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AKNPALUIOBATU 3 NIAPYYHUKOM?

MigpyyHUK, AKNIA B TPUMAETE B PyKax, 0O3HaNOMMUTb Bac 3 0COBNUBOCTAMU XKUTTELiANb-
HoCTi, 6yfOBW i1 NOBEAIHKMN NOAUHU. Anle nepef TUM, IK PO3M0oYaTh BUBYEHHS, 3anam’aTaiTe,
LLIo OpraHi3m NoUHU — Lie He nnLe BionoriyHa cucTema, WO CKNAAAETbCA i3 KNITWUH, TKAHUH,
OpraHiB n cmctem opraHis. JllognHa — HaANZOCKOHANIWNA BATBIP NPMPOAN 3 AMBOBVKHAM
BHYTPILWHIM CBiTOM. KOXHa NtofuHa — HEMOBTOPHICTb, AKOI He 6yNo, HEMa€E B JAaHOMY Yaci
1 He 6yzie B MaiibyTHboMy. Lleit nigpyyHuK facTb Bam He N1LLe HOBi 3HaHHA, a 1 JONOMOoXe
cdopMyBaTu 8/1aCHi cnocobu disabHOCMI, ANA TOro LWO6 BI 3MOMK peanisyBaT OfHy 3 Hall-
BULLMX NIIOACHKMX NOTPe6 — noTpeby TBOpWTU. A ANA Liboro noTpibHO ni3HaTh camux cebe.
«Mi3Hai1 cebe i T Ni3HaELL CBIT», — rOBOPWAM fpeBHi MyapeLi. [Mi3HaHHA camoro cebe BigKpue
BaM MOXJ/IMBOCTi BIACHOTO Mporpecy, ycnixy, WacTa Ta nosaru camux o cebe i B nogen, aki
BaC OTOYYIOTb.

Matepian nifpyyHuKa nogineHo Ha Temu 1 okpemi naparpadu. OCHOBHUMYM YaCcTUHaMK
naparpadis nigpyyHuKa € Taki pyopurku.

BcTynHa yacTuHa MicTuTb LMTaTy fio naparpada, pybprku «OCHOBHI NOHATTA I
KNIo4oBi TepMiHuny», «Mpurapaiite!», «3Hanomrecal», «LlikaBo 3HaTu», «<HoBM-
HU 3i CBiTY HayKu», «[lomipKyiTel» Ta inocTpaTuBHI 3aBAaHHs, BBiAHI BNpaBuy,
KNacuuHi ekcrepumeHTy Ana GopMyBaHHA MOTUBALT O HaBYaHHSA. Y Ll YacTuHI
TaKOX NOJAAHO 3aBAaHHA, iNOCTPaLii, BiGOMOCTI MPO OpraHi3M NI0AUHNA, KPOCBOPAY TOLLO.

@ «3MICT» micTUTb MaTepian 418 3aCBOEHHA 1 GOPMYBaHHA HOBVIX 3HaHb, YMiHb, Ha-

BUYOK, CNOCOOIB AiANbHOCT. Y 3MICTi BENIMKUMY NliTepammn CUHbOTO KONbOpPY Buine-
Ho OCHOBHI MOHATTA, wwo opraHi3oBy0Tb HalBaxuBiLLy iHGopmaLlito, a Manu-
MV CUHIMW NiTepamy — KIIOYOBI TepMiHM, WO Yy3aranbHIOTb AKYCb YacTUHY
iHbopMaLlii. OCHOBHi MOHATTA 1 KNIOYOBI TEPMiHM € 060B'A3KOBUMM [1A1 3anam’ ATOBYBaHHSA Ha
BiAMiHY Bif NOHATb, NOJAHWX KypCcUBOM. 3a IXHbOIO AOMOMOTOI0 BUAINAIOTbCA BU3HAYEHHS, Ha3-
BU ABWLL, MOHATTA, WO BY X BUBYATAMUTE Ni3Hiwwe. MaTepian 3micTy nogineHui Ha po3ginu, Ao
AKMX NOAAETbCA 3aMUTaHHSA, @ B KiHLi — y3ara/bHI0BaNbHU BUCHOBOK.

@ «AIANIbHICTb» mictuTb MaTepian ana GbopmyBaHHA cnocobie NpodykmueHoi 0i-

ALHOCMI, PO3BUTKY TBOPUOI aKTUBHOCTI 11 OCAIAHULIbKMX YMiHb. MeToto L€l Ya-

CTUHM Naparpada € 3MiLlHeHHS, NOrNMGIeHHS, PO3LWMPEHHS 3HaHb LWISXOM CAMO-

CMIliHO20 BUKOHAHHA 3d80dHb Ta CTBOPEHHA 8/1ACHUX OCBIMHIX NPOOYKMI8, AKAMM
€: NPOeKMU, MA/IIOHKU, PUCYHKU, BUCHOBKU, O0C/TIOXeHHSs, npe3eHmayis, 8/1acHi pekomeHoayii
Towo. Lia yactnHa micTiTb TeMu NPOEKTiB, TBOPYI 3aBAaHHA, MiXKNpeaMeTHI 3aBaaHHA «bio-
noris + ...» Towo. [1na GopmyBaHHsA NPAKTUYHYX i OCAILHULBbKIX YMiHb Y pybpuLi «HaBua-
€MOCA Mi3HaBaTW» MOAAHO IHCTPYKTVBHI KapTKM O NPAKTUYHMX POGIT, JOCNIAHWLBKIX 3a-
BAaHb i TabopaTOPHUX AOCTIgKEHD.

«PE3YJIBTAT» MicTUTb 3aBaHHA ANA 3aKPineHHA, KOHTPOMIO 11 KOpeKLii 3HaHb
o) |

Ta CaMOOLiHKN HaBYasnbHOI AianbHOCTI. Li 3aBAaHHA NogaloTbca 3 NOCTYNOBUM
YCKNaJHEHHAM Ta i3 3a3HaueHHAM PiBHA iXHbOT CKNagHOCTI 1 OLiHKK B 6anax.

WWupo 3uyumo eam ycnixie y HaguarHi U 30ilicHeHHi iHMenekmyanbHux 8iokpummisg!
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€ uydec 6azamo 8 caimi, HaliyyOecHiwa X JIl0OUHa.
Codokn

§1. BIOCOUIANIbHA MPUPOAA NNIOANHN

OCHOBHi NOHATTA 1 Knio4uoBi TepmiHn: IOCOLIAJIbHA NMPUPOLA NOAN-
HW. JliopuHa posymua. JIIOQUHA.
Mpuraganire: AKi 03HaKky 6y[OBY N XKNTTERIANBHOCTI TBAPUHHOIO OpraHiamy?

BcrynHa BnpaBa

Ha cBiTi Tak 6araTo pi3HMUX NPUPOAHUX
yyfec — ManbOBHUYI 03epa, FMUOOKI KaHbNOHMU,
$aHTUCTMUHI BoJoOCMaAN, HEMMOBIPHI mevepu.
€ cepepn uygec CBIiTYy W TaKi, WO CTBOPEHi pyKa-
MU noguHW. Lle cim yygec ctapofaBHbOro CBITY:
AnekcaHapincbknm masak Ha octposi Papoc (E),
Bucavi cagn Cemupamign y Basinoni (C), nipa-
miga Xeonca B [i3i (B), ctatya bora lenioca Ha
ocTtposi Pogoc (P), ctatya 3esca B Onimnii (U,),
ycunanbHuua uapa Mascona B lanikapHaci (U,),
xpam Aptemign B Edeci (H). YBignoBigHiTb Ha-
3BU Lmx yypec (A-€) 3 ix 306pakeHHAMU Ha into-
cTpauii (1-7) n oTpumanTe Ha3BYy OAHOrO 3 uygec
YKpaiHu. K BU gymaeTte, YoMy AaBHbOrpeLbKuni
apamatypr Codokn Ha3BaB NoAUHY Hanbinb- | | | | | | | |
WM i3 vygec cBiTy?

3MICT

Aki oco6nuBoCTi npupoan noguHN?

BIOCOLIANIbHA MPUPOAA JIVAUHU - ye cykynHicms icmomHux ocobsiusocmed,
wo 8i0pi3HAIMb JIIOOUHY 8i0 IHWUX OpP2aHi3Mie ma hopmyomeca y I0OCbKOMY Cychilb-
cmai. JTioanHa € BogHouac 6ionoriyHmm 06'eKToM Ta coLianibHoto ictoTolo. Ii GionoriuHe
TICHO 1 CKNAgHO NOEAHAHE i3 couianbHUM.

O3Haku 6ionoziyHoi cymHocmi oduHU. Y NOANHY 6arato CnifibHUX 6iONOriYHUX
O3HaK 3 iHWKMN OpraHiamamu, nepegycim 3 TBapuHamu. Le, nepw 3a Bce, HassHicme
MKAHUH, OpedHig, cucmem op2aHis, 2emepompoghHe XueJieHHs, akKmugHUU pyx TOLLO.
MpoTe nioguHa Mae 0COGNMBOCTI, AKi BiAPi3HAIOTD i Bif YCiX iHWMWX opraHi3mis. Haim-
roJIOBHiLLi 6iONOriUHI 03HaKW NIOAMHN — 20/108HUL MO30K MAE€ bislbWi 8iIOHOCHI po3mipu
(6nu3bKo 2 % 8i0 Macu mina), po3suHeHi MiMiYHI M'A3U, 2HYYKi KUCMI PyK, 8epMUKasTb-
He NOJIoXeHHs Mifd, BU2UHU Xpebma, cnyioueHicme 2pyOHOI Kiimku cnepedy HA3ao Ta
iH. Ane, 3BepHiTb yBary, Lii 03HaKu GopMyBannca y nognHu B NpoLeci ii icTopnyHoro
CTAHOBJEHHSA Mif BMJIMBOM COL{iaJIbHVX YNHHMKIB, AKMMY € CYCMifIbHUIA CMOCIO KUTTH,
npaus, Y1eHOPOo3AinbHa MOBa.

O3Haku coyianbHoi cymHocmi ntoduHu. JliofiHa — icTOTa coljianbHa, CYyTHICTb AKOI
PO3KPMBAETbCA Y CYCNiNbCTBI, Y B3aEMOZIT 11 CNiNKyBaHHi 3 iHWMMK nogbmu. Colianb-

HiCTb NIOAMHN BUPAXKeHa Y KyNbTypi, CNOCO6i XXMTTA, NoBefiHLi B KONEKTUBI Ta iH. Po3ym,
cgioomicms, abcmpakmHe MUc/ieHHs, 30amHicme 00 Ni3HAHHA ceimy, yinecnpAmMosaHa
0iflbHiCMBb, YCHA U NUCbM0OBA MOBA — OCb JaneKko He MOBHUI NEPENiK 03HAK coLliaibHOT
CyTHOCTI ntoanHU. MpoTe Ui 03HaKK coLianbHOCTI NIOAUHY TiCHO NoB'A3aHi 3 Gionoriu-
HUM — aHaTOMIYHMMM CTPYKTYpPaMm rofIOBHOTO MO3KY 1 FopTaHi, HelipodisionoriyHumm
npouecamu 36y>KeHHA 11 ranbMyBaHHS, 6iOXiMIYUHUMK NpoLecaMmn CUHTe3y i po3nagy
pPEYOBUH.

JllognHa HapoaKy€eTbCA 3 6ioNoriYHYMU NepefyMOBaMM COLianbHOCT (HanpuKnag,
BVMICOKOPO3BUHEHWI FOSIOBHUI MO30K, HEPBOBI LIEHTPM MOBY, 3[i6HOCTI), a i couianbHa
CYTHICTb GOPMYETHCA YNPOAOBXK IHAMBIAYaNnbHOro PO3BUTKY Ha OCHOBI reHOTMNY Nif
Yyac Hay4iHHA, HaBYaHHA Ta BUXOBaHHA Y NIIOACbKOMY CYCMiNbCTBi.

Omyxe, icHy8aHHA NOOUHU 3a6e3nedyembca eOHicMIo 6i0/102i4HO20 MA COYiaIbHOZO.

flke micue nlogNHN B cncTemi opraHiuHoro cBity?

Yci cyvacHi niogn Hanexatb fo 6ionoriyHoro Ta6nuus 1.
suay Jlroduna posymHa (Homo sapiens), AKni B Micue niognHN po3yMHOT
CMCTeMi OpraHiyHOro CBiTy 3a/iMa€ MeBHe Mmicue B CyqacHiii cuctemi

(amB. Tabnuuto 1). NMpencTaBHYKY BUZY MatloTb P OpraHi4uHoro CBiTY

0CO6/IMBOCTEN, WO BUHUKAN B NpoLeci eBosntouji -
. . . . . [omeH Eykapiomu
nia BnavMBom 6ionoriyHnx (cnagkoBa MiHAWBICTD,
. . . LlapcTtBo TeapuHu
npuUpogHUn [o6ip) Ta couianbHUX (Npaus, cyc- -
. M . . Tun Xopooai
NiNbHWIA CNOCIO XUTTA, MOBA) YNHHUKIB. -
3 Ti0d Knac Ccasui
a CyyaCHUMM yHBHEHHfiMI/I {31/},5, toOuHa pq- Pan Mpumamu
3yMHA pa3oM Buamu Noden, SKi icHyBanu paHi- - —
4 P A Aen, y P PoauHa JlioduHosi (lomiHiou)
we (Hanpuknag, JltognHa BunpamneHa, JliogrHa Pin Tlloduna
HeaHaepTanbCbKa) BXoAUTb A0 pony JlloouHa B
Aep ) A Ao poay Bug JlloduHa po3ymHa

cknagi poauHu JlroouHosi (abo TomiHign). Mpea-
CTaBHVKaM pPOAVHY BNACTMBI BEIMKNIN MO30K, BUNPAMIIEHE NOJSIOXKEHHS Tifla, HafABHICTb
PYXNMBOI KWUCTi 3 BENMKMM NPOTUCTaBEHM Nanblem Ta iH. PoanHa JlloduHosi pa3om
3 poguHoto [i6oHosi BxopaTb fo pAapy lpumamu. O3Hakamy NpumaTiB € BiHOCHO Be-
JIVKUI TONOBHUI MO30K, M'ATUNANI KiHUIBKW 3 HIrTAMM Ha nanbuAx, KONbOpPOBUIA 3ip,
HaABHICTb Napy MONOYHKX 3a103 Ha rpyAsax. AK i BCi npeactaBHUKM Knacy Ccasyi, nogn-
Ha BUrOJOBYE CBOIX MaNAT MOJIOKOM, Ma€ andepeHuiioBaHi 3yby, BONOCAHNA NOKPUB
i WKipHi 3an03m y nokpueax, diadpparmy, TENNOKPOBHICTb TOLWO. Taki 03HaKK, AK Xop-
[a, 396poBi WinvHW y rnoTui, Tpybyacta HepBOBa CUCTEMa, CepLie B YepeBHIll YacTuHI
Tina ceifjuaTb NPO HanNeXHiCcTb NIOAUHN [0 TNy Xop0oosi. 3 iHWMMK NpeCcTaBHUKaMM
uapcTBa TeapuHu NpefcTaBHUKIB BUAY JIloAnHa po3yMHa 06’eAHY€E reTepoTpodHiCTb,
aKTUBHUI pyx, 6araTokNiTMHHa OyaoBa Tina, HaABHICTb 3aPOAKOBUX NUCTKIB Ta iH. Ha-
NEeXHiCTb 4O eyKapioTiB NOB'A3aHa 3 AAPOM B KINiTMHaX, MAPHUM HaboPOM XPOMOCOM,
MeN030M, CTaTEBMM PO3MHOXKEHHSIM.

Omxe, JlloaviHa po3ymHa — ye 6ios102iuHUl 8UD, Micye AK020 8 cUCMeMi 0p2aHi4H020
cg8imy 8uzHayaemobcs padom 6iosnozivHuUx ocobiusocmed.

AKi YNHHMKN BU3Ha4aloTb O3HAKU coLiaNbHOI CYTHOCTI ntoanHN?

BrvHMKHEHHSA couianbHNX 0coONMBOCTEN NOACLKOI NMPUPOAN BifbyBaEeTbCA B NO4-
CbKMX CMNifIbHOTax Ta NOB’A3aHe, FOTIOBHUM YMHOM, 3 BMAIMBOM MpaLi, YneHopo34inbHOI
MOBW, PO3YMOBOI AifANbHOCTI. nA niognHn XapakTepHUn NPpUHLMMNOBO HOBWIA, BNacTu-
BUI NuLLe A Cnoci6 B3aEMOAIT 3 NPUPOAHUM CepeoBULLEM, AKWI MONATAE Y CTBOPEHHI
NOAVHOK YMOB CBOrO iCHYBaHHA Mig Yyac npaui. NpAMoxofiHHA 3BiNbHWUNO Yy NpeakKis




NIOQVIHM Bif, XOAIHHA NepefHi KiHUiBKWY, BHACNiAOK YOro 3'ABNAIOTbCA pyKd AK Op2aH npa-
yi 3 PO3BUHYTUM BENMKMM NasbLieM, BMiHHA BUTOTOBMATI 3HapAAAA NpaLli, PopmyeTbCA
S-nodibHuli xpebem, ckneniHuacma cmona. Jllogy MOXyTb 34iICHIOBATV BUPOOHULTBO
TiNbKK CNiNbHO, BCTYNato4n B AKICHO HOBI, MOPIBHAHO 3 TBAPWHHMM CBIiTOM, BIiHOCUHN,
LL|O BU3HAYaloTb coyianbHuli cnoci6 »xumms.

YcknagHeHHA B3a€EMO3B'A3KIB MiXK IIOAbMM Y COLliafibHUX rPynax, MiX CyCrifibCTBOM
i NPYPOAOI0 BMK/MKANO HEOOXiAHICTb ePpeKTUBHUX CMOCO6IB KOMYHiKaLi. 3'ABNAETLCA
uyneHopo3fAinbHa MoBa AK 3acib cninkyBaHHA 3 iHWUMK NloAbMU, POPMYIOTbCA Opyaa
CU2HaNbHA cucmema Ta abcmpakmue mucsieHHA. O3Hakamuy 6ioNoriYHOT CYyTHOCTI, WO
BW3HaualoTb JIACbKY MOBY, € NiAOOPIAHMIA BUCTYN HUXKHBOT Wenenu, byfosa ropTaHi i
rosI0COBOro anapary, HasABHICTb LIEeHTPIB MOBU B KOPi NiBKY/b TOLLO.

MoBegiHKa NOAUHK, OKPiM 6e3yMOBHO- 11 yMOBHOPedNeKTOPHOT CKaAoBKX, Ma€e
LLie 1 pO3BMHEHY PO3YMOBY AifNIbHICTb, MOB'A3aHY 3 BUCOKUM PO38UMKOM KOPU 8e/1u-
K020 MO3KY. YCBIZOMNEHHA NIOAbMU CBOTO CTaBAEHHA A0 NPUPOAN 1 COLianbHNX YMOB
XKUTTA 3HAXOAWTb CBOE BUPAXKEHHA B LjinenoknafjaHHi Ta nepeabayeHHi pesynbraTis
CBOEI AisiNbHOCTI. 34aTHICTb 4O LinecnpamyBaHHs — cneyrdiuyHo nioacbka 0cobamnBicTb,
L0 CTAHOBMTb OCHOBY 0CO6NMBOT pOpPMM BifobparkeHHs AiiCHOCTI — ceidomocmi.

3a fonomoroto npatii, MOBU, PO3yMOBOI AiANbHOCTI SIIOANHA CTA€ YHIKaNbHUM Npea-
CTaBHMKOM biocdepu, Wwo cTBOpUna, Ha AyMKy B. BepHaacbKoro, cBoe BnacHe cepepo-
BULLe icHyBaHHA — chepy po3ymy, abo Hoochepy.

Omxe, NIOAWHA - 6iocoyianbHa icmoma, HadineHa cgidomicmio,
Us1eHOPO30i/IbHOI MOBOIO, PO3BUHEHOI PO3YMOBOIO OifiSIbHICMIO,
AKa 30amHa 3ae0saKU npayi yinecnpamMosaHo hepemaopiogamu ceim i camy cebe.

AIAJIbHICTb
CAMOCTIAHA POBOTA 3 TABJIULIEIO

3a ponomoroto Tabnuui y poboyomy 30WKTi NpoaHanisylite oKpemi »KUTTEBI NPo-
ABU NIIOAVHY Ta HaBeiTb NPYKNaamM 03HaK 6ionoriyHoi Ta coLiaibHOT CyTHOCTI.

Ta6nuua 2. O3Haku 6iocouianbHOT NpupoAN NIOZUHN

O3Haku 6ionoriuHoi
CYTHOCTi NIOANHN

O3HaKm couianbHol

CyTHOCTi NoaNHN

BIOJIOTIA + YKPATHCbKA NITEPATYPA InauBigyanbHicTb nlognHmn

Y Bacuna CumoHeHka (1935-1963) € uygosi BipwoBaHi pagKku npo iHgueigyanb-
HiCTb, OCHOBOIO AKOI € 03HaKW 6ionoriyHoi cyTHoCTi noguHu. Lo Take iHAMBIgyanb-
HicTb? HaBegiTb npuknag 6ionoriyHyx BigMiHHOCTEN NIIOANHN Ta Ha3BiTb YNHHUKMY, LLLO
BM3Ha4aloTb 6ioNOriYHy HEMOBTOPHICTb KOXKHOT JTIOAVHMN.

Tu 3Haew, wjo mu — toouHa?
Tu 3Haew npo ye 4u Hi?

b0 mu Ha 3emi — ntoOUHa,

| xouew mo2o 4u Hi -
Yemiwika meos — eOuHa,
Myka meos — €duHa,

Ou4i meoi'— 00HiI.

bionoria + Mucreyrso
OcoOUCTICTIO He HAPOAKYIOTbCA, a CTaloTb
«BimpysiaHcoka noduHa» - BigjoMuii ManioHoK Jleo-
Happgo Aa Binui (1490 pik), ACKpaBoi reHianbHOT 0CO6UCTOCTI
3 6araTbMa TaflaHTaMu y Pi3HMX rany3ax NoACbKoil AiAnbHO-
cTi. JlloAnHa He HapOAXKYETbCA OCOOUCTICTIO, BOHA Hel CTae
YNPOZOBX CBOMO XUTTA Y CYCMiNbCTBI. A XTO Taki 0CO6UCTOCTI?
BUCNOBITb CBOT CYKEHHA WOAO UMHHWKIB GOPMyBaHHA oco- 1 2. «BiTpysiaHcbka

6ucToCTi. nognHa.
JleoHapgo ga BiHui

(npnbnnsHo 1490 pik)

A=A PE3YJIbTAT

== 1-6 6anie * 1. LLlo Take 6iocouianbHa npupoaa noanHu? 2. Haeeaite npu-
Knagu GionoriyHnx ocobnmBocTel, Wo 36AMXKYTb NIOAMHY 3 TBapUHaMU
3. Ha3BiTb 03HaKu couianbHOI CYyTHOCTI NIIOAMHN, WO BiApi3HATD 1T Big TBapuvH. 4. Ha-
3BiTb couianbHi YUNHHMKIM GOPMYBaHHA NPUPOAN NoaMHK. 5. HaBepite npuknagun 6io-
NOTiYHMX 0Cco6nMBOCTeN NoagnHW. 6. Ha3BiTb ronoBHUIM GIONOTYHUI YNHHUK Popmy-
BaHHA 6iosoriyHNx ocobnmeocTen nognHu. 7-9 6anie ¢ 7. Aki 0cobnmBoCTi Npnpoan
noanHn? 8. AKi YNHHNKW BU3HAYalOTb MPUPOAY NIOAMHM B MIOACbKUX CninbHOTax? 9. AKi
6ionoriyHi 0cobNMBOCTI XapaKTepun3yTb MicLie NIOAMHN B CUCTEMi OpraHiuyHoro cBity?
10-12 6anis ¢ 10. [loBeiTb ponb 6ionoriyHoi MiHANBOCTI y GopMyBaHHiI iHAMBIAYaNb-
HOCTi KOXXHOI NOAUNHMN.

Mi3Hati cebe i mu ni3Haew caim.
[aBHA myapicTb

§2. HAYKW, lLO BUBYAIOTb JIIOANHY. METOAU
AOCNIAXKEHHA OPFAHI3MY IOAUHAU. SHAYEHHA
3HAHb NPO NIOANHY ANA 3BEPEXEHHA 3OPOB’A

OCHOBHi MOHATTA N Kno4voBi Tepminu: BIOJIOrA JIOOUHWU. 3popos’a.
XBopo6a.
Mpurapainre! LUlo BuBYae 6ionoria?

3HanomTechb!

Pene [lekapm (1596-1650) — ¢paHLy3bKMi MaTeMaTUK,
dinocod, disuk i disionor, TBOpeLb CUCTEMM KOOPAMHAT B
efnlemMeHTapHin matematuli. Libomy HaykoBUEBI HanexaTb TaKi BU-
cnosu: «Cogito, ergo sum (Koeimo, ep2o cym) — A mucsito, omxe, 1 ic-
Hyto», «Cnocmepizalime 3a 8awum MisoM, AKWO xodeme, wob saw
pO3yM npayrosas npasusibHo». NogymainTte Hag CyTHICTIO BUC/IOBIB i
3anponoHynTe BiANOBIAb Ha 3aMUTaHHA NPO Te, AKe 3HaUYeHHA MatoTb
3HaHHA NPO OPraHi3m JIIAMHUN B HALLOMY XKUTTI.

3MICT

Ak i AnA yoro BUBYAlOTb OpraHiam nognHn?

BIOJIOTIA JIKOAUHWU - komnsekc HAYK, W0 8UBYAMb NOXOOXKEHHS, PO38U-
mok, 6y008y, XummeoianbHicmMb, N0BEOIHKY IIOOUHU 3 MeMOK 3dCMOCYB8AHHSA 3HAHb Y Pi3-
Hux 2asy3ax i disnbHocmi. [inA BUBYEHHA OpraHi3my fOANHN BUKOPUCTOBYIOTbCA 3HAHHSA
6aratbox Hayk. Lle, 30kpema, npuponHudi (ximis, ¢izuka, 2eoepacpis), bionoriuni (aHmpo-
nosoeis, embpiosnozis, 2eHemuka), CycninbHi (ginocois, icmopis), MeaunuHi (kapdionoais,




Hesposoe2is), TexHiuHi (kibepHemuka, iHpopmamuka) Hayku. OyHgameHToM ana Gionorii
NIOAVHY € HaAaBHiLLi HayKM NPO Hall OpraHi3m — aHamomis 1 gizionoeis. AHaTomia BU-
BuUa€ byoBYy opraHismy niogvHK, a isionoria — Noro XXUTTeBi GyHKLIT. 3HAHHA opraHisMy
NIOANHN 3aCTOCOBYIOTbCA B HAMPiI3HOMAHITHILLIMX rany3ax AoACbKOI AiANbHOCTI.
Ta6nuua 3. 3BACTOCYBAHHA BIOJIOTIYHUX 3HAHb
Y MPAKTUYHIA BIANbHOCTI NIOANHU

| Fanysb | Mpuknapn 3actocyBaHHA 6i0NOriYHNX 3HaHb

Cinbcbke BripolyBaHHA POCINH, PO3BEAEHHS TBAPVH, 60pOTbOM 3i LWKiAHUKaMK,
rocnofapcTBo | 3anobiraHHA OTPYEHHAM necTnyugamm

MpomucnosicTb | OTpMMaHHA XapUoBUX NPOAYKTIB, HAaTyPasibHMUX TKAHWH, aHTUGIOTHKIB
NikyBaHHsA 1 NpodinakTrKm XBopob, 36epexxeHHs Ta 3MiLHEHHA 300POB'A

MepguunHa .
NIOAVIHM, MOAOBXEHHA TPUBANOCTI XUTTA
[Mcuxonoria MMi3HaHHA 0CO6GNMBOCTEN MNOBEAIHKMN NIOANHN
TexHika CTBOpeHHA NPUCTPOIB, anapariB AfiA Xipyprii, IpoTe3yBaHHsA, KibepHeTUKM
MwcTeuTBo CTBOPEHHA XYAO0XHiX KapTWH, CKYIbMTyp
Cnoprt PO3BUTOK Di3NYHNX MOXKIIMBOCTEIN OPraHi3My JIIOANHN

MeTtogun pocnigKeHHA opraHismy nguHW. [N BMBUYEHHA OpraHiaMmy NoanHMW
3aCTOCOBYIOTb CNOCMepeXxeHHs, ekchepuMeHm, modento8aHHA. Ha nigcrasi avmpono-
MempuyHux (Hanp., picT, Mmaca), ¢izionoziyHux (Hanp., apTepianbHUIN TUCK) Ta bioximiy-
Hux (Hanp., BMiCT reMorniob6iHy B KpoBi) focnif»KeHb MOXKHa JiNTU BUCHOBKY MpPO CTaH
opraHi3my. barato npouecis B opraHiami € 6ioeneKkTpuyHUMK, Lo 3yMOBUIO BUHUKHEH-
Hsl TAKUX METOAIB sIK: e/lekmpoeHyehanozpagisa ([oCNigKeHHA eNekTPUYHOT akTUBHOCTI
MO3KY), elekmpokapoiozpacia (LocniaXeHHA akTUBHOCTI cepusa) Ta iH. [Ina gocnigkeH-
HA OyaoBU opraHiaMy NOAVHU BUKOPUCTOBYIOTb MIKPOCKONIO,
ynempaseykose 00C/1iOxeHHsA, peHmeeHozpagito. CyyacHUMU Me-
TOofaMM OOCHIMKEHHA OpraHiamy NoAVHN € Memod A0epHo-Mae-
HimHozo pe3oHaHcy (IMP), no3umpoH-emicitiHa momozpadis (I1ET),
CKaHysasibHa enekmpoHHa mikpockonia (CEM), mpaHcmicitiHa
e/leKmpoHHa mikpockonia (TEM) Ta iH.

OcHoBwu cyyacHoi 6ionorii nioanHu 6yno 3aknageHo Taknumm Bu-
JaTHMMK HayKkoBUAMK, AK lNnnokpart, AsiueHHa, Mapauenbc, A. Be-
3anin, B. Napsen, |. Maenos, K. bepHap Ta 6arato iHWKX. 3HaYHWIA

In. 3. TinnokpaT -  BHECOK y PO3BUTOK Oionorii NoguHu 3pobunmn yKpaiHCbKi BUYeHi
«6aTbKo» H. Ambogunk-Makcmumosny, O. LymnaHcbkuia, |. Meunnkos, O. bo-
MeanumHn romorneup, B. ®inaTos, B. Yaroseub, M. AMocos, 1. KocTioK Ta iHLLi.

Omyxe, 6io102i4Hi 3HAHHA NPO JIDOUHY € 8AX/TUBOIO CK/IAO0BOI0 3A2a/IbHOI HAYKU i
3acmocosylomsca 8 Halipi3HOMAHIMHIWUX 2ay3aX JII0OCbKOI QissibHOCM.

flka cnpsAMoBaHicTb cyyacHnX 6ionoriyHux gocnigKeHb opraHiamy noanHu?

CyyvacHa Gionoria noguHN CNpAMOBYE CBOT JOCNIAXKEHHA Ha PO3B'A3yBaHHA bara-
Tbox npobnem XX| cToniTTa, cepen SKNX HaBaXKNUBILLUMU €: NepeHaceneHHa OaHUX
perioHiB B LlifIOMy Ta CKOPOUYEHHS KiflbKOCTi HaceNIeHHSA B iHILNX, NOWMPEHHS iHbeKLin-
HMX 3aXBOpIoBaHb (Hanpuknag, COVID-19, CHIfy, npioHHKX iHbeKLUin), nikyBaHHA cnaj-
KOBMX 3aXBOPIOBaHb, 3MiLLHEHHSA IMYHITETY, BU3HaY€HHA MOXJINBOCTEN BUKOPUCTaHHA
reHeTMyHo moaneikoBaHux opraHiamis (TMO) Toulo.

OCHOBHMMU HanpAMKaMU Cy4YacHMX 6ionoriYHMX [OCHigXeHb OpraHi3my NoanHN
€ TaKi: 1) JOCNigKEeHHs NPOoLECiB XUTTELIANBHOCTI 3 METOI CTBOPEHHA GiOTEXHONOTIN
(Hanpuknag, fns nikyBaHHA 6e3nnigas, HAHOTEXHONOTYHOMO OTPUMAHHA 1 JOCTaBKM
NiKiB, OTPMMaHHA TKAHWH Ta OpraHiB ANna TpaHCnnaHTauii); 2) BUBYEHHA CNagKOBOCTI

1 MIHAMBOCTI 3 METO PO3POOKU METOAIB AiarHOCTUKM, NliKyBaHHA CMafKoBUX XBOPOO
noanHY; 3) BUBYEHHSA 3aKOHOMIPHOCTEN CTapiHHA O1A NOLOBXEHHA TPUBANOCTI XKUT-
T8; 4) LOCNiOKEHHA MEXaHi3MIB AiANbHOCTI MO3KY (Hanpuknag, Ans CTBOPEHHS OiokKi-
GEPHETUYHUX CUCTEM CNIPUAHATTA 11 36epexxkeHHs iHdopMmallii); 5) BUBYEHHS BNIMBY Ha
OpraHi3m NAUHU KOCMOCy (Hanpuknag, Ana CTBOPEHHA HOBUX MaTepianis, WO 3axu-
LWaTb Bif Aii KOCMIYHMX YMHHMKIB); 6) OCNIAXKEHHA OpraHi3mMy 3 METOI KOHCTPYHBaH-
HA HOBUX BIOTEXHIYHKX CMCTEM (HampuKag, AnA CTBOPEHHA PobOTiB-aHAPOIAIB, HAHO-
TPaH3UCTOPIB, WO CAiAKYIOTb 3a 340POB’AM NIOAVHW, CUCTEM LUTYYHOTO iHTENEKTY).

bionoria nognHN — TeopeTUYHa OCHOBa GioNOriYHOT MeaULUHKN (MeguyHoi Giono-
rii), AKa € HAPiP>KHM KaMeHeM Cy4yacHOi OXOPOHU 300POB'A Ta labopaTopHOI diarHoc-
TUKW. Pe3ynbtaTom focnigxeHb B 6ioMeanLMHI € CTBOPEHHA HOBUX NiKiB, iHAYKOBaHMX
CTOBOYPOBMX KAITWH, IHCYNiIHOBMX Kancy A1sl XBOPYIX LYKPOBUM AiabeToM, iMniaHTaH-
TiB ANA pereHepauii HepBiB Ta iH.

Omixe, 6ionozidHi 00CNiOXeHHA OpeaHi3My H0OUHU HAO38UHAUHO PI3HOMAHIMHI,
asne 8U3HAYAJILHOIO € CNPAMOBAHICMb HA 8UBYeHHA 6y0osu, gi3ionozidHux PyHKYiU i
NnosediHKU 3 Memoto 36epexxeHHs 300po8 s.

flke 3HaYeHHSA MalOTb 3HAHHA npo noanHy gna 36epe)|(e|-||-|ﬂ 3AOPOB'H?

K BM 3HaETe, 300pOB’A NOAVHN — Ye CMaH
¢hi3uyHO20, NCUXiyHO20 Ma coyianbHoz0 6;1a20No-
J1y44s, KUl 06YMOBJIIOE BUCOKY npaye30amHicme
ma coyianbHy akmusHicme JiVOUHU. 30POB'A Nto-
OVIHU € NpeIMETOM BMBYEHHSA HayKn easeosoaii
(Big rpeu. 8asieo — 300POB'A, /1020C — BYEHHA) Ta
ranysi MmeguuUnHN — 2i2ieHu (Big rpeu. eizieHoc — yi-
sowudi). BaneonoriyHi fOCNigKeHHA CTOCY0TbCA
3[l0POB'A, a ririEHN — cepefoBULLA iICHYBaHHA 1
YMOB XUTTERIANBHOCTI NIOAVHN.

Y pa3i HeJoTpMMaHHA pekoMeHAauin Wwodo
30epexxeHHA 3[0pPOB'A MOXYTb pPO3BMBATUCA
3aXBOPIOBaHHA. XBopob6a — ye nopyweHHs Hop-
MasbHOI XXUMMEDIiAIbHOCMI Op2aHi3my, y pe3ysb-
mami 4020 3HUXYIOMbCA U020 NPUCMOCYBASIbHI
Moxusocmi. XBopobu Knacudikyotb 3a pisHU-
MU KpUTEpiaMU: 38 NPUYNHAMN BUHUKHEHHSA — iH-
¢ekyitiHi (BipycHi, 6akTepianbHi) Ta HeiHgeKuiliHi,
3a ¢izionoriyHnmmn yHKUiAMY — X80pobU OUXAH-
HA, KpoBoobi2y, mpassieHHs TOWWO, 32 O3HAKaMu
CTaTi Ta BiKy — XiHoui, dumayi xgopobu, xgopobu
cmapocmi 1a iH. OCHOBHUMU NPUYHAMK XBOPOO
NMOAVHN € 2iNOKiHe3is, cmpecu, WKi0ausi 38UYKU,
HenpasusibHe Xapyy8aHHA, 8i0CymHicmb pexumy
npayi U 8i0NOYUHKY, cmaH 008K/, 8NJ1U8 X80PO-
60MBOPHUX OP2aHi3Mie Ta iH.

BWHVKHEHHA XBOPOO6 CMPUUYUHAIOTL Halpi3-

OCHOBHi pekomeHpAaLii wopao
36epe)KeHHA 300pOoB’A NIOANHN

MNi3HawTe CBi opraHiam

KuBiTb y 3n1arogi 3 npupogoto

BynbTe [O6pVIMY | MUNOCEPAHUMM

3MiLHIOMTE BNEBHEHICTD,
LL|O BU 300pPOBI

barkalnTe 3g0poB'A BCiM, XTO Bac
oTouye

3arapToByiTeCcb

MpaBrnbHO XapuyrTech

[laBanTe opraHi3amy HaBaHTa)KeHHA

Ob6MeKTe BXKMBAHHSA «LUTYYHWX» JTiKIB

3Hangitb y cobi Bipy

CnapKoBicTb

20 %

0% 50%
Cnoci6
KUTTA

In. 4. CtaH 340pOB'A NOANHN

HOMaHITHIWi YMHHKKK, ane MigpaxoBaHo, Wo Ha 50 % BMNaAKiB BUHUKHEHHS XBOPOOU
noB’A3aHi 3i cNoCO6OM XUTTA camoi NtoAMHW. TOMY KOXHWIA i3 BaC NOBMHEH 3HATVW CBIl
opraHi3m i 16aTV NPOo BNacHe 340POB'A, O € HaMNepPLUO NOTPe6OIo NIOANHM.

Omixe, 6io102i4Hi 3HAHHA NPO OP2aHi3M JIOOUHU OONOMOXYMb KOXHOMY
3 84C 3p03yMimu c80i MOX1UBOCMI, Becmu 300pos8uUll cNOCib6 xumms i 0ocazHymu
8EpWUH y nesHili 2asnysi.




RIANIbHICTb

CAMOCTIHA POBOTA HA 3ICTABJIEHHA HayKu, Lo BUBYaKOTb IIOANHY

3icTaBTe HayKu, WO BUBYAKOTb OPraHi3M flOAUHM, Ta iXHI BU3HaYeHHA. AKWo
BM JacTe NpaBWibHi BifNOBIigi, TO OTPMMAaETe Npi3BuLle BUAATHOrO HAayKOBLA, OOAHOTO
i3 OCHOBOMOJNOXHMKIB KOCMiUHOI Gionorii.

1 LuTonoria B Hayka npo 3apoaKkoBuii pO3BUTOK NTIOANHN

2 TicTonoris E Hayka npo npouecu XUTTEQIANbHOCTI OpraHi3my JIlAMHN

3 AHaTtomisa 1, Hayka npo 6ynosy Ta GpyHKLiT TKAHWH

4 OQisionoris M, Hayka npo B3aEMO3B'A3KM OpraHiamiB Mi>k co6010 Ta 3 OBKINIsAM
5 Embpionoris N Hayka, Lo BMBYAE MO30K JIIOANHM

6 [eHeTuka K Hayka npo 6ygoBy opraHi3my, 1Oro opraHis Ta CUcTem

7 AHTponosnoris K Hayka npo 310poB’sa niognHu

8 C

9 Y

1 b

Baneonoris Hayka npo 3aKOHOMiPHOCTI CMafKOBOCTI 1 MiHIMBOCTI
Exkonoria Hayka npo 6ynoBy Ta GyHKLUIT KNiTUH
0 Hernpobionoris HayKa npo noxoa)keHHs NioanHN

1 2 3 4 E) 6 7 8 9 10

B10J10TIA + OISVUKA EnekTpomarHiTHe BUNPOMiHIOBaHHA B MeAUNLMHI

«Himeubkul isuk Bineeenom PeHmeeH (1845-1923) 0o
ni3Hbo20 Yacy npaytosas 8 cgoiti nabopamopii. OOH020 pasy,
3aKiHYuswu pobomy, 8iH nozacus 1amny i panmom 3asmep 8i0
noousy. Y cyuineHili mempAsi 8UOHINOCH slezeHbKe 3e/1eHKy8d-
me ceimiHHA. Ha cmoni cmosia 6aHoyYKa 3 iloopecyeHMHo
pe4osuHOI, Wo U 0asana ye kpacuse catigo. Ane X caliso Mae

guUHUKamu nio dieto cgimna!l O3upHyswuck, y4eHul nobayus, In. 5. PeHTreHorpama
wo 3abys 8UMKHymMuU OOUH Npusido — esIeKMpPOHHY 8AKYYMHY KICTi PyK 300POBOI
mpy6kKy. BiH 8UMKHy8 cmpym — C8imiHHA 3HUKJIO, Y8IMKHY8 — NOAVHN

3’asunoce. Omxe, 8upiwug Haykoseus, 8i0 npusiady tioe AKkecob
Hegi0oMe 8UNPOMIHIOBAHHS, AKe Ni3Hille HA38au peHMeeHisCbKUM (abo nynisCbKUM,
abo X-npomiHHaAM)». LlikaBo, Wo Lie BUNPOMiHIOBAHHA Ha3UBaloTb e NyNOIBCbKUM Ha
yecTb yKpaiHcbkoro disvka IBaHa Myntoa (1845-1918), AKuii BnepLue 3aCcToCyBaB 1 O-
cnigue ix we y 1892 podui. MNigrotynte TBOpYE NOBIJZOMMEHHA NPO peHTreHorpadito AK
MeToA AOCHIAXKEHHA OpraHi3My MOAUHN.
blosioria + rPOMAAAHCbKA BIAMOBIAAJIbHICTb BnacHe 3g0poB’sa Ta 3g0po-
B’A OTOUYIOUUX

JleoHappo pa BiHui (1452-1519) — BeNVKWI iTaniNncbKUn Xy[ox-
HVK | BYEHWNI, ACKPaBUI NPeACTaBHUK TUMNY «yHiBEPCaSbHOI JIOANHN»
(naT. Homo universale). «Cnid 3po3ymimu, wo make 0OUHA, XUumme-
0ifislbHiCMb, 300p08’a | AK pieHOBA2A, Y3200KeHiCmb cmuxiti nidmpumye
300p08’s, aix po3bpam lio2o pylHye i 3aaHanawae» — Nncas BiH. [MopiBHAN-
Te BMpa3 J1. ga BiHui 3 BU3HaueHHAM 380p0B's | chopmystoiTe CBOE CTaB-
NeHHA WoO 3HAUEHHS 3HaHb NPO NOANHY AnA 30epeXeHHsA 300POoB'A.

@) PE3YJIbTAT
e 1-6 GaniB ¢ 1. LLlo BsBYa€ Gionoria noguHn? 2. Y siKnx ranyssx nogcbKoi gi-
ANbHOCTI 3aCTOCOBYHOTHCA HIONOTiUHI 3HaHHA MPO opraHi3m noauHn? 3. Has-
BiTb HaYKW, LLIO BMBYAIOTb NIOAMHY. 4. Ha3BiTb MeTOAN AOCNIAMKEHHA OPraHi3My NOANHN.
5. HaBegitTb npuknaan HanpsMKiB cyyacHux 6ionorivHux gocnigkeHo noguHu. 6. Lo
Take xBopob6a? 7-9 6anis ¢ 7. AK i ANA YOro BYBYaIOTb OpraHi3m niognHu? 8. Aka cnps-
MOBaHICTb CyyacHMX GionoriyHMX JocnifxeHb opraHiamy niognHu? 9. flke 3HaueHHA
MatoTb 3HaHHA NMPO NOAUHY AnA 36epexkeHHs 3qopos’a? 10-12 6anis ¢ 10. Yomy 310-
POB'A € HANBMLLOIO OCOBUCTICHO 11 CYCMNINbHOI LIiHHICTI0?

Tema 1

OPrAHI3M IO ANHUA
Q@K@BIOJ’IOFI‘-IHA CUCTEMA

Mu moxxemo 6ayumu U yymu, pyxamucs U po3Mossiamu, cnamu i icmu,

mep3Hymu i eiouysamu 6ine, cmiamuce i nnakamu. .. | 6yoe-akut, Hagime HaliMeH-
wul, NpoAs Xumms — pe3ysibmam po6omu 8cb020 0p2aHi3my.

[OwnTaua eHuuknonegia «<ABaHTa+»

§3. OPTAHIBM NIOANHU AK BIONIOTNYHA CUCTEMA

OCHOBHi NOHATTA 11 KNo4oBi TepmiHn: OPTAHI3M JNIOAVHWN. KnitnHa. Tka-
HuUHa. OpraHu. QisionorivyHi cucremu. KuTTeianbHicTL OopraHismy.

Mpurapanre! LLIo Take opraHiam? Ha3BiTb piBHI opraHisauii TBApUHHOro opra-

MomipkynTe!

«Mu xugemo y caimi, 8 AKOMY /100U 3HarMe Habazamo binbuie NPo 8HYMPIWHE
ynawmyeaHHa asmomobina abo x npo pobomy HoymOyka 4Yu CeHCOpHO20 MmesehoHd,
aHIX NPO 8/1aCHUL Op2aHi3M. Asie X 071 KOXXHO20 3 HAC XXUMIMEBO 8AXX/TUBUM € PO3YMIiHHA
moezo, Wo make Hawe mino, AK B0OHO yNnopAOKOBAHe | AK NPAuIoe, wo Lio2o Nidmpumye,
a wo 8usooUMb 3 pieHosazu. Taki «npo2aauHuU 8 oceimi» 0opo20 Kowmyme JI0OUHI U
cmeaopiorome npobaemu i3 camum coboro, y CNiNKye8aHHi 3 1100bMU ma npupoooro». AKi
0co6MBOCTI opraHisauii Tina nioguHn?

3MICT
Yomy opraHism noguHu € 6ionoriuHotlo cncremoto ?

CyuyacHe HayKkoBe pPO3yMiHHA OpraHi3alii BCbOro X1BOro MPYHTYETbCA Ha CMPYK-
MmypHo-@yHKYioHaIbHOMY nioxodi, 3rifHO 3 AKUM 00'eKTU XMBOI Npupoaun € 6ionoriu-
HUMK cucTeMamm. byoBa i dyHKLIT — Le ABa B3aEMOMNOB'A3aHi NPOABU iCHYyBaHHsA bio-
NOTiYHOT cnucTemm.

OpraHi3m NoANHN € OJHIEID 3 HANCKNAAHIWKX 6iocMCTeM, Sika Ma€ Taki piBHi opra-
Hi3auii: MonekynapHul, KnimuHHUU, MKAHUHHUU, 0p2aHHUU, cucmemHul. Ha KOXXHOMY 3
LMX piBHIB BigOyBatoTbCA MPOLECH, L0 BU3HAYaTb LifiCHe iCHYBaHHA OpraHi3my.

OpraHi3m NIognHN — Le BigKpuUTa CUCTeMa, AKa nepebyBa€ B CTaHi NOCTiNHOT B3aEMO-
AiT (06MiH pevoBUH, eHepril Ta iHpopMmaLii) i3 30BHILIHIM cepepoBULLEM. Y Uil B3aEMogi
HaZ3BMYAHO BaXkNIMBMMU [J1A OpraHiamy € Tpy pyHAaMeHTasbHi BNaCcTUBOCTI: camope-
2ynayia pns 36epexeHHs BHYTPILUHbOT CTanoCTi, CAMOOHO8/1eHHs, TOOTO YTBOPEHHS HO-
BVIX MOJIEKYJ | CTPYKTYP, Ta CamMo8iomeopeHHsA fns 3abe3neyeHHsA CNagKoBOCTi.




Omxe, OPTAHI3M NKOAWHW - ye uinicHa gidkpuma bionoeiyuHa cucmemad, AKiti
saacmusi pieHesicmo, camopezynauyis, camosiomeopeHHa ma cCaMOOHOB/IeHHH.

AKi piBHi opraHisauii BnacTusi opranismy niogunan?
YnopaaKoBaHiCTb AK Ha3arasbHilla BNacTMBICTb XMBOFO Ma€ 0COGNMBOCTI, NpuUTa-
MaHHi KOXXHOMY 3 PiBHiB OpraHi3auii opraHiamy nogunu (in. 6).

OpraHiam &

Cucrema
opraHis ——

TKaHVHa

KnitnHa

Monekyna

In. 6. PiBHi opraHi3auii opraHiamy niogmHm

MoneKkynapHul pieeHb opzaHizayii. CKnagH/Kamy LbOro piBHA € XiMiUHi enemeH-
T Ta PeYOBUHY, WO OepyTb yyacTb Y 6iodiznuHMX npoLecax 1 GioXiMiuHMX peaKuisax.
I3 noHaa 100 BigoMMX XiMiUYHMX eneMeHTiB 65M3bKo 90 MICTUTbCA B OpraHi3mi nioguHu.
Ix noginaoTb Ha rpynu: opeaHozeHu (OkcureH, lNipgporeH, KapboH, HitporeH), makpoene-
meHmu (Kanbuin, Kanin, Hatpiin, ®epym, MarHiii, ®ocdop, Cynbodyp, Xnop) ta mikpo-
enemeHmu (Hanpuknag, Kobanst, Kynpym, LnHk, log, ®nyop Ta iH.). Hanbinblumin smict
cepef HeopraHiyHUX CnonykK nprnagae Ha sogy (651. 60 %) Ta MiHepanbHi coni. 3 opraHiu-
HVX PEYOBMH B OpraHi3mi € Byrnesoaw, ninigu, 6inku, >xmpu, HyKneiHosi KMCNOTH Ta iH.

Knimunhuti pieeHb opzarizayii. OCHOBHUMW CKNAaZOBMMW KNITUH JIIOQUHK, AK
i pocnuH, TBApWH Ta rpubiB, € nogepxHesul andpam, yumonsasma Ta a0po. Came Ha
LbOMYy PiBHi BUABAAIOTbCA BCi BNACTUBOCTI KUTTA, TOMY KNiTUHA € CMPYKMYpPHOIO Ta
(hYHKUiOHA/IbHOIO OOUHUUEI XKUBORZO.

TkaHuHHull pieeHb op2aHizayii PopmytoTb KNITUHW, AKI NOEQHYIOTLCA B Fpynu AnA

BMKOHaHHA NEBHUX XXUTTEBUX OYHKUIN. TKaHMHa — CyKynHiCmMb KNIMUH | MiXKimuHHoT

pevosuHU, N0OIBHUX 3a NOX00XeHHAM, ocobausocmamu 6y0osu ma yHkyiamu. B opra-
Hi3Mi JIIOAVHW, AK | TBAPWH, PO3PI3HAIOTb 4 TUMW TKaAHUH — enimeniasnbHi, CnosyYHi, M-
308i Ta Hepgosaa.

Op2aHHuli pieeHb op2aHizayii BU3HaYaeTbCA yNopsaaKoBaHicTio 6yaosu i1 GyHKLIN
opraHiB. B yTBopeHHi opraHa 3a3Buyaln 6epyTb yyacTb yci 4 TUMW TKaHVH, ane BU3Ha-
YanbHOI0 AN1A NOro JiANbHOCTI € AKaCb OfHa. Hanpurknag, y KicTKax Takol TKaHWHOM €
CnosyyHa KiCTKOBa, Y cepui — m'A30Ba. OpraH — ye 4acmuHa opeaHiamy, AKka MAae negHe
po3mauwiysaHHs, opmy, 6yoosy U 8UKOHYE OOHY YU Kiflbka cheyughidHux yHkuid. Hain-
yacTille opraHv NIOANHN NOAINATL 3a ABOMA KpuTepiamu: 1) 3a GyHKLUisAMM Ha opraHm
[OVXaHHA, OpraHn TpaBfieHHA TOLWO; 2) 3a PO3TallyBaHHAM — Ha 308HilWHI (HanpuKnag,
OKO, HiC, pyKa) Ta 8BHympiwHi (Hanpuknag, cepue, neyviHka, HUPKNn).

CucmemHuli pieeHb opaaHizayii opmytoTb creuianizoBaHi ¢isionoriuHi cucremm
opraHi3smy. QisionoriuHa cucrtema — CykynHicme opaaHie, aHAMOMi4HO NOEOHAHUX MiX

coboto 0715 30ilicHeHHA (bizionoeidHoi yHKYii. B opraHiami noavHM BUAINAIOTb onop-
HO-PYXOBY, KPOBOHOCHY, AMNXasibHY, TPaBHY, NOKPUBHY, CEYOBUAINbHY, CTaTeBY, €HAO-
KPUHHY, HEPBOBY, iMyHHY, CEHCOPHi cuctemun. OpraHn pisHUX ¢isionoriuHnx cncrem
TUMYACOBO MOEAHYIOTLCA Y GYHKLIOHANbHI cucTemy Ana 3abe3neyeHHs LinicHoro ic-
HyBaHHA opraHiamy.

Omxe, OPTAHI3M NMIOAVHW - ynopadkosaHa pigHesa bionoziuHa cucmemad,
8 AKil sudinalome MosnekynapHul, KnimuHHUU, MKaHUHHUU, opeaHHUU
ma cucmemHuu pigHi op2aHizayii.

AIKi ocHOBHi QyHKUii i BnacTuBOCTi opraHismy nioguHn?

OcHoBHUMU @pi3ionoeiyHUMU ¢yHKyiamu (Bip nat. functio — 3ailicCHEHHRA, BUKO-
HaHHA), a60 XUTTEBMMUN GYHKLIAMU, AK BU YKe 3HAETE, € MPAs/IeHHsA, OUXAHHA, MPaH-
Ccnopm peqyoBUH, 8UOINIEHHSA, ONOPd, PyX, PO3MHOXeHHH, peynayia npoyecis. Lli »KnTTeBi
nposasu GopmMyoTb 8/1aCMUB0CMi OpadHi3my, TOGTO NOro iCTOTHI 03HaKM OyA0BU, XKUT-
TERIANBHOCTI 1 noBefiHkW. Cepep HaMBaXXMBILLIMX BNACTUBOCTEN OPraHi3My l0ANHN
BMIOKPEMVMO OOMIH pe4yo8uH ma nepemeopeHHsA eHepeii, 20Meocmas, noopasausicme,
p038UMOK, picm Ta adanmueHicme. CyTHICTb LiMX BNacTMBOCTeN BY OyaeTe BUBYATU Y
HacTynHux naparpadax nigpyyHrka.

Bynb-aka i3 disionoriuHmx GyHKLUIN Ta BNaCTUBOCTEN € pe3ybTaToM AiANIbHOCTI Ki-
TUH, TKaHWH, opraHis Ta ¢isionoriyHnx cuctem. Hanpurknag, dyHkuito TpaHCnopTy pe-
YOBWH B OPraHi3mi NIogMHN 3[iNCHIOE KPOBOHOCHA CUCTEMA, WO CKIaJlaeTbCA i3 cepua
Ta KPOBOHOCHWX CYAIVH.

Omxe, )UTTERIANBHICTb OpraHiamy — ye cykynHicme 6ionoziyHux npoyecis,
wo 3abesneyyoms yHKYiIOHYBAHHA Op2aHIi3MY.

DIANbHICTb
CAMOCTIAHA POBOTA 3 UTHOCTPALLIEIO KniTUHHWIA piBeHDb XNTTA

In. 7. bBynosa TBapWHHOI KNITUHW

Po3rnaHbTe intocTpauito 7 1 Ha3BiTb CKNAgoBi
YaCTUHW 1 OpraHenu TBapWHHOI KNiTnHu. Mpwra- W
JavTe, AKi PYHKLiT BUKOHYIOTb MO3HAYeHi opraHe-
NN KNiTVHKW. 3aN0BHITb TabNNULIO 11 MOACHITb, YoMy
came Ha KNiTUHHOMY PiBHi ynepLue BUABNAAOTbCA
yCi BNacTUBOCTI XUTTA.




BIOJ10OTIA + JIATUHA OpraHHui piBeHb opraHisMmy NI0ANHN

Po3rnAHbTe intocTpadito, Ha AKiM No3HaYeHo
OKpeMi BHYTPILUHI OpraHu NI0AMHM Ta BKa3aHo ix
NaTMHCbKI Ha3BwW. Po3ni3HaiTe ix Ta 3amoBHIiTb Y
poboyomy 30LWnTI TabNMLIO, B AKIl BKaXiTb X oc-

HOBHI GYHKLUIi Ta CMCTEMM OpraHiB, 4O AKOT BOHM pulmones
HanexaTb. 3anpornoHyliTe BUCHOBOK NPO opra- cor
Hi3M NOAVHN AK GioNOriYHY cncremy. gaster
Ta6nunusa 4. XUTTEBI ®YHKLUII OPTAHI3MY hepar
NIoAnHN
| HasBa opraHa| DyHKuUii | Cucrema opraHis |

In. 8. OpraHn opraHi3my foanHN

BIOJIOTIA + ®ITOCO®IA OpraHism nioguHu AK 6iocucrema

®inocodia (Big rpey. 10608 00 Myopocmi,
7110608 00 3HAHb) — HAYKa, NPeaMeToM AKOi € CTO-
CYHKM JIIOAVHW 3 HaBKOMWWHIM cBiTom. OpHa 3
byHKUin dinocodii — ue gonomora NOAWHI B Ni3-
HaBasbHil AiANbHOCTI. Bigomnin HimeubKkuin ¢ino-
codp I B. ®.Terenb (1770-1831) 3a3HauumB, LLO «4a-
CMUHU i Op2dHU XU8020 Mifid cmarome Npocmumu
CKIAOHUKAamu siuwe nio pykoto aHamoma. Mosc-
HiTb Len BUCNIB, BUKOPWCTABLUM 3HAaHHA Npo op-
raHi3m NIOANHM AK LiNICHY Ta BigKpuWTy 6ionoriyHy
cmcTemy.

N8  PE3VYJIbTAT

| Commn|

1-6 6anis ¢ 1. LLlo Take opraHiam nioguHn? 2. Lo Take 6ionoriyHi cuctemmn?
3. Ha3BiTb piBHi opraHisauii opraHismy nioguHm? 4. Wo Take knitnHa? 5. Wo
TaKe TKaHWHa, opraHu i disionoriuHi cuctemn? 6. HaBegitb NpuKNagn XnTTeBNX GpyHK-
Uil i BnacTMBOCTEN OpraHi3my nioguHu. 7-9 6anis ¢ 7. Yomy opraHiam nioguHu € 6iono-
riyHoto cuctemoto ? 8. fki piBHi opraHisadii opraHiamy nioguHu? 9. ki ocHoBHi GyHKUiT
1 BNacTMBOCTI opraHismy noguHn? 10-12 6anis ¢ 10. O6rpyHTYyTe CyA>KeHHA NPO Op-
raHiam NOWHN AK LinicHY Ta BigKpUTY 6ioforiyHy cuctemy.

Bio maemHuye KnimuH - 0o myopocmi xxumms.
B. AnekcaHopos

§4. PISBHOMAHITHICTb KJ1ITUH OPTAHI3MY NIOAUNHN.
TKAHUHN

OcHOBHi NOHATTA 11 KntouoBi TepmiHun: KJIITUHA. TKAHVUHI.

3Hamomrechb!

AK BiGMITVB OAVH i3 OCHOBOMOMOMHNKIB HAyKOBOI MeANLMHMN
Pydonegh Bipxos (1821-1902): «<KnimuHa € ocmarHiti mopgosnoziyHul
esieMeHm ycix Xusux mis, i MU He MAemMo npasd WyKamu cnpasxHeoi
XXummeodianeHocmi no3a i Mexamuy. [lincHo, came Ha PiBHi KNiTWH noun-
HaloTb OpraHi3oBYBaTUCA XUTTEBI QYHKLii OpraHi3miB. 3acTocyiTe cBOI
3HaHHA N HaBeAiTb NPUKNaAN, WO NiATBEPAXKYIOTb Lie TBEPAKEHHS.

3MICT

Yomy KniTHa € 0CHOBHOI0 CTPYKTYPHOIO 11 GYHKLiOHaNIbHOIO
OAMHULEI0 OpraHismy nioguHn?

KniTnHa € CTpyKTYypHOIO OAMHKLIEIO OpraHi3My NOAMHW, TOMY L0 Came 3 KITiITUH no-
6ynoBaHe Tino. BoHa » € 0CHOBHOI GYHKLIiOHaNIbHO OAVHMLE0 OPraHi3miB Ta 3abes-
neyye BUKOHAHHSA KUTTEBUX GYHKLLi opraHismy.

KnituHn opraHiamy niogmHu nobynoBaHi 3i CTPYKTYp, KOXKHA 3 AIKMX 34iMCHIOE CBOT
byHKUiT. B3aemopito 3 HaBKONMLLHIM cepefioBuLLEM 3abe3neyye K1imuHHa MeM6GpaHa.
BoHa opraHi3oBye TpaHCMOPT PeyoByH, eHeprii Ta iHpopMaLii MiX KniTHamu, cnpuin-
Ma€ nopgpasHeHHA TOoLWo. BHYTPIiWHIN NpocTip KNiTMHM 3aNnOBHEHUA YUMONIA3Molo,
L0 MICTUTb Op2aHesIu — CTani CTPYKTYPW, L0 BUKOHYIOTb >KUTTEBO BaXKNMBI npoLecu.

In. 9. BynoBa KniTMHW opraHi3amy noanHN: 1 — membpaHa; 2 — KNITUHHUIA LeHTp;
3 - nizocomu; 4 — MiTOXOHAPIA; 5 — ARPO; 6 — anapat fonbaXi; 7 — eHgonnasmaTNYHa CiTKa;
8 — yntonnasma




Tak, MimoxoHOpii 3[iNCHIOITb OKMCHEHHA PeyoBUH i cHTe3 AT, iz3ocomu — BHY-
TPILWHbOKNITUHHE pPO3LenneHHA cknagHux cnonyk. OcHoBHo dyHKLielo eHOon1as-
mamud4Hoi cimku (EMNC) € yTBOpeHHA 1 TPaHCMOPT PeYOBUH ycepeayrHi KNiTUHW. Y CrH-
Tesi 6inkis 6epyTb yuacTb pubocomu. MepeTBOPEeHHSA PEYOBUH Ha FOPMOHU, bepMeEHTU
Ta iHWi pyHKLioHanbHi cnonyku BiabysaeTbcsA B anapami lonedxi. Knimunnui uenmp
6epe yyacTb y nogini KNiTvH. JOpo € HaliBaXNUBILLIOK YaCTVHOK KMITUHW, OCKIiNIbKA B
HbOMY 30cepeeHa reHeTUuYHa iHpopmaLlia BCbOro opraHismy, i BOHO perysioe fianb-
HICTb KNITUHN.

Omxe, KIIITUHA - ye cmpykmypHa U hyHKUYiOHAIbHA 00UHUYA Op2aHi3My,
AKa bydye misno /o0uHU ma 30iliCHIOE Npoyecu, WO € OCHOBOIO (i3iono2idHUX yHKYU
ma enacmugocmed.

Yomy KniTuHM Bigpi3HAIOTbCA MiXK co6010?

OCHOBOI XUTTERIANBHOCTI OpraHiamy € npouecy, Wo BifbyBalTbCA B KNITUHAX.
Li npouecn MoxXyTb 6yTn GioximiyHumu (Hanpuknag, peakuii CMHTE3y UM po3Kna-
Ly peyoBUH) 1 GioghisuyHUMU (HanprKnag, B3aEMONepeTBOPEHHA BUAIB eHeprii un
eneKkTpuYHi AsMwa). Tomy Wob 3po3ymiTi, AK GYHKLIOHYE KNiTUHA, NOTPIOHI 3HaHHA
di3unKm i ximil.

Mpouecwu, Wo 3[iNCHIOTbCA KNiITUHAMK, Ha3BNYANHO Pi3HOMAHITHI, i Came BOHM
BM3HaualoTb BIAMIHHOCTI KNiTMH y 6yfoBi, po3mipax, dopmi. Tak, NnpoBefeHHA enek-
TPUYHUX CUTHANIB MOX/MBE 3aBAAKM HAABHOCTI Y HEMPOHaxX KOPOTKMX i AOBIMX Bigpo-
CTKiB, a 3[iNCHEHHA aKTMBHMX PYyXiB 3abe3neuyeTbca BULOBXKEHOW GOPMOI0 M'A30BIX
KNITUHW Ta HAABHOCTI CKOPOTIMBMX BONIOKOH (Miodibpun). Po3mipn KNiTUH KonneaoTb-
cA Big 4-5 MKM (y TpombouuTie) fo 200 MKM (B ArLeKniTUHI). 3a dopmoto B opraHismi
NOANHN BUAINALTb 61113bKo 200 Pi3HMX TUNIB KNITUH: KYNACTi ANLEKNITUHN, BUAOBXKEHI
MiOUMTK, AUCKOMOAIGHI epUTPOLNTY, 3ipUacTi HEMPOHK, MNOCK eniTenioynTH Ta iH.

Omixe, NPUYUHOIO PIBHOMAHIMHOCMI KJIMUH 8 6a2amoKaimUHHOMY Op2dHi3mi € iXHA
cneyianisayia Ha BUKOHAHHI nesHuUX yHKUiU.

In. 10. Pi3HOMaHITHICTb KNITUH NtoguHK: 1 — HEMPOH; 2 — eniTenianbHi KNITUHW — eniTenioynTy;
3 — miounTu; 4 — M'A30BE BONOKHO; 5 — nenkouuT; 6 — epuTpoLmT; 7 — KICTKOBa KNiTUHa —
ocTeouuT; 8 — YoNoBiYa CTaTeBa KJiTMHa — CMepPMaTO300H

LLlo € npuynHOI0 Pi3HOMAHITHOCTi TKaHUH B OpraHi3mi nlgNHN?

TKAHWHA - cyKynHicme KnimuH 3 MiXXKIMUHHOIO peqyo8uHoto, N00ibHUX 3a po3ma-
wyB8aHHAM, 6y0osoro ma yHKUIAMU. TKaHNHW TBaPUHW i MIOAUHNW, Ha BiAMIHY Bif poc-
NINHHWX TKaHWH, MaloTb MiXXK/TIMUHHY pe408UHY Ta yTBOPIOKTbLCA i3 3dpOOKOBUX JIUCMKIB.

EnimenianbHi mkaHuHU poO3MilleHi Ha MeXi MiX 30BHILLIHIMW TKaHWHAMW Tina
i cepepoBuLlem opraHiamy I 34iicHIOTb GYHKLIT 3aXUCTY, BUAINEHHA 1 06MiHYy pe-
YOBUH i3 cepefoBuLleM. Y 3B'A3KY 3 MEXOBVM PO3TallyBaHHAM Lji TKaHWUHW 38aTHi JO
pereHepaLlii, NobyfoBaHi 3i WiNbHO NOEAHAHNX KNITUH Ta HE3HAYHOI KiNbKOCTi MiMKi-
TUHHOT peyoBrHM. 3rifHo 3 MopdodyHKLioHanbHo Knacudikalieto enitenianbHi TKa-
HUHW NOAINAITb Ha 3a1031CTi Ta NOKPUBHI. ENiTenin moxe cknagatnca 3 ogHoro wapy
(ogHowapoBuMin) abo 3 KinbKkox LWapis (6araTtowapoBuin) KNiTnH. Po3pisHatoTb eniTenii 3a

).

In. 11. TKaHWHW opraHi3my noanHK: 1 — eniTenianbHa; 2 — CNOAYYHa; 3 — M'A30Ba; 4 — HepPBOBa

CnosyYyHi MKAHUHU CKNafaloTbCA 3 Pi3HUX 3a GOPMOIO KITITUH Ta PO3BUHYTOI MiXK-
KNITUHHOI peyoBunHU. Lli TKaHNHN YTBOPIOIOTb KiCTKKM, XPALLi, BXOAATb A0 CKagy BHY-
TPILLHIX OpraHiB i 3'€AHYIOTb iX Mix c06010. 3a OYHKLiAMM CNoMyYHi TKaHUHK GyBalOTb
onopHuUMU (KiCTKOBa, XPALLOBa), 0NOpHO-mpogiuHUMU (MyXKa BOJIOKHWCTA, XXMPOBa) Ta
mpogiyHumu (KpoB, nimda). Llum TKaHrHaM HaneXxnTb BUHATKOBA POJib Y BifHOBIIIO-
BaJIbHMX NpoLecax.

M’a308i mkaHuHu nobyaoBaHi 3 BULOBXEHNX KITITUH 3i CKOPOTNVIBUMY BOJIOKOH-
uAaMK — miogpibpusiamu. Po3pi3HATb HENOCMYTOBaHY 1 MOCMYroBaHy M'A30Bi TKaHWHMN.
HenocmyeosaHa (2nadka) M’a308a MKAHUHA YTBOPIOE CTiIHKW CYAWH, BHYTPILLIHIX opra-
HiB, 3a0e3neuye pyxu KULIEYHUKY, CEYOBUAINEHHA Ta iH. [locMy208aHa M’a308a mKa-
HUHQA NOJINAETbCA Ha CKeNneTHy Ta cepueBy. CKeneTHa MOCMyroBaHa TKaHMHa YTBOPIOE
cKeneTHi M'A3m, diadparmy, A3UK, a cepLeBa NOCMyroBaHa M'A30Ba TKaHVIHA CKNafaE
OCHOBY CepLeBOro m'asa (Miokapaa).

Hepeoea mKaHUHA CKNafaEeTbCA 3 HEMPOHIB Ta KAITWH, WO X OTOYYIOTb 1 YTBOPIO-
10Tb Henpornito. HepBoBa TKaHWHa GOPMY€E HEPBY, HEPBOBI BY3/1, FOJIOBHWI Ta CMWH-
HU MO30K. BoHa 3a6e3neuye cnpuiiHATTA NOAPA3HEHD, iX MEPETBOPEHHSA B iMMynbCK,
aHani3 iHpopmauii Ta popmyBaHHA pedneKciB — peakuill Ha BMVBU YNHHUKIB cepe-
[OBMLLA. B HepBOBIl TKaHVHI dopMyOTbCA Npouecy 30yaXKeHHs 1 rafibMyBaHHs, WO
30iMCHIOIOTb HePBOBY perynAuito GyHKLi opraHiamy noauHN.

Omxe, pi3HOMAHIiMHICMb MKAHUH 8 Op2aHi3mi II0OUHU 3yMO8IeHa iXHiM
pO3MawysaHHaM ma yHKYiOHATbHUM NPU3HAYEHHAM.

AIANBbHICTb

JlaGopaTopHe gocnigKeHHA
O3HAMNOMJIEHHSA 3 NPENAPATAMU TKAHWH JIIOAVUHU
MeTta: po3BMBaATA YMiHHA BULINATA OCOO/MBOCTI OY[OBUW 1 XUTTERIANBHOCTI, 3a
AKUMW PO3Mi3HAIOTb TUMY TKAHWH.
O6napgHaHHA: NpenapaTh TKaHWH Ha MantoHKax un doTorpadisax.




Xig po6otu:
1. Po3rnaHbte intoctpadii (A-T) Ta 3icTaBTe Ha3BaHi BUAM TKaHWUH 3 IXHIM 300pakeH-
HAM: 1 — 6araTolapoBWii MOKPUBHWIA eNiTeNiln poriBKM OKa; 2 — HePBOBA TKAHVHA;
3 - nocMyroBaHa TKaHMHa CKeNeTHUX M'A3iB; 4 — KPOB.

2. 3anoBHiTb y po6oyYoMy 30T TABGNMLIO 1 YCTAaHOBITb B3aEMO3B'A30K MiXK Oy0BOIO
TKaHWH | BUKOHYBaHUMU GYHKLAMMN.
Ta6nuusa 5. 0co6ANBOCTI TKAHNH OpraHisMy NOANHN

| TkaHuHa | Oco6nuBoCTi 6y0BM TKaHUH | DyHKuii |
b
[A-... | | |

B10OJ10TIA + OISUKA EnekTpunuHi ABMLYa B opraHismi niognHn

OpraHi3m noguHn — enekTpudikoBaHa cMcTeMa, y fAKIN enek-
TPWYHI NpoLecy € OCHOBOI AisNbHOCTI 6araTbox opraHis. Mo4yaTok
BMBUYEHHA 0iOENeKTPUYHUX ABULY i 3aCHYBaHHA enekTpodisionorii
noB'sA3aHi 3 iM'AM iTanincbkoro BueHoro Jlyioxi fanveari (1737-
1798). BiH neplumnm focnigKyBas efeKTpUYHi ABMLLA NPU CKOPOYEH-
Hi M'A3iB y »kabu («TBapuHHa eneKkTpurKar). LlikaBo, AK BMHMKAOTb
efleKTPUYHI ABKLLA B OpraHi3mi nogmnHn?

A=A  PE3YJIbTAT

===l 1-6 6anis * 1. LLlo Take KkniTuHa? 2. HaseaiTb NpuKnagu KNiTMH opraHismy

nioanHn. 3. flka 6ygosa KniTMH nioacbkoro opraxiamy? 4. Lo Take TKaHUHa?

5. fIKi TMNN TKaHWH PO3Pi3HATL B OpraHiami nognHn? 6. HaBegitb npuknagn pisHo-

BMAIB TKaHUH. 7-9 6anis ¢ 7. YoMy KniTMHa € OCHOBHO CTPYKTYPHOK N GYHKLiiO-

HaNIbHOIO OAMHMLEIO OpraHi3mMy nioauHN? 8. Yomy KniTMHM Bigpi3HATLCA MiX c06010?

9. flka NpuyYMHa Pi3HOMaHITHOCTI TKaHWH B opraHi3mi ntognHu? 10-12 6anis ¢ 10. [lo-
BefiTb B3aEMO3B'A30K MiX OYA0BOIO KNITUH (TKaHVH) Ta BUKOHYBaHUMU GYHKLAMMU.

QyHKyia 6yoye opaaH.
K.-b. JTamapk

§5. OPrAHUW I CUCTEMW OPrAHIB OPTAHI3MY NIOAVHA

OCHOBHi NOHATTA 1 Kno4voBi TepmiHu: OPTAH. ®I310JIOTYHI CUCTEMMA.
PerynaTtopHi cucremu.

Mpuragante! HaBepitb Npuknagn opraHis
BULLNX POCSINH 1 CAPABKHIX TBAPUH.

BcrynHa BnpaBa

Po3nisHalTe 1 Ha3BiTb MO3HayeHi opra-
HU KiK. BKaxiTb cuctemun opratis, go
AKMX BOHW Hanexatb.

3MICT

flka OCHOBHa Npu4YNHa Pi3HOMAHITHOCTI opraHiB nANHN?

OPTAH (Big rpeu. opeaHoH — 3HapARAA, IHCTPYMEHT) — ye YacmuHa op2aHiamy, ujo
Mag€ negHe NOXOOXXeHHS, pO3MawysaHHs, 6y0o8y i BUKOHYE cneyudiyHy ¢yHkuito. Opra-
HW TBaPWHW i IOAVNHW Pi3HOMAHITHILLI, aHIXK Y BULLMX POCINH, OCKINTbKN aKTUBHUIN PyX
opraHi3mis noTpebye WBUALWOro 1 ePpeKTUBHILLOrO 3AiIMCHEHHSA XUTTEBMX QYHKLIN.

OpraHu NOAMHN YTBOPIOKOTLCA e Mif Yac 3apOoAKOBOro PO3BUTKY i3 TPbOX 3a-
ponKkoBux NUCTKIB. HapomKyeTbca nogunHa 3i cpopmoBaHMU opraHamu. binbluictb
opraHiB QYyHKLiOHYIOTb O KiHLA XXUTTA (HanNpyKNag, neviHka, Mo3ok, cepye), ane € i
OpraHu, WO iCHYIOTb B OPraHi3Mi noAnHM NEBHUIN Yac, a NOTIM 3HUKAKTb (HanpuKknag,
njayeHma, Mos04Hi 3y6u).

OpraHu NogMHN PO3TaLLOBYOTLCA 330BHI (HaNpuKnag, Hic, 8yxa, oui) abo Bcepeau-
Hi Tina y nopoxHuHax. [pyaHa n yepeBHa NOPOXHUHU po3gineHi Mix coboto giadpar-
MOI0. Y rpyaHi NopoxHWHI GYHKLIOHYIOTb J1e2eHi, cepuye, cmpasoxio, mpaxes, y Yepes-
HIl — NeYiHKA, W/TYHOK, KUWEYHUK, HUPKU Ta iH. Y YepenHin NOPOXHWHI po3TalloBaHWi
207108HUU MO30K, y KaHani xpebTa — cnuHHUU MO30K.

OpraHu noarHn y 38'A3Ky 3 GyHKUiAMM MatoTb NeBHy 6yaosy 11 dopmy. MopoKHU-
CTi opraHu (WJ/1yHOK, ce4osul Mixyp, KUWeYHUK) CKNafaloTbCA 3 Pi3HUX BUAIB TKaHWH i
MaloTb CBOI BJTACHY MOPOXKHUHY, 3aBAAKN AKIl i 3[iNCHIOETbCA IXHA GYHKLiA. OCHOBHY
Macy napeHXiMHUX OpraHiB (Kicmku, XpAwi, neviHka, cenesiHka) CKnagatTb PisHOBUAN
CrONYYHOT TKaHVHN.

Yci opraHu opraHiamy B3aeMOrMoB’si3aHi Mixk co60to 11 GyHKLiOHYI0Tb Yy cKnagi ¢isio-
NOTiYHMX CUCTEM Mif KOHTPONEM PErynATOPHUX CUCTEM.

Om»xe, NpUYUHOIO PiIBHOMAHIMHOCMI OP2aHI8 € IXHA cneyiani3ayia Ha BUKOHAHHI
Xummesux yHKYiU.

AKi ocHoBHi BnacTuBocTi disionoriuHux cncrem oprais niogunHn?
[Jo ¢izionoriyHrx cucTem BigHOCATb ONOPHO-PYX08Y, KPOBOHOCHY, iMYHHY, OUXA/1b-
HY, mpasHy, 8udifibHy, eHOOKPUHHY, Hep8O8Y, CEHCOPHI, Cmamesy cucmemu.
Ta6nuusa 6. XXUTTEBI ®YHKL|II, OPTAHN N CUCTEMU OPTAHIB

| KurTeBi PyHKuiT | OpraHn | Cucrema opraHis |
e ______________________________________________________________ |
HepBoBa perynauia [ONOBHUI | CMMHHWIA MO30K, HEPBU Hepsosa
lymopasnbHa perynauisa| 3ano3u BHyTPIiLLHbOT cekpeLil EHOOKpUHHA
IMyHHa perynauis TUMyC, KiCTKOBMIN MO3OK, NiM$OBY31K IMyHHA
Onopa 1 pyx Tina Kictkn, m'asn OnopHo-pyxosa




| MntTeBi PyHKLiT | OpraHu |C|nc1'ema opraHiB

TpaHcnopt peyoBuH | Cepue Ta KPOBOHOCHI CyaAnHMW KposoHocHa
[nxanbHi Wnaxm (HocoBa NOPOXKHMHA, Tpaxes,
6pPOHXM) Ta nereHi

TpaBHUI KaHan (poToBa MOPOXKHUHA, CTPaBOXifA,
TpaBneHHa LWNYHOK, KNLWEYHVK) i TpaBHi 3an03m (neyiHka, TpasHa
nigWnyHKoBa 3a/103a)

CeyoBUBIAHI WNAXM (CEHOBOAN, CEHOBUIN MIXYP,
CEUIBHUK) | HUPKK

CraTeBi 311031 (A€YHMKM, AEYKA) Ta CcTaTeBi opraHu | Cmamesa
OpraH 30py, CIyXy, HIOXY, CMaKy, LOTUKY CeHcopHi

OunxaHHA JuxanvHa

BupineHHs CeyosudinbHa

Po3MHOXeHHA
MNMoppasnusictb

BaxknnBoto BRacTMBICTIO i3ioNoriyHMX cUCTEM € TX OpedHi308aHICMBb, WO AocAra-
€TbCA aHATOMIYHMM NOEAHAHHAM opraHiB. [1nA 3abe3neyeHHs camoopraHizauii B1co-
KoopraHizoBaHi ¢i3ionoriyHi cMcteMm MatoTb BNacHi MexaHiamu perynauii. Hanpuknag,
y Cepuji € NpoBigHa c1ucTema, Lo 3abe3neyye aBTOMaTIlO LibOro opraHa.

DizionoriyHi cctemn icHyI0Tb y B3aEMOAIT ofiHa 3 ofHO10. Lia B3aemogia moxxe 6yTu
cnagkoBot i HabyTot. OpraHu pi3HMX Qi3ioNOriYHNX CUCTEM MOXKYTb YTBOPHOBATU
hyHKUiOHANbHI cucmeMu opaaHie — TUMYaCOBE B3aEMOY3rO[pKeHe MOEAHAHHA OpraHiB
[NA NOCATHEHHA NPUCTOCYBaNbHOrO pe3ynbraTy (Hanpuknag, nig vac 6iry ysrofxeHo
dYHKLIiOHYIOTb OpraHu AnxanbHOI, KPOBOHOCHOT, ONMOPHO-PYXOBOI, HEPBOBOI CUCTEM).

Omxe, ®I310JIOTTYHI CUCTEMMW OPTAHIB - ye aHamomiyHO op2aHi3osaHe
830€MO0ir0Ye NOEOHAHHSA Op2aHie 019 BUKOHAHHA 8 OP2aHi3Mi XUMMEBUX yHKUiU.

AKi 0c06NMBOCTi perynATopHMUX cucTem y 38'A3Ky 3 BUKOHYBaHUMU GyHKLUiaMu?

PerynaTtopHi cuctemu — ye cyKynHicme opeaHis, 30amHux 30ilicHro8amu KepigHuu
8N/1U8 HA OifIbHICMb (hi3ioN102i4HUX cUCMeM, Op2aHie i KnimuH 0714 3abe3nedyeHHsA nos-
HOUYIHHO20 (hyHKUIOHYBAHHA Op2aHi3my I00UHU. [10 perynaTtopHUX CUCTeM BifHOCATb
Hepeosy, eHOOKpUHHY Ta iMmyHHy (in. 12). Lli cuctemn matoTb ocobnusocTi 6yfosu i
dYHKUiN, NOB'A3aHi 3 IXHIM NPU3HaYeHHAM.

© z ©)

In. 12. PerynAtopHi cuctemn nioguHu: 1 — HEPBOBA, 2 — EHAOKPUHHA, 3 — iMyHHa

PerynatopHi cuctemu 3gincHioloTb peaynayito ¢hyHKyili BignoBiAHO [0 3MiH 30B-
HIiLUHBOTO UM BHYTPIWHbOro cepegoBuLla. Tomy Ui cucTeMur MaloTb LeHTpasbHi Ta ne-
pudepunyHi ocepenku. Y LeHTpanbHUX opraHax GopmyoTbCa KepiBHi KomaHAawW, a nepu-
depunuHi opraHm 3abe3neuyoTb PO3MNoAin i NnepepasaHHs ix 4o pobounx opraHis Ans
BUKOHaHHA (npuHyun yeHmpanisayii).

OnAa 3piiCHEHHA KOHTPONIO 3a BMKOHAaHHAM KOMaH[ LeHTpanbHi opraHu pery-
NATOPHMX CUCTEM OTPUMYIOTb 3BOPOTHY iHpopMmalito Bif pobounx opraHis. Lo oco-
61M1BiCTb AiANbHOCTI HA3UBaKOTb NPUHYUNOM 380POMHO20 38'A3KY.

IHbopmalLisa Bif perynaTopHMX cMcTeM MO BCbOMY OpraHi3mi nepefaerbCa y Bu-
rnafi curHanis. ToMy KAITUHM TaKMX CUCTEM MatOTb 34aTHICTb MPOAYKYBATV eNeKTPUYHI
iMnynbcy Ta XiMiYHi peYoBUHY, WO KOAYBaTMMYTb Ta MOLIMPIOBaTMMYTb iHGOpMaLito.
3a Nprponoto CHrHaniB Ta CNoCco6OM IXHbOTO MOLUNPEHHA BUAINATL HEPBOBUIA Ta Ty-
MOPanbHWIA MexaHi3mu perynauii.

Om»xe, OCHOBHUMU 0COBIUBOCMAMU PE2YAAMOPHUX CUCMEM €:
1) HassHicMb UeHMpanbHUX Ma nepugepuyHux 8iodinis; 2) 30amHicme npodyKysamu
KepigHi cuzHanu; 3) Qis/IbHICMb 3a NPUHYUNOM 380POMHO20 38'A3KY.

BIANIbHICTb

CAMOCTIVIHA POBOTA 3 UTIOCTPALLIEIO
OpraHu i cuctemn opraHiB NIOANHY

Po3ni3HaliTe 306pa<eHi Ha intocTpaLii opraHu NIOAMHN, BKaXiTb CUCTEMY OPraHiB,
[0 AKOI BOHW HanexaTb, Ta BM3HauTe ix GyHKLii. 3anoBHiTb Y poboyomy 30WwunTi Tabnu-
Lo Ta chopmynioiiTe BUCHOBOK NPO 3B'A30K IXHbOI 6yf0BM 3 GYyHKLiAMM.

| Hasea | Cucrema opraHis | QyHKLiT |

1-

2 -

BIOJIOTIA + ®IIOCODIA OcobnuBocTi opraHis

[noCTpyoun 3aKOH €AQHOCTI 1 6GOPOTHOM NMpOTUNIEXHOCTEN,
oovH i3 Bigomux ¢paHuy3bKux ¢dinocodis-npocsitutenis [eHi
Linpo (1713-1784) roBopuB: «KoxHUL OpeaH JII0OUHU MAE CBOE
8/1aCHe 3a0080JIeHHS | CMPAXXOdHHS, c8oi aHmunamil i cumnamii,
CBOIJTiKU | CBOT X80pO6U, CBOI pYXU | CBOE XKUBJIEHHS, CBOE HAPOOXKEH-
HA i c8ili p038UMOK». 3aCTOCYINTE CBOI 3HAHHA 1 PO3YMiHHA LbOroO
BVIC/IOBY Ta fjaliTe XapaKTepUCTUKY OAHOIO 3 OPraHis NoavHM.




BlONIOrIA + NATUHA ®disionoriuHi cucremun niognHM

3icTaBTe NaTMHCbKY Ha3By 0i3i0NOriYHMX CMCTEM 3 iX 306pakeHHAM Ha intocTpa-
uii: X - systema digestorium; O - systema respiratorium; H; - systema nervosum; | -
systema skeletale; A — systema circulatory; H, — systema musculare.
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3a yMOBM MpaBu/IbHOI BIANOBIAHOCTI BU OTPUMAETE NPi3BULLE HAYKOBLA, AKNIA CTaB
TBOpPLEM Teopii PyHKLIOHaNbHNX CUCTEM.

AE==h PE3YJIbTAT

2=l 1-6 6anie * 1. LLlo Take opraHn? 2. Ha3siTb 03HaKW, 3a AKUMU OPraHu Biapi3-
HATbCS MiX coboto. 3. LLlo Take ¢isionoriuHa cuctema opraHis? 4. HasBiTb
¢izionoriyHi cuctemn opradiB moguHn 5. LLlo Take perynatopHi cuctemn? 6. Ha3gitb
TPU PerynsiTopHi CUCTeMU OpraHi3my noanHn. 7-9 6anis ¢ 7. Aka OCHOBHA NpuYMHA
Pi3HOMAHITHOCTI opraHiB noanHK? 8. fIKi OCHOBHI BNacTUBOCTI Bi3ionoriyHmnx cuctemu
opraHiB noanHn? 9. ki 0cobnMBOCTI PerynATopHUX CMCTEM Y 3B'A3KY 3 BUKOHYBAHUMU
dyHKuiamMn? 10-12 6anis ¢ 10. Ha KOHKpeTHOMY NMpuKnagi 4OBefiTb B3aEMO3B'A30K
MiX 6y[0BOIO OpraHiB Ta iX GyHKLiAMM.

Bci xxummeasi npoyecu matome 00Hy Memy — NiOMpuUMaHHA cmasiocmi ymos
Xumms 'y HympiwHboMy cepedosuwyi op2aHiamy.
K. bepHap

§6. TMOHATTA MPO MEXAHI3MU PEFYNALIi ®YHKUIN
OPTAHI3MY NIIOANHU

OCHOBHi NOHATTA 11 KNo4oBi TepmiHn: PEMYJIALIA OYHKLLIA OPTAHI3MY.
HepBoBa perynsuisa. FlymopanbHa perynsauisa. IMyHHa perynsuis.
MNpurapanTe! Lo Take perynauia ¢pyHKUin?

MomipkynTe!

Bucnis «Ha Tpbox Kutax» € ogHUM i3 Bigo-
MUX $pa3eonoriamiB yKpaiHCbKOi MOBU. Y AaBHUHY
BBa<ay, O CaMe Ha TPbOX KUTax TPUMAETbCA 3eM-
nAa. e B cepepHboBiYUHUX TpaKTaTax i3 reorpadii
3ems110 306paxkyBanu AK NAOCKY Tapifib, WO NeXNTb
Ha CrHax TPbOX BeJleTEHCbKMX KUTIB, AKi NnaBaloTb
y 6e3mMexxHOMy OKeaHi. BUChiB «Tpu KUTU» BXMBaOTb
TO4i, KOonn MAETbCA MPO OCHOBHI 3acagu Yoro-He-
6yab. Ha sKMx TPbOX KWTax TPUMAETbCA perynauin
dyHKUiN opraHizmy nognHn?

3MICT

Ak Bin6yBaeTbca perynauia pyHKUi opraHismy nioguHn?

Yca KUTTERIANBHICTb OpraHi3mMy noAvHY NOB'A3aHa 3 TPbOMa 3arafnbHUMN BNacTu-
BOCTAMU — CcAMOpezysiAyier, CAMOOHOBOIEHHAM Ta CAMO8iOMeopeHHAM. Y NpoLeci
B3aEMOfi i3 cepefoOBMLLEM OPraHi3M NIOAUHN NPUCTOCOBYE CBOK XUTTEQIANBHICTb 4O
MiHIMBMX YMOB 30BHiLIHbOrO CepefoBuLLa, 36epiraloumn CTanicTb BHYTPILHbOrO cepe-
JOBWULLA 3aBAAKM camoperynauii.

Camopeaynayia — ye 30amHicme op2dHiaMmy aemomMamuyHo nidmpumysamu ma
8i0HO8/1108aMU BIOHOCHY CmManicme c8020 ck1ady ma yHKuil nicas ixHvboi 3miHu. Bigoy-
BalOTbCA NpoLecy camoperynaALii Ha BCiX piBHAX OpraHisauii noAcbKoro opraxismy. Ha
PiBHI KNiTMH camoperynauia 3giNCHIOETbCA 32 AOMOMOrOI0 3MiHU aKTUBHOCTI dpepmeH-
TiB Y peakuiax cMHTe3y Ta po3nagy. BnacHumMmn mexaHismamu camoperynaAuii BONOAiTb
oKpemi opraHu. Tak, cepLe Ma€e NPOoBiAHY cUCTEMy, Lo 3abe3neuye NOCAIAOBHI CKOpO-
YeHHA MioKapAa nepefcepAb Ta WAYHOUKIB (aBTOMaTiA cepu), LWTYHKOBO-KMLLKOBUIA
TPaKT Ma€ BnacHy (EHTEPUHOBY) CUCTEMY, LLIO BIJIMBAE Ha PYXOBY Ta CEKPETOPHY akK-
TUBHICTb OpraHiB TpaBneHHA. Ha piBHi cuctem opraHis camoperynsuia 3ab6e3neyyeTbca
LIANbHICTIO OpraHiB pi3HUX QizionoriyHnx cuctem.

Ha piBHi opraHiamy perynauia GyHKUiN 3[iNCHIOETbCA PEryNATOPHUMIK CUcTEMa-
MM — HEPBOBOIO, EHAOKPVHHOIO Ta IMYHHOI0. IXHA AiANbHICTb BiAPI3HAETHCA NPUPOAOIO
CUTHanIB, WAAXamMu NPOBefeHHA CUrHaniB, TPUBAICTIO BNUBIB, afne BCi TP MexaHi3mMun
perynauii AitoTb y TICHOMY B3aEMO3B'A3KY.

| MexaHismn perynauii pyHKUin opraHismy noguHn |

| HepBoBa perynsauin ['ymopanbHa perynauis IMyHHa perynauia |

Perynauis ¢yHKUI NOACbKOro opraHiamy Mae ocob6vMBOCTI, MOB'A3aHi i3 6iocoui-
anbHOO MPVPOLOIO0 NIOAVHU, CKITAAHO0 Oy[0BOIO FONIOBHOMO MO3KY, XKUTTAM Y CYCniNb-
CTBI, Pi3HOMaHITHICTIO NPOABIB NOBefiHKN. Halli yaBneHHA Npo perynauito GyHKLIN y
noavHN 6yayTb OLHOGIYHMU, AKLLO He BpaxyBaTy PO3YMOBY LiANIbHICTb AK CKIAaaoBy
YacTVHY HabyToi MOBEeiHKN.

Omxe, PETYNALIA OYHKLINA - cykynHicme npoyecie opeaHiamy oduHU,
wo 3abeszneyyroms NOCMIlHICMb BHYMPiWHb020 Cepedosuwd, Y3200XKeHICMb
npouyecig Xummeoisa/ibHOCMi ma npUCMOoCco8aHicms 00 yMo8 cepedosuwd.

Aki oco6bnuBoCTi MexaHi3MiB perynauii pyHKUin y nioguHn?

B opraHi3mi niognHn po3pi3HAIOTb MexaHi3M1 HePBOBOI, FYMOPasibHOI Ta iIMyHHOT
perynauii.

HepBoBa perynsauia — ye mun peaynauyii ¢pyHkyiti opeaHiamy 3a yuyacmio Hepgo-
8UX iMNysbCi8, WO NepedarmMbCa HeP8OBUMU WIAXAMU U Marme cnpaMo8aHull Ko-
pomkouacHul gnnug. Y nogvHV HepBOBa perynauisa, Ak i y 6araTokniTMHHUX TBapUH,
mae pednekTopHUi xapakTep. li 0cHOBOI € 6e3yMOBHI (BpOaeHi) i1 yMOBHI (HabyTi)
pedneKkcn, iIHCTUHKTY 1 AVHaMIYHi CTepeoTUny, WO Pa3oM i3 MpoABamMmU PO3yMOBOI Ji-
ANbHOCTI 3abe3neuytoTb perynsayio GyHKLUiN Ha NoBeaiHKOBOMY piBHi. CKNnagHicTb Hep-
BOBOI perynauii y niognHu nos’A3aHa 3 po3suTKom Buwmx Bigainis LLHC, a came kopwu 1
nigkipkw. LLle ogHieto ocobnumeicTio HepBOBOT perynaAuii GyHKLUIN NoanHY € HeMpoceKpe-
TOpHi npouecu. Helipocekpeyis — 30amHicme nesHuUx HelipoHig 8upobiamu Helipoz2op-
MOHU (Haoxo0ame y Kpog) ma Helipomediamopu (8UOiNIAMbCA 8 CUHANMUYHY WiNUHY). Y
NIOAVHM [0 ceKpeLii HePOroMOHIB 34aTHi HEPBOBI KNITVHN, WO TPANIAKTbCA B Pi3HMX
LinAHKax MO3Ky, ane Hanbinblue ix y rinodisi Ta rinotanamyci (in. 13). linotanamiyHi rop-




MOHM MOXYTb CTUMYNOBaTU (1ibepuHU) abo NpurHivysa-
TV (cmamuHu) BUAiNeHHs ropMoHiB rinogisa. 3a gonomo-
roto HepomegiaTopiB 34iNCHIOETLCA Nepefaya iMnynbcy
3 HEMPOHIB Yepes CMHAMNCK Ha iHWi KNITUHN — HEPBOBI,
M'A308Bi Ta 3ano3ucTi. [Jo HelpomegdiaTopiB BiJHOCATb
aUeTUNXONiH, HopaApeHaniH, rictamiH, eHkedaniHum, eH-
fopodiHm Ta iH. Hectaua 6yab-AKkoro 3 HelipomepiaTopis
MOXe BUKNMKATW Pi3HOMAHITHI MOPYLUEeHHSA, HanpuKnag,
pi3Hi BUAW aenpecii, PopmyBaHHA 3anexHOCTi Bif HapKo-
TUKIB TOLWO.

lymopanbHa perynsauia — ye peaynayis 3a dono-
MO2OI0 XIMIYHUX CNOJIYK, W0 NOWUPIOIOMbCA 8 OpP2aHi3Mi
piduUHAaMu 8HYMPpIlWHE020 cepedosulya 01a 3abe3neyeHHA Mpusanozo U 3az2asnbHO20
8N/1UBY HA KJTIMUHU, MKAHUHU U opeaHu. Llen mexaHi3m perynauii € HangasHiwmnm. Ha
XUTTEBI OYHKLIT OpraHiamMy NIOAMHU pPerynioBanbHUA BNAMB 34IACHIOITL Taki peyo-
BVIHU, AIK: FOPMOHW, BiTaMiHU, GepMeHTN, HEMPOrOPMOHMU, AeAKi HEOPraHiyYHi CronyKu
(Hanpuknag, NO, COZ). LieHTpanbHo naHKot rymopanbHoi perynsauii (nat. humor — Bo-
nora) Ha piBHi opraHiaMy BBakatoTb pifiKi cepefoBuLLa: AnA 6inblLIOCTi opraHiB Le Kpos,
nimda i TKaHWHHA PigUHA, a ANA rONIOBHOIO Ta CMMHHOIO MO3KY — CMIMHHOMO3KOBA pi-
AviHa (nikBop). OcobnMBICTIO FyMOpanbHOT perynsLii € KOHTPOJb 3 OOKY rinoTanamyca.
Lia cTpyKTypa ronoBHOro Mo3Ky € BULLMM BigAinom perynauii BeretaTuBHUx GpyHKLin,
NoB'A3aHNX 3 AiANbHICTIO BCiX BHYTPILLHIX opraHiB. Bnaus rinotanamyca Ha rinogis, ce-
KpeLia HeMPOropMOoHIB 1 HEMPOMEAIaTOPiB BKAa3ylTb Ha iCHYBaHHA HeMporymopasnb-
HoOI perynaAuii ¢pizionoriuHmx GyHKLUiN opraHismy.

IMmyHHa perynauia — ye peaysayia 3 00noMo20t0 XiMiyHUX cnosyk U KaiMuH, Wwo
nowupoMeca 8 OpedHi3mi piduHaMu 8HymMpilWHeL020 cepedosuwya 0717 3abe3neyeH-
HA 3dXUCHO20 8NJ1UBY HA K/IIMUHU, MKAHUHU i Op2dHU. IMyHHY perynsuito B opraHi3mi
MoAVHY 3a6€3MeuytoTb LeHTPasibHi OpraHu (KiCTKOBUI MO30K, TUMYC) | nepudepuyHi
(nimdpoy3nu, aneHANKC), 30aTHI pearyBaTu Ha Pi3Hi BIJIMBK, @ TAKOXK KNITUHM, WO 3a-
nam’aToBYIOTb YyXi 6inku. OpraHy iIMyHHOT CMCTEMI NPOAYKYIOTb TOPMOHU (Hanpu-
Knag, TMMO3MH), aHTUTINa Ta KNiTUHW (Hanpuknag, nimounTn), Lo 3aXmLaloTb BHY-
TPILWHE cepefoBMLLe OpraHiamy Bif Ail Yy»KOPigHMX areHTiB. MNoWnpeHHA peyoBUH i
KNiTWH No opraHi3my Bif0yBa€TbCA 3a yUacTo KPOBI, NiMbU 1 TKAHUHHOT PIAUHN. IMyH-
Hi peaKuii MOXyTb 6y TN BpOAXKeH MY (HanpuKnag, CTiINKiCTb MPOTY 3aXBOPIOBaHb, WO
NPOABNAETLCA OAPaA3y XK MiCNA HAPOLXKEHHS) | HabyTUMK (HanpuKnag, CTiNKiCTb Ao
npasuUs, WO HAOYBaETbCA MiC/sA WeneHHs). PerynaTtopHi iMyHHi BNIVBU MaloTb 3a-
rafibHUIN i 4OCTAaTHbO TPUBANMIA XapaKTep, TOOTO AiloTb HAa BECb OpraHi3m i 36epira-
I0TbCA BNPOJOBX POKIiB.

In. 13. HempocekpeTtopHi
opraHu nognHu: 1 — rinoTa-
namyc, 2 — rino¢is

Omxxe, pezynayia ¢yHKUIl 8 opeaHi3mi 1l0OUHU 3a6e3neyyembCs Hep8OBUMU, 2yMO-
DPanbHUMU Ma iMyHHUMU MexXaHi3amamu pezynayii, micHo 83a€EMON0B8’A3aHUMU MiX
coboio.

RIANIbHICTb

CAMOCTIAHA POBOTA 3 TABJIMLIEIO BigminHocTi MexaHizmiB perynauii
3a ponomoroto Tabnuui BU3HauTe 0CO6IMBOCTI MexaHi3miB perynauii GyHKLiN
Ha piBHAX OpraHisauii opraHiamy nlOgNHN.

Ta6nuus 7. MOPIBHANIbHA XAPAKTEPUCTUKA HEPBOBOI, FYMOPAJIbHOI TA
IMYHHOI PEFynALi

| O3Hakn | HepBsoBa | FymopanbHa | IMyHHa |
T EEEEEEEEEEEEE——

PeuoBurHM perynauii

KnitTnHu gna perynauii
OpraHu perynauii
PerynatopHi cuctemun
YnHHMKN nepepavi cnrHanis
LLinaxn nepegavi curHanis
LLIBnakictb nepegavi curHanis
XapakTep BnanBy

BIOJIOTIA + XIMIAl PerynATopHi pe4oBUHWN B OpraHiami nioguHu

AmepukaHcbKkmin 6ioximik Pobepm ®peHcic
®epyzomm (1916-2009) oTprMaB 3BaHHA naype-
aTta HobeniBcbKoi npemii 3 ¢isionorii Ta meguumnHm
1998 poky «3a eiokpumms poni HimpoeeHy mo-
Hookcudy NO sk cueHaneHoOi MoneKkyu 8 peynauil
cepyeso-CyOuHHOI cucmemu». KM € MeXaHi3m
perynauii 3a yyacTio uiei cnonykn? MNMoAcHiTb me-
XaHi3m perynauii 3a 4ONOMOrol Ui€l cnonykn. Y
YoMy MONAra€ CyTHICTb BIAKPUTTA GionoriyHoi poni
Hitporen moHookcmpay NO, ake 6yno Big3HaueHO
HaMNPEeCTMXHILLOI B HAyKOBOMY CBITi Mpemi€to?
BloJioria + MEAULUUAHA [enpecia i perynauia GyHKLUin

Tlopcbki penpecii — npobnema fasHs. Mepuwi onvcy wiel xBopobu € B bibnii y pos-
nosifi npo uapa Cayna. [loxmypuin i NpUrHiYeHnin HacTpin, arpecis, cTpax, 3a3apicTb,
BiguyTTA BUMHM nepep locnopgom wrosxatoTb Cayna o camorybcTsa. 3aCHOBHUK Mefu-
umHK FNnoKpaT 3anponoHyBaB Ha3By L€l XBOPOOY — «<MenaHxXosiA», WO NpoicHyBana
noHag 2 Tucadonitta. Came Minnokpat nepnm nepenbayms, Wo NpUYiHa Li€i XBopoobu
3aKfiageHa B MO3KOBI. H/HI Lie ncuxiyHe 3aXxBOPOBaHHA Aefari yacTille yparkae Tlogen.
Marxe 75 % »utenis HaWol NAAHETV NPUHANMHI Pa3 y »KUTTi NepeXKnBanm Lo HanacTb.
Lo Take genpecia? Ha npuknagi uiei xeopobu foBediTb €EAHICTb MeXaHi3MiB perynauii
bYHKUiN opraHismy nognHu.

A=A PE3YJIbTAT

=== 1-6 6anis * 1. lLlo Take perynauia ¢yHKLiin? 2. Ha3BiTb OCHOBHI MexaHi3Mu
perynauii yHkuin. 3. LLlo Take perynatopHi cuctemun? 4. LLlo Take HepBoOBa
perynsauis? 5. Ha3giTb 0co6nMBOCTI FymopanbHoi perynsauii. 6. LLlo Take imyHHa peryns-
uia? 7-9 6anis ¢ 7. Ak BinbyBaeTbca perynauia GyHKUin opraHiamy? 8. Aki ocobnmnsocTi
MexaHi3MiB perynauii dyHKUin y nioguHn? 9. Lo Take Hepocekpeuia? 10-12 6anis ¢
10. Ha KOHKpeTHOMY MpVKNaAi AOBeAiTb EAHICTb MeXaHi3MiB perynauii GyHKUin opra-
Hi3MYy NIOAVHN.




Akumu OuBOBUXXHUMU € eJleKMPUYHIi A8UUA 8 HEOP2aHi4Hill pe4o8uHi, Habazamo
0UBOBUWXXHIWUMU € eJleKMPUYHI s8uUa 8 Hepeoesili cucmemi.
Marikn Qapagei

§7. HEPBOBA PErynauid

OCHOBHi MOHATTA 1 Knto4oBi TepmiHn: HEPBOBA PEIYJIALIA. HelipoH.
PEQ®JIEKC. PepnektopHa ayra.
MpuraganTte! Lo Take HepBOBa perynALiay TBapuH?

MomipkynTe!
lMepLwi HayKOBI BiAOMOCTI NMPO «TBAPUHHY eneKTpuKy» 6yno
oTpumaHo B 1791 poui J1. TanbBaHi. OCHOBM X HayKun enekTpododisiono-
rii 6yno 3aknageHo B cepeauHi XIX ctonitta Himeubkum disionorom
Eminem [io6ya-PeiimoHom (1818-1896), AKMIN YCTaHOBMB 3B'A30K
MiX eNeKTPUYHM CTPYMOM | HEPBOBMM iMNYSTIbCOM. fIK BV BBaXKa€Te, B
YOMY NONAra€ AMBOBVXHICTb €NEKTPUYHIX ABULL Y HEPBOBI CUCTEMI?

3MICT

Ak Big6yBa€eTbCA HepBOBa perynsayia noguHu?

HEPBOBA PEIYNAUIA — ye pezynayia dianeHocmi opaaHiamy 3a 00nomo2oro
Hepsosux imnysbcis, o 30iticHIIOMb WBUOKUU, KOHKpemHUU i Kopomko4yacHuU 8nsius
Ha opeaHu. IHpopmaLis i3 cepefoBuLLLa CMPUNMAETLCA PeLLeNTOPaMM HaLOro Tina, ne-
PEeTBOPIETLCA B iMMYNbCU 1 NepefaETbCA HEPBOBUMM LUNIAXaMU JO HEPBOBUX LIEHTPIB.
LleHTpanbHi Bigginu Lo iHbopmauito aHanisytoTb i opMytoTb BiANOBiAb Ha MOApPa3HeH-
HA. KomaHaa HagxoauTb fo poboumx opraHiB y BUrnsagi 30yaKyBanbHUX abo ranbmis-
HUX yNnuvBiB. 36YAMKeHHA — akmugHul Hepgosul npoyec, 871aCMUuBiCMI0 AKO20 € 30am-
HiCMb nowuplosamucs Hep8oBUMU B0JIOKHAMU y 8U2/1A0i Hep8o8uX iMnyJsbcis. A cam
HepBOBWI IMMYNbC — Lie OKpeMa XBUNA 30y KEHHS, O BUHMKAE B HEMPOHaX. BUHMK-
HEeHHA 1 NOWNPEHHA HEPBOBUX IMNYIbCIB € AyXe CKNAAHUM eNEeKTPUUYHUM ABULLEM, Y
AKOMY 6epyTb yyacTb KaTiOHU 1 aHIOHW KNITUHHUX MemObpaH i uuTtonnasmu. LLsngkicte
NoLNPEHHA HEPBOBUX iIMMYJbCiB HEPBOBMMM BONOKHaMM KONMBAETbCA Big 0,5 m/c fo
120 m/c, TOMy M1 pearyemo Ha pi3Hi NogpasHUKN Maxe MUTTEBO. MNpoLec 36y KeH-
HA TICHO MOB’A3aHMI 3 ranbMyBaHHAM. FanbMyBaHHA — dkmMusHUU Hep8osul npoyec,

AKUt Npu38oO0UMb 00 3MeHWEeHHS YU NPUNUHeHHS 36Y0xeHHs 8 nesHili 0inaHyi Hepsogor

mkaHuHu. Ha BigMiHy Bif 30y[»KeHHs, npoLec rasibMyBaHHA BifOyBaeTbcA BcepenyHi
ab0o MiX KNiTMHaMU | He MOLWKMPKETLCA MO HEPBOBMX LUMAXaX. 3aBAAKMN rasibMyBaHHIO
HelpOHN BiAHOBIIOIOTb CBOT PeCypCH.

Ta6nuusa 8. 3ATAJIbHA XAPAKTEPUCTUKA HEPBOBOI PEFYNALII TIOANHU

| PiseHb |

XapaKrepucrumka |

MonekynapHun | IMnynbcy GopmytoTbca 3a yyacTio oHiB K+, Na+, HeliporopmoHis, AT®

KnitTnHH1N OCHOBHVMM efleMeHTaMu HEPBOBOI perynaLii € HelpoHu
TKaHVHHWIA HelpoHn pa3om 3 MiXKKNITUHHOK HENPOTTIiEID YTBOPIOIOTb HEPBOBY MKAHUHY
ObraHumii HelipoHu 3’eaHyI0TbCA 338 LONOMOIOIO CUHANCIB, IXHI BIAPOCTKMN YTBOPIOOTb
P Hepsu. LleHTpn HepBOBOI perynaAuii— B 20/108HOMY U CNUHHOMY MO3KY
. HepBoBy perynsuito 34iiCHIOE Hepgosa cucmema, AKYy aHaTOMIYHO nogina-
CncreMHnin PBOBY PETYNALIIO 34 P P AKY A

t0Tb Ha UeHTpanbHy (UHC) i nepudepinHy (MHC) HepBoBi cctemu
HepBoBa perynsuia 3aiicCHIOETbCA 3@ [OMOMOTOI0 pechrieKcie, OCHOBOIO AKMNX
€ pechiekmopHi dyau 1 mumMyacosi Hep8osi 38’a3Ku

OpraHizmoBui

Omxe, Hepsosa pezynayisa 0OUHU 30iliCHIOEMbCA HepP8OBUMU iMNY/IbCaMU Yepe3s
Hepsosi wiAxu 3 00NOMOo20t0 36y0XKeHHA ma 2as1bMy8aHHs.

AKi 0co6nnBOCTi HePBOBOI TKAHNHIU?

HepBoBa TKaHUHa — ye CykynHicme KaimuH
i MiXKnimuHHOI pe4yosuHu, wo 3abe3neyyomeo
Hepsosy pe2ynAyilo op2aHiamy noouHu. KnitnHm
TKaHWHW Ha3MBalTbCA HEMPOHaMU, @ MiXK HAMU —
Herpornia, yTBopeHa AOMOMIKHUMMK KAITUHaMU,
Lo 3abe3neuyoTb OMOPY Ta *KMUBMNEHHA HENPOHIB.
3aBaakmn 36yannBOCTI M NPOBIAHOCTI HepPBOBOI
TKaHWHW, eNneKTPUYHI iMMynbCcy nepeaaTbca no
BCbOMY OpraHismy.

HelipoH — Hepsosa knimuHa 3 8iopocmkamu,

In. 14. bBygoBa HenpoHa: 1 — aeH-

AKG € CMPYKMYPHOIO i (PYHKUIOHANIbHOI OOUHU-  nbuty; 2 - Tino HeipoHa 3 AApOM;
yeto Hepsosoi cucmemu (in. 14). HeMpoHW NPUCTO- 3 — akcoH; 4 — mieniHOBa 0BOJOHKa;
COBaHi ANA YTBOPEHHA I nepefayvi enekTpuYHUX 5 — nepexsatu PaHB'e; 6 — HEPBOBI

curHanis. Tizio HelipoHa Ma€ AAPO, BENNKY Kifb- 3aKiHYeHHA akcoHa
KicTb MiTOXOHAPIN Ta prbocomm ana 3abesneyex-
HA iIHTEHCUMBHOTO 0OMiHY pevoBUH. Big Tina BigxoaATb KOPOTKI BigpoCTKM — OeHOpumu,
O CpUIMaloTb HEPBOBI IMNYNbCY Bif IHWKX KNITUH. A OB BiAPOCTOK — AKCOH —
NpoBOAWTb HEPBOBI IMMYNbCY Bif TiNa HEMPOHA [0 IHWNX KNITUH. AKCOHU MOXYTb 6yTI
BKPUTI Mi€sliHO80I0 060/10HKOIO, AiKa 3abe3neuye ix i3onAuio Ta 3axucT. Taki BONOKHa
MaloTb nepexeamu PaHe’e anA NigBULLEHHA WBUAKOCTI NPOBEAEHHA HEPBOBMX iIMMY/b-
ciB. KiHLeBi po3rany>keHHA akCOHIB Ha3MBalOTbCA CUHANMUYHUMU 30KIHYeHHAMU. BOHN
YTBOPIOIOTb CMHAMCU ANA 3B'A3yBaHHA HEMPOHIB MiX cO6OI0 | 3 opraHamu, 10 AKMX NpA-
MYIOTb HEPBOBI iMNYNbCK. KOXXHUI HENPOH YNPOLOBX »KUTTA BCTaHOBIIOE 6NM3bKO 7
TUCAY TaKUX 3B'A3KiB, 3abe3neuytoumn HagiliHiCTb po6OTN HEPBOBOI CUCTEMM.
Heipornia — cykynHicme knimuHHuUX enemeHmis Hep8o8oi mKaHUuHuU. YacTka Hei-
pornii B HEPBOBIN cucTeMi NOAUHU cKnagae 6nm3bko 40 %. Po3mip KNiTUH Henpornii
MEHLLUUI 3a HepoHu y 3—4 pa3u, NpoTe KinbKicTb y 10 pasis 6inbLa. 3 Bikom KinbKicTb
KNiTWH 36inbluyeTbca. OCHOBHOW GyHKLiEO Helpornii € 3abe3neyeHHA XUTTERIANbHOC-
Ti HEMPOHIB.

Omxe, Hep8OBA MKAHUHA ymeopeHa HelpoHamu U Helipoaielo ma 3abe3neyye
Hepeosy pe2yniayito y 8i0nosidb Ha 8NJIUBU YUHHUKI8 cepedosuyd.

Y yomy cyTHicTb pedpneKTOpHOro NpuHUMNY HepBOBOI perynsauii?

Pednekc - peakyia-8ionogiob opeaHiamy HA nNoOpasHeHHs, AKa 30iUCHIOEMbCA
3a yyacmio Hepgosoi cucmemu. MNMposBamy pednekciB € BUHUKHEHHA YM NPUMNUHEH-
HA 6yab-AKOI AiANbHOCTI opraHi3My: CKOPOUYeHHA M'A3iB, PO3LWMPEHHA CYAUH, NosABa
ceKkpeuil TowWwo. 3HaueHHA pednekciB NonAarae B ToMy, WO 3aBAAKM iM opraHiam 3aaT-
HWIA BigNOBIAATM Ha 3MiHW 30BHILIHBOrO Ta BHYTPIiWHbOro cepeposuula. Pedrnek-
cn 3abe3neuyloTb 3AiNCHEHHA Ta perynauilo BCiX XWUTTEBMX YHKLIA opraHismy.
AHaToMiuyHOI0 OCHOBOW pedneKkciB € 06'egHaHHA Pi3HMX 3a YHKLiE HenpoHiB:
yymsugux (CnpuimaloTb N nepefaoTb iHGopmaLito JO iHWKX HEMPOHIB), BCMABHUX
(38'A3yt0Tb OZHI HEMPOHN 3 IHWKMM) | pyxosux (NepenatoTb 36yAXKeHHA 10 PO6oUMX Op-
raHiB) HelpoHiB. [ina KoxKHoro pednekcy icHye cBos pednekTopHa Ayra, WO € efiemMmeH-
TOM HepPBOBOI perynadil.

PednexkTopHa Ayra — wsisx, No AKOMy Npoxooume Hepeosuli iMnysec nio Yac 30ilic-
HeHHsA pecpnekcy. Y pedneKkTopHii gy3i BMOKpeMtooTb 5 yactuH (in. 15): peyenmopHy
(1) - cnewjianizoBaHi KniTMHKM abo HepPBOBI 3aKiHYEHHA YYTNNBOrO HEMPOHA, LLIO CNPUI-
Ma€ nofpasHeHHs; Yyymsuay (2) - QOLEHTPOBE HEPBOBE BOJIOKHO YYTIMBOrO HEMPOHa,




wo nepepae 36ypxkerHa B LUHC; yenmpanery (3)
- pinaHka UHC, pe BinbyBaeTbca 3'€egHaHHA uyT-
NINBOTO HEMPOHa 3 PYXOBMM 3@ Y4acTio BCTaBHUX
HeMpOoHiIB, Lo GOpPMyIOTb HEPBOBUI LIEHTP; PyXO-
8y (4) - BigLeHTPOBe HEPBOBE BOTOKHO PYyXOBOIrO
HeWMpOoHa, WO Hece CUrHanm Jo pobourx opraHis;
5) ethekmopHy — HepBOBe 3aKiHYEHHA PyXOBO-
ro HeMpoHa Ta cam pobouwnii opraH (3ano3a abo
m'a3). Haiinpoctiwa pednekropHa ayra ckna-  In. 15. Bygosa pednextopHoi ayru
JA€ETbCA 3 ABOX HENPOHIB: Yy TNNBOrO 1 PyXOBOrO. KONIHHOTO pedrekcy

3a JONOMOrol0 ABOHENPOHHUX YT 3AiNCHIONTb-

CA CyXOXUNKoBi pednekcn (KoniHHWI pednekc, axinnis pedpnekc). CknagHa pedpnek-
TOpPHa Ayra, OKpiM UYyT/IMBOrO 1 PyXOBOrO HEMPOHIB, BKMIOYAE e oanH abo Kinbka
BCTaBHUX HEMPOHIB.

Omixe, pechnekmopHUU npuHYUN Hep8o8ol pezynAyil noss2ae 8 momy,
wo 6yob-aka peakyis, 6yOb-akuli 8ud Odis/IbHOCMI /IIOOUHU € pegriekcamu,
AKi 30ilUCHIOIMbCA HA OCHOBI peghiieKmopHuUX dye.

D AIANIbHICTb
CAMOCTI/IHA POBOTA 3 IJIIOCTPALIAAMA HepBoBa TKaHMHa
Po3rnaHbTe intocTpauito 6yaoBu HepBOBOI TKaHWHW. BusHauTte dyHKUii T ene-
MeHTiB 6yZ10BU, AKi MOXHa PO3Ni3HaTK Ta 3aMoOBHITb y pO60YOMY 30LLINTI Ta_6n|/|u,ro._

| EnemeHT 6yn0BUY | DyHKuii | : *
T E—— o
Tino HelpoHa

AKCOH

Henpput

KnitTnHun Henpornil

YcTaHOBITb B3aEMO3B'A30K MiX OyJ0BOIO HEpBOBOI TKa-
HUHW i 1T dyHKLiAMN.
BloJiorid + MEOVMUMHA BesymoBHiI pednekcn
NIOANHU B MEeAVYHIN NpakTuLi

[eaki pebneKkcn BUKOPUCTOBYIOTb Y MEAUYHIN
NpPaKTWLi ANA BU3HAaUYEHHA CTaHy 300POB’A NIOAUHN.
Le koniHHUG pecnekc, axinnig pegrekc, yepesHuli
pecpnexc, nikmeosuli peghiiekc Ta iH. AKy iHbopmaLio
Npo CTaH HEPBOBOI CUCTEMM OTPUMYIOTb NiKapi-He-
BPOJIOrY 3a OMOMOrOI0 LiMX pednekcis?

3icTaBTe Ha3BaHi pednekcy 3 BigNOBIAHUMMN
intocTpauiamu. BusHaute cknag pepnekTopHux gyr
NPOINIOCTPOBaHUX pedneKkciB Ta OMNUWITb LWAAX
HepBOBOro iMNyNbcy No pednekTOpHI Ay3i oAHOro
3 4ux pednekcis.
B10J10TIA + HAYKA BigHOBneHHA HEMPOHIB

PaHilwe BBaxanu, Wo HEPBOBI KNITUHW He BiAHOBIOKOTb-
cA. Ane B cepefuHi 90-x pokis XX CTONITTA KaHaACbKi Henpo-
6ionoru C. Baiic i b. PeliHonbac goBenu, Wo HENPOHU BifHOB-
NIIOI0TbCA N YTBOPIOKTLCA YNPOAOBXK BCbOro Xutta. Y 1965
poui [IXX. AnbTMaH B/ABKB PO3BUTOK HEMPOHIB Yy rinokamni

wypis, a 15 pokis notomy ®. HoTteb BUABMB, WO 1 MO30K CMiBOYMX NTaxiB CTBOPIOE
HOBi HepBOBI KNiTNHW. Y 1999 poui E. Toyna i Y. poc gosenn, Wo y MO3Ky BULLMX NpUMa-
TiB YTBOPIOIOTbCA HOBi HEMPOHW B KifIbKOCTI AeKiNIbKOX TUCAY Yy AeHb MPOTArOM yCbOro
XUTTA. [TONOBHEHHA HEMPOHIB Y MO3KY 3AilICHIOI0Tb HelipoHalbHi cmoebyposi Knimu-
HU. YvMm Ui KNITUHW BiAPI3HAIOTbCA Bif iHWINX HePOHiB? Ha Bally AYyMKY, 4mM € 3B'A30K
Mi>K BiGHOBTEHHAM HENPOHIB | HEPBOBOIO perynaAlien?

A= PE3YJIbTAT

==l 1-6 6anie * 1. LLlo Take HepBoBa perynauia? 2. Ha3siTb ABa OCHOBHI NpoLiecu

HepBoOBOI perynsuii. 3. Lo Take HepBoBa TKaHMHA? 4. OnVwWiTb Oy#OBY He-

poHa. 5. LLlo Take pednekc? 6. Ha3BiTb OCHOBHI YacTuHU pednekTopHOi ayru. 7-9 6a-
niB ¢ 7. flk BifOyBa€TbCA HePBOBa perynaAuia nogruHu? 8. ki ocobnmnBocTi HepBOBOT
TKaHUHK? 9. B oMy nonarae cyTHiCTb pepieKTOPHOro NPUHLMMY HEPBOBOI perynawii?
10-12 6anie * 10. Ha KOHKpeTHOMY Npuknagi pedneKkcis onuLWiTb WAAX HEPBOBMUX iM-
nynbCiB No pepneKTopHin aysi.

TopmoHu - yapieHi 2iHyi maemHu4oi i eceMo2ymHboi eHOOKpUHHOI cucmemu.
OwuTaya eHumnknonegia

§8. TYMOPAJIbHA PErynauia

OCHOBHI NOHATTA 1 Knto4oBi TepmiHn: 'YMOPAJIbHA PEIYJIALIA. TOPMO-
HW. Hempo-rymopanbHa perynsuis.
MpuraganTe! Lo Take perynauia ¢yHKuUin?

MNomipkyniTe!

3aranbHa Maca BCiX 3a503 BHYTPIWHbOI cekpeuil -
6n113bKo 100 1, ane, He3BaXKalOUM Ha ManeHbKy Macy, BOHU Ma-
I0Tb BeNMYe3He 3HayeHHA. JlloanHa MoXe XXUTWN 3 OJHIE HUP-
KO0, afie BOHa NoMpe, AKLWO BUOANUTY OOHI Nve HagHUPKOBI
3a1031. YUeHi-iCTOPMKN CTBEPAXKYIOTb, LLIO OPraHN eHAOKPUHHOT
cuctemn Ha Cxofli 3Hanu Lie AaBHO 11 WAHOBNMBO Bennyany ix
«3ano3amm foni». Ake X 3HaYeHHA ANA OpraHiaMy NoANHN Ma-
10Tb 3211031 cekpeLii?

3MICT
AKi oco6nuBocTi rymopanbHoi perynauii
$yHKUinN?

XimiuHi cnonyku, AKi 34iNCHIOTb 2yMOpasibHY pe-
2ynAyilo MOXyTb OyTM npofyktamu oOMiHY peuvyoBUH
(meTabonitamn) abo BMPOGAATMCA 3an03amMU ceKpeLli.
€ TPY TMNKM UKX 3a5103:

*  33/103U 308HIWHbOI cekpeuii (eK30KPWHHI 3ano3un) —

e 3an03u, AKi BUAINATb Yepes NPOTOKKU CBOI ce-

KpeTun Ha NOBepPXHIO Tifla abo B MOPOXKHUHM Tina Ta

/_.' v II' \ NN

. . . . F o . o | T
OpraHiB (HanpuKnag, CVHHI, NOTOBI, CanbHi, WayH- ./ [ | r >—1—8| b8
KOBI, MOMOUYHI, CNi3Hi, KNLLKOBI); h}.ﬂ,,u' 9—+ [y

+  30/103U 8HYMPIiWHbOI cekpeuil (EHOOKPUHHI 3ano-
31) — Ue 3an03u, AKi BUZINATb FOPMOHM (IHKpeTn) In. 16. EHROKPWHHa crcTema
Y BHYTpILIHE CEpeaoBMLLE N HE MaloTb BUBILHMX JIOANHN
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wnaxis. [lo wiei rpynu Hanexartb rinodis (1), enidis (2), wutonopgibHa (3), npuwmTo-
nogi6bHi (4), Bunoukosa (5), HaoHMPKOBI 3an103K (6);

+  3aJ103U 3MIWAHOI cekpeuii (ME3OKPUHHI 3a51031) — Lie 3an03u, AKi BUGINATb AK ce-
KpeTu, TaK i ropmoHu. Lie nigwnyHkoBa (7), ctaTesi 3an03u (8) A€EYHUKM Ta AEUKa.
[OpMOHY YyTBOPIOIOTb 3371031 BHYTPILLHbOI CeKpeLlii Ta eHAOKPUHHI YaCTUHM 3an03

3milaHoi cekpedii (in. 16). Came Ui 3an03u 11 3abe3neuyioTb eHOOKPUHHY perynauiio,

AKa € YaCTMHOIO ryMOpanbHOi perynauii GyHKUin opraHiamy noguHu.

Ta6nunua 9. 3ATAJIbBHA XAPAKTEPUCTUKA F'YMOPAJIbHOT PErYNALIi NIOAUHNA

| PiBeHb |

XapakTepucruka |

Monekynap- | 3gincHioeTbca HeopraHiyHumm (Hanpuknag, CO,, NO) Ta opraHiuyHUMy (Hanpwm-
HUIN Knag, ropMOHaMu, HEMPOropMoHaMm)

[opMOHM focAraoTb KNITUH-MiLLeHel | BCTynatoTb Y B3aEMOZI0 i3 cneundiuHm-
MU peuentTopamm

KniTuHHUM

TKaHUHHMI | 3251031, B AKMX CUHTE3YI0TbCA PEYOBMHU, YTBOPEHI 30/103UCMUM enimeJtiem

OpraHHui OpraHamun eHAOKPUHHOI perynaAuii € 3a5031 BHYTPIWHbOI Ta 3MillaHoi cekpeLil

Perynsauito ¢yHKLil 30iCHI0E eHOOKpUHHA cucmemd, B AKIN LeHTpanbHUMN

CuctemHun . Lo .
opraHamu € rinotanamyc  rino¢is

OpraHiamo- | [isinbHiCTb éHAOKPUHHOI CCTEMU OpraHizoBaHa 3a NprHLMNamm 83aemMooi,
BUN iEpapxiyHOCMi, 380POMHO20 38°A3KY, 830EMO38 A3KY i3 308HIWHIM cepedosuLlem.

Omxe, TYYMOPAJIbHA PETYNALIA - ye peaynauia ¢yHkuili opeaHiamy,
AKa 30ilCHIOEMbCSA Yepe3 piOUHHI cepedosullyd 3d 00NOMO20H0 Pe4YOBUH,
wo 3abesneyyroms 3d2asabHUl i mpusanul ynaug Ha KAimuHU ma Op2aHu.

AKi BnacTMBOCTi Ta 3HAa4YEeHHA FTOPMOHIB?

FTOPMOHW - ye 6ionoeivHO akmueHi pe4o8uHU, AKi NpOOyKyoMbCA 3a/103amMu
8HYyMPpIiWHbOI cekpeyil ma 30ilcHIIOMb eHOOKPUHHY pe2y/iayito. 3a XiMiuHo nNpupo-
[OI0 TOPMOHUW MOZAINATb Ha TpW Knacu: 1) cTepoigHi ropMoHn (Hanpuknag, ctaTesi
FOPMOHM); 2) NOXiAHI aMiHOKUCIOT (HamprKiag, TMPOKCKH); 3) 6inkosi (Hanpuknag,
rOPMOH POCTY). 3a XapaKTepom Aii FOPMOHM NOAINAOTb Ha TPOMHI (perynioTb Aifnb-
HiCTb €HOOKPUHHIX 3a5103) Ta edeKTOPHI (peryniooTb XKUTTEBI GyHKLUIT). [lia ropMOoHiB
BM3HAYa€ETbCA IXHIMW BAACTUBOCTAMM.

Bucoka 6ionoziyHa akmugHicme rOPMOHIB BU3HAYaETbCA IXHbOI 3[aTHICTIO B Ay»Ke
HU3bKMX KiIbKOCTAX BUKIUKATK 3MiHW Yy opraHi3mi. CBO fito Ha 0OOMiH peyoBUH rop-
MOHV BUSIBAISIIOTb Y Pi3HWI CNOCI6: MiABULLYIOTb MPOHWKHICTD MEMOPaH, PEryIOTb ak-
TUBHICTb GEPMEHTIB, Ail0Tb Ha AAPO KNITUHW Ta iH.

CneyudpiuHicme Oif nonsrae y Tomy, L0 FOPMOHY 34aTHi B3aEMOZIATA 3 NEBHUMM KJli-
TUHAMU-MiLLEHAMY 3aBASKM HAasIBHOCTI B HUX MeMOpaHHYX pelenTopiB. Hanpuknag, Tu-
PEeOTPONHMIA FOPMOH rinodiza B3aeMopi€ nuLle 3 peLienTopamm LMTOMNOAIGHOT 3a1031.

Jucmarnmticme 0ii, TO6TO Aia rOpMOHY Ha AesKil BigcTaHi Bi 3an03u, AKa Noro
yTBOPIOE. [OPMOHM NEepeHOCATbCA Bif MiCLA CUHTE3Y A0 KNITUH-MiLLeHen, Ae B3aEmogi-
l0Tb 3 NEBHUM peLienTopoM Ha MeMbpaHax KNiTUH abo NPOHUKaKTb ycepeanHy KNiTUHN.

MonapHicme 0ii nonArae B TOMy, WO rOPMOHM 3MiHIOTb AiffIbHICTb OpraHiB. Tak,
iHCYNiH CTUMYNIOE B MeYiHLi NepeTBOPEHHA MIOKO3U B MMIKOH 3HUXKYE PiBEHb LyKpY B
KPOBI, @ FMIOKaroH — CTUMYNIOE po3nag rikoreHy A0 rIoKO3N.

FOpMOHU peryniooTb 06MiH PEYOBUH Ta eHeprii (TMPOKCUH, IHCYNiH), npoLecn poc-
Ty 1 pPO3BUTKY OpraHiB (FOPMOH POCTY), CTaTeBe AO3PiBaHHA 1 PO3MHOMXeEHHA (cTaTeBi
rOPMOHMU), peakKLito opraHiamMy Ha CTpecoBi cuTyaLii (aapeHaniH).

Omixe, 8 op2aHi3mi HeMae X00HOI ¢hizionoeziyHoi pyHKUiI, Aka 6 He nepebysana
nio 8nsiuBOM 20pMOHiI8, il AKUX BU3HAYAOMb MAKi 8/1aCMUBOCMI AK 8UCOKA
6iono2iuHa akmugHicme, cneyughiyHicme 0il, ducmaHmHicme 0il, nosigpHicms Oil.

Y yomy cyTb HepBOBO-TyMOpaJibHOI perynsauii pyHKLil opraHismy moAVIHVI"

OcobnmBicTiO rymopanbHOI perynauii € KOHTPOJb o=, 1
3 60Ky rinoTtanamyca. Lla cTpyKkTypa ronoBHOro mMo3ky
€ BMIMM Bigainom perynauii BeretaTUBHUX OYHKLUIN,
NnoB’A3aHUX 3 JiANbHICTIO BCiX BHYTPILLIHIX opraHis. 36y-
[XeHHSA, WO BUHUKAE B KOPIi NiBKY/b, BMANB rinoTanamy-
ca Ha rinogis, cekpeLia HeNMPOropMoHiB, TPOMHi roOpPMOo-
HW NiATBEPOKYIOTb €4HICTb HEPBOBOIO 1 FyMOPanbHOro
MeXaHi3MiB Ta BKa3syloTb Ha iCHYBaHHA Hepeoe8o-2yMo-
pansHoi pe2ynayii pyHKyYiti opraHiamy. 3aranbHa cxema
i€l perynsauii Mae Takuin Burnag: rinotanamyc — rinodis
— 3ano3u-MilleHi — KNITMHU-MiWEHi 3 peLenTopamu.
«KoopanHauiiHMM LeHTpOM» TrymMopasbHOi perynauii
€ rinoTanamyc, AKAM aHanisye CMrHanm oTpUmaHi yepes
KPOB i YTBOPIOE 0COGNVMBI PeUOBUHY — Helipo20PMOHU.
FinoTanamiyHi ropMoHV MOXYTb CTUMYNOBaTU (n1ibepu-
Hu) abo NpurHiyyBaTn (CMamuHu) BUAINEHHA rOPMOHIB
rinodisa, a TakoXK BNIMBaTh Ha GYHKLiT HENPOHIB Y pi3-
HUX Bigdinax ronoBHOro Mo3ky. [lo HeliporopmoHiB rinoTasamyca HanexaTb Basonpe-
CVIH, OKCUTOLWH, CEPOTOHIH, PUNI3NHI-TOPMOHN Ta iH. QYHKLiAMN HENPOrOpMOHIB €:
perynsuis po6oTn HePBOBOI CMCTEMM, MIATPUMKA rOMe0oCTa3y, 3a6e3neyeHHs AisnbHO-
CTi @eHOOKPUHHWX 3an03, perynauia poboTn BHYTPILLIHIX OpraHiB. 3B’A30K MiX rinotana-
MycoM i rinodizom 3abe3nevyeTbcs JOBIMU BifpPOCTKaMM HEMPOHIB rinoTanamyca i
KPOBOHOCHMMMU CyfiIHaMU BOPITHOI cucTemu rinodisa (in. 17).

In. 17. Tinotanamo-rinoi-
3apHa cuctema: 1 - rinota-
naMyc; 2 — HeMPOCeKPETOPHI
KNiTMHK; 3 — BOpPITHa cucTe-
Ma; 4 - rinogi3

Ome, HepBOBO-rymMmopasbHa perynauia — mexaHiam pe2ynayii pyHkuil 8 opeaHiami
JII00UHU U xpebemHux meapuH, nio Yyac AKoi Hepgosi iMnynbcu U 6ion102i4HO akKmMueHi
pe4yosUHU bepymb ChiflbHY yuyacme.

DIAJNIbHICTb

CAMOCTI/HA POBOTA 3 TABJIULIEIO
MopiBHANbHA XapaKTepuCTVIKa HepBOBOI Il F'yMmopanbHOi perynawii
Y po6o4omy 30LLKTi 3aMOBHITb TabNNLIIO Ta MOACHITb BiAMIHHOCTI Mi>K HEPBOBOIO Ta
rymopasbHoto perynaui€to ¢izionoriyHnx pyHKLin.
Ta6nuusa 10. MOPIBHAJIbHA XAPAKTEPUCTUKA HEPBOBOI 1 F'YMOPAJIbHOI
PErynauli

HepBoBa perynsauis | FymopanbHa perynsuis |

| O3Hakun |

MexaHi3m Bnausy

YNHHMKKN Nnepegayi curHanis
LLinaxn nepepavi curHanis
LLiBnakictb nepepavi curHanis
XapakTep BnAnBYy

B1OJ1OTIA + KOCMETOJIOT Al FfopmoHn 1 wkipa

[opmoHN BigirpatoTb BaXKNUBY POsib y perynauii npouecis ycix cuc-
TeM 11 OpraHiB, 30Kpema LLKipu, TOMy NOpYyLIeHHA rOPMOHasibHOro bHa-
NaHCy HeramHO MO3HAYAETbCA Ha il cTaHi. Hanpuknag, gucbanaHc rop-
MOHIB LMTOMOAIOHOT 3251031 MOXKe MPU3BECTU A0 HAAMIPHOI CYXOCTi
WKipWn. A 3HKEHHA PIBHA CTaTeBMX FOPMOHIB MPUCKOPIOE CTapiHHA
wKipw. Mpn HaQAMLWKY XIHOYMX CTaTeBMX FOPMOHIB MOX/MBE MOCK-
NeHHA nirMeHTauil Wkipy. Yonosiyi ctateBi ropMOHN CTUMYIIOIOTb Ce-




KpeLulito LWKipHOro cana. Ane B KOCMEeTOJOrii 3aCTOCyBaHHA rOPMOHIB 3abopoHeHo. Yomy?
[oBegiTb, Lo HepBOBO-ryMopasibHa perynsLia € OCHOBOIO LiNiCHOCTI OpraHi3my NOANHN.

BIOJ1OTIA + JIITEPATYPA l'ymopanbHa perynsuisa i nitepatypHi d)arrrasu

Muxatino bynzakoe(1891-1940)-BceCBiTHbO BifOMUIA NPO-
3aiK i ApamaTypr, 3aKiHuMB MeanuHUn GpakynsteT KNMiBCbKOro yHi-
BepcuTeTy.OgmH3HamBigomiwmxTBopiB M.bynrakosa—caTupuy-
Ha noBicTb «Cobaue cepLe». 3a CIXKETOM Liboro TBopy npodecop
MpeobpaxeHcbkuin nepecagrkye ncy LLapiky cim'aHWKM 1 rino-
i3. EKcneprMeHT yaaBca — nec He TviHe, a, HaBnaku, MoCTynoBo
NepeTBOPIETLCA Ha NtoAnHY. [loBeaiTb abo cnpocTyiiTe ycnilu-
HUI pe3ynbTaT Takoi onepadil.

A8 PE3YJIbTAT

=2l 1-6 6anis ¢ 1. LLlo Take rymoparnbHa perynauia? 2. Ha3sitb Tpu rpynu 3anos

ceKkpeLii, WO 3AiNCHIOTb r'yMopanbHy perynauito. 3. Ha3BiTb eHOOKPUHHI 3a-

nosu noguHu. 4. Lo take ropmoHn? 5. HaBediTe Npuknagm ropmoHis. 6. LLlo Take Hep-

BOBO-TymMoOparbHa perynauia? 7-9 6anie ¢ 7. flki ocobnusocTi rymopasnbHoi perynauii

dyHKUin? 8. AKi BNacTMBOCTi ropMoHiB? 9. Y YoMy CyTb HEPBOBO-TyMOpPanbHOI peryns-

uii pyHKUin? 10-12 6anis ¢ 10. loBefiTb TBEPAXKEHHSA NPO Te, L0 HEPBOBO-TYMOpPaJib-
Ha perynauia € OCHOBOIO LiNiCHOCTI OpraHi3my niogunHN.

In. 18. Kagp 3 dinbmy
«Cobaue cepue»

ImyHimem - ye dueHuli ceim! CnpaexHiti Bcecaim 8 mexax Hawio2o opaaHiamy!
[. Oesic. HeMOBipHUI iMyHITeT.

§9. IMYHHA PErynaugia

OCHOBHi MOHATTA N KnoyvoBi TepmiHnm: IMYHHA PEMYJALUIA. AnTuTina.
Nimbountn.
Mpuragaite! Lo Take perynauia yHkUin?

MomipkyniTe!
Bigomuin ykpaiHcbknii HaykoBelb I. I. MeununkoB (1845-
1916) y cBoiin aBTobiorpadii nncas: «O0HO20 pasy... KOAU A 3aUWU8-
€A cam HAo ceoiM MIKPOCKONOM, cnocmepieaioyu 3a XUmmsm pyxu-
8UX KAIMUH y npo30poi TUYUHKU MOPCLKOI 3ipKU, MeHi 8idpasy cAliHy8
Hosuli 3002a0. MeHi cnasiio Ha OyMKY, W0 Ui KJIiMUHU 8 op2aHi3mi ma-
oMb Npomuoismu WKIiOAUBUM yniueam. .. A ckasas cobi, ujo Koau Moe
npunyueHHs cnpaseosiuee, mo CKasaka, 8CMassieHa 8 Misio MOPCbKOI 3ipKu, AKA He MAE Hi
CYOUHHOI, Hi HepB0BOI cucMeMU, Mae 3a Kopomkuti 4ac 6ymu omoyeHa pyxauguMu Kaimu-
HAMU, Wo CKyn4ytomusCa HaBKOJO Hel. . .». AKY GYHKLUto BU-
KOHYIOTb Lji KNITUHW B OpraHi3mi?

3MICT

Aki oco6nmnBoCTi iMyHHOI perynauii?

B opraHi3mi nogunHu, AK i iHWKX KMBUX iCTOT,
Jil0Tb 3aXMCHI MexXaHi3Mu, AKi 3axuLwaloTb Bif BipyCiB,
XBOPOOOTBOPHUX 6aKTepiil, napasuTUYHUX rpubis i
TBapWH, TOKCMHIB 1 KaHLEPOreHiB, 3BiNbHATL Big ne-
pepoaXXeHux BracHUX KNIiTUH. MNpoaBnAeTbcA iMyHHa
BIANOBIAb y NIOAVHW | NP NepecaKyBaHHI YyXopid-
HUX KNITUH, TKAHWH, OpraHiB Nifg Yac TpaHcnnaHTau,il.

Y 3piicHeHHi iMyHHOI perynauii 6epyTb yyacTb 11 iHWIi cuctemn opraHiB. Hanpu-
Knag, WKipa, AnxanbHa cMctema, TpaBHa CMCTeMa, eHAOKPMHHA CUCTEMA, CMCTEMA Kpo-
Bi. [lpoTe ronoBHY posb 3[iNCHIOE IMyHHa cucTeMa.

Ta6nuusa 11. 3ATAJIbHA XAPAKTEPUCTUKA IMYHHOI PEFYNALIT NIOANHU

| PiBeHb | XapaKrepucrumka |
.| Perynauin 3aiNcHIOETbCA 3@ yyacTio 3aXMCHUX BINKiB, AKUMU € aHTUTINa,
Monekynapuun | . L .
Ni30UUM, LNTOKIHWY, iHTepdepoHU Ta iH.
KTk VA OCHOBHVMM efleMeHTaMU perynAuii € NeBHi rpynu NenKkouuTis, cepes AKNX
darountu, T-nimbounTn 11 B-nimboumnTn.
3axucT, TpaHCNOPT PEYOBMH MO BCbOMY OpraHi3Mi Tolo 3abe3neuye cno-
TKaHWHHUI NyYyHa peTUKynApHa TKaHWHa 3 ii 34aTHICTIO 4O pereHepallii Ta HaABHNMU
CTOBOYPOBVIMU KNiTUHAMV
B iMyHHi1 perynauii 6epyTb yuacTb opraHm, WO 34iicHIoTb crneundiyHi
OpraHHumn iMyHHI peakuii (TMyc, MUrganunkm) Ta opraHu ¢isionoriyHnx cuctem ans
HecneyundivyHOro 3axmncTy (LWKipa, POToBa NOPOXKHMHA, NereHi, neviHka)
. IMyHHY perynauito 30iNcHI0E iMyHHa cncTema 3 ii LeHTpanbHUM | nepude-
CucTemmmin yHHy perynauito 3a y LeHTp pud
PVYHMM Bigginamu
. . | ImyHHa perynauia 3giNcHIOETbCA Yepes piaMHN BHYTPIWHbOrO CepefoBULLA
OpraHi3mosui Y P y HIA 34 Pes piA TP . PeA .
Y B3aEMO3B'A3KY 3 HEPBOBOIO Ta F'YMOPabHOK perynsaui€io

Omxe, IMYHHA PEIYNAUIA — ye pezynayia 3a 0onomMo2o0 XiMidHUX pe4yosuH U
KJIMUH, Wo NOWUpPIMbCA 8 0Op2aHiami piouHamu 8HympiwHb020 cepedosuwya 0s1s
3a6e3neyeHHs 3aXUCHO20 8NJ1UBY Bi0 YyXOPIOHUX d2eHMis.

Y yomy nonsAra€ B3a€EMO3B’A30K iMyHHOI perynsuii 3 HepBoBOIO 1 FyMo-
panbHol0?
KopneH 3 MmexaHi3miB perynauii GyHKLUi opraHiamy He MOXKHa PO3risaAaT BigMexo-

BaHO Bif iHLWMX, OCKiNbKWU YCi BOHW MpPaLooTb B TiCHiM B3aemogii. PesynbtaTtom Takoi

cnisnpaui € NiATPUMKa CTanoCTi BHYTPILWHbOIO cepefoBULLa OpraHi3My Ta NpUCToco-
BaHICTb 1O YMOB 30BHiLLHbOIO CepefoBMLLa.

