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winasityvaoba

lfv[vfht cf[tkv.qdfytkj itlutybkbf cfvtlbwbyj-,bjkj
ubehb ghjabkbc cfcfofdkt,kt,bc cneltynt,bcfsdbc\ vfcib 
yfx­dtyt,bf= hjv vtwybtht,bc bctsb lfhut,b= hjujhbwff mbvbf lf 
vtlbwbyf= vzblhj rfdibhibf thsvfytssfy lf yt,bcvbth vfsufyib 
vbqotekb cfvtwybthj ofhvfnt,f cfcbrtsjl vjmvtlt,c vtjhbc 
ufydbsfht,fpt\

flfvbfybc jhufybpvb ofhvjflutyc thsudfh mbvbeh kf,jhf
njhbfc= hjvtkibw thslhjekfl vbvlbyfhtj,c w[jdtkmvtlt,b
cfsdbc fewbkt,tkb ghjwtct,b (,bjmbvbehb= ;fyudf-fqlutybsb= 
abpbjkjubehb lf c[df)\ sfyfvtlhjdt cneltync= eylf uffxyltc 
eyfh-xdtdt,b= hfsf c[df cf,eyt,bcvtn'dtkj lfhut,bc vtwybthekb 
vbqotdt,bc cfae.dtkpt vbqt,ekb wjlyf ufyfdhwjc lf ufvjb'tyjc 
vbpfylfcf[ekfl\ cojhtl fv vbpfyc tvcf[eht,f fdnjhbc vbth 
itvjsfdfpt,ekb cf[tkv.qdfytkj\ vfcib ufy[bkekbf sbsmvbc 
'dtkf .bhbsflb stjhbekb cfrbs[b= hjvkbc wjlyf vfqfkrdf
kbabwbehb cgtwbfkbcnbcsdbc fewbkt,tkbf= hfsf ufthrdtc 
wjw[fk  jhufybpvib vbvlbyfht vtnf,jkeh ghjwtct,ib hjujhw 
yjhvfkehb= bct gfsjkjubehb vlujvfhtj,bc lhjc\ ufhlf fvbcf= 
jhufybpvpt ufht afmnjht,bcf lf mbvbehb lf abpbjsthfgbekb 
cfiefkt,t,bc vjmvtlt,bcfc\

lfv[vfht cf[tkv.qdfytkjib ofhvjlutybkbf itvltub cfrdfy.
j cfrbs[t,b| fnjvbc tktmnhjyekb fqyfuj,bc stjhbf= fnjvbc 
.bhbsflb sdbct,t,b= s-= p-= d-= f- tktvtynt,bc fnjvt,bc tktmn
hjyekb cnhemneht,b lf c[df\ fvfdt lhjc= f[cybkbf ,bjcbcnt
vfib fhct,ekb mbvbehb ,vt,bc ,eyt,f= bjyehb ehsbthsmvtlt,f 
wbkt,ib lf f\i\

mbvbehb sthvjlbyfvbrf ofhvjlutybkbf sthvjlbyfvbrbc ^ lf 
^^ rfyjybcf lf mbvbehb ojyfcojhj,bc ufy[bkdbs\ yfxdtyt,bf= hjv  
tythubbc c[dflfc[df ajhvt,bc ehsbthsufhlfmvyf= hjvtkbw wj
w[fk jhufybpvib vbvlbyfhtj,c= tvjhxbkt,f fhfojyfcojhekb 
sthvjlbyfvbrbc ghbywbgt,c\

wjw[fk jhufybpvib vstkb hbub ghjwtct,b vbvlbyfhtj,c s[t
dfl afpfib\ fmtlfy ufvjvlbyfht= cf[tkv.qdfytkjib cfrvfj 'ehf
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lqt,f lftsvj bcts cfrbs[t,c= hjujhbwff [cyfht,b lf jcvjcehb 
vjdktyt,b= tktmnhjkbnt,b lf vfsb hjkb wjw[fk jhufybpvib= 
pH-vfxdtyt,tkb lf ,eathekb [cyfht,b= jhufybpvbc ae.t-v;fdehb 
ojyfcojhj,f= vbjukj,bybcf lf ]tvjukj,bybc uf/tht,f ;fyu,flbs 
lf jhufybpvbc ceysmdbc ghjwtcbc sfdbct,eht,fyb\

wjw[fk jhufybpvib= s[tdfl afpfib v'jab ybdsbtht,t,b evt
ntcfl ofhvjlutybkbf rjkjblehb cbcntvbc cf[bs\ fvbnjv t\o\ 
rjkjblt,b wfkrt sfdibf ufy[bkekb\ ufhlf fvbcf= yfxdtyt,bf c[df
lfc[df cf[bc rjkjbleh cbcntvfcf lf jhufybpvib fhct,ek s[tdfl 
afpfib v'ja cbcntvt,c ijhbc ehsbthsrfdibhb (vcufdct,f)\

wjw[fk jhufybpvib vbvlbyfht vtnf,jkehb lf c[df ghjwt
ct,b bubdt mbvbehb ghjwtct,bf= hjvkt,cfw ofhvfhsfdc rfnfkb
pehb vjmvtlt,bc vmjyt athvtynt,b\ fmtlfy ufvjvlbyfht= wfkrt 
sfdb t.qdyt,f mbvbehb rbytnbrbcf lf rfnfkbpbc= athvtynt,bcf 
lf athvtynekb htfmwbbc rbytnbrbc cfrbs[t,c\

cf[tkv.qdfytkjib ufy[bkekbf  wjw[fk jhufybpvib vbvlb
yfht lf cfvrehyfkj ghtgfhfnt,bc ntmyjkjubfib ufvj'tyt,ekb 
tktmnhjmbvbehb ghjwtct,b\ bcbyb cfae.dkfl eltdc ybdsbtht,f
sf rdktdbcf lf fyfkbpbc sfyfvtlhjdt vtsjlt,c= hfw yfx­dtyt,bf 
vbybc tktmnhjlbc vfufkbspt (pH-vfxdtyt,kbc ufpjvdf= cfrdktd 
[cyfhib CO2-bc itvwdtkj,bc ufycfpqdhf lf f\i\)+ ofhvjlutybkbf 
mcjdbkt,bcf lf e/htlt,bc tkufvnfhj,f\

,bjkjubehfl fmnbehb rjvgktmcehb yfthst,bc fqyfuj,f= 
kbsjyathvtynt,b= kbsjy-kbufylbc ]jvtjcnfpbc lfhqdtdf 
jhufybpvib= fctdt= [tkfnjsthfgbbc mbvbehb cfae.dkt,b vtnfl 
vybidytkjdfyb cfrbs[t,bf lf wfkrt sfdibf ufy[bkekb\

,jkj sfdb t.qdyt,f s-= p-= d-= f- cfcbwjw[kj tktvtynt,c\ 
yfxdtyt,bf= se hf gfsjkjubeh ghjwtct,c bodtdc jhufybpvib vfsb 
lfcfidt,b rjywtynhfwbbc lfhqdtdf\
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Sesavali
 

1. ra aris samyaroSi mudmivi da ra ganapirobebs am mudmivo-
bas? 

Cvens samyaroSi erTaderTi, rac aris mudmivi, aris 
cvlileba. cvlileba xdeba rogorc CvenSi, ise Cven 
gareT, irgvlivac. magaliTad, Tovli dneba, rkina 
iJangeba, Cven vizrdebiT, vxucdebiT da vkvdebiT.

2. rogor xdeboda qimiis, rogorc mecnierebad Camoyali-
beba? 

adamiani yovelTvis gamoirCeoda interesiT sxvada­
sxva movlenebis mimaT da swored am cnobismoyvare­
obam daudo safuZveli qimiis, rogorc mecnierebis 
ganviTarebasa da Camoyalibebas.

3. rogori mecnierebaa qimia?
qimia cvalebadi mecnierebaa. ase rom, qimikosebi med­
miv ZiebaSi arian, imisda mixedviT, Tu ra informacias 
Rebuloben mecnierebis sxvadasxva dargebidan.

4. ra mimarTulebebiT SeiZleba ganvixiloT qimiis dabadeba?
qimiis dabadeba SeiZleba ganvixiloT ori mimarTu­
lebiT: pirveli iZleva informacias nivTierebis 
qcevis Sesaxeb (liTonis gamodnoba, ludis xarSva, 
tyavis gamoyeneba); meore dakavSirebulia Zvel filo­
sofosebTan, romlebic iZlevian pasuxs materiis 
ZiriTad Tvisebebze.

