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pirobiTi niSnebi

_ cxrilebis, diagramebis, tabulebis, sqemebis, naxatebis Sedgena da 

 analizi

_ kvleviTi samuSao. eqsperimentis dagegmva, Catareba, analizi

_ sxvadasxva saxis kiTxvebi da testebi

_ informaciis moZieba, referatis momzadeba, prezentacia, proeqti

 _ modelis Seqmna

_ damatebiTi informacia da rCevebi

_ teqstSi CarTuli kiTxvebi

Seni da Seni Tanatolebis interesebis gaTvaliswinebiT, wignSi 
 mocemuli davalebebi gadaitane da Seasrule rveulSi.

moufrTxildi wigns!
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1. saWmlis momnelebeli sistema

2. sisxlis mimoqcevis sistema

3. sunTqva

4. eqskretoruli organoebi

3 nivTierebebis 
 mimocvla da 
transporti

adamianis organizmi Ria sistemaa. is gamudmebiT 
awarmoebs nivTierebaTa da energiis mimocvlas 
garemosTan. Cvens organizmSi garemodan SemoR-
weuli nivTierebebis gardaqmnas, maT transpor-
tirebas yvela ujredamde da daSlis produqtebis 
organizmidan gamodevnas saWmlis momnelebeli, 
sisxlis mimoqcevis, sasunTqi da eqskretoruli 
organoTa sistemebi emsaxureba. janmrTel orga-
nizmSi es sistemebi urTierTSeTanxmebulad moq-
medebs.

Tavebi:

Tema

saWmlis  momnelebeli  
sistema
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sasunTqi  sistemasisxlis mimoqcevis  
sistema

eqskretoruli  
sistema
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nivTierebebis mimocvla da transporti

3.1 saWmlis momnelebeli sistema

wvrili nawlavis xaoebi eleqtronul mikroskopSi

wvrili nawlavis zedapiri dafarulia milionobiT uwvrilesi gamonazardiT 

_ xaoebiT, romelTa saerTo farTobi daaxloebiT 250 m2 -s aRwevs. es xels uwyobs 

saWmlis momnelebel sistemaSi meqanikurad da qimiurad gadamuSavebuli sakvebis 

maqsimalur Sewovas.
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nivTierebebis mimocvla da transporti

naxSirwylebi

naxSirwylebi Cveni organizmis upirvelesi saw
vavia, miuxedavad imisa, rom yvela organuli niv
Tierebis daSlisas organizmSi energia Tavisufl
deba.

martivi naxSirwylebi _ glukoza da fruqtoza  
Sedis Taflis SedgenilobaSi. Tafli maTi narevia, saqaroza, anu sakvebi Saqari  
ki am nivTierebebis naerTi. saqarozas bevri xili Seicavs.

Sen SeZleb:

•	 daasaxelo ZiriTadi mniSvnelovani nivTierebebi, romlebsac sakvebi pro
duqtebi Seicavs da aRwero am nivTierebaTa Tvisebebi;

•	 ganmarto organuli da araorganuli nivTierebebis funqciebi ujredSi;
•	 imsjelo vitaminebis rolze adamianis organizmSi;   
•	 aRmoaCino zogierTi vitamini sakveb produqtebSi;                            
•	 martivi eqperimentis monacemebiT imsjelo rZis qimiur Sedgenilobaze;
•	 gaiTvaliswino sakveb produqtebSi ama Tu im nivTierebis Semcveloba 

maTi SeZenisas;
•	 amoicno ucnobi terminebis mniSvneloba.

3.1.1 sakvebi produqtebi

imetyvele, rogorc 
mecnierma

naxSirwylebi

cilebi

lipidebi

vitaminebi

monomeri

polimeri

aminomJava

fruqtoza

saqaroza

glicerini

cximovani mJava

avitaminozi

raqiti

suravandi

glukoza fruqtoza saqaroza

gacilebiT rTuli agebuleba aqvs saxamebelsa da celulozas. isini polime-
rebs warmoadgenen. polimerebs iseT nivTierebebs uwodeben, romlebic mravali 
ganmeorebadi erTeulisgan _ monomerisgan Sedgeba.

saxamebeli

kunTebs, rogorc Cveni organizmis nebismier  sx va 
organos, muSaobisTvis energia  s Wirdeba. energiiT 
am organoebs sakvebi nivTierebebi uzrunvelyofs. 
sakvebi produqtebi ramdenime mTavar, mniSvnelovan 
nivTierebas _ naxSirwylebs, cilebs, lipidebs, vita
minebs, mineralur marilebsa da wyals Seicavs.

gansakuTrebiT didi raodenobiT Cvens organizms 
organuli nivTierebebi _ naxSirwylebi, cilebi da 
lipidebi esaWiroeba. 

9
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nivTierebebis mimocvla da transporti

saxamebeli samarago naxSirwyalia. mas bevri mcenare imaragebs sxvadasxva or
ganoSi.

gaixsene, ra funqcia aqvs celulozas ujredSi da CamoTvale sakvebi pro-
duqtebi, romlebSic, Seni azriT, bevri celulozaa.

1

cilebi

cilebs organizmSi mravalgvari daniSnuleba aqvs.
cila ujredis mTavari samSeneblo nivTierebaa. mas ujredis uklebliv yvela 

komponenti Seicavs.
cilebis gansakuTrebuli jgufia fermentebi. maT gareSe ujredSi qimiuri 

gardaqmnebi ar xdeba.
cilebi nivTierebaTa transportirebaSic monawileobs. maT sisxlis saSu a

lebiT organizmis erTi nawilidan meoreSi gadaaqvT sxvadasxva nivTiereba.
kunTebis muSaobac SekumSvad cilebzea damokidebuli. 
Cvens organizmSi SemoWril mikrobebsac cila _ antisxeulebi boWaven. 

yovelive amis gamo, gansakuTrebiT faseulia sakvebi produqtebi, romlebic 
cilebs didi raodenobiT Seicavs. aseTia: xorci, kvercxi, xaWo, lobio, barda, 
yveli.

rTuli naxSirwylebis msgavsad, cilebi polimerebia. maT monomerebs e.w. ami-
nomJavebi warmoadgens. naxSirwylebisgan gansxvavebiT, cilebs Seudareblad di
di zomis molekulebi aqvs.

cilis polimeri

Tafli                   rZe                       RviZli                            xili                            bostneuli

naxSirwylebiT mdidari produqtebi

cilebiT mdidari produqtebi

polimeria aseve glikogeni, romelic RviZlsa da kunTebSi marag
deba.

10
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nivTierebebis mimocvla da transporti

lipidebi 

lipidebi gansxvavebuli struqturis, wyalSi 
uxsnadi, wylis moZule nivTierebebia. SenTvis 
cnobili cximebic lipidebs miekuTvneba.

cximebs sakmaod martivi agebuleba aqvs. is  
glicerinisa (1) da cximovani mJavas (2) naerTia.

lipidebs ujredSi mniSvnelovani funqciebi aqvs. isini aSeneben yvela ujre
dis erTerT mTavar komponents  membranas.                                                                                             

lipidebis erTerTi mniSvnelovani funqcia ujredis energiiT momaragebaa. 
naxSirwylebTan SedarebiT, cximebis wvisas gacilebiT didi energia gamoiyofa, 
amitom organizmebi maT xSirad imarageben.

kanqveSa cximebis fena icavs organizms siTbos dakargvisa da meqanikuri dazi
a nebisgan.

cximebs didi raodenobiT Seicavs Roris, cxvrisa da qaTmis xorci, karaqi, 
yveli, zeTi. 

lipidi

1

2

vitaminebi mcire zomis organuli nivTierebebia, romlebic CarTulia orga
nizmis zrdis, ganviTarebisa da gamravlebis procesebSi.                                                               

vitaminebs biologiurad aqtiur nivTierebebs uwodeben, radgan isini, sul 
umniSvnelo raodenobiTac (mg) ki, udides gavlenas axdenen organizmSi sasi
cocxlo procesebis warmarTvaze. ase, magaliTad, zogierTi vitamini exmareba 
 ferments qimiuri reaqciebis daCqarebaSi, zogi vitaminidan hormoni warmoiqmne
ba, hormonebi ki organizmSi mraval process ganagebs.

 vitaminebis didi umravlesoba Cvens organizmSi ar sinTezdeba, amitom isini 
sakvebTan erTad aucileblad unda miviRoT. maTi nakleboba sxvadasxva saxis 
daavadebas iwvevs. isini avitaminozebis saxelwodebiT aris cnobili. gavecnoT 
zogierT maTgans. 

C vitaminis nakleboba suravands iwvevs. daavadebulis Zvlebi myifea da 
 msxvrevadi, eryeva da scviva kbilebi, Znelad uxorcdeba Wriloba, advilad 
avaddeba sxvadasxva infeqciuri daavadebiT.

A vitaminis deficiti bavSvebSi zrdis SeCerebisa da mxedvelobis gauarese
bis mizezi xdeba. es daavadeba qaTmis sibrmavis saxelwodebiTac aris cnobili, 
radgan am avitaminozisas adamiani cudad xedavs sibneleSi.

D avitaminozisas raqiti viTardeba. am dros Zvle bi, kalciumis deficitis 
gamo, ver uZlebs sxeulis simZimes da ConCxi deformirdeba.

 D vitamini Cvens kanze mzis ultraiisferi sxi vebis zemoqmedebiT warmoiqmne
ba. zafxulis periodSi warmoqmnili D vitamini RviZlSi maragdeba da mas orga
nizmi mTeli wlis ganmavlobaSi iyenebs.

vitaminebi

lipidebiT mdidari produqtebi

11

Don
't c

op
y



nivTierebebis mimocvla da transporti

wyali Cveni sxeulis masis naxevarze mets Seadgens. yvelaze mniSvnelovani 
qimiuri gardaqmnebis didi umravlesoba ujredSi am garemoSi xdeba. wylis 12%
is dakargvis SemTxvevaSi adamiani iRupeba.

mineraluri marilebis _ natriumis, kalciumis, kaliumis gareSe warmoudgene
lia kunTovani da nervuli sistemebis funqcionireba, rkina monawileobs Jang
badis gadatanaSi filtvebidan qsovilebamde, ftori agebs kbilebis minanqars. 
warmodgenas sakveb produqtebSi zogierTi vitaminisa da mineraluri ma ri lebis 
Semcvelobaze cxrili Segiqmnis.

C vitamini

A vitamini

D vitamini

kaliumi

kalciumi

rkina

12
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nivTierebebis mimocvla da transporti

sakvebi produqtebis  Semadgeneli ZiriTadi mniSvnelovani  nivTierebebia: nax-
Sirwylebi, cilebi, lipidebi, vitaminebi, mineraluri marilebi  da wyali. naxSir-
wylebis upirvelesi funqcia organizmis energiiT momaragebaa. cilebs organizmSi 
mravali funqcia aqvs. isini mTavari samSeneblo nivTierebebia da yvela qimiuri 
gardaqmna maTi uSualo monawileobiT xdeba. lipidebs samarago da energetikuli 
funqcia aqvs. vitaminebi CarTulia  organizmis zrdis, ganviTarebisa da gamravle-
bis procesebSi. maTi deficiti daavadebebs _ avitaminozebs iwvevs. qimiuri gar-
daqmnebi ujredSi wylian garemoSi xdeba.

monomeri _ berZn. mono  erTi, meros  erTeuli
polimeri _ berZn. poli  mravali, meros  erTeuli

ras ambobs termini

1  ramden kilograms iwoni? gamoiangariSe, ramdeni litri wyalia Sens 
organizmSi da Seadare is Seni ojaxis wevrebis monacemebs.

wylis procentuli Semcveloba sxvadasxva asakis 
adamianis organizmSi

Canasaxi 

90%

axalSobili

 80%

bavSvi 

70%

zrdasruli 

6065%

moxuci 

55%

2  klasSi. aRmoaCine C vitamini vaSlSi.

•	 Caasxi sinjaraSi 2 ml vaSlis wveni;

•	 daamate10 ml wyali da ramdenime wveTi saxameblis webo (webos mo
samzadeblad, 1 gr saxamebels daumate 200 ml cxeli wyali). sin
jaraSi xsnars wveTwveTobiT daamate 5%iani iodis xsnari, lurji 
Seferi lobis miRebamde. Seferilobis intensivobis mixedviT ims
jele sxvadasxva jiSis vaSlSi C vitaminis Semcvelobaze.
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nivTierebebis mimocvla da transporti

1  diagrama gamoxatavs erTer

Ti qimiuri nivTie rebis procentul 

Semcvelobas adamianis organizmSi. 

es nivTiereba SeiZleba iyos.

a.  celuloza;

b.  D vitamini; 

g. wyali;

d.  kalciumi.

1  zogierT organul nivTierebebs makromolekulebs uwodeben. SenTvis 

cnobili nivTierebebidan, romels Seefereba es saxelwodeba?

2  cilebs berZnulad proteinebs uwodeben, rac pirvels, upiratess niS

navs. riT „daimsaxures“ cilebma es epiTeti?

3  rogor fiqrob, rogor naxSirwylebs uwodeben polisaqaridebs? daa

saxele erTerTi maTgani.

2  amoicani organuli nivTiereba:

?

polimeria

Seicavs mxolod mcenareuli ujredi

ar ixsneba wyalSi

aqvs samSeneblo funqcia

ba
vS

vi

z
r

d
as

r
u

l
i

xa
nd

az
mu

l
i

asaki
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nivTierebebis mimocvla da transporti

4  SearCie swori pasuxi. 

makromolekulaa:

a.  naxSirwyali;

b.  cila;

g.  lipidi;

d.  vitamini.

5  daasaxele analogia:

cila : aminomJava         

naxSirwyali : ................

6  daasaxele sakvebi produqti, romelic mdidaria cilebiT, lipidebiTa 

da kalciumis marilebiT.

7  kartofilis romel organoSi warmoiqmneba da sad maragdeba saxamebe

li? ras xmardeba saxameblis maragi?

8  mcenareTa kidev romel organoebSi grovdeba saxamebli? axseni, ratom?

15
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nivTierebebis mimocvla da transporti

2  sakvebi produqtebis umravlesoba natriums mcire raodenobiT Sei
cavs, amitom sufris marils vumatebT, romlis SedgenilobaSic es qimiuri 
elementi Sedis.

3  evropeli eqimebi bolo wlebis gamokvlevebze dayrdnobiT SiSoben, 
rom suravandi, romelic didi xnis win damarcxebuli daavadeba egonaT, 
SesaZloa kvlav dabrundes evropis kontinentze. maTi azriT, amis mizezi   
swrafi kvebis obieqtebis momravleba unda iyos, romelic momxmarebels 
cximebiTa da naxSirwylebiT mdidar da vitaminebiT Rarib sakvebs sTava
zobs.

1  1947 wlis nobelis premia fizi o
logiisa da medicinis dargSi  mieniWa ger
ti tereza da karl koris kvle ve bi saTvis, 
romelic exeboda organizmSi gliko ge nis 
gardaqmnebis gzebs.
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nivTierebebis mimocvla da transporti

Sen SeZleb:

•	 daasaxelo saWmlis momnelebeli sistemis mTavari organoebi;
•	 ganasxvao erTmaneTisgan sakvebis meqanikuri da qimiuri  damuSaveba;
•	 aRwero kbilis agebuleba, daasaxelo kbilis mTavari nawilebi;
•	 ganmarto sanerwyve jirkvlebis roli sakvebis monelebaSi;
•	 eqsperimentiT daadgino fermentis moqmedebis optimaluri pirobebi;
•	 eqperimentulad daakvirde, ra gavlenas axdens Tambaqos moxmareba saWm

lis monelebis procesze; 
•	 Seqmna sxvadasxva funqciis mqone kbilebis modeli da daukavSiro maTi 

forma funqciebs.

3.1.2 moneleba piris RruSi

imetyvele, rogorc 
mecnierma

garegani sekrecia

minanqari

dentini

pulpa

amilaza

peristaltika    

sakvebi produqtebis rTul organul  nivTierebebs 
ujredSi pirdapir SeRweva ar SeuZlia, radgan ver 
gadis plazmuri membranis bariers. amitom isini Cvens 
organizmSi fermentebis saSualebiT SedarebiT mar
tiv molekulebad iSlebian. am process moneleba 
hqvia da saWmlis momnelebel sistemaSi mimdinareobs.

1

2

4

5
7

6

8

12

9

10

11

3

saWmlis momnelebeli sistema:

1. sanerwyve jirkvlebi, 2. saylapavi; 3. RviZli;  

4. kuWi; 5. naRvlis buSti; 6.  kuWqveSa jirkvali; 

7. Tormetgoja nawlavi; 8. msxvili nawlavi; 

9. wvrili nawlavi; 10. brma nawlavi; 11. apen diqsi; 

12. swori nawlavi.

saWmlis momnelebeli sistema grZeli mi
lis saxiT SegiZlia warmoidgino,  romel sac 
specialuri sadinrebiT jirkvlebi ukavSir
deba. jirkvlebi e.w jirkvlovani  epiTeliT 
aris agebuli da saWmlis momnelebeli sis
temis sxvadasxva nawilSi specia lur wvens _ 
sekrets gamoyofs. maT garegani sekreciis 
jirkvlebs uwodeben. swored maT mier gamo
yofili sekreti Seicavs fermentebs. yove
li fermenti mxolod konkretul nivTiere
baze, gansazRvrul pirobebSi moqmedebs. 
fermentebis zegavleniT iSleba  sakvebis 
or ganuli nivTierebebi. maTi daSlis pro
duq tebi  milis kedliT Seiwoveba da sisx
liT yvela ujreds miewodeba, gadaumuSave
beli narCe nebi ki gareT gamoiyofa.
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nivTierebebis mimocvla da transporti

 ilustracia giCvenebs saWmlis momnelebeli sistemis erTerTi mniSvnelo
vani organos _ nawlavis agebulebas. mas samSriani kedeli aqvs: gareTa _ Semaer
Tebelqsovilovani, Sua _ kunTovani da SigniTa _ epiTeluri.

SemaerTebelqsovilovani Sre SemosazRvravs nawlavs da mis damcav garss war
moadgens. kunTovani Sre uzrunvelyofs sakvebSi momnelebeli wvenebis Serevas 
da nawlavSi mis gadaadgilebas.

nawlavis epiTeluri Sris ujrdebis erTerTi umTavresi funqcia gadamuSave
buli sakvebi nivTierebebis Sewovaa. nawlavis ujredebi lorwosac gamoimuSavebs, 
romelic sakvebs asvelebs da saWmlis momnelebel sistemaSi mis gadaadgilebas 
aadvilebs.

sakvebis moneleba piri RruSi iwyeba, sadac meqanikurad, kbilebiT muSavdeba.

1

2

3

nawlavis agebuleba:

1. SemaerTebelqsovilovani Sre; 

2. kunTovani Sre; 3. epiTeluri Sre.

Tu sarkeSi kbilebs kargad daakvirdebi, aucileb
lad SeamCnev maT Soris gans xvavebas. miuxedavad maTi 
gansxvavebuli formisa, yvela kbili sami ZiriTadi  
nawilisgan _ gvirgvinis (1), yelisa (2) da fesvisgan (3) 
Sedgeba. gvirgvini kbilis is nawilia, romelsac Cven 
realurad vxedavT piris RruSi da kbils veZaxiT, 
yels RrZili faravs, fesviT ki kbili ybis ZvalSia 
Camjdari.

kbils garedan minanqari (4) faravs. is kbilis da, 
saerTod, Cveni organizmis yvelaze magari nivTiere
baa. misi funqcia kbilis dacvaa. 

minanqris qveS kbilis mTavari nivTiereba  denti-
nia (5). mas Zvlismagvari Sedgeniloba aqvs. dentini 
Zvalze magaria da minanqarze rbili. kbilis siRrme
Si pulpaa (6), romelic sisxlZarRvebsa da nervul 
daboloebebs Seicavs.

1. basri mWrelebiT mosaxerxebelia sakvebis mok beCa; 2. eSvebi emsaxureba lukmis moglejas;
3. farTo, brtyeli, saReWi ZiriTadi kbilebi aquc macebs sakvebs. 

1

2

3

nivTierebaTa gardaqmna saWmlis monelebis sistemaSi

saWmlis momnelebeli fermentebis moqmedeba

organuli nivTiereba monelebis produqti

rTuli naxSirwyali glukoza

cila aminomJavebi

lipidi glicerini

amilazebi

proteazebi

lipazebi cximovani mJavebi

4

5

1

3

2
6
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nivTierebebis mimocvla da transporti

piris RruSi sakvebi nerwyviT sveldeba da rbildeba. 
nerwyvs sami didi sanerwyve jirkvali gamoyofs, ro
melTa sadinrebi piris RruSi ixsneba. dReRamis ganmav
lobaSi sanerwyve jirkvlebiT daaxloebiT 1 1.5 litri 
nerwyvi gamoiyofa.

 • dadeqi sarkesTan axlos, aswie ena maRla. daakvir
di enis qveS nerwyvis gamoyofas. ipove adgilebi, 
sadac ixsneba enisqveSa jirkvlis sadinrebi. ner
wyvis gamoyofas ukeTesad SeniSnav, Tu rame gemri
elze an limonze ifiqreb.

piris RruSi iwyebana xSirwylebis monelebis procesi. 
naxSirwylebis damSleli fermentebis jgufs amilazebi 
ewodeba. Tumca, nerwyvis amilaza naxSirwylebs bolom
de _ glukozamde ver Slis da mxolod SedarebiT mcire 
zomis  fragmentebad anawevrebs.

rogor fiqrob, ra  funqcia aqvs pulpas?

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

1

2

sanerwyve jirkvlebi:

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

3

21

daReWili, nerwyviT gaJRenTili, darbilebuli sakve
bi enis daxmarebiT xaxaSi gadadis, xaxidan ki _ say  lapav
Si. saylapavi daaxloebiT 25 sm sigrZis milia, romli
Tac sakvebi kuWSi igzavneba. saylapavi milidan kuWSi 
sakvebis gadas vlas saylapavis kedlis talRiseburi Se
kumSva _ peristaltika uzrunvelyofs.

nerwyvis Sedgeniloba

wyali 98-99 %

nivTiereba, 
romelic

siblantes
aniWebs

naxSirwylebis 
damSleli

fermentebi

lizocimi, fermenti,
romelic baqteriebis 

kedels Slis

sakvebis moneleba saWmlis momnelebel sistemaSi xdeba. is erTgvari milia, 
romelsac saWmlis momnelebeli fermentebis gamomyofi jirkvlebi ukavSirdeba. 
sakvebis monelebis procesi piris RruSi iwyeba. aq sakvebi meqanikurad damuSavde-
ba da organuli nivTierebebidan mxolod naxSirwylebi nawilobriv iSleba. piris 
Rrudan sakvebi jer xaxaSi da Semdeg, saylapavi milis gavliT, kuWSi gadai nacvlebs.

sekrecia _ berZn. sekrecio  gamoyofa
pulpa _ laT. pulpa  xorci, rbili
peristaltika _ berZn. peristaltikos  momWeri

ras ambobs termini
peristaltika

19

Don
't c

op
y



nivTierebebis mimocvla da transporti

1  saxlSi.

a.  gaxamebul, TeTr qsovils CamoaWeri patara naWeri;

b. Cxirze daxveuli bamba kargad gaJRinTe nerwyviT da CxiriT naWerze 
daxate rgoli;

g. qsovili 23 wuTs xelis gulSi moiqcie da Semdeg moaTavse iodis 
xsnar Si (iodi saxamebels lurjad feravs);

d. daakvirdi ra moxdeba. axseni cdis Sedegi.

2  saxlSi.

a.  Cxirze daxveuli bamba gaJRinTe nerwyviT da imave qsovilis sxva naWer
ze daxate rgoli;

b.  naWeri moaTavse iodis xsnarSi;

g.  daakvirdi ra moxdeba;

d. Seadare 1 da 2 cdis Sedegebi erTmaneTs da axseni gansxvavebis mizezi. 

1   
a. daasaxele ilustraciaze warmodgenili struqturebi;

b. aRwere maTi sekretis Sedgeniloba;

g. ganmarte misi funqciebi.

2  ilustracia arasworad asaxavs piris RruSi mimdinare erTerT process.

?
? ?

a.  Secvale kiTxvis niSnebi nivTierebaTa saxelwodebebiT;

b.  daasaxele nivTiereba, romelic warmarTavs am process;

g.  Seqmeni gardaqmnis swori sqema.
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nivTierebebis mimocvla da transporti

1  stomatologTan vizitisas albaT SeamCnevdi, rom is garkveul 

adgilebs bambis tampons adebs. rogor fiqrob, ratom?

 1  ici, rogor unda gaiwmindo kbilebi sworad?

