




IX klasi

moswavlis wigni 

biologia

grifminiWebulia saqarTvelos ganaTlebisa da mecnierebis 

saministros mier 2021 wels

pirveli nawili

marina sexniaSvili



2

IX klasi, moswavlis wigni

biologia

samecniero redaqtori malxaz mayaSvili
    mecnierebaTa doqtori

teqstis redaqtori neli elizbaraSvili

kompiuteruli uzrunvelyofa 

manana kvernaZe

© gamomcemloba `klio~, 2021 

© gamomcemloba `meridiani~, 2021 

© marina sexniaSvili, 2021

yvela ufleba daculia

ISBN 978-9941-496-13-4  (orive nawilis) 

ISBN 978-9941-496-09-7  (pirveli nawilis)

pirveli gamocema (2021)

Sps gamomcemloba `meridiani~

al. yazbegis #47, Tbilisi

tel.: (+995 32) 239 15 22

E-mail: meridiani777@gmail.com

Sps `gamomcemloba klio~

aRmaSeneblis gamz., #181-2,

Tbilisi, 0112

tel.: (+995 32) 234 04 30

E-mail: book@klio.ge; www.klio.ge

marina sexniaSvili



3

sarCevi

Sesavali  ................................................................................................................6

Tema 1.  adamianis maregulirebeli sistemebi ......................................................... 10

1.1. regulaciis meqanizmebi. nervuli sistema ............................................... 12

1.2. neironebi da nervebi ................................................................................... 14

1.3. nervuli sistemis moqmedebis meqanizmi .................................................... 17

1.4. zurgis tvinis struqtura da funqciebi ................................................. 20

1.5. Tavis tvinis struqtura da funqciebi .................................................... 23

1.6. Tavis tvinis hemisferoebi ......................................................................... 27

1.7. periferiuli nervuli sistema .................................................................. 31

1.8. upirobo da pirobiTi refleqsebi ............................................................ 34

1.9. fsiqoaqtiuri nivTierebebi da adamianis janmrTeloba ......................... 38

1.10. endokrinuli sistema da misi moqmedebis meqanizmi .............................. 43

1.11. hipofizis hormonebi da maTi funqciebi ................................................ 47

1.12. farisebri jirkvlis funqciebi ............................................................... 51

1.13. sisxlSi glukozis donis regulacia ...................................................... 54

Tema 1-is Sejameba ................................................................................................ 57

 

Tema 2.  SegrZnebis organoebi .................................................................................. 65

2.1. SegrZnebis organoebi da maTi mniSvneloba ............................................. 66

2.2. mxedvelobis organos agebuleba da mniSvneloba ................................... 68

2.3. mxedvelobis darRveva ................................................................................ 72

2.4. mxedvelobis daqveiTebis mizezebi da mkurnalobis meTodebi ............. 76

2.5. smenis organos agebuleba da funqciebi .................................................. 79

2.6. smenis darRveva ............................................................................................ 82

Tema 2-is Sejameba ................................................................................................ 85

 



4

Tema 3.  reproduqciuli sistema da janmrTeloba ................................................. 90

3.1. gamravleba adamianSi. sqesobrivi momwifebis periodi ........................... 91

3.2. adamianis reproduqciuli sistema ............................................................ 93

3.3. menstrualuri cikli .................................................................................. 96

3.4. ganayofiereba ............................................................................................... 99

3.5. bavSvis ganviTareba da dabadeba .............................................................. 103

3.6. nayofis ganviTarebaze moqmedi faqtorebi ............................................ 106

3.7. sqesobrivi gziT gadamdebi infeqciuri daavadebebi ............................ 109

3.8. naadrevi sqesobrivi kavSiri da misi Sedegebi ....................................... 114

Tema 3-is Sejameba .............................................................................................. 118

swavlis procesis analizisTvis ..................................................................... 124

danarTi 1 ........................................................................................................... 125

danarTi 2 ........................................................................................................... 126

danarTi 3 ........................................................................................................... 130

danarTi 4 ........................................................................................................... 131

danarTi 5 ........................................................................................................... 132

ganmartebiTi leqsikoni ................................................................................... 133



moswavlis wignSi gamoyenebuli pirobiTi niSnebi

davalebebi _kiTxvebze pasuxebis gacema, muSaoba savar-
jiSoebsa da situaciur amocanebze; suraTebze, grafikeb-
sa da cxrilebSi mocemuli mona cemebis analizi, monace-
mebis organizeba sqemebSi.

praqtikuli davalebebi _ kvleviTi samuSao: dakvirveba, 
eqsperimenti, soci ologiuri kvleva kiTxvarebis, inter-
vius saSualebiT, Catarebuli kvlevis monacemebis analizi, 
daskvna, kvlevis angariSis momzadeba; sakvlevi kiTxvis das-
ma; modelis Seqmna da gamoyeneba; proeqtis ganxorcieleba.

samizne cnebebi, qvecnebebi, samecniero terminebi da maTTan 
dakavSirebuli sakiTxebi.

gaixsene _ biologiaSi an sxva sagnebSi miRebuli codnis 
gaxseneba.

mecniereba praqtikaSi _ mecnieruli Teoriis kavSiri da 
gamo yeneba realur cxovrebaSi, mniSvnelovani mecnieruli 
aRmoCenebi da misi Sefaseba, gavlena teqnologiebis ganvi-
Tarebaze, sazogadoebasa da ga remoze.

Sejameba _ paragarafis ZiriTadi ideebi.
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ras Seiswavli am saxelmZRvanelos gamoyenebiT?

am wigniT gaecnobi adamianis maregulirebel, SegrZnebisa da  reproduqciul  
sistemebs. imsjeleb am organoTa sistemebis struqturis, moqmedebis meqa-
nizmis, biologiuri rolisa da maT daavadebaTa prevenciis gzebze. aseve, 
Seiswavli ujredSi mimdinare nivTierebaTa cvlis procesebs, romlebic gana-
pirobebs sasicocxlo Tvisebebis gamovlenas. isaubreb saxeobebis/popula-
ciebis mravalferovnebis evoluciur, genetikur da ekologiur safuZvlebze.

yoveli Tema saxelmZRvaneloSi gaSuqebulia sxvadasxva sakiTxis magaliTze, 
romelTaganac zogierTi sakmaod Rrmadaa ganxiluli. maswavlebelTan erTad 
SegiZlia gadawyvito, TemaSi romel sakiTxs Seiswavli Rrmad da praqtikuli 
xasiaTis romel davalebas Seasruleb.

rogor unda isargeblo saxelmZRvaneloTi?

yovel adamians aqvs swavlis Tavisi xer xi, magram qvemoT mocemuli rCevebi, 
vfiqrobT, maqsimalurad dagexmareba  saxelmZRvanelos efeqturad gamoyene-
baSi. 

• yuradRebiT gaecani saxelmZRvaneloSi mocemuli rubrikebis aRweri-
lobas; 

Sesavali
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• gaecani Temis Sesaval nawils, romelic warmodgenas Segiqmnis misi Si-
naarsisa da ZiriTadi ideebis Sesaxeb; 

• paragrafis Sinaarsis gacnobamde gaecani rubrikas `ZiriTadi cnebe-
bi, qvecnebebi, mecnieruli terminebi da maTTan dakavSirebuli sakiTxebi~; 
saxelmZRaneloSi mocemuli rubrika ̀ gaixsene~ dagexmareba biologiasa da sxva 
sagnebSi adre miRebuli codnis gaaqtiurebaSi, axali sakiTxebis gaazrebulad 
da Rrmad SeswavlaSi; gaecani paragrafis Sinaarss, teqstis garda, isargeb-
le ilustraciebiTa da maTze mocemuli teqsturi informaciiT; paragrafis 
wakiTxvis Semdeg axseni an ganmarte cnebebi, terminebi da maTTan dakavSirebu-
li sakiTxebi. amaSi dagexmareba paragrafSi mocemul davalebebze muSaoba (te-
qstSi `*~-iT aRniSnuli sityvebis ganmarteba ixile ganmartebiT leqsikonSi); 

• yuradRebiT gaecani da kargad daimaxsovre paragrafis bolos `Se-
jamebaSi~ mocemuli ZiriTadi ideebi; 

• Teoriul masalasTan dakavSirebul saintereso istoriebs, am sakiTxe-
bis teqnologiebTan da cxovrebiseul praqtikasTan kavSiris Sesaxeb Seityob 
rubrikaSi _ `mecniereba praqtikaSi~; 

• yoveli Temis dasrulebis Semdeg mocemulia Temis Sejameba, romelSic 
Tavmoyrilia mTavari ideebi, mravalferovani davalebebi TviTSefasebisTvis. 
davalebebis Sesruleba dagexmareba Temis farglebSi Seswavlil ZiriTad cne-
bebs, qvecnebebsa da samecniero terminebs Soris kavSiris dadgenaSi. 

ra aqtivobebs Seasruleb? 

Sen gelis Zalian saintereso da mravalferovani aqtivobebi, romlebsac 
gTavazobT saxelmZRvaneloSi, magaliTad, kvlevis angariSis momzadeba, sapre-
zentacio masalis warmodgena posterebis an eleqtronul formatSi, sain-
formacio bukletebis momzadeba da sazogadoebaSi gavrceleba, biologiu-
ri procesebis, movlenebis, kanonzomie rebebis amsaxveli sqemebis Sedgena da 
wardgena klasis winaSe, argumentirebuli msjeloba da sxv.  am aqtivobebis 
Sesruleba dagexmareba Teoriuli sakiTxebis cxovrebiseul praqtikasa da/an 
yoveldRiur cxovrebasTan dakavSirebaSi.  

rogorc wina klasebis biologiis kursSi, axlac didi yuradReba eqceva 
samecniero kvlevebis organizebas. mogiwevs eqsperimentis, cdebis dagegmva da 
ganxorcieleba. kvleviTi samuSaos ganxorcielebisas dagWirdeba monacemebis 
Segroveba sxvadasxva xerxiT.

ufro xSirad monacemebi SeaqvT cxrilSi, romlis Sevsebasac Tavisi wesi 
aqvs. monacemTa cxrili organizebulia damokidebuli da damoukidebeli 
cvladebiT. Cveulebriv, damoukidebuli cvladi mocemulia cxrilis marcxe-
na svetSi, xolo marj vena svetSi _ damokidebuli cvladi. zogjer saWiroa 
frCxilebSi miTiTebuli iyos cvladis sazomi erTeuli. yvela cxrils unda 
hqondes nomeri da dasaxeleba. SegaxsenebT, rom eqsprimentis Catarebis dros 
gainteresebs aris Tu ara dakvirvebis obieqti damokidebuli romelime konkre-
tul faqtorze da rogor icvleba dakvirvebis obieqti am faqtorze damoki-
debulebiT. amgvarad, dakvirvebis obieqti damokidebuli cvladia, xolo 
faqtori _ damoukidebeli cvladi. 

ganvixiloT monacemTa cxrilis konkretuli magaliTi. mecnieri Seiswavlis, 
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cxrili1. sirbilis xangrZlivoba da daxarjuli kaloriebi

sirbilis xangrZlivoba (wT.) daxarjuli energiis raodenoba (kal)

10

20

30 260

170

80

damoukidebeli 
cvladi

damokidebuli 
cvaladi

mas Semdeg, rac mecnierebi monacemebs Caweren cxrilSi, isini am monacemebis 
mixedviT zogjer grafiks adgenen, raTa ufro TvalsaCino gaxadon eqsperimen-
tis Sedegebi. amitom mecnierebi TavianTi eqsperimentebis Sedegebs erTmaneTs 
xSirad cxrilebisa da grafikebis saxiT uziareben. grafiki or cvlads Soris 
kavSirs aCve nebs. es mecnierebs exmareba miRebuli monacemebidan daskvnis ga-
motanaSi. grafikze damoukidebeli cvladi, Cveulebriv, datanilia X RerZze, 
damokidebuli cvladi ki _ Y RerZze. orive RerZi dasaTaurebulia cvladis 
saxeliT da sazomi erTeuliT. grafikis agebamde aseve mniSvnelovania grafikis 
RerZebze zusti masStabis gansazRvra, raTa yvela monacemTa wertili srul-
fasovnad iqnes datanili. qvemoT gTavazobT xazovani grafikis nimuSs.

grafiki #. atmosferoSi CO
2
-is donis cvlileba dRe-Ramis ganmavlobaSi
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dRe-Ramis dro (sT) damoukidebeli 
cvladidamokidebeli 

cvladi

900

800

700

24:00 4:00 8:00 12:00 16:00 20:00 24:00

Tu rogor icvleba organizmis mier daxarjuli energia sirbilis xangrZlivo-
bis mixedviT. adamianebi darbodnen sxvadasxva drois ganmavlobaSi: 10, 20 da 
30 wuTi. yvela SemTxvevaSi zomavdnen daxarjuli energiis raodenobas kalo-
riebSi da Sedegebs aRricxavdnen monacemTa cxrilSi. ra aris am SemTxvevaSi 
damokidebuli da ra  damoukidebeli cvladi? damokidebuli cvladia daxar-
juli  energia, romelic icvleba sirbilis xangrZlivobis mixedviT. Sesabami-
sad, sirbilze daxarjuli dro aris damoukidebeli cvladi.
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rogorc zemoT aRvniSneT, mogiwevs Catarebuli kvlevis mixedviT angariSis 
dawera da wardgena. gTavazobT kvlevis angariSis nimuSs.

vimedovnebT, rom mogewoneba am wigniT muSaoba! 
gisurvebT warmatebebs!

საკვლევი კითხვა როგორ იცვლება ფოტოსინთეზის სიჩქარე ზაფხულსა და შემოდგომაზე?

ჰიპოთეზა ქლოროპლასტები  შეიცავენ პიგმენტ ქლოროფილს და მათ შეუძლიათ 

ფოტოსინთეზის წარმოება. ფოტოსინთეზის სიჩქარე დამოკიდებული იქნება ujredSi 

ქლოროპლასტების რიცხვზე: რაც მეტი იქნება ფოთლის უჯრედებში qloroplasti, 
მით სწრაფად წარიმართება მათში ფოტოსინთეზი.  ვფიქრობ, ზაფხულში 
მეტი ქლოროპლასტი იქნება ფოთლებში და ფოტოსინთეზიც უფრო სწრაფად 
წარიმართება. 

ცვლადები: დამოუკიდებელი - ზაფხულსა და შემოდგომაზე შეგროვებული სხვადასხვა saxeobis  
ხის ფოთლები, დამოკიდებული - ქლოროპლასტების რაოდენობა ფოთოლში,
saკოnტროლo ცვლადები - 1. ერთსა და იმავე ტერიტორიაზე აღებული ფოთლის 
ნიმუშები, 2. ერთი სახეობის ხის ნიმუშები 

კვლევის ეტაპების 
აღწერა

ზაფხულსა და შემოდგომაზე მოვაგროვე სხვადასხვა saxeobis ხის ფოთლები და 

მათში ქლოროპლასტების რაოდენობა განvსაზღვრე მიკროსკოპის საშუალებით, 
მონაცემები აღვრიცხე მონაცემთა ცხრილში:

ხის ფოთლები
ქლოროპლასტების saSualo რაოდენობა ფოთლებში  

(რიცხვი/უჯრედი)

ზაფხულში შეგროვებული Semodgomaze შეგროვებული

არყი 192 44

ცაცხვი 182 32

ნეკერჩხალი 183 28

ტირიფი 177 35

მონაცემთა 
ანალიზი

ზაფხულში შეგროვებული ყველა სახეობის ხის ფოთლის ნიმუშების უჯრედებში  გაცი-
ლებით დიდი რაოდენობით აღმოვაჩინეთ ქლოროპლასტები, ვიდრე შემო დგომაზე 
შეგროვებულ ფოთლის ნიმუშებში

დასკვნა რადგან ზაფხულში შეგროვებულ ფოთლებში აღმოჩნდა ქლოროპლასტების დიდი 
რაოდენობა, ფოტოსინთეზი კი ქლოროპლასტებში მიმდინარეობს, შესაბამისად, რაც 
მეტი ქლოროპლასტი იქნება ფოთოლში, მით სწრაფად წარიმართება ფოტოსინთეზი. 
ამრიგად, ფოტოსინთეზის პროცესის სიჩქარე მაღალია ზაფხულში,  შემოდგომაზე კი 
მცირდება.



10

ismis musika da lamazad Cacmuli baletis msaxiobebi scenaze gamodian. 
maTi yoveli moZraoba _ adgilze triali, naxtomi, cekva _ musikis taqtis 
cvli lebis Sesabamisia. maTi moZraoba zusti, dabalansebuli da Zalian msubu-
qia. aseTi garegnuli simsubuqis miuxedavad, am dros CarTulia organizmis 
sxva dasxva rTuli sistema: maTi ConCxis kunTebi amoZravebs Zvlebs scenaris 
qoreografiis Sesabamisad; SegrZnebis organoebiT aRiqvamen musikas, xeda-
ven  erTmaneTsa da scenas; sisxlis mimoqcevisa da sasunTqi sistemebi kunTebs 
gaZlie rebulad amaragebs JangbadiTa da sakvebi nivTierebebiT. amrigad, mTe-
li speqtaklisa Tu koncertis ganmavlobaSi SeTanxmebulad muSaobs sxvada-
sxva organo da organizmi moqmedebs, rogorc erTi mTliani sistema. 

ra uzrunvelyofs organizmSi sxvadasxva organosa da organoTa sistemis 
SeTanxmebul moqmedebas?

yvela cocxal organizms aqvs unari, garemoSi momxdari cvlilebebisa da 
sakuTari moTxovnilebebis Sesabamisad Secvalos sxvadasxva fiziologiuri 
procesi. es SeuZlebeli iqneboda specialuri maregulirebeli meqanizmebis 
gareSe. umaRles cxovelur organizmebSi (maT Soris, adamianSi) maregulire-
bel sistemas qmnis nervuli da endokrinuli sistemebi. 

Temis Seswavlis dros mogiwevs Semdeg sakvanZo kiTxvebze pasuxis gacema:
• rogor xorcieldeba organizmis sxvadasxva sistemis SeTanxmebuli moq-

medeba? 
• ra Sedegebi SeiZleba mohyves organizmis maregulirebeli sistemebis 

darRve vebs? 
• ra biologiuri mniSvneloba aqvs upirobo da pirobiT refleqsebs? 
• ra mniSvneloba aqvT Sinagani sekreciis jirkvlebs homeostazis SenarCune-

baSi? 
• ra gavlenas axdens fsiqoaqtiuri nivTierebebi mozardis nervul siste-

maze?

Tema 1. adamianis maregulirebeli sistemebi
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nervuli sistema

warmoidgine, rom zafxulis mSvenieri dRea, imyofebi SenTvis sayva-
rel  adgilas (sanapiroze, parkSi, tyeSi an Sens ezoSi) da kiTxulob 
Zalian saintereso wigns. uceb mxarze igrZeni Cxvleta. Sen swrafad 
dade wigni da cdilob daartya koRos, sanam gafrindeba. 

ra moxda? axlaxan Sen koRosTan `brZolaSi~ CaerTe; koRo, gafrinda. 
magram rogor mixvdi, rom koRom gikbina? rogor imoqmeda Senma orga-
nizmma swrafad da moaxdina reagireba iqamde, sanam koRo gafrindeboda? 
am TavSi ipovi pasuxebs am kiTxvebze. Sen gaigeb, Tu adamianis erT-erTi 
organoTa sistema _ nervuli sistema _ garemos cvlad pirobebze rogor 
reagirebs da aanalizebs mas, akontrolebs da aregulirebs Sesabamis 
fiziologiur procesebs Zalian mcire drois ganmavlobaSi.
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 sasicocxlo  Tvisebebi:  
ho meostazi, fiziologiuri pro-
cesebis regu laciis meqanizmebi 

– nervuli impulsi, nervuli  regula-
cia, endokrinuli regulacia.
 struqtura da funqcia: organoTa siste-
ma _ nervuli sistemis funqciebi; organo 
_ Tavis tvini, zurgis tvini, nervebi, 
nervuli kvanZebi; nivTiereba _ hormoni, 
biologiurad aqtiuri nivTiereba*.

miuxedavad imisa, rom mravalujre-
diani organizmi mravali ujredisgan, 
sxva dasxva tipis qsovilisa da gansxvave-
buli funqciis organosgan Sedgeba, igi 
funqcionirebs, rogorc erTi mTliani 
sistema. ujredebi, qsovilebi, organoebi 
garegani da Sinagani garemos cvlilebis 
sapasuxod SeTanxmebulad moqmedeben da 
organizmisaTvis saWiro funqcias axor-
cieleben. 

adamianis organizmSi sxadasxva struq-
turuli komponentis SeTanxmebuli moq-
medeba da fiziologiuri procesebis 
regulacia xorcieldeba regulaciis ori 
formiT: nervuli da humoruli. nervu-
li regulacia xdeba eleqtruli bunebis 
nervuli impulsebis saSualebiT. nervu-
li regulacia iZleva garemoSi momxdar 
cvlilebaze _ gamRizianebelze _ swra-
fi reagirebis saSualebas. gamRizianeb-
lis zemoqmedebis adgilidan informacia 

Zalian swrafad gadaecema sxeulis im 
ubanSi, sadac xdeba informaciis gaanali-
zeba, aRqma da Sesabamisi pasuxis gace-
ma. nervul regulacias nervuli sistema 
axor cielebs.

humoruli regulacia (`humor~ laTinu-
ri sityvaa da siTxes niSnavs) xorcielde ba 
qimiuri nivTierebebiT, romlebic sxvada-
sxva qsovilidan da organodan sisxlSi 
gamoiyofa da mTel sxeulSi vrceldeba. 
xSirad am funqcias asrulebs biologi-
urad aqtiuri nivTiereba hormoni. hor-
monebis didi umravlesoba warmoiqmneba 
specialur jirkvlebSi, romelTac Sina-
gani sekreciis _ endokrinuli jirkvle-
bi _ ewodeba da isini qmnian endokrinul 
sistemas (dawvrilebiT am sakiTxs Semdeg  
gaecnobi). 

nervuli da endokrinuli sistemebi 
erTmaneTTan mWidrodaa dakav Sirebuli. 
erTi mxriv, nervuli sis te mis moqme-
debaze gavlenas axdens sisxliT mita-
nili hormoni, meore mxriv,   hormo-
nis warmoqmnasa da sisxlSi gamoyofas 
akontrolebs nervuli sistema. endok          -
rinuli sistema nervul sistemasTan  
erTad  aregulirebs zrdasa da ganvi-
Tarebas, organizmis reagirebas garegani 
da Sinagani garemos cvlilebaze. regu-
laciis es formebi umniSvnelovanes rols 
asru leben homeostazSi. SegaxsenebT, 
rom homeostazi aris organizmis Tvise-
ba, garemos cvlad pirobebSi SeinarCunos 
Sinagani garemos SefardebiTi mudmivoba. 
homeostazis SenarCunebas uzrunvelyofs 
organizmSi mimdinare rTuli procesebis 
erToblioba, romlebsac aregulirebs 
ner vuli da endokrinuli sistemebi.

 rogor xorcieldeba fiziologiuri procesebis  regulacia?

XVIII saukunis 80-ian wlebSi italielma mecnierma luiji galvanma aRmoaCina, rom nervuli 
qsovili avlens eleqtrul aqtivobas. es eleqtruli aqtivoba gamoixateboda nervuli impul-
sis saxiT, romelic vrceldeba nervuli ujredis membranis gaswvriv.

1.1. regulaciis meqanizmebi. nervuli sistema

daasaxele mravalujrediani organiz-
mebis organizaciis doneebi. 

• ra aris homeostazi?
• ra mniSvneloba aqvs organizmisTvis 

homeostazis SenarCunebas?
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• nervuli sistema akontrolebs da aregulirebs adamianis organizmis yvela funqcias; 

• funqciaTa regulacia niSnavs imas, rom garegan da Sinagan garemoSi momxdari cvlile-

bebis, organizmis moTxovnilebis mixedviT, Sesabamisi organos/organoebis moqmedeba 

aqtiurdeba an Seneldeba; 

• nervuli sistema nervuli impulsis saxiT iRebs da gadascems informacias organizmSi 

mimdinare procesebis Sesaxeb, reagirebs garegan da Sinagan cvlilebebze; 

• adamianis nervuli sistema Sedgeba centraluri nervuli sistemisgan (Tavis tvini da 

zurgis tvini) da periferiuli nervuli sistemisgan (nervebi da nervuli kvanZebi).

ra qmnis adamianis nervul sistemas da ra funqciebs asrulebs igi?

1. aRwere msgavseba da gansxvaveba nervul da humorul regulaciebs Soris.
2. ra struqturebi qmnis adamianis nervul sistemas?
3. ra funqciebs asrulebs nervuli sistema?
4. ras niSnavs funqciaTa regulacia?
5. ganasxvave erTmaneTisgan cns-isa da pns-is struqtura da funqciebi.

adamianis nervuli sistema Sedgeba centra-
luri nervuli sistemisgan (cns) da peri-
feriuli nervuli sistemisgan (pns). cns-s 
qmnis Tavisa da zurgis tvini. cns _ es aris 
adgili, sadac gaanalizdeba Sesu li informa-
cia da miiReba gadawyvetileba, Tu ra saxis 
moqmedebiT unda upasuxos orga nizmma miRe-
bul informacias. pns-s qmnis nervebi da ner-
vuli kvanZebi (sur.1.1). pns uzrunvel yofs 
nervuli impulsebis saSua lebiT infor-
maciis gatarebas cns-sa da sxeu lis danarCen 
nawilebs Soris orive mimarTulebiT.

nervuli sistemis funqciebi:
• aregulirebs TiToeuli organosa da qso-

vilis funqcionirebas;
• uzrunvelyofs sxvadasxva qsovilis, or-

ganosa da organoTa sistemis SeTanxmebul 
moqmedebas;

• organizms akavSirebs garemosTan;
• misi moqmedeba udevs safuZvlad Zils, 

mexsierebas, metyvelebas, azrovnebasa da 
sxva fsiqikur procesebs.
nervul sistemas qmnis nervuli qsovili 

(sur.1.2). nervul qsovilSi aris ori tipis 
ujredebi: nervuli ujredebi _ neironebi da 
gliuri ujredebi. gliuri ujredebi neiro-
nebze 10-jer metia, isini gars akravs neiro-
nebs da xels uwyobs funqciis SesrulebaSi.

sur. 1. 2

neironebi

nervuli 
kvanZebi

nervebi

Tavis tvini

zurgis tvini

periferiuli 
nervuli 
sistema

centraluri 
nervuli 
sistema

sur. 1.1
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1.2. neironebi da nervebi

ra aris nervuli sistemis struqturuli da funqciuri erTeuli?

mgrZnobiare/sensoruli neironi

mamoZravebeli/motoruli neironi

belis zemoqmedebas upasuxos aRznebiT _ 
aRznebadoba.

nervuli sistemis funqciebi dakavSire-
bulia neironebis struqturasa da Tvi-
sebebTan. neironebSi gamRizianeblis sa-
pasuxod warmoiqmneba eleqtruli bunebis 
nervuli impulsi, romelic vrceldeba da 
gadaecema sxva neirons. amrigad, neironi 
nervuli sistemis ZiriTadi struqturu-
li da funqciuri erTeulia. 

neironebis klasifikacia SeiZ leba sam 
tipad imis mixedviT, Tu ra mimarTulebiT 
gadascemen informacias nervuli impul-
sis saxiT: mgrZnobiare/sensoruli, mamoZ-
ravebeli/motoruli da CarTuli/asoci-
aciuri neironebi (sur.1.3). mgrZnobiare 
neironebi informacias gadascemen peri-
feriidan (mag., SegrZnebis organoebi-
dan) cns-s, mamoZravebeli _ cns-dan 
periferii sken romelime organos (mag., 

dendriti

birTvi

neironis sxeuli

aqsoni

mielinis 
garsi

aqsonis  
daboloeba

nervuli impulsis 
gadacemis 
mimarTuleba

nervuli sistema uzrunvelyofs orga-
nizmis swraf da zust reagirebas gare-
gani da Sinagani garemos cvlilebebze. 

Sen ukve ici, rom yvela organizmisTvis 
damaxasiaTebeli erT-erTi sasicocxlo 
Tvisebaa gaRizianebadoba _ organizmis 
sapasuxo reaqcia gamRizianebelze. ner-
vul, kunTovan da jirkvlovan epiTelur 
ujredebSi gamRizianeblis sapasu xod 
mimdinareobs iseTi fizikur-qimiu-
ri cvlilebebi, rac iwvevs nervuli im-
pulsis warmoqmnasa da mezobel ubnebze 
gavrcelebas. am process aRzneba ewode-
ba, xolo  ujredis Tvisebas,  gamRiziane-

• ra qmnis centralur nervul siste-
mas? periferiul nervul sistemas?

• ra funqciebs asrulebs nervuli 
sistema?

sur. 1.4sur. 1.3

 struqtura da funqcia:  
ujredi _ sensoruli, motoruli 
da CarTuli neiro nebi, neironis 

struq tura (sxeuli, dendriti, aqsoni) 
da maTi funqciebi;

 sasicocxlo Tvisebebi: gaRizianebado-
ba _ nervuli impulsis warmoqmna da 
gavrceleba, aRzneba, aRznebadoba.

CarTuli/asociaciuri neironi
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neironis 

struqtura
agebulebis Tavisebureba funqciebi

neironis  
sxeuli

neironis yvelaze didi nawili, romelSic 
aris birTvi da citoplazmis didi moculoba; 
mas ar aqvs mielinis garsi. sxeulebis grovebi 
cns-Si warmoqmnis rux nivTierebas an birT-
vebs, xolo centraluri nervuli sistemis 
gareT _ nervul kvanZebs.

akontrolebs neironis 
funqcio nirebas, misi da-
zianebiT neironi kvdeba

dendritebi

neironis datotvili morCebia, romlebic 
SeiZleba erT neirons ramdenime hqondes, maT 
ar aqvT mielinis garsi. neironis sxeulebTan 
erTad centralur nervul sistemaSi rux 
nivTierebas warmoqmnian.

maTi meSveobiT nervuli im-
pulsebi gadaecema neironis 
sxeuls

aqsoni

grZeli, mcired datotvili morCia. aqsonebs 
xSirad gars akravs TeTri feris mielinis 
garsi; aqsonebis erToblioba cns-Si TeTr 
nivTierebas warmoqmnis, cns-is gareT ki _ 
nervebs. 

maTi meSveobiT nervuli im-
pulsebi neironis sxeuli-
dan gamodis; mielinis garsi 
izolatoris rols asrulebs; 
mielinian boWkoebSi nervuli 
impulsi swrafad vrceldeba, 
vidre umielino boWkoSi 

ConCxis  kunTebsa da Sinagan organoebs), 
xolo  CarTuli  neironebi nervul im-
pulss mgrZnobiare neironidan gadasce-
men mamoZravebel neirons.

miuxedavad imisa, rom neironebi for-
miTa da zomiT mravalferovania, SeiZ-

leba saerTo struqturebis gamoyofa  
(sur.1.4). neirons xSirad aqvs aTeulobiT 
mokle morCi _ dendriti, magram grZeli 
morCi _ aqsoni, umetes wilad, erTi aqvs. 
neironis struqturebi da maTi funqcie-
bi mocemulia cxrilSi.

ra qmnis nervebs?

nervuli boWkoebis konebi

SemaerTebelqsovilovani 
garsi

mielinis garsi

aqsoni

sur. 1.5



16

1. axseni, neironis struqtura rogoraa dakavSirebuli mis funqciasTan.
2. aRwere gansxvaveba mamoZravebel, mgrZno biare da CarTuli neironebis funqciebs Soris.
3. ras qmnis neironebis sxeulebisa da dendritebis grovebi cns-Si? cns-is gareT?
4. ras qmnis mieliniani aqsonebis grovebi cns-Si? cns-is gareT?
5. riT gansxvavdeba nervi nervuli boWkosgan?
6. aRwere mamoZravebeli, mgrZnobiare da Sereuli nervis struqtura maT funqciebTan 

dakavSirebiT. 

• neironis struqtura Seesabameba mis funqciebs;

• neironebi funqciis mixedviT aris sami tipis: mgrZnobiare, mamoZravebeli da CarTuli;

• nervebi neironebis  grZeli boWkoebis _ aqsonebis _ SemaerTebeli garsiT dafaruli 

erTobliobaa;

• nervebi struqturisa da funqciis mixedviT aris sami saxis: mgrZnobiare, mamoZravebe-

li da Sereuli.

nervebs qmnis neironebis grZeli boW-
koebis _ aqsonebis _ erToblioba, rome-
lic konebadaa Sekruli da dafarulia Se-
maerTebelqsovilovani garsiT (sur.1.5). 
nervebi sami saxisaa: mgrZnobiare/senso-
ruli, mamoZravebeli/motoruli da Se-
reu li. 

mgrZnobiare nervi Sedgeba  mgrZnobiare 
neironebis aqsonebisgan da nervul im-
pulsebs gadascemen periferiidan cen-
tralur nervul sistemas (magaliTad, 
ynosvis, mxedvelobis, smenis nervebi).

mamoZravebeli nervi Sedgeba mamoZra-

vebeli neironebis aqsonebisgan da ner vul 
impulsebs gadascems centralu ri  nervu-
li sistemidan periferiisaken (maga liTad, 
Tvalis mamoZravebeli, enisqveSa nervebi 
da sxv.).

Sereuli nervi Sedgeba rogorc mgrZno-
biare, ise mamoZravebeli neironebis aqso-
nebisgan, amitom Sereuli nervi nervul 
impulsebs atarebs orive mimarTulebiT 
_ organoebidan centrisaken da centri-
dan organoebisaken (magaliTad, samwvera, 
saxis, ena-xaxis, cTomi li nervebi, zurgis 
tvinis nervebi).
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 rogor vrceldeba informacia nervuli sistemis meSveobiT?

neironebi, romlebic nervuli sistemis 
struqturuli da funqciuri erTeu lia, 
erTmaneTisgan damoukideblad ar moq me-
deben, isini erTiandebian da rTul sa-
komunikacio qsels warmoqmnian (sur.1.6). 
gamRi zianeblis sapasuxod organizmis 
mier gan xor cielebul moqmedebaSi (reaq-
cia Si) mrava li neironi da nervuli sis te-
mis sxva dasxva struqturaa CarTuli.

neironebi erTmaneTs ukavSirde bian  
aqsonebiTa da dendritebiT da  qmnian  
funqciur dajgufebas, romelic raime 
konkretul funqcias asrulebs. maga li-
Tad, neironebis garkveuli dajgufeba 
pasuxis mgebelia mexsierebaze, sxva daj-
gufebebi saSualebas gvaZlevs vila-
parakoT da gavi goT sxvisi saubari, 
vamoZ raoT kidurebi, aRviqvaT garemos 
gamRizianeblebi (gemo, suni, bgera, Sexe-
ba, garSemo myofi sagnebi) da sxv. radgan 
nervul sistemas bevri sxvadasxva fun-
qcia akisria, cxadia, neironebis funqciu-
ri dajgufebebic mravalia.

1.3. nervuli sistemis moqmedebis meqanizmi

• daasaxele neironis komponentebi da 

maTi funqciebi.

 rogor muSaobs nervuli sistema?

sur. 1.6

 struqtura da funqcia: 
ujredi _   neironi, receptori, 
refleqsuri rka li da misi struq-

turebi; maTi funqciebi;
 sasicocxlo Tvisebebi: gaRizianebadoba _ 
refleqsi.

sanam gavecnobiT gamRizianebelze 
organizmis sapasuxo moqmedebis ganxor-
cielebaSi CarTul komponentebsa da maT 
funqciebs, iqamde ganvixiloT recepto-
ris raoba. receptori aris struqtura, 
romelic pirveli aRiqvams gamRiziane-
bels da gardaqmnis nervul impulsad. 
receptoris roli SeiZleba Seasrulos 
specializebulma ujredma an mgrZnobia-
re neironis aqsonis daboloebam. recep-
torebi ganTavsebulia SegrZnebis or-
ganoebSi, kanSi, kunTebsa da myesebSi, 
Sinagani Rruiani organoebis kedlebSi da 
sxv. 

Tu rogor moqmedebs neironTa fun-
qciu ri dajgufeba, ganvixiloT konkre-
tul  magaliTze, kerZod, gamRiziane-
belze organizmis sapasuxo reaqciaSi 

CarTuli struqturebi da maTi funqcie-
bi (sur.1.7): 

1. receptorebi garemodan iRebs gam-
Ri zianebels. receptori gamRizianeb lis 
sapasuxod warmoqmnis nervul impulss da 
gadascems sensorul neirons.

2. sensoruli neironis meSveobiT 
infor macia Sedis cns-Si.

3. cns aanalizebs miRebul informa-
cias, iRebs gadawyvetilebas, rogor upa-
suxos am informacias.

4. cns-Si miRebuli gadawyvetilebis 
Sesaxeb informacia (nervuli impul sis 
saxiT) motoruli neironiT gada ecema 
Semsrulebel _ efeqtor _ organos. sapa-
suxod am organos moqmedeba gaZlierdeba 
an Sesustdeba (SesaZlebelia, misi moqme-
deba saerTod Sekavdes).
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gamRizianebeli

1
2

4

5

3
receptorebi

sensoruli neironi

motoruli neironi

efeqtori
pasuxi

CarTuli
neironi

sur. 1.7

gamRizianebeli

efeqtori

cns

1

1. receptori _ aRiq-
vams gamRizianebels, 
gardaqmnis nervul 
impulsad da gadascems 
mgrZnobiare neirons

2. mgrZnobiare neironi _ 
receptoridan nervul im-
pulss gadascems cns-s.

3. CarTuli neironi _ 
mgrZnobiare neironidan 
nervul impulss gadascems 
mamoZravebel neirons.

4. mamoZravebeli  
neironi _ cns-dan 
nervul impulss ga-
dascems  efeqtors.

5. efeqtori _ 
pasuxobs cns-dan 
Sesul nervul 
impulss.

2

3

4

5

sur. 1.8

cns

5. Semsrulebeli organo  SeiZleba 
iyos kunTi an jirkvali. kunTi mas-
Si Sesu li nervuli impulsis gavleniT 
ikumSeba, rac moZraobas iwvevs, xolo 
jirkvali gamoyofs sekrets.

nervuli sistemis moqmedebis erT-
erTi  gamovlinebaa refleqsi. orga-
nizmis pasuxs gamRizianebelze, romel-
sac centralu ri nervuli sistema 
akontrolebs da axorcielebs, refleq-
si ewodeba. gzas, romelsac nervuli 
impulsi gaivlis receptoridan Sem-

srulebel organomde (efeqtoramde), 
ref leqsuri rkali ewodeba. suraTze 1.7-
ze gamosaxulia reflqsuri rkali, rome-
lic Sedgeba Semdegi struqturebisgan: 
receptori, sensoruli neironi, cns-is 
ubani, motoruli neironi da efeqtori 
(am SemTxvevaSi kunTi).

iseT martiv refleqsSic ki, rogori-
caa  xelis gamoweva cxeli sagnidan, 
CarTulia ramdenime neironi. suraTze  
(sur.1.8)  es procesi Zalian gamartivebu-
li saxiTaa warmodgenili.
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1

2

3

5 4

sur. 1.9

1. daasaxele refleqsuri rkalis ZiriTadi komponentebi da axseni TiToeulis funqcia.
2. suraT 1.9-is mixedviT: 1) daasaxele ricxvebiT aRniSnuli struqturebi; 2) aRwere, ner-

vuli impulsi ra mimarTulebiT gaivlis mocemul refleqsur rkalSi; 3) axseni, ra 
moxdeba, Tu ricxvi 2-iT aRniSnuli struqtura dazianda. argumentirebuli msjelobiT 
daasabuTe Seni pasuxi.

• nervuli sistemis moqmedebis ZiriTadi gamovlenaa refleqsi;

• nebismieri refleqsi warmoadgens organizmis sapasuxo reaqcias gamRizianebelze;

• refleqsis ganxorcielebis dros nervuli impulsi gaivlis refleqsur rkalSi;

• refleqsuri rkalis romelime komponentis dazianebisas irRveva Sesabamisi refleqsi.



 rogoria zurgis tvinis struqtura da funqcia?

zurgis tvini, romelic moTavsebulia 
xerxemlis Zvlovan arxSi (sur.1.10) da 
grZel deba xerxemlis welis ganyofilebis 
Sua donemde, warmoadgens 40-45 sm sigrZisa 
da, daaxloebiT, 35 g masis TeTri Seferi-
lobis zonars. zurgis tvini dakavSire-
bulia Tavis tvinTan. zurgis tvinis ganiv 
ganakveT ze (sur.1.11) Cans, rom mas wina da 
ukana Rari marjvena da marcxena naxevrad  
yofs. zurgis tvinis centralur nawil-
Si ruxi nivTierebaa, romelsac CarTuli 
da mamoZravebeli neironebis sxeulebi 
da dendritebi qmnis. ruxi nivTie rebis 
irgvliv ki TeTri nivTierebaa. mas nei-
ronebis aqsonebi warmoqmnis. zurgis 
tvinis TeTr nivTierebaSi gadis aRmava-
li da daRmavali gzebi, riTac myardeba 
nervuli kavSiri Tavisa da zurgis tvins 
Soris. zurgis tvinidan gamodis 31 wyvi-
li Sereuli nervi (sur.1.12), romlebic 
uk a na da wina fesviT iwyeba. ukana  fesvs  
qmnis mgrZnobiare neironebis aqsone-
bi, am neironTa sxeulebis grovebi ner-
vul kvanZebs warmoqmnis. wina fesvs qmnis 
mamoZ ravebeli neironebis aqsonebi. ukana 
fesvi senso rul informacias gadascems 
zurgis tvins, xolo wina fesvi motorul 
informacias zurgis tvinidan _ ConCxis 
kunTebsa da Sinagan organoebs. 

• ra qmnis centralur nervul sistemas? 

periferiul nervul sistemas?

• ra qmnis cns-Si rux nivTierebas? TeTr niv-

Tierebas?

• ra aris refleqsi? ra struqturebisgan 

Sedgeba refleqsuri rkali?

• ra qmnis nervebs? daasaxele nervis tipebi 

da maTTan dakavSirebuli funqciebi.

1.4. zurgis tvinis struqtura da funqciebi

 struqtura da funqcia: 
organo _ zurgis tvini (TeTri da ru-

xi nivTiereba, wina da ukana fesvebi); 

zurgis tvinis gamtari da refleqsuri fun-

qciebi;

 sasicocxlo Tvisebebi: zurgis tvinis 

ref leqsebiT sxvadasxva organoTa sis temis 

regulacia.

 janmrTeloba da daavadeba: zurgis tvinis  

dazianebiTa da infeqciuri daavadebebiT ga-

mowveuli darRvevebi.

20

zurgis tvini

sur. 1.10

mgrZnobiare neironi

zurgis tvinis Sereuli nervi

mamoZravebeli neironi

wina sigrZivi Rari

wina fesvi

ruxi nivTiereba

TeTri nivTiereba

ukana fesvi

nervuli kvanZi

mgrZnobiare neironis sxeuli

sur. 1.11
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zurgis tvini asrulebs refleqsur da 
gamtar funqciebs. zurgis tvinis ref-
leqsuri funqcia gamoixateba ConCxis kun-
Tebisa (Tavis kunTebis garda) da Sina-
gani organoebis moqmedebis regulaciaSi. 
gamtari funqcia dakavSirebulia TeTri 
nivTie rebis aqsonebTan, romlebic zur-
gis tvinis sxvadasxva segments da Tavisa 
da zur gis tvins erTmaneTTan akavSi rebs. 
zur gis tvinis moqmedebas Tavis tvini 
akont rolebs (sur.1.13). mamoZravebeli 
ref leqsi SeiZleba iyos uneblie an nebe-
lobiTi. maga liTad, muxlis refleqsi 
(sur. 1.14) aris uneblie (kviristavis qve-
moT myes ze xelis an samedicino CaquCis 
dartymis Semdeg fexi swrafad iweva ze-
moT), magram SegiZlia muxlis saxsari Seni 
surviliTac moxaro an gaSalo. 

1. ra qmnis zurgis tvinis rux da TeTr 
nivTierebas?

2. zurgis tvinis nervebs ratom miakuTvne-
ben Sereul nervebs?

3. suraT 1.13-ze mocemuli informaciis 
mixedviT, axseni, raSi gamoixateba zur-
gis tvinis refleqsebze Tavis tvinis ma-
kontrolebeli funqcia.

4. moiyvane nebelobiTi moZraobis maga-
liTebi.

5. xerxemlis travma ratom iwvevs xSi rad 
sxvadasxva organosa da organoTa siste-
mebis muSaobis darRvevas? 

6. rogor Seicvleba ConCxis kunTebis moq-
medeba zurgis tvinis wina fesvis da-
zianebis Semdeg?

