
16. interdisciplinuri samagistro programa: “ekologia, biogeografia da 
istoriuli geologia”.

 “Ecology, Biogeography and Historical Geology”.
misaniWebeli akademiuri xarisxi: sabunebismetyvelo mecnierebaTa magistri 

(ekologia, biogeografia da istoriuli geologia)
MSc. in Environmental Sciences (Ecology, Biogeography and Hystorical Geology)

samagistro programis xelmZRvaneli: sruli profesori arnold gegeWkori
samagistro programis struqtura. samagistro programa dafuZnebulia sami 
dargis – biologiis, geografiisa da istoriuli geologiis swavlebaze da 
Sedgeba oTxi modulisagan:

moduli 1. “biogeografia; dedamiwis biomebi”, “Biogeography; Biomes of the 
Earth” (biologia, Biology; geografia, Geography). xelmZRvaneli –
biologiis mecnierebaTa doqtori, prof. arnold gegeWkori
moduli 2. “ekologia da garemos kontroli”, “Ecology and Environmental 
Control” (biologia, Biology). xelmZRvaneli – biologiis mecnierebaTa 
doqtori, prof. gia qajaia
moduli 3. “geografia da geoekologia”, “Geography and Geoecology” 
(geografia, Geography). xelmZRvaneli – geografiis mecn. doqtori, prof. 
nodar elizbaraSvili
moduli 4. “istoriuli geologia”, “Historical Geology” (geologia, Geology).
xelmZRvaneli – geologiis mecn. doqtori, prof. guram RonRaZe

samagistro programis sakvalifikacio daxasiaTeba
preambula. XVI-XIX saukuneebSi ganxorcielebulma udidesma geografiulma 
aRmoCenebma cxadi gaxades dedamiwis biomravlferovneba. es aris daaxloe-
biT 1,5 milioni saxeobis organizmi, gaerTianebuli cocxal organizmTa 5-6 
samefoSi. 

sicocxlis ganviTarebis kanonzomierebebi aisaxa C. darvinis paradigmul 
naSromSi – “saxeobaTa warmoSoba . . .” (1859).

sicocxlis warmoSobaze pirveli Teoria, erTmaneTisagan damoukideblad 
SemuSavebuli iqna a. oparinisa (1924) da j. holdeinis (1929) mier. dedamiwaze 
sicocxlis avtoqTonuri gziT warmoSobis SesaZlebloba eqsperimentulad 
daadastura a. milerma (1953).

mecnierebas cocxali organizmebisa da garemos urTierTobis Sesaxeb –
ekologia, safuZveli Cauyara e. hekelma (1866), XX s-is 20-30-ian wlebSi v. 
vernadskim Seqmna zogadi moZRvreba biosferoze (dedamiwis cocxali 
organizmebiT dasaxlebuli garsi). 

sicocxlis geografiaze (fito-, zoo-, biogeografia) moZRvrebis SeqmnaSi 
didi wvlili Seitanes a. humboldtma (1807-1834), a. dekandolma (1855), a. 
uolesma (1876). istoriuli geologiis ganviTarebas udidesi biZgi misca C. 
laielma (1866). a. vegeneris kontinentebis dreifis paradigmulma Teoriam 
(1912), romelmac 1960-iani wlebidan "filebis globaluri teqtonikis" saxel-
wodeba miiRo, araerT gadauwyvetel problemas gasca pasuxi bunebis Sems-
wavlel mecnierebaTa mraval dargSi.

