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§1

araorganuli nivTierebebi: wyali da mineraluri 
marilebi. araorganuli nivTierebebis mniSvneloba 
ujredisTvis
organuli nivTierebebi _ naxSirwylebi, lipidebi, 
cilebi, nukleinis mJavebi. maTi Tvisebebi da 
mniSvneloba ujredisTvis

Cvens ujredebs, warmoSobis, formis, zomisa da funqciis miuxedavad, 
msgavsi qimiuri Sedgeniloba aqvs _ isini araorganul da organul 
nivTierebebs Seicaven.

organuli nivTierebebi mxolod cocxal organizmebSi warmo­
iqmneba da swored aqedan warmosdga maTi saxelwodeba. araorganuli 
nivTierebebi ki gvxvdeba rogorc cocxal, ise aracocxal bunebaSi.

1  daasaxele SenTvis cnobili araorganuli da organuli nivTie­
rebebi.

ujredis forma da moculoba 
wylis Semcvelobazea damokidebu­
li.

wyali kargi gamxsnelia. ujred­
Si arsebuli araorganuli nivTie­
rebebis umetesoba marilia. wyali 
maT molekulebs calkeul ionebad 
Slis da gars ertymis _ marili 
wyalSi ixsneba. ionebi Tavisuflad 
moZraobs wyalSi da advilad Sedis 
qimiur reaqciaSi, amitom qimiur 
reaqciaTa umravlesoba ujredSi 
wyalxsnarebSi mimdinareobs. 

qimiuri gardaqmnebis gareSe ki si­
cocxle ar arsebobs.marili wyalSi gaxsnisas

ionebad iSleba

1. marilis kristali; 2. wylis 
molekula; 3. ioni xsnarSi.   
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I ujredis qimiuri Sedgeniloba

araorganuli nivTierebebi
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F

Na+

sakvebi produqtebis umravlesoba 
natriums mcire raodenobiT Seicavs, 
amitom sakvebs sufris marils vumatebT.

ici, ratom girCeven mSoblebi daJi­
nebiT vaSlis Wamas?

vaSlSi bevri rkinaa, romelic eriT­
rocitSi arsebuli hemoglobinis SenebaSi 
monawileobs. hemoglobini Jangbads 
ikavSirebs filtvebSi da eriTrocitebs 
is yvela organosTan miaqvs.

kaTionebidan organizmisTvis gansakuTrebuli mniSvneloba Na+-s, K+-s, 
Mg++-sa da Fe++-s aqvs. 

Na+-isa da K+-is araTanabari ganawileba neironis (nervuli ujredis) 
membranis gareT da SigniT nervuli impulsis warmoqmnis safuZvelia. es ki 
Cveni nervuli sistemisa da kunTebis normalur muSaobas uzrunvelyofs. 

ici, ratom iyeneben sakvebSi iodizebul 
marils?

iodi, Tumca mcire raodenobiT, magram 
mainc sWirdeba Cvens organizms. misi nak­
leboba bavSvebSi zrdis SeCerebasa da go­
nebriv CamorCenilobas iwvevs.

ftori kbilis minanqris SedgenilobaSi 
Sedis. minanqari mtkice nivTierebaa, rome­
lic kbils meqanikuri dazianebisa da baq­
teriebisgan icavs.

hemoglobini rkinas Seicavs.

kbilis sigrZivi Wrili

minanqari

Na+-isa da K+-is gadanawileba neironis 
membranis gareT da SigniT

Fe++

eriTrocitebi
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2  kbilis pastebis SeZenisas, romel maTgans mi­
aniWeb upiratesobas?

kalciumis uxsnadi mariliT, kalciumis fos­
fatiT  aris agebuli Cveni ConCxi. es marili Zvlis 
qsovilis SedgenilobaSi Sedis da mas simtkices 
aniWebs.

gsmenia raqitis Sesaxeb?
am daavadebis dros ZvalSi kalciumis fosfatis 

raodenoba mcirdeba, amitom is simagres kargavs da 
mruddeba.

Ca++ Sedis Zvlebis 
SedgenilobaSi.

Ca3
(PO4

)
2

Seni kvebis racionis Sedgenisas, gaiTvaliswine mineraluri marile­
bis Semcveloba sxvadasxva produqtSi.

Ca

FeI

K

banani

yveli

zRvis 
produqtebi

xorci barda lobio

kartofili

rZe

gargari

araqisi
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naxSirwylebs Saqrebsac uwodeben. es sityva sitkbos asociacias iw­
vevs da Sen, albaT, sakvebi Saqari da Tafli gagaxsenda.

Tafli, marTlac, ori martivi naxSirwylis _ glukozisa da fruq­
tozis narevs warmoadgens.

sakvebi Saqari ki glukozisa da fruqtozis naerTia, romelsac saqa­
roza hqvia.

3  rogor ggonia, ratom daarqves nivTierebas fruqtoza? daasaxele 
produqtebi, romlebic, Seni azriT, fruqtozas Seicavs.

gacilebiT rTulia naxSirwylebis _ saxameblis, glikogenisa da 
celulozis aRnagoba. isini polimerebs warmoadgenen. `poli~ mravals 
niSnavs, `meros~ _ erTeuls.

glikogeni da saxamebeli ci­
toplazmaSi maragdeba _ gliko­
geni cxovelur ujredSi, xolo 
saxamebeli mcenareulSi. maTi 
daniSnuleba ujredis energi­
iT uzrunvelyofaa. energia 
am nivTierebebis wvis Sedegad 
gamoiyofa.

naxSirwylebis wvis dros gamoyofili energia organizmis zrdas, 
gamravlebas, moZraobasa da sxva mraval sasicocxlo process xmardeba.

naxSirwyali + O2                CO2 + H2O + 

glukoza fruqtoza saqaroza

saxamebeli

celulozis 
fibrilebi

saxameblis CanarTebi 
ujredSi

energia

organuli nivTierebebi

ujredSi am naxSirwylebis rolic gansxvavebulia.
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lipidebi wyalSi uxsnadi nivTierebebia. SenTvis cnobili cximebic 
lipidebs miekuTvneba.

lipidebs ujredSi mravali daniSnuleba aqvs. maTi erT-erTi mTa­
vari roli ujredis energiiT uzrunvelyofaa. maTi wvisas, ujredis 
naxSirwylebis wvasTan SedarebiT, gacilebiT meti energia gamoiyofa. 
amitom cocxali organizmebi lipidebs xSirad imarageben.

cilebs proteinebsac uwodeben, rac berZnulad pirvels niSnavs. es 
makromolekulebi (makro _ didi) marTlac pirvelebi arian im mxriv, 
rom bunebam maT organizmSi bevri funqcia daakisra.

cilis molekulebi ujredis yvela organoids aSenebs.
nebismieri organizmis moZraoba kumSvad cilebzea damokidebuli.
cilebis gansakuTrebuli jgufia fermentebi. maT gareSe ujredSi 

arc erTi qimiuri gardaqmna ar xdeba. fermentebi aCqarebs qimiur gar­
daqmnebs, ris gamoc reaqciebi Cvens organizmSi myisierad mimdinareobs.

ujredSi aTasobiT sxvadasxva saxis fermentia aRmoCenili. isini awar­
moeben daSlis, sinTezis, Jangvisa da sxva saxis reaqciebs.

fermentebis monawileobiT, SesaZloa, naxSirwylebi organizmSi 
cximebad gardaiqmnas, cximebi ki _ naxSirwylebad.

Cvens organizmSi SeWril ucxo sxeulebs, 
antigenebs _ virusebs, baqteriebs, Sxamebs 
_ cila-antisxeulebi ebrZvis. antisxeule­
bi ukavSirdeba antigenebs, boWavs maT da 
akargvinebs aqtivobas.

zogierTi cilis molekulebi ujredis 
membranebzea moTavsebuli da ujredSi mi­
sul sxvadasxvagvar signals aRiqvams. aseT 
cilebs cila-receptorebi hqvia.

cilis molekulebs Zalze faqizi agebuleba aqvs. sxvadasxva faqto­
ris zemoqmedebiT isini icvlian struqturas. am Tvisebazea damyarebuli 
cila-receptorebis moqmedeba, romlebic grZnobaTa organoebSia gan­
lagebuli. magaliTad, TvalSi arsebuli receptorebi sinaTlis moq­
medebiT icvlian struqturas, rac sinaTlis aRqmas udevs safuZvlad. 
yurSi ganlagebuli receptorebis struqturaze bgerebi moqmedebs, enis 
receptorebze _ qimiuri nivTierebebi.

naxSirwyalinaxSirwyali cximi cximi
fermenti fermenti

antisxeuli antigeni
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Zlieri fizikuri da qimiuri faqtorebis _ maRali temperaturis, 
sxvadasxva marilisa da mJavebis moqmedebiT cilis struqtura Rrma 
cvlilebas ganicdis. irRveva misi bunebrivi struqtura da is funqcias 
kargavs.

4  ratom aris aucilebeli maRali temperaturis (39οC da meti) dros 
sicxis damwevi medikamentebis miReba?

energetikuli miznebisTvis cilebis daSlas organizmi mxolod uki­
duresi gaWirvebis dros mimarTavs, kerZod, maSin, rodesac sxva orga­

dnm-is giganturi molekula ganuzomlad 
didia sxva organuli nivTierebebis moleku­
lebTan SedarebiT. mas ormagi spiralis for­
ma aqvs da Seicavs monakveTebs _ genebs.

TiToeul genSi Cawerilia brZaneba ama Tu 
im cilis sinTezis Sesaxeb. cilebi ki orga­
nizmis sxvadasxva Tvisebas ganapirobebs.

rnm-is molekulebi dnm-is molekulas brZa­
nebis sisruleSi moyvanaSi exmareba. dnm-is mo­
lekulebi Taobidan Taobas gadaecema. swo­
red amitom emsgavsebian Svilebi mSoblebs.

wyals gadamwyveti roli aqvs ujredis Tvisebebis Camoya­
libebaSi. ujredSi qimiuri reaqciebis umravlesoba wyalSi 
mimdinareobs.
naxSirwylebi monawileobs ujredis garsis SenebaSi. naxSir­
wylebs organizmi sawvavad iyenebs.
lipidebi wyalSi uxsnadi qimiuri nivTierebebia. lipidebis 
wvisas gacilebiT meti energia gamoiyofa, naxSirwylebis wvas­
Tan SedarebiT.
cilebs proteinebs _ pirvelebs uwodeben, ujredSi maTi 
mravalgvari daniSnulebis gamo.
nukleinis mJavebi informaciuli molekulebia.

nuli nivTierebebis maragi praqtikulad amo­
wurulia.

5  ifiqre, ratom `ver imetebs~ organizmi 
cilebs dasawvavad?

nukleinis mJavebs dezoqsiribonuklei­
nis mJava _ dnm da ribonukleinis mJAava _ rnm 
miekuTvneba.

dnm-is molekulis 
modeli

geni
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	 wylis Semcveloba gansxvavebulia sxvadasxva asakis ada­
mianis organizmSi.

a.	 daasaxele bavSvisa da xandazmuli adamianis kans Soris 
gansxvavebis erT-erTi mizezi. 

b.	 ramden kilograms iwoni? gamoiangariSe ramdeni kilogra­
mi wyalia Sens organizmSi da Seadare is Seni ojaxis wev­
rebis monacemebs.

1.	 ifiqre, ra Sedegebi SeiZleba moh­
yves rkinis naklebobas organizm­
Si?

2.	 cnobilia, rom adamiani sakvebis 
gareSe gacilebiT metxans Zlebs, 
vidre wylis gareSe. raze miuTi­
Tebs es faqti?

3.	 romeli grZnoba gvaiZulebs, ga­
mudmebiT SevivsoT wylis defici­
ti?

wylis procentuli Semcveloba sxvadasxva 
asakis adamianis organizmSi

Ca
na

sa
xi

 
90

 %

ax
al

S
o

bi
l

i
 8

0 
%

ba
vS

vi
 

70
 %

z
r

d
as

r
u

l
i 

60
-6

5 
%

mo
xu

c
i 

55
 %
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5. 	 ratom urCeven gaxdomis msurvelebs, SezRudon tkbili pro­
duqtebis miReba?

6. 	 ratom ikleben wonaSi adamianebi xangrZlivi SimSDilis Se­
degad?

mcenaris gamtari qsovili gulis kunTovani qovili

4.	 davuSvaT, Seni amocanaa ujredSi glikogenis aRmoCena. 
ilustraciaze mocemul romel obieqts SearCevdi gamo­
sakvlevad? daasabuTe Seni mosazreba.

ipove araswori wyvili:

geni _ nukleinis mJava
fermenti _ cila
saxamebeli _ naxSirwyali
glukoza _ lipidi

naxSirwylebi _ carbohydrates
glukoza _ glocose
fruqtoza _ fructose
saxamebeli _ starch
lipidebi _ lipids
cila _ protein
cximi  _ fat
nukleinis mJavebi _ nucleic acids
fermentebi _ ensyms
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II qsovilebi

§2

adamianis organizmis qsovilebis agebuleba da funqciebi
epiTeluri, SemaerTebeli, kunTovani, nervuli qsovili

Cvens planetaze dasaxlebuli milionobiT saxeobidan, mxolod er­
TaderTs _ adamians ZaluZs, gadawyvitos yvela sxva danarCeni saxeobis 
bedi. mas Tavisi moqmedebiT SeuZlia, xeli Seuwyos cocxali bunebis 
mravalferovnebas da aseve, safrTxe Seuqmnas sicocxlis arsebobas.

sainteresoa, rogor axerxebs adamiani aseTi gavlenis mopovebas 
dedamiwaze da ara mxolod masze. is gamudmebiT ikvlevs kosmoss da cdi­
lobs damkvidrdes sxva planetebzec.

Seiswavle Seni organizmis agebuleba da Sen SeZleb, pasuxi gasce 
mraval SekiTxvas da gadaWra bevri problema, romelic yoveldRiur 
cxovrebaSi warmoiSoba.

adamianis sxeulSi, sxva ZuZumwovrebis msgavsad, miliardobiT uj­
redia. msgavsi agebulebisa da erTnairi funqciis mqone ujredebis jgufs, 
ujredSoris nivTierebasTan erTad, qsovili ewodeba. ujdredSorisi 
nivTiereba hqvia nivTierebas, romelic avsebs sivrces ujredebs Soris. 
ujredebis agebulebisa da funqciebis msgavsebis mixedviT, adamianis 
organizmSi qsovilTa oTx ZiriTad jgufs gamoyofen: epiTelurs, Sema­
erTebels, kunTovansa da nervuls.

epiTeluri qsovili icavs mis qveS mdebare qsovilebs gamoSrobisgan, 
mikrobebis SeRwevisgan, meqanikuri dazianebisgan.

epiTeluri qsoviliTaa warmoqmnili adamianis sxeulis garegani sa­
farveli. am qsoviliTaa amofenili Sinagani organoebis, magaliTad, ku­
Wis, saylapavis, Sardis buStis, nawlavebis Rruebis kedlebi.

epiTelur qsovils sxvadasxva formis — brtyeli, kuburi, cilind­
ruli, erTmaneTTan mWidrod mijrili ujredebi qmnis. 

epiTeluri qsovilebi 

1. brtyeli; 2. kuburi; 3. cilindruli. 

1 2 3
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am qsovilSi ujredSorisi nivTiereba TiTqmis ar aris. ujredis 
forma damokidebulia mis mier Sesrulebul funqciaze. magaliTad, 
nawlavis epiTeluri qsovilisTvis damaxasiaTebelia cilindruli uj­
redebi uamravi gamonazardiT, romelic, erTi SexedviT, kbilis jagriss 
gvagonebs. es gamonazardebi zrdis nawlavis Semwov zedapirs. amis gamo 
nawlavebidan sakvebis Sewova swrafad da efeqturad xdeba.

epiTeluri qsovilis erT-erTi saxea jirkvlovani epiTeli, romli­
Tac agebulia sxvadasxva jirkvali, magaliTad sacremle, sanerwyve da 
sxv.

SemaerTebeli qsovili asrulebs sayrden, damcvelobiT da satrans­
porto funqciebs. SemaerTebel qsovils miekuTvneba Zvlovani, xrti­
lovani, cximovani qsovilebi, sisxli da sxva. 

yvela SemaerTebel qsovils aerTianebs erTi Tavisebureba _ sxva­
dasxva formis, erTmaneTisgan daSorebuli ujredebi didi ujredSo­
risebiT. ujredSorisi nivTiereba SeiZleba iyos myari, elastikuri, 
Txevadi.

1  romel qsovils gaaCnia myari ujredSorisi nivTiereba?
2  daasaxele SemaerTebeli qsovili, romelsac Txevadi ujredSo­

risi nivTiereba aqvs.
kunTovani qsovilis ZiriTadi funqcia dakavSirebulia cxovelebis 

mniSvnelovan TaviseburebasTan _ gadaadgilebis unarTan. moZraoba 
kunTebis SekumSviT xorcieldeba. kunTebs kunTovani qsovili qmnis. 
kunTovani qsovili Sedgeba grZeli, wvrili, TiTistarisebri an ci­
lindruli formis ujredebisgan, romelsac SekumSva SeuZlia. SekumS­
visas grZeli ujredebi mokldeba. kunTovani ujredis es Tviseba udevs 
safuZvlad adamianis nebismier moZraobas, gulis muSaobas da a.S.

SemaerTebeli qsovilebi: 1. Zvali; 2. sisxli; 3. cximovani qsovili. 
1 2 3
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kunTovani qsovilebi: 1. gluvi; 2. ConCxis ganivzoliani; 3. gulis ganiv­
zoliani.



nervuli qsovilis funqciaa, aRiqvas 
garemos sxvadasxva faqtoris zemoqme­
deba da gadasces es informacia sxeulis 
sxva ujredebs. am funqciis Sesasruleblad 
nervuli qsovilis ujreds unikaluri aR­
nagoba aqvs, riTac is mkveTrad gansxvavdeba 
sxva qsovilis ujredebisgan. informaciis 
aRsaqmelad da mis gadasacemad, neirons ga­
aCnia specialuri gamonazardebi _ morCebi. 
zogierTi morCis sigrZe 1 metrsac ki aRwevs. nervuli qsovili

sxvadasxva formis 
mWidrod mijrili

ujredebi

icavs mis qveS mdeba­
re qsovilebs gamoS­
robisgan, mikrobebis 
SeRwevisgan, meqani­
kuri dazianebisgan

organiz­
mis gare­
gani sa­

farveli, 
organoTa

Rruebi,
jirkvlebi

sxvadasxva formis 
erTmaneTisgan daSo­
rebuli ujredebi di­
di ujredSorisebiT. 
AujredSorisi nivTie­

reba SeiZleba iyos 
myari, Txevadi da sxv. A

asrulebs sayrden, 
damcvelobiT, sat­
ransporto da sxva 

funqciebs

Zvali, 
xrtili, 
sisxli 
da sxv.

grZeli, TiTistari­
sebri an cilindruli 

formis ujredebi

Auzrunvelyofs 
moZraobas

kunTebi

nervuli
morCebiani 
ujredebi

aRiqvams sxvadasxva 
faqtoris zemoqme­
debas da gadascems 
informacias sxva 

ujredebs

nervuli 
sistema

 qsovilis
 dasaxeleba

 qsovilis
 agebuleba

funqcia
mdeba-
reoba

SemaerTebeli

kunTovani

epiTeluri
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nawlavi

adamianis organizmSi gamoyofen Zvlovan, kunTovan, saWmlis momne­
lebel, gul-sisxlZarRvTa, sasunTq, gamomyof, reproduqciul, endo­
krinulsa da nervul sistemas.

qsovilebi organoebs agebs. organoebi organoTa sistemebs qmnis.

Zvlovani sistema kunTovani sistema nervuli sistema

18



adamianis sxeulSi, ujredebis agebulebisa da funqciebis 
msgavsebis mixedviT, qsovilTa oTx ZiriTad jgufs gamo­
yofen: epiTelurs, SemaerTebels, kunTovansa da nervuls. 
qsovilTa erToblioba organos warmoqmnis, organoebis er­
Toblioba, romelic gansazRvruli funqciis Sesrulebas 
emsaxureba _ organoTa sistemas, xolo organoTa sistemebis 
erToblioba ki _ organizms.

sasunTqi sistema
gul-sisxlZarRvTa 

sistema
saWmlis momnelebeli 

sistema

adamianis organoTa sistemebis agebulebas anatomia Seiswavlis, xo­
lo maTi funqcionirebis Taviseburebebs _ fiziologia.

endokrinuli sistema
reproduqciuli

sistemagamomyofi sistema
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2.	 aiRe mouxarSavi qaTmis mkerdis nawili da yuradRebiT 
daaTvaliere. aRniSne, romeli qsovilebi dainaxe da ga­
moacalkeve isini. Seadare erTmaneTs am qsovilebis Ta­
viseburebebi.

3.	 aiRe Zroxis xorcis naWeri da Seecade, daaqucmaco is xe­
liT. SeZeli?

	 moxarSe xorci. amis Semdeg Seecade, is xeliT daanawevro. 
gagiadvilda? gainteresebs, ra moxda?

	 xarSvisas ujredSorisi nivTiereba daiSala, ujredebi 
erTmaneTs dascilda.

1.	 loyis SigniTa zedapirs frTxilad Camousvi kovzi. qso­
vilis Camonafcqveni moaTavse sasagne minaze. daawveTe 
iodis xsnari. daafare safari mina. daaTvaliere mikro­
skopiT. ecade, moZebno brtyeli ujredebi. romeli qsovi­
lis ujredebs xedav?

qsovili _ tissue
epiTeluri qsovili _ epithelial tissue 
SemarTebeli qsovili _ connective tissue
kunTovani qsovili _ muscule tissue
nervuli qsovili _ nervous tissue
Zvali _ bone
xrtili _ cartilage
sisxli _ blood

ratom ar SeiZleba kunTovani ujredi iyos mrgvali an kubis 
formis?

20



§3
Zvlovani sistema
Zvlis agebuleba
adamianis ConCxi
ZvalTa SeerTebis tipebi

nebismieri modelis Seqmnisas, konstruqtori upirvelesad mis karkass 
agebs, romelsac mTeli konstruqcia eyrdnoba da mxolod amis Semdeg 
amatebs mas sxvadasxva nawils. karkaszea damokidebuli modelis simtkice. 
Cveni organizmis aseT Sinagan sayrdens Zvlovani ConCxi warmoadgens.

1  amoicani da danomre marcxena figuraze aRniSnuli Zvlebi marjve­
na figuraze da danomre.

III sayrden-mamoZravebeli sistemaIII sayrden-mamoZravebeli sistema

qala

mkerdis Zvali

neknebi

mala

gavis Zvali

menjis Zvali 

laviwis 
Zvali

beWis 
Zvali

mxris 
Zvali

sxivis Zvali

idayvis Zvali

mtevnis 
Zvlebi

barZayis Zvali

wvivis didi Zvali

wvivis mcire Zvali

terfis Zvlebi

quslis Zvali

kviristavi
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Zvlovani qsovilis agebuleba kargad Cans ilustraciaze warmod­
genili barZayis Zvlis magaliTze.

Zvals garedan Zvlissazrdela faravs. mis qveS Zvlis mkvrivi fe­
naa, romlis qvemoT, Zvlis siRrmeSi, forovani Rrublisebri qsovi­
lia. Zvali mravalricxovani arxebiTaa daqselili, romelSic sisxl­
ZarRvebi gadis. sisxliT Zvlis ujredebs sakvebi da Jangbadi miewodeba.

Rrublisebri qsovili Zvlis wiTeli tviniTaa amovsebuli. masSi 
sisxlis ujredebi warmoiqmneba. barZayis Zvlis Sua nawili Rruiania, 
amitom mas lulovan Zvals uwodeben. siRrueSi cximovani qsovili _ 
Zvlis yviTeli tvinia.

formis mixedviT arseboben brtyeli (magaliTad menjis Zvali) da 
mokle (magaliTad malebi) Zvlebic.

Zvlis ujredSorisi myari nivTiereba kalciumis fosfatiTa da 
apatitiT aris Seqmnili. es nivTierebebi mas simtkices aniWebs, Tumca, 
Zvali am marilebis kristalebiviT myife ar aris.

1  moitane argumenti am faqtis sasargeblod.
Zvali, mineraluri marilebis garda, organul nivTierebas _ cilasac 

Seicavs. cila Zvals elastikurobas aniWebs.
 sxvadasxva asakis adamianis ZvalSi organuli da araorganuli niv­

Tierebebis procentuli Semcveloba gansxvavebulia.
bavSvis Zvali SedarebiT didi raodenobiT cilebs da naklebi rao­

denobiT marilebs Seicavs, amitom is ufro elastikuria.
asakis matebasTan erTad, ZvalSi mineraluri marilebis Semcveloba 

izrdeba.

Zvali, erTi SexedviT, cocxal qsovils ar hgavs. is TiTqos qvasaviT 
magari da gamomSralia. magram es mxolod erTi SexedviTaa ase. Zvali 
SemaerTebeli qsovilia. mis myar ujredSoris nivTierebaSi gafantuli 
da TiTqos masSi gamomwyvdeuli ujredebi mudmivad ikvebebian, sunT­
qavs, izrdeba da mravldeba.

barZayis Zvlis agebuleba

1. Zvlissazrdela;   2. Zvlis mkvrivi fena;  3. Rrubliseb­
ri qsovili;  4. arxebi;  5. Zvlis ujredebi; 6. Zvlis wiTe­
li tvini;  7. Zvlis yviTeli tvini;  8. sisxlZarRvebi.

4

8

5

1

2

3

6

7
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1 2

3

5

6
4

7

1. Sublis Zvali; 2. Txemis Zva­
li; 3. safeTqlis Zvali; 4. ke­
fis Zvali; 5. qveda ybis Zvali; 
6. zeda ybis Zvali; 7. Zvlebis 
uZravi SeerTebis adgilebi _ 
nakerebi.

Zvlebis dakavSireba sxvadasxvagva­
rad xdeba. qalas Zvlebi ise mWidrod 
ukavSirdeba erTmaneTs, rom maTi Seer­
Tebis adgili nakeris STabeWdilebas 
tovebs. Zvlebis aseT SeerTebas uZravi 
SeerTeba hqvia.  

4  ifiqre, ra mniSvneloba aqvs Zvle­
bis uZrav SeerTebas.  

2  moZebne ConCxSi Zvlebis uZravi 
SeerTebis sxva magaliTi da axseni misi 
mniSvneloba.

xandazmuli adamianis ZvalSi ferxdeba cilebis warmoqmna, mcir­
deba marilebis Semcvelobac. Zvali ifiteba da sustdeba. amitom am 
asakSi mniSvnelovania cilebiTa da kalciumis marilebiT mdidari sa­
kvebis miReba.

2  xandazmul adamianebSi xSiria barZayis Zvlis motexiloba. cno­
bilia SemTxvevebi, rodesac maT Zvali dgomisas ̀ Semotyomia~. daakvirdi 
ilustraciaze (gv. 21) barZayis Zvals da ivaraude barZayis Zvlis susti 
adgili. ra adgilas tydeba is. aqvs Tu ara am SemTxvevaSi mniSvneloba 
xandazmulis sxeulis masas?

Cveni organizmis 200-ze meti sxva­
dasxva formisa da zomis Zvali erTma­
neTs ukavSirdeba da ConCxs warmoqmnis.

3  moZebne ConCxSi yvelaze didi Zva­
li da axseni, ratomaa is ase didi sxva 
ZvlebTan SedarebiT?

ConCxis RerZi _ xerxemali 33-34 patara Zvlis _ malis SeerTebiT 
warmoiqmneba. malebs Soris xrtilis Txeli fenaa, ris gamoc am Zvlebis 
moZraoba ise Zlier aRar aris SezRuduli. Zvlebis aseT SeerTebas 
naxevrad moZravi hqvia.

1. malebi; 2. malis sxeuli; 
3. malis xvreli; 4. xrtili.

1 

4

3

2 

xrtilovani fena 
adgilidan daiZra

xerxemali
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3  mWidro naxveviT daifiqsire xelis TiTebis, majisa da idayvis 
saxsrebi da CamoTvale, ra samuSaos Sesruleba ver SeZeli dRis gan­
mavlobaSi.

amgvarad, Zvlovan sistemas Cvens organizmSi ramdenime funqcia 
gaaCnia.

adamianis sxeulis sayrdeni ConCxia. ConCxi 200-mde Zvals Se­
icavs, romelic erTmaneTTan uZravad, naxevrad moZravad an 
moZravad aris SeerTebuli. Zvlis qimiuri Sedgeniloba gan­
sxvavebulia sxvadasxva asakSi.

5  rogori moZraobebis Sesruleba SegviZlia malebis aseTi SeerTe­
biT?

malebis erTmaneTze dawyobiT maTi xvrelebi arxs warmoqmnis.
6  ra aris moTavsebuli xerxemlis arxSi? raSi mdgomareobs xer­

xemlis arxis funqcia?
asakis matebasTan erTad, malebs Soris xrtilovani fena TandaTan 

sustdeba, xdeba misi ganleva. is SeiZleba adgilidan daiZras, zurgis 
tvins daawves da mniSvnelovnad  daazianos.

xerxemalSi gamoyofen kisris, gulmkerdis, welis, gavisa da kudu­
sunis ganyofilebas.

Zvlebis moZravad SeerTebas saxsari ewodeba. aseTi SeerTebisas, 
rogorc wesi, erT-erT Zvals aqvs Rrmuli _ foso, romelSic zustad 
jdeba meore Zvlis gafarToebuli nawili _ Tavi. fosos zedapiri da 
Zvlis Tavi xrtiliTaa dafaruli. Zvlebs erTmaneTTan mtkice iogebi 
aerTebs. saxsari sasaxre CanTaSia moTavsebuli, romelic sasaxsre 
siTxes Seicavs.

7  rogor fiqrob, ra daniSnuleba aqvs xrtilsa da sasaxsre siTxes?

Zvlebis moZravi 
SeerTeba _ saxsari  

1. Zvlis Tavi;  
2. foso;  
3. xrtili; 
4. iogebi.

1 2
1

3

4

2

Zvlovani sistemis 
funqciebi

damcvelobiTi

moZraobiTi

sayrdeni

sisxlmbadi
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1. 	 aiRe Roris nekni da scade misi moxra. gagiWirda? xom ar 
Semogatyda xelSi? moaTAavse nekni 2-3 dRis ganmavlobaSi   
10%-iani HHCl-is xsnarSi. amis Semdeg kargad garecxe gamdi­
nare wyalSi da isev moxare. Seicvala Zvlis drekadoba? ax­
seni, ra moxda.

2. 	 cdis obieqti isev Roris neknia. moaTavse is cecxlgamZle 
WurWelSi da 2-3 saaTi dadgi cecxlze. Zvlis organuli 
nivTierebebi daiwveba. rogor fiqrob, Seecvala Zvals 
fizikuri Tvisebebi? moxare Zvali. gamarTlda Seni vara­
udi?

3.	 moZebne saxsari Sens qalaze.

1.	 kisris pirvel malas atlasi hqvia. is 
danarCeni malebisgan agebulebiT gan­
sxvavdeba. moiZie informacia miTolo­
giuri personaJis _ atlasis 
Sesaxeb da axseni, ratom 
Searqves malas misi sa­
xeli?

2.	 CamoTvale Zvlebi, rom­
lebic gulmkerdis Rrus 
SeqmnaSi monawileobs. ra da­
niSnuleba aqvs am Zvlebs? (gv. 21)

3.	 rogor dietas SearCevdi ConCxis normaluri ganviTare­
bisTvis?

suraTze muqad qalas Zvlebs Soris rbili SemaerTebeli qso­
vili Cans. Sublisa da Txemis Zvlebis SeerTebis am adgils 
yiflibands uwodeben.
a. 	 ra mniSvneloba aqvs am asakSi Zvlebis amgvar dakavSirebas 

da rodis Cndeba nakerebi?
b.  	 ra dadebiTi da uaryofiTi mxareebi SeiZleba hqondes am 

faqts?

axalSobilis qala

yiflibandi

1 wlis bavSvis qala
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	 yvela situaciaSi, pirvel rigSi, uZraobis uzrunvelyo­
faa aucilebeli. iogebis daWimvis SemTxvevaSi saxsars 
mWidro naxveviT afiqsireben. sisxlCaqcevebis Tavidan 
asacileblad, dazianebul adgilze yinuliani buStis da­
debaa rekomendebuli.

2.	 Zvlis yviTel tvins mxolod grZeli Zvlebi (kidurebis) 
Seicavs. amitom saqonlis yuaTiani bulionis mosamza­
deblad girCevT, es Zvlebi gamoiyeno.

1.	 uxerxuli moZraobisas xSiria iogebis daWimva, sasaxsre 
fosodan Zvlis Tavis amovardna _ RrZoba. am dros SesaZ­
loa, iogebi dawydes. Tumca, yvelaze Zlieri dazianeba 
Zvlis motexilobaa, romlis drosac, zogjer, motexil 
adgilas Zvlis kideebi erTmaneTs scildeba da rbil 
qsovilebs azianebs.

 Zvlis motexiloba    motexilobisas 
artaSans adeben                     

 RrZoba

Sens xelTaa plastilini, Tixa, polieTileni, abreSumis Za­
febi, Jelatini. SearCie masala da Seqmeni muxlis saxsris mo­
deli.

moiZie informacia diskozis Sesaxeb. dawere referati Sem­
degi gegmis mixedviT:
1.	 diskozis arsi;
2.	 misi warmoqmnis mizezebi;
3.	 daavadebis niSnebi;
4.	 diskozis mkurnalobis Tanamedrove meTodebi;
5.	 diskozis Tavidan acilebis gzebi;
	 moawyve prezentacia klasSi.

ConCxi _ skeleton; saxsari _ joint; Zvlis wiTeli tvini _ red 
bone marrow; mala _ vertebra; xerxemali _ backbone.
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§4

kunTovani sistema
ConCxis ganivzoliani kunTis mdebareoba da 
funqciebi
gluvi kunTis mdebareoba da funqciebi
gulis kunTis mdebareoba da funqciebi
tanadobis darRveva

Sublis
Tvalis irgvlivi

piris irgvlivi
kisris

orTava

muclis 
swori

barZayis 
swori

TerZis

safeTqlis

mkerdis didi

muclis 
iribi

mxar-
sxivis

rombisebri

zurgis 
ganieri

zurgis 
gammarTveli

samTava

mtevnis 
gamSleli

dundula barZayis 
orTava

wvivis 
samTava

adamianis 
kunTovani sistema

adamianis ConCxi Zalze racionalurad aris agebuli. miuxedavad 
imisa, rom is organizmis saimedo sayrdenia, ar zRudavs Cveni sxeulisa 
da misi sxvadasxva nawilis moZraobas. magram Zvlebs TavisiT moZraoba 
ar SeuZlia _ maT kunTebi amoZravebs.

Cvens sxeulSi 400-mde sxvadasxva kunTia, romelic mamakacebSi 
sxeulis masis 35-45%-s, xolo qalebSi 28-30%-s Seadgens.

III sayrden-mamoZravebeli sistemaIII sayrden-mamoZravebeli sistema
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agebulebis, funqciebisa da orga­
nizmSi mdebareobis mixedviT, kunTebs 
sam jgufad yofen. esenia: ConCxis ganiv­
zoliani, gluvi da gulis ganivzoliani. 
yvela maTgans kunTovani ujredis erTi 
saerTo Tviseba aerTianebs: mkveTrad 
icvalos zoma da forma _ SekumSvisas 
damokldes da modunebisas dagrZeldes.

tipuri ConCxis kunTi milionobiT 
kunTovani ujredisgan Sedgeba. maT 
wagrZelebuli formis gamo boWkoebs 
uwodeben. boWkoebSi uamravi wvrili, 
SekumSvadi Zafi _ miofibrilia. mi­
ofibrilebi cilebiTaa agebuli. swo­
red isini ganapirobeben kunTovani 
boWkos funqcias _ SekumSvas.

boWkoebi calkeul konebad ikvre­
ba. TiToeul konas gars SemaerTebeli 
qsovilis Txeli fena akravs. aTaso­
biT aseTi kona kunTs qmnis, romelic 
mtkice, sriala SemaerTebel qsovi­
lovan garsSia gaxveuli. kunTi Zvals 
myesiT uerTdeba. rogorc wesi, ConC­
xis kunTis boloebi sxvadasxva Zvals 
mtkiced emagreba, amitom misi Sekum­
Svisas Zvlebi erTmaneTs uaxlovdeba.

saxsarSi Zvlebis moZraobas kun­
Tebis ori jgufis _ momxrelebisa da 

gamSlelebis SeTanxmebuli moqmedeba uzrunvelyofs.
ilustraciaze idayvis saxsaria. daakvirdi orTava da samTava kunTis 

mdebareobas da upasuxe kiTxvebs:

1

2

1. ConCxis ganivzoliani kunTi; 
2. gluvi kunTi; 3. gulis 
ganivzoliani kunTi.

1 2 3

ConCxis kunTis agebuleba 
1. Zvali; 2. myesi; 3. SemaerTebel 
qsovilovani garsi; 4. kunTovani 
boWkoebis kona; 5. kunTovani 
boWko.

1

4

5

2

3
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1. orTava kunTi; 2. samTava kunTi.



diafragma

1  ra unda mohyves orTava kunTis SekumSvas?
2  ra mdgomareobaSi unda iyos samTava kunTi orTava kunTis Se­

kumSvisas?
3  ra Sedegi mohyveba samTava kunTis SekumSvas?
4  orTava da samTava kunTs antagonist kunTebs uwodeben. axseni am 

terminis Sinaarsi.
1  daiWire mZime sagani da moxare xeli idayvis saxsarSi. xeliT mo­

isinje orTava kunTi. grZnob, rogor amoiburca is kanqveS? tvirTiani 
xeli CamouSvi da maqsimalurad gaSale idayvis saxsarSi. romeli 
kunTebis SekumSvas grZnob?

muSaobisTvis saWiro energias kunTi naxSirwylebis daJangvisas _ 
wvisas gamoimuSavebs. fizikuri datvirTvisas kunTebs gaZlierebulad 
miewodeba sakvebi. amitom navarjiSebi adamianis kunTi zomaSi matu­
lobs. Zvlis zedapiri didi, navarjiSebi kunTebis mierTebis adgilas 
uswormasworoa _ qmnis borcvebsa da Rrmulebs.

arasdros agtkiebia bevri cekvis an turistuli laSqrobis meore 
dRes kunTebi? es imitom xdeba, rom gaZlierebuli muSaobisas, zogjer, 
naxSirwylebi bolomde wvas ver aswrebs da kunTSi maTi daSlis Suale­
duri produqti _ rZemJava grovdeba, rac kunTis tkivils iwvevs.

