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Cveni saxelmZRvanelos SesaxebCveni saxelmZRvanelos Sesaxeb

saxelmZRvanelos Sedgenisas mTlianad gaviTvaliswineT erovnuli saswavlo 

gegmis standartebi da misaRwevi Sedegebi.

VIII klasis programis SinaarsiT gaTvaliswinebuli sakiTxebi dayofilia 13 

Temad (logo 1), romelic gadanawilebulia 27 paragrafSi (logo 2). TiToeu-

li paragrafi agebulia standartuli sqemis mixedviT. paragrafi iwyeba im 

gansaxilveli sakiTxebis CamoTvliT, romelzec unda moxdes moswavlis yur-

adRebis koncentrireba. amitom is gansxvavebuli SriftiT aris gamoyofili 

da aqvs Sesabamisi aRniSvna (logo 3). amas mosdevs paragrafis ZiriTadi te-

qsti, romelic zogjer qveparagrafebadaa dayofili da aRniSnulia viwro 

zoliT (logo 4).
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vecadeT, rom teqstis ena yofiliyo martivi, moswavlisTvis advilad gasage-

bi, xolo masala iseTi formiT miwodebuli, rom moswavles ar gasZneleboda 

teqstis ZiriTadi azris sakuTari sityvebiT aRwera da axsna. teqstSi moyva-

nilia magaliTebi cnebebis, movlenebisa da procesebis asaxsnelad.

teqstSi CarTulia ilustraciebi _ fotoebi, sqemebi, cxrilebi, naxatebi, 

romlebsac didi funqciuri datvirTva aqvT _ zogjer isini teqstis nawils 

warmoadgenen. TvalsaCinoeba da teqsti erT mxedvelobiT areSia moqceuli. 

vecadeT, rom TvalsaCinoeba advilad aRqmadi yofiliyo.

teqstSi CarTulia kiTxvebi, romelic wiTeli wertiliTaa moniSnuli (lo-

go  5). am mimarTulebiTi kiTxvebiT vcdilobT moswavleebi etapobrivad mi-

viyvanoT cnebebis gagebamde. vfiqrobT, es kiTxvebi maT saSualebas miscems, 

gaiazron teqstSi mocemuli informacia, damoukideblad dasvan problema 

da Seecadon mis gadaWras. teqstSi CarTuli cdebi mwvane wertiliTaa moniS-

nuli (logo 6). paragrafis ZiriTad teqsts mohyveba daskvniTi nawili, rome-

lic mokled asaxavs paragrafis ZiriTad

Sinaarss (logo 7).

paragrafis bolo nawili eTmoba Temis aTvisebis, codnis ganmtkicebisa da 

praqtikuli unar-Cvevebis gamomuSavebisTvis aucilebel  samuSaoebs. saxel m-

ZRvanelos am nawilSi mocemulia savarjiSoTa erToblioba, romelic moi cavs 

dabali, saSualo da maRali sirTulis savarjiSoebs. maT mizans warmoadgens 

rogorc saazrovno operaciebis daufleba, ise kvlevis unar-Cvevebisa da Se-

moqmedebiTobis ganviTareba.

savarjiSoebis TiToeuli tipi Sesabamisi logoTia moniSnuli.savarjiSoebis TiToeuli tipi Sesabamisi logoTia moniSnuli.

eqsperimenti, praqtikuli samuSao, tabulebis, cxrilebis, diag-

ramebisa da eqsperimentebis Sedegebis analizi.

sxvadasxva tipis kiTxvebi da testebi, romlebic moswavleebs uvi-

Tarebs movlenebis mizezebis axsnis, mizezebsa da Sedegebs Soris 

kavSirebis dadgenis unars.
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rTuli kiTxvebi, romlebic moswavleebSi aviTarebs hipoTezis ga-

moTqmis, sakuTari poziciis dasasabuTeblad argumenebis moy-

vanisa da Sesabamisi daskvnebis gakeTebis unar-Cvevebs.  

informaciis moZieba, referatis momzadeba da prezentacia. 

modelis Seqmna.

damatebiTi informacia da zogierTi rCeva paragrafSi ganxilul 

TemasTan dakavSirebiT.

sakvanZo sityvebi internetSi informaciis mosaZieblad; 

internetmisamarTebi.
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mecnieruli kvleva-Zieba mecnieruli kvleva-Zieba 

kvl.VIII.1.kvl.VIII.1.  moswavles SeuZlia gansazRvros kvlevis sagani da kvlevis eta-

pebi. 

kvl .VIII.2. kvl .VIII.2.  moswavles SeuZlia kvleviTi  proceduris ganxorcieleba/ mona-

cemebis aRricxva.

kvl.VIII.3.kvl.VIII.3.   moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunika-

cio  saSualebis gamoyenebiT.

kvl.VIII.4. kvl.VIII.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

cocxali samyarococxali samyaro

biol.VIII.5.biol.VIII.5. moswavles SeuZlia daaxasiaTos adamianis organizmis anatomiuri 

da fiziologiuri Taviseburebebi.

biol.VIII.6.biol.VIII.6. moswavles SeuZlia daasabuTos adamianis organizmis mareguli-

rebeli sistemebis mniSvneloba.

biol.VIII.7. biol.VIII.7. moswavles  SeuZlia imsjelos organizmis Sinagani garemos mudmi-

vobis   SenarCunebis (homeostazis)  mniSvnelobaze.

biol.VIII.8. biol.VIII.8. moswavles SeuZlia aRweros adamianis gamravlebis sistemis Ta-

viseburebebi da  Canasaxis ganviTarebis stadiebi. 

biol.VIII.9. biol.VIII.9. moswavles SeuZlia gaaanalizos jansaRi cxovrebis wesis mniSvn-

eloba adamianisaTvis.

wlis bolos misaRwevi Sedegebi  mimarTulebebis mixedviT:wlis bolos misaRwevi Sedegebi  mimarTulebebis mixedviT:
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wlis bolos misaRwevi Sedegebi da indikatorebi:wlis bolos misaRwevi Sedegebi da indikatorebi:

mimarTuleba: samecniero kvleva ZiebamimarTuleba: samecniero kvleva Zieba

kvl.VIII.1.kvl.VIII.1.  moswavles SeuZlia gansazRvros kvlevis sagani da kvlevis eta-

pebi. 

     Sedegi  TvalsaCinoa, Tu moswavle: Sedegi  TvalsaCinoa, Tu moswavle: 

•  ayalibebs kvlevis mizans;

•  gamoTqvams mosazrebas/varauds;

•  arCevs  monacemebis mopovebis gzebs (mag., cdiT, savele samuSaos Catare-

biT, gamokiTxviT, sakiTxis irgvliv literaturis moZiebiT);

•  ganarCevs mudmiv da cvlad (damoukidebel, damokidebul) parametrebs; 

•  gansazRvravs  kvleviTi aqtivobebis Tanmimdevrobas;

•  arCevs saTanado xelsawyoebs/ aRWurvilobas/instrumentebs;

•  arCevs monacemebis aRricxvis formebs (cxrilebi, grafikebi, siebi, fo-

to ebi, Canawerebi).

kvl.VIII.2.kvl.VIII.2.  moswavles SeuZlia kvleviTi  proceduris  ganxorcieleba/monace-

mebis aRricxva.

     Sedegi  TvalsaCinoa, Tu moswavle: Sedegi  TvalsaCinoa, Tu moswavle:

•   iyenebs Sesabamis masalas an/da aRWurvilobas da atarebs dagegmil cdas 

usafrTxoebis wesebis dacviT;

•  awarmoebs  dakvirvebas an /da gazomvebs, aRricxavs monacemebs;

•  akvirdeba, zomavs, iyenebs informaciul-sakomunikacio saSualebebs mo-

nacemebis saTanado sizustiT  registrirebisTvis (mag., cvladebis mniS-

vnelobebis aRricxva qronologiurad);

•  iyenebs saTanado wesebs sakuTari da sxvaTa usafrTxoebis uzrunvelsay-

ofad.  

kvl.VIII.3.kvl.VIII.3.  moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunika-

cio  saSualebis gamoyenebiT. 

     Sedegi  TvalsaCinoa, Tu moswavle: Sedegi  TvalsaCinoa, Tu moswavle: 

•  iyenebs sxvadasxva xerxs (diagramebs, cxrilebs, grafikebs, siebs) monacem-

Ta warmosadgenad; 

•  iyenebs sainformacio-sakomunikacio teqnologiebs Tvisebrivi da rao-

denobrivi monacemebis warmosadgenad.  

kvl.VIII.4.kvl.VIII.4.  moswavles SeuZlia  monacemTa analizi da Sefaseba.

     Sedegi  TvalsaCinoa, Tu moswavle: Sedegi  TvalsaCinoa, Tu moswavle: 

•  iyenebs diagramebs, cxrilebs da grafikebs monacemebs an  cvladebs So-

ris damokidebulebis aRsawerad;

•  aanalizebs monacemebs  da gamoitans daskvnebs;  
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•  adarebs  daskvnebs gamoTqmul varauds;

•  ganixilavs  dakvirvebisa  da gazomvebis dros  gamovlenil  moulodne lo-

bebs, cdilobs maT  axsnas.

mimarTuleba: cocxali samyaromimarTuleba: cocxali samyaro

biol.VIII.5.biol.VIII.5. moswavles SeuZlia daaxasiaTos  adamianis organizmis  anatomi-

uri da fiziologiuri Taviseburebebi.

     Sedegi TvalsaCinoa, Tu moswavle:Sedegi TvalsaCinoa, Tu moswavle:

1•  asaxelebs adamianis organizmis qsovilTa ZiriTad jgufebs. aRwers maTi 

agebulebis Taviseburebebs da akavSirebs Sesasrulebel funqciebTan;

2•  ilustraciaze an maketze amoicnobs adamianis organoTa sistemebs da 

msjelobs maT funqciebze (mag., adamianis ConCxis ZiriTadi nawilebi, zo-

gierTi Zvali da kunTi); 

3•  akavSirebs calkeul organos Sesabamis organoTa sistemasTan da asaxe-

lebs mis ZiriTad funqciebs;

4•  iyenebs an qmnis organoTa sistemebis  models/sqemas maTi moqmedebis 

(mag., guli _ tumbo, Tirkmeli _ filtri, muxlis refleqsi) principis 

sademonstraciod da akavSirebs fizikur movlenebTan; 

5•  sqematurad gamoxatavs garemosa da organoTa sistemebs Soris nivTiere-

baTa (mag., airebi, wyali, sakvebi, cxovelqmedebis produqtebi) mimocvlas 

da msjelobs mis  mniSvnelobaze;

6•  msjelobs saWmlis momnelebeli, sunTqvis da sisxlis mimoqcevis siste-

mebis funqciebis urTierTkavSiris Sesaxeb, adgens  sqemebs;

7•  organizmis fizikuri mdgomareobis Sesafaseblad iyenebs gazomvas, mos-

menas, vizualur dakvirvebas. Sedegebs warmoadgens cxrilebisa da dia-

gramebis/cdis oqmis saxiT.

biol.VIII.6.biol.VIII.6. moswavles SeuZlia daasabuTos adamianis organizmis mareguli-

rebeli sistemebis mniSvneloba.

     Sedegi TvalsaCinoa, Tu moswavle:Sedegi TvalsaCinoa, Tu moswavle:

1•  moipovebs informacias organizmis dacviTi SesaZleblobebis (mag., kani, 

lorwovani garsebi, RviZli, temperaturis mateba, fagocitebi, imunite-

ti) Sesaxeb da gamoTqvams varauds maTi darRvevis Sedegebis Sesaxeb;

2•  sakuTar Tavze akvirdeba organizmSi ganviTarebul procesebs (mag., pul-

sis aCqareba-Seneleba, sunTqvis sixSiris Secvla, oflianoba,  wnevis mo-

mateba) garemos cvlad pirobebSi da msjelobs nervuli da endokrinuli 

sistemis SeguebiTi moqmedebis Sesaxeb;

3•  msjelobs organizmisaTvis nervuli da humoruli sistemebis makoor-

dinirebel mniSvnelobaze;

4•  adgens martivi refleqsuri rkalis   (mag., muxlis refleqsi) sqemas;

5•  adarebs pirobiT da upirobo refleqsebs da adgens Sesabamis cxrils;

6•  gegmavs da ikvlevs pirobiTi refleqsebis warmoqmnis process (mag., za-

zunas, ZaRlis gawvrTna).
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biol.VIII.7.biol.VIII.7. moswavles  SeuZlia imsjelos organizmis Sinagani garemos mudmi-

vobis   SenarCunebis (homeostazis) mniSvnelobaze.

     Sedegi TvalsaCinoa, Tu moswavle:Sedegi TvalsaCinoa, Tu moswavle:

1•  ikvlevs  ujredebis (mag., eriTrocitebis) mdgomareobas sxvadasxva gare-

moSi (hiper da hipotonur xsnarSi) moxvedrisas;

2•  aRwers organizmis  cxovelqmedebis Sedegad  warmoqmnili narCeni pro-

duqtebis gamoyofis gzebs  da asabuTebs Tirkmelebis mniSvnelobas wy-

lis balansis SenarCunebaSi;

3•  saubrobs organizmis mudmivi temperaturis mniSvnelobaze da misi Senar-

Cunebis gzebze;

4•  xsnis maRalmTian raionebSi adamianis sisxlis gansxvavebuli  Sedgenilo-

bis (eriTrocitebis maRali koncentracia) mizezs.

biol.VIII.8. biol.VIII.8. moswavles SeuZlia aRweros adamianis gamravlebis sistemis Ta-

viseburebebi da  Canasaxis ganviTarebis stadiebi. 

     Sedegi TvalsaCinoa, Tu moswavle:Sedegi TvalsaCinoa, Tu moswavle:

1•  ilustraciaze amoicnobs adamianis sasqeso ujredebs da asaxelebs maT 

funqciebs;

2•  ganasxvavebs ovo- da spermatogenezs da aRwers sasqeso jirkvlebis sxva-

dasxva zonaSi mimdinare procesebis  (mag., gamravlebis zona - mitozi, mom-

wifebis zona — meiozi) Sesaxeb;

3•  adarebs meiozisa da ganayofierebis saboloo (genetikuri masalis gana-

xevreba/gamTlianeba) Sedegs da msjelobs maT biologiur rolze; 

4•  sqematur gamosaxulebaze   ganasxvavebs embrionuli ganviTarebis eta-

pebs (mag. zigota, blastomerebi, blastula da sxva);

5•  moipovebs informacias reproduqciuli janmrTelobis Sesaxeb. akeTebs 

prezentacias.

biol.VIII.9.biol.VIII.9. moswavles SeuZlia gaaanalizos adamianisaTvis jansaRi cxovrebis 

wesis mniSvneloba.

     Sedegi TvalsaCinoa, Tu moswavle:Sedegi TvalsaCinoa, Tu moswavle:

1•  moipovebs informacias xerxemlis  ganviTarebis paTologiebis (mag., sqo-

liozi,  kifozi, lordozi, diskozi) da maTi gamomwvevi mizezebis  Sesaxeb. 

SeimuSavebs rekomendaciebs sayrden-mamoZravebeli sistemis normaluri 

ganviTarebisaTvis da waradgens klasis winaSe;

2•  aRwers fizikuri aqtivobis mniSvnelobas adamianis janmrTelobisaTvis 

da  gansazRvravs mis rols sxvadasxva daavadebis riskis SemcirebaSi;

3•  simulaciur TamaSSi ganaxorcielebs pirveladi daxmarebis RonisZiebebs 

sxvadasxva situaciisaTvis (mag., ConCxis travma, sisxldena, damwvroba, mo -

yinva, siTburi da mzis dakvra,  maRali temperatura, gonebis dakargva, epi-

lefsiuri Seteva, kvebiTi da toqsikuri nivTierebebiT mowamvla, radiaci-

uli dasxiveba); 
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4•  moipovebs informacias araswori kvebis (mag., ”swrafi kvebis” produqtebis 

gamoyeneba) Sedegad mosalodneli darRvevebis Sesaxeb (mag., avitamino-

zebi, Warbi wona);

5•  moipovebs informacias da aanalizebs Tambaqos wevis da narkotikuli 

nivTierebebis moxmarebis mavne gavlenas organizmis sxvadasxva sistemis 

funqcionirebaze;

6•  gegmavs da monawileobs saskolo proeqtebSi (mag., `Tambaqos moxmareba 

TanatolebSi, riskebi da misi acilebis gzebi~)  jansaRi cxovrebis wesis 

dasamkvidreblad;

7•  aRwers piradi higienisa da sanitaruli pirobebis mniSvnelobas infeqci-

uri daavadebebis (mag., Sidsi, tuberkulozi) da maTi gavrcelebis preven-

ciis sakiTxebSi.
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programis Sinaarsi:programis Sinaarsi:

qsovilebisovilebi _ epiTeluri, kunTovani, SemaerTebeli, nervuli, agebuleba, fun-

qciebi.

kanikani _ agebuleba, funqciebi (damcvelobiTi, Tboregulacia, Sexeba), higiena; 

pirveladi daxmareba damwvrobis, moyinvis, siTburi da mzis dakvris dros.

sayrden-mamoZravebeli sistema sayrden-mamoZravebeli sistema _ adamianis ConCxis ZiriTadi nawilebi, Zvlis 

qimiuri Sedgeniloba, ZvalTa SeerTebis saxeebi. ConCxis (momxreli-gamSle-

li; uneblie-nebiTi) da mimikuri kunTebi. sayrden-mamoZravebeli sistemis 

higiena da pirveladi daxmareba ConCxis sxvadasxva saxis dazianebis dros.

SegrZnebis organoebiSegrZnebis organoebi _ smenis, mxedvelobis; higiena.

endokrinuli sistema endokrinuli sistema _ Sinagani sekreciis jirkvlebi (hipofizi, farisebri, 

kuWqveSa, Tirkmelzeda, sasqeso). maTi roli adamianis organizmSi mimdinare 

procesebis regulirebaSi. jirkvlebis hiper- da hipofunqciiT gamowveuli 

daavadebebi. endemuri Ciyvis kerebi saqarTveloSi, profilaqtika. diabeti. 

nervuli sistemanervuli sistema _ Tavisa da zurgis tvini, agebuleba, funqciebi; periferi-

uli nervuli sistema. refleqsi, refleqsuri rkali.  pirobiTi da upirobo 

refleqsebi. nervuli sistemis roli  organizmSi mimdinare sasicocxlo pro-

cesebis regulirebaSi.

sisxli da sisxlis mimoqcevis sistemis organoebi,sisxli da sisxlis mimoqcevis sistemis organoebi, maTi ZiriTadi funqciebi, 

higiena da pirveladi daxmareba sxvadasxva saxis sisxldenis SemTxvevaSi. 

sunTqvis sistemis organoebi,sunTqvis sistemis organoebi, maTi ZiriTadi funqciebi, higiena, xelovnuri 

sunTqva, daavadebebi (mag., tuberkulozi). 

kveba da saWmlis monelebis sistemis organoebi,kveba da saWmlis monelebis sistemis organoebi, maTi ZiriTadi funqciebi, 

higiena.

gamomyofi sistemis organoebi,gamomyofi sistemis organoebi, maTi ZiriTadi funqciebi (gamoyofa, homeo-

stazi).

gamravlebis organoebi,gamravlebis organoebi, Canasaxis ganviTarebis stadiebi, sqesobrivi gziT ga-

damdebi daavadebebi (mag., Sidsi).
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§3§3

Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi:Sedegi: 
biol.VIII.5.biol.VIII.5.  moswavles SeuZlia daaxasiaTos  adamianis organizmis  anatomiu-

ri da fiziologiuri Taviseburebebi.

biol.VIII.5.2.biol.VIII.5.2. ilustraciaze an maketze amoicnobs adamianis organoTa siste-

mebs da msjelobs maT funqciebze (mag.,adamianis ConCxis ZiriTa-

di nawilebi, zogierTi Zvali da kunTi); 

kvl .VIII.2.kvl .VIII.2.  moswavles SeuZlia kvleviTi  proceduris ganxorcieleba/mona-

cemebis aRricxva.

kvl.VIII.3.kvl.VIII.3.   moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunika-

cio  saSualebis gamoyenebiT.

kvl.VIII.4.kvl.VIII.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

gakveTilis mizani: gakveTilis mizani: 

moswavlem SeZlos naswavli masalis simulaciur TamaSebSi warmodgena da 

aqe dan gamomdinare, pirveladi daxmarebis aRmoCena eqstremalur situaci-

ebSi myofi adamianebisTvis.