IMyHHa Ta HepBOBa perynAuia MalTb pAfd NOAIGHNX 03HaK, O € OCHOBOM IXHbOT
B3aemogii. Lle: 1) 3gaTHiCTb cnpuiiMaTii CUrHaNWM i3 30BHILIHBbOMO Ta BHYTPILLIHbOrO Ce-
penoBuLLa (HePBOBa PErynALia BUKOPUCTOBYE CEHCOPHI CUMHaNW, iMyHHa — Uy>KopigHi
BMJIVIBU QHTUIEHIB); 2) 3JaTHICTb cnpuinMaTy iHdopMaLito, 06pobnaTh ii Ta popmyBaTL
neBHy BiANOBiAb (iMyHHa BigNoBiAb y BUrMALi cneymdiuyHoro un HecneuudiyHoro imy-
HiTeTy, peakuiaMn HepBOBOI cncTemn € pednekcn); 3) 3paTHICTb 36epiratv oTprMaHy
iHbopMmauito 3aBAAKN NeBHUM MexaHi3MaM nam’aTi (iMyHonoriyHa nam'aTb [O3BONAE
T-nimbouutam i B-nimbounutam 3anam’aToByBaT! aHTUTEHU, a HEMPOHasibHa NMam’'aTb
36epira€e cnigy BMAMBIB 30BHILLHIX YMHHMKIB); 4) 34aTHICTb BUAINATA XiMiUHI curHanu,
Lo PerynioTb AiANbHICTb KNITUH Ta B3aEMOZIIOTb Ha PiBHI MPKKNITUHHNX KOHTAKTIB.

OKpim TOro, opraHu iMyHHOI CUCTEMY MaloTb PO3BUHYTY iHHEpPBaLlilo | KPOBOMOCTa-
YaHHA, L0 3yMOBJIOE MOXKJ/IMBICTb LUBMAKONO BMMBY Pi3HMX 6I0NOrYHO akKTUBHUX pe-
YOBWH (HEMPOropMOHiB, TOPMOHIB) 3 60Ky HEPBOBOI Ta EHAOKPUHHOI CUCTEM.

Omixe, 0CHOBOIO Yifli CHOCMI Op2aHi3mMy € 83aeMo0is Hep8oBOI, 2yMopabHOI ma
iMyHHOI pezynayii.

D OIAJIbHICTb
CAMOCTIAHA POBOTA 3 TABJIMLIEIO MopiBHANbHA XapaKTepucTmKa
HEepBOBOI Ta iMYHHOI perynauii
Y po6oyomy 30LKTi 3aMOBHITb TabnMLO Ta MOACHITb BiAMIHHOCTI MiX HEPBOBOIO Ta
iMyHHOtO perynaui€to disionoriuHmx GyHKLiN.




Ta6nuua 12. NOPIBHANIbHA XAPAKTEPUCTUKA HEPBOBOI
TA IMYHHOI PEFYAALY

HepBoBa perynauis |

O3Hakun | IMyHHa perynsauia
MexaHi3m Bnansy

YNHHWMKKN nepefayi curHanis
LLnaxn nepepavi curHanis
LLIBnakicte nepepavi cnurHanis

XapakTep BnauBy

B10J10TIA + HAYKA Hosi BigaKpuTTa B MeaNLHI

Y 2018 poui gocnigHuKn 3 [HCTUTYTY MegnyYHUX JOCNiaKeHb
lapBaH (ABcTpanisi) BUABUIU B OpraHiaMi NIOANHN «MiKPOOPTraH», {
WO MICTUTb Pi3Hi iIMyHHI KniTnHW. Cepen HUX Bennka KifbKicTb N
B-KniTuH, WO «nam’ATaloTb» yci nonepenHi iHbeKuii 1 BakumHauil
Ta MOXYTb LUBUAKO MepeTBOploBaTUCA B KAITUHW-MNA3MOLUTK,
AKi MpoAyKyloTb cneuundiyHi aHTuTINa. el opraH imyHHOI pery-
nAuiil HasBanu «cybkancynApHUM nponidepaTVBHUM LEHTPOMY,
TOMY L0 BiH PO3TalIOBaHWI Ha 30BHILLHbOMY 6oL NiMbaTUUHKX BY3iB Mif NaxBamu.
Woro Baanocs BUABUTM 3a AOMOMOTOI eNeKTPOHHOI ToMorpadii Ta «3D-Mikpockonii,
Yy AKi 3acTocyBanu ABOGOTOHHNI Na3epPHNIA MIKPOCKOM AJ1A CTBOPEHHA TPUBUMIPHOTO
306paxeHHs. OUiHITb 3HaYEHHS LIbOrO HAYKOBOTO BiAKPUTTA AN MeAULVHMN.

A8 PE3YJIbTAT

==l 1-6 6anis * 1. LLlo Take iMmyHHa perynauia? 2. HaBegitb npyknagm peyoBuH,
O 34INCHIOITb iIMyHHY perynauito. 3. Ha3BiTb OCHOBHI TUNW KAITUHW, WO 3a-
6e3neuyloTb iIMyHHY perynsuito. 4. [1o AKOro TUMy TKaHUH HaNIeXNUTb PETUKYNIsAPHa TKa-
HuHa? 5. HasediTb npuknag opraHiB iMyHHOT cuctemu. 6. Ha3BiTb OCHOBHI WnAxy ne-

pepayi curHanis iMyHHoi perynauii. 7-9 6anis ¢ 7. filki ocobnusocTi iMyHHOT perynauii

byHKUiA? 8. AKe 3HaUeHHA IMyHHOT perynauii? 9. Y yomy nonara€e B3aEMO3B'A30K iMyH-
HOI perynsuii 3 HepBoBOIO 11 ryMmopasnbHot? 10-12 6anis ¢ 10. MoAcHiITL NoAibHICTb Ta
BiZAMIHHOCTi Mi> HEPBOBOIO Ta iIMyHHOIO perynsLieto dizionoriyHnx GyHKL .

Tema 2

OMNMOPA TA PYX

HatinepcnekmugHiwum 8 egosoyii onopu sussuecs eHoockesem.
«OCHOBY cMcTEMHOT Gionorii»

§ 10. 3HAYEHHA ONOPHO-PYXOBOI CUCTEMU, BYAOBA TA
OYHKLIT

OCHOBHi NOHATTA 1 KNovoBi TepmiHn: OMNMOPA JIOAVNHU. ONMOPHO-PYXO-

BA CUCTEMA. XpAaw.

MNpurapanTte! Lo Take ckeneT xpebeTHNX TBAPUH?

MomipkynTe!
Onopa, pyx Ta dopma Tina NoB'A3aHi i3 CNOCO6OM XNUTTA

OpraHi3miB. Y BOAHUX TBaPWH, AKi BeAyTb MPUKPINAeHn Y masno-
PYXNMBUIA CNOCIO XNUTTA CKeneT TBepAMiA 30BHILLHI (eK30cKeneT). {

Manopyxnunsi TBapuHK, AKi XNBYTb Y I'PYHTI, BOLi UM B XKMNBUX Op-
raHiamax MaloTb PiAKUN BHYTPILLHIN ckeneT (rigpockeneT). Ay TBa- :ﬂ
PVH i NIOAVHY, 30aTHWX A0 WBWUAKOTO PyXy, — TBEPAUN BHYTPILIHIA |
eHpocKeneT i3 «<HabopoM BarkeniBy. fIKi nepeBaru Takoro ckeneta? ,"’“ s

'
3MICT

Aki oco6nuBocCTi onopu y nioguHn?

Y TBapuH 1 NIOAUHW, AKI MaloTb eHJoCKereT, Y npoueci eBontoLii GyHKLUiA onopu
Jye TicHO noefHanacsa 3 GyHKLIE pyxy, TOMY pO3MexyBaTy IXHI0O pO6OTY HEMOXIN-
Bo. Onopa BM3Hauvae bopmy Tina, Aka B yMoBaXx [ii 3eMHOro TAXKIHHA 3yMOBJIOE Nnepe-
MiLLleHHA Noro B NpocTopi. TBepAicTb Ta MiLHICTb OMOPHUX eneMeHTIB 3abe3neuyoTb
3aXMCT rosIOBHOIO MO3KY, JlereHb, Cepus Ta iHLINX OpraHiB.

Ta6nuua 13. 3ATAJIbHA XAPAKTEPUCTUKA OMNMOPU Y IIOANHNA
PiBeHb opraHisauii

CyTHicTb npoueciB

Onopa BM3HAYAETbCA HAABHICTIO HEOPraHiyHMX (BoAa, Kanbuil Kapbo-

MonekynapHuin L . .
HaT, KanbLiin docdart) Ta opraHiuHKX (KonareH, oceiH) peyoBuH
K THH i Y peanizauii onopu 6epyTb yyacTb XMBi KNITUHN XPALLOBOI (XOHOpoyu-
mu), KiCTKOBOI (ocmeoyumu) TKaHWUH
. QyHKLil0 onopy 3[iNCHIOITb CMOAYYHI OMOPHI TKaHWHW (XxpAwosa Ta
TKaHUHHWI yHKU pu 3A Y P (paw

Kicmkosa)

OCHOBHVMIW OpraHamun OMopwW € XpAwi Ta Kicmku

XpsALwi, KicTKu, 38'A3KM GopMYI0Tb KicmKkosuli eH0ocKesiem y CKnagi onop-
HO-pyXx080i cucmemu

OcobnusocTi onopu AK GyHKLT OpraHi3my JIIOAVHU NOB'A3aHi 3 NPAMOXO-
LiHHAM, CYCMiNIbHAM CNOCO6OM XUTTSA 11 MpaLeto

PiBeHb opraHiB

CncteMHuin

OpraHi3moBui




Onopa noanHK AK KUTTEBa PYHKLiA, LLO BM3HAYaE pyXu, GopmMy Ta 3aX1CT, Ma€ CBOI
0co6mMBOCTI. Tak, HYXHbOLLENEMHY KiCTKY BMPI3HAE HAaABHICTb NiAOOpPIAHOro BUCTYNY,
Lo NoB’A3aHo 3 il yyacTio B mpoueci MoBneHHA. XpebeT Ma€ 4 BUMMHU, WO € NPUCTOCY-
BaHHAM [0 NPAMOXOAIHHA. A BePXHi KiHLiBKM CTanu opraHamm npati, Lo NnpucTocoBaHi
[0 3AiCHEHHA BENUKOT KiNbKOCTi pyXiB Ta CMNOBMX HaBaHTaXKeHb.

Omxe, ONMOPA JIIOAUHWU - xummesga ¢pyHKyis, Aka 3abe3nedye 36epexeHHA (hopmu
mina, 30ilicHeHHsA 308HiWHIX U 8HYMPIWHIX pyxie, 3axucm 8axusux op2aHie ma gio-
PIi3HAEMbCA 0CO6UBOCMAMU, 3yMOBIEHUMU NPAMOXOO0IHHAM, MOBJIEHHAM i npayero.

flka 6yaoBa i pyHKLii onopHO-pyXOBOI cuCTEeMU NIOZNHN?

OpraHamy ONMOPHO-PYXOBOI CUCTEMM € MILHI KICTKW, MPY>KHI XPALLi 1 CKOPOTAUBI
M’'A3K. AnapaT onopwu 1 pyxy NPUNHATO JiNNTX Ha NaCUBHY (CKeneT) Ta akTUBHY (M'A3M)
yactuHum (in. 19).

OnopHo-pyxoBa cucTeMa 3[iMCHIOE B opra-
Hi3Mmi niogMHM Taki GyHKLT: onopy (qonomarae Tiny
36epiratv neBHy dopmy i NPOTUAIE CUNi TAXKIHHSA,
ANnA nepemileHHA y NpocTopi), 3axucm (KiCTKn 1
M'A3M 3aXMLLaloTb BHYTPILWHI opraHu), pyx (KicT-
KM AIK «Ba)eni» AN1A nepemileHHA Tina Ta 1Moro
YaCcTWH, M'A3N BHYTPILLHIX OpraHiB 34iNCHIONTb
nepeMilleHHA KpoBi, i, ceui), kposomeopeHHsA
(4epBOHUIN KICTKOBUIN MO30K MPOAYKYE KMITUHM
KpOBi), 0enoHYy8aHHA pe4yosuH (MiHepanbHi coni
33 HeobOXiAHOCTI HaaxoAATb 3 KiCTOK, M'A3M 3a-
nacatTb rnikoreH). Cnig nam’aTat 1 Npo Te, WO
XPALLi ropTaHi, rofIocoBi 3B'A3KM N M'A3N A3MKa,
nin’A3nkoBa N HWKHbOLLENEeNHa KicTka BM3Hava-
I0Tb LLe OfHY fyXe BaXNUBY NOACbKY QYyHKLiO —
Mo8JIeHHesY.

In. 19. CkeneTHa i M'A30Ba cucTeMun
NOAVHN

Ta6nnua 14. ONOPHO-PYXOBA CUCTEMA JIIOANHN

CKenetHa cucrema M’a3oBa cucrema
(nacvBHa YacTuHa, y gopocsioro — 206, y ANTUHU (akTuBHa YacTUHa, NoHag 600 m's3iB,
noHag, 300 Kictok; 6nm3bko 10 % Big macu Tina) 6n13bko 40 % Big Macu Tina)

1. M’'a3u ronosu:

a) MiMiuHi M'A3K; 6) >KyBasnbHi M'A3N

2. M'azu Tyny6a: a) M's3u rpyaen;

a) xpebeT; 6) rpyaHa KniTka 6) M'A31 CNNHK; B) M'A31 »KMBOTA

3. Ckener KiHUiBOK: 3. M’A3u KiHUiBOK: @) M'A31 NOACY BEPXHIX
a) NeyoBUit NOAC; 6) CKeneT BiNbHOT BEPXHbOI | KIHLIBOK; 6) M'A31 BifIbHOI BEPXHbOT
KiHLiBKW; B) Ta30BUI NOAC; ) CKENET BiNIbHOT KiHLiBKY; B) M'AI31 MOACY HUXKHIX KiHLiBOK;
HPKHbOI KiHLIiIBKM r) M'A31 BiNTbHOT HUXKHbOT KiHLiBKM

1. Ckenet ronosu:
a) MO3KOBWMIA Bigain; 6) nuueBui Bigain
2. Ckenert Tynyba:

Omie, ONOPHO-PYXOBA CUCTEMA - cykynHicme opzaHis, nobyoosaHux
i3 cnoslyyHux i M’A308Ux MKAHUH 071 3a6e3neyeHHs onopu, pyxy, 3axucmy,
KPOB0OMBOPEHHS, 0eNOHYBAHHA MA MOBJIeHHS.

AKi 0co6NMBOCTI KiCTKOBOI Il XPALLOBOT TKAHNH?

Ckenet NoANHY CKNAafJa€EeTbCA 3 XPALLOBOI 1 KiCTKOBOT TKaHWH (in. 20).

XpAwoBa TKaHWHa — CNOJTyYHA ONOPHA MKAHUHA, WO CKIIa0aeEMbCA 3 KJTIMUH-XOH-
36 Opoyumis i MiXKIimuHHOT pedosUHU ma ymeoproe xpsaui. Cepen ConyK MiKKiTUHHOT

PEYOBUHN Uil TKAHWUHW MNepeBa)<aloTb GInNKn —
KonareH i enacTuH, Wo BM3HAYalTb FHYYKICTb 1
€nacTUYHICTb 6araTboXx XpALLiB.

[0NOBHOI 0COGMMBICTIO XPALLIB € BiACYTHICTb
KPOBOHOCHUX CYAUH. KUBNEHHA 3[INCHIOETbCA
LUNAXOM Ouby3ii i3 CNONYYHOTKAHVMHHOIO Wapy —
oxpAacms, Wo BKpMBAE XpALi. Po3pisHaloTb 2ia-
niHosuU (BKPWBAE CyrnoboBi MOBEPXHi KiCTOK,
yTBOpIOE pebepHi xpAaLLi), enacmuynuli (y cknagi - 20- AinAxka cyrno6a i3 xpAwosoio
BYLUHUX PAKOBWH, XPALiB ropTaHi) Ta 80/10KHU- (1) 7 kicTkoBolo (2) TKaHMHaMMN
cmud (B MiXKxpebLeBnx AncKax) xpauwi.

KicTkoBa TKaHWHa — CnoJslyyHd ONOPHA MKAHUHA, WO CK1a0aeMbCA 3 KAimuH-
ocmeoyumie i MiXXKRiMUHHOI pe4o8UHU ma opMye Kicmku ckesemy. Y MiKKNITUHHIN
PEYOBUHI L€l TKAHUHY NepeBakaloTb HEOPraHiYHi CnonyKku (Mprban3Ho /5 Bif 3arab-
Hoi macw). Lle Boga i coni, nepeBakHo, pochaTy 11 KapboHaT KanbLito, a TakoX cro-
nykun ®nyopy, MarHito, HaTpito, Lo HafaloTb TKaHUHI TBEPAOCTI I LWinbHOCTi. OpraHiyHi
pevYoBUHN NpefCTaBIeHO NepeBaxHo HiNnkom oceiHoM,
AKNIN YTBOPIOE BOMOKHA 11 3abe3neyye rHy4KicTb Ta
NPYXHICTb KiCTOK. Ha BiAMiHY Bif XpALLOBOI Y KiCTKOBI
TKaHWHi € KPOBOHOCHI CyAMNHY A 3abe3neyeHHsA X1B-
NEeHHA KNITWH | pOCTY KicTok. OcTeounTn maioTb Bifpo-
CTKW, 3@ AOMOMOTOI AKNX 3'€JHYIOTbCA Mi>K coboto Ana
6inbLWOI MiLLHOCTI TKAHUHW.

Y KiCTKax BMOKpPEeMAIOTb ABa BUAN KiCTKOBOI pe-
YOBMHUN — KOMMAKTHY 1 ryb6yacty. CTpyKTypHOI Ofu-
HMLEI0 KOMMAKTHOI KiCTKOBOI PEYOBMHW € OCMEOH,
WO cKnagaerbca i3 5-20 uMAIHAPUYHUX MNNACTMHOK,
BCTaBNIeHNX ofjHa B ofHy (in. 21). Y ueHTpi KoxkHOro oc-
TEOHY NPOXOAUTb LeHTPaNbHUIN KaHal 3 KPOBOHOCHM-
MU cygmHamun [y6uyacma pedo8uHA MA€E TOHKI KiCTKOBI
NNacTUHKK 1 nepeknaguHu (Tpabekynu), AKi nepexpe-
LYIOTbCA 3 YTBOPEHHAM KOMIpPOK. Take po3TallyBaHHA
NnacTMHOK 3abe3neuye PiBHOMIPHUIA PO3MOAIN TUCKY
Ha KiCTKY i 3yMOBIOE 3HAYHY 1l MiLHICTb 3@ HEBENUKOT
Macu KiCTKOBOI TKaHVHN.

In. 21. byposa ocTteoHa:
1 — UeHTpanbHWI KaHarn;
2 — NNACTUHKY;

3 - ocTeouunTn

Omxe, ocobusocmi xpAuj0807 U KiCmKo8oi MKAHUH 8U3HAYAIOMbCA IXHbOK 6Y0080t0
ma xiMmidyHUM CKaoom.
D BIANIbHICTb
JlaGopaTopHe gocnigKeHHA
MIKPOCKOMIYHA BYAOBA KICTKOBOI | XPALLOBOI TKAHUH

MeTa po60Tui: PO3BUBATY YMiHHA CNOCTEPIraT, BUAINATY iCTOTHI O3HaKM, ONUCY-
BaTV 6yA0OBY Y B3AaEMO3B'A3KY 3 BIACTVBOCTAMMU, BUKOHYBATU MAJTIOHKN.

O6nagHaHHA Ta MaTepianu: MiKponpenapaTtu, MiKpocKonu, incTpauii.

Xip po6otm:

1. Po3rnsHbTe MiKponpenapaT rianiHOBOro xpsula. 3BepPHiTb yBary Ha ocobanBoOCTi

XOHAPOLMTIB Ta MiXXKNITUHHOI PEYOBUHN.

2. 3amantoiite MiKpobygoBY rianiHOBOro XpsALLa i NignULWiTb CTPYKTYPHI KOMMNOHEHTN:
XOHOpOYUMU, MiXXK/TIMUHHA pe4o8UHA, OXPACMA 3 KDOBOHOCHUMU CyOUHAMU.
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3. Po3rnAaHbTe MikponpenapaTt KOMMAKTHOI KiCT-
KOBOI TKaHWMHW. 3BEPHITb YBary Ha 0co6/1MBoC-
Ti 6ynoBu.

4. 3amanionte MiKpoOy#oBYy KiCTKOBOI TKaHWHM
Ta NigNULWITb CTPYKTYPHI KOMMOHEHTW: ocme-
OH, KaHAJ1 0CMeOHyY, ocmeoyum, 8idpocmKu oc-
meoyumis, Mi>XKJimuHHA pe408UHd.

5. Migcymok poboTu.

bloJioria + MUCTELITBO Bsaemo3B'si3ok onopu 3 MOBOIO mon,mm

Maypiy Kopxenic Ewep (1898-1972) — HigepnaHacbKum =
XYRBOXHUK-Tpadik. K NokasaHO Ha Oro KapTuHi «Pyku, wwo
MantoloTb» (1948), NPUHLMN CUMETPIT 3aCTOCOBaHUN i O PyK
NIOAVHW: MpaBa pyKa, AKa y AaHOI NIOANHN € AOMIHYIOUOIO,
306parkeHa 3Bepxy B poboyoMy NopuBsi, a fiBa, Ta, WO 3HK3Y,
AKOCb HE3pYYHO TPUMAE oniselb. Y HayLi iCHY€e TBepAKeHHA
npo Te, WO NPaBopPYKICTb NOAMHM cnpuAia noAasi mosw. [lose-
AiTb B3aEMO3B'A30K ONOPY 3 MOBOIO JTIIOANHN.

A8 PE3YJIbTAT

=22l 1-6 6anie ¢ 1. Lo Take onopa noanHu? 2. Ha3BiTb YMHHWKK BiAMIHHOCTe

onopwu noguHu. 3. Lo Take onopHo-pyxoBa cnctema noguHn? 4. Hassitb ABi

YaCTVMHM OMOPHO-PYXOBOI cuctemn nogmHu. 5. Lo Take xpAw? 6. Lo Take KicTKoBa

TKaHuHa? 7-9 6anis ¢ 7. Aki ocobnmsocTi onopu y noguHn? 8. fAka byaosa i GyHKLUiT

OMOPHO-PYXOBOI CMCTEMM NIOANHN? 9. AKi 0COBNUBOCTI KiCTKOBOI 1 XPALOBOT TKAHNH?

10-12 6aniB ¢ 10.Y YoMy BMABNAETbCA B3aEMO3B'A30K XPALLOBOI 11 KICTKOBOT TKaHVIH 3
IXHIMU BRacTUBOCTAMM Ta QyHKUIAMN?

Kicmku noduHu enawimoesaHi makum YUHOM, W0 NpuU HaliMeHwil 1e2kocmi 80HU
marome Halbinewy miyHicme.
M. ®. Nlecrapt

§11. KICTKA. 3’€AHAHHA KICTOK
OCHOBHi NOHATTA 11 KntouoBi TepmiHn: KICTKA. 3’eaHaHHA KicTOK.
MpuraganTe! Lo Take opran?

3HamomTechb!

Mupozoe Mukona leaHosuy (1810-1881) — BupaTHWI BIT-
UM3HAHWI NiKap i HayKoBeLb, Neaaror i CycninbHUA Aiad, O4uWH i3 3a-
CHOBHUKIB XipypriyHOi aHaTOMil i BiNCbKOBO-NOMIbOBOI Xipyprii. Y HbO-
ro € Takuii BMpa3s: «308HilWHIl 8u2/180 Kicmku € 30ilicHeHHoto ioe€to iT
npusHadyeHHa». CNpobynTe NOACHUTU, AK NO3HAYAETLCA NPU3HAYEH-
HA KiCTKM Ha iT 6yaoBi.

3MICT

AK GyHKLUIT KicTKM no3HavaloTbcA Ha i 6ygoBi?
KICTKA - opaaH, 6yoosa U enacmusocmi Ak020 npusHadeHi 01 30ilicHeHHA oc-
HOBHUX (hyHKYili ckennemHoi cucmemu. KiCTKM € XMBUMUW YTBOPaMU 3 TaKMMIK O3HaKaMu
YKMBOTO SIK 0OMiH PeUYOBMH, *KMBJIEHHS, PiCT, NOAPA3NMBICTb, pereHepadia Ta iH. | nuwe

3aBAAKM LbOMY CKeneT NIOANHN B NPOLeCi >KUTTA PO3BUBAETHLCA N 3MIHIOETbCA BiNo-
BifJHO A0 3MiH CepefoBULLIa.

KicTku 3gaTHi 1o 0OMiHY peuyoBUH i TOMY BCA iXHA
TOBLLA NPOHM3aHa CUCTEMOIO KaHanbLiB, WO BiAKPU-
BalOTbCA Ha MOBEPXHi KiCTKM y BUNAAQI OTBOpIB. Ye-
pe3 HUX JO KiCTKM NigXoaATb i BigXOA4ATb KPOBOHOCHI
CYAVHV 1 HepBW, AKi 3a6e3neuytoTb XMBMIeHHSA, BUaa-
NeHHA NPOoAyKTiB 0OMiHY, CNIPUNHATTA BN/MBIB TOLLO.

KicTKn MOXyTb NOCTINHO BNPOAOBX BCbOro XUTTA
OHOBIOBATUCA. IXHA pereHepaLlia 3AIICHIETbCA Wns-
XOM 3HULLEHHA CTapyX KNITUH | yTBOPEHHA HOBKIX.

KicTKkn 38aTHi O POCTY B [OBXMHY Ta TOBLUMHY.
Pict y noBxnHy 3abe3neuyeTbca XpALIOBOK TKaHU-
HOIO NIACMUHKKU pOCMY, y TOBLUMHY —~ MOJINOM KAITUH | ) BHyTpilukA GyfioBa KicTku:
okicma. PicT KiCTOK 3aBepluy€eTbcs B 20-24 poku, pe- ¢ _ OKICTS; 2 — KOMMaKTHa peuo-
TYMIOETbCA TOPMOHOM POCTY | 3aNeXUTb Bify OOMIHY  gy4a 3 octeonamm; 3 — ry6uacta
Kanbuito n ®ocdopy Ta BitamiHy D.

AK He AMBHO, ane 1 KicTKaM BfacTMBa 30aTHICTb
NPUCTOCOBYBATNCA A0 BNAUBIB cepefoBuLa. AKLLO Nig
yac pyxiB Ha M'A3K, LLO NPUKPINNEHi [0 KiCTOK, BMIMBA€E HaBaHTaXKeHHS, TO 30iNbLUyETbCA
rop6KyBaTiCTb KiCTKW Y Uil AinAHL, BHYTPILIHE pPO3TallyBaHHSA KiCTKOBYX MNACTUHOK.

BynoBy KicTKU po3rnAHeMo Ha NpuKagi [OBroi Tpy6UacToi KiCTKK, CTPYKTYpa AKOI
3abe3neuye ii MiLHICTb Ta nerkicTb (in. 22, 23). KicTka Ma€ BUAOBXeHY cepefiHIo YacTu-
HY — MIifIo KicmKu i NOTOBLUEHI KiHLi — 20/108KU. [ONOBKW KiCTKN YTBOPEHi 2yb4yacmoio
peyoB8UHOI0 3 MNACTUHKAMM, MiX AKAMN PO3TalLOBaHUI Yep8oHUU KICMKOB8UU MO3OK, LLIO
BMKOHY€E KPOBOTBOPHY GyHKLit0. MiXX rofoBKOI0 i TINOM KiCTKM € niacmuHka pocmy 3
XpAUw,08010 MKAaHUHot. CTIHKM KiCTK1 NobynoBaHi
3 KOMNAKMHOI pe4o8UHU, OCHOBHOK OANHULUEK 1727
AKOI € 0CMeOoHU. YcepeauHi € KiCmKo8d NOPOXHUHA,
AKa B JOPOCIMX 3anNOBHEHa X08MUM KiCMKOBUM
MO3KOM. YTBOPEHMUI Liel MO30OK NepeBa)HO K-
POBOIO TKAHUHOIO, Y HbOMY MPOXOAATb KPOBOHOCHI
CYOUHU, i BiH 34iAICHIOE JOMOMIXHY POJib Y KPOBO-

peyoBuHa; 4 — apTepil; 5 — BeHY;
6 — XKOBTUI KICTKOBUI MO30K

w
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In. 23. YacTuHM OOBroI KiCTKU:
TBOPEHHI. MoBepxHA Tina KiCTKN BKpUTa okicmam, 1 — FroONoBKa KiCTK; 2 — NAacTMHKa
BHYTPILWHIN Wap AKOro M 34INCHIOE PICT KICTKK pocTy; 3 — TiNo KicTKu

Y TOBLUVHY.

Omixe, KiCmMKa € Xugoto cucmemoto i3 6y008010 ma 81acmugocmamu,
wo 3abe3zneyyroms BUKOHAHHA MAkKux (yHKUil, AK onopa, 3axucm, pyxu,
Kpo80MBOpeHHs, 0eNOHy8AaHHA Pe4O8UH.

Yum i yomy KicTKK noaviHY BiApi3HAIOTbCA MixK co6010?

KicTkn ckeneTa niofuHN pisHATbCA Mixk coboto 3a dopmoto, po3mipamu, 6y[oBoio,
XiMiYHUM CKNagom Touo. HaBiTb OfHi 1 Ti cami KiCTKM B cKkeneTax pi3HMX niogen mo-
XKyTb Pi3HUTMCA (HanpuKnag, Ta3oBi KiCTKM YONOBIKa 1 XKIHKW Pi3HOro po3mipy). 3mi-
HIOITbCA KICTKM i 3 BIKOM ntoanHW. Y mMonofomy Bili KiCTKM MICTATb 3Ha4YHO binblue
oceiHy. Y nofen NoxXmnoro BiKy B KiCTKax y»ke Ginblue HeopraHiyHMX PeyvyoBUH.

Po3pi3HATb KiCTKM NapHi (Hanpuknag, Knouunui) n HenapHi (Hanpuknag, nig'asu-
KoBa KicTKa). Ane HayvacTiwe KicTkm KnacudikytoTb Ha Tpy6yacTi, rybuacTi, nnocki, 3mi-
LUAHi Ta NOBITPOHOCHI (iN. 24).
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In. 24. Tunu KicTok noguHK: 1 — NOBITPOHOCHA (peLuiTyacTa KicTKa yepena); 2 — TpybuacTta (nne-
yoBa KicTka); 3 — nnocka (nonatka); 4 — 3MiwaHi (xpebeup); 5 — rybuacTi (KicTKu 3an'acTka)

»

Tpy64acmi Kicmku 6epyTb yyacTb Y NMepemilleHHi Tina noguHu. Tomy B HUX BU-
[OB>eHe Tiflo, MiL{Hi rOIOBKU, HaABHA MOPOXHMHA, 3aNOBHEHA XOBTUM KiCTKOBUM MO3-
KoMm. [loBrMMU TPy6GUaCTMMM € NNEYOBA, CTEFHOBA, @ KOPOTKUMY TpybUYacTUmm — dpanan-
IV NanbLiB, KICTKKX 3an’AcTKa.

[y64yacmi kicmku noOynoBaHi NepeBakHO 3 ryGYacToOl PEYOBUHY 1 TOHKOFO LLApy
KOMMAKTHOI peyoBuHu. Cepell HUX PO3pPi3HsAI0Tb 0082l 2ybyacmi (Hanpuknag, pebpa,
rPYANHA) | Kopomki 2y6yacmi (HanpuKnag, KicTkM 3an’acTka). [lo rybyactux KicTok Bif-
HOCATb | cecamonofibHi KicTKu, Lo HaragyoTb 3a OPMOL0 3epHa KyHXyTy (HanpurKknag,
HaZIKONiHOK, FopoxonoAibHa KicTka). BoHn po3TalioBaHi HaBKOO Cyrnobis i cnpusioTb
IXHIM pyxam.

Mnocki kicmku NobyfnoBaHi i3 rybyacToi peYoBMHN 3 YEPBOHKM KiICTKOBVIM MO3KOM,
AKa 3BepXy 1 3HM3Yy BKpMTa TOHKMMM MAAaCTUHKaMU KOMMNaKTHOT (Hanpuknag, nonarka,
TiM'AIHA, CKPOHeEBI, Ta30Bi). Taka OyZ10Ba CNpUAE BUKOHAHHIO 3aXUCHOT GYHKLT.

3Miwani Kicmku MOXyTb BMKOHYBaTW Pi3Hi GyHKLi, TOMy CKlapaloTbCa i3 AeKinb-
KOX YaCTVH, WO MatoTb Pi3Hy 6ynosy, dopmy i TOXOAXKeHHA (HanpuKkniag, Xpebui, HKHA
wenena).

Mo8impoOHOCHI KicmKU MatoTb MOBITPAHI MOPOXHMHM, LLIO BUCTENEHI CIM30BOO 060-
NOHKOIO | YNPOAOBX XUTTA 36iNblUy0TbCA (HanprKnag, 1060Ba, peliTyacTa, BepPXHbO-
wenenHi). Lli KicTKn BUKOHYI0Tb 3aXrCHY GYHKLiH0 | MPUCTOCOBaHI ANA BEHTUNALT MOBITPA.

Omxe, KicmKu ckesiema JIl00UHU Pi3HAMbCA (POPMOIO, PO3MIpamu,
CMpyKmMypolo, Wo Nos’a3aHO 3 BUKOHAHHAM NEBHUX (hyHKUiU.

flka ocHOBHa NnpuyYMHa pi3HOro 3'€AHaHHA KiCTOK B cKeneti niognuHn?

3’egHaHHA KiCTOK — AHAMOMIYHi CMpyKmypu, wo 06’eOHylomb KiCmKu ckesiema 8
€0uHe yinie. BUIinaoTb TPy OCHOBHI TMMU 3'€AHaHb KiCTOK: HEPYXOMi (HenepepBHi), Ha-
NiBPYXOMi Ta pyxomi (mepepBHi).

Hepyxomi 3'€0HaHHA Kicmok (WWBW, 3POCTaHHA i
BKJIMHEHHSA) 30iNCHIOETbCS KICTKOBOK TKAHMHOIO i 3a-
6e3neuytoTb 3A4aTHICTb BUTPYMYBATW BENIMKI HaBaHTa-
»KeHHsA. Tak, WwBamu 3'eQHYI0TbCA TiNbKW KiCTKM Yepena,
NPUKIagoM BKIIMHEHHA € CMONYYEHHA MK KOpeHAMU
3y6iB i 3yOHUMI NyHKamMK Lenen.

Hanigpyxomi 3'€OHaHHA yTBOPEHi XPALLOBOIO TKaHW-
HOO 1A 34iICHEHHA 0OMeXeHVX 3MilleHb. Mprknaga-
MU € 3'€AHAHHA MiXK Xpebuamu, Mmix pebpamu Ta rpyau-
HOI0, MiX TOBKOBUMM KiCTKamy Ta30BOrO MOACY Ta iH.

Pyxomi 3'€OHaHHA, abo cyrnobu — ye cnosyyeHHs
KiCmoK 3a 00NoMO20K0 Wi/ibHOT 80JIOKHUCMOI MKAHUHU
i3 popmysaHHAM Mix Kicmkamu npocmopy. Mpukna-
[OM CyrnobiB € NI€YOBUIA, KY/bLIOBWI, KOMIHHWUIA Ta iH.

In. 25. bygoBsa cyrnoba

Cyrnobu cknafaloTbca 3 TPbOX eNeMeHTIB: cyrnobosa cymka (1), cyrno6oBi noBepxHi
KIiCTOK (2) 1 cyrno6oBa MOpOXHWHa 3 PiANHOI0 ANA 3MeHLeHHs TepTa (3) (in. 25).
Cyrnobu noginATs Ha: Npocmi (3 ABOX KIiCTOK, HanpuKnag, KynbLlOBUIA), CKAAOHI
(yTBOpEHI AeKinbkoma KicTKamMu; HanpuKIag, KoMiHHWUI), 00HO0CbO8i (3AINCHIOTb PYXU B
OHOMY HanpsAMKY, HanpwKnag, NiKkTbOBWI1), 0800CbO8I (PyX1 Y ABOX HaNpAMKaXx; Hanpu-
Knag, KoNiHHUI) Ta 6aeamoocko8i (pyxu y TpbOX NOLWMHAX; HaNpUKNag, MNNevyoBui).

Omxe, 8 ckeslemi OOUHU PO3Pi3HIIOMb MPU OCHOBHUX 8UOU 3'€0HAHb KiICMOK
(Hepyxome, Hanigapyxome ma pyxome), xapakmep AKUX 3a/1eXUMb
8i0 (hyHKUIOHAIbHO20 NPU3HAYEHHH.

DIANIbHICTb
CAMOCTIVHA POBOTA 3 UTIOCTPALLIAMU
XapaKkTepuncTrka oKpemumx KicTok
Po3ni3HaiTe Ha intocTpauifx YaCTUHM CKeneTa NIoAMHM Ta OXapaKTepusymnTe KicTKu,
Lo 6epyTb yuacTb B iX yTBOPEHHi. 3aMoOBHiTb y pob6oyomy 30wwnTi Tabnmuo.
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Ta6bnuya 15. XAPAKTEPUCTUKA OKPEMUX KICTOK NIOAVHA
HasBa KicTkn

Knacudikauin Tuin 3'egHaHHA 3HauyeHHA

BIOJ1IOrIA + XIMIA XimiuHuin cknag Kictkun

KicTkn yTBOpeHi opraHiuHUMMN (OCeiH) 1 HeopraHiYHUMM
(Boga, Kanbuito docdar, KanbLito KapboHaT) peyoBUHaAMU, AKI
BM3HAvaloTb iX TBEPAiCTb, MILHICTb, FTHYYKiCTb Ta MPYXKHICTb.
3HauYeHHA PEYOBUH MOXHa BUABUTM 3a JOMOMOIOK MPOCTUX
pocnigis.

Jocnid 1. KicTka, AKY NpokaptotoTb Ha BOTHi, BTPaYvaE npy»«-
HiCTb 1 THYUYKICTb Ta CTa€ KPUXKOIO.

JHocnio 2. Kictka nicna nepebyBaHHA ynpoaos:k fo6m B 10 %
PO34UVHI XNOPUAHOT KNCNIOTY CTAE THYYKO 1 NPYKHOI0. Taky fe-
KanbLMHOBaHY KiCTKy CMOKINHO 3aB’A3YyI0Tb y NPOCTUIA BY307.

3pob6iTb BUCHOBOK LOAO 3HAYEHHA OpraHiyHMX 1 Heopra- &u——&
HiYHNX PEYOBUH Y BU3HAYeHHi BNacTMBOCTEN KiCTKM

BIOJIOTIA + HAYKA LlTy4yHa KicTKOBa TKaHMHa

B Hayui BifOyBaeTbCcA NOLYK «PO3YMHUX MaTepianisy», WO
nig Ai€lo 30BHIWHIX YMHHWKIB MOXYTb HabyBaTh HeoOXiaHOT
dbopmu, 3mMiHIOBaTK CBOI BNACTUBOCTI 1 MPY LibOMY He pyliHyBa-
TUCA. Y>Ke CTBOPEHO LUTYYHY KiCTKOBY TKaHVHY, Lo Oyae BUKO-
puCTOBYBaTUCA B Xipyprii, KOCMeTosorii, cTomaTtonorii. Tak, nig
Yyac BCTaHOBMNEHHA 3y6HUX IMMNaHTIB TaKy TKaHWHY 3aCTOCOBY-
10Tb YKe marke y 100% Bunagkis. Ha oCHOBI Liboro matepiany KNiTUHN KiCTKN Npopo-
CTaloTb 1 YTBOPIOKOTb HABKOJIO MPOTE3Y MiLlHY I CTiIKy OCHOBY. LlikaBo, 4 Bifpi3HAETb-
€A XiMIYHWI CKNaA LWTYYHOI KICTKOBOI TKaHWHW Bif XiMIYHOrO cknagy Kictku?




A8 PE3VYJIbTAT

2==2Y 1-6 6anie ¢ 1. LLlo Take KicTKa? 2. Ha3BiTb AeKinbka 03HaK KiCTKW, AK XUBOI
cuctemun. 3. HaBegdiTb NpuKnagm KicTok nioguHu. 4. HaseiTb OCHOBHI rpynu Ki-
CTOK B cKkeneTi nogunHun. 5. Lo Take 3'egHaHHA KicTOK? 6. AKi € TNK 3'€gHaHb KiCTOK B
ckeneTi nioguHn? 7-9 6anie ¢ 7. Ak GyHKLIi KiCTK/ No3HauvaTbcA Ha il 6yaosi? 8. Yum
i UoMy KiCTKM NognHW Pi3HATbCA MKk coboto? 9. LLlo € OCHOBHOK MPUYKHO Pi3HOrO
3'eHaHHA KiCTOK B ckeneTi noguHu? 10-12 6anis ¢ 10. [JoBeliTb TBepAXEHHA Hay-
KOBLIB NPO Te, WO «KICMKU JIOUHU 8/1aWMOB8dHI MAKUM YUHOM, WO Npu HaumeHwil
J1eekocmi 80HU Mae Haubinbuwly MiyHicmeo».

OcHoBHuUl npuHYyun 6ydisesbHOI MeXAHIKU XXueo20 — 3a HaliMeHwoi 3ampamu
mamepiany i eenukoi 1ezkocmi 3a6esnedumu MakcumasabHy MiyHicms cnopyou.
«AHaToMifA NOANHU»

§12. orNAAQ bYAOBU CKENETA NIOAVHUN

OCHOBHi NOHATTA 1 KNoy4oBi TepmiHn: CKEJIET JIWAUHWN. Yepen. Ckener
Tyny6a. Ckener KiHLiBOK.

MpuraganTte! Lo Take KicTka?

MomipkynTe!

KicTka nognHn milHila 3a rpaHiT, 3a MiLHICTIO HAbNMXKaEeTbCA fo Migi 1 3a-
ni3a, a 3a NPyXHicTio nepeBaxae Ay6. Tak, CTerHOBa KiCTKa NIOAUHN Y BepTUKaNbHOMY
NOJNIOXEHHI MOXe BUTPUMYBATV BaHTaXk Macoto marxe 1500 Kr, xoua ii BflacHa maca CTa-
HoBUTb nne 200 r. AKi X 0co6nMBOCTI OY[OBM N XIMIYHOFO CKaZly 3yMOBIOTb TaKy
MiLHICTb KiCTOK?

3MICT

flka 6ypoBa i1 GpyHKUii ckeneTa niognHN?

Ckenert (Big rpeL. ckes1emoc — BUCOXJSINIA) fto- |
IVIHW CKNaJaeTbCs 3 KiNIbKOX Bigainis: ckeneta
ronosu (uepen), ckeneta Tynyba Ta ckeneta KiH-

Ckener niognNHN

|.Ckenetr | Mo3koBui Biggin
rofioBu Nuueswnn Bigain

UiBOK (in. 26).
Yepen — uacmuHa ckennema nodunu, axkuiiza- | I-Ckenet | Xpeber
XUWde 20/108HUL MO30K i OpeaHu 4ymmie. Y uepe- Tyny6a IpyAHa knitka

ni NOAVHN PO3PI3HAOTbL 4Ba BiaAiNv — Moskosud, Mneyosnit noAc

y AKOMY MICTATbCA FONOBHI MO30K, Ta Juyesul, Ckener BinbHoi Bepx-
AKMI1 yTBOPIOE OCHOBY AnxanbHoro anapaty i | Il Ckenet | HbOI KiHUBKN
TPaBHOrO KaHany. KiHUiBOK | TasoBmi nosc

Ckener Tyny6a — yacmuHa ckenemd, AKuli CKeneT BiNbHOI HKHLOT
3AXULYAE CNUHHUL MO30K Md op2aHu 2pyoHoi no- KIHUIBKN
poxHUHU. CKeneT Tynyba cKnafaeTbca 3 XxpebTa 1 rpygHoi KNiTkn. XpeberT € Bicclo cke-
neta i nobygosaHwuii i3 XxpebuiB. BiH BUKOHYe onopHy (nepepae macy Tina Ha KiHLiBKY,
3B'A3Y€ YaCTUHWM TiNa) Ta 3AxucHy (3axMLLae CMMHHUI MO30K) QYHKLUIl. [pyaHa KniTka
YyTBOPEHa rpyaHnMM Xpebusamu, pebpamin Ta rpyanHoto. BoHa 3abesneuye agnxaHHA Ta
3axuLLAE cepue N nerexi.

Ckenet KiHLiBOK — ye yacmuHa ckesiemad, wjo 3abesneydye onopy U nepemiljeHHA
mina 8 npocmopi. CKeneT BepXHix KiHLUiBOK CKMaJaEeTbCA 3 Nie4yoBoro nodca (nonat-
K1 A KNounui) Ta CKeneTa BiflbHOT BEPXHbOI KiHUIBKM (nneya, nepeannivya Ta KUCTi).
BepxHi KiHLiBKM B IIOANHN € OpraHamu npadi. Y ckeneTi HUXHbOI KiHLiBKM PO3Pi3HAITb

Ta30BUIN MOAC i CKeNeT BiNIbHOI HXKHbBOI KiHLIiBKN
(cTerHo, rominky 11 ctony). HMXHi KiHLiBKM BMKO-
Hy0Tb GYHKLiT onopw i nepemilleHHs, yTprMYyoTb
TiNO y BEPTUKaNbHOMY MONOXEHHI.

BynoBa ckeneta noavHU mae 6araTto cCnifb-
HOro i3 CKeneTom XpebeTHUX TBapWH: XiMiYHWIA
CKnap KicTok, 3'€lHaHHA KiCTOK, ByfoBa KiCTOK,
OCHOBHI YaCTUHM cKkeneTa Towo. Lle cBigunTb Npo
€QHICTb IXHbOro MOXOMXEHHA Ta dinoreHeTUYHY
CMOpPIifHEHICTb.

MpoTe ckeneT NIOAUHN Ma€ psfd 0CcobanBocC-
Teln, Wo BnacTuBi nuwe ana Hboro. Ll ocobnmsoc-
Ti NOB’A3aHi 3 NPAMOXOAIHHAM, NpaLelo 1 MOBOIO.

Omxe, CKEJNIET JIOAUHW - cykynHicme Kicmok
i xpawis, wo 3'€eOHytombCs y 8i00inu 0514 3a6e3-
neyeHHs XUummeoifslbHOCMI Op2aHi3my.

Aki oco6nuBocTi ckeneta nognHn?

Yepen n0ANHU Ma€E MO3KOBUI Ta NNLIEBUN
Bigainu (in. 27). Mo3kosuli 8i00in cknagaeTbcs 3
8 KiCTOK, fKi 3'€AHYI0TbCA HEepPYyXOMO 3a JOMNOMO-
roto LWBiB. HenapHuUmMu KicTkamu € s106HaA, nomu-
JIUYHA, KIUHONOOI6HA Ta pewimyacma, a napHu-
MU — mim’aHi G ckpoHesi. Jluyeauli 8i00in Takox
Ma€ napHi (s8epxHbowenenHi, BUIUYHI, HOCOB8I,
nioHe6iHHI, CAi3Hi) i HenapHi (HUXHboOWwesenHy,
nio’asukosy). Y noognHyu MO3KOBWIA Bigdin yepeny
PO3BMHEHNI Kpalue, HiX N1UeBniA, WO 3yMoBe-
HO 36iNbLIEHHAM Macyi FOIOBHOrO MO3KY 1 ocia- 11 26. Ckenet nioanHu: 1 - Yeper;
6neHHAM QYHKLUIT Wenen. B 38'A3Ky i3 po3BuUTKOM 2 — MIEYOBUI MOAC; 3 — rpyAHa KNiT-
UNEHOMOAINbHOT MOBM B JIOAVHM 3'ABNAETLCA Nig- K@ 4 — nneJyosa KicTka; 5 — nikTbosa

6OPIAHNI BUCTYN HUXKHBOI Llenenwu. KiCTKa; 6 — NpOMeHeBa KiCTKa; 7 —
XpebeT; 8 — Ta30BUIA NOAC; 9 — KPUXI;

10 — cTerHoBa KicTka; 11 — Benuka
rominkoBa KicTka; 12 — mana romin-
KOBa KicTKa; 13 — ctona; 14 — K1UcTb

Ckenet Tyny6a novHN yTBOPIOIOTL XpebeT
Ta rpyfHa Knitka. Xpebem y nioguHv Ma€ 4 BUTUHW:
[Ba Bnepepn — s1op0o3u (WWMNHWUI | nonepeKoBuit),
[Ba Ha3ap — Kigho3u (rpymHURN, Kpyvxosui) (in. 28).
BurnHn xpebTta B npoueci eBontouii 3'aBUANCL Yy
MOAVHA K MPUCTOCYBAHHA [0 MPAMOXOZIHHA.
XpebeT noanHn cknagaetbca i3 33-34 xpebuis,
No€efHaHUX Yy BigAinu: WunHuia (7 xpebuis), rpya-
Hu (12 xpebuis), nonepekoBuii (5 xpebuis), Kpu-
XoBui (5 xpebuiB 3pocCTalnTbcA 3 YTBOPEHHAM

In. 27. KicTkn yepena: 1 - no6oBa;
2 - Tim'AHa; 3 - KnuHonoAibHa; > A ) ’
4 — ckpoHeBa; 5 - moTMnMuHa; 6 —  KPVKOBOI KicTKn) Ta Kynpukoswit (4-5xpebuis,

L0 3pOCTalOTbCA 3 YTBOPEHHAM Kynpuka). [pyo-
9 — BepxHboLllenenHa; 10 — HUKHbO-  HA KJIMKA yTBOPEHa 33afly rpyaHUMY Xpebusamu,
wenenHa cnepepy — rpyanHoto, a 3 6okis — pebpamu.

HOCOBA; 7 — CNi3Ha; 8 — BUNNYHa;




LWniaHnn
Bigain (7)

TpyaHUn
BipgAain
(12)

MonepekoBuii

Bigain (5)
In. 29. I. Kuctb nogmum (1 — 3an’acTok; 2 — N'ACTOK;

. 3 — danaHru nanbuis). Il. Crona noguHm (1 — 3annecHo;
KpuxoBuin .
sigain (5) 2 - nnecHo; 3 — ¢panaHrn nanbuis)

Kynpukosui
Bigain (5)

Y noanHN rpyaHa KNniTka CnolleHa cnepefy Hasag, Wwo
In. 28. Ckenet Tyny6a niognHn  MOB’A3aHO 3 BEPTUKaNbHNUM NMONOMKEHHAM Tifla 1 3MIHOI0
bYHKUIN BEPXHiX KiHLiBOK.

CkeneT KiHLiBOK Ma€ yoTupu Bigainu. MoAac sepxHix KiHYigoK (nne4yogul nosc)
YTBOPIOKOTb NapHi KNounLi 1 nonaTku. Y NoAMHN po3LWnpPeHi TonaTky i1 fobpe po3su-
HeHi Knounui 3ab6e3neyyoTb BENIMKY PYXJIMBICTb NIEYOBOro cyrnioba i BinbHOT BEpX-
HbOI KiHLiBKW. CKeslem 8i/lbHOI 8epXHbOI KiIHYiBKU MA€E NNeYoBY, NiKTbOBY I MPOMEHEBY
KICTKM Ta KiCTKM KncTi. [lo cknagy KucCTi BXOAATb M'ACTOK 3 5 KiCTOUYOK, 3an’ACTOK 3
8 KicToyoK i KicTK/ manbuiB. Benukun naneub mae agi danaHru, yci iHwi — no 3 (ycix
danaHr nanbuis 14) (in. 29). Y K1CTi NI0OAMHN BENUKMIA Nafielb NPOTUCTaBNEHUN peLu-
Ti, cCnocTepiraeTbcA 36iNblUEHHA PO3MIPIB M'ACTKOBMX, 3aN'ACTKOBUX KICTOK i danaHr
nanbLis. Lle nos’A3aHo 3 dopMyBaHHAM PYKM AK OpraHa npadi, Lo MOXe BUKOHYBaTK
BENMKY KiNIbKiCTb Ay»e TOUHUX PyXiB. [10AC HUXHIX KiHYi8oK (ma3osuli NoAc) BKNOYaE
OBi KYJNbLLOBI KiCTKM, YTBOPEHMX OKPEMUMU KiCTKamu, WO 3pocTaloTbeA nicna 16 po-
KiB. Ta3 y NIOAVHMN WNPOKWIA | MILLHWI ANA NIATPUMAHHA 1 3aXUCTY BHYTPILLHIX OpraHis
nig yac NnpAMoxogiHHA. Ckeslem 8i/lbHOI HUXHbOI KiHUiIBKU NOEAHYE CTEFHOBY, Mano-
rOMINIKOBY i BE/IMKOrOMISIKOBY KiCTKW, HAAKOMiIHHY YalleyKy Ta KiCTKU CTONMW: niecHo
3 5 KicTOYOK, 3annecHo 3 7 KiCTOYOK i KicTK/ nanbuiB (MatoTb 14 ¢panaHr). MNpuctocy-
BaHHAM [0 NPSAMOXOAIHHA € MaCMBHI 1 MiLjHi CTEFHOBI KiCTKM Ta apkonofibHa ctona 3
ManopyxansumMn NanbLAMU.

Omixe, hopmysaHHA ocobiusocmeli ckeiema it00UHU 8i00y8anoca AK
npucmocyeaHHs 00 NPAMOXOOIHHSA, Npayi ma Mosu.

DIANbHICTb

CAMOCTI/AHA POBOTA 3 IJTIOCTPALIAIMU MNopiBHAHHA cKeneTa niogu-
HU 1 ccaBLUiB
MopiBHAWTe CKeNeT NI0AMHM 3i CKEJIETOM FOpPWN Ta BifILyKaiTe O3HaKM NOAiOHOCTI
Ta BiAMIHHOCTI. 3aMOBHITb y poboyoMy 30WwKrTi TabnMLIo Ta 3p06iTb BUCHOBOK NPO Npu-
YMHW NOAIGHOCTI Ta BiAMIHHOCTI.

Ta6nuua 16. NOAIBHICTb TA BIAMIHHICTb CKEJIETA JIIOAWHU A TOPUNU

&.

| Binain ckeneta | O3nakm nogi6HocTi | O3HaKM BigMiHHOCTI |
T ——

Yepen

Xpebet

lpyaHa KniTka
MneyoBuit nosc
TazoBun nosAc
BepxHi KiHLiBKM 1
HWXHI KiHUiBKIM

bloNoria + KOCMOC Ckenet niogunHm n Kocmoc

KocmiuHa Gionoria — 6ionoriyHa HayKa, Lo BUBYAE MOX-
NUBICTb ICHYBaHHA »KNUBMX OPraHi3MiB y KOCMOCi Ta Ha iHLUINX
nnaHeTax Kpim 3emni. Lia Hayka po3rnaga€e BAMB Ha XUMBi
OpraHi3aMun ymoB KOCMOCY: rpaBiTaLlii, TemnepaTypu, »KUTta y
BaKyyMi. AKi 3MiHN PO3BNBAOTbCA B CKENETHIN cncTeMi fto-
OVHU Npu nepebyBaHHi B Kocmoci?

BlOJ1OTIA + MEAVLAHA MpodinakTuka saxsopoBaHb OPC

Mig yac BUKOHaHHA Gi3MYHMX BNpaB Nosin-
LY€eTbCA KPOBOODIr, M'A3n O6yayTb CTaBaTy po3-
BUHYTILLMMMK, CTBOPIOOYN CBOrO pofy «M'A30BUN
cKeneT», AKNN 6epe Ha cebe YacTHY HaBaHTa-
MEHHA, 3HMKYIOUM TUM CaMUM HaBaHTa)KEHHA Ha
KicTkn. Mam'aTainTte: B 6yab-AKomy Bili ¢i3nyHa
AKTUBHICTb JOMOMOe MOAINWUTL CTaH Cyrnobis,
NiATPMMYBaTK KiCTKOBY Macy, monepeamnT nepesomu i octeonopos. LLjo Take octeono-
p0o3? 3acTocynTe 3HaHHA Ta chopMynioiTe peKoMeHAaLii Wogo nonepeaMeHHs Liboro
3aXBOPIOBAHHA OMOPHO-PYXOBOI CUCTEMM.

AE==h PE3YJIbTAT

=2l 1-6 6anis * 1. LLlo Take ckeneT noanHU? 2. Ha3BiTb OCHOBHI BiAinu ckeneta
noguHu. 3. Lo Take uepen? 4. Lo Take ckeneT Tyny6a? 5. Lo Take ckenet
KiHLiBOK? 6. Ha3BiTb NpMUYnHM OCOBNIMBOCTEN CKeneTa NioauHnu. 7-9 6anis ¢ 7. flka 6y-
ZoBa 1 GyHKUiT ckeneTa noanHn? 8. Aki ocobnmBocTi uepena 1 xpebTa noguHn? 9. Axi
0CO6/IMBOCTI cKeneTa KiHUiBOK noanHn? 10-12 6anie ¢ 10. [MopiBHANTe cKeneT noaun-
HW i CCaBUiB.

HOpMa = ocTeonopos




Yu mo cmiembcsa OumMuHa, OUBNIAYUCE HA i2pAWKY, YU Mo nocmixaemecs [apibaneoi,
Kosu (1020 nepecidyroms, 4u mo mpemmume 0i84UHa npu nepwiti dymyi NPo KOXAH-
HA, Yu 8iokpusae HblomoH ceimosi 3aKoHU, 8CtO0U KiHYe8UM YUHHUKOM € M’A308Ull pyX.
I. M. CeueHoB

§ 13. ®YHKL|II TA BYAOBA CKEJIETHUX M’'A3IB

OCHOBHIi NOHATTA 1 KNo4oBi TepmiHn: M'a3oBa TkaHuHa. M'A3U. CkeneTHi
m’asn.
MpurapanTe! Lo Take onopHo-pyxoBa cnuctema?

3Hanomrecs!

CeueHnoe lean Muxatinosud (1829-1905) — BugaTHui disionor,
TBOPELb NPUPOAHNYOrO HAMPAMKY B NCUXONOTIl. ¥ CBOIX AOCNIAPKEHHAX
dYHKLN pyXOBOi C1CTEeMW PO3BMBAB iAet0 MPO M'A3 AK OpraH ni3HaHHA
HaBKOJIMLLHBOTO CBITY. 3a NePeKOHAHHAMMN HAaYKOBLA M'A3N, OKPIM BU-
KOHaHHA PYXOBOI 1 3aXCHOT QYHKLIN, e 1 6epyTb y4acTb y PO3BUTKY
MUCIIEHHA NIOAMHK. Y NOrogXKyeTech BY 3 TaKUM TBEPAKEHHAM?

3MICT

Aki ocobnuBocTi pyxy nioguHn?

Pyx noavHn 3[iACHIOETbCA M'A30BOIO CUCTEMOLIO | 3abe3neuye 30BHILIHE Mepemi-
LeHHA B NPOCTOPI Ta AiANbHICTb BHYTPILLHIX OpraHis.
Ta6nuusa 17. 3ATAJIbHA XAPAKTEPUCTUKA PYXY NIOAUHA

| PiBeHb opraHisauii |

CyTHicTb npoueciB |

Pyx opraHi3my Bu3HauyaeTbcA yyacTio NOHIB Kanbuito, HaTpito, Kanito y

MonekynapHui BUHUKHEHHI 36yA>KeHHA, CKOPOTAMBUX GinKiB MiO3UHY 1 aKTUHY, Fiikore-
Hy, rntoko3u 11 ATO AK gxkepen eHeprii Npy CKOPOYEHHI
KniTvkHmiA B peanizauii pyxy 6epyTb yyacTb M'A30Bi KNiTUHWU (MiouunTun, Kappgio-
MiounTn) i M'sI30Bi BOJIOKHA
. OyHKLUitO pyXy 3AIACHIOIOTb M'A30Bi MOCMyroBaHa 1 HEMOCMyroBaHa m's-
TKaHWHHUIN YHKUIIO PyXy 34 Y Y

30Bi TKAHUHM

PiBeHb opraHiB
CnctemHmin

OCHOBHVMM OpraHamu pyxy € M'A31: ragKi, CKeneTHi i cepuesuii
M’A31 yTBOPIOKOTb M'A30BY CMCTEMY, LLIO € aKTUBHOK YacTHO OPC

M’sazoBa crucTema NOANHW NMOAINAETLCA Ha BigAinu: M'a3n ronosu, M's3m
Tyny6a i M'A31 KiHLiBOK, M'A31 BHYTPILLHIX OpraHiB, cepueBuii M'A3

OpraHizmoBui

Pyx siK XnTTEBa GYHKLIA Ma€ y NOgMHM CBOT 0CO6MBOCTI. Tak, y 3B'A3KY 3 MPAMOXO-
OiHHAM fy»e obpe PO3BUHYTI M'A3M HUXKHIX KiIHLIBOK Ta M'A31 CMVIHU, WO YTPUMYIOTb
TiNIO Y BepTUKaNbHOMY MOJSIOXKeHHi. YneHopo3ainbHa MoBa 3abe3neyyeTbcsa ronoco-
BUMW I MIMIYHMW M'A3aMUN Ta PO3BUHYTUMUK M'A3aMM A3MKa, 34aTHUMK BUKOHYBaTH
ZyXe CKnafHi pyxu. A pyka sk opraH npadi BMMara€ y4acTti 6aratbox m's3iB-3rnHavis
1 M'A3IB—PpO3r1HaviB A5 3a6e3neyeHHs pyxiB KOKHOFO Nasiblis Ta BEINKOI PyXOMOCTI
cyrno6is KUCTi.

Omxxe, m'a308ull pyx /IOOUHU 30iliICHIOEMbCA AKMUBHOIO YACMUHOIO
ONOPHO-PYX080I cUCMeMu Mma 8iOpi3HAEMbCA 0CO6IUBOCMAMU,
W0 No8’a3aHi 3 NPAMOX00IHHAM, NpAayeo ma Moeolo.

AKi € BUAN M'A30BNX TKAHNH?
M’asoBa TKaHUHa — ye MKAHUHA, WO CMAHO8UMb OCHOBHY MAcCy M’A3i8 i Xapak-
mepu3yemobca 30amuicmio 0o 36ydausocmi U ckopomaugocmi. M'A30Bi TKaHUHU Bif-

Pi3HAIOTbCA HAABHICTIO B KNITUHAX CKOPOTANBUX
HUTOK (Mio®ibpwnn), yTBOpEHKX 3 BiNIKIB aKTUHY I
MiO3UHY. Y pa3i NOWKOAXeHb M'A30Ba TKaHMHa
3aMiHIOETbCA CMOJTYYHOIO, WO YTBOPIOE pybeLlb.
3a cTpyKTypoto i GyHKLiAMM PO3pPi3HAIOTL Taki
BUAMW TKAHWHWU, AK HENOCMy208aHad (2s1adka), no-
CMY2080HA CKeslemHa Ta NOCMy208aHA cepuyesa
(in. 30).

HenocmyzoeaHa mKaHuHa — ye MKAHUHG,
AKAa CKNadaemeca 3 KJaimuH-mioyumis i € ckaao-
HUKOM B8HYMPpIiWHix opeaHig i cyduH. KnitnHw
JoBxuHoto Big 20 go 100 MKMm, BepeTeHOMOoAi6-
Hi, olHOAAEPHI, 3 HeYynopAAKOBaHMM po3TallyBaHHAM Miodibpun. CKopoueHHA He-
NMOCMYroBaHOI TKaHUHW MOBifIbHE, PUTMiUHE, 6€3 BTOMU, MUMOBIfIbHE, TOGTO He € Nif-
KOHTPONbHMM CBiJOMOCTI NtoAnHN. HenocMmyroBaHa m’A30Ba TKaHMHaA poO3TallOBaHa
B CTiHKax 6araTbox BHYTPILUHIX OpraHiB, CyauH i 3ab6e3neuye pyxu KULWEYHMKA, 3MiHY
NPOCBITY CYyAWNH, CEHOBUAINEHHA, MONOr TOLLO.

Mocmyao08aHa ckenemHa MKAHUHA — e MKAHUHA, AKA CK/1a0aemMbCA 3 M'A308UX 80-
JIOKOH | ymBOpIo€ ckesiemHi M’A3u. LIIo TKaHVHY Ha3nBatloTb CKENIETHOIO, OCKINIbKM M'A3M,
LLIO BOHa iX yTBOPIOE, X04a 6 OHUM KiHLieM NPUKPINIoTbCA [0 KiCTOK ckeneta. M'a3o8i
80/10KHA MatOTb JOBXUHY 10 130 MM, € LUAIHAPUYHKMY, 3 6araTbma Agpamu 1 YMCeH-
HUMK Miodibpunamu. Y LuTonnasmi M'A30BOro BONOKHa BENMKa KiflbKiCTb MITOXOHAPIN
Ta 0COGNMBUX MONEKYN MIOrNOBIHY (AMXanbHUA NiIrMEHT, 3AaTHUIA YTPUMYBaTU KNCEHb
y M'A3ax). Came BiH 3a6apBitoe M'A30Bi BOJIOKHa B YePBOHUI KONip. 3aBAAKMN yNopAaKo-
BaHOMy pO3TallyBaHHIO Miodibpun y BONOKHaX CKOPOUYEHHA TKaHVHU NOTYKHi, LWBUKI,
i3 BTOMOI0 11 1OBiNbHi. CkeneTHa M'A30Ba TKaHMHa OyAye CKeneTHi 1 MiMiYHi M'A31, M'A3K
A3uKa, giadpparmu, 3abesneyytoun pyxu Tina, Mimiky ob6amuus, Mosy.

Mocmyz08aHa cepyeea MKAHUHA — Ue MKAHUHA, AKA CKAAOAEMbCA 3 KAIMUH-
kapoiomioyumig U ymeoptoe cepyesuli M’a3 — miokapd. KnitnHm 3'€gHy0TbCA KiHUAMYN
B OaraToAagepHi M'A30Bi BONOKHA. MiX BONOKHaMW HaABHI BCTaBHI AUCKW, 3aBAAKN
YoMy 30y[APKEHHA LWBMAKO MOLIMPIOETLCA MO BCbOMY cepLieBoMy M'A3y. CepueBi Bo-
NOKHa MaloTb LieHTpasnbHe po3TallyBaHHA Afep, Y HUX BiHOCHO MeHLe Miodibpun
i 6inblue MITOXOHAPIN, NOPIBHAHO i3 ckeneTHUMU. CKOPOUYETLCA cepLieBa TKaHUHA
WBWAKO, PUTMiIYHO, 6€3 BTOMU, CKOPOYEHHA Tl € MUMOBINIbHUMU. LA TKaHWHa 3a6e3-
neuye poboTy cepus.

In. 30. Buan m’a30BOI TKaHUHW:
1 - nocmyroBaHa CKeneTHa;
2 — HeNnoCMyroBaHa; 3 — NMoCMyroBa-
Ha cepueBa

Omxxe, M'A308i MKAHUHU ym8opeHi M’A308UMU KJIIMUHAMu abo 80/I0KHAMU
i 8iOpi3HAIOMbCA HassHicMIo mioghibpun, 36ydnusicmio U ckopomsiugicmio.

flka 6ypoBa 1 pyHKLUii m’'A3iB nlognHN?

M’A3 - opaaH pyxy y meapuH i 1to0uHU, AKUU CK1a0aemMbca 3 M'A30801 MKAHUHU,
30amHoi 00 CKOpOYeHHA nio 8nIUBOM Hepaosux iMnysbcig. CyKyMHiCTb M'A3iB YyTBOPIOE
m'A30BYy crucTemy. M'A3m 3gilicHIOTb TaKi GYHKLUIT: pyxosy (NepemilytoTb Tino B npo-
CTOpI, BNIMBAIOTb Ha PYXW OPraHis), onopHy (YTPUMYIOTb TifI0 Y NEBHOMY MONOXKEHHI),
3axucHy (3axuLaloTb BHYTPILWHI opraHu), yymsusy (MaloTb peLentopu AN CNpUnHAT-
TA NopApasHeHb), 0enoHyrody (B M'A3ax HaKOMUYYETbCA MiIKOreH), menioymsopiooyy
(6n13bKo 70 % TenoTN BUBINbHAETHCSA MITOXOHAPIAMU M'A3iB).

CkenetHi M'A31 - ye ckopomusi opaaru, AKi ymeopeHi 3 NOCMy208aHOI CKesiemHoOI

MKaHUHU U 3akpinneHi Ha ckesiemi. HanivytoTb npubnnsHo 600 ckeneTHMX M'A3iB, WO CTa-
HOBUTb 44 % Macu Tina B AOPOCNOI NIOAMHN. Y M'A3i po3pi3HAIOTb: cyxoxusku (1) gna npu-
KpinneHHA [o KiCTOK, M'A308e Yepesye (2), M’A308i nyyku (3), LWO MatoTb 8/1aCHY 060/TOHKY




(4) i m’a308i s8onokHa (5) (in. 31). A cami BONOKHa
MICTATb YNOPAAKOBAaHO pO3TalloBaHi Miogibpusiu
(6), BCEpEAVHI AKMX pO3TallOBaHi aKTMHOBI 1 Mio-
3UHOBI npomoghibpusiu (7) Ta BENUKA KiNbKICTb Mi-
TOXoHZApin. 3a dopMoto ckeneTHi M'A3K NOAINAITb
Ha JoBri (Hanpvknag, TPUronoBuin M'A3M Nneva),
KOPOTKi (Hanpuknag, mixkpebepHi M'A3n), LWNPOKI
(HanpuKnag, WUPOKMIA M'A3 CNHKM) i KoNoBi (Ha-
npvKnag, KoNoBuin M'A3 poTa). 3a po3TallyBaHHAM
CKeNneTHi M'A31 NAMHN NOAINATL Ha M'43U 20/10-
8U, M'A3U mys1y6a Ta M'A3U KiHYi8OK.

napKi Mm’A3M yTBOPEHi HENMOCMYroBaHOI0 TKAHMHOIO i PO3TaLLOBaHI B CTiIHKaX BHY-
TPILLHIX OpraHiB i KPOBOHOCHUX CyAUH. BOHM 3a6e3neuytoTb NPOXOMAXKEHHS XKi Yepes
TpaBHMI KaHan, pOKyCcyBaHHA 30py, 3MiHY MPOCBITY apTepilt Ta BeH. [Maaki m'A3m cTa-
HOBNATb 6nM3bKo 8 % Big MacK Tina.

CepueBuin M'A3 YTBOPEHUIN MOCMYrOBaHOK CEPLIEBOI0 TKAHMHOW i MICTUTbCA
nuwe B cepui. e M'A3 yHiKanbHNA 3a CBOEID CTPYKTYPOIO 3aBAAKM PO3ranyeHnm
B3aEMO3B'A3KaM Mi>K N1Oro KAiTUHaMu.

In. 31. BypoBsa ckeneTHoro m'Asa

Omixe, M'A3U € CKOPOMJTUBUMU OP2AHAMU M’A30801 cucmemu, Wo 3a 0cob/1u8oCcmMamMu
6yoosu U gyHKUil nodinaomecs Ha 2pynu: 21aoki, ckeniemsi ma cepuegudl.

RIANbHICTb

Jla6opaTopHe gocnigKeHHA
MIKPOCKOMIYHA BYQOBA M’A30BOI TKAHMHU

Meta po6oTui: po3BUBaTV YMiHHA PO3Mi3HABaTX Ta onuncyBaTn GyaoBy M'A30BOI
TKaHWH Y B3aEMO3B'AI3KY 3 BAaCTUBOCTAMMN 1 GYHKLsMU.

O6nagHaHHA Ta MaTepianu: MikpornpenapaTtu, MiKpockonu, MikpodoTo aTnacis.

Xig po6oTu:

1. Po3nizHanTe Ha inloCTpaLiax mMmikponpenapaT HEMOCMYTrOBaHOI TKaHMHW. 3BEPHITb

yBary Ha ¢bopmy 1 po3Mipu KNiTWH Ta KiNIbKIiCTb sigep. 3amantoite TKaHVHY 11 NO3Ha-

yTte: Mioyumu, A0po, MiXK/TIMUHHY PEYOBUHY.

2. Po3ni3HanTe MikponpenapaT NOCMyroBaHOI CKefleTHOT TKaHUHW. 3BepHiTb yBary Ha
¢$bopMy BOJIOKOH, po3TallyBaHHA Miodibpun, KiNbKicTb sigep. 3amantonte TKaHUHY
Ta NignyLWiTh: M’A308e 80JIOKHO, A0PA, NONEPEeYHi CMYXKU 3 Mioghibpus1, MiXKKTIMUHHY
pevyoBUHY.

3. Posni3HanTe MikponpenapaT NOCMYroBaHoi CepLeBoi TKaHMHW. 3BepHITb yBary Ha
dbopmy KniTuH, po3TallyBaHHA Miodibpun, KinbKicTb Agep. 3amantonTe TKaHVHY Ta
nignuwWiTe: kapoiomioyumu, A0pd, nonepeyHi CMyXKu 3 Miogibpusi, BCMAasHi OUCKU.

4. 3anoBHiTb Tabnuuo.

Ta6nuua 18. Xapakrepuctuka BUAiB M'aA30B0i TKAHNHN

O3Haku HenocmyrosaHa | locmyroBaHa ckeneTtHa | locmyroBaHa cepueBa

OcobnumBocTi 6yaoBu
BnactunsocTi
OyHKUiT

BloNiorid + MUCTELLTBO MimiuHi M’Aa3u niognHN

MimiyHi M’A3u - Le M'A31, AKI NPU CKOPOUYEHHI BUKNNKalOTb
CKMafHi BUpasHi pyxu obnnyus (Mimiky), WwWo BigobpaxaTb BHY-
TPILLHIN fyWeBHUI CTaH, emouii NognHW. B aHaTomii MiMiuHi M'Aa31n
MaloTb MeBHi HayKOBi Ha3BW, ane € y HUX | 06pa3Hi, AKi AatloTb yAB-
NEHHS NPO 3HaueHHsA Lmx M'A3iB. Tak, M'A3-3mMopLLyBay 6poBU Ha-
31BaloTb M'A30M 60N, M'A3-NiAiMayY BePXHbOT ryby — M'A30M CKy-
MOCTi, BEPXHIO YaCTUHY KOSIOBOrO M'I3y OKa - M'A30M NOAMUBY TOLLO.
A AKa HayKoBa Ha3Ba M'A3a, AKNI 3irpaBs rofIOBHY POJib y CTBOPEHHI
HenoBTOPHOI nocMiwku MoHw J1izn (IxokoHawn) JleoHapao fa Bin-
yi? AKi 0cobNUBOCTI MiMiYHMX M'A3IB Y NOAUHN?

= PE3VJIbTAT

o 1-6 6anis ¢ 1. LLlo Take pyx ntoguHm? 2. Ha3siTb NpUYMHM 0cobnmsocTein pyxy

noguHn. 3. Lo Take m'A30Ba TKaHWHa? 4. Ha3BiTb Tpy BMAM M'A30BOT TKAHUHW.

5. lLlo Take m's13u? 6. Ha3BiTb OCHOBHI BUAW M'si3iB lognHn. 7-9 6anis ¢ 7. Aki ocobnu-

BOCTi pyxy nmoguHu? 8. fki € Bnam m's30BUx TKaHUH? 9. flka 6yoBa 1 GyHKLiT CKeneTHUX

m'aziB nioguHn? 10-12 6anie ¢ 10. [loBefitb B3aEMO3B'A30K 6yaoBu 3 GyHKLiAMN Y
Pi3HUX BMAIB M'A30BOT TKAHNHN.

Hiwjo mak He 8UCHAXye Ui He pyUHY€E I0OUHY, AK mpusasa (izuyHa 6e30isanbHicme.
ApictoTenb

§ 14. POBOTA M’'A3IB. BTOMA M’'AA3IB

OCHOBHi NOHATTA 1 KNO4YoBi TepmiHu: M'a3n ronosu. M’asu tyny6a. M’'asu
KiHuyiBok. POBOTA M’A3IB. BTOMA M’A3IB.

MpuraganTte! Lo Take m’A3n?

MomipkynTe!

HanmoryTHiwwnin midbiuHni rpeubkuin repoit lepakn
yCNnaBUBCA HEVMOBIPHMMMK MOABUramu, HaMBigOMIWMMN 3
AKUX €: 60pomb6a 3 HeMelCbKUM J1e80M, 3HUWEHHSA lepHel-
CbKOI 2i0pu, 3HUWEHHA cmimpaniticokux nmaxie, o4UWeEHHA
Ageiliosux cmaeHe, BUKpadeHHA 30/10mux A6:1yK i3 cady lecne-
pud, npubopkaHHa nca Llepbepa 8 yapcmsi Aida Ta iH. Kox-
HUIM 3 Oro NOABUNIB BMMaraB HelofCbKOro HamnpyeHHs
ycix cun. Yomy X Lieli repoi He BTOM/IOBABCA 34iMICHIOBATH
CBOI CcllaBeTHi noaBurn?

3MICT

AKi OCHOBHI rpynu Ta 3Ha4YeHHA CKeNeTHNX m’'AsiB noguHn?

CkeneTHi M'A31 NIOANHN HAaN3PYYHILLEe BMBYATM 3@ TaKUMU rpynamu, K M'a31 rono-
BUY, M'A3K Tyny6a i M'a3n KiHLiBOK (in. 32).

M’A31 ronoBm NOAINATb Ha M'A3M CKNEMiHHA Yepena Ta M'a3r 06511uua (MiMivHi
Ta XyBasbHi). M'A31 ckneniHHA Yyepena 3MmillytoTb WKipy, NigHiMaloTb 6poBu. MimidHi
M’A3U OQHMM KiHLIEM BMITAlOTbCA Y LWKIPY, @ IHWNM — MPUKPINIOTbCA [0 KiCTOK. BOHN
3abe3neuyloTb MiMiYHI pyxy 0651Myus, 6epyTb yyacTb y MOBEHHI. XKysasibHi M'A3u 3a-
6e3neuyoTb Pyxu Nif Yac >KyBaHHA, KOBTaHHA.




M’asu Tyny6a noginATb Ha M'A3W WKi, TPYAHOI KNiTKKW, XKMBOTa i cnuHn. M’asu
wui 3abe3neyyloTb NOBOPOTM rofioBK Ta il NigTpMKy. Cepesl M'A3IB WKi BUAINAETLCA
rPYAUHHO-KITIUNYHO-COCKOBUI. M’A3u 2pyOHOI K/IMKU 3yMOBIIOIOTb PYXW BEPXHIX
KiHUiBOK (BenvKi 1 Mani rpyfHi), 6epyTb yyacTb y AUXaHHi (MixkpebepHi, giadparma).
M’a3u xusoma (Koci, NPAMUIA, KBagpPaTHWI) 3AiACHIOTb 3aXUCT OpraHiB YepeBHOI Mo-
POXHMHK, 6epyTb yuyacTb Yy AMXaHHI, pyXaxX KALWEYHUKY, cedoBugineHHi. M’asu cnunu
(TpaneuienogibHmin, poMO0ONOAIGHNIA, WMPOKNIA M'A3 CMIVHA Ta iH.) 3AINCHIOTL PYXM
KiHLiBOK, rONoBY, NigTPUMYOTb Tynyo.

M’A3u KiHLiBOK BiflirpaloTb OCHOBHY pOJfb Y NepeMilleHHi Tina nognHu Ta Noro
YacTuH. M’a3u nieyoso2o noAcy (penbTonofibHWi, NignonaTkoBmin) 3abe3neyuyoTb pyxm
B nne4yoBoMy cyrnobi. Pyxu pyKku 3aiNCHIOIOTb M’A3U 8i/IbHOI 8ePXHBOI KiHYIBKU, WO iX
noAinAlTb Ha M'A3M Nneyva (4BOronoBuiA, TPUTONIOBUIA), M'A3M Nepeannivya (3rMHavi i
pO3rrHauvi KUCTi) Ta M'A31 KUCTi (BONOHHI, M'A3M NanbLiB). M'a3u ma3oeo2o nosAcy 3abes-
MeuyloTb PyXU HOTU B KyNbLUOBOMY Cyrio6i. [Jo HUX HanexaTb CifHWYHI, rpyLIOMnoAi6-
HUIM M'A3U Ta iH. M'A3u 8i16HOI HUXHbOI KiHLIBKM 34INCHIOTb PYXN HUXKHbOI KiIHLIBKMN i
X NoZinAlTb Ha M'A3K cTerHa (KpaBeLubKuii, YOTUPUTONOBUIA), M'A3U FTOMINKK (TpUrono-
BUIA, TUTKOBWIA) Ta M'A3U CTONK (MiAOLWOBHI, 3rMHavi 1 po3rnHayi nanbLis).

Omxe, pyHKii pi3HUX 2pyn M’A3i8 Oyxxe pi3HOMAHIMHI, asne 30iliCHIIMbCSA y3200KeHo,
yum 3abe3neyyemoCsa 3d2abHA PyXIUBicMb OpeaHi3My JIOOUHU.

AK npautoloTb cKeneTHi m’asun?

POBOTA M’'A3IB - OissibHicmb M'A3i8, WO BUHUKAE BHAC/TIOOK IXHbO20 CKOpOYeH-
HA 3a paxyHok eHepeii AT®. BenvunHa poboTn m’'A3a BU3HaYaeTbca AOOYTKOM CuMnn Ha
BificTaHb ab0 BMCOTY MepemilleHHA BaHTaxy. KoedilieHT KoprcHoI aii M'A3iB nioguHn
0,25-0,30, To6T0 Ha poboTY BUKOPUCTOBYETHCA 25-30 % eHeprii, Toai AK 70 % ii po3cito-
€TbCA Y BUTNIAZI Tenna.

_—
Konosuit m'a3 oka Konosuii M'a3 pota

P MoTunuyHmn m'as
KyganbHi M'Asn [PyAHWHO-KNIOUYNYHO-
cockonogibHuin m'as

[JenbTonogi6Huin

Hensrono- Benukuii 3
Ai6HMI M'A3 OV AHMIA . o
Mei)llg Tpaneuienogi6Hnn
M'A3
Asoronooun Tpuronosuin

M'A3 nneya M'A3 nneva

Hanwwnpumn
M'A3 CNUHN

3ruHavi
KUCTI 71
7 nanbuis

3y6uacTuin
M'A3

Kocuin m'a3
KMBOTa PosruHaui kucri
1 nanbuis
Mpamnin m'a3
KnBOTa
Benukunin cigHnyHmnin m'a3
KpaseLbKkun
M'A3 o
. [BoronoBuin M'a3 cTerHa
Yotupuronosuii

M'A3 CTerHa

JNutkoBuin M'A3

M'ATKOBI
(axinnosi) cyxoxumnku

In. 32. M'a3oBa cuctema noguHM

OCHOBHVMU BNacTMBOCTAMM M'AI3iB, WO 3a6e3neyvytoTb poboTY, € C1Na, WBUAKICTb
CKOPOYEHHS, BUTPMBANicTb i TOHYC. Cusid M'A3i8 3aNeXnTb Bifi Macy CKOPOTIMBUX GiflKiB,
KifIbKOCTi M'A30BMX BOMOKOH Ta YaCTOTU iMMYJbCiB, WO HAAXoAATb Ao M'A3a. LLlsudkicmes
CKOpOYeHHA M'Ai3ig BU3HAYa€ETbCA YaCOM, 33 AKUIA M'A3 CKOPOUYETbCA 11 PO3CabnioeTb-
cA. Bumpusanicme m’asie — ue iXHA 30aTHICTb TpMBaNuMin Yac NigTPUMYBaTU 3adaHNi
pPUTM Po6OTW. A CTaH MNOCTIMHOIrO He3HAYHOIO HAMpPYXeHHA M'A3IB, 3aBAAKM YoMy Mif-
TPVMYETbCA FOTOBHICTb A0 3AINCHEHHA PO6OTY, € MOHYCcOM M'A3i8.

PoboTy, AKy 34iMiCHIOI0Tb M'A31, MOAINATb Ha CTaTUYHY | AnHaMiyHy. CmamuyHa
po6oma - Le pob6oTa, 32 AKOT M'A3M HaMPYXYIOTbCA, ane He CKOPOUYTbCA (Hanpu-
Knag, Npv yTprYMaHHi BaHTaxy), a OUHAMi4Ha po-

., AKTUH Mio3unH
6oma - pob60Ta, 3a AKOT M'A3M NOYEProBO CKOPO-
uyloTbCA i poscna6moron;cn (Hanpuknag, nig vac g s
6iry um xogiHHs). I g |
. . KoB3aHHs —» | <«— M'n3oBe

, Teoplﬂ, O MOACHIOE MeX”a'HI3M CKOque'HHﬂ oK * CKOpOMEHHA
M H.3IB, 0Tp|/|.|v|ana Ha3By meopu,KoesaHHﬂ. 3rigHo ———
3 Li€lo Teopi€ro, CKOPOYEHHA M'A30BOr0 BOJTIOKHA Db G

. . Pier———— oG-
BifOYBa€ETbCA Mif Yac BTArYBaHHA TOHKMX HUTOK e

AKTVHY B NPOMIKKM Mi>K TOBCTUMU HUTKaMU Mio-
3unHy. CKkopoyeHHA M'A3iB BifOyBa€eTbCcA 3a paxy-
HOK eHeprii ATO (in. 33).

In. 33. MexaHi3m M’A30BOro cKopo-
YeHHA

Omixe, M'A3U BUKOHYIOMb NesHy pobomy, Wo No8’A3aHA 3 iXHIM CKOPOYEeHHAM Yu
HanpyxeHHAM, 3ampamamu eHepeii ATQ ( ymgeopeHHAM menna.

AKi ymoBM HalinpoAYKTUBHILIOI p060TN CKeneTHNX M'A3iB?

BTOMA M’A3IB - ye ¢hizionoeiyHuli cmat, AKUl 8UHUKAE npu mpuganii abo iHmeH-
cusHili pobomi (i nosiazae y mumM4aco8omy 3HUXKeHHi npaye30amHocmi. Takunia cTaH m'a-
3iB CMPAMOBaHWIA Ha 3aXUCT Bifi BUCHAXEHHS | € KOPUCHUM ABULLEM, OCKiNIbKIM 3abe3ne-
Uye BiANMOYMHOK i BiJHOBNIEHHA MOXNMBOCTEM M'A3iB. ig yac BignounHKy BifbyBaeTbcA
He TiNbKW BiAHOBMEHHSA NpaLe3aaTHOCTI, a HaBiTb i 36iNbLUEHHA — NOHAOBIOHOB/IEHHS,
3aBAAKN YOMY M'A3N MOXYTb BUKOHYBATH Lie Binbluy pobOTY, HiXk O PO3BUTKY BTOMU.

BYHUKHEHHA BTOMI NOB'A3aHe 3 TaKMMK ABULLAMY, AK: @) 3BMEHLUEHHA B M'A3aX Kinb-
KOCTi peyoBVH, HEOOXiAHUX AnA ckopodeHH:A (ATD, rnikoreH); 6) HAKOMMYEHHSA B M'A3aX
MOJIOYHOIT KUCSIOTW; B) 3HVXKEHHA 3anaciB KUCHIO B M'3aX; ) 3MiHU CKOPOTANBOT GYHKLIT
Miodibpun; o) 3MiHa CTaHy HePBOBOI 1 eHAOKPVHHOI PerynaTopHuX cuctem (Hanpuknag,
BMICHa)KEHHA HEPBOBMX LIEHTPIB, NOTipLUEHHA NPOBEAEHHA IMNYNbCIB YUepes CMHaNCK).

Hag3suuainHo TprBana abo iHTeHcMBHa poboTa MoXe NMPU3BECTM 4O MEPEBTOMMU,
LLIO € BXe MaToMoriYHMM CTaHOM, 3@ KOO BUYEPMYOTbCA Pecypcy KNiTUH, PYNHYIOTb-
cs opraHenu Touwo. LLlo6 3ano6irtn nepesTomi, HEOOXiAHO NPaBUIbBHO OpraHi3oByBa-
T po6OoTYy 1N BiANOUYMHOK, AOTPUMYBATMCh PaLliiOHaIbHOTrO XapuyBaHHA, BPaxoByBaTu
MO>KJIMBOCTi M'A3iB, YHMKATN HaAMipHUX HaBaHTa)eHb, 60pPOTNCA 3 NOraHNM HaCTPOEM
Ta iH.

Jocnigamy BCTaHOBNEHO, WO Y NIOANHY HaNMPOAYKTUBHIlO b6yae poboTa, Aka
3[INCHIOETbCA 3@ CepeiHbOro HaBaHTaXXeHHSA, cepefHboro Temrny Ta ONTMManbHOro
CTaHy HepBOBOI CUCTEMMU. ICTOTHOI YMOBOIO MPOAYKTMBHOI pobOTW € TPpeHOBaHICTb
M'A3iB.

Omxe, ymogamu HalinpodyKmugHiwoi pobomu m’s3ie € cepeOHE HABAHMAXEHHS,
cepedHili memn, onmumasabHUU CmaH Hep8osol cucmemu Ui mpeHOo8AHICMb M's3i8.




RIANbHICTb

Jla6opaTopHe gocnipgKeHHA
PO3BUTOK BTOMU NPU CTATUMHOMY | AUHAMIYHOMY HABAHTAKEHHI.
BB PUTMY | HABAHTAXKEHHA HA PO3BUTOK BTOMI
MeTta po6oTu: po3BUBATV YMIHHA XapakTepulyBaTu

PO3BUTOK BTOMM.

O6napHaHHA: raHTeni B 3 Kr i 5 Kr, rOAVHHUK i3 CeKyHA-

HOIO CTPINKOl0.

Xig po6oTu:

1. Bi3bMiTb y pyKu raHTeni macoto 3 Kr, NigHiMiTb iX fo piB-
HA Nfeya i yTpymynTe o HaCcTaHHA BTOMK. Yac 3gincHe-
HOI CTaTUYHOI poboTu 3adikcynTe (in. 34).

2. T[licna BigHOBNEHHA M'A3iB (Yepe3 5 XBUAWH) Bi3bMiTb Ti
cami raHTeni i puTMIYHO NigHiMarnTe Ta onyckamnTe ix. Yac
3[iiCHEHOI AiHAMIYHOT PO6OTY 3aNNLWITh.

3. [na pocnigeHHA BNAMBY HaBaHTaXKeHHA CoYaTKy BU-
KOHYETe BMNpaBy Ha 3r’MHaHHA PYKW 3 raHTeneto B 3 Kr, a
nicnA BiANOUYMHKY — 3 raHTesnelo 5 Kr. 3a AKOro HaBaHTa-
MKEeHH# LWBKMALLEe PO3BMBAETLCA BTOMA | HOMy?

4. [nAa pocnifeHHA BMAMBY PUTMY Ha PO3BUTOK BTOMM
3rMHaETe PyKy 3 raHTenelo y noBinbHOMYy Temni, uepes - 34 CTaT“”He (yropi) #
AEAKMIN Yac — y cepefHbOMY, @ 3rofjoM — Y LUBMAKOMY. 3a AnHamivre (sHusy)
AKOro PUTMY AiANBbHOCTI WBMALLE PO3BUBAETHCA BTOMA HABAHTAKEHHA Ha M AN
M'A3iB?

5. Miacymok po6oTn.

MPOEKT HA TEMY «PyxoBa akTUBHicTb — 0CHOBa ¢i3YHOro 340poB’'sA»

3aBOAKM PYXOBIll aKTUBHOCTI OpraHiam edekTuBHiLe 3ab6e3neuyoTbCA NOXNUBHU-
MW PEYOBUHAMU i KNCHEM, WBMZLLE BifOYyBaETbCA BMBEAEHHA 3 OpraHiamMy NpoAyKTiB
06MiHy peuoBuH. Lle cnpuse 36inblueHHI0 06'eMy M'A3IB, CUAN TXHBOFO CKOPOYEHHS i
BUTpMBanocTi. [igrotyiite NpoekT i JoBefiTb B3aEMO3B'A30K CKeNTeTHNX M'A3iB 3 disio-
NOFIYHUMM CUCTEMAMU OPraHi3My NOANHN

A=A PE3YJIbTAT

=== 1-6 6anis * 1. Ha3BiTb rpynu m'asis nioguHu. 2. HasegiTb npuknagm m's-

3iB BepxHbOI KiHUiBKW. 3. LLlo Take po6oTta m'azis? 4. Ha3BiTb ABa BMAK po-

6011 m'a3iB. 5. LLlo Take BTOMa M'A3iB? 6. ke 3HaueHHA BTOMU M'A3iB AnA opraHiamy?

7-9 6aniB ¢ 7. fIki OCHOBHI rpynu Ta 3HaYeHHA CKeNeTHUX M'A3iB nioguHn? 8. Ak npa-

LIoI0Tb CKeneTHi M'A3n? 9. fAKi yMOBM HaiNPOAYKTUBHILWIOT poOOTY CKeNeTHNX M'A3iB?

10-12 6anie * 10. [loBefiTb B3aeEM0O3B'A30K CKENETHMX M'A3IB 3 yciMa disionoriyHmumn
CMCTeMaMM HaLIOro OpraHismy.

Axwjo 6axkaew 6ymu cuneHUM - 6iz2ati, AKwjo 6axkaew 6ymu kpacusum — 6izati, AKW,0
6akaew 6ymu po3yMHUM — Bizati.
lpeubka myapicTb

§ 15. PO3BUTOK ONMOPHO-PYXOBOI CUCTEMU NIOANHU
OCHOBHi NOHATTA 11 Knto4oBi Tepminu: NMOAVNHAMIA.
MpurapanTe! Lo Take onopHo-pyxoBa cuctema?

LikaBo 3HaTn

Pekopan onopHO-pyxoBOi CMCTEMU NIOAVHN:

« HabupaHHA NOXKOW Cyny 3 Tapinku 3agitoe 6nm3bko 30 cyrnobiB BepXHbOI
KiHLiBKW;

+  HaMJoBLIA KiCTKa NOAMHN — CTEFHOBA, HAMKOPOTLUA | HAMMEHLLa — CTPeMiHLe;

+ Y 3[iICHEHHI KOXHOro KpoKy 6epyTb yuyacTb Ao 300 ckeneTHMX M'A3iB;

«  JIOAWHI Nerie NOCMIXHYTUCA, HiX HaCynNUTUCA: Y NepLIOMY BUMNaAKY NpaLo€ BCbo-
ro 17 m'asis, a B Apyromy — axk 43 m’asu;

+  HaNAoOBLUMI M'A3 NIOAVHW — KPaBeLbKNN M'A3 CTerHa, HaMKopoTLLMI — CTPEMiH-
LeBMA M'A3 CcepedHbOro Byxa JOAVHM, @ HAUCUbHIWNI — YOTUPUTONOBMIA M'A3
CTerHa.

3MICT

flke 3HaYeHHA MaloTb ¢i3VYHi BNpaBu AnA npaBuibHOro ¢popmyBaH-

HA cKeneta Ta m'asis?

Y npoueci pocTy 1 po3BUTKY NIOAUHN BifOYBaOTbCA 3HaUHI 3MiHM OMOPHO-PYXOBOT
cucTemMu, NOB'A3aHi Hacamnepeq, i3 POCTOM KiCTOK, IXHIM OKOCTEHIHHAM, popMyBaHHAM
NnocTaBW, 3MiHOK NPONOPLIN TiNa, 3MEHLIEHHAM BMICTY OpPraHiYHMX CrOAyK Y KiCTKax,
pPyXnMBOCTI Cyrno6iB, enacTMyHOCTi 38'A30K Towwo. Lli 3MiH1 onopHo-pyxoBoi cuctemu
3HaYHO Mipoto 3anexaTb Bi ¢i3nYHUX BNpaB. Y NOEQHAHHI 3 cnamu npupoan (CoH-
Lie, BOAa, MOBITPA) 1 peXumy xapuyBaHHA ¢i3nyHi BMpaBu JO3BOATb PO3BMBATU i 03-
[OPOBIOBATU OpraHiam Ao rnbokoi ctapocTi. Ane npu LiboMy HeoOXiJHO BpaxoByBaTu
neBHi BikoBi 0CO6MMBOCTi ONMOPHO-PYXOBOI CUCTEMMU:

+  PICT KIiCTOK 3[iNCHIOETLCA HEPIBHOMIPHO 11 TprBaE Ao 20-24 pokis;

«  ¢dopmyBaHHsA BUrMHIB xpebTa 3aBepLuyeTbca Ao 18-20 pokis;

«  PYXUBICTb Y Pi3HMX Bigainax xpebTa po3BMBAETLCA HEPIBHOMIPHO: Hambinblia y
8-9 pokiB, nicna 15-17 pokKiB — 3MeHLYETbCA. 3 BIKOM MixkxpebLeBi ANCKM BTpaya-
I0Tb €N1aCTUYHICTb;

+  OKOCTEHIHHA KiCTOK BepXHiX KiHLiBOK MOUYNHAETbCA B Mepios CTaTeBOro Jo3piBaH-
HA;

+  iHTeHcMBHe 36inbleHHA Macu M'A3iB BifbyBaeTbcA Big 14 fo 16 pokis, | ToMy Le
HalKpalLm1in nepiog Ana noyaTky 3aHATb CUNoBUMU Gi3MYHMM BNpaBamMu.

Mpy perynapHux 3aHATTAX Gi3VMYHMMK BNpaBaMun NOAMHA CTA€ BUTPUBANILLOIO,
MILHILIVMM CTaloTb KIiCTKW CKeneTa, PO3BMBalOTbCA BHYTPILLHI M'A3M 11 BOOCKOHANIO0Tb-
€A ixHi dyHKuii. DiznuHa poboTa € eanHUM Pi3ioNnoriyHUm 3acoboM 3HATTA eMOLLiHKX
Hanpy»keHb, 3aBAAKN YOMY HepBOBa CMCTeMa 3MoxKe 3abe3neuyBaTy YiTKy perynsadio
po6oTn m'a3iB. Qi3nyHi BNpasK NiABULLYIOTb 3aXUCHI BNACTUBOCTI KPOBI I LKipw, CTil-
KiCTb opraHiamy 0 HecTaui KUCHIO, HU3bKUX | BUCOKMX TemMnepaTyp, MPOHNKAYol pa-
niauii Towo.

Omyxe, 3aHAMMA QI3UYHUMU 8NPABAMU Yisllowe 8nau8arMe HA OpedHi3m uwe y
Mmomy pasi, AKWO IXHA opzaHizayia 8idnosiode 8ikosUM 0co6aUB0CMAM JIOOUHU.
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ik no3Hava€eTbCA rinognHamis Ha 340poB’i nlANHN?

rNOAUHAMIA (Big rpeu. eino — nig, OUHAMIC — CUNa) — NOpyWeHHA PyHKYil op-
2aHi3my (onopu, pyxy, Kpog8oobizy, OUXAHHSA, MpasieHHs, 8UOiNeHHs, pe2ynauil pyHKuil)
uepe3 obMexXeHHS pyxo8oi akmueHocmi. MKUTTA Cy4YaCHOI JIOAVHK, CTano Ginbly Kom-
GOPTHUM | 3pyUHUM, aHi>K paHille. TexHIYHU Nporpec MOMITHO MOMErLMB HaM »KUT-
TA: TPAHCMOPT A0BO3UTb [0 NOTPIOHOro MicusA, NobyToBa TeXHiKa BCe pobuTb 3a Hac.
Haw opraHi3am 6inbluy yacTHy yacy nepebyBa€ B CMOKOI 1 MOUYMHAE BTPayaTh CBOKO
pyxnuBicTb. [inoagnHamia — xBopoba CyyacHOi NIOAMHN, OCHOBHUIN YNHHUK PU3KKY, LLO
HeraTVMBHO BMJIMBAE Ha PIiCT i PO3BUTOK JIIOAMHM, TPUBASICTD 1i XKUTTA, XKNTTEBI QYHKLT
1 3aranbHUI cTaH opraHiamy. OcobnrBo CTpaXkaae Bif rinofnHamii cepLeBo-CynHHa
cucTeMa: MopyLLYeTbcA poboTa cepud, BTPAYaETbCA TOHYC CyAWH, CMOBINbHIOETHCA
KpoBOOGIr Towo. HeraTBHWUIA BNAIMB BUABAETbCA | HA 0OMiHi peYOBVH Ta eHeprii: no-
riplyeTbca 3a6e3neyeHHA KNiTUH NOXMBHUMMN PEYOBMHAMY 1 KMCHEM, MOPYLIYIOTHCA
npoLiecy CMHTEe3y 1 Po3LensieHHA B KIITUHaX TOLO.

MoripwyeTbcA HepBoBa perynAuia AiANbHOCTI M'A3iB, Y AKiN 6epyTb yyacTb TaKi
CTPYKTYpPV HEPBOBOI CUCTEMM, AIK: KOPA 8e/TUKO20 MO3KY (BifNOBifa€ 3a yMOBHO-pednek-
TOPHY PYyXOBY AiANbHICTb), MO304OK (peryntoe
KoopauHaLilo pyxiB), cnUHHUU MO30K (MIiCTUTb
HepBOBI LeHTPU pedneKcis, WO 34iACHIOTb Nia-
TPVIMaHHA NOCTaBW, XOAiHHA, 6ir).

OcobnmBo HebaXkaHUM € MOEAHAHHA riMo-
AVHAMIT 3 HagMiIPHUM HEpPBOBO-NMCUXIYHUM Ha-
BaHTaXEeHHAM, 3/TOBXMBaHHAM ragkeTamu Ta
nepeigaHHAM. Hacnigkom moxKyTb CTaTu Hampis-
HOMaHITHILWIi 3axBOPIOBaHHA, HanNpuknag, OXwu-
PiHHSA, aTepOCKIepo3, FoNoBHNIA Binb, NoripLeH-
HA 30PY, 3HWKEHHA IMYHITeTY TOLLO.

OcHOBHMMU npodinakTUYHMMK 3acobamu
npoTu rinognHamii — xsopobu XXI cTonitra — €
pyx, ®i3nYHI HaBaHTaX<eHHsA i 30OpPOoBUIA CNOCI6
KUTTA.

Omyxe, 2iNOOUHAMISi CNPUYUHSAE 3HUXEHHs He MiflbKu i3uyHoI, a t po3ymosoi
npaye30amHocmi, i 8 NOEOHAHHI 3 IHWUMU HeCNpUAMIUBUMU YUHHUKAMU
npu38o0UMb 00 Pi3HUX 30XB8OPHOBAHb.

AKi NprMYMHM NopyLeHb ONOPHO-PYXOBOI cucTtemmn?

MopyLweHHA oNOPHO-PYXOBOI CUCTEMM MOCIAAKTb Apyre Micue nicnA cepueBo-cy-
OVHHUWX 3axBoptoBaHb. OCKiNbKy OMNOPHO-PyXoBa C1MCTEMA — Lie OCHOBA HaLOoro Tina, To
il po36anaHCcoBaHiCTb NPOBOKYE XBOPOOW iHILINX CUCTEM, 3HUXKEHHA PYXITMBOCTI i no-
ripLeHHA 3arasibHOro CTaHy OpraHiamy. 3a NPMYNHAMN BUHNKHEHHA NOPYLLEHb 3aXBO-
plOBaHHA OMOPHO-PYXOBOT CUCTEMU NOAINATb Ha NPUPOOHI, OUCMPOitHI, MeXAHIYHI.

lMpupoOHi x8opobu CTaHOBAATL rPYMy Ypa)<eHb, L0 BUHNKAIOTb AK MOPYLIEHHA PO3-
BUTKY KIiCTOK UM M'A3iB 1O HapOaKeHHsA (BpomeHi XxBopobu) abo nicna HapomKeHHs
(HabyTi xBOpOOM). LIi XBOPOOY MOXKYTb MaTh CNafIKOBUIA XxapakTep (nosidoakmunis, map-
Myposa xeopobd), BUHMKATN BHaCNiAOK BMMBY LWKIANMBMX GaKTOPIB Ha BariTHUX Xi-
HOK (npupo0xeHuli 8UBUX cMe2Ha), AK YCKNagHeHHA nepeHeceHnx iHGeKLiNHMX 3axBo-
ptoBaHb (apmpumu cyznobie, ocmeomienim Kicmkogo2o MO3Ky, my6epKy1b03 KiCmok,
Mio3umu m'a3ia), NopyLIeHHA 0OMiHY pe4yoBUH (paxim).

JucmpogivHi 3ax80pto8aHHA PO3BMBAKOTLCA NPU MOPYLLEHHI XKUBMEHHA KiCTKOBOI,
XPALLOBOI Ta M'A30BOI TKAHVH. Y pe3ynbTaTi Liboro AinfaHKa KiCTK1 MepTBi€, M'A30Bi BO-

NOKHa TOHLWaTb, M'A3 aTpodyeTbcA, XpALLi aedopmytoTbca Towo. Mprknagom 3axso-
pioBaHb € BUKpUBJIEHHA xpebma (ckonios, nopAo3, Kidos), naockocmonicmes, ducmpo-
¢ia m’asis, ocmeoxoHOPo3, 0CMeonopo3.

MexaHidHi nowKoOXeHHs KiCTKOBOI CUCTEMU CMOCTEpIiralnTbcs HanvacTiwe. [o
HUX BiAHOCATb PO3TArHEHHSA 3B'A30K, 3a6ii1, BUBUXM CyrnobiB, nepenomm KicTok. Po3-
ms2HeHHs 368’A30K — Lie YaCTKOBMIA PO3PMB BONTOKOH, WO 3'€AHYIOTb KiHLi KicToK. [Mpn
LiIbOMY BVMHUWKAE CUNbHUI 6inb, HabpsAK abo cnasm m'aA3a. 3a6in (yaap / 3abutTa) — no-
LUKOZXKEHHA M'AKNX TKaHWH 3akpuToro Tuny. O3Hakamu 3a6oto € npunyxnicTb, 6inb,
KpOBOBUMBU Nif WKipy. Busux cyenoba — Buxig cyrno6oBoi ronosKu i3 cyrno6osoi
3anaguHu. O3Hakm BUBMXIB € 3MiHa dopmun cyrnoba, binb. llepesiom Kicmku — Le no-
pYLWeHHA i UiniCHOCTI BHACNigOK HeCnoAiBaHOI Aii 3HaYHOI mMmexaHiyHol cunn. Pos-
pi3HAOTL NepenomMmn 3akpumi (6e3 ypakeHHa LWKipn) i 8idkpumi (cnocTepiraeTbca
NMopaHeHHA LWKipyu B 30Hi nepenomy). [Ina nepenomiB xapakTepHi: pi3kuin 6inb, Lo
NOCUITIOETLCA Mif Yac PyxiB, NOABa HABPAKY, PYXNIMBICTb KiCTOK, 3MiHa X MOJIOMXEHHS.

Omxe, OCHOBHUMU YUHHUKAMU, AIKi NPOBOKYIOMb Ui NOPYWeHHS € iHpeKyii,
2inoduHamis, 8iocymHicme abo HaOMipHiCMb HABAHMAXeHHHA, HA0IUWKo8a Mdcd,
MexaHiyHi mpasmu, nepeoxoso0XeHHs, HenpasusibHe Xap4yy8aHHA ma iH.

QIAJNIbHICTb

MPOEKT HA TEMY:
«FinogvHamis - BOpor cyyacHoi nloguHn»
BnnmBe rinoanHamii No3HaYa€eTbCA Ha KOXKHIN cuctemi
opraHiamy nogunHu. MNigrotyiite NPoeKkT Ta BU3HauTe 3Mi-
HW OCHOBHUMX NPOLECIB XUTTERIANBHOCTI, WO BUHNKAIOTb
BHACNIJOK 3HVKEHHA PYXOBOI aKTUBHOCTI.

CAMOCTIAHA POBOTA 3 TABJIMLIEIO Mepwa gonomora nNpu YWKOMKEHHAX
OMOPHO-PYXOBOI CMCTEMU

CBO€YaCHO HajlaHa Ta NPaBWIbHO NPOBeeHa Neplia MeanyHa JONOMOra He iiLe
PATYE XKUTTA NOTEPNINOrO, a 1 3abe3neuvye nogasblue yCnillHe NiKkyBaHHA XBOpoby abo
ywkomXeHHs. MNeplwa megnyHa (gonikapcbka) 4OMOMOra - Lie KOMMIeKC HanmpoCTilLmnx
MeAUYHNX 3aX0fiB, WO BMKOHYIOTbCA Ha MiCLi YParKeHHSA 3 BUKOPUCTAHHAM NigpyyYHUX
3aco6iB. 3acToCyTe 3HaHHA A1 OOIPYHTYBaHHA NePLUIOT JOMOMOIMM NPY MeXaHiYHKX
ywkoaxeHHaAx OPC.

Ta6nuua 19. O6rpyHTYBaHHA NpaBus HagaHHA NepLIOi JoNoOMOoru
npw YLIWKOAKEHHAX ONOPHO-PYX0BOi CMCTEMU

OO6r'pyHTYBaHHA

YwKomKeHHA
npasun

Mepwa mepuuHa gonomora

OxonogeHHs (Nig, 3MoyeHa BOAO TKaHMHa TOLLO),
Po3TArHeHHA 0obMexeHHsA pyxiB 3 JONMOMOroto Tyroi NoB'A3Ky; dikcauia
KiIHUIBKM B NPUNIAHATOMY MOSIOMXEHHi.

Crnokii NOWKOAXKEHOI YaCTUHM TiNla, MilLEYOK 3 JIbOJIOM
4n XONOAHUI KOMMNPEC, WiflbHa NoB'A3Ka
Oxonop»KeHHA ypaxeHoro cyrno6a, 3adikcyBaHHs 0Oro
BuBunx 3 JOMOMOrOH0 WNHM Y LWiNbHOT NOB'A3KW. BNpaBnaHHA
BMBMXiB 6€3 nikapA He [JOoMNyCKalTbCA

HaknagaHHA CTepuibHOT NOB'A3KM Ha paHy, 3HEPYXOM-
Mepenom JIEHHA NiAPYYHNMM 3ac06amu, 3He6oNOBaNbHI NiKK
(HanpwuKknag, aHanbriH)

Ynap




bloJsioria + MEAULINHA TyHenbHUI CUHAPOM

CyyacHuid cnocib Xutta nepepbavae yacTy \
po6oTy 3 KOMM'toTEePOM, TeNnedOHOM, MAAHLLIETOM
Ta iHWWMKU npuctpoamun. Yacto niogn, poboTa
AKX MOB'A3aHa 3 MOHOTOHHOIO PYYHOL0 POBOTOIO,
nifl Yac AKOT KNCTb NepebyBa€ B HE3PYYHOMY MO-
NOXEHHI, BifuyBaloTb OHIMIHHA KUCTi 1 NanbuiB
nicna pobouoro gHsA. He BCi 3HaloTb, WO Lie MoXe

Micue 3awemneHHs

Cyxo-

Kmnna
6yTN TYHENbHUI CMHAPOM abo AK NOro LWe Ha3u- ] 3rMHavis
BaloTb CUHAPOM 3an’ACTHOro KaHany. CamocTinHO Monepeuna | Kncti
3a JONOMOTOI0 iHTEPHET-IXKepen 3HalAiTb iHop- 38'A3Ka KUCTi |1\ CepepuHHuin
MaLito OO YNHHUKIB BUHVKHEHHS, NTIKYBaHHA Ta : Heps

NPO®INAKTUKN TYHESIbHOTO CUHLPOMY.

A=A PE3YJIbTAT

=== 1-6 6anis * 1. HasepiTb NpvKnag 3MiH ONOPHO-PYXOBOrO anapaTy MOANHN,
noB’A3aHux 3 ii Bikom. 2. Ha3BiTb ocobnmBocTi pocTy nioguHu. 3. LLlo Take ri-
noguHamia? 4. Haseditb NpuKIagm 3miH CkeneTy 1 M'A3iB, WO CyNPOBOAXKYIOTb Finoagu-
Hamito. 5. AKi € rpynu nopyLeHb ONOPHO-PYXOBOI cnctemun? 6. Ha3BiTb BUAK MexaHiu-
HMX MOpPYLLEHb OMOPHO-PYXOBOI cucTeMun. 7-9 6anis ¢ 7. Ake 3HaUeHHA MatoTb Qi3NYHI
BMpaBu Ana NpaBuibHOro GopmyBaHHA ckeneTa Ta M'A3iB? 8. Ik MO3HaYaEeTbCA rino-
AVHaMiA Ha 3800poB’T NoAnHU? 9. AKi NPUYMHN NOpPYLLIEHb OMOPHO-PYXOBOI CUCTEMIA?
10-12 6anis ¢ 10. JoBefiTb posb ¢i3NYHUX BNpaB 1 PyXOBOi akTMBHOCTI A1 36epe-
»KeHHA 340pOB’A NI0ANHN.

Tema 3

OBMIH PEYOBVH TA
NMEPETBOPEHHSA EHEPTII
B OPTAHI3MI JTIOOAVUHU

—0—®

Xuei cucmemu - ye cucmemu, Yepes sKi 6e3nepepsHo 30ilicHIOEMbCA
mpueduHuli Nomik pe4yos8uH, eHepzii ma iHghopmauii.
OpHe i3 BU3SHAUYEHb XUTTA

§ 16. OBMIH PEYOBWH TA NEPETBOPEHHSA EHEPTIi B OPTA-
HI3MI TIOAUHUN - OCHOBHA BJIACTUBICTb XKUBOI'O

OcHOBHi NOHATTA 11 KNovoBi TepmiHn: OBMIH PEYOBUH TA NMEPETBOPEH-
HA EHEPTTII.
Mpuragaire! Lo Take 6ionoriuHa cuctema?

LikaBi ¢aktn

[OOVHHMK 3pobneHnii i3 AeKiNbKOX AecCATKIB AeTaseil, aBToMobinb — 3 Je-
KiIbKOX COTEHb, Cy4YaCHU KOMM'loTep — 3 AeKiNbKOoX AeCATKIB Tucay. A nogu-
Ha? Baxkko MmoBipuTK, ane ue $akT: B OpraHiami HOBOHaPOIXEHOI AUTUHN MiCTUTHCA
6n3bKO 2 TPWUMBbIOHIB KJTiITVH, @ OpraHiam 0poC/ol lloAnHa CKNagaeTbCA Oinblue aHix
i3 100 TPUNbIOHIB KNITUH. AKa OCHOBHA BNaCTMBICTb OpPraHi3mMy NtoarHN 3abe3neunTb
IXHIO XXUTTEAIANBHICTL?

10" - pecatb 10 108 — kBiHTUABMOH 1 000 000 000 000 000 000
102 - cTO 100 10%" - cekctunbiiod 1 000 000 000 000 000 000 000
10° - Tucaua 1000 10% - centunbitiod 1 000 000 000 000 000 000 000 000
10 - MinbIoH 1 000 000 10?7 — oktuAbioH 1 000 000 000 000 000 000 000 000 000
10° - minbapg (6inbiioH) 1 000 000 000 10% — HOHINbMOH 1000 000 000 000 000 000 000 000 000 000
10'2 - TpUnbIAOH 1 000 000 000 000 10% - peunnbiioH  TPUALATb TP HyNi MicnA OanHUL
10" - kBagpuibiioH 1000 000 000 000 000 | 10 - ryron CTO HyniB MicnA oanHULI
3MICT
Y yomy CyTHiCTb 06MiHY pe4yOBMH Ta NepeTBOPeHHA eHeprii
B OpraHi3mi nioguun?

OpraHi3m noanHu € BiAKPUTO 6i0NOriYHOK CUCTEMOLD, OCKINIbKM MiXK OpraHi3Mom
i LOBKINIAM NOCTINHO BigbyBaETbCA OOMIH PEUOBMH Ta eHeprii.

OO6MiH peyoBUH 11 eHeprii B OpraHi3mi 3aiiCHIOETbCA 3aBAAKN CYKYNHOCTI disiono-
FiYHNX GYHKLIN — B3aEMOMOB'A3aHNX NPOLLECIB fMXaHHA, TPABNEHHSA, BUAINEHHA, TpaH-
CNOpPTY PEYOBKH TOLLO. 3 0OMIHOM PEUYOBUH 1 eHeprii NoB’A3aHi 1 yCi iHWi BAACTUBOCTI
OpraHi3my, AKMMY € NOAPA3NMBICTb, PiCT, PO3BUTOK, aAanTWBHICTb Ta iH.

OcHoBoto byab-Akoi disionoriyHoi GyHKLIT € NnepeTBOPeHHA PeYoBrH Ta eHeprii
B KNiTHaX. MOXKMBHI pe4yoBMHM WO HaAXo4ATb B OpraHiam, NoTpanaatoTb A0 KNITUH i
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BCTYNatoTb Y XiMiYHi peakuil po3nagy 1 cuHTesy. Lli ximiyHi nepeTBOpeHHA pevoBUH Cy-
NPOBOLXKYIOTbCA (hi3UYHUMU MPOoLecaMmn NepeTBOPeHHA eHeprii. XiMmiuHa eHeprisa cno-
NyK Nicna iXHbOro po3nagy Mo<e NepeTBOpPIOBaTMCA Y MeXaHiUHY eHeprilo CKOPOUeHHs
M'A3iB, eNeKTPUYHY eHepritlo iMNYNbCiB ANA JiANbHOCTI HEPBOBOI CUCTEMU, MPOMEHEBY
€Heprito TenI0BOro BUNPOMiHIOBaHHA. YacT1Ha 3BiNbHEHOI eHeprii BUKOPUCTOBYETbCA
KNiTHaMW ANA yTBOPEHHA BIaCHMX PEYOBUWH, HEOOXIAHNX ANA PO3MHOXEHHSA, POCTY,
OHOBJIEHHA OpraHen, pereHepadii TKaHWH TOLLO. |HLLa YacT1Ha eHeprii NepeTBOPIOOTb-
CA B Tenno, WO BiAAaETbCA OPraHi3MOM B HaBKOJIMLLHE CEpefoBULLE.

Mig yac 06MiHy peyoBMH Ta NePEeTBOPEHHA eHepril B OpraHi3mMi NIOANHM 34iACHIOETb-
€A HM3Ka GyHKLIN, a came: 1) nnacmuyHa (3abe3neyeHHA NoTpeb opraHiaMy B peyoBu-
Hax); 2) eHepeemu4Ha (3abe3neyeHHA NoTpeb opraHiamy B eHeprii); 3) 2oMmeocmamuyHa
(nigTPYIMaHHA CTaNOCTi BHYTPILLHLOrO CepeAoByLLa ANA XKUTTERIANBHOCTI OpraHiamy).

Omxe, OBMIH PEYOBUH TA NEPETBOPEHHSA EHEPTII - cykynHicmb ¢izionoziu-
HUX, XiMiYyHUX ma i3u4yHUX nepemeopeHb pevyo8uUH U eHepzii 8 OpeaHi3mi 8i0 Yacy
IXHb020 HAOXOO0XeHHSA 3 HaBKOIUWHbO20 cepedosuwya 00 8usedeHHs NPodyKmie
po3nady U mensna.

Aki eTann 06MiHy pe4oBIUH 11 eHeprii BUAINAITbL B opraHismi?

XiMiUHi peyoBUHM Ta eHeprifa iXHiIX XiMiYHMX 3B'A3KIB MOTPaNNATb AO OpraHis-

My JIIOAMHIN Yepe3 TpaBHY cucTemy. MpocTi cnonyky Ta Mani 3a po3mipaMy MOneKynu

BCMOKTYIOTbCA 1 0Apa3y NOTPanaAioTb B KPOB. A CKNafHi OpraHiuHi peyoBMHMN 3a3Ha-

t0Tb Gi3MYHKX 1 XiIMIYHUX NepeTBOPEHb, Y pe3ynbTaTi AKUX PO3MafaloTbCA Ha NPOCTi

CNONyKM: 6iNKN PO3LLENIOIOTLCA HA AMIHOKUCIIOTY, XXUPW — Ha >KUPHI KUCNOTW | CnpTy,

BYrneBoau — Ha MOHocaxapuau. Lii peyoBrHN BCMOKTYIOTbCA B KPOB uu Nlimdy i nepe-

HOCATbCA A0 KNITWH.

YcepenuHi KniTuH BigbyBaeTbca Apyrmin eTan oOMiHY PevoBMH Ta eHeprii — BHY-

TPILWHBOKNITUHHWIA, @00 NpomixHMIA. OCHOBOIO LibOro eTany € ABi rpynuv NpoLecis:

+  npouecn cuHmesy — yTBOPEHHA CKNagHUX OPraHiyHMX CNOJYK i3 MPOCTUX, Ha AKi
BUTPAYaETbCA eHeprisa (acuminAawia);

+  npouecn po3nady — NePeTBOPEHHA CKNAaJHUX OpPraHiuHUX CNOAYK Ha NPOoCTi, Nig
yac AKMX eHepria BMAINAETbCA (AMcnminayin).
Acuminadis i gucuminauia BigbysatTbca of-

HOYacHO i B3aeMoMoB'A3aHO MixK cobot. B pe-

| eran. HapgxopXeHHA peyoBUH 1
eHeprii B opraHiam

3ynbTaTi PO3LEenneHHA PeYOBUH 3BITIbHAETHCA T

eHeprif, AKa 3aTPaYaETbCA Ha CUHTE3 CNONYK. TpaHCNOpT PEUOBIMH A0 KNITUH
Mpouecn cMHTe3y He 3aBXKAN BPiIBHOBAXEHI 3 (KpoB, niMda, TKaHMHHa pignHa)

npouecamu po3nagy. Tak, B opraHi3mi, Lo pocre,

nepeBa)kaloTb NPOLECU CUHTE3Y, 3aBAAKN YoMy Il eTan. BHYTPiLWHbOKAITUHHNI

3abe3neyyeTbca picT opraHismy. Mig 4ac iHTe- O6MiH: acuminALia i AUCUMinALiA

HCUBHOT $i3nMyYHOI PobOTK Ta B CTApOCTi Nepesa- &

TpaHCnNopT peyoBUH Big KNITUH

»KaloTb NpoLecy posnagy. - '
P b Y (KpoB, niMmda, TKaHWHHa pianHa)

MpopyKT 06MiHY peyoBUH BUAINATLCA B
TKaHWHHY pignHy i noTim B KpoB Ta nimody, AKi 1
TPAHCMOPTYIOTb IX A0 MEBHMX OpraHiB (Me4iHka,
nereHi, HAPKWK, WKipa, TPaBHUI KaHan) Ana B1MAaa-
NEeHHA 3 OpraHismy.

Il eran. BuganeHHsa peyoBuH
1 Tenna 3 opraHiamy

Omixe, 8 op2aHi3mi OOUHU 8UOINIAIOMbE MPU OCHOBHI emanu 06MiHy pe4o8uH
ma nepemeopeHHs eHepeii: 1) HAOX00XXeHHS pe4o8UH Ma eHepeail 8 opaaHi3m;
2) 8HYMPpIiWHbLOKAIMUHHUU 06MiH; 3) 8UOA/IeHHS pe4yoB8UH MAd eHepzii 3 0p2aHi3my.

Bip 4yoro 3aneXuTb iHTEHCUBHICTb 06MiHY pe4OBUH Ta NepeTBOPEHHA eHeprii?

OO6MiH peYyoBMH Ta NEPETBOPEHHA eHeprii B opraHiami niogmHu BigbysaTbca He
3aBX[V OA4HaKoBO. Y 3[0pOBOI NIIOAVHU Lie MOB'A3aHO 3 BiKOM, $i3UYHMM CTaHOM Op-
raHiamy, CTaTTio, Macoto Tifna Towo. Tak, 3 BikOM iHTEHCUBHICTb OOMIHY 3HUXKYETbCA Ha
7-10 % KOXHi fecAaTb POKiB, AOCATalYM B CTapOCTi CBOro MiHIMYMy, a 3aCTyAa Yv Tpas-
MU aKTKBI3yloTb OOMiHHI npouecu. IHTeHCMBHICTb 0OMiHY peyoBMH B OpraHi3mi nioau-
HV BU3HAYaETbCA XapUuoBMMU 1 eHepreTUYHUMK noTpebamu, Lo 3anexaTb Bif HU3KM
YNHHWKIB:

1. [lo6os6i ma ce30HHIi 3mMiHU 8 Nnpupo0i, 1O 3yMOBIOTb PUTMIUYHICTb NPOLIeCiB
06MiHy. Tak BpaHLUi iHTEHCMBHICTb 0OMiHY PEUYOBUH 3POCTAE, @ BHOUI 3HUXKYETbCA, Ha-
BECHi Ta paHHIM NiTOM 0OMiH PEYOBUH MiABULLYETHLCA, @ Ni3HLOT OCEHI 1 Y3UMKY - 3HU-
KYETbCA.

2. QisuyHe ma po3ymoee HABAHMAXKEHHA. IHTEHCUBHICTb OOMiHY peUyOoBUH 11 Nne-
peTBOpPEHHA eHepril 3poCTaloTb B yMOBaxX HaBaHTaXXeHHA TOMY, LLIO 3MIiHIOETbCA aKTUB-
HICTb i KiNbKiCTb KNITUH, AKi pearytoTb Ha Ui 3miHK. Hanbinbluimi piBeHb 0OMiHYy cnocTe-
pira€eTbCA B rONOBHOMY MO3KY, MeYiHLji Ta CKeNleTHMX M'A3ax.

3. CnoxkueaHHaA iXi. Iig Yyac NpUnoMy i>Ki iIHTEHCMBHICTb OOMiHY PEUOBMH 3POCTAE,
LLIO NOB'A3aHO 3 TPABHOK aKTUBHICTIO KNITUH Ta opraHis. Llen edpekT y disionorii Ha3u-
BalOTb cneyupiyHUM OUHAMIYHUM YyNJIuUBOM Ii.

4. Temnepamypa HABKO/IUWHbO20 cepedosuuyd. IHTEHCUBHICTb 0OMiHY peyoBUH
1 NepeTBOPEHHA eHeprii 3pocTaE y pasi BiaxuneHb Big TemnepatypHoi HopMu. [MoMiTHI-
UMM € 3POCTaHHA IHTEHCUBHOCTI 3i 3HVMXEHHAM TeMnepaTypu.

Omxe, 06MiH pe4o8UH Ma nepemeopeHHs eHepeii 8 PI3HUX KIMUHAX, MKAHUHAX,
0p2aHAax ma op2aHiamax mMmoxe 8i0bysamucs 3 pi3HOK0 IHMeHCUBHICMIO, WO BU3HAYA-
€MbCA NomMpebamu op2aHiaMy ma yMmosamu cepedosuuyd.

DIANbHICTb
DocnigHMUbKMii NPaKTUKYM IMT
CAMOCIMOCTEPEXXEHHA 3A CMIBBIAHOLLEH- Bik| Husbkuii | Cepepiit | Bucokuii
HAM BATU 1 POCTY TUIA Y IIOOUHU x 3pict, | Maca, | 3pict, |Maca, | 3pict, | Maca,
Merta: gocniguTty BignoBiAHICTb MiX Macor U || Gr || B9 || G || (0 || G

10 |127-134) 22-27 |134-142| 27-34 |142-151| 34-47
11 [131-140] 24-30 |140-148) 30-38 |148-157| 38-55
12 |137-145] 27-36 |145-154| 36-45 |154-163| 45-63

Tina 1 3pOCTy NIOAVHU Ta BMITU OLiHIOBaTK CTY-
NiHb L€l BiANOBIAHOCTI 3 BUKOPUCTaHHAM MeTOoay

MOKA3HNKIB. . 13 [143-151{32-43 [151-159] 43-52 [159-168] 52-69
O6napHaHHA: Baru, pOCTOMIp. 14 [147-155) 37-48 [155-163) 48-58 |163-171| 58-72
Xia po6otu: 15 [150-157] 42-50 [157-166| 50-60 |16-173] 60-74

|. Bu3sHauyeHHA pocTy i Macu cBoro Tina. Mo- | 16 [151-158]45-51 [158-166| 51-61 |166-173| 61-75
MipsiiTe picT, BUMipaiiTe Macy Ta mopisHaiTe 17 [152-158| 46-52 [158-169| 52-61 [169-174| 61-76
CBOI NOKa3HMKM 3 CTAaHAAPTHUMYM MNOKa3HMKa- IMT
MU TabnuLb AnA XNonuiB Ta AiByar. BiK Husbkuii | CepepHiii | Bucokuii

II. BusHaueHHA IiHOekca macu mina (iH- |V | 3pict, |Maca, | 3pict, |Maca,| 3pict, |Maca,
Aekc Kerene). Busnauaemo indexc (IMT): 10 122/l N1|33 23Kr28 13? A:42 28Kr35 14;,l “:49 3524
IMT = M(kr) / P? (m? (mopiBHI0€ Maci Tina B - = - - -

. ( _)V/ ( .) (nop ) 11 [131-138] 26-31 [148-156| 31-39 [148-156| 39-51
K, NOAINeHiA Ha 3picT y KBaAPATi B METPaX). (75 135 143] 28-34 |154-163) 3445 |154-163) 4558

laeanbHa maca Tina fLOPOC/Ol SOANHN KO- |13 (141-149] 30-38 | 160-170] 38-50 | 160-170] 50-66

BAETbCA B MeXax iHAeKCy Macu Tina Bif 20 4O | 14 |148-156] 34-42 |167-176| 42-56 |167-176| 56-73

25 Kr/M% FKILO MOKa3HMKM MeHLLi, TO MOXHa | 15 |154-162| 38-48 [162-173| 48-62 |173-181 62-80

FOBOPUTY NMPO HEJOCTATHIO Macy, AKLO Ginb- | 16 [158-166| 4-54 166-177) 54-69 |177-186) 69-84

Wi — NP0 HaANLIKOBY MaCy. 17 |162-171) 49-59 |171-181| 59-74 |181-188| 74-87
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[pumimka. IMT dna dopocnux i 0na dimeli po3paxo8yemsbca no-pizHomy. [Jooamko-
8UMU Napamempamu npu po3paxyHkKy iHOekcy cmarome 8ik i cmame oumuHu. Hopmarie-
HuUl IMT y 0imel meHwie, Hix y dopocsux - 8id 15 do 18,5 3anexHo 8i0 8iky. Lle nog’a3aHo 3
mum, wo y 0imed i dopocsux pizHi nponopyii mina.

BIONOriA + XIMIfl 3akoH 36epe)eHHA Macu pe4yoBUHI

Muxatino Bacuneoeuy4 JlomoHocoe (1711-1765) nos’'a3yBaB
i3 3aKOHOM 36epeXkeHHs eHepril i Po3rnsaaB ix Ak 3arajibHUN 3aKOH
NPUPOAU — 3aKOH 36epeXkeHHs Macu Ta eHepril. Mo cyTi Le € yHiBep-
CaNbHUI 3aKOH, ane AK NPaBUJIO Or0 PO3[INAITb Ha ABi YaCTMHN.
Ximia Ma€e cnpaBy 3 3aKOHOM 36epexeHHsA Macy, a di3mKa — 3 3aKo-
HOM 36epexeHHs eHepril. AK GopmMynioTbCA Ui 3aKOHU?

5 PE3VIJIbTAT

‘ol 1-6 6aniB ¢ 1. LLlo Take 0OMiIH PeYoOBUH Ta MePETBOPEHHS eHeprii? 2. Ake
3HaueHHs Ma€ 0OMiH peyYoBUH Ta NepeTBopeHHsA eHeprii? 3. Lo Take acumi-
nauia? 4. Lo take gucuminadia? 5. HaBegitb npuknagn YNHHUKIB, WO BMANBAKOTb Ha
0OMiH pevyoBVH Ta NepeTBOPEHHA eHeprii. 6. Ha3BiTb opraHu nogrHM 3 HanbinbLo
iHTE@HCKBHICTIO OOMiIHHUX NpoueciB. 7-9 6anis ¢ 7. B yomy cyTHiCTb 0OMiHY peyoBUH
Ta NepeTBOPEHHSA eHeprii B opraHi3mi nioguHn? 8. Aki eTann 06MiHy peyoBUH 11 eHepril
BMAINAIOTb B OpraHiami? 9. Big uoro 3anexuTb iHTEHCKBHICTb OOMiHY peYyoBIH Ta nepe-
TBOPEHHS eHeprii? 10-12 6anie ¢ 10. [loBeaiTb, WO Taka BNAaCTUBICTb XNBOTO SIK OOMiH
peyvoBVH Ta NepeTBOPEHHA eHeprii, XapakTepHa i 4NA OpraHiamy NogMHN.

Mompi6Ho icmu, w06 xxumu, a He xumu, Wo6 icmu.
Cokpat

§ 17. XAPYYBAHHA TA OBMIH PEYOBUH. I?>KA TA i KOMMNO-
HEHTU.XAPYHOBITAEHEPTETUYHINMOTPEBU TIOANHNA

OCHOBHi NOHATTA 1 Kn4oBi TepmiHn: XAPYYBAHHA. XapuoBi notpebu.
EHepreTnyHi notpebu.
Mpuragaite! Lo Take reTepoTpodHe XKMNBNEHHA TBapUH?

MomipkynTe!
Ieto € yce, WO cnoxuBae noavHa ans 3abesne-
YEeHHA XUTTERIANBHOCTI. Ane PifKo XTO PO3yMiE, L0 HalKo-
PUCHIWMIY ANA NIOAVHW € HaTypasibHi NPOAYKTU, TOMY LLO
BOHW MICTATb... eHeprito CoHUA. Y mokeTe BN MOACHUTN
Le TBepOKEHHA?

3MICT

flke 3HaueHHA XapuyBaHHA ONA OpraHiamy noanHN?

XAPYYBAHHA JIDAUHW - cykynHicme npouecis, Aki 3a6e3neyyoms HaOX00XeH-
HA 00 Op2aHi3mMy Iki 3 peyosUHAMU, W0 HeobXiOHi 019 HOPMATbHOI XUMMEDiAIbHOCMI.
Lle oanH 3 YMHHKKIB cepefoBULLA, AKMIA ICTOTHO BMAIMBAE Ha 340POB’A, Npaue3faTHicTb
i TPMBaniCTb XUTTA. ¥ Npoueci xapyyBaHHA Il0ANHA OTPUMYE rOTOBI OpraHiyHi pe4yosu-
HW. BiNbLWIiCTb i3 HNX YTBOPIOIOTHCA B POCANHAX, AKI BUKOPUCTOBYIOTb ANA LiIbOro COHAY-
HY eHeprito.

flke X 3HaUeHHA Ma€ xapyyBaHHA AnsA opraHismy? Mig | Oymkuii xapuysaHusa |
Yyac posnagy i, BUAINAETbCA eHepria, AKa 3aTpavyaeTbCA W
Ha 3abe3MneyeHHnA XUTTERIANbHOCTI opraHismy (eHepeemuy- |5 XapuoBa
Ha yHKYifA). PeUOBUHM y CKNagi i BUKOPUCTOBYIOTbCA AN1A
noOyaoBu KNiTVH, TKAHWH, OPraHiB, iXHbOTO OHOBJIEHHSA
(xapuosa yHkyis). [»a MiCTUTb peyoBMHYN (HanpuKnag, Bi-
TaMiHW, KNITKOBMHA), AKi 6epyTb yyacTb B perynauii oomiHy
pPeYOoBUH (pe2ynamopHa ¢yHKyid). XimiuHi pe4oBUHM iXKi He-
CyTb iHQOpMaLilo ANA OpraHi3mMy, HEXTYBaHHA AKOI0 MOXe
npu3BecTn Ao OTpyeHHA. Lle iHbopmauia npo ocobnmsoc-
Ti Xi. BOoHa oUiHIOETbCA CMaKOBUMM peLienTopamm A3MKa i
BM/IMBAE Ha NOBediHKY noanHu (iHpopmamueHa ¢yHKYiA).
B i gocnTb YacTo HaABHI 1 NliKyBasibHi peyYOBUHU, LLO 3a-
XVLAIOTb Hal OpraHi3M i nepewwKoaXaloTb po3BuUTKy xgo- I 35. Men — npupoaHuii
PO6 (3aXUCHA hyHKUiA). ACKPaBUM MPUKNAZOM TaKoi ixi €  IA€bHINI NPOAYKT xapuy-
6pKonUHMIA Meg, (in. 35). BaHHA

3. PerynaTtopHa
4. lHpopmaTmBHa
5. 3axucHa

Omixe, XUBJIeHHA € NOYAMKOBUM emanom 06MiHy pe4yosuH, eHepail ma iHpopmayii
0op2aHi3my i3 cepedosuwjem. BoHo 30ilicCHIOE eHepaemuUYHY, Xapyosy, pe2yssimopHy,
iHhopmamugHy ma 3axucHy yHKUil.

3 4yoro cKNafa€eTbCA iXKa noguHn?

XapuoBi NpogyKTU — e KOMNOHeHMU iXi, AKi CNOXUBAIOMbCA 8 XY 8 HAMYPASIbHO-
My abo nepepobrieHomy, 3MiHeHoMy abo He3MiHHOMY 8u2/1A0i. 3a 03HAKOK MOXOAKEHHSA
XapyoBi NPOAYKTW NOAINATb Ha: MBAPUHHI (M'AICHI, MONTOYHI, PUGHI), poca1uHHi (i3 3ep-
HOBWX, GPYKTOBKX, OBOYEBMX POCSIVH, MPAHOLi i3 NPAHUX POCANH), MiKpobiono2iyHi
(AGNYYHMIA OLeT, NMMOHHA KNCNOTa) Ta MiHepdsbHi (KyXOHHa Cinb, HofoBaHa Cinb). 3a
XIMIYUHUM CKNTaAOM PO3pi3HAIOTb 6isIKO8I, XUpO8i, 8y2reeo0Hesi npodykmu. [1o XxapuoBux
NPOAYKTIB BiAHOCATb TaKOX Hamoi, KOHAUTEePCbKi BUPOOU, CMaKOoBi (eceHUii, NpAHOLLI)
Ta XapyoBi (apomaTusaTopu, po3nyLuysadi) ob6aBKuU.

3a cyyacHoto Knacudikalli€to xapuoBi NPoAYKTY NOAZINAITLCA Ha rpynu: 1) mpadu-
YitiHi (HaTypanbHi He3MiHEeHI POCNNHHI 1 TBAPVIHHI NPOAYKTW); 2) hyHKYioHANbHI (3Mmi-
HeHi NPOAYKTY, WO NiATPUMYIOTb aKTUBHICTb OpPraHiB, 3HUXKYIOTb PU3UK 3aXBOPIOBaHb);
3) cneyianbHi (3MiHeHi AiETMYHI NPOAYKTY, XapyoBi JO6aBKK, NPOAYKTA AfA CopTCMe-
HiB); 4) npodyKmu onsa xap4yeaHHa dimet. OKpiMm TOro, y Cy4yacHiin TepmiHonorii gns
XapaKTePUCTVKM Ki iCHYIOTb Lie 1 TaKi NOHATTSA, AK Op2dHidHi NPOOyKMuU, eKo02i4HO
yucmi npodykmu, 2eHemu4Ho MoOUiKo8aHi NpodyKmMu Ta iH.

Xap4oBi NPOAYKTU XapaKTepU3yeE iXHA XapyoBa Ta eHepreTnyHa LiHHICTb. Xapyosad
UiHHICMb OKPEeMOro NpoAyKTy BM3HAYAETbCA HAABHICTIO 11 CMIBBIAHOLWEHHAMN B 1OrO
cKnafi NoXKUBHUX PeYOoBUH. KanopilHicTb i, abo eHepreTMyHa LiHHICTb Xap4yoBuX
NPOAYKTIB — Lie KiNIbKICTb eHepril, Aka YTBOPIOETHCA B pe3ybTaTi OKUCHEHHSA XMpiB, 6in-




KiB, BYrneBofiB, L0 MiCTUTbCA Y XapyoBUX MPOAYKTaX, i 3aTpavaeTbcA Ha ¢isionoriyHi
dyHKLUiT opraHizmy.
Y cknagi xap4yoBux NPOAYKTIB € NOXKMBHI 1 AOJATKOBI PEYOBUHN.

| CKnap xap4yoBuX NPOAYKTIB |

MoXXMBHi peuoBMHM (Xapyo8a ma eHepeemuyHa [opaTkoBi pe4yoBUHM (3aXUCHA, pe-
yHKUIT) 2yNIAMOpHA, iHpopmayitiHa yHKUiT)
binku (po3wennoTbCA Ha aMiHOKCNOTN)
1 1 6inKiB NpU OKNCHEHHI BuAinae 17,6 KX eHepril Boga. MiHepanbHi peyoBuHN.
Xupu (po3LwennioTbCa Ha XXUPHI KUCoTu i riitepon) | OprariyHi Kucnotu. KnitkoBuHa.

1 r >K1piB Npu oKMCHeHHi BuAinae 38,9 k[ eHepril MekTuHW. BitamiHun. XapuoBsi gobas-
Byanesodu (po3LiennioloTbCa Ao MOHOCaxapuais) kn. CMakoBi ,06aBKU

11 BYrneBOAiB Npu OKNCHeHHI BuAinae 17,6 K> eHeprii

Ome, KOMNOHeHMAamu iXi € xap4yosi NPOOyKMU pPi3HO20 NOXOOXeHHHA, a CKIaoosuMu
YacmMuHAaMu xap4yosux NPodyKmMig € NOXUBHI Ma 000amMKo8i pe4o8UHU.

AKi eHepreTnyHi Ta Xap4oBi NnoTpe6u nroANHN?

3aranbHa notpeba noguHM B GinKax, XKnpax, Byrnesofax 3anexutb nepegycim Big
notpe6 B eHeprii. Lli eHepreTnyHi notpebm BrpaxaTb B Kinogxoynax (KOx) um Ki-
nokanopiax (1 kI = 0,24 kkan). OCHOBHUMU Jxkepenammn eHeprii AnA nogunHn € Byrne-
BOAM Ta XXUPW.

OpraHi3m NogUHN 3aTpaYvaE eHeprito Ki Ha 3abe3neueHHs XUTTERIANBHOCTI B yMO-
BaX CrMOKOI0 (0CHOBHUL 06MiH) Ta Gi3UYHOT aKTUBHOCTI ((hyHKYioHaNbHUl 06MiH). 3a-
rafibHi eHepreTnyHi NoTpebu 3anexartb Bif CTaTi, BiKy, 3pOCTY, Macu Tina, HaBaHTaXeHHsA
Ha opraHi3m Towo. Hanpuknag, y *iHOK eHepreTuyHi noTpebn marmxe Ha 15 % HuXYI,
HiX Y YOJOBIKiB.

KinbkicTe eHeprii (0CHOBHOro 0bMiHy) B cTaHi cnokow (E,.) Y Jopocnux nogen
BM3HAYa€ETbCA 3 PO3paxyHKy E,, = 4,2 kx/kr/rog. Tak, anAa oHaka Bikom 20 pokis,
3poctom 175 cm i macoto 70 Kr HeoOXigHO 6nmn3bKo E,,, = 7060 k[x/Kr/rog Ha goby
(1700 kkan). KinbkicTb eHeprii (GyHKLiOHanbHOro obMiHy) 3a yMOBY PO3yMOBOI fififb-
HocTi ynpofoBX 12 rof i3 3aTpatamu 6,3 Kx/Kr/rop cknagae 6nmsbko 5300 k[x. OTxe,
3arasibHi eHepreTuyHi BUTpatn eHeprii (Esq, = Eoey + Egis) ANA 1OHaKa Bikom 20 poKiB cTa-
HOBUTUMYTb E,,- = 7060 KX + 5300 kI = 12 360 k[ Ha [006y.

KinbKicTb eHeprii (0cHOBHOro 06MiHyY) y fiTeln 6yae 6inbluoto: y Bili o0 5 pokKiB 3a
1 roguHy Ha 1 Kr Macu Tina 3aTpaydaetbca 6nunsbko 14 kKIx/Kr/rog, y Bidi 11-13 pokis —
6n13bko 9 kx/Kr/rog, y Biui 14-15 pokiB — 6nm3bko 6 k[ Kx/Kr/rop. Togi, Hanpu-
Knag, y wkonspa Bikom 13 poki, Macoto 40 Kr 3arasibHi eHepreTuyHi BUTpaTn Ha Joby
3a pPO3yMOBOI AifAnbHOCTI 6yayTb cknagatu E,,,= 8640 kx/Kr/rog + 3020 k[x/Kr/rop =
6nmn3bko 11660 KX (2800 kKan). OTke, He3BaXKalUM Ha bGinblui eHepreTUYHi 3aTpaTtn
OCHOBHOIO OOMiHY 3arajibHi eHepreT1YHi 3aTpaTi y WwKonspa 13 pokis 6yayTb MeHLIN-
MU Yyepes pi3HULI0 Yy Maci.

Kpim eHepreTnuHmnx notpeb opraHiamy iCHyt0Tb Xxap4oBi noTpe6u B peyoBrHaXx, Lo
3aTpayaloTbCA Ha PIiCT Ta BiJHOBNEHHA KNiTWH, TKaHWH Ta opraHiB. L|i «byaienbHi» notpe-
61 B opraHi3mi lloAnHW NoB'A3aHi, 3ae6inbluoro, 3 6inkamu. MoTpeba noanHm B Ginkax
BM3HAYaETbCA il MACoo, BIKOM i PiBHEM aKTUBHOCTI. YM MeHLIWIA BiK, TUM Ginblue 6inka
HeoOXigHO Ha 1 Kr Macu Tina. Tak, FpyaHii AUTHI NOTPIGHO Ha fo0Y 4 r 6inka Ha 1 Kr Macy,
nianiTky — 6n1sbko 2 r, a gopocnomy — nuwwe 1,0-1,2 r. ®isnyHa npavd, 3aHATTA CNOPTOM
noTpeObytoTb 36iMbLIEHHS CMOXMBAHHSA 6iNKiB Ha 20 % Bif 3arasibHMX HOPM.