Seuwuxebixar rodisme slokins? mas diafragmis swrafi, xSiri SekumSva 
iwvevs. es didi, TaRismagvari kunTi gulmkerdisa da muclis Rrus mij­
navs erTmaneTisgan. Tavisufali kideebiT is mkerdis Zvals, neknebsa da 
malebs ukavSirdeba. misi SekumSvisas kideebi paraSutis TokebiviT qve­
moT eweva kunTs da TaRi brtyeldeba.
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dakvirvebixar, rogor ecvleba adamians saxis gamometyveleba Zli­
eri sulieri gancdisas?

emociebis gamoxatvaSi ganivzoliani kunTebis gansakuTrebuli jgu­
fi, e.w. mimikuri kunTebi monawileobs. maTi umravlesoba erTi boloTi 
qalas Zvlebs, xolo meoreTi saxis kanis sxvadasxva ubans emagreba da 
SekumSvisas kans amoZravebs. zogierTi kunTis SekumSvisas Sublze ganivi 
naoWi Cndeba, zogi tuCis kuTxes maRla swevs _ mas sicilis kunTsac uwo­
deben. tirilis kunTi ki im kunTs daarqves, romelic tuCis kuTxeebs 
dabla swevs. zogi kunTi piris xvrels aviwroebs, zogi ki _ quTuToebs 
Soris manZils.

yvela ganivzoliani ConCxis kunTis moqmedeba Cven neba-survils emor­
Cileba, amitom maT nebiT kunTebs uwodeben.

5  rogor icvleba am dros mkerdisa da muclis Rrus moculoba?
diafragma, muclis kunTebTan erTad, xvelis, ceminebisa da sicilis 

procesSic monawileobs.

am mxriv sruliad gansxvavebulia glu­
vi kunTebis moqmedeba, romelic Cven neba-
survils ar emorCileba. maT uneblie kun­
Tebs miakuTvneben.

gluvi kunTebis TiTistariseburi uj­
redebi erTmaneTis paralelurad aris gan­
lagebuli Sinagani organoebis _ sisxl­
ZarRvebis, kuWis, nawlavebis, Sardis buStis, 
saSvilosnos kedlebSi da iq calkeul Sre­
ebs qmnis.

nawlavis kedelSi aris gluvi kunTebis 
gareTa _ gaswvrivi da SigniTa _ irgvli­
vi Sre.

6  ras unda iwvevdes gaswvrivi kunTe­
bis SekumSva?

7  ra unda emarTebodes nawlavs irgv­
livi kunTebis SekumSvis SemTxvevaSi?

mimikuri kunTebi da maTi moqmedeba

nawlavis kedlis 
agebuleba

1. kunTebis gaswvrivi Sre; 
2. kunTebis irgvlivi Sre. 

2 1
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tanadoba adamianis sxeulis Cveuli mdgomareobaa mosvenebisa da 
moZraobis dros. swori tanadoba adamianis sxeuls Zalian lamazs xdis 
da xels uwyobs organizmis normalur funqcionirebas.

tanadobas afaseben xerxemlis nadrekebis mdgomareobis mixedviT.
adamianis xerxemals aqvs oTxi _ kisris, welis, gulmkerdisa da 

gava-kudusunis nadreki. nadrekebis gaCenas kisris, mkerdis, welisa da 
gavis kunTebis SeTanxmebuli moqmedeba iwvevs. 

axalSobils xerxemlis nadrekebi ar gaaCnia. kisris nadrekis ganvi­
Tareba 2-3 Tvis asakSi iwyeba. am dros bavSvi Tavis dakavebas iwyebs. 
mkerdis nadreki 8-10 Tvis asakSi Cndeba _ bavSvi damoukidebel jdomas 
swavlobs. welisa da gavis nadreki 1-1,5 wlis asakSi viTardeba, roca 
bavSvi dgomasa da siaruls iwyebs. 

8  rogor fiqrob, SegviZlia Cveni nebiT gamoviwvioT, SevaneloT an 
avaCqaroT gulis muSaoba? nebiTia Tu uneblie gulis kunTis moqmedeba?

gulis kunTs gansakuT­
rebuli agebuleba aqvs. am 
qsovilis mezobeli ujre­
debi erTmaneTs ukavSir­
deba da erTgvar xlarTs 
warmoqmnis. am faqts gansa­
kuTrebuli mniSvneloba 
aqvs gulis sxvadasxva gan­
yofilebis erTmaneTTan Se­
Tanxmebul moqmedebisaT­
vis.

gulis ganivzoliani kunTi guli

tanadobAAA A Ais darRveva

nadrekebis ganviTareba
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2  Seni tanadobis Sesamowmeblad, dadeqi zurgiT kedelTan ise, rom 
quslebi, wvivebi, menji da beWebi kedels exebodes. Tu kedelsa da wels 
Soris Seni muSti eteva, e.i. tanadoba darRveuli gaqvs, xolo Tu mxo­
lod horizontalurad gaSlili xelis mtevani _ tanadoba normaluria.

lordozis dros xerxemlis welis nadreki zedmetadaa gamoxatuli, 
es ki sxeulis ukan gadaxras iwvevs. 

adamianis organizms vertikalur mdgomareobaSi mravali kunTi aka­
vebs, maT Soris zurgis kunTebic.

nadrekebi Cvens xerxemals drekadobasa da moqnilobas aniWebs. isini 
amortizatorebis rols asruleben. maTi wyalobiT rbildeba biZgebi 
siarulis, sirbilis, xtomis dros. es ki Zalze mniSvnelovania, radgan 
icavs Cvens Sinagan organoebsa da Tavis tvins.

normaluri tanadobisas:
 nadrekebi zomieradaa gamoxatuli.
 kunTebi kargadaa ganviTarebuli.
 Tavisa da tanis mdgomareoba vertikaluria.
 Tavi odnav maRlaa aweuli.
 mxrebi odnav ukanaa gaweuli.
 gulmkerdi gaSlilia.
 mxrebi erT donezea.
 beWis Zvlebi simetriulad mdebareobs.
 muceli Seweulia.

tanadobis darRveva

1,3. normaluri tanadoba; 
2. sqoliozi; 4. lordozi 5. kifozi.

1 2 3 4 5

kifozi xerxemlis gulmker­
dis nadrekis zedmeti amozneqi­
lobaa. am mdgomareobas mrgvali 
zurgi, anu kuzi hqvia. am dros 
adamiani moxrilia, Tavi da mxre­
bi win aqvs daSvebuli. kifozis 
dros, Cavardnili mkerdi Sinagani 
organoebis muSaobas aZnelebs, 
gansakuTrebiT sunTqvas, ferx­
deba gulis muSaoba.

sqoliozi xerxemlis norma­
luri mdgomareobidan marjvniv 
an marcxniv gadaxraa. sqoliozi 
berZnuli sityvaa da mrudes niS­
navs. sqoliozis dros erTi mxari 

meoreze maRalia. xerxemlis gamrudeba aferxebs Sinagani organoebis 
muSaobas.

sqoliozis ganviTarebas sxvadasxva mizezi aqvs. is gansakuTrebiT 
xSiria mozardebs Soris, vinaidan maTi Zvlovani sistema jer kidev ar 
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adamianis organizmSi nebismier moZraobas kunTebi uzrun­
velyofs. moZraobas safuZvlad udevs kunTovani ujredis 
Tviseba, mkveTrad icvalos zoma _ damokldes an dagrZel­
des. agebulebis, funqciebisa da organizmSi mdebareobis mi­
xedviT ganasxvaveben ConCxis ganivzolian, gulis ganivzolian 
da gluv kunTebs. ConCxis ganivzolian kunTebs nebiT kunTebs 
miakuTvneben, xolo gluv da gulis ganivzolian kunTebs _ 
uneblies.

1. 
a.	
	 sTxove Tanaklasels, dadges zurgiT dafasTan, daikavos 

orkilogramiani hanteli da gaSalos tvirTiani xeli 
ise, rom is tanTan 900-ian kuTxes qmnides. 

aris Camoyalibebuli _ gaZvalebis procesi mxolod 20-30 wlis asakSi 
mTavrdeba.

arasrulfasovani kveba, sakvebSi cilebis, mineraluri marilebis, 
vitaminebis nakleboba, Warbi wona, araswori wola, magidasTan da merx­
Tan sistematurad araswori jdoma, sxeulze datvirTvis araTanabari 
ganawileba sqoliozis, kifozisa da lordozis gamomwvevi mizezebia.

xerxemlis gamrudeba aferxebs Sinagani organoebis muSaobas.

brtyelterfianoba. adamianis terfs Zalze damaxasiaTebeli _ Ta­
Ris forma aqvs. siarulisas Cven quslsa da TiTebs veyrdnobiT. ter­
fis TaRi amortizatoris rols asrulebs. aseTi konstruqciis terfi 
advilad uZlebs sxeulis simZimes da adamians uadvildeba araswor 
zedapirze gadaadgileba.

brtyelterfianobis dros terfis for­
ma icvleba _ terfis TaRi dabla eSveba da 
brtyeldeba. brtyelterfianobis mizezia 
terfis kunTebisa da myesebis funqciis 
darRveva. am dros fexis Ziri mTlianad 
exeba sayrden zedapirs. adamianis siaruli 
daTvis bajbajs hgavs. terfi sivdeba, aRi­
niSneba tkivili terfSi, wvivSi, menjSi da 
welis areSic ki.

brtyelterfianoba SeiZleba gamoiwvi­
os arasworad SerCeulma fexsacmelma, xan­
grZlivma siarulma an dgomam, sxeulis Warb­
ma wonam.

normaluri 
terfi

brtyeli 
terfi
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4.	 ratom gvtkiva muclis 
kunTebi xangrZlivi xve­
lis Semdeg? 

5.	 cnobilia, rom SekumSvis 
Zala damokidebulia ara 
kunTis sigrZeze, aramed  
siganeze. rogor axsni am 
faqts?

	 dafaze carciT konturulad gamosaxe tvirTiani xelis 
mdebareoba. 

	 sTxove, rac SeiZleba metxans gaZlos am mdgomareobaSi. 
	 CarTe wammzomi da CainiSne dro, vidre Tanaklaselis xe­

li TandaTan daSvebas daiwyebs da dascildeba dafaze 
daxatul konturul gamosaxulebas. 

	 hkiTxe, ratom Camouvarda xeli, ra igrZno?

b. 
	 sTxove, axla meore xeliT aswios igive tvirTi konturul 

gamosaxulebamde. 
	 sTxove, dauSvas tvirTiani xeli qveviT da gaimeoros es 

moZraoba sixSiriT _ erTi awev-daweva erT wamSi. 
	 CainiSne dro xelis daRlamde. 
	 Seadare a da b cdis Sedegebi da gaakeTe daskvna.

		
2.	 waisvi zeTi terfebze da dadeqi 

TeTr sufTa qaRaldze. dgomisas fe­
xebi Seatyupe, muxlebSi gaiSale da 
zurgi gamarTe. Semoxaze anabeWdebi 
qaRaldze fanqriT. Seadare Seni ter­
febis anabeWdi terfebis anabeWds 
ilustraciaze da ivaraude, gaqvs Tu 
ara brtyelterfianoba.

2.	 ra daniSnuleba aqvs muclis kunTebs?
3.	 axseni gamonaTqvami: `sicilisgan muceli 

metkina~.

1.	 adamians, romelsac erT fexze didxans adevs TabaSiri, 
meore fexi umsxvildeba. axseni es faqti.

brtyeli 
terfi

normaluri 
terfi
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1.	 warmoidgine, rom eqspert-kriminalisti xar. gamosakvle­
vad mogitanes adamianis ConCxi. Sen unda daadasturo an 
uaryo mosazreba, rom ConCxi yofil Zalosans ekuTvnis. 
rogor moaxerxeb amas?

2. 	 arseboben adamianebi, romlebic sxvadasxva sacirko war­
modgenasa da SouSi mayurebelTa Tvalwin ramdenime san­
timetriT imateben simaRleSi. mouZebne axsna am faqts.

myess, romelic wvivis kunTebs quslis ZvalTan aerTebs, aqi­
levsis myess eZaxian. moZebne ilustraciaze (gv. 27) aqilevsis 
myesi da ivaraude, ras gamoiwvevs misi dazianeba. moiZie 
informacia aqilevsis Sesaxeb da axseni, ra kavSiri aqvs am 
myess aqilevsTan.  

6.	 romel Zvals amoZravebs qala­
ze moTavsebuli es kunTi? 

7.	 moswavles uwevs wignebiTa da 
rveulebiT savse CanTis ta­
reba. is CanTas ufro xSirad 
marjvena xeliT atarebs. ta­
nadobis romeli darRveva Se­
iZleba ganuviTardes mas? ra­
tom?

8. 	 moZebne ilustraciaze (gv. 30) is kunTebi, romelTa meSve­
obiT suraTebze gamosaxuli bavSvebis saxeze aseTi mimika 
Cndeba.
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1.	 kargi tanadobisTvis aseT rCevas SemogTavazebT:

	 daixure kepi, zomaze metad Camoiwie Tvalebze da iare. Sen 
Zalauneburad mogiwevs Tavis maRla aweva. ecade, xSirad 
iaro ase. amiT Sen gamarTul siaruls iswavli.

2.	 brtyelterfianobis Tavidan acileba SesaZlebelia, YTu 
daicav Semdeg wesebs:

	 ar Caicva moWerili fexsacmeli.
	 atare supinatoriani fexsacmeli.
	 sasargebloa fexSiSveli siaruli balaxze, mdinarisa 

da zRvis kenWebze.

3.	 ecade, SeinarCuno kargi tanadoba. dadgenilia, rom kar­
gi tanadobis adamianebi metad arian Tavis TavSi darw­
munebulni.

kunTi _ muscle
myesi _ tendon
boWko _ fiber
mimikuri kunTebi _ mimical muscles
sqoliozi _ scoliosis
lordozi _ lordosis
kifozi _ kyphosis
brtyelterfianoba _ flatfoot
diafragma _ diaphragm
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saWmlis momnelebeli sistemis daniSnuleba
moneleba piris RruSi

kunTebisa da Cveni organizmis nebismieri organos muSaobas ener­
gia esaWiroeba. energiiT am organoebs sakvebi nivTierebebi uzrunvel­
yofs.

magram sakvebSi arsebul organul nivTierebebs pirdapir ujredSi 
SeRweva ar SeuZlia. isini ver gadian plazmuri membranis bariers. or­
ganizmSi isini fermentebis moqmedebiT qimiur gardaqmnebs ganicdian 
_ iSlebian SedarebiT martiv molekulebad. am process moneleba hqvia 
da is Cvens saWmlis momnelebel sistemaSi mimdinareobs.

1  ra saxis kunTovani qsovili qmnis 
milis kedlis kunTovan Sres?

gareTa, SemaerTebelqsovilovani 
Sre SemosazRvravs mils da mis damcav 
garss warmoadgens.

kunTovani Sre uzrunvelyofs ylap­
vas, sakvebSi momnelebeli wvenebis Se­
revas, mis gadaadgilebas milSi da nar­
Cenebis gamoyofas.

adamianis saWmlis 
momnelebeli sistema 

1. saylapavi mili; 2. kuWi;
3. Tormetgoja nawlavi; 
4. wvrili nawlavi; 5. msxvili 
nawlavi; 6. swori nawlavi; 
7. RviZli; 8. naRvlis buSti.

1

3

7

8

4

2

5

6

saWmlis momnelebeli sistema 8-10 
metriani milis saxiT SegviZlia warmo­
vidginoT, romlis kedeli samSriania: 
gareTa _ SemaerTebel qsovilovani, Sua 
_ kunTovani da Sida _ epiTeluri.

saWmlis 
momnelebeli 
milis kedlis 
agebuleba

1. 	SemaerTebel 		
qsovilovani Sre;

2. 	kunTovani Sre;
3. 	epiTeluri Sre.

1

3

2

§5

IV saWmlis momnelebeli sistema
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Siga _ epiTeluri Sris ujredebi gamoimuSavebs da gamoyofs lor­
wos. lorwo asvelebs sakvebs da aadvilebs mis moZraobas saWmlis mom­
nelebel milSi.

saWmlis momnelebel mils 
specialuri sadinarebiT jir­
kvlebi ukavSirdeba. es jir­
kvlebi saWmlis momnelebeli 
sistemis sxvadasxva nawilSi 
specialur wvens _ sekrets 
gamoyofs. maT garegani sek­
reciis jirkvlebs uwodeben. 
swored maT mier gamoyofili 
sekreti Seicavs fermentebs.

yoveli fermenti mxolod 
konkretul nivTierebaze, gan­
sazRvruli temperaturisa da 
pH-is dros moqmedebs.

fermentebis zegavleniT 
iSleba sakvebSi arsebuli or­
ganuli nivTierebebi. 

organuli nivTierebebis 
daSlis produqtebi saWmlis 
momnelebeli milis kedliT 
Seiwoveba da sisxliT yvela ujreds miewodeba, narCenebi ki gareT ga­
moiyofa.

sakvebis moneleba piris RruSi iwyeba. sakvebs meqanikurad amuSavebs 
_ aqucmacebs kbilebi.

saWmlis momnelebeli 
fermentebis moqmedeba

rTuli naxSirwyali

amilazebi

sakvebi monelebis produqti

cila

cximi

proteazebi

lipazebi

glukoza

aminomJavebi

glicerini

cximovani mJavebi

basri mWrelebiT (4-4) mosaxerxebelia sakvebis 
mokbeCa.

eSvebi (2-2) emsaxureba lukmis moglejas.

sibrZnis kbili (2-2) yvelaze bolos, 20-dan 30 
wlamde asakSi amodis, an SeiZleba saerTod ar 
amovides.

farTo, brtyeli, saReWi ZiriTadi kbilebi (8-8) 
aqucmacebs sakvebs.
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piris RruSi sakvebs asvelebs da arbi­
lebs nerwyvi. nerwyvi gamoiyofa sami didi 
sanerwyve jirkvlidan, romlis sadinarebi 
piris RruSi ixsneba. nerwyvs gamoyofs 
agreTve piris Rrus epiTelSi ganlagebuli 
uamravi mcire zomis sanerwyve jirkvali.

dRe-Ramis ganmavlobaSi am jirkvlebiT 
daaxloebiT 1-1,5 litri nerwyvi gamoiyofa.

1  dadeqi sarkesTan axlos, aswie ena 
maRla. daakvirdi enis qveS nerwyvis gamo­
yofas da ipove adgilebi, sadac ixsneba 
enisqveSa jirkvlis sadinarebi.

minanqari kbilis yvelaze magari nivTierebaa. is 
kbils icavs.

dentins aqvs Zvlismagvari Sedgeniloba.

pulpa Seicavs sisxlZarRvebsa da nervul dabo­
loebebs.

cementi amagrebs kbilis fesvs Zvlovan fosoSi.

1. gvirgvini; 2. fesvi; 3. RrZili.

1

2

3

sanerwyve jirkvlebi

1. enisqveSa; 2. ybisqveSa;
3. ybayuris.  

3

21

nerwyvis Sedgeniloba

wyali 98-99 %

nivTiereba, 
romelic

siblantes
aZlevs

fermentebi

lizocimi, 
romelic

baqteriebs
xocavs

nerwyvi piris RruSi sust tute ares qmnis. naxSirwylebis moneleba 
nerwyvis amilazebiT piris RruSive iwyeba. is saxamebels disaqaridamde 
Slis.

daReWili, nerwyviT gaJRenTili, darbilebuli, ukve formirebuli 
lukma xaxaSi enis daxmarebiT gadadis. es ylapvis procesia.
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1.	 daakvirdi ilustracias (gv. 37). moZebne Sens sxeulze RviZ­
li, kuWi da nawlavebi?

2.	 warmoTqvi calkeuli bgerebi da daakvirdi, piris Rrus ro­
meli organoebi monawileobs am bgerebis formirebaSi.

3.
a. 	 aiRe gaxamebuli TeTri qsovili. CamoaWeri patara naWeri. 

Cxirze daxveuli bamba kargad daasvele nerwyviT da am 
CxiriT naWerze daxate rgoli. moiqcie es qsovili xelis 
gulSi 2-3 wuTi da Semdeg Cade iodis xsnarSi (iodi saxa­
mebels lurjad feravs). daakvirdi ra moxdeba. axseni 
cdis Sedegi.

b.	 Cxirze daxveuli bamba kargad daasvele nerwyviT. am Cxi­
riT imave qsovilis sxva naWerze daxate rgoli da Cade 
iodis xsnarSi. daakvirdi ra moxdeba. Seadare a da b cdis 
Sedegebi erTmaneTs da axseni gansxvavebis mizezi.

4. 	 aiRe Cxirze daxveuli bamba, daasvele jer nerwyviT, Semdeg 
ki ZmriT da gaimeore mesame cdis (a) procedura. axseni cdis 
Sedegi.

xaxidan sakvebi saylapavSi gadadis. saylapa­
vidan sakvebis kuWSi gadasvlas saylapavis ked­
lis talRisebri SekumSva _ peristaltika uz­
runvelyofs. 

saylapavi milis peristaltika

1. saylapavi mili;
2. formirebuli lukma;
3. kuWi.

2  cnobilia, rom mSrali sakvebis miRebisas 
piris RruSi didi raodenobiT nerwyvi gamoiyofa, 
xolo Txieri sakvebis miRebisas _ gacilebiT 
naklebi. rogor axsni am faqts?

adamianis organizmSi sakvebis moneleba saWmlis momnelebel 
sistemaSi xorcieldeba. is warmoadgens mils, romelSic ga­
moiyofa momnelebeli jirkvlebis sekreti. sakvebis moneleba 
piris RruSi iwyeba, sadac xdeba sakvebis meqanikuri damuSaveba 
da organuli nivTierebebidan mxolod rTuli naxSirwyle­
bis daSla. piris Rrudan sakvebi jer xaxaSi, xolo Semdeg 
saylapaviT kuWSi gadaadgildeba.

1

2

3
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kbilebisa da RrZilebis daavadebaTa prevencia

Tu drouli stomatologiuri CareviT ar moxda minanqris aRdgena, 
mJava dentinsac daSlis, pulpamde miaRwevs da gamoiwvevs anTebas _ 
pulpits, rac Zalze mtkivneulia. 

procesi SeiZleba ufro Sorsac wavides _ kbilis fesvidan infeqcia 
RrZilze gavrceldes. es gamoiwvevs RrZilis Cirqovan anTebas, kbilis 
fosodan moryevasa da amovardnas. am daavadebas parodontozi hqvia.

kariesis warmoqmna

parodontozis mimdinareoba

5. 	 namwvis filtri gaSale da mas yoveli mxridan kargad Seaxe nerwyviT 
Zlier gaJRenTili Cxiri. am CxiriT gaakeTe naxati gaxamebul qso­
vilze da gaimeore mesame cdis (a) procedura. axseni cdis Sedegi da 
gaakeTe daskvna.

6. 	 piris RruSi uamravi baqteriaa, romelic swrafad mravldeba (gan­
sakuTrebiT tkbil garemoSi). baqteriebi ikvebeba kbilebs Soris dar­
Cenili sakvebiT. isini gamoimuSaveben mJavas, romelic Slis minan­
qars. Cndeba Rru, romelsac kariesi hqvia.

gadaitane cxrili rveulSi da Cawere, ra profilaqtikur, anu pre­
venciul saSualebas mimarTav kbilebisa da RrZilebis dasacavad.

1.

2.

3.

4.
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1. 	 sibrZnis kbils saxelwodeba hipokratem misca. rogor fiq­
rob, ratom daarqva hipokratem am kbils es saxeli?

2.	 stomatologTan vizitis dros daakvirdi, ra adgilebze 
adebs is bambis tampons. moifiqre, ratom? 

3. 	 levenhukma erT-erTi moxucis (romelic arasdros ixexda 
kbilebs) kbilis nadebSi aRmoaCina uamravi mikroorganiz­
mi. `TiTqos wyali gacocxldao~ _ ase aRwers Tavis STa­
beWdilebebs londonis samefo akademiisadmi miweril we­
rilSi levenhuki. is aseve miuTiTebda, rom cxeli yavis 
dalevis Semdeg moxucis kbilis nadebSi maTi raodenoba 
sagrZnoblad mcirdeboda. 

	 levenhukma mxolod faqti daadastura. Sen SegiZlia, axsna 
mouZebno am faqts.

SearCie swori pasuxi:
a.	 cilebi momnelebeli wvenebiT aminomJavebamde iSleba;
b.	 cximebi fermentebiT glukozamde iSleba;
g.	 cilebi, cximebi da naxSirwylebi Tavisuflad aRwevs uj­

redSi;
d.	 naxSirwylebi fermentebis moqmedebiT iSleba cximovan 

mJavad da glicerinad. 

ici, rogor unda gaiwmindo kbilebi sworad?

moneleba _ digestion; fermenti _ enzyme; saylapavi _
esophagus; kuWi _ stomach; nawlavi _ intenstine; RviZli _ liver.
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§6

sakvebis moneleba kuWSi
sakvebis moneleba Tormetgoja nawlavSi

kuWi saWmlis momnelebeli milis yvelaze gafarToebuli nawilia. 
masSi sakvebi 4-6 saaTi yovndeba.

kuWis lorwovani garsi danaoWebulia. masSi didi raodenobiTaa jir­
kvali, romelic kuWis wvens gamoimuSavebs.

1  ratomaa kuWis lorwovani garsi danaoWebuli?

kuWis lorwovani garsi

kuWis jirkvlebis nawili lorwos gamoyofs, nawili ki marilmJavasa 
da cilis damSlel fermentebs _ proteazebs. kuWis proteazebi cilis 
makromolekulebs SedarebiT mcire zomis monakveTebad _ peptidebad 
Slis.

                         cila                                                                                       peptidebi

 proteaza 
++

kuWis wvenis mTavari proteaza pepsinia.
marilmJavas zemoqmedebiT pepsini araaqtiuri mdgomareobidan aq­

tiur mdgomareobaSi gadadis.

kuWis wveni

0,5% marilmJavafermentebi lorwo

IV saWmlis momnelebeli sistema
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1  Tu gainteresebs, rogor moqmedebs kuWis wveni cilebze, aseTi 
cda Caatare:

gaWeri moxarSuli kvercxis cila or Tanabar nawilad. erT sinjaraSi 
moaTavse cilis erTi mTliani naWeri, xolo meoreSi _ wvrilad daWri­
li meore naWeri. orive sinjaraSi Caasxi aT-aTi mililitri kuWis wveni, 
sinjarebi kargad SeanjRrie da daayovne 24 saaTi. kuWis wvenis SeZena 
afTiaqSi SegiZlia.

danawevrebuli cila

cilis naWeri

10 ml kuWis wveni

2  romel sinjaraSi daiSala cila ukeTesad? rogor axsni amas?
3  kvebis dros ras gaiTvaliswineb, cdis Sedegis mixedviT? 
4  kuWSi cilis daSlas amdeni dro ar sWirdeba. ratom? ras Secv­

lidi cdis dizainSi, sinjaraSi cilis daSlis procesi maqsimalurad 
rom migeaxlovebina kuWSi cilis daSlis procesTan?

albaT, giCndeba kiTxva: Tu proteazebi da marilmJava Slis cilas, 
maTTan erTad ratom ar xdeba kuWis kedlis moneleba, ujredis SenebaSi 

xom cilebic monawileobs?
kuWis kedlebi lorwoTia daculi, ro­

melic garkveul bariers qmnis kuWis ke­
delsa da kuWis wvens Soris.

damcvelobiTi barieris darRvevis Sem­
TxvevaSi, proteazebi da marilmJava uj­
redis kedels `gamoWams~. warmoiqmneba 
wyluli. procesis gaRrmavebis SemTxvevaSi 
SesaZlebelia, daziandes kuWis kedlis 
yvela Sre da kedelSi xvreli gaCndes. am 
dros kuWis SigTavsi muclis RruSi iRv­
reba, rac Zlier saSiSia sicocxlisTvis da 
saswrafo qirurgiul Carevas moiTxovs.

kuWis wveni sadezinfeqcio xsnaris msgavsadac moqmedebs _ anadgu­
rebs sakvebTan erTad moxvedrili baqteriebis umravlesobas. 

kuWis wyluli
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5  daakvirdi ilustraciaze gluvi kun­
Tebis ganlagebas kuWis kedelSi. axseni, ra 
mniSvneloba aqvs maT sakvebis monelebis 
procesSi?

kuWis kedliT Seiwoveba mcire raode­
nobiT wyali da marilebi, zogierTi sam­
kurnalo preparati da alkoholi.

kuWSi gaTxevadebuli sakvebi wvril 
nawlavSi ulufebad igzavneba.

wvrili nawlavi saWmlis momnelebeli 
milis yvelaze grZeli nawilia (4,5-9 m).

Tormetgoja nawlavi wvrili nawlavis 
dasawyisia.

gluvi kunTebis ganlageba 
kuWis kedelSi

6  rogor fiqrob, ratom daarqves mas Tormetgoja?
Tormetgoja nawlavSi ixsneba ori didi jirkvlis _ kuWqveSa jirk­

vlisa da RviZlis sadinari. kuWqveSa jirkvlis, anu pankreasis wvens aqvs 
tute reaqcia da masSi fermentebis mTeli nakrebia, romelic maqsimalur 
aqtivobas, kuWis fermentebisgan gansxvavebiT, aseT areSi avlens.

pankreasis proteazebi TormetgojaSi agrZelebs jer kidev kuWSi 
dawyebul cilis daSlas. amilaza naxSirwylebs _ glukozamde, xolo 
lipaza cximebs glicerinad da cximovan mJavebad Slis. 

1

5

2

3

4

1. kuWi; 2. Tormetgoja nawlavi; 3. RviZli; 
4. naRvlis buSti; 5. kuWqveSa jirkvali.
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kuWSi sakvebis moneleba kuWis wveniT xdeba. kuWis wveni mom­
nelebel fermentebs _ proteazebs Seicavs. isini aqtiurebi 
arian mxolod mJava areSi, romelsac kuWis wvenSi arsebuli 
marilmJava qmnis. Tormetgoja nawlavSi ixsneba ori didi 
jirkvlis _ RviZlisa da kuWqveSa jirkvlis sadinari. maTi 
sekretebiT Tormetgoja nawlavi sakvebs inelebs. naRveli 
cximebis emulgirebas iwvevs da aaqtiurebs lipazas.

1.	 imis gamosavlenad, Tu ramdenad aris damokidebuli 
temperaturasa da pH-zeP cilebis daSla kuWis wvenis 
moqmedebiT, Caatare aseTi cda: 

	 sam sinjaraSi moaTavse moxarSuli kvercxis cilis erTna­
iri zomis naWeri da daumate TiTo mililitri kuWis wve­
ni. 

	 pirveli sinjara moaTavse +37οC temperaturis mqone wylis 
abazanaSi, meore ki yinulian wyalSi. 

 	mesame sinjaras daamate sami wveTi natriumis tute  (NaOH) 
da Cadgi +37οC temperaturis mqone wylis abazanaSi.

	ramdenime saaTis Semdeg daaTvaliere sinjarebi. 
 	ra daskvnas gaakeTeb miRebuli Sedegebis mixedviT?

1

2

naRveli

lipazas naRveli aaqtiu­
rebs. naRveli RviZlis sek­
retia. is grovdeba naRvlis 
buStSi da mxolod maSin ga­
dadis TormetgojaSi, roca 
iq sakvebi xvdeba. naRvlis 
moqmedebiT erT wveTad Sek­
ruli aTasobiT cximis mo­
lekula erTmaneTisgan gan­
calkevdeba _ emulgirdeba. 
lipazas mxolod calkeuli 
molekulebis daSla SeuZlia.

naRveli nawlavebis peris­
taltikasac aZlierebs da sakvebi biZgebiT wvrili nawlavis qveda ganyo­
filebebSi igzavneba.

cximis emulgireba

1. cximis wveTi;
2. cximis molekulebi.
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1 ml kuWis 
wveni

1 ml kuWis 
wveni

1 ml kuWis 
wveni

3 wveTi NaOH

cilis 
naWeri

cilis 
naWeri

cilis 
naWeri

1

2

3

wylis abazana

wylis abazana

Sedegi

Sedegi

Sedegi

ramdenime
saaTi

ramdenime
saaTi

ramdenime
saaTi

yinuliani wyali

2.	 alkoholis uaryofiTi zemoqmedebisgan adamianis arc er­
Ti organo ar aris daculi. is moqmedebs monelebis pro­
ceszec.

	 StativSi Cadgi ori sinjara da danomre. oriveSi moaTav­
se Tanabari zomis moxarSuli kvercxis cila. #pirvel sin­
jaraSi Caasxi 5 ml gamoxdili wyali, xolo meore sinjaraSi 
5 ml 80-90%-iani spirti. amis Semdeg orive sinjaraSi Ca­
asxi 5 ml kuWis wveni, sinjarebi SeanjRrie da daayovne 
ramdenime saaTi. Sedegebi Caiwere da gaakeTe daskvna.

37οC

37οC
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§7

moneleba da Sewova wvril nawlavSi
msxvili nawlavi, misi funqciebi
defekacia

Tormetgoja nawlavidan wvril nawlavSi gadasuli sakvebis masa 
imdenad Secvlilia, Zneli warmosadgenia, rom is Cven mier miRebuli 
sakvebia.

sakvebis masa da nawlavis momnelebeli wvenebi, wvrili nawlavis ked­
lis SekumSvis gamo, erTmaneTSi ireva da wvril nawlavSi nivTierebebis 
daSlis procesi grZeldeba. cilebi aq aminomJavebamde iSleba, naxSir­
wylebi _ glukozamde, xolo cximebi _ glicerinamde da cximovan mJa­
vebamde. am nivTierebebs wvrili nawlavis kedlebi iwovs. Cven mier mox­
marebuli sakvebis 90% swored wvril nawlavSi Seiwoveba.

wvrili nawlavis mTeli SigniTa zedapiri dafarulia milionobiT mik­
roskopuli, TiTebis msgavsi gamonazardiT _ xaoTi. mas, Tavis mxriv, 
kidev ufro mcire zomis mikroxaoebi aqvs.

aminomJavebis, glukozis, cximovani mJavebisa da glicerinis mole­
kulebi, xaos ujredebis gavliT, sisxlis mimoqcevis sistemaSi aRmoCn­
deba.

1  ivaraude, ratom aris mniSvnelovani nawlavis Semwov zedapirze 
TiTisebri gamonazardebis arseboba?

IV saWmlis momnelebeli sistema

1

4

5

2

4

3

wvrili nawlavi

1. kunTovani Sre; 2. epiTeluri Sre;
3. xao; 4. mikroxaoebi; 5. sisxlZarRvebi.
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msxvil nawlavSi gadaumuSavebeli 
sakvebis narCenebi grovdeba da 10-12 
saaTs yovndeba. msxvil nawlavSi mone­
leba ar xdeba, Tumca, iq binadari mik­
roorganizmebi iwvevs mounelebeli nax­
Sirwylebis daSlas da cilebis lpobas. 
amis Sedegad warmoiqmneba organuli mJa­
vebi, airebi _ naxSirorJangi, meTani, go­
girdwyalbadi, sxva toqsikuri naerTebi. 
es Sxamiani nivTierebebi sisxlSi gada­
dis da RviZlamde aRwevs, sadac maTi ga­
uvnebleba, anu detoqsikacia xdeba. ma­
galiTad, Zalze Sxamiani amiaki RviZlSi 
SedarebiT uvnebel Sardovanad garda­
iqmneba, romelic gareT SardTan erTad 
gamoiyofa.

msxvil nawlavSi binadari mikroor­
ganizmebi sasargeblo `saqmianobasac~ 
ewevian. isini asinTezeben zogierT vi­
tamins, Trgunaven daavadebis gamom­
wvevi baqteriebis moqmedebas.

msxvil nawlavSi narCenebidan Sei­
woveba didi raodenobiT wyali, mine­
raluri marilebi, zogierTi vitamini. 
amis gamo narCenebi naxevrad myar mdgomareobaSi gadadis. formirdeba 
ganavali _ fekaliebi, romelic swor nawlavSi gadadis da analuri 
xvreliT gareT gamoidevneba. am process defekacia hqvia.

wvril nawlavSi sakvebis monelebis procesi mTavrdeba. ci­
lebis, cximebis, naxSirwylebis daSlis produqtebi _ ami­
nomJavebi, glukoza, glicerini da cximovani mJavebi nawlavis 
kedliT Seiwoveba da sisxlSi gadadis. Sewova nawlavis spe­
cialuri gamonazardebiT _ xaoebiT warmoebs. msxvil naw­
lavSi wyali Seiwoveba da xdeba ganavlis formireba.

peristaltikis talRebi, romelic wvril nawlavs mTel sigrZeze 
mihyveba, ubiZgebs sakvebs msxvili nawlavisken.

1. wvrili nawlavi;
2. msxvili nawlavi;
3. brma nawlavi;
4. Wia danamati (apendiqsi);
5. swori nawlavi.

1
5

4
3

2
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daakvirdi ilustracias, romelic giCvenebs rTuli nivTi­
erebebis gardaqmnas Cvens saWmlis momnelebel sistemaSi. 
gaiTvaliswine ilustraciis monacemebi, gadaitane cxrili 
rveulSi da Seavse.

saWmlis momnelebeli 
sistemis ganyofileba funqcia

piris Rru

saylapavi

kuWi

Tormetgoja nawlavi

wvrili nawlavi

msxvili nawlavi

marilmJava

ilustraciis simboloebi

rTuli naxSirwylebi
(saxamebeli)

disaqaridebi

glukoza

cilebi

peptidebi

aminomJavebi

cximebi

cximovani mJavebi

glicerini

wyali

amilazebi

proteazebi

lipaza

naRvlis mJavebi
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1. 	 saWmlis momnelebeli sistemis romeli organoebia ganla­
gebuli muclis RruSi? gulmkerdis RruSi?

2.	 sxvadasxva infeqciuri daavadebisas, mikroorganizmebis 
gasanadgureblad antibiotikebs iyeneben. SeiZleba Tu ara 
antibiotikebis xangrZlivma miRebam ziani mogvayenos?

3.	 RviZli adamianis organizmSi mraval funqcias asrulebs. 
daasaxele RviZlis SenTvis cnobili funqciebi.

moiZie informacia da dawere referati: `gastriti da kuWis
wyluli~ an `RviZlis cirozi~ Semdegi gegmis mixedviT:
1.	 gamomwvevi mizezebi;
2.	 daavadebis niSnebi;
3.	 mkurnaloba;
4.	 prevenciuli RonisZiebebi.

1.	 swrafi kvebis (Fast food) `imperia~ imdenad moedo msof­
lios, rom man mraval qveyanaSi tradiciuli samzareulo 
gandevna.