Zvlovani sistema
Zvlis agebuleba
adamianis ConCxi
ZvalTa SeerTebis tipebi

III III sayrden-mamoZravebeli sistemasayrden-mamoZravebeli sistema

gulis agebuleba da muSaoba
sisxlis mimoqcevis didi da mcire wre
sisxlZarRvebis agebuleba
sisxlis wneva, pulsi

§9§9

V V sisxli da sisxlis mimoqcevis sistemasisxli da sisxlis mimoqcevis sistema

gakveTilebis scenarebigakveTilebis scenarebi
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aqtivobebiaqtivobebi
moswavleTa moswavleTa 

organizebaorganizeba

droisdrois

ganawilebaganawileba
Sefasebis formaSefasebis forma

simulaciuri 

TamaSebi
jgufuri  30 wT. dakvirveba jgufur muSaobaze

diskusia mTeli klasi 15 wT. dakvirveba

gakveTilis msvlelobagakveTilis msvleloba

mimarTeT klass:  nebismieri Tqvengani SeiZleba iseT situaciaSi aRmoCndes, 

rom saWiro gaxdes Tqveni codna da swrafi, gaazrebuli moqmedeba adamianis 

sicocxlis gadasarCenad.

dRes gaviTamaSebT sxvadasxva eqstremalur situacias, sadac dazaralebu-

le bica da maSvelebic Tqven iqnebiT.

dayaviT klasi or jgufad. TiToeul jgufs mieciT instruqcia da masala.

pirveladi daxmarebis aRmoCena sxvadasxva dazianebis drospirveladi daxmarebis aRmoCena sxvadasxva dazianebis dros

masala:masala:

wiTeli flomasteri

binti

didi muyao

buSti yinulis imitaciiT

qamari an Tasma

bamba

sadezinfeqcio xsnari (spirti, iodi, 3%-iani wyalbadis zeJangi)

gadainawileT rolebi da jgufis erT-erT wevrs flomasteriT mouniS-

neT mxarze, winamxarsa da TiTze wertilebi. warmoidgineT, rom es Wri-

lobis adgilebia.

mxris wertili arteriul sisxldenas aRniSnavs, winamxris _ venurs, xo-

lo TiTis _ kapilaruls.

SearCieT masala da dazaralebuls aRmouCineT pirveladi daxmareba.

jgufis meore wevrs wiTeli flomasteriT kisris midamosa da cxvirze 

mouniSneT sisxldenis adgilebi. aRmouCineT daxmareba dazaralebuls.

daexmareT jgufis mesame wevrs, romelsac travmis Sedegad idayvis Zvlis 

Ria motexiloba aqvs.

jgufis meoTxe wevrs fexis uxerxuli moZraobis gamo terfis iogebis 

da Wimuloba aqvs. daexmareT.

SeadgineT cxrili, sadac aRniSnuli iqneba dazianebis tipi, pirveladi 

daxmarebis saSualebebi da Tqveni argumentebi daxmarebis am tipis Ser-

Cevaze.
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mieciT cxrili jgufebs Sesavsebad:

dazianebis tipidazianebis tipi pirveladi daxmareba pirveladi daxmareba argumentiargumenti

.
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Sevsebuli cxrili savaraudod ase unda gamoiyurebodes:

dazianebis tipidazianebis tipi pirveladi daxmareba pirveladi daxmareba argumentiargumenti

arteriuli sisxl-

dena mxris midamoSi

Tasma movuWireT Wrilobis ze-

moT, Wriloba davamuSaveT sa-

dezinfeqcio xsnariT da

davafineT steriluri safeni.

kidurSi arteriuli sisxli zemo-

dan qvemoT miedineba. Wriloba, 

baqteriebiT dabinZurebis Tavi-

dan acilebis mizniT, davamuSaveT 

sadezinfeqcio xsnariT.

venuri sisxldena 

winamxris midamoSi

Tasma movuWireT Wrilobis 

qvemoT. Wriloba davamuSaveT 

sadezinfeqcio xsnariT.

kidurSi venuri sisxli qvemodan 

zemoT miedineba. Wriloba,

baqteriebiT dabinZurebis Tavi-

dan acilebis mizniT, davamuSaveT 

sadezinfeqcio xsnariT.

kapilaruli 

sis xldena TiTidan

Wriloba davamuSaveT sadezin-

feqcio xsnariT.

Wriloba, baqteriebiT dabin Zu-

rebis Tavidan acilebis miz  n i T , 

davamuSaveT sadezinfeqcio xsna-

riT.

kapilaruli sisxl-

dena cxviridan

cxvirze davadeT yinulis buS-

ti an civ wyalSi dasvelebuli 

safeni.

kapilarebis Sesaviwroeblad.

sisxldena kisris 

midamodan

TiTiT mivaWyliteT sisxl-

ZarRvi kiserze.

Tasmis dadeba ar SeiZleba, vinai-

dan es gamoiwvevs sasunTqi gzebis 

gadaketvas da adamiani gaigudeba.

idayvis Zvlis Ria 

motexiloba

Wriloba davamuSaveT sade-

zinfeqcio xsnariT da davafi-

neT steriluri safeni. dava-

fiqsireT grZeli muyaoTi 

mxris Zvlis Tavidan TiTebis 

CaTvliT.

Wriloba, baqteriebiT dabin Zu -

re bis Tavidan acilebis miz   niT, 

davamuSaveT sadezin feqcio xsna-

riT. winamxris kunTebis Sekum-

Svam, romelic, erTi mxriv, mxris 

Zvals, xolo, meore mxriv, mtevnis 

Zvlebs ukavSirdeba, Sesa Zloa, 

motexili Zvli s kideebi daaci-

los, aman ki ufro metad daazia-

nos rbili qsovilebi da Zlieri 

tkivili gamoiwvios.

terfis iogebis 

daWimuloba

gavukeTeT mWidro damafiqsi-

rebeli naxvevi dazianebul 

adgilas da davadeT yinulis 

buSti.

moZraoba SevzRudeT iogis Sem-

dgomi dazianebis Tavidan asa-

cileblad. yinulis buSti dava-

deT kapilarebis Sesaviwroeblad, 

raTa Tavidan agvecilebina sisxl-

Caqcevebi.

muSaobis damTavrebis Semdeg TiToeuli jgufi klasis winaSe warmoadgens 

Sevsebul cxrils da vizualurad uCvenebs gaweul pirvelad daxmarebas.

klasSi imarTeba diskusia. moswavleebi msjeloben, Tu ramdenad sworad

daexmarnen dazaralebulebs.
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§11§11

aqtivobebiaqtivobebi
moswavleTa moswavleTa 

organizebaorganizeba

droisdrois

ganawilebaganawileba
Sefasebis formaSefasebis forma

saSinao davalebis

Semowmeba
mTeli klasi  5 wT. dakvirveba

axali masalis wardgena 

ilustraciebiTa da 

eqsperimentiT

jgufuri

mTeli klasi
35 wT.

dakvirveba jgufSi muSaobis 

unarebze

saSinao davalebis 

pirobis gacnoba
mTeli klasi 5 wT.

Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol.VIII.5.biol.VIII.5.  moswavles SeuZlia daaxasiaTos  adamianis organizmis anatomi-

uri da fiziologiuri Taviseburebebi.

biol.VIII.5.5.biol.VIII.5.5. sqematurad gamoxatavs garemosa da organoTa sistemebs Soris 

nivTierebaTa (mag., airebi, wyali, sakvebi, cxovelqmedebis  

produqtebi) mimocvlas da msjelobs mis  mniSvnelobaze;

biol.VIII.5.6.biol.VIII.5.6.msjelobs saWmlis momnelebeli, sunTqvis da sisxlis mimoqcevis 

sistemebis funqciebis urTierTkavSiris Sesaxeb, adgens  sqemebs;

kvl .VIII.2.kvl .VIII.2.  moswavles SeuZlia kvleviTi  proceduris ganxorcieleba/mona-

cemebis aRricxva.

kvl.VIII.4.kvl.VIII.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

gakveTilis mizani:gakveTilis mizani:

moswavles eqsperimentuli gamokvlevebiT Seeqmnas warmodgena filtvebSi 

gazTa cvlaze.

gazTa cvla filtvebSi
gazTa cvla qsovilebSi
filtvebis sasicocxlo tevadoba

VI sasunTqi sistemasasunTqi sistema
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gakveTilis msvlelobagakveTilis msvleloba

axali masalis wardgena:axali masalis wardgena: warudgineT cxrili. 

azotiazoti 79 %79 % 79 %79 %

JangbadiJangbadi 20 %20 % 16 %16 %

naxSirorJanginaxSirorJangi 0.04 %0.04 % 4 %4 %

wylis orTqliwylis orTqli 0.96 %0.96 % 1 %1 %

airiairi CasunTquli haeriCasunTquli haeri amosunTquli haeriamosunTquli haeri

hkiTxeT moswavleebs: xedavT gansxvavebas CasunTquli da amosunTquli ha e-

ris Sedgenilobas Soris?

moswavleebi pasuxoben: CasunTqul haerSi Jangbadis procentuli maCvenebe-

li metia, vidre amosunTqul haerSi, xolo naxSirorJangisa _ piriqiT. azo-

tis raodenoba ar icvleba. tenianoba odnav icvleba.

hkiTxeT moswavleebs: romeli reaqtiviTaa SesaZlebeli haerSi naxSirorJan-

gis aRmoCena?

moswavleebi pasuxoben: naxSirorJangis aRmomCenia kiriani wyali, romelic 

naxSirorJangis arsebobisas imRvreva uxsnadi marilis _ kalciumis karbona-

tis warmoqmnis gamo.

amosunTqul haerSi CO2-is gamosavlenad SesTavazeT moswavleebs sademons-

tracio cda.

aiReT ori kolba. oriveSi CaasxiT erTnairi koncentraciisa da  raodenobis 

kiriani wyali. erT-erT kolbaSi SpriciT SeuSviT haeri, xolo meoreSi mi-

liT frTxilad CabereT haeri.

hkiTxeT: ra daemarTa siTxes kolbebSi?

moswavleebi pasuxoben: kolbaSi, romelSic CavbereT haeri, siTxe SeimRvra, 

meoreSi ki _ ara.

hkiTxeT: romelma nivTierebam gamoiwvia es cvlileba?

moswavleebi pasuxoben: naxSirorJangma.

hkiTxeT: ra daskvnas gaakeTebT?

moswavleebi pasuxoben: amosunTqul haerSi naxSirorJangis Semcveloba

metia, vidre atmosferulSi.

hkiTxeT moswavleebs: rogori agebuleba aqvs filtvebs?

moswavleebi pasuxoben: filtvebi Sedgeba alveolebisgan, romlebic SefuTu-

lia kapilarebSi. kapilarebisa da alveolebis kedlebi Zalian Txelia. isini 

mWidrod ekvrian erTmaneTs.

hkiTxeT: saidan da rogori sisxli miewodeba alveolebs kapilarebiT?

moswavleebi pasuxoben: kapilarebiT alveolebSi naxSirorJangiT mdidari da 

JangbadiT Raribi venuri sisxli marjvena winagulidan midis.

mimarTeT moswavleebs: daakvirdiT cxrils. CasunTqul haerSi metia Jang-

badi, xolo naxSirorJangi Zalze mcire raodenobiTaa. difuziis kanonidan 

gamomdinare, ra unda moxdes alveolebSi?
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moswavleebi pasuxoben: difuziis kanonis gaTvaliswinebiT, airebi maRali 

kon centraciis adgilidan dabali koncentraciis mimarTulebiT gadaadgil-

deba. amitom naxSirorJangi kapilaris sisxlidan unda gadavides alveolSi 

arsebul haerSi, xolo Jangbadi alveoluri haeridan _ kapilarul sisxlSi.

hkiTxeT moswavleebs: ra emarTeba Jangbads sisxlSi?

moswavleebi pasuxoben: Jangbadi hemoglobins uerTdeba.

hkiTxeT: rogori xdeba sisxli kapilarebSi?

moswavleebi pasuxoben: sisxli kapilarebSi xdeba arteriuli _ JangbadiT 

mdi dari da naxSirorJangiT Raribi.

hkiTxeT: sad midis filtvebidan JangbadiT mdidari sisxli?

moswavleebi pasuxoben: filtvebidan arteriuli sisxli guls miewodeba da 

sisxlis mimoqcevis didi wriT organizmis yvela qsovilamde midis.

hkiTxeT: ra procesi mimdinareobs qsovilebSi?

moswavleebi pasuxoben: ujredebSi wvis procesis mimdinareobisas ixarjeba 

Jangbadi, xolo naxSirorJangi qsovilur siTxeSi gamoiyofa. amitom kapila-

rebiT mitanili arteriuli sisxlidan Jangbadi qsovilur siTxeSi, Semdeg 

ki ujredebSi difuziiT gadadis. is erTveba nivTierebaTa cvlis procesSi. 

naxSirorJangi ki qsoviluri siTxidan sisxlSi SeaRwevs. amrigad, qsovilebSi 

arteriuli sisxli venurad gardaiqmneba.

ganumarteT: imisaTvis, rom filtvebSi mudmivad mimdinareobdes gazTa

cvla, aucilebelia filtvis alveolebSi gamudmebiT Sediodes haeris axal-

axali nakadi.

hkiTxeT: SeuZlia alveolebs SekumSviT TviTon gamodevnos naxSirorJangi a-

ni haeri?

moswavleebi pasuxoben: alveolebi epiTeluri qsoviliTaa agebuli. kunTebs 

ar Seicavs da amitom SekumSva da haeris gamodevna TavisiT ar SeuZlia.

imis sailustraciod, Tu ra gziT SeiZleba aRmoCndes alveolebSi haeri, mo-

swavleebs SesTavazeT aseTi cda: winaswar moamzadeT konstruqcia, risTvi-

sac aiReT farTo, uZiro minis boTli. wamoacviT minis orkapa milze Zalian 

Txeli patara polieTilenis parkebi da hermetulad daamagreT milis bo-

loebze. gauyareT minis mili sacobs da is mWidrod moargeT boTls. Semoa-

kariT boTlis Zirs hermetulad rezinis naWeri.

1. 1. minis uZiro boTli; 

2. 2. poli eTi lenis parki;

3. 3. minis orkapa mili; 

4. 4. rezinis naWeri.

1

2

3

4

A
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rezini Zlier CamoswieT qvemoT.

hkiTxeT klass: ram gamoiwvia parkebis gaberva(B)?

moswavleebi pasuxoben: boTlis moculobis gazrdis gamo, masSi wneva daeca, 

amitom atmosferuli haeri minis milidan parkebSi Sevida da maTi gaberva 

gamoiwvia.

swrafad gauSviT xeli rezins.

hkiTxeT klass: ram gamoiwvia parkebis daCutva (C)?

moswavleebi pasuxoben: boTlis moculoba Semcirda, wneva masSi gaizarda, 

ramac parkebSi arsebuli haeri milis gavliT gareT gamodevna.

hkiTxeT moswavleebs: risi analogia parkebi? risi analogia boTlis siRrue?

moswavleebi pasuxoben: parkebi filtvebis analogia, xolo boTlis siRrue 

_ plevris Rrus.

ganumarteT: filtvebSi alveolebis moculobis cvlilebaSi sasunTqi

kunTebi _ diafragma da neknTaSua kunTebi monawileobs. uCveneT ilustra-

ciaze es kunTebi. CasunTqvisas diafragma ikumSeba, brtyeldeba, neknTaSua 

kunTebis SekumSviT neknebi maRla iwevs.

hkiTxeT: ra emarTeba gulmkerdis Rrus am kunTebis SekumSviT?

pasuxoben: gulmkerdis Rru farTovdeba da wneva masSi ecema.

ganumarteT: plevris RruSi, romelic hermetulad aris daxuruli, wneva at-

mosferulze dabalia.

rogor icvleba wneva plevris RruSi gulmkerdis RruSi wnevis dacemis

dros?

pasuxoben: wneva plevris RruSi kidev ufro dabla daecema.

hkiTxeT: ra emarTeba filtvebs?

pasuxoben: filtvebis nazi qsovili gahyveba gulmkerdis Rrus da da iWimeba, 

ris gamoc gafarTovdeba alveolebic. amitom wneva alveolebSi daecema.

hkiTxeT: ras gamoiwvevs es?

pasuxoben: wnevaTa sxvaobis gamo, atmosferuli haeri sasunTqi gzebiT

Seisruteba filtvebSi _ xdeba CasunTqva.

ganumarteT: amosunTqvisas diafragma da neknTaSua kunTebi dundeba, dia-

fragmis TaRi maRla iwevs, neknebi dabla eSveba.

B C
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hkiTxeT: rogor icvleba gulmkerdis Rrus moculoba da masSi wneva?

pasuxoben: gulmkerdis Rrus moculoba mcirdeba da masSi wneva izrdeba.

hkiTxeT: rogor icvleba filtvebis moculoba?

pasuxoben:  filtvebis moculoba mcirdeba da wneva alveolebSi izrdeba _ 

atmosferulze meti xdeba, amitom haeri gareT gamoidevneba _ xdeba amo-

sunTqva.

hkiTxeT: gaakeTeT Rrma CasunTqva-amosunTqva. daakvirdiT, kidev romeli 

kunTebi CaerTo moqmedebaSi da ratom?

moswavleebi pasuxoben: Rrmad CasunTqvaSi CaerTo mxris amwevi kunTebi,

romlebmac kidev ufro metad gazarda gulmkerdis Rrus moculoba, amitom 

filtvebSi meti raodenobiT haeri Sevida. Rrma amosunTqvisas ki Zlierad 

SeikumSa muclis kunTebi, daawva muclis Rrus organoebs, romlebmac, Tavis 

mxriv, Rrmad Sezniqa diafragmis TaRi gulmkerdis RruSi da amiT Zlier ga-

zarda wneva. amas mohyva filtvebidan didi raodenobiT haeris gamodevna.

mSvidi sunTqvisas erT CasunTqvaze filtvebSi Sesuli haeris moculobis 

dasadgenad, TiToeul moswavles SesTavazeT, Caataros cda. daurigeT cdis 

CatarebisTvis saWiro masala da instruqcia.
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masala:masala:

buSti (mrgvali)

saxazavi

instruqciainstruqcia

SearCieT buSti, romelic gabervisas sferos formas iRebs. buStSi 

gaakeTeT 10 mSvidi amosunTqva ise, rom buSti piridan ar moiciloT. 

amis Semdeg buStis yeli gadagrixeT da kargad daiWireT. gamoiTva-

leT buStSi haeris moculoba formuliT:

buStis 

diametri

V =V =
6
d3

samuSao furceli 1samuSao furceli 1

  mSvidi sunTqvisas erT CasunTqvaze filtvebSi Sesuli haeris moculobis   mSvidi sunTqvisas erT CasunTqvaze filtvebSi Sesuli haeris moculobis 

gansazRvragansazRvra

sadac d gaberili buStis diametria.

buStis diametri gazomeT ise, rogorc naxatzea naCvenebi. miRebuli 

Sedegi gayaviT 10-ze (amosunTqvaTa raodenobaze). es iqneba mSvidi 

sunTqvisas Tqven mier erT CasunTqvaze filtvebSi Sesuli haeris 

moculoba.

saSinao davaleba: saSinao davaleba: 

fizikuri datvirTvisas icvleba sunTqvis siRrme da sixSire. Sesabamisad,_ 

CasunTquli da amosunTquli haeris raodenoba da masSi airebis procentu-

li Semcveloba.sasunTqi sistemis ganviTarebis maCvenebelia filtvebis sa-

sicocxlo tevadoba. mozrdili adamianis filtvebis sasicocxlo tevadoba 

3500 mililitrs Seadgens. es haeris is maqsimaluri raodenobaa, romelic 

SeuZlia adamianma Rrma CasunTqvis Semdeg Rrmad amoisunTqos.

Tqveni filtvebis sasicocxlo tevadobis gansazRvra saxlSic SegiZliaT.

daurigeT moswavleebs instruqcia da daavaleT, rom monacemebi Semdeg 

gakveTilze warmoadginon.
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filtvebis sasicocxlo tevadobis gansazRvrafiltvebis sasicocxlo tevadobis gansazRvra

masala:masala:

buSti (mrgvali)

saxazavi

  instruqcia  instruqcia

  Rrma CasunTqvis Semdeg maqsimalurad Rrmad amoisunTqeT buStSi. buS-

ti piridan ar moiciloT. gaimeoreT es moqmedeba 5-jer. amis Semdeg 

buStis yeli gadagrixeT. gansazRvreT buStis diametri da moculo ba 

formuliT:

sadac d gaberili buStis diametria.

miRebuli Sedegi gayaviT 5-ze.

samuSao furceli 2samuSao furceli 2

V =V =
6
d3
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mamakacis sasqeso organoebi
qalis sasqeso organoebi
Canasaxis ganviTareba

VIII reproduqciuli sistemareproduqciuli sistema

§13§13

auxseniT moswavleebs, rom es gakveTili exeba fizikur cvlilebebs garda-

texis asakSi da dausviT SekiTxva:

• rodis unda Seityon bavSvebma gardatexis asakSi mimdinare fizikuri cvli-

lebebis Sesaxeb _ roca daudgebaT es asaki Tu ufro adre? unda icodnen Tu 

ara bavSvebma winaswar, ras unda moelodnen gardatexis asakSi?

• Tqven unda SeqmnaT masalebi gardatexis asakis Sesaxeb. Tqven imuSavebT 

jgufebSi. erT jgufSi iqnebian mxolod gogonebi, meoreSi_ mxolod vaJebi. 

gogonebi moamzadebT masalas gogonebSi mimdinare cvlilebebze, xolo vaJe-

bi _vaJebSi mimdinare cvlilebebze.