2  mecnierebi cdiloben lazeris gamoyenebas kariesis profilaqtikis
Tvis. gamokvlevebma aCvena, rom lazeri zrdis minanqris simtkices da 
aqvs antibaqteriuli efeqti.

3  piris Rrus organoebis daavadebebs eqimi _ stomatologi mkurnalobs.
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nivTierebebis mimocvla da transporti

kuWi saWmlis momnelebeli milis yvelaze gafar
Toebuli nawilia. masSi sakvebi daaxloebiT 4 saaTs 
yovndeba.

kuWis lorwovani garsi Zlieraa danaoWebuli. 
masSi uamravi jirkvalia, romlebic kuWis wvens gamo
imuSavebs. jirkvlebis nawili lorwos gamoyofs, na
wi li _ marilmJavas, nawili ki _ cilis damSlel fer
mentebs _ proteazebs.

Sen SeZleb:

•	 aRwero kuWis agebuleba da daukavSiro is mis funqciebs;
•	 ganmarto kuWis wvenis Semadgeneli nivTierebebis funqciebi;
•	 axsna, ra rols asrulebs pankreasi da RviZli saWmlis monelebaSi;
•	 eqsperimentulad gamoikvlio saWmlis momnelebeli fermentebis moqme de

bis pirobebi.

3.1.3 kuWi da Tormetgoja nawlavi

imetyvele, rogorc 
mecnierma

proteaza 
pankreasi
lipaza
emulgireba

daakvirdi ilustraciaze gluvi kunTebis ganlagebas kuWis kedelSi. gas
wvrivi, irgvlivi da iribi kunTebis morigeobiTi SekumSviT sakvebi swrafad ere
va kuWis wvens da monelebis process aCqarebs. kuWis kunTebi SekumSvisas zogjer 
sakmaod Zlier xmas gamoscems. am xmas xumrobiT xan kuWis `ymuils”, xan ki `kuWis 
wuwuns” eZaxian, radgan mas ZiriTadad carieli kuWi gamoscems. rogorc eqimebi 
xumroben, ase mxolod `mSieri kuWi gvelaparakeba”.

kuWis proteazebi cilis makromolekulebs SedarebiT mcire zomis fragmen
tebad Slis.

lorwovani garsi

SemaerTebelqsovilovani garsi

gluvi kunTebi

kuWis agebuleba

++
proteaza

rogor fiqrob, ra mniSvneloba aqvs  kuWis lorwovani garsis danaoWebas?1
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nivTierebebis mimocvla da transporti

ra aris goji? ratom daarqves nawlavs Tormetgoja?2

kuWis wvenis mTavari proteaza pepsinia. is araaqtiuri mdgomareobidan aqti
urSi marilmJavas zemoqmedebiT gadadis.

marilmJavas roli mxolod amiT ar Semoifargleba. is anadgurebs kuWSi sa
kvebTan erTad moxvedrili baqteriebis did nawils.

kuWis jirkvlebis mier gamoyofili lorwo garkveul bariers qmnis kuWis  
wvensa da kedels Soris. amiT  is  kuWis qsovilebs momnelebeli fermentebisa da 
marilmJavas damazianebeli zemoqmedebisgan icavs. 

Tu kuWis kedelsa da kuWis wvens Soris lorwovani barieri dairRva, wveni 
kuWis kedlis „gamoWmas“ iwyebs da wyluli warmoiqmneba. procesis gaRr mavebis 
SemTxvevaSi, SesaZloa, kuWis kedlis yvela Sre daziandes da kedelSi xvreli 
gaCndes. am dros kuWis SigTavsi muclis RruSi iRvreba. es Zalian saSiSia si
cocxlisTvis da saswrafo qirurgiul Carevas moiTxovs.

kuWSi arsebuli sakvebidan kuWis kedliT Seiwoveba mxolod mcire raodeno
biT wyali da marilebi, zogierTi samkurnalo nivTiereba da alkoholi. danar
Ceni masa ki wvril nawlavSi ulufebad igzavneba.

wvrili nawlavi saWmlis momnelebeli milis yvelaze grZeli nawilia (79 m). 
wvrili nawlavis dasawyisi Tormetgoja nawlavia,  romlis sigrZe 2530 smia.

kuWi

kuWqveSa jirkvali

Tormetgoja nawlavi

RviZli

naRvlis buSti

Tormetgoja nawlavSi ixsneba ori didi jirkvlis _ kuWqveSa jirkvlisa da 
RviZlis _ sadinrebi. kuWqveSa jirkvlis, anu pankreasis wvenSi fermentebis mTe
li nakrebia.

pankreasis proteazebi TormetgojaSi agrZeleben kuWSi dawyebul cilebis 
gardaqmnis process da maT aminomJavebamde Slian.

naxSirwylebi pankreasis amilazebiT glukozamde iSleba, lipaza cximebs gli
cerinad da cximovan mJavebad gardaqmnis.

lipidebis gardaqmnaSi Tormetgojas RviZlic exmareba. is naRvels gamoi
muSavebs, romelic naRvlis buStSi grovdeba da mxolod maSin gadadis Tormet
gojaSi, rodesac iq sakvebi xvdeba.

TormetgojaSi naRveli lipazas aaqtiurebs, magram mas mxolod lipidis 
 cal keuli molekulis daSla SeuZlia,  TormetgojaSi ki aTaseulobiT cximis 
molekula did wveTebadaa Sekruli. naRvlis gavleniT, lipidis molekulebi 
erTmaneTs Sordeba, anu cximi emulgirdeba.

naRveli nawlavebis peristaltikasac aZlierebs da sakvebi biZgebiT wvrili 
nawlavis qveda ganyofilebebSi igzavneba.
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nivTierebebis mimocvla da transporti

kuWSi sakvebis moneleba kuWis wveniT xdeba. kuWis wveni cilebis momnelebel 
fermentebs _ proteazebs Seicavs. Tormetgoja nawlavSi ixsneba ori didi jirkv-
lis _ RviZlisa da pankreasis _ sadinrebi. maTi sekretebiT Tormetgoja nawlavi 
naxSirwylebs, cilebs, lipidebs ine lebs. naRveli cximebis emulgirebas iwvevs da 
aaqtiurebs lipazas. 

cdebi Caatare skolis laboratoriaSi, maswavleblis meTvalyureobis qveS, 

usa frTxoebis yovelgvari wesebis dacviT.

1  Seni mizania daadgino ra gavlenas axdens temperatura cilebis daSlaze.

gamoTqvi hipoTeza.

saWiro masala: moxarSuli kvercxis cila, ori sinjara an plastmasis gamWvir
vale Wiqa, kuWis wveni _ pepsinis xsnari (SegiZlia SeiZino afTiaqSi), xel TaTmanebi, 
wylis Termometri, ori konteineri, yinuliani wyali, 370Ciani wyali.

mimdinareoba: moaTavse sam sinjaraSi an plastmasis gamWvirvale WiqaSi moxar
Suli kvercxis cilis erTnairi zomis  naWeri da daumate 55 ml kuWis wveni;

moaTavse pirveli sinjara +370Cian wylis abazanaSi, meore _ yinulian wyalSi, 
mesame datove oTaxis temperaturaze;

daayovne 24 saaTis ganmavlobaSi;
daaTvaliere sinjarebi meore dRes da Sedegebi CainiSne samuSao furcelSi. 

monacemebis analizi da daskvna: 

1. romel WurWelSi daiSala cila?
2. ra cvlileba ganicada cilam yinulian abazanaSi? oTaxis temperaturaze?
3. romelia cilebis daSlis optimaluri temperatura?
4. daasaxele damokidebuli, damoukidebeli da sakontrolo cvladebi. 
5. daemTxva Tu ara Sen mier miRebuli Sedegebi gamoTqmul hipoTezas? axseni 

SesaZlo mizezi. 
5. Seadgine cdis oqmi.

2  Seni mizania daadgino, rogor moqmedebs Sexebis zedapiris farTobi cilebis 
monelebaze.

gamoTqvi hipoTeza.  

 eqsperimenti: gaWeri moxarSuli kvercxis cila oTx Tanabar nawilad. erT sin
jaraSi an plastmasis gamWvirvale WiqaSi moaTavse erTi meoTxedi, meoreSi _ meore 
meoTxedi, romelic unda gayo or nawilad, mesame WurWelSi _ mesame meoTxedi, 
romelsac gayof oTx nawilad da meoTxe WurWelSi  meoTxe meoTxedi, romelsac 
gayof eqvs nawilad. 
2. gazome TiToeuli nawilis sigrZe, sigane da simaRle saxazaviT da daaxloebiT 

gamoTvale sruli zedapiris farTobi. 
3. oTxive WurWelSi daasxi 1010 ml. kuWis wveni, SeanjRrie da daayovne 24 saaTis 

ganmavlobaSi. 
4. CainiSne monacemebi. SegiZlia miRebuli Sedegi aRniSno fotoze. daadgine damoki

debuli, damoukidebeli da sakontrolo cvladebi. 
Camoayalibe daskvna da Seadgine cdis oqmi. Tu hipoTeza ar gamarTlda, dagegme 

axali eqsperimenti. 
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nivTierebebis mimocvla da transporti

1  Seadare erTmaneTs saylapavi mil
isa da Tormetgoja nawlavis mdebareo
ba, agebuleba da funqciebi. Sedegebi 
warmoadgine venis diagramis saxiT.

2  Cawere ujrebSi Tormetgoja nawlavis ramdenime maxasiaTebeli.

saylapavi
mili

Tormetgoja
nawlavi

1  ra problemebi  eqmneba adamians, romelsac kuWis dabali mJavianoba aqvs?                                             

2  Seni azriT, ras Seicavs kuWis wveni, romelic afTiaqSi iyideba?

3  daeTanxmebi Tu ara megobars mosazrebaSi, rom naRvlis buSti garegani 
sekreciis jirkvalia? moiyvane argumentebi.            

SearCie Sesaferisi masala da Seqmeni saWmlis momnelebeli milis romelime 
nawilis iseTi modeli, romelSic aqcentirebuli iqneba misi kedlis Sreebis 
Tvisebebi.

Tormetgoja nawlavi

3  Seni mizania daadgino, moqmedebs Tu ara alkoholi cilebis daSlaze.

gamoTqvi hipoTeza.
saWiro masala: moxarSuli kvercxis cila, ori sinjara an plastmasis gamWvir

vale Wiqa, wyali, samedicino spirti, kuWis wveni. 
aiRe ori sinjara, Cadgi StativSi, danomre. TiToeul sinjaraSi moaTavse moxar

Suli kvercxis cilis Tanabari zomis naWrebi. erT sinjaras daasxi 5 ml. gamoxdili 
wyali, meore sinjaras ki  96% iani samedicino spirti. orive sinjaras daamate 55 
ml kuWis wveni. 

daayovne 24 saaTis ganmavlobaSi;
daaTvaliere sinjarebi meore dRes. 

monacemebis analizi da daskvna: 

1. aRwere sinjarebSi momxdari cvlilebebi;
2. Cawere Sedegebi da gamoitane saTanado daskvna;
3. gamarTlda Tu ara Seni varaudi?
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nivTierebebis mimocvla da transporti

1
2

4

3

Sen SeZleb:

•	 aRwero wvrili nawlavis agebuleba da daakavSiro is mis funqciebTan;
•	 Seajamo RviZlis funqciebi;
•	 imsjelo msxvili nawlavis rolze saWmlis monelebis procesSi;
•	 sqematurad warmoadgino saWmlis monelebis procesi piris Rrudan msxvi

li nawlavis CaTvliT;
•	 daxmareba gauwio sakvebi produqtiT mowamlul adamians.

3.1.4 wvrili da msxvili  nawlavebi

imetyvele, rogorc 
mecnierma

mikroxao

detoqsikacia

fekalia

defekacia

ra mniSvneloba aqvs nawlavis Semwov zedapirze xaoebisa da mikroxaoebis 
 arsebobas?

Tormetgoja nawlavidan wvril nawlavSi  gadasuli 
sakvebis masa ukve imdenad Secvlilia, Znelad Tu 
warmoidgen, rom is Sen mier miRebuli sakvebia.

sakvebis masa da nawlavis momnelebeli wvenebi, 
wvrili nawlavis kedlis SekumSvis gamo,  erTmaneTSi 
ireva da wvril nawlavSi nivTierebaTa daSlis proce
si grZeldeba. wvrili nawlavis mTeli SigniTa zeda
piri dafarulia milionobiT mikroskopuli gamo na

zardiT _ xaoTi. mas, Tavis mxriv, kidev ufro mcire zomis mikroxaoebi aqvs.
sabolood, aminomJavebi, glukoza, glicerini da cximovani mJavebi xaos ujre

debis gavliT sisxlis mimoqcevis sistemaSi aRmoCndeba. Cven mier moxmarebuli 
sakvebis 90% swored wvril nawlavSi Seiwoveba.

wvrili nawlavi:

1. kunTovani Sre; 2. epiTeluri Sre; 3. xao; 

4. mikroxaoebi; 5. sisxlZarRvebi; 

sisxlZarRvis kapilarebi 

xaoebze eleqtronul 

mikroskopSi

4

5
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nivTierebebis mimocvla da transporti

wvril nawlavSi sakvebi daaxloebiT 7 saaTs yovndeba.
peristaltikis talRebi, romlebic wvril nawlavs mTel sigrZeze mihyveba, 

darCenil sakvebs msxvili nawlavisaken ubiZgebs.

gadaumuSavebeli sakvebis narCenebi  msxvil 
nawlavSi 1012 saaTs rCeba. aq moneleba ar 
xdeba, Tumca nawlavSi binadari mikroorga
nizmebi naxSirwylebis daSlasa da cilebis 
lpobas iwvevs. am procesebis Sedegad sxva
dasxva toqsikuri naerTi warmoiqmneba, rom
lebic sisxlSi gadadis da RviZlamde aRwevs. 
aq maTi gauvnebleba, anu detoqsikacia xdeba. 
magaliTad, Zalze Sxamiani amiaki RviZlSi Se
darebiT uvnebel Sardovanad gardaiqmneba, 
Semdeg sisxlSi gadadis, sisxls Tirkmele
bamde miaqvs da gareT SardTan erTad gamoi
yofa.

msxvil nawlavSi binadari zogierTi mikroorganizmi „sasargeblo saqmiano
basac“ eweva, magaliTad, warmoqmnis vitaminebs, Trgunavs daavadebis gamomwvev 
baqteriebs.

msxvil nawlavSi gadaumuSavebeli sakvebidan mineraluri marilebi, zogier
Ti vitamini da didi raodenobiT wyali Seiwoveba. amis gamo narCenebi naxevrad 
myar mdgomareobaSi gadadis, formirdeba ganavali _ fekaliebi, romelic swor 
nawlavSi gadainacvlebs da analuri xvreliT gareT gamoidevneba. am process 
defekacia hqvia.

msxvili nawlavi

wvril nawlavSi sakvebis monelebis procesi mTavrdeba. organuli nivTierebe-
bis daSlis produqtebi _ aminomJavebi, glukoza, glicerini, cximovani mJave-
bi nawlavis kedliT Seiwoveba da sisxlSi gadadis. Sewova nawlavis  specialuri 
gamonazarde biT _ xaoebiT xdeba. msxvil nawlavSi wyali Seiwoveba da ganavlis 
formireba xdeba. lpobis baqteriebis garda, msxvil nawlavSi binadroben baqter-
iebi, romlebic warmoqmnian vitaminebs  da Trgunaven paTogenur baqteriebs.

defekacia _ berZn. defekacio  gawmenda, WuWyis mocileba

ras ambobs termini
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nivTierebebis mimocvla da transporti

1  daakvirdi ilustracias. is giCvenebs rTuli nivTierebebis gardaqmnas  
saWmlis momnelebel sistemaSi. gaiTvaliswine ilustraciis monacemebi, gada
itane cxrili rveulSi da Seavse.

marilmJava

rTuli naxSirwylebi
(saxamebeli, glikogeni)

naxSirwylebis gardaqmnis 
Sualeduri produqti

glukoza

cilebi

cilebis gardaqmnis 
Sualeduri produqti

aminomJavebi

lipidebi

cximovani mJavebi

glicerini

wyali

amilaza

proteaza

lipaza

naRveli
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nivTierebebis mimocvla da transporti

2  saWmlis momnelebeli sistemis romel ganyofilebaSi mimdinareobs es 
procesi? 

a. piris RruSi;

b. saylapav milSi;

g. Tormetgoja nawlavSi;

d. msxvil nawlavSi.

1  ilustraciis (sqema1)is monacemebis gaTvaliswinebiT, sakvebSi Semavali 
romeli nivTiereba tovebs adamianis organizms gardaqmnebis gareSe?

2  wvrili nawlavi funqciurad ori gansxvavebuli nawilisgan Sedgeba. daasa
xele es nawilebi da aRwere maTi funqciebi.

3  daasaxele saWmlis momnelebeli sistemis organoebi, romlebsac uSualo 
Sexeba ar aqvs sakvebTan.

4  amoarCie marTebuli frazebi da da Seitane Sesabamisi asoebi cariel 
ujrebSi.

msxvil nawlavSi xdeba: 

a. zogierTi vitaminis sinTezi;

b. aminomJavebis Sewova;

g. marilebis Sewova;

d. cilis narCenebis lpoba;

e.  glukozis Sewova.

3  diagrama gamosaxavs saWmlis momnelebe
li sistemis sxvadasxva ganyofilebaSi sakve
bis dayov nebis dros. amoicani es ganyofi
lebebi.

1
2
3

8

4

9

5

10

6

11

7

12
13

sT.

A B C

+
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nivTierebebis mimocvla da transporti

5  peristaltikaSi, rogorc wesi, igulisxmeba saylapavisa da nawlavis kedlebis 
SekumSva zemodan qvemoT, anu saylapavidan swori nawlavis mimarTulebiT. msxvil 
nawlavSi zogjer ukuperistaltikac xdeba. es procesi emsaxureba:

a. wylis maqsimalur Sewovas;

b. aminomJavebis Sewovas;

g. nivTierebaTa daSlis saboloo produqtebis Sewovas;

d. glukozis Sewovas.

moiZie informacia da  dawere referati: `gastriti da kuWis wyluli~ Semdegi 
sqemis mixedviT:

•	 daavadebis gamomwvevi mizezebi;

•	 daavadebis niSnebi;

•	 kvlevis meTodebi;

•	 mkurnalobis meTodebi;

•	 daavadebis prevencia.

kvebis produqtSi, arasworad momzadebis, transportirebisa da Senaxvis gamo, 
SeiZleba mikrobebi moxvdes. aseTi produqti, romelsac xSi rad gafuWebis niSne
bi ar etyoba, mowamvlis mizezi xdeba. sakvebiT mowamvlis niSnebia:

•	 tkivili muclis areSi;

•	 gulisreva;

•	 Rebineba;

•	 faRaraTi;

•	 zogjer momatebuli temperatura.
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nivTierebebis mimocvla da transporti

sakvebi produqtis energetikuli Ri re-
bu le  ba energiis is raodenobaa, romelic organizmSi warmoiqmneba masSi Semava
li organuli nivTierebebis daJangvisas. mas kiloka loriebSi (kkal) gamosaxaven. 
sakvebi produqtebis etiketebze uTuod SegimCnevia es  cifri.

Sen SeZleb:

•	 ganasxvao erTmaneTisgan sakvebi produqtis energetikuli da kvebiTi 
Rirebulebebi;

•	 ganmarto dabalansebuli kvebis Sinaarsi;
•	 martivi eqsperimentis monacemebis safuZvelze Seajamo, rogor aris 

SesaZlebeli sakvebis energetikuli Rirebulebis SenaCuneba da gaiTva
lis wino es yoveldRiur cxovrebaSi;

•	 Seadaro sxvadasxva sakvebi produqtis energetikuli da kvebiTi Rirebu
lebebi;

•	 Seadgino sakuTari kvebis racioni.

3.1.5 dabalansebuli kveba

imetyvele, rogorc mecnierma

dabalansebuli kveba 
sakvebi produqtis kvebiTi Ri-
rebuleba
sakvebi produqtis  energetiku-
li Rirebuleba
ZiriTadi energetikuli cvla

sxvadasxva sakvebi produqtis energetikuli Rirebuleba

sakvebi
produqti

kkal. 100 gr.
produqtze

sakvebi
produqti

kkal. 100 gr.
produqtze

karaqi 700 kvercxi 140

Sokoladi 570 banani 100

lori 450 Tevzi 100

yveli 400 iogurti 96

Zexvi 350 kartofili 80

Tafli 290 rZe 65

puri 230 vaSli 45

Zroxis xorci 200 stafilo 25

nayini 190 kitri 12

SimSili organizmis miniSnebaa imaze, rom 
zrdisTvis, ujredebis ganaxlebisTvis, mu
SaobisTvis mas garkveuli nivTierebebi esa
Wiroeba.

sakveb produqtebs kvebiTi Rirebu le bis 
gar   da, rac maTSi garkveuli niv Tierebebis 
Semcvelobas gulisxmobs, energetikuli Ri 
re bulebac gaaCnia.

cxrilSi mocemulia zogierTi produqtis saSualo energetikuli Rirebule
ba 100 gr produqtze gadaangariSebiT.
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nivTierebebis mimocvla da transporti

adamianis moTxovnileba energiaze mraval faqtorzea damokidebuli, kerZod, 
mis asakze, sqesze, fizikur datvirTvaze, fsiqikur mdgomareobaze, klimatur 
pirobebze.

energia ixarjeba ZilSic _ gulis, sasunTqi kunTebisa da Tirkmelebis muSao
baze, sxeulis mudmivi temperaturis SenarCunebaze, saWmlis monelebaze, azrov
nebaze.

mosvenebul mdgomareobaSi organizmis energetikul danaxarjs ZiriTadi 
ener getikuli cvla hqvia.

saSualo asakis janmrTeli adamianis ZiriTadi energetikuli cvlis maCvenebe
li 1 saaTSi, sxeulis masis yovel 1 kilogramze, 1 kilokaloriis tolia.

 • gamoiangariSe ras udris Seni ZiriTadi energetikuli cvlis maCvenebeli.

nebismieri sxva saxis samuSao moiTxovs energiis damatebiT xarjvas.  sxvadasxva 
samuSaoze daxarjuli energia gansxvavebulia. magaliTad, miRebulia, rom goneb
rivi samuSaoTi dakavebuli adamiani dReSi saSualod 2 800 kkal. xarjavs, mZime 
fizikuri samuSaoTi dakavebuli ki _ 4 000 kkal.

457 563 704 950 1126

energetikuli danaxarjebis saSualo maCveneblebi (kkal/sT) sportis sxvadasxva saxeobaSi 

janmrTeli rom iyo, unda arsebobdes  wonasworoba _ balansi sakvebTan  erTad 
miRebul energiasa da daxarjul energias Soris, anu ramden energiasac xarjav, 
imdens unda iRebde sakvebiT.

dabalansebul kvebas xSirad piramidis saxiT warmoadgenen, romelic moicavs  
sakvebi produqtebis ZiriTad jgufebs, adamianisTvis misi mniSvnelobis mixed
viT.

wyali, wvenebi da sxvadasxva saxis sasmeli piramidis ZirSia. isini nebismieri 
racionis safuZvelia. moxmarebis raodenobiT, mas mosdevs xili da bostneuli. 
Semdeg jgufSi marcvleuli da kartofilia, maT Semdeg _ xorci, Tevzeuli, 
kverc xi, rZe da rZis produqtebi, sul bolo jgufSi ki cximebi da tkbileulia.

Tu Seni meniu ZiriTadad piramidis wveros produqtebisgan Sedgeba, Seecade 
Seamciro maTi moxmareba da CarTo masSi meti produqti piramidis qveda jgufe
bidan. moixmare es produqtebi iseTi TanafardobiT, rogoric piramidaSia.
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nivTierebebis mimocvla da transporti

Wame bevri xili da bostneuli, dalie dReSi aranakleb 1,5 l siTxe, SezRude  
tkbileulisa da cximiani sakvebis miReba, bevri imoZrave da Sen janmrTeli cxov
rebis wesis pirveli nabijebi ukve gadadgmuli geqneba.

dabalansebuli kvebis darRveva, maT Soris bevri dieta, sxvadasxva daavadebis 
mizezi SeiZleba gaxdes.

yvela sakveb produqts garkveuli energetikuli Rirebuleba aqvs. sakvebis 
 e n  e r  getikuli Rirebuleba energiis is raodenobaa, romelic warmoiqmneba orga-
nizmSi sakvebSi Semavali nivTierebebis daJangvisas. sakvebi racioni unda akmayo-
filebdes organizmis  energetikul moTxovnebs da Seicavdes nivTierebebs orga-
nizmis normaluri zrda-ganviTarebisaTvis.
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nivTierebebis mimocvla da transporti

1  Tu Sen kartofilis Sewvisas misi 
energetikuli Rirebulebis SenarCu
ne ba gsurs, romel SemTxvevaSi iqcevi 
sworad?

a. kartofils Tli, recxav, Wri patara 
naWrebad da wvav;

b. kartofils Tli, Wri patara naWre
bad, recxav da wvav.

gamoTqvi hipoTeza.