SearCie swori pasuxi.
saWmlis momnelebeli sistemis fermentebi ar Slis:
a.	 cilebs;
b.	 cximebs;
g.	 aminomJavebs;
d.	 rTul naxSirwylebs.
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	 hoT-dogma, hamburgerma, Cifsma Caanacvla tradiciuli 
kerZebi. aseT kvebas bevri uaryofiTi mxare gaaCnia. msof­
lios mraval qveyanaSi gaizarda Warbwoniani adamianebis 
ricxvi. rogorc wesi, es sakvebi Zlier kaloriulia. masSi 



darRveulia balansi cilebis, cximebisa da naxSirwylebis 
Semcvelobas Soris, Raribia vitaminebiT da celuloziT; 
celuloza ki xels uwyobs peristaltikas.

	 swrafi kvebis produqtebiT, ZiriTadad, quCaSi vikvebe­
biT. siCqareSi sakvebs kargad ar vReWavT da kuWSi xvde­
ba meqanikurad daumuSavebeli da nerwyviT gauJRenTavi 
lukmebi. amitom swrafi kveba xSirad gastritis, kuWisa 
da Tormetgoja nawlavis wylulovani daavadebebis, Sek­
rulobis mizezi xdeba. quCaSi kvebisas ver vicavT higienas 
da SeiZleba Cvens organizmSi moxvdes salmonelozis, di­
zenteriisa da sxva daavadebaTa gamomwvevebi, Wiis kver­
cxebi.

2.	 kvebis produqtebSi, maTi araswori momzadebis, transpor­
tirebisa da Senaxvisas, SeiZleba moxvdes daavadebis gamom­
wvevi mikrobebi, romlebic Sxamebs gamoimuSaveben. swored 
aseTi produqtebi, romlebsac zogjer gafuWebis niSnebic 
ki ar etyoba, mowamvlis mizezia.

	 mowamvlas yvelaze xSirad mikrobebiT inficirebuli xor­
cisgan momzadebuli produqtebi, rZe, xaWo, yveli, frin­
velis kvercxi da Tevzeuli iwvevs.

	 tkivili muclis areSi, gulisreva, Rebineba, faRaraTi, zog­
jer momatebuli temperatura _ es sakvebiT mowamvlis niS­
nebia.

	 unda icode, rogor gauwio pirveli daxmareba mowamluls.

	 upirveles yovlisa, gamoiZaxe eqimi da mis mosvlamde mo­
wamluls:

 	 amourecxe kuWi. amisTvis daalevine 1-2 litri oTaxis tem­
peraturis wyali da enis Zirze kovzis taris daWeriT xe­
lovnurad gamoiwvie Rebineba.

	 daawvine Tbilad da daalevine rac SeiZleba bevri cxeli 
siTxe (Cai, yava).

 	 faRaraTis dros ar daalevino kuWis Semkvreli saSuale­
bebi.
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organizmis Sinagani garemo
sisxlis Sedgeniloba da funqciebi

§8

organizmma rom iarsebos, mis yovel ujreds mudmivad unda miewodos 
sakvebi da Jangbadi. 

sisxlis mimoqcevis sistema specialuri sagzao qselia, romelic naw­
lavebiT Sewovil sakveb nivTierebebs da filtvebiT mopovebul Jang­
bads sxeulis yvela ujreds urigebs. es sistema uzrunvelyofs aseve 
ujredebSi nivTierebebis daSlisas warmoqmnili arasaWiro nivTiere­
bebis mitanas gamomyof organoebamde. 

nivTierebebis transportireba sisxliT xorcieldeba.
sisxli sisxlZarRvebSi momwyvdeuli siTxea. is Txevad SemaerTebel 

qsovils ganekuTvneba. sisxlis Txevadi nawili plazmaa. plazmaSi ki mra­
vali ujredia.

uwvrilesi sisxlZarRvebidan _ kapilarebidan ujredSoris sivr­
ceSi gamudmebiT iJoneba plazma, romelSic Jangbadi da sakvebi nivTie­
rebebia. es siTxe avsebs qsovilis ujredebs Soris sivrces da qsovilur 
siTxes warmoqmnis.

qsovilur siTxes uSualo kontaqti aqvs organizmis yovel ujred­

sisxlis Sedgeniloba

1. plazma; 2. eriTrocitebi;
3. leikocitebi; 4. Trombocitebi.

1

3 2

1

3

42

1. arteria; 2. vena; 3. kapilari; 
4. qsovilis ujredi; 
5. qsoviluri siTxe; 6. sisxli; 
7. limfuri kapilari; 8. limfa.

1 6 3 7 4 5

8

2

V sisxli da sisxlis mimoqcevis sistema
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Tan. swored misgan iRebs ujredebi sasicocxlod aucilebel nivTie­
rebebs da masSive gamohyofs daSlis produqtebs. ujredebSi Jangbadi 
da sakvebi qsoviluri siTxis gavliT aRwevs. cvlis produqtebi ujre­
debidan isev qsovilur siTxeSi gamoiyofa. amrigad, qsoviluri siTxe 
Suamavlis rols asrulebs ujredebsa da sisxls Soris.

Warbi qsoviluri siTxe limfur kapilarSi gadadis da limfad 
gadaiqceva. limfa gamWvirvale siTxea da SedgenilobiT qsovilur si­
Txes hgavs.

amrigad, sisxli, qsoviluri siTxe da limfa adamianis organizmis 
Sinagani Txevadi garemoa.

sisxls mravali funqcia akisria.

sisxli

funqciebi

plazma _ 55% ujredebi _ 45%

90% wyali, 
10%

cilebi, 
cximebi,

naxSirwylebi,
mineraluri

marilebi, 
daSlis

produqtebi

eriTrocitebi
ubirTvo, wiTeli 
feris ujredebia. 

1mm3 sisxlSi
4-5 milionia

monawileobs
sisxlis 

SededebaSi

Trombocitebi
ujredis 

fragmentebia.
1mm3 sisxlSi 

250-400
aTasia

leikocitebi
ufero, 

birTviani 
ujredebia,
1mm3 sisxlSi 

6-8 aTasia

monawileobs
nivTierebebis
gadatanasa da

sisxlis 
SededebaSi

monawileobs
Jangbadis 

gadatanaSi

axorcielebs 
fagocitozis

process

antigenebis 
sawinaaRmdegod

gamoimuSavebs
antisxeulebs

fagocitebi limfocitebi
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hemoglobini 

1. cila; 2. rkinis Semcveli hemi.

eriTrocitebs wiTel Seferilo­
bas cila _ hemoglobini aZlevs. he­
moglobini rkinas Seicavs. mas advilad 
SeuZlia miierTos Jangbadi da aseve ad­
vilad gasces. amiT is uzrunvelyofs 
Jangbadis gadatanas filtvebidan qso­
vilebSi.

Jangbadis gadatana eriTrocitebis 
imdenad mniSvnelovani funqciaa, rom 
maT sakuTari birTvi `gawires~.

1  rogor fiqrob, ra mizniT? ra 
ikavebs birTvis adgils eriTrocitSi?

hemoglobini mcire raodenobiT nax­
SirorJangsac ikavSirebs, miaqvs fil­
tvebSi da iq gascems. eriTrocitebi 

sisxlis 
gadasxmis 

sqema

daqveiTebis an rkinis deficitis 
Sedegad organizmSi mkveTrad ik­
lebs eriTrocitebisa da hemog­
lobinis raodenoba. aseT mdgo­
mareobas anemia hqvia. 

anemiis dros xSirad sisxlis 
gadasxmas mimarTaven. am proce­
duris Catarebis win aucilebe­
lia, dadgindes avadmyofis sisx­
lis jgufi, vinaidan adamianebis 
sisxli erTmaneTisgan eriTro­
citebiTa da plazmis Sedgenilo­
biT gansxvavdeba. am gansxvavebis 

mixedviT sisxli oTx _ O I, A II, B III, AB IV _ jgufadaa dayofili. 
gTavazobT sqemas, romelic giCvenebs, romeli jgufis sisxlis ga­

dasxmaa usafrTxo adamianisTvis, radgan gadasxmisas sisxlis jgufebis 
SEeuTavsebloba sikvdils iwvevs.

adamians, romelic sisxls gascems, donori hqvia, xolo romelic 
sisxls iRebs _ recipienti.

satvirTo manqanas hgavs, romelsac airebi gadaaqvs.
2  mxuTavi, usuno airi _ naxSirbadis monooqsidi (CO) bunebrivi 

airebis arasruli wvis Sedegia. is hemoglobinTan mtkice naerTs 
warmoqmnis. ratom iRupeba adamiani am airis xangrZlivad CasunTqvis 
Sedegad?

sisxlis didi raodenobiT dakargvisas, Zvlis wiTeli tvinis funqciis 

I I

II

II

III

III

IVIV
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3  daakvirdi sisxlis gadasxmis sqemas. romeli jgufis sisxli Se­
iZleba gadaesxas usafrTxod sisxlis nebismieri jgufis adamians, anu 
romeli jgufis sisxlis mqone adamiani SeiZleba CaiTvalos univer­
salur donorad? universalur recipientad?

sisxlis dakargvas Cveni organizmi sisxlis SededebiT ebrZvis.
sisxlis Sededeba sisxlZarRvis dazianebisas avtomaturad xdeba. 

nazi, aramdgradi Trombocitebi Wrilobis uswormasworo zedapir­
Tan da haerTan Sexebisas skdeba. gamoiyofa nivTiereba, romlis moq­
medebiTac sisxlSi arsebuli xsnadi cila _ fibrinogeni uxsnad ci­
lad _ fibrinad gardaiqmneba. fibrinis molekulebi bades warmoqmnis, 
romelSic sisxlis ujredebi iWedeba. warmoiqmneba kolti anu Trombi 
_ Jelesmagvari masa, romelic ecoba Wrilobas, aCerebs sisxldenas da 

mikrobebs organizmSi SeRwevis saSualebas ar aZlevs. kolti cota xan­
Si sisxlis gamSral qerqad _ fufxad gadaiqceva. dazianebuli sisxl­
ZarRvis aRdgenisa da Wrilobis Sexorcebis Semdeg, fufxi kans TviTon 
scildeba.

4  ra Sedegi SeiZleba mohyves fufxis ZaliT mocilebas?
koltis warmoqmnas organizmis gareT Senc SegiZlia daakvirde.
1  Caasxi sinjaraSi sisxli da daayovne. ramdenime xanSi sinjaris 

fskerze SeniSnav wiTel kolts, xolo mis zemoT moyviTalo feris si­
Txes _ Srats. Srati sisxlis plazmaa fibrinis gareSe. Sen fibrinis Za­
febic SegiZlia dainaxo. amisTvis sinjaridan gadaasxi Srati da kolts 
daumate wyali. sinjara frTxilad SeanjRrie. siTxe Seifereba. gada­
asxi Seferili siTxe. es procedura gaimeore ramdenjerme. sinjaraSi 
darCeba gauferulebuli narCeni _ fibrinis Zafebi. daaTvaliere is 
mikroskopiT.

sisxlis Sededebis procesi

1. fibrinis bade; 2. sisxlis ujredebi; 3. fufxi.

1

2

3
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adamianis organizmi cixe-simagres hgavs, romelsac gars mravali `mte­
ri~ daavadebis gamomwvevi baqteriebi da virusebi axvevia. isini gamud­
mebiT eZeben organizmis sust wertilebs masSi SesaRwevad.

Tumca, es arcTu ise advilia maTTvis. adamianis organizms mZlavri 
damcavi imunuri sistema gaaCnia. imunuri sistemis mTavari funqciaa 
SeinarCunos `Tavisi~, ar SeuSvas da moiSoros `ucxo~. organizmis am 
unars imuniteti hqvia.

organizmis dacvaSi didi mniSvneloba eniWeba kanisa da lorwovani 
garsebis mTlianobas, saWmlis momnelebeli jirkvlebis mier gamoyo­
fil sekretebs _ naRvels, kuWis wvens, lorwos.

dacvis rTul sistemaSi aqtiuradaa CarTuli leikocitebic.
zogierTi leikociti STanTqavs da inelebs mikrobebs. am process 

fagocitozi hqvia. am leikocitebs ameboiduri moZraoba axasiaTebT. 
isini gamodian sisxlZarRvidan da moZraoben ujredSoris sivrceSi 
mikrobis _ antigenis SeWris adgilisken. aseT leikocitebs fagocitebi 
ewodeba. maTi umravlesoba baqteriebTan brZolaSi iRupeba. daRupuli 
leikocitebisa da baqteriebis grova Cirqs warmoqmnis.

Tu fagocitma ver SeZlo mikrobebis damarcxeba, is iSveliebs sxva 
saxis leikocitebs _ limfocitebs. limfocitebi amoicnobs `ucxos~ 
da iwyebs mis sawinaaRmdego specifikuri iaraRis _ antisxeulebis 
gamomuSavebas. antisxeulebi mikrobebs boWavs da xels uwyobs maT ga­
uvneblobas. 

mikrobTa mravalferovnebis gamo, limfocitebi uamravi saxis anti­
sxeulebs gamoimuSavebs. isini yoveli saxis mikrobs `specialur~ anti­
sxeuls umzadeben. limfocitebi am mikrobebs kargad imaxsovrebs da 
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fagocitis mier antigenis 
STanTqmisa da monelebis procesi 

1. fagociti; 2. antigeni. 

antisxeulebis mier antigenebis 
SeboWva 

1. limfociti; 2. antisxeulebi; 
3. antigenebi.

1

1

2
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ganmeorebiT SexvedrisTanave iwyebs antisxeulebis gamomuSavebas. am 
dros daavadeba aRar viTardeba.

amitomaa, rom zogierTi daavadebis gadatanis Semdeg, adamiani am da­
avadebiT ganmeorebiT aRar avaddeba _ mas am daavadebis mimarT ukve 
gamomuSavebuli aqvs imuniteti.

odiTgan, adamianis erT-erTi mTavari mteri infeqciuri daavade­
bebis gamomwvevebia. istoriaSi Semonaxulia yvavilis, Savi Wiris, qo­
leris, tifis, gripis epidemiebi, romlebmac milionobiT adamianis si­
cocxle Seiwira.

infeqciebTan brZolis axali era vaqcinis Seqmnis Semdeg daiwyo. 
vaqcina preparatia, romelic damzadebulia dasustebuli an mkvda­

ri mikrobebisgan, an maTi Sxamianobadakarguli toqsinebisgan (Sxamebis­
gan). organizmSi Seyvanisas vaqcinebi daavadebas ver iwvevs, organizmi ki 
`tyuvdeba~ da maT sawinaaRmdegod antisxeulebis gamomuSavebas iwyebs. 
aseT imunitets aqtiurs uwodeben, vinaidan antisxeulebs TviTon or­
ganizmi `amzadebs~.

axalSobilebSi SehyavT bavSvTa infeqciuri daavadebebis _ yiva­
naxvelas, poliomielitis, wiTelas, difteriis, ybayuras, tuberkulo­
zisa da sxva daavadebaTa sawinaaRmdego vaqcinebi, anu maT crian. 

infeqciuri daavadebebis sawinaaRmdegod samkurnalo Sratebsac iye­
neben. maT daavadebagadatanili adamianis an vaqcinirebuli cxovelis 
sisxlis Sratidan amzadeben. aseTi Srati mza antisxeulebs Seicavs. 
Sratis Seyvanis Semdeg Camoyalibebul imunitets pasiuri imuniteti 
ewodeba, vinaidan organizmSi `sxvisi~ damzadebuli, mza antisxeulebi 
SehyavT da organizmi TviTon ar irjeba Tavis dasacavad. 

imuniteti

bunebrivi xelovnuri
(SeZenili)

saxeobrivi
(Tandayolili)

SeZenili
(aqtiuri)

memkvidreobiTi
(pasiuri)

vaqcinaciis 
Semdeg

(aqtiuri)

samkurnalo
Sratebis 

Seyvanis Semdeg 
gamomuSavebuli 

imuniteti
(pasiuri)

adamianebi ar
avaddebian sxva

saxeobisTvis
damaxasiaTebeli

daavadebebiT

daavadebis 
gadatanis Semdeg 
gamomuSavebuli 

imuniteti

nayofSi dedis 
organizmidan 
gadacemuli 

antisxeulebiT 
gamomuSavebuli 

imuniteti
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antigenebisa da antisxeulebis `urTierToba~ gansakuTrebul mniSv­
nelobas orsulobis dros iZens. saqme isaa, rom adamianebis sisxli erT­
maneTisgan e.w. rezus faqtoriTac gansxvavdeba. rezus faqtori an­
tigenia _ cila, romelic eriTrocitebis zedapirzea moTavsebuli. 
dadgenilia, rom adamianebis 85%-s aqvs es cila da maT rezus-dadebiT 
adamianebs uwodeben, xolo danarCen 15%-s es faqtori ar aqvs _ isini 
rezus-uaryofiTebi arian.

zogjer rezus-uaryofiTi dedis organizmSi rezus-dadebiTi nayofi 
viTardeba (I). SesaZloa nayofis eriTrocitebi dedis sisxlSi gadavides 
(II). dedis organizmi mas aRiqvams, rogorc ucxos da mis sawinaaRmdego 
antisxeulebs (III) gamoimuSavebs. es antisxeulebi dedis organizmidan 
nayofSi gadadis da utevs nayofis eriTrocitebs _ Slis maT (IV). nayofis 
sisxlSi eriTrocitebisa da hemoglobinis raodenoba sagangaSod ecema. 
viTardeba anemia, rac nayofs did saSiSroebas uqmnis.

sisxlis jgufi da rezus faqtori sicocxlis manZilze ar icvleba 
da sisxlis gadasxmis dros aucileblad unda iyos gaTvaliswinebuli.

rogorc darwmundi, sisxlis ujredebs mravalferovani da mniSv­
nelovani funqciebi akisria. magram isini droTa ganmavlobaSi berde­
bian, iRupebian da maT magivrad axlis warmoqmnaa saWiro.  sisxlis uj­
redebis warmoqmna Zvlis wiTel tvinsa da limfur kvanZebSi xdeba.

sisxli Txevadi SemaerTebeli qsovilia. is Sedgeba sisxlis 
ujredebisa da ujredSorisi nivTierebis _ plazmisagan. 
sisxli asrulebs satransporto da damcvelobiT funqcias.
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1. 	 sisxli adamianis masis 1/13 nawils Seadgens. gamoianga­
riSe, ramdeni litri sisxlia Sens organizmSi.

+  rezus-dadebiTi faqtori; -  rezus-uaryofiTi faqtori;  antisxeuli.

 

I II III IV



2.	 gaarkvie mSoblebTan, sisxlis romeli jgufi da rogori 
rezusi gaqvs. daadgine, moswavleTa ramden procents aqvs 
klasSi sisxlis I, II, III, IV jgufi, rezus-dadebiTi da rezus-
uaryofiTi faqtori. Sedegi gamosaxe diagramis saxiT. 

	 Seadare klasis monacemebi cxrilSi warmodgenil monace­
mebs. daemTxva monacemebi erTmaneTs? 

sisxlis jgufebis 
gadanawileba 
sxvadasxva xalxSi

I II III IV

qarTvelebi 55 29 10 6

rusebi 33 38 21 8

litvelebi 40 34 20 6

germanelebi 33-34 40-48 8-17 3-7

ingliselebi 45-53 30-43 8-12 2-4

amerikeli indielebi 99-100 0.1-0.5 _ _

avstralieli aborigenebi 47-63 32-48 0-10

Sexvedris sixSire (%)

rezus faqtoris 
gadanawileba 
sxvadasxva xalxSi

rezus-dadebiTi rezus-uaryofiTi

rusebi

arabebi

eskimosebi

meqsikelebi

amerikeli indielebi

avstralieli aborigenebi

Cinelebi

iaponelebi

Sexvedris sixSire (%)

86 14

100 0

98-100 0-2

72 28

90-98 2-10

99-100 0-1

99-100 0-1

100 2-10
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1. 	 sisxlis analizi sarkesaviT asaxavs adamianis organizmis 
mdgomareobas. SenTvis cnobil romel daavadebaze geqneba 
eWvi, rodesac sisxlSi mkveTradaa:

a. 	 momatebuli leikocitebis raodenoba;
b.	 Semcirebuli leikocitebis raodenoba;
g.	 Semcirebuli eriTrocitebis raodenoba. 

2. 	 Tu muclis tkivilis dros eqims, sxva simptomebidan ga­
momdinare, eWvi aqvs apendicitze (Wia danamatis anTeba), 
igi moiTxovs sisxlis analizis gakeTebas. rogor fiqrob, 
ra cvlileba unda iyos sisxlSi, rom eqimma apendicitis 
diagnozi dasvas?

3.	 zogierTi brZolis aRwerisas mematianeebi aRniSnaven, rom 
brZolis win jariskacebi saguldagulod banaobdnen da 
sufTa perangsa da farajas icvamdnen. axseni, ratom?

moiZie informacia vaqcinebis Sesaxeb da dawere referati 
Temaze: `vaqcinis Seqmnis istoria~. moawyve prezentacia.

anemia SeiZleba ganviTardes sakveb produqtebSi rkinis de­
ficitiT. saqarTveloSi ukve cxveba puri rkiniT gamdidre­
buli fqvilisgan.

eriTrociti _ erythrocyte
leikociti _ leukocyte
limfociti _ lymphocyte
Trombociti _ platelet
fagociti _ phagocyte
imuniteti _ immunity
vaqcina _ vaccine
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gulis agebuleba da muSaoba
sisxlis mimoqcevis didi da mcire wre
sisxlZarRvebis agebuleba
sisxlis wneva, pulsi

sisxli mudmiv moZraobaSia. mas sicocx­
lis mdinares uwodeben. is mdinaris msgav­
sad miedineba sisxlZarRvebis Caketil wreSi, 
organizmis yvela nawilamde aRwevs, yvela 
ujreds Camourigebs Jangbadsa da sakvebs da 
iqidan daSlis produqtebi gamoaqvs.

sisxlZarRvebSi sisxlis uwyvet dinebas 
gulis muSaoba ganapirobebs.

rasac ar unda akeTebde, ra mdgomareoba­
Sic ar unda iyo, Seni guli Zgers.

gainteresebs, ra sididisaa Seni guli? 
daxede Sens muSts. is daaxloebiT Seni gu­
lis zomas Seesabameba.

gulis wona sxeulis wonis 0,5%-s Sead­
gens.

1  gamoiangariSe Seni gulis wona.

adamianis sisxlis
mimoqcevis sistema

guli mdebareobs gulmkerdis Rru­
Si, odnav marcxniv, filtvebs Soris. mas 
garedan akravs gulis perangi. gulis 
perangi icavs guls dazianebisgan, ro­
melic SeiZleba gulis muSaobis dros 
mezobel organoebTan xaxunma gamo­
iwvios. 

guli gulis ganivzoliani kunTo­
vani qsovilisgan agebuli Rruiani or­
ganoa. kunTovani Zgide guls marjvena 
da marcxena nawilebad hyofs.

1

2

3

gulmkerdis Rru 

1. guli; 2. filtvi; 3. diafragma.

§9

V sisxli da sisxlis mimoqcevis sistema
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TiToeuli nawili iyofa or ganyofilebad _ winagulad da parkuWad. 
gulis kunTis SigniT SeTanxmebulad moqmedebs ori biologiuri tum­
bo _ marjvena da marcxena. marjvena tumbos parkuWi naxSirorJangiT 
mdidar _ venur sisxls filtvis arteriebiT filtvebisken gzavnis. 
filtvebSi sisxli JangbadiT mdidrdeba da arteriul sisxlad gar­
daiqmneba. filtvebidan sisxli filtvis venebiT marcxena tumbos wi­
nagulSi brundeba. am wres filtvis wres uwodeben.

gulis Wrili 

1. kunTovani Zgide;
2. marjvena winaguli; 3. marjvena
parkuWi; 4. marcxena winaguli;
5. marcxena parkuWi; 6. aorta;
7. gulis kunTi; 8. filtvis arteria;
9. filtvis vena; 10. Rru vena.

sisxlis mimoqcevis 
sistema

marcxena tumbos parkuWi JangbadiT mdidar _ arteriul sisxls 
jer aortaSi gadaisvris, saidanac sisxlZarRvebiT sxeulis yvela na­
wils miawvdis da sisxli yvela organos ujredebamde miaRwevs. am orga­
noebidan wamosuli venuri sisxli grovdeba qveda da zeda Rru venebSi 
da brundeba marjvena tumbos winagulSi. es sisxlis mimoqcevis didi 
wrea.

1  rogor icvleba sisxlis mimoqcevis did wreSi sisxlis Sed­
geniloba?

2  filtvis wres mcire wresac uwodeben. ratom?

6

8

5

1

7

3

2

10

4

9
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IIIIII

winagulebisa da parkuWebis  damakavSi­
rebeli sarqvelebi karebiviT moqmedebs da 
erTi mimarTulebiT _ parkuWebisken iReba, 
amitom am sarqvelebs karisebr sarqvelebsac 
uwodeben. parkuWebis mZlavri SekumSviT sis­
xli gadaityorcneba sisxlis mimoqcevis did 
da mcire wreebSi.

sisxlis mcdelobas, sisxlZarRvebidan  
ukan, parkuWebSi Cabrundes, xels uSlis 
jibis formis sarqvelebi. isini sisxliT 
ivseba, ibereba da xuravs sisxlZarRvebs. am 
sarqvelebs jibisebr sarqvelebs uwodeben.

guli dauRleli Zravaa, romelmac Ses­
veneba ar icis. is erTi dRis ganmavlobaSi asi­
aTasjer ikumSeba da erTi saaTis manZilze 
daaxloebiT 300 litr sisxls tumbavs. vna­
xoT ratom ar iRleba gulis kunTi kidu­
rebis kunTebis msgavsad?

gulis erTi cikli, anu periodi winagu­
lebis erTi SekumSvidan meoremde, moicavs 
sam fazas:

rogorc xedav, adamianis sisxlis mimoqcevis sistema daxSulia. is 
ori wrisgan Sedgeba.

zogierT sisxlZarRvs sisxli gamoaqvs gulidan da organoebisken 
miaqvs. aseT sisxlZarRvebs arteriebs uwodeben, xolo sisxlZarRvebs, 
romelTac sisxli gulSi Seaqs _ venebs.

3  daakvirdi ilustracias. Seadare erTmaneTs gulis marjvena da 
marcxena nawilis agebuleba. ratom aqvs guls marcxena nawilis kedeli 
marjvenaze sqeli? 

4  Seadare erTmaneTs winagulebisa da parkuWebis kedlebi. ra aris 
maTi sisqis gansxvavebis mizezi?

sisxli yovelTvis erTi mimarTulebiT _ winagulebidan parkuWe­
bisken da parkuWebidan sisxlZarRvebisken moZraobs. amas sarqvelebi 
uzrunvelyofs.

1. karisebri sarqveli;
2. jibisebri sarqveli.

1

2
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I _ winagulebis SekumSva _ grZeldeba daaxloebiT 0,1 wm. am dros 
parkuWebi modunebulia.

5  ra mdgomareobaSia am dros karisebri sarqvelebi?
II _ parkuWebis SekumSva _ grZeldeba 0,3 wm. am dros winagulebi 

modunebulia.
6  ra mdgomareobaSia am dros karisebri sarqvelebi? jibisebri sar­

qvelebi?
III _ gulis sruli moduneba, romlis drosac modunebulia parku­

Webica da winagulebic, grZeldeba 0,4 wm. 
adamians ar SeuZlia marTos gulis muSaoba. gulis kunTs avtoma­

turi moqmedebis unari aqvs. is ikumSeba Cveni nebis gareSe. gulis mu­
Saobas verc avaCqarebT da verc SevanelebT. 

gulis SekumSvaTa sixSire damokidebulia asakze, fizikur datvir­
Tvaze, emociebze da a.S. 

1 1

3
3

5
4

2
4

3

2

1. SemaerTebel qsovilovani Sre; 2. kunTovani Sre; 3. epiTeluri Sre; 
4. elastikuri boWkoebis Sre; 5. venis sarqveli.

didi wris dasawyisSi sisxli moZraobs sqelkedlian arteriebSi. 
qsovilebSi arteriebi mikroskopul kapilarebad itotebian.

7  ratom aqvs arterias sqeli kedeli? 
kapilaris Txeli kedlebiT sisxlidan qsovilebSi gadadis Jangba­

di da sakvebi nivTierebebi, xolo qsovilebidan sisxlSi _ naxSiror­
Jangi da mavne nivTierebebi. aseTi sisxli ikribeba venebSi, venebs ki is 
gulisken miaqvs.

venuri sisxli gulisken simZimis Zalis sawinaaRmdegod miedineba. 
amaSi mas ConCxis kunTebi, venis sarqvelebi da Sinagani organoebis ze­

IIIIII
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I	 — arteria

II 	 — kapilari

III 	 — vena



wola exmareba.sainteresoa, rogor moZ­
raobs limfa mas Semdeg, rac is limfur 
kapilarebSi aRmoCndeba.

limfuri kapilarebi erTdeba ufro 
msxvil limfur ZarRvebad, romliTac 
limfa limfur kvanZebSi miitaneba. swo­
red limfur kvanZebSi warmoiqmneba lim­
focitebi, romlebic limfaSi arsebul 
mikroorganizmebsa da Sxamebs auvneblebs. 
msxvili limfuri kvanZebia elenTaSi, brma 
nawlavis Wiisebr danamatSi, nuSisebr jir­
kvlebSi. limfuri kvanZebidan mikrobebisa 
da Sxamebisgan gaTavisuflebuli limfa 
gadadis msxvil limfur sadinarebSi, rom­

lebic msxvil venebs uerTdeba da sisxlTan erTad gulSi Caedineba. 
limfis moZraobas uzrunvelyofs limfuri sadinris sarqvelebi, rom­
lebic venebis sarqvelebis msgavsia. 

8  Seadare erTmaneTs sisxlisa da limfis moZraoba. ra gansxvavebas 
xedav maT Soris?

9  CamoTvale limfuri sistemis funqciebi.

1

3

2

1. vena; 2. venis sarqveli; 
3. kunTi.

4

2

1

3

5

limfuri sistema 

1. limfuri ZarRvebi; 
2. limfuri kvanZebi; 
3. Wiisebri danamati; 
4. nuSisebri  
    jirkvlebi; 
5. elenTa.

sisxlisa da limfis mimoqcevis 
sistema 

1. limfuri kapilarebi; 2. limfuri 
ZarRvebi; 3. limfuri kvanZi; 
4. limfuri sadinari; 5. vena; 
6. arteria; 7. guli; 8. sisxlis 
kapilarebi. 

1

2

3

5

6
7

8

4
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marcxena parkuWis yoveli SekumSvisas gulidan gadmosrolili si­
sxli aortis kedels ejaxeba da mis rxevas iwvevs. kedlis rxeva talRe­



bis saxiT vrceldeba arteriebSi. sisxlZarRv­
Ta kedlebis rxevas gulis SekumSvis ritmis 
Sesabamisad, pulsi hqvia. pulss sxeulis im ad­
gilebSi SevigrZnobT, sadac arteriebi zeda­
pirulad mdebareobs.

2  ipove pulsi majaze ise, rogorc naxat­
zea naCvenebi da daiTvale erTi wuTis ganmav­
lobaSi gulis SekumSvaTa ricxvi.

sisxlis yvelaze maRali wneva aortaSia. rac 
ufro Sordeba sisxlZarRvi guls, miT ufro 
mcirdeba wneva. yvelaze dabali wneva venebSia.

swored wnevaTa sxvaobis gamo moZraobs 
sisxli sisxlZarRvebSi _ maRali wnevis ubnidan dabali wnevis ubnisken. 

sisxlis moZraobis siCqare yvelaze maRali aortaSia, yvelaze 
dabali _ kapilarebSi. 

10  ra biologiuri mniSvneloba aqvs kapilarebSi sisxlis nela moZ­
raobas? ra moxdeba, es siCqare sakmaod didi rom iyos?

gul-sisxlZarRvTa sistemis sxva­
dasxva daavadebis riski asakis ma­
tebasTan erTad imatebs. asakovani 
adamianebi xSirad aTeroskleroziT 
avaddebian. am daavadebis mTavari mi­
zezi _ qolesterinia (cximi). is si­
sxlZarRvebis kedlebze RilakebiviT 
lagdeba, rac sisxlZarRvis sanaTurs 
aviwroebs. amis gamo sisxlZarRvSi wneva 
izrdeba. gazrdili wnevis gamo, Trom­
bocitebi ejaxeba uswormasworo ke­
dels, skdeba da Trombs warmoqmnis. 
Trombs SeuZlia arteriis sanaTuri 
mTlianad gadaketos.

pulsis mosinjva 
majaze

qolesterini sisxlZarRvis 
kedlebze
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11  rogor SeiZleba aviciloT Tavidan sisxlZarRvTa aTeroskle­
rozi?

gansakuTrebiT mZime da savalalo Sedegs iwvevs tvinisa da gulis 
sisxlZarRvebis aTerosklerozi. am SemTxvevaSi gulisa da tvinis qso­
vilebi sisxlis saSualebiT veRar maragdeba sakvebiTa da JangbadiT, 
rasac mosdevs maTi ujredebis kvdoma _ nekrozi. 



sisxldena sisxldenis
 tipi

sisxldenis
Tavisebureba

laxtis dadebis 
aucilebloba da 

misi adgili

sisxlis mimoqcevis sistema gulisa da sisxlZarRvebisgan Sed­
geba. guli kunTovani organoa. misi ritmuli SekumSva uzrun­
velyofs sisxlis moZraobas sisxlZarRvebSi. sisxlis erTi 
mimarTulebiT moZraoba ganpirobebulia gulsa da venebSi 
arsebuli sarqvelebiT. gulis kunTs avtomaturi moqmedebis 
unari aqvs.

1.	 SearCie Tanaklaseli, romelsac xelis mtevanze kargad 
emCneva sisxlZarRvebi. sTxove, 5 wuTis ganmavlobaSi xeli 
daSvebuli hqondes. daakvirdi, mas kanqveS sisxlZarRvebi 
amoeburceba. amis Semdeg aawevine kiduri da vertikalur 
mdgomareobaSi gaaCerebine 1-2 wuTi. daakvirdi xelis mte­
vans. masze reliefurad gamokveTil sisxlZarRvebs veRar 
SeamCnev. romel sisxlZarRvebs akvirdebodi _ venebs Tu 
arteriebs? pasuxi daasabuTe.

2. 	 msxvili venebisa da arteriebis dazianebis dros kidurze 
laxts adeben. 

gaiTvaliswine sisxlis mimoqcevis Taviseburebebi, gadaita­
ne cxrili rveulSi da Seavse.
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3. 	 wnevas tonometriT zomaven. is Sedgeba manJetisa da mano­
metrisgan. gamosakvlev pirs mWidrod Semoaxvie manJeti 
mklavze ise, rom misi qveda kide idayvis moxris adgilidan 
3 sm-iT zeviT iyos. am dros manometris isari 0-ze unda 
idges. idayvis moxris adgilas, arteriaze daade fonen­
doskopi. Cawnexe manJetSi haeri rezinis buStiT, pulsis 
srul gaqrobamde. am dros, manJetis zewoliT arteria 
gadaiketeba. nel-nela gaxseni momWeri da gamouSvi haeri 
manJetidan. fonendoskopSi pulsis gaCenisTanave daafiq­
sire manometris Cveneba. es is maqsimaluri wnevaa, rasac 
marcxena parkuWidan gadatyorcnili sisxli qmnis. ga­
agrZele pulsis mosmena. is TandaTan sustdeba. misi sru­
li Sewyvetisas daafiqsire Cveneba manometrze. es minima­
luri wnevaa.

4.	 daiTvale guliscemis sixSire 1 wuTSi. gaiTvaliswine Se­
ni asaki. gamoTvale, ramden wels isvenebda gulis parkuWi 
sicocxlis manZilze?

5.	 zrdasruli adamianis guli, normaSi, yovel 1 wuTSi 70-jer 
ikumSeba. yovel SekumSvaze is 150 sm3 sisxls gadaisvris. 
ra moculobis sisxls gadaqaCavs Seni guli gakveTilze?

1. manJeti; 2. manometri; 3. rezinis buSti; 4. momWeri; 
5. fonendoskopi (stetoskopi).

3

1 2

4
5
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2. 	 bayayis sxeulidan amoRebuli guli, Tu mas kunTis sak­
veb siTxes miawvdian, ramdenime Tvesac ki agrZelebs Se­
kumSvas. ratom?

1. 	 cxviridan sisxldenisas Tavis ukan gadaweva ar aris re­
komendebuli, radgan sisxli SeiZleba sasunTq gzebSi 

1.	 saZile arteriidan sisxldenas sisxlZarRvze TiTis daWe­
riT aCereben. ratom ar SeiZleba am sisxlZarRvze laxtis 
dadeba?

3. 	 ratom uSupdebaT fexebi da ratom emarTebaT venebis 
gaganiereba ufro xSirad im adamianebs, romlebic drois 
did nawils jdomaSi an dgomaSi atareben?

moxvdes. am dros cxviris ze­
da nawilze yinulian buSts 
adeben, xolo Zlieri sisxl­
denisas nestos mariliani tam­
poniT acoben. Tu amis Sedegad 
sisxldena ar SeCerda, saswra­
fod unda mimarTo eqims.

saZile 
arteria

4. 	 Tavis venebs sarqvelebi ar aqvs. 
axseni, ratom?

5. 	 nuSurebisa da brma nawlavis Wia da­
namatis daCirqebis SemTxvevaSi maT 
qirurgiuli gziT acileben. ratom 
Cirqdebian isini xSirad da ratom 
unda vecadoT, maT sicocxlis bo­
lomde SenarCunebas?
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2. 	 kompiuteruli tonografi 
arteriul wnevas ramdenime 
wamSi zomavs. sakmarisia 
misi majaze damagreba da 
brZaneba `startis~ micema.

arteria _ artery 
vena _ vein 
kapilari _ capillary
winaguli _ atrium
parkuWi _ ventricle 
sarqveli _ valve

eleqtronul tonografs aqvs 
mikroprocesori, romelic asru­
lebs or funqcias _ is zomavs 
arteriul wnevas da aseve daba­
li sixSiris eleqtromagnituri 
impulsebiT aumjobesebs da are­
gulirebs sisxlis mimoqcevas.
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sunTqva
sunTqvis mniSvneloba organizmisTvis
sasunTqi sistemis organoebi da funqciebi

bavSvis dabadebisas eqimebi mouTmenlad elian mis tirils. 
ra mniSvneloba aqvs pirvel tirils _ pirvel ganacxads sicocx­

leze?
es axalSobilis pirveli CasunTqva-

amosunTqvaa.
adamians saWmlis gareSe SeuZlia ram­

denime kvira gaZlos, uwylod _ ramdenime 
dRe, xolo uhaerod _ mxolod ramdenime 
wuTi. ratom?

organizmis yvela qsovili saWiroebs 
energias, romelic ujredebSi sakvebi niv­
Tierebebis wvisas gamomuSavdeba. am niv­
Tierebebis dasawvavad Jangbadia saWiro.

organizms Jangbadis maragi ar 
gaaCnia, amitom is organizmSi gare­
modan ganuwyvetliv unda Sediodes.

adamianis organizmSi Jangbadi Ca­
sunTqul haerTan erTad filtvebSi 
xvdeba. aqedan is sisxlZarRvebiT yve­
la ujredamde midis. ujredSi orga­
nuli nivTierebebis wvisas warmoiqm­
neba wyali, energia da naxSirorJangi. 
naxSirorJangma organizmi unda dato­
vos. is sisxls filtvebSi miaqvs da 
amosunTqvisas haerTan erTad gareT 
gamoiyofa. 

sasunTqi organoebi 

1. cxviris Rru; 2. cxvir-xaxa; 3. xorxi; 
4. traqea; 5. bronqi; 6. bronqiolebi; 
7. filtvi.

pirveli CasunTqva

1
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sunTqva im procesTa erTobliobaa, romelic uzrunvelyofs orga­
nizmisTvis Jangbadis miwodebas, mis monawileobas organuli nivTiere­
bebis daSlaSi da naxSirorJangis garemoSi gamoyofas.