Tanamedrove mecniereba xasiaTdeba calkeul disciplinebSi, maT ganSto-
ebebSi Rrma specializaciiT. aRniSnulma didi warmateba moutana am discip-
linebs. meore mxriv, dedamiwis geografiul garsSi, biosferoSi, ekosisteme-



bSi mimdinare rTul procesebSi Casawvdomad, cocxal da aracocxal bune-
baze geologiuri fluqtuaciebis Tanaswori, anTropogenuli presis dasad-
genad, aucilebelia garemos darviniseuli, humboldtiseuli, hekeliseuli 
interdisciplinuri xedva.

kavkasia evropasa da azias Soris Tavisi eqstraordinaluri, sakvanZo 
mdebareobiT, organuli samyaros iSviaTi heterogenurobiT gamoirCeva. misi 
ori regioni – kolxeTi da TaliSi – miocenur-pliocenuri warmoSobis re-
liqtebiT, erT-erTi yvelaze cnobili refugiumebia zomieri klimatis evra-
ziaSi. kompetenturi garemosdaciTi saerTaSoriso organizaciebis – IUCN, 
CEPF-is mier kavkasia, Tavisi biomravalferovnebiT Setanilia msoflios 25 
umdidres, erTdroulad safrTxeSi myof ekoregions Soris – “cxel wer-
tilSi”. 

kavkasiis biomravalferovneba yvelaze metad saqarTveloSia foku-
sirebuli. Cvens qveyanas landSaftebis mravalferovnebis mxriv msoflioSi 
mecamete adgili ukavia! 

zemoT Tqmulidan cxadia, Tu kavkasia da, kerZod saqarTvelo, rogorc in 
vivo laboratoria, ra umniSvnelovanes rols TamaSobs mecnier-bunebismetyve-
lebisTvis, ra didi perspeqtiva aqvs mas ekoturizmisa da samecniero 
turizmis gasaviTareblad.

damoukidebeli saqarTvelos axalgazrdobis erTi nawilis –  momaval 
bunebismetyvelTa – XXI saukunis dasawyisis Sesatyvisi codniT aRWurvisa 
da saTanado xedvis gamomuSavebisaTvis, calkeul saganSi Rrma specializa-
ciasTan erTad, aucilebelia maTi multidisciplinuri ganaTleba. saTanado 
sferoSi aseT insterdisciplinur dargebad migvaCnia ekologia, biogeogra-
fia da geoekologia, landSafturi geografiis sxva dargebTan da isto-
riul geologiasTan erTad.

msgavsi konceptualuri xedva udevs safuZvlad warmodgenil samagistro 
programas. igi aprobirebulia evropis, aSS-sa da avstraliis universiteteb-
Si da iswavleba grifebiT – “garemos Semswavleli mecnierebebi” 
(Environmental Sciences) da “garemos Semswavleli geomecnierebebi” (Environmental 
Geosciences).

samagistro programa – “ekologia, biogeografia, istoriuli geologia” 
– eyrdnoba sabunebismetyvelo mecnierebebis sami dargis: biologiis (bio-
mravalferovneba, ekologia), geografiis (sxva dargebTan erTad, 
landSaftTmcodneoba), istoriuli geologiis monacemebs, cocxali da 
aracocxali bunebis Semswavlel mecnierebebs ki programaSi interdisci-
plinuri dargi – biogeografia aerTianebs.
programaSi arsebiTia triada: cocxali organizmebi (neontologia);
istoriuli geologia paleontologiis safuZvlebiT (dedamiwis geologiu-
ri ganviTarebisa da sicocxlis ganviTarebis istoria); cocxal organizmTa 
saarsebo garemo (ekologia). yuradReba gamaxvildeba funqcionalur urTi-
erTkavSirze: dedamiwis geografiuli garsi (liTo-, hidro-, atmosfero), 
biosfero, anTropogenuli presi.

mizani. 

 farTo profilis bunebismetyvelTa momzadeba;



 cocxalsa da aracocxal bunebaze informaciis Sedegad studentSi  
sagnebsa da movlenebze mizez-Sedegobrivi kavSirebis, eqstrapolaciis 
unaris gamomuSaveba;

 magistrantisaTvis multidisciplinuri codnis micema cocxalsa da 
aracocxal bunebaze, neontologiur da paleontologiur sferoebze, 
rac ase aucilebelia Cvens qveyanaSi ekoturizmis (aRniSnuli terminis 
etimologiis zusti, pirdapiri gaTvaliswinebiT) danergva-
ganviTarebisaTvis.

 studentisaTvis sabaziso, mravalmxrivi codnis micema, romlis 
integrireba “turizmis magistris” (Master of Tourism) Tundac erTwlian 
kursSi, friad nayofier Sedegs gamoiRebs.

