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neiromecnierebis azriT, adamianis pirovnul, individualur Tvisebebs misi 
tvinis unikaluri arqiteqtura gansazRvravs. kvlevis Tanamedrove meTodebis 
gamoyenebiT mecnierebi qmnian Tavis tvinis grafikul gamosaxulebebs _ erTgvar 
rukebs, romlebzec warmodgenilia neironebs Soris kavSirebis ufaqizesi qseli. 
amiT isini cdiloben Tavis tvinis konkretuli ubnis anatomia maT funqciebs 
daukavSiron da daakvirdnen, ra saxis neirodaavadebebis saxiT vlindeba cvlile-
bebi am qselSi.
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1 adamianis 
maregulirebeli 
sistemebi

adamianis yvela organoTa sistemas sakuTari, mkve-
Trad gansazRvruli funqcia aqvs. Tumca es sistemebi 
erTmaneTisgan absoluturad damoukideblad ar moq-
medeben. maTi muSaoba yovelTvis SeTanxmebulia. 

Cvens organizmSi organoTa sistemebis SeTanxmebul 
moqmedebas nervuli da endokrinuli sistemebi uzrun-
velyofs. 

Tavebi:

Tema

1. endokrinuli sistema

2. nervuli sistema

orive sistema Tavis moqmedebas qimiuri nivTiere-
bebiT _ e.w. mesenjerebiT, anu informaciis gadamtani 
molekulebiT axorcielebs. 

informaciis gadamtani molekulebi - 
neiromediatorebi

orive sistema Tavis moqmedebas qimiuri nivTiere-
bebiT _ e.w. 
molekulebiT axorcielebs. 

nervuli sistema



informaciis gadamtani molekulebi - hormonebi

endokrinuli 
sistema



1.1 endokrinuli sistema

gaxsovs ra mniSvnelovan rols asruleben kuWqveSa jirkvlis fermente-

bi sakvebis monelebaSi? am fermentebs kuWqveSa jirkvlis is ujredebi gamoi-

muSaveben,  romlebic eleqtronul mikroskopSi SedarebiT muqad gamoiyurebi-

an. am ujredebs Soris naTeli laqis saxiT moCans e.w.  `lan gerhansis kunZuli~. 

`langerhansis kunZulebi~ kuWqveSa jirkvalSi specializebuli ujredebis 

grovebia, romlebic or hormons _ insulinsa da glukagons gamoyofen da amiT 

sisxlSi glukozis Semcvelobas aregulireben. 



adamianis maregulirebeli sistemebi

endokrinuli sistemis mesenjerebi _ hormo-
nebia, romlebic Sinagani sekreciis jirkvlebSi 
gamomuSavdeba.

Sinagani sekreciis jirkvlebs, garegani sekreci-
is jirkvlebisgan gansxvavebiT, sadinari ar aqvT 
da maT mier gamomuSavebuli hormonebi pirdapir 
sisxlSi gadadian. sisxliT hormonebi e.w. samizne 
organoebamde aRweven. samizne organos im orga-
nos uwodeben, romlis muSaobis Secvlac evaleba 
mocemul hormons.

hormonis mier mitanil brZanebas  samizne or-
ganos ujredebi receptorebiT aRiqvamen. recep-
tori ujredis plazmur membranaSi CaSenebuli, 

hormonis Sesabamisi specifikuri cilaa. hormonis brZanebis sapasuxod samizne 
ujredis moqmedeba radikalurad icvleba. ujredi romelsac hormonis Sesabam-
isi receptori ar gaaCnia, ugrZnobia hormonis brZanebis mimarT.

hormonebs mravali funqcia aqvT. isini aregulireben ujredSi qimiur gar-
daqmnebs, organizmis gamravlebas, mis zrdasa da ganviTarebas.

•	 ganmarto maregulirebeli sistemebis mniSvneloba organizmis normalu-
ri funqcionirebisTvis;

•	 Seadaro da ganasxvao erTmaneTisgan Sinagani da garegani sekreciis jir-
kvlebi;

•	 eqsperimentiT daakvirde organoTa SeTanxmebul moqmedebas da axsna  misi 
mizezi;

•	 aRwero hipo da hiperTireozis niSnebi da daakavSiro is Tiroqsinis moq-
medebis meqanizmTan; 

•	 imsjelo farisebraxlo jirkvlis rolze; 

•	 moipovo informacia da imsjelo saqarTveloSi Ciyvis tradiciul da  
a xal kerebze.

imetyvele, rogorc 
mecnierma

mesenjeri

receptori

hipofizi

farisebri jirkvali

farisebraxlo jirkvali 

Tiroqsini  

Ciyvi

kalcitonini

parathormoni

Sen SeZleb:

1.1.1 farisebri jirkvali. 
farisebraxlo jirkvali

hormonebis moqmedebis meqanizmi: 1. Sinagani sekreciis jirkvlis ujredi; 2. hormoni;

3. samizne organos ujredi; 4. receptori.

1

2

3

3

4

4
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adamianis maregulirebeli sistemebi

farisebri jirkvali

sakvebs xSirad iodizebul marils va ma tebT. gi-
fiqria ratom?

iodi farisebri jirkvlis hormonis _  Ti  roqsinis 
SedgenilobaSi Sedis.

daakvirdi ilustracias. saidan warmodga am 
jirkvlis saxelwodeba?

1

Tiroqsinis samizne Cveni organizmis TiTqmis 
yvela ujredia. is ujredebSi aCqarebs  or, yvelaze 
mTavar, sasicocxlod aucilebel process - nax-
Sirwylebis daJangvasa da cilis sinTezs.

ilustraciaze adamianis endokrinuli sistemaa. rogorc xedav, erT-erTi 
Sinagani sekreciis jirkvali _ hipofizi Tavis tvinSia moTavsebuli. amitom 
hipofizs Sinagani sekreciis centralur jirkvals uwodeben, danarCenebs ki 
_ periferiuls. hipofizi akontrolebs periferiuli jirkvlebis moqmedebas. 
Tumca arc hipofizia damoukidebeli Tavis qmedebaSi. misi CarTva-gamorTva Ta-
vis tvi nis sxva nawilebiT xdeba.

amgvarad, iqmneba erTgvari ierarqiuli sistema, romlis qveda safexurze sa-
mizne organos ujredia, xolo umaRlesze _ centraluri nervuli sistema.

farisebri jirkvali

adamianis endokrinuli sistema

1. hipofizi; 2. farisebri jirkvali; 3. farisebraxlo jirkvali; 4. kuWqveSa jirkvali; 

5. Tirkmelzeda jirkvali; 6. sakvercxe; 7. saTesle.

adamianis endokrinuli sistemaadamianis endokrinuli sistema

1

7

6

2

3

4

5
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adamianis maregulirebeli sistemebi

hipoTireozis erT-erTi niSani farisebri jir -
kvlis gadidebacaa. am mdgomareobas Ciyvs uwode-
ben. hipoTireozis dros Ciyvis warmoqmna xSirad 
iodis naklebobas ukavSirdeba. am dros organizm-
Si „normaluri“, iodis Semcveli Tiro qsini ver 
sinTezirdeba. sisxlSi Tiroqsinis rao denobis 
Semcirebas farisebri jirkvali zomaSi gadide-
biT pasuxobs, raTa meti Tiroqsini gamoimuSaos. 
Tumca es gza araefeqturia _ ar xsnis problemas, 
radgan Tiroqsini iodis gareSe aqtiuri ar aris.

farisebri jirkvlis hipofunqcia (Sesustebuli moqmedeba) hipoTireozs iw-
vevs. am dros sxeulis temperatura dabla ecema, gulis SekumSvaTa ricxvi Sem-
cirebulia, dabalia sisxlis wneva, aSkaradaa  gamoxatuli Zilianoba, avad myofs 
Warbi wona aqvs.

iodis deficitiT gamowveuli Ciyvi praqtikulad ar emarTebaT zRvis sanapi-
roze mcxovreb adamianebs, radgan zRvis produqtebSi bevri iodia. es daavadeba 
xSiria maRalmTiani regionebis mosaxleobaSi. aq niadagi, sasmeli wyali da sakve-
bi produqtebi iods mcire raodenobiT Seicavs. aseT Ciyvs endemuri Ciyvi hqvia.

hipoTireoziT daavadebuli adamiani, Tu bavSvobidan ar umkurnales, kre ti-
nizmiT daavaddeba, rac zrdis SeCerebasa da gonebriv CamorCenilobaSi gamov-
lindeba.

Ciyvi

farisebri jirkvlis hiperfunqcia (gaZlierebuli moqmedeba)  hiperTire ozs 
iwvevs. daavadebuls aqvs: sxeulis momatebuli temperatura, gaxSirebuli gu-
liscema, maRali arteriuli wneva, Warboflianoba, uZiloba, momatebuli agzne-
badoba, arabunebrivad win wamoweuli Tvalebi,zomaSi momatebuli farisebri 
jir kvali.

ratom iTvleba es ori procesi mTavar sasicocxlo procesebad?2

farisebri jirkvlis hiperfunqcia

11



adamianis maregulirebeli sistemebi

farisebraxlo jirkvali

farisebri jirkvlis ukana zedapirze farise-
braxlo jirkvalia. is parathormons gamoimuSavebs, 
romelic sisxlSi kalciumis raodenobas zrdis. 

parathormoni maSin gamoiyofa, rodesac sisxl-
Si cota kalciumia da amas sam samizne organos _ 
Tirkmels, Zvalsa da nawlavebs atyobinebs. sapasux-
od Tirkmelsa da nawlavebSi aqtiurdeba kalciumis 
Sewovis procesi. Semdeg ki am organoebidan kalci-
umi sisxlSi xvdeba. ZvalSi specialuri ujredebi 
iwyeben ujredSorisi nivTierebis daSlas da gamo-
Tavisuflebuli kalciumi sisxlSi gadadis.

hiperTireozis mkurnalobis erT-erTi meTodi jirkvlis nawilobrivi amo-
kveTaa. aseve mimarTaven radiaqtiuli iodiT mkurnalobas. am dros jirkvlis 
ujredebis nawili nadgurdeba.

rogorc xedav, farisebri jirkvli zomaSi imatebs xdeba rogorc hiper, ise 
hipoTireozis dros, Tumca amas sxvadasxva mizezi aqvs. hiperTireozis dros 
Ciyvis warmoqmnis mizezi ujredebis  gaZlierebuli gamravlebaa, xSirad avTvise-
bianic. swored amis gamo imatebs sisxlSi Tiroqsinis raodenoba.

farisebri jirkvali monawileobs mineraluri nivTierebebis cvlaSic. is ga-
moyofs hormon kalcitonins, romelic aaqtiurebs kalciumis gadatanas sis x-
lidan ZvlebSi.

parathormonis moqmedeba

farisebraxlo jirkvali

12



adamianis maregulirebeli sistemebi

farisebraxlo jirkvlis hipofunqciisas sisxlSi kalciumis naklebobaa. kal-
ciumi nervuli da kunTovani qsovilis muSaobisTvisaa aucilebeli. misi nakle-
bobisas izrdeba am qsovilebis agznebadoba da sul umniSvnelo gaRizianebisas 
kunTebi ikumSebian, viTardeba krunCxva.

organoTa sistemebis SeTanxmebul moqmedebas  nervuli da endokrinuli siste-
mebi uzrunvelyofs. isini TavianT moqmedebas mesenjerebis saSualebiT axorcie-
leben. 

Sinagani sekreciis jirkvlebis mesenjerebi hormonebia, romlebsac isini sisxl-
Si gamoyofen. mesenjerebs samizne organoebi maTi ujredebis plazmur membranaSi 
CaSenebuli, hormonis Sesabamisi specifikuri cila _ receptorebiT aRiqvamen. 

farisebri jirkvlis hormoni, Tiroqsini, ujredebSi aZlierebs naxSirwylebis 
daJangvasa da cilebis sinTezs. farisebri jirkvlis meore hormoni _ kalcitonini 
uzrunvelyofs Zvlebis momaragebas kalciumiT. 

farisebraxlo jirkvlis hormoni, parathormoni, zrdis sisxlSi kalciumis ra-
odenobas.

endokrinuli _ (berZn. endo-SigniT, krino - gamoyofa); 

hormoni _ (berZn. hormon-agzneba).

ras ambobs termini

1  moiZie informacia, evropis romel qveynebSia gavrcelebuli ende-
muri Ciyvi. yovelTvis mdebareobs Tu ara Ciyvis gavrcelebis kerebi 
maRal mTian regionebSi? 
aRniSne es kerebi rukaze varskvlavebiT.

13



adamianis maregulirebeli sistemebi

1  Seadare erTmaneTs Sinagani da garegani sekreciis jirkvlebis moqmedeba. 
gadaitane cxrili rveulSi da Seavse carieli grafa.

3  CamonaTvalidan amoirCie azrobrivad dakavSirebuli terminebi da gamo i-
yene isini diagramis Sesavsebad (gaiTvaliswine isrebis mimarTuleba).                                                 

receptori, fermenti, Sinagani sekreciis jirkvali, organoidi, 
samizne ujredi, citoplazma, sisxli, birTvi, hormoni.

2  amoicani, romelia mocemuli hormonis samizne ujredi?

Sinagani sekreciis 
jirkvlebi

garegani sekreciis 
jirkvlebi

•	 ar gaaCnia sadinari;
•	 sekreti sisxlSi gamoiyofa;
•	 aqvs samizne organo;
•	 sekreti hormonia;
•	 hormoni gascems brZanebas.

Sinagani  

sekreciis 

jirkvali

2   ioddeficitur CiyvTan dakavSirebuli problemebis ufro detalurad 
Sesaswavlad imuSave proeqtze `endemuri Ciyvi~ gv.60.

14



adamianis maregulirebeli sistemebi

1  Casvi gamotovebuli sityvebi:

kalcitonini ............... sisxlSi ............... raodenobas.

2  axseni, ra  azrobrivi kavSiri arsebobs terminebs Soris?

a. samizne ujredi da receptori;                                                                                                                                               
b. hipofizi da farisebri jirkvali.

3  berZnulad hormoni agznebas niSnavs. ratom Searqves  mas es saxeli? 

4  detalurad aRwere hiperTireozisTvis damaxasiaTebeli simptomebi da 
daakavSire TiToeuli maTgani Tiroqsinis moqmedebis meqanizmTan.

iodis deficitis Tavidan asacileblad yovelTvis iodizebuli sufris 
marili gamoiyene.

Seinaxe marili Tavdaxurul WurWelSi, bnel adgilas, radgan iodi ad-
vilad qroldeba, sinaTleze ki iSleba.

kerZs marili moxarSvis Semdeg daumate, radgan is maRal temperaturaze 
aqtivobas kargavs.

A

B

C

D

4  Tu A farisebraxlo jirkvalia, sad 
SeiZleba mdebareobdes B, C da D 
ujredebi?

15



adamianis maregulirebeli sistemebi

kuWqveSa jirkvali

Saqriani diabeti msoflioSi erT-erTi Zalze  
gavrcelebuli daavadebaa, romelic, samwuxarod, 
xSirad bavSvebSic gvxvdeba. sagangaSoa is faqti, 
rom Saqriani diabetiT msoflioSi sul ufro da 
ufro meti adamiani avaddeba.

•	 imsjelo kuWqveSa jirkvlis rolze sisxlSi glukozis normaluri donis 
SenarCunebaSi;

•	 aRwero da Seadaro insulinisa da glukagonis moqmedebis meqanizmebi;

•	 daasaxelo adrenalinis samizne organoebi;

•	 Seajamo adrenalinis mniSvneloba stresul situaciebSi;

•	 sqematurad warmoadgino hormonebis moqmedebis meqanizmebi;

•	 amoicno SenTvis ucnobi samecniero termini;

•	 imsjelo hipofizis rolze periferiuli Sinagani sekreciis jirkvlebis 
funqciebis regulaciaSi.

imetyvele, rogorc 
mecnierma

Saqriani diabeti 

insulini

glukagoni

adrenalini

noradrenalini

osteokalcini

osteoblasti

somatotropini

gigantizmi

hipofizaruli juja

akromegalia

Sen SeZleb:

msoflioSi diabetiT daavadebuli adamianebis  ricxvi 

gamudmebiT izrdeba

Sen ukve ici, rom kuWqveSa jirkvlis ujredebi saWmlis momnelebel fermen-
tebs gamoimuSavebs, magram am jirkvals Sidasekretoruli funqciac akisria. 
misi ujredebis gansakuTrebuli ori sxvadasxva jgufi or hormons _ insulinsa 
da glukagons gamoimuSavebs, romelTa daniSnuleba sisxlSi glukozis raodeno-
bis kontrolia. 

1.1.2 kuWqveSa jirkvali. Tirkmelzeda jirkvali.
hipofizi

mln

100

2000 weli2013 2035

200

300

400

500

600
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adamianis maregulirebeli sistemebi

samwuxarod,zogjer imunuri sistema ucxod miiCnevs kuWqveSa jirkvlis im 
ujredebs, romlebic insulins gamoimuSaveben da anadgurebs maT. swored es md-
gomareobaa cnobili Saqriani diabetis saxelwodebiT. 

diabetiT daavadebulTa organizmSi iqmneba paradoqsuli mdgomareoba: sisx-
lSi uamravi glukozaa, magram qsovilebi, romlebisTvisacaa is gankuTvnili, 
”glukozis SimSils“ ganicdian.

am mdgomareobis gamosworeba insulinis yoveldRiuri miRebiTaa SesaZlebeli.

insulini ujredebis plazmur membranaSi CaSenebul receptors ukavSir deba  
da:

•	 aadvilebs sisxlidan kunTebisa da RviZlis ujredebSi glukozis SeRwevas;                                           

•	 aaqtiurebs ujredebSi glukozis daSlas, aseve mis gardaqmnas glikogenad;

•	 aZlierebs lipidebisa da cilebis sinTezs.

saidan xvdeba glukoza sisxlSi da risTvis aris is gankuTvnili?1

janmrTeli adamianis

 ujredi

1. kuWqveSa jirkvali; 2. insulini; 3. glukoza; 

4. receptori; 5. glukozis gadamtani.

daavadebuli adamianis 

ujredi

1

2

3

4 5
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ujredis pasuxi

`langerhansis ujredebi~ insulinis gamoyofas maSin iwyebs, rodesac sisxlSi 
glukozis raodenoba izrdeba. rogorc wesi, es sakvebis miRebis Semdeg xdeba.
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adamianis maregulirebeli sistemebi

arsebobs Saqriani diabetis meore tipi, rodesac jirkvali insulins mcire 
raodenobiT, magram mainc gamoimuSavebs, Tumca receptori mas ver grZnobs.

am tipis diabetiT, rogorc wesi, 40 wlis asakis Semdeg avaddebian, Tumca 
bolo wlebSi misi „gaaxalgazrdavebis“ tendencia SeiniSneba. mis ganviTarebas 
xels uwyobs arasakmarisi fizikuri aqtivoba, Warbi wona, tkbili sakvebi.

kuWqveSa jirkvlis meore hormons, glukagons, insulinis sawinaaRmdego moq-
medeba aqvs. is zrdis glukozis raodenobas sisxlSi.

insulini da glukagoni sisxlSi glukozis mudmiv raodenobas uzrunvelyofs

gagCenia piris simSralis SegrZneba didi audi-
toriis winaSe gamosvlisas?

Cvens organizmSi yvela am cvlilebas,  romlebic 
SiSsa da mrisxanebas axlavs Tan, Tirkmelzeda 
jir  kvlis tvinovani Sris hormonebi _ adrenalini 
da noradrenalini iwvevs.

es hormonebi organizmSi garemos iseTi uecari, 
seriozuli da saSiSi cvlilebebis _ stresuli 
situaciebis dros gamoiyofa, romlebic moiTxovs 
dauyov nebliv moqmedebas. isini pasuxs ageben rea-
qciaze _ brZola Tu gaqceva. maT SiSisa da mris-
xanebis hormonebsac uwodeben. maTi funqcia or-
ganizmis Tavdacvisunarianobis gazrdaa. sisxliT 
es hormonebi mTel organizmSi vrceldeba da misi 
sasicocxlo Zalebis mobilizacias iwvevs.

adrenalini mravalmxriv moqmedebs. misi zegavleniT viwrovdeba kanisa da 
muc lis RruSi mdebare organoebis arteriolebi. amitom sisxli am organoebidan 
gulisken miemarTeba.

glukagoni

insulini

Tirkmelzeda jirkvali Sedgeba struqturiTa da funqciiT gansxvavebuli 
ori _ tvinovani da qerqovani Srisagan. isini gamoyofen hormonebs, romlebic 
Tavisi moqmedebiT mkveTrad gansxvavdebian erTmaneTisgan.

dahkvirvebixar, rogor gamoiyureba ganrisxebuli adamiani?

ra SegrZnebebi giCndeba SiSis dros?

Tirkmelzeda jirkvali

Tirkmelzeda jirkvlebi

tvinovani Sre

qerqovani 

Sre
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adamianis maregulirebeli sistemebi

ra TavdacviTi mniSvneloba aqvs  kanis arteriolebis Seviwroebas?

ratom vfiTrdebiT Zlieri SiSis dros?

2

3

adrenalini
guli nawlavi

RviZli

kani filtvi

cximovani qsovili

adrenalini iwvevs gulis SekumSvebis gaZlierebasa da gaxSirebas, ris gamoc 
sisxli didi raodenobiT miewodeba kunTebs. is JangbadiTa da glukoziTaa gam-
didrebuli. esec adrenalinis moqmedebis Sedegia. is RviZlSi gliko gens glu-
kozad gardaqmnis, xolo filtvebSi afarToebs bronqeolebis sanaTurs.

kunTebis energiiT momaragebas adrenalini im mxrivac uwyobs xels, rom misi 
zegavleniT aqtiurdeba lipazebi.

es hormoni Trgunavs kuWisa da nawlavis peristaltikas, TiTqos afrTxilebs 
organizms, rom stresul situaciaSi mas saWmlis monelebisTvis ar scalia.

amgvarad, Tirkmelzeda jirkvlis tvinovani Sris hormonebi  sxvadasxva organos 
funqciebis iseT saswrafo gardaqmnas iwveven, romelic sagangebo situaciaSi or-
ganizmis aqtivobis gazrdiskenaa mimarTuli.

sul axlaxans mecnierebma aRmoaCines, rom upiratesi da gadamwyveti roli or-
ganizmis stresul situaciebTan gamklavebaSi ekuTvnis osteokalcins, hormons, 
romelsac Zvlis axalgazrda ujredebi _ osteoblastebi gamoimuSaveben.

hipofizi

rogorc darwmundi, hormonebi biologiurad aqtiuri nivTierebebia, romlebic 
sul mcire koncentraciebiTac ki uzarmazar cvlilebebs iwveven organizmSi, 
amitom maTi raodenoba sisxlSi mkacrad kontroldeba. magaliTad, rogorc ki 
farisebri jirkvlis hormonis, Tiroqsinis raodenoba sisxlSi odnav daiklebs, 
hipofizi am jirkvlis mastimulirebel hormons gamoyofs. misi gavleniT fariseb-
ri jirkvali Tiroqsinis gamomuSavebas aZlierebs. rodesac sisxlSi Tiroqsinis 
raodenoba normas daubrundeba, hipofizi farisebri jirkvlis mastimulirebeli 
hormonis gamoyofas wyvets.
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1  moiZie informacia, xorcieldeba Tu ara raime programa saqarTve-
loSi  diabetiT daavadebulTa dasaxmareblad. raSi mdgomareobs es dax-
mareba?

kuWqveSa jirkvlis hormonebi _ insulini da glukagoni _ sisxlSi glukozis 
rao denobis mudmivobas uzrunvelyofen. 

Tirkmelzeda jirkvali struqturulad da funqciurad gansxvavebuli ori Sri-
sgan Sedgeba. Tirkmelzeda jirkvlis hormonebi _ adrenalini da noradrenalini 
_ stresul situaciaSi gamoiyofian da zrdian organizmis Tavdacvisunarianobas.  
Tirkmelzeda jirkvlis  qerqovani Sris hormonebi mineraluri nivTierebebis Sem-
cvelobasa da organuli nivTierebebis gardaqmnebs aregulireben.

hipofizi akontrolebs periferiuli Sinagani sekreciis jirkvlebis moqmede-
bas. hipofizis hormoni somatotropini, zrdis process astimulirebs.

hipofizSive sinTezdeba sasqeso jirkvlebis makontrolebeli hormonebi, ro-
melTa moqmedebas Sen mogvianebiT gaecnobi. swored sqesobrivi momwifebis peri-
odSi Zlierdeba hipofizis hormonis, somatotropinis sekrecia, romelsac zrdis 
hormonsac uwodeben. 

am hormonis Warbi gamoyofa zrdis periodSi gigantizms iwvevs. am dros adamia-
nis simaRlem SesaZloa 2.5 m-s miaRwios. simaRleSi zrda lulovani Zvlebis xarjze 
xdeba. xandaxan hormonis gamoyofas jirkvali zrdasrul asakSic agrZelebs, rode-
sac grZeli Zvlebi ukve formirebulia. am dros zomaSi matulobs ybis, cxviris, 
mtevnisa da terfis Zvlebi. amis Sedegad adamianis sxeuli kargavs bunebriv pro-
porciebs. am daavadebas akromegalia ewodeba.

zrdis periodSi somatotropinis nakleboba zrdis SeCerebas iwvevs. aseT adami-
anebs hipofizarul jujebs uwodeben.

gigantizmi akromegalia hipofizaruli jujebi
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1  Seqmeni meore tipis diabetis sqema.

2  ilustraciaze A da B figurebi ujredebia. Tu wiTeli rgolebi glu-
kozis molekulebia, ras unda gamoxatavdes yviTeli, lurji da mwvane 
figurebi?

3  ilustraciaze B RviZlis ujredia. masze erTi Sinagani sekreciis jirkv-
lis ori sxvadasxva hormoni erTmaneTis sapirispirod moqmedebs. daasa-
xele es jirkvali da misi hormonebi.

B A 

B A 

4  romeli hormonis moqmedebas gamoxatavs grafiki?

a. glukagonis;

b. Tiroqsinis;  

g. insulinis;  

d. adrenalinis. 
30
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adamianis maregulirebeli sistemebi

5  wiTeli isriT moniSnuli hormoni aaqtiurebs B ujredSi glukozis 
trans portirebas da aZlierebs cilebisa da lipidebis sinTezs. daasaxele A 
ujredi, hormoni, B ujredi.

6  ipove Sesabamisobebi da cxrilis Sesabamis ujrebSi Cawere niSani X.

B A 
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1 2 3 4 5 6

a farisebri jirkvali

b farisebraxlo jirkvali

g Tirkmelzeda jirkvali

d kuWqveSa jirkvali

hormonebi

Sinagani sekreciis 
jirkvlebi

7  amoicani A da B figurebi da aRwere maTSi mimdinare procesebi:
a. ras warmoadgens A da B figurebze wiTeli feriT aRniSnuli struq-

turebi;
b. raze miuTiTebs am struqturebze Savi isrebi?
g. ras warmoadgenen mwvane ujredebi?
d. romeli nivTierebebis moZraobas aRniSnaven mwvane isrebi?
e. daasaxele SenTvis cnobili ramdenime aseTi nivTiereba;
v. SenTvis cnobil romel organos aSeneben narinjisferi ujredebi? 
z. ris moZraobas aRniSnaven narinjisferi isrebi?

BA
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1  albaT gsmenia gamoTqma _ SiSisgan guli gamiskda. risgan Cndeba es Se-
grZneba?

2  Saqriani diabetis erT-erTi simptomi daRlilobis SegrZnebaa. axseni, 
ratom?

3  adrenalins epinefrinsac uwodeben. gaSifre es termini

4  eqimebi Saqrian diabetze pacientis sisxlSi glukozis mkveT  rad moma-
tebuli raodenobiT msjeloben. es procedura nemsis CxvletasTanaa dakav-
Sirebuli. eqimebi am daavadebis diagnostirebis umtkivneulo meTodze 
muSaoben. moifiqre, qvemoT CamoTvlili siTxeebidan, romelSia SesaZlebeli  
glukozis aRmoCena Saqriani diabetis dros?

cxrilis Sesabamis ujrebSi Cawere niSani X.

a. nerwyvi, 
b. Sardi, 
g. ofli, 
d. cremli.

a b g d

5  daasaxele antagonisti hormonebis ori wyvili, romelTa moqmedebiT 
sisxlSi ori sxvadasxva nivTierebis raodenoba normalizdeba.

 1  Saqars tkbil mkvlels uwodeben. ilustraciaze daavadebebia, rom-
lebic Saqris gazrdili raodenobiT moxmarebasTanaa dakavSirebuli.

2  arcTu didi xnis win sisxlSi  Saq ris raodenoba 
mxolod laboratoriaSi adgendnen. dRes es saxlis 
pirobebSic martivadaa SesaZlebeli,  glukomet ris 
gamoyenebiT. sakmarisia erTi wveTi sis xlis datana 
specialur firfita ze da ge co dineba, Sens sisxlSi 
Saqris raodenoba See sabameba Tu ara normas.