Seni mosazrebis sisworeSi dasarwmune
blad, Caatare aseT cda:

•	 gaTale kartofilis gorgli, Camo
aWeri mas kubis formis, ori erT
nairi zomis naWeri (sigrZe _ 3 sm, 
sigane _ 3 sm,simaRle _ 3 sm);

•	 erTerTi naWeri daWeri wvrilad;

•	 mTliani naWeri moaTavse erT Wiqa
Si, xolo daWrili _ meoreSi;

•	 orives erTdroulad daasxi 100 ml 
wyali, daayovne 5 wT. drodadro 
urie wkiriT. Wiqebidan sxvadasxva 
sinjarebSi gadaitane 55 ml siTxe 
da daumate TiTo wveTi iodis 
xsnari.

•	 daakvirdi siTxeebis Seferilobas. 
xedav maT Soris gansxvavebas?    

cdis sqematuri gamosaxuleba

2  Seni ZiriTadi energetikuli cvlis, cxovrebis stilisa da gemovnebis gaT
valiswinebiT, cxrilidan (gv.31) SearCie produqtebi, romlebiTac Sens orga
nizms yoveldRiuri energiiT uzrunvelyof.

•	 Seferilobis intensivobis mixedviT, imsjele Seni mosazrebis sisworeze.

3 sm

3 sm
3 

sm kartofili

wyali 100 ml

5 wT

iodis wveTi

a) b)

a) b) 5 ml5 ml

5 ml5 mla) b)
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nivTierebebis mimocvla da transporti

1  isargeble ilustraciiT (gv.32) da diagramis saxiT warmoadgine ener
giis danaxarjebi erT saaTSi sxvadasxva saxis fizikuri aqtivobisas.

2  
a. ilustraciaze warmodgenili produqtebidan, romeli ufro metad uzrun

velyofs organizms energiiT?

b. amoicani es produqtebi diagramaze.

1  adamianebi, romlebsac gaxdoma surT, brinjs moxarSvamde alboben wyal
Si, Semdeg wyals Rvrian da brinjs xarSaven. axseni, ratom iqcevian ase?

2  Tu Sen gaxdoma gsurs, romel gzas airCevdi: SezRudavdi sakvebis miRe
bas Tu gazrdidi fizikur aqtivobas? romeli maTgani ar aris Seni orga
nizmisTvis saziano? daasabuTe Seni mosazreba.

3  Seadare xorcisa da stafilos sakvebi da energetikuli Rirebulebebi.

50

150

350

250

450

550
570

A B C D E

300

100
50 25

100

200

400

300

500

600
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3.2 sisxlis mimoqcevis sistema
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nivTierebebis mimocvla da transporti

1. eriTrocitebi;

2. Trombocitebi;

3. leikocitebi.

organizmis  Sinagani garemo

organizmma rom iarsebos, mis yovel ujreds 
mudmivad unda miewodebodes sakvebi da Jangba
di.

sisxlis mimoqcevis sistema specialuri sag
zao qselia, romliTac nawlavebiT Sewovili sa
k vebi nivTierebebi da filtvebiT mopovebuli 
Jangbadi sxeulis yvela ujredamde midis. amave 
sistemas miaqvs ujredebSi daSlisas warmoqmni
li nivTierebebi gamomyof organoebamde.

nivTierebaTa transportireba am gzebze si
sx   liT xorcieldeba. vnaxoT, rogor xdeba es 
procesi.

sisxli sisxlZarRvebSi moqceuli Txevadi SemaerTebeli qsovilia. misi Txeva
di nawili plazmaa. plazmaSi ki sisxlis mravali ujredia.

Sen SeZleb:

•	 ganmarto, ra aris organizmis Txevadi Sinagani garemo;
•	 imsjelo sisxlis mimoqcevis sistemis mniSvnelobaze nivTierebaTa trans

portirebaSi;
•	 daasaxelo sisxlis Semadgeneli komponentebi;
•	 aRwero plazmis Sedgeniloba;
•	 imsjelo, rogor Seesabameba eriTrocitebis agebuleba maT funqciebs;
•	 sqematurad warmoadgino sisxlis Sededebis etapebi;
•	 gaSifro SenTvis ucnobi terminebi;
•	 ivaraudo, rogor unda gamoiTqmebodes laTinurad qarTuli termini;
•	 daasabuTo, ratom aris mniSvnelovani sisxlis jgufebis gaTvaliswineba 

sisxlis gadasxmis dros;
•	 SearCio rkiniT mdidari produqtebi anemiis Tavidan asacileblad.  

3.2.1 sisxlis Semadgeneli komponentebi

imetyvele, rogorc 
mecnierma

plazma

qsoviluri siTxe

limfa

organizmis Sinagani garemo

plazma

hemoglobini

anemia

donori

recipienti

Trombi

sisxlis Sedgeniloba

1

2, 3

plazma
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nivTierebebis mimocvla da transporti

sisxlis moZraobisas, uwvrilesi sisxlZarRvebidan _ kapilarebidan, ujred
Soris sivrceSi gamudmebiT iJoneba plazma, romelSic Jangbadi da sakvebi niv
Tierebebia. es siTxe qsovilis ujredebs Soris sivrces avsebs da qsovilur 
siTxes warmoqmnis.

qsovilur siTxes uSualo kontaqti aqvs organizmis yovel ujredTan. swored 
misgan iReben ujredebi sasicocxlod aucilebel sakveb nivTierebebsa da Jang
bads da masSive gamoyofen am nivTierebaTa daSlis produqtebs. rogorc xedav, 
qsoviluri siTxe ujredebsa da sisxls Soris Suamavlis rols asrulebs.

Warbi qsoviluri siTxe limfur kapilarSi gadadis da limfad gadaiqceva.
limfa gamWvirvale siTxea, romelic SedgenilobiT qsovilur siTxes hgavs.

Cveni organizmisTvis sasicocxlod aucilebelia am garemos fizikuri (mag., 
temperatura) da qimiuri (mag., sxvadasxva nivTiereba) Tvisebebis normaluri 
donis SenarCuneba. Sinagani garemos mudmivobis SenarCunebas homeostazi hqvia. 
 homeostazis misaRwevad mravali organo SeTanxmebulad moqmedebs. Sen amaSi 
mogvianebiT mravaljer darwmundebi.

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

1

2

4

3 5

6

sisxli, qsoviluri siTxe da limfa adamianis organizmis Sinagani Txevadi 
garemoa, romelTanac uSualo kontaqti aqvs Cveni sxeulis yvela ujreds.
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nivTierebebis mimocvla da transporti

sisxlis Sedgeniloba da funqciebi 

sisxls mravali funqcia akisria. masze warmodgenas cxrili Segiqmnis.

plazma gamWvirvale, odnav mRvrie, moyviTalo feris siTxea, romelSic sisx
lis ujredebia Setivtivebuli. 

plazmis 90%s wyali Seadgens. is Seicavs agreTve mineralur nivTierebebs, 
aminomJavebs, glukozas, vitaminebs, romlebic sisxlSi saWmlis momnelebeli 
sistemidan moxvda da romlebic ujredebisTvis aris gaTvaliswinebuli. plaz
maSi ujredebidan xvdebian aseve nivTierebaTa daSlis produqtebi, Tirkmle
bidan da filtvebidan garemoSi gamosayofad. 

plazma Seicavs aseve sxvadasxva hormonsa da gansxvavebuli funqciis mqone 
cilebs.

eriTrocitebi

ubirTvo, wiTeli 

feris ujredebia. 

1mm3 sisxlSi

4-5 milionia

Trombocitebi
ujredis 

fragmentebia.
1mm3 sisxlSi 

250-400
aTasia

leikocitebi
ufero, 

birTviani 
ujredebia,

1mm3 sisxlSi 
6-8 aTasia

90% wyali, 10%
cilebi, cximebi,

naxSirwylebi,
mineraluri

marilebi.

monawileobs
nivTierebebis
gadatanasa da

sisxlis 
SededebaSi

monawileobs
sisxlis 

SededebaSi

monawileobs

Jangbadis 

gadatanaSi

axorcie le bs 
fa go citozis

process

antigenebis 

sawinaaRmde-

god gamo-

imuSavebs

antisxeulebs

ujredebi _ 45%plazma _ 55%

sisxlis  Sedgeniloba

fagocitebi

sisxlis  funqciebi

limfocitebi
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nivTierebebis mimocvla da transporti

sisxlis wiTeli ujredebi
 

eriTrocitebs wiTel Seferilobas cila _ hemoglobini aniWebs. hemoglobini 
rkinas Seicavs. mas advilad SeuZlia miierTos Jangbadi da aseve advilad gasces. 
amitom Jangbadis filtvebidan qsovilebSi gadatana gaiolebulia. 

hemoglobini naxSirorJangsac ikavSirebs qsovilebSi da aTavisuf lebs filt
vebSi, amitom eriTrocitebs satvirTo manqanas amsgavseben, romelsac airebi 
gadaaqvs. 

 hemoglobinis strtuqtura

Jangbadis molekula

rkinis molekula

mxuTavi airi, romelic bunebrivi airebis arasruli wvis Sedegia, hemoglo-
binTan mtkice naerTs warmoqmnis. ratom iRupeba adamiani am airis xangr-
Zlivad CasunTqvis Sedegad?

1

eriTrocitebi, iseve rogorc sisxlis sxva ujredebi, Zvlis wiTel tvinSi 
warmoiqmneba. iq axalgazrda eriTrocitebi iwyeben hemoglobinis gaZlierebul 
sinTezs, romelic TandaTan ujredis SigniT TiTqmis mTel sivrces ikavebs. am 
dros es ujredebi birTvsa da sxva organoidebs kargavs . amitom zrdasruli 
eriT rocitebi, romlebic Zvlis tvinidan sisxlSi gadadis, adamianis sxva, tipur 
ujredebs aRar hgavs.                 

Zvlis wiTeli tvinis funqciis daqveiTebisas, sisxlis didi raodenobiT da
kargvisas an rkinis deficitisas, organizmSi mkveTrad iklebs eriTrocitebisa 
da hemoglobis raodenoba. aseT mdgomareobas anemia hqvia. anemiis dros zog
jer sisxlis gadasxmaa saWiro. am proceduris Catarebis win aucileblad adge
nen avadmyofis sisxlis jgufs, radgan adamianebis sisxli erTmaneTisgan eriT
rocitebisa da plazmis SedgenilobiT gansxvavdeba.

  am gansxvavebis mixedviT, sisxli oTx _ I (0), II (A), III (B), IV (AB) _ jgufadaa 
dayofili.
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nivTierebebis mimocvla da transporti

daakvirdi sisxlis jgufebis SeTavsebadobis sqemas. romeli jgufis sisxli 
SeiZleba gada esxas usafrTxod sisxlis nebismieri  jgufis  adamians, anu ro-
meli jgufis sisxlis mqone adamiani SeiZleba CaiTvalos  universalur do-
norad? universalur recipientad?  

2

sqema giCvenebs, romeli jgufis  sis x lis 
gadasxmaa usafrTxo adamianisTvis, radgan 
sisxlis jgufebis SeuTavsebloba  e ri T   ro
citebis erTmaneTTan Sewebebas, anu  aglu-
tinacias iwvevs. Sewebebuli   eri T    rocitebi 
sisxlSi gamoileqeba, rac sa bolood ada
mianis sikvdilis mizezi xdeba.

adamians, romelic sisxls gascems,  do-
nori hqvia, xolo romelic sisxls iRebs _ 
recipienti.

sisxlis jgufebis SeTavsebadobis sqema

I I

II

II

III

III

IVIV

O

A

AB

B

sisxlis Sededebis etapebi

Trombocitebi

sisxlis dakargvas Cveni organizmi sisxlis SededebiT ebrZvis. am procesSi  
Trombocitebi monawileobs. Trombocitebs sisxlis firfitebsac uwodeben. es 
saxeli maT ujredebis formis gamo miiRes. Trombocitebi realurad mTliani 
ujredebi araa. isini Zvlis wiTeli tvinis giganturi didbirTviani ujredebis 
fragmentebs warmoadgenen. Trombocitebs birTvi ar aqvs.                                                                                                  

sisxli sisxlZarRvis dazianebisas  (1) avtomaturad Sededdeba. orga nizmis pir
veli reaqcia dazianebaze sisxlZarRvis droebiTi Seviwroeba _ spazmia (2). amis 
Semdeg, nazi Trombocitebi Wrilobis uswormasworo zedapirsa da erTmaneTs ewe
beba. maTi agregatebi gamoyofen e.w. Semadedebel faqtorebs, nivTierebebs, ro
melTa gavleniT iwyeba rTuli qimiuri gardaqmnebis mTeli seria. am gardaqmnebis 
saboloo Sedegi aris plazmis xsnadi cilis _ fibrinogenis, uxsnad cilad _ 
 fibrinad gardaqmna.

leikociti eriTrociti

1

2

Trombociti

3

4

fibrinis bade

fermenti
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nivTierebebis mimocvla da transporti

fibrinis molekulebi  bades  warmoqmnis, 
romelSic sisxlis ujredebi iWedeba (4). 
iqmneba kolti, anu Trombi _ Jelesmagvari 
masa, romelic ecoba Wrilobas, aCerebs 
sisxldenas da  mikrobebs organizmSi SeR
wevis saSualebas ar aZlevs. kolti cota 
xanSi sisxlis gamSral qerqad _ fufxad 
gadaiqceva. dazianebuli sisxlZarRvis aR
dge  nisa da Wrilobis Sexorcebis  Semdeg, 
fufxi kans TviTon scildeba.

ra Sedegi SeiZleba mohyves fufxis 
ZaliT mocilebas?  

3

Cveni organizmis Sinagan garemos sisxli, qsoviluri siTxe da limfa qmnis. Sina-

gani garemos mudmivobis SenarCunebas homeostazi hqvia. sisxli Txevadi SemaerTe-

beli qsovilia. is sisxlis ujredebis, ujredSorisi nivTierebisa da plazmisgan 

Sedgeba. sisxli sami saxis ujredebs: eriTrocitebs, Trombocitebs da leokoci-

tebs Seicavs. eriTrocitebis daniSnuleba Jangbadisa da naxSirorJangis trans-

portirebaa. plazma TrombocitebTan erTad sisxlis SededebaSi monawileobs.

ras ambobs termini

eriTrociti _ berZ. eriTros  wiTeli, citosujredi 

leikociti _ berZ. leiko  TeTri, citos  ujredi

aglutinacia _ berZn.  Sewebeba

homeostazi _ berZn. homeo  erTnairi, msgavsi, stazis  uZraoba

limfa _ laT. limfa  sufTa wyali

Trombi _ berZn. Trombos  Senadedi

plazma _ berZn. plazma  gamosaZerwi

1  sisxli adamianis masis 1/13 nawils Seadgens. gamoiangariSe ramdeni 
litri sisxlia Sens organizmSi.

2  hkiTxe mSoblebs, sisxlis romeli jgufi gaqvs. daadgine moswavleTa 
ramden procents aqvs klasSi I, II, III da IV jgufis sisxli. Sedegi gamosaxe 
diagramis saxiT. 

fibrinis bade 

eleqtronul mikroskopSi
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nivTierebebis mimocvla da transporti

1  diagrama giCvenebs SemaerTebel qsovilSi _ sisxlSi ujredebisa da 
ujredSorisi nivTierebis raodenobriv Sefardebas. 

amoicani es komponentebi.

55%

45% A ............................................

B ............................................

2  sisxlZarRvis dazianebisas iwyeba qimiuri gardaqmnebis Zalian rTuli 
jaWvi, e.w. sisxlis Sededebis kaskadi, romlis saboloo Sedegi sisxldenis 
SeCe rebaa. Cawere mocemul sqemaSi swori TanmimdevrobiT SenTvis cnobili 
ramde nime ZiriTadi etapi.

sisxlZarRvis dazianeba
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nivTierebebis mimocvla da transporti

1  airCie siTxeebis gardaqmnis swori Tanmimdevroba:

a. qsoviluri siTxe  sisxli  limfa;

b. sisxli  qsoviluri siTxe  limfa;

g. sisxli  limfa  qsoviluri siTxe;

d. limfa  qsoviluri siTxe  sisxli.

2  mecnierebi Tanxmdebian, rom sicocxle wyalSi Caisaxa. amitom pirveli 
ujredebis qimiuri struqtura da funqciebi mTlianad am garemos mixedviT 
Camoyalibda. eTanxmebi Tu ara metaforas, rom Cveni organizmis Sinagani Txe
vadi garemo `monatreba _ nostalgiaa~ im pirveladi sasicocxlo garegani 
garemosi, romelSic sicocxle gaCnda?  axseni am metaforis Sinaarsi.

3  gaSifre termini fibrinogeni.

4  gakveTilis teqstSi naxseneb erTerT ujreds megakariocits uwodeben.
gaSifre termini da amoicani es ujredi.

5  axalgazrda, moumwifebel eriTrocits eriTroblasti hqvia. ras 
daarqmev axalgazrda Zvlis ujreds? moiZie informacia da darwmundi Seni 
varaudis sisworeSi.

6  pacients sisxlSi hemoglobinis raodenoba mkveTrad aqvs Semcirebuli. 
ivaraude am mdgomareobis ori mizezi:

1. ..............................................................................

2. ..............................................................................

7  axseni, rogor Seesabameba eriTrocitis agebuleba mis funqcias.
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nivTierebebis mimocvla da transporti

2  anemia SeiZleba sakveb produqtebSi rkinis naklebobam gamoiwvios. 

aseT anemias rkinadeficituri anemia hqvia. eqimebi gvirCeven kvebis ra

cionSi saqonlis RviZlisa da elenTis CarTvas. saqme isaa, rom eriTroc

itebi mxolod ramdenime Tve cocxlobs. daberebuli eriTrocitebi Rvi

Zlsa da elenTaSi iSleba. amitom es organoebi didi raodenobT Seicavs 

rkinas.

malariis gamomwvevi plazmodiumi 
eriTrocitebSi

tu iuiu

1  2015 wlis nobelis premia fiziologiisa da medici nis dargSi mieniWa 

Cinel mkvlevars, tu iuius malariis mkurnalobis axali meTodis SemuSave

bisaTvis.
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nivTierebebis mimocvla da transporti

fagocitebi 

vnaxoT, rogor viTardeba movlenebi, Tu kani gagveWra an xiWvi SegverWo da 
am gziT baqteriebma gadalaxes kanis fizikuri barieri. am dros dazianebuli 
ujredebidan da sisxlis zogierTi ujredidan gamoiyofa specifikuri nivTiere
ba _ histamini, romelic afarToebs kapilarebs da afaSarebs mis kedels (zrdis 
manZils ujredebs Soris). amiT is xels uwyobs sisxlis gadasrolas dazianebuli 
adgilisaken. am process jarebis gadasxmas adareben brZolis velisken, raTa rac 
SeiZleba meti jariskaci _ leikociti aRmoCndes mikrobebis SeWris adgilas.

adamianis organizmi cixesimagres hgavs,  romelsac 
gars mravali „mteri“ _ daavadebis gamomwvevi mikro
bi axvevia. isini gamudmebiT eZeben organizmis sust 
wertilebs masSi SesaRwevad, Tumca es arcTu ise 
advilia maTTvis. adamians mZlavri damcavi imunu-
ri sistema gaaCnia, romlis mTavari funqciaa Sei
narCunos „Tavisi“, ar SeuSvas da moiSoros „ucxo“. 
orga nizmis am unars imuniteti hqvia.

organizmis Tavdacvis „pirveli xazi“ kani da lor
wovani garsebia, romlebiTac amofenilia Sinagani 
organoebis kedlebi. isini fizikur barierebs uqm
nian mikroorganizmebs. garda amisa, gamoyofen niv
Tierebebs, romlebsac mikrobebis sawinaaRmdego mo
qmedeba  aqvs.

 am garsebis mTlianobis darRvevis SemTxvevaSi, amoqmeddeba „Tavdacvis meore 
xazi“ da saqmeSi sisxlis TeTri ujredebi _ leikocitebi erTveba. isini gadam
wyvet rols asruleben mikrobebTan brZolaSi.

Sen SeZleb:

•	 axsna, rogor qmnis organizmi infeqciis sawinaaRmdego barierebs;
•	 imsjelo leikocitebis rolze imunitetis CamoyalibebaSi;
•	 Seadaro erTmaneTs fagocitebi da limfocitebi da axsna maTi moqmede

bebis gansxvavebuli strategia;
•	 ganasxvavo erTmaneTisgan  imunitetis saxeebi da daasabuTo profilaqti

kuri acrebis aucilebloba.

3.2.2 imuniteti. imunitetis saxeebi

imetyvele, rogorc 
mecnierma

imuniteti

fagociti

antigeni

antisxeuli

limfociti

vaqcina

samkurnalo Srati

acra

histamini

leikocitebi

eriTrocitebTan da TrombocitebTan SedarebiT, leikocitebi didi zomis 
birTviani, sxvadasxva formisa da funqciebis mqone ujredebia.
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nivTierebebis mimocvla da transporti

zogierTi leikociti Zvreba kapilaris kedelSi, gamodis ujredSoris sivrce
Si da moZraobs mikrobis _ antigenis mimarTulebiT. is gars exveva mikrobs da 
STanTqavs mas. aseT leikocitebs fagocitebs uwodeben, xolo process _ fagoci-
tozs.

romeli  erTujrediani organizmis kvebas gagonebs es procesi?

ratomaa mikrobis SeWris adgili gawiTlebuli?

1

2

fagocitebis umravlesoba mikrobebTan brZolaSi iRupeba. daRupuli fagoci
tebisa da mikrobebis grova Cirqs warmoqmnis. am dros dazianebuli adgili 
wiTl deba, cxeldeba, Sesiebulia da mtkivneuli. es simptomebi anTebiT process 
axasiaTebs.  

limfocitebi

mikrobebTan brZolis sxvagvari strategia aqvs sxva saxis  leikoci tebs 
_ limfocitebs, isinic fagocitebis msgavsad, Zvlis wiTel tvinSi warmo
iqmneba, magram momwifebasa da specializacias limfur kvanZebSi gadis.                                                                                                                                         
limfocitebi amoicnobs „ucxos“ da iwyebs is sawinaaRmdego specifikuri iaraRis 
_ antisxeulebis gamomuSavebas. antisxeulebi mikrobebs  boWavs da xels uwyobs 
maT gauvneblobas.

Tu brZola fagocitebis sasargeblod damTavrda da maT SeZles mikrobebis 
damarcxeba, dazianebuli kanis mTlianoba aRdgeba, anu Wriloba Sexorcdeba.

fagocitebis `brZola~  mikrobebis winaaRmdeg:

1. baqteriebi; 2. fagociti; 3. kapilari; 4. eriTrociti.

1
2 2

3 3 3

4

4
4
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nivTierebebis mimocvla da transporti

mikrobTa mravalferovnebis gamo, li mfo 
citebi uamravi saxis antisxeulebs gamoimu
Savebs. isini yoveli saxis mikrobs „specia
lur“ antisxeuls umzadeben. limfocitebi 
am mikrobebs kargad imaxsovreben da ganme
orebiT SexvedrisTanave iwyeben antisxeu
lebis gamomuSavebas. amitomaa, rom zogi
erTi daavadebis gadatanis Semdeg adamiani 
am daavadebiT ganmeorebiT aRar avaddeba _ 
mas am daavadebis mimarT ukve imuniteti aqvs 
gamo muSavebuli.

limfocitebis es unari daedo safuZvlad vaqcinebis Seqmnas, romliTac in
feqciebTan brZolis axali era daiwyo medicinaSi.

rogorc ukve ici, gasul saukuneebSi yvavilis, Savi Wiris, qoleris, tifis, 
gripis epidemiebs milionobiT adamiani Seewira.

vaqcina preparatia, romelic damzadebulia dasustebuli an mkvdari mikro
bebisgan, an maTi Sxamianobadakarguli toqsinebisgan. organizmSi Seyvanisas 
vaq cina daavadebas ver iwvevs, organizmi ki tyuvdeba da mis sawinaaRmdegod 
anti sxeulebis gamomuSavebas iwyebs. aseT imunitets aqtiurs uwodeben, radgan 
antisxeulebs TviTon organizmi amzadebs.

axalSobilebSi  bavSvTa infeqciuri daavadebebis _ yivanaxvelas, poliomie
litis, wiTelas, difteriis, ybayuras, tuberkulozisa da sxva daavadebaTa sawi
naaRmdego vaqcinebi SehyavT, anu maT crian.

infeqciuri daavadebebis sawinaaRmdegod samkurnalo Sratebsac iyeneben. maT 
daavadebagadatanili adamianis an vaqcinirebuli cxovelis sisxlisgan amzade
ben. aseTi Srati mza antisxeulebs Seicavs.

virusi

antisxeuli

limfociti

imuniteti

xelovnuri
(SeZenili)

bunebrivi

vaqcinaciis 
Semdeg

(aqtiuri)

samkurnalo
Sratebis 

Seyvanis Semdeg 
gamomuSavebuli 

imuniteti
(pasiuri)

saxeobrivi
(Tandayolili)

memkvidreobiTi
(pasiuri)

SeZenili
(aqtiuri)

adamiani ar
avaddeba sxva
saxeobisTvis

damaxasiaTebeli
daavadebebiT

daavadebis 
gadatanis Semdeg 
gamomuSavebuli 

imuniteti

nayofSi dedis 
organizmidan 
gadacemuli 

antisxeulebiT 
gamomuSavebuli 

imuniteti

imunitetis  saxeebi
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nivTierebebis mimocvla da transporti

Sratis Seyvanis Semdeg Camoyalibebul imunitets pasiuri imuniteti ewode-
ba. rogor fiqrob, ratom?