Omxe xap4o8i ma eHepzemuy4Hi nompebu Op2aHi3My No8’a3aHi 3 NOXUBHUMU
pedosuHamu, fki 30ilcHIOMb eHepaemuyHy ma 6yodisesnbHy yHKYii DKi.

DIANIbHICTb

3ABAAHHA HA 3ACTOCYBAHHA 3HAHDb
Bu3HauyeHHs eHepreTMYHNX Ta Xap4uoBMX NOTpe6
opraHismy AnA cknafaHHA XapuoBOro pauioHy
3aBAaHHA 1. Bu3HauTe 3arasibHi eHepreTnyHi NoTpebu BNAaCHOro OpraHi3my:
Po3paxyHOK 3aTpaT OCHOBHOIo 06MiHY MOXHa 3AiNCHUTY 3a GOPMYSIOHD:

Eocy = E.p X 24 TO[, X Maca opraHismy
Po3paxyHOK eHepreTUUHYIX 3aTpaTt GyHKLIOHANIbHOrO OOMiHY 3a YMOBM NEBHOI Aisiib-
HOCTi MPOBefiTb 3 JOMOMOroto TabnuLi «3aTpaT eHepril 3a/IEXKHO Bif HABAHTAXKEHHS»:
E4»= BUTPaTU Ha BUA AianbHOCTI (y KIXK) X
X TPUBaANICTb AiANbHOCTI (y roa) X Maca Balloro opraHismy (y Kr)

Po3paxyHOK 3aranbHUX eHepreTnyHrX noTped 3ATPATU EHEPTII
BJTACHOTrO OpraHi3my BMKOHalTe 3a popmynoto: 3AJIEXXKHO Bl HABAHTAKEHHA
Eqe = Eocn + Ed)iz' 3aTtpaTtu
3aBgaHHA 2. BusHauTe xapyosi noTpebu Ba- Bup pisnbHOCTI eHeprii,
LIOro OpraHiamMy B MOXMBHUX peyoBUHaX, HEOO- Kx
XifHMX [nA 3abe3neyeHHA eHeprielo BU3HAYEHUX | CrokiliHe nexaHHs 42
eHepreTnyHKX NoTpeb Balloro opraHismy. CrokiiiHe cugiHHsA 59
MacoBa uyacTka GisikiB, MpiB i BYIMEBOAIB Y | PosymoBa AisnbHICTb 6,3
3abe3neyeHHi eHepreTMYHMX 3aTpaT CTaHOBUTb | Croamus 8.4
15 % : 30 % : 55 %. BusHauTe KinbKicTb eHeprii y [ mporynarka, xonb6a 11,7
BalLMX 3arafbHUX eHepreTMdHIX 3aTpatax, AKa [ferka disvuna npaus 15,2
6yng MOMOBHIOBATUCA B Pe3YNbTaTi OKUCHEHHA | Narka nomalura pobora 185
6inKiB, Xu1piB Ta Byrnesogis: Baxka $ianiHa npaLs 23
E6im<[5 =g E)Kupis =g Esyenesoafs = ... nJ'IaBaHHFl, '|'3,qa Ha Beno-
EHepreTMyHa UiHHICTb NOXXMBHUX PEYOBUH cvnen 29,7
cTaHoBUTb: 1 T 6inkiB = 17,6 KIK; 1 T Xnpis = Bir 356

=39k[x; 1 rByrnesogis = 17,6 K. CKinbku rpa-
MiB OifKiB, »MpiB Ta Byrnesofis NoTpi6bHO Ana 3abe3neyeHHs BalUMX 3arafbHUX eHep-
reTMyHuX 3aTpat?

Meéinkie =+« -/ m)Kupis =g msyenesoais =

BIOJIOrIA + XAPYOBA NMPOMUCJIOBICTb XapuoBa LiHHiCTb oniiil

PocnurHi xupu, abo onii (naT. oleum — onMBKOBA OfifA) — LLIHHWIA XapUYOBUIA MPOAYKT,
AKUN 0O6YBalOTb 3 HaCiHHA abo NMOAIB AesKMX POC/VH. YCi POC/IVIHHI onil NoginsaoTb
3a cnocobom BUPOOHMLTBA Ha 2 BUAW: HepadiHOBaHi (HaTypanbHi) Ta padiHoBaHi (ae-
3040poBaHi). OcTaHHi B Npoueci ounLieHHs 3BiNIbHATLCA Bif, YCiX OMILLOK i 3anaxy,
a pasoM i3 TUM — i Bifj BCbOro KOPMUCHOro. HanyXnBaHilLMmMn HaTypanbHUMMU ONiIAMU €
COHALLHMKOBA | onnBKoBa. LL|o BU3Haya€ BMCOKY XapyoBY LiHHICTb onin?

A8 PE3YJIbTAT

==Y 1-6 6anis * 1. Lo Take XapuyBaHHsA ntoanHu? 2. Ha3eiTb OCHOBHI ¢yHKLji

xapuyBaHHs. 3. LLlo Take xap4oBi npoayktn? 4. Ha3BiTb OCHOBHiI KOMMOHEH-

TV iXi. 5. AKi peyoBMHM BXOAATb OO CKady XxapuyoBux npoaykTie? 6. LLlo Take xapyoBi

Ta eHepreTnyHi NnoTpebu nognHn? 7-9 Ganie ¢ 7. ke 3HaUeHHA Ma€ XapyyBaHHA ANA

opraHi3my noguHn? 8. 13 yoro cknagaeTbea iXka noanHn? 9. Aki xapyuoBi Ta eHepreTUYHi

notpe6bu nogrnHu? 10-12 6anis ¢ 10. Ak BM3HAYalOTbCSA €HEPreTMUHI Ta XapyoBi Nno-
Tpebu opraHi3my Ans CKafaHHA XapyoBOro pauioHy?




Bawa i>ka - ye sawe 300po8’s.
Bucnis nikapis

§ 18. 3HAYEHHA KOMIMOHEHTIB XAPHYOBUX MPOAYKTIB
OcCHOBHi NOHATTA 1 KntouoBi TepmiHun: MNOKUBHI PEHOBUHU. BITAMIHW.
MpurapanTe! Lo Take xapyoBi npogyKTn?

MomipkynTe!

Mipamiga xapyuyBaHHA — Lie peKOMeH[0BaHuN
HayKOBLSIMU CMOCi6 xapuyBaHHs, po3pobneHunii 3 ypa-
XYBaHHAM 3HaHb MNPO POJib BCiIX NMOXKMBHUX N JOAATKO-
BMX PEUYOBMH i NOTPeb opraHiamy B HUX. Ha3BiTb NOXmB-
Hi 1 LOOATKOBI peUYOBUHMY, siKi BM BauunTe Ha intocTpaLii.

A EITTTI TN

3MICT

Y yomy nonAra€ GpyHKLioOHanbHe 3HaYE€HHA NOXKNBHNX PEYOBUH iXKi?

MOXXNBHI PEMOBUHU - ye peuosuHu y ckiadi npoOykmie Xxapuy8aHHs, Wo Maoms
071 Op2aHi3My Xap40o8y ma eHepeemuy4Hy YiHHiCMb. [Jo HUX HanexaTb CKnagHi (6inku,
Kupw i ByrneBoau) Ta NpocTi (aMiHOKUCIIOTH, XKUPHI KNCNOTW, MOHOCaxapuaK) opraHiy-
Hi pe4yoBMHN.

Binku - ye opaaHiyHi 8UCOKOMOIEKYNIAPHI CNOYKU, NoOydo8aHi 3 amiHokucsom. Lli
Ba)K/MBi OpraHiuHi peyoBMHN 6epyTb yyacTb y NOOYAOBI KNiTMH Ta OpPraHiBs, yTBOPeH-
Hi pepPMEeHTIB, aHTUTINI, FOPMOHIB, reMOrNI06iHY, 3a6e3MeuyoTb CKOPOUYEHHS M'A3iB. A B
pasi HecTaui ByrneBOAiB i XKUPiB B OpraHi3mi 6inku MoxyTb OyTu i IpKepesiom eHepril.
Came TOMy NOBHOLiHHE XUTTA 6€e3 6iNnKoBOT IXXi NPOCTo HemoXxnuBe. [epenom 6inkis
€ Xap4oBi NPOAYKTV TBAPMHHOIO (M'ACO, MOJIOKO, prba, ANLS) Ta POCIMHHOTO (XAi6, ro-
POX, KBacosis) NoxomKeHHs. [lobosa noTpeba opraHismy B 6inkax — 118-120 r. Hagnuw-
KOBI GiJIK/ MepeTBOPIOIOTLCS B XKMPU | BYTrfieBOAN.

Xupu - ye opeaHiuHi Hepo3yuHHi y 800i cnosny-

KU, 8 YyMBOpeHHI AKUX 6epyms yuydcmob XUPHI KUC- - | Knpw |
aomu G cnupmu. XUpWU € BaXXNUBUM [KEPENOM binku \al
eHeprii Ana opraHiamy. Monekynu Xupis MOXyTb - | Byrnesopu |

YTBOPIOBATUCA 3 BYrNIeBOAIB i GiNnKiB, a ixHili Hag-
NINLIOK BifKNaJa€eTbCsA NPO 3anac abo NepeTBOPIOETLCA Ha Byrnesoaun. XKupu 3axuiya-
l0Tb BHYTPILLHI opraHy, OyayloTb KNiTVHHI MEMOpPaHU, NPU OKMCHEHHI XMPIB YTBOPIO-
€Tbcsi BoAa. OKpiM XMpiB TBAPUHHOTO MOXOLXKEHHSA (CBUHAYUNN XNP, prb’'auunin xmp) y
Xap4yOBOMY paLioHi 060B'A3KOBO MAlOTb O6YTU 1 POC/IVIHHI XKUPU (COHALIHMKOBA, ONNB-
KoBa, coeBa onii). [loboBa notpeba B xupax 100-110r.

Byaneeodu — ye op2aHiyHi cnosyku, AiKi € OCHOBHUM 0xepesioM eHepeii 07151 Op2aHi3-
my. Mpun HecTaui BYrneBoAiB y ki BOHW YyTBOPIOKTHLCA i3 XMPIB i YaCcTKOBO 3 6iNKiB, a
NPV HAZANLLKY NePeTBOPIOIOTbCA Ha XKMPW. Y BUTNARZI riKOreHy BYrneBOAM MiCTATbCA B
neuviHui Ta m'Aasax. [xxepenamu ByrneBoAiB Yy XxapuyBaHHi IOAVHW € POCAVHHI NPOAYKTN
(xni6, Kpynu, KAapTONNA, OBOYI, GPYKTH, AroAN TOLLO), TBAPVIHHI NPOAYKTY (MOMOKO, L0
MiCTUTb MOJTIOUHWMIA LyKOp) Ta iH. [loboBa noTpeba ctaHOBUTb 350-440 T.

Omixe, 3a80AKU XapyyB8aHHIO Op2aHi3M OMPUMYE MAKi NOXUBHI pe4yo8UHU AK BiKU,
XKupu U 8y21e800U, WO BUKOHYIOMb pAO (hyHKYil, OCHOBHUMU 3 AKUX € Xap4osd ma
eHepeemuyHa.

Y yomy nonsArae 3Ha4yeHHA JOAATKOBMX PeYOBIH B opraHismi niognHmn?

[lopaTKoBi peuoBUMHM — Ye pevyoB8UHU, AKi He BUKOHYIOMb Hi eHep2emuyHoi, Hi xap-
40807 (hyHKUIT, ane 6e3 HUX HEMOXJ/TUBe 3ACBOEHHSA IXKi Ma XuUmmEQia/IbHICMb Op2aHi3my.
Hapa3snyamHoO BaXknvMBMM JOAATKOBUMM KOMMOHEHTOM iXKi NtoagnHW € Boaa. Bopga - ue
HeopraHiYHa CNosyKa, WO € OCHOBOI BHYTPILIHbOrO CepefoBMLLa OpraHiamy (Kposi,
nnasmu, TKaHMHHOT piagnHK). Bcs Boga B opraHi3aMi OHOBIOETLCA MPUOAN3HO BNPOAOBX
MicALA, @ BHYTPILUHbOKAITVHHA — 3@ TUXKAEHb. YM MonioALwa nofguHa, Tm 6inbwinii B
OpraHi3mi BIgHOCHMI YMICT BOAMW. Y HOBOHapOAXeHNX BiH cTaHOBUTb 80 % macu Tina, y
AiTen BIKOM ofnH pik — 66 %, y nopocnoi noguHu — 60 %. bes Bogn niognHa moxe npo-
XUTK He Ginble 10 fi6. Y KNiTMHax Bofa € PO3UNMHHUKOM [J1s1 PEUOBUH, PErYNATOPOM
TemnepaTypu Tina, 3aco6omM TpaHCMOPTY CNOMYK, ONOPOIo KNiTWH Ta iH. [JoboBa noTpe-
6a noanHY y BOAi B cepefHbOMY CTaHOBUTb 1,5-2 1.

MiHnepanbHi pe4oBVHM € HeOpraHiYHUMM cnonykamu. OCHOBHUM [XKepesioM Linx
PEUYOBUH € POCNVIHHI NpoayKTW. Hanpuknap, Kanbuito 6arato mictutbca B 6060BKX
pocnvHax, MOMoYHUX NpofyKTax, Kanito — y kaptonni, rpeyui, 6aHaHax, Kynpymy — B
yopHocnuei, Depymy — B s61yKax, canari, LIuHKy — B rap6y30BoMy HaciHHi. [1ns KniTWH
HanbinbLie 3HauYeHHA MatoTb Kanbuin (3cifaHHA KpoBi, perynauia pobotu cepus), Ha-
Tpin i Kanin (KNiTMHHWIA TPaHCNOPT PeUYOBKH, YTBOPEHHA HEPBOBUX iMNYnbCiB), PDepym
(BXOAUTL AO CKNagy remMornobiHy).

MpopyKTn xapuyBaHHA, OKPIM BOAM 1 MiHEPaNIbHUX PEYOBUH, MICTATDb LWe 1 6ara-
TO IHLINX KOPUCHNX [OAATKOBUX PEUYOBUH, AKUMU € KNITKOBMHA, MEKTUHOBI PEYOBUHI,
oparaHiyHi KUcnoTu, BiTaMiHM Ta iH. [TekmuHOo8i pe4o8UHU 3abe3neuyioTb 3B'A3yBaHHSA
Ta BUAANEHHA 3 OpraHiaMy TOKCUYHUX CMOSYK, NOHIB BaXKKNX MeTaniB (CBUHLIO, KagMito,
PTYyTi Ta iH.), pagioHyKNiAiB, NPUTHIYYIOTb NPOLEeCH FTHATTA B KuLWKax. KnimkosuHa (ue-
N0S1I03a) CNPUAE PYXOBIili aKTMBHOCTI Ta CeKpeLii KULLKOBOro TpaKTy, € AKepenom And
CVIHTE3Y MIKPOOPraHi3Mamu KMWEYHVIKY BiTamiHiB B, K.

Omxe, 000amkosi pe4o8UHU 8 OP2aHi3Mi JIIOOUHU 30iUCHIOMb pe2yIAMOopHY,
3axucHy, 6yodisesibHy, pyxo8y, mpaHcnopmuy ma pao iHWUX 8aXaUsuX (yHKYiU.

flke 3HauYeHHA ANA opraHismy MaloTb BiTamiHun?

IcHyBaHHA BiTaMiHiB BigKpuB pociicbkuii nikap M. I. JlyHiH
(1854-1937), Aakun y cBOIN HayKoBi npaui «[lpo 3HaYeHHA miHe-
panbHUX conell 0719 XUBJeHHA meapuH» LiNOB BUCHOBKY, LIO Y
i € AKicb AOAATKOBI HEBIAOMI PEYOBMHUN, HEOOXIAHI ANA Hop-
MaJibHOT XUTTEAIANBHOCTI.

BitamiHy BMABNAIOTb BMCOKY aKTMBHICTb B Manux KiflbKoC-
TAX, He BiAKNaAaloTbCA NPO 3anac i He CUHTE3YyI0TbCA B OPraHis-
Mi. HagxogaTtb BiTamiHM B OpraHiam y Cknagi xap4yoBuXx NPOAYKTIB
POCAIMHHOIO Ta TBAPWHHOIO MOXOAXKeHHA. [eAki BiTaMiHM cMHTe3yloTbCA GaKTepiamu
Mikpodnopwu KuwweyHrKa (BitamiHm rpynu B i K) i e okpemi 3 H1X — opraHiamom nio-
AvHn (BiTamiHM D). MoTpeba opraHi3amy y BiTaMiHax MOXe 3MiHIOBAaTUCA, HaNpuUKnag,
3pOCTa€ NPV akTUBHIW BiANbHOCTI, Nif YaC 3aXBOPIOBAHb.

HesignoBigHicTb y noTpebax BiTaMiHiB NpU3BOANTbL A0 MNOPYLUEHb: 2iN08IMAamiHo-
3u (3a HecTaui BiTaMmiHiB), asimamiHo3u (3a BiACyTHOCTI BiTaMiHiB) i 2inepgimamiHo3u (3a
HagNULLKY BiTaMiHiB).

BiTamiHN MOXYTb PO3UMHATICA Y BOAi a0 B XMpax, TOMY iX NOAiNATb Ha 8000-
pO34uHHi (BiTamiHu rpynu B, BiTamiH C Ta iH.) Ta Xupopo3yuHHi (BitamiH D, E, K, A Ta iH.).

3a xapakTepom cneumdiuHnx GyHKL I B NpoLiecax XUTTERIANbHOCTI BiTaMiHW nogi-
NATb Ha TpW rpynu: 1) BiTaMiHW, WO BXOAATb J0 cknagy depmeHTiB (Hanpuknag, BiTa-




MiHM B, K); 2) BiTaMiHM 3 ropMOHanbHO0 akTUBHICTIO (BiTamiHM D, A); 3) BiTamiHW-aHTU-
okcupaHTu (Bitaminum C, E).
Ta6nuya 20. KOPOTKI BIAOMOCTI MPO OCHOBHI BITAMIHU

HasBa Axepena QOyHKUiT Hassa .
HaAXo[ KeHHA HeA0CTaTHOCTI
MUPOPO3UNHHI BiTaMiHK
D (kanbuundeponu, Pn6’'aunin xup, anus, yuacTb B rymopars- PaxiT (nopyweHHn

Hin perynauii obmiHy
Kanbuito Ta pocdhopy
BnnwnBae Ha picr,
OMipHICTb Opraxismy,
06MiH 6inKiB, 3ip
Bopopo3umHHi BiTamiHm
BiBcaHa Kpyna, Y cknapi pepmeHTis
YopHUIA XNi6, ANLA, yyacTb B OOMiHi
neviHka BYIT1€BOAIB
B cknagi dpepmeHTi
YopHa cMopofMHa, | ANnA 3aroeHHA paH,
LINMWWHA, TMMOH AQHTUOKCMAAHTHA
AKTUBHICTb

AHTUPAXITHNIA) neviHka, Macno PO3BUTKY KiCTOK)

A (peTrHON, aHTMKCe- | MOpKBa, WNMHAT,
podTanbmiuHMIA) YepBOHUI NepeLb

Kypsaua cninota (nopy-
LIeHHA 30pY)

Bepi-6epi (BpaxeHHnA
HEepPBOBOI CUCTEMN)

B, (TiamiH, aHTUHe-
BPUTHWIA)

C (ackopbiHoBa
KNCNOTa, aHTULNH-
rOTHWI))

LinHra (nopyLueHHs
cuHTe3y 6inkKiB)

Omixe, BiTamiHm (naT. vitae — XUTTA Ta amin — amiHun) — 6ios102i4HO AKMUBHI
peyoBUHU, WO 8 HeBeTUKUX KislbKocmsax HeobXiOHi 0719 06MiHy peqyosuH U eHepeil,
peaynayii ¢izionoeiyHux yHKUiG ma 3axucmy opeaHismis.

QIANbHICTb

CAMOCTIHA AOC/IAHULbBKA POBOTA
XapaKTepucrmka xap4oBoro npoayKry
VlorypT — xapuoBuii NpoAyKT, AKWI BUPOGAAIOTb 3@ yUaCTIO MOIOYHOKUCINX baKTe-
pin. KOMNOHeHTN, AKI MICTATbCA B MOTypTi, CMPUAITb NOAIMWEHHIO NPoLecy TpaB/ieH-
HA moguHu. MprabaTe B MarasvHi MOrypT Ta AOCAIAiITE MOr0 XapyoBi AKOCTI 3a JOMO-
MOTOI0 eTUKETKN. 3aMOBHITb Tab/ML0 Ta OOIPYHTYTe HEOOXIAHICTb 3anpPOoBaPKEHHS
0060B’A3KOBOro MapKyBaHHSA SIKICHOTO CK/laJly XapuoBUX MPOJYKTIB.
Ta6nuusa 21. XAPAKTEPUCTUKA XAPYOBOTIO MPOAYKTY 3A MJIAHOM

| OsHaka | XapakTepucruka |
T, Y} hEhEE————,

HaszBa Xap4yoBOro NpoAayKTy
lpyna npofyKTiB (3a NOXOAMXEHHAM)
CKJag: NOXMBHI PEYOBVIHU; AOAATKOBI PEUOBMHY; XapUoBi J06aBKM
DyHKLiT XapyoBOro NpofyKTa
XapuoBa LjiHHICTb
EHepreTnyHa LiHHICTb
KpaiHa-BMpobOHUK
MPOEKT 36anaHcoBaHe xap4YyBaHHA

OCHOBOIO PO3YMHOro XapuyBaHHA € 306anaHcoBa-
HICTb — ONTUMasbHe CNiBBiAHOLIEHHA NOXWUBHUX 1 0AaT-
KOBUX KOMMOHEHTIB ii. Mpu 36anaHcoBaHOMy paLlioHi
OpraHi3am HopMasibHO PO3BUBAETLCA, POCTE | GYHKLIIOHYE.
Lo Take 36anaHcoBaHe xapuyBaHHA? AKi OCHOBHI NPUHLN-
Ny 36anaHcoBaHOro xapyyBaHHA? Ha ui Ta iHLWi 3anuTaHHA
BV 3MOXeTe BiANOBICTN, AKLLO MiAroTYETe MiHi-MPOEKT.

bloONoria + HAYKA Po3BuTok BiTamiHonorii

3 vacy BigKpPWUTTA BiTaMiHiB BUYEHHA MpPoO L BueHi HayKoBuii BHecoK

[OJaTKOBI pevyoBUHN XapHOBI{IE( npoayKTiB |.'|epej- M. I yHin

TBolepoca y Ba)K‘J'II/IBy CaMOCTIVIHY HayKy — BiTaMmi- X Eitrvan

HOJOrit0. 3aMOBHITb Y PO6OYOMY 30WNTI TabNML0

i cbopmynionTe CBOE CTaBNEHHA LWOAO 3HAYEHHA K. Oyrk -
0. B.MannapgiH

BHECKY BYEHWX Y PO3BUTOK 3HaHb NPO BiTaMiHW.

A=A PE3YJIbTAT

==l 1-6 6anie ¢ 1. LLlo Take NOXMBHI peyoBnHU? 2. Ha3BiTb OCHOBHI rpynu No-
XUBHUX peyoBuH. 3. LLlo Take gopaTtkosi peyosnHW? 4. HaBegdiTb npuknagu
JOJaTKOBMX peyoBUH. 5. LLlo Take BiTamiHN? 6. HaBefiTb NprKnagn BOGOPO3UYNHHUX Ta
XKMPOPO3UMHHUX BiTaMiHiB. 7-9 GaniB ¢ 7. Y yomy nonara€e GyHKLiOHaNbHe 3HauYeHHA
NOXKMBHWX PEYOBUH XKi? 8. Y YoMy nonara€ 3HayeHHA [OAATKOBUX PEYOBUH B Opra-
Hi3Mi nognHK? 9. AKe 3HaUeHHA MaloTb BiTaMiHM B OpraHi3mi nioguHu? 10-12 6anis ¢
10. [JoBepfiTb HEOOXiAHICTb 36alAHCOBAHOMO XapyyBaHHA AJ1A 340POB’A IOANHU.




Tema 4
o—e—@
TpaeneHHA 6ysio Ui 3an1uWaeMbCA 0OHIE 3 HAaliGinbWux MaeMHUYb
icHy8aHHA 1oOUHU.
C.Cwmit

§ 19. TPABJIEHHA NIOAUHU. CUCTEMA OPTAHIB TPABJIEHHA

OCHOBHi NOHATTA 1 Kno4oBi TepmiHn: TPABJIEHHA. TPABHA CUCTEMA.
TpaBHun Tpakt. TpaBHi 3ano3u. TpaBHi pepmeHTN.

MpurapanTte! Lo Take xapuyBaHHA NOANHN?

MomipkynTe!

Y Muxaina bynrakoBa (1891-1940), akuin 3a npodecieto
6yB nikapem, y pomani «Cobaue cepue» € Taki pagku: «lxa, leaHe Ap-
HOLAOBUYY, WMYKA Xumpad. lcmu nompi6Ho emimu, a yaeime co6i —
6inbwicme nodel 308ciM icmu He emitome. [TompibHO He MinbKu
3Hamu, wo 3’icmu, ane U Konu i Ak». A um NOTPiIOHI HAM 3HaHHA NpPo
TpaBfeHHs 1A TOro, WWob 6yt 300poBrM?

3MICT

flke 3HaueHHA Ma€ TpaBIeHHA ANA OpraHismy nloanHK?

3aBAAKM XapuyBaHHIO XKa NOTpansae BCcepeanHy TiNna, ane 3acBoiTUCb 04pa3y BOHa
He MoXe. XapuoBi NPOAYKTM MICTATb Ayxe 6araTo CKNagHuX Cronyk, AKi yepes cBo
BeJIMKY MOJEKYNAPHY Macy He MOXKYTb HaBiTb HafinTX B KPOB. | came 3aBAAKN TpaBfieH-
HIO Lli KOMMOHEHTN 1Xi NepeTBOPIOTLCA Ha MPOCTI CNONYKW N CTaloTb NPUAATHUMM ANA
3aCBOEHHA.

3miHa TXi nig yac TpaBneHHs BigbyBaeTbCA 3aBAAKUN Gi3UUHUM i XIMiYHVM npoLie-
cam. MoppibHeHHA, PO3UMHEHHA, HabpAKaHHA 3abe3neuyoTb Gi3nyHy 06POOGKY ixXi,
OCKifIbKM CKNag, NOXMBHUX CMOSYK MNPY LbOMY He 3MiHIOITbCA. A OCb XiMiUHI peakuii,
Wo BiAOYBAOTLCA 3a AOMOMOro GePMEHTIB y TPaBHill CMCTEMI, BeayTb O NepeTBo-
PEHHA OQHMX PeYOBMH Ha iHwWi. [TpoCTi cnonyKu, WO YTBOPIOOTLCA NPY LbOMY, BCMOK-
TYIOTbCSA B KPOB U JliMQy 11 TPAHCMOPTYOTbCA A0 KNITUH. TAKM YMHOM, MOXKUBHI peyo-
BMHM TXi CNpoLLyoTbCA, 306epiraloum CBO XapyuoBy 1 EHEPreTUYHY LiiHHICTb.

Cronyk 6araTo, GepMeHTH Ay>Ke Pi3Hi, TOMY 3MiHU XXi po3nogineHi no pi3HUX Big-
Zinax TpaBHOI cucTemu. MNepemilieHHs i BifbyBaeTbCA TPAaBHUM TPAKTOM 3 OLHOMO
BigAiny go iHworo. Lle cBOEpigHUN TpyOUaCTUN KOHBEEDP, AIKOMY HAafia€ PyXy M'A30Ba
0060/0HKa MOro CTiHOK. Mic/1A 3aCBOEHHSA i>Ki B TPABHIl CCTEMI 3a/MLWATLCA Henepe-
TpaBneHi pewwTKy, AKi 3 OpraHiamy BUAANATbCA.

TpaBneHHA B NIOAVHN € BHYMPiWHb00P2aHI3MOBUM. Y MeXax LbOro TUMy Tpas-
NTeHHA PO3PI3HAIOTb AeKinbKa BUAiB. TpaBfeHHA Y HOBOHAPOAXXeHMX YyNPOA0BK 4-5 Mi-
CAUIB 3[iNCHIOETbCA 3aBASKN pepMeHTaM MaTepUHCbKOro MojioKa (aemosiimuyHe

mpasseHHs). Y [OPOCANX BNacHe TpaBieHHA BifbyBaeTbcA 3a yuyacTio TpaBHUX dep-
MEHTIB, WO BUAINAIOTLCA Y TPaBHI MOPOXHUHN POTA, LWIYHKA Ta KULWeYHUKa (NopoXx-
HUHHe mpas/ieHHs). Y TOHKOMY KULIEYHUKY TPaBfieHHA BifOyBa€eTbCA Ay»Ke WBUAKE 3a
Jonomoroto depMeHTIB Ha NOBEPXHi KNITUH BOPCUHOK (npucmiHkose mpasneHHs). A
B TOBCTOMY KULLUEYHUKY JIIOAMHN TPaBeHHA 3[INCHIOETbCA BXe 3a yUyacTio pepmeHTiB
6aKTepil i OQHOKNITUHHNX reTepPOTPOPHIUX eyKapioT (cumbioHmHe mpasneHHs). 3paTt-
HICTb 1O BHYMPIWHLOKIMUHHO20 MpassieHHA 36epernv nuLe NeNKOLUTH, AKUM Brac-
TMBWI parouuTos. IxHi TpaBHi depmeHTH MiCTATbCA B Ni30COMaXx.

OuiHIoUM 3HaYeHHA TPaB/IeHHsA /1A OpraHi3my, He cnig 3abyBaTy NPo TaKi Hecre-
undiuHi GyHKLUIT, AK 3aXUCT OpraHiamy Bif YyXKOpPifHMX PEYOBMH Ta MIKpPOOpPraHi3miB,
AKI HAAXOAATb Pa3oM 3 XKelo, NiATPUMAHHA CTaNoCTi yMOB BHYTPILLHbOrO CepefoBnLLa,
CNPUNHATTA CMaKoBOI iHpopMaLlii Npo JOBKINNA TOLO.

Omxe, TPABJIEHHA - cykynHicmeo ¢hizuuHux i ximiyHux npoyecie, ujo 30ilicCHIOIOMb
nepemileHHs (i nepemeopeHHs CK/IA0OHUX pe4yo8UH HA NPOCMI 3 NOOATbWUM iX
B8CMOKMYBAHHAM 8 KpO8 i 1iM@py ma suddsieHHAM HenepempassieHux pelmok.

flki 6ypoBa TpaBHOI cuctemu?

TPABHA CUCTEMA - ye cykynHicme opeaHis, 6y008a i hyHKYii AKUX NpuCmMoco8aHi
0714 echekmusHo20 30ilicHeHHA npouecie mpaseHHs. Lla ¢isionoriuHa cuctema noguHn
€ HAaCKPIi3HOI0 | CKNAaAaETbCA 3 TPABHOMO TPAKTY 1 TPABHUX 3as103.

Y nognHy TpaBHUI TPaKT Ma€ BUMNAL 3BUBUCTOI TPYOKM [OBXMHOW [0 8-10 m.
Vloro npriaHaueHHs — ¢piznyHa Ta XiMmiyHa 06po6Ka i, BCMOKTYBaHHSA NPOCTUX NOMXKMB-
HUX PEYOBUH, NepeMilleHHA Xi Ta BUAaneHHA HenepeTpaBneHnX pewTok. [TounHaeTb-
CA TPaKT pomogoto NopoxHUHo (1), 3a Heto po3milLeHi eiomka (2), cmpasoxio (3), wiy-
HOK (4), moHKul KuweYHuk (5), moscmuli Kuwe4HuUK (6), i 3aBepLIYETbCA — AHAIbHUM
omeopom (7) (in. 36).

[ianbHicTb TpaBHOro KaHasny TicHO noB’A3aHa 3 bygo-
BOIO MOro CTiHOK. 308HiWHA 060/IOHKA YTBOPEHa Crosyy-
HOI0 TKaHMHOIO, WO 3axMLA€E TPaBHUA KaHan Bif Pi3HUX
ynnueiB. CepedHa 060/10HKa GOPMYETbCA 3 ABOX UM TPbOX
Wwapis rnagkmnx m'asis. CkopoueHHs Lux M'A3iB 3abe3neuye
NPOCYBaHHA i NepemiwyBaHHA K. Ha mexi mix Biggina-
MU TPaBHOTO KaHany € ocobnuBi KOMoBi M'A3M-3aTMCKaui
(cdinkTepn) i KnanaHw. Lli yTBOpM peryniotoTb nepemilleH-
HA i Ta 3a6e3neuytoTb i pyx TiNIbKM B OLHOMY HanpAMKY.
BHympiwHs 060/10HKaG yTBOPEHA MiACNN30BMM i CIM30BUM
npowapkamu. [ligcnMsoBa oOcCHoBa MICTUTb NiMdATUYHI
BY3JIMKM, HEPBOBI 3aKiHUeHHsA | dopMye CKnagKm BHYTpILL-
HbOT MOBEPXHi TPAaBHOIO KaHany AnsA 36inbleHHA NoBePXHi
TpaBneHHsA. Cim3oBa 060N0HKa CKNAlaeTbCA i3 OfHOLWapo-
BOrO eniTenito i3 3aN103UCTUMU KAITUHAMW.

TpaBHi 3an031 MaloTb MPOTOKM, Yepes AKi Y MOPOXKHN-
HW TPaBHOTO KaHasy MocTynatoTb CeKpeTu, HeobxiaHi ana
TpaBneHHA. [1o BeNMKMX TPaBHUX 3a103 HafexKaTb CAUHHI,
NigLWNYHKOBA, @ TAKOX NeyiHKa.

In. 36. TpaBHa cuctema
TIOANHN

Omxe, 0OCHOBHUMU YdCMUHAMU MpPAgHOI cucmemu JIl00UHU € 83AEMONO8 A3aHi
mpasHuti mpakm i mpasHi 3as103u.




Aki pyHKUii TpaBHOI cuctemn?

TpaBHa cuctema NOAMHM NPUCTOCOBaHa ANAa 34iNc-
HEeHHA AeAKNX BaXXnnBMX GyHKLIN.

CeKpemopHa (pyHKUis TPaBHOI CUCTeMM nos'AsaHa | 1- CEKPETOpHa
i3 TPaBHUMM 3an03amy, WO BUAINAITL TpaBHi coku. Y |2 Pyxosa
CKNajii LMX CEKPETIB € TpaBHi epmeHTU, AKi 3ailicHIoloTh | 3: BOMOKTYBasnbHa
XiMiuHy 06pO06KYy ixi. TpaBHi pepmeHTn — 6ios102iyHO ak- | 4. 3axncHa
MUBHI pe4o8UHU, W0 YMBOopIolombCs 8 KimuHax mpas- | 5. Buainbha
Hux 3as103 i 30ilicHIoloMb po3uwjensieHHA i 8 mpagHomy | 6. PerynatopHa
KaHari. Ix NoAinATb Ha TPU OCHOBHI FPyNK: Npomeasu —
po3LLenniotoTb HiNKM A0 aMiIHOKMUCIOT, /1ind3u — PO3LLENIIIOI0Tb XUPY A0 XKUPHUX KUCIOT
i rninepony Ta aminasu — po3LennioTb CKAafgHI ByrneBoan A0 NPOCTUX. AKTUBHICTb
TpaBHMX GEePMEHTIB 3aN1eXNTb Bifj PALY YMHHUKIB, cepef AKUX BULINMMMO memnepamy-
py Ta KucsiomHicme cepedosuwya (pH). Tak, depmeHTU LWNYHKOBOrO COKY HalaKTUBHILLI
3a Temnepatypu 36,6 °C'y KNCnomy cepefoBuLLi.

Pyxosa ¢hyHKYis TPaBHOI CUCTEMW BM3HAYAETbCA M'A3aMU HIKHBOI Lenenu, A3u-
Ka, M'AKOro NiaHeb6iHHA Ta CTIHOK TPaBHOrO KaHany. IxHa po6oTa 3abe3neuye XyBaHHs,
KOBTaHHSA, PyXy KULLEYHUKY.

BcmokmysaneHa yHKUiA TPaBHOI CMCTEMU MOB'A3aHa i3 CIM30BOK 06ONTIOHKO
Ta CyAvHaMU, CTIHOK OpraHiB TpaBieHHA. 3aBAAKN BCMOKTYBaHHIO 3 TPaBHOI cucTemu
B KpPOB 11 NiMPY HagxoATb BOAA, NPOCTi MOXKMBHI PEYOBMHM, PO3YMHHI CONi, BiTaMiHN
Toulo.

3axucHa gyHKyia TpaBHOI CUCTEMI MONATaE B 3HELLKOMXEHHI MiKpoopraHi3MiB Ta
WKIiaNMBMUX cnonyk. Tak, B FMOTLi € MUTAaNUKK, Y CTIHKax TPaBHOro TPaKTy — niMboBy3-
NVKK, Y MOPOXKHNHAX TPaBHUX OpraHiB 6akTepuunaHi peyoBrHW. | We ofnH 3aXUCHUM
6ap’epom AnsA BCbOro Uy»KOpPigHOro matepiany € neviHka, Aka GinbTpye yclo Kpos, Lo
BiAITIKAE BiJ KMLWIEYHMKA.

BudinbHa ¢yHKYia TpaBHOT CCTeMM NOB'A3aHa i3 BUBEAEHHAM 3 OpraHiaMmy Henepe-
TpaBNeHUX PELUTOK Ta AeAKNX MPOAYKTIB 0OMiHY PeUOBUH.

PecynamopHa ¢yHKyia TpaBHOI CUCTEMW 3[iICHIOETbCA FOPMOHaMK (HanprKknag,
FOPMOH CTiHKW LWAYHKY FacTPUH BM/IMBAE Ha BULINEHHSA WWIYHKOBOMO COKY), y4acTio ne-
YiHKW y Tennoperynayii opraHiamy, aneHankca — B iMyHHil perynaduii.

| QDyHKLUiT TpaBHOI cucTemmn

Omxe, pyHKYii mpasHoi cucmemu € pi3HOMAaHiMmHUMU U XXUMMEBO 8aXUBUMU 0/15
Op2aHi3my

RIANbHICTb

OocnigHNLUbKNI NPakTUKyMm
1A ®EPMEHTIB CJIMHUA HA KPOXMAJ1b
MeTta gocnipy: dopmMyBaHHA yMiHb CiocTepiraTii, 3aCTOCOBYBATM 3HAHHS Ta ONUCY-
BaTX NpoLecn TpaBfieHHA.
O6nagHaHHA: 1Ba HaKPOXManeHi KNanTuKKM 6inoi TKaHMHM (IBa TOHKUX 3pi3n Kap-
ToNi), BaTa, CipHUK, CMMPTOBUIN PO3YMH Noay.

TeopeTnyHe 06GrpyHTYBaHHA. Kpoxmanb — op-
raHiyHa cnonyka, Lo A5A OpraHismy JIoAUHN pasom i3
6ypPAKOBVIM LIyKPOM € OCHOBHMM MOCTavyasibHYKOM Mpo-
CTVX BYrneBofiB. 3 po3uMHOM Moy usa crnonyka HabyBae
CVHbOTO KOJIbOPY, | peaKLisa 3 NogoM Ja€ 3MOry BUABUTU
CNign KPOXMarsio B PO3UnHi.

Hocnio. BizbmiTb iBa HaKpOXManeHnx KNanTukm 6inoi TkaHuHu. OguH i3 H1X ony-
CTiTb B PO34MH nogy ofpasy. Ha gpyromy Knantuky CipHMKOM, Ha KiHLi AKOro Hakpy4e-
HO BaTy, 3MOYEHY CJIMHOIO, HAaMULLITb C/IOBO «pepPMEHT» i TaKOXK OMNYCTiTb B CMUPTOBMIA
pPO34uH nogy.

CnocmepexeHHsA U NoACHeHHSA pe3y/ibmamie 00c/ioy.

BloJ1OTIA + HAYKA

I. M. NaBnoB (1849-1936) — Bigomunin disionor, 3aCHOBHUK ¢i3io-
norii TpaBneHHs, naypeat HobeniBcbKkoi npemii B ranysi MeguumHu i
¢izionorii «3a poboTy 3 disionorii TpaBneHHsA» (1904). 3aBAAKM YoMy
[. T1. MaBnoB 3Mir MPOHUKHYTW Y TaEMHULI TpaBieHHA. OUiHiTb 3Ha-
YeHHA BHECKY HayKOBLIAl Y PO3BUTOK 3HaHb MPO TPaBJIeHHA.

A=A PE3YJIbTAT

el 1-6 6anie ¢ 1. LLlo Take TpaBneHHs y nioguHu? 2. Ha3BsiTb OCHOBHI npoLecn
TpasneHHs. 3. LLlo Take TpaBHa cnctema? 4. Ha3BiTb OCHOBHI OpraHy TpaBfieHHs
nogyHu. 5. LWo Take TpaBHi depmeHT? 6. Ha3BiTb OCHOBHI rpynu TpaBHNUX GEPMEHTIB.
7-9 6aniB ¢ 7. flke 3HaUEHHs MA€E TPABJIEHHS 1A OpraHi3my nognHn? 8. fika byposa Tpas-
Hoi cnctemmn? 9. Aki GyHKUIT BUKOHYE TpaBHa ccTtema? 10-12 6anis ¢ 10. Ake 3HaueHHA
3HaHb NPO TPABEHHS [/1A 30epeXKeHHs 30POB's | MOLOBXKEHHA TPUBANOCTI XKUTTA?

Y 00HO020 MyOp020 Kumaliys 3anuma’nu, Wo XummesoamHiwe: meepoe Yyu m’ske?
«M’sike, — 8iOnosie 8iH i nocniascs Ha cgili pom: dugimecs, 3y6ie 8xxe 0a8HO HeMde,
a A3uK ece uje 608MaemMbca»

Kutancbka mygpictb

§ 20. NMPOLEC TPABJIEHHA B POTOBIN MOPOXHWHI.
KOBTAHHA

OCHOBHi MOHATTA M KnwouvoBi TepmiHn: POTOBA MOPOXHUHA. 3y6u.
CnuHHi 3ano3u. A3uk. NMOTKA. KoBraHHAa. CTPABOXIA.

MpuraganTe! Lo Take TpaBneHHA?

MomipkyniTe!

Xni6 — TpaguuifiH1n XapuyoBuiA NPOAYKT, 6araTii Ha ByrneBoau (HanprKnag,
Kpoxmarsb) Ta 6inku (Hanpuknag, KnenkosrHa). OcobnMBO KOPUCHUM € YOPHUIA XNi6
3 )KUTHbOTo 6opoLLHa. BiH HopManisye poboTy KULIEUHMKY, MO0 PeKOMeHAYTb Npu
HefOKpPIB'l. Y HbOMY MICTUTbCA KNITKOBMHA, WO MOCWIIIOE PYXU KULLEYHIKY, BUOANAE 3
OpraHi3my WKignvBi NPogyKT 06MiHY. A YOMY B POTOBIll MOPOXKHVHI 3'ABNAETLCA CO-
NOJKWI CMaK, AKLLO AeKinbKa XBUVH XyBaTu YHOPHUIA XJ1i6?

3MICT

flk no6ygoBaHa poToBa NOPOXHUHa Ta AKi GpYHKL,ii BOHa BUKOHYE?

POTOBA NMOPOHWHA - gi00in mpasHoi cucmemu, SKUM NOYUHAEMbCA Mpas-
Hul KaHan. Cnepepy poToBa NMOPOXHMHA 0bMexeHa rybamu, 3 60KiB — LWokamu, 3Bep-
Xy — NiOHe6iHHAM, a IHO YyTBOPEeHe Aiadparmoto poTa. B poToBili MOPOXKHUHI po3TaLlo-
BaHi 3ybu, CMHHI 3an03u Ta A3uK (in. 37).

3y6u — opeaHu, ymeopeHi 3 8UOO3MiHEHOT KiCMKOB8OI MKAHUHU: 80OHU NOOPi6GHIOMb
i nepemuparoms ixy. Y nopocnoi nioguHn 32 3y6u, po3TalloBaHMX B KOMipKax Bepx-
HbOT Ta HVXXHbOI LWenern. 3a dopmoto i GyHKLiAMYK iX noginaoTe Ha pi3ui (8), ikna (4),




Mani KyTHi (8) Ta Benuki KyTHi (12) 3y6u. TpeTi Benuki
KyTHi 3y6y Ha3unBaloTbCA 3y6amm MygpocCTi. Y KOXKHO-
My 3y6i PO3pPI3HAIOTb TPU BIAAINN: KOPOHKY, LUNIAKY
i KOpiHb. 3y6 cKnafaeTbcA 3 ABOX YaCTUH: TBEPAOI
30BHILIHbOT (eManb, AEHTUH i LieMeHT) Ta M'AKOI BHY-
TpiwHbOI (Mynbna). na nioguHn BnacTyBi ABi 3MiHM
3y6iB: Mo104Hi 3y6u (ix 20, NOYMHaOTb NPOpPI3yBaTMCA
3 6 micAUiB i 3aKiHUYl0Tb POpPMyBaTUCA Y 2 POKN) i No-
CmitiHi 3ybu (MOYMHaloTb NPOpi3yBaTCA Y 5-6 POKIB i
3aKiHuytoTb 16-18). 3ybu nprcTocoBaHi Ana gisuyHoi
06pO6KU iXi.

CAViHHI 321031 — CMpYKMypu pomo8oi NOPOXHU-
Hu, AKi ymeopiotome cuHy (in. 38). Benuki (npusyLuHi,
nigwenenHi Ta nia’a3ukosi) 1 api6Hi (ry6Hi, wiyHi, nig-
HebiHHI i A3MKOBI) C/IMHHI 3a51031 BYKOHYIOTb CEKpe-
TOPHY QYHKLUi0 Ta 6epyTb yyacTb Y XiMiyHili 06pobyi  MORVHW: 1_‘ ry6.a; 2 - niaHebiH-
ii. Y CNMHI € GepMeHTY, WO po3LEnIoTb BYrNeBO- HA; 3 — NigHeGiHHui AsM4OK;
. OKpim TOro, 3a y4acTio CJIMHM Ka 3BONOXYETbCA, 4 - morka; 5 - MATAANNK;

R . 6 — A3UK; 7 — BeNUKi KyTHi 3y6u;

CKNEIETbCA Y XapyoBi FPYA0UKM, AKI 3@ ONOMOrolo 8 - mani KyTHi 3y6u;
A3MKa MNPOLUTOBXYOTbCA A0 MOTKMU. 9~ ikno; 10 - pi3wi

A3nk — m’A308uli Op2aH 3 NOCMy208aHOI cKkeslemHoI
MKAHUHU, AKUU bepe y4yacme y nepemiy8arHi iXxi ma
kosmatHi. Cnn3oBa 060JIOHKa A3MKa yTBOpeHa bara- _
TOLIAPOBUM eriTeNiem, WO MICTUTb CMaKOBi peuen-
TOpW ANA OUiHIOBaHHA AKOCTI Ki. EniTenin HUXKHbOI Vi
MOBEpPXHi A3MKa 3HAYHO TOHLWWMWIA i GaraTwuin Kani- 4
napamu. Lle 3abe3neuye WBMLKE BCMOKMYBAHHA MO-
MilLleHMX Nig A3MK PeYOBUH. 3334y Ha CNUHLi KOpeHA
A3MKa pOo3TalloBaHi niMbaTyHI BY3/K, WO YTBOpPIO-
0Tb A3UKOBI MUrAANMKK Y cKknagi Kineys lupozosa—
Baneoeepa. Lli opraHu iMmyHHOI cuctemn 3giiCHIOOTb
3He3apaxy8aHHsA xi. 3aBAAKN peLenTopam A3nKa Bu-
3HAYaETbCA CMaK iXi, BUHVKAE BifuyTTA aneTuTy 1 Bia-
6yBa€ETbCA CEKPELiA CIIMHN Ta LWYHKOBOTO COKY. A3MK NIOAVHN: 1 — NPUBYLLHI;
Ma€ M’F|3V|, Lo 3a6e3nequOTb BUHATKOBY noro pyxnu- 2 - nigwenenHi; 3 - nin’ﬂ3|/||(o|3i
BiCTb. 3aBAAKM LiboMy Oepe yuacTb Y nepemilLeHHi i,
KOBTaHHi Ta € OpraHOM MOBJIEHHSA NTIOAVHMN.

In. 37. PoToBa NOPOXHMHA

In. 38. Benuki cinHHI 3an03un

Omxe, pomoga NopoXxHUHA 3abe3neuye i3uyHy i ximidHy 06poOKy, nepemiujeHHs,
3HE3apax<y8aHHA Mad OYiHIOBAHHSA IXi.

flke 3HaUYeHHA ANA TpaBJIeHHA Ma€ CliMHa?

CnuHa - cekpem CJIUHHUX 3aJ103 ¥ 8U2/1A0i 6e36ap8H020 PO34UHY HEOP2aHIYHUX Ma
Op2aHi4YHUX cnosyK. [lo cknagly CMHU BXoaaTb Bofa (6. 99 %), noHu conein, bepmeHTH
aminasu, 3axucHi 6inkn, cknagHi syrnesoan (MyLumH) ToLo.

Pi3HOMaHITHICTb CnonyKk B CKnagi CAvHM 3yMOBOE PisHi 1 GyHKUIT. Y BoAi cnuvHm
PO3UMHATLCA MOXNUBHI pevoBUHU. DepMeHTV nmianiH | Masemasa pPo3LensoTb
KpoXxmanb i 4O r0KO3W, AKa 1 BU3HAYa€E CONOAKUN CMaK i. 3aBAAKN MyLMHY dop-
MYIOTbCA XapUoBi rPy0OUKHY | NonerwyeTbca KOBTaHHA. CeKpeT CIMHHUX 325103 MiCTUTb
nizoyum Ta rnobyniHK, AKi 3HELIKOAXKYIOTb LWKIANMBI MiKpoopraHiamu. 3aBfAkn opra-
HiYHMM CNoNyKaM C/IMHa YTBOPIOE Ha NOBEPXHi 3y6iB NNiBKY, WO NepeLuKoaXaEe Ail Kuc-
NOT Ha emarb.

3a poby y noauHn Buainaetoca Big 1,0 o 1,5 1 cnvHW. BugineHHA cnMHM 3meHLwy-
€TbCA B CTPECOBUX CUTYyaLifX, y pasi Nnepensakis i mamxe NPUNUHAETbCA Nif Yac CHY.
MocuneHe BUAINEHHA CNMHW BiAOYBa€eTbCA Mif Ai€l0 HIOXOBMX | CMaKOBUX YMHHKKIB, a
TaKoX Mif, Yac KyBaHHSA.

Perynauia cnnHoBmpaineHHA 3piicHI0ETbcA pednekTopHo. LleHTp cnnHoBsumpineH-
HA PO3TallOBaHWI Y 0082aCMOMy MO3KY. Bif HbOro A0 CAMHHUX 3a103 HagXoAATb iM-
NynbCy, WO MOXYTb MPUTHiYyBaT b0 CTUMYNOBATY IXHIO AiANbHICTb. CIMHOBUAINbHI
pednekcn 6yBaloTb 6e3yMOBHO-pednekTopHMM (Mif Yac NofpasHeHHaA xelo peuen-
TOpIB A3MKa) | YMOBHO-pedneKTopHUMY (Ha 3anax Ta BUrnAg, ).

Omxe, CJIUHA MAE BU3HAYAJIbHE 3HAYEHHS 0J18 NPoyecie MpasieHHs
Y pOomMosili NOPOXHUHI.

flk Bin6yBa€TbCA KOBTaHHA i NepemillleHHA Xap4oBUX rPYAOYOK [0 LWIYHKY?

MOTKA - 8i00in mpasHoeo KaHany, Akul 3'€OHye
pOMOoBYy NOPOXHUHY i3 cmpasoxo0om ma bepe yyacmeo
y KoemaHHi. Y TNoTui pO3pi3HAITb HOCOo8Y, pomosy Ta
20pmaHHy 4actuHu. KoBTaHHA - cki1adHul 6e3ymos-
Ho-pegriekmopHuUll akm, 8HAC/IIOOK AKO20 Xap4o8a 2py-
do4ka nompansise 00 cmpasoxody. Iif Yac KOBTaHHA Bif-
6yBalOTbCA TaKi NpoLecy: a) HAATOPTAHHMK OMYCKAETbCA
11 3aKprBa€ BXif [0 ropTaHi; 6) Mm'sike nigHe6iHHA nigHima-
€TbCA 1 3aKPUBAE HOCOTIOTKY; B) ANXaHHA pedneKTopHO
NPUNUHAETLCA; I) M'A3M MNOTKM 1 CTPaBoOXody NochifoB-
HO CKOPOUYIOTbCA, MPOLUTOBXYHOUM FPYAOUKM B LLTYHOK.

CTPABOXIJ, - ye 8i00in mpasHo20 KaHasny, AKul cno-
JIy4ae 271I0mky i3 wayHkom. Llen opraH mae Burnag uuiin-

In. 39. byposa rnotku:

OPUYHOT TPYOKIN [OBXKUHOW 6MM3bKO 25 CM i po3Talo- 1 - rpyaouka ixi; 2 — roTKa;
BaHMM no3agy Tpaxei. CTiHKa CTPaBOXOAy CKMafa€eTbCA 3 — A3VK; 4 — HAATOPTAHHUK;
3 TPbOX 0OOSIOHOK. BHYmpiH#A c/1u308a 060/10HKA CTpa- 5 — ropTaHb; 6 — CTPaBoXif;

BOXOZY BUCTesleHa 6araTollapoBMM eniTeNieM, B AKOMY € 7 — Tpaxen

Lpi6Hi cnu3oBi 3an03u. CeKpeT Lux 3an03 noserwye npo-

CyBaHHA iXi. ligcnvM3oBa 0CHOBa YyTBOPIOE MO3[0BKHI CKNAaAKN AnA nepemilleHHA pi-
LVHW B3[0OBX CTIHOK. CepedHsa M’A308a 060/10HKA CTPABOXOAY CKNAfAETbCA 3 NO30BX-
HbOTO i KONIOBOTO LWapiB. XBUNenofibHi CKopoUueHHsA Lnx M'A3IB BUHMKAIOTb Y BiANOBIAb
Ha KOBTaHHA 1 MOLLMPIOTbCA B HAMPAMKY 4O LWAYHKY 3i WBUAKICTIO 2—5 cM/C. 308HIWHSA
CNOJTYYHOMKAHUHHA 060/TOHKA BIIMEXOBYE i 3axyLLia€ CTPaBOXif Bifl HABKOMNLLHIX Op-
raHis. Y BepXHili Ta H/XHIl YaCTWHI cTpaBoxopy € M'A3n-chiHKTepw, Wo 3abe3neuyoTb

nepemilleHHA Ki CTPaBOXOA40M NuLLe B OQHOMY HanpaAMKY.

Omxe, xap4o8i 2py0oyKU 3 POMoBOI NOPOXHUHU Nepemillytombcs 00 WITYHKY Yyepe3s
2/T0MKy ma cmpasoxio.

BIANIbHICTb

JlabopaTopHe gocnigKeHHA
30BHILWIHA BYAOBA 3YbGIB
Merta: po3BmMBaTK YMiHHA CnocTepirati, OnMcyBaTh Ta BUGINATY iCTOTHI O3HaKu 3y-
0iB NIOAVIHN.
O6nagHaHHA: Mofeni, Mynsaxi 3ybiB.
Xig po6otu:
1. Po3rnaHbTe BepXHill i HYXHIN 3y6Hi paav Ta BU3HauTe BUAM 3y6iB, ixHi ocobnusocTi
30BHILLHbOT 6yA0BU Ta GyHKLI.
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2. Po3rnAaHbTe MynAX UM MOAenb 3y6a i 3Hangite 8 7 6,543,211 123,456 7 8

KOPOHKY, WUUKY i KOpPiHb. gé Qgg é Q é' g@ @@
3. YBaHO JOCNifiTb NOBEpXHI0 3yba Ta BU3HA- @@ (i A @@

uTe posTalyBaHHA emani i yemenmy, ski € [ ﬁ@ﬁ‘ﬁ &aﬂﬁﬁ B
nokpusamu 3yb6a. Po3rnaHbTe po3pi3 3y6a i S@W f ﬁ ﬁ@ g

3HangiTb 0eHMUH Ta nyseny. v 7
4. Bu3HauTe Ha3BM MO3HAUEHUX Ha MAJOHKY
enemeHTiB 6ynoBu 3yba: Kicmkosa anvbeeond,
KOPOHKA, WuliKa, KOpiHb, eMasb, 0eHMUH, ye-
MeHm, nepio0OHM, Nysibnd, KAHAJ KOpeHs 3y6a.
5. 3anosHiTb Tabnuyto: «<bynosa Ta GpyHKLUiT 3y6iB
JIIOOANHN».

7 6154131211213

Oco6nuBocTi
6ynoBu

6. [ligcymok gocnig»eHHs.

blonioria + 3JOPOB’A MpodinakTnka 3axBo-
ploBaHb 3y6iB

HannowwpeHiwoto xBopoboto 3ybiB € kapi-
€C, WO pYWHYE TBEpAi TKaHUHK 3yba 3a Jonomo-
rotlo 6akTepiii. PO3BUTOK LbOro 3axBOPHOBAHHA
NPUCKOPIOE HecTaya BiTamiHiB, conen Kanbuito,
®ocdopy, Onioopy. Lo x Take Kapiec? Akumn €
OCHOBHI MPUYMHN 11 CTagil PO3BUTKY Kapiecy? 3a-
CTOCYyNTe 3HaHHA 1 chopmynionTe pekomeHaaLii
o0 NPOdiNaKTMKM 3aXBOPIOBaHb 3y6iB.
BIOJIOTIA + MCUXOJIOTIA A3uk i 340pOB’A NIOANHN

®otorpad Aptyp Caccy 1952 poui 3axkagaB cpoTtorpadysatu
OfHOro 3 HalBM3HauHiWwmx ¢isnkiB XX ctonitta, naypeata Hobe-
niBcbKoi npemii 3 ¢i3vkn (1921) Anbbepta EnHwTeliHa (1879-1955)
B UeCTb NOro 72-ro AHA HaPOOXKeHHS. |, AK roanTbCA, BiH MONpPOoCmB
EMHWTEenHa NOCMIXHYTUCA ANA Kamepw, Ha WO TOM MOKa3aB A3NK.
Lle 306pakeHHA NpeacTaBisi€ NopTpeT OAHOYACHO i reHis, i Xut-
TEPAAICHOI XMBOI NtoanHW. [loBefiTb, WO i A3UMK MA€ 3HAYEHHA ANA
36eperkeHHsA 30POB’A NIOAUHN.

A= PE3YINbTAT

==l 1-6 Ganie ¢ 1. Lo Take poToBa NOPOXHUHA? 2. IKe 3HAUEHHA MaloTb 3y6u
anda npouecy TpaBneHHaA? 3. Lo Take rnoTka? 4. Ake 3HaUEHHA Ma€ rMoTKa B
npoueci TpaBneHHA? 5. LLlo Take cTpaBoxig? 6. LLlo Take KoBTaHHSA? 7-9 6aniB ¢ 7. Onu-
WiTb 6yaoBy Ta GYHKLIT pOTOBOI NOPOXKHUHM. 8. AKe 3HaUEHHSA AN1A TPaBNEHHA MAE Cn-
Ha? 9. Ak BigOyBa€eTbCA KOBTAHHA i NepeMilleHHs XapUyoBUX IrPYA0UOK 0 LWAYHKY?
10-12 6anie ¢ 10. Bucnositb CBOT CyiXeHHs 010 3HaYeHHA 3HaHb NPo GYHKLT 1 Oy-
[IOBY POTOBOI MOPOXHUHM ANA 36epeXkeHHs 300PpOoB's.

Bup 3y6iB OyHKuUiT

LlinyHok nepwium npulimae HA8aHMA><KeHHA 8i0 i i
€ 20/108HUM Op2aHOM (hOopMyBaHHA 300PO8’A.
ABiLeHHa

§ 21. TPABJIEHHA B LLNYHKY
OcHOBHi NOHATTA 1 Knto4oBi TepmiHn: LJTYHOK. LUnyHKoBMIA CiK.
MpuraganTe! Lo Take TpaBHUN TPaKT?

HoBuHN 3i cBiTY HayKn

Y MeguumHi BXXe aBHO BUKOPUCTOBYIOTbCA LITYYHA HMPKa
M WTyYHe cepuie. | ocb 6pUTaHCbKi BUEHI CTBOPUNU LUTYUYHWIA LLTYHOK.
MpoTarom 10 pokis daxiBLi HaYKOBO-AOCNIAHOMO IHCTUTYTY B rpad-
ctBi Hopdonk (AHrnis) npavtoBanu Hag CTBOPEHHAM LibOro anaparta.
«baeamo xmo cnpulimae winyHoK — AK "MiloK', 3anosHeHuU piouHamu i
hepmeHmamu, ane ye dyxe CKnaoHuUli opeaH. ..», — cTBepmxysas Map-
TiH CTOKC, NpeACcTaBHUK KOMMaHiT «[11aHT 6iocalieHcic». Y yomy X no-
NATAE CKNAAHICTb LWYHKa 1 NPOLeCiB, Lo B HbOMY BifbyBaloTbcA?

3MICT
flka 6ypaoBa Ta GYHKLii WNYHKY?

LLTYHOK - po3wupeHa yacmuHa mpasHo20 mpakmy Mixk cmpasoxo00om U MOHKUM
KUWEYHUKOM, W0 € pe3epayapom 014 ixi. O6'em WnyHKY fOPOCOT MIOAUHY — 61113bKo 2 11,
MoXe 36inbluyBaTca 8o 5 . LLnyHok po3TtaloBaHuii nig giadparmoto y niBil YacTyHi Xu-
BOTa i MA€ BUMMSA BUTHYTOMO MillKa, B AKOMY PO3PI3HSAIOTb 8XiOHY YdCMUHY 3 M’A30M-30-
muckaydem, CKAeniHHA WI/IyHKd, Miso WIyHKA i 8UXIOHY YaCMUHY i3 M’A30M-3amuckadyem
(in. 40). CTiHKW LWNYHKY CKNaAaloTbCa 3 TPbOX 000NOHOK. 308HIWHA 060/IOHKA Ma€E rycTy
CiTKy KPOBOHOCHUX CYAVH AJ1A 3abe3neyeHHs akTUBHOI AisNbHOCTI WYHKY. Ha BigMiHy
Bif iHLWIMX BifAiniB TPAaBHOMO TPAKTY cepedHs 060/I0HKA MAE TPU Wapy M'A3iB (MO3[0BX-
Hill, KONOBUI | KOCUN), AKI 3L4INCHIOTb NepeMillyBaHHA | nepemilleHHs ixi. CknagHiwe
OpraHi3oBaHa i BHyTpilLHA 060M0HKa WYHKY. [l NigcnnM30Ba 0CHOBa YyTBOPIOE YMCNIEHHI
CKJ1afKK, a Cn3oBa 000SIOHKA MIiCTUTD LLYHKOBI 3a510311. Y BHYTPILLHI 060MOHLi po3Mmi-
LeHa 1 nimdoigHa TKaHUHa.

TpaBneHHA B LWNYHKY MoOXe BigbyBaTuca
nvwe 3a Temnepatypwm Tina 36-37 °Ci 3a HasABHO-
CTi XxnopuaHoi kucnoTu. TpuBanicte nepebyBaHHSA
YaCcTKOBO MepeTpaBieHOl iXi (Ximycy) B LWIYHKY
3anexunTb Bif 1T cknagy. KupHa xa 3aTpumyeTb-
cA 6-8 roguH, ByrneBogHa — 6nm3bko 4 rog. Oc-
HOBHUMM MpoLecamy, Wo 3abe3neuyoTb AKiCHe
nepeTBOPEHHA TXi Y LLYHKY, €:

«  XiMiYHa 06po6Ka ki — GePMEHTU LTYHKOBOIO
COKY pOo3LensiooTb GiNKK 11 XKUPKU MOJIOKA, a
TaKoX BiIOYBA€TbCA aKTUBALiA (epMeHTIB
LUTYHKOBOTO COKY;

«  (bi3u4Ha 06pOOKA IXKi — 3a JONMOMOTIOH0 XNIOPUA-
HOI KMCNOTY BiIOYyBa€ETbCS HAOPAKAHHSA BiNKiB;

*  nepemiujeHHs i — 3a y4acTio M'A3IB LWAYHKY
3[INCHIOETbCA: @) 3MilUYyBaHHA Ki 3 LLTYHKO- 06ONOHKa; 6 — BUXIAHMIA COIHKTED:
BVIM COKOM; 6) nepioguuyHe NponycKaHHs Xi- 7 — BAXiHa YacTUHa; 8 — M'A30Ba
Mycy B 12-nany KULKy; 060snoHKa

In. 40. byposa wnyHkKy: 1 - BXigHa
YaCTUHa; 2 — CKNeniHHA; 3 — Tino;
4 - 30BHilIHA 060/10HKa; 5 — cNn3oBa




«  3He3apaxye8aHHA iXi — 3a 4OMOMOIO0 XNOPUAHOI KNCOTA 3HELLKOAXKYIOTbCA LKif-
NNBI MiKpOOpraHiamu;

*  BCMOKMYBAHHA KOMNOHEHMI8 iXi — Yy LWAYHKY BCMOKTYIOTbCA BOAA, CNUPTY, AeAKi
NiKW, FOPMOHN Ta iH.

Omxe, 6y008a WiTyHKY NOPIBHAHO 3 iHWUMU 8i00inamMu mpasHo20 mpakmy
YCKIAaOHeHA i npucmoco8aHa 00 30ilicHeHHs CKJIaOHiwe OpedHi308aHUX i
DI3HOMAHIMHiIWUX hpoyecie mpassieHHs.

flke 3HaYeHHA ANA TPaBNeHHA Ma€ WYHKOBUN CiK?

LLinyHkoBwMIA Cik — npo3opa piouHa, wo iisupo- |
6/7110mMb 3a103U C/1U3080i 060I0HKU WiTYHKY. Llei
TPaBHWI1 ceKpeT Mae KCNy peakuito. loro kucnot-
HICTb MiABULLYETHCA aBO 3HVXKYETLCA NPY AeAKMx | BOAA, XOPUAHA KNCNOTa, coni (_Kap'
3aXBOPIOBAHHAX LUNYHKA, KOBUHOFO Mixypa i ne- | O00HaTH, POchaTi, xnopuau) Ta ik.
4iHKW. Ha Lieil MoKa3HUK Takox BNAMBaloTb nepe- Il. OpraHiuni cnonyku
KVNBaHHS JIOAVHM, HEPBOBI NOTPACIHHA. O3Hakoto | PEPMEHTY (NencuH, ninasu), MyumH,
NiABULLEHOT KUCIOTHOCTI LUYHKOBOIO COKY € ne- fisounM, MONIoHa kncnota 1a 1.
yis1. 3a faHUMK JOCTiOXeHb, Big neuii ctpaxkpae 40-60 % [OPOCOro HaceeHHsA, NpPUYo-
My 32 OCTaHHI POKM CMOCTEPIraETbCA HeYXMSbHE 3POCTaHHA LibOro NoKasHuKa.

3a go6y B noavHK BUAINAETbCA BiA 0,5 Ao 2,0 NITPIB WYHKOBOro coky. Mloro Bupo-
6nA10Tb TPaBHi 32031 TPbOX TWMIB: 3271031 NEPLIOro TUMY BUAINATb CNn3 (OCHOBOK
oro € MyLMH); apyroro — xnopugHy kucnoty (HCI); TpeTboro — pepmeHTU LWNYHKOBOIO
COKy (nencwH, ninasa monoka). Cnus bopmye wap, Lo 3ax1Lae CTIHKK WAYHKY Bif aii
XNOPUAHOT KNCNOTY Ta dpepMeHTiB. LlikaBo, Lo B c/IM30Bi € peyoBKrHa (pakTop Kacna),
AKa CNPUAE 3aCBOEHHIO BiTaMiHy By,. i BiACyTHICTb y inyHKOBOMY coLi MOXe cnpuuu-
HIOBaTU PO3BUTOK 3anizofediynTHOI aHeMmii. XnopuaHa K1cnota akTmBye dbepmeHTr
LUTYHKOBOIO COKY, YaCTKOBO PYIHYE GiNKn Ans WBUALIOro po3LLenieHHs, yb1Bae XBo-
po6oTBOpPHI GaKTepii, AKI NoTpanunn 3 ke, NPUMNUHAE THUNbHI Npouecn. ODepmeHT
nencrH CNpusAe Po3LLenieHHio MoneKyn BinKiB Ha NPOCTiLWi cnonyKy, a Ninas3a po3Lue-
NAOE XNPU Monoka. B wnyHkoBomy coui fopocnux niofden ninasu gy»ke mano, Tomy
MOXYTb BUHUKaTV NPO6sIeMy i3 3aCBOEHHAM LibOrO MPOAYKTY.

CKnapg WyHKOBOrO COKY |

|. HeopraHiuHi cnonykum

Omxe, WIyHKOBUU CiK € CKIAOHUM PO34YUHOM HEOpedHiYHUX MAa op2aHiyHUX CNoJIyK,
W0 8U3HAYAIOMb OCHOBHI Npoyecu mpassieHHA y WITYHKY

Ak Big6yBa€eTbcA perynsuia TpaBneHHA Y LWIYHKY?

LLnyHkoBe cokoBUAineHHA nepebyBa€ Ml KOHTPONIEM HEPBOBMX i F'YMOpPanbHUX
MexaHi3miB. LLnyHKoBWIA CiK, AIK | CIMHa, BUAINAETbCA pednekTopHO.

be3ymosHo-pegiekmopHe cokosudineHHA BifOyBaeTbCA Nif Yac NogpasHeHHs ixeto
peuenTopiB POTOBOI MOPOXKHWHW, FMOTKN i CAMOTO LWAYHKY. LIeHTp WayHKOBOro COKo-
BUAINEHHA PO3TallOBaHWI y 4OBracTOMy MO3KY, 3BiKM
HaZXodATb CUTHANM, Wo 36yAXKyTb LTYHKOBI 3a51031
(napacumnatuyHi BNAMBM) abo UMHATb rasbMiBHUN
BM/IMB Ha LWIYHKOBY CeKpeLito (CUMNaTUYHNIA BMUB).

YmosHo-peghiekmopHe COKoB8UOINIeHHA PO3MoYn-
Ha€eTbCA Ha BUrNAg i 3anax ixi (in. 41). MNpu ubomy BK-
OiNAETbCA anemumHull CiK, AKAN TOTYE LWIYHOK A0 R
CMPWAHATTA iXi. HecMauHa ika BuKnnKae mano anetur- - 41. bxa mae 6y cmadroro,
HOro COKy abo He BUKNMKAE Moro 30BCiM. HeratmpHo ~ KPactBOIO M KOPUCHOIO AnA

. . TOro, Wob BUpobNABCA aneTuT-
BMJIMIBAOTb Ha Oro YTBOPEHHSA 1 Fpa 3 TenepoHamm un in ciK

poboTa 3 HOyTOYKOM Mepen NpUoMoM ixi, cTpax, 6inb, yKrnBaHHA nepepn 06ifgom um
Beyepelo Yincis, Cyxapukis TOLLO.

[ymopaneHy pe2ynayis WnyHKOBOro COKOBMAINEHHA 3AiCHIOTD Ka Ta 6ionoriyHo
AKTVBHI peyoBMHU. 36YAXKy0Tb CEKpeLito 2acmpuH (FOPMOH BUXiAHOT YaCTHN WAYH-
Ky), NpAHOLLi, CiNnb, BifBapy M’'Aica 1 OBOYIB, rabMyloTb — cekpemuH (FOPMOH CNM30BOT
060/I0HKU TOHKOTO KULLIEYHWKA), KUPW, KNCTTOTK.

Omixe, 8UOINIEHHSA WJTYHKOB020 COKY pe2y/TloeEMbCs pe/ieKmOopHO ma 2yMopasibHO.

QIAJNIbHICTb

CAMOCTI/AHA POBOTA 3 TABJINLIEIO LWinyHOK i1 380pOB’a NlognHA
3anoBHiTb TabnuLo y poboyomMy 30LNTI. 3aCTOCYNTE CBOT 3HAHHSA NPO TPABNEHHS Y
LUNYHKY Ta OBI'PYHTYITE TBEPAKEHHA ABiLIEHHM NPO Te, L0 LWYHOK <€ FOIOBHUM Opra-
HOM GpOPMYBaHHSA 300POB'A».

Mpouecu, wo € pyHKUio- | EnemeHTn GyA0BM LUINYHKY, Lo GepyTb

OyHkuii wnymicy Ha/IbHOIO OCHOBOIO y4acTtb y 3filicCHeHHi npouecis

TpaBHa
CeKkpeTopHa
PyxoBa
3axucHa
PerynatopHa

B10J10TIA + MOBO3HABCTBO LLUnyHOK i1 HaBYaHHA

O6'ekTOM fOCnigKeHHSA ¢hpaseonoaii (Big rpel. )pasziz — BUPAXKEHHS, J1020C — BUEH-
HA) AK PO3iNy MOBO3HABCTBaA € CTillKi BUCIOBM, IX CTPYKTYPa, MOXOAXKEHHS, POJib Y MOBI
Ta iH. LlikaBrMu ansa ¢pa3eonoriyHoro JOCNigKeHHs € BMpPa3Wn, siKi BKa3yloTb Ha 3B's-
30K MiX WIYHKOM NIOAMHN 1 HaBYaHHAM. Hanpuknag, «[lepenogHeHuUU wJslyHOK Heoxo-
ye 84umMbcA» (NatuHoto Plenus venter non studet libenter) «Hi 00uH mazicmp He 3moxe
Has4yumu moeo, 4020 Hag4ume NopoxHit wyHok» (B. LUBebenb). CnpobyiiTe NoACHWTY
B3aEMO3B'A30K MiX [IANbHICTIO LWAYHKY Ta BMLLOK HEPBOBOIO JiANIbHICTIO, AKA € OCHO-
BOI HaBYaHHA 1 MOBERIHKM NIOANHMN.

blosiorida + MEAULUHA MpodinakTyka 3axBoploBaHb LWIYHKY

BinbwicTb BMNagkiB BMPa3KoBOI XBOPOOW LWYHKY Ta ra-
CTpuTiB MoB'sA3aHi 3 GakTepiamu Helicobacter pylori. Ha nouat-
KOBOMY eTani nicis nonagaHHA B LWIYHOK, Lii MiKpobu LWBKMAKO
pyxalumncb 3a 4OMOMOrO [XKIyTUKIB, [OMATb 3aXUCHUN LWap
CnM3y i KOJMOHI3YI0Tb CNIM30BY OOOJNIOHKY LUNYHKY. Tak BUHWKAE
3ananeHHsA. B 2005 poui neploBigkpusadi 4mx MikpoopraHiamis
P. BoppeH i b. Mapwann 6ynu ynoctoeHi Hobeniscbkoi npemii 3 disionorii i MeguumnHu.
3acTocyiiTe CBOI 3HAHHA NPO LWAYHOK Ta chopmyniorite npaBunia NPodinakTMKm Takmx
3axBOPIOBaHb LWIYHKY AK raCTpUT Ta BUpasKa.

A== PE3YJIbTAT

===l 1-6 6anis * 1. LLlo Take wWnyHOK? 2. AKi NOXMBHI PEUOBVHU NEPETPaBIOIOTb-
ca y wnyHky? 3. Lo Take wnyHKoBuUn cik? 4. AKi TpaBHi 3a51031 YyTBOPIOKOTb
LWAYHKOBMI CiK? 5. Ha3BiTb ABa OCHOBHMX MEXaHi3MU1 perynauii TpaBneHHA y WAyHKY.
6. LLlo Take aneTuTHWIA Cik? 7-9 GaniB ¢ 7. flka 6ynoBsa Ta GyHKUIT WwnyHKy? 8. ke 3Ha-
YeHHA AnA TpaBNeHHA Ma€ WNYHKOBUN Cik? 9. AK BinOyBa€eTbcA perynauia TpaBfieHHA
y wnyHky? 10-12 6anie ¢ 10. O6rpyHTyiTE 3HaUEHHA 3HaHb NPo OYHKLIT Ta GynoBY
LUNYHKY AnA 36epexeHH:A 3[0poB'A.




o6 nepempasumu 3HAHHA, NOMPi6HO no2aIUHAMU iX 3 anemumom
A. OpaHc

§ 22. TPABJIEHHA B KNWUEYHUKY. BCMOKTYBAHHA

OCHOBHi NOHATTA N KNouosi TepmiHu: TOHKU KNLLEYHUK. BcmokTyBaH-
HA. Mepuncranbruka. Meuinka. NigwnyHkosa sanosa. TOBCTUN KULLEYHUK.

MpuraganTte! Lo Take TpaBneHHA?

MomipkynTe!

Y rinotanamyci NpoMi>KHOro BiAAisly ronoBHOro
MO3KY € Xap4OBi LieHTpW rofiofy i HacuueHHsA. BoHu Bigno-
BifaloTb 3a [iANbHICTb YCi€l TPaBHOI cMcTeMun. Konm noKme-
HUX PEYOBUH B OPraHi3Mi He BMCTaya€, BUHMKAE BigvyTTA
ronofly i 6a)kaHHs 1CTK, @ KON UMX CMONYK AOCTAaTHbO —
bopmMyeTbCA BifUYTTA HacMUeHHA. A AKUM YMHOM TOHKMI
KMLWEeYHUK BMAIMBAE Ha BiguyTTA rofogy i HACUYEHHs, AKLLO
BiH PO3TaLLOBaHUN «AaNeKko» Bif rOfIOBHOrO MO3Ky?

3MICT

flka 6ypoBa Ta GYHKLii TOHKOrO KMWeYHuKa?

TOHKUI KNWEYHUK - 6iddin mpagHoz0 kaHay, AKuti NOEOHYE WlyHOK 3 Moe-
cmum KuweyHukom. Lle HaiBaXknuBiLwmii BipAin TpaBHOro KaHarny, y AKoMy BifoyBatoTb-
CA NPOoLEeCy OCTaTOYHOTO TPABJIEHHA Ta BCMOKTYBAHHA. B TOHKOMY KMLLIEYHWKY pO3pi3-
HAIOTb TPY BigAinu: 08aHaoyamunasy, NOPOXHUCMY Ta K/ly608Yy KUWKU.

CTiHKM TOHKOT KULLKK CKNafaTbCA 3 TPbOX 060/TOHOK. OCHOBO 308HilIHbOI Cepo3-
HOI'060J10HKU € CNONYYHA TKaHVHa. M’a308a cepedHs 060/10HKA TOHKOT KULLKW CKIafa€Tb-
€A 3 1BOX LIApiB HEMOCMYroBaHOI M'A30BOI TKAHWHM — NO3[0BXHbOTO | Konosoro. C/1u30-
80 060/10HKA YTBOPEHA OAHOLIAPOBMM eniTeNieMm, L0 MA€E 3AaTHICTb 10 LWBUAKOIO Noginy
Ta OHOBJEHHSA KNiTWH. LLle ogHi€lo 0co6NMBICTIO OOONOHKY € HASIBHICTb Y Hill YACIEHHUX
KOJI08UX CK/IA00K, KUWKOBUX 3d/103 Ta KUWKOBUX 80PCUHOK. Lle mpucTocyBaHHsA ans 36inb-
LUEHHS NMOBEPXHi 0O0NTOHKWY, L0 BM/IMBAE Ha LUBUAKICTb BCMOKTYBAHHS MOXMBHUX PEYO-
BVH. Y TOHKMI KNLWEeYHNK BNagaloTb MPOTOKM MEYiHKK Ta NifLLIyHKOBOI 3a1031.

In. 42. bypoBa CTiHKM TOHKOT
KULWKK: 1 — KULWIKOBA BOPCUHKA;
2 — opHoOLLApoBUIA eniTenin BOp-
CUHKY; 3 — nimpaTnyHa CyanHa;

4 — KPOBOHOCHI CyAunH®; 5 —
cnr3oBa 000JIOHKa; 6 — nigcnu-
30Ba OCHOBa; 7 — KOJIOBUI LIap

M'A3iB; 8 — NO3JOBXHIN Wap
M'A3iB; 9 — 30BHILLHA 060NIOHKA

OcCHOBHUMU NpoLecamm TPaBNEHHA Y TOHKOMY KULLEYHUKY €:

1) XimiyHa 06pobKa ixi — 3a jonomoro GepmeHTiB MifLLTYHKOBOrO COKY, KMLIKO-
BOrO COKY BifOyBa€TbCA ocmamoyHe ximMiyHe po3uwiensieHHA NOXUBHUX PeYOBUH:
MpuncuH BNINBAE Ha Po3LIen/ieHHs BifiKiB 4O aMiHOKUCOT, 1inasu — X1piB Ao
XUPHUX KNCNOT 1 rNiLepony, aminasu — CKnagHvX ByrneBogiB A0 MMOKO3K;

2) hi3uyHa obpobKa ixi — 3a LONOMOIOI0 XOBYi BiIOYBAETbCA NOAPIOHEHHS XKUPIB HA
KpannvHKu (emynbrauin »upis) Ana nepeTpasieHHaA 3 4OMOMOro GepMeHTiB;

3) nepemiwjeHHA i — xBUNenofibHi CKOpoyeHHA M'A3IB CTIHOK (MepuctanbTuKa)
3[iNCHIOIOTb NepeMilLleHHA XiMycy, a iX NoYeproBi CKOPOUYeHHA (MaATHNKOMOAIOHI
pyxu) 3a6e3neyytoTb NPOCYBaHHA XiMyCy [0 TOBCTOMO KULLEUYHWKS;

4)  3He3apax<y8aHHA i — }OBUi MICTUTb PeYOBMHM, AKi BOMBalOTb MiKpoopraHiamu;

5) BCMOKTYBaHHA — 3a JOMOMOrOK BOPCUHOK Bif0yBa€ETbCA NPUCTIHKOBE TPABNEHHA
Ta HAAXOAPKEHHA aMiHOKMCNOT | MOHOCaxapufiB B KPOB Ta »KUPHUX KNUCNOT Y NiMy.

Omixe, MoHKUU KUWeEYHUK Mde ocobusocmi 6y008uU, Wj0 NO8’A3aHi 3 0CMAMOYHUM
pO3WensIeHHAM IXXKi ma 8CMOKMYBAHHAM NPOCMUX NOXUBHUX CNOJIYK.

flka ponb neviHKu Ta NigWNYHKOBOI 3271031 Y TPaBNeHHi?

Meuinka — Halb6inbwa mpasHa 3as03a, po3miujeHa 8 npagomy niopebep’r nio diac-
pazmoro. 330BHi NeYviHKa BKpMTa Kancynoto i3 CNonyYHOI TKaHWHW. B neyiHui po3pisHa-
10Tb npasy (Benuky) i s1igy (Mmany) yacmku. OguHuueto 6yaoBu € neyiHkosi 00/1bKU, AKi
CKNafalTbCA 3 MEYIHKOBMX KNITUH — 2enamoyumis. Ha HWXKHIN NOBepXHi po3TalloBa-
HWUI X08YHUU MiXyp 3 MiXyposoto npomokoto. OCHOBHUMM GYHKLIAMUN MEYiHKK € TaKi:
1) cekpemopHa — BUPOBNAE X08Y, AKa IENOHYETLCA B }KOBUHOMY Mixypi. i Aieto xoBui
XMpW po3nafatoTbCaA Ha APIOGHEHbKI KpaninHKKY, akTUBYIOTbCA GepMeHTU, MOCUIIOETb-
CA PyXOBa aKTUBHICTb KMLIOK, BCMOKTYIOTbCA XKUPOPO3UMNHHI BiTaMiHM, 3aTPUMYIOTbCA
THUJIbHI MPOLLECH | 3HELLKOAXKYIOTbCA 6aKTepil; 2) 6ap’epHa — 3HELIKOPKEHHSA LWKIANM-
BUX PEYOBWH, AKI HAAXOAATb 3 KPOB'IO Bif KMLWEYHMKA; 3) 3andciuea — nepeTBOPEHHA
HaANMLWKY FNIOKO3KM B MiKOreH i BigknagaHHA Npo 3anac; 4) 3axucHa — CUHTe3ylTbCA
3aXUCHI GINKM Nnasmu KpoBi; 5) 8udisbHa — yTUNi3yloTbCca epuTPOLUTY, WO 3arMHynu,
OTPYMHUI aMOHiaK NePeTBOPIOETLCA Y HELLKIIMBY CEUOBUHY Ta iH.; 6) y4acme 8 0OMiHi
pevyosUH ma eHepeil — € AXepenom Tenna, 34iNCHI0ETbCA B3aEMOMNEPETBOPEHHSA MOXNB-
HUX PEYOBUH, HAKOMNYYETbCA BiTaMiH A TOLLO.

MigwnyHkoBa 3an03a - 8e/IUKA MPAsHA 3a/103a, NPOMOKA AKOT 8iOKpUBAEMbCA 8
dsaHaoyamunasy KUWKy. B 3ano3i po3pisHaAoTb 20/108KY, mino Ta xeicm. 3ano3a BKpu-
Ta TOHKOI Kancysiol, Ma€ AONbKOBY OyflOBY i pO3TalLOBYETbCA N03ady wiiyHKy 6ina
3aiHbOI CTIHKM »uBoTa. lNigWwnyHKoBa 3an03a BUAINAE y ABaHaAUATUNANY KULKY 6e3-
6GapBHY pPiAVHY NY>KHOI peakuil — NigLWIYHKOBWI Cik. HanBa>KNMUBILLVIMN KOMMOHEHTaMI
COKY € pepMeHTU, AKi PO3LLENIOTb YCi MOXKUBHI PEUOBUHW: MPUNCUH, Aind3u, amina-
3u. 3a §oby y noanHY BUAINAETbCA 6nmn3bKo 1,5-2 niTpu COoKYy.

Omyxe, nevyiHka ma niawnyHKosa 30a/103d € mpasHUmMuU 3asiosamu, o 3a6e3neqyromb
mpasJieHHA 8 MOHKOMY KUWe4YHUKY.

flka 6ypaoBa Ta PpyHKLii TOBCTOro KuieyHnKa?

TOBCTUN KULLEYHUK - 8i0din, akum 3aeepuyemscs mpagHuli KaHasa. Y HboMy
PO3pi3HAITb Taki BiAAiNW: cz1ina Kuwka 3 aneHOUKcom, 060008a, cuzmonodibHa Ta nps-
Ma, WO 3aBepLIYETbCA BiAXiAHMKOM (aHycom). CTIHKIM KULIEYHVKA CKNaJalTbCA 3 TPbOX
060JTOHOK: 308HIlWHbLOI, M'A3080i i c/1u3080i. OCHOBHMMMW MPOLECaMUN TOBCTOMO KULLEY-
HYIKa €:




1) ¢hizuyHa 06pobka KUWKo8oz0 8mMicmy — BifOYBaETbCA HAKOMMYEHHA 1 YLLiNbHEHHA
HenepeTpaBieHNX PeLToK;

2) XimMiYHa 06pobKa KUWKOB020 8MicmY - CUMBIOTUYHE TPABNIEHHA 3a JOMOMOIOI0 KO-
PUCHVX MIKPOOpPraHi3amMiB mikpoghnopu KuweyHuka. [Jns unx 6aktepili TOBCTUIA
KULLEYHUK € CepefoBULLEM XKUTTA, @ B3aMiH BOHWU CUHTe3yloTb BiTamiHu K i B, npu-
FHiYYIOTb Jito WKIANMBMX MiKpoOiB;

3) nepemiweHHA KUWKOB020 8MiCMYy — 3a [JOMOMOIOI0 KULIKOBOTO COKY $hOopMyoTbCA
Kanosi Macu Ta BUAANAIOTbCA 3 OpraHismy;

4)  8CMOKMYBAHHA KUWKOBO20 BMiCMY — B KPOB, NiIM®Y 11 TKAHWHHY PiAVHY HagxoaAaTb
HeopraHiyHi (Boaa, MoHW) i HeBeNMKa KinbKiCTb OpraHiyHMX peyoBUH (MKO3a, aMi-
HOKUCOTW);

5) 3HewkKoOXeHHA KUWKOB020 BMiCMY — 3a y4acTI0 KOPUCHUX MiIKPOOPTraHi3MiB NPUrHi-
YyIOTbCA THWIbHI MpoLecn Ta WKiAnmBi 6akTepil.

Om>xe, y mo8CMOMy KUWEYHUKY 3a8epulyembCs po3wensieHHs NOXUBHUX PeYOB8UH 3d
yuacmio MiKpoop2aHiamie, 8CMOKMyembCA binblua 4acmuHa 800U ma 8iobysaemocs
8UOAJIeHHA HenepempassieHUx peuwmok 3 op2aHiamy.

RIANbHICTb

CAMOCTI/HA POBOTA 3 IJTIOCTPALLIEIO BopcuHKY Ta iXHE 3HaYeHHA
BopcrHKM — yTBOPY TOHKOI KMLWWKY, WO 3abe3neyyoTb
NPWCTIHKOBE TPaBNEHHA 1 BCMOKTYBaHHA. B3HauTe no3HaueHHsA
nogaHnx y Tabnuui enemeHTiB 6yA0BY BOPCUHKM Ta BKaXiTb iXHE
dyHKLiOHanbHe 3HaYeHHs.
Ta6nuua 22. BYJOBA | ®YHKL|Ii BOPCUHKU

DOyHKUioHanbHe
3HaYeHHA

Hasea Mo3HaueHHA

LuniHgpyuHui enitenin
KaninapHa citka
JNlimpaTnuHa cygmHa

ApTepiona

BeHyna

PO3rAJANTE KPOCBOPA EmsEmERY) T
BnavB TOHKOroO KMWeYHMKa Ha XapyoBi LieHTpu L

NOACHIOE 2/TIOKOCMAMUYHA Meopid, 3rigHO 3 AKOK

BIiAUYTTA ronogy, aneTuty M HaCUYEeHHA 3anexaTb 5 9

Bifj KOHLUEHTpaLii MKO3M B KPOBI, WO BifTiKaE Bif 6 17

KULLIEYHUKY. A BifuyTTA 3a10BOJIEHHS, WO BUHNKAE Y
Hac Bif, >Ki, NOB’A3aHe 3 BMIMBOM Ha Xap4oOBUI LIEHTP
TaKUX rOPMOHIB, AK... Po3raganTte Kpocsopg i B1 OT-
pUMaETe Ha3BY LiX «TOPMOHIB 3aOBONIEHHSA.

1. TKaHMHa, WO BUCTUIAE TPAaBHUI KaHan.
CknagoBa peyoBMHa Crn3y. — —
YepBonoaibHWIA BigpOCTOK CAINOT KULLKK. L
MpoayKT po3LennieHHA BYrneBois.

YTBOPU TOHKOI KMLLKW, LLIO 34iMCHIOITb BCMOKTYBAHHS.
M’as-3aTuckau.

YacTKoBO nepeTpaBfieHa ika LWAYHKY 1 KULUIEYHNKY.
Hanb6inblwa TpaBHa 3an03a JII0gMHN.

(MepMeHT NiALWIYHKOBOIO COKY, L0 PO3LLENSIOE BiNKU.

O ®ONOUAWN

BloJioria + XAPYOBA NMPOMUCIIOBICTb Mikpodnopa KuweyHnKa
3 He3anaM'ATHMX YaciB NOAMHA BXMBana Taki NPoAyKTr

XapyyBaHHA AK KMCSie MOJIOKO, Kedip, MOrypT, Kymnc Ta iH., He c;i; 1 ; 1

YCBIAOMITIOI0UM MPY LibOMY, L0 3axuLLa€e cebe Big xsopo6. Ha- ! L

yKOBe O6r'pyHTYBaHHA poni Lmx NpoAyKTis 3pobus |. I. Meu- [~ .4 )
Vo

HUKOBWM. BiH 3BepHYB yBary niofein Ha MOXnNBICTb BUKOPU- y o
CTaHHA MOJIOYHOKUCANX GaKTepiii ANiA 60poTbOU 3 bakTepiMmu b_
THUTTA, WO € Y MiKpodnopi KuweyHnKa. HUHi ana nikyBaHHA

i npodinakTukn grcbakTepiosy daxiBLi Bce yacTile pekoMmeHAyoTb GiororypTu i 6i-
okedipu 3 "Kusumn" naktobaktepiamu Ta 6idigobakrepiamu. MOACHITb 3HaYEHHA Mi-
Kpodnopu KMLLEYHUKY.

A8 PE3YJIbTAT

==l 1-6 6anis * 1. LL|o Take TOHKUI KnweUHUK? 2. Ha3BiTb OCHOBHI dyHKLIii TOH-

KOro KuweuHuka. 3. o Take neuinka? 4. Wo Take nigwnyHkoBa 3anosa?

5. lLlo Take TOBCTUN KMWeEYHUK? 6. Ha3BiTb OCHOBHI }YHKLIT TOBCTOrO KMLIEYHMKaA.

7-9 6anis ¢ 7. flka 6ynoBa Ta OYHKLi TOHKOrO KuweyHuKa? 8. fka ponb BUKOHYIOTb

neviHKa Ta NigWIyHKOBA 3a/103a B NpoLeci TpaBneHHs? 9. flka 6yfoBa Ta QyHKLii TOB-

cToro KuweyHrka? 10-12 6anis ¢ 10. [OACHITb 3HaYUeHHA MiKpodNOpPY KNLIEYHNKA
ANA OpraHismy NioguHN.

binewa yacmuHa xeopo6 Hawux - ye cnpasa HawWux e/ACHUX PyK.
Man-?Kak Pycco

§ 23. PEryNauia TPABJIEHHA. XAPYOBI PO3JIAAM TA iX
3AMNOBIFAHHA

OCHOBHi NOHATTA 1 KNIOYOBI TepMiHN: XBOpo6M opraHiB TpaBneHHA. Xap-
YyoBi po3nagmu.

MpurapganTe! Lo Take perynauia ¢yHkuin? Lo Take xBopoba?

3HanomTecs!

C. 1. bomkin (1832-1889) — pocCincbKniA Nikap, AKNIA CTBO-
pVIB BYUEHHA NPO OPraHi3am AK €4uHe uine Ta NpoBigHy ponb Hep-
BOBOI CUCTEMU B XUTTERIANBHOCTI opraHiamy. HaykoBeLb BBaX<as,
o ana Toro, Wwob gonomora nikapsa 6yna po3ymMHoLo i filioBoto, BiH
MaE€ 3aiMaTUCS He nuLle Gionorieto, ane M iHWKUMK NPUPOAHUYMYI
Haykamu. [laBaiiTe cnpobyemo, Ha Npuknagi perynauii TpaBneHHs,
[LOBeCTU e TBepaKeHHA.

3MICT

Ak BigOyBa€eTbCA perynsuia TpaBneHHnA?

TpaBneHHA peryneTbca 6iodi3MyHMMU NpoLecaMn HEPBOBOT CMCTEMM Ta Gioxi-
MiYHVMMM BRIBaMUN €HOOKPUHHOI 1 iIMYHHOT CUCTEM.

HepBoBa perynsuis npoueciB TpaBneHHs BifOyBa€TbCs 6€3yMOBHO- Ta yMOB-
HopednekTopHo. besymosHopeghnekmopHa pe2ynayia TPaBNeHHs 34IACHIOETbCA 3
ZOMOMOroI0 iMNYbCiB, WO BUHUKAKOTb Y HEPBOBUX LIeHTPax AOBracToro (LeHTpu cim-
HOBWAINEHHA, KOBTaHHS, LUMYHKOBOrO COKOBUMAiNEHHA). 1o opraHiB TpaBHOro TpakTy
iMnynbCu Bi HEPBOBUX LIEHTPIB HAAXOAATb MO HEPBaX i BM/IMBAKTb Ha CeKpeLilo Tpas-




HWX 3aN03 Ta PyXOBY aKTMBHICTb M'A3iB B CTIHKax OpraHiB TpaBneHHA. Hanpuknag, 6e3-
YMOBHO-pedneKkTopHe CIMHOBUINEHHA BiOYBa€ETbCA y pa3i NOTpaniAHHA Xap4oBoi
rpyLouky (6e3yMoBHMI NOAPA3HIMK) Ha A3MK, fani BiOyBaeTbCA 30y4KeHHA CMaKOBUX
peLenTopiB, NPOBEAEHHS IMNYbCIB O LEHTPY CIMHOBUAINEHHS, GOpMyBaHHA Bifno-
Bifji, HAAXOAXEHHA iIMNYNbCiB 4O CIMHHWX 3a03, AKi 1 pearyoTb BUAINIEHHAM CeKpeTy.

B ymoeHo-pedhnekmopHitli peeynayii npouecis CIVHOBUAINEHHSA, KOBTaHHS,
LWTYHKOBOrO COKOBUWAINEHHA BEMKY POSb Bifiirpae Kopa MiBKy/b FOIOBHOrO MO3KY.
Mpuknagom Takoi perynauii € pednektopHe CIMHOBUAINEHHSA, AKY BMUKAE YMOBHUIA
noapasHuK. Hum moxyTb 6yTi 3anax ixi, rapHuin BUrnag i, 3ByKn Ha KyxHi ToLlo, Lo
Jil0Tb Yepes3 CMaKOBI KipKOBI LIEeHTpU.

TymopanbHa perynauia TpaBneHHsA 34iNCHIOETbCA FOPMOHAMU 1 TKAHUHHUMU FOp-
MOHaMW BHYTPILWHbOI cekpeLlii. [lpuknagamy rymopanbHol perynauii € Bnans Basonpe-
CUHY (FOPMOH rinoTanamycy) Ha BCMOKTYBaHHA BOAM Y TOBCTOMY KULLEYHWKY, ranbMiB-
Ha Jia agpeHaniHy (rOpMOH HaAHVPHMKIB) Ha CNMHOBUAINEHHA. TOpMOHN ana perynauii
TPaBfieHHA MOXYTb YTBOPIOBATY 1 CaMi OpraHu TpaBneHHsa. Tak, KNiTMHK cm3oBoi 060-
NOHKW LWAYHKY 1 KNLLEYHWKY CEKPETYIOTb FOPMOHN (raCTprHK, CeKPETUHN), O BMNMBa-
I0Tb Ha COKO-, XKOBUOBUINIEHHS, @ TAKOXK Ha PYXOBY aKTUBHICTb LUYHKA M KULLEYHNKY.

IMyHHa perynauia 34iiCHI0ETbCA 3a yYacTIo aneHANKCa, NIMPaTUUHKX BY3MWKIB CTi-
HOK TPaBHOIO TPaKTY 11 CaMUX CEKPETIB CIIVIHM, LLIITYHKOBOTO COKY, >KOBYi, KULLKOBOTO COKY.

Omxe, pe2ynayisa mpasseHHs € CKIIAOHUM NpoyecoMm i 8 Hill 3adissHO
8Ci pe2ysiAmopHi cucmemu.

AKi npMYMHM 3aXBOpIOBaHb OpraHiB TPpaB/ieHHA?
XBopo6u opraHiB TpaBneHHA — ye NOPYyWeHHA HOPMAbHOI XUmmMmEQiaabHOCMI

Op2aHi3My JIOOUHU Yepe3 BUHUKHEHHs 8i0XusieHb y 6y008i ma (hyHKYisx op2aHie mpasHoi

cucmemu. Ha cborofiHi XBopobu OpraHiB TpaBNeHHs B CTPYKTYpi MOWMPEHOCTI cepeq
yCixX 3aXBOpPIOBaHb B YKpaiHi NocigaloTb TPETE MicLe Nicis cepueBO-CYAUHHKX XBOPOO
Ta XBOPO6 OpraHiB AVXaHHSA.

Y meguuumHi, 3rigHo 3 MixHapooHoto knacugikayieto xeopob [ecamozo nepe2nsdy,
po3pobneHoto BcecBiTHbOW opraHisaui€to oxopoHu 3gopos’s (BOO3), xsopobu opra-
HiB TPaBNEeHHsA NOAINATLCA Ha rpynu: 1) XBOPOOU NMOPOXKHMHU POTa, CIMHHKX 3a5103
Ta wenen (Kapiec, napodoHmMo3, cmomamum); 2) XxBopobu CTpaBoOXxofy, LWyHKa Ta ABa-
HaALATUNANOI KULWKN (2acmpum, 8Upaska WityHKy, 8Upaska 08aHaoyamunanoi KUWKU);
3) xBOpobM aneHauKca (aneHouyum); 4) rpuxi (nynkosa 2puxa, 2puxa YepesHoi cmiH-
Ku); 5) HeiHdeKLiHI XBOPOOWU KULIOK (eHmepumu — 3ananeHHA CInM30BOI 060SIOHKN
TOHKOI KMLIKW, KOJTimu — 3ananeHHs CM30B0oi 000MOHKMN TOBCTOT KULWLKM); 6) iHLLi XBOPO-
61 K1LLOK (3akpen, 3a80pom KUWOK); 7) XBOPOOY YepeBHOI MOPOXKHWHM (nepumoHimu —
3anasieHHsa ouepeBrHM); 8) XBOPOOU NneviHKK (Yupo3); 9) XBOPOOYM >KOBUHOIO Mixypa Ta
NiALWTYHKOBOI 3351031 ()KOBYHOKAM'SIHA X80p06a, X0/1eYUCMUM, NAHKpeamum) Ta iH.

TpaBHa cuctema NIOAMHU CTPaXKAAE Bif 6araTbOX YMHHUKIB, LLO CYNMPOBOAXKYIOTb
CyyacHe »KUTTA: HECNPUATANBI eKONOTiYHI YNHHMKK, He3banaHCcoBaHe XxapuyBaHHS, i-
NoAnHamis, cTpecy, HagMipHI HaBaHTa)eHHsA, BiACYTHICTb BiANMOUYMNHKY ToLo. XBOpoouU
OpraHiB TpaB/IeHHA BUHUKAKOTb Yepe3 HeOTPMMaHHA PeXNMY XapuyBaHHS, YK1MBaHHA
WITYYHOT TXi 30 WKiZNMBUMK XapuoBMMU JoOaBKaMu, WBUAKE CMOXMBAHHA iXi, TpMBa-
e BXXUBaHHS NiKiB, HEraTUBHI emoLii, TIOTIOHOMANIHHA, BXKMBAHHA aJIKOrOJIbHMX HAMNoIB
TOLL0. XBOPOOU OpraHiB TPaBfieHHs NOPYLLYOTb 06MiH PEYOBWH | CNPUYNHAIOTD 3aXBO-
PIOBaHHA iHWNX OpraHiB NOANHN.

Omixe, x80pobu opaaHie mpassieHHs € 00CUMb PIBHOMAHIMHUMU | BUHUKHEHHS iX
3a/1eXXUMms, NEPeBAXxHO, 8i0 CNOCoby Xumms /IIOOUHU.

AKi npuunHM Ta Nnpo¢inakTnKa XxapuoBux po3nagis?

[lo xapuoBKx po3nagiB HanexarTb Xap4yoBi OTPYEHHA, KULIKOBI iHbeKLii Ta napa3u-
TapHi XBOpobu (renbMiHTo3m). IX CNPUUMHAIOTD BipycK, XBOPO60TBOPHI BakTepii, napa-
3UTUYHI YepBU, OTPYIHI POCIMHU 1 TPUOK Ta iH.

Xap4osi ompyeHHA BUHMKAIOTb 3a TaKMX NPUYMH: CMOXMBaAHHA HECBIXKMX UK 3apa-
MeHUX NPoAyKTiB (HanpuKIagd, OTPYEHNX TOKCMHAMM CanbMOHeNK), OTPYMHUX POCIUH
(Hanpuknag, gpypmaH, 6nekota) um rpubis (Hanpuknag, 6nifa noraHka), BUKOPUCTaHHA
BOAW, 3abpyAHeHOT NpenapaTamu NoOyToBOI XiMil un XiMiYHUMYK NpenapaTamm 60pPOoTb-
Ou 3i WKigHNKaMW.

lMapasumapHi (2eneMiHMO3Uu, 21UCMAHI iHBA3iT) X80pObU — Lie 3aXBOPIOBaHHS, CNpU-
YMHEeHi NapasuTUYHUMK YyepBamMu (renbMiHTamu). 36yaHUKamMn Lux XxBopob € npea-
CTaBHMKM NAOCKNX (MEYIHKOBUIA CUCYH, LiN'AK CBMHAYNN, EXIHOKOK) Ta KpYrnmx 4epsis
(ackapwvpn, rocTpukn, TpuxiHena). HanuvacTilwe 3apakeHHA refbmiHTaMm BifjOyBa€eTbCA
nif Yac BXMBaHHA 3apa)KeHoro MYNHKaMM 4n GiHammn m'aca Ta CUPOi BOAU, HEMUTUX
OBOUIB, Arig, PpyKTiB, uepes 3abpyaHeHi pyKku. MNapasnt 3HWKYIOTb IMyHITET, cnpuyn-
HAIOTb aneprivni peakuii. MpoayKkT 06MiHY peYOBUH refibMiHTIB BMMBalOTb Ha HEPBO-
BY CMCTEMY, OpraH/i KPOBOTBOPEHHS, 3MiHIOIOTb CKaf Mikpodnopu KuweyHmKa. Y XBo-
pUX 3HUKYETbCA aneTuT, BifOyBalOTbCA 3aTPUMKa POCTY, BiiCTaBaHHA y PO3YyMOBOMY
PO3BUTKY, CNOCTEPIiralTbCA WBUAKA BTOMA, FONOBHUI 6iflb, NOPYLIEHHA CHY TOLLO.

OcCHOBHUMK 3axofamMu NPOINAKTUKNA refibMIHTO3IB € BETEPUHAPHUIA KOHTPOSb
AKOCTI M'AICa, OUULLEHHA BOAM, 3aXVCT BOLONM Bifi 3a0pyAHEHHA HeuncToTaMu, caHi-
TapHUIA KOHTPOIb 3a CMITTE3BANMLLAMU, CUCTEMATUYHI MeNYHi OrNALM XBOPUX TBapUH
i nofiei, 3HNLWEHHA NPOMIKHMX Xa3AiB Towwo. Ocobnuee 3HaYeHHA MatoTb JOTPUMAHHA
npaBu 0COBUCTOI FirieHn (MUTTA PyK Nepes NPMnOMOM iXi), BXKMBAHHA MUTUX OBOYIB
Ta GpyKTiB, TepMiuHa 06pobKa M'Aca Ta pnby, 306epiraHHA NPOAYKTIB XapuyBaHHA Tak,
o6 Ha HYX He NOTPaNAB NWA | He Cifann MyxXu Ta iH.

Kuwkosgi iHghekyii — 3aXxBOPIOBaHHSA, CMPUYMHEHI TOKCMYHOLO A€l MiKPOOPraHi3miB,
Lo NOoTpanunu Jo TPaBHOro TPaKTy. [lo KULWIKOBUX iHOeKL il HanexaTb Taki Hebe3neyHi
3aXBOPIOBaHHA AK Ou3eHmMepis, xonepa, caneMoHesb03, 6omyniam Ta iH. HannowwpeHi-
WMMM 03HAaKaM TaKUX OTPYEHb € MPOHOCK, INXOMaHKa, 03HO6, 6iNib y XMBOTI, rONoB-
HWUI 6iNb, 3aNamMopPOYeHHs. Ycnix 60poTbOM 3 KUWKOBMMM iHEKLiAMM 3anexXuTb Big,
LOTPVMaHHA caHiTapHOI KynbTypu. AflXKe 3 flaBHIX-AaBeH KULWKOBI iHheKLii Ha3nBaTb
XBopobamu 6pyaHMX PYK. 3BiACU BUNANBAE NPOCTE NPABWIO: Nic/iA nogepHeHHA 0000-
My 3 pobomu Yu 3 Npo2yIAHKU, neped NpUtoMAMU ixi, NiC/1A 2pDAHHA 3 MBAPUHAMU, Nic/A
8i08idysaHHA myanemy sumulime pyku 3 musom. Tak BU 3axmMcTuUTe cebe Ta iHLWKMX Bif
3apaXkeHHA KMLLKOBUMU iHeKLiAMU. A TaKoX YKMBaWTe nuwle Kun'ayeHi MOMoKO Ta
BOAY, YTPMMYMTECh Bifi KyMiBAi XapyoBMX NPOAYKTIB, O Peani3yloTbCA 3 MOPYLUEHHAM
TemnepaTypHOro pexunmy 36epiraHHs, CnigKynTe 3a TEPMiHOM CMOXMBaHHA NPOAYKTIB.

Omxe, xap4oBi po3nagu — nopyweHHs Ois/IbHOCMi mpasHoi cucmemu —
BUHUKAOMb Ni0 4ac 8XXUBAHHA HEAKICHOI iXi, W0 Micmums ompyUHi pe4yos8uHU,
WKionugi MikpoopaaHiamu abo 3apaxeHoi napazumuyHUMU Yepeamu.

RIANbHICTb

CAMOCTIAHA POBOTA 3 IJIOCTPALLIEIO HepBoBa perynauis TpaBneHHs

Mepep Bamu intocTpauia 6e3yMoBHOro CIMHOBUAINbHOTO pednekcy B nca. Tak Big-

6yBa€eTbCA HEPBOBA PerynALia CIMHOBUAINEHHA | B ntoguHW. [prBediTb y BiANOBiAHICTb

undpoBi NO3HaYeHHA Ha intoCcTpaLlii, Ha3BM NIAHOK Liboro pedneKkcy Ta oOnmuc NPoLecis,

Lo 3[iNCHIOITLCA 3a IXHbOW Jonomoroto. Ha3giTb ocobnueocTti HepBoBOI perynauii
TpaBfieHHs.




JlaHkn 6e3ymoBHOro pedrnekcy: A — LeH-
TpanbHa; b — peuentopHa; B — foueHTpoBa uyT-
nmBa; I' — BigUeHTpoBa pyxoBa; [l - poboua abo
edpeKTopHa.

CknapgoBi npouecn pednekcy: a) NpoBeeHH:A
iMMYfbCiB Yy TAUBUMU HEMPOHaMK; 6) CMIPUHATTA
peLenTopamMmu BNAUBY iKi AK nogpasHuKka 1 Gop-
MyBaHHA HEPBOBVX iIMMNYNbCiB; B) BUAINEHHA CN-
HV CIMHHUMK 3an03amu; 1) iHGOPMaTBHUI aHa-
Ni3 NOTOKY HePBOBUX IMMYNbCiB y HEPBOBOMY LIEHTPi AOBracToro Mo3Ky; ) MpoBeAeHHs
iMMynbCiB PyXOBVMM HENPOHAaMM 4O OPraHiB, WO 3AiMCHIOITb peaKLilo opraHiamy.

BIMPABA HA 3ICTABJIEHHA F'ymopanbHa perynsuia TpaBneHHsA
Ha intocTpauisx 306pakeHi opraHiamu, AKi CNPUYMHAIOTbL XapyoBi po3naan.

MpuBeAiTb y BiANOBIAHICTb Ui 306paXkeHHs 3 Ha3BaMK OpraHi3MiB: p — BOBYi Aroau
3BUYalHi; U — JypMaH 3BUYaHWIA; H — 6lifa NoraHKa; €, — MyXoMop MaHTEPHUI; e, —
ackapuia NioAcbKa; K — CUCYH NeYiHKOBUIA; T — CaflbMOHENA; € — XONEPHUiA BiIGPIOH.

AKLLO BV NPABUIbHO BM3HAUUTE Ta NPUBEAETE Y BiAMNOBIAHICTb 300pakeHi opraHis-
MU 3 Ha3BaMu, TO OTPMMAETE Ha3BY FOPMOHY, AKUIN CTUMYIOE BUAINEHHA NiALWTYHKOBO-
ro coky. Ha3BiTb 0co6/1MBOCTi FyMOpasnbHOI perynsayii TpaBneHHs.

BlOJ1IOTIA + MEAULIMHA XapuoBi OTPY€EHHSA 11 cCalbMOHena

Jlignpytoui no3nuii cepen MikpoopraHi3mis, WO CIpUYmn-
HIOIOTb XapyOBi OTPYEHHS, 3aiMa€ canbmoHena. OCHOBHUMU
LUNIAXaMKM 3aPaXKeHHA LMMU XBOPOOOTBOPHUMY BaKTepisimu
€ XapyoBWIiA, KOHTAKTHO-NMOOYTOBMI Ta BOAHUA. XBOPOO3,
AKY Ha3Banu CaibMOHENIbO30M, XapaKTepu3yeTbCA nepe-
BaXXHUM ypaXXeHHAM TPaBHOI CMCTEMW 3 PO3BUTKOM fiapel,
OTPYEHHS Ta 3HEBOJAHEHHA OpraHiaMy 3apakeHHs GaKTepiamy BigOyBaeTbCA Mig yac
CNOXMBaHHA iHOIKOBaHNX M'ACA, MOMOYHUX MPOAYKTIB, AELb, AKi [OAATbCA B Pi3Hi
CTpaBu cupumin. HassiTb OCHOBHI 3axou NPodinakTNKy canbMOHesbo3y.

= PE3YJIbTAT
L =—=I1}

omen 8 1-6 G6aniB ¢ 1. Ha3BiTb MexaHi3Mu perynauii TpaBneHHsa y noguHu. 2. Hase-
AiTb NPVKNagn HepBOBOI Ta rymopasnbHOI perynauii TpasneHHA. 3. Lo Take
XBOPOOU opraHiB TpaBneHHA? 4. HaBeAiTb NprKNaan 3axXxBopoBaHb TPaBHOI CMCTEMM.
5. lLlo Take xapuoBi po3nagn? 6. Ha3giTb OCHOBHI rpynyv Xap4yoBuX pPo3nagis y NOAUHN.
7-9 6aniB ¢ 7. fk BinbyBaeTbCA perynsyia npoueciB TpaBneHHA? 8. AKi NpnunHM 3a-
XBOPIOBaHb opraHiB TpaBneHHA? 9. fAKi NnpnunHM Ta NpodinakTuka xapyoBux posnagis?
10-12 6aniB ¢ 10. Ha KOHKPETHUX NPVKIafax AOBeAiTb HEOOXiAHICTb 3HaHb NPO TPaB-
Hy ccTemy Ana npodinakTnkmM XxBopob opraHiB TPaBNEHHA Ta XapyoBUX PO3nagiB.

Tema 5

ANXAHHA

Yesecb cnadok xxumms — 3Hali npo ye — OUXAHHA.
Xadis

§ 24. 3HAYEHHA ANXAHHA
OCHOBHi NOHATTA 1 KNtouoBi TepmiHn: IVNXAHHA. JlereHeBe guxaHHs.
MpurapanTte! AKi € TNU gUXaHHA Yy TBapUH?

MNomipkyriTe!

Ha kapTtuHi «Jocnig 3 noBiTpAHUM Hacocom» (1768),
aBTOPOM AKOI € BUAATHUA BPUTAHCBKMIA Xy[OXHUK [xo3ed
PainT (1734-1797), 306pakeHO eKCMepPUMEHT i3 MTaxoM Y 3a-
KPUTIN CKNAHIN NOCYAMHI, 3'€AHaHIN 3 NOBITPAHMM HAaCOCOM.
Llen pocnig AeMOHCTPYE 3HaUEHHA AUXAaHHA ANA XUTTERIANb-
HOCTi OpraHi3miB. PaHile BBarkanu, WO OpraHiaMyn AuxarTb
nve A BUAANEHHA HagMWKy Tenna. | niwe nicna 6aratbox
JOCTiIXKeHb Ta eKCrepuMeHTIB 6yno JOBEAEHO CMPaBXHIO
ponb anxaHHsA. Lo x 6yno 3'acoBaHo?

3MICT

flke 3HaYeHHA Ma€ ANXaHHA ANA OpraHismy nguHN?

JunxaHHA, pa3oM i3 XMBMEHHAM i TPaBNEHHAM, € eTanoM 0OMiHY peyoBHH, eHeprii Ta
iHpopmaLLii, Ha AKOMY OpraHi3M JTIOANHUN OTPUMYE BCi HEOOXiAHI peyoBMHN. XapyoBi Npo-
OYKTN HAAXOAATD i3 XKeto, CKNafHi MOXMBHI CMONYKN PO3LLENIIOITbCA Ta BCMOKTYIOTbCA,
a KpoB i nimda gocTaBnAloTb iX 40 KMITUH. A Wwo aani? KnitmHam gna »XuTTeaianbHOCTI No-
Tpi6bHa EHEPTIA. | ocb came Ha Wi CTagji  BUABNAETbCA CYTHICTb AUXAHHS, OCHOBHA POJib
AKOrO MONArac y BUBINIbHEHHI eHeprii MO>KUBHMX PEYOBMH 3a JOMOMOrO0 KUCHIO.

LI,IJ'IICHVII{I MPOLeC AVXaHHA YMOBHO NOAINAITL Ha TP OcHOBHI eTann AnXanHA
eTanu: 30BHILUHE AMXaHHA, TPAHCMOPT rasiB i BHYTPILLHE l—'
[VIXaHHS. 308HIWHE QUXAHHS, a60 ra3006MiH, — e 06MiH ||+ SOBHILIHE AMXaHHA
rasiB Mi>k OpraHiaMOM i HaBKOMMLLHIM cepefoBHLLem. 3aB- | 2: TPAHCNOPT rasis
AAKM BI3MYHMM NpoLIecam Ha LibOMy eTani opraHiam fio- | 3: BHYTPIlUHE AnXaHHA
OVHW OTPUMYE KCeHb i no36asnsaeTbea Big CO,. Opyrui
eTan — mpaxcnopm 2dsie B opraHismi. loro 3a6esneuyioTb piavHK Tina NOANHN — KPOB,
niMmda i TKaHUHHA piariHa. a3y Po3UMHATLCA B Ma3Mi abo cnosyvaloTbCs 3 remornobi-
HOM KpOBi 1 TPAHCMOPTYIOTbCA A0 KNITUH. BHympilWHE OUXaHHA BifOYBaETbCA BXe B KIi-
TnHax. [pocCTi NOXMBHI PeUYOBMHM (AaMIHOKMCNOTH, XXNPHI KNCNOTH, FI0KO3a) 3a JONOMO-
roto GepMeHTIB KNITUHM PO3LLENIOTLCA A0 BoAM I Byrnekucnoro rasy CO,. [pu ybomy
1 BUBINIbHAETLCA TaKa HeOOXiaHa Ans XUTTeRiANbHOCTI opraHismy EHEPTIA. | came ana
uboro notpibeH KMCEHD, wwo 6epe yyacTb y LyxX XiMiYHMX peakLisiX OKMCHEHHS.




3HauYeHHA AMXaHHA He 0BMEXYETbCA AOCTABKOI KICHIO 11 BuganeHHam CO,. Pazom
i3 NOBITPAM 3 OpraHiamMy NOAVMHN BUAANAETLCA HAONIMLIOK Tenna (TepmoperynauiiHa
byHKLA), 1O HIOXOBMX peLenTopiB HOCOBOT MOPOXHUHM HecyTb iHpopMaLito neTKi crno-
nyku (iHbopmauiiHa GyHKLifA) Towwo.

Omxe, AUXAHHA - cykynHicmeo ¢hizuyHux i ximidyHUX npoyecis, wjo 3abesneyyoms
HAOXO00XEHHS KUCHIO 8 Op2aHi3M, o020 BUKOPUCMAHHA KJIIMUHAmu 0719 OMpPUMAHHSA
eHepeil i 8UOAIEHHA 3 OP2AHI3MY 8y2/1eKUC/I020 2a3y.

AKi npoLiecn € 0CHOBOIO ANXaHHA?

AK BU 3pO3yMinu, AMXaHHA € OJHMM i3 Npo-
ABiB 0OMiHY pPeYOBVH, OCHOBY AIKOrO CTaHOBMATb
di3nyHi 1 ximiuHi npouecn.

HanxomkeHHs KucHio Ta BuBeaeHHi CO, 3 op-
raHiamy 3abesneuytotb Taki ¢i3nuHi npouecn Ak
anodysia i koHBekuis. Jugysia — nacuBHe nepemi-
LLEeHHA MOMeKyNn AUXaNbHKX rasiB yepes KNiTUH-

JlereHeBa

. e Kaninapu
Hi MemMbpaHK 3 AiNAHOK, Ae IXHA KOHLeHTpauis € 4

6inblUOI0, A0 AINAHOK 3 MEHLLIOK KOHLEHTpaLUiE. BeHosHa kpos

KoHeekyis — aKTUBHE MepeHeceHHA AUXanbHMX In. 43. MocnipoBHICTL NpoLecie
rasis cepefoBuileM, WO pyxaetbea. Mig yac gu- ANXaHHS

xaHHa O, i CO, nepeHOCATbCA MOBITPAM A0 Jfe-

reHb, a BCepeAnHi opraHiamy — Kpos'io (in. 43).

B ocHOBI guxaHHs — 6ios102iYHe OKUCHeHHS, L0 3[iiCHIOETbCA B KNiTUHax. OKuc-
HeHHA — Le XiMiYHi peakLii po3LenneHHa cnonyk 6e3 yyacTi KUCHIo (aHaepobHe furxaH-
HA) abo 3a OMOMOrOt0 KUCHIO (aepobHe fMXaHHA), WO CYNpPOBOAKYHOTLCA BMUBIIbHEH-
HAM eHeprii. KiHLeB1MY NpoayKTaMmn KNCHEBOTO OKMCHEHHSA € BOJaA i BYTNIEKUCINIA ras.
EHepris, Wo BUBINbHAETLCA NPY OKUCHEHHI B KNITUHAX, akyMyntoeTbca B ATO.

@i3nyHi  ximMiyHi NepeTBOPEHHA AMXanbHUX rasis
BifOyBalOTbCA NOCNIAOBHO:
1) 8eHmunayia nezeHb (aKTUBHE NepeMileHHA MOTOKY
NoOBITPA B NlereHi 3aBAAKM KOHBEKLT);
2) 2a3006MiH 8 nezeHsx (MacMBHe NepeMmileHHs rasis | MepeHeceHHs rasis
Mi>K NOBITPAM i KPOB'I0 Wwaxom andysii); 4.Ta3006MiH B TKaHNHax
3) mpaHcnopm duxanbHux 2a3ie (akTueHe nepemilteH- [ 3: KNiTMHHe AnxaHHA
HA rasiB MOTOKOM KPOBI 3aBAAKN KOHBEKLT);
4) 2a3006MiH 8 MKAHUHAX (NAcMBHE NepeMiLLeHHs rasiB MiX KPOB'l0 1 TKAHWHHOIO pi-
AVHoto Wwnaxom andysii);
5) knimuHHe OuxaHHA (BUBINbHEHHA eHepPril 3 MOMXUBHUX CMOJYK LLAAXOM OKUCHEHHSA).

| OCHOBHI Npouecy guxXaHHSA

1. BeHTUnAUis nereHb
2.Ta3000MiH B nereHax

Omxe, AUXAHHA - cykynHicme cknadHux gisudHUX i XiMiYHUX npouyecis, cnpAaMOBaHUX
y KiHUe8oMYy pe3ysibmami Ha OMpPUMAHHA eHepeii 0n1a XUMmMEOQiAIbHOCMI OpP2aHi3my.

Aki oco6nuBocTi guxaHHA NogNHN?

JlereHeBe AuxaHHA — ye OUXAHHA 3d OONOMO20I0 BHYMPIWHIX cneyianizogaHux
Op2aHi8 2a3000MiHy, AKUMU € sie2eHi. Taknii TUN AUXaHHA nepenbayae TiCHMI B3aEMO-
3B'A30K AMXaNIbHOI CUCTEMW 3 KPOBOHOCHOIO, OMOPHO-PYXOBOK Ta PErynaTopHUMN
cructemamu. OKpim TOro, ANXaHHA NIOAUHN Ma€E psig 0COONMBOCTEN, WO BM3HAYaOTbCA
il couianbHO NPUPOAOH.

B 3B'A3Ky 3 NpAMOXOAIHHAM rpyfHa KniTKa y NogunHu cniolleHa 3 60oKiB, Wo cyT-
TEBO BMAMBAE Ha AuMxaHHA. BcTaHOBNEHO, WO BepxiBKa flereHb y 3B'A3KYy 3 Masnoto

PYXOMICTIO BEPXHiX pebep BEHTUMIOETbCA HEAOCTATHBO,
a HVIXKHI YacTKW NlereHb 3aBAAKN CKOPOYeHHIo aiadpar-
MK 3a6e3neuyoTbCa MOTOKOM MOBITPA AKHaMKpalle. Y
NOAVHN BUAINATL TPY TUMW AWXaHHA — epyoHul, ye-
pesHul Ta 3miwanul. NpyaHe AnxaHHA € pebepHuMm, Yye-
peBHe — fiadparmanbHMM, a 3MillaHe — 3abe3neuyeTbcs
CKOPOYeHHAM MixKpebepHux m'asiB i diapparmu. Aia-
dparma - HenapHuli opzaH i3 nocmy208aHoI ckeslemHol
MKAHUHU, U0 pO3MexX08Yye 2pyOHY Ui YyepesHy NOPOXHUHU
ma 6epe yyacme y nezeHegoMy OuxaHHi. Hepapma ii Ha-
3uBatoTb gpyrum cepuem. Konu giadpparma ¢yHKLioHYye
npaBwibHO, BiabyBaeTbCcA OHOBNEHHA 75-80 % 06’emy
NOBITPA Nif YaC KOKHOMO BAMXY.

MepeBa)kaHHA TOrO YL IHLIOrO TUMY AMXaHHA 3aNeXUTb Bif CTaTi (y *KiHOK 34e6inb-
LIOTO rpyfHe), BiKy (y HOBOHapOAXKEHNX YePEBHUI TUMN ANXaHHA, Y fiTel 2 poKiB — 3Mmi-
WwaHe, y 3-7 pokiB — rpyaHe), npodecii (y nogen ¢isanyHoi npaui nepeBaxae YepeBHUN
TUN gUXaHHA). Hancnpmatnueiwmm ana BeHTUAALIT NereHb € 3MillaHui TUM AUXaHHA.

Mo3Haua€eTbCA Ha AUXaHHI 1 CycninbHWI CNOCI6 XNTTA, 3@ AKOrO HaiHTEHCUBHILLE
CNOXMBAIOTb KUCEHb KOPa BEIMKOrO MO3KY, cepLie, MeyiHKa i HAPKK, TOMY Li OpraHu
noTpebyioTb NOro WBUAKOro AOCTaBAEHHA Y BiANOBIAHOCTI 3 noTpebamu.

Y nofvHM fyxe fobpe po3BMHEHI MeXaHi3mMu perynsauii AnxaHHaA, 0Co6amnBO Ti, WO
3[iMCHIOIOTBCA 3a YUaCTIO KOPY BEMKOro MO3Ky. BUCOKMIA piBeHb 3aneXKHOCTi AnXaH-
HA Bif KOPU NiBKYNb 0OYMOB/IEHWIA y4acTio ANXaHHA Y 34iiCHeHHI MOBW, AKa 3abe3ne-
YY€ETbCA rOIOCOBMM anapaToM ropTaHi. CnocTepira€TbCA B3aEMO3B'A30K ANXaAHHA i 3
NO3MTUBHMMM Ta HeraTMBHUMU emouiamu. Tak, rMnboke YyepeBHe AMXaHHA 3aCrOKOIE
NIOAVHY, @ THIB Y/ CTpecoBa CMTYaLlif CMPUYKHIOE Nepexif Ha rpyaHe fuXaHHSA.

In. 44. Po3TawyBaHHA
niadparmu noguHn

Omixe, QUXAaHHSA IOOUHU Ma€ pA0 ocobnusocmel NO8’A3AHUX 3 NPAMOXOOIHHAM,
CYCNiNIbHUM CNOCOBOM XUMMS, MOBOIO MA eMOYisMU.

QIAJNIbHICTb

HOemMoHcTpauinHui gocnig
BUABJIEHHA BYTJIEKUACJIOrO A3y B NOBITPI, LLLO BUAUXAETbCA
MeTta: popmyBaHHA yMiHb O6rpyHTOBYBaTV i 3aCTOCOBYBaTW 3HAHHA NPO AUXaHHA
ni Yac NOACHEHHA CNoCTepeXKeHb
TeopeTunyHi BigomocTi
BanHAHa Boda — Le HaCMYeHU PO3YNH KanbLinrigpoKcu-
ay Ca(OH)z. Byenekucnuti 2a3 COZ — 6e36apBHUI ras, Wo He Ma€e
3anaxy, BaXK4ni1 3a MOBITPA | PO3UNMHHNI y BOAI. He3HauHa Kinb-
Kictb CO, HewkianmBa i HagiTb HeoOXigHa ONs XUTTS NIOANHN,
ane 3a KOHLeHTpaLii noro B NoBiTpi NoHaA 3 % BiH cTa€ Hebe3-
neyHum, a 3a 10 % i 6inble — cMepTENbHUM.
Xig po6otu:
[na pocnig»eHHA Bi3bMiTb BanHAHY BoAy.
2. Y npobipKy 3 BanHAHOI BOLOI OMYCTiTb HUXHIM KiHELb YMCTOT CKNAHOT TPYOKM i
yepes i BEPXHIO YaCTUHY KiflbKa pasiB BUAVXHITb MOBITPA 3 NIereHb.
3. Y pobouyomy 30LWMNTi ONWLLITL pe3ynbTaT 4oy Ta 3anuLiTb PiBHAHHA peakLii B3a-
€EMOJIT BYI/IEKMCIIOrO rasy 3 BarnHAHOK BOAOI0.

—_




BMPABA HA 3ACTOCYBAHHA 3HAHDb Etanu n npouecn gnxaHHA
Po3noginite Ha3BaHi Nnpouecn 3a eTanamm QUXaHHA:

1) aHaepobHe 1 aepobHE OKUCHEHHA MOXUBHUX pe-
YOBUH;

A 30BHilUHE AMXaHHSA
b TpaHcnoprt rasis

2) TpaHcnopt CO,y noen‘.ﬂaHHi 3 reMorsio6iHom; B BryTpituHe qvxantia

3) akymynioBaHHA eHeprii B ATO;

4) nepemilleHHA KUCHIO KPOB'lo Y BUMMALI OKCUreMornobiHy;

5) pPO3UYMHEHHA I NepeHeCceHHA BYrNeKMCIOoro rasy niasmoto Kposi;

6) punodysinHe nepemilleHHA ANXaNbHKX ra3iB yepes CTiHKKN IereHeBrX MiXypLiB.

BIONIOriA + ®IBUYHA KYJIbTYPA AepoG6Hi i1 aHaepo6Hi BnpaBu

Himeubkuin dpiparisep Tom Citac npotprmaBcsa 6e3
NoBITPA 22 XBUAWHM i 22 cekyHAn. B 1991 poui 70-piuHnin
iHAINCcbKNIA Mor PasiHapa Miwwpa npobys nig BoAoo B CTaHi
meguTauii 144 rognHn 16 xBunuH i 22 cekyHam. Ui gocar-
HeHHs AVBYIOTb, ane BOHU peasibHi 3aBAAKN aepobHOMY 1
aHaepoOHOMyY TpeHyBaHHI0. Y YoMy BiIMIHHOCTI MiXK aHae-
POBGHMMU 11 aepPOOHUMY BNpaBamm?

A8 PE3YJIbTAT

=2l 1-6 6anie ¢ 1. Lo Take guxaHHA? 2. Ha3BiTb eTanu avxaHHA B noauHu. 3. Ha-

BefiTb Npuknaa GpisnyHMX Ta XiMiYHKX NPOLECIB B CKNaAi AnXaHHs. 4. Ha3BiTb

OCHOBHI Npouecn anxaHHA noanHn. 5. Lo Take nereHeBe anxaHHA? 6. HaBepitb npu-

Knagu ocobnmnBoCTen ANXaHHS NIOANHN. 7-9 6aniB ¢ 7. AKe 3HaUeHHsI Ma€ AUXaHHA Ans

opraHi3my noauHn? 8. fKi npouecn € OCHOBOI AMxaHHA? 9. fAKi 0COBNMBOCTI ANXaHHSA

mopunHn? 10-12 6anis ¢ 10. MNoACHITb 3HAaYEHHs1 aePOOHOro 1 aHaePOOHOrO ANXAHHSA
OnA opraHiamy niognHN.

Dum spiro, spero (loku duxato, cnodiearocs).
Ogigin (puMcbKnii noer)

§ 25. CUCTEMA OPTAHIB AUXAHHA

OcCHOBHi NOHATTA 1 KnoyvoBi TepmiHn: [IUXAJIbHA CUCTEMA. MosiTpo-
HOCHi wnsaxu. Jlerewi.
MpuraganTte! fki eTany Ta OCHOBHI NpoLecn AnxaHHA?

DoBepgiTtb!

Mora - Le HangaBHiWMN cnocié xuTTa ana
JOCATHEHHA MOBHOLiHHOMO 30poB'a. Worn npuai-
NATb BenmnuyesHy yBary GpopmMyBaHHIO YMiHb Mpa-
BWIbHOTO AWXaHHA. ICHye po3gin norn (xaTxa-nora),
LLLO 3a JOMOMOrOI0 Pi3HMX NO3 (acaH) Ta cneuianbHMX
AnXanbHUX BNpaB (NpaHaAm) HaBYaE, AK PO3BUBATY
N YOOCKOHaNoBaTh MOXKINBOCTI BCbOrO OpraHismy.
«Mora icHye y CBiTi, TOMy WO BCe B3aEMOMNOB'A3a-
HO» — AK BWC/IOBMBCA OAWH i3 myapedis. [loBeditb
B3AEMO3B'A30K OpraHiB AMXaHHA 3 iHWMW OpraHaMun
NOANHN.

3MICT

Aki yHKUiT AMXanbHOI cuctemu noguHn?

OUXAJIbHA CUCTEMA - ye cykynHicme op-
2aHi8, WO 3abe3neyylomob HAOXOOXeHHS KUCHIO,
203000MiH U 8uOasieHHA 8yziekuci020 2asy. Lia ¢i-
3ionoriyHa cuctema CKnajaeTbCa 3 No8impoHo-
CHUX WJIAXIi6 | JlezeHb, PO3TaLLOBaHUX ycepeamnHi
Tina (in. 45). Yepes Te ii OCHOBHUMM QYHKLiAMY €
NpoBeAeHHA NOBITPA 3 KNCHEM, BUAANIEHHA MOBi-
TPA 3 BYrNeKUCIUM razom Ta ¢yHKUiA ra3006mi-
HY MOBITPA 3 KPOB'lo. YCi Ui npouecn CTaHOBAATb
eTar 308HiWHb020 OUXAHHA.

TicHWIA B3aEMO3B'A30K OpraHiB AuxaHHA 3 iH-
WMMKN opraHamy 3abe3neuye BMKOHaHHA Jopat-
KOBUX OYHKLUiN. BHYTpiwHA civ3oBa 060m0HKa
NOBITPOHOCHUX LWAAXIB MICTUTb CNN30Bi 3an03K,
CeKpeT AKUX 3BOJNIOXKYE, OOBONIKAE Ta BMAANAE
MUAVHKA N MIKPOOPraHi3Mu, Wo NoTpanfatoTb i3
noBIiTPAM (3axucHa ¢yHkYis). HocoBa NOpoXKHUHa
MiCTUTb HIOXOBI peLenTopwu, Wo CNPUAMaloTb Ta NepeaatoTb iHpopmallitlo Ao Kopu MiB-
Kynb, fie GopMytoTbCA HIOXOBI BiOUyTTA (Wymmesa ¢yHkuiA). Y ropTaHi po3TalloBaHUN
rONOCOBUI anapar, AKUIA Pa3oMm 3 A3UKOM, rybamu, LoKamy 3abe3neuye MOBY NIOANHM
(38ykoymeoprotoya yHKYis). A TiCHi KOHTaKTW OpraHiB fMXaHHA 3 KPOBOHOCHUMM Cyau-
HaMu 3yMOBJIIOIOTb Y4aCTb AMXanbHOI CUCTEMUN Y TEPMOPErynALil opraHiamy.

Ta6nuua 23. OYHKLIT AUXANbHOI CACTEMU NTIOAUHN

| HasBa | 3micT |
T

MoBiTpoHOCHa MpoBefieHHsA NOBITPA ANA ra3006MiHY B flereHax

BupinbHa BrpaneHHs 3 KpoBi B npoLieci ra3006MiHy BYrneK1cnoro rasy

[a3006MiH LBKAKMI OOMIH KMCHEM i BYrMeK1CIMM ra3oM MiX MOBITPAM i KPOB'to
Perynauia TemnepaTypu Tina Yyepes BMNapoOBYBaHHA BOAM 3 MOBEPXHI Jie-
reHb abo 3irpiBaHHA BAUXYBaHOro NOBITPA

Cnu3 1 BINYACTWIN eniTenii AUXanbHUX WAAXIB, cypdakTaHTU anbBeos
3HELIKOAXKYIOTb MiKPOOPraHi3Mu, 3aTPYMYIOTb MW, 3BOJTOXKYIOTb MOBITPA
B HOCOBI NOPOXHMHI MICTATLCA HIOXOBI XeMOpeLenTopwy, WO € NOYATKO-
BOIO NTAHKO0 Y GOPMYBaAHHI HIOXOBUX BiguyTTiB

[opTaHb MiCTUTb FONIOCOBUIA anapar, Lo 3abe3neyye 3ByKW Npu BUANXaH-
Hi NoBiTpA

In. 45. AnxanbHa cuctema
NIOANHN

Tenno-perynatopHa

3axmucHa

YyTTeBa

3ByKO-yTBOpIOIOUA

Ome, op2aHu OUXAHHA, BUKOHYIOYU €801 (hyHKYil, MiCHO 83aEMONO8’A3aHI 3 iHWUMU
opzaHamu U cucmemamu.

flka 6yaoBa Ta GpyHKLii NOBITPOHOCHUX WNAXIB?

MoBiTPOHOCHI WNAXM — Ye op2aHuU OUXAsbHOI cucmemu, AKi nepeHoCcAMb 80UXy-
saHe U guduxysaHe nogimps. Lli Wunaxm nopinAloTbcA Ha BEPXHi (HOCOBA NOPOXHUHA i
2/10MKa) i HWXKHi (eopmaxb, mpaxes i 6poHxu). CTIHK/ OpraHiB yTBOpeHi Tpboma 060-
NOHKaMM: CMONYYHOTKAHNHHOIO, M'A30BOI0 Ta C/IM30BOM. [InA nNpoBeAeHHA MOoBIiTpA
CTiHKM NOBITPOHOCHUX LUNAXIB NOOYAOBaAHI 3 XPALLiB, 3aBAAKN KM BOHW He CNafaloTb
i NOBITPA BIfIbHO LIMPKYSIIOE Nif Yac BUAUXY 1 BAUXY.




Ta6nuusa 24. BYAOBA TA ®YHKLIi NOBITPOHOCHUX LUNAXIB

Hassa | Bynosa | Oymkuii
Hocoga MouaTKoBWI BIAAIN CUCTEMM 3 HOCOBMMM XOAaMK, Npu- | 3irpiBaHHA, 3B0N0-
nobox. | HOCOBAMM nasyxamu. CnunsoBa 060/IOHKA MAE HIOXOBI | >KEHHS, OUMLLEHHS,

HI/IEa peuenTopw, CNM30Bi 3aN031, BINKOBWI eNiTeNin i rycTy | 3HEeLKOAPKEeHHA MOoBITPA.

ciTKy Kaninapis. Cnu3 micTutb nisoynm CnpuiAHATTA 3anaxis

Ninkonopi6bHWi yTBip, Mae 0OTBOPU (X0aHW), WO 3'€AHY-
[notka I0Tb 3 HOCOBOIO MOPOXKHMHOIO Ta CKyMUYeHHA NnimpaTny- | MoBITPOHOCHA, 3aX1CHa
HUX MUTJaNuKiB (Kinbue MNMuporosa)
CTiHKM YTBOPEHi MapHMMK | HenapHUMK XpAwamu, Wwo | MNoBiTPOHOCHA, 3aXKcHa,
pyxomo 3’ejHaHi 3B’A3KaMu, MiCTUTb 20/10C08UU anapam | yTBOPEHHA 3BYKIB, L0

foprarb 320/10c08UMU 38’A3KamMu. HagropTaHHWI XPALY 3aKPUBAE | BUHNKAIOTb NpU BUAN-
BXifl y ropTaHb Mif Yac KOBTaHHA iXi XaHHi NoBITPA
HasBa bypnoBa QyHKLiT
Po3TalioBaHa cnepepy cTpaBOXOAy, MaE BUMNAL TPYOKM
DOBXMHO 8-15 cM 3 16-20 XpALWOBKX HaniBKineLb. .
Tpaxea [oBiTpoHOCHa, 3axm1cHa

BHYTpILLHIO MOBEPXHIO BUCTUIIAE CIIN30Ba 060IOHKa 3
BiIKOBMM eniteniem i nimboBy3nnkamm

MpaBuii i NiBMI ronoBHI 6POHXM PO3rany»KylTbCA [0
BpoHxn | 6poHXion 3 yTBOPEHHAM 6poHXxianeHo20 depesd. CTiHKM | [OBITPOHOCHa, 3ax1cHa
MaloTb XPALLOBI KinbLA

Omxe, 6y008a NOBIMPOHOCHUX WI/IAXi8 NPUCMOCO8AHA 00 NPOBedeHHS,
3B0J10XKeHHS, 3i2PiBAHHSA YU OXOIO0XKEHHS, OYUUWEHHS | 3HEWKOOXeHHs No8imps4,
wo mMae nompanumu 00 J1e2eHb

Aki oco6nmBocTi 6yaoBm nereHb?

JlereHi — opaaHu OuxaHHs, po3MAawoBaHi 8 2pyoHiti NOPOXHUHI, Wo 30ilicHIIMb
hyHKUito 2a30006MiHy. Lle napHi opraHu: npaga nereHs € 6inbLUOoI0 i CKNaJaeTbeA 3 3 vac-
TOK, NliBa — 3 2 YaCTOK. 330BHi NlereHi BKpuTi s1ece-

HeBoI0 Ny1espolo 3 2 JIUCMKi8: BHyMPpilHil NUCTOK Y T l MoTik
KpOBI

3POLUEHNI 3 NNIereHAMU, @ 308HilWHIU — i3 CTIHKaMun 5 —- 4
rPYAHOI MOPOXKHMHW. MiXK NMCTKamMn 3Haxo4nTbCA N
BY3bKa NOPOXHUHA NJiespu 3 piauHoO0 (nonerwye
KOB3aHHA NUCTKIB NaeBpw nif vyac AUXanbHUX py-
XiB); MA€ HEraTUBHUN TUCK (HA 6—9 MM PT. CT. HUX-
unii Big atmochepHOro). Ha BHYTpILLHI MOBEPXHI
nereHb PO3MILLYIOTbCA 80POMA J1€2€Hb, Yepes AKi
BXOAATb OpOHXU, NereHeBa apTepis i HepBY, a BU-
XOAATb ABi NlereHeBi BEHW 1 NiMpaTUUHi cyanHu.
JlereHi B nioAnHK, AK i y BCiX CCaBLiB, MalOTb anbBe-
onApHy 6ynoBy. Alb8eonu — Le nereHesi nyxupui
ndiameTtpom 0,15 mm (guB. in. 46). CTiHKK anbBeon
CKNagalTbCA 3 OOHOLIAPOBOrO MOCKOro enite-
Nit0 | TOHKOTO Wapy enacTUYHNX BONOKOH, BKPUTI
CITKOI0O KPOBOHOCHMX Kaninapis. BHyTpiwHA no-
BEPXHA afibBeos1 BUCTWUNAETbCA MIIBKOK 3 OCO-
6NMBMX PEUOBUH, WO NonerwyoTb Andysito rasis,
nepeLKogKatoTb iX 3AUMAHHIO Ta 3aXMLLAKTb Bij
MiKpoopraHi3mis. KinbkicTb anbBeon B 060x nere-

In. 46. CTpyKTypHO-QYHKLiOHaNb-
Ha OAMHMLUA nereHb: 1 — nereHesa
BEHa; 2 — NlereHeBa apTepis;

3 — anNbBeONAPHUI MILLOK;

4 - anbBeonu; 5 — 6poHxiona

Hsix 300-350 mJTH, IXHA 3aranbHa noBepxHsA nepesuLye 100 m?, To6To B 50 pasis Ginblua
3a NMOBEPXHIO LWKipW, Lo 3abe3neyye ayxe WBULKNIA ra3000MiH B nereHsx.

Omyxe, nezeHi y NOOUHU a/1bBEOIAPHOI 6Y008U, NPUCMOCOBAHI 00 WBUOKO20
2a3006MiHy MiX Kpo8'to i nog8impsam, wjo Haoxooums 3308Hi.

BIANIbHICTb

CAMOCTINHA POBOTA 3 JTIOCTPALLIEIO
Bynosa 1 pyHKLii opraHiB AnXaHHA
BrsHauTe, AKMMU LUndpamm No3HaueHo CTPYKTYp-
Hi KOMMOHEHTN AMXanbHOI CUCTEMW NIOAUHU: HOCOBY
NOPOXHUHY, Mpaxero, 20pMAHs, 2710MKy, OpoHXU, nes-
Dy, MixpebepHi Mm’a3u, nezeHi, diagppazmy.
3anoBHiTb Tabnuuo, BKaxiTb GYHKLIT opraHis.
| HasBa opraHa | Mo3HavyeHHsA | DyHKuii |

YBIANOBIAHIT NMO3HaYeHi CTPYKTypwu 3 X NaTuH-
CbKMMU Ha3BaMmu: cavitas nasi, pharynx, larinx, trachea,
bronchos, pneumon (pulmones), pleura, diaphragma,
intercostal muscles. TOSICHITb B3a€EMO3B'I30K OYf0BMW i
bYHKLiN opraHiB AUXaHHA NoANHN.