• warmoadgineT informacia TqvenTvis sasurveli formiT: wigni, plakati, pa-

suxi kiTxvebze sagazeTo eqimis rCevebis stilSi da sxva. SegiZliaT gamoiye-

Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol.VIII.6. biol.VIII.6.  moswavles SeuZlia daasabuTos adamianis organizmis mareguli-

rebeli sistemebis mniSvneloba.

biol.VIII.8. biol.VIII.8. moswavles SeuZlia  aRweros adamianis gamravlebis sistemis Ta-

viseburebebi da  Canasaxis ganviTarebis stadiebi. 

kvl.VIII.3.kvl.VIII.3.  moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunika-

cio  saSualebis gamoyenebiT. 

gakveTilis mizani:gakveTilis mizani: 

moswavleebs saSualeba eZlevaT, aRweron ZiriTadi fizikuri cvlilebebi 

gar datexis asakSi; xdeba gunduri muSaobis da prezentaciis unarebis ganmt-

kiceba.

moswavleebi qmnian Temebs, romlebSic asaxulia sxeulebrivi cvlilebebi gar-

datexis asakSi.

masala:masala: masala wignis Sesaqmnelad da asakinZad (saweri qaRaldi, markerebi, 

didi formatis qaRaldi plakatebisTvis, nemsi/Zafi an stepleri).

gakveTilis msvlelobagakveTilis msvleloba



3737

VIII reproduqciuli sistemareproduqciuli sistema

§13§13

Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol.VIII.6. biol.VIII.6.  moswavles SeuZlia daasabuTos adamianis organizmis mareguli-

rebeli sistemebis mniSvneloba.

biol.VIII.8. biol.VIII.8. moswavles SeuZlia  aRweros adamianis gamravlebis sistemis Ta-

viseburebebi da Canasaxis ganviTarebis stadiebi. 

kvl.VIII.3.kvl.VIII.3.  moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunika-

cio  saSualebis gamoyenebiT. 

kvl.VIII.4.kvl.VIII.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

gakveTilis mizani:gakveTilis mizani: 

savarjiSo saSualebas aZlevs monawileebs, gansazRvron cneba genderi; dai-

na  xon qalebisa da mamakacebis maxasiaTeblebidan romelia ganpirobebuli bi-

ologiuri TaviseburebebiT da romeli _ socialuri faqtorebiT.

masala:masala: dafa, carci

noT iumori, leqsis forma, naxatebi. yvela SemTxvevaSi, Tqvens mier mowode-

buli informacia unda iyos zusti da sasargeblo. 

dayaviT klasi jgufebad. jgufebs samuSaod mieciT 25 wuTi. gadaxedeT 

TiToeuli jgufis namuSevars da SeasworeT uzustobebi.

sTxoveT moswavleebs, yoveli prezentaciis Semdeg Seitanon koreqtivebi 

saWiroebis SemTxvevaSi.

mamakacis sasqeso organoebi
qalis sasqeso organoebi
Canasaxis ganviTareba
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dayaviT klasi jgufebad.

auxseniT moswavleebs, rom dRes imsjelebT genderze _ ra Sexedulebebia 

gavrcelebuli sazogadoebaSi qalurobasa da mamakacurobasTan dakavSire-

biT. TiToeulma jgufma unda Seqmnas im maxasiaTeblebis sqema, romlebic aso-

cirebulia qalurobasTan da mamakacurobasTan.

maxasiaTeblebis sqemis nimuSad SeiZleba dafaze daweroT sityva `ZaRli~ da 

miuweroT maxasiaTeblebi.

ZaRli: mcveli, Wkviani, damjeri, bewviani, celqi, avi, swrafi.

mieciT TiToeul qvejgufs 2-3 wuTi imisaTvis, rom Seqmnan maxasiaTeblebis 

sqema cnebisTvis `qali~ da 2-3 wuTi maxasiaTeblebis sqemis Sesaqmnelad cne-

bisTvis `mamakaci~.

dawereT dafaze ori sityva: `qali~ da `mamakaci~. TiToeuli sityvis qveS Ca-

moxazeT ori sveti. erTs daawereT saTauri `biologiuri~, xolo meores _ 

`socialuri~. daiwyeT moswavleTa erT-erTi jgufidan da dausviT SekiTxva:

• daasaxeleT erT-erTi maxasiaTebeli Tqveni sityvebis badidan, romelic Se-

esabameba cnebas `mamakaci~.

• es maxasiaTebeli biologiuri TaviseburebiT aris ganpirobebuli Tu so-

cialuriT?

• Tu moswavleebma socialuri maxasiaTebeli biologiurad miiCnies, daexma-

reT SekiTxviT: Tu biWs an mamakacs ar aqvs es maxasiaTebeli, is mainc rCeba 

mamrobiTi sqesis arsebad?

danarCeni jgufebis namuSevrebidan CamonaTvals emateba TiTo maxasiaTebe-

li da es procesi grZeldeba, sanam monawileebis mier Cawerili yvela maxa-

siaTebeli dafaze Camoiwereba. Tu moswavleebs raime mniSvnelovani maxasi-

aTebeli gamorCaT, daexmareT kiTxvebiT, SeavsebineT CamonaTvali. kiTxvaze, 

`ras niSnavs, iyo mamakaci?~ Cveulebriv, Semdeg maxasiaTeblebs asaxeleben:

• Ronieri;

• emociebis naklebad gamomxatveli;

• finansurad warmatebuli;

• ojaxis marCenali;

• mama;

• Zlieri;

• amayi;

• aTleturi;

• mamaci;

• riskiani;

• megobruli;

• ar eSinia Zaladobis;

• ojaxis ufrosi.

procesi gaimeoreT qalis maxasiaTeblebis dasajgufeblad. qalis maxasiaTe-

blebis CamonaTvali, Cveulebriv, Semdegia:

• mzrunveli;

• mSvidi;

• morCili;

gakveTilis msvleloba: gakveTilis msvleloba: 
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• Worikana;

• meojaxe;

• emociurad Zlieri;

• amtani;

• praqtikuli;

• fizikurad susti;

• deda;

• TavSekavebuli;

• momxiblavi;

• alersiani.

SemoinaxeT 10 wuTi diskusiisaTvis. imsjeleT Semdeg sakiTxebze:

• qalis da kacis maxasiaTeblebidan mxolod mcire nawilia biologiuri Ta-

viseburebebiT ganpirobebuli. magaliTad, mama SeiZleba iyos mxolod kaci 

da mxolod qals SeuZlia bavSvis gaCena da misi gamokveba dedis rZiT.

• maxasiaTeblebis umravlesoba socialuri faqtorebiTaa ganpirobebuli da 

ar aris dakavSirebuli biologiur TaviseburebebTan.

• qalisa da mamakacis socialurad ganpirobebul rolebs ewodeba genderuli 

rolebi. visTvis aris nacnobi es termini?

• ra azris xarT CvenSi arsebul genderul rolebze? eTanxmebiT am rolebis 

yvela aspeqts? rogori unda iyos qali da rogori unda iyos mamakaci?

ra SegiZliaT gaixsenoT genderul rolebTan dakavSirebiT sxvadasxva epo-

qaSi da sxvadasxva tipis sazogadoebaSi?
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IX endokrinuli sistemaendokrinuli sistema

endokrinuli sistemis moqmedebis principebi
hormonebi _ informaciis gadamtani molekulebi

§16§16

aqtivobebiaqtivobebi
moswavleTa moswavleTa 

organizebaorganizeba

droisdrois

ganawilebaganawileba
Sefasebis formaSefasebis forma

axali masalis wardgena
jgufuri

mTeli klasi
30 wT.

dakvirveba jgufSi 

muSaobaze

diskusia mTeli klasi 10 wT. dakvirveba

saSinao davalebis 

pirobis gacnoba
individualuri 5 wT.

Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol.VIII.6.  biol.VIII.6.  moswavles SeuZlia daasabuTos adamianis organizmis mareguli-

rebeli sistemebis mniSvneloba.

biol.VIII.6.2. biol.VIII.6.2. sakuTar Tavze akvirdeba organizmSi ganviTarebul procesebs 

(mag., pulsis aCqareba-Seneleba, sunTqvis sixSiris Secvla, oflia-

noba,  wnevis momateba) garemos cvlad pirobebSi da msjelobs ner-

vuli da endokrinuli sistemis SeguebiTi moqmedebis Sesaxeb;

biol.VIII.6.3.biol.VIII.6.3. msjelobs organizmisaTvis nervuli da humoruli sistemebis ma-

koordinirebel mniSvnelobaze;

kvl.VIII.2.   kvl.VIII.2.   moswavles SeuZlia kvleviTi  proceduris ganxorcieleba/ mona-

cemebis aRricxva.

kvl.VIII.4.kvl.VIII.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

gakveTilis mizani:gakveTilis mizani:

eqsperimentis dros daakvirdes organoTa sistemebis muSaobas da imsjelos 

endokrinuli da nervuli sistemebis rolze maT SeTanxmebul moqmedebaSi.
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endokrinuli sistema
gakveTilis msvlelobagakveTilis msvleloba

mimarTeT klass:mimarTeT klass: Tqven ukve gaecaniT adamianis yvela organoTa sistemas da 

darwmundiT, rom TiToeul maTgans mkveTrad gansazRvruli funqcia gaaCnia. 

sainteresoa, isini erTmaneTisgan damoukideblad funqcionireben Tu ur-

TierTSeTanxmebulad moqmedeben?

organoTa sistemebis SeTanxmebul moqmedebaze dasakvirveblad dayaviT kla-

si or jgufad da daurigeT eqsperimentisTvis saWiro masala da instruqcia.

dakvirveba organoTa moqmedebis principebzedakvirveba organoTa moqmedebis principebze

masala:masala:

wammzomi

wnevis sazomi aparati

filtris qaRaldi

  jgufis erT-erT wevrs mosvenebul mdgomareobaSi gauzomeT wneva, 

pulsi, sunTqvis sixSire da filtris qaRaldiT SeamowmeT, gamoyofs 

Tu ara ofls Sublze.

monacemebi SeitaneT cxrilSi.

parametrebiparametrebi
mosvenebuli mosvenebuli 

mdgomareobamdgomareoba
muSaobis SemdegmuSaobis Semdeg

pulsi

wneva

sunTqvis sixSire

SesTavazeT mas 5 wT-is ganmavlobaSi irbinos adgilze. gauzomeT igi-

ve parametrebi da monacemebi SeitaneT cxrilis Sesabamis grafaSi.

gamoiTvaleT, rogor Seicvala TiToeuli parametri procentulad.

eqsperimentis Semdeg orive jgufi klasis winaSe warmoadgens Sedegebs,

adarebs erTmaneTs da midis daskvnamde, rom fizikurma datvirTvam (savarau-

dod, sxvadasxva jgufSi sxvadasxva procentiT) gaaZliera gul-sisxlZarRv-

Ta, sunTqvisa da gamomyofi sistemebis muSaoba.

amis Semdeg klasSi imarTeba msjeloba imis Sesaxeb, Tu ratom gaZlierda am 

sistemebis moqmedeba.

msjelobis swori mimarTulebiT warmarTvisTvis, Tu saWiroeba moiTxovs, 

daexmareT maT kiTxvebiT.
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1.   romel organoTa sistemaze modioda ZiriTadi datvirTva fizikuri aqti-

vobisas?

  pasuxi: Zval-kunTovan sistemaze.

2.   romeli procesi uzrunvelyofda kunTebs muSaobisTvis saWiro energi-

i T?

  pasuxi: naxSirwylebis wvis procesi.

3.   romeli organoTa sistemebi amaragebdnen kunTs wvis procesSi monawile 

nivTierebebiT?

  pasuxi: sasunTqi da gul-sisxlZarRvTa.

4.  romeli organoTa sistemebiT idevneboda organizmidan wvis procesSi 

war moqmnili nivTierebaTa cvlis saboloo produqtebi?

pasuxi: gul-sisxlZarRvTa sistemiTa da eqskretoruli organoebiT.

hkiTxeT: rogor mivida am organoebamde informacia Zval-kunTovani

sistemis datvirTvis Sesaxeb?

4

1

2

3

metabolizmi

u
j

r
ed

is p
asu

xi

hormonebis moqmedebis 
meqanizmi:
1. 1. Sinagani sekreciis jirkvali; 

2. 2. hormoni; 3.3. cila-receptori; 

4. 4. samizne organos ujredi.

ganumarteT, rom Cvens organizmSi arsebobs `ambis mimtani~ molekula-in-

formatorebi, maT `mesenjerebsac~ uwodeben.

am molekulebs nervuli ujredebi da Sinagani sekreciis jirkvlebi gamo-

yofs. swored es ori sistema akontrolebs da aregulirebs organoTa siste-

mebis SeTanxmebul moqmedebas Cvens organizmSi. ganumarteT, rom Sinagani 

sek reciis jirkvlebis mesenjerebi hormonebia, romlebic pirdapir sisxlSi 

gamoiyofa da sisxliT aRwevs samizne organoebamde.

uCveneT tabulaze an wignis ilus-

traciaze, Tu rogor pasuxobs hor-

monis brZanebas samizne organos uj-

redi metabolizmis cvlilebiT.

saSinao davaleba:
mimarTeT klass:  endokrinuli da ner-

vuli sistemis moqmedebas adapturi 

mniSvneloba aqvs. is aguebs adamianis 

organizms garemos mier wamoyenebul 

sxvadasxva moTxovnebTan. Tumca a m 

 mo  T xovnebs gavarjiSebuli da gau-

var jiSebeli organizmi sxvadasxva-

gvarad pasuxobs. Tqven naxeT, rom I 

da II jgufis procentuli maCvenebeli 

gansxvavebulia.

martivi eqsperimentiTa da formul iT 

TiToeul Tqvengans SeuZlia gamoian-

gariSos, ramdenadaa gavar ji Sebuli 

misi gul-sisxlZarRvTa si s tema.

daurigeT moswavleebs saSinao dava-

lebis instruqcia da daavaleT mona-

cemebi war moadginon Semdeg gakve-

Tilze.
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parametrebiparametrebi
mosvenebuli mosvenebuli 

mdgomareobamdgomareoba

25 da naklebi sanimuSo

26 _ 50 kargi

51 _ 75 saSualo

76 da meti cudi

1. daiTvaleT pulsi 1 wuTis ganmavlobaSi _ A1
2. gaakeTeT 30 wm-Si 20 buqni da daiTvaleT pulsi _A2
3. gamoTvaleT gakaJebis koeficienti (K) formuliT:

      A2 - A1
K= ------------ 100
         A1

miRebuli Sedegi moZebneT cxrilSi.
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§18§18

Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol.VIII.6.biol.VIII.6.  moswavles SeuZlia daasabuTos adamianis organizmis mareguli-

rebeli sistemebis mniSvneloba.

biol.VIII.6.2.biol.VIII.6.2.  sakuTar Tavze akvirdeba organizmSi ganviTarebul procesebs 

(mag., pulsis aCqareba-Seneleba, sunTqvis sixSiris Secvla, of-

lianoba, wnevis momateba) garemos cvlad pirobebSi da msje-

lobs nervuli da endokrinuli sistemis SeguebiTi moqmedebis 

Sesaxeb;

kvl.VIII.4.kvl.VIII.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

gakveTilis mizani:gakveTilis mizani: 

sakuTar organizmze da sxva adamianebze dakvirvebis gziT axsnas Tirkmel-

zeda jirkvlis hormonis _ adrenalinis moqmedebis meqanizmi da imsjelos 

mis adaptur mniSvnelobaze.

aqtivobebiaqtivobebi
moswavleTa moswavleTa 

organizebaorganizeba

droisdrois

ganawilebaganawileba
Sefasebis formaSefasebis forma

saSinao davalebis

Sedegebis gacnoba
individualuri  5 wT. dakvirveba

axali masalis wardgena 
mTeli klasi

individualuri
25 wT.

dakvirveba

sagakveTilo procesSi 

CarTulobaze

diskusia mTeli klasi 15 wT. dakvirveba diskusiaze

saSinao davaleba individualuri

kuWqveSa jirkvali. insulini da glukagoni. maTi 
moqmedebis meqanizmi
Tirkmelzeda jirkvali. adrenalini. misi moqmedebis 
meqanizmi

IX endokrinuli sistemaendokrinuli sistema
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endokrinuli sistema
gakveTilis msvlelobagakveTilis msvleloba

dawereT dafaze sityva `SiSisgan~, CasviT rgolSi da iqidan gamoitaneT is-

rebi. mimarTeT klass: gaixseneT, zustad aRwereT da isrebs miuwereT is 

gancdebi, romelic Tqven Zlieri SiSis dros, magaliTad, saSinelebaTa fil-

mis yurebisas an sxvadasxva atraqcionze yofnisas geuflebaT. moswavleebi 

savaraudod daweren:

SiSisganSiSisgan

feri davkarge

gamaJrJola

oflma damasxa

amakankala

guli gamiskda

Tmebi yalyze damidga

hkiTxeT klass:  rogor gamoiyureba ganrisxebuli adamiani?

moswavleebi, savaraudod, pasuxoben: ganrisxebul adamians yvela kunTi daZa-

buli aqvs, bolTas scems, SeiZleba irbinos kidec, aqtiurad Jestikulirebs, 

laparakis dros piri uSreba, yviris.

ganumarteT, rom aseT reaqciebs organizmSi Tirkmelzeda jirkvlis hormo-

ni _ adrenalini iwvevs. is stresuli situaciebis dros gamoiyofa da pasuxs 

agebs reaqciaze _ gaqceva Tu brZola. misi funqciaa organizmis Tavdacvi-

sunarianobis gazrda.

stresuli faqtoris moqmedebas organizmi, Tavdapirvelad, gangaSis faziT 

pasuxobs, romelic SiSis saxiT gamovlindeba. am fazis gadalaxvis SemTx-

vevaSi organizmi gadadis winaaRmdegobis gadalaxvis aqtiur fazaSi, romlis 

erT-erTi gamovlineba mrisxanebaa. Zlieri stresuli faqtoris xangrZlivad 

zemoqmedebisas, organizmis winaaRmdegobis resursi ileva da dgeba gamofit-

vis faza.

dafaze sqematurad gamosaxeT adrenalinis zemoqmedeba samizne organoebze.

adrenaliniadrenalini

kani aviwroebs sisxlZarRvebs

guli aZlierebs moqmedebas

RviZli glikogens glukozad gardaqmnis

bronqiolebi afarToebs

cximovani qsovili aZlierebs cximis daSlas

nawlavebi anelebs peristaltikas
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mimarTeT klass:  ixelmZRvaneleT dafaze mocemuli sqemiT da pasuxi gaeciT 

kiTxvebs.

daurigeT yvela moswavles kiTxvari da mieciT gansazRvruli dro pasuxebis 

gasacemad.

kiTxvarikiTxvari

1.   ratom vfiTrdebiT SiSisgan?

2.   ratom gvaJrJolebs da vkankalebT SiSisgan?

3.   axseniT gamoTqma:`SiSisgan Tmebi yalyze damidga~.

4.   ratom gviCndeba SegrZneba, rom SesaZloa SiSisgan guli gagviskdes?

5.   ra mniSvneloba aqvs TavdacvisunarianobisTvis:

a.   kanis sisxlZarRvebis Seviwroebas?

b.   glikogenis glukozad gardaqmnas?

g.   bronqiolebis gafarToebas?

d.   guliscemis gaxSirebas?

e.   cximebis daSlas?

SerCeviT gamoiZaxeT 3-4 moswavle, romlebic waikiTxaven sakuTar pasuxebs 

da gansxvavebuli pasuxebis SemTxvevaSi, Seecdebian, argumentirebulad daa-

sabuTon sakuTari mosazrebebi.

mimarTeT klass:  daasaxeleT is stresuli faqtorebi, romlebic yvelaze xSi-

rad zemoqmedebes Tqvenze. moswavleebi, Tu isini gulwrfelebi iqnebian, Ca-

moTvlian sxvadasxva stres-faqtors, romelic, SeiZleba, uCveulodac mo-

geCvenoT Tqvenc da Tanaklaselebsac. es SesaZleblobas mogcemT gaecnoT 

maT sulier mdgomareobas.

amis Semdeg gamarTeT diskusia Semdegi kiTxvebis garSemo:

1. SesaZlebelia Tu ara stresi dadebiTma faqtorma gamoiwvios?

_ stress dadebiTi faqtorebic iwvevs.

2. gamoiyofa Tu ara adrenalini sixarulisa da aRtacebis dros?

_ adrenalini sixarulisa da aRtacebis drosac gamoiyofa. amaze metyvelebs 

is SegrZnebebi, romelic adrenalinis gamoyofisas uCndeba adamians.

3. sasargebloa Tu ara stresi?

4. ra adaptaciuri mniSvneloba gaaCnia stress?

_ xanmokle stresuli situaciebi sasargebloa organizmisTvis. aseTi

stresi organizms garemos cvlad pirobebTan aguebs. mas didi adaptaciuri 

mniSvneloba aqvs.

5. erTnairad umklavdebian Tu ara stress sxvadasxva asakis adamianebi?