3

zogjer imunuri sistema Secdomebs uSvebs da ise reagirebs sruliad uvne bel 
nivTierebebze, TiTqos isini did saSiSroebas uqmnides organizms.

 imunuri sistemis aseTi Secdomaa alergiebi mtverze, sokos sporebze, sxva
dasxva saxis sakvebze _ rZeze, marwyvze, Tevzze, citrusze. am dros organizmSi 
histamini gamoiyofa ise, TiTqos masSi mikrobi SeWriliyos, aqedan gamomdinare 
yvela SedegiT. adamians ewyeba lorwovani garsebis SeSupeba, cremldena, surdo, 
cemineba, xvela, gamonayari kanze, qavili.

autoimunuri daavadebebisas  organiz mi 
mtrad sakuTar qso vi lebsa da ujredebs 
miiCnevs, ebrZvis da anadgu rebs mas. maga
liTad, revmato iduri arTritis dros, 
imunuri sistema  Ta v s esxmis saxsris Semae
rTebel qsovi lebs, ami tom saxsari SeSu
pebulia, deformirebuli da mtkivneuli.

alergiis simptomebi

sisxls, satransporto daniSnulebis garda, damcvelobiTi funqciac aqvs. mas-
Si leikocitebi - fagocitebi da Trombocitebi monawileoben. leikocitebs brZo-
lis gansxvavebuli strategia aqvT. fagocitebi STanTqavs organizmSi SeWril 
mikrobebs, limfocitebi ki specifikur antisxeulebs gamoimuSaveben sxvadas xva 
antigenTan sabrZolvelad. leikocitebis orive saxeoba uzrunvelyofs orga-
nizmis senSeuvalobas, anu  imunitets. zogjer imunuri sistema Secdomebs uSvebs 
da ebrZvis organizmisTvis  sruliad uvnebel nivTierebebs.

imunuri  sistemis  problemebi

a

a. normaluri saxsari;
b. saxsari revmatoiduri arTritis dros.

b
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nivTierebebis mimocvla da transporti

1  ra saxis imuniteti gamoumuSavdeba adamians wiTuras gadatanis Semdeg?

A - xelovnuri; B - bunebrivi; C - aqtiuri; D - pasiuri.

a. mxolod B;  

b. mxolod C;  

g. A da D;   

d. B da C.
2  daasaxele eriTrocitebisa da leikocitebis ramdenime ganmasxvave

beli niSani.

3  romelia zedmeti termini?

eriTrociti, limfociti, hemoglobini, Trombociti, fagociti.

4  Seadare erTmaneTs asakobrivi da revmatoiduli arTriti. ra gansxva
vebas xedav maT Soris?

5  Seni azriT, ra mniSvneloba unda hqondes anTebiTi procesebis dros  
temperaturis matebas?

6  daasaxele plazmaSi arsebuli SenTvis cnobili cilebi da maTi fun
qciebi.

a. ...........................................................

b. ...........................................................

2  mimdinareobs muSaoba kariesis erTerTi gamomwvevi baqteriis sawina
aRmdego vaqcinis  Sesaqmnelad.

hematologi _ mkurnalobs sisxlis daavadebebs;

imunologi _ mkurnalobs imunuri sistemis daavadebebs;

alergologi _ mkurnalobs alergiul daavadebebs.

1  2008 wlis nobelis premia fiziologi
isa da medicinis dargSi mieniWa fransuaz 
baresinuss da luk montanies adamianis imu
nodeficitis virusis (aiv) aRmoCenisaTvis. 

50

Don
't c

op
y



nivTierebebis mimocvla da transporti

sisxli mudmiv moZraobaSia. sisxlZar
RvebSi sisxlis uwyvet dinebas gulis 
muSaoba ganapirobebs. guli gulmkerdis 
RruSi, mkerdis Zvlis ukan, filtvebs So
ris, odnav marcxniv mdebareobs.

 •gamoiangariSe Seni gulis wona. is sxeu
lis wonis 0,5%s Seadgens.

guls garedan SemaerTebelqsovilovani 
gu  lis perangi akravs da icavs dazianebis
gan, romelic SeiZleba gulis muSaobis 
dros mezobel organoebTan xa xun ma gamo
iwvios. mis qveS gulis ganivzoliani kunTia, 
xolo Signidan es Rru organo epiTeluri 
qsoviliT _ endoTeliT aris amofenili.

Sen SeZleb:

•	 aRwero gulis struqtura da daukavSiro is mis funqcias;

•	 Seadaro erTmaneTs arteriebis, venebisa da kapilarebis struqtura da 

funqciebi;

•	 imsjelo sisxlis mimoqcevis mcire da didi wreebis mniSvnelobaze;

•	 ganmarto limfuri sistemis mniSvneloba.

3.2.3 guli. sisxlis mimoqcevis wreebi

imetyvele, rogorc 
mecnierma

endoTeli

winaguli

parkuWi

arteria

aorta   

vena

zeda da qveda Rru vena

kapilari

filtvis wre

sisxlis mimoqcevis didi wre

mkerdukana jirkvali _ Timusi

elenTa 

gulis mdebareoba gulis perangi
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nivTierebebis mimocvla da transporti

kunTovani Zgide guls marjvena da marcxena nawilebad yofs. TiToeuli nawi
li or ganyofilebad  winagulad da parkuWad iyofa.

daakvirdi ilustracias. guls sisxlZarRvebi ukavSirdeba. zogierT sisxl
ZarRvs sisxli gamoaqvs gulidan da organoebisken miaqvs. aseT sisxlZarRvebs 
arteriebs uwodeben, xolo sisxlZarRvebs, romlebsac sisxli organoebidan 
gulSi Seaqvs _ venebs.

marjvena parkuWi SekumSvisas fil
tvis arteriebiT naxSirorJangiT mdi
dar venur sisxls filtvebisken gzavnis. 
filtvebSi sisxli JangbadiT mdi  drdeba 
da arteriul sisxlad gardaiqmneba. 
filtvebidan sisxli filtvis venebiT 
marcxena winagulSi brundeba am wres 
filtvis wres uwodeben.

gulis agebuleba

marcxena parkuWi

marcxena winaguli

aorta

filtvis arteria

filtvis vena
filtvis vena

marjvena winaguli

marjvena parkuWi

zeda Rru vena

filtvis arteria

qveda Rru vena

filtvis wre

filtvis arteriebi

filtvis venebi
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nivTierebebis mimocvla da transporti

marcxena parkuWi winagulidan gadmosul  JangbadiT 
mdidar arteriul sisxls yvelaze did arteriaSi _ 
 aortaSi gadaisvris, sadanac sisxli sxeulis yvela orga
nos miewodeba. am organoebidan wamosuli venuri sisxli 
grovdeba zeda da qveda Rru venebSi da marjvena wina
gulSi brundeba. es sisxlis momoqcevis didi wrea.

rogor icvleba sisxlis mimoqcevis did wreSi sis x-
lis Sedgeniloba?

Seadare erTmaneTs marcxena da marjvena parkuWe-
bis kedlebi. ra gansxvavebas xedav maT Soris? ra 
aris am gansxvavebis mizezi?

filtvis wres mcire wresac uwodeben. ratom?

ra aris winagulebsa da parkuWis ked lebs Soris  
gansxvavebis mizezi?

1

3

4

2

sisxli yovelTvis erTi mimarTulebiT _ winagulebidan 
parkuWebisken da parkuWebidan sisxlZarRvebisken moZ
raobs. aseT moZraobas sarqvlebi uzrunvelyofs.

winagulebisa da parkuWebis damakavSirebeli sarqvle
bi kariviT erTi mimarTulebiT _ parkuWebisken iReba, 
amitom am sarqvlebs karisebr sarqvlebs (1)  uwodeben. 
parkuWebis SekumSviT sisxli mcire da did wreebSi 
gadaityor cneba. sisxlis mcdelobas, ukan, parkuWebSi 
dab rundes, xels uSlis jibis formis sarqvlebi. isi
ni sis xliT ivseba, ibereba da sisxlZarRvebis sanaTurs 
ketavs. am sarqvlebs jibisebr sarqvlebs (2) uwodeben.

didi wris dasawyisSi sisxli sqelkedlian arteriebSi (1) moZraobs. qsovileb
Si arteriebi mikroskopul kapilarebad (2) itoteba. kapilari imdenad viwroa, 
rom masSi sisxlis ujredebi erT rigad dawyobili gadian.

kapilaris Txeli kedlebiT sisxlidan qsovilebSi gadadis Jangbadi da sakvebi 
nivTierebebi, xolo qsovilebidan sisxlSi _ naxSirorJangi da mavne niTierebebi.
aseTi sisxli venebSi (3) ikribeba, venebs ki is gulisken miaqvs.

sisxlZarRvebis agebuleba

1

2

3

SemaerTebel-

qsovilovani 

Sre
SemaerTebel-

qsovilovani 

Sre

kunTovani

Sre
kunTovani

Sre
epiTeluri

Sre epiTeluri

Sre

sisxlis mimoqcevis wreebi

2
1

1
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nivTierebebis mimocvla da transporti

venuri sisxli gulisken simZimis Zalis 
sawinaaRmdegod miedineba. amaSi mas venebis 
sarqvlebi da ConCxis kunTebi exmareba.

sainteresoa, ra emarTeba kapilarebidan 
gamoJonil qsovilur siTxes mas Semdeg, 
rac is limfur kapilarebSi aRmoCndeba.

limfuri kapilarebi erTdeba ufro 
 msxvil limfur ZarRvebad, romlebiTac 
 limfa limfur kvanZebSi midis. 

swored aq formirdeba da viTardeba 
 li m focitebi, romlebic limfaSi arsebul 
mikrobebsa da Sxamebs auvneblebs. msxvili 
limfuri kvanZebia elenTaSi (1),  apendiqsSi 
(2), nuSura jirkvlebSi (3). mkerdukana jir-
kvalSi (4), anu TimusSi. limfuri kvanZe bi
dan mikrobebisgan gaTavisuflebuli li m  fa 
 msxvil limfur sadinrebSi  gadadis, ro  m le
bic msxvil venebs uerTdeba, da sis xlTan 
erTad  gulSi Caedineba. limfis moZraoba
sac venebis msgavsi sarqvelebi uzrunvel
yofs.

Tu kargad daakvirdebi sisxlis moZrao
basa da limfis moZraobas organizmSi, maT 
Soris mniSvnelovan gansxvavebas SeamCnev:

•	sisxli wriulad moZraobs sisxl Zar RvTa 
Caketil sistemaSi, gulidan sx e    ulis sxva
dasxva organoebisken da piriqiT _ orga
noebidan gulisken;

•	limfur sistemas gulis msgavsi sakuTari 
tumbo ar gaaCnia da limfa mxo lod erTi 
mimarTulebiT moZraobs _ organoebidan 
gulisken. amiT is qsovilebSi dagrovil 
siTxes (romelic kapilarebidan gamoiJo
na) „ubrunebs“ sisxls.

sisxlis moZraoba venebSi

sisxlis mimoqcevis sistema gulisa da 
sisxlZarRvebisgan Sedgeba. guli kunTovani 
organoa. misi ritmuli SekumSva uzrunvel-
yofs sisxlis moZraobas sisxlZarRvebSi. 
sisxlis erTi mimarTulebiT moZraoba gan-
pirobebulia gulsa da venebSi arsebuli 
sarqvlebiT. limfa Cveni organizmis Sina-
gani garemos erT-erTi komponentia. limfu-
ri sistema monawileobs imunitetis Camo-
yalibebaSi.

1

2

2

3

4

limfuri sistema

sisxlisa da limfis moZraoba

1. limfuri kapilari; 2. limfuri 

kvanZi; 3. limfuri sadinari.

1

3
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nivTierebebis mimocvla da transporti

SearCie Tanaklaseli, romelsac  xelis mtevanze kargad etyoba sisxl
ZarRvebi.

•	 sTxove, xeli daSvebuli hqondes 5 wuTis ganmavlobaSi. daakvirdi _ 
mas kanqveS sisxlZarRvi amoeburceba;

•	 aawevine xeli da vertikalur mdgomareobaSi gaaCerebine 12 wuTi;

•	 daakvirdi xelis mtevans, masze reliefurad gamokveTil sisxl
ZarRvebs veRar SeamCnev;

•	 romel sisxlZarRvebs akvirdebodi _ venebs Tu arteriebs? pasuxi 
daasabuTe.

1  Seavse diagrama.

3  CamonaTvalidan amoirCie terminebi da gamoiyene is erT winadadebaSi. 
gamosaxe es fraza sqematurad: filtvis wre, aorta, qveda Rru vena, mcire wre, 
zeda Rru vena, marcxena winaguli, filtvis venebi, filtvis ar teria, kapilare-
bi, marjvena parkuWi.  

winadadeba daiwye terminiT `filtvis wre~ ....

2  isrebiT miuTiTe, ra mimarTulebiT 
gaagrZelebs gadaadgilebas sisxli da daa
saxele am gzis yvela struqtura.

jibisebri sarqvlebi 
moTavsebulia:
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nivTierebebis mimocvla da transporti

1  CamoTvale limfuri sistemis funqciebi.

2  albaT dahkvirvebixar, gaciebis an romelime infeqciiT avadobisas, 
eqimTan vizitis dros, is xeliT gisinjavs yurebTan axlos, yelis mi
damoSi limfur kvanZebs. ris garkvevas cdilobs aseTi manipulaciiT?

SearCie masala da Seqmeni arteriis, venisa da kapilaris modeli. war
moadgine is klasis winaSe da axseni, ratom SearCie es masala. rogor See
sabameba is mocemuli sisxlZarRvis kedlis struqturasa da funqciebs?

4  daakvirdi isrebis mimarTulebas naxatze:

a. amoicani A, B da C struqturebi;                                                                                                                                    

b. ras aRniSnavs patara, wiTeli isrebi?                                                                                                                              

g. raze miuTiTebs lurji isrebi?

d. ra aris aRniSnuli mwvane isrebiT?

A

B

C
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nivTierebebis mimocvla da transporti

Sen SeZleb:

•	 ganmarto, ra aris pulsi da rogor warmoiqmneba is;
•	 Seadaro sisxlZarRvebi maTSi ganviTarebuli wnevisa da sisxlis moZrao

bis siCqaris mixedviT;
•	 imsjelo gulsisxlZarRvTa daavadebebze da maTi kvlevisa da mkurnalo

bis Tanamedrove meTodebze;
•	 gaizomo an gauzomo sisxlis wneva sxva adamianebs;
•	 realurad daexmaro adamianebs sxvadasxva saxis sisxldenis SemTxvevaSi.

3.2.4 pulsi. sisxlis wneva. 
gul-sisxlZarRvTa sistemis daavadebebi

imetyvele, rogorc 
mecnierma

pulsi

aTerosklerozi

koronaluri  arteriebi

nekrozi

anevrizma

stentireba

guli mTeli sicocxlis ganmavlobaSi saSualod 
2.5 miliardjer ikumSeba. 

marcxena parkuWis yoveli SekumSvisas gulidan 
gadmosrolili sisxli aortis kedels ejaxeba da 
mis rxevas iwvevs. kedlis rxeva talRebis saxiT 
vrceldeba arteriebSi. sisxlZarRvTa kedlebis 
rxevas gulis SekumSvis ritmis Sesabamisad pulsi 
ewodeba. pulss sxeulis im adgilebSi SevigrZnobT, 
sadac arteriebi zedapirulad mdebareobs.

 • ipove pulsi majaze ise, rogorc  naxatzea naC
venebi da daiTvale erTi wuTis ganmavlobaSi  
Seni gulis SekumSvaTa ricxvi.

sisxli moZraobisas garkveuli ZaliT awveba sisxlZarRvTa kedlebs.  sisxlis 
yvelaze maRali wneva aortaSia. rac ufro Sordeba sisxlZarRvi guls, miT 
ufro mcirdeba wneva. yvelaze dabali wneva venebSia. swored wnevaTa sxvaobis 
gamo moZraobs sisxli sisxlZarRvebSi _ maRali wnevis ubnidan dablisken.

sisxlis moZraobis siCqare yvelaze maRali aortaSia, yvelaze dabali _ kapi
larebSi.

adamians ar SeuZlia marTos gulis muSaoba. gulis 
kunTs avtomaturi moqmedebis unari aqvs is Cveni 
nebis gareSe ikumSeba. gulis muSaobas verc avaCqa
rebT da verc SevanelebT. gulis SekumSvaTa sixSire 
damokidebulia asakze, fizikur datvirTvaze, emo
ciebze.

asaki (wl.) pulsi (wT)

1 120

5 95

10 85

15 75

25 70

guliscemis sixSire  sxvadasxva asakSi
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nivTierebebis mimocvla da transporti

gul-sisxlZarRvTa sistemis daavadebebi

aTeroskleroziT umetesad asakovani adamianebi avad
debian. am daavadebis mTavari mizezi qolesterinia. es 
lipidi sisxlZarRvebis kedlebze RilakebiviT lagdeba 
da sisxlZarRvis sanaTurs aviwroebs. amis gamo sisxl
ZarRvSi wneva izrdeba, Trombocitebi mis uswormas
woro kedels ejaxebian, iSlebian da Trombs warmoq
mnian. Trombs SeuZlia sisxlZarRvis sanaTuri mTlianad 
gadaketos.

guli ara mxolod Cveni organizmis yvela organosken 
gadatvirTavs sisxls, aramed sakuTar qsovilebsac ama
ragebs sakvebiTa da JangbadiT. gulis mkvebav arteriebs 
koronalur, anu gvirgvinovan arteriebs uwodeben.

gansakuTrebiT mZime Sedegs swored koronaluri da 
tvinis mkvebavi sisxlZarRvebis aTerosklerozi iwvevs. 

anevrizmas Senelebuli moqmedebis bombsac uwode
ben, radgan adamiani SeiZleba mravali wlis ganmavlo
baSi cxovrobdes am paTologiiT da warmodgenac ar 
hqondes masze. anevrizma aris arteriis an venis (iSvia
Tad) kedlis gamoberva misi gaTxelebis, an zedmetad 
gaWimvis gamo. misi warmoSobis mizezi SeiZleba maRali 
arteriuli wnevac iyos. is swrafad izrdeba da zo
gjer 25 smsac ki aRwevs. es patara tomara mezobel 
qsovilebs awveba. arsebobs  gulis, aortis, Tavis tvin
is da peri feriuli sisxlZarRvebis anevrizma. misi gas
kdomis SemTxvevaSi Zlieri sisxldena viTardeba.

stentireba

anevrizma

pulsi arteriebis kedlebis rxevaa, romelsac warmoqmnis parkuWidan gadas-
rolili sisxli. sisxlis yvelaze maRali wneva aortaSia, yvelaze dabali _ venebSi.
sisxlis moZraobis siCqare yvelaze maRali aortaSia, yvelaze dabali _ kapilareb-
Si. aTerosklerozis mizezi qolesterinia, romelic sisxlZarRvTa kedlebze lag-
deba da aviwroebs mis sanaTurs. anevrizma sisxlZarRvis kedlis gamobervaa misi 
gaT xelebis gamo.

ras ambobs termini

pulsi _ berZ. pulsus  dartyma, biZgi  

anevrizma _ (berZ. anevrizma  gaganiereba

nekrozi _ berZn. nekroz  mkvdari

am SemTxvevaSi gulisa da tvinis qsovilebi veRar maragdeba sakvebiTa da Jang
badiT, rasac maTi ujredebis kvdoma _ nekrozi mohyveba. msgavsi daavadebebis 
mkurnalobis farTod gavrcelebuli da Tanamedrove meTodi stentirebaa. am 
dros gulis mkvebav arteriaSi SehyavT metalis bade, romelic afarToebs Seviw
roebul sisxlZarRvs da aRadgens guli kunTis sisxliT momaragebas. aTero
sklerozi SeiZleba anevrizmis mizezic gaxdes.
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nivTierebebis mimocvla da transporti

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

3

1 2

4
5

1  msxvili venebisa da arteriebis da
zianebis dros kidurebze laxts adeben. 
laxtis dadeba xangrZlivad ar SeiZleba. 
amiT adamianis janmrTeloba SeiZleba se
riozulad daziandes.

B CA

1  wnevas tonometriT zomaven. is manJetisa da manometrisgan Sedgeba.
mWidrod Semoaxvie megobars manJeti mklavze, ise, rom misi qveda kide  xelis 
moxris adgilidan 3 smiT zemoT iyos.

•	am dros manometris isari 0ze unda idges. daade fonendoskopi idayvis 
moxris adgilas;

•	Cawnexe manJetSi haeri rezinis buStiT, pulsis srul gaqrobamde. manJe
tis zewoliT arteria gadaiketeba (A);

•	nelnela gaxseni momWeri _ gamouSvi haeri manJetidan;

•	fonendoskopSi pulsis gaCenisTanave CainiSne manometris Cveneba. es is 
maqsimaluri wnevaa, romelsac marcxena parkuWidan gadatyorcnili sis
xli qmnis (B);

•	gaagrZele pulsis mosmena. is TandTan sustdeba. CainiSne Cveneba ma no
metrze pulsis sruli Sewyvetisas. es minimaluri wnevaa, romelic sisxl
ZarRvebSi iqmneba parkuWis modunebisas (C).
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nivTierebebis mimocvla da transporti

sisxldena
sisxldenis

 tipi

sisxldenis

Tavisebureba

laxtis dadebis 

aucilebloba da 

misi adgili

3  ilustraciaze sisxlis mimoqcevis  martivi 
sqemaa.

a. daasaxele miTiTebuli sisxlZarRvebi;

b. ras aRniSnavs wiTeli da lurji feri?

g. sisxlis romel maxasiaTebelze unda miuTiTeb
des wyvetili isrebi?

•	 wnevaze;
•	 siCqareze;
•	 Jangbadis Semcvelobaze.

1

10

3

4

6

7

5

8

9

2

2  diagrama gamoxatavs sami adamianis 
sisxl Si eriTrocitebis Semcvelobas. 

erTerTi maTgani janmrTelia, meorem 
didi raodenobiT siTxe dakarga faRaraTis 
gamo, mesames ki venuri sisxldena hqonda. 
amoicani es adamianebi.

1

A B C

2

5

3

6

4

7

1 mln/mm3

gaiTvaliswine sisxlis  mimoqcevis Taviseburebebi, gadaitane cxrili 
 rveulSi da Seavse.
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nivTierebebis mimocvla da transporti

4  Secvale kiTxvis niSani daavadebis aRmniSvneli terminiT.

1  zrdasruli adamianis sisxlis wnevis cvaleba
dobis farglebi (sur.1).

2  Tanamedrove tonografebi arteriul wnevas  
ramdenime wamSi zomaven;

3  cxviridan sisxldenisas Tavi ukan ar gadas
wio, sisxli SeiZleba sasunTq gzebSi moxvdes.
•	daide cxviris zeda nawilSi yinuliani buSti;
•	Zlier sisxldenas nestoSi mariliani tamponi 

aCerebs.

4  ainStainis gardacvalebis mizezi anevrizma 
iyo.

5  gulis daavadebebs eqimi _ kardiologi mkur
nalobs.

1  ra mniSvneloba aqvs kapilarebSi sisxlis nela moZraobas? ra moxdeba, es 
siCqare sakmaod didi rom  iyos?

2  gulis romel ganyofilebaSi warmoiqmneba yvelaze maRali wneva?

3  Seadare erTmaneTs arteriis, venisa da kapilaris kedlebi:

a. ratom aqvs arterias sqeli kedeli?

b. ratom ar aris venis kedeli arteriis kedeliviT sqeli?

g. ratom Sedgeba kapilaris kedeli erTSriani endoTelisgan?