Cveulebriv, adamiani cxviriT sunTqavs. Tu raime mizeziT cxviriT 
sunTqva uWirs, maSin is piriT sunTqvas iwyebs.

cxvirs rTuli agebuleba aqvs.

1  moisinje xeliT garedan cxviris sxvadasxva nawili. romeli qso­
vilebiTaa is agebuli?

cxviri xrtilovani ZgidiT or nestod iyofa. nestoebis zedapiri 
epiTeliTaa dafaruli. epiTelSi moTavsebuli jirkvlebi lorwos ga­
moyofs, amitom cxviris RruSi haeri teniandeba. lorwo Seicavs baq­
teriocidul nivTierebas, romelsac baqteriebis ganadgurebis una­
ri aqvs. lorwos ekroba baqteriebi da mtvris nawilakebi. epiTelis 
ujredebis gamonazardebi _ wamwamebi swrafad, mZlavrad da ganuwy­
vetliv irxeva cxviris gasasvlelisken da lorwoze mikrul mtversa da 
mikrobebs gareT gamodevnis.

2  gaanaTe jibis farniT Seni megobris cxviris Rru. ra feria is? 
frTxilad daaTvaliere cxviris SigniTa zedapiri. 

cxviris Rrus amomfeni epiTeli mdidaria kapilarebiT, ris gamoc 
cxviris RruSi haeri Tbeba.

amrigad, mtvrisa da baqteriebisgan gawmendili, datenianebuli 
da gamTbari haeri cxvir-xaxiT xorxSi gadadis. xorxs xrtilovani 
agebuleba aqvs. xorxSi gaWimulia mbgeri iogebi (saxmo iogebi). maT 
Sorisaa sivrce, romelsac yia hqvia. amosunTqvisas saxmo iogebis rxeva 
_ vibracia _ bgeras warmoqmnis. 

1. nesto; 
2. cxviris Rru; 
3. cxvir-xaxa; 
4. xorxi; 
5. xorxsarqveli; 
6. traqea; 
7. bronqebi; 
8. bronqiolebi; 
9. mbgeri iogebi; 
10. yia.

1
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nerwyvis an lukmis gadaylapvisas sunTqva Cerdeba. am dros xrti­
lovani, elastikuri xorxsarqveli xorxs xuravs, raTa nerwyvi da sa­
kvebi nawilakebi sasunTq gzebSi ar aRmoCndes.

 xorxidan haeri traqeaSi, anu sasuleSi gadadis. 
traqea iyofa or _ marjvena da marcxena bronqad. TiToeuli bron­

qi Sedis filtvSi, sadac is ufro wvril bronqebad, xolo Semdeg kidev 
ufro wvril bronqiolebad itoteba. TiToeuli maTgani bolovdeba 
sahaero buStukiT _ alveoliT.

filtvi SeiZleba SevadaroT yurZ­
nis mtevans, sadac totebi bronqebi 
da bronqiolebia, xolo marcvlebi _ 
alveolebi. 

filtvi garedan dafarulia plev­
riT, romelic gadadis gulmkerdis ke­
delze da amofens mis Sida zedapirs. 
filtvis plevrasa da gulmkerdis amo­
mfen plevras Soris sivrceSi _ plev­
ris RruSi _ mcire raodenobis siT­
xea, romelic sunTqvis dros amcirebs 
gulmkerdis Rruze filtvebis xaxuns.

sunTqva im procesTa erTobliobaa, romelic organizms ener­
giiT amaragebs. sunTqvas organizmi sasunTqi sistemis or­
ganoebiT axorcielebs.

1.	 aiRe qaTmis, Zroxis, cxvris an Roris filtvi da traqea. 
daaTvaliere lupiT. ras xedav?

a.	 Seecade, nemsiT gaxvrito traqea. advilia amis gakeTeba? 
ratom?

b. 	 Cade filtvi wyalSi. ras xedav? axseni mizezi.
g. 	 xelisguliT daaweqi filtvs. ra dainaxe?		

2. 	 aiRe qaTmis an romelime cxovelis RviZlisa da filtvis 
Tanabari zomis naWrebi. awone. romeli ufro msubuqia? 
axseni, ratom?

alveolebi
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1.	 mecnierebma Caatares aseTi cda. bocveri moaTavses kame­
raSi, sadac baqteriebiT dabinZurebul haers uSvebdnen. 
bocveri ar daavadda. amis SEemdeg bocvers nestoebSi minis 
milakebi Caudges. sunTqvisas haeri am milakebiT bocveris 
sasunTq sistemaSi ise Sedioda, rom cxviris lorwovan epi­
Tels ar exeboda. bocveri daavadda. ratom?

2. 	 ra mniSvneloba aqvs cxviris Rrus or nestod gatixvras?
3. 	 CrdiloeTSi mcxovreb adamianebs grZeli, viwronestoia­

ni cxviri aqvT, xolo cxel qveynebSi mcxovreblebs  _ 
farTonestoiani. axseni amis mizezi.

4. 	 gaakeTe ylapviTi moZraoba. ra emarTeba am dros sunTq­
vas? ra mniSvneloba aqvs am faqts?

suraTze janmrTeli da mweveli adamianis filtvebia gamo­
saxuli. 

sunTqva _ breathing; xorxi _ larynx; traqea _ trachea; bronqi 
_ bronchus; alveoli _ alveolus; filtvi _ lung; plevra _ 
pleura.
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gazTa cvla filtvebSi
gazTa cvla qsovilebSi
filtvebis sasicocxlo tevadoba

§11

sqemaze mocemulia CasunTqul da amosunTqul haerSi airebis pro­
centuli Semcveloba.

Tu am ricxvebs Seadareb, dainaxav, rom filtvebidan amosunTqul 
haerSi Jangbadis raodenoba mcirdeba, xolo naxSirorJangis imatebs.

1  aiRe ori kolba. oriveSi Caasxi erTnairi koncentraciisa da ra­
odenobis kiriani wyali. erT kolbaSi SpriciT SeuSvi atmosferuli 
haeri, xolo meoreSi minis wkiriT frTxilad Cabere amosunTquli ha­
eri. ra daemarTa siTxes pirvel da meore kolbaSi? ra nivTierebam ga­
moiwvia cvlileba meore kolbaSi?

gazTa cvla filtvebSi 

1. alveoli; 2. alveolis kedeli; 3. arteria; 4. vena; 5. kapilari; 
6. haeri; 7. arteriuli sisxli; 8. venuri sisxli; 9. eriTrocitebi; 
10. naxSirorJangi; 11. Jangbadi.

azoti 79 % 79 %

Jangbadi 20 % 16 %

naxSirorJangi 0.04 % 4 %

wylis orTqli 0.96 % 1 %

airi CasunTquli haeri amosunTquli haeri
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filtvis yvela alveoli SefuTulia kapilaruli qseliT. kapilare­
bisa da alveolebis erTSriani kedlebi Zalze Txelia da mWidrod ekv­
ris erTmaneTs.

venuri sisxli gulidan, sisxlis mimoqcevis mcire wriT, filtvis 
kapilarebSi Sedis. is Raribia JangbadiTa da mdidaria naxSirorJangiT. 
filtvis alveolebSi ki piriqiT _ haeri mdidaria JangbadiT, xolo 
naxSirorJangi masSi praqtikulad ar aris. amitom kapilaruli sisx­
lidan naxSirorJangi SeaRwevs filtvis alveolebSi. Jangbadi ki alve­
olebidan sisxlSi gadadis, sadac eriTrocitebis hemoglobins ukavSir­
deba. ase gardaiqmneba filtvis wreSi venuri sisxli JangbadiT mdidar 
arteriul sisxlad.

JangbadiT gamdidrebuli sisxli kapilarebiT yvela qsovilamde mi­
dis. kapilarebidan Jangbadi jer qsovilur siTxeSi gadadis, xolo Sem­
deg qsoviluri siTxidan ujredebSi SeaRwevs.

ujredebSi Jangbadi organul nivTierebebs Jangavs. warmoqmnili 
naxSirorJangi qsovilur siTxeSi gamoiyofa, qsoviluri siTxidan ki 
sisxlSi gadadis. ase gardaiqmneba qsovilebSi arteriuli sisxli venur 
sisxlad.

gazTa cvla qsovilebSi

1. qsoviluri siTxe; 2. ujredebi; 3. arteria; 4. vena; 5. kapilarebi; 
6. limfuri ZarRvi. 

 Jangbadis gaaadgilebis mimarTuleba 
 naxSirorJangis gadaadgilebis mimarTuleba 
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amosunTqvisas diafragma da neknTaSua kunTebi dundeba. diafragma 
isev TaRovani xdeba. amis Sedegad gulmkerdis Rrus moculoba mcirde­
ba da masSi wneva izrdeba. amis gamo filtvebis moculobac mcirdeba, 
wneva alveolebSi izrdeba da atmosferulze maRali xdeba. amitom haeri 
gareT gamoidevneba _ xdeba amosunTqva. ase xorcieldeba mSvidi Ca­
sunTqva-amosunTqva.

 

CasunTqva

qsovilebisTvis Jangbadis miwodeba da iq warmoqmnili naxSiror­
Jangis gamodevna haeris CasunTqva-amosunTqviT xdeba.

1  SeuZliaT filtvebs damoukideblad SekumSva da gafarToeba? 
ratom?

filtvebi pasiurad mihyveba gulmkerdis Rrus moculobis cvlile­
bas. gulmkerdis Rru farTovdeba sasunTqi kunTebis _ diafragmisa 
da neknTaSua kunTebis SekumSviT. SekumSvisas diafragma brtyeldeba, 
xolo neknTaSua kunTebis SekumSva neknebs maRla swevs. 

gulmkerdis Rrus gafarToebisas wneva plevris RruSi, romelic 
hermetuladaa daxuruli, dabla ecema da amitom filtvis plevra gul­
mkerdis kedels ekroba _ filtvebi farTovdeba. filtvebis gafarToeba 
alveolebis gafarToebas iwvevs, ris gamoc wneva alveolebSic ecema. 
garemosa da sasunTq gzebs Soris wnevaTa sxvaobis gamo, atmosferuli 
haeri sasunTqi gzebiT filtvebSi Seisruteba _ xdeba CasunTqva.

amosunTqva

2  warmodgenas imis Sesaxeb, Tu rogor pasuxobs alveolebi plev­
ris RruSi wnevis cvlilebas, Segiqmnis sakmaod martivi eqsperimenti:
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1. minis uZiro boTli; 
2. minis orkapa mili; 
3. polieTilenis parki;
4. rezinis naWeri.

daakvirdi ilustracias.
2  ram gamoiwvia parkebis gaberva B situaciaSi?
3  ram gamoiwvia parkebis daCutva C situaciaSi?
4  risi analogia parkebi? risi analogia boTlis siRrue?
3  gaakeTe Rrma CasunTqva da amosunTqva. daakvirdi, diafragmisa 

da neknTaSua kunTebis garda, kidev romeli kunTebi CaerTo moqmedeba­
Si da ratom?

4  SearCie buSti, romelic gabervisas sferos formas Rebulobs.
buStSi gaakeTe 10 mSvidi amosunTqva ise, rom buSti piridan ar mo­

icilo. 

gamoTvale buStSi haeris moculoba formuliT:       

buStis 
diametri

aiRes farTo, uZiro minis boTli. minis orkapa milze wamoacves 
Zalian Txeli polieTilenis parkebi da hermetulad daamagres isini 
milis boloebze. minis mili gauyares sacobs da is mWidrod moarges 
boTls. boTlis Zirs mWidrod Semoakres rezinis naWeri.

sadac d aris gaberili buStis 
diametri.                    

buStis diametri gazome ise, ro­
gorc naxatzea naCvenebi.

miRebuli Sedegi gayavi aTze. es 
iqneba mSvidi sunTqvisas erT Casun­
Tqvaze Sens filtvebSi Sesuli hae­
ris moculoba.
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gazTa cvla filtvebSi damokidebulia haersa da sisxlSi 
Jangbadisa da naxSirorJangis gansxvavebul koncentraciaze. 
qsovilebSi gazTa cvlas sisxlsa da qsovilur siTxeSi Jang­
badisa da naxSirorJangis koncentracia gansazRvravs. ori­
ve SemTxvevaSi is difuziazea dafuZnebuli. CasunTqva-amo­
sunTqva xorcieldeba sasunTqi kunTebiT.

1. 	 filtvebis sasicocxlo tevadoba (fst) litrebSi Teo­
riuladac SegiZlia gamoiangariSo Semdegi formulebiT:

biWebisTvis   fst = [ simaRle X 5,2 _ asaki X 0,022 ] _ 4,2
gogonebisTvis   fst = [ simaRle X 4,1 _ asaki X 0,018 ]  _  3,7

	 biWebisTvis fst normaSi Seadgens 2,8-3,8 litrs, xolo 
gogonebisTvis _ 2,5-2,8 litrs. 

a.	 gamoiangariSe Seni fst;
b.	 gamoiangariSe Tanaklaselebis fst;
g.	 monacemebis safuZvelze aage svetovani diagrama;

filtvebis sasicocxlo tevadoba Hhaeris is maqsimaluri 
raodenobaa, romelic SeuZlia adamians Rrmad CasunTqvis 
Semdeg Rrmad amoisunTqos. filtvebis sasicocxlo tevado­
bas specialuri xelsawyoTi _ spirometriT zomaven. mozr­
dili adamianis filtvebis sasicocxlo tevadoba 3,5 lit­
ria. sportsmenebSi am maCvenebelma SeiZleba 5,0-6,0 litrs 
miaRwios. filtvebis sasicocxlo tevadoba sasunTqi orga­
noebis ganviTarebis maCvenebelia.

4  gansazRvre Seni filtvebis sasicocxlo tevadoba.
Rrmad CasunTqvis Semdeg gaakeTe buStSi maqsimaluri amo­

sunTqva. ar moicilo buSti piridan. gaimeore es moqmedeba 
5-jer. gansazRvre buStis diametri da gamoTvale misi mocu­
loba SenTvis cnobili formuliT. miRebuli ricxvi gayavi 
5-ze. swored es iqneba Seni filtvebis sasicocxlo tevadoba.

fizikuri datvirTvisas icvleba sunTqvis siRrme da six­
Sire, Sesabamisad, CasunTquli da amosunTquli haeris rao­
denoba da Sedgeniloba.

sunTqvis sixSires sisxlSi naxSirorJangis raodenoba gan­
sazRvravs. naxSirorJangis sul umniSvnelo momateba sunTqvis 
gaxSirebas iwvevs. 
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d.	 daadgine, Tanaklaselebidan romeli maTgania dakavebu­
li sportiT;

e.	 romeli sportiT arian isini dakavebuli?
v.	 daadgine, arsebobs Tu ara raime kavSiri sportiT dakave­

basa da fst-s Soris;
z.	 sportis ra saxeobiT dakavebulebs aqvT yvelaze maRali 

fst.

2.	 tuberkulozi (Wleqi) saSiSi infeqciuri daavadebaa. mis 
gamomwvev baqterias koxis Cxirs uwodeben. ilustra­
ciaze naCvenebia saqarTveloSi bolo wlebis manZilze 
tuberkulozis gavrcelebis grafikuli gamosaxuleba.

	 gaecani monacemebs. moiZie informacia am daavadebis 
mimdinareobasa da mis xelSemwyob faqtorebze. hkiTxe 
mSoblebs, axloblebs, am mxriv rogori  mdgomareoba iyo 
saqarTveloSi mocemuli wlebis manZilze da ifiqre:

a.	 ram gamoiwvia daavadebulTa ricxvis mateba 2000-2004 
wlebSi;

b.	 ratom Warbobs daavadebulTa Soris mamakacebi;
g.	 rogor Seicvleba daavadebulTa ricxvi momavalSi?

1. 	 ratom iwvevs plevris Wriloba sunTqvis darRvevas ma­
Sinac ki, roca filtvebi ar aris dazianebuli?
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koxis Cxiris Sxamebis moqmedebiT filtvis qsovili gadagvare­
bas ganicdis. warmoiqmneba tuberkulozuri kera CirqgroviTa 
da nekroziT. tuberkulozis 
samkurnalod aseT meTods iye­
neben: eqimi specialuri nemsiT 
xvrets gulmkerdis kedels da 
uSvebs plevris RruSi haeris 
gansazRvrul raodenobas. ra­
tom mimarTavs eqimi mkurnalobis 
aseT meTods? rogor exmareba es 
meTodi avadmyofs gamojanmrTe­
lebaSi?

1.	 tuberkuloziT daavadebuli adamiani xvelis, ceminebis,  
laparakis dros daavadebis gamomwvev Cxirebs haerSi ga­
moyofs. Cxirebi janmrTeli adamianis filtvebSi CasunT­
qul haerTan erTad xvdeba. 

	 daavadebis Tavidan acilebis mizniT girCevT:	
	 moerido tuberkuloziT daavadebul adamianebTan axlo 

2. 	 Seni azriT, orkestrantebs Soris, romlebs unda hqondeT 
filtvis sasicocxlo tevadobis maRali maCvenebeli?

3. 	 25 m3 moculobis oTaxSi erTi saaTis ganmavlobaSi ijda 10 
mozrdili adamiani. imave moculobis sxva oTaxSi ki _ 10 
bavSvi. iqneba Tu ara haeris Sedgeniloba erTnairi orive 
oTaxSi?
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kontaqts. ar ixmaro maTi nivTebi; xSirad gaaniave oTaxi; 
daicavi piradi higienis wesebi; ikvebe srulfasovnad; did­
xans iyavi sufTa haerze da dakavdi sportiT.

2.	 gasuli saukunis pirvel naxevarSi tuberkuloziT daa­
vadebulTa ricxvma mkveTrad imata mTel evropaSi. ama­
ze STambeWdavad wers germaneli mwerali erix maria re­
marki Tavis romanebSi. tuberkulozs ukurnebel senad 
moixsenebs poeti lado asaTiani, romelic Zalze axal­
gazrda Seiwira am daavadebam. girCev, gaecno maT nawar­
moebebs. ifiqre, ratom aRar iTvleba tuberkulozi ukur­
nebel senad XXI saukuneSi.

3. 	 sxvadasxva ubeduri SemTxvevis gamo adamians SeiZleba sun­
Tqva SeuCerdes.

	 Tu dazaralebulma bevri wyali CaisunTqa, pirvel rigSi 
misi haergamtari gzebidan wyali unda gamodevno. amisTvis 
daiCoqe cal muxlze, gadaiwvine muxlze daSavebuli ise, 
rom Tavisa da tanis didi nawili gadmoekidos Sens muxlze.   
gauRe piri da zurgze xelis dartymiT gauTavisufle 
sasunTqi gzebi wylisgan. amis Semdeg dazaralebuli da­
awvine zurgze, gauSiSvle gulmkerdi, beWebqveS amoude 
rbili sagani, Tavi maqsimalurad ukan gadauwie, qveda yba 
win wamouwie da nestoebze TiTebi mouWire.

	 pirze daafare cxvirsaxoci, Rrmad CaisunTqe, piri mWid­
rod daade daSavebulis pirs da Zlierad amoisunTqe. am 
dros daSavebulis gulmkerdi unda amoiwios. es qmedeba 
wuTSi 10-12-jer gaimeore, vidre daSavebuli sunTqvas ar 
daiwyebs.   

	 Tu daSavebuls pulsi ar esinjeba, e.i. mas guli gauCerda 
da saWiroa, rom Sen xelovnur sunTqvasTan erTad gulis 
masaJi Cautaro. amisTvis daixmare vinme. rodesac Sen filt­
vebSi haers Caberav, Senma damxmarem daSavebuls mkerdis 
Zvlis qveda mesamedze orive xeli 4-5-jer unda daaWiros. 
es procedura meordeba, sanam daSavebuls sunTqva da 
pulsi ar aRudgeba.



eqskrecia. misi mniSvneloba
nivTierebaTa cvlis saboloo produqtebi 
eqskretoruli organoebi

Sen ukve naxe, Tu rogor xvdeba sxvadasxva nivTiereba garemodan uj­
redebSi saWmlis momnelebeli da sasunTqi sistemebis saSualebiT. sa­
interesoa, rogor tovebs am 
nivTierebaTa gardaqmnis pro­
duqtebi organizms. am process 
eqskrecia hqvia da is eqskreto­
rul organoTa sistemis saSua­
lebiT xorcieldeba.

eqskrecia organizmidan niv­
TierebaTDa cvlis saboloo pro­
duqtebisa da organizmisTvis 
ucxo nivTierebebis gamoyofaa. 
am nivTierebebis dagroveba or­
ganizmis Sinagani garemos mud­
mivobas daarRvevda.

naxSirwylebisa da cximebis 
daSlis saboloo produqti wya­
li da naxSirorJangia. cilebi, 
naxSirbadisa da wyalbadis gar­
da, azotsac Seicavs, amitom misi 
daSlisas naxSirorJangisa da 
wylis garda, azotSemcveli niv­
Tiereba _ amiakic warmoiqmneba. 
amiaki Zalian toqsikuria, amitom 
is an saswrafod unda gamoidev­
nos organizmidan, an naklebad 
toqsikur nivTierebad gardaiqm­
nas.

eqskrecia. nivTierebaTa cvlis saboloo produqtebi

§12

VII eqskretoruli sistema

adamianis eqskretoruli sistema

1. kani; 2. filtvi; 3. RviZli;
4. Tirkmeli; 5. nawlavi.

1

2

3

5

4
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adamianis ZiriTadi eqskretoruli organo Tirkmelia. daSlis pro­
duqtebiT mdidari sisxli Tirkmels arteriiT miewodeba. iq is ifilt­
reba, Tavisufldeba mavne nivTierebebisgan da Tirkmlis veniT gamodis. 
sisxlis filtratia Sardi, romelic SardsawveTebiT Sardis buStSi 
grovdeba da SardsadeniT gareT gamoiyofa. rogor axerxebs Tirkmeli 
sisxlis gafiltvras?

Tirkmeli

naxSirwylebi, 
cximebi

cilebi, nukleinis mJavebi

naxSirorJangi

wyali wyali Sardovana

naxSir-
orJangi

Sardis 
mJava

amiaki

adamianis organizmSi amiaki Sardovanad gardaiqmneba, nukleinis mJa­
vebis daSlisas ki Sardis mJava warmoiqmneba, romelic praqtikulad toq­
sikuri ar aris.

adamianis eqskretoruli 
sistema

1. Tirkmeli; 2. SardsawveTi; 
3. Sardis buSti; 4. Tirkmlis 
arteria; 5. Tirkmlis vena.

1

45

2

3
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Sardis warmoqmna nefronSi mim­
dinareobs. erTi Tirkmeli milio­
namde nefrons Seicavs.

TiToeul maTgans sisxli patara 
arterioliT miewodeba, romelic 
itoteba da kapilarebis gorgals 
warmoqmnis. gorgali fialisebr 
warmonaqmnSi _ kafsulaSia moTav­
sebuli.

kapilarebis gorglidan arte­
riola gamodis, romlis diamet­
ri naklebia gorgalSi Semavali 
arteriolis diametrze. amis ga­
mo Tirkmlis gorglis sisxlis ka­
pilarebSi maRali wneva iqmneba da 
masSi arsebuli sisxli ifiltreba 
_ kafsulaSi gadadis wyali, mine­
raluri marilebi, aminomJavebi, 
glukoza, Sardovana, Sardis mJava 
da sxva dabalmolekuluri naerTi. 

nefronis agebuleba 

1. gorgalSi Semaval arteriola; 
2. gorglidan gamomavali arteriola; 
3. gorgali; 4. kafsula; 
5. kafsulis milaki; 6. Semkrebi 
sadinari; 7. kapilarebis qseli 
milakebis garSemo.

filtratSi ver xvdeba sisxlis plazmis 
cilebi da sisxlis ujredebi.

1  ra daemarTeba adamians, sisxlis 
am filtratma pirdapir rom datovos 
organizmi?

kafsulaSi gadasuli filtrati mo­
Zraobs milakebSi, romelTa saerTo 
sigrZe 280 km-ia. milakebis ujredebi 
filtratidan Seiwovs wylis 99%-s, ma­
rilebs, glukozas, aminomJavebsa da 
organizmisTvis aucilebel sxva niv­
Tierebebs. es nivTierebebi sabolo­
od milakebze Semoxveul kapilareb­
Si arsebul sisxlSi gadadis da isev 
organizms ubrundeba.

2  romeli nivTierebebi rCeba fil­
tratSi?

3  romeli nivTierebebis koncen­
tracia izrdeba filtratSi?

1

4

7

2 3
5 6

wyali

marilebi

glukoza

aminomJavebi

Sardi 

si
sx

l
i
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1.	 rogorc naxe, Tirkmlis gorgalSi mimdinareobs sisxlis 
gaTavisufleba dabalmolekuluri naerTebisgan. am pro­
cesis modelad ilustraciaze warmodgenili martivi cda 
gamogadgeba. 

	 Seurie erTmaneTs 1ml meTilenis lurjisa da 20 ml kver­
cxis cilis 1%-iani xsnarebi. Caasxi xsnari polieTile­
nis patara parkSi, mWidrod moukari Tavi da moaTavse 
gamoxdili wyliT savse WiqaSi. 1 saaTis Semdeg SeamCnev, 
rom dabalmolekuluri saRebavi gamoJonavs tomridan da 
wyali WiqaSi cisfrad Seifereba. imis dadgena, gadalaxa 
Tu ara membrana cilis molekulebma, SesaZlebelia Sem­
degi proceduriT: sinjaraSi Caasxi wylis 5 wveTi, daama­
te 3 wveTi 10%-iani NaOH-is da 1 wveTi 1%-iani CuSO4-is 
xsnari. sinjara SeanjRrie. cilis arsebobis SemTxvevaSi 
xsnari iisfrad Seifereba, ararsebobis SemTxvevaSi ki 
fers ar Seicvlis.

eqskrecia organizmidan nivTierebaTa cvlis saboloo pro­
duqtebis gamoyofaa. nivTierebaTa cvlis saboloo produq­
tebia: naxSirorJangi, wyali da amiaki. adamiani azotovan 
narCenebs Sardovanasa da Sardis mJavas saxiT gamoyofs. ada­
mianis eqskretoruli organoebia: Tirkmeli, kani, filtvebi, 
nawilobriv  RviZli da nawlavebi.

ase gardaiqmneba nefronSi sisxlis filtrati Sardad, ro­
melic Tirkmlidan gamoiyofa.

CuSO4

NaOH

1sT  
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1. 	 rodis Cndeba leikocitebi SardSi? rogor daadgen 
SardSi maT arsebobas? 

2.	 daasaxele organoebi, romliTac adamianebi wyals gamud­
mebiT kargaven. 

2.	 Tirkmlis zogierTi paTologiis dros SardSi cila Cnde­
ba. Tirkmlis romeli ganyofileba ziandeba am dros? gTa­
vazobT eqsperiments, riTac SardSi gaxsnil mineralur 
marilebsa da cilebs aRmoaCen.

	 sinjaraSi gadaitane 1ml Sardi da gaaCere spirtquris al­
ze aduRebamde. sinjaraSi naleqi warmoiqmneba da Sardi 
aimRvreva. gadaanawile Sardi or sinjaraSi, TiToeul maT­
gans daamate 3 wveTi ZmarmJava. Tu es naleqi marilebia, 
ZmarmJavaSi gaixsneba da siTxe gamWvirvale gaxdeba. xolo, 
Tu naleqi cilebma warmoqmna, is aiWreba da fskerze dai­
leqeba. 

1.	 ganasxvave eqskrecia defekaciisa da sekreciisgan.
2.	 ratom miakuTvneben filtvebs eqskretorul organoebs? 

nivTierebaTa cvlis romeli saboloo produqtebi gamo­
iyofa filtvebiT?

3.	 moifiqre martivi cda, riTac daadastureb, rom amo­
sunTquli haeri wyals Seicavs.

marili

Sardi

Zmar
mJav

a

ZmarmJava

cila
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arTriti saxsrebis anTebas 
niSnavs. 
moiZie informacia podag­
ruli arTritisa da profe­
siuli arTritis Sesaxeb da 
dawere referati Semdegi 
sqemis mixedviT:
a.	 daavadebis gamomwvevi 

faqtorebi;
b. 	 daavadebis simptomebi;
g.	 daavadebis mimdinare­

oba;
d.	 daavadebis mkurnaloba;
e.	 daavadebis profilaq­

tika.

podagra

sisxli

qsoviluri siTxe

ujredebi

garemo

nawlavi filtvi Tirkmeli kani RviZli

4.	 GADAgadaixate rveulSi da calmxrivi (an) an ormxrivi () 
isrebiT daakavSire erTmaneTTan ilustraciaze mocemuli 
ujrebi qvemodan zemoT da zemodan qvemoT ise, rom naTlad 
warmoadgino Semdegi procesi: rogor da ra safexurebis 
gavliT aRwevs ujredamde garemodan Sesuli nivTierebebi 
da rogor tovebs isini organizms.
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1.	 nawlavebiT organizms gadaumuSavebeli nivTierebebi to­
vebs. es is nivTierebebia, romlebmac nawlavebidan sisx­
lis saSualebiT sxvadasxva organoTa ujredebamde ver 
miaRwia da iq qimiur gardaqmnebSi ver CaerTo. miuxedavad 
amisa, nawlavebs mainc eqskretorul organoebs miakuTv­
neben, radgan fekaliebTan erTad organizmi saSiSi niv­
Tierebebisgan _ mZime metalebisgan Tavisufldeba.

2.	 Sard-kenWovani daavadeba Tir­
kmlis erT-erTi gavrcelebu­
li paTologiaa. am dros Tirk­
melSi Cndeba Sardis mJavisa da 
kalciumis fosfatis kenWebi. 
mozrdilma kenWebma, SesaZloa, 
SardsawveTis sanaTuri daaxSos. 
kenWis gadaadgileba autanel 
tkivils iwvevs. 

Tirkmeli _ kidney
Sardis buSti _ bladder
Sardi _ urine

kenWebi TirkmelSi
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mamakacis sasqeso organoebi
qalis sasqeso organoebi
Canasaxis ganviTareba

VIII reproduqciuli sistema

adamiani dabadebamde ganviTarebis xangrZliv gzas gadis. TvaliT 
uxilavi ujredidan mis Camoyalibebas mTeli cxra Tve sWirdeba.

sicocxle iwyeba im momentidan, rodesac dediseuli da mamiseuli 
sasqeso ujredebi erTmaneTs Seerwymeba.

sasqeso ujredebis warmoqmnas, maT Serwymas, Canasaxisa da nayofis 
ganviTarebas, bavSvis dabadebas gamravlebis, anu reproduqciuli sistema 
emsaxureba.

spermatozoidebi saTesle jirkvlis klaknil milakebSi warmoiqm­
neba. maT warmosaqmnelad aucilebelia ufro dabali temperatura, vid­
re muclis RruSia. amitom saTesleebi gamotanilia sxeulis Rrudan ga­
reT _ saTesle parkebSi.

mamakacis sasqeso organoebi

1. saTesle jirkvali; 2. saTesle jirkvlis sadinari; 3. saTesle parki; 
4. danamati sasqeso jirkvlebi; 5. penisi; 6. Sardis buSti; 7. Sardsadeni; 
8. Tirkmeli; 9. SardsawveTi.

8
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spermatozoidebi gareT blanti siT­
xis _ spermis saxiT gamoiyofa. siTxes 
danamati sasqeso jirkvlebi gamoimu­
Savebs. es tute aris mqone sekreti sper­
matozoidebis saarsebo garemoa. siTxe 
spermatozoidebs aqtivobas unarCunebs. 
normaSi 1 sm3 spermaSi 60 milionamde sper­
matozoidia. 

 sekreti didi raodenobiT naxSir­
wylebs Seicavs. ratom?

saTesle jirkvlebis sadinarebi 
Sardsadens uerTdeba, romelic asos 
SigniT gadis. 

mamakacebSi am mils ormagi funqcia 
aqvs _ iqidan gamoiyofa Sardica da 
spermac. Sardi da sperma erTmaneTSi ar 
ireva. 

qalis sasqeso organoebi

sakvercxe wyvili jirkvlovani organoa. axalSobilis sakvercxe 
Seicavs moumwifebel kvercxujredebs. isini `datyvevebulia~ sakver­
cxis patara buStukebSi _ folikulebSi.

momwifebis asakidan folikulebi rigrigobiT mwifdeba, skdeba da 
aTavisuflebs momwifebul kvercxujredebs. am process ovulacia hqvia.

1. sakvercxe; 2. folikula; 3. saSvilosnos mili; 4. saSvilosno; 
5. saSo; 6. Tirkmeli; 7. SardsawveTi; 8. Sardis buSti.

1
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spermis Sedgeniloba 

1. spermatozoidebi;
2. spermis siTxe.
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mTeli sicocxlis manZilze sakvercxeebidan Tavisufldeba 400-450 
ganayofierebis unaris mqone kvercxujredi. TiToeuli kvercxujre­
dis momwifeba daaxloebiT 28 dRe grZeldeba. folikulidan kverc­
xujredi saSvilosnos milebis Ria boloTi saSvilosnos milSi aR­
moCndeba, romlis Siga zedapiris wamwamovani gamonazardebis rxeviT 
saSvilosnosken moZraobs.

am procesis paralelurad, saSvilosno ganayofierebuli kvercx­
ujredis misaRebad emzadeba _ mis Siga zedapirze viTardeba sisxl­
ZarRvebiT mdidari Sre da saSvilosno zomaSi imatebs.

kvercxujredisTvis movlenebi orgvarad SeiZleba warimarTos. Tu 
is ar Sexvda spermatozoids, maSin gzas gaagrZelebs da saSvilosnoSi 
aRmoCndeba, saSvilosnos sisxlZarRvovani Sre CamoiSleba da sisxlis 
wveTebis saxiT gaunayofierebel kvercxujredTan erTad saSoTi gareT 
gamoiyofa. 

am process menstruacia hqvia. ramdenime dRis manZilze saSvi­
losno iwmindeba imisTvis, rom Camoyalibdes axali Sreebi Semdegi 
kvercxujredis misaRebad. es cikli yovel 28 dReSi meordeba da mas 
menstrualuri cikli ewodeba.

1. kvercxujredis momwifeba sakvercxeSi; 2-3. kvercxujredis 
gadasvla saSvilosnos milSi; 4. kvercxujredi saSvilosnoSi; 
5. menstruacia.

14

5

23
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zogjer kvercxujreds sperma­
tozoidi xvdeba. maTi Sexvedris 
adgili saSvilosnos milia. am adgi­
lamde misaRwevad spermatozoid­
ma unda gaiaros saSo, saSvilosnos 
yeli da saSvilosno. saSvilosnos 
milSi kvercxujredi gamoyofs spe­
cifikur nivTierebas, romlis saSu­
alebiT spermatozoidebi agnebs mis 
adgilsamyofels. aseulobiT aTasi 
spermatozoididan kvercxujreds 
mxolod erTi gaanayofierebs. am mo­
mentidan iwyeba Canasaxis ganviTa­
reba.

qalis fiziologiur mdgomare­
obas kvercxujredis ganayofierebidan bavSvis dabadebamde, orsuloba 
hqvia. ganayofierebuli kvercxujredi miiwevs saSvilosnosken da gzaze 
aqtiurad iyofa. saSvilosnoSi SeRwevidan 6-7 dRis Semdeg, Canasaxis 
garegan Sreze viTardeba TiTisebri gamonazardebi, romliTac is saS­
vilosnos kedelSi Rrmad Caezrdeba. ase ukavSirdeba Canasaxi dedis 
organizms. iwyeba orsuloba da menstrualuri cikli wydeba.

mogvianebiT, Canasaxis mimagrebis adgilas yalibdeba specialuri or­
gano _ placenta. placentaSi gadaxlarTulia dedisa da Canasaxis sisxl­
ZarRvebi ise, rom isini erTmaneTs ar erwymis. 

placentis gavliT Canasaxi de­
disgan Jangbadsa da sakveb nivTie­
rebebs iRebs da gadascems mas naxSir­
orJangsa da nivTierebaTa cvlis sxva 
mavne produqtebs.

garkveuli xnis SEemdeg warmoiqm­
neba Wiplari. masSi  sisxlZarRvebia, 
romelsac gadaaqvs nivTierebebi Ca­
nasaxsa da placentas Soris. pla­
centa filtris rolsac TamaSobs 
_ ar atarebs mavne nivTierebebis, 
samkurnalo preparatebisa da daa­
vadebis gamomwvevi mikrobebis did 

nawils dedis organizmidan.
nayofis Sinagani organoebis formireba orsulobis meore Tvidan 

iwyeba.

1. placenta; 2. Wiplari.

1

2

ganayofiereba
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2

1

xandazmul asakSi sasqeso jirkvlebi moq­
medebas wyvets da qalebSi, daaxloebiT, 45-55 
wlis, xolo mamakacebSi, daaxloebiT, 60 wlis 
asakSi iwyeba klimaqsuri periodi. am dros or­
ganizmi kargavs sqesobriv funqciebs _ wydeba 
gametebis warmoqmnis procesi, SeuZlebelia 
Sewyvileba da Svilis gaCena.

reproduqciuli sistema gamravlebas uzrunvelyofs. sasqe­
so ujredebis warmoqmnas, maT Serwymas, Canasaxisa da nayofis 
ganviTarebas mamakacisa da qalis sasqeso organoebi emsa­
xureba.

Canasaxis srul ganviTarebas dedis sxeulSi 40 kvira sWirdeba. amis 
Semdeg nayofi dedis sxeuls tovebs _ iwyeba mSobiaroba.

bavSvis dabadebis Semdeg eqimi 
or adgilze _ Wiplaris Zirsa da 
misgan moSorebiT akeTebs kvanZs da 
Wiplars maT Soris Wris. ramdenime 
dRis Semdeg bavSvis Wiplaris kvan­
Zi xmeba, Zvreba da mis adgilze  Wipi 
rCeba.

deda axalSobils rZiT kvebavs. rZe sarZe­
ve jirkvlebSi gamomuSavdeba. jirkvlis sa­
dinarebi dvrilebSi ixsneba.

sarZeve jirkvali

1.sarZeve jirkvlis 
   sadinari;
2. dvrili.