_ bavSvebs stresis mimarT dabali winaaRmdegobis unari aqvT da isini stre-

sul faqtorebs moWarbebuli reaqciiT pasuxoben. zrdasrulobaSi viTarde-

ba Segueba TiTqmis yvela agentisadmi da organizmis winaaRmdegobis unaric 

didia. sibereSi adamiani kargavs Seguebis unars. misi organoTa sistemebi, 

dauZlurebis gamo, ise adekvaturad da efeqturad veRar pasuxobs garemos 

faqtorebis zemoqmedebas, amitom moxucebi stress cudad umklavdebian.
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gTavazobT kiTxvaris Sevsebul variants

1.   ratom vfiTrdebiT SiSisgan?

  _ adrenalinis moqmedebiT kanis sisxliT momarageba mcirdeba da adami-

ani fers kargavs.

2.   ratom gvaJrJolebs da vkankalebT SiSisgan?

  _ kapilarebis Seviwroebis gamo kani civdeba. kunTebis susti da ritmu-

li SekumSva organizms siTboTi amaragebs.

3.   axseniT gamoTqma: `SiSisgan Tmebi yalyze damidga~.

  _ Tmebi yalyze dgeba Tmis amwevi kunTis SekumSvis gamo. am dros Tmis 

Rerebs Soris iqmneba haeris damcavi fena, romelic organizms icavs siT-

bos dakargvisgan, Tumca, adamianebSi, Tmis Txeli safaris gamo, es dacva 

araefeqturia.

4.   ratom gviCndeba SegrZneba, rom SesaZloa SiSisgan guli gagviskdes?

  _ kanidan da Sinagani organoebidan wamosuli sisxli guls awydeba.

  adrenalinis zemoqmedebiT guli uceb iwyebs gaZlierebul, swraf SekumS-

vas da gviCndeba iseTi grZnoba, TiTqos guli gviskdeba.

5.   ra mniSvneloba aqvs TavdacvisunarianobisTvis:

a.   kanis sisxlZarRvebis Seviwroebas?

  _ kanis sisxlZarRvebis Seviwroeba, sxeulis dazianebis SemTxvevaSi, 

icavs mas sisxlis dakargvisgan.

b.   glikogenis glukozad gardaqmnas?

g.  bronqiolebis gafarToebas?

d.   guliscemis gaxSirebas?

  _ bronqiolebis gafarToebis gamo sisxli JangbadiT mdidrdeba, xolo 

glikogenis daSlisas _ glukoziT. glukoziTa da JangbadiT mdidari 

sisxli, gulis gaZlierebuli da gaxSirebuli SekumSviT, kunTebs sakve-

biTa da JangbadiT amaragebs, ris gamoc isini intensiurad muSaobs.

e.   cximebis daSlas?

  _ cximis daSla kunTs energiiT amaragebs.
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sasqeso hormonebi. androgenebi, estrogenebi. maTi moqmedebis 
meqanizmebi
hipofizi _ zrdis hormoni, misi moqmedebis meqanizmi

VIII reproduqciuli sistemareproduqciuli sistema

§19§19

Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol.VIII.6. biol.VIII.6.  moswavles SeuZlia daasabuTos adamianis organizmis mareguli-

rebeli sistemebis mniSvneloba.

biol.VIII.8. biol.VIII.8. moswavles SeuZlia  aRweros adamianis gamravlebis sistemis Ta-

viseburebebi da  Canasaxis ganviTarebis stadiebi. 

kvl.VIII.1.kvl.VIII.1.  moswavles SeuZlia gansazRvros kvlevis sagani da kvlevis eta-

pebi. 

kvl.VIII.3.kvl.VIII.3.  moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunika-

cio  saSualebis gamoyenebiT. 

kvl.VIII.4.kvl.VIII.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

gakveTilis mizani:gakveTilis mizani: 

kritikuli azrovnebis unaris ganmtkiceba; moswavleebi aanalizeben im so-

cialur cvlilebebs, romlebic xdeba gogonebis da biWebis cxovrebaSi gar-

datexis asakSi.

masala:masala: dafa, carci; qaRaldis furclebi; dawereT TiToeuli `cvlileba~ 

calkeul furclebze. dakeceT da CadeT konvertSi. konvertebi moaTavseT 

yuTSi.

gaacaniT moswavleebs gakveTilis Tema Semdegi SesavliT:

gardatexis asakSi yvela adamianSi xdeba cvlilebebi. am cvlilebebidan zo-

gierTi bunebriv fizikur ganviTarebas ukavSirdeba. sxva cvlilebebi ki ukav-

Sirdeba irgvlivmyofebis damokidebulebis Secvlas mozardebis mimarT.

mimarTeT klass: me vTxov zogierT Tqvengans, amoiRos erTi konverti, gaxs-

nas, waikiTxos xmamaRla da gviTxras, is rac waikiTxa, biologiuri cvlile-

baa, romelic yvela axalgazrdis organizmSi xdeba mTels msoflioSi Tu es 

aris sazogadoebis mozardis mimarT damokidebulebiT gamowveuli cvlile-

ba?

dRes gakveTilze darCenil droSi Cven detalurad ganvixilavT gardatexis 

asakSi momxdar cvlilebebs, romlebic ar exeba sxeuls.

gakveTilis msvlelobagakveTilis msvleloba
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dawereT dafaze `rogor icvleba damokidebuleba mozardis mimarT~. am sa-

Tauris qveS dawereT dafis erT mxares `gogonebi~ da meore mxares _ `vaJe-

bi~.

mimarTeT klass: ra xdeba adamianis cxovrebaSi, roca mas gardatexis asaki 

udgeba? rogor icvleba damokidebuleba mis mimarT? am cvlilebebis ganxil-

visas imazec davfiqrdeT, gogonebs exeba es Tu vaJebs. Tu gogonebs da biWebs 

Tanabrad exeba, ra zegavlenas axdens es cvlileba gogonebze da ra zegavle-

nas _ vaJebze?

Tu azrTa sxvadasxvaoba warmoiSva, dauTmeT dro diskusias da Semdeg Cawe-

reT es cvlileba grafaSi `gogonebi~ an grafaSi `biWebi~, an orive maTganSi.

rogor icvleba damokidebuleba mozardis mimarT:

•   meti Tavisufleba sazogadoebriv adgilebSi (quCaSi, parkebSi, TavSeyris 

adgilebSi, maRaziebSi);

•   naklebi Tavisufleba sazogadoebriv adgilebSi;

•   meti movaleobebi ojaxSi (saojaxo saqmeebi, patarebze zrunva);

•   fulis gamomuSavebis movaleoba;

•   meti kontaqtebi gogonebs da biWebs Soris an naklebi kontaqtebi go-

gonebsa da biWebs Soris;

•   meti SesaZleblobebi liderobis misaRwevad skolasa da sazogadoebaSi;

•   sportSi warmatebis miRwevis moTxovna (molodini garemodan);

•   asocialur dajgufebebSi moxvedris safrTxe.

dayaviT moswavleebi mcire jgufebad, romlebSic mxolod gogonebi da 

mxo lod biWebi iqnebian. sTxoveT, imsjelon, rogor icvleba mozardebis 

cxovreba da genderuli rolebi. dausviT SekiTxvebi:

•   cvlilebebi, romlebsac mozardebi awydebian maT mimarT wayenebul 

moTxov nebsa da molodinebSi, SeiZleba CaiTvalos mkveTr da mniSvnelo-

van cvlilebebad, Tu es umniSvnelo cvlilebebia?

•   Tqveni azriT, ra icvleba biWebisaTvis gardatexis asakSi? maT meti Tavi-

sufleba eniWebaT, Tu piriqiT, ezRudebaT Tavisufleba? es cvlilebebi 

kargavs mniSvnelobas mozardobis asakis damTavrebisTanave, Tu gansaz-

Rvravs momaval mozrdil cxovrebas?

•   Tqveni azriT, ra icvleba gogonebisTvis gardatexis asakSi?

maT meti Tavisufleba eniWebaT, Tu piriqiT, ezRudebaT Tavisufleba? es 

cvlilebebi kargavs mniSvnelobas mozardobis asakis damTavrebisTanave, Tu 

gansazRvravs momaval mozrdil cxovrebas?

gaaerTianeT klasi da hkiTxeT:

•   SesaZlebelia raimes Secvla? SeiZleba cxovreba gavxadoT ukeTesi? ro-

gor fiqrobT?

•   Tqveni azriT, ra SeuZlia sazogadoebas, rom mozardobis periodi axal-

gazr debisTvis ufro sasargeblo gamocdilebis momtani gaxdes?
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VII VII eqskretoruli  da  eqskretoruli  da  IX IX endokrinuli sistema endokrinuli sistema 

gakveTilis msvlelobagakveTilis msvleloba

moswavleebis erT nawils daurigeT qvemoT mocemuli I variantis, xolo 

meore nawils II variantis kiTxvebi. mieciT gansazRvruli dro samuSaos Sesa-

sruleblad.

Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol.VIII.6. biol.VIII.6.  moswavles SeuZlia daasabuTos adamianis organizmis mareguli-

rebeli sistemebis mniSvneloba.

biol.VIII.6.2.biol.VIII.6.2.  sakuTar Tavze akvirdeba organizmSi ganviTarebul procesebs 

(mag., pulsis aCqareba-Seneleba, sunTqvis sixSiris Secvla, of-

li anoba,  wnevis momateba) garemos cvlad pirobebSi da msje-

lobs nervuli da endokrinuli sistemis SeguebiTi moqmedebis 

Sesa xeb;

biol.VIII.7. biol.VIII.7.  moswavles  SeuZlia imsjelos organizmis Sinagani garemos mud-

mivobis   SenarCunebis (homeostazis) mniSvnelobaze.

biol.VIII.7.2.biol.VIII.7.2. aRwers organizmis  cxovelqmedebis Sedegad  warmoqmnili nar-

Ceni produqtebis gamoyofis gzebs  da asabuTebs Tirkmelebis 

mniSvnelobas wylis balansis SenarCunebaSi;

kvl.VIII.4.kvl.VIII.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

Semajamebeli gakveTiliSemajamebeli gakveTili

gakveTilis mizani:gakveTilis mizani: 

Temis Sesabamisi ganvlili masalis aTvisebis Semowmeba.

§12, §16, §17, §18, §19§12, §16, §17, §18, §19
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VII eqskretoruli  da  IX endokrinuli sistema 
I variantiI varianti

1.  ra gavlenas moaxdens gamoyofili Sardis raodenobaze gorgalSi 

Semavali arteriolis sanaTuris gazrda?

2.   bayayis Tavkombalas Sardi amiaks Seicavs, zrdasruli bayayisa ki _

  Sardovanas. axseni es faqti.

3.   Zlieri sisxldenis dros Sardis raodenoba mcirdeba. axseni, ratom?

4.  SesaZlebelia Tu ara Tirkmelebis funqcionirebis darRvevam arte-

riuli wnevis mateba gamoiwvios?

5.   cxel amindSi rekomendebulia mariliani wylis daleva. axseni, ra-

tom?

6.   romel paTologiur procesze miuTiTebs SardSi sisxlis gaCena?

7.   eTanxmebi Tu ara azrs, rom hormonebs mxolod Sinagani sekreciis

  jirkvlebi gamoyofs?

8.   warmoidgine, rom pacients stabilurad maRali aqvs sisxlSi glu-

kozis raodenoba. rogor daadgen, romeli tipis diabetiT aris is da-

avadebuli?

II variantiII varianti

1.   ra gavlenas moaxdens gamoyofili Sardis raodenobaze gorglebidan

  gamomavali arteriolis sanaTuris Seviwroeba?

2.   rogor fiqrob, erTnairi iqneba Tu ara gamoyofili Sardis raode-

noba (sxva Tanabar pirobebSi) zafxulis cxel da zamTris yinvian 

amindSi?

3.   faRaraTis dros adamiani mcire raodenobiT Sards gamoyofs. moi-

fiqre, ratom?

4.   ratom iReben maRali arteriuli wnevis dros Sardmden preparatebs?

5.   romel hormonalur darRvevaze miuTiTebs SardSi glukozis gaCena?

6.   SenTvis cnobili hormonebidan, romel maTgans uwodebdi neirohor-

mons?

7.   Cvens organizmSi arsebul nivTierebebs gansxvavebuli sicocxlis 

xangrZlivoba gaaCnia _ sinTezirebidan garkveuli xnis Semdeg isi-

ni iSleba. rogor fiqrob, rogori unda iyos hormonebis sicocxlis 

xangrZlivoba sxva nivTierebebTan SedarebiT? pasuxi daasabuTe.

8.   ratom aqvs hiperTireoidizmiT daavadebuls gazrdili moTxovna Jang -

badze?
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I variantis pasuxebiI variantis pasuxebi

1.   gorgalSi Semavali arteriolis sanaTuris gafarToeba filtraciuli 

wnevis gazrdas gamoiwvevs da gamoyofili Sardis raodenoba moimatebs.

2.   wyalSi mcxovrebi Tavkombala Zlier toqsikur, wyalSi xsnad amiaks ad-

vilad gamodevnis organizmidan. zrdasruli bayayi drois umetes nawils 

xmeleTze atarebs, amitom mis organizmSi amiaki Sardovanad gardaiqmne-

ba, romlis gamodevnas organizmidan naklebi wyali Wirdeba.

3.   Zlieri sisxldenis dros organizmSi sisxlis raodenoba mcirdeba, ris 

gamoc ferxdeba gorglebis momarageba sisxliT da Sesabamisad, misi filt-

raciis procesi.

4.   Tirkmlis iseTma paTologiebma, romlebic filtraciis process afer-

xebs, SesaZloa, arteriuli wnevis momateba gamoiwvios imis gamo, rom or-

ganizmi am dros ver Tavisufldeba zedmeti wylisgan.

5.   cxel amindSi adamiani didi raodenobiT kargavs wyals oflis saxiT.

mariliani wyali zrdis sisxlis osmosur wnevas, ris gamoc TirkmelebSi 

wylis ukuSewovis procesi Zlierdeba.

6.   SardSi sisxlis gaCena miuTiTebs nefronis gorglovani aparatis da-

zianebas.

7.   hormonebs, Sinagani sekreciis jirkvlebis garda, gamoyofs sxva organoe-

bic: kuWqveSa jirkvali, saTesleebi, sakvercxeebi.

8.   Tu insulinis ineqciis Semdeg sisxlSi glukozis raodenoba mniSv-

nelovnad ar daiklebs, es niSnavs, rom pacientis kuWqveSa jirkvali nor-

malurad moqmedebs, magram insulinis receptorebi ugrZnobia mis mimarT.

II variantis pasuxebiII variantis pasuxebi

1.   gorglidan gamomavali arteriolis sanaTuris Seviwroeba gaaZlierebs 

filtraciis process da gazrdis gamoyofili Sardis raodenobas.

2.   cxel amindSi Zlierdeba oflis gamoyofa. organizmi didi raodenobiT 

siTxes kargavs, rac amcirebs arteriul wnevas da Sesabamisad, sisxlis 

filtraciis process. amitom Zlier sicxeSi adamiani mcire raodenobiT 

Sards gamoyofs.

3.   faRaraTis dros adamiani zogjer imdenad didi raodenobiT siTxes kar-

gavs, rom organizms gauwyloebis saSiSroeba emuqreba. am dros mkveTrad 

ecema arteriuli wneva. Sesabamisad, sisxlis filtraciis procesi da 

Sardis raodenoba mcirdeba.

4.   Sardmdeni preparatebis miRebisas organizmi SardTan erTad didi ra-

odenobiT wyals kargavs, romelic sisxlis erT-erTi mTavari komponen-

tia. amis gamo arteriuli wneva mcirdeba.

5.   SardSi glukozis gaCena Saqrian diabetze miuTiTebs, radgan Tirkmlis 

milakebi ver aswrebs filtratSi Warbad gadasuli glukozis ukuSewo-

vas.

6.   neirohormonebs oqsitocini da somatotropini miekuTvneba, vinaidan 
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maT hipofizi _ tvinis erT-erTi ganyofileba gamoyofs.

7.   hormonebs, sxva nivTierebebTan SedarebiT, sicocxlis mcire xangrZ li-

voba aqvs. samizne organoze zemoqmedebis Semdeg isini iSleba, vinaidan 

maTma xangrZlivma zemoqmedebam, SesaZloa, organizmis homeostazi daar-

Rvios. magaliTad, insulinis xangrZlivi zemoqmedebiT mkveTrad daecema 

glukozis raodenoba sisxlSi, xolo adrenalinis zemoqmedebiT _ gaizr-

deba.

  parathormonis xangrZlivi zemoqmedeba Zlier gazrdis kalciumis

  raodenobas sisxlSi.

8.   am dros wvis procesebi organizmSi intensiurad mimdinareobs da avad-

myofs uCndeba gazrdili moTxovnileba Jangbadze.
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§22§22

Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol.VIII.6. biol.VIII.6.  moswavles SeuZlia daasabuTos adamianis organizmis mareguli-

rebeli sistemebis mniSvneloba.

biol.VIII.9. biol.VIII.9. moswavles SeuZlia gaaanalizos adamianisaTvis jansaRi cxovrebis 

wesis mniSvneloba.

kvl.VIII.3.kvl.VIII.3.  moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunika-

cio  saSualebis gamoyenebiT. 

kvl.VIII.4.kvl.VIII.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

gakveTilis mizani:gakveTilis mizani: 

reklamis kritikulad Sefasebis unaris gamomuSaveba.

masala: masala: furclebi da feradi fanqrebi.

fsiqoaqtiuri nivTierebebi

X X nervuli sistemanervuli sistema

dayaviT klasi ramdenime jgufad da mimarTeT moswavleebs:  gaixseneT spir-

tiani sasmelebis, sigaretebis, wamlebis reklama. yvela maTgani gvatyobinebs 

raRac gasaocar siaxles. mag: alkoholi araTu ar vnebs organizms, sasarge-

bloc kia. imis gamo, rom spirti mikrobebs da baqteriebs klavs, alkoholi 

Turme alamazebs kans da Tmas. msgavsi `aRmoCena~ yvela reklamaSi SeiZleba 

SegxvdeT.

moifiqreT romelime sasmelis, sigaretis an wamlis iseTi reklama, romelic 

simarTles ambobs am produqtis Sesaxeb. magaliTad:

• alkoholma SeiZleba Rebineba gamoiwvios;

• alkoholisgan SeiZleba goneba dakargoT;

• alkoholi xSirad saavtomobilo katastrofis mizezia;

• Tambaqo xels uwyobs filtvis kibos gaCenas;

• Tu Tqven dalevT 2 abs, Tavi gaginaTdebaT 10 wuTiT da dagimZimdebaT 4 saa-

TiT.

daxateT iseTi etiketi sasmelis boTlis, sigaretis an wamlis kolofisTvis, 

rom adamians ar moundes misi SigTavsis gasinjva.

samuSaos damTavrebis Semdeg jgufis wevrebi erTmaneTs uziareben STabeW-

dilebebs. imarTeba diskusia imis Sesaxeb, Tu rogor zemoqmedebas axdens 

reklama adamianebze.

gakveTilis msvleloba: gakveTilis msvleloba: 
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§22§22

Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol.VIII.6. biol.VIII.6.  moswavles SeuZlia daasabuTos adamianis organizmis mareguli-

rebeli sistemebis mniSvneloba.

biol.VIII.9. biol.VIII.9. moswavles SeuZlia gaaanalizos adamianisaTvis jansaRi cxovre-

bis wesis mniSvneloba.

kvl.VIII.3.kvl.VIII.3.  moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomuni-

kacio  saSualebis gamoyenebiT. 

kvl.VIII.4.kvl.VIII.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

gakveTilis mizani:gakveTilis mizani: 

alkoholis organizmze zemoqmedebis uaryofiTi Sedegebis gacnobiereba.

masala:masala: didi zomis furclebi, markerebi.

dro:dro: 20 wT

fsiqoaqtiuri nivTierebebi

X X nervuli sistemanervuli sistema

dayaviT klasi or jgufad da mimarTeT moswavleebs:

yvelasTvis cnobilia, rom sigaretis kolofebze aris gamafrTxilebeli 

warwera `moweva mavnebelia janmrTelobisaTvis~. moifiqreT msgavsi gama-

frTxilebeli warwerebi alkoholis mavneblobaze da SeadgineT im produq-

ciis sia, romelzec SeiZleba am warwerebis ganTavseba. produqciis SerCev-

isas gaiTvaliswineT smis moyvaruli adamianebis interesebi da cxovrebis 

stili.