5. riT gansxvavdeba Tanamedrove mecniereba Zveli berZnul 
filosofiisagan?

Tanamedrove mecniereba gansxvavdeba berZnuli filo­
sofiisagan midgomiT, radgan is emyareba ara marto 
logikas, aramed faqtebze sistematur da zedmiwevniT 
dakvirvebas. berZeni filosofosebis azriT, buneba 
4  elementis erTianoba iyo. dRes ki am elementebis 
raodenoba gacilebiT metia.

6. ra daadgina lauaziem?
lauaziem daadgina, rom haeri Seicavs Jangbads. wa­
moayena azri, rom yvela sagani wvisas haeridan iRebs 
Jangbads. wva Cqari procesia da Tan axlavs siTbo, 
sinaTle. sufTa haerze gasvlisas Cven airebis okea­
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neSi vxvdebiT da vimyofebiT molekulebis dabombvis 
qveS, rasac zianis moyenebac SeuZlia.

7. rogoraa formirebuli atmosfero dRevandeli Sexedule-
biT?

dRes arsebuli SexedulebiT, atmosfero formire­
bulia mTis qanebidan airebis gamoyofiT da planete­
zimelebidan (es aris planetis warmoqmnisa da pro­
toplaneturi airismagvari mtvris Rrublis Suale­
duri nawili, romlisganac dedamiwa Seiqmna). airebis 
warmoqmna xdeba aseve vulkanuri amofrqvevebis dros, 
wylis orTqlis saxiT, HCI, CO da a.S.)A

8. ra igulisxmeba gamoTqmaSi ,,mJava wvimebi"?
`mJava wvimebi~ garemos dabinZurebasTanaa dakavSire­
buli. es termini ixmareba maSin, roca wvimis wylis 
pH 5.6-ze naklebia. wyali, dabali pH-iT, xels uwyobs 
gruntis gaxsnas da gamoiyofa toqsikuri mineralebi, 
romlebic Seicavs alumins, mZime liTonebs, vercx­
liswyals (60% SO2, 40%NN

2
 haerSi dasaSvebia).

9. ra rols asrulebs qimia kacobriobis progressa da plan-
etis harmoniul ganviTarebaSi?

qimia asrulebs centralur da dadebiT rols Tana­
medrove sazogadoebaSi, is warmoadgens sistemas 
Cveni cxovrebis uzrunvelyofisaTvis, romlis gare­
Sec ver vicxovrebdiT. Qqimias didi wvlili Seaqvs 
kacobriobis progressa da planetis harmoniul 
ganviTarebaSi.

10.. mecnierebis romeli dargebi warmoadgens Tanamedrove 
medicinis safuZvels?

Tanamedrove medicinis safuZvels warmoadgens mo­
lekuluri biologia, molekuluriGgenetika, moleku­
luri farmakologia da paTologia, bioorganuli 
da bioaraorganuli qimia.

11. ra Seadgens sicocxlis safuZvels?
cocxali materiis safuZvels Seadgens: elementebi, 
molekulebi da makromolekulebi. isini maSin arian 
sicocxlis matareblebi, rodesac organizebulad 
urTierTqmedeben ujredis sivrcobriv struqtur­
aSi.

12. qimiuri reaqciebi medicinasa da adamianis organizmSi.
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medicina swavlobs sxvadasxva qimiur reaqcias, rome­
lic warimarTeba biologiur garemoSi. adamianis 
organizmSi daaxloebiT 100000 procesis realizacia 
xdeba. erT ujredSi SeiZleba ganxorcieldes 2000 
reaqcia. yvela biologiuri reaqcia xorcieldeba 
araorganuli da organuli nivTierebebis xarjze. 
cocxali ujredi didi da patara molekulebis sa­
mefoa, romlebic ganuwyvetliv urTierTobaSia, war­
moiSveba da qreba.

13. sasicocxlo elementebis mniSvneloba organizmis fiziolo-
giur da paTologiur procesebSi.

arsebobs ,,sicocxlis 16 elementi~, maT Soris, 10 
liToni: Na, K, Mg, Ca, Zn, Cu, Gz, Mn, Mo, Fe da 6 arali­
Toni: N, O, H, C ,P, S. cocxali organizmebi da mcena­
reebi mcire raodenobiT Seicaven B, F, CI, Br, J. sxvaTa 
Soris, sisxlis marilovani Sedgeniloba axlosaa 
zRvis wylis marilovan SedgenilobasTan, anu bune­
basa da adamians Soris korelacia arsebobs.

14. ra SeiZleba gamoiwvios organizmSi sxvadasxva nivTierebis 
gazrdam an Semcirebam?

civilizaciis ganviTarebam organizmSi gazarda 
iseTi nivTierebebis arseboba, romelic ar sWirdeba 
organizms cxovelmyofelobisaTvis.isini organizm­
Si xvdebian sakvebiT, wyliT, haeriT, garemosTan 
kontaqtiT. mravali adamianis organizmi kvalis sa­
xiT Seicavs toqsikur nivTierebebs: Hg, Pb, As. maTi 
koncentraciis gazrdam SeiZleba gamoiwvios daava­
debebi. kvebis produqtebis zedmeti rafinireba-ga­
sufTaveba iwvevs masobriv daavadebfs _ grips. Cr-is 
mcire raodenoba iwvevs aTerosklerozsa da miokar­
dis infaqts, mis naklebobas ukavSireben Saqrisa da 
kvebis sxva produqtebis zedmet rafinirebas. Zn-is 
koncentraciis cvlilebasTanaa dakavSirebuli av­
Tvisebiani daavadebis mimdinareoba. Ni _ sisxlis 
SededebasTan, Mn da Co _ gulis kunTis daavadebas­
Tan. mikroelementebis (Mn-is) dadgena sisxlSi sa­
Sualebas iZleva, adreul stadiaze gamovavlinoT 
daavadeba da SevZloT misi profilaqtika.
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15. stresuli mdgomareobiT gamowveuli daavadebebi.
stresul situaciebSi faruli ukmarisoba SeiZleba 
realuri gaxdes da gamoiwvios mZime daavadebebi. 
magaliTad, simsivnuri daavadeba farulad mimdina­
reobs 5-40 wlamde, rac SeiZleba gamowveuli iyos 
mikroelementebis koncentraciis SemcirebiT. ,,sico­
cxlis elementebis~ siWarbe an deficiti iwvevs 
paTologias. Adamianis masis 3%- liTonebia. isini 
Sedian fermentebis SemadgenlobaSi. mag: Mg _ 12 fer­
mentis SemadgenlobaSia, spilenZi _ 30; Fe _  70; Zn _ 
100. uliTonod sicocxle SeuZlebelia.

atomis eleqtronuli aRnagobis Teoria

16. ra Seiswavla nils borma 1913 wels?
1913 wels nils borma SeimuSava atomis eleqtro­
nuli aRnagobis modeli, romlis mixedviT, atomi 
Sedgeba dadebiTad damuxtuli birTvisa da mis 
garSemo mbrunavi eleqtronebisagan.

17. ramdeni postulati udevs safuZvlad boris Teorias?
boris Teorias safuZvlad udevs sami postulati:
1) birTvis garSemo eleqtroni brunavs ara nebi­
smieri, aramed gansazRvruli wriuli orbitebis 
garSemo. maT uwodes stacionaruli orbitebi. 2) 
stacionarul orbitaze moZraobisas eleqtroni ar 
gamoasxivebs eleqtromagnitur energias. 3) gamosx­
iveba xdeba eleqtronis erTi stacionaruli or­
bitidan meoreze naxtomisebri gadasvlis dros. am 
dros gamoiyofa an STainTqmeba eleqtromagnituri 
gamosxivebis qvanti, romlis energia tolia atomis 
saboloo da sawyisi mdgomareobebis energiebis 
sxvaobis.

18. rogoraa ganlagebuli eleqtronebi birTvis garSemo?
eleqtronebi birTvis garSemo ganlagebulia Sreeb­
ad. qimiur Tvisebebs gansazRvravs gare Sre. qimiuri 
reaqciebis dros adgili aqvs gare Sris eleqtro­
nebis gacemas an mierTebas. 

19. ramdeni qvanturi ricxvi arsebobs?
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arsebobs qvanturi ricxvebi _ n, l, m, s, romliTac 
xasiaTdeba eleqtronis mdgomareoba atomSi.