7. rogor fiqrob, adamians Tu dauziandeba 
zurgis tvini, SeinarCunebs igi sicocx-
les da gonebrivi muSaobis unars?

zurgis tvinis 
Sereuli nervi ukana fesvi

wina fesvi

sur. 1.12

nervuli sistemis dazianeba SeiZleba gamoiwvios fizikurma zemoqmedebam (mag., dacema, 
dartyma) an iseTi baqteriuli da virusuli infeqciebiT daavadebam, romlebic nervul qso-
vils azianebs. medikamentebiT mkurnalobiTa da neiroqirurgiuli CareviT zogierTi da-
zianebis aRdgena SeiZleba. 

zurgis tvinis travma arRvevs mis funqciebs. nervuli centrebi, romlebic dazianebu-
li ubnis qvemoT mdebareobs, wyveten maTTvis damaxasiaTebeli refleqsebis ganxorcielebas. 
zog jer mZime dazianebis dros Tavis tvini samudamod kargavs am centrebze kontrols.

poliomieliti mwvave virusuli daavadebaa, romelic xasiaTdeba zurgis tvinis ruxi niv-
Tierebis dazianebiT, rac iwvevs kidurebisa da sxeulis sxva kunTebis damblis ganviTare-
bas. am daavadebis prevenciul RonisZiebebs Soris gadamwyveti mniSvneloba eniWeba droulad 
Catarebul vaqcinacias (imunizacias). 

Tavis tvini

zurgis 
tvini

ConCxis kunTi

receptori

mgrZnobiare neironi

mgrZnobiare 
neironiT Sesuli 
informacia zurgis 
tvinidan nervuli 
boWkoebiT gadaecema 
Tavis tvins

nervuli boWko-
Ti nervuli 
impulsi Tavis 
tvinidan gadaecema 
zurgis tvins, ris 
sapasuxod refleqsi 
ganxorcieldeba an 
Sekavdeba.

sur. 1.13

aRmavali da daR-
mavali nervuli 
gzebiT Tavis 
tvini akontrolebs 
zurgis tvinis 
refleqsebs. mag-
aliTad, SeiZleba 
adamianma xeli ar 
gauSvas cxel 
sagans, 
Tu sagnis davardna 
vinmes safrTxes 
Seuqmnis.
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8. suraT 1.14-is mixedviT _ 1) aRwere muxlis refleqsis refleqsuri rkali; 2) gansazRvre, 
romeli neironebia aRniSnuli 1 da 2 ricxvebiT. 3) ra aris am refleqsSi gamRizia neblis 
mimRebi da ra _ Semsrulebeli organo? 4) warmoidgine, rom manZili kunTsa da zurgis 
tvins Soris aris 40 sm. vivaraudoT, rom  nervuli impulsi vrcledeba 100 m/wm siCqa-
riT. ra dro iqneba saWiro muxlis refleqsur rkalSi impulsis gatarebis Tvis? 5) rea-
luri gazomva aCvenebs, rom impulsis gatarebisTvis saWiro faqtobrivi dro  2-3-jer 
aWarbebs Seni gamoTvlebiT miRebul mniSvnelobas. axseni, ratom? 

9. zogierTi daavadebis dros irRveva Tavis tvinidan zurgis tvinSi nervuli impulsis ga-
tareba. am SemTxvevaSi _ 1) SeinarCunebs Tu ara adamiani muxlis refleqss? 2) Seigr Z nobs 
Tu ara tkivils fexze nemsis Cxvletisas? 

10. suraTze naCvenebia asuruli bareliefis _ 
„mefe asurbanifalis nadiroba lomebze“ _ 
fragmenti `daWrili lomi~. daukvirdi am fo-
tos, lomi  isrebiT aris daWrili da  miiRo 
sxeulis seriozuli dazianeba. gaaanalize su-
raTze mocemuli informacia da upasuxe kiTx-
vebs: 1) ramdeni isari aqvs moxvedrili loms 
da ra adgilebSi? 2) SUa isris moxvedram ga-
moiwvia ukana kidurebis dambla. Seni azriT, 
am isarma ra dauziana loms?.

zurgis tvinis

kunTi

fexis swrafad maRla 
aweva

samedicino CaquCis 
dartyma myesze

receptoris 
gaRizianeba

1

2

• zurgis tvini _ centraluri nervuli sistemis organoa, romelic xerxemlis arxSia gan-

Tavsebuli; 

• zurgis tvinis centrSi ruxi nivTierebaa, romelsac CarTuli da mamoZravebeli neiro-

nis sxeulebi da dendritebi qmnis;

• neironebis grZeli boWkoebi ruxi nivTierebis garSemo TeTr nivTierebas qmnis;

• zurgis tvini refleqsur da gamtar funqciebs asrulebs;

• zurgis tvinis moqmedebas Tavis tvini akontrolebs.

sur. 1.14



sur. 1.15

 rogoria Tavis tvinis struqtura da funqcia?

bi). mogrZo tvins, xidsa da Sua tvins, 
aseve, uwodeben tvinis Reros. Ta vis 
tvini Sedgeba rogorc TeTri, ise ruxi 
nivTiere bisgan. TeTri nivTiereba qmnis 
gamtar gzebs, romlebic akavSirebs erT-
maneTTan centraluri nervuli sistemis 
sxvadasxva ganyofilebas. ruxi nivTiere-
ba ganTavsebulia TeTr nivTierebaSi 
neironebis sxeulebisa da dendritebis 
grovebis _ birTvebis _ saxiT. garda ami-
sa, ruxi nivTierebis Txeli Sre _ qerqi _ 
faravs zemodan naTxemsa da hemisferoebs. 
tvinis ReroSi ganTavsebuli birTvebidan 
gamodis Tavis tvinis nervebi, romlebic 
ukavSirdebian SegrZnebis organoebs, Ta-
vis, kisris kunTebs, gulmkerdisa da muc-
lis Rrus organoebs. 

centraluri nervuli sistema (Tavisa 
da zurgis tvini) aerTianebs receptore-
bisa da Semsrulebeli organoebis muSao-
bas, raTa organizmma ganaxorcielos gam-
Rizianebelze Sesabamisi sapasuxo reaqcia. 
Tavis tvini informirebulia yvela ref-
leqsis Sesaxeb. Tavis tvini nervuli siste-
misaTvis procesoris rols asrulebs: mas 
SeuZlia informaciis Zalian swrafi da-
muSaveba da Senaxva (mexsiereba). masTanaa 
dakavSirebuli azrovneba, emociebi. Tavis 
tvini refleqsebs akontrolebs zurgis 
tvinis gavliT an uSualod Tavis tvinis  
nervebiT (sur.1.15). 

zrdasruli adamianis tvini, romelic 
mdebareobs qalas RruSi, daaxloebiT, 
1,4 kg masisaa. igi maRalorganizebuli 
struqturaa da ramdenime ganyofilebis-
gan Sedgeba (sur.1.16). Tavis tvinis ganyo-
filebebs ase ajgufeben: ukana tvini 
(mogrZo tvini, xidi da naTxemi), Sua tvini 
(Sua tvini) da wina tvini (Suamdebare tvi-
ni da didi naxevarsferoebi (hemisferoe-

tvinis ReroSi aris neironebis jgufi, 
ro melTanac dakavSi rebulia sifxizle, 
Zili da Zilis dros moZraobiTi Sekave ba.  
sifxizlisa da Zilis monacvleoba regu-
lirdeba endokrinuli sistemiTac (gv.44). 
Semdeg gverdze mocemul cxrilSi aRweri-

lia  Zilis xel Semwyobi da xelSemSleli 
faq torebi. Zilis dros organizmSi sasi-
cocx   lo procesebi Senelebu lia. Sesa-
bami sad, centraluri nervuli sistema am 
dros isvenebs.

ra mniSvneloba aqvs Zils adamianisTvis?

1.5. Tavis tvinis struqtura da funqciebi

 struqtura da funqcia: organo _ 

Tavis tvinis ganyofilebebi (mogr-

Zo tvini, xidi, Sua tvini, naTxemi, 

Suamdebare tvini, didi naxevarsferoebi) da 

maTi funqciebi;

 sasicocxlo Tvisebebi: Tavis tvinis mier 

funqciaTa regulacia;

 kvleva: monacemebis Segroveba, analizi da 

daskvna (reaqciis siswrafis gazomva).

• ra funqciebs asrulebs centraluri 

nervuli sistema?
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Zils xels uSlis Zils xels uwyobs

garegani signalebi (kaSkaSa sinaTle, 

xmauri);

Sinagani signalebi (SimSilis grZnoba, 

savse Sardis buSti, gadavsebuli kuWi 

da sxv.).

Ramisa da dRis monacvleobasTan Segueba;

dRis reJimi (gaRviZebis, Zilis dro);

garegani zemoqmedeba (monotonuroba, siTbo, 

saZineblis normaluri pirobebi);

Sinagani zemoqmedeba (daRliloba, mowyeniloba).

1. ra qmnis Tavis tvinis TeTr nivTierebas da ra funqcias asrulebs igi?
2. sad gvxvdeba ruxi nivTiereba Tavis tvinSi?
3. gaecani suraT 1.16-ze mocemul informacias da upasuxe kiTxvebs: 1) mogrZo tvinis ze-

moT Tavis tvinis gadaWris dros cxovelSi SenarCunebulia guliscema da sunTqva, xolo 
mogrZo tvinis qvemoT gadaWrisas ki cxoveli kvdeba. axseni, ratom? 2) daasaxele Tavis 
tvinis nawili, romlis dazianebisas adamians darRveuli aqvs moZraobis koordinacia da 
mTvrali adamianiviT barbaciT moZraobs. 3) aRwere Suamdebare tvinis funqciebi. 4) Tavis 
tvinis romeli ganyofileba asrulebs sensoruli informaciis gamanawilebeli sadguris 
rols?

4. imsjele, ra gavlenas moaxdens adamianis janmrTelobaze Zilis reJimis xSiri darRveva.

didi naxevarsfero _ cns-is umaRlesi da 
yvelaze ganviTarebuli ganyofilebaa, 
masTan dakavSirebulia receptorebidan 
Sesuli informaciis analizi.

zurgis tvini

naTxemi _ aregulirebs moZ-
raobiT aqtebs, SeTanxmebul 
moZraobasa da sxeulis wonaswo-
robas.

Sua tvini _ Sua tvinis birTvebi ConCxis 
kunTebisaken ganuwyvetliv gzavnian 
nervul impulsebs da maT tonuss unar-
Cuneben; aq gadis mxedvelobiT da bgeriT 
gamRizianeblebze saorientacio refle-
qsebis refleqsuri rkalebi.

hipoTalamusi _ sxvadasxva 
Sinagani organos moqmedebas aTanx-
mebs erTmaneTTan. aregulirebs 
rTul mamoZravebel refleqsebs; aq 
aris SimSilis, wyurvilis, sxeulis 
temperaturis maregulirebeli 
centrebi; aregulirebs endokrinu-
li sistemis moqmedebas; masTan 
aris dakavSirebuli emociebi.

xidi da mogrZo tvini _ asrulebs gamtar da refleqsur funqciebs; 
mogrZo tvinSi aris kvebis, sunTqvis, gul-sisxlZarRvTa centrebi da 
igi aregulirebs saWmlis monelebas, sunTqvas, gulis muSaobas, ReW-
vas, ylapvas, wovas, damcvelobiT refleqsebs _ Rebinebas, ceminebas, 
xvelas.

Suamdebare tvini 
Talamusi _ sensoruli infor-
maciis gamanawilebeli sadguris 
rols asrulebs: SegrZnebis 
organoebidan Sesul informacias 
agzavnis hemisferoebis qerqis 
Sesabamiss ubanSi.

sur. 1.16
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sakvlevi kiTxva: rogor SeiZleba reaqciis siswrafis gazomva? ra faqtorebi axdenen gav-
lenas reaqciis siswrafeze?
saWiro masala (cdispirTa erT wyvilze): 50 sm sigrZis saxazavi, biologiis saxelmZRvane-
lo.
procedura:
1. rveulSi gadaitane qvemoT mocemuli monacemebis cxrilis nimuSi.

cdebis 

seria

cdis Sedegebi _ saxazavis is niSnuli, romliTac iWers cdispiri (sm)

yuradRebis gamfantavi faqtoris 

gareSe
yuradRebis gamfantavi faqtoriT

1

2

3

4

5

saSualo 

sidide

2. cdispirs xeli magidaze aqvs dadebuli 
ise, rom xelis mtevani magidis gareTaa. 
cera TiTsa da sxva TiTebs Soris Tavi-
sufali sivrcea, rom saxazavi sibrtyiT 
Tavisuflad moTavsdes _ xeli mzad unda 
iyos cera da saCvenebeli TiTebiT saxaza-
vis dasaWerad;
3. cdis meore monawiles saxazavis zeda 
bolo TiTebiT uWiravs. saxazavis qveda 
bolo cdispiris cera TiTis donezea, mag-
ram mas ar exeba;
4. cdis meore monawile saxazavs gafrTxi-
lebis gareSe uSvebs xels. cdispiris 
yurad Reba mobilizebulia imaze, rom 
saxa zavi rac SeiZleba swrafad daiWiros;
5. saxazavis is niSnuli _ ricxvi sm-ebSi 
gamoxatuli, romliTac cdispiri mas daiWers, Segaqvs monacemebis cxrilSi; 
6. 2-5 nabiji gaimeore kidev 4-jer;
7. gamoTvale reaqciis saSualo siswrafe.
8. imave cdispirze gamoikvlie, reaqciis siCqareze ra gavlenas axdens yuradRebis gamfan-
tavi faqtori; amisTvis biologiis saxelmZRvaneloSi SearCie romelime Tema, romelic 
Senma klasma ukve Seiswavla;
9. gaimeore 1-6 nabijebi, magram paralelurad cdispirs, romelsac evaleba saxazavis 
daWera, saxelmZRvanelos SerCeuli Temidan dausvi kiTxva da mosTxove masze pasuxi.
10. gacvaleT rolebi da gaimeoreT 1-9 nabijebi.

reaqciis siswrafis gazomva
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• Tavis tvini Sedgeba didi hemisferoebis, Suamdebare tvinis, naTxemisa da tvinis Reros-

gan. tvinis Reros qmnis: mogrZo tvini, xidi da Sua tvini; 

• mogrZo tvini pasuxismgebelia organizmis sasicocxlod mniSvnelovan funqciebze 

(sunTqva, gulis muSaoba, saWmlis moneleba);

• Sua tvini uzrunvelyofs mxedvelobiT da smeniT saorientacio refleqsebs (gamRizia-

neblisken sxeulisa da Tavis SebrunebiT vlindeba);

• Suamdebare tvinis umniSvnelovanesi funqciaa Sinagani organoebis SeTanxmebuli moq-

medeba, nivTierebaTa cvlis regulacia, masTanaa dakavSirebuli emociebi; 

• naTxemi aregulirebs organizmis wonasworobas. uzrunvelyofs moZraobaSi monawile 

yvela kunTis SeTanxmebul muSaobas.

dakvirveba
1. aRwere yvela is cvlileba, romlebic SeniSne yuradRebis gamfantavi faqtoris gareSe da 
yuradRebis gamfantavi faqtoris gamoyenebis SemTxvevaSi miRebul Sedegebs Soris;
2. aRwere yvela is cvlileba, romlebic gamomJRavnda Sens partniorTan rolebis gacvlis 
Sedegad orive SemTxvevisaTvis;
3. Seadare Tqveni wyvilis Sedegebi klasis moswavleTa sxva wyvilebis Sedegebs.

analizi da daskvna
1. ratom SeiZleba saxazavis daWeris dros masze dafiqsirebuli ricxviT gavzomoT reaqci-
is siswrafe?
2. ratom aris aucilebeli, rom TiToeulma cdispirma ramdenjerme gaimeoros cda?
3. axseni reaqciis siswrafes Soris gansxvavebis mizezi yuradRebis gafantvisa da yuradRe-
bis mobilizebis dros.
4. ra gavlena moaxdina yuradRebis miqcevis faqtorma Sens reaqciis siswrafeze?
5. axseni, Seni reaqciis siswrafesa da Seni partnioris reaqciis siswrafes Soris SesaZlo 
gansxva vebis mizezi.
dawere kvlevis angariSi da waradgine klasis winaSe. kvlevis angariSSi aRwere cdis etapebi, 
Sedegebi da daskvna.

kvlevis angariSis prezentaciisas xazgasmiT warmoaCine:
• raSi mdgomareobs nervuli sistemis agebulebisa da funqciis Tavisebureba?
• adamianSi ra saxiT gamomJRavndeba garemos gamRizianeblis sapasuxod gaRizianebadoba?
• ra aris refleqsuri rkali da misi komponentebis struqtura rogor Seesabameba maT 

funqciebs?
• Tavis tvinis specifikuri funqcia rogor ganapirobebs nervuli sistemis, rogorc erTi 

mTlianis, moqmedebas? 
• ra mniSvneloba aqvs gamoyenebul kvleviT midgomas gamRizianebelze sapasuxo reaqciis 

siswrafis Sesaswavlad?
• romeli sazomi erTeuli gamoiyene kompleqsur davalebaze muSaobis procesSi?
• Catarebulma kvlevam ra giCvena sapasuxo reaqciis siswrafeze yuradRebis koncentraciis   

gavlenis Sesaxeb?
• reaqciis siswrafesa da masze moqmedi faqtorebis Sesaxeb kvlevis gziT SeZenil codnas 

rogor gamoiyeneb  yoveldRiur cxovrebaSi? 
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warmoidgine, rom Sen uyureb televi-
zors da gsurs xmis aweva. ekranidan Tva-
lis mouSoreblad cdilob, magididan 
aiRo distanciuri marTvis pulti. rode-
sac Sen Seexebi wylis Wiqas an wigns, maT ar 
iReb, radgan xvdebi, rom arcerTi ar hgavs 
pults. Seni tvini Sexebis Sedegad miRe-
bul informacias aanalizebs. Tu ar geqne-
boda TiToeuli gamRizianeblis garCevisa 
da analizis unari, maSin magidaze mdebare 
yvela sagans aiRebdi, sanam pults ipovi-
di. es dakavSirebulia naxe varsferoebTan, 
romlebic pasuxismgebelia sxeulis yvela 
nebelobiT (gaazrebul) moqmedebaze. aq 
aris daswavlasa da azrovnebasTan dakav-
Sirebuli ubnebi.

tvinis qalaSi hemisferoebi yvelaze 
did sivrces ikavebs. igi Rrma napraliT 
or nawiladaa gayofili _ marjvena da 
marcxe na hemisferoebad (sur.1.17). hemis-
feroebis zedapiri dafarulia qerqiT, 
rome lic danaoWebulia. naoWebi zrdis 
qerqis zedapiris farTobs, rac ganapi-
robebs didi raodenobiT neironebis 
Semc velobas. mec nierebma gamokvlevebiT 
aRmoaCines, rom sxeulis marcxena naxe-
vari Tavis informacias agzavnis marjve-
na hemisferoSi, xolo sxeulis marjvena 
naxe vari _ marcxena hemisferoSi. Sesabami-
sad,    marcxena hemisfero akontrolebs 
sxeulis marjvena naxevris kunTebs, xolo 
marjvena naxevarsfero _ sxeu lis marcxe-
na naxevris kunTebs. 

yovel hemisferoSi oTx wils arCe-
ven:  Sublis, Txemis, safeTqlisa da kefis 
(sur.1.18). hemisferoebis qerqis sxvada-
sxva ubani sxvadasxva tipis informacias 
gadaamuSavebs (ix. cxrili).

marcxena da marjvena hemisferoebi
sur. 1.17

hemisferos wili funqcia

Sublis wili
zepiri da weriTi metyveleba, azrovneba, msjeloba, emociebis marTva, nebelobiTi 
moZraobis marTva (rac dakavSirebulia centraluri Raris win moTavsebul kankun-
Tovan motorul zonasTan)

Txemis wili
somatosensoruli informaciis miReba Sexebaze, tkivilze, wnevaze, temperaturaze 
(rac dakavSirebulia centraluri Raris ukan moTavsebul sensorul zonasTan)

safeTqlis wili aq muSavdeba smeniTi informacia, masTan aris dakavSirebuli zepiri metyveleba

kefis wili aq muSavdeba mxedvelobiTi informacia 
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 struqtura da funqcia: qso-

vili _ hemisferoebis qerqi, 

TeTri nivTiereba, birTvebi, 

wilebi da maTi funqciebi;

 kvleva: Tavis tvinis kvlevisa da 

mkurnalobis Tanamedrove meTodebi 

(magnitur-rezonansuli tomografia); pro-

fesiebi _ nevrologi, neirofsiqologi, 

neiro qirurgi; monacemebis mixedviT diag-

nozis dasma;

 janmrTeloba da daavadeba: daavadeba, 

simptomebi _ Tavis tvinis dazianebiT ga-

mowveuli daavadebebi.

• ra ganyofilebebisgan Sedgeba Tavis 

tvini da ra funqciebia maTTan dakavSire-

buli?

• ra qmnis wina tvins?

rogoria hemisferoebis struqtura da funqcia?

1.6. Tavis tvinis hemisferoebi



zogierTi teqnologia iZleva 
adamianis sxeulSi `Caxedvis~ sa-
Sualebas. sul cota xnis win, 1970-
ian wlebSi, eqimebsa da mecnierebs 
ar hqondaT SesaZlebloba, qirur-
giuli Carevis gareSe `CaexedaT~ 
sxeulis SigniT. dRes mecnierebi 
da sxva specialistebi iyeneben 
magnitur da kompiuterul teq-
nologiebs, rogoricaa, mag., mag-
nitur-rezonansuli tomografia 
(mrt), rom Seiswavlon adamianis 
Sinagani organoebi.   

mrt _ es aris meTodi, romel-
sac mecnierebi da eqimebi iyeneben 
sxeulis, maT Soris tvinis, magni-

tur-rezonansuli gamosaxulebis (mrg) misaRebad. rodesac tvins zemodan uyureb, xedav mxo-
lod hemisferoebs, mrg-ze ki Cans tvinis yvela ganyofileba.  es meTodi eqimebs exmareba Tavis 
tvinis dazianebuli ubnebis, daavadebis gamovlenasa da konkretuli mkurnalobis Tavis tvinze 
gavlenis SeswavlaSi. mecnierebi ki mrg-s iyeneben sxvadasxva gamRizianebelze tvinis aqtivobis 
gamosavlenad da Tavis tvinis sxvadasxva nawilis funqciebis Sesaswavlad. 

Tavisa da zurgis tvinis dazianeba, meqanikuri zemoqmedebis garda, SeiZleba gamowveuli 
iyos sisxlZarRvis gaskdomis Sedegad tvinSi sisxlCaqceviT, sisxlZarRvSi Trombis warmoq m-
niT,  rac aferxebs sisxliT momaragebas da iwvevs tvinis nervuli ujredebis dazianebas. cns-is 
sxvadasxva ubnis dazianeba gansxvavebul Sedegs iwvevs. cns-is dazianebam SeiZleba gamoiwvios 
metyvelebis, smenis an sxva mgrZnobelobis unaris dakargva, an gonebrivi SesaZleblobis, an 
individualobis/pirovnebis cvlileba. 

tvinis funqciebs ikvleven fiziologebi da neirofsiqologebi, xolo saWiroebis SemTxveva-
Si qirurgiul Carevas neiroqirurgi axorcielebs.

sur. 1.18
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xidi

Sublis wili

kankunTovani 
motoruli zona

centraluri Rari

kankunTovani sensoruli zona

Txemis wili

kefis wili

naTxemi

mogrZo tvini

safeTqlis wili

hemisfero

Suamdebare 
tvini

Sua tvini

xidi

mogrZo tvini

mrg



SemTxveva 1.

1848 wels, amerikis SeerTebul StatebSi, rkinigzis xazis gayvanaze muSaobda  fineas  
geiji (SegiZlia es ambavi internetSic waikiTxo: gamoiyene saZiebeli sityva Phineas Gage. 

arsebobs filmic fineas geijze YouTube-ze). geiji karg muSad iyo cnobili. is yovelTvis 
gulmodgined asrulebda samuSaos, xelmZRvanelobda muSebis jgufs da yvelafers drou-
lad da Tanmimdevrulad akeTebda,  qceviTac damyoli da gawonasworebuli iyo.

erT dRes fineasi kldes afeTqebda, raTa gza gaexsna matareblis liandagis dasagebad. 
kldeSi gakeTebul xvrelSi geiji ZalayiniT tkepnida denTs. fineasma SemTxveviT Zalayini 
kldes moaxvedra, ris gamoc  naperwkali gaCnda da denTi afeTqda. afeTqebam Zalayini 
xvrelidan amoisrola da man  fineass TavSi gauara, dauziana qala da Tavis tvinis garkveu-
li nawili (ix. suraTi).

sabednierod, fineasi gadarCa, magram mas mkveTrad Seecvala qceva: is gaxda Zalian Wirveu-
li, umniSvnelo mizezis gamo brazdeboda da wonasworobidan gamodioda, xan ki umizezod 
sicili autydeboda. 

gaecani geijis zemoT aRweril istorias, daakvirdi suraTs (romelic fineasis namdvili 
qalas mixedviT aris Seqmnili), warmoidgine, rom xar misi  neirofsiqologi da dawere geijis 
avadmyofobis istoria*. istoria unda moicavdes anamnezsa* da diagnozs* (ix. danarTi 1). 

anamnezis aRsawerad gamoiyene qvemoT mocemuli cxrili:

geijis qceva travmis 

miRebamde

geijis qceva travmis miRebis 

Semdeg

hemisferos dazianebuli  

wili

avadmyofobis istoriis prezentaciisas xazgasmiT warmoaCine:
• raSi gamoixateba hemisferoebis struqturisa da funqciis Tavisebureba? 
• ra simptomebi axasiaTebs geijis daavadebas da riTaa gamowveuli? 
• monacemebis analizis safuZvelze fineas geijs ra diagnozs dausvam da rogor daasa-

buTeb mas? ra Sedegi mohyveboda, Tu fineass Zalayini mogrZo tvins dauzianebda?
• ra gavlena moaxdina geijis avadmyofobam mis Sromisunarianobaze? 
• nervuli sistemis kvlevis ra Tanamedrove  meTodebs iyeneben da ra mniSvneloba aqvT 

maT?
SemTxveva 2.
gaecani anri molezonis istorias (am istoriis moZebna SegiZlia internetSic saZiebeli 

sityviT Henri Molaison): anris dazianebuli hqonda safeTqlis wili, ris gamoc xSirad emarTe-
boda gulyra da cnobierebas kargavda. amis gamo anri iZulebuli iyo, saxlSi mjdariyo da ar

dasvi diagnozi

29
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1. ris xarjze aqvs hemisferoebis qerqs zedapiris didi farTobi?
2. organizmis ra funqciebia dakavSirebuli hemisferoebTan?
3. riT gansxvavdeba hemisferoebi Tavis tvinis sxva ganyofilebebisgan?
4. ratomaa, rom Tavis tvinis zogierTi travmis dros pacients esmis sxvisi saubari, magram 

TviTon ar SeuZlia metyveleba?
5. erT-erTi Tanamedrove meTodia magnitur-rezonansuli tomografiis (mrt) me  To-

di. rogorc sxeulis sxva organo, aseve Tavis tvinis is ubani maragdeba ufro me-
ti sisxliT, romelic aqtiurad erTveba raime funqciis SesrulebaSi. mrt   

apa rats SeuZlia daadginos, Tu ro-
mel ubanSi miedineba meti sisxli 
da es ubani asaxos monitorze kaSka-
Sa ferebis (wiTeli, yviTeli) saxiT. 
mocemuli suraTebis mixedviT gan-
sazRvre: 1) TiToeuli SemTxvevis_
Tvis hemisferos romeli wilis uba-
nia gaaqtiurebuli; 2) TiToeuli 
ubani rogori tipis informacias 
amuSavebs.

• hemisferos ruxi nivTiereba mis zedapirze qerqs qmnis, xolo TeTr nivTierebaSi _ 

birTvebs; 

• Rarebi naxevarsferos qerqs yofs Sublis, safeTqlis, Txemisa da kefis wilebad, 

romel Taganac TiToeuli Tavis specifikur funqcias asrulebs; 

• magnitur-rezonansuli tomografia aris cns-is kvlevis uaxlesi da erT-erTi yvelaze 

efeqturi meTodi.

emuSava. mkurnalobis mizniT anris amokveTes safeTqlis wilis garkveuli ubani. operaci-
is Semdeg gulyris gamovlineba Sesustda, anrim ukeT igrZno Tavi da muSaobac ki daiwyo. 
magram, Tu is operaciamde ar uCioda mexsierebas, operaciis Semdeg igi gauaresda. anris 
axsovda  bavSvobis ambebi, sakuTari saxeli da gvari, adreuli cxovrebiseuli epizodebi, 
mag ram ver ixsenebda da imaxsovrebda axal informacias. igi Tavis mdgomareobas axasiaTeb-
da, rogorc `siaruls sizmarSi~, rodesac yoveli dRe axalia da aranairi kavSiri ar aqvs 
sxva dReebTan.

qvemoT mocemuli cxrilis mixedviT Seadgine anris anamnezi operaciamde da operaciis 
Semdeg.

rogori iyo anris 

gonebrivi unari  

operaciamde

rogori gaxda es unari  

operaciis Semdeg

hemisferos wili,  

romelzedac Catarda 

operecia

anamnezis analizi:
• aris raime cvlileba anris qcevaSi?
• anris gonebrivi SesaZleblobis ra sferos Seexo cvlileba?
• operaciis Sedegad hemisferos romeli wilis ubani amokveTes?
daskvna: hemisferos es wili, SenTvis cnobili funqciis garda, kidev ra funqcias asrulebs?

1 2
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centraluri nervuli sistemis fun-
qciebi, rogorc zemoTac aRvniSneT, kom-
piuteris procesoris msgavsia. cns amu-
Savebs Sesul informacias, adarebs sxva 
Sesul informaciasTan da aanalizebs, 
ina xavs mas, sxeulis sxvadasxva na wils ga-
dascems informacias. magram cns uSualo 
kontaqtSi ar Sedis garemosTan, sxeulis 
sxvadasxva nawilTan. am samuSaos asrulebs 
nervuli sistemis sxva mTavari ganyofile-
ba _ periferiuli nervuli sistema (pns). 
pns-Si Sedis Tavis tvinisa da zurgis tvi-
nis yvela nervi da nervuli kvanZi. 

pns-s yofen somatur da vegetatiur, 
anu avtonomiur nervul sistemebad. soma-
turi nervuli sistemis funqciaa ConCxis 
kunTebis moqmedebis regulacia. somaturi 

nervuli sistemis moqmedeba nebelobiTia 
_ emorCileba adamianis neba-survils. anu 
adamians SeuZlia Tavisi moZraobis marTva.

vegetatiuri, anu avtonomiuri nervuli 
sistema aregulirebs Sinagani organoebisa 
da jirkvlebis moqmedebas. igi ar emorCile-
ba adamianis nebas. magaliTad, ar SeiZ leba 
Seni neba-surviliT gulis muSaoba gaaZlie-
ro an Seanelo, daaCqaro saWmlis moneleba, 
Seamciro oflis gamoyofa da a.S. 

avtonomiur nervul sistemaSi ganasxva-
veben or nawils _ simpaTikursa da para-
simpaTikurs. simpaTikuri nervebi zurgis 
tvinidan gamodis, xolo parasimpaTikuri _ 
Tavis tvinis Rerodan da zurgis tvinidan. 
Sinagani organoebis did nawilSi orive ti-
pis nervebi Sedis da xSir SemTxvevaSi or-
ganoze urTierTsawinaaRmdegod moqmede-
ben. sxvadasxva organoze parasimpaTikuri 
da simpaTikuri nervuli sistemebis gavle-
nis Sesaxeb informacia mocemulia suraT-
ze (sur.1.19).

simpaTikuri nervuli sistema amoqmed-
deba rogorc fizikuri, ise emociuri dat-
virTvis dros. magaliTad, rodesac Zalian 
SfoTav (nerviulob), SeSindi an gabrazdi. 
am drosac organizms esaWiroeba mobili-
zacia, raTa jerovani pasuxi gasce am emo-
ciebis gamomwvev mizezs.

Tavis tvinis Rero
dabali 

arteriuli 

wneva

arteriebis kedlebSi 

arsebuli receptorebis 

gaRizianeba

sisxlZarRvebis Seviwroeba, gulis muSaobis 

gaZliereba _ gaxSireba, wnevis gazrda

simpaTikuri nervuli sistemis 

amoqmedeba

normaluri sisxlis  

wneva

 ra gansxvavebaa somatur da avtonomiur nervul sistemebs Soris? 

1.7. periferiuli nervuli sistema

 struqtura da funqcia: or-

ganoTa sistema _ periferiuli 

nervuli sistemis nawilebi: soma-

turi da avtonomiuri nervuli sistemebi 

(simpaTikuri da parasimpaTikuri), maTi  

funqciebi; 

 kvleva: deteqtivis rolis Sesruleba.

• ra gansxvavebaa cns-sa da pns-is fun-

qciebs Soris?

1. sqemis mixedviT aRwere arteriuli wnevis regulaciis meqanizmi. 1) maRali arteriuli 

wnevis dros avtonomiuri nervuli sistemis romeli nawili gaaqtiurdeba? ratom? 2) Tu 

dakarga adamianma wnevis TviTregulaciis unari, ra daavadebebi SeiZleba ganviTardes?
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2. gaecani suraT 1.19-ze mocemul informacias da upasuxe kiTxvebs: 
1) gaixsene, fizikuri aqtivobis dros rogor icvleba gul-sisxlZarRvTa da sunTqvis or-
ganoTa sistemebis moqmedeba. romeli nervuli sistema _ simpaTikuri Tu parasimpaTikuri 
_ aris am dros gaaqtiurebuli? 2) rogor fiqrob, simpaTikuri nervuli sistema kunTebis 
aqtiuri muSaobis dros gulsa da kunTebSi Semaval arteriolebs gaafarToebs Tu Seavi-
wroebs? axseni Seni pasuxi. 3) avtonomiuri nervuli sistemis romeli nawilia gaaqtiure-
buli saWmlis monelebis dros? 4) ratom uSrebaT xolme piri moswavleebs  gamocdis an 
prezentaciis win? 5) zogjer Zlier SeSinebuli adamiani ambobs: „civma oflma damasxa“. 
axseni, ra moxda am dros mis organizmSi.

avtonomiuri/vegetatiuri nervuli sistema

parasimpaTikuri simpaTikuri

aviwroebs gugebs;
astimulirebs crem-
lis gamoyofas

gugebs afarToebs;
akavebs cremlis 

gamoyofas

aZlierebs nerwyvis 
gamoyofas

Trgunavs oflis gamoyofas
aZlierebs oflis gamoyofas

aZlierebs da 
aCqarebs gulis 

muSaobas; aviwroebs 
sisxlZarRvebs da 

zrdis sisxlis 
wnevas

amcirebs gulis 
SekumSvebis siZlie-
resa da siCqares; 
amcirebs sisxlis 
wnevas

aviwroebs bronqebsa 
da bronqiolebs, 
amcirebs
filtvebis 
ventilacias

afarToebs 
bronqebsa da 
bronqiolebs, 

aZlierebs 
filtvebis 

ventilacias

Trgunavs peri-
staltikas da 

saWmlis momne-
lebeli wvenebis 

gamoyofas. 
aZlierebs anal-
uri sfinqteris 

SekumSvas

aZlierebs peri-
staltikas da 
saWmlis momne-
lebeli wvenebis 
gamoyofas. 
Trgunavs ana lu-
ri sfinqteris 
SekumSvas

amcirebs diurezs; 
aZlierebs Sardis buStis 

sfinqteris SekumSvas; 
iwvevs Tirkmelzeda 

jirkvlidan adrenalinis 
gadmosrolas

adunebs Sardis buStis 
sfinqters

Trgunavs nerwyvis 
gamoyofas

sur. 1.19
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rogor muSaobs sicruis deteqtori?

kani, iseve rogorc nebismieri qsovili, eleqtrobis gamtaria. eleqtrogamtarobas 
zrdis kanis zedapirze gamoJonili oflis  umciresi wveTic ki. kanis eleqtruli gam-
tarobis cvlilebas advilad aRricxavs xelsawyo, romelic kanTan, magaliTad TiTebTan,   
aris mierTebuli. 

oflis gamoJonvis sapasuxod kanis gamtarobis cvlileba xelsawyos monitorze Cans 
swori xazidan gadaxris _ talRis saxiT. is miT ufro maRalia, rac meti ofli gamoJonavs 
kanidan. amitom am talRis simaRlis mixedviT dakiTxvis dros gamomZieblebi msjeloben, 
savaraudod, tyuis Tu ara danaSaulSi eWvmitanili. aparatiT miRebul Sedegs sasamarT-
lo ganixilavs, rogorc irib mtkicebulebas. 

xelsawyos mier savaraudo tyuilis  aRmoCenis logika aseTia: 
1. xelsawyo aRricxavs kanis eleqtrogamtarobis cvlilebas.
2. eleqtrogamtaroba miT ufro metia, rac meti ofli gamoJonavs kanis zedapirze.
3. rac meti ofli gamoJonavs, ufro maRali iqneba talRa, romelic xelsawyoze Cndeba 

kanis eleqtrogamtarobis cvlilebis gamo.
4. Tu dasmuli kiTxva eWvmitanilisTvis SemaSfoTebelia, is emociurad iZabeba, raTa 

moifiqros tyuili. emociuri daZabvis sapasuxod talRis simaRle dauyovnebliv gaizr-
deba.

5. amitom eWvmitanilma romc icruos, talRa uCvenebs, rom is emociurad daiZaba, rac, 
savaraudod, miuTiTebs, rom eWvmitanili cruobs.

am logikur jaWvs aklia erTi mniSvnelovani Semadgeneli nawili. asaxsnelia, ratom 
izrdeba talRis simaRle eWvmitanilis emociuri daZabulobis sapasuxod. gamoiyene Seni 
codna avtonomiuri nervuli sistemis mier organoTa regulaciis Sesaxeb da Seavse jaWvi. 
dagWirdeba me-4 punqtis Sevseba.

• avtonomiuri nervuli sistema aregulirebs jirkvlebisa da Sinagani organoebis muSao-

bas;

• avtonomiuri nervuli sistema Sedgeba simpaTikuri da parasimpaTikuri nervuli siste-

mebisgan;

• simpaTikuri nervuli sistema organizms amzadebs intensiuri moqmedebisTvis;

• parasimpaTikuri nervuli sistema, zogadad, amcirebs nervuli sistemis aqtivobis do-

nes, rac exmareba daxarjuli energiis aRdgenaSi.

sicruis deteqtori

SekiTxvebis dasmis dro

t
al

R
is
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it
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nervuli sistemis moqmedebis erT- 
erTi gamovlenaa refleqsi. Sen ukve gae-
cani zogierT refleqssa da mis refleq-
sur rkals. arCeven upirobo da pirobiT 
refleqsebs. rodesac sakvebi xvdeba piris 
RruSi, is aRizianebs piris RruSi arse-
bul receptorebs. receptorebidan in-
formacia sensoruli gziT midis mogrZo 
tvinSi nerwyvis gamoyofis maregulire-
bel centrSi, aqedan ki motoruli nei-
ronebiT informacia gadaecema sanerwyve 
jirkvals, rac iwvevs nerwyvis gamoyofas. 
nerwyvis gamoyofis refleqsi pasuxia  gam-
Rizianebelze _ piris RruSi sakvebis mox-

vedraze. es upirobo refleqsia. upirobo 
refleqsis gamomwvev gamRizianebels ki 
upirobo gamRizianebeli ewodeba.

upirobo refleqsebi memkvidreobiTia 
da organizmi inarCunebs mTeli sicocxlis 
ganmavlobaSi, Tu ar dazianda  refleqsSi 
monawile nervuli sistemis romelime 
nawi li. cnobilia kvebiTi upirobo ref-
leqsebi _ piris Rrus receptorebis gaRi-
zianebis sapasuxod saWmlis momnelebeli 
wvenebis  gamoyofa, ylapva, axal Sobilis 
woviTi  moZraoba; damcvelobiTi refleq-
sebi _   xveleba, cemineba, Tvalis daxamxame-
ba, xelis gaweva cxel saganTan Sexebisas 
da sxv.; saorientacio refleqsebi _ Ta-
vis, sxeulis Sebruneba ucxo gamRizianeb-
lisken; gamravlebasTan dakavSirebuli 
refleqsebi da a.S. upirobo refleqsebis 
wyalobiT organizmi inarCunebs Sinagani 
garemos mudivobas.

magram nerwyvi gamoiyofa maSinac, rode-
sac adamiani xedavs sakvebs an Seig rZnobs 
mis suns. magaliTad, rodesac SeigrZnob 
SenTvis nacnobi sakvebis suns (miT umetes, 
Tu mSieri xar), nerwyvi gamogeyofa, miu-
xedavad imisa, rom jer mxo lod sakvebis 
suns SeigrZnob da is piris Rrus ar gah-
karebia. es pirobiTi refleqsia. aRweril 
SemTxvevaSi nerwyvis pirobiT refleqsur 
gamoyofas win uZRvis raRac garkveuli 
piroba: adamianma SeigrZno sakvebis suni, 
aRiqva, rom es is nacnobi sakvebia, rome-
lic uyvars da sapasuxod gamoeyo nerwvi. 

1. ra pirobaa saWiro pirobiTi refleqsis mizanmimarTulad gamomuSavebisTvis?
2. 1) suraT 1.20-is mixedviT Seqmeni nerwyvis gamoyofis upirobo da pirobiTi refleqse-
bis refleqsuri rkali; 2) aRwere arsebiTi gansxvaveba upirobo da pirobiTi refleqsebis 
refleqsur rkalebs Soris. 3) daasaxele pirobiTi refleqsuri rkalis komponentebi da 
aRwere maTi funqciebi.

 ra gansxvavebaa upirobo da pirobiT refleqsebs Soris?

1.8. უპირობო და პირობითი რეფლექსები

 struqtura da funqcia: ujredi 

_ upirobo refleqsebis refleq-

su ri rkalis komponentebi;

 pirobiTi refleqsebis refleqsuri rka-

lis komponentebi;

 sasicocxlo Tvisebebi: homeostazi, 

adap tacia (upirobo da piro biTi ref-

leqsebis roli sasicocxlo procesebis 

regulaciaSi);

 kvleva: pirobiTi refleqsebis xelovnu-

rad gamomuSavebis pavloviseuli me To di; 

pi robiTi refleqsis ga mo muSavebis miz-

niT eqsperimentis dagegmva.

• daaxasiaTe refleqsuri rkalis kompo-

nentebi da aRwere TiToeuli komponentis 

funqcia.

rusma fiziologma ivan pavlovma cxo-
ve  lebze SeimuSava pirobiTi refleqse-

rogor muSaobs nervuli sistema pirobiTi refleqsebis SemTxvevaSi? 

bis  xe  lovnurad gamomuSavebis meTodi 
da axsna maTi warmoqmnis meqanizmi. igi 
cdebs ZaRlze atarebda (sur.1.20).
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I. ZaRls aWmeven sakvebs _ aZleven upi-
ro bo gamRizianebels, romelic aRi zianebs 
piris RruSi receptorebs; aqedan sensoru-
li gziT (1) gadaecema informacia mog-
rZo tvinSi nerwyvis gamom yof centrs (2), 
mogrZo tvinidan aRmavali gamtari gzebiT 
informacia gadaecema hemisferoebis kve-
bis zonasac (3), motoruli gziT nervuli 
impulsi Sedis sanerwyve jirkvalSi (4) da 
sapasuxod nerwyvi gamoiyofa. es upirobo 
refleqsia.

II. anTeben naTuras, sapasuxod Riziande-
ba mxedvelobis receptorebi (5), sensoru-
li gziT (6) informacia gadaecema hemis-
feroebis qerqis kefis wilSi mxedve lobis 
zonas (7) da xorcielde ba  saorientacio 
upirobo refleqsi; am SemTxvevaSi ner -
wyvi ar gamoiyofa. amrigad, am etapze na-
Tura nerwvis gamoyofis refleqsis Tvis 
ganurCeveli gamRizianebelia.

III. jer anTeben naTuras, Semdeg aZle-
ven sakvebs da kvebis mTeli periodis gan-
mavlobaSi naTu ra anTebulia _ axdenen 
upirobo da ganurCeveli gamRizianeblis 
SeuRlebas. nerwyvi gamoiyofa upirobo 
refleqsis gziT (1-2-4).