Sedegi.

 SemoTavazebuli programa is safuZvelia, romelzedac dayrdnobiT 
kursdamTavrebuls SesaZlebloba eZleva momavalSi swori gziT, 
racionalurad ganaviTaros Tavisi codna; gadadgas nabiji swavlebis 
misame etapze – doqturanturaSi.

 miRebuli codna biologiidan, geografiidan, istoriuli geologiidan, 
rogorc iTqva, friad waadgeba dainteresebul pirT ekoturizmis sferoSi 
specializaciisaTvis.

 SemoTavazebuli programiT dainteresebuli studentebi aiTviseben savele 
da laboratoriuli saqmianobis meTodikas; Seiswavlian mecnierebis Camo-
Tvlil dargebSi specifikuri terminebs inglisur enaze; dauflebian fo-
tografias: landSaftebis, konkretuli – cocxali Tu aracocxali obieq-
tebis, bunebis Zeglebis firze gadatanas; sasurvelia aiTvison samecniero 
statiis gaformeba, mecnierebis Temaze moxsenebis Sedgenis struqtura.

dasaqmebis sfero. samecniero-kvleviTi institutebi (biologiis, geografiis, 
geologiisa da sxva profiliT); adgilobrivi, regionuli da saerTaSoriso 
ekologiuri, geoekologiuri da sxva proeqtebi; kerZo kompaniebi (BP, BTC, 
GPC da sxva), romlebsac aqvT garemosdacviTi programebi; garemos da
bunebrivi resursebis dacvis, soflis meurneobis, ganaTlebis da mecniere-
bis, ekonomikis, Tavdacvis, sagareo saqmeTa saministroebi; arasamTavrobo 
organizaciebi, satyeo, miwaTmoqmedebis, kadastrisa da sxva departamentebi; 
nakrZalebi, erovnuli parkebi da zoologiuri parkebi;  kerZo zoo- da 
botanikuri baRebi da a.S. municipaluri samsaxuri; turistuli saagentoebi; 
saswavlo-saganmanaTleblo organizaciebi – skolebi, kolejebi, umaRlesi 
saswavleblebi, muzeumebi da a.S.
5. samagistro programaze miRebis winapirobebi.

 samagistro programaze Cabareba SeuZliaT biologiis da geografiisa da 
geologiis bakalavris xarisxis mqone pirebs. aseve SesaZlebelia magis-
traturis saTanado kursi gaiaron universitetis zusti da 
sabunebismetyvelo fakultetis sxva dargebdamTavrebulma bakalavrebma 
– qimikosebma, fizikosebma, maTematikosebma da a.S. amitom, sagamocdo 
programa agebuli iqneba sami dargis fundamentur cnebebsa da 
principebze, romelTa aTvisebis SesaZlebloba eqnebaT arabiologebsac 



– geografebsa da geologebs (samuSao gamocdileba aucilebeli ar 
aris).

 magistraturaSi Cabarebis msurvelebma sasurvelia warmoadginon infor-
macia samecniero konferenciebSi, eqspediciebSi monawileobis Sesaxeb 
(aRniSnuli informacia savaldebulo ar aris, igi upiratesobas aniWebs 
students misaReb gamocdebSi erTnairi qulebis mopovebis SemTxvevaSi). 

 friad sasurvelia programaze Semomsvleli flobdes ZiriTad 
kompiuterul programebs (Microsoft Office Programs, Internet).

 magistraturaSi Semsvlelma unda Caabaros CamoTvlili enebidan (ing-
lisuri, germanuli, franguli, italiuri, espanuri, rusuli), romelime.