1.	 saSvilosnos kedlis SigniTa sisxlZarRvovani garsi gana­
yofierebuli kvercxujredis misaRebad sqeldeba. ra mniSv­
neloba aqvs am faqts?

2.	 ra Zala gamodevnis saSvilosnodan nayofs?
3. 	 gaixsene, sakvebi nivTierebebis garda, ra gadadis placen­

tiT dedis organizmidan CanasaxSi iseTi, rasac didi mniS­
vneloba aqvs axalSobilisTvis sicocxlis pirvel dRe­
ebSi.
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moiZie  informacia da dawere referati: `uSviloba~ _ Sem­
degi gegmis mixedviT:
a.	 uSvilobis gamomwvevi mizezebi;
b.	 uSvilobis mkurnalobis meTodebi;
g.	 prevenciuli RonisZiebebi.

saTesle _ testis
sakvercxe _ ovary
saSvilosno _ uterus
placenta _ placenta
Wiplari _ umbilical cord

Canasaxi moqceulia siTxis Semcvel Canasaxovan buStSi. ifiq­
re, ra mniSvneloba aqvs buSts.
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naadrevi qorwineba

VIII reproduqciuli sistema

§14

bavSvis dabadeba yvelaze sasixarulo movlenaa adamianis cxovre­
baSi. Tumca, naadrevi qorwineba Tanamedrove samyaros erT-erT mniSv­
nelovan problemad iqca. adreuli qorwinebis cneba arc Tu ise didi 
xnis win gaCnda. saqorwino asakze warmodgena sxvadasxva epoqaSi sxva­
dasxva iyo, Tumca yvela SemTxvevaSi, ojaxis Seqmna mxolod maSinaa 
mizanSewonili, rodesac adamiani amisTvis momwifebulia. magram ro­
melia simwifis asaki? mxolod biologiuri asaki sakmarisia ojaxis 
Sesaqmnelad? rogorc TaobaTa gamocdileba gviCvenebs, ojaxuri cxov­
rebisTvis mzaobas ganapirobebs ara mxolod fizikuri, aramed zneob­
rivi da socialuri momwifebis xarisxic. adreul asakSi qorwineba ki 
mozardebis janmrTelobasTan dakavSirebul da mraval socialur-eko­
nomikur problemasTan asocirdeba.

msoflioSi yovelwliurad mozardebi 15 milionamde bavSvs aCenen. 
arsebobs samwuxaro statistika, romlis mixedviT 15-19 wlis asakis 
gogonebSi orsulobisa da mSobiarobis garTulebebiT gamowveuli si­
kvdilianoba 2-jer, xolo 15 wlamde asakSi 5-jer ufro maRalia, 20-30 
wlis qalebTan SedarebiT. mozard gogonebSi sakmaod xSiria samSo­
biaro travmebi da inficireba mSobiarobis dros, rac SemdgomSi maTi 
invalidobis mizezi xdeba. mSobiarobis normaluri vada me-40 kvi­
raa. adreul asakSi gogonebs ki mSobiaroba umetesad orsulobis 21-e 
kviridan ewyebaT. organizmis moumwifeblobis gamo xSiria sxvadasxva­
gvari garTuleba:
	 arteriuli wnevis momateba.
	 anemia da sisxlnakleboba.
	 gaxangrZlivebuli mSobiaroba _ nayofi rTulad gadis samSobi­

aro gzebs.
	 16 wlmde asakis gogonebSi menjis Zvlebi bolomde formirebuli 

ar aris, amitom nayofis Tavsa da dedis menjis Zvlebis zomebs Soris 
xSirad disproporciaa, rac samSobiaro travmebis mizezia.
	 axalSobilebs Zalian xSirad mcire masa aqvT _ 2 500 gr-ze nak­

lebi.
	 axalSobilebSi maRalia sikvdilianobis maCvenebeli.
	 axalSobilebi cudad ikvebebian dedis rZiT.
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	axalSobilebs aqvT arasakmarisi mzrunveloba, radgan xSiria de­
dis mSobiarobis Semdgomi depresia.
	mozardi gogonebis mier gaCenili bavSvebis sikvdilianoba 1 wlam­

de asakSi 1,5-jer aRemateba zrdasruli asakis qalebis mier gaCenili 
bavSvebis sikvdilianobas.

bavSvis dabadeba

nayofis dabadeba
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naadrevi orsulobisa da mSobiarobis Sedegebi (%)

56 

28

16

adreul qorwinebas Tan sdevs problemaTa mTeli jaWvi, romelic 
cvlis rogorc Tavad mozardebis, aseve maTi axloblebis cxovrebas.

mozardebis umravlesoba, romelic adreul asakSi qorwindeba, ve­
Rar axerxebs swavlis gagrZelebas da sakuTari SesaZleblobebis rea­
lizacias. ukeTes SemTxvevaSi, uwevT swavlis gadadeba ramdenime wliT, 
rac,  uaryofiTad aisaxeba maT samomavlo profesiasa da karieraze.

axalgazrda mSoblebs, romlebsac ganaTleba da muSaobis unar-Cve­
vebi ar gaaCniaT, ara aqvT mudmivi samsaxuri da stabiluri Semosava­
li. Sesabamisad, uWirT rogorc sakuTari Tavis, aseve ojaxis rCena. 
adreul asakSi daqorwinebuli mozardebis umravlesoba ojaxs qmnis 
mSoblebis finansuri mxardaWeris imediT, imedis gacruebas ki mohyveba 
seriozuli problemebi axalgazrda wyvilis urTierTobaSi.

adamiani zrdisa da gamocdilebis SeZenis procesSi yalibdeba. mas 
ecvleba gemovneba, Rirebulebebi, faseulobebi, Sexedulebebi. is, rac 
adre mosawoni da misaRebi iyo, miuRebeli xdeba. xSirad amas mohyveba 
axalgazrda wyvils Soris xasiaTis SeuTavsebloba da ganqorwineba. 
statistikis saxelmwifo departamentis 2006 wlis monacemebis mi­
xedviT, saqarTveloSi 21 845 qorwinebidan 2 060 ganqorwinebiT das­
rulda. ganqorwinebaTa daaxloebiT 20% 16-dan 19 wlamde asakis mo­
zardebze modis.

Cvens qveyanaSi ojaxis SeqmnisTvis asakis dadgenili normebi ar ar­
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sebobs. Tumca, oficialurad qorwinebis nebadarTuli asaki qalisTvis, 
iseve, rogorc vaJisTvis, 18 welia.

adreuli qorwineba Tanamedrove samyaros erT-erTi mniSv­
nelovani problemaa. rac ufro axalgazrdaa momavali deda, 
miT ufro maRalia orsulobisa da mSobiarobis garTulebis 
riski da sxvadasxva daavadebis ganviTarebis albaToba, ro­
gorc dedis, aseve SvilisTvis.

1.	 adreuli orsulobis umravlesoba arasasurvelia, ami­
tom maTi daaxloebiT 70% xelovnuri abortiT mTavr­
deba, 15% _ TviTneburi abortiT da mxolod 15% _ mSo­
biarobiT. xSirad orsulobis faqts gogonebi gvian 
acnobiereben. maTi pirveli bunebrivi reaqcia Sokia _ 
sircxvilis, braleulobis gancda, dabneuloba, SiSi, pa­
nika. aseT stresTan gamklaveba maTTvis Zalian rTulia.

	 gaxsendeba arasasurveli, naadrevi orsulobis SemTxveva 
Sens skolaSi, naTesavebSi an megobrebSi?

a. 	 ra gancda hqonda gogonas?
b. 	 rogori reaqcia hqondaT gogonas mSoblebs, megobrebs, 

maswavleblebs, nacnobebs?
g. 	 vis ufro adanaSaulebdnen isini _ gogonas Tu vaJs? ra­

tom?
d. 	 riTaa dakavebuli dRes is gogona? axerxebs Tu ara sko­

laSi siaruls da swavlas?
e. 	 vin uwevs mas materialur daxmarebas?
v. 	 rogoria Seni azri arasasurvel orsulobasa da naadrev 

qorwinebaze?
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sqesobrivi gziT gadamdebi infeqciebi

VIII reproduqciuli sistema

§15

sqesobrivi gziT gadamdebi infeqciebi ewodeba sxvadasxva saxis in­
feqciebs, romelTa gadacema sqesobrivi kontaqtis dros xdeba. sqesob­
rivi gziT gadamdebi daavadebebi uxsovari droidan icodnen. adre maT 
veneriul sneulebebs uwodebdnen. dReisTvis 100-ze meti sqesobrivi 
gziT gadamdebi infeqciaa cnobili. maT Soris yvelaze xSiria aTaSangi, 
qlamidiozi, sasqeso organoebis herpesi, gonorea, triqomoniazi, pa­
piloma _ virusuli infeqcia, virusuli hepatitebi (B da C), aiv-in­
feqcia,  citomegalovirusuli infeqcia da sokovani infeqcia. es 
daavadebebi mimdinareobs xangrZlivi drois ganmavlobaSi, talRise­
burad, xSirad faruladac da TavisiT ar inkurneba. rac ufro swrafad 
mimarTavs avadmyofi eqims, miT metia garTulebebis Tavidan acilebis 
Sansi. 

diagnozs sqesobrivi gziT gadamdebi infeqciebis Sesaxeb mxolod 
eqimi adgens, specialuri analizebis Catarebis Semdeg. Tumca, aris gar­
kveuli simptomebi, romlebic am daavadebebis savaraudo arsebobaze 
miuTiTebs:
	 uCveulo gamonadeni sasqeso organoebidan.
	 qavili sasqeso organoebis midamoSi.
	 siwiTle da sxvadasxva saxis gamonayari (buStukebi, meWeWebi, wylu­

lebi) sasqeso organoebis midamoSi.
	 sxvadasxva saxis diskomforti _ wva, tkivili, SeSupeba.
	 gaZnelebuli, mtkivneuli an xSiri Sardva.
xSirad, sqesobrivi gziT gadamdebi infeqciebi usimptomod mimdi­

nareobs. sul raRac 50 wlis win am faruli infeqciebis Sesaxeb araferi 
icodnen da eqimebi mxolod or davadebas _ aTaSangsa da gonoreas 
mkurnalobdnen. aseTi faruli infeqciis gamovlena sakmaod rTulia. 
umniSvnelo qavils, msubuq gamonayars, mcire gamonadens, romelic Cqa­
ra gadis, adamiani yuradRebas ar aqcevs da swrafad iviwyebs. Tumca, am 
dros organizmSi mokalaTebuli faruli infeqcia nel-nela viTardeba 
da mTel rig organoebs azianebs.

sqesobrivi gziT gadamdebi infeqciebi saSiSia, radgan:
	 iwvevs uSvilobas, impotencias, saSvilosnosgare orsulobas, muc­

lis moSlas.
	 aranamkurnalebi aTaSangi iwvevs Sinagani organoebisa da cen­

traluri nervuli sistemis dazianebas.
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	 zogierTi sqesobrovi gziT gadamdebi infeqcia iwvevs avTvisebi­
an simsivnes.

sqesobrivi gziT gadamdebi daavadebebi ewodeba sxvadasxva 
saxis infeqciebs, romelTa gadacema sqesobrivi kontaqtis 
dros xdeba. dReisTvis 100-ze meti aseTi daavadebaa cnobili. 
inficirebis riskis Semcireba prezervativis gamoyenebiTaa 
SesaZlebeli.

sqesobrivi gziT gadamdebi infeqciebis gavrcelebis ZiriTadi gza 
daucveli sqesobrivi kontaqtia. zogierTi sqesobrivi gziT gadamdebi 
infeqciebi _ B da C hepatitebi, aTaSangi adamians SeiZleba sisxlis 
saSualebiTac gadaeces. magaliTad, Seumowmebeli sisxlis gadasxmis, 
arasteriluri samedicino instrumentebis gamoyenebis, narkotikebis 
ineqciuri moxmarebis dros.

citomegalovirusi, qlamidiozi daavadebuli dedidan Svilze or­
sulobis, mSobiarobis da ZuZuTi kvebis dros gadaecema. triqomoni­
aziT adamiani SeiZleba daavaddes auzSi curvis dros, Tu wyali ara­
sakmarisad aris qlorirebuli, an daavadebuli adamianis pirsaxocis 
gamoyenebiT.

Casaxvis sawinaaRmdego abebi ar icavs sqesobrivi gziT gadamdebi 
infeqciebisgan. inficirebis riskis Semcireba mxolod prezervativi­
Taa SesaZlebeli.

1

aTaSangis gamomwvevi baqteria (1) da  daavadebuli adamianebi
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SekiTxvebi
pasuxebi

ganmarte abreviatura sggi.

kidev ra saxeliTaa cnobili sggi?

daasaxele zogierTi sggi.

yvela sggi ikurneba?

Tu adamiani sggi-T dainficirda, 
yovelTvis SeuZlia amis SemCneva?

ra niSnebi aqvs sggi-s?

ratom aris saSiSi sggi?

aiv infeqcia sggi-s miekuTvneba?

rogor unda moiqces adamiani, Tu 
fiqrobs, rom sggi gadaedo?

SeiZleba, rom sggi-T daavadebuli 
orsuli qalisgan infeqcia Svils 
gadaedos?

SesaZlebelia wyliTa da sapniT 
sggi-gan Tavdacva?

SesaZlebelia Casaxvis sawinaaRmdego 
abebiT sggi-gan Tavdacva?

SeiZleba adamianma TviTon imkurnalos 
sggi afTiaqSi nayidi wamlebiT?

SesaZlebelia sggi-s mkurnalobis 
Semdeg xelmeored dainficireba?

SeiZleba, rom adamians erTdroulad 
ramdenime sggi daemarTos?

sggi mxolod sqesobrivi gziT gadadis?
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IX endokrinuli sistema

rogorc darwmundi, adamianis yvela organoTa sistemas sakuTari, 
mkveTrad gansazRvruli funqcia gaaCnia. Tumca, es sistemebi erTmane­
Tisgan absoluturad damoukideblad ar moqmedebs _ maTi moqmedeba 
yovelTvis  SeTanxmebulia. albaT, dakvirvebixar, sirbilis dros an 
fizikuri muSaobisas, roca ZiriTadi datvirTva ConCxsa da kunTebzea, 
aqtiurdeba sxva sistemebic: Cqardeba gulis muSaoba, xSirdeba sunTqva, 
Zlierdeba oflis gamoyofa da a.S.

Cvens organizmSi organoTa sistemebis SeTanxmebul moqmedebas ner­
vuli da endokrinuli sistema uzrunvelyofs (berZ. endo _ SigniT, krino 
_ gamovyof).

orive sistema Tavis moqmede­
bas specialuri qimiuri nivTi­
erebebiT _ mesenjerebiT, anu 
informaciis gadamtani moleku­
lebiT axorcielebs.

amjerad endokrinuli sis­
temis mesenjerebs _ hormonebs 
gavecnobiT, romlebic Sinagani 
sekreciis jirkvlebSi gamomu­
Savdeba. 

Sinagani sekreciis jirkvlebs, 
garegani sekreciis jirkvle­
bisgan gansxvavebiT, sadinari ar 
gaaCnia da maT mier gamomuSave­
buli hormonebi pirdapir sisxlSi 
gadadis. sisxliT hormonebi e.w. 
samizne organoebamde aRwevs. sa­
mizne organo is organoa, romlis 
muSaobis Secvlac `evaleba~ mo­
cemul hormons. hormonis mier 
mitanil brZanebas samizne orga­
nos ujredebis membranebSi CaSe­
nebuli cila-receptori aRiqvams 

endokrinuli sistemis moqmedebis principebi
hormonebi _ informaciis gadamtani molekulebi

§16

4

1
2

3

metabolizmi

ujredis pasuxi

hormonebis moqmedebis meqanizmi

1. Sinagani sekreciis jirkvali; 
2. hormoni; 3. cila-receptori; 
4. samizne organos ujredi.
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da ujreds gadascems. amis sapasuxod radikalurad icvleba ujredSi 
qimiuri reaqciebis mimdinareoba. 

organoTa sistemebis SeTanxmebul moqmedebas nervuli da 
endokrinuli sistema uzrunvelyofs. Sinagani sekreciis 
jirkvlebi hormonebs gamoyofs. hormonebi informaciuli 
molekulebia, romlebic cvlis ujredSi mimdinare qimiur 
reaqciebs. 

adamianis endokrinuli sistema

1. hipofizi; 2. farisebri jirkvali; 3. farisebraxlo 
jirkvali; 4. kuWqveSa jirkvali; 5. Tirkmelzeda 
jirkvali; 6. sakvercxe; 7. saTesle.

1

7

6

2
3

4

5
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ilustraciaze adamianis endokrinuli sistemaa warmodgenili. ro­
gorc xedav, erT-erTi Sinagani sekreciis jirkvali _ hipofizi Tavis 
tvinSia moTavsebuli. hipofizs centralur jirkvals uwodeben, xolo 
danarCenebs _ periferiuls. hipofizi akontrolebs periferiuli jir­
kvlebis moqmedebas, amitom mas jirkval-`diriJoradac~ moixsenieben. pe­
riferiul jirkvlebTan hipofizi agzavnis hormonebs, romlebic maTi 
moqmedebis gaaqtiurebas iwvevs. Tumca, arc hipofizia damoukidebeli Ta­
vis qmedebaSi. mis CarTva-gamorTvas Tavis tvinis sxva nawilebi axorcie­
lebs. 

amgvarad, iqmneba erTgvari ierarqiuli sistema, romlis qveda safe­
xurze ujredia, xolo umaRlesze _ centraluri nervuli sistema.





1. 	 Seadare erTmaneTs garegani da Sinagani sekreciis jir­
kvlebis moqmedeba. gadaitane cxrili rveulSi da Seavse.

2.	 mosvenebul mdgomareobaSi gaizome pulsi, wneva da sun­
Tqvis sixSire, Seamowme, gamoyof Tu ara ofls. gadaitane 
cxrili rveulSi da Seitane monacemebi.

garegani sekreciis 
jirkvlebi

Sinagani sekreciis 
jirkvlebi

parametrebi

pulsi

wneva

sunTqvis 
sixSire

mosvenebul
mdgomareobaSi

muSaobis 
Semdeg

procentuli 
cvlileba

	 5 wuTis ganmavlobaSi akeTe buqnebi an irbine adgilze. 
SegiZlia gairbino 200-300 metri. gaizome igive paramet­
rebi da monacemebi Seitane cxrilis Sesabamis grafaSi. 
gamoTvale procentulad, rogor Seicvala TiToeuli pa­
rametri.

	 imsjele da axseni TiToeuli parametris cvlilebis mi­
zezi. msjelobisas upasuxe Semdeg kiTxvebze:
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rogor fiqrob, ras uwodeben berZnulad garegani sekreciis 
jirkvlebs?

hormoni _ hormone
receptori _ receptor
hipofizi _ pituitary gland

	 sqematurad warmoadgine is gza, romliTac centraluri ner­
vuli sistemidan wamosuli brZaneba hormonebis saSualebiT 
ujredamde gaivlis. 

a.	 romeli nivTiereba uzrunvelyofs kunTs energiiT?
b.	 romeli qimiuri reaqciis procesSi gamoiyofa es energia?
g.	 romeli organoebidan transportirdeba kunTSi am qimiur 

reaqciaSi monawile nivTierebebi?
d.	 ra gziT transportirdeba es nivTierebebi?
e.	 rogor idevneba am nivTierebaTa daSlis produqtebi 

organizmidan?
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farisebri jirkvali. Tiroqsini, misi moqmedebis 
meqanizmi
farisebraxlo jirkvali. parathormoni, misi 
moqmedebis meqanizmi

§17

sufris marilis nacvlad, sakveb produqtebSi ufro xSirad iodi­
zebul marils vamatebT.

farisebri jirkvali

Ciyvi

gifiqria, ratom?
iodi farisebri jirkvlis hormonis 

_ Tiroqsinis SedgenilobaSi Sedis. 
am hormonis samizne Cveni organizmis 
TiTqmis yvela ujredia. Tiroqsini uj­
redSi aCqarebs or yvelaze mTavar, sa­
sicocxlod aucilebel process _ nax­
Sirwylebis daJangvasa da cilis sinTezs. 

farisebri jirkvlis hipofunqcia 
(Sesustebuli moqmedeba) hipoTireo­
idizms iwvevs. am dros sxeulis tempe­
ratura dabla ecema, gulis SekumSvaTa 
ritmi SeEmcirebulia, nervuli sistema 
ar aris sakmarisad aqtiuri, aSkaradaa 
gamoxatuli Zilianoba, avadmyofs Warbi 
wona aqvs. 

hipoTireoidizmis erT-erTi niSa­
ni farisebri jirkvlis gadidebaa. am 
mdgomareobas Ciyvs uwodeben, radgan 
gadidebul jirkvals frinvelis CiCaxvs 
amsgavseben. hipoTireoidizmis dros 
Ciyvis warmoqmna xSirad organizmSi 
iodis naklebobas ukavSirdeba. am dros 
organizmSi ̀ normaluri~, iodis Semcve­
li Tiroqsini ver sinTezdeba. sisxlSi 

1. farisebri xrtili; 
2. farisebri jirkvali.

1

2

IX endokrinuli sistema
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Tiroqsinis raodenobis Semcirebas farisebri jirkvali zomaSi gadidebiT 
pasuxobs, raTa meti Tiroqsini gamoimuSaos. Tumca, es gza araefeqturia 
_ ar xsnis problemas, vinaidan Tiroqsini iodis gareSe aqtiuri ar aris.

1  iodis deficitiT gamowveuli Ciyvi praqtikulad ar emarTebaT 
zRvis sanapiroze mcxovreb adamianebs. axseni es faqti.

es daavadeba xSiria maRalmTiani regionebis mosaxleobaSi. aq niadagi, 
sasmeli wyali da, aqedan gamomdinare, sakvebi produqtebi iods ar Sei­
cavs. aseT Ciyvs endemuri Ciyvi ewodeba.

2  rogor unda moiqces adamiani endemuri Ciyvis Tavidan asaci­
leblad?

hipoTireoidizmiT daavadebul adamians, Tu 
bavSvobis adreuli asakidan ar umkurnales, 
is kretinizmiT daavaddeba, rac zrdis SeCe­
rebasa da gonebriv CamorCenilobaSi gamovlin­
deba. kretinizmiT daavadebulebs metad da­
maxasiaTebeli garegnoba aqvT: arian dablebi, 
aqvT farTo saxe, mokle cxviri, didi piri, msxvi­
li tuCebi, didi ena, metyveleben TiTqmis dau­
nawevreblad. maTi gonebrivi ganviTareba 2 wlis 
bavSvs Seesabameba. 

farisebri jirkvlis hiperfunqcia (gaZli­
erebuli moqmedeba) hiperTireoidizms _ ba­
zedovis daavadebas iwvevs. daavadebuls sxeu­
lis temperatura momatebuli aqvs, guliscema 
_ gaxSirebuli, arteriuli wneva _ maRali, 

axasiaTebs Warboflianoba, uZiloba, momatebuli agznebadoba, ara­
bunebrivad win wamoweuli Tvalebi, zomaSi momatebuli farisebri jir­
kvali.

hiperTireoidizmis mkurnalobis erT-erTi meTodi jirkvlis nawi­
lobrivi amokveTaa. aseve mimarTaven radiaqtiuri iodiT mkurnalobas. 
am dros jirkvlis ujredebis nawili nadgurdeba.

rogorc xedav, farisebri jirkvlis zomaSi mateba xdeba rogorc 
hiper, ise hipoTireoidizmis dros, Tumca, amas sxvadasxva mizezi aqvs. 
hiperTireoidizmis dros Ciyvis warmoqmnis mizezi jirkvlis ujredebis 
gaZlierebuli, swrafi gamravlebaa, xSirad avTvisebianic. swored amis 
gamo imatebs sisxlSi Tiroqsinis raodenoba.

hiperTireodizmi
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farisebraxlo  jirkvali

farisebri jirkvlis ukana zedapirze oTxi 
patara, farisebraxlo jirkvalia moTavsebuli. 
es jirkvali parathormons gamoyofs, romelic 
sisxlSi kalciumis mudmivi raodenobis Senar­
Cunebas emsaxureba. es ki nervuli da kunTovani 
qsovilis normaluri muSaobisTvisaa aucile­
beli.  

parathormoni maSin gamoiyofa, rodesac sisx­
lSi cota kalciumia. informacias amis Sesaxeb 
parathormoni sam samizne organos _ Zvals, 
nawlavsa da Tirkmels atyobinebs. samizne or­
ganoebSi ganlagebuli cila-receptorebi aRi­
qvamen am informacias da sapasuxod nawlavsa 
da TirkmelSi aqtiurdeba kalciumis Sewovis 
procesi. ZvalSi ki aqtiurdebian specialuri 
ujredebi, romlebic Slis Zvlis ujredSoris 

1

2

1.	 farisebraxlo 
jirkvali; 

2. farisebri 
	 jirkvali. 

nivTierebas. gamoTavisuflebuli kalciumi sisxlSi gadadis.
sisxlSi kalciumis normaluri koncentraciis miRwevis Semdeg jir­

kvali moqmedebas wyvets.
3  farisebraxlo jirkvlis simsivnis erT-erTi simptomi Zvlovani 

Ca-is dabali 
koncentracia

sisxlSi

Ca-is maRali 
koncentracia

sisxlSi

parathormonis moqmedeba
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1.
a.	 moiZie informacia saqarTveloSi endemuri Ciyvis gavr­

celebis Sesaxeb. gaarkvie, arsebobs Tu ara saqarTvelo­
Si am daavadebis tradiciuli kerebi da rasTanaa es dakav­
Sirebuli. 

b. 	 arsebobs mosazreba, rom saqarTveloSi ioddeficituri 
CiyviT daavadebulTa ricxvma bolo aTwleulis manZil­
ze sagrZnoblad moimata. am faqts Cernobilis atomur 
sadgurze momxdar avarias ukavSireben. moiZie informacia, 
namdvilad moimata Tu ara aseTi avadmyofebis ricxvma da 
ra kavSiri SeiZleba hqondes Cernobilis avariasTan am 
faqts.

g. 	 gadaitane cxrili rveulSi da moZiebuli informaciis sa­
fuZvelze Seavse. moZebne rukaze cxrilSi Setanili kerebi.

farisebri jirkvali aregulirebs or mTavar process _ 
cilebis sinTezsa da naxSirwylebis Jangvas. misi samizne Cve­
ni organizmis TiTqmis yvela ujredia. farisebraxlo jir­
kvali monawileobs sisxlSi kalciumis mudmivi raodenobis 
SenarCunebaSi. misi samiznea Zvali, Tirkmeli da nawlavi.

endemuri Ciyvis tradiciuli 
kerebi saqarTveloSi

ioddeficituri daavadebis 
axali kerebi saarTveloSi

sistemis iseTi sisustea, rom Zvali uxerxuli moZraobiTac ki SeiZleba 
gatydes.

mouZebne axsna am faqts.
farisebraxlo jirkvlis hipofunqciis dros sisxlSi kalciumis nak­

lebobaa. am dros izrdeba nervebisa da kunTebis agznebadoba. kunTebi 
sul umniSvnelo gaRizianebazec ki ikumSeba. viTardeba krunCxva.
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2. 	 moiZie informacia, evropis romel qveynebSia gavrcele­
buli endemuri Ciyvi. yovelTvis mdebareobs Tu ara Ciy­
vis gavrcelebis kerebi maRalmTian regionebSi. aRniSne 
es kerebi rukaze varskvlavebiT. 
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	 Canasaxi dedis sisxlSi arsebuli nivTierebebiT sazrdoobs 
da viTardeba. rogor fiqrob, SesaZlebelia, Canasaxs ConCxi 
ar ganuviTardes im SemTxvevaSi, Tu deda kalciumis Semcveli 
produqtebiT ar ikvebeba? pasuxi daasabuTe.

	 iodis deficitis Tavidan asacileblad yovelTvis iodize­
buli sufris marili gamoiyene. marili Seinaxe Tavdaxurul 
WurWelSi, bnel adgilas, radgan iodi advilad qroldeba,  
xolo sinaTleze ki iSleba. kerZs marili moxarSvis Semdeg 
daumate, vinaidan maRal temperaturaze iodizebuli marili 
aqtivobas kargavs.

farisebri jirkvali _ thyroid gland
Ciyvi _ goiter
farisebraxlo jirkvali _ Pparathyroid gland
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kuWqveSa jirkvali. insulini da glukagoni. maTi 
moqmedebis meqanizmi
Tirkmelzeda jirkvali. adrenalini. misi moqmedebis 
meqanizmi

§18

kuWqveSa jirkvali

Saqriani diabeti sakmaod gavrcelebuli daavadebaa, romelic, sam­
wuxarod, xSirad bavSvebSic gvxvdeba. am daavadebas kuWqveSa jirkvlis 
hipofunqcia iwvevs.

sagangaSoa is faqti, rom Saqriani diabetiT msoflioSi sul ufro 
da ufro meti adamiani avaddeba.

Sen ukve ici, rom kuWqveSa jirkvlis ujredebi saWmlis momnelebel 
fermentebs gamoimuSavebs. magram am jirkvals Sidasekretoruli 
funqciac akisria. misi ujredebis gansakuTrebuli jgufebi or hor­
mons _ insulinsa da glukagons gamoyofs, romelTa daniSnuleba 
sisxlSi glukozis raodenobis kontrolia.

jirkvali insulinis gamomuSavebas maSin iwyebs, rodesac sisxlSi 
glukozis raodenoba izrdeba. rogorc wesi, es sakvebis miRebis Semdeg 
xdeba.

qveynebis pirveli xuTeuli 
Saqriani diabetiT 
daavadebulTa mixedviT
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xSiria SemTxvevebi, rodesac kuWqveSa jirkvlis ujredebi insulins 
ver asinTezebs. swored es mdgomareobaa cnobili Saqriani diabetis 
saxelwodebiT. diabetiT daavadebulTa organizmSi iqmneba paradoq­
suli mdgomareoba: sisxlSi uamravi glukozaa, magram qsovilebi, rom­
lisTvisacaa is gankuTvnili, glukozis `SimSils~ ganicdis.

1  saidan xvdeba glukoza sisxlSi?
2  risTvis aris is gankuTvnili?

ujredebze insulini Semdegi mimarTulebiT moqmedebs:
• 	 aadvilebs sisxlidan glukozis kunTebisa da RviZlis ujredebSi 

SeRwevas, maTi membranebis gavliT;
• 	 ujredebSi, erTi mxriv, aaqtiurebs glukozis glikogenad gar­

daqmnas, xolo, meore mxriv, glukozis wvis process.
• 	 aZlierebs cximebisa da cilebis sinTezs ujredebSi.

1

2

3

4 5

janmrTeli adamianis 
ujredi

1. kuWqveSa jirkvali; 2. insulini; 3. glukoza; 
4. receptori; 5. glukozis gadamtani.

daavadebuli adamianis 
ujredi
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dakvirvebixar, rogor gamoiyureba ganrisxebuli adamiani? 

Tirkmelzeda jirkvali

ra SegrZnebebi giCndeba Zlieri SiSis dros?

insulini da glukagoni glukozis mudmiv raodenobas uzrunvelyofs

am mdgomareobis gamosworeba insulinis yoveldRiuri miRebiTaa 
SesaZlebeli.

arsebobs Saqriani diabetis meore tipi, rodesac jirkvlis mier in­
sulinis gamomuSaveba normis farglebSia, Tumca, misi Sesabamisi cila-
receptori insulinis mimarT ugrZnobia.

glukagons insulinis sawinaaRmdego moqmedeba aqvs.

gagCenia piris simSralis SegrZneba 
roca gakveTils pasuxob?

yvela am cvlilebas Cvens organizm­
Si, romelic SiSsa da mrisxanebas axlavs 
Tan, Tirkmelzeda jirkvlis tvinovani 
Sris hormoni _ adrenalini iwvevs.

es hormoni organizmSi garemos ue­
cari cvlilebebis, stresuli situa­
ciebis dros gamoiyofa da pasuxs agebs 
reaqciaze _ brZola Tu gaqceva. mas 
SiSisa da mrisxanebis hormonsac uwo­





insulini sisxlSi
glukozis gamoyeneba 

ujredebSi

glukagonis sinTezi

glukagoni sisxlSi

insulinis sinTezi

glikogenis daSla 
RviZlSi

gazrda Semcireba

sisxlSi glukozis 
Semcireba

sisxlSi glukozis 
gazrda

daJangva

cximebis 
sinTezi

glikogenis 
sinTezi

glukozis 
raodenoba 

sisxlSi
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3  ra TavdacviTi mniSvneloba aqvs kanis ar­
teriolebis Seviwroebas?

4  ratom vfiTrdebiT Zlieri SiSis dros?

adrenalini iwvevs gulis SekumSvebis gaZlierebasa da gaxSirebas, 
ris gamoc sisxli didi raodenobiT miemarTeba kunTebisken. es sisx­
li JangbadiTa da glukoziTaa gamdidrebuli. esec adrenalinis moq­
medebis Sedegia. is, erTi mxriv, RviZlSi glikogens glukozad garda­
qmnis, xolo, meore mxriv, afarToebs bronqeolebis sanaTurs.

kunTebis energiiT momaragebas adrenalini im mxrivac uwyobs xels, 
rom misi zegavleniT aqtiurdeba cximis damSleli fermentebi.

es hormoni Trgunavs kuWisa da nawlavebis peristaltikas, TiTqos 

deben. adrenalinis funqcia organizmis Tavdac­
visunarianobis gazrdaa. sisxliT es hormoni 
mTel organizmSi vrceldeba da misi sasicocx­
lo Zalebis mobilizacias iwvevs. 

adrenalini mravalmxriv moqmedebs.
misi zegavleniT viwrovdeba kanisa da muc­

lis RruSi mdebare organoebis arteriolebi da 
sisxli am organoebidan gulis kunTis mkvebav 
sisxlZarRvebisken gadanawildeba.

1
2

3

1. Tirkmelzeda 
jirkvali;

2. tvinovani Sre;
3. qerqovani Sre.

adrenalini
guli nawlavi

RviZli

kani filtvi

cximovani qsovili
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kuWqveSa jirkvlis hormonebi _ insulini da glukagoni si­
sxlSi glukozis raodenobis mudmivobas uzrunvelyofs. 
Tirkmelzeda jirkvlis tvinovani Sris  hormoni _ adrena­
lini stresul situaciaSi gamoiyofa da zrdis organizmis 
Tavdacvisunarianobas. Tirkmelzeda jirkvlis qerqovani Sris 
hormonebi ki, mineraluri nivTierebebis Semcvelobisa da 
organuli nivTierebebis gardaqmnebis kontrols axorcie­
lebs.

1.	 moiZie informacia saqarTveloSi diabetiT daavadebul­
Ta Sesaxeb. gamoyavi asakobrivi jgufebi da daadgine, Se­
imCneva Tu ara am daavadebis raodenobrivad zrdis ten­
dencia romelime jgufSi. aage svetovani diagrama. 

2.	 moiZie informacia, xorcieldeba Tu ara raime programa 
Cvens qveyanaSi diabetiT daavadebulTa dasaxmareblad. 
raSi mdgomareobs es daxmareba?

3.	 Seqmeni meore tipis diabetis sqematuri ilustracia. 

afrTxilebs organizms, rom stresul situaciaSi mas saWmlis mone­
lebisTvis ar scalia.

amgvarad, adrenalini sxvadasxva organos funqciebis saswrafo gar­
daqmnas iwvevs, romelic sagangebo situaciaSi organizmis aqtivobis 
gazrdiskenaa mimarTuli. 

Tirkmelzeda jirkvilis qerqovani Sris hormonebi organizmSi mi­
neraluri nivTierebebis Semcvelobisa da organuli nivTierebebis 
gardaqmnebis kontrols axorcielebs.

1.	 ra SegrZnebas gamovxatavT, rodesac vambobT: `SiSisgan 
guli gamiskda~.

2. 	 daasaxele adrenalinis samizne organoebi.

Saqriani diabetiT daavadebulebs Wrilobebi Znelad uxorc­
debaT da mcire nakawric xSirad problemad eqcevaT, radgan 
Wriloba didxans Ria rCeba da xdeba misi mudmivad inficireba. 
qirurgiuli operacia maTTvis did risks warmoadgens. See­
cade, axsna amis mizezi.

Tirkmelzeda jirkvali _ adrenal glands; suprarenals
insulini _ insulin
diabeti _ diabetes mellitus
adrenalini _ adrenalin, epinephrine
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sasqeso hormonebi: androgenebi, estrogenebi. maTi 
moqmedebis meqanizmebi
hipofizi _ zrdis hormoni. misi moqmedebis meqanizmi

§19

sasqeso hormonebi

TiToeuli Tqvengani, vaJebica da gogonebic, albaT, aSkarad Sei­
grZnobT im cvlilebebs, rac Tqvens organizmSi xdeba bolo 2-3 wlis 
ganmavlobaSi.

amCnevT imasac, rom SegecvalaT ara marto sxeulis aRnagoba, aramed 
xasiaTic. vaJebsa da gogonebs gagiCndaT gansxvavebuli moTxovnilebebi, 
survilebi, miswrafebebi.

aseTi Zireuli gardaqmnebis mizezi sasqeso hormonebia, romlebic 
saTesleebsa da sakvercxeebSi gamomuSavdeba.

sasqeso hormonebis daniSnulebaa, uzrunvelyos sasqeso organoe­
bisa da saerTod, organizmis iseTi ganviTareba, romelic SesaZlebels 
gaxdis partnioris mizidvas, Sewyvilebas, gamravlebasa da Svilebis 
gaCenas.

am hormonebis gamoyofa gansakuTrebiT gaZlierebulia sqesobrivi 
momwifebis periodSi, romelic 10-12 wlis asakSi iwyeba, stadiebad 
mimdinareobs da misi saboloo Sedegia vaJis mamakacad, xolo gogonas 
qalad Camoyalibeba.

mamakacis sasqeso hormonebs _ androgenebs ramdenime samizne or­
gano aqvs. sisxliT androgenebi xorxisken miemarTeba. iwyeba farisebri 
xrtilis zrda, rac yelze aSkarad SesamCnevia vaJebSi da xma boxdeba. 

IX endokrinuli sistema
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1  axseni xmis daboxebis mizezi.
pasuxis gacemaSi roiali dagexmareba. 

daakvirdi mis formas, simebis ganlagebas. 
klaviaturaze mosinje TiToeuli klaviSi 
da mousmine mis JReradobas. gaakeTe das­
kvna. 



androgenebi ConCxis gaZlierebul zrdas iwvevs. vaJebi maRldebi­
an, sxeuli mamakacisTvis damaxasiaTebel formas iRebs _ menji viw­
roa, mxrebi ki ganieri. Zlier izrdeba kunTebis masac. saxesa da tanze 
matulobs Tmianoba. androgenebi nervul sistemazec moqmedebs. vaJe­
bi advilad agznebadebi da agresiulebi xdebian. Cndeba ltolva sa­
pirispiro sqesisadmi. izrdeba saTesle jirkvlebi, romelSic momwife­
bas iwyebs spermatozoidebi.