6   vampiri Ramurebis nerwyvi Seicavs ferments, romelic msxverplis sisxl
Si moxvedris Semdeg xels uSlis sisxlis Sededebas. am ferments drakulini 
uwodes. mimdinareobs kvlevebi im mimarTulebiT, rom SesaZlebeli gaxdes am 
fermentis gamoyeneba Trombis sawinaaRmdegod mkurnalobaSi.

tonografi

?
sisxldena

Zvlis tvinis funqciis moSla

rkiniT Raribi sakvebi

120

135

160

175

optimaluri

normaluri

I xarisxis hipertenzia

II xarisxis hipertenzia

suraTi 1
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3.3 sunTqva

filtvis alveolebi eleqtronul mikroskopSi

sasunTqi gzebis epiTelis gamonazardebis _ wamwamebis rxeviTi moZraobiT 

baqteriebi da mtvris nawilakebi gareT gamoidevneba
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nivTierebebis mimocvla da transporti

bavSvis dabadebis pirvelive wuTebidan eqimebi 
mouTmenlad elodebian, rodis CaisunTqavs axal
Sobili _ es misi pirveli „ganacxadia“ sicocxleze.

adamiani sakvebis gareSe ramdenime kviras  sZlebs, 
uwylod _ ramdenime dRes, uhaerod ki  _ mxolod 
ramdenime wuTs.

ratom aris aseTi mniSvnelovani sunTqva?
organizmi sasicocxlod aucilebel energias  

ujredebSi organuli nivTierebebis daSliT, da
JangviT _ wvisas  gamoimuSavebs. am process Jang
badi sWirdeba. is CasunTqul haerTan erTad  xvde
ba filtvebSi da sisxliT yvela ujredamde midis. 
nivTierebebis wvisas ujredSi wyali da naxSiror

Jangi gamoiyofa. es nivTierebebic Cvens organizms filtvebiT toveben.
sunTqva im procesTa erTobliobaa, romlebic uzrunvelyofs organizmisTvis 

Jangbadis miwodebas, mis monawileobas organuli nivTierebebis daSlaSi da nax
SirorJangis garemoSi gamoyofas. organuli nivTierebebis daSlas organizmSi 
siTbos warmoqmna axlavs Tan.

Sen SeZleb:

•	 ganmarto sunTqvis mniSvneloba;
•	 daasaxelo sasunTqi sistemis organoebi;
•	 aRwero cxviris Rrus agebuleba da Seusabamo mis funqciebs;
•	 martivi eqsperimentiT daakvirde filtvis agebulebas da Seadaro is sxva 

Sinagan organoebs;
•	 daakavSiro sasunTqi organoebis agebuleba maT funqciebTan;
•	 ivaraudo ucnobi samedicino terminebis mniSvneloba.

3.3.1 sasunTqi sistemis organoebi

imetyvele, rogorc 
mecnierma

xorxi

xorxsarqveli

mbgeri  iogebi

yia

traqea

bronqi

alveola

plevra

plevris Rru

cxviris Rru

cxvir-xaxa
nesto

piri

xorxi

traqea

marjvena filtvi
marcxena filtvi

nekni

marjvena bronqi marcxena bronqi

neknTaSua

kunTebi

diafragma

sasunTqi sistemis organoebi
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nivTierebebis mimocvla da transporti

cxviris Rru xrtilovani ZgidiT or nestod iyofa. nestoebis zedapiri epi
TeliTaa dafaruli. epiTelis jirkvlebi lorwos gamoyofs, amitom cxviris 
RruSi haeri teniandeba. lorwo lizocims Seicavs.

ra daniSnuleba aqvs lizocims cxviris RruSi?2

baqteriebi da mtvris nawilakebi lorwos ekroba. epiTelis ujredebi gamo
nazardebiT _ wamwamebiTaa aRWurvili, romlebic, ganuwyvetlad, swrafad irxe va 
nestos gasasvlelis mimarTulebiT da lorwoze mikrul mtversa da  mikrobebs 
gareT devnis.

 • gainaTe jibis farniT cxviris Rru. ra feria is? frTxilad daiTvaliere 
cxviris SigniTa zedapiri.

cxviris Rrus epiTeli mdidaria kapilarebiT. amis gamo iq haeri Tbeba.
amrigad, mtvrisa da baqteriebisgan gawmendili, datenianebuli da gamTbari 

haeri cxvirxaxiT xorxSi gadadis.
xorxi sxvadasxva formisa da zomis xrtilovani rgolebisgan Sedgeba. maT So

ris yvelaze didi e.w. farisebri xrtilia. xorxSi gaWimulia mbgeri iogebi (saxmo 
iogebi). iogebs Soris sivrcea, romelsac yia hqvia. rodesac laparakob an mReri, 
haeri gadis am sivrceSi da iwvevs iogebis rxevas, vibracias. swored es rxeva 
gvesmis, rogorc bgera.

nerwyvis an lukmis gadaylapvisas, xorxs elastikuri xorxsarqveli xuravs, 
raTa sakvebis nawilakebi sasunTq gzebSi ar aRmoCndes.

 xorxidan haeri traqeaSi, anu sasuleSi gadadis. traqea 12 smmde sigrZis 
cilindruli milia, romelic xrtilovani naxevarrgolebisgan Sedgeba. traqea 
or bronqad iyofa.

moisinje xeliT garedan cxviris sxvadasxva nawili. rogor fiqrob, romeli 
qsovilebiTaa is agebuli?

1

Cveulebriv, adamiani cxviriT sunTqavs.

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

2

3

5

7

9

8

6

4

4

farisebri xrtili1

64

Don
't c

op
y



nivTierebebis mimocvla da transporti

xorxis, traqeisa da bronqebis SigniTa zedapiric lorwovani wamwamovani epi
TeliTaa dafaruli, romelic mikrobebis gauvneblebasa da gamodevnaSi mona
wileobs.

TiToeuli bronqi Sedis filtvSi, sadac ufro wvril bronqiolebad itoteba. 
bronqioli sahaero buStukiT _ alveoliT bolovdeba. filtvs yurZnis mtevans 
adareben, romlis totebi bronqebi da bronqiolebia, xolo marcvlebi _ alve
olebi. 

janmrTeli, zrdasruli adamianis filtvSi 300 milionamde alveolaa, ro
melTa jamuri farTobi 70 m2ia. maTi uTxelesi kedeli erT Sred dalagebuli 
epiTeluri ujredebisgan Sedgeba. amitom airebi advilad gadadis kapilarebSi, 
romlebic badesaviT aris Semoxveuli alveolebze.

filtvi garedan dafarulia Semaer
Tebelqsovilovani mtkice, elastikuri 
plevriT, romelic ori _ gareTa (1) da Sig
niTa (2) Srisgan Sedgeba. maT Soris uhae
ro, hermetulad daxuruli viwro naprali 
_ plevris Rrua (3). is mcire raodenobiT 
siTxes Seicavs, romelic suTqviTi moZrao
bebis dros icavs filtvebs meqanikuri da
zianebisgan.

sunTqva organizms energiiT amaragebs. sasunTqi organoebia: cxviri, xorxi, 
traqea, bronqebi, filtvebi. sasunTqi organoebis agebuleba maT funqcias Seesa-
bameba.

ras ambobs termini

plevra _ berZ. plevra  gverdi  

alveola

kapilarebi

plevris struqtura:

1. plevris gareTa Sre; 

2. plevris SigniTa Sre;

3. plevris Rru.

1
2

3
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nivTierebebis mimocvla da transporti

1  klasSi.

a. aiRe qaTmis, Zroxis an Roris filtvi da traqea. daaTvaliere lupiT, See
cade nemsiT gaxvrito traqea. advilad SeZeli? ratom?

b. Cade filtvi wyalSi. ras xedav? axseni amis mizezi;

g. xelisguliT daaweqi filtvs. ra dainaxe?

2  klasSi.

Seni mizania, Seadaro erTmaneTs RviZlisa da filtvis epiTeluri qsovilebi. 

gamoTqvi varaudi, romeli ufro msubuqi unda iyos. ratom?

aiRe qaTmis an sxva romelime cxovelis RviZlisa da filtvis Tanabari zomis 
naWrebi. awone. 

gamarTlda Tu ara Seni varaudi?

 eqsperimentis Sesruleba moswavleebisTvis nebayoflobiTia.

organoebi

organizmebi
traqeebi layuCebi filtvebi

veSapi

zvigeni

kalmaxi

kalia

pepela

Tavkombala

bayayi

mdinaris kibo

zRvis ku

1  sasunTqi sistemis romeli ganyofilebis dasaxa
siaTeblad gamoiyenebdi am sqemas? gaakeTe warwerebi 
sqemaze.

2  moZebne wyvilebi da  cxrilis Sesamabis ujraSi Cawere X niSani .
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nivTierebebis mimocvla da transporti

3  daalage qvemoT CamoTvlili sasunTqi sistemis organoebi swori Tan
mimdevrobiT.

xorxi , bronqebi, traqea, cxvir-xaxa, cxviri, alveolebi, bronqiolebi.

1  daasaxele filtvis SenebaSi monawile ori mTavari qsovili.

2  Casvi gamotovebuli sityvebi:

xorxSi gaWimulia  .......................... iogebi, maT Sorisaa sivrce, romel
sac .......................... hqvia. plevra .......................... qsovilia. alveolebi  
.......................... qsoviliTaa agebuli. sunTqvis ZiriTadi funqcia organizmis 
.......................... momaragebaa. 

3  ratom aris saziano piriT sunTqva? 

4  ra mniSvneloba aqvs im faqts, rom xorxisa da traqeis kedels xrti
lovani agebuleba aqvs?

5  moifiqre, ras unda niSnavdes samedicino terminebi: bronqiti da plev-
riti. moiZie informacia. gamarTlda Seni varaudi?
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nivTierebebis mimocvla da transporti

cxrilSi CasunTqul da amosunTqul haerSi ai
r e  bis procentuli Semcvelobaa. Tu am ricxvebs 
Seadareb, dainaxav, rom amosunTqul haerSi Jangba
dis raodenoba mcirdeba, naxSirorJangisa ki ima
tebs. Tvali mivadevnoT gazTa cvlis am process.

Sen SeZleb:

•	 aRwero gza, romelsac Jangbadi gaivlis garemodan eriTrocitamde;
•	 Seadaro erTmaneTs Jangbadisa da naxSirorJangis mimocvla filtvebsa da  

organoTa qsovilebSi;
•	 ganmarto, romeli kunTebis monawileobiT xorcieldeba CasunTqva amo

sunTqvis procesi;
•	 imsjelo plevris Rrus rolze sunTqvis procesSi;
•	 gamoikvlio da Seadaro erTmaneTs sakuTari da Tanaklaselebis filtve

bis sasicocxlo tevadoba;
•	 daakavSiro filtvebis sasicocxlo tevadobis maCvenebeli adamianis 

cxovrebis stilTan.

3.3.2 gazTa cvla filtvebsa da qsovilebSi

imetyvele, rogorc 
mecnierma

filtvebis sasicocxlo  

tevadoba

spirometri

airi CasunTquli haeri amosunTquli haeri

azoti 79 % 79 %

Jangbadi 20 % 16 %

naxSirorJangi 0.04 % 4 %

filtvis alveolebSi CasunTquli haeri mdidaria JangbadiT, xolo  naxSiror
Jangi masSi praqtikulad ar aris. kapilarebSi ki, romlebic gars akravs alveo
lebs, JangbadiT  Raribi da naxSirorJangiT mdidari sisxlia. amitom kapilaru
li sisxlidan naxSirorJangi filtvis alveolebSi gadainacvlebs, Jangbadi ki 
alveolebidan sisxlSi gadadis, sadac eriTrocitebis hemoglobins ukavSirdeba. 
ase gardaiqmneba venuri sisxli JangbadiT mdidar arteriul sisxlad.

alveola

alveolis kedeli

arteria

vena

kapilari

arteriuli sisxli

venuri sisxli

eriTrocitebi

naxSiroJaangi

Jangbadi

gazTa cvla filtvebSi 
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nivTierebebis mimocvla da transporti

JangbadiT gamdidrebuli sisxli kapilarebiT yvela qsovilamde midis. kapi
larebidan Jangbadi jer qsovilur siTxeSi gadadis, iqidan ki ujredebSi aRwevs.

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

qsovilebisTvis Jangbadis miwodeba da iq warmoqmnili naxSir
orJangis organizmidan gamodevna haeris CasunTqvaamosunTqviT 
 xdeba.

filtvebi umTavresad epiTeluri qsoviliT agebuli  organoa. 
mas damoukudeblad moculobis gazrda da Semcireba SekumSvamo
dunebiT ar SeuZlia. filtvebi pasiurad mihyveba gul mkerdis 
Rrus moculobis cvlilebas, romelic sasunTqi kunTebis _ diaf
ragmisa da neknTaSua kunTebis SekumSvamodunebiT xdeba. Sekum
Svisas diafragma brtyeleba, neknTaSua kunTebi ki neknebs maRla 
da ganze swevs _ gulmkerdis Rru farTovdeba. am dros plevris 
gareTa Sre ekroba da mihyveba gulmkerdis kedels, herme tulad 
daxuruli plevris Rru farTovdeba da masSi wneva ecema. es avto
maturad iwvevs alveolebis gafarToebas, ris gamoc wneva alveo
lebSic ecema.

  garemosa da sasunTq gzebs Soris wnevaTa sxvaobis gamo, at
mosferuli haeri nestoebiT Seisruteba _ xdeba  CasunTqva.

amosunTqvisas diafragma da neknTaSua kunTebi dundeba. dia
fragma isev TaRovani xdeba. amis Sedegad, gulmkerdis Rrus mocu
loba mcirdeba, rasac plevris RruSi wnevis gazrda mohyveba. es 
filtvebis moculobis Semcirebas iwvevs da sasunTq gzebSi wneva 
atmosferulze maRali xdeba. amitom haeri gareT gamoidevneba _ 
xdeba amosunTqva. ase xorcieldeba mSvidi sunTqva.

3

1

2

56

4

gazTa cvla qsovilebSi:

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

  Jangbadis gadaadgileba;    naxSirorJangis gadaadgileba; 
  limfis gadaadgilebis mimarTuleba

a

b
sunTqviTi moZraobebi:

a. CasunTqva; 

b. amosunTqva.
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nivTierebebis mimocvla da transporti

warmodgenas imis Sesaxeb, Tu rogor pasuxobs alveolebi plevris RruSi 
wnevis cvlilebas, sakmaod martivi eqsperimenti Segiqmnis.

 • axla maqsimalurad CaisunTqe da Zlier Rrmad amoisunTqe. daakvirdi da 
moifiqre, diafragmisa da  neknTaSua kunTebis garda, kidev romeli kunTe
bi CaerTo moqmedebaSi? ratom?

1

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

 •
•	SearCie buSti, romelic  gabervisas 

sferos formas iRebs. gaakeTe  buS tSi 
10 mSvidi amosunTqva mSvidi Casun
Tqvis Semdeg ise, rom buSti piridan 
ar moicilo. 

•	gamoTvale buStSi haeris moculoba 

formuliT: 

•	buStis diametri gazome ise, 
rogorc naxatzea naCvenebi;

•	miRebuli Sedegi gayavi aTze.  

1. minis uZiro boTli; 

2. minis orkapa mili; 

3. poli eTi lenis parki;

4. rezinis naWeri.

1

2

3

4

A B C

daakvirdi ilustracias:

a. ram gamoiwvia parkebis gaberva B situaciaSi?
b. ram gamoiwvia parkebis daCutva C situaciaSi?
g. risi analogia parkebi? risi analogia boTlis siRrue?

es iqneba mSvidi sunTqvisas erT CasunTqvaze Sens filtvebSi Sesuli haeris 
moculoba.

d
buStis diametri
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haeris im maqsimalur raodenobas romelic SeuZlia adamians Rrmad CasunTqvis 
Semdeg, Rrmad amoisunTqos, filtvebis sasicocxlo tevadobas uwodeben. mas 
specialuri xelsawyoTi _ spirometriT zomaven. filtvebis sasicocxlo teva
doba sasunTqi organoebis ganviTarebis mniSvnelovani maCvenebelia. mozrdi li 
adamianis filtvebis saSualo sasicocxlo tevadoba 3,5 litria. sportsmenebSi 
am maCvenebelma SeiZleba 56 litrs miaRwios. 

 • Seni filtvebis sasicocxlo tevadobis gansazRvra  spirometris gareSec 
SegiZlia.

•	 Rrmad CasunTqvis Semdeg, maqsimalurad Rrmad amoisunTqe buStSi;
•	 ar moicilo buSti piridan. gaimeore es moqmedeba 5jer, erTwuTiani 

inter valebiT;
•	 gansazRvre buStis diametri da gamoTvale misi moculoba SenTvis cnobi

li formuliT;
•	 gayavi miRebuli ricxvi 5ze.

fizikuri datvirTvisas icvleba sunTqvis siRrme da sixSire da, Sesabamisad, 
CasunTquli da amosunTquli haeris moculoba da Sedgeniloba.

sunTqvis sixSires sisxlSi naxSirorJangis raodenoba gansazRvravs. misi sul 
umniSvnelo momateba sunTqvis gaxSirebas iwvevs. 

gazTa cvla filtvebSi damokidebulia haersa da sisxlSi Jangbadisa da naxSi-
r orJangis gansxvavebul koncentraciaze. qsovilebSi gazTa cvlas sisxlsa da 
qsovilur siTxeSi Jangbadisa da naxSirorJangis koncentracia gansazRvravs. 
 Casun T qva-amosunTqva sasunTqi kunTebiT xorcieldeba. filtvebis sasicocxlo 
tevadoba sasunTqi organoebis ganviTarebis mniSvnelovani maxasiaTebelia.

1  filtvebis sasicocxlo tevadoba (fst) Teoriuladac SegiZlia gamoian
gariSo Semdegi formulebiT:

•	 vaJebisTvis fst = (simaRle X 5,2  asaki X 0,022)  4,2;

•	 gogonebisTvis fst = (simaRle X 4,1  asaki X 0,018)  3,7.

 vaJebisTvis fst normaSi Seadgens 2,8  3,8 litrs, xolo gogonebisTvis  2,5 
2,8 litrs.

a. gamoiangariSe Seni fst;

b. gamoiangariSe Tanaklaselebis fst;

g. monacemebis safuZvelze aage  svetovani diagrama;

d. daadgine, Tanaklaselebidan romelia dakavebuli sportiT;

e. romeli sportiT aris is dakavebuli?                                                                                                                               

v. daadgine, arsebobs Tu ara raime kavSiri sportiT dakavebasa da fsts So
ris?

z. sportis ra saxeobiT dakavebulebs aqvT yvelaze maRali fst?

2  cnobilia, rom sisxlSi naxSirorJangis raodenobis momateba sunTqvis six
Sires zrdis. moifiqre martivi moqmedeba, romliTac efeqturad moaxden am 
 faqtis demonstrirebas.
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1  A da B diagramebze warmodgenilia CasunTqulsa da amosunTqul haerSi 
airebis Semcveloba. upasuxe Semdeg kiTxvebs:

a. romeli airis Semcveloba aris gamoxatuli mwvane svetiT?                                                                                                             

b. romel airs ekuTvnis wiTeli sveti?                                                                                                                             

g. romeli airis Semcvelobas gamoxatavs lurji sveti?                                                                                                           

d. romeli diagrama Seesabameba CasunTquli haeris maCveneblebs? 

amosunTqulis?

2  daalage movlenebi TanmimdevrobiT da Seavse cxrilis A sveti:                                       

•	 haeri Sedis filtvebSi;
•	 gulmkerdis moculoba izrdeba;
•	 diafragma da neknTaSua kunTebi ikumSeba;
•	 plevris RruSi wneva mcirdeba.

Seavse B sveti, A svetis Sesabamisad.

A - CasunTqva B - amosunTqva

1.
2.
3.
4.
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nivTierebebis mimocvla da transporti

1   Seni azriT, orkestrantebs Soris, romlebs unda hqondeT filtvis sa
sicocxlo tevadobis maRali maCvenebeli?

2  airCie swori pasuxebi da cariel ujrebSi Cawere Sesabamisi cifrebi:

a. filtvebi imitom farTovdeba, rom masSi haeri Cadis;

b. haeri imitom Cadis filtvebSi, rom is farTovdeba;

g. plevris Rru plevriTaa amofenili, romelic epiTeluri qsoviliTaa agebuli;

d. tixari, romelic cxviris Rrus or nestod yofs, zrdis zedapirs, rac mas 
funqciebis SesrulebaSi exmareba.

3  detalurad aRwere, rogor gamoiwvevs alveolebSi wnevis dacema cxviris 
RruSi haeris Sesvlas.

4  ra mdgomareobaSia muclis swori kunTi Rrma amosunTqvis dros? rogor 
exmareba is am process?

5  ratom iTvleba filtvebis sasicocxlo tevadobis maCvenebeli organizmis 
janmrTelobis mniSvnelovan maxasiaTeblad?

6  tuberkulozs e.w. koxis Cxiri iwvevs. misi Sxamebis moqmedebiT filtvSi 
warmoiqmneba kera CirqgroviTa da nekroziT. tuberkulozis samkurnalod erT
erT aseT meTods iyeneben: eqimi specialuri nemsiT xvrets gulmkerdis kedels 
da plevris RruSi haers uSvebs. rogor exmareba es meTodi avadmyofs gamojan
mrTelebaSi?

7  tuberkulozma mravali cnobili adamiani imsxverpla gasul saukuneebSi. 
tuberkuloziT daiRupnen iakob gogebaSvili, vaJafSavela. ukurnebel senad 
moixseniebs mas Tavis leqsSi lado asaTiani, romelic Zalian axalgazrda Seewira 
am daavadebas. ratom ar iTvleba ukurnebel senad tuberkulozi XXI saukuneSi?

a b g d
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3.4 eqskretoruli organoebi

nefronebis `kunwulebi~ 
eleqtronul  mikroskopSi

adamianis kanis epidermisi
eleqtronul  mikroskopSi
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Sen SeZleb:

•	 daasaxelo nivTierebaTa cvlis saboloo produqtebi;
•	 ganasxvao eqskrecia sekreciisa da defekaciisgan;
•	 daasaxelo adamianis organizmis sekretoruli organoebi;
•	 aRwero nefronis struqtura da axsna, rogor Seesabameba is mis funqciebs;
•	 martivi eqsperimentiT nefronSi mimdinare procesis modelirebas;
•	 imsjelo Tirkmlebis rolze homeostazis SenaCunebis procesSi;
•	 imsjelo Tirkmlis paTologiebze, misi diagnostirebisa da mkurnalobis 

Tanamedrove meTodebze.

3.4.1 Tirkmeli. agebuleba da funqciebi

imetyvele, rogorc 
mecnierma

eqskrecia

Tirkmeli

SardsawveTi

Sardis buSti

Sardsadeni

nefroni

liTotripsia

xelovnuri Tirkmeli

urologi

Sen ukve ici, rogor xvdeba sxvadasxva nivTie
reba garemodan ujredebSi saWmlis momnelebeli 
da sasunTqi sistemebis saSualebiT. magram rogor 
tovebs am nivTierebaTa gardaqmnis produqtebi 
Cvens organizms? am process eqskrecia hqvia da is 
eqskretorul organoTa sistemis saSualebiT xor
cieldeba.

eqskrecia organizmidan nivTierebaTa cvlis sa
bo loo produqtebisa da organizmisTvis ucxo niv
Tierebebis gamoyofis procesia. am nivTierebebis 
dagroveba organizmis Sinagani garemos mudmivobas 
daarRvevda.

isini Cveni organizmidan ZiriTadad Tirkm
lebiT, filtvebiTa da kaniT gamoidevneba.

naxSirwylebisa da lipidebis daSlis sabo
loo produqti wyali da naxSirorJangia. 

ci le bis daSlisas, naxSirorJangisa da wylis 
gar da, azotSemcveli nivTiereba _ amiakic war
moiqmneba. amiaki Zalian toqsikuria, amitom is 
an saswrafod unda gamoidevnos organizmidan, 
an naklebad toqsikur nivTierebad gardaiqm
nas. Cvens organizmSi amiaki RviZlSi Sardova
nad gar daiqmneba.

nukleinis mJavebi daSlisas Sardis mJavas 
warmoqmnis.

adamianis eqskretoruli sistema:

1.  filtvebi; 2. Tirkmlebi; 3. kani.