sagamocdo sakiTxebi

1. swavleba biosferos Sesaxeb
2. ekosistemebi da biocenozebi
3. kvebiTi jaWvebi, ekologiuri piramidebi
4. atmosferos qimia
5. wyali da misi cvlileba anTropogenuli faqtoris gavleniT

literatura
1. g. supataSvili, g. qajaia, “garemo da adamiani”, Tsu, 2001

biogeografia

1. biogeografiis sagani da amocanebi
2. areali, organizmTa gavrceleba; viwro da farTo arealebi; cneba 
paleoendemebsa da neoendemebze
3. organizmTa holarqtikuli areali, masSi Semavali ori samefo (olqi)
4. dedamiwis biomebi: zomieri klimatis stepebi
5. dedamiwis biomebi: tundra

literatura: 
1. k. mgelaZe, “biogeografia”, 1983 (1, 3, 4, 5 sakiTxebi).
2. a. janaSvili, “zoogeografia”. 1974 (2 sakiTxi)
3. r. gagniZe, “mcenareTa geografia”, 1996 (2 sakiTxi)
4. arn. gegeWkori, “biogeografia, dedamiwis biomebi”, Tsu, eleqtronuli 
versia (291-316; 371-386 gv., 4, 5 sakiTxebi)

geografia

1. geografiuli garsis zogadi kanonzomierebebi
2. mTiani teritoriebis geoekologiuli problemebi
3. saqarTvelo da msoflio
4. saqarTvelos geografiuli (zogad-geografiuli, fizikur-geografiuli, 
ekonomikur-geografiuli da geopolitikuri) mdebareoba
5. saqarTvelos rekreaciuli resursebi



literatura
1. “saqarTvelos geografia”. saxelmZRvanelo umaRlesi saswavleblebis 
studentebisaTvis, avtorTa koleqtivi, Tsu, 2003 

istoriuli geologia

1. istoriuli geologiis arsi
2. geoqronologiuli skala, anu welTaRricxva (erebi, periodebi, epoqebi)
3. paleontologiuri mecnierebis arsi
4. dedamiwis geologiuri ganviTarebis istoria (kambriuliswina –arqeuli, 
proterozouli)
5. dedamiwis geologiuri ganviTarebis istoria (paleozour-mezozour-
kainozouri erebis ganmavlobaSi)

literatura:
1. g. RonRaZe, “geologiis safuZvlebi”, Tsu, 2001 
2. g. RonRaZe, “paleontologia” (leqciebis kursi, xelnaweri beWduri saxiT)



16. interdisciplinuri samagistro programa: “ekologia, biogeografia da istoriuli geologia”.


 “Ecology, Biogeography and Historical Geology”.

misaniWebeli akademiuri xarisxi: sabunebismetyvelo mecnierebaTa magistri (ekologia, biogeografia da istoriuli geologia)


MSc. in Environmental Sciences (Ecology, Biogeography and Hystorical Geology)


samagistro programis xelmZRvaneli: sruli profesori arnold gegeWkori 


samagistro programis struqtura. samagistro programa dafuZnebulia sami dargis – biologiis, geografiisa da istoriuli geologiis swavlebaze da Sedgeba oTxi modulisagan:

moduli 1. “biogeografia; dedamiwis biomebi”, “Biogeography; Biomes of the Earth” (biologia, Biology; geografia, Geography). xelmZRvaneli – biologiis mecnierebaTa doqtori, prof. arnold gegeWkori


moduli 2. “ekologia da garemos kontroli”, “Ecology and Environmental Control” (biologia, Biology). xelmZRvaneli – biologiis mecnierebaTa doqtori, prof. gia qajaia


moduli 3. “geografia da geoekologia”, “Geography and Geoecology” (geografia, Geography). xelmZRvaneli – geografiis mecn. doqtori, prof. nodar elizbaraSvili


moduli 4. “istoriuli geologia”, “Historical Geology” (geologia, Geology). xelmZRvaneli  – geologiis mecn. doqtori, prof. guram RonRaZe


samagistro programis sakvalifikacio daxasiaTeba


preambula. XVI-XIX saukuneebSi ganxorcielebulma udidesma geografiulma aRmoCenebma cxadi gaxades dedamiwis biomravlferovneba. es aris daaxloebiT 1,5 milioni saxeobis organizmi, gaerTianebuli cocxal organizmTa 5-6 samefoSi. 