20. ras gansazRvravs atomSi qvanturi ricxvebi n, l, m?
n  _ mTavari qvanturi ricxvia, romelic Rebulobs 
dadebiT mTel mniSvnelobebs: 1, 2, 3... a.S. roca n=1, 
eleqtrons gaaCnia umciresi energia. n-is gazrdiT 
izrdeba eleqtronis energiac. amitom eleqtro­
nis mdgomareobas, gansazRvruls mTavari qvanturi 
ricxviT, uwodeben atomSi eleqtronis energetikur 
dones. l _ orbitaluri qvanturi ricxvia. is Rebu­
lobs mTel ricxviT mniSvnelobebs 0-dan (n_1)-mde, 
sadac n mTavari qvanturi ricxvia. Tu n=1, maSin n=0 
da a.S. m _ magnituri qvanturi ricxvia, romelic 
gansazRvravs eleqtronuli Rrublis orientacias 
sivrceSi. is Rebulobs mniSvnelobebs (+1)-dan (-
1)-mde. amgvarad, l-is sxvadasxva mniSvnelobisaTvis 
Rebulobs sxvadasxva mniSvnelobebs. ase magaliTad 
s-eleqtronebisaTvis (l=0), SesaZlebelia m-s hqondes 
mxolod erTi mniSvneloba (m = 0); p-eleqtronebi­
saTvis (l =1), SesaZlebelia m-s hqondes sami sxvada­
sxva mniSvneloba _ -1, 0, +1 da a.S.

21. ras ewodeba atomur-eleqtronuli orbitali?
eleqtronis mdgomareobas atomSi, gansazRvruls n, 
l, m qvanturi ricxvebiT da am ukanasknelis Sesaba­
misad gansazRvruls zomebiT, formiT da orientaci­
iT, ewodeba atomuri eleqtronuli orbitali.

22. ra aris spini (s)?
spini aris qvanturi ricxvi, romelic inglisurad 
niSnavs daxvevas. spini ar aris dakavSirebuli eleq­
tronis gadaadgilebasTan birTvis garSemo. igi 
gansazRvravs Tavis sakuTar mdgomareobas. mas aqvs 
mxolod ori mniSvneloba _ +1/2 da _1/2.

23. raSi mdgomareobs paulis principi?
paulis principis mixedviT, atomSi ar SeiZleba iyos 
ori iseTi eleqtroni, romelTa oTxive qvanturi 
ricxvi tolia.

24. ras ewodeba Sewyvilebuli da Seuwyvilebuli eleqtro-
ni?
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erT orbitalze moTavsebul or eleqtrons, ro­
melTa spinebi urTierTsawinaaRmdegod aris mimar­
Tuli, ewodeba Sewyvilebuli. im SemTxvevaSi, Tu 
orbitalze moTavsebulia erTi eleqtroni, mas Seu­
wyvilebeli ewodeba.

25. ra SemTxvevaSi iTvleba eleqtroni agznebulad?
atomSi eleqtrons yvelaze stabiluri mdgomareoba 
aqvs maSin, roca misi energiis mniSvneloba minima­
luria. eleqtronis nebismieri sxva mdgomareoba 
iTvleba agznebulad.

atomis ZiriTadi Tvisebebi

26. atomis radiusi.
Tu warmovidgenT kristaluri agebulebis mqone mar­
tivi nivTierebis struqturas, maSin atomis birTvebs 
Soris manZili saSualebas mogvcems ganvsazRvroT 
atomTa radiusi. mag., spilenZis kristalSi birT­
vebs Soris manZili 0,256 nm-is tolia. Tu am radiuss 
gavyofT orze, miviRebT spilenZis radiuss rCu=0,128 
nm.

27. ras ewodeba ionizaciis energia?
atomidan eleqtronis mosawyvetad daxarjul energi­
as ionizaciis energia ewodeba. jgufSi ionizaciis 
energia zemodan qvemoT mcirdeba. ionizaciis ener­
gia radiusis gazrdasTan dakavSirebiT periodebSi 
marcxnidan marjvniv izrdeba. izomeba eleqtron-
voltebSi.

28. ras ewodeba eleqtronisadmi swrafva?
energias, romelic gamoiyofa atomTan eleqtronis 
mierTebisas, ewodeba eleqtronisadmi swrafva.

29. ras ewodeba eleqtrouaryofiToba?
es aris atomis unari, Tavisken gadaswios saerTo 
eleqtronuli wyvili. jgufebSi zemodan qvemoT eleqt­
rouaryofiToba mcirdeba, xolo periodSi marcxni­
dan marjvniv izrdeba, gare Sreze eleqtronTa 
ricxvis zrdis gamo. yvelaze eleqtrouaryofiTi 
elementebia Jangbadi da fTori.
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30. ras ewodeba wyalbaduri bma?
wyalbaduri bma ewodeba bmas, romelic warmoiqmneba 
wyalbadsa da mezobeli molekulis eleqtrouar­
yofiT atoms Soris.

31. sad gvxvdeba wyalbaduri bma da rogoria misi buneba?
wyalbaduri bma SeiZleba iyos rogorc molekulis 
SigniT (mag. biopolimerebSi), aseve molekulaTa 
Soris. miuxedavad imisa, rom wyalbaduri bmis en­
ergia dabalia, mas mainc Seswevs unari, moaxdinos 
molekulebis asociacia dimerebSi an biopolimereb­
Si, romlebic rig SemTxvevaSi arsebobs ara marto 
Txevadi nivTierebebis saxiT, aramed orTqlis mdgo­
mareobaSic. mniSvnelovania agreTve wyalbaduri 
bmebis arseboba cilebis mesameuli struqturis 
warmoqmnisa da dakavebis faqtorebs Soris. dakavebis 
faqtorebs Soris igulisxmeba: disulfiduri xidebi 
_S_S_, aminjgufebisa da karboqsilis marilisebri 
xidebi  da a.S.

32. ras ganapirobebs asocirebuli molekulebi?
asocirebuli molekulebi ganapirobebs anomalurad 
maRali duRilias da lRobis temperaturebs iseT 
nivTierebebSi, rogoricaa HF, H2O, NH3, spirtebi. 

molekuluri orbitalebis meTodi _ `mom~

33. ra aRiwereba `mom~-iT molekulaSi da `mom~-is amoxsnis 
romeli meTodebia popularuli da martivi?

`mom~-is meTodis mixedviT, molekulaSi eleqtronTa 
mdgomareoba aRiwereba eleqtronuli orbitalebis 
erTobliobiT. ̀ mom~-is amoxsnis yvelaze martivi da 
popularuli meTodia atomuri orbitalebis wrfivi 
kombinaciis meTodi.

34. molekuleri orbitalis ramden saxes ganasxvaveben? ra unda 
iyos daculi molekuluri orbitalebis Sevsebis dros? 
`mom~-is Tanaxmad, rodis warmoiqmneba molekula?

ganasxvaveben molekuluri orbitalebis or saxes: 
1) SemakavSirebeli, romlis energia naklebia maTi 
warmomqmneli atomuri orbitalebis energiaze. 2) 
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gamTiSavi, romlis energia aRemateba warmomqmneli 
atomuri orbitalebis energias. molekuluri orbita­
lebis Sevsebis dros daculi unda iyos Semdegi we­
sebi: a) TiToeul  molekulur orbitalze SeiZleba 
moTavsdes maqsimum ori eleqtroni; b)  molekuluri 

orbitalebis SEvseba mimdin­
areobs umciresi energiebis 
principis mixedviT.
`mom~-is Tanaxmad molekula 
maSin warmoiqmneba, rodesac 
eleqtronTa raodenoba Se­
makavSirebel orbitalze me­
tia, vidre gamTiSavze. Tu 
eleqtronTa raodenoba tolia, 
maSin molekula ar warmoiqm­

neba.
35. ganixileT H2 warmoqmna `mom~-is mixedviT.

wyalbadis ori eleqtronuli orbitalisagan warmo­
iqmneba ori molekuluri orbitali: erTi SemakavSi­
rebeli da meore gamTiSavi. radgan SemakavSirebeli 
orbitalis energia naklebia gamTiSvelebze, orive 

nax.1. wyalbadis mole­
kulis warmoqmnis sqema

σ gamTiS.

σ Semak.

1S 1S

gamTiSavi

2P 2P

makavSirebeli

nax.2. Jangbadis molekulis warmoqmnis sqema
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eleqtroni ganlagdeba SemakavSirebel orbitalze 
da warmoiqmneba s bma (ix. nax. 1)

36. rogor xdeba Jangbadis molekulis warmoqmna `mom~-is 
mixedviT?