IV. naTuris kvebasTan mravaljeri 
SeuRlebis Semdeg, mxolod naTuris anTe-
baze ZaRls gamoeyofa nerwyvi (5-6-7-3-2-4), 
radgan hemisferoebis qerqis mxedvelobi-
sa (7) da kvebis zonebs (3) Soris myardeba 
droebiTi nervuli kavSiri. naTuris anTe-
ba gaxda sakvebis micemis pirobiTi gamRi-
zianebeli da ZaRls gamoumuSavda nerwyvis 
gamoyofis pirobiTi refleqsi. sur. 1.20

organizmis mier sicocxlis ganmav-
lobaSi SeZenil refleqsebs, romlebic 
warmoiqmneba ganurCeveli da upirobo 
gamRizia neblebis SeuRlebiT, pavlov-
ma pirobiTi refleqsebi uwoda. pirobi-
Ti refleqsebi individualuria, radgan 
erTi saxeobis sxvadasxva individs gansx-

vavebuli cxovrebiseuli gamocdileba 
aqvs (upi robo refleqsebi ki erTi saxeo-
bis yvela individs erTnairi axasiaTebs). 
pavlovis mixedviT, upirobo da pirobiTi 
gamRizianeblebis SeuRlebisas didi naxe-
varsferoebis qerqSi Cndeba agznebis ori 
ubani: ganxiluli magaliTis  mixedviT, 
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erT-erTi  maTgania kvebis zona, xolo 
meore _ mxedvelobis zona, romelTa 
Soris warmoiqmneba droebiTi nervuli 
kav Siri. amrigad, pirobiTi refleqsebis 
refleqsuri rkalebi didi hemisferoe-
bis qerqSi gadis, upirobo refleqse-
bis gansaxorcieleblad ki hemisferoe-
bis qerqis monawileoba aucilebeli ar 
aris. Tu pirobiTi gamRizianebeli ar 
ganmtkicda upirobo gamRizianebliT, 

sapasuxo reaqcia TandaTan sustdeba da 
Semdeg Sekavdeba. anu  pirobiTi ref-
leqsebi cvalebadia. radgan pirobiTi 
ref leqsebi cvalebadia, igi xels uwyobs 
organizmis Seguebas garemos cvalebad 
pirobebTan.

adamians, iseve rogorc cxovelebs, 
cxovrebis ganmavlobaSi bunebrivad 
mraval ferovani pirobiTi refleqsi ga-
moumuSavdeba.

3. rogor SeiZleba pirobiTi refleqsebis Sesaxeb codna gamoiyeno swori dRis reJimis 
gamosamuSaveblad? ra mniSvneloba eqneba dRis reJimis dacvas organizmisTvis?  
4. yuradRebiT gaecani paragrafis teqstSi mocemuli upirobo da pirobiTi refleqsebis 
maxasiaTeblebs, Seadare erTmaneTs da Sedarebis monacemebi warmoadgine SenTvis mosaxer-
xebeli sqemis saxiT.
5. gamoTqvi varaudi: ra problemebi Seeqmneba adamians, Tu pirobiTi refleqsebi ar iqneba 
cvalebadi?

pavlovis mier  Seswavlil refleqsebs 
erTi Tavisebureba aqvs. magaliTad, 
sinaTlis anTebaze ZaRls nerwyvi gamoe-
yofa, radgan is mieCvia, rom sinaTlis 
anTebisas sakvebs aZleven, magram ZaRli  
arafers akeTebs imisaTvis, rom sakvebi 
miiRos.

aseve arsebobs sxva saxis refleq-
sebi, romlebic Seiswavla amerikelma 
fsiqologma, frederik skinerma da ope -
rantuli uwoda. operantuli aRniSnavs, 
rom cxo velma sasurveli Sedegis misa-
Rebad raRac moqmedeba unda ganaxor-
cielos. magaliTad, galiaSi myofma 
virTagvam TaTi unda daaWiros berkets, 
raTa sakveburaSi Camoiyaros sakvebi. virTagva Zalian swrafad iTvisebs am qcevas da asru-
lebs mas sakvebis miRebis mizniT.

operantul  qcevas Cven yoveldRe vaxorcielebT sasurveli Sedegis misaRebad. warmoid-
gine, ramdenjer aWer TiTs kompiuteris klaviaturis sxvadasxva Rilaks imisaTvis, rom pro-
cesorma SenTvis sasurveli moqmedeba Seasrulos. operantul qcevaze damyarebulia cx-
ovelebis wvrTna. magaliTad, mwvrTneli aswavlis cxovels Tu rogor unda moiqces, ra 
gaakeTos  imisaTvis, rom sakvebi miiRos. bavSvebs vaswavliT saTanadod moqcevas. sworad 
moqcevis sapasuxod maT vaqebT, saCuqars vaZlevT. 

pavlovsa da skinerTan erTad Cvens Tanamemamules, fiziolog ivane beritaSvilsac didi 
wvlili miuZRvis refleqsebis SeswavlaSi. 

sakvebura

berketi
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mecnierebma daadgines, rom 
pirobiTi refleqsis gamomu-
Saveba SeiZleba sxvadasxva gam-
Ri zianebelze.

pirobiTi refleqsebis xe-
lovnurad gamomuSavebis pav-
loviseuli meTodis mixedviT 
dagegme eqsperimenti, romlis 
drosac ZaRls gamoumuSavdeba 
zarze kvebiTi pirobiTi ref-
leqsi. eqsperimentis gegmaSi 
asaxe:
 

 • eqsperimentis mizani; 
 • varaudi: TiToeul gamRizianebelze ra tipis reaqcias gamoamJRavnebs ZaRli eqsperi-

mentis sxvadasxva etapze; 
 • eqsperimentisaTvis saWiro resursi;
 • eqsperimentis etapebis aRweriloba.

eqsperimentis gegmis prezentaciisas xazgasmiT warmoaCine: 

• ra roli aqvs upirobo refleqsebs organizmis homeostazis SenarCunebaSi? 
• ra roli aqvs pirobiT refleqsebs garemos cvlad pirobebTan adaptaciaSi? 
• ramdenad dagexmara pirobiTi refleqsis xelovnurad gamomuSavebis eqsperimentis 

dagegmvaSi  pavloviseuli midgoma? 
• ra iyo eqsperimentis TiToeuli etapisTvis upirobo, ganurCeveli da pirobiTi gamRi-

zianebeli? 
• pavlovis mecnierulma aRmoCenam ra gavlena moaxdina mecnierebis sxva dargebis ganvi-

Tarebaze? 

eqsperimentis  dagegmva

• nervuli sistemis moqmedebas refleqsuri xasiaTi aqvs. arCeven upirobo da pirobiT 

refleqsebs; 

• upirobo refleqsebi, romlebic xels uwyoben  homeos ta zis SenarCunebasa da orga-

nizmis stabilurobas, formirdeba dabadebis momentidan;

• pirobiTi refleqsebis refleqsuri rkali didi naxevarsferoebis qerqSi gadis;

• pirobiTi refleqsebi cvalebadia da memkvidreobiT ar gadaecema;

• pirobiTi refleqsebi organizms exmareba garemos cvlad pirobebTan SeguebaSi. 
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1.9. ფსიქოაქტიური ნივთიერებები და ადამიანის 
ჯანმრთელობა

ra gavlenas axdens fsiqoaqtiuri nivTierebebi nervul 
sistemaze? 

 janmrTeloba da daavadeba: 

da mokidebuleba/adiqcia, fsiqi-

kuri da qimiuri damokidebuleba, 

fsiqoaqtiuri nivTiereba, narkotiki, 

narkomania, wamaldamokidebuli;

 kvleva: sakvlevi kiTxva, monacemebis Seg-

roveba, analizi, daskvna.

• daasaxele mavne Cvevebis magaliTebi;

• ra aris damokidebuleba? moiyvane 

qceviTi damokidebulebis magaliTebi;

• ra emociebs aRZravs SenSi suraT 1.21-ze ga-

mosaxuli informacia?

fsiqoaqtiuri, narkotikuli da maTTan 
gaTanabrebuli medikamentebis aramiznob-
rivi, specialistis daniSnulebis gareSe 
moxmareba msoflios mravali qveynis 
erT-erTi ZiriTadi problemaa da, maT 
Soris, Cveni qveynisTvisac. fsiqoaqtiu-
ri nivTiereba qimiuri naer Tia, rome lic 
moqmedebs centralur  nervul siste-

maze: cvlis adamianis guneba-ganwyobas, 
grZnobebs, aRqmasa da qcevebs. fsiqoaqti-
ur nivTierebas, romelic iwvevs miCvevas 
da damokidebulebis Camoyalibebas, nar-
kotiks uwodeben. wamaldamokidebuleba   
aris daavadeba, romelic gamowveulia nar-
kotikuli nivTierebis xangrZlivi siste-
maturi moxmarebiT.

Sen ukve ici, rom damokidebuleba SeiZ-
leba iyos fsiqikuri da fizikuri/qimiuri. 
fsiqikuria damokidebuleba, rodesac ada-
miani Sepyrobilia narkotikze fiqriT da 
sxva interesebi aRar aqvs; am nivTierebis 
miRebas ukavSirebs komforts, siamovne-
bas an stresTan gamklavebas.  siamovnebis 
ganmeorebiTi gancdis cduneba adamians 
narkotikuli nivTierebis regula ruli 
moxmarebisa da dozis gazrdisken ubiZ-
gebs,  yalibdeba fizikuri damokidebule-
ba. fizikuri (qimiuri damokidebuleba/
wamaldamokidebuleba) yalibdeba raime 
nivTierebis regularuli miRebis Sede-
gad. organizmi egueba ucxo nivTierebas 

sur. 1.21
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da adamians uCndeba narkotikis mudmivad 
miRebis moTxovnileba Sesabamisi efeqtis 
miRebis an narkotikis moxmarebis ueca-
ri SewyvetiT gamowveuli diskomfortis 
(mTqnareba, surdo, oflianoba, mousven-
roba, uZiloba, faRaraTi, saxsrebisa da 
kunTebis tkivili) daZlevis mizniT.

aralegaluri narkotikia, romlis mox-
mareba, Senaxva da gavrceleba kanoniT 

isjeba, xolo legaluri narkotikia, rom-
lis moxmareba, Senaxva da SeZena kanoniT 
nebadarTulia (magaliTad, Tambaqo, alko-
holisa da kofeinis Semcveli sasmelebi da 
zogierTi medikamenti).

fsiqoaqtiur nivTierebebs nervul 
sistemaze moqmedebisa da gamowveuli 
efeqtis mixedviT yofen jgufebad, rom-
lebic warmodgenilia cxrilSi.

jgufis  

dasaxele-

ba

efeqti

damokidebuleba

fsiqikuri fizikuri

opiatebi
morfini
heroini
kodeini

organizmi ganicdis siamovnebas da eufleba eiforia*, zur-
gis tvinze zemoqmedebiT tkivilis blokirebas axdenen; ze-
dozireba iwvevs arteriuli wnevis daqveiTebas, sunTqvis 
Senelebas, cnobierebis dakargvas. xangrZlivi, sistematuri 
moxmareba iwvevs mexsierebisa da azrovnebis daqveiTebas, 
RviZ lis cirozs, organizmis gamofitvas da sxv. 

maRali
maRali
zomieri

maRali
maRali
zomieri

halucino-
genebi
kanabisi
(marixuana, 
`plani~)

mis moxmarebas zogjer axlavs gulisrevis SegrZneba, Rebine-
ba, Zlieri SiSi, SfoTva, iluziebi, halucinaciebi* da dep-
resia; xangrZlivi moxmareba arRvevs Tavis tvinSi mimdinare 
procesebs (iwvevs azrovnebis Senelebasa da qcevebis TviT-
kontrolis  darRvevas, umniSvnelo mizezis gamo gaRiziane-
bas), aqveiTebs imunur sistemas da uaryofiTad moqmedebs 
gamravlebis organoTa sistemis funqciebze.

msubuqi

zomieri

ar aris 
cnobili

depresan-
tebi
alkoholi

gonebriv da fizikur aqtivobas Trgunavs centra lur  ner-
vul sistemaSi nervuli impulsebis gadacemis SekavebiT an 
SemcirebiT; es gansakuTrebiT aisaxeba naTxemisa da Sublis 
wilis neironebze; sistematuri moxmareba iwvevs aTeroskle-
rozisa da hipertoniis ganviTarebas, rac Tavis tvinis insul-
tis mizezi xdeba.

zomieri zomieri

stimula-
torebi
kokaini
nikotini
kofeini

moWarbebuli energia da hiperaqtiuroba, momatebuli Tavda-
jereba, eiforiasTan miaxloebuli guneba-ganwyoba; kokainis 
intensiur momxmareblebs SeiZleba ganuviTardeT bodviTi 
aSliloba: smeniTi halucinaciebis dros  SeiZleba esmodes 
xmauri, musika,  xmebi (lanZRva-gineba), Sepyrobilia SiSis 
gZnobiT da ebrZvis warmosaxviT mtrebs; nikotins SeuZlia, 
cns-is rogorc stimulireba, aseve daTrgunva. Tambaqos  
damwyeb mwevels SeiZleba hqondes Tavbrusxveva, Rebineba; 
Tambaqos aqtiur momxmareblebSi maRalia sisxlis mimoqce-
visa da sunTqvis organoTa sistemebis sxvadasxva daavadebis 
ganviTarebis riski.  

maRali

maRali

ar aris 

cnobili

maRali
maRali
zomieri

1. maswavlebelTan erTad gaecani cxrilSi mocemul informacias da upasuxe kiTxvebs: 
1) daasaxele narkotikuli nivTierebebi, romelTa regularuli moxmareba iwvevs rogorc 
fsiqikuri, ise fizikuri maRali donis damokidebulebas; 2) opiatebis jgufis nivTiere-
bebs medicinaSi iyeneben, rogorc tkivilgamayuCebels. axseni, ratom? 3) morfinis didi 
doziT miRebam SeiZleba sunTqvis SeCereba gamoiwvios. axseni, ratom? 4) ratom uWirs 
mTvral adamians wonasworobis SenarCuneba siarulis dros? 5) ratom aris, rom zogjer 
mTvrali adamiani ver akontrolebs sakuTar qcevas?
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kvleva 1.
suraTze naCvenebia mrt-iT miRebuli kvlevaSi monawile ori sxvadasxva adamianis Tavis 

tvinis magnitur-rezonansuli gamosaxuleba (mrg). mrg1 ekuTvnis adamians, romelic mari-
xuanas ar moixmars, xolo mrg 2 ki _ adamians, romelic marixuanas moixmars. kvlevaSi 
monawile pirebs aZlevdnen davalebas, romlis Sesruleba yuradRebis koncentrirebas saWi-
roebda.

monacemebis analizi:
1. gansazRvre sakvlevi kiTxva, damouki-

debeli da damokidebuli cvladebi am 
kvle visTvis;

2. ra gansxvavebaa marixuanis momxmareb-
lisa da aramomxmareblis mrg-ebs Soris? 
kerZod, hemisferos romeli wilebis 
aqti vobaSia gansxvaveba?

3. rogor Seafaseb am adamianebis yurad-
Rebis koncentraciis dones? pasuxi 
daasa buTe argumentirebuli msjelobiT.

4. romeli adamiani dau Svebda met Sec-
domas da valebis Sesrulebis dros? 
daasa buTe Seni pasuxi.

5. axseni, ras aRwers wriuli diagrama 
zemoT aRweril kvlevasTan mimarTebiT. rogor miesadageba diagramaze gamosaxuli monace-
mi Sens mosazrebas: amtkicebs Tu uaryofs.

daskvna: ra gavlenas axdens marixuana momxmarebelze? 

kvleva 2
refleqss aqvs Tavisi reaqciis dro. vgulisxmobT dros, romelic gadis receptoris 

gaRizianebidan Semsrulebeli organos pasuxamde. es dro damokidebulia refleqsur rkal-
Si nervuli impulsis gatarebis siswrafeze.

cxrilSi mocemulia erT-erTi kvlevis Sedegebi. gaecani kvlevis monacemebs da gaaanali-
ze.

ადამიანის მიერ ალკოჰოლის მოხმარების თავისებურება
მუხლის რეფლექსის 
დრო მილიწამში (მწ)

adamiani, romelic alkohols saerTod ar moixmars 15-20

adamiani, romelic alkohols mcire dozebiT da iSviaTad moixmars 15-25

alkoholze damokidebuli adamiani,  romelic alkohols didi do-
zebiT da xSirad moixmars

32-35

adamiani, romelic ar aris alkoholze damokidebuli, magram mux-
lis refleqsis siswrafe gauzomes maSin,  rodesac imyofeboda al-
koholis Zlieri zemoqmedebis qveS.

28-30

analizi:
1. Camoayalibe sakvlevi kiTxva am kvlevisTvis;
2. gansazRvre damoukidebeli da damokidebuli cvladebi;
3. monacemebis mixedviT, ra damokidebuleba ikveTeba cvladebs Soris?
daskvna: ra gavlenas axdens alkoholi refleqsur rkalSi nervuli impulsis gatarebis 

siswrafeze?

monacemebis analizi

20%

80%

1

2
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2. wamaldamokidebulebSi xSiria RviZlis funqciebis darRveva. axseni, ratom?
3. ra gansxvavebaa legalur da aralegalur narkotikul nivTierebebs Soris?
4. ivaraude, narkotikuli nivTierebebis aqtiur momxmarebels ra tipis problemebi SeiZ-
leba Seeqmnas Semdegi mimarTulebiT: 1) janmrTelobis, 2) socialuri (sazogadoebasa da 
ojaxTan), 3) finansuri.
5. furcelze dawere `rogori minda viyo da ras minda mivaRwio momavalSi~ da punqtebad 
Camowere Seni momavali cxovrebis gegma, Semdeg dafiqrdi 5 wuTi da gegmis TiToeuli pun-
qtis gaswvriv dawere, ra dabrkolebas Seuqmnis am gegmis ganxorcielebas narkotikis mox-
mareba da ratom.

davalebis piroba: xSirad, advilad veTanxmebiT sxvebs da vakeTebT imas, risi gakeTebac 
ar gvinda. ase imitom viqceviT, rom ar gvinda, dagvcinon an vinmes vawyeninoT. am dros ki, 
zogjer, uaris Tqmaa saWiro. wamoidgine, rom Seni megobari narkotikebs moixmars da Senc 
SemogTavaza misi gasinjva, razedac uTxari, rom dafiqrdebodi. ginda, ise uTxra uari, 
rom ar iyos megobrisTvis Seuracxmyofeli da, Tanac, Seni uari damajerebeli da mtkice 
iyos. am mizniT, Sen gaecani damatebiT samecniero masalas mozardis janmrTelobaze nar-
kotikuli nivTierebebis gavlenis Sesaxeb (rom ufro mtkice da damajerebeli yofiliyo 
Seni pasuxi), arasasurvel SemoTavazebaze uaris Tqmis sxvadasxva formis Sesaxeb rCeva 
hkiTxe ufrosi Taobis adamianebsa da fsiqologs. Sedegad, megobars ise uTxari uari 
SemoTavazebaze, rom arc nawyeni darCa da Seni gadawyvetilebis simtkiceSic darwmunda.

Seqmeni `rCevebis wigni~ da sxvebsac gauziare am kuTxiT miRebuli Seni gamocdileba. 
`rCevebis wignSi~ Cawere: 1) narkotikebze damokidebulebis ganviTarebisa da misi mozardis 
janmrTelobaze uaryofiTi gavlenis Sesaxeb; 2) arasasurvel SemoTavazebaze uaris Tqmis 
iseTi variantebi, romlebic ar iqneba arc sxvisi da arc sakuTari interesebis Semlaxavi.

rCevebis wignis  prezentaciisas xazgasmiT warmoaCine -
 • ra aris narkotikuli nivTiereba? 
 • ra gansxvavebaa fsiqikur da qimiur damokidebulebas Soris? 
 • narkotikulma nivTierebebma ra gavlena SeiZleba moaxdinos homeostazsa da imunitet-

ze? Sromisunarianobaze? 

rCevebis wignis Seqmna

narkotikuli nivTierebebis xangrZliv moxmarebas SeiZleba mohyves Semdegi garTulebebi:

• yvela narkotiki seriozul zians ayenebs adamians. gansakuTrebul safrTxes ki uqmnis 

mozardis janmrTelobas, aferxebs mozardis fizikur da gonebriv ganviTarebas; 

• yvelaze xSirad narkotikebis momxmareblis sicocxles safrTxes uqmnis zedozireba, anu 

narkotikis didi doziT gamowveuli mwvave mowamvla; zogierTi narkotikuli nivTiere-

bis erTjeradi miRebac ki did safrTxes uqmnis mis sicocxles;

• narkotikebis inieqciuri moxmareba mniSvnelovnad zrdis virusuli hepatitiTa (B,C) da 

aiv-iT dainficirebis albaTobas; narkotikebis momxmareblebi daqveiTebuli imunitetis 

gamo xSirad avaddebian tuberkuloziT;

• alkoholisa da sxva narkotikis moxmarebis Sedegad izrdeba ubeduri SemTxvevebis alba-

Toba, imatebs agresiuloba da TavSeukavebloba;

• narkotikis moxmarebis Sedegad adamiani kargavs jer Tavisuflebas, Semdeg janmrTelo-

bas, dabolos _ sicocxles.
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endokrinuli sistema

eqstrimis* moyvaruli adamiani SiSisa da agznebis mozRvavebu-

li SegrZ nebis  misaRebad eqstremaluri sportisa da atraqcionebis 

sxvada sxva saxeobas mimarTavs. es saSualebebi astimulirebs sisxl-

Si hormon adrenalinis gadmosrolas, romelic adamians imdenad did 

kmayo filebas aniWebs, rom isini sportis aseT saxeobebSi wlobiT 

varji Soben da xvewen teqnikas, zedmiwevniT asruleben instruqciebs da 

icaven usafrT xoebis wesebs.

nervuli sistemis rolis Seswavlis procesSi Sen darwmundi, rom 
sxvada sxva organo erTmaneTisgan damoukideblad ar moqmedebs, aramed 
isini koordinirebulad moqmedeben, raTa organizmma droulad upa-
suxos garegan Tu Sinagan garemoSi momxdar cvlilebebs. nervul siste-
masTan erTad organoTa SeTanxmebul moqmedebaSi did rols asrulebs 
endokrinuli sistema sisxlSi saWiro hormonebis donis cvlilebis 
saSua lebiT.   

am TavSi Sen gaecnobi, Tu, nervul sistemasTan erTad, endokrinuli 
sistema rogor aregulirebs homeostazs ara marto Sinagani garemos 
cvlilebis sapasuxod, aramed garegani garemos cvlad, zogjer eqst re-
malur pirobebTan organizmis Seguebas; imsjeleb imis Sesaxeb, Tu: 

• rogor axorcielebs endokrinuli sistema Tavis funqciebs?
• rogor regulirdeba sisxlSi hormonebis done?
• ra Sedegebi SeiZleba mohyves endokrinuli sistemis moqmedebis 

darRve vebs?
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1.10. ენდოკრინული სისტემა და მისი მოქმედების 
მექანიზმი

rogor axorcielebs endokrinuli sistema Tavis funqciebs?

 struqtura  da  funqcia: organo 

_ Sinagani sekreciis, garegani da 

Sereuli sekreciis jir kvlebis 

struqtura da funqciebi; 

 sasicocxlo Tvisebebi: endokrinuli 

sistemis moqmedebis meqanizmi.

nebismier organizmSi mudmivad regu-
liredeba fiziologiuri procesebi,  
radgan mas mudmivad cvalebad pirobeb-
Si uxdeba cxovreba. rogorc ukve ici, 
am cvlilebebTan organizmi Seguebas  
axerxebs  homeostazis saSualebiT, rome-
lic regulirdeba ori saxis meqanizmiT: 
nervuli da endokrinuli regu laciebiT.

oflis 
aorTqleba 
aregulirebs 
sxeulis 
temperaturasa 
da wylis 
balanss

mogrZo tvini 
aregulirebs 

sasunTqi da gul-
sisxlZarRvTa 

sistemebis 
moqmedebas; 

hipoTalamusi 
_ nivTierebaTa 

cvlasa da sxeulis  
temperaturas

pankreasi 
aregulirebs 

glukozis dones 
sisxlSi

icvleba ConCxis 
kunTebis aqtivoba

Tirkmeli 
aregulirebs  
wylis balanss

icvleba ConCxis 
kunTebis 
momarageba 
sisxliT

sur. 1.22

1. suraT 1.22-ze mocemuli informaciis safuZvelze upasuxe kiTxvebs: 1) romeli or-

ganoTa sistemebia CarTuli fizikuri aqtivobis dros? 2) aRwere nervuli sistemis 

roli sxvadasxva organoTa sistemis koordinirebul moqmedebaSi; 3) avtonomiuri ner-

vuli sistemis romeli nawilia am dros gaaqtiurebuli? 4) aRwere, rogor icvleba 

sxeulis temperatura fizikuri aqtivobis dros da rogor regulirdeba es procesi; 

5) CamoTvale wylis balansis regulaciaSi monawile organoebi  da aRwere maTi roli;  

6) ivaraude, rogor Seicvleba fizikuri aqtivobis dros sisxlSi glukozis done da ra 

roli SeiZ leba hqondes glukozis regulaciaSi pankreass?
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sur. 1.23

hipoTalamusi _  hipofizis specialuri hormonebis sekreciis regulacia

msxlisebri jirkvali / epifizi _
melatonini _ organizmis dReRamuri ciklis regulacia

hipofizi _ `trofuli~ hormonebi  _ endokrinuli jirkvlebis 
moqmedebis stimulacia (gaaqtiveba); zrdis hormoni _ aZlierebs 
cilebis sinTezsa da ConCxis (gansakuTrebiT kidurebis) zrdas; 
antidiurezuli hormoni _ amcirebs Sardis moculobas

farisebri jirkvali _ Tiroqsini _ aregulirebs nivTierebaTa 
cvlas (kerZod, JangviT procesebs), organizmis zrdasa da 
ganviTarebas 
kalcitonini _ sisxlSi amcirebs Ca2+ - is dones

farisebraxlo jirkvali _ parathormoni _ 
iwvevs sisxlSi Ca2+ - is zrdasa da PO

4
3- Semcirebas

Timusi _ Timozini _ 
organizmis imunuri reaqciis uzrunvelyofa

Tirkmelzeda jirkvali _ 
adrenalini _ iwvevs gulis SekumSvis gaZliereba/
gaxSirebas, gulisa da ConCxis kunTebSi arteriolebis 
gafarToebas, xolo sxva organoebSi Seviwroebas 
da zogadad, arteriuli wnevis gazrdas, sisxlSi 
glukozis donis momatebas, sunTqvis gaxSirebas. 

pankreasi _ 
insulini _ aZlierebs ujredebis mier glukozis STanTqmas 
da amcirebs sisxlSi glukozas; glukagoni _ zrdis sisxlSi 
glukozas, radgan RviZlSi glikogens gardaqmnis glukozad

sakvercxeebi _ 
estrogenebi da progesteroni _ mdedrobiTi sqesisaTvis 
damaxasiaTebeli niSan-Tvisebis Camoyalibeba

saTesleebi _
androgenebi  _ mamrobiTi sqesisaTvis damaxasiaTebeli 
niSan-Tvisebis Camoyalibeba

Cvens organizmSi bevri fiziologiuri 
procesi hormonebiT (`hormao~ berZnuli 
sityvaa da aRznebas niSnavs) regulirde-
ba. ukve ici, rom hormoni biologiurad 
aqtiuri nivTierebaa. zogierTi biolo-
giurad aqtiuri nivTiereba specialur 
organoebSi _ sekreciis jirkvlebSi ga-
momuSavdeba. sekreciis jirkvlebi sami 
tipisaa: garegani, Sinagani da Sereuli 
tipis sekreciis jirkvlebi. 

garegani sekreciis _ egzokrinul jir-
kvalSi gamomuSavebuli sekreti gamoi-
taneba sadinariT, romelic sxeulis 
RruSi an sxeulis zedapirze ixsneba 

(mag., sanerwyve, sacremle, saofle, cxi-
movani jirkvlebi, kuWis jirkvlebi da 
sxv.). Sinagani sekreciis _ endokrinul 
jirkvlebs sadinari ar gaaCniaT da gamo-
muSavebul sekrets (am SemTxvevaSi hor-
monebs) sisxl Si gamoyo fen (sur.1.23: mag., 
hipofizi, farisebri jirkvali, Tirk-
melzeda jirkvlebi da sxv.). Sereuli 
tipis sekreciis jirkvle bi erTdroulad 
asru leben rogorc garegani, ise Sina-
gani sekreciis jirkvlebis funqciebs 
(mag., kuW qveSa jirkvali, anu pankreasi da 
sasqe so jirkvlebi).

hormonebi qimiuri bunebiT cilebia an 
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sisxlSi hormonis 
dabali done

hipoTalamusi aRiqvams 
hormonis dabal dones da 

aaqtiurebs hipofizs

hopofizi gamoyofs 
`troful~ hormons

samizne jirkvali 
hormons gamoyofs 

sisxlSi

sisxlSi hormonis 
normaluri done

sisxlSi hormonis regulaciis meqanizmi

sur. 1.24

lipidebi. hormonebi sisxliT mTel or-
ganizmSi vrceldeba, magram konkretuli 
hormoni mxolod garkveuli organos an 
ramdenime organos ujredebsa da qso-
vilebze moqmedebs. am organos samizne 
organo ewodeba. magaliTad, Tirkmel-
zeda jirkvlis hormon adrenalins ram-
denime samizne organo aqvs: guli, sisxl-
ZarRvebi, RviZli, sunTqvis organoebi. 
adrena linis gamoyofa sisxlSi Zlierdeba 
kritikul/stresul situaciaSi. kritiku-
li situacia SeiZleba gamoiwvios sxvada-
sxva mizezma: skolis gamocdam, daZabulma 
sportulma Sejibrebam, eqst remalurma 
atraqcionma da a. S. yvela SemTxvevaSi 
organizms esaWiroeba Zalebis maqsimalu-
ri mobilizeba. aseT situaciaSi hipoTa-
lamusSi aRiZvreba saTanado emocia. hi-
poTalamusi moaxdens endokrinuli da 
avtonomiuri nervuli sistemebis gaaq-
tiurebas. magaliTad, hipoTalamusis 
zegavleniT hipofizi gaaqtiurebs Tir-
kmelzeda jir kvals da sisxlSi gaizr deba 
adrenalinis done. adrenalini Seaviw-
roebs sisxlZarRvebs kanSi, xolo gaa-
farToebs maT gulis kunTsa da ConCxis 
kunTebSi, aaCqarebs da gaaZlierebs gu-
lis muSaobas, gaaxSirebs sunTqvas. amgva-
rad, ConCxisa da gulis kunTebis ujre-
debs meti Jangbadi da sakvebi miewodeba, 
Sesabamisad, organizmi mzadaa swrafi da 

daZabuli muSaobisTvis. amitomaa, rom 
adrenalins `stresis hormons~ uwodeben.

endokrinuli regulacia nela moq-
medebs, radgan dro sWirdeba hormonis 
gamoyofas, sisxlSi gadasvlasa da orga-
nizmSi gadatanas, samizne organos ujre-
debamde misvlasa da maTze moqmedebas. 
endokrinuli regulaciis moqmedebis Se-
degi zogjer dayovnebiT, garkveuli xnis 
Semdeg mJRavndeba. magaliTad, zrdis 
hormonis Sedegis gamomJRavnebas Tveebi 
da wlebi sWirdeba. didxans grZelde ba 
organoze endokrinuli regulaciis ze-
moqmedeba _ sanam hormoni ar daiSleba an 
misi koncentracia Zalian ar Semcirdeba. 

sisxlSi ama Tu im hormonis done 
icvle ba garemoSi momxdari cvlile-
bebis sapasuxod, e.i. icvleba Sinagani 
sekreciis jirkvlebis aqtivoba. rogorc 
ukve ici, hipoTalamusis erT-erTi mniSv-
nelovani funqciaa endokrinuli jir-
kvlebis moqmedebis kontroli, rasac, 
ZiriTa dad, axorcielebs hipofizze ze-
gavlenis meSveobiT: hipoTalamusi iwvevs 
hipofizis amoqmedebas, romelic, Ta vis 
mxriv, aregu lirebs sxva endokrinuli 
jirkvlebis moqmedebas egreT wodebu-
li `trofuli~ hormonebis meSveobiT  
(sur.1.24). magaliTad, Tireotrofuli 
hormoni (Tth) aregulirebs farisebri 
jirkvlis aqtivobas.
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2. Seadare nervuli da endokrinuli regulaciebi: 1) monacemebi warmoadgine SenTvis 

sasur veli sqemis mixedviT; 2) ra nakli aqvs endokrinul regulacias? 3) ra upiratesoba 

aqvs nervul regulacias?

3. gaecani suraT 1.23-ze mocemuli endokrinuli jirkvlebis funqciebs da upasuxe kiTx-

vebs: 1) zogierTi sxvadasxva hormoni urTierTsawinaaRmdego moqmedebas amJRavnebs da 

maT antagonist hormonebs uwodeben. daasaxele aseTi hormonebis wyvilebi; daasabuTe 

Seni pasuxi; 2) hormon adrenalins uwodeben `stresis hormons~. axseni, ratom? adrena-

lini Tavisi moqmedebiT avtonomiuri nervuli sistemis romel nawils hgavs? daasabuTe 

Seni pasuxi.

4. suraT 1.24-ze mocemuli sqemis mixedviT aRwere sisxlSi hormonis regulaciis meqa-

nizmi.

5 daubrundi kiTxva 1-s, ras daamatebdi Sens pasuxs? 

6. argumentirebuli msjelobiT daasabuTe, rom fizikuri varjiSis dros organizmSi 

fiziologiuri procesebis cvlileba homeostazis gamoxatulebaa.

• endokrinul sistemas qmnis Sinagani sekreciis jirkvlebi;

• Sinagani sekreciis jirkvlebi TavianT funqciebs hormonebis saSualebiT axorcieleben;

• TiToeul hormons aqvs erTi an ramdenime samizne organo;

• sisxlSi hormonebis donis regulacias axorcielebs hipoTalamusi hipofizis trofu-

li hormonebis gavleniT.
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 struqtura da funqcia: niv-

Tiereba _ hipofizis hormonebi 

(zrdis hormoni, antidiurezu-

li hormoni); 

   janmrTeloba da daavadeba:  daavade-

ba, simptomebi, gamomwvevi mizezebi _ 

hipofizis funqciis darRveva  (hipofizu-

ri jujoba, gigantizmi, akromegalia), 

Zilis reJimis darRvevis gavlena zrdis 

hormonis gamoyofaze.

 kvleva: sociologiuri kvleva _ monace-

mebis Segroveba, analizi, daskvna.

• axseni, rogor gansxvavdebian erT-

maneTisgan agebulebiTa da struqturiT 

hipofizi, saofle da sanerwyve jirkvlebi; 

• rogor regulirdeba endokrinuli jir-

kvlebis moqmedeba? aRwere am procesSi 

hipofizis roli.

ra SeiZleba gamoiwvios sisxlSi hipofizis hormonebis donis 
darRvevam? 

1.11. ჰიპოფიზის ჰორმონები და მათი ფუნქციები

hipofizi Sinagani sekreciis jirkva-
lia, romelic Tavis tvinSi mdebare-
obs da pirdapir sisxlis nakadSi axdens 
hormonebis sekrecias. miuxedavad imisa, 
rom misi masa mxolod 0,5 g-ia, igi mrava-
li saxis hormons gamoyofs da amitomac 
mas xSirad `mTavar jirkvals~ uwodeben 
 (sur. 1.25). igi hipoTalamusis qveSaa gan-
Tavsebuli da uSualod ukavSirdeba mas. 
ukve ici, rom hipoTalamusi hipofizis 
saSualebiT aregulirebs endokrinu-
li jirkvlebis moqmedebas. e.w. trofu-
li hormo nebiT hipofizi aregulirebs 
farisebri, Tirkmelzeda da sasqeso jir-
kvlebis moq medebas, garda amisa, gamoyofs 
hormonebs, romlebic uSualod moqmedebs 
sxvadasxva organoze da organoTa siste-
maze (hipofizis hormonebis dasaxelebis 
damaxsovreba ar gevaleba).

hipoTalamusi

hipofizi
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sur. 1.25
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me-8 klasis masalidan ici, rom orga-
nizmSi wylis balansis dacvaSi yvelaze 
mniSvnelovan rols Tirkmlebi asrule-
ben. SegaxsenebT, rom Sardis warmoqmnas 
ori ZiriTadi procesi _ filtracia da 
ukuSewova _ ganapirobebs. ukuSewovis 
procesSi organizmisaTvis sxva saWiro 
nivTierebebTan erTad Tirkmlis daklak-

nili milakebi ukuSeiwoven wyalsac. Se-
wovili wylis raodenoba da gamoyofili 
Sardis moculoba damokidebulia imaze, 
Tu rogoria wylis done sisxlSi. wylis 
ukuSewovis process aZlierebs hipofizis 
antidiurezuli hormoni (vazopresini), 
romlis dones sisxlSi aregulirebs hi-
poTalamusi (sur.1.26). 

zrdis hormoni aZlierebs cilebis 
sinTezsa da ConCxis (gansakuTrebiT 
kidurebis) zrdas. zrdis hormonis ga-
moyofa gansakuTrebiT Zlierdeba gar-
datexis asakSi. zogjer irRveva sisxlSi 
zrdis hormonis done. rodesac mozar-
dSi misi done normis farglebSia, sxeu-
li proporciulad normis farglebSi 
izrdeba, magram Tu mcire raodenobiT 
gamoiyofa (hipofunqciis dros), ada-

mianis zrda ferxdeba da hipofizuri 
jujoba viTardeba (sxva tipis jujo-
bis mizezs me-5 TemaSi gaecnobi). suraT 
1.27-ze naCvenebia egvipteli mdidari da 
warCinebuli juja senebasa da misi oja- 
xis skulptura, romelic Zvel egvipteSi 
cxov robda Cvens welTaRricxvamde.

zrdis procesSi Tu Warbad gamoiyo-
fa zrdis hormoni, izrdeba goliaTi _ 
2 m da meti (sur.1.28: goliaTi da juja 

ra SeiZleba gamoiwvios sisxlSi zrdis hormonis donis darRvevam? 

sisxlSi wylis  
donem daiklo

hipoTalamusi aRiqvams 
wylis dabal dones da 
aaqtiurebs hipofizs

hipofizi _ 
antidiurezuli 

hormonis gamoyofa 
Zlierdeba

sisxlSi wylis 
done normas  
ubrundeba

TirkmlebSi Zlierdeba 
wylis ukuSewova 

da mcirdeba Sardis 
moculoba

wylis balansis regulaciis meqanizmi

sur. 1.26
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1. farisebri jirkvlis hormoni Tiroqsini organizmSi aregulirebs organuli nivTiere-

bebis JangviT procesebs. rogor fiqrob, Tireotrofuli hormonis gamoyofa rodis 

gaZlierdeba _ rodesac organizmi mosvenebul mdgomareobaSia Tu rodesac fizikurad 

aqtiuria. daasabuTe Seni pasuxi.

2. alkoholi Trgunavs antidiurezuli hormonis gamoyofas. rveulSi daxaze sqema, romli-

Tac uCveneb, Tu rogor Seicvleba wylis balansis regulaciis sqema im SemTxvevaSi, 

rodesac adamians miRebuli aqvs alkoholi. 

3. gaecani paragrafis teqstSi aRweril egvipteli senebas ojaxis socialur mdgomareobas, 

suraT 1.27-ze mocemul skulpturaze daakvirdi senebas colis pozas da Seafase Zveli 

egviptelebis damokidebuleba fizikuri ganviTarebis problemebis mqone adamianebisadmi.

sur.1.27 sur. 1.28

qali). magaliTad, cnobilia irlandie-
li Carlz birni, romlis simaRle 2 m da 
49 sm iyo.  misi ConCxi inglisis erT-erT 
muzeumSia daculi (internetSi saZiebo 
sityva: Charles Byrne). adamianis ConCxi 
zrdas amTavrebs daaxloebiT 25 wli-

saTvis. am periodis Semdeg hipofizis 
hormonis gaZlierebuli gamoyofa iwvevs 
sxeu lis calkeuli nawilebis, magali-
Tad, mtevnis, ybis, cxviris, yvrimalis 
Zvle bis araproporciul gazrdas. am 
daavadebas akromegalia ewodeba.
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zrdis hormoni, ZiriTadad, Zilis dros gamoiyofa. amitom srulfasovani Zili mniSv ne-
lovania. Seni asakis adamians 8-9 saaTi unda eZinos. Tu mozards Zili aklia, es aferxebs 
zrdis hormonis gamoyofas da, Sesabamisad, organizmis normalur ganviTarebas.

Seadgine kiTxvari (ix. danarTi 2), gamohkiTxe Sens Tanatolebs, riTac daadgen: 1) ram-
denad srulfasovnad sZinavT da 2) ra aris maTTvis srulfasovani Zilis xelSemSleli 
faqtorebi.

kvlevis monacemebis mixedviT aage diagrama, gaaanalize Seni kvlevis monacemebi da ga-
moitane daskvna: 1. gamokiTxulTa ramden procents sZinavs arasrulfasovnad, 2. ZiriTa-
dad, srulfasovani Zilis xelSemSleli ra saxis faqtori gamoikveTa. 

cxrili asaxavs hipoTekuri kvlevis monacemebs. am monacemebis mixedviT: 

1) Camoayalibe sakvlevi kiTxva;
2) gansazRvre damoukidebeli da damokidebuli cvladebi: 
3) cxrilSi mocemuli monacemebis mixedviT aage diagrama.

zrdis hormonis koncentracia (%)
ujredebis jgufis zoma 24 sT.-is  

ganmavlobaSi (mm)

0 3

25 4

50 8

75 9

100 10

sociologiuri kvleva

monacemebis analizi

• hipoTalamusi hipofizis hormonebis saSualebiT aregulirebs zogierTi endokrinuli 

jirkvlis aqtivobas;

• sisxlSi hipofizis hormonebis donis cvlileba organizmSi iwvevs sxvadasxva tipis, 

magaliTad, organizmis zrdis regulaciis, darRvevas.
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 struqtura da funqcia: niv-

Tiereba _ farisebri jirkvlis 

hormonebi (Tiroqsini, kalci-

tonini) da maTi funqciebi;

 janmrTeloba da daavadeba: daavadebis 

simptomebi; gamomwvevi mizezebi _ fariseb-

ri jirkvlis funqciebis darRveviT 

gamowveuli daavadebebi: bazedovis daa-

vadeba, miqsedema, kretinizmi, endemuri 

Ciyvi;

 kvleva: monacemebis analizi.

• ra daniSnuleba aqvs kvebas organizmis- 

Tvis?

• ra aris sunTqva da ra mniSvneloba aqvs mas 

organizmisTvis?

ras iwvevs farisebri jirkvlis funqcionirebis darRveva?

1.12. ფარისებრი ჯირკვლის ფუნქციები

organizmSi mimdinare nivTierebaTa 
cvlis  procesebSi mniSvnelovan rols 
asru lebs farisebri jirkvali. igi 
farisebri xrtilis qvemoT, traqeis wina 
zedapirze mdebare peplis formis endok-
rinuli jirkvalia (sur.1.29). farisebr 
jirkvalSi warmoiqmneba hormoni Tiroq-
sini. Tiroqsinis molekulis Sene baSi 
monawileobs aminomJava Tirozi ni  da mas-
Tan qimiuri bmebiT dakavSirebuli  io-
dis atomebi. radganac Tiroqsinis war-
mosaqmnelad aucilebelia iodi, igi unda 
Sediodes adamianis kvebiT racionSi. Tev-
zi da zRvis sxva produqtebi iodis kargi 
wyaroa, magram Tu ar gviyvars zRvis   pro-
duqtebi an ar aris xelmisawv domi,  iodis 
yoveldRiuri dozis miReba SeiZleba io-
dizebuli sufris marilis gamoyenebiT.

farisebri  
xrtili

farisebri  
jirkvali

traqea

farisebraxlo  
jirkvlebi

farisebri jirkvali ukana mxridan

sur. 1.29

Tiroqsini sxeulis TiTqmis yvela 
ujredze moqmedebs da aregulirebs 
maTSi nivTierebaTa cvlas. Tiroq sinis 
maRali done ujredebSi aZlierebs glu-
kozis daJangvas/ujredul sunTqvas, 
rac imas niSnavs, rom ujredebSi ufro 

meti energia gamomuSavdeba da ufro aq-
tiurdebian. Tiroqsinis donis Semcire-
ba ki amcirebs ujredebSi ujredul 
sunTqvas, ujredebi cota ener gias ga-
moimuSaveben da, Sesabamisad, nakleb aq-
tiurebi arian.
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Tu organizms iodi aklia, Tiroqsinis 
molekula struqturulad icvleba da Ta-
vis funqcias veRar asrulebs: viTardeba 
ioddeficituri daavadeba – organizmSi 
nivTierebaTa cvlis procesebi qveiTdeba. 
am dros hipofizi ganagrZobs fariseb ri 
jirkvlis stimulirebas Tireo trofuli 
hormoniT. Sedegad, farisebri jirkvlis 
zomebi izrdeba, raTa man SeZ los meti 
hormonis gamoyofa. farisebri jir kvali 
xandaxan imdenad izrdeba, rom garegnu-
ladac mkveTrad Cans da viTardeba Ciyvi 
(sur.1.30). SesaZlebelia, Ciyvis ganvi-
Tareba genetikuri faqtoriT iyos gan-
pirobebuli, magram SeiZleba gansazRv-
rul geografiul arealTan da garemo 
pirobebTanac iyos dakavSirebuli. am 
SemTxvevaSi saubroben endemuri Ciyvis 
Sesaxeb. endemuri Ciyvi saqarTveloSicaa 

gavrcelebuli, gansakuTrebiT mTian re-
gionebSi, sadac atmosferosa da wylebSi 
cota iodia.