10 wuTis Semdeg moswavleebi waradgenen TavianT namuSevars. mimdinareobs 

jgufuri diskusia. 

mas Semdeg, rac moswavleebi Seajereben TavianT mosazrebebs, mimarTeT klass: 

daasaxeleT RvinosTan da mis moxmarebasTan dakavSirebuli wes-Cveulebebi, 

kulturuli normebi, qarTuli sufris tradiciebi.

gonebrivi ieriSis formiT yvela gamonaTqvami Camoiwereba furcelze.

imarTeba jgufuri ganxilva.

diskusiis dros yuradReba gaamaxvileT imaze, rom warsulSi qarTuli suf-

gakveTilis msvleloba: gakveTilis msvleloba: 
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ris adaT-wesebs damcvelobiTi funqcia hqonda da alkoholizmi saqarTve-

loSi iSviaT gamonakliss warmoadgenda.

klasSi mimdinareobs msjeloba imaze, Tu ra Seicvala da ra faqtorebis uw-

yobs xels dRes alkoholizmis gavrcelebas saqarTveloSi.

diskusiis Semdeg ganumarteT moswavleebs, rom saqarTvelo uZvelesi droi-

dan meRvineobis qveyanaa. Rvino yovelTvis iyo qarTuli yofisa da kulturis 

ganuyofeli atributi rogorc qristianobamdel, aseve qristianul epo qaSi, 

mas hqonda sakraluri daniSnuleba religiuri ritualebis dros, mniSv nelo-

vani adgili sxvadasxva adaT-wesebSi.

saukuneebis ganmavlobaSi Camoyalibda e.w. `qarTuli sufris~ fe nomeni, dad-

genili wesebiTa da ritualebiT:

• sufras hyavs xelmZRvaneli _ Tamada, qarTuli purobis gamZRoli.

Cveulebriv, Tamadad irCeven pativsacem mamakacs, romelic sufris Ta da  ri-

gis mcodned da mWevrmetyvelad iTvleba. sufris daniSnulebis (qorwili, 

Zeoba, dReoba, qelexi da sxva) mixedviT Tamadas evaleba tradiciuli sadRe-

grZeloebis warmoTqma, smis wesierebis, sufris wesrigis, cekva-simRerisa da 

lxinis mTeli msvlelobis regulireba;

qarTuli sufra adamianebs Soris urTierTobis gansakuTrebuli formaa, 

romelic moiTxovs keTilganwyobilebis demonstrirebas, erTmaneTis Rirse-

bebis xazgasmas da xotbis Sesxmas sadRegrZeloSi;

• sufrasTan ZiriTadad miRebuli iyo Rvinis, da ara magari sasmelebis sma;

• Tumca bevris daleva vaJkacobad iTvleboda, gadaTroba miuRebeli iyo

(`xe moWriT izomeba, moqeife fxizeli Rvinis smiT~). Zvel saqarTveloSi Ta-

mada uflebamosili iyo, zedmetad RvinomiRebuli sufris wevrisaTvis sa-

dRegrZelo `gamoetovebina~;

• bavSvebs ar ekrZalebodaT sufrasTan yofna, raTa ziarebodnen sufris we-

sebs, ufro metic, Zvel ojaxebSi Tamadobas bavSvobidan aswavlidnen.

qarTuli sufris tradicia gulisxmobda Rvinis zomier moxmarebas da didi 

xnis ganmavlobaSi alkoholizmi iSviaT gamonakliss warmoadgenda saqarTve-

loSi.

dRes, alkoholi advilad xelmisawvdomia yvelasTvis, maT Soris, mozarde-

bisTvisac. bazari gajerebulia iaffasiani, xSirad falsificirebuli magari 

alkoholuri sasmelebiT. stresis mdgomareobaSi myofi adamianebi upirate-

sobas aniWeben magar sasmelebs, romlebic ufro iafia da swrafad aTrobs. 

mosaxleobis gaRaribebuli da umuSevari nawili upiratesad etaneba iaf-

fasian magar alkoholur sasmelebs, gaxangrZlivebuli stresuli situacia 

xels uwyobs alkoholizmis gavrcelebas. umuSevrobis zrda, ufro metad, 

vidre kritikuli cxovrebiseuli an konfliqturi situaciebi, warmoadgens 

damokidebulebis aRmocenebis xelSemwyob faqtors.



5757

§1§1

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

I ujredis qimiuri Sedgenilobaujredis qimiuri Sedgeniloba

1  araorganuli nivTierebebia: wyali, mineraluri marilebi. or-

ganul nivTierebebs miekuTvneba cilebi, cximebi, naxSirwyle-

bi.

2   kbilis saxexi pastebis SerCevisas, upiratesobas ftoris Sem-

cvel pastebs mivaniWebT.

3   termini `fruqtoza~ xilTan unda iyos dakavSirebuli, vinai-

dan inglisuri "Fruit" da rusuli "Фрукт" nayofs, xils niSnavs. 

aqedan gamomdinare, fruqtozas xili Seicavs.

4   aseT maRal temperaturaze cilebi kargavs funqciebs, amitom 

adamiani SeiZleba daiRupos.

5  cilebs organizmSi mravalferovani funqciebi akisria, amitom 

maT organizmi dasawvavad `ver imetebs~.

a. a.   axalSobilis organizmi 80%-mde wyals Seicavs. wylis maRali 

Semcvelobis gamo, ujredi moculobaSi izrdeba _ ibereba. 

ami tom axalSobilis kani gluvia, fafuki da unaoWo.

1.  1.   rkinis naklebobisas organoebi Jangbadis deficits ganicdis. 

amis gamo wvis procesebi sustdeba da organizmi energiiT ver 

maragdeba.

2. 2.   ujredi procentulad yvelaze didi raodenobiT wyals Sei-

cavs. wyali gansazRvravs ujredis fizikur Tvisebebs. si-

cocxlisTvis aucilebeli qimiuri gardaqmnebi ujredSi wyal-

xsnarSi mimdinareobs, amitom wylis deficiti safrTxes uqmnis 

organizmis arsebobas.

pasuxebi teqstSi CarTul da saSinao pasuxebi teqstSi CarTul da saSinao 
davalebebis kiTxvebzedavalebebis kiTxvebze
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3.3.   wyurvilis grZnoba.

4. 4.   ujredSi glikogenis aRmosaCenad aviRebdi kunTovan qsovils, 

vinaidan SekumSvisas mas didi energia esaWiroeba. am energias 

qsovili naxSirwylebis wviT Rebulobs.

mcenaris gamtari qsovilimcenaris gamtari qsovili gulis kunTovani qoviligulis kunTovani qovili

5.5.   naxSirwyali organizmSi cximad gardaiqmneba.

6.6.   SimSilisas organizmSi cximis maragi ileva, vinaidan cximebi 

fermentebiT naxSirwylebad gardaiqmneba.

II II qsovilebiqsovilebi

§2§2

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

1   myari ujredSorisi nivTiereba Zvlovan qsovils gaaCnia.

2  Txevadi ujredSorisi nivTiereba sisxls da limfas aqvs.

SekumSvisas grZeli kunTovani ujredi Zlier mokldeba, rac uz-

runvelyofs moZraobas.
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§3§3
Zvlovani sistema
Zvlis agebuleba
adamianis ConCxi
ZvalTa SeerTebis tipebi

III III sayrden-mamoZravebeli sistemasayrden-mamoZravebeli sistema

1   es rom ase yofiliyo, sxeulis travmis dros Zvali mariliviT 

daifSvneboda.

2  xandazmulis barZayis Zvali xSirad barZayis Zvlis TavTan ax-

los, yvelaze viwro adgilas, e.w. barZayis yelis midamoSi 

tyde ba. aseTi saxis motexiloba gansakuTrebiT xSiria sxeu-

lis didi masis mqone xandazmulebSi.

3   yvelaze didi Zvali barZayis Zvalia, vinaidan mas eyrdnoba 

mTeli sxeuli da ganicdis yvelaze did datvirTvas fexze 

dgomis, siarulis an sirbilis dros.

4   uZravad SeerTebuli qalas Zvlebi saimedod icavs Tavis tvins.

2   menjis Zvlebi uZravad uerTdeba gavis Zvals. am Zvlebis moZ-

ravad SeerTebis SemTxvevaSi, adamians amarTulad siaruli Za-

lian gauWirdeboda. amas garda, amgvari uZravi SeerTeba Zlier 

sayrdens qmnis muclis RruSi moTavsebuli organoebisTvis.

5   malebis naxevrad moZravi dakavSirebis gamo, SesaZlebelia ta-

nis win, ukan da gverdze gadaxra.

6  xerxemlis arxSi zurgis tvinia moTavsebuli. xerxemlis Zvlo-

vani arxi zurgis tvinis saimedo damcvelia.

7   xrtili da sasaxre siTxe amcirebs xaxuns da Zvlebis moZrao-

bas aadvilebs.

1.1.   H Cl-is xsnarSi mineraluri marilebi ixsneba, amitom Zvali 

elastikuri xdeba.

2. 2.   maRal temperaturaze Zvlis xangrZlivi gaxurebiT daiwveba 

organuli nivTierebebi da Zvali myife gaxdeba.

3.  3.   qalaze erTaderTi moZravi SeerTeba qveda ybis saxsaria.
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1.1.   atlasi (atlanti) miTiuri gmiria, romelsac cis TaRi uWiravs. 

kisris pirvel malas qala eyrdnoba.

2. 2.   gulmkerdis Rrus qmnis: mkerdis Zvali, neknebi, mkerdis gan-

yofilebis malebi. es Zvlebi icavs gulmkerdis RruSi moTav-

sebul organoebs.

3. 3.   ConCxis normaluri ganviTarebisTvis aucilebelia cilebiTa 

da kalciumis marilebiT mdidari sakvebis miReba.

a. a.   am asakSi Zvlebis uZravi SeerTeba Tavis tvinis zrdasa da for-

mirebas Seaferxebda.

b.b.   qalas Zvlebs Soris rbili SemaerTebeli qsovilis _ yifli-

bandis arseboba ar zRudavs tvinis zrdas. Tumca, yiflibandis 

ad gi lebSi tvini naklebadaa daculi dazianebisgan. 

§4§4
kunTovani sistema
ConCxis ganivzoliani kunTis mdebareoba da 
funqciebi
gluvi kunTis mdebareoba da funqciebi
gulis kunTis mdebareoba da funqciebi
tanadobis darRveva

III III sayrden-mamoZravebeli sistemasayrden-mamoZravebeli sistema

1   orTava kunTis SekumSvas mxrisa da winamxris Zvlebis daax-

loeba, anu saxsarSi moxra unda mohyves.

2  orTava kunTis SekumSvisas samTava kunTi modunebuli unda 

iyos, winaaRmdeg SemTxvevaSi Zvlebis daaxloeba ver moxerx-

deba.

3   samTava kunTis SekumSvas idayvis saxsarSi xelis gaSla mohyve-

ba.

4   antagonisti mowinaaRmdeges, metoqes niSnavs. am or kunTs erT-

maneTis sawinaaRmdego moqmedeba axasiaTebs.

5   am dros gul-mkerdis Rrus moculoba izrdeba, xolo muclis 

Rrus _ mcirdeba.

6   nawlavis gaswvrivi kunTebis SekumSva sigrZeSi amoklebs mas.

7   irgvlivi kunTebis SekumSva aviwroebs nawlavis sanaTurs.

8   gulis kunTs uneblie moqmedeba axasiaTebs.
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a.a.  savaraudod, xeli swrafad daiRleba, vinaidan tvirTis amwevi 

kunTebi didxans aris SekumSul mdgomareobaSi. 

b. b.  am SemTxvevaSi, xelis dabla daSvebisas, es kunTebi dasvenebas 

aswrebs.

  miRebuli Sedegebis ganzogadeba yvela Tanaklaselze ar Sei-

Zleba, vinaidan isini erTmaneTisgan gansxvavdebian fizikuri 

ZaliTa da kunTebis ganviTarebiT.

1. 1.   TabaSiriani fexi tanis dakavebasa da moZraobaSi ar monawile-

obs. am SemTxvevaSi meore fexi ormag datvirTvas ganicdis. 

ormagi samuSaos Sesasruleblad am kunTSi Zlierdeba sisx-

lis mimoqceva, mas gaZlierebulad miewodeba sakvebi da kunTi 

zomaSi matulobs.

2.  2.   muclis kunTebi icavs muclis RruSi moTavsebul Sinagan or-

ganoebs.

3.4.3.4. sicilisa da xvelebis procesSi muclis kunTebi monawileobs. 

xangrZlivi sicilisa da xvelebis dros naxSirwylebis wvis 

Sualeduri produqti _ rZemJava grovdeba, rac muclis kun-

Tebis tkivils iwvevs.

5.5.   kunTis SekumSvis Zalas masSi kunTovani boWkoebis raodenoba 

gansazRvravs. rac metia kunTis ganivkveTi, miT meti raodeno-

biT kunTovani boWko eteva masSi.

6.6.   es kunTi qveda ybis Zvals zeda ybis ZvalTan aaxloebs. is ReW-

vis procesSi monawileobs.

7. 7.   sqoliozi, radgan xerxemali normaluri mdgomareobidan mar-

jvniv gadaixreba.

1. 1.  Zalosnebis xerxemali did datvirTvas ganicdis, amitom ma-

lebs Soris arsebuli xrtilovani fenebi, gansakuTrebiT we-

lis malebis midamoSi, Semcirebuli da deformirebulia. didi 

tvirTis awevas mxarisa da winamxris kunTebis didi Zala Wir-

deba, amitom Zvlebis zedapiri am kunTebis mierTebis adgileb-

Si Zlier uswormasworo _ Rrmulebiani da borcvebiani iqneba.

2.2.  es adamianebi nadrekebis warmoqmnaSi monawile ConCxis kun-

Tebis specialuri varjiSiT aRweven aseT Sedegs.
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saWmlis momnelebeli sistemis daniSnuleba
moneleba piris RruSi

§5§5

IV IV saWmlis momnelebeli sistemasaWmlis momnelebeli sistema

1   saWmlis momnelebeli milis kedlis kunTovan Sres gluvi kun-

Tebi qmnis.

2   mSral sakvebs meti nerwyvi esaWiroeba gasaJRenTad, raTa dar-

bildes, lukmad Seikras da advilad gadavides saylapavSi.

2.2.   bgeris formirebaSi monawileobs tuCebi, kbilebi, ena.

3. 3.   adamianis organizmis fermentebi maqsimalurad aqtiuria 370C-

ze. amitom nerwyvSi arsebuli amilaza aa cdis SemTxvevaSi daS-

lis saxamebels da iodiT SeRebvisas mTeli qsovili lurjad 

SeiRebeba, nerwyviT daxatuli rgoli ar SeiRebeba da lurj 

fonze mkveTrad gamoCndeba. bb cdis SemTxvevaSi amilaza ar 

aris aqtiuri, amitom saxamebeli ar daiSleba, iodi SeRebavs 

lurjad mTel qsovils da rgoli ar gamoCndeba.

4. 4.   adamianis organizmis sxvadasxva fermenti aqtiuria gansazR-

vrul areSi, amitom Zmrian, anu mJava areSi nerwyvis amilaza 

wyvets moqmedebas, mTeli qsovili SeiRebeba lurjad da da-

xatuli rgoli ar gamoCndeba.

5.5.   cdis Sedegad mTeli qsovili SeiRebeba lurjad, rgoli ar 

gamoCndeba. rogorc Cans, nikotini Trgunavs fermentis moq-

medebas.

6.6.   

kbilebisa da RrZilebis daavadebaTa prevenciakbilebisa da RrZilebis daavadebaTa prevencia

1. 1.  sakvebis narCenebisa da baqteriebis mosacileblad kbilebi sistematu-

rad _ dila-saRamos unda gavixexoT.

2. 2.  kbilebis gasaxexad unda SevarCioT iseTi pasta, romelic ftors Sei-

cavs.

3. 3.  ar unda viCiCqnoT kbilebi uxeSi sagniT.

4. 4.  ar unda gavtexoT kbiliT Txili, kakali, raTa ar daziandes kbilis mi-

nanqari.
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1.1.   sibrZnis kbili, sxva kbilebTan SedarebiT, gvian, 20-25 wlis 

asakSi amodis. hipokrates miaCnda, rom es is asakia, roca ada-

miani brZendeba.

2. 2.   stomatologi bambis tampons im adgilebSi debs, sadac ixsneba 

didi sanerwyve jirkvlebis _ ybisqveSa, enisqveSa da ybayura 

jirkvlebis sadinarebi.

3.3.   cxeli yavis moqmedebiT baqteriebis umravlesoba ixoceboda 

da nadebze amis gamo maTi raodenoba sagrZnoblad mcirdebo-

da.

swori pasuxia a.a.

sakvebis moneleba kuWSi
sakvebis moneleba Tormetgoja nawlavSi

§6§6

1   danaoWebuli zedapiri zrdis kuWis lorwovanis farTobs, ris 

gamoc izrdeba gamoyofili kuWis wvenis raodenoba _ did 

far Tobze meti jirkvalia ganlagebuli.

2   savaraudod, cila ukeTesad meore sinjaraSi daiSleba, vi-

naidan is danawevrebuli iyo da wveniT ukeT iJRinTeboda.

3   cilebis ukeT mosaneleblad saWiroa sakvebis kargad daReWva.

4   sinjaraSi cilis daSlis procesis kuWSi cilis daSlis pro-

cesTan miaxloebisTvis, sinjaras movaTavsebdi wylis abaza-

naSi, sadac wylis temperatura adamianis organizmis tempe-

raturas Seesabameba.

5   kuWis kedlebSi gaswvrivad, iribad da rgolurad ganlagebu-

li kunTebis SekumSviT kuWSi moTavsebul sakvebs kuWis wveni 

kargad ereva.

6   is sigrZiT Tormeti gojis tolia (goji cera TiTis pirveli 

falangis tolia.).

IV IV saWmlis momnelebeli sistemasaWmlis momnelebeli sistema
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1. 1.   pirvel sinjaraSi cila yvelaze ukeT daiSleba, vinaidan aqvs 

Sesaferisi pirobebi _ optimaluri temperatura da mJava are. 

meore da mesame sinjaraSi cila naklebad daiSleba, vinaidan 

meore sinjaraSi fermentis maqsimaluri aqtivobis xelSem-

Sleli faqtoria dabali temperatura, xolo mesame sinjaraSi 

_ tute are.

2.2.   spirtis zemoqmedebiT pepsini ganicdis Rrma struqturul 

cvli lebas, kargavs aqtivobas da amitom meore sinjaraSi ci-

la ar daiSleba.

§7§7

moneleba da Sewova wvril nawlavSi
msxvili nawlavi, misi funqciebi
defekacia

1   wvrili nawlavis xaoebiT izrdeba nawlavis Semwovi zedapiri.

1.  1.   muclis RruSi mdebareobs kuWi, nawlavebi, RviZli, kuWqveSa 

jirkvali, xolo gulmkerdis RruSi _ saylapavi.

2. 2.   antibiotikebis miReba Trgunavs nawlavebSi binadar ara mar-

to daavadebis gamomwvev baqteriebs, aramed im baqteriebsac, 

romlebic monelebis procesSi iReben monawileobas.

3.3.  RviZlis sekreti _ naRveli iwvevs cximebis emulgirebas, aZ-

lierebs nawlavebis peristaltikas.

IV IV saWmlis momnelebeli sistemasaWmlis momnelebeli sistema

swori pasuxia g.g.
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§8§8

organizmis Sinagani garemo
sisxlis Sedgeniloba da funqciebi

V V sisxli da sisxlis mimoqcevis sistemasisxli da sisxlis mimoqcevis sistema

1   eriTrocitebis funqcia Jangbadis gadatanaa, amitom eriTro-

citebis SigTavss hemoglobini avsebs.

2   naxSirbadis monooqsidi qmnis mtkice naerTs hemoglobinTan. is 

veRar ikavSirebs Jangbads da aRar xdeba Jangbadis gadatana.

3   universalur donorad I jgufis sisxlis mqone adamiani iTv-

leba, xolo universalur recipientad _ IV jgufis sisxlis 

mqone.

4    fufxis ZaliT mocilebis SemTxvevaSi dazianebuli adgilidan 

sisxli daiwyebs Jonvas, Sexorcebis procesi gaWianurdeba. 

amas garda, Wriloba dainficirdeba.

1.1.

a.  a.   leikocitebis raodenoba mkveTrad imatebs sxvadasxva orga-

noSi anTebiTi procesebis dros.

b.b.   leikocitebis Semcirebuli raodenoba miuTiTebs imunitetis 

daqveiTebaze.

g.   g.   eriTrocitebis Semcirebuli raodenoba aRiniSneba anemiis dro s.

2. 2.   sisxlSi mkveTrad unda iyos momatebuli leikocitebis rao-

denoba, rac anTebaze miuTiTebs.

3. 3.   jariskaci brZolaSi SeiZleba daiWras, WrilobaSi ki WuWyiani 

tansacmlidan daavadebis gamomwvevi baqteriebis SeRwevis me-

ti albaTobaa.
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§9§9

gulis agebuleba da muSaoba
sisxlis mimoqcevis didi da mcire wre
sisxlZarRvebis agebuleba
sisxlis wneva, pulsi

1   sisxlis mimoqcevis did wreSi sisxli mdidrdeba naxSirorJan-

giT _ xdeba venuri.

2  filtvis wres mcires imitom uwodeben, rom sisxli gulidan 

filtvamde mcire manZils gadis.

3  gulis marcxena nawilidan sisxli did wreSi moZraobs, amitom 

gulis es nawili ufro met samuSaos asrulebs da am nawilis 

kedeli ufro sqelia.