Jangbadis 8 eleqtronidan 6 eleqtroni daikavebs 
SemakavSirebel orbitalebs, danarCeni 2 moTavsdeba 
gamTiSav orbitalze. maT Soris sxvaoba aris 2 
eleqtroni, rac Seesabameba ormag bmas.

biosistemebSi arsebuli qimiuri bmebi

37. ra iZleva biologiurad aqtiur molekulas?
biologiurad aqtiur molekulas iZleva wyalbadis 
atomis da xuTi elementis: C, N, O, P, S  erToblioba. 
dReisTvis biologiurad aqtiur molekulebSi mikv­
leulia 5 orcentriani da 15 samcentriani mravaljer 
ganmeorebadi bmebi.

38. ganixileT biosistemaSi arsebuli qimiuri bmebi.
1.	peptiduri bma. es bmebi damaxasiaTebelia cilis 
rTuli struqturis mqone molekulebisaTvis. ci­
lebSi α- aminomJavebi erTmaneTTan SeerTebulia 
peptiduri, anu amiduri bmebiT, romlebic cilebis 
hidrolizis dros ixliCeba naxSirbadsa da azots 
Soris da miiReba calkeuli α-aminmJava: 

atomTa am dajgufebas ewodeba peptiduri, anu ami­
duri bma. 2. hidrofobuli bma. am bmebis xarjze wyal­
xsnarebSi erTmaneTs ukavSirdeba erTi an sxvadasxva 
molekulis arapolaruli nawilebi. yoveli aseTi 
urTierTqmedeba Zalze sustia, Tumca grZeli jaWvis 
urTierTqmedebisas sakmaod did rols asrulebs 
biopolimerebis stabilizaciisa da biologiuri 
membranebis struqturis warmoqmnaSi. 3. makroer­
guli bmebi aris iseTi kovalenturi bmebi, romelTa 
hidrolizis dros gamoiyofa mniSvnelovani energia. 
nebismieri makroerguli bmis gaxleCva yovelTvis 
moiTxovs energiis daxarjvas.

39. ra axdens cilis struqturis stabilizacias?
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`marilovani xidebis~ arseboba, agreTve anionuri 
bmebis warmoqmna, romelic asrulebs damatebiTi bmis 
rols da axdens cilis struqturis stabilizacias. 
cilebSi `marilovani xidebi~ da maTi simtkice unda 
gaizardos garemos dieleqtrikuli SeRwevadobis 
SemcirebiT.

eleqtronis dualisturi buneba.
de-broilis gantoleba.

40. ra gamoTqva 1924 wels de-broilma?
de-broilma 1924  wels gamoTqva hipoTeza, romlis 
Tanaxmad nebismieri mikronawilakis moZraoba gani­
xileba rogorc talRuri procesi. de-broilis gan­
toleba Semdegnairad gamoisaxeba: λ= h/mv

haizenbergis ganuzRvrelobis principi

41. raSi mdgomareobs haienbergis ganuzRvrelobis principi?
erTdroulad SeuZlebelia zustad ganvsazRvroT 
eleqtronis mdebareoba sivrceSi da impulsis mniSv­
neloba. amaSi mdgomareobs haizenbergis ganuzRvre­
lobis principi, romelic ase gamoisaxeba:

sadac ∆P aris impulsis ganuzRvreloba, ∆X aris 
sivrceSi nawilakis mdebareobis ganuzRvreloba. 
rac ufro zustad izomeba eleqtronis impulsi, 
miT naklebi sizustiT gamoisaxeba misi mdebareoba 
sivrceSi da piriqiT. es principi miuTiTebs imaze, 
rom mikronawilakebis aRwerisTvis klasikuri 
meqanikis kanonebi gamousadegaria, anu traeqtoriis 
cneba kargavs azrs da icvleba eleqtronis yofnis 
albaTobiT atombirTvis garSemo, sivrcis garkveul 
nawilSi.

17. rogor gesmiT gamoTqma: - ̀ klasikur da talRur meqanikas 
Soris arsebobs metad mniSvnelovani gansxvaveba~?
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klasikuri meqanikis saSualebiT SesaZlebelia  im­
pulsis zustad dadgena. talRuri meqanikis gamo­
yenebiT amis gakeTeba SeuZlebelia. igi iZleva 
mxolod atombirTvis garSemo, sivrcis garkveul 
monakveTSi, nawilakis yofnis albaTobis gansaz­
Rvris SesaZleblobas.

qimiuri Termodinamika da bioenergetika

48. ras swavlobs Termodinamika?
Termodinamika aris mecnierebis is dargi, romelic 
swavlobs energiis sxvadasxva saxis urTierTqme­
debas.

49. ra SegviZlia gavingariSoT Termodinamikis saSualebiT da 
ras ver aRwers Termodinamika?

Termodinamikis daxmarebiT SegviZlia gaviangariSoT 
procesis siTburi efeqti, viwinaswarmetyveloT ama 
Tu im procesis ganxorcielebis SesaZlebloba, gan­
vixiloT qimiuri da fazuri wonasworobis pirobebi. 
Termodinamika ver aRwers qimiuri reaqciis mimdina­
reobis dros, siCqares da meqanizms.

50. ras ewodeba asimilacia, anu anabolizmi?
procesebis erTianobas, romelic xels uwyobs orga­
nizmSi didi maragis mqone sxvadasxva maRalmole­
kuluri nivTierebis dagrovebas, asimilacia, anu 
anabolizmi ewodeba.

51. cocxal organizmebSi ganviTarebis adreul periodSi da 
siberis moaxloebisas romeli procesebi dominirebs?

cocxal organizmSi ganviTarebis adreul periodSi 
asimilacia Warbobs disimilacias. siberis moaxloe­
bisas dominirebs disimilaciis procesebi. am dros 
organizmis energiis maragi mcirdeba.

52. ra aris disimilacia, anu katabolizmi?
procesebis erTobliobas, romelic iwvevs rTuli 
nivTierebebis daSlas, rasac Tan axlavs energiis 
gamoyofa, disimilacia, anu katabolizmi ewodeba.

53. ras Seiswavlis bioenergetika?
bioenergetika mecnierebis is nawilia, romelic 



16

Seiswavlis energiis transformaciis cocxal siste­
mebSi. is Seiswavlis cocxali organizmis erT-erT 
universalur funqcias _ garegani energetikuli 
resursebis gamoyenebiT moamaragos organizmi cxo­
velmyofelobisaTvis aucilebeli energiiT.

54. ra aris sistema?
sistema aris sxeuli an sxeulTa erToblioba, gare­
mosgan gamoyofili realuri an warmosaxviTi sasa­
zRvro zedapiriT.

55. ra aris garemo?
garemo aris Zalian didi zomis rezervuari, romelic 
Termul wonasworobaSia sistemasTan da romlis 
moculoba ar icvleba sistemis mier garemoze an 
garemos mier sistemaze Sesrulebuli muSaobiT.

56. rogor gesmiT izolirebuli da Ria sistema?
izolirebuli sistema garemosTan ar urTierTqmedebs 
arc masiT da arc energiiT. xolo Ria sistema ga­
remosTan urTierTqmedebs rogorc masiT, aseve en­
ergiiT.

57. rogori sistemaa cocxali sistema?
cocxali sistema Ria Termodinamikuli sistemaa.

58. rogor gesmiT daxuruli sistema?
daxuruli sistema garemosTan urTierTqmedebs mxo­
lod energiiT. axdens mxolod energiis cvlas.

59. rogori sistema SeiZleba iyos homogenuri da hetero-
genuri?

homogenuri ewodeba sistemas, romlis yoveli kom­
ponenti erT fazaSia, xolo heterogenuri sistema 
Sedgeba ori an meti fazisagan.

60. ra aris faza?
faza sistemis nawilia, romelic xasiaTdeba erTna­
iri fizikuri da qimiuri TvisebebiT. wyali da 
yinuli erTfaziani sistemaa.

61. ra ZiriTadi parametrebia damaxasiaTebeli sistemisTvis?
sistemis ZiriTadi damaxasiaTebeli parametrebia 
wneva, moculoba da temperatura, anu is parametrebi, 
romelTa gansazRvra SeiZleba. xsnarebisTvis zemo­
CamoTvlils emateba koncentracia.