Tu farisebri jirkvali Warbad ga-
moimuSavebs Tiroqsins, viTardeba mdgo-
mareoba, romelsac hiperTireoidizmi 
ewodeba. igi iwvevs ujredebSi JangviTi 
procesebis gaZlierebas, pulsis gaxSire-
bas, sxeulis temperaturis, arteriuli 
wnevisa da nervuli agznebadobis momate-
bas, wonaSi klebas, Tvalis kaklis win 
wamowevas. viTardeba bazedovis daavade-
ba (sur.1.31). xSir SemTxvevaSi, bazedovis 
daavadeba CiyvTan aris dakavSirebuli. 
hiperTireoidizmis mkurnaloba SeiZleba 
qirurgiuli gziT _ fariseb ri jirkvlis 
nawilobriv amokveTiT, an iseTi prepara-
tis miRebiT, romelic Trgunavs Tiroq-
sinis gamoyofas an mis moqmedebas.

sur. 1.30 sur. 1.31

Tu farisebri jirkvali ver gamoimu-
Savebs sakmarisi raodenobis Tiroq-
sins, viTardeba mdgomareoba, romelsac 
hipoTi reoidizmi ewodeba. igi iwvevs 
ujredebSi JangviTi procesebis Senele-
bas, pulsis gaiSviaTebas, sxeulis tem-
peraturis, arteriuli wnevisa  da ner-
vuli agznebadobis Semcirebas, wonaSi 
momatebas, frCxi lebi da Tmebi msxvreva-
dia. zrda srul adamianSi viTardeba 
daavadeba miqsedema. hipoTireoidizmis 
mkurnaloba usafrTxod SeiZleba Tiroq-
sinis mza preparatebis miRebiT. 

gansakuTrebiT saSiSia farisebri jir-
kvlis funqcionirebis Semcireba (hipo-
funqcia) bavSvebisTvis. farisebri jirkv-
lis hipofunqcia gavlenas axdens bavSvis 

nervuli sistemisa da sayrden-mamoZrave-
beli sistemis normalur ganviTareba-
ze (Tu gavixsenebT, rom farisebri jir-
kvali gamoimuSavebs, agreTve, hormon 
kalcitonins, romelic sisxlSi kalciu-
mis dones aregulirebs). mZime SemTxveva-
Si viTardeba kretinizmi, romlisTvisac 
damaxasiaTebelia jujoba da gonebrivi 
CamorCeniloba. farisebri jirkvlis hi-
pofunqciis drouli aRmoCeniTa da 
Tiroq siniT mkurnalobiT SesaZlebelia 
daavadebis seriozuli garTulebis Tavi-
dan acileba.

zemoT aRweril SemTxvevebSi organizmSi 
seriozuli cvlilebebi xdeba, ami tom ada-
miani saWiroebs endokrinologTan* vizit-
sa da gadaudebel samedicino Carevas.
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cxrilSi mocemulia 30 wlis sami pacientis kvlevis monacemebi. gaaanalize monacemebi 
da gansazRvre, romelia maT Soris janmrTeli, romeli hipoTireodizmiT daavadebuli 
da romeli _ hiperTireodizmiT. argumentirebuli msjelobiT daasabuTe Seni mosazreba. 

kvlevis 

monacemebi
pacienti 1 pacienti 2 pacienti 3

pulsis sixSire 

wuTSi
66 72 80

arteriuli

wneva
100/60 120/80 140/90

sxeulis

temperatura
35,5 36,4 37,5

sxeulis masa Warbi wona
normaluri 

wona
naklebi wona

dasvi diagnozi

1. axseni, ratom izrdeba farisebri jirkvali iodis naklebobis dros.

2. axseni, rogor SeiZleba farisebri jirkvlis funqciis darRveva dakavSirebuli iyos  

Tireotrofuli hormonis sekreciasTan. 

3. ratomaa mniSvnelovani farisebri jirkvlis funqciebis darRvevis drouli aRmoCena,  

gansakuTrebiT ki bavSvebSi?

4. warmoidgine, rom organizmi fizikurad datvirTulia, ivaraude, rogor Seicvleba 

hipofizisa da farisebri jirkvlebis endokrinuli funqcia; Seadgine Sesabamisi kogni-

turi sqema.

5. davuSvaT, rom adamiani ver iRebs sakvebTan erTad sakmaris raodenoba kalciums.  ra 

gavlenas moaxdens es faqti farisebraxlo jirkvlis aqtivobaze da Zvlebis ra tipis 

dazianeba SeiZleba gamoiwvios.

• farisebri jirkvlis hormoni Tiroqsini aregulirebs ujredSi mimdinare nivTiereba-

Ta cvlas, xolo kalcitonini farisebraxlo jirkvlis hormon paraThormonTan erTad  

_ sisxlSi kalciumis dones;

• farisebri jirkvlis funqciebis darRveva iwvevs daavadebebs;

• didi mniSvneloba aqvs adamianis janmrTelobisTvis farisebri jirkvlis funqciebis  

darRvevis droul aRmoCenasa da mkurnalobas.

rogorc ukve ici (sur. 1.23-ze mocemu-
li informacia), sisxlSi kalciumis do-
nes kalcitoninis garda aregulirebs 
farisebr axlo jirkvlis hormoni parat-
hormoni. kalcitonini xels uwyobs 

 sisxlidan ZvlebSi kalciumis gadasvlas, 
parathormoni ki, piriqiT, kalciumis 
Zvlebidan sisxl Si  gamodevnas ganapi-
robebs.
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 romeli hormonebi monawileoben glukozis donis regulaciaSi? 

1.13. სისხლში გლუკოზის დონის რეგულაცია

 struqtura da funqcia: niv-

Tiereba _ pan kreasis hormonebi 

_ insulini da glukagoni, Tir-

k melzeda jirkvlis hormoni adrenalini 

da maTi funqciebi;

 janmrTeloba da daavadeba: daavadebis 

simptomebi, gamomwvevi mizezebi _ pan-

kreasis endokrinuli funqciis darRveva 

_ diabeti da misi ganviTarebis prevenciu-

li RonisZiebebi;

 kvleva: monacemebis analizi.

• rogor icvleba sisxlSi glukozis done 

Wamis Semdeg?

• ra rols asrulebs RviZli sisxlSi gluko-

zis donis regulaciaSi?

naxSirwylovani sakvebis miRebis Semdeg 
sisxlSi imatebs glukozis done. rogorc 
ici, es cvlileba janmrTel organizm-
Si didxans ar grZeldeba da sisxlSi misi 
Semc veloba SedarebiT mudmivia nervuli 
da endokrinuli regulaciebis  erToblivi 
moqmedebiT. sisxlSi glukozis normalu-
ri done aseTi TanafardobiTaa: 100 ml  

maSin, rodesac pankreasSi insuli-
nis gamoyofa mcirdeba, wydeba (diabe-
tis tipi 1) an hormoni Tavis funqcias 
normalurad veRar asrulebs (diabetis 
tipi 2: ujredebs ar SeuZliaT saTana-
dod upasuxon gamomuSavebul insulins),  
viTardeba daavadeba _ Saqriani diabeti. 
am dros sisxlSi gazrdilia glukozis 
done, radgan ujredebi veRar iTviseben 
sisxlidan glukozas da Warbi glukoza 
RviZlSi ver gardaiqmneba glikogenad. 

diabeti SeiZleba iyos memkvidruli an 
SeZenili (magaliTad, neruli stresiT ga-
mowveuli). diabetis Sors wasuli forma 

azianebs sisxlZarRvebs, aqveiTebs mxedve-
lobas da a.S.

ra simptomebi axasiaTebs Saqrian dia-
bets? rogorc zemoT aRvniSneT, sisxlSi 
momatebulia glukozis done. organizmi 
cdilobs Sinagani garemos homeostazis 
SenarCunebas da glukoza TirkmlebiT 
SardTan erTad gamoiyofa. glukozis ga-
moyofasTan erTad izrdeba wylis gamo-
yofac, rac pacientSi gamoixateba xSiri 
SardviT. wylis didi raodenobiT dakar-
gva iwvevs piris simSralesa da gaZliere-
bul wyurvils.

ra daavadebas iwvevs pankreasis endokrinuli funqciis darRveva?

sisxlSi _ 80-100 mg glukoza. janmrTel 
adamianSi sakvebis miRebis Semdeg glu-
kozis  done, daaxloebiT, ase icvleba: 100 
ml sisxlSi _ 140 mg glukoza. es cvlileba 
swrafad aRmoifxvreba, radgan glukozis 
nawils ujredebi SeiTviseben, nawili ki, 
rogorc ukve ici wina klasis masalidan, 
RviZlSi rTul naxSirwylad _ glikogenad 
_ gardaiqmneba. am paragrafSi Sen gaec-
nobi, Tu romeli jir kvlis hormonebi 
 aregulireben sisxlSi glukozis dones da 
ra daavadebas iwvevs Sesabamisi jir kvlis 
funq ciis darRveva. glukozis dones 
sisxl Si  aregulirebs pankreasis hormone-
bi _ insu lini da glukagoni, aseve, Tirk-
melzeda jirkvlis hormoni _ adrena lini. 
insulini iwvevs sisxlSi glukozis donis 
Semcirebas, radgan igi aZlierebs ujre-
debis mier glukozis SeTvisebas da xels 
uwyobs RviZlSi glukozis glikogenad 
gardaqmnas, romelic samaragod RviZl sa 
da ConCxis kunTebSi grovdeba. glukagoni 
da adrenalini ki sisxlSi glukozis dones 
zrdis, radgan es hormonebi xels uwyobs 
RviZlSi gliko genis glukozad gardaqmnas 
(sur.1.32).
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sur. 1.32

pankreasidan 
insulinis 
sekrecia

pankreasidan 
glukagonis
sekrecia

stimuli:
Wamis Semdeg sisx-
lSi glukozis 
donis momateba

stimuli:
sisxlSi glukozis 
donis Semcireba

homeostazi:
sisxlSi glukozis nor-
maluri done: 80-100mg 
glukoza/100ml sisxli

Tirkmelzeda 
jirkvlebidan 
adrenalinis 
sekrecia

RviZlSi glikogenis 
gardaqmna glukozad 
da misi sisxlSi 
gadasvla

ujredebis 
mier glukozis 
SeTvisebis 
gaaqtiureba da 
RviZlSi 
glukozis  
glikogenad 
gardaqmna

sisxlSi glukozis donis regulaciis meqanizmi

diabetis mqone adamianebis raodenoba sistematurad imatebs. jandacvis msoflio organizaciis 
monacemebiT, mTeli msoflios masStabiT 422 milioni adamiania diabetiT daavadebuli. es 40 wlis 
winandel maCvenebelze daaxloebiT oTxjer metia. miuxedavad im seriozuli safrTxisa, romelsac 
diabeti janmrTelobisTvis warmoadgens, diabetiT daavadebulebis naxevars Tavis daavadebaze war-
modgenac ki ar aqvs. maSin, rodesac, xSirad, Saqriani diabetis garTulebis asarideblad, sakmari-
sia sakuTari Cvevebis Secvla da cxovrebis wesis koreqtireba.

saxelmZRvaneloSi mocemuli da moZiebuli informaciis (internetSi Cawere saZiebo sityva 
`Saqriani diabeti~) safuZvelze moamzade sainformacio bukleti, romelsac skolis sazogadoebaSi 
da/an sacxovrebel ubanSi gaavrceleb.

sainformacio bukletSi xazgasmiT warmoaCine:

• ratom aris mniSvnelovani sisxlis Semadgenlobis mudmivobis SenarCuneba janmrTelobisaTvis 
da ra rols asrulebs maregulirebeli sistema am procesSi?

• rogoria Saqriani diabetisTvis damaxasiaTebeli simptomebi da ra aris misi gamomwvevi mize-
zebi?

• rogor irRveva homeostazi Saqriani diabetis dros?
• ra gavlenas moaxdens glukozis homeostazis darRveva Sromisunarianobaze?
• ra mniSvneloba aqvs jansaR kvebas Saqriani diabetiT daavadebulTaTvis? 

sainformacio bukletis Seqmna
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Saqriani diabeti (laT. diabetes mellitus), rogorc daavadeba, aRwerilia jer kidev anti-
kur xanaSi. daavadebis pirveli aRweriloba gvxvdeba egviptur papirusebSi. termini `dia-
beti~ (berZ. Diabetes _`siTxis gadineba~) Semoitana ax.w. 150 wels berZenma eqimma areTeusma, 
romelmac diabeti aRwera, rogorc `sxeulisa da kidurebis dnoba SardSi~. termini mellitus  _ 
ki niSnavs `tkbil gemos~. uZveles indur xelnawerebSi aRwerilia, rom diabetiani adamianebis 
Sards aqvs tkbili gemo.

rodesac Seiswavlian or cvlads Soris damokidebulebas da aRmoaCenen, rom erTis cvli-
leba iwvevs meoris Secvlas, amboben, rom am cvladebs Soris aris korelacia. grafike-
bi (gansakuTrebiT, xazovani) mosaxerxebelia or cvlads Soris kavSiris saCveneblad. Tu 
erTi cvladis gazrda dakavSirebulia meore cvladis mniSvnelobis gazrdasTan, maSin am 
cvladebs Soris dadebiTi/pozitiuri korelacia arsebobs.  Tu erTi cvladis mniSvnelo-
bis gazrda dakavSirebulia meore cvladis mniSvnelobis SemcirebasTan, maT Soris aris 
negatiuri korelacia. Tu erTi cvladis Secvla ar iwvevs meore cvladis cvlilebas, 
maSin amboben, rom maT Soris korelacia ar arsebobs.

warmoadgine grafikebze mocemuli kvlevis monacemebis analizi, romelSic TiToeuli 
grafikis monacemebis mixedviT asaxuli iqneba: 1) sakvlevi kiTxva, 2) damokidebuli da 
damoukidebeli cvladebi, 3) korelaciis forma cvladebs Soris, 4) korelaciis forma 
glukagonsa da sxva cvladebs _ insulinsa da glukozas _ Soris.

monacemebis analizis prezentaciisas xazgasmiT warmoaCine:
• TiToeul grafikze gamosaxul cvladebs Soris damokidebulebis fiziologiuri meqa-
nizmis axsna; 
• im fiziologiuri procesebis aRwera, romlebic icvleba intensiuri fizikuri dat-
virTvis Sedegad;
• hormonebis CamonaTvali, romelTa sekreciac Zlierdeba fizikuri datvirTvis dros, 
Seni pasuxis dasabuTeba;
• fizikuri datvirTvis dros homeostazis SenarCunebis procesSi maregulirebeli siste-
mebis (nervuli da endokrinuli) mniSvnelobis Sefaseba. 

• sisxlSi glukozis dones aregulirebs pankreasis hormonebi da Tirkmelzeda jir-

kvlis hormoni _ adrenalini;

• insulini da glukagoni antagonisti hormonebia, radgan insulini sisxlSi amcirebs 

glukozis dones, xolo glukagoni _ zrdis;

• pankreasis endokrinuli funqciis darRveva iwvevs homeostazis darRvevas da viTar-

deba daavadeba _ diabeti.

grafiki 1
maRali

dabali

varjiSis dro (wT.)
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Tema 1-is Sejameba

Temis mimoxilva

mTavari ideebi

• nervuli da endokrinuli sistemebi akontroleben da aregulireben organizm-
Si mimdinare procesebs, uzrunvelyofen organizmis Seguebas garemos cvlad 
pirobebTan;

• nervuli da endokrinuli sistemebi uzrunvelyofen organizmis Sinagani garemos 
mudmivobas (homeostazs);

• nervul sistemas Seadgens centraluri nervuli sistema (Tavis tvini da zurgis 
tvini) da periferiuli nervuli sistema (nervebi da nervuli kvanZebi);

• nervuli sistemis funqciuri erTeulia neironi;

• organizmis pasuxi gaRizianebaze xorcieldeba refleqsis saSualebiT;

• refleqsebi SeiZleba iyos pirobiTi (SeZenili) da upirobo (Tandayolili);

• endokrinul sistemas qmnis Sinagani sekreciis jirkvlebi, romlebic TavianT 
funqciebs axorcieleben hormonebis saSualebiT;

• Sinagani sekreciis jirkvlebis funqciis darRvevis Sedegad SeiZleba ganviTardes 
mZime daavadebebi; 

• mavne nivTierebebi uaryofiT gavlenas axdens maregulirebeli sistemebis fun-
qcionirebaze.

davalebebi TviTSefasebisTvis

testuri davalebebi

1. romeli tipis neironia pasuxismgebeli centralur nervul sistemaze impulsis 
gadacemaze:

 a. sensoruli; b. motoruli; g. CarTuli.

2. centralur nervul sistemas qmnis:

 a. somaturi nervuli sistema da vegetatiuri nervuli sistema;

 b. Tavisa da zurgis tvini;

 g. Tavis tvini, naTxemi da mogrZo tvini;

 d. zurgis tvini da periferiuli nervebi.

3. moZraobis koordinacias, ZiriTadad, axorcielebs:

 a. zurgis tvini; b. mogrZo tvini; g. naTxemi; d. Sua tvini.

4. vegetatiuri/avtonomiuri nervuli sistema aregulirebs:

 a. azrovnebas; b. siaruls;  g. kvebas; d. smenas.

5. hipofizis mier antidiurezuli hormonis gamoyofa Zlierdeba: 

 a. sisxlSi antidiurezuli hormonis momatebisas;

 b. organizmis mier didi raodenobiT siTxis miRebisas;

 g. varjiSisas Zlieri oflianobis dros;

 d. arteriuli wnevis momatebisas.

6. daadgineT Sesabamisoba sekreciis jirkvlebis tipsa da sekreciis jirkvlebs So-
ris:
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 sekreciis jirkvlebis tipebi     sekreciis jirkvlebi

a. garegani sekreciis jirkvali 

b. Sinagani sekreciis jirkvali 

g. Sereuli sekreciis jirkvali

pasuxi:  
1 2 3 4 5 6 7 8 9 10 11 12 13 14

a

b

g

7. hormonebis funqciaa:

 a. fermentebis warmoqmna;   

 b. qimiuri reaqciebis daCqareba;  

 g. organizmis energiiT uzrunvelyofa; 

 d. nivTierebaTa cvlis regulacia.

8. organizmis homeostazis magaliTia:

 a. daxuTul oTaxSi guliscemis gaxSireba;

 b. Tavis mobruneba mkveTr xmaze;

 g. ZaRlis uecar yefaze reaqcia;

 d sayvareli kerZis sunze nerwyvis gamoyofa.

9. insulini xels uwyobs ujredebis mier glukozis SeTvisebas. swori Tanmimdvero-
biT daalage qvemoT mocemuli procesebis CamonaTvali: 

 1. glukozis ujredebis mier SeTviseba,  

 2. insulinis sekrecia,  

 3. sakvebis miReba,  

 4. sisxlSi glukozis donis gazrda.    

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

10. gamoicani pankreasis maxasiaTeblebi:

 a. monawileobs imunur reaqciebSi; 

 b. warmoqmnis sisxlis ujredebs;

 g. warmoadgens Sereuli tipis sekreciis jirkvals;

 d. warmoqmnis hormonebs;

 e. gamoyofs naRvels;

 v. gamoyofs saWmlis momnelebel fermentebs.

     

11. Warbi raodenobis wylis miRebisas adamianis organizmSi homeostazis SenarCune-
bas uzrunvelyofs Semdegi procesi:

 a. vazopresinis gamoyofa gaizrdeba, xolo SardSi gamoyofili wylis moculoba 
Semcirdeba;

 b. vazopresinis gamoyofa Semcirdeba, SardSi gamoyofili wylis moculoba ki 
gaizrdeba;

 g. vazopresinis gamoyofa Semcirdeba da SardSi gamoyofili wylis moculobac 
Semcirdeba;

1. farisebri 2. Tirkmelzeda 3. sacremle     

4. epifizi 5. hipofizi 6. sanerwyve 7. sakvercxe

8. cximovani 9. farisebraxlo 10. saofle 

11. saTesle 12. Timusi 13. pankreasi 14. sarZeve



59

 d. vazopresinis raodenoba ucvleli darCeba, miRebuli wylis moculoba ar 
aisaxeba Sardis warmoqmnaze.

12. bavSvs aqvs Semdegi simptomebi: gonebrivad CamorCenilia, zrda Senelebulia, 
axasiaTebs simsuqne, aqvs dabali temperatura da gulis SekumSvaTa dabali rit-
mi, Semcirebuli aqvs nervuli sistemis agznebadoba. es simptomebi gamowveulia:

 a. Tirkmelzeda jirkvlis hipofunqciiT;

 b. kuWqveSa jirkvlis hiperfunqciiT;   

 g. farisebraxlo jirkvlis hiperfunqciiT;   

 d. farisebri jirkvlis hipofunqciiT. 

13. pacients aqvs Semdegi simptomebi: win wamoweuli Tvalebi, guliscema gaxSire-
buli, temperatura momatebuli, wona daklebuli, xSirad umizezod tiris da 
Cxubobs. ra daavadeba aqvs mas?

 a. akromegalia;               

 b. kretinizmi; 

 g. bazedovis daavadeba;                 

 d. miqsedema.

14. daadgine Sesabamisoba qvemoT CamoTvlil hormonebsa da maT biologiur rols 
Soris _

 hormonebi:

 1. Tiroqsini 2. adrenalini 3. insulini 4. parathormoni 5. vazopresini  
6. kalcitonini  7. glukagoni  8. zrdis hormoni 

 biologiuri roli:

 a. aZlierebs cilebis sinTezsa da Zvlebis zrdas;

 b. amcirebs Sardis moculobas;

 g. aCqarebs JangviT procesebs;

 d. sisxlSi amcirebs Ca 2+-is dones;

 e. sisxlSi zrdis Ca 2+-is dones da amcirebs PO
4
3+-s; 

 v. gulis SekumSvebs aZlierebs, axSirebs, sisxlSi zrdis glukozis dones;

 z. aZlierebs ujredebis mier glukozis STanTqmas da sisxlSi amcirebs glu-
kozis dones; 

 T. zrdis sisxlSi glukozis dones.

 

 pasuxi:  
a b g d e v z T

1

2

3

4

5

6

7

8

15. sisxlSi wylis donis regulaciis procesSi monawile struqturebi daalage ise-
Ti TanmimdevrobiT, rom sworad asaxavdes am process:

 1. Tirkmeli   2. sisxli   3. hipoTalamusi   4. hipofizi

  a. 3,4,2,1;     b. 1,2,3,4;     g. 2,3,4,1;     d. 4,3,1,2.
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16. romel sistemebs Soris kavSirs gamoxatavs qvemoT mocemuli sqema?

Suamdebare tvini _ hipoTalamusi _ hipofizi _ vazopresini _ sisxli _ Tirkmeli.

 a. endokrinuli da nervuli; 

 b. endokrinuli da gamomyofi;

 g. nervuli da gamomyofi;

 d. yvela pasuxi sworia.

17. organoTa sistemebidan organizmis TboregulaciaSi monawileobs:

 a. mxolod gamomyofi, kunTovani da endokrinuli;

 b. mxolod endokrinuli, kunTovani da nervuli;

 g. gul-sisxlZarRvTa, endokrinuli, gamomyofi, nervuli, sunTqvisa da kunTo-
vani;

 d. mxolod gul-sisxlZarRvTa, mfaravi da gamomyofi.

18. rodesac raime moqmedebas asrulebT, SeiZleba erTdroulad ramdenime or-
ganoTa sistema iyos aqtiurad CarTuli. romeli organoTa sistemebia CarTuli 
garkveul distanciaze sirbilis dros? 

 1. sayrden-mamoZravebeli 2. gul-sisxlZarRvTa 3. sunTqvis 4. saWmlis momnelebe-
li 5. grZnobaTa organoebis 6. nervuli 7. endokrinuli 8. gamravlebis 9. gamom-
yofi.

 pasuxi: a. 1,2,4,5,6,7,9;    b. 1,2,3,5,6,7,9.   g. 2,3,5,6,7,8,9;   d. 2,4,5,6,7,8,9.

  19. upirobo refleqsi aris: 

 a. Tandayolili, saxeobrivi;  g. Tandayolili, individualuri;

 b. SeZenili, saxeobrivi;   d. SeZenili, individualuri.

  20. pirobiTi refleqsi aris: 

 a. Tandayolili, saxeobrivi;  g. Tandayolili, individualuri; 

 b. SeZenili, saxeobrivi;   d. SeZenili, individualuri.

davalebebi kritikuli da SemoqmedebiTi azrovnebisTvis

1. axseni, raSi sWirdeba Sens organizms maregulirebeli sistema?

2. gamoTqvi varaudi: TrombiT daxSuli sisxlZarRvi ra gavlenas moaxdens nervuli 
da endokrinuli sistemebis mier signalis gadacemaze?

3. Tu wvetian qvas daabijeb SiSvel fexs, Seni fexi momentalurad iweva zemoT da 
imwamsve grZnob tkivils terfSi. gamoiyene terminebi _ motoruli neironi, sen-
soruli neironi da CarTuli neironi, rom axsna, Tu ra moxda.

4. axseni, ra kavSiria receptorsa da Semsrulebel organos Soris?

5. Tu gakveTilze gagiCnda kiTxva, Sen xels iwev, rom dasva kiTxva. am SemTxvevaSi 
rogor muSaobs Seni cns da pns, rom SeZlo xelis aweva. 

6. virtualuri qalaqis rukis Sedgena:

qvemoT mocemuli ori davalebis nimuSidan SearCie erTi romelime da Seasrule:

davaleba 1: imis safuZvelze, rac Temis Sinaarsidan gaige, Seadgine warmosaxviTi 
`aranarkomanTa qalaqis~ gegma, moifiqre quCebisa da moednebis, sxvadasxva obieq-
tis dasaxeleba. Seqmeni legenda am qalaqze;

davaleba 2: imis safuZvelze, rac Temis Sinaarsidan gaige, Seadgine warmosaxviTi 
`narkomanTa qalaqis~ gegma, moifiqre quCebisa da moednebis, sxvadasxva obieqtis 
dasaxeleba. Seqmeni legenda am qalaqze;

 namuSevari waradgine klasis winaSe.
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prezentaciisas xazgasmiT warmoaCine:

• qalaqis, misi quCebis, moednebisa da sxvadasxva obieqtis SerCeuli dasaxelebis 
axsna; 

• am qalaqSi mcxovrebi moqalaqeebis janmrTelobis, emociuri mdgomareobisa da  
socialuri urTierTobebis aRwera;

• adamianis janmrTelobisa da normaluri socialuri mdgomareobisTvis jansaRi 
cxovrebis mniSvnelobis Sefaseba.

monacemebis gansja (analizi da daskvna)

1. mecnierebi Seiswavlidnen im adamianebis xangrZliv da xanmkle mexsierebas, rom-
lebic regularulad moixmardnen akrZalul narkotik eqstazs. maTi kvlevis Se-
degebi mocemulia grafikze. gaaanalize grafikze mocemuli monacemebi da ga-
moitane daskvna: 1) aris Tu ara korelacia eqstazis moxmarebasa da mexsierebas 
Soris; 2) Tu aris korela cia, axseni, ra tipis.  
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2. grafiki uCvenebs ori sxvadasxva adamianis glu-
kozis dones sisxlSi sakvebis miRebidan 5 saaTis 
ganmavlobaSi. gansazRvre, romel grafikzea asaxu-
li janmrTeli adamianis monacemebi da romelze 
Saqriani diabetiT daavadebuli adamianisa. daasa-
buTe Seni pasuxi argumentirebuli msjelobiT. 
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vizualuri masalis gansja

1. klinikaSi Semovida pacienti, romelsac SeuZ-
lia gaigos ras eubnebian, magram ar SeuZlia 
pasuxis gacema. dasvi diagnozi: hemisferos 
romeli wili aqvs dazianebuli? 

 pacients Cautarda magnitur-rezonansuli 
tomografiuli gamokvleva. mrg-m gamoavlina 
simsivne pacientis Tavis tvinSi (ix. suraTi).  
daakvirdi suraTs, gansazRvre tvi nis hemi s-
feros romeli ubania dazianebuli. qcevis ra 
problema SeiZleba aRmoaCndes pacients?

2. ZaRls gamoeyofa nerwyvi, rac Cans orive su-
raTze, romelTagan erTi asaxavs nerwyvis ga-
moyofis upirobo refleqss da meore _ pirobiT refleqss. gansazRvre, rome-
li suraTi asaxavs nerwyvis gamoyofas upirobo refleqsuri gziT da romeli _ 
pirobiT refleqsuri gziT. daasabuTe Seni pasuxi. 

   

3. suraTze mocemuli 
informaciis safuZ-
velze _

1) aRwere eqsperimen-
tis oTxive etapi;

2) gansazRvre upi-
robo da pirobiTi 
gamRizianeblebi;

3) romel etapzea 
erT-erTi gamRi-
zianebeli ganurCeve-
li da ratom?

4) Seqmeni pirobiTi 
refleqsis refleq-
suri rkali.

1 2

simsivne

1 2

3 4
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 terminebsa da cnebebs Soris kavSiris dadgena

terminebs Soris damokidebuleba

1. qvemoT mocemul terminebis yovel nakrebSi sami erTmaneTTanaa dakavSirebuli,  
erTi ki ar miekuTvneba maT. gansazRvre: 1) ra aqvs saerTo sam termins. 2) termini, 
romelsac maTTan kavSiri ar aqvs.

 1) dendriti, aqsoni, ujreduli kedeli, sxeuli

 2) mogrZo tvini, xidi, zurgis tvini, Sua tvini

 3) Tavis tvini, Tavis tvinis nervebi, zurgis tvinis nervebi, nervuli kvanZebi

 4) Sublis wili, kefis wili, neironi, Txemis wili

 5) hipofizi, sanerwyve jirkvali, Tirkmelzeda jirkvali, farisebri jirkvali

 6) bazedovis daavadeba, akromegalia, miqsedema, kretinizmi

 7) farisebri jirkvali, sacremle jirkvali, saofle jirkvali, sanerwyve jir-
kvali

 8) zrdis hormoni, insulini, glukagoni, adrenalini

 9) zrdis hormoni, adrenotrofuli hormoni, vazopresini, insulini

2. qvemoT mocemuli terminebis yoveli wyvilisTvis dawere winadadeba, romelic 
asaxavs am or termins Soris kavSirs. magaliTad, CasunTqvis dros gul mkerdis 
Rru farTovdeba, xolo amosunTqvisas _ viwrovdeba.

 1) neironi, nervuli impulsi

 2) endokrinuli jirkvali, hormoni

 3) ruxi nivTiereba, TeTri nivTiereba

 4) narkotikuli nivTiereba, wamaldamokidebuleba

sworia Tu mcdari?

 gansazRvre yoveli debuleba/mtkicebuleba sworia Tu mcdari. Tu sworia, dawe-
re `sworia~, Tu mcdaria, gaxazuli sityva Secvale iseTi sityviT an sityvebiT, 
rom mtkicebuleba swori iyos!

1) eleqtruli bunebis nervuli impulsi nervuli boWkos gaswvriv vrceldeba. 

2) centraluri nervuli sistema da simpaTikuri nervuli sistema adamianis  
nervuli sistemis ori ZiriTadi ganyofilebaa.

3) Tavis tvinis yvelaze didi da SesamCnevi nawili naTxemia.  

4) tvinis Rero zurgis tvins akavSirebs Tavis tvinTan. 

5) endokrinul regulaciaSi monawileoben garegani sekreciis jirkvlebi.

6) sisxlSi Tiroqsinis nakleboba iwvevs bazedovis daavadebas.

7) adrenalini gulis muSaobas anelebs da asustebs.

8) kalcitonins gamoyofs farisebri jirkvali. 

9) insulini da glukagoni RviZlSi warmoiqmneba.

10) hipoTalamusi Tavis tvinis nawilia, romelic hipofizis hormonebis gamoyo fas 
aregulirebs.

11) oqsitocini warmoiqmneba farisebraxlo jirkvalSi.

12) vazopresinis gamoyofa Zlierdeba organizmis mier didi raodenobis siTxis   
 moxmarebis dros. 
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analogia

 analogia or sityvas an frazas Soris damokidebulebaa, romelic aseTi formiT 
iwereba: a : b  :: g : d. simbolo `:~ ikiTxeba rogorc `aris~, xolo `::~ _ rogorc 
`ise~. magaliTad, gulidan : arteria :: gulSi : vena, ikiTxeba: `gulidan sisxli 
gamoaqvs arterias iseve, rogorc gulSi sisxli Caaqvs venas.

 daasrule qvemoT mocemuli yoveli analogia, amisTvis Casvi Sesabamisi sityva an 
fraza:

1) receptori : mgrZnobiare neironi :: mamoZravebeli neironi:  

2) inteleqti : naxevarsferoebis qerqi :: sunTqva : 

3) upirobo refleqsi : upirobo gamRizianebeli ::pirobiTi refleqsi : 

4) Tavis tvini : cns :: nervebi : 

5) farisebri jirkvali: Tiroqsini :: Tirkmelzeda jirkvali : 

monacemebis organizeba sqemebSi

qvemoT mocemuli sqemebi gadaitane rveulSi da daasrule.

1. 

periferiuli nervuli sistema
...

nervuli sistema

... ...
......

......

2. 
 Tavis tvini

...
Suamdebare 

tvini

wina tvini Sua tvini ukana tvini

...

naTxemi ... ...

Talamusi
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Tema 2. SegrZnebis organoebi

SegrZnebis organoebiT Sen SegiZlia samyaros sxvadasxva movlenisa da obieqtis 
aRqma. magaliTad, siamovnebas ganiWebs yvavilebis surneli an ayvavebuli mindvris 
silamaze, musikalur festivalze daswrebiT gesmis msoflios sxvadasxva xalxis 
musikaluri ena, kultura. 

rogorc wina Temidan Seityve, sensoruli neironebi centralur nervul siste-
mas amarageben informaciiT Sinagani da garegani garemos Sesaxeb. Sinagan da gare-
gan garemoSi momxdar cvlilebebs ki pirveli aRiqvams receptori. rogorc ki 
gamRizianeblis zemoqmedebiT receptorebi gaRiziandeba, isini sapasuxod warmoq-
mnian nervul impulsebs, romlebic gadaecema sensoruli neironebis aqsonebs da, 
saboloo jamSi, es impulsebi aRweven centraluri nervuli sistemis Sesabamis 
ubnam de, sadac gaanalizdeba Sesuli nervuli impulsi da ganxorcieldeba Sesa-
bamisi sapasuxo reaqcia. Sen am TemaSi gaecnobi, Tu ra kavSiria SegrZnebis orga-
noebsa da nervul sistemas Soris.

Temis Seswavlis dros mogiwevs Semdeg sakvanZo kiTxvebze pasuxis gacema:

• romeli SegrZnebis organoebi gexmareba samyaros aRqmasa da garemoSi  
 orientaciaSi?

• ratom kargavs adamiani mxedvelobas/smenas Tavis tvinis dazianebis dros? 
• rogor axerxebs Tvali mkafiod dainaxos Sors da axlomdebare sagani? 
• ratom ver varCevT ferebs sibneleSi? 
• saTvalis SerCevisas ra unda vicodeT? 
• ratom aris saziano mxedvelobis organosaTvis sinaTlis efeqtebiT  

 gajerebul garemoSi xangrZlivad yofna? 
• ratom vifarebT yurebze xelebs Zlieri xmauris dros? 
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ra kavSiria SegrZnebis organoebsa da nervuli sistemas Soris? 

2.1. შეგრძნების ორგანოები და მათი მნიშვნელობა

 sasicocxlo Tvisebebi: 

ada mianis Tvis SegrZnebis orga-

noebis mniSvneloba; homeostazi;

 kvleva: monacemebi, analizi, daskvna 

(SegrZnebis organoebis mniSvnelobis 

dasabuTeba).

daasaxele refleqsuri rkalis 

Se mad geneli komponentebi da aRwere Ti-

Toeulis funqcia; 

ra aris receptori da misi funqcia?

daasaxele SegrZnebis organoebi da aRwere 

maTi roli adamianisTvis.

ra aris homeostazi?

adamianebs aqvT specialuri SegrZnebis 
organoebi, romlebic garegani gamRizia-
neb  liT Riziandebian. informacia, romel-
sac es organoebi agroveben, gvexmareba 
Semdegi SegrZnebis aRqmaSi: mxedvelobis, 
smenis, Sexebis, gemovnebisa da ynosvis, 
sxeulis wonasworobisa da mdebareobis. 
sxva dasxva tipis receptori exmareba ada-
mians gansxvavebuli gamRizianeblis aRqma-
Si: fotoreceptorebi aRiqvamen sinaT les; 
meqanoreceptorebi reagireben moZraoba-
sa da Sexebaze; TermoreceptorebisTvis 
bunebrivi gamRizianebelia temperaturis 
cvlileba; qemoreceptorebi wyalSi xsnad 
qimiur  nivTierebebze reagireben.

sakvlevi kiTxva: ra mniSvneloba aqvs SegrZnebis organoebs?
saWiro masala: muyaos patara yuTi, raime sagani, dolbandi Tvalis asaxvevad.

procedura:
1. SearCie sagani, romelic cdispirma unda amoicnos da Cade 
muyaos yuTSi;
2. cdispirs Tvalebi auxvie da sTxove, yuTidan sagani amoiRos;
3. cdispirma  5 wuTis ganmavlobaSi unda gamoicnos sagani;
4. sTxove cdispirs: 1) aRweros, ra aqtivobebi gamoiyena sagnis 
amosacnobad; 2) daasaxelos SegrZnebis organoebi, romelic daex-
mara problemis gadaWraSi.
daskvna: imsjele SegrZnebis organoebis mniSvnelobaze.

SegrZnebis organoebis mniSvnelobis kvleva

Sen SeiZleba ifiqro, rom gesmis  yur iT, 
xedav TvaliT, suns SeigrZnob cxvi riT, 
gemos _ eniT, magram es arasworia. Seni 
SegrZnebis organoebSi arsebuli Sesaba-
misi receptorebi mxolod agroveben in-
formacias, gardaqmnian nervul impul-
sebad da agzavnian mas nervebiT Tavis 
tvinSi. Seni hemisferoebis qerqis Sesa-
bamisi ubani aanalizebs am informacias; 
Seni SegrZnebis organoebisa da Tavis 

tvinis erToblivi muSaobiT arCev sxva-
da sxva bgeras, sxeulis formas, suns, 
gemos da sxv. amrigad, 1) receptorebi, 
2) gamtari gzebi, romlebiTac nervuli 
impulsebi gadaecema cns-s da 3) hemisfe-
roebis qerqis Sesabamisi ubnebi qmnian 
erTian sistemas _ analizators, rome-
lic uzrunvelyofs garemodan miRebuli 
gamRizianeblis garCevasa da SegrZnebis 
warmoqmnas.

rogor gvexmareba SegrZnebis organoebi homeostazis SenarCunebaSi?

SegrZnebis organoebi adamians exmare-
ba  garesamyaros Sesaxeb informaciis Sek-

rebaSi. SegrZnebis organoebidan cns-Si  
Sesul informaciaze zogierTi sapasuxo 
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• adamiani garemodan informacias iRebs SegrZnebis organoebiT;

• SegrZnebis organoebSi Tavmoyrilia receptorebi, romlebic specifikuri gamRizianeb-

liT Riziandebian;

• garegani gamRizianeblis aRqma da SegrZnebis warmoqmna SegrZnebis organoebisa da 

nervuli sistemis erToblivi muSaobis Sedegia;

• SegrZnebis organoebi xels uwyoben homeostazis SenarCunebas.

1 romeli organoebis saSualebiT amyarebs kavSirs adamiani garemomcvel samyarosTan?

2. ra ZiriTadi Tvisebebi aqvs receptorebs?

3. daadgine Sesabamisoba suraTze gamosaxul Seg-

rZnebis organoebsa da receptorebis tips So-

ris: a. fotoreceptorebi, b. meqanoreceptore-

bi, g. qemoreceptorebi, d. Termoreceptorebi. 

 Seecade, axsna Seni pasuxi.

4. axseni, gemovnebisa da ynosvis organoebi rogor 

monawileoben homeostazis SenarCunebaSi.

5. axseni, ra kavSiria SegrZnebis organoebsa da ner-

vul sistemas Soris.

6. ra mniSvneloba aqvs SegrZnebis organoebs adamia-

nisTvis?

7. ivaraude, ra moxdeba, Tu dazianda: 1) SegrZnebis 

organo da misi receptorebi, 2) mgrZnobiare neironebi, 3) hemisferos qerqis Sesabamisi 

ubani. argumentirebuli msjelobiT daasabuTe Seni pasuxi.   

1 2

3

4

5

reaqcia xels uwyobs homeostazis Senar-
Cunebas. magaliTad, Tu garemoSi tempera-
tura Semcirda, kanis Termoreceptoreb-
Si warmoqmnili nervuli impulsi nerviT 
gadaecema cns-s da sapasuxod gewye ba 
kankali _ ConCxis kunTebis uneburi Se-
kumSvebi, ris Sedegadac gamoyofili siT-
bo gexmareba Sinagani temperaturis Se-
nar CunebaSi; sakvebis arasasiamovno gemos 
da/an sunis SegrZnebisas ar miiReb mas da 
Seni organizmi daculia kvebiTi mowa  m-
vlisgan.

SegrZnebis organoebi gavlenas axdenen 
Sens qcevazec, rac gexmareba sxvadasxva 
travmis Tavidan acilebaSi. amrigad, ho-
meostazis moqmedeba mJRavndeba am SemTx-
vevaSic da qcevac homeostazis Senar-
Cunebis erT-erTi meqanizmia. magali Tad, 

warmoidgine, rom emzadebi quCaSi ga-
dasasv lelad da orive mxares iyurebi, 
raTa darwmunde usafr TxoebaSi. avto-
mobilidan areklili sinaTlis sxivebi 
xvdeba Sens TvalSi, fotoreceptore-
bi Rizian deba da warmoq mnis nervul im-
pulss. nervuli impulsebi mxedvelobis 
nerviT gadaecema Tavis tvinis Sesabamis 
ubans, sadac gaanalizdeba da aRiqvam, 
rom saval gzaze moZraobs avtomobili. 
sapasuxod, Sen daelodebi avtomobilis 
gavlas da Semdeg gadakveT quCas.  

SegrZnebis organoebi gavlenas axdens 
sxva tipis qcevebzec. magaliTad, Tu si-
civeSi kankalma ar gagaTbo, Sen icvam 
ufro Tbil tansacmels; Tu mze Zalian 
kaSkaSaa, Sen ikeTeb mzis saTvales; Tu 
oTaxSi Zalian bnela, anTeb naTuras da a.S.
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ra struqturebisgan Sedgeba Tvali da ra funqcias asrulebs  
TiToeuli struqtura?

2.2. მხედველობის ორგანოს აგებულება და მნიშვნელობა

 struqtura da funqcia: or-

gano _ Tvalis struqturuli 

komponentebi _ cilovani garsi, 

rqovana, sisxlZarRvovani garsi, feradi 

garsi, guga, broli, minisebri sxeuli, 

badura; ujredi _ kolbebi, Cxirebi _ da 

maTi funqciebi;

 sasicocxlo Tvisebebi: gaRizianebadoba 

(mxedvelobis organos mniSvneloba);

 kvleva: Tvalis struqturebis funqciis 

kvleva.

hemisferos romel wilSi gaanalizdeba 

mxedvelobis organodan Sesuli informa-

cia?

adamiani yvelaze metad endoba mxedve-
lobas, vidre sxva romelime SegrZnebis 
organos. faqtobrivad, TvalSi aris 
mTel sxeulSi arsebuli receptore-
bis, daaxloebiT, 70%. mxedveloba ada-
mians exmareba ara marto garemos aRqmasa 
da garemoSi orientirebaSi, aramed mas 
Zalian didi mniSvneloba aqvs yvela sa-
xis SromiTi saqmianobisTvis, maT Soris, 
saswavlo procesTan dakavSirebuli aq-
tivobebis ganxorcielebisTvis.