Saqari

kariesi arTriti

depresia
sokovani

daavadebebi

gul-sisx-
lZarRvTa 

daavadebebi

akne
Warbi 

wona

Saqriani

diabeti
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1.2 nervuli sistema 

rogor axerxebs nervuli sistema Tavisi urTulesi funqciebis Sesrulebas? 
ra `struqturuli resursi~ gaaCnia saamisod?

eleqtronul mikroskopSi mkafiod Cans nervuli sistemis struqturulad 
da funqciurad gansxvavebuli ori saxis ujredi _  didi zomis varskvlavise-
buri neironi, romlis daniSnuleba informaciis miReba da gadacemaa da mcire 
zomis gliuri ujredebi, romlebic exmarebian neirons funqciebis ganxor-
cielebaSi: isini warmoadgenen neironebis sayrdens, awvdian maT Jangbadsa da 
sakvebs, gamoaqvT daSlis produqtebi, STanTqaven mikrobebs, ineleben mkvdar 
neironebs.



adamianis maregulirebeli sistemebi

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

•	 imsjelo nervuli sistemis gansakuTrebul mniSvnelobaze organizmis fun-
qcionirebisTvis;

•	 Camoayalibo, rogor Seesabameba neironis agebuleba mis funqciebs; 

•	 ganmarto, ras ewodeba gaRizianebadoba da agznebadoba;

•	 aRwero refleqsuri rkali da imsjelo misi komponentebis funqciebze; 

•	 eqsperimentiT daakvirde muxlis refleqss da axsna, rogor warmoiqmneba is;                                         

•	 Seqmna neironis modeli da ganmarto misi nawilebis funqciebi.

imetyvele, rogorc 
mecnierma

neironi

aqsoni

dendriti

neiromediatori

refleqsi

mielini

gaRizianebadoba

agznebadoba

Sen SeZleb:

1.2.1 nervuli sistema. 
refleqsuri rkali

nervuli sistema ganuwyvetliv iRebs uamrav 
infor macias, erTi mxriv, imis Sesa xeb, Tu ra 
xde ba Cvens organizmSi, xolo meore mxriv, ra 
cvlilebe bia garemoSi. 

is aanalizebs miRebul informacias da  iZleva 
brZanebas. brZanebis sapasuxod nor maSi dgeba 
da erTmaneTTan Tanxmde ba organoTa sistemebis 
moqmedeba da Cven adek vaturad vpasuxobT gare-
mos nebismier cvlilebas rogorc erTi mTliani 
sistema ise, rom ar irRve va Cveni Sinagani gare-
mos mudmivoba. nervuli sistemis aseTi moqmede-
biT Cven veguebiT garemos cvlad pirobebs.

Cveni nervuli sistema monawileobs daswav-
lis, damaxsovrebis, metyvelebis, emo ci ebis Ca mo-
yalibebis unatifes procesebSi.

rogor axerxebs nervuli sistema aseTi rTuli 
procesebis marTvas?

adamianis nervul sistemaSi gamoyofen cen-
tralur da periferiul nervul sis temebs. c e n    -
tralur nervul sistemas  Tavisa da  zurgis tvini 
miekuTvneba, xolo peri feriuls _ maTgan gamoma-
vali nervebi.

adamianis cenrtaluri  

da periferiuli  nervuli sistemebi
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nervuli sistema aseulobiT  miliardi uc-
nauri formis ujredisagan _ neiro nebisgan 
Sedgeba. formis ucnauroba am ujredebis 
specifikuri funqciebiTaa gamowveuli.

yvela neironSi or ZiriTad nawils gamo-
yofen _ sxeulsa da morCebs. neirons fun-
qciurad ori saxis morCi aqvs _ dendriti da 
aqsoni.

xesaviT datotvili dendritebi (1) 
aTasamde sxvadasxva neironidan iReben 
informacias da neironis sxeulisken (2) 
gzav nian. sxeu lidan ki informacia sxva ne-
ironebs erTaderTi morCiT _ aqsoniT (3) 
gadaecema. aqsoni boloSi uxvi ganStoe-
bebiT sxva ujredebs ukavSirdeba. ase rom, 
erTi neironi uamrav sxva neironTanaa da-
kavSirebuli.

ra enaze laparakobs neironi? ra sa xiT 
gadadis informacia erTi neironidan meo-
reSi?

nervuli sistemis mesenjerebs neirome-
diatorebs, anu neirotransmiterebs, u wo -
deben. neironebi erTmaneTs uSua lod ar 
exebian. maT Soris arsebobs patara napra-
li. neironi gamo yofs neirome diators, 
romelic nap ralis gavliT mezobeli nei-
ronis membranaSi arsebul cila _ recep-
tors ukavSirdeba. amas mezobeli ujredis 
 pasuxi _ misi agzneba an Sekaveba mohyveba.

agznebis procesSi ukeT gasarkvevad 
unda gaixseno ras vuwodebT gaRizianeba-
dobas. gaRizianebadoba ukleblad yvela 
organiz mis Tvisebaa upasuxos sxvadasxva 
saxis gamRizianebelis zemoqmedebas.

neironebi

informaciis gadacema: 1. aqsonis dabo-

lo eba; 2. mediatori; 3. receptori.

neironis agebuleba

neironebi

2
3

1

3

1

2

rogor vlindeba es unari mcenareeb-
Si?
rogor reagirebs qalamana wylis ma-
rilianobis cvlilebaze?

1

2
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mediatorebi swored is qimiuri nivTierebe-
bia, romelTa saSualebiT informacia ara mxo-
lod erTi neironidan meoreze gadadis, ara med 
sxva organoebis ujredebamdec miitaneba. agzneba 
am organoebis gaaqtiurebas iwvevs.  magaliTad, 
kunTi ikumSeba, jirkvali sekrets gamoyofs. 
Sekavebas ki maTi moqmedebis daTrgunva mohyveba 
_ kunTi  modundeba, jirkvali sekretis gamoyo-
fas Sew yvets. 

nervul sistemaSi,  mdebareobisa da funqci ebis 
mixedviT, neironebis sam ZiriTad tips _ mgrZno-
biare, mamoZra vebel da CarTul neiro nebs ga-
nasxvaveben.

mgrZnobiare neirons informacia Si na gani da SegrZnebis organoebidan centra-
lur nervul sistemaSi miaqvs. mamoZravebels _ centraluri nervuli sistemidan 
sxvadasxva organomde, CarTuli neironi ki mgrZnobiare neirons mamoZravebelT-
an akavSirebs.

udavod gamogicdia, cxeli sagnis Sexebisas rogor daufiqreblad, myisierad  
acileb mas xels. am dros kanSi arsebuli receptori Riziandeba da informa-
cias saSiSroebis Sesaxeb mgrZnobiare neirons (1) gadascems. am neironiT agzneba 
zurgis tvinSi mdebare CarTul neirons (2) gadaecema, romelic aamoqmedebs ma-
moZravebel neirons (3). am neironiT agzneba kunTamde aRwevs, kunTi ikumSeba da 
xeli cxel sagans scildeba.

es Seni refleqsuri moqmedebaa. ref leqsi gamRizianebelze organizmis swra-
fi, avtomaturi pasuxia, romelic nervuli sistemis saSualebiT xorcielde ba. 
gzas, romelsac agzneba gadis receptoridan efeqtorul organomde, refleq-
suri rkali hqvia. efeqtoruli organo Seni TiTebis kunTebia. sxva refleqsis 
SemTxvevaSi efeqtoruli organo SesaZloa sacremle an sanerwyve jirkvali iyos.

neironi informacias kunTebs 

gadascems

mravalujredian cxovelebsa da adamians, romlebsac nervuli sistema gaaCni-
aT, axasiaTebT ufro swrafi, zusti da specifikuri reaqciebi gamRizianeblis 
sapasu xod. is dakavSirebulia maTi ujredebis membranaze specifikuri receptore-
bis arsebobasTan, romlebic SerCeviTad reagireben qimiur, eleqtrul, meqanikur, 
Termul da sxva tipis gamRizianeblebze. organizmebis am Tvisebas agznebadoba 
ewodeba, xolo process _ agzneba.

1

3

2

refleqsuri rkali

ilustraciebze neironebis grZeli morCebi TiTqos TeTr garsSia SefuTuli. 
es mielinis garsia. mielini cximovani nivTierebaa, romelic erTgvari izolato-
ris rolsac asrulebs da, amavdroulad, aCqarebs agznebis gadacemis process. 
mieliniT dafarul morCebSi agzneba daaxloebiT 10-jer ufro swrafad vrcel-
deba umielino morCebTan SedarebiT.
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zurgis tvini:

1. zurgis tvinis TeTri nivTiereba; 

2. zurgis tvinis ruxi nivTiereba; 

3. zurgis tvinis nervis ukana fesvi; 

4. zurgis tvinis nervis wina fesvi; 

5. zurgis tvinidan gamomavali nervi.

zurgis tvinis centrSi mkafiod Cans peplis formis msgavsi ruxi nivTiereba.
rogor fiqrob, ratom gamoiyureba is ase kontrastulad TeTri nivTierebis 
fonze? 

3

nervuli sistema akontrolebs yvela organoTa sistemis  moqmedebas da aguebs 
organizms garemosTan ise, rom ar irRveva misi Sinagani garemos mudmivoba. nei-
ronis agebuleba Seesabameba mis funqciebs. gaRizianebadoba ukleblad yvela 
cocxalis Tvisebaa upasuxos gamRizianeblis zemoqmedebas. agznebadoba nervuli 
sistemis mqone mravalujrediani cxovelebisa da adamianis Tvisebaa upasuxos gam-
Rizianebels specifikuri receptorebis saSualebiT, romlebic SerCeviTad rea-
gireben sxvadasxva tipis gamRizianeblebze. refleqsi gamRizianebelze organizmis 
swrafi, avtomaturi pasuxia, romelic nervuli sistemis saSualebiT xorciel deba. 
funqciebisa da nervul sistemaSi mdebareobis mixedviT, ganarCeven mgrZnobiare, 
mamoZravebel da CarTul neironebs.

dendriti _ (berZn. dendron _ xe);
aqsoni _ (berZn. aqson _ RerZi);
somaturi _ (berZn.somatikos _ sxeulis);
refleqsi _ (berZn. refleqsus _ arekvla);
mediatori _ (berZn. mediator _ Suamavali).

ras ambobs termini

5

4

1 23

rogorc ilustraciebidan naTlad Cans, zurgis tvinidan gamomaval nervebs, 
neironebis mielinis garsiT dafaruli grZeli morCebi qmnian. 

sxvadasxva daavadebisas zurgis tvinis refleqsebi SeiZleba dairRves. 
nevrologebi, nervuli sistemis mdgomareobis Sesafaseblad, sxvadasxva 
refleqss akvirdebian. erT-erTi maTgani muxlis refleqsia.
dasvi megobari skamze. sTxove fexi fexze  gadaidos. xelis mtevnis kide 
msubuqad dahkari mis muxlis saxsars. fexi maRla aiweva.
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a. romeli kunTis SekumSva iwvevs muxlis saxsarSi gaSlas?                                                                                                   

b. romeli kunTi unda iyos am dros modunebuli?
daakvirdi, rogor xdeba am ori antagonisti kunTis urTierTSeTanxmebuli 

moqmedeba. mgrZnobiare neironi (narinjisferi) agznebas zurgis tvinSi mde-
bare or neironTan agzavnis. erTi maTgani mamoZravebeli neironia (lurji), 
romlis agzneba saxsris gamSleli kunTis agznebas iwvevs. meore ki CarTuli 
neironia (vardisferi), romelic informacias momxreli kunTis mamoZrave-
bel neirons (mwvane) gadascems. misi Semakavebeli moqmedebis gamo es kunTi 
dundeba. 

janmrTel adamianSi es rTuli sistema gamarTulad muSaobs da muxlis 
refleqsi myisierad aRmocendeba. 

1  ra siZneles awydeba mecnieri neironis mikroskopiT kvlevisas, sxva 
ujredebis kvlevasTan SedarebiT?

2  zog simebian instrumentze dakvrisas 
musikosebi patara firfitas  xmaroben, ro-
melsac mediatori hqvia. violinos  xe mic 
erTgvari mediatoria. ra aerTianebs am me -
diatorebsa da nervuli sistemis mesenje-
rebs? ratom hqvia maT erTnairi saxeli?

3  ra Sedegs gamoiwvevs zurgis tvinis  mgrZnobiare neironis dazianeba?

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

3

2
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7  ipove zedmeti termini:

mamoZravebeli neironi, mielini, mgrZnobiare neironi, CarTuli neironi.

8  ra aqvs saerTo neirotransmitersa da hormons?

9  airCie swori pasuxi:
 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.

10  daalage refleqsuri rkalis komponentebi swori TanmimdevrobiT:

1. mamoZravebeli neironi;  2. CarTuli neironi;  
3. sanerwyve jirkvali; 4. mgrZnobiare neironi; 5. receptori.

11  Casvi gamotovebuli sityvebi    
zurgis tvinis refleqsSi monawile:
mgrZnobiare neironis sxeuli mdebareobs ............... ...............                                                                                                                 
CarTuli neironi mdebareobs ............... nivTierebaSi                                                                                                     
mamoZravebeli neironis sxeuli mdebareobs ............... nivTierebaSi

12  swori debulebebis Sesabamis cariel ujrebSi Cawere niSani X.

a. neirons yovelTvis erTi aqsoni aqvs;

b. neirons yovelTvis erTi dendriti aqvs;

g. neirons SeiZleba hqondes erTi an mravali dendriti;

d. CarTuli neironis morCebi ar aris dafaruli mieliniT;

e. mielinis garsi anelebs agznebis gatarebis siCqares;

a b g d e

5  daasrule analogia:  
Zvlovani qsovili : osteociti    

nervuli qsovili: ...............
6  

nervuli sistema : neiromediatori
endokrinuli sistema : ...............
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1.2.2 zurgis tvini. 
somaturi da avtonomiuri nervuli sistemebi

zurgis tvini erTgvar segmentebadaa 
da yofili. kanis garkveul ubansa da kunTs  
garkveuli segmenti emsaxureba. Cven mier 
ganxilul refleqss zurgis tvinis kisris  
segmenti uzrunvelyofs. Tu cxeli sagniT 
fexs SevexebiT, maSin amoqmeddeba welis 
segmentSi ganlagebuli neironebi.

•	 ganasxvao erTmaneTisgan somaturi da avtonomiuri nervuli sistemebis 
funqciebi;

•	 Seajamo simpaTikuri da parasimpaTikuri nervuli sistemebis mniSvneloba.      

imetyvele, rogorc 
mecnierma

avtonomiuri nervuli sistema

simpaTikuri nervuli sistema

parasimpaTikuri nervuli sistema

Sen SeZleb:

zurgis tvinis segmentebi

S5

C8

C8

C1
C2
C3

C3

C4

C4

C5

C5

C6

C6

C7

C7

T12

T12

T1

T1

T2

T2

T3

T3

T4

T4

T5

T5

T6

T6

T7

T7

T8

T8

T9

T9

T10

T10

T11

T11

L5 L5

L1

L1

L2

L2

L3

L3

L4

L4

S1

S1

S2

S2

S3

S3

S4

C2
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ase rom, nervuli sistemis mTavari, sakontrolo centri Tavis tvinia.zurgis 
tvins gadaaqvs signalebi sxeulidan Tavis tvinisken. is aanalizebs  am signalebs  
da zurgis tvinisve gavliT gascems brZanebebs, romlebic sxeulisTvis aris gan-
kuTvnili.

ConCxis kunTebSi zurgis tvinidan gamomavali 31 wyvili nervi bolov deba. 
periferiuli nervuli sistemis am nawils somatur nervul sistemas uwodeben. 

romeli neironebis romeli morCebi qmnis zurgis tvinidan gamomaval nervs?

daasaxele  SenTvis cnobili kunTebi, romelTa moqmedebas somaturi nervu-
li sistema akontrolebs.

1

2

somaturi nervuli sistema Cvens nebas emorCileba. Cven survilisamebr davdi-
varT, vcekvavT, vcuravT.

magram, Tu SemTxveviT ekals davabijeT, Cven ara mxolod swrafad vacilebT 
mas fexs, aramed mTeli sxeuliT vreagirebT am Zlier gamRizianebelze _ ukan 
vxtebiT. am moZraobaSi uamravi kunTia CarTuli. rogor xorcieldeba es ref-
leqsi?

Zlieri gamRizianeblis zemoqmedebiT agzneba zurgis tvinis gavliT, nei-
ronebis grZeli morCebis saSualebiT, Tavis tvinamde aRwevs. amis sapasuxod, 
Tavis tvini zurgis tvinSi agzavnis brZanebas. agzneba, romelic Tavis tvinidan 
moemarTeba, zurgis tvinis sxvadasxva segmentSi vrceldeba, ris Sedegadac erT-
droulad mravali kunTi amoqmeddeba. agznebis am aRmaval da daRmaval gzebs 
neironebis mielinizirebuli grZeli morCebi qmnian. zurgis tvinis swored am 
nawils uwodeben zurgis tvinis TeTr nivTierebas.

zurgis tvinis moqmedeba Tavis tviniT kontroldeba
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zurgis tvinidan gamomavali  nervebis nawili Sinagani organoebis moqmedebas 
akontrolebs. am nervebs avtonomiur, anu vegetatiur nervul sistemas miakuT-
vneben.

avtonomiur nervul sistemaSi nervebis or tips gamoyofen _ simpaTikursa da 
parasimpaTikurs.

rogor gesmis termini „avtonomiuri“?3

ama Tu im Sinagan organos orive tipis nervi ukavSirdeba. organos  muSaobaze 
maT, rogorc wesi, urTierTsawinaaRmdego gavlena aqvT. magaliTad, parasim-
paTikuri  nervebi aZlierebs saWmlis monelebas da nawlavebis peristaltikas, 
simpaTikuri ki Trgu navs am procesebs. 

avtonomiuri nervuli sistemis moqmedeba Cvens neba-survils ar eqvemdebare-
ba. Cven survilisamebr ar SegviZlia vmarToT, magaliTad, gulis, kuWis, RviZlis 
muSaoba. Tumca es ar niSnavs imas, rom  Tavis tvini mis moqmedebas ar akon-
trolebs. Zveli induri filosofiis mimdevrebs _ „iogebs“, nervuli sistemis 
specialuri varjiSebis Sedegad SeuZliaT Seanelon guliscemis sixSire, Seam-
ciron sisxlis arteriuli wneva, didxans SeaCeron sunTqva.

somaturi nervuli sistema ConCxis kunTebis moqmedebas aregulirebs. kanis 
garkveul ubnebsa da kunTebs zurgis tvinis garkveuli segmenti emsaxureba.  avtono-
miuri nervuli sistema Sinagani  organoebis moqmedebas akontrolebs.

simpaTikuri nervuli sistema parasimpaTikuri nervuli sistema

33



adamianis maregulirebeli sistemebi

1  Seavse cxrili:

2  daasrule diagramis Sevseba:

organo
simpaTikuri 

nervuli sistema
parasimpaTikuri 
nervuli sistema

Tvali afarToebs gugas

nawlavebi Trgunavs peristaltikas

bronqebi afarToebs bronqebs

Sardis buSti amcirebs Sardis gamoyofas

1  Seni azriT, avtonomiuri sistemis romeli nawili aZlierebs naRvlis 
gamoyofas?

2  avtonomiuri nervuli sistemis erT-erTi ganyofileba  zrdis energiis 
moxmarebas, meore ki amcirebs. daasaxele es ganyofilebebi.

nervuli sistema

parasimpaTikuri 
nervuli sistema
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XXI  saukunis erT-erT  yvelaze gavle-
nian da cnobil fizikoss, stiven hokings, 
romelic 2018 wels 70 wlis asaks gadaci-
lebuli gardaicvala, amiotrofuli skle-
rozi 22 wlis asakSi gamouvlinda.

samedicino daxmarebis Sedegad man 
i maze met xans icocxla, vidre eqimebi va-
raudobdnen, rac msoflio mecnierebisT-
vis didi monapovaria. 

es umZimesi daavadeba mamoZravebeli 
neironebis degeneraciiT mimdinareobs. 

hokingma mogvianebiT metyvelebis unari 
dakarga da samyarosTan mxolod marjvena 
xelis TiTebis moZraobiT kompiuteris sa-
SualebiT urTierTobda. miuxedavad amisa, 
is iyo didi britaneTis samefo samecnie-
ro sazogadoebisa da aSS-s nacionalu-
ri aka demiis akademikosi. kembrijis uni-
versitetSi iyo Tanamdebobaze, rome lic 
isaak niutons ekava. moiZie informacia da 
da were referati Temaze „amiotrofuli 
skle rozi. stiven hokingi _ saocari ada-
miani“.

franklin ruzvelti _ amerikis Se er-
Tebuli Statebis prezidenti meore msof-
lio omis wlebSi, poliomielitiT iyo 
daavadebuli. 
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zrdasruli adamianis Tavis tvini 1,5 kg-s iwonis, 
rac sxeulis masis daaxl. 2%-s Seadgens. miuxeda-
vad aseTi mcire zomisa, masSi 100 miliardze meti 
neironia, romlebic erTmaneTTan mravalmxri  vi k on-
taqtebiT urTules qsels qmnian. 

•	 daasaxelo Tavis tvinis ramdenime ZiriTadi nawili;                                                                                         

•	 ganmarto mogrZo tvinis, naTxemisa da Sua tvinis funqciebi;

•	 martivi eqsperimentiT daakvirde ylapvis refleqss da axsna misi warmo-
Sobis meqanizmi.                 

imetyvele, rogorc 
mecnierma

mogrZo tvini

naTxemi

Sua tvini

Sen SeZleb:

1.2.3 Tavis tvini. 
mogrZo tvini, naTxemi, Sua tvini

Sen Tavis tvinis ramdenime ZiriTad ganyofilebas 
ga ec  nobi.

mogrZo tvini

mogrZo tvini zurgis tvinis uSualo gagr-
Zelebaa. iq gul-sisxlZarRvTa,  saWm lis mom-
nelebeli da sasunTqi sistemebis centrebia 
moTavsebuli, romlebic am sistemebis moqme-
debas akontrolebs.

rogor xorcieldeba es kontroli? maga-
liTisTvis sasunTqi sistemis moqmedebas daak-
virdi.

sunTqvis centris agznebisas  mamoZra-
vebeli neironebiT agzneba neknTaSorisi  kun-
Tebisa da diafragmisken miemarTeba da maT Se-
kumSvas iwvevs. amas alveolebis gafarToeba da 
CasunTqva (1) mohyveba. alveolebis kedlebis 
daWimvisas aigzneba iq moTavsebuli recep-
torebi, romlebic informacias mgrZnobiare 
neironebiT isev sunTqvis centrs gadascems. 
amis Sedegad dundeba neknTaSorisi kunTebi da 
diaf ragma _ xdeba amosunTqva (2).

sunTqvis centri avtomaturad igzneba 
wuTSi daaxloebiT 15-16-jer.  fizikuri dat-
virTvisas an Zlieri emociebisas sun T  qvis six-
Sire mkveTrad matulobs.

Tavis tvinis ganyofilebebi

mogrZo tvini

CasunTqva (1) amosunTqva (2)

sunTqvis centris moqmedeba

Tavis tvinidan 12 wyvili e.w kranialuri nervi 
gamodis, romelTagan TerTmeti Tavisa da kisris midamoebSi bolovdeba da mx-
olod erTi, X wyvili ainervirebs gulmkerdisa da muclis Rrus organoebs.
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 • Seikave sunTqva. axla Rrmad Caisun Tqe. mSvidad isunTqe. axla Secvale 
sunTqvis sixSire.

cxadia, Sen es SeZeli. gainteresebs, rogor?

Seni azriT, rogor aRmocendeba ceminebis refleqsi da raSi mdgomareobs 
misi mniSvneloba? daasaxele am refleqsSi monawile struqturebi.

1

miuxedavad imisa, rom sunTqvis centri avtomaturad moqmedebs, is didi naxe-
varsferoebis kontrolsac eqvemdebareba.

mogrZo tvinSi gadis xvelis, ceminebis, nerwyvis gamoyofis, ylapvis, Re-
binebis, slokinis refleqsuri rkalebi.

albaT ar gagiWirda.
yvela janmrTeli adamiani am, erTi SexedviT, umartives amocanas, Zalian ad-

vilad asrulebs. sinamdvileSi es moZraoba rom Seasrulo, aucilebelia gaTva-
lo traeqtoria da gansazRvro moZraobaSi monawile 33 kunTis SekumSvis Tan-
mimdevroba da dro. yvelafer amas naTxemi agvarebs. mgrZnobiare neironebis 
gavliT masTan aRwevs informacia kunTebidan, myesebidan, Tvalebidan, yure-
bidan, sxva organoebidan sxeulis mdebareobis Sesaxeb da Tavis tvinis sxva gan-
yofilebebTan erTad is ConCxis kunTebis swraf, SeTanxmebul, koordinirebul  
moqmedebas uzrunvelyofs.

alkoholi Zlier zemoqmedebas axdens naTxemze. mTvral adamians ar SeuZlia 
moZraobis kontroli. is inerciiT moZraobs, barbacebs, kibeze ver adis. amitom  
mTvrali adamianis saWesTan jdoma mravali safrTxis Semcvelia.

 • daxuWe Tvalebi da  gaiSvire win xeli gaSlili 
saCvenebeli TiTiT. es sawyisi mdgomareobaa. 
axla cade Seexo TiTiT cxviris wvers.

naTxemi

naTxemi moZraobebis koordinaciaSi monawileobs.

naTxemi

Sua tvini

Sua tvini Tavis tvinis yvelaze patara nawilia _ daax-
loebiT 2 sm, Tumca bevr mniSvnelovan procesSi iRebs 
monawileobas. Sua tvinidan gamodis ori nervi, romlebic 
Tvalis mamoZravebel kunTebsa da quTuToebs ukavSirde-
ba da maT SekumSvas ganapirobebs. Sua tvini
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Sua tvini pasuxs agebs avtomatur moqmedebebze. misi monawileobis gareSe 
warmoudgeneli iqneboda cekva, musikalur instrumentebze _ gansakuTrebiT vi-
olinosa da roialze dakvra.

dahkvirvebixar, rodesac ucnob sagans xedav an ucnobi 
xma Cagesmis, ucbad krTebi, TiTqos mTeli sxeuli kiTxu-
lobs: `ra aris? ra xdeba?“ am refleqss „ra aris refleq-
si“ uwodes. mas Sua tvini axorcielebs.

Sua tvini monawileobs kunTebis tonusisa da Cveni sxe-
ulis normaluri pozis SenarCunebSi. am mxriv, Sua tvinis 
funqciebis darRveva parkinsonis daava debiT vlindeba. 
daavadebul adamianebs, Sua tvinis neironebis ganadgure-
bis gamo, kunTebis tonusi Zlier aqvT momatebuli rogorc 
momxrel, ise gamSlel kunTebSi erTdroulad, a mi tom sxe-
uli mTlianad daZabulia. isini ver icaven wo nasworobas, 
uWirT moZraobis dawyeba, siaruli, sxeulis mobruneba, 
moZraoben nela, aqvT tremori _ kunTebis swrafi, ritmu-
li SekumSvebi. parkinsonis daavadeba

mogrZo tvini akontrolebs gul-sisxlZarRvTa, saWmlis momnelebeli da sa-
sunTqi sistemis  moqmedebas. naTxemi moZraobaTa koordinaciaSi monawileobs. Sua 
 tvini kunTebs tonuss unarCunebs, Cvens sxeuls _ normalur pozas da pasuxs agebs  
avtomatur moZraobebze. parkinsonis daavadeba Sua tvinis funqciis darRvevas 
ukavSirdeba.

kranialuri _ (berZn. kranium _ qala)

ras ambobs termini

1  gadaylape nerwyvi. cade zedized ramdenjerme gaimeoro ylapva. gagi-
Wirda? 2-3 wuTis Semdeg isev cade. SeZeli? ase imitom xdeba, rom ylapvis 
refleqsis gansaxorcieleblad aucilebelia sakvebi an nerwyvi Seexos 
enis Zirze ganlagebul receptorebs. pirvelad advilad gadaylape imi-
tom, rom piris RruSi nerwyvi sakmarisi raodenobiT iyo. ylapvis Semd-
gomi mcdelobisas, SeamCnevdi, rom enam ver SeZlo Seekriba  piris RruSi 
darCenili nerwyvis sakmao raodenoba da enis Zirisken gaegzavna. 2-3- 
wuTiani dayovnebis Semdeg ylapva imitom aRar gagiWirda, rom sanerwyve 
jirkvlebma sakmarisi raodenobis nerwyvi gamoyo.

2  sTxove megobars, moxaros xeli idayvSi da dadges Sen win. CaeWide 
mis xels da uTxari, mTeli ZaliT cados xelis mkerdTan miaxloeba.
rodesac Seatyob, rom man sakmarisi Zala ganaviTara, ucbad gauSvi xeli. 
wesiT, mas sakuTari xeli didi ZaliT unda moxvedroda mkerdSi. moxda 
ase? axseni ratom? tvinis romeli struqturaa CarTuli am refleqsis 
ganxorcielebaSi?
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aRwere, rogor aRmocendeba xvelis refleqsi. daasaxele am refleqsSi 
mona wile struqturebi da Seqmeni refleqsis martivi sqema.

1   mogrZo tvinis dazianeba momentalur sikvdils iwvevs. axseni es faqti.

2  daceminebamde an daxvelebamde, jer Rrmad CavisunTqavT xolme. 
moifiqre, ratom?

3  uZveles dros,zog qveyanaSi, damnaSavis gamosavlenad  aseT primitiul 
„sicruis deteqtors“ iyenebdnen: Tu eWvmitanili swrafad SeZlebda puris 
daReWvasa da gadaylapvas, mas udanaSaulod miiCnevdnen da aTavisuflebd-
nen. am gadawyvetilebis miRebisas msajulebi sakuTar gamocdilebas eyrdno-
bodnen, icodnen, rom stresul situaciaSi adamianebi am martiv amocanas ver 
asrulebdnen. axseni es faqti                                   

4  erT-erT kranialur nervs cTomili nervi Searqves. rogor fiqrob, 
romels? 