2  daasaxele androgenebis samizne organoebi.

qalebis sasqeso hormonebis _ estrogenebis moqmedebiT gogonaTa 
organizmSi didi cvlilebebi xdeba: izrdeba sarZeve jirkvlebi; iwyeba 
cximis dagroveba TeZoebis midamoSi; zomaSi matulobs menjis Zvlebi; 
icvleba sxeulis proporciebi _ menji ganieria, mxrebi ki viwro. sak­
vercxeebSi iwyeba kvercxujredebis momwifeba.

3  ra daniSnuleba aqvs meoreuli sasqeso niSnebis Camoyalibebas? 

estrogeni

androgeni
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ukve ganayofierebuli kver­
cxujredis bedze sakvercxis 
meore hormoni _ progesteroni 
zrunavs. swored misi gavleniT 
xdeba saSvilosnos sisxlZarR­
vovani garsis zrda, riTac Cana­
saxs ganviTarebisTvis xelsay­
reli pirobebi eqmneba. eqimebi 

mTeli orsulobis manZilze akontroleben sisxlSi am hormonis dones.
4  ra SeiZleba gamoiwvios progesteronis Semcirebam fexmZimobisas?

Canasaxis ormockviriani ganviTarebis Semdeg, hipofizis erT-erTi 
hormonis _ oqsitocinis zegavleniT iwyeba saSvilosnos kunTebis 
Zlieri SekumSva da nayofi dedis organizmidan gamoidevneba. hormonis 
naklebobis SemTxvevaSi, mSobiarobis normaluri warmarTvisTvis, is 
sisxlSi xelovnurad SehyavT. 

oqsitocini iwvevs aseve sarZeve jirkvlebSi kunTebis SekumSvas da 
rZe dvrilidan gareT gamoiyofa.

hipofizi, garda im hormonebisa, romlebic periferiuli Sinagani 
sekreciis jirkvlebs akontrolebs, sxva hormonebsac gamoyofs. maTgan 
Zalze mniSvnelovania somatotropini. mas zrdis hormonsac uwodeben.

hipofizi

hipofizi

sasqeso 
jirkvlebi

farisebri 
jirkvali

Tirkmelzeda 
jirkvali

Zvlebi da 
kunTebi

progesteroni

saSvilosnos sisxlZarRvovani garsi
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somatotropinis sekrecia gansakuTrebiT Zlierdeba bavSvis zrdis 
periodSi. zrdis hormonis Warbi gamoyofa gigantizms iwvevs. am dros 
adamianis simaRlem SeiZleba 2,5 metrsac miaRwios. simaRleSi zrda 
grZeli, lulovani Zvlebis xarjze xdeba.

xandaxan, hormonis gamoyofas jirkvali zrdasrul asakSic agrZe­
lebs, rodesac grZeli Zvlebi ukve formirebulia. am dros zomaSi ma­
tulobs ybis, cxviris, mtevnisa da terfis Zvlebi. adamianis sxeuli 
kargavs bunebriv proporciebs. am daavadebas akromegalia ewodeba.

zrdis periodSi somatotropinis nakleboba zrdis SeCerebas iwvevs. 
aseT adamianebs hipofizarul jujebs uwodeben. maTi simaRle 1,5 metri 
da naklebia.

androgenebi da estrogenebi uzrunvelyofs organizmis iseT 
ganviTarebas, romelic SesaZlebels xdis gamravlebis pro­
cess. hipofizi akontrolebs periferiuli Sinagani sekreci­
is jirkvlebis moqmedebas. somatotropini organizmis zrdis 
procesSi monawileobs.

giganti hipofizaruli jujebiakromegaliiT 
daavadebuli
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1.	 gamoiangariSe Tanaklaseli gogonebisa da vaJebis saSua­
lo simaRle.

	 aage grafiki. Seadare, emTxveva Tu ara Seni klasis mona­
cemebi meore savarjiSos (lupa 2) grafikis monacemebs?



gaecani grafiks da upasuxe Semdeg kiTxvebs:
a.	 ra asakSi iwyeba da rodis mTavrdeba gogonebis intensiuri 

zrda simaRleSi?
b.	 ra asakSi izrdebian vaJebi intensiurad?
g.	 romel asakSi ferxdeba da rodis wydeba vaJebis zrda si­

maRleSi?
d.	 saSualod, vaJebi ufro maRlebi izrdebian Tu gogonebi?
e.	 ra asakSi arian gogonebi vaJebze maRlebi?
v.	 romel asakSi ewevian vaJebi gogonebs simaRleSi da uswre­

ben maT?

1.	 aRmosavleTis qveynebSi, Zvelad, ha­
ramxanebis mcvelebad kastrirebul 
mamakacebs amuSavebdnen. kastracia 
saTesle jirkvlebis amokveTas niS­
navs. axseni, ra mizani hqonda mcve­
lebis kastracias?

2.	 grafiki gamoxatavs vaJebisa da gogonebis zrdis inten­
sivobis damokidebulebas maT asakTan.

gogonebi 

si
ma

R
l

e

asaki
4 8 12 16 20

vaJebi
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2. 	 kastracias Sua saukuneebSi evropis qveynebSic mimarTav­
dnen. kastrirebas kaTolikuri taZrebis saeklesio gundis 
momReral biWunebsac ukeTebdnen. axseni, ratom eqceodnen 
biWebs ase sastikad?

1.	 sportis saerTaSoriso organizaciebi krZalaven sport­
smenebis mier e.w. anaboluri hormonebis gamoyenebas. mo­
iZie informacia, ras warmoadgens es hormonebi, ra mizniT 
iyeneben maT sportsmenebi da ra uaryofiTi Sedegi mos­
devs maT gamoyenebas.

sasqeso hormonebi _ sex hormones
androgenebi _ androgen
estrogenebi _ estrogen
akromegalia _ acromegaly

2. moiZie informacia da ganmarte termini `androgeni~.
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nervuli sistemis mniSvneloba
neironis agebuleba. neironis tipebi
zurgis tvinis agebuleba da misi funqciebi

hormonebi ujredebs Soris kavSiris erT-erTi mniSvnelovani saSu­
alebaa, magram gadamwyveti roli ujredebis urTierTobaSi nervul 
sistemas ekuTvnis, romelic am procesebSi ierarqiulad ufro maRal 
safexurs ikavebs.

nervuli sistema ganuwyvetliv iRebs uamrav informacias, erTi 
mxriv, imis Sesaxeb, Tu ra xdeba Cvens organizmSi _ organoTa sistemasa 
Tu nebismier organoSi, xolo, meore mxriv, ra cvlilebebia garemoSi. 
is krebs, aerTianebs, aanalizebs miRebul informacias da iZleva 
brZanebas. amis Sedegad normaSi dgeba da erTmaneTTan Tanxmdeba 
organoTa sistemebis moqmedeba, yalibdeba rTuli qcevebi, romliTac 
Cven adekvaturad vpasuxobT garemos nebismier cvlilebas. nervuli 
sistemis aseTi moqmedebiT xdeba Cveni organizmis Segueba garemos 
mudmivad cvlad pirobebTan. adamianis nervuli sistema monawileobs 
daswavlis, damaxsovrebis, metyvelebis, emociebis Camoyalibebis 
procesebSi.

centraluri 
nervuli sistema

§20

X nervuli sistema
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rogor axerxebs nervuli sistema aseTi 
rTuli procesebis marTvas?

adamianis nervul sistemaSi gamoyofen 
centralur da periferiul nervul sis­
temas. centralur nervul sistemas Ta­
visa da zurgis tvini miekuTvneba, xolo 
periferiuls _ maTgan gamomavali nervebi.

Cveni nervuli sistema aseulobiT mili­
ardi ucnauri formis ujredebisgan _ ne­
ironebisgan Sedgeba. formis ucnauroba am 
ujredebis metad specifikuri funqciebi­
Taa gamowveuli.

neironebi

1
2

3

4

yvela neironSi or ZiriTad nawils gamo­
yofen: sxeulsa da morCebs. neirons ornairi 
morCi aqvs _ aqsoni da dendriti.

1  gaixsene, rogor Seesabameba kunTova­
ni, epiTeluri da SemaerTebeli qsovilebis 
ujredebis forma maT funqciebs.

dendritma saxelwodeba berZnuli sityva, `dendronisgan~ miiRo, rac 
xes niSnavs. es, xesaviT uxvad datotvili morCebi aTasamde sxvadasxva 
neironidan Rebulobs informacias da neironis sxeulisken gzavnis. 
sxeulidan ki Sekrebili in­
formacia sxva neironebs er­
TaderTi morCiT _ aqsoniT 
gadaecema. aqsoni RerZs ni­
Snavs. aqsoni boloSi uxvi 
ganStoebebiT sxva ujredebs 
ukavSirdeba. ase rom, er­
Ti neironi uamrav sxva nei­
ronTanaa dakavSirebuli. neironis agebuleba

neironis 
sxeuli

aqsonis 
daboloeba

aqsoni
dendriti

adamianis nervuli sistema 

1. Tavis tvini; 2. Tavis 
tvinis nervebi; 3.zurgis 
tvini; 4. zurgis tvinis 
nervebi. 
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mediatoris saSualebiT informacia ara mxolod erTi neironidan 
meoreze gadadis, aramed sxva organoebis ujredebamdec miitaneba.

agzneba am organoebis moqmedebis gaaqtiurebas iwvevs. magaliTad, 
kunTi ikumSeba, jirkvali sekrets gamoyofs. Sekavebas ki maTi moqme­
debis daTrgunva mohyveba _ kunTi modundeba, jirkvali sekretis ga­
moyofas Sewyvets.

vnaxoT, rogor gamoiyureba zurgis tvinis erT-erT refleqsSi mo­
nawile neironebi. refleqsi organizmis swrafi avtomaturi pasuxia gam­
Rizianebelze, romelic nervuli sistemis saSualebiT xorcieldeba.

nervul sistemaSi mdebareobisa da funqciebis mixedviT, zogadad, 
neironebis sam ZiriTad tips _ mgrZnobiare, mamoZravebel da Car­
Tul neironebs ganasxvaveben. mgrZnobiare neirons informacia Sina­
gani da grZnobaTa organoebidan centralur nervul sistemaSi miaqvs, 

sainteresoa, ra enaze laparakobs neironebi? ra saxiT gadadis in­
formacia erTi neironidan meoreze?

nervuli sistemis mesenjerebs neiromediatorebs uwodeben. media­
tori laTinuri sityvaa da Suamavals niSnavs.

neiromediatorebi nervuli ujredis sxeulSi sinTezdeba, membra­
naSi ifuTeba da patara buStukebs _ vezikulebs warmoqmnis. vezi­
kulebi aqsonis bolqvisebri daboloebebisken igzavneba. neironis 
agznebisas vezikulebidan gamoTavisuflebuli mediatori, patara 
napralis gavliT, romlis sigane 10 nm-ia, mezobeli neironis membranaSi 
CaSenebul cila-receptors ukavSirdeba. amas mezobeli ujredis pa­
suxi _ misi agzneba an Sekaveba mohyveba. Tu rogor ganviTardeba mov­
lenebi, neironis tipsa da mis mier gamoTavisuflebuli mediatoris 
bunebazea damokidebuli. dReisTvis mravali mediatoria aRmoCenili. 

informaciis gadacema: 1. aqsonis daboloeba; 2. vezikulebi; 
3. naprali; 4. mediatori; 5. cila-receptori.

1

1

2

3
4 5

2

3
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aqsoni

aqsoni

dendriti

dendriti

aqsoni

sxeuli

CarTuli 
neironi

mamoZravebeli
neironi

mgrZnobiare neironi

sxeulisxeuli

TeTri 
cximovani 
garsi _ 
mielini

mamoZravebels _ centraluri nervuli sistemidan sxvadasxva or­
ganomde, CarTuli neironi ki mgrZnobiare neirons mamoZravebelTan 
akavSirebs.

2  daakvirdi ilustracias da Seadare erTmaneTs am sami tipis ne­
ironis morCebi: romeli morCi aqvs grZeli mamoZravebel neirons? 
mgrZnobiares? am neironebis romeli morCebia dafaruli mielinis gar­
siT _ mokle Tu grZeli? gaaCnia Tu ara mielinis garsi CarTuli nei­
ronis romelime morCs? 

neironis 
tipebi
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albaT, gamogicdia, cxeli sagnis Sexebisas rogor daufiqreblad, 
myisierad acileb mas xels. am dros kanSi arsebuli receptori Rizi­
andeba da informacias saSiSroebis Sesaxeb mgrZnobiare neirons ga­
dascems. am neironiT agzneba zurgis tvinSi mdebare CarTul neirons 
gadaecema, romelsac, Tavis mxriv, moqmedebaSi mohyavs mamoZravebeli 
neironi. am neironiT agzneba kunTamde aRwevs, kunTi ikumSeba da xeli 
cxel sagans scildeba.

es Seni refleqsuri moqmedebaa. gzas, romelsac agzneba gadis re­
ceptoridan efeqtorul organomde, refleqsuri rkali hqvia. efeq­
toruli organo Seni TiTebis kunTebia. sxva refleqsis SemTxvevaSi 
efeqtoruli organo, SesaZloa, sanerwyve an sacremle jirkvali iyos.

1 2
3

5

4

zurgis tvini 

1. TeTri nivTiereba; 
2. ruxi nivTiereba; 
3. nervis ukana fesvi;
4. nervis wina fesvi; 
5. zurgis tvinidan 

gamomavali nervi; 
6. mgrZnobiare 

neironi; 
7. CarTuli neironi; 
8. mamoZravebeli 

neironi; 
9. ukana fesvis kvanZi.

1

2 3

4

5

6

8

7

9
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3  daakvirdi ilustracias. sad mdebareobs mgrZnobiare neironis 
sxeuli? 

4  romeli neironebis romeli morCebi qmnis zurgis tvinidan ga­
momaval nervs?

5  ra feria nervi?
6  zurgis tvinis centrSi mkafiod Cans peplis formis msgavsi ruxi 

nivTiereba. rogor fiqrob, ratom gamoiyureba is ase kontrastulad 
TeTri nivTierebis fonze? romeli struqturebia masSi moTavsebuli?

zurgis tvini erTgvar segmentebadaa dayofili. kanis garkveul uban­
sa da kunTs garkveuli segmenti emsaxureba. Cven mier ganxilul ref­
leqss zurgis tvinis kisris segmenti uzrunvelyofs. Tu cxeli sagniT 
fexs SevexebiT, maSin moqmedebaSi mova welis segmentSi ganlagebuli 
neironebi.

Tu lursmans an ekals SemTxveviT davabijebT, Cven ara mxolod 
swrafad vacilebT fexs, aramed am Zlieri gamRizianeblis mimarT mTe­
li sxeuliT vreagirebT _ ukan vxtebiT. am moZraobaSi uamravi kunTia 
CarTuli. rogor xorcieldeba es refleqsi?

Zlieri gamRizianeblis zemoqmedebiT agzneba zurgis tvinis gav­
liT, neironebis grZeli morCebis saSualebiT, Tavis tvinamde aRwevs. 

amis sapasuxod, Tavis tvini zurgis tvinSi agzavnis brZanebas. agz­
neba, romelic Tavis tvinidan moemarTeba, mTel zurgis tvinSi vrcel­
deba, ris Sedegadac moqmedebaSi erTdroulad mravali kunTi modis.

7  rogor fiqrob, zurgis tvinis romel nivTierebaSia moTavsebuli 
agznebis es aRmavali da daRmavali gzebi?

zurgis tvinidan 31 wyvili nervi gamodis, romelic ConCxis kunTebSi 
bolovdeba da maT moqmedebas akontrolebs. periferiuli nervuli sis­
temis am nawils somatur nervul sistemas uwodeben. somatur nervul 
sistemas Tavis tvinidan gamomavali zogierTi nervic miekuTvneba, ro­
melic Tavisa da kisris kunTebSi bolovdeba.

somaturi nervuli sistema Cven nebas emorCileba. Cven survilisa­
mebr davdivarT, vjdebiT, vcekvavT, vcuravT.

8  daasaxele Tavsa da tanze mdebare SenTvis cnobili kunTebi, 
romelTa moqmedebas somaturi nervuli sistema akontrolebs.

Tavisa da zurgis tvinidan gamomavali nervebis nawili Sinagan or­
ganoebSi bolovdeba. maT autonomiur nervul sistemas miakuTvneben.

autonomiur nervul sistemaSi nervebis or tips gamoyofen _ sim­
paTikursa da parasimpaTikurs.
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nervuli sistema

centraluri nervuli sistema

Tavis tvini autonomiuri

simpaTikuri parasimpaTikuri

zurgis tvini somaturi

periferiuli nervuli sistema

aviwroebs
gugas

aZlierebs
nerwyvdenas

afarToebs 
sasunTq gzebs

anelebs 
gulis-
cemas da
aviwroebs mis
sisxlZarRvebs

Trgunavs
glukozis
warmoqmnas

aZlierebs
monelebas

aZlierebs
pankreasis
moqmedebas

aZlierebs
nawlavis
moZraobas

kumSavs
Sardis
buSts

afarToebs
gugas

Trgunavs
nerwyvdenas

aviwroebs
sasunTq
gzebs aZlierebs

gulis-
cemas da 

afarToebs
mis sisxl-

ZarRvebs

astimu-
lirebs

glukozis
warmoqmnas

Trgunavs
monelebas

astimu-
lirebs

Tirkmel-
zeda

jirkvals

Trgunavs
peristal-

tikas

adunebs
Sardis
buSts
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nervuli sistema akontrolebs yvela organoTa sistemis 
moqmedebas da aguebs mas garemosTan. ganasxvaveben mgrZno­
biare, mamoZravebel da CarTul neironebs. somaturi nervu­
li sistema ConCxis kunTebis, xolo autonomiuri nervuli 
sistema Sinagani organoebis moqmedebas akontrolebs.

	 sxvadasxva daavadebisas zurgis tvinis refleqsebi SeiZle­
ba dairRves. nevropaTologebi, nervuli sistemis mdgoma­
reobis Sesafaseblad, sxvadasxva refleqss akvirdebian. erT-
erTi maTgani muxlis refleqsia.

	 dasvi megobari skamze. sTxove, fexi fexze gadaidos da rezi­
nis CaquCi an xelis mtevnis kide msubuqad dahkari mis muxlis 
saxsars. fexi maRla aiweva.

ama Tu im Sinagan organos orive tipis nervi ukavSirdeba. maT urTi­
erTsawinaaRmdego gavlena aqvT organos muSaobaze. magaliTad, Cvengan 
damoukideblad, parasimpaTikuri nervebi aZlierebs saWmlis moneleba­
sa da nawlavebis moZraobas, simpaTikuri ki Trgunavs am procesebs. Zilis 
dros, parasimpaTikuri nervebi amcirebs gulis SekumSvaTa ricxvs da 
asustebs SekumSvis Zalas. fizikuri datvirTvisa da emociuri agznebis 
dros ki simpaTikuri nervebi aZlierebs gulis moqmedebas.

9  rogor gesmis termini `autonomiuri~?
autonomiuri nervuli sistemis moqmedeba Cven neba-survils ar eq­

vemdebareba. Cven survilisamebr ar SegviZlia vmarToT, magaliTad, 
gulis, kuWis, RviZlis muSaoba. Tumca, es srulebiT ar niSnavs imas, rom 
Tavis tvini mis moqmedebas ar akontrolebs. Zveli induri filosofiis 
mimdevrebs _ `iogebs~ nervuli sistemis specialuri varjiSebis Se­
degad SeuZliaT Seanelon guliscemis sixSire, Seamciron sisxlis ar­
teriuli wneva, didxans SeaCeron sunTqva. 

a.	 romeli kunTis SekumSva iwvevs muxlis saxsarSi gaSlas?
b.	 romeli kunTi unda iyos am dros modunebuli?
	 sainteresoa, rogor xdeba am ori, antagonisti kunTis 		

urTierTSeTanxmebuli moqmedeba.
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	 daakvirdi ilustracias. mgrZnobiare neironi agznebas 
zurgis tvinis rux nivTierebaSi mdebare or neironTan 
agzavnis. erTi maTgani mamoZravebeli neironia, romlis 
agzneba saxsris gamSleli kunTis SekumSvas iwvevs. meore 
ki CarTuli neironia, romelic informacias momxreli 
kunTis mamoZravebel neirons gadascems. misi Semakavebe­
li moqmedebis gamo kunTi dundeba. janmrTel adamianSi es 



3. 	 ra Sedegs gamoiwvevs zurgis tvinis nervis ukana fesvis 
travma?

4.	 poliomieliti saSiSi virusuli daavadebaa, romliTac 
yvelaze xSirad bavSvebi avaddebian. virusi zurgis tvinis 
mamoZravebel neironebs azianebs. ivaraude, ra saxiT unda 
gamovlindes am daavadebis niSnebi.   

1.	 ra siZneles awydeba mecnieri neironis mikroskopiT kvle­
visas, sxva ujredebis kvlevasTan SedarebiT?

2.	 zog simebian instrumentze dakvrisas musikosebi pata­
ra firfitas xmaroben, romelsac mediatori hqvia. vio­
linos xemic erTgvari mediatoria. ra aerTianebs am me­
diatorsa da nervuli sistemis mesenjerebs? ratom hqvia 
maT erTnairi saxeli?

1

3
2

muxlis refleqsi

1. mgrZnobiare neironi; 2. CarTuli neironi;
3. mamoZravebeli neironebi.
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rTuli sistema gamarTulad moqmedebs da muxlis refleq­
si myisierad aRmocendeba. msgavs refleqss SegiZlia iday­
vis saxsarzec daakvirde.



ipove swori pasuxi.
1.	 nervul ujredSi informacia miemarTeba:
a.	 dendritidan ujredis sxeulisken da Semdeg aqsonisken;
b.	 aqsonidan ujredis sxeulisken da Semdeg dendritisken;
g.	 ujredis sxeulidan aqsonisken da Semdeg dendritisken;
d.	 aqsonidan dendritisken da Semdeg ujredis sxeulisken;
e.	 dendritidan aqsonisken da Semdeg ujredis sxeulisken.

2.	 romelia zurgis tvinis refleqsis pirveli da bolo 	
komponenti:

a.	 aqsoni da dendriti;
b.	 mgrZnobiare neironi da mamoZravebeli neironi;
g.	 receptori da kunTi.

3.	 mediatoriani vezikulebi moTavsebulia:
a.	 aqsonisa da dendritis daboloebebSi;
b.	 aqsonis daboloebebSi;
g.	 mxolod dendritebSi;
d.	 mxolod neironis sxeulSi;
e.	 yvela zemoT CamoTvlil ubanSi.

	 warmoidgine, rom nevropaTologi xar da mogiyvanes avadmyo­
fi zurgis tvinis dazianebiT. rogor daadgen, zurgis tvinis 
zeda segmentebia travmirebuli Tu qveda?

poliomielitis Tavidan asacileb­
lad droulad Caitare profilaq­
tikuri acra.

centraluri nervuli sistema _ central nervous system; 
periferiuli nervuli sistema _  peripheral nervous system; 
mgrZnobiare neironi _ sensory neuron; CarTuli neironi 
_ interneuron; mamoZravebeli neironi _ motor neuron; Tavis 
tvini _ brain; zurgis tvini _ spinal cord.
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§21
Tavis tvini
ukana tvini, Sua tvini, wina tvini 
agebuleba da funqciebi

Tavis tvins Zalze rTuli agebuleba aqvs, 
rac misi urTulesi funqciebiTaa ganpiro­
bebuli. Tavis tvinis moqmedebis meqanizmebis 
kvleva dResac intensiurad mimdinareobs,  
Tumca, bevri ram mis Sesaxeb mecnierebisaTvis 
ukve cnobilia.

Tavis tvinSi gamoyofen ukana tvins, Sua 
tvinsa da wina tvins. ukana tvini mogrZo tvins, 
xidsa da naTxems aerTianebs. wina tvini Sua­
mdebare tvinisa da didi naxevarsferoebisgan 
Sedgeba.

Tavis tvinidan 12 wyvili nervi gamodis, romelTa nawili somatur, 
nawili ki autonomiur nervul sistemas miekuTvneba.

mogrZo tvini zurgis tvinis uSualo gagrZelebaa. iq gulsisxl­
ZarRvTa, saWmlis momnelebeli da sasunTqi sistemebis centrebia mo­
Tavsebuli, romlebic am sistemebis moqmedebas akontroleben.

ukana tvini

X nervuli sistema

Tavis tvini

Tavis tvinis 
Wrili 

1. naxevarsfero; 
2. naTxemi; 
3. mogrZo tvini; 
4. Suamdebare 

tvini.  

1

2
3

4
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rogor xorcieldeba es kontroli? 
magaliTisTvis sasunTqi sistema SeiZ­
leba moviyvanoT. sunTqvis centris 
agznebisas mamoZravebeli neirone­
biT agzneba neknTaSorisi kunTebisa 
da diafragmisken miemarTeba da maT 
SekumSvas iwvevs. amas alveolebis ga­
farToeba mohyveba. xdeba CasunTq­
va. alveolebis kedlebis daWimvisas 
aigzneba iq moTavsebuli receptore­
bi, romlebic informacias mgrZno­
biare neironebiT isev sunTqvis 
centrs gadascems. Sedegad dundeba 
neknTaSorisi kunTebi da diafragma, 
mcirdeba gulmkerdis moculoba da 
xdeba amosunTqva.

sunTqvis centri avtomaturad 
igzneba, wuTSi daaxloebiT 15-16-jer. 
fizikuri datvirTvisas an Zlieri 
emociebisas sunTqvis sixSire mkveT­
rad izrdeba.

1  Seikave sunTqva. axla Rrmad CaisunTqe. mSvidad isunTqe. axla 
Secvale sunTqvis sixSire.

cxadia, Sen es SeZeli. gainteresebs, rogor? miuxedavad imisa, rom 
sunTqvis centri avtomaturad moqmedebs, is didi naxevarsferoebis 
kontrolsac eqvemdebareba.

mogrZo tvinSi gadis xvelis, ceminebis, slokinis, Rebinebis, ylapvis, 
cremldenis, nerwyvis gamoyofis refleqsuri rkalebi.

1  Seni azriT, rogor aRmocendeba ceminebis refleqsi da raSi mdgo­
mareobs misi mniSvneloba? daasaxele am refleqsSi monawile struqtu­
rebi.

2  Seni azriT, ra mniSvneloba aqvs Rebinebis refleqss?
naTxemi moZraobebis koordinaciaSi monawileobs. 
2  daxuWe Tvalebi da gaiSvire win xeli gaSlili saCvenebeli TiTiT. 

es sawyisi mdgomareobaa. axla scade, Seexo TiTiT cxviris wvers. albaT, 
ar gagiWirda. yvela janmrTeli adamiani am, erTi SexedviT, umartives 
amocanas, Zalian advilad asrulebs. sinamdvileSi es moZraoba rom Se­
asrulo, aucilebelia gaTvalo traeqtoria da gansazRvro moZraobaSi 
monawile 33 kunTis SekumSvis Tanmimdevroba da dro. yvelafer amas 
naTxemi agvarebs.

alkoholi Zlier zemoqmedebas axdens naTxemze. mTvral adamians ar 
SeuZlia moZraobis kontroli. is inerciiT moZraobs da erTi nabijis 

CasunTqva amosunTqva
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nacvlad ramdenimes dgams, barbacebs, kibeze ver adis. amitom aris sa­
SiSi mTvrali adamianis saWesTan jdoma.

Sua tvini

dakvirvebixar, rodesac ucnobi xma Cagesmis an ucnob sagans xedav, 
ucbad krTebi, TiTqos mTeli sxeuli kiTxulobs: `ra aris? ra xdeba?~ 
amitom am refleqss `ra aris~ refleqsi uwodes. mas Sua tvini axor­
cielebs.

Tu gamRizianebeli sakmaod Zlieria, 
organizmi `sabrZolo mzadyofnaSi~ mo­
dis an ucbad gaecleba mas.

albaT, Seswrebixar aseT situacias: 
terariumSi yofnis dros bavSvebi, zog­
jer didebic, yuradRebiT aTvaliereben 
minis iqiT qvewarmavlebs da ar eSiniaT. 
magram sakmarisia, qvewarmavali maTken 
amoZravdes, isini saswrafod scildebian 
minas, zogjer ki yviriliT xtebian ukan, 
miuxedavad imisa, rom ician _ minis iqiT 
myofi qvewarmavali maT verafers avnebs.

am damcvelobiTi refleqsis ganxorcielebaSi Sua tvinis, zurgis 
tvinisa da mogrZo tvinis uamravi neironi monawileobs, romelic in­
formacias didi naxevarsferoebis yvela ubanSi agzavnis.

wina tvini

wina tvini Tavis tvinis yvelaze didi 
ganyofilebaa. is Suamdebare tvinisa da 
ori didi naxevarsferosgan Sedgeba.

Suamdebare tvins naxevarsferoebis 
WiSkars uwodeben, radgan iq Tavs iyris 
grZnobaTa da Sinagani organoebidan 
wamosuli mgrZnobiare impulsebi, rom­
lebic naxevarsferoebisken miemarTeba. 
Suamdebare tvini endokrinuli siste­
mis regulaciis centricaa. Suamdebare 
tvinis erT-erTi struqtura _ hipoTa­
lamusi hipofizs akontrolebs. hipo­
Talamusi nervuli da endokrinuli sis­

Sua tvini

didi
naxevarsferohipoTalamusi

hipofizi
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temis erTgvari damakavSirebelia. swored hipoTalamusSi xdeba nervuli 
signalebis `gadaTargmna~ hormonebis _ qimiuri nivTierebebis enaze, 
anu nervuli signalebis gardaqmna hormonul signalebad.

amis sailustraciod aseTi magaliTi ganvixiloT. 
cnobilia, rom mariliani sakvebis miRebisas Sardis gamoyofa 

mcirdeba. rogor xorcieldeba es procesi? 
hipoTalamusSi arsebobs specializebuli nervuli ujredebi, rom­

lebic siTxiT savse vakuols Seicavs. rodesac am ujreds kapilarebiT, 
mariliT mdidari sisxli miewodeba, vakuolidan wyali sisxlSi gadadis 
da neironis moculoba mcirdeba. is SeiWmuxneba, rasac misi agzneba 
mohyveba. amis sapasuxod neironi hormons _ vazopresins gamoimuSavebs, 
romelsac hipofizs gadaugzavnis. hipofizi mas sisxlSi gadauSvebs. 
sisxliT is Tirkmelebamde miaRwevs. Tirkmelebis milakebSi vazopresi­
ni gaaaqtiurebs wylis Sewovas. amiT gamoyofili Sardis raodenoba Sem­
cirdeba.

hipoTalamusSi moTavsebulia centrebi, romlebic aregulireben 
wyurvilis, SimSilisa da danayrebis SegrZnebas, sisxlis wnevas, sxeu­
lis temperaturas.

hipofizi
vazopresini vazopresini vazopresini

sisxli Tirkmeli
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didi naxevarsferoebis zedapiri danaoWebulia. Rrma naoWebi 
Rarebs qmnis, romlebic erTmaneTisgan gamoyofs  Sublis, Txemis, 
kefisa da safeTqlis wilebs. 

didi naxevarsferoebis zeda nawili 5 mm-iani ruxi qerqia. qerqis 
qvemoT didi naxevarsferoebis udidesi nawili ki TeTri nivTierebaa. 
qerqSi neironebis sxeulebia moTavsebuli, TeTr nivTierebaSi ki maTgan 
gamomavali morCebi, romlebic qerqis ujredebs tvinis sxva nawilebTan 
akavSirebs.

funqciebis mixedviT, did naxevarsferoebSi motorul da mgrZno­
biare zonebs gamoyofen. centraluri Raris win, Sublis wilSi, moto­
ruli zonaa, romelic Cveni kunTebis moqmedebas akontrolebs. 

centraluri Raris ukan, didi naxevarsferoebis qerqis sxvadasxva 
ubanSi mgrZnobelobis zonebia moTavsebuli. magaliTad, motoruli zo­
nis pirdapir, centraluri Raris ukan, Txemis wilSi, kan-kunTovani zo­
naa, romelic informacias kanis receptorebidan iRebs. mxedvelobis 



kan-kunTovani 
zona

motoruli 
zona
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1. Sublis wili; 2. Txemis wili; 
3. kefis wili; 4. safeTqlis 
wili.

ynosvis zona

smenis 
zona

mxedvelobis 
zona

gemovnebis 
zona

1

2

4

3

1. centraluri Rari; 
2. motoruli zona; 
3. kan-kunTovani zona.

2
1

3

zona moTavsebulia kefis wilSi, smenis _ safeTqlis wilSi. es zonebi 
kargadaa Seswavlili. Cven zustad viciT, magaliTad, romel kunTs 
akontrolebs motoruli zonis konkretuli ubani da sxeulis romeli 
ubnidan Rebulobs informacias mgrZnobiare zonis  esa Tu is ubani.

daakvirDdi ilustracias. mas­
ze sqematuradaa gamoxatuli 
adamianis ori sxeuli, romelic 
kan-kunTovan da motorul zo­
nazea ganawilebuli. sqemis avto­
ri, kanadeli neiroqirurgi da 
fiziologi, uailder penfildia. 

ici, rogor mivida igi am sqe­
mis Sedgenamde?

tvinze operaciebis dros is 
aRizianebda qerqis motoruli 
zonis sxvadasxva ubans. zogi 

ubnis gaRizianebisas avadmyofi fexs amoZravebda. sxva ubanze Sexeba 
enisa da tuCebis moZraobas iwvevda. zogis gaRizianebisas pacienti xmas 
gamoscemda da a.S.

3  rogor fiqrob, ra daemarTeba adamians, Tu mis qerqSi tuCis 
mgrZnobiare zonas gavaRizianebT?

4  ratom aqvT sqemaze gamoxatul adamianebs aseTi arapropor­
ciuli sxeuli? ratom eTmoba qerqis SedarebiT didi nawili tuCebisa 
da xelis, gansakuTrebiT TiTebis ubnebs?



mecnierebma qerqSi metyvelebis 
zonac  aRmoaCines, rac adamianis 
tvins cxovelebis tvinisgan ganas­
xvavebs.

es zona parizelma eqimma, pol bro­
kam SemTxveviT aRmoaCina. mas hyav­
da pacienti, romelsac yvelaferi 
esmoda, magram kiTxvebze pasuxs ga­
urkveveli bgerebis warmoTqmiT iZ­
leoda. misi gardacvalebis Semdeg, 
gakveTisas aRmoCnda, rom mas dazi­
anebuli hqonda marcxena naxevar­
sferos Sublis wili. tvinis am ubans 
brokas centri uwodes. mogvianebiT, 
germanelma fsiqiatrma karl ver­
nikem marcxena naxevarsferos safeT­
qlis wilSi aRmoaCina kidev erTi 
centri, romelic metyvelebaSi iRebs 
monawileobas.

mogrZo tvini akontrolebs gul-sisxlZarRvTa, saWmlis mom­
nelebeli da sasunTqi sistemis moqmedebas. naTxemi moZrao­
baTa koordinaciaSi monawileobs. Sua tvini `ra aris?~ ref­
leqsebs axorcielebs. Suamdebare tvini endokrinuli sistemis 
regulaciis centria. didi naxevarsferoebis qerqis moto­
ruli zona akontrolebs kunTebis moqmedebas. qerqis mgrZno­
belobiTi zonebi aRiqvams grZnobaTa organoebidan da sxeulis 
sxvadasxva nawilidan miwodebul informacias. marcxena naxe­
varsferoSi metyvelebis centrebia moTavsebuli. 

1. centraluri Rari; 2. motoru­
li zona; 3. kan-kunTovani zona; 4. 
brokas centri; 5. vernikes centri.

1
2

4
5

3
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1.	 gadaylape nerwyvi. scade, zedized ramdenjerme gaimeo­
ro ylapva. gagiWirda? 2-3 wuTis Semdeg isev scade. Se­
Zeli? ase imitom xdeba, rom ylapvis refleqsis gansaxor­
cieleblad aucilebelia sakvebi an nerwyvi Seexos enis 
Zirze ganlagebul receptorebs.

	 pirvelad advilad gadaylape, imitom, rom piris RruSi ner­
wyvi sakmarisi raodenobiT iyo. ylapvis Semdgomi mcde­
lobisas SeamCnevdi, rom enam ver SeZlo Seekriba piris 
RruSi darCenili nerwyvis sakmao raodenoba da gaegzavna 
enis Zirisken.



	 epilefsia Tavis tvinis erT-erTi daavadebaa. misi warmo­
Sobis mizezi Tavis tvinis garkveuli jgufis neironebis 
ucabedi, gaZlierebuli agznebadobaa, romelic periodu­
lad meordeba. es kunTebis Zlier SekumSvebs _ krunCxvebs 
iwvevs. Tu agzneba mTel Tavis tvins gadaeca, krunCxvebi go­
nebis dakargviT mTavrdeba. Setevebs Soris adamiani sru­
liad normalurad gamoiyureba da arafriT gansxvavdeba 
janmrTeli adamianisgan.

	 Seteva sruliad moulodnelad SeiZleba daiwyos. Tu aseT 
situacias Seeswari, panikaSi ar Cavarde. Sen krunCxvebs 
verafriT SeaCereb, is ramdenime wuTSi TavisiT gaivlis. 
Seni movaleobaa, moaxerxo, rom krunCxvis dros adamiani ar 
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	 2-3 wuTiani dayovnebis Semdeg ylapva imitom aRar gagi­
Wirda, rom sanerwyve jirkvlebma sakmarisi raodenobis 
nerwyvi gamoyo. 

2. 	 sTxove megobars, moxaros xeli idayvSi da dadges Sen win. 
CaeWide mis xels da uTxari, mTeli ZaliT scados xelis 
mkerdTan miaxloeba. rodesac Seatyob, rom man sakmaod didi 
Zala ganaviTara, ucbad gauSvi xeli. wesiT, mas sakuTari 
xeli didi ZaliT unda moxvedroda mkerdSi. moxda ase? 
axseni, ratom? ukana tvinis romeli struqturaa CarTuli 
am refleqsis ganxorcielebaSi.

1.	 mogrZo tvinis dazianeba momentalur sikvdils iwvevs. axse­
ni es faqti.

2.	 Seni azriT, spilos tvinis kan-kunTovan da motorul zonaSi 
romel organos ukavia yvelaze didi farTobi? axseni, ras 
efuZneba Seni mosazreba.