1

2

3
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nivTierebebis mimocvla da transporti

naxSir-

orJangi

naxSir-

orJangi

Sardis 

mJava

wyali wyali Sardovanaamiaki

naxSirwylebi, 
cximebi

cilebi, nukleinis mJavebi

Tirkmeli

adamianis mTavari eqskretoruli organo Tirkmelia (1). daSlis produqtebiT 
datvirTuli sisxli Tirkmels arteriiT (2) miewodeba. aq is ifiltreba, 
Tavisufl deba mavne nivTierebebisgan, Tirkmlis veniT (3) gamodis da sisxlis 
mimoqcevaSi brundeba. sisxlis filtrati ki Sardia, romelic SardsawveTebiT (4) 
Sardis buStSi (5) grovdeba da SardsadeniT (6) gareT gamoiyofa.

vnaxoT, rogor axerxebs Tirkmeli  sisxlis gafiltvras.
Sardis warmoqmna nefronSi (7) mimdinareobs. erTi Tirkmeli milionamde aseT 

nefrons Seicavs.

adamianis saSarde sistema:

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

6. Sardsadeni; 7. nefroni.

1

23

4

5

6

7
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nivTierebebis mimocvla da transporti

ra daemarTeba adamians, sisxlis am filtratma  pirdapir rom datovos  or-
ganizmi?

romeli nivTierebebi rCeba filtratSi?

1

2

kapsulaSi gadasuli filtrati moZraobs milakebSi (5), romelTa saerTo sigr
Ze 80 kmia. milakebis ujredebi filtratidan Seiwovs wylis 99%s, marilebis 
umetesobas, glukozas, aminomJavebsa da organizmisTvis aucilebel sxva niv
Tierebebs. es nivTierebebi sabolood milakebze Semoxveul kapilarebSi (6) ga
dadis da Tirkmlis veniT isev organizms ubrundeba.

TiToeul nefrons sisxli patara ar-
te rioliT (1) miewodeba, romelic ito
teba da kapilarebis gorgals (2) warmoq
mnis.

 gorglidan arteriola (3) gamodis, 
rom lis diametri naklebia gorgalSi 
Semavali arteriolis diametrze. amis 
gamo gorgalSi maRali wneva iqmneba 
da masSi arsebuli sisxli ifiltreba. 
filtrati, romelSic wyali,  marilebi, 
aminomJavebi, glukoza, Sardovana, Sar
dis mJava da sxva dabalmolekulu ri 
naerTebia, patara fialis msgavs kap su-
la Si (4) gadadis. filtratSi, maTi didi 
zomebis gamo, ver xvdeba mxolod plaz
mis cilebi da sisxlis ujredebi.

1

2

3

4

5

6

ase gardaiqmneba nefronis milakebSi sisxlis 
filtrati Sardad, romelic Tirkmlidan gamoi
yofa.

Tirkmlis paTologiebi

Sard-kenWovani daavadeba Tirkmlis erTerTi 
gavr celebuli paTologiaa. am dros TirkmelSi 
Cndeba sxva dasxva qimiuri Sedgenilobis kenWebi. 
mozrdilma kenWebma SeiZleba SardsawveTis sa
naTuri daaxSos. kenWis gadaadgileba autanel 
tkivils iwvevs. 

adre am daavadebas mxolod qirurgiuli gziT 
mkurnalobdnen, rome lic sakmaod travmulia. 
dReisTvis arsebobs mkurnalobis gansxvavebuli, 
naklebad travmuli da umtkivneulo meTodi _ 
liTotripsia. mkurnalobis am meTodiT specia
luri aparati ultrabgerebiT, patara nawilake
bad aqucmacebs kenWebs, romlebic uproblemod 
tovebs organizms.

kenWebi TirkmelSi

Tirkmlis kenWi 
eleqtronul mikroskopSi
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nivTierebebis mimocvla da transporti

eqskrecia organizmidan nivTierebaTa cvlis saboloo produqtebis gamoyofaa.
niTierebaTa cvlis saboloo produqtebia: naxSirorJangi, wyali da amiaki. ada-
miani azotovan narCenebs Sardovanasa da Sardis mJavas saxiT gamoyofs. adamia-
nis eqskretoruli organoebia: Tirkmlebi, kani da filtvebi. Tirkmeli mTavari 
eqskretoruli organoa. is milionobiT nefrons Seicavs, romlebic aTavisuflebs 
sisxls nivTierebaTa cvlis saboloo produqtebisgan. Tirkmlebi mniSvnelovan 
rols asrulebs homeostazis SenarCunebaSi.

zogjer Tirkmeli kargavs filtraciis 
unars da avadmyofis gadarCena mxo lod 
„xelovnuri TirkmliT“ SeiZleba. xelovnu
ri Tirkmeli aparatia, romelSic dia lizis 
procesi mimdinareobs. dializis meTodi 
efuZneba dabalmolekuluri Sardovanas di
fuzias naxevradgamtar milebSi, romlebic 
ver atarebs maRalmolekulur nivTiere
bebs. am gziT organizmi dabalmolekuluri 
Sxamebisagan Tavisufldeba. 

mecnierebi maRalmolekuluri toqsiku
ri nivTierebebisgan sisxlis gawmendis axal 
meTodze muSaoben. am meTodiT magnituri 
mikronawilaki, magaliTad, rkinis oqsidis 
nanonawilaki, sisxlSi  specifikurad ikav
Sirebs didi zomis nivTierebebs,  magaliTad, 
cilebs, antisxeulebs. Semdeg maTze magni
turi veliT zemoqmedebs da sisxlidan ga
moyofs.

1  klasSi.

rogorc naxe, sisxli dabalmolekuluri mavne nivTierebebisgan nefro
nis gorgalSi Tavisufldeba. am procesis modelad aseTi cda gamoga
dgeba.

•	 Seurie erTmaneTs 1 ml meTilenis lurjisa da 20 ml kvercxis cilis 
1%iani xsnarebi;

•	 Caasxi xsnari polieTilenis patara parkSi, mWidrod moukari Tavi  
da moaTavse gamoxdili wyliT savse WiqaSi;

•	 1 saaTis Semdeg dabalmolekuluri saRebavi tomridan gamoJonavs da 
wyali WiqaSi cisfrad Seifereba;

ras ambobs termini

eqskrecia _ laT. eqskretum  gamoyofa

dializis procesi: 

1. sisxlis tumbo; 

2. naxevradgamtari milebi; 

3. sadialize siTxis Semgrovebeli; 

4. sadialize siTxis mimwodebeli.

1

2

3

4
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imis dadgena, gadalaxa Tu ara membrana cilis molekulebma, SesaZlebe
lia Semdegi proceduriT

•	 Caasxi sinjaraSi 5 wveTi wyali, daamate 3 wveTi 10%iani NaOH
isa da 1 wveTi 1%iani CuSO

4
is xsnari. sinjara SeanjRrie. ci

lis arsebobis SemTxvevaSi xsnari iisfrad Seifereba, ararsebobis 
 SemTxvevaSi ki fers ar Seicvlis.

CuSO4

NaOH

1 sT  

1  daasaxele nivTierebebi:

B. Tirkmlidan gamomavali venuri sisxli Seicavs:

A. TirkmelSi Semavali arteriuli sisxli Seicavs: 

C. Sardi Seicavs:

A

B

C
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2  sisxli Txevadi SemaerTebeli qsovilia, 
romelSic procentuli Sefardeba ujredebsa 
da plazmas Soris aris 45/55. isriT miuTiTe, 
Tirkmlis romel ganyofilebaSi irRveva da 
sad isev aRdgeba es Sefardeba.

1  ganasxvave eqskrecia defekaciisa da sekreciisgan.

2  ratom miakuTvneben filtvebs eqskretorul organoebs? nivTierebaTa 
cvlis romeli saboloo produqtebi gamoiyofa filtvebiT?

3  rodis SeiZleba gaCndes leikocitebi SardSi? rogor daadgen SardSi maT 
arsebobas?

4  Tirkmlis zogierTi paTologiis dros SardSi cila Cndeba. Tirkmlis 
romeli ganyofileba ziandeba am dros? 

5  daasaxele Tirkmlis ori mTavari funqcia:                                                                                                                      

6  CamonaTvalidan SearCie Sesabamisi termini.

filtvebi : alveolebi   

Tirkmeli : ........................
a. nefroni;                                                                                                                                                                                     
b. kapsula;
g. klaknili milaki;
d. SardsawveTi.

7  axseni, ratom iwvevs sisxlis didi raodenobiT dakargva Sardis gamoyo
fis Semcirebas.

8  axseni, rogor gesmis gamoTqma: „nefroni Tirkmlis struqturuli da 
funqciuri erTeulia“.

Tirkmlis daavadebebs eqimi _ urologi mkurnalobs.
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nivTierebebis mimocvla da transporti

kans, sxva mraval funqciasTan erTad, eqskreto
ruli daniSnulebac aqvs.

kani adamianis yvelaze did organod iTvleba da 
daaxloebiT 4 kgs iwonis. is sami mTavari Sris  _ 
epidermisis, dermisa da kanqveSa cximovani Srisgan 
Sedgeba. 

epidermisi kanis zeda Srea, romelic brtyeli epi
Teluri ujredebis 15mde fenas Seicavs. misi sisqe 
0,2 mmmdea. es daaxloebiT Seni wignis furclis sis
qea.

epidermisis qveda fenis ujredebi, romlebic der
mas esazRvreba, mudmivad mravldeba da ujredebis axalaxal fenebs warmoqmnis. 
zeda fenis ujredebi TandaTan Sor
deba sisxlZarRvebs da kargavs kavSirs 
maTTan. amitom isini veRar maragdebi
an sakvebiT da iRupebian. ase rom, Cveni 
kanis zeda fenebi mkvdari ujredebisgan 
Sedgeba. is iqercleba da cviva.

epidermisis ujredebi gamoimuSavebs 
pigment melanins, romelic icavs Cvens 
organizms ultraiisferi sxivebis dama
zianebeli moqmedebisgan. mzeze swored 
am ujredebis muSaobis gamo virujebiT.

derma 2 mmiani SemaerTebelqsovilo
vani Srea.

Sen SeZleb:

•	 aRwero kanis agebuleba da daakavSiro is mis funqciebTan;
•	 imsjelo kanis rolze homeostazis SenarCunebaSi;
•	 daasaxelo kanis struqtura, romelic eqskreciis procesSi monawileobs 

da axsna, Tu rogor;
•	 ganmarto, kanis romeli struqturebi monawileobs Termoregulaciis 

procesSi da rogor;
•	 Seqmna kanis modeli;
•	 daexmaro adamianebs, romlebmac miiRes mzis dakvra an damwvroba.    

3.4.2 kani. agebuleba da funqciebi

imetyvele, rogorc 
mecnierma

derma

epidermisi

saofle jirkvali

siTburi dakvra

damwvroba

melanini

dermatologi

daakvirdi ilustracias da CamoT-
vale, romel struqturebs Seicavs 
es Sre.

1

kanis agebuleba:

1. epidermisi; 2. derma; 3. cximovani Sre; 

4. saofle jirkvali; 5. sisxlZarRvebi; 

6. Tmis bolqvi; 7. Tmis amwevi kunTi; 8. cximis 

jirkvali; 9. receptori.

1

2

3

4
5

6

8

9

7
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nivTierebebis mimocvla da transporti

dermis TiToeul komponents Tavisi daniSnuleba aqvs.
 kanis eqskretoruli funqcia saofle jirkvlebTanaa dakavSirebuli. adamia

nis kani milionobiT saofle jirkvals Seicavs. isini araTanabradaa gadanawi
lebuli kanSi da yvelaze didi raodenobiT Sublze, xelis gulebze da iRliis 
fosoebSia ganlagebuli. saofle jirkvlebi patara, daxveuli milakebia, rom
lebic Tavisufali boloTi TvaliT uxilavi foriT kanis zedapirze ixsneba. am 
milakebSi kapilarebidan sisxli ifiltreba. sisxlidan milakebSi gadadis  wy
ali, marilebi, Sardovana. es filtrati oflis wveTis saxiT kanis zedapirze 
gamoiyofa.

ofli ufero, gamWvirvale, usuno siTxea. usi
amovno suni mas gamoyofis Semdeg, mogvianebiT 
uCndeba, rodesac kanze arsebuli baqteriebi iw
yebs moqmedebas.

oflis gamoyofas mxolod narCeni produq
tebisgan organizmis gaTavisuflebis funqcia ar 
aqvs. is sxeulis mudmivi temperaturis SenarCu
nebaSi, anu TermoregulaciaSi monawileobs.

mosvenebul mdgomareobaSi Cvens sxeulSi 1 
saaTSi warmoqmnili siTbo sruliad sakmarisia 
1 l yinuliani wylis asaduReblad.

janmrTeli adamianis sxeulis temperatura mudmivia da is 370 Cs ar aRemate
ba, miuxedavad imisa, sZinavs adamians Tu fizikurad muSaobs; gareT yinavs Tu 
Zlieri sicxea.

es ver moxerxdeboda, Cveni sxeuli Tbogaumtari struqturiT rom iyos 
 daculi.

rodesac garemos temperatura mkveTrad iwevs maRla, saofle jirkvlebi 
aZlierebs oflis gamoyofas. oflis aorTqlebaze siTburi energia ixarjeba, 
amitom kani civdeba da organizms gadaxurebis safrTxe aRar emuqreba.

 Zlieri sicxis dros, jirkvlebma, SesaZloa, 12 litramde oflic ki gamoyos. 
Zlier sicxeSi, Tu  haeris tenianoba Zalian maRalia, ofli veRar orTqldeba. is 
„Rvarad modis“, Tumca adamiani ver grildeba. misi sxeulis temperaturam SeiZ
leba 390C -s miaRwios. am dros adamians aqvs gaxSirebuli sunTqva da guliscema, 
exveva Tavbru, kargavs gonebas. am mdgomareobas siTburi dakvra hqvia.

rodesac civa, Cveni kanis sisxlZarRvebi viwrovdeba da amiT maqsimalurad iz
Rudeba kanidan siTbos dakargva, ikumSeba Tmis amwevi kunTi da Tma, yalyze dge
ba“. amis Semdeg iwyeba kankali. kankali kunTebis swrafi da susti SekumSvebia. 
kunTebis muSaobisas siTbo warmoiqmneba da Cvens organizms gadaciebis  safrTxe 
aRar emuqreba. ase monawileobs kani Cveni sxeulis mudmivi temperaturis Senar
Cunebis, anu Termoregulaciis procesSi.

ras gagonebs qimiuri SedgenilobiT ofli?

axseni, rogor warmoiqmneba siTbo Cvens organizmSi da rodis SeiZleba is 
mkveT rad gaizardos.

2

3
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nivTierebebis mimocvla da transporti

kanqveSa cximovan Sres damcvelobiTi funqcia akisria, is icavs organizms 
meqa ni kuri dazianebisgan.

adamianSi da kanis sxva dasxva uban   Si gan sxva vebulia. rode sac Cven War    bad 
vikvebebiT, iq didi raode no biT cxi  mi grovdeba da vsuqdebiT. Zli eri fi zikuri 
datvirTvisa da sakvebis nak  le  bi raodenobiT miRebis SemTxvevaSi, or ga nizmi 
kanqveS momaragebul cxims wvavs. cximovani fena TandaTan Txeldeba _ Cven vxdebiT.

ufro detalurad kanis sxva funqciebsa da Termoregulaciis meqanizmsa Sen 
mogvianebiT gaecnobi.

kani ubralo garsi ar aris, romelic Cvens sxeuls faravs. mas sakmaod rTuli 
agebuleba da mniSvnelovani funqciebi gaaCnia. kanSi moTavsebuli saofle jirkv-
lebi aTavisuflebs  Cvens organizms mavne da zedmeti nivTierebebisgan. kans didi 
wvlili Seaqvs  homeostazis CamoyalibebaSi.

ras ambobs termini

epidermisi _ berZn. epi  zemoT, zeda, derma  kani 

1  Seavse diagrama. Secvale kiTxvis niSnebi im struqturebisa da organoe
bis dasaxelebiT, romlebic Cvens organizms mudmivi temperaturis SenarCu
nebaSi exmareba.

2  ilustraciaze TermoregulaciaSi 
monawile kanis sami mTavari komponentia. 
grafikulad warmoadgine, rogor gamoiyu
reba isini.

a. Zlier sicxeSi;

b. Zlier siciveSi,

A

B

C

mudmivi  temperatura

?

?

?

?

?
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nivTierebebis mimocvla da transporti

1  rogor fiqrob, adamiani Zlier sicxeSi ufro met Sards gamoyofs, Tu 
Zlier siciveSi? moiyvane argumentebi.

2  daasaxele organoebi, romlebiTac adamianebi wyals gamudmebiT 
 kar gaven.

3  adamiani ver Cava auzSi, romelSic 600C mde gacxelebuli wyali asxia, 
radgan is seriozul damwvrobas miiRebs. ratom ar ewvis mas kani, rodesac 
haeris temperatura 600Cis tolia?

4  frinvelebSi bumbulis da cxovelebSi bewvis yalyze dgoma Termo
izolaciis Zalze efeqturi gzaa. gvicavs Cveni Tmebi am gziT siTbos dakar
gvisgan? ganmarte, ratom?

a. ratom miaCniaT, rom aseTi eqstremaluri pirobebi xels uwyobs organizmis 
gajansaRebas?                                                                                                                                                                                                        

b. ratom iklebs adamiani wonaSi saunaSi?                                                                                                               

g. wonaSi dakleba yovelTvis niSnavs gaxdomas?

d. ratom uWirT adamianebs didxans saunaSi yofna?                                                                                                                       

e. ratomaa auzi saunis erTerTi atributi?

5  sauna abanos tipis oTaxia, romel
Sic temperatura 80900C-s aRwevs da 
sakmaod maRali tenianobaa. is Zalian 
popularulia skandinaviis qveynebSi, 
ro gorc organizmis gajansaRebisa da 
wonaSi daklebis efeqturi saSualeba.
axseni:

84

Don
't c

op
y



nivTierebebis mimocvla da transporti

1  Zlierma sicivem, SesaZlia, kanis moyinva gamoiwvios. msubuqi moyinvisas 
adamiani Tbil adgilas unda gadaiyvano da moyi nuli adgili sunTqviT an 
Tbili wyliT gauTbo. ar SeiZleba moyinuli adgilis TovliT dazela. am 
dros SesaZloa kani daziandes da inficirdes. Zlieri moyinvisas saWiroa 
moyinuli adgilis uZravad SenarCuneba da dazaralebulis saswrafod same
dicino dawesebulebaSi gadayvana.

2  sxvadasxva qimiuri nivTierebis, mJavebisa da tuteebis kanze moxvedra 
Zlier damwvrobas iwvevs. aseT SemTxvevaSi kani wylis Zlieri WavliT unda 
Camoirecxos da Semdeg dazianebuli adgili limonmJavas (tutiT damwvro
bis SemTxvevaSi) an saWmeli sodis 2%iani xsnariT (mJavaTi damwvrobis Sem
TxvevaSi) damuSavdes.

3  Zalian saSiSia Termuli damwvrobac. am dros cecxlwakidebul adamians 
rac SeiZleba swrafad unda daasxa wyali an Semoaxvio naWeri. amis Semdeg, 
dazianebul adgils unda daafaro steriluri safeni da mimarTo eqims.

4  mzeze didxans uqudod yofna mzis dakvras iwvevs. am dros sulac ar aris 
aucilebeli garemos maRali temperatura da tenianoba. dazaralebuls siT
buri dakvrisTvis damaxasiaTebeli niSnebi aqvs. orive SemTxvevaSi dazara
lebuli gril adgilas unda moaTavso, daawvino, Tavi auwio, Sexsna Rilebi 
da gulis areSi sveli tilo an wyliT savse polieTilenis parki daado.

5  kanis daavadebebs eqimi _ dermatologi mkurnalobs.

Sens xelTaa:

Jelatini da 3 sxvadasxva feris sakvebi saRebavi, 
3 feris mkvrivi Jeles mosamzadeblad;

•	 sxvadasxva feris wvrili mavTuli;

•	 ramdenime sxvadasxva feris burTula;

•	 gamWvirvale Wiqa.

Seqmeni am masaliT kanis samganzomilebiani mode
li. kanis romeli struqturebis dasamzadeblad 
gamogadgeba Jele, mavTulebi, burTulebi? raSi 
gamoiyeneb Wiqas? 

es modeli moswavlis 
damzadebulia
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nivTierebebis mimocvla da transporti

nivTierebebis mimocvla da transporti

Seajame Seni codna da gamocade Seni unarebi

1. Seni azriT, ra saxis sakvebis miReba ezRudeba adamians, romelsac naRv
lis buSti amohkveTes?

2. daasaxele saWmlis momnelebeli sistemis mier gamoyofili nivTierebebi, 
romlebic xels uSlis am sistemaSi moxvedrili mikrobebis sisxlSi SeR
wevas.

3. Seni megobris azriT, eriTrociti prokariotuli ujredia. daeTanxmebi 
mis mosazrebas? axseni, ratom?  

4. arTritis romeli forma ar aris dakavSirebuli asakTan?

5. ilustraciaze daTosa da sofos sisxlis analizis monacemebia:

a. romel maTgans aqvs virusuli infeqciiT dasnebovnebis ufro maRali 
Sansi?

b. erTerTi maTgani mTaSi cxovrobs. rogor fiqrob, romeli?

g. Tu erTerTi maTgani xels gaiWris, romels ufro gvian Seudeddeba 
sisxli?

d. sisxlis analizis sxva romeli maCvenebeli amyarebs Sens mosazrebas?

e. romel maTgans urCevdi rkiniT mdidari sakvebis miRebas?

6. msxvili limfuri kvanZebi moTavsebulia:

1. kuWqveSa jirkvalSi;  

2. sanerwyve jirkvalSi;

3. elenTaSi;

4. nuSisebr jirkvlebSi.

a. mxolod 1;
b. 1 d 2;
g. 3 da 4;
d.1, 2, 3.

daTo sofo

eriTrocitebi 7 5000 000 2 000 000

leikocitebi 500 6000

Trombocitebi 250 000 50
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nivTierebebis mimocvla da transporti

7. Sinagani garemos romel komponentTan aqvs uSualo kontaqti cxrilSi 
CamoTvlil ujredebs? Sesabamis grafaSi Cawere X niSani. 

8. arteriuli sisxli Jangbadis maqsimalur raodenobas kargavs, rodesac is: 

a. winagulebidan parkuWebSi gadainacvlebs;
b. Rru venebidan  winagulebSi Caedineba;
g. filtvis arteriiT filtvebisken miemarTeba;
d. kapilarebiT kunTebs miewodeba.

9. frinvelebsa da ZuZumwovrebs, maT Soris adamians, oTxsakniani guli aqvT 
da Tbilsisxlianebi arian. imsjele, am ori maxasiaTeblidan, romeli romels 
ganapirobebs?

10. alveolebisa da kapilarebis agebulebis romeli Tavisebureba uzrun
velyofs gazTa swraf mimocvlas atmosferul haersa da sisxls Soris?

ujredebi qsoviluri siTxe limfa
sisxlis 
plazma

kunTis ujredi

eriTrociti

limfociti

neironi

Trombociti

fagociti

12. axseni, ratom iwvevs sisxlis didi raodenobiT dakargva Sardis gamoyo
fis Semcirebas.

13. SardSi eriTrocitebisa da leikocitebis gaCena SesaZloa miuTiTebdes:                                                                

a. SardkenWovan daavadebaze;
b. filtraciuli wnevis Semcirebaze;
g. arteriuli wnevis Semcirebaze;
d. anemiaze.

11. daasaxele ori konkretuli SemTxveva, 
romlebmac, SesaZloa, ilustraciaze asaxuli 
mdgomareoba gamoiwvios.
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nivTierebebis mimocvla da transporti

SearCie masala da Seqmeni eSvebis, saWreli da ZiriTadi kbilebis modele
bi. axseni modelis TiToeuli nawilis funqcia. 