5  rogor fiqrob, ra mniSvneloba aqvs Rebinebis refleqss?

6  Casvi gamotovebuli sityvebi:

centraluri nervuli sistema ConCxis kunTebsa da Sinagan organoebs 
............... ukavSirdeba.  Tavis tvinidan gamodis ............... wyvili e,w.  ...............  
nervi. xolo zurgis tvinidan ki ............... wyvili. nervebi warmoadgenen 
...............  morCebis konebs, romlebic ............... arian dafarulni. zurgis 
tvinis nervebi Sedgebian mgrZnobiare neironis ............... da mamoZravebeli 
neironis ............... .
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Suamdebare tvini endokrinuli sistemis  regula ciis 
centria. misi erT-erTi struqtura _ hipoTalamusi hi-
pofizs akontrolebs.

hipoTalamusi nervuli da endokrinuli sistemebis da-
makavSirebelia. aq nervuli signalebi gardaiqmneba hormo-
nul signalebad, anu nervuli impulsebi “gadaiTargmneba” qimiuri nivTierebebis 
enaze. amis sailustraciod erTi saintereso magaliTi ganvixiloT.

cnobilia, rom mariliani sakvebis miRebisas Sardis gamoyofa mcirdeba. rogor?

hipoTalamusSi arsebobs specializebuli nervuli ujredebi, romlebic siTxiT 
savse vakuols Seicavs. rodesac sisxlSi marilis koncentracia izrdeba, vakuoli-
dan wyali sisxlSi gadadis, neironi SeiWmuxneba  da aigzneba. agznebisas is hormons 
_ vazopresins gamoimuSavebs, romelsac hipofizs ugzavnis. hipofizi mas sisxlSi 
aTavisuflebs. sisxliT vazopresini Tirkmelebamde aRwevs da mis milakebSi wylis 
Sewovas aaqtiurebs. amiT gamoyofili Sardis raodenoba mcirdeba.

hipoTalamusi aregulirebs wyurvilis, SimSilisa da danayrebis SegrZnebas, sisx-
lis wnevas, sxeulis temperaturas.

Suamdebare tvini

Suamdebare tvins „didi naxevarsfero e bis WiS-
kars“ uwodeben, radgan iq Tavs iyris Sinagani da 
Segr Znebis organoebidan wamosuli  mgrZnobi are 
impu lsebi, romlebic naxevarsferoebisaken mie mar-
Teba.  

•	 imsjelo Suamdebare tvinis gansakuTrebul rolze nervuli da endo-
krinuli sistemis koordinirebul moqmedebaSi; 

•	 ganasxvao didi naxevarsferoebis motoruli da mgrZnobiare zonebi;                                                                                          

•	 ganmarto, ra ZiriTadi niSani ganasxvavebs adamianis Tavis tvins sxva Zu-
ZumwovarTa tvinisagan;

•	 Seafaso mexsierebisa da Zilis mniSvneloba adamianis janmrTelobisaTvis;

•	 realurad daexmaro epilefsiiT daavadebul adamians saWiroebis SemTxve-
vaSi.

imetyvele, rogorc 
mecnierma

Suamdebare tvini

didi naxevarsferoebi 

hipoTalamusi

vazopresini

epifizi

melatonini

Sen SeZleb:

1.2.4 Suamdebare tvini, 
Tavis tvinis didi naxevarsferoebi

hipofizi

vazopresini vazopresini vazopresini

sisxli Tirkmeli

Suamdebare tvini
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Zili

dafiqrebulxar imaze, Tu ratom gveZineba maincdamainc RamiT da ratom gvi-
Wirs dRisiT Zili? 

saqme isaa, rom Suamdebare tvinSi mdebareobs Sinagani sekreciis jirkvali 
epifizi, romelic hormon melatonins sibneleSi gamoimuSavebs, sinaTleSi ki 
misi sinTezi klebulobs. am hormons mravalmxrivi moqmedeba axasiaTebs, maT 
Soris Zil-RviZilis procesis warmarTvac.

mecnierebi varaudobdnen, rom dRisiT, natifi da mravalferovani funqciebis 
Sesrulebis Semdeg tvini dasvenebas RamiT, ZilSi axerxebda. ZilSi xom yvela 
fiziologiuri procesi da mgrZnobeloba gamRizianeblebze Sesustebulia. 
frTxilad gauzome mZinare adamians pulsi da sunTqvis sixSire an Seexmiane da 
Sen amaSi darwmundebi. magram aRmoCnda, rom Zilis dros tvinis muSaoba ubral-
od ki ar mcirdeba, aramed Tvisobrivad icvleba _ sifxizleSi agznebuli nei-
ronebi ZilSi Sekavebul mdgomareobaSi gadadian, sifxizleSi pasiuri neironebi 
ki ZilSi aqtiurdebian.

mecnierebma Zilis meqanizmSi garkve-
va encefalografis gamoyenebiT SeZles. 
es xelsawyo neironebis agznebisas aRmo-
cenebul eleqtrul aqtivobas aRricxavs 
da grafikulad warmoadgens. sxvadasxva 
neirons sxvadasxva saxis eleqtruli aq-
tivoba aqvs.

Zili ramdenime fazad mimdinareobs.

daakvirdi encefalogramebs.  fxizeli 
ada mianis encefalograma xSiri da mcire 
amplitudiani rxevebiT xasiaTdeba. Tvle -
misa da CaZinebisas Cndeba maRali pike-
bi, rac tvinSi im neironebis gaaqtivebas 
iwvevs, romlebic Zils iwveven.

Zilis gaRrmavebisa da azrovnebis gaTiS-
vis procesSi encefalograma  iSviaTi six-
Siris, magram maRali amplitudis pikebs 
aCvenebs. am fazas nel Zils uwodeben. 
Zilis es stadia yvelaze Rrmaa. am dros 
adamianis gaRviZeba  mxolod Zlieri gam-
RizianebliTaa SesaZlebeli. gamoRviZe-
buli adamiani Zalian dabneulia, gonebas 
Znelad ikrebs.

neli Zili

Tvlema

swrafi Zili

encefalogramebi

RviZili

neli Zilis faza e.w. swrafi Zilis faziT icvleba. encefalogramaze Cnde-
ba fxi zeli adamianisaTvis damaxasiaTebeli pikebi. am dros mZinare adamiani 
daxu Wul Tvalebs swrafad atrialebs, saxeze emociebi uCndeba. Tu mas am dros 
gaaRviZeb, getyvis, rom is sizmars xedavda da dawvrilebiT mogiyveba mas. fiqro-
ben, rom am fazaSi tvini dRis ganmavlobaSi miRebul informacias amuSavebs.
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didi naxevarsferoebi

didi naxevarsferoebi Tavis tvinis yve laze didi ganyofilebaa. maTi zeda-
piri danaoWebulia. Rrma naoWebi Rarebs qmnis, romlebic erTmaneTisagan gamo-
yofs Sublis (1), Txemis (2), kefisa (3) da safeTqlis (4) wilebs.

didi naxevarsferoebis zeda nawili 5 mm sisqis qerqiTaa dafaruli, romelic 
ruxad gamoiyureba. qerqis qvemoT ki TeTri nivTierebaa. qerqSi neironebis sxe-
ulebia moTavsebuli, TeTr nivTierebaSi ki _ maTgan gamomavali grZe li morCebi, 
romlebic  qerqis ujredebs  tvinis  sxva nawilebTan akavSirebs.

funqciebis mixedviT, did naxevarsferoebSi motorul da mgrZnobiare zonebs 
gamoyofen. centraluri Raris win, Sublis wilSi motoruli (1) zonaa, romelic 
kunTebis moqmedebas akontrolebs.

1
2

3
4

didi naxevarsferoebis  nawilebi ruxi da TeTri nivTiereba  Tavis tvinSi

SegrZnebis organoebis umoqmedoba tvinis muSaobas am periodSi ufro efeq-
turs xdis. zogierTi fiziologis azriT, gonebrivi aqtivoba swrafi Zilisas 
RviZilis dros arsebulsac ki aWarbebs. amitomaa rom adamiani xSirad wina dRis 
problemas meore diliT ukeTesad wyvets.

xandaxan problemis gadawyveta ZilSive xdeba.

Ramis ganmavlobaSi swrafi da neli Zili ramdenjerme enacvleba erTmaneTs. 
sxva dasxva asakSi saerTo Zilisa da misi fazebis xangrZlivoba gansxvavebulia.

axalSobilebs dRe-Ramis ganmavlobaSi 16 saaTi sZinavT. mozardebSi Zilis xan-
grZlivoba TandaTan 10 saaTamde mcirdeba. zrdasruli adamianebi ZilSi 8 saaTs 
atareben.

zrdasruli adamianis saerTo Zilis 80%-s neli Zili, xolo 20%-s swrafi Zili 
Seadgens.

Zilis mniSvnelobis Sesaxeb mravali hipoTeza arsebobs. erT-erTi hipoTezis 
Tanaxmad, Zili adaptaciuri qcevaa, romelic adamians energiis xarjvisagan icavs 
da RviZilisas daxarjuli energia ZilSi Seivseba.

Tu adamiani RamiT didi xniT imyofeba ganaTebul oTaxSi, mas SesaZloa mela-
toninis normaluri gamomuSaveba daerRves. melatoninis naklebobis pirveli niSani 
uZiloba, mousvenrobis SegrZneba da maRali arteriuli wnevaa.
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centraluri Raris ukan, qerqis sxva da   sxva 
ubanSi, mgrZnobelobis zonebia mo Tavsebuli. 
magaliTad,  motoruli zonis pirdapir, cen-
traluri Raris ukan, Txemis wilSi, kankun-
Tovani zonaa (2), romelic informacias kanis 
receptorebi dan iRebs. mxedvelobis zona 
(3) kefis wilSia moTavsebuli, smenis (4) _ 
safeTqlis wilSi. es zonebi kargadaa Ses-
wavlili. mecnierebma ician, magaliTad, ro-
mel kunTs akontrolebs motoruli zonis 
kon kretuli ubani, an sxeulis romeli ub-
nidan iRebs informacias mgrZnobiare zonis 
esa Tu is ubani.

daakvirdi ilustracias. masze sqematu-
radaa gamoxatuli adamianis sxeulis ori 
figura, romlebic kankunTovan da motor-
ul zonebzea ganawilebuli. sqemis avtori 
kanadeli neiroqirurgi u. penfildia. ici, 
rogor mivida igi am sqemis Sedgenamde? 

tvinze operaciebis dros is aRizi anebda 
qerqis motoruli zonis sxvada sxva ubans. 
zogi ubnis gaRizianebisas avadmyofi fexs 
amoZravebda. sxva ubanze Sexeba enisa da 
tuCebis moZraobas iwvev da, zogis gaRiz-
ianebisas pacienti xmas gamoscemda.

mecnierebma qerqSi metyvelebis zonac 
aRmoa Cines, rac adamianis tvins sxva ZuZu-
mwovarTa tvi nisagan ganasxvavebs.

es zona parizelma eqimma pol brokam 
SemTxve viT aRmoaCina. mas hyavda pacienti, 
romelsac kargad esmoda sxvisi saubari, 
mag ram kiTxvebze pasuxs gaurkveveli bgere-
bis warmoTqmiT iZleoda. misi tvinis kvle-
visas aRmoCnda, rom pacients dazianebu-
li hqonda marcxena naxevarsferos Sublis 
wili. tvinis am ubans brokas centri (1) 
uwodes.

brokas centrs metyvelebis motorul centrsac uwodeben. am ubnis neironebi 
agzavnian impulsebs metyverlebaSi monawile _ enis, xaxis, tuCebis kunTebTan.

mogvianebiT, germanelma fsiqiatrma, karl vernikem, marcxena naxevarsferos  
safeTqlis wilSi kidev erTi centri (2) aRmoaCina, romelic metyvelebaSi mona-
wileobs. vernikes centri brokas centrisagan gansxvavebiT weriTi da zepiri me-
tyvlebis aRqmasa da gaazrebaSi monawileobs. am centris dazianebisas avadmyofs 
SeuZlia sityvebis warmoTqma, Tumca maTi frazebi sruliad uSinaarsoa.

1 2

1

2

34

penfildis sqema

mgrZnobelobis zonebi didi 

naxevarsferoebis qerqSi

brokas da vernikes centrebi 
Tavis tvinSi
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mexsiereba

mexsiereba  Tavis tvinis unikaluri unaria  daafiqsiros, Seinaxos da aRadg-
inos miRebuli informacia. mecnierebi didxans uSedegod cdilobdnen aRmoe-
CinaT Tavis tvinSi ubani, romelic mexsierebaze iqneboda pasuxismgebeli. isini 
dRemde zustad ver garkveulan mexsierebis meqanizmSi. Tumca arsebobs hipoTe-
za, rom am procesSi gadamwyveti roli erT-erT mediators _ glutaminis mJavas 
eniWeba.

ratom SeCerdnen mecnierebi glutaminis mJavaze, riT aris is gamorCeuli? 
nervul sistemaSi xom mravali sxva mediatori moqmedebs?

rogorc irkveva, movlenebis an sagnebis damaxsovrebisas, SegrZnebis organoe-
bidan Tavis tvinSi erTdroulad Sedis informacia maTi maxasiaTeblebis _ feris, 
sunis, gemos, formis, bgerebis Sesaxeb. es informacia Tavis tvinis sxvadasxva  
ubnis  garkveuli neironebis  erTdroul agznebas iwvevs. isini erTmaneTs ukav-
Sirdebian da erTgvar wreds warmoqmnian. kavSiri am wredSi glutaminis mJavaTi 
xorcieldeba. swored aq vlindeba glutaminis mJavas gansakuTrebuloba.

nebismieri sxva mediatori receptor-
ze zemoqmedebiT mxolod xanmokle droiT 
aRagznebs neirons. sxva mediatorebisagan 
gansxvavebiT, glutaminis mJavas aqvs unari, 
mis receptorze erTjeradi zemoqmede biT, 
neironi didxans amyofos agznebul mdgo-
mareobaSi. magram aseTi efeqti mxo lod 
Zlieri STabeWdilebisas miiReba. mecnie-
re  bi varaudoben, rom aRqmuli informacia 
swored glutaminis mJavaTi gaerTianebul 
neironTa jgufis saxiT fiqsirdeba da ina-
xeba.

rogor xdeba am informaciis aRdgena, anu gaxseneba?

metyvelebis centrebi Tavis tvinSi

wredSi CarTuli neironebi mudmivad mzad arian. garemodan sul mcire signa-
lia sakmarisi wredis romelime wevris asagznebad. is momentalurad aiyoliebs 
wredis sxva wevrebs da sagani an movlena cxadad warmogvidgeba. magaliTad, 
televizorSi zRvis danaxvisas zafxulis romelime gamorCeuli dRis detale-
bi gvaxsendeba; damwvari foTlebis sunma, SesaZloa Semodgomis nisliani dRe 
gagvaxsenos; nacnobi melodiis gagonebisas gvaxsendeba epizodi, roca es melo-
dia movismineT.

asakis matebasTan erTad, mcirdeba neironebis aqtivoba, maTi erTmaneTTan 
dakavSirebisa da wredebis warmoqmnis unari. amitom xandazmul asakSi mexsiereba 
TandaTan qveiTdeba.

xandazmuli adamianebi, romlebic cxovrebis aqtiur wess misdeven, gonebrivi 
samuSaoTi arian dakavebulni da interesiT ecnobian axal informacias, kargi 
mexsierebiT gamoirCevian. 
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Suamdebare tvini endokrinuli sistemis regulaciis centria. 
epifizis hormoni - melatonini Zil-RviZilis procesis warmmarTvelia.
qerqis motoruli zona akontrolebs kunTebis moqmedebas. qerqis mgrZnobelo-

biTi zonebi aRiqvamen SegrZnebis organoebidan mowodebul informacias. 
marcxena naxevarsferoSi  metyvelebis centrebia moTavsebuli.
mexsiereba Tavis tvinis unaria daafiqsiros, Seinaxos da aRadginos miRebuli 

informacia. aRqmuli informacia glutaminis mJavaTi gaerTianebuli neironebis  
jgufis saxiT fiqsirdeba da inaxeba. 

1  Seamowme Seni mexsierebis sizuste.

 
 
 
 
 
 

Seecade, erTi wuTis ganmavlobaSi dai max-
sovro ilustraciaze warmodgenili figu rebi 
da Semdeg daasaxelo isini.

gansazRvre sworad dasaxelebuli figu rebis 
procenti:

sworad dasaxelebuli figurebis ricxvi 
gayavi figuraTa saerTo raodenobaze da miRe-
buli Sedegi 100-ze gaamravle.

Sefaseba: 

90%-100% _ saukeTeso;
70%-90% _ Zalian kargi;
50%-70% _ kargi;
30%-50% _ damakmayofilebeli;
10%-30% _ cudi;
0%-10% _ Zalian cudi.

2  Seamowme Seni mexsiereba figurebis amocnobiT:

Seecade, erTi wuTis ganmavlobaSi daimaxsovro figurebi A tabulaze. 
Semdeg A tabulas daafare xeli da ipove es figurebi B tabulaze.

gamoTvale sworad amocnobili figurebis procenti. miRebuli ricxvi 
giC venebs Seni mexsierebis xarisxs.

A

B
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1  Seavse diagramis carieli ujrebi:

Tavis tvinis didi naxevarsferoebi

motoruli zona

kefis

wili

2  ratom aqvT penfildis sqemaze gamoxatul adami-
anebs da `penfildis kacunas~ aseTi arapropor-
ciuli sxeuli? ratom eTmoba qerqis SedarebiT 
didi nawili tuCebisa da xelis-gansakuTrebiT 
TiTebis ubnebs?

`penfildis kacuna~

3  mozardebis umetesoba Zalian did dros uTmobs gajetebTan urTi-
erTobas. amas emateba distanciuri swavlebis periodSi kompiuterTan an 
telefonTan gatarebuli ramdenime saaTic. ra dros atareben mozarde-
bi ZilSi? ra problemebi eqmnebaT maT uZilobis gamo? 

Caatare gamokiTxva sxvadasxva asakobriv jgufSi:

kiTxvari:

1. romel saaTze iZineb?

2. daaxloebiT ramden saaTs gZinavs dRe-RameSi?

3. ra aqtivobebs asruleb Zilamde bolo ori saaTis ganmavlobaSi?

4. advilad iZineb?

5. diliT advilad iRviZeb?

Sedegebi warmoadgine diagramis saxiT. miRebuli Sedegebis mixedviT, ras 
urCevdi Sens Tanatolebs?
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1  Seni azriT, spilos tvinis kan-kunTovan da motorul zonebSi romel 
organos ukavia yvelaze didi farTobi? axseni, ras efuZneba Seni mosazreba?

2  Tavis tvinis did naxevarsferoebs hemisferoebsac uwodeben. Seni az-
riT, ras unda niSnavdes am terminSi _ `hemi~? moiZie informacia. gamarTlda 
Seni varaudi?

3  rogor fiqrob, ra daemarTeba adamians, Tu mis qerqSi tuCis mgrZno-
biare zonas gavaRizianebT?

4  xandaxan sinanuliT aRniSnaven, rom sicocxlis erT mesameds (8 saaTs  
dRe-RameSi) adamianebi ZilSi uqmad atareben. eTanxmebi am mosazrebas?

5  swrafi Zilis fazas paradoqsuls uwodeben. ratom moixsenieben swraf 
Zils aseTi epiTetiT?

6  avtokatastrofaSi moyolil im adamianTa did umravlesobas, romelTa 
zurgis tvinis kisris midamos dazianeba aReniSnebodaT, avariis momentSi 
eZinaT. ra kavSiri aqvs Zilis mdgomareobas aseT travmasTan da raSi gamov-
lindeba misi Sedegi?
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 1   epilefsia Tavis tvinis erT-erTi daavadebaa. misi  war mo  So bis 
mizezi Tavis tvinis garkveuli jgufis neiro ne  b is ucabedi, gaZlierebuli 
agznebadobaa, romelic pe   ri    o du lad meordeba. es kunTebis Zlier 
SekumSvebs _ krun  Cxvebs iwvevs. 

Seteva sruliad moulodnelad SeiZleba daiwyos. Tu aseT situacias 
Seeswari, panikaSi ar Cavarde. krun Cxvebi ram denime wuTSi TavisiT gaivlis. 
Seni movaleobaa, moaxerxo, rom krunCxvis dros adamiani ar daziandes da, rac 
aranakleb mniSvnelovania, ar Seelaxos Rirseba. amitom:

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

•	 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 cnobis moyva 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.

•	 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 da-
ewyos. moswminde mas piri.
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2  Tavis tvini adamianis yvelaze rTuli da mniSvnelovani organoa. ami-
tom eqimebi cdiloben, daavadebis niSnebis gamovlenisTanave swrafad da 
zustad dasvan diagnozi. dReisaTvis gamokvlevis yvelaze informatiul 
meTodad kompiuteruli tomografia iTvleba. gamosakvlev ubans sxvadasxva 
kuTxiT asxiveben rentgenis sxivebiT. Sedegi swrafad muSavdeba kompiuter-
iT da eqimi xedavs tvinis zust, detalur gamosaxulebas. am meTodiT Sesa-
Zloa aRmoaCino:

•	 sisxlCaqcevebi da insulti;
•	 travmebi;
•	 simsivne;
•	 anevrizma;
•	 anomaliebi;

am meTodiT ar ikvleven bavSvebsa da fexmZime qalebs, Tu amis ukiduresi 
aucilebloba ar aris.
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1.2.5 pirobiTi refleqsebi

Cven mier ganxiluli refleqsebi _ moxris, 
Rebinebis, ylapvis, ceminebis, xvelis _ martivi 
refleqsebia. maT upirobo refleqsebs uwode-
ben, radgan maTi ganxorcielebisTvis raime gan-
sakuTrebuli winapi roba ar aris saWiro; upiro-
bo refleqsebi Tandayolilia _ memkvidreobiT 
gadmogvecema da myisierad aRmocendeba misTvis 
specifikur e.w. upirobo gamRizianeblebze sapa-
suxod. magaliTad, axalSobils araviTari gamoc-
dileba ar gaaCnia, Tumca is wovas iwyebs, rogorc 

ki deda ZuZus pirSi Caudebs. wova upirobo refleqsia, ZuZu ki _ upirobo gam-
Rizianebeli. axalSobilebic didebiviT axveleben da acemineben, Tu maT sasunTq 
sistemaSi raime gamRizianebeli moxvda, Tumca es maTTvis aravis uswavlebia. 
amitomaa rom eqimebi axalSobilebis janmrTelobis Sesafaseblad maT upirobo 
refleqsebs umowmeben. 

•	 axsna, rogor yalibdeba pirobiTi refleqsi;

•	 Seadaro da ganasxvao erTmaneTisgan pirobiTi da upirobo refleqsebi.                                                                         

•	 imsjelo pirobiTi da upirobo refleqsebis mniSvnelobaze;

•	 ganmarto, ra aris Sekaveba da ganasxvao erTmaneTisgan misi ori forma;

•	 imsjelo pirobiTi refleqsebis Sekavebis mniSvnelobaze;

•	 gamoumuSao pirobiTi refleqsi Sens ZaRls;                                                                                                                                      

•	 daakvirde pirobiTi refleqsis Sekavebis process.

imetyvele, rogorc 
mecnierma

upirobo gamRizianebeli

pirobiTi gamRizianebeli

garegani Sekaveba

Sinagani Sekaveba

Sen SeZleb:

aRwere limonis gasinjvisas aRmocenebuli nerwyvis gamoyofis  refleqsuri 
rkali.

aRwere, rogor xedavs bavSvi limons.

2

3

gadis dro, adamiani izrdeba, is mraval-
gvar situaciaSi xvdeba da mravalgvar ga-
mocdilebas iZens. droTa ganmavlobaSi mas 
rTuli refleqsebi uyalibdeba, romlis 
safuZvels upirobo refleqsebi warmoad-
gens. magaliTad, limonis danaxva aravi-
Tar  reaqcias ar iwvevs bavSvSi, romelsac 
arasodes gausinjavs is. magram sakmarisia 
bavSvma limoni ramdenjerme igemos, rom 
mis danaxvaze Zlieri nerwyvdena daewyeba. 
es pirobiTi refleqsia.

daasaxele ylapvis refleqsis upirobo gamRizianebeli.1

upirobo refleqsebi yvela janmrTel adamians mTeli sicocxlis ganmavloba-
Si  unar Cundeba.
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poulob raime kavSirs am or, sruliad gansxvavebul process Soris?

rogor SeiZleba  sagnis danaxvam nerwyvdena gamoiwvios?

es saintereso movlena cnobilma fiziologma ivane pavlovma Seiswavla. man 
ivarauda, rom pirobiTi refleqsis gamomuSavebisas droebiTi kavSirebi damyar-
deba Tavis tvinis qerqSi erTdroulad agznebul or ubans Soris.

kargad  daakvirdi pavlovis eqsperimentis sqemis TiToeul safexurs. 

•	 ZaRls unTeben naTuras. mxedvelobis recep-
torebidan agzneba mxedvelobis nerviT  qerqis 
mxedvelobis zonas (1) gada ecema.

kargad  daakvirdi pavlovis eqsperimentis sqemis TiToeul safexurs. 

1

•	 naTuras TiSaven. ZaRls aZleven sakvebs. is 
Wa mas iwyebs. amoqmedda upirobo refleqsi: 
gemovnebis receptorebidan agzneba miemarTeba 
mogrZo tvinSi (2), iqidan _ qerqis nerwyvis ga-
moyofis zonaSi (3), Semdeg isev ukan _ mogrZo 
tvinSi, mogrZo tvinidan ki _ sanerwyve jirk-
valSi (4). jir kvali nerwyvs gamoyofs, romel-
sac sinjaraSi agroveben. (ZaRls sanerwye ji-
rkvlis sadinari qiurgiuli operaciiT piris 
Rrudan gareT aqvs gamotanili.)

3 2

4

•	 anTeben naTuras. ZaRls nerwyvi gamoeyofa, 
miuxedavad imisa, rom mas sakvebs ar aZleven.
am dros mxedvelobis receptorebidan agzneba 
qerqis mxedvelobis zonas gadaecema, iqidan ga-
dadis qerqis nerwyvis gamoyofis zonaSi, Semdeg 
ki _ sanerwyve jirkvalSi.

4

13

•	 ZaRls kvebis dros unTeben naTuras. am dros 
mxedvelobis receptorebidan qerqis mxedvelo-
bis zonaSi midis informacia naTuris Sesaxeb. 
imavdroulad, agznebulia qerqis nerwyvis gam-
oyofis zona. am proceduras mravaljer imeo-
reben, anu, yoveli kvebisas naTura anTebulia. 
aseT situaciaSi qerqis erTdroulad agznebul 
or _ mxedvelobisa da nerwyvis gamoyofis ub-
nebs Soris kavSiri warmoiqmneba.

4

1 23
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mTeli zamTari me jibeebiani qurTuki mecva, romlis jibeSi saxlis gasaRebi 
mqonda. gazafxulze qurTuki gavixade, magram karis danaxvaze xelebiT isev 
jibeebs veZebdi gasaRebis amosaRebad. ratom viqceodi ase? rogor fiqrob 
mTeli zafxuli veZebdi ararsebul jibeSi gasaRebs? ratom ggonia ase?

4

erT-erTi eqsperimentisas, naTuris anTebasTan erTad Zlierad darekes zari.
ZaRls, romelsac pirobiTi refleqsi hqonda gamomuSavebuli sinaTlis anTeba-
ze, nerwyvis gamoyofa Seuwyda. am movlenas pavlovma pirobiTi refleqsis Seka veba 
uwoda. es garegani Sekavebis magaliTia, radgan refleqsis Sekaveba Zlierma ucxo 
gareganma gamRizianebelma gamoiwvia.

saqaTmisken mimavali soflis nacnobi gzis danaxvisas, melasac nerwyvi uxvad 
gamoeyofa, Tumca, sakmarisia Tofis xma Seesmas, rom es refleqsi myisve Sekavdeba 
da mela dauyovnebliv gaecleba saxifaTo adgils.

msgavs situaciaSi Cvenc bevrjer aRmovCenilvarT. nacnobi gemrieli saWmlis 
danaxvaze an sunze bevrjer mogvdgomia nerwyvi, Tumca xelis gaWris an dawvis Sem-
T xvevaSi, Zlieri tkivilisas, saWmelic dagvviwyebia da nerwyvis denac Segvwyvetia.

nerwyvis pirobiTrefleqsuri gamoyofa pavlovis eqsperimentSi, ZaRls uwydebo-
da maSinac, Tu naTuris anTebis Semdeg mas sakvebs aRar aZlevdnen da es procedura 
mravaljer meordeboda. esec pirobiTrefleqsuri Sekavebaa. mas Sinagan Sekavebas 
uwodeben.