4   marcxena parkuWi ufro Zlier ikumSeba, vinaidan man sisxli 

sisxlis mimoqcevis did wreSi unda gadaisrolos, marjvena 

parkuWma ki _ filtvis mcire wreSi. amitom parkuWebis kedle-

bi winagulebis kedlebTan SedarebiT ufro sqelia.

5   karisebri sarqvelebi Riaa, xolo jibisebri sarqvelebi _ da-

xuruli.

6   karisebri sarqvelebi daxurulia, xolo jibisebri _ Ria.

7   arteriis kedeli sqelia, vinaidan masSi sisxli didi wneviT ga-

dadis. man unda gauZlos am wnevas da ar unda gaskdes.

8   limfis moZraoba sisxlis mimoqcevis msgavsad wriuli ar aris. 

is qsovilebidan gulisken erTi mimarTulebiT moZraobs.

9   limfa damcvelobiT funqcias asrulebs. masSi didi raodeno-

biT leikocitebia, romelic mikrobebsa da Sxamebs auvneblebs.

amasTan, is uzrunvelyofs Warbi qsoviluri siTxis sisxlSi 

gadatanas, ris gamoc ar xdeba qsovilebis SeSupeba da sisxlis 

Sesqeleba.

  kapilarebSi sisxlis neli moZraoba uzrunvelyofs nivTiere-

baTa mimocvlas kapilarebsa da qsovilur siTxes Soris. kap-

ilarebSi sisxli swrafad rom moZraobdes, is ver moaswrebs 

sakvebisa da Jangbadis miwodebas da mavne nivTierebebis gamo-

tanas.

  aTerosklerozs Tavidan agacilebT dabalkaloriuli da nak-

lebad cximiani sakvebis miReba, aseve fizikuri varjiSi.

10

11

V V sisxli da sisxlis mimoqcevis sistemasisxli da sisxlis mimoqcevis sistema
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1. 1.   vakvirdebodi venebs. xelis zeviT awevisas sisxli venebSi sim-

Zimis ZaliT qvemoT iwyebs moZraobas da amitom venebi kanqveS 

reliefurad aRar Cans.

2.2. 

sisxldenasisxldena sisxldenissisxldenis
 tipi tipi

sisxldenissisxldenis
TaviseburebaTavisebureba

laxtis dadebis laxtis dadebis 
aucilebloba da aucilebloba da 

misi adgilimisi adgili

arteriuli

sisxldena 

Zlieria, sisxli 

moCqefs

laxtis dadeba 

aucilebelia, mas 

adeben Wrilobis 

zemoT

laxtis dadeba 

aucilebelia, mas 

adeben Wrilobis 

qvemoT

laxtis dadeba ar 

aris aucilebeli

venuri

sisxldena 

Zlieria, sisxli 

mdored 

moedineba

kapilaruli

sisxldena 

sustia, sisxli 

Jonavs

1. 1.   saZile arteriaze laxtis dadeba gamoiwvevs sasunTqi gzebis 

gadaketvas da adamiani gaigudeba.

2.2.   ise, rogorc adamianis guls, bayayis gulsac avtomaturi moq-

medebis unari axasiaTebs.

3.3.   venebSi sisxlis moZraobas ConCxis kunTebis SekumSva uzrun-

velyofs, amitom venebis gaganiereba ufro xSirad im adamia-

nebs emarTebaT, romlebic did dros jdomasa da dgomaSi ata-

reben.

4. 4.   Tavidan gamomaval venebSi sisxli, simZimis Zalis moqmedebiT, 

qvemoT miedineba. mas sarqvelebi ar sWirdeba.

5. 5.   es jirkvlebi limfuri kvanZebia, romelic ebrZvis pirisa da 

cxviris Rrudan, aseve nawlavSi SeWril baqteriebs da brZo-

laSi damarcxebis SemTxvevaSi, xSirad Cirqdeba. amitom unda 

vecadoT, rom is didxans gvemsaxuros.
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sunTqva
sunTqvis mniSvneloba organizmisTvis
sasunTqi sistemis organoebi da funqciebi

§10§10

VI VI  sasunTqi sistemasasunTqi sistema

1. 1.   haerTan erTad SeRweuli baqteriebi lorwoTi aRar gauvnebl-

deba.

2.2.   cxviris Rrus or nestod gatixvra zrdis haeris cxviris lor-

wovanTan Sexebis zedapirs, amitom haeri kargad teniandeba, 

Tbe  ba, mtvris nawilakebisa da baqteriebis meti raodenoba ewe-

beba lorwovan zrdapirs da mikrobebi uvnebldeba.

3. 3.   CrdiloeTSi mcxovreblebis grZel, viwro nestoebSi civi 

haeri ufro did gzas gadis da ukeT Tbeba, xolo cxel qveyneb-

Si mcxovreblebs haeris gaTboba ar sWirdebaT.

4. 4.   ylapvis dros sunTqva Cerdeba, radgan xorxi xorxsarqveliT 

ixureba. amiT uzrunvelyofilia sakvebis nawilakebisa da ner-

wyvis saylapavisken gagzavna da sasunTqi gzebis maTgan dacva.

1    cxviri agebulia xrtilovani da Zvlovani qsovilebisgan.

2   cxviris Rru wiTeli ferisaa

1.1. 

a. a.   traqea xrtilovania, amitom misi gaxvreta ar aris advili.

b.b.   filtvi wyalSi tivtivebs, vinaidan masSi haeria.

g.  g.   xelis guliT dawolisas filtvi daiCuteba, vinaidan gamoi-

devneba haeri.

2. 2.   filtvi ufro msubuqia, radgan is haeriT aris savse.
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VI VI  sasunTqi sistemasasunTqi sistema

gazTa cvla filtvebSi
gazTa cvla qsovilebSi
filtvebis sasicocxlo tevadoba

§11§11

1   amosunTqul haerSi arsebuli CO2 kirTan urTierTqmedebisas 

uxsnad kalciumis karbonats warmoqmnis, romelic siTxes kol-

baSi aamRvrevs. meore kolbaSi siTxe ar Seicvleba.

 3  Rrmad CasunTqvaSi CaerTo mxris amwevi kunTebi, romlebmac 

kidev ufro metad gazarda gulmkerdis Rrus moculoba. ami-

tom filtvebSi meti raodenobiT haeri Sevida. Rrma amosun-

Tqvisas ki Zlierad SeikumSa muclis kunTebi, daawva muclis 

Rrus organoebs, romlebmac, Tavis mxriv, Rrmad Sezniqa di-

afragmis TaRi gulmkerdis RruSi da amiT Zlier gazarda wne-

va. amas mohyva filtvebidan didi raodenobiT haeris gamodev-

na.

1   filtvebSi kunTebi ar aris, amitom maT damoukideblad Se-

kumSva ar SeuZliaT.

2   B SemTxvevaSi, boTlSi moculobis gazrdis gamo, wneva daeca, 

amitom atmosferuli haeri minis milidan parkebSi Sevida da 

maTi gaberva gamoiwvia.

3   C SemTxvevaSi boTlis moculoba Semcirda, wneva masSi gaizar-

da, ramac parkebSi arsebuli haeri milis gavliT gareT gamo-

devna. parkebi daiCuta.

4   parkebi filtvebis analogia, xolo boTlis siRrue _ plevris 

Rrus.

1.1.   irRveva plevris Rrus hermetuloba.

2.2.  sasule instrumentze damkvrel musikosebs.

3.3.   oTaxSi, sadac mozrdilebi iyvnen, SedarebiT maRali iqneba 

naxSirorJangis raodenoba, vinaidan maTi filtvebis tevadoba 

metia.
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filtvis tuberkulozis qirurgiuli mkurnalobis erT-erT me-

Tods miekuTvneba e.w. xelovnuri pnevmoToraqsi. am dros plevris 

RruSi SehyavT haeri. amiT filtvs uzrunvelyofili aqvs `simS-

vide~ _ is gaWimviTa da daCutviT aRar pasuxobs gulmkerdis 

Rrus moculobis gazrdasa da Semcirebas. amis gamo tuberkulo-

zuri kerebi xorcdeba.

eqskrecia. misi mniSvneloba
nivTierebaTa cvlis saboloo produqtebi 
eqskretoruli organoebi

§12§12

VIIVII eqskretoruli sistemaeqskretoruli sistema

1   organizmi bevr, sasicocxlod aucilebel nivTierebas dakar-

gavs.

2   filtratSi rCeba mcire raodenobiT marilebi da wyali, Sar-

dovana, Sardis mJava.

3   filtratSi izrdeba Sardovanasa da Sardis mJavas koncentra-

cia.

1.1.   SardSi leikocitebis arsebobis dadgena mikroskopiTaa Sesa-

Zlebeli. daawveTe Sardis 1-2 wveTi sasagne minaze da daaTva-

liere. SardSi leikocitebis arseboba saSarde gzebSi anTebiT 

procesze miuTiTebs.

2.2.   adamianebi wyals mudmivad kargaven TirkmelebiT, filtvebiT, 

kaniT da nawlavebiT.

1. 1.   sekretoruli jirkvlebi masSi sinTezirebul nivTierebebs 

ga  moyofs. defekaciisas is gadaumuSavebeli nivTierebebi ga-

moiyofa, romelTa nawlavebiT Sewova da sisxliT ujredebSi 

ga dagzavna ver moxerxda. es nivTierebebi saerTod ar CarTula 

uj redis metabolizmSi.

2.2.   filtvebiT xdeba organuli nivTierebebis wvis saboloo pro-

duqtebis _ naxSirorJangisa da wylis gamodevna.
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4. 

sisxlisisxli

qsovlur siTxeqsovlur siTxe

ujredebiujredebi

garemogaremo

nawlavinawlavi filtvifiltvi TirkmeliTirkmeli kanikani RviZliRviZli

 naxSirwylebis daSlis Sedegad didi raodenobiT energia gamoi-

yofa, es ki aucilebelia spermatozoidebis aqtiuri moZrao-

bisTvis.

1.1.   saSvilosnos gasqelebul kedelSi Canasaxi myarad Caezrdeba. 

kedeli mdidaria sisxlZarRvebiT, rac uzrunvelyofs Canasa-

xis kvebas.

2. 2.   bavSvi dedis organizmidan saSvilosnos kedlisa da muclis 

kunTebis SekumSviT gamoidevneba.

mamakacis sasqeso organoebi
qalis sasqeso organoebi
Canasaxis ganviTareba

VIIIVIII reproduqciuli sistemareproduqciuli sistema

§13§13
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3.3.   placentiT, sakvebi nivTierebebis garda, dedis organizmidan 

CanasaxSi gadadis dedis antisxeulebi, romelic icavs axalSo-

bils sicocxlis pirvel TveebSi.

buStSi arsebuli siTxe icavs Canasaxs garegani zemoqmedebisgan.

naadrevi qorwineba

§14§14

§15§15

swori debulebebia 1, 3, 7.

sqesobrivi gziT gadamdebi infeqciebi

VIIIVIII reproduqciuli sistemareproduqciuli sistema

VIIIVIII reproduqciuli sistemareproduqciuli sistema
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SekiTxvebiSekiTxvebi pasuxebipasuxebi

ganmarte abreviatura sggiganmarte abreviatura sggi

daasaxele zogierTi sggidaasaxele zogierTi sggi

kidev ra saxeliTaa cnobili sggi?kidev ra saxeliTaa cnobili sggi?

yvela sggi ikurneba?yvela sggi ikurneba?

Tu adamiani sggi-T dainficirda, Tu adamiani sggi-T dainficirda, 

yovelTvis SeuZlia amis SemCneva?yovelTvis SeuZlia amis SemCneva?

ra niSnebi aqvs sggi-s?ra niSnebi aqvs sggi-s?

sggisggi aris infeqciebi, romlebic  aris infeqciebi, romlebic 

gadaecema sqesobrivi gziT.gadaecema sqesobrivi gziT.

yovelTvis ara, zogjer yovelTvis ara, zogjer sggisggi 
usimptomod mimdinareobsusimptomod mimdinareobs

yvela arayvela ara

veneriuli daavadebebi; veneriuli daavadebebi; 

sqesobrivi gziTsqesobrivi gziT

gadamdebi daavadebebi.gadamdebi daavadebebi.

aTaSangi, gonorea, qlamidiozi, aTaSangi, gonorea, qlamidiozi, 

triqomoniazi, mikoplazmozi,triqomoniazi, mikoplazmozi,

herpesi, hepatitebiherpesi, hepatitebi В, С,  В, С, aiv-aiv-

infeqcia da sxvainfeqcia da sxva

qalebs da mamakacebs:qalebs da mamakacebs:

• wylulebi, gamonayari kanze da• wylulebi, gamonayari kanze da

lorwovanze sasqeso organoebis lorwovanze sasqeso organoebis 

midamoebSi, piris RruSi;midamoebSi, piris RruSi;

• wva da tkivili Sardvisa da • wva da tkivili Sardvisa da 

defekaciis dros;defekaciis dros;

• sasqeso organoebis Sesieba da • sasqeso organoebis Sesieba da 

qavili;qavili;

• Semcivneba, saxsrebis tkivili, • Semcivneba, saxsrebis tkivili, 

kanze gamonayari.kanze gamonayari.
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ratom aris saSiSi sggi?ratom aris saSiSi sggi?

sggisggi-s bevri gamomwvevi azianebs-s bevri gamomwvevi azianebs

reproduqciuli sistemis reproduqciuli sistemis 

organoebs da iwvevs uSvilobas, organoebs da iwvevs uSvilobas, 

impotencias, saSvilosnosgareimpotencias, saSvilosnosgare

orsulobas.orsulobas.

aranamkurnalebi aTaSangi iwvevs aranamkurnalebi aTaSangi iwvevs 

Sinagani organoebisa da Sinagani organoebisa da 

centraluri nervuli sistemiscentraluri nervuli sistemis

mZime dazianebas, gadaecema mZime dazianebas, gadaecema 

STamomavlobiT. zogierTi sggi STamomavlobiT. zogierTi sggi 

avTvisebian simsivneebs iwvevs.avTvisebian simsivneebs iwvevs.

sggi-s arseboba ramdenime sggi-s arseboba ramdenime 

aTeuljer zrdis aiv-iT aTeuljer zrdis aiv-iT 

dainficirebis risks. bevr qalsa dainficirebis risks. bevr qalsa 

da mamakacs sqesobrivi gziTda mamakacs sqesobrivi gziT

gadamdebi infeqciebi imdenad gadamdebi infeqciebi imdenad 

SeumCneveli simptomebiT aqvs SeumCneveli simptomebiT aqvs 

gamoxatuli, arc ki ician,gamoxatuli, arc ki ician,

rom daavadebuli arian da rom daavadebuli arian da 

Tavisdauneburad avrceleben Tavisdauneburad avrceleben 

infeqcias.infeqcias.

SesaZlebelia wyliTa da sapniT SesaZlebelia wyliTa da sapniT 

sggi-gan Tavdacva?sggi-gan Tavdacva?

aivaiv infeqcia sggi-s miekuTvneba? infeqcia sggi-s miekuTvneba?

diax. bavSvi SeiZleba diax. bavSvi SeiZleba 

dainficirdes muclad yofnis dainficirdes muclad yofnis 

dros (aTaSangi), mSobiarobis dros (aTaSangi), mSobiarobis 

procesSi (gonorea) da ZuZuTi procesSi (gonorea) da ZuZuTi 

kvebis dros (aiv-infeqcia).kvebis dros (aiv-infeqcia).

rogor unda moiqces adamiani, Tu rogor unda moiqces adamiani, Tu 

fiqrobs, rom sggi gadaedo?fiqrobs, rom sggi gadaedo?

SeiZleba, rom sggi-T daavadebuli SeiZleba, rom sggi-T daavadebuli 

orsuli qalisgan infeqcia Svils orsuli qalisgan infeqcia Svils 

gadaedos?gadaedos?

diax, radgan aiv gadaecema diax, radgan aiv gadaecema 

sqesobrivi gziTac. amasTan erTad, sqesobrivi gziTac. amasTan erTad, 

gadaecema sisxliT da gadaecema sisxliT da 

dedidan Svilze.dedidan Svilze.

ara. wyliTa da sapniT ara. wyliTa da sapniT 

SeuZlebelia SeuZlebelia sggisggi-s gamomwvevis -s gamomwvevis 

mocileba.mocileba.

saWiroa wasvla eqim venerologTan saWiroa wasvla eqim venerologTan 

swori diagnozis dasasmelad da swori diagnozis dasasmelad da 

mkurnalobis kursismkurnalobis kursis

Casatareblad. Casatareblad. 
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SesaZlebelia Casaxvis sawinaaRmdego SesaZlebelia Casaxvis sawinaaRmdego 

abebiT sggi-gan Tavdacva?abebiT sggi-gan Tavdacva?

SeiZleba adamianma TviTon moirCinos SeiZleba adamianma TviTon moirCinos 

sggisggi afTiaqSi nayidi wamlebiT?afTiaqSi nayidi wamlebiT?

SeiZleba, rom adamians erTdroulad SeiZleba, rom adamians erTdroulad 

ramdenime sggiramdenime sggi daemarTos?daemarTos?
SeiZleba. xSirad swored SeiZleba. xSirad swored 

ase xdeba.ase xdeba.

ZiriTadad ki, magram zogierTi ZiriTadad ki, magram zogierTi 

sggi (gonorea, aTaSangi) sggi (gonorea, aTaSangi) 

sayofacxovrebo gziTac sayofacxovrebo gziTac 

gadaecema.gadaecema.

sggi mxolod sqesobrivi gziT gadadis?sggi mxolod sqesobrivi gziT gadadis?

ara.ara. sggi-s diagnostika da sggi-s diagnostika da 

mkurnalobis daniSvna unda moxdes mkurnalobis daniSvna unda moxdes 

eqimi-venerologis mier.eqimi-venerologis mier.

ara. Casaxvis sawinaaRmdego abebi ara. Casaxvis sawinaaRmdego abebi 

ar icavs sggi-sgan. mxolod ar icavs sggi-sgan. mxolod 

prezervativiTaa SesaZlebeliprezervativiTaa SesaZlebeli

sggi-T inficirebis riskis Semcireba.sggi-T inficirebis riskis Semcireba.

SesaZlebelia sggi-s mkurnalobis SesaZlebelia sggi-s mkurnalobis 

Semdeg xelmeored dainficireba?Semdeg xelmeored dainficireba?

diax. sggi-s mimarT imuniteti diax. sggi-s mimarT imuniteti 

ar gamomuSavdeba.ar gamomuSavdeba.

IXIX  endokrinuli sistemaendokrinuli sistema

endokrinuli sistemis moqmedebis principebi
hormonebi _ informaciis gadamtani molekulebi

§16§16

2. 2.   

a.a.   kunTs energiiT naxSirwylebi uzrunvelyofs.

b.b.   energia naxSirwylebis wvis procesSi gamoiyofa.

g.g.   wvis procesSi monawile naxSirwylebi kunTSi nawlavidan, xo-

lo Jangbadi  filtvebidan transportirdeba.

d.d.   am nivTierebebis transporti sisxliT xorcieldeba.

e. e.   nivTierebaTa daSlis produqtebi organizmidan TirkmelebiT, 

filtvebiTa da saofle jirkvlebiT idevneba.

garegani sekreciis jirkvlebs berZnulad egzokrinul jirkvlebs 

uwodeben.
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c.n.s. → hipofizi → periferiuli jirkvali  → ujredis recep-

tori → fermentebi → ujredis pasuxi.

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

§17§17

1   zRvis sanapiroze mcxovrebi adamianebis kvebiT racionSi ux-

vadaa zRvis produqtebi, romlebic didi raodenobiT iods 

Seicavs, rac farisebri jirkvlis normalur funqcionirebas 

ga napirobebs.

2   adamianma sakvebad unda gamoiyenos iodis Semcveli produqti 

da iodizebuli marili.

3   am jirkvlis simsivnis dros parathormoni didi raodenobiT 

gamoiyofa, rac Zvlebis daSlis process aZlierebs, xdeba 

Zvli s demineralizacia _ Zvlidan marilebis gamorecxva. Zva-

li ifiteba da advilad tydeba.

1.1. 

b.b.   radiaqtiuri iodi, organizmSi moxvedrisas, farisebr jir k-

valSi koncentrirdeba da anadgurebs mis ujredebs, rasac am 

jirkvlis hipofunqcia mohyveba.

bavSvebi ConCxis gareSe ar ibadebian, miuxedavad imisa, ikvebebo-

da Tu ara deda kalciumis Semcveli produqtiT. dedis sisxlSi 

kalciumis naklebobis SemTxvevaSi aqtiurdeba Zvlis damSleli 

ujredebi da Canasaxis ConCxi dedis ConCxis xarjze formirdeba.

IXIX  endokrinuli sistemaendokrinuli sistema
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IX endokrinuli sistema kuWqveSa jirkvali. insulini da glukagoni. maTi 
moqmedebis meqanizmi
Tirkmelzeda jirkvali. adrenalini. misi moqmedebis 
meqanizmi

§18§18

1   glukoza sisxlSi nawlavidan gadadis.