Tanamedrove medicinaSi intensiurad mimdinareobs kvleva xelovnuri 
sisxlis Sesaqmnelad, radgan:

•	 donorebis sisxlis raodenoba ver akmayofilebs recipientebis moTx
ovnilebas;

•	 donorebis sisxlis Senaxvis vada limitirebulia;

•	 konservirebuli sisxli TandaTan kargavs Jangbadis gadatanis unars;

•	 zogjer donorebi sxvadasxva infeqciis mtareblebi arian ise, rom ar 
ician amis Sesaxeb.

pirveli cdebi xelovnuri sisxlis Seqmnis mimarTulebiT gasuli sauku
nis 80ian wlebSi daiwyo.
moiZie informacia, ra mimarTulebiT mimdinareobs kvlevebi. moamzade 

referati `xelovnuri sisxli” da wardeqi klasis winaSe.

zogierTi nivTierebis gamovlena rZeSi

sakvlevi SekiTxva: rZe mniSvnelovani sakvebi produqtia. rogor fiqrob, 
ratom?

gamoTqvi hipoTeza: 

saWiro masala: rZe, 2 cali 200 mliani qimiuri Wiqa, spirtqura, pipeti, 
kalciumis qloridis xsnari, filtris qaRaldi, Zabri, menzura, 2 cali 
sinjara. 

mimdinareoba:  

 nabiji 1: qimiur WiqaSi Caasxi rZe da aduRe 5 wuTis ganmavlobaSi. dadgi 
gasacieblad. gaciebul rZes gausinje gemo. 

ivaraude, romeli organuli nivTierebis Semcvelobaze miuTiTebs misi 
gemo? 

nabiji 2: daakvirdi rZis zedapirs.
 romeli nivTierebis wveTebi gaCnda mis zedapirze? ratom fiqrob ase? 

ratom ver amCnev am wveTebs duRilis dros?
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nivTierebebis mimocvla da transporti

nabiji 3: gadaasxi rZe mTlianad meore qimiur WiqaSi. daakvirdi carieli 
Wiqis fskers.

masze nadebs SeniSnav. es rZis cilebia, romlebmac ver gauZlo rZis du
Rilis maRal temperaturas da gamoileqa.

nabiji 4: pipetiT gadaitane sinjaraSi 10 ml rZe. daamate kalciumis 
qloridis xsnari, SeanjRrie, gafiltre da daakvirdi filtris qaRaldze 
naleqs. romel sakveb produqts gagonebs?

nabiji 5: daakvirdi filtratis fers, menzuriT gazome misi moculoba. 
monacemebi Caiwere rveulSi. 

monacemebis analizi da daskvna: 

1. romeli araorganuli nivTiereba qmnis rZis ZiriTad masas?

2. romeli organuli nivTierebaa rZeSi didi raodenobiT?

3. romel wyalSi uxsnad organul nivTierebas Seicavs rZe?

4. gamarTlda Seni varaudi?

5. Seadgine cdis oqmi. 

duRili

5 wT.

rZe

gemos gasinjva

spirtqura

10 ml rZe SenjRreva gafiltvra

filtrati

filtris

qRaldi

cximis 

wveTebi

1 ml

cariel Wiqa

naleqi

gacieba

cdis sqematuri gamosaxuleba
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nivTierebebis mimocvla da transporti

proeqti
piris Rrus lorwovani garsisa da kbilebis 
daavadebebi

cnobierebis amaRleba piris Rrus 
daavadebebis Sesaxeb da prevenciuli 
RonisZiebis Catareba.

aqtivoba 1. gaecani maswavleblis mier warmodgenili proeqtis gegmas da saWi
roebis SemTxvevaSi Seitane cvlilebebi;

aqtivoba 2. Seqmeni jgufebi da jgufis wevrebTan da maswavlebelTan erTad 
Seadgine kiTxvari, romliTac daadgen, ra ician moswavleebma:

•	 piris Rrus lorwovani garsis daavadebebis, maTi gamomwvevebisa da simpto
mebis Sesaxeb; 

•	 kbilebis daavadebebis, maTi gamomwvevebisa da daavadebis niSnebis Sesaxeb;

•	 daavadebis mkurnalobis meTodebisa da profilaqtikis Sesaxeb;

•	 piris Rrus movlis saSualebebis Sesaxeb.

piris RruSi uamravi baqteriaa, romlebic ikvebeba kbilebs Soris darCeni
li sakvebiT, Zalian swrafad mravldeba tkbil garemoSi, gamoyofs mJavas da 
Slis kbilis minanqars. Tu minanqri drouli stomatologiuri CareviT ar aR
dga, baqteriebi dentinsac Slis, pulpamde miaRwevs da anTebas gamoiwvevs. am 
mtkivneul process kariesi ewodeba. procesi SeiZleba ufro Sorsac wavides da 
infeqcia RrZilzec gavrceldes.

proeqtis mizani:

proeqtis mimdinareobis etapebi:
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nivTierebebis mimocvla da transporti

aqtivoba 3. jgufis wevrebTan erTad, moiZie informacia da moamzade refera
ti Temaze `piris Rrus lorwovani garsis daavadebebi”;

aqtivoba 4. maswavleblis daxmarebiT jgufma moawyveT saklaso konferencia, 
romelzec miiwvevT stomatologs;

aqtivoba 5. jgufis wevrebTan erTad daamzade posteri daavadebis prevenci
is Sesaxeb da gamoakari skolaSi ramdenime TvalsaCino adgilas. (davaleba ar 
gulisxmobs posteris beWdvas); 

aqtivoba 6. Seafase proeqti TanaklaselebTan erTad. imsjeleT proeqtis 
dadebiT da uaryofiT mxareebze.

proeqtis aqtivobebis  droSi ganawilebis sqema

Sexvedra
1

Sexvedra
2

Sexvedra
3

Sexvedra
4

Sexvedra
5

Sexvedra
6

aqtivoba 1

aqtivoba 2

aqtivoba 3

aqtivoba 4

aqtivoba 5

aqtivoba 6
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4 janmrTeloba da 
mavne Cvevebi

arsebobs nivTierebebi, romelTa xangrZlivi 
moxmarebis Semdeg adamianebi maTze damokide-
bulebi xdebian. maTi didi dozebiT xangrZlivad 
gamoyeneba mniSvnelovan problemebs uqmnis  jan-
mrTelobas.

Tanamedrove samyaros erT-erT udides ga-
mowvevad adamianebis cifrul teqnologiebze mi-
jaWvulobac iqca.

Tema
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janmrTeloba da mavne Cvevebi

•	 axsna, rogor yalibdeba  damokidebuleba sxvadasxva saxis nivTierebebze; 
•	 ganasxvao erTmaneTisgan depresantebi da stimulatorebi;
•	 miakuTvno am jgufebs SenTvis cnobili produqtebi da daasaxelo maTSi 

Semavali  biologiurad aqtiuri nivTierebebi;
•	 imsjelo Tambaqosa da alkoholis mavne zemoqmedebaze adamianis janmrT

elobaze da gaiTvaliswino es yoveldRiur cxovrebaSi;
•	  amoicno SenTvis ucnobi terminis mniSvneloba.

Sen SeZleb:

imetyvele, rogorc 
mecnierma

stimulatorebi

depresantebi

kofeini

nikotini

alkoholizmi

alkoholuri demencia

pasiuri mweveli

cirozi

emfizema

arsebobs nivTierebebi, romlebsac adamianis or
ganizmze gansakuTrebuli zemoqmedebis unari aqvs. 
zogi maTgani amgznebad moqmedebs, zogi _ damam
Svideblad, zogs Zilis momgvreli efeqti aqvs, zogi 
uZilobas iwvevs. zogi maTgani  madas amcirebs, zogi 
ki piriqiT _ aZlierebs. zogierT aseT nivTierebas  
aqvs unari, gamoiwvios miCveva da masze damokidebu
li gaxados adamiani. 

stimulatorebi

 stimulatorebi amgznebi nivTierebebia, romel
Ta zegavleniT Zlierdeba gulis SekumSvis Zala, 
izrdeba misi sixSire. viwrovdeba sisxlZarRvebi. es 
nivTierebebi uZilobasac iwvevs.

albaT SegimCnevia, rom bevr adamians moswons da uyvars Sokoladi, magram 
zogi maTgani cdilobs, ar moiklos misi miRebis siamovneba _ yoveldRe miirT
mevs da TandaTan zrdis mis raodenobas. garkveuli xnis Semdeg, is moulodnelad 
aRmoaCens, rom veRar Zlebs Sokoladis garSe; sustadaa, ugunebod, stkiva Tavi 
da, rac yvelaze mTavaria, aseTi usiamovno SegrZnebebi Sokoladis miRebisTa
nave uqreba. es imas niSnavs, rom is ukve damokidebuli gaxda Sokoladze. aseTi 
damokidebulebis Camoyalibebis mizezi kofeinia, romelic e.w stimulatorebis  
jgufs miekuTvneba. kofeins aseve didi raodenobiT Seicavs Cai da yava.

gicdia RamiT yavis daleva, rodesac 
samecadino gaqvs da ar ginda CageZinos?  
Tu asea, gaiTvaliswine: dadgenilia, rom 
Tu adamiani xangrZlivi drois ganmav
lobaSi, yoveldRe 34 Wiqa yavas moix
mars da raime mizezis gamo, Sewyvets 
yavis smas, mas Zlieri Tavis tkivile
bi ewyeba. es imitom xdeba, rom kofeini 
Tavis tvinis sisxlZarRvebs aviwroebs. 
yavis smis Sewyvetisas, sisxlZarRvebi 
uCveulod farTovdeba da tkivilic 
swored amiT aris gamowveuli.

4.1 janmrTeloba da mavne Cvevebi
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Tambaqoc stimulatorebis jgufs miekuTvneba.
Tambaqos bolSi 4 000mde nivTierebaa aRmoCenili, magram miCvevas maTgan mxo

lod erTi _ nikotini iwvevs. swored nikotinis moTxovnileba aiZulebs adamians, 
SeisunTqos Tambaqos boli.

dasawyisSi nikotini iwvevs nervuli sistemis stimulirebas da mweveli grZnobs 
energiis mozRvavebas, xdeba ufro aqtiuri. damokidebulebis Camoyalibebis 
Semdeg mowevis Sewyveta iwvevs gunebaganwyobis daqveiTebas, SfoTvas, koncen
traciis unaris SezRudvas. TandaTan mwevelis organizmi veRar kmayofildeba  
nikotinis uwindeli dozebiT, amitom izrdeba moweuli sigaretis raodenoba da 
mcirdeba intervali mowevebs Soris.

nikotini zrdis miokardiumis infarqtisa da Tavis tvinSi sisxlis mimoqce
vis darRvevis risks. nikotinis mcire doza iwvevs arteriuli wnevis momatebas, 
xolo didi doza _ gulis muSaobis daTrgunvas. swored amiT aixsneba nikotiniT 
mowamvlis dros arteriuli wnevis mkveTrad davardna, rac gonebis dakargvas 
da, mZime SemTxvevebSi, sikvdils iwvevs. Tambaqos bolSi Semavali nivTierebe
bidan yvelaze toqsikuria naxSirJangi, kancerogenuli (kibos gamomwvevi) da ra
diaqtiuri nivTierebebi, mZime metalebi.

Tambaqos moxmarebis Sedegad yovelwliurad 

440 000-mde adamiani iRupeba
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mwevelebSi momatebulia sasunTqi gzebis daavadebebi: qronikuli bronqiti 
_ bronqebis xangrZlivad mimdinare anTeba da filtvis kibo. simsivne SeiZleba 
ganviTardes xorxSi da saylapav milSic.

nikotini aZlierebs kuWis wvenis gamoyofas, mkveTrad imatebs kuWisa da naw
lavebis anTebis ganviTarebis riski. Tambaqos kvamlis SesunTqvisas, ziandeba 
kbilis minanqari, rac kbilebis gayviTlebasa da kariesis gaCenas iwvevs.

orsulobis periodSi Tambaqos moweva aferxebs nayofis sisxliT momaragebasa 
da Jangbadis miwodebas, azianebs nayofis Tavis tvins, zrdis TviTneburi abor
tis, mkvdrad Sobadobisa da naadrevi mSobiarobis risks.
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depresantebi

am jgufis nivTierebebs stimulatorebis sawinaaRmdego efeqti aqvs. isini 
Trgunaven organizmSi agznebis procesebs. medicinaSi depresantebi gamoiyeneba 
rogorc saZile da damamSvidebeli saSualeba. mas xSirad iyeneben stomatolo
gebi, aseve iseTi samedicino gamokvlevebisa da manipulaciebis Catarebis dros, 
romlebisac pacientebs Zlier eSiniaT.

alkoholi, anu eTilis spirti, yvelaze cnobili depresantia. organizmSi mox
vedrili alkoholi swrafad Seiwoveba kuWidan, wvrili nawlavidan da  sisxlSi 
gadadis. Trobis xarisxi, anu organizmze alkoholis zemoqmedeba, damokidebu
lia imaze, Tu ra koncentraciiT Seicavs sisxli alkohols. Sesabamisad, gansxva
vebulia Trobis suraTic.

alkoholis miRebis dros didi datvirTva Rvi
Zlsac adgeba. gamokvlevebiT dadgenilia, rom 
a l  koholis Tundac erTjeradi, zomieri miRebis 
SemTxvevaSi, daaxloebiT erTi kviraa saWiro imisa
Tvis, rom RviZli Tavis normalur mdgomareobas 
daubrundes. rodesac sisxlSi mudmivadaa alkoho
li, RviZls gansakuTrebul reJimSi uwevs  muSaoba. 
dasawyisSi RviZlSi cximi grovdeba, rac mis gadide
bas iwvevs. Semdeg masSi SemaerTebeli qsovi li Cnde
ba, romelic Slis RviZlis ujredebs da viTarde ba 
RviZlis Seuqcevadi gadagvareba _ cirozi. al ko 
holi aRizianebs nawlavebs da iwvevs kuWis wyluls.

uCveulo reJimSi muSaobs Tirkmlebic. isini di
di raodenobiT Sards gamoyo fen da organizmi bevr 
siTxes kargavs.

Tambaqos bolis zemoqmedebas bevri aramwevelic ganicdis, radgan isunTqavs 
mas saxlSi, samsaxurSi, yvelgan, sadac arian mwevelebi. adamians, romelic Tam
baqos boliT dabinZurebuli haeriT sunTqavs, pasiuri mweveli ewodeba.

pasiuri moweva gansakuTrebul safrTxes uqmnis bavSvebsa da mozardebs.

 alkoholis mcire dozebi iwvevs 
moZraobis koordinaciis darRvevasa da  
emociebze kontrolis dakargvas, didi 
dozebi ki _ gulis muSaobis darRvevas, 
ramac SeiZleba sikvdili gamoiwvios.

yoveli Trobis dros tvini mniSvne
lovnad ziandeba, magram, Tu es  iSvia Tad 
xdeba, organizmi metnaklebad umklav
deba am problemas. alkoholis regu
la rulad miRebis SemTxvevaSi ki tvinis 
fun qcionireba TandaTan uaresdeba _ 
qve iTdeba mexsiereba, azrovneba. 

normaluri RviZli

RviZlis cirozi

= =
sxvadasxva alkoholuri sasmeli eTilis 

spirtis gansxvavebul raodenobas Seicavs. 

ludi _ 2-6%, Rvino - 40 %, viski, arayi _ 40 

-56%

yvelaferi es mTavrdeba alkoholze damokidebulebiT, anu alkoholizmiTa 
da alkoholuri demenciiT.
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alkoholi Trgunavs Zvlis wiTeli tvinis moqmedebas.
alkoholi gansakuTrebiT mozardebisTvisaa saziano. maTi sxeulis wona nak

lebia, zrdasrul adamianTan SedarebiT, amitom isini ufro male Tvrebian da 
maTi organizmi ufro advilad ziandeba. maTTvis erTi alkoholuri mowamvlac 
ki SeiZleba sasikvdilo aRmoCndes an Tavis tvinis mZime dazianeba gamoiwvios.
alkoholis momxmarebeli mozardi advilad iRleba, uWirs axali informciis 
sworad aRqma, damaxsovreba, analizi, azrovneba.

 mozardebSi alkoholisadmi miCveva ufro advilad xdeba, vidre zrdasruleb
Si. rac ufro adre iwyebs mozardi alkoholis miRebas, miT ufro swrafad xdeba 
igi alkoholze damokidebuli.

Tanamedrove samyaros erTerT udides gamowvevad adamianebis cifrul te
qnologiebze mijaWvuloba iqca.

mTel msoflioSi SemaSfoTebladaa gazrdili mijaWvuloba kompiuterul 
teqnologiebze ara mxolod zrdasrul adamianebSi, aramed, rac yvelaze sam
wuxaroa, bavSvebsa da mozardebSi. amitom msoflio jandacvis organizaciis 
rekomendaciiT, or wlamde asakis bavSvebSi saerTod ar unda gamoiyenebodes  
aranairi msgavsi saSualeba, xolo 5 wlis bavSvebis kompiuterTan urTierToba 
dReSi 1 saaTiT unda Semoifarglos da isic mxolod mSoblis an aRmzrdelis 
mier SerCeuli programiTa da meTvalyureobiT.

aseTi rekomendaciis gacemis aucilebloba im faqtma gamoiwvia, rom kompiu
terze mijaWvuloba SeiZleba Zalian mcire asakSive gaCndes, Tu bavSvi, raime 
mizezis gamo, xSirad rCeba kompiuterTan marto.

mijaWvuloba  cifrul  teqnologiebze

gaixsene, ganviTarebis ra TaviseburebebiT xasiaTdeba Cvilobisa da adreuli 
bavSvobis asaki?

1
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arsebobs nivTierebebi, romlebsac adamianis organizmze gansakuTrebuli ze-
moqmedebis unari aqvs. stimulatorebi amagzneblad moqmedebs, depresantebs ki 
maTi sawinaaRmdego efeqti aqvs. zogierTi stimulatorisa da depresantis xan-
grZlivi gamoyeneba iwvevs miCvevas da adamiani masze damokidebuli xdeba. cnobili 
stimulatoria Tambaqo, xolo depresanti _ alkoholi. am nivTierebebis xSiri da 
xangrZlivi gamoyeneba  adamianis sxvadasxva organos Seuqcevad dazianebas iwvevs. 
Tanamedrove samyaros erT-erTi udidesi problema adamianebis cifrul teqno-
logiebze mijaWvulobaa.

kompiuteris virtualuri realoba erTgvari TavSesafari xdeba mozardis
Tvis. is anacvlebs realur samyaros, sadac mas garkveuli pasuxismgebloba 
moeTxoveba.Tumca kompiuteruli samyaro uzRudavs mozards megobrebTan, ax
loblebTan, ojaxis wevrebTan urTierobas, kidev ufro marto tovebs sakuTar 
problemebTan. amitom kompiuterze mijaWvuli mozardi emociurad ara mdgradia, 
daqveiTebuli aqvs gunebaganwyoba, gaRizianebulia, konfliqturi, aqvs kvebisa 
da Zilis darRveva, mxedvelobisa da xerxemlis problemebi.  

gaixsene, ra Taviseburebebi axasiaTebs gardatexis asaks?2

bavSvis tvini mxolod realur samyarosTan urTierTobiT viTardeba. kom
piuteridan is gamzadebul informacias iRebs, rac mas fantaziis unars uqve
iTebs, es ki saazrovno procesebis ganviTarebas uSlis xels. kompiuterTan xan
grZlivi urTierTobis gamo, is naklebad monawileobs cocxal saubarSi, rac 
misi metyvelebis problemis mizezi xdeba. imis gamo, rom bavSvi did dros at
arebs uZravad kompiuterTan, ferxdeba misi Zvlovani da kunTovani sistemis 
ganviTareba. bavSvs uqveiTdeba moTminebis unari, radgan kompiuteri myisierad 
pasuxobs mas da usrulebs moTxovnebs. bavSvi eCveva ferad, momxibvlel  virtu
alur samyaros da realuri mas uinteresod da uferulad eCveneba.

aseTi feradovani samyaro zogjer gansakuTrebiT mimzidveli mozardisTvis 
xdeba, romelsac gardatexis asakis problemebTan uWirs gamklaveba.

ras ambobs termini

emfizema _ berZn. emfizema  gaberva

cirozi _ berZn. ciros  qarvisferi
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1  
a. kvamlSi Semavali nivTierebebi anad

gurebs wamwamovan ujredebs. rogor 
aisaxeba es mwevelis janmrTelobaze?

b. kvamli Seicavs naxSirJangs. ra prob
lemas uqmnis es mwevels?

g. nikotini stimulantia, romelic avi
wroebs sisxlZarRvebs da zrdis gu
lis SekumSvaTa sixSires. rogor moq
medebs es arteriul wnevaze?                  

1  SesaZloa, vinmem sigareti an alkoholi SemogTavazos. SesaZloa giTx
ras, rom alkoholis zemoqmedebiT Tavs kargad igrZnob, gagiadvildeba ada
mianebTan urTierToba da rom „mxolod erTxel“ araviTar zians ar mogitans.                                                                                                         
rogor moiqcevi? Sens gadawyvetilebaze bevri ramaa damokidebuli. Tu 
arCevans Tambaqos an alkoholis sasargeblod gaakeTeb, es adre Tu gvian, 
aucileblad imoqmedebs Sens janmrTelobaze.

SemoTavazebaze uaris Tqma sxvadasxva formiT SegiZlia:

•	 Tqva „ara“ da daasaxelo mizezi: “didi madloba SemoTavazebisTvis, 
magram amis gakeTeba ar minda”;

•	 Sen sruliad ar xar valdebuli, auxsna sxvebs uaris Tqmis mizezi.
ubralod, Tqva “ara!“ da morCa.

•	 uari Tqva sxva formiT, magram ise, rom irgvliv myofTaTvis naTeli 
iyos Seni gadawyvetilebis simtkice.

romel formas airCev uaris saTqmelad? yvela SemTxvevaSi Seaqe an daa
jildove Seni Tavi miRweuli warmatebisTvis.

2  aRwere, rogor aRwevs nikotini sxvadasxva organomde?  

3  eqimebi saRamos saaTebSi Cais dalevas ar gvirCeven. axseni, ratom?
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4  eqimebi zogierT stimulators Warbi wonis adamianebs uniSnaven. ro
gor fiqrob, ratom?

5  adamianebi, romlebic xangrZlivad 
da intensiurad moixmaren Tambaqos, 
xSi rad emfizemiT avaddebian. emfize
ma filtvebis degeneraciuli daavade
baa, romlis dros alveolebis kedlebi 
 iSleba da filtvi kargavs Tavis Cveul 
struqturas.

Seni azriT:

a. emfizemiT daavadebuli adamianis 
sisxlSi Jangbadis raodenoba:                                                

1. momatebulia;

2. Semcirebulia;

3. normaSia.

alveola

A janmrTeli filtvi; B emfizemiT 
daavadebuli filtvi.

A B

b. diagramaze mocuravis, gonebrivi SromiT dakavebuli da emfi zemiT daa
vadebuli adamianebis filtvebis sasicocxlo tevadobis monacemebia. 
amoicani es adamianebi da axseni, ratom fiqrob ase.

A B C

3000

4000

5000

6000

2000

1000

g. Casvi gamotovebuli sityva:

emfizemiT daavadebuli adamiani uCivis energiis .................. .

6  cnobilia, rom yava Zlieri Sardmdenia. rogor fiqrob, ratom Zlierdeba 
Sardis warmoqmnis procesi yavis dalevis Semdeg?

7  ratom aris gansakuTrebiT cudi sigaretis RamiT moweva?
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8  ganmarte termini, `alkoholuri anemia~ da ivaraude anemiis warmoqmnis 
mizezi.

9  gamoiyene qvemoT CamoTvlili terminebi erT winadadebaSi:

demencia, damokidebuleba, eTilis spirti, depresanti, alkoholi. 