Tvali moTavsebulia qalas Tvalbu-
deSi da gars akravs sxvadasxva damcve-
lobiTi organo (sur.2.1). Tvalis kakali 
ovaluri formisaa, romlis nawils fa-
ravs Tvalbude, nawils ki _ quTuToe-
bi. masze mimagrebuli kunTebi Tvals 
amoZra vebs TvalbudeSi. Tvali sxvadasx-
va struqturuli komponentisgan Sedge-
ba (sur.2.2). TiToeuli struqturis 
funq ciebi aRwerilia cxrilSi (gv.69).

rodisme yofilxar sruliad Cabnele-
bul oTaxSi? Tu asea, SegeZlo garSemo 
arsebuli sagnebis danaxva? Tu marTlac 
oTaxSi absoluturi sibnele iyo, Seni pa-

sur. 2.1

warbebi _ icavs Sublidan 
Camonadeni oflisgan

sacremle jirkvali _ 
cremli aTbobs, icavs 
gamoSrobisgan, mikro-
organizmebisa da mtvris 
nawilakebisagan

wamwamebiT SeiaraRebuli 
zeda da qveda quTuToebi _ 
icavs meqanikuri dazianebisa 
da mzis Warbi sxivebisagan

sur. 2.2

sklera (cilovani garsi)

sisxlZarRvovani garsi

badura

yviTeli xali

mxedvelobis nervi

brma xali
minisebri 
sxeuli

broli

guga

feradi garsi

rqovana

wamwamovani 
kunTi
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Tvalis sxvadasxva struqtura da maTi funqciebi

struqtura funqcia

sklera (cilovani garsi) _ TeTri Seferilo-
bis mkvrivi garsi

Tvalis kakals icavs TvalbudeSi

rqovana _ cilovani garsis wina gamWvirvale 
nawili

atarebs sinaTlis sxivebs

sisxlZarRvovani garsi _ cilovani garsis Sem-
deg moTavsebulia sisxl ZarRvebiTa da Savi 
pigmentiT mdidari garsi

• sisxlZarRvebi Tvalis kakals amaragebs 
sakvebiTa da JangbadiT; 
• Savi pigmentebi sinaTlis sxivebs STan-
Tqavs

feradi garsi _ sisxlZarRvovani garsi Tva-
lis wina nawilSi gadadis ferad garsSi, rome-
lic pigmentebiTa da kunTovani boWkoebiTaa 
mdidari

ganapirobebs Tvalis Seferilobas

guga _ feradi garsis SuaSi arsebuli xvreli
atarebs sagnebidan areklil sinaTlis sxi-
vebs

broli _ gamWvirvale, ormxrivamozneqili 
linza

sxivebs ise gardatexs, rom maTi fokusireba 
xdeba baduraze

wamwamovani kunTi _ mimagrebulia brolze cvlis brolis simrudes

badura _ Tvalis kaklis SigniTa garsi, sadac 
fotoreceptorebi _ Cxirebi da kolbebia gan-
lagebuli 

• Cxirebi susti ganaTebiT Riziandeba da 
sag nebis Sav-TeTrSi aRqmas ganapirobebs; 
• kolbebi kaSkaSa sinaTliT Riziandeba da 
sagnebis ferad aRqmas ganapirobebs

mxedvelobis nervi _ mgrZnobiare nervi
nervul impulsebs mxedvelobis receptore-
bidan Tavis tvins gadascems

yviTeli xali _ ubani baduraze, romelic kol-
bebiTaa mdidari

es baduris yvelaze mgrZnobiare ubania, aq 
iyris Tavs sinaTlis sxivebis didi nawili

brma xali _ baduris ubani, saidanac mxedve-
lobis nervi gamodis

es ubani sinaTleze ar reagirebs, radgan aq 
fotoreceptorebi ar aris ganlagebuli

minisebri sxeuli _ Seicavs didi raodenobiT 
gamWvirvale siTxes

Tvalis kakals formas unarCunebs, atarebs 
sinaTlis sxivebs

suxi iqneba `ara~. Cven mxolod maSin vxe-
davT obieqts, rodesac misgan areklili 
sinaTlis sxivi moxvdeba Cvens TvalSi. 

Tvali Zalian mgrZnobiarea sinaTlisad-
mi, amitom mcire ganaTebazec ki sagnebis 
danaxva SegviZlia.

ratom ver aRviqvamT sibneleSi ferebs? 

mxedvelobis organoSi ganTavse-
bul receptorebs fotoreceptorebi 
ewodeba, radgan maTi bunebrivi gamRi-
zianebelia sinaTle. fotoreceptorebi 
ganTavsebulia Tvalis kaklis SigniTa 
garsze, romelsac badura ewodeba. spe-

cializebuli ujredebi, e.w. Cxirebi da 
kolbebi, fotoreceptorebs warmoad-
genen. kolbebis funqcionirebisaTvis 
saWiroa kaSkaSa sinaTlis sxivebi da 
ami tom maTTan dakavSirebulia feradi 
mxedveloba, xolo Cxirebi Riziandeba 
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sinaTlis mcire intensivobiT da maT-
Tan Sav-TeTri mxedvelobaa dakavSire-
buli. amitomaa, rom sibneleSi Znelia 
ferebis aRqma. kolbebis didi raodenoba 
ganTavsebulia yviTel xalSi, romelic 
baduraze gugis pirdapir mdebareobs, 
xolo Cxirebi baduris gverdebze ufro 
metia.

ramdenadac mxedveloba damokidebu-
lia ganaTebis intensivobaze, Tvals 
SeuZlia akontrolos sinaTlis saWiro 
intensivobis gatareba gugis Seviwroe-
ba/gafarToebis saSualebiT (sur. 2.3.). 
gugis Seviwroeba icavs baduras kaSkaSa 
mzis sxivebis damazianebeli moqmedebis-
gan. 

feradi garsi

feradi 
garsi

gugaguga

sust ganaTebaze guga 
gafarToebulia

kaSkaSa ganaTebaze guga  
Seviwroebulia

sur. 2.3 sur. 2.4
fotoreceptorebi

mxedvelobis 
nervi

kefis 
wilSi 
mxedvelo-
bis zona

broli

sagani axlosaa

brolis amozneqiloba izrdeba, 
sagnidan areklili sxivebi metad 
gardatydeba da sxivebi baduraze 
fikusirdeba

sur. 2.5

broli

brolis amozneqiloba mcirdeba, 
sagnidan areklili sxivebi naklebad 
gardatydeba da sxivebi baduraze 
fikusirdeba

sagani Sorsaa

sanam mxedvelobis receptorebamde 
miaRwevs sagnidan areklili sinaTlis 
sxi vi, iqamde man unda gaiaros Tvalis 
struqturebi. sinaTlis sxivi pirvelad 
xvdeba gamWvirvale garsze _ rqovanaze 
_ da gaivlis gugis xvrels, Semdeg or-
mxriv amozneqil gamWvirvale linzas _ 
brols, romelic axdens sinaTlis sxivis 
fokusirebas baduraze. sinaTlis sxivebs 
aRiqvamen fotoreceptorebi da mas gar-
daqmnian nervul impulsad, impulse-
bi  mxedvelobis nerviT gadaecema Tavis 
tvins, kerZod, hemisferoebis kefis wils 
(sur.2.4), sadac gairCeva sagnebis forma, 
Seferiloba, sidide da sxva maCveneble-

bi.
rogorc zemoT aRvniSneT, sagnidan 

areklili sxivebi TanmimdevrobiT gaiv-
lis gamWvirvale rqovanas, brols, minise-
bur sxeuls. yvelgan sxivi gardatydeba  
da bolos fokusirdeba baduraze. sagans 
mxolod maSin vxedavT mkveTrad, rode-
sac sinaTlis sxivebi baduraze moxvdeba. 
imisaTvis, rom sxivebi zustad baduraze 
fokusirdes, wamwamovani kunTebis Se-
kumSva/modunebiT icvleba brolis sim-
rude ise, rom Tvali mkveTrad xedavs 
rogorc axlos, ise Sors mdebare sagnebs 
(sur.2.5). brolis simrudis cvlilebas  
akomodacia ewodeba. 
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saWiro masala: Tabaxis TeTri furceli, Savi fanqari/markeri, saxazavi.
procedura:
1. furcelze 10 santimetris daSorebiT daxate wertili da jvari ise, rogorc suraTzea 
naCvenebi;

2. saxis win qaRaldi daiWire 30 sm-is daSorebiT; daifare xeliT marcxena Tvali, marjvena 
TvaliT uyure jvars da furceli nel-nela amoZrave Senken;
3. ra moxda? wertili gaqra imis Semdeg, rac qaRaldi aRmoCnda Seni Tvalidan garkveul 
manZilze? axseni, ratom ver SeZeli wertilis danaxva aseT manZilze; 
4. daifare xeliT marjvena Tvali da marcxena TvaliT uyure jvars da furceli nel-nela 
amoZrave Senken iqamde, sanam jvars veRar dainaxav;
5. axseni, ratom ver SeZeli jvris danaxva, rac ufro axlos iyo qaRaldi TvalTan; wer-
tils ratom xedav kvlav, rodesac qaRaldi jer kidev TvalTan axlosaa? 

dagegme kvleva, romliTac daadgen gugis cvlilebas sinaTlis intensivobaze damok-
idebulebiT. eqsperimentis gegmaSi asaxe: sakvlevi kiTxva, cvladebi, saWiro resursi, kvle-
vis etapebi (ix. danarTi 3).

upasuxe kiTxvebs: 1) Tu eqsperiments cdispiris mxolod erT Tvalze atareb, gugis sim-
rudis cvlileba mxolod erT TvalSi SeimCneva Tu oriveSi? 2) gugis refleqsi upirobo 
refleqsis magaliTia Tu pirobiTis? 3) gugis refleqsi nebelobiTi refleqsis magaliTia 
Tu uneblie refleqsis? daasabuTe Seni pasuxebi.

brma xalis gamokvleva

+

1. ratom ar SegviZlia sagnebis danaxva Zalian bnel oTaxSi? 

2. rodesac sxvas vuyurebT TvalebSi da aRvniSnavT mis Tvalis fers, Tvalis ra struqtu-

ras aRvwerT am dros?

3. sad mdebareobs guga da ra funqcia aqvs mas?

4. ra funqciebi aqvs baduraze ganlagebul fotoreceptorebs?

5. ra moxdeba, Tu mxedvelobis analizatoris sami komponentidan _ Tvali, mxedvelobis 

nervi, mxedvelobis zona _ erTi romelime dazianda? argumentirebuli msjelobiT axseni 

Seni pasuxi.

6. suraT 2.5-is mixedviT axseni, ratom xedavs adamiani mkveTrad rogorc axlomdebare, ise 

Sors mdebare sagans? 

7. ratom aris rTuli sibneleSi im sagnebis danaxva, romlebic gugis pirdapir aris moTavse-

buli?

• fotoreceptorebi aRiqvamen sinaTles;

• garemos mxedvelobiTi aRqma damokidebulia mxedvelobis analizatoris sam komponen-

t ze: Tvali, mxedvelobis nervi da hemisferoebis qerqis mxedvelobis zona;

• gugis refleqsi aris Tvalis adaptacia sinaTlis sxivebis intensivobisadmi;

• akomodacia aris brolis simrudis cvlileba, romelic xels uwyobs sxvadasxva man-

Zilze mdebare sagnebis garCevas.
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mxedvelobis darRvevis ra tipis formebia gavrcelebuli?

 janmrTeloba da daa vadeba: 

daa vadeba, simptomebi (axlomxedve-

loba, Sorsmxedveloba, kataraqta, 

dal tonizmi); pirveladi samedicino dax-

mareba;

 kvleva: dakvirveba, monacemebis Segroveba 

da analizi, daskvna (SemRvreuli brolis 

modelis Seqmna da kataraqtiT gamowveul 

prob lemebze msjeloba); profesia _ 

eqimi-ofTalmologi; 

ra funqcia aqvs Tvalis erT-erT 

struqturas _ brols?

ra aris Tvalis akomodacia da ra mniSvnelo-

ba aqvs mas mxedvelobisTvis?

garesamyarodan miRebuli informaci-
is udidesi nawili, rogorc ukve Sen Tvis 
cnobilia, mxedvelobis mier aRiqmeba da 
swored amitom miekuTvneba mxedvelo-
bis darRveva stresis gamomwvev erT-erT 
yvelaze mZlavr faqtors. msoflioSi 
dRes Tvalis _ ofTalmologiuri _ sxva-
dasxva problemis mqone 200 milionze 
meti adamiani cxovrobs. 

mxedvelobis darRvevis erT-erTi 
gavr celebuli formaa axlomxedveloba 
da Sorsmxedveloba, romelic SesaZ loa 
iyos memkvidruli (Tvalis kaklis damok-
leba/dagrZeleba) an SeZenili (gamowveu-
li, magaliTad, moZrav transportSi 
kiTxviT, an televizoris da monitoris 

badura

badura

badura

sinaTlis sxivebis 
fokusis wertili

sinaTlis sxivebis 
fokusis wertili

sinaTlis sxivebis 
fokusis wertili

sagnidan areklili sinaTlis 
sxivebi

sagnidan areklili sinaTlis 
sxivebi

sagnidan areklili sinaTlis 
sxivebi

normaluri mxedveloba

axlomxedveloba

Sorsmxedveloba

2.3. mxedvelobis darRveva

sur. 2.6
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axlodan yurebiT da a.S.). Sorsmxedvelo-
ba farTodaa  gavrcelebuli 50 wlis ze-
moT asakSi myof pacientebSi, radgan, xSi-
rad, asakis momatebasTan erTad, brolis 
simrudis Secvlis unari mcirdeba. 

suraT 2.16-ze naTlad Cans, rom axlo-
mxedvel adamians aqvs wagrZelebuli 
formis Tvalis kakali da normalurze 
metad gazrdilia brolis simrude, xolo 
Sorsmxedvels _ damoklebuli Tvalis 
kakali da brolis simrude Semcirebu-
li, anu normalurTan SedarebiT brols 
Sebrtye lebuli forma aqvs. axlomxed-
vels uWirs Sors mdebare sagnebis mkveT-
rad danaxva, xolo Sorsmxedvels _ 
axlom debare sagnebis.

mxedvelobiTi problemebis, maT So-
ris mxedvelobis dakargvis SemTxvevaTa 
didi nawili dakavSirebulia daavadeba 
kataraqtasTan, romelic Tvalis brolis 
SemRvrevis Sedegad viTardeba da mxedve-

sur. 2.7

SemRvreuli  
broli

gamWvirvale  
broli

kataraqtajanmrTeli  
Tvali

lobis sxvadasxva simZimis daqveiTebiT 
vlindeba (sur.2.7). brolis SemRvrevas 
iwvevs masSi cilebis Sewebeba.

ra aris feriTi sibrmave?

normaluri mxedvelobis darRvevis 
kidev erTi formaa feriTi sibrmave, mag-
ram sanam mas SevexebiT, iqamde avxsnaT, 
Tu samyaros ratom aRviqvamT feradad. 
Sen ici, rom feradi mxedveloba dakav-
Sirebulia kolbebTan. gamokvlevebma 
aCvenes, rom baduraze ganTavsebulia 
kolbebis sami gansxvavebuli saxeoba. 
isini Riziandebian sinaTlis ZiriTadi 
ferebiT: wiTeli, mwvane da lurji feris 
sxivebiT. yoveli feris sinaTlis sxivi 
TvalSi aRizianebs Sesabamisi saxeobis 
kolbebs. samive tipis kolbebis erT-
droulad erTnairi intensivobis sxive-
biT gaRizianeba iwvevs TeTri feris aR-
qmis SegrZnebas. Tu Sesabamisi saxeobis 
kolbebi Riziandebian mxolod wiTeli 
da mwvane sinaTlis sxivebiT, Cven vxe-
davT yviTel fers, amrigad, sami Zir-
iTadi feris sxi vebis sxvadasxva kombi-
naciiT kolbebis gaRizianebiT adamiani 
xedavs sxvadasxva fers (sur.2.8). adamia-
nis Tvals feris 150 intensivobis garCe-
va SeuZlia. 

sur. 2.8

zogierT adamians SeiZleba dazianebu-
li an saerTod ar hqondes erTi an ori 
ZiriTadi feris aRmqmeli kolbebi. es 
iwvevs feriTi mxedvelobis darRvevas, 
anu feriT sibrmaves _ daltonizms, 
romelic pirvelad aRwera ingliselma 
fizikosma da qimikosma daltonma (dal-
tonizmi memkvidreobiTia, romlis Sesa-
xeb mets zeda klasebSi Seityob).



74

kvleva 1 
saWiro  masala: umi kvercxis cila, bambis burTula. 
procedura: 
1. kvercxis SigTavsi WiqaSi Caasxi. bambiT aiRe cota kvercxis cila da fanjris minis erT 
adgilas, daaxloebiT, 5 sm diametris wreze wausvi;
2. gaixede oTaxidan fanjaraSi minis sufTa adgilidan („janmrTeli, gamWvirvale brolis“ 
modeli),  daakvirdi, rogori simkveTriT xedav sxvadasxva sagans;
3. gaixede oTaxidan fanjaraSi minis ciliT dasvrili  adgilidan (kataraqtis modeli: 
fanj ris minis ciliT dasvrili ubani - „ SemRvreuli broli“) da daakvirdi, rogor Seic-
vleba xedvis xarisxi.

kvleva 2
saWiro  masala:  lupa, magidis sanaTi, sufTa Tabaxis furceli, umi kver-
cxis cila, bambis burTula.
procedura: 
• aanTe magidis sanaTi (sinaTlis sxivebis wyaro), mis qveS magidaze, naTu-
ridan 20-30 sm manZilze, moaTavse Tabaxis furceli („badura“);
• lupa ( lupis linza - „broli“) moaTavse naTurasa da Tabaxis furcels 
Soris da lupa amoZrave vertikalurad ise, rom furcelze miiRo naTeli ovaluri werti-
lis mkafio gamosaxuleba (brolis mier sxivebis gardatexisa da sxivebis baduraze  dacemis 
modeli);
• amis Semdeg bambis burTuliT kvercxis cila wausvi lupis linzas  (ciliT davsrili 
linza - „SemRvreuli broli“);
• kvlav aamoZrave linza vertikalurad ise rom qaRaldze miiRo naTeli ovaluri werti-
lis mkafio gamosaxuleba. daakvirdi, ramdenad SesaZlebelia es.
upasuxe kiTxvebs:
1. daukavSire pirvel da meore kvlevaSi miRebuli Sedegi brolis funqciis darRvevas 
kataraqtis dros.
2. ramdenad dagexmara kataraqtis modelebis Seqmna am daavadebiT gamowveuli mxedvelobis 
darRvevis aRqmaSi?

kataraqtis modelis Seqmna

sur. 2.9

mxedvelobiTi testis saSualebiT 
SeiZ leba dadgena, adamiani arCevs Tu 
ara, magaliTad, wiTel da mwvane ferebs. 
is, romelic ver arCevs am ferebs, ricx-
vebs ver dainaxavs testis suraTebze  
(sur. 2.9). zogierTi profesiisTvis ase-
Ti testis Catareba aucilebelia, maga-
liTad, matareblebis memanqaneebisTvis, 
meamweebisTvis, mZRolebisTvis.

1. rogorc ici, mkveTri gamosaxulebis misaRebad saWiroa, rom sagnidan areklili sinaTlis 

sxivebi aucileblad fokusirdes baduraze. daakvirdi suraT 2.6-s da upasuxe kiTxvebs: 

1) sad fokusirda sinaTlis sxivebi axlomxedvelSi? 2) sad fokusirda sinaTlis sxivebi 

SorsmxedvelSi? 3) axseni, es faqtebi ra gavlenas moaxdens mxedvelobaze da ratom.
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2. centraluri nervuli sistemis romeli ubnis dazianeba gamoiwvevs mxedvelobis dakargvas 

da ratom?

3. Seafase adamianis saqmianobisTvis mxedvelobis mniSvneloba.

mxedvelobis daqveiTeba an dakargva SeiZleba dakavSire-

buli iyos Tvalis  raime tipis fizikur travmasTan. ubedu-

ri SemTxvevis dros unda SegeZ los pirveladi samedicino 

daxmarebis aRmoCena.

magaliTad, basr sagnebTan gaufrTxilebelma mopyrobam 

SeiZleba Tvalze Wriloba gamoiwvios. aseT SemTxvevaSi 

infeq ciis SeWris saSiSroebac aris, amitom xelebi winaswar 

unda daibano da dazaralebuls steriluri saxveviT Seu-

xvio Tvali. TvalSi tutis, mJavis an Sxamiani nivTiere bis 

moxvedrisas igi unda amoirecxos gamdinare sufTa wyliT 

15-20 wuTis ganmavlobaSi. orive SemTxvevaSi dazaralebuli 

saswrafod unda gadaiyvanoT Tvalis klinikaSi.

davalebis piroba: fexburTis mekaris warmateba didad aris damokidebuli mis Tvalis 
simaxvileze (ramdenad kargad xedavs moedanze fexburTelebisa da burTis moZraobas)  
da mxedvelobiT gamRizianebelze mis swraf reaqciaze. warmoidgine, rom mowinaaRmdegem 
karis mimarTulebiT Zlierad daartya burTi, magram mekarem Seasrula zusti naxtomi da 
burTi daiWira. 

Seqmeni kognituri sqema*, romliTac aRwer im procesebSi CarTul komponentebsa da maT 
funqciebs, romlebic xorcieldeba organizmze gamRizianeblis (burTis) zemoqmedebidan 
dawyebuli gamRizianebelze sapasuxo reaqciis (mekaris naxtomi burTisken) CaTvliT. Seq-
mnili kognituri sqema warmoadgine flipCartze an eleqtronuli formatiT. 

kognituri sqemis prezentaciisas xazgasmiT warmoaCine:
• burTidan areklili sinaTlis sxivi baduramde Tvalis ra struqturebs gaivlis, rogo-

ria am struqturebis agebuleba da funqciebi? 
• TvalSi warmoqmnili nervuli impulsi mxedvelobis zonamde ra struqturebs gaivlis? 

rogoria am struqturebis agebuleba da funqciebi? 
• ra rols asrulebs mxedvelobis organo da nervuli sistema mxedvelobiTi SegrZnebis 

CamoyalibebaSi? 
• ratom aris mosaxerxebeli TvaliT uxilavi procesebis  modelis, magaliTad, kognitu-

ri sqemis saxiT warmodgena?
• ra SezRudvebi aqvs Sen mier Seqmnil kognitur sqemas? 

kognituri sqemis Seqmna

• xSiria mxedvelobis darRvevis iseTi formebi, rogoricaa: axlomxedveloba da Sorsmxed-
veloba, kataraqta, feriTi sibrmave;
• mxedvelobis darRveva SeiZleba iyos memkvidreobiTi an SeZenili;
• mxedvelobis daqveiTeba mniSvnelovnad cvlis adamianis cxovrebas.
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ra faqtorebma SeiZleba gamoiwvios mxedvelobis daqveiTeba?

 janmrTeloba da daavadeba: 

daavadebis gamomwvevi mizeze-

bi da prevencia (mxedvelobis  

damazianebel faq torebze msjeloba);

 kvleva: profesia _ eqimi-ofTalmolo-

gi, mkurnalobis Tanamedrove meTodebi 

(lazeriT mkurnaloba, xelovnuri bro-

li).

ra problemas Seuqmnis adamians mxedve-

lobis daqveiTeba?

2.4. მხედველობის დაქვეითების მიზეზები და 
მკურნალობის მეთოდები

Sen wina paragrafSi gaecani mxedvelo-
bis daqveiTebis magaliTebs, romlebic 
Tvalis sxvadasxva struqturis daziane-
basTan aris dakavSirebuli. Zalian mniSv-
nelovania gaecno im faqtorebs, rom-
lebic Tvalis dazianebas iwvevs, radgan, 
xatovnad Tu vityviT, `Cveni Tvalebi sam-
yaros xedvis sarkmelia~. 

faqtorebi, romlebic uaryofiT gav-
lenas axdens mxedvelobaze:

• erT-erTi ZiriTadi faqtori, rome-
lic  mxedvelobaze axdens gavlenas, 
Zalian kaSkaSa an susti ganaTebaa. aman 
SeiZleba Tvalis gadaZabva gamoiwvios, 
radgan: 1) kaSkaSa sinaTle unda ece-
modes samuSao zonas da ar unda xvde-
bodes pirdapir TvalSi; 2) kiTxvis an 
weris dros Crdili ar unda iyos samuSao 
magidaze _ Tu memarjvene xar, sinaTle 
unda ecemodes marcxena mxri dan, xolo 
Tu memarcxene _ marjvnidan; 3) kiTxva an 
wera sust ganaTebaze, radgan sust ga-
naTebaze guga mudmivad gafarToebulia; 
4) televizoris an kompiuteris ekranis 

yureba Cabnelebul oTaxSi qmnis Zalian 
did kontrasts sibnelesa da sinaTles 
Soris, rac Tvals azianebs; 5) rujis moy-
varulma adamianebma unda icodnen, rom 
mzis ultra iisferi sxi vebi mxedvelobis 
receptorebs azianebs.

• wamowolili da/an TvalTan Zalian 
axlos myofi nabeWdi teqstis kiTxva, rac 
Tvalis daZabvasa da axlomxedvelobas 
iwvevs (sasurvelia, wigni, rveuli Tvali-
dan 30-35 sm daSorebiT iyos). 

• moZrav transportSi kiTxva, radgan am 
dros wignic ganicdis vibracias da moZ-
raobs (TvalTan daaxloeba da daSo reba), 
Sesabamisad, brolis simrudec ganuw-
yvetliv icvleba, ris Sedegad mxedve-
loba uaresdeba.    

• kompiuterTan didi xniT jdoma, 
radgan ekranis gamosxiveba TvalebisTvis 
Zalian damRleli da damazianebelia.

• Tvalebis mosresa sakmaod gavrcele-
bu li mavne Cvevaa, radgan am dros dabin-
Zu rebuli xeliT TvalSi infeqciis gamom-
w vevi mikroorganizmebis Setanis riski 
izrdeba.

• Tambaqos sigaretis bolSi arsebu-
li Sxamiani nivTierebebi azianebs Tvals; 
Tambaqosa da alkoholis momxmareblebSi 
kataraqtiT daavadebis riski izrdeba.

• mxedvelobis xarisxze gavlenas ax-
dens arajansaRi kveba, rodesac kvebis 
racioni Raribia Tvalis normaluri fun-
qcionirebisaTvis saWiro vitaminebiT.

• Tvalis dazianeba SeiZleba gamoiwvi-
os ekologiurad arajansaRi, alergiis 
gamomwvevi Tvalis kosmetikuri saSuale-
bebis gamoyenebam.

1. ici, rom A vitaminis nakleboba, sxva darRvevebTan erTad, mxedvelobas asustebs; SeiZle-

ba ganviTardes e.w. `qaTmis sibrmave~ _ adamians sust ganaTebaze uWirs sagnebis aRqma. 

rogor fiqrob, A vitamini fotoreceptorebis romeli saxeobis normaluri moqmedebi-

saTvis aris aucilebeli? argumentirebuli msjelobiT daasabuTe Seni pasuxi.
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saTvale mxedvelobis koreqciis Zalze popularuli saSualebaa, Tumca bolo wlebSi 18-dan 
35-wlamde asakis adamianebi ufro xSirad moixmaren kontaqtur linzebs. mas imitom irCeven, 
rom igi xels ar uSlis adamianis fizikur aqtivobas arc sportSi, arc mogzaurobasa da sxva-
dasxva tipis profesiul saqmianobaSi. kontaqturi linzebisa da saTvalis linzis sxvadasxva 
tipi arsebobs da misi SerCeva damokidebulia brolis formis problemaze. saTvale an kon-
taqturi linza saWiroebis SemTxvevaSi pacients eniSneba mxolod eqim-ofTalmologis mier.

Sorsmxedveli da axlomxedveli pacientebisaTvis iyeneben lazerul koreqciasac. xSirad 
mkurnalobis am gzas irCevs is, visac ar surs saTvalis tareba, ver egueba kontaqtur linzebs 
an dabali mxedvelobis gamo SezRudulia profesiis arCevaSi. 

axali qimiuri nivTierebebis sinTezma medicinis mraval dargs misca axleburad ganviTare-
bis saSualeba da arc ofTalmologia darCenila am siaxleebis gareSe. kerZod, umaRles do-
nezea damuSavebuli xelovnuri brolis damzadebis Tanamedrove teqnologiebi. xelovnur 
brols iyeneben kataraqtis qirurgiuli mkurnalobis mizniT.

2. ratom aris saziano mxedvelobis organosTvis sinaTlis efeqtebiT gajerebul garemoSi 

xangrZlivad yofna?  

3. suraTis mixedviT gansazRvre: 1) romeli suraTi asaxavs axlomxedvelis Tvals da rome-

li _ Sorsmxedvelis, daasabuTe 

Seni pasuxi; 2) TiToeuli Sem -

TxvevisTvis mxedvelobis kore-

qciisTvis rogori tipis linze-

bia saWiro da ratom.

4. gaecani paragrafis teqstSi moce-

mul informacias mxedvelobis 

damazianebeli faqtorebis Sesa-

xeb da rveulSi an flipCartze 

Seqmeni mxedvelobis higienuri 

wesebis CamonaTvali, axseni Ti-

Toeulis dacvis aucilebloba.

1

2

rogoria Tvalis problemebis mkurnalobis Tanamedrove meTodebi?
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davalebis piroba: farTod gavrcelebuli mosazreba, rom mxedvelobis problemebi mxo-
lod asakovan adamianebs awuxebT, mcdaria, radgan daufiqrebeli saqcieliT Cveni mxed-
veloba cxovrebis nebismier etapze SeiZleba gauaresdes. axalgazrda asakSi Tvalsa da mis 
funqciasTan dakavSirebulma usiamovnebebma sagrZnoblad imata, radgan bavSvebi, nacvlad 
imisa, rom Tavisufal dros dakavdnen sportuli da ezos TamaSebiT, sakmaod did dros 
atareben kompiuterisa da telefonis ekranebTan, ris gamoc mudmivad riskis winaSe dgas 
maTi mxedvelobis simaxvile.
samyaro zedmetad sainteresoa saimisod, rom axali STabeWdilebebisa da gamocdilebis 
miRebis survili davkargoT da sakuTar mxedvelobas ar movufrTxildeT. imisaTvis, rom 
Sens Tanatolebsa da Seni skolis umcrosklaselebs auxsna, ramdenad mniSvnelovania mxed-
velobis higienuri wesebis dacva, saxelmZRvaneloSi mocemuli informaciisa da Tvalis 
eqimis rekomendaciebis (internetSi Cawere saZiebo sityva ̀ mxedvelobis darRveva da eqimis 
konsultacia~) safuZvelze moamzade bukleti da gaavrcele maT Soris.

bukletSi xazgasmiT warmoaCine:
• mxedvelobis daqveiTebis ra saxeebia gavrcelebuli da ra  simptomebia damaxasiaTebeli? 
• mxedvelobis daqveiTeba ra  gavlenas axdens  organizmis homeostazsa da Sromisunari-
anobaze? 
• ra aris mxedvelobis daqveiTebis gamomwvevi mizezebi?  
• aRwere mxedvelobis daqveiTebis prevenciis gzebi. 
• mxedvelobiTi problemebis mkurnalobis ra Tanamedrove meTodebi arsebobs? 

SeniSvna: izrune Seni bukletis vizualuri masaliT gamdidrebaze.

sainformacio bukletis Seqmna da gavrceleba

• Tvali Zalian mgrZnobiare da nazi organoa, amitom aucilebelia Tvalis higienuri wese-
bis dacva;
• mxedvelobis problemis SemCnevis SemTxvevaSi aucileblad unda mivmarToT eqim-ofTal-
mologs.
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rogor aRiqmeba bgeriTi gamRizianebeli?

2.5. სმენის ორგანოს აგებულება და ფუნქციები

 struqtura da funqcia: organo 

_ smenis organos struqturuli 

komponentebi (yuris niJara, ga-

reTa sasmeni mili, dafis apki, evstaqis 

mili, lokokina, smenis receptorebi) da 

maTi funqciebi;

 sasicocxlo Tvisebebi: gaRizianebadoba, 

smeniTi SegrZneba (smenis organos mniSv-

neloba);

 kvleva: mxedvelobiTi da smeniTi mex-

sierebis kvleva.

hemisferos  romel wilSi gaanalizdeba 

smenis organodan Sesuli informacia?

smeniTi SegrZneba _ adamianis sicoc-
xlisTvis erT-erTi mniSvnelovani Seg-

rZnebaa. sazogadoebaSi adamianTa urTi-
er Tobis ZiriTadi saSualebaa smena da 
metyveleba erTad. smenisa da mxedvelo-
bis saSualebiT samyaros aRqma ufro na-
Teli da mdidaria.

bgera garemoSi vrceldeba haeris rxe-
viTi talRebis saSualebiT bgeris wya-
rodan yvela mimarTulebiT. bgeris wyaro 
SeiZleba iyos nebismieri rxevadi sxeuli 
da rasakvirvelia, maT Soris, Cveni bge-
ri iogebic. Cveni smenis organo _ yuri _ 
iWers haeris rxeviT talRebs, aZlierebs 
maT da gardaqmnis nervul impulsebad, 
romlebic Tavis tvinis mier aRiqmeba, ro-
gorc bgera. yurs rTuli agebuleba aqvs 
da igi Sedgeba gareTa, Sua da SigniTa 
yurisgan (sur.2.10). 

sur. 2.10

lokokina

smenis 
nervi

sami naxevarrkalovani 
arxi

dafis apki

CaquCi

gareTa sasmeni 
mili

gareTa yuri

Sua yuri

sasmeni Zvlebi

SigniTa  yuri

yuris niJara

grdemli

uzangi

evstaqis 
mili



80

 rogoria bgeris aRqmis meqanizmi?

ra mniSvneloba aqvs Sua yurSi wnevis gaTanabrebas gareTa atmosferul 
wnevasTan?

1. bgeriT talRebs krebs gareTa yuris 
xrtilovani niJara da mimarTavs gareTa 
sasmeni milisken. bgeriTi talRebi elas-
tikuri dafis apkis rxeviT moZraobas 
iwvevs. 

2. dafis apkidan rxeva gadaecema Sua 
yurSi Tanmimdevrulad ganTavsebul sam 
sasmen Zvals (CaquCi, grdemli da uzan-
gi). sasmeni Zvlebi aZliereben rxevis 
talRebs. 

3. gaZlierebuli rxeviTi talRebi 
gadaecema SigniTa yurSi moTavsebul 
lokokinas, sadac meqanoreceptorebi _ 
smenis receptorebia. smenis receptore-
bi rxe viTi talRebiT Riziandeba da war-
moqmnili nervuli impulsebi yuridan 
gamoaqvs smenis nervs.  

4. smenis nerviT informacia gadaecema 
hemisferoebis qerqis safeTqlis wils, 
sadac analizdeba Sesuli informacia 
da aRiqmeba bgera. aq gairCeva bgeris 
siZliere, simaRle da xasiaTi, sivrceSi 
bgeris wyaros adgilmdebareoba.

SigniTa yurSi aris agreTve wonaswo-
robis aparati, romelic warmodgenilia 
siTxiT savse sami urTierTperpendiku-
larulad ganlagebuli naxevarrkalo-
vani arxis saxiT. aq warmoqmnili nervu-
li impulsebi gadaecema im struqturebs, 
romlebic sxeulis wonasworobasa da 
moZraobis koordinacias akontroleben 
(naTxemi, Suamdebare tvini, hemisferoe-
bis qerqis kankunTovani sensoruli da 
motoruli zonebi)

SigniTa sasmeni mili/evstaqis mili 
Sua yurs akavSirebs cxvir-xaxasTan, rac 
mniSvnelovan rols asrulebs dafis apkis 
orive mxares haeris wne vis gaTanabreba-
Si. wnevis darRvevi sas SeigrZnob yurSi 
Suils, magaliTad, TviTmfrinaviT mgzav-
robisas daSvebis an afrenis dros, Tun-
dac mTaSi mogzaurobis dros. rac ufro 
simaRleze adixar, atmosferos haeris 
wneva mcirdeba, amitom dasawyisSi Sua 
yurSi ufro maRali iqneba haeris wneva, 
vidre gareTa yurSi, ris Sedegadac dafis 

apki gareT gamoizniqeba. evstaqis miliT 
haeri gamodis Sua yuridan da dafis ap-
kis orive mxares wneva gaTanabrdeba, ris 
Sedegadac dafis apki sawyis mdgomareo-
bas ubrundeba. simaRlidan daSvebisas 
dafis apkis gareTa mxares izrdeba wneva 
da da fis apki SigniT Caizniqeba. evstaqis 
milis saSualebiT haeri Sedis Sua yurSi 
da kvlav Tanabrdeba wneva dafis apkis 
orive mxares. es meqanizmi icavs dafis 
apks wnevis zemoqmedebiT gamowveuli da-
zianebisgan da adamians _ dayruebisgan.  

1. paragrafis teqstSi gaecani bgeris aRqmis meqanizms da sqematurad gamoxate igi; aRwere 

masSi CarTuli TiToeuli struqturis funqcia.

2. ra moxdeba, Tu smenis analizatoris sami komponentidan _ yuri, smenis nervi, smenis zona 

_ erTi romelime dazianda? argumentirebuli msjelobiT axseni Seni pasuxi.

3. ra aris evstaqis milis funqcia? 

4. ramdenad saSiSia dafis apkis sxvadasxva mxares araTanabari wneva? 

5. roca TviTmfrinavebSi jer kidev ar iyo hermetulad daxuruli kabinebi, xSiri iyo pi-

lotebSi dafis apkis gaskdomis SemTxvevebi swrafi afrenisa da daSvebis dros. 1) axseni, 

ratom? 2) rogor SeiZleboda amisgan pilots Tavi daecva? 

6. yuris romeli nawili asrulebs wonasworobis organos rols?
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adamians aqvs unari, aRiqvas, daimaxsovros da saWiroebis SemTxvevaSi aRidginos/gaixse-
nos garkveuli informacia an gamocdileba. am unars mexsiereba ewodeba da cnobilia, rom 
adamianis mexsiereba Tavis tvinis mier kontroldeba, Tumca jer kidev bundovania, Tu ra 
meqanizmebi udevs safuZvlad mas. is ki cnobilia, rom Tavis tvinTan erTad informaciis 
aRqmasa da damaxsovrebaSi did rols asrulebs mxedveloba da smena. zogierTi adamiani 
ufro advilad imaxsovrebs mxedvelobiT aRqmul informacias, zogi ki _ smeniT aRqmuls. 
gamoikvlie, SenSi rogori mexsiereba Warbobs _ smeniTi Tu mxedvelobiTi. 

saWiro masala: Tabaxis furcelze Camowerili ricxvebi (araTanmimdevrulad) an sityvebi, 
sufTa/carieli Tabaxis furclebi.
SeniSvna: kvleva Caatare mewyvilis/partnioris daxmarebiT, romelic winaswar furcelze 
Camowers ricxvebs an sityvebs (minimum 5 da maqsimum 10) Tanabari raodenobiT (SenTvis misi 
Sinaarsi winaswar ar unda iyos cnobili). 

procedura:
1. waikiTxe mewyvilis mier SemoTavazebuli furcelze Camowerili ricxvebi/sityvebi, See-
cade, daimaxsovro ricxvebi/sityvebi; 
2. 30 wuTis Semdeg cariel Tabaxis furcelze dawere is, rac dagamaxsovrda; CainiSne ram-
deni ricxvi/sityva daimaxsovre sworad;
3. Semdeg mousmine Seni mewyvilis mier wakiTxul ricxvebs/sityvebs (igulisxmeba wina 
SemTxvevisgan gansxvavebuli);
4. 30 wuTis Semdeg cariel Tabaxis furcelze dawere is, rac dagamaxsovrda, CainiSne ram-
deni ricxvi/sityva daimaxsovre sworad.

analizi: Seadare erTmaneTs wakiTxuliT da mosmeniliT sworad damaxsovrebuli ricxvebi/
sityvebis raodenoba.

daskvna: rogori tipis mexsiereba _ mxedvelobiTi Tu smeniTi _ Warbobs SenSi?

mxedvelobiTi da smeniTi mexsierebis kvleva

• bgera maSin warmoiqmneba, rodesac sagani irxeva;
• yuri iWers rxeviT talRebs _ bgeriT talRebs _ haeridan, aZlierebs maT da gardaqmnis 
nervul impulsebad, romlebic Tavis tvinis mier aRiqmeba, rogorc bgera;
• evstaqis mili Sua yurs akavSirebs cxvir-xaxasTan da umniSvnelovanes rols asrulebs 
dafis apkis orive mxares haeris wnevis gaTanabrebaSi.
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ra faqtorebi iwvevs smenis daqveiTebas? 

2.6. სმენის დარღვევა

 janmrTeloba da daavadeba: 

daavadeba, simptomebi, gamom-

wvevi mizezebi, prevencia (smenis  

damazianebel faqtorebze msjeloba);

 kvleva: profesia _ eqimi-oto-rino-

larin gologi, mkurnalobis Tanamedrove 

meTodebi (smenis aparati, xelovnuri 

sasmeni Zvlebi); monacemebis Segroveba, 

analizi, daskvna (sociologiuri kvle-

va).

ra problemas Seuqmnis adamians smenis 

daqveiTeba? 

janmrTelobis msoflio organizaciis 
gamoTvliT, msoflioSi 250 milionze met 
adamians smena orive yurSi zomierad an 
Zlier aqvs daqveiTebuli, xolo msubuqad 
an mxolod cal yurSi _ kidev ufro mets. 
asakis matebasTan erTad smenis daqveiTe-
ba xSiria, magram bolo xans sul ufro 
gaizarda smenis daqveiTebis SemTxvevebi 
axalgazrda asakSi. smenis mkveTri daqvei-
Teba, miT umetes siyrue, mkveTrad ar-
Rvevs adamianis cxovrebis xarisxs, xels 
uSlis swavlaSi, profesiuli saqmianobis 
SesrulebaSi da SesaZlebelia, sicocxle-
sac Seuqmnas safrTxe.

 smenis daqveiTebis ra da ra saxes 
ganar Ceven? 

smenis daqveiTebis or saxes ganasxvave-
ben: 1) bgeriTi rxevebis gadacemis dar-
Rveva _ bgeriTi rxevebis gamtari gze-
bis dazianeba (dafis apkis dazianeba, Sua 
yuris problemebi) da 2) bgeris aRqmiTi _ 
neirosensoruli struqturebis dazianeba 
(lokokinis, smeniTi receptorebis, smenis 
nervis an hemisferoebis qerqSi smeniTi 
zonis dazianeba). 

ram SeiZleba gamoiwvios smenis daqvei-
Teba?

• memkvidreobiTi/genetikuri faq-
tori _ Tu romelime mSobeli, orive mSo-
beli an sisxliT naTesavi dabadebidan 
yrua, aseT ojaxSi smenadaqveiTebuli 
an yru bavSvis dabadebis riski maRalia. 
aseve, asakTan erTad smenis daqveiTeba 
SeiZleba genetikuri ganwyobiT iyos ga-
mowveuli.

• gareTa yurSi ucxo sxeulis mox-
vedra an gogirdis dagroveba _ gogirdi 
gamoiyofa gareTa sasmeni milis jirkv-
lebidan da asrulebs damcvelobiT fun-
qcias: igi akavebs gareTa sasmen milSi 
garemodan Sesul mtversa da mikrobebs. 
eqims advilad SeuZlia gogirdis sacobis 
mocileba gareTa yuris Tbili wyliT ga-
morecxvis Sedegad.

sur. 2.11

sur. 2.12
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• dafis apkis gaxeTqva/perforacia _ 
moulodnelma didma xmam (Zlierma haeris 
talRam), magaliTad, afeTqebam, SeiZleba 
dafis apkis gaxeTqva gamoiwvios. xSirad 
dafis apkis dazianebas iwvevs yuris sawmen-
di Cxiris araswori gamoyeneba: rodesac 
yuris Cxirs iyeneben gareTa yuris Rrmad 
ga sawmendad gogirdis mocilebis mizniT, 
rac yovlad dauSvebelia (sur.2.12).  
da f is  apkis dazianebis mizezi SeiZle-
ba iyos sportis iseTi saxeobiT dakave-
ba, romlis Sedegadac yuri wnevis Zlier 
cvalebadobas ganicdis (magaliTad, yvin-
Tva, paraSutiT xtoma, simZimeebis aweva da 
sxv.).  Tu dafis apki bunebrivad Sexor-
cdeba, smena SeiZleba daubrundes ada-
mians, Tumca zogjer saWiroa qirurgiuli 
Careva. Tu dafis apki normalurad ar 
Sexorcda, SeiZleba dazianeba Seuqcevadi 
iyos.

• xmauris zemoqmedeba _ didi xmau-
ris xangrZlivi yoveldRiuri zemoq-
medeba, magaliTad, pnevmaturi burRi 
an xmamaRali diskoTeka, yursasmenebiT 
xmamaRali musikis xSiri mosmena, didi 
qalaqis xmauri, dafis apks elastikuro-
bas ukargavs, azianebs  lokokinas recep-
torebsa da smenis nervs.   