62. ras warmoadgens Siga energia da risi funqciaa?
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Siga energia warmoadgens sistemis Semadgeneli 
yvela nawilakis yvela saxis energiebis jams. Siga 
energia mdgomareobis funqcias warmoadgens.

63. mdgomareobis romeli funqciaa dakavSirebuli Siga ener-
giasTan?

Siga energiasTan mWidrod aris dakavSirebuli en­
Talpia, romelic agreTve mdgomareobis funqcias 
warmoadgens: H = U + PV.

64. gamosaxeT Termodinamikis pirveli kanoni maTematikurad.
DU = q + A, sadac q _ sistemasa da garemos Soris mi­
mocvliTi siTbos raodenobaa; DU _ Siga energiis 
cvlilebaa; A _ sistemis mier Sesrulebuli an siste­
maze Sesrulebeli muSaoba.

65. rogor gesmiT siTburi efeqti?
qimiuri reaqciis umravlesobas Tan sdevs siTbos ga­
moyofa an STanTqma. am siTbos damaxasiaTeblad Se­
moRebulia siTburi efeqtis cneba DH.

66. ras ewodeba egzoTermuli da endoTermuli reaqcia?
egzoTermuli ewodeba reaqcias, romelic mimdina­
reobs siTbos gamoyofiT. es iwvevs sistemis energiis 
Semcirebas da amitom siTbur efeqts vaniWebT uar­
yofiT niSans (_DH). endoTermuli ewodeba reaqcias, 
romelic mimdinareobs siTbos STanTqmiT, rasac 
Tan sdevs sistemis energiis zrda, amitom siTburi 
efeqti dadebiTia (+DH).

67. ras warmoadgens Termoqimiis ZiriTadi kanoni?
Termoqimiiis ZiriTad kanons warmoadgens hesis kano­
ni, romelic SemdegSi mdgomareobs: reaqciis siTburi 
efeqti damokidebulia moreagire nivTierebebis sa­
wyis da saboloo mdgomareobebze da ara procesis 
mimdinareobis gzaze.

68. rogor formulirdeba cocxali organizmebisaTvis Termo
dinamikis I kanoni?

organizmSi yvela saxis muSaoba sruldeba im ener­
giis xarjze, romelic gamoiyofa sakvebi nivTierebis 
Jangvis Sedegad; energiis sxvadasxva formebis urTi­
erTgardaqmna ekvivalenturi raodenobiT xdeba.

O
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69. ramden jgufad iyofa kvebis produqtebi, rogorc fizio
logiuri sawvavi?

kvebis produqtebi, rogorc fiziologiuri sawvavi 
iyofa sam jgufad: naxSirwylebad, cilebad da cxime­
bad. xSir SemTxvevaSi kvebis produqtebi bolomde 
ar iJangeba.

70. ras gansazRvravs Termodinamikis II kanoni?  CamoayalibeT 
is.

Termodinamikis II  kanoni gansazRvravs procesis 
mimarTulebas da wonasworobis pirobebs. kanonis 
Tanaxmad siTbo TavisTavad ar gadadis civi sxeuli­
dan cxel sxeulze, muSaobis Sesrulebis gareSe.

71. ramdeni faqtoriT aris ganpirobebuli procesis TavisTavadi 
mimdinareoba?

procesis TavisTavadi mimdinareoba ganpirobebu­
lia ori faqtoriT: 1. sistemis swrafviT energiis 
Semcirebisaken; 2. sistemis swrafviT mouwesrige­
blobisken.

72. ra axali sidide Semoitana klauziusma procesis TavisTavad 
mimdinareobis dasaxasiaTeblad TTermodinamikaSi?

procesis TavisTavad mimdinareobis dasaxasiaTe­
blad izolirebul sistemaSi klauziusma Termo­
dinamikaSi Semoitana axali sidide _ entropia (S), 
romelic Siga energiisa da enTalpiis msgavsad 
warmoadgens mdgomareobis funqcias.

73. ra funqciebi gamoiyeneba araizolirebuli sistemebis dasa
xasiaTeblad?

araizolirebuli sistemebis dasaxasiaTeblad gamoi­
yeneba gibsis da helmholcis energiebi _ G da F. maT 
agreTve Termodinamikur potencialebs uwodeben. es 
sidideebi Siga energiis, enTalpiis da entropiis 
msgavsad mdgomareobis funqciebs warmoadgens.
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74. ra ar icvleba Termodinamikuri wonasworobis dros?
Termodinamikuri wonasworobis dros ar icvleba 
sistemis mdgomareobis parametrebisa da Termodina­
mikuri potencialebis mniSvneloba:  DG=0 da DF=0.

75. risi maxasiaTebelia wonasworobis mudmiva?
wonasworobis mudmiva reaqciis mniSvnelovani maxa­
siaTebelia. misi mniSvnelobiT SeiZleba vimsjeloT 
moreagire nivTierebaTa erTeulovani koncentra­
ciebis pirobebSi procesis mimarTulebaze, reaqciis 
produqtebis maqsimalur SesaZlebel gamosavalze 
da sxv.

qimiuri wonasworoba

76. ra SeiZleba ganSsazRvros Termodinamikis II kanonis saSua
lebiT?

Termodinamikis II  kanonis saSualebiT ganvsazRvravT 
ara marto reaqciis mimarTulebas, aramed davadgenT 
Termodinamikuri wonasworobis pirobebs.

77. rogor xdeba qimiuri wonasworobis aRdgena da vin Camoaya
liba Sesabamisi kanoni?

qimiuri wonasworobis aRdgena xdeba moqmed masaTa 
kanonis saSualebiT, romelic 1867  wels Camoayaliba 
guldbergma da gaagem.

78. ras uwodeben wonasworobis mudmivas?
qimiuri wonasworobis dros reaqciis produqtebis 
koncentraciebis namravlis fardoba reagentebis 
koncentraciebis namravlTan, steqiometruli koefi­
cientis gaTvaliswinebiT, mudmivi sididea da uwode­
ben wonasworobis mudmivas:

		  aA + bBcC + dD.  K
won.

 =

Ria sistemebis Termodinamika

79. rogori Tavisebureba axasiaTebs cocxal organizms?
cocxali organizmi, rogorc Termodinamikuri kvle­
vis obieqti, xasiaTdeba rigi TaviseburebiT: 1. bio­
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logiuri sistema warmoadgens Ria sistemas, romelic 
garemosTan urTierTqmedebs masiTa da energiiT; 
2. procesi cocxal organizmSi Seuqcevadia; 3. co­
cxal organizmSi sistemebi ar aris wonasworul 
mdgomareobaSi; 4. yvela biologiuri sistema hetero­
genuria; 5. biologiuri procesebi mimdinareobs 
mudmivi T, p, V pirobebSi da koncentraciis umniSv­
nelo cvlilebisas.

80. ra warmoadgens energiis wyaros adamianis organizmSi?
adamianis organizmSi energiis wyaros warmoadgens 
energia, romelic akumulirebulia sakveb produq­
tebSi.

81. sad ixarjeba organizmSi akumulirebuli energiis nawili?
akumulirebuli energiis nawili ixarjeba: 1. muSa­
obis Sesrulebaze; 2. CasunTquli haeris, miRebuli 
wylis da sakvebis SeTbobaze.

82. romeli nivTierebebiT ifareba adamianSi energetikuli 
danaxarji?

energetikuli danaxarji ifareba naxSirwylebiT (55-
56%), cximebiT (22-25%), cilebiT (15-20%). dRe-RameSi 
adamiani moixmars 80-100 g cilas.

83. ra warmoadgens dietologiis mecnierul safuZvels?
dietologiis mecnierul safuZvels warmoadgens 
kvebis reJimis SeTanxmeba daxarjul energiasTan, rac 
damokidebulia Sesrulebuli muSaobis xasiaTze.

84. rogor SeiZleba ganvixiloT cocxali organizmi da ra 
aris misTvis damaxasiaTebeli?

cocxali organizmi SeiZleba ganvixiloT rogorc 
stacionarul mdgomareobaSi myofi Ria sistema. 
misTvis damaxasiaTebelia parametrTa mniSvnelobis 
mudmivoba, nivTierebaTa miwodebisa da gamoyofis 
siCqaris ucvleloba.

85. riT SegviZlia davaxasiaToT adamianis organizmi dabade-
bidan siberemde?