Tu Sen, regularulad, yovel diliT mtredebs fanjris rafaze sakenks uyri, 
fanjris gaRebis xma maTTvis pirobiT gamRizianeblad iqceva da isini am xmaze 
SenTan gaCndebian. magram, Tu fanjara bevrjer ise gaaRes, rom maT sakvebi aravin 
SesTavaza, refleqsi Sekavdeba, radgan fanjris gaRebis nacnobi xma maT aRa rafers 
hpirdeba _ sakvebTan aRar asocirdeba.

pirobiT refleqsebs didi mniSvneloba aqvs adamianis mudmivad cvlad gare-
moSi arsebobisTvis. mecnierebi, xumrobiT, upirobo refleqsebs moswavles 
adareben, romelsac ukve nacnob kiTxvebze mza pasuxebi aqvs da daufiqreblad 
pasuxobs. pirobiTi refleqsebi ki, maTi azriT, moswavles hgavs, romelic mou-
lodnel, ucnob kiTxvebze fiqrobs da mxolod amis Semdeg pasuxobs.

upirobo refleqsebi saxeobisTvis damaxasiaTebeli mudmivi, memkvidruli, Tan-
dayolili refleqsebia, romlebic warmoiqmneba garegani da Sinagani specifikuri 
upirobo gamRizianeblebis sapasuxod. pirobiTi refleqsi upirobo refleqsis sa-
fuZvelze aRmocendeba. pirobiTi refleqsebi individualuri repleqsebia, rom-
lebsac organizmi sicocxlis ganmavlobaSi iZens. pirobiT refleqsebsa da maTi 
Sekavebis formebs adaptaciuri mniSvneloba aqvs garemos cvlad pirobebTan Ses-
agueblad.

Tu gaqvs survili, SegiZlia Sens ZaRls pirobiTi refleq-
si gamoumuSao sityvaze „dajeqi“.
ZaRls gavis midamoze Zlier daaWire xeli, ZaRli dajdeba. 
es jdomis upirobo refleqsia, romelic ase warmoiqmneba: 
xelis Zlierad daWerisas Riziandeba kunTebisa da  myesebis 
receptorebi. receptorebidan agzneba mgrZnobiare nei-
ronebiT miemarTeba zurgisa da Tavis tvi nisaken, iqidan ki 
mamoZravebeli neironebiT wina da ukana kidurebis kunTebs 
gadaecema. ZaRli jdeba. Tu ZaRlis gavaze yoveli xelis daWerisas gaimeoreb 
 sityvas „dajeqi“ da amas mravaljer moimoqmedeb, ZaRls pirobiTi refleqsi 
gamoumuSavdeba da brZa nebaze „dajeqi“ _ gavaze xelis daWeris gareSec daj-
deba.
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gadaitane cxrili rveulSi da Seavse marjvena grafa.

upirobo refleqsi pirobiTi refleqsi

1. gadaecema STamomavlobiT

2. aqvs yvela adamians

3. aqvs mudmivi refleqsuri rkali

4. ar icvleba

5. akontrolebs zurgis tvini da 
Tavis tvini

a. qerqis romeli ubnebia agznebuli erTdroulad  am refleqsis dros?
b. rogor SeZlo sityvam kunTebis amoqmedeba?

1  ra SemTxvevaSi SeiZleba gaqres upirobo refleqsi?

2  rogor fiqrob, ra mniSvneloba aqvs garegan Sekavebas?

3  ra mniSvneloba aqvs Sinagan Sekavebas? axseni, ra moxdeboda mtredebs 
fanjris gaRebis xmaze gamomuSavebuli pirobiTi refleqsi mudmivad rom 
SerCenodaT, miuxedavad imisa, rom maT sakvebs aRarasodes SesTavazebdnen.

4  biWma Tavis sayvarel ZaRls, romelsac myarad hqonda gamomuSavebuli 
dajdomis refleqsi sityvaze „dajeqi“, moferebiT mimarTa _ „dabr Zandi“. 
ZaRli ar dajda.

a. rogor ggonia, ratom?

b. sityva „dajeqi“ Secvale sxva sityviT, romelsac ZaRli Seni azriT dae-
morCileba.

5  patara bavSvi dedas eqimTan uproblemod 
gahyva. mtkivneuli proceduris Catarebis Sem-
deg, bavSvi TeTrxalaTiani adamianis danaxvaze 
tiris.

a. axseni amis mizezi.

b. rogor daexmarebi bavSvs gaTavisufldes 
TeT ri xalaTis SiSisgn? daasaxele amis ori me-
Todi.
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adamianis  maregulirebeli  sistemebi

1. rogor fiqrob, ras uwodeben berZnulad garegani sekreciis jirkvlebs?

2. swori frazebis Sesabamis cariel ujrebSi Casvi niSani X.

a. Tiroqsini aCqarebs cilebis daSlas;

b. Tiroqsini aCqarebs cilebis sinTezs;

g. Tiroqsini stimulis aZlevs organizmis zrdas;

d. hipoTireozis dros sxeulis temperatura imatebs.;

e. hiperTireozis dros adamiani wonaSi matulobs;

v. Sinagani sekreciis jirkvlebis mesenjeri fermentia;

z. kalcitonini uzrunvelyofs kalciumis transports ZvalSi.

3. A ujredi gamoyofs hormons, romelsac bevri samizne organo aqvs. isrebi am 

organoebis funqciur mdgomareobaze miuTiTebs. sad mdebareobs es ujredi? 

aRmoaCine uzustoba diagramaSi.

Seajame Seni codna da gamocade Seni unarebi

a b g d e v z

A

nawlavi

kunTebi

filtvebi guli

cximovani
qsovili

kuWi
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g. daZabuli matCis Semdeg fexburTis gulSematkivrebis sisxlsa da SardSi 

glukozis raodenobis mateba SeniSnes. mouZebne axsna am faqts.

5. simpaTikuri nervuli sistema, Tirk mlis 

sisxlZarRvebis Seviwroebis gziT, Sardis 

warmoqmnis process aZlierebs.

a. Seni azriT, nefronis romeli sisxlZarRvis 

Seviwroebas eqneba aseTi efeqti?

b. rogor Seicvleba Sardis qimiuri Sedge-

niloba farisebraxlo jirkvlis hiper-

funqciisas?

4. a. vTqvaT A ujredi kuWqveSa jirkvlis ujredia, 

romelic erT-erT hormons gamoimuSavebs. maSin B 

ujredi aris:  

a. Trombociti

b. leikociti 

g. osteociti 

d. eriTrociti.

b. romel daavadebas aRwers ilustracia?

g. rogor SeiZleba am daavadebis mkurnaloba? 

a. antibiotikebiT;

b. insulinis miRebiT;

g. iodizebuli sakvebis miRebiT;

d. naxSirwylovani sakvebis miRebiT.

d. romeli eqimi mkurnalobs am daavadebas?

a. kardiologi;  

b. nefrologi;

g. nevrologi; 

d. imunologi.

A
B

A
B

nefronis agebuleba
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8. miuTiTe adgili, sadac agznebis gada-

cemis siCqare SedarebiT naklebia.

a. daaasaxele am cxovelebis nervuli sistemebis tipebi;

b. axseni maTi nervuli sistemebis gansxvavebuli agebulebis mizezebi;

g. Roris soliteri, planariis msgavsad, brtyeli Wiaa. Seadare am ori Wiis 

nervuli sistemebi da imsjele maTi gansxvavebis mizezebze.

7. amoicani organo:

6. ilustraciaze hidras, planariisa da Wiayelis nervuli sistemebia.

?

mdebareobs muclis RruSi

simpaTikuri nervuli sistema 
akavebs mis moqmedebas

kunTovani organoa

miekuTvneba eqskretorul 
organoTa sistemas

ar aris saSvilosno
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maxasiaTeblebi
endokrinuli 

sistema
nervuli 
sistema

mesenjeri hormoni

ujredebis tipi epiTeluri

signalis gadacema sisxliT

informaciis gadacemis 
siCqare

SedarebiT neli

11. xandazmuli adamiani, romelic mravali welia mkurnalobs kbilebs, stomato-

logTan vizitis win wnevis damwev preparats iRebda. mas Semdeg, rac kbilebis 

umtkivneulod mkurnalobaa SesaZlebeli, mas medikamenti aRar sWirdeba. axseni, 

ra moxda.

10. Seavse nervuli sistemis grafa.

9. miuTiTe swori pasuxi:

romeli organos muSaobas akontrolebs nervuli sistemis somaturi nawili?

a. kuWqveSa jirkvlis;

b. Sardis buStis;

g. muclis swori kunTis;

d. RviZlis. 

SearCie masala da Seqmeni zurgis tvinis ganivi Wrilisa da mamoZravebeli 
neironis modeli. masalis SerCevisas da modelebis Seqmnisas gaiTvaliswine:

a) sad mdebareobs zurgis tvinis mamoZravebeli neironis sxeuli dendri-
tebiTurT;

b) raSi mdgomareobs dendritebis funqcia;
g) faravs Tu ara dendritebs mielinis garsi. ratom?
d) raSi mdgomareobs mamoZravebeli neironis aqsonis funqcia?
e) gansxvavdeba Tu ara is zomiT dendritisgan?
v) dafarulia Tu ara aqsoni mielinis garsiT?
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gafantuli sklerozi centraluri ner-
vuli sistemis autoimunuri daava debaa. 
am daavadebis dros imunuri sistema uc-
xod miiCnevs mielinis garss, Tavs esxmis mas 
da anadgurebs. amerikelma mecnierebma Se-
qmnes aparati, romelic Tavis tvins asti-
mulirebs. axalma mowyobilobam daavadebul 
adamianebs problemis gadawyvetis da masze 
drouli reagirebis unari gauumjobesa. 

moiZie informacia am mZime daavadebis 
Sesaxeb da dawere referati „gafantuli 
skle rozi“ Semdegi sqemis mixedviT:

•	 daavadebis gamomwvevi mizezebi;

•	 daavadebis mimdinareoba;

•	 daavadebis niSnebi;

•	 mkurnalobis meTodebi.

wardeqi moxsenebiT klasis winaSe.

•	 gaizome pulsi, wneva da sunTqvis sixSire mosvenebul mdgomareobaSi. 
Seamowme, gamoyof Tu ara ofls. 

•	 Seitane monacemebi cxrilSi; 

•	 gaakeTe buqnebi an irbine adgilze 5 wuTis ganmavlobaSi. SegiZlia 
gairbino 200-300 metri. 

•	 gaizome igive parametrebi da Seitane monacemebi cxri lis Sesabamis 
grafaSi.

mosvenebul 
mdgomareobaSi

varjiSis Semdeg 

pulsi

wneva

sunTqvis sixSire

oflis gamoyofa
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•	 gamoTvale, rogor Seicvala TiToeuli parametri. ims jele da axseni 
cvlilebebis mizezi. 

•	 upasuxe Semdeg kiTxvebs:

a. organoTa romeli sistema uzrunvelyofs Cveni organizmis gadaad-
gilebas sivrceSi?

b. romeli nivTiereba uzrunvelyofs kunTs energiiT?

g. romel procesSi gamoiyofa es energia? 

d. romeli organoebidan transportirdeba kunTSi am procesSi monaw-
ile nivTierebebi?

e. ra gziT transportirdeba es nivTierebebi?

v. rogor tovebs nivTierebaTa gardaqmnis produqtebi Cvens orga-
nizms?

z. romeli sistema uzrunvelyofs sayrden-mamoZravebeli, saWmlis 
momnelebeli, gul-sisxlZarRvTa, sasunTqi da gamomyofi sistemebis 
koordinirebul muSaobas?
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proeqti
endemuri Ciyvi

aqtivoba 1:  gaecaniT maswavleblis mier wardgenil problemas da SeTanxmdiT 
proeqtis gegmaze. SeqmeniT Sereuli jgufebi.  

aqtivoba 2: moiZie informacia rogor moqmedebs iodis deficiti mozardis 
ganviTarebaze. ra kavSiria Cernobilis atomuri sadguris avariasa da ioddefi-
citiT daavadebuli adamianebis raodenobis zrdas Soris. 

aqtivoba 3: jgufis wevrebTan da maswavlebelTan erTad Seadgine kiTxvari, 
romliTac daadgen, ra informacia arsebobs mosaxleobaSi ioddeficituri Ci-
yvis Sesaxeb. gamokiTxva Caatare kiberusafrTxoebis wesebis dacviT.  

endemuri Ciyvi garemos adgilobrivi TaviseburebebiT ganpirobebuli mniS-
vne lovani problemaa, romelsac arainfeqciur daavadebaTagan gavrcelebis, da-
a vadebulTa da riskis winaSe myofTa raodenobis mixedviT, erT-erTi pirveli 
ad gili ukavia. es daavadeba saqarTvelosTvis odiTgan samxareo paTologias 
war moadgenda, romlis Sesaxeb jer kidev vaxuS ti batoniSvili Tavis wignSi `aR-
wera samefosa saqarTveloisa~ mogviTxrobda. 

ioddeficitma bavSvebSi SesaZlebelia fizikuri da gonebrivi ganviTarebis 
Seferxeba gamoiwvios.

 arsebobs mosazreba, rom saqarTveloSi ioddeficituri CiyviT daavadebul-
Ta ricxvma sagrZnoblad imata. am faqts Cernobilis atomur sadgurze momxdar 
avarias ukavSireben. 

moamzade posteri, romliTac xels Seuwyob adamianis cnobierebis amaRlebas 
am daavadebasTan dakavSirebiT.   

aqtivoba 1:  gaecaniT maswavleblis mier wardgenil problemas da SeTanxmdiT 

proeqtis mimdinareobis etapebi:

posteris prezentaciis dros xazgasmiT warmoa-
Cine:

•	 ratom uwodes daavadebas `endemuri Ciyvi~?
•	 ra kavSiria daavadebis gavrcelebis sixSi ris 

matebasa da Cernobilis atomuri sadgu ris 
avarias Soris;

•	 rogor icvleba farisebri jirkvlis zoma? 
rogor Seesabameba es cvlileba jirkvlis 
mier Sesasrulebebl funqcias?

•	 ra prevenciuli RonisZiebebi unda  gaataros 
saxelmwifom da konkretulma individma daa-
vadebis prevenciis mizniT;

•	 raSi mdgomareobs  hiperTireozis radioaqtiuri iodiT mkurnalobis prin-
cipi? ratom ar gamoiyeneba es meTodi endemuri Ciyvis samkurnalod?

•	 ra raodenobiT iodidi aRmoCnda sufris marilis Sen mier gamokvleul ni-
muSebSi.

•	 rogori iqneba Seni rekomendacia iodizebuli marilis SenaxvasTan dakavSire-
biT.
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proeqtis aqtivobebis  droSi ganawilebis sqema
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aqtivoba 1

aqtivoba 2

aqtivoba 3

aqtivoba 4

aqtivoba 5

aqtivoba 6

aqtivoba 7

aqtivoba 4: Seagrove kvlevis Sedegebi, daamuSave jgufis wevrebTan erTad da 
waradgine klasSi. 

aqtivoba 5: jgufis wevrebTan erTad daamuSave maswavleblis mier SerCeuli, 
daavadebaTa kontrolis erovnuli centris mier gamoqveynebuli kvlevis Sede-
gebi da gamoitane daskvna.

https://bit.ly/3r2xkYS

https://bit.ly/3mxqY04

https://bit.ly/3nwjj3n

https://bit.ly/3ajXEbb

https://cutt.ly/ThZGnbs

aqtivoba 7: jgufis wevrebTan erTad daamzade sainformacio xasiaTis pos-
teri, romliTac xels Seuwyob skolis sazogadoebis cnobierebis amaRlebas 
ioddeficitur CiyvTan dakavSirebiT. 

aqtivoba 8: SeafaseT proeqti. imsjeleT mis dadebiT da uaryofiT mxareebze, 
gaumjobesebis gzebze. SeafaseT sakuTari wvlili da Tqveni jgufis sxva wevre-
bis mier gaweuli samuSao. 

 aqtivoba 6:  jgufebSi CaatareT eqsperimenti:  sxvadasxva mwarmo-
eblis sufris marilis nimuSebSi daadgineT iodis Semcveloba bmul-
ze miTiTebuli instruqciis mixedviT. eqsperimentis mimdinareobisas 
daicavi usafrTxoebis wesebi. https://bit.ly/3p4Ebz8
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2 SegrZnebis organoebi 

SegrZnebis organoebs organizmis jaSuSebs u wo-
deben, romlebic garemoSi momxdar cvlilebebs 
magar, Zvlovan garsSi momwyvdeul centralur 
nervul sistemas atyobineben. 

SegrZnebis organoebis mTavari komponenti re-
ceptoria. SegrZnebis organoebis receptors spe-
cialur ujreds an mgrZnobiare nervuli boWkos 
daboloebas uwodeben, romelic  zemgrZnobiarea 
garkveuli gamRizianeblis mimarT. zog receptors 
sinaTlis susti sxivi aagznebs, zogs _ temperatu-
ra, zogs _ haeris odnavi rxeva, zogs _ susti Se-
xeba, zogs ki _ qimiuri nivTierebis sul ramdenime 
molekula.

receptoridan informacia qerqis Sesabamis 
mgrZnobelobiT zonamde aRwevs da amis Semdeg Cven 
vxedavT, gvesmis, vgrZnobT Sexebas, gemosa da suns. 

Tavebi:

Tema

1. mxedvelobis organo

2. smenis organo, wonaswo-

robis organo

3. Sexebis organo,  ynosvis 

organo, gemovnebis 

 organo





2.1 mxedvelobis organo

mxedvelobis receptorebi _ kolbebi (lurji) da Cxirebi (yviTeli) 
eleqtronul mikroskopSi



SegrZnebis  organoebi

•	 imsjelo SegrZnebis organoebis mniSvnelobaze;

•	 aRwero Tvalis agebuleba da ganmarto misi sxvadasxva komponentis funq-
cia;

•	 axsna rogor axerxebs Tvali axlo da Sors myofi sagnebis danaxvas;

•	 sqematurad warmoadgino axlomxedveli da Sorsmxedveli adamianis Tvali;

•	 Seqmna Tvalis martivi samganzomilebiani modeli;

•	 imsjelo Tvalis daavadebebis mkurnalobis Tanamedrove meTodebze;

•	 urCio axlomxedvel megobars Tvalis efeqturi varjiSi.

imetyvele, rogorc 
mecnierma

sklera

badura

rqovana

miniseburi sxeuli

broli

guga

mxedvelobis receptori

axlomxedveloba

Sorsmxedveloba

astigmatizmi

kataraqta

Sen SeZleb:

Tvalis agebuleba

garemodan informaciis udides nawils Cven 
TvaliT aRviqvamT.

Tvali sami garsisgan Sedgeba. gareTa, TeTri 
garsi skleraa. is Tvalis wina nawilSi gamWvir-
vale rqovanaSi gadadis.

mxedvelobis

 nervi

miniseburi 

sxeuli

Tvalis agebuleba 

badura

sklera

wamwamovani kunTi

sisxlZarRvovani 

garsi

broli

rqovana

guga

feradi garsi
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 • daxate TeTr furcelze sxvadasxva feris figurebi. Sedi bnel oTaxSi 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. kol-
bebi ki mxolod Zlieri ganaTebisas igznebian da kargad arCeven ferebsac da 
gamosaxu lebis umcires detalebsac.

receptorebidan agzneba mxedvelobis nerviT, qerqis mxedvelobis zonas ga-
daecema.

qerqis romel ubanSia moTavsebuli es zona?1

skleris SigniT Sua _ sisxlZarRvovani garsia, romlis wina nawils feradi 
garsi hqvia.

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 refleqsurad viwrovdeba da farTovdeba. Zlieri ganaTebi-
sas ferad garsSi arsebuli irgvlivi kunTebi ikumSeba da gugis xvrels aviw-
roebs, sibneleSi ki, gaswvrivi kunTebis SekumSviT, xvreli farTovdeba.

gugis ukan gamWvirvale, mkvrivi brolia, romelsac wamwamovani kunTi ukav-
Sirdeba. am kunTis SekumSva-modunebiT broli formas icvlis.

Tvali SigniT ufero, gamWvirvale nivTierebiT _ minisebri sxeuliT aris am-
ovsebuli.

gugis xvreliT sinaTle Tvalis yvelaze Rrmad mdebare  garsamde _ baduram-
de aRwevs, romelSic sinaTlis receptorebia moTavsebuli.

vidre sxvadasxva sagnidan areklili sinaTlis sxivi baduramde miaRwevs, is 
gzaSi mimarTulebas icvlis-rqovanaSi, brolsa da minisebur sxeulSi gavlisas 
gardatydeba da baduraze 1800 -iT amobrunebuli gamosaxuleba miiReba. es „Sec-
doma“ tvinSi swordeba. rogorc amboben, Tvali samyaros Tavdayira aRiqvams, 
magram tvinma iswavla misi norma lurad danaxva.

1. Tvali sibneleSi; 

2. feradi garsis kunTebi: A_ irgvlivi, B _ gaswvrivi.

3. Tvali mkveTr sinaTleze.

A
B

Tvalis feradi garsi

1 2 3
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rogor fiqrob, romeli struqtura ver asrulebs  Tavis funqcias am dros?2

sagnis mkafiod dasanaxad aucilebelia, rom misi gamosaxuleba zustad badu-
raze fokusirdes.

rogor aris SesaZlebeli Sorsa da axlos myofi sagnebis mkafiod danaxva? 
gadamwyveti roli am procesSi brols eniWeba. rodesac Sors arsebul sagnebs 
vuyurebT, broli brtyeldeba da amitom masze moxvedrili sinaTlis sxivi pa-
tara kuT xiT gardatydeba.

axlos mdebare sagnebis yurebisas ki broli amoiburceba da sinaTlis sxivs 
didi kuTxiT gardatexs. brolis simrudis aseT cvlilebas akomodacia ewodeba.

Tvalis daavadebebi

zogjer Tvali kargavs akomodaciis unars da adamians saTvalis tareba sWir-
deba.

ilustraciaze axlomxedveli da Sorsmxedveli adamianis Tvalis sqematuri 
gamosaxulebebia.

axlomxedveli adamiani Sors myof sagnebs bundovnad xedavs, radgan gamosax-
uleba ver aRwevs baduramde da mis win fokusirdeba.

axlomxedvelobis mizezi SesaZloa  odnav wagrZelebuli Tvalis formac iyos. 
axlomxedvelebi ormxriv Cazneqil linzebian saTvales atareben. aseTi linza 
amcirebs sinaTlis sxivis gardatexis kuTxes.

SuqniSani baduraze fokusirdeba

axlomxedveloba
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astigmatizmis  mizezi rqovanas an brolis sxvadasxvagvari simrudea mis sxva-
dasxva ubanSi. amitom sinaTle am ubnebSi gansxvavebulad gardatydeba da gamo-
saxulebis zogierTi nawili baduris win, zogi ki ukan miiReba.

kataraqta asakovan adamianebSi Tvalis erT-erTi yvelaze gavrcelebuli daa-
vadebaa. misi mizezi gamWvirvale brolis SemRvrevaa. amis gamo adamianebi sagnebs  
ise bundovnad xedaven, TiTqos daorTqlil minaSi ixedebodnen.

kompiuteruli Tvalis sindromi _ simptomebis kompleqsia, romelic viTar-
deba kompiuterTan xangrZlivi an araswori muSaobisas. aseTi reJimi iwvevs Tva-
lis mamoZravebeli kunTebisa da wamwamovani kunTebis gadaRlas. aseve iklebs 
quTuToebis xamxamis sixSire, rasac Tvalis lorwovani garsisa da rqovanas ga-
moSroba mohyveba. am sindromis yvelaze gavrcelebuli niSnebia:

•	 mxedvelobis gaoreba da dabindva;

•	 TvalSi ucxo sxeulis SegrZneba;

•	 tkivili Sublis areSi;

•	 gulisrevis SegrZneba;

•	 Tavbrusxveva;

•	 Tvalebis CawiTleba, cremldena;

•	 sinaTlis SiSi;

•	 kisrisa da mxrebis tkivili.

rogor linzebs SeurCevdi  aseT adamians?3

Sorsmxedveli adamianis TvalSi gamosaxuleba baduris ukan fokusirdeba. 
amis mizezi xSirad SedarebiT brtyeli Tvalis formaa.

Sorsmxedveloba

kataraqta
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Tvali gareTa, Sua da SigniTa garsebisgan Sedgeba. sagnidan areklili sinaTlis 
 sxivi Tvalis sxvadasxva nawilSi gardatydeba da baduramde aRwevs. baduraze sinaT-
lis receptorebi _ Cxirebi da kolbebia ganlagebuli. sinaTlis sxivis moqmede biT  
mxedvelobis receptorebi aigzneba da informacia mxedvelobis nerviT qerqis ke-
fis ubans gadaecema. 

axlomxedveloba, Sorsmxedveloba, astigmatizmi, kataraqta, kompiuteruli 
Tvalis sindromi Tvalis gavrcelebuli daavadebebia.

1  dayavi 10-15 wuTi Zlier ganaTebul oTaxSi. Caixede sarkeSi da daak-
virdi gugis xvrels. gadainacvle bnel oTaxSi. dainaxe raime sagani? ra-
tom? cota xanSi SeamCnev, TandaTan rogor „gaCndeba“ oTaxSi arsebuli 
sagnebi. 

rogor fiqrob, ra moxda? Caixede sarkeSi da Seamowme Seni varaudi.

2  dahyavi 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 cisfer-
Tvaleba ufro metia, vidre muqTvaleba. SegiZlia axsna amis mizezi? 
daiTvale, ramdeni cisferTvalaa klasSi. 

aage svetovani diagrama. emTxve va Seni klasis monacemebi am kanonzom-
ierebas?

4  ormxriv amozneqili linza Tvals vizualurad adidebs, Cazneqili ki 
apataravebs. 

daakvirdi, rogor gamoiyureba Tvali saTvalis minaSi da Seecade amoic-
no Sorsmxedveli da axlomxedveli adamianebi.

1  amoicani kunTi:

?

mdebareobs qalaze

ar aris mimikuri

aqvs Tvalis damcvelobiTi funqcia

aris nebiTi

ar aris saReWi

ar aris Tvalis mamoZraavebeli
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3  CamonaTvalidan SearCie terminebi da aRwere gza, romelsac sinaTlis 
sxivi garemodan mxedvelobis receptoramde gaivlis.

1. miniseburi sxeuli; 2. Tvalis mamoZravebeli kunTi; 3. broli; 4. rqovana; 

5. wamwamovani kunTi; 6. feradi garsis irgvlivi kunTi; 7. badura; 

8. feradi garsis gaswvrivi kunTi; 9. guga.

1  ra daniSnuleba aqvs skleras? 

5  Tu axlomxedveli xar, eqimi  girCevs:

•	 fanjris minas miawebe plastilinis patara, 5mm diametris mqone 
 bur Tula;

•	 dadeqi fanjarasTan axlos da ramdenime wamiT Sexede burTulas;

•	 amis Semdeg, ramdenime wamiT SeaCere mzera fanjris gareT, raime 
 Soreul saganze;

•	 gaimeore es procedura 8 _10-jer. 

Seni azriT, ratomaa es procedura axlomxedvelebisTvis sasargeblo?

3  cremli lizocims Seicavs. ra 
daniSnuleba aqvs cremls? 

4  SesaZloa Tu ara, surdom Tvalis 
garsis anTeba gamoiwvios?

2  ratom mogvdis cremlebi surdos 
dros?

 →  →  →  →    

2  Sevse cxrili:

Tvalis nebiTi kunTebi Tvalis uneblie kunTebi

sacremle 

arxi

sacremle 

jirkvali
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6  Tvalis romel daavadebas aRwers ilustracia?

 1  
•	 wignis kiTxvisas an kompiuterTan muSaobisas, yovel 45 wuTSi er-

T xel, 15 wuTi Seisvene;
•	 kiTxvisas manZili wignsa da Tvalebs Soris unda iyos 30_40 sm, 

xolo Tvalsa da kompiuteris monitors Soris _ 50_60-sm; 
•	 nu ikiTxav transportSi; 
•	 nu uyureb televizors da nu imuSaveb kompiuterTan srul sib-

neleSi;
•	 eride Zlier ganaTebas, is zedmetad agznebs Tvalis receptorebs;
•	 Tvalebze cudad moqmedebs mzis pirdapiri sxivebi, amitom atare 

mzis saTvale.

 2  franguli impesionizmis fuZemdebeli klod mone sicocxlis 
bolo wlebSi kataraqtiT daavadda. amis mizezad brolze mzis sxivebis 
pirdapir zemoqmedebas miiCneven. cnobilia, rom mxatvris Sedevrebis 
udidesi umravlesoba Ria cis qveS iqmneboda.

 3  ofTalmologi eqimia, romelic Tvalis daavadebebs mkurnalobs.

klod mones Sedevrebi:

 kataraqtamde da kataraqtis Semdeg
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2.2 smenis organo, 
wonasworobis organo

es spiralurad ganlagebuli ujredebi SigniTa yuris lokokinis mTavari 
ujredebia, romlebic haeris rxevas eleqtrul signalebad gardaqmnian da 
 Tavis tvins awvdian.



SegrZnebis  organoebi

•	 aRwero gareTa, Sua da SigniTa yuris agebuleba;

•	 daakavSiro yuris nawilebis agebuleba maT funqciebTan;

•	 ganmarto, rogor aisaxeba Zlieri xmauri smenaze;

•	 imsjelo smenadakarguli adamianebis mkurnalobis tradiciul da Tanamed-
rove meTodebze;

•	 amoicno struqtura laTinuri saxelwodebis mixedviT.

Sen SeZleb:

smenas, mxedvelobasTan erTad, udidesi mniSvne-
loba aqvs adamianis garemoSi orientaciisTvis.