3.	 Tavis tvinSi sisxlCaqcevebis Sedegi, umetes SemTxvevaSi, 
xelebis dambla da metyvelebis moSlaa. axseni amis mizezi.

4.	 uZveles dros, zog qveyanaSi damnaSavis gamosavlenad aseT 
primitiul `sicruis deteqtors~ iyenebdnen: Tu eWvmita­
nili swrafad SeZlebda puris daReWvasa da gadaylapvas, 
mas udanaSaulod miiCnevdnen da aTavisuflebdnen. am ga­
dawyvetilebis miRebisas msajulebi sakuTar gamocdilebas 
eyrdnobodnen _ icodnen, rom stresul situaciaSi ada­
mianebi am martiv amocanas ver asrulebdnen.

	 ifiqre, autonomiuri nervuli sistemis romeli nawili 
aqtiurdeba, Cvenda uneburad, stresul situaciebSi. 



mogrZo tvini _ medula oblongata
naTxemi _ cerebellum
naxevarsfero _ cerebrum
qerqi _  gray matter

•	 iyavi yuradRebiT, krunCxva SeiZleba gonebis dakargviT 
daiwyos. xeli SeaSvele, rom adamiani mowyvetiT ar daeces. 
gansakuTrebiT saSiSia, Tu es kibesTan axlos xdeba.

•	 daawvine adamiani gverdze da Tavi daukave. es yvelaze 
mTavaria, radgan uxvad gamoyofili nerwyvi, rac am daa­
vadebas axasiaTebs, SeiZleba sasunTq gzebSi moxvdes. ada­
mians SesaZloa Rebinebac daewyos. mowminde mas piri.

•	 Tu mas piri Ria aqvs, dakece ramdenime fenad cxvirsaxoci 
da zeda da qveda ybis kbilebs Soris Caude, rom krunCxvis 
dros  ena, loya da kbilebi ar daziandes.

•	 nu ecdebi piris ZaliT gaRebas kovziT an sxva magari sagniT.
•	 sTxove garSemo myofT, nu gamoiCenen zedmet cnobismoyva­

reobas.
•	 Setevis damTavrebis Semdeg adamiani Secbunebulia, cdi­

lobs swrafad wamodges da iqaurobas gaecalos. SesTavaze 
mas gacileba.

•	 saswrafo daxmarebis manqana mxolod im SemTxvevaSi gamo­
iZaxe, Tu Setevebi ganmeorda.
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daziandes da, rac aranakleb mniSvnelovania, ar Seelaxos 
Rirseba. amitom:



§22

fsiqoaqtiuri nivTierebebi

X nervuli sistema

arseboben nivTierebebi, romlebsac centralur nervul sistema­
ze gansakuTrebuli zemoqmedebis unari gaaCnia. aseT nivTierebebs 
fsiqoaqtiuri nivTierebebi hqvia. narkotiks iseT fsiqoaqtiur nivTi­
erebas uwodeben, romelsac adamiani fsiqikaze misi gansakuTrebuli 
zemoqmedebis unaris gamo iyenebs, eqimis daniSnulebis gareSe, arasa­
medicino mizniT. narkotiks aqvs unari, gamoiwvios miCveva da masze da­
mokidebuli gaxados adamiani.

wamaldamokidebuleba fsiqikuri damokidebulebiT iwyeba. narkoti­
kis miRebis Semdeg adamians sasiamovno grZnoba uCndeba, rac ubiZgebs 
mas narkotikis ganmeorebiT miRebisken, radgan mis gareSe mowyenili da 
gaRizianebulia. narkotiki Sxamia, organizmi masze adekvaturad rea­
girebs da swrafad Slis. amitom sasurveli fsiqologiuri efeqtis mi­
saRebad narkotikis mudmivad mzardi dozaa saWiro. fsiqikuri damo­
kidebulebis mqone adamiani iwyebs narkotikis regularulad miRebas  
_  xan siamovnebisTvis, xanac cxovrebiseuli problemebiT gamowveuli 
ugunebobisgan Tavis dasaRwevad da uceb aRmoaCens, rom Tu narkotiki ar 
miiRo, stkiva saxsrebi da kunTebi, amcivnebs, oflianobs. es SegrZnebebi 
narkotikis miRebisTanave qreba. es ki imas niSnavs, rom adamiani ukve fi­
zikurad damokidebuli gaxda narkotikze da iZulebulia, is miiRos ara 
imdenad siamovnebisTvis, aramed Zlieri fizikuri diskomfortis da­
saZlevad.

yvela narkotiki seriozul zians ayenebs adamianis janmrTelobas: 
azianebs nervul da imunur sistemas, guls, RviZls, filtvebs. nar­
kotikebis moxmarebis Sedegad izrdeba agresiuloba da TavSeukavebloba, 
ubeduri SemTxvevebis albaToba. narkotikebis momxmareblis sicocxles 
gansakuTrebiT did safrTxes uqmnis zedozireba, anu narkotikis didi 
doziT gamowveuli mowamvla. narkotikis moxmarebis Sedegad adamiani 
kargavs jer Tavisuflebas, Semdeg janmrTelobas da bolos sicocxles. 

arsebobs e.w. legaluri da aralegaluri narkotikebi. aralegaluri 
narkotiki aris fsiqoaqtiuri nivTiereba, romlis SeZena, moxmareba, 
Senaxva da gavrceleba kanoniT isjeba. yvelasaTvis kargad nacnobi Tam­
baqo, alkoholi, zogierTi medikamenti legaluri narkotikebia. isini 
kanoniT ar ikrZaleba.
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rodesac adamiani pirvelad iRebs xelSi sigarets, ar fiqrobs im 
mZime Sedegebze, romlebsac moweva iwvevs, miTumetes, rom sistematuri 
mowevis savalalo Sedegebi mogvianebiT iCens Tavs. yoveli mweveli, 
romelic dReSi 1 kolof sigarets eweva, nebayoflobiT imoklebs si­
cocxles 5 wliT. yoveli moweuli sigareti mas sicocxlis 5,5 wuTi 
ujdeba. mwevelebs Soris sikvdilianobis maCvenebeli orjer ufro 
maRalia, aramwevelebTan SedarebiT.

Tambaqos bolSi 4 000-mde nivTiereba Sedis, xolo miCvevas maTgan mxo­
lod erTi _ nikotini iwvevs. swored nikotinis moTxovnileba aiZulebs 
adamians, kvlav da kvlav SeisunTqos Tambaqos boli. dasawyisSi niko­
tini iwvevs centraluri nervuli sistemis stimulirebas da mweveli 
grZnobs energiis mozRvavebas, xdeba ufro aqtiuri. damokidebulebis 
Camoyalibebis Semdeg mowevis Sewyveta iwvevs guneba-ganwyobis daqve­
iTebas, SfoTvas, koncentraciis unaris SezRudvas. TandaTan mwevelis 
organizmi veRar kmayofildeba nikotinis uwindeli dozebiT, Sesa­
bamisad, izrdeba moweuli sigaretis raodenoba da mcirdeba intervali 
mowevebs Soris.

Tambaqos bolSi Semavali nivTierebebidan yvelaze toqsikuria: nax­
SirJangi, kancerogenuli (kibos gamomwvevi) fisebi, radiaqtiuri niv­
Tierebebi, azotis SenaerTebi, mZime liTonebi (vercxliswyali, kadmiumi, 
kobalti, nikeli) da sxva. erTi sigaretis moweva manqanebiT gadatvirTul 
avtomagistralze 36 saaTis ganmavlobaSi yofnis tolfasia. 

Tambaqo
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dadgenilia, rom Tambaqos moweva iwvevs sisxlZarRvovan cvlile­
bebs. nikotini zrdis miokardiumis infarqtisa da Tavis tvinSi sisxlis 
mimoqcevis darRvevis risks. nikotinis mcire doza iwvevs arteriuli 
sisxlis wnevis momatebas, xolo didi doza _ gulsisxlZarRvTa siste­
mis muSaobis daTrgunvas. swored amiT aixsneba nikotiniT mowamvlis 
dros arteriuli wnevis mkveTrad davardna, rac Tavbrusxvevas, gonebis 
dakargvas da, mZime SemTxvevebSi, sikvdils iwvevs.

mwevelebSi momatebulia sasunTqi gzebis daavadebebi _ qronikuli 
bronqiti, bronquli asTma, filtvis kibo. Tambaqos mowevis Sedegad, 
piris RruSi, xorxSi, saylapav milSi, TirkmelSi, Sardis buStSi SeiZle­
ba avTvisebiani simsivne ganviTardes.

nikotini aZlierebs kuWis wvenis gamoyofas, mkveTrad imatebs kuWi­
sa da nawlavebis anTebis ganviTarebis riski. Tambaqos kvamlis SesunT­
qvisas ziandeba kbilis minanqari, rac iwvevs kbilebis gayviTlebas da 
kariesis gaCenas.

orsulobis periodSi Tambaqos moweva aferxebs nayofis sisxliT 
momaragebasa da Jangbadis miwodebas, azianebs nayofis gulsa da Tavis 
tvins, zrdis TviTneburi abortis, mkvdrad Sobadobisa da naadrevi 
mSobiarobis risks.
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Tambaqos bolis zemoqmedebas bevri aramwevelic ganicdis, radgan 
isunTqavs mas saxlSi, samsaxurSi, sazogadoebrivi TavSeyris adgileb­
Si, yvelgan, sadac arian mwevelebi. adamians, romelic sunTqavs Tam­
baqos boliT dabinZurebul haers, pasiuri mweveli hqvia. pasiuri moweva 



janmrTelobis msoflio organizaciam 1975 wels alkoholi nar­
kotikul nivTierebebs miakuTvna. ras warmoadgens sinamdvileSi alko­
holuri sasmeli _ RmerTebis sasmels, rogorc Zveli berZnebi Tvlidnen, 
Tu mavne nivTierebas?

alkoholi, anu eTilis spirti adamianis organizmze sxvadasxvagvar 
zemoqmedebas axdens: eiforuls, toqsikurs da narkotikuls. eiforuli 
efeqti siamovnebas da modunebas iwvevs, toqsikuri zemoqmedeba mo­
wamvliT gamoixateba, xolo narkotikuli zemoqmedebis Sedegad viTar­
deba alkoholze damokidebuleba, anu alkoholizmi. sxvadasxva al­
koholuri sasmeli eTilis spirtis gansxvavebul raodenobas Seicavs: 
ludi _ 2-6%, Rvino _ 9-20%, liqiori _ 20-40%, arayi _ 40-56%, viski da 
jini _ 40-55%, romi _ 70-77%. alkoholis Tanabar raodenobas Seicavs 
kaTxa ludi, Wiqa Rvino da sirCa arayi.

organizmSi moxvedrili alko­
holi swrafad Seiwoveba kuWidan 
da wvrili nawlavidan da sisxl­
Si gadadis. Trobis xarisxi, anu 
centralur nervul sistemaze al­
koholis zemoqmedeba damokide­
bulia imaze, Tu ra koncentraciiT 
Seicavs sisxli alkohols. Sesaba­
misad, gansxvavebulia Trobis su­
raTic.

dasawyisSi alkoholi moqmedebs Sublis wilze da iwvevs moZraobaTa 
koordinaciis darRvevas.

Semdgomi dozebi, Sua tvinze zemoqmedebis Sedegad, iwvevs emociebze 
kontrolis dakargvasa da mexsierebis defeqts.

sabolood, alkoholi moqmedebs mogrZo tvinze, iwvevs gulis muSa­
obis darRvevas, Termoregulaciis moSlas, cnobierebis dabindvas, komas, 
ramac SeiZleba sikvdili gamoiwvios.

alkoholis didi raodenobiT miRebas xSirad Tan sdevs Rebineba. 
Rebineba organizmis dacviTi reaqciaa, magram SesaZloa, pirnaRebi ma­
sebis sasunTq gzebSi moxvedra sikvdilis mizezi gaxdes. amis Tavidan 
asacileblad aucilebelia, gverdiT myofebma gaakontrolon, rom Zli­
eri simTvralis dros adamians gverdze dawolils eZinos, araviTar Sem­
TxvevaSi piraRma. 

gansakuTrebul safrTxes uqmnis bavSvebs da mozardebs, aseve adamia­
nebs, romelTac aqvT filtvebis, gulis Tu sxva organoebis seriozuli 
daavadebebi.

alkoholi

= =
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yoveli daTrobis dros tvini mniSvnelovnad ziandeba, magram Tu 
es iSviaTad xdeba, organizmi metnaklebad umklavdeba am problemas. 
alkoholis regularulad miRebis SemTxvevaSi ki tvinis funqcionireba 
TandaTan uaresdeba _ qveiTdeba mexsiereba, azrovneba. yvelaferi es 
bolos mTavrdeba WkuasustobiT, rasac alkoholuri demencia ewodeba.

didi datvirTva alkoholis miRebis dros RviZlsac adgeba. gamoTv­
lilia, rom RviZli saaTSi 15-30 gr sufTa alkohols Slis. gamokvlevebiT 
dadgenilia, rom alkoholis Tundac erTjeradi, zomieri raodenobiT 
miRebis SemTxvevaSic ki, erTi kviraa saWiro imisaTvis, rom RviZli Tavis 
normalur mdgomareobas daubrundes. rodesac sisxlSi mudmivadaa 
alkoholi, RviZls gansakuTrebul reJimSi uwevs muSaoba. masSi TandaTan 
viTardeba anTebiTi procesi da misi qsovilis gadagvareba. dasawyisSi 
RviZlSi cximi grovdeba, rac mis gadidebas iwvevs. Semdeg RviZlSi Se­
maerTebeli qsovili Cndeba, 
romelic Slis RviZlis uj­
redebs da RviZlis cirozi 
viTardeba. uCveulo reJimSi 
muSaobs Tirkmelebic. isini 
didi raodenobiT Sards ga­
moyofen da organizmi siT­
xes kargavs.

miRebuli dozis miuxedavad, alkoholi aqveiTebs fizikur da fsi­
qikur SesaZleblobebs _ mxedvelobis simaxviles, yuradRebas, moZrao­
bis koordinacias, cvlis gemovnebiT, ynosviT da smeniT SegrZnebebs, 
iwvevs Tavbrus, anelebs reaqciis siswrafes; aqveiTebs sakuTari SesaZ­
leblobebis kritikuli Sefasebis, axali informaciis gadamuSavebisa 
da swori gadawyvetilebebis swrafad miRebis unars. es SeiZleba sabe­
diswero aRmoCndes manqanis marTvisas arafxizel mdgomareobaSi. am 
dros Cndeba e.w. `gvirabis efeqti~ _ mZRoli mkafiod ver aRiqvams, ra 
xdeba marjvniv da marcxniv. Tumca, TviTon eqmneba iluzia, rom manqanas 
mSvenivrad marTavs, kargavs sifrTxiles da SeiZleba gaumarTlebel 
riskzec wavides.

alkoholis zemoqmedebiT gamowveulma siTamamem, gaufrTxileblo­
bam, SeiZleba adamians sapirispiro sqesTan urTierTobaSic daaSvebinos 
seriozuli Secdomebi. es SeiZleba iyos naadrevi an SemTxveviTi sqe­
sobrivi kontaqtebi, rac, moraluri problemebis garda, SeiZleba ara­
sasurveli orsulobisa da sqesobrivi gziT gadamdebi daavadebebis mi­
zezi gaxdes.

alkoholi gansakuTrebiT mozardebisTvisaa saziano. maTi sxeulis 
wona naklebia. amitom isini ufro male Tvrebian da maTi organizmi da 
tvini ufro advilad ziandeba. erTi alkoholuri mowamvlac ki SeiZ­

normaluri 
RviZLli

RviZlis 
cirozi
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marixuana niSnavs `momwamvlels~ da pirdapir miuTiTebs mosalod­
nel Sedegebze. marixuanas mowevis Sedegad farTovdeba sisxlZarRvebi, 
qveiTdeba arteriuli wneva, Cqardeba guliscema da sunTqva. narkotikis 
moqmedeba iwyeba mowevidan ramodenime wuTis Semdeg lorwovani gar­
sebis gaSrobiT, Zlieri wyurvilisa da SimSilis SegrZnebiT, iwyeba 
xvela, SeiZleba iyos yurebSi Suili, Tavbru, Tavis tkivili, sicxis an 
sicivis SegrZneba. Cveulebriv, Tumca ara yovelTvis, viTardeba eiforia, 
aramotivirebuli sicili, irRveva sagnebis zomebisa da maT Soris 
manZilis aRqma; irRveva yuradRebis koncentracia da mexsiereba _ 
winadadebis dasawyisi mis damTavrebamde aviwydebaT; zogjer SeiniSne­
ba SiSnarevi eWvianoba da panika.

marixuanas regularuli miRebis Sedegad viTardeba bodviTi azrov­
nebisken midrekileba. didi dozebiT sistematurma moxmarebam SeiZleba 
gamoiwvios qronikuli fsiqozi _ bodva, iluziebi, halucinaciebi, pa­
nika, agresiuloba.

marixuanas moweva Tambaqoze bevrad ufro Zlierad azianebs sasunTq 
sistemas. bevrad ufro maRalia filtvis kibos ganviTarebis riskic. 
Tavisi damazianebeli efeqtebiT, erTi ulufa marixuana 5 Reri sigare­
tis tolfasia.

marixuanas moxmarebis Sedegebi.

• 	 imunitetis daqveiTeba.
• 	 simaRleSi zrdis SeCereba.
• 	 mamakacis sasqeso hormonebis Semcvelobis Semcireba.
• 	 filtvis qsovilis dazianeba.
• 	 RviZLlis dazianeba.
• 	 garemos aRqmis daqveiTeba. 
• 	 axali informaciis aTvisebis unaris daqveiTeba an dakargva.
• 	 pirovnuli Tvisebebis Secvla.
• 	 Tavis tvinis Seuqcevadi dazianeba _ Wkuasustoba.

leba sasikvdilo aRmoCndes an gamoiwvios Tavis tvinis mZime dazia­
neba. alkoholis momxmarebeli mozardi advilad iRleba, uWirs axali 
informaciis sworad aRqma, damaxsovreba, analizi, azrovneba. mozar­
debSi alkoholisadmi miCveva ufro advilad viTardeba, vidre uf­
rosebSi. rac ufro adre iwyebs mozrdi alkoholis miRebas, miT ufro 
swrafad xdeba igi alkoholze damokidebuli.

marixuana
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1. 	 daasaxele organoebi, romlebzec ni­
kotini axdens mavne zemoqmedebas. 

2. 	 rogor aRwevs nikotini sxvadasxva 
organomde?

3.	 rogoria im adamianis fizikuri  mdgo­
mareoba, romelsac dazianebuli aqvs:

a.	 RviZli;
b.	 guli da sisxlZarRvebi;
g. 	 nervuli sistema.
d. 	 rogoria am  adamianebis  yoveldRiu­

ri cxovreba? ra problemebi uCnde­
baT maT garegnobaSi, moZraobaSi, 
kvebaSi, SromisunarianobaSi, urTi­
erTobaSi, finansur mdgomareobaSi?

e. 	 warmoadgine alkoholizmiT daavadebuli adamiani, romelsac 
yvela es problema erTdroulad aqvs. rogoria am adamianis 
da misi ojaxis wevrebis yoveldRiuri cxovreba.

fsiqoaqtiur nivTierebebs iseT nivTierebebs uwodeben, rom­
lebsac centralur nervul sistemaze gansakuTrebuli ze­
moqmedebis unari gaaCnia. narkotikebi fsiqoaqtiuri nivTie­
rebebia, romlebsac adamiani arasamedicino mizniT nervul 
sistemaze zemoqmedebis gamo iyenebs. 
narkotikebi miCvevas iwvevs da adamianebi masze damokidebuli 
xdebian. arsebobs legaluri da aralegaluri narkotikebi. 

4. 	 SesaZloa, vinmem narkotiki SemogTavazos. SesaZloa, giTx­
ras, rom narkotikis zemoqmedebiT Tavs kargad igrZnob, 
gagiadvildeba adamianebTan urTierToba, da rom `mxo­
lod erTxel~ araviTar zians mogitans. rogor moiqcevi? 
arCevani Senzea! Sen gadawyvetilebazea damokidebuli Se­
ni momavali cxovreba.

	 Tu arCevans narkotikis sasargeblod gaakeTeb, is, adre 
Tu gvian, aucileblad daangrevs Sens janmrTelobas, da­
gakargvinebs axlobel adamianebs, mogispobs momavlis per­
speqtivas.

	 SemoTavazebul narkotikze uaris Tqma sxvadasxva formiT 
SegiZlia:
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• 	 Tqva `ara!~ da daasaxelo mizezi: `didi madloba SemoTa­
vazebisTvis, magram amis gakeTeba ar SemiZlia, an ar minda~.

• 	 misce sakuTar Tavs dro: `movifiqreb da xval getyvi Cem 
gadawyvetilebas~.

• 	 SeinarCuno simtkice da Tqva pirdapir: `gmadlobT, ar min­
da sigareti (narkotiki, sasmeli). me minda...~

• 	 Sen sruliad ar xar valdebuli, auxsna sxvebs uaris Tqmis 
mizezi. ubralod, Tqva: `ara!~ da morCa!

• 	 uari Tqva sxva formiT, magram ise, rom irgvliv myofTaT­
vis naTeli iyos Seni gadawyvetilebis simtkice. 

 	
	 romel formas airCev uaris saTqmelad? 
	 yvela SemTxvevaSi Seaqe an daajildove sakuTari Tavi miR­

weuli warmatebisTvis.

I faza ibRinZeba

II faza xumrobs

III faza amayia

IV faza wevs lafSi

alkoholuri Trobis dinamikas xumrobiT ase gamoxataven:
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receptorebi 

1. mxedvelobis; 2. smenis; 3. ynosvis; 4. gemovnebis; 5. Sexebis.

1 2 3 4 5

grZnobaTa organoebis receptorebi
mxedvelobis organos agebuleba. mxedvelobis 
receptorebi
axlomxedveloba da Sorsmxedveloba

receptorebi

grZnobaTa organoebs organizmis ̀ mstovrebs~, ̀ jaSuSebs~ uwodeben, 
romlebic garemoSi momxdar cvlilebebs magar, Zvlovan garsebSi 
momwyvdeul centralur nervul sistemas atyobineben.

grZnobaTa organoebis mTavar komponents receptori warmoadgens. 
grZnobaTa organoebis receptorebs specialur ujredebs an mgrZno­
biare nervuli boWkoebis daboloebebs uwodeben, romlebic zemgrZno­
biarea sxvadasxva gamRizianeblis mimarT. zogs sinaTlis susti sxivi 
aagznebs, zogs _ haeris odnavi rxeva, zogs _ susti Sexeba, zogs ki _ 
ama Tu im qimiuri nivTierebis ramdenime molekula.

1  ganasxvave grZnobaTa organoebis receptorebi ujredis cila-
receptorebisgan.

receptoridan informacia mgrZnobiare nerviT Tavis tvinis qerqis 
Sesabamis mgrZnobelobiT zonamde aRwevs da mxolod amis Semdeg xdeba 
ama Tu im gamRizianeblis aRqma _ Cven vxedavT, gvesmis, vgrZnobT Se­
xebas, gemosa da suns.

§23

XI grZnobaTa organoebi

150



mxedvelobis organo

garemodan informaciis udides nawils Cven TvaliT aRviqvamT.
Tvali sami garsisgan Sedgeba. gareTa, TeTri garsi skleraa. is Tva­

lis wina nawilSi gamWvirvale rqovanaSi gadadis. 
skleris SigniT Sua _ sisxlZarRvovani garsia, romelic wina nawilSi 

ferad garsSi gadadis. Tvalis fers pigmenti melanini gansazRvravs. 
misi mcire koncentraciisas Tvali cisferia, maRali koncentraciisas 
ki yavisferi an Savi. 

feradi garsis centrSi  xvrelia 
_ guga, romelic Savad moCans. is 
sxvadasxva ganaTebis pirobebSi ref­
leqsurad viwrovdeba da farTovdeba. 
Zlieri ganaTebisas ferad garsSi mo­
Tavsebuli irgvlivi kunTebi ikumSeba 
da gugis xvrels aviwroebs, sibneleSi 
ki, ganivi kunTebis SekumSviT, xvreli 
farTovdeba.

gugis ukan gamWvirvale, mkvrivi bro­
lia, romelic wamwamovan kunTs ukav­
Sirdeba. am kunTis SekumSva-modunebiT 
broli formas icvlis. Tvali SigniT 
ufero, gamWvirvale nivTierebiT _ 
minisebri sxeuliT aris amovsebuli.

Tvalis agebuleba: 

1. guga; 2. irgvlivi kunTi; 
3. ganivi kunTi. 

1 2

3

Tvalis agebuleba 

1. sklera; 2. rqovana; 
3. sisxlZarRvovani garsi; 
4. feradi garsi; 5. guga; 
6. broli; 7. wamwamovani kunTi; 
8. badura; 9. mxedvelobis nervi.

1

2

5
4

6

7

9

1
3

8 54
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1  daxate TeTr furcelze sxva­
dasxva feris figurebi. Sedi bnel oTax­
Si da daxede furcels. arCev figurebis 
ferebs? sainteresoa, ratom?

badura ori tipis receptors _ e.w. 
Cxirebsa da kolbebs Seicavs. Cxirebis 
asagznebad mcire ganaTebac sakmarisia, 
magram isini ferebs ver arCeven. kolbebi 
ki mxolod Zlieri ganaTebisas igzneba 
da kargad arCevs sagnis ferebsa da mis 
umcires detalebs.

receptorebidan agzneba mxedvelo­

bis nervs qerqis mxedvelobis 
zonaSi miaqvs.

2  qerqis romel ubanSia mo­
Tavsebuli es zona? 

vidre sinaTlis sxivi badu­
ramde miaRwevs, is gzaSi mimar­
Tulebas icvlis, rqovanaSi, brol­
sa da minisebr sxeulSi gavlisas 
gardatydeba da baduraze 1800-

sagnis mkafiod dasanaxad aucile­
belia, rom misi gamosaxuleba zustad 
baduraze fokusirdes. 

rogor axerxebs Tvali mkafiod da­
inaxos Sors da axlos myofi sagnebi? 
gadamwyveti roli am procesSi brols 
eniWeba. rodesac Sors arsebul sagnebs 
vuyurebT, broli brtyeldeba da masze 
moxvedrili sinaTlis sxivi patara ku­
TxiT gardatydeba. axlos mdebare sag­
nebis yurebisas ki broli amoiburceba da 
sinaTlis sxivs didi kuTxiT gardatexs. 
brolis simrudis aseT cvlilebas ako­
modacia ewodeba.

gugis xvreliT sinaTle Tvalis yvelaze Rrmad mdebare garsamde _ 
baduramde aRwevs, romelzec sinaTlis receptorebia moTavsebuli.

iT amobrunebuli gamosaxuleba miiReba. es `Secdoma~ tvinSi swordeba. 
rogorc amboben, Cveni Tvali samyaros Tavdayira aRiqvams, magram tvinma 
iswavla misi normalur mdgomareobaSi danaxva.

akomodacia

sagani Sorsaa

sagani axlosaa

badura

Cxiri
kolba

sin
aT

l
e
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zogjer Tvali kargavs akomodaciis unars 
da adamians saTvalis tareba sWirdeba.

ilustraciaze axlomxedveli da Sors­
mxedveli adamianis Tvalis sqematuri gamo­
saxulebaa.

axlomxedveli adamiani Sors myof sagnebs 
bundovnad xedavs, radgan gamosaxuleba ver 
aRwevs baduramde da mis win fokusirdeba.

3  rogor fiqrob, romeli struqtura 
ver asrulebs Tavis funqcias?

zogjer axlomxedvelobis mizezi odnav 
wagrZelebuli Tvalis formaa. axlomxedve­
lebi ormxriv Cazneqillinzebian saTvales 
atareben. aseTi linza amcirebs sinaTlis 
gardatexis kuTxes.

Sorsmxedveli adamianis TvalSi gamo­

Tvali gareTa, Sua da SigniTa garsisgan Sedgeba. sagnidan 
areklili sinaTlis sxivi gugis xvrelis gavliT brolSi 
gardatydeba da baduraze sagnis gamosaxuleba fokusirdeba. 
baduraze sinaTlis receptorebi _ Cxirebi da kolbebia 
ganlagebuli. sinaTlis sxivis moqmedebiT mxedvelobis recep­
torebi aigzneba da informacia mxedvelobis nerviT tvinis 
qerqis kefis ubans gadaecema.

saxuleba baduris ukan fokusirdeba. amis mizezi, xSirad, SedarebiT 
brtyeli Tvalis formaa.

4  rogor linzebs SeurCevdi aseT adamians?

2   ormxrivamozneqili linza Tvals vizualurad adidebs, Cazneqili 
ki apataravebs. daukvirdi, rogor gamoiyureba Tvali saTvalis minaSi da 
gamoicani, adamiani axlomxedvelia Tu Sorsmxedveli.

axlomxedvelisa (a) da 
Sorsmxedvelis (b) Tvali

a

b

1.	 dayavi 10-15 wuTi Zlier ganaTebul oTaxSi. Caixede sar­
keSi da daakvirdi gugis xvrels.

	 gadainacvle bnel oTaxSi. dainaxe raime sagani? ratom? 
	 cota xanSi SeamCnev, TandaTan rogor `gaCndeba~ oTaxSi 

arsebuli sagnebi. rogor fiqrob, ra moxda? Caixede sar­
keSi da Seamowme Seni varaudi.
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4.	 ilustraciaze gamosaxulia 
larnaki (TeTri figura) da 
ori profili (Savi figurebi). 
daafiqsire mzera larnakze da 
ramdenime wamSi profilebsac 
dainaxav, romelsac ramdenime 
wamSi isev larnakis gamosa­
xuleba Secvlis. am sainte­
reso movlenis mizezi qerqis 
mxedvelobis zonis sxvadasxva 
ubnis neironebis morigeobiTi 
agzneba-Sekavebis procesia. 
rodesac larnaks uyureb, 
agznebulia (a) ubani, profi­
lis aRmqmeli (b) ubani ki Seka­
vebulia. (a) ubnis neironebis 
daRla mis Sekavebas iwvevs, amas 
ki avtomaturad (b) ubnis agz­
neba mohyveba da Sen profilebs 
xedav. 

1.	 ra SeiZleba iyos sielmis mizezi?

2.	 dayavi 15-20 wuTi srul sibneleSi da Semdeg aanTe sinaTle. 
daakvirdi, ra moZraobebi Seasrule uneblieT da axseni am 
refleqsuri moZraobebis mizezi.

3. 	 dadgenilia, rom CrdiloeTSi mcxovreb adamianebs Soris 
cisferTvaleba ufro metia, vidre muqTvaleba. SegiZlia 
axsna amis mizezi? daiTvale, ramdeni cisferTvala gyavs 
klasSi. emTxveva Tu ara Seni klasis monacemebi am kanon­
zomierebas?

a a

b b

Tvalis mamoZravebeli kunTebi sielme

154



2. 	 ratom mogvdis cremlebi sur­
dos dros?

3.	 SesaZloa Tu ara surdom Tva­
lis garsis anTeba gamoiwvi­
os?

1.	 SesaZloa Tu ara, tvinSi sisx­
lis Caqceva sibrmavis mizezi 
gaxdes?

2.	 qalebi, jer kidev uxsovari 
droidan flobdnen Tvalis 

1. sacremle jirkvali;
2. cxviris sacremle arxi. 

1

2

feris Secvlis xelovnebas. isini TvalSi mcenare bela­
donas (Smaga) nayens iwveTebdnen. dRes am meTods okulis­
tebi (Tvalis eqimi) Tvalis baduris gamosakvlevad iyene­
ben _ TvalSi atropins awveTeben. Seni azriT, romel 
kunTze unda zemoqmedebdes nivTiereba, rom cisferTvala 
adamiani `SavTvalad~ aqcios?

3.	 atropinis CawveTebis Semdeg okulistebi pacients mcire 
xniT Savi saTvalis tarebas urCeven. ifiqre, ratom?

4.	 albinizmi daavadebaa, romlis dros organizmSi pigmen­
ti melanini ar gamomuSavdeba. ra feris Tvalebi aqvT al­
binosebs?

5.	 axlomxedvel adamianebs eqimebi urCeven:
	 fanjris minaze miawebon plastilinis patara, 5 mm dia­

metris mqone burTula. dadgnen fanjarasTan axlos da 
ramdenime wamiT Sexedon burTulas. amis Semdeg ramdenime 
wamiT SeaCeron mzera fanjris gareT, raime Soreul sa­
ganze. gaimeoron es procedura 8-10-jer. Seni azriT, ra­
tomaa es procedura axlomxedvelTaTvis sasargeblo?
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	 wignis kiTxvisas an kompiuterTan muSaobisas yovel 45 
wuTSi erTxel 15 wuTi Seisvene.

	 kiTxvisas manZili wignsa da Tvalebs Soris unda iyos 30-40 
sm, xolo Tvalsa da kompiuteris monitors Soris _ 50-60 
sm.



grZnobaTa organoebi _ sense organs
rqovana _ cornea
badura _ retina
Sorsmxedveloba _ farsightedness
axlomxedveloba _ nearsightedness
guga _ pupil
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	 nu ikiTxav transportSi.
	 nu uyureb televizors da nu imuSaveb kompiuterTan srul 

sibneleSi.
	 eride Zlier ganaTebas, is zedmetad aagznebs Tvalis re­

ceptorebs.
	 Tvalebze cudad moqmedebs mzis pirdapiri sxivebi, amitom 

atare mzis saTvale.



smenis organo. agebuleba da funqciebi
wonasworobis organo. agebuleba da funqciebi

smenis organo

 kargad mousmine Sen garSemo xmebs 5 wuTis ganmavlobaSi da Ca­
iniSne, ra bgerebi gesmis da romeli sagnebi gamoscemen mas.

bgerebs vibraciis _ rxevis mdgomareobaSi myofi sagnebi warmoq­
mnis, romelTac rxevaSi mohyavs haeris molekulebi. smenis organos 
daniSnulebaa aRiqvas es rxevebi da informacia tvins gadaugzavnos. 
tvinSi informaciis gadamuSavebis Semdeg adamiani saTanadod reagi­
rebs.

adamianisTvis smenas, mxedvelobasTan erTad, didi mniSvneloba aqvs 
garemoSi orientaciisTvis.

haeris rxeva, sanam mas bgeris saxiT aRviqvamT, sakmaod rTul gzas 
gadis smenis organoSi _ yurSi.

Yyurs rTuli agebuleba aqvs. is gareTa, Sua da SigniTa yurisgan Sed­
geba.

gareTa yuri yuris niJarisa da sasmeni milisgan Sedgeba. is krebs 
haeris talRebs da Sua yurisken agzavnis.

1

2

3

§24

XI grZnobaTa organoebi

1. gareTa yuri;
2. Sua yuri;
3. SigniTa yuri.

4. yuris niJara; 5. sasmeni mili; 6. dafis 
apki; 7. CaquCi; 8. grdemli; 9. uzangi; 
10. lokokina; 11. smenis nervi; 12. evstaqis 
lula; 13. naxevarrkalovani arxebi.

4

5 10

13

8
7

6

12

11

9
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lokokinas xveulebis SigniT membranaa gaWimuli. membrana sxvadasxva 
sigrZis 24 000-mde Zafisgan Sedgeba. Zafebis sigrZe lokokinas fuZidan 
mwvervalis mimarTulebiT TandaTan matulobs. yvelaze grZeli Zafis 
sigrZe 0.5 mm-ia. Zafebze smenis receptorebia `wamocmuli~. siTxis rxe­
va Zafebs amoZravebs, Zafebis rxeva ki receptorebis agznebas iwvevs. 
agzneba smenis nerviT qerqis safeTqlis wils gadaecema da Cven bgeras 
aRviqvamT.

gareTa yurs Sua yurisgan dafis apki yofs. misi sisqe daaxloebiT 0,1 
mm-ia. gareTa yuridan Sesul haeris talRas rxevaSi mohyavs dafis apki. 
yurisTvis aRsaqmeli usustesi Cqamisas es membrana irxeva da rxevebi 
Sua yurSi patara Zvlebs _ CaquCs, grdemlsa da uzangs rigrigobiT 
gadaecema. es Zvlebi erTmaneTTan moZravadaa SeerTebuli, amitom Sua 
yurSi rxevebi Zlierdeba.

Sua yuri evstaqis luliT cxvir-xaxas uerTdeba.
1  rogor fiqrob, ra mniSvneloba aqvs am faqts? rogoria wneva 

dafis apkis gareT da SigniT?
Sua yuridan rxevebi uzangiT SigniTa yurSi moTavsebul lokokinas 

gadaecema. lokokina spiralurad daxveuli Zvlovani arxia, romelic 
siTxiTaa amovsebuli.

lokokinas agebuleba

1. membrana;
2. membranis Zafebi;
3. smenis receptorebi;
4. smenis nervi;
5. fuZe;
6. mwvervali. 

1

5

6

2

4

4

3
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wonasworobis  organo

SigniTa yurSi, lokokinas gar­
da, wonasworobis organo _ ves­
tibularuli aparatia moTavse­
buli. is sami naxevarrkalovani 
arxisa da ori parkisgan Sedgeba. 
mTeli es sistema siTxiTaa amov­
sebuli. arxebisa da parkebis ked­
lebze receptorebia ganlagebuli, 
romelTa mgrZnobiare bususebi 
siTxeSia moTavsebuli. parkebSi 
kiris mravali uwvrilesi krista­
lia. maT otoliTebs (berZ. otos _ 
yuri, liTos _ qva) uwodeben.

siTxe da kristalebi simZimis 
ZaliT awveba garkveul bususebs 
da receptorebis agznebas iwvevs. 

zogi mecnieri lokokinas membranas SigniTa yurSi moTavsebul 
mikroskopul cocxal roials adarebs, xolo membranis Zafebs _ roia­
lis simebs.

1  rogor fiqrob, ratom gansxvavdeba membranis Zafebi sigrZiT? ra 
moxdeboda, isini erTnairi sigrZis rom yofiliyo?

1

2

wonasworobis organo

1. naxevarrkalovani arxebi;
2. parkebi.

isini Tavis tvins awvdian informacias organizmis normaluri, Cveuli 
mdebareobis Sesaxeb sivrceSi.

Tavis an sxeulis mkveTrad gadaxrisas romelime mimarTulebiT, 
siTxe da otoliTebi moZraobas iwyebs da sxva bususebs aRizianebs. 
amas, Sesabamisad, sxva receptorebis agzneba mohyveba. isini Tavis tvins 
sivrceSi sxeulis uCveulo mdgomareobis Sesaxeb miawvdian informacias. 
am informaciis sapasuxod, Tavis tvini garkveul kunTebs CarTavs moq­
medebaSi, ris Sedegadac sxeuls normaluri mdebareoba daubrundeba.

avtomobilis mkveTrad damuxruWebisas Sen ar vardebi da verti­
kalur mdgomareobas swored wonasworobis organos wyalobiT inar­
Cuneb.

3  rogor fiqrob, am SemTxvevaSi wonasworobis organodan ukana 
tvinis romel ganyofilebas gadaeca informacia saSiSroebis Sesaxeb?