 
10   Cawere gamotovebuli sityva:

alkoholi : depresanti, 

Cai : ........................
12  CamonaTvalSi ipove azrobrivad zedmeti termini:

  alkoholi, demencia, depresanti, Tambaqo, cirozi, anemia.

alkoholuri Trobis dinamikas xumrobiT ase gamoxataven:

I faza

II faza

III faza

IV faza

ibRinZeba

xumrobs

amayia

wevs lafSi

rogoria im adamianis fizikuri mdgomareoba, romelsac dazianebuli aqvs:                             
a. RviZli;
b. guli da sisxlZarRvebi;
g. nervuli sistema;
d. rogoria am adamianebis yoveldRiuri cxovreba? ra problemebi uCndebaT maT 
garegnobaSi, moZraobaSi, kvebaSi, adamianebTan urTierTobaSi, finansur mdgo
mareobaSi?    
e. warmoidgine alkoholizmiT daavadebuli adamiani, romelsac yvela es prob
lema erTdroulad aqvs. rogoria am adamianisa da misi ojaxis wevrebis  yovel
dRiuri cxovreba?
imsjeleT klasSi amis Sesaxeb. gamarTeT diskusia.
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proeqti 
ra SeiZleba gamoiwvios mozardebSi  Tambaqos mox-
marebam da rogor SeiZleba am problemis mogvareba?

 mravali kvleva adasturebs, rom  adamianebis 
umravlesoba Tambaqos moxmarebas iwyebs moswav
leobis periodSi.  aseT dros moswavle gaucno
biereblad, SesaZlebelia sxvebis mibaZvis gamoc, 
xdeba mweveli. Zalian gaxSirda eleqtrosigare
tis moxmarebis SemTxvevebi. 

ra kavSiria Tambaqos moxmarebasa da infarqt
sa da insults Soris? ra aris emfizema?

proeqtis farglebSi  imsjeleb  mozardis mier 
Tambaqos moxmarebiT gamowveul daavadebebze. 
eleqtrosigaretis moxmarebiT gamowveul prob
lemebze. eqsperimentulad daadastureb  rogor 
cvlis Tambaqos moxmareba gulis muSaobis da 
sunTqvis sixSires. monawileobas miiReb saklaso 
diskusiaSi, sadac TanaklaselebTan erTad ims
jeleb prevenciul RonisZiebebze. 

aqtivoba 1. gaecani maswavleblis mier wardgenil problemas da SeTan xmdiT 
proeqtis gegmaze. Seqmeni Sereuli jgufebi.  

aqtivoba 2. jgufis wevrebma SeTanxmebiT moiZieT informacia saxelmZRva
nelodan, biblioTekis da internetis gamoyenebiT, eqimTan da maswavlebelTan 
intervius gziT. moamzadeT prezentaciebi da waradgineT klasSi.  

aqtivoba 3. problemis gadaWris mizniT, jgufma, dagegmeT kvleva, romlis 
mizania imis dadgena, Tu ra ician moswavleebma Tambaqos moxmarebiT gamowveul 
problemebze da ra informaciis miwodeba esaWiroebaT maT damatebiT. 

aqtivoba 4. jgufis wevrebTan erTad Caatare gamokiTxva da gaakeTe kvlevis 
Sedegebis analizi. warmoadgine monacemebi sakomunikacio saSualebebis gamoye
nebiT. miiReT monawileoba miRebuli Sedegebis gamomwvevi mizezebis dadgenis 
mizniT gamarTul diskusiaSi.

proeqtis mizani:

resursebi:

proeqtis mimdinareobis etapebi:

wnevis sazomi aparati, taimeri an mobiluris aplikacia, kompiuteri, proeq
tori, A4 formatis furclebi. saprezentacio sistema.
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aqtivoba 5. jgufis wevrebTan erTad Caatare eqsperimenti:

samizne jgufi: ojaxis mweveli da aramweveli wevrebi. 

aqtivoba 6. jgufis wevrebTan erTad gaaanalize eqsperimentis Sedegad miRe
buli monacemebi da moamzade saprezentacio masala grafikuli saSualebebiT.

aqtivoba 7. klasSi warmoadgineT jgufebis mier miRebuli Sedegebi. imsje
leT miRebuli Sedegebis gamomwvev mizezebze. 

aqtivoba 8. jgufis wevrebTan erTad moamzade sainformacio plakatebi, 
ganixile klasSi, daasabuTe sakuTari mosazrebis marTebuloba. (davaleba ar 
gulisxmobs plakatis beWdvas);

aqtivoba 9. moawyveT sainformacio saxis gafarToebuli Sexvedra 711 kla
sis moswavleebisTvis, warmoadgineT proeqtis Sedegebi. 

aqtivoba 10. SeafaseT proeqti. imsjeleT mis dadebiT da uaryofiT mxaree
bze, gaumjobesebis gzebze. Seafase sakuTari Tavi da Seni jgufis sxva wevrebis 
mier gaweuli samuSao. 

proeqtis aqtivobebis  droSi ganawilebis sqema

Sexvedra 

1

Sexvedra 

2

Sexvedra 

3

Sexvedra 

4

Sexvedra 

5

Sexvedra 

6

aqtivoba 1

aqtivoba 2

aqtivoba 3

aqtivoba 4

aqtivoba 5

aqtivoba 6

aqtivoba 7

aqtivoba 8

aqtivoba 9

aqtivoba 10
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ra SeiZleba gamoiwvios mozardebSi alkoholuri 
sasmelebis moxmarebam da rogor SeiZleba am prob-
lemis mogvareba?

 proeqtis farglebSi imsjeleb mozardis mier alkoholis moxmarebiT 
gamowveul daava debebze. monawileobas miiReb saklaso diskusiaSi, sadac 
TanaklaselebTan erTad imsje leb prevenciul RonisZiebebze. 

aqtivoba 1. gaecani maswavleblis mier wardgenil problemas da SeTan xmdiT 
proeqtis gegmaze. Seqmeni Sereuli jgufebi.  

aqtivoba 2. jgufis wevrebma SeTanxmebiT moiZieT informacia saxelmZRva
nelodan, biblioTekisa da internetis gamoyenebiT, eqimTan da maswavlebelTan 
intervius gziT Temaze: ra uaryofiT gavlenas axdens alkoholuri sasmelebi  
mozardis organizmze. moamzadeT prezentaciebi da warad gineT klasSi.  

aqtivoba 3. problemis gadaWris mizniT, jgufis wevrebTan erTad dagegme 
kvleva. romlis mizania imis dadgena, Tu ra ician moswavleebma gadaWarbebiT 
alkoholis moxmarebiT gamowveul problemasTan dakavSirebiT da ra informaci
is miwodeba esaWiroebaT maT.

aqtivoba 4. jgufis wevrebTan erTad Caatare gamokiTxva da gaakeTe kvlevis 
Sedegebis analizi. warmoadgine monacemebi sakomunikacio saSualebebis gamoye
nebiT. miiRe monawileoba miRebuli Sedegebis gamomwvevi mizezebis dadgenis 
mizniT gamarTul diskusiaSi.

aqtivoba 5. jgufis wevrebTan erTad klasSi warmoadgine miRebuli Sedegebi. 
imsjele miRebuli Sedegebis gamomwvev mizezebze. 

aqtivoba 6. jgufis wevrebTan erTad moamzade sainformacio plakatebi, 
ganixile klasSi, daasa buTe sakuTari mosazrebis marTebuloba. (davaleba ar 
gulisxmobs plakatis beWdvas);

proeqtis mizani:

proeqtis mimdinareobis etapebi:

proeqti 
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janmrTeloba da mavne Cvevebi

aqtivoba 7. jgufis wevrebTan erTad moawyve sainformacio saxis gafarToe
buli Sexvedra 711 klasis moswavleebisTvis, warmoadgine proeqtis Sedegebi. 

aqtivoba 8. Seafase proeqti. imsjele mis dadebiT da uaryofiT mxareebze, 
gaumjobesebis gzebze. Seafase sakuTari Tavi da Seni jgufis sxva wevrebis mier 
gaweuli samuSao. 

proeqtis aqtivobebis  droSi ganawilebis sqema

Sexvedra 

1

Sexvedra 

2

Sexvedra 

3

Sexvedra 

4

Sexvedra 

5

Sexvedra 

6

aqtivoba 1

aqtivoba 2

aqtivoba 3

aqtivoba 4

aqtivoba 5

aqtivoba 6

aqtivoba 7

aqtivoba 8
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janmrTeloba da mavne Cvevebi

proeqti 

stimulatorebi - yava, Cai, Sokoladi.

proeqtis farglebSi Sen SeZleb biologi
uri stimulatorebisa da depresantebis erT
maneTisgan gansxvavebas: imsjeleb, ra zianis 
motana SeuZlia mozardisTvis Savi Cais da ya
vis moxmarebas, ratom girCeven ojaxis wevre
bi Sokoladis mcire doziT miRebas. kvlevis 
safuZvelze, sxvadasxva SokoladSi  daadgen 
naxSirwylebis Semcvelobas, sxvadasxva fir
mis yavasa da Cais Seadareb kofeinis  Semcve
lobis mixedviT. 

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

aqtivoba 2. jgufis wevrebTan erTad moiZie da gamoikvlie Cais, Sokola disa 
da yavis etiketebi. daadgine arCeul produqtebSi kofeinisa da naxSir wylebis 
Semcveloba. aage svetovani diagrama. Seadare produqtebSi kofeinisa da Saqris 
Semcveloba;

mravali kvleva adasturebs, rom  bolo wlebSi Tqvens Tanatolebs awuxebT 
Zilis darRvevasTan dakavSirebuli problemebi, uCivian Tavis tkivils, sisus
tes, naklebenergiulobas. maT umravlesobas uWirs drois gadanawileba, amitom 
aqvT drois deficiti, xSirad sargebloben gajetebiT, gvian iZineben, diliT, Se
sabamisad, uWirT gaRviZeba. cdiloben gamofxizlebisTvis gamoiyenon sxvadasxva 
saSualeba, xSirad aseT produqts warmoadgens Sokoladi, yava an Savi Cai. es 
gansakuTrebiT SeiniSneba merve da ufro maRali klasis moswavleebSi. aqedan ga
momdinare, proeqti xels Seuwyobs am nivTierebebTan dakavSirebiT cnobierebis 
amaRlebas. 

proeqtis mizani:

resursebi:

proeqtis mimdinareobis etapebi:

sxvadsxva Cais, yavisa da Sokoladis etiketebi, Caisa da yavaSi kofeinis aRmo
saCeni eqsperimentis masala, Sokoladis sxvadasxva saxeoba, iodis spirtxsnari 
da Sesabamisi qimiuri WurWeli. 
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janmrTeloba da mavne Cvevebi

aqtivoba 3. maswavleblis instruqciis mixedviT Caatare eqsperimenti yavasa 
da CaiSi kofeinis raodenobebis Sedarebis mizniT.  

aqtivoba 4. maswavleblis instruqciis mixedviT Caatare eqsperimenti Soko
ladSi naxSirwylebis aRmoCenis mizniT. 

aqtivoba 5. moiZie informacia yavis, Caisa da Sokoladis mniSvnelobaze da 
organizmze maTi uaryofiT gavlenis Sesaxeb. monawileoba miiRe saklaso disku
siaSi;

aqtivoba 6. jgufis wevrebTan erTad daamzade stimulatorebis antireklama  
da waradgine klasSi;

aqtivoba 7. Seafase proeqti. imsjele mis dadebiT da uaryofiT mxareebze, 
gaumjobesebis gzebze. Seafase sakuTari Tavi da Seni jgufis sxva wevrebis mier 
gaweuli samuSao. 

proeqtis aqtivobebis  droSi ganawilebis sqema

Sexvedra 

1

Sexvedra 

2

Sexvedra 

3

Sexvedra 

4

Sexvedra 

5

Sexvedra 

6

Sexvedra 

7

aqtivoba 1

aqtivoba 2

aqtivoba 3

aqtivoba 4

aqtivoba 5

aqtivoba 6

aqtivoba 7
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janmrTeloba da mavne Cvevebi

proeqti

cifruli adiqcia

Tanamedrove samyaroSi cxovreba warmou d  ge
nelia kompiuteris an smartfonis gareSe. misi 
saSualebiT advilia komunikacia, infor maciis 
miReba da gavrceleba. Tumca moswavlisTvis 
rTulia sakuTar qcevis kontroli da, umetes 
SemTxvevaSi, advilad SeiZleba gaxde gajeteb
ze damokidebuli. es problema zrdasrul ada
mianebSic xSirad iCens Tavs. gansakuTrebiT 
saxifaTo kompiuteruli TamaSebia, romlebic 
zogjer arasasurveli SedegiT mTavrdeba. 

aqtivoba 1. gaecani maswavleblis mier wardgenil problemas da SeTan x mdiT 
proeqtis gegmaze. Seqmeni Sereuli jgufebi.  

aqtivoba 2. jgufebSi SeadgineT kiTxvari, gaakeTeT SekiTxvebis prezentacia 
da maswavlebelTan erTad SeTanxmdiT kiTxvaris saboloo saxeze (gamokiTxva 
SegiZliaT CaataroT rogorc realurad, aseve socialuri qselis gamoyenebiT). 

aqtivoba 3. jgufebis mier Segrovili monacemebi daamuSave da warmoadgine 
klasSi gasaanalizeblad;

aqtivoba 4. jgufis wevrebTan erTad gaecani skolis SinaganawesSi arsebul 
gajetebTan dakavSirebul debulebebs da maT Sesaxeb moawyveT diskusia;

proeqtis farglebSi Sen imsjeleb cifrul adiqciaze, rogorc erTerT mavne 
Cvevaze. kvlevis safuZvelze daadgen mavne Cvevis savaraudo gamomwvev mizezebs. 
moamzadeb videomasalas, moswavleTa cnobierebis amaRlebis mizniT. 

proeqtis mdgradoba:

proeqtis mizani:

proeqtis mimdinareobis etapebi:
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janmrTeloba da mavne Cvevebi

aqtivoba 5. dawere argumentirebuli ese Temaze `me da gajetebi“ da wara d
gine jgufSi; SearCieT erTi saukeTeso da waradgineT klasSi. 

aqtivoba 6. jgufis wevrebTan erTad Seqmeni videofilmi `cifruli adiqcia 
da misi safrTxeebi”;

aqtivoba 7. jgufis wevrebTan erTad waradgine momzadebuli videofilmi  
da imsjeleT.

aqtivoba 8. Seafase proeqti. imsjele mis dadebiT da uaryofiT mxareebze, 
gaumjobesebis gzebze. Seafase sakuTari Tavi da Seni jgufis sxva wevrebis mier 
gaweuli samuSao.

proeqtis aqtivobebis  droSi ganawilebis sqema

Sexvedra 

1

Sexvedra 

2

Sexvedra 

3

Sexvedra 

4

Sexvedra 

5

Sexvedra 

6

aqtivoba 1

aqtivoba 2

aqtivoba 3

aqtivoba 4

aqtivoba 5

aqtivoba 6

aqtivoba 7

aqtivoba 8
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sakvanZo sityvebi internetSi informaciis mosaZieblad da 

internet misa marTebi TiToeuli TemisTvis

sakvanZo sityvebi

sakvebi Nutrients
moneleba Digestion
fermenti Enzyme
sanerwyve jirkvali Saliva gland
saylapavi Esophagus
kuWi Stomach
nawlavi Intestine
RviZli Liver
kuWqveSa jirkvali Pancreas
aminomJava Amino acid
naxSirwylebi  Carbohydrates
cilebi  Proteins
lipidebi Lipids
suravandi Scurvy
raqiti Rickets
eriTrociti Erythrocyte
leikociti Leukocyte
Trombociti Platelet
guli Heart
winaguli Ventricle
parkuWi Atrium
Rru vena Vena cava
sarqveli Valva
elenTa Spleen
vaqcina Vaccine
imuniteti Immunity
sunTqva Breathing
xorxi Larynx

Tema 3 _ nivTierebebis mimocvla da transporti

110

Don
't c

op
y



traqea Trachea
bronqi Bronchus
filtvi Lung
plevra Pleura
Tirkmeli Kidney
Sardi Urine
Sardis buSti Bladder
saofle jirkvali Sweat gland

sakvanZo sityvebi

damokidebuleba Dependence
stimulatorebi Stimulants
depresantebi Depressants
emfizema Emphysema
cirozi Cirrhosis

Tema 4 _ janmrTeloba da mavne Cvevebi
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leqsikoni

a

avitaminozi _ daavadeba, romelic gamowveulia sakvebSi vitaminebis naklebobiT 
an sruli ararsebobiT.

anemia _ sisxlnakleboba, daavadeba, romelic xasiaTdeba sisxlSi eriTroci
tebis an hemoglobinis raodenobis SemcirebiT.

antigeni _ organizmisTvis ucxo nivTiereba, romelic organizmSi moxvedrisas 
iwvevs specifikuri antisxeulebis warmoqmnas.

antisxeuli _ cila, romelic warmoiqmneba organizmSi antigenis moxvedris sa
pasuxod.

amilaza _ saWmlis momnelebeli sistemis fermenti, romelic Slis rTul nax
Sirwylebs.

acra _ vaqcinis Seyvana organizmSi.

arteriebi _ gulidan gamomavali sisxlZarRvebi, romlebic sisxls awvdian orga
noebs. arteriebSi SeiZleba moZraobdes venuri sisxlic.

aorta _ sisxlis mimoqcevis didi wris mTavari arteria, romelic gamodis gulis 
marcxena parkuWidan.

aTerosklerozi _ daavadeba, romlis dros sisxlZarRvTa kedlebze warmoiqmneba 
lipiduri balTebi, rac amcirebs maT diametrs da zRudavs sisxlis normalur 
moZraobas.

anevrizma _ arteriis (iSviaTad venis) kedlis gamoberiloba maTi gaTxelebis an 
gadaWimvis gamo.

alveolebi _ haeriT savse buStukebi bronqeolebis bolos, romlebic garSe
mortymulni arian kapilarebiT, rac uzrunvelyofs airTa mimocvlas haersa da 
sisxls Soris.

arTriti _ saxsrebis anTebiTi daavadeba.

anatomia _ mecniereba, romelic Seiswavlis organoebis, organoTa sistemebisa 
da mTliani organizmis agebulebas.

alkoholizmi  _ alkoholze damokidebuleba, daavadeba, romelic alkoholis 
xSir momxmarebels uviTardeba.

b

bioqimia _ mecniereba, romelic swavlobs organizmebis qimiur Sedgenilobas da 
im sasicocxlod mniSvnelovan qimiur procesebs, romlebic safuZvlad udevs 
organizmis cxovelqmedebas.

                                                             

g

gliuri ujredebi _ nervuli sistemis umniSvnelovanesi ujredebi, e.w. Tanamgza
vri ujredebi, romlebic uzrunvelyofen neironebis normalur funqcionirebas.
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d

dentini _ kbilis Semadgeneli mTavari mkvrivi SemaerTebeli qsovili.

detoqsikacia _ sxvadasxva toqsikuri nivTierebebis daSlisa da gauvneblebis 
procesi organizmSi.

defekacia _ saWmlis momnelebeli sistemis dacla sakvebis mounelebeli narCe
nebisagan.

donori (sisxlis) _ adamiani, romelic gascems sisxls sxva adamianisaTvis.

dializi _ organizmis toqsikuri nivTierebebisagan ganTavisuflebis xelovnuri  
samedicino procedura, rodesac Tirkmeli ver asrulebs Tavis funqcias.

e

elenTa _ muclis RruSi moTavsebuli organo, romelic mniSvnelovan rols as
rulebs sisxlis warmoqmnasa da imunur reaqciebSi.

eqskrecia _ nivTierebaTa cvlis saboloo produqtebis gamoyofa organizmidan.

emfizema _ sasunTqi sistemis daavadeba, romlis drosac bronqiolebi paTolo
giurad farTovdeba da alveolis kedlebi iSleba.

v

vaqcina _ preparati, romelic SehyavT adamianis organizmSi ama Tu im daavadebis 
mimarT imunitetis Camosayalibeblad antisxeulebis gamomuSavebis saSualebiT.

venebi _ sisxlZarRvebi, romlebiTac sisxli qsovilebidan da organoebidan gu
lisken miedineba.

T

Trombi _ sisxlis Senadedi, romelic Cndeba sisxlZarRvSi da aferxebs sisxlis 
moZraobas.

Timusi _ mkerdukana jirkvali, imunuri sistemis centraluri organo, romelic 
limfocitebis ganviTarebas akontrolebs.

i

imuniteti _ organizmis Seuvaloba  ama Tu im daavadebis gamomwvevis mimarT, 
unari ebrZolos maT.

iogi _ SemaerTebelqsovilovani struqtura, romelic ConCxis Zvlebs erTmaneT
Tan aerTebs.
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k

kapilarebi _ uwvrilesi sisxlZarRvebi, romlebic qmnian sisxlZarRvovan bades  
qsovilebSi da awarmoeben nivTierebaTa mimocvlas ujredebTan.

kifozi _ xerxemlis iseTi gamrudeba, rodesac gulmkerdis nadreki zedmetad 
mkveTradaa gamoxatuli da viTardeba kuzi.

kofeini _ nivTiereba, romelic nervul sistemaze mastimulirebel gavlenas 
 axdens.

l

lipaza _ lipidebis damSleli fermenti.

limfa _ adamianis Txevadi Sinagani garemos erTerTi komponenti. gamWvirvale 
siTxe, romelic moZraobs limfur ZarRvebSi.

liTotripsia _ SardkenWovani daavadebis mkurnalobis erTerTi Tanamedrove 
meTodi, romlis drosac TirkmelSi an saSarde gzebSi arsebuli kenWebi ultra
bgerebiT iSleba da organizmidan gamoidevneba.

lordozi _ xerxemlis deformacia,rodesac welis nadreki  muclisaken  ufro 
Rrmadaa Seweuli.

m

myesi _ SemaerTebelqsovilovani struqtura, romelic kunTs ZvalTan aerTebs.

n

nekrozi _ organizmSi garkveuli ujredebis kvdomis procesi garegani an Sina
gani faqtorebiT dazianebis gamo.

nefroni _ Tirkmlis  struqturuli da funqciuri erTeuli, romelSic Sardi 
warmoqmneba.

neironi _ nervuli ujredi, nervuli sistemis mTavari ujredi.

nikotini _ Zlier toqsikuri nivTiereba, romelsac Tambaqo Seicavs. mcire do
zebs nervul sistemaze amagznebeli moqmedeba aqvs, didi dozebi ki damblas 
iwvevs.

o

osteociti _ Zvlovani qsovilis ujredi.

osifikacia _ daZvaleba, Zvlovani qsovilis warmoqmna.

p

pankreasi _ Tormetgoja nawlavi, wvrili nawlavis zeda ganyofileba.
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pulpa _ faSari Semaerebeli qsovili, romliTac amovsebulia kbilis gvirgvinisa 
da fesvis siRrue. Seicavs sisxlZarRvebsa da nervul ujredebs.

peristaltika _ saylapavis, kuWis, nawlavis kedlebis talRiseburi ritmuli 
SekumSvamoduneba.

proteaza _ cilebis damSleli fermenti.

plazma _ sisxlis Txevadi nawili.

pulsi _ arteriis kedlebis rxeva, romelsac gulis marcxena parkuWis SekumSva 
iwvevs.

plevra _ garsi, romelic faravs rogorc filtvebs, ise gulmkerdis Rrus Sig
niTa zedapirs.

plevris Rru _ sivrce plevris gareTa da SigniTa Sres Soris. gadamwyvet rols 
TamaSobs CasunTqvaamosunTqvis procesSi.

r

raqiti _ bavSvTa daavadeba, romlisaTvisac damaxasiaTebelia Zvlebisa da ner
vuli sistemis ganviTarebis darRveva. gamowveulia organizmSi mineraluri 
marilebis cvlis moSliT.

recipienti (sisxlis) _ adamiani, romelic sxva adamianisagan iRebs sisxls.

s

suravandi _ sakvebSi vitaminis ukmarisobiT an sruli ararsebobiT gamowveuli 
daavadeba. axasiaTebs infeqciuri daavadebebisadmi organizmis winaaRmdegobis  
unarianobis daqveiTeba, sisxlCaqcevebi kanSi, kbilebis moryeva da a.S.

sekrecia _ ujredSi warmoqmnili nivTierebebis gamoyofa garemoSi.

samkurnalo Srati _ sisxlis Srati, romelic Seicavs antigenis sawinaaRmdego 
antisxeulebs.

stentireba _ paTologiuri procesebis gamo Seviwroebul sisxlZarRvSi spe
cialuri karkasis CamontaJeba misi gafarToebis mizniT.

spirometri _ xelsawyo, romelic zomavs adamianis filtvebis sasicocxlo teva
dobas.

saxsari _ ConCxis ori an ramdenime Zvlis erTmaneTTan moZravi SeerTeba.

                                                             

f

fekalia _ adamianis Sardisa da ganavlis narevi.

fagocitebi _ baqteriebis, ucxo sxeulakebisa da sxva ujredebis mSTanTqmeli 
da gamauvnebeli leikocitebi.

floema _ gamtari qsovili, romelsac foTolSi warmoqmnili organuli nivTiere
bebi gadaaqvs mcenaris sxvadasxva organoSi.
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q

qsilema _ wylis gamtari qsovili mcenareebSi.

qsovili _ msgavsi agebulebisa da funqciebis mqone ujredebis jgufi ujredSo
ris nivTierebasTan erTad.

qsoviluri siTxe _ adamianisa da cxovelebis qsovilebis ujredSoris sivrceebSi  
moTavsebuli siTxe, romelsac uSualo kontaqti aqvs ujredebTan.

R

Rru venebi _ zemo da qvemo Rru venebi, mTavari venebi, saidanac mTeli sxeulis 
venuri sisxli marjvena winagulSi Caedineba.

S

Srati (sisxlis) _ sisxlis plazma fibrinis gareSe. dakarguli aqvs Sededebis 
unari.

c

citologia _ mecniereba ujredis agebulebisa da funqciebis Sesaxeb.

cirozi _ RviZlis mZime daavadeba, romlis dros xdeba RviZlis qsovilis Seuqce
vadi Canacvleba SemaerTebeli qsoviliT da RviZli wyvets funqcionirebas.

h

hemoglobini _ rkinaSemcveli cila, romelic SeqceviTad ikavSirebs Jangbads da 
uzrunvelyofs mis gadatanas filtvebidan ujredebamde.

histamini _ biologiurad aqtiuri nivTiereba, romelic monawileobs anTebiT da 
alergiul procesebSi.

histologia _ mecniereba, romelic swavlobs mravalujrediani cxovelebis  
qsovilebis agebulebas.
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