 • yuradRebiT mousmine Sen garSemo xmebs 5 wu-
Tis ganmavlobaSi da CainiSne, ra bgerebi gesmis, 
romeli sagnebi gamoscemen mas?

bgerebs vibraciis mdgomareobaSi myofi  sagani 
warmoqmnis, romelic arxevs haeris mo lekulebs. 
smenis organos daniSnulebaa aRiqvas es rxevebi da 
informacia Tavis tvins gadaugzavnos.

haeris rxeva, sanam mas bgeris saxiT aRviqvamT, 
sakmaod rTul gzas gadis smenis organoSi _ yurSi.

yurs rTuli agebuleba aqvs. masSi gareTa (A), Sua (B) da SigniTa (C) yurs gamo-
yofen.

gareTa yuri yuris niJarisa (1) da sasmeni milisgan (2) Sedgeba. is krebs haeris 
talRebs da Sua yurisken agzavnis.

gareTa yurs Sua yurisgan dafis apki (3) yofs. misi sisqe daaxloebiT 0,1 mm 
-ia. gareTa yuridan Sesuli haeris talRa dafis apks arxevs. yurisTvis aR-
saqmeli usustesi Cqamis drosac ki es membrana irxeva da rxevebi Sua yuris 
patara Zvlebs _ CaquCs (4), grdemlsa (5) da uzangs (6) rigrigobiT gadaecema. es 
Zvlebi erTmaneTTan moZravadaa SeerTebuli. Sua yurSi rxevebi Zlierdeba.                                                                                                                                       
Sua yuri evstaqis luliT (7) cxvir-xaxas uerTdeba.

imetyvele, rogorc 
mecnierma

sasmeni mili

dafis apki

CaquCi

grdemli

uzangi

evstaqis lula

vestibularuli aparati 

1

A

2

4
5

6

B

7

3

C

yuris agebuleba:

A _ gareTa yuri; B _ Sua yuri; 

C _ SigniTa yuri; 1. yuris 

niJara; 2. sasmeni mili; 3. dafis 

apki; 4. CaquCi; 5. grdemli; 

6. uzangi; 7. evstaqis lula.
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rogor fiqrob, ra mniSvneloba aqvs am faqts? rogoria wneva  dafis apkis gareT 
da SigniT?

1

Sua yuridan rxevebi uzangiT SigniTa  yurSi  
moTavsebul lokokinamde aRwevs. lokokina spi-
ralurad daxveuli Zvlovani arxia, romelic 
siTxiTaa amovsebuli.

lokokinis xveulebis SigniT  membranaa gaWi-
muli. membrana sxvadasxva sigrZis 24 000-mde Zaf-
isagan Sedgeba. Zafebis  sigrZe lokokinis fuZidan 
mwvervalis mimarTu lebiT TandaTan matulobs. 
yvelaze grZeli Zafis sigrZe 0,5 mm-ia. Zafebi 
sme nis receptorebs ukavSirdeba.

uzangi lokokinis e.w. ovalur sarkmels „uka-
kunebs“. lokokinis kedlis rxeva masSi arsebul 
siTxes gadaecema. siTxis rxeva Zafebs amoZravebs, 
Zafebis rxeva ki receptorebis agznebas iwvevs. 
agzneba smenis nerviT qerqis safeTqlis wilamde 
aRwevs da Cven bgeras aRviqvamT.

wonasworobis organo

SigniTa yurSi, lokokinis garda, wonasworobis organo _ vestibularuli 
aparatia moTavsebuli. is sami naxevarrkalovani arxisa (1) da ori parkisgan (2) 
 Sedgeba. 

mTeli es sistema siTxiTaa amovsebuli. arxebisa da parkebis kedlebze recep-
torebia (3) ganlagebuli, romelTa mgrZnobiare bususebi siTxeSia moTavsebuli. 
parkebSi mravali uwvrilesi kiris kristalia (4).

mecnierebi lokokinis membranas  SigniTa yurSi moTavsebul mikroskopul 
cocxal ro ials adareben, xolo membranis Zafebs _ roialis simebs.

smenis nervi

20 000 hc

7 000 hc

200 hc

3000 hc 4000 hc

600 hc

1000 hc

1500 hc

smenis nervi

smenis

receptorebi
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avtomobilis  mkveTrad damuxruWebisas Sen sxeulis normalur  mdgomareobas  
swored wonasworobis organos  meSveobiT inarCuneb.

Tavis trialisas, atraqcionebze brunviTi moZraobebisas, gemiT mogzauro-
bis dros, adamianebs gulisrevisa da Tavbrusxvevis SegrZneba aqvT. es vestib-
ularuli aparatis gaRizianebaze avtonomiuri nervuli sistemis pasuxia. ase-
Ti SegrZnebebi, gansakuTrebiT kosmonavtebSi, uwonadobis mdgomareobis dros 
iCens Tavs.

gareTa yuris funqciaa mimarTos haeris talRebi Sua yurisken. Sua yuris 
 funqcia bgeris gaZlierebaa. SigniTa yurSi arsebuli smenis receptorebi sme nis 
nerviT informacias Tavis tvins awvdis. vestibularuli aparati SigniTa yur Sia 
moTavsebuli. is Tavis tvins gadascems informacias sxeulis sivrceSi mdebareobi s 
Sesaxeb .

otoliTi _ (berZn.otos _ yuri, liTos _ qva)

ras ambobs termini

Tavis an sxeulis gadaxrisas romelime mimarTulebiT siTxe da kristalebi 
moZraobas iwyebs da sxva bususebs aRizianebs. amas sxva receptorebis agzneba 
mohyveba. isini Tavis tvins sivrceSi sxeulis uCveulo mdgomareobis Sesaxeb 
awvdian informacias. am informaciis sapasuxod, Tavis tvini garkveul kunTebs 
aamoqmedebs, ris Sedegadac sxeuls normaluri mdebareoba ubrundeba.

siTxe da kristalebi simZimis ZaliT awveba garkveul bususebs da receptore-
bis agznebas iwvevs. isini Tavis tvins awvdian informacias organizmis normalu-
ri, Cveuli mdebareobis Sesaxeb sivrceSi.

1

2

3

4

vestibularuli aparati
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1  ipove Secdoma ilustraciaze:

2  Seqmeni yuris agebulebis martivi sqema. sqemaze isrebiT miuTiTe ubne-
bi, romlebic aTanabrebs wnevas dafis apkis orive mxares.

•	 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 ufro didia manZili, 
miT ukeTesia smena;

•	 Seni azriT, ra mniSvneloba aqvs cdis TvaldaxuWul mdgomareobaSi 
Catarebas?
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3  sqema aRwers gzas, romlis gavliT garemoSi aRmocenebuli rxeva smenis 
receptoramde aRwevs. ipove Secdoma sqemaSi:

1  Sua yuris anTeba zogjer dafis apkis gaxvretas iwvevs. SeiZleba 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. axseni, ratom?

3  ratom vifarebT refleqsurad yurebze xels Zlieri xmaurisas?

4  asakis matebasTan erTad, sasmeni Zvlebis SeerTebis adgilebSi xSirad 
marilebi lagdeba. amitom xandazmulebTan zogjer xmamaRali laparaki gvi-
wevs. axseni, ratom?

5  yuris romel ganyofilebaSi vrceldeba bgera yvelaze dabali siCqa-
riT?

6  ra amoZravebs uSualod yuris lokokinis membranis Zafebs?

a. lokokinaSi arsebuli siTxis rxeva;
b. dafis apkis rxeva;
g. haeris rxeva;
d. sasmeni Zvlebis moZraoba.

7  CamoTvlili struqturebidan romeli ar monawileobs uSualod rxevis 
gadacemaSi?

dafis apki; CaquCi; yuris niJara; membranis Zafebi; siTxe lokokinaSi; evstaqis 
mili.

gareTa sasmeni  mili
 
→ dafis apki

 
→ grdemli

 
→

→ CaquCi
 
→ uzangi

 
→ 

→ lokokinaSi arsebuli siTxe, evstaqis mili
 
→ 

→ lokokinis kedeli
 
→ membranis  Zafebi

 
→ 

→ smenis receptori
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8  Sida yuris erT-erT komponents otoliTebs uwodeben. otos ber-
Znulad yurs niSnavs, liTos qvas. amoicani es komponenti da ganmarte misi 
daniS nuleba.

9  germanel kompozitors, ludvig van 
beT hovens, sicocxlis bolo wlebSi smena 
Zlier dauqveiTda. miuxedavad amisa, is mainc 
qmnida musikalur nawarmoebebs. 

amboben, rom dakvrisas kompozitori ni -
kapiT joxs eyrdnoboda, romlis meore bo-
lo instrumentze iyo damagrebuli. 
raSi exmareboda es kompozitors? rogor 
fiqrob, SeiZleba misi smenis daqveiTebis 
mizezi smenis nervis an qerqis smenis zonis 
dazianeba yofiliyo? 

daasabuTe Seni mosazreba.

xangrZlivma xmaurma SeiZleba gastriti, kuWis wyluli da hipertonuli 
daavadebac ki gamoiwvios.

 1  Zlier xmaurSi xangrZlivad 
yof nas da xmamaRali musikis xSirad 
mosmenas ara marto smenis gauareseba, 
aramed zogjer siyruec mohyveba. mec-
nierulad dadasturebulia, rom sme nis 
receptorebi gansakuTrebiT mgrZno-
biareni arian maRali sixSiris Zlier 
bgerebze, romlebic maT ganadgurebas 
iw vevs. xmamaRali musika Zalian dam-
Rlelad moqmedebs adamianze da xSi rad 
uZilobis mizezi xdeba.
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2  sasmeni milis kedlebi mudmivad gamoyofs e.w yuris gogirds, 
romelsac antibaqteriuli Tvisebebi aqvs. Cveulebriv, is TavisiT ga-
moidevneba, Tumca Tu Cveni yuris jirkvlebi zedmetad gaaqtiurda an 
SedarebiT viwro sasmeni mili gvaqvs, gogirdi SeiZleba milSi dagrovdes 
da sacobi warmoqmnas. am dros cudad gvesmis da yurebSi Suili gvaqvs. 

zogjer sacobi 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. aucileblad 
mimarTe eqims.

3  smenis receptorebis SeswavlisTvis 
2004 wlis nobelis premia fiziologiisa 
da medicinis dargSi linda buks mieniWa.
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2.3 Sexebis organo, ynosvis organo, 
gemovnebis organo

ase gamoiyureba adamianis enis zedapiri eleqtronul mikroskopSi. vardis-
feri konusebi Zafismagvari gamonazardebiT  meqanoreceptorebia, romlebic 
Sexebas grZnoben.
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kani

Sen ukve ici, rom kani, TirkmelebTan erTad, 
mavne nivTierebebisagan organizmis ganTavisufle-
basa da Termoregulaciis procesSi mona wi leobs. 
Tumca mi si funqciebi mxolod amiT ar Semoifar-
gleba. kani erT-erTi Zalze mniSvnelovani Seg-
rZnebis organoa. am funqcias is dermaSi moTavse-
buli receptorebis saSualebiT axorcielebs.

•	 daasaxelo kanSi moTavsebuli receptorebis tipebi da imsjelo kanze, ro-
gorc erT-erT umniSvnelovanes SegrZnebis organoze;

•	 Seajamo kanis mniSvneloba adamianisaTvis;

•	 axsna, ra mniSvneloba aqvs ynosvisa da gemovnebis receptorebs adamianis-
Tvis;

•	 Camoayalibo, ra ZiriTadi gansxvavebaa qemoreceptorebsa da sxva saxis re-
ceptorebs Soris;

•	 sqematurad warmoadgino sxvadasxva saxis SegrZnebis Camoyalibebis procesi;

•	 eqsperimentiT daakvirde gemovnebis receptorebis gadanawilebas enaze da 
gemos SegrZnebis gaCenas.

imetyvele, rogorc 
mecnierma

Sexebis, tkivilis, 

siTbos, sicivis, 

gemovnebis, ynosvis 

receptorebi

Sen SeZleb:

 • frTxilad gadaitare fanqari loyaze. igrZeni?

es Sexebis receptorebi amoqmeddnen. isini imdenad mgrZnobiareni arian, rom 
niavic  ki aagznebT. Cven Tmaze Sexebasac vgrZnobT, miuxedavad imisa, rom Tmis 
Reri mkvdari ujredebisagan Sedgeba. saqme isaa, rom Tmis bolqvebi didi raode-
nobiT Seicavs Sexebis receptorebs.

rodesac nemsi gerWoba, tkivilis receptorebi igznebian. isini ara mxo-
lod Zlier meqanikur zemoqmedebaze reagireben, aramed aseve Termuli, 
eleqtruli da qimiuri gamRizianeblebis sapasuxod moqmedeben.

kanis agebuleba: 1. epidermisi; 2. derma; 

3. cximovani ujredebi; 4. saofle jirkvali; 

5. sisxlZarRvebi; 6. Tmis Ziri; 7. cximis 
jirkvali; 8. Tmis amwevi kunTi; 9. receptori.

1

2

3

4 5 6 8
7 9
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tkivilis receptorebi kanSi araTanabrad arian gabneulni. gansakuTre-
biT didi raodenobiT arian isini Tavmoyrilni TiTebze, tuCebze, piris 
Rrus organoebze.

garemos temperaturas sicivisa da siTbos receptorebi aRiqvamen. si-
civis receptorebi 200 C-is qvemoT arian aqtiurebi, siTbos receptorebi 
ki 300-450 C-ze reagireben. swored es  receptorebi arian  uSualod Car-
Tulni Termoregulaciis rTul procesSi da mis sawyis rgols warmoad-
genen.

garemos temperaturis mateba 300 C-mde siTbos receptorebs aRagznebs.
Tavis tvinSi maT mier gagzavnili informaciis sapasuxod, kanis sisxl-
ZarRvebi farTovdeba, maTSi sisxlis nakadi Zlierdeba da organizmi kani-
dan siTbos kargavs. garemos temperaturis mkveTrad awevis SemTxvevaSi  
saqmeSi ukve saofle jirkvlebi erTvebian da organizmi grildeba.

garemos temperaturis 200 C-ze qvemoT dacemas sicivis receptorebi 
grZnoben da am informacias Tavis tvins gadascemen.

aRwere, rogor viTardeba movlenebi  Tavis tvinidan wamosuli brZanebis sa-
pasuxod.

1

gifiqria, ratom vkankalebT, rodesac gvciva?

kankaliT organizmi gadaciebas ebrZvis. kankali kunTebis swrafi da xSiri, 
susti SekumSvebia. kunTebis muSaobisas organizmSi siTbo warmoiqmneba da mas 
gadaciebis safrTxe aRar emuqreba.

siTbos gacemas organizmidan kanqveSa cximovani Srec abrkolebs. is erTgvari 
Termoizolatoris rols asrulebs.

es Sre meqanikuri dazianebisaganac icavs organizms.

ynosvis organo

ynosvis receptorebi cxviris Rrus zeda nawil-
Si, ynosvis ubanSia (1) moTavsebuli. isini sxvadasxva 
sunze reagireben.

mecnierTa umravlesobis azriT, nivTierebebis 
suns misi molekulis forma gansazRvravs. sxvadas-
xva formis (e.i sxvadasxva sunis) molekulebi (2) 
ynosvis receptoris (3) Sesabamisi formis ubnebs 
ukavSirdebian. amas ynosvis receptoris agzneba mo-
hyveba. agzneba ynosvis nerviT (4) qerqis mgrZnobe-
lobis zonas gadaecema da Cven suns SevigrZnobT.

ynosvis receptorebs saocrad maRali mgrZnobeloba axasiaTebT. magaliTad, 
merkaptanis sunis SesagrZnobad, romelsac skunsi gamoyofs, misi erTi moleku-
lac ki sakmarisia. skunss amis gamo myrala Searqves. is am Zlier usiamovno sunis 
gamoyofiT Tavs mtacebelTa Tavdasxmisagan icavs.

1
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rodesac nivTierebis suni gvinda SevigrZnoT, mas vynosavT _ axlos mig vaqvs 
 cxvirTan da swrafad da Rrmad SevisunTqavT haers. ratom viqceviT ase?

2

gemovnebis organo

gemovnebis receptorebis umravlesoba enazea ganla-
gebuli, Tumca isini xaxaze, sasasa da xorxsarqvelzec 
ki gvxvde bian.

gemovnebis receptorebs oTx ZiriTad jgufad  yofen. 
TiToeuli tipi  specifikurad  Riziandeba im nivTier-
ebebiT, romlebic mware (1), tkbil (2), mJave (3) da mlaSe 
(4) gemos SegrZnebas iZlevian.

erTi tipis receptorebi  umetesad erTad iyrian Tavs  
da dajgufebebs qmnian enis sxvadasxva ubanSi. enis cen-
tralur nawilSi receptorebis raodenoba SedarebiT 
mcirea.

 • daide enis centrSi yvelis an moxarSuli xorcis naWeri. igrZeni gemo? ras 
moimoqmedeb gemos gasasinjad? rogor Cndeba gemos SegrZneba?

ama Tu im sakvebis gemos SegrZnebas ramdenime saxis receptoris erTdrouli 
gaRizianeba iwvevs.

gemovnebis bolqvebi mikroskopSi

1

2

3

4 4

3

1

2

3

ynosvis ubnis agebuleba

gemovnebis receptorebis 
ganawileba enaze

4
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SegrZnebis  organoebi

 • yuris sawmendi CxiriT jer frTxilad Seexe enas, Semdeg ki Zlier daaWire 
mis zedapirs. 

•	 axla Seexe enas jer Tbili, Semdeg ki _ civi kovziT;

•	 CamoTvale, ra SegrZnebebi gagiCnda;

•	 myisierad aRmocenda es SegrZnebebi?

•	 gemovnebis receptorebis garda, kidev ra saxis receptorebia ganlagebu-
li enaze?

kani erT-erTi mniSvnelovani SegrZnebis organoa. masSi moTavsebulia Sexebis, 
tkivilis, sicivis, siTbos receptorebi. TermoregulaciaSi kani swored tempera-
turis receptorebis saSualebiT monawileobs. kans damcvelobiTi funqciac aqvs.
ynosvis receptorebi ganlagebulia cxviris Rrus zeda nawilSi, gemovnebis recep-
torebi ki _ ZiriTadad, enaze. ynosvisa da gemovnebis receptorebi qimiuri nivTie-
rebebiT Riziandebian.                 

saqme isaa, rom gemovnebis  receptorebi, 
romelTa grovebi qmnis e.w. gemovnebis bol-
qvebs, Rrmad aris Camjdari enis  epiTelis 
ujredebs Soris. sakvebi nivTie rebis mo le-
kulebma masTan rom miaRwios, es nivTie re-
bebi jer nerwyvSi unda gaixs nas da Semdeg 
viwro foris gavliT daukavSirdes mas. amas 
ki garkveuli dro sWirdeba.

gemovnebis receptorebis garda, enaze sxva 
saxis receptorebicaa ganlagebuli.  

2  zafxulSi koRos nakbenma Segawuxa. aRwere da sqematurad warmoad-
gine gza, romelsac agzneba gaivlis kanidan Tavis tvinis qerqis Sesabamis 
ubnamde.

gemovnebis receptori

1  gadaitane sqema rveulSi da Seavse carieli ujrebi.

Sedgeba 
qsovilebisgan

Seicavs 
receptorebs

aqvs
funqciebi

kani
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SegrZnebis  organoebi

1  ra daniSnuleba aqvs kanis tkivilis receptorebs?

2  Tavis tvinis romeli ganyofileba emsaxureba sxeulis mudmivi tempera-
turis SenarCunebas?                                                                                                                                                                    

3  kanqveSa cximovan Sres organizmis amortizators uwodeben. ratom?                                                            

4  kans zogjer avtomatur radiators adareben. eTanxmebi am metaforas?                                                                                           

5  avadmyofi fexSi mgrZnobelobis dakargvas uCivis. SeiZleba amis mizezi  
zurgis tvinis dazianeba iyos?

6  arasasiamovno sunis SegrZnebisas Cven an sunTqvas vikavebT, an Rrmad 
da xangrZlivad amovisunTqavT cxviriT. ratom viqceviT ase?

7  ratom ver vgrZnobT suns surdos dros?

8  ratom ver vgrZnobT gayinuli produqtis suns?

9  ra aqvT saerTo ynosvisa da gemovnebis receptorebs?

10  ratom gveCveneba sakvebi ugemuri, rodesac surdo gvaqvs?

11  ra ZiriTad gansxvavebas xedav siTbos, sicivis, tkivilis, Sexebis re-
ceptorebisa da gemovnebis receptorebis moqmedebis meqanizms Soris?

12  damwvrobis simZimis mixedviT ganarCeven kanis I, II, III da IV xarisxis 
damwvrobas. simZimes gansazRvravs dazianebuli kanis zedapiris farTobi da 
misi siRrme. I da II xarisxis damwvroba SedarebiT msubuqad iTvleba, Tumca 
Zalian mtkivneulia. III xarisxis damwvroba mZime damwvrobaa, Tumca zogjer 
sruliad umtkivneulo. axseni es erTi SexedviT paradoqsuli mdgomareoba. 

SearCie masala da Seqmeni kanis modeli. 

masalis SerCevisas da modelis Seqmnisas gaiTvaliswine:

•	 ra saxis epiTeliT aris agebuli epidermisi, misi funqciidan gamom-
dinare;

•	 romeli qsovili qmnis dermas. ra ganasxvavebs am qsovils epidermisis-
gan?

•	 dermis romeli struqturebi monawileobs TermoregulaciaSi?

•	 romeli struqtura gansazRvravs kanis, rogorc SegrZnebis organos 
funqcias?
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SegrZnebis organoebi

1. qalebi uxsovari droidan flobdnen Tvalis feris droebiT Secvlis xe-

lovnebas. isini TvalSi mcenare beladonas nayens iwveTebdnen. dRes am meTods 

eqimebi  baduris gamosakvlevad iyeneben _ TvalSi pacientebs atropins awveTe-

ben, romelic beladonasgan mzaddeba. Seni azriT:

a. rogor gardaiqmneba cisferTvala adamiani SavTvalad beladonas gavleniT?

b. amave meTodiT SesaZlebelia SavTvalas cisferTvalad gardaqmna?

g. atropinis CawveTebis Semdeg eqimebi pacientebs mcire xniT mzis saTvalis 

tarebas urCeven. moifiqre, ratom?

Seajame Seni codna da gamocade Seni unarebi

a. saofle jirkvali;
b. cximovani ujredebi;  
g. sisxlZarRvebi;  
d. receptorebi;  
e. Tmis amwevi kunTi;
v. Tma.

Termoregulacia eqskrecia

5. sxvadasxva tipis receptors Sesabamisi samecniero terminiT aRniSnaven.
esenia: meqanoreceptori, qemoreceptori, fotoreceptori, Termoreceptori.

a. amoicani es terminebi;
b. ra saxis receptorebia moTavsebuli SigniTa yurSi?
g. adamianis kanze moTavsebulia.

1. qemoreceptorebi; 2. meqanoreceptorebi; 

3. fotoreceptorebi; 4. Termoreceptorebi.

swori pasuxis Sesabamis ujraSi Cawere X.

1 2 3 4

3. TviTmfrinaviT mgzavrobisas dedas urCeven, CvilisTvis diskomfortis mo-

saxsnelad, sawovara gamoiyenos. romel diskomforts gulisxmoben eqimebi da  

rogor xsnis mas sawovara?

4. kanis romeli struqturebi monawileoben Termoregulaciasa da eqskrecia-

Si?

2. ra ZiriTad gansxvavebas xedav Sua yuris Zvlebis moZ-

raobasa da SenTvis cnobili, sxva moZravad SeerTebuli, 

Zvlebis moZraobas Soris?
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SegrZnebis  organoebi

6. aqvs Tu ara safuZveli gamoTqmas „sunamos tkbili surneli“.

7. kovid infeqciisagan Tavis dacvis erT-erTi rekomendaciaa vecadoT ar 
SevexoT xSirad Tvalebs. rogor fiqrob, rogor vicavT amiT kovidisgan filt-
vebs, romlebic am virusis ZiriTadi samizne organoa?

23 7 16 3 15 7 14 13 24 14 16 3 1 23

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 16 17

18 19 20 21 22 23

24 25 26 27

•	 Tvalis nawili, romelSic sxivi yvelaze metad 
 gardatydeba

•	 sinaTlisadmi yvelaze mgrZnobiare receptori

•	 erT-erTi sasmeni Zvali

•	 Tvalis garsi

•	 sisxlZarRvi

8. amoicani daSifruli termini:

moamzade sufris marilis, Saqris, Zmrisa da pilpilis xsnarebi.

•	 oTx wvril Cxirze daaxvie bamba da daasvele momzadebul xsnarebSi;

•	 Seexe CxirebiT jer enis centralur nawils, Semdeg enis wvers, enis 
gverdebs, enis Zirs;

•	 aRwere Seni SegrZnebebi;

•	 eqsperimentis Sedegebidan gamomdinare, sqematurad warmoadgine 
oTxi sxvadasxva receptoris ganawileba Sens enaze.

•	 Seadare Seni enis ruka saxelmRvaneloSi warmodgenil ilustracias

eqsperimentisas gaiTvaliswine Semdegi:

•	 ar daido enaze xsnaris didi raodenoba;

•	 ar amoZrao ena;

•	 ar daxuro piri;

•	 rogor fiqrob, ratom aris saWiro cdis am pirobebis dacva?  
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Tvals 6 mamoZravebeli kunTi da krani-

aluri nervebi ukavSirdeba. ilustracie-
bis gaTvaliswinebiT ivaraude sxvadasxva 
saxis sielmis mizezi. 

gaiTva liswine Tvalis mamoZravebeli 
kun Tebis mdebareoba, SearCie masala da 
Seqmeni Tvalis modeli. gamocade, ro-
gor muSaoben kunTebi. gamarTlda Seni 
varaudi sxvadasxva saxis sielmis mize-
zebTan dakav SirebiT?

88



SegrZnebis  organoebi

1  smenadaqveiTebuli adamianebisaT vis ukve didi xania arsebobs smenis 
apara tebi, romlebic mniSvnelovnad uxsnian maT problemebs. garegnulad isi-
ni sxvadas xvagvarad gamoiyurebian, Tumca erTi principiT moqmedeben. 

arcTu ise didi xnis win mecnierebma sruliad axali tipis sasmeni aparati, 
e.w. koxlearuli implanti Seqmnes, romelmac samudamo smenadaqveiTebisgan 
ixs na bevri adamiani. am aparatis erTi nawili qirurgiuli operaciiT Tavs-
deba SigniTa yurSi, meore ki _ sxeulis gareT, magaliTad, magrdeba Tmaze.

moiZie iformacia smenis aparatebis Sesaxeb da moamzade referati Semdegi 
sqemis mixedviT:

•	 ra aqvs saerTo yvela tradiciul smenis aparats;

•	 yuris rogori dazianebisas gamoiyeneba isini;

•	 rogor aris mowyobili koxlearuli implanti;

•	 yuris romeli ganyofilebis dazianebisas iyeneben mas;

•	 romel asakSi aris efeqturi misi Canergva;

•	 keTdeba Tu ara msgavsi qirurgiuli operaciebi saqarTveloSi.

wardeqi referatiT klasis winaSe.

89



SegrZnebis  organoebi

proeqti
axlomxedvelobis koreqcia

axlomxedveloba  msoflios mosaxleobis daaxloebiT 1/3-Si aRiniSneba. axlo-
mxedveloba pirvelad ZiriTadad skolis asakis bavSvebSi vlindeba. axlomxedve-
lobis ganviTarebis riski gansakuTrebiT maSin izrdeba, Tu adamiani did dros 
uTmobs kiTxvasa da kompiuterTan muSaobas, an uwevs sxva msgavsi saqmianobis 
Sesruleba. 

lazeruli koreqcia axlomxedvelobis mkurnalobis yvelaze Tanamedrove,  
swraf, efeqtur da saimedo meTodad iTvleba. mkurnalobis arsi isaa, rom laze-
ris sxiviT cvlian rqovanas formas _ mas abrtyeleben.

jgufis wevrebTan erTad daamzade sainformacio xasiaTis posteri, romli-
Tac xels Seuwyob moswavleebis cnobierebis amaRlebas axlomxedvelobis Ta-
vidan acilebisa da misi mkurnalobis Tanamedrove meTodebTan dakavSirebiT.  
posteris wardgenis dros xazgasmiT warmoaCine:

proeqtis mimdinareobis etapebi:

1

3

5

2

4

6

•	 rogor moqmedebs adamianis cxovre-
bis wesi axlomxedvelobis Camoyal-
ibebaze;

•	 ra kavSiria adamianis asaksa da daa-
vadebis gavrcelebis sixSires Soris;

•	 skolis moswavleebsa  da TanamSrom-
lebs Soris daavadebis gavrcelebis 
six Siris dasadgenad Catarebuli ga-
mo  kiTxvis monacemebis analizi;

•	 ras urCevdi moswavleebs distanci-
uri swavlebis periodSi axlomxedv-
elobis Camoyalibebis Tavidan asac-
ileblad;

•	 axlomxedvelobis mkurnalobis romeli  meTodebi arsebobs da ra gansxva-
vebaa maT Soris?

aqtivoba 1: gaecaniT maswavleblis mier wardgenil problemas da SeTanxmdiT 
proeqtis gegmaze. SeqmeniT Sereuli jgufebi.  

aqtivoba 2: moiZie informacia, rogor moqmedebs adamianis cxovrebis stili 
axlomxedvelobis ganviTarebaze. 

aqtivoba 3: jgufis wevrebTan da maswavlebelTan erTad Seadgine kiTxvari, 
romliTac daadgen, rogoria daavadebis gavrcelebis sixSire skolis moswav-
leebsa da TanamSromlebs Soris. kvlevis Catarebisas daicavi kvlevis eTika. 
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proeqtis aqtivobebis  droSi ganawilebis sqema
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aqtivoba 1

aqtivoba 2

aqtivoba 3

aqtivoba 4

aqtivoba 5

aqtivoba 6

aqtivoba 7

https://bit.ly/3i3dKI7

https://bit.ly/3brIyAQ

aqtivoba 4: Seagrove kvlevis Sedegebi, daamuSave jgufis wevrebTan erTad 
da waradgine klasSi. kvlevis Sedegebis analizisas daadgine, arsebobs Tu ara 
kavSiri axlomxedvelobis sixSiresa da asaks Soris. 

aqtivoba 5: jgufis wevrebTan erTad moiZie informacia axlomxedvelobis 
mkurnalobis Tanamedrove meTodebTan dakavSirebiT. gaecani axlomxedvelo-
bis prevenciul RonisZiebebs. klasSi imsjeleT axlomxedvelobis mkurnalobis 
meTodebis dadebiT da uaryofiT mxareebze.

aqtivoba 6: jgufis wevrebTan erTad daamzade sainformacio xasiaTis pos-
teri, romliTac xels Seuwyob skolis sazogadoebis cnobierebis amaRlebas ax-
lomxedvelobis prevenciisa da misi mkurnalobis Tanamedrove meTodebTan daka-
vSirebiT. posteri gaacani skolis sazogadoebasa da axloblebs. 

aqtivoba 7: SeafaseT proeqti. imsjeleT mis dadebiT da uaryofiT mxareebze, 
gaumjobesebis gzebze. SeafaseT sakuTari wvlili  da Tqveni jgufis sxva wevre-
bis mier gaweuli samuSao. 