Tu adamianis organizmi ganixileba drois did monak­
veTSi, dabadebidan siberemde, maSin misi parametrebi 
SegviZlia CavTvaloT mudmivad da davaxasiaToT 
stacionaruli sistemis kanonebiT.

86. risi msgavsia Ria sistemebis stacionaruli mdgomareoba 
da ra aris am sistemebisTvis damaxasiaTebeli?



21

Ria sistemis stacionaruli mdgomareoba msgavsia da­
xuruli sistemis Termodinamikuri wonasworobisa. 
orive am sistemisaTvis damaxasiaTebelia parametre­
bis mniSvnelobis mudmivoba droSi.

87. ra aris SemoRebuli entropiis maxasiaTeblad Ria siste-
maSi?

Ria sistemaSi entropiis maxasiaTeblad SemoRebu­
lia entropiis warmoqmnis siCqaris cneba DS/Dt, sadac 
Dt aris dro. DS/Dt tolia ori Sesakrebis: 1. entro­
piis cvlileba sistemis SigniT DS

sis.
/Dt; 2. entropiis 

cvlileba dakavSirebulia garemosTan. DS
g
/Dt aris 

cvlileba kvebis produqtebis miRebis dros:
			 

88. rogoria stacionarul mdgomareobaSi entropiis warmoqmnis 
siCqare da vis ekuTvnis es Teoria?

stacionarul mdgomareobaSi entropiis warmoqmnis 
siCqare minimaluria. Teoria ekuTvnis nobelis pre­
miis laureats i. prigoJins.

xsnarebi

89. razea damokidebuli cocxal organizmSi mimdinare sasico
cxlo procesebi?

cocxal organizmSi mimdinare sasicocxlo proce­
sebi damokidebulia xsnarebis Tvisebebze.

90. riT xorcieldeba cocxal organizmSi procesebis reguli
reba? 

cocxal organizmSi procesebis regulireba xdeba 
samkurnalo preparatebis meSveobiT da kvebis, sunTq­
vis da sxva procesebiT.

91. ratomaa qimikosTa da medikosTaTvis mniSvnelovani xsnarTa 
Tvisebebis Seswavla?

xsnarTa Tvisebebis Seswavla mniSvnelovania rogorc 
qimikosTaTvis, ise medikosebisaTvis, radgan orga­
nizmSi mTeli rigi procesebi mimdinareobs Txevad 
fazaSi.

92. ras ewodeba xsnari?
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sistemas, romelic Sedgeba sadispersio fazisa da 
sadispersio arisgan, xsnari ewodeba.

93. rogor xsnarebs icnobT?
xsnari SeiZleba iyos WeSmariti, koloiduri da uxeS­
dispersiuli.

94. rogor gesmiT, `WeSmariti xsnari homogenuria~? 
xsnari WeSmaritia, Tu sadispersio faza dispergi­
rebulia (dawiladebulia) molekulis an ionis zo­
mamde. maSin sadispersio fazas da ares Soris ar 
arsebobs gamyofi zedapiri, amitom WeSmariti xsnari 
homogenuria.

95. ramdennairad gamoisaxeba xsnarebis Sedgeniloba? 
xsnarebis Sedgeniloba sxvadasxvanairad gamoisa­
xeba: 1. moluri nawili; 2. moluri koncentracia; 3. 
normaluri koncentracia; 4. molaloba; 5. masuri 
wili.

96. rogor gesmiT, `wyali unikaluri gamxsnelia~?
wyali erT-erTi saukeTeso gamxsnelia. mas gaaCnia 
unikaluri fizikuri da qimiuri Tvisebebi. mag.: maRali 
lRobis da duRilis temperatura, anomaliurad didi 
siTbotevadoba da sxva.

97. ras warmoadgens yinuli?
yinuli warmoadgens Sreobriv struqturas, romel­
Sic wylis molekulebi dakavSirebulia sxva moleku­
lebTan wyalbaduri bmebiT.

98. CamoTvaleT organizmSi wylis ZiriTadi funqciebi.
organizmSi wylis ZiriTadi funqciebia: 1. wyali 
kanonzomierad anawilebs gaxsnil nivTierebas mTel 
organizmSi; 2.	wyali aris are, sadac mimdinareobs 
fizikuri da qimiuri procesebi; 3. wyali monawil­
eobs mraval qimiur reaqciaSi, mag: hidrolizSi; 4. 
biologiur molekulebTan warmoqmnis specifikur 
struqturebs, romlebic aucilebelia am makromole­
kulebis biologiuri aqtivobis gamovlenisTvis; 5. 
asrulebs meqanikur funqcias, kerZod, avsebs naerTis 
struqturebSi arsebul Tavisufal sivrceebs da ax­
dens nivTierebebis transportirebas sisxlis mimo­
qcevis sistemaSi.

99. rogori struqtura aqvs ujredSi wyals?
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ujredSi wyals aqvs wylis stuqturisgan gansxvave­
buli da araerTgvarovani srtuqtura.

100. rogori struqtura aqvs wyals membranaze da mis SigniT? 
rasTanaa dakavSirebuli membranis SeRwevadobis cvli-
leba? 

membranaze da membranis SigniT wyals aqvs yinu­
lisebri struqtura. membranis SeRwevadoba dakav­
Sirebulia membranis garkveul adgilebSi wylis 
struqturis "dnobasTan".

101. zogadad, gamxsnelebis ramdeni saxe arsebobs? 
arsebobs ori saxis gamxsnelebi _ Cveulebrivi gamxsne­
lebi da zegamxznelebi.

102. ras aqvs adgili Cveulebriv gamxsnelebSi?
Cveulebriv gamxsnelebSi adgili aqvs, rogorc kaTi­
onis, ise anionis solvatacias.

103. ratom mimdinareobs zegamxsnelebSi reaqciebi ufro swrafad 
da romel zegamxsnelebs icnobT? daaxasiaTeT dimeTilsul
foqsidi (dmso).

zegamxsnelebSi mxolod kaTioni solvatirdeba. 
aqedan gamomdinare, zegamxsnelebSi reaqciebi ufro 
swrafad mimdinareobs, vidre Cveulebriv gamxsneleb­
Si. yvelaze gavrcelebuli zegamxsnelebia: dimeTil­
sulfoqsidi (dmso) da dimeTilformamidi (dmfa). 
dmso-s gaaCnia dipoluri momenti da maRali die­
leqtrikuli SeRwevadoba. misi Tanaobisas izrdeba 
mravali samkurnalo preparatis efeqturoba.

104. rogori gamxsnelebi arsebobs? daaxasiaTeT isini.
gamxsneli SeiZleba iyos protonuli da aprotonu­
li. protonuli gamxsnelebi xasiaTdeba TviTioni­
zaciis unariT, protonis gacemiT; aqvT metad an 
naklebad gamoxatuli mJava Tvisebebi Zlier fuZeeb­
Tan. es gamxsnelebia: HCl; HF; H2SO4; H2O. aprotonuli 
gamxsneli ar disocirdeba _ protons ar gascems.

105. rogori bunebiT SeiZleba xasiaTdebodes gamxsnelebi fuZe-
mJavuri Teoriis mixedviT?

gamxsnelebi SeiZleba xasiaTdebodes donoruli da 
aqceptoruli bunebiT.

106. daaxasiaTeT donoruli da aqceptoruli gamxsenlebi.
donorulia luisis fuZeebi. maT SeuZliaT gascen 
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gauziarebeli eleqtronuli wyvili. aqceptorulia 
luisis mJaveebi. maT aqvT unari, miierTon eleqtro­
nuli wyvilebi.

107. ras warmoqmnis donoruli da aqceptoruli gamxsnelebi da 
ra rols asruleben isini koordinaciul naerTTa qimiaSi?

donoruli da aqceptoruli gamxsnelebi erTad war­
moqmnian e.w. koordinaciis unaris mqone gamxsnelebs, 
romlebic gansakuTrebul rols asruleben koor­
dinaciul naerTTa qimiaSi.

108. ris gamo aris gamxsneli mniSvnelovani?
mniSvnelovania gamxsneli, romelic xasiaTdeba ro­
gorc donoruli, ise aqceptoruli TvisebebiT. mag, 
wyali da zogierTi spirti.

109. ra TvalsazrisiT aris wyali da spirti donoric da aq
ceptoric?

brenstedis mixedviT: H2O  H+ + OH_  wyali aris do­
nori protonis. OH_ ioni aris masTan SeuRlebuli 
aqceptori (fuZe). luisis mixedviT: H _ O _ H aris wyvi­
lis donori (luisis fuZe); aris H-is aqceptori 
(magram ara wyvilis aqceptori).