BlONIOriA + MY3UKA Oco6nuBocTi ronocoBoro anapary noguHu

CniB, BOKanbHe MUCTELITBO — MUCTELITBO NepefaBaHHA CMiBaLbK/M rofIoCcOM 3MiCTy
My3u1YHoro TBopy. JIloAnHa, Lo 3aMa€eTbCA CNiBOM, Ha3MBAETbCA CMiBakoM, abo BOKa-
nictom. Ha3BiTb BiAOMMX YKPaIHCbKMX Ta BCECBITHbOBIAOMMX CMiBaKiB. AK BN AymaeTe,
AKi 0COBMIMBOCTI FOSIOCOBOrO anapaty A03BONMAM iM CTaTu rapHMMM cniBakamu? Mosc-
HIiTb NpoLeC yTBOPEHHA rofocy Ta 3BYKIB Y JTIIOAVHMN.

[onocoBi 3B'A3KK

3B'A3KM . . ;i .
B PO3IMKHYTOMy CTaHi B 3iMKHYTOMY CTaHi

(MoBYaHHA) (MOBNeHHsA)

BIOJNIOriA + 3JOPOB’A Xro icTb AGNYKa, TOl Nnerwe Auxae

Y ofHin i3 cTaTTen iHpopmauinHoi areHuii YHIAH naeTbca npo BNAMB ixKi Ha AnXaH-
HA. «JJocniOHUkam 8idomo, wo 6azamo x8opob BUHUKAMb Ni0 8NJIUBOM BislbHUX paou-
Kanie... IxHbOMy 8n1uy npomucmosme aHMUOKCUOAHMU, Wo 30amHi 36 A3y8amu 8inbHi
padukanu i susooumu ix 3 op2ariamy. [[pome, 3axucHa cucmema Jilo0CbKO20 OP2aHi3My, He
3d8XX0U 30amMHa cnpdasumucs 3 padukanamu. AK Hac1iooK Yb0o20 — 3aX80PHOBAHHS J1e2eHb.
Daxigyi padsme nidmpumysamu siezeHi OCHOBHUMU aHMuokcudaHmamu: simaminamu C i
E. Tomy He 3a6ysatime ypizHoMaHimHioeamu cgiti payioH a6sykamuy. ([eTanbHiwe yntan-
Te Ha YHIAH: https://www.unian.ua/health/country/301922-hto-jist-yabluka-toy-legshe-
dihae.html). BucnoBitb cBOI CympKeHHsA Npo B3aEMO3B'A30K ANXAHHS 3 XapuyBaHHSAM.

A== PE3YJIbTAT
‘o 1-6 Ganis ¢ 1. LLlo Take anxanbHa cuctema? 2. fka GyfoBa AnMXanbHOI cuc-
Temn? 3. LLlo Take noBiTPOHOCHI wnAxu? 4. Ha3BiTb QyHKLIT NOBITPOHOCHUX
wnsaxis. 5. Lo Take nereHi? 6. Ake 3HauYeHHA MatoTb fereHi? 7-9 6anis ¢ 7. Aki GyHKLUi
AunxanbHoi cuctemu nogunHK? 8. flka 6ynosa Ta GyHKLiT NOBITPOHOCHMX Wwnsxis? 9. Aki
ocobnusocTi 6ynosu nereHb? 10-12 6anis ¢ 10. [MoACHiITb B3aeM03B'A30K OyaoBU Ta
bYHKLiN opraHiB AnXaHHA.
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KuceHb - ye 8icb, Ha8K0/10 AKOI 06epMaAeMbCA 8CA 3eMHA XiMis.
1. . Bepueniyc

§ 26. AUXAJIbHI PYXWU. HENPOT'YMOPAJIbHA PErYyNAaLia
ANXANbHUX PYXIB.TA3OOBMIH Y JIETEHAX |
TKAHUHAX

OCHOBHi NOHATTA N KNOYOBi TepmiHn: [inxanbHi pyxu. lasoo6miH y nere-
HAX. Fa3006MiH B TKaHNHaX.

MpuraganTte! Lo Take gnxaHHA?

MomipkynuTe! Ao 1 % (CO,)

MNoBiTpA — NnprpofHa Cymill rasis, 3 AKUX ‘

CKnagaetbca atmocdepa 3emni. OCHOBHUMU KOM- MoHap,
78 % (N,)

NMoHeHTamu NoBiTpA € azom (78,09 % 3a 06’emom)
i KuceHb (20,95 %), a TakoX eyasiekuciul 2as,
BOAAHA Napa Ta iHepTHi rasu (aproH, HeOH TOLLO).
L‘|OM)I CaMe KNCeHb BUKOPUCTOBYETbCA ANA ANXaH-
Hsl, @ He a30T, AKOro y NoBITpi HabaraTo GinbLue?

3MICT

Ak BipOGyBa€eTbCcA BeHTUNALIA nereHb?

LAunxanbHi pyxu — pummiyHi npoyecu, wo 3abesnedyrome 0OMiH nosimps Mix 30-
BHIWHIM cepedosuwem i anveeonamu nezeHb. OCKiNbKY NiereHi He MalTb BACHUX M's-
3iB, TO IXHI0 BEHTUAALI0 y NIOANHN 34INCHIOIOTb: @) rPyAHa KNiTKa i3 30BHILLHIMM i BHY-
TPILLHIMK MiKpebepHMU M'A3amK, AKI NPUBOAATD il B pyx; 6) Aiadpparma; B) [OOATKOBI
iHCnipaTopHi (BAvxatoui) M'A3m (FpyAHi, TpanewienogibHNMiA); 1) LoAaTKOBI €KCMipaTOPHi
(Bnamxatoui) M'a3u (YepeBHi). B anbBeonu nereHb atMochepHe NOBITPA NOTPaNAE 3aB-
OAKN BONXY, @ BAXOAUTD i3 HUX i3 3MiIHEHVM CK1agoM 3a JOMOMOrOI0 BUANXY.

Baux - akTUBHUI NpoLec, Wo 3abe3neuye 36inblueHHs rpyaHoT KniTku. Mig yac cno-
KilHOro BAMXY MiXpebepHi 30BHILIHI M'A31 CKOpOUylOTbCA 1 NifHIMaloTb pebpa, fiad-
parma CKOpOUYETbCA, CTa€ OiNbLL NMIOCKOIO Ta ONYCKAETbCA AOHM3Y. Mpur LboMy 06'em
FPYAHOT MOPOXKHMHM 3BiNbLUYETLCA, TUCK Y NIEFEHAX CTAE MEHLLIMM 33 aTMOCHEPHNIA i
noBiTPA noTpannae fo nerexb. MNig yac rumboko-
ro BOMXY BiOYBa€TbCA OAHOYACHE CKOPOUEHHSA @ @
MiXXpebepHuX M'A3iB, Aiadparmu, a TaKoX AeAKNX
M'A3iB rpyAHOI KNIiTKM Ta NJIe4OBOro NoAcy.

Buaunx - nacmBHUM npouec, AKMA NPUBOAUTD
[0 3MeHLeHHA rpyaHoi KNitku. g yac cnokinHo-
r0 BUAMXY MiXKpebepHi 30BHIlWHI M'A3M po3cna-
6n10t0TbCA | pebpa onycKaloTbcA JOHM3Y, Aiadpar-
Ma pO3CNabnioeTbCA Ta CTAaE OMYKO. 3aBAAKM
LbOMy 06’eM rpygHOI KNiTKN 3MEHLLYETHCA, TUCK Y
nereHaAx cTa€ 6inbwmm 3a aTMocdepHUi i NoBiTpA
BUXOAUTb 3 NereHb. [1if yac mmubokoro BAnXy Bif-
6yBa€ETbCA CKOPOYEHHA BHYTPIWHIX Mixpebep-
HUX M'A3IB | M'A3iB YePeBHOI CTIHKMU.

In. 47. Cknag aTMocdpepHOro nositps

In. 48. OnxanbHi pyxu Al0aNHK:
1 - BOUX; 2 — BUANX

Omxe, seHMUAYif N1e2eHb 30ilICHIEMbCA 3a80AKU OUXAIbHUM pyXam —
80uxy i 8UOUXY, WO NOCMILIHO i pUMMIYHO 3MiHIOIOMb 0OOUH 0OHOZ0.

Ak Big6yBaeTbcA HeporymopanbHa perynsuisa guxanbHux pyxis?

OCHOBHMMU MeXaHi3mamu perynauii AnxaHHA NIOAMHN € HEPBOBUIA Ta F'ymMoparsb-
Hu. Hepeoea peaynayis 30iNCHIOETLCA 338 AOMOMOTO OUXAIbHO20 YUeHMPY, L0 PO3Mi-
LEeHNI Yy [OBracTOMY MO3KY i CKNaAa€TbCA 3 Kinb-
Kox Bigainis. [Jo AMXanbHOro LEeHTpy HagxoAATb
iMnynbcy Bif peuenTopiB nereHb, MiXkpebepHux
M'asiB, diadparmu. 3anexHo Big uiei iHpopmauii
OVXanbHUA LEHTP MPUCKOPIOE abo CMoBiNbHIOE
AVIXaHHA, BNIMBaloUM Ha AnxanbHi pyxu (in. 49).

BuginaioTe MMMOBINbHY | AOBINIbHY HEPBOBY
perynauito anxanbHUX pyxis. MumosineHa Hepgo-
8a pezynayia BinOyBaeTbCA 3aBAAKM asmomamii
OMXanbHOrO LeHTPY, AKWIA 3abe3neyye putmidHy
6e3yMOBHO-pedeKTOpHY AiANbHICTb, a 008iTbHA
Hepsosa pezynAyia 3yMOBJIEHa HEpPBOBMMU M-
nynbcamu, AKI HAAXO[ATb B AMXaNlbHUI LEHTP 3 In. 49. HepBoBa perynauia guxaHHs:
Kopu MiBKy/b. 1 — Kopa niBKynb; 2 — ANXanbHUN

TymopaneHa peaynayia 3anexutb Bif Kinb- LeHTp; 3 — HepBOBI LWNAXM 10
kocTi CO,. AKWO B KPOBI, LLIO OMMBAE ANXaNbHUN Aiapparmu; 4 — HepBOBI WNAXM AO
LeHTp, € Hagnmwok CO,, 36yanmBiCTb fnXanbHOro Mi*Pe§ePHWX Mfﬂ3iB; 5- nia¢parm§;
LeHTPY 3pOCTaE, | AMXaHHA cTae Binblw yactiwmm  © - mikpeGepHi M'AsY; 7 - HEPBOBI
i rn6wmm. Akwo Bmict CO, B KPOBi € HU3bKMM, TO tnAxm '.B'A M'Mpeée'o””x MA3IB,

. niapparmu i nereHb
JOVXaHHA CNOBINbHIOETHCA.

Benviky ponb y 3MmiHi AMxanbHUX PyXiB BifirpaloTb 3axvcHi 6e€3yMOBHI OuxasbHi
penexcu. Mig yac nogpasHeHHA peLenTopiB C/IM30BOI 000NOHKM NOBITPOHOCHMX LUA-
XiB MWIOM, C/TM30M TOLLO CNOCTEPIraloTbCA YXAHHA | Kaweslb — 3aXUCHI pednekcy, wo
nepeLIKOAKatoTb MOTPAMAAHHIO LIX PEUYOBUH [0 AMXaNbHUX WNAXIB. LleHTpW uxaHHsA i
KaLLJTIo TaKOX 3HaXoAATbCA B JOBracToOMy MO3KY.

Omxe, OUXAaHHA AK 0OHA 3 HAUBAXUBIWUX YHKUYIl opeaHiamy nepedbayae
HaseHicmb HAdiliHUX Helipo2yMopasibHUX MeXAHI3Mie pe2ynayii uxaibHUX pyxie.

Yum Bigpi3HAETbCA O6MIH rasiB y nereHsAXx Bifj ra3006MiHy B TKaHMHax?

BanxyBaHe noBiTpa MicTuTb mamke 21 %
KucHio, npnbnnsHo 0,03 % Byrnekucnoro rasy 1
6n113bko 79 % a3oTy, Bofy Ta iHepTHi ra3u. icna
rasoo6MiHy B lereHAX CcKnag BUANXYBaHOrO MOBi-
Tpsa BXe byae iHWuM: KncHio 16,3 %, Byrnekucso-
rorasy 4 % i 79,7 % a3oty, Boga Ta iHepTHi rasu.
Pi3HMI BMICT KUCHIO | BYrneKncnoro rasy y Baouxy-
BaHOMY 1 BUAMXYBaHOMY MOBITPi MOACHIOETbCA
06MiHOM rasiB y nereHsx.

Fa3006MmiH B nereHsax — obmiH O, i CO, wng-
XOM Oughy3il Mix anbeeonapHUM NOBIMPAM | 8eHO3-
Hoto Kpog'io. Lli npouecu BinbyBaoTbCA B anbBeo-
nax i HaNGMXKUMX 0O HUX BpoHXionax. Y nosiTpi,
LLIO IOr0 BAMXAE NIOANHA, KUCHIO MICTUTbCA Binb-
e, H>K y BEHO3HIl KPOBI, WO Haginwna B nere-
HeBi KaninAapu. Tomy KnuceHb y pesynbrati andysii

In. 50. Fa3006MiH B
BifIbHO MPOHMKAE KPi3b CTIHKM anbBeOJ i KaninA-  anbBeosax jiereHb i B KAITUHAX Tina




piB y KpoB. BogHouac Byrnekmcnui rasy pesynbrati Audys3ii NpOHMKAE i3 BEHO3HOT Kpo-
Bi B afibBEONIAPHE MOBITPA 1 Nif Yac BUANXY BUBOAUTLCA 3 OPraHi3my.

Omxe, 8 npouyeci 2a3006MiHy 8 Jie2eHsX 8eHO3HA KPO8 N030aBIAEMbCS 8y2/1eKUCI020
2a3y U Hacu4yemuCs KUCHEM, NepemaeoproOYUCh i3 8eHO3HOI 8 dpmepidsibHy.

la3006miH B TKaHuHax — o06miH O, i CO, wnaxom oughysii mix apmepianbHoro
Kpo8'lo kaninapie i MKaHUHHo piouHoto. BiH BifbyBaeTbCA y TKaHUHAX TaKoX BHACNifOK
anoysii. Y apTepianbHiii KpoBi Kaninapis KPoB MiCTUTb Bifiblie KMUCHIO, HiXK TKaHWUHHa
piguHa. Tomy KuceHb y pe3synbTati andysii BilbHO NPOHMKAE Kpi3b CTIHKKU Kaninapis y
piaviHY, 3 AKOI NPOHUKAE A0 KNITVH 11 0Apa3y BCTYMa€E B peaKLii OKNCHeHHA. BogHouac
BYINIEKUCINI ra3, Wo Npu LbOMY YTBOPIOETLCSA, y pe3ynbTaTi Andy3ii NpOHUKaE 3 KNITUH
B TKAHVHHY PignHY i fJani'y Kpos.

Omxe, 8 npoyeci 2a3006MiHy 8 MKAHUHAX apmepianeHa Kpo8 Nocmavyae KUCHeM
KimuHU i no36assisi€ ix 8i0 8y2/1eKUC/I020 2d3y, NEpPemaopPrYUCh HA BEHO3HY.
AIANIbHICTb

CAMOCTIAHA POBOTA 3 TABJIULIEIO PisHmusa cknapy nositps, wo
BAMXAETbCA 1l BUANXAETbCA

MopiBHAWTe CKNaj BAUXYBAHOIO Ta BAMXYBa- . Bmicr rasis (%)

HOro NoBITPA i AalTe BiANOBIAb Ha 3anNMTaHHA: Mogi- Ki- [Byrnekuc, asor, Boaa,

+ YoMy BMICT KucHIo y BuavxysaHomy noBitpi | ™ |capy| nuiiras |ineprHi rasm
3MeHLWYeTbCA? Bany-

- Yomy BMICT Byrnekncnoro rasy y suanxysa- | - ° | 21 0,03 79,03
HOMy MOBITpi 36inblUyeTbCA? Buan-

« Yomy BMICT a30Ty y BMAWXYBAHOMY MOBITPI XyBaHe 16,30/ 4,00 79,70

Malke He 3MIHIOETbCA?

Po3B’asyBaHHA BnpaB

Mig vac cnokinHoro BAMXy Ao fereHb Haginwno 0,51 nosiTpA. BusHauTe, CKinbkn
KNCHIO (y M) MPY LibOMY HaAIMLLINO 3 NereHb Y BEHO3HY KPOB i CKiIbKN BYrNEKNCIOro
rasy HagiWno 3 BEHO3HOI KPOBI Y NereHi.

BI0J1OTIA + 3JOPOB’A ApomoTepanisa 1 perynauia guxanbHNX pyxis
34aBHa NOMITUAN, WO NPUEMHI 3anaxu B JIIOAVNHWN BUKITMKAOTb
No3uTMBHI emoLlii Ta BignoBigHi gisionoriuHi peakuii — nornnénex-
HA AVIXaHHA, 3HVKEHHA apTepianbHOro TUCKY, po3ciabneHHa m'a-
3iB TOLWO. ICTOPiA BUKOPUCTAHHA apOMaTHUX TpaB, epipHUX ONil,
[AeAKnX npenapatiB TBAPUHHOIO NMOXOAXKEHHA (MyCKYC) ana nikap-
CbKUIX Uinen Befe Ao rmmbokoi gaBHUHW. LLlo Take apomoTepanis?
MOACHITb, AKMM YMHOM 3aMaxy MOXKYTb BMIMBaTV Ha AUXaHHA.

A=A PE3YJIbTAT

=== 1-6 6anis * 1. LLlo Take anxanbHi pyxu? 2. Ha3BiTb anxanbHi pyxu JoanHu.
3. Ha3BiTb OCHOBHI MexaHi3mun perynauii AnxanbHUx pyxis. 4. Aka cnosnyka
€ OCHOBHUM FyMOPaNibHUM YMHHMKOM Yy perynsauii guxaHHa? 5. Lo Take razoobmiH B
nereHax? 6. LLlo Take ra3oo6miH B TKaHWHax? 7-9 6anie ¢ 7. fK BigbyBaETbCA BEHTU-
nauia nereHb? 8. K BifOyBa€eTbCA HeMpPOrymopasbHa perynaulia auxanbHuUX pyxis?
9. Yum Bigpi3HAETbCA OOMIH rasiB y nereHax Bif ra3006miHy B TKaHuHax? 10-12 6a-
nis ¢ 10. [loBeAiTb Ha KOHKPETHMX NPUKNagax BNAMB HAaBKONLIHbOrO cepefoByLLa Ha
AVXanbHY cnctemy.

€0uHa Kpaca, AKy A 3Haio, — ye 300pos’s.
I TennHe

§ 27. NPOOUIAKTUKA 3AXBOPIOBAHb AUXAJIbHOI
CUCTEMU

OCHOBHi NOHATTA 11 KNIOYOBi TepMiHN: XBOpo6M opraHiB guxaHHsA. XKutte-
Ba EMHICTb NlereHb.
MpurapganTe! Lo Take xBopoba?

MomipkynTe!

lenpix letine (1797-1868) — BUAATHWIA HiIMELbKNIA NOET-Ni-
PVIK, OOVH 3 HaMBIiAOMIWKX B icTOpii HimeubKol nitepaTypu XIX cT.
«be3 noboBi HeMae WacTA, 6e3 WacTA HEMOXKIBE XUTTA» — FO/IOBHA
OymKa 36ipku Bipwis «KHura niceHb». barato Bucnosis leliHe cTanm
adopmr3amamu, HanpurKnag Takuin: «/TloduHa € Xx8opoto, AKWO He padie
npomeHAM COHUSA, WO NpOHUKarome y ii xumso». [oACHITb uen Bupas.

3MICT

Ak 3ano06irTu 3axBoploBaHHIO OpraHiB AUXaHHA?
XBopo6u opraHiB AnXaHHA — Ye NOPYWEHHA HOPMAsbHOT XUMMEDiaabHOCMI op-

2aHI3MYy JIIOOUHU Yepe3 BUHUKHeHHA 8i0XusieHb y 6y0o8i ma ¢yHKYisx op2aHie 0uxasibHoi

cucmemu. BoHM € HaNOLWMPEHILIVMMM Ha BCiX KOHTMHEHTaX cepeq PisHUX rpyn Hace-
neHHA (He3anexHo Bif BiKy i CTaTi) i yacTile cnocTepiraloTbCa cepep Aiten. 3a cTaTuc-
TUKOIO, NoHaz 80% xBopo6 y ANTAYOMY BiLli CTAHOBNATL XBOPOOU OpraHiB AVXaHHS.
3axBOPIOBaHHA OPraHiB AUXaHHA MOXYTb OYTW CNpPUUYUHEHi iHbeKUinHMKN 36ya-
HUKamu (Bipycamu, XBOPOOOTBOPHMMU GaKTepiaMM) Ta HeiHGEeKLiNHUMY YMHHUKaMK
(TIOTIOHOBVIM JMMOM, YaJHUM ra3oM, MOOYTOBMI MUIOM, MUAIKOM POC/INH TOLLO).

[HbeKLiNHMMM 3aXBOPIOBAHHAMM AMXaNbHOI CUCTEMU € 2pun, Ougmepis, mybepky-
71603, 2atiMopum, 6pOHXIM, NHEBMOHIS, AH2iHA, Kip, KpACHYXa Ta iH. Y fuxanbHii cuctemi
3aBXKAW € Pi3Hi MiKpoopraHiamu, ane ix XBopoO6OTBOPHNI BMINB MNPOABASETLCA NIMLLE B
pasi pi3koro ocnabneHHs opraHiamy (Hanpuknag, Npy NepeoxonoXeHHi, NepeBToMi) i
3HUXKEHHI 10T0 3aX1CHUX CUI.

[lo HeiHbEeKLiHMX 3aXBOPIOBaHb OpPraHiB AUXaHHS BifHOCATbCA XBOPOOU, AKi BU-
HUKaKTb BHACNIAOK MeXaHIYHMX NOWKOAXEHb (HanpurKiag, NHEBMOTOPAKC), Nig BAAn-
BOM LieMeHTHOro Nuiny (cusiko3u), ByrinbHOro nuny (aHmpakosu), acbectoBmx YacTUHOK
(acbecmosu), Wo MiCTATbCA B MOBITPI, @ TAKOX aneprivHi (6poHxianeHa acmma, anepeaiy-
HUU puHim) i OHKONOTIYHI (pak s1ezeHb).

3axoan npodinakTMKM 3aXBOPOBaHb OpPraHiB AnMXaHHA nepefbayatoTb: a) NpoBe-
[EeHHA BaKuMHaLii; 6) JOTPUMYBaHHA NpaBui 0cobUCTOT ririeHn; B) 3arapToBYBaHHS,
bi3nyHe HaBaHTaXeHHs, KanopiliHe 36anaHcoBaHe XxapyyBaHHA ANA NigBULLEHHA Onip-
HOCTi opraHi3my iHbeKUinHM XBOpo6aMm; ) CUCTEMATUYHUIA MendHKI ornag (dntoo-
porpadiuHi obcTexxeHHn); ) 60poTbba 3 NUIOM B MPUMILLEHHAX Ta iH.

Omxxe, x80pobu opzaHie duxaHHA bysaome iHGeKUilHUMU ma HeiHgeKyitHUMU,
Hadeaxnusiwi 3axo0u Npoginakmuku — ye 300posuli cnocié xumms ma eiomosa 8io
WIKIO/IUBUX 38UYOK.

AKi cyyacHi meTogn goCnigKeHHA opraHiB ANXaHHA?

[nA ouiHIoBaHHA CTaHy OpraHiB AMXaHHsA, NPOodiNakTUKN Ta BYAaCHOrO BUABJIEH-
HA 3aXBOpPIOBaHb CbOrOAHI 3aCTOCOBYIOTbCA Pi3HI METOAU, ane HaNMoOWNPEHILINMN €
¢dnooporpagdis, Komn'totepHa Tomorpadisa Ta cniporpadis.




@nroopoepacgpisa — pocnigKeHHA OpraHis 3a fo-
MOMOFOK PEHTIEHIBCbKUX MPOMEHIB, WO MPOHKKa-
I0Tb Kpi3b TKaHWHW N NMepeHOCATb 300paXKeHHA Ha
NNiBKy 3a JONoMoroto GpayopecLeHTHUX MiKkpo4acTu-
HOK. [TepioAnyHICTb NOro NpoBefeHHA — He YacTile,
HiX 1 pa3 Ha pik (in.51).

Tomozpadhia — meTof AOCNIIKEHHSA, Y pe3ybTa-
Ti AKOrO OTPMMYIOTb 3006paXKEHHA OKPeMUX MacTiB
JocniaxyBaHoro ob’ekTa (opraHa um opraHismy). Yci
cyyacHi Buam Tomorpadii (peHTreHiBCbKa, MarHiT-
HO-pe30HaHCHa, eMiciilHa) BiATBOPIOOTb 300paKeH-
HA nepepizy 3 Aonomorow Komn'iotepis, TOOTO €
kKomn'totepHuMM (in. 52).

Cnipozpacdhia — [ocnigykeHHA NereHb LUIAXOM pe-
€cTpauiiix 06’emy nig vac auxaHHA (in. 53). 3a gonomo-
roto cniporpadii BU3HayatoTb TaKi MOKa3HUKY, AK:

o XBUMUHHUU 06’em OuxaHHA (XO[]) — KinbKicTb no-
BITPA, WO BAUXAETHCA | BUAUXAETHCA NPOTATOM
OfHI€l XBUAMHM (HanpuKnag, AKLO Y CMOKiNHO-
My CTaHi NtoAnHa pobuTb 16 AnxanbHUX PyxiB 3a
XBUUHY i LLOpa3y BAMXAE N BUANXAE MPUOIM3HO
500 mn nositpa, To XO4 = 0,5 n x 16/xB = 8 N/XB);

«  OuxasnbHuli 06’em ([]JO) — 06’em NOBITPA, AKNIA Nto-
AViHA BAMXAE | BUANXAE NPY CNOKIMHOMY ANXaHHI
(6nmsbko 500 mn);

«  pesepsHuli 06’em (PO,), abo dodamkosuli 06’em
(ImO) 80uxy — MakcuManbHNUIA 06'eM NOBITPSA, AKe
MOXHa BANXHYTW MiCNA 3aKiHYEHHA CMOKINHOro
BAVXY (6113bKo 1500-2000 mn);

«  pesepsHuli 06'em 8UOUXY (POqy3) — MaKCMaNbHUI
06’eM MOBITPA, L0 BUANXAETLCA NiCAS CNOKINHO-
ro suanxy (1000-1500 mn);

*  JKNUTTEBA EMHICTb nereHb (MKEJ) — Halbinbwul
06'eM nosimps, wjo tio2o II0OUHA MOXe BUOUXHY-
mu nicna Hatenubwoezo sduxy (KES = [0 (0, 5 1) + PO, (1,5-2,0 1) + PO, (1,5 1) =
= 3,5-4,0 n). KEJ1 3anexunTb Bif: 8iky, cmami (y »*iHok — 3,0-3,5 n, y YyonosgikiB —
3,5-4,5 n), isuyHoz20 pozsumky (y TpeHoBaHUX nogent — 6,0-7,0 n), nosoxeHHA
mina, 3pocmy Towo.

In. 52. MarHiTHO-pe3oHaHCHNI
Tomorpad

In. 53. CyyacHuin undppoBsuii
cniporpad

Omyxe, HaUNoOWUpeHIWUMU Memooamu 00C/TiOXKeHHS OpedHie OUXAHHS € G1roopo2pa-
¢is, momoepacpis ma cnipomempis.

Y yomy nonAra€ HeraTUBHUI BNANB KYPiHHA Ha OpraHn AUXaHHA?

3a paHnmMuy GpapmMaKkonoris, y TIOTIOHOBOMY AUMI MICTUTbCA HIKOTVH, CUHWIIbHA KNC-
NoTa, CiPKOBOAEHb, aMOHiaK, YaAHWI ras, Tak 3BaHWI TIOTIOHOBMWIA AbOroTb Ta 6arato
IHLWX WKIgANBUX PEYOBUH.

YagHui ra3 CO npu Hapgxop»KeHHi i opraHiamMm BUKIIMKAE KNCHEBE rofiofyBaHHS,
TOMY L0 MOPYLUYE 30aTHICTb epUTPOLUTIB MEPEHOCUTI KMUCEHb Bif iereHb A0 BCiX op-
raHiB i TKAHWH, Yepes WO Y NANHW BUHNKAE 3aAULLIKA.

AMOHiaK, CipKOBOAEHb, HIKOTKH, Tenso TIOTIOHOBOrO AMMY HEraTUBHO BMIMBaKTb
Ha cn130BYy 0OOIOHKY MOBITPOHOCHUX LWIAAXIB. BigMupaHHA cnu3oBmx 3an03 Ta Kiii-

TUH BilYacTOro enitenito NOCNabnoTb 3aXMCHY GYHKLilO OpraHiB AMXaHHS, WO CTa€
NPWYKHOI pUHiMis, 6poHximis, mpaxeimis, nHeeMoHil. 3ananeHHs cIM30BOT 06ONOHKM,
BUKNMKaHe rapAavvmM JUMOM, CMPUUYNHIOE OrpyOiHHA FONoCY | XPOHIYHUI 1apuHaim (3a-
naJsieHHs CJIM30BOi OGONIOHKU ropTaHi).

TioTIOHOBWIA AbOrOTb (KOHLEHTPAT 3 PigKMX | TBEPAUX NPOAYKTIB rOPiHHA Ta Cyxoi
NneperoHKn TITIOHY) MICTUTb 6NIM3bKO COTHI Hebe3neyHux XiMmiYHMX PevyoBUH (Hanpu-
Knag, 6eH3nipeH, pafioakTUBHI eNleMEHTM, MULL'AK). Y nereHsax ntogrHu, Aka KypuTb, Ui
pPEeUYOoBUHNM OCifaloTb i HAKONUYYIOTLCA B aNbBeos1ax, GNoKyI0Tb MeXxaHi3M CaMOOUULLEH-
HA NlereHb, YUM MiABULLYIOTb PU3MK PO3BUTKY MybepKybo3y Ta eMpizemu nezeHb. O3-
HakamMu emdizeMu € MOPYLUEHHA LiNiCHOCTi anbBeoJ1, BHAaCNifOK YOro fiereHi BTpayaloTb
€NacTUYHICTb | He 3a6e3neyytoTb ra30006MiH. [1bOroTb MiCTUTb KaHLEPOreHHi CronyKy,
LLIO CPUATb NePeTBOPEHHIO HOPMAJTbHUX KNITUH Y MYXANHHI 1 PO3BUTKY pAKY Jle2eHsb.

TioTioHOBWIA AuM (y pe3ynbTaTi KypiHHA TIOTIOHY abo BAMXaHHA BTOPWMHHOTO THO-
TIOHOBOIO [AMMy) — FOfIOBHA MPUUYUHA PO3BUTKY XPOHIYHO20 06CMPYKMUBHOZ0 3a-
xsoptosaHHsA nezeHb (XO3J1). Lia rpyna xBopob xapaktepunsyeTbca 60NoUMM Kaluniem,
YCKNafHEHNM AUXaHHAM, MNOCTINHO 3aguliKkoto. 3a agaHumn BOO3, cborogHi XO3JT €
YeTBEPTOK OCHOBHOIO MPUYMHOIO CMePTi Y CBITi. TaKOXK KypPiHHA NPU3BOANTL [0 3aro-
CTPEHHA 6pOoHXianbHOT acmmu, Wo 0OMeXYE PYXIUBICTb NIOAUHN i 34aTHE NPUBECTU A0
iHBanigHoCTI.

Omyxe, KYpiHHA € aepecusHUM YUHHUKOM PU3UKY, AKUU CNpUSE BUHUKHEHHIO
ma npoepecy8aHHIo Pi3HUX X80PO6 opzaHie OUXAHHSA

QIAJNIbHICTb

CAMOCTIAHA POBOTA 3 IJTIOCTPALLIEIO AHanis cniporpamu
YBaXKHO PO3MIAHbTE Ciporpamy Ta BU3HauTe 4

TaKi MOKa3HUKN:

«  OuxanbHuit 06’em (JO) — .......evvenenn..

«  Pe3epBHuin 06’em Bauxy (POg,) — .........

- PesepBHui 06’em Buanxy (PO, — ...... 277 HEn
«  KuTTeEBa emMHicTb nereHb (PKEJT) —......... 22 F 36N
o 3anuwkoBuii 06'eM (30) = .....ieviiiinnnnn

3aranbHa EMHICTb nereHb (3€N) —......... 12
AKy iHbopMaLilo MOXXHa OTpyMaTK 3a Aono-
MOrot cniporpam?

bloJiorid + MEAULUMHA Mam’'aTtka 3anobiraHHA Ty6epKynbosy

Onpautonte onuc xBopobu i CTBOPITb Nam’ATKY AnA 3anobiraHHs Ty6epKynbo3y.

«Ty6epKynbos (cyxomu) — iHhekyiliHe 3ax80pHOBAHHS, WO HallYacmilue 8paxade y1e2eHi.

AkmyanbHicme. Tybepkyib0o3 — ye coyianbHa xeopobad, AKa cnandaxye nio 4ac eko-
HOMIYHOT Kpu3u Yu coyianbHux Hezapasodie. OcmaHHil cnanax 3axeopto8aHocmi bys y ce-
peouHi XX cmonimmas nicns [lpyzoi ceimosoi gitiHu. A 1995 poky BOO3 3108y 0z2osiocuna
enidemito my6epKybo3y 8 ycbomy cgimi. L{s xaopoba nowupunace i 8 YKpaiHi.

36yoHukom mybepkynboly € Mikobakmepia mybepkynbo3y (Mycobacterium
tuberculosis), sBiokpuma e 1882 poui Himeubkum 84eHUM Pobepmom Koxom.

Jxepenom iHgekyii € xeopa 1100uHa. 36yOHUK nompanJisie 8 cepedosullie 3 MOKPO-
MUHHAM X80p020, NpU MybepKy/1b03i iHWUX Op2aHie — 3 KasioM, ceyero, C/TUHOIO.

MexaHi3m nepedadi — nogimpsaHo-KpanesnbHull i nogimpsaHo-nu108ull Yepe3 nosi-
MPOHOCHI wsaxu. Bopomamu iHgpekyii moxyme 6ymu mpasHuli KaHan, Wkipa, ciu3osa
060/10HKA MU20asIUKi8 Mouwjo.




Cumnmomu xeopo6u. Cepe0 3a2asibHUX 03HAK — Kawe b, hidsuwjeHa memnepamy-
pa, 36inbWeHHA niMmpamuyHux 8y3is, HiYHA nimausicme, 8mpama anemumy, cxXyOHeH-
HA ma emoma.

BuseneHHA cmasno MOXUuBUM nic/ia 3anposaodxeHHaA ¢iroopozpadii, AKy enepuue
3acmocysanu 8 1924 poui. OcHosHUU Memo0 8usAsieHHA MybepKybo3y y dimel - ujopiy-
He npogedeHHA npobu MaHmy.

Mpodgpinakmuka. OcHosHUM O0ocAzHeHHAM y 6opomsbi 3 mybepKy/1b030M cmasno
8i0Kpummas paruyysekumu s4eHumu A. Kanememom i K. feperom y 1919 poui npomu-
my6epKynb0o3HOI 8aKUUHU, Ha38aHOI HA ix yecme — bLIXK (BCG — Bacilles Calmette, Geurin).
Mepwe wenneHHs 30ilicHuu 8 1921 poui.

JlikyeaHHsA. 3acmocosytome aHmubiomuku, asne yepes He38u4alHy KimuHHY CmiH-
Ky Mmikobakmepii (He nponyckae aHmubiomuku 8cepeduHy) cknadHo 30ilicHo8amu eghek-
MmusHe J1iKy8aHHs»

A=A PE3YJIbTAT

=2l 1-6 6anis * 1. LLlo Take xBOpo6U opraHis AnxaHHA? 2. HaseaiTb npuknagu
iHbeKLiNHMX Ta HeiHdeKLiHMX XBOPOO6 opraHiB AnxaHHA. 3. Ha3giTb meToau
OLiHIOBaHHA CTaHy opraHiB guxaHHsA. 4. LLlo Take »nTTEBa EMHICTb NlereHb? 5. Ha3BiTb
WKIAANBI PeyoBMHY TIOTIOHOBOIO AuMy. 6. HaBefiTb Npuknagm 3miH OpraHiB AMXaHHA
nif ynnvBom KypiHHA. 7. flk 3anobirTv 3aXxBOpIoBaHHIO OpraHiB auxaHHA? 8. AKi cyyacHi
MEeTOAN AOCNIAKEHHA OPraHiB AnxaHHA? 9. Y YoMy NONAra€ HeraTUBHNIN BB KYPiHHA
Ha opraHu guxaHHA? 10. Ha KOHKpeTHOMY NpUKagi o6rpyHTylTe 3axoamn NpodinakTu-
KW 3aXBOPIOBaHb OPraHiB AMXaHHA.

Tema 6

MocmiiiHicme 8HympiwHb020 cepedosuwia —
HeoOMiHHA yM08a 8i/1bHO20 Ui He3a1eXH020 XUMmms op2aHizmy
K. bepHap

§ 28. BHYTPIWWHE CEPEAOBULLE OPTAHI3MY. KPOB. JIIMOA

OCHOBHi NOHATTA N KntouoBi TepmiHn: BHYTPILLHE CEPEJOBULLE OPTA-
HI3MY. lomeocTas. KPOB. lNnasma Kposi. EputpouunTtn. Jlemkountu. Tpom-
6ountn. JIMOA.

MpuraganTte! Lo Take TpaHCNOPT peyoBUH?

3HanomTecs!

Knog BepHap (1813-1878) — Bigomuii ppaHLy3bKuiA Nikap
i disionor, gocnigKysaB OyHKLIiT KPOBI, 3a1031 cekpeLii, npoLecy Te-
NSOy TBOPEHHSA, e/IeKTPUYHI ABMLLA B TKAHMHAX, [il0 OTPYT Ha OPraHiam
TowWwo. BuBumBLIN ponb pPignH B OpraHi3mi, iMWoB BUCHOBKY, WO CTa-
NiCTb BHYTPILLUHbOrO CEpefoBMLLa € HEOOXIQHOK YMOBOIO XUTTERIANb-
HOCTI.

3MICT

flka ponb BHYTPilLHbOro cepefoBuULLA KUTTERIANbBHOCTI OpraHismy

noanHn?
TpaHcnopT peyoBUH B OpraHi3mi loAnHY 3a- Q
e A
o TKaHUHH

6e3neuyoTb TPY PigUHK: KPOB, NiMda i TKaHMHHa
piguHa. Came BOHM 3AINCHIOITb MepeHeceHHA
PEYOBMH [0 OPraHiB i TKAHWH, IXHE HAAXOAXKEHHA
B KNiTUHW Ta NepemilleHHA NpoayKTiB 0OMiHy fo
opraHiB BugineHHsa. Lii pignHu mixk coboto TicHO
B3aEMO3B'Ai3aHi 1 yTBOPIOIOTb BHYTPILLHE Cepefo-
BULLEe OpraHi3amy. BHyTpilHe cepenoBuLe € pia-
KM, OCKINIbKN XXUTTEQIANBHICTb MOXe 34iMICHIOBaA-
TUCA NULLE B PIAKOMY OTOYEHHI.

OpraHisam niognHN  NPUCTOCOBYETbCA A0
YMOB iCHYBaHHA, WO MOCTIMHO 3MIHIOIOTbCA, ane
BHYTPILIHE cepefoBulle 3aBAAKN MexaHi3mam
perynauii 3anvwaeTbca Npu LibOMy BifJHOCHO MO-
cTiiHuMm. FlomeocTas (Big rpew. 2comolioc — piBHUNR,

; ' o . In. 54. BHyTpilWHE cepepoBuLLe
cmacic — cTaH) — 30amHicme opeaHiamis 36epiea- opraHiamy: 1 — KpoB; 2 — TKaHUHHa

mu 8iOHOCHY cmasnicme 8HymMpiwHb020 cepedo-
suwa, wo 3abesnedyye onmumMasnbHi ymosu O

piavHa; 3 - nimda; 4 — KNITUHK




XummeoiseHocmi. MoKa3HNKN romeocTasy (apTepianbHWIN TUCK, piBeHb pH, BMICT co-
nel TOLLO) KONMBAIOTLCA Y BY3bKOMY flianasoHi.

Omxe, BHYTPILLHE CEPEAOBMULLE - ye cykynHicme piouH (Kpos, mMKaHUHHA
piduHa i nimea), wo xapakmepusylomscs OUHAMIYHOK CMAsiCMIo NOKA3HUKI8
ma 3a6e3ne4yytome 0OMiH PeYyOBUH i3 KiimuHamu U niompumMaHHs
HalonmuManeHiWUx yMos iXHbOi XUmmeoianbHOCM.

Ak GyHKLUiT KpoBi B3aemonoB’aA3aHi 3 ii cknagom?

KPOB - pioka cnony4Ha mpoghiyHa mKaHuHa, ujo nepemiuyemeca N0 KPOBOHOCHIU
cucmenmi i 3a6e3neqye mpaHcnopm pe4qo8uH 8 Op2aHi3mi. Y NoAVHN Ha KPOB Npunagae
6n13bKo 7 % 3arasibHOI Macy Tina, Wo Ans AOPOCSIoi NOANHN Macoto 70 KI CTaHOBUTb
6n13bko 5 niTpis. KpoB MicTutb n1asmy Ta popmeHri enemenmu kpoei. Nnasma Kpo-
Bi — Lie pigMHa 3 BOAOPO3UYNHHMYK cnosiykamu. OCHOBHI iT KOMMOHeHTU — BoAa (90 %),
coni (0,9 %), 6inkn (7-8 %) Ta rntoko3a (0,12 %). DopMeHUMN enemeHTaMmn KPOBi € epu-
TPOLMTN, NernKoLMTN N TpombouuTn (in. 55).

EputpouunTtn (Big rpeu. epumpoc - uep- Eputpountn TpomGouwtn Jlenkouut
BOHWIN, YUMOC — KNiTUHA) — ye YepBOHi KpoB'aHi ;} A
mineys, wo 30ilicHioms nepeHeceHHA O, U CO,. 9 a f ':I",.
OcobnumBoCTi iXHbOT OYA0BU CNPUAIOTL LLIBULLO-
My NepeMmillleHHI0 B KNITUHN AnXanbHUX rasis. B
LMTONNa3Mi epuUTPOLUTIB € remMornobiH, Wwo 3aaT-
Hun npuegHysatn O, n CO,. YHacniaok BiacyTHO-
CTi AApa epuUTPOLUTU XKBYTb nuwe 3-4 micau,.
YTBOPIOIOTLCA BOHU 3i CTOBOYPOBUX KIITUH Y YUEPBOHOMY KiCTKOBOMY MO3KY. KinbKicTb
UYepBOHOKPIBLB 3aneXxuTb Bif, cmami, 8iky, cmaHy 300po8’sa 1toduHuU, sucomu ii nepe-
6ysaHHA Hao pieHem Mops Ta iH. CTaH, 3a AKOTO KiNIbKiCTb epUTPOLUTIB | reMornobiHy B
oanHULi 06'eMy € 3MEHLLEHOI0, HA3MBAETLCA aHeMmi€ro, abo Hedokpis'am.

JlenkouuTu (Big rpeu. sielikoc — 6e36apBHUN, UUMOC — KNiTUHA) — 6iN1i KPOB'AHI
minbys, npucmocosari 0na 30ilicHeHHA 3axucHoOI pyHKYii. Lle KniTuHK, y AKMx Hectana
dopma, HaABHI NCeBAOHIKKM Ta AAPO. Yci neiikoumnTi 3gaTHi fo darountosy Ta 3HULLEeH-
HA YyOPIAHWX KNITUH 1 peyoBrH. OKpeMmi rpynin ApidHNX NeNKoLUTIB 3aBAAKN 3MiH-
Hi GOpMI KNITUH MOXKYTb NPOHMKATL Yepe3 CTIHKM KPOBOHOCHUX CYAMH i 3AiACHIOBATA
cBOT OYHKLUIT B TKAHUHHIN pianHi. KinbKicTb NeikouunTiB KONMBAETbCA B 3HAUHMX MeXKaX
i 3anexunTb Bif yacy f[obw, cTaHy opraHiamy, eMouil, iHPeKLiHMX 3aXBOPIOBaHb TOLLO.

Tpom6ouuTn (Big nat. mpomb0oc — 3rycToK, Yyumoc — KNiTuHa) — Kpos8'saHi N1acmuH-
KU, wo gidieparome e8axusy posnb y 3cioaHHi kposi. Lle 6e36apBHi 6e3'agepHi apibHi Kni-
TUHW. YcepeamnHi TPoMOOLUTIB MICTUTLCA 0COONMBUIN GepMeHT (TPOMOOMNNACTUH), AKAIA
nicnA HaAXOAXKEHHA Y NNa3My «3anyckae» npoLec 3cijlaHHA KPOBi.

Ta6bnuya 25. DOPMEHI EIEMEHTU KPOBI

Eputpountn

-
5
£

In. 55. ®opmeHi enemeHTN KpOBI

| O3Hakn | | JlenkounTn | Tpomb6ounTtn |

bes’apepHi, ABOBIrHyTa
anckonogibHa popma, oo
7-8 MKM, 3 reMorsio6iHom

bes'apepHi, okpyrna
[BOSIKOBUMNYKJSIa
dopma, o 2-4 MKM

OcobnusocTi
6ynoBU KNiTUH

AnepHi, HenocTilHa
dopma, 1o 20 MKM

Micue yTBO- . . KicTkoBuMI MO30K, TUMYC,
KicTkoBuni Mo30K . )
peHHsA cenesiHka, limpoBy3nn

Tpusanictb Bin 1-3 gHiB o pecarkis

KicTkoBuin Mo3ok

KT 100-120 gHiB POKIB Bin 5 po 12 gHis
BmicT B TMMm3 4,5-5 mnH 6-8 TuC. 250-400 Tunc.
OyHKUiT TpaHcnopTHa 3axuncHa 3cigaHHA KpoBi

KpoB y npoueci eBontouii opmyBanaca sk pianHa BcepeamHi Tina ana spincHeHHA
TPaAHCNOPTY PeyoBUH Ta eHeprii. OYHKLiAMN KPOBI € HAaCTYMHi.

AuxanvHa ¢hyHKYis nonarae B nepeHeceHHi KUCHIO Bif ereHb Ao TKaHWH i Byre-
KWCNOro rasy Bif TKaHWH [0 nereHb. [oxueHa ¢hyHKYisi nonArae B nepeHeceHHi amiHo-
KNCNOT, FIOKO3W, KUPIB y CKNagi Mna3mMmun KpoBi Bif TpPaBHOrO TPaKTy A0 KNiTH. Budine-
Ha pyHKyiA 3ab6e3nevye TPaHCMOPT Bifl KMITUH JO OpraHiB BUAINEHHS (HUPOK, NereHb,
LUKipW) PO3UMHHUX Y Ma3Mi KIHLEBUX NPOAYKTIB 06MiHY, HANLLKY coneli Towwo. 3axuc-
Ha yHKyiA 30iNCHI0ETbCA NerKkoumTamu (3HeLLKOIKeHHA baKTepil, Bipycis), Tpombo-
LmTamMK (3anobiraHHs BTpaTam KPOBi MiCNA MOLIKOAMEHHS CYAVH), PeYOBUHAMM Y Ma3mi
KpoBi (aHTWTINA). PeaynamopHa hyHKYisi nonara€ y nepeHeceHHi ropMOHIB O KITITUH 1
opraHis. Tepmope2ynamopHy ¢yHKyito 3abe3neuye nnasma KpoBsi, o nepemillye Te-
nJ10 Mo BCbOMY OpraHi3mi gna nigTpuMaHHA cTanol TemnepaTypm Tina. lomeocmamuy-
Ha pyHKYiA Nonarae y NigTPUMaHHI CTanocTi NOKa3HUKIB BHYTPILWHbOro cepefoBumLLa.

Omxe, Kpos cknadaemsca 3 naamu U hopmMeHUX eleMeHmis, ocobugocmi AKUX
Nnoe’sa3aHi 3 mpaHcnopmom pe4yos8uH ma eHepeil

Alke 3HauYeHHA nimdpn?

Nimoa (Big nat. lympha — uncta Boga, Bonora) — pifka 6e36apBHa CrosyyHa TKa-
HVHA, AK | KPOB, € YaCTMHOIK BHYTPILIHbOIO CepefoBuLIa OpraHiamy nognHn. BoHa
CKNajaeTbCa 3 sliMgonnasmu Ta ¢opmeHux enemermis. Jlimponnasma BiapisHAETbCA
BiJl Mf1a3MM KPOBI JILLE MEHLLOK KOHLEHTPAL€E GifKiB. Y niMoi Malixke HeMae epuUTpo-
uuTiB, ane 3ate € 6arato nimooumnTie (mo 90 %). Cknag NiMdn He € CTaNUM i 3aNEXNUTb
Bifl OpraHa, 3 AKOro BoHa BUTIKa€. Tak, niMda, Lo BigTIKaE Big TPAaBHOro TPaKTy, BMiLLye
6arato upiB, Bif NeviHky — BifKiB.

YTBOpPIOETHCA NiMda i3 TKAHVHHOI PIANHN. Y Mipy 36inblueHHA 06’eMy TKaHWHHA pi-
[VHa, O YTBOPIETHCA MOCTIIHO 3 KPOBI, QiNbTPYETHCA B NiMPaTUUHI Kaninapu i nepe-
Mily€eTbcA No NimpaTMuHUX cyamHax. 3aBAsaKN HAsBHOCTI B HMX KnanaHiB nimda npo-
LUTOBXYETbCA MO CYAMHAX Y HaNpPAMKY cepus. 3mMiyeTbca nimda 3 BEHO3HOI KPOB'lo B
NigKMOUNYHNX BEHAX. Y NIOAUHN 33 JOOY YTBOPIOETHCA 6/IM3bKO 2 11 NiMU.

OcHOBHUMU OYHKUiAMM NiMbU € 3axucHa (3a ydacTio nimpounTiB BifOyBa€eTbCA
3HELKOAXKEHHA MIKPOOpPraHi3amiB), mpaHcnopmua (NnepemileHHsA Pi3HUX PEeYOBMH) i
20MeocmamuyHa (perynioe o6’'eM i cknag TKaHUHHOT PigKHNM).

Omxe, NIM®A € yacmuHo0 8HyMpIWHLO20 cepedo8ULd, NepeMiulyeEmMbCA NO He-
3aMKHeHIU nimgamuyHit cucmemi ma 8UKOHYE 3aXUCHY, MPAHCNOPMHY
ma zomeocmamudyHy yHKUii.

RIANbHICTb

JlabopaTopHa po6oTa
MIKPOCKOMNIYHA BYJOBA KPOBI JTIOANHUA
Mema po6omu: po3BMBaTU YMiHHA CroCTepiraTy, po3nisHaBaTV Ta ONuUCyBaTh
bOopMeHi eneMeHTU KPOoBi ItoANHN
061a0HAaHHA: MiIKPOCKONW, MiKpornpenapaTi KPOoBi JTIOANHN.

Xig po6oTu:

1. Po3rnaHbTe Nig MIKPOCKOMOM MiKponpenapaT KpoBi nogu- ,'F_'.""’ .&.‘%‘%‘?ﬂ
HW. 338 AKMMMN O3HaKaMW PO3Mi3HalTb epUTPOLUTH, leKo- %;\, ’ﬁ‘!’ 4
uutK i TpomboLnTI? v.é%;:v-i‘?i ;3’3:

2. [epeBeniTb MiKPOCKOM Ha BeJIMKe 30iNbLLEHHA Ta MOPIBHAN- 4 we¥ ﬁ‘ PRt
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Te pPo3Mmipu, HAABHICTb AApPa, GOpPMy KIiTUH KPOBI.
3. 3amaniolite y 30WwnTi GOPMEHi efieMeHTn KpPoBi, LOTpMMYIO-
YNCb XHbOTO CMiBBIAHOLIEHHA Y PO3Mipi.
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4. 3anoBHiTb y poboyomy 30wmnTi TabnuLo.

| O3Hakn | EputpouuTtn | JlenikoyunTn Tpom6ounTtn

Qopma
Po3mipu
3abapBneHHs
HasABHicTb Aapa
OyHKUiT

5. Migcymok poboTu.

BlOJ1OTIA + 340OPOB’A NMna3sma KpoBi
Po3B'A3aBLUM KPOCBOPA, BV OTPUMAETE y BULINEHWX KNITMHKaX Ha3By rpynu Gifkis
nnasmu KpoBi, Lo 3abe3neuyoTb ryMopasibHUiA iMyHITET OpraHi3my foaunHu.
HYepBOHWUI ANXANIbHUIA MIFMEHT KPOBI T 303
Pigka yactuHa Kposi —
CranicTb BHYTPIiLWWHbOro cepefoBuLLa
KpoB'AHi NnacTnHKm
3ano3a, Wo € micuem yTBopeHHa T-nimbouuTis
YacTrHa BHYTPILWHbOMO CepefoBuLLa OpraHiamy 6
OpraHiyHi cnofyku niasmum Kposi
OpVH i3 3aCHOBHUKIB BYUEHHSA NPO roMeocTas
binkun nnasmu, Wo yTBOPIOIOTLCA Ha YyKOPIiAHI Tina
AKi we PyHKLiT, OKpiM 3aXUCHOI, BUKOHYE nya3ma
KpOBIi B OpraHiami niognHu?

A8 PE3YJIbTAT

2=l 1-6 6anis * 1. LLlo Take BHYTpIlLHE cepenoBuiLe opranismy noauHn? 2. Lo

Take romeoctas? 3. Lo Take kpoB? 4. Aki € dopmeHi enemeHTn KpoBi? 5. Ha-

3BiTb OCHOBHI QYHKLT KpoBi. 6. LLlo Take nimdpa? 7-9 6anis ¢ 7. Aka posib BHYTPiLLHbOrO

cepenoBuLLA XUTTELIANBHOCTI opraHiamy noauHn? 8. Ak dyHKUiT KpoBi NoB's3aHi 3 ii

cknagom? 9. Axkuin cknag 1a oyHkuUii niméun? 10-12 6anis ¢ 10. Y yomy BUABNAETLCA
B3aEMO3B'A30K OyoBY Ta QyHKLil GOpPMEHMX eNeMEHTIB KPOBI MognHN?

OV oNOUL A~ WN =

Kpoe niodceka He 8o0uys, nposueamu He 200UMbCA.
YKpaiHcbke npucnis’a

§29. TPYNMN KPOBITANEPEJINBAHHA KPOBI. 3CIAAHHA KPOBI

OCHOBHIi NOHATTA N Kno4voBi TepmiHun: TPYTNI KPOBI. NMepenvBaHHA KpoBiI.
3CIAAHHA KPOBI.
MpuraganTte! Lo Take KpoB?

3Hanomrecs!

Kapn JlanowmeliHep (1868-1943) — aBCTPiCbKWIA Ji-
Kap, imyHosnor. Y 1900 poui K. JlaHgwwTeliHep B31B KPOB Y cebe Ta B
n'ATV CBOIX CNiBPOBITHYKIB, BigAiNvBe ninasmMy Bif epUTPOLNTIB Ta
3MilLaB epUTPOLMTY 3 MJIa3MOI0 KPOBI Pi3HMUX OCi6. 3a HasABHICTIO
ab0 BifCYTHICTIO CKNEOBaHHA epUTPOLMTIB Y Pi3HKX 3pa3Kax no-
JiNnB KPOB Ha rpynu, AKi Hagani novanu Ha3nuBaTy rpynammn KPoBi
cuctemu ABO (unTaeTbea «A-be-Hynb»). ¥ 1930 poui JlaHawTenHe-
py 6yno npucyaxeHo HobeniscbKy npemito 3 disionorii i meguun-
HW «3a BIOKPUTTA rPyn KPOBi IIOANHWY.

3MICT

3a AKMMU 03HaKaMy PO3pPi3HAIOTb rpynu KpoBi?
FPYMNUN KPOBI - ye cnadkosi 03HAKu Kpoei,
WO He 3MIHIIMbCA YNPoO08X XUMMSA /IOOUHU.

Mpyna Anturenu AHTUTING B
Py Ha mem6paHi

Y 1901 poui, konu K. NlaHgwreitHep ony6nikysas KpoBI eputpouunTie rrasml

pe3ynbTaTi CBOIX AOCNigXeHb, Byno 3anoyartko-

BaHO BIAKPUTTA cucTem rpyn Kposi. CborogHi ix . YY

BiOMO BXe MoHag TpuauAatb: cnctema ABO, pe- 00 Y y

3yc-cuctema, cuctemn Haddi, Jlbtoic, JlioTtepaH, Hemae AHTUTING O

Kenn, Kigg Ta iH. aHTUTeHIB | | anTuTina B
lpynu KpoBi 3a cuctemoto ABO BU3HaualoTbcA AiB

HaABHICTIO B epuTpoumTax aHTureHis A i B Ta cno-
nyK nnasmm KpoBi — aHtuTin a i B; Il (A) - mictutb " .s y
aHTurenn A i aHtutina B3; II(B) - mae aHTreHn B Ta A

aHTuTina a; IV (AB) — aHTurenm A i B, aHtutin a i 3 AHTUreHN A Anturina B

Hemae. CKneloBaHHA (arnoTrHaLifa) epuTpoLmTiB

BifOyBa€eTbCA B pe3ynbTaTi peakLii aHTUreH-aHTu-

Tino, TO6TO KoM aHTUreH A 3yCTPIYAETbCA 3 aHTK- | B (i) }’ \(

Tifnamm a, a aHTureHn B - 3 aHtutinamu f. AHTUTING O
3a cTaTMCTUKOK HamnowwmpeHiwot € 1(0) AHTUreHy B

rpyna Kposi (33,5 % HaceneHHsa), a HaliMeHL

nowwupeHoto — IV (AB) (5 % HaceneHHs). Po3sno- Hemae Hi

AN Niofelt 3 NeBHOK rpynoio KpoBi 3a cucTe- ﬁ‘vl))) aHTUTIN @

Moto ABO mae cBOI BigMIHHOCTI y pi3HUX KpaiHax. Awrvrern | Hi aHTUTIA B

Tak, B yKpaiHLiB HaNNOLNPEHILLOIO € Apyra rpyna AiB

(A) — 40 %. Oani ngyTo | (0) = 37 %, Il (B) = 17 %,
IV (AB) - 6 %.

3a pesyc-cucmemoro BUAINAIOTb ABi rpynu
KpOBi: pe3yc-no3nTMBHY Ta pe3yc-HeratmsHy. B
epuTpouuTax GinblocTi ntogen (85 %) € aHTUreH,
sBuaBneHun snepuwe K. JlanawrenHepom Ta P. Bi-
Hepom B 1940 pouji y KpoBi MaBn Makak (Macacus
rhesus) i Tomy Ha3BaHun pesyc-¢pakmopom. Bia-
CYTHiCTb oro suasneHo y 15 % niopgen. 3a noro
HaABHICTIO Y1 BIACYTHICTIO KPOB Ha3uBaloTb pe-
3yc-no3umusHoto (Rh*kpoB) i pe3yc-HezamugHoto
(Rh"kpoB). fIkwo Rh*-kpoB nepenuTn nioguHi 3
Rh™-kpoB'to, T0 y Hei yTBOpiotoTbcA Rh-aHTUTING
" BUHUKHe pe3yc-KOHikm. oBTOpHe BBeeH-
HA Takin nognHi Rh*-KpoBi MoXe CNpUYMHUTY BaXkKi yCKNnagHeHH:A. Pe3yc-pakTop mae
3HaUEeHHA He TibKM NpWU nepennBaHHi KPoBi, a 1 Npu BariTHOCTI. AKWo y Rh™XiHKK
dopmyeTbca Rh*-nnif, To MOro KpoB BUKMMKAE YTBOPEHHA B KpoBi MaTepi Rh-aHTuTin.
IMyHi3aLia BinOyBaeTbCA NOBINbHO, TOMY MepLUa ANTMHA MOXe HAaPOAUTUCH HOPMaslb-
Hoto. [Tpy NOBTOPHIN BariTHOCTi aHTUTINa MPOHMKAKOTb Yepes3 NAaLeHTY | CNPUYMHIOITb
YCKNagHeHHs.

In. 56. BUHMKHEHHA pe3yc-
KOHONIKTY B NIOANHN

Omxe, 2pynu Kpogi 8udinaome 3ad HAABHICMIO YU 8IOCYMHICMIO y epumpoyumax ma
naasmi neeHUX AHMuU2eHie ma aHmumir.




AKi cyyacHi npMHUMNN NnepenvBaHHA KPoBi?

MepenuBaHHA KPOBI — onepauis, Aka Nosseae y nepeHeceHHi 8 0peaHiam negHor

Kinekocmi Kpoai abo ii komnoHeHmig. MNepenvBaHHA KPOBI 3AIMCHIOITbL Y pa3i Benu-
KMX BTpaTax KpPoBi, AeAKNX 3aXBOPKBaHb TowWo. JllogrHa, Aka A€ KPOB Ha3UBAETbCA
0oHOpoM, a Ta, AKa ofepXye — peyunieHmom. Jliogm 3 1(0) rpynoto KpoBi TeOpeTUyHO
€ YHiBepcanbHNUMN AOHOPamMK (iXHIO KPOB MOXHa nepennsaTtn NIOAAM YCiX YOTUPbOX
rpyn kposi), a noan 3 IV(AB) — yHiBepcanbHUMK peuunieHTammn (MOXHa nepennsaTtu
KpOB YCixX YOTMpPbOX rpyn). Y gopocnoi noanHm 6e3 wkoam Ana i 300poB’a MoXHa B3ATr
200 mn KpoBi. [JoHOPCbKY KPOB KOHCEPBYIOTb, J06aBNAIOUM CneLianbHi pevyoBMHH, Lo
3anobiratoTb ii 3cigaHH0. TaKy KpOB MOXHa 36epiraTvi TpuBanuii vac.

MNepenvBaHHA KPOBI 3rifHO i3 CyYaCHUMUN peKoMeHAaLiaMN, 34iNCHIOETbCA 3 ypa-
XYBaHHAM NEBHUX MONOXeHb: a) ANA NepennBaHHA BUKOPUCTOBYIOTb JILLIE OfHOrpyn-
Hy KpoB; 0) y Aesknx Bunagkax noguHa 3 1V (AB) rpynoto KpoBi Moe cTaTh yHiBepcasb-
HUM JOHOPOM Ma3Mu, OCKINbKM B NOro KPOBI HEMAE aHTUTIN; B) HE CNif KOPUCTYBaTUCh
KPOB'l0 OAHOrO i TOrO X AOHOPA Mif Yac MOBTOPHOMO NepennBaHHsA, TOMy Lo 060B'A3-
KoBO BifbyaeTbcA iMyHi3aLia O OAHIET i3 cMCTeM KPOBI; ) HaMKpaLLum AOHOPOM € Jio-
AVIHA, AKa cama anAa cebe Moxke 34aTh KpoB (3a3panerigb). CbOrogHi Ana nepennBaHHA
BMKOPWCTOBYIOTb LiiNbHY KPOB (piALLe), KOMMNOHEHTW KPOBI (epuTpoLMTapHa Maca, nen-
KouuTapHa Maca, TpomboLmMTapHa Maca, niasma), KpoBO3aMiHHUKN (MONITMOKiH, Xena-
TUMHOJb, CONbOBI PO34MHK Ta iH.).

Om>xe, npasusibHe 8U3HAYEHHS 2pyNU KPOBi € XUMMEBO 8AXIUBUM 07151 JIOOUHU,
AKa nompebye nepenusaHHs Kposi.

AKi OCHOBHi eTanu 3cigaHHA KpoBi?

3CIAAHHA KPOBI - 3axucHa peakuyia op2aHiamy, ujo nonepeoxae empamy Kposi
npu nowkKoOXeHHi cyouH. Y npoueci 3cifjaHHA KpoBi NoTpibHa 6epyTb yuacTb 6inky, Bi-
TamiHu (BiTamiH K), noHn Kanbuito Towo. 3cifaHHA KpOBi pO3NoUYnMHaETbCA Yepes 1-2 xB
nicna noyaTky KPOBOTeYi i 3aKiHUYOTbCA YTBOPEHHAM TPOMOY Yepes 3-5 xB.

Y npoueci 3CifaHHA KpOBi BUAINAITL TpU

OocHOBHI eTanu (in. 57). Ha nepwomy emani pyn- -

HYTbCA TPOMOOLNTM | BUBINBHAETLCA Mpombon- & .

nacmun. Tig vac dpyeozo emany po3unHEHUA | Tpom- | [Tpom6o-
y nnasmi Kposi npompom6in nin aielo Tpombon-  GoumTn ;’2”“”

NacTUHy Ta MoHiB KanbLilo NepeTBOPIETLCA Ha el

mpom6iH. Tpemiii eman 3cifaHHA KpoBi nos's- Tpr(l)F:AOG_iH Tpombix
3aHUI i3 NepeTBOPEHHAM PO3UMHHOMO Y Nnasmi M

KPOBi (hi6pUHO2eHy Ha HEPO3UVNHHUI BONOKHM- 0;‘()62':"' 62).1.]1

cTniA 6inok — gibpuH. Hntkn ¢ibpuHy nepennita-
I0TbCA, MiXK HVMKN 3aTPUMYIOTbCA KNITUHW KPOBI,  |n. 57. KackagHui MexaHi3m 3ciaaHHaA
bOpMy€eTbCA KPOB'AHUI 3ryCTOK, L0 WiNbHO 3a- KpoBi

KYMOPIOE paHy N NPUMNUHAE KPOBOTEYY.

MpoLec yTBOpeHHA GibPUHY BPIBHOBAXKYETHCA YTBOPEHHAM NEBHOT KinbKocTi ¢i-
6PUHONI3NHY, WO PO3UMHAE TPOMOU. Kpim TOro, B opraHi3mi nognHM icHYe i npoTu-
3CifjanbHa cncTemMa, OCHOBOI AIKOI € 2endpuH (CNoNyKa, WO YTBOPKETLCA cneuianbHu-
MU KNiTMHaMK 6araTbox OpraHiB, 30KpeMa rneyviHKuy Ta JIereHb).

Omixe, 8 opeaHi3mi 1OOUHU hyHKYIOHYIOMb cucmeMu 3CiOaHHA Kposi (¢hibpuH),
npomuscidansHa (2endpuH) i gibpuHonimuyHa (ibpuHoOI3UH), U0 € BUSBOM 3axuc-
HUX peakuyili, cnpaMO8aHUX Ha 36epexeHHA 06’emMy piOUH BHYMPIlHb020 cepedosuwd.

QIANbHICTb

CAMOCTIAHA POBOTA 3 UTHOCTPALLIAAMU BusHaueHHs rpyn KpoBi
lpyny Kposi 3a cuctemoto ABO B13HaualoTb 3a [JONMOMOFO Memody CMaHOdpmMHUX
cuposamox Il illl epyn. Ha TapinkKy HaHOCATb KpannHy CMPOBATKM KOXHOI i3 rpyn, 3a fo-
nomoroto nineTkn Ao6aBnATb NO KpanivHi JOCNiAXyBaHOI KPOBI. 3a BifCYTHICTIO Um
HaABHICTIO CK/IelOBaHHA B KparivHax CMPOBATKM BM3HaYaloTb FPyny KPOBi ANA KOXKHO-
ro 3 YOTMPbOX BapiaHTIB. 3aCTOCYBaBLLM 3HAHHA rPyn KPoBi 3a cuctemoto ABO, NOACHITb
pesynbTaTu.

BapiaHT 1 BapiaHT 2 BapiaHT 3 BapiaHT 4

O0l¥  |oel*¥ |eol¥ |eelr

YMOBHIi MO3HAYEeHHA: Q— BiACYTHICTb arnioTuHauii; ‘— arnoTuHauis; p —-rpyna
KPOBI, AKY BM3HayatoTb.

BIOJIOTIA + MCUXONOrIA Mpynn KpoBi 1 XapaKTep NI0AUHA

Yy 3Ha€Te BY, WO ANOHLIB Mif Yac 3HANOMCTBA YacTo 3anuTytoTb, «fIKa y Bac rpyna
KpoBi»? Ha oyMKy AMOHUiB, rpyna KpoBi BU3Hava€ iHAMBIAYaNbHi 0COONMBOCTI KOXHOT
nognHn. Tak, ANOHCbKNIA yyeHnn Macaxiko Homi Hanmcas KHuUry “Bm Taki, AKa Bawa
rpyna KpoBi’, y AKi1 JOBIB B3aEMO3B'A30K OCHOBHMX PUC XapaKkTepy JANHN 3 iT Fpymnoto
KpoBi. OCb YPUBKMN 3 L€l KHUXKKN:

«l epyny Kpoei mae noouHa, aka npazHe 3asxou 6ymu nidepom. AAKUj0 80HA nocma-
8UMb cobi Memy, 3a Hel GOpomMuMemMbCA, NOKU He docAzHe. Ymie subupamu Hanpam, ujob
pyxamucs eneped. Bipume y cgoi cunu, He no3basneHa emoyitiHocmi. [I[pome 8 Hei € U
cnabkocmi: 8oHa 0yXe pesHU8BA, MemyWw1u8d, HAOMipHO ambimHa.

1l 2pyny Kposi mae 1100uHa, AKa II06UMb 2apMOHito, CNOKili i nopAdoK. Taki 1rodu 0o-
6pe cnienpayroome 3 iHWUMU 100bMU, BOHU YymJiusi, mepnasyi ma 006po3uynusi. IxHi
cnabkocmi — ynepmicme i He30amHicme po3caabnamucs.

11l 2apyny Kposi mae ntoduHa—iHougidyasnicm, cxuneHUU pobumu mak, AK iti no0o6a-
€mobca. BoHa neako npucmocosyemscs, eHy4Yka, Mae 0obpe po3suHymy yasy. [lpome 6a-
XAHHA 6ymu He3a1eXXHOK 4acmo € HAOMIPHUM i nepemeoprEMbCA HA CIAOKICMb.

IV 2pyna Kpoei 8 cnokiliHux i 8pieHosaxeHuX, ix 100U 3a3suyali nob6aame i 8ioyysa-
toms cebe 0obpe nopAd 3 HUMU. BracHuku yiei epynu kposi 8mitoms po3saxamu, mak-
mosHi ma cnpagedniusi 00 omouytoyux. Ase iHKoU 80HU 6ysaome Oyxe pi3Kumu, Kpim
moezo, 00820 8a2aOMbCA, KOJIU NPUUMAOMBb PillueHHsA. ..»

A AKa y Bac rpyna Kposi?

A=A PE3YJIbTAT

==l 1-6 6anis * 1. LLlo Take rpynu Kposi? 2. Ha3BiTb OCHOBHI CICTeMM rpyn KpoBi.

3. Lo Take nepennBaHHA KpoBi? 4. AKi nogn € gOHOPamu, a AKi — peunnieH-

Tamm? 5. LLlo Take 3cigaHHA KpoBi? 6. Alke 3HaUeHHA 3cifaHHA KpoBi? 7-9 Ganis ¢ 7. 3a

AKMMM O3HAaKaMM PO3PI3HAIOTb rpynn KpoBi? 8. AKi cyyacHi npuHUUNN nepennsBaHHA

KpoBi? 9. fIki OCHOBHI eTanu 3cigaHHA Kpogi? 10-12 6anis ¢ 10. Yomy B 340p0OBOI ft0-
OVIHWN KPOB Y CyAMHaX He 3cigaeTbca?




Op2aHi3m Mae 8/1aCHO20 OXOPOHYA — iMyHHY cucmemy 0J1d 3axucmy 8i0 HezcamueHuUX
YUHHUKI8 3308Hi Ma 3HeWKOO0)KeHHs CMOPOHHIX d2eHMie i3 cepeduHuU.
HaBuanbHuin atnac 3 ¢isionorii Ta aHaTomii «JlloguHa»

§30. IMYHHA CUCTEMA
OCHOBHi NOHATTA 1 KntouvoBi TepmiHn: IMYHHA CUCTEMA.
MpurapanTe! Lo Take perynatopHi cuctemm?

MomipkynuTe!

JlizouyM BigKpVB 11 oNm1caB aHMiINCbKUI Mikpobionor
AnekcaHop ®nemine (1881-1955) y 1922 poui. BiH BuABnas
nisoymm ycroam i NPakTUYHO y BCiX XMBMX OpraHi3mis: B Mo-
POXHWHI poTa NMIOAVHM 1 TBAPWH B CKNagi CVHWY, Y iKpi LWYyKuK,
B XKiHOUYOMY MooLi, y cTebnax i nMcTKax ToNbMaHiB, XKoBTeLo,
KponuBu, NiBOHii Ta iH. Ane HanbaraTWwnm gXKepesiom nisoun-
My BUABMBCA SEYHUI Ginok. BiH BUABUB nizounm i BcepepuHi
nenkouutis. Yomy nizoymMm € KOMMOHEHTOM iIMyHHOI CUCTEMMA
nognHn?

3MICT

flke 3HaYeHHA iMyHHOI cnctemn?

IMYHHA CUCTEMA - cykynHicme opaaHis,
MKAHUH, KJIMUH, SKi 3axuuarome OpeaHiam 8io
2eHEeMUYHO YyXOPIOHUX KiMUH abo peyosuH, Wo
Haoxo0Aams i3 cepedosuwa Yu ymeopromscs 8
opeaHi3mi. Pa3om 3 HEPBOBOI Ta EHAOKPUHHOIO,
3 AKMMUK TICHO B3Aa€EMOMOB'A3aHa, HaNeXuTb OO0
perynsTopHux cucteM. IMyHHa cuctema € 6ara-
TOKOMMOHEHTHOI0, TOMY Lo A0 i CKnagy BXOAATb

Mwurgannkn

Tumyc

Pi3Hi peYOBUHU, KNITUHK Ta opraHu. [Mpuknagom : Nima-
pPEeYOBMH IMYHHOI CUCTEMU € /1I304UM, AHMUMINA  NimpatnuHi<] ¥ L, H ;C:;'II/I

(3aXMCHI BINKM NPOTM YYXKOPIAHVX aHTUTEHIB), Yu- Bysnn

MOKiHU (CUTHaNbHI 6iNKK, WO 3[iCHIOTb 3B'A30K Anenpmkc
MiXK KNiTMHaMM Ta OpraHamu iMyHHOI CUCTEMN).
KniTnHM iMyHHOI CMCTEMY YMOBHO MOXHA NMOAINMN-  irvosuin
TW Ha ocHoBHi (T-nimbouunTn, B-nimboumnTn) Ta fo- MO30K
NOMIXKHi (HaNpuKnaa, TPOMOOLUTH, SIKi CKNEITb
i aroynTyOTb MiKPOOPraHi3mu), a OpraHun iMyH-
HOT CCTEMM — HA YUeHMPaJibHi Ta nepughepuyHi.
IMyHHa cMcTemMa € OCHOBHUM 06'€KTOM JOCi-
IPKEHHA iMyHosoeii. 3acHoBHMKamuy imyHonorii 6ynu E. IxeHHep, J1. NacTep, |. MeuHi-
KoB, E. doH BepiHr, M. Epnix. Cepep BUAaTHMX YKPATHCbKMX iMyHomoriB [I. 3a6onoTHuiA,
M. Tamania, O. boromoneup. ImyHonoria — ue Ta rany3b 6ionorii, Aka Mae HabinbLy
KinbKicTb naypeatis Hobeniscbkoi npemii 3 ¢isionorii Ta megnumHy, cepes AKUX Bce-
CBiTHbO Bigomi I. |. MeuHukos, K. JlanawTtenHep, O. bepHerT, . MegaBap Ta iH.

In. 58. IMyHHa cuctema NOANHN

Omixe, op2aHu ma KaimuHu iMyHHOT cucmemu 8idiepaioms 8a<siusy posib
8 IMyHHIU pe2ynayil 2comMeocmasy 8HympiwHb020 cepedosuwa ma opmy8saHHi
aoanmauii opaaHiamy /1100UHU 00 yM0O8 O0BKI/IA.

AKi opraHm imyHHoOI cuicTemn € LeHTpanbHUMM?

[lo ueHTpanbHUX (MepPBUHHKX) OPraHiB iIMyHHOI CMCTeMU
BiAHOCATb MUMYC U KicmKo8ULi MO30K.

Tumyc (3arpygH1HHa 3an03a) — opraH iMyHHOI cuctemu, y
AKoMy yTBOpIOOTbCA T-nimpounTn (in. 59). TakoX B Uil eHJo-
KPWHHI 3an03i BUpoONATbCA FOPMOHU (TUMO3WH, TUMOMOe-
TUH), AKi 3abecneuyioTb O3piBaHHA Pi3HKX BMAiB T-nimdoumTis.
Hagitb y noxunomy Biui nimboigHa TKaHMHA TUMYCY MOBHICTIO
He 3HUMKaE, 3anuLwaumncb y Gopmi OCTpiBLiB, OTOUEHMX KUPO-
BOIO TKaHVHOIO.

Kicmkoeuti Mo30K — Lie KDOBOTBOPHWIN OpraH, y
AKOMY MiCTATbCA CTOBOYPOBI KNiTUHW, AKi faloTb NoYa-
TOK YCiM iMyHOKOMMETEHTHUM KniTuHam (in. 60). Llen
opraH € MicLiem yTBopeHHs B-nimdouuTis. B opraHismi
LOPOCOl NOAVHN PO3PIi3HAIOTL YEPBOHUIA Ta XKOBTUI
KiCTKOBMIN MO30K, AIKi YTBOPEHi PEeTUKYNAPHOIO Cro-
NYYHOI TKaHMHO. Maca KiCTKOBOro MO3Ky CTaHo-
BUTb 4 % Macu Tina, To6To 6/IM3bKO 2,6 Kr. IMyHOKOM-
NEeTEHTHUMW KNiTMHaMK, WO PO3BMBAIOTHCA 3 KIITWH
KiCTKOBOIO MO3KY, € NTeIKOLUTU.

¢ %

In. 60. KicTkoBUIN MO30K NOANHN

Omaxe, Kicmkoguli MO30K U MmUMYyC € UeHMpPAaabHUMU Op2aHAMU iMyHHOI cucmemu,
momy Wo came 80HU 3abe3neyyoms YmeOopeHHs KAimuH, ujo bepyms y4acme
8 iMyHHiU 8i0noeioi.

flke 3HaueHHA nepudepnYHNX OpraHiB iMyHHOI cuctemmn?

o nepudepryHnx (BTOPMHHMX) OpraHiB iMyHHOI CUCTEMU BiAHOCATb MU20A/IUKU,
nimpamudyHi 8y3nu, cenesiHky, aneHOUKc.

Muzdanuku - ckynyeHHa niMmboigHOI TKAHVHK, PO3TaLLo-
BaHMX y rnoTui. Po3pi3HATb 6 MUrganykis: ABa NigHeOiHHMX
(rmaHaw), pBa TPY6Hi, MOTKOBWIA, A3UKOBUIA. IMYHHI KRiTUHM
MUrOANUKIB «3HAaNOMIATLCA» 3 OCIIMMU Ha C/IN30Bi 060NOH-
Li Bipycamu, 6akTepisimu, anepreHamu i PO3HOCATb OTPUMaHY
iHbopMmauito B iHLWI iMyHHi opraHu. KniTHu myurganmkis 3Hu-
LWYIOTb MIKPOOPraHi3Muy, AKi NOTPanfATb Yy POTOBY NOPOX-
HVHY 3 NOBITPAM Ta PKeto, a TaKOXK YyTBOPIOKTb aHTUTINA.

JlimpamuyHi 8y3nu — HeBenviki yTBOpX OKpyrioi abo
6060nofibHOT dopmMK, y AKMX BifOYBAETHCA PO3BUTOK AK Kili-
TUHHOI, TaK i rymMopanbHOi iMyHHOT Bignosigi (in. 61). Bysnn
PO3MiLLyOTbCA MO X0y NiMGATUUHUX CYAUH NepeBaXHO Ha
LWKi, B Maxy, CTIHKax TPaBHOMO TPAKTYy 1N ANXASNIbHUX LUAAXIB.
Nimda, Wwo npoxoanTb Kpi3b By3/u, 36aravyeTbca Ha nimdo-
LUUTK 1 NO30aBNAETbCA CTOPOHHIX YacToK. Y niMbaTUUHMX
BY3/1ax 34iMICHIOITbCA 3aTPUMAHHA 1 3HULLEHHA aHTUMeHIB i3
TKAHVMHHOT piavHM Ta nimou.

CenesiHKa — HenapHWI OpraH, Po3MilLleHnIn y NiBin Bepx-
Hil YaCTWHI YepeBHOI MOPOXKHUHM (iN. 62). K opraH iMyHHOI
CUCTEMMN cenesiHKa 3[iNCHI0E IMYHONOTIYHNIN KOHTPOJTb KPO-
Bi, TOOTO BUAansae 3actapini popmeHi enemeHT KpoB.i. OKpim
TOrO, KNTUHW CcenesiHKn BUPOOSIOTb aHTUTINA, 3aXOMJI0Tb
Ta 3HULLYIOTb Bipycy, 6akTepii Ta iH. nioAnHn

In. 61. NlimdatnuHuin
BY30/1

In. 62. CenesiHka




AneHOUKC — MOPOXHUCTUA YepBOMOAIOHWI BIAPOCTOK CHIMOI KUWKK NIOAVHMN.
Y ubomy BiJPOCTKY po3TalloBaHa BeuKa KinbKicTb niMpaTMUHMX BY3NKKIB 3 KNiTWHa-
MU, AKI 3aXULLAI0Tb KULWIEYHMK Bifl iHeKLii Ta OHKOMOMiYHNX 3aXBOPIOBaHb.

Omixe, nepucpepuyHi opaaHu iMyHHOT cucmemu 3abe3nedyiomes nepebysaHHs
IMYHOKOMNemMeHMHUX KAiMmuH U po38UMOK iMyHHUX peakyiti Npomu aHmuzeHis,
3 AKUMU CMUKAEMbCA 0OP2aHi3M ynpooo8X Xumms.

RIANbHICTb

CAMOCTIVIHA POBOTA 3 UTIOCTPALLIEIO
IMyHHa cucTtema noguHMN

Po3rnAHbTe intocTpauito, po3nisHanTe No3HauveHi op-
raHu Ta BU3HauTe ixHi GyHKLii. 3aNoBHiTb y poboyomy 30-
WnTi TabnuLo.
Ta6nuua 26. BYAOBA N ®YHKUIT OPTAHIB IMYHHOI
CUCTEMU

HasBa QyHKUiT

1=
2-
3-
4,6,8 -
5_
7 -

[loBepiTb B3aEMO3B’A30K iIMYHHOI CUCTEMN 3 iHLIMMK
PErynATOPHMMM CUCTEMAMM OpraHi3my.

BIOJIOTIA + MCUXOJNOrIA Emouii Ta imyHHa cuctema

«Y gidomoeo nucemeHHuka H. KasuHca 6yno sussniieHo ceplio3He 3aX80pIOBAHHSA
xpebma. Konu nikapi npamo ckasanu HopmaHy, wo io2o WaHc 8UXumu € MizepHO mMa-
nul — 8cbozo 1 00 500, 8iH He cnas ycio Hi4. A paHok 3ycmpie 3 meepoum pitueHHAM — 60-
pomucs 3a xumma. [Tpudomy, 0ocume opu2iHanbHUM cNocoboM — 3a 00NOMO20I0 KiIHOKO-
me0il. [To 5-6 200uH Ha deHb yel Yo/108iK, NpuKymuu 00 J1iXKd, pe2comas Hao CMilUHUMU
inemamu, a 8 nepepgax csyxas eecesni icmopii, AKUMU po38axkasiu tio2o 61u3bKi ma opys3i.
I, QusHa piu, Yyepe3 deaKul Yyac HegusliKosHUU, 3a 8epOUKMOM Nikapis, xeopuli niOHABCA
Ha Hoau». CnNpobynTe NOACHUTM B3aEMO3B'A30K eMOLiil 1 HePBOBOI CUCTEMU NTOANHM 3
iMyHHOIO cctemoto?

BI10OJIOTIA + HAYKA Jlyi MacTtep 1 imyHonoris

Jlyi Macmep (1822-1895) — BMAaTHUA dpaHLYy3bKWiA BUEHUI, 3
AKNM NOB'A3YI0Tb 3apofMeHHsA iHpeKUiHoi imyHonorii. Lien TanaHo-
BMTWIA HayKoOBeLlb 3anpornoHyBaB BBOAWUTU OCNabneHi KynbTypu Mmi-
KpobiB B OpraHiam Kypen, wob cnpuynHUTA HECNPUAHATAMBICTb 4O
JaHoro 3axBoptoBaHHA. [1po ke BigkpuTTa naetbca? OUiHITb BHECOK
Jlyi NacTepa y po3BUTOK iMyHOROTii.

A== PE3YJIbTAT
mso ) 1-6 Ganis ¢ 1. LLlo Take imyHHa cuctema? 2. LLlo BuBYae imyHonoria? 3. Akni
cKknag imyHHoi cuctemn? 4. flke 3HayeHHA iMyHHOI cuctemn? 5. Ha3BiTb LieH-
TpasnbHi opraHn iMyHHoi cuctemu. 6. Ha3siTb neprdepnyHi opraHn iMmyHHOI cmcTemu.
7-9 6anis ¢ 7. Aki oco6nusocTi iMyHHOT perynayii? 8. ki opraHu iMyHHOI cucTemu €
LeHTpanbHUMK? 9. AKe 3HaYeHHA NepudepuYHMX opraHiB iMyHHOI cuctemu? 10-12 6a-
niB ¢ 10. [loBeAiTb B3aEMO3B’A30K iIMyHHOT CUCTEMIW 3 HEPBOBOIO Ta EHAOKPUHHOI.

CneyudiyHicme imyHHOI cucmemu JIl0OOUHU 8pAXAt04a: 60HA CNPOMOXHA
po3ni3Hamu MinbloHU 80POXKUX d2eHMis, ajsie 8 HOPMI HIKOJIU Ha HANAOde
Ha 8n1acHi 300posi KNimuHu.

«OCHOBY cUCTEMHOT Bionorii»

§31. IMYHITET

OcCHOBHi NOHATTA 1 KnovoBi TepmiHn: IMYHITET. Hecneuyundiununin imyHi-

TeT. CneumndiuHmin imyHitet. ImyHHa BignoBigpb.
MpurapanTte! LUlo Take imyHHa cuctema?

3Hanomrteca!

YKpaiHCbknin  Haykoseub Inna MeuyHuKoB
(1845-1916) Ta HimeLbkun BueHni Maynb Epnix (1854-
1915) ctanu B 1908 poui naypeatamv HobeniBcbKoi npe-
Mil 3 pizionorii i MeanUMHN 3a 4OCNIAPKEHHS, MOB'sI3aHi 3
iMyHiTeTOM. |. MeUyHUKOM BBaXaB, L0 3aXMCHY GYHKLit0
opraHi3my 34incHioTb nenkoumnTn, a M. Epnix gosogus,
L0 3axXMCT 3abe3neuytoTb XiMiuHi pevoBurHuU. Lli nornaan
3pobunun ix HENPUMUPEHHUMY MPOTUBHMKaMK. Ane, AK
3'AICYBaNioCh, B OPraHi3mi I0AVMHU 3aXMCHY QYHKLi BU-
KOHYIOTb i KNITUHW, | PEYOBUHW.

3MICT

Aki € popmu imyHiTeTy?
IMYHITET (nat. immunitas — 3BinbHeHHsA Bif 6yab-4oro) — 30amHicme opaa-
Hi3My po3nizHasamu yyxopioHuli Mamepian ma mMobinizysamu KaimuHu U pe4o8uHU HA
weudke (1020 8udasieHHA. B opraHiami niognHM po3pisHAlTb ABi dopmu iMyHiTeTy: He-
cneuundiyHmi Ta cneundiyHmm iMyHiITeT.

Hecneuundiunui imyHirter - ye imyHimem, akudi 30itic-
HIOEMbCA peyoBUHAMU MA KAIMUHAMU HA 8Ci Yyxi 6inku ma
MIKpOOp2aHi3mMu, He3anexHo 8i0 ixHbol npupodu. La pop-
Ma iMyHITeTY Ma€ BMAOBUI CNagKoBuin xapakTtep. lNposBsa-
MU HecneympiyHOro rymopanbHOro iMyHIiTeTy € 3aXUCHI
BMNBY XJIOPUAHOI KMCIOTA, XOBYi, MOJTOYHOI KMCIOTH,
nisouMMy CIMHK i CNi3, a TakoxX iHTepdepoHiB. [lo Hecre-
LUMPIYHOro KNITMHHOTO IMYHITETY HanleXaTb 3aXUCHi PyHK-
uii nemkouwnTis, BigkpuTi l. . MeuHunkosum. MNpouec nornu-
HaHHSA Ta NepeTPaBfIEHHA NeiKoLMTamy MiKkpoopraHiamia  In. 63. ®arouunt noxnpae
Ha3uBalTb pazoyumosom, a KNiTnHN — ¢hazoyumamu. GakTepito
Hanbinbwy parounTo3Hy akTUBHICTb BUABMAIOTb TaKi Pi3HOBUAW NENKOLUTIB AK MOHO-
uUTU Ta HenTpodinu. HelwonasHo 6yno BigKpuTo e oguH Bua KnitnH — NK-nimdouutn
(natural killers), 30aTHNX 3HMLLYBATV NYXJIMHHI Ta 3apakeHi Bipycamu KIiTUHW.

CneuundiyHui imyHiter - ye imyHimem, akuli 30ilicCHIOEMbCA iMyHOKOMNnemeHm-
HUMU peqoB8UHAMU ma KJimuHamu, wo 0itomb i 3HUWYIOMb MiylbKU Ne8HUU 8UO HYKUX
6inkig yu mikpoopearismie. Lia popma iMmyHiTeTy popMyeTbCa nuie nicis B3aeMogii 3
YyXOpigHUM aHTUreHoM. CneuundiyHNnii iIMyHITET Ma€ iHAMBIgYaNnbHUI HabyTUI Xapak-
Tep. Moro 3abesneuytotb T-nimdounTu (KNITUHHWMI iMyHiTET) Ta aHTUTINa B-nimpouuTis
(rymopanbHwuii iMyHiTeT).

T-nimdounTn yTBOPIOIOTECA Y TUMYCi, TOMY iX Ha3Banu T-nimbountamn. 3ycTpis-

LUINCb 3 aHTUTEHAMU, BOHW «3anam’aTOBYIOTb» iXHIO @aHTUFEHHICTb | MOYMHAIOTb AiNNTUCB. 109




AHmuzeHu - ue YyXopigHi 6iNKoBi peYOBUHWY, O NOTPaNJIAYY B OPraHi3m, BUKIMKa-
l0Tb YTBOPEHHA creundiuHnx aHTuTin. binblwa yactnHa HoBoyTBOpPEHUX T-nimbouunTis
BCTYMa€ B peakLito 3 aHTUreHoMm i 3a gornomoroto 6inka nepdopmrHy 3HMLLYE horo. IHwa
»K YacTMHa NPOAOBXKYE LMPKYOBaTU 3 KPOB'10. Y pa3i MOBTOPHOrO KOHTAKTY 3 Taknm
CaMUM aHTUreHoM Ui T-KNiTMHU nam'ATi CTUMynolTb YTBOpeHHA T-nimdouunTis, AKi 1
3HULLYIOTb @aHTUTEH.

B-nimdouuTtn, Wwo yTBOPIOIOTLCA B KICTKOBOMY MO3KY, BUPOONAIOTb aHTUTINA. AH-
mumina - ue 6iNKOBi PeYOBMHMN, CMHTE30BaHI OPraHi3MoM Yy BifNoBiAb Ha Yy>KOpiaHi
6inku. Yci aHTUTING niognHmM — ue imyHornobyniHw, Aki 3abe3neuyioTb 3aXUCT, 3B'A3y0un
aHTureHun. MNpu nepwomy KoHTakTi B-nimbouuTta 3 aHTUreHoM 3[iNCHIOETbCA «3anam'a-
TOBYBaAHHA» aHTUreHy i noAin KNiTuH. binblwa yactuHa ytBopeHux B-nimpounTis ocinae
B NiMBOIAHIN cMcTeMi opraHiamy i NepeTBOPIETLCA Ha MIa3MOLUTU, AKI MPOAYKYIOTb
aHTuTIna. PewTa B-nimdouuTiB BMXoAATb B KPOB i cTa€ B-nimpoumtamm imyHonoriyHoi
nam’ari.

Omyxe, y 30ilicHeHHI HecneyugiyHo20 U cneyuciyHo20 iMyHimemy
6epymeb yuacme peqdosuHU, 3abe3neyyroyu 2yMopasibHUl iMyHimem, ma KaimuHu,
AKi 30ilicHIolOMb KAIMUHHUU iMyHimem.

Ak Big6yBaeTbca imyHHa BignoBigb?

IMYHHA BIANOBIAb - cykynHicms peakuyid, uwjo 8uHUKarome 8 opeaHiami y eiono-
8i0b Ha YyxopioHUl mamepias. IMyHHa BifNoBiAb PO3BMBAETLCA BHACNIAOK 3AiICHEH-
HA LiNnoro Komnnekcy iMmyHHuUx peakyit, ski BinbyBaloTbcA y TICHOMY B3aEMO3B'A3KY.
HanbinbLw BMBYEHUMY € peakLii NOrMMHaHHA 1 NnepeTpaBneHHs (peakuil hazoyumosy),
peakuii CKneloBaHHA 3a y4acTo aHTUTIN (peakyii aenomuHayii) Ta peakuii po3sLiennex-
HA KNITWH (peakuii nisucy).

KnimunHuti imysimem - imyHHa Bignosigb, 3y-
MOBMEHa 3POCTaHHAM KiNbKOCTI KNiTWH, 34aTHUX A0
pearyBaHHA Ha AaHuUI aHTureH. Micna po3nisHaBaHHA
yyxoro aHtureHa T-nimdoumnTn pudepeHLUioTbCS,
PO3MHOXYIOTbCA 11 3abe3neuytoTb KNiTUHHI IMYHHI pe-
aKUiT: 3HWLWEHHA Yy»KNX KNITUH BNOPCKYBaHHAM bifnka
(T-kinepwu), perynadito imyHHoI Bignosigi (T-iHayKTopw,
T-cynpecopu), B3aemogito 3 B-nimbountamm n cuHTe3
UUTOKIHIB (T-xennepw), NOrMMHAHHA PEYOBUH i KNITUH
Ta iXHE nepeTpaBneHHA (baroynTn) Ta iH.

lTymopaneHuli imyHimem - imyHHa Bifnosiab, 3y-
MOB/EHa YTBOPEHHAM peyOoBUH B OpraHi3mi. [pu KoH-
TaKTi 3 aHTUreHOM yTBOpIOTbCA B-nimbountn, Aki cnHTe3ytoTb cneuundiyHi aHTUTING i
BMAINAIOTD iX B KPOB ab0 TKaHMHHY piauHy. Y piiviHax aHmumina 3B'A3y10TbCA 3 aHTU-
reHamu Ans 3axXonieHHsA X Komnnekcis darountamm abo NprUeEHYOTHCA 1O TOKCKHIB
InA HelTpanisauii iXHbOT WKiaNMBoI Aii. JleMkounT opraHiamy yTBoptotoTb iHTepdepo-
HW — 3aXCHi CNONYKMN, 3aBAAKN AKUM BUHNKAE HECMPUNHATANBICTb A0 BipyCiB.

ImyHonoziyuna nam’ame - imyHHa BifnoBiab y BUMMALI YTBOPEHHA [OBrOXKUBY-
ynx T- i B-kniTvH nam’'aTi, AKi NpX NOBTOPHIN 3yCTPiyi 3 aHTUreHOM 34aTHi A0 WBUAKOT
N cunbHoOT Bignosiai. Hanpuknag, 3aBaakn LM KNiTMHaM opraHiam ntoauHn 36epirae
iMyHHY Nnam’ATb Ha aHTUreHn npasuA Ao 10 poki..

ImyHonoziuna monepanmHicme — BGipKoBa BifCYTHICTb BiANOBIAi Ha AaHWIA aH-
TUreH NpY NOBTOPHIN 3yCTpivi. Tak, Npn BariTHOCTi PO3BUBAETbCA IMYHONOriYHa Tone-
paHTHICTb MaTepi y CTaBNeHHi o embpioHa 1 nnaueHTu. lNopyLieHHA L€l BNacTMBOCTI
[0 BNIaCHNX aHTUTEeHiB NPV3BOANTb A0 PO3BUTKY aBTOIMyHHMUX 3aXBOPIOBaHb.

| ®opmu imyHHOI BignoBigi |

1. KNiTMHHWA iMmyHiTeT:

3a yyacTio T-nimpounTis
3a yvacTio dparouutis

2. TymopanbHUi iMyHiTeT:

3a y4acTIo aHTUTIN

3a yyacTio iHTepdpepoHiB
3. IMyHonoriyHa nam'atb

4. ImyHonoriyHa TonepaHT-
HiCTb

5. AnepriyHi peakuii

Om»xe, OCHOBHUMU (hopMamu iMyHHOI 8i0N08idi op2aHi3my OOUHU
€ KNIMUHHUU iMyHimem, 2ymopasneHul iMyHimem, iMyHO/102i4HA nam’ame
ma iMmyHos102i4Ha mosiepaHmHicme.

Aki oco6nuBocTi BUAiIB iMmyHiTeTy?

Po3pi3HAOTb NPUPOAHUN | LUTYUYHNIA IMYHITET.

3a npupo0dHO20 8pOOXKEHO020 iMyHimemy aHTUTINA B OpraHi3mi NPUCYTHi 3 AHA
HapopXeHHs, TO6TO ycnaakoBaHi Bif 6aTbKis. [IpupodHuii Ha6ymut imyHimem Bupo-
6NAETLCA B MPOLEC] XKUTTA MiCNA NepeHeceHHs iHEKUINHNX 3aXBOpIoBaHb. [epexso-
piBLIM Ha KOKNIOLL, Kip, BITPAHY Bicny, NtoArHa, 3a3B1yali, He XBOPIE Ha Lii XBOpo6u nos-
TOPHO.

AKmueHul wmyYHutl iMmyHimem BUHNKaE BHacNTiAOK NPOdiNakTMYHOro wensieH-
HA (BaKUMHALIT) — BBEAEHHS B OpraHi3m BaKLMHU (ociabneHoi abo BOUTOT KynbTypu Mi-
KpOOpraHi3miB), Ha filo AKOI BUPOOGNATLCA aHTUTING, AK | MPY NepeHeceHHi XBopobu.
Hanpuknag, nicna wenseHHA opraHiam AAMHN YCAIWHO NPOTUCTOITb TakMM XBOPO-
6am, Ak andTepia, Ty6epKynbo3, NOMIOMIENIT Ta iHWIi. AKTUBHUIA iMyHiTET TprBae ba-
rato pokis. lMacueHuti wimyYHull iMmyHimem BVIHVKAE MiCNA 1iKy8asbHO20 WenseHHsA
- BBE[IEHHA B OPraHi3M CMpPOBaTKM, AKa MiCTUTb FOTOBI aHTUTINA. Ii BBOAATL TOAI, KONK
noTpiGHa HerarHa gonomora. Mpy BBeAeHH NiKyBafbHNX CUPOBATOK aHTUTINa B opra-
Hi3Mi He YTBOPIOIOTbCA. Taknin iMyHITeT i€ HeQOBro — Kifibka MicAuiB. JlikyBanbHy cu-
POBATKY OZlepP>Ky0Tb 3 MIa3Mu KPOBi TBapuHY abo NIOAUHY, sSIKi NepexBopiny Ha Bigno-
BiAHY iHpeKUilHYy XxBopoby. Ha »arb, iIMyHIiTeT yTBOPIOETLCA He A0 BCiX XBOPO6. Ha Taki
XBOPOOU, AK aHriHa, GPOHXIT NIOAN MOXKYTb XBOPITK 6araTto pasis.

Omxxe, po3pi3HAIOMb NPUPOOHUL 8pOdXeHUU, NpUupoOHUU Habymud, wmy4yHul
akmugHult ma wmyyHul nacugHul 8uou iMmyHimemy.

AIANbHICTb

CAMOCTIVHA POBOTA 3 TABJINLLEIO ®opmu imyHiTeTy nioguHn
MopiBHAlTe 3a gomnomMorot Tabnuui HecneundiuHUN (BpoaXeHUn) Ta HabyTui
(cneundiynmn) imyHitet. Lo cninbHoro 1 BigMiHHOTrO Mix dopmMamu iMyHITeTy nioguHn?
| OsHaKa

|Hecne|.w|¢iquvu7| imyHi're'r| CneundiyHnii imyHiter |

AKi peyoBMHM 30INCHIOITb?
AKi KNiITUHW 34iNCHI0TL?
AKi opraHn 6epyTb yyacTb?
MpoTu AKNX MiKpOOPraHi3mis AiloTb?
Mpuknagn nponsis
flke 3Ha4YeHHA MaloTb?
BIOJIOrIA + EKOJIOTIA EKonoriyHi YNHHWKM 11 imyHiTeT

3icTaBTe BUAM iMyHITETY 3 IXHIMWM 0COGAMBOCTAMU. YUM MPUPOAHUIA IMYHITeT Bif-
pi3HAETbCA Bif WTY4YHOro? OBIPYHTYITE POJSib EKOMOTIYHUX YMHHUKIB Y GOPMYBaHHI
Pi3HUX BUAIB iIMYHITETY.

A TMpupoaHuini | 1 CTBOPIOETLCA NPV BBEAEHHI B OPraHisM aHTUIEHIB Y BUTNALI BaKLH;

BPOAKEHUN 3abe3neyye HeCNPUNHATANBICTb MPOTATOM TPUBANIOTO Yacy

B MpupogHuii | 2 BUHKKaE NicnA nepeHeceHoro 3axBopPOBaHHSA; € HaMoINbLL ebeKTUBHUM i
HabyTui 36epiraeTbcsa, AK NPaBUO, MPOTATOM XUTTA

B LWTyyHnin 3 [lNepepaetbca AUTUHI Bif MaTepi y BUrNALI aHTUTIN | TOMY NPOABNAETLCA
aKTUBHUN OfPasy X NiCNA HapPOXKEHHA

I WryyHnn 4 CTBOPIOETHCA MiC/A BBEAEHHA B OPraHi3mM rotoBMX aHTUTIN Y BUrNAAI NiKy-
nacnBHUN BaJIbHWNX CUPOBATOK i 36epiraeTbCa Kinbka micAuiB




bloJioria+ rPOMAAAHCbKA BIAMOBIAAJIbHICTb TonepaHTHicTb 11 BUJI- IH(I)IKOBaHI

[lna Toro, wob AOCArHYTU YCnixy Y BNaCHOMY »KUTTi, He
BMTPayaTh C Ha KOHPNIKTU, KOXHOMY foLinbHO chopmy-
BaTW y cO6i mosiepaHmHicme K pucy xapaktepy. ns uporo
HeoOxigHo: a) 6yTK roToBMMYK A0 TOrO, WO BCi NtoAN Pi3HI —
He Kpalli 1 ripLi, a NpocTo pi3Hi; 6) HABUUTUCA CPUMATH
nofen TakMMu, AKUMU BOHU €, He HaMaratuncb 3MiHUTK B
HUX Te, WO HaM He NoA06aETLCS; B) LiiHYBaTX B KOXHIl NIOAUHI 0COOUCTICTb | MoBaxa-
T iT BYMKM, NOYYyTTA, NepeKoHaHHs; ) 36epirati «BfacHe obnnyys», 3HanTH cebe i 3a
6yab-AKMX 0OCTaBVH 3anuLLaTMCA cO6010. BUCOBITb CBOT CyAXKEHHS LWOAO0 TONepaHTHO-
ro ctaBneHHs o BlJl-iHdikoBaHMX.

A=A PE3YJIbTAT

==l 1-6 6aniB * 1. Lo Take imyHiTeT? 2. LLlo Take HecneyundiuHum imyHitet? 3. Lo

Take cneyndiyHmi imyHiteT? 4. Lo Take imyHHa Bignosiab? 5. Ha3giTb ocHOB-

Hi dopmu iMyHHOI Bignogigi. 6. Ha3giTb BuAW imyHitety. 7-9 6anis ¢ 7. fki € bopmn

imyHiTeTy? 8. AK BiiOyBa€eTbCA iMyHHa Bignosiab? 9. Aki ocobnnBoCTi BUAIB iMyHiTeTy?

10-12 6anie ¢ 10. O6rpyHTYTe POJib EKONOTIYHUX YNHHUWKIB Y GOPMYBaHHI Pi3HUX
BUAIB IMYHITETY.

Xesopoba - ye 6umea 8 1l00CLKOMY Op2aHi3mi Mixk dsoma
8eJIUKUMU I0pMAamu, He3JliYeHHO IOPMOI0 MiKpobie —
36yO0HUKI8 X80pO6U i MAKOIO X IOPMOIO PyX/IUBUX KJTIMUH KpOBi.
I. MeuHunkoB

§ 32. AJIEPTIA. CHIA. IMYHI3ALIA

OCHOBHi NOHATTA I KNOYOoBi TepmiHu: Anepria. ImyHogediyunt. CHIA. Imy-
Hi3auid.
MpurapanTte! Lo Take imyHiTeT?

MomipkynTe!

HarsHameHuTilwMM aneprikom 6yB dpaHUy3bKuin imnepa-
Top HanoneoH | boHanapT (1769-1821). 3a cBiguYeHHAM iCTOPUKIB,
Hanag «BEeCHAHOI HeXWUTi» TpanuBcA 3 HMM Nig Yac 3HaMeHUTOI 1
BUpiLWanbHOI Ana nepiofy HanoneoHiBCbKMX BiliH 6UTBY Npw BaTep-
noo. | XTo 3HaE, UM 61 BCe 3aKiHUMNOCh, AKOW anepria «He BTpyTuna-
caA» B Xig ictopii €Bponu. LlikaBo, a AKUM YnHoOM?

3MICT

Yomy aneprisi € iMyHHUM NopyLIeHHAM?

ANEPTIA (Big rpew. asoc¢ — 3MiHEHWN CTaH Ta ep2oH — peakLif) — iMyHHe NOpYWEeHHS,
CnhpuYyuHeHe HeBUNPAsOAHUM NiOBUWEHHAM iMyHHOI 8i0N08ioi Ha 0ilo NesHUX YUHHUKI8
(2inepimyHHa 8i0nosiok). TepMmiH «anepriay» BreplLue BBIB y HayKy aBCTPINCbKUI negiaTp
K. doH lMepke B 1906 poui. Hayka npo anepriyHi 3axBoproBaHHA Ha3MBa€ETbCA asepao-
Jozieto. Hansigomilwi anepriyHi 3axBoproBaHHA: 6poHXianbHa acmma, anepeiyHul pu-
Him (HeXuTb), anepeziyHuUl Oepmamum. A e xapyoea asnepeis, anepeaid Ha J1iKu, 8eCHAHA
anepeia (NONiHO3) Ha NUJIOK Bif AKUX NOTEPNatoTb CbOroAHI MiNbNOHMW NOAEN.

PeuoBuHY, WO BUKNMKaOTb aneprito 38ebinbworo Matotb 6inkoBy npupoay i Hasu-
BalOTbCA anepreHaMu. 308HIWHIMU anepeeHaMu € feAKi XapuoBi NPOoAyKTM (LWoKonag,

LUMTpYycoBi), 3anaxu (KBiTiB, napdymi), nikapcbKi npenapaty;
B8HYMPIWHIMU — BNACHi TKAHWHM OpPraHiamy 3 BUAO3MIHEHUMU
BNAaCTUBOCTAMU (Hanpuknag, Npu onikax oMepTBiNi TKaHUHN
CTaloTb YY>KOPiAHUMN [NA opraHiamy). AnepreHu MOXyTb Nno-
TPanJATU B OpraHi3M Kpi3b LWKipy 1 cn3oBi 06010HKN abo
HaAXOAWTW B KPOB 3 BOrHWLY 3ananeHHs. [Npoasun aneprii Bu-
HUKAIOTb NiMLe TOAi, KONN MiX NepLIUM i NOBTOPHUM HafXo-
IPKEeHHAM anepreHy iCHye NeBHUIN NPOMIPKOK Yacy (He MeHLue
Hi>XX 5-7 OHiB).

MpuunHoto aneprii € e2icmamiH, Wo BUAINAETbCA NENKo-
LMTaMu, KOnu anepreH NoTpaniAe B Haw opraHiam. Moneky-
NN L€l PeYOBMNHN Y BENUKIN KiNIbKOCTI BUKMAAIOTLCA B KPOB, i AK pe3ynbTaT — aneprivHi
peakuii. MpoaBnAeTbCA anepria Po3WNPEHHAM CyAWH, MOYEPBOHIHHAM LLKipK, BUCUNa-
MU Ha WKipi (KPOMMBHWLA), 3BY>KEHHAM AUXANIbHUX LAAXIB YHACNIOOK po30yxaHHA iX
CNM30BKX OOONIOHOK, HAbPAKaMM, HEXMTTIO, UXaHHAM, 3anasieHHAM ClM30BOI 060TOH-
Kun oka Touo (in. 64).

CXvnbHiCTb O aneprii nepefaeTbca B CNafok. AKLWO OAnH 3 6aTbKiB CTpaXKAaE Ha
aneprito, MMOBIPHICTb TOTO, WO 1y AUTUHMW CTAHETbCA Lie NMOPYLUEHHA, CTaHOBUTb 25 %.
Mpw aneprii NiABULLYETbCA CTOMJIIOBAHICTb, MOCUMIOETLCA APATIBANBICTb, 3HMXYETbCA
iMmyHiTeT. Byab-AKi npoABm aneprii — Le curHan npo Te, Wo He BCe 61aronoslyyHo B iMyH-
Hi cuctemi nognHW. TonoBHe AnA nikyBaHHA aneprii — BUABUTW TON anepreH, AKWN i
BUKIIVKAE HE3[yXaHHA.

In. 64. NpoAB BeCcHAHOI
aneprii

Omyxe, OCHOBHOI NPUYUHOI BUHUKHEHHS anepeii € 8UOiIeHHs aHmumin
Ha anepzeHu U ocsiabneHa iMyHHA cuCmema, 8HACTIOOK Y020 BUHUKAE Ni08UUWeHa
4ymiiugicme Op2aHismy.

AKi npnunHM imyHopediUMTHNX cTaHiB NlogNHN?

IMyHOZedILUTU MOXYTb MaTK CNAKOBWI Ta HAbYTUN xapakTep. Y BUNagKy HabyTmx
iMmyHoediLuTiB, WO € 6iNbl NOWVPEHMM, iIMyHHI NOPYLIEHHA PO3BMBAKTLCA BMNPO-
LOBX XUTTA. OCHOBHI NPUYNHN HabyTUX iMyHOediLUTIB TaKi:

*  NOpYyWeHHs payioHaIbHO20 XAp4yB8AaHHs | BUCHAXEHHA Op2aHi3my;

«  XpOHIYHi iHgheKUii ma napaszumapHi xgopobu, Lo NPU3BOAATb A0 NPUTHIUYEeHHS

bYHKLIT KPOBOTBOPEHHS, OTPYEHHS OpraHi3my, NigBULLIEHHA Yy TANBOCTI [0 Pi3-
HUX aHTUrEHIB;

«  8esIUKi BMmpamu Kposi, oniku abo 3ax80pro8aHHA HUPOK, NP AKMX BTPAYaoTbCA

3aXUCHIi BinKy;

«  8aXki mpasmu U onepayil, O CynpoBOAXKYIOTbCA NMOPYLLUEHHAM 0OMiHY pevo-

BWH Ta BUAINIEHHAM BEeNMKOI KiNIbKOCTI FOPMOHIB HAaAHUPHUKIB, AKI NPUTHivy-
I0Tb IMyHHY CucTemy;

«  eHOOKpUHHI nopyweHHsa (LyKpoBUI fiabeT, Mmikcenema) BefyTb [0 3HUMKEHHSA

iMYHITeTy 3a paxyHOK nopyLieHb 06MiHy peYOBUH;

«  YKUBAHHA Pi3HUX JTIKAPCbKUX Npenapamies i HApKoOmMu4HuUXx 3acobie , 110 MOXYTb

BUABNATU NOGIYHY Ait0, NPUTHIYYOUM iIMyHHUI 3aXICT.

[lo HanoBHiLwe BUBYeHKX HabyTux imyHopeodiumTiB BigHocaTb CUHAPOM HABY-
TOro IMYHOAE®IUUTY (CHIA) niogunum (in. 65). MprunHoo xBopobu € Bipycn imy-
Hogediunty niogunHn (BIN). Lii PHK-BmicHi Bipycr napasutytoTb B T-nimdoumtax. HuHi
BijoMo Tpu Trnu 36yaHuKa: BIJ1-1 1a BUIT-2, nowwupeHi y 3axigHin €sponi, Ta BIJ1-3, Ha
AKWI CTPaXkAaloTb NepeBaXXHO amepriKaHLUi Ta adppurKaHLi.

OcHogHi npossu CHIfy €: 3aranbHa cnabkicTb, 3pocTatoue BUCHaMXeHHs, 30inblueH-
HA nimdaTnyHKX BY31iB, TpMBase NigBULLEHHA TemnepaTypy, 6e3npuunHHa BTpaTa Baru,




114 xBoptoBaHHA Ha CHIM B YKpaiHi.

iHbeKLUiNHI 3aXBOPIOBaHHA NlereHb, NosABa Ha LLKIpi
KOPWUYHEBUX N CUHIX MAAM Ta BY3/UKIB, CTiNKi NOpy-
LUeHHA PobOTY LNYHKY Ta KMLLIEYHYKA Ta iH.

OcHoBHi WwnAxu nonepenxeHHA BIJ1-iHpikyBaH-
HA: a) BiAMOBaA Bif BXMBaHHA HaPKOTUKIB Ta JOMiH-
rie; 6) KOpUCTyBaHHA OfHOPa3oBMM abo cTepusib-
HUM iHCTPYMEHTOM; B) YTPUMaHHA Bifl BUMNagKOBUX
CTaTeBUX KOHTAKTIB, BUKOPUCTaHHA Npe3epBaTyBiB,
36epiraHHA MOAPYHbOI BIPHOCTI; T) BIACYTHICTb
HeNnPUPOAHNX KOHTAKTIB. Y Hall Yac paguKanbHUX
3acob6is nikyBaHHA CHI[y He icHye, ToMy B 60pOTb-
6i i3 3aXBOPIOBAHHAM 0COBMNBO BaX/IMBVMMU € TaKi
NpodinakTNyHi 3axoam, AK ocobucTa ririeHa, ctaTte-
BE BUXOBaHHS, CTBOPEHHS KOHCYNLTaTUBHIX MyHK- nmoannm (BI)
TiB, NPOCBITHULbKa po60Ta ToLO.

In. 65. Bipyc imyHopediunty

Omixe, imyHopediunt - ye cnadkose abo Habyme iMyHHe NOpyweHHs, ChpudUHeHe
HedocmamHicmio iMyHHOT 8i0n08idi Ha 0ito Ne8HUX YUHHUKI8 (2inoiMyHHa 8i0N08iob).

flke 3HaYeHHA imyHi3auii?

ImyHizauia - cnoci6 3axucmy 8io iHgekyiti wnaxom ese-
O0eHHsA 8 OpedHi3M aHMU2eHI8 Yu aHmumisn 014 popMy8aHHs
3axucHoi iMyHHoI 8i0noeidi. Ha cborofHiWwHi feHb iMyHi3a-
LA € OAHUM 3 HallepeKTUBHILLMX MeToiB 60POTLOM 3 NpaB- :
uem, andTepieto, renaTUToM, KalLIlOKOM, MofioMieNiToM Ta ‘:" - “‘J T
iH. IMmyHi3auia 3abe3neuye akTVBHY Ta MAacMBHY 6ionoriyHy ﬁ“& &I-;‘ I
CTiINKiCTb 0 iHOEKUiNHMX 3axBOploBaHb. AKTUBHA iMyHi3a-

Lin NepeAbavac WerneHHs, a nacBHa — BBeEHHA cuposar- 1. 66. AKTnBHa i'\’/‘yHiia-
KOBUX npenapaTiB. uia 'y surnagl IH ekuin

Y 6inbliocTi BMNagkKiB iMyHisauina BigbyBaeTbca 3a fonomoroto iH'ekuin. Mpena-
parT, LWo BBOAATb HA3MBAETbCA BAaKLMHOMD, @ MpoLuecC — BaKLMHaui€. Y BakuuHi (in. 66)
MiCTUTbCA HEBeNMKa KiNlbKiCTb 0cnabneHnx abo MepTBMX MiKpPOOPraHi3miB um BipyciB,
L0 BMKIIMKAKOTb 3aXBOPIOBAHHA. TaKoi KifIbKOCTi HeJOCTaTHbO AJ1A PO3BUTKY 3aXBOPIO-
BaHHsA, ane ii Uinkom BucTayae ans GopmMyBaHHA iMyHHOT BignoBigi.

Xoua imyHi3auia € JocuTb 6e3neyHMM NPOLIeCOM, BUHUKHEHHSA MOBIYHMX peakLil
yce X Taku MOXN1BO. HaruacTile MOXHa cnocTepirati He3HauyHe NigBuLLEeHHA Temne-
patypu, 6inb y micui iH'ekuii, anepriuni peakuii. LLlo6 yHUKHYTU NOgiGHNX yCKNafHEeHb,
cnig NpoBoAWTY BaKUMHaLilo npaBunbHo. Mepegycim niogrMHa mae 6yt abconioTHO
300poBot. MNepen KOXKHUM LeNeHHAM HeOOXiaAHWI ornAag Nnikapsa, AKMIA BUMIPIOE TeM-
nepaTypy Tifa, ornafae NOPOXHUHY POTa, ropsa, NPOCyXoBYeE nerexi. Tinbku nicna
BCbOrO LIbOro BUAAETbCA HaNpaB/ieHHA Ha NPOoBeAeHHA BaKLMHaLil.

Omxxe, imyHizayia donomazae 3axucmumu stooel 8i0 iHeKyilIHUX 3aX80pPIOBAHS,
a MAkoX Cnpus€e 3HUXEHHIO NOWUPEHOCMI 3ax80pIo8aHs i 3anobizae enioemil.

RIANbHICTb

CAMOCTI/AHA POBOTA Onuc x8opo6u 3a niaHom
MNepeknagitb TEKCT, BUKOPUCTANTE MAaH XapaKTepucTuKm

Ta 3pobiTb TBOpUY poboTy Ha Temy «CHI[ — cuHgpom HabyToro
imyHomediuunTy noguHny. OLUiHITL enigemionoriyHuin cTaH 3a-

«Human immunodeficiency virus (HIV) causes AIDS. Mnan xapakTepncrin-
The virus attacks the immune system and leaves the body KM 3aXBOPIOBaHHsS

vulnerable to a variety of life-threatening infections and .
1. AKTyanbHicTb

cancers. Common bacteria, yeast, parasites, and viruses that

ordinarily do not cause serious disease in people with healthy 2. 36yarHuK

immune systems can cause fatal illnesses in people with |3-A%epeno inekyii
AIDS. HIV is transmitted to others through blood, semen, and | 4- MexaHizm nepepaui

breast milk. The virus can be spread (transmitted): 1) Through | 5. CumnTomu

sexual contact; 2) Through blood - via blood transfusions |6.BusBneHHs

(now extremely rare in the U.S.) or needle sharing; 3) From |7 Mpodinaktvika

mother to child - a pregnant woman can transmit the virusto [ g, flikysanns

her fetus through their shared blood circulation, or a nursing
mother can transmit it to her baby in her breast milk».

BIOJIOTIA + JIITEPATYPA EKonoriuHui cTaH cepefoBuLa 1 iMyHHa cucrema

Jlina KocmeHrko (1930) — BigoMa yKpaiHCbKa MMCbMEHHMLA, Noe-
Teca, naypeart LLleBueHKiBcbKoi npemii (1987). Y Hei € Taki pAagKu:

«l cMo2 Hasuc, i COHUe MAXKO 2pie,
nomik MawuH micHiwut yepeou,

i anizamop micma - anepaisi -
8UX00UMb i3 acghasiemis, K 3 800U.

Yomy JliHa KocTeHKo Ha3mBae aneprito «aniratopom micta»? O6-
I'PYHTYITE 3aNeXHICTb PO6OTU iIMYHHOI CMCTEMM Bifj €KONOTIYHOIO
CTaHy cepefoBMLa.

BIOJ1OTIA + HAYKA ImyHisauina HaceneHHs

Edeapo [OxenHep (1749-1823), aHMMincbKui
nikap, aBTOp MeTofy 3anobiraHHA 3axXBOPIOBAHHIO
JMIOAVHN HA Bicny Ta npaui «JocnioxeHHa npuduH U
HaAcniokie 8apioniu 8aKYUHU...». AHTTINCbKOI «Bicna
KOpOB'AYa» 3BYUUTb AK «8APIOA 8AKYUHA», 3BiOKM
N Ha3Ba 3axofy MpOTW enigemin — BakumMHauia (nar.
vaccinus — KopoB'aya Bicna). HWHI HayKkoBLUi cTBep-
[KYI0Tb, LLO NIOACTBO NEPETBOPUSIOCA Y BaKLMHO3a-
NeXHUn GionoriuHnin BMA, | BigMOBa Bif LWenneHb —
MacoBe camorybcTBo. BucnoBiTb cymkeHHA mnpo
BaXKNMBICTb iMYyHi3aLii HaceneHHs.

A= PE3YJIbTAT

=22l 1-6 6anie ¢ 1. LLlo Take anepria? 2. Ha3BiTb okpemi npossw aneprii. 3. LLlo

Take imyHogediunT? 4. Lo Take CHI[? 5. LLlo Take imyHi3auisn? 6. Ha3BsiTb ABa

TMnY imyHi3auii. 7-9 6anie ¢ 7. Yomy anepris € iMyHHUM nopyLueHHAM? 8. Aki npuuu-

HU iMyHOZedIUUTHUX CTaHIB nognHU? 9. AKe 3HaueHHA Mae iMyHisauia? 10-12 6anis
+ 10. O6rpyHTyinTe Npasuna NPodinakTUKM iMyHHUX NOPYLUEHb B OPraHi3Mi NoanHM.




Cepuyeso-cyOuHHa cucmema — ye piika xumms,
y AKili we 6azamo Hepo32adaHux MAeMHUYb.
IOuntaya eHumknonepisa «ABaHTa+»

§ 33. CUCTEMA KPOBOOBITY. CEPLIE. POBOTA CEPLA

OCHOBHi NOHATTA N Knwo4oBi Tepminn: CUCTEMA KPOBOOBITY. CEPLIE.
CepueBun LK.

MpuraganTte! Lo Take TpaHCNOPT peyoBMH?

3Hanmomreca!

HaaBHicTb KpoBOObGIry y TBapwH i nogein ekcne-
pUMEHTaNbHO AOBIB BUMAATHWUWA aHMNINCbKUNA nikap Yineam
lapeeti (1578-1657). HaykoBeLb yCTaHOBUB, L0 KPOB He BU-
HVKa€E B NeuviHUi 3 Ki Ta He 3HMKAE B Pi3HMX OpraHax Tina B
npoueci XNTTERIANbHOCTI, AK BBaXKanu paHiwe. Kpos BigTikae
Bifj cepuA yepes apTepii i MOBEPTAETbCA A0 HbOrO BEHaMW,
6e3nepepBHO LUPKYOOUM B CyriHax. Lie Oyno BUHATKOBUM
BiaKpuTTAM. LlikaBO, yomy?

3MICT

flka 6ypoBa 1 3HaUeHHA cUcTeMU KPoBoo6Giry?

CUACTEMA KPOBOBIl'Y (cepueBo-cyanHHa cuctemMa) — CyKynHiCme opzdHie U
MKAHUH, AKi 30ilCHIOMb MPAHCNOpmM peyos8uH No 3aMKHeHil cucmemi cyOuH. 1o ckna-
[y CUCTEMU KPOBOODIry MIOANHM BXOAATD: @) LMPKyiotoya pignHa (KpoB.); 6) opraH pyxy
KpOBI (YOTMpPrKamMepHe cepLie); B) KPOBOHOCHI Cy-
AViHW (apTepii, BeHwW, Kaninapw) (in. 67).

Cuctema KpoBooObiry 34ilCHIOE mpaHcnopm
Kposi 00 8cix opzaHig, 3abe3zneyye B83demMODit0
0p2aHi3my 3 00BKiIAM, po3nodi/i pe4oB8UH MiX
Kpo8'lo U mKaHuHamu, pezynayito Kposonocma-
YaHHA opeaHig. KpoB nig yac KpoBooLiry pos-
NMOAINAETbCA NO BCiX YacTMHAX Ta OpraHax Tina
HepiBHOMIPHO: OKpeMi opraHu OTPUMYIOTb 1i B
GinbWii KiNbKOCTI aHiX iHWi. Haibinbwe nocta-
YalTbCA KPOB'I0 HUPKM, NeYiHKa, cepue N MO30K.
Ha Hux npunagae 6nm3bko 5 % macu Tina, ane ui
opraHy OoTPMMYIOTb NMOHaA NMOJIOBUHY KPOBI, L0
€ B OpraHi3smi.

Cucrtema KpoBoobiry 6epe yuyacTb y rymo-
panbHin Ta iIMyHHIN perynauii opraHismy, Tepmo-
perynAuii Ta nigTpyMaHHi romeocTasy. 3 KpOBO-
06irom Hepo3pMBHO NOB'A3aHI GYHKLiT TKAHWHHOT
pigvH 1 nimdw. MpunrHeHHA KPOBOOLIry 1 Aisfnb-
HOCTi CMCTEMM KPOBOOOLIry, HaBiTb Ha KOPOTKUIA
yac, € cmepTesibHO HebGe3MeYHVIM AN OpraHismy.

In. 67. CepueBo-CyanHHa cuctema
NIOAUHN: YOTUPUKAMEPHe cepLie
(1,4, 5, 11), aptepii (2, 6),
BeHu (9, 10), kaninapw (3, 7, 8)

Omxe, KpoBOOGIr — nocmiliHul pyx Kposi no cucmemi
KPOBOHOCHUX CyOUH i cepus, Wo € He0bXiOHOK YMOBOK XUMMEDifabHOCMI
Op2aHi3My JIOOUHU.

flka 6ygoBa Ta pyHKLUii cepua y nioanHn?

Cepue noavHM po3TalloBaHe B TPYAHIn
NMOPOXHWHI MiX nereHamu, 6esnocepefHbo 3a
rpyauHolo (gewo 3nisa). Maca cepud y ftognHN
cTaHoBUTb 220-300 r (0,42 %). 3a popmoto cepue
nogibHe Ao KOHYCa, WO PO3MILLEHWI BEPLUMHOIO
BHU3, @ OCHOBOW — BBepX (in. 68). 330BHI cepue
BKpUTe HasKkosiocepyegoto cymkoto (1), y no-
POXHUHI AKOI € HEBENUKA KiNbKiCTb PiguHW, Wo
3MeHLYE TepTA cepuA nif Yac ckopoyeHb. CTiHKa
cepuA yTBOpeHa TpbOMa LWapamMu: 30BHiLLHIM (2),
cepefHim (3) i BHyTpilwHim (4). JliBa i npaBa yactu-
HW po3pineHi cepyesoro nepezopodkoro (5). Cepue
NIOAVHN CKNafaEeTbcA 3 4 Kamep: BOX Nepeacep-
Ab Ta ABOX LWAyHOuUKiB. MiX niBMM nepeacepaam
i NiBUM LWNYHOUYKOM € d8ocmysikosuli KaanaH (6),
a MiXX NpaBuM nepefcepaaM i MPaBUM LLTYHOY-
KoM mpucmysnkosud Kaanad (7). B aopTi  nereHeBoMy cToBOYpi po3TalloBaHi higmi-
cayesi (kuweHobKosi) Knanaxu (8). HaaBHICTb KnanaHiB 3abe3neuye pyx KpoBi B OfHOMY
HanpAMKy. 3 NiBOro LWAyHOUKa apTepiaribHa KPOB HagxoauTb B aopmy (9), a 3 npaBo-
ro LWIyHOYKa BEHO3Ha KPOB MOCTYNaE y nereHeBuid cTOBOYp, O pO3rany>KyeTbca Ha
nezeresi apmepii (10). [lo cepua KpoB Teue Mo BeHax, WO BMajaTb Y nepefcepasn: y
nise nepeAcepana NOCTynae apTepianbHa KPOB Bif NlereHb no siezeHesux seHax (11),ay
npase nepeacepaa BeHO3Ha KPOB Bif OpraHiB HagXoauTb Mo HUXHIU (12) i eepxHiti (13)
NOPOXHUCMUX BEHAX.

OcHoBHa dyHKLiA cepusa — Le 3abe3neyeHHA KpoBooOiry
3aBAAKU CKOPOUYEHHAM cepueBoro m'asa (miokapga) (in. 69).
Llen ocobnmeuin m'a3 yTBOPEHUn NOCMYroBaHoO CepLIEBOIO
TKaHWHOI i Mae Taki BNacTMBOCTI, AK 30yANMBiCTb, CKOPOT-
NUBICTb, NPOBIAHICTb, aBToMaTiA. 36yd/iugicme — 3[aTHICTb
cepuA NepexoauTm 3i CTaHy CMOKOK 10 poOOYOro CTaHy, Lo
CYMPOBOAXYETbCA CKOpOUeHHAM. Ckopomugicme — 30aT-  |n. 69. KnituHm Miokap-
HiCTb cepLieBOro M'Ai3a pearyBaTil CKOPOUYEHHAM Y BiAMOBiAb  ga — KapgiomiouuTn —
Ha 30ymkeHHA. [IpogiOHicmb — 3[aTHICTb CepLEeBOro mM'A3a  MICTATb AeKinbKa agep,
nowvploBaTy 36yaXKeHHA 3 Oyab-AKoi AiNAHKM MO BCbOMy  6araTo MiTOXOHAPIN i
ceputo. ABmomamis — 3AaTHICTb cepua CcKopo4vyBaTUCA Nif 3'eiHaHi Mix co6oto
BM/IMBOM iMMYSIbCIB, AKi BUHMKAIOTb Y CAMOMY CepLi. Anckamm

In. 68. bygosa cepus niognHn

Omxe, CEPLLE - ye nopoxHucmul m’a308uli opeaH, npucmoco8aHuli 00 nepekady-
8AHHA KpOBi NO cyOUHAx

Yum 3ymoBneHa BMCOKa npavesaaTHicTb cepua?

Cepue nOVHM  CKOPOYYETbCA  BN3bKO
100 000 pasis Ha goby i nepekayye Npu LboOMy
6inbwe Hixk 10 TKC NiTpiB KpoBi. Taka BUCOKa 110ro
npauesfaTtHiCTb 3yMOBJIEHA KiflbKOMa NpuynHa-
Mu: 1) puTMivHicTIO poboTK, Wo 3abe3neuyeTbea
BNACHOIO NMPOBIAHOI0 CUCTEMOIO CepLd, 34aTHOIO
reHepyBaTu 36y>KeHHS; 2) NOCUIEHUM KPOBOMO-
CTayaHHAM i HAABHICTIO BTACHOMO cepLieBoro (Ko-

In. 70. ®a3un cepueBOro LuMKny:
1 - piacTtona; 2 — cucTona
nepegcepab; 3 — CUCTONA WIYHOUKIB




pOHapHOro) Kosla KpoBOOGIry; 3) BUCOKMM pPiBHEM OOMiIHY PEUOBUH Ta BEIMKOIO KiflbKi-
CTIO MITOXOHAPIM B KNITMHaX MioKapAa.

CepueBuii LKA — ye y3200)KeHd pummiuyHa 3miHa cKopoyeHb nepedcepob, CKOpo-
YeHb WIJIYHOYKI8 i 3aeanbHO20 po3cnabneHHa cepys. Cepue npauloe pUTMIYHO, MOro
CKOPOUEeHHA Noro (cucTona) yepryetbca 3 poscnabneHHam (giactona). OanH NOBHMIA

CEepLEBUI LUK CKNAfAETbCA 3 TPbox ¢a3 i TpmBae 6mm3bko 0,8 c (in. 70).
Ta6bnuua 27. ®A31 CEPLLEBOIO LLIUKNY

| paza- ckopoueHHs

Il paza - ckopoueHHs

Il pasa - poscna-

O3HaKku nepencenab WNVHOuKIB 6neHHA nepeacepab i
peacepA y WAYHOUKIB
Tpusanictb, ¢ 0,1 0,3 0,4

CTynKoBi KnanaHm

CTynKkoBi — HanieBig-

npasomy — 20-25

CraH CTynkoBi knanaHu . . . .
. ) . 3aKPWTi, KNLWEHbKOBI — KPUTi, KNLLEHbKOBI —
KranaHis BigKpuTi . . .
BigKpuTi 3aKpuTi
Y niBomy — 65113bKo 120
TnCK, MM pT. CT. 8-10 Y ! bnunsbko 0

Pyx KposBi

3 nepencepab 8O Wy-
HOUYKIB

B apTepii kin kpoBoo-
6iry

KpoB HanoBHI0€e nepep-
cepaA i LWIYHOUKN

Po6oTa cepus 3agoBonbHAE NOTpeby opraHiaMy 3aBAAKM MexaHi3aMaM HepBOBOI Ta
rymopanbHoi perynauii. Hepgosa pezynayia 30inCHIOETbCA CUMNATUYHMM (36iNbLUyIOTb
YacToTy | CUATy CKOPOUEeHb cepLiA) i TapacuMNaTUYHUMM (CNOBINbHIOKOTb YacToTy i cuy
CKOpoueHb cepuA) HepBamu. LieHTp cepueBOi AiANbHOCTI pO3TallOBaHWI B 4OBracTo-
My MO3KY. [yMOpasibHy pe2ynauito cepusa 34iMCHI00Tb adpeHaniH, toHu Kaneyito (nocu-
NIOI0Tb | NPUCKOPIOIOTb CKOPOUEHHA cepua), ayemusxosiH Ta UoHu Kanito (3meHLWwyoTb
YacToTy i CUATy CKOpPOYeHb cepus). [ina cepua xapakTepHa i camoperynauia 3a yyacTio
CKYMYeHb HEMPOHIB Y NOro CTiHKaXx.

Omxe, 8uUCOKa npaye30amHicms ma He8MmoMJ/II08AHICMb cepys 3yMOBJIeHi pummiyHi-
cmio pobomu, 8/1aCHUM KpOBONOCMAYAHHAM mad egheKmusHUM OOMIHOM peyo8UH.

RIANbHICTb

CAMOCTIVHA POBOTA 3 TABJIULIEIO BypoBa 1 pyHKLUii cepus
a fonomoroto Tabnuui yBianoBiagHiTb Ha3BaHi enemeHTH 6yaoBu cepud 3 ocobnu-
BocTAMM OyaoBu Ta dyHKUiAMK: T — enikapg; 2- Mmiokappa; 3 — nepukapg; 4 — eHaoKapa;
5 - cTynKkoBi KnanaHu; 6 — niBMicAUeBi KnanaHw; 7 — nepeacepas; 8 — WAyHOUKK; 9 — cep-
LeBa neperopofkKa. [oAcHiTb B3aEM03B'A30K OyaoBY Ta QyHKLi cepus.

Ta6nuua 28. OCOBJINBOCTI bYAOBU CEPLA Y 3B’A3KY 3 OYHKLUIAMU
CTpyKTy-
pa

Oco6nuBocTi 6ynoBu OyHKuUiT

Ob6epirae cepLie Big nepeposTAry-
BaHHA | BUAINAE piagnHy Ana 3mex-
LWEHHA TepTA

HaBkonocepuesuia yTBip i3 cnonyyHor
TKaHWHW 3 eN1aCTUYHVMM BOSIOKHaMM

30BHILLHI Wap CTIHKKX cepuA i3 CnonyyHol
TKaHWHU

CepepHin Wwap CTiHOK cepus 3 cepLeBol
NOCMYrOBaHOI TKAHNHN

BHYTpIiLWHIN Wwap cepua 3 eHpoTenito Ta
CMONYYHOI TKAHNHN

3abe3sneuye 3axuUCT cepLa

3abe3neuye CKOPOUEHHS cepLs

Buctunae kamepu cepus i yTBoproe
KnanaHu cepusa

Po3ginsae cepue Ha niBy (apTepianb-
Hy) i NpaBy (B€HO3HY) YaCTNHW

CyuinbHWIN NO380BXHi M'A30BUN YTBIP

Enactununi CKnagkun i3 CYXOXXNNKOBMMU He nponyckatloTb KPOB Ha3aj Ao
HUTKamMmun nepeacepanb
KunieHbKOBI CTYNIKM Y CTIHKaX CyAuH i3 He nponyckatoTb KpoB Ha3ap i3
CNOJTyYHOI TKAaHNHN CYAVH [0 LWITYHOUKIB
Kamepwu cepuA 3 TOHKOIO CTIHKOIO, L0 3abe3neuyloTb Pyx KPOBI 4O LUy-
3aliMaloTb MeHLWY YaCTuHYy cepuya HOUKIB
Kamepvl cepuA 3 TOBCTOO CTiHKOIO, o 3a6e3nequOTb Haaxog»XeHHA KpOBi
3aliMaloTb GinblUy YaCTVHY cepus B KOJIa KPOBOOOiry
BIOJIOrIA + NITEPATYPA Cepue i1 340pOB’A NioanHN

B niTepaTypi cepue cTano cMBONOM KOXaHHsA Ta 6e3kopu-
CNUBOrO CRYXiHHA NtoaaM. AHrnincbkun gpamatypr B. LWWekcnip
nucas: «MiyHi Ho2u paHo 4u NiI3HO NOYHYMb CNOMUKAMUCh, 8U-
nNpAMJIeHAa cNUHA 3i2HembCs, YopHa 60poda nocusie, KyyepsAsad 20-
71080 0671UCI€E, NpekpacHe 0671U4YA BKPUEMbCA 3MOPWIKAMU, 2/1U-
60Kul no2/1a0 o4eli nombMsHiE, ane 0obpe cepuye nodibHe COHYIO,
B80OHO BUNPOMIHIOE ACKpABe C8iMJ10, HIKOJIU He 3MIHIOEMbCA | 3a8X-
O0u 0omMpuMyeMbCA NPAasuIbHO20 WiAXy». Ha3BiTb BijoMi nitepaTypHi TBOpY, Kpunari
BUCIIOBY, Y AKUX 3rafyeTbcA cepLie. 3aBAAKn AKUM di3ionoriyHnm ocobnmBocTam cepue
LUMPOKO BifgobpaxeHo B NiTepatypi? BUcnoBiTb CygKeHHA WOoA0 3HAaYEHHSA 3HaHb NPOo
byHKUiT Ta 6yoBY cepus ana 36epekeHHs 300poB's.

A8 PE3YJIbTAT

== 1-6 6anie * 1. LLlo Take cuctema KpoBoobiry? 2. LLlo BxoauTtb fo cknagy cep-

LeBO-cyauHHOT cnctemm nogmHmn? 3. Lo Take cepue? 4. Aka dyHKLia cepua?

5. Wo Take cepuesun umnkn? 6. Ha3eitb Tpu pasum cepueBoro ymkny. 7-9 6anis ¢ 7. Axa

6yn0Ba 1 3HaUeHHA cepLeBO-CyAnHHOT cnuctemn? 8. Aka 6ynosa Ta GyHKLUIT cepua y nto-

AnHn? 9. Yum 3ymoBneHa BMCOKa npaue3aaTHictb cepua? 10. O6rpyHTyinTe ocobnu-
BOCTi 6y[j0BM cepLA NIOAVHM Y B3aEMO3B'A3KY 3 10ro GyHKLE.

Yce meue, yce 3miHIOEMbCA.
lepaknit

§ 34. BYJOBA TA ®YHKLIi KFOBOHOCHUX CYAVH.
PYX KPOBI

OCHOBHi NOHATTA N Knw4oBi TepmiHn: KPOBOHOCHI CYAUHU. ApTepii.
BeHnu. Kaninapu. Mane kono KpoBoob6iry. Benuke Kono KpoBooG6iry.

MpurapanTte! Lo Take cepueBo-cyaguHHa cuctema?

MNomipkyniTe!

lepaknim Egpecokuti (544-483 o H.e.) — rpelb-
Kuin dpinocod, AKMIN BBa>kaB yce abCOJIIOTHO 3MiHHUM, Y CBITI
HiYOro He NOBTOPIOETHCA, BCE € MUHYLLVM 1 OfHOPa30BUM —
«Bce Teue». Lli Bigomi cnoBa 36epir gna ictopii ¢pinocodp
MnatoH: «fepaknim 208o0pume, Wo 8Ce pyxaemocs U Hi4020
He cmoimeb HaA Micyi, i, npupigH0YU iCHytoUe 00 medyii piuku,
00NOBHIOE, WO 08i4i 88iiMU 8 O0HY U my Camy piuky Hemox-
J1u80». Y MOXHa «[ABiYi BBIITU» B «<4EPBOHY PiUKy», AKa py-
Xa€ETbCA CepLEeBO-CYANHHOI CUCTEMOIO NIOANHN?




3MICT

Aki 0co6nMBOCTI 6yA0BY KPOBOHOCHUX CYAUH?

KPOBOHOCHI CYAUHW - enacmuyHi mpy6Ku, no AKUX Kpo8 mpaHcnopmy-
€MbCA 00 yCix OpedHi8 i MKAHUH, a NoMimM 3Hosy 36upaemacs 0o cepys. bynoBa KPOBOHO-
CHUX CYZVH TiCHO B3aEMONMOB'A3aHa 3 iXHiMK GyHKLiAMM.

ApTepii— KDOBOHOCHI CYOUHU, NO AKUX KPO8 ©)
pyxaemocs 8i0 cepys 00 0p2aHis i mkaHuH. CTiHKM
apmepiti MaloTb TPy 0GONOHKMN i Pi3HATbCS TOB-
LLMHOLO | €NaCTUYHICTIO, OCKINIbKM IM IOBOAUTLCS
BUTPUMYBATU BEIMKANA TUCK i LIBUAKICTb KPOBI.
308HiwHA 060/10HKA CTIHOK apTepil NobyaoBaHa
3 CMONYYHOI TKaHVHWU. CepedHs 060/10HKA CKNna-
[AETbCA 3 rnagkux M'A3iB i enacTuuHmx gono- M- 71. KpoBOHOCHI cyamku: 1 - apte-
KOH. 3aBAAKM M'A3aM apTepii 3MiHIOTb fiameTp pii; 2 — aprepionu; 3 - KaninApw;

7 PEerysnioloTb TeUilo KPoBi, a enacTuyHi BOMIOKHA 4 = BeHyn; 5 - BeHm
HaZaTb iM NPYXHOCTI. BHympiwHa 060/10HKa YyTBOPEHa 0CO6/IMBOIO CMONTYUYHO TKa-
HWHOIO (eHAOTENIEM), KNITUHM AKOT MaOTb rMafKi MOBEPXHi, WO CNPUAE PyXy KPoBi. Ap-
Tepil po3ranyylTbCA Ha apTepiony, Wo nepexodaTb y Kaninapu.

Kaninapu - Haliopi6Hiwi KpoBOHOCHI CyOUHU, fiKi NOEOHYIOMb MiX coboro apmepii

i 8eHU ma 3a6e3nedyomeb 06MIH PeYOBUH MiX KpPO8'to | MKAHUHHOK PidUHOI. TX CTIHKK
YTBOPEHi OQHUM LLIAPOM KIiTUH, TOMY WO TUCK KPOBI HE3HAYHWI, a WBUAKICTb KPOBI -
HaliMeHLWa cepef yCix CyauH. Pi3Hi opraHy matoTb pi3HWU piBeHb PO3BUTKY KaninApHOT
citku. Hanpuknag, y wkipi Ha 1 mm? € 40 Kaninapis, a B M's3ax — 6nm3bko 1000. Kpos i3
KaninApis HaAXoAWTb Y BEHYNW, i fani 'y BeHW.

BeHu — KpOBOHOCHI CyOUHU, NO AKUX KPOB PyXAEMbCA 8i0 Op2aHie i mKkaHuH 00 cepys.
CTiHKM BeH MaloTb TaKy camy OyfioBY, AiK i apTepii, ane 3 TOHWKMK o6o51oHKamu. Lle 3y-
MOBJIEHO HU3bKUM TUCKOM i ieLo GinbLUOto LWBUAKICTIO KPOBI, MOPIBHAHO 3 apTepisiMu.
e opHieto ocobnumBicTio Oy[OBY BEH € HAABHICTb KMLLIEHbKOBUX KiarnaHiB, siki nepe-
LIKOO>KalTb 3BOPOTHOMY PyXY KPOBI.

Omxe, 6y0osa cyOUH N0B’A3aHA i3 IXHIMU yHKUIAMU | 3anexums, 30e6inbuwo2o,
8i0 WBUOKOCMi Ma Mucky Kpoei.

flke 3HaUEHHA Manoro Ta BeJINKOro Kin KpoBooo6iry?

KpOBOHOCHI CyauHM yTBOPIOIOTL Masie i BENMKe Kojla KpoBooobiry (in. 72).

Mane (nezeHege) K010 Kp08006i2y MOUVHAETHCS 3 MPABOTO LWTYHOUKA JIe2eHe8UM
CMoB6YpPOM, L0 PO3rany>KyeTbCA Ha ABi Jle2eHesi apmepii, Lo HECYTb BEHO3HY KPOB 10
nereHb. JlereHeBi apTepii BXOAATb Y NereHi 1 po3rany»KylTbCA Ha J1e2eHesi Kaninsapu,
y AKX BEHO3HA KPOB MepeTBOPIOETbCA Ha apTepianbHy. Big KaninApis nounHaoTbcA
LpPiOHi BEHN, WO YTBOPIOIOTb YOTUPW JiezeHesi 8eHuU. Lli nereHeBi BeHU HecyTb apTepi-
anbHYy KPOB i BMafaloTb y NiiBe nepeacepda. Takum YMHOM, y Manomy Kosi KpoBOObiry
JleceHesi apmepii Hecymb 8eHO3HY KpOB8, d jiezeHesi seHU — apmepiasibHy. Obir KpoBi o
Masnomy, abo nereHeBOMY, KOJi KPOBOOOGIry 3ailcCHIOETbCA 3a 4-5 . LLnAx kposi 8id npa-
8020 WIJTYHOUKA Yepe3 JiezeHi 00 J1is020 nepedcepOs Ha3UBAEMbCA MalM KOJIOM Kpo-
BOOGiry.