91



3  reproduqciuli 
 sistema da 
 janmrTeloba

sicocxle im momentidan iwyeba, rodesac dediseuli 
da mamiseuli sasqeso ujredebi erTmaneTs Seerwymeba. 
sasqeso ujredebis warmoqmnas, maT Serwymas, Canasaxi-
sa da nayofis ganviTarebas, bavSvis dabadebas _ gamrav-
lebis, anu reproduqciuli sistema emsaxureba. 

Tavebi:

Tema

 1. qalisa da  mamakacis 
 reproduqciuli 
 sistemebi. Canasaxis 
ganviTarebis etapebi

2. sasqeso hormonebi

3. naadrevi qorwineba 
da sqesobrivi gziT 
 gadamdebi daavadebebi

4. uSviloba. uSvilobis 

daZlevis gzebi



adamiani dabadebamde ganviTarebis xangrZliv gzas gadis. TvaliT uxilavi 
ujredidan organizmis Camoya libebas mTeli cxra Tve sWirdeba. 

organizmis iseT ganviTarebas, romelic SesaZlebels xdis partnioris 
mizidvas, Sewyvilebas da Svilis gaCenas, sasqeso hormonebi uzrunvelyofs. 



3.1 mamakacisa da qalis 
reproduqciuli sistemebi

spermatozoidebi klaknil milakebSi



reproduqciuli sistema da janmrTeloba

mamakacis sasqeso organoebi

spermatozoidebi saTesle jirkvlis e.w klaknil 
milakebSi warmoiqmneba. milakebis saerTo sigrZe 
daaxl. 500 metria. spermatozoidebis warmosaqmne-
lad ufro dabali temperaturaa aucilebeli, vidre 
muclis RruSia. amitom saTesleebi sxeulis Rrus 
gareT _ saTesle parkebSia moTavsebuli. 

spermatozoidebis saarsebo garemo siTxea, ro-
melsac saTesle buStukebi da winamdebare jirkvali 
gamoimuSavebs. am siTxes spermatozoidebTan erTad 
sperma hqvia. sperma saTesle jirkvlis sadinariT 

SardsadenSi ga dadis da gareT blanti siTxis saxiT gamoiyofa.

1 sm3 spermaSi milionobiT spermatozoidia.
spermatozoidebis warmoqmna sqesobrivi momwifebis periodSi iwyeba da sibe-

remde grZeldeba.

•	 aRwero mamakacisa da qalis reproduqciuli sistemebi;

•	 aRwero Canasaxisa da nayofis ganviTarebis etapebi da daasabuTo, ratom 
aris yvelaze mniSvnelovani fexmZimobis pirveli trimestri;

•	 imsjelo placentisa da Wiplaris mniSvnelobaze;

•	 moiyvano argumentebi, ratom aris mniSvnelovani orsulis mier jansaRi 
cxovrebis wesis dacva.

imetyvele, rogorc 
mecnierma

saTesle

saTesle parki

winamdebare jirkvali

sakvercxe

ovulacia

saSvilosno

placenta

Wiplari

Sen SeZleb:

sperma eleqtronul

 mikroskopSi

mamakacis sasqeso sistema: 

1. saTesle jirkvali; 2. saTesle parki 3. saTesle jirkvlis 

sadinari; 4. saTesle buStukebi; 5. winamdebare jirkvali; 

6. Sardsadeni; 7. Sardis buSti.

3

2

7

6

5

4

1

saTeslis klaknili milakebi
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qalis sasqeso organoebi

kvercxujredebis warmoqmna sakvercxeebSi xdeba. axalSobilis sakvercxe mo-
um wifebel kvercxujredebs Seicavs, romlebic sakvercxis patara buStukebSi _ 
folikulebSia moTavsebuli.

mozardobis asakidan folikulebi rigrigobiT skdeba da momwifebul kver-
cxujredebs aTavisuflebs. am process ovulacia ewodeba. TiToeuli kvercxuj-
redis momwifebas daaxloebiT 28 dRe sWirdeba. momwifebuli kvercxujredi 
daaxloebiT 70 000-jer didia spermatozoidze. momwifebuli kvercxujredi 
muc  lis RruSi gadadis, saidanac mas saSvilosnos milebi Ria, Zabrisebri bolo-
Ti „miitaceben“. milis Siga zedapiris wamwamovani gamonazardebis rxeva kver-
cxujreds saSvilosnosken ubiZgebs. gadaadgilebaSi mas milebis peristaltikac 
exmareba.

am procesis paralelurad saSvilosno ganayofierebuli kvercxujredis misa-
Rebad emzadeba. mis Siga zedapirze viTardeba sisxlZarRvebiT mdidari Sre da 
saSvilosno zomaSi imatebs.

amis Semdeg movlenebi orgvarad SeiZ leba warimarTos. Tu kvercxujredi 
 er Ti dRis ganmavlobaSi ar Sexvda sperma tozoids, maSin is gzas gaagrZelebs 
da saSvilosnoSi aRmoCndeba,  saSvilosnos sisxlZarRvovani Sre CamoiSleba da 
gau nayofierebel kvercxujredTan erTad sa SoTi gareT gamoiyofa. am process 
menstruacia hqvia da is ramdenime dRe grZel deba. es procesi yovel 28 dReSi 
meordeba. mas menstrualuri cikli ewodeba. 

qalis sasqeso sistema:

1. sakvercxe; 2. folikula; 3. ovulacia; 4. momwifebuli kvercxujredi; 5. saSvilosnos 

mili; 6. saSvilosno; 7. saSvilosnos yeli; 8. saSo.

ovulacia

1

6

8

7

5

2

4

3
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1. kvercxujredis momwifeba sakvercxeSi; 2-3. kvercxujredis gadasvla 

saSvilosnos milSi;  4. kvercxujredi saSvilosnoSi; 5. menstruacia.

zogjer SesaZloa  kvercxujreds  spermatozoidi Sexvdes. maTi Sexvedris adg-
ili saSvilosnos milia. am adgilamde misaRwevad spermatozoidma unda gaiaros 
saSo, saSvilosnos yeli, saSvilosno da es swrafad unda moaxerxos, radgan misi 
sicocxlis xangrZlivoba mxolod ori dRea. saSvilosnos milSi kvercxujre-
di gamoyofs specifikur nivTierebas, romliTac mas spermatozoidebi agneben. 
aseulobiT aTasi spermatozoididan kvercxujreds mxolod erTi anayofierebs. 
am momentidan iwyeba Canasaxis ganviTareba.

ganayofierebuli kvercxujredi mi i wevs 
saSvilosnosken da gzaze aqtiurad iyofa. 
vidre milSi gadaadgildeba, is  warmoqmnis 
patara sferos,  romelic  saS vilosnoSi SeR-
wevisTanave  efloba saS vilosnos epi Te  lur 
qsovilSi. Semdeg mas gare Sreze uviTardeba 
gamo nazardebi, romlebiTac Rrmad Caezr-
deba saSvilosnos kedelSi. ase ukavSird-
eba Canasaxi dedis organizms. am process 
 implantacia ewodeba. implan taciiT iwyeba 
fexmZimobis procesi. am dros Canasaxi daax-
loebiT erT grams iwonis.

14

5

23

kvercxujredis ganayofiereba 

da implantacia
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 Canasaxis mimagrebis adgilas yalibdeba spe-
cialuri organoebi _  placenta (1) da Wiplari (2). 
placentas JangbadiTa da sak vebiT mdidari ded-
is sisxli miewodeba (3), saidanac es nivTierebebi 
difuziiT Wiplaris gavliT CanasaxSi (4) aRmoCn-
deba. Canasaxis nivTierebaTa cvlis produqtebi _ 
naxSirorJangi da Sardovana ki  Wiplaris gavliT 
placentaSi gadainacvlebs da sabo lood dedis 
sisxlis mimoqcevaSi (5) xvde ba. rogorc xedav, 
placentaSi dedisa da Canasaxis sisxlZarRvebi 
erTmaneTs ar erwymis. ase rom, dedisa da Canasax-
is sisxli erTmaneTs ar ereva.

placenta filtris rolsac asrulebs. is de-
dis organizmidan ar atarebs mavne nivTierebebis, 
samkurnalo preparatebisa da daavadebis gamom-
wvevi mikrobebis did nawils. Tumca placentis 
barieri SeiZleba gadalaxos aiv-ma, wiTuris vi-
rusma, nikotinma.

am trimestrSi iwyeba Canasaxis Tavisa da zur-
gis tvinis ganviTareba. gulic muSaobas am dros 
iwyebs. meore Tvidan Canasaxs ukve nayofi hqvia. am 
dros is mxolod 5 sm-ia, Tumca yvela organoTa 
sistema ukve aqvs.

mesame trimestrSi nayofi Zalian swrafad iz-
rdeba da igrovebs cxims kanqveS, rac momavalSi 
sxeulis temperaturis SenarCunebaSi daexmare-
ba. is ukve arCevs  sinaTlesa da sibneles, rea-
girebs musikasa da xmaurze. 

nayofis srul ganviTarebas dedis organizmSi 
40 kvira sWirdeba. amis Semdeg is dedis sxeuls 
tovebs _ iwyeba mSobiaroba.

meore trimestrSi xerxemali iwyebs formire-
bas. 2 Tvis Canasaxis ConCxi TiT qmis mTlianad xr-
tilisagan Sedgeba. 3 Tvis nayofSi Zvlis ujre-
debi iwyeben mine raluri marilebis Calagebas 
ujredSoris sivrceebSi da TandaTanobiT xrti-
lovani ConCxi Zvlovan ConCxad gardaiqmneba.

3 Tvis CanasaxSi ukve sqesis gansazRvrac Sei-
Zleba. nayofi iZinebs da iRviZebs. iwyebs TiTis 
wovas. am dros is daaxloebiT 35 sm-ia.

9-Tviani fexmZimoba sam Tanabar periodad, anu trimestrad iyofa.

pirvel trimestrSi yvelaze mniSvnelovani cvlilebebi xdeba.

2

3

1 5 4
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reproduqciuli sistema gamravlebas uzrunvelyofs. sasqeso ujrdebis warmo-
qmnas, maT Serwymas, Canasaxisa da nayofis ganviTarebas mamakacisa da qalis repro-
duqciuli sistemebi emsaxureba. 

kvecxujredis da spermatozoidis Serwyma saSvilosnos milSi xdeba. Canasaxis 
saSvilosnos kedelze mimagrebis adgilas placenta da Wiplari viTardeba. 

Canasaxis ganviTareba sam trimestrad mimdi nareobs. yvelaze mniSvnelovani mov-
lenebi Canasaxis ganviTarebaSi pirvel tri mestrSi xdeba.

implantacia _ (laT. plantare _ dargva, Canergva)

ras ambobs termini

1  ra process aRwers ilustracia?   

2  daalage movlenebi swori TanmimdevrobiT:

1. ganayofiereba;  2. placentisa da Wiplaris warmoqmna; 3. implanta-
cia; 4. ovulacia; 5. nayofis formireba; 6. Canasaxis formireba.

bavSvis dabadebis Semdeg eqimi or ad-
gilze _ Wipla ris Zirsa da misgan moSore-
biT akeTebs kvanZs da Wip lars maT Soris 
Wris. ramdenime xnis Semdeg Wiplaris kvan-
Zi xmeba, Zvreba da mis adgilze Wipi rCeba.

deda axalSobils rZiT kvebavs. rZe sar-
Zeve jirkvlebSi gamomuSavdeba. bavSvis Zu-
ZuTi gamokvebas xelov nur kvebasTan Seda-
rebiT bevri upiratesoba aqvs:

•	 dedis rZe Seicavs yvela nivTierebas, romlebic bavSvis normaluri zrda- 
ganviTarebisTvisaa saWiro.                                                                                                                                                     

•	 rZe steriluri sakvebia.                                                                                                                                                                                          
•	 Cvils deda rZiT gadascems antisxeulebs, romlebic swrafad gaauvneble-

ben Cvilis organizmSi moxvedril mikrobebs.

xandazmul asakSi sasqeso jirkvlebi moqmedebas wyvets da qalebSi daaxloe-
biT 45-55 wlis, xolo mamakacebSi 60 wlis asakSi iwyeba klimaqsuri periodi.am 
dros organizmi kargavs gamravlebis unars _ wydeba gametebis warmoqmnis pro-
cesi, SeuZlebelia Svilis gaCena.
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1  saSvilosnos kedlis  SigniTa sisxlZarRvovani garsi  ganayofierebuli 
kvercxujredis misaRebad sqeldeba. ra mniSvneloba aqvs am faqts?

4  Canasaxi moTavsebulia  Canasaxovan 
e.w. amnionur garsSi, romelic siT xiTaa 
savse. Seni azriT, ra mniSvneloba unda 
hqondes amas CanasaxisTvis?

a. romeli siTxeebi qmnian Canasaxis Sina-
gan garemos?  

b. ra warmoadgens nayofis garegan gare-
mos?

5  zogjer fexmZime qali, janmrTelobis problemebidan gamomdinare, iZu-
lebulia miiRos esa Tu is medikamenti. romel trimestrSi aris es gansa-
kuTrebiT didi riskis Semcveli?

6  mesame Tvidan nayofis xrtilovani ConCxi Zvlovan ConCxad gadaiqceva.
Tumca zrdasrul adamians garkveul ubnebSi SenarCunebuli aqvs xrtilovani 
qsovili. daasaxele es adgilebi. 

7  fexmZimobis bolo TveebSi qalebi Civian, rom sunTqva uWirT, gansa-
kuTrebiT mwoliare mdgomareobaSi. axseni es faqti.

8  siTxe, romelsac saTesle buStukebi da winamdebare jirkvali gamoi-
muSavebs, fruqtozas Seicavs. ra mniSvneloba aqvs am faqts?  

2  ra Zala gamodevnis saSvilosnodan 
nayofs?

3  sakvebi nivTierebebis garda, ra 
gadadis placentiT dedis organizmidan 
CanasaxSi iseTi, rasac gansakuTrebiT 
didi mniSvneloba aqvs axalSobi lisTvis 
sicocxlis pirvel dReebSi?

Wiplari

placenta
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9  
a. ra msgavsebaa saSvilosnos milisa da saylapavis kunTovani Sris mo-

qmedebaSi?                                 
b. ra mimarTulebiT vrceldeba saSvilosnos milis peristaltikis 

talRebi?

10  ipove zedmeti termini CamonaTvalSi: 

sakvercxe, folikula, ovulacia, saSvilosno, saSo

11  ra gansxvavebaa nayofsa da Canasaxs Soris?

12  implantacia laTinurad Canergvas niSnavs. imsjele, ramdenad sworad 
asaxavs termini am process. Seadare nergi Canasaxs.

13  aRwere, ra gzas gadis spermatozoidi misi warmoqmnis adgilidan gare-
moSi gamoTavisuflebamde.
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TiToeuli Tqvengani, vaJebica da gogonebic,  albaT 
aSkarad SeigrZnobT im cvlilebebs, romlebic Tqvens 
organizmSi bolo 2-3 wlis ganmavlobaSi xdeba.

amCnevT imasac, rom ara marto sxeulis aRnago-
ba, aramed xasiaTic SegecvalaT. vaJebsa da gogonebs 
gansxvavebuli moTxovnilebebi, survilebi da mis wra -
fe bebi gagiCndaT.

Tqven ufro xSirad interesdebiT sakuTari sxeu-
liT da met yuradRebas uTmobT mowesrigebas. xSirad iyurebiT sarkeSi, sadac yo-
veldRiurad axal cvlilebebs amCnevT. swrafad gecvlebaT guneba-ganwyoba. erT 
wuTs Tu mSvidi da gawonasworebuli xarT, meore wuTs gadadixarT agznebul, 
aforiaqebul mdgomareobaSi, advilad RiziandebiT da brazdebiT. iTxovT dafase-
bas, meti sivrce gWirdebaT damoukideblobisTvis, sakuTar TavTan dasarCenad. 
interesdebiT romantiuli urTierTobebiT, gindaT Tavi moawonoT Tanatolebs, 
Tqveni aRtacebis obieqtis yuradReba miipyroT da es Tqvens asakSi bunebrivia.

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

am hormonebis gamoyofa gansakuTrebiT gaZlierebulia sqesobrivi momwifebis 
periodSi, romelic 10-12 wlis asakSi iwyeba da stadiebad mimdinareobs. misi sab-
oloo Sedegi vaJis mamakacad, xolo gogonas qalad Camoyalibebaa. 

mamakacis sasqeso hormonebs _ androgenebs _ ramdenime samizne organo aqvs:                                                    

•	 androgenebi ConCxis gaZlierebul zrdas iwvevs; 
•	 vaJebi maRldebian;
•	 sxeuli mamakacisTvis damaxasiaTebel formas iRebs _ menji viwroa,  mxrebi ki 

_ ganieri;
•	 Zlier izrdeba kunTebis masa;
•	 saxesa da tanze matulobs Tmianoba;
•	 izrdeba saTesle jirkvlebi, romlebSic momwifebas iwyebs spermatozoidebi;
•	 iwyeba farisebri xrtilis zrda, rac yelze advilad SesamCnevia da xma box-

deba;
•	 Cndeba ltolva sapirispiro sqesisadmi;
•	 vaJebi advilad agznebadebi da agresiulebi xdebian.

•	 ganmarto sasqeso hormonebis daniSnuleba;

•	 daasaxelo androgenebisa da estrogenebis samizne organoebi;

•	 Seadaro is Zireuli cvlilebebi, romlebic sasqeso hormonebis gavleniT 
xdeba gogonebisa da vaJebis organizmSi; 

•	 axsna, ra daniSnuleba aqvs meoradi sasqeso niSnebis Camoyalibebas;

•	 imsjelo hipofizis rolze gamravlebis procesSi.

imetyvele, rogorc 
mecnierma

androgeni

estrogeni

progesteroni

oqsitocini

Sen SeZleb:

androgenebi
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axseni xmis daboxebis mizezi.

ra SeiZleba gamoiwvios  progesteronis Semcirebam fexmZimobisas?

1

2

pasuxis gacemaSi roiali dagexmareba. daakvirdi mis formas, simebis ganlage-
bas, maT sigrZes. klaviaturaze mosinje TiTeuli klaviSi da daakvirdi mis JRe-
radobas. gamoitane daskvna.

qalebis sasqeso hormonebis - estrogenebis moqmedebiT gogonaTa organizm-
Sic didi cvlilebebi xdeba:

•	 izrdeba sarZeve jirkvlebi;

•	 iwyeba cximis dagroveba TeZoebis midamoSi;

•	 zomaSi matulobs menjis Zvlebi;

•	 icvleba sxeulis proporciebi _ menji ganieria, mxrebi ki _ viwro;

•	 sakvercxeebSi iwyeba kvercxujredebis momwifeba.

estrogenebi

ukve ganayofierebuli kvercxujredis bedze sakvercxis meore hormoni _ pro-
gesteroni zrunavs. swored misi gavleniT xdeba saSvilosnos sisxlZarRvovani 
garsis zrda, riTac Canasaxs ganviTarebisTvis xelsayreli pirobebi eqmneba.misi 
zegavleniT brkoldeba aseve sxva kvercxujredis momwifeba da ovulacia.eqimebi 
mTeli fexmZimobis ganmavlobaSi akontroleben sisxlSi am hormonis dones.

Canasaxis ormockviriani ganviTarebis Semdeg, hipofizis mier gamoTavisufle-
buli erT-erTi hormonis _ oqsitocinis zegavleniT iwyeba saSvilosnos kun-
Tebis Zlieri SekumSva da nayofi dedis organizmidan gamoidevneba. hormonis 
naklebobis SemTxvevaSi, mSobiarobis normaluri warmarTvisTvis, is organizmSi 
xelovnurad SehyavT.

oqsitocini iwvevs aseve sarZeve jirkvlebis kunTebis SekumSvas da rZis gareT 
gamoyofas.

androgenebi da estrogenebi uzrunvelyofs organizmis iseT ganviTarebas, ro-
melic SesaZlebels xdis gamravlebis process. 

 androgeni _ (berZn. andros - mamakaci, genezis - warmoSoba)

ras ambobs termini
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1  sqemaze A figura pirobiTad 
hipofizia, B _ sarZeve jirkvlis 
ujredi, C _ saSvilosnos ujredi. 
ras aRniSnavs wiTeli burTebi?

2  sqemaze pirobiTad A sakver cxea 
B, C da D Sesabamisad, menjis  Zvlis, 
sarZeve jirkvlisa da Ta vis tvinis 
ujredebi. ipove Secdoma sqemaze.

A

B

C

A

B

C

D

1  ra daniSnuleba aqvs  meoreuli sasqeso niSnebis Camoyalibebas?

2  saSvilosnoSi Canasaxis ganviTarebisTvis normaluri pirobebis Sesaqmne-
lad progesteroni ori mimarTulebiT  moqmedebs. daasaxele es mimarTulebebi.

3  ipove azrobrivad zedmeti termini CamonaTvalSi: 

progesteroni, oqsitocini, estrogeni, testosteroni.

4  rogor fiqrob, romel daavadebebs kurnavs eqimi andrologi?

sul ramdenime aTwleulis win gogonebis sqesobrivi momwifeba 11 wli-
dan iwyeboda. Tanamedrove monacemebiT ki es periodi 9, zogjer ki 8 wlis 
asakidanac iwyeba. mecnierebs aSfoTebT naadrevi sqesobrivi momwifeba, 
radgan is arasasurvel cvlilebebs iwvevs gogonebis organizmSi. erT-er-
Ti mosazrebis Tanaxmad, naadrevi momwifebis mizezi SeiZleba iyos garemos 
zogierTi damabinZurebeli, romelic qimiuri SedgenilobiT qalis sasqeso 
hormonebis msgavsia. aseTi nivTierebebi aRmoCenilia kosmetikur saSuale-
bebSi, saTamaSoebSi, sakvebisa da sasmeli wylis konteinerebSi. es monaceme-
bic ki sakmarisia imisaTvis, rom gavaZlieroT garemos gajansaRebaze zrunva 
da davicvaT is dabinZurebisgan.
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naadrevi  qorwineba
 
naadrevi qorwineba Tanamedrove samyaros erT-

erT mniSvnelovan problemad  iqca.
es termini arcTu ise didi xnis win gaCnda. sa-

qor wino asakze sxvadasxva epoqaSi sxva dasxva war-
modgena iyo, Tumca yvela SemTxvevaSi, ojaxis Seqmna  
mxolod maSinaa gamarTlebuli, rodesac adamiani 
amisTvis mzadaa.

arsebobs samwuxaro statistika, romlis mixedviT 
15-19 wlis asakis gogonebSi orsulobisa da mSobi-

arobiT gamowveuli garTulebebi 2-jer ufro maRalia, 20-30 wlis qalebTan 
SedarebiT:

•	 arteriuli wnevis momateba;

•	 anemia da sisxlnakleboba;

•	 mSobiarobis Semdgomi depresia.

•	 axsna, ratom iTvleba adreuli qorwineba Tanamedrove samyaros erT-erT 
mniSvnelovan problemad;

•	 imsjelo adreul asakSi orsulobisa da mSobiarobis garTulebebis riskeb-
ze;

•	 ganmarto, ras ewodeba sqesobrivi gziT gadamdebi daavadebebi da daasaxe-
lo zogierTi maTgani;

•	 aRwero, ra niSnebiT SeiZleba sqesobrivi gziT gadamdebi daavadebebis 
amocnoba.

imetyvele, rogorc 
mecnierma

veneriuli sneulebebi

aTaSangi

gonorea

triqomoniazi

papiloma

 qlamidiozi

Sen SeZleb:

naadrevi orsulobisa da mSobiarobis Sedegebi (%)

bavSvis dabadeba

nayofis daRupva

TviTneburi aborti

56 
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naadrev qorwinebas Tan sdevs  uamravi problema, romlebic cvlis mozardebi-
sa da maTi axloblebis cxovrebas. mozardebis umravlesoba veRar axerxebs  
swavlis gagrZelebasa da sakuTari SesaZleblobebis realizacias. ukeTes SemTx-
vevaSi, uwevT swavlis gadadeba ramdenime wliT, rac, cxadia, cudad aisaxeba maT 
karieraze.

axalgazrda mSoblebs, romlebsac ganaTleba ar gaaCniaT, ar aqvT mudmivi sam-
saxuri, stabiluri Semosavali da uWirT rogorc sakuTari Tavis, aseve ojaxis 
rCena. amas seriozuli problemebi mohyveba maT urTierTobaSi.

adamians zrdisa da gamocdilebis SeZenis procesSi ecvleba gemovneba, Sexedu-
lebebi, Rirebulebebi, faseulobebi. is, rac adre misTvis mosawoni da Rirebuli 
iyo, miuRebeli xdeba. xSirad amas axalgazrda wyvils Soris xasiaTis SeuTavse-
bloba mohyveba, rac, arc Tu iSviaTad, ganqorwinebiT mTavrdeba.

saqarTvelos kanonmdeblobiT qorwinebis minimalur asakad gansazRvrulia 18 
weli. 

sqesobrivi gziT gadamdebi infeqciebi (sggi) ewodeba sxvadasxva saxis in-
feqciebs, romelTa gadacema ZiriTadad sqesobrivi kontaqtis dros xdeba. am 
daavadebebis Sesaxeb uxsovari droidan icodnen. adre maT veneriul sneulebebs 
uwodebdnen da eqimebi mxolod or daavadebas _ aTaSangs da gonoreas mkur-
nalobdnen. dReisaTvis 100-ze meti sggi-a cnobili. maT Soris yvelaze xSiria 
aTaSangi, qlamidiozi, gonorea, triqomoniazi, sasqeso organoebis herpesi, papi-
loma, sokovani infeqcia, aiv-infeqcia.

es daavadebebi mimdinareobs xangrZlivi drois ganmavlobaSi, xSirad farula-
dac da TavisiT ar ikurneba. rac ufro swrafad mimarTavs avadmyofi eqims, miT 
metia garTulebebis Tavidan acilebis Sansi.

sqesobrivi  gziT  gadamdebi  daavadebebi

diagnozs sggi-s Sesaxeb mxolod eqimi ad-
gens, specialuri analizebis Catarebis Semdeg. 
Tumca aris garkveuli niSnebi, romlebic am 
daavadebaze miuTiTebs. magaliTad:

•	 uCveulo gamonadeni sasqeso organoebidan;

•	 qavili, siwiTle da sxvadasxva saxis gamo-
nayari sasqeso organoebis midamoSi;   

•	 sxvadasxva saxis diskomforti _ wva, tki-
vili, SeSupeba;

•	 gaZnelebuli, mtkivneuli an xSiri Sardva. 

sggi saSiSia, radgan iwvevs uSvilobas, im-
potencias, Sinagani organoebisa da nervuli 
sistemis dazianebas, avTvisebian simsivnes.
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sggi-s gavrcelebis ZiriTadi gza sqesobrivi kontaqtia. Tumca zogierTi daa-
vadeba, (aiv infeqcia), A da B hepatitebi) SesaZloa sisxlis saSualebiTac ga-
daeces, magaliTad, Seumowmebeli sisxlis gadasxmis, arasteriluri samedicino 
instrumentebis gamoyenebis, narkotikebis inieqciis dros.

qlamidiozi daavadebuli dedidan Svilze orsulobis, mSobiarobis da ZuZuTi 
kvebis dros gadadis.

triqomoniaziT adamiani SeiZleba auzSi curvis dros daavaddes, Tu wyali 
arasakmarisad aris qlorirebuli.

naadrevi qorwineba  Tanamedrove samyaros  erT-erTi mniSvnelovani problemaa.
adreul asakSi maRalia orsulobisa da mSobiarobis garTulebis riski da sxva-
dasxva  daavadebis  ganviTarebis albaToba. sqesobrivi gziT gadamdebi daavadebebi 
ewodeba  sxvadasxva saxis infeqciebs, romelTa gadacema ZiriTadad sqesobrivi kon-
taqtis dros xdeba. dReisaTvis 100-ze meti aseTi daavadebaa cnobili.