110. ra gavlenas axdens cilis struqturaze gamxsneli?
cilis struqturaze gamxsneli udides gavlenas 
axdens. gamxsnels SeuZlia ganapirobos cilovani 
molekulebis struqturuli cvlileba.

111. rogor gesmiT idealuri xsnari? 
A da B komponentebisgan warmoqmnili Txevadi xsna­
rebi idealuria, Tu molekulebs Soris urTierTqme­
debis Zalebi erTnairia.

112. ra warmoqmnis idealur xsnarebs?
idealur xsnarebs warmoqmnis siTxeebi, romlebic 
erTmaneTTan axlos arian SedgenilobiT, aRnagobiT, 
polarobis xarisxiT. mag, benzoli da toluoli 
da sxva. amgvari komponentebis Serevisas adgili 
ar aqvs moculobis cvlilebebs. siTburi efeqti ki 
nulis tolia. 

113. ra emarTeba xsnarebis warmoqmnis dros entropias da Ta
visufal energias?

xsnarebis warmoqmnis dros entropia izrdeba: 
DS>0, xolo sistemis Tavisufali energia mcirdeba 
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DG<0.
Serevis procesis dasrulebisTanave entropia aRw­
evs maqsimalur mniSvnelobas, xolo gibsis energia 
minimaluria.

114. rogor gesmiT, `xsnari araidealuria~?
araidealuri ewodeba iseT xsnars, romelSic A_A, 
B_B, A_B urTierTqmedebebi erTmaneTisgan gansxvav­
deba.

115. raSi mdgomareobs xsnarebis araidealurobis mizezi?
xsnarebis araidealurobis mizezia A da B komponent­
Ta sxvadasxva saxis urTierTqmedebebi: dispersiuli, 
dipol-dipoluri, solvatacia, asociatebisa da kom­
pleqsebis warmoqmna da sxva.

116. rogor xsnarebs ewodeba zRvrulad ganzavebuli xs-
narebi?

Zlier dabali koncentraciebis pirobebSi araideal­
uri xsnarebic ki SeiZleba idealurad CavTvaloT. 
amgvar xsnarebs ewodeba zRvrulad ganzavebuli 
xsnarebi. maTSi gaxsnili molekulebi imdenad daSo­
rebulia erTmaneTisgan, rom maT Soris urTierTqme­
debas adgili ar aqvs.

117. raSi mdgomareobs raulis kanoni?
raulis kanoni warmoadgens xsnaris koligatiuri 
Tvisebis gamovlinebas. koligatiuri niSnavs koleq­
tiurs, anu Tvisebas, romelic damokidebulia nawi­
lakTa raodenobaze da ara maT bunebaze.

118. ra igulisxmeba koligatiur TvisebebSi?
koligaturi, anu koleqtiuri aris iseTi Tvisebeba, 
romelic damokidebulia nawilakTa raodenobaze da 
ara maT bunebaze. kolegatiuri Tvisebebis gamovle­
nis magaliTia xsnaris duRilis temperaturis aweva 
da gayinvis temperaturis daweva sufTa gamxsneleb­
Tan SedarebiT.

119. ra aris aucilebeli osmosis movlenis gamovlenisaTvis?
osmosis movlenis gamovlenisaTvis aucilebelia 
sistemaSi naxevrad SeRwevadi membranis arseboba.

120. rogor gesmiT, naxevrad SeRwevadi membranis forebSi zo
mebis roli?

naxevrad SeRwevadi membranis forebSi, zomis mixed­
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viT, zogi nivTierebis molekulebi gaivlis, zogi ki 
ara. arsebobs iseTi membranebi, romlebSic SesaZle­
belia gaaRwios wyalma, magram ara marilebma. ufro 
didi forebis mqone membranebi atarebs wyals, ma­
rils da sxva SedarebiT mcire zomis molekulebs, 
magram akavebs cilebs da sxva makromolekulebs. am­
Jamad SesaZlebelia aseTi membranebis damzadebac, 
romlebic axdens cilebis dayofas maTi zomebis 
mixedviT.

121. ras ewodeba osmosuri wneva?
wnevas, romelzec osmosi wydeba, osmosuri wneva ewo­
deba.

122. ra SemTxvevaSi Sewydeba osmosis movlena xsnaris svet-
Si? 

gamxsneli Seva membranaSi garkveuli wneviT da 
gamoiwvevs milSi xsnaris svetis awevas. osmosis 
movlena Sewydeba maSin, roca xsnaris zeviT arse­
buli svetis hidrostatikuri wneva miaRwevs garkveul 
mniSvnelobas.

123. axseniT osmosis movlena Termodinamikuri TvalsazrisiT.
yvela sistema miiswrafvis entropiis maqsimaluri 
mniSvnelobisken, rasac adgili aqvs wonasworobis 
dros. gaxsnili nivTierebebis molekulas saerTod 
ar aqvs unari, gaaRwios membranaSi. wylis moleku­
lebs Soris wonasworobis damyareba niSnavs imas, 
rom drois erTeulSi wylis ramdeni molekulac 
gadava gamxsnelidan xsnarSi, imdenive gadmova xs­
naridan gamxsnelSi. es procesi aiwereba difuziis 
kanoniT.

124. ra SemTxvevaSi wydeba osmosis movlena?
rodesac drois erTeulSi membranis orive mxridan 
gadasuli wylis molekulebis ricxvi erTnairi gax­
deba, am momentisaTvis osmosis movlena wydeba. 

125. ra miznebisTvis iyeneben ukuosmoss?
ukuosmosis movlenas wylis ganmtkicebisTvis iyene­
ben. marilis wyalxsnars naxevrad SeRwevadi memb­
ranis saSualebiT gamoyofen mtknari wylisagan da 
masze moqmedeben am xsnaris osmosur wnevaze ufro 
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maRali wneviT.
126. osmosis roli biologiur sistemebSi.

samedicino praqtikaSi izotonuri xsnarebis garda 
gamoiyeneba hipertonuli xsnarebi. Na2SO4 hiperto­
nuli xsnaria. gamoiyeneba rogorc sasaqmebeli niv­
Tiereba. efeqturi osmosuri preparatia cxovelTa 
Tirkmeli. misi ZiriTadi funqciaa nivTierebaTa 
cvlis saboloo produqtebis gamoyofa sisxlidan, 
rac xorcieldeba osmosis saSualebiT.

127. ra aris xsnadoba da razea damokidebuli?
xsnadoba aris mocemuli nivTierebis unari, gaixsnas 
meore nivTierebaSi, mocemuli temperaturisa da wne­
vis pirobebSi. xsnadoba damokidebulia nivTierebis 
bunebaze, temperaturasa da wnevaze.

128. ra gansazRvravs siTxeebSi airis xsnadobas?
siTxeebSi airis xsnadoba ganisazRvreba henris ka­
noniT, romlis mixedviT, aqroladi nivTierebebis 
xsnadoba misi parcialuri wnevis proporciulia.

129. ris gamo izrdeba Jangbadis xsnadoba sisxlSi? moiyvaneT 
kesonuri da alkalozuri daavadebis magaliTi.

Jangbadis xsnadoba sisxlSi izrdeba hemoglobinisa 
da mioglobinis arsebobis gamo. cnobilia kesonuri 
daavadeba, romliTac avaddebian myvinTavebi wylis 
siRrmidan swrafi amosvlisas. am dros sisxlSi izr­
deba gaxsnili azotis buStukebis saxiT gayofa, rom­
lebic daecoba sisxlZarRvs. amis Sedegad viTardeba 
Tavbrusxveva da zog SemTxvevaSi sikvdili. aseve cno­
bilia mTis daavadeba _ alkalozi. mas iwvevs Semdegi 
faqtorebi: mTaSi wneva dabalia, rac ganapirobebs 
sisxlSi naklebi Jangbadis Semcvelobas, CO2-is kon­
centracia mcirdeba, samagierod izrdeba pH da 
viTardeba alkalozi. mis samkurnalod gamoiyeneba 
limonmJava.

130. ganixileT parcialuri wnevis reJimi adamianis sunTqvis 
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procesSi.
Jangbadi filtvebSi alveolis Txeli afskis (bronqe­
bis daboloebis) da venur kapilarebSi STainTqmeba 
venuri sisxliT, ris Sedegadac masSi arsebuli hemo­
globinis nawils gadaiyvans oqsihemoglobinSi. venu­
ri sisxlZarRvidan alveolSi qsovilebidan miewo­
deba CO2 _ sakvebi produqtebis daJangvis produqti. 
aqedan gasagebia, amosunTqul haerSi Jangbadis nak­
leboba da CO2-is metoba.