Benuke Ko0s10 Kpo8o0o6i2y NouMHaAETLCA 3 NIBOTO LWYHOUKA, 3BiAKN apTepiasibHa
KPOB NOTpanfA€ B aopTy 1 Yepes cucTeMy apTepin i KaninAapis HAAXO[UTb Y Pi3Hi JinAH-
Ku Tina. KaninApy noctynoBo 3nm1BaloTbCA Y BeHU. HalbinbLui 3 HUX — 8epXHA 1 HUXHA
NopoXxHUCMI 8eHU — BNafaloTb y Npase nepeacepad. Pyxalouncb BENMMKNM KONTOM, KPOB
PO3HOCUTb KNCEHDb | MOXIMBHI PEUOBMHM [0 KIITUH, 3abMPaE Bif HYX BYTIEKUCIWN ra3 i

NPOAYyKTN 0OMiHY, BiAOyBa€ETbCA NEPETBOPEHHSA ap-
TepianbHOT KpoBi y BeHO3HY. O6ir KpoBi Mo BennKo-
My Koni KpoBooObiry 3ifcHioeTbeA 3a 20-23 ¢. Lnax
Kposi 8i0 118020 WTyHOYKA Yepe3 MKAHUHU U op2aHu
mina 0o npasozo nepedcepOs HA3UBAEMbCSA BeNui-
KVM KOJIOM KpOBOOGiry.

Omxxe, no Mmasnomy Kosy Kpos 8i0 cepys Haoxooume
00 slezeHsb, Oe 86UPAE KuceHb i 8i00ae syanekuciuli
2a3. o sesukomMy Kosy Kpo8oobiey Kpog po3HOCUMb
KUCeHb i NOXUBHI pe4os8uHU 00 KAIMUH ycb020 mina
i 3abupace 8i0 Hux 8yanekucaul 2a3 i NPooykmu
O6MiHY.

AK pyxa€eTbca KpoB no cyanHax?

Pyx KpoBi mo cygunHax y nioguHu 3yMOBNEHWIA
PUTMIYHOI POHOTOI0 YOTUPUKAMEPHOTO cepLd, AKe
3abe3neuye pi3HMLIO TUCKIB Ha MoYaTKy M B KiHLi
Kin KpoBooOiry. [JonoMi>kHi YMHHUKU KpoBOOOIry
€: CKOpOYeHHA CKeslemHuUX M’A3ie, HaA8HICMb Kaana-
Hig y 8eHAX 3a meui€elo KPOBi, e1acMUYHi cuiu CyouH,
AKI 3anacarome eHepeito ni0 4ac CKOpouyeHvb cepus.

In. 72 Cxema KpoBoobiry nogu-
HK: 1 — Marie Koo KpoBoooiry;
Ak 6yno 3'AcOBaHO B pe3ynbTaTi 4OCHigKeHb, oc- 2 — JliBe nepeacepas; 3 — nisuit
HOBHUMM YMHHUKAMW, Bifl AKUX 3aN1eXUTb PyX KpoBi  WIYHOUOK; 4 — BE/NKE KOO Kpo-

BOOOIry; 5 — NpaBuii LWAYHOUOK;

y cyauHax, € kpos'aHut muck (P) Ta weudkicme pyxy
6 — npaBe nepeacepan

kpoei (V).
Kpog’aHuti muck — TUCK y cyfnHax, AKUA 3yMOBIEHUA PUTMiIYHO PO6OTO CcepLA.
3anexxHo Bi TMNy CyAWH, PO3PIi3HAIOTb apTepiasibHUIN, KanifAPHWIA Ta BEHO3HUIN TUCK.
Hannerwe BUMipATL apTepianbHUN TUCK.
Lllgudkicme pyxy Kposi BU3HaYa€TbCA AK BiiCTaHb, WO i NPOXOAUTb KPOB 3a O4MHU-
Lo yacy (y caHTMMeTpax 3a cekyHfly). Pyx KpoBi B pi3HMX cyauHax BinbyBaeTbca 3 pis-
HOIO WBKAKICTIO. BOHa 3anexunTb Bif Pi3HWLI TUCKY Y AaHi YaCTUHI CYAWHHOT CUCTEMU i
Bifl 3aranbHoOro fiameTpa cyauH. Yim 6inblunii nonepeyHnii giameTp, TUM MOBiNbHiLWe
PyXa€eTbCA KPOB.
Ta6nuua 29. OCOBJIMBOCTI PYXY KPOBI MO PIBHUX TUMAX KPOBOHOCHUX
cyauH

0co6nnBOCTi pyxy KpoBi |

| CyanHn |

Pyx kpoBi no | Tuck KpoBi HanbinbLniA (=120 MM PT.CT.) | HalMbINbLUA WBMAKICTD 1T PyXy
apTepiax (=0,5 m/c).

TNCK KpOBi MEHLWNI 3a cepefHil piBeHb (=20 MM PT.CT.), HANMeHLLA WBUAKICTb
pyxy KpoBi (=0,5 MM/c), OCKiNbK/ Cyma nonepeyHnx po3pisis ycCix Kaninapis
6inbL AK y 500 pa3iB nepeByLLyE AiaMeTp aopTn

TWCK KPOBIi HaMeHLW NI (=2-8 MM PT.CT.), afne WBUAKICTb il pyXy No BeHax

Pyx kpoBi no | 36inbluyetbca (qocsarae 0,2 M/C), OCKiNbKM: a) 3aranbHU AiaMeTp 3MEHLYETbCA;
BeHax 6) BNVBaOTb CKOPOUYEHHA CKeNTIeTHMX M'AA3IB | NPUCMOKTYBasbHa Aif rpyaHol
KNiTKK; B) € NiBMiCALEBI KnanaHu.

Pyx kpoBi no
Kaninapax

Omixe, NOKA3HUKU pyXy KPO8i 8 pi3HUX CYOUHAXx € pisHUMU.
Lle nos’azaHo 3 ¢yHKyiamu apmepit, kaninapie U 8eH, wo U 8uHa4yae ocobausocmi
DYXY KpOBi 8 pI3HUX 4YaCMUHAX KPOBOHOCHOI cucmemu.




[IANbHICTb

Jla6opaTopHe gocnigKeHHsA
BUMIPIOBAHHA YACTOTU CEPLIEBUX CKOPOYEHbDb
MeTta: popmyBaTh NPAKTUYHI YMIHHA BM3HAYaTV YaCTOTY CEPLIEBMX CKOPOUEHb.
O6nagHaHHA: CEKYHIOMIp.
TeopeTnyHa yacTuHa

ApmepianeHuli nynbc — pummiyHi KOIUBAHHA CMIHKU apmepil, 3ymossieHi po6o-
moto cepysa. Nynbc nerko BigvyBa€eTbCA Nif NanbLAMN Ha BEIMKUX MOBEPXHEBO pO3Ta-
LIOBaHWX apTepiax (CKpoHeBa, NpomeHeBa). OfHe KonMBaHHA BiANOBigaE oAHOMY yaa-
py cepud, TOMY 3a Ny/ibCOM MOXHa BU3HAYMUTU YaCTOTY CepLieBMX CKOPOYEHb 3a OAHY
XBUNHY. ApTepianbHuiA NynbC fa€ iHpopmaLilo MPo YacToTy CepLeBUX CKOPOUEHD,
CTaH cyaviH i poboTy cepud. YacToTa nynbCy € iHAMBIAYanbHOM | CTAHOBUTB Y NigNiTKiB
72-85 yp./xB, a B gopocnux — 60-75 yA./xB. 3 BIKOM enacTUUHICTb apTepianibHUX CTi-
HOK 3MEHLUYETbCA, TOMY LIBUAKICTb PO3MOBCIOAMEHHSA NYNbCOBOI XBUNI 36iNbluyeTbCA
i NyNbC CTa€ YyacTiwmm.

Xin po6otm:

1. 3Hangitb nynbc y cebe Ha NiBOMY 3amn'ACTKY, e NPOXOAUTb NMPOMEHEBA apTepis.

Mynbc MoXHa ¢ikcyBaTh i Ha AiNsHKAX, Ae NPOXOAATb CKPOHeBa abo COHHa apTepi.
2. 3HangitTb Nynbc, YBIMKHITb CEKYHAOMIp i MOUYMHanTe paxysaTu ynpoposx 30 ce-

KyHA. OfepxaHe 4ncno NOMHOXTe Ha 2. Tak B/ BU3HaumMTe KiflbKiCTb BNacHUX cep-

LileBMX CKopoYeHb 3a 1 xB. [opiBHANTe CBill NYNbC 3 MYNbCOM iHLIUX AiTeN.

PO3B’A3YBAHHA BINPAB KpoBoHoOCHI cyauHmn
Ha intocTpauii 306pakeHo pi3Hi TNy CyaunH MIOAUHN.
AKi 03HaKM € CMiNbHMMU ANIA HAX YCiX?
1 yTBOPIOIOTb 3aMKHEHY CUCTeMy A1 TPAHCMOPTYy pe-
YOBUH
2 BHYTPILWHIN Wap YTBOPEHUN KNITMHaMW eHAoTenito
3 CTiHKM MatoTb TPy OOONIOHKIM: BHYTPILLHIO, CepeaHIo
Ta 30BHILLHIO
6ynoBa CTIHKN CyAMHW 3anexXnTb Bif WBMAKOCTI PyXy KPOBi Ta KPOB'AHOIO TUCKY
3abe3neuyloTb Pyx KPOBi 10 cepuA
6  yCi CyauHM MICTATb KMLLIEHbKOBI KNanaHu
A1,2,4 b1,35 B25,6 r4,5,6

BIOJ1OTIA + ®I3KVJIbTYPA ®isnuHe HaBaHTaXKeHHA 1l KPOBOOGIr
MpoaHanisynte NopiBHANbHI faHi TabnuLi Ta 3aNpPONOHyMTe BNACHI CyKeHHA Npo
BMIVB Gi3NYHOro HaBaHTaXXeHHA Ha CUCTeMy KPOBOODIry B OpraHiami nioguHu.

Ta6nuua 30. KPOBOOBIT B OKPEMUX OPTAHAX NIOANHU 3A PIBHUX CTAHIB

v b

KpoBoo6ir, mn/xB
Opranu Croxiit Jlerke HaBaHTa- | CepepHe HaBaH- MakcumanbHe
JKeHHA Ta)KeHHA HaBaHTaXXeHHA
CkeneTHi m'sa3n 1200 4500 12500 22000
Cepue 250 350 750 1000
[onoBHMUN MO30K 750 750 750 750
MeviHka 1400 1100 600 300
Hupkmn 1100 900 600 250
LUkipa 500 1500 1900 600

A8 PE3YJIbTAT

e==2l 1-6 6anis * 1. LLlo Take KPOBOHOCHI CyanHK? 2. Ha3BiTb OCHOBHI TMNK KPOBO-

HOCHMX cyauH noguHu. 3. LLlo Take mane kono kposoobiry? 4. LLlo Take Benu-

Ke KoJlo KpoBoo6iry? 5. Yum 3abe3neuyeTtbca pyx KpoBi no cyauHax? 6. ki nokasHuKm

XapaKTepu3yTb Pyx KPOBi Y pi3HUX cyanHax? 7-9 6anis ¢ 7. ki ocobnusocTi 6ynosu

KPOBOHOCHMX CyAunH? 8. flke 3HaUEHHs MaloTb MaJie Ta BEeNMKe Komna KpoBoobiry? 9. Ak

pyxaeTbca KpoB Mo cyanHax? 10-12 6anis ¢ 10. O6rpyHTyTe 0cobnmBocTi Oynosu
KPOBOHOCHMX CyAUH NIOANHI Y B3aEMO3B'A3KY 3 iXHIMU GyHKLiAMN.

3acmiti kposi 00 xeopobu npuzgodums, 3acmiti 8 dymkax — 00 6e32/1y304.
Kutancbke npucnis’a

§ 35. CEPLLEBO-CYQUHHI XBOPOBU TA IX MPO®IIAKTUKA.

KPOBOTEMI
OCHOBHi NMOHATTA N KnouyoBi Tepminn: CEPLIEBO-CYAMHHI XBOPOBMN.
KpoBorTeui.
MpuraganTte! Lo Take cepue, apTepii i BeHNU?

—/ B Uikaso 3Hatn

-~ EM6nemMoto eKCTpeHoi ciny»koum WBMAKOI MeLMYHOT AOMO-
MOTW € «3ipkad Xumms». Lle crHAa WwecTunpomeHeBa 3ipka 3 6inoto
OOKaHTOBKOI0, a B LIEHTPi — 6innin nocox Ackrenis, faBHbOrpeLb-
Koro 6ora nikyBaHHs. Lleln nocox cmBoni3ye 3B'A30K i3 3emneto i
MaHApyBaHHA nikapA. YoMy npm cepLeBo-CyAUHHNX 3aXBOPIOBaH-
HAX Jy»Ke BaXKJIMBOIO € WBMKA MeiyHa fonomora?

3MICT

Aki npnunHM i npodinakTnka cepLeBo-CyaqMHHNX 3aXBOPIOBaHb?

MpunnHeHHA KPoBOOGIry, HaBiTb Ha KOPOTKMIA Yac, € CMepTesibHO Hebe3neuHrm
Ans opraHiamy. KniTrHm opraHiamy, oco6nnBo HEPBOBI, HE MOXYTb GpYHKLiOHYBaTU Ha-
BiTb KiflbKa XBWIMH 6€3 KMUCHIO i MOMXUBHUX PEUYOBUH, O NMepeHOCATbCA KpoB'to. Ocb
YoMy BaXK/MBO LIBMAKO i CBOEYACHO HaAaTV NepLly MeAnYHy JOMOMOrY npu XBopobax
cepus Ta CyauH.

CepueBO-CyAVHHI 3aXBOPIOBAHHA € HAMMOLWMPEHILLUMN cepef Pi3HUX XBOPOO Y
BCiX KpaiHax cBiTy. fIKLLO paHille i XBopobu bynv npuTamaHHi nepeBaxxHo Nlogam niT-
HbOTO BiKy, TO Tenep NOpyLleHHA cepLeBO-CYAUHHOI CUCTEMM CMOCTEPIraloTb yxKe 1y
Ziten. B YkpaiHi KinbKicTb ntogen, AKki CTpaxaaloTb Ha Li XBopobu, gocArna Maixe 27
MJTH, WO cKknagae 58,4 % HaceneHHsA.

3rigHo 3 MixkHapoaHoto Knacudikadieto xBopob gecatoro nepernagy (MKX-10) no-
pYyLIeHHsA fiafbHOCTI cepLeBO-CYAMHHOT CCTeMU 06'€flHaHI B OKpemuid Knac XBopobu
CMCTEMM KPOBOODITY, y AIKOMY BULINEHI FPYNK, Cepes AKMX: pesMamuyHi xeopobu cepus,
2inepmoHiyHa xgopoba, iwemiyHa xeopoba cepys (CTeHOKapAisi, rocTpuii iHGapKT mio-
Kapay), xeopobu apmepili (aTepocKnepos, apTepiasibHa rinoTeH3sis), xeopobu seH (TPOM-
60¢pne6iT, BApUKO3HE PO3LUNPEHHS BEH, FEMOPON) Ta iH.

YMHHMKaMW, WO HEraTMBHO BMMBAOTb Ha POOOTY cepLeBO-CyANHHOT CUCTEMY €:
2iN0OUHAMIsi  (BHWPKEHHSI PYXOBOT AKTUBHOCTI), WKIO/IUBI 38UYKU (KYPIHHSA, Y>KUBAH-
HA aIKOrOfIbHMX HaroiB, HAPKOTUKIB), eMouiliHi cmpecu (CTaH Hanpyru, Wo BUHUKAE
nig Qi€ CUNbHUX NMOAPA3HUKIB), OXKUPIHHA (CyYacHa NofMHa BXMBA€E ki HabaraTto




Ginblue, HiXX TOro MOTPebyloTb eHepreTUyHi BTPaTK, WO NPU3BOAUTb [0 YTBOPEHHSA
KUPOBOI TKaHWHW), 3a6pyOHeHHS 008KiI/IA (NecTuuuam, npenapatin nobyToBoi XiMii,
niKapcbKi NpenapaTy Towo), po31adu pezynayii pyHKyi.

[na npodinakTnkmn 3axBopioBaHb CepLIeBO-CYAVHHOI CUCTeMU CIifi BUKOHYBaTh
perynapHi ¢isnyHi Bnpasu, LOTPMMYBaTUCb paLliOHaIbHOrO XapuyBaHHA, YHUKATU Haj-
MipHMX NCUXONOTYHUX HaBaHTaXeHb i CTpPeciB, CBOEYACHO NiKyBaTV XBOPOOY (Hanpu-
Knag, aHriHy, rpun), 6inbLie nepebyBaTy Ha CBiXKOMY MOBITPI, BiAMOBUTUCD Bif KYPiHHA
Ta BXWBAaHHA anKOrosibHUX HaMnoiB.

Omxe, CEPLIEBO-CYOUHHI XBOPOBW - ye 3axe8opro8aHHA cepya i KpPOBOHOCHUX
CYyOUH, y p038UMKY SIKUX 8UPIWAJIbHY pOJib 8idieparome HenpasusibHUU cnocié xumms
ma He3ao008isIbHUlU CMAH 00BKI/IA.

AIK BUHMKaIOTb cepLEeBO-CYyAVHHI 3aXBOPIOBaHHA?

BusHavanbHMMM YNHHUKaMK PU3MKY 3aXBOPIOBaHb CepLIEBO-CYANHHOI CUCTEMU €
apTepianbHa rinepTeHsia (3acTapinuim TePMiH rinepToHiA) Ta aTepoCKNepos.

ApmepianbHa 2inepmeH3ia — NOPYLLEHHS, O XapaKTePU3YETbCA CTINKUM MigBu-
LLeHHAM apTepianbHOro TUCKY B CyfMHaX BENMKOro Kona Kposoobiry. MpuyrHoio cTa-
HY € CTillKe NiaBULLEHHA TUCKY B apTepiax (Bre 140/90 MM pT. CT.), LLO BUHUKAE Yepe3
BTPaTy enacTUUYHOCTI CTIHOK CYAUH. TaKi 3MiHVM MOXKYTb BUHUKATW Y CyAMHAX roIOBHOrO
MO3KY, CepLisi, HAPOK i YaCTO € NPUYNHOLO iHCYNbTY, iHbapKTy Miokapay, cepLeBoi Ta Hu-
PKOBOI HeQOCTATHOCTI. Y 310POBUX NitoAeln HOpManbHUI apTepianbHUn TCK: 120£10 mm
PT. CT. (CCTONIYHUIM TUCK) Ha 70£10 MM pT. CT. (giacToniYHMI TUCK). ApTepianbHUI TUCK
3anexuTb Bifi 6araTbox YMHHUKIB: BiKY, CTaTi, Yacy J06U, NONOMXEHHA B NPOCTOPI, NCUXO-
NOTriYHOrO CTaHy JIOAUHN (NPU CTPeCi TUCK NiABULLYETLCA), Ail CTUMYNIOYNX PEYOBUH
(kaBa, Yay NiABULLYIOTb TUCK) Ta iH.

Amepocknepo3 — NOpPYLUEHHA, WO XapaKTepu3yeTbcA
BTPATOI0 €1aCTUYHOCTI CTIHOK apTepil, 3BYKEHHAM IXHbOTrO
MPOCBITY i YaCTMM YTBOPEHHAM TPOMOIB. 3MiHa CTiIHOK apTe-
pili cnpuyrHeHa BigKnagaHHAM XOnecTepuHOBUX ONALIOK 3
HaCTYMHNM iX CK/1epo30oM (PO3POCTAaHHAM CMONYYHOI TKaHW-
HW) | KanbyuHo3oMm (BigKknagaHHAM conen KanbLito, yepes Lwo
CYAVHW CTalOTb KPUXKMMU 1 TBepAUMN). MPUYMHN PO3BUTKY
aTepoCKneposy: BMANB HIKOTWHY, BiACYTHICTb TPEHYBaJIbHO-
ro ¢i3KynbTypHOro BNAMBY, HAAMIPHI eMOLiiHI NepeXnBaH-
HA, CNOXKMBAHHA XMUPHOT i, LyKpoBuiA fiabeT ToLyo.

BvHVKHEHHA rinepTeHsii Ta aTepocKnepo3y moxe OyTh CnpuyMHeHe posnagamu
HepBOBOI 1 rymopasnbHOI perynauii cyanH. HepBoBy perynauiio cyanH 34iCHIOE Bere-
TaTVIBHa HePBOBa CMCTEMA: CUMNAMUYHI 8NIUBU MOXYTb MaTV CyANHO3BYKYBaSIbHNI
Ta CyAnHHOpPO3LWMploBanbHU edeKT. LieHTp perynauii gianbHOCTIi cyanH B fOBractomy
MO3KY. [yMOpasbHa pe2ynayia CyANHHOIO TOHYCY 34iINCHIOETbCA PI3HUMN FYMOpPanbHU-
MW YNHHWKAMW: aOpeHasiH, 8a30NpecuH — 3BYXKYTb CYAVHW, ayemusixosiH, 2icmamiH —
PO3LWNPIOTb CYANHMN.

In. 73. ApTepin, ypaxeHa
aTepocKnepo3om

Omaxe, apmepianbHa 2inepmeH3is ma amepocKepo3 — ye 8U3HA4as1bHi YUHHUKU
PU3UKY cepyeso-cyOUHHUX 3aX80PIO8AHb

AKi npaBuna HajaHHA NepLIOi 4ONOMOIY NPV KpoBoTeyax?

KpoBoTeui — ye BumikaHHa Kposi, ke BUHUKAE NPU YUWKOOXeHHi CyOUH 8HACIO0K
mpasmu, pyUHy8aHHs iXHiX CMiHOK npu x8opobax mowjo. OCHOBHI TUNU KPOBOTEY: Kari-
NAPHI, BEHO3HI, apTepianbHi Ta BHYTPIWHi (in. 74).

KaninapHa kpoeomeua — ue KpoBoTevya BHaC/i-
[OK MOLUKOMKEHHA APIOHUX CyAVH LWKipW, NigLWKipHOT
KNITKOBUHM | M'A3IB. Y LibOMY BUNaJKYy KPOBOTOUNTb yCA
noBepxHA paHu. Konip KpoBi Nig Yac KaninApHoi KpoBO-
Teyi TeMHO-YePBOHWIA, BOHA BUTIKAE NOBINbHO, il Nerko
3ynNHUTK. [epLuoto LONOMOro Npu TakMxX KpoBOTeYax
€ 3He3apakeHHA MicLiA NOPaHEHHA rigporeH NepoKcu-
JIOM abo OAHOI0 HACTOAHKOIO Ta HAKMafAaHHA YMCTOl
NOB'A3KMN.

BeHo3HA Kposomeya — Lie KPOBOTEYa, LL|O BUHUKAE
nicnA YWKOAXKEeHHA NoBepxHeBuX BeH. [1ig yac BeHO3-
HOI KpPOBOTEUI KPOB TEMHILLa, BUTIKaE 6e3nepepBHO 1
piBHOMipHO. HagaHHA nepLioi 4ONOMOrv Npu BEHO3-
HUX KpOBOTEYax NonArae B TOMy, W06 paHy 3He3apasu-
TW, HAKNaCTN TUCHYYY MOB'A3KY HUXYe 8i0 Micua nopa-
HEeHHA N HanpaBUTV NOTEPMINOro A0 NiKapHi.

ApmepianeHa Kpoeome4a - Le KpoOBOTeua, L0
BUHUKAE NPU MOLIKOAXKEHHI apTepin. O3Hakamu apTe-

In. 74. Bnan kpoBoteu:
pianbHOI KPOBOTEUI € ACKPABO-YEePBOHMII KOMip KpoBi, | — apTepiasbHa; 2 — BEHO3Ha;

il BUTIKAHHA NybCylounM cTpymeHem. Tomy AyKe Bax- 3 - KaninaApHa

NNBUM € LUBMAKE NPUTUCKAHHA apTepil NanbuAMK i HaknagaHHA gxryTa. [putnckatotb
apTepito BULLE MiCLA NOPaHEHHA [0 NPUNNHEHHA NYNbCy i 3yNUHKU KpoBOTeui. [pKryT
ONA 3yNVHKN KPOBi HaKnagaoTb suwe 8id paHu, skomora 6nvxye go Hei. Micue, ge
HaKNafja€eTbCA XKryT, 3aXMLLUAoTb OAArOM, PYLIHUKOM, BaTHO-MapsieBOK MOB'A3KOI0.
HaknaBlwm Ha KiHUiBKY [XKryT, paHy 3akpuBaloTb CTEPUSIbHOIO MOB'A3KOI0, Ha AKil 3a
[JONOMOroio 3aMMCKM MNO3HaYaloTb Yac HaKNafaHHA mKryTa. YAiTKy AKryT HaknagawTb
Ha KiHUiBKY He 6inbLue, Hi>k Ha 1,5-2,0 rofl, B3UMKy — Ha 1 rop.

BHympiwHi Kpogomedi — Lie KpOBOTEUi B UepeBHil, TPYAHIN UM YepenHili MopoX-
HUHaX. BuABRAOTb BHYTPILWHI KPOBOTEUi 3a 30BHIWHIM BUMALOM NIOAVHU: panToBe
30nigHEeHHA, XONOAHI KiHLIBKM, NoYacTilaHHA i nocnabneHHA Nynbcy, 3anamMopoYeHHs,
LUYM Y BYXax, XONOAHWI NiT. Y pa3i HaNMeHLWKX Nigo3p LMx KPOBOTeY Cif HeranHo Bu-
KNMKaTW «WBUAKY AOMOMOrY», A0 il NpubyTTA noTepninomy 3abe3neuyoTb LinKOBUTHN
CNOKii1, a 4O NMOBIPHOMO MiCLIA KPOBOTEUi NPUKNaAaTb XONOAHUI KOMMpPeC.

Om»xe, WBUOKA 3HAYHA 8MPAMaA Kposi € Oyxe Hebe3neyHo, MoMy KOXeH NOBUHEH
ymimu Hadasamu nepuly 0onomMoz2y npu Kposomeyax

AIANIbHICTb
AocnigHNLbKNIA NPaKTUKyMm
CAMOCNOCTEPEXKEHHA 3A YACTOTOIO CEPLIEBUX CKOPOYEHb
MeTa: popmyBaTh fOCNIAHNLBKI YMIHHA BU3HaYaTU BNIMBY HaBaHTa)KeHHA Ha CTaH
cepLeBO-CyAMHHOI CMCTEMM.
O6nagHaHHA: CeKYHAOMIp, iNtoCcTpaLii KPOBOHOCHOI CUCTEMM JIIOAMHMN.
Xig po6otn

1. 3Hangitb nynbc y cebe Ha 3an’'AcTKy. [loTpeHynTeCh WBUAKO 3HAXOANTHU MYIbC.

2. 3HanaiTb Nynbc, YBIMKHITb CEKYHAOMIpP i MoOYMHanTe paxyBaTu ynpogosx 30 ce-
KyHA. OpeprkaHe YnMCno NOMHOXKTe Ha 2. Tak BU BU3HaUUTe KifIbKiCTb cepLieBMX CKO-
poueHb 3a 1 xB. [laHi 3anuwwitb y Tabnuuto.

3. TMpucagbte 10 pasis i Bigpa3y B13HauTe Nysnbc, AaHi 3anuLWiTb y Tabnuujo.




4. Mippaxynte nynbC nicna 1- Ta 5-XBUAMHHOIO BIAMOYMHKY, AaHi 3anuiTb Yy
Tabnuuyo.
Ta6nuya 31. YACTOTA NYJIbCY 3A PIBHUX CTAHIB OPTAHI3MY

| CraH opraHismy |

YacroTta nynbcy |

B cTaHri cnokoto

Micna 10 npucigaHb

Yepes 1 XBUANHY NiCNA HaBaHTaXKeHHA
Yepes 5 XBUIVH NiCN1A HaBaHTaXKeHHA

6. [igcymok poboTu.

MPOEKT BHecoK yKpaiHCbKNX BYUEHUX Y BUBYEHHA cepLieBO-CYANHHOI cMcTemMu
YKpaiHCbKi HayKOBLi 3p0bunn Yumano BigKPUTTIB Ta BUHAXOAIB, WO YBIALWAN O
ckap6HuUi ceiToBoi MeagnumHun. CKoprcTanTeca Tabnuueto Ta NigroTyiTe NPoeKkT nNpo
BHECOK YKpaiHLiB Yy BMBYEHHA CUCTEMW KPOBOOLIry Ta cepLeBO-CyAVHHUX 3aXBOPIO-
BaHb.
Ta6nuusa 32. BHECOK YKPATHCbKUX BYEHUX M JIIKAPIB Y BUBYEHHA
CEPLIEBO-CYAWNHHOI CUCTEMM

DocnipxeHHA

MpisBuwe
Amocos M. M.
(1913-2002)
Bucokosnu B. K.
(1854-1912)
Crpaxkecko M. [1.
(1876-1952)

Nikap-kapgioxipypr, BYUeHWI B rany3i MeauumHu i 6iokibepHeTMKY,
yneplue B CBiTi p03po6yrB NpoTUTPOMOIUHI NpoTe3n

BuBuaB fonto MiKpoopraHi3mis, BBeAEHNX B KDOBOHOCHE Pyc/io Ta
po3po6yB BYEHHA NPO PETUKYNOeHAOTENIa/IbHY CUCTEMY
BrpaTHMiA TepaneBT, BnepLue B CBiTi ON1caB Pi3Hi KNiHiYHI popmu
Heayrv, Wo YMOXKIBUIO po3ni3HaBaHHA iHGapKTy MioKapaa
BupaTHuin disionor-repoHTonor, [OCNiAKyBaB BiKOBi 3MiHM cepLe-
BO-CYANHHOI CUCTEMM, 3aMPONOHYBaB NMOHATTA LeHTPY perynauii
KpoBoObiry

XpoHwwescbkuii H. A. [ Tictonor, BMBYaB NPUYMHM iHPaPKTY Ta MOPYLUEHHA KPOBOMOCTayaH-
(1836-1906) HA HUPOK, JOCNIAXKYBaB iIHHepBaLito CyanH

Oponbkic B. B.
(1924-1999)

A=A PE3YJIbTAT

2= 1-6 6anie * 1. LLlo Take cepueBo-cyanHHi xBopobun? 2. Ha ski rpynu nogina-
I0Tb CepLIEBO-CYAVHHI XBOPOOW. 3. Ha3BiTb B1U3HaYaNbHi YNHHWKWN Y PO3BUTKY
cepueBo-CyaMHHMX XBOPOoO. 4. LLlo Take rinepTeHsia? 5. LLlo Take KpoBoTeui? 6. Ha3BiTb
OCHOBHI TN KpoBoTey. 7-9 Ganis ¢ 7. ki NpnumnHM i OCHOBHI 3axoan NPOdINaKTUKK
cepLeBo-CyAVHHNX 3aXBOptoBaHb? 8. fIK BUHMKalOTb CepLieBO-CyIVHHI 3aXBOPIOBaHHA?
9. ki € NpaBufa HagaHHA NepLIoi Jonomory Npu kposoTteyax? 10-12 6anis ¢ 10. Onu-
LWiTb BHECOK YKPAIHCbKMX BYEHUX 1 NiKapiB y BUBYEHHA cepLeBO-CYANHHOI CUCTEMMU.

Tema 7 ) 0 i N

BULUIEHHS. TEPMOPETY/IALIIS

Finis coronat opus (DiHiw y8iH4y€e cnpasy).
JlamuHcekut supas

§ 36. BUAINEHHA - BAXXNUBUIA ETAN OBMIHY PEYOBUH.
BYAOBA TA ®YHKLIT CEHOBUAIIbHOI CUCTEMMU

OCHOBHi NOHATTA N KnouoBi Tepminn: BUAUIEHHA. CEMOBUAUIbHA CU-
CTEMA. Hupku. HepoH.

MNpurapanTe! Lo Take 06MiH peyoBUH Ta eHeprii? LLlo Take romeocTas?

MomipkyiiTe!

Yumano npucnis’iB yKasyoTb Ha HEOOXiAHICTb rapHoro 3a-
BepLUeHHs npaui. Hanpuknag: «Jobpe pobu, 006pozo U KiHYs 00Xu-
dati», «[Jobputi no4amok — zapHe 0ifo, ma 006puli piHiWw — we Kkpawe».
Yomy, 3 mornAgy NO3MTUBHOI NCMXOJIOFi, TAKUM BaXNBUM € TapHE  [pelbKa Nitepa
3aBepLUEHHA AKOICb crpasun?

3MICT

flke GionoriuHe 3HaYeHHA NpoueciB BUgineHHA?

BUAUIEHHA (EKCKPELIA) - npoyec sudaneHHs 3 opaaHiamy HenompibHUX npooyk-
mig 06MiHy pe4o8UH ma HaoUWKy 8oou U cosnedl. YHacnigok obMiHy peuyoBUMH Ta eHepril
B OpraHi3ami 3'ABNAIOTbCA 3alBi ANA HbOTO CNONYKW, AKNMU €: 1) KiHLEBI MpOoAyKTM po3-
LenneHHA NoXnBHMX pevyoBuH (CO,, H,O, >KoBYHI NirMeHT, CeYOBMHA, CEYOBa KNCOTa,
aMOHiaK); 2) HagIMLWKOBI CNONYKK (coni, BoAa); 3) Uy>KOpifHi cnonyku (coni BaXKmnx meta-
nis, 6apBHUKN); 4) OTPYINHI CNONYKM (@aMOHiaK, iH10N, aLEeTOH, rigporeHy NepoKcua Ta iH.).

Y BuAineHHA Hel'IO'TpI6H'I/IX CNONyK Y NOANHN OcHOBHI npouecn BugneRnA
6epyTb yyacTb: s1ezeHi (Buginatbca CO, H,O y
BUIMAZI Napu, aLieToH), wkipa (y cknagi noty su- | - Po3unHeHHA NPoAYKTIB 06MiHy 1
panstotbcs H,0, coni, ceuoBuMHa, ceuoBa KncnoTa, | SAAANIEHHA 3 CEHEI0, CINHOIO, MOTOM
aMOHiaK, MOJIOYHA KMCNOoTa), MpdsHa cucmema
(HenepeTpaBneHi pewTKn, CoNi BaXKKNX MeTani.,
XONEeCTepon, >KOBYHi NirMeHTK), ceyosudisibHa cu-
cmema (ceyoBMHa, HAANMLLIOK CONeln, Ce4oBa KNC-
nota, H,O Ta in.).

BupineHHa BigOyBaeTbcA BHaCNifOK pisHMX di3MyHMX Ta XiMiuHUX npouecis. Tak,
OTPYMHUI amMoHiaK (KiHLeBU NpoayKT 06MiHY 6ifKiB) B KNiTMHaX NeYiHKN XiMIYHUM Yn-
HOM MEePETBOPIETLCA B CEUOBIHY, LLIO PO3YMHAETHCA B N1a3Mi KPOBi, TPAHCMNOPTYETHCA
3 KPOB'to 10 HUPOK, GINbTPYETbCA 3 YTBOPEHHAM Ceui 1 BULANAETbCA 3 OpraHismy. Mek-
TUHOBI PEYOBMHY, LLO BXOAATL A0 CKnagy GPyKTiB Ta OBOUIB, 3[aTHi 3B'A3yBaTV BaXKKi
MeTanu i pagioHyKnign 3 yTBOPEHHAM HEPO3UMHHUX KOMMEKCIB, WO BUAANATLCA 3
opraHiamy yepes TpaBHy cUCTeMy.

«MCi» — CMMBOJ
ncuxonorii

2. MepeTBOPEHHA NPOAYKTIB 06MiHY
B HEPO3UMHHI 1 BUAANeHHA yepes
TpaBHY cUCTEMY

3. BupganeHHs npoayKTiB 06MiHy B
rasonofibHomy cTaHi yepes nerei




Pe3ynbTaToM npoueciB BUAINEHHA € HM3Ka BaXKNMBUX ANA opraHiaMmy QyHKLin:

«  sudaneHHsA KiHyesux npodykmie 0bMiHy pe4o8uH AnA 36epexeHHs piBHOBarn 06o-
POTHMX BIOXIMIYHMX peaKLiii;

«  3HeWKOOXeHHA ompyUHUX NpoOyKmig 06MiHy pe4o8uH Ana 3anobiraHHsA 3armbeni
KNiTUH;

«  pe2ynayis cknady peyosuH 8 Op2aHi3mMi ana NiATPYIMaHHA roMeocCTasy.

Omyxe, 6ionozidHa HeobxiOHicme 8udineHHA nonAazae y 30ilicHeHHi 8UdinbHOI, 3aXucHoOT
ma pe2ynamopHoi yHKUil, 3a80AKU YoMy 36epi2aembcsi NOCMIUHICMb 8HYMPIWHb020
cepedos8uUWa OP2aHi3My 8 3MIHHUX yMOBAX HABKO/IUWHb020 cepedosuuyd.

flka 6ygoBa i1 pyHKLUii ceyoBUAiINbHOI cuctemn?

CEYOBUAUIbHA CUCTEMA - cykynHicme opeaHis, ujo 3abesneuyoms ymeopeHHs
ma suodaneHHs 3 opaaHi3my cedyi. binblua yacTHa KiHLEeBUX NPOAYKTiB 06MiHY (61113bKO
75 %) BUAINAETbCA CaMe Yepes ceqosudiibHy cucmemy, [O CKNagy AKOT BXOAATb: HUPKM
(1), ceuoBogm (2), ceyoBum mixyp (3) i ceviBHUK (4).

Hupku (nat. ren) — napHi opaaHu, wo npunsea-
oMb 3a04epesUHHO 00 3d0HLOI CMIHKU YepesHoI
NopoXXHUHU no 0budsa 6oku 8i0 xpebma. Y popoc-
noi NIOAVHN Maca OfHIEl HUPKN CTaHOBUTb 6N13b-
ko 120 r (0,43 % Big 3aranbHoi Mack Tina). OCHOBHI
byHKUiT HUPOK niognHK: 1) 8udinbHA (BUAANEHHA
CEUYOBUHW, HAAJIMLWKY BOAW, CONenl, TOKCUYHMX
UYXKOPIQHMX CNONYK); 2) 2o0MeocmamuyHa (nigTpu-
MaHHA OMTUMANbHOIO ANA KNiTUH BMICTYy conewn,
MNOHIB, BOAM Yy BHYTPILLHbOMY CepeaoBuLLi); 3) pezy-
71AMopHa (yTBOPEHHA PEYOBVIH, LLO PEryntoloTb ap-
TepianbHUI TUCK, KPOBOTBOPEHHS, 0OMiH coner).

330BHi HMPKW BKPWTI CMONYYHOTKAHNHHOMO
Karncysoto 3 NPOLLAPKOM XXMPOBOI TKAHNHW, LLIO 3a-
XMULWAE 1X BiJ MeXaHiYHMNX BMNIMBIB Ta TeMneparyp-
HUX nepenagis, YTPUMYE Yy MEeBHOMY MOJSIOXKEHHI.
Ha yBirHyTomy Kpato HUpKK po3TallOBaHi HPKOBI
BOPOTA, AKUMM NPOXOAATb CEYOBIZ, KPOBOHOCHI 1
nimbaTnyHi cyauHu, Hepswm (in. 76). 3aBaaKN HUp-
KOBUM apmepisiM N HUPKOBUM 8eHAM HUPKW NI0AN-
HY 3abe3neuyoTbca KPOB'lo (OTPUMYIOTb 6N1M3bKO
1,5 n/xs). BpaxoBytoun BigHOCHO HeBeNKy Macy
HUPKU, MOXHa CTBEPAXKYBaTW, LLIO HUPKN OTPUMY-
l0Tb KPOBI Y 4—5 pas3iB Gifblue, HiX cepLie Ta MO30K.
MpoTe Ginbla YacTMHa L€l KPOBiI BUKOPUCTOBY-
€TbCA /1A BUKOHAHHA iXHbOI OCHOBHOI PyHKLT —
BUJANEHHSA 3 KPOBI PiAKUX MPOAYKTIB OOMIHY.

OCHOBHOI CTPYKTYPHOW i dyHKLiOHaNbHO
OAVHULIEID HUPOK NIoAnHN € HedpoH. IX y KoX-
HI HAPUi MaXe Mo MiNbIOHY, i BCi BOHWU pa3om
YTBOPIOKOTb MOTYXHWI amnapaT CeYOyTBOPEHHS.
Kancynu HedpoHiB popmytoTb Yy HMPKaX 30BHiLL-
HIO KIpKOBY peyoBUHY, a IXHi 3BMBUCTI KaHanbLi Ta

In. 75. bypoBa ceuoBmainbHOT
cuctemu

In. 76. byposa HupKK: 1 — ceyosig;
2 — HMpPKOBa BeHa; 3 — HMPKOBa
apTepifi; 4 — HUPKOBa MICK3;

5 — Kancyna HUpKKY; 6 — KipkoBa
PEYOBUHA; 7 — HAPKOBI YalLKW;
ceyo306ipHi TPYOKM yTBOPIOIOTb HAPKOBI MipPaMiAn B 8 — HMPKOBI Nipamiaw, 1o yTBopio-

CKnapgi BHYTpPILHbOI MO3K080I pe4osUHU. BepLunHum I0Tb MO3KOBY PEYOBUHY

HUPKOBMX NipaMif BiAKPVBalOTbCA Y HUPKOBI YaWKU, AKi NepexoAaTb Y HUpKosy MUcKy. Bci
Lji yTBOpY HMPOK 3abe3neuytoTb LBMAKe 36MpaHHA cevi Ta ii ToTpanisaHHA O ceYoBoay.

Ceu08i0 — NapHU opraH y Burnagi Tpyokuy, Wwo 3abesneuye BiaBeAEHHSA Ceyi 3 HU-
poK y cevosuli mixyp. Lle HenapHWI opraH, WO € pe3epByapoMm 1A HarpoOMaAKeHHA
ceyi. MicTkictb noro ctaHosutb 0,5-1,0 1. Ha meXi i3 ceuiBHMKOM € KOMOBUIN M'si3-3a-
TUckKau (chiHKTep), Wo 3anobira€ MMMOBIIbHOMY CEUOBUAINEHHIO.

CeyigHUK — HenapHWUn TPyObUyacTuii opraH, Mo AKOMY ceyva Bifi CEHOBOro Mixypa Bu-
AiNAETbCA Ha30BHI. BigKprBaETbCA HEBENNKNM OTBOPOM Y AiNIAHLI CTaTEBMX OPraHiB.

Omxe, op2aHu ce4yosudinbHOI cucmemu 3abe3nedyrome WeBUOKe ymeopeHHA ma
8UOAJIEHHA 3 OP2aHi3My piOKUX NPOOYKMie 0O6MiHy pe4O8UH.

flk 6ypoBa HeppoOHiB B3aEMonoB’A3aHa 3 iXHiMu pyHKLisMN?

OcHoBHa GyHKLis HePPOHIB — CEUOYTBOPEHHA — 3[INCHIOETLCA 3 JOMOMOTOI0 TaKMX
npouecis AK ¢inbTpalis Ta peabcopbuia.

Y KoxKHOMY HedpPOHI PO3pPi3HAITL HUPKOBe Minbye (Tinble Manbniri), Wo cknaga-
€TbCA 3 KNyO6OouUKa, Kancynu Knybouka (kancyna boymeHa-LLymnsHcbKoro) i KaHanbLe-
Boro anaparty. [lo HebpoHiB Bif HUpKO8OI apmepii BigranyxytTbca ApiOHI CyanHY, Wo
NPUHOCATb KPOB. X Ha3MBalOTb NPUHOCHUMU Kiy6ouKosumMu dpmepionamu. Y Kancysni
K/Iy604YKa BOHU PO3ranyylTbCs Ha CiTKy Kaninapis (k/1y604ok), B AKUX KPOB GinbTpy-
eTbca. Qinbmpayisa BNHVKae BHaCNiOK TOrO, WO BUHOCHA KJ1y604K08a dpmepiona, AKa
BMHOCUTb KPOB Bif KNyboUKa, Ma€ MeHLWWIA AiaMeTp, aHiX NPUHOCHA. 3aBAAKN LibOMY
BUHMKAE TMCK y 70-80 MM pT. CT.

BindinbTpoBaHa nnasma HagxoAuTb Y MOPOXHUHY Kancynu Knybouka i pyxaeTbca
Jani NpokcuMasieHUM 38UBUCMUM KAHAJ/IbyeM, CTIHKN AKOTo YTBOPEeHi eniTenianbHUMM
KNITMHaMK 3 BENIMKOIO KiNIbKICTIO MIKPOBOPCUHOK. Lle npncTocyBaHHA Ana akTMBHOIO
BCMOKTYBaHHA 3 BiAdiNnbTpOBaHOI Niasmn KOPUCHNX PEYOBUH Ta iX MOBEPHEHHIO Y
KpoB. Taknin npoLec Ha3nBaloTb peabcopbuyiero. Ha Lel npouec 3aTpadvaeTbca 6m3b-
KO 80% KWUCHIO, WO NOTpanffaE A0 HUPOK. Jani NpoKCMManbHNUM 3BUBUCTUIA KaHanelb
CNPAMOBYE PianHY A0 nemsi HeppoHa (Netnsa feHne), Wo nepexoanTb y ducmasnbHul
38usucmuti kaHaneyp. Ceva KOHLEHTPYETLCA 1 HAAXOAUTb Y ce4o30ipHy mpyoOKy.

Om>xe, 0CHOBHUMU npouecamu, wo 8iobysaromecs y HeghpoHax, € Ginbmpauis ma
peabcopbuis.

AIANbHICTb

CAMOCTIAHA POBOTA 3 UTHOCTPALLIEIO BygoBa HeppoHy

3icTaBTe Ha3BM enemeHTiB  6ynoBu
HedpOoHy 3 IXHIMU MO3HAYEHHAMM Ha intcTpauii:
A - kny6ouok; B — npuHocHa knyboukoBa apTepi-
ona; E - netna HedpoHa; 3 — BUHOCHa Kiyb6oukoBa
apTepiona; N — ceuo3bipHa Tpybka; H — BeHyna; O
- Kancyna kny6ouka; I - BTOpMHHa KaninspHa cit-
Ka; P — npokcnmanbHuin 3BUBUCTUIA KaHanewb; C —
JVCTaNbHUI 3BUBUCTUN KaHaneLlb.

AKWO NpaBUbHO 3iCTaBMTe 1 3aMoOBHUTE Ta-
6510 Bifnosigen, To B OTPUMAETE Ha3BY FOPMO-
Hy rinodisa, Wo perynioe 3BOPOTHE BCMOKTYBaHHSA
BOAV B OpraHi3mi nognHu.

1 2 (3 (4|5(6 |7 |8(|9]|10




BIOJIOTIA + JIATUHA OpraHu ce4oBUAINbHOI cucTemMun
BrbepiTb 03HaKW, WO XapaKTepu3yoTb OpraH:

| JlaTHcbKa HasBa | Ocobnusictb 6ynosu | DyHKuinA |

1 HaKoMUYeHHA 1
BUAANIEHHA cevi
2 KpPOBOTBOPEHHA

1 cor 1 HasABHICTb HePOHIB

2 hepar 2 CTYNKOBI KNanaHu

3 30BHiLUHIN Ta BHYTPILLUHIN
KONOBi M'A3N-CHiHKTEPU

BcTaHOBITb 3B'A30K MiX 6y0BOI0 Ta GYHKLiAMM LIbOro OpraHy.

BloJioria + XAPYYBAHHA KyxoHa cinb i1 HUpKn

«bine 3010TO» 3emni — KyxOHHa Cinb — 3 He3anam'ATHKX
YaciB € HE3MIHHMM CYMNYTHMKOM ftoAnHN. B okpemi ictopuny-
Hi nepiogn Cinb UiHyBanaca HapiBHi i3 3010TOM. KyxOHHa
Ciflb HanpaBHiWa i3 cneuin, il BUKOPUCTOBYIOTb AK CMaKo-
BY PEYOBVHY i A1 KOHCEpPBYBaHHA Xap4yOBUX MPOAYKTIB.
[lo6oBa HopMma CMoXMBaHHA COMi Ans NOAUHN 4-6 rpamis.
Yomy 6e3 KyXOHHOI COMi KUTTSA NIIOGUHY € HEMOXKNMBMM? B YoMy MpOABRAETLCA WKIANN-
BUIA BMJIMB HAANWLLKY COJli HA OpraHi3m ntoguHmn? Aka posnb HUPOK Y 34iNCHEHHI BOGHO-
COJIbOBOTO OOMiHY?

“n PE3VJIbTAT

o 1-6 6anie ¢ 1. 1. LLlo Take BuAineHHA? 2. Ha3BiTb OCHOBHI WUAAXW BUAINEHHS.

3. lLlo Take cevoBuginbHa cnctema? 4. Ha3BiTb opraHu Ce4OBUAINbHOT CUCTe-

mu. 5. LLlo Take HedppoHM? 6. Ha3BiTb OCHOBHI MexaHi3Mu ceyoyTBOpeHHsA. 7-9 6anis ¢

7. flke bionoriyHe 3HaueHHA npoLecis BUAineHHA? 8. flka bynosa i dyHKLiT cevoBmAinb-

Hoi cuctemn? 9. flk 6ygoBa HedPOHIB B3aEMOMNOB'A3aHa 3 ixHiMK GyHKLiamu? 10-12 6a-
nie ¢ 10. flka posib HAPOK Yy 3[iNCHEHHI BOQHO-CONIbOBOIO OOMiHY?

3 vesica urinaria 3 ceKkpeLis ropMOHiB

Ocb 0uso: s n'to Kasy, i 800y, i yad, i kakao,
A 3 MeHe suxo0umsb 00UH nuwe Yyad.
Big gBox go n'atw. K. |. YykoBcbKui

§ 37. YTBOPEHHA CEMI. PErynauia CEHOBUAIEHHA.
3AXBOPIOBAHHA HUPOK TA IX MPO®UIAKTUKA.

OcHOBHi NOHATTA 1 KNto4oBi TepmiHn: CEHOYTBOPEHHA. 3axBoploBaHHA
HUPOK.
MpuraganTte! Lo Take cevyoBuginbHa cuctema?

LlikaBo 3HaTn

BcecBiTHIN geHb HMPKK Big3HavaeTbcA 3 2006 poKy 2 S
KOXHOro fpyroro yetBepra 6epesHsa. Y 2009 poui [eHb HUp- |
KV MPOBOAMBCA Mif AeBi3oM — «36epirait HU3bKNI TUCK», feBi3 |
2011 poKy - «3axuLyaloum HUPKK TV 3axmLLaewl cepuey, y 2020
poui — «3[0PpOB’A HUPOK ANA BCiX i CKpi3b — Big NpodinakTnky
[10 BUABJNEHHA Ta PiBHOMPABHOro AOCTyny Ao gonomoruy. MeTa
nposeneHHs [JHA HAPKK — NiABULLEHHA 00i3HAHOCTI HaceNeHHs
OO BaXKIMBOCTi HUPOK Ta PO3MOBCIOAXKEHHS iHOopMaLii Npo Te, Wo XBOPOOM HUPOK
3yCTPiYaloTbCA YaCTo, ane € BUNIKOBHMMU 3@ PaHHbOI iarHOCTUKMN.

3MICT

Ak Bif6OyBa€eTbCA CEUOYTBOPEHHA Ta PErynsLia ceuoBuAiNeHHA?
CEYOYTBOPEHHA (AIYPE3) - ye npoyec ymgopeHHs ceyi, ujo 8iobysaemecs
8 He(hpoHax HUPOK. BUOKpemnioTb [1Ba eTany CeYOyTBOPEHHS: YTBOPEHHSA NepPBUHHOT
ceyi Ta yTBOPEHHA BTOPMHHOI Ceui.
Ta6nuua 33. ETANU YTBOPEHHA CEMI

| Etan | CyTHicTb |

BinbyBaeTbcA B Kancynax HeppoHiB WAXOM Piempayii 3a paxyHokK pi3-
HUUi TUCKY (70-80 MM PT. CT.). 3a CKNafloM NepBUHHA Ceya Bigpi3HAETbCA
Bif NN1a3mu KPOBi BiACYTHICTIO BUCOKOMOMEKYNAPHMX GinkKiB i ninigis, y Hii
TaKOX HEMA€E GOPMEHUNX eNEMEHTIB KPOBI.

BinbyBa€eTbcA B 3BMBUCTMX KaHamnbLAX Ta NeTNAX HedpoOHIB LWAXoM pe-
abcop6yii (3BOPOTHE BCMOKTYBAHHA B KPOB I110KO31, aMiHOKMICOT, BOAY,
noHis coneit). OKpim Toro, BigbyBaeTbCA LWe N KaHabyesa cekpeyia (Lo-
[aTKOBe BUAANIEHHA 3 KPOBi Y Ceuy WKigMBUX PEYOBMH, WO He Bigdinb-
TPyBanuCh y Kancynax HedpoHiB). YTBOPIOETbCA BTOPUHHA CeYa, B CKnagi
AIKOI CeYOBMHA, CeYOBA KNC/OTA, HAAMNLIKOBI COMi TOLWO.

| eTan - ymeopeH-
Hsl Nep8UHHOI ceyi
(150-180n /po6y)

Il etan - ymsopeH-
Hs BMOPUHHOI ceyi
(1,5-1,8n /po6y)

Perynauia ceyoBuiineHHa 34iNCHIOETbCA 3a JOMOMOIO0 HEPBOBO-TYMOPANbHUX
BM/IMBIB Ha NPOLECH CEYOYTBOPEHHSA N CEYOBMBEAEHHA.

Hepsosa pezynauia cedoymeopeHHA 30iNCHIOETbCA 3a YUYacTi0 YeHmpa ce4oymaeo-
pEeHHS, PO3TalOBAHOMO y NMPOMIXKHOMY BiAAINI FONOBHOrO MO3Ky. HepBOBi iMnynbcu
BM/IMBAOTb Ha AiaMeTp NPUHOCHUX apTepios, BHaCNiAOK YOro 3MeHLLYETbCA Um 36iNb-
LIYETbCA MPUTIK KPOBi O HUPOK i, BifNOBIAHO, yTBOPEHHA ceyi. HepBoBMin yeHmp cevo-
suBedeHHA NOKai30BaHWUii B KPVXXOBOMY BifAiNi CMMHHOMO MO3KY. 3aBAAKN HEPBOBUM
CUrHanam i3 LUboro LEeHTPY BifbyBaETbCA CKOPOUYEHHS CTIHOK CEYOBOTO MiXypa i po3-
cnabneHHs KOMoBUX M'S3iB CEYOBOIO Mixypa i ceviBHYMKa. JTloArHA MOXe NErkKo raibMy-
BaTX MO3UBYM [0 CEYOBMAINEHHA, TOMY LLO Ha PO3cabneHHA M'A3a-chiHKTepa ceviBHU-
Ka BMJIMBaE Kopa BeINMKUX MiBKY/b.

[ymopaneHa pe2ynayia ce4osudineHHA 3LiNCHIOETbCA TOPMOHAMU: 8d30NPECUHOM
(ropmoH rinoTtanamycy), aie00cmepoHOM (20pMOH HAOHUPHUKIB).

Omxe, ce4oymeopeHHs Ui ceyosuOdineHHsA € CKIAOHUMU npoyecamu,
wo peeysolomecs 3a 00NOMO20I0 Helipo-2yMopaibHUX 8NnJ1Ugi8

AKiI YNHHUKN CNPUYNHAIOTb 3aXBOPIOBaHHA OPraHiB ce4oBUAiNeHHA?

Cepepny 3axBOPIOBaHb CEUYOBUAINBHOI CUCTEMM HaluacTille TPannawTbca Habymi
X80pobu, 30Kpema 3anasnieHHsa HUPKU (Heghpum), ceuoBoro Mixypa (Yucmum) i cediBHUKa
(ypempum). MowmpeHoto B YKpaiHi 0CTaHHIM YacoMm CTania ceyokam'aHa xeopoba — 3a-
XBOPIOBAHHA, WO XapaKTepu3yETbCA YTBOPEHHAM KaMeHIB y OpraHax CeyoBUifIbHOT
CMCTEMU: HUPKAX, CeYOBOZAX, CEYOBOMY MiXypi. 3a CTaTUCTMKOI, Bif HET OAHAKOBOIO Mi-
poto CTpaxkaaTb NPEACTaBHUKM Pi3HKX CTaTel Ta BIKOBMX KaTeropil. IcHytoTb i 8pooxe-
Hi 30X80pIOBAHHA, IO MOXYTb CYMPOBOAXKYBATUCA BTPATO OYHKLiT HUPOK i pO3BUTKY
HUPKOBOI HEOCTAaTHOCTI (0AHa HMPKA, MOABOEHA HMPKA, 3POLLEHA HMPKA Ta iH.).

MpuurHaMM 3aXBOPIOBAHHA OPraHiB CEYOBUAIIbHOI CMCTEMWU YacTo € iHdeKLii:
Hu3xiOHa (Yepe3 KPOB Mif Yac aHriHW, 3aXBOPIOBaHb 3y6iB, POTOBOI MOPOXKHUHN) Ta
sucxioHa (nig Yac 3axXxBoploBaHb HMPOK i CTaTeBUX OpraHiB). HUpKK, 0cobnneo B aitei
Ta NigniTKis, Ay»e UyTNrBi [0 Pi3HMX TOKCUHIB i 3a6pyHI0BaYiB HABKOJMLLHBLOIO cepe-
L0BULLA. ATTIKOTOSib, HIKOTVH, 6eH3eH, NecTULMAN TOLLO, MOTPANMBLUM B KPOB, MOPYLLY-
10Tb AiANbHICTb HAPOK. YNHHUKaMN PU3NKY AS1A 3aXBOPIOBaHb OPraHiB ceYoBuiNieHHA
€ uyKpoBuI fiabet, nocnabneHa iMmyHHa cucTeMa, CMasaYMin Ccnocié JisnbHOCTI, fenAki
nikapcbKi 3acobu (Hanpuknag, aHTUGIoTUKMN).




LUKIianMBMMN YMHHMKaMK, WO CIPUAIOTb PO3BUTKY 3aXBOPIOBaHb OPraHiB cevyo-
BUIINEHHA, € NepesmMoMd, Nepeoxoso0XeHHs, BUCHAXEHHs, 2in0s8imamiHo3u, 3ax8opio-
BAHHA OpP2dHi8 cMamesoi cucmemu, 3/108XKUBAHHS A/IKO201bHUMU HANOAMU, 20CMpumMu
cmpasamu Ta iH.

Omxe, 3aXBOPIOBAHHA OpraHiB ceuoBUAiNIeHHA — Ye NopyweHHs OifbHoCcMi op-
2aHig ce4osUODiNIbHOI cucmemu, NPUYUHAMU AKUX MOXYmb 6ymu cnadkosicme, cnocié
XUMMA, CMAaH HABKOIUWHBLO20 cepedosuuyd.

AKi ocHOBHi 3axoan npodinakTMKm 3axBopOBaHb HUPOK?

Hupkn Kpim 0CHOBHOI 8UdiNIbHOI hyHKUIT, BUKOHYIOTb PAL BaXKNMBUX iHWINX PYHK-
Lii, AKi CNpAMOBaHI Ha yyacTb y BOAHO-MiHepanbHOMY 06MiHi Ta oro perynauii. Hu-
pKW 3paTHI BMAINATM cevy 3a Hap/IMILKY BOAW B OpraHi3mi 1 6inbll KOHLEHTpOBaHy
ceuy -y pasi gediunty Bogun (ocmopeaynayis). Ll napHi opraHun 3abesneuytotb peryns-
Lito 06’'emy BoaM B opraHi3mi (8osntomopezynayis). 3atpumytoun nesHi noHu (Na*, K+) abo
MOCUIIIOIOUN IX BUBEAEHHA 3 OPraHiaMy, HUPKU BifirpaloTb rofIoBHY POsib B NIOMPUMAH-
Hi ioHHO20 20Meocmasy. HNPKK 30aTHI 3MiHIOBATU KOHLEHTPaLi0 NOHiB amoHito NH,* i
ripporeHy H*, 3abe3neuytoun peaysiayito KUCI0MHO-0CHOBHO20 6A/IAHCY BHYTPILLHbOIO
cepefoBuLia.

Hamsigomiwmmn 3axopgamy npodinakTvky 3axBOplOBaHb HUPOK € payioHaslbHe
Xap4yy8aHHs, CBOEYACHE JIIKYBAHHA 3aX80pl08AHb 3ybie ma opeaHie mpasneHHsa U ou-
XAHH#, 3a2apmo8y8aHHs 0p2dHi3mMy, ujo0eHHa ocobucma 2izieHa. Ha ix ocHOBI nikapamu
chopmynboBaHi NPOCTi WOAeHHI NpaBuna WoAo 3anobiraHHA nopyLeHb AifnbHOCTI
HUpOK. [laBaliTe oOrpyHTYEMO AieAKi 3 HUX.

1. bydeme akmusHumu, OCKiNbKM i3nyHi HaBaHTaXKeHHA JonomaratoTb HoOpManisyBa-
TV apTepianbHUN TUCK, MOKPALLMTY LMPKYNALi0 KPOBI B HUPKaX.

2. [lutime docmameHio Kinbkicme 800u. PifiHa BUKOPUCTOBYETbCA HUPKamu ansa dop-
MyBaHHA ceui, ocmoperynauii.

3. [lpudinatime ysa2y opzaHizayii ceo2o xapvysaHHaA. Hapnuwok coni, roctpi cnedwjii,
HecTaya YM HaAMLWIOK BiTaMiHIB MOXYTb MOPYLIUTK Npouecn perynauii NOHHOro
romeocTasy

4. He 3nosxusalime asnko2o/ibHUMU Hanoamu. ETunosuia cnnpT umux Hanois — ue oT-
pyTa Ans KNiTUH HebPOHIB, eniTenilo HUPKOBUX YaLLOK Ta MUCOK. /loro pyiHiBHWi
BMJIMB BMKINKAE 3ananeHHa HUPOK, abo HeppuTu (rmomepynoHepputi ypaxaTb
HMPKOBI KNy6ouKu, nienoHedprTy — 3ananeHHa HUPKOBUX MUCOK). MpomixkHi npo-
LOYKTW po3najly eTUI0BOro CnMpTy MOXYTb CMIPUUYUHUTYA MYXANHHI 3aXBOPOBaHHA
HUpoK. OcobnnBo Hebe3NeUYHUM YMHHUKOM [J1A OpraHi3my nianiTkiB € BXMBaHHA
nvBa. Y YoMy >k nonarae Hebe3neka LbOro Harow [ OpraHiB ceyoBuUfineHHs?
PyinHiBHO Ai€ CnumpT, WO MICTUTbCA B NMBI, @ TAKOXK CMOMYKM BaXKUX MeTaniB (Ha-
npuknag, Kobanbty, Kagmito). OKpiMm Toro, MMBo MicTUTb 0CO6NMBI pevoBuHN (di-
TOeCTPOreHu), KOHUEeHTpPaUiA AKKX B 1 niTpi nuBa moxe gocaratn 0,15 mr. Lli€i Kinb-
KOCTi OCUTb [/1A MOMITHOrO NOpPYLUEHHA rOpMOHanbHoro 6anaHcy nognHu. Came
TOMY YOJIOBIKM, AKi 3NOBXMBAKTb NIHHVM HaNOEM, MOCTYMOBO CTalOTb CXOXKMMU Ha
MKIHOK: Ha CTerHax BifKMaJa€TbCA XMP, 3'ABAAETbCA «MUBHUIN» XKNBIT, PO3LUNPIOETb-
€A Ta3, 30inbLyTbCA rpyam TOLLO.

5. Bukopucmosylime 014 npoginakmuku xeopob HUPOK JiKapceki pocsuHu. Yain 3
JIMMOHOM, i3 XBOLLa NOJSIbOBOrO Yy IMMOBOIO LBITY MOKPALLYE AiANbHICTb HUPOK
 cevoBopiB. BinBap Kpony ropoAHbOro 3acroKOKE HUPKOBI CMasmu, PO3UmHAE
KameHi. BXrnBaHHSA Arig »KypaBnuHy 6010THOI 3HIMa€E 3ananeHHs, BOUBaE Mikpobu
i BUMVBAE BCi WKIANNBI PEeYOBMHMN 3 HUPOK. Ane HamBigoOMIWMM Yy il rpyni poc-

NVH € KasyH. Binomnii ameprikaHcbKunin gietonor Monb bper nucas: «Ceped 08ouyis
ma ¢ppykmis Hemae ehekmugHilioz2o 3acoby 0/19 pO34UHEHHs Ma 8usedeHHs 3 J1t00-
CbKO20 OP2aHI3My HEOP2AHIYHUX MiIHEpasie, GHiX COKOBUMA M’AKOMb KABYHIB. ..».

Omixe, HUPKU BUKOHYIOMb HU3KY OyXe 8aX/1IUBUX 01 Op2aHiamy ¢yHKUil i ixHit cmaH
ma yHKUYIOHYBAHHA 3a71eXumsb, 8 nepuly yepey, 8i0 cnocoby Xumms JIOUHU.

QIAJNIbHICTb

CAMOCTI/AHA POBOTA 3 TABJIULLEIO 3p0opoBuii cnoci6 »KnTTsa i HUpKK
300poeuli cnoci6 >xummsa — cnoci6 »XWUTTA NIOANHN 3 MeTo NPOodiNakTUKKM 3a-
XBOPIOBAHb i 3MiLIHEHHSA 340POB’A (aHMNIICbKO MoBot — healthy lifestyle). Y Tabnuui
HaBe[leHO peKOMeHAALT NiKapiB LWoA0 opraHizauii cnocoby »uTTs ans npodinakTmkm
3aXBOPIOBaHb HUPOK. OBFpYHTYNTe y pOOOUYOMY 30LWNTI 3HAUEHHSA LIX PEKOMeHAALN.

| PexkomeHpauis | O6rpyHTYBaHHA |

CrnoXrBaHHA 300POBOI XKi (06MeXeHe CnoXKMBAHHA CONi, CBIXKi
0BOYI 1 GPYKTN)

Di3nyHi TpeHyBaJsbHi BNpaBu

MNiaTpmaHHA oNTMManbHOI Baru Tina

MninTe nOCTaTHBLO BOAY

B>kmBanTe nikm nuwe 3a NprU3HayYeHHAM Nikapis

BiamoBa Bif KypiHHA, BXXMBaHHA afIKOrosibHUX HamnoiB Ta HapKo-
TUKIB
PO3B'A3YBAHHA BINPAB ETann ce4oyTBOpEeHHA

Po3rnaHbTe intocTpauilo, NpoaHanisynTe TBEPAXKEHHA LIOAO CEeYOYyTBOPEHHA Ta

BKaXiTb NpaBUIIbHiI.

OinbTpauin Peabcopbuis

B

KaHanbuesa
cekpeuis

BropuHHa

(\\J ceva

1. QinbTpauin BigbyBa€ETbCA 3aBAAKM Pi3HUL AiaMeTPiB NPUHOCHOT 1 BUHOCHOI apTe-
pion

2. BTOpurHHa ceyva yTBOPKETLCA BHACNIAOK peabcopObuii Ta KaHanbLeBoi ceKpeLlii.

3. [lepBuUHHa ceya yTBOPIETLCA B METNAX HePPOHIB
A nnuwel, Il b nuwe |, Il B nuwe I, Il rLiLm

BIONOrIA + ®ITOTEPANIA MypaBnuHa it XBopo6u opra|-||B cevyoBUAineHHA

MypasnuHa (poc. K/okea; aHrn. cranberry) — yHikanbHa
AropAa, AKY B Hapofi Ha3MBalTb «Arofoio 380poB’A». Kypas-
JMHOBUI CiK — Yy[oBUIA 3aci6 AnA NikyBaHHA 6araTbox XBO-
po6. BiH MOHWXKYE BMCOKY TemnepaTypy, BUBOAWTL LUMAKU
, IO HalrosloBHille, MOCUIOE Aito NiKiB (Hanpuknag, aHTuW-
6iOTUKIB) Y AeKiNbKa pasiB, TOMy Tak KOPUCHO 3anuBaTth ix

Kancyna kny6ouka
KaninapHuin kny6ouok

Metna HeppoHy




»KypaBAVHOBUM COKOM. PeHoBMHM y CKNaAi LuX Arig nonepeaKyoTb YTBOPEHHA KAMIH-
HA 8 HUpKax, eGeKTUBHI B 60POTLOI i3 cevocmamesumu iHgexyiamu. K pe4yoBrHMN B
CKnagi Arig »)ypaBnnHN BU3HAYaloTb il NiKyBanbHi BNACTUBOCTI?

A= PE3YJIbTAT
oo ) 1-6 6anie ¢ 1. LLlo Take ceyoyTBOpeHHA? 2. Ha3BiTb eTann ceYoyTBOPEHHS.
3. Lo Take xBopob6U opraHis cevoBugineHHa? 4. Hasefite npuknagn YNHHU-
KiB, WO CMPUYMHIOITb XBOPOOK OpraHiB ceyoBugineHHa. 5. Ha3BiTb OCHOBHI 3axoau
npodinakTukyn XBopob HMPOK. 6. HaBeliTb NpuKnag nikapcbKuUX POCVH, fAKi BUKO-
pucToBYyOTbCA ANA NPOdINaKTUKN XBOPOO HNPOK. 7-9 6anie ¢ 7. AK BifdyBaeTbCA ce-
YOYTBOPEHHA B HUPKax? 8. AKi UNHHUKIN CMPUUYMHIOIOTb 3aXBOPIOBAaHHA OpraHis ceyo-
BUAiINeHHA? 9. AKi OCHOBHI 3axoan NpodinakTUKM 3axBOpOBaHb HUPOK? 10-12 6anis
¢ 10. O6rpyHTYyTe 3HaUEHHA 340POBOro CNOCOBY XUTTA ANA NPodiNakTUKM 3axBopio-
BaHb HMPOK.

Llikipa - ue opaaH, 3a CMAHOM K020 MOXXHA 8U3HAYUMU 300p08’A
i Hasime xxummesy icmopito 11l00uHU.
Binbrenom BiHnTepHiy

§ 38. 3HAYEHHA | BYAOBA LWKIPU

OCHOBHi NOHATTA 1 Knto4voBi TepmiHu: LLUKIPA.
MpurapanTte! Lo Take eniTenianbHi Ta CNOAYYHi TKAHUHWK?

MomipkyiiTe!

31 ciuHa 2015 poky B YKpaiHi rpomagaHam odi-
LiiHO noyanu BupgaeaTtu GiomeTpuuHi nacnoptu. Llen go-
KYMEHT BifPi3HAETbCA Bif 3BMYAHOro nacnoprta TMM, Wo
B HbOMYy BOYAOBaHWI CreuianbHUIN MIKpoYin, WO OKpiM
OCHOBHMX J@aHMX MOXe MiCTUTV [BOBUMipHe dpoTorpadiuHe
306pakeHHA BMacHMKa NacnopTa, 3006paxXeHHA panayXHoil
060/10HKM OKa Ta BifbuTKiB NanbLiB. 3aBAAKM YOMY LLKipa €
CBOEPIAHMM 6iOMETPUYHUM [IOKYMEHTOM NIOANHN?

3MICT

flke 3HaYeHHSA WKipyV ANA opraHismy noanHW?

LLKipa ntognHM — Lie MOKPUBHAa CUCTEMA OPraHiB, yTBOPEHUX eniTenianbHOLo Ta Cro-
NYYHOIO TKaHMHamW. BoHa € HalibinbLLOIO 3a PO3MipamMu CCTEMOLO OpraHi3my, Lo bepe
yyacTb Y 3[INCHEHHI TaknX BaXXNUBMX MPOLECIB KUTTELIANBHOCTI: 0OMiHY peuYoBUH,
TepMmoperynauii, AUXaHHA, BUAINEHHSA, MOAPa3NNBOCTI, KPOBOOiIry, iMyHHOI perynauii
Ta iH. LUKipa mae ocob6nmBocTi, Wwo popmMyloTbCa e B 3apOKOBOMY Mepiofi po3BuUT-
KY i He 3MiHIOIOTbCA YNPOAOBXK KNTTA. TaK, Bi3epyHKWN NanbLiB, JONOHEN i NiAOLWB € iH-
AvBigyanbHMMUK, nerko KnacndikyloTbca i BigirpatoTb ponb HafiiHOro i JOCTOBIPHOrO
MOKa3HMKa BNacTMBOCTEN Ta CTaHy OpraHiamy nioguHu. Po3gin meguumHm, Wo BUBYAE
LIKipYy Ha3MBA€ETbCA 0epMamo’1ozi€io.

Ta6nuua 33. OYHKUIT LLKIPU

XapakTepucruka

3axuLIae Bi HECNPUATANBUX 30BHILLHIX YNIMBIB 3aBAAKM WiNbHAM pAgam
POroBMx NyCOYOK i KUCAin peakuii noty (pH=5-6,5), WKipHOro cana; porosui
Lap NPOCAKHYTUN XKMpPaMm, TOMY He MPOMNYCKaE BOAY i PO3YMHUN Conen

bap’epHa,
abo 3axuncHa

3 notom, LIJKipHI/IM canom, porosmmu nycovykamu 3 opraHiamy BULINAETbCA

BupinbHa L
CEYOBWHa, CeYOBA KNCOTA, CONi Ta iH

3an03u WKipu (MOTOBI, CanbHi, MOMOYHI) MPOAYKYIOTb CEKPETH, Lo H6epyTb

CekpeTopHa - .
yyacTb Y BOGHO-CONIbOBOMY OOMiHi, TepMoperynsauii, BUrogoByBaHHi MansaT

Tenno-pery- |Y wkipi € apTepionu i1 NoToBi 3an03u, WO 34ilicHI0I0Tb ebeKTUBHY Tennosiaaa-

nAauinHa yy (6n13bKo 80% Tenna nepexoAnTb Y 30BHILLHE CepefoBULLE KPi3b LLUKiPY)
[eno Kposi Y cyanHax LWKipyn moxe 3HaxogmTncb Ao 20% 3aranbHoi KinbKOCTi KPOBi
HnxanbHa 1% ra3o00MiHy 3[iiCHIOETbCA Yepes KaninAapw LWKipu

CuHTesytoua | B KniTmHax pocTKOBOrO Wapy CUHTE3YETbCA MeNaHiH, rMikoreH, BitamiH D;

PeuentopHa | Peuentopu wkipu 3a6esneuyoTb JOTUK, BiAUyTTA Xonogy 1 Tenna, 6onto
3anacnvBa MigwkipHa xMpoBa KNiTKOBKHa € Aeno 6inoro i 6yporo »upy nognH1
AmopTun3y- Mu1poBKIl NPOLIAPOK HABKOJIO BHYTPILLIHIX OpraHiB 3axyLLaE iX Big MexaHiyHmX

BaJibHa ynnvBiB

Omyxe, LWKIPA — 308HiwWHil NoKpu8 mina to00UHU, WO BUKOHYE (yHKUiI, CNpAMOBAHi
Ha npucmMocy8aHHs JII0OUHU 00 YMOB 308HiWHbO20 cepedosuwd.

flka 6ygoBa WKipy nrognHN?

LWkipa y nrognHn mae nnowy 1,5-2,5 mM?, macy — 2-3 kr (5 % Big macu Tina), ToBLK-
HY — 2-5 MM. Ha KoxKHOMY 1 cm? po3mileHo 613bKo 6 MiH KNiTuH. LWKipa cknagaetbea
3 TPbOX Wapis (in. 77).

30BHILLHIN Wap WKipw, enidepma (Hadwkip’a, enidepmic), yTBopeHuii baraToLla-
POBMM NAOCKUM eniTeniem. BepxHi nnactu uboro wapy yTBOpeHi MepTBUMU 3POroBi-
AUMKN KNITMHaMKU. BOHM 3axmLuatoTb WKipY Bif NOWKOAMXEHb 1 MPOHUKHEHHA MiIKPOOp-
raHiamiB ycepeguHy Tina. 3porosini KNiTMHM NOCTINHO 3MyLLYyIOTbCA, MPOTE enigepmic
He CTa€ TOHWMM. [NnbLLe po3TalloBaHi XWUBI KNITUHW, BOHWN NOCTINHO AiNATbCA 1 3a6e3-
neuvyioTb BiAHOBMIEHHA BCbOrO LWapy. Y 3B’A3Ky 3 LM B enigepmici BUOKPEMIIOOTb ABa
npoLuapKku: pozosull i pocmkosud. Cepep, KNiITUH POCTKOBOTO LWapy € NiIrMeHTHI KNiTu-
HW — MeNaHoLUUTK, WO YyTBOPIOIOTb Me/IaHiH. Lli TeMHO-KOpMYHEBI nirmeHTn 3abe3ne-
yyloTb 3abapBneHHA BOJIOCCA, LWKipW, panay»KHoi 060MOHKM OKa. BifoMo TakoX, Lo
MenaHiHW, KpiM MirMeHTHOI QYHKLii, BUKOHYIOTb
dyHKuito 3axucTy Bif YO-onpomiHeHH:A. BoHM no-
rAVHAOTb eHEepPrilo LMX MPOMEHIB i CMIPAMOBYIOTb
il Ha CUHTE3 PEYOBUH 11 TENSIOYTBOPEHHSA.

In. 77. byposa wkipw:
1 - enigepmic; 2 — gepma;
3 - rinogepma; 4 — CTpUXKeHb
BONIOCUHM; 5 — Kaninapu;
6 — M'A3-nigiimay BoNoCuHY;
7 — canbHa 3an03a; 8 — KopiHb
BOJSIOCMHU; 9 — HEPBOBI 3aKiH-
yeHHs; 10 — noToBa 3ano03a;
11 - apTepionu i BeHynn




Mip enigepmicom po3milieHnin apyrun wap - gepma (e1acHe wikipa). B nepmi Bu-
AinATb ABa NpoLWapKmM: cocoykosul (YTBOPKE BUCTYNN) i cimyacmud (MicTUTb enac-
TUYHIi Ta KONareHoBi BONOKHA). Y aepMi po3TalloBaHa nepeBaxHa 6inbLwicTb GyHKLio-
HaNbHVIX CTPYKTYP LKipU: Hep8osi 3akiHYeHHs U peyenmopu, KDOBOHOCHI U liMgamuyHi
CyOUHU, CanbHi U Nnomosi 3a7103u, 80710CAHI CyMKU U M’A3U B0O/TOCUH.

Hairnn6wwin wap wkipw — rinogepma (niowkipHa »upoea KnimkosuHa) — ckna-
JAETbCA i3 CNONMYYHOI TKAHWHW Ta BEMMKOI KifIbKOCTI XNPOBUX KAITUH. [py 0XMpiHHI Ta
LientoniTi came B LibOMY Lapi BiaOyBaloTbCA 3MiHU.

Omxe, WKipa 1tOOUHU CK1A0AaeMbCA 3 enidepmu, 0epmMu ma 2inooepmu.

flke 3HaYeHHA NOXiAHNX WKipn?

Kpim camoi wkipu B opraHi3mi € il NoXigHi: HirTi, BONOCCA Ta WKipHi 3an103u.

Hirti — pozosi ymeopu y 8uznadi nnacmuHox,
wo micmameca Ha naneysx (in. 78). KiHunkn nanbuis
MatoTb 6e3niu UyTNMBUX HEpPBOBMX 3aKiHUYeHb, IO
pobuTb X OAHIEI 3 HANBAXKIMBILLNX CUCTEM CMPUIA-
HATTA iHpopMmaLii. | came HirTi 3axuwatoTb iX Bif 30B-
HiLLHIX ynnmBiB. Micuem pocTy Hirta € NOro KopiHb, a
WBMUAKICTb poCTy — 6113bKo 0,2 MM 3a 00Y.

Bonoccs — s8udosxeHi ymgopu, wjo 8UKOHYIOMb
mensnope2ynayitiHy, 3axucHy ma 4ymsausy (yHKUii. -
Y BONIOCMHI pO3pPi3HAIOTb KOpiHb (y WKipi) Ta cmpu- 8 7 6
XeHb (Han nosepxHeto WKipw). Bonocca 36epirae Te- In. 78. ByaoBa HIrTA NOAMHN:
Mno 1 3ax1Lae WKipy rofioBu Bif CNeKkun Ta xonogy, 1 — HirTboBa MNACTUHKa: 2 —

a oui, Hic, Byxa — Big nuny, onagis. B ocHOBI KOXHOT niBMicsLb; 3 — HIFrTbOBUIA BaNIUK;
BOJTOCVHU LWKIPW 3HAXOAUTLCA € KPUXITHWUIA M'A3-Mi- 4 — enigepmic; 5 - nepma; 6 —
dinmau. Bonocca nognHn B cepefHbOMy pocTe i3 KOpiHb HirTs; 7 — KiCTKa nanbus;
WBMAKICTIO 7 4o 12 MM 3a MicALb 3a paxyHOK BONO- 8 — HirtboBe noxe
CAHOT UMOYNUHM.

LKipHi 3ano3um - ymeopu wikipu, wo 30amHi cmeoptogamu U 8udinamu nesHi cekpe-
mu. [lo ui€i rpynu 3an03 HanexaTtb MNOTOBI, CaNbHi 1 MONOYHI. [Tomosi 3as103u cknapa-
I0TbCA 3 MIA 1 NOMOB0I NPOMOKU, L0 BIAKPUBAETLCA Ha NOBEPXHI enigepmicy nomo-
8010 nopo;o.‘l'xymonleVl 6n13bKO 2,5 MJTH, HanbiNblua KiNbKicTb Ha AONOHAX — A0 500 Ha
1 cm’. TToTOBI 321031 BiAIrpaloTb BaXN1BY POJb Y BOAHO-CONbOBOMY OOMIiHi, BUAINEHHI
3 OpraHiamy npogyKTis 00bMiHy, Tennoperynauii. CasneHi 3a7103u po3TalloBaHi Male no
BCill WKipi, 32 BUHATKOM [ONOHeN Ta nigows. HanbinbLue ix y WwKipi o6nunyua 1 ronosu.
CanbHi 321031 BUAINAOTL WKipHe casno (6nmsbko 20 r 3a fo6by), Wo 3mallye WKipy i Bo-
noccA Ta Hapae im enacTMYHoOCTI, obepirae Big Bonoru, BUCYLYBaHHA. Lleli cekpeT mae
Kucny peakuito (pH 5,5) i 6aktepuungHi BnactmeocTi. Mos1o4YHi 3a7103u € BUJO3MIHEHN-
MW NMOTOBUMM 3a7103aMMU, LLIO PO3BUHYTI NULLE B >KiHOK. MonoyHa 3a5103a cKnafjlaeTbes 3
YaCTOK »KMPOBOI TKAHWUHW, Y AKIl pO3TalloBaHa 3a1031CTa TKaHHA 3 MOJTOYHUMM KaHa-
namu, Wo nepexoaatb y BUBiAHI NpoToku. OcHoBHa GYHKLiA LUX 3an103 — BUPO6NeHHs
MOJIOKa [NA BUFOA0BYBaHHA HOBOHAPOAXKEHOTO.

Omyxe, NOXiOHi WKipu — Hizmi, 80710CCA Ma WKipHi 3a7103uU — 6epyme yyacme y menJio-
pezynauil, audineHHi, 3axucmi, iMyHHiIU pezynauil, noOpa3nueocmi opeaHiamy.

AIANbHICTb

CAMOCTINHA POBOTA BuBueHHs 6yA0BM WKipn y 3B’A3KY 31i pyHKLiAaMU
Xia po6otm:

1. Bi3bMiTb nineTKy Ta KanHiTb Ha WKipy KpanauHy Bogu. LLlo BiguyBaeTe 1 cnoctepi-
raete? Yomy?

2. BigTArHiTe WKipy Ha TUnbHOMY 6oUi KMCTI pyku i BignycTiTe. LLlo cnocTtepiraete?
Po3rnaHbTe BIAKPUTY AINAHKY KUCTI PYKK 1 3BEPHITb yBary Ha xapaktep noBepxHi.
Yomy dopma 11 po3TallyBaHHA NiHiM € iIHANBIZYaNnbHUMIN?

3. Po3srnaHbTe 3abapBneHHaA WKipy Ha BHYTPILWHI 1 30BHILLHIN YacTrHax KncTi. MoAc-
HiTb, Bifj YOrO BOHO 3aNeXWnTb i YOMY € Pi3HMM.

4. Bi3bMiTb nanbUAMN CKNAAKY LIKIPU Ha 3an’'ACTKY Ta 4yepe3 ofAr Ha XuBoTi. Homy
TOBLUYMHA LWKipY Ha UMX AiNAHKaX Tina € pi3How?

5. 3anoBHiTb TabNULIIO Ta BCTAHOBITb B3aEMO3B'A30K MixK 6y10BOIO | GYHKLiAMY LIKipW.

| LWap wkipn | Oco6nusocTi 6ynoBN | QyHKuiT |
Eninepmic

Hepma

MigwkipHa KNiTKoBMHa
PO3B’A3YBAHHA BMPAB «lycsua wkKipa» niognHn

MpoaHanisynte onuc: «B ocHo8i KOXHOI (1) 3Haxo0umeca KpuximHul mM’a3-eunpsam-

71A4. 3a nesHUX yMo8 yell M’A3 CKOPOYYEMbCA, a WKipa 008KOJ1a 80JIOCUHU YMBOPIOE 20p-
6uKu. Take AgUWE HA3UBAIOMb «2YCAYOIO WKIPOKO», a 3a NPUPOOOIO UA 3a1UWIKO8A pedK -
A-8i0N08i0b HAa3UBAEMbCA (2)». 3aMiCTb NP B ONUC NOTPIOHO BNMCATK C/IOBa, HABeAEH

B PAAKY. YKaXiTb NpaBUIbHUN BapiaHT. ‘

A 1 - canbHoOI 3an031, 2 — iIHCTUHKTOM

B 1 - notoBoi 3an03u, 2 - yMOBHUM pedriekcom

B 1 - BonocuHu, 2 — 6e3ymoBHUM pedekcom

I 1-aprtepionu, 2 - Tponiamom

3a AKNX YMOB BUHMKAE «rycsayva LKipa», abo Ak ii Ha-
31BalOTb Yy HAPOAiI «CMPOTU Ha LWKipi»?

BIOJIOTIA + ICTOPIA

Jlodosiko C¢popuya (1452-1508) Ha npi3BucbKo «Mopo»
(MaBp, TemHuin) - repuor MinaHa 3 auHacTii Chopua. Y 1646
poui B ITanii y 3amKy uboro repuora Bifgdynacb ypouncTa npo-
Liecisa, AKY OYOJII0BaB «30/10TUI XJIOMUMK, WO YOCOOoBaB «30-
note cToniTTA». TiNo xnonyrka 6yno NOBHICTIO BKPUTE 30/10TOK
dapboto. MNicna npouecii npo Hboro 3abynu i BClo Hiy BiH NpoBiB
Ha KaM'AHIN Nignosi 3anm, a paHKOM BUABUIIOCD, LLO «30/10TUI
XNONUYUK» NoMep. 3acTocyliTe 3HaHHA GYHKLIN LWKipW | NOACHITb
MOXK/MBY NPUYNHY 3arnbeni «<3010TOro XaonyrKay.

A=A PE3YJIbTAT

=22l 1-6 6anie ¢ 1. Lo Take wkipa? 2. HaBefiTb NpUKNaamn XUTTEBO BaKNMBIX

MpoLeciB OpraHi3my JIIOAUHY, Y 3AIACHEHHI AKux 6epe yyacTb LWKipa. 3. Ha-

3BiTb TPU Wapw WKipw. 4. 3 AKAM LWIAPOM MoB'A3aHa 6inbLicTb GyHKUiN wkipn? 5. Aki

LWKipHi 3251031 € B NOKpUBaXxX MoanHN? 6. Ha3BiTb noxigHi wkipn. 7-9 6anis ¢ 7. Axe

3HauYeHHA WKipy gna opraHiamy nioanHn? 8. Aka 6yaosa wWwkipn niognHn? 9. Ake 3Ha-

YeHHA MaloTb NOXigHi WKipn? 10-12 6anis ¢ 10. [JoBediTb 3HaYEHHA LWKipU B NPUCTO-
CYBaHHi OpraHiamy 10 yMOB HaBKOJIMLUHbOIO CepeoBuLLa.




Llikipa - ye Hati6nuxxya U Halikpawa 0719 Misa copoyka 3 4y0080to 30amuicmio npu-

cmocosysamu op2aHizm 00 ymos cepedosuwya.
Ountaya eHumknonegisa

§ 39. TEPMOPETYNALUIA. 3AXBOPIOBAHHA LWWKIPU

OCHOBHi NOHATTA 1 Kno4voBi TepmiHn: TEPMOPEIYJIALIA. TepmiuHnii onik.
O6MopoxeHHsA. TennoBui i coHauHnn yaap. 3SAXBOPIOBAHHA LUKIPU.
MpuraganTte! Lo Take TeNNOKPOBHICTL?

MomipkynTe!
Y BiZOMOro pocinicbKoro noeta, npo3aika 1 gpamaTypra, npeacTaBHMKa niTe-
paTypHOI Teuii KOHCTPYKTUBI3MY, |. JT. CenbBiHCbKOro (1899-1968) € pagku.
Ecnu 83ame Ha 1adoHb peibewky,
Ob6xuzaem ee 1a00Hb:
Pbibke HA00 mensia HEMHOXKO,
Ay Hac no xunam — OTOHb.
3aBAAKN YOMY NIOANHA € TENSIOKPOBHOIO ICTOTOHO | YOMY
«...Y HAC N0 XUJaM — 020Hb»?

3MICT

flka ponb wWKipy B perynauii Temnepatypm Tina niognHn?
TEPMOPEIYJNALUIA - 30amHicms mensioKpo8HUX OpedHi3mie niompumysamu Ha
cmanomy pigHi memnepamypy mina He3asaexHo 8i0 3MiH memnepamypu Ha8KoUWHbLO-
20 cepedosuwya. KOO X € HOpMasibHa TeMnepaTypa Tina nioauH1? 3a3Buryail, Le Temne-
paTypa Big 36,5 °C go 37 °C. NocCTinHiCTb TemnepaTypu Tina nognHN 3yMOBNeHa B3a€-
MOZI€I0 NpoLeCiB TEM/IOYTBOPEHHSA i Tennosigaadi.
Ta6nuusa 34. TEPMOPErynauifa y jiloguHu

| TennoyTBopeHHsA |

Tennosigaaua |

XimiuHa Tepmoperynsauin
Lle peakuii OKUCHEHHSA 3 BUAINIEHHAM eHepril, | Lie 4oTpy OCHOBHYX MeXaHi3mu, Lo BiabyBsa-
6nusbko 50 % Akoi ae Ha Tenno. Binbysa- | oTbca, NepeBaxHO, Yepes LWKipy:
lI0TbCA B _KNiTUHaX cKeneTHUX M'AsiB (70 %), |+ KoHeekuis — Bigaaya Tenna yepes nositTps;
neyviHkuy (20 %), Mo3Ky (6113bKo 16 %), cepua |«  8UNPOMIHIOBAHHS — Y BUMNAL iHGpauepBo-

OdisnyHa Tepmoperynsauis

(6nmn3bko 11 %). Ha yacTKy Wwkipw Bif 3aranb-
HOI Tennonpoaykuii npunagae ycboro 2 %.
LBnaKy [OCTaBKY KWUCHIO ONA OKWUCHEHHA
BYI/IEBOAIB i KMPiB 3abe3neuye apTepianbHa
KpOB.

HUX NPOMEHIB;

+ mensionposedeHHA — Tennosifaava npu
bi3YHOMY KOHTaKTI MixK Tinamu;

+  8UNAPOBYBAHHS — TENNOBTPATY 3 NOBEPXHI

Tina B npoueci nepeTBOPeHHA BOAW B Napy.

Y npoueci TennoyTBOPeHHA BUOKPEMIIOIOTb fIBa OCHOBHI MeXaHi3Mu: ckopomJiuge
mensioymeopeHHsA (MMMOBINIbHE CKOPOUYEHHA CKeNeTHUX M'A3iB) i Heckopomsuse me-
njoymeopeHHsA (36iNbleHHA IHTEHCUBHOCTI peakUiil OKNCHeHHs). Ocobnnee 3HaYeH-
HA y TENNOYTBOPEHHI Bigirpa€e 6ypuli Xup, po3TalloOBaHNA Y NIOAMHU MiXK loNaTKamu,
Ha wwi. Lia ocobnuBa TKaHWHa Ma€ BENINKY KiNbKiCTb MITOXOHAPIM B KNITUHAX Ta iCHYE
nuiwe ana BUpobneHHsA Tenna.

OCHOBHyY ponb y TenaoBiagadvi opraHiamy NOAMHY Bigirpae Wkipa. 3a JONOMOrow
KOHBeKLii Ta BUNPOMIHIOBaHHA LWIKipa BUAANAE TENO NPY HOPMAsbHI KIMHATHIN Tem-
nepaTtypi. A 3 NigBMWeHHAM TemnepaTypu cepegoBuwa noHag +30 °C Tennosiggava
yepes LWKipy BifbyBaeTbCA NePEBaXKHO LLIAXOM BUMAPOBYBaHHSA | MOTOBUAINEHHS.

Tepmoperynauisa 3aincHI0eTbCA pedneKTOpHO, Nif BNIMBOM NoApasHeHb, Lo Haj-

XOAATb Bifi TepmMopeLenTopiB WKipW i BHYTPILLIHIX OpraHiB. LeAmp mepmopezynauyii

MICTUTbCA B rinoTanamyci 1 NignopAAKOBaHNI KOPi BEANKNX NiBKYSb rOSIOBHOMO MO3KY.
Y HbOMy BUAINATb ABi AINAHKN: LEHTP TENSOYTBOPEHHA Ta LEeHTPp Tennosiggavi. Ha
TepMoperynauilo BNANBaE N eHAOKPUHHA cncTema (ropMoHH rinodisy, HagHNPKOBUX
3a103, WUToNoAibHOT 3a103n).

Omxxe, pone WKipu 8 mepmope2ynayii No8’a3aHa 3 ii 8esIUKOI0 NJIoWelo, Kpi3b AKY
8i0bysaemobcsa mensiogiooaya.

flka nepwa gonomora Nnpu TepMi4YHNX NOLWKOMKEHHAX LWKipu, TennoBomy i

COHAYHOMY yAapi?

TepmiuHi oniky — ye NOWKOOXXeHHSA WKipu, W0 BUHUKAIOMb Yepe3 KOHMAakm i3 2d-
pAYUM NnpedMemom abo peqo8uHoto. OTPUMaHNI OMiK MOXXe BUKJIMKATU NMOYEPBOHIHHS,
NyLWeHHA WKipu, HabpAkK Ta Nyxmpi. Moxe 3'aBUTNCA GRIZICTb WKipW, a Npy MUOOKNX
onikax — HaBiTb 0OBYrNeHHsA TKaHWH. [epLua fonomora npy TEpMiYHUX OmniKax:

«  TpYNUHWTK KOHTAKT i3 AXKepesioM. 3HATU rapAuniA, obropinuin ogar abo ogAr, Wwo
TNi€, ane He YinaTu peyen, Wo Npuannam o WKipwu.

«  Oxonogutn micue yparkeHHA MPOXONOAHOK BOAOI0 He MeHLue 20 xB. Oxonoa»KeHHA
MOXKe OyTV ePpeKTVBHM MPOTArOM NepLumnx 3 rog nicia ypaxeHHA. JinaHku, siki He
nocTpakaanu, NoTPiGHO 3annLWaTN CyXUMH i TENIMMMU.

«  [icna oxonomeHHA micLAa oniky, Cif HaKNacTU CTePUIbHY MOB'A3KY.
O6GMOpOXKEHHA — Ye NOWKOOXEeHHS MKAHUH Mifd, BUKUKAHE 8NJIUBOM HU3bKUX

memnepamyp. HanuacTilwe Bif 0OMOPOXEHHA CTpaX[aloTb ByXa, HIiC, LWOKW, NanbLi

pyK i Hir. O3HakaMy 06MOpPOXKEHb € NOosiBa OiNUX NAM i BTpaTa YyTAUBOCTI HA ypaxe-

HUX XONOAOM AiNAHKaXx WKipw. MNepLuoto AoNoMorot npu 06MOpoXeHHI MOXYTb CTaTu

Taki Ail: JOCTaBUTWN NOTEPnifioro B Tensie micue, i301t0BaTh BiAMOPOXKEHY KiHLUiBKY Bif

30BHILIHBbOrO Tenna (Hanpvknag, 06ropHyT! BaTow) i NnLle MNicns Lboro Afs 3arajb-

HOro 3irpiBaHHA Tifna HanoITX NOTEPMINOro rapAYMM Yaem, KaBoto. Macax i 30BHiLIHE

3irpiBaHHA € MOXANBUM JiLLe MICNA TOro, AK Ha BCiX AiNAHKAX KiHUiBKN BigHOBUNaca

WKipHa YyTAUBICTb i 34aTHICTb O CaMOCTIHMX PyXiB. MNPy CUNbHUX OOMOPOXKEHHSX,

KON WKipa TEMHIE i Ha Hill yTBOPIOIOTLCA NMYXMPi, 0OMOPOXKEHY JiNAHKY CNig NPUKPUTK

CTEePUSIbHOLO MOB'A3KOI0 | OCTAaBUTM NOTEPNINOro A0 NiKapHi.

Npw gii BUCOKOI TemnepaTypu cepefoBuLLa i nig BNANBOM NPAMUX COHAYHMX NPO-
MEHiB Ha HENPUKPUTY rONIOBY MOXKYTb BUHNKATV TEMI0BUIA | COHAYHMI yaapw. Lli xBo-
pO6NUBI CTaHU 3yMOBNEHI TUM, O OpraHi3m BTpayae BeuKy KinbKicTb pignHu, KpoB
CTa€ B'A3KOI0, MOPYLUYETLCA piBHOBAra coner B opraHismi. Lie npveBognTb O KMCHEBOro
ronoAyBaHHA TKaHWH, 0cobBO ronoBHOro Mo3ky. COHAYHMI yaap — Ue npobnema, 3
AKOIO MM MOXEMO 3ITKHYTUCA BUKIIIOYHO B NiTHIN Nepiog yacy, B TOM Yac AK TennoBuin
yAap MOXHa OTPMMATK i B 3aKpUTOMY NPUMILLEHHI, Ae H1U3bKa BONOTICTb i BUCOKa Tem-
nepatypa nogitpA. PakTtopw, WO CNPUAIDTb TENSIOBOMY | COHAYHOMY YAapaMm € 3aHaaToO
BeNMKa Maca Tifa, CTpecu, ogAr 3 WTYYHNX TKaHUH, MOraHe NpPOoBITPIOBaHHA Yy NPUMI-
L EeHHi, cepueBO-CyANHHI Ta eHOOKPWHHI 3aXBOPIOBaHHA TOLLO.

Mepwnmy 03HaKaMu TeMIOBOTO | COHAYHOIO YAAPIB €: 3d2a/1bHA C/1abKicMeb, 207108~
Hul 6inb, Hydoma, 6;1108aHHA, HENPUMOMHICMb, NPULWBUOWEHHA OUXAHHA MA cepyeso2o
pummy, nidguweHHs memMnepamypu misa 0o 38-40°.

MNepLwa gonomora BK/OYAE Taki Npoueaypu, AK NepeHeceHHA NoTepninoro y npo-
XOonofgHe Micue, 3BifIbHEHHA NOro Bifi BEPXHbOIO OAArY Ta 3MOUYYBaHHA LWKipW NPOXO-
NOJHO BOAOK, NPUKNAAaHHA 4O Tila MOKPOro pyLUIHMKa Yn npoctmpagna. OgHum 3
HaMBaXKNMBILIX MOMEHTIB NPOodiNakTUKM TEMOBOr0 YAapy € 3anobiraHHA 3HEBOAHEH-
HI0 opraHi3My i BXXMBaHHA AKOMOra 6inblUoi KinbKocTi BoAW. Ana nporynsaHok B cre-
KOTHWI AeHb Cnif BiggaBaTy nepesary ogAary 3 fIerkux, HatypanbHUX, CBITANX TKaHWH
i nam’ATaT NpPo ronoBHUN y6ip. JIlogsM NOXMOro BiKy i AiTAM Mg Yac NigBuLLeHOT Co-
HAYHOT aKTUBHOCTI Kpalle 30BCiM yTPUMaTUCA Bifj MPOTryIAHOK.




Omxe, mensosuli yoap — ye nopyweHHs XummeoissbHOCMI opzaHi3my, nos’saHe 3
U020 nepezpieom, a cOHAYHUU yOap € x8o0pobIUBUM CMAHOM, WO No8’a3aHul 3 6e3no-
cepeoHiM 8nUBOM COHAYHO20 BUNPOMIHIOBAHHSA HA OP2aHI3M.

AKi npnunHM i npodinakTnKa 3axBOPIOBaHb WKipu?

3AXBOPHKOBAHHA WKIPWU - xgopobausi 3miHu wiKipu ma ii noxioHux. Ha wkipHi
3aXBOPIOBaAHHA (OepmaTo3n) cTpaxkaae 6mm3bko 22 % HaceneHHs. LLKipHi 3axBopio-
BaHHA BMBYaE po34in MeanLUnHn — 4epMaTonoris.

AKi X NPUUMHK WKIpHUX XBOPO6? baraTto 3axBOpIOBaHb LWKIpU € pe3ynbTaTtoM Ail
30BHILLHIX YMHHUKIB: MIKPOCKOMIUHI rprubKu (cmpueyyqul nuwad, KaHOUdo3u, napwa
207108U), CTadiNOKOKOBI 1 CTPENTOKOKOBI 6aKTepii — eHilIHUYKO8i 3X80PHOBAHHS, TBAPW-
HU-NapasnTy (KOPOCTAHWI KNill, BOLLA NIOACbKA) — KOpOoCcmy, neduKysbo3, Bipycu — 60-
podasku, 2epnec. LLIKignvMBe BUNPOMiHIOBaHHA MOXe CNPOBOKYBaTV MYX/IMHHI XBOpO6U
WKipwy (MeslaHoma), TemnepaTtypa — oniku Y 06MOPOXEeHHS, KUCIOTU UM YK — XiMiYHi
oniKu.

BHYTpILLHI YMHHUKK (Hanp., 3aXBOPIOBaHHA BHYTPILIHIX OpraHiB) CNPUYMHIOTbL
anepriyHi xopobu WKipn — KPONUBHUYIO, eK3eMy Ta iH. Papg 3axBoploBaHb 3yMOBMIEHNIA
nopyLieHHAM GYHKLi HEPBOBOI cucTeMu (Helipodepmim, ncopias), eHIOKPVHHOI cuc-
Temu (cebopes). AucbakTepios KMLIEYHKa — Lie OfNH 3 YAHHUKIB BUHUKHEHHSA LIKIPHAX
3axBOPIOBaHb. 3MiHU CKnagy KMLWKOBOI Mikpodnopu NopyLUyoTb TPaBEHHS i 3aCBOEH-
HA NOXMBHUX peyoBKH. OpraHiam nourHae BigvyBatn AedilnT BiTaMiHiB, O No3Hayva-
€TbCA Ha BOJIOCCI, HIrTAX, WKIpI.

OCHOBHUMW 30BHILLIHIMWN MPOABaMU LLKIPHMX 3aXBOPIOBaHb € CBEPOIXK, HAbPAKHY,
NOYepPBOHIHHA, BY3JIMKN, NYLEHHA, BUCUMKA, NAMYU TOLLO.

BaxxnvBe 3HaueHHs y npodinakTuLi 3aXBOPIOBaHb LLKipY Ma€ JOTPUMaHHA Npasui
ocobucToi ririeHn. lrieHa wKipn nepepabdavae MUTTA pyK nepeq iketo, Nicna nporyna-
HOK, Nif Yac BeYipHbOro i BPaHilLHbOro TyaneTy, WOoAeHHe NPUMHATTA TENIOro ayLy
abo BaHHW nepef cHoM. OfHUM 3 3ax0fiB, CMPAMOBAHKX Ha NOJIMLWEHHA CTaHy WKipK,
€ macax. Lla npouefypa cnpuae po3wnMpeHHio CyArH, NPUCKOPIOE PyX KPOBi i nonin-
LUYE >KMBMEHHA TKaHWUH. [1p1 LIbOMY MOCKNIOETLCA BIATIK KPOBI, LWKipa OUNLLYETbCA, CTaE
M'AKOIO 1 €N1aCTUYHOI0. 3HAYHO MIABMLLYE CTINKICTb LWKipU 3arapTyBaHHA 3 JOMOMOro0
COHUA, NOBITPA 11 BoguW. Baxknneum y 3anobiraHHi xgopobam LWKipK € cncTemaTnyHi 3a-
HATTA Gi3KYNbTypOIo, AKa CNPUAE AiANbHOCTI BHYTPILIHIX OpraHis, MOMIMLYyOYN TUM
CaMVM CTaH WKipy. Benvke 3HaueHHA Ana npodinakTUKN 3aXBOPIOBaHb WKipWU MaE i
NPaBUTbHU PEXNM XapUyBaHHS.

Omxxe, WKipa — ye NOKpUBHA cucMeMd, Ha AKY NOCMIUHO 8NUBAIOMb YUHHUKU cepe-
dosuwd, HAaciOKOM 4020 MOXymb 6ymu xeopobu WKipu.

RIANbHICTb

MPOEKTYBAHHSA BusHaueHHA TUNY WKipW Ha Pi3HUX ginAHKax o6nnuysa
Ta BignoBigHNX NpaBun gornagy 3a WkKipoto
byposa wKipn 3a3Buyain, ogHakoBa B YCix ntogen. Bigmin-
HiCTb MONAra€ B TOMY, HaCKiNIbKM iIHTEHCUBHO CasibHi 351031 BU- f

o

[inAoTb WKipHEe cano i AKOK € 34aTHICTb WKipy Ao 36epiraHHA N [ ﬁ 73
Bonorun. CyyacHa KOCMeTONOriA HapaxoBy€E YOTUPW TUMNK LWKipK R L 1
0651MYuA: HopManbHa LWKipa, Cyxa LWKipa, »KMpHa LKipa Ta 3Mi-

WaHa WKipa. AK BU3HAUMTL TUN WKIPU Ha Pi3HMX AiNAHKax 06- E L

NMYYA 'y AOMaLLHIX yMoBax? AKMMY € O3HaKM TUNIB LWKipwn?
Migrotymnte NpoeKT i BigluyKanTe BiANOBIAb Ha Ui Ta iHLI 3a-
NUTaHHS.

A A

BlOJIOTIA + 34OPOB’A KocmeTnka n 3popos’s

Kocmemuka - cykynHicTb 3acobiB 1 meTofiB Ans nonin-
LLEHHA 30BHILIHOCTI NoANHN. KOCMETMKOIO Ha3MBaloTb TaKoXK
3acobu gornagy 3a LWKipow, BONOCCAM i HIrTAMU, peyoBUHN
ONA HAafaHHA BiguyTTA CBIKOCTI Ta CNOCO6W MigKpecneHHs
Kpacu Tina n o6nunuusa. O6rpyHTyiTe CyaKeHHsA Npo 3HayYeH-
HA OOTPUMaHHA NpaBun AOMNAZY 3a BNACHOIO LWKIpPO AnA
36epekeHHA 310pOB'A.

A8 PE3YJIbTAT
=3

1-6 6anis ¢ 1. LLlo Take Tepmoperynauia? 2. Ha3giTb /Ba OCHOBHUX MeXaHi3-
Mu Tepmoperynadii. 3. Lo Take TepmiuHi oniku 1 06mopoxkeHHA? 4. Lo Take
TenaoBuI Ta COHAYHUM yaap? 5. LLlo Take 3axBoptoBaHHA WKipw? 6. HasediTb npuknagn
LWKiIPHUX 3aXBOpIOBaHb. 7-9 6aniB ¢ 7. flka ponb WKipu B perynauii TemnepaTypu Tina
nioanHN? 8. flka nepLua 4ONOMora NPy TeEPMiYHNX MOLLKOMKEHHAX LWKipW, TEMOBOMY
1 cCOHAYHOMY yAaapi? 9. AKi npuunHM 1 NpodinakTrka 3axBopioBaHb WKipu? 10-12 6a-
nis ¢ 10. O6rpyHTYyTE CyAMKeHHA NPO 3HaYeHHA AOTPVIMaHHA NpaBu Aornagy 3a Bnac-
HOIO LLKipOIOo Afs 36epexkeHHs 340POB'A.




Tema 8

3B’A30K OPTAHI3MY IO ANHIA
13 3OBHIWWHIM CEPEOOBULLEM.
HEPBOBA CUCTEMA

—0—©®

Yci xxummesi nposigu 8 op2aHiami — 4u mo npocmuii Yu Mo ckaaoHull
m’A3osuli pyx, po6oma mpasHux 3as103, 06MiH pe4o8UH mouwjo —
30ilicHIOIOMbCA 3a y4acmio Hepeosoi cucmemu.

«AHaTOMIA NIOQNHNY

§ 40. BYA,OBA HEPBOBOI CUCTEMU

OCHOBHi NOHATTA N Knto4voBi TepmiHn: HEPBOBA CUCTEMA. LieHTpanbHa
HepBoBa cuctema. NepndpepunuHa HepBoBa cucTtema.

MNpurapanTte! Lo Take HepBoOBa perynsauia?

MomipkyiiTe!

OounH 3 3acHOBHUKIB HeBponorii, CaHmesezo Pa-
moH-i-Kaxane (1852-1934), nucaB: <K eHMomos102, Wo nepecii-
0ye Ackpaso 3abapssieHo20 Memeslukd, A NOJII08A8 8 KA3KOBOMY
cady cipoi pe4yosuHU 3a HeUPOHAMU 3 Ix efeeaHmMHUMU hopmamu,
wo Hazadysanu MAeMHUYUX Memesukie Oywi, mpinomiHHA Kpu-
Jleyb AKUX — YISTKOM MOXJ/IUBO, KOJTUCb — XMO 3HAE? — MOXXe NPOAC-
HUMU mMaemMHuyto O0ywesHo2o0 caimy». A AK opraHizoBaHui Lei
Ka3KoBWI caf, HepBOBOI cuctemm?

3MICT

flka opraHi3aujis Ta 3HaueHHA HePBOBOI CMCTEeMU TIOAUHN?

HepBoBa cuctema nioguHy yTBopeHa 65m13b-

Ko 20 minbApdamun 3ipyacTux, BUOOBMXEHUX, Mi-

pamifianbHuX, OBaNbHUX, KyOiUHMX HENPOHIB, Lo

MaloTb Hepeoei 3akiH4YeHHA. Lli po3ranyeHHs

BIAPOCTKIB CnpuiiMaloTb iHpopmaLito i3 cepeno-

BuLWa (Y4yTnmBi 3aKiHYeHHA), 3'€AHYI0Tb HENPOHU

(CMHaNTWYHI 3aKiHYeHHA) | NepedaloTb IMNYNbCK
Ha po6oui opraHu (pyxoBi 3aKiHUeHHs).

OpraHu HepBOBOI cMCTeMM NOBYLOBaHI i3 Cipol

Ta 6inoi peuoBuHW. CKynyeHHA min HelipoHie ma ix

Kopomkux giopocmkie y mexax LJHC yTBoptoe cipy

peqyo8uUHy, a CYKynHicmb ixHix 0082UX 8iOpOCMKig —

In. 79. bynosa HepBa

6iny pe4osuHy. HelipoHY Cipoi peuoBVHU YTBOPIOOTb HEMPOHHI CITKM AnA aHanisy iHpop-
Mallii, a 6ina peyoBUHa 34iNCHIOE NPOBeEeHHS IMMYNbCiB.

3a mexamu LIHC HelMpoHu yTBOpIOIOTH Hepeosi 8y3/1u. BoHn nobynosaHi 3 6aratbox
HeWPOHIB i 3aXKLLEeHi CNONYYHOTKAHVMHHOIO Kancynoto. Po3TalloBaHi By3nn B opraHax abo
HaBKOJI0 OPraHiB Mo xofy HepBiB Ta 3a6e3neuyioTb 06POOKY 11 Nepepo3noAin iMnynbCis.

[nA wenaKoro NpoBefeHHsA iMMyNbCiB Ta HAZIMHOrO NOEAHAHHA HEPBOBUX LIEHTPIB
3 OpraHamu i TKAHUHaMM OpraHi3My HepBOBa ccTeMa Ma€ Hepau (in. 79). Y 6ynosi Hep-
Ba BUAINAIOTb akcoHU (1), WO BKPUTI Mi€sIiHO80I0 060/10HKOIO (2). Pa30M BOHM yTBOPIOIOTb
Hepeosi 8os10kHA (3). BcepefnHi HePBIB NPOXOAATb KPOBOHOCHI CYOUHU (4). 330BHi Hep-
BY BKPUTI CNOJTYYHOMKAHUHHOK 060/10HKO0 (5), B TOBLLi HEPBA € XXUpo8a MKAHUHa (6),
Hepeosi nyyku (7) 3 BNacHOK 8HYMpiliHboto 060s10HKOI0 (8). HepBY noginAoTb Ha: pyxosi
(MicTATb pyXOBi BOMOKHA), Yymsusi (MaloTb Uy TAVBi BOSIOKHA) Ta 3miwaHi (nobynosaHi 3
YYT/IMBUX i PYXOBKX BOJIOKOH).

Taka opraHi3auia HepBOBOI CUCTEMWN CMPAMOBaHa Ha 3AiINCHEHHA YOTUPbOX OC-
HOBHUX QYHKLIN.

Ta6nuusa 35. ®YHKLIIT HEPBOBOI CUCTEMU B OPTAHI3MI JIIOAUHN

| DyHKUiA | CyTHicTb |

TR ——————————————
IHopmauinHa | CnpuiiMaHHA BNAWBY CepefoByLLa Ha OpraHiam

MposigHnKoBa | MpoBefeHHA 30yaXeHHA HEPBOBMM BOSIOKHaMM

AHani3 iHpopmaLii, KOHTPONb Aili Ta 06'€AHAHHA CKNAJOBMX YaCTUH OpraHis-
My B €4UHe Line

PednektopHa | DopmyBaHHSA BigNoBigHMX NPUCTOCYBANIbHNX PeakLill opraHiamy

I[HTerpaTvBHa

Omxe, HEPBOBA CUCTEMA - ye cykynHicme cmpykmyp Hep8o80i mKAHUHU, AKi
30ilicHIOrOMb CNpuliMaHH#A, aHanis i nepedady iHgopmayii, wo 3abeaneyye npucmocy-
8aHHs Op2dHi3my 00 8nJsiugig cepedosuwd.

AKi e Bigainu HepBOBOI ccTemn?

[nAa 3pyyYHOCTi BUBYEHHA HEPBOBY CUCTEMY JIIOAMNHM
NnoAinATb Ha LeHTpanbHy i nepudepuyHy.

LleHTpanbHa HepBoBa cuctema (LUHC) - ocHosHa
4acmuHa Hepgosoi cucmemu, 00 CKaady AKOI 8X00AMb
207108HUU Ma cnuHHUU MOo30K. 3HadyeHHAa LIHC nonsrae y
3[iACHEHHI cKNagHKX pedneKkToOpHNX peakuil, Wwo 3abes-
neuyioTb AiANbHICTb OPraHiB 1 cuctem opraHismy. [lo Toro
X LHC 3abe3neuye 3B'A30K OpraHiaMy 3 HaBKONMLLHIM ce-
peposuwem. Bigainu LLHC nobynosani 3 6inoi i1 cipoi pe-
YOBUHW.

Mepudepuuna HepeoBa cucrema (MHC) - yvacmu-
HAa Hep8osoI cucmemu, W0 po3mMawo8aHa No3a 20/106HUM i
cnuHHUM mo3kom. OCHOBY LibOro BigAiny cknagatoTb HepBU,
HepBOBIi By3/1, HepBOBI cnneTeHHA. OCHOBHO GYHKL €0
MNMHC € nepegaya HepBOBMX iIMNYbCIB MO BCbOMY OpraHis-
My. Hepsu NMHC noginAtoTb Ha CMMHHOMO3KOBI Ta YepernHo-
MO3KOBI. CMMHHOMO3KOBI HEPBM € 3MiLLAHNMW, X Y TIOANHN
31 napa, i BOHW iHHEePBYIOTb YCi AiNAHKM Tina JANHN, PO3-
TaWOBaHI HUXKYe LWui. YepenHOMO3KOBI HepBW BiaAXodATb .4';-&:
Bifj rONIOBHOIO MO3KY i MOXYTb OYTV Uy TNIVBMMMU, PYXOBUMY
1 3MilaHUMK. YCbOro YepenHOMO3KOBUX HepBiB 12 nmap, i In. 80. HepBoga cricTema
BOHW iHHEPBYIOTb OPraHun YyTTA | AeAKi M'A3n. NOJNHN




OyHKLiOHaNbHO HEPBOBY CUCTEMY MPUNHATO NOAINATA Ha COMATUYHY I aBTOHOM-
Hy (BeretaTusHy). Comamu4Ha Hepeoea cucmema 3abe3neuye RifanbHICTb CKeNeTHNX
M’A3iB, OpraHiB YyTTiB, 327103 30BHILIHbOI CeKpeLlii, WKipK, a 6ezemamueHa Hepeoea
cucmema BifnoBiAac 3a AiANbHICTb BHYTPILLHIX OPraHiB, 3a5103 cekpeLii, KPOBOHOCHUX
CYAVH.

Omxe, Hepgosy cucmemy yMOBHO NOOINAIMb HA UeHMPAsibHy, 00 AKOI 8x00Mb
CNUHHUU | 207108HUL MO30K, ma nepugepuydHy, Ky ymeopiorome Hep8o8i Cmpykmypu
30 Mexamu yeHmpasibHoI.

RIANbHICTb

CAMOCTIAHA POBOTA HA 3ACTOCYAHHA 3HAHb bynoBa i1 pyHK-

Lii HelpoHa

Mpuragaiite Ha3BM MO3HaYeHUX enemeHTiB OyaoBwu
HelpoHa Ta BKaxiTb IXHE 3HAYEHHA Y HEPBOBIN perynawii.
| HasBa DyHKuii |
1-
2 -
3-
4 —
Bionoria + Mucreytso MY3UKA 1 HEPBOBA CUCTEMA

«My3uka, cmeopeHa 8esIuUKUMU KOMNO3UMOopamu, MAae yisnowy
cuny. Ak niku 8i0 20108H020 60110 NPONOHyOMbCA «BecHAHa nic-
Ha» MeHoenbcoHa, «[ymopecku» [leopxaka. PomaHmuyHa my3uka
Llly6epma, llymaHa, Yalikoscekozo, Jlicma cmeopio€e 8id4ymms
8inlbHo20 npocmopy. Pok-my3uka 8 cmuni Engica lNpecni, «PonniHe
CMOYH3» 8 He8es1UKIl KislbKoCmi MOXe 3HAMU Hepeoee i M’f308e Ha-
npyxeHHs. Ane Haliyy0oOilHiwumMu 018 Hepeosoi cucmemu € MeJo-
0iiy Moyapma...» — Tak onncaHo BB My3uK/ Ha opraHiam. 3a-
CTOCYyITe CBOI 3HaHHA 11 3aNPONOHYITe NOACHEHHA MO3UTUBHOTO
BMANBY MY3MK/ Ha HEPBOBY CUCTEMY.

A=A PE3YJIbTAT

=22l 1-6 6anie * 1. LLlo Take HepBoBa cucTema? 2. Ha3BiTb pyHKLii HepBOBOI CUC-

Temun moguHn. 3. Lo Take Hepsn? 4. Ha3giTb oCcHOBHI rpynu HepsiB. 5. Lo

Take LeHTpanbHa HepBoBa cuctema? 6. Lo Take nepudepnyHa HepBoBa cuctema?

7-9 6aniB ¢ 7. flka CTPyKTypHa opraHi3auia HepBOBOI cucTemMu ntognHu? 8. Ake 3Ha-

YeHHsA HepBOBOI cuctemu nroanHn? 9. ki € Bigainu Hepeosoi cuctemn? 10-12 6anis ¢
10. [loBepiTb 3HaUEeHHA CTPYKTYP HEPBOBOI CMCTeMU ANA 3abe3neueHHs i GyHKLN.

CnuHHUU MO30K - ye 2isificme 0epeso Xumms.
LOwuTaya eHunknonegia

§ 41. CMUHHUIN MO30K
OCHOBHI NOHATTA i1 KNouoBi TepmiHn: CMMHHNIA MO30K.
MpuraganTte! Lo Take LUeHTpanbHa HepBOBa cUcTeEmMa?

HoBunHM HayKkn

Mpwn TpaBmi CMMHHOIO MO3KY B JIIOAWHN NOpPY-
LYKOTbCA 3B'A3KN Mi>K HEMPOHaMK, i TiNO BTpayvae pyxnu-
BicTb. 2014-1 piK NPUHIC Hagilo MinbroHam ntogen, Aki
Ha3aBXAun NPUKYTi O iHBanigHMX Bi3KiB. [lpnBogom gna
ONTUMI3MY CTanu pe3ynbTaTv JOCTiAKEeHb, Y pamKax AKNX
WBENLAPCbKi BYEHI HaBUYMAM XOOAUTU Mapani3oBaHOro
Lypa. BoHU BXUBMAW FHYUKi eNeKTpoau B CIUHHUIA MO-
30K rpuU3yHa 11 aganTyBann napameTpu efekTPUUYHMX iIMNYNbCiB O HEPBOBOI CUCTEMM
TBapVHW. B pe3ynbTari Wyp 3Mmir He TinbKu 6iratu, a  jonaty pisHi nepewkoam, nigHi-
MaTmncA No cxofax.

3MICT

Y yomy nonsra€ CyTHiCTb XKUTTEBOBAXKNNBUX GYHKL|il1 CTUHHOTO MO3KY?
3aBOAKM CMMHHOMY MO3KY 3iCHIOITbCA Oyfb-sKi PyXOBi Ail NOAMHU: BCTaTW, B3A-
™, NigHATK, No6IrTk, NiTk, BiApi3aTy, HamanoBaTK 1 6araTo-6araTo iHWKX, WO iX an-
Ha, He nomivalouu, 3AiNCHIOE Yy CBOEMY MOBCAKAEHHOMY XUTTI. MKoAeH HancyyacHilWmm
PO6OT He 34aTHUIN BUKOHATU 1 TUCAYHOT YacTKKM TUX PYXiB i 4ilA, siKi NigBnagHi NoguHi
1 34iICHIOITbCA 3a JOMOMOIOI CMIMHHOTO MO3KY. BiH Ma€ HepBOBI LLeHTpW, Lo 3abe3-
neyyoTb poboTy CcepLs, LWIYHKA, NeYiHKU, HUPOK Ta 6araTboX iHLINX OpraHiB, 6e3 AKX
XKUTTA JIIOOUHU HE MOXJ/UBE. 3a JOMOMOIO CMMHHOFO MO3KY 36MPA€ETbCA 11 NOJAETb-
CA 10 FONIOBHOMO MO3KY Malixe BCA iHbopMaLlia npo BAAMB Tenna N Xonogy, LOTUKY
TUCKY, PO3TATHEHHS 11 60ni. NTTEBOBAX/IMBE 3HAUEHHSA CMIUHHOTO MO3KY MOB'si3aHe 3
ZABoMa yHKLiAMK: pednieKTOPHOI i MPOBIAHUKOBOIO.

PecpiekmopHa gpyHKyiAA CMVIHHOTO MO3KY MONArA€ B 34iICHEHHI pedreKcis, NoB's-
3aHUX i3 POOOTOI CKENeTHUX M'A3IB (comamuyHi pegiekcu) Ta perynsauieo GyHKLIN
BHYTPILLHIX OpraHiB (8ecemamusHi pegriekcu). YCi Ui peakuii 34ifCHIOITbCA 3a yYacTio
CipOI PeYOBUHN MO3KY.

[o comaTnuHmx pednekciB HanexaTtb BiJOMi BamM CyXOXusiKosi pegriekcu (KomiH-
HWI, axinnie, NiKTbOBUN). binblW CKNagHUMK € pummiuyHi pegiekcu, aKi NPOABNAIOTb-
CA B NOYEpProBii Aii M'A3iB-3rmHaviB i M'A3iB-pO3rnMHaYiB KiHLIBOK. 3a JOMOMOrO0 LnX
pedneKciB 34iICHIOITbLCA XOA4iIHHA i Oir.

Kpim po3rnaHyTMx coMaTnuHKX pedneKciB, CMMHHUA MO3OK 3ilCHIOE i 6araTo ee-
2emamusHux pegrekcise. Tak, y CMMHHOMY MO3KY PO3TaLlOBaHi LIEHTPY CyAMHOPYXOBUX
pednekcis, cevyoBuBefeHHs, aedeKalil i cTateBUxX GyHKLUiN. 3a3BUYall peprekcr CrnmH-
HOrO MO3KY 3[iNCHIOIOTbCA Mif KOHTPONEM HEPBOBMX LIeHTPIB, PO3MiLLEeHNX Y FONIOBHO-
MY MO3KY.

IHLLIOI0 BaXIMBOIO QYHKLIEID CMMHHOFO MO3KY € npoegidHuKoea. Ii BukoHye 6ina pe-
YOBVHA, WO 3B'A3YE CMIMHHNIN MO3OK i3 FONOBHUM. BUCXigHI WNAXM NpOBOAATb HEPBOBI
iMMyNbCy Yepes CNMHHWI MO30K 40 FOJTOBHOMO MO3KY, @ HU3XifHI LWWIAXW — Bifj rONIOBHO-
ro MO3Ky [jO CKeJIeTHUX Ta FaieHbKux M'si3iB, 3abe3neuytoun JoBibHI pyxu. Mpu Tpas-




Max CMIMHHOrO MO3KY Lji NPOBIAHI TPAKT! MOXYTb PYMHYBaTUCA | TOAi NtoAnHa BTpayae
YyTAMBICTb 11 34aTHICTb O PyXiB.

Omaxe, CMUHHUN MO3OK - ye 8iddin LUHC, wjo 8ukoHye pegiekmopHy
i npogioHUKO8BY (yHKUJI.

Aki oco6nnBoCTi 6y0BM CNIMHHOTO MO3KY?

CNVHHWIA MO30K pPO3TallOBaHUM Yy KaHani
xpebTa, Wo yTBOpeHWUn ayramm xpebuis. Mae
BUMMAL TAXa [OBXKMHOW 41-45 cm, giameTpom
6n13bko 1 cMm i Macoto 6nr3bko 40 r. CMHHWIA
MO30K BKpPMBaloTb Tp1 0O0NOHKIM: TBEPAA, NaBy-
TWUHHa i M'aKa (in. 81).

YcepepuHi ctoBOypa CMHHOIO MO3KY € cipa
pevyoB8UHa, WO Ma€E BUIMAL MeTeflKa 1 yTBOPHE
napHi BUcTynu — poru (nepepHi, 6iuHi, 3agHi).
BoHa micTuTb pyxoBi 1 BCTaBHi HEMPOHU, AKi KOH-
TPONIOTb PyXu Ta GyHKLii BHYTPILWHIX OpraHiB.
30BHILLHA 6i10 pe4o8UHA YyTBOPEHa MIENIHOBUMM
HepsosUMU B0JIOKHAMU, iKi YTBOPIOKOTb KaHaTu-
KW CNMHHOrO MO3Ky (mepepHi, 6iuHi, 3agHi). Lia
CYKYMHICTb BOJIOKOH 3[iICHIOE BaXNMBi [BOCTO-

' - ) In. 81. bynoBa crnivHHOro Mo3Ky:
POHHI 3B'A3KN Mi>K CIMHHUM i FOSIOBHUM MO3KOM. 1 _ 6ina PEUOBMHa; 2 — Cipa PeUoBH-

CRNVHHNIA MO30K CKNafaeTbcA 3 31 cermeHTa,
06’egHaHVX Y Bigainu: wulHud, epyoHud, none-
pekosul, Kpuxosudl, Kynpukoguu. Big KoxHoro
CermMeHTa CMUHHOTO MO3KY HamnpaBoO i HaniBo  XOBWil KOpiHelb; 7 — NianaBy TUHHNA

Ha; 3 — YYTNMBUI KOpiHeLb;
4 - By30/ YyTANBOrO KOPiHLUSA;
5 — CMMHHOMO3KOBUI HEPB; 6 — py-
BiIXOAATb HepPBOBI KOpiHUi. Yymsiusi (3a0Hi) ko- npocTip; 8 - TBepaa 060NOHKa;
piHUi MPOBOAATL IHGOPMALLiiO Big WKipw, M'aAsis 2 ~ MNaBYTMHHA obonokika; 10 - m'Aka
Ta BHYTPILUHIX OPraHiB 4O CIMHHOTO MO3Ky, Tomy ~ C0ONOHKa; 11 — LeHTpanbHmii Kanan;
. . L 12 — nepepHa 60po3Ha

no6ynoBaHi 3 UyTNMBMUX BONOKOH. Lli KopiHLUi Bif-
Pi3HAETbCA HEBENNYKMM MOTOBLUEHHAM — 8Yy3-
JIOM 4ymJiugo20 KOpiHYA, B AKOMY CKYMUyIloTbCA Tina 4yTnmBux HempoHis. A pyxosi (ne-
peoHi) KopiHyi 3abe3neuytoTb HaAXOLXKEHHA KOMaHA Bifj LLeHTPiB O poOoUKX OpraHiB.
Y MixxpebLieBomy OTBOpPI PyXOBi 1 UyTNMBI KOPiHLI 3N11MBaOTLCA, YTBOPIOOUM 3MillaHi
CNUHHOMO3K08i Hepau. BignoBigHO [0 KiNbKOCTI CErMEHTIB CMMHHUI MO30K Ma€ ax 31
napy HepsgiB: 8 Nap WuiHKX, 12 nap rpyaHux, 5 nonepeKkoBux, 5 KpMXOBUX | 0gHY napy
KynpukoBux. Micna Buxogy i3 CMIMHHOIO MO3KY KOXXEH HepB rafny3nTbCA 3 YTBOPEHHAM
HepBOBMX CNyieTeHb, CMMHHOMO3KOBWX BY3/1iB, HEPBIB, L0 iIHHEPBYIOTb OpraHu (mpome-
HeBWIA, NIKTbOBUI, Mi>XKpebepHi, CTerHOBUI Ta iH.). HallgoBLWKM i3 TakuX HepBiB € cTer-
HOBWIA.

MepenHa i 3aaHA CNIMHHOMO3KOBI 60PO3HU MOAINATb MO3KOBUI TAX Ha ABi CUMe-
TPWYHI NO380BKHI MONOBUHKM.

Omaxe, cnUHHUU MO30K JIIOOUHU MAE CezMeHmapHy cmosbyposy 4acmuHy,
8i0 AKOI hopmMyembca easy3ucma 4acmuHa.

BIANIbHICTb

JIABOPATOPHE JOCNIAKEHHA BuBuyeHHA 6y[0BU CNIMHHOIO MO3KY
MeTa: po3BrBaTV YMiHHA pO3Mi3HaBaTV efleMeHTH 6y0BY CMUHHOIO MO3KY.
O6nagHaHHA: Mofeni, MynaXi, MantoHKN CMIMHHOTO MO3KY.

Xig po6otu:

1. Po3rnaHbTe 30BHiLLHI0 OY0BY CMMHHOMO MO3-

Ky i BM3HauTe undpu, AKMMU No3HauveHi Taki 1
enemeHTV 6ynoBU: MO3KOBUU KOHYC, hepeoHs
60p0o3Ha, 6i4Ha 6OPO3HA, BEPXHA MeXa CNUH-
HOo20 MO3KY, Oe 8iH nepexodums y dogzacmuli
MO30K, WuliHe NOMOoBWeHHs, nonepekoae No-
mosujeHHs.

2. Po3rnaHbTe nonepeyHunii 3pis CNMMHHOIO MO3-
Ky i BM3HauTe undpy, AKMMU No3HauveHi Taki
eneMeHTV BHYTpiWHbOI 6yfnoBuK: poeu cipoi
pevyoB8UHU, KAHaMUKU 6if10i pe4o8uHU, YymJiu-
8i KopiHyi, pyxosi KopiHyi, nepedHto 60po3Ha,
3a0HI0 60pO3HA, M'AKY 060JIOHKY, honepeKoay
apmepito.

3. Nigcymok poboTn.

BlOJ1OrifA + 3[10POB’A PaguKynit, cNHHUI MO3OK 11 XpebeT

Padukynim — ue 3ananbHe 3axXBOPIOBaHHA BHACILOK yLU-
KOZXeHHA HepBOBMX KOPIHLiB CMIMHHOIO MO3KY. Pagukynit 6y-
BAE KifIbKOX Pi3HOBUAIB: WNNHWUIA, LUINAHO-NIEYOBUIA, FTPYAHWIA
i nonepekoBO-KpWKOBUIN. HesanexxHo Big cTaTi, 3ananeHHA
HEepPBOBMX KOPIHLIB MOXe BUHUKHYTU AK Y Nofel NOBaXKHOMO
BiKY, TaK i y gocntb monoaunx. OgHaK 3 BikOM pU3nK po3BUTKY
pPagavKyniTy nigBuLyeTbcA. Piu y Tim, WO paguKyniT 3'ABNAETb-
CA NnepeBa)KHO Ha OCHOBI OCTEOXOHAPO3Y, AKWI NPOrpecye B
6inbLu 3pinomy Biui. BUCNOBITb Cya»KeHHsA Wo10 B3aEMO3B'A3KY
MiX Lji€to XBOpo6oto, CMUHHM MO3KOM Ta XpebToMm.

AE—h PE3YJIbTAT

=== 1-6 6anie * 1. LLlo Take CMUHHMII MO30K? 2. Ha3BiTb GyHKLIii CMMHHOTO MO3-

Ky. 3. HaBepiTb npuknagun pednekcis, AKi 3aM1KaOTbCA Ha CMMHHOMY MO3KY.

4. [le po3TalloBaHWU CNNUHHUI MO30K? 5. Ha3BiTb 060NOHKN CMUHHOTO MO3KY. 6. AK

po3TalloBaHi cipa 1 6ina peyoBMHa CMUHHOTO MO3Ky? 7-9 6aniB ¢ 7. Y YoMy CyTHiCTb

XKUTTEBO BaX}NMBUX GYHKLIA CMMHHOMO MO3Ky? 8. AK 3aXMLEHUN CMUHHWUIA MO30K?

9. AKi ocobnusocTi 6ynosun cnHHOro mo3Ky? 10-12 6anie ¢ 10. [OACHiTb, YOMY CMMH-
HUIA MO30K Ha3MBaloTb AEPEBOM KUTTA.




Mo30K /1100UHU CK1a0aEMbCA 3 MiNbApOie HepP8OBUX K/TIMUH,
npu4yomy oKpemi HelipOHU N08’A3aHi 3 mucAYaMuU iHWUX.

AK Xe opeaHizosaHa ysa eesnudesHa mpusumipHa cimka?

3 KHUXKKM «MO30K»

§ 42. TOJIOBHUN MO30K
OCHOBHI NOHATTA i1 KNoYoBi TepmiHn: TOJIOBHUA MO3OK.
MpuraganTe! Lo Take UeHTpanbHa HepBOBa cncTema?

MomipkynTe!

YueHumu 6yno nposepieHe MOPIBHAHHA MiXK JIIOACbKUM
MO3KOM i OfHMM 3 Hanbinbwyx Komn'totepis y cBiTi «Kpeirr. Mpun
LboMmy Oyfio BCTaHOBMIEHO, WO A1A BUPILLEHHA ofHi€el 1 Tiei camol
3afavi Komn'lotep, 3a YMOBU 34iNCHEHHA HUM 400 mnH Jin 3a ce-
KyHZly, Ma€ npaLoBaTtii CTO POKIB, Yy TOM Yac AK MO30K MOXe 3pobu-
TN Ty caMy po6OTY 3a OfiHY XB. 3aBAAKM YOMY rONOBHUN MO30K Ma€
Taki nepesarn?

3MICT

flke 3HaUeHHA Ma€ roI0OBHUII MO3OK ANIA OpraHismy noguHn?

I3 3aranbHOI KiNbKOCTi HEMPOHIB OpraHi3my, Aka OLiHETbCA NPUOAN3HO B 20 Mi-
nbApAiB, 3/4 i€l KiNbKOCTI MICTUTbCA B FONOBHOMY MO3KY, pelTa — Y cnuHHoMmy. [o-
NOBHUI MO30K HOBOHAPOAXKEHOrO MiCTUTb 61M3bKo 10 MNpA HEMPOHIB, a HalbinbLwa
KinbKicTb — 14 MnpA HEMPOHIB — Y MO3KY AeB'ATUKNACHMKA. KOXXHWI TUMOBNIA HENPOH
Moxe maTu go 10 000 cuHancis i oTpumyBaTy iHpopmauito Bif 1000 iHWKX HENPOHIB.
LianbHICTb MO3KY NIOAUHN NOB'A3aHa 3 NOTOKOM iHPopMaLlii Mo cknagHWX naHutorax,
Wwo nobynoBaHi 3 HeMPOHHKX CiToK. CepeliHA Maca rofloBHOrO MO3KY B JOPOCIION Jlt0-
AnHu — 1300-1500 T, Wwo cTaHoBUTb 61M3bKo 2 % Big MacK Tina. Ane He3BaXkaloum Ha He-
3HaYHi PO3Mipw, FONOBHUIN MO30K 3 NIOr0 HEMPOHHOK OpraHi3aLi€lo € HaNBAXXINBILLIUM
OpraHoOM NOANHN. ke X 3HaYeHHA Ma€ rONOBHWI MO30K?

[ONOBHMI MO30K MICTUTb HEPBOBI LEHTPU pedrekcis, Lo
3[iICHIOIOTb MMMOBINIbHI NPUPOLMKEHI PYXW KOBTaHHA, ANXaHHS,
cepLe6uTTa, KNinaHHA, TpaBNeHHs Towo. A B Kopi niBkynb dop- | - Ped’”?"TOpHa
MYIOTbCA LIEHTPU [AOBINbHIX PYXiB, AIKMX MU HABYAEMOCh ynpo- | 2+ | |POBIAHNKOBa
LOBX XUTTA (peghriekmopHa pyHKyisA). ; :(ompon fofota

[ONOBHMIN MO30K KOHTPOSIOE BCi Ail opraHisamy niognHu. MNig 4: I:f;ggj;’;::a
yac 3pincHeHHA pednekciB Big pobounx opraHis 1O rosI0BHOrO
MO3KY HafxofATb CUrHanu BifHOCHO edeKTUBHOCTI peakuil. Lie ABmiye Ha3BaHO 3BO-
POTHUM 3B'A3KOM. CyKYMNHICTb HEPBOBUX LUNAXIB — pepNeKTOPHOI Ayrn Ta LUNAXIB OT-
pUMaHHA 3BOPOTHOI iHPopMaLii — yTBOploe pedneKTopHe KinbLe. Pe3ynstaTtom Takoro
KOHTPOJTI0 € HOBI MPUCTOCYBasbHI fil (KoHmpostorYa pyHKYisA).

Y ronoBHOMY MO3KY € Gina peyoBuHa, BONOKHa AKOI 3B'A3yt0Tb Mix coboto Biaainu
rOIOBHOrO MO3KY Ta YTBOPIOKOTb BUCXiAHI 1 HU3XIAHI WAAXM ANA 3B'A3KY 3i CMMHHUM
MO3KOM (npog8iOHuUKo8a (yHKYis)

Y ronoBHOMYy MO3Ky GOpMyloTbCA BiuyTTA, 6€3 AKMX HEMOXKNMBa Halla yaBa Ta
MucneHHsA. [lo Hboro HagxoauTb yca iHbopMmaLlia Bifg opraHiB 30py, C/yXy, HIOXY, CMaKy,
LOTUMKY, piBHOBaru, Aka 3abesneuye Bijo6pakeHHA HaBKOJNMLLHBLOTO CBIiTY (iH¢hopma-
yitina pyHKyisA).

|, HapeLwTi, FONOBHMIN MO30K € OCEPEAKOM 8UUWOI Hepsosoi dideHocmi (BHA), 3aB-
OAKN AKIN NiogrHa Ma€ nepesarn Hag «pO3yMHUMM» TEXHIYHMN CMCTEMaMU i BiAPi3-

OcHOBHi GyHKUiT
roJIOBHOrO MO3KY

HAETbCA Bifj TBAPWH 3 eleMeHTapHOI0 PO3YMOBOIO AiANbHICTIO. JTloANHA MOXKe TBOpU-
TN, CMIATUCb, NNaKaTy, pagdiTi, CNiBYYBaTU TOLWO Came 3aBAAKM HaALIOMY rONOBHOMY
MO3KYy. Llein BigAin mae ginaHKu, Wwo iHTerpytoTb iHbopmaLlito Ta cymicHO 3abe3neuy-
l0Tb Taki GYHKLii AK MUCNEHHSA, CBIAOMICTb, MOBY, Nam’ATb, eMoLii Towo (iHmeapauyit-
HA yHKYisA).

Omaxe, TOJTOBHUW MO30K - guwjuti 8i0din LIHC, wo 8ukoHye pegnekmopHy,
NposioHUKo8Y, iHhopMauiliHy ma iHmezpauitiHy gyHKUJI.

AKi oco6nuBoCTi 6yA0BY FONOBHOrO MO3KY NIOANHN?

MporpecBHUN PO3BUTOK MO3KY Yy NIOANHN 3yMOBMEHUI BMIVBOM TakKMX coLianb-
HMX YMHHUKIB, K MpaLA 1 uneHopo3ginbHa MoBa. B embpioHanbHoMy nepiogi iy nep-
Wi POKWN »KNTTA FONIOBHUI MO30K iIHTEHCMBHO POCTE, ane TiNbKK A0 25 pokiB gocarae
OCTaTOYHOI BENINUYUNHMN.

[ONOBHUI MO30K, AIK i CNUHHWIA, BKPUTUA 3
MO3KOBMMIK OBONIOHKaMK — TBEPAOH, M'AKOIO i
naByTWHHO. BOHW 3iICHIOTb 3axMCT Ta 3abes-
neuyoTb O6MiH PEUOBVH i3 TKaHVHaMWN BHYTPILL-
HbOro cepeaoBMLLa.

Y ronoBHOMY MO3KY NIOAVHW PO3PIi3HAIOTb
Taki Bigainu: doszacmuli MO30K, 3AOHIiU MO30K
(Micm i MO3040K), cepeOHili MO30K, NpOMiXKHUU MO-
30K Ta KiHuyesul (8enukuti) mo3ok (in. 82).

CepefHin MO30K, MICT i AOBracTum MO30K In. 82. BigAinu ronoBHOro Mo3ky
YTBOPIOOTb cm036yp 20J/108HO20 MO3KY. Llepe3 noavHn: 1 — BeANKNIA MO30K;
yBecb CTOBOYp rOfIOBHOrO MO3KY MPOXOAUTb CiT- 2, 3 — NPOMIXKHUM MO30K; 4 — cepes-
yacTui yTBip (peTukynapHa GopmaLin) — mepexa Hi MO30K; 5 — MICT; 6 — MO304OK;
0CO6/IMBUX HEMPOHIB, WO CNPUIAMAE 1 PO3Moai- 7 - [OBracTuii MO30K
nae iHbopMmaLito Ta niaTprmye ToHyc ycix Bigginis LHC. CtoB6ypHa YacT1Ha ronoBHOro
MO3Ky NpUKpUTa NiBKYIAMN BENMKOIO MO3KY | MO30u4Ka. Big cToBGypa ronoBHOro mos-
Ky BiIXoAATb 12 nap YepenHo-Mo3Ko8UX Hepaig, HaMBINbLIKM 3 AKMX € ONyKalUMin HepB.

Y ronoBHOMY MO3KYy, AIK i B CNIMHHOMY, € 6ina i cipa pevoBuHa. Ane cipa pe4yoBrHa
roNOBHOrO MO3KY po3MilleHa Ha nepudepii, a 6ina — B rnnbuHi.

Omixe, 0co06/1UB0CMI 20/108HO20 MO3KY JIIOOUHU NOB’A3AHI 3 06'€OHAHHAM HAUOABHI-
wux cmpykmyp 8 ckaadi cmosbypa Mo3Ky mad 8ULUX HOBUX YMBOopie, NOEOHAHUX y
8eJ/lUKUl MO3OK.

Aki GyHKUIT BigginiB ronoBHOro Mmo3Ky nioguHu?

Benukuti (KiHyeeuti) MO30K nofineHni Ha Npasy 1 NiBy NiBKyNi, 3'€4HaHi MO30-
JINCTUM TiNOM. BKpuTi NiBKyni Cipoto peyoBrHOI0, WO YTBOPIOE KOPY i NigKipKy. Xapak-
TePHOI 0COONVMBICTIO BEIMIKOIO MO3KY € 8UpaXeHd ck/lad4acma nosepxHsa 3 6aeamema
6opo3Hamu U 38usuHamu. KiHLeBMI MO30K NIOAVHM BU3HAYaE Tl NOBeiHKY, Lo 3a6e3-
neyye NPUCTOCOBAHICTb 40 MIHNBKX YMOB CepefoBuLLa.

TMpomix@<HUli MO30K PO3TalLOBaHWI BULLE Bifj CepeHbOro MO3Ky ogpasy nig Mo30-
ANCTUM Tinom. OCHOBHMMYW CKNaZoBUMU NMPOMIXKHOIO MO3Ky € Tanamyc i rinotanamyc.
Tanamyc BBa)kaloTb BULWMM LIEHTPOM 60JIbOBOI UyTNMBOCTI, @ rinoTanamyc — BULLUM
LeHTpOM perynauii BereTaTnBHUX OYHKLUiN: TepMmoperynsuii, perynsyii obmiHy peyo-
BVH, CTaNOCTi BHYTPILLHbOrO cepefoByLLa OpraHiamy ToLLO.