• yuris infeqcia _ anginis, gripis 
gamomwvevi mikroorganizmebi cxvir-xaxi-
dan SigniTa sasmeni miliT SeiZleba 
moxv des Sua yurSi da anTeba gamoiwvios 
(otiti). Sua yuris anTebis Sors wasuli 
procesi (Cirqovani anTeba) azianebs sas-
men Zvlebs (magaliTad, moZraobis unars 
kargaven) da irRveva bgeriTi rxevebis ga-
dacema SigniTa yurisken. sasmeni Zvlebis 
uZravi SeerTeba SeiZleba Tandayolilic 
iyos. Tu anTeba SigniTa yurzec gavrcel-
da, SeiZleba smenis receptorebi da sme-
nis nervic daziandes. 

smenis gamokvlevis Tanamedrove meTodebi saSualebas iZleva, maRali sizustiT daisvas 
diagnozi smenis darRvevis Sesaxeb da ganisazRvros gamomwvevi mizezi. arsebobs sasmeni apa-
ratebi, romlebiTac SeiZleba smenis koreqcia bgerebis gaZlierebis gziT. Tanamedrove teq-
nologiebis gamoyenebiT Seqmnilia cifruli smenis aparati, romlis sigrZe 3,7 sm-ia, xolo 
masa elementTan erTad mxolod 5 g (sur.1). smenis aparatis SerCeva TviTneburad ar SeiZleba, 
misi moxmareba mxolod yel-yur-cxviris eqimis (eqimi-oto-rino-laringologis) rekomenda-
ciiTaa daSvebuli. 

     

zogjer saWiroa qirurgiuli Careva. magaliTad, sasmeni Zvlebis paTologiis SemTxvevaSi 
maRalteqnologiuri masaliT damzadebuli xelovnuri uzangiT Canacvlebaa SesaZlebeli. Sua 
yurisa da lokokinis dazianebis SemTxvevaSi mimarTaven smenis aRdgenis qirurgiul meTods _ 
e.w. koqlearul implantacias (sur.2). koqlearuli implanti lokokinas gverdis avliT awvdis 
impulsebs smenis nervs.

smenadaqveiTebulTaTvis saqarTveloSi moqmedebs sxvadasxva saxelmwifo programa.

1 2
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smenis daqveiTeba xSiria asakovan adamianebSi, magram bolo wlebSi sagrZnoblad moimata 
smeniTi problemebis SemTxvevebma mozardebSi. .

Seadgine kiTxvari da TanatolebSi Caatare gamokiTxva, romliTac daadgen, Tu _ 1) ra 
sixSiriT xmaroben yursasmenebs xmamaRali musikis mosasmenad, 2) ramdenad xSirad dadian 
diskoTekebze, 3) ra ician smenis daqveiTebis mizezebis Sesaxeb. 

saxelmZRvaneloSi mocemuli informaciisa da yel-yur-cxviris eqimis rekomendaciebis  
(internetSi Cawere saZiebo sityva `smenis problema da eqimis konsultacia~) gacnobis 
safuZvelze moamzade sajaro leqciis (ix. danarTi 4) Sinaarsi, romliTac wardgebi Seni 
skolis moswavleebis winaSe. sajaro leqciaSi CarTe Seni kvlevis Sedegebi, romlebic met 
aqtualobas SesZens leqciis Temas.

sajaro leqciaSi xazgasmiT warmoaCine:
• smenis daqveiTebis ra saxeebia gavrcelebuli da ra damaxasiaTebeli simptomebiT gamov-

lindeba? 
• Sen mier Catarebuli kvlevis monacemebis analizis safuZvelze, ra SeiZleba iyos mo-

zardebSi smenis daqveiTebis mizezebi?
• ratom aris mniSvnelovani eTikis normebis dacva kvlevis  mag. intervius  an  gamokiTx-

vis dros?
• ra gavlenas axdens smenis daqveiTeba organizmis homeostazsa da adamianis Sromisuna-

rianobaze? 
• ra aris smenis daqveiTebis gamomwvevi mizezebi da prevenciis gzebi? 
• aRwere smeniTi problemebis mkurnalobis Tanamedrove meTodebi.

SeniSvna: izrune Seni sajaro leqciis vizualuri masaliT gamdidrebaze (SeiZleba es 
posterze iyos warmodgenili an prezentaciis eleqtronuli formatis saxiT.

sociologiuri kvleva

• smenis daqveiTebis SemTxvevebma bolo wlebSi moimata axalgazrdebSi;
• siyrue smenis sruli dakargvaa, romelic SeiZleba iyos Tandayolili da SeZenili;
• smenis daqveiTeba, gansakuTrebiT ki siyrue, sxvadasxva problemas uqmnis adamians;
• saWiroa smenis higienuri wesebis dacva.  
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Tema 2-is Sejameba

Temis mimoxilva

mTavari ideebi

• garesamyaros Sesaxeb adamiani informacias iRebs SegrZnebis organoebiT;

• garemos mxedvelobiTi aRqma damokidebulia mxedvelobis analizatoris sami 
komponentis _ Tvali, mxedvelobis nervi, hemisferos kefis wilis mxedvelobis 
zona _ urTierTqmedebaze;

• Sorsmxedveloba da axlomxedveloba SeiZleba iyos SeZenili da Tandayolili;

• arsebobs mxedvelobis daqveiTebis diagnostirebisa da mkurnalobis Tanamedrove 
meTodebi; 

• haeris rxevTi talRa adamianis mier aRiqmeba bgeris saxiT;

• haeris rxeviT talRebs aRiqvams smenis organo _ yuri, romlis komponentebia: 
gareTa yuri, Sua yuri da SigniTa yuri; 

• bgeriTi SegrZnebis aRqma damokidebulia smenis analizatoris sami komponentis 
_ yuri, smenis nervi, hemisferos safeTqlis wilis smenis zona _ urTierTqmede-
baze;

• Zlieri gamRizianeblebi (bgera, sinaTle) damazianeblad moqmedeben SegrZnebis 
organoebze (yursa da Tvalze).

davalebebi TviTSefasebisTvis

testuri davalebebi

1. SigniTa yurSi moTavsebulia: I _ lokokina;  II _ sasmeni Zvlebi;  III _ SigniTa sas-
meni lula. 

 a. mxolod I;    b. mxolod I da II;     g. mxolod II da III;     d. I, II da III.

2. SeZenili axlomxedvelobis erT-erTi mizezia:

 a. naxevarsferoebis qerqis mxedvelobiTi zonis dazianeba;

 b. mxedvelobis nervis dazianeba;

 g. brolis SemRvreva;

 d. brolis zedapiris simrudis gazrda.

3. qvemoT mocemuli adamianis yuris Semadgeneli nawilebis CamonaTvali daalage 
maTSi haeris talRis gavrcelebis mimarTulebis mixedviT: 1. gareTa sasmeni mili,   
2. grdemli,   3. dafis apki,   4. lokokina,   5. uzangi,   6. CaquCi.

 a. 3,4,2,7,1,6,5;     b. 1,3,6,2,5,4;    g. 4,5,1,2,3,7,6;    d. 5,4,2,7,1,6,3.

4. susti ganaTebis zemoqmedebiT TvalSi ZiriTadad nervuli impulsi warmoiqmneba: 

 a. brma xalSi b. CxirebSi g. kolbebSi d. brolSi

5. ipove mcdari debuleba - adamianis Tvalis kaklis garsebia: 

 a. miniseburi sxeuli; b. cilovani garsi; g. badura; d. sisxlZarRvovani garsi.

6. adamianis Tvalis guga warmoadgens xvrels, romelic mdebareobs: 

 a. baduraSi; b. ferad garsSi; g. rqovanaSi; d. cilovan garsSi. 
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7. adamianis Tvalis baduraze: 

 a. recoptorebi Riziandeba sinaTlis sxivebiT da gardaiqmnian nervul im-
pulsebad; 

 b. xdeba sxvadasxva sagnis formis, Seferilobis, sididis da mdebareobis garCeva; 

 g. centraluri nervuli sistemidan miiReba signalebi; 

 d. warmoqmnili nervuli impulsebi gatardeba qerqis yvela ubnisken. 

8. adamiani erTnairad kargad xedavs sagnebs axlo da Sor manZilze. es dakavSirebu-
lia: 

 a. brolis TvisebasTan – Seicvalos simrude; 

 b. gugis gafarToeba-SeviwroebasTan; 

 g. Tvalis kaklis formis cvlilebasTan; 

 d. qerqis mxedvelobis zonis maregulirebel gavlenasTan.  

9. Tandayolili Sorsmxedvelobis mizezia: 

 a. damoklebuli Tvalis kakali;           g. amRvreuli minisebri sxeuli;

 b. wagrZelebuli Tvalis kakali;          d. rqovanas degeneracia.

10. SeZenil Sorsmxedvelobas iwvevs: 

 a. brolis zedapiris simrudis gazrda; 

 b. brolis zedapiris simrudis Semcireba; 

 g. gugis Seviwroeba; 

 d. gugis gafarToeba. 

11. adamianis gareTa yurSi arCeven: 

 a. Zvlovan labirinTs; b. sasmen Zvlebs; g. yuris niJaras da gareTa sasmen mils; 
d. lokokinas.

12. adamianis SigniTa sasmeni mili akavSirebs: 

 a. niJarasa da dafis apks;       g. gareTa da SigniTa yurs;

 b. Sua da SigniTa yurs;          d. Sua yurs – cxvir-xaxasTan.

13. amoirCie cnebis `mxedvelobis akomodaciis~ swori daxasiaTeba:

 a. Tvalis unari, naTlad dainaxos sagnebi sxvadasxva manZilze;

 b. Tvalis unari, amoicnos ferebi sxvadasxva ganaTebis pirobebSi;

 g. baduraze sagnis Sebrunebuli gamosaxulebis miReba;

 d. Tvalis gugis diametris cvlilebis unari ganaTebis intensivobis mixedviT.

14. daasaxele daltonizmis (ferebis garCevis darRveva) mizezi:

 a. baduraze gansazRvruli tipis Cxirebis ararseboba;

 b. baduraze gansazRvruli tipis kolbebis ararseboba;

 g.  mxedvelobis akomodaciis uunaroba;

 d. baduraze pigmenturi ujredebis ararseboba.

davalebebi kritikuli da SemoqmedebiTi azrovnebisTvis

1. warmoidgine, rom RamiT iRviZeb da rTav sawolTan axlos mdebare naTuras. 
dasawyis Si sinaTle geCveneba Zalian kaSkaSa, magram male Tvali egueba am inten-
sivobis sinaTles. aRwere, Tvali da tvini rogor urTierTqmedeben imisaTvis, 
rom Seni Tvali Seeguos sinaTlis am intensivobas.

2. Tvalis daavadeba, romelic cnobilia yviTeli xalis degeneraciis saxeliT, 
azianebs Tvalis fotoreceptorebs. gamoTqvi varaudi, es daavadeba rogor imoq-
medebs mxedvelobiT aRqmaze.
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3. warmoidgine, rom adamianis TvalSi yovel fotoreceptor kolbaze modis 20 
fotoreceptori _ Cxiri. rogor Seicvleba adamianis mxedveloba, Tu yovel 20 
kolbaze movidoda 1 Cxiri? 

vizualuri masalis gansja

1. suraTze mocemulia Tvalis agebuleba. 1) 
rveulSi Caixate Tvalis struqtura Ses-
abamisi aRniSvnebiT; 2) Camowere suraTze 
aRniSnuli asoebi da gverdze miuwere 
Tvalis Sesabamisi struqtu ris dasaxele-
ba; 3) Sen mier Sesrulebul naxat ze mo-
niSne aso `X~-iT brma xalis mdebareo-
ba da axseni Seni gadawyvetileba; 4) ra 
funqcia aqvs struqtura H-s; 5) romeli 
struqtura kvebavs Tvalis kakals? 6) ra 
funqcia aqvs D struqturas? 7) ra ti-
pis sensoruli ujredebia ganlagebuli C struqturaze? 8) romeli struqturis 
formis cvlileba iwvevs axlomxedvelobasa da Sorsmxedvelobas? 

2. suraTze mocemulia smenis or-
ganos _ yuris agebuleba. 1) rveulSi 
Camowere suraTze aRniSnuli ricxve-
bi da gverdze miuwere yuris Sesabamisi 
struqturis dasaxeleba; 2) ricxvebiT 
aRniSne struqtura, romlebSic nervu-
li impulsebi  warmoiqmneba; 3) struqtu-
ra, romelic smenis organos akavSirebs 
Tavis tvinTan; 4) Tanmimdevrulad dawe-
re suraTze miTiTebuli ricxvebi, rom-
lebic sworad asaxavs rxevis talRis 
gavrcelebas yurSi; 5) struqtura, rome-
lic uzrunvel yofs wnevis gaTanabrebas 
dafis apkis orive mxares.

3. suraTze mocemuli informaciis anali zis safuZvelze upasuxe kiTxvebs: 1) ro-
meli suraTi asaxavs Tvalis Seguebas axlos mdebare sagnis mkveTrad aRqmaSi?  
2) romeli suraTi asaxavs Tvalis Seguebas Sors mdebare sagnis mkveTrad aRqma-
Si? daasabuTe Seni pasuxebi argumentirebuli msjelobiT. 
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4. Sen ar SegiZlia erTdroulad mkveTrad 
xedavde axlos mdebare da Sors mdebare 
sagnebsac.  suraTis mixedviT: 1) axseni am 
movlenis mizezi; 2) ra ewodeba am process; 
3) Tvalis romeli struqtura monawileobs 
am procesSi?

5. gansazRvre, suraTebidan romeli ekuT-
vnis normaluri mxedvelobis adamians, 
romeli _ axlomxedvels da romeli _ 
Sorsmxedvels. daasabuTe Seni pasuxi.

terminebsa da cnebebs Soris kavSiris dadgena

terminebs Soris damokidebuleba

1. qvemoT mocemul terminebis yovel nakrebSi sami erTmaneTTanaa dakavSirebuli,  
erTi ki ar miekuTvneba maT. gansazRvre: 1) ra aqvs saerTo sam termins. 2) termini, 
romelsac maTTan kavSiri ar aqvs.    

 1) sasmeni Zvlebi, traqea, lokokina, dafis apki

 2) badura, jibisebri sarqveli, rqovana, broli

 3) brma xali, guga, gareTa sasmeni mili, yviTeli xali

 4) naxevarrkalovani arxebi, plevra, gareTa sasmeni mili, evstaqis mili

 5) minisebri sxeuli, fotoreceptorebi, mxedvelobis nervi, hemisferoebis kefis 
wili

2. qvemoT mocemuli terminebis yoveli wyvilisTvis dawere winadadeba, romelic 
asaxavs am or termins Soris kavSirs. magaliTad, CasunTqvis dros gul mkerdis 
Rru farTovdeba, xolo amosunTqvisas _ viwrovdeba.

 1) sinaTlis sxivi, fotoreceptorebi

 2) haeris rxevis talRa, lokokinas receptorebi

 3) mxedvelobiTi informacia, mxedvelobis zona

 4) bgeriTi informacia, smenis zona

 5) fotoreceptorebi, mxedvelobis nervi

sakvanZo samecniero terminebis gamoyeneba

 waikiTxeT teqsti da gamotovebul adgilze mocemuli CamonaTvalidan CasviT Se-
sabamisi sityva: 1. baduraze,  2. broli,  3. kolbebia, 4. feradi garsis, 5. Cxirebi.

 sinaTlis sxivi gaivlis Tvalis  .........................-is centrSi mdebare gugas, gugis 
ukan mdebareobs ................................., romelSic sxivi gardatydeba, Semdeg sxivi 

1 2 3
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gaivlis minisebr sxeuls da fokusirdeba .............-ze, sadac ori saxis recep-
torebia: erTni aRigznebian Zlieri ganaTebisas da kargad arCeven ferebs, ese-
ni --------------------- , meore saxis receptorebs ki  ewodebaT --------------, isini  
ferebs ver arCeven. 

sworia Tu mcdari?

 gansazRvre yoveli debuleba / mtkicebuleba sworia Tu mcdari. Tu sworia, dawe-
re `sworia~, Tu mcdaria, gaxazuli sityva Secvale iseTi sityviT an sityvebiT, 
rom mtkicebuleba swori iyos!

1) feradi garsi aris cilovani garsis wina nawili.

2) Tvalis kakals kvebavs cilovani garsi.

3) baduraze moxvedrili sinaTlis sxivebis raodenobas aregulirebs minisebri 
sxeu li.  

4) sxvadasxva manZilze mdebare sagnebis gasarCevad icvleba rqovanas simrude. 

5) fotoreceptorebi ganlagebulia baduraze.

6) sasmeni Zvlebis funqciaa rxevis talRebis Sesusteba.

7) smenis receptorebi ganTavsebulia Sua yurSi.

8) lokokina wonasworobis organos rols asrulebs. 

9) dafis apki erTmaneTisgan gamoyofs Sua da SigniTa yurs.

10) kefis wilSi moTavsebulia smenis zona.

analogia

 analogia aris or sityvas an frazas Soris damokidebuleba, romelic aseTi for-
miT iwereba: a : b  :: g : d. simbolo ̀ :~ ikiTxeba rogorc ̀ aris~, xolo ̀ ::~ _ rogorc 
`ise~. magaliTad, gulidan : arteria :: gulSi : vena, ikiTxeba: `gulidan sisxli 
gamoaqvs arterias iseve, rogorc gulSi sisxli Caaqvs venas~. 

 daasrule qvemoT mocemuli yoveli analogia, amisTvis Casvi Sesabamisi sityva an 
fraza:

 1) sasmeni Zvlebi : Sua yuri :: lokokina : 

 2) naxevarrkalovani arxebi : SigniTa yuri :: gareTa sasmeni mili :  
3) mxedvelobiTi aRqma : kefis wili :: bgeriTi aRqma : 

 4) yuris niJara : haeris rxevis talRebis Sekreba :: sasmeni Zvlebi : 

 5) kolbebi : sagnebis feradi aRqma :: Cxirebi : 

monacemebis organizeba sqemebSi

 rveulSi gadaitane da daasrule qvemoT mocemuli sqema

bgeriTi talRa bgeriT talRebs krebs 

da atarebs...

rxeviT talRebs 

aZlierebs  . . .

bgeriTi informacia   

aRiqmeba . . .

rxeviT moZraobas  

iwyebs . . .

nervuli impulsebi  

warmoiqmneba . . .

yuridan nervuli  im-

pulsi gamoaqvs . . .
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Tema 3. რეპროდუქციული სისტემა da janmrTeloba

weliwadis dro _ gazafxuli _ axali sicocxlis dabadebis sinonimia. gazafxul-
ze mcenaris Teslidan ganviTarebuli miwiszeda organoebi niadagidan  amoxeT qs,  
xe-mcenareebi yvaviloben da xelaxla ifoTlebian; grZeli, civi zamTris Semdeg 
isev Cagvesmis sxvadasxva frinvelis JRrutuli, ikeTeben budeebs da deben kver-
cxebs. simbolizmi, romelsac Cven weliwadis am dros vaniWebT, dakavSirebulia 
cocxali arsebebis gamravlebis/reproduqciis mniSvnelobasTan. dedamiwaze yo-
vel wams siberiT, avadmyofobiT an mtaceblebisa da sxva mizeziT organizmebis 
astronomiuli ricxvi iRupeba. mxolod yvela organizmis universaluri Tvise-
bis _ reproduqciis _ gamo ar wydeba sicocxle dedamiwaze. reproduqcia axali 
Taobis formirebis procesia. yovel wels milionobiT axali adamiani ibadeba. 
rogor xdeba es procesi adamianSi? romeli sistemebi monawileoben axali Taobis 
formirebaSi da rogor gadaiqceva erTi ujredi Camoyalibebul adamianad? am 
Temidan Sen SeZleb, Seiswavlo adamianis reproduqciuli sistema da Tu rogor 
xdeba axali sicocxlis Casaxva da dabadeba. 
 Temis Seswavlis dros mogiwevs pasuxis gacema iseT sakvanZo kiTxvebze, rogo-

rebicaa:
• ratom aris Canasaxi moTavsebuli siTxiT savse Canasaxovan buStSi/garsSi?
• ratom aris gansakuTrebiT mniSvnelovani orsulis mier jansaRi cxovrebis we-

s is dacva?
• ra aris naadrevi orsuloba da ratom iTvleba igi risk-faqtorad rogorc de-

dis, ise nayofis janmrTelobisTvis?
• ra simptomebiT SeiZleba sqesobrivi gziT gadamdebi daavadebebis aRmoCena da 

maTgan Tavdacva?
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ra mniSvneloba aqvs gamravlebas?

3.1. გამრავლება ადამიანში. 
სქესობრივი მომწიფების პერიოდი

 sasicocxlo Tvisebebi: gam-

ravleba, sasicocxlo cikli 

(gam ravlebis mniSvneloba, sqeso-

brivi momwifeba _ pubertatuli periodi); 

 struqtura da funqcia:  struqturuli 

da fiziologiuri cvlilebebi puberta-

tis periodSi; nivTiereba _ hormonebi, 

romlebic gavlenas axdenen sqesobrivi 

simwifis periodze;

• ra aris gamravleba?

• daasaxele gamravlebis formebi da aRwe-

re maT Soris gansxvaveba.

• ra aris sasicocxlo cikli? ra Tavisebure-

biT xasiaTdeba adamianis sasicocxlo cikli?

• ra aris gardatexis asaki da ra cvlilebebiT 

xasiaTdeba igi?

gamravleba (TviTwarmoqmna, anu repro-
duqcia) _ yvela cocxalis zogadi Tvisebaa, 
romelic organizmis mier STamomavlobis 
warmoqmnaSi gamoixateba. STamomavali (axa-
li individi/individebi), romelic mSob-
lis/mSoblebis msgavsi an identuria. rep-
ro duqcia uzrunvelyofs: 1) dedamiwaze 
sicocxlis uwyvetobas; 2) TaobaTa Soris 
kavSirs _ Taobidan Taobaze genetikuri/
memkvidreobiTi informaciis gadacemas;  
3) saxeobaSi individebis ricxvis zrdasa 
da axal teritoriaze gansaxlebas.  

ukve ici, rom organizmebi mravlde-
bian sqesobrivi da/an usqeso gamravlebis 
gziT. SegaxsenebT, rom sqesobriv gamrav-
lebaSi monawileoben sasqeso ujredebi _ 
gametebi: mdedrobiTi kvercxujredi da 
mamrobiTi _ spermatozoidi an spermia 
(Teslovan mcenareebSi). sqesobriv gamrav-
lebaSi xSirad ori mSobliuri individi 
monawileobs. usqeso gamravlebaSi gamete-
bi ar monawileobs da mxolod erTi mSob-
liuri individisgan miiReba axa li Taoba. 

sqesobrivi gamravlebis TvisebasTan 
da kav SirebiT organizmebs ganuviTardaT 

gamravlebis/reproduqciuli, anu sasqeso 
organoTa sistema. qalis reproduqciu-
li organoebia sakvercxeebi, saSvilosno 
da saSo, xolo mamakacis _ saTesleebi da 
sasqe so organo/aso (adamianis reproduq-
ciuli organoebis struqturasa da fun-
qciebze ufro mets Semdeg paragrafebSi 
Seityob).

rogorc ukve ici, adamianis  sasicocxlo  
ciklis erT-erTi mniSvnelovani etapia sqe-
sobrivi momwifebis/pubertatuli pe rio di, 
romelsac gardatexis asaksac uwodeben. 
pubertati aris sqesobrivi momwi febis pe-
riodi. misi dawyebis mauwyebeli gogonebSi 
pirveli menstruaciaa, xolo biWebSi sper-
mis gamomuSavebisa da misi gamoyofis/eaku-
laciis unaria. am periodis dawyebasa da 
mis mimdinareobas akontrolebs hipofizis 
hormonebi. es hormonebi astimulire-
ben reproduq ciul organoebs da maTSi 
Zlierdeba sasqeso hormonebis gamoyofa. 
sasqeso hormonebi pasuxismgebelni arian 
reproduqciuli organoebisa da meoreu-
li sasqeso niSnebis ganviTarebaze. mamaka-
cebis sasqeso jirkvleb Si (saTesleebSi) 
gamomuSavdeba sasqeso hormonebi _ an-
drogenebi (romel Tagan mniSvnelovania 
testosteroni), xo lo qalebis sasqeso 
jirkvlebSi (sakvercxeebSi) _ estrogenebi. 
hormonebis gamomuSaveba da sisxlSi ga-
dasvla gogonebSi daaxloebiT 9-10 wlis 
asakSi iwyeba, xolo vaJebSi _ 11-12 wlis 
asakSi. hormonebis gavleniT pubertatul 
periodSi mozardebSi mimdina reobs sxva-
da sxva cvlileba.

qali da mamakaci erTmaneTisgan gansxvav-
debian pirveladi da meoreuli sasqeso 
niSnebiT. pirvelad sasqeso niSnebSi igu-
lisxmeba qalisa da  mamakacis sasqeso orga-
noebis formireba. es organoebi Caisaxeba 
embrionul stadiaze da srul ganviTare-
bas aRwevs sqesobrivi simwifis period-
Si. meoreul sasqeso niSnebSi moiaz reba 
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qalsa da mamakacs Soris arsebuli yvela 
is gansxvaveba, romlebic gogonebsa da  
vaJebSi gamovlindeba sqesobrivi momwi-
febis periodSi. cxrilSi mocemulia 
gogonebsa da vaJebSi mimdinare fiziolo-
giuri da fizikuri cvlilebebi.

axalgazrda adamians, romelic miaRwevs 
sqesobrivi simwifis periods, ukve ganayo-
fierebis unari aqvs. cxrilSi mocemulia 
gardatexis asakisTvis damaxasiaTebeli zo-

gadi niSnebi, magram am niSnebis gamoxat va 
individualuria: sqesobrivi momwifebis 
periodi iwyeba sxvadasxva asakSi da gansx-
vavebuli niSnebiT gamovlindeba. amitom 
Tu am periodisaTvis damaxasiaTebeli 
cvlilebebi jer Sens organizmSi ar ga-
movlenila, es imas ar niSnavs, rom raRac 
wesrigSi ar gaqvs. saWiroebis SemTxvevaSi 
mimarTe mSoblebs da Tu saWiroa, isini 
Sesabamisi dargis eqimTan wagiyvanen.

gogonebi vaJebi

sqesobrivi momwifeba mimdinareobs 9-16 wlis asakSi sqesobrivi momwifeba mimdinareobs 11-17 wlis asakSi

sasqeso hormonebis _ estrogenebis _ gamoyo fis 
gaaqtiureba

sasqeso hormonebis _ androgenebis _ gamo yofis 
gaaqtiureba

mniSvnelovani zrda simaRleSi sqesobrivi momwi-
febis sawyis etapze

simaRleSi swrafi zrda

mkerdis zrda da ganviTareba mxrebis gafarToeba, farisebri xrtilis zrda 

iRliasa da intimur adgilebSi Tmis zrda
saxeze, iRliasa da intimur adgilebSi, zogjer 
mkerdzec, Tmis zrda

menjis gafarToeba, kanqveS cximis dagroveba da 
qalisaTvis damaxasiaTebeli sxeulis mrgvali for-
mis miReba

kunTis masis zrda, ConCxis gamsxvileba, penisisa da 
saTesleebis zomaSi momateba

menstrualuri ciklis dawyebamde saSodan moTeT-
ro, usuno gamonayofi 

ereqcia* ufro xSirad xdeba, gansakuTrebiT 
emociu ri da seqsualuri aRgznebis dros, SesaZle-
belia mas Tan axldes penisidan spermis gamoyofa 
(Tu es procesi Zilis dros xdeba, mas `polucias~ 
uwodeben

sakvercxeebSi iwyeba kvercxujredis momwifeba da 
menstrualuri cikili

saTesleebs ukve SeuZlia spermis warmoqmna

Zlierdeba SesamCnevad specifikuri sunis oflis 
ga moyo fa

Zlierdeba SesamCnevad specifikuri sunis oflis 
ga moyo fa

1. axseni gamravlebis mniSvneloba.
2. ra aris sqesobrivi momwifeba?
3. romeli jirkvlebis hormonebi akontroleben momwifebis periods?
4. aRwere estrogenebis gavlena gogonas organizmze?
5. aRwere androgenebis gavlena biWis organizmze.

• sqesobrivi momwifeba _ adamianis ganviTarebis mniSvnelovani periodia;

• yvela gogona da biWi am periodSi ganicdis fiziologiur, fizikur, fsiqoemociur 

cvlilebebs;

• am cvlilebebTan dakavSirebuli problemebis SemTxvevaSi mimarTe mSobels, maswavle-

bels,  eqims da/an skolis fsiqologs.
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ra struqturebisgan Sedgeba adamianis reproduqciuli sistema?

 struqtura da funqcia: organo 

_ saTesle jirkvali, saTesle da -

namati, saTesle buStukebi,  wina mdebare 

jirkvali, Teslgamtari, spermatozoidi, 

sakvercxe, saSvilosnos mili, saSvilos-

no, saSo da TiToeuli am struqturis 

funqcia; ujredebi _ spermatozoidi, kver-

cxujredi; 

 janmrTeloba da daavadeba: piradi 
higienis dacva.

 kvleva: dakvirveba, mikroskopuli 
kvleva.

• ra cvlilebebs ganicdis vaJis sxeuli 

sqesobrivi momwifebis periodSi?  

• ra cvlilebebs ganicdis gogonas sxeuli 

sqesobrivi momwifebis periodSi?

3.2. ადამიანის რეპროდუქციული სისტემა

mamakacis reproduqciuli sistemis 
struq turebia aso/penisi da saTesleebi, 
romlebic sxeulis garegani organoebia 
(sur.3.1). saTesleebi gamoimuSaveben ma-
makacis sasqeso hormonebsa da mamrobiT 
sasqeso ujredebs (spermatozoidebs). sa-

Tesleebi sxeulis gareTaa moTavsebuli, 
radgan spermatozoidebis warmoqmnisTvis 
saukeTesoa sxeu lis normalur tempera-
turaze, daaxloebiT, 2-30C-iT naklebi. 

mas Semdeg, rac saTesle jirkvleb-
Si gamomuSavdeba spermatozoidebi, isi-
ni gadainacvleben saTeslis danamatSi, 
sadac igi inaxeba. saTeslis danamats 
aqvs spiralu rad daxveuli milis saxe, 
saidanac iwyeba Teslgamtari. Teslgam-
tari aris grZeli mili, romliTac sperma-
tozoidebi  transportirdeba saTesle 
buStukebisa da winamdebare jirkvlisken 
(sur.3.1). Semdeg spermatozoidebi Seere-
va saTesle buStukebisa da winamdebare 
jir kv lebis siTxes da warmoiqmneba sper-
ma. sperma gadadis penisSi da SardsadeniT 
organizmidan gareT gamoiyofa. saTesle 
buStukebi da winamdebare jirkvlebi 
gamo yofen sqel, lorwovan siTxes, ro-
melic sicocxles unarCunebs spermato-
zoidebs, uzrunvel yofs   maT sakvebiT da 
im garemoTi, romelSic advilad moZrao-
ben.

spermatozoidi _ mamrobiTi gameta _ 
mikroskopulia da formiT Tavkombalas 

saSarde buSti

Teslgamtari

Sardsadeni

aso _ penisi

saTesle jirkvali

saTesle parki

saTesle danamati

saTesle buSti

swori nawlavi

winamdebare jirkvali

sur. 3.1
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noba, velosportiT an sacxenosno spor-
tiT dakaveba.  

adamianis kvercxujredi _ mdedro-
biTi gameta, daaxloebiT, 1 milimetri 
dia metris sferos formis ujredia. igi 
adamianis sxeulis yvelaze didi ujre-
dia. rogorc yvela ujredi, igi Semosaz-
Rvrulia ujredis membraniT. garda amisa, 
igi dafarulia mkvrivi garsiT (sur.3.4). 
kvercxujredis birTvSi aris genetikuri 
informacia, romelic STamomavals mem-
kvidreobiT gadaecema dedis xaziT. 

Zalian mniSvnelovania sakuTar sxeul-
ze zrunva da piradi higienis norme-
bis dacva. yoveldRiuri Sxapis miRe-
ba, sufTa sxeuli, movlili kani da Tma 
mimzidvelobasa da Tavdajerebulobas 
matebs adamians; amasTan, partnioris 
mimarT pativiscemasa da mis janmrTe-
lobaze zrunvas gamoxatavs. mouvlel, 
oflian, dabinZurebul kansa da intimur 
adgilebSi mravali baqteria mravldeba, 
rac iwvevs arasasiamovno sunsa da an-
TebiT procesebs. amiT ara mxolod saku-
Tar Tavs, aramed partniorsa da garSemo 
myof adamianebsac vuqmniT diskomfor-
tsa da dasnebovnebis safrTxes.

hgavs. suraT 3.2-ze naCvenebia, rom igi 
sami nawilisgan Sedgeba: Tavi, yeli da 
kudi. Tavi Seicavs genetikur informa-
cias, romelic STamomavals gadae cema ma-
mis xaziT. Tavis bolos aris fermentebiT 
mdidari ubani _ akrosoma. es fermentebi 
Slis mdedrobiTi gametis  membranas gana-
yofierebis dros. kudi spermatozoids 
swraf moZraobaSi exmareba.

qalis reproduqciuli sistema ori 
sakvercxisa da saSvilosnosgan Sedgeba. 
qalis reproduqciuli organoebi menjis 
RruSia. rodesac gogona ibadeba, misi 
sakvercxe ukve Seicavs mraval moumwife-
bel kvercxujreds. sqesobrivi momwife-
bis Sem deg ki yovel 28 dReSi erTi kver-
cxujredi momwifdeba da sakvercxidan 
xvdeba kvercxgamtar milSi _ saSvilos-
nos/falopis milSi. saSvilosnos mili 
Zabrisebri formis struqturaa da 10 sm 
sigrZisaa. igi gamofenilia mikroskopu-
li wamwamebiT, romlebic nela ubiZgebs 
kvercxujreds saSvilosnosken. saSvi-
losno wamoadgens Rruian kunTovan or-
ganos, romelSic Canasaxi viTardeba. 

saSo ixsneba sasqeso bageebs Soris. 
igi qalis garegan sasqeso organos war-
moadgens. pirvel sqesobriv kavSiramde 
saSos xvreli, Cveulebriv, nawilobriv 
daxSulia Txeli membraniT _ saqalwulo 
apkiT. axalgazrda qals, romelsac dau-
zianebeli saqalwulo apki aqvs, qalwuls 
uwodeben. Tumca saqalwulo apki SesaZ-
loa daziandes, Tu qali eweva intensiur 
fizikur aqtivobas, rogoricaa mZleos-

kudi

yeli akrosoma
Tavi

spermatozoidisur. 3.2

saSvilosnos/falopis 
mili

sakvercxe

saSvilosnos Rru

saSo

saSvilosnos 
yeli

sur. 3.3

Jelesmagvari garsi

kvercxujredis birTvi 
dedis genetikuri  

informaciiT

plazmuri membrana

sur. 3.4

spermatozoidis 
birTvi mamis 
genetikuri  

informaciiT
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mizani: qalisa da mamakacis gametebis Sedareba.
saWiro masala: mamakacis spermatozoidebis mza mikropreparati/slaidi,  qalis kver-
cxujredebis mza mikropreparati/slaidi, mikroskopi.

procedura:
1. mikroskopiT ganixile spermatozoidebis slaidi jer mcire da Semdeg did gadidebaze, 
samuSao rveulSi daxate mikroskopiT danaxuli spermatozoidi da gaukeTe warwerebi mis 
struqturebs;
2. mikroskopiT ganixile kvercxujredis slaidi jer mcire da Semdeg did gadidebaze, 
samuSao rveulSi daxate mikroskopiT danaxuli kvercxujredi da gaukeTe warwerebi mis 
struqturebs;

analizi da daskvna:
• gaaanalize. Solti ratom iTvleba spermatozoidis mniSvnelovan struqturad? 
• gamoitane daskvna: 1) kvercxujredi struqturulad riT gansxvavdeba spermatozoidis-
gan; 2) ratom aris kvercxujredi gacilebiT didi zomis, vidre spermatozoidi.

dakvirveba adamianis sasqeso ujredebze

• mamakacis reproduqciul organoebs miekuTvneba saTesleebi, saTeslis danamatebi, 

Teslgamtari da mamakacis aso/penisi;

• sqesobrivi simwifis periodSi Sesvlis Semdeg saTesleebSi mudmivad warmoiqmneba didi 

raodenobis spermatozoidi;

• qalis reproduqciul organoebs miekuTvneba sakvercxeebi, saSvilosnos mili da saSvi-

losno;

• sqesobrivi simwifis periodidan qalSi yovel 28 dReSi erTi kvercxujredi mwifdeba.

1. ra ewodeba saTesle jirkvlebSi warmoqmnil ujredebs?
2. ratomaa saTesle jirkvlebi moTavsebuli sxeulis gareT, saTesle parkebSi? 
3. ra funqcia aqvs siTxes, romelsac sperma Seicavs?
4. ra funqcias asrulebs akrosoma?
5. spermatozoidSi sad inaxeba genetikuri informacia?
6. ris saSualebiT moZraobs spermatozoidi?
7. Camoayalibe adamianis qvemoT CamoTvlili reproduqciuli struqturebis funqciebis  

msgavseba: 1. sakvercxe da saTesle, 2. Teslgamtari da kvercxgamtari, 3. spermatozoidi 
da kvercxujredi.  

8. Segaxseneb, rom yvavilovani mcenareebi mravldebian sqesobrivad. mtvrianebi mtvris       
marcvlebs warmoqmnian, xolo butkoSi Teslkvirtia, sadac kvercxujredi warmoiqmne-
ba. axseni, es struqturebi rogor Seesabameba adamianis reproduqciul organoebs. 
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 ra fazebisgan Sedgeba menstrualuri cikli da ra rols 
 asrulebs TiToeuli faza?

 struqtura da funqcia: menstru-

aluri ciklis sxvadasxva fazaze 

sakvercxeebsa da saSvilosnoSi mimdinare 

struq turul-funq ciuri cvli lebebi; 

 sasicocxlo Tvisebebi: gamravleba (ovu-

lacia, yviTeli sxeuli, menstruacia).

• ra struqturebi qmnis qalis repro-

duqciul sistemas?

• sasqeso jirkvlebi, gametebis warmoqmnis 

garda, kidev ra funqcias asruleben?

• ra fiziologiuri procesi miuTiTebs 

gogonebis sqesobrivi momwifebis periodSi 

Sesvlaze?

3.3. მენსტრუალური ციკლი

menstrualuri cikli aris qalis rep-
ro duqciul sistemaSi yovelTviuri 
cvli lebebis seria, romelic uzrunvel-
yofs kvercxujredis warmoqmnasa da saS-
vilosnos momzadebas Canasaxis misaRebad. 

gogonaSi menstrualuri cikli iwyeba 
maSin, rodesac igi miaRwevs sqesobriv 
simwifes. igi miuTiTebs imaze, rom mas 
SeuZlia gamravleba. menstrualuri cik-
lis dros bevri ram icvleba sakvercxesa 
da saSvilosnoSi. 

menstrualuri cikli iwyeba sakver cxis  
fo  likulSi kvercxujredis momwifebidan 
(sur.3.5). momwifebuli kvercxujredi 
sakver cxidan xvdeba saSvilosnos milSi. 
am process ovulacia ewodeba.  sakvercxis   
mier gamo yofili hormon estrogenis gav-
leniT saSvilosno emzadeba ganayofie-
rebuli kvercxujredis misaRebad. kver-
cxujredi ki nela moZraobs saSvilosnos 
milis wamwamebis rxevis Sedegad saSvi-
losnosken.

gamskdari folikulisgan sakvercxe-
Si viTardeba struqtura, romelsac 
yviTel sxeuls uwodeben. ovulaciidan 
daaxloebiT erTi kviris ganmavlobaSi 
yviTeli sxeuli gamoimuSavebs hormon 
 progesterons,  romelsac ori efeqti 

aqvs: 1) misi gavle niT  saSvilosnos ked-
lis lorwovani gar si sqeldeba, Rrub-
lisebri xdeba da mdidr deba sisxlis 
kapilarebiT, rac xels uwyobs masSi Ca-
nasaxis Camagrebasa (imp lantacias) da 
mis dacvas; 2) igi astimu lirebs sarZeve 
jirkv lebis  gazrdas da amzadebs mas 
rZis gamosamuSaveblad. 

Tu kvercxujredi ar ganayofierda, 
progesteronis done TandaTan mcir-
deba, rac aCerebs sarZeve jirkvlebis 
zrdas da iwvevs saSvilosnos lorwo-
vani garsis CamoSlas. sisxli, lorwo da 
gaunayofierebeli kvercxujredi saSoTi 
gamoiyofa garemoSi menstruaciis dros 
(sur.3.5). 

menstrualuri sisxldena, Cveulebriv, 
3-dan 7 dRemde grZeldeba. menstrualu-
ri ciklis aTvla iwyeba menstruaciis 
pirveli dRidan, radgan menstrualu-
ri  ciklis am stadiis amocnoba yvelaze 
advilad SeiZ leba; menstrualuri cikli 
ki 28 dRes moicavs, Tumca SeiZleba igi 
amaze ufro xanmoklec iyos da ufro 
xangrZ livic (sur.3.6).   

sisxldenis dasrulebis Semdeg sakver-
cxeSi momwifebas iwyebs axali kvercx-
ujredi da cikli xelaxla iwyeba. men-
strualuri cikli grZeldeba iqamde, 
sanam qalebSi ar dadgeba menopauza, anu 
wydeba menstrualuri cikli da masTan 
dakavSirebuli stadiebi. menopauzis dad-
gomis Semdeg qali kargavs STamomavalis 
datovebis unars. ZiriTadad, qalebSi 
menopauza 45-55 wlis asakSi dgeba.

Tu sqesobrivi aqti mimdinareobs ovu-
laciis dros, e.i. me-14 da me-16 dReebs 
Soris (sur.3.6), maSin kvercxujredi, didi 
albaTobiT, ganayofierdeba (amrigad, 
kvercxujredi 12-24 saaTis ganmavloba-
Si inarCunebs ganayofierebis unars). es 
gamoiwvevs momavali bavSvis Canasaxisa 
da Semdeg nayofis ganviTarebas, qalis 
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menstruaciuli cikli ki ar ganaxldeba 
 Semdegi 9 Tvis ganmavlobaSi. ovulaciis 
Semdeg Tu kvercxujredi ganayofierda, 

maSin ganayofierebuli kvercxujredi 
saSvilosnoSi gadadis 21-e dRisTvis, anu 
ovulaciidan daaxloebiT erT kviraSi.  

yviTeli sxeuli gamoimuSavebs hormon 
progestorons, romelic ganapirobebs 
saSvilosnos kedlis Semdgom gasqelebas

Tu kvercxujredi ar ganayofierda, 
progesteronis done ecema da iwyeba 
saSvilosnos kedlis lorwovani garsis 
CamoSla _ menstruacia

kvercxujredi mwifdeba 
da sakvercxidan 
gamoTavisufldeba 
menstruaciis 
dawyebidan 14 dRis 
Semdeg. estrogeni xels 
uwyobs saSvilosnos 
lorwovani garsis 
ganviTarebas

yviTeli 
sxeuli

gadagvarebuli 
yviTeli sxeuli

lorwovani  
garsi

lorwovani  
garsi

ovulacia

kvercxujredi

saSvilosnos 
lorwovani 
garsi

menstruacia

1-5 dRe 
menstruaciis 
faza

menstrualuri cikli

pirveladi 
folikuli

meoreuli 
folikuli

momwifebuli 
folikuli

ovulacia yviTeli 
sxeuli

yviTeli sxeulis 
gadagvareba

6-13 dRe _ estrogenis 
gamoyofa da saSvilosnos 
kedlis lorwovani garsis 
aRdgena

15-25 dRe _ progesteroni iwvevs 
saSvilosnos kedlis lorwovani 
garsisis Semdgom gasqelebas

me-14 dRe _ kvercxujredis 
momwifeba da ovulacia

26-28 dRe _ 
hormonebis 
done ecema da 
saSvilosnos  
lorwovani garsi 
iwyebs CamoSlassur. 3.6

sur. 3.5
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• sqesobrivi momwifebis periodis dawyebis momentidan menopauzamde qalSi 28 dReSi 

erTxel warmoiqmneba kvercxujredi;

• menstrualur cikls aregulirebs hormonebi: estrogeni da progesteroni;

• 45-55 wlis asakis qalebSi dgeba menopauza.

1. ra aris ovulacia? rogor xdeba es?  
2. 1) daasaxele ori ZiriTadi hormoni, romlebic menstrualur cikls aregulirebs;  

2) romeli struqturebi gamoimuSaveben am hormonebs?
3. aRwere menstrualuri ciklis maregulirebeli hormonebis funqciebi.
4. axseni, ra cvlilebebs ganicdis saSvilosnos lorwovani garsi: 1) rodesac momwife-

buli kvercxujredi moxvdeba saSvilosnos milSi; 2) ovulaciidan, daaxloebiT, erTi 
kviris ganmavlobaSi; 3) ovulaciis Semdeg, Tu kvercxujredi ar ganayofierda.