Tavis trialisas, atraqcionebze brunviTi moZraobebisas, gemze 
rwevisas adamianebs gulisrevisa da Tavbrus SegrZneba euflebaT. es 
vestibularuli aparatis gaRizianebaze autonomiuri nervuli siste­

159



gareTa yuris funqciaa mimarTos haeris talRebi Sua yurisken. 
Sua yuris funqcia talRebis rxeviTi moZraobis gaZlierebaa. 
SigniTa yurSi arsebuli smenis receptorebi smenis nerviT 
informacias Tavis tvins gadascems. 
vestibularuli aparati SigniTa yurSia moTavsebuli. is ga­
dascems tvins informacias sxeulis sivrceSi mdebareobis 
Sesaxeb.

daxuWe Tvalebi da saaTi nel-nela miuaxlove yurs, sanam ar 
gaigeb wik-wikis sust xmas. gazome manZili yursa da saaTs 
Soris. Seadare Seni da Tanaklaselebis monacemebi. rac uf­
ro didia manZili, miT ukeTesia Seni smena. Seni azriT, ra 
mniSvneloba aqvs cdis TvaldaxuWul mdgomareobaSi Catare­
bas?

1.	 Sua yuris anTeba xSirad dafis apkis gaxvretas iwvevs. Se­
iZleba, aman smenis gauareseba gamoiwvios? daasabuTe Seni 
mosazreba.

2.	 SegimCnevia, albaT, simaRleze asvlisas yurebi TiTqos 
`gigubdeba~ da kargad ar gesmis. es SegrZneba mogexsneba, 
Tuki ramdenjerme  Seasruleb ylapviT moZraobas. ratom?

moZebne Seusabamo wyvili:
a.	 sasmeni Zvlebi _ SigniTa yuri;
b.	 sasmeni mili _ gareTa yuri;
g.  lokokina _ SigniTa yuri.

mis pasuxia. aseTi SegrZnebebi gansakuTrebiT kosmosSi, uwo­
nadobis mdgomareobaSi iCens Tavs.

3.	 ratom vifarebT refleqsu­
rad yurebze xels Zlieri xma­
urisas?

4.	 asakis matebasTan erTad, zog­
jer, sasmeni Zvlebis SeerTe­
bis adgilebSi marilebi lag­
deba. ratom gviwevs xandaxan 
xandazmulebTan xmamaRali la­
paraki?
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1.	 Zlier xmaurSi xangrZlivad yofnas da xmamaRali musikis 
xSirad mosmenas ara marto smenis gauareseba, aramed zogjer 
siyruec mohyveba. is Zalian damRlelad moqmedebs Cvenze 
da xSirad uZilobis mizezi xdeba. gagikvirdeba, magram aman 
SeiZleba gastriti, kuWis wyluli da hipertonuli daava­
debac ki gamoiwvios.

1.	 mfrinavebi da myvinTavebi surdos dros samuSaoze ar da­
iSvebian. ratom?

2.	 germanel kompozitors, lu­
dvig van beThovens, sicocx­
lis bolo wlebSi smena Zli­
er dauqveiTda. miuxedavad 
amisa, is mainc qmnida musi­
kalur nawarmoebebs. ambo­
ben, rom dakvrisas kompozi­
tori mkerdis ZvliT joxs 
eyrdnoboda, romlis meore 
bolo instrumentze iyo da­
fiqsirebuli. ratom iqceoda 
ase kompozitori? rogor fiq­
rob, SesaZlebelia Tu ara misi 
smenis daqveiTebis mizezi sme­

nis nervis an tvinis smenis zonis dazianeba yofiliyo? 
daasabuTe Seni mosazreba.  

2.	 sasmeni milis kedlebi mudmivad gamohyofs e.w. yuris go­
girds, romelsac antibaqteriuli Tvisebebi gaaCnia _ icavs 
Cvens yurs baqteriebisa da mtvris SeRwevisgan. Cveulebriv, 
is ylapvisa da ReWvis dros TavisiT gamoidevneba. Tumca, 
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dafis apki _ eardrum
evstaqis mili _ eustachian tube 
lokokina _ cochlea 
naxevradrkalovani arxebi _ semicircular canals

Tu Cveni yuris jirkvlebi zedmetad gaaqtiurda an Seda­
rebiT viwro sasmeni mili gvaqvs, gogirdi SeiZleba milSi 
dagrovdes da sacobi warmoqmnas. am dros cudad gves­
mis da yurebSi Suili gvaqvs. zogjer is dafis apks awveba 
da iwvevs Tavis tkivils, Tavbrus, gulisrevas. Tu sacobi 
didxans darCa yurSi, man SeiZleba yuris anTeba gamoiwvios. 
nu Seecdebi sacobis amoRebas yuris sawmendi CxiriT, amiT 
man SeiZleba ufro Rrmad, dafis apkisken gadainacvlos da 
daazianos. aucileblad mimarTe eqims.

3.	 Tu banaobisas an curvisas yurSi wyali Segivida, is auci­
leblad maSinve unda gamodevno. amisTvis aseT martiv xerxs 
girCevT: daweqi zurgze da Tavi nel-nela, daaxloebiT 5 
wamis ganmavlobaSi gadaabrune im yurisken, romelSic wya­
lia Casuli. Tu wylis gamodevna ver moxerxda da is did­
xans darCa yurSi, yuri agtkivdeba. am dros eqimi yurSi ram­
denime wveTi izopropilis spirtis CaawveTebas girCevs, 
radgan spirti wyals aorTqlebs.

gogirdis
sacobi 

dafis apkis dazianeba
yuris wmendisas
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ynosvis organo. ynosvis receptorebi da maTi 
funqciebi 
gemovnebis organo. gemovnebis receptorebi da maTi 
funqciebi

ynosvis receptorebi cxviris Rrus zeda nawilSi, ynosvis ubanSia 
moTavsebuli. isini sxvadasxva sunze reagireben.

mecnierTa umravlesobis azriT, nivTierebis suns misi molekulis 
forma gansazRvravs. magaliTad, dadgenilia, rom im nivTierebebis mo­
lekulebs,  romlebic yvavilebs suns aniWebs, diskos forma aqvs, xolo 
pitnis sunis gamomwvev molekulebs _ solis. sxvadasxva formis (e.i. 
sxvadasxva sunis) molekulebi ynosvis receptoris Sesabamisi formis 
mqone ubnebs ukavSirdeba. amas, Sedegad, ynosvis receptoris agzneba 
mohyveba. agzneba ynosvis nerviT qerqis mgrZnobelobis zonas gadaece­
ma da Cven suns SevigrZnobT.

ynosvis receptorebs saocari mgrZnobeloba axasiaTebs. magaliTad, 
merkaptanis sunis SesagrZnobad misi erTi molekulac sakmarisia. am 
usiamovno sunis nivTierebis gamoyofiT skunsi, romelsac amis gamo 
myrala Searqves, Tavs mtacebelTa Tavdasxmisgan icavs. 

§25

ynosvis organo

XI grZnobaTa organoebi

1

3

3

3

4

6

5

4

5

2

ynosvis organos agebuleba 

1. cxviris Rru; 2. ynosvis ubani; 3. ynosvis 
receptori; 4. wamwamisebri gamonazardi; 5. ynosvis 
nervis boWkoebi; 6. nivTierebis molekulebi.
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1  ynosvis ubnis farTobi 5 sm2-ia. ynosvis receptorebis wamwamebis 
msgavsi gamonazardebis gamo, receptorebis saerTo zedapiri ynosvis 
ubnis farTobze 150-jer metia. ra mniSvneloba unda hqondes am faqts?  

2  rodesac nivTierebis suni gvinda SevigrZnoT, mas vynosavT _ 
axlos migvaqvs cxvirTan da swrafad da Rrmad SevisunTqavT haers. 
ratom viqceviT ase?

3  ratom ver vgrZnobT gayinuli produqtis suns?

gemovnebis receptorebi enaze, xaxaze, 
sasaze, nuSisebr jirkvlebze, xorxsarq­
velze ganlagebul gemovnebis bolqvebSia 
moTavsebuli.

gemovnebis bolqvebis saerTo raodeno­
ba piris RruSi 2000-s aRwevs. maTi umrav­
lesoba enazea ganlagebuli.

receptorebs oTx ZiriTad jgufad yo­
fen. TiToeuli tipi specifikurad Rizi­
andeba im nivTierebebiT, romlebic mware, 
tkbil, mJave da mlaSe gemos SegrZnebas iZ­
leva. es receptorebi araTanabrad aris 
ganlagebuli enaze. 

erTi tipis receptorebi erTad iyris 
Tavs da dajgufebebs qmnis enis sxvadasxva 
ubanSi. enis centralur nawilSi recepto­
rebis raodenoba SedarebiT mcirea.

ama Tu im sakvebis gemos SegrZnebas ram­
denime saxis receptoris erTdrouli gaRi­
zianeba iwvevs.

1  daide enis centrSi yvelis an moxar­
Suli xorcis naWeri. igrZeni gemo? ras mo­
imoqmedeb gemos gasasinjad? rogor Cndeba 
gemos SegrZneba?

gemovnebis receptorebis garda, enaze 
sxva saxis receptorebicaa ganlagebuli.

2  kbilis sawmendi CxiriT jer frTxilad Seexe enas, Semdeg ki Zlier 
daaWire mis zedapirs. amis mere Seexe enas jer Tbili, Semdeg ki civi 
kovziT. CamoTvale, ra SegrZnebebi gagiCnda da myisierad aRmocenda 
Tu ara es SegrZnebebi. gemovnebis receptorebis garda, kidev ra saxis 
receptorebia ganlagebuli enaze?

gemovnebis organo

gemovnebis receptorebi

_ tkbili

_ mlaSe

_ mJave

_ mware
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ynosvis receptorebi moTavsebulia cxviris Rrus zeda nawil­
Si. gemovnebis receptorebi moTavsebulia ZiriTadad enaze, 
aseve sasaze, xaxaze, nuSisebr jirkvalze. ynosvisa da gemov­
nebis receptorebi Riziandeba qimiuri nivTierebebiT.

moamzade sufris marilis, Saqris, Zmrisa da pilpilis xsna­
rebi. oTx wvril Cxirze daaxvie bamba da daasvele momzade­
bul xsnarebSi. Seexe CxirebiT jer enis centralur nawils, 
SEemdeg enis wvers, enis gverdebs, enis Zirs. aRwere SEegrZne­
bebi. sqematurad warmoadgine oTxi sxvadasxva tipis recep­
toris gadanawileba Sens enaze. Seadare Seni enis ruka saxel­
mZRvaneloSi warmodgenil ilustracias.
cdisas gaiTvaliswine Semdegi:

	 ar daido enaze xsnaris didi raodenoba.
	 ar amoZrao ena.
	 ar daxuro piri.
	 rogor fiqrob, ratom aris mniSvnelovani cdis am pirobebis 

dacva?

1.	 arasasiamovno sunis SegrZnebisas Cven an sunTqvas vika­
vebT, an Rrmad da xangrZlivad amovisunTqavT cxviriT. 
ratom viqceviT ase?

2.	 ratom ver vgrZnobT suns surdos dros?

1.	 ra aqvs saerTo ynosvisa da gemovnebis receptorebs?
2.	 aqvs Tu ara raime safuZveli gamoTqmas: sunamos tkbili 

surneli?
3.	 ratom gveCveneba sakvebi ugemuri, roca surdo gvaqvs? 

ynosvis receptorebi _ olfactory cells
gemovnebis bolqvebi _ tast buds

4  ra ZiriTad gansxvavebas xedav siTbos, sicivis, tkivi­
lis, Sexebis receptorebisa da gemovnebis receptorebis moq­
medebis meqanizms Soris?
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kanis agebuleba
kanis funqciebi

kani adamianis yvelaze did 
organod iTvleba. misi zedapiri 
daaxloebiT 2 m2-ia. mas rTuli age­
buleba da mravalferovani fun­
qciebi gaaCnia.

kani ori mTavari Sris _ epi­
dermisisa da dermisgan Sedgeba. 
epidermisi kanis zeda Srea. mis 
qveS dermaa. dermis qveS ki cximo­
vani qsovili. kani, cximovan qso­
vilTan erTad, saSualod, sxeulis 
masis 16%-s Seadgens.

epidermisi brtyeli epiTelu­
ri ujredebis 15-mde fenisgan 
Sedgeba. misi sisqe 0,2 mm-mdea. es 
daaxloebiT Seni wignis furc­
lis sisqea. epidermisis qveda fe­
nis ujredebi, romlebic dermas 
esazRvreba, mudmivad mravldeba 
da ujredebis axal-axal fenebs 
warmoqmnis zeda fenis ujredebi 
TandaTan Sordeba sisxlZarRvebs da kargavs kavSirs maTTan. amitom 
isini veRar maragdeba sakvebiT da iRupeba. ase rom, Cveni kanis zeda fe­
nebi mkvdari ujredebisgan Sedgeba. isini iqerclebian da cvivian.

1  ra daniSnuleba aqvs epidermisis ujredebs?
derma 2 mm-iani SemaerTebelqsovilovani Srea.
1  daakvirdi ilustracias da CamoTvale, romel struqturebs Sei­

cavs es Sre?
dermis TiToeul komponents Tavisi daniSnuleba aqvs.
Tmis folikuli erTgvari CanTaa, romelSic Tmis Ziria moTavsebuli. 

Tma cila-keratinisgan aSenebuli grZeli, Txeli Zafia. Tmis ZirTan mi­
magrebul kunTs SeuZlia Secvalos Tmis daxrilobis kuTxe.

§26

XII kani

1

2

3

9

7

6

5 4

8

kanis agebuleba 

1. epidermisi; 2. derma; 3. cximovani 
ujredebi; 4. saofle jirkvali; 
5. sisxlZarRvebi; 6. Tmis Ziri; 7. Tmis 
amwevi kunTi; 8. cximis jirkvali; 
9. receptori.
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2  scade, SekumSo es kunTi da Tma kanTan vertikalur mdgomareobaSi 
gadaiyvano. SeZeli?

2  kunTebis romel jgufebs miakuTvneb Tmis amwev kunTs?
cximovani jirkvlebi gamoyofs cximovan nivTierebas. is poxavs Tmas 

da amiT icavs kansa da mis qveS mdebare qsovilebs dasvelebisa da wylis 
SeRwevisgan. cximovani jirkvlis sekretSi aris nivTierebebi, romelic 
baqteriebs xocavs.

sisxlZarRvebi kanis ujredebs sakvebsa da Jangbads awvdis.
dermaSi sxvadasxva receptorebia CarTuli.
receptorebTanAaa dakavSirebuli kanis mTavari funqcia _ aRiqvas 

garemos zemoqmedeba. kani Cveni erT-erTi mniSvnelovani grZnobaTa or­
ganoa.

3  frTxilad gadaitare fanqari loyis zedapirze. igrZeni?
es Seni Sexebis receptorebi amoqmedda. isini imdenad mgrZnobiareni 

arian, rom niavis Sexebasac ki grZnobs. rodesac xelSi nemsi gerWoba, tki­
vilis receptorebi igzneba. garemos temperaturas sicivisa da sicxis 
receptorebi aRiqvams. swored am receptorebs unda vumadlodeT, rom 
Cveni sxeulis temperatura mudmivia da 370C-s ar aRemateba. 

temperaturis receptorebis wyalobiT, Cveni temperatura ar icv­
leba, miuxedavad imisa, gvZinavs Tu fizikurad vmuSaobT, yinavs Tu Zli­
eri sicxea.

vnaxoT, rogor axerxebs amas receptorebi.
rodesac garemos temperatura dabla iwevs, informacias amis Sesaxeb 

TaAvis tvinSi sicivis receptorebi agzavnis. tvinidan wamosuli brZanebis 
sapasuxod, viwrovdeba kanis sixlZarRvebi da amiT maqsimalurad izRude­
ba kanidan siTbos dakargva, ikumSeba Tmis amwevi kunTi da Tma `yalyze 
dgeba~.

amis Semdeg iwyeba kankali. kankali kunTebis 
swrafi da xSiri susti SekumSvebia. kunTebis 
muSaobisas organizmSi siTbo warmoiqmneba da 
amitom mas gadaciebis safrTxe aRar emuqreba. 

CvenTvis aranakleb saxifaToa sxeulis tem­
peraturis ramdenime gradusiT maRla xangr­
Zlivad aweva.

haeris temperaturis mateba siTbos recep­
torebs aRagznebs. amis Sedegad, Tavis tvin­
Si gagzavnili informaciis sapasuxod kanis 
sisxlZarRvebi farTovdeba, kanSi sisxlis na­
kadi Zlierdeba da organizmi kanidan siTbos 
kargavs. rodesac garemos temperatura 
mkveTrad iwevs maRla, `saqmeSi~ ukve saofle 

167



jirkvlebi erTveba. isini aZliereben oflis gamoyofas. Zlieri sicxis 
dros saofle jirkvlebma, SesaZloa, 12 l oflic ki gamohyos. oflis 
aorTqlebaze siTburi energia ixarjeba da organizms gadaxurebis safr­
Txe aRar emuqreba.

saofle jirkvlebi ara mxolod Cveni sxeulis mudmivi temperaturis 
SenarCunebaSi monawileobs, aramed eqskretoruli funqciac akisriaT.

adamianis kani milionobiT 
saofle jirkvals Seicavs. isi­
ni araTanabrad aris gadanawi­
lebuli kanSi. saofle jirkvle­
bi patara, daxveuli milakebia, 
romlebic Tavisufali boloTi, 
TvaliT uxilavi foriT, kanis 
zedapirze ixsnebian. am milakeb­
Si kapilarebidan sisxli ifil­
treba. saofle jirkvlis mila­
kebSi sisxlidan gadadis wyali 
da marilebi, aseve Sardovana. es 
filtrati oflia. rogorc xe­
dav, ofli SedgenilobiT Sards hgavs. ofli ufero, gamWvirvale, usu­
no siTxea. usiamovno suni oflis gamoyofis Semdeg, mogvianebiT Cndeba, 
rodesac kanze arsebuli baqteriebi iwyeben moqmedebas.

Zlier sicxeSi, rodesac haeris tenianoba 
maRalia, ofli veRar orTqldeba, is `Rvarad 
modis~, Tumca, adamiani ver grildeba. am dros 
sxeulis temperatura 39-40οC-mde iwevs. adamians 
aqvs gaxSirebuli sunTqva da guliscema, exveva 
Tavbru, kargavs gonebas. am mdgomareobas siT­
buri dakvra hqvia.

kanqveSa cximovani qsovilis sisqe sxvada­
sxva adamianSi da kanis sxvadasxva ubanSi gansxva­
vebulia. rodesac Cven Warbad vikvebebiT, iq didi 
raodenobiT cximi grovdeba da vsuqdebiT. Zli­
eri fizikuri datvirTvisa da sakvebis naklebi 

raodenobiT miRebis SemTxvevaSi, organizmi kanqveS momaragebul cxims 
wvavs. cximovani fena TandaTan Txeldeba _ Cven vxdebiT.

kanqveSa cximovan Sres damcvelobiTi funqcia akisria, is icavs 
organizms meqanikuri dazianebisgan.

kani ubralo garsi ar aris, romelic Cvens sxeuls faravs. mas 
sakmaod rTuli agebuleba da mniSvnelovani funqciebi gaaCnia. 
kani erT-erTi grZnobaTa organoa. masSi moTavsebulia sicivis, 
sicxis, Sexebis, tkivilis receptorebi. kani Cveni sxeulis mud­

oflis wveTi

jirkvlis 
sadinari

saofle 
jirkvali
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1.	 ra daniSnuleba aqvs kanis tkivilis receptorebs?
2.	 Tavis tvinis romeli ganyofileba emsaxureba sxeulis mud­

mivi temperaturis SenarCunebas?
3.	 ratom aris saSiSi ofliani adamianis orpir qarSi yofna?
4.	 kanqveSa cximovan Sres organizmis ̀ amortizators~ uwode­

ben. ratom?
5.	 kans zogjer avtomatur radiators adareben. eTanxmebi am 

metaforas?

1.	 ratom uWirT Warbi wonis adamianebs Zlieri sicxis gada­
tana?

2.	 bewvis qurqi ukeT gagaTbobs Tu misi bewviT SigniT Cacma? 
ratom?

3.	 adamiani ver Cava auzSi, romelSic 60οC-mde gamTbari wyali 
asxia _ is seriozul damwvrobas miiRebs. ratom ar ewvis mas 
kani, rodesac haeris temperatura 60οC-is tolia?

4.	 frinvelebSi bumbulisa da cxovelebSi bewvis ̀ yalyze dgo­
ma~ Termoizolaciis Zalze efeqturi gzaa, radgan am dros 
kansa da civ haers Soris iqmneba bumbulisa da bewvis sqeli 
fena.

	 gvicavs Cveni Tmebis `yalyze dadgoma~ siTbos dakargvis­
gan?

kani

Sedgeba 
qsovilebisgan

aqvs 
funqciebi

Seicavs  receptorebs
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mivi temperaturis SenarCunebaSi monawileobs, icavs Cvens or­
ganizms dazianebisgan, mikrobebis SeWrisgan. kanSi moTavsebu­
li saofle jirkvlebi aTavisuflebs organizms nivTierebaTa 
cvlis saboloo produqtebisgan.

	 oflis sawinaaRmdegod antiperspirantebsa da dezodo­
rantebs xmaroben. moiZie informacia da dawere referati 
Semdegi gegmis mixedviT:

gadaitane sqema rveulSi da Seavse carieli ujrebi.



1.	 Zlierma sicivem SesaZloa, kanis moyinva gamoiwvios. msu­
buqi moyinvisas adamiani Tbil adgilas unda gadaiyvano da 
sunTqviT, msubuqi masaJiT an Tbili wyliT moyinuli ad­
gili gauTbo. araviTar SemTxvevaSi ar SeiZleba moyinuli 
adgilis TovliT dazela. am dros, SesaZloa, kani daziandes 
da inficirdes. Zlieri moyinvisas saWiroa moyinuli adgi­
lis uZraobis SenarCuneba da dazaralebulis saswrafod 
samedicino dawesebulebaSi gadayvana.

2.	 sxvadasxva qimiuri nivTierebebis _ mJavebisa da tuteebis 
kanze moxvedra Zlier damwvrobas iwvevs. aseT SemTxvevaSi 
kani wylis Zlieri WavliT unda Camoirecxos da Semdeg da­
zianebuli adgili limonmJavas (tutiT damwvrobis Sem­
TxvevaSi) an saWmeli sodis 2%-iani xsnariT (mJAavaTi damw­
vrobis SemTxvevaSi) damuSavdes.

3.	 Zalian saSiSia Termuli damwvrobac. am dros, cecxlwaki­
debul adamians, rac SeiZleba swrafad, unda daasxa wyali 
an Semoaxvio naWeri. amis Semdeg dazianebul adgils unda 
daafaro steriluri safeni da mimarTo eqims.

4.	 mzeze didxans uqudod yofna mzis dakvras iwvevs. am dros
 	 sulac ar aris aucilebeli garemos maRali temperatura 

da tenianoba. dazaralebuls siTburi dakvrisTvis damaxa­
siaTebeli niSnebi aqvs.

	 orive SemTxvevaSi dazaralebuli gril adgilas unda moa­
Tavso, daawvino, TAavi auwio, Sexsna Rilebi da gulis areSi 
sveli tilo an wyliT savse polieTilenis parki daado.

kani _ skin
epidermisi _ epidermis
derma _ dermis
saofle jirkvlebi _ sweat glands
Tmis bolqvi _ hair follicle
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a.	 oflis gamoyofis mniSvneloba organizmisTvis;
b.	 oflis sunis gamomwvevi mizezebi;
g.	 antiperspirantebisa da dezodorantebis moqmedeba;
d.	 maTi dadebiTi da uaryofiTi mxareebi;
e.	 saofle jirkvlebis moqmedebis damokidebuleba asaksa da 

cxovrebis wesze;
v. 	 kanis higiena.



pirobiTi refleqsebis warmoqmnis meqanizmi
Sekavebis saxeebi da maTi mniSvneloba

Cven mier ganxiluli refleqsebi _ moxris, Rebinebis, ylapvis, 
ceminebis, xvelis _ martivi refleqsebia. maT upirobo refleqsebs 
uwodeben, radgan maTi ganxorcielebisTvis araviTari winapiroba ar 
aris saWiro; upirobo refleqsebi memkvidreobiT gadmogvecema da 
myisierad aRmocendeba, Tu arsebobs e.w. upirobo gamRizianeblebi.

magaliTad, axalSobils araviTari gamocdileba ar gaaCnia, Tum­
ca, is wovas iwyebs, rogorc ki deda ZuZus pirSi Caudebs. wova upi­
robo refleqsia, ZuZu ki upirobo gamRizianebeli. didebiviT axve­
leben da acemineben axalSobilebic, Tu maT sasunTq sistemaSi raime 
gamRizianebeli moxvda. amitomaa, rom eqimebi axalSobilebis jan­
mrTelobis mdgomareobis Sesafaseblad mas upirobo refleqsebs umow­
meben.

upirobo refleqsebi janmrTel adamians mTeli sicocxlis ganmav­
lobaSi unarCundeba.

gadis dro, adamiani izrdeba, is mravalgvar situaciaSi xvdeba da 
mravalgvar gamocdilebas iZens. droTa ganmavlobaSi mas rTuli ref­
leqsebi uyalibdeba, romlis safuZvels upirobo refleqsebi warmo­
adgens. magaliTad, limonis danaxva araviTar reaqcias ar iwvevs bavSvSi, 
romelsac arasdros gausinjavs is. magram sakmarisia, limoni bavSvma 
ramdenjerme igemos, rom mis danaxvaze Zlieri nerwyvdena daewyeba. es 
pirobiTi refleqsia.

§27

XIII umaRlesi nervuli moqmedeba
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1  aRwere limonis gasinjvisas aRmocenebuli nerwyvis gamoyofis 
refleqsuri rkali.

2  gaixsene, rogor xedav sagans.
poulob raime kavSirs am or, sruliad gansxvavebul process Soris?
rogor SeiZleba sagnis danaxvam nerwyvdena gamoiwvios?
es saintereso movlena i. pavlovma Seiswavla. man ivarauda, rom piro­

biTi refleqsis gamomuSavebisas xdeba droebiTi kavSirebis damyareba 
Tavis tvinis erTdroulad agznebul or ubans Soris.

rogor mivida mecnieri am daskvnamde?
gTavazobT pavlovis eqsperimentis martiv sqemas. qirurgiuli Ca­

reviT mas ZaRlis sanerwyve jirkvlis sadinari piris Rrudan gareT, 
kanze gamohqonda. sanerwyve jirkvlidan gamoyofili nerwyvi sinjaraSi 
grovdeboda.

1.	 ZaRls unTeben naTuras. mxedvelobis recep­
torebidan mxedvelobis nerviT agzneba qer­
qis mxedvelobis zonas gadaecema.

2.	 naTuras TiSaven. ZaRls aZleven sakvebs. is 
iwyebs Wamas. amoqmedda upirobo refleqsi: 
gemovnebis receptorebidan agzneba miemar­
Teba mogrZo tvinSi, iqidan qerqis nerwyvis 
gamoyofis zonaSi, Semdeg isev ukan, mogrZo 
tvinSi, mogrZo tvinidan ki sanerwyve jir­
kvalSi. jirkvali nerwyvs gamoyofs, rome­
lic sinjaraSi grovdeba.

3.	 ZaRli Wams da kvebis dros unTeben naTuras. 
am dros mxedvelobis receptorebidan qer­
qis mxedvelobis zonaSi midis informacia 
naTuris Sesaxeb. amavdroulad, agznebulia 
qerqis nerwyvis gamoyofis zona. am pro­
ceduras mravaljer atareben, anu yoveli 
kvebisas naTura anTebulia. am situaciaSi 
qerqis erTdroulad agznebul or _ mxed­
velobisa da nerwyvis gamoyofis ubnebs So­
ris kavSiri warmoiqmneba. 

172



4.	 anTeben naTuras. ZaRls nerwyvi gamoeyofa, 
miuxedavad imisa, rom mas sakvebs ar aZle­
ven. am dros mxedvelobis receptorebidan 
agzneba mxedvelobis nerviT gadaecema qer­
qis mxedvelobis zonas, iqidan agzneba ga­
dadis nerwyvis gamoyofis zonaSi, iqidan ki 
sanerwyve jirkvalSi.

erT-erTi eqsperimentisas, naTuris anTebasTan erTad Zlierad 
darekes zari. ZaRls, romelsac pirobiTi refleqsi hqonda gamomuSav­
ebuli sinaTlis anTebaze, nerwyvis gamoyofa Seuwyda. am movlenas pav­
lovma pirobiTi refleqsis Sekaveba uwoda. es garegani Sekavebis ma­
galiTia.

nerwyvis pirobiTrefleqsuri gamoyofa ZaRls uwydeboda maSinac, 
Tu naTuris anTebis Semdeg mas sakvebs aRar aZlevdnen da es procedura 
mravaljer meordeboda. esec pirobiTi refleqsis Sekavebaa. mas Sinagan 
Sekavebas uwodeben.

msgavs situaciebSi, albaT, Cvenc bevrjer aRmovCenilvarT. nacnobi 
gemrieli saWmlis danaxvaze an sunze, bevrjer mogvdgomia nerwyvi, 
Tumca, xelis gaWris an dawvis SemTxvevaSi, Zlieri tkivilisas, saWmeli 
dagvviwyebia da nerwyvis denac Segvwyvetia.

3  mTeli zamTari me jibeebiani qurTuki mecva, romlis jibeSi binis 
gasaRebi medo. gazafxulze qurTuki gavixade, magram karis danaxvaze 
xelebiT isev jibeebs veZebdi, gasaRebis amosaRebad. ratom viqceodi ase? 
rogor fiqrob, mTeli gazafxuli veZebdi ararsebul jibeSi gasaRebs? 
ratom ggonia ase?

pirobiT refleqsebs uzarmazari mniSvneloba aqvs adamianis mudmi­
vad cvlad garemoSi arsebobisTvis. mecnierebi, xumrobiT, upirobo 
refleqsebs mozepire moswavles adareben, romelsac ukve nacnob kiTx­
vebze mza pasuxebi aqvs. pirobiTi refleqsebi ki, maTi azriT, moazrovne 
moswavles hgavs, romelic moulodnel, ucnob kiTxvebze logikurad pa­
suxobs.

pirobiTi refleqsi upirobo refleqsis safuZvelze aRmo­
cendeba. pirobiTi refleqsis warmosaqmnelad aucilebelia 
upirobo da pirobiTi gamRizianeblebis mravaljeradi dam­
Txveva droSi. arsebobs pirobiTi refleqsebis Sinagani da  ga­
regani  Sekaveba.
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1.	 gadaitane cxrili rveulSi da Seavse.

2.	 gaqvs survili, Sens ZaRls pirobiTi refleqsi gamoumuSao 
sityvaze `dajeqi~?

memkvidreobiTia

saWiroebs mxolod upirobo 
gamRizianebels

umetesoba SenarCunebulia mTeli 
sicocxlis manZilze

upirobo refleqsi pirobiTi refleqsi

	 Zlier daaWire ZaRls xeli gavis midamoze. ZaRli dajdeba. 
es jdomis upirobo refleqsia, romelic Semdegnairad war­
moiqmneba: xelis Zlierad daWerisas Riziandeba kunTebsa 
da myesebSi arsebuli receptorebi. receptorebidan agz­
neba mgrZnobiare neironebiT miemarTeba zurgisa da Tavis 
tvinisaken, iqidan ki mamoZravebeli neironebiT wina da ukana 
kidurebis kunTebs gadaecema. ZaRli jdeba. Tu Sen ZaRlis 
gavaze xelis yoveli daWerisas gaimeoreb sityvas `dajeqi~ 
da amas mravaljer moimoqmedeb, garkveuli drois Semdeg 
ZaRls pirobiTi refleqsi gamoumuSavdeba da brZanebaze 
`dajeqi~, gavaze xelis daWeris gareSec dajdeba.

a.	 qerqis romeli ubnebia agznebuli erTdroulad am ref­
leqsis dros?

b.	 rogor SeZlo sityvam kunTebis moqmedebaSi moyvana?
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1.	 ra SemTxvevaSi SeiZleba gaqres upirobo refleqsi?
2.	 rogor fiqrob, ra mniSvneloba aqvs garegan Sekavebas?
3.	 ra mniSvneloba aqvs Sinagan Sekavebas?

biWma Tavis sayvarel ZaRls, romelsac myarad hqonda gamo­
muSavebuli dajdomis refleqsi sityvaze `dajeqi~, mofere­
biT mimarTa `dabrZandi~. ZaRli ar dajda. rogor ggonia, ra­
tom?
sityva `dajeqi~ Secvale sxva sityviT, romelsac ZaRli, Seni 
azriT, daemorCileba.

pirobiTi refleqsi _ conditioned reflex
upirobo refleqsi _ unconditioned reflex
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ÆÏÂÀÃÉ ÂÀÍÀÈËÄÁÉÓ ÄÒÏÅÍÖËÉ ÌÉÆÍÄÁÉ

	 ÓÀØÀÒÈÅÄËÏÛÉ ÆÏÂÀÃÉ ÂÀÍÀÈËÄÁÉÓ ÓÉÓÔÄÌÀ ÌÉÆÍÀÃ ÉÓÀáÀÅÓ ÛÄØÌÍÀÓ áÄËÓÀÚÒÄËÉ 
ÐÉÒÏÁÄÁÉ ÄÒÏÅÍÖËÉ ÃÀ ÆÏÂÀÃÓÀÊÀÝÏÁÒÉÏ ÙÉÒÄÁÖËÄÁÄÁÉÓ ÌÀÔÀÒÄÁÄËÉ, ÈÀÅÉÓÖ­
×ÀËÉ ÐÉÒÏÅÍÄÁÉÓ ÜÀÌÏÚÀËÉÁÄÁÉÓÀÈÅÉÓ.
	 ÀÌÀÓÈÀÍ ÄÒÈÀÃ ÂÀÍÀÈËÄÁÉÓ ÓÉÓÔÄÌÀ ÖÅÉÈÀÒÄÁÓ ÌÏÆÀÒÃÓ ÂÏÍÄÁÒÉÅ ÃÀ ×ÉÆÉÊÖÒ 
ÖÍÀÒ-ÜÅÄÅÄÁÓ, ÀÞËÄÅÓ ÓÀàÉÒÏ ÝÏÃÍÀÓ, ÀÌÊÅÉÃÒÄÁÓ ãÀÍÓÀÙÉ ÝáÏÅÒÄÁÉÓ ßÄÓÓ, ÌÏÓßÀÅ­
ËÄÄÁÓ ÖÚÀËÉÁÄÁÓ ËÉÁÄÒÀËÖÒ ÃÀ ÃÄÌÏÊÒÀÔÉÖË ÙÉÒÄÁÖËÄÁÄÁÆÄ ÃÀÌÚÀÒÄÁÖË ÓÀ­
ÌÏØÀËÀØÏ ÝÍÏÁÉÄÒÄÁÀÓ ÃÀ ÄáÌÀÒÄÁÀ ÌÀÈ ÏãÀáÉÓ, ÓÀÆÏÂÀÃÏÄÁÉÓÀ ÃÀ ÓÀáÄËßÌÉ×ÏÓ 
ßÉÍÀÛÄ ÓÀÊÖÈÀÒÉ Ö×ËÄÁÀ-ÌÏÅÀËÄÏÁÄÁÉÓ ÂÀÝÍÏÁÉÄÒÄÁÀÛÉ.
	 ÓÀØÀÒÈÅÄËÏÓ ÆÏÂÀÃÉ ÂÀÍÀÈËÄÁÉÓ ÓÉÓÔÄÌÀÛÉ ÌÉÙÄÁÖËÉ ÂÀÌÏÝÃÉËÄÁÉÓ ÓÀ×ÖÞ­
ÅÄËÆÄ ÌÏÆÀÒÃÌÀ ÖÍÃÀ ÛÄÞËÏÓ:

À)		  ØÅÄÚÍÉÓ ÉÍÔÄÒÄÓÄÁÉÓ, ÔÒÀÃÉÝÉÄÁÉÓÀ ÃÀ ÃÙÉÒÄÁÖËÄÁÄÁÉÓ ÌÉÌÀÒÈ ÓÀÊÖÈÀÒÉ 
ÐÀÓÖáÉÓÌÂÄÁËÏÁÉÓ ÂÀÀÆÒÄÁÀ;

Á)		  ÁÖÍÄÁÒÉÅÉ ÂÀÒÄÌÏ ÐÉÒÏÁÄÁÉÓ ÛÄÍÀÒÜÖÍÄÁÀ ÃÀ ÃÀÝÅÀ:

Â)		  ÔÄØÍÏËÏÂÉÖÒÉ ÈÖ ÓáÅÀ ÉÍÔÄËÄØÔÖÀËÖÒÉ ÌÉÙßÄÅÄÁÉÓ Ä×ÄØÔÉÀÍÀÃ ÂÀÌÏÚÄÍÄÁÀ; 
ÉÍ×ÏÒÌÀÝÉÉÓ ÌÏÐÏÅÄÁÀ, ÃÀÌÖÛÀÅÄÁÀ ÃÀ ÀÍÀËÉÆÉ; 	

Ã)		 ÃÀÌÏÖÊÉÃÄÁËÀÃ ÝáÏÅÒÄÁÀ, ÂÀÃÀßÚÅÄÔÉËÄÁÉÓ  ÌÉÙÄÁÀ;

Ä)		  ÉÚÏÓ ÛÄÌÏØÌÄÃÉ, ÈÀÅÀÃ ÛÄØÌÍÀÓ ÙÉÒÄÁÖËÄÁÄÁÉ ÃÀ ÀÒ ÉÝáÏÅÒÏÓ ÌáÏËÏÃ ÀÒ­
ÓÄÁÖËÉÓ áÀÒãÆÄ;

Å)		  ÓÀÊÖÈÀÒÉ ÛÄÓÀÞËÄÁËÏÁÄÁÉÓÀ ÃÀ ÉÍÔÄÒÄÓÄÁÉÓ ÖßÚÅÄÔÉ ÂÀÍÅÉÈÀÒÄÁÀ ÌÈÄËÉ 
ÝáÏÅÒÄÁÉÓ ÂÀÍÌÀÅËÏÁÀÛÉ ÃÀ ÌÀÈÉ ÌÀØÓÉÌÀËÖÒÉ ÒÄÀËÉÆÄÁÀ ÒÏÂÏÒÝ ØÅÄÚÍÉÓ 
ÛÉÂÍÉÈ, ÉÓÄ ÌÉÓ ÓÀÆÙÅÒÄÁÓ ÂÀÒÄÈÀÝ;

Æ)		  ÊÏÌÖÍÉÊÀÝÉÀ ÉÍÃÉÅÉÃÄÁÈÀÍ ÃÀ ãÂÖ×ÄÁÈÀÍ:

È)		 ÉÚÏÓ ÊÀÍÏÍÌÏÒÜÉËÉ, ÔÏËÄÒÀÍÔÉ ÌÏØÀËÀØÄ.