CepedHili MO30K PO3TaLLOBaHUI Mi>K MOCTOM i MPOMIKHUM MO3KOM. [lo cknagy
cepefHbOro MO3KYy BXOAATb [1Bi YUaCTUHW: YOTUPUIOPOUKOBE TiNO 1 HiXKKM MO3KY. Y ce-




peAHbOMY MO3KY MICTUTbCA HU3Ka BaXKNMBUX HEPBOBUX LIEHTPIB, 30Kpema NepBUHHI
LieHTpU 30pYy, CNyXY, M'A30BOr0 TOHYCY TOLLO.

3a0Hitli M030K yTBOPEHWIN MOCTOM TO MO304YKOM. Ha3Ba micm nos’A3aHa i3 Tm, wo
LA CTPYKTypa CKaAa€eTbCA NepeBa)Ho i3 NPOBIAHUX WAXiB. 3'ABAAETbCA Len YTBIp y
CcaBLiB AN1A 3abe3neyeHHs KpaLloro 3B'A3Ky Kopy MiBKY/b i3 HUXKHIMK Bigainamu LIHC.
OcobnuBICTIO MO30YKA Y NIOAWHA € Te, WO BiH Ma€ ABi NiBKyNi 3 YepB’'AKOM i BllaCHOO
KOPOI0, AKa YTBOPIOE BY3bKi 3BMBUHU i 6OPO3HN. MO30YOK Bigirpae BaxnvBy ponb Y
KoopAnHaLii pyxiB i NiATPYIMYBaHHi TOHYCY M'A3iB. XO4a MO304OK i MOB’A3aHNI 3 KOPOIO
FOSIOBHOMO MO3KY, MOro AifANbHICTb HE KOHTPOMIOETLCA CBIJOMICTIO. AKLIO HOpMasibHe
dYHKLIOHYBaHHA MO304YKa NMOPYLUYETHCA, JII0AMHA BTPAYa€E 34aTHICTb A0 V3O KeHUX
pyxiB 11 36epiraHHA piBHOBaru Tina.

Hoezacmuii Mo30K € NPOAOBXEHHAM CMMHHOIO MO3KY. Lle eBontoLiiHO HanaasHi-
LA YacTMHA rONIOBHOIO MO3KY, Y AKili 30CepeeHi XUTTEBO BaXK/MBi HEPBOBI LIEHTPY
LOVIXaHHA, TPaBNeHHA (CIMHOBUAINEHHA, COKOBUAINEHHSA, XYBaHHA, KOBTaHHS), a TaKOX
HEepPBOBI LIEHTPU 3aXMCHUX pedneKciB (MUraHHA, KaLLo, YUXaHHSA).

Omixe, doseacmud, 3a0Hili ma cepedHili 8i00inu 207108H020 MO3Ky 3abe3neyyome
pegriekmopHy ma npogioHUKO8Y hyHKUI, a NpOMiXXHUU ma 8eslukull — iHhopmMayitHy,
iHmezpayitiHy ma KoHMpostoYy PYHKUIT.

AIANbHICTb

JIABOPATOPHE AOCNIAKEHHA BuB4yeHHA 6yA0B1 ronOBHOro MO3KYy
MeTa: po3BuBaTV YMiHHA PO3Mi3HaBaTU efleMeHTM Gy0BY FOSIOBHOMO MO3KY.
O6nagHaHHA: Mofeni, MynsKi, MasIloHKU rOJIOBHOTO MO3KY.

Xig po6oTu:

1. Po3rnsaHbTe ronoBHUI MO30K NtoguHN. BrusHa-
yTe po3TallyBaHHA OCHOBHUX BifAiNniB ronos-
HOrO MO3KY.

2. YBignoBigHiTb Ha3BM BifAiNiB rOIOBHOIO MO3KY
3 IXHIM MO3HaYeHHAM Ha inocTpadii: ... — nis-
Kyni BENNKOro MO3KY; ... — MO30nucTe Tino;
... — BENIVIKN MO3O0K; ... — MPOMIKHUIN MO30K;
... —MO30YOK; ... - CTOBOYpP FOJIOBHOIO MO3KY.

3. Bwu3HauTe Ha3By BiAAiNy ronoBHOIO MO3KY,
BMKOpPUCTaBLIY iHGOpMaLjito Tabnuui Npo ixHi
0cob6nmnBOCTi OyAOBU | 3HAUEHHS.

Ta6bnuua 36. BHAYEHHA BI1AA1IB FOJIOBHOIO MO3KY JIIOANHN

| HasBa | byposa | 3HaueHHs |
Tanamyc Perynauia o6miHy peyoBuWH, TemnepaTypw Tina, FroMmeocTasy, a
i rinotanamyc TAKOX CHY, NaM'ATi, NOBediHKMN

Perynsuisa »xutreBoBaxxnuaunx GyHKLUiN ANXaHHA, CIMHOBULI-
NEHHA, COKOBUINEHHA, CepLeBOi AiANbHOCTI Ta iH

Perynauia ToHycy mM’'A3iB, 34iNCHEHHA OPIEHTYBANIbHUX
pednekcis Ha CBITNO 11 3BYKM

KoopaunHauia pyxiB Tina, npoBeAeHHA HePBOBYX IMMY/bCiB

Hi>kkn Mo3Ky i gax

MicT. Mo3ouok

Kepye aianbHicTIO HEPBOBOI CCTEMU, PErYNIOE AiANbHICTb

Bi NiBKyi X ., .
A y opraHi3my, 3abe3neuye BHJ] i 38’A30kK i3 cepefioBuLlem

4. Migcymok poboTu.

BIONOrIA + MCUXONOriA fonoBHMIN MO30K i1 Hellpobionoris
AmepurKaHCbKMI HayKkoBeLb JloypeHc KaTu npauoBaBs Hel-
pobionorom B ogHoMmy 3 yHiBepcuTeTiB CLUA. BiH 3BepHyB yBary
Ha Tol $aKT, Wo BenunKa KinbKicTb HEMPOHHUX NPOBIAHNUX WA-
XiB B MO3KY JIIOANHN BUKOPUCTOBYIOTbCA HE MOBHICTIO. BueHnii
p0o3po6uB 0COBNMBY FIMHACTUKY ANA 3BUBUH | MO3KY — Helipo6i-
KY, IKa TPEeHY€E MOXINBOCTI KOXKHOI MiBKYAi, Noninwye nam'aTb,
CTUMYIIOE iHTeNeKT. Bnpasu Wi MOXHa BUKOHYBaTn 6e3 ocobnu-
BUIX TPYAHOLLiB, ane epeKT Bparkatoumin. Ocb aesaki 3 HKX: 1) BU-
KOHYITe 3BMYHI Aiil i3 3aKpUTMMM 0UMMa; 2) AKLLO BM NpaBLUa, N1LWIiTb xoua 6 aekinbka
PAAKIB, UMCTITb 3y6U TOLLO NiBOK PYKOHO; 3) MPOOYAXKYyTe MO30K 3paHKy Nicna npocu-
HaHHA HOBMM apoMaTOM (Hanpuknag, apomaTomM edipHUX onil); 4) BUOMpanTe HeCTaH-
JapTHI BigNoBiai Ha CTaHAapPTHI 3anuTaHHSA; 5) fiyke KOpUCHO 6yBaTh B HOBUX MicLAX i
3HaNOMUTKCb 3 HOBMMM NIOAbMMU Ta iH. A WO Lie B3arasi 3a HayKa Helipobionoria?

A8 PE3YJIbTAT

== 1-6 6anie * 1. LL|o Take ronoBHW MO30K NtoanHN? 2. Ha3BiTb OCHOBHI bYHK-

Uil ronoBHOro mMo3Ky ntoaunHu. 3. Ha3BiTb BigAainu ronosHoro mosky. 4. Lo

Take CTOBOYp rosioBHOro mo3ky? 5. Ha3BiTb $yHKLUii BigAinie ronoBHOro Mo3Ky fitofgu-

HW. 6. fIK po3TalloBaHi cipa 11 6ina peyoBMHa ronoBHOro Mo3ky? 7-9 6anis ¢ 7. flke

3HaueHHA Ma€E rofIoBHMI MO30OK AJiA opraHiamy noanHu? 8. Aki ocobnmBocTi 6yaoBu

rofIoBHOrO MO3Ky ntoanHn? 9. Aki GyHKUiT BigAinis ronosHoro mosky ntoguHu? 10. Axe
3HauYeHHA Ma€ Henpobionoria AK HayKa Ana NoguHu?

Meped 3a80aHHAM N0BHO20 3'ACYB8AHHA pO6OMU MO3KY JIIOOUHU
Hasime ysa6a euA6/IA€ Hepillydicme.
k. Ekknc

§ 43. KOPA rOJIOBHOIO MO3KY, Il BHAYEHHA
OcCHOBHi NOHATTA 11 Knto4voBi TepmiHn: KOPA MMIBKYJ1b BEJIMKOIO MO3KYV.
MpuraganTte! Lo Take BennKnin MO30K?

LikaBo!

3paBHa BBaXKaloTb, WO PpopMyBaHHA MO3KY 3aBepLuy-
€TbCA B PaHHbOMY AUTUHCTBI. Ane, AK BUABNAETbCA, MiCNA ceMun
POKiB feAki JinAHKM MO3KY, NOB'A3aHi 3 MOBOIO i CKNagHOI0 NCu-
XiYHOIO HiANbHICTIO MOAVHM, MPOJOBXYIOTb 3MiHIOBaTMCA. bioxi-
MiUHi 1 MONeKynApHi nepebynoBN TPUBAKOTb MPOTAFOM YCbOrO
XKUTTA NOAMHU. A UM 3MIHIOETLCA KiNbKiCTb 3BUBUH NiBKYb BENU-
KOro MO3KY B JIIOAVNHU BNPOAOBX XKUTTA?

3MICT

Aki oco6bnuBocTi 6yaoBMN Ta GyHKLiN NiBKYNb BENNKOro MO3Ky?
MiBKyni BeNMKOro mMo3sKy — ye ymeopu KiHyeg020 MO3KY, WO MAarme 8UPAXXEHY
cKk1ao4dacmy nogepxHio U 3abezneydyrome 06pobKy iHhopmayii ma popmyeaHHs cknao-
Hux ¢opm nogediHku soouHU. CKNagKy MiBKy/b MOYMHalOTb GOPMYyBaTUCS Lie B 3a-

POAKOBOMY PO3BUTKY. Y HOBOHAPOAXXEHWX BXe € MepBUHHI, BTOPUHHI N TPEeTUHHI
60pPO3HU, afie BOHW MPOAOBXKYIOTb PO3BMBATUCA 1 MiC/IA HAPOAPKEHHS, 0CO6GNMBO A0




1-2 poki. [1o 7-12 pokiB 60p03HM i 3BMBMHM BXe MatoTb Takuin BUTNAL, AK Y JOPOCNOl
NIOAVHN.

Ha nosepxHi niBKynb € Tpu HaibinbLwi 60-
po3HW: ueHmpasneHa (1), 6iyHa (2) i nomunuy-
Ho-mim’aHa (7). BOHN BMOKPEMSIIOITb Y KOXHIl
niBKyNni 4 OCHOBHUX YacTKW: s10608y (4), mim’aHy
(5), nomunuyHy (6) i ckpoHesy (3) (in. 83).

BigmiHHOIO O3HaKol MiBKYNb BENNKOro MO3-
Ky NIOONHN € HaABHICTb JOOpe PO3BUHEHOI KOpH,
Lo YTBOPEHA CipOl0 PEUYOBMHOIO Ta BKPUBAE BCIO
iXHI0O MOBepxHIo. Anle OCHOBHY Macy KiHLeBOro
MO3Ky CKnafae 6ina peyoBunHa, po3TalloBaHa nig

Kopoto. In. 83. bygosa niBKysb ron0BHOIO
Lle opHielo Ba)KNMBOK XapaKTePUCTUKOIO MO3KY

NiBKyMb BEMKOro MO3KY JIIOAMHW € PO3MOAIN

byHKUIM Mk HAMKW. JliBa NiBKynA Bignosigae 3a Taki BaxknuBi GyHKLIi, AK MOBJIEHHS,

YUMAHHA, nucbMo, n1ivba, aHanis, iHmenekm. NpaBa NiBKyNA Bignosigae 3a obpasHe

CcnpuliHAMMS, yA8Yy, no4ymms, CUHmMe3 Ta iHmyiuito. Y KOXHY NiBKy/to HEPBOBI iMNyNibCn

HaAXOAATb 3 MPOTUEXKHOT CTOPOHM Tifla: NpaBa NiBKyNA Kepye opraHamu NiBoi YacTUHN

Tina i otpumye iHdpopmaLlito 3niBa, a nisa, HaBNaku. Ana ycnilwHoi po6oTy NoTpibHa 3na-

rog»xeHa pobota 060x NiBKYb MO3KY. Y KOXXHOI NIOAUHM OfiHa 3 NiBKY/b € FO/IOBYOYOI0

(AoMiHaHTHOI0): y NpaBopyKuUX — NiBa NiBKy”A, Y NiBOPYKMX — NpaBga.

Omixe, 0co6/1u80CMI 308HIWHbLOI 6YO08U NiBKY b 8E/IUKO20 MO3KY JIOOUHU
No8’A3aHi i3 CUMIbHO BUPAXEHOI CKIIA0YacmMOo NOBepXHEl.

flka 6ygoBa Kopu NiBKyNb BeNNIKOro MO3Ky?

KOPA MIBKYJIb BEJIMKOTO MO3KY - wap cipoi
peyoB8UHU HA NOBEPXHI NiIBKY1b 8e/TUKO20 MO3KY, WO € OCe-
pedkom 06pobKu iHhopmayii. BoHa cTaHOBUTbL NpU6GIM3-
HO 44 % Big 06'emy niBKynb. ToBLWMHa Kopy 3-5 MM, a
il 3aranbHa nnowa 2000-2500 cm?. KinbKicTb HeMpoHiB
Kopu MoxXe KonmBatnca B mexkax 109100 i KoxeH 3 HuX
Ma€ Big 7 go 10 Tuc. 3B'A3KIB i3 CycCigHIMM KniTMHamu,
LLO BW3HAYAE MHYYKICTb, CTIMKICTb i HaAINHICTb GYHKLUIN
Kopu. Kopa Benukmx niBkyfb, HeE3BaXaloumn Ha He3Hau-
Hy TOBLUUMHY, Ma€ cKnagHy 6ynosy. HelipoHu Kopu 3B'A-
3aHi Mi>XK CO0010 i 3 HMXKYe PO3TaloBaHMMM KAiTUHAMM
YNCIEHHUMW CUHanNcamy, YTBOPIOKYN HEeWpPOHanbHi
KonoHkn. Came Taka KOJIOHKa i € OCHOBHOI CTPYKTYp-
HO-PYHKLiOHaNbHO OAUHNMLIEID KOPW NiBKYSb IOAMHMN.
HelipoHaneHa KonoOHKA — ue CYyKyMnHiCTb BePTMKalbHO
pO3TallOBaHNX HEMPOHIB B KOPi FOIOBHOrO MO3KY, AKa
NPOXoanTb yepes ii wapn. Mani KONOHKK MICTATb Bif
80 go 120 HelMpOHIB Malmxe B yCiX 30Hax MO3Ky. 3ara-
NIOM B KOPI NIOAMHIN HanivyyeTbca 6nm3bko 2x10% Takmux
KONTOHOK. KONIOHKM NO€EHYI0TLCA Mi>k COOOI0 rOpU30H- e i
TaNbHVMM 3B'A3KaMu 1 yTBOPIOIOTb HEMPOHHI aHcamo6i.
MpocTip MiX Tinamu i BigpOCTKaMN HEPBOBUX KIITUH
KOpW 3aNOBHEHWUI HENPOTAi€to | Kaninapamu. HenpoHn

In. 84. HelpoHanbHi
KONTOHKM

s

In. 85. HelpoHun kopw: nipa-
MiganbHi (3niga) i 3ipyacTi
(cnpaBa)

Kopw Mifpo3A[inaoTbCsl HA 2 OCHOBHUX TUMA: NipamioasieHi (6nr3bko 80% BCiX KIITUH
Kopw) i 3ipyacmi (6nn3bko 20 %). Benuki nipamiganoHi kKnitTuHmM (knitnHm beua) BigKpus
yKpaiHcbKuin BueHmn B. O. bely (1834-1894).

Cipa peuyoBrHa KOpu NiBKY/lb Ma€ CBOE NPOAOBXKEHHA Y HUXHIN 6inin peyoBu-
Hi. CKyn4eHHs Cipoi pe4osuHU y 6init, Wo € egosTIoYitiHO CMAapuwor YacmuHOIO NiBKy /b
8e/1UK020 MO3KY, Ha3UBAdeMbCA NiOKipKoto. [1o NifKipKOBMNX CTPYKTYP BiHOCATb AApPa
MPOMIXXHOrO MO3KY, CEpeflHbOro MO3Ky, PeTUKYNAPHY dopmadito, NimbiuHy cuctemy
TaiH.

Omxe, KOpa NiBKyJ1b 8e/1IUKO20 MO3KY NObYOOBAHA i3 Cipoi pedo8UHU i MA€E CKIAOHY
MmpusuMipHy opeaHi3auito HelipoHis, AKi hyHKUiOHytomb AK €OUHe Uine 3a80AKU Yuc-
JIEHHUM 38’A3KaM.

flka ponb Kopu B 06po6ui iHpopmauii?

Y KOpi BenMKOro MO3Ky PO3pi3HATb Tpwu
BUAM GYHKLIOHaNbHMX AINAHOK — Yymuusi, pyxosi
Ta acouyiamusHi 3oHuU. YyTnunBi Nona ofepKyoTb
iHbopMmaLuito Bif pi3HMX peLenTopis i € KipKkoBY-
MU AinAHKamMU T aHanisy, pyxoBi — HafCcUnaTb KO-
MaHAHi iMnynbcun 10 pobounx opraHis, acoLiaTus-
Hi — aHani3ytoTb | 30epiratoTb iHpopmaLlilo, came 3
HUMW NOB’'A3aHI HABYAHHA, MOBJIEHHSA, MUCIIEHHS,
CBigoMicTb. OCHOBHUMM MONAMM, LLO Pi3HATLCA 3a
6ynoBo1o | yHKLiAMY, € WKipHO-M'A3084, pyx08da,
CJIyX084, HI0X08d, CMAKOBd, 30p08d 30HU.

Kopa /1060801 yacmku Bigirpa€e Bu3HauanbHy
ponb Y HaBYaHHI, perynauii noBefiHKM B HeCTaH-

In. 86. OyHKLUiT KOpU NiBKYIb:
1 — NepBMHHa HIOXOBA 30HQ;
OAPTHUX CUTYaLifiX, BUKOPUCTAHHI HakonmueHoro 2 - 71060Ba 30Ha (aHanitnyHe muc-

NeHHsA); 3 — PyXOBUI LIeHTP MOBY;
4 - pyxoBa 30Ha; 5 — 30Ha LWKip-
HO-M'A30BOI YyTNMBOCTI; 6 — acouia-

JOCBiZy NoAWHY, BUABEHHI NMouyTTiB. Y N1060-
Bl YacTui NiBOT NiBKy/Ni pO3TallOBaHUIN pyxosuli
yeHmp Mosu, Wo 3?6e3neqye 30aTHICTb NIOANHN TUIBHA COMATO-CeHCOPHA 30Ha;
nucatn pedyeHHA W BUMOBNATK cnosa. Cnepe- 5 _ CNYXOBWI LIHTP MOBY; 8 — acoLi-
Ay Bifi LE€HTPanbHOI OOPO3HM PO3TALIOBAHA PY-  arueHa 30poBa 30Ha; 9 — NEPBUHHA
X084 30HA Kopu, WO 3abe3neuye pyxm M'A3IB N 30posa 30Ha; 10 —NepBUHHa CyxoBa
cyrno6is Tina. 30Ha; 11 — acoujiaTmBHa ciyxoBa

Y Kopi miM’aHOI Yyacmku no3apy UeHTpanb- 30Ha
HOI 6OPO3HM pO3TalloBaHa 30HA WKiPHO-M'A30-
80i' yymJiusocmi, 4O AKOI HapXoAMTb iHGOpMaLlia Bif WKipw, CyrnobisB n M'A3iB i 3 AKOI0
noB’'A3aHi BiguyTTA JOTUKY, 6oni 11 TemnepaTypu. Ane Ginblua YacTUHa L€l YacTKK, AK i
no6oBOI, 3alMHATa aCOLiaTVBHMM MOJIAMMY, LLIO 3HAYHO MiPOIO BM3HAYaloTb MNOBEAiIHKY
JIIOAVHMN.

Y Kopi nomusiuyHoi Yacmku PO3TaLLOBaHI 30p08i 30HU, WO 3abe3neuyoTb UiTke
CNPUNMAHHA 30POBKX OO'EKTIB, IXHE 3anam’ATOBYBaHHA Ta PO3Mi3HAaBaHHA CUMBOJIiY-
HMX 30pOBKX 06pasiB (niTep, Undp, MiMiki 065IMYYs TOLLO).

Y KOpi CKpOHe8OoI' YacmKu pO3TalloOBaHi CTyXOBUI LEHTP MOBWU, CNTYXOBi Ta CMaKOBI
30HMW.

Omxxe, kopa € Haliguwum yeHmpom obpobKu iHhopmayii ma 3abe3neyye 30ilicHeHHA
pecrekcis, wo cknadaroms ocHosy BH/] (nam’ame, emoyii, mucineHHa mouwjo).




QIANbHICTb

CAMOCTIVHA POBOTA 3 UTHOCTPALLIEIO 3HaueHHsA KOopM NiBKYNb
3acTocyliTe 3HaHHA aHMINCbKOI MOBM 1 BU3HAUTe Ha3BY, PO3TallyBaHHA Ta 3HaUEH-
HA YYyTNMBUX, PYXOBUX Ta aCOLiaTUBHMX 30H KOPW B YaCTKax MiBKYyb BEIMKOIO MO3KY.

LleHTpanbHa
60po3Ha

Motor Cortex

Yactka 30HuU Kopu | 3HaYeHHA
niBKyNb niBKyNb 30HM

Auditory Cortex

CKpOHeBa YacCTKa

BIOJIOrIA + HENPOKIBEPHETUKA Helipokomn’ioTepu ii Kopa niBKynb

Blue Brain Project — npoekT 3 6ioKibepHeTUUYHOro mMmoge-

. ) 3. Blue
JIIOBAHHA KOPW NI0ANHN, AKUI po3noyasca B 2005 poui. Hag  # Brain
NPOEKTOM CMifIbHO NpautoloTb KoMmnaHia IBM i LLisenyapcbKmi })?‘ Projec &

TexHiuHMI [HCTUTYT. [TpOEeKT BUKOPUCTOBYE CYMeprnoTYXHUN
komn'totep Blue Gene ana mogentoBaHHA HENPOHHNX MEPEX.
HanpukiHui 2006 poky BAanoca 3mogentoBatyi OgHy HepBOBY
KOJIOHKY KOopu Mosioforo wypa. Mpu ubomy 6yno 3agisHo 8192
npouecopu gna mopentoBaHHs 10000 HelpoOHiB Ta 6AM3bKO
3x107 cuHancis. 3 2009 poky B CLLA nouaB giatu we oguH npo-
ekT Human Connectome Project, meToto AKOro € onuc He-
POHaNbHUX LWAAXIB NOANHN. ke 3HaYeHHA MaloTb AOCHiAKEeH-
HA KOpW NiBKYNb NIOANHN ANA CTBOPEHHA HeMpoKomn'toTepis?

BlOJiOria + HAYKA B. O. bew 1 HepBoBa cucrema
Bonodumup Onekcitiosuy bey (1834-1894) - ykpaiH-
CbKWI aHaToM i rictonor, npodecop Kadbeapu aHaTomii yHi-
Bepcutety CB. Bonopgumupa. Barome 3HaueHHA y BMBYEHHiI
rOJIOBHOrO MO3KY MaloTb 3[iNNCHEHI HAM HayKOBi JOCNiAMXeHHA
MiKpocKkoniuHoi 6ygosu Kopu. BiH nepLiym onncas wectumila-
POBY CTPYKTYPY KOPW FONOBHOro MO3Ky (1874) i BioKpuB y Hin
nipamioansHli knimunu (KnituHn beua). OUiHITE 3HauYeHHA
BHecky B. O. beua y po3BMTOK 3HaHb MPO HEPBOBY CUCTEMY.

A=A PE3YJIbTAT

222l 1-6 6anis ¢ 1. Lo Take niBKyni BenMKoro Mo3sky? 2. Ha3siTb yacTku Benu-
Knx niBkynb. 3. Lo Take Kopa niBKynb Benukoro mo3ky? 4. LLlo € ctpyKkTyp-
Ho-pyHKLiOHanbHOW oauHuLo Kopy niBkynb? 5. Aki Tpyn Buan GyHKUiOHanbHUX Ai-
NAHOK BUAINATb B KOpi NiBKynb? 6. HaBepitTe npuknagn GyHKLiOHanbHMUX 30H Kopu
niBKkynb. 7-9 6anie ¢ 7. flki ocobnmeocTi 6yfoBY Ta GYHKLi NiBKYNb BENIMKOrO MO3KY?
8. flka 6ygoBa Kopu NiBKy/b BENMKOro Mo3ky? 9. flka ponb kopu B 06pobui iHpopmaLii?
10-12 6aniB ¢ 10. ke 3HauYeHHA MalOTb 3HAHHA NPO 6yoBY Ta GYHKLT KOpY NiBKYb
ona nioguHn?

Tino ma mo3ok nocmitiHo o6miHIOIOMbCA
MinbAapOamu esieKmpuyHuUX i XimiyHuUXx cueHanie.
HaBuanbHwuiA aTnac 3 aHaTomii Ta disionorii

§ 44. NEPAVOEPUYHA HEPBOBA CUCTEMA

OCHOBHi NOHATTA 1 Knto4oBi TepmiHn: MEPUOEPUYHA HEPBOBA CUCTE-
MA. BereTtaTuBHa HepBoBa cucrema. ComaTnyHa HepBoBa cuCTeMa.

MpuraganTte! Lo Take HepBoOBa cucTema? AKi OCHOBHI BigAiny HepBOBOI
cnUcTeEMU NOANHN?

3Hanomrecs!

Hanbinbwoto poboToto iTanincbkoro HaykoBusa Kaminno
lToneoxi (1843-1926) ctaB MeTon PapbyBaHHA OKpPEMUX HepBIB i
KNITUH, HA3BaHMI «YOPHOIO peakLi€o». Y MeTofli BAKOPUCTOBYETbCA
PO3UMH apreHTyM HiTpaTy, 3a JOMOMOrOI0 AKOro Ha npenapati Hep-
BOBOI TKaHMHMN MOXHa 6aunTh He nnLe OKPeMi HEMPOHMY, @ I YCi iXHi
BifpoCTKN. [onbaXi BBa)kaB CBOI 3aC/yrn CKPOMHUMM, XO4a MeTof
CTaB CMPaBXHIM BigKpUTTAM. K BU AyMa€eTe, Yomy?

3MICT

flke 3HaueHHA nepudepryHOiI HepBOBOI cucTemMI?

NEPU®EPUYHA HEPBOBA CUCTEMA (MHC) - yacmuHa Hepgosoi cucmemu, wo
30ilicHtoe 38'a30Kk mix LUHC i opeaHamu. YTBOPIOKOTb CUCTEMY HEpBU, HEPBOBI By3NnH,
HEepPBOBI CMNIETEHHS, WO po3TawoBaHi 3a Mexkamu LIHC. MNMepndepuryHa HepBoBa cucTe-
Ma MoAINAETbCA Ha BereTaT!BHY 1 COMaTUYHY.

OCHOBHUMW NPOBIZHMMM WAXaMU NepUPepryYHOi HEPBOBOT CUCTEMU € HEPBU. 3a
MicLieM BifXoA»KeHHA PO3Pi3HAITb YepenHO-MO3KOBI Ta CMMHHO-MO3KOBI HEPBU.

YepenHo-mo3K08i Hepeu 8i0x00Mb 8i0 20/108H020 MO3KY, NPOXOOAMb Yepe3 NesHi
omeaopu Yepena U iHHep8ylomb OpedHU 20/108U Ma WU II0OUHU. YCi YepenHi HepBU, KpiMm
6/1yKalouoro, iHHepPBYIOTb BEPXHIO YacTUHY Tina. Y noguHu 12 nap YyepernHo-Mo3KOBUX
HepBiB, X NO3HaYalTb PUMCbKUMN Ludpamn y NOpALKyY iX po3TallyBaHHA i KOXHUNA
3 HUX Ma€ BracHy Ha3By. Hanpuknaa: | napa — HioxoBi Hepsw, Il napa — 30poBi HepBWY,
X napa — 6nykatoui HepBWU (iHHepBY€E OpraHu rpyfAHOI Ta YepPEBHOT MOPOMKHIH).

CnUHHOMO3K08i Hep8u — NdpHi Hepsu /IOUHU, W0 8UXO0AMb 3 KOXHO20 CezMeH-
ma cnuHHo20 Mo3Ky. Lli HepBM 3MillaHi, TOMY WO MICTATb PyXOBi 1 YyTANBI HEPBOBI
BONOKHa. Ix y moaunHn 31 napa. Kinbka cycigHix CNIMHHOMO3KOBMX HEPBIB YTBOPIOIOTH
cnneTeHHaA (WWiiHe, NeYoBe, MONEPEKOBE, KPUXKOBE), @ MOTIM PO3rany>KyeTbca Ha ne-
pudepunyHi Hepsun. OCTaHHI TeX HEOLHOPa30BO PO3rany»KylTbCA Ta IHHEPBYIOTb M'A3M.

Omxe, nepucghepuyHa Hepgosa cucmemda ymeopeHa WUPOKOIO Mepexeto Hepaie, 8y3/1i8
ma cnnemeHs, 3a donomozoto Akux LUHC ompumye iHghopmauito ujo0o cmary 008kinns
ma 3a6e3neyye 0ifNIbHICMb BHYMPIWHIX MA 308HIWHIX OP2aHis.

fIKy ponb BUKOHYE€ BeretaTiBHa HepBOBa cucTema B po6oTi BHYTpIllIHiX opra-
HiB nognHN?

BeretatuBHa (aBTOHOMHA) HepBoBa cuctema (BHC) - ye yacmuHa nepugepuy-
HoI Hepsogoi cucmemu, wjo 3abe3neyye iHHep8ayito BHymMpiluHix opaaHie ma eHOOKPUH-
Hux 3as103. CUCTeMY Lie Ha3MBalTb aBTOHOMHOI, TOMY LU0 Ti AiANbHICTb BigbyBaeTbCA
He3aNeXHo Bif HaLwoi BOJi 1 CBiZOMOCTI. BeretatiBHa HepBOBa CMCTEMA Ma€ pAL 0Co-
6nMBOCTEN, Lo BiAPi3HAIOTD ii Big coMaTUYHOI (in. 87):




+  HEepBOBi LieHTPU po3MilleHi B cTOBOYpi ronoBHOro
MO3KY i CMMHHOMY MO3KY;

+  HEepBOBi BOJIOKHa NepepuBaloTbCA By3namu, TOMY
PYXOBi WASIXM CKNafaloTbca 3 2 HeMPOHIB (nepeo- i
nicnagy3108020);

+  HepBOBi BOJIOKHa HE MalTb MI€NIHOBOI OBOMOHKN,
TOMY BHVX MEHLUUIN AiaMeTp i HEBMCOKA WBUAKICTb
nposefeHHsA iMnynbcis — 3-10 M/c;

+  BULWKWM BigAinom perynauii QiafbHOCTI BHYTPILWHIX
OpraHiB € NPOMIPKHMIN MO30K Ta NifKipKa, LWo Bigno-
Bifla€ 32 MMMOBINbHY pepneKkTopHyY perynawito;

+  TMOAINAETbCA Ha ABa BIAQINM: CMMNATUYHWIA | Napa-
CUMMATUYHUNA.

QOyHKUIT BereTaTMBHOI HEPBOBOI CUCTEMU 3[iNCHIO-
0TbCA pedneKTopHO. Mal>ke KOXHMI BHYTPILLHI opraH
O[HOYACHO iIHHEPBYETLCA CUMMATUYHUMY | Mapacumna- - 87. BeretatneHa Hepeosa
TUYHUMK BOJIOKHamW. Lle ABuLle Ha3nBa€ETbCA nooesili- cncrema {‘f“M”?T”"H”“ BIA-
Holo iHHepeayiero. CMNaTUYHWI BiAAIN BUKOHYE eHep- AN = CUAITA KOTIP, Napacim-

. i . . NaTUYHWUIA — YEPBOHUI KONip)

reTyHy QyHKLi, NOXKBABMIOKYN AiANbHICTL OpraHiB B

eKkcTpeManbHUX ymoBax. [apacumnatnuHui Bigain 3aincHie TpodiuHy dyHKLilo, 3a-

6e3neyytoun BigHOBMIEHHA MOXMBOCTEW OPraHiB Mif Yyac BigMOUYNHKY.

Omixe, sezcemamusHa Hepgosa cucmema 30ilCHIOE NOOBIliHY iHHep8auyilo 8HyMPpilHix
OpeaHig i 3a6e3neyqye 3MiHU ix 0ifg/IbHOCMI, CNPAMOBAHI Ha 306epexeHHs 20Meocmasy.

Ak Big6yBa€eTbcA perynsauisa pyxoBoi akTUBHOCTi OAVHN?

ComaTuyHa HepBoBa cuctema (CHC) - ye yacmuHa nepughepuyHoi Hepsoesoi cuc-
memu, Wo ymeopeHa pyxo8umu 80/I0KHAMU, U0 3abe3neyyoms iHHep8auito onopHo-py-
X08020 anapamy, wkKipu U opeaHie yymms. OcobnMBOCTAMU L€l cMcTeMu € Te, LWo: a)
PyXOBi HEPBOBI BOMIOKHa He NepepuBalTbCA HEPBOBMMU By3namu; 6) pyxoBi HepBOBI
BOJIOKHa MaloTb BiAHOCHO BENMKMIA JiaMeTp; B) WBUAKICTb NPOBEAEHHA iMMyNbCiB No
TaKnX BOSIOKHax ctaHoBUTb 30-120 m/c.

BrvKOHaHHA nofMHO0 pi3HOMaHITHUX PyXiB i MO3 Tina nos’A3aHe 3 po60OTO MOTO-
HelpoHiB. MomoHelipoHU — ye Hepaosi KNimuHu 3 dyxe 0082UMU PyXO8UMU B0JTOKHA-
MU-AKCOHAamu, ujo nepedaromse cueHasnu 3 LJHC 0o m’azig i ionosioarome 3a KOXHUU ixHil
pyx. [lOBrnin BifpOCTOK MOTOHENPOHA iIHHEPBYE COTHI M'A30BUX BOSIOKOH, YTBOPHOIOUM
MOTOHENPOHHY OAUHNLIIO.

A Tenep po3rnAHeMO, K BifOYyBaETbCA HEPBOBa perynaAlia pyxis, y Akmx 6epyTb
yyacTb cKeneTHi m'a3u. Y Tini € peuenTtopu, AKi cnpuinmatoTb iHGopMmaLilo npo Bnau-
BM nopapa3sHuKiB. 1o uyTnnBMX BONOKHaX 30yAMeHHA Bif LUX peuenTopiB HagxoauTb
B UHC, ne nna aHanisy iHdopMmaLii 3agitooTbcs BCTaBHi HelpoHu. LleHTpanbHumMmu Bia-
Ainamu, Wwo 3aiNcHIoTb aHani3 Liel iHdopmaLii € CMMHHMIA MO30K, Kopa 1 MiaKipka Be-
NINKOTO MO3KY Ta MO304OK. Y perynauii 6e3ymoBHO-pedneKTopHUX MUMOBINIbHUX PYXiB
6epyTb y4yacTb CMMHHUN MO30OK 1 MO30YOK, @ KOpa 3[iICHIOE YMOBHO-pedneKTopHY
perynauito AOBiINbHMX PYXiB 3a y4acTiO HEMPOHIB PyXOBOi 30HW. Pyxu, Wwo ctann aBTo-
MaTMYHVMMU B pe3ynbTaTi 6araTopasoBoro NOBTOPEHHA YNPOLOBX XUTTA, PeryntoTb-
cA nigKipkoto Benmkoro mosky. KomaHaa Big LIHC HagxoanTb fo ckeneTHUX M'AsiB no
PYXOBUX BOSIOKHAX, AAKi CKOPOUYIOTbCA 11 3a6e3mneyytoTb BifNOBiAb OpraHiamMy Ha BNvnB
noapasHuKa.

Omxe, HepsoBa pezynAayia pyxos8oi akmusHocmi Mae pegiekmopHul xapakmep i
30iticHioemsbca UHC ma yymausumu U pyxo8UMU WAAXaMU Hepeosoi cucmemu.

QIANIbHICTb

CAMOCTIVHA POBOTA 3 TABJIULIEIO
Bigainn BeretaTnBHOI HEPBOBOI CMCTEMM
Po3srnaHbte B NigpyyYHMKY iniocTpauiio BereTaTuBHOI HEPBOBOI CUCTEMM Ta NOPIB-
HANTE 1T CUMNATUYHMIA N NapacMMnaTUYHUIA Bigdinu. Aka ponb BeretatmBHOI HEPBOBOI
cucTeMm B poboTi BHYTPILLHIX OpraHiB moguHn?
Ta6nuus 37. MOPIBHAJIbHA XAPAKTEPUCTUKA CUMMATUYHOTIO
TA NAPACMMIATUYHOIO BIAAJ1IB

CumnaTuyHa
HepBOBa cucTtema

MapacumnaTuyHa
HepBOBa cucTema

O3Haka

Po3TaluyBaHHA HEPBOBUX LIEHTPIB
Po3TallyBaHHA HEPBOBYX BY3J1iB

[loB>1Ha nepefiBy3n0BMX BOJTOKOH
[loBXnHa nicnaABy310BKX BONOKOH
3HayeHHA

blonorida + CAMOMNI3HAHHA

CniBBiAHOWEHHA QYHKLiT CMMMNATWYHOI i MApackMNaTMYHOI CMCTEM B OPraHi3Mmi
MO>Ke 6yTun 36anaHCOBaHKM abo 3MilleHe B 6ik NepeBakaHHA OAHIET 3 HIX. Tomy po3-
Pi3HATb HOPMOMOHIYHUU, CUMNAMOMOHIYHUU i napacumnamomoHiyHut Tunu BHC.
Ona ouiHoBaHHA pianbHocTi BHC BukopuctoByeTbca iHaeKc Kpeno, Wwo BMpaxoBy-
€Tbcs 33 popmynoto: | = 100 x (1-AAT/N), ge OAT - giactoniyHmii apTepianbHU TUCK
(Mm pT. cT1), M - yacToTa nynbcy (ya/xB). AKLO 3HAYEHHS LibOro iHAeKca binbLie Hyns, TO
B [ifiNIbHOCTi HEPBOBOI CUCTEMM MEPEBAXKAOTb 30yAXKyBasibHI BMIVBY CUMMATUYHOTO
BiAAiNy, AKLIO MeHLUEe 33 HyJ/lb — rafibMiBHi BNAMBM NapacMMNaTUYHOro, a AKLWO AOpiB-
HIOE HYJTIO — TO TOBOPATL NPO PpYHKLiOHANbHY 30a51aHCOBaHICTb. B3HauTe BRacHW Tvn
BereTaTMBHOI HEPBOBOI CUCTEMM.

A8 PE3YJIbTAT

===l 1-6 Ganie ¢ 1. Lllo Take nepudepuuHa Hepsoa cuctema? 2. Lo yTBopioe

MHC? 3. Lo Take BHC? 4. Ha aki Bigginu noginatots BHC? 5. LLlo Take comaTtunu-

Ha HepBOBa cucTema? 6. Ha3BiTb 0COGNMBOCTI COMATUYHOT HEPBOBOT cucTeMn. 7-9 Ga-

niB ¢ 7. flke 3HaueHHa MHC? 8. flka ponb BerHC B po60Ti BHYTpILLHiX OpraHis nogunHm?

9. Ak BinbyBa€eTbCA perynauia pyxoBoi akTMBHOCTI mognHn? 10-12 6anis ¢ 10. flke 3Ha-
YeHHsA HePBOBOI CUCTEMM ANA Y3rOAXKeHHs QYHKL i opraHi3mMy 3i 3MiHamuy JoBKinna?




Akwjo NroOUHA cama cmeXXxume 3da c80iM 300p08’IM, MO 8AXKKO 3HAUimu J1ikaps,
AKUU 3Hae 6u Kpawe, wjo € HalbiNnbWUM KOpUCHUM 0151 iT 300p08’A, aHiX 80HA cama.
Cokpat

§ 45. MPOOUIAKTUKA 3AXBOPIOBAHb HEPBOBOI CUCTEMMU
OCHOBHi NOHATTA 1 KntouoBi TepmiHn: HEPBOBI XBOPOBN.
MNpurapanTe! Lo Take xBopo6a?

MomipkynuTe!
«Bci xBopobu Big HepBiB», «<XBOPOOY Neriue nonepe-
ONTW, aHIX BUIKYBaTU» — Ui BUCNOBW CTanun MamKe KpunaTtu-

Mu. Yn BignoBigatoTb BOHU AiNCHOCTI? Big yoro 3anexutb 340-
poOB’Ai camoi HepBOBOI cucTemm?

3MICT

AKi YMHHUKY NopyLWYIOTb PO6OTY HepBOBOI ccTeMU?

HEPBOBI XBOPOBU - 3ax80pt08aHHs Hep8o8oi cucmemu, ujo BUHUKAIOMb 8HAC/TIOOK
AaHaMOoMIYHUX YU hyHKUIOHAIbHUX 3MiH HEp8osUX cmpyKkmyp U Hepeosux npoyecie. O3Ha-
Kamu 3aXBOPIOBaHb HEPBOBOI CUCTEMU € FOfIOBHWI Ginb, Napanivi, Cy[omu, NopyLUEeHHs
pednekcis, po3nagu YyTnMBOCTi Towo. MprUMHaMy HEPBOBKIX XBOPOO MOXYTb Oy TU:

«  BipycHi iHdeKuii (Bipyc Kipy, Bipyc KniwoBoro eHuedanity, Bipyc noniomienity);

«  GakTepii (MEHIHFOKOKMU, CTPENTOKOKN);

«  OAHOKJIITUHHI reTepoTPOdHi eyKapioTn (Tokconnasmm);

«  OTPYEHHs (OTPYTM, CMMPTK, COMi BAaXKKMX MeTasiB, CipKOBOAEHb, nectmuuan, 6apobi-

TypaTtu);

+  PapiocaKTUBHE BUMPOMIHIOBAHHA 1 BUHUKHEHHA NyX/MH MO3KY;
«  MeXaHiYHi TpaBMu, MPU AKMX BPAKalOTbCA HEPBOBI LLIEHTPY Y/ HEPBOBI LLAAXN;
+  MapasnTWYHI YepBM 1 NPOAYKTU IXHbOI XUTTEQIANBHOCTI (aCcKapuaa NoacbKa, exi-

HOKOK);

«  CMagKoBi 3MiHM — MyTaUil (3MiHV FreHiB, XPOMOCOM abo KiflbKOCTi XPOMOCOM);

+  CYAVIHHI MOPYLUEHHS, Lo PO3BMBAIOTbCA BHAC/IAOK aTepOCKIepo3y Ta rinepTeHsii;

+  MOPYLUEHHS 06MiIHY peuyoBIH (0COOMBO HEFATUBHO NMO3HAYAETHCS HECTAYa KUCHIO,
rNOKO3WU, BiTamiHiB rpynu B) Ta iHWwe.

Omaxe, npu4UHAMU Hep80o8UX X80PO6 MOXymb 6ymu AK 308HIWUHI
mak i BHymMpilHi YUHHUKU.

AKi 3axBOpIOBaHHA HEPBOBOI CUCTEMU € HaliNOLWVpeHilWwnMmn?

[na pocnip»keHHA HepBOBKMX XBOPOO 3aCTOCOBYIOTb TaKi METOAU, AK PEeHTreHorpa-
oin, enekTpoeHuedanorpadia, ynbTpasBykoBe AOCNIAKEHHSA, MarHiTOpe3oHaHCHa To-
Morpadia Ta iHLwi.

HepBoBi XBOp0oOU NOAiINATb Ha: CYOUHHI 3aX80pH0BAHHA MO3KY (MO3KOBUIA iHCYNbT,
MirpeHb), 0ezeHepamueHi X8opobu MO3KY, MOB'A3aHIX 3 BTPATOK HENPOHIB (PO3CiAHNI

CKnepos, xgopoba MNapkiHcoHa, xBopoba AnbLreiiMmepa), 3ax80pto8aHHsA nepugepuyHoi

Hepgosoi cucmemu (HeBpanrii, HeBPUTWN), iHbeKyiliHi 3aX80pOBAHHA HEPBOBOI cucmemu
(eHuedaniT, MeHiHriT, NonioMieniT), 3aX80PIOBAHHA 8e2eMamuBHoI Hep8o8oi cucmemu
(BereTaTMBHO-CyAVHHA AUCTOHIS), CNAOKO8i 3aX80pIOBAHHSA Hep8osoi cucmemu (Xopes
[eHiHrTOHa).

Y CTpYKTYpi CYANHHMX 3aXBOPIOBaHb rOIOBHOMO MO3KY MPOBiAHe MicLie nocifalTb
rocTpi NOpPYyLEHHs MO3KOBOIO KPOBOOOIry — MO3KOBI iHCYNbTY, WO € OAHIEI0 3 Hail-

6ifbLU YacTMX 3 iHLWI MPUYMH iHBaNigHOCTI Ta CMEPTHOCTI cepef HaceneHHs. Mo3Kkosuii
iHCYNbT — HepBOBa XBOpPO6a, 3yMOBJIEHa MOPYLIEHHAM KPOBOMOCTa4aHHA rOJIOBHOIO
MO3Ky ab0 KpOBOBWIIMBOM B TKAHNHI MO3KY.

BaxnmBoto npobnemoto cyyacHOT HEBPOJIOTiT € pO3CifAHWIA CKNepo3, Wo Nocigac ce-
pen HepBOBKX XBOPOO Apyre micue 3 iHBanian3aLii cepef HaceneHHa YkpaiHu. Po3cia-
HUI CKNepo3 — 3aXBOPIOBAHHSA 3 YPaKeHHAM 6iflol peYOBMHM FONIOBHOMO Ta CMVHHOIO
MO3Ky. Xoua Ha CbOrOfjHi OCTaTOYHa MPUYMHA 3aXBOPIOBaHHA He 3'ACOBaHa, OCHOBHMM
MeXaHi3MOM PO3BUTKY PO3CIAHOIO CKNepo3y BBaXaloTb PYyNHYBaHHA iIMyHHOIO CUCTe-
MO Mi€NiHOBOT 0O0NIOHKIM aKCOHIB Ta KNiTUH, O BUPOONAIOTb MIENiH.

Xeopoba NlapkiHCOHa — Ue 3axXBOPIOBaHHA FONIOBHOrO MO3KY, CMPUYMHEHE Mpo-
rpecyloumm pynHyBaHHAM i 3arnbenio HelMpPOHiB cepefHbOro Mo3Ky. Ha Lo xBopoby
CTpaxaatoTb NpubnmsHo 1-2 % nogeli Bikom noHag 65 pokis. MepLuoto 03HaKo XBO-
po6u 3a3BUYall € TPEMTIHHA PYK, Hil, rONOBM. 3 YHaCOM PO3BMBAOTLCA OOMEXeHa PyXu-
BICTb Yepes NopyLleHHA HOPMasbHOI Nepefayi HepPBOBKX IMMYNbCIB 4O M'A3IB.

3axsoprosaHHs nepugepuyHoi Hep8osoi cucmemu cKnapaloTb 6an3bko 50 % ycix
3aXBOpPIOBaHb. 3aNEXHO Bifj CTPYKTYP, WO Bpa)kaloTbCA, BUAINATb: padukyaim (ypa-
YKEHHA CMMHHOMO3KOBUX KOPIHUIB), Hespasiii (ypaxkeHHA nepndeprnyHnx HePBIB, WO
CyNnpoBOAXKYTbCA 6onaMY, ane ixHi GyHKLiT 36epiraloTbca, HanpuKnag, mMixkpebepHa
HeBpanria), Hegponamii (yparkeHHA nepudepuYHUX HePBIB L0 CYyNMPOBOAXKYIOTbCA 60-
NAMM | NOPYLUEHHAM iXHiX GYHKL i, HanprKnag, HeBponaTia CiAHNYHOrO HepBY).

Omxe, cb0200Hi 8 YKpaiHi cnocmepieaembcs 36inbWeHHS NOWUPeHOCMi HepeosuX
X80p06, ceped AKUX CYOUHHI 3aX80PIOBAHHSA, PO3CIAHUU CK/1epO3, 3aX80PIOBAHHSA
nepugepudHoi Hepsogoi cucmemu, xgopoba [apkKiHCoHa.

AKi ocHOBHi 3axoaun npodinakTukm XxBopob HepBOBOI cucTemu?

Ona npodinakTkn 3axBopioBaHb HEPBOBOI CUCTEMU HEOOXIAHO AOTPMMYBaATMCA
pexrmy npadi Ta BignounHKy, 3aiMaTca GisKynbTypoto, NiaBULLYBaTK 3aranbHy onip-
HiCTb opraHi3my, obepiraTvcb Bifj HeraTMBHKX BMNANBIB cepeaoBuLLa, 3anobiratn dop-
MyBaHHIO WKIANMBKX 3BUYOK Ta iH. lpryrHoto 6araTbox 3aXxBOpIoBaHb HEPBOBOI CUCTe-
MU MOXe By T NopyLleHa NoCTaBa, B pe3y/bTaTi YOro BUHMKaTb MeXaHiuHi BNANBY Ha
HepBU 1 CYANHN, AKi XKNBAATb MO3OK.

Cnip obmexxyBaTh pob0OTY 3 KOMM'IOTEPOM, TOMY LLIO TPMBAJIE HABaHTaXeHHA Cnpu-
YMHIOE CYyfOMWN M'A3IB 1 NOPYLUEHHA KPOBONOCTa4YaHHA FOIOBHOIO 1 CMMHHOTO MO3KY.

[na 3anobiraHHA HepBOBMX XBOPOO, CNPUYMHEHNX Bipycamu un HakTepiamu, cnig
3MILHIOBATN IMYHHY CUCTEMY, YHUKATW YKYCiB KNilLiB, 3AiMCHIOBATA LLEeMNJIeHHA, BYacHO
JiarHocTyBaTy Ta nikyBaTu iHdeKLiT, NpaBWIbHO BUKOPUCTOBYBATM aHTUBIOTUKMN.

Cnip yHVKaTW OTPYEHHA TOKCMHaMV rpubiB UM NapasMTUYHUX YePBIB, BaXKKUMU Me-
Tanamu, BiAMOBUTUCb Bifj KYPiHHA, BXKMBaHHA aJIKOrofIbHNX HanoiB, HAPKOTUKIB, OCKiSb-
KW Ui pPeYOBUHN PYMHYIOTb HEPBOBI KNITUHM MO3KY, MOPYLIYIOTb LiNiCHICTb HEPBOBMX
BOJIOKOH 11 CMPUYMHIOIOTb HE3BOPOTHI iereHepaTBHI 3MiHN HEPBOBOI CUCTEMM.

[ly>ke BaXMBOI YMOBOIO € CTBOPEHHA ONTUMaNbHMX YMOB AN1A GYHKLIOHYBaHHA
FONOBHOMO MO3KY. Y 3B'A3KY 3 LM CJ1ifi YHUKaTK CTPeCiB, NepeBTOMM, HeraTBHMUX emMo-
Lin (cTpax, 3a3apicTb, 06pa3a, 3M1icTb), 3a6€3neynT NOBHOLIHHWUN COH A BiAHOBNEH-
HA GYHKLIOHaNbHYIX MOXNNBOCTEN HEMPOHIB Ta iH.

Om>xe, 00MPUMAHHA dKMUBHo20 Ui 300p08020 CNOCObY XUumms 0ae MOXJIUBICMb
3anobiemu 6a2ameoM 3aX80PIOBAHHAM HepP8o8oi cucmemu.




RIANIbHICTb

3aBpaHHA Ha 3acTOCyBaHHA 3HaHb AKTVMBHWNM BifAMOYMHOK W CTaH
HepBOBOI cUCTEMU
AKTVIBHWI BiAMOUYMHOK, HA BiAMIiHY Bifl TACMBHOrO, NOTPEOYE CBIXKMX CUJT, BOJIbOBYX
3ycunb i NigrotoBKy. 1o akTUBHMX BUAIB AiANbHOCTI BifHOCATb Gi3KynbTypy, cnopT, ¢i-
31YHI BNpaswu, Typu3m, irpu, BiABiAyBaHHA BUCTaBOK,
TeaTpis, My3eiB, NPOCIYXOBYBAHHA MY3UKW, YATAHHA
Towo. JocnigHMKN BUAINAITb TPU OCHOBHI GYHKLIT
AKTVMBHOIO BiANMOYMHKY: BiAHOBIOBasIbHA, PO3BMBalo-
ya i yHKLiA rapmoHisalii. 3acTocynTe 3HaHHA HEPBO-
BOI CMCTEMU 1 OOI'PYHTYINTE HEOOXigHICTb aKTUBHOO
BiAMOUMHKY AS1A MPOdINaKTUK/ HEPBOBKX XBOPOO.

Ta6nuua 38. BHAYEHHA AKTUBHOTIO BIANOYMHKY ANA 3ANOBITAHHA
HEPBOBMM XBOPOBAM

| DyHKuin |

O6rpyHTYyBaHHA |

BigHoBnoBanbHa
Po3BuBatoua
QyHKLUiA rapmoHi3auii

Bl0J10TIA + 30POB’A MpodinakTnka BipycHNX iHpeKL i HepBOBOI CUCTEMU

Tennoro BeCHAHOrO AHA BCiM HaM 3BMYaNHO X XO4eTbCA
no6yTI Ha CBIXOMyY MOBITPi Ta MOHIKUTACA Nif TENAUMU NPO-
MeHAMY COHLA. XTOCb 36MpaeTbcsa NonpaLoBaTyi Ha fadi, Hy a
XTOCb MPOCTO NobyBaTy B lici abo 6ins piuku um o3epa. MNpoTe
cnig nam’ATaTy, WO Kili € NepeHoCHKaMu 30yAHMKIB Tako-
ro 3axXBOPIOBaHHA AK KNiLoBUIA eHUedaniT. AKi icHyTb 3axo-
an NpodinakTUKM NPoTH KNiwoBoro eHuedanita?

= PE3VJIbTAT

s 1-6 Ganie ¢ 1. Lo Take HepBoOBi XxBOpPoOW? 2. HaBediTb NpMKNagnm YMHHK-
KiB, IO CNPUYMHAIOTL HEPBOBI XxBOpoOW. 3. Ha3BiTb rpynn HepBOBMX XBO-
po6. 4. HaBepiTb NpuKnaan 3axBoptoBaHb HEPBOBOT cucTemu. 5. LLlo Take HeBponoria?
6. HaBepiTb Npuknagn metofiB AOC/iAKEHHA HEPBOBOI cuctemun. 7-9 6anis ¢ 7. fAki
UMHHUKM NOpYLYOTb PO60TY HEPBOBOI crcTemun? 8. AKi 3aXBOPIOBaHHA HEPBOBOI CUC-
TEMU € HannowmnpeHiwnmmn? 9. Aki 0CHOBHI 3axoAun NPOdiINaKTUKM HEPBOBKX XBOPOG6?
10-12 6aniB ¢ 10. O6rpyHTYyTe HEOOXigHICTb JOTPUMAHHA PeXUMy npawi i Bigno-
UMHKY Ans NpodinakTVKy HePBOBMX 3aXBOPIOBaHb.

Tema 9

3B’A30K OPTAHI3MY N0 ANHIA
13 3OBHIWHIM CEPEOOBULLEM.
CEHCOPHI CUCTEMMU

—0—©®

Hawi 8iouymmas - ye knasiwi, no AKUX yoaps€ Ha8KOJIUWHE cepedosulle.
Jeni fidpo

§ 46. 3ATAJIbHA XAPAKTEPUCTUKA CEHCOPHUX CUCTEM

OcHoBHe NOHATTA i Kno4oBi Tepminn: CEHCOPHI CUCTEMW. PeuenTtopu.
MpuraganTte: Lo Take nogpasnmeicTb?

MomipkyniTe!

Ingpopmayis (Big nat. infornatio — po3’AcHeH-

HA) — BIAOMOCTI NPO HaBKOMWULIHIN cBiT. OpraHiamu oT-

puMmytoTb i i3 30BHILIHBOrO CepefoBULLa A Toro, Wob 'g{_

BiANOBIAHO pearysaTu i NPUCTOCOBYBATUCA 0 MiHANBIX g
==
_

YMOB CepefoBuLLa, ANA OpiEHTaLil y npocTopi ToLo.
MunBa nprpopa B npoueci eBostoLii CTBOPMIIA Bpakatuy
pi3HOMaHITHICTb NpuriiMadiB iHdopmaldii. Akoto OyBae iH-
¢dopMaLia 30BHIWHbOro cepenoBuMLLa?

3MICT

flka ponib CEHCOPHUX cucTem y 3abe3neyeHHi 3B'A3KY opraHismy i3
30BHILLHIM cepefoBuLiem?

CnpuiimaHHa iHbopmaLii € 060B'A3KOBOI0 YMOBOI XUTTERIANBHOCTI OyAb-AKOro
XMBOTO OpraHiamy. HagiTb HaMMPOCTiLWi OQHOKNITUHHI OpraHi3Muy (6akTepii U ameom)
NMOCTIIHO OTPUMYIOTb | BUKOPUCTOBYIOTb iHbOPMAaLito 1A BUOOPY HanbinbL CnpuATIu-
BMX YMOB iCHYBaHHA. Y NoAMHN CnpuinHATTA iHdopmaLii 3a6e3neuyoTb 5 OCHOBHYX BU-
AiB UyTTA: 3ip, CNYX, HIOX, CMaK i oTuK. OKpim TOro, NOANHA BiguyBaE LWe TemnepaTypy,
rpagitauito, 6inb, pyxu, cnpary, ronog, TUCK, HaNnOBHEHHS, 06'em ToLo.

Ak cnpuiiMaeTbea iHpopmaLis y nognHW? 30BHILWHI 11 BHYTPILHI peuenTtopu Ha-
LIOro Tifla CNpUUMaloTb BMMBU PI3HUX MOAPA3HUKIB i NepeTBOPIOTL iX Y HEpPBOBI
imnynbcu. Mo HepBOBUX BOMIOKHAX Wi CUFHANN HAAXOAATb 4O MO3KY, e aHani3yTbCA.
3aranom, cnpuinHATTA iHbopMaLii BifOyBa€ETbCA 3a yUacTHo LiNoi cMCTeMU CTPYKTYP, WO
YTBOPIOIOTb CEHCOPHI c1ucTeMu, abo aHanizatopu.

P




CEHCOPHI CUCTEMM (Big nar. sensus — Bia-
UyTTA) — CYKyNnHicme cmpykmyp, AKi ompumy-
toms, nepeddlomes ma aHanizytome iHghopmayiro
i3 308HIiWHBLO20 MA B8HYMPIWHLO20 CepedosuW.
Y NOAUHN PO3PIi3HAIOTb CEHCOPHI CCTEMU 30pY,
Cnyxy, CMakKy, HIoXy, JOTVKY, Temnepatypu, 6onio,
piBHOBaru, pyxy Ta iH.

3aBAAKN AIANBbHOCTI CEHCOPHUX CUCTEM Yy
MOANHN  GOPMYIOTbCA  BifUYTTA, CNPUAHATTA,
YABNEHHA, MUCNEHHSA, CBiJOMICTb, HabyBa€eTbCA
[0CBiA, po3BMBaETbCA po3yM. CeHCopHa iHbop-
MaLif, AKY MW OTPMMYEMO, MA€ 3HauyeHHA AnA
opraHisauii npoueciB KWUTTEQIANBHOCTI, MoBe-
OIHKM Ta € BaXKNMBUM YUHHMKOM MPUCTOCYBaH-
HA Ta PO3BUTKY. AKLLO OOMEXNTU HAAXO[PKEHHA
iHpopmauii, To cnocTepiraeTbCA NOpPYLUEHHSA
di3MYHOro M NCUXIYHOTO PO3BUTKY, iHTENEKTY

In. 88. CeHcopHi cuctemun niogu-
HK: 1 — cMakoBa 30Ha, 2 — HIOXOBa
B3arani. na opraHisauii NOBHOLIHHOIO 3B'A3KY 30Ha; 3 — 30Ha BHYTPILLHIX OPraHis;

3 HaBKOJMLLHIM CepefoBuLLIEM HeobxigHa chinb- 4 — pyxoBa 30Ha; 5 — 30Ha WKIpHOT
Ha AiANbHICTb YCiX CEHCOPHUX CUCTEM OpraHi3my YyTNUBOCTI; 6 — 30pOBa 30Ha; 7 -
NIoANHN. CNyXoBa 30Ha

Omxe, ceHCOpHI cucmemu 3abe3neyyroms OMPUMAHHA iHPOpMayii npo 8nIUBU Pi3HUX
NOOpPA3HUKIB, UjO € OCHOBO 0/ Op2dHI3ayii XUMMEDifIbHOCMI Ma NpUCMOCO8AHO-
CcMi op2aHiamy /io0uHuU.

® ©)
'I‘

flka 6y0oBa CEHCOPHMX cncTem?

Bynb-AKa ceHcopHa cucTema CKNafaeTbca 3
TPbOX BigAinis: nepndepunyHoro, NpoBigHNKOBOrO
Ta LeHTPanbHOro.

MepudpepuyHuli 6id0din npenctaBneHnin pe-
uentopamu. Peuentopu (Big nat. receptor — TOW,
O CNPUNMAE) — YymJiuei Hepeoai 3aKiHYeHHA abo
KIMUHU, Wo cnpuliMarome eHepzito NoOpasHeHHA
U nepemeoptotoms ii Ha Hep8osi iMmnysbcu. 3a Po3-
TallyBaHHAM PO3Pi3HAITb 308HIiWHI (HanpuKknag,

peuenTopu LWKipn) Ta 8HympiwHi (Hanpuknag, ® @ ®
peuentopu M'A3iB) peuentopu. A 3anexHo Big )
NPUPOAN NOAPa3HEHHA Ui YyTnuBI YTBOPU Nogi- \\j‘%

NATb Ha C8IMJI08i (CNPUIMAaIOTb eHEeprito CBiTNa),
C1yx08i (CNPUIAMaloTb 3BYKOBi KONIMBAHHA), HIOX08i
(cnpuinmaloTb BNAMBMK NETKUX XiMIYHMX CMONYK),
cMakoei (CNpunmatoTb BIIMBY PO3YNHEHNX XiMiu-
HUX CNosyK), 0omukogi (CMpUINMaloTb MeXaHiuHi
BMNANBKM), memnepamypHi (CNpunMaioTb Tenno i
xonop), 60/1b08i (CNpyiiMaloTb GYAb-AKNIA HAAMIP- |5 89, Buau peuenTopis: 1 — caitio-
HWUIA BNAVB HA OpraHi3m) peyenmopu. 3a3BUYa, i peyentopu; 2 - CNYXOBI peLienTo-
6ynb-AKMI peLienTop CNpUIMAaE TiflbKU «CBil» Bif- pv; 3 — HIOXOBI peLenTopu;
MOBIAHWIA NOAPA3HUK, O AKOTO MAE BUCOKY UyT- 4 — CMaKoBi peLentopy; 5 — aoTrko-
NBICTb. Bi pelenTopu

lMpoeioHuKoeul 8i00in cCknafaeTbCA 3 UYT/IMBMX BOJIOKOH, LLIO NepefatoTb 3akoo-
BaHi curHanu go LUHC. Lier wnax yTBOpIoOTb HEMPOHU, B AKNX iHPopMaLlia onpaLbo-
BYETbCA Ta BUAINAETbCA HaNbiNbL BaxnvBa. OKpeMi YyTNMBI BOSIOKHA HEPOHIB YTBO-
piotoTb Yy TNVBI HEPBYW (HanpuKag, 30POoBi, HIOXOBI) abo BXOAATb [O CKMagy 3MillaHuX
(HanprKknag, CNMHHOMO3KOBI, A3UKOMTOTKOBUMN, NPUCIHKOBO-3aBUTKOBUIA). LLiBMAaKicTb
npoBefeHHsA 30yXKeHHs Mo TaknUX HepBax Ay»e BUCoKa — 6nn3bko 120 m/c.

LlenmpanesHuti 8i00in ceHCOPHNX CUCTEM YTBOPIOIOTb YYTINBI 30HW KOpW Benu-
KOro MO3Ky Ta MiAKipKOBUX CTPYKTYp, Ae BiAbyBaeTbCA aHani3 i cnHtes iHpopmadii. Lii
30HU MaloTb NEBHE PO3TallyBaHHA: pyx08a 30HA — Y NobOoBil YacTui, 30Ha WKipHO-M'A-
30801 Yymaueocmi —y TiM'AHIN YacTLi, 30p08d 30HA — Y NOTUANYHIN YacTLi NiBKYb, C/1y-
X08d, CMAKo8d U HI0X08d 30HU — Y CKPOHeBil yacTui. Came y Lux ginaHkKax kopu dpopmy-
I0TbCA BiANOBIAHI 30POBI, CYXOBI, HIOXOBI Ta iHLWi Big4yTTA.

Omxxe, ompuMaHHs, nposedeHHs U aHanis iHghopmauir i3 cepedosuwya 30iliCHIOIOMb
nepugepuyHul, nposioHUKo8uUl Ma yeHmMpaabHUl 8i00inu CeHCOPHUX cucmem.

AKi BNacTMBOCTI CEHCOPHUNX CUCTEM NIOANHIN?
3aranbHO BNacTUBICTIO CEHCOPHUX CUCTEM € iXHA adanmayia - 30amHicme npu-

cmocosy8amu pigeHb C80€i Yymaugocmi nio eniugom 0ii nodpasHuka. MpuraganTe, AK ovi

NOCTYNOBO 3BMKaloTb A0 TempABK. bionoriyHa ponb aganTauii nonAra€ y 3MeHLWweHHi 4

YCYHeHHi HeBanmBoi iHdopMaLii. OKpiM i€l BNaCcTMBOCTi MOXKHa BUOKPEMUTM 1 iHLLI:

+  CEHCOpPHI cncTemn cneyianiylomecs Ha CNPUAHATTI NEBHOMO BUAY NOAPa3HEHb i
dopmyBaHHi cneymdiuHNX BiguyTTIB;

«  CEHCOpHi cncTemu (Kpim 60/1b0OBOI) Mif Ai€to TpMBanux BNpas 3faTHi NiABULLYBaTH
CBOT MOXNUBOCTI, TOGTO 8NpaBAAHHA. Tak TPEHYIOTbCA BIUYTTA CIYXY MY3UKaHTIB,
BiUYTTA KONbOPIB XYAOXKHUKIB;

«  [NA CEHCOPHUX CUCTEM XapaKTepHa 83dEmMO00isA, AKa peani3yeTbcA yepe3 B3aeMOo-
Zilo BiguyTTiB Ha pPiBHi KOpW 1 NigKipKK. Tak, Npn ACKpaBoMy CBITNi Kpalle BiguyBa-
€TbCA CMaK i Ta iH.;

+  CEHCOpPHi cucTeMu 3aaTHI 1O KoMneHcayii pyHKYit, TO6TO BifLLKOAYBaHHA GYHKLUT
O[fHi€l CEHCOPHOI CCTeMU 3a paxyHOK AKiCHOT nepebyaoBu abo NOCUNeHOro BUKO-
puUcTaHHA 36epexeHnx GYHKLIN iHWKX ceHCOpHUX cucTem. Tak, y nogen, Aki BTpa-
TUAW 3ip, NOAINWYIOTLCA CAYX | AOTUKOBA YYTANBICTb.

Omxe, Hali3a2a/1bHIWUMU 8/1CMUBOCMAMU CEHCOPHUX cUCmeM € adanmauis,
cneyianizayis, 8npasaAHHA, 83aEMOOiA ma KomneHcayis ¢yHKUiU.

RIANbHICTb
CAMOCTIVHA POBOTA 3 TABJIULIEIO
ByaoBa OCHOBHIX CEHCOPHMNX CUCTEM NIOAUNHM

3a ponomoroto TeKCTy 1 intocTpauii naparpada Br3HauTe 6ya0BY OCHOBHUX CEH-
COPHUX CUCTEM NIOAUHN. Y poboYOoMy 30LWNTI 3aMOBHITb TabnunLo 1 3p06iTb BUCHOBOK
Npo 3HaYeHHA ceHCOpHOI iHbopMaLlii AnA opraHismy.
MepudepnuHunin MpoBigHNKOBUIA LleHTpanbHui
BipgAin BigAin BigAin

CEHCOPHa caiucTema

3opoBa
CnyxoBa
CmakoBa
HioxoBa
Hotnkosa




BIOJIOTIA + MCUXOJIONIA BipuyTTAMOAUHN | Biguytta | Inpopmauin
Bioyymmsa - ue BifobpaxeHHA iHpopmaLii 1. 30poEi

MpO OkpeMi BNacTUBOCTI NpeAMeTiB Ui ABULY Ha- |- Cryxosi

BKO/IMLIHBOTO CBITY y KOPi BENMKOTO MO3KY MipYac ==- "= "

iXHbOro 6e3nocepeHbOrO BMIMBY Ha peLenTopu. 2 Hioxos!

Y nioAnHW BiguyTTA Habynm ocobnMBOro PoO3BUTKY — -

i cTanu gxepenom ii 3HaHb MPO HAaBKOJINLLHIN CBIT. 2. Hotvkosi -

Y ncuxonorii BuokpemnioloTb 11 BUAIB BigyyTTiB. 6. TeM'_'Ep?TypH'

Bu3HauTe BiANOBIAHWI BUA iHOPMaLi HaBkonuw- |- 59”'305' :

HbOFO CEpeAoBULLA, WO «BAAPAE» MO LMX «KNaBi- Lo K'HeCTeT_"'”H'

LIax» HALLOro OpraHismy. 9. CTaT""'*f' :

BIONONISA + KOCMOC 19. Opraniuni

11. Bi6pauiiiHi

CeHCOpHi cuctemu i CEHCOPHUIA ronoj

Y KOCMOHABTIB, Cneneosorie, NigBOAHWKIB BHACMIAOK
3MEHLLEHHS KinbKocTi iHpopMalLil, o HaaxoauTb Yepes op-
raHu YyTTiB, MOXKe BUHVKATN CeHCOPHULI 207100 (260 ceHcop-
Ha flenpuBauif, aHrn. sensory deprivation), 10 Pi3KO 3HWXKYE
dYHKUiOHanbHY akTUBHICTb BENMKOro Mo3ky. LLlo Take ceH-
copHui ronoa? A um iCHye CeHCopHe nepeHaBaHTaXeHHA?
OUiHiTb 3HaUeHHA CEeHCOPHMX cucteM AnA 3abe3neyeHHn
KUTTERIANIBHOCTI OpraHismy

A=A PE3YJIbTAT

2222l 1-6 6anis * 1. LLlo Take ceHcopHi cctemmn? 2. Ha3BiTb OCHOBHI CEHCOPHI cuc-

Temu ntoguHn. 3. Ha3siTb Bigginu ceHcopHmx cuctem. 4. LLlo Take peuentopu?

5. HaBepitb npuknagn peuentopis. 6. Ha3BiTb OCHOBHI BNAaCTUBOCTI CEHCOPHMX CUCTEM.

7-9 6aniB ¢ 7. Ky ponb BMKOHYIOTb CEHCOPHi cucTemMn B 3abe3neyeHHi 38'A3Ky opra-

Hi3My i3 30BHilWHIM cepepoBulem? 8. flka bynoBa ceHcopHux cuctem? 9. Aki Bnactu-

BOCTi CEHCOPHMX cucTem noanHn? 10-12 6anis ¢ 10. AKe 3HaUEHHA MalOTb CEHCOPHI
cuctemm ana 3abe3neyeHHn NPoLeciB XXUTTERIANbHOCTI opraHiamy?

Xoyembcsa OUBUMUCH, IK COHEYKO CHE. ..
T. LWeBueHko. Maaamakn

§47. 30POBA CEHCOPHA CUCTEMA. OKO
OCHOBHIi NOHATTA 1 KNo4oBi TepmiHn: 30POBA CEHCOPHA CUCTEMA. OKO.
MpurapanTe! Lo Take ceHCOpHI cnctemn?

MomipkynTe! m -
JlloacbKe OKO — OfWH 3 HaCKNaAHiLNX -
100nm_~ "l.p\l? 1cm im 1km

. o . . 0.01lnm  lnm
OpraHiB 4yTTa, AKUA OTPUMYE CBITNOBY iHPOpP-
Mauito, a MOTiM nepefae ii B FONIOBHUIA MO3OK. e "
Usa iHdpopmauisa i € ocHoBOW AnA GOpMyBaHHA  soonm _z00mm

30POBMX BiAUYyTTiB. A AIKe CBITNIO CMPUIMAE OKO  jm ,

3MICT
flke 3Ha4YeHHA Ma€ 30poBa CEHCOPHa cucTemMa ANnA NgnuHN?

30POBA CEHCOPHA CUCTEMA - ye ¢pyHkK- _—

UioHasIbHA cucmema dHamMoMIYHUX ymeopis, AKa
cneyianisyemeca HA CNpulMAaHHI C8imJsi08ux no-

In. 90. Bigainu 30poBoi ceHCopHOI
caicTtemun nrogunHn

0pasHeHb i hopMysaHHi 30posux 8iodymmis. Jliog-
CbKe OKO 3[aTHe CnpuiMaTy nuLie BuarmMe CBiTno
i3 CNeKTpy eneKTPOMarHiTHOro BUMPOMiHIOBaHHA
B Aiana3oHi xBunb Big 380 go 770 HaHOMeTpiB. 3a
[OMOMOro0 30POBOI CEHCOPHOT CUCTEMM NIOANHA
oTpuMmye b6inblie 90% iHpopMaLii Npo HaBKONWLL-
He cepegosuLe, wWo B 30 pasis GinbLue 3a iHdop-
MaLito, Lo CMPUNMAETbCA CITYXOM.

3a 4ONOMOroK 30POBOI CEHCOPHOI CUCTEMMU
BifloObpaXkaloTbcA Konip, popma, po3mipu Ta BU-
3HavalTbCA BifiCTaHb, PO3TallyBaHHsA, 06'€EMHICTb NpeameTis. Benuky ponb Bigirpae
cuctema y GopMyBaHHi 30poBKMX BiguyTTiB Ta emouin. Came Li MpoABU BUKINKAIOTb Y
NIOAVHN ACKPaBi Ta rM6OKI NepexmnBaHHA NpY CNPUAHATTI Kpacy NPUPoAK, BUTBOPIB
MucTelTBa. 3 JONOMOrol 30py GOPMY€ETbCA MOBMEHHA NOANHM Ta 3abe3nevyeTbca
CNiNKyBaHHA.

Ta6nuusa 39. BIAAIN 30POBOI CEHCOPHOI CUCTEMM (in. 90)

| Bipgain | XapakTepucruka |
MNepeTBOpEHHs CBiTNa y HEPBOBI iIMMNYNbCU 3AiNCHIOITL homope-
.| yenmopu (Nanuyky i KonbGouUKM), PO3TallOBaHiI B CiTKiBLi OKa. Lli
Mepudepunynnin u pu ( ) p 4 u

KNiTVHW MiCTATb 30p08i nieMeHMU, Lo CNPUNMatoTb 1 NepeTBOpIo-
l0Tb CBITNIO

MpoBeAeHHA iMNYNbCiB 3AiNCHIOTbL NPaBKUI i NiBUIN 30po8i Hepau,
BOJIOKHA AKUX NepexpeLlyoTbca nepes BXOAOM Y MO30K
O6pobKa 30poBoi iHPOpPMaLiT BiOYBaETHCA: A) Y NIOKIPKOBUX YeH-
mpax Tanamycy i cepefHbOro Mo3sky: 6) 30posili 30Hi NOTUANYHOT
YaCTKM KOPU NiBKY/b

MposigHnKoBMI

LleHTpanbHWi

Omixe, 0CHOBHOIO (hyHKUi€EID 30p0BOI CEHCOPHOI cCUCMeMU € Ni3HABAJIbHA, 3a80AKU AKiIll
JI00UHA ompuMye Halibinewy 4acmky iHhopmayii npo HaskonuUWHIL ceim.

AK pyHKLUii oKa B3aEmonoB’sA3aHi 3 noro 6yaosoto?

OKO JIIOAWHW (naT. oculus) — opeaH 4ymms, wo 3abe3neyye 3ip noduHu. Llen
YyTAUBUIA YTBIP Ma€ KynacTy Gopmy, LLO CNPUAE NOro pyxam B MeXKax OYHOI AMKM
yepena (op6iTn). CknagaeTbcA opraH 30py NOAVHY 3 [BOX YACTUH: 04YHO20 A61yKa 1
donomixHozo anapama. OKo NOANHN MICTUTb BCepeauHi 30poBi peuenTtopu (poTo-
peuenTopwu), WO € enlemeHTamMy nepudepmnyHoOro BiaAiny 30p0OBOI CEHCOPHOI CUCTe-
mu. Li KNiTMHW Ha3mnBalOTbCA nasnuykamu i Konboykamu, ix 6arato, BOHU NOTpebdy-
I0Tb 3aXUCTY Ta »KMBeHHA. OKpiM TOro, oKO 3[iMCHIOE Ta OPraHi3oBy€E NPOBeAEHHA
CBITIOBMX MPOMEHIB A0 BHYTPILIHbOT 0OONOHKN OKa — CiTKIBKM, e 1 pO3TalloBaHi L
30POBIi YyTNMBI KNITUHW. Ba)knnee 3HauyeHHA ANA OKa MaloTb MOro 30BHILLHI Ta BHY-
TPilWHi M'A3M, WO 3AIACHIOITb PYXM BCbOrO OYHOMO AGMYKa, 3BY>KEHHA 3iHWLi, 3MiHY
KPVBM3HW KPULITANNKA.




Ta6nuua 40. BYAOBA OKA NIOAUHA

OKO
OuHe A6nyKO JonomixHuin anapat
O60M0HKN BHyTpilwHe agpo Bposu
. 30BHilHA 060ONOHKa: CK1epd, pozieka MoBiku (BepxHA 1
Kpuwranuk

HUXKHA) 3 BiAMUA
Cni3Hun anapar
KoH’lokTnBa
OKkopyxoBi M'A3n

Il. CepepHs 060510HKa: 8/1aCHE CYyOUHHA
060/10HKa, palidyxKa i3 3iHuyero, gilikoge
mino

Ill. CiTkiBKa (Ma€ xoemy U cainy naamu)

Bonora nepeaHbor i
3aHbOI Kamep OKa
Cknucre Tino

DyHKLi: 3aXUCT 1 >KMBMIEHHA OYHOTO
A6NyKa, CBITNOCMPUAMAHHA

OyHKLUiT: XBneHHA Ta | DYHKLIi: 3aX1CT Ta Pyxu
CBITNIONPOBEEHHA ouen

Po3rnaHemo 6yfoBa ouHOro Abnyka y B3aEmMo3B'A3Ky 3 GyHKUiamu (in. 91):

6is1Kosa 060/10HKA (CKepa) — 30BHIWHA 0O60NOHKA 3 KONAareHOBMMIK BOJIOKHAMU,
LLO 3axKLLIA€ OKO Ta 36epirae noro dopmy;

poeigka — Npo3opa YacTnHa 6inkoBOI 060OHKM, WO NPOMNYCKaE i 3aIOMIIOE CBITNO;
patidyxHa 060/10HKA — NepefHaA YacTMHa CYAUHHOT 0O0IOHKM 3 MiIrMEeHTOM, Lo BU-
3Havae Konip oven;

3iHUYA — OTBIp B panayLi, Lo MoXKe 3MiHIOBaTW diaMeTp 3a JONOMOrOK ragKnx
M’A3iB, TOMY Perynio€ HagxoaeHHsA CBiTNa BCepefnHy OKa;

gilikose miso — yTBip CyAUHHOI 060MOHKM, WO Ma€ BiNKOBUIA M'A3 i 3B'A3KKM, TOMY
MO>Ke 3MiHI0BaTN GOPMY KpULLTANNKA;

8/1acHe CyOUHHA 060/10HKA — 06ONOHKA 3 F'YCTO CiTKOK KPOBOHOCHUX CYAMH, WO
3abe3neuye XKMBMNEHHS OKa;

CimKigka — BHYTpILLHA CBITNOCNpUiIManbHa 0605I0HKa OYHOro A6IYKa, AKa MiCTUTb
doTopeLenTopy Ta NEPETBOPIOE CBITNOBI NOAPa3HEHHA B HEPBOBI iMNyNbCy;
80J102a Kamep — NPO30pa PiAVHA, AKa 3aMOBHIOE NEPEeAHIOo | 3aAHI0 Kamepu OKa Ta
3abe3neuye XNBEHHA KPULLTaNMKa;

Kpuwmasnuk — NPO30puin enacTUYHNA ABOAKOBUNYKANI YTBIP, AKAA MOXKe 3MiHI0-
BaTV CBOIO GOpMy, 3aBAAKM YoMy 3abe3neuyeTbca GOKYCYyBaHHA MPOMEHIB CBiT/a
Ha CiTKiBL,i;

cKJIuCMe misio — Npo3opa AparnmncTa Maca, Lo 3aroBHIOE OUYHe ABNYKO 1 NiaTpumye
noro GopmMy Ta BHYTPILIHbOOYHWI TUCK;

XK08ma naama — finsiHKa B LeHTPI CITKIBKY, ie MiCTATbCA NepeBa)KHO KONBOUKN, AiKa
BBaXAETbCA MiCLleM HallKpaLloro 6ayeHHs;

cnina nnama - micue, ae 30pOBUI HEPB BUXOAWT i3 CiTKIBKM, N036aBneHe poTope-
LenTopiB i He CNPUIMAE CBITNO.

In. 91. bygoBa ouHoro a6nyka
NOANHN: 1 — KOH'IOHKTMBA;
2 - BilYacTUn m'A3;

3 - pangyxka; 4 — poriska;
5 - KpuwTanuk; 6 — nepegHa
Kamepa; 7 — 3aHA Kamepa;
8 - cyamHHa 060MOHKa;

9 - cknepa; 10 - 30poBui
Heps; 11 - cnina nnama;
12 - ueHTpasbHa AMKa;

13 — »oBTa NNAma;

14 — cknucTe Tino; 15 — ciTKiBKa

N o N

Omxxe, 6y0oea 0uHO20 [6/1yKa NPUCMOCO8AHA 07151 C8IMIOCNPULIMAHHS, ceimsonpose-
0eHHA Ma nepemeopeHHs C8imI08UX NOOPA3HeHb Y HepBoai iMnybCu.

flke 3HaYeHHA Ma€ AONOMI>KHMIA1 anapaT oka? 5

Oko 3abe3neyeHe [AOMOMIXKHMM anapaTom
(in. 92). 3axmcHy dyHKLi0 BUKOHYIOTb 6po8u i nogiku
3 8iAMU, @ TaKOX C/1i3HUlU anapam. BiH cknapaeTbca
i3 CNi3HOT 3a5031, PO3TallOBAHOI B 30BHILUHbOMY
KYTKY OKa, CNi3HOro MillKa i HOCOC/i3HOro KaHany.
Cni3Ha pig1Ha 3BONOXKY€E MOBEPXHI0 OYHOTO AONYKa,
3MMBA€E CTOPOHHI YaCTUHKY | 3HELKOAKYE baKTepii,
WO NOTPanuUIN B OKO, OCKISIbKM MICTUTb GaKTepu-
LUMOHY pevyoBUHY — ni3oumm. BHyTpiwHA yacTuHa
MOBIK BKPUTI CMOJlYYHOTKAHNHHOIO OBONIOHKOK —
KOHIOKMUB0I0, AKa MICTUTb OOAATKOBI CMi3Hi 3ano-
31. 3aBOAKM OKOPYX08UM M’A3am (NOCMyroBaHi npsa-
Mi 11 KOCi) 0UHe A611YKO MOCTINHO PyXa€eTbCA.

In. 92. [lonomixkHnin anapat oka:
1 - cni3Ha 3an03a; 2 — nosika
3 BiAAMY; 3 — CNi3HUIA MiWOK;
4 — HOCOCNI3HWI KaHan; 5 — 6poBu

Omxe, donomixxHUl anapam oka 3abe3neuye
3axucm ma pyxu 04Ho20 A6yKa.

BIANbHICTb

JlaGopaTopHe gocnigKeHHA
BUABJIEHHA CINOI MIAMU HA CITKIBLI OKA
MerTa: po3BuBaTy [OCNIAHMLbBKI BMiHHA Ta BMiHHA MOACHIOBATY pe3ynbTaT 4OChi-

IPKEHHS.

O6nagHaHHA: KapTKa 4nsi AeMOHCTpaUii clinoi NnsAsMmM Ha CiTKiBUi OKa, WiNbHWUIA
nanip.
Xig po6oTu:

1. TMpuiKpwuiiTe NiBe OKO PYKO abo LWifbHUM Mane-
POM i NOYHITb PO3rNAJATU KapTKy 3 MaslloHKOM,
MoOBINbHO Habnvxatoun ii go oka. Mpu ubomy + .
[VBITbCA TiNbKKU Ha niBe 306pakeHHs (nnoc). Ha
AKI BiICTaHI BiJ OKa 3HMKAE NpaBe 300paXeHHs
Kona i yomy?

2. Te came 3po6iTb i3 NPUKPUTIM NPABKM OKOM, ajie MOYHITb PO3rNAfaTy Npase 306pa-
»KeHHs Kora. Ha skii BiicTaHi Big OKa 3HUKAE NliBe 306paXkeHHsA Mtoca i yomy?

3. Migcymok poboTu.

CAMOCTI/IHA POBOTA 3 IJIOCTPALLIEIO Byaoea oka niognHu

3icTaBTe Ha3BY eneMeHTIB 6Yj0BM OKa IO NHN 1
3 IXHIMM NO3HaYeHHAMN:_A — KPOBOHOCHI CYyAWHN
ciTkiBku; b — pangy»kHa o6onoHKa; E — okopyxosui
m'as; U - 3iHuus; |, — BilkoBun m’as; |, — okopy-
XOBUI M'A3; |3 — CiTKiBKa; 3 — 30poBuin Heps; JT —
KpywTanuk; H — 3agHA Kamepa oka; C, — cknepa;
C, — nepefHa kamepa oka; L — cknucte Tino; A -
CyavHHa 060JIOHKa.

[1]2[3]4[5]|6]|7]|8]9]10[11]12]13]14] ,

O NoouU bW




Y pasi NpaBUIbHOTO 3iCTaBfieHHA B TabnnyLi BY OTPUMAETe Ha3BY TePMiHa, AKNM
Mo3HavaloTb MiABMLLEHY YYTAMBICTb OPraHiamMy JO BMIMBY AKOroCb YMHHMKA Cepefo-
BULLA.

blonoria+ HAYKA

Q®inamoe B. M. (1903-1956) - BMAATHUI YKpaiHCbKMI odTanb-
MOJIOT, YME iM'A NPUCBOEHe OfecbKOMy IHCTUTYTY OYHUX XBOPOO. BiH
nepLInM y CBiTi 3anNponoHyBaB nepecaaxyBaHHA porieky (1924). Li-
KaBO 3HaTy, WO poriBKa Aobpe BiAHOBMOETbCA — PO3PIi3N Y Hill MOXKHa
3almBaTy, i Le He nopyuye 3opy. OUiHiTb 3HaueHHA BHecKy QinaToBa
Y PO3BUTOK 3HaHb MPO OKO IIOANHM

A=A PE3YJIbTAT

2=l 1-6 6anis ¢ 1. LLlo Take 30poBa ceHcopHa cucTema? 2. Ha3BsiTb YacTUHM 30-
poBoro aHanizatopa. 3. Lo Take oko nognHn? 4. Axi GyHKUii oka? 5. Ha3BiTb
enemeHTV GyloBM OYHOro sA6nyKa. 6. LLlo Take fonomMi>KHWUIA anapat oka? 7-9 6anie ¢
7. flke 3HaUEHHA 30POBOI CEHCOPHOI cucTeMu AnaA NtoauHn? 8. AK GyHKLIT OKa B3aEMO-
noB’'A3aHi 3 oro 6yaoBoto? 9. AKe 3HaUeHHA MA€ JOMOMIXKHUIA anapaT oka? 10-12 6a-
niB ¢ 10. [loBeAiTb 3HaYeHHA 30POBOrO aHani3aTopa ANA XUTTEQIANbHOCTI OpraHiamy
NIOAVHN.

Y maneHbKux ouax giobusaemsca caim —
lamipnusut, 2y4yHuti i eenukudi. ..
B. CumoHeHKo

§48. 3IP NIOANHW.TITIEHA 30PY

OCHOBHi NOHATTA 1 Knw4voBi Tepminn: 3IP JIDAWHU. KopoTKko3opicTb.
Hdaneko3opicTb.

MpuraganTe! Lo Take 30poBa ceHCOpHa cnctema?

MomipkynTe!

CTBepaXytoTb, WO oui — A3epKano Aywi. [JocTaTHbO
MAHYTU B OYi iHWIi NoarHI, Wo6 3po3ymiTy — LikaBa BOHa UK
Hi, NPUEMHA UM He BapTa fobporo cioBa. Oui po3yMHUX ntogen
HEeMOB CBITATbCA BHYTPILLIHIM CANBOM, NPUTATYOTb 10 cebe, BU-
KIMKaloTb GaXkaHHA OCATHYTY iX MMOUHY. A UM BNIIMIBAE Ha BHY-
TPILHIN CBIT NIOAVHU AKICTb CMPUNHATTA CBITNIOBOIT iHbopMaLii?

In. 93. Mapraper KiH.
«QOui»

3MICT

Ak Big6yBa€eTbCA CNPUITHATTA cBiTNOBOI iHpopmaLii y niognHu?

3IP - 8u0 yymms, wio 30iliCHIOE cnpuliHAMMSA c8ims0801 iHgopmauii. Y nognHun 6i-
HOKynapHul (cmepeockoniyHuli) Kosboposul 3ip, AKNIA 3abe3neydye CpunMaHHaA CBiTIa
[IBOMa 04VMa OHOYACHO A/1A CPUAHATTA 06'EMHOCTI MPOCTOPY Ta PO3Pi3HEHHSA enekK-
TPOMarHiTHMUX XBW/b BULMMOTO CMEKTPY, O BM3HAYaTb KONbOPMU.

OKO NOAVHK CNpUiAMAE CBIT/IOBI MPOMeHi, siKi BigbuBaloTbCs Big npeameTiB ce-
peposuwa. CNpuiAHATTA iHbopMaLlii, WO HecyTb BigbWTI NpoMeHi, 3a6e3neuytoTb TakKi
npoLecy, AK: oONMuUYHe c8imonposedeHHs, peyenmopHe c8imaocnpuliMaHHs, Hepe8ose
nposedeHHs 36y0XXeHHs, KipKkose (hopMy8aHHs giduymmis.

Onmud4He caimsionpoeedeHHs — npouecu, Wo 3abesneyyoms cnpAMy8aHHs 8i06u-
mux npomeHis Ha cimkisKy. [1o cknagy Li€l ONTUYHOI CUCTEMU BXOAATb pozieka — 80/10-
20 Kamep oKa — 3iHUYA — Kpuwmanuk — ckaucme mino. PoriBka, Bosiora Kamep oka
M CKNUCTE TiNO 34iNCHIOTb 3aN0MJIEHHA NPOMEHIB. 3iHMLA, 3aBAAKN M'A3aM, pednek-
TOPHO 3MiHIOE CBIili AiaMeTp i perynioe HaAXOAKEHHA KiNnbKOCTi CBiTNa Ha ciTKiBkKy. Qo-
KyCYBaHHA MPOMEHIB Ha CiTKiBKY 3AiINCHIOETbCA 3MIHOIO KPUBU3HW KpuliTanmka. Cko-
pOYEeHHA BilNKOBOro M'A3a 36iNblUy€e KPMBM3HY KpULUITANIMKa | AIOTO 3aoMIIoluy Cuiy,
po3cnabneHHA — HaBnaku. 3aBAAKM LbOMY OKO MPUCTOCOBAHE O YiTKOro GaueHHs
npegmeTiB, PO3TallOBaHUX Ha Pi3HMX BigcTaHAX. Lia 3gaTHICTb OKa Ha3nBaEeTbCA aKo-
mopaui€lo.

PeyenmopHe ceimnocnpulimaHHsa — npo-
yecu nepemaeopeHHs eHepeil c8im108ux NPOMeHI8
y Hepeosi iMnynbcu, wo 30ilicHIMb KAIMUHU
cimkieku. 3aBAAKN LibOMY B KITMHAX BUHUKAE
30yAPKEHHS, AIKe MopoaXye OilicHe, 3MeHWeHe
i o6epHeHe 300pa)keHHA npeameTa Ha CiTKiBUj.
CeiTnocnprinmanbHUMN KRITUHAMW CiTKIBKY € na-
NINYKM 1 KONBOUKMN.

Ta6nunua 41. POTOPELIENTOPU OKA

| O3Hakn | Nanuukn | Kon6oukn
KinbKictb bnun3bko 130 maH bnun3bko 7 MnH
[lirmeHTN PopgoncuH MoponcuH
flke cBiTNO 36ymKy€? Cnabke AckpaBe

Ak 3ip 3ymosntooTb? | beskonipHun npucmepkoBuii | Konboposunin AeHHWIN

Poanoain y citieui KinbkicTb 3pocTa€ y HanpaMKYy | KinbkicTb 3pocTae Big nepudepii no

Bifl LeHTpa fo nepudepii LeHTPaNbHOI AMKM OBTOI MAAMU

Hepsose npoeedeHHA 36y0xKeHHA — Ue CyKynHicmb npouecis, AKi nepedarms
Hepsosi imnynbcu 8i0 KIMUH cimkigku 00 Kopu nieKysb 8e/1ukoz2o Mo3Ky. Lieln 3opoBuii
LUAX YTBOPIOIOTb HEPBOBI BONOKHA KIITUH CIiTKIBKM B CKNaji 30pOBOro HepBa, HENPOHU
cepefiHbOro MO3Ky Ta HeMpOHUW KopW. 3aBAAKM iXHil B3aemogii iHdopmaLlia, Wwo npamye
[0 KOpW KNacudikyeTbCs i CTa€ GinbLu AKiCHOIO.

Kipkoee ¢popmyesanHa 8iduymmie — uye cykynHicme npouecie aHanizy U cuHmesy
iHhopmauil, wo 8i0bysaroMucs 8 30p0BUX 30HAX KOPU NiBKYb U CNpAMOBAHI Ha hopmy-
80HHA 30p08UX 8i04ymmis. HepBOBI iMMyNbCu Bif CiTKIBKM HaAX0AATb CMOYATKY A0 nep-
BVIHHOI 30POBOI 30HV MOTUMAIMYHOI YacTKU MNiBKY/b. Y Uil AinsHUi BigOyBaeTbCA aHani3
iHbopmaLii Ta opmMyBaHHA MPOCTUX 30POBMX 06pa3is. BTopuHHa 30poBa 30Ha 34ilic-
HIOE CHTE3 30pOBOI iHbOPMaLii Ta NOEAHaHHA il 3 06pa3amu, Lo BUHMKAIOTL Nig BNM-
BOM iHdOpMaLii Big iHWMX opraHiB uyTTA. [lo 30p0OBMX BigUuyTTiB BiAHOCATbL 8i0Yymms
csimna Ta 8ioyymms koneopy. KonipHuid 3ip NIOANHW 30iNCHIOETbCA 3@ JOMOMOrOH0
TPbOX TUMIB KONGOUOK: KOIBOUKN |-ro TNy — pearytoTb Ha YepPBOHWIA KONip, KONGOUKN
[I-ro Tuny — Ha 3eneHwuii Konip i Kon6oukw lll-ro TRy — Ha CUHIN Konip. BiATiHKK Ta iHLWI
KONbOpW CMEeKTpa CNpUNMaloTbCA 3a PaxyHOK 30y[KeHHA KONOOUOK y pi3HMX CniBBif-
HOLeHHsAX. binuii Konip BUHUKaE Npu ogHOYacHOMY 30y[»KeHHi KOfIGOYOK TPbOX TUMIB.
Takunin MexaHi3M J03BOSAE NOACbKOMY OKY PO3pPi3HATM A0 10 MiNIbMOHIB KONbOPOBUX
BiATIHKIB.

Omxe, cnpuliHamms 30po8oi iHhopmayii 30itiCHIIOMb MAki npoyecu, 5K onmu4He
c8imsionpogedeHHs, peyenmopHe c8imiocnpuliMaHHs, Hepaose NPOBEOeHHs 36Y0xeH-
HA, KipKkose hopmysaHHs giduymmis.




AKi nopylueHHA 30py €y nioanHK?

MepeBarkHa GiNbLLICTb NOpYLIEHb 30py NoB'A3a-

Ha 3 HeJOTPMMAHHAM ririeHiuHMX npasun, Tpaema- @
MU OKa, MopyLleHHAM OOMiHy peyoBMH. B ocTaHHi
POKMW Bifj3HAYAETbCS 3HAYHE «OMOJIOMPKEHHA» OUHUX
xBopob6. Libomy cnpusiotb 6e3MipHe 3axonneHHs
KOMM'IOTEPOM 11 FafkeTamyl, HECNPUATIMBA €KONO- ()
riyHa cuTyauis, <Hepo3yMHe» XapuyBaHHA, KypiHHS,
3/10BXKVBaHHA LUTYYHOIO KOCMETMKO Ta iH. Hanyac-
Tille TPannATbCA NOPYLIEHHA 3aIOMNIEHHA CBiTNa —
Kopomko3opicme i daneko3zopicme (in. 94).

KopoTtkosopicTb — nopyweHHs 30py, noe’asa- ®
He 3 hoKyCyB8aHHAM npoMeHis 8i0 npedvemis neped
CimKigKot, 8HAC/TIOOK 4020 300paeHHA 8i00aneHuUx
npedmemig Hedimke, posnnuguyacme. OCHOBHUMU :‘
npuyYnHamy HabyTOi KOPOTKO30pPOCTi € NifBuLieHe
HaBaHTaXeHHA Ha oui, MoraHe OCBITNIeHHA Pob6oYoro
MicuA, HecTaya BiTamiHy A B iXi, rinognHamis.

Danekosopictb — nopyweHHs 30py, nog’asaHe  IN. 94. CxematnuHe 306paxeHHs
3 (hOKyCyBAHHAM npomeHie 8id npedmemis 3a cimkig- ~ MPOBEAEHHA CBITNa: 32 KOPOTKO-
KOI0, BHACAIDOK Y020 306paXeHHs 61u3bKo posmauwio-  3°POCTi (1), HopManbHuiA 3ip (2),
8aHUX npedmemig € Heyimkum. 3pebinbworo pane- 3a paneko3opocTi (3)
KO30piCTb BMHMKAE 3 BIKOM YHACNifOK 3MEeHLUEeHHA
enacTUYHOCTI KpULWTanmKa.

30BHILLHI YacTUHM OKa JOCTYnHi 6e3nocepefHiMm WKIANMBMAM BMIMBaM 30BHiLL-
HbOrO CepefoBMLL, WO MOXYTb CMPUYUHATU acTUIMaT3M, KOCOOKICTb, 3ananeHHs
KOH'IOKTUBM (KOH toKmueim), poriBku (kepamum) TOLO.

Acmuamamusm - nopyweHHsa 30py, NO8’A3aHe 3 HepiBHOMIPHUM 30/10MJIeHHAM
c8imna pozigkoto Yu Kpuwmanukom. Y pasi acturmaTviamy 300paxkeHHsA HeuiTke i BU-
KpuBneHe.

Kocookicme — 3axgoprosaHHA ouel, nos’asaHe 3 nopyweHHAM 6iHOKY/IApHO20 30py
8HACIOOK nopyweHHA pobomu oKopyxosux mM'asig. Lie moxe 6yTn Hacnigkom iHdeKuin-
HMX XBOPOO, TPaBM rONOBMU.

Moxmnuii BiK, LyKpOBWiA fiabeT, BNIMB NOHI3yU0oro BUNPOMiHIOBaHHSA, aBiTaMiHO-
31, iIHPeKLii MOXYTb MPU3BOANTY A0 MOMYTHIHHA KpULWTanuka — kamapakmu. lNpu no-
pyLUEHHI HOPMaNbHOT LMPKYNALIT PiAMHX B OLi MOXe NifBULLYyBaTUCh BHYTPILLHbOOY-
HWI TUCK | PO3BMBATNCA 2/1dyKomad. HecTaua BiTamiHy A CNPUYMHAE 3HaYHe NOripLIeHHA
CYTIHKOBOTIO 30pY, TOOTO Tak 3BaHy KypaAdy csinomy. MopylIeHHA KOIbOPOBOro 30py
Ha3MBa€ETbCA 0A/IbMOHI3MOM, AKWIA CnocTepiraeTbea y 8 % yonosikis i 0,5 % xiHok. Lle
nepeBakHO pPo3nafu CNPUNMaHHA YePBOHOTO 1 3e/IEHOT0 KOJIbOPIB Yepes BiiCYTHICTb
NeBHUX TUNiB KONOOYOK Y CiTKiBLI OKa. [JanbToHi3M € CNaikoBUM MOPYLUEHHAM 30pY i
He BUNIKOBYETbCA.

Om»xe, oko — Cck/1adHa i Yymuga 00 8niugy YUHHUKI8 b6iosoziyHa cucmema,
wo nompebye bepexiugo2o0 CMasseHHs.

AIANbHICTb

JlabopaTopHe gocnigKeHHA
BM3HAYEHHA AKOMOJALLIi OKA
MerTa: po3BMBaTU YMiHHA BU3HayaTu Ta MOACHIOBATM akoMOaLlito OKa IloAMHN
O6nagHaHHA: apKyLl nanepy 3 OTBOPOM Ta fliTepamm HaBKOJIO HbOTO,
Xig po6otu:

Bi3sbMiTb apKyLl nanepy 3 0TBOPOM i TpMMaKTe MOro Ha BiacTaHi 15-20 cm Big oyen.
MNpuKpuiiTe ogHe OKO i 3 4OMOMOIOH iHLIOrO
npoynTanTe HanNUC Ha Aowui yepes OTBip Y
nanepi. AKUM CNPUNMaETLCA C/TIOBO, Hanuca-
He HaBKono oTBopy? Yomy?
3. [epeBepitb nornag Ha nitepw, HanucaHi

HaBKOJI0 OTBOPY Ha apKyLwi nanepy. Akum Bu 6aunTe CIoBO Ha gowwi? Yomy?
4. ToAcHiTb intocTpauito, nogaHy o NabopaTopHOro AOCHigXKEHHS.
5. MNigcymok poboTu.
bloJiorid + 30POB’A Firiena 3opy

3acTocyiiTe 3HaHHA A51A aHaTOMO-di3ioNoriyHoro obrpyHTyBaHHA OCHOBHUX Mpa-
BWN TirieHN 30py, NogaHux y Tabnuui. MNoAcHiTb HeoOXigHICTb JOTPMMaHHA NpaBun ana
npodinakTMKM NopyLleHb 30py.

| Mpasuno |

N =

OOGr'pyHTYBaHHA |

BXXM1BaHHA B XKy NPOAYKTIB, AKi MiCTATb BiTamiH A
BinmoBa Bif TIOTHOHOMANIHHA | aNKOrono

OpraHizauia ocBiTneHocTi poboyoro micua

He cnig untatn nexaun, B TpaHCNOPTi

KopucTyBaHHA unctmmn 3acobamu fornsgy 3a ourmMa
pu ACKpaBOMY CBIT/li HOCUTIN COHLIE3AXMCHI OKYyNnApK
Mpwn Hebe3neuHNx poboTax GpaTy 3aXUCHi OKyNApK
BigctaHb npw nepernagi Tenenepeay He MeHLe 2 M
CrcTemaTnyHi BNpasu Ansa M'A3iB oyen

BIOJ1OTIA + NMCUXOJIOrIA Oui 1 xapakTep nOANHN
Mpo nioguHy 6arato Lo MOXYTb PO3MOBICTY il Ma- ) e

Hepa MOBW, KeCTu, X0fa, pUcK 06/NYYS, JOMIHYIOY ‘m ‘m
T (i s

Konbopu B oAAsi. OgHak Hanmbinblw iHGOpPMaTUBHUM
L I

JXepenom BiAoOMOCTelN Npo NOAMHY € ii ovi. «Oyi — uye
3rogom uA ¢pasa cTana 3arafibHO Bifgomoto. Bucno- % %
Wy - (g ol

03epkano Oywi», — 6yB nepekoHaHuin Jles ToncToi, i

BiTb CBOI CYQ’KEHHA LWOAO MOXIMBOIO 3B'A3KY MiX A S
XapaKTepoM NoAnHY Ta 3abapBneHHsM 1 Gpopmoto
T ouen.

A8 PE3YJIbTAT

==l 1-6 6anis * 1. LLlo Take 3ip? 2. Ha3BiTb OCHOBHI NpoLiecy, Lo 3ab6e3neuyioTb

CNpUIAHATTA CBiTNOBOI iHpopmauil. 3. LLlo Take onTnyHe cBiTNONpPOBEAEHHA?
4. lllo Take peuenTopHe cBiTNOCNpUMaHHA? 5. Ha3giTb 30poBi BiguyTTA. 6. Ha3giTh
HanowVpeHiWi nopyLweHHs 30py. 7-9 6anis ¢ 7. Ak BigbyBaETbCA CNPUNHATTA CBITNO-
BOI iHbopMaUii y niognHu? 8. fAlke 3HaueHHA MatloTb poTopeLienTopm oka? 9. Aki nopy-
LeHHs1 30py € y ntognHn? 110-12 6anis ¢ 10. O6rpyHTyTe HEOOXIAHICTb JOTPVMaHHSA
npaBwn FirieHn 30py.
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Xmo He emie cnyxamu, moli He eMi€ 206opumul.
M. TapaHoBs

§49. CJZIYXOBA CEHCOPHA CUCTEMA. BYXO.TITIEHA CJIYXY

OCHOBHi NOHATTA 1 Kno4oBi TepmiHn: CJIYXOBA CEHCOPHA CUCTEMA.
BYXO. C/IyX.

Mpuraganre! Lo Take ceHcopHi cuctemn?

MomipkynTe!

3ByK — KONMBaNbHUI PyX YaCTUHOK

NPYyXHbOro CepefoBULL, WO MOWNPIOETbCA Y [T ; 9
BUMMALI XBUNb Y rasi, piguHi um TBepgomy Tini. i

binbwicte ABUW, Yy NprpoAi CynpoOBOAXKYTbCA

XapaKTepHUMK 3BYyKamu, LIO CNPUAMAIOTbCA Ta

PO3Ni3HAOTbCA BYXOM JIOAMHW | CyryloTb AnA

OpIEHTYBaHHA Ta CNiNKyBaHHA. A AKi 3BYK/ Ntof-
CbKe BYXO He crnpumnimae?

3MICT

flke 3HaYeHHA CNYXOBOi CEHCOPHOI cuctemn?
CJIYXOBA CEHCOPHA CUCTEMA - ye cykynHicmb aHaGMoOMIYHUX ymeopis, fKi 3a-
6e3neqyrome CNpUlMAaHHA 38YKOBUX KOIUBAHb | hOPMYBAHHA CJTyX08UX 8i04ymmis. JTio-

AVHa CNpUAMAaE 3BYKOBI KONMMBaHHA B Aiana3oHi Big 16 go 20 000 repuy (Tu), i gna Hei

XapaKTEPHMWI NPOCTOPOBUI biHaypanbHUU clyx (CNPUNMaHHA 3BYKIB MapHUMY OpraHa-
My cnyxy). IHppa3ByKm (YacToTa MeHLWa Hix 16 ) i ynbTpa3ByKK (YacToTa Ginblua Hix
20 000 I'u) opraH cnyxy NOANHN He 30aTHUIA CNPUNMAaTX.

CnyxoBa CeHCOpHa cucTema Crnpunmac iH-
dopmauito Npo HanpsMKM 1 OXepena 3BYKIB,
[O3BOJIAE OPIEHTYBATUCA B MPOCTOPI Ta 3[INCHIOE
bopmyBaHHA B KOPIi NiBKY/b CIIYXOBUX BifuyTTiB.
IxHa ponb y XWTTi NloAMHM 0COBNNBO 3pOCTac nia
yac cnpuinMaHHA MoBu Ta My3uku. Cryxosi Bif-
YyTTA B Mpoueci po3BUTKY JIIOANHN fy»Ke TiCHO
noBs’A3aHi 3 MoBot. [ITMHA, AKa BTpaTuna cnyx
y PaHHbOMYy BiLi (0O TOTO, AIK HaBUMNack ropopu- - 9. BiaAinu cnyxosoi ceHcopHoi
T), BTPauac i MOBHY 3AaTHICTb, xoua ii ronoco-  CVCTeMu: 1 — nepudepuynnii; 2 —
BWI anapar 3aMLWAETbCA HEeYLLIKOAMKEHVM. MPOBIAHMKOBI; 3 — LIeHTPabHNI

Ta6nuusa 42. BIAAIN CNYXOBOI CEHCOPHOI CUCTEMU

| Bipgin | Xapakrepucrtuka

MepeTBOpEHHA 3BYKIB y HEPBOBI iMMYyNbCK 3AINCHIOTL poHOpeLienTopK

Mepudeprynmnin R . .
(BONOCKOBI KNiTUHW) CMipanbHOIro opraHy, po3TaLloBaHOMO B 3aBUTLI

[poBefeHHA iMNYNbCiB 3AICHIOTb NPaBWK i NiBU CJTYXOBI HEPBU B CKNa-

MposigHnKoBUA | . . s )
[i NPUCIHKOBO-3aBUTKOBOI Napu yepenHo-mo3koBux HepgiB (VIII napa)

LleHTpanbHuii O6pobka cnyxoBoi iHbopmaLii BinbyBa€ETbCA y CNyXOBill 30Hi CKPOHEBOT

YaCTKN KOpu I'IiBKyﬂb BEJINKOIro MO3KY

Omxe, OCHOBHUMU (PYHKUiAMU CJ/TyX080I CEHCOPHOI cucmemu JII0OUHU € CNpUUHAMMA
38yKi8, W0 3a6e3neyye OpieHMYB8AHHA 8 NPOCMOPI MA CNINIKYBAHHA 3 IHWUMU J100bMU.

AK pyHKLUii opraHa cnyxy nos’sA3aHi 3 noro 6yaosoto ?

BYXO NNKOAWHW - opaaH yymms, wo 3abe3neyye ciyx. Lien uytnmsmi yTBip cknaga-
€TbCA 3 TPbOX YaCTUH: 30BHILLHE, CEPefJHE Ta BHYTPILUHE Byxo (b171. 90).

30BHILLIHE BYXO 3[i/ICHIOE NPOBEAEHHA 3BY-
KOBMX KONMBaHb. Y HbOMY PO3pi3HAIOTb BYLUHY
pakoBUHY, 30BHILLHI CNyXOBWIA Npoxig Ta 6apa-
6aHHy nepeTuHKy. BywHa pakoeuHa BrOBIIOE
3BYKOBI KOSIMBaHHA Ta CPAMOBYE X Y 30BHILLHIlA
cnyxoBui npoxia. Ii dopma aae 3mory opieHTy-
BaTUCb y HaNpPAMKY HaAXO[XEHHA 3BYKY i Kpalie
CNpUAMaT 3BYKW, O HaAXOAATb crepedy. 306-
HiWHil cnyxoeuti Npoxio Mae JOBXMHY 10 2,5 CMm,
BUCTWIAETbCA LWKIPOIO 3 BOSIOCKaMM i 3a503amu,
Lo BUAINAIOTb BYLUHY CipKY ANA 3aXWUCTy Big nuiy

In. 96. bynosa Byxa noanHu. 30-
1 Bogw. MNocTynoBe 3BYXEHHA NPOXOoAY AA€ 3MO- BHIlLHE ByXO: 1 — ByLUHA PaKOBUHa;

ry KOHLUEHTPpyBaTW XBWMi 1 MifCcuUnioBaTy 3BYK. 2 — CyXOBWiA Mpoxig; 3 — 6apabaHHa
Bapa6anHa nepemuHka - Le TOHKa CrlionyyHo- nepeTnHka. CepeaHe Byxo: 4 — 6apa-
TKaHWHHa MembpaHa (ToBwwMHa 0,1 MM) Ha MeXi 6aHHa MopOXHUHa; 5 - MOTIOTOHOK,
30BHILIHbOrO 1 CepeaHbOro Byxa, 330BHi BKpUTa o 6 - KOBaﬂe”Kg 7B_ CTPEMIHLIE;
enigepmicom, a 3cepeanHu — CIM30BOK OOOJTOH- ~ C7yx0Ba TpyHa. BHYTPILHE ByXO:
o . 9 - 3aBuUTKa 3i cnipajibHMM OpraHom;
Koto. Taka OyzioBa 3abe3neuye cnpuinmaHHs i nepe- .
.. 10 — cnyxoBun Heps

[aBaHHA 3BYKOBMX KONMBaHb Ha CIyXOBi KICTOUKW.

CepepHe ByX0 po3TalloBaHe M 6apabaHHOI MepeTVHKOI 30BHILLIHbOrO ByXa
i OBanbHUM BIKHOM BHYTpIlIHbOro Byxa. Llel Biagin cknagaetbca 3 6apabaHHoi no-

POXHUHU, 3aNoBHeHOI NoBiTPAM (6nn3bko 1 cm?), c/lyxo8ux Kicmo4ok Ta ciyxoeoi

(eecmaxiesoi) mpy6u. CnyxoBa Tpyba cnonyyae 6apabaHHy NOPOXHUHY 3 HOCOTOT-
KOI0, 3aBAAKN YOMY TUCK NOBITPA 3 060X CTOPiH NepeTNHKMN AOPIBHIOE aTMOCHEPHOMY.
Y cepegHbOMY BYCi pO3TallOBaHi TpY NOCAIAOBHO 3'€AHaHi cyrnobamu cylyxoBi KicTou-
Kun (Moslomouok, kogaodesiko, cmpemiHye), AKi 38'A3yt0Tb 6apabaHHy NepeTnHKY 3 BHY-
TpiwHiM ByxoMm. Lli KicTKoBi yTBOpY NepefatloTb KONMBAHHA, 3MEHLLYIOUM iX aMMniTyay
1 36inbLyoum cuny.

BHyTpilIHE BYX0 B NtoAnHM po3TalloBaHe y CKPOHeBii KicTui. Lle KicTkosun yTBip,
Lo Ma€ (OKpiM IHLINX YTBOPIB) 3aBUTKY, AKa | € OpraHoOM C/lyxy. 3aeumka — cnipanbHO
3aKpyyeHuiA KaHan B 2,5 06epTu, Wo MiCTUTb BCcepeAnHi 3aBUTKOBUIA NabipuHT. Ha ne-
peTuHLi Lboro nabipMHTy po3TalloBaHWUI 3BYKOCNPUAMANbHUI anapat — cnipanabHull
(kopmiie) opaaH. BiH MicTUTb 3BYyKOBI peLenTopun (BONOCKOBI KNiTWHM), AKi NepeTso-
PIOIOTb KOMMBAHHA PiAVHN 3aBUTKM, 3yMOB/EHI [i€l0 3ByKOBMX XBWJlb, HA HEPBOBI IM-
nynbcu. Yepes cayxoeuii Hepe L imnynbCcy HAAXOAATb A0 CJTIYXOBOI 30HU KOPU NiBKY/b.
[HWwa YacTMHa BHYTPILHBbOrO ByXa — TP MIBKOIOBUX KaHanu 3 OBaJIbHUM i KpyriMm
MilleyKamu, 3aNMoBHEHVMI PiAVHOI, YyTBOPIOIOTb OpraH piBHOBary — BeCTUOYNAPHNIA
anapar.

Omxxe, 8yx0 JIIOOUHU MA€E MpU 8i00isU i npucmocosaHe 00 CnpuliMaHHsA 38yK0OB8OT
iHGhopmauil, HeobXxiOHOI 01 OpiEHMYBAHHA 8 NPOCMOPIi MA CNINIKYB8AHHS.

Ak Big6yBa€eTbcA cNpUItHATTA cnyxoBoi iHpopmauii y niognHu?
CIIYX - 8ud yymmas, wjo 30ilcHIoE cnpuliHaAmMmas 38yko8oi iHghopmauyii (in. 97). 3ByKo-
Bi XBWAi, NOTPanAYM 3a JONOMOrOK BYLIHOI PAKOBUHW Y 30BHILLHIN CyXOBUI Npo-

Xif, niacunioTbea B 2-2,5 pasu | CIPUYMHAIOTb KoMBaHHA 6apabaHHOI nepeTuHku. fi

BiOpaLii nepenaloTbCsA Ha CIYXOBI KICTOUKM, WO Ait0Tb AK BaXesi, 3MeHLUyloun amnniTy-




Ay KonvBaHb i 36inbLuytoun ixHio cuny (go 50 pasis). CTpemiHLe noeaHaHe 3 Membpa-
HOI0 OBaJsIbHOrO BiKHa 1 3AIMICHIOE Yepes Hel nepefayvy KoNMBaHb Ha pPiAVHY KaHanise 3a-
BUTKW. PignHa npoBoanTb MeXaHiUHi KONIMBaHHA O OCHOBHOI MeMbpaHu cripanbHOro
opraHy. Yca ua CyKynHiCTb NpoLeciB Ha3VMBAETbCA MeXaHiYHUM 38YKONpPO8edeHHSIM.
[ani BONOCKOBI KNiTMHW CnipanbHOro opraHy Mif Yac KoNMBaHHA MeMOpaHu 30yaxKy-
0TbCA, N y HUX BUHUKaIOTb HepBOBi iMNynbcu. BinbyBaeTbcA peyenmopHe 38yKo-
CcNpuliMaHHA. HepBOBi CMrHanw, WO BUHWKIW Y CIIYXOBUX peLienTopax, nepenaTbea
CJIyXOBUM HEPBOM (Hepeoee nposedeHHs 36yodxeHHA). IHbopmaLia Npo 3miHN B Ao-
BKiNi HAAXoAWTb O CTYXOBOI 30HW, fie BiIOyBa€TbCA Kipkoae (hopMyB8aHHsA C/IyXo8ux
gidyymmis.

BywiHa
pakosiHa | Kosagenko CrnyxoBuii
_ - Monotouok Heps
\( y CrpemiHue
CnyxoBuii
npoxia

In. 97. CnpunHATTA
3BYKOBUX XBW/1b BYXOM
NIOANHN

3BykoBi | bapabaHHa OsanbHe
XBuni L - nepeTrHKa BIKHO

3BYKOBI KONIMBaHHA HAAXOAATb A0 3aBUTKM TaKOX Yepes KicTKu vepena. Llen wnax
CNPUNHATTA 3BYKiB ManoepeKTNBHUIA, TOMY 3aCTOCYBaHHA MaE B OKpPeMUX BMNagKax.
Tak cnpuiimatoTbca 3BYKM NIIOANHOW Y BOAI ab0 y niofiel, Lo BUKOPUCTOBYIOTb CyXOBi
anaparu.

Omxxe, cyx y OOUHU 3abe3nedyloms maki npoyecu: MexaHidyHe 38yKonpoeeoeHHs,
peuenmopHe 38yKocnpuliMaHHsA, Hepeoae nposedeHHs 36y0XkeHHA Mma Kipkoee
¢opmyesaHHsa cnyxosux eidyymmis.

RIANbHICTb

JlabopaTopHe gocnig»KeHHA
BUMIPIOBAHHA NOPOIA CJIYXOBOI YYT/INBOCTI
MeTta: popmyBaTi yMiHHA BMMIpIOBATI NOPIr CYXOBOT YyTNMBOCTI ANA NPaBoro i
niBoro Byxa.
O6nagHaHHA: MEXaHIYHW rOANHHWK, CAHTUMETPOBA NiHilKa.
Xig po6otn
(OocnioxeHHsA s8UKOHYIOMb 2pynu i3 3 y4Hie):

1. BumiptoBaHHA NOPOry YyTANBOCTI 3AiMICHIOETBCA B YMOBax NOBHOI TULLi. OANH y4eHb
CUMAWTb Ha CTiNbLi i3 3annoLWweHnMr oumma. Jpyruin yyeHb NoBinbHO Habnmxae ro-
OVIHHUK A0 MPaBoro Byxa AOC/IAXYBaHOMoO, AJOKM TOW He Nouye 3BYK. TPETiN yyeHb
NiHINKO 3amipA€ BiACTaHb Bif rogvHHMKa A0 BYLUHOI PaKOBMHUN NEPLLOro YYHA.

2. TloTiMm Take came AoCniAXeHHA NPOBOAATD i3 NiBMM BYXOM.

3. Nigcymok poboTu.

BlOJIOTIA + 31J0POB’A Tiriena cnyxy

3acTocyiiTe 3HaHHA A4N1A aHaTOMO-di3ioNoriyHoro oOrpyHTyBaHHA OCHOBHUX Mpa-
BUWN FirieHn cnyxy, nogaHux y tabnuui. MoAcHiTb HeoOXigHICTb AOTPUMaHHA NpaBun Ans
NpodiNakTUKM NOpyLUEHb CyXy.

MpaBuno | OO6rpyHTYBaHHA

PerynapHo muniTtu Byxa

He cnig TamyBaTy UxaHHA
He cnip ronocHo cakatucb

ObepiraiiTe Byxa Bifl 3aHaATO CUJIbHUX 3BYKIB

He 3n0BM1BaiiTe HaBYLIHMKaMM A5 NPOCYXOBYBaHHS My3UKN/
(He Ginbue HiX 1 rof Ha AeHb)

CBOEYACHO NiKyNTe 3aXBOPIOBAHHA MMOTKMN

Mpwy 6onsAx y Byci HeranHo 3BepTaiiTecsa [0 nikapa

Mg Yyac HEeXMTI KOPUCTYNTECA OAHOPA30BMMUN CEPBETKAMM

bloJsioria + MEAVNLUUHA MpuunHn nopylueHb cyxy

I3 xBOpO6 Byxa HalyacTille 3ycTpiyaeTbca omum. 3a-
NeXHO Bif TOro, AKUN BiAAiN Byxa BpaKeHWI, PO3pPi3HAIOTb
308HIWHIU, cepedHili Ta 8HympiwHitl omumu. lNepepauva
3BYKOBMX KOJIMBaHb MOXe NMopyLIyBaTLCA Yepes BTpaTy py-
XOMOCTi CJIYXOBUX KiCTOUOK — omocksepo3s. Brpata cnyxy
MO>Ke BifbyTunca i yepes nopyLleHHA NPOBIAHOCTI CTYXOBO-
ro HepBy. ki OCHOBHI NPMUYNHK 3axBOpPtoBaHb Byxa? OLiHiTb
3aNeXHiCTb QYHKLiOHYBaHHA CIIYXOBOI CEHCOPHOI CCTEMM
BiJl LUYMOBOTro 3abpyAHEeHHA HAaBKONMLLIHbOIO CepefoBMLLa.

A=A PE3YJIbTAT

=== 1-6 6anie * 1. LLlo Take cnyxoBa ceHcopHa cucTema? 2. Ha3giTb Bigainu cny-

XOBOrO aHanizatopa. 3. LLlo Take Byxo noanHn? 4. Ha3BiTb BigAinu opraHa cny-

xy. 5. Lo Take cnyx? 6. Ha3BiTb OCHOBHI npouecu cnyxy. 7-9 6anis ¢ 7. Ake 3HaueHHA

Ma€ CNyxoBa ceHcopHa cuctema? 8. Ak dyHKLUii opraHa cnyxy nos'A3aHi 3 noro 6ygo-

Bot0? 9. AK BiibyBaETbCA CNPUNHATTA CyxoBol iHbopmaLii y noguHnu? 10-12 6anis ¢
10. O6rpyHTYiTe HEOOXiAHICTb AOTPUMaHHA NPaBWA MriEHN CIYXY.

Hrox i cmak - ye ximiyHi nabopamopii opzaHiamy.
€. flkoBnesa

§ 50. CEHCOPHI CUCTEMU HIOXY 1 CMAKY

OCHOBHi NOHATTA 1 KntouoBi TepmiHn: CEHCOPHA CUCTEMI HIOXY. Hiox.
CEHCOPHA CUCTEMU CMAKY. Cmak.

MpuraganTte! Lo Take peuentopn?

BctynHa BnpaBa

CnpobywnTe ogHMM CTIOBOM BIiMOBICTM Ha Ui 5 3a-
nMTaHb.

Yomy bykemuk ¢hianok, nocmasnieHull Ha posi, 3a8axae
cnigaky 6pamu sucoki Homu? Yomy nicns HAMupaHHA 4Yac-
HUKOM CmynHi Ho2U 8U 8i04yeme 8 pomi cMak 4acHuky? Yomy
80uxaHHA bepeamomosoi onii nidsuwye 2ocmpomy 30py 8
cyminkax? Yomy x10pogopm nid 4ac 80UXAHHSA BUKITUKAE 8i0-
4ymma con00Koz0? YoMy MeHmMos108a Xy8asbHA 2yMKA 8U-
KJIUKAE meMnepamypHe 8i04ymms xos00y?




3MICT

flke 3HaUEeHHA Ma€ HIDXOBa CEHCOPHa cucrema?

HIOXOBA CEHCOPHA CUCTEMA - ye cucmema, Aka 3abe3neqye cnpul-
HAMMA XiMiYHUX lemKux NoOpasHeHb | (hOpMyBAHHA HIOX0BUX 8i04ymmig. YyTnusictb
HIOXOBOI CEHCOPHOI CUCTEMIU NIIOAUHN yXKe BenuKka: OAUH HIOXOBUI peLienTtop Moxe
30yA>KyBaTUCA OKpPeMUMK MoJieKynaMm naxy4oi peyosuHu. LLle opHieto BnactusicTio
HIOXOBOIO aHani3aTopa € NOoro TiCHWI 3B'A30K 3 LieHTpaMu ClyXOBOI Ta CMaKOBOI CeH-
COPHUX CUCTEM.

Ta6nuusa 43. BIAAUIN HIOXOBOi CEHCOPHOI CUCTEMU

| Bigain |

Xapakrepuctuka npouecis

MepeTBOpEHHA XiMiuHOT iHbOpMaLii Ha HePBOBI IMMNYNbCK 3AiNCHIOITL
XemopeLenTopu HOCOBOI MOPOXKHMHU (HIOXOBa XeMopeLenLis)
MNpoBefeHHA iMNyNbCiB 3AiMCHIOTb HIOXOBI HEPBU (HEPBOBE NPOBEAEHHA
30ymKeHHs).

KipkoBe ¢popmyBaHHA HIOXOBMX BifUYTTiB Bil0yBaETbCA Y HIOXOBI 30Hi
CKPOHEBOI YaCTKM KOPW MiBKYJb Y TICHI B3aEMOZIT 3 iHLWIMW 30HamMu

MNepudepnunHnin

MpoBigHWKOBUIN

LleHTpanbHmin

Hiox — ye cykynHicme npouyecis y Hioxo8il ceH-
COpHili cucmemi, Wo 30iticHIOMb CNPUUHAMMA Xi-
MiyHOT iHhopmayii nogimpa. OpraHoOM HIOXY € Hic 3
HIOXOBMMIW peLenTopamu, KiflbKiCTb AKX [OCATaE
10 mnH. Po3TalwoBaHi xemopeuenTopu B CAn30-
Bill 060NOHLi BEPXHiX HOCOBUX XOAIB i 3AiNCHI0-
l0Tb HIoxo8y xemopeyenyito. OCKiNbKN KinbKiCTb
HIOXOBMX pPeLenTopiB 3 BIKOM 3MeHLY€ETbCA, 4iTn
3a3BMYall PO3pPi3HATb Ginblle 3anaxiB, aHiX go-
pochi.

Y Hepsosomy npoeedeHHi 36y0xeHHA Ge-
PYTb y4acTb He TiIbKN BOSIOKHA HIOXOBOrO HEPBa,
a 1 BONOKHa TPiliyacToro, A3UKOrNoTKOBOro i 611y-
Kalouyoro HepBiB.

In. 98. Cxema 6yf0OBY HIOXOBOTO aHa-

. . . nizatopa: 1 — nimbiuHa cncTema;
Kipkoee ¢popmyeaHHA Hioxoeux ioyymmie . ..
2 — HEPBOBI LEHTPY HIOXOBOI 30HU;

BIAGYBAETbCA Y HIOXOBIU 30Hi KOPU NiBKY/Ib, WO MAE 3 _ Wwap Cn3y; 4 — HEPBOBI BOMIOKHA
3B'A30K 3 6araTbma iHWUMKN YYTAMBUMK 30HAMWU.  uovosoro HepBa; 5 — peLienTopHi
Tomy 3anaxm MOXyTb CTUMYNOBaTU BUAINEHHA
CJ/IVIHW, 3BY>KYBaT! KPOBOHOCHI CYyAVHW, NiABMLN-
TV apTepianbHUA TUCK Towo. Ha dopmyBaHHA BiguyTTA 3anaxy BNAUBAOTb TemnepaTy-
pa, BONOricTb, BigUyTTA ronofy, 3abpyaHeHicTb NOBIiTPsA, emoLii Towo.

Hiox y nofvHM po3BMHYTUI Kpalle, HiXk CMaK, — BiH A€ 3MOry po3pi3HATK GinbLue,
Hi>k 10 000 HioxoBMX BiguyTTiB. HioX, OKpiM 3[iNCHeHHA iHhopmayitiHoi pyHKUiT, Bepe
yyacTb B pe2ysiayil 06MiHy pe4oguH Yepe3 CpuinMaHHA 3anaxiB peuYoBuH, pe2yauii no-
8e0iHKU Yyepe3 BMNB Ha eMOoLlil, OCKINIbKM iCHY€e NPAMIIA 3B'A30K HIOXOBOTO aHanisaTopa
3 NiMbivHO cucTemoto. Hanpurknag, 3anaxmu naBaHam 4itoTb 3aCMOKINNBO, a 3anax -
MOHa, HaBMaKu, 30y XKYE.

flk BigbyBa€eTbCA Npouec cnpuiiHATTA 3anaxis? [ig yac B3aemogii naxyuyoi peyo-
BMHW | peLienTopHYKX GifKiB HIOXOBUI peLenTop 306yAXKYETbCA, BUHNKAIOTb HEPBOBI iM-
NynbCy, WO HaAXOAATb [0 FOIOBHOrO MO3KY, i€ 1 BUHNKAIOTb HIOXOBI BiguyTTA.

KNITUHKW; 6 — HIOXOBWIA eniTenin

Omixe, HIOX08a CEHCOPHA cucMeMa MAe 38’A3KU 3 baeamema iHWUMU aHaizamopamu
ma 3a6e3neyye 00UH i3 HalidasHiwux sudie Yymma (Hiox), 6epe ydacmes y pezynayii
00MiHy peyosuH ma NogeodiHKU .

flke 3HaUEeHHA Ma€ CMaKOBa CEHCOpPHa cuctema?

CMAKOBA CEHCOPHA CUCTEMA - ye ¢pyHKYioHaneHa cucmemad, wo cnpulimae xi-
MiYHi NOOpa3HeHHa ma opmye cMakosi 8iouymms. TaKoXK CMaKoBa CEHCOpHa cricTema
pa3om i3 HIOXOBOI 6epyTb yyacTb y peaynayii 0bMiHy pe4o8uH, BNANBaloun Ha npoLec
TpaB/eHHs, Ta pe2yiayii nosediHku Yepe3 GOpPMyBaHHS BiguyTTA aneTuTy.

Ta6nuusa 44. BIAAI/IU CMAKOBOI CEHCOPHOI CUCTEMU

| Biggin |

XapaKrepucTuka npouecis |

MepeTBOpeHHsA iHDopMaUii i>ki Ha HePBOBI IMMyNbCK 34iICHIOIOTbL XeMope-
yenmopu CMakoBIKX 6PYHbOK (cMakoea xemopeuenyis)

lNpoBeaeHHA iMNyNbCiB 3QiNCHIOIOTb A3MKOBUN, NNLIEBUIA, A3UKO-TNOT-
MpoBigHWKOBMIN | KOBUIA Ta GNyKaloumnii HepBY, [OBFACTUIA Ta MPOMIXKHUI MO30K (Hepeose
npoeeodeHHs 36y0)KeHH:A)

Kipkoee popmyeaHHa cmakoeux 8ioyymmie BifbyBacTbCA y cMAkoaiti
30Hi CKPOHEBOI YaCTKN KOPW MiBKY/b Y TICHIN B3aEMOZIT 3 iHLIMMIK 30HaMK

MepudeprunHmin

LeHTpanbHuin

Cmak - ye cykynHicme npouyecig y cmakosiu
CeHCOpHiIll cucmemi, wjo 30ilicHIIOMb cnpuliHAM-
OVHW € A3MK, AKUI BU3HAYa€E NepLumnn i3 npouecis
CNpUIHATTA — cMakoey xemopeyenuyito. Cnpui-
MaHHs CMaKy 3yMOBJ/1IEHE CMaKOBUMM GpyHbKamu,
KiNbKiCTb AKX — 61113bKo 2 Trcad (in. 99). Mopapas-
HUKOM [71A HUX € XiMiYHi peYOBMHN, PO3YMHEHI B
cnuHi. Po3TalwoBaHi cmakoBi GpyHbKM Ha A3uLi, In. 99. Cxema 6ynoBY CMakoBOro
BHYTPILUHI/ MOBepxHi Wik 1 nigHe6iHHA. Y nmo-  aHanizatopa: 1 - cMakoBi peuenTo-
POXHVIHI POTa, KPIM CMaKOBUX PELENTOPIB, € e  PW; 2 — CMakoBUii LieHTp; 3 — Nposia-
1 iHWi — MexaHopeLenTopu, TepMmopeLenTopu, ix HUMKOBI WnAXM
NOApPa3sHEeHHA NOCKIOE CMAKOBI BiQUYTTA.

lMpoeedeHHs HepB808020 36Y0XEHHA, 1O BUHU-
Ka€ y CMaKkoBMX peLienTopax, 34iINCHIOTb ax 4 napu
HepBiB, i TOMY A3NK € BMCOKOYYT/IMBMM OPraHOM Jio-
AVHN. HepBOBi BONTOKHA LMX HEPBiB Ha CBOEMY LUMA-
Xy MPOXOAATb CTPYKTYpU NiMOIUHOI cucTeMu, ofHi€0
3 OyHKLUiN sKOT € popMyBaHHA eMOLUil, WO MOACHIE
emoLiiHy 3a6apBieHiCcTb BigUyTTA CMaKy.

Ha kipkose ¢popmyeanHa cmakosux giouymmie
BM/INBAKOTb KOHLEHTPALiA peyoBMHM, TemnepaTtypa,
emoljii, pi3Hi cneuii i npunpasu Towo. Buainaots 4 =
OCHOBHMX TUMNX CMAKOBUX BIAYyTTiB: BiAUyTTA CONO-
HOro, chnc?ro, cqnonKoro, ripkoro. Ha. bopmyBaHHs 6pyHbKM: 1 — CMaKoBa NOPa;
CMaKOBVIX BIAYTTiB BMINBAIOTb TaKOX 3ip Ta HPOX.VTaK, 2 - cmaKosi Bonocky; 3 — pe-
CTPaBM, LLO HEMPUEMHO NaxHYTb, HIKONN He CNPUAMA-  |antopHi KniTUHY; 4 — NiaTPU-
I0TbCA AK CMayHi, ACKpaBa NoCTpa Hag 06iaHIM cTonom MyBarbHi KITUHY; 5 — eniTeniit
NOCWIOE CMAKOBI Big4yTTA Xi. Lle 3ymoBneHo tum, wo A3MKa
LIeHTPY CMaKy, HIOXY, 30pYy B3aEMOMOB'A3aHi i nerko ob-

MiHIOIOTbCS iHpOpMaLi€to.

In. 100. bynoBa cmakoBoOi




Om>xe, OCHOBHUMU Npoyecamu cMakosoi CeHCOPHOI cucmemu € cMaKoea xemopeuyen-
yia, npoeedeHHA 36y0xeHHA Ma Kipkoee hopMye8aHHA cmakosux 8ioyymmis, Ha
AKI HAKa0armoeca 8i04ymms HIOXy, memnepamypu.

RIANbHICTb

CAMOCTINHA POBOTA 3 TABJIULEIO
HioxoBuii Ta cMakoBuiA aHanisaTopu
MopiBHAKTE OCHOBHI MPOLLECU HIOXOBOI Ta CMAKOBOI CEHCOPHIX cuctem. Chopmy-
NoViTe BUCHOBOK MPO X NMOAiIOHICTb Ta BiAMIHHOCTI, 3anuwWiTb y po6ounii 30LWmT.

| O3Hakn | HioxoBa ceHcopHa cuctema | Cmakosa cencopHa cuctema |

Peuenuia
MpoBeneHHs 36ymKeHHs
KipkoBe dopmyBaHHsA BiguyTTiB
bionoriyHe 3HaueHHA
BIONOrIA + JOCBI[ Peuenuisa nogpasHukKiB

BkaxiTb po3TallyBaHHA Ta 3HAUEHHA PELIENTOPIB, AKi 6epyTb yyacTb Yy CNPUAHATTI
BMNUBIB TaKOro MoApasHuMKa fK cMayHe AbnyKo. AKe 3HaUeHHsA Ma€ ydyacTb 6araTbox
Pi3HMX peLenTopiB Y CMPUAHATTI BNANBIB HABKOMMNLIHBLOIO CepeaoBumLLa?

| HasBa | PostawyBaHHA | 3HauyeHHA |

30poBi
CmakosBi
Hioxosi
Tennosi

HoTnkoBi

bloNoria+ HAYKA TeHn i1 Hiox

Naypeatn Hobeniscbkoi npemii 3 pisionorii Ta
MepuumHm 2004 poky J1. bak Ta P. Ekcen Bigkpwnn
reHy, Wo BiAnoBifaloTb 3a CNPUNHATTA 3anaxis.
Pe3ynbTaTn ixHix gocnigeHb 4O3BOANAN MOACHW-
T MeXaHi3mM poboTM OpPraHiB HIOXY NIOANHN. YUeHi
BBa<aloTb, WO FEHU 3amaxy € OAHi€l0 3 Hanbinb-
LUINX TAEMHULb, AKY MPUXOBYE Halle Tino. KogHa
iHWwa ¢yHKLiA un opraH NIOAUHN He 3anucaHi B
CTiNIbKOX reHax, AK cMcTeMa CNpUMHATTA 3anaxis.
[ocntb cKaszaTw, Wo NoACbKNN OpraHiam Mae Tpu
reHu, AKi BigNoBigatoTb 3a 3ip, N'ATb — 3a CMaK i ABa — 3a CiyX. A reHiB, AKi BignosigatoTb
3a CNPUMHATTA 3anaxis, — Uina Tmcayal BoHn posmilleHi mamxe Ha BCiIX XpOMOCOMaXx.
OUiHiTb 3HaUEeHHA LbOro BiAKPUTTA ANA PO3BUTKY 3HAaHb MPO CEHCOPHi CUCTEMMW.

A8 PE3YJIbTAT

=== 1-6 6anis * 1. LLlo Take HiOXOBa CeHcopHa cuctema? 2. HasBiTb Bigginm Hioxo-
BOro aHanizartopa. 3. Lo Take Hiox? 4. Llo Take cMakOBa CEHCOpHa cucTe-

Ma? 5. Ha3BiTb Biafinu cMakoBoro aHanizaTtopa. 6. LLlo Take cmak? 7-9 6anie ¢ 7. ke
3HAUEHHA Ma€ HIOXOBUIM aHanizatop? 8. flke 3HaYeHHA Ma€E CMaKOBUW aHanizatop?
9. Y yomy NoAibHICTb 1 BiAMIHHICTb HIOXOBOI Ta cMakoBOi cuctem? 10-12 6Ganis ¢

10. [JoBeaiTb 3HAaUEHHSI HIOXOBOI 1 CMAKOBOI CEHCOPHUX CUCTEM Ansl 3abe3neveHHs
NpoLecCiB XUTTERIANBHOCTI OpraHi3my.

OcKinbKu € makuli 3aKoH, AK 2pasimauisi,
Bcecsim moxxe i 6yoe cmeopiosamu cebe 3 Hi4ozo.
CriBeH loOKiHr

§51. CEHCOPHI CUCTEMW PIBHOBATU TA PYXY

OCHOBHi NOHATTA 1 Kno4voBi TepmiHn: CEHCOPHA CUCTEMA PIBHOBAT .
CEHCOPHA CUCTEMA PYXY.

MpurapanTe! Lo Take BHYTpILIHE BYXO?

MNomipkyniTe!

lpaBiTauia (cvna TAXIHHA), AKY nepwyMm noyas
BmBYaTY |. HbloTOH, — Lie Ta cuna, AKa yTpumye Byab-AKkuii
npeaMeT UM XKMBUI OpraHiam Ha 3emni, He Jawunm oMy
3Moru nonetitm B Kocmoc. I3 rpasiTaui€o Ham JoBOAUTLCA
CTUKATMCA HAa KOXHOMY Kpoui. XOAiHHA, 134a Ha Benocunepi,
CTPUOGAHHS, KaTaHHS Ha KOB3aHax, NMyaBaHHA, Oir i nagiHHA
6ynu 6 HemoXnuBi 6e3 rpasiTaii. A AKi CEHCOpPHI cucTemm
BiANOBIfalOTb 3@ OPIiEHTALLIO Ta PyXK Tifa 1 OpraHis y rpasi-
TauinnHomy noni 3emni?

3MICT

flke 3HaueHHA Ma€ CeHCOpHa cucTema piBHoBaru?

CEHCOPHA CUCTEMA PIBHOBATIU (abo rpaBiTauiliHa CEHCOpHa cuctema) — ye
(hyHKUiOHANLHA cucmema, Wo cneyianizyemoscsa Ha cCnpulMaHHi 2pasimauitiHo2o nosns i
3yMOBJII0€ OpieHmayito mizia 8 Heomy. Llen aHanisatop cnpuinmae NPUCKOPEHHA, Noso-
YKeHHs Tifla B MPOCTOPI, 3MiHWN NMONOXEHHS FOIOBU 11 Tyny6a, KOOPAWHYE Pyxu Ta 36epi-
ra€ pisHoBary Tina.

Ta6nuusa 45. BIAAUIN CEHCOPHOI CUCTEMU PIBHOBATU

| Biggin |

XapaKrepucTuka npouecis |
PeuLenTopHi KNiTUHK, WO cnpriiMatoTb BNANBK FpasiTauii, Lie BONIOCKOBI
KNiTUHW BHYTPILLHBbOTO ByXa (2pasimayitina mexaHopeuenyis)
MpogigHuKoBuii | Hepsoee nposedeHHs 36y0xeHH:A 3AiICHIOE 8ecmubyiapHUl Hepa

Kipkose popmyeaHHsa eiduymmie Bif6yBa€eTbCA 3a yUacTio MO30UKa, CTOB-
6ypa rofoBHOIo MO3KY 11 KOpY NiBKYIb

MepudepnyHnin

LleHTpanbHuin

In. 101. I. BectnbynapHwuii anapart:
1 — amnynu; 2 — NiBKOMOBI KaHanw;
3 — oBafIbHWI MilLeYOK; 4 — Kpyrnun
Milleyok; 5 — nepenasep’a.

IIl. OToniToBMI anapart: 6 — oToNiTK;
7 — oToniTOBa MembpaHa; 8 — HepBoO-
Bi BOJIOKHa; 9 — OMOpPHI KNiTUHY;
10 — BONOCKOBI KAITUHMW.

IIl. TpebiHeub: 11 — BoNockoBa
KNiTUHa




OpraH piBHOBaru y niognuHyu — eecmubynapHuli anapam, Ak € YaCTUHOIO BHY-
TPilWHbOro Byxa. CKNafjaeTbes i3 npuciHka (nepedosep’s), B AKOMY PO3PI3HAIOTb 08a/1b-
HUU | Kpy2nud mileyku Ta 3 NiBKOI0B8UX KAHAI8 3 aMmnyiamu. YA LA cucTema 3anoBHe-
Ha piguHoto (in. 101).

Mepwnin eTan cCNpUAHATTA — epasimayilivy MmexaHopeyenyito — 3iNCHIOIOTb BO-
NOCKOBI KNITUHWY, Y AKNX BUHWKAE 30y KEeHHA Mic/IA MeXaHiYHOro nofpasHeHHA pigu-
HOI0 BHYTPILLHbOrO ByXa. BOonockoBi KnitTuHn omosaimogo2o anapamy, Wwo po3TalloBaHi
Ha BHYTPILWHIX AiNAHKaX NPUCiHKa, CNPUIAMaloTb NPAMONIHIMHI MPUCKOPEHHA Mg Yac
rOPM3OHTaNbHNX i BEPTMKaNbHUX pyxax Tina. A B amnynax niBKOJOBUX KaHanax, po3-
TalOBaHUX B3aEMOMNEPNeHAMKYNAPHO B 3 Pi3HMX NAOLWMHAX, MiCTATbCA epebiHyi. Bo-
NOCKOBI KNITUHW LiX YyTBOPIB CNpUIMatoTb 0b6epTanbHi pyxu Tina i ronosu.