sicocxlis ganviTarebis kanonzomierebebi aisaxa C. darvinis paradigmul naSromSi – “saxeobaTa warmoSoba . . .” (1859).


sicocxlis warmoSobaze pirveli Teoria, erTmaneTisagan damoukideblad SemuSavebuli iqna a. oparinisa (1924) da j. holdeinis (1929) mier. dedamiwaze sicocxlis avtoqTonuri gziT warmoSobis SesaZlebloba eqsperimentulad daadastura a. milerma (1953).


mecnierebas cocxali organizmebisa da garemos urTierTobis Sesaxeb – ekologia, safuZveli Cauyara e. hekelma (1866), XX s-is 20-30-ian wlebSi v. vernadskim Seqmna zogadi moZRvreba biosferoze (dedamiwis cocxali organizmebiT dasaxlebuli garsi). 


sicocxlis geografiaze (fito-, zoo-, biogeografia) moZRvrebis SeqmnaSi didi wvlili Seitanes a. humboldtma (1807-1834), a. dekandolma (1855), a. uolesma (1876). istoriuli geologiis ganviTarebas udidesi biZgi misca C. laielma (1866). a. vegeneris kontinentebis dreifis paradigmulma Teoriam (1912), romelmac 1960-iani wlebidan "filebis globaluri teqtonikis" saxelwodeba miiRo, araerT gadauwyvetel problemas gasca pasuxi bunebis Semswavlel mecnierebaTa mraval dargSi.


Tanamedrove mecniereba xasiaTdeba calkeul disciplinebSi, maT ganStoebebSi Rrma specializaciiT. aRniSnulma didi warmateba moutana am disciplinebs. meore mxriv, dedamiwis geografiul garsSi, biosferoSi, ekosistemebSi mimdinare rTul procesebSi Casawvdomad, cocxal da aracocxal bunebaze geologiuri fluqtuaciebis Tanaswori, anTropogenuli presis dasadgenad, aucilebelia garemos darviniseuli, humboldtiseuli, hekeliseuli interdisciplinuri xedva.


kavkasia evropasa da azias Soris Tavisi eqstraordinaluri, sakvanZo mdebareobiT, organuli samyaros iSviaTi heterogenurobiT gamoirCeva. misi ori regioni – kolxeTi da TaliSi – miocenur-pliocenuri warmoSobis reliqtebiT, erT-erTi yvelaze cnobili refugiumebia zomieri klimatis evraziaSi. kompetenturi garemosdaciTi saerTaSoriso organizaciebis – IUCN, CEPF-is mier kavkasia, Tavisi biomravalferovnebiT Setanilia msoflios 25 umdidres, erTdroulad safrTxeSi myof ekoregions Soris – “cxel wertilSi”. 


kavkasiis biomravalferovneba yvelaze metad saqarTveloSia fokusirebuli. Cvens qveyanas landSaftebis mravalferovnebis mxriv msoflioSi mecamete adgili ukavia! 


zemoT Tqmulidan cxadia, Tu kavkasia da, kerZod saqarTvelo, rogorc in vivo laboratoria, ra umniSvnelovanes rols TamaSobs mecnier-bunebismetyvelebisTvis, ra didi perspeqtiva aqvs mas ekoturizmisa da samecniero turizmis gasaviTareblad.


damoukidebeli saqarTvelos axalgazrdobis erTi nawilis –  momaval bunebismetyvelTa – XXI saukunis dasawyisis Sesatyvisi codniT aRWurvisa da saTanado xedvis gamomuSavebisaTvis, calkeul saganSi Rrma specializaciasTan erTad, aucilebelia maTi multidisciplinuri ganaTleba. saTanado sferoSi aseT insterdisciplinur dargebad migvaCnia ekologia, biogeografia da geoekologia, landSafturi geografiis sxva dargebTan da istoriul geologiasTan erTad.