5. ra aris menopauza?
6. axseni, menstruacia ratom iwyeba ovulaciidan 14 dRis Semdeg?   
7. suraT 3.7-ze gamosaxuli grafikis mixedviT upasuxe kiTxvebs: 1) menstrualuri cik-

lis 1-5 dRis ganmavlobaSi progesteronisa da estrogenis done ratom aris nulovan 
dones Tan axlos? 2) rogor icvleba sisxlSi hormonebis done menstrualuri ciklis 
me-14 dRes? 3) rogoria progesteronis done 21-e dRes? 

hormonaluri cvlilebebi menstrualuri ciklis periodSi.

menstruacia ovulacia

estrogeni

progesteroni

0 5 14 21 28

sur. 3.7
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 ra aris ganayofiereba da ra mniSvneloba aqvs mas? 

 sasicocxlo Tvisebebi: 
gamravleba _ ganayofiereba, 
zigota, implantacia, orsu-

loba, embrioni; 
 kvleva: samecniero-teqnologiuri 

miRwevebi _ xelovnuri ganayofiere-
ba, profesiebi _ ginekologi, repro-
duqtologi, seqsologi, andrologi.

• ganmarte terminebi _ menstruacia da 

ovulacia. axseni kavSiri am or process 

Soris. 

• ra aris zigota?

3.4. განაყოფიერება

Seicavdes 500 milionamde spermatozoids. 
Semdeg spermatozoidebi moZraoben saSvi-
losnos gavliT saSvilosnos milisken. 

saSvilosnos milSi moxvedrili sperma-
tozoidebi erTmaneTs konkurencias uwe-
ven, Tu romeli SeZlebs kvercxujredis 
garsis garRvevas da mis ganayofierebas 
(sur.3.8). Tumca kvercxujreds mxolod 
erTi romelime is spermatozoidi gaanay-
ofierebs, romlis Tavic SeZlebs kvercx-
ujredis membranis garRvevas da SeaR wevs  
kvercxujredSi. amis Semdeg kvercx-
ujredis garsi ise icvleba, rom Tavidan 
 acilebulia  sxva spermatozoidis SeWra. 

kvercxujredSi xvdeba spermatozoi-
dis mxolod Tavi, kudi ki swydeba da  
kvercxujredis   gareT rCeba (sur.3.9). ga-
nayofierebis procesSi spermatozoi dis 
birTvi erwymis kvercxujredis  birTvs. 
kvercxujredisa da spermatozoidis bir-
Tvebi Seicaven TiToeuli mSobliuri in-
dividis genetikur informacias. amitom 
ganayofierebuli kvercxujredi (zigota) 
da misgan ganviTarebuli momavali bavSvi 
genetikuri informaciis naxevars iRebs 
dedisgan da naxevars _ mamisgan. 

rogorc ki saSvilosnos milSi kvercx-
ujredi ganayofierdeba da warmoiqmneba 
zigota, igi aqve iwyebs dayofas _ zigo-
tisgan miiReba ori ujredi, TiToeulis  

spermatozoidebis 
konkurencia  
kvercxujredSi  
SesaWrelad

warmatebuli 
spermatozoidis 
SeWra  kvercxujredSi 
da dabrkolebis 
Seqmna sxva nebismieri 
spermatozoidisaTvis

kvercxujredSi xvdeba  
mxolod spermatozoidis 
Tavi, erTmaneTs erwymis 
kvercxujredisa 
da spermatozoidis 
birTvebisur. 3.9

sqesobrivi aqtis dros partniori ma-
makaci qalis saSoSi, saSvilosnos yelis 
maxloblad, gamoyofs, daaxloebiT, 4 sm3 

moculobis spermas, romelic SeiZleba 

sur. 3.8
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gayofiT _ 4 ujredi da a.S. es proce-
si  grZeldeba sferosebri embrionis 
warmoqm namde (sur.3.10).  

daaxloebiT, ganayofierebidan 7 dRis 
Semdeg mravalujrediani embrioni Cae-
magreba saSvilosnos lorwovan garsSi _ 

xdeba implantacia _ da iwyeba bavSvis gan-
viTarebis mucladyofnis periodi _ qalis 
orsuloba. orsuloba qalis cxovrebaSi 
erT-erTi lamazi da sasiamovno periodia, 
romelic grZeldeba 38-40 kviris ganmav-
lobaSi. 

momwifebuli
kvercxujredi

falopis  
milis  
foCebi ovulacia

spermatozoidi
zigitos dayofa

zigitos
pirveli 
dayofa

yviTeli 
sxeuli

sakvercxe

folikulis 
momwifeba

saSvilosnos/falopis mili

sferuli formis Canasaxi

saSvilosno

Canasaxi

saSvilosnos kedelSi 
Canasaxis Canergva/
implantacia

ganayofiereba

sur. 3.10

orsulobis pirveli niSani, Cveuleb-
riv, menstruaciis Sewyvetaa. amis Semdeg 
dadas turdeba specialuri testiT, rom-
lis SeZenac afTiaqSia SesaZlebeli. or-
sulobis testze 2 xazia aRniSnuli. Tu 
SardSi CaSvebisas orive gawiTlda, es 
orsulobis damadasturebelia (sur.3.11). 
SemdegSi bevrs aReniSneba sisuste, Zilia-
noba, gulisrevis SegrZneba, zogjer Re-

ra aris orsulobis adreuli niSnebi da romeli meTodis gamoyenebiT  
SeiZleba orsulobis adreuli diagnostireba?

bineba, gemovnebis Secvla. orsulobis me-3 
Tveze es simptomebi sustdeba da, rogorc 
wesi, qreba. 

sur. 3.11

1. rogor Seesabameba spermatozoidis struqtura mis funqcias?
2. sad ganayofierdeba kvercxujredi?
3. aRwere, rogor ganayofierdeba kvercxujredi. ramden spermatozoids SeuZlia kver-

cxujredSi SeWra? 
4. ra aris orsuloba da ra periods moicavs igi?
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monozigoturi da dizigoturi tyupebi

identuri araidenturi

spermatozoidi

kvercxujredi

zigota

Canasaxi
sur. 3.12

5. qalma dabada oTxi bavSvi. aqedan ori bavSvi identuri tyupia, xolo ori _ araidentu-
ri. axseni, rogor SeiZleboda es momxdariyo? 

6. gaecani rubrikaSi _ `mecniereba praqtikaSi~ (gv. 102) _ mocemul informacias da upa-
suxe kiTxvebs: 1) ra mizezebiT SeiZleba iyos gamowveuli ganayofierebasTan dakavSire-
buli problemebi; 2) aRwere Tanamedrove medicinis meTodebi, romlebic gamoiyeneba 
unayofobisa da uSvilobis dasaZlevad. 

qalis saSvilosnoSi, Cveulebriv, erTi 
Canasaxi viTardeba da erTi bavSvi ibade-
ba. magram zogjer erTdroulad ori da 
meti Canasaxi viTardeba _ ibadebian tyu-
pebi. tyupebis ori tipi arsebobs da, ro-
gorc suraTze Cans (sur.3.12), sxvadas xva 
gziT viTardebian isini:1) identuri _ 

erTi kvercxujredisgan ganviTarebuli 
_ erTi zigotidan erTze meti Canasaxi 
viTardeba; 2) araidenturi _ qalSi erT-
droulad erTze meti kvercxujredi (2, 
3 da, Zalian iSviaTad, ufro metic) mwif-
deba da isini erTdroulad ganayofie r-
deba.
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ganayofierebasTan dakavSirebuli problemebi
bevr adamians ganayofierebasTan dakavSi-

rebuli problemis gamo ar SeuZlia Svilis 
yola. amis mizezi SeiZleba iyos, mag., mamakac-
Si Teslgamtari Zalian viwroa an mTlianad Ca-
ketili, spermatozoidebis raodenoba Zalian 
mcirea an spermatozoidebi sustia, an de-
formirebulia; qalebSi ki sakvercxeebis an 
falopis milis dazianeba. TviT kvercxujreds 
SeiZleba hqondes defeqti da dabrkoleba 
Seuqmnas membranaSi spermatozoidis SeWras. 
aseTi problemebis dros adamiani mimarTavs 
Sesabamis specialistebs: mamaka cebi _ seqso-
logs da/an urologs, andrologs*, xolo qa-
lebi _ ginekologs. 

Tanamedrove medicina sakuTar amocanad 
am adamianebis daxmarebas miiCnevs. unayofo-
bis bevri problema SeiZleba mogvardes mkur-
nalobis iseTi meTodebiT, rogorebicaa me-
dikamentebi,  qirurgiuli Careva da saTanado 
dietis dacvis gziTac ki.

erT-erTi meTodi aris xelovnuri ganayo-
fiereba. xelovnur ganayofierebaze saubrisas 
specialistebi or proceduras gulisxmoben: 
erTi aris inseminacia, meore _ ganayofiereba 
in vitro*. xelovnuri ganayofierebis meTodis _ 
inseminaciis _ gamoyenebisas, sperma kaTete-
riT* saSvilosnos RruSi SehyavT (sur.1), ris 
Semdegac yvelaferi xdeba daaxloebiT ise, 
rogorc bunebrivi ganayofierebisas. in vitro 
ganayofierebis SemTxvevaSi kvercxujredis 
ganayofiereba xdeba qalis organizmis gareT, 
partnioris an donoris spermiT; qmnian in vitro 
zigotis dayofisaTvis saWiro pirobebs da ramdenime dRis Semdeg saSvilosnoSi SehyavT em-
brioni/embrionebi, ris Semdegac orsuloba Cveulebrivi tempiT mimdinareobs (sur.2). in vitro 
ganayofierebiT 1978 wlis 25 ivliss, did britaneTSi daibada pirveli bavSvi, romelsac dRes 
ori Svili hyavs. am meTodiT msoflioSi yovelwliurad, daaxloebiT, 350000 bavSvi ibadeba. 
xelovnuri ganayofierebis kidev erTi meTodia surogacia. surogati deda mucliT atarebs 
bavSvs im mSoblebisTvis, romlebsac garkveuli mizezebis gamo Svilis yola ar SeuZliaT. 
uSvilobis problema, sxva qveynebis msgav sad, saqarTveloSic sakmaod aqtualuria. amito-
mac Catarebuli samedicino gamokvlevebisa da eqimis rekomendaciis safuZvelze, adamiani xe-
lovnuri ganayofierebis misTvis Sesabamis formas mimarTavs, rac Cveni qveynis kanonmdeblo-
biT nebadarTulia.

• kvercxujredis ganayofiereba xdeba falopis milSi; 

• zigota dayofas iwyebs falopis milSi da mravalujrediani sferos formis Canasaxi 

gadadis saSvilosnoSi;

• zigota Seicavs dedisa da mamis genetikuri informaciis nakrebs;

• qalis orsuloba 38-40 kvira grZeldeba.

inseminacia _ xelovnuri ganayofierebis meTodi

sperma 
kaTeteriT 
saSvilosnoSi 
SehyavT 

1

etapi 3: 
embrionis/
embrionebis 
gadatana 
saSvilosnoSi

in vitro  ganayofiereba

in vitro  ganayofierebis etapebi

etapi 2: Sesabamisi pirobebis Seqmna ganayofierebisa da 
embrionis ganviTarebisaTvis

etapi 1: sakvercxeebis 
aqtivacia da kvercx- 
ujredebis amoReba

2
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 rogor viTardeba bavSvi dedis mucelSi?

3.5. ბავშვის განვითარება და დაბადება  

 sasicocxlo Tvisebebi: gam-

ravleba _ placenta, nayofi, 

amnioni, mSobiaroba;

 kvleva: qalisa da nayofis janmrTelobis 

kvlevis Tanamedrove meTodebi; gra fikze 

mocemuli informaciis analizi da das-

kvna.

• sad xdeba ganayofiereba da sad iwyeba 

zigotis dayofa? 

saSvilosnos mili

saSvilosnos kedeli

placenta

Wiplari
amnionuri siTxe
nayofi

saSo
saSvilosno

sur. 3.13

sur. 3.14

nayofis sisxlidan dedis sisxlSi gadadis 

naxSirorJangi da sxva cvlis produqtebi

dedis sisxlidan nayofis sisxlSi gadadis 

Jangbadi da sakvebi nivTierebebi

placenta

saSvilosnos 

lorwovani garsi

nayofis kapilarebi

dedis kapilarebi

daaxloebiT, ganayofierebidan 7 dRis 
Sem deg embrioni saSvilosnos kedelTan 
iwyebs TaTisebri gamonazardebis war-
moqmnas, rac TandaTan viTardeba da 
me-2 Tvis bolos placenta warmoiqmneba. 
placentis saSualebiT xdeba dedisa da 
nayo fis sisxls Soris nivTierebaTa cvla 
maTi sisxlis erTmaneTTan Serevis gareSe. 
placentis ganviTareba dakavSirebulia 
progesteronis mudmivad maRal dones-
Tan. Tu Canasaxis saSvilosnos kedelSi 
Camagrebis Semdeg progesteronis done 
daecema, es gamoiwvevs saSvilosnodan Ca-
nasaxis gamodevnas _ bunebriv/TviTnebur 
aborts, radganac saSvilosnos lorwo-
vani garsi CamoiSleba.

Canasaxis ganviTarebasTan erTad mis 
garSemo viTardeba Canasaxovani buSti/
amnioni, romelic amnionuri/sanayofo 
siTxiTaa savse (sur.3.13). amnionuri 
siTxis did nawils wyali Seadgens. igi 
icavs mucladmyof bavSvs dartymebisa 
da ryevebisgan, romlebic SeiZleba gani-
cados dedis sxvadasxva aqtivobis Ses-
rulebis dros. 
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bavSvis ganviTarebis etapebi mucladyofnis periodSi

5-6 kviris: embrioni 
daaxloebiT 0,5 sm 
sigrZisaa. SeiZleba 
Tavis, tanis, Tavis 
tvinis, gulisa da 
sisxlZar Rvebis danaxva

12-15 kviris: yvela 
struqtura viTardeba. 
ConCxi da kunTebi 
moZraobis saSualebas 
aZlevs. bgerebis aRqma 
SeuZlia. am etapze 
embrions nayo fi 
ewodeba

37-40 kviris: 
nayofi 
daaxloebiT 50 
sm sigrZisaa. 
yvelanairad 
ganviTarebulia 
da mzadaa 
dabadebis Tvis

8 kviris: 
ganviTarebas iwyebs 
reproduqciuli 
organoebi, mimdina-
reobs quTuToebisa 
da yurebis 
formireba

sur. 3.15

sanam embrioni saSvilosnos kedels 
Caemagreba, sakveb nivTierebebs kvercx-
ujredis  citoplazmisgan iRebs, Semdeg 
ki _ placentis saSualebiT. Wiplari 
nayofs akavSirebs placentasTan da mas-
Si moZraobs nayofis sisxli. placenta 
mdidaria bavSvis sisxlis kapilarebiT, 
romlebic Zalian mWidro siax-
loveSia dedis sisxlis kapi-
larebTan (sur.3.14).  aq bavSvis 
sisxlidan naxSirorJangi da sxva 
cvlis produqtebi gadadis ded-
is sisxl Si, xolo dedis sisxli-
dan bavSvis sisxlSi _ Jangbadi da 
sakvebi nivTierebebi. 

mas Semdeg, rac placenta srulad 
Camo yalibdeba, Canasaxs ukve nayo-
fi ewodeba. mucladyofnis peri-
odSi bavSvis sruli  ganviTarebis-
Tvis saWiroa ganayofierebi dan 9 
Tve. am periods orsulobis perio-
di ewodeba.suraT 3.15-ze naCvene-
bia orsulobis sxvadasxva eta pze 
bavSvis ganviTareba. 

rodesac nayofi srulad gan-
viTarebulia, pl a centas aRar Se-
uZlia misi saTanadod momarage ba 
sakvebiTa da JangbadiT.  dgeba bav-
Svis  dabadebis/mSobiarobis dro. 
momavali deda pirveli  grZ nobs 
im cvlilebebs, romlebic mSobia-
robis moaxloebas amcnobs. igi 
qveda sacvlebze amCnevs  siTxis 

gamoyofas, aseve, grZnobs menjis qveda 
ganyofilebaSi bavSvis gadanacvlebas.

mSobiarobis procesi sam mniSv nelovan 
etaps moicavs (sur.3.16): 1) saSvilosnos 
yelis gafarToeba, 2) bavSvis dabadeba 
da 3) placentis gamodevna saSvilosno-
dan. pirvel fazaSi, hormon oqsitocinis 

etapi 1 _ saSvilosnos 
yelis gafarToeba
hormon oqsitocinis 
gavleniT dedis 
saSvilosnos 
regularuli 
SekumSvebis _ 
samSobiaro WinTvebis 
_ Sedegad saSvilosnos 
yeli farTovdeba

etapi 2 _ bavSvis 
dabadeba
rogorc ki bavSvis 
Tavi gamoCndeba, 
sxeulis danarCeni 
nawilic swrafad 
gamoidevneba 
saSvilosnos yelisa 
da saSos gavliT 

etapi 3 _ placentis  
gamodevna
saSvilosnos 
SekumSvebis 
gagrZelebis Sedegad 
placenta scildeba 
saSvilosnos kedels 
da gamoidevneba 
gareT, viwrovdeba 
dedis sisxlZarRvebi 
da Cerdeba 
sisxldena

saSvilosno

placenta

placenta 
(kedlidan 
mocilebuli)

Wiplari

Wiplari

saSvilosnos 
yeli

sur. 3.16
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• nayofis mucladyofnis periodi iwyeba me-3 Tvidan da grZeldeba mSobiarobamde; am 

periodSi swrafad izrdeba nayofi da emzadeba dabadebisTvis;

• nayofi sakvebiTa da JangbadiT maragdeba placentis saSualebiT; 

• mSobiarobis dros iwyeba saSvilosnos kedlebis Zlieri SekumSvebi hormon oqsito-

cinis gavleniT.

1. ra ewodeba srul periods ganayofierebidan bavSvis dabadebamde?
2. romeli hormonia mSobiarobaze pasuxismgebeli da raSi gamoixateba misi moqmedeba?
3. suraT 3.16-is mixedviT aRwere mSobiarobis sami faza.
4. ratomaa mniSvnelovani, rom bavSvma Seicvalos Tavisi mdebareoba samSobiaro gzebSi 

moZraobis dros? 
5. rodis gadawyvets eqimi sakeisro kveTis gakeTebas? 

gavleniT, iwyeba saSvilosnos kunTebis 
intensiuri SekumSvebi, e.w. samSobiaro 
WinTvebi. igi dasawyisSi, daaxloebiT, 

Tu dedis saSvilosnos yeli ar farTovdeba an nayofs ar aqvs Sesabamisi mdebareoba, 
eqimma unda gaakeTos operacia, e.w. sakeisro kveTa, rom bavSvi amoiyvanos. sakeisro kveTa  
qirur giuli Carevaa, romlis drosac nayofsa da momyols saSvilosnodan operaciuli gziT — 
saSvilos nos wina kedelze xelovnurad gakeTebuli Wrilobidan gamoaZeveben.

aRniSnuli saxis operacias `sakeisro kveTa~ uwodes, radgan pirveli sakeisro kveTis Sede-
gad romis imperatori, gaius iulius keisari daibada, Cv.w.aR-mde 100 wlis 13 ivliss. 

mecnierebma Seagroves monacemebi Tireotrofuli hormonis (Tth) raodenobis Sesa-
xeb  orsul dedebsa da maT nayofebSi. maT 
surdaT im momentis gansazRvra, rodesac 
dedisgan damoukideblad, TviT nayofis 
endokrinuli sistema iwyebs moqmede-
bas. X RerZze mocemulia orsulobis is 
sxva dasxva periodi, rodesac zomavdnen  
Tth-is dones.
gaaanalize: 
• rogor icvleba Tth-is done dedasa da 
nayofSi orsulobis sxvadasxva etapze?  
• ra kavSiria orsulobis periodsa da 
nayof Si Tth-is dones Soris?   

monacemebis analizi
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orsulobis kvirebi

Tth-is 
done 
nayofSi
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yoveli 20 wuTis intervaliT meordeba, 
xolo mSobiarobis moaxloebasTan erTad 
ufro xSirdeba da Zlierdeba.
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 ra gavlenas axdens nayofis ganviTarebaze mSoblis cxovrebis 
wesi?

3.6. ნაყოფის განვითარებაზე მოქმედი ფაქტორები

 janmrTeloba da daavadeba:  

nayofis ganviTarebaze dedis 

jansaRi cxovrebis wesis dar-

Rvevis gavlena, eqimis rekomendaciebis 

mniSvnelobaze msjeloba;

 kvleva: orsuli qalis janmrTelobis 

kvle vis Tanamedrove meTodebi.

• ra emociebs aRZravs SenSi suraTi 3.17?

• rogor fiqrob, fsiqoaqtiurma niv-

Tierebebma,  romlebsac mSoblebi moixmaren, 

ra gavlena SeiZleba moaxdinos momavali bav-

Svis janmrTelobaze?

• ra gziT SeiZleba moxvdes nayofis sxeulSi 

es nivTierebebi?

qalebi, romlebic orsulobisas Tam-
baqos ewe vian, janmrTelobis  safrTxes 
uqmnian rogorc sakuTar Tavs, ise 
bavSvs. Tambaqos kvamlis garemocvaSi 
yofnac ki (pasiuri moweva) saxifaToa 
orsuli qalisa da misi nayofisTvis. 
magaliTad, orsuli qalis mier mxolod 
erTi sigaretis moweva mniSvnelovnad 
aCqarebs nayofis guliscemas, mweveli 
dedebi 3-jer ufro xSi rad aCenen ganu-
viTarebel bavSvebs, vidre aramweveli 
qalebi. orsulobis periodSi Tambaqos 
moweva aferxebs nayo fis sisxliT moma-
ragebas da Jangbadis miwodebas, azianebs 
nayofis gulsa da Tavis tvins, zrdis 
TviTneburi abortis, mkvdrad Sobadobi-

sa da naadrevi mSobiarobis risks. aseve, 
sigaretis wvis produqtebi mniSvnelovan 
gavlenas axdens embrionis ujredebis 
dayofis mimdinareobaze, amitom xSirad 
bavSvebi ibadebian sxvadasxva defeqtiTa 
da memkvidruli daavadebebiT. 

nayofs azianebs eTilis spirtic _ al-
koholuri sasmelebis Semadgeneli kom-
ponenti. igi Tavisuflad aRwevs placen-
tiT nayofis sisxlSi da azianebs nayo fis 
Tavis tvins, ramac SeiZleba gamoiwvios 
bavSvis gonebrivi da fizikuri ganvi-
Tarebis Seferxeba. embrionis normaluri 
ganviTarebisTvis seriozul saSiSroebas 
warmoadgens sxva narkotikuli efeqtis 
mqone nivTierebebis moxmarebac. bavSvi 

qalma Tavisi Tavi da nayofi rom 
uzrun velyos saTanado raodenobis 
ener giiT, kvebiTi racioni 300 kaloriiT 
unda gaamdidros. orsulobis periodSi 
qalma SeiZleba wonaSi, saSualod, 12 kg-
iT moimatos. Tumca wonaSi ufro metad 
an naklebad momateba uaryofiT gavle-
nas axdens nayof ze. magaliTad, orsuli 
qalebi, romlebic wonaSi mcired imate-
ben, ufro xSirad Soben mcirewonian 
bavSvebs, maT Svilebs SeiZleba darRveu-
li hqondeT imunuri sistema, axasiaTeb-
deT swavlaSi CamorCena da ganviTarebis 
Seferxeba.

sur. 3.17

ra gavlenas axdens nayofze nikotini, alkoholi da sxva narkotikuli  
nivTierebebi?
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SeiZleba, wamaldamokidebuli gaxdes de-
dis mucelSive, Tu orsuli moixmars nar-
kotikebs. 

aranakleb saSiSroebas uqmnis nayofs 
orsulobis periodSi dedis mier sam-
kurnalo medikamentebis (maT Soris, Ta-
vis tkivilis, gripis, damamSvidebeli 
tabletebis)  ukontrolo miReba. amitom 
orsulma qalma medikamentebi mxolod eqi-
mis rekomendaciiTa da kontroliT unda 
miiRos. gansakuTrebul safrTxes uqmnis 

nayofs dedis infeqciuri daavadebebi, 
magaliTad, wiTela, hepatiti, aTaSangi, 
aiv da sxv. infeqciebi (ix. gv.113).

orsulobis periodSi gansakuTrebu-
li mniSvneloba aqvs orsuli qalis mier 
piradi higienis dacvas. winaaRmdeg Sem-
TxvevaSi, SesaZlebelia dedis sasqeso 
organoebidan infeqciebi aRmavali gziT 
gadaeces Sardsasqeso sistemas, ramac 
SeiZleba gavlena moaxdinos nayofis gan-
viTarebaze.

dedisa da bavSvis janmrTelobisTvis aucilebelia orsulobis pirvelive Tvidan orsu-
li qali avides aRricxvaze qalTa konsultaciis centrSi. aq mas regularulad  Cautarde-
ba eqoskopiuri, laboratoriuli, kardiografiuli da sxva tipis gamokvlevebi. magaliTad, 
eqoskopiuri gamokvleviT orsulobis bolo dReebSi dgindeba bavSvis mdebareoba.  

1. axseni, orsuli qali ratom unda ikvebos naxSirwylovani, cilovani, kalciumiTa da  
D  vitaminiT mdidari sakvebiT.

2. romeli mineralis nakleboba axdens gavlenas sisxlis wiTeli ujredebis formirebaze?
3. qals ar unda, rom orsulobis periodSi 6 kg-ze meti moimatos. es gadawyvetileba ra 

gavlenas moaxdens nayofze? 
4. axseni gamoTqma: `bavSvi eweva SenTan erTad!~
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• janmrTeli bavSvis dabadebis meti albaTobaa im mSoblebSi, romlebic icaven jansaRi 

cxovrebis wess;

• momavali mSoblebis mier alkoholis, Tambaqosa da sxva narkotikuli nivTierebebis 

moxmareba bevrad zrdis ganviTarebis sxvadasxva dazianebis mqone bavSvis dabadebis 

saSiSroebas.

bavSvis dabadeba adamianis cxovrebaSi erT-erTi mniSvnelovani movlenaa. amitom moma-
valma mSoblebma unda izrunon mucladyofnis periodSi janmrTeli bavSvis ganviTarebasa 
da dabadebaze. damoukideblad gaecani paragrafSi mocemul informacias im faqtorebis 
Sesaxeb, romlebsac SeiZleba uaryofiTi gavlena moaxdinos nayofis ganviTarebaze, aseve, 
moiZie damatebiTi informacia amave sakiTxze da Seqmeni sareklamo plakati, romelzec 
daitan momavali mSoblebis mier jansaRi cxovrebis wesis darRvevis sawinaaRmdego slo-
gans* da/an naxats. 

plakatis prezentaciisas xazgasmiT warmoaCine:
• ra faqtorebma SeiZleba moaxdinos gavlena bavSvis ganviTarebaze mucladyofnis pe-

riodSi?
• ra gavlenas axdens orsul dedasa da mis nayofze zogierTi mavne Cveva?
• ra mniSvneloba aqvs orsuli qalisa da nayofis janmrTelobisaTvis jansaRi cxovrebis 

wesis dacvas? 

sareklamo plakatis Seqmna

davalebis piroba:  warmoidgine, rom xar qalTa konsultaciis eqimi-ginekologi da admi-
nistraciam dagavala, axalgazrda momavali mSoblebisTvis sainformacio broSura mo-
gemzadebina.
sainformacio broSuraSi xazgasmiT warmoaCine:
• raSi mdgomareobs qalisa da mamakacis reproduqciuli struqturebisa da maTi fun-

qciebis Tavisebureba? 
• ra aris ganayofiereba da sad xdeba es procesi adamianis organizmSi? 
• ra gziT gadaecema genetikuri informacia mSoblebidan bavSvebs? 
• ra faqtorebis galeniT SeiZleba iyos gamowveuli ganayofierebasTan dakavSirebuli 

problemebi? 
• unayofobis diagnostirebisa da mkurnalobis ra Tanamedrove meTodebi arsebobs?

sainformacio broSuris momzadeba
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 ra infeqciebi vrceldeba sqesobrivi gziT da rogor SeiZleba 
maTi Tavidan acileba?

3.7. სქესობრივი გზით გადამდები ინფექციური დაავადებები

 janmrTeloba da daavadeba: 

homeostazi, imuniteti, sim-

ptomebi, gamomwvevi mizezebi, 

prevencia _ sqesobrivi gziT gadamdebi 

(sgg) daavadebebi da maTi Tavidan aci-

lebis gzebi;

 kvleva: statistikuri monacemebis 

ana lizi; aiv-inficirebis Sesaxeb sazoga-

doebis informirebulobis kvleva.

• ra aris infeqciuri daavadeba, simptomi?

• ra aris imuniteti? ra qmnis organizmSi 

imunur sistemas?

sqesobrivi gziT gadamdebi infeqcia 
(sggi) _ infeqciuri daavadeba, romelic 
erTi adamianidan meores gadaecema infi-
cirebul adamianTan daucveli sqesobri-

vi kontaqtis dros. Seiswavle cxrili, 
ro mel Sic ganxilulia sgg daavadebis ga-
momwvevi mikroorganizmi, simptomebi, pre-
venciisa da masTan brZolis saSualebebi. 

sur. 3.18

infeqciuri  

daavadeba
gamomwvevi simptomebi

prevencia da  

kontroli

aTaSangi baqteria

erTi an mravali umtkivneulo wyluli; kanze 

gamonayari, lorwovani garsebis dazianeba, 

Tavis tkivili, cxeleba, gulisrevis SegrZne-

ba, daRliloba, wonaSi kleba, Tmis cvena; 

SesaZlebelia damTavrdes sikvdiliT.

• erTi seqsualuri part-
nio ris yola;
• daculi sqesobrivi kon-
taqti;
• antibiotikebiT mkur na-
loba 

gonorea baqteria

• Sardsadenidan moyviTalo gamonayofi, ro-

melic SardsadenSi wvis SegrZnebas iwvevs;

• Tu adreul stadiaze ar Catarda mkur-

naloba, igi sxeulis sxva nawilebze gavrcel-

deba, rac iwvevs cxelebas, kanze wylulebs, 

saxsrebis Sesiebas, saSvilosnos milisa da 

Teslgamtaris anTebas. 

• daculi sqesobrivi kon-
taqti/prezervativis gamo-
yeneba;
• antibiotikebiT mkur na-
loba

genitaluri /
sasqeso 
organoebis 
herpesi

virusi

• sasqeso organoebsa da mis irgvliv mtkiv-

neuli buStukebis gaCena, romelTa gaskdomis 

Semdeg wylulebi Cndeba 

• inficirebul adamianTan  
kontaqtisgan Tavis dacva; 
• samkurnalo preparati ar 
aris cnobili;

hepatiti virusi

• msubuqi SemTxveva: cxeleba, kunTebis 

tkivili, umadoba, gulisrevis SegrZneba, Re-

bineba, diarea, siyviTle 

• mZime SemTxveva: RviZlis gadideba, qavili, 

sisxlis mimoqcevis problemebi

• inficirebulis sisxl Tan 
kontaqtis Tavidan acileba, 
• daculi seqsi,
• inieqciisTvis erTjeradi 
nemsis gamoyeneba,
• hepatitis sawinaaRmdego 
preparatebi
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sqesobrivi gziT gadamcem yvelaze mZi-
me infeqcias iwvevs aiv _ adamianis imuno-
deficitis virusi (sur.3.18). igi utevs 
imunur sistemas, romelic umniSvnelo-
vanes rols asrulebs infeqciebTan brZo-
laSi. aiv-i amcirebs imunuri sistemis 
damcvelobiT funqcias, radgan Slis 
limfocitebs, romlebic virusebisa da 
baqteriebis sawinaaRmdego antisxeulebs 
warmoqmnian. rodesac imunuri sistema 
irRveva da organizms unari ar Seswevs, 

gaumklavdes nebismier in-
feqciur daavadebas, es 
aris organizmis is mdgo-
mareba, romelsac SeZeni-
li imunodeficituri sin-
dromi (Sids-i) ewodeba. 
Sidsi – es aris abrevia-
tura*, romelic Semdeg-
nairad iSifreba: SeZenili 
imunodeficitis sindromi. 
`imunodeficiti~ – imunu-
ri sis tema dangreulia; 
`Se Zenili~ – imitom, rom 
es aris ara Tandayolili, 
aramed cxov rebis ganmav-
lobaSi SeZenili daava-
de ba; `sindromi~ – aris 
gar  kveuli avadmyofuri 
mdgo mareobisTvis damaxa-
sia  Tebeli niSnebisa da 

simptomebis erTob  lioba.
adamiani SeiZleba aiv-inficirebu-

li iyos 10 wlis ganmavlobaSi, magram 
Sids-is niSnebi jer ar iyos gamovleni-
li (sur.3.19). Sidsis ganviTarebis Sem-
deg adamiani SeiZleba mokvdes nebismieri 
sxva infeqciuri daavadebiT da ara uSua-
lod SidsiT, radgan organizmSi imunuri 
sistema mTlianad moSlilia. 

aiv adamianis organizmSi mxolod sami 
gziT xvdeba (sur. 3.20):

narkotikebis 
inieqciuri 

moxmareba 28%

dadgenili 0,8%

sisxlis gadasxma 0,6%

dedidan bavSvze 0,6%

homoseqsualuri 
kontaqti
19,8%

heteroseqsualuri kontaqti
50,2%

sur. 3.20

sur. 3.19

wlebikvirebi

aiv-infeqciis klinikuri mimdinareoba
(mkurnalobis gareSe)
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 aiv-inficirebul adamianTan daucve-
li sqesobrivi kontaqtis dros (sqesob-
rivi partniorebis xSiri cvla dainfi-
cirebis risks zrdis); 

 aiv-inficirebuli adamianis sisxlis 
moxvedris gziT janmrTeli adamianis 
organizmSi (es SeiZleba moxdes aiv-infi-
cirebuli donoris sisxlis gadasxmiT; 
arasteriluri samedicino xelsawyoebis, 
maT Soris, sxvisi naxmari Spricis gamoye-
nebiT; yurebis gaxvretis an sviringebis 
gakeTebis dros dabinZurebuli instru-
mentebis gamoyenebiT);

 aiv-inficirebuli dedidan Svilze 
(es SeiZleba moxdes rogorc orsulo-
bis dros, aseve mSobiarobis procesSi da 
ZuZuTi kvebisas).

dReisaTvis aiv-is sawinaaRmdego wama-
li ar arsebobs, Tumca SeimuSaves infi-
cirebuli adamianisTvis qcevis wesebi. 
imisa Tvis, rom akontrolon virusis gam-
ravleba da imunuri sistema iyos efeq-
turi, iyeneben antivirusul preparatebs. 
antivirusuli preparatebis gamoyenebis 
paralelurad aiv-iT inficirebul ada-
mians utareben Sesabamis mkurnalobas 
sxva infeqciiT daavadebis SemTxvevaSi.  

ra simptomebis mixedviT SeiZleba eWvis 
mitana sggi-T daavadebaze?

aris Tu ara adamiani inficirebuli 
sqesobrivi gziT gadamdebi daavadebiT, 
amis dadgena SeuZlia mxolod eqims spe-
cialuri analizebis Catarebis Semdeg, 
magram aris garkveuli simptomebi, rom-

lebic sggi-is savaraudo arsebobaze miu-
TiTebs:

 uCveulo gamonadeni sasqeso organoe-
bidan da/an qavili gareTa sasqeso orga-
noebis midamoSi;

 siwiTle da sxvadasxva saxis gamo-
nayari (buStukebi, meWeWebi, wylulebi) ga-
reTa sasqeso organoebis midamoSi;

 sxvadasxva saxis diskomforti _ wva, 
tkivili, SeSupeba;

 gaZnelebuli, mtkivneuli an xSiri 
Sardva.

rac ufro adre mimarTavs dainfi-
cirebuli adamiani eqims, miT ufro advi-
lia gankurneba. winaaRmdeg SemTxvevaSi 
mosalod nelia sggi-s iseTi garTulebebi, 
rogo rebicaa: 

 daavadeba SeiZleba gadavides qroni-
kul stadiaSi, rac arTulebs mkurnalo-
bas;

 daavadeba SeiZleba gadavides Sard- 
sasqeso sistemaze da gamoiwvios anTebiTi 
daavadebebi, impotencia*;

 rogorc qalebSi, ise mamakacebSi SeiZ-
leba gaxdes unayofobis ZiriTadi mizezi.

rogor aviciloT Tavidan sgg-i? 
SemTxveviTi sqesobrivi kon taqtebisagan 

Tavis arideba, ukidures SemTxvevaSi, Tav-
dacvis saSualebis (kondomi, igive prezer-
vativi) gamoyeneba. usafrT xo sqesobrivi 
qceva niSnavs, moiq ceT ise, rom sqesobrivi 
kontaqtis dros infeqciebiT Seni dasne-
bovnebis riski mini mumamde iyos dayvani-
li.

1. gaecani cxrilSi (gv.113) mocemul informacias sggi-s Sesaxeb da daasaxele sggi-s 
konkre tuli magaliTebi, TiToeulis gamomwvevi mikroorganizmi, simptomebi da pre-
venciis gzebi.

2. Camoayalibe aiv-inficirebuli adamianis savaraudo fsiqologiuri (romelic SeiZleba 
Seeqmnas sazogadoebasTan, ojaxTan urTierTobis dros) da janmrTelobasTan dakav-
Sirebuli problemebi; warmoadgine T-sqemis saxiT.

3. imsjele, ra problema da rogor SeiZleba Seuqmnas aiv-inficirebulma adamianma sazo-
gadoebas, Tu adamiani damalavs Tavis daavadebas, raTa sazogadoebisgan gariyuli ar 
aRmoCndes.
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saqarTveloSi yovelwliurad aRricxaven aiv-inficirebul adamianebs. pirveli Sem-
Txveva saqarTveloSi 1989 wels gamovlinda da mas Semdeg raodenoba yovel wels matu-
lobs. 2020 wlis 1 oqtombris monacemebiT, infeqciuri paTologiis, Sidsisa da klinikuri 
imunologiis samecniero praqtikul centrSi registrirebulia 8520 adamiani, romelTa-
gan: 6362 mamakacia da 2158 _ qali; Sidsi ganuviTarda 4340 pacients, aqedan 1766 garda-
icvala; 2020 wels gamovlinda 418 axali SemTxveva.               
am monacemebis analizis safuZvelze:
1) aage svetovani diagrama, romliTac uCveneb aiv-inficirebuli mamakacisa da qalis Tana-
fardobas;
2) gansazRvre SidsiT daavadebulTa gardacvalebis procenti;
3) gansazRvre saqarTveloSi aiv-inficirebulTa mosalodneli raodenoba uaxloes 5 we-
liwadSi, Tu yovel wels axal inficirebulTa iseTive raodenoba iqneba, rogoric 2020 
wels.

monacemebis analizi

saqarTveloSi aiv -inficirebuli adamianebis ricxvi gaizarda. aiv -inficirebuli ada-
mianebis mimarT, xSirad, sazogadoebas uaryofiTi damokidebuleba aqvs da aseT adamia-
nebs uWirT sazogadoebaSi integracia. es gamowveulia imiT, rom adamianebi ar arian in-
formirebuli am infeqciis gavrcelebis gzebis Sesaxeb.

gamoiyene saxelmZRvaneloSi mocemuli da  internetSi (internetSi Cawere saZiebo sity-
va: `aiv-infeqcia da eqimis rekomendacia~)  Sen mier moZiebuli  informacia, ganaxorciele 
proeqti, romlis farglebSi:

1) gamoikvlie sazogadoebis informirebuloba aiv- infeqciis Sesaxeb da damokidebule-
ba aiv- inficirebuli adamianebis mimarT;

2) aiv -infeqciis gavrcelebisa da prevenciis gzebis Sesaxeb skolisa da mikroraionis 
sazogadoebis informirebis mizniT Seqmeni bukleti da gaavrcele (SegiZlia, bukleti 
eleqtronul formatSi Seqmna da skolis veb-gverdze ganaTavso). bukletSi diagramis 
saxiT warmoadgine kvlevis Sedegebi, aiv -infeqciis gavrcelebis gzebi da prevenciis sa-
Sualebebi.

proeqtis ganxorcielebis Semdeg dawere proeqtis angariSi da waradgine klasis winaSe.

proeqtis angariSis prezentaciisas xazgasmiT warmoaCine:

• ra gansxvavebaa aiv -inficirebuli da Sids-iT daavadebuli adamianebis simptomebs So-

ris?

• ra gziT vrceldeba aiv-infeqcia da rogor aviciloT igi Tavidan? 

• ra gavlenas axdens aiv imunur sistemaze?

• ra gavlenas axdens sggi adamianis janmrTelobaze, maT Soris, reproduqciul siste-

maze?

• respondentebis gamokiTxva ramdenad Sesabamisi meTodi aRmoCnda Seni kvlevis mizan-

Tan?

• Catarebuli kvlevis Sedegebis mixedviT ra informacias flobs sazogadoeba aiv-

infeq ciis gavrcelebis Sesaxeb da ra damokidebulebas amJRavnebs aiv-inficirebuli 

adamianebis mimarT? 

• ratom aris mniSvnelovani eTikis normebis dacva kvlevis,  magaliTad, intervius an  

gamokiTxvis dros?

• adamianis uflebebis, Rirsebebisa da Tavisuflebebis dacvis da/an darRvevis romel 

faqtebs Sexvdi kompleqsur davalebaze muSaobis procesSi?

proeqtis ganxorcieleba
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4. janmrTelobis dacvis msoflio organizaciis mowode-
biT 1988 wlidan 1 dekemberi aRiniSneba Sidsis msoflio 
dRed. Cveni saxelmwifo, arasamTavrobo organizaciebi, 
eqimebi da ufrosklaseli moswavleebic am dRes sxva-
da sxva aqtivobiT exmianebian: 1) rogor fiqrob, ra aris 
sapirveldekembro kampaniis* mizani? 2) aRwere, am kampa-
niaSi ra aqtivobiT CaerTvebodi?

 Seni swavlis procesis analizisTvis
 rveulSi gadaitane qvemoT mocemuli sqema da Seavse:

am gakveTilze me gavige, rom --------------------------------------------------
yvelaze metad damainteresa ---------------------------------------------------
gamiCnda kiTxvebi ----------------------------------------------------------------

Sidsis 

msoflio 

dRe

1 dekemberi

• sqesobrivi gziT gadamdebi daavadebebi (sggi) iseTi infeqciebia, romlebic gadaecema 

janmrTel adamians inficirebulTan sqesobrivi kavSiris Sedegad; 

• SesaZlebelia adamiani zogierTi sggi-T dainficirdes sayofacxovrebo nivTebis (mag., 

dainficirebuli adamianis TeTreulis, pirsaxocis) gamoyenebiT;

• SesaZlebelia sggi-s gadacema daavadebuli dedidan nayofze orsulobis, mSobiarobis 

an ZuZuTi kvebis dros;

• Tu adamiani dainficirebulia nebismieri saxis sggi-T, TviTgankurneba SeuZlebelia, 

anu specialuri mkurnalobis gareSe adamiani ver ganikurneba;

• rac ufro adre mimarTavs dainficirebuli adamiani eqims (vene rologs*), miT ufro 

advi lia gankurneba da, rac mTavaria, Tavidan iqneba acilebuli sxvadasxva garTuleba.
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 ra riskebi axlavs naadrev sqesobriv kavSirs?

3.8. ნაადრევი სქესობრივი კავშირი და მისი შედეგები

 janmrTeloba da daavadeba:  

daavadeba, gamomwvevi mizezebi, 

prevencia _ adreuli sqesobrivi 

kavSiri, naadrevi qorwineba da orsu-

loba; maTTan dakavSirebuli riskebi da 

prevenciis gzebi

• ra asakidan iwyeba gogonebSi sqesobrivi 

momwifebis periodi? vaJebSi? 

• Tvli, rom am asakis mozardebi mzad arian 

aqtiuri sqesobrivi cxovrebis dawyebisTvis? 

ratom?

• ratom/ra mizezebiT SeiZleba daiwyon mo-

zardebma sqesobrivi urTierToba adreul 

asakSi?

• saWirod Tvli, rom mozardebs esaubron 

sqesobrivi kavSiris Sesaxeb? ratom? Tu saWi-

rod migaCnia, vin unda esaubros mozardebs am 

sakiTxebze? ratom?