1  sggi SeiZleba gamoiwvios:                                                                                                    

1. virusma;

2. baqteriam;

3. sokom;

4. samive mikrobma.

a. 1 da2;
b. 1 da 3;
g. 2 da 3;
d. 4.

2  ratom uwodebdnen adre sqesobrivi gziT gadamdeb daa-
vadebebs veneriul daavadebebs? ra kavSiri aqvs mas qalRmerT 
venerasTan? ramdenad sworad asaxavs es termini daavadebis 
mizezebs?
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gadaitane cxrili rveulSi da upasuxe kiTxvebs.

SekiTxvebi pasuxebi

a. ganmarte abreviatura sggi.

b. kidev ra saxeliTaa cnobili sggi?

g. daasaxele zogierTi sggi.

d. yvela sggi ikurneba?

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

v. ra niSnebi aqvs sggi-s?

z. ratom aris saSiSi sggi?

T. aiv infeqcia sggi-s miekuTvneba?

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

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

l. SeiZleba adamianma TviTon imkurnalos sggi 
afTiaqSi nayidi wamlebiT?

m. sggi mxolod sqesobrivi gziT gadadis?
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1  saSvilosnos yelis kibos papiloma virusi iwvevs. medicinaSi bolo 
wlebis udides miRwevad iTvleba am virusis sawinaaRmdego vaqcinis Seqmna.
msoflios 70 qveyanaSi misi gamoyeneba kargi SedegiT damTavrda.

2  ginekologi eqimia, romelic qalis sasqeso sistemis daavadebebs mkur-
nalobs.

3  venerologi eqimia, romelic sqesobrivi gziT gadamdeb daavadebebs 
mkurnalobs.
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uSviloba ocdameerTe saukunis senad iTvleba.
misi maCvenebeli mTel msoflioSi da  saqarTveloSic 
15%-s Seadgens.

eqimebi uSvilobis gamomwvev mraval mizezs asaxe-
leben. maT Soris: stresul garemos, arajansaRi 
cxov rebis wess, alkoholisa da Tambaqos moxmare-
bas, araswor kvebas, mkacr dietebs. magram uSvilo-

bis mTavari mizezebi mainc sasqeso organoebis anTebiTi daavadebebi, asaki, qa-
lebSi kvercxsavalis milebis daxSoba, mamakacebSi spermaSi spermatozoidebis  
dabali Semcveloba da maTi daqveiTebuli moZraobaa.

am problemis daZlevis erT-erTi Tanamedrove meTodi xelovnuri ganayofi-
erebaa. mas mxolod im SemTxvevaSi mimarTaven, rodesac mamakacisa da qalis sxva-
dasxva warmoSobis unayofoba mkurnalobis arc erT sxva meTods ar eqvemdebare-
ba. am teqnologiis Semqnels, inglisel mecnier edvard roberts nobelis premia 
mieniWa.

•	 daasaxelo uSvilobis gamomwvevi ramdenime mizezi;

•	 ganmarto, ra SemTxvevaSi mimarTaven xelovnur ganayofierebas;

•	 aRwero da sqematurad warmoadgino xelovnuri ganayofierebis etapebi;

•	 imsjelo am meTodis SesaZleblobebze genetikuri daavadebebis prevenciis 
TvalsazrisiT;

•	 amoicno SenTvis ucnobi samecniero termini.

imetyvele, rogorc 
mecnierma

superovulacia

surogacia

Sen SeZleb:

am meTodiT qalis organizmSi garkveuli hormonebis  SeyvaniT iwveven sakver-
cxeSi ramdenime kvercxujredis erTdroulad momwifebas. amis Semdeg saSvi-
losnodan kvercxujredebs SpriciT amotumbaven (1) da mikroskopSi akvirdebian. 
normaluri 6-7 kvercxujredi gadaaqvT WurWelSi (2), romelic  Seicavs sakveb 
ares da amateben spermas (3) im gaTvliT, rom erT kvercxujredze daaxloe-
biT 100-200 aTasi spermatozoidi modiodes. ganayofiereba 2-3 saaTSi unda das-
ruldes. Tu spermatozoidebi amas ver axerxeben, maSin isini kvercxujredebSi 
mikroqirurgiuli aparatiT SehyavT.

xelovnuri ganayofiereba

22

1

3

4
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xelovnuri ganayofierebiT pirveli  bavSvi _ luiz brauni - 1978 wels kembri-
jis universitetis klinkaSi daibada. mas Semdeg 8 milionze meti bavSvi moevlina 
qveyanas am meTodiT. 

saqarTveloSi pirveli aseTi bavSvi 2000 wels gaCnda. sainteresoa, rom luiz 
brauns sruliad janmrTeli ori Svili yovelgvari xelovnuri Carevebis gareSe 
gauCnda.

sanam embrionebs saSvilosnoSi gadaitanen, maT mikroskopulad sxvadasxva ge-
netikur daavadebaze amowmeben. diagnostikis am meTodiT SesaZlebelia 100-mde 
sxvadasxva daavadebis Tavidan acileba. es pirvelad 1990 wels SeZles. erT-erTi 
mZime genetikuri daavadebisadmi midrekili mSoblebis embrionebidan maT nor-
maluri embrioni SearCies da mSoblebs janmrTeli gogona SeeZinaT.

WurWels, ganayofierebuli kvercxujre-
debiT, 6 dRis ganmavlobaSi inkubatorSi  
aTavseben, sadac ujredebis gamravlebis-
Tvis yvela pirobaa Seqmnili. meeqvse dRes   
embrionebi ukve 200-mde ujreds Seicaven da 
erTi an ori maTgani saSvilosnoSi ga daaqvT 
(4). am sruliad umtkivneulo proceduras 
sul ramdenime wuTi sWirdeba.

xelovnuri ganayofiereba  uSvilobis daZlevis erT-erTi Tanamedrove meTodia.

1  vidre embrions inkubatorSi moaTavsebdnen, misi sqesis gansazRvraa 
SesaZlebeli. Seni azriT, ra uaryofiTi mxare SeiZleba hqondes am faqts?

2  zogjer qalis organizmSi normalurad mimdinareobs kvercxujredis 
momwifebisa da ovulaciis procesi, Tumca mas sakuTari Svilis tareba muc-
liT 9 Tvis ganmavlobaSi, sxvadasxva mizezis gamo, ar SeuZlia. am SemTxvevaSi 
surogacias mimarTaven, anu dedis xelovnurad ganayofierebuli kvercxuj-
redi sxva qalis saSvilosnoSi gadaaqvT. rekomendirebulia, rom surogatma:

•	 daicvas kvebis reJimi;

•	 daicvas simSvide;

•	 uari Tqvas Tambaqosa da spirtian sasmelebze;

•	 ar moimatos wonaSi.

ganmarte am punqtebis mniSvneloba.

spermatozoidis inieqcia 

kvercxujredSi
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3  superovulacia xelovnuri ganayofierebis erT-erTi etapia. rogor 
fiqrob, ra process asaxavs es termini? rodis, ratom da ra gziT iwveven mas 
xelov nurad? 

4  qalisa da mamakacis uSvilobis mizezebs ikvlevs da mkurnalobs eqimi:

a. nefrologi; 

b. hematologi;

g. dermatologi;

d. reproduqtologi.

moiZie informacia xelovnuri ganayofierebisa da misi gamoyenebis per-
speqtivebis Sesaxeb. moamzade referati da wardeqi klasis winaSe. moawyveT 
klasSi diskusia _ gadawonian Tu ara mecnierTa kvlevis miznebi  mowinaaR-
mdegeTa argumentebs?

gamoTqviT mosazrebebi da daicaviT sakuTari argumentebi.

mecnierTa azriT, daaxloebiT 30 wlis Semdeg, SesaZlebeli iqneba bav-
Svis gazrda xelovnur saSvilosnoSi. es meTodi mkveTrad Seamcirebs 
 mkvdradSobili bavSvebis dabadebis albaTobas. nayofi aseT „saSvilosnoSi“ 
mudmivi dakvirvebis qveS iqneba da xelovnuri placentiT mudmivad miewode-
ba saWiro nivTierebebi. meTodi ukve gamocades eqsperimentul cxovelebze.                                                                               

pasuxebTan
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reproduqciuli sistema da janmrTeloba

1. suraTze axalSobilis qalas Zvlebs Soris, 

 muqad, rbili SemaerTebeli qsovili moCans. Subli-

sa da Txemis Zvlebis SeerTebis am ad gils yifli-

bands uwodeben.

a. ra mniSvneloba aqvs am asakSi qalas Zvle bis am-

gvar dakavSirebas?

b. ra uaryofiTi mxare SeiZleba hqondes am faqts?

2. qalis sasqeso sistemis erT-erTi ganyofileba 

eleqtronul mikroskopSi ase gamoiyureba.

a. daasaxele es ganyofileba;

b. romeli Sre qmnis Zafisebur gamo nazardebs?

g. raSi mdgomareobs am gamonazardebis funqcia?

d. sasunTqi sistemis romeli ganyofileba Seicavs 

msgavs struqturebs?

e. ra msgavsebasa da gansxvavebas xedav maT fun-

qciebSi?

Seajame Seni codna da gamocade Seni unarebi

3. nayofis romeli upirobo refleqsia ilustraciaze?

4. ilustraciaze drois erTi da igive Su a-
ledSi ganviTarebuli procesebia.
a. ras asaxavs ilustraciis C fragmenti? 
Secvale kiTxvis niSani am procesis aRmniS-
vneli terminiT.
b. ras asaxavs ilustraciis B ganyofileba? 
Secvale kiTxvis niSani am procesis Sesabam-
isi terminiT.
g. romeli nivTierebis koncentraciis cvl-
ilebas gamoxatavs A ganyofilebis grafikis  
lurji mrudi? mwvane mrudi?

A

B

C

?
?

?

?
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5. Canasaxi dedis sisxlSi arsebuli sakvebi nivTierebebiT sazrdoobs da vi-
Tardeba. SesaZlebelia Canasaxs ConCxi saerTod ar Camouyalibdes im SemTxveva-
Si, Tu deda kalciumis Semcveli produqtebiT ar ikvebeba?

6. ratom aris mniSvnelovani fexmZime qalis mier jansaRi cxovrebis wesis 
dacva?

7. eqimebi mamakacebs ar urCeven zedmetad viwro da Tbili sacvlebis tarebas.
rogor fiqrob, ratom?

8. amoicani termini da axseni misi Sinaarsi.

16 4 5 6 14 11 27 8

1 2 3 4 5 6 7 8

9 10 11 12 13 14 15

16 17 18 19 20 21

22 23 24 25 26 27 28

•	 momwifebuli kvercxujredis gamosvla 
sakvercxidan

•	 veneriuli daavadeba

•	 filtvis damcavi garsi

•	 saxsris anTeba

9. gamoTvale, Teoriulad saSualod ramdeni momwifebuli kvercxujredis 

warmoqmna SeuZlia qals mTeli sicocxlis ganmavlobaSi.

10. aRmosavleTis qveynebSi Zvelad haramxanebis mcvelebad kastrirebul ma-
makacebs amuSavebdnen. axseni, ra mizani hqonda mcvelebis kastracias?

11. eTanxmebi Tu ara mosazrebas, rom hipofizis funqciebis darRvevam SesaZ-
loa bevrad seriozuli darRvevebi gamoiwvios organizmSi, vidre sxva romelime 
Sinagani sekreciis jirkvlis funqciebis moSlam?

117



reproduqciuli sistema da janmrTeloba

12.
a. amoicani hermafroditi organizmebi da Sesabamis ujrebSi Cawere niSani X.

b. ivaraude am organizmebis hermafroditizmis erTi saerTo mizezi.

13. amoicani organizmi misi maxasiaTeblebis mixedviT:

 
SearCie masala da Seqmeni sakvercxis modeli, romelSic asaxuli iqneba 

kvercxujredis momwifebisa da ovulaciis procesi.

?

kvanZovani nervuli sistema

garegani ConCxi

sruli metamorfozi

mozaikuri Tvali

calsqesiani
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sportis saerTaSoriso organizaciebi krZalaven sportsmenebis mier e.w. 

anaboluri hormonebis gamoyenebas. 
moiZie informacia: 
•	 ras warmoadgens es hormonebi?
•	 ra mizniT iyeneben maT sportsmenebi?
•	 ra uaryofiTi Sedegi mosdevs maT gamoyenebas? 
•	 moamzade referati;
•	 wardeqi klasis winaSe. 

gamoiangariSe Tanaklaseli gogonebisa da vaJebis saSualo simaRle. aage 
grafiki.
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proeqti
naadrevi qorwineba da sqesobrivi gziT 
gadamdebi daavadebebi

naadrevi qorwineba Tanamedrove samyaros erT-erT mniSvnelovan problemad 
iqca, romelic mozardebis janmrTelobasTan da sxva mraval socialur-ekono-
mikur problemasTan asocirdeba. msoflio masStabiT weliwadSi 16 milioni mo-
zardis mSobiaroba aris aRricxuli, maT Soris 95% _ dabali da saSualo Semosav-
lebis mqone qveynebze modis; adreuli orsulobis umravlesoba arasasurvelia. 
xSirad orsulobis faqts gogonebi gvian acnobiereben. maTi pirveli reaqcia 
Sokia _ dabneuloba, SiSi, panika. aseT stresTan gamklaveba maT Tvis Zalian rTu-
lia. naadrevi orsulobis SemTxvevaSi, orive sqesis individia pasuxismgebeli. 
cnobilia sqesobrivi gziT gadamdebi 100-meti daavadeba. maTi gavrceleba Zir-
iTadad daucveli sqesobrivi kontaqtebiT xdeba. daucveli sqesobrivi kontaq-
tis ZiriTadi mizezi ki mosalodneli garTulebebis Sesaxeb axalgazrdebis nak-
lebi informirebaa.

 Cawere axalgazrdebisTvis video mimarTva, romelSic warmoaCen:
•	 rodis iTvleba qorwineba da orsuloba naadrevad;
•	 ra kavSiria mozardis ganaTlebasa da mis finansur damoukideblobas So-

ris? 
•	 ra safrTxis winaSe SeiZleba aRmoCndes mozardi orsulobis dros?
•	 ra kavSiria naadrev qorwinebasa da sggi-s Soris?
•	 ratom uwodebdnen am daavadebebs veneriul daavadebebs;
•	 ra saerTo simptomebi axasiaTebs sggi-s; 
•	 romel eqims unda mimarTos  pacientma, rogor xdeba sggi-is diagnostika 

da mkurnaloba;
•	 ra prevenciuli RonisZiebebis gatarebaa SesaZlebeli sggi-s Tavidan aci-

lebis mizniT;

proeqtis mimdinareobis etapebi:

aqtivoba 1: gaecaniT maswavleblis mier wardgenil problemas  da SeTanxmdiT 
proeqtis gegmaze.  SeqmeniT Sereuli jgufebi.  

aqtivoba 2: moiZie informacia naadrevi qorwinebisa da adreuli orsulobis 
sixSiris Sesaxeb saqarTveloSi da imsjele naadrevi orsulobiT gamowveuli sa-
frTxeebis Sesaxeb. 

aqtivoba 3: jgufis wevrebTan da maswavlebelTan erTad Seadgine kiTxvari, 
romliTac daadgen mosaxleobaSi ra informacia arsebobs  naadrevi qorwinebisa 
da adreuli orsulobis Sesaxeb. gamokiTxva Caatare anonimurad, ar gaakeTo im 
adamianis identificireba, romelic adreul qorwinebaSia an adreuli orsulia. 

aqtivoba 4: kvlevis Sedegebi Seagrove da daamuSave jgufis wevrebTan erTad 
da waradgine klasSi. 

aqtivoba 5: Cawere interviu eqimTan da fsiqologTan an maswavleblis da 
mSob lebis daxmarebiT moiwvieT eqimi da fsiqologi skolaSi, dausviT kiTxvebi 
da monawileoba miiRe diskusiaSi;
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proeqtis aqtivobebis  droSi ganawilebis sqema

Se
xv

ed
r

a 
1

Se
xv

ed
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2
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3
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a
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a
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a
 7

aqtivoba 1

aqtivoba 2

aqtivoba 3

aqtivoba 4

aqtivoba 5

aqtivoba 6

aqtivoba 7

kiTxvari:

1. gaxsendeba naadrevi qorwinebis da arasasurveli orsulobis SemTxveva Sens 
skolaSi, naTesavebSi an megobrebSi?

2. ra gancda hqonda gogonas? vaJs?

3. rogori reaqcia hqondaT gogonas mSoblebs? vaJis mSoblebs? 

4. riTaa dakavebuli dRes is gogona? vin uwevs maT materialur daxmarebas?

5. ras fiqrob naadrev qorwinebasa da arasasurvel orsulobaze? 

aqtivoba 6: jgufis wevrebTan erTad Cawere videomimarTva axalgazrdebis 
cnobierebis asamaRleblad naadrev qorwinebasa da orsulobis mosalodnel Se-
degebze;

aqtivoba 7: SeafaseT proeqti. imsjeleT mis dadebiT da uaryofiT mxareebze, 
gaumjobesebis gzebze. SeafaseT sakuTari Tavi da Tqveni jgufis sxva wevrebis 
mier gaweuli samuSao. 

https://bit.ly/2LVZWmo

https://bit.ly/3qmXaFP

https://bit.ly/35QVm09

https://bit.ly/2XRfJWq

https://bit.ly/2XP9MJS

https://bit.ly/3sCjwoS

https://uni.cf/2MYJAdx

https://bit.ly/3qaQDOw

https://bit.ly/35AtKfD
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4 ujredis
metabolizmi

biologiuri organizaciis ierarqiuli sistemis sa-
fuZvels qimiuri nivTierebebi warmoadgens. sicocx-
les qimiuri safuZveli aqvs da yvelaferi, rac cocxal 
bunebaSi xdeba, qimiur procesebzea damyarebuli.

Tavebi:

Tema

 1. plastikuri da 

energetikuli cvla

2. mitozi. 

mitozis mniSvneloba

3. meiozi. 

meiozis mniSvneloba

qloroplasti

mcenareuli ujredi



mitoqondria

cxoveluri ujredi

energia

yoveli arseba sxvadasxva mizezis gamo _ gare-
mos zemoqmedebiT, daavadebebiT, siberiT _ adre 
Tu gvian kvdeba. organizmebs gamravlebis unari 
rom ar hqondeT, sicocxle dedamiwaze Sewydebo-
da. bunebaSi gamravlebis mravali forma arse-
bobs. yvela maTgans safuZvlad ujredebis gayo-
fa udevs.

fotosinTezi _ plastikuri cvla

glukoza + Jangbadi

naxSirorJangi + wyali

ujreduli sunTqva _ energetikuli cvla



4.1 metabolizmi. 
plastikuri da energetikuli cvla

meduzis sxeulis 95 %-s wyali Seadgens.

mkvlevarTa azriT, sicocxle wyalSi Caisaxa da ujredis struqtura wylis 
Tvisebebis gaTvaliswinebiT Seiqmna. 



ujredis metabolizmi

•	 Seadaro cocxali da aracocxali buneba qimiuri elementebis Semcvelo-
bis TvalsazrisiT;

•	 ganasxvao erTmaneTisagan mikro da makroelementebi da imsjelo maT bio-
logiur daniSnulebaze;

•	 imsjelo wylis unikalur Tvisebebze da mis rolze cocxali samyaros 
warmoSobasa da ganviTarebaSi;

•	 aRwero ujredSi mimdinare metaboluri procesebi;

•	 Seajamo plastikuri da energetikuli cvlebis mniSvneloba ujredSi;

•	 axsna, ra saxiT gamovlindeba darRvevebi metabolizmis mimdinareobaSi  
da ganmarto am darRvevebis mizezebi.

Sen SeZleb:

yoveli arseba aTasobiT sxvadasxva qimiuri nivTierebis unikalur nakrebs 
Seicavs. organizmebis arseboba am nivTierebebis normalur Semcvelobasa da maT 
qimiur gardaqmnebzea damokidebuli. xangrZlivi cvlilebebi qimiuri procesebis 
msvlelobaSi daavadebebiT da, sabolood, organizmis ganadgurebiT mTavrdeba.

cocxal arsebebSi ar aris aRmoCenili raime gansakuTrebuli qimiuri elemen-
ti, romelsac aracocxali buneba ar Seicavs. 

cocxal arsebebSi Semaval qimiur elementebs pirobiTad  makro da mikroele-
mentebad yofen. makroelementebs iseT elementebs uwodeben, romelTa Semcve-
loba 0.1%-s aRemateba. danarCen qimiur elementebs mikroelementebs miakuTvne-
ben.

O

adamianis  organizmis qimiuri  Sedgeniloba

mikroelementebi:

B; Cr; Co; Cu; F;I; Fe; Mn; 
Mo; Zn; Si  0.01 - 0.001 %

Ca - 1.9 %, S - 0.3 %, P - 0.1 %,
Mg - 0.1 %, K - 0.4 %, Na - 0.2 %,
Cl - 0.2 %

65.0 %
18.5 %

9.5 %
3.3 %

H
N

O2 C
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makroelementebidan romel qimiur elementebs Seicavs adamianis organizmi 
gansakuTrebiT didi raodenobiT?

gaixsene, rogor icvleba wylis Semcveloba sxvadasxva asakis adamianSi.

Seni azriT, ra mniSvneloba aqvs wylis am Tvisebas ujredebisTvis?

ra biologiuri mniSvneloba aqvs am faqts?

1

2

3

4

gansxvaveba cocxal da aracocxal bunebas Soris molekulur doneze iCens 
Tavs.

yvela organizmi organul nivTierebebs, maT Soris cilebs, lipidebs, naxSir-
wylebs, nukleinis mJavebs Seicavs. es nivTierebebi mxolod cocxal arsebebSi 
warmoiqmneba da amdenad mxolod maTi „kuTvnilebaa“. araorganuli nivTierebebi 
ki gvxvdeba rogorc cocxal, aseve aracocxal bunebaSi.

nivTierebebi

araorganuli % organuli %

wyali

mineraluri  marilebi

70 _ 80

1 _ 1.5

cilebi

naxSirwylebi

lipidebi

nukleinis mJavebi

sxva nivTierebebi

10 _ 20

0.2 _ 2.0

1.0 _ 1.5

1.0 _ 2.0

0.1 _ 0.5

araorganuli nivTierebebi

wyali yvelaze gavrcelebuli nivTierebaa dedamiwaze. Cveni sxeulis 80%-c 
wyalia.

wyals unikaluri, uCveulo Tvisebebi aqvs, ramac gadamwyveti roli Seasru-
la dedamiwaze sicocxlis warmoSobasa da ganviTarebaSi. mkvlevarTa azriT, 
sicocxle wyalSi Caisaxa da ujredis struqtura wylis Tvisebebis gaTvalis-
winebiT Seiqmna.

wyali araCveulebrivi gamxsnelia. masSi bevrad meti nivTiereba ixsneba, vidre 
sxva romelime gamxsnelSi. amitomacaa, rom ujredSi, romelic 80%-mde wyals 
Seicavs, qimiuri reaqciebi advilad mimdinareobs.

wyals maRali Tbotevadoba aqvs. mis gasacxeleblad didi siTburi energiis 
daxarjvaa saWiro. amavdroulad, is cudi siTbogamtaria _ „cdilobs“ Seinar-
Cunos temperatura _ ewinaaRmdegeba rogorc siTbos miRebas, ise mis gacemas.

wyals Txevad mdgomareobaSi ufro meti simkvrive aqvs, vidre myarSi. amitom 
yinuli sabaniviT efareba  wylis zedapirs  da icavs  mis  qveS wylis fenebs  civi 
haeris uSualo zemoqmedebisgan.
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ra roli aqvT lipidebs adamianis organizmSi?

ra daniSnuleba aqvT naxSirwylebs ujredSi?

daasaxele cilis ramdenime funqcia.

5

6

7

organuli nivTierebebi

organuli nivTierebebis _ naxSirwylebis, lipidebisa da cilebis struqtura-
sa da funqciebs Sen ukve icnob. gaixsene: 

mineralur marilebs ujredi SedarebiT mcire raodenobiT Seicavs, Tumca 
isini mraval sasicocxlo procesSi monawileoben. magaliTad, isini uzrunvely-
ofen ujredisa da Cveni Sinagani garemos pH-is mudmivobas.

Sen ukve ici rom rTuli naxSirwylebi da cilebi biopolimerebs warmoadge-
nen. sainteresoa, rogor iqmnebian makromolekulebi ujredSi. “vin“ xarjavs en-
ergias maT Seqmnaze?

ujredi Caketili, izolirebuli sistema ar aris. is garemosTan mudmivad 
awarmoebs nivTierebaTa da energiis mimocvlas. ujredSi yovel wams, cila fer-
mentebis uSualo monawileobiT, aTasobiT sxvadasxva reaqcia mimdinareobs, ro-
melTa gareSe sicocxle warmoudgeneli iqneboda. am reaqciebis erTobliobas  
nivTierebaTa cvla, anu metabolizmi hqvia. 

nivTierebaTa cvlas, pirobiTad, plastikur da energetikul cvlad yofen.

plastikuri cvlis reaqciebSi aerTianeben yvela im tipis reaqcias, romlis 
drosac martivi nivTierebebidan rTuli nivTierebebis sinTezi xdeba. sityva 
plastika berZnulad skulpturas, gamoZerwils niSnavs. am terminiT mecnierebs 
imis xazgasma surdaT, rom sinTezis gziT warmoqmnili rTuli organuli niv-
Tierebebi aSeneben, Zerwaven organoidebs, ujredebsa da mTel organizms. am 
rTuli da Sromatevadi samuSaos Sesasruleblad mzis energiis mudmivi nakadiT 
mxolod qlorofilis Semcveli organizmebi arian uzrunvelyofilni. mxolod 
maT SeuZliaT es mza energia gamoiyenon martivi araorganuli nivTierebebidan  
rTuli organuli nivTierebebis dasamzadeblad, anu mxolod maT SeuZliaT sxva 
organizmebisgan damoukideblad, mzis energiis gamoyenebiT TviTon daimzadon 
organuli nivTierebebi da aiSenon sxeuli. amitomac miakuTvneben maT avtotro-
febs.

heterotrofebi qlorofils ar Seicaven, amitom maT energia unda moipovon.
energiis wyaro maTTvis sakvebi produqtebia, romlebic sxva organizmebis mier 
damzadebul, rTul, organul nivTierebebs Seicavs. es nivTierebebi ujredSi 
martiv nivTierebebad  iSleba. maTi daSlisas, qimiuri bmebis gawyvetis dros, 
energia Tavisufldeba, romelic ujredSi  sxvadasxva saxis energiad gardaiqmne-
ba. am energias ujredi sxvadasxva miznisTvis iyenebs, maT Soris imisTvisac, rom 
sakuTari sxeuli aiSenos.

daSlis reaqciebis erTobliobas, romelic ujreds energiiT amaragebs, ener-
getikuli cvla ewodeba.
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cocxali da aracocxali samyaro erTmaneTisgan organuli da araorganuli niv-
Tierebebis SemcvelobiT gansxvavdeba. wyali ujredis erT-erTi umniSvnelovanesi 
araorganuli nivTierebaa, romelsac gadamwyveti roli eniWeba organizmis nor-
maluri funqcionirebisTvis. 

ujredis qimiuri reaqciebis erTobliobas metabolizmi, anu nivTierebaTa cvla 
hqvia. 

plastikuri cvlisas ujredSi rTuli organuli nivTierebebi sinTezdeba, rom-
lebiTac ujredi da mTlianad organizmi Sendeba. 

energetikuli cvla gulisxmobs rTuli nivTierebebis daSlas. am dros gamoTa-
visuflebul energias ujredi sxvadasxva samuSaos, maT Soris organuli nivTiere-
bebis sinTezs axmars.

1  fobia berZnulad siZulvils, SiSs aRniSnavs. ganmarte termini hidro-
foburi da daasaxele  SenTvis cnobili hidrofoburi nivTierebebi.

2  
a. romeli qimiuri elementis naklebobiT SeiZleba iyos gamowveuli ane-

mia?

b. qimiur elementTa romel jgufs miekuTvneba es elementi _ makro Tu 
mikroelementebs?

g. rogor fiqrob, termini mikroelementi akninebs am elementis biologi-
ur daniSnulebas?

3  arcTu iSviaTad erTmaneTSi erevaT terminebi makroelementi da makro-
molekula. ganmarte es terminebi da axseni, risi xazgasma surdaT mecnierebs 
am ori sityvis sawyisi nawilebiT.

4  ra SeiZleba gamoiwvios fToris deficitma adamianis organizmSi?

5  romel plastikur da energetikul reaqciebs aZlierebs  Tiroqsini?

Sen albaT ukve darwmundi, rom ujredSi ar arsebobs kargi 
da cudi, pirvelxarisxovani da meorexarisxovani molekule-
bi. magram mainc Tu SevecdebiT, nivTierebebi imis mixedviT 
davajgufoT, ujredSi romeli romels emorCileba, ierarqi-
is yvelaze maRal safexurze, dezoqsiribonukleinis mJavas _ 
dnm-is molekula aRmoCndeba. 

dnm Zalian rTuli Senebis orjaWviani giganturi makro-
molekulaa, romelsac aTasobiT monomeri _ nukleotidi 
aSenebs. am molekulaSia Cawerili informacia, rogori mem-
kvidruli niSnebi unda gaaCndes ama Tu im organizms da am 
brZanebis aRsrulebas emsaxureba yvela sxva nivTiereba.

dezoqsiribonukleinis

 mJava _ dnm
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1  diagramaze dedamiwis qerqis qimiuri  
Sedgenilobaa.

a. romeli qimiuri elementis maRali 
SemcvelobiT  emsgavseba  erTmaneTs  
cocxali da aracocxali buneba?

b. dedamiwis qerqi didi raodenobiT 
Seicavs siliciums. qimiuri elemen-
tebis romel jgufSia siliciumi 
ada mianis organizmSi?