msgavsi konceptualuri xedva udevs safuZvlad warmodgenil samagistro programas. igi aprobirebulia evropis, aSS-sa da avstraliis universitetebSi da iswavleba grifebiT – “garemos Semswavleli mecnierebebi” (Environmental Sciences) da “garemos Semswavleli geomecnierebebi” (Environmental Geosciences).


samagistro programa – “ekologia, biogeografia, istoriuli geologia” – eyrdnoba sabunebismetyvelo mecnierebebis sami dargis: biologiis (biomravalferovneba, ekologia), geografiis (sxva dargebTan erTad, landSaftTmcodneoba), istoriuli geologiis monacemebs, cocxali da aracocxali bunebis Semswavlel mecnierebebs ki programaSi interdisciplinuri dargi – biogeografia aerTianebs.


programaSi arsebiTia triada: cocxali organizmebi (neontologia); istoriuli geologia paleontologiis safuZvlebiT (dedamiwis geologiuri ganviTarebisa da sicocxlis ganviTarebis istoria); cocxal organizmTa saarsebo garemo (ekologia). yuradReba gamaxvildeba funqcionalur urTierTkavSirze: dedamiwis geografiuli garsi (liTo-, hidro-, atmosfero), biosfero, anTropogenuli presi.


mizani. 


· farTo profilis bunebismetyvelTa momzadeba;


· cocxalsa da aracocxal bunebaze informaciis Sedegad studentSi  sagnebsa da movlenebze mizez-Sedegobrivi kavSirebis, eqstrapolaciis unaris gamomuSaveba;


· magistrantisaTvis multidisciplinuri codnis micema cocxalsa da aracocxal bunebaze, neontologiur da paleontologiur sferoebze, rac ase aucilebelia Cvens qveyanaSi ekoturizmis (aRniSnuli terminis etimologiis zusti, pirdapiri gaTvaliswinebiT) danergva-ganviTarebisaTvis.


· studentisaTvis sabaziso, mravalmxrivi codnis micema, romlis integrireba “turizmis magistris” (Master of Tourism) Tundac erTwlian kursSi, friad nayofier Sedegs gamoiRebs.


Sedegi. 


· SemoTavazebuli programa is safuZvelia, romelzedac dayrdnobiT kursdamTavrebuls SesaZlebloba eZleva momavalSi swori gziT, racionalurad ganaviTaros Tavisi codna; gadadgas nabiji swavlebis misame etapze – doqturanturaSi.


· miRebuli codna biologiidan, geografiidan, istoriuli geologiidan, rogorc iTqva, friad waadgeba dainteresebul pirT ekoturizmis sferoSi specializaciisaTvis.


· SemoTavazebuli programiT dainteresebuli studentebi aiTviseben savele da laboratoriuli saqmianobis meTodikas; Seiswavlian mecnierebis CamoTvlil dargebSi specifikuri terminebs inglisur enaze; dauflebian fotografias: landSaftebis, konkretuli – cocxali Tu aracocxali obieqtebis, bunebis Zeglebis firze gadatanas; sasurvelia aiTvison samecniero statiis gaformeba, mecnierebis Temaze moxsenebis Sedgenis struqtura.


dasaqmebis sfero. samecniero-kvleviTi institutebi (biologiis, geografiis, geologiisa da sxva profiliT); adgilobrivi, regionuli da saerTaSoriso ekologiuri, geoekologiuri da sxva proeqtebi; kerZo kompaniebi (BP, BTC, GPC da sxva), romlebsac aqvT garemosdacviTi programebi; garemos da bunebrivi resursebis dacvis, soflis meurneobis, ganaTlebis da mecnierebis, ekonomikis, Tavdacvis, sagareo saqmeTa saministroebi; arasamTavrobo organizaciebi, satyeo, miwaTmoqmedebis, kadastrisa da sxva departamentebi; nakrZalebi, erovnuli parkebi da zoologiuri parkebi;  kerZo zoo- da botanikuri baRebi da a.S. municipaluri samsaxuri; turistuli saagentoebi; saswavlo-saganmanaTleblo organizaciebi – skolebi, kolejebi, umaRlesi saswavleblebi, muzeumebi da a.S.