2   is sxvadasxva qsovilisTvisaa gankuTvnili.

3   arteriolebis Seviwroeba sxeulis dazianebis SemTxvevaSi am-

cirebs sisxldenas.

4   kapilarebis Seviwroebisas kanis sisxliT momarageba mcirdeba 

da kani fiTrdeba.

3.

1. 1.   periferiuli da Sinagani organoebidan wamosuli sisxli tal-

RasaviT awydeba guls, rac gulis areSi usiamovno SegrZnebas 

iwvevs.

2. 2.   adrenalinis samizne organoebia: kani, guli, sisxlZarRvebi, 

RviZli, nawlavebi.

am hormonis naklebobisas iTrguneba cilebis sinTezi, rac ujre-

dis mTavari samSeneblo organuli nivTierebaa. amitom mkvdari 

ujredebis Canacvleba axali qsoviliT gaZnelebulia da Wriloba 

didxans rCeba Ria.

IXIX  endokrinuli sistemaendokrinuli sistema
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sasqeso hormonebi. androgenebi, estrogenebi. maTi 
moqmedebis meqanizmebi
hipofizi _ zrdis hormoni. misi moqmedebis meqanizmi

§19§19

1   xma saxmo iogebis dagrZelebis gamo boxdeba.

2   androgenebis samizne organoebia: Zvlebi, farisebri xrtili, 

kani, sasqeso organoebi, Tavis tvini.

3   meoreuli sasqeso niSnebis Camoyalibeba yovelmxriv uzrunve-

lyofs gamravlebis process.

4   orsulobis dros progesteronis Semcirebam SesaZloa na-

adrevi mSobiaroba gamoiwvios.

1.1.

gogonebi 

s
i

m
a

R
l

e

asaki

4 8 12 16 20

vaJebi

a. a.   gogonebis intensiuri zrda simaRleSi iwyeba daaxloebiT 8 wlis 

asakSi da mTavrdeba 15-16 wlis asakSi.

b. b.   biWebi yvelaze intensiurad 10-13 wlis asakSi izrdebian.

g. g.   biWebis zrda simaRleSi SedarebiT ferxdeba 13 wlis asakidan. 

zrda wydeba 18-19 wlis asakSi.

d.d.   saSualod, biWebi ufro maRlebi arian, vidre gogonebi.

e. e.   gogonebi biWebze maRlebi 8-12 wlis asakSi arian.

v.v.   biWebi gogonebs simaRleSi 12 wlis asakSi ewevian.

IXIX  endokrinuli sistemaendokrinuli sistema
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IX endokrinuli sistema

1.  anabolur hormonebs, ZiriTadad androgen testosterons, 

sportsmenebi xSirad kunTovani masis gasazrdelad iyeneben. 

sportsmen qalebic ar eridebian am hormonis gamoyenebas. Tum-

ca, mas bevri uaryofiTi Sedegi moaqvs. qalebs uboxdebaT xma, 

erRvevaT sakvercxeebis funqciebi, saxeze amosdiT Tma. mama-

kacebSi xSiria saasqeso funqciis dakargva, gulisa da Tirk-

mlis daavadebebi, izrdeba avTvisebiani simsivniT daavadebis 

riski. es adamianebi xSirad vardebian depresiaSi, aqvT halu-

cinaciebi, Zalze agresiulebi xdebian. 

2.  `andro~ berZnulad mamakacs niSnavs, `androgeni~ _ mamakacad 

Camomyalibebel hormons.

1.   haramxanebis mcvelebis kastracias im mizniT mimarTavdnen, ra -

Ta maT ar gasCenodaT ltolva Sahis rCeuli qalebisadmi.

2.   kaTolikur taZrebSi momReral biWebs maRali, wkriala xma un-

da hqonodaT.

nervuli sistemis mniSvneloba
neironis agebuleba. neironis tipebi
zurgis tvinis agebuleba da misi funqciebi

§20§20

X X nervuli sistemanervuli sistema

2   mamoZravebel neirons grZeli aqvs aqsoni, mgrZnobiares _ 

dend riti. orive neironis grZeli morCi TeTri nivTierebiT 

_ mieliniTaa dafaruli. CarTuli neironi SedarebiT patara 

zo misaa da misi morCebi mieliniT ar aris dafaruli.

3   mgrZnobiare neironis sxeuli ukana fesvSi mdebareobs.

4   zurgis tvinidan gamomaval nervs mgrZnobiare neironis den-

driti da mamoZravebeli neironis aqsoni qmnis.

5   nervi TeTria, vinaidan es grZeli morCebi mieliniTaa dafaru-

li.

6   zurgis tvinis rux nivTierebaSi moTavsebulia mgrZnobiare 

neironis aqsonis daboloeba, CarTuli neironis sxeuli morCe-

biTurT da mamoZravebeli neironis sxeuli dendritebiT. es 

struqturebi mieliniT ar aris dafaruli, amitom zurgis tvi-

nis es nawili ruxad Cans.
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parezi mxolod dazianebuli segmentis qvemoT ganlagebul kun-

TebSi iqneba gamoxatuli.

7   agzneba zurgis tvinidan Tavis tvins da piriqiT, Tavis tvini-

dan zurgis tvins neironebis grZeli morCebiT gadaecema. grZe-

li morCebi mieliniTaa dafaruli. aqedan gamomdinare, ag z  nebis 

es aRmaval-daRmavali gzebi zurgis tvinis TeTr nivTie re baSi 

mdebareobs.

8   es kunTebia: Sublis, Tvalis irgvlivi, piris irgvlivi, kisris, 

mkerdis, muclis iribi da swori, barZayis orTava, wvivis sam-

Tava da a.S.

9   termini `autonomiuri~ damoukidebels niSnavs.

a. a.   muxlis saxsarSi gaSlas barZayis swori kunTi iwvevs.

b. b.   am dros modunebulia barZayis orTava kunTi.

1. 1.   zogierTi neironis morCi imdenad grZelia, rom neironi mik-

roskopSi mTlianad _ Tavis morCebianad ar Cans.

2.2.   mediatori Suamavals niSnavs. simebiani sakravis simebs musiko-

si TiTebis nacvlad e.w. mediatoriT exeba. neironebic ar exeba 

erTmaneTs da maT Soris Suamavlis rolSi molekula _ media-

toria.

3.3.   zurgis tvinis ukana fesvis travma mgrZnobelobis dakargvas 

gamoiwvevs da kunTi moqmedebaSi ver mova, radgan informacia 

mamoZravebel neirons veRar gadaecema.

4.4.   poliomielitiT daavadebulebs kidurebis parezi _ dambla 

aReniSnebaT, Tumca, kidurebze kanis mgrZnobeloba SenarCu-

nebuli aqvT.

1.1.   swori pasuxia aa;

2. 2.   swori pasuxia gg; 

3.3.   swori pasuxia bb.
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Tavis tvini
ukana tvini, Sua tvini, wina tvini 
agebuleba da funqciebi

§21§21

1   ceminebis refleqsi cxviris RruSi arsebul receptorebze 

ucxo gamRizianeblebis zemoqmedebiT aRmocendeba, mgrZno-

biare nerviT informacia mogrZo tvins gadaecema da moxdeba 

swrafi da Zlieri amosunTqva _ cemineba, romelic cxviris 

Rrudan ucxo sxeulebs gamodevnis. am refleqsSi amosunTqva-

Si monawile yvela kunTia CarTuli.

2  Rebinebas saWmlis momnelebel sistemaSi moxvedrili ucxo, 

toqsikuri gamRizianeblebi iwveven. am refleqss damcvelo-

biTi mniSvneloba aqvs, radgan diafragmis, muclis, kuWisa da 

saylapavis kunTebis erTdrouli, mZlavri SekumSviT sakvebi 

mTlianad gamoidevneba saWmlis momnelebeli sistemidan.

3   adamians tuCze Sexebis SegrZneba gauCndeba.

4   TiTebiT adamiani uamrav rTul, natif samuSaos asrulebs, ra-

sac mravali kunTis SeTanxmebuli moqmedeba sWirdeba. amaSi 

bevri neironia CarTuli, romelTac tvinis qerqSi didi adgi-

li aqvs daTmobili. igive iTqmis tuCebze, romelic metyvele-

baSi monawileobs.

2.2.   am refleqsis ganxorcielebaSi naTxemi monawileobs, romelic 

makoordinirebel gavlenas axdens kunTebis moqmedebaze _ 

erTmaneTTan aTanxmebs mravali kunTis muSaobas.

1. 1.   mogrZo tvinSi ganlagebulia sasicocxlod aucilebeli _ sun-

T qvisa da gul-sisxlZarRvTa centrebi, romelTa moqmede bis 

SeCereba momentalur sikvdils iwvevs.

2.  2.   spilos kan-kunTovan da motorul zonaSi yvelaze didi adgi-

li xorTums aqvs daTmobili, radgan is xelis funqcias asru-

lebs. xorTumiT spilo moipovebs sakvebs, Tavs icavs mtrisgan, 

zogjer ki mas Tavdasxmis iaraRadac iyenebs.

3.3.   Tavis tvinis qerqis motorul zonaSi didi adgili ukavia xele-

bisa da tuCebis mamoZravebel ubnebs, aseve metyvelebis cen-

trebs, amitom maTi dazianebis albaToba didia da aseTi mZime 

SedegiT mTavrdeba.

X X nervuli sistemanervuli sistema
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4. 4.   ylapvis refleqsis ganxorcielebisTvis saWiroa, rom kbilebiT daquc-

macebuli, nerwyviT dasvelebuli da erT lukmad formirebuli sakvebi 

enis ZirSi moTavsebul receptorebs Seexos da aagznos. stresul situ-

aciaSi, Cvenda uneburad, simpaTikuri nervuli sistema aqtivdeba, ro-

melic nerwyvis gamoyofas Trgunavs. amitom ylapvis refleqsi aRar aR-

mocendeba.

grZnobaTa organoebis receptorebi
mxedvelobis organos agebuleba. mxedvelobis 
receptorebi
axlomxedveloba da Sorsmxedveloba

§23§23

XI XI grZnobaTa organoebigrZnobaTa organoebi

1  grZnobaTa organoebis receptorebs specialur ujredebs an 

nervuli boWkoebis daboloebebs uwodeben. ujreduli recep-

torebi ki cilebia, romlebic ujredis plazmur membranaSia 

moTavsebuli.

2   mxedvelobis es zona tvinis qerqis kefis ubanSia moTavsebuli.

3  gamosaxuleba baduraze rom fokusirdes, broli unda amoi-

burcos. brolis simrudes wamwamovani kunTi aregulirebs, 

romelic, am SemTxvevaSi, kargad ver funqcionirebs.

4   axlomxedvel adamians ormxriv amozneqil linzebs SevurCevdi.

1. 1.   Zlier ganaTebul oTaxSi yofnisas guga refleqsurad viw-

rovdeba. sibneleSi viwro xvrelidan baduraze sinaTlis Zal-

ze susti sxivi xvdeba, rac sakmarisi ar aris receptorebis 

asagznebad. amitom sagnebs ver vxedavT. mcire xnis Semdeg guga 

gafarToebas iwyebs da sagnebi TandaTan `Cndeba~. 

2. 2.   sruli sibnelidan kaSkaSa sinaTleze gasvlisas Cven refleq-

surad vxuWavT Tvalebs an masze xels vifarebT. amiT mxedve-

lobis receptorebs dazianebisgan vicavT.
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3.3.   sinaTlem, gugis xvrelis garda, baduramde SesaZloa feradi 

garsis gavliTac SeaRwios. ferad garsSi melaninis arseboba 

Seguebulobaa, romelic baduras mzis sxivebisgan icavs. rac 

meti pigmentia ferad garsSi (adamiani SavTvalebaa), miT me-

tadaa daculi Tvalis receptorebi dazianebisgan. amitom 

samxreTSi, sadac mze Zlierad anaTebs, meti SavTvaleba adami-

ani cxovrobs, CrdiloeTSi ki cisferTvaleba adamianebi War-

boben muqTvalebianebs.

1.1.   tvinis kefis ubanSi sisxlCaqceva SesaZloa, sibrmavis mizezi 

gaxdes.

2. 2.   atropini gugis irgvliv kunTebze moqmedebs da mis modunebas 

iwvevs. amis gamo gugis xvreli imdenad farTovdeba, rom Tva-

lis feradi garsi Zalze viwro zolad moCans da Tvali Savad 

gveCveneba.

3.  3.   atropinizaciis Semdeg mkveTrad gafarToebuli gugidan Se-

sulma sxivma SesaZloa, Tvalis receptorebi daazianos, ami-

tom pacientebs muqi saTvalis tarebas urCeven.

4.  4.   Tvalis feradi garsi sisxlZarRvovani garsis nawilia, amitom 

pigmentis ararsebobis SemTxvevaSi, Tvali mowiTalo ferisaa.

5.5.   es procedura wamwamovan kunTs avarjiSebs, romelic `iZule-

bulia~ SeikumSos da modundes, raTa brolis simrudis cvli-

lebiT uzrunvelyos Sors da axlos mdebare sagnebis mkafiod 

danaxva.

1. 1.   sxvadasxva saxis sielmis mizezi Tvalis mamoZravebeli kunTe-

bis arasrulfasovani muSaobaa. zogjer mizezi SeiZleba rome-

lime kunTis parezi an `sizarmace~ iyos, rac SesaZlebelia 

varjiSiT gamoswordes.

2.   surdos dros cxviris RruSi bevri lorwoa, amitom cremls 

cxvirisken gza gadaketili aqvs.

3.3.   cxviris Rrudan mikrobebma sacremle arxis gavliT SeiZleba 

Tvalamde miaRwios da Tvalis garsis anTeba gamoiwvios.
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smenis organo. agebuleba da funqciebi
wonasworobis organo. agebuleba da funqciebi

§24§24

1  evstaqis luliT haeri Sua yuramde aRwevs, amitom wneva dafis 

apkis gareT da mis SigniT erTnairia da garemos atmosferuli 

wnevis tolia.

2  sxvadasxva sixSiris talRas sxvadasxva sigrZis Zafi mohyavs 

rxeviT moZraobaSi, amitom adamians esmis rogorc maRali, ise 

dabali tonis bgerebi. Zafebis erTnairi sigrZis SemTxvevaSi 

adamiani mxolod erT, garkveuli tonis bgeras aRiqvamda.

3   damuxruWebisas organizmi mkveTrad win gadaixreba. am dros wo-

nasworobis organodan informacia, Tavis tvinis sxva ganyofile-

bebis garda, naTxemsac gadaecema, romelic sxvadasxva kunTis 

koordinirebuli amoqmedebiT sxeuls vertikalur mdgomareo-

bas SeunarCunebs.

TvaldaxuWuli adamiani smeniTi signalis aRqmaze gacilebiT ukeT 

koncentrirdeba da Tvalidan Sesuli informaciiT ar tvirTavs 

Tavis tvins.

1. 1.   dafis apkis gaxvretisas haeris nakadi xvrelis gavliT Sua yur-

Si aRwevs da membrana talRis mimarT aRar aris iseTi mgrZno-

biare.

2.2.   simaRleze asvlisas wneva gareTa yurSi mcirdeba, amitom da-

fis apki gareT gamoibereba. ylapviTi moZraobisas piris Rru-

sa da evstaqis milSi wneva ecema da is dafis apkis orive mxares 

Tanabrdeba.

3.3.   amiT dafis apks dazianebisgan vicavT.

4.4.   am SemTxvevaSi Sua yuris Zvlebi erTmaneTs praqtikulad uZra-

vad uerTdeba da sami Zvlisgan erTi mTliani Zvlovani struq-

tura warmoiqmneba, romlis asamoZraveblad dafis apki Zli-

erad unda irxeodes.

XI XI grZnobaTa organoebigrZnobaTa organoebi
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Seusabamo wyvilia a.a.

1.1.   mfrinavebs dabali, xolo myvinTvebs maRali wnevis pirobebSi 

uwevT muSaoba. dafis apkis mdgomareoba unda gawonaswordes 

evstaqis milidan Sesuli haeriT, romelic cxvir-xaxaSi ixs-

neba. surdos dros cxviridan haeri cxvir-xaxaSi ver aRwevs. 

wnevis sxvadasxvaobam SesaZloa, dafis apkis gareTa an SigniTa 

mxaris dazianeba gamoiwvios.

2.  2.   rogorc Cans, kompozitoris smenis daqveiTebis mizezi Sua 

yuris dafis apkis an sasmeni Zvlebis dazianeba unda yofili-

yo. cnobilia, rom myari sxeuli bgeras ukeT atarebs. am meTo-

diT is instrumentidan SigniTa yurisken bgerebis gadacemas 

ConCxis Zvlebis gavliT axerxebda. sasmeni nervis dazianebis 

SemTxvevaSi, es meTodi efeqturi ar iqneboda.

ynosvis organo. ynosvis receptorebi da maTi funqciebi 
gemovnebis organo. gemovnebis receptorebi da maTi 
funqciebi

§25§25

1   receptorebis saerTo zedapiris gazrdis gamo, Zlier izrde-

ba sunis mqone nivTierebis molekulebis receptorTan moxve-

dris Sansi da Sesabamisad, ynosvis simZafre.

2   swrafi da Rrma SesunTqvisas, cxviris RruSi didi raodenobiT 

haeri da masSi arsebuli sunis mqone molekulebi xvdeba.

3   gayinuli, myari produqtidan sunis mqone molekulebi haerSi 

ver gadadis.

4   gemovnebis receptorebi qimiuri nivTierebis molekulebiT 

igzneba, xolo siTbos, sicivis, tkivilisa da Sexebis recepto-

rebi _ fizikuri faqtorebis zemoqmedebiT.

1   gemos gasasinjad sakvebi kbilebiT unda daqucmacdes da enis 

moZraobiT Seexos enisa da piris Rrus sxvadasxva ubans. am 

XI XI grZnobaTa organoebigrZnobaTa organoebi
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dros sakvebSi Semavali nivTierebebi nerwyvSi ixsneba da aseT 

mdgomareobaSi kargad aRwevs gemovnebis bolqvebis fo re bam-

de, sadac receptorul ujredebze moqmedebs.

2  enaze ganlagebulia Sexebis, tkivilis, siTbosa da sicivis re-

ceptorebi.

1.1.   orive maTgani qimiuri nivTierebebis molekulebiT aRigzneba.

2.2.   tkbili gemos SegrZneba SesaZloa, cxviris Rrudan piris RruSi 

SeRweulma sunis mqone nivTierebis molekulebma gamoiwvios.

3. 3.   gemos SegrZnebis CamoyalibebaSi ynosvis receptorebic mona-

wileobs.

1.1.   Rrma da xangrZlivi amosunTqviT haeri, masSi arsebuli mtvri-

Ta da mikrobebiT, cxviris Rrudan maqsimalurad gamoidevneba.

2. 2.   surdos dros cxviris RruSi lorwo grovdeba da sunis mqone 

molekulebi receptorebamde ver aRwevs.

cdis pirobis romelime punqtis darRvevis SemTxvevaSi nivTiere-

ba SesaZloa, enis im ubanze gavrceldes, romelzec sxva tipis re-

ceptorebia ganlagebuli.

kanis agebuleba
kanis funqciebi

1   epidermisis ujredebi icavs mis qveS mdebare ujredebs gamoS-

robisa da mikrobebis SeWrisgan.

2   uneblie kunTebs.

1  derma Seicavs sisxlZarRvebsa da limfur ZarRvebs, Tmis Zi-

rebs, Tmis amwev kunTs, saofle jirkvlebs, receptorebs.

XII XII kanikani

§26§26
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1.1.   damcvelobiTi.

2. 2.   Suamdebare tvini.

3. 3.   haeris nakadi aZlierebs Warbad gamoyofili oflis aorTqlebis 

process da organizms gadacivebis saSiSroeba emuqreba. 

4.4.   kanqveSa cximovani Sre icavs organizms meqanikuri dazianebi-

sagan.

5. 5.   veTanxmebi. kani monawileobs TboregulaciaSi.

1.1.   Warbwonian adamianebSi cximis sqeli fena xels uSlis orga-

nizms siTbos gacemaSi.

2. 2.   bewviT SigniT Cacma, vinaidan ase iqmneba haeris Tbili masa kan-

sa da garemos Soris.

3. 3.   rodesac haeris temperatura 60
C –is tolia, kani ofls gamo-

yofs. oflis aorTqlebisas kanis temperatura dabla iwevs.

4. 4.   ar gvicavs, vinaidan adamians kanze Tmis safari meCxeri aqvs.

kanikani

Sedgeba 

qsovilebisagan

epiTeluri damcvelobiTi

mgrZnobelobiTi

nervuli Tboregulacia

kunTovani gamomyofi

SemaerTebeli

sicivis da siTbos Sexebis

tkivilis

aqvs 

funqciebi

Seicavs  receptorebs
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pirobiTi refleqsebis warmoqmnis meqanizmi
Sekavebis saxeebi da maTi mniSvneloba

§27§27

XIII XIII umaRlesi nervuli moqmedebaumaRlesi nervuli moqmedeba

3   me pirobiTi refleqsi mqonda gamomuSavebuli, magram Sinagani 

Sekavebis gamo es refleqsi gaqra.