2  ilustraciaze cxovelis, mcenarisa da sokos ujredebis martivi sqematu-
ri gamosaxulebebia.

49.4 

25.8%O
Si

7 %

4.7 %3.4 %

2.6 %
2.4 %

1.9 %

0.9 %

0.6 %

0.8 %

Al
FeCa

Na
K

Mg

H

Ti

O
49,4%

Si
25,8%

danarCeni

a. romeli mTavari plastikuri cvlis reaqcia ganasxvavebs am sam ujreds 
erTmaneTisgan?

b. romeli ujredis romel organoidSi mimdinareobs es procesi?

g. romel organoidSi xdeba samive ujredisTvis damaxasiaTebeli energeti-
kuli cvlis reaqciebi?

d. glukozis plastikuri cvlis reaqciebSi CarTvis Sedegad, mcenaris, soko-
sa da cxovelis organizmebSi sxvadasxva saxis rTuli naxSirwylebi war-
moiqmneba. daasaxele es polimerebi.

e. romeli polimeruli naxSirwylebiT emsgavseba erTmaneTs sokosa da cxo-
velis ujredebi? ra aris am naxSirwylis daniSnuleba?

v. romeli naxSirwyali asrulebs msgavs funqcias mcenaris ujredSi?

z. polimeruli naxSirwylebidan romel maTgans aqvs struqturuli daniS-
nuleba?

T. sokos ujredis metabolizmis romel Taviseburebas iyeneben kvebis mrewv-
elobaSi?

i. romeli nivTierebebi warmoadgenen energetikuli cvlis saboloo pro-
duqtebs samive ujredSi?
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usqeso gamravlebaSi  mxolod erTi, dediseu-
li individi monawileobs da misgan ori an ram-
denime misi msgavsi organizmi warmoiqmneba.

rogor axerxeben dediseuli organizmebi ni-
San Tvisebebis srulad gadacemas Svileul or-
ganizmebze?

yoveli organizmis Tvisebebs genebi gansaz-
Rvravs. genebi birTvSi, qromosomebSia moTavse-
buli. qromosomebi dnm-isa da cilebisgan war-
moqmnili struqturebia. yvela saxeobas misTvis 
damaxasiaTebeli qromosomaTa nakrebi, anu komp-

leqti aqvs. magaliTad, adamians 46 qromosoma aqvs, romlebic 23 wyvilad jguf-
deba. TiToeul wyvils formis, zomisa da msgavsi genuri Sedgenilobis ori 
qromosoma qmnis. aseT qromosomebs homologiuri qromosomebi hqvia. wyvili 
qromosomebisgan Semdgar kompleqts diploiduri kompleqti ewodeba.

•	 sqematurad warmoadgino ujredis sasicocxlo ciklis fazebi;

•	 aRwero rogor gamoiyureba da risgan Sedgeba  qromosoma  ujredis sasi-
cocxlo ciklis  sxvadasxva etapze;

•	 Seajamo, rogor gadascems Svileul ujredebs deda ujredi misTvis da-
maxasiaTebel Tvisebebs mitozurad gayofisas; 

•	 imsjelo ujredis sasicocxlo ciklis regulaciis meqanizmze.

imetyvele, rogorc 
mecnierma

qromosoma

qromatida

homologiuri qromosomebi

mitozi

profaza

metafaza

anafaza 

telofaza

Sen SeZleb:

organizmi
qromosomaTa

raodenoba

adamiani 46

Simpanze 48

ZaRli 78

kata 32

Tagvi 40

saxlis buzi 12

koRo 6

adamianis diploiduri kompleqti

usqeso gamravlebisas dediseuli ujredi ise iyofa, rom Svileul ujredebs 
misTvis damaxasiaTebel qromosomaTa diploidur kompleqts gadascems da amiT 
uzrunvelyofs qromosomebSi arsebuli genebis Taobidan Taobaze gadacemas. 
ujredis gayofis aseT specifikur xerxs mitozuri gayofa ewodeba.

gaixsene, ras ewodeba organizmis sasicocxlo cikli?1

saxeobebi erTmaneTisgan qromo - 

 so muli kompleqtiT gansxvavdebian

1 2 3 4 5

6 97 11

16

8 11

17

12

1813 14 15

19 20 21 22 X Y
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ujredis sasicocxlo cikls uwodeben 
 periods misi warmoqmnidan Svileul ujrede-
bad dayo famde. ujredis sasicocxlo cikli 
mitozsa da interfazas moicavs.

interfaza ujredis sicocxlis  aqtiuri pe-
ri odia. am dros ujredi gayofisTvis emzadeba. 
is zomaSi izrdeba, masSi Zlierdeba cilebis, 
lipi debis, naxSirwylebis sinTezi, ormagdeba 
orga noidebis ricxvi. yvelaze mTavari proce-
si ki birTvSi mimdinareobs.

interfazis dasawyisSi yoveli qromosoma 
dnm-is erTi molekulisgan Sedgeba. am dros 
dnm-is molekulis grZeli Zafebi isea erT-
maneTSi aburduli, rom qromosomebi sinaTlis 
mikroskopSi kargad ar moCans.

interfazis Sua periodidan dnm-is TiToeu-
li molekula aSenebs zustad Tavis msgavs 
meore molekulas. amgvarad warmoiqmneba qro-
mosoma, romelic dnm-is ori molekulisgan (1) 
Sedgeba. maT qromatidebs, anu Svileul qro-
mosomebs uwodeben. aseTi ujredi ukve mzad 
aris gasayofad. amiT interfaza mTavrdeba da 
iwyeba ujredis mitozuri gayofa.

1

mitozi oTxi fazisgan Sedgeba.

profaza. am fazaSi qromosomis qromatidebi spiralurad ixveva, mokldeba 
da msxvildeba, amitom qromosoma mikroskopSi ukve kargad Cans. birTvis garsi 
iSleba. ujredis centris Semadgeneli ori centrioli erTmaneTis sapirispiro 
mimarTulebiT gadaadgildeba. centriolebidan gamodis e.w. “TiTistaras Zafe-
bi“. sapirispiro polusebidan gamosuli Zafebi TiToeuli qromosomis sxvadasx-
va qromatidas emagreba.

metafaza. orqromatidiani qromosomebi ujredis erT sibrtyeSi lagdeba. am 
sibrtyes metafazur firfitasac uwodeben.

anafaza. qromosomebTan dakavSirebuli TiTistaras Zafebi mokldeba da qro-
matidebi polusebisken miaqvs. ase scildeba erTmaneTs erTi qromosomis ori 
qromatida.

telofaza. iwyeba qromatidebis despiralizacia, (spirali iSleba), citoplaz-
ma itixreba, yalibdeba birTvebis garsi, warmoiqmneba ori Svileuli ujredi.

mitozi interfaza

qromosoma interfazis bolos
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1. interfaza

2. profaza

3. metafaza

4. anafaza

5. telofaza
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ramdeni qromosoma  iyo dediseul ujredSi? ramdeni qromosoma aRmoCnda Ti-
Toeul Svileul ujredSi?

ramdeni qromatidisgan Sedgebian  qromosomebi mitozis telofazaSi?

2

3

amrigad, mitozuri gayofiT erTi dediseuli ujredidan ori Svileuli ujre-
di miiReba. am ujredebs qromosomaTa zustad is raodenoba da genuri Sedgeni-
loba aqvs, rac dediseul ujreds hqonda. amitom Svileuli ujredebi dediseu-
li ujredis asls warmoadgenen.

mitozuri gayofa udevs safuZvlad usqeso gamravlebis yvela formas. ujre-
debis mitozuri gayofiT izrdebian mravalujrediani organizmebi. maTi dazi-
anebuli ujredebic axali ujredebiT mitozuri gayofiT Canacvldeba.

mcenareul ujredebSi, maTi agebulebebis Taviseburebebidan gamomdinare, mi-
tozis procesi odnav gansxvavebulad mimdinareobs.

meore SuqniSani „nebas rTavs“ ujreds gadavides mitozSi, radgan man ukve 
gaiormaga organoidebis raodenoba.

mesame SuqniSans mxolod is ujredebi gaivlian, romlebSic mitozi normalu-
rad warimarTa da maT SesaZlebloba aqvT Tavidan CaerTon ujredis sasicocxlo 
ciklSi.

ujredis sasicocxlo ciklis kontrolis am meqanizmis moSla sxvadasxvagvari 
problemebis, magaliTad, ujredis simsivnuri gadagvarebis mizezi SeiZleba gax-
des.

mitozi uzrunvelyofs dediseuli ujredidan Svileul ujredebSi memkvidru-
li informaciis srul gadacemas. ujredis mitozuri gayofa safuZvlad udevs  
usqeso gamravlebis yvela formas, mravalujrediani organizmebis zrdas, maTi da-
zianebuli ujredebis axali ujredebiT Canacvlebas. ujredSi arsebobs misi sasi-
cocxlo ciklis kontrolis faqizi meqanizmi. 

1

2
3

normalur ujredSi arsebobs unatifesi 
meqanizmi, romelic uzrunvelyofs ujredis 
sasicocxlo ciklis fazebis swor monacvleo-
bas. am meqanizmSi fazebis mTavari „gadamrT-
velebi“ fermentebi arian, romlebic ciklis 
kritikul wertilebSi muSaoben. magaliTad, 
pirveli aseTi SuqniSani akontrolebs, miaR-
wia Tu ara ujredma sakmaris zomas saimisod, 
rom „ifiqros“ gamravlebaze, anu gaiormagos 
dnm. Tu dnm-is sinTezisTvis ujredSi Sesaf-
erisi pirobebi ar aris, ujreduli cikli am 
etapze wydeba. am kritikul wertilSi bevri 
ujredi e.w. mosvenebis fazaSi mudmivad ga-
dadis da aRar iyofa. ase iqcevian, magali-
Tad, diferencirebuli neironebi.
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ras ambobs termini

homologiuri _ (berZn. homologia _ Sesabamisoba, Sesatyvisoba, Tanxmoba);
diploidi _ (berZn. diploos _ ormagi, eidos _ saxeoba);
mitozi _ (berZn. mitos _ Zafi);
profaza _ (berZn. pro _ win, adre);
metafaza _ (berZn. meta _ Soris, Semdeg);
anafaza _ (berZn. ana _ isev, Tavidan);
telofaza _ (berZn. telo _ bolo).

feradi plastiliniT an sxvadasxva feris CxirebiT sqematurad warmo-
adgine mitozis mimdinareoba.
masalis SerCevisa da procesis warmodgenisas gaiTvaliswine:

•	 risgan Sedgeba da ra forma aqvs dediseuli ujredis qromosomas 
ujredis profazis dasawyisSi?

•	 rogor gamoiyureba qromosoma profazis bolos?

•	 rogor iqmneba metafazuri firfita?

•	 ra forma aqvT qromosomebs anafazaSi?

•	 risgan Sedgeba da rogori forma aqvT Svileuli ujredis qromo-
somebs telofazis bolos?

1  Cawere wreebSi ramden qromatidas Seicavs 
qromosoma sasicocxlo ciklis mocemul 
etapze.

2  ujredis sasicocxlo ciklis romel fazas 
asaxavs ilustracia?
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5  anafazaSi qromosomebi aso V -s emsgavsebian.
rogor fiqrob, ratom?                           

1  riT gansxvavdebian  metafazisa da anafazis qromosomebi?

2  profazaSi ujredSi 10 qromatidaa. dnm-is ramdeni molekula iqneba 
Svileul ujredebSi mitozis bolos? 

 
3  ramdeni qromosoma da ramdeni qromatidaa adamianis somatur ujredSi 

metafazis stadiaze?            

4  ramdeni qromosoma da ramdeni qromatidaa ZaRlis kunTovan ujredSi 
telofazis bolos?  

5  dnm-is ramden molekulas Seicavs somaturi ujredis TiToeuli qro-
mosoma metafazisa da telofazis stadiebze?

a. metafazaSi 2, telofazaSi 1;

b. metafazaSi 2. telofazaSi 2;

g. metafazaSi 1, telofazaSi 1;

d. metafazaSi 1, telofazaSi 2.

4  rogor fiqrob, ras aRniSnavs lurji isari 
ujredis sasicocxlo ciklis diagramaze?

3  ujredis sapirispiro polusebidan gamosuli 
zogierTi Zafi erTmaneTs ukavSirdeba.

a. rogor icvleba maTi sigrZe anafazaSi?

b. ra gavlenas axdens es ujredis formaze?

g. ra mniSvneloba aqvs am faqts ujredis 
gayofisTvis?
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sqesobrivi gamravlebisas axali organizmi gametebis 
Serwymis Sedegad warmoiqmneba. gametebi, sxeulis sxva 
ujredebis msgavsad, qromosomebis diploidur ra-
odenobas rom Seicavdes, maSin zigotaSi qromosoma-
Ta orjer meti raodenoba aRmoCndeboda da es ricxvi 
momdevno TaobebSi sul ufro da ufro gaizrdeboda.
magram es ase ar xdeba, radgan sasqeso ujredebi, sx-
eulis sxva, danarCeni ujredebisagan gansxvavebiT, 
romlebsac somatur ujredebs uwodeben, qromosomaTa 

ganaxevrebul, anu haploidur raodenobas Seicavs. es ki sasqeso jirkvlebis 
ujredebis meiozuri gayofiT miiRweva.

meiozi ujredis gayofis gansakuTrebuli xerxia, romlis dros sasqeso jir-
kvlis sawyisi, diploiduri ujredidan warmoiqmneba haploiduri ujredebi _ 
gametebi.

meiozi ori gayofisgan Sedgeba. meiozis orive gayofa imave fazebs moicavs, 
rasac mitozi.

meiozis dawyebamde interfazaSi, iseve rogorc mitozis win interfazaSi, 
qromosomaSi qromatidebis raodenoba ormagdeba.

I meiozuri gayofa

I meiozuri gayofis profazaSi homologiuri qromosomebi erTmaneTs uax-
lovdebian da wyvilebs warmoqmnian. Semdeg es wyvilebi erTmaneTs egrixebian da 
zogjer garkveul ubnebs ucvlian. am process krosingoveri ewodeba. I meiozu-
ri gayofisas, metafazur firfitas, mitozisgan gansxvavebiT, warmoqmnian ara 
calkeuli qromosomebi, aramed homologiur qromosomaTa wyvilebi. anafazaSi 
erTmaneTs homologiuri qrosomebi scildebian _ sapirispiro polusebisken ho-
mologiuri qromosomebis wyvilidan TiTo orqromatidiani qromosoma miemarTe-
ba. amitom, telofazaSi warmoiqmneba ori ujredi, romelTac qromosomaTa ga-
naxevrebuli _ haploiduri raodenoba aqvT. magram, TiToeuli qromosoma ori 
qromatidisgan Sedgeba da II meiozuri gayofa qromatidebis dacilebas emsaxure-
ba. 

imetyvele, rogorc 
mecnierma

haploiduri ujredi

meiozi

krosingoveri 

somaturi ujredebi

Sen SeZleb:

•	 sqematurad warmoadgino ujredis meiozuri gayofis mimdinareoba; 

•	 Seadaro erTmaneTs meiozuri da mitozuri gayofa da imsjelo maT Soris  
msgavsebasa da gansxvavebaze;

•	 Seajamo, rogor uzrunvelyofs meiozuri gayofa saxeobisTvis damaxasi-
aTebel qromosomaTa raodenobis SenarCunebas sqesobrivi gamravlebis 
dros.

II meiozuri gayofa

am dros axladwarmoqmnili ori ujredi isev iyofa da es gayofa ujredis 
mitozur gayofas hgavs. II meiozuri gayofis profazSi irRveva orive ujredis 
birTvis garsi, qromosomebi citoplazmaSi gadadian da qromatidebs TiTistaras 
Zafebi ukavSirdebian.
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II meiozuri gayofis anafazaSi erTmaneTs, amjerad, erTi qromosomis Semad-
geneli ori qromatida scildeba. sabolood, meore meiozuri gayofis Sedegad 
warmoiqmneba oTxi ujredi, romelTac sasqeso jirkvlis pirvelad ujredTan 
SedarebiT qromatidebis oTxjer naklebi raodenoba aqvT. am ujredebidan game-
tebi yalibdeba.

II profaza

II metafaza

II anafaza

II telofaza

I profaza I metafaza I anafaza I telofaza

A

A

B

B

I meiozuri gayofa

II meiozuri gayofa
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ramden qromatidas Seicavs  gametis qromosoma?1

gametebis Serwymis Sedegad warmoiqmneba zigota, romelsac mocemuli saxe-
obisTvis damaxasiaTebeli qromosomaTa diploiduri kompleqti aqvs. zigotis 
mravaljeradi mitozuri gayofiT mravalujrediani organizmi yalibdeba.

meiozi sasqeso ujredebSi qromosomaTa ricxvis ganaxevrebas uzrunvelyofs. 
gametebis Serwymisas aRdgeba saxeobisTvis damaxasiaTebeli qromosomaTa dip-
loiduri kompleqti. kompleqtis yovel homologiur wyvilSi erTi qromosoma 
kvercxujrediseulia, xolo meore _ spermatozoidiseuli. zigotis mravaljera-
di mitozuri gayofiT mravalujrediani organizmi warmoiqmneba.

ras ambobs termini

haploiduri _ (berZn. haploos _ erTmagi, martivi);
meiozi _ (berZn. meiozis _ Semcireba);
koniugacia _ (berZn. koniugacio _ SeerTeba);
krosingoveri _ (ingl. crossing-over _ gadajvaredineba).

ganayofiereba zigota

kvercxujredi

spermatozoidi

A B

1  daasaxele A da B ujredebis gayofis tipebi da stadiebi:
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2  ilustraciaze naCvenebia:                                                                                                                                    

a. meore meiozuri gayofis anafaza;

b. pirveli meiozuri gayofis anafaza;

g. mitozis anafaza.

3  Casvi gamotovebuli sityvebi:

ilustracia aRwers ............... meiozuri gayofis ............... .

1  I meiozis profazaSi ujredSi 80 qromatidaa. ramdeni qromatida iqneba 
Svileul ujredebSi II meiozis telofazaSi?

2  II meiozuri gayofis metafazur firfitas 6 orqromatidiani qromosoma 
warmoqmnis. SesaZloa es ujredi koRos ekuTvnodes? 

3  I meiozuri gayofis telofazis bolos ujredSi 20 qromosomaa. es 
ujredi ekuTvnis:

a. ZaRls;
b. katas;
g. Tagvs;
d. Simpanzes.

4  araswori frazaa:

a. haploiduri zigota;

b. diploiduri somaturi ujredi;

g. haploiduri gameta;

d. haploiduri kvercxujredi.

 5  ipove zedmeti termini:

qromatida,  dnm-is molekula,  TiTistaras Zafi,   Svileuli qromosoma .

6  daalage I meiozuri gayofis movlenebi swori TanmimdevrobiT:

1. homologiuri qromosomebis gadaadgileba polusebisken; 2. birTvis 
garsis warmoqmna; 3. metafazuri firfitis warmoqmna; 4. birTvis garsis daS-
la; 5. krosingoveri; 6. koniugacia. 
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ujredis  metabolizmi

1. mitozs „qromosomebis kadrils“ uwodeben. 

ra saerTo aqvs mitozs wyvilTa am cekvasTan? 

rogor migaCnia, qromosoma TviTon cekvavs 

Tu „marionetia“? ra amoZravebs qromosomebs?

2. telofazas xSirad uwodeben „profazas 

piriqiT“. rogor ggonia, ratom?

Seajame Seni codna da gamocade Seni unarebi

5. amoicani, ujredis gayofis romel fazas aRwers 
ilustracia?

6. ilustraciaze ujredis meiozuri gayofis sqemaa:

4. erTujredian organizmze, romelic ujredis orad gayofiT mravldeba, am-

boben ukvdaviao. rogor fiqrob, risi xazgasma surT am gamoTqmiT?

a b g d e

3. swori debulebebis Sesabamis cariel ujrebSi Cawere niSani X.

mitozurad mravldeba:

a. wiTuras gamomwvevi;

b. botulizmis gamomwvevi;

g. safuari soko;

d. qlamidomonada;

e. lamblia.

? ?

1 2

3
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9. mcenare, romelic warmoqmnis spermatozoidebsa da kvercxujredebs, SeiZ-
leba iyos:

a. TviTmtveria;

b. jvaredinmtveria;

g. qariTmtveria;

d. xavsi;

e. farulTeslovani;

v. gvimra.

a. Cawere cariel ujrebSi meiozis stadiebi;

b. Secvale kiTxvis niSnebi Sesabamisi struqturebis saxelebiT;

g. aRwere cifrebiT miTiTebuli: 1, 2 da 3 procesi.

Casvi gamotovebuli sityvebi:

1. qromosomebi ............................................................ ;        
2. erTmaneTs scildeba ............................................... ;
3. erTmaneTs scildeba ............................................... .

a b g d e v

7. ujredis sasicocxlo ciklis sxvadasxva etapze qromosoma sxvadasxva-
gvarad gamoiyureba. romeli sqema asaxavs procesebs sworad?

8. moifiqre, ra mniSvneloba unda hqondes krosingoveris etaps organizmebis-
Tvis?

A B C
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11. daakvirdi ilustracias:

a. Zafnairi wyalmcenaris _ ulotriqsis sporebsa da gametebs erTmaneTisgan  
Znelad ganasxvaveb. ra principuli sxvaobaa maT Soris?

b. ratom uwodes ulotriqsis sporas zoospora? riT gansxvavdeba is tipuri 
sporisgan? riTaa gamowveuli es sxvaoba?

g. ulotriqss izogamia axasiaTebs. daakvirdi gametebs da axseni, ras unda 
niSnavdes es termini? ra ganasxvavebs mis gametebs tipuri gametebisagan?

10. Secvale kiTxvis niSani terminiT:

12. sqemaze fotosinTezis erT-erTi produqtis metabolizmia asaxuli adamian-
is organizmSi. 

++ + +

?

haploiduri ujredia

ar aqvs Solti

ar aris kvercxujredi
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1  warmoidgine aseTi situacia: gsurs mitozis procesze dakvirveba 
da gaqvs SesaZlebloba imuSao Tanamedrove laboratoriaSi, romelic 
flobs yovelgvar resurss saamisod.

sinaTlis mikroskopi eleqtronuli mikroskopi

a. SearCie gamadidebeli saSualebebi da ganmarte, ratom SeCerda Seni 
arCevani masze.

b. amoicani ilustrciaze mcenareuli qsovilebi. romel maTgans isurveb-
di kvlevis obieqtad? daasabuTe Seni mosazreba.

xelis lupa

a. daasaxele reaqciaSi monawile nivTierebebi

b. ra saxis metabolur reaqcias miekuTvneba cisferi isriT aRniSnuli pro-
cesi? wiTeli isriT?

g. adamianis romel organoSi xdeba msgavsi gardaqmna?

d. romeli hormoni aZlierebs cisferi isriT moniSnul process?

e. sad warmoiqmneba es hormoni?

v. romeli daavadebis saxiT vlindeba am jirkvlis hipofunqcia?

z. daasaxele sxvadasxva Sinagani sekreciis jirkvlis ori hormoni, romlebic 
aZlierebs wiTeli isriT aRniSnul metabolur gardaqmnas.

1 2 3 4

145



ujredis metabolizmi

2  moifiqre mitozis procesis scenari. gadainawileT Tanaklaselebma 
rolebi, dadgiT klasSi mitozis kostiumirebuli warmodgena. kargi iqneba 
Tu warmodgenas fons kadrilis musika Seuqmnis. 

qromosomis modelis Sesaqmnelad SearCie iseTi masala, romelic mogcems 
SesaZleblobas warmoadgino, rogor icvlis qromosoma formas profazidan 
metafazamde.

v. sisxlis romeli ujredebi gamodgeba mitozze dasakvirveblad? ganmarte, 
ratom? 

fagociti Trombociti eriTrociti

e. ilustraciaze xaxvis fesvis wveros 
qsovilia. amoicani masze sasicocxlo cik-
lis sxvadasxva etapze  myofi ujredebi. 

1

3

2 4

g. mecnierTa erT-erTi sayvareli obieqti mitozze dasakvirveblad  xaxvis 
fesvis wveros ujredebia. rogor fiqrob, ratom?

d. mcenaris romel organoSi SeiZleba msgavs qsovilSi mitozze dakvirve-
ba?
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proeqti
Rerovani ujredebi

Rerovan ujredebs iseT aradiferencirebul ujredebs uwodeben, romlebsac 
mudmivi gamravlebisa da sxvadasxva saxis ujredebad specializaciis unari aqvT. 
mecnierebi cdiloben ujredebis es unikaluri unari iseTi daavadebebis samkur-
nalod gamoiyenon, romelTa mizezi ujredebis degeneracia an nekrozia. 

Seni valia popularizacia gauwio Rerovan ujredebs sxvadasxva daavadebas-
Tan brZolaSi. amisTvis moamzade Rerovani ujredebiT mkurnalobis meTodis 
sareklamo baneri. 

•	 baneris damzadebisas  gamoiyene teqstic da ilustraciac;

proeqtis mimdinareobis etapebi:

banerze warmoadgine:

•	 ras warmoadgenen Rerovani ujredebi 
da ra saxis Rerovani ujredebi arse-
bobs adamianis organizmSi;

•	 ra aris somaturi Rerovani ujredebis 
funqcia organizmSi da rodis aqtiur-
debian isini;

•	 rogor mravldeba  da diferencirdeba 
Rerovani ujredebi;

•	 ra SemTxvevaSi gamoiyeneba Rerovani 
ujredebiT mkurnaloba;

•	 ra upiratesoba aqvs Rerovani ujredebiT mkurnalobas sxva meTodebTan 
SedarebiT;

•	 ra sirTuleebi axlavs Tan somaturi Rerovani ujredebis samkurnalod 
gamoyenebas;

•	 ratom miiCneven Wiplaris Rerovani ujredebis gadanergvas mkurnalobis 
erT-erT perspeqtiul mimarTulebad;

•	 mimdinareobs Tu ara saqarTveloSi kvlevebi am mimarTulebiT;  
•	 ratom awydeba Rerovani ujredebis gamoyeneba samkurnalod winaaRmdego-

bas sazogadoebaSi. 

aqtivoba 1: gaecaniT maswavleblis mier wardgenil problemas  da SeTanxmdiT 
proeqtis gegmaze.  

aqtivoba 2: moiZie informacia davalebis pirobaSi dasmul sakiTxebTan daka-
vSirebiT;
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proeqtis aqtivobebis  droSi ganawilebis sqema

Sexvedra 1 Sexvedra 2 Sexvedra 3 Sexvedra 4 Sexvedra 5

aqtivoba 1

aqtivoba 2

aqtivoba 3

aqtivoba 4

aqtivoba 5

https://bit.ly/3rsaLwP

https://bit.ly/3rsUFTZ

https://bit.ly/2KQsihx

aqtivoba 3: moZiebuli informaciis mixedviT moamzade sareklamo baneri. ba-
neris wardgenis dros dawyvildi romelime klaselTan. wyvilidan erTi moswav-
le waradgens meore moswavlis baners, meore ki _ pirvelis baners. wardgenis 
Semdeg Seafase mewyvilis baneris Zlieri da susti mxareebi. 

aqtivoba 4: skolis moswavleebisTvis maswavleblis daxmarebiT moawyve kon-
ferencia (saklaso sivrceSi an onlain, Teams-is platformis gamoyenebiT). `Re-
rovani ujredebi _ zogjer gadarCenis erTaderTi SesaZlebloba“. 

aqtivoba 5: SeafaseT proeqti. imsjeleT mis dadebiT da uaryofiT mxareebze, 
gaumjobesebis gzebze. SeafaseT sakuTari Tavi da Tqveni jgufis sxva wevrebis 
mier gaweuli samuSao. 
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sakvanZo sityvebi

saTesle Testis
sakvercxe Ovary
saSvilosno Uterus
placenta Placenta
Wiplari Umbilical cord
hormoni Hormone
receptori Receptor
hipofizi Pituitary gland
farisebri jirkvali Thyroid gland
Ciyvi  Goiter
farisebraxlo jirkvali Parathyroid gland
Tirkmelzeda jirkvali Adrenal glands; Suprarenals
insulini Insulin
diabeti Diabetes mellitus
adrenalini Adrenalin, epinephrine
sasqeso hormonebi Sex hormones
androgenebi Androgen
estrogenebi Estrogen
akromegalia Acromegaly
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
mogrZo tvini Medula oblongata
naTxemi Cerebellum
naxevarsfero Cerebrum
qerqi Gray matter
SegrZnebis organoebi Sense organs
rqovana Cornea
badura Retina
Sorsmxedveloba Farsightedness
axlomxedveloba Nearsightedness
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guga Pupil
dafis apki Eardrum
evstaqis mili Eustachian tube
lokokina Cochlea
naxevradrkalovani arxebi Semicircular canals
ynosvis receptorebi Olfactory cells
gemovnebis bolqvebi  Taste buds
kani Skin
epidermisi Epidermis
derma  Dermis
saofle jirkvlebi Sweat glands
Tmis bolqvi Hair follicle
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