5. samagistro programaze miRebis winapirobebi.


· samagistro programaze Cabareba SeuZliaT biologiis da geografiisa da geologiis bakalavris xarisxis mqone pirebs. aseve SesaZlebelia magistraturis saTanado kursi gaiaron universitetis zusti da sabunebismetyvelo fakultetis sxva dargebdamTavrebulma bakalavrebma – qimikosebma, fizikosebma, maTematikosebma da a.S. amitom, sagamocdo programa agebuli iqneba sami dargis fundamentur cnebebsa da principebze, romelTa aTvisebis SesaZlebloba eqnebaT arabiologebsac – geografebsa da geologebs (samuSao gamocdileba aucilebeli ar aris).


· magistraturaSi Cabarebis msurvelebma sasurvelia warmoadginon informacia samecniero konferenciebSi, eqspediciebSi monawileobis Sesaxeb (aRniSnuli informacia savaldebulo ar aris, igi upiratesobas aniWebs students misaReb gamocdebSi erTnairi qulebis mopovebis SemTxvevaSi). 


· friad sasurvelia programaze Semomsvleli flobdes ZiriTad kompiuterul programebs (Microsoft Office Programs, Internet).


· magistraturaSi Semsvlelma unda Caabaros CamoTvlili enebidan (inglisuri, germanuli, franguli, italiuri, espanuri, rusuli), romelime.


sagamocdo sakiTxebi


1. swavleba biosferos Sesaxeb


2. ekosistemebi da biocenozebi


3. kvebiTi jaWvebi, ekologiuri piramidebi


4. atmosferos qimia


5. wyali da misi cvlileba anTropogenuli faqtoris gavleniT


literatura


1. g. supataSvili, g. qajaia, “garemo da adamiani”, Tsu, 2001


biogeografia


1. biogeografiis sagani da amocanebi


2. areali, organizmTa gavrceleba; viwro da farTo arealebi; cneba paleoendemebsa da neoendemebze


3. organizmTa holarqtikuli areali, masSi Semavali ori samefo (olqi)


4. dedamiwis biomebi: zomieri klimatis stepebi


5. dedamiwis biomebi: tundra


literatura: 

1. k. mgelaZe, “biogeografia”, 1983 (1, 3, 4, 5 sakiTxebi).


2. a. janaSvili, “zoogeografia”. 1974 (2 sakiTxi)


3. r. gagniZe, “mcenareTa geografia”, 1996 (2 sakiTxi)


4. arn. gegeWkori, “biogeografia, dedamiwis biomebi”, Tsu, eleqtronuli versia (291-316; 371-386 gv., 4, 5 sakiTxebi)


geografia


1. geografiuli garsis zogadi kanonzomierebebi


2. mTiani teritoriebis geoekologiuli problemebi


3. saqarTvelo da msoflio


4. saqarTvelos geografiuli (zogad-geografiuli, fizikur-geografiuli, ekonomikur-geografiuli da geopolitikuri) mdebareoba


5. saqarTvelos rekreaciuli resursebi


literatura


1. “saqarTvelos geografia”. saxelmZRvanelo umaRlesi saswavleblebis studentebisaTvis, avtorTa koleqtivi, Tsu, 2003 


istoriuli geologia


1. istoriuli geologiis arsi


2. geoqronologiuli skala, anu welTaRricxva (erebi, periodebi, epoqebi)


3. paleontologiuri mecnierebis arsi


4. dedamiwis geologiuri ganviTarebis istoria (kambriuliswina –arqeuli, proterozouli)


5. dedamiwis geologiuri ganviTarebis istoria (paleozour-mezozour-kainozouri erebis ganmavlobaSi)


literatura:


1. g. RonRaZe, “geologiis safuZvlebi”, Tsu, 2001 


2. g. RonRaZe, “paleontologia” (leqciebis kursi, xelnaweri beWduri saxiT)
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