ZaRli reagirebs ara sityvis Sinaarsze, aramed bgeraTa Tanwyo-

baze sityvaSi. amitom, sityva `dajeqi~ unda Seicvalos ara msgavsi 

Sinaarsis, aramed msgavsi bgeraTa SeTanwyobis sityviT. magali-

Tad, `Cajeqi", dajeTi, dabeTi, da a.S.

2. 2. 

a.a.   qerqis mamoZravebeli da smenis zona. 

b. b.   qerqis smenis zonidan neironebiT agzneba qerqis mamoZrave-

bel zonamde, iqidan ki kunTebamde mivida. 

1.1.  upirobo refleqsi SeiZleba gaqres mxolod im SemTxvevaSi, Tu 

dazianebulia refleqsuri rkalis romelime komponenti, maga-

liTad, receptori, mgrZnobiare neironi, CarTuli neironi, 

mamoZravebeli neironi an efeqtoruli organo.

2.2.   garegan Sekavebas damcvelobiTi funqcia aqvs. am dros orga-

nizmi koncentrirebas da mobilizebas garegan gamRizianebel-

ze axdens. 

3.3.   Sinagani SekavebiT organizmi egueba mudmivad cvlad garemos.
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alkoholialkoholi

alkoholi, eTanoli anu eTilis spirti warmoadgens sakveb produqts, 

Taviseburi gemosa da madis momgvreli Tvisebebis gamo ki — sagemovno niv-

Tierebas, da bolos, fsiqotropulobisa da fsiqotoqsikurobis gamo miekuTv-

neba maTrobela da narkotikul Sxamebs. cns-ze eTanoli moqmedebs sainhala-

cio anesTeziuri saSualebis msgavsad. amitom iyo, rom eTeris saanesTezio 

Tvisebebis aRmoCenamde, eTanoli da morfini mTavar analgeziur saSuale-

bebad iTvleboda.

rogor moqmedebs alkoholi organizmze?

miRebuli eTanoli advilad ixsneba cximebSi, swrafad Seiwoveba kuWi-

dan da wvrili nawlavidan. ganzavebuli xsnarebis saxiT miRebuli eTanoli 

SedarebiT nela iwoveba wylis didi raodenobis gamo. socialurad metad 

mniSvnelovania eTanolis efeqtebi adamianis fsiqikaze. es efeqtebi xdeba 

eTanolis farTod moxmarebis mizezi ara marto socialuri kontaqtebis 

gaadvilebis mizniT, aramed imisTvisac, rom es kontaqtebi sasiamovno gax-

des. miRebuli dozis miuxedavad, eTanoli aqveiTebs individis fizikur da 

fsiqikur SesaZleblobebs. meore mxriv, SfoTviTa da nervuli daZabulobiT 

gamowveuli Sromisuunarianobisas, eTanols funqciuri SesaZleblobebis 

amaR lebac SeuZlia.

eTanoli aqveiTebs mxedvelobis simaxviles, yuradRebas, moZraobis koor-

dinacias, cvlis gemovnebiT, ynosviT da smeniT SegrZnebebs, iwvevs nis tagms 

da Tavbru, anelebs reaqciis siswrafes; aqveiTebs sakuTari SesaZleblobebis 

kritikuli Sefasebis, aTvisebisa da swori gadawyvetilebis swrafad miRebis 

unars.

eTanoli iwvevs periferiuli sisxlZarRvebis gafarToebas (sisxlZarRv-

Ta mamoZravebeli centris daTrgunvis Sedegad), sxeulSi Cndeba siTbos Segr-

Zneba, amavdroulad izrdeba siTbos gacema. Rebineba, romelic xSirad Tan 

sdevs eTanolis didi raodenobiT miRebas, centraluri moqmedebis Sedegia 

da ara uSualod kuWze gamaRizianebeli moqmedebisa.

eTanoli iwvevs hipoglikemias (sisxlSi glukozis Semcvelobis Semci-

rebas), gansakuTrebiT maSin, Tu arasakmarisi raodenobiT sakvebis miRebis 

fonze organizmis kaloriebiT uzrunvelyofa ZiriTadad alkoholis xarj-

ze xdeba. hipoglikemia maqsimums aRwevs eTanolis miRebidan 16-18 saaTis Sem-

deg da SeiZleba imdenad Zlierad gamoixatos, rom gamoiwvios Tavis tvinis 

dazianeba (hipoglikemiuri encefalopaTia).

terminiT `alkoholizmi~ aRniSnaven daavadebas, romelsac axasiaTebs 

eTa nolisadmi dauZleveli paTologiuri ltolva, tolerantobis, fsiqiku-

ri da fizikuri damokidebulebis formireba, fsiqikuri, fizikuri da socia-

luri degradacia. 

ra SeiZleba mohyves alkoholis xangrZliv moxmarebas?

alkoholis yoveldRiuri miReba iwvevs cvlilebebs, romelTa codna au-

cilebelia ara marto misi momxmareblebisTvis, aramed imaTTvisac, vinc iZ-

leva rekomendaciebs misi moxmarebis SezRudvis Sesaxeb.

informacia maswavleblisaTvisinformacia maswavleblisaTvis
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alkoholis gadamuSaveba ZiriTadad RviZlSi xdeba. RviZli aris organiz-

mis mTavari laboratoria, sadac xdeba toqsikuri nivTierebebis gauvnebel-

yofa. alkoholi, narkotikebi da maTi minarevebi azianebs RviZlis ujredebs. 

garda amisa, sisxlSi maTi mudmivad arseboba aiZulebs RviZls, zedmeti dat-

virTviT imuSaos. RviZlis ujredebi TandaTan ziandeba da iwyeba anTebiTi 

procesi _ toqsikuri hepatiti. 

alkoholis Warbad da sistematurad gamoyenebis fonze ganviTarebuli 

pirovnuli cvlilebebi ganpirobebulia cns-ze eTanolis toqsikuri zemo-

qmedebiT da gamoixateba individisTvis damaxasiaTebeli sawyisi pirovnuli 

Tvisebebis gatlanqebasa da gauxeSebaSi – pirovneba TiTqos xdeba Tavisi Ta-

vis `ufro iaffasiani gamocema~. SemdgomSi warmmarTvel faqtorad gvevline-

ba toqsikuri encefalopaTia, romelic saboloo jamSi iwvevs pirovnebis al-

koholur degradacias da Wkuasustobas.

alkoholuri degradacia vlindeba rogorc fsiqikuri (irRveva mexsi-

ereba, azrovneba xdeba araproduqtiuli, qveiTdeba inteleqti da fsiqofi-

zikuri aqtivoba), aseve ojaxur-socialuri degradaciis formiT.

amave dros viTardeba mZime somaturi da nevrologiuri garTulebebi —

RviZlis cirozi, pankreasisa da kuWis daavadebebi, gul-sisxlZarRvTa da sa-

sunTqi sistemebis mZime moSlilobebi. 
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Rvinis kultura saqarTveloSi da alkoholizmiRvinis kultura saqarTveloSi da alkoholizmi

saqarTvelo uZvelesi droidan mevenaxeoba-meRvineobis qveynad iTvleba.

`miwawylis~ or mTavar geografiul nawilad _ mTad da barad gayofa, 

swored mevenaxeobis gavrcelebis Tvalsazrisze iyo damyarebuli: sadamdi-

sac mevenaxeoba SesaZlebeli iyo, iqamdis qveyana barad iTvleboda, saiTganac 

vazis moyvana ukve SeuZlebeli iyo, im xaziTgan moyolebuli ukve mTad iyo 

miCneuli”(i. javaxiSvili). saqarTveloSi vazis 420 jiSi da saxeobaa cnobili.

Rvino yovelTvis iyo qarTuli kulturis da yofis ganuyofeli atribu-

ti rogorc qristianobamdel, ise qristianul epoqaSi _ hqonda sakraluri-

daniSnuleba religiur ritualebSi, mniSvnelovani adgili ekava sxvadasxva 

adaT-wesebSi.

saukuneebis ganmavlobaSi Camoyalibda qarTuli sufris fenomeni dad-

genili wesebiTa da ritualebiT: sufras hyavs xelmZRvaneli _ Tamada, pu-

robis gamZRoli. Cveulebriv, Tamadad irCeven pativsacem mamakacs,romelic 

sufris Tadarigis mcodnea da mWermetyvelebiT gamoirCeva. sufris daniS-

nulebis mixedviT (qorwili, Zeoba, dReoba, qelexi da sxva), Tamadas evale-

ba tradiciuli sadRegrZeloebis warmoTqma, smis wesierebis, sufraze wes-

rigis, cekva-simRerisa da lxinis mTeli msvlelobis regulireba; qarTuli 

sufra adamianebs Soris urTierTobis gansakuTrebuli formaa, romelic 

gulisxmobs keTilganwyobis demonstrirebas, erTmaneTis Rirsebis xazgas-

mas da xotbis Sesxmas sadRegrZeloSi; qarTul sufraze miRebulia Rvinis da 

ara magari sasmelebis daleva; Tumca bevris daleva vaJkacobad iTvleba, ga-

daTroba miuRebelia (`xe moWriT izomeba, moqeife _ fxizeli Rvinis smiT~). 

Tamada uflebamosilia zedmetad RvinomiRebul sufris wevrs ar misces sa-

dRegrZelos Sesmis ufleba.

qarTuli sufris tradicia gulisxmobs Rvinis zomier moxmarebas da 

ukanasknel wlebamde alkoholizms iSviaTi xasiaTi hqonda saqarTveloSi.

bolo aTwleulebSi qveyanaSi momxdarma socialur politikurma da eko-

nomikurma Zvrebma bevri problema Seqmna. Seicvala alkoholis miRebis xasi-

aTic. dRes xSirad svamen `gasaTiSad~. am daniSnulebas arayi ukeT asrulebs, 

vidre Rvino; dasaTrobad aryis gacilebiT naklebi raodenobaa saWiro da 

bevrad iafia. arayi ki, iseve rogorc sxva magari sasmelebi, sistematuri mox-

mrebisas wrafad iwves alkoholizmis Camoyalibebas.

alkoholizmi aris daavadeba, romelic viTardeba alkoholis xangrZli-

vi, sistematuri moxmarebis Sedegad da vlindeba fsiqikuri da fizikuri 

damokidebulebiT; axasiaTebs dauZleveli ltolva alkoholisadmi; tole-

rantoba; fizikuri, fsiqikuri da socialuri degradacia.

alkoholisadmi ltolva sxvadasxva adamians sxvadasxvagvarad uyalib-

deba. zogierTi svams 15 wlis ganmavlobaSi, magram ar kargavs kontrols sa-

kuTar qcevaze, zogs ki alkoholze damokidebuleba sul ramenime weliwadSi 

uyalibdeba. aRsaniSnavia, rom tradiciulad Rvinis mwarmoebel xalxebSi 

alkoholizmi SdarebiT iSiaTia, radgan arsebobs alkoholis zomierad mox-

marebis kulturuli normebi. CrdiloeTisa da aRmosavleT evropis zogierT 

qveyanaSi ki alkoholizmi sakmaod xSiri movlenaa. saqarTvelo erT-erTi 
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uZvelesi tradiciis mqone qveyanaa meRvineobisa da smis kulturis Tvalsaz-

risiT, magram ukanasknel wlebSi socialuri problemebis gamwvavebis, iaf-

fasiani magari sasmelebis moxmarebis farTo gavcelebis gamo, CvenSic Zalin 

gaxSirda alkoholizmiT daavadebis SemTxvevebi. 

arian adamianebi, romlebic gansakuTrebiT mgZnobiareni arian alkoho-

lis zemoqmedebis mimarT. sisxlSi spiritis garkveuli raodenoba maT gan-

sakuTrebul siamovnebas aniWebT, uumjobesebT gune-ganwyobas, uadvilebT 

urTierTobebs. isini sul ufro xSirad da xSirad mimarTaven alkohols sa-

siamovno drostarebis mizniT, magram TandaTan matulobs tolerantoba _ 

izrdeba alkoholis raodenoba, romelic saWiroa sasurveli efeqtis misa-

Rebad, sustdeba organizmis damcvelobiTi funqcebi _ qreba Rebinebis 

refleqsi. adamiani kargavs kontrols miRebuli sasmelis raodenobaze, 

uCndeba problemebi samsaxurSi, ojaxSi, magram am problemebiT gamowveuli 

usiamovnebebis an sircxvilis grZnobis gasaqarwyleblad, isev alkohols 

mimarTavs. es imas niSnavs, rom alkoholma am admianis cxovrebaSi gansa-

kuTrebuli adgili daikava, siamovnebis miRebis an problemebis `mogvarebis~ 

erTaderT saSualebad iqca.

alkoholizmi daavadebaa, romlis drosac adamiani ganagrZobs alkoho-

lis miRebas, miuxedavad imisa, rom sasmeli cxovrebaSi seriozul prob-

lemebs uqmnis. alkoholizmiT daavadebuli adamianis organizmi ise icvleba, 

rom mas alkoholis gareSe arseboba aRar SeuZlia.

bavSvebisaTvis alkoholi gansakuTrebiT sazianoa. maTi sxeulis wona 

naklebia, ufro male Tvrebian da maTi organizmi da tvini ufo advilad zi-

andeba. erTi alkoholuri mowamvlac ki SeiZleba, sasikvdilo aRmoCndes an 

gamoiwvios Tavis tvinis mZime dazianeba.

rac ufro axalgazrda asakSi iwyeba alkoholis miReba, miT ufro swrafad 

viTardeba miCveva. mozardisaTvis dReSi 1-2 boTli ludis regularuli 

miReba alkoholizmis winapirobas warmoadgens. Tu gaviTvaliswinebT alko-

holiT gamowveuli daavadebebis simravles da socialuri problemebis mra-

valferovnebas, aseve mis xelmisawvdomobas, alkoholi SeiZleba erT-erT 

yvelaze saSiS narkotikad CaiTvalos, miuxedavad misi legalurobisa.

dRes alkoholi advilad xelmisawvdomia yvelasTvis, maT Soris, mo-

zar debisTvisac. bazari gajerebulia iaffasiani, xSirad falsificirebuli 

ma ga ri alkoholuri sasmelebiT. stresis mdgomareobaSi myofi adamianebi 

upi ratesobas aniWeben magar sasmelebs, romlebic ufro iafia da swrafad 

aT robs. mosaxleobis gaRaribebuli da umuSevari nawili upiratesad etaneba 

iaf fasian magar alkoholur sasmelebs. gaxangrZlivebuli stresuli situa-

cia xels uwyobs alkoholizmis gavrcelebas. umuSevrobis zrda, ufro me-

tad, vidre kritikuli cxovrebiseuli an konfliqturi situaciebi, warmoad-

gens damokidebulebis aRmocenebis xelSemwyob faqtors.
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TambaqoTambaqo

Tambaqo mcenareuli nawarmia. ganasxvaveben kulturul anu mosawev Tam-

baqos (icoti ana tabacum) da wekos. Tambaqos bolis Semadgenloba rTulia da Sei-

cavs 500-mde nivTierebas. ZiriTad farmakologiurad aqtiur nivTierebebs 

miekuTvneba nikotini (mwvave efeqtebi) da fisi (qronikuli efeqtebi). mwe-

velebis mier Sewovili nikotinis raodenoba varirebs 90%-idan (sigaretis 

mwevelni, romelnic bols isunTqaven) 10%-mde (sigarebis da Cibuxis mwevel-

ni, romelnic bols ar isunTqaven, nikotini Seiwoveba piris Rrudan).

rogor moqmedebs Tambaqo organizmze?

Sewovili nikotini organizmSi metabolizdeba biologiurad inertul 

nivTierebebamde da mcire raodenobiT Seucvleli saxiT gamoiyofa Sardis 

saSualebiT.

Tambaqos boli Seicavs 1-5 %-mde naxSirJangs, amitom mwevelebis sisxlSi he-

moglobinis garkveuli nawili (3-15 %-mde) warmodgenilia karboqsihemoglobi-

nis saxiT, romelic ar monawileobs Jangbadis transportirebis procesSi. 

Tambaqos bolis kondensatebSi identificirebulia nivTierebebi (poli-

cik luri naxSirwyalbadebi, nitronaerTebi), romlebic eqsperimentebiT kan-

cerogenul Tvisebebs avlenen.

nikotins SeuZlia cns-is rogorc stimulireba, aseve daTrgunva. misi 

efeqti cns-ze ganisazRvreba doziT, miRebis intervalebiT da damokidebu-

lia individis fsiqikur mdgomareobaze. nikotins Seswevs unari Seamsubuqos 

sevda an SfoTva. pirebi, romlebzec nikotini amgznebad moqmedebs, naklebad 

ewevian, vidre isini, vizec nikotins damamSvidebeli efeqti gaaCnia.

gul-sisxlZarRvTa sistemaze nikotinis zemoqmedeba ganpirobebulia sim-

paTikuri nervuli sistemis stimulaciiT – kanis sisxlZarRvebi viwrovdeba, 

kunTebis sisxlZarRvebi farTovdeba, guliscema Cqardeba, arteriuli wneva 

matulobs.

nikotini amaRlebs sisxlSi cximovani mJavebis dones, rasac klinikuri 

mniSvneloba aqvs aTerosklerozis ganviTarebisaTvis. damwyeb mwevels Sei-

Zleba ganuviTardes gulisreva da Rebineba (Rebinebis centris stimulaciis 

Sedegad); kuW-nawlavis mamoZravebel da sekreciul aqtivobaze arsebiT gav-

lenas ar axdens.

ra SeiZleba moyves Tambaqos xangrZliv moxmarebas?

adamiani, romelic dReSi daaxloebiT 25 cal sigarets eweva, sicocxlis 

xangrZlivobas imoklebs saSualod 5 wliT (aSS-sa da inglisSi Catarebu-

li gamokvlevebis monacemebiT). sikvdilianobis momatebuli riski (aramwe-

velebTan SedarebiT) mcirdeba mowevis Sewyvetis Semdeg da daaxloebiT 10-15 

wlis Semdeg aRwevs aramwevelebis Sesatyvis dones.

filtvebis, piris Rrusa da xaxis kibos ganviTarebis riski mwevelebs gaci-

lebiT maRali aqvT, vidre aramwevelebs. xolo gulis iSemiuri daavadebisa-

gan mwevelebSi sikvdilianoba orjer ufro metia, vidre aramwevelebSi.

xangrZlivi moxmarebis gverdiTi efeqtebi vlindeba filtvebis da-

zianebis ori sxvadasxva formiT: lorwos hipersekreciiT gamowveuli qroni-

kuli bronqitiT, romelsac Tan sdevs Setevismagvari xvela naxveliT da filt-
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vis qsovilis dazianebis Sedegad ganviTarebuli qronikuli obstruqciuli 

daavadebebiT. kerZod, viTardeba emfizema, romelic progresuli mimdinare-

obiT xasiaTdeba.

aramwevelebTan SedarebiT, mwevelebi orjer ufro xSirad avaddebian 

kuWisa da Tormetgoja nawlavis wyluliT. es dakavSirebulia imasTan, rom 

moweva aZnelebs wylulebis Sexorcebas da zrdis recidivebis sixSires. mwe-

velebs aseve xSirad uviTardebaT kbilebisa da RrZilebis daavadebebi.

ra aris pasiuri moweva?

bevri aramweveli ganicdis Tambaqos bolis zemoqmedebas, radgan isunT-

qavs mas saxlSi, samsaxurSi, sazogadoebrivi TavSeyris adgilebSi, yvelgan, 

sadac arian mwevelebi. radgan es procesi ar aris damokidebuli adamianis 

survilze, mas SeiZleba vuwodoT pasiuri moweva.

pasiuri mowevis mavneblobis xarisxis dadgena Znelia. boli, romelic 

gaivlis TambaqoSi da xvdeba mwevelis organizmSi, aris ZiriTadi nakadi, 

xolo mbJutavi Tambaqos boli, romelic garemomcvel sivrceSi xvdeba da 

romelsac isunTqavs mwevelic da aramwevelic, aris bolis Tanmdevi, meora-

di nakadi. ZiriTadi da Tanmdevi nakadebis boli SemadgenlobiT erTmaneTi-

sagan gansxvavebulia; amave dros, aqtiuri mweveli ganicdis Tambaqos bolis 

ZiriTadi nakadis zemoqmedebas, xolo pasiuri mweveli – oTaxis haeriT gan-

zavebuli bolis Tanmdevi nakadis zemoqmedebas.

ganzavebis xarisxi damokidebulia mwevelsa da aramwevels Soris manZil-

ze da oTaxis ventilaciaze. aramwevelis mier SesunTquli bolis sxvadasxva 

komponentebi varirebs da Znelad ganisazRvreba. qalaqSi mcxovrebi aramwe-

velebis daaxloebiT naxevaris sisxlSi isazRvreba nikotini.

saboloo jamSi, sigareti klavs yovel meore mwevels da mniSvnelovnad 

umoklebs sicocxles danarCenebs.