Hepeosee nposedeHHs 36y0xKeHHA 3[iACHIOETHCA TiNIKOK NPUCIHKOBO-3aBUTKOBO-
ro HepBa (BecTMOYNsipHUIA HepB). IHpopMaLlis HaAXOAUTb Yepes CiT4acTui YTBIP A0 MO-
304Ka AnA 3abe3neyeHHA NiACBiAOMOI KoopavHaLii pyxiB. YacTuHa curHanis noctynae
Jo rinoTanamyca, fie GOpMy€eTbCA 8i0YymMms 3aKkadyy8aHHA i BO KOPW NiBKy/b, fie CTBO-
pIOOTbCA CBIAOMI BiAUYTTA MNONOXKEHHA TiNla B NPOCTOPI.

Kipkoee popmyeaHHs 8idouymmie Bif6yBa€cTbCA B €HOCTI i3 30pOBUMU, CITYXOBU-
MU Ta iHWMMM Big4YTTAMM 1 BifirpatoTb BaXMBY pOsib Y Ni3HaHHI IIOANHOK NPOCTOPO-
BUX BiHOLUEHD.

Omxe, ceHcopHA cucmema pisHogdau 30ilCHIOE cnpuliHaImMms
2pasimauitiHoi iHghopmayii U hopmysaHHsa 8i04ymmis pieHosazu U NOIOXeHHSA
mina 8 npocmopi.

flka ponb ceHCOpHOI cucTemMm pyxy y 3B'A3Ky opraHiamy is cepegoBuilem?
CEHCOPHA CUCTEMA PYXY - ye ¢hyHKyioHaneHa cucmema, Aka 3abesneyye
CNpUlMAaHHsA, npogedeHHA ma 0b6pobKy iHhopmayii 8i0 peyenmopis, po3miujeHux y m's-
30X, CyXoXusIKax, acyiax i cyanobax.
Ta6nuus 46. BIAAIN CEHCOPHOI CUCTEMU PYXY

Bipgain XapakTepuctuka npouecis

PeLienTopHi KNiTMHU CNpuiMaloTb MexaHiuHi BNIvBKM (pyxoea mexaHope-
yenuyis)

[poBeaeHHA iMNyNbCiB 3AINCHIOITD YymJusi 80/I0KHG B CKNagi yepen-
MpoBiAHMKOBUIA | HO-MO3KOBMX i CMMHHO-MO3KOBUMX HepBiB (Hepeose npoeedeHHs 36y-
O0>KeHHSA)

Kipkoee popmyearHsa 8idoyymmie BifOyBaEeTbCA 3a y4acTIO PyXOBOI 30HU
B TiM'AHIN YacTLi KOPW MiBKY/b BEINKOrO MO3KY

MepudepnyHnin

LleHTpanbHun

Pyxosy mexaHopeuenuyito 3abe3neuyioTb BHYTPILLHI MexaHopeLenTopu M'A3iB, Cyxo-
Xnnok, cyrnobis i gacuin (nponpipevenTtopu). Y onopHO-pyxoBiil cuctemMi NognHu €
JeKinbKa TMniB Lux peLenTopis: M'A30Bi BepeTeHa, CyXOXWUKOBi BepeTeHa Ta cyrnobo-
Bi peuentopu.

Hepsose nposedeHHs 36y0xeHHA Bif peLenTopiB 34iICHIOETbCA MO BUCXIAHWX LUA-
Xax CMMHHOrO MO3KY 0 PyXOBOI 30HW KOpW MiBKY/b Ta MO30YKa.

Kipkose hopmysaHHa 8iduymmie NONOXKEHHsA Tina i pyxiB (KiHeCTeTUYHI BiguyTTA)
BifOyBaETbCA B pe3ynbTaTi aHaniy B pyxoBill 30Hi iHpopmaLlii Bif ycix pisHOBUAIB pyXo-
BUX PeLLENTOpPiB. PyxoBMMM BiZuyTTAMM € 8i0Yymmsa NooXXeHHA KiHLIBOK, YaCTUH Tina
4u BCbOTO Tina y NpocTopi, 8i0yymms nepemiujeHHs, 8i04ymms cusu Ta iH.

Omxe, CEHCOPHA cucmema pyxy € pezysismopom JIOKOMOUiT II0OUHU MA OCHOBOIO
cnpulHAMmMA npocmopy U yacy.

AIANBbHICTb

CAMOCTIAHA POBOTA 3 TABJINLIEIO CeHcopHi cucTeMm piBHOBaru Ta pyxy
MopiBHATE OCHOBHI NPOLECK CEHCOPHIMX CUCTeM piBHOBaru 1a pyxy. Coopmynioii-
Te BUCHOBOK MO iX NOAIOHICTb Ta BIAMIHHOCTI, 3anNuULWiTh Y pO60UMNIA 30LINT.

O3Hakun CeHcopHa cuctema piBHoBaru | CeHcopHa cucrema pyxy

Peuenuia

MpoBeneHHs 36ymKeHHA

Kipkose dbopmyBaHHsA BiguyTTiB

bionoriyHe 3HaueHHs

BIONOrIA + 3JOPOB’Al Mopcbka xBopo6a ii CeHCOpHa cMcTema piBHOBaru

MopcbKa xBopoba — 3aXBOPIOBAHHSA, AKE BUHVKAE B pe3yNbTaTi MOHOTOHHUX KOMK-
BaJIbHUX PyXiB. [1pOABNAETLCA BigUyTTAM 3aKONNCYBAHHSA, 3aMaMOPOYEHHAM, HYOTOH,
BTPATOO aneTuTY, a B pasi OinbL TAXKKOro nepebiry i 6ntoBaH-
HAM. Ha Hel cTpaxaalTb He nuwe Ti, WO NoJOPOXKYTb MO
MOPpIo, ane i macaXxkupwm B aBToMobinAx, notarax i nitakax. o
3aKauyBaHHA CXWJIbHa Mal>ke MOMOBUHA AiTel, NOJOPOXKYLo-
Uy Ha aBTOMOGINAX i NiTakax, i MalKe yci nacaxunpu, Lo onw-
HUCSA Ha BopTy cyneH B BypxnnBomy Mopi. A Aka NpuynHa
MOPCbKOT XBOpOo6U?

AE==h PE3VYJIbTAT

2==2lY 1-6 6anis * 1. LLlo Take ceHcopHa cucTema piBHoBaru? 2. Ha3sitb Biaginm cex-
COpHoi cnctemu pisHoBaru. 3. LLlo Take BectmbynapHun anapat? 4. LLlo Take
CEHCOpHa cuctema pyxy? 5. Ha3BiTb OCHOBHI Npouecy, 1o GopMytoTb PYXOBi BiguyTTs.
6. le dopmytoTbcs BiguyTTA pyxis? 7-9 6anis ¢ 7. fke 3HaueHHA Ma€E CEHCOPHA CUCTe-
Ma piBHoBaru? 8. flka posib CEHCOPHOT CMCTEMU PYXY Y 3abe3neueHHi 3B'A3Ky opraHis-
My i3 cepegoBuiem? 9. AKi yHKLUIT BicLlepanbHOI ceHCcopHoi cuctemmn? 10-12 6anis ¢
10. flka posnb CEHCOPHUX CUCTEM PIBHOBArY Ta Pyxy AJiA 3abe3neyeHHs NpoLeciB XnT-
TERIANBHOCTI opraHisamy?

Wkipa - Hali6inbwuti, HatioasHiwul U Haliougo8UXXHIiWUL op2aH JIOOUHU.
OuTaya eHumnknonegia

§ 52. CEHCOPHI CUCTEMW AOTUKY, TEMNEPATYPWU, BOJIO

OCHOBHi NOHATTA 1 Kno4voBi TepmiHn: CEHCOPHA CUCTEMA AOOTUKY.
CEHCOPHA CUCTEMA TEMMEPATYPWU. CEHCOPHA CUCTEMA BOJIIO.
MpuraganTe! Lo Take wkipa?

MomipkyiiTe!
®paHLUy3bKuii noet-cumsonict ApTiop Pemb6o (1854-1891)
y BipLwi «BiguyTTA» Nncas:
B 6rakumHi 8eyopu cmexkamu imumy £;
Konomume cmepHs, mpasy noyHy monmamu:
Biouye csixxicmo nusty moodi Hoza Mo,
A 8impy 20108y 00380/110 08i6aAMU.
flka ceHcopHa cncTema 3abe3neyye BUHUKHEHHS OMMCaHNX
BiguyTTiB?




3MICT

flka ponb ceHCOPHOI CcMCTEMU AOTUKY ANA OPraHisMy NlognHN?

LUKipHi peLienTopu po3KMAaaHO MO BCil NOBEPXHi Tina. Y cepefHbOMY Ha KOXHWIA
1 cm? npunagae 100-200 6onboBux, 12-15 xonofgosux, 1-2 TennoBux i 25-30 AOTUKO-
BUX peuenTopiB. Lli uyTnunBi KNiTUHW 1 HEPBOBI 3aKiHYEHHA € OCHOBOIO A1 TPbOX BULIB
LUKipHOT Yy TIMBOCTI - LOTVMKOBOI, TeMMepaTypHoi Ta 60/1IbOBOI.

CEHCOPHA CUCTEMA AOTUKY - ye hyHKUiOHAMbHA cucmemd, AKa cnpulimae me-
XAHIYHI 8nJ1UBU Ha WIKipy ma 3a6e3neyye hopmMyB8aHHs 8id4ymmis 0omuky, sibpayii ma
Mucky.

Ta6nuusa 47. BIAAIN CEHCOPHOI CUCTEMU [OTUKY

| Bipgin | XapakTepucruka npouecis |
Mepudeprynunin | Peuentopu WKipw 34ilCHIOTE 00MUKOo8y MexaHopeuenuito
. .| YyTn1Bi BONOKHa CMMHHO-MO3KOBVX HEPBIB 3AiMCHIOTb Hepgose npose-
MpoBigHMKoBUN
0eHHA 36y0eHHs
O6pobka cnyxoBoi iHbopmaLii 11 Kipkoge popmysaHHs 8iodymmie BinbyBa-
LlenTpanbHun €TbCA Y 30Hi WKipHOI Yymiugocmi TiM'AHOT YaCTKM KOpW MiBKY/b BEIMKOTO
MO3KY

OpraHoMm JOTUKY y NIIOANHY € LIKiPa, AKa MICTUTb AOTUKOBI (TaKTUMbHI) peLenTtopu
OeKiNbKOoX BMAIB. Y NIOANHU peuenTopHa NOBEPXHA CEHCOPHOI CUCTEMU [OTUKY Benu-
yesHa - Bif 1,4 fo 2,1 M2 Hainbinblua 4yTnmBiCTb BlaCTMBA HEPBOBMM 3aKiHUEHHAM KiH-
UKMKIB ryb, A3MKa, MeHLWa — KiHYMKaM nasnbLiB pyK, AONOHAM. HU3bKolo uyTnmBicTio Ao
JOTUKY XapaKTepu3yeTbCA LWKipa CrHK, CTOM, >KMBOTa. XapaKTep JOTUKOBMX Big4yTTiB
3aNeXunTb BiJ peuenTopiB Ta YacToTu Ail nogpa3HMKa. AKLWO BOHa MNOCTIiNHA, YTBOPIO-
€TbCA BIAUYTTA TUCKY, KON KOPOTKOYACHa — BiAYYTTA AOTUKY, @ 38 BUCOKOI HaCTOTU 3Mi-
HY CMNIM NoJpasHMKa — BiguyTTA Bibpauii.

Omixe, ceHcopHa cucmema 00MUKy 8iOpi3HAEMbCA pi3HOMaHimHicmio peyenmopis ma
8i04ymmig ma 3abe3neyye 0omuKosy 4ymJsugicme JI0OUHU.

flke 3HaUeHHA CEHCOPHOI CUCTEMU TemnepaTypu AnA NIOANHN?

CEHCOPHA CUCTEMA TEMIMEPATYPW - ye ¢hyHKUioHANbHaA cucmema, siKa 3a 0o-
nomozoto0 mepmMmopeyenmopis WKipu popmye 8iouymms menna i xonody. OpraHoM Tem-
nepaTypHOI YyTANBOCTI y NIIOANHN € WKIPa, WO MICTUTb TeNSIOBi 1 XONOAOBI peLenTo-
py. XononoBi peLenTopu Po3MiLlieHi y MOBEPXHEBYX LIApaXx LKipK, iX 3Ha4Ho GinbLue,
Hi>XX TEeN0BMX, PO3MileHUX rmbwe. Hanbinblia KinbKicTb TENNOBMX peLenTopiB 3Ha-
XOAUTBCS B LWKipi 06/1MYUs, a XONOAOBUX — B WKIipi cnuHW. [Hpopmauis Big Tepmope-
LenTopiB Yepes YyTnBi BOIOKHA CMMHHOMO3KOBUX HEPBIB i BUCXiAHI NPOBIAHI WAAXN
HagXOAMTb JO rinoTanamyca, e PO3MilLeHUN LeHTP TepMoperynaAuii, i 4O 30HW LWKip-
HO-M'A30BOI YYTNIMBOCTI KOPU BEIMKOIO MO3KY. ¥ TOTIOBHOMY MO3KY foANHU Gopmy-
I0TbCA iBa BUAM TEMMNEPATYPHOro BiguyTTA: AUHaMiYHe (3MiHa TemnepaTypw) i cTaTny-
He (cTanuii piBeHb TemnepaTypw). Y NoAVHM iCHYE 0CO6NMBa TemnepaTypHa Yy TIMBICTb
y BUMAAAQI CNifoBOro TemMnepaTypHoro BiguyTTa. Tak, AKLWO NpUTUCHYTK Ha 20-30 ¢ go
noba meTaneBuin NpedmeTt, a NOTiIM 3abpaTh MOro, TO BiAUyTTA xonopy 36epiraeTbca
YNPOAOBX AeCcATKIB ceKyHA. Lle cnigoBe BiguyTTA X0nofy nos’A3aHe 3 TPMBanoio akTuB-
HiCTIO XONTOAOBUX pPeLenTopiB.

Ta6nuus 48. BIAAUIN CEHCOPHOI CUCTEMU TEMMEPATYPU
| Binain |
MepurdepnunHnin | Tennoei i XonoaoBi peLenTopu LWKipK 34iNCHIOTb mepmopeyenuyito

YyTnvBi BONIOKHA CMMHHO-MO3KOBYIX HEPBIB 3AiMICHIOTb Hepgose npose-
OeHHs 30y0XKeHHA

XapakTtepucruka npouecis

MpoBigHVKOBUN

O6pobka iHpopmaLlii i Kipkoge hopmysaHHsa 8ioHymmig BifOyBaEeTbCA y
30HI WIKipHOT 4Yymugocmi TiM'AHOT YaCTKM KOpW NiBKy/b 3@ y4acTio rinota-
namyca (LeHTp Tepmoperynawii)

LleHTpanbHuin

Omxxe, ceHCopHa cucmema memnepamypu 3abesneyye 30amHicme JI0OUHU 00 Nio-
mpumaHHa nocmiliHoi memnepamypu mina.

flka ponb 601boBUX BigUYYTTiB ANA nlognuHN?
CEHCOPHA CUCTEMA BOJIIO - ye ¢pyHKYioHaneHa cucmemad, AKa 3a 00NOMO20t0
60/1608UX peyenmopis WKipu cnosiujde NPo YUHHUKU Hebe3neku 0718 Haulo2o misnd.
Ta6nuus 49. BIAAIN CEHCOPHOI CUCTEMU BOJIO

| Bipain |
MepudepryHnii | BonboBsi peLienTopy WKipK 34iNCHIOITL 60bOBY peLienLiio

YyTnmBi BONOKHa CMMHHO-MO3KOBUWX HEPBIB 3AiMICHIOTb HEPBOBE NpoBe-
[EHHA 30yKeHHA

0O6po6Ka iHpopMaLlii i1 KipkoBe GopMyBaHH=A BifuyTTiB BilOyBaETbCA 3a
yyacTio Taslamyca (BULWMIA LeHTP 60/1bOBOT Yy TIIMBOCTI)

XapaKkrepucTuka npouecis

MpoBigHVKOBUIN

LleHTpanbHuin

OpraHoM 6051bOBOI YYTANBOCTI NIOAVHM € WKipa, Aka MICTUTb 6ONbOBI peLenTo-
pu, WO € BiNbHUMY HEPBOBUMM 3aKiHUEHHAMU. 36yKeHHA Bif 60nboBMX peLenTopis
Mo YyTIMBMX BOSIOKHAX CMIMHHOMO3KOBMX HEPBIB, MPOBIAHUX WAAXaX CMUHHOMO MO3-
Ky HaaxodAaTb [0 Tanamyca, AKUA € BULWMM LeHTpomM 60nboBoi uyTnneocTi. bonbosi
BiUYTTA € €EANHMMM BiguyTTAMU, AKI GOPMYIOTbCA 32 MeXaMUN KOPU BEMKOTO MO3KY.
Bonbosi BiguyTTA NoginATL Ha: 6oni Tina (comaTnyHi) 1 6011 BHYTPILLHiIX opraHiB (Bic-
LiepasbHi), noBepxHeBi I rnboki. binb Bigpi3HAETbCA Bif iHWMX BigUyTTiB TMM, WO: a)
3YMOBJIIOE HEraTVBHMIA EMOLIIHNI CTaH; 6) MoXe ByTV cnpuUYnHeHa HecreundivyHnMIK
noApasHrKamu, AKUMU MOXKYTb O6yTI | Tenno, i TUCK, | 3BYK Ta iH.; B) BIACYTHICTb ajanTa-
LT 60/1bOBOT CEHCOPHOT CUCTEMM.

Omyxe, 6ios102i4Ha posib CeHCOPHOI cucmemu 60JII0 NOJIA2dE 8 MOMY, W0 BOHA HAOAE
Op2aHi3my HaozeuyatiHo 8axnusy iHhopmauito npo Hebesneky yWKOOKeHHA ma 8Mu-
KA€ IaHYk02 3aXUCHUX peakyid.

DIANbHICTb

LOocnigHNUbKNI NPaKTUKyM
AOCNIOKEHHA TEMMNEPATYPHOI AAANTALLII PELLENTOPIB LUKIPU

MeTa: po3BuBaTM YMiHHA AOCNIAHNLBKOI AiANbHOCTI B NpoLeci 03HalOM/IeHHA 3
TemnepaTypHOIo aganTaui€to WKipw.

O6GnagHaHHA: NOCYAMHY 3 BOAOIO Pi3HOT TemnepaTypu, CEKyHAOMIp.

TeopeTunuHi BigomocTi

ApanTauis peuenTopiB — ye NpUCMOCy8aHHA peyenmopa 00 CUuau NOOpd3HeH-
HA. 3miHa yymaugocmi peyenmopig 8i00ysaemsca He 8i0pdsy, a BUMA2A€E 0eAKO020 Yacy.
Lligudkicme adanmauil pi3HUx peuenmopie HeoOHakosa. LLIsudko adanmymecs 30po-
8i, CJZIyX08i, HIOX08I peyenmopu, NoBINIbHO — 2pasimauiliHi mexaHopeyenmopu, d 3Ha4YHAa
yacmuHa 60/1b08UX peyenmopie — 83azani He adanmyemeca. A AKUMU € ocobnusocmi
aoanmadyjii mepmopeyenmopie y 1o0UHU?»




Xip po6oTu:

Aocnio 1. OnycTiTb KNCTb pyKK B rapauy (+40 °C) abo xonogHy (+10 °C) Bogy. OgHo-
YacHO 3anycCTiTb CEKyHIOMIp i BU3HauTe Yac aganTalii TepMmopeLenTopiB — TO6TO vac,
MPOTArOM AKOTO BifuyTTA Tensa abo xonoay cnabuiae.

Aocnio 2. Hanniite B Tpy nocyauHm Bogy 3 Temnepatypoto +10 °C, +25 °C, +40 °C.
Y nepuy nocyauHy NomicTiTb NpaBy PyKy, a B TpeTIo - NiBy. [1oTiM nepeHeciTb 0OMABI
pyKu B cepefHio nocyanHy 3 Temnepatypoto 25 °C. OuiHiTb BiguyTTA Npasoi i NiBOT pyKK

MNoAacHeHHA pe3ynbTaTib.
bloJiorid + MEAULAHA FonoBHwuii 6inb

f0noBHUI 6inb 3HANOMMI NepeBaXkHil BGinblIOCTI oaen.
HannowwpeHiwnin Bua ronoBHoro 6onto — 6inb Hanpyry, i oro
BifuyBaloTb 6/1M3bKO MONIOBUHY HacerneHHsA nnaHetu. Hanvac-
Tile Takni Ginb Nepecnigye Nogen, Wo rogMHammn npauioTb
B odicax, 3a KOMM'IOTePOM, Y 3aayLLNnBin atmocoepi. A AK BU-
HVKa€ BiiuyTTA FOSIOBHOrO GO0, afKe B FOSIOBHOMY MO3KY 60-
NbOBUX peLenTopiB HeMae?

A8 PE3YJIbTAT

2=l 1-6 6anis * 1. LLlo Take ceHcopHa cucTema AoTUKY? 2. fKi CKnagosi yacTu-

HU i€l cnctemn? 3. LLlo Take ceHcopHa cncTema Temnepatypu? 4. le popmy-

0TbCA TemnepaTypHi BiguyTTa? 5. LLlo Take ceHcopHa cuctema 6onto? 6. AKke 3HaueHHs

MatoTb 601bOBI BiguyTTA? 7-9 6anis ¢ 7. Ky ponb BUKOHYE CEHCOPHa CUCTEMA JOTK-

Ky onda niogmHun? 8. ke 3HaUeHHA Ma€ CEeHCOpPHa cUcTeMa TemnepaTtypu ana noguHn?

9. Aki 0cobnmnBOCTi ceHcopHOoi cuctemm 6omo? 10-12 Ganie ¢ 10. AKe 3HaYEHHA MaE
LIKipHA YyTUBICTb ANA 3a6e3neyeHHs NPOLECiB XXUTTERIANbHOCTI opraHiamy?

Tema 10

BULLA HEPBOBA [IAJIbHICTD

Bcakomy micmy - 38uyati i npasa
Bcaka mpumae csiti ym 20s106a. ..
I. CkoBopopaa

§ 53. MOHATTA NPO BULLY HEPBOBY AIAJIbHICTb
I Tl OCHOBHI TUMNU

OCHOBHi NOHATTA 11 KntovoBi Tepminun: BULLLA HEPBOBA [IAJIbHICTb. Tunun
BH/. TemnepameHT.

MpuraganTte! Lo Take KOpa NiBKy/b BEIMKOIO MO3KY?

BcrynHa BnpaBa

TecT «<3Hangwn 3amBe»

MpounTanTe 3aNPOMNOHOBaHi PAAKM i 338 1 XBUSINHY Y KOX-
HOMY 3 HMX 3HaWITb 3alBe CJI0BO.

1. HelpoH, HepBU, HEPBOBI B3/, TOPMOH, CUHAMCHU.

2. Monoko, cup, cmeTaHa, NorypT, cano.

3. Kpab, cynak, KyMKa, By, nyrad, i>kak

4. bepesa, gy6, rpab, nuna, AnvHa.

Yomy ycnilwHe po3B’A3aHHA LibOro 3aBAaHHA € pe3ynbTaTtom
BULLOT HEPBOBOI AifANIbHOCTI?

3MICT

Aki ocobnmBocTi Ta 3HaueHHa BHA?

[iAanbHiCTb HEPBOBOI CUCTEMM YMOBHO MOAINAOTb Ha HMXYy Ta Bully. Huxya
Hepeoea OifAsIbHicmb — CyKynHicmob 6e3yM0o8HO-pedIeKMOpHUX pedkyiti, cnpaMo8aHux
Ha pobomy 8HympiwHix opaaHie i niompumaHHa 2omeocmasy. Lli peakujii € Bpog»KeHu-
MW, a IXHi LLeHTPW MICTATbCA B CMMHHOMY MO3KY Ta CTOBOYPi FOfIOBHOrO MO3KY. be3y-
MOBHO-pedneKTopHa AisNIbHICTb € OfHAKOBOIO B Pi3HUX Nitofei. A AKi ) 0cobnmBOCTi Ta
3HaueHHsa BHA?

Buwmmn Bigainamn BHJ € kopa niBKyb BeNMKOro Mo3Ky i nigKipka. Kopa niskyne —
Lie CyKYMHiCTb HEMpPOHIB B CKNaAi Cipoi peyoBrHK, WO 3abe3neuyioTb BUHUKHEHHA
BMPOJOBX »KNTT YMOBHUX pedrekciB. basanbHi agpa niBKynb MO3Ky, € HENPOHHVIMM
By311amu, O 3aHypeHi y 6iny peuyoBUHY BenMKOro Mo3ky. B nigkipui mictaTbea LeHTpu
HaNBaXXNuBIWNX 6e3yMOBHO-pedIEKTOPHUX peaKLill, WO € OCHOBOK ANiA YMOBHMX
pednekcis. Xapaktep B3aEMOfIi KipKOBUX 1 MigKIPKOBUX LEHTPIB i BU3HAYAE KOXKEH
pyxoBui edekT. Lle TBepaKeHHs € CKNafoBMM MOJIOKEHHAM BUEHHA NMPO JOMIHaHTY,
L0 MOACHIE POOOTY HEPBOBKX LIEHTPIB 1 OpraHisaLilo NoBefiHKKU NoarHu. TBopuem
BUYeHHA € Bigomun ¢isionor O. O. YxtomcbKuii (1875-1942).




OCHOBHVMU HEPBOBMMM MpoLecamu, Lo KoopAanHytoTb BH] € 36yakeHH:A Ta ranb-
MyBaHHSA. 30yAKEHHA MOYMHAETLCA AK PeaKLia HEMPOHIB, WO NPOABNAETLCA Y MigBM-
LLeHHi iXHbOT aKTUBHOCTI. BUHMKa€e 36yaeHHA Y HepBOBMX LIEHTPaX, a NOTiM MOLUMPIO-
€TbCA MO HEPBOBUX BOSTIOKHAX Y BUMMAAI HEPBOBUX iMNyNbCiB. FanbMyBaHHA TakoX €
aKTVBHMM MPOLECOM, AKMIN NPUrHivye 30yaxeHHA abo 3anobirae nomy. 36yaKeHHA
rafibMyBaHHA y NIOANHY MaloTb iHAMBIAYaNbHUIA XapaKTep, OCKINbKM Y KOXHOMY Op-
raHi3ami pi3Ha KinbKiCTb HEMPOHIB, AOBXMHA IXHiX BifPOCTKIB, aKTUBHICTb BHYTPILLUHIX
npoLecis ToLO. ' >

3acHoBHUKamu BYeHHA npo BHA € I. M. Ceue-
HoB (1829-1905) Ta I. IN. NaBnos (1849-1936). Y
CBOIX JOCNIAKEHHAX BOHW goBenu, wo BH] € He-
PO3PVIBHOIO EAHICTIO BPOAPKEHMX | HAbYTVX hopMm
MPUCTOCYBaHHA, TOOTO 6E3YMOBHUX i YMOBHUX
pednekTopHMX peakuin. Y nosegiHui NoauHU  In. 102. BugatHi disionory, 3acCHOBHM-
[OCUTb YacTo BUAINATb We po3cyanmBy (po3y-  Ku BueHHa npo BHA (3nisa Hanpaso):
MOBY) HiANIbHICTb, WO FPYHTYETHCA Ha CKNAAHIN CeueHos I. M., ¥xtomebkuin O. O,
acouiaTVBHii AiANbHOCTI MO3KY. Masnog I. 1.

Omxe, BULLLA HEPBOBA [IAJIbHICTb (BHA) — cykynHicme Hepsosux npouyecis, AKi
8idbysatomscA y suwjux 8iddinax LUHC, matome iHOu8idyansHUU xapakmep ma 3a6es-
neyytoms nepebie No8ediHKOBUX peakyili JIOOUHU.

Yum Bigpi3HAIOTLCA TUNY BULLOT HEPBOBOI AiANbHOCTI?

Tun BULLOT HEPBOBOI AiANBHOCTI — Ye CyKynHicmob 8p00XxeHUX ocobiusocmel He-
pBOBUX Npoyecis, Wo xapakmepusyloms 8UWy Hepaosy dislbHicme 1toouHu. 1. T1. TlaBnos
BWAiNAB TaKi OCHOBHI BNAaCTUBOCTI NPOLECiB 30yaAXKeHH:A Ta raibMyBaHHS, AK CUI1a, BPiB-
HOBaXEHICTb i pyXnBICTb:

«  cuna36y0xeHHA — Lie 3AaTHICTb HEPBOBMX KIITUH BiANOBIAHO pearyBaT Ha CUMbHI
noapasHeHHA 6e3 PO3BUTKY rasibMyBaHHS;
s CUJIO 20/1bMYBAHHA 3yMOBJMIEHa 3[aTHICTIO HEMPOHIB TPMBanMi Yac NigTpMMyBaTu

CTaH aKTMBHOIO rasibMyBaHHS;

«  8pisHOBAXeEHICMb HepPB8oBUX NPoUecis — Lie 36anaHCOBaHICTb NPOLIECiB 30YAPKEHHS i
rasibMyBaHH#, LLIO CTBOPIOE OCHOBY AJ1A OiNbLL ypiBHOBaXKEHOI MOBEiHKN;

«  pyxausicme HepeOBUX npouyecie 3yMOBNEeHa LWBUAKICTIO nepexody HEMpOHiB Bif
30YA>KEHHSA [0 rasibMyBaHHS.

Ha nigcTtaBi ysiBneHb npo 0cobnmnBOCTi HEPBOBMX NPOLECiB BUAINALTb 4 Tnu BHL:
»KBABUM, CMOKIHWIA, HECTPUMHIIA Ta CTAOKNIA.

Ta6bnuya 50. TUMU BHA (3a 1. M. MaBnoBum)

| Tun BHA | Tun TemnepameHTa | 0Oco6nnBOCTi HepBOBMX NpoLECiB |
KBaBuin CaHrBiHiYHMI CnbHWIN 3PIBHOBAXXEHNI PYXNBUIA
CrokinHun OnermaTnyHUN CnnbHWIN 3piIBHOBaXXEHWI iIHEPTHUI
HectpymHuin | XonepuyHui CUNbHUI HE3PIBHOBAXEHNI PYXINBUN
Cnabkun MenaHxoniyHuin Cnabkunii He3piBHOBAXEHWI PYXSIMBUA

Tvnu BMLLOT HEPBOBOI AiANBHOCTI 3piAKa TPANAATbCA B «4UCTOMY BUrMAZI». binb-
WiCTb NtofAen MaloTb PUCK BCiX Ti TUMIB i3 NepeBa)kaHHAM 0AHOro 3 Hux. Tun BHJ € npu-
pPOAXKEHVM i CTAaHOBUTb OCHOBY NCUXiYHOT AIANBHOCTI NOAMHM, iT TEMMepamMeHTy, a Ta-
KOX Ma€ NeBHUM yravB Ha GOPMyBaHHA TUX UM iHLUMX PUC XapaKTepy.

Omxe, munu 8uwoi Hep8oeoi disg/IbHOCMI 8IOPI3HALMbCA 0CObIUBOCMAMU Npoyecie
36Y0XeHHs Ma 2a/1bMy8aHHH.

AIKi OCHOBHi BnacTMBOCTi TemnepameHTy?

Tvnu BHL BM3HauaoTb TMNK TemnepameHTy B NoAuHW. TemnepamMeHT — CyKyn-
Hicmeb iHOUBIOyanbHUX ocobnugocmed, WO 8UABAIMbBCA Y CUJT, WIBUOKOCMI Ma 8pigHo-
8AXKEHOCMI HEPBOBUX Npoyecis. YABNEHHA NPO TeMNepPameHT BUHUKIIO AaBHO: fAaBHbO-
rpeubkmii nikap MNnnokpaT € TBOpLEM BYEHHSA MPO TeMMNEPaMeHTH, @ PUMCbKNIA Nlikap
laneH po3pobus nepuwy Knacudikalilo TemnepameHTis. Ha3sBu TvniB TemnepameHTy
NOXOAWNN Bi HAa3B PiAnH: XonepnyHui (Big rpew. xosie — X0BY), CaHrBiHiYHWN (Big NaT.
sanguis — KpoB), dnermaTnyHui — (Big rpeu. gpsieama — cnvz), menaHxoniyHuii (Big rped.
MeJiaH — YOPHa i Xosle — XO0BY). BaxknnBy ponb y po3BUTKY Teopii TemnepamMeHTy Manu
gocnigxeHHs |. NaBnoBa, AKNI NOKa3aB B3aEMO3B'A30K TeMMepaMeHTy NoanHN 3 i T-
nom BH/.

CyyacHMMUN [OCNIIKEHHAMM BCTaHOBJMIEHO, WO TemrnepaMeHT He BM/MBAE Ha
YCILWHICTb AiANbHOCTI NIOANHN, Bif HbOro He 3anexaTb iIHTepecu 1 3aXOMNIeHHA Noan-
HW. KoxeH TN TeMnepaMeHTy Ma€ CBOT MO3UTUBHI Ta HeraTnBHi 0cobnmBocTi. Tak, He-
CTPUMHUI XONEePUK € fyXKe aKTUBHUM, IErKOBa>KHUIN CaHIBiHIK »XKBaBO CrIpUIAMAE CBIT,
MAABUIA GnermMaTrk 3aBXau Ma€e CUNN 1 'PYHTOBHICTb, @ HepiLWYy4Ynii MenaHXonik € Ha-
npouyz YyTINBOIO JIIOAMHOI0, AKA CMiBYYBAE KOXHOMY.

XapakTepurcTrKa TUMNiB TeMnepameHTy BU3HAUYa€ETbCA NOro BNacTUBOCTAMM: @) CeH-
3umugHicme (NigBULLEHa YYTAUBICTb [0 NOAIN, Wo BigdyBaloTbCA); 6) peakmusHicmes
(BM3Hava€ CTyNiHb MUMOBIIBHOCTI peaKLii Ha 30BHilWHi i BHYTPILWHI BAANBM OAHaKO-
BOI CUSIN); B) AKMUBHICMb (EHEPTiNHICTb BNAMBY NIOAMHW Ha JOBKINNA); r) memn peak-
yit (WBMAKICTb NPOTIKAHHA PiI3HMX NCUXIYHUX peaKLin i NpoueciB); A) nacmuyHicme
(rHyuKicTb MpMCTOCYBaHHA A0 30BHILLUHIX BNIMBIB); €) eMouyiliHa 36ydausicms (Bnactu-
BiCTb, 0OyMOBNEHa MiHIManbHUM YNAVBOM, HEOOXIAHUM ANA BUHUKHEHHA eMOUiNHOI
peakuii).

Omxe munu memnepameHmy 8iOpi3HAIOMbCA 3a MAKUMU 8/1aCMUBOCMAMU,
AK YymJiugicme, peakmugHiCmb, AKMUBHICMb, memn peakyiti, NJiacmuy4Hicme,
emoyiliHa 36yonusicms ma iH.

QIANIbHICTb

[ocnigHNLbKNIA NPaKTUKym
BU3HAYEHHA TUNY BHA TA BIACTUBOCTE TEMMNEPAMEHTY
Meta: dopmyBaTV YyMiHHA BUKOPWCTOBYBATM OMUTYBAaNIbHUKW [N BU3HAUYEHHA

Tuny BHJ] Ta BnactuBocTen TemnepameHTy.

O6napgHaHHA: nigbipka 3aBaaHb (Ha OCHOBI OCOOGUCTICHOrO ONUTYBaNbHKKa A-
3eHKa).
Xig po6otu:

1. HDocnigkeHHA Tmvnis BHO 1 TemnepameHTy MoOXe 3[iMCHIOBAaTACb 3a JOMOMOrOH0
onuTyBanbHUKiB. [laliTe BiANOBIAi Ha 3anUTaHHA. AKLIO TBEPAXKEHHSA 36iraeTbca 3
BaLUOIO AYMKOIO, MO3HAuTe NOro 3HAKOM «+», AKLLO Hi — TO «—».

1 Yn 3pilicHI0ETE BU CBOWO AisNbHICTb (HaBYaHHA) 6e3 nonepefHbOro
nnaHyBaHHA?

2 Yu 6yBa€ TaK, Lo BM NoYyBa€eTe cebe TO WACIMBUM, TO HeLacHUMm 6e3
ABHUX Ha Te NPUYNH?

3 Ym nouyBaeTe BU cebe WaCINBUM, KONM 3aliMAETECH CMPABOLO, AKa No-

Tpebye MUTTEBUX AilA?

Yu 6yBatoTb y Bac pi3Ki 3MiHM HacTpoto 6e3 BMANMKX Ha Te MPUYnH?

5 lig yac HOBMX 3HANOMCTB B NePLUMM NPOABAAETE iHiliaTnBYy?
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Yu vacTo Bv ByBa€eTe B MOraHOMy HacTpoOi?

7  Yu cxvnbHi BY BiATU WBNAKO Ta piwyye?

8 Um ByBae TaK, WO BM HaMaraeTecb Ha YOMyCb 30CepeanTNCh, afie BaM
Lie He BOA€ETbCA?

9 Bwu e npucTpacHoto noguHoto?

10 Ym 6yBa€e TakK, WO Mif Yac PO3MOBY 3 iHWUMY IOABMU B NPUCYTHI
nuwe $i3nYHO, a NOAYMKU — BiACYTHI?

11 Yu BiguyBaeTe BU grckoMmoopT 6e3 cninkyBaHHA?

12 Yum 6yBa€ TaK, L0 YacOM BU CMIOBHEHI eHepri€lo, a YacoM, HaBMaKw, 30B-

Cim nacuBHi?

O

O6po6kKa pe3ynbraTiB

«  KinbKicTb «nat0CiB» Ha BCi 3aNnTaHHA 3 HENAPHUMM HOMepPaMU BigKnagiTb Ha ropum-
30HTaNbHIN OCi BNPaBo Bif HYNA.

+  KinbKicTb «MiHYCiB» Ha BCi 3anMMUTaHHA 3 HENapHMMM HOMepPamu BiAKNaAiTb Ha ropu-
30HTasNbHIl OCi BAIiBO Bif HYNA.

«  KinbKicTb «na0CiB» Ha BCi 3aMMTaHHA 3 NAapPHUMM HOMepaMn BiOKNaAiTb Ha BepTu-
KanbHil oci Bropy Bif HynA.

«  KinbKiCTb «MiHYCiB» Ha BCi 3anNUTaHHA 3 NAPHUMU  [wenanxonik XOnepnK
HOMepaMn BiOKNaAiTb Ha BepPTMKASbHIN OCi BHU3

Big HynA.
- [loegHyeTe KpaliHi BigknageHi TOUkn Ha ocax. [no-

Lia OTPUMAHOTO YOTUPUKYTHMKA Bi,qo6pa>|<a€ TEM-

nepameHT, a PO3MOAiN YOTUPUKYTHUKA MO CEKTO-

pax Nnokasye nepeBaXkaHHA TUMY TEMMEPAMEHTY.
2. BusHauyeHHsA snacmusocmel memnepameHmy. 3a

A0MOMOrot0 TabnuLi OLiHITb BNaCTUBOCTI BNAaCHOTO | pnermatuk CaHrBIHIK

TeMnepameHTy.
| BnacTtuBicTb | CaHrBiHiKun | Xonepuku | Onermatukn | MenaHxoniku
YyTnumsictb 3HUXKeHa 3HUXKEeHa 3HMKEHA MipBuweHa
PeakTnBHicTb Bucoka Bucoka Hun3bka Hun3bka
AKTUBHICTb Bucoka Bucoka Bucoka Hwn3sbka
Temn peakuin Mpuckopenunn | MNpuckopeHun YnoBinbHeHUn | YNOBinbHeHWIN
[MnacTnyHicTb HaaBHa BigcyTHA BigcyTHA BigcyTHA
EmouiiHa 36ygnueictb | MigBuweHa MinBnweHa 3HUXKeHa MigBnweHa

A=A PE3YJIbTAT

2= 1-6 6anie * 1. Lo Take BH/I? 2. flke 3HaueHHA mae BH]] ana opranismy nio-
annn? 3. Wo take tTvn BHA? 4. Ha3itb Tnu BHZ 3a I. MNaBnosum. 5. LLlo Take
TemnepameHT? 6. Ha3BiTb TUNK TemnepameHTiB B NtoguHn. 7-9 6anie ¢ 7. Aki ocobnu-
BocTti BHI nognHmn? 8. Yum BigpisHATbCA TUNKW BULLOT HEPBOBOI AiAnbHOCTI? 9. AKi
OCHOBHI BNacTBOCTI TemnepameHTy? 10-12 6anis ¢ 10. Ak Bu3Havatotb Tin BH/ Ta
BNaCTMBOCTI TeMnepameHTy?

...Pecpnekcu coHysa-Heba-3emni
y 8iKOHHO-HABCMIX-00KpUmMomy
mpunakemHomy WK

B. Casentok. Pedpnekcu

§ 54. BE3YMOBHI PEOJIEKCU NIOANHW. BPOAXKEHA
NMOBEAIHKA NIOANHNA

OCHOBHi NOHATTA 1 KNo4oBi TepmiHn: ESYMOBHI PEDQJIEKCU. IHCTUHKT.

MpuraganTte! Lo Take pednekc Ta pednektopHa gyra?

BctynHa BnpaBa

Tect «3HaNAM cninbHe»

«  NIOAMHA 3aKMYPIOETCA, KON COHAYHI NPOMeHi nona- @ A
AaloTb B OKO;

«  HecrodiBaHUi LWyM NPUMYLLYE NOAUHY MOBEPHYTM
ronoBy;

+  NigBUILEHHA TeMnepaTypy CPUUYVHAE NOCUNEHE BY-
JineHHA noty;

+  Ha UYKepKy, WO NOAPA3HIOE A3MK, BUAINAETbCA C/IMHA. IEI

LLlo cninbHOro mi>k Ha3BaHUMK PeaKkLiAMU JTOAUHN?
3MICT

Aki oco6nmnBocTi 6e3ymoBHINX pedneKkciB?

Pecpnekc (Bin nar. reflexus — BinOoUTUI) — peakyis opeaHiamy Ha 6yOdb-sgke noOpas-
HeHHS, Wo 30iliCHIDEMbCA 3a y4acmio Hepe8osoi cucmemu. Yneplue NoHATTA «pedneKkc»
BBiB ppaHLy3bkuin yueHnn P. lekapT (1596-1650). Y cTBOpeHHi pedneKTopHOI Teopii
6panu yyacTb . Mpoxa3ska (1837-1888), I. M. CeueHos, O. O. Yxtomcbkuii, I. . MaBnos
Ta iHWi. Byab-akunin pednekc mae ocHOBY Yy BUrnagi pedpnexktopHoi gyru (in. 103). OyHk-
LioHanbHe 3HauyeHHA pedneKkciB NonArae B Tomy, WO 3a iX JOMNOMOro opraHiam 3gat-
HUN LWBUAKO 1 LliNecnpAMOBaHO pearyBaTti Ha Pi3Hi 3MiHU BHYTPILLIHbOIO 1 30BHILIHbO-
ro cepefioBuLla. 3a BUHUKHEHHAM yci pednekcr noginsaoTs Ha 6e3yMOBHI Ta YMOBHI.

DyHKLiOHaNIbHOIO OCHOBOI BPOXKEHUX GOpPM MOBefiHKM NoANHN € 6e3yMOBHI
pednekcu, Wo mMatoTb Taki 0CO6IMBOCTI:

«  BUHMKAIOTb y BiANOBiAb Ha filo 6e3ymMos8HUX N0OPA3HUKi8 (N0Opa3HUK, AKUU MA€E
XKUMMEBO 8AX/IUBE 3HAYEHHS - KA, nosimps, 800d, C8imJI10 — 071 0p2aHi3My, U 3y-
MOBJTIOE 8iON0BIOHY pedkyito);

« € 8pOOKEHUMU Ta_cnadkogumu, TO6TO GOPMYIOTbCS 11 AiloTb 3riiHO 3 FEHETUYHOIO

® | [e]
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nporpamoto; 6iNbLWiCTb i3 HUX BUABNAETLCA BiApasy Mic/iA NOABMW NIOAUHM Ha CBIT
(aMxanbHi, CMOKTaNbHUA, MUranbHWIA); OesKi 6e3ymMoBHI pednekcn (Hanpuknag,
cTaTeBi) poOpMyIOTbCA Nif Yac PO3BUTKY;

In. 103. PepnektopHa ayra
MUrasibHOro pednekcy:
1 - peuenTopu MNoOBIK;
2 — YyTNMBWIA HENPOH;

3 - BCTaBHUIN HenpoH LIHC;
4 — pyXOBUIN HENPOH;

5 — KonoBuM M'A3 OKa, Lo

3[1iIICHIOE MUTAHHA




«  MaloTb gudosul xapakmep, TO6TO € cneundiyHUMM ANA BCiX NpeAcTaBHUKIB BUAY;
«  3[INCHIOTbCA Yepe3 aHAaTOMIYHO BUPaXKeHi pedsiekmopHi oyau;

+  HEepBOBi LLEHTPW PO3TalloBaHi B cmosbypi 20/108H020 MO3KY i CNUHHOMY MO3KO8i;

+  MOXYTb 00'€HYBATVCA I YTBOPIOBATU CKNafHI NaHLorn 6e3yMoBHNX pedrekcis -

IHCMUHKMU.

Jo 6e3ymoBHUX pedneKciB Hanexatb: pyxosi (KONIHHWUIA, 3IHUYHWIA, XananbHUN),
ouxaneHi (pednekcn BaKXy i BUAKXY), 8e2emamusHi (pednekcu TOHyCy CYAuH), opieH-
mysaneHi (pednekcn «LLlo ue Take?»), 3axucHi (UxaHHA, Kallenb), xap4osi (BUAINEHHA
CJIVIHU 4M LWITYHKOBOTO COKY Ha i>Ky), cmamesi Ta iH.

BionoriuHa ponb 6e3ymoBHUX pedneKciB NonArae B TOMy, WO BOHU: a) 3abe3neuy-
l0Tb CTaniCTb BHYTPILUHbOrO CepefoBMLLa Ta MPOLECH PO3MHOXEHHS; 6) 3yMOBIOIOTH
iCHyBaHHA OpraHi3my Bifipa3y > MiCNA HapOLXeHHs:; B) € OCHOBOW ANA GOpMyBaHHA
6araTbox yMOBHUX pedrekKcis.

Omxe, BE3YMOBHI PEDJIEKCU - ye spodxeHi cmani peakyii op2ariamy
Ha 0ito NoOpasHuUKie, Wo 3abe3nedyoms NPUCMOCOBYBAHHA 00 XUMMEBO
8AX/IUBUX CMAJTUX YMOB iCHYBAHHS.

AKi 03HaKM Ta 3HaYeHHA BPOAXKeHOi NoBeiHKM noguHn?

BPOAKEHA MOBEJIHKA - cykynHicme cknadHux 8pooxeHux sudomunosux no-
8€0iHKOBUX pedkyil, N08’A3aHUX Y CBOEMY BUHUKHeHHI 3 biosoeiyHUMU nompebamu ma
HUXyumu emouiamu. Cnig ogpasy 3ayBakKUTK, LLIO BPOAXKeHa NoBefiHKa Bifirpace 3Hau-
HO MeHLUY ponb, aHi>k HabyTi popmm noseiHKK. Ane He MOXHa He[oOLiHIOBaTN 3Ha-
YeHHA IHCTUHKTUBHUX NPOABIB Y XapuyBaHHi, PO3MHOMeHHI, caMo3bepekeHHi, fianb-
HOCTI BHYTPIiLWHiX opraHiB. AKi » 0CO6NMBOCTI BPOLXEHOI NOBEAIHKM NIOJNHN?

1. OyHKLiOHaNbHOI OCHOBOW BPOAXEHUX GOpM MOBefiHKU NoanHK € He3ymos-
Hi pechnekcu Ta iHCMUHKMU. IHCTUHKT (Big nar. instinctus — cnoHykaHHA o i) —
8po0XeHa npucmocysasnbHa opma nosediHKU y 8uenadi cucmemu 6e3yMo8HUX
pecpriexcis, WO BUHUKAE y 8i0N0BIOb HA 308HIWUHE YU BHYMPIWHE NOOPA3HEHHS. 3a-
rafibHONPUNHATUM B TEOPIT iIHCTUHKTIB € BUAINEHHA TPbOX rPYM iHCTUHKTIB, AKi Ha-
31BalOTb OCHOBHUMMW 4K 6azoBumMu. Lle iHcmuHkmu camo3s6eperceHHA (060pPOH-
HWIA, OPIEHTYBANbHUI), IHCMUHKMU XKUB8/1eHHA (NMTHWIA, XapUOoBUi1) Ta iHCMUHKMU
PO3MHOXKeHHA (6aTbKiBCbKUI, MaTepPUHCbKKIA). OKPiIM HUX AOCUTb YacTo HasuBa-
I0Tb LWe CcouiasibHi IHCMUHKMU, IHCMUHKMU CamMO800CKOHAIeHHA (BOCNiAHUNLbKANR,
irpoBuiA) Ta IHCMUHKMU 8HYMPIiWHbL08UO0801 aepecii (IHCTUHKT 60pOoTLOMN).

2. [posBu BPOAXKeHOI NOBeAiHKN BUHMKaOTb NPWU  BignoBiaHWX 6Giono2iyHux no-
mpe6ax (Hux4ux momueayisx). MNposigHUMK GionoriyHUMKM noTpebamn gns
MOAVHN € Ti, WO HeobxiaHi ana xmTTA. Lle notpeba B ixi, y Bofi, 6e3neui, ctateBa
notpeba ToLWoO, AKi 1 6yayTb MOTUBALIHMMU CUrHanamu. Tak, AKLO BUHWKAE Mo-
Tpeba B iXi, 3'ABNAETbCA BiAUyTTA ronogy i NoAUHa NOYMHAE aKTUBHO AOCHIXKY-
BaTV HaBKONULWHE cepenosuule. Lie nowykoea ¢paza nosepniHkoBoro akty. Came
Ha Ui cTagil y niogunHn Jo i NpYpPOAHNX NOBEAIHKOBYMX peaKL il fofaloTbcA HabyTi
peakuii, Wo noninwyioTb pe3ynbTat. Y nognHn ua dasa € gy»ke MiHIUBOIO | CYTTEBO
KOPUTY€ETbCA KYyNbTYpOIo Ta TPagmLiamu.

3. BpopgxeHa nosepfiHKa BUCOKOaAanTVBHa i HE nompebye nonepedHb020 HAYYiHHA.
Tak, cTpax nepeps 3MiAMU € NPOABOM IHCTUHKTY camo3bepekeHHs. JTloguHy HixXTo
He BUUTb, AK pearyBaTy, HecrnofiBaHo NobaumMBLLM rafloKy Ha Kam'aHUCTOMY bepe-
3i piukn.

4. BpopxeHa noBepiHka gudomunogd, TO6TO BPOIKeHi peaKLii € O4HaKOBMMU Y BCiX

npeacTaBHUKIB BMAY Nif Yac Ail TUX cCammX YMHHUKIB cepedoBuLLa. Tak, OfHaKo-

BUMW € iIHCTUHKTUBHI pyXu M'3iB >KiHKI Mig Yyac Nosoris, MiMiYHi BUpa3u ob6nunyus

nofen y CTaHi rHiBy um cTpaxy.

5. BpopmeHi peakLii reHeTUYHO 3anporpamoBaHi 1 GopmytoTbCA B NpoLeci iHanBiay-
aNlbHOrO PO3BUTKY He3asiexHO 8i0 00cgidy 1o0uHU. Lia ocobnuBicTb YiTKo nposs-
NAETbCA B peaKLifax 3aeepwasibHOI hasu NOoBefiHKOBMX aKTiB, L0 BUPI3HATbCA
CKNaJHICTIO, He3anexHicTio Big ynnueiB cepegoBuLLa. [loBeaiHKOBI NpoABK i€l CTa-
Oii 3aBXAu BiAOyBa€ETbCA Y BU3HaUEHOMY NopAAKY. Taki KOMNNeKCH [l € fyxe CTi-
KUMW, 1 TiNbKM TpUBani 3MiHM YMOB iCHYBaHHA MOXYTb CMPUYMHUTA B Hill 3pyLUEHHS.

6. OCHOBHI LeHTpW, WO KOHTPOJIOITb BUHUKHEHHA NPOABIB BPOAXKEHOI MOBEdiHKN,
po3TalloBaHi B MigKipLi, NPOMiXXHOMY MO3Ky, NiMbiUHiin cucTemi Ta cToBOYpI ro-
noBHoro mo3Ky. Lli ctpykTypm 6epyTb yuacTb y perynauii BeretaTuBHoi 4ifsNlbHOCTi
OpraHiamy Ta BUHUKHEHHI HUXYUX 8pO0XeHUX eMouil (papicTb, 30MBYBaHHSA, rope,
oruga, rHis i ctpax).

BpopgxeHa nioacbka NnoBefiHKa € CMagKoBOO, ane Ha BiAMIiHY Bi TBapWH, NOAMHA
30amHa 8u003MiHL8AMU ii, BPAXoBYyOUM NOTPEO iHLIMX NioAel. Tak, CNoXKUBaHHA Jito-
AVHOLIO0 TXi 3@ rapHO CepBipOBAHNM CTOSIOM FPYHTYETbCA He NINLLE HA IHCTUHKTI XKUBNEH-
HA. Ti BpoA»KeHi XxapyoBi peaKuii, O BUHMKAIOTb Ha 1KY, Y3rofXyloTbCA 3 NpaBuiamm
eTUuKeTy.

Omixe, 8po0xxeHa nogediHKa /IOOUHU CK1a0deEMbCA 3 6e3yMosHUX pegriekcie ma
iHCmuHKmig ma 3abe3nedye XummeoisibHicme, 36epexeHHs Xumms U popMy8aHHSA
CKIAaoHiWux Habymux ¢popm noseodiHKU.

DIANbHICTb

JlaGopaTopHe gocnigKeHHA
BU3HAYEHHA PEAKLIT 3IHALb HA CBIT/IO
MeTa: po3BMBaTV YMiHHA CNOCTepiraty Ta onmncyBaTth ¢isionorivni ABMLa Ha Npwu-

Knagi BUBYEHHA peakLii 3iHMLUb Ha CBIT/O.

O6nagHaHHA: [)Kepesio CBiTna (MegUUHNIA NiIXTapyYK, HAaCTiIbHa famna).
TeopeTunuHi BigomocTi
3iHuYHUl peghneKc — 3BYXeHHA 3iHMUI nif

Yyac OCBIT/IEHHA OKa, WO BiAbyBaeTbCA BHACMiIOK

CKOPOYEHHA M'A3IB panigyHoi 06onoHKK. Llen

pednekc Mae AK 3axMCHe, TaK i OpiEHTyBanbHe

afanTVBHE 3HAuyeHHA: 3anobirae HagmipHomy

po3nagy B CiTKiBLi 30pOBOro MirMeHTy, 3abe3neuye 30epeXeHHsi 30pOBOi OpieHTaLi

OopraHi3amy B cepefoBuLLi Y pa3i CUIbHOro OCBITNEHHA. PagianbHi M'A30Bi BOIOKHa m'A-

3iB-3BY>KYBauiB i M'A3iB-pO3LWIMNPIOBAYiB panay>KHOI 0O0NOHKN € MMaAKUMM 1 3BY>KYI0Tb-

CA NOBiNbHO. 3BY>XEeHHSA 3iHWLI Y BiANOBIAb Ha ACKpaBe CBIiT/NIO € 6e3yMOBHUM BereTa-

TUBHUM pedrieKcom.

Xig po60Tm (po60oTa BUKOHYETLCA B Mapi):

1. YueHb, AKMI NPOBOANTb JOCNIAXKEHHSA, CNPAMOBYE CBITNO NiXTaprka Ha oui niafo-
CNifHOro Ta 3BepTacE yBary Ha fiaMmeTp 3iHNLb KOXKHOMO OKa i Ha Te, Y OfHaKOBUN
BiH.

2. Y4eHb, AKNIN NPOBOAUTb AOCNIAMKEHHSA, BUMMKAE CBITNO NliXTaprKa Ta 3BepTaE yBary
Ha JiameTp MOro 3iHNUb i Ha Te, AK BiH 3MIHNBCA B KOXHOMY OLii.

3. YueHb npocuTb NiAAOCAIAHOrO NPUKPUTI MpaBe OKO AONOHE PYKM Ta CNPAMO-
BYE CBIT/NO NiXTapurKa Ha noro o6amuua. Yepes 10-15 ¢ BiH npocnTb 3a6patit pyKy i
3BepTac yBary Ha iameTp 3iHULUb OYen i Ha Te, YN OfHAKOBWUIA BiH.

4. Tigcymok poboTu.
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BIOJNIOTIA + NITEPATYPA IHCTMHKTW i1 cTpax
MpounTtante pagku 3 Teopy B.LLekcnipa «famnet, NpuHL AaTCbKUMN».
I no poci, we Ha 8ecHi xumms,
Halibinbwe cnid xeopobu cmepezmucs.
06ayHa 6y0b: Hauninwuld CMopoXx cmpax;
bo x Hagime Ak Hanacme ii He 6k,
Cama Ha cebe 1oHicmb noscmae.
Yomy cTpax Le «Hauninwui ctopox» opraHismy? Lo Take cTpax i3 noswmuin
iHCTMHKTUBHOI NoBefiHK1? YoMy B MianiTKOBOMY BiLli Ta IOHOCTI cnif Hanmbinblue cTe-
pertTuca xsopob?

BIOJ1OTIA + TEOMETPIA CknagHicTb BPOAKeHOI NoOBeAiHKN

B opHin i3 HayKoBO-NONyNApPHUX CTaTel NPO IHCTUHK-
T HaNUcaHo: «3anumysamu, 8i0 4020 3asexxums 8pO0XKeHA
noeediHKa /IIOOUHU, 8i0 2eHOMUNY YU yMO8 cepedosuwyd, — ye
8ce 00HO, WO 3anumysamu, 8i0 4020 3aseXxums njowd 2eo-
Mempuy4HOI hi2ypu, 8i0 008XXUHU YU 8i0 WUPUHU». 3aCTOCyliTe
3HaHHA NPO BUMIPIOBaHHA MoLli reomeTpuyHux Giryp i go-
BefiTb CKNafHICTb BPOAXKEHOI MOBeAiHKN N0ANHN?

A8 PE3YJIbTAT

2=l 1-6 6anie ¢ 1. Lo Take 6e3ymoBHi pednekcn? 2. Haseaitb npuknaan 6es-

YMOBHMX pednekciB nogmHu. 3. Lo Take BpomxeHa noeegiHka? 4. Ha3gitb

OCHOBHI rpynu iHCTUHKTIB. 5. LLlo Take GionoriuHi notpe6u? 6. Ha3eitb $pa3u nosepgiH-

KOBUX aKTiB ntoguHn. 7-9 6anie ¢ 7. Aki ocobnueocTi 6e3ymoBHUX pedrnekcia? 8. Aki

03HaKW Ta 3HAaYEHHA BPOLPKEHOT NOBEAIHKM NtoanHK? 9. AK 3[iNCHI0ETLCA NPOABK BPO-

[XKeHol noediHkM moanHn? 10-12 6anie ¢ 10. [JoBeaiTb 3HaUEHHsA NPOABIB BpoaKe-
HOT NOBEAIHKM Y XUTTi NIOAVHN.

YMmosHi pechniekcu € pesyiobmamom 8CmaHo8/IeHHA HOBUX HEpBOBUX 83AEMO38’A3Ki6
8 pAMKAXx iCHy8AHHA Op2aHi3My Nic/isi HAPOOXKeHHS.
I.MaBnos

§ 55. YMOBHI PEQJIEKCU NIOANHWN. HABYTA NOBEAIHKA

OcHOBHi NOHATTA 1 Knto4oBi TepmiHn: YMOBHI PEQJIEKCU. HABYTA MO-
BEAIHKA NIOAUHW. AnHamiuyHi cTepeoTunu.

MpuraganTte! LUlo Take BuLa HepBOBa AiANbHICTb?

BcrynHa BnpaBa

YcTaHOoBITb BiAMNOBIAHICTb MiX HaNGINbWNMK HAyKOBUMY BIAKPUTTAMU Ta iX
aBTOpaMu:

A ByeHHs npo npupogHnii 8obip 1 Omutpo MeHpenees
b lMepiognuHa cncrtema ximiyHUX enemeHTiB | 2 Munxanno JlomoHocos
B 3aranbHa Teopisa BigHOCHOCTI 3 Yapnb3 [lapsiH

I 3aKOH 36epeXeHHs pPeyoBuHU 4 |caak HbloToH

Il 3aKOH BCECBITHbOTO TAXKIHHA 5 AnbbepT ENHWTENH

Yomy BueHHA I. . NMaBnoBa Npo ymoBHi pednekcy € TakKoX OAHMUM i3 HanbinbLNX
JOCATHEeHb HayKun?

3MICT

Aki 0co6nMBOCTi yMOBHUX pedneKcis?
[. M. MaBnos 3BepHyB yBary Ha Te, wo BHJ
nos’A3aHa He nuwe 3 ynaMeBom 6e3ymMoBHUX MO-

[Pa3HKKIB, a N 3aN1eXWTb Bif YMOB, IO CYynpoBO-

IXKYTb Ui nogpasHeHHa. Hanpuknag, y cobaku

C/IMHOBUAINEHHA MOYMHAETbCA He nuwe TOogi,

KONW i>Ka NoTpanfAE B NaLly, a  Ha BUINAA Ta 3a-

nax ixi. I. . MaBnoB NOACHUB Le ABMLLE, PO3PO-

6UBLLK TEOPIt0 YMOBHUX pedneKcis.
AKi K OCHOBHI 0COGNMBOCTI BiAPI3HATb

YMOBHIi pednekcu Bi 6e3ymoBHUX?

«  YMOBHI pednekcu BUHMKaoTb Y BiANOBiAb Ha
Lito yMoBHUX nodpasHukig (nonepedHbo 6ali-
Oy>Kuli NOOPA3HUK, Uj0 CMaAs CU2HA/IbHUM No-
OpasHUKOM 0518 negHoi Habymoi peakyi).

« L peakuii € Habymumu, TO6TO MOXyTb BUHW-
KaTu Ha 6a3i 6e3yMOBHUX Ta HMMXUYMX YMOB-
HUX pedrekcis.

«  YMOBHiI pednekcu € iHOUBIOyanbHUMU NpW-
CTOCYBaNbHMMM  peakuiaMy, Wo npoABns-
I0TbCA MNO-Pi3HOMY B Pi3HNX 0COOMH BUY.

«  Lle mumyacosi peakuii, TO6T0 NOCTiHO yTBO-
PIOKOTbCA | 3HMKAKTb B 3aN€KHOCTI Bif KOH-
KpPEeTHUX YMOB.

«  YMOBHi pednekcn 34iNcHIOTbCA Yepe3 GYHKLUiIOHaNbHIi mumydcosi Hepgosi 38'a3-
KU, WO BUHWKAIOTb MiXK KipKOBUMU LIEHTPaMM XUTTEBUX GYHKLi Ta LLEHTpaMM aHa-
ni3aTopis, MOB’A3aHMX i3 i€ YMOBHOrO NofpasHuKa.

«  YTBOpIOIOTHCA | 3AIMCHIOTLCA 3a YYacTio suwux giodinie LUHC (kopw i nigkipku), y
AKUX | BiLOYBAETHCA YTBOPEHHS TMMUYACOBUX HEPBOBYX 3B'A3KIB.

« MoxyTb 06'ejHyBaTUCA B CKIAAHI JIAHLIOT YMOBHYX pedneKciB — QUHami4YHi cmepe-
omunu, siKi € Gi3ioNoriyHo OCHOBOI YMiHb, HABUYOK, 3BMYOK i CNOCO6IB AiANBHOCTI.

Ta6nuusa 51. PI3BHOMAHITHICTb YMOBHUX PEDJIEKCIB

In. 104. Cxema yTBOpPEHHA YMOBHOIO
CIIMHOBUAINBHOTO pednekcy:

1 — CNyxoBuWIA HEPB; 2 — CJTYXOBUM
LEHTP KOpU; 3 — Xap4yOBUI LIEHTP
[OBracTtoro mMosky; 4 — ciuHHa
3a51033a; 5 - A3UK; 6 — TMMYacoBUN
HEepPBOBUN 3B'A30K; 7 — CMAaKOBUI
LEeHTp Kopwu

| lpyna | CyTHicTb | npuknagmn
3a npoaBom pedneKTopHOi Bignosiai
BeretaTusHi Pednekcy, nos’A3aHi 3 AiANbHICTIO BHYTPILWHIX OpraHiB (Hanpuknag, AnXanbHi
pednekcy nif yac Gi3UYHOro HaBaHTaKEHHSA)
Comatopyxosi Pednekcuy, I"IOB'FI3aHi 3 [iANbHICTIO CKeneTHUX M'A3iB (Hanpuknag, pyxoBi
pednekcu 6iry 3 nepeLukogamm)
3anexHo Bifj yMOBHUX NoApa3sHUKIB
Wiryuri Pgd)nel(ucm, o Bmp06njmn:cn Ha WTYYHi NoApasHuKKN (HanpuKnag, CIMHOBU-
AiNbHUIA pedneKkc Ha CBITNIO TAMMOYKN)
HaTypanbHi Pednekcy, Wwo BupobnsoTbCa Ha anponHi 6e3ymo?Hi nofpasHuKM (Hanpwu-
Knag, pepneKkc aneTMTHOro COKOBMAINEHHA Ha 3anax i)

BionoriuHa ponb ymMoBHUX pedrekcis: 1) 3abe3neuyoTb NPUCTOCOBYBAHICTb Opra-
Hi3MiB 4O KOHKPETHMX YMOB iCHYBaHHSA, a ANA NIIOAWHW - HABYAHHSA | Pi3HOMAHITHICTb iH-
TeNleKTyanbHOT AifsnbHOCTI; 2) 3abe3neuyioTb BiANOBiAb Ha 6€3yMOBHUN NOAPA3HUK LU
[0 MoyvaTKy Noro fji, TO6TO MaloTb CUTHaJNIbHE 3HAUYEHHS; 3) € OCHOBOIO A5l OPMYBaHHSA
YMOBHUX pednieKciB BULLOTO NOPAAKY, AKi € nepeBaxkatounmu i BHI noguHm.




Omxe, YMOBHI PEQJIEKCU - ye Habymi iHOusidyaneHi peakyii Ha 0ito NoOpdasHuKis,
wo 0arome 3mMoay JIOUHI NpUCMOCy8amucs 3MiHHUX yMO8 cepedosulya.

AKi 03HaKM Ta 3HaueHHA HabyToi NnoBeAiHKMN NOAUHN?

HABYTA NOBEAIHKA JIKOAWHW - cykynHicme cknadHux Habymux iHOU8idyanbHUX
nogediHKOBUX pedkyili , NOB'A3AHUX Yy CBOEMY BUHUKHEHHI 30e0i1bW020 3 CoyidbHUMU
nompebamu ma suwumu emoyiamu. ki X ocobnmBocTi HabyToi NoBefiHKMN NoANHN?

1. OyHKLiOHaNbHO OCHOBOI HabyTOI MOBEAIHKN NIOAVHN € YMOBHI pedhrexkcu Ta
OQUHaMi4yHi cmepeomunu. [iiHamiuHUI CTepPeoTUn — CKJIAaOHA cucmema nocslido8HUX
CcmabineHUX yMo8HUX periekcis, Lo Nnoneriye BUKOHaHHA 6araTopa3oBo NOBTOPOBa-
HUX Ain. ACKpaBMM NPUKNagoM AMHAMIYHMX CTEPEOTUNIB € PI3HOMAHITHI PyXOBi HaBuW-
UKM: Xofb06a, Oir, NNaBaHHA, KaTaHHA Ha NWXKaX, FPa Ha MY3UYHUX IHCTPYMEHTAX, YMiHHA
nucatu Ta iH. Li cuctemn ymoBHUX pednekcis € OCHOBOI A1 HABUYOK Ta 3BUYOK. [u-
HaMiyHi CTepeoTVnM JalTb 3MOTY JIAVHI BUKOHYBATU MNeBHI il 6e3 3HauHOoro Hanpy-
YKEHHA HEPBOBMX LIEHTPIB KOPW BEIMKOTO MO3KY.

2. MpoBigHy ponb y BUHMKHEHHI NPoABiB HabyToi NOBeAiIHKYM BigirpaoTb couiass-
Hi nompebu (IHWUMK cnoBamn suwi momusaduii). MpoBigHMMK colianbHUMK NoTpeba-
MU ANA NOAVHY € Ti, Wo HeoOXigHi Ansa »utTa y cycninbcTsi. Lie notpe6u B 6e3nedi,
nto60oBi, BU3HAHHI, CaMOCTBEPAKEHHI Ta iH.

3. HabyTa nosepiHka nompebye nonepedHb020 Hay4iHHA. Hay4iHHA noOuHU — ye
€NOCobu Hakonu4YeHHs iHOU8idyasnbHO20 00c8idy. OCHOBHMMU BMAAMY HAYUiHHSA € 3BU-
KaHHA, HacnigyBaHHA (couianbHe Hay4iHHA), 3aKapOyBaHHA, HayUiHHA WAAXOM Cnpob
Ta MOMWJIOK, OCASIHHA, BUPOONEHHA YMOBHUX pedrniekciB Ta iH. Buwoto ¢opmoto Ha-
YUiHHA Y NIOAUHN € Ni3HasasbHe (Ko2HIMuUBHe) Hay4iHHA, Ake poOUTb MOXNIMBAM NpPO-
rHO3yBaHHsA pe3ynbTaTiB fii. Lle cknagHmin cnoci6 nisHaHHA, AKWMI BUMarae BUCOKOro
PO3BUTKY aHANITUKO-CUHTETUYHOI AiANbHOCTI MO3KY.

4. HabyTa noBepiHKa iHOugiOyaibHa, TO6TO Ma€ HabyTi peakLii, Lo € Pi3HUMU Yy BCiX
npeacTaBHYKIB BUAY.

5. HabyTi peakuii dopmytoTbca B npoueci iHAMBiAyanbHOro po3BUTKY 3a1eXHO 8i0
00c¢8idy 1lodcmed. PO3pi3HATb MUHYNNIA KyNbTYPHWIA AOCBIA NOAVHY, HAKOMMYEHNIA
nonepeaHiMy NOKONIHHAMYK Ta iHAUBIZYaNbHUA [OCBIA, HAOYTUN YNPOJOBXK XUTTA.
KynbTypa — Le CyKynHicTb YCix MaTepiasibHUX i AYXOBHUX LiiHHOCTERN, CTBOPEHUX yMNpo-
LOBX icTopii ntofcTBa. Y dopmyBaHHiI AOCBiAY BeNVKY ponb Biflirpa€ HA8YaHHA (y4iH-
HA) — hopma op2aHi308aHOI AKMUBHOCMI, CNPAMOBAHOI HA 3ACBOEHHA 3HAHb, YMiHb, HA-
8UYOK ma cnocobia dianeHOCM.

6. OCHOBHi LIeHTpY, WO KOHTPOJIOITb BUHUKHEHHA NPOABIB HabyToi MoBefiHKK,
po3TalloBaHi B KOpi Ta NigKipui NiBKy/b BEAMKOro MO3Ky. Lli cTpyKTypu 6epyTb yyacTb
y perynsauii yMoBHoO-pedneKTopHOI AisfibHOCTI OpraHiamy Ta gulux emMouid, W0 BUHW-
KaloTb 32 HAABHOCTI MEBHOrO PIBHA iHTENEKTY i € NPOAYKTOM couianbHoro Bnamsy. Lie
MOPaJIbHi, iHTeNeKTyasnbHi, NPaKTUYHI N eCTeTUYHI MOYYTTA.

7. OCHOBHOI0 BiMiHHICTIO HaOyTOI MOBeAiHKMN NIOAMHU Bif yMOBHO-PepeKTOPHOI
LiANbHOCTI TBAPWIH € HAABHICMb NPOABI8 PO3ymMO8oi dignbHOCMI, WO GOPMYETLCA Y CY-
CNiNbCTBI 3a yyacTo npaLli, MOBM 1 abCTPaKTHOrO MUCIIeHHs. [NPogYKTOM MUCTIEHHA €
CBiIOMICTb, WO 3abe3neuye 0cobsvBe NoACbKe BigoOpaXKeHHA HaBKOMMLWHbOTO CBITY i
cebe Ta iHWKX Ntogen y Hbomy. 3aBAAKM CBIAOMOCTI NtoAnHA NPUCTOCOBYETLCA 1O YMOB
KUTTA B CYCMiNbCTBI.

Omxe, Habyma nosediHKa JIOUHU MAe 8UpaxeHUl coyiansHul xapakmep,
CK/1a0a€EMbCA 3 YMOBHUX pechriekcie ma OUHAMIYHUX cmepeomunis, NpoABIsEMbCA
KOMNJ1IeKcoM po3ymosux 0itl ma 3abe3nedye coyiasnbHy NpuCmMoCco8aHicme
00 3MiHHUX yMO8 cepedosulyd Xumms.

AIANBbHICTb

CAMOCTI/AHA POBOTA 3 TABJINLIEIO Be3ymoBHi Ta yMOBHi pednekcn
Y poboyomy 30wWKTi NOpPiBHANTE 6E3yMOBHI Ta YMOBHI pednekcu, chopmyntonte
BVICHOBOK 010 iX 3HaueHHsA y popmyBaHHi BHI nogmHu.
Ta6nuusa 52. MOPIBHAJIbHA XAPAKTEPUCTUKA BE3SYMOBHUWX TA YMOBHUX
PEODOJIEKCIB

|5e3yMOBHi pe¢neKcm| YMoBHi pednekcn |

| O3HaKu NOpiBHAHHA

Ha gito AKX nogpasHuKiB BUHNKaOTb?
Lle cnagkoBi um HabyTi peakuii?

Lle TmyacoBi un NOCTinHi peakuii?

Lle inanBigyanbHi un BURoBi peakuii?
Lo € pyHKLiOHaNbHOI OCHOBOW?

[le po3TalloOBYOTbCA HEPBOBI LIeHTpK?
MpoaByK AKOI NOBeAiHKM YTBOPIOOTH?
BIOJ1IOTIA + NNITEPATYPA AuHamiuHi cTepeoTunu /i noBeAiHKa NIOANHA

Y Jlinn KocTeHKo € pAagku:
Kpuwu, namad, mpowu cmepeomunu!
BoHu kpuyame, npyuaromecs, — namatci!
Xoy 0asHA 38uyKa 3 npogpinem KcaHmunnu
bnazae, nnave, npocume: «<He 3aiimadi!»
X710 Taka KcanTnna? flka posnb AMHaMiYHKX CTePeoTUniB Y
dbopmyBaHHi noBefiHKM NoanHK?

B10J10TIA + 340OPOB’A CninKyBaHHA B coLlialbHNX Mepexax

DNaHcbkni ncuxonor AHaepc Konginr-MopreHceH Bea-
a€, WO HagMipHe CMifIkyBaHHA Y couiallbHUX Mepeax
NPUHOCUTb TaKy » BeSIMKY LIKOAY 3[0PO0B'Io, AK i HagMip-
He cnoxunBaHHA Hanot Coca-Cola. 3a noro cnosamu: «Lje
8ce 00HO, Wo numu coso0Kuli Haniti Coca-Cola i npu ysomy
yA8aAMU obi, Wo 8 0Op2aHizmMm Nompansisioms 8imamiHu i yci
HeoOXiOHi KOPUCHI pedo8uHU». ke 3HaueHHA ana dopmy-
BaHHA BHJ nognHu mae «xknse» cninkyBaHHA?

AE—h PE3YJIbTAT

=== 1-6 Ganis * 1. LLlo Take ymoBHi pednekci? 2. HaBefiTb NpyKnaan yMOBHMX
pednekcis. 3. LLlo Take TMyacoBi GyHKLiOHanbHi 38'A3KK? 4. LLlo Take HabyTa
noeefiHka? 5. HaBefiTb Npuknagn auHamiyHux ctepeotmnis? 6. Ha3giTb ocobnmoc-
Ti HAbyTOI NoBeAiHKM NtoanHK. 7-9 6anie ¢ 7. Aki 0COBNMBOCTI YMOBHUX pedreKkcis?
8. ke GionoriuHe 3HaYeHHs1 YMOBHUX pedriekciB? 9. AKi 03HaKM Ta 3HAYEHHs HabyTol
nosegiHky nognHn? 10-12 6anie ¢ 10. [JoBeiTb 3HaUEHHA HabyTMX NPOABIB NOBeiH-
KW Y KUTTi NIOQUHN.




Tpu wnsaxu eedyms 00 po3ymy: wiiAx po3dymie — HaliwiaxemHiwud,
wiAx HacnioyeaHHa — Hatineawuli i WAX 8/710CHO20 00C8IOY — Hatisaxyuu.
KoHdyuin

§ 56. HAYYIHHA. PO3YMOBA AIANIbHICTb
OcHOBHIi NOHATTA 1 KnovoBi Tepminn: HAYYIHHA. PO3YMOBA AIAJIbHICTb.
Mpuragante! Lo Take HabyTa noBefiHKa?

BctynHa BnpaBa

Tect «<Mucnosui pag» al 2% , 3
BiglyKanTe 3aKOHOMIPHICTb Y KOXHOMY 3 YACITOBUX PALIB: f-i;-l 28 ‘?‘B
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3MICT

AKi € BUAN HayuiHHA Y nlogVHN?

HAYYIHHA NIIOAUHU - ye cnocobu Hakonu4yeHHsA iHOU8iOyanbHo20 0oceidy 8 npo-
yeci 83aemo0ii opeaHiamy i3 cepedosuyem. 3aBAAKN HAYUiHHIO Y TBAPVH i niognHN dop-
My€eTbCA HabyTa noBefiHKa. [1nA TBapuH HayuiHHA € NvlLe NPoLecom 3MiHM ocCBigy 3
MeTOI0 MPUCTOCYBaHHA 1O cepefoBuLLa. A B IOAUHN, OKPIM LibOro MexaHi3my, iCHYE e
Hay4iHHSA, CNPAMOBaHe Ha 3aCBOEHHA COLlianbHOro JOCBiAY 3 BUKOPUCTaHHAM MOBU.
Ta6bnuusa 53. BUAUN HAYHIHHA YV JIIOAUHNA

| HasBa | CyTHicTb |

|. MacuBHi popmm HayuiHHA — OpraHi3M NacMBHO pearye Ha NoAPa3HNUKY 3 GOPMYBaHHAM

MVMOBINIbHUX 3MiH NOBEIHKOBUX peaKLil

HayuiHHA, yHacnifoK AKOro 3HMKae peakuia Ha NeBHUIN NOAPA3HUK,

O MOBTOPIOETHCA (HaNpWKNag, 3BMKaHHA A0 LIyMy MalUWH 3a Bi-

KHOM)

HayuiHHA, nig yac AKoro B KpW30Bi nepiogn pPo3BUTKY MILHO 3a-

nam’'ATOBYETbCA Breplue nobaveHe (Hanpuknag, 3akapbyBaHHA HO-

BOHApPOAKEeHMM OpraHiamy matepi)

HayuiHHA, 3aBAAKM AKkomy GOPMYeTbCA MOBefiHKOBa peakLia Ha

NeBHUIA YMOBHUI NOAPA3HUK (HanpuKnag, Ha 3anax ki BUAINAETbCA

C/IMHa)

Il. AKTUBHi GpopmMU HayUiHHA — HAayUiHHA WIAXOM aKTUBHOI B3aEMOI i3 cepeloBuLLEM, 3aB-
OAKN YOMY BUHMKAIOTb HOBI NOBEAiHKOBI peaKLuii

HayuiHHA WaAxXxom BMNagKOBOro 3HaXOAXEHHA 3B'A3KY NojgpasHuKa

3 peakui€to (Hanprknag, BMiHHA 1341 Ha Kax noTpebyioTb 6araTo

Cnpob Ta nagiHb)

1. 38uKaHHA
(HeraTuBHe Hayu4iHHA)

2. 3akap6yeaHHs
(iMnNpuUTKHr)

3. Bupo6neHHa
YMOBHUX pedpriekcie

1. Hay4iHHA wnaxom
cnpo6 ma nomusiok

BinTBOpPEHHA NtogMHOI0 PyXiB Ta BUMHKIB iHLWINX Ntogen (Hanprknag,

2. Hacnioyeanusa .
Hay4iHHA BUMOBJIATI 3BYKM Y1 MPALIIOBATL 3 HOYTOYKOM)

lIl. NisHaBanbHi popmm HayHiHHA — HallCKNaAHiLWe Hay4iHHA i3 3aCTOCYBaHHAM MUCIEHHA

HayuiHHA, Ake GopMye roTOBHICTb NOAVMHN AO MPAKTUYHOTO BUKO-
HaHHA Aii (HanpuKnag, 30poBi BpaXeHHA [OLWKIIbHAT € OCHOBOIO
[ONA rapHOro CrpUNHATTA MaTEMATUYHUX i)

1. MumosineHe (na-
meHmMHe) Hay4viHHA

2. Mummeee Hay4iHHA | PanToBe 3HaXO[XKeHHA PO3B'A3KY AKOICb cUTyaLii (Hanpuknag, icto-
a6o ocAAHHA (iHcanT) pia BigKpUTTA ApXiMeaom 3aKOHY rigpoCTaTuKm)

3. Hay4inna winaxom lMonoBHeHHA JOCBIAY WAAXOM 3iCTaBNeHHA ABULLY Ta GOPMYIOBaHHA

MipKyeaHb BMCHOBKIB (Hanpriknag, MipKyBaHHA Nif 4ac PO3B'A3yBaHHA BpaBu)

HayuiHHA cnig Bigpi3HATY Bif HaBYaHHA, AK OpraHi3oBa-
HOI B3aeMofil BUMTENA N YUHA, CNPAMOBAHOI Ha 3aCBOEHHA
3HaHb, GOpPMyBaHHA YMiHb Ta HaBUYOK.

Omyxe, pi3Hi 8UOU HAy4iHHA 3abe3neyylome HOpPMy8aHHA
Habymux nposgie nosediHKU y 8i0nogidb Ha 3MiHU ymMo8
ICHYBAHHA.

In. 105. HayuiHHA wna-
XOM HacnigyBaHHA

AKi oco6nmBoOCTi po3yMoBoi AiANbHOCTI NoANHN?

PO3YMOBA AIANIbHICTb JIDAWHW - disnbHicme, cnpamMosaHa Ha NonOBHeHHsA
00c8i0y i3 3a1y4eHHAM Ni3HasanbHUX hopM Hay4iHHA. Llell KomnoHeHT HabyToi nose-
LiHK/ Ma€e cycninbHy npupopy, OCKibKy 3abe3neyye NprcToCoBYBaHICTb NIOANHA A0
XKUTTA Y CYCNiNbCTBI Ta ONUPAETLCA Ha JOCBIA, HAarpOMaZXeHui nonepesHiMy noKo-
NiHHAMMN.

Y TBapuH (genbdiHu, NpumaTt, BOPOHOBI NTaxu, BOCbMUHOIM) icHYe nogibHa fi-
ANbHICTb, ane BOHa Ma€ NPOCTiWNiA XxapakTep. HayKoBLi Ha3nBaloTb ii e/1leMeHmapHor
po3ymosolo OisisibHicmio, abo po3cydnueoio dianbHicmio. TBapyHW 3 PO3BUHYTOIO HEp-
BOBOI CUCTEMOIO 3[aTHi BOBIOBATA 3B'A3KM MiXK ABULLAMW 30BHILLIHbOIO CBITY NuLle
Togi, Konwn ix 6esnocepeHbO BifUYBalOTb 3 JOMOMOIO0 30pPY, CAYXY, HIOXY TOLO. BoHM
MOKYTb BMKOPMWCTOBYBATU Lji 3B'A3KM B HOBI cuTYyaUii Ana nobynoBu NoBefiHKOBOro
aKTY NMLLE Ha iIHCTUHKTUBHIN OCHOBI. [Tpo po3CyanunBYy AiANbHICTb TBAPUH CBiAYaTb TaKi
03HaKW, AK ekcmpanonAayia (3naTHicTb nepenbavaTy xif AKOI-Hebynb noAil 3aBAAKM
BCTAHOB/EHHIO HAMMPOCTILINX 3B'A3KIB Mi>K ABMLLAMM), BUKOPUCTaHHA 3HapAAb npaLi
Ta CKNafHi CMCTeMM CNiNKyBaHHSA.

Y niofnHn po3yMoBa AiANbHICTb € JOCKOHANILWOW 3aBAAKN npayi, cycninoHomy
cnoco6y >xumms, po3euHeHili 41eHopo30inbHill Mo8i Ta MucieHHIo. OcobnvBy ponb
y dopMyBaHHi pO3yMOBOI fiANbHOCTI NOANHY BifirpatoTb Ni3HaBanbHi Gopmu HayuiH-
HA: LWNAXOM MipKYBaHb Ta WAAXOM GOpPMYyBaHHA NOHATD.

JliopmHa 3aBaAKM MOBI 1 aBCTPAKTHOMY MUCSIEHHIO 3[laTHA BNOBJIOBATUA 3B'A3KM
MiXK NpeaMeTamu i ABMLLaMM 30BHILLHbOrO CBITY HaBiTb TOAI, KONM BOHM 6e3nocepen-
HbO He BifuyBatoTbcA. Lle BinbyBaeTbca 3aBaaKu YABI, AKa CTBOPIOE B rONIOBHOMY MO3KY
LiNcHiCTb B 0bpa3ax npeameTiB um ABULL 11 YMOXITUBIIOE KOPUCTYBAHHA HUMUW ANA MNo-
LUYKY 3B'A3KIB. YABa fla€ 3mory noauHi nepenbayat cutyadii, nogii, pesynbrat i Bigno-
BiZIH/M YMHOM KOHCTPYIOBATU CBOIO AiANbHICTb. Tak, BOAi NOYMHAE WyKaTh HANONNXK-
4y 3anpaBKy, AKLLO Y 10ro aBToMobii 3annLmnnoca mano nasbHOro, yuyeHb nornmbneHo
BMBYAE 6ioNorito, AKLLO Xoue CTaTh Nikapem.

JliogunHa, Ha BigMiHY Bifl TBAPVH, 3aBAAKM PO3YMOBIl fiANIbHOCTI MOXe He nuLle BU-
KopuCTOBYBaTV 3HapAAAA NpaLli, ane 1 CTBOPIOBaTH iX, 36epiratv Ta 3acTocoByBaTy ANA
JOCATHEHHA pe3ynbTaTy Y CNiNbHIiN JIANbHOCTI 3 IHWWMN NIIOABMU.

Omyxe, ocobiusocmi po3ymosoi 0issibHOCMI JIIDOUHU 8U3HAYAIOMb MAKi COYiabHi
YUHHUKU: NpAays, CycnineHUl cnocié xumms, MoseHHaA U abcmpakmHe MUC/IeHHH.

AKi YMHHUKN BNNNBaKOTb Ha PO3BUTOK PO3YMOBOI AifAnbHOCTI ntoguHn?
QisionoriyHo 0CHOBOK PO3YMOBOI JiANbHOCTI € CKNafHi NpoLecy Kopu niBKysb

BENIMKOrO MO3KY.

«  OCHOBOW PO3yMOBOI AiANIbHOCTI € MUC/IEHHS, fiKe 3abe3neuye Mi3HaHHSA JOBKiNA
y NOro B3aEMO3B’A3Kax.

«  Po3ymoBa fianbHicTb MoB'A3aHa 3 AiANbHICTIO CEHCOPHUX cucTeM, Wo OepyTb
yuacTb y bopmyBaHHi giouymmie.

«  Po3ymoBa gianbHICTb € fy»ke CKnagHoto i BUMarae ebeKkTMBHOI perynauii npotecis.
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Tomy fy»<e Bax/IMBOIO € 8011, LLIO BMNIMBAE Ha CaMOOPraHi3aLito, AucumnniHoBa-
HicTb, BUGIP HANCNPUATANBILLOrO PUTMY 1 MOCNILOBHOCTI PO3YMOBUX onepaLii.

«  Benuky ponb y po3ymoBili AisnbHOCTI BigirpaoTb emoyii. o3uTrBHI emouii cnpu-
ATb MONIMNLEHHIO KPOBOMOCTaYaHHA MO3KY, NiABULLIEHHIO TOHYCY KOpY MO3KY. Y
pe3ynbTaTi LibOro NoAiNwWyeTbCA NaM'ATb | 3POCTalOTb TBOPYUI MOXANBOCTI MO3KY. €
HayKOBI fjaHi, Lo My3MKa NONIMLWYE PO3YMOBY AiANbHICTb, OCKINbKN fAi€ AK Noapas-
HUIK, Lo GOPMYE MO3UTUBHI eMoLiii.

« Y po3ymoBili BiANbHOCTI NII0gMHA BUKOPUCTOBYE 06pasu, o GopMyoTbCA 3aBAAKN
CNPUIAHATTIO Ta yABNEHHIO. TOMy Ay»Ke BaXXNMBUM € TPeHYBaHHA nam’ami, 1o 36e-
pirae i BigTBOpOE HEOOXIAHY iHdOopMaLito.

«  Lle ogHMM BaXnMBMM YMHHUKOM, LLO BMIMBAE Ha PO3YMOBY AiANbHICTb, € y8dea.
Llet npouec opraHi3oBye y4yacTb neBHOI iHGopMaLii y CMPURHATTI, MUCNEHHI.

«  BaknvMBMM MOMEHTOM, WO BM3HAYa€ nepebir po3yMoBoi AifnbHOCTI, € po3ymo-
8d emoma, Lo fyX<e YacTo MoB'A3aHa 3 TPMBaNo POOOTO MO3KY B 3aKpUTOMY
MPVMILLEHHI Ta CUAAYMM CNOCOOOM XKUTTA. TOMy AKLLO NIOAMHA 3aMAETbCA PO3Y-
MOBOIO NpaLeto, LOOPUM 3acO60M ANA BiANMOUYUHKY € FiMHACTVKa abo ¢isnyHe Ha-
BaHTa)KeHH#A, AKi NONinLye KpoBo3abe3neyeHHs rosloBHOIO MO3KY Ta MOCTauYaHHsA
MOXMBHUX PEYOBVH i KICHIO.

Omixe, saxxnugy posib 8 po3ymosill dis/ibHOCMI gidieparomes 8i0yymms,
yA8JIeHHA, MUC/IEHHA, NaM’Amb, eMouyii, yedad, 80/19 mad iHWIi npoAsu
suwjoi Hepsoesoi disIbHOCMI.

RIANbHICTb

CAMOCTIVHA POBOTA 3 TABJINULEIO
MpaBuna po3BUTKY pO3yMOBOI AiANIbHOCTI
3acTocyBaBLUM 3HaHHA, OOIPYHTYINTE HEOOXiIAHICTb [O-
TPYMaHHA 3anpPOMNOHOBaHNX y Tabnuui NpaBua PO3BUTKY
pO3yMOBOI AiASIbHOCTI.
Ta6nuua 54. OCHOBHI MPABWJIA PO3BUTKY
PO3YMOBOI AIANIbHOCTI

Mpasuno O6rpyHTYBaHHA

TpeHywnTe 1 po3BMBaNTe yABY 1 MUCSIEHHSA, 3aCTOCOBYIOUN PO-
3yMOBi onepaLii (aHani3, cMHTe3, NOpPiBHAHHA, abcTparyBaHHs,
y3arasibHeHHs, Knacudikauis, cuctemaTrsadis)

MoTpibHO AOTPVMYyBaTMCh NPaBWU FiFi€EHN OpPraHiB YyTTiB, WO
nopatoTb 10 KOpu BENNKOro Mo3Ky iHpopmauito. Ocobnmso Le
CTOCY€ETbCA OYel, AKUM NOTPebyoTb NepiofgMYHUX BNpas
OpraHi3oByTe pO3yMOBY AifNbHICTb y HANCMPUATINBILLIOMY
Temni 1 putmi. BygbTe NnocnigoBHUMM | cUCTEMATUUYHUMUA Y
OisnbHOCTI

Po3ymoBy AiAanbHICTb 3aiMCHIONTE i3 3anyYeHHAM NO3UTUBHUX
emouin

IMoCTiNHO TPeHyITe 1 BUXOBYITE CBOIO NaM'ATb

Po3BuBaiiTe roTOBHICTb OpraHiamy 4O NeBHOro BUAY AiAIbHOCTI
Ta iHTepec [0 NeBHOI ranysi 3HaHb, WO AOMNOMara€ opraHisoBy-
BaTW yBary. TpeHywmTe Taki BNacTMBOCTI yBaru, AK KOHLeHTpauis,
CTIVIKICTb, NePEKITIOYEHHA TOLLO.

YepryinTe po3yMoBYy AiANIbHICTb i3 aKTVBHMM BijMOYMHKOM,
nepeksnYanTecb 3 OQHOro BUAY AiANbHOCTI Ha IHWNIA

BlOJ1OTIA + NITEPATYPA MNMoBegiHKa nlogunHM 1 po3yMoBa AisiNbHiCTb
Y Kasui IBaHa OpaHka «Jluc MuknTa» (nicHA 9) € Taki pagKu:
Hawe sce xumms — giliHa €,
Koxoul 6opecs 6 Hill, K 3HaE:
Celi 3y6bamu, mou Kpusibmu,
Tpemid kiemamu miyHUMU,
[HWuG cKokamu npyoKumu. ..
Yum xe 6opemoca mu?...
B Hac niomoea nuw 00HA ecmo —
Ce po3ymHa 2onoea.
Yomy po3ymoBa AifnbHICTb NIOANHN € HAWJOCKOHANILWMM
KOMMOHEHTOM NOBeAiHKN y «6opoTb6i 3a KUTTA»?

A= PE3YJIbTAT
a8 1-6 6anis ¢ 1. LLlo Take Hay4yiHHA? 2. Ha3BiTb TpW OCHOBHI rpynu cnocobis
HayuiHHA. 3. o Take po3ymoBa gianbHicTb nognHn? 4. Ha3siTb couianbHi
UYMHHWKWY, WO BM3HAYal0Tb 0COGNMBOCTI PO3yMOBOI AiAnbHOCTI ntoanHu. 5. LLo € ¢isio-
NOTiYHOI OCHOBOIO PO3YMOBOI AiANbHOCTI? 6. HaBeAiTb NprKNaan YAHHWKIB, AKi BNAW-
BalOTb Ha PO3YMOBY HiANbHICTb. 7-9 6aniB ¢ 7. ki € BUAW Hay4yiHHA Y nognHn? 8. AKi
0CobnMBOCTi PO3YMOBOT AiANBHOCTI NtoAanHK? 9. AKi YUNHHMKIM BNIMBAKOTb Ha PO3BUTOK
po3ymMoBOi gianbHocTi nognHn? 10-12 6anis ¢ 10. O6rpyHTYyiNTe OCHOBHI NpaBKna
PO3BUTKY PO3YMOBOI AiANIbHOCTI NIOAMHN.

Cogito ergo sum (fl mucsito, omxe icHyio).
P. NekapT

§ 57. MOBA. MUCJIEHHA

OCHOBHi NOHATTA 1 KNOYOBI TepmiHu: MNMeplua i gpyra curHanbHi cucremu.
MOBA. MUCJIEHHA.

MpurapanTe! LLlo Take BuLa HepBOBa AiANbHICTb? LLlo Take po3ymoBa AianbHICTb?

BctynHa BnpaBa

[ocnTb 4acTo Npu YTBOPEHHI Ha3B BUAiB TBAPVH BPAXoBYy-

I0Tb 0COBNMBOCTI IXHbOTO XKMNBJIEHHSA. YBiAMNOBIAHITL 3aNPOMNOHOBaHI )
CnoBa i oTpyManTe Ha3BW TBapwH. [paBuIbHO 3iCTaBMBLUW C/IOBO, |+
OoTprMaETe iM'A 6OrVHI po3yMy B laBHbOrPeLbKil Midosorii.

1 MaByk-... E nucToin 1 2 3 4 5
2 Kyk-... T kpaboig
3 €HoT-... C ocoip
4 3mia- M nitaxoin
5 Actpy6-... I anuein
3MICT

flke 3HAYeHHA MalOTb CUTHaNbHI ccTeMu AnAa nlanHn?

®opmyBaHHA BHJ] nos’A3aHe 34e6inbluoro 3 Kopoto NiBKysb BeNMKoro Mosky. Came
B Hill BifbyBatoTbCs aHani3 iHbopmaLii 3 HaBKOULIHBOIO CBiTY Ta GOPMyBaHHsA Bigno-
BifHWX Ain. AKwo iHdopMaLin i3 cepefoBuLLa HAAXOAWTb Y BUFAAI BMIMBIB NPUPOAHWX
noapasHuKiB (CBITNO, 3BYK, 3anax TOLO), TO Taka CUCTEMa CMrHaniB € nepuwoto. Mepiua




CUrHarnbHa cucTema — ye CyKynHicme Hep8osux Npoyecis, Ujo BUHUKAIOMb Y KOPi NigKy/1b
8e/IUK020 MO3KY ni0 yac 6e3nocepedHb020 8NIUBY HA CEHCOPHI cucmemMu YUHHUKI8 30-
8HIWHBO20 MA BHYMPIiWHbLO20 cepedosuly. AHATOMIYHOK OCHOBOIO MePLUOT CUrHANIBHOI
CUCTEMMU € aHani3aTopu, a caMa cmcTeMa CTBOPIOE YMOBY 11 KOHKPETHOTO MUCTIEHHS.

AKWo npupoaHi 6eanocepenHi BNIMBY HAa OpraHX YyTTiB 3aMiHIOOTbCA C/TIOBAaMMU,
O € y3arasibHEHHAM NeBHOI iHGOpPMaLlil, TO Taka CUCTEMA CUTHasiB CTAHOBUTb ApYry
CUTHaNbHY CUCTeMy, MpUTaMaHHy nuile nioauHi. ipyra curHanbHa cucrema — ye cy-
KynHicmo Hep8osuX NPOUECis, Wo BUHUKAIOMb Y KOPIi 8e/IUKO20 MO3KY HA €/108a U NO3HA-
YyeHi HUMU NoHAMMA. AHaTOMIYHOK OCHOBOIO APYroi CUTHaNbHOI CUCTEMM € 30pOBa Ta
C/TyXOBa CEHCOPHI cnctemu. 3aBAAKM HAaABHOCTI APYroi CUMHaNbHOI CUCTEMU CTBOPIO-
I0TbCA YMOBW ANA aBCTPAKTHOrO MUCIEHHSA, AKe 3HAaYHO PO3LIMPIOE NPUCTOCYBaNbHI
MOXNMBOCTI MIoAUHN. Y cnoBax GiKCyoTbCA 3B'A3KN MiXK NpeameTaMu i ABULLaMK, TOMy
COBa € CMTHanamu CUrHanis.

Omxe, iHhopmayis i3 308HiWHBEO20 cepedo8uUWA HAOX0OUMb Y KOPY 8eTUKUX
nieKkysnb y 8u2nA0i cuzHanie nepwoi ma opyzoi CUeHAAbHUX cucmem,
wo ditome y MicCHOMY 83G€EMO38’A3KY.

Aki ¢isionoriuHi ocHoBM moBu?

MOBA - ye cneyuciyHa hopma cninkysaHHs, 03sy4deHa OyMKd, 8/1acmMusd MinbkKu
J1100UHI. 32 AONOMOro MOBW NIIOAUHA A€ Ha3BW NpefMeTam, PO3MIPKOBYE NPO HKX,
CNPUNMAE X Y MUHYNOMY Ta Malnby THbOMY, 0OMIHIOETbCA iyMKamMu. MoBa NioguHM cKna-
[JA€eTbCA 3i 3BYKIB, OpraHi3oBaHUX AnA 3ByKOBOI KOMYHiKauii. [IporpecrBHmiA po3BUTOK
MOBW 3yMOBWN COLiaNbHi YAHHUKWU: npaysA Ta cycninbHuli cnocié xxummsa. OCHOBHY
pOsib y PO3BUTKY MOBW JIOAVHN Biflirpa€ 8e/uKUl MO30K Ta YeHmpu MosuU B KOpi MiB-
Ky/lb BENIMKOrO MO3KY. IX [jBa, BOHU PO3TALIOBaHi y NiBiil NiBKyNi BENMKOro MO3Ky. Y
HWXKHIN NOGOBIN 3BMBKHI PO3TALIOBAHMI pyXxo8ul ueHmp mMosu (yeHmp bpoka). Vioro
LianbHicTb 3abe3neyvye 30aTHICTb BUMOBNATYA PeUYEHHS, MUCaTh CNoBa. Y BEPXHill CKpo-
HeBill 3BMBWHI PO3TalOBaHUN c/1yxosul yeHmMp mMosu (UeHmp BepHike) ona po3ymiHHA
YCHOI 4/ NUCbMOBOI MOBU. IHLLI MOBHI LIeHTPU, WO KOHTPOJIIOIOTL 3anaM'ATOBYBaHHA
cnis, popmyBaHHA MOBHUX 00pa3iB, PO3TALLOBYIOTLCA B KOPi 000X NiBKYSb BENNKOTO
MO3KY.

MogHa 3 TBapuH He3JaTHa BUMOBJIATY C/IOBa, BKNafatouun B HUX 3MICT, i NOEAHY-
BaTK IX Y peyeHHA. Y TBApUH HEMAE APYroi CUIHAaNbHOI CUCTEMU, TOMY BCi IXHi 3BYKU €
dopmamu curHanisawii Ta 3ByKoBOI KOMYHiKaLlil.

Omyxe, Mo8a AK cnocib CniﬂKySaHHH B8U3HAYAEMbCA npoyecamu Kopu 8eJluKO020 MO3KY
i € OCHOB0IO MUCJ/IEHHS, WO npumamaHHo uuwe JIOOUHI.

AIKy ponb BUKOHY€E KOpa roJIoBHOro MO3KY B npoLeci MucneHHA?

Yce XrBe Ma€ 34aTHICTb BiATBOPIOBATY fii, O3HAKM Ta 3B'A3KM 00'EKTIB HABKOMNLL-
HbOTO cepeaoBuLLa. Lia BnacTUBICTb X1BOro HasMBaeTbcA BigobpaxeHHaM. ii 3abesne-
YylOTb NOAPA3NMBICTb, 30YANMBICTD, @ B CKNAAHILWMX OpraHi3Max — CEHCOPHI cucTemu.

Y noavHY HaBKOMULLIHI NPeaMEeT Ta ABMLLA 3a YYacTio Kopy MiBKY/b BifoOparka-
toTbcA y GOpMi BiguyTTiB, CNpUiiMaHb, yABAEHb Ta MUCIIEHHS.

NIBKYJI BEJINKOIoO MO3KY
RN (BULLa HepBOBa AiANbHICTb) N
BiguytTa — CnpunHATTA — YABNeHHA — MucneHHa

Inpopma-
uia

Ha6yTta
noBegiHkKa

Biouymms - npoyec 4ymmeso20 8i006paxeHHs OKpeMux 8/lacmusocmeti npeome-
mie i A8uw. BUHNKaIOTb BIAUYTTA B Uy T/IMBMX 30HaX KOPU NiBKY/b BHACAIAOK AiAIbHOCTI
CEHCOPHUX cmcTeM. BignoBigHo BiguyTTa MOXyTb OyTW 30PpOBMMM, CJTYXOBUMU TOLLO.

CnpuliHamms — npoyec 4ymmesozo 8i00b6paxxeHHA npedMemis | A8UW, HABKOTUWI-
HbO20 C8IMY 8 Uinomy, a He OKpemux ixHix enacmusocmell. Mioro isionoriuHy ocHoBy cTa-
HOBNIATb HEPBOBI 3B'A3KMW, AKi YTBOPIOKTbCA MiXK Uy TIMBUMM 30HAMN KOPW NiBKYNb BENU-
Koro Mo3Ky. BuginaoTb opraHizoBaHi (CnocTtepexeHHs) Ta HeopraHi3oBaHi CNPUNHATTA.

YaeneHHsA — npoyec 8i006paxeHHA npedMemis i Asuw cepedo8uULLa NO3d ix 6esnoce-
pedHim 8nsIuBOM HA opeaHu yymmis. Ix $i3ioNnoriyHo OCHOBOI € MOBTOPHE 36yAXKEHHS
B KOPi rOJIOBHOrO MO3KY paHille yTBOPEeHMX TUMYaCcOBUX HEPBOBUX 3B'A3KiB. YABNEHHA
noAinAnTb Ha NOOAUHOKI Ta y3arasbHeHi, yABNeHHA Nam’aTi Ta yaBneHHA daHTasii.

MWCIIEHHS - npouec 8idobpaxeHHs 8 MO3Ky /Il0OOUHU npedmemis | A8UW, HABKO-
JIUWHBLO20 €8iMy 8 ixHix 38'A3Kax i BiOHOWeHHAX. MCNeHHs 6a3yeTbCA Ha YYTTEBUX 8i0-
4ymmsx, cnpulHAmMmMmi Ta yae/1eHHAX HaBKONMLWIHbOTO CBITY. Bif iXHbOT pi3HOMaHITHOCTI,
ACKPaBOCTI, IMMOUHM 3anexaTb BAAaCTUBOCTi CAMOro MUCIEHHS.

Ona niognHn xapakTepHe KOHKpeTHe 1 abcTpakTHe mucneHHA. KoHKpemHe muc-
JIeHHA — ye (hopmMa MUC/IEHHA, W0 NO8’A3aHA 3 AHAJTI30M i CUHMe30M CU2HAJ1i8 Ha8Ko-
JIUWHBO20 C€8iMY, W0 HAoXxo0sAMb 8i0 peyenmopig 3 0ONOMO20K Nepuwioi CU2HAIbHOT
cucmemu. s dopma mucneHHa moxe 6yTu y TBapuH. [puragaimo npuknagn BCTa-
HOBNEHHA rPakoM 3B’A3KY MiX KamMiHLAMN 1 BOJOIO B LIMAIHAPI Y1 BUKOPUCTaHHA 3Ha-
pAOb NpaLi AATIOBUMM B'lopKamMmu. AGCmpakmHe MucieHHsA — ye hopMa MUC/IeHHS, U0
noe’s3aHa 3 aHasi3oM i CUHMe30M cu2Hasie, U0 Haoxo0ame y 8u2nsadi C/lig 3a yuacmio
Opy20i cuzHanbLHOI cucmemu. inA Takoro MUCNIeHHA NOTPibHa po3BUHEHa yABa Ta Hall-
pi3HOMaHITHiLWi yaBneHHA y BUrnagi obpasis.

OCHOBHMMU HOPMaAMU MUCIIEHHS € NOHAMMS, MiPKY8AHHs Ta yM0O8U8I0, WO Bifo-
6parkaloTb O3HAKW NPeAMETIB, MOXJIVBI 3B'13KM i BiAHOLEHHA MiX npegmeTamu. Pos-
BUTOK MUCJIEHHSA | Mi3HAHHA HOBOTO BiAOYBaETLCA 3a JOMOMOIO PO3yMOBUX OnepaLii.

Ta6nuya 55. OCHOBHI PO3YMOBI ONEPALII 419 PO3BUTKY MUC/NEHHA

| HazBa CyTHicTb |
AHani3 Mogin 06’eKTiB | ABMLY Ha CKaOBI, BUOKPEMIEHHS B HUX ENEMEHTIB, 03HaK
CuHTe3 O6'eHaHHSA Pi3HMX 03HaK, eIEMEHTIB ab0 YaCTUH 00'€KTa B EAMHE Liine
MNopiBHAHHA 3icTaBneHHs 00'EKTIB U ABWLL A5 BCTAHOBNEHHSA iX MOAIGHOCTI 1 BiAMIHHOCTI

Y3aranbHeHHs | O6'€qHaHHA NpeaMeTiB i ABNMLY 3a iX CMiNbHMMM, iICTOTHUMKW O3HAKaMu
A6CTparyBaHHaA | BoKpemneHHA HalironoBHILWNX O3HaK | BiBOKPEMEHHSA APYrOPALHUX
Knacudikauis Po3nogin 06’eKTiB i ABMLLY Ha KNacy BiANOBIAHO [0 BU3HAUEHUX O3HAK
Cncrematm3auina | 3BeileHHA PO3Pi3HEHNX 3HaHb B EANHY CUCTEMY

Om>xe, MUC/IEHHA € 8I00OPAXXEeHHAM HABKOUWHbLO20 C8iMY, momy Wo
FpYHMYEMbCA HA 8i0YymmsxX, CnpuliHAMMI ma ysaeeHHsX, OCHOBOK AKUX € Kopa
nieKy/b 8e/1UKO20 MO3KY.

DIANbHICTb
CAMOCTIVHA POBOTA 3 TABJIULIEIO
MopiBHAHHA BHA nioguHmn i maBnn
3anoBHIiTb TabNMLIO | BKaXiTb, WO € CMiNbHOrO I BigMiHHOrO Mixk BH nioanHu Ta
MaBnu? (MogibHICTb — «+», BIAMIHHICTb — «—»).

| O3HaKV NOPiBHAHHA | BHA niognun | BHA maBnn

Mepwa curHanbHa cnctema
[pyra curHanbHa cuctema
KoHKpeTHe MucneHHs
AGCTpaKTHe M1CNEHHA
Mosa




LWo € npuumHoto nogibHocTi BHI ntognHu n masn? fAki npuunHM ocobnmsocTei
BHO ntoanHn?
PO3B’A3YBAHHA BIMPAB [ocnipgXeHHs WBUAKOCTI MUC/IEHHA

YnpopoBx 4 XBUAMH NOAAHI HUXKYe ClioBa MOAINiTe Ha 13 rpyn (no Tpwu cioBa B
KOXHill Ha OCHOBI NEBHUX CMiIbHNX O3HAK (CNOBa BUMMCYBATU He MOTPIOHO, a NuLwue ix
nopAnKoBi HOMepw).

1 | uepBoHUI 9 | HiX 17| rasetn 25] Bnpenka 33} noxka

2 | nicHAa 10} rpy3uno 18] »xunka 26| coHue 34| 3p0poB'A
3 || nnatmMHa 11} Bopa 19/ kKoneco 27| KpacoTa 35| napa

4 | pagio 12| cnmBa 20} cynyTHUK 28] rycka 36| 30noTo

5 || micaub 13} rauok 21| abnyko 29| TenebaueHHs |37 Benocuneq,
6 || monogicTb 14} Kauka- 22| 3eneHun 30, cpibno 38 Kypka

7 | 6inun 15/| HOTK 23! nig 31] maHpapuH 39| rpywa
| 8 | cnuuA 16| nMMoH 24| anenbCuH 32| ritapa

[1]/2[3|4a|5]6|7 8|9 ][10]11]12]13]

MoACHITb YoMy B Pi3HUX NtOAEN WBUAKICTD MUCNEHHSA € Pi3HO? AKi NPUYNHN iHAW-
BilyanbHUX 0COGNMBOCTEN MUCSIEHHA NIOANHU?

blonoria+ MUCTELTBO JlioguHa po3ymHa il MNCTELTBO

AnbTamipa — Le Ha3Ba MicLeBOCTi, Hebo AKoi nignu-
patoTb CHirosi wnuni KaHTabpilCbKnx rip, po3TalloBaHNX
B lcnanii. B nevepi Anbtamipcbkoro naropba Ha cteni €
BCECBITHbOBIAOMI APEBHI MaNOHKN TBapWH, AKi Hamainto-
Banu nepui po3ymHi nogn. AKy ponb 3irpano MMCTeUTBO
y cTaHOBfIeHHi Homo sapiens? Bucnositb CBOI CypaXeHHA
Npo B3aEMO3B'A30K MUCTELTBA 3 PO3YMOBOIO AiAMNbHICTIO?

A=A PE3YJIbTAT

2=l 1-6 6anis * 1. Lo Take nepwa curHanbHa cuctema? 2. Lllo Take apyra cur-

HanbHa cuctema? 3. LLlo Take moBsa? 4. AKi YAHHVKM BMAIVHYAN Ha BUHUKHEHHA

MoBu y nitoanHu? 5. Lo Take BigobpaxeHHnA? 6. LLlo Take MucnieHHA nioguHn? 7-9 6anis

¢ 7. flke 3HaYEHHA MalOTb CUTHaNIbHI cucTemu ana noanHu? 8. Axi ¢isionoriyHi ocHoBM

MoBM? 9. flka posib KOpPW rOIOBHOIO MO3KY B MucnieHHi? 10-12 6anie ¢ 10. MoAcHiTb
POJib KOPY rOSIOBHOIO MO3KY B MUC/IEHHI JTIOAUHN.

Ak xe cgidomicmb npukpinnioemecsa 0o mina?
ApicTotenb

§ 58. CBIAOMICTb. NAM’ATb

OCHOBHi NOHATTA 1 Knto4uoBi TepmiHn: CBIJOMICTb. MAM’ATb.
MpuraganTte! Lo Take MucneHHA?

MomipkyiiTe!

«Mayrni» — T, AKi 3 paHHbOTO BiKy BUXOBYBa-
NNCA TBapUHaMK: MaBnamu, Begmeaamm, BOBKamu. Y cBiTi
Biffomo noHap 100 nogibHux BUNagkis. [na «cuHapomy
Mayrfi» XapakTepHi NOpPYyLUEHHA MOBW, He3AATHICTb A0
NPAMOXOAIHHA, BIACYTHICTb FiriEHIYHMX 3BMYOK ToLwoO. Ti,

XTO XVMB Y TBAPMHHOMY CyCMiNbCTBI NepLi 5-6 pOKiB XXUTTA, NPaKTUYHO HE MOXYTb CTa-
TV MOBHOMPABHUMU YfleHamK cycninbcTea. Yomy?

3MICT

AKUMM € 0OCHOBHI KpuTepii cBigomocTi?

CBigoMicTb € cknagHiwo popmoto BifoOparkeHHA aHi>K MUCNEHHSA, ane camMe MUC-
NEeHHA BMU3HaYae cBijoMicTb. [poayKTOM MUCNEHHA € cBigoMicTb. Lia niogcbka dopma
CBiJOMOCTi NoefHye NpocTi popmu BigoOpaxKeHHaA (BiAUyTTA, CMPUAHATTA, YABNEHHS,
MUCNIEHHSA) i Ma€ HOBI, AKICHI 0COBMBOCTI, aHiX MucneHHsA. | Ui ocobnusocTi, 3HOBY
X TaKu, BU3HAYaAOTbCA COLiaNbHUMM YNHHUKaMK, AKUMWU € Npausd, cycninbHUl cnocié
XKUMMSA, MO8d Ta_MUC/IeHHS.

Y cBigomocTi BigobpaxatoTbCa He niLie NpeaMeTH HaBKONIMLLHBbOTO CBITY, @ 1 iHLWi
noan. 3aBAAKM CBIAOMOCTI BiOYBa€eTbCA NPUCTOCYBaHHA NIOAUHY 10 YMOB CYCMifIbHO-
ro XutTa. [InAa po3BMTKY CBIAOMOCTI NIIOAUHA Ma€E XNUTW cepel Nofen, NoCTinHO cnin-
KyBaTMCA 3 HAMW, 3aiMaTLCA Pi3HUMW BUAAMU AianbHOCTI. Lle 3HaunTb, Wwo ceigomicTb
MO>Ke PO3BMBATUCA JMLLE B CYCNiNbCTBI.

CBigoMiCTb HEPO3pPUBHO NOB’A3aHa 3 MOBMIEHHAM. Halli fiyMKK BTiNOIOTbCA Y CI0BaxX
i peyeHHAxX, BOHU MOXYTb 36epiratnca i nepefasaTca iHWUM Nogam. AKLo noBefiHKa
NIOAVHY € YCBIJOMEHO, BOHA HIKOMM He pobuT1MeE TOTO, WO 3aLLKOAUTD ii 30POoB'10 i
300poB’10 iHWKX Ntogen. CBigoma NtogrHa CNpPoOMOKHa NPAaBUIIbHO OLHUTY PUCK CBOET
0COBMCTOCTI, MOBAXaE iHLINX NtoAeN, YCBILOMITIOE abo LyKae CBOT MicCLie B XKUTTI.

CBigoMicTb € pe3ynbTaToM AiANbHOCTI LiNiCHOro MO3Ky, TiCHOI B3aEmogii Kopu i nif-
KipKn. TakKMM YNHOM, OCHOBHUMM KPUTEPIAMU CBiZOMOCTI €:

«  CNPUNHATTA OINCHOCTI y MOBHIn GOpMi, Ha OCHOBI AKOT dopMyeTbCA abcmpakmHe

MUC/IeHHS;

+  3[aTHICTb BUOKPEMIOBATM 3 HABKONULIHBOIO HalBaXKMBiLLe | 30cepedxysamu Ha

HbOMY OYMKU;

+  3[aTHICTb 4O NPOrHO3yBaHHA i OUiKyBaHHA Ta oyiHka 0il;
«  ycsioomneHHA cebe i omouyoyux;
«  CnNpulHAMMA KylbMypHUX YiHHOCMed.

Omxe, CBIOAOMICTb - ye ¢hopma 8i006paxkeHHS HABKOIUWHbLO20 C8imy,
W0 po38UHY/IACH 8 JIOUHU AK CYCnisibHOI icmomu 8HAC/TI00K 080/100iHHS MOBOI
i cninbHoIO disbHICMIO 3 IHWUMU JTI00bMU.

flke 3HaUeHHA Nnam’aATi gna niognHn?

MAM’ATb - ye npoyec 3anam’amosysaHHs, 36epizaHHA ma 8i0meopeHHs iHghopma-
yii. OcobnueicTio Nam'ATi NIOJUHY € Te, Lo BOHA GOPMYETHCA FOIOBHUM YAHOM Ha MOB-
Hill OCHOBI, a iHdopMaLia 30epiraeTbca y Gopmi 3arasibHUX MONOXKEHb, Y3araJibHeHb,
NMOHATD.

| Mam’atb
3anam’AaToBYBaHHA 36epiraHHA BigTBOpEHHA
iHbopmaLii iHbopmaLii iHpopmaLii

YyTTeBe BifoOpaXKeHHA TOro, 3 UM JOBOAUNIOCA NIIOAVHI CTUKATUCA B XUTTI, 3ann-
LIA€ B MO3KY MaM’ATHI CNign — Le cniayn HepBOBKX NPOLECiB, TMMYACOBI HEPBOBI 3B'A3-
K, o 36epernnca B KOpi NiBKy/b BENIMKOro MO3Ky. 3a AieKifibkapa3oBOro NOBTOPEHHS
iHbopMmauii TprBana UMpKynAUia LKX iMNYNbCiB CNPUYNHAE CTPYKTYPHI 3MiHU B Hel-
poHax. 36epiraHHA iHpopMmaLii 3ymoBneHo, HalsiporigHilwe, nepebyqoBo MONeKyn
PHK 7 yTBOpeHHsaM crieundiuHmnx 6inkis. I3 yciel iHpopmalii, o HagxoanTb y MO30K, Y
[OBroTpuBanin nam'ati 36epiraetbcs nuwe 1 %.




3rigHO 3 KOHUenuielo mpukomnoHeHmMHoi modei (P. Y. ATKIHCOH) nam’ATb € pe-

3yNbTaTOM CMiNbHOT JiANbHOCTI TPbOX OCHOBHUX BNOKiB: CEHCOPHOI, KOPOTKO- Ta JOB-

roTpusanoi nam’ati. Y ceHCopHin nam’aTi iHpopmauisa, Wwo Haginwna Big opraHiB uyTTs,

36epiraeTbca gy»e KOPOTKMI Yac (8o 1 ¢). I3 uboro 610Ky 40 KOPOTKOTPKBaNOi Nam'aTi

nepefaeTbcA nuLe YactuHa iHbopmauii. O6car uiei nam'aTti Hesenukuii (7 + 2 iHpopma-

LiHUX curHanm), iHpopmauin 36epiraetbca 6513bko 30 . brok JoBroTprBanoi nam'aTi

Ma€e HeobMmexeHuin 06car nam'aTi, iHbopmaLia y HboMy Moxe 36epiraTucs gy»Ke AOBro.
Po3pi3HAlTb YOTMpPY BUAK NaM'ATi:

e MOmMopHAa (Nam'aTb PyXiB), L0 € OCHOBOIO PYXOBUX HAaBUYOK;

e emoyiliHa (Nam’'ATb NOYyTTiB) Ha iHGOPMaLlilo 3a yYacTio NO3UTUBHUX YN HEraTuB-
HUX emoLil;

e 06pasHa (nam'saTb 06pasiB) 36epirac Ta BiATBOPIOE 06pasn yaBW, GopmyBaHHSA
AKX BifbyBanocs B KOpi 3a OMNOMOro OpraHiB uyTTa, TOMy 0obpa3Ha nam'aTtb 6y-
Ba€ 30pOBOI0, CNIYXOBOIO, fOTUKOBOIO, HIOXOBOIO, CMaKOBOIO;

e c/108€CHO-N102iYHA (NaM'ATb [yMOK) Ha 3MiCTOBHY iHGOpMaLiilo ClI0BOCNONyYeHb
un BUpasiB.

Omxe, nam’asmes 0onomaezde 100UHI 080100imu 00C8IOOM MUHYJIUX NOKOJIiHb,
36epieae iHOugidyanbHUl 00C8i0 ma nepedae (i020 HACMYNHOMY NOKOJTIHHIO, A MAKOX
3a6e3neuyye U020 BUKOPUCMAHHSA 0715 (hoPMyB8aHHA NOBEVIHKU.

AK po3BuBaTK Nam’ATb?

o6 3'aI'IaM'FITOByBaHHFI BifnbyBanoca edek- OCHOBHI NpaBuna po3BuTKY
TUBHO, CNif AOTPMMYBAaTUCb MNEBHWX MNpaBw, nam’aTi
NOB'A3aHNX 3 0COONMBOCTAMY NCUXiIKM TIOLMHU.

HaBuitbca dopmynioBaTi  yCTaHOBKY Ha
ycnilHe 3anam'ATOBYBaHHSA, 30CepeKeHHA yBaru
Ha iHdopMaLlii, 4iTKe BU3HAUEHHA MeTK Ta 3aBaHb
(npaeusno ycmaHoeku)

Po3BuBaliTe BMiHHA BUOMPATL CTUMYNN Jisnb-
HOCTI, CTaBWTV 3anNMTaHHA ANA 3aliKaBeHHA, 3Ha-
XOAWTW 3B'A30K HaBYaNIbHOroO Matepiany i3 Bnac-
HVUM JocBifoM (npasusiio cmumynis).

OcMUCTIoNTe HaBYanbHWiI MaTepian, posno- |8 [PaBuno yaranbHeHHs
ZinAriTe Ha oKpeMmi 3micToBi 610KK, 3aCTOCOBYITE
YMOBHO-CUMBOJTiYHI MO3HaueHHsA — dopmynu, cxemu, rpadiku (npasusio ocmucieHHs).

BigwykywTte nprknaau 3actocyBaHHA iHGopMaLii, AKy 6yneTe 3anam’atoByBaTtu. LLe
reHianbHUM iTanieub JleoHapao Aa BiHui (1452-1519) BKa3yBaB Ha Te, WO «...8UBYAIOYU
pyx 800U, He 3a6y0b 3 KOXHO20 8I0KPUMO20 A8UWA 3p06UMU BUCHOBOK 0718 NPAKMUKU,
wob meos HayKka He 3aaULIUIACA HeNOMPI6HOIO. ..» (NpasusIo0 3acMocy8aHHs).

OpraHi3oBynTe 3anam’ATOBYBaHHA Ha acouialifiX i3 BXKe 3HaOMMM Y1 BUBYEHUM
MaTepianom, Wo cnpuse 38'A3yBaHHI0 iHbopmalLlii. AcouiaLlif — Lie 3B'A30K MiXK BiguyTTA-
MU 1 YABNIEHHAMN, 3@ AKOTO BiATBOPEHHA OJHOIMO 3 H1X 3yMOBJIIOE MOABY iHLWOrO (npa-
eusio acouiayit).

CTBOpIONTE CNPUATIVIBE EMOLNHE TNO Nepej BUBYEHHAM i HafjaBanTe emMoLinHe
3abapBrieHHA TOMy, Lo BMBYaETE (Npasusio eMoyitiHocmi).

Benuki o6caru iHbopmauii noginanite Ha 610KKW, BENNKY KiNbKiCTb TEPMiHiB nogi-
NANTe Ha rpynu, AKi MiCTATb He Ginblue Hi>XK 7 HOBMX MOHATb, TOMY LLO JOBXMHA pAgy
[nA 3anam’ATOBYBaHHA He Ma€ NnepeBuLLyBaTV 0BCAT KOPOTKOTpMBanoi nam'aTi (npa-
euno7+2).

1. MpaBuno yctaHoBKM

2. [paBuno ctumynis

3. MNpaBuno ocmmncneHHsa
4. MpaBunno 3aCToCyBaHHA
5. MpaBuno acouiauin

6. [MpaBmnno eMoLinHOCTI
7.MpaBuno 7 £ 2

8. [paBnno NOBTOPEHHA

MpaBunbHO opraHi3oByTe NOBTOPEHHA. Y 3B'A3KY 3 LM AoOpy nopapy AaBas
K. 4. YwuHcbKkunin: «<Hemae Higkol nompebu nosmoprosamu sugyeHe HeOOMiHHO 8 MomMy
nopAOKY, 8 AKOMY 80HO OyJ10 8UBYeHe, a HABNAKU 3HAYHO KOPUCHIlUe... N0BMOpPeHHA 8U-
naokosi, Wo 8800SMb 8uBYeHe 8 HOBi KOMOIHAUiI...» (NpAeuU/I0 NO8MOPEeHHA).

lapHO opraHi3oBy/iTe 3aBepLUaNibHMI eTan PoboTu 3 MaTepiasioM, OCKINbKM Kpallie
3anam’ATOBYETLCA Ta YacTUHa iHGOopMaLlii, Lo MOAAETLCA Ha MoYaTKy 1Y KiHLi poboTun
(npasuno y3azaneHeHHs).

Omxxe, nam’ame € ncuxo@iziono2iuHUM npoyecom, AKUl MOXHA po38usamu,
mpeHysamu i 3MiyHo8amu.

AIANbHICTb

JlabopaTopHe gocnigKeHHA
AOCNIAXEHHA PISBHUX BUAIB NAM'ATI

MeTa: po3BMBaTH YMiHHA [OCiAXKYBaTK GionoriyHi npouecy.

O6nagHaHHA Ta MaTepianu: KapTka 3 nepenikom pyxis, KapTka 3 10 MantoHKamu,
KapTka 3 10 cnoBamu, KapTka 3 10 napamu NoriyHo 3B'A3aHMX CNiB.

Xig po6oTtun

3aedaHHa 1. locnipKeHHA pyxoBoi nam’'aTi. 3anam’'ataiTe i BigTBOPITL 10 pYyXiB
BUMTENA, AKWI NOKA3YE iX Y NeBHiN NOCNifgoBHOCTI. [NigpaxynTe KifbKiCTb NpaBUSIbHO i
NoCniJOBHO BiATBOPEHNX PYXIB.

3aedanHa 2. focnipgxeHHA 06pa3HOi 30poBoi nam’ATi. Ynponosx 10 ¢ 3anam’s-
TanTe 10 ManoHKiB, WO 3anponoHyBaB BUMTesb. 3anuwiTb iX. [ToniviTe KinbKicTb npa-
BUJIbHO BiATBOPEHUX MaNtoHKIB.

3aedaHHa 3. [locnipKeHHA o6pa3Hoi cnyxoBoi nam’aTi. 3anam'ataiite 10 cnis,
LL|O 3a4NTYBaB BUMTESb 3 iHTEPBANIOM Mi>K HMMM B 2 C. 3anuLuiTb C/I0Ba, AKi 3anam’atanu.
MippaxynTe KinbKiCTb NPaBUIIbHO | NOCNIAOBHO BiATBOPEHNX CIiB.

3aedaHHa 4. locnipKeHHA cnoBecHo-NoriyHoi nam’'aTi. MNpocnyxaiite 10 nap
CniB, AKi MalOTb NOTYHMI 3B'A30K. 3anNWLWiTb C/I0Ba NPaBOi NOIOBUHN PARY, KOS BYU-
Tenb OyAe 3auMTyBaTK CNIOBa NiBOT NONOBKHM. [oNiuiTh KiNbKiCTb NpaBUIbHO BIATBO-
peHunx cnis.

3aranbHuii pesynbrart: 10 6anis — BigmMiHHO; 8-9 6aniB — fyxe fobpe; 5-7 6anis —
fobpe; 3-4 6anun - 3a00BiNbHO; 1-2 6anu — NoraHo.

blosioriad+ MUCTELTBO
HaBHborpeubkun gpamatypr Ecxin (525-456 go H. e.) y
TBOPI «[lpomeTen NpuKyTUA» NMCaB:
3 ycix Hayk HatisudamHiwly 8uHaliwos
Hayky uucen, we G nucbMeH cnosy4eHHsA
I meopyy 0as im nam’ame — yto npamamip mys.
Yomy Ecxin Ha3uBae nam'aTb — npamatip’to My3 i gapyH-
kKom lNpomeTea? Y yomy nonara€ B3aEMO3B'A30K NamM'ATi i3
NOACbKO CBigoMiCTIO?

BlOJNIOTIA + NCUXonoria

Ha manioHKy 300pa)eHi KOHTypu [ABaguAaTh pPi3HMX
TBapVH. 3HaMgiTb UMX TBapwH, BUAINITb O3HaKM AnAa 3a-
nam’ATOBYBaHHA | 3anuWiTb iXHi Ha3BMW, 3aTPaTMBLUN Ha ue
AKOMOra MeHLWe 4acy. flki npaBuna 3anam’ATOBYBaHHA BU
3acTocyBanu?




AE=8 PE3YJIbTAT

2==2Y 1-6 6anis * 1. LLlo Take cBinoMmicTb? 2. AKi YNHHMKM BU3HAYAIOTb CBiAOMICTb?

3. Wo Take nam’aTtb? 4. Aki € Buan nam'ati? 5. Lo € ¢isionoriyHo ocHoBOO

nam'aTi? 6. HaBefitb Nnpuknagn npasun po3BuTKy nam'ati. 7-9 6anie ¢ 7. lkumu € oc-

HOBHI KpuTtepii cBigoMocTi? 8. Ake 3HaYeHHA nam’aTi gna nanHu? 9. AK po3BKBaTH

nam'atb? 10-12 6anis ¢ 10. Y YoMy nonArae B3aEMO3B'A30K NamM'ATi i3 IOACHKOIO CBi-
JomicTio?

CoH - ye yapisHuti nixmap, npu cgimi sko2o Mu 6a4umo i3

3ansilowjeHUMU o4uUMa ece me OuU8He, WO € 8 HAWOMY XXummi.
M. byact

§ 59. COH. BIOPUTMU

OCHOBHi NOHATTA N Knwy4oBi TepmiHn: COH. CHoBuAiHHA. BIOJIOTIYHI
PUTMN.

MpuraganTte! Lo Take cBigomicTb?

MomipkyiiTe!

Mig yac cHy [. I. MeHpgenees BUHaANLLOB MpPUH-
umn nobynosu lNepiognMyHOi cMcTeMr XiMIYHMX enemeH-
TiB, O-A. Kekyne BBi cHi Bigkpus dpopmyny 6eHseHy, O. C.
MywkiH cknagas pedAki Bipwi nig vac cHy, Padaenb CaHTi B
CHOBWAiIHHI No6aunB 0bpa3 CBOEI BCeCBITHbOBIAOMOI Ma-
JOHHW. AK NoACHWTY Taki pakTn?

3MICT

flke GionoriyHe 3HauYeHHA Ta nepioan cHy?
COH - npupodHuli nepiodudHuUl PYHKYiOHANBHUU CMAH Op2aHi3my /II0OUHU, AKUU

XapakmepusyemoCa 8UMKHEHHAM C8i00MOCMI MA 3HUXEHHAM 30amHoCmi Hepeogoi

cucmemu 8ionogidamu HAa NOOPA3HUKU. LIMKN «COH — HecrnaHHA» € JOOOBMM PUTMOM
opraHi3my. Iig yac cHy cnocTepiraeTbCA 3HWKEHHA YaCTOTU AUXaHHA, CKOPOYEeHb cep-
LA, apTepianbHOro TUCKY, TemnepaTypw Tina, YyTIMBOCTI OpraHis uyTTa Ta 30yanuBoCTi
HepBOBOI CUCTEMMU.

CoH - Uue JianbHWIA CTaH KOPW BENIMKOro MO3KY, L0 3abe3nevyeTbca AifnbHiCTIO
pemukynapHoi ¢popmayii, manamyca i einomanamyca. 3aBgAKN B3aeEMogii Lx Bif-
Zinis BinbyBa€eTbCA Nepepo3nofinl HEMPOHHOI aKTUBHOCTI AiINAHOK MO3KY: Ti, o 6ynn
AKTUBHI BAEHb, — 3MEHLLYIOTb CBOK aKTUBHICTb, a Ti, Lo Oynn NacyBHi yNpogoBX AHA, —
il 36inbLwytoTb. OKpiM TOrO, BUABMIEHO PeYOBUHU-HepomMeiaTopu (HopagpeHaniH, ce-
POTOHIH Ta iH.), Wo 6epyTb yyacTb y perynauii uMkny «CoH-HecnaHHA». OTxe, nig vac
CHy BigOyBaeTbcA NepefyciMm nepeopraHizalia GyHKLiN MO3KyY, a He 3arasibHe 3HUKeH-
HA HEMPOHHOT aKTUBHOCTI.

HalxapaKkTepHiwnmm 03HaKamm CTaHy CHY € TUMOBAa eNeKTPUYHA aKTUBHICTb MO3KY
i M'Aa3iB, pyxu ouyen. lig yac cHy He BCA Kopa 3arafibMoBaHa, AeAKi AiNAHKN NPOAOBXKY-
I0Tb 3aNIMLLATMCA 30y KEHVIMM Ta CTBOPIOIOTb NEBHI BiAUYTTA Y BUTNALI CHOBUJIHb.

CoH cknagaetbca 3 4-5 ymknis (Mo 60-90 XBUAWH KOXHMI). OANH LMKN CHY CKnaga-
€TbCA 3 TaKUX NepioAis Ta ¢as:

| nepios - NOBiINbHOXBUABOBMIA COH (75-80 % YyCbOro CHy) — XapaKTepu3yTbcA
3HVXKEHHAM eNeKTPUYHOI akTUBHOCTI KOpW, PO3cnabneHHAM CKeNleTHUX M'A3iB, BiacyT-
HICTIO pyXiB OYen: - Ty AT TR T

v' 1 da3sa - 3acMHaHHS;

v' 2 $a3a - NoBePXHEBMI COH;

v' 3 dasa - noyaTok rMmMboKoro cHy;

V' 4 dasza - rmboKunin CoH.

[l nepios - WBMAKOXBUAbOBUI COH (20-25
% YCbOro CHy) —- CMOCTEPIraeTbcA MigBULLEHHSA
eNeKTPUYHOI aKTUBHOCTI KOPU, HaMpY»KeHHA CKe-
NEeTHUX M'A3IB, LWBUAKI PyXy o4ell, CHOBUOIHHA.

v' 5 ¢$a3a - napaioKcanbHUii COH.

BionoriuHe 3HaueHHsA cHy: a) 3AiNCHI0ETbCA 00pobKa iHGopMaLii Ta if nepeBefeHHA
B [JOBroTpmBany nam'atb, Wo 3anobirae iHbopmaLiiHUM nepeHaBaHTaxeHHAM; 0) Bia-
HOBJIOIOTbCA 0OOMiHHI MpoLecy; B) 3abe3neuyeTbca BifHOBNEHHA NpaLe3aaTHOCTi opra-
Hi3My Ta CTPYKTYpUY HENPOHIB.

TpuBane HegocuNaHHA abo HeCNaHHA HEraTVBHO BM/IMBAE HA CTaH JIOAUHN: NOpPY-
LIYOTbCA XUTTEBI GYHKLi, BifUYTTA, MUCNIEHHSA, 3'ABNAIOTLCA /110301 (HETOUHI CNPUIAHAT-
TA), 2a/1I0YUHAYii (BUHNKaIOTb B YABI HEiCHYIOUi 06'€KTI). OKpEMUMY NOPYLLUEHHAMY CHY
€: XPOMiHHA, CKperiT 3ybamu, pO3MOBU YBi CHi, XOLIHHA (MyHaTN3M), HiYHi Xaxu Ta iH.

(Dasa wenaKoro
] :
= CHy
4p--bioenektpuyna

AKTUBHICTb MO3Ky
ROV AU VLTIV LSV T S ey e

Omixe, COH sIK nepioOUYHUU yHKYIOHAbHUU CMAH OpedHi3mMy 30ilCHIOE
iHpopmauiliHy ma 8ioHo8s1108aIbHY (DYyHKUiT.

flke 3HaYeHHA CHOBUAIHb ANA opraHismy noguHn?

CHOBUAIHHA — 0if/IbHICMb MO3KY Ni0 4ac CHY, AKA N08’A3aHA 3 KOMOIHYB8AHHAM ABUW
308HiWHBO20 C8iIMY Ma yHKUilG opaaHizmy. Di3ionoriyHo 0OCHOBOK CHOBUAIHDL € YacT-
KOBa He3aranbMOBaHICTb KOPW BENMKOro MO3KY, AeAKi OiNAHKN NPOLOBXYOTb 3anu-
waTtunca 30yaKeHUMY Ta CTBOPIOKOTb MeBHIi BiguyTTA. HaluacTiwe B cHax MaloTb Micue
30poBi BiguyTTa (= 60 %), MOXNMBI CHOBWUAIHHA i3 C/IYXOBMMU 1 JOTUKOBMMM BiguyT-
TAMU | gy>e PigKo — 3 HIOXOBUMMW. TpMBatOTb CHOBUAIHHA KOPOTKMI Yac i BUHMKAKOTb Y
LUBNOKOXBUIbOBOMY CHi. ICHY€ 3HaUHa pisHNLA MiX 3MiCTOM CHOBUAIHb NepLUOT | ApYyrol
MOMOBMH HOMi: y MepLUiil NONOBUHI CHU TiCHiLLe NOB’A3aHi 3 AiNCHICTIO, Y APYTi — MeHLe
HaragytloTb MOBCAKAEHHE XUTTA. YacToTa CHOBUAIHb 3POCTAE Nif Yac 3aXBOPIOBAHD i
HepPBOBMX NepeHanpy>KeHb.

CHoBuAiHHA 6ayaTb Mo KiflbKa pasiB 3a Hiuy abcontoTHO BCi Nntoan. Tol, XTO BBaXKaeE,
WO He 6aunTb CHiB YM 6GaumnTb iX 3pigKa, NPocTo iX He nam'atae. CHOBUAIHHA BBaXa-
€TbCA XapaKTepHO 03HaKoIo LWBMAKOrO CHY. byab-AKa nogunHa, sky po36byannu B Lel
nepiog, ckaxe, Lo 6aynna CHOBUAIHHA | MOXe PO3MOBICTY NOro 3MicT. Afle CyyacHi go-
CNig»KeHHA NoKasanu, WO CHOBUAIHHA Y JIIOAVHM € | Ha CTagil nosinbHOro cHy. lMpasga,
Li CHOBMAIHHA € GinblU peanicCTUUHUMN 1 He TaKUMU ACKPaBUMU, AK CHOBUAIHHA Mg,
yac LWBMAKOrO CHY. PaHille TakoX BBaXKanocs, WO JII0ANHA He MOXe BUMHATN Y CHi YCBI-
JOMJIeHi BONbOBI Ail. Ane HayKoBi AOCNIAXEHHA OCTaHHIX AeCATUNITb JOBeNu, Wo nNpu
BIAMOBIAHOMY TPEHYBaHHI MPAKTUUYHO KOXKHUI MOXEe HaBUMTUCA BXOAUTU Y CBIOMUN
COH, Nif Yac AKOro NIIANHA PO3YMIE, WO CMNTb.

Omyxe, CHOBUOIHHA € 6i0N102[YHUM KOPUCHUM NPOUECOM,
wo nidmpumye yHKUYiOHATbHY AKMUBHICMb MO3KY.

flke 3HaueHHA 6ionoriyHNx puTmiB opraHiamy nioguHN?
BIOJIOTIYHI PUTMW - pecynsapHi KineKicHi ma AKICHi 3MiHU XUMMEBUX npouecis,
wo 8i0bysaomMuCA Ha 8Cix pigHAX Xumms. Hayka, Aka BUBYa€ 6iopnTmiuHi npoLecy, Ha-




31Ba€ETbCA Giopummonozieto. ChopmyBanmca 6iopntMun B npoLeci eBontoLii i Tomy €
CNafgKoBO 3aKpinneHi. BUHMKHEHHA PUTMIB 3yMOBNEHO NepioOUYHUMU KOUBAHHAMU
OCHOBHUX abiomuyHux ¢hakmopis, 0bepmaHHAM 3eMJli HaBKOI0 CBOEI OCi Ma HABKOJIO
CoHysA, pummikoro 8HympilHix npouecig camopezynayii. Mg yac 3axsoptoBaHb Giono-
riyHa pUTMiKa NpoLeciB MOPYLLYETbCA.

Ak knacndikyoTbca 6iopuTMK? 3a NpoLiecamu, Lo iX CNPUYNHIOTb, 6iopruTMK No-
AinATb Ha 308HIWHI (HaNPUKNag, PUTM «COH — HeCnaHHA) Ta BHympiwHi (Hanpuknag,
PUTM OUXaHHA, CepuebuTTsa, TPaBaeHHA Ta iH.). A 3a NepiofoM PUTMIYHKX 3MiH PO3pi3-
HAOTb CeKyHOHI (Hanpuknag, pUTMU CepLEeBOro LKIY), X8UIUHHI (Hanpuknag, puT-
MiYHi pyxu KULIeYHKKa), 00608i (HanpuKnag, KonvBaHHA apTepianbHOro TUCKY, TeM-
nepatypw), micayesi (Hanpuknag, MEHCTPYanbHUN LUKN Y XIHOK), piYyHi (Hanpuknag,
HapOLXeHHA NOTOMCTBA).

BionoriuHi puTMKM € BaXXNMBUM MexaHi3Mom perynauii GyHKUiN, Wwo 3abe3neuyoTb
CTanicTb BHYTPIWHbOrO cepefoBULLa Ta MPUCTOCOBAHICTb A0 3MiH AOBKINAA. BuBUeHHA
6iopUTMIB Ja€ 3MOTY NIOANHI BUPOOUTY HACNPUATIUBILLINIA pexnm poboTn Ta Bigno-
UYMHKY, WO 3MEeHLUYE BipOorifHiCTb 3axBOploBaHb. A 3HaHHA GiopPUTMIB ANA NikapiB Jae
MOXNUNBICTb ePpeKTUBHILLE NPOBOANTU NiKyBaHHA.

BignosigHO [0 MiXKHAapOAHO BM3HaHOI Knacudikauii 6iopUTMONOriYHMX TUNIB
ycCi nogmn HanexaTb [0 OAHI€l i3 TPbOX rPyn: PaHilHbOI («KalBOPOHKMW»), BEUipHbOT
(«coBU») Ta NPOMIXKHOIT («rony6u»). Y perynauii putmis opraHiamy I0OAUHN BeMKe 3Ha-
YeHHA Ma€ «bioNoriYHUN roOANHHKKY. Lle BHYTPIiLWHA cucTema opraHiamy, LWo NpuBOANTb
pPUTMK OpraHi3mMy y BiANOBIAHICTb 4O PUTMIB HABKONULLHBOrO cepefoBuLLa.

CTtaH Hanbinbwoi akTuBaujii
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Omixe, 6ionoziuHi pummu 3abe3neyylome XUmmeOif/ibHICMb MaA y3200XKylomb
XXUummesi npouecu op2aHiamy /MoOUHU i3 NepioOUYHUMU 3MiHaMU OO0BKIIIIA.

BIANbHICTDb
TECT Axnin y meHe xpoHob6ionoriuHui Tun?

1. Yn BaXXKO MeHi npokugaTnca BpaHui? a) Tak — 3
6anu; 6) iHkonu - 2; B) pigko — 1; 1) gyxe pigko — 0.

2. O KoTpin roguHi A narato cnati? a) Micna 1-oi rogu-
HU Houi — 3; 6) 3 23.20 go 1 rognHW Houi — 2; B) nicnA 22
roanHn - 1; 1) go 22 - 0.

3. Akomy cHigaHKOBI A Bigfal nepesary nicnAa nNpo-
6ynxeHHA? a) CUTHUIA — 3; 6) NOMIPHO CUTHUIA — 2; B)
6yTepbpopn — 1; 1) focTaTHbO Yato abo Kasu — 0.

4. Konwn Bigbynuca Bawi ocTaHHi KOHONIKTM? a) Y nepLin NonoBuHi gHA — 2; 6) y
Apyrin nonosuHi gHA - 0.

5. Big uoro a nerko 6 BigMoBMBCA (BigmoBUnacb) 67 a) Big paHkoBoro vato abo
KaBu — 2; 6) Big BevipHboro yato — 0.

6. Yn nerko meHi 3MiHUTM CBOI 3BMYKY, AAKIi NOB'A3aHi 3 xeto? a) [lyxe nerko - 0;
6) JOCTATHbLO Nlerko — 1; B) BaXKKO — 2; I) He 3MiHI00 — 3.

7. YpaHui meHe yeKaloTb BaxNMBi cnpasu. Ha cKinbkn roguH paniwe A 6yay naratu
cnaTi NopiBHAHO 3i 3BUYAlHUM po3nopsakom? a) binblie, HiX Ha 2 rognHu- 3; 6) Ha
1-2 roguHu- 2; B) MeHLY, HiX Ha 1 roguHy- 1; 1) Ak 3aBxaun- 0.

«MKanBOPOHOK» Bin 0 po 7 6anis
«fony6» Big 8 no 13 6anis
«CoBa» Big 14 no 20 6anis

8. 3adikcyto yac i Konm, Ha Moo AYMKY, MMHe 1 XB, NOAMBIIOCH Ha FOANHHMK: a) o-
cniwato — 2; 6) cnisHioocb — 0.
O6pobKa pe3ynbTaTiB TECTYBAHHS.