• ra emociebs iwvevs SenSi suraTi 3.23, romel-

zec gamosaxulia gogona orsulobis testiT?

wels, xolo vaJebSi _ 22-24 wels. manamde 
adamiani fiziologiurad da  fsiqologi-
urad ar aris sabolood Camoyali bebuli. 
garda amisa, samarTlebrivi problemebic 
iCens Tavs, radgan ara srulwlovanTan 
sqesobrivi kavSiri saqarTvelos kanon-
mdeblobiT dasjadia.

samwuxarod, bevri Tineijeri, romle-
bic iwyeben naadrev sqesobriv cxovrebas, 
ar aRiarebs amas. magaliTad, mozardi 
eqimTan konsultaciaze midis mxolod 
maSin, Tu reproduqciul organoebTan 
dakavSirebiT gauCnda raime tipis Civili. 
eqimTan vizitis erideba da eSinia, rom ar 
gakicxos eqimma da/an am vizitze ar gai-
gos mSobelma. 

adreul asakSi sqesobrivi kavSiri mo-
zardebs uqmnis mTel rig seriozul 
problemebs: 

 naadrevi da arasasurveli orsulo-
ba; 

 sasqeso gzebis anTebiTi daavade-
bebi da sqesobrivi gziT gadamdebi in-
feqciebiT daavadeba; 

 reproduqtiuli sistemis hormona-
luri regulaciis (romlis Camoyalibe-
bac am asakSi mxolod iwyeba) darRveva, 
radgan naadrevi sqesobrivi kavSire-
bi iwvevs organizmisa da sasqeso jir-
kvlebis fizikur gamofitvas, naadrev 
siberes; 

 fsiqologiuri problemebi _ pirve-
li seqsualuri gamocdileba mexsiereba-
Si rCeba mTeli sicocxlis ganmavlobaSi. 
swored maszea damokidebuli Semdgomi 
damokidebuleba seqsisadmi. adreul 
asakSi sqesobrivma kontaqtma SeiZleba 
mozards miayenos fsiqologiuri travma. 
pirvelma sqesobrivma kavSirma SeiZleba 
maTSi gamoiwvios gawbileba/imedgac-
rueba, xSirad warumatebeli naadrevi 
sqesobrivi kavSiri rogorc gogonebSi, 
ise vaJebSi, iwvevs kompleqsebs mTeli 

sur. 3.21

kvlevebi aCvenebs, rom asaki, rodesac 
pirvelad iwyeben seqsualur cxovrebas, 
Zalian gaaxalgazrdavda. gaizarda aras-
rulwlovanTa procentuli maCvenebe-
li, romelTac aqvT sqesobrivi kavSiri. 
fsiqologebi da fiziologebi aqtiuri 
sqesobrivi cxovrebis dawyebis optima-
lur periodad gogonebSi Tvlian 19-20 
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cxovrebis ganmavlobaSi. aman SeiZle-
ba impotencia (vaJebSi) da frigidoba*  
(gogonebSi) gamoiw vios); 

zemoT CamoTvlili mizezebis gamo 
ar Rirs aCqareba sqesobrivi cxovre-
bis dawye baSi. mozardobis asakSi seqsze 
uaris Tqma ar niSnavs uaris Tqmas mTe-
li sicocxlis ganmavlobaSi, aramed ase-
Ti midgoma iZleva sqesobrivi cxovrebis 
Rirseulad, Tavis droze da usafrTxod 
dawyebis saSualebas. sqesobriv kavSireb-
sa da partnioris arCevaSi keTilgoniere-
bisa da sifrTxilis gamoCena modis mxo-
lod asakTan erTad. 

ra uwyobs xels mozardebSi sqesobrivi 
ltolvis gadalaxvas? mozardobis pe-
riodSi jansaRi cxovrebis wesi aris 
naadrevi sqesobrivi kavSirebisa da misi 
problemebis Tavidan acilebis garanti. 
fizikuri kultura da sporti, sxvada-
sxva wreSi mecadineoba, kargi swavla, su-
lieri cxovreba xels uwyobs sqesobrivi 
ltolvis gadalaxvas, azrebs gadarTavs 
sulieri da fizikuri Tvisebebis ganvi-
Tarebaze, rac, Tavis mxriv, ganapirobebs 
sawinaaRmdego sqesis Tanatolisadmi 
sxva tipis damokidebulebis ganviTare-
bas.

naadrevad iTvleba orsuloba 13-dan 
18 wlamde asakis mozardSi. gogonebSi 
sqesobrivi momwifeba SeiZleba 10 wlis 
asakSi daiwyos, magram maTi sruli sqesob-
rivi momwifeba 16 wlamdec ar srul-
deba. am asakSi, rodesac maTi sxeuli jer 
kidev izrdeba da viTardeba, orsuloba 
da mSobia roba ufro did riskebTan aris 
dakav Sirebuli, vidre ufrosi asakis qa-
lebSi. situacia kidev ufro rTuldeba, 
Tu orsuli mozardi ar imyofeba samedi-

ra aris naadrevi orsuloba da ra riskebia masTan dakavSirebuli?

cino meTvalyureobis qveS. es saWiroa, 
raTa adreul etapze gamovlindes nebis-
mieri problema da Tavis droze miiRos 
samedicino daxmareba da mkurnaloba. es 
kargi iqneba rogorc dedisTvis, ise bav-
SvisTvis. 

orsuloba da mSobiaroba mozardebSi 
ukavSirdeba sikvdilianobisa da avadobis 
gacilebiT maRal risks, vidre 20 welze 
meti asakis qalebSi. mkvdradSobadobis 
riskic orjer metia, vidre 18-25 wlis 

qalebSi. mozardTa mier gaCenil 
axalSobilTa umravlesoba mcire 
woniT ibadeba da aqvs janmrTe-
lobis sxvadasxva problema. 

xSirad arasasurveli orsulo-
bis Tavidan acilebis mizniT mo-
zardebi mimarTaven Canasaxis gan-
viTarebis xelovnurad Sewyvetas 
_ aborts. am operaciis mxolod 
erTi gakeTebiTac ki gogona ris-
kavs Tavis janmrTelobas da Se-
saZlebelia saerTod dakargos 
de dobis unari.

naadrevi orsulobis erT-erTi 
ZiriTa di  problema aris fsi qo-
logiuri: momavalma dedam xSi-
rad ar icis vis gauziaros Tav-
isi gancdebi, aris panikaSi (sur.  
3. 22). 

sur. 3.22
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rogor SeiZleba daugegmavi orsulobisgan Tavis dacva?

kontracepciebis meTodebi (Sobadoba-
ze kontroli), romelic ganayo fie  rebisa 
da Canasaxis saSvilosnoSi implantaciis 
xelis SemSlelia, mou  lod neli/daugegma-
vi orsulobis Ta  vidan acilebis saSuale-
baa. Sobadobis kontrolis meTodebia: 
bunebrivi _ Tavis Sekaveba seqsisgan 
da ritmis meTodi. ritmis meTodi niS-
navs imas, rom menstrualur ciklSi 
aris garkveuli dReebi, rodesac daor-
sulebis SesaZlebloba Zalian dabalia 
da aseT dReebs (28-dRiani menstrualuri 
ciklis SemTxvevaSi) _ pirvel 8 dResa da 

me-20 dRis Semdgom periods _ `usafrTxo 
periods~ uwodeben; barieruli meTode-
bi _ barieris Seqmna spermatozoidisa 
da kvercxujredis SexvedrisTvis (mag., 
prezervativis gamoyeneba, romlis upira-
tesoba gamoixateba SemdegSi: afTiaqSi 
gaicema receptis gareSe, icavs sggi-sgan, 
saimedoa 98%-iT); Sobadobis hormonal-
uri kontroli _ hormonaluri abebisa 
da inieqciebis saxiT, romelic mxolod 
eqimis rekomendaciiT unda miiRos qal-
ma, winaaRmdeg SemTxvevaSi, SeiZleba mas 
daerRves menstrualuri cikli.

janmrTelobasTan erTad 
socialuri riskebic arse-
bobs. orsuli gogonebi, 
didi albaTobiT, droze 
adre toveben skolas, rac 
momavalSi kargi ganaTlebis 
miRebisa da profesiuli 
ganviTarebis xelis SemSle-
lia. arasrulwlovan dedas, 
romelic Tavad jer kidev 
bavSvia, gauWirdeba bavSvze 
zrunva da misi aRzrda. yve-
las unda axsovdes, rom iyo 
mSobeli, didi pasuxismgeb-
lobaa! (sur. 3.23). 

1. uyure „evrokavSiri saqarTvelosTvis“ mier gadaRebul animaciur films „naadrevi 
qorwineba“ (https://www.youtube.com/watch?v=EduwOoha2tY) da upasuxe kiTxvebs: 1) ra 
problemas asaxavs filmi? 2) ra problemebi/riskebi axlavs naadrev qorwinebas? 3) vis 
unda mimarTos mozardma msgavsi tipis zewolis SemTxvevaSi? 

2. jgufebSi gainawileT davalebebi da imsjeleT davalebiT gaTvaliswinebul sakiTxebze: 
1) „mozardi orsuli gogona da misi ojaxi“ (rogori reaqcia SeiZleba hqondeT  gogonas 
mSoblebs mis orsulobaze?  rogor fiqrobT, rogor unda moiqcnen aseT SemTxvevaSi 
mSoblebi? 2) „mozardi orsuli gogona da misi partniori“ (Tqveni azriT, ra reaq-
cia eqneba gogonas Seyvarebuls, rodesac gaigebs gogonas orsulobis Sesaxeb? rogor 
fiqrobT, vin aris usafrTxo sqesobriv kavSirze pasuxismgebeli? 3) „fizikuri cvli-
lebebi mozard orsul gogonaSi“ (Tqveni azriT, ra fizikuri cvlilebebi moxdeba or-
sul mozardSi? riT SeiZleba gansxvavdebodes mozardSi ganviTarebuli es cvlilebebi 
zrdasruli orsuli qalis cvlilebebisgan?

sur. 3.23
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3. daadgine Sesabamisoba naadrev orsulobasa da mSobiarobasTan dakavSirebul proble-
mebs /riskebsa da maT gamomwvev SesaZlo mizezebs Soris.

naadrev orsulobasa da  

mSobiarobasTan  

dakavSirebuli problema / 

riskebi

problemis/riskis SesaZlo mizezebi

1. Tundac mxolod erTi abortis 
gakeTebiTac ki gogona riskavs Tavis 
janmrTelobas da SesaZlebelia  
momavalSi es aRmoCndes unayofobis 
mizezi 

a. mozardi  gogonas Camouyalibebel organizms uWirs sakvebi 
nivTierebebiT saTanadod moamaragos rogorc sakuTari sxeu-
li, ise Canasaxi. zogjer ki  gasuqebis SiSiT mozardi  aras-
worad ikvebeba

2. sisxlnakleboba/anemia rogorc 
dedis, ise nayofis

b. mSobiarobis dros menjis Zvlebma unda gaiwios, raTa gza 
gauxsnas nayofs.  mozardi gogonas sayrden-mamoZravebeli 
sisitema jer kidev Camouyalibebelia, maT Soris, menji. SesaZ-
lebelia nayofis Tavisa da dedis menjis zomebis Seusabamoba 

3. mcire wonis axalSobili
g. dedis mxridan  dRis reJimis darRveva, mavne Cvevebi (sigare-
tis, alkoholisa da sxva narkotikebis moxmareba)

4. nayofis fizikuri da gonebrivi 
ganviTarebis Seferxeba

d. pataras Jangbadis mopoveba saSvilosnoSi  ganviTarebis 
dros damoukideblad ar SeuZlia, radgan misi filtvebi jer 
(dabadebamde) ar funqcionirebs, amitom misTvis Jangbadis 
erTad erTi wyaroa placentidan mowodebuli dedis sisxli. 
Tu raime mizeziT dairRveva nayofisTvis dedis sisxlis mi-
wodeba an Semcirdeba dedis sisxlSi Jangbadis koncentracia,  
maSin nayofic ver iRebs Jangdbads saTanado raodenobiT.

5. dedisa da bavSvis samSobiaro 
travmebi 

e. xelovnurma abortma SeiZleba gamoiwvios iseTi garTule-
bebi, rogorebicaa: sisxldena, saSvilosnos perforacia, 
menstrualuri ciklis darRvevebi

• sasqeso organoebis momwifeba da hormonebis gaaqtiureba ar iTvleba aqtiuri seqsua-

luri cxovrebis dawyebis mzaobis niSnad;

• gogonebis organizmi menstruaciuli ciklis dadgomisas Zalian midrekilia infeq-

ciebisadmi, ar aris mzad aqtiuri seqsualuri cxovrebisaTvis;

• gogonebis organizmi ar aris  Camoyalibebuli orsulobisa da mSobiarobisaTvis;

• orsulobis periodSi saWiroa periodulad eqimTan viziti da kontroli rogorc sa-

kuTar janmrTelobaze, ise nayofis swor ganviTarebaze.
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Tema 3-is Sejameba

Temis mimoxilva

mTavari ideebi

• qalis sasqeso/reproduqciuli organoebia: sakvercxe, saSvilosno, saSo; 

• mamakacis sasqeso/reproduqciuli organoebia: saTesle jirkvali, aso, winamde-
bare jirkvali;

• Canasaxis ganviTareba iwyeba spermatozoidisa da kvercxujredis Serwymis Sede-
gad warmoqmnili zigotidan;

• zigota aris erTi ujredi, romelic Seicavs rogorc mamis, ise dedis geneti-
kur masalas;

• zigota iyofa da ujredebis Tanmimdevruli gayofis Sedegad warmoiqmneba Ca-
nasaxi;

• Canasaxs TandaTan uyalibdeba organoebi _ viTardeba nayofi;

• momavali dedis jansaRi cxovrebis wesi uzrunvelyofs mucladyofnis period-
Si bavSvis normalur ganviTarebas; 

• sqesobrivi gziT gadamdebi infeqciebis gavrcelebis ZiriTadi mizezia daucve-
li sqesobrivi kontaqti;

• naadrev qorwinebas/orsulobas/sqesobriv urTierTobebs Tan axlavs mravali 
risk-faqtori; 

• orsulobisgan Tavis dacvis sxvadasxva mizezi arsebobs, risTvisac gamoiyeneba 
sxvadasxva meTodi da saSualeba; 

• Casaxvisa da orsulobis sawinaaRmdego saSualebebis gamoyenebaze pasuxismgeb-
loba orive partniors erTnairad ekisreba.

davalebebi TviTSefasebisTvis

testuri davalebebi

1. adamianis sasqeso jirkvlebi ganekuTvneba: 

 a. Sinagani sekreciis;  g. Sereuli sekreciis;

 b. garegani sekreciis;  d. limfur jirkvlebs.

2. qalis reproduqciuli sistemis ZiriTadi organoa: 

 a. sakvercxe;   g). spermatozoidi; 

 b. kvercxujredi;  d. saTesle.

3. ovulacia ewodeba: 

 a. ganayofierebuli kvercxujredis moZraobas saSvilosnos lulaSi; 

 b. saSvilosnos kedlis lorwovani garsis aSrevebas; 

 g. momwifebuli kvercxujredis amovardnas folikulidan; 

 d. kvercxujredis ganayofierebas.
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4. yviTeli sxeulis warmoqmna iwyeba: 

 a. ganayofierebisTanave;  

 b. ovulaciis Semdeg;

 g. nayofis ganviTarebis me-4 Tveze;

 d. kvercxujredis ganayofierebidan 5 dRis Semdeg.

5. sakvercxeSi warmoqmnili yviTeli sxeuli: 

 a. Canasaxis kvebisaTvis aucilebeli cximis maragia; 

 b. folikulis aRsadgenad saWiro nivTierebaa; 

 g. dacarielebuli folikulis kedlis Srea; 

 d. hormonis gamommuSavebeli droebiTi jirkvalia.

6. yviTeli sxeulis hormoni: 

 a. xels uwyobs ovulacias; 

 b. xels uwyobs kvercxujredis ganayofierebas; 

 g. akavebs Semdegi folikulis momwifebas; 

 d. zrdis spermatozoidebis moZraobis aqtiurobas. 

7. adamianis organo, romelSic kvercxujredi sakvercxidan ovulaciis 

 procesis Semdeg gadadis, aris: 

 a. saSvilosno; b. saSvilsnos mili; g. saSo; d. Sardgamomyofi sistema.

8. adamianSi orsulobis pirveli da mTavari niSania: 

 a. menstruaciis Sewyveta; g. gulisreva;

 b. Tvalebis SeSupeba;  d. mJaveulze moTxovnileba.

9. adamianSi ganayofiereba xdeba: 

 a. saSvilosnoSi;    b. saSvilosnos milSi;    g. sakvercxeebSi;    d. saSoSi.

10. adamianSi ganayofiereba SeiZleba moxdes ovulaciidan mxolod: 

 a. ori saaTis;    b. 12-24 saaTis;    g. 3 dRis;    d. 4 dRis ganmavlobaSi.

11. adamianis organo, romelSic mimdinareobs ganayofierebuli kvercxujredis – 
zigotis pirveli dayofa, aris: 

 a. saSvilosno; b. sakvercxe; g. saSvilosnos mili; d. saSo.

12. placentis funqciebia: 

 a. mxolod dedis organizmsa da nayofs Soris airTa cvlis uzrunvelyofa;  
b. mxolod dedis organizmidan nayofis sakvebi nivTierebebiT momarageba;  
g. yvela CamoTvlili.

13. mSobiarobis dawyeba dakavSirebulia hormonebTan: 

 a. sakvercxeebis;   g. hipofizis;

 b. saSvilosnos kedlis;  d. placentis; 

14. axalSobilis pirvel CasunTqvas ganapirobebs: 

 a. mis sisxlSi  naxSirorJangis dagroveba;  

 b. mis organizmSi Sardovanas dagroveba; 

 g. dedis organizmis nervuli zemoqmedebis Sewyveta; 

 d. tkivilis SegrZneba. 

15. qals gauCnda erTdroulad sami Svili: ori biWi da erTi gogo, amasTan, biWebi 
savsebiT hgavdnen erTmaneTs. ramdeni kvercxujredi monawileobda uSualod am 
bavSvebis CasaxvaSi: 

 a. 1; b. 2; g. 3; d. 4.
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davalebebi kritikuli da SemoqmedebiTi azrovnebisTvis

1. orsulobis dros menstrualuri cikli daTrgunulia. axseni, ratom aris es 
mniSvnelovani orsulobis sruli periodis normaluri warmarTvisTvis?  

2. kvercxujreds mxolod erTi spermatozoidi anayofierebs, magram spermato-
zoidebis didi ricxvis arseboba dadebiT gavlenas axdens ganayofierebis pro-
cesze. axseni, ratom aris es ase. 

3. axseni, ratom aris mniSvnelovani kvercxujredSi spermatozoidis SeWris Sem-
deg kvercxujredis membranis Tvisebis cvlileba.  

4. aRwere, qvemoT CamoTvlili struqturebis Sesabamisoba maT funqciebTan, rac 
sabolood xels uwyobs ganayofierebis warmatebas: saTesle siTxe, milionobiT 
spermatozoidis momwifeba da gamoyofa, wamwamebi, romlebiTac gamofenilia 
falopis milis kedlebi, spermatozoidis mcire zoma da didi Solti.  

5. ZuZumwovrebis garda yvela xerxemlians aqvs didi zomis kvercxujredi. axseni, 
ratom aqvs ZuZumwovars, maT Soris adamians, sxva xerxemlianebTan SedarebiT 
bevrad mcire zomis kvercxujredi?

6. frinvelebis kvercxSi Canasaxs gars akravs Txevadi cilovani garemo, Canasaxi 
sakvebs iRebs yviTrisgan, garedan dafarulia kirovani naWuWiT, romelic mas 
icavs. adamianSi imave funqciebs ra struqturebi asruleben?

monacemebis gansja (analizi da daskvna)

1. gaaanalize grafikze mocemuli informacia da upasuxe kiTxvebs:

 1. gamoiangariSe, aiv/SidsiT daavadebulTa gamouvleneli procenti;

 2. ra SeiZleba iyos daavadebulTa gamouvlenelobis mizezi? (daasaxele mini-  
 mum ori mizezi);

 3. ra saSiSroeba SeiZleba Seqmnas sazogadoebisTvis, ojaxis wevrebisTvis  
 gamouvlenelma daavadebam? 

aiv/SidsiT daavadebulTa 
savaraudo raodenoba

gamovlenili aiv/SidsiT 
daavadebulTa raodenoba
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2. sqesobrivi momwifebis periodi-
saTvis damaxasiaTebelia swrafi 
fizikuri ganviTareba. grafikze 
mocemulia gogonebsa da biWebSi 
simaRleSi saSualo zrdis maCveneb-
lebi 8 wlis asakidan 19 wlamde. 
Seiswavle grafikze mocemuli mo-
nacemebi, rom upasuxo Semdeg or 
kiTxvas: 

 1. ras giCvenebs grafiki gogonebsa 
da biWebSi zrdis tempis Sesaxeb? 

 2. grafikis mixedviT, romeli asa-
kia biWebSi zrdis piki? gogonebSi?

vizualuri masalis gansja 
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3. mSobiarobis dros bavSvis 
Tavis gamoCenis Semdeg mean-
ginekologi* mas xeliT imagrebs. 
suraTis gamo ye nebiT axseni, 
ratomaa es qmedeba mniSvnelovani 
dedisa da bavSvisaTvis?  

1. suraTze amoicani ricxvebiT 
aRniSnuli qalis reproduqciuli 
organoebi, amoiwere rveulSi 
TiToeuli ricxvi, gverdiT 
miuwere organos dasaxeleba da 
funqcia.

2. 1. suraTze amoicani ricxvebiT 
aRniSnuli mamakacis reproduqciuli 
organoebi, amoiwere rveulSi TiToeuli 
ricxvi, gverdiT miuwere organos 
dasaxeleba da funqcia.

 2. ricxvebis TanmimdevrobiT gamoxate, 
ra gzas gaivlis spermatozoidi 
warmoqmnis adgilidan garemoSi 
gamoyofamde.
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terminebsa da cnebebs Soris kavSiris dadgena

terminebs Soris damokidebuleba

1. qvemoT mocemul terminebis yovel nakrebSi sami erTmaneTTanaa dakavSirebuli,  
erTi ki ar miekuTvneba maT. gansazRvre: 1) ra aqvs saerTo sam termins. 2) ter-
mini, romelsac maTTan kavSiri ar aqvs.

 

 1. ovulacia, folikuli, menstruacia, Canasaxi

 2. saTesleebi, saTesle parki, folikulebi, Teslgamtari

 3. zigota, sferosebri Canasaxi, menstruacia, implantacia

2. qvemoT mocemuli terminebis yoveli wyvilisTvis dawere winadadeba, romelic 
asaxavs am or termins Soris kavSirs. magaliTad, CasunTqvis dros gulmkerdis 
Rru farToveba, xolo amosunTqvisas _ viwrovdeba.

 

 1. sqesobrivi momwifeba, testosteroni

 2. folikuli, ovulacia

 3. menstrualuri cikli, progesteroni

 4. menopauza, zrdasruli qali

sworia Tu mcdari?

 gansazRvre yoveli debuleba/mtkicebuleba sworia Tu mcdari. Tu sworia, dawe-
re `sworia~, Tu mcdaria, gaxazuli sityva Secvale iseTi sityviT an sityve biT, 
rom mtkicebuleba swori iyos!

1. menopauza _ es aris intensiuri zrdisa da sqesobrivi momwifebis periodi.  

2. mamakacisa da qalis reproduqciuli organoebisa da meoreuli sasqeso niSnebis 
ganviTarebaze gavlenas axdens Tirkmelzeda jirkvlebis hormonebi. 

3. mamakacis ZiriTadi sasqeso hormonia testosteroni.

4. mamakacis sxeulidan garemoSi mamrobiTi gametebi penisis saSualebiT gamoiyo-
fa.

5. sakvercxidan kvercxujredi ovulaciis Semdeg xvdeba saSvilosnoSi.

6. kvercxujredi ganayofierdeba saSvilosnoSi.

7. momwifebul kvercxujreds zigota hqvia. 

8. zigota dayofas iwyebs saSvilosnoSi. 

analogia

 analogia aris or sityvas an frazas Soris damokidebuleba, romelic aseTi 
formiT iwereba: a : b  :: g : d. simbolo `:~ ikiTxeba rogorc `aris~, xolo `::~ _ 
rogorc `ise~. magaliTad, gulidan : arteria :: gulSi : vena, ikiTxeba: `gulidan 
sisxli gamoaqvs arterias iseve, rogorc gulSi sisxli Caaqvs venas~. 

 daasrule qvemoT mocemuli yoveli analogia, amisTvis Casvi Sesabamisi sityva 
an fraza:
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1. kvercxujredi : saSvilosnos mili :: spermatozoidi : 

2. saTesleebi : testosteroni :: sakvercxe : 

3. dizogoturi tyupi : araidenturi tyupi :: monozigoturi tyupi : 

4. zigota : saSvilosnos mili :: nayofi : 

monacemebis organizeba sqemebSi

1. rveulSi gadaitane da daasrule qvemoT mocemuli sqema

naadrevi qorwineba

naadrevi orsulobis  

SesaZlo Sedegi

janmrTelobis problemebi 

dakavSirebuli
... ojaxTan

socialuri ...

... ... ...



124124

Sefasebis kriteriumi
yovelT-

vis
xSirad iSviaTad

saxelmZRvaneloSi swrafad vpoulob saWiro informa-

cias

aqtiurad var CarTuli sagakveTilo procesSi

damoukideblad SemiZlia saWiro informaciis mopove-

ba da damuSaveba

ar meSinia Cemi Secdomis aRiarebis

mzad var rCevebi miviRo Cemi Tanaklaselebisgan

saWiroebis SemTxvevaSi, rCevebs vaZlev Cems klaselebs

gakveTilze Tavisuflad gamovTqvam Cems mosazrebas 

da vasabuTeb argumentirebuli msjelobiT

vsvam kiTxvebs gakveTilis TemasTan dakavSirebiT

SemiZlia eqsperimentis dagegmva

SemiZlia eqsperimentis dagegmva da ganxorcieleba

vwer kvlevis angariSs da warvadgen klasis winaSe

SemiZlia grafikebsa da suraTebze mocemuli monaceme-

bis mtkicebulebebad gamoyeneba da daskvnis gamotana

vadareb sxvadasxva biologiur sistemas erTmaneTTan, 

vadgen maT Soris msgavsebasa da gansxvavebas

vadgen sqemebs, romlebic asaxavs mizezSedegobriv ka-

vSirebs, movlenebis Tanmimdevrobas da/an biologiu-

ri sistemis komponentebs Soris kavSirsa da msgavse-

ba-gansxvavebas

vakeTeb Cemi namuSevris prezentacias klasis winaSe

swavlis procesis analizisTvis

miRwevebis Sefasebis mizniT, Seavse qvemoT warmodgenili cxrili:
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danarTi 1

1. stacionaluri pacientis samedicino baraTi aris samedicino dokumenti im 
pacientis, romelic samedicino dawesebulebaSi imyofeba dRe-Ramis ganmav-
lobaSi da mkurnalobas itarebs eqimis meTalyureobiT.

2. samedicino baraTi ivseba yvela pacientisTvis individualurad. samedicino 
baraTs rigiTi nomeri eniWeba saavadmyofos pacientTa miRebisa da gaweris 
registraciis JurnalSi dafiqsirebuli rigiTi nomris mixedviT.

3. mimRebi ganyofilebis TanamSromlebi pacientis saavadmyofoSi/stacionar-
Si SemosvlisTanave avseben personalur monacemebs piradobis mowmobis an 
pasportis mixediT baraTis satitulo gverdze.

4. monacemebs sisxlis jgufis, rezus-faqtorisa da medikamentebze alergiuli 
reaqciebis Sesaxeb avsebs mimRebi (morige, mkurnali) eqimi pirveli gasinjvis 
dros garda im SemTxvevebisa, rodesac informaciis miReba SeuZlebelia pa-
cientis mdgomareobidan gamomdinare.

5. mkurnali eqimis mier pacientis Civilebi da avadmyofobis anamnezi iwereba 
mokled, paTologiuri cvlilebebisa da daavadebasTan dakavSirebuli mo-
nacemebis miTiTebiT.

6. klinikuri diagnozi iwereba pacientis baraTis satitulo furcelze pacien-
tis stacionarSi Sesvlidan sami samuSao dRis ganmavlobaSi. daskvniTi diag-
nozi iwereba pacientis stacionaridan gawerisas.

7. dokumentSi aisaxeba pacientis daavadebis mkurnalobasTan dakavSirebuli 
monacemebi.  

stacionaluri pacientis avadmyofobis istoriis 

samedicino baraTi
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danarTi 2

gamokiTxva aris pirveladi monacemebis Segrovebis meTodi adamianTa popu-
laciis individebTan (respondentebTan) komunikaciis Sedegad.

ratom awarmoeben gamokiTxvas? gamokiTxviT mkvlevari moipovebs mniSvnelovan 
informacias misTvis saintereso sakiTxze.

rogori unda iyos gamokiTxva? 

• respondentebis raodenoba unda iyos sakmarisad didi, raTa miviRoT Se-
degebis sizustis sasurveli done; 

• respondentebis SerCeva sazogadoebis sxvadasxva jgufidan unda iyos 
SemTxveviTi;

• gamosakiTxi sakiTxis Sinaarsze damokidebulebiT, SesaZlebelia gaTval-
iswinebuli iyos Semdegi: qalaqisa da soflis mosaxleoba; sqesi, asaki.

klasifikacia

• gamokiTxulTa masStabebis mixedviT (qveynis, Temis, skolis da a.S);

• Segrovebuli monacemebis tipis mixedviT (raodenobrivi an xarisxobrivi).

klasifikacia komunikaciis meTodis mixedviT

• vizualuri (internetiT);

• smeniTi (satelefono);

• yvela forma (interviuireba).

gamokiTxvis CatarebasTan dakavSirebuli aqtivobebi

• gamokiTxvis miznebis da amocanebis Camoyalibeba;

• samizne/gamosakiTxi populaciis/jgufis gansazRvra;

• gansazRvra imisa, Tu ra saxis informaciis (monacemebis) Segrovebaa saWi-
ro;

• gamokiTxvis instrumentis/kiTxvaris SemuSaveba;

• respondentebis SerCeva;

• monacemebis Segroveba;

• Segrovili monacemebis analizi da daskvnis Camoyalibeba.

ra aris kiTxvari?

• instrumenti (forma), romlis meSveobiTac xdeba pirveladi monacemebis 
(informaciis) Segroveba;

• SekiTxvebis racionalurad gansazRvruli Tanmimdevroba.

gamokiTxva
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kiTxvaris dadebiTi mxareebi

• SesaZlebelia didi raodenobiT adamianebis gamokiTxva;

• gvawvdis Tvlad monacemebs;

• advilia monacemebis analizi; 

• respondentis gulwrfelobis xarisxi ufro maRalia;

• respondenti kiTxvars avsebs misTvis xelsayrel dros;

• interviueri (piri, romelic atarebs gamokiTxvas) ver axdens gavlenas 
respondentze.

kiTxvaris naklovani mxareebi

• winaswar gansazRvruli SekiTxvebi da pasuxebi;

• arasworad dasmuli SekiTxva;

• SekiTxvis arasworad aRqma/interpretacia.

rogori unda iyos kiTxvari?

• pirvel gverdze kvlevis saTauri (gamokveTilad);

• kiTxvaris Sevsebis naTeli da garkveuli instruqcia;

• vizualurad kargad gamoiyurebodes;

• TvalisTvis advilad aRsaqmeli;

• advilad kiTxvadi (fontis stili, feri, zoma);

• SekiTxvebi imgvarad unda iyos formulirebuli, rom respondentma zus-
tad gasces pasuxi;

• adekvaturi adgili pasuxebisTvis;

• kiTxvebi SeZlebisdagvarad  mokle da martivi;

• danomrili SekiTxvebi;

• kiTxvebi unda Seesabamebodes sakvlev sakiTxs;

• kiTxvebi unda iyos aradamamcirebeli, araSeuracmyofeli;

• kiTxvari unda iwyebodes martivi kiTxvebiT;

• yvelaze mniSvnelovani SekiTxvebi ar unda ganTavsdes kiTxvaris bolos. 

eTikis normebis dacva

• konfidencialobis dacvis uzrunvelyofa/ar unda moxdes kvlevis Se-
degebis gamoqveynebis dros gamokiTxulis pirovnebis identificireba; 

• kvlevaSi monawileoba aris nebayoflobiTi da monawiles SeuZlia nebis-
mier dros Tqvas uari kvlevaSi monawileobaze. 
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SekiTxvebis magaliTebi kiTxvarisTvis

daazusteT kiTxva

dauzustebeli kiTxva

xSirad dadixarT salonSi wveris gasaparsad? 

diax  
ara

ufro metad dazustebuli kiTxva

ramdenjer iyaviT salonSi wveris gasaparsad bolo 1 Tvis 

ganmavlobaSi?

erTxel

orjer

samjer

samjer da da metjer

saerTod ar vyofilvar

ar vici/ar armaxsovs

kiTxva dasviT koreqtulad 

arakoreqtulia!

alkoholiki xarT? 

diax 

ara 

koreqtulia!

ramdenjer moixmareT alkoholi bolo 3 Tvis ganmavlobaSi?

yoveldRiurad

2-6 jer kviraSi

kviraSi erTxel

 ar vici/ar maxsovs

kiTxva dasviT martivi formulirebiT

kiTxva rTuladaa dasmuli

mowieT Tu  ara dReSi saSualod 2 kolofi sigareti   2010 
wlidan dRemde?

diax 

ara 
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kiTxva martivadaa dasmuli

saSualod ramden kolof sigarets eweviT bolo 3 wlis gan-
mavlobaSi?

< 1

1 _ 2

> 2

SekiTxvebis formati

daxuruli formatis _  arCeviTpasuxebiani

diax

ara

ar ici

yovelTvis

iSviaTad

arasodes

Ria formatis _ Tavisufali teqsti

Tqeni azriT, ra faqtorebma SeiZleba gamoiwvios adamianSi ...?  

___________________________________________________

___________________________________________________
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danarTi 3

samecniero kvlevis gegmis etapebis nimuSi

kvlevis gegmis 

komponentebi

kiTxvebi, raze pasuxsac gulisxmobs  kvlevis yoveli 

komponenti? 

sakvlevi kiTxva ratom vatareb cdas/eqsperiments/dakvirvebas? risi Ses-
wavla minda?

ra vici am sakiTxis Sesaxeb? kidev ra informacia mWir-
deba?

hipoTeza ras moveli kvlevis Sedegad?

cvladebi/kvlevis obieqti ra aris Cemi kvlevis sagani/obieqti/movlena/procesi da 
raze damokidebulebiT vikvlev?

resursebi ra damWirdeba kvlevis Casatareblad?

kvlevis etapebis/proce-
duris  aRwera

ras vakeTeb da ra TanmimdevrobiT vatareb cdas/eqsper-
iments/dakvirvebas? proceduris romelime etapis gameo-
reba aris Tu ara saWiro? Tu saWiroa, ramdenjer vimeo-
reb?

usafrTxoebis wesebi ramdenad usafrTxoa cda/eqsperimenti/dakvirveba? saW-
iroebis SemTxvevaSi rogor vicav eTikur normebs?

monacemTa aRricxva ra miviRe, ra davinaxe cdis/dakvirvebis/eqsperimentis 
Sedegad? rogor davafiqsiro/aRvricxo miRebuli Sede-
gebi? ra gamoviyeno amisTvis _ Canawerebi, dakvirvebis 
dRiuri, monacemebis cxrili, Canaxatebi, Tu foto da 
videomasala gadaviRo?

monacemTa analizi ras niSnavs/raze miuTiTebs miRebuli Sedegebi/monaceme-
bi? am mizniT damWirdeba Tu ara grafikebis/diagramebis 
ageba da amisTvis kompiuteriT sargebloba?

daskvna ras miCenebs cdis/dakvirvebis/eqsperimentis Sedegebis 
analizi? miRebuli monacemebi maZlevs Tu ara saSuale-
bas gavakeTo sakvlevi kiTxvis Sesabamisi daskvna? Cemi 
daskvna daemTxva Tu ara Cems hipoTezas?

kvlevis Sedegebisa da 
daskvnis  gaziareba

rogor gavuziaro Cemi kvlevis Sedegebi Cems Tanak-
laselebs/maswavlebels? kvlevis angariSi posterze war-
movadgino Tu vordis failSi movamzado? posteri flip-
Cartze Tu eleqtronuli versiis saxiT  warmovadgino?
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danarTi 4

sazogadoebasTan urTierTobis formebs didi xnis istoria aqvs da mudmivad 
ganicdis cvlilebebs. sazogadoebasTan urTierTobis erT-erTi formaa saja-
ro leqcia. sazogadoebasTan urTierTobis specifika, maT Soris sajaro leqci-
is formatiT, dagegmvis gareSe ar arsebobs. dagegmva am dargSi sasicocxlod 
mniSv nelovania, radgan dagegmili leqcia iZleva mxolod xelSesaxeb Sedegs. sa-
jaro leqciis dagegmvisas mniSvnelovania Semdegi aspeqtebis gaTvaliswineba:

1. pirvel rigSi unda ganisazRvros sajaro leqciis Tema da mizani. leq ciis 
Tema unda iyos mocemuli momentisTvis sazogadoebisTvis aqtualuri,  
saintereso da mniSvnelovani.

2. informacia im SemTxvevaSi aris aqtualuri, rodesac igi asaxavs sazoga-
doebaSi mimdinare viTarebas da/an es informacia miRebis Semdeg droulad 
gamosadegia.

3. informacia ramdenad sruli da sandoa, ramdenad morgebulia sazogado e-
bis saWiroebebTan. 

4. informaciis vizualizacia – vizualizacia gamoiyeneba teqnikuri mniSvne-
lobiT da zepiri komunikaciis vizualuri saSualebebiT gamdidrebas 
niSnavs. adamiani informaciis umetes nawils mxedvelobis daxmarebiT, 
vizualu rad Rebulobs. momxsenebeli informaciis gadacemisas aqtiu-
rad unda iyenebdes vizualizaciis saSualebebs sqemebis, fotoebisa da/
an video masalis saxiT. vizualizacia unda grZeldebodes mTeli leqciis 
ganmavlobaSi.

5. saWiroa auditoriis, msmenelebis Taviseburebebis gaTvaliswineba. amasTan 
dakavSirebuli rekomendaciebi:
• Tu msmeneli Tavs arakomfortulad an daZabulad grZnobs, mas uWirs 

informaciis aRqma da damaxsovreba. amitom, izruneT imaze, rom saub-
ris daswyisSive mouxsnaT msmenels daZabuloba; 

• ZiriTadad, msmenels yvelaze kargad teqstis dasawyisi da bolo 
amaxsovrdeba, amitom kargad gansazRvreT ras ityviT leqciis dasaw-
yissa da boloSi; 

• Tqven mniSvnelovnad SeamsubuqebT msmenelis amocanas, Tu Tqveni teqs-
ti kargad struqturirebuli iqneba;

• teqstis gagebasa da damaxsovrebas xels uwyobs misi magaliTebiT gam-
didreba; 

• SeecadeT, moeridoT zogad gamonaTqvamebs. isaubreT rac SeiZleba me-
tad konkretulad; 

• SeecadeT amomwuravad ilaparakoT, rom saubris dasrulebis Semdeg mo-
saubres ar sWirdebodes damatebiTi daskvnebis gakeTeba.

 sajaro leqcia
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danarTi 5

modeli (frang. modèle, laT. modulus-dan — „analogi, nimuSi“) — sistema, 
romlis gamokvlevebic emsaxureba sxva sistemis Sesaxeb informaciis miRebas, 
es aris gamartivebuli warmodgena realuri mowyobilobis/sistemis da/an masSi 
mimdina re procesebisa da movlenebis Sesaxeb. modelebis ageba da gamokvleva, 
anu mode lireba, amartivebs realur sistemaSi (procesSi...) arsebuli Tvisebebisa 
da kanonzomierebebis gamokvlevas. 

adamiani Tavis samecniero, saganmanaTleblo, teqnologiur da mxatvrul 
saqmianobaSi mudmivad qmnis da iyenebs garemomcveli samyaros modelebs. mode-
lebi saSualebas gvaZlevs, TvalsaCinod warmovidginoT obieqtebis formebi da 
procesebi, gansakuTrebiT ki isini, romelTa uSualod danaxva da warmodgena 
SeuZlebelia (Zalian didi an Zalian patara obieqtebi, Zalian swrafad an Zalian 
nela mimdinare procesebi da sxv.). modelirebis obieqti SeiZleba iyos sagani, 
movlena da procesi.

modeli SeiZleba iyos fizikuri (mag., mulaJi, maketi), kognitur-vizualuri 
(mag., sqema, diagrama, aplikacia), an kompiuteruli (mag. simulacia).

saWiroa, rom sworad Seafaso ama Tu im modelis Rirsebebi an misi SezRudve-
bi Sesabamis obieqtTan, movlenasTan, moqmedebis meqanizmTan mimarTebiT, SeZlo 
misi sxva modelTan Sedareba.

modeli da modelireba
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 abreviatura _ sityva, romelic war-
moadgens ori an ramdenime sityvis 
Semoklebas.

 avadmyofobis istoria _ eqimis mokle 
Canawerebi avadmyofis simptomebisa da 
mkurnalobis mimdinareobis Sesaxeb.

 anamnezi _ avadmyofobis ganviTarebis 
istoria, romelsac  eqimi moipovebs 
avadm yofis an misi axloblebis monaTx-
robis mixedviT. 

 andrologi _ mecnieri, romelic Seis-
wavlis mamakacTa organizmis fiziolo-
giasa da paTologias, aseve mamakacTa 
sasqeso organoebis daavadebebs, maT 
diagnostikasa da mkurnalobas.

 biologiurad aqtiuri nivTiereba _ ro-
melic sul mcire doziTac axdens sa-
Tanado efeqts.

 diagnozi _ avadmyofis mravalmxriv 
gamokvlevaze dafuZnebuli saeqimo 
daskvna.

 dinastia _ erTi da imave gvaris mefee-
bi, romlebic TanamimdevrobiT cvlian 
erTmaneTs taxtze naTesaobis da mem-
kvidreobis uflebis safuZvelze.

 endokrinologia _ medicinis dargi, 
romelic Seiswavlis Sinagani sekreciis 
jirkv lebis mier sisxlSi gamoyofili 
hormonebis (aqtiuri nivTierebebi) or-
ganizmze zemoqmedebas.

 ereqcia _ mamakacis sasqeso asos gaber-
va da gamagreba sqesobrivi aRgznebis 
dros.

 venerologi _ eqimi, romelic mkur-
nalobs sqesobrivi gziT gadamdeb in-
feqciebs.

 eqstrimi _ anu gadaWarbebuli, araor-
dinaluri, eqstremaluri moqmedebebi 
romlebic sicocxlisTvisaa saxifaTo.

 impotencia _ mamakacSi sqesobrivi kav-
Siris damyarebis uunaroba.

 in vitro _ aris meTodi, romlis meSveo-
biT qalis kvercxujredis da mamakacis 
spermatozoidebis Serwyma xdeba adamia-
nis organizmis gareT.

 kaTeteri _ samedicino xelsawyo _ mili, 

romelic SehyavT sxeulis arxebsa da 
RruebSi.

 kampania _ muSaoba, romelic tardeba 
garkveul periodSi raime mniSvnelovani 
sazogadoebriv-politikuri an sameur-
neo amocanis Sesasruleblad.

 kognituri sqema _ informaciis, mo-
nacemebis organizeba sxvadasxva tipis 
sqemebSi.

 mdgradi ganviTareba _ biologiuri re-
sursebis iseTi gziT da siswrafiT ga-
moyeneba, romelic momavalSi ar ga-
moiwvevs saxeobaTa mravalferovnebis 
Semcirebas da mas momavali Taobebi 
saWiroebebis gaTvaliswinebiT Seinar-
Cunebs.

 mean-ginekologi _ eqimi, romelic ikv-
levs qalis reproduqciuli organoebis 
daavadebebs, axdens maT diagnostikasa 
da mkurnalobas. 

 mistikuri _ zebunebrivi.
 paranoia _ fsiqikuri daavadeba, romel-

sac axasiaTebs afeqturi bodviTi idee-
bi.

 paleontologia _ mecniereba gadaSen-
ebul cxovelTa da mcenareTa Sesaxeb; 
swavlobs maT ganamarxebuli naSTebis 
mixedviT.

 pesticidi _ qimiuri nivTierebebi, rom-
lebic gamoiyeneba mavneblebis winaaRm-
deg.

 rekombinacia _ am SemTxvevaSi zigotaSi 
genebis axali SeTanawyobis _ axali kom-
binaciis _ warmoqmna.

 slogani _ mokled formulirebuli lo-
zungi, devizi, mowodeba.

 transi _ cnobierebis fxizeli mdgo-
mareobis droebiTi Secvla, romelic 
moicavs yuradRebisa da STagonebado-
bis momatebas.

 frigidoba _ rodesac qali gulgrilia 
sqesobrivi kavSiris mimarT da ugrZno-
bia intimuri urTierTobis dros.

 halucinacia _ mcdari aRqma, roca in-
divids esmis an xedavs imas, rac awymoSi 
obieqturad ar aris mocemuli.

ganmartebiTi leqsikoni