BIOJIOTIA + JIITEPATYPA CoH Ta 110ro 3Ha4eHHA
B «EHeini» yKpaiHCbKOro nucbMeHHuKa |. KotnAapeBcbKoro € Taki pAgKu. YBaxHoO
npouvTanTe ix, AanTe BiANOBIAI Ha 3aNPONOHOBAHI 3aNUTaHHA | NPUAYMaNTe BAACHI Li-
KaBi 3anMTaHHA.
O coH! 3 moboto 3a6ysaem
Bce 2ope i cgoro Hanacme;
Yepes mebe cunu Habupaem,
be3 mebe x mycunu 6 nponacme.
Tu ocnabiswux ykpinnaew,
B miopmi HesuHHUX ymiwaew,
3n100iis cHUWAaMu cmpawuw;
BritobrieHux mu 0okynu 3800ulL,
3ni Hamucau kK 006py npusoouW,
Mponas - 00 ko2o Mu biXxuwi.
Yomy nif yac cHy M1 3abyBa€EMO CBOI «rope i HanacTb»?
AKMM YMHOM Yepe3 COH MU HabrpaemMoch cun?
Yomy 3n0[iAM CHATbCA CTPaLLHi CHX?
Yomy nogmHa nponagac 6e3 cHy?

A8 PE3YJIbTAT

==l 1-6 6anie ¢ 1. LLlo Take coH? 2. Ha3BiTb nepioau Ta pasu cHy. 3. Lo Take cHo-

BUAIHHA? 4. Y Akomy nepiogi CHy nioanHa 6auynTb CHOBMAIHHA HanvacTiwe?

5. LLlo Take 6ioputmun? 6. Haegitb npuknagn 6ioputmis nognHun. 7-9 6anie ¢ 7. fke

GionoriyHe 3HaYeHHs cHy? 8. flKe 3HauUeHHA CHOBUZiIHb A/1s OpraHi3my noaunHn? 9. flke

3HaueHHsA GioNoriyHKX pUTMIB opraHiamy noagnHu? 10-12 6anie ¢ 10. ke 3HaYeHHsA
MaloTb 3HaHHA NPO 6ioPUTMU AN1A 36epeXKeHHs 30OPOB’'s NOAUHN?




Tema 11 T, Lo

EHOOKPUHHA CUCTEMA

Hawum minom, Hawum HACMPOEM, HAWUMU 6AKAHHAMU
Kepyrombe KpuximHi ycrooucywi MosieKyau — 20pMOHU.
P. X. EnwTenH

§60. EHAOKPUHHA CUCTEMA
OCHOBHI NOHATTA 1 KnoyoBi TepmiHn: EHJOKPUHHA CUCTEMA.
MpurapanTte! Lo Take rymopanbHa perynauia?

3Hanomrecs!

Onea lopHukesuy (1926-2020) — nepwnm y CBITi
IPYHTOBHO JOCNIAMB WO BifOYBaETbCA 3 MO3KOM JIIOAUHY,
Lo Ma€ XxBopoby MapkiHCcoHa. BueHU n3HauumB, WO OCHOB-
HOI0 MPUYNHOIO 3aXBOPIOBAHHA € HeCTava Herpomegiatopa
fodamiHy B roloBHOMY MO3Ky. MoneKkynu Li€i peyoBuHN
BifirpaloTb KKOYOBY POJib Y KOHTPOSi pyxiB m'A3iB. Tomy
3HWKEHHA KOHLEeHTpaUil godamiHy B MO3Ky Npr3BOAUTL O
«TPEMT/IMBOrO Mapanivyy». BM3HaueHHs UbOro UMHHUKa XBOpoOM [MapKiHCOHa cTano
CMpaBXHiM MPOPUBOM Ta PEBONOLEI0 B MeaunUnHi. OKpiMm HeMpoMeLiaTOPHUX BNacTu-
Boctel y UHC, nodamiH gie Ak ropmoH. A yomy fodamiH Ha3MBaOTb e 1 FOPMOHOM?

3MICT
AKni cknag eHAOKPUHHOI cuctemun?
EHOOKpMHHa crucTema npepfcTaBnieHa 3aso-
3aMM BHYTPIWHbOI ceKpeLii 1 eHAOKPUHHUMM
KMiTMHaMK 3an03 3MillaHOol ceKpeLii Ta OKpemmx
BHYTPILLHIX opraHiB. Bci Ui cTpyKTypu yTBOpIO-
l0Tb Ta BUAINATb Y KPOB rOPMOHM, TOMY fobpe
3abe3neyeHi KPOBOHOCHUMM CyAMHAMMU.
EHOOKpUHHA cncTema, AK 1 iHWi perynAatop-
Hi CUCTeMU, MA€ LeHTpanbHUI | nepudepinHnin
Bigainu. [o wueHTpanbHMX OpraHiB HanexaTtb
2inomanamyc, einogis, enigis, a po nepudpepuny-
HUX — WumonooibHa, npuuwumono0ibHi, HAOHU-
pKosi, nidwsyHkosa U cmamesi 3a103u. OpraHu
LileHTpanbHOro Biadiny TiCHO NOB'A3aHi 3 opraHa-
Mn LUHC i KoopAnHYOTb BiAAbHICTb YCiX IHWNX
NAaHOK eHJOKPUHHOI cuctemun. OpraHn nepude-
piiHOro BigAiINYy 34iNCHIOTb BNAVB Ha OPraHi3m,
MOCUMIOIYN YN MOCNaboUYM Npouec o6MiHy
pevYoBUH.

In. 106. EHOOKpUHHa cnctema: 1 —
rinotanamyc; 2 — eniis; 3 - rino¢is;
4 - wutonopibHa 3ano3a; 5 - npu-
wuTonodibHi 3anosu; 6 — TMMYC; 7 —
HaAHMPKOBa 3a1033a; 8 — NiALWIYHKO-
Ba 3a51033; 9 — AeyHuKK; 10 — AeyKa

Yci eHOOKPUHHI KNITUHW, AKi 3HaX0AATbCA 32 MeXamm eHAOKPUHHMX 325103 Yy cKnagi
iHLWINX BHYTPIWHIX OpraHiB, po3rnafaloTbca, AK ougy3Ha HelipoeHOOKPUHHA cucmemad.
CekpeTu Li€l cuctemn 34e6iNbWIOro € TKAHUHHUMKN TOPMOHaMK. Tak, HUPKKU BUAiNA-
I0Tb B KPOB PEHIiH, cepLie HaTPiNnypeTUUYHNN FOPMOH, KNITUHW WAYHKY CEKPETYIOTb ra-
CTPWH, NNaLeHTa NPOAYKYE NPONakTUH. EHAOKPUHHY GYHKLO 34iNCHIOTb 1 KNITUHN
rinotanamyca, AKi yTBOpIoIOTb PUNI3UHI-TOPMOHN, Ba3ONPECUH Ta OKCUTOLMH.

Omxe, EHOOKPUHHA CUCTEMA - cykynHicme yeHmpaneHux U nepucgepiliHux
0p2aHi8 Ma eHOOKPUHHUX KJIIMUH, W0 ymeoprms 20pMOHU ma 3abe3nedyomse
2YMOpaJsibHy pe2ynAayito.

flk opraHizoBaHa gisinbHiCTb eHAOKPUHHOI cnctemn?

[iAanbHiCTb eHAOKPMHHOI CCTeMM OpraHizoBaHa 3a NeBHUMU NPUHLIMNaMU.

lMpuHyun 83aeMo0ii BKa3sye Ha Te, LLO eHJOKPUHHI opraHy GpyHKLiIOHYTb He i30-
NbOBaHO, a NOB'A3aHi y CBOIN AIANbHOCTI B €4MHY CMCTeMy. Tak, TPOMHi FOPMOHM Fifo-
diza BnAmBaTb Ha poboTY WMTONOAIGHOI, NiALWNYHKOBOI, HAIHUPHMKOBKX Ta CTaTe-
BVX 32103, FOPMOHM CTaTeBMX 3a/03 BIMIMBalOTb Ha PO6OTY WMTONOAiIGHOT 3an03K, a
rOPMOHM WMUTONOAIOHOT — Ha cTaTeBi.

lMpuHyun iepapxiyHocmi NONAra€e y Tomy, WO BHYTPILLHbOKAITUHHI Npouecn pery-
nAuii nignopagkoBaHi perynaAuii Ha piBHi opraHiB. «<KOOpANHALINHNM LIEeHTPOM» eHJ0-
KPVHHOT perynauii € rinotanamyc, AKUIN aHanisye CUrHann, oTprMaHi Yepes Kpos, i BUAi-
NA€E pAQ, PerynaTopHNX HeMpPOropmoHiB. JTaHLI0XKOK HeMPOryMopanbHOI perynayii mae
TaKkui BUrNAA: rinotanamyc — rinois — eHAOKPUHHI 3351031 — KNITUHNU-MiLLEHI.

lMpuHyuN 380poMHO20 38’A3Ky BKa3ye Ha 3BOPOTHY filo pe3ynbTaTiB perynauii. Tak,
AKLLO B KPOBI NIOAMHN 3pOCTaE PiBeHb MIOKO3U, TO BUAINEHHA iHCYNiHY 306inbLliyeTbes,
AKLLO K PIBEHb MTIOKO3M 3HUXKYETbCA, TOZi XK OfPa3y 3HWKYETbCA BULINEHHSA iHCYTiHY.

lMpuHyun 83aemo38’A3Ky i3 308HIWHIM cepedosuujem NONArae B TOMy, WO NpoLecu
€HOOKPUHHOI perynauii 3MiHI0I0TbCA BigNOBIAHO A0 3MiH 30BHILUHbOrO CcepefoBuLLa.
Tak, BNIVB X0N0AY, CTPECOBMX CUTYaLi CMPUYMHIOE CTaH eMOLINHOI Hanpyry, 3a AKOro
aKTUBYETbCA CeKpeLisa agpeHaniHy.

Omyxe, OissibHiCMb eHOOKPUHHOI CUCMeMU 0p2aHi308aHA 3 NPUHYUNAMU 83AEMOOII,
iepapxiyHOCMi, 380POMHO20 38'A3KY, B3AEMO38'A3KY i3 308HIWHIM cepedosuUieM.

flke 3HaUEeHHA eHAOKPUHHOI cucTemMu B perynsauii pyHKUin opraHismy?

Mig ynnuBom eHOOKPUHHOI ccTeMu Ta il ropMoHiB nepebyBatoTb Ti npoLecn op-
raHiamy, ons perynauii AKux NoTpibHi XBUAMHM UM roguHU. Lle NoACHIETbCA TUM, L0
nepefaBaHHA ropMoHanbHOT iHbopMaLlii, Ha BiAMiHY Bif HepBOBMX IMMYNbCIB, 34iNC-
HIOETbCA B eCATKM pa3 MoBiNbHile. He3Ba)kaloumn Ha Le, eHOOKpMHHA cucTema bepe
yyacTb Y perynauii ycix »)uttesnx OyHKUiN opraHiamy noguHun. Tak, TpaBHi npouecu
nepebyBatoTb Mifl KOHTPONEM raCTPUHY, CEKPETVHY, Ha MPOoLeCcy BUAINEHHSA BNNBaOTb
Ba30MpPeCcuH, anbhoCTEPOH.

PerynauinHi BNnMBM eHAOKPMHHOI CMCTEMW MOB'A3aHI B MepLly Yepry 3 Takmmm
NPoABaMU XUTTERIANBHOCTI NIOANHN.

1. MoeediHka. 3aBAAKN B3aeMOfii 3 HEPBOBOK CUCTEMOK E€HAOKPUHHA CUCTEMA
3[iMCHIOE perynAuilo NCUXIYHOI JiANbHOCTI, BU3Havae npoasu BH (Hanpuknag, Ha pos-
BUTOK emoLiln BNavBatoTb eHaopdiHK, Ha GopMyBaHHA NamM'ATi — HopagpeHaniH).

2. Mema6onizm. lonoBHUMYK perynAatTopamy 06MiHy peuyoBUH € TOPMOHU LLNTO-
nogioHoi 3an03u. 3anexHo Bif IXHbOro 6anaHcy B KPOBi, MeTabosi3M opraHiamy Moxe
6yTV NpUCKOpPeHUn Yyn crnoinbHeHni. OKpiM Toro, Ha 0OMiH KasnbLilo BNIMBA€E napa-
TrOPMOH, TUPEOKaNbLUTOHIH, Ha O6MiH BYrneBOAiB — iHCYNiH Ta FMoKaroH.




3. Tomeocma3s. OcHOBHVMM MpoLecammn NiATPUMYBAHHA CTanoCTi BHYTPIWHbOIo
cepepoBuLa € 6anaHc PiavHK, perynauia BMICTY NOHIB, KUCNIOTHO-Ny»KHa piBHOBara,
TepmoperynaAuis, AKi TaKOX PeryniolTbca 6araTbMa ropMoHaMK, Cepef AKMX Basomnpe-
CVIH, MiHEepanoKopTMKOIAn

4.3axucm opaaHi3my. Pa3om 3 iMyHHOIO CCTEMOIO eHAOKPUHHI opraHy GopmytoTb
Ta NigTprMyloTb peakuii iMyHHOI Bignogigi. Tak, TUMyC Bignosigae 3a audepeHuiadiio
T-nimdounTis, nimdpoigHa TKaHMHa aneHAUKCa yTBopioe B-nimbouunTtn.

5. Abanmayia. TopMOHN HaAHNPKOBMX 3aN03 — MIOKOKOPTMKOIAM — NiABULLYIOTb
CTiIVIKICTb OpraHi3my Jo BNMBY cTpecopis. Lli Monekynu npnctocoByoTb OpraHism Ao
HeCnpUATANBOIO BMNVBY HaBKOMMLIHBLOIO cepefoBuLLa i TOMY iX Lie Ha31BaTb agan-
TUBHUMYW rOpMOHamMK (agpeHaniH, koptuson). [na aganTauii opraHismy o cepefoBuiia
3 MOHVXXEHUM BMICTOM KNCHIO BUAINAETbCA €PUTPOMNOETUH, WO CTUMYSIIOE KPOBOTBO-
peHHA. AganTuBHi 6i0NIOriYHI PUTMIK OpraHi3My perynoe MenaToHiH — FopMoH enidisy.

6. Penpodykuyia. Perynauitlo penpoayKTnBHOI GyHKLUIT »XiHOUOro Ta 4Yonosiyoro
opraHi3my, nakTauia y )iHoK, popmMyBaHHA NEPBUHHUX 1 BTOPUHHNX CTaTEBUX O3HaK
BiIOYBa€ETbCA 3a yyacTio CTaTeBMX FOPMOHIB

Omxe, (pyHKYiOHYBAHHA eHOOKPUHHOI cucmemu y 83aeMOo0ii 3 HepB80BOIO MA iMyHHOO
€ OCHOBHOI YMOBOI XUMMEQDIAIbHOCMI 0P2aHi3My.

RIANbHICTb

CAMOCTIHA POBOTA 3 JTIOCTPALIIEIO
Micue posTalwyBaHHA OpraHiB eHAOKPUHHOI CUCTEMMN // N
Po3rnaHbTe inocTpadito, BU3HaUTE Ha3BuU 30-
OGpakeHVX OpraHiB Ta IXHE PO3TallyBaHHs B opra-
Hi3Mi lloQUHN. 3aNoBHITb Tabnuuio.
Tabnuua 56. EHAOKpUHHA cMCcTeMa NIOAVHA

| HasBa | Micue posTawyBaHHA |
‘| —
2 -
3-
4 -
5 —
6 —
7 -
8 -
BMNPABA
YBiANoBiAHITL 306paXkeHHAM OpraHiB eHAOKPUHHOT cucTemu (1-4) 3ix HazBamu (A-1).
A rinoo¢is
b wwuTtonopibHa 3ano3a ©)
B AeyHuK
I HagHupKoBa 3ano3a
A nigwnyHkoBa 3an03a

Yomy Ui yTBOpM € OpraHamun eHOOKPUHHOI cuctemmn?

BIOJIOTIA + MPUCJIB’A CoH i eHAOKpWHHA perynauis

Y NoBCAKAEHHOMY MOBJIEHHI MV BOCUTb YacTO BXMBaEMO
npucnie’a: «CoH — HanKpaLyi nikmy. «AKLWO xo4yew 340poB'A
MaTW, MyC/LLl paHO BCTaBaTu, a 3 Beyopa naratuy, «MiyHumn
COH - 3aropyka 3gopoB’a». barato HaykoBux pochifxeHb
TaKoX MiATBEPAXYIOTb: XTO 6araTo CnuTb, TON JOBLUE KUBE i
MeHLUe XBopi€e. BignosiganbHMM 3a 340pOBUIA COH € TOPMOH
enidizy — MenaToHiH. flka * posib MenaToHiHy Y ryMmopaJsbHiii
perynauii cHy?

A=A PE3YJIbTAT

=22l 1-6 6anie ¢ 1. Lllo Take eHAOKPUHHaA crcTema? 2. Ha3BiTb LieHTpanbHi op-
raHu eHJoOKPUHHOI cnctemun. 3. HasgiTb nepudepiiiHi opraHn eHOOKPUHHOI
cuctemun. 4. Ha3BiTb OCHOBHI MPUHLMNN JiANbHOCTI eHAOKPUHHOT cnuctemu. 5. Hasegitb
NPUKNagan rOpMOHiIB, LLIO PEryoioTb rOMeoCTas opraHiamy. 6. AKi ropMOHW Ha3MBaKOTb
ajantTusHumMmK? 7-9 6anis ¢ 7. K1 cknag eHAOKPUHHOI cnctemun? 8. AK opraHisoBaHa
JiANbHICTb eHAOKPUHHOI cnuctemn? 9. ke 3HaUYeHHA eHOOKPUHHOI CMcTeMn B perynadii
byHKUi opraHizmy? 10-12 6anie ¢ 10. flke 3HaYeHHA €HAOKPVHHOI CMCTEMU B NIATPY-
MaHHi romeocTasy i aganTauii opraHiamy 10 yMOB cepefoBuLia?

Y KoxxHoiI 3an103u csili xapakmep i ceos dywa.
[OwuTaya eHumnknonegia

§ 61. 3AJ1I03/ BHYTPILLUHbOI TA 3MILLAHOI CEKPELLIT

OCHOBHI NOHATTA N KNouoBi Tepminu: 3AJ1I03M BHYTPILUHbOI CEKPELII.
3AN1031 3MILLAHOI CEKPELIIT.

MpuraganTte! Lo Take eHOOKpWHHA cnctema?

—/ B Uikaso sHatn!

- BrBueHHAM repbiB 3aliMaeTbcA 0cobnmBa Hayka — re-
panbauka. KopiHHA i nayTb y Yacu pPaHHbOro cepefHbOoBivYs,
Konu 3'aBunuca nepui ¢paminbHi, MiCbKi Ta fepaBHi repou. Togi
X Oynu po3pobneHi i nepLui npaBunia repanbAviKy, 3riLHO 3 AKUMUA
Hane<asio po3milLyBaTu Ha repbax cumeonu, Girypu, Hanucw i Ko-
NbOpW, WO [O3BONANN PO3MNi3HaBaTK iX BNacHuKiB. LlikaBo, a AKi 8
rep6oBi eMbiemMmy B/ 3aMpPOMNOHYETe /15l KOXKHOT i3 eHAOKPUHHIX vj
3ano3?

3MICT

flke 3HaueHHA 3aN03 BHYTPILUHbOI ceKpeLii?

3AJ1I03U BHYTPILLHbOI CEKPELII - ye 3a103u, wo He Maome 8usioHUX NPOMOK,
ymeopiorms 20pMOHU ma 8udinarms ix y Kpos. [lo Ui€l rpynu Hanexatb 2inogi3 U eni-
¢hi3, wyumonoodibHa ma npuwumonodibHi 3a7103U, MUMYC Ta HAOHUPKO8I 3a/103U.

Fino¢is (HWKHIN MO3KOBUIN NPUAATOK) — HENAPHA eHOOKPUHHA 341034, po3ma-
Wo8dHa npu OCHOBI 20/108HO020 MO3KY. Lle HeBennKa 3ano3a, maca Aakoi gocarae 0,5 r. B
rino¢isi BUAINATb TpY YaCTKN: NepedH!0, NPOMIXHY Ta 3a0HH0. KOXHa 3 HUX NPOAYKye
rOpMOHMU 3 pisHUMK GyHKLiAMK. [epeaHa YacTKa rinodisa BUpOOsieE FOPMOHN, AKi pe-
rynioTb PICT N0ANHN (20pMOH pocmy) Ta BMINBAOTb Ha AiANbHICTb iHIWMX €HOOKPUH-




HUX 3an03 (mponHi 2o0pmoHu). CepefHA
yacTKa BUPOOsSiE MesnaHOMponiH, KNI
CNpUAE CUHTE3Y MenaHiHy N 3YMOBJIIIOE
Konip wWwkipn. 3apgHA uYacTka rinodisa
BMKOHYE QYHKLil0 «Aemno» ropMoHiB, AKi
CMHTe3yl0TbCA B rinotanamyci - easo-
npecuHy i okcumouyuHy. Ba3zonpecuH
3MEHLWYE BMBEAEHHA Cevi, niaBuULLYyE
KPOB'AHUI TUCK, @ OKCUTOLIMH PEerynioe
neBHi penpoAyKTuBHi GyHKUiT (monory,
NakKTauilo, MaTePUHCbKY MOBefiHKY).
Enidiz  (wmwkonogibHa 3ano3a,
BEPXHill MO3KOBUWI NPWAATOK) — HenapHa
eHOOKPUHHA 3aJ103d, WO po38UBAEMbCA
AK 8Upicm npomixHo2o Mo3Ky. Maca noro
y gopocnoi noguHu — 100-200 mr. Yepes
opraHu 3opy enidi3 oTpUMye CBITNOBY
iHbopMmaLiito NPo 30BHILWHE cepefoBULLE
i 3abe3neuye piAnbHicTb «bionoriyHoro
rognHHUKa». B enidisi cHTe3yeTbca rop-
MOH MeJIamOoHiH, AKNiA 3anobirae nepegyacHoOMy CTa-
TEBOMY PO3BUTKY, bepe yyacTb y GionoriyHnx prtmax
opraHiamy Ta iH. CBiTNO 34iCHIOE ranbmiBHWI BNAMB
Ha aKTMBHICTb enidi3a, a TempaABa — cTumyniotounin. Nig
BMJIIBOM COHAYHOrO CBiTNa B enidisi BUpobnaetbca ce-
POTOHIH, @ B HIYHUI Yac — MeNnaToHiH. B ocTaHHi pokn i3
MeNaToOHIHOM MOB'A3YI0Tb CMOBINIbHEHHA NpOLeCiB CTa-
PiHHA 1 TOJOBMXEHHA TPUBASOCTI XKUTTA IIOAUHN.
LlinTonogi6bHa 3anosa (TMpeoigHa 3ano3a) — He-
NapHa eHOOKPUHHA 3a/103d, pO3MAwoeaHa Ha nepeoHil
nosepxHi wumono0ibHo20 xpAwa 2opmati. BoHa npu-
KPINIOETbCA [0 Tpaxel 1 ropTaHi LWiflbHO BONOKHU-
CTOI0 TKaHWHOIO 1 CKNafa€eTbCA 3 NPaBoi i NiBOI AONbOK,
3'eAHaHNX NepeLwniikom. Lie HanbinbLia 3 eHAOKPUHHUX
3a103, Maca AKkol 6nmsbko 30-60 r. LLiutonogibHa 3ano3a
BMAINAE NOJOBMICHI FTOPMOHN MUPOKCUH I Mpulioo-
MUPOHIH Ta TOPMOH MUPEOKANbUUMOHIH. TUPOKCUH i
TPUNOATUPOHIH CTUMYSIOIOTb PICT i PO3BUTOK OpraHis
i TKaHWH, 0CObNMBO KiCTKOBOI Ta HepBOBOI. Kpim Toro
BOHV NPVCKOPIOIOTb OOMIH PeUOBUH 11 BUAINEHHA eHep-
ril. TupeoKanbUUTOHIH peryntoe BMIiCT KanbLito B KPOBI
1 CnpuAE Noro 36epexeHHIo B KiCTKax.
MpuwmTononi6bHi 3an03u — napHi eHOOKPUHHI 3a-
J103U y 8U2/1A0i MAIEHbKUX Mifleyb, 3aHYPeHUX y MKaHU-
Hy wumonodi6bHoi 3as103u. MNpuWwmMTONOAIOHI Ta WMTOMNOAIGHA 3a103a BKPUTI CNiflbHOO
BOJIOKHMCTOIO Kancyoto. 3araibHa Maca Uux HaiapibHiwmx 3ano3 6nmsbko 0,3 1. Knitu-
HY 3a5103 CUHTE3YI0Tb NAPAM2OPMOH, AKUIA perynoe oomiH Kanbuito.
Tumyc (3arpynrHHa, abo BUNOYKOBa 3a03a) — HendpHa eHOOKPUHHA 3a/103d, po3-
mawosaHa 3a epyoduHoro. Lia 3ano3a cknafgaeTbca i3 3aN103UCTUX KNITWH, AKI yTBOPIO-
l0Tb ABI YaCTKK, WO HaragyoTb BUAOUYKY. Maca i po3mMipu 3a1031 3MiHIOIOTbCA 3 BIKOM.

In. 107. Tinodi3 — LeHTpanbHa NaHkKa
eHOOKPUHHOI perynauil

In. 109. Wntonopai6bHa i npuwm-
TONOAIOHI 3aN1031 NOANHN

Y HOBOHapOMKEHOTO BOHA BaXWUTb 61K3bKo 12 1,8 T v Te—
nigniTkoBomy BiLi — 6n13bko 40 T, a nicna ctaTeBoro I
[03piBaHHA Maca 3a/l031 MOCTYMOBO 3MEHLUYETHCA, .
3aMilLy€ETbCA XKMPOBOIO KIITKOBUHOW 1 Y BiLi 50-90
pOKiB Maca 3an03u CTaHoBUTb 6nu3bKo 14 r. Tumyc
Bifjirpa€ OCHOBHY POb Y PO3BUTKY KNITUHHOTO iMYHi-
TeTy. [loBeaeHO BaXKNMBY ponb L€l 3an03u y perynauii
AKTUBHOCTI HAAHNPKOBUX 3a103 Y BCi Mepioagn Xntta
noanHN. OCHOBHMM TOPMOHOM 3an03¥ € MUMO3UH,
AKUN BNAMBaE Ha gndepeHuiauito T-nimdounTis.
HapgHupKoBi 3an03u — ndpHi eHOOKpUHHI 3a10-
3U, pO3MaAwosaHi Hao HUpkamu. HagHMPKoBI 3a5103u
CKNAAETbCA 3 ABOX LUAPIB: 30BHILIHbOrO KOPKOBOIO
i BHYTPILLHbOrO MO3KOBOTO, AKi PpYHKLiOHYIOTb He3a-
NEeXXHO OAWH Big ogHoro. Pasom i3 HUpKamu HagHuUp-
HUKM PO3MillieHi B »KMPOBIM Kancyni N BKPWUTI HUP-
KoBoto dacuieto. MpaBun HAAHUPHUK MA€E TPUKYTHY
dopmy, niBun — nimicaAuHy. Y gopocnoi niognuHn maca
HagHUPHUKIB gocarae 10-14 r. Kopkosuia Wwap BUpoO-
6515€ rOPMOHV Kopmukocmepoiou, fiKi peryniolTb
BOJHO-COMbOBUI OOMIH Ta 06MiH BiNKiB, XKpiB I BYr-
nesopiB. MO3KOBUWIA Wap BUAINAE rOPMOHN adpeHa-
JliH Ta HopaodpeHaniu, Wo 3abe3neuyloTb HeranHy mobinisauilo pecypciB opraHisamy,
aKTuBi3auito GyHKL i opraHiB, CNPAMOBaHY Ha BUXKUBAHHA OpraHiaMy B CTPECOBUX CU-
Tyauisx. QyHKUiT HALHUPKOBYX 3a103 CKNAAHi 1 Pi3HOMaHITHi: BOHW perysnioTb OOMiH
PEeYOBWH, TUCK KPOBI, TOHYC M'A3iB, CTaH iMyHITETY Ta iH.

In. 110. Tumyc noanHn

In. 111. HagHnpKoBI 3ano3u
oanNHN

Omixe, 3a7103U 8HyMpiWHbOI cekpeyii 3abe3neyyome 20Meocmas 8HymMpilH6020
cepedosuUWA MA NPUCMOCOBAHICMb 00 3MiH Y 308HIlLUHLOMY Cepedo8UUY.

Ak 3HaueHHs 3a/103 3MillaHOI ceKpeLii?
3AN103U 3MILLAHOI CEKPELLIT - ye 3an03u,

W0 ymeoproome cekpemu ma 20pMoHU. [10 HUX Ha-

nexaTb NigLWNyHKOBa 3a103a Ta CTaTeBi 3a103M1.

MipwnyHkoBa 3anosa — ye HendapHa 3as03d,
AKa 8uUpobiae mpasHuli Cik (308HiWHA cekpeyis) ma
20pMOHU (8HYmMpiWHA cekpeuyis). Lia TpaBHa 3ano-
3a po3TalloBaHa No3afy LWAYyHKa, CKNafa€ETbCa 3
ronoBKu, Tina i xsocTa. MigwnyHkoBa 3ano3a Mae
BUMNAL BUOOBXEHOI Nipamigku 3aBgoBxKu 20 cm.
FopMOHM NifLWNYHKOBOI 3an03u — iHCYiH 1 2/110Ka-
20H — perynioTb 06MiH Byrnesogis. MNigBuieHHA
ceKkpeuii iHCyniHy Befie [0 36inblUeHHA NOrNHAH-
HA TIOKO3M KNiTMHaMW | BigKknaaaHHA B NneviHui Ta
M'A3ax riKoreHy, 3HWXKEHHA KOHLeHTpaLii roKo31 B KPOBI. [M0KaroH fie npoTunexHo
iHCYNiHY — CTUMYJIOE PO3LLUENSIeHHA FiKOreHy A0 roKO3MW.

CrateBi 3an03u — Ue ndpHi 3a7103U, AKi 8UPO6/IAIOMb cmamesi KIimuHU (308HIWHSA
cekpeuis) i cmamesi 20pMOHU (BHymMpiWHA cekpeyis). Yonosiunmmn cTaTeBMMM 3an03amm
NIOAVIHN € AEUKA, a KiHOUMMN — A€YHNKN. CTaTeBi 3251031 pa3oM 3 NPOAYKLIED crnepmMa-
TO300HIB i ANLEKNITVH BUAINATb Y KPOB CTaTeBi rOPMOHN — aHOpO2eHU | ecmpozeHuU.

In. 112. MigwnyHKoBa 3ano3a




O6uaBi rpyny FOPMOHIB YyTBOPIOIOTHCA AK Y YOMO- : |
BiUMX, TaK i B XiHOUMX cTaTeBMX 3ano3ax. OgHak y
YONOBIKIB MepeBaXkaloTb aHAPOreHN, a B XIiHOK —

ecTporeHn. HanakTuBHIiWMMKN cepef aHOPOreHiB <Y}

€ TeCTOCTEPOH, a cepef, eCTPoreHiB — ecTpagion
Ta nporectepoH. CraTeBi rOPMOHM MOUYUHAIOTb
BUPOGNATNCA e B 3apOAKOBOMY Nepiofi, BOHU
KOHTPONIOKTb YTBOPEHHA 1 PIiCT YCiX OpraHis vo-
JIOBIYOI Ta XiHOYOI CTaTeBUX CUCTEM, BU3HAYUAIOTb
TUM CTaTypwy i 0CO6NMBOCTI By[OBU KiCTKOBO-M'SI30BOro anaparty. Y nepiog ctateBoro
[03piBaHHA BOHM BiANOBiAaloTb 38 GOPMyBaHHA BTOPUHHMX CTaTeBMX O3HaK, BNUBa-
l0Tb Ha picT, 0OMiH pe4oBWH, Gi3NUHNIA Ta NCUXIYHNIA PO3BUTOK.

feuka AeuHnKM

In. 113. CraTeBi 3an03u

Omyxe, 3a/103uU 3MiWAHOI cekpeyii pe2ysiroomes 06MiH peyo8UH MA PO3MHOXEHHS y
JI0OUHU.

QIANbHICTb

CAMOCTI/HA POBOTA 3 TABJINLIEIO
3HauyeHHsA ropMoOHiIB B OpraHiami nioguHn
3anoBHITb y poboyomy 30LnTi TabnuLito Ta 3pobiTb y3arasbHIOUMN BUCHOBOK MPO
3HaYeHHA rOPMOHIB AN1A OPraHi3my JTIOAVNHMN.
Ta6nuusa 57. 3HAYEHHA TOPMOHIB B OPTAHI3MI JIIOAUHA

| 3anosa |
Finogis
Enidis
LnTononi6bHa
MpuwntonogibHi
Tumyc
HagHnpHWKK
MNigwnyHkoBa
Crartesi

fopMmoHu 3ano3n | QDyHKLii ropmoHiB |

MPOEKT MNopopediunT B opraHismi nioguHm, iloro Hacnigky Ta npodinakruka

M0od ak ximiuHuin enemeHT Bigkpus y 1811 poui GppaHLy3bKUil Ximik
b. Kyptya. AKocCb, 3aunHAUM CBil 3aKNag, BiH BMPILIMB BUTHATU HaABIp
KilwKy. HanAakaHa Kiwka navrdyna 3 noauui N nepeknHyna CKNAHKY 3
KOHLEHTPOBAHOW CyNbPpaTHOK KUCOTOK Ha MOMiN 3 MOPCbKMX BOAO-
pocTeli. BpaxeHuit anTekap nomitus piankosuii aum. LLlo Take Mog i sike
6ionoriyHe 3HauYeHHA Lboro XiMmiuHoro enemenTa? MigroTyiiTe NPoeKT, y
AKOMY BKaXiTb MpuumHuM nogofediuuty Ta oOrpyHTyiiTe pekomeHgadii
wono npodinaktukm nogopediunTy B opraHiami nNoguHu.

blOJIOTIA + MUCTEL TBO AupureHTcbKe MUCTeLTBO rinogisa

Aupuzenm (nart. dirigio — cnpaMOBYI0) — NOAUHA, AKa
3abe3neuye NigroToBKy TBOPY A0 BUKOHAHHSA Ta KEpYeE BU-
KOHaHHAM TBOPY OPKeCTPOM, XOpoM, aHcambnem. Moro
3aBJaHHA - BiATBOPEHHA 3a JOMOMOrol0 KEPOBAHOrO HUM
KONEKTMBY CBOIX XYAOXHiX HamMipiB, CBOro poO3yMiHHA TBO-
py. AnpureHT nepegae CBOi 3agymm 3a JOMOMOrO0 crewi-
anbHOI CMCTEMW MPUOMIB - MaHyaslbHOI TEXHIKK, BUpa3y
06511yys, nornagy Towo. Yomy rinodis Ha3MBaTb AMPUTEHTOM OPKECTPY 3a103?

AE==h PE3VYJIbTAT

e==2l 1-6 6anis * 1. LLlo Take 3aN1031 BHYTPILLHbOI ceKkpeLii? 2. Ha3BiTb eHIOKPUHHI

3ano3u nogrHu. 3. Lo Take rinodis i enidis? 4. Ha3BiTb ropMOHU WMTOMNO-

LiOHOT 3251031, TUMYCY Ta HAAHUPKOBUX 3a03. 5. LLlo Take 3an03u 3milaHoi cekpeLii?

6. Ha3BiTb rOpMOHM 33103 3MiLLIAHOT cekpeLii. 7-9 6aniB ¢ 7. flke 3HaUeHHs 32103 BHY-

TPiWHbOT cekpeuii? 8. ke 3HaYeHHA 3a5103 3MiLaHoI cekpelii? 9. flke 3HaUeHHA rop-

MOHIB y perynsuii GyHKUin opraHiamy nogruHu? 10-12 6anis ¢ 10. O6rpyHTyinTe peKko-
MeHAaUil wono npodinakTnkn nogoaediuuty B opraHiami moguHm.

Cmpec - 0608’43K08ULlI KOMNOHEHM XXUMmmMs, 8iH MOXKe He lulle NOHU3UMU,
a i niosuwumu cmitikicme opzaHiamy.
laHc Cenbe

§ 62. CTPEC. MPO®ITAKTUKA 3AXBOPIOBAHb
EHAOKPUHHOI CUCTEMU

OCHOBHI NOHATTA 1 KntouoBi TepmiHn: CTPEC. EHAOKPUHHI 3aXBOPIOBaHHSA.
MNpurapanTe! Lo Take xBopo6a?

MomipkynTe!

Ak ctBepaKyBaB laHc Cenbe, «...Jiuwe OeKislbKa 03HaK
dilicHo xapakmepu3syrome 6yOb-AKY KOHKpemHy xs8opoby, 6inb-
wicme e CUMNMOoMmie € ChiflbHUMU 0719 6a2amubOX pi3HUX X80POO».
3rogom, 3a [OMOMOrol0 eKCMepMEHTIB Ha MaLokax 6yno fose-
[EeHO, L0 B HMX CMOCTEPIraETbCA OfHAaKOBa peaKLisf Ha OTPYEHHS,
cneky, xonog. Tak Oyno 3ano4yaTkoBaHO BUYEHHA MPO CTpec, Lo
€ HecreyndiuHO 0CcHOBOI GaraTbox 3axBOPOBaHb. A L0 Take
CTPeC i UM 3aBXAN BiH € WKIgNNBUM ABULLEM?

3MICT

flka ponb eHAOKPUHHOI CUCTeMU B PO3BUTKY CTPECOPHUX peaKLin?

CTPEC (Bif aHrn. stress — Hanpy»XeHHA) — HecneyugiyHa Helipo2yMopasibHa 8iono-
8i0b, Uj0 BUHUKAE ni0 Oi€to By0b-AKUX CUIbHUX NOOPA3HUKI8 (cmpecopis) i cnpAamMosaHa Ha
aoanmadjto opeaHiamy. TepMmiH «CTpec» y HayKy Brepuie BeiB y 1932 poui Y. b. KeHHoH
y CBOIX KNacuuHMX poboTax 3 yHiBepcanbHoi peakLii «<bopoTnca um BTikaTu». CTpec, Ak
0cobnmBUin cTaH, 3abesneuye 3axMCT OpraHiamy Bif 3arpo3numeux ynnusis. MNpu Lbomy
B OpraHi3mi 3[iNCHI0IOTLCA MEBHI MPOLECU PerynAaTOPHUX CUCTEM, WO € Hecneuundiu-
HUMY, TOBTO CNagKOBUMW CTAaHAAPTHUMM peakuiaMu y BiaMnoBiab Ha Aito Oyab-AKoro
He6e3MneyHoro YMHHKKa. Takum YMHOM, CTpecC — Lie MPUpPOoAHa 3ax1cHa BiAMNoBiab 340-
poBOro opraHiamy. YiHHUKK cTpecy noanHy KnacndikyioTb Ha rpynu: gisuyHi (cneka,
Xonogq, TpaBma), XiMiuHi (pi3Hi 3anaxu, Hanpyra KUCHIO B KPOBI, HapKo3), disionoriuHi
(di3nuHi HaBaHTax<eHHs, 6inb), iHpeKuUilHi (BipycHi, 6akTepianbHi xBopobu), colianb-
Hi (KOHONIKTWY, pi3Ki 3MiHK cNOCoBy XUTTA), NcuxivHi (cTpax, Hebe3neka, KOHPNIKT).

OCHOBHMMU NpoLecamn CTpecy € TaK 3BaHa KflacuyHa mpiada Cenve: 1) pos-
POCTaHHA KOpY HAHMPKOBYX 3a03; 2) 3MeHLLUEeHHA TUMyCY; 3) NoABa KPOBOBUIIMBIB B
CnM30Bi 060M0HLi TPaBHOro KaHany. Yomy X 3'ABNATLCA Ui 03HaKK cTpecy?

[lia cTpecopiB NouMHaeTbCA 3i 36yAXKeHHA KOpW BENMKOro MO3KY. 3BiATW HEPBOBI
iMNynbcy HagxoaATb [0 rinoTanamyca, ie YTBOPIOTbCA HENPOropMmoHUM. BoHN akTu-




Bi3yloTb QyHKLUitO rinodisa, Wo BUPOOLAE afPEHOKOPTUKOTPONHKIA ropmoH. Mig noro
di€to BinbyBaloTbCA PO3POCTaHHA KOPY HaflHUPKOBMX 3a103 i MocuneHa cekpewia rno-
KOKOPTUKOIAIB, AKI 3amMyCKaloTb MeXaHi3M NOCUNIEHOrO eHepreTYHOro 3abe3sneyeHHs.
Ane 3anacu rnikoreHy i rnioKo3un B opraHiamMi o6me<eHi, Tomy Lii FOpMOHWM CTaloTb Npu-
YMHOIO POo3nafy TKaHWH, 3SMEHLUEHHA TUMYCY 1 ceKpeLil TUMO3WHY Ta 3HVXKEHHA iIMYHi-
TeTy. 3pOCTa€ TakoX KifbKiCTb agpeHaniHy, Nif Ai€lo AKOro KPOBOHOCHI CYAUHU LUAYH-
KOBO-KMLLUKOBOIO TPaKTY 3BY»KYIOTbCA, MOTipLIYETbCA KPOBOMOCTaYaHHA OBGONIOHOK i
3'ABNATbCA TOUKOBI KPOBOBUMBY B CJIN30BOMY LUAPI.

Om»xe, cmpec € ckIaOHUM Kackaoom peakuyil, y po3sumky akoi bepyms y4acme
0p2aHU eHOOKPUHHOI cucmemu.

flke 3HaueHHA cTpecy?

CTpec NpoABnA€ETbCA Y BUMMALI aganTalifiHOro CMUHAPOMY, KM MPOXOANTb Y TPK
cTagii: 1) ctagia TpmBoru (KopoTKoyacHa aganTauin); 2) ctagia onopy (4OBrocTpokKoBa
afjanTauin); 3) cTagia BUCHaXKeHHA (BUYepnaHHA pe3epBHUX MOXKINBOCTEN OpraHiamy).

Cmaodia mpueoau po3BMBAETLCA Mif Yac 3yCTpiyvi opraHiamy 3 Uum-Hebyb HOBUM,
HecrnogiBaHM i 3Hauywum. Mg ai€to ropMoHiB HaAHWPHWKIB Y NoANHY 36iNblUyeTbCA
YyacToTa i CMna CKoOpoYeHb cepud, NigBULLYETbCA apTepianbHUI TUCK, PiBEHb MMIOKO3U B
KPOBI, pO3LIMPIOIOTHCA BPOHXN, 3BY>KYHOTbCA KPOBOHOCHI CYAVUHN TOLLO.

Cmadia onopy HacTae npu TpuBanin fii ctpecopis. OpraHiam Mobinisyetbca gna
60poTbOYU 3i CTpecom, i nepLl 3a BCe 3HUXKYETbCA piBeHb TpuBoru. CTafia onopy mMoxe
6y TV 3HaYHOIO 11 TPMBATU poKamu. Ha uin cTagii BinbyBaoTbca nepebynoBy B OpraHis-
Mi, LLO NiABULLYIOTb BUTPUBANICTb A0 Ail YNHHYKKIB. CUHTe3yTbCA 6inkn M'asis, LWo nig-
BULLYE iXHi Gi3NYHI AKOCTI, yTBOPIOIOTHCA epUTPOLUTM AnA 3abe3neyeHHA JoAaTKOBUX
noTpeb y KUCHI, 36inblUyeTbCA KiNbKicTb depMeHTIB Ana cnHTe3y 6inkiB y poboumx op-
raHax, 3pOoCTa€ KifIbKiCTb aHTUTIN, WO NiABULLYE iIMYHITET TOLLO.

Cmaodia eucHa)xeHHA HaCTa€, AKWO [iA YMHHUKA € cuibHO i TpuBanoto. Lle
NpPU3BOANTbL A0 BUYEPNAHHA Pe3epBHUX MOXIMBOCTel opraHiamy. Came Ha LbO-
My eTani BUHMKalTb 3axBoptoBaHHA, AKi .Cenbe Ha3BaB «xBopobamu afganTadii» (2i-
nepmeHs3is, 8Upaskoea xeopoba WiyHKy i 12-mu nanoi Kuwku, peemamusm, 6poHXxi-
asbHa acmmad, WKipHi xeopobu). Y BUHUKHEHHI LMX XBOPOO BeNuKe 3HauYeHHA MaloTb
TaKi paKTOpK AK NepeoxoNofKeHHs, neperpiBaHHaA, GisnyHa nepeBTOMa, HaAIMLLKOBE
B>KVMBAHHA CONi.

CTpecu MOXyTb MaTU NO3UTUBHIWI | HEFaTVBHWI BNIMB, TOMY B MeAuUUKHI, disionorii,
ncmxonorii BUAINATb NO3UTUBHY (eycTpec) i HeratueHy (anctpec) dopmu cTpecy. Mosu-
MmueHul cmpec NOPOLXKYIOTb NO3UTMBHI eMOLil, akTVBHa »KUTTEBA NO3ULA, perynapHi
NoMipHi Gi3nyHi 1 po3ymMoBi HaBaHTaxKeHHA. [ToMipHi BNANBY BUKNUKaOTb MigBULLEHHSA
3arasibHoi CTIKOCTI OpraHi3my, po3LUMpPEHHA NOro MPUCTOCYBaNbHUX MOXBOCTeN. Mpn
NpaBWbHIN OpraHi3aLii HaBaHTaXkeHb MNPOABNAETLCA B OCHOBHOMY ¢da3a onopy. Opra-
Hi3M CTa€ CTIKILWUM He nuwwe Ao ¢i3nYHMX HaBaH-

. . .
TaXeHb, a 1 10 eMOUIHIX HanpyeHb, iHdekuil, & 7 G : , &
OTPYEHDb Towo. HezamueHuli cmpec BNKNVKaoTb E S % : R -
HeraTuBHi emouii, HepBoBe i di3nuHe nepeHanpy- & = : : g
XeHHA. OcobnmBO Lie CTOCYETbCA CYTO JIIOACHKOI g a

dopmn cTpecy — couianbHo obymoBneHoi. Tu-
NOBUM MPUKIAAOM TaKoro CTPecy € «LWKIifIbHNAY
CTpec, NPOABOM AKOrO € XBUTIOBAHHA YUHA Nif Yac
ONUTYBaHHS, Nif YaC BUKOHAHHA KOHTPOJIbHUX PO-

Pe3nCTeHTHOCTI

Crapis

OiT, CKnalaHHA eK3aMeHiB. m
ac

Omyxe, y 8i0n08i0b Ha Oito cmpec-No0pPaAsHUKI8 BUHUKAE HecheyuiyHa
(3a8X0u 0OHAKOBA) peakyis, CNPAMOBAHA HA AKMUBI3AYit0 NPUCMOCY8ATbHUX
3aXUCHUX MeXaHi3mis U nidmpumMaHHa cmanaocmi 8HymMpiliHe020 cepedosuuyd.

AKi npnunHM Ta 3axoaM NPoPiNnakTUKN eHAOKPUHHNX 3aXBOPIOBaHb?

EHOOKpUHHI 3axBoplOBaHHA — ye X80pobu, W0 BUHUKAIOMb Yy pasi NopyweHHi Oi-
ANbHOCMI eHOOKPUHHUX 3aJ103. [OPMOHW MOXYTb BUAINATUCA B HaANWLWKY (rinepdyHK-
in) abo B HeJOCTaTHIN Af1Aa opraHi3my KinbKocTi (rinodyHKLiA).

Mpy HagWLWKY FOPMOHY POCTY Y ANTAYOMY BiLli PO3BUBAETbCA 2iedHMU3M. 3piCT
XBOPUX AiTen 3Ha4YHO nepeBuLLyE 3PiCT OAHONMITKIB, i B OHOMY BiLli BOHM MOXYTb JOCA-
ratu iBox metpiB. fKLio rinepdyHKLUiA NepeaHboi YacTKy rinodisa po3BMBaETLCA Y 0-
pOoCNX, TO B HUX HibW BigHOBNIOETLCA PIicT. [pun LboMy 36iNbLUYOTHCA TiINbKM Ti YaCTUHK
Tina (pyKku, Horu, A3UK, HiC, Wenenwu), AKi He BTPaTUAN 34aTHICTb POCTU. 3aXBOPIOBaHHA
Ha3uBalTb akpomezaniero. [1py HeJOCTaTHIN KiNbKOCTi FOPMOHY POCTY y AiTell po3BU-
BA€ETbCA KAp/iuKosicmeo.

LnTonogibHa 3ano3a NpoayKye rOPMOH TUPOKCKH. opylueHHaA i€l gianbHoCTi
NPV3BOAUTL JO 3aXBOPIOBAHHA Ha Mikcepemy i KpeTuHiam. Mikcedema (cnvisncTtui
OTiK) 3yMOB/€Ha HeCTaueto TMPOKCUHY Y AOPOCIIOMY BiLli, LLIO CYNPOBOAXKYETbCA Harpo-
MaPKEHHAM B LUKipi MeBHUX CMOJYK, MOBINbHMM POCTOM Ta PO3BUTKOM. KpemuHi3m €
3aXBOPIOBAHHAM, WO 0bymoBneHe rinodyHKLiel WUTONOAIGHOI 3an03u y AUTAYOMY
BiLli. Y XBOpUX AiTen 3aTpUMy€eTbCa Gi3NUHUIN | TCMXiYHNIA pOo3BMTOK. [pu nigBurieHoMy
BUiNIEHHI TUPOKCUHY PO3BUBAETLCA 6a3edosa xeopoba. BoHa xapakTepur3yeTbes iH-
TEHCVBHMM OBMIHOM PEUYOBUH, BUPAYKYBATICTIO, NigBNULLEHO 30yaAnuBICTIO HEPBOBOT
CUCTEMU, A PVIXKAHHAM KiHLIBOK, CXYAHEHHAM.

Mpw HecTayi KOPTMKOIQHMX FTOPMOHIB HAaHUPHWKIB BUHVKa€E 6poH308d x80p06a, 3a
AKOI WKipa HabyBae 6poH30BOro Konbopy. Kpim Toro, niognHa xyaHe, BTpayae npawes-
JaTHICTb Yepes3 po3nagn HepBOBO-M'A30BOI CUCTEMU.

Y pasi HefoCTaTHLOrO YTBOPEHHA IHCYNiHY KNiTMHaMU NiALWTYHKOBOT 3ano3u abo
MOPYLUEHHS A0T0 3aCBOEHHSA B OPraHi3mi BiiOyBA€ETbCS NifBULLEHHSA KifIbKOCTi FI0KO3U
Y KPOBI 11 TKaHVHax. Lle cynpoBogXyeTbCsi MOpYyLIeHHAM 0OMiHY ByriieBofiB i po3BuBa-
€TbCA 3aXBOPIOBAHHA yykposul diabem. lnepdyHKLiA NaHKpeaTUYHMX OCTPIBLB, a Ta-
KO BBE[IJEHHA B OPraHi3aMm BeNnKMX J03 iHCYNiHy Npu3BoAAaTb A0 3HAYHOIO 3MEHLLEHHSA
KOHLIeHTpaLil FI0KO3M B KPOBI Ta BUKIMKAIOTb iHCY/TIHOBUU WOK.

Ina npodinakTnky eHOOKPUHHUX 3aXBOPIOBaHb CIlif BECTW 340POBUI CMOCI6 XKNT-
TA, AKUI Nepenbayae He nuLle AOTPUMAHHA PeXUMy npadi Ta BiANOYMHKY, a 1 pauio-
HaflbHe XapyyBaHHA, HOPMaJibHY NCUXONOriYHY 0OCTaHOBKY B CiM'i 1 KONEKTUBI.

AIANbHICTb
CAMOCTI/HA POBOTA 3 TABJIULIEIO
PekomeHpaauii wogo 3anobiraHHa gucTpecy

3acTocyiiTe CBOI 3HaHHA Ta OOIPYHTYTe OCHOBHI pekoMeHaLlii woao 3anobiraHHA

HeraTMBHOT popmMu cTpecy.

| PekomeHpauii |

OO6I'pyHTYBaHHA |

1. HanaropgbTe pexxum npaui Ta BigNOYNHKY

2. BignouvBaiiTe aKTMBHO, 3aiManTeCs ynio6eHO CNpaBoto
3. JoTpumynTecb Npasun paLioHanbHOro XxapyyBaHHA

4. YacTiwwe 3ragynTe Npo noyyTTa rymopy

5. Po3nosigarite npo cBoi npobnemu 6an3bKnm

6. He mapHy#iTe gapma yacy Ha TpMBOMU Ta NOOOIOBaHHS,
LyKanTe WAAXM BUPILLEHHA CTPeCOBUX CUTYaLiln

7. BuiTbcA HeMTpani3oByBaTW HEraTMBHI eMouii




B10J10TIA + HAYKA BHecoK BY€HMNX Y pO3BUTOK 3HaHb NP0 eHAOKPVHHY cucTemy

YBigNOBigHITb Ha3BaHi MPUYMHM i3 Ha3BaM/ €HOOKPUHHUX 3aXBOPIOBaHb Ta OTpU-
MalTe npi3BuLLe aHrincobKkoro disionora, Akui y 1905 poui BBiB Y HayKy MOHATTA «rop-
MOH». Ha3BiTb iHLINX BiJOMMX BYEHUX Ta OLiHITb 3HaYEHHA IXHbOro BHECKY Y PO3BUTOK
3HaHb MPO EHAOKPUHHY CUCTEMY.

1 HagmipHe BUpo6neHHA COMaTOTPOMiHY Yy ANTAYOMY BiLli A Akpowmeranis
HepocTaTHA ceKpeLia rOpMOHY POCTYy Y AUTAYOMY BiLli I KpetuHizm
HapmipHe Bpo6neHHA coMaToTponiHy y AOPOCTIOMY BiLli C TiraHTn3m
HapgmipHe yTBOPEeHHA TUPOKCMHY B OpraHi3mi T KapnukosicTtb
HepocTtaTHA cekpeuis iHCyniHy B opraHi3mi H BpoH3oBa xBopoba
HepocTtaTHA KiNbKiCTb TUPOKCUHY Y ANTAYOMY BiLli I Mikcepema
HepocTaTHE yTBOPEHHA KOPTUKOCTEPOIAiB B OPraHi3mi N LlykpoBui piabet
HepocTtaTHA cekpewia TMPOKCUHY Y AOPOCIOMY BiLli P basepnoBa xBopoba

RN (h|W|N

BIOJIOTIA + 31J0POB’A ®iskynbrypa il «xxBOpOOM aganTauii»
MNepeBaxaHHA B noBefdiHUi nogen «peakuii Hanagy»

abo «peakuii BTeui» NoKnafeHi B OCHOBY YMOBHOIO MopAiny

Ha «lofen-nesis» Ta «IOAeN-KPOonuKiB». Ane i B nepLuomy i

B APYromy BapiaHTi JIlOAMHA afanTUBHO pearye Ha ekcTpe-

ManbHi cuTyauii. HegocTtaTHicTb aganTadii abo ii BiaXuneHHs I\"?"‘&%«"

B NMPOTUNEXHY CTOPOHY € MPUUYUHOK PO3BUTKY 3axBOpPIO- Wt

BaHb. OLiHiTb 3HaYeHHs }i3NYHMX HaBaHTaXeHb AN 3anobi-

raHHsa «xBopob afganTaLii».

A8 PE3YJIbTAT

2=l 1-6 6anis * 1. Lo Take cTpec? 2. Ha3BiTb ABi rpynu unHHMKIB cTpecy. 3. Ha-

3BiTb OCHOBHI CTafii po3BUTKY cTpecy. 4. Bkaxite aBi dopmu cTpecy. 5. Lo

TaKe eHOOKPVIHHI 3axBoptoBaHHA? 6. HaBeAiTb NprKnag eHOOKPUHHKX XBOPOO6. 7-9 6a-

niB ¢ 7. flka ponb eHQOKPVHHOT CUCTEMU B PO3BUTKY CTPECOPHUX peaKLUin? 8. Ake 3Ha-

YeHHs cTpecy? 9. AKi NPUYMHU eHOOKPVHHUX XBOpo6? 10-12 6anie ¢ 10. O6rpyHTYynTE
OCHOBHI pekoMeHZaLil Woao NPodinakTMKM eHOOKPUHHKX 3aXBOPIOBAHD.

Tema 12

POSMHOXEHHA TA
PO3BUTOK IO OUNHU

—0—©®

3 opaaHie Hawo2o mina, AKki B00HOYAc 0arome Halibinewy Haconoody U Halibinbwe
KOpUCHI 0711 pody /1100CbK020, CJ1i0 Hazeamu mi, Wo cjiyeytome 0imoHapo0KeHHH.
Miwenb MoHTeHb

§ 63. BY1JOBA TA ®YHKLII PENPOAYKTUBHA CUCTEMMU

OCHOBHI NOHATTA 1 Knto4voBi Tepminn: PENMPOAYKTUBHA CUCTEMA. XKi-
HOYa penpogyKTuBHa cuctema. Yonosiua penpoAyKTUBHa cucTema.
MpuraganTte! Lo Take pO3MHOMXEHHA?

UikaBo!

CumBonn Mapca i BeHepn € cumBonamm aHTUUHOI
actponorii. XKiHounn 3HaK BeHepy 300paxylTb fK KONMO 3
XPECTUKOM, CNPAMOBAHIUM BHU3. Mloro HasnBalTb «13epKanom
BeHepwy, i BIH cMMBORI3ye XiHOUHICTb, Kpacy 1 KoxaHHA. Yono-
Biumi 3Hak Mapca 306pakytoTb sIK KOJ0 3i CTPINIKOI0, CNpAMOBa-
HOO Bropy i Bnpaso. Llern cumBona Ha3MBaloTb«WUTOM i CINCOM
Mapca». Y 6ionorito ui cumonu BeiB K. JliHHel Ana no3HauyeHHs
CTaTi POC/IVH.

3MICT

AKi 0cOONMBOCTi PO3MHOXKEHHA NIOANHN?

Po3MHOXeHHA € disionoriyHoto dyHKLio, Wo 3abe3neuye CamoOBIATBOPEHHSA BUAY.
OnAa noanHn Bnactnee cmamege pO3MHOXEHHs, Y AKOMY 6epyTb yyacTb CTaTeBi KNiTu-
HK, abo rameTu, WO MatloTb MOSIOBUHHWI Habip Xxpomocom. Lli KniTvHu yTBOpIOIOTHCA
CTaTeBMMU 3a/103aMV [BOX TUMIB — AEYHUKAMU Ta A€UKaMu. [1na nognHu xapakTepHa
po30inbHOCMamegicme i3 ABULLEM CMAMe80o20 OUMOPi3My.

Po3mHOXeHHs noanHm 3abe3neuye PEMPOAYKTUBHA (CTATEBA) CUCTEMA (Bia
nart. reproductio — BiATBOPEHHS) — CYKYNHICMb cmamesux opaaHie, AKi 3abe3nedyrome
cmamease po3MHOXeHHA. PO3PIi3HAIOTb YONOBIYY 1 XXIHOUY penpoayKTUBHI CUCTEMN.

Yca cnapgkoBa iHbopMauia Mpo NoACbKMIA OpraHism 3akogoBaHa B [HK, wo
MICTUTbCA B Xpomocomax. Ix y moguHn 46. MNepen pO3MHOMKEHHAM 3 ANMAOIHNX KITUH
CTaTeBMX 3a5103 GOPMYIOTbCS FAaMeTH, Y AKX MO 23 XPOMOCOMM i MONOBUHHMWI Habip
cnagkoBoi iHpopmauii. 3rogom nicna 3annigHeHHsA 1 3NUTTA A4ep CTaTeBUX KNITUH NOB-
HMIA Habip cnagkoBoi iHbopmaLii BigHOBNIOETHCA. OCb YOMY AiTW MaloTb 03HaKU 060X
CBOIX 6aTbKiB.

PO3MHOXeHHA NIOANHN CTaE MOXKIIMBUM i3 HACTaHHAM CTaTeBOI | Gi3MYHOI 3pinocTi.
Ane nioguHa € 6iocouianbHYM BUAOM, TOMY BENIMKY POSib Y il PO3MHOXEHHI BiflirpatoTb




ncrxivyHa roToBHICTb ManbyTHix 6aTbKiB i coLianbHi YMOBU iXHbOTO XXWUTTA Ta CyCMiNbHi
HOPMW NOBERIHKN.

Y NoAnHM MOXe CnocTepiraTuca paHHE cTaTeBe A03piBaHHSA, WO NOB'A3aHe 3 akKce-
nepayiero (NPUCKOPEHHA TeMNiB iHAMBIAYaNbHOrO PO3BMTKY i POCTY AiTen i nigniTkis
NOpPIBHAHO 3 NonepeaHiMU NOKONIHHAMM).

Ta6nnua 58. OCOBJINBOCTI PO3MHOXEHHA JIIOANHU

Plssgzzgra- Oco6nuBocTi

Monekynsap- CnagkoBa iHpopMalis, wo 3anucaHa Ha [JHK, nepepaetbca HacTynHomy

HUI NOKONIHHIO MaTepiaibHUMMN HOCIAMM CNAAKOBOCTI - XPOMOCOMaMM

K THH Yonosiui rametn — cnepmaTo300HM 1 XKiHOYi rameTn — ANLEKNITUHN MICTATb
no 23 XpOMOCOMMU.

TKaHVUHHWN B yTBOpEHHi cTaTeBUX OpraHiB 6epyTb yyacTb yCi 4 TUMNY TKaHUH

CraTeBi opraHu, Ha BiAMiHY Bifi OpraHiB iHLWMX CMCTEM, BIAPI3HAIOTbCA Y
YOMNOBIKIB Ta XiHOK

MKiHoua 11 yonosiya cTaTeBi CMCTEMMN MalOTb 30BHILLHI Ta BHYTPILLHI CTaTeBi
opraHu

YonoBiuuii Ta XiHOUMI OpraHi3m Bigpi3HATbCA 3a NepPBMHHMU (BynoBa
OpraHi3amoBuIA | CTaTeBMX OpraHiB) 11 BTOPUHHUMU (0cobnmuBocTi 6ynosu, GyHKLUi Ta noBefiH-
KU, WO BiAPIi3HAOTb YONOBIYY CTaTb Bif XKiHOYOI) CTaTEBMMMN O3HaKaMu

PiBeHb opraHiB

CucteMHun

Omxe, pO3MHOXeHHS JII0OUHU 3a6e3nedyemsca penpodyKmugHOK CUCMeMOlo, WO
8iOpI3HAEMbCA 8 Op2aHi3mie 4os108i4oi Ui XiHo4oi cmami.

flke 3HaYeHHHA XKiHOYOI penpoAYKTUBHOI cncremm?
PenpofyKTuBHY cucTemy XiHKM YTBOPIOIOTD: e

308HiWHI cmamegi opeaHu (COPOMITHI ry6u i Kni- g
Q\‘
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TOP), BHYMpIilWHI cmamesi op2aHuU (A€YHNKK, MaT- -
KoBi Tpybu, maTka, nixsa) (in. 114), a TakoX Mo-
J104Hi 3a/103uU (NapHi opraHy, B AKX YTBOPIETHCA
CeKpeT A BUrofAoByBaHHA HEMOBAAT).

[onoBHi cTaTeBi OpraHn y XIiHOK — Ba A€YHU-
Ku. Lle napHi opraHun oBanbHoi $popmMu, po3TaLlo-
BaHi 6inA ninkonoAibHKX KiHLiB MaTKOBUX Tpy6. Y
HUX MICTATbCA He3piNi ANLEKNITUHNY, AKi YTBOPIO-
I0TbCA B OPraHi3mi XiHKW Le Jo il MoABU Ha CBIT.
[lo3piBaHHA ANLEKNITUH B AEYHMKAX XKiHKK Bifoy-
BA€ETbCA Bifj 3aBEpPLUEHHA CTaTeBOro A03piBaHHA
i 4O KiHUA penpoayKTuBHOro nepiopy. Lomicaua
y KOXHOI »iHKW BiiOyBa€eTbCA 08y/1AYiA — OfHa 3
ANLEKNITUH JOCATra€e NOBHOI 3PiNOCTi | BUXOAUTDb 3 A€UHMKA. [icna Buxogdy ANUeKNiTuHa
noTpannfe B MaTKOBY TPyOy, MO AKill NPOCYBa€TbCA A0 MaTKU. AKLO AWLEKNITUHA He
3anMigHIOETbCA, HacTae MeHcmpyayid. OKpiM ANLEKNITUH, Y AEYHNKAX € e eHOOKPUHHI
KNITUHWK, WO BUAINAIOTb CTaTEBI FOPMOHU (€CTpagion, NporecTepoH).

Mamkosi mpy6u — ue napHi opraHu, WO 3B'A3YI0Tb AEYHNKN 3 MOPOXKHNHOI MaT-
KW. 3aranbHa AOBXMHa MaTKOBOI Tpy6u — 6113bKo 12 cm. 3axonniotoun 3piny anuekni-
TUHY 3 AEYHMKA, MaTKOBI TPy6U 3abe3neuyioTb ii XKNBNEHHA i NepemilleHHA 0 MaTKn. Y
MaTKOBUX Tpybax BifiOyBaeTbCA 1 3annigHEHHSA 3 YTBOPEHHAM 3UTOTH.

Mamka — NOPOXHNCTUIN HENAaPHUIA M'A30BUI OPraH, y AKOMY Mif Yac BariTHOCTI i3
3MroTU PO3BMBAETLCA 3aPOAOK i MAiA. Y Hill pO3pi3HAIOTb MisI0 MAMKU, 8O AKOTO Migxo-

In. 114. BHyTpiwHi cTatesi opraHu
KIHKN: 1 — AEYHMKK; 2 — MaTKOBA
Tpy6a; 3 — MaTKa; 4 — WriKa MaTKu;
5 - nixBa

OATb MaTKOBI TPYOW, Ta WuliKy MAMKU, WO € HaMBY>KYMM KiHLieM Liboro opraHy. Matka
nepexoanTb Y Nixey, yepes AKy CNepmMaTo300HM NOTPaNAITb Y KiHOUMIA OpraHi3m.

Omxe, }iHouya penpoAyKTUBHA CUCTeMa — CYKYyNHiCMb Op2aHis, wo 3abeaneyyome
ymeopeHHs AUUeKIImUH, cekpemis, XiHOYUX cmamesux 20pMOHI8, 3an/1iOHeHHSA
i BHYymMpiwHLOyMpobHUU po38UMOK MA 8U20008YB8AHHS HOBOHAPOOXEHUX.

flka 6ygoBa Ta pyHKLii HoNOBiIYOi penpoAyKTUBHOI cuictemun?

PenpoayKTrBHY crcteMy HYONOBIKa YTBOPIOIOTb 308HIiWHI cmamesi op2aHu (MOLLIOH-
Ka i cTaTeBWIA YneH), BHymMpilHi cmamesi op2aHu (A€4Ka, NPUAATKN AEYKa, CiIM'ABUHOC-
Ha NpPOTOKa, CiM'AHI MiXypLi, CiM'ABMNOPCKyBasibHa NPOTOKa), NnepedMixyposa 3as03a
(in. 115). Ha BigMmiHy Bif, *iHO4YOI, YONOBiYa PeNPOAYKTUBHA CUCTEMA MalKe MOBHICTIO
3HaxoAUTbCA 330BHiI. Taka 6yioBa NOB'A3aHa 3 TUM, WO
[NA [03piBaHHA CnepmMaTo30ifiB noTpibHa Temnepa-
Typa HuX4e Big 36,6 ° C.

[onoBHi cTaTeBi opraHy YOJOBIKIB — ABa A€YKa.
Lle napHi opraHu, po3TalloBaHi y WKIPHOMY MilLeyKy
— MOLOHL. leuKa cknaaaTbCaA i3 3BUBUCTUX CiM AHNX
KaHasbLiB, Y AKNX YTBOPIOTLCA CNepMaTo300HU. OK-
PiM LbOro, Yy KNiTUHAX AEYOK CUHTE3YIOTbCA YONOBIYi
CTaTeBi FOPMOHUN aHAPOreHy, 30KpeMa TeCTOCTEPOH.
[Jani cnepmaTo300HM HagXxoaATb 4O npudamkie se-
YOK, e JOCAraloTb 3PiNocTi 1 36epiraloTbCs, NOKU He
BMBOAATLCA. Bif KOXKHOrO 3 NpnAaTKiB A€YOK NOUYNHA-
€TbCA CiM’ABUHOCHA NPOMOKG, LU0 3'€AHYETHLCA 3 NPO-
TOKOW ciM’aAHUX mixypuyie. Lle napHi opraHu, wo ce-
KpeTytoTb pifnHy AnA 3abe3neyeHHs CNepMaTo300HiB | 45 PenpoayKTMBHa cicTema
NOMXMBHAMM p,eLIOBI/IH.aMI/I. |'-|pOTOKI/I NPUAATKIB ACYOK o nopika: 1 — seuko; 2 — npu-
| IPOTOKM CIM'AHNX MiXypLIB 3/IMBAIOTbCA Y 3aranbHY  narok aeuka: 3 — CiM'ABMHOCHA
ciM’A8UNOpPCKyeanbHy NPomoKy, WO BIKPUBAETBCA  npotoka; 4 — CiM'AHMI MiXypeLlb;
y KaHan cmameeozo 4sieHa. [ig ceyoBMM MiIXYPOM 5 — ceuoBuit Mixyp; 6 — CeuoBig;
HaBKOJIO CEYOBUMYCKHOrO KaHasy pO3TalloBYETbCA 7 - NepeaMixypoBa 3an03a;
nepedmixypoea 3ano3a (npocTata). BoHa yTBoploe 8 - CiM'ABMMOPCKYBajibHa NpoTo-
CeKpeT, WO 3axMLa€E YONOoBivi rametTn Ta NigTPUMYE Ka; 9 — CTaTeBUM UneH
IXHIO PYXJINBICTb.

Ome, yonoBiva penpoayKTBHa cUCTeMa — CyKynHiCmb Op2aHis,
wo 3abe3neyylomes ymeopeHHs CNepMamo300Hi8, cekpemis, Yo108i4ux cmamesux
20PMOHI8 Ma OCiMeHIHHA.

QIANbHICTb

CAMOCTIAHA POBOTA 3 TABJIMLIEIO
KiHoua 1 yonoBiya penpoayKTUBHI cucteMm
3acTocyiite MeTof NOPIBHAHHA i BM3HaUYTe 03HaKMU NOAIGHOCTI Ta BigMiHHOCTI. Mo-
ACHITb IXHI IPUYMHN.

KiHoua Yonosiua
penpoAyKTMBHa cMcTema | penpoayKTUBHA cuctema

O3Hakm

30BHiLUHi OpraHu
BHyTpiwHi opraHmn




Po3TaluyBaHHA OCHOBHWX OpraHiB
Ha3Ba KniTuH, AKi yTBOPIOIOTbL
Ha3Ba ropMoHiB, AKi yTBOPIOIOTb
OyHKUiT
BIOJIOTIA+XIMIA LnHK i penpoayKTNBHE 340pOB'A NIOANHN
B opraHi3mi fopocnoi noanHmM MictTutbca 6nn3bko 2—3 T LUnH-
Ky, Marxe 90 % Moro 3arafbHOI KifIbKOCTi 30CcepegKeHo B M'A3aX i :
KicTkax. Llei mikpoenemeHT niaTprMye penpoayKTuBHY GyHKLto, Z n "
3a noro yyacTio BibyBaeTbcA GopMyBaHHA | fO3piBaHHA ANLEKI- |
TVH i CNepmaTo300HiB. TakoX LIMHK Mae Baromuii BNanB Ha CTaH =
iMyHHOI CMCTeMU, aKTUBYE AiAnbHICTb T-niMmbouuTi, CUHTE3 LUTO- s —
KiHiB. A AK LMHK NOTpanfaae B OpraHism nognHn? Y aknx npoayk-
Tax XapyyBaHHA MicTUTbCA LIMHK?

BIOJ1OTIA + MI®OJIOTIA EHAOKPUHHA cucTeMa I PO3SMHOMKEHHSA NIOANHN

Y paBHbOPUMCBKIN Midonorii AMyp — KpunaTuin xnon-
UMK, ManeHbKW OOr 3akoxaHuX, CymyTHUK BeHepu. BiH
030pPOEHUI 30/10TUM JIyKOM Ta CTpifiamu, AKAMUK BLINAE B
NIOACHKI cepLd, BUKMKAIOUM B HUX NOYYTTA KOXaHHA. 3Bif-
CU BUCAIB «ByTN MOPaHeHVM CTPinoto AMypa» - 3aKoXaTUCA.
CnpobyinTe BigwykaTy Gi3ionoriyHnii 3B'A30K MiX cTaTeBU-
MW rOPMOHaMK, PO6OTOI0 cepLiA Ta KOXaHHAM. Ky ponb Bu-
KOHY€E eHOOKPMHHA CMCTeMa B perynauii npouecis po3mMHoO-
>KEHHA NIOANHN?

A= PE3YJIbTAT
omso ) 1-6 GaniB ¢ 1. LLlo Take penpogyKTnBHa cructema? 2. AKnin Habip XpoMocom
B rametax ntogunHu? 3. LLlo Take xiHouya penpogyKTuBHa cuctema? 4. HasBitb
opraHu, Wo yTBOPIOKTb ANLEKNiTUHN. 5. LLlo Take yonosiya penpogyKTrBHa cuctema?
6. fKi opraHu yTBOpIOIOTb CNepMaTo300HU? 7-9 Ganie ¢ 7. ki 0cO6MBOCTI PO3MHO-
MKeHHs noanHn? 8. flke 3HaYEHHs Ma€ XXiHoYa penpoayKTVBHa cuctema? 9. flka byposa
Ta GyHKLUiT yonosiyoi penpoayKkTMBHOI cctemn? 10-12 6anis ¢ 10. AKy ponb BUKOHYE
€HAOKPUMHHA cncTema B perynadii npoLeciB PO3MHOXEHHA N0aMHN?

Cmamese 003pieaHHA cgid4ums npo me, wjo npuliwia nopa
nonpouwjamuca 3 OUMUHCMEBOM.
3i WKinbHOro TBOPY

§ 64. CTATEBE JO3PIBAHHA. CTATEBI KNITUHA

OCHOBHI NOHATTA 1 KNO4YOBi TepmiHn: CTaTeBe fo3piBaHHA. [ameToreHes.
MeHcTpyanbHui uukn. CTATEBI KNITUHW. AgeknitTuHn. CnepmaTto300HM.

Mpurapaiite! Lo Take penpoayKTUBHA cucTemMa loguHN?

Momipkynre!

«3MiHIOIOMbCA nponopuyii mina, picm ckenema
sunepeodxae po38UMOK M’A3i8, YaCmMO pi3Ko 36ibWyemMsb-
csa maca mina. Yepes ye nopywyomecs poboma cepys,
Jle2eHb, Kpoeoobie, opaaHiamMm "wmypmyoms" 20pMOHU.
lopmoHaneHa nepeby0osa op2aHizmy npu3eooums 00 He-

¢mitikozo emoyitiHo20 cmaHy. Henpusabnusge, Ha 8s1acHy OyMKy, misio ma nosaea syzpis
pobs1sMmb 0ocobucmicme 8passiusoro. Heedani xapmu, KnUHU 0OHOJIIMKi8 MOXymb npu-
38ecmu 00 po34apysaHs y cobix. Mpo AKNI nepiof KNUTTA NOAVHN NAeTbCA?

3MICT

AKi 03HaKM cTaTeBOro fo3piBaHHA y xnonuis i giBuar?

MigniTkoBuUI Nepiopg, y AKOMy BifOyBaeTbCA CTaTeBe JO3PiBaHHSA, € OQHNM i3 BaXNu-
BVIX €TaniB XWTTA NtoguHu. B opraHismi nigniTkis BigdyBaeTbca 6ypXNvBUiA PO3BUTOK 1
nepebynoBa, HaMpyXeHOo NPaLoIoTb YCi OpraHun i CUCTEMI OpraHiB, 0cO6MBO HepPBO-
Ba 1 eHOOKPMHHA.

Cmameee 0o3pieaHHsa y xsonyie BinbyBaeTbca Big 11 go 18 pokis. lNepuwi noro
03HaKu — 36iblUeHHA PO3MIpPiB AEYOK i CTaTEBOro UneHa. Y A€ukax NoymHaTb [03-
piBaTN CNEPMaTO300HM i BUPOBAATACA YONIOBIUi CTaTeBi rOpMOHM-aHAporeHu. Mig ix-
HiM ynnnBom GopMyIoTbCA BTOPUHHI CTaTeBi O3HaKU: 3'ABNAETLCA BONOCCA Ha NOOKY,
nig naxsamm 1 Ha 06nMYYi, WBMAKO POCTYTb CKeneT Ta M'A3n. [neui po3wmptooTbea,
a Ta3 3a/MWAETbCA BY3bKMM. 30iMbLUYIOTLCA 1 3MIHIOITbCA XPALLi FOpTaHi, roNoc cTae
HXXUMM, BifOyBa€eTbCcA Mymayis 2onocy. Mig pi€to cTaTeBUX FOPMOHIB MOCUITIOETHCA Ce-
KpeLin WKipHUX 3a5103, 0CO6NMBO Ha 06MMYYi i CnuHi. IHOAi BOHM 3anantooTbcs, i Togi
3'ABNATbCA BYrpi, AKi, 3a3B1Yal, 3HNKaOTb 40 21-23 pokiB. 3 14 pokiB NoOYMHaE BU-
pinatica cnepma. Ii MUMOBINbHe BUAINeHHA Moxe BifOyBaTMCA Nig yac cHy. Lle aBumwe
Ha3UBAETbCA NOJIIOYiErO | CBIAYNTL MPO Te, WO CiIM'AHNKM PO3BUBAIOTHCA HOPMaJIbHO.

Cmameee 0o3pieaHHsa y dieyam BinbyBaeTbcA Bif 9 fo 16 pokiB. Y Leit yac 36inb-
LIYETbCA CeKpeLia cTaTeBMX FOPMOHIB. ig IXHIM ynnMBOM pO3BUBAKOTLCA XiHOYi BTO-
PVIHHI cTaTeBi O3HaKW: MOJIOYHI 3251031, BOJIOCCA Ha NOOKY i Nig naxsamu, iHTEHCMBHO
pocTe i po3BMBa€ETbCA CcKeneT. PO3BUTOK BTOPUHHMX CTaTeBUX O3HaK Yy AiByart BigbdyBa-
€TbCA iHaKLLUE, HiX Y X/TONUiB: PO3LINPIOTLCA Ta30Bi KICTKM, @ Neyi 3anu1LlatoTbCa BY-
3bkumun. Y BiLi 12-14 pokiB y AiBYaT NoUYMHAOTLCA MeHcmpyauii, AKi BinbyBaeTbcA pe-
rynsapHo (y 6inblwocTi XXiHOK — yepe3 28 aHiB). Lia 0cobnueicTb € 03HaKo A03piBaHHA
ANLEKNITUHN y donikynax AEYHUKIB. Y AiBYaT-NigniTKiB MeHCTpyaLii HeperynapHi, ne-
pepBwu byBatoTb [0 KinbKox MicALiB. Lie He MOBMHHO BUK/IMKATU 3aHEMOKOEHHA. Yepe3
2-3 POKM UMKN CTa€ perynapHum. lNeplua oBynALiA € BaXXNMBMM Nepiogom CTaTeBoro
[03piBaHHA, ane cTaTeBy 3piNicTb BOHA e He o3Hava€e. CnpaBXHA 3pinicTb HacTynacy
16-18 pOKiB, KONU He TiNbKN penpofyKTUBHa CUCTEMa, ane I BeCb opraHiam cdopmoBa-
HWUI | FOTOBWIA O NPOAOBXEHHA pogy.

Omxe, CTATEBE JO3PIBAHHA - cykynHicme npouyecis, wjo 3abeaneyyoms nossy
30amHoCmi opeaHiamy 00 NPO008XKeHHS PO0y.

AKi 0co6NMBOCTi yTBOPEHHA CTaTeBMX KNITUH Y AiBYaT Ta xnonuis?

OcHoBHOI0 6i0NIOriYHOK 03HAKO CTAaTEBOrO [103PiBaHHA € YTBOPEHHA rameT — Al-
LeKNiTUH | cnepMaTo300HiB. Llen npouec HayKoBLi Ha3nBalTb raMeToreHe3om i nogi-
NATb Ha OBO- Ta CepmaToreHes.

OBoreHes - (e npoyec ymaopeHHs U 003pieaHHA AtyeknimuH. B opraHiami gisuat
ANUEKNITUHM MOYNHAIOTb PO3MHOXYBATNCA B AEYHMKAX Lie B 3apOAKOBOMY Mepioai
po3BUTKY. HOBOHapoa»eHa fAiBuMHKa Ma€ noHasd 1 MAH NePBUMHHUX ANLEKNITUH. YCi
BOHW 3aHypeHi B MixypLi A€YHKKIB — donikynu. BinbwicTb X KNITUH r’MHYTb YNPOAOBX
CTaTeEBOro A03PiBaHHA, a 3piNUMN YNPOAOBXK XUTTA XiHKM cTaloTb 400-500 anuekni-
TUH. 3 HAaCTaHHAM CTaTeBOI 3PINOCTi OpraHiamy Ui KNiTMHW fo3piBatoTb N GopmyoTbCA
AnA 3annigHeHHA. Mpouec fo3piBaHHA ANLEKNITUH Nepebirae UMKNIYHO 1 HAa3NBAETLCA
MeHCTpyanbHUM LuKaoM. MeHcTpyanbHuin LuKn (Big nat. menstruus — WomicayHe) —
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nepioouyHi 3MiHU 8 Op2aHi3Mi XiHKU penpoOyKMUBHO20 BiKy, CNPAMOBAHI HAG MOXJ/IU-
gicmb 3a4ammas. TpuBanicTb NOro — Hanyactiwe 28 AHiB. [loyaTKkoM MeHCTpyanbHOro
LMKy YMOBHO BBaXa€TbCA NepLunii AeHb MeHCTpyauii. MpnbnusHo B cepefnHi Lnkny
(Ha 14 peHb) BinOyBaeTbCa o8yAYia — suxio AliyueknimuHu 3 ¢ponikyna. Ha micui poniky-
na, WO JIOMNHYB, BUHMKAE XO0BTe Tifo. Lle TuMyacoBa eHAOKPMHHA 3an033, Lo NPOoAYyKyeE
FOPMOH BariTHOCTi — NporecTepoH. Mloro GyHKLUiEl0 € NiAroToBKa cM30B0i 060/10HKM
MaTKM A0 3aHYPEeHHA 3an/igHeHOoI ANLeKNiTUHN. AKLWO LbOoro He cTanocs, yepes 3-4
OHi ANLEKNITUHA THe, XKOBTe TiNIo PYNHYETHCA, CNIM30Ba 0O0NIOHKA pa3oM i3 KPOBOHO-
CHVMV CyAVMHaMK BifjlLapOBYyeTbCA. BigbyBaeTbCca TUMUacoBa MaTKoOBa KpoBoTeua, abo
MeHcmpyayis, Wwo Tpueae 3-5 aHis. MNicna ii 3akiHueHHA cnn3oBa 060N0OHKa MaTKK Bil-
HOBJTIOETLCA | LMK PO3MOYMHAETLCA CNOYATKY, ane ANLeKNiTHA Ao3pPiBaE BXe B ApPY-
rOMy AEYHUKY.
Ta6nuua 59. ®A3U MEHCTPYAJZIbHOIO LIUKNTY
1234 ]s|6|7]8]9]0]n]12]13]14]15]16[17]18]19]20|21]22]23|24]25] 262728
AeuHnKoBUIA LMKN

(asa fo3piBaHHA ANLEKNITUHN OBynsauia| ®asayTBOpeHHA Il AiANbHOCTI XKOBTOrO TiNa
(ponikynapHa dpaza) (nioTeiHoBa da3za)

MaTkoBui LuKn

MeHcTpyanbHa

dasza (sigTopr-

HeHHA CIM30BOI
060/0HKM)

MicnameHcTpyanbHa ¢pasa
(BigHOBNEHHA CNK30BOT
060NOHKM MaTKM)

MepepmeHcTpyanbHa (cekpeTopHa) dpasa
(BUAINEHHA cnu3y 11 NIATPUMAHHA CIM30BOT 060OHKM
B CTaHi rOTOBHOCTI 10 iMNaHTaLii)

MepepoBynsauiiiHa 6e3nnigHicTb MnigHwii nepiop MicnAaoBynAuinHa 6e3nnigHicTb
1[2]3]als]6]7]8]o]0][1]12]13]1a]15]16]17]18]19]20]21]22]23]24]25]26[27] 28

CnepmartoreHes — npoyec ymeopeHHs Ui 003pi8aHHA cnepMamo300His. Ha BigmiHy
Bifl AiBYAT, B OpPraHi3mi Xs10MuiB yTBOPEHHA rameT i3 NepBUHHUX CTaTEBUX KNITUH NO-
UYMHAETbCA NULe B NiANITKOBOMY Billi 1 TpuBaEe fo rmMmbokoi ctapocTi (65-70 pokiB).
TpuBanicTb LbOro npouecy cTaHoBUTb NpubAM3Ho 73-75 aHis. CNepmaTo300HM YTBO-
PIOIOTbCA B AEYKaX, a CaMe B 3BMBUCTUX CIM'AHMX KaHanbuax. [lo3pini rametn notpa-
NAATb Y CIM'ABUHOCHI NPOTOKK, Ae 3MIlYITbCA i3 CIM'AHOK PiIAVHOI0, YTBOPIOIOUM
crnepmy. 3a oAuH CTaTeBUIN akT BUZINAETbCA 2-4 MA cnepMu, WO MicTUTb o 300 mMiH
CNepmaTo300HiB.

Omxe, TAMETOIEHE3 - ye npouec ymeopeHHs (i 003pieaHHsa eamem, AKul y J10OUHU
NOYUHAEMbCA We 8 eMbpioHaIbHOMY pO38UMKY U MAe c80i 0cobaugocmi y 4ososikie
ma XiHOK

Lo Bn3Hauya€e oco6nuBocTi 6yaoBu ANLIEKNITUH | CNepmMaTO300HiB?
CTATEBI KNITUHW (rameTn) - ye KaimuHu 3 eansio-
JOHUM Habopom XpPOMOCOM, AKi BUKOHYIOMb (ByHKUilO ne-
pedaui cnadkoeoi iHgopmayii 8i0 0cobuH 6amuKieCbKo20
NOKOMIHHA Hawaokam. Ha BigMmiHy Bifi HecTaTeBUX KINIiTUH,
rameTy XapakTepusyoTbCsA HU3bKM PiBHEM NpoLieciB 06-
MiHy peyoBMH. lameTy po3B1BaOTbCA i3 NEPBUHHUX CTaTe-
BUX KNIiTWH, LLO 3aKNafaloTbCA e B 3apOAKOBOMY BiLli.
AnuekniTmHn - XiHoyi cmamesi kaimuHu. Le He-
PYXNMBiI KyNACTi KNITUHW, po3mipom npubnmnsHo 200 MKm
(in. 116). XKiHoui rameT MICTATb y LIMTONNA3Mi BENUKY Killb- |5 116, Bygosa aviuekniti-
KICTb MOXMBHUX PEYOBUH, MITOXOHAPI, PUGOCOM, PO3BU-  Hy: 1 — donikynsipHi KniTw-
HeHy eHfoMNNasMaTUYHy CiTKy. ANLEKNITUHY BKPUTI GONi-  Hu; 2 — npo3opa 060MOHKa;
KyNAPHOI, MPO30pOoI0 Ta »KOBTKOBOI OOOSIOHKaMK, AIKi 3 — )OBTKOBa OOOMOHKa;
BMKOHYIOTb 3axXMCHY YHKLit0 11 3a6e3neuyioTb XKUBNEHHS. 4 - Appo

CnepmaTo300HM — Y0J108i4i cmamesi Kiaimu-
Hu. Ue pyxnuBi KRiTUHW, AKI MaloTb BUOOBXEHY
dopmy Tina, posmipom 50-60 mkm. Cnepmatoso-
OHW MaloTb FOMOBKY, WWIKY i IXKryTuK (in. 117).
fonoBKa MICTUTb AAPO 3 rannoigHMM Habopom
XPOMOCOM, TOHEHbKUI LWap LUTonnasmu i akpo-
comy. LA opraHena mae depmeHTH, WO CNPUAIOTb
NPOHUKHEHHIO CNepPMaToO300Ha B ANLEKAITUHY. Y
LML MICTUTBCA LEHTPIoNA i yTBOpeHa MITOXOH-
Apiamu cnipanbHa HUTKa AnA 3abe3neyeHHA pyxy
YONOBIYNX ramerT.

Omxe, 6ydosa zamem 8U3HAYAEMbCA IXHIMU

yHKyiamu.
In. 117. Byposa cnepmaTo300Ha:
1 - ronoBKa; 2 — NPOMiXKHa YacTuHa;
3 — XBOCTOBA YacCTWHa; 4 — aKpPOCo-
Ma; 5 — Aap0; 6 — KNITUHHWUI LEeHTP;
7 - Wuiika; 8 — MiToXoHApIT
AIANIbHICTb

CAMOCTI/HA POBOTA 3 TABJINLIEIO CraTeBe go3piBaHHA
MopiBHATe cTaTeBe [O3pPiBaHHSA Y AiBYaT Ta XJIOMLiB Ta CPOPMYIONTE BUCHOBOK
Npo NPUYNHA NOZIOHOCTI Ta BiAMIHHOCTI.

CraTeBe flo3piBaHHAY | CTaTeBe 103piBaHHAY

O3Hakm . .
piByart xnonuis

Konu HacTae?

AKi nepBUHHI cTaTeBi O3HaKN?

AKi BTOPMHHI cTaTeBi 03HaKN?

AKi rOPMOHW BNNVBalOTb Ha AO3PiBaHHA?
AKi ropPMOHW YyTBOPIOIOTb CTaTeBi 3an031?
AKi rameTun yTBOpPIOKOTH?

AKi ocobnmnBoCTi rameToreHesy?
Pe3ynbTtaT cTaTeBOro 4o3piBaHHA

BIONOrIA + NITEPATYPA MigniTkoBa nitepaTtypa i ctateBe AOBPIBaHHﬂ

CboropHi y CBIiTOBIl niTepaTypi iCHye NOHATTA NPO
nigniTKoBy NiTepaTypy. HayKoBLi BUAINATb TaKi Xxapak-
TEpHi 0COBNMBOCTI L€l NiTepaTypu: rofioBHWIA repo
nigniToK, MoBa aBTopa Bif, NepLuoi 0cobu, 306paXkeHHs
JOpPOCNX NEPCOHaXIB 3 TOUKW 30pYy MiANiTKiB, HeBenu-
Ka KiflbKiCTb NepCOHaxiB, YacoBa OOMEXKeHiCTb, CIIeHr ‘
nigniTKiB, AeTanbHi ONUCK 30BHILIHOCTI Y/ OFAry, No3u- :
TUBHa PO3B'A3Ka, OAVIH CIOXKeT, 06'em TeKcTy Bi 125 fo 250 cTopiHok. [Nposegite Bnac-
He JOCNigXeHHA 1 BU3HauTe TON-AeCATKY TBOPIB, AKi YATalOTb CyYacHi NigniTkun. 3anpo-
MOHYINTe NOACHEHHA 0CcO6MMBOCTEN Gi3NYHOIO Ta MCUXIYHOFO PO3BUTKY NiANITKIB, IO
BMIMBAIOTb Ha BMGIp NiTepaTypu ANA YNTAHHA.
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S8 PE3YJIbTAT
=228 1-6 6anis * 1. LLlo Take cTaTeBe fo3piBaHHA? 2. HaBeiTb NpUKnaamn BTOPUH-
HUX CTaTeBMX O3HAK Yy Xnonuis 1 gisuart. 3. LLlo Take rametoreHes? 4. Ak Ha3u-
Ba€TbCA npouec yTBopeHHA ramet? 5. LLlo Take cTtateBi KnitnHn? 6. Ha3BiTb Aekinbka
ocobnusocTelt 6y0BY CNEPMATO300HIB Ta ANLEKNITUH. 7-9 6aniB ¢ 7. fIki 03HaKu CTa-
TEBOro 03piBaHHA B X10MLiB 11 AiByat? 8. AKi 0CO6NMBOCTi yTBOPEHHA CTaTEBUX KITITUH
y giBuat Ta xnonuis? 9. LLlo BM3HaYae 0cobnmBoCTi OygoBU ANLEKNITVH i CepmaTo30-
oHiB? 10-12 6anis ¢ 10. OxapakTepun3yinTe 0Co6NMBOCTI NiANITKOBOrO BiKY.

Biooati cebe - i xumumew 8 cmonimmsx
B ManioHKy 851acHoMy - y pioHuUx 0imsx.
B. Wekcnip

§ 65. 3AMJIIAHEHHA. BATITHICTb. EMBPIOHAJIbHUIA
PO3BUTOK

OCHOBHi NOHATTA i KNtouoBi Tepminn: SAMIIAHEHHA. EMBPIOHAJIbHUIA
PO3BUTOK. MnauyeHTa. BariTHicTb.

MpuraganTe! Lo Take cTateBi KNITUHW?

MomipkynTe!
Yomy piTn Cx0XKi Ha CBOiX 6aTbKiB i BOgHOYAC Bif-
MiHHi Big HUX?

3MICT

flke 3HaYeHHA Ma€ 3anNigHeHHA B NIOANHN?

SAMNIAHEHHA - 37umma 4onosiyoi ma XiHo4oi 2amem 3 ymeopeHHAM 3u2omu,
AKA 0a€ NOYAMOK HOBOMY Op2aHi3my. Y NIOJNHUN — BHYTPILUHE 3anfigHeHHs, 3a AKOro ra-
MeTU 31BATbCA BCepeayHi XKiHOUOoro opraHismy. Lie ay»ke cknagHum i 3anexHui Big,
6araTbox YMHHVKIB MPOLEC, B AKOMY MOXKHa BUOKPEMUTY pAf nepiogis.

BHympiwHe ocimeHiHHA 3abe3neuye NoTpanisHHA CNepMaTo300HiB 6e3nocepen-
HbO B XIHOUNI OpraHi3M. Y NognHn AanLeKkniTMHa 36epirae 3gaTHICTb 4O 3an/igHEHHA
ynpopaoBX 24 rop nicna BUXody 3 AEYHUKIB, cnep-
MaTO300HM AeLo b6inblue — 6nn3bko 48 AHiB. a-
MeTW 34aTHI BUAINATW cneuianbHi pevyoBUHU - 2d-
MOHU, O CMPUAIOTD iXHIN 3yCcTpiyi Ta B3aEMOA;i.

3ycmpiy 2amem i akmueayia aliyeknimuHu
€ CTagi€lo nepexoay ANLEKNITUHM Bif CTaHy cno-
KO0 1O aKTUBHOTrO po3BUTKY (in. 118). 3annigHeH-
HA BigOyBa€eTbCA NuLie 3a NeBHOI KOHLUeHTpaLii
YOJOBIYMX FraMeT, LLLO MOACHIOETbCA HEOOXiAHICTIO
neBHoOI KinbkocTi epmeHTa (rianypoHigasu), Wwo
po3uennioe GonikynapHy O06ONOHKY AlLeKNi-
TUHW. TameTn 3ycTpivaloTbCcA B MaTKOBUX Tpybax
y»Ke 3a KiflbKa roguH nicna ctateBoro akTy.

lNMpoHuUKHeHHA cnepMamo300Ha 8 AliyeKli-
muH Bif0OyBa€eTbCA TakMM YMHOM. 3 LUTOMNNa3Mu
ANLEKNITUHX B Micui Aii depmeHTiB akpocomm

In. 118. 3annigHeHHA B ntognHu: 1 —
3piNnIN CNepmMaTo300H; 2 — 3ycTpiy
rameT; 3 — aKTUBaLis ANLEKNITUHY;

4 — NPOHVKHEHHA CNepMaTo300Ha B

ANLEKNITUHY | dopMyBaHHA 06ONOH-
KW 3annigHeHHs; 5 — 311TTA agep

YTBOPIOETLCA CNPUAMANbHUN FOPOUK, WO 3axOMsIoe roNiBKy i BTArye i BcepenunHy.
JInwe oanH 3 marxe 300 MAIH CNEPMaTO300HIB MOXe 3anAigHUTU OfHY ANLEKNITUHY.
Y KNiTHY MOXYTb MPOHMKaTK AeKiflbKa rofliBOK CMepMaTO300HiB, ane 3AnTTA BiaodyBsa-
€TbCA 3 ARPOM NMLLE OAHIEI rameTu. [1icnA NPOHUKHEHHA ANLEKNITUHA BTpayaE Goniky-
NAPHY 060NOHKY 11 GopMye 0O0NOHKY 3annifHEHHSA, AKa NepeLIKoKa€ MPOHNKHEHHIO
iHWKMX ramer.

3nummsa 2annoioHux sdep 060x KAiMuH
CYyNpOBOAXKYETLCA BiAHOBNEHHAM [WMOIAHOIO
Habopy XPOMOCOM I YTBOPEHHs 3urotu (3annig-
HeHoI AnuekniTMHKM). Ha uin cTagii BinbyBaeTbcA
reHeTUYHe BU3HAYeHHA cTaTi. lameTn MicTATbL
NMONMOBMHHUIA Habip XPOMOCOM: CTaTeBi KNiTUHU
KiHKK MatoTb 22A+X, a rameTn YONOoBIKiB MICTATb
22A+X abo 22A+Y (ge A — HecTaTeBi XPOMOCOMU,
X, Y - cTaTeBi xpomocomu). TakuM YNHOM YOJIOBi-
KW 3a CTaTEBUMW XPOMOCOMaMM JaloTb ABa TUMK
rameT, a XiHKW1 — oguH Tun. AKLWO Npu 3anaigHeHHi
Jo anueknitnHnm 3 22A+X xpomocomamm noTpa-
nasAe cnepmaTo300H 3 22A+X xpoMocoMamu, YTBOPIOETbCA 3aPOAOK XKiHOYOI CTaTi, a
AKLWO 3 22A+Y XxpomMocoMamm — 3apOfOK YOJSI0BIYOI CTaTi.

Akmueauia 3uzomu 00 nodiny (Opo6iHHA), AKe PO3NOUYNHAETLCA BXe Yepes Kinb-
Ka roguH nicna 3annigHeHHs. BOHO NpoaoBXyeTbCA KinbKa fib 3a paxyHOK Hakonuye-
HUX MOXKUBHUX PEYOBMH umTonnasmu. [lo cepeamnHn WocToi Aobu 3apOAoK yxKe Mae
noHag 100 gpibHMX KNITUH.

In. 119. TeHeTUYHe BM3HAUYEHHS CTaTi
y NIOANHW

Omxe, 3a80sKU 3ansiiOHeHHI0 0imu nodibHi 00 ce8oix bamebkis, i 8 mol xe yac —
8iOMiHHI, momy w0 Mmarome HenosmMopHy kombiHayito cnadkosor
iHpopmauil, aKky ompumasnu 3as0sKU NOEOHAHHIO 2aNJ1I0i0HUX XPOMOCOMHUX
Habopie 6bameka U mamepi.

AIKi ocHOBHi eTann em6pioHaNbHOro PO3BUTKY NIOAVHI?

Micna 3annigHeHHA B XXIHOYOMY OpraHi3mi HacTae BariTHiCTb. BariTHicTb — ye ¢isi-
0/102i4HUL CMAH OP2aHI3MY XiHKU, N08'A3aHul i3 3an1iOHeHHAM ma 8HyMpiluHLO0ympo6-
HUM po3sumkom 3apooka U naody. MNepiop BariTHOCTI Y NOAVMHN B pa3i HOPManbHOro
nepebiry Tpmeae 6nmn3bko 280 aHiB (40 TXHIB). MepLwrMM 03HaKamy BariTHOCTI € 3a-
TPVMKa MeHCTpYalLlii, NOTAr A0 KMC/IOro 1 CONIOHOrO, Bifpa3sa A0 AeAKMX BUAIB XKi, Hy#o-
Ta, CNOCTEPIraeTbCA TaKOXK COHNMUBICTD, APaTiBNMBICTb. B opraHiami manbyTHboi matepi
BiI6yBaOTbCA 3HaUHi FOPMOHasbHi 3MiHW. lMocrneHo BUPOBNAETLCA nNpo2ecmepoH i no-
UYMHAETHCA NiJrOTOBKA MOJIOYHMX 3a103 0 BUrofoBYBaHHA. EMOpioHanbHMiA po3BMTOK
nig Yac BariTHOCTI MOAINAIOTb Ha ABa Nepioan: 3apoaKkoBuin i nnogosui (in. 120).

3apopkoBuil nepiog — ye nepiod hopmMy8aHHA 3apodKa, Wo Mpusae 8i0 MoMeH-
my imnaaHmayii 00 ymeopeHHa naayeHmu. Tlicna 3annifHeHHA 3UroTa, Wo akTVBHO
LinnTbcA, NepemillyeTbca No MaTKOBIN TPyOi o maTku. Micna Kinbkox noginis popmy-
€TbCA CKYNUYEHHA KIITUH, AKe Ha3UBAETbCA Mopyd (Bif naT. morula - Arofa WoBKoBUL).
MpnbnnsHo yepes 6 JHiB MicnA 3annifHeHHA BCcepeaunHi KNiTMHHOI Macn GopMyeTb-
CA NOPOXHUHa. Tenep Lie OfHOLWAPOBMI 6araTOKNITUHHUIN 3apPOLOK, AKMIA MaE Ha3By
6nacmoyucmu. Ha 7-via geHb nicna 3annigHeHHA 6nacToumcTa 3aHypPETLCA B CIN30BY
060M0OHKY MaTKM 1 NPUKPINeTbCA A0 Hel. Liel npouec Ha3nBaeTbcA imnaaHmadiero.
MoTpanuBLM B MaTKy, 3apPOA0K NMOYMHAE LIBMAKO PO3BMUBATMCA. BUHMKaOTb 3apoaKoBi
JINCTKK, 3 HUX YTBOPIOIOTLCA TKAHVHU Ta opraHn. Ha 5-My TUXKHI y 3apofKa BXe € cep-




Lle, 3a4aTKM Oueld, roNoBHOro Mo3Ky. HanpukiHui gpyroro micauAa Bigbysaetbca naa-
ueHmayis 3 yTBOpeHHAM niayeHmu (Big nat. placenta - Kopxuk), abo gntaye micue.
MnaueHTa € 0COGNMBMM OpraHoM, AKWIA 3abe3neuye nAig NOXXUBHUMU PeYoBMHaMU 1
K1CHeM, BOMpPAE KiHLEeBi NpoayKT! 06MiHY, CeKpeTye rOpMOHM i ciyrye 6ap’epom ans
WKiANVBUX peyOoBUH. Bif yTBOpeHHA NnaLeHTn 3apofoK Ha3nBatloTb NIOA0M.

MnopoBuii nepiof — ye nepiod po3sumky naody, Wo mpusde 3 NOYAMKy mpemos020
Micays 0o HapooxeHHA. PO3BUBAETLCA NAig Y N100080MY MiXypi, O PO3MILLEHWNI BCe-
peauHi MaTKn 1 yTBOPEHU AeKinbkoma o6onoHKamu. BcepepmHi mixyp 3anoBHeHUi
HAasKos0NIiOHUMU 800aMU, WO YTBOPEHI B8HYMPIWHEO N/100080t0 060/10HKO. LiA
pigvHa 3axuULae Nnif Bifi MeXaHiUHMX MOLKOAXKEHb Ta 3abe3neuye Moro pyxu. 3 op-
raHisMom matepi nnig NOEAHaHNIA NYNKOBUM KaHaTUKOM, abo nynosuHOIo, L0 MICTUTb
apTepii Ta BeHy. 3aBAAKM NYMNOBUHI NI OTPUMYE MOXMBHI PEYOBMHM 3 KPOBI MaTepi
ONA KUBMEHHA, aHTUTINa ANA 3aXUCTY, KUCEHb ANIA QUXAHHSA, BigAa€ NPoayKTV O6MiHY B
KpOB MaTepi B npoueci BUAineHHs.

In. 120. Crapii embpioHanbHoro nepiogy noaunHu: 1 — 3UroTa; 2 — 61aCTOUNCT]; 3 — 3aPOJOK
Ha CTagii nnaueHTauii

Omixe, 0CHOBHUMU emanamu emMbpioHAIbHO20 pO38UMKY JIOOUHU
€ 3apodkosuli ma njao0osuli nepiodu.

AKN BNAMB HIKOTUHY Il aIKOroJ1io0 Ha Po3BUTOK nnoay?

KpuTtuuHi nepioaun BariTHocTi — ye nepioou po3sumky 3apodka ma nniooy, Konu
IXHA 8pasnusicme 00 8nJIUBY HECNPUAMIIUBUX YUHHUKIB € Halbineworo. MoB'A3aHo ue 3
TUM, WO B Ha3BaHi Nepioan 3HaYHO MOCUNIETbCA OOMIH peyoBUH. Hecnpuatnnsmmum
UMHHMKaMK BMANBY HaBKOMMLWIHbOIO CepefloByLLIa Ha NAif €: HecTaya KMUCHIO, nepeo-
XONOMMEHHA, Neperpis, NikapcbKi Ta MeAnyHi npenapaTtun, OTPYTU, HIKOTWH, anKkorosb,
XimiuHi fo6aBKu, 30yaHVKY iHeKUiN. 3anexHo Bif nepiofy pO3BUTKY 3apofiKa Lie MoXe
BMABUTUCA BKPal Hebe3neyHnM i HaBiTb 3rybHM ANA HbOro, TOMy MaibyTHIM Mami cnif,
6yTr 0co6nMBO yBaXKHO | 06epexxHOo0. OCHOBHUMY KPUTUYHUMW Nepiofamu BariTHO-
CTi € iMnnaHmayis, ymeopeHHs opaaHie (opaaHozeHe3) Ta niayeHmayis.

Hanbinbw nowmpeHmn i HebesneyHMMM AnA PO3BUTKY 3apofKa i nnoay € Bniu-
BV HIKOTMHY 1 ankorosto. Lli peyoBrHM gye WBUAKO NPOHNKAOTb B TKAHUHN 1 OpraHu
naoay, Wo CAPUYNHAE NOPYLUEHHA IXHbOro HOPMAanbHOIO PO3BUTKY. Y BariTHOI »KiHKM,
AKa KypuWTb, 36iNbLIYIOTbCA PU3NKU BUKMAHIB, MEPTBOHAPOOXKEHHSA, NepeyacHmX no-
noris. KypiHHA maTepi nig yac BariTHOCTi CMPUYMHAE 3BYXXEHHA CYAUH, WO YCKNALHIOE
HaXO[XKEHHA MOXMBHUX PEYOBMH [0 Mogy. YHacnifoK Lboro cnoctepiraeTbca nopy-
LUEHHA POCTY, YNOBINbHEHHA PO3BUTKY NioAy. HagxoaeHHA HIKOTMHY B OpraHiam Ha
paHHix cTafifx BHYTPILUHbOYTPOOHOro PO3BUTKY MOXKe CMPOBOKYBaTK BaAu PO3BUTKY.
CmpykmypHi nopyweHHs, Wo 8UHUKAOMb 00 HAPOOXXeHHA OUMUHU | 8UAB/IAIOMbCA 8i-
Opasy abo Hes0083i Nic/1a HaPOOXeHHA | 3yMO8/1IoIMb NOpyWeHH:A yHKYil opaaHis — e
ypoo»eHi 6adu po3sumky. HanbinbLu BaxKKUMU € ypoaeHi Bagu po3suTky LHC, cep-
LA, WIYHKOBO-KULIKOBOTO TPaKTY Ta HUPOK. ANKOTrOfb, AIK | HIKOTWH, € YNHHNKOM, AKUI

30aTHUI BUKNMKaTK cepiio3Hi aedekTn y nnoga. HanuvacTiwe Hacnigkamy BXMBaHHA
anKorosibHMX HaMnoiB Nif Yac BariTHOCTI CTalOTb CAMOBINIbHE NepeprBaHHA BariTHOCTI i1
anKoronbHUN CUHAPOM nioAa (nopyLeHHA GYHKLiT HepBOBOT CCTEMN, 3aTPUMKa POC-
Ty N10AQ, BaAn PO3BUTKY OpraHiB).

Omixe, ompy€eHHA 0p2aHi3my 8HACTIOOK KYPiHHA MA 8XUBAHHA AJIKO20/TH0
nio yac 8azimHocmi Moxe 3yMo8uMuU NopyweHHs po38Umky niaooy, 36ibWye pusux
CNAoKoBUX MA OHKOJI02IYHUX 3aX80PIOBAHb Y MalibymHboi OUMuUHU.

QIAJNIbHICTb

CAMOCTIVWHA POBOTA
3 UTIOCTPALIEIO

Po3rnAHbTe inlocTpauito MaTKn XiHKK 3 nno-
[OM ycepefuHi Ta yBifnNoBigHITb BKa3aHi Ha3Bu 3
NO3HaYeHHAMMU.

... —NnaueHTa, abo anTaye micue;

... — NynoBKHa, abo NynKoBWI KaHaTUK;

... — MNOJOBUN MiXyp;

... — HaBKononnigHi Boam nnogoBoro Mixypa;

... — BHYTpILLUHA 060N0OHKa NI0AOBOroO Mixypa
(aMHioH);

... — NNig, AKNA NOYMHAE roTyBaTnUcA Ao no-
norie (MOBepPTAETLCA FOIOBOIO A0 WNIKN MATKK).

[oBefiTb TBEPOXKEHHA MPO 3aNEeXHiCTb PO3-
BUTKY AUTUHW B MaTEPUHCbKOMY OpraHi3mi Bif
340pOoB’A MaTepi
BIOJIOTIA + CYCNIJIbCTBO BcecBiTHiN AeHb nomnepemkeHHS BPOAXKEeHUX Bap,
pPO3BUTKY

[na nowwrpeHHA iHpopmaLii Npo Kpoku, AKi cnig pobuTu ycim
MarnbyTHiM 6aTbkam, Wob maTu 3goposux giten, y 2015 poui 6ys W?Irgﬁ
3anovaTkoBaHWU BcecBiTHIN feHb nonepepMXeHHA BPOAXKEHMWX de'ects y
Baj po3BUTKY. BigsHaualoTb 1noro wopoky 3 6epesHa. 3acTocyii- da:.,r
Te 3HaHHA TeMU Ta OOrPYHTYNTe OKpeMi pekoMeHAaaLii MeaunKiB
LoAO nonepeaKeHHA Baf PO3BUTKY ANTUHN

| PekomeHpauii |

OO6rpyHTYBaHHA |

LLloneHHe BXMBaHHA XiHKaMK 11 YonoBikamu 3a 1-2 micaui
[0 3a4aTTa GOoNiEBOT KMCNOTH

BiamoBa Bif BXM1BaHHA ankorosto N KypiHHA
LLlenneHHa 3rigHo 3 Kanengapem wwenneHb
MepanuHe obcTexeHHA 3a 4-5 micAuiB A0 3a4aTTa

B10J10TIA + XIMIAl Ankoronb 11 pO3BUTOK NoAy
AnKorosb — Lie eTaHon (ETUIOBUI CANPT, BUHHUI CNINPT), Opra- CE I”I.;OI'I
HiYHa crnonyka, NpeAacTaBHUK pAdy OAHOATOMHMUX CAMPTIB. 3rigHO =
HauioHanbHOro ctaHgapTy YKpaiHu, eTaHon - Le TOKCUYHA peyo-
BVHA, WO 3a CTyNeHeM BMNBY Ha OPraHi3M JIIOAUHN HANeXunTb JO
YyeTBEPTOro Kfacy Hebe3neyHmx peyoBuH. OBrpyHTYITE CyaKeH-
HA MPO WKIAANBUA BNANB anKkOroJito, @ TaKOX HIKOTUHY 11 TIOTIOHO-
BOrO VMY Ha PO3BUTOK N0OAY.




A8 PE3VYJIbTAT

===l 1-6 6anis * 1. Lo Take 3annigHeHHa? 2. Ake 3annigHeHHa y nioguHn? 3. Lo

Take BariTHiCTb? 4. Ha3BiTb 1Ba OCHOBHMX eTanu eMOPiOHasIbHOrO PO3BUTKY.

5. lLlo Take KpUTKYHI Nepiogu BariTHOCTI? 6. AKi YNHHUKK € HECMPUATINBMMMN ANA 3a-

pogzka i nnogy? 7-9 6anie ¢ 7. flke 3HaueHHA 3annigHeHHs y moguHn? 8. AKi OCHOBHI

eTanu embpioHaNbHOrO PO3BUTKY NOANHU? 9. AKWI BMIMB HIKOTUHY M ankoronio Ha

po3BuToK niogy? 10-12 6anie ¢ 10. BUCNOBITb CBOI CyAMeHHS NMPO 3aNeXHiCTb PO3-
BUTKY QUTUHN B MaTEPUHCbKOMY OpraHi3mi Big 340pOB’A maTtepi, il NoBefiHKN.

KoxxHuli xo4e »xumu 00820, ase Hixmo He xo4ye cmapimu.
0.CeidT

§ 66. MOCTEMBPIOHAJIbHUI PO3BUTOK JIIOAVHW.
PENPOJAYKTUBHE 300POB’A

OCHOBHI NOHATTA N Knoyvosi Tepminm: MIC/IASAPOAKOBUA PO3BUTOK.
BikoBi nepiogu nioanHn. PenpoayKTnsBHe 340poB’A.
MpuraganTte! Lo Take po3BUTOK?

MomipkynTe!

Yomy niognvHa 3MIHIOETbCA B MpoLeci
PO3BUTKY, AKLLO CNafKoBa iHpopmaLlis, oTprMaHa
Bify 6aTbKiB, € TIED CaMOI0 Ha KOXHOMY 3 BiKOBUX
nepiogis?

3MICT

Aki 0co6nMBOCTI NocTeM6pioHaNbHOro po3BUTKY?

Micna HapO@KEeHHA AWUTUHW MOYMHAETLCA i MOCTEeMOPIOHANbHUI PO3BUTOK, LUO
TPMBAE ax A0 KiHUA XKuUTTA. [epiogn3saulia Lboro NpoMmixKKy MoXxe 34iNCHI0aTCA 3a pi3-
HUMUW KpUTepiamn. 3a HaCTaHHAM CTaTEBOI 3PiNoCTi y nocTtembpioreHesi BUOKpPeMIo-
l0Tb TP Nepioamn: JopenpoayKTUBHUN, PENPOAYKTUBHMI Ta NICNAPENPOAYKTUBHNN.

lNMepedpenpodykmueHuli nepiod — ye nepiod XUumms O0p2aHi3my 8i0 HapPOOXKEHHs
00 HACMAHHA cmamegoi 3piiocmi. Y piByat Lel nepios TPUBAE Bif HAPOAXKEHHA Ao 16
POKiB, y xnonuis — o 18 pokiB. XapakTepmnsyeTbCa NPOJOBXEHHAM PO3BUTKY OpraHiB
Ta 36inblUEHHAM Macy 1 poCTy opraHiamy. Maca Tina ntognHy NOpPiBHAHO 3 Macol HOBO-
HapoZXeHux 36inbluyeTbca B 20-25 pasis. [NocuneHnii pict AUTUHN CNOCTEpPIraeTbes y
BiLi 1-3 poKu, y Bili 5-7 poOKiB i B NigniTKoBOMY BiLi. Y noAnHW nicnapenpoayKTUBHUN
nepiog Bifpi3HAETbCA BIZHOCHO GiNbLLOIO TPUBANICTIO, OCKiNIbKY BifOyBaeTbCA ¢iziono-
FiYHURA, Gi3UYHNI | NCUXIYHWIA PO3BUTOK.

PenpodykmueHuli nepiod - ye nepiod cmamegor 3pisiocmi op2aHiamy, ujo xapak-
mepu3syemsca 30amHICMI0 JII0OUHU 00 PO3MHOXeHHS. Y LLbOMY NMPOMIXKKY OpraHi3m fito-
OVHN GYHKLIOHYE fIK CTillKa Camoperysoya CucTemMa, 3atHa NigTprmMyBaTi CTanicTb
BHYTPILWHbOrO CcepefoBMLIa. XapakTepu3yeTbCA Nnepiof 3piBHOBAXKEHICTIO NpoLecis
YTBOPEHHSA Ta 3arnbeni KNnituH i 36epexkeHHAM Macu 11 po3MmipiB Tina. Y uen nepiog maca
HapOCTa€, B OCHOBHOMY, 3@ PaxyHOK MPOBOI TKaHNHM, XO4a MPY CMNOPTUBHUX TPEHY-
BaHHsAX BOHA MOXe 36inbLUyBaTNCA 1 32 PaxyHOK M'A30BOT Macu.

NMicnapenpodykmueHuii nepiod — ye nepiod, W0 Xxapakmepusyemsca 8mpamoio
Op2aHi3My 30amHOCMi 00 PO3MHOXeHHA. B opraHiami NOAUHM 3MEeHLIYETbCA BMICT

BOAV, IHTEHCKBHICTb OO6MiIHY pPeyoBUMH, NOCNAbNITLCA XKUTTEBI OYHKLII, cnocTepira-
€TbCA 3MEHLLEHHA MacK Tina Ta horo po3mipis. Ha Lbomy eTani BinbyBaeTbca cTapiHHA
opraHiamy. CmapiHHa 10OUHU - NPoyeC 3aKOHOMIPHO20 BUHUKHEHHSA 8iKOBUX 3MiH, AKi
Nnocmynogo npu38o0ame 00 CKOPOYEHHSA NPUCMOCY8ASIbHUX MOX/IUBOCMel OpedHi3my.
Hayka npo 3aKoHOMipHOCTI CTapiHHA - repoHTonoria. O3HaKu CTapiHHA NPOABAAIOTLCA
Ha BCiX PiBHAX OpraHi3auii >KMBOro opraHiamy. Tak, B KNiTVHaX 3HUXKYETbCA aKTUBHICTb
dbepmeHTIB, NOPYLWYTbCA NPOLECcH CaMOBIGHOBNEHHA OBiNKiB, HYKNEeIHOBUX KUCIIOT.
OcobnuBy porb y cTapiHHi Bigirpae BTpaTa HepoHis LIHC.

Omixe, MOCTEMBPIOHAJIbHU PO3BUTOK - ue po3sumok 8id HapodxeHHs 9o
cMepmi 0pedHi3my, OCHOBHUMU NOOIAMU AKO20 € cmamese 003pi8aHHs, picm i cmapiHHs.

Aki BikoBi nepiogu noctem6pioHanbHOro po3BUTKY NIOAMHN?

BikoBi nepiogu — ue nepiodu xumms 1t00UHU, W0 8iOPi3HAIOMbCA 0C06UBOCMAMU
pocmy (i po3zsumky. BignoBigHO [0 BiKOBMX 0COOBNMBOCTEN PO3BUTKY XUTTEBUN LUK
noAVHW NOAINAITb Ha Nnepioaun.

Mepiop HoBOHapopKeHocTi (Nepwi 10 AHIB). Y HEMOBNATU CNOCTEPIraETbCA He-
nponopuiiHa byaoBa Tina, KiCTKM Yepena i Ta3oBi KiCTKU He3pocii, B yepeni € mim’ay-
Ka, xpebeT 6e3 BUrnHiB. NounHaTb GyHKLIOHYBaTV OpraHu ANXaHHsA, Mane Koo Kpo-
BOOOIry, MmexaHi3amu Tepmoperynsauii, akTMBi3yeTbCA IMyHHa CUCTEMa, BUABMATbCA
XapuoBi pednekcu.

pypHun BiK (o 1 poky). Y AnTUHK 36inbLIyeTbCA PIiCT — B cepeiHbOMy Ha 23—
25 cm, dopmytoTbea BUTMHM XpebTa, 3'ABNATLCA MOMOYHI 3y6u. QopmytoTbca M'A3N i
3'ABNAETbCA NOoTpeba XOAUTU, yTBOPIOKTLCA XapUuoBi YMOBHI pednekcu.

PaHHE ANTNHCTBO — nepiof AcenbHOro Biky (1-3 poku). Y auTUHM 3apocTatoTb
TiM'AYKa, 3MiHIOITbCA NPONOpPLii TiNa, yNoBiNbHIETbCA PIcT (8-11 cm Ha piK), po3BU-
BAETbCA MO3OK. BigbyBaeTbca nocTynoBumi nepexig Ha cninbHe xapyyBaHHSA, WBUAKO
PO3BMBAETLCA MOBA | MUC/IEHHA, BUPaXeHi eMouii.

Meplue AUTNHCTBO — Lie nepiof AOLWKiNbHOrO BiKy (3—7 pOKiB). Y AOWKINbHAT Bif-
6yBa€eTbCA 3aMiHa MONOYHMX 3y6iB Ha MOCTINHI, JiTU BUPOCTaloTb Ha 5-7 cm 3a piK. Y py-
Xax BUABNAETbCA CTilKa Y3rof»KeHiCTb, MOBa NOB'A3YETbCA i3 MUCTIEHHAM, GOopMYOTbCA
YMOBHIi pedneKkcn NnncaHHA, po3BnBaETbCA daHTasifA, NPOBigHO AiANbHICTIO € irpoBa.

[Apyre AUTUHCTBO — Lie MONOALWMI WKiINbHUN BiK (7-10 pokis). CnocTepiratoTb-
CA YyNOBiNIbHEHHA TeMMiB POCTY, PO3BUTOK OMOPHO-M'A30BOI cuctemu, nicna 10 pokis
3POCTaloTbCA KIiCTKM Ta3a, CeKpeLia cTaTeBMX FOPMOHIB CNpUAE NOABI BTOPUHHIUX CTa-
TeBUMX 03HaK. [poBiAHa AiANbHICTb — HABYaHHSA, WO 0OYMOBIIOE PO3BUTOK PO3YMOBUX
3gi6HOCTEN.

NignitkoBuin nepiog — nepiof cepefHbOro LWKINbHOrO BiKYy (3@ BU3HAaYEHHAM
OOH - ue Bik 3 10 go 19 pokiB). Y Lell cknagHuin nepiof 34icHIOTbLCA OYpPXVBUI
PO3BUTOK BCiX CMCTEM, IHTEHCUBHE CTaTeBe [03piBaHHA, OPMYIOTbCA BTOPUHHI CTaTeBi
03Haku. CnocTepiraeTbcs PO3BUTOK abCTPAKTHOIrO MUCIIEHHA, eMOL Ta BUABMAETbCA
NCUXiyHa HEBPIBHOBAXEHICTb.

lOHaubKNi nepiop — nepiof cTaploro wWkinbHoOro Biky (19-21 pokis). 3aBepLuy-
€TbCA picT, POpMyBaHHA OpraHi3my i cTateBe AO3piBaHHSA.

3pinui BiK HacTae y BiLi 21 pik. Mepwuin nepiog 3pinoro Biky (21-35 pokis) € Hal-
NPOAYKTMBHIWKM NepiogoM Yy XUTTi noguHu. Jpyrnn nepiog 3pinoro BiKy (Big 35 ao
60 pokKiB) € nepiogom peanizawii NIOANHOI CBOIX MOXKTMBOCTEN.

Moxunuin Bik NourHaeTbcA 3 61 pOKy B YONOBIKIB i 3 56 POKIB Yy »KiHOK.

Crapeuuii Bik NoynHaeTbca B 75 pokis. Jltogm 3 Bikom 100 i 6inblue pokis — foB-
roXkumTeni.




Om»xe, nocmemM6pioHAbHUU PO38UMOK JIIOOUHU MAE YMOBHO 8U3HAYEHY
nepiodu3sauito, 3acHo8aHy Ha bionoziyHuUx U coyianbHUX 0cobu8oCcmax

AK HecNPUATANBI YMHHUKN BI/INBAIOTb Ha PenpoayKTNBHE 340PpO0B’a niognHn?

PenpopykTuBHe 340poB'a — ye cmaH 6;71a2onosiyyqys pyHKYil i npoyecie penpooyk-
Mu8HOI cucmemu, a MakoX cmamegux 8iOHOCUH Ha 8Cix cmadisx Xumms. I[HWyuMmmn cno-
BamWU - Lie 30aTHICTb Nlofgen [0 3a4aTTA | HAPOAXKEHHA fiTen, MOXINBICTb CeKCYyanbHNX
BiJHOCMH 6e3 3arpo3u 3aXBOPIOBaHb, IO NepefanTbCcA CTaTEBUM LUAAXOM, be3neka
BAriTHOCTI Ta MOJOTiB, BUXKMBAHHSA OUTWHU, 6larononyyys MaTtepi 1 MOXIMBICTb MaHy-
BaHHA HAaCTYNHUX BariTHOCTEN.

Ha penpogyKkTnBHe 300pOB'A NoAVHM BMIMBAE 6e3/1iv YUMHHUKIB, ane Hannowwu-
PEeHIWVMN MPUYMHAMM MOPYLLEHb € abOPTU, XBOPOOU CTaTeBMX OPraHiB Ta LWIKIANUBI
3BUYKMN.

AGOPT BUKIIMKAE FOPMOHaNIbHWUI CTPEC, NPU3BOAUTb A0 Pi3HUX NopyLueHb ¢i3ny-
HOro Ta NCUXOJIONYHOrO CTaHy. He € ceKpeTom, Lo BiH MOXe CMPUYMHUTA Yy MaibyT-
HboMy 6e3nnigan. PaHHIN NoyaToOK CTaTeBOro KWTTH, i AK HACNILOK LbOro — aboptn y
6araTbOX »KiHOK € MPUYMHAMM He nuLe 6e3nniaaa, ane i po3BUTKY 6araTbox 3aXBOpPIO-
BaHb OpraHismy.

MoLWwrpeHOo NPUYMHOK BUHMKHEHHS 3aXBOPIOBaHb CTAaTEBUX OPraHiB € iHgheKuii,
wo nepedaromoscsa cmamesum winsaxom (INCLL). Taki xBopobu sk cuginic, 2oHopes,
MPUXOMOHO3, XJ1aMi0i03, 2eHiManbHUl 2epnec PyNHyIOTb CTaTeBi OpraHu, NPU3BOAATbL
[o 6e3nninana Ta iHdiKyBaHHA ManbyTHbOI AUTKHM. Taki 3axBoptoBaHHs, sk CHIJL, rena-
T1TK B i C MOXKyTb NepefaBaTUCA CTaTEBMM LLJIAXOM i 3arpo>KyBaTy He JiviLle PenpoayK-
TMBHOMY 340POB'I0 IIOAMHN, @ N 11 XUTTIO.

AnKOronisam, KypiHHA 1 BXXUBAHHS HapKOTUKIB Mpr3BOAATb A0 6e3nningn, HeBu-
HOLLYBAHHA BariTHOCTI Ta HAPOAXEHHA BaXXKOXBOPUX AiTen. HaABHICTb uux WKignm-
BMX 3BUYOK CMIPUAE PO3BUTKY iMMOTEHLLii, BUKITMKAE 3aTPUMKY BHYTPILLHbOYTPOOHOIO
po3BUTKY Mnogy, GOpMyBaHHA YPOIXKEHUX Baf PO3BUTKY, BUHUKHEHHSA HAPKOTUYHOT
3a51eKHOCTi Y HOBOHAapPOAXEeHOro, pO3yMOBY BiCTanicTb Ta iH.

MnaHyBaHHA Ta peTesibHa NigrotoBka ManbyTHiX 6aTbKiB O BariTHOCTI, BeleHHs
3[0POBOr0 CNoCoby »UTTH, BiAMOBa Bif WKIQIMBYX 3BMUYOK CMIPUAITb HOPMaslbHOMY
nepebiry BariTHOCTi Ta MOJIOriB, HAPOIXKEHHIO 3[OPOBMX AiTeln

OTxe, penpodykmusHe 300p0o8’a — e Hal8ax/susiwa ck/adoead 3a2asnbHo20 300p08's
KOXHOT I00UHU, KOXHOI poOUHU U Cycninbcmea 8 yinomy

[IANIbHICTb

CAMOCTIVAHA POBOTA 3 TABJIULIEIO PenpoayKTuBHe 380poB’a
3acTocyiiTe 3HaHHA Ta OOFPYHTYNTe OCHOBHI peKkomeHAauil Ana 36epexxeHHs pe-
NPOAYKTUBHOIO 3[0POB’A XKIHOK 11 YOMOBIKIB.
Ta6nuusa 60. OCHOBHI PEKOMEHAALLIT OO0 36EPEXKEHHA
PEMPOAYKTUBHOIO 340POB’'A NNIOAUHNA

| PekomeHpauii

| OO6r'pyHTYBaHHA

KaTeropnyHa BigMOBa Bif WKiANVBUX 3BUYOK
Mpw BuABReHHi iHbeKLUil, AKi NepefaloTbCsA CTaTEBUM LLAAXOM, NiKyBaTU
noTpibHO AKOMOra paHilue

YHuKanTe Nepeoxoof»KeHb H/MHbBOT YaCTUHM Tina, CUbHUX yaapis B
OiNAHKN CTaTEBUX OpraHis

BepiTb akTMBHMI CNOCI6 XUTTA

OpraHi3ynTe po3yMHe 36anaHcoBaHe xapuyBaHHA 3 HEOOXiAHNM BMICTOM
BiTaMiHiB Ta 6ioenemeHTiB

YHUKHEHHS HebaXkaHOT BariTHOCTi Ta abOPTiB, 30Kpema LLAXOM BUKOPU-
CTaHHA Cy4YacHUX 3acobiB KOHTpaLenuii

ONTManbHUN BiK ANA HapoOKeHHA ANTUHW Ue 20-35 pokis

MPOEKT Tim'AuKa it nicnaem6pioHanbHMit pO3BUTOK

B uepeni HoBoHapopkeHOro € mim’a4ka - pi-
NAHKN MK KiCTKamy yepena, 3axuLleHi M'AKoK crno-
NYYHOIO TKaHMHOW. MantoK HapOaXKY€ETbCA 3 WiCTbMa
Tim'Aaukamu. Lle nepepHe (1) Ta 3agHe (2), ABa KNNHO-
nogibHi (3) Ta gBa cockonofi6bHi (4). 3 nepwurx AHIB
HapOMXKEHHA AWUTWHM MonoAuX O6aTbkiB TypbyloTb
MUTaHHSA NOB'A3aHI 3 TiM'AYKaMu. A came UM He Haf-
TO BOHM BENUKI, YN HE HAATO MaJli, KONn i AK MaloTb
3apOCTy, HaBilWo NOTPIOHI Ta AKi GYHKLT BUKOHYIOTb.
lMigroTynte NpoeKT, y AKOMY JanTe BignoBidi Ha Ui 3a-
NUTaHHA.
blonoria+ MEAULIMHA MpocTaTa i1 340pOB’Al YONOBIKIB

Mpocmamum - HalnoluMpeHilla YosioBiYa XBOp0oOa, 3 AKOK 3HANOMI He MeHLle
NONOBUHN YONOBIKIB NnaHeTW. Npo NOWKMpPeHICTb Pi3HNX BUAIB NPOCTaTUTY CBigUUTb
JOCUTDb BiJoMa B MefIMUYHX KoJslax GpopmMyIa, 3a KO0
30% uonosikie ctapwe 30 pokis, 40% 4onoBikiB (== ~
cTapuue 40 pokis, 50 % cTapwe 50 pokiB i Tak gani | (/H_Mh\l
CTpaxkpaioTb Bif Uiel xBopobu. Mpu LiboOMy B OCTaHHI L‘
POKU NPOCTATUT CUAbHO «MOMOJIOALIABY i CUMNTOMU :

/l

NpOCTaTUTY BCE YacTile 3yCTpivalTbCA y 30BCiM MO-
nofuvx YonoBikiB, 0C06NNBO y BeNnKKxX Mictax. Cnpo-
OynTe NoAcHNUTK, Yomy? AKa posib MpocTaTy AnAa 36e- 3ananeHa 3popos.a
peXKeHHA penpoayKTMBHOIO 3040POB’A YONOBIKiB? npocrata npocrata

A= PE3YJIbTAT

==l 1-6 6anie * 1. Lo Take noctembpioHanbHUIN Po3BuToK? 2. Ha3BiTb Tpu oc-
HOBHMUX eTanu nocteMbpioHanbHOro po3BuTKy ntoauHw. 3. LLlo Take BikoBi ne-
piogn? 4. Yomy BMnainAoTb BiKOBi nepiogun noguHn? 5. LLlo Take penpogyKTnBHe 340-
poB’a nognHn? 6. Ha3BiTb HeCnpuATANBI ANA penpoayKTUBHOIO 340POB’'A UMHHUKK
cepefoBuuia. 7-9 6anis ¢ 7. Aki 0cobnMBOCTi NOCTEMOPiIOHaNIbHOro Po3BUTKY? 8. AKi
BiKOBIi nepiofy noctembpioreHesy nioguHn? 9. AK HECMPUATINBI YNHHWKN BMINBAKOTb
Ha penpoayKTBHe 340poB'sa nioguHn? 10-12 6anis ¢ 10. O6rpyHTyATe OCHOBHI peKo-
MeHAaUii 4na 36epexxeHHs penpoayKTVBHOIO 30PO0B'A XKIHOK 1 YOSOBIKIB.




JlloduHa - ye cycnineHa icmoma, 8iOMiHHOIO 03HAKOIO AKOI € c8idomicme.
BionoriyHnin cnoBHUK

Y3ATAJIbHEHHA KYPCY

OPTAHI3M NOOUHN - ye yinicHa giokpuma 6ionoziyHa cucmema, skiti enacmusi
pigHesicmb, 06MiH pe4yosuH, eHepeii ma iHghopmayii, camopezynayis, camosiomeoper-
HA MAa CAMOOHOBJIEHHS.

OPrAHI3M JTIOAWHU AK LLIJTICHA BIOJIOTTYHA CUCTEMA

QDyHOameHTasbHi BNACTUBOCTI OpraHiamy nioanHu
Camopezynayia. CamooHoenieHHs. CamogiomeopeHHs.
HansaranbHili BNaCTMBOCTI OpraHiamy ntoanHu
O6MmiH peyosuH. ADanmueHicmob. lomeocmas.
Modpasnusicms. Picm. Po3geumok

7 ! 7

CTpyKTypHa opraHisauia (DyHKUioHanbHa opraHisauis

MonekynapHuii piBeHb
KniTnHHWN piBeHb
TKaHWHHWI piBEHb
OpraHHui piBeHb
CrcTeMHui piBeHb

OpraHi3amoBui piBeHb

7 7 7

OcHoBHi ¢izionoriyHi GyHKLIT opraHiamy noanHu
Onopa, pyx, »ueyieHHs,, OUXAHHA, Kp08000iz, 8udineHHs,
PO3MHOeHHs, pyX, pe2ynauyis npoyecie
OcHOBHI TMNW perynauii GyHKLiN OpraHiamy noanHu

OyHKUioHanbHi ogMHMLi
QisionoriuHi cuctemun
OyHKUioHanbHi cuctemu

PutmiuHicTb

CnmeTpuryHicTb. MNonAapHicTb. CEermeHTOBaHICTb.

6ynoBu Ta GyHKLiN. B3aEMO3B'A30K i3 cepeaoBuLLEM

CTpyKTypHicTb. LlinicHicTb. lepapxiuHicTb. B3aemo3B’A30K

Hepsoesa pezynayis. lymopaneHa pe2ynayis. ImyHHa pe2ynayis

KNiTUHW, TKaHWHW, OpraHu, CMCTEMM OPraHiB Ta BHYTPILLIHE cepefoBuLLe NI0ANHN
06’eHaHi B €VHY GionoriyHy cmcTemMy, sika 3gaTHa JO caMmoperynaLii, CaMOOHOBNEHHSA
Ta CaMOBIATBOPEHHSA.

3aBAAKkn camope2ynayii opraHiam NoAVHN NPUCTOCOBYE CBO OyAOBY, XKUTTEI-
ANbHICTb 1 NOBEAIHKY 40 MIHIMBUX YMOB 30BHILIHbOrO CepefoBuLLa, 36epiraoun cTa-
NiCTb BHYTPIWHbOro cepegosuwa. LlinicHicTb opraHiamy 3ymoBneHa B3aEMO3B'A3KOM
YCiX Oro YacTyH, WO 3abe3neyyeTbCcA B3aEMOJIEID PErynATOPHMX CMCTEM OpraHi3mMy —
HepBOBOI, EHAOKPNHHOI Ta iIMyHHOI.

e onHieto dyHaameHTanbHOK BNACTMBICTIO OpPraHi3aMy NogMHN € CAMOOHO0B8JIeH-
HA — 34aTHICTb OpraHi3my yTBOPIOBaTW HOBi eNeMeHTM 3aMiCTb CTapuX Ha OCHOBI crag-
Kool iHdopmauii JHK. OcobnuBy posb y CaMOOHOBIEHHI KIITUH, TKAHUH, OPraHiB Ha-
LLOrO OpraHi3My BigirpalTb CTOBOYPOBI KNITUHM Ta MpoLecu pereHepaLii.

OpnHi€lo 3 060B'A3KOBUX BIACTMBOCTEN NIOAVHN € CAMOBiOMeopeHHA Ta 3abe3ne-
UYeHHA YMOB [N BUXKMBAHHA NOTOMCTBA. B opraHi3mi niogrvHu NocTinHO PO3MHOXY-
I0TbCA KNITUHK, @ 3aBAAKN CTaTEBOMY PO3MHOMEHHIO BMHMKAlOTb OPraHiaMu, CXOXi 3
6aTbKiBCbKMMU dopmamu. Takum YMHOM 3abe3neuyeTbca CNaiKoBiCTb Mixk 6aTbKamMm i
HallagKamu.

JlloavHa € 6iocouiabHOO iICTOTO, OCKINbKM NMOBHAa peanisauia ii 6ionoriuyHoi opra-
Hi3aLii MOXNMBa NnLe B YMOBaX CychinibHo20 Xumms. Ha popmyBaHHA ocobnmsocTei
NIOAVHN BM3HAYaIbHWUI BMIMB MAtOTb TaKi CoLianbHi YNHHUKK, AK Npaus, Mo8a i MucJieH-
HA. JliHia eBonoLil NIOANHN XapaKTepu3yBanaca NOCTYNOBUM BAOCKOHANIEHHAM PYKN AK
opraHa npatdi, ycknagHeHHam 6yqoBy MO3KyY 1 HabyTux dopm nosegiHkn. Ha BigmiHy Big
TBapWH ftoAnHa 34aTHa CBiOMO, 3@ JOMOMOIOI0 BUrOTOBMIEHNX 3HapAAb NpaLi CTBOpIO-
BaTV NpeaMeTU KySbTypU 1 3MiHIOBaTM YMOBM CEPEOBULLQ, B AKUX BOHA XIBe.

3MICT

AK NnpauoBaTy 3 NigPYyYHNKOM?

Bctyn
§ 1. biocouianbHa npupoga nognHn

§ 2. Haykw, Wwo BMBYaloTb NtoAnHY. MeToamn gocnig>keHHA opraHiamy T0ANHN.
3HayeHHA 3HaHb NPO NIIOANHY ANA 36epeXkeHHA 300PoB’A

Tema 1. OpraHiam noguHu AK 6ionoriyHa cucrema
§ 3. OpraHi3m noarHmM AK 6ionoriyHa cmctema

11

§4. Pi3HOMaHITHICTb KNITUH OpraHi3aMmy NoAUHU. TKaHWHK

15

§5. OpraHu i cuctemn opraHis opraHiamy nogunHu

19

§6. [loHATTA NPO MexaHi3Mu perynauii GyHKUi OpraHiaMmy MIOANHY ......ceeeeseenees

..... 22

25

§ 7. HepBoBa perynauin
§8. [ymopanbHa perynauis

29

§9. ImyHHa perynauin

32

Tema 2. Onopa Ta pyx
§ 10. 3HaueHHs ONOPHO-PYXOBOI crcTemu, ByaoBa Ta GyHKLT

35

§ 11. Kictka. 3'egHaHHA KiCTOK

38

§ 12. Ornag 6ynoBu ckeneTa NoanHN

42

§ 13. OyHKuji Ta 6ygoBa CKeneTHNX M'A3iB

46

§ 14. Pobota m'a3iB. Btoma m'a3is

49
53

§ 15. Po3BUTOK ONOPHO-PYXOBOI CUCTEMW NIOANHN

Tema 3. O6MiH pe4OBMH Ta NepeTBOPEHHA eHeprii B opraHismi nioguHu
§ 16. O6MiH peyYoBUH Ta NEPETBOPEHHSA eHepril B OpraHi3mi NiogUHN — OCHOBHa
BNACTUBICTb »KMBOIO

57

§ 17. XapuyBaHHA Ta 06MiH peyoBuH. [xa Ta il KOMNOHeHTU. XapyoBi Ta
eHepreTyHi NoTpe6u NIoANHN

60

§ 18. 3HaueHHA KOMMOHEHTIB XapyOBKX NPOAYKTIB

64

Tema 4. TpaBneHHA
§ 19. TpasneHHA nognHN. CucTeMa OpraHiB TpaBneHHA

68

§ 20. lMNpouec TpaBieHHA B POTOBI NOPOXKHMHI. KOBTaHHA

71

§ 21. TpaBneHHA B WAYHKY

75

§ 22. TpaBneHHsA B KNLWEYHNKY. BCMOKTYyBaHHA

78

81

§ 23. Perynsuia TpaBneHHA. XapyoBi po3naau Ta ix 3anobiraHHsA

Tema 5. inxaHHA
§ 24. 3HayeHHA ANXaHHA

85

88

§ 25. Cnctema opraHiB AMxaHHA
§ 26. luxanbHi pyxu. HeporymopanbHa perynauia guxanbHuX pyxis.
[@30006MiH Yy nereHsx i TKaHMHax

92

§ 27. MpodinakTnka 3axBOPIOBaHb AMXaNbHOI CUCTEMM

95

Tema 6. TpaHCNOPT pe4yOBUH
§ 28. BHyTpilWHEe cepegoBuLle opraHiamy. Kpos. Jlimpa

99

§ 29. Tpynu KpoBi Ta MepenmBaHHA KPOBi. 3CiAaHHA KPOBi

§ 30. IMyHHa cucTema

§31. ImyHiTeT

§ 32. Anepria. CHI[. ImyHi3zauia

§ 33. Cuctema KpoBooGiry. Cepue. PoboTa cepus

§ 34. bypoBa Ta PpyHKLii KPOBOHOCHUX CyAVH. Pyx KpoBi

102
106
109
112
116
119




§ 35. CepueBo-CyauHHI XBOopobu Ta ix npodinakTrka. KposoTeui

Tema 7. BugineHHa. Tepmoperynsuia

§ 36. BupgineHHA — BaxnuBuii eTan obmiHy peuyoBuH. byaosa Ta dyHKLi
CevyoBUAINbHOI CUCTEMU

§ 37. YTBOpEHHA ceui. Perynauia ceyosugineHHA. 3axBoproBaHHA HUPOK
Ta ix npodinakTuka.

§ 38. 3HaueHHA i bynoBsa WKipu
§ 39. Tepmoperynauifa. 3axBOpPIOBaHHA WKipn

Tema 8. 3B’AA30K OpraHiamy N0AVHN i3 30BHILLHIM cepegoBMLLEM.
HepBoBa cucrema
§ 40. bynoBa HepBOBOI cCTEMM

§ 41. CNUHHUIA MO30K

§ 42. ToNOBHUIN MO30K

§ 43. Kopa ronoBHOro Mo3Ky, ii 3HaueHHsA

§ 44. MepudepunyHa HepBOBa CMCTEMA

§ 45. MpodinakTnka 3axBOpOBaHb HEPBOBOI CCTEMY

Tema 9. 3B’A30K OpraHismy N0ANHN i3 30BHILLHIM cepegoBMLLEM.
CeHcopHi cuctemn
§ 46. 3aranbHa XapaKTepuCTUKa CEHCOPHMX CUCTEM

§ 47. 3opoBa ceHcopHa cuctema. Oko

§ 48. 3ip moanHw. FirieHa 30py

§ 49. CnyxoBa ceHcopHa cuctema. Byxo. lrieHa cnyxy

§ 50. CeHCOpHi cMCTEMU HIOXY I CMaKy

§ 51. CeHcopHi cuctemu piBHOBaru Ta pyxy

§ 52. CeHCOpHIi cucTtemn JOTHKY, TemnepaTypu, 6onio

Tema 10. Buwia HepBOBa AifANbHICTb
§ 53. TTOHATTA NPO BULLY HEPBOBY AiANbHICTb i Il OCHOBHI TUMK

§ 54. be3ymoBHi pednekcu nioanHu. BpogykeHa nosediHKa NOAUHM ..........

§ 55. YmoBHi pednekcu nioguHn. Habyta nosefiHka

§ 56. HayuinHA. Po3ymoBa pisnbHicTb
§ 57. MoBa. MucneHHs

§ 58. CigomicTb. Nam’siTb

§ 59. CoH. bioputmn

Tema 11. EHAOKpPMHHa cncTema
§ 60. EHgOKpYHHa cnctema

§ 61. 3an1031 BHYTPILLUHbOI Ta 3MiLLAHOI ceKpeLil

§ 62. Crpec. [lpodinakTrka 3axBOptoBaHb EHAOKPUHHOT CUCTEMU........oune...

Tema 12. PO3MHOXEHHSA Ta PO3BUTOK NIOAVNHMN
§ 63. bynoBa Ta GyHKLii penpoayKTUBHA CUCTEMIA

§ 64. CrateBe go3piBaHHA. CTaTeBi KNITUHN

§ 65. 3annigHeHHsA. BariTHicTb. EMOpioHanbHM po3BUTOK

§ 66. MocTemMbpioHaNbHNIA PO3BUTOK NIOANHI. PenpoayKTnBHe 300poB'a

Y3aeanvHeHHA Kypcy

123

127

130
134
138

142
145
148
151
155
158

161
164
168
172
175
179
181

185
189
192
196
199
202
206

210
213
217

221
224
228
232

236