131. ra aiZulebs Jangbads, gaiaros rTuli gza, rodesac CO2 ga
dis ukugzas?

Jangbadi difundirebs am mimarTulebiT imitom, rom 
parcialuri wneva alveolur haerSi ufro maRalia, 
vidre misi wonasworuli wneva venur sisxlSi, xolo 
CO2-is SemTxvevaSi parcialuri wneva venur sisxlSi 
ufro maRalia vidre alveolur haerSi.

eleqtrolitebi

132. ra iTvleboda mniSvnelovnad xsnarebis kologatiuri 
Tvisebebis Sesaxeb XIX saukuneSi, raulisa da vant-hofis 
kanonebis aRmoCenis Semdeg?

XIX saukuneSi, raulisa da vant_hofis kanonebis aR­
moCenis Semdeg, iTvleboda, rom xsnarebis e.w. koli­
gatiuri Tvisebebi, kerZod, duRilis temperaturis 
mateba, lRobis temperaturis Semcireba, osmosuri 
wnevis mniSvneloba ar aris damokidebuli gamxsneli 
nivTierebebis bunebaze da damokidebulia am niv­
Tierebis koncentraciaze mocemul gamxsnelebSi.

133. rogor nivTierebebs axasiaTebs gadaxra?
gadaxra axasiaTebs im nivTierebebs, romelTa xsna­
rebi an nalRobebi atareben eleqtrul dens.

134. ras ewodeba eleqtrolituri disociacia da vin iTvleba 
mis puZemdeblad?

Teorias, romelic eleqtrolitebis gansakuTrebul 
Tvisebebs maTi ionebad daSliT xsnis, eleqtroli­
turi disociaciis Teoria ewodeba. am Teoriis fuZe­
mdebelia Svedi svante areniusi.

135. raSi mdgomareobs eleqtrolituri disociaciis Teoriis 
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debuleba?
eleqtrolituri disociaciis Teoriis ZiriTadi 
debulebebia: 1) eleqtrolitebi wyalxsnarebSi Ta­
visTavad iSleba ionebad. 2) ionebi wonasworobaSi 
arian dauSlel molekulebTan. MA = M+ _ A_

es wonasworoba xasiaTdeba disociaciis mudmiviT
K

disoc.
 = [M]+[A]_ / [MA]

136. risi tolia disociiaciis xarisxi α?     	          di-
socirebuli molekulebis ricxvi

α = _____________________________________
      gaxsnili molekulebis saerTo ricxvi

137. rogor gesmiT ostvaldis ganzavebis kanoni?
K

disoc.
 SeiZleba gamovsaxoT α-s saSualebiT. binaru­

li eleqtrotisaTvis, mag. NaCl K
disoc.

 = α2 / 1− α . C
am gamosaxulebas ostvaldis ganzavebis kanoni 
ewodeba. mis mixedviT koncentraciis zrda iwvevs 
disociaciis xarisxis Semcirebas.

138. romeli naerTebi asrulebs cocxal organizmebSi mniSv
nelovan rols?

cocxal organizmebSi mniSvnelovan rols asru­
lebs polieleqtrolitebi, anu maRalmolekuluri 
naerTebi, romlebic eleqtrolituri disociaciis 
dros polimerul mravalbirTvian makroionebs da 
maTi muxtebis Sesabamis sawinaaRmdego niSnis mqone 
dabalmolekulur ionebs warmoqmnis.

139. polieleqtrolitis molekulaSi romeli jgufebi am-
JRavnebs mJava, fuZe, da amfoterul Tvisebebs?

COOH jgufis Semcveli eleqtrolitis molekulebi 
amJRavnebs mJava Tvisebebs, xolo aminjgufis NH

2
 Sem­

cveli _ fuZe Tvisebebs. (mag. pirimidinis narCenebi). 
garda amisa, arsebobs poliamfolitebi, romlebic 
Seicavs rogorc mJava, ise fuZe jgufebs.

140. romel cilovan nivTierebebs gaaCniT poliamfolituri 
Tvisebebebi?

poliamfolituri Tvisebebi gaaCnia TiTqmis yvela 
cilovan nivTierebas (albumini, hemoglobini da 
sxva).

141. romel eleqtrolitebs icnobT? daaxasiaTeT isini.
eleqtrolotebi arsebobs Zlieri da susti. Zlier 
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eleqtrolitebs miekuTvneba _ Zlieri fuZeebi da 
marilTa umetesoba. susti eleqtrolitebia susti 
mJavebi, susti fuZeebi da zogierTi marili, mag., or­
ganul mJavaTa umetesoba, fenolebi, aminebi, naxSir­
mJava da sxva.

142. ras ver xsnida areniusis Teoria?
miuxedavad elqtrolituri disociaciis Teoriis di­
di warmatebisa, droTa ganmavlobaSi dagrovda mra­
vali faqti, gansakuTrebiT Zlier eleqtrolitebTan 
dakavSirebiT, romelTa axsna areniusis Teoriis 
safuZvelze SeuZlebeli Seiqmna. kerZod, Zlieri 
eleqtrolitebisaTvis ar aris samarTliani ostval­
dis ganzavebis kanoni _ disociciis mudmivas mniSv­
neloba icvleba ganzavebasTan erTad, elgamtarobis 
mixedviT gaangariSebuli disociaciis xarisxis 
mniSvneloba ar emTxveva izotonuri koeficientis 
saSualebiT gamoTvlils, aseve, marilTa xsnarebis 
kombinaciuri ganbnevis speqtrebSi ar aris aradiso­
cirebuli molekulebisaTvis damaxasiaTebeli xa­
zebi da zolebi.

143. romeli Teoriaa dReisaTvis samarTliani susti eleqtro
litebisaTvis?

susti eleqtrolitebisaTvis miRebulia mxolod 
areniusis eleqtrolituri disociaciis Teoria.

144. daaxasiaTeT areniusis mixedviT xsnarSi ionebis moZraoba.
areniusis mixedviT, xsnarSi ionebi uwesrigod moZ­
raobs, airis molekulebis analogiurad, maT ganla­
gebaSi ar SeimCneva aranairi wesrigi da maT Soris 
ar arsebobs eleqtrostatikuri urTierTqmedeba. 
es warmodgenebi samarTliania susti eleqtroli­
tebisaTvis, radgan, mag., xsnarebSi ionTa koncentra­
ciis simciris da ionTa Soris didi manZilebis 
arsebobis gamo, SesaZlebelia kulonuri urTierT­
qmedebis ugulvebelyofa da, aqedan gamomdinare, 
mowesrigebuli struqturis arsebobis ugulvebel­
yofa.

145. ra SemTxvevaSi miiReba xsnarebSi mowesrigebuli struq-
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tura?
Zlieri eleqtrolitebis xsnarebSi, sadac maRalia 
ionTa koncentraciebi da mcirea manZili maT Soris, 
eleqtrostatikuri urTieTqmedebis ignorireba SeuZ­
lebelia. am urTierTqmedebis Sedegad TiToeuli 
ioni garSemortymulia sawinaaRmdego niSnis ionebiT, 
romlebic mis garSemo ionur Rrubels qmnis. amas­
Tan, ionur atmosferoSi Semavali TiToeuli ioni 
TviTonac warmoadgens centralur ions, romelsac 
Tavisi ionuri atmosfero gaaCnis. Sedegad miiReba 
analogiur kristalur meserSi ionTa ganlagebis 
mowesrigebuli struqtura.

146. kristaluri mesrisagan gansxvavebiT, rogor moZraobs xs-
naris ionebi?

kristaluri mesrisgan gansxvavebiT, xsnaris ionebi 
ganuwyvetliv moZraobs, Seedineba da gaedineba ionu­
ri atmosferodan. magram mainc, saSualo  statiku­
rad TiToeuli ioni mudmivad garSemortymulia 
sawinaaRmdego niSnis ionuri RrubliT.

147. ra iwvevs ionTa Soris qimiuri potencialis Semcirebas? 
ganmarteT formuliT.

ionTa Soris eleqtrostatikuri urTierTqmedeba 
iwvevs maTi qimiuri potencialis Semcirebas. sxva si­
tyvebiT rom vTqvaT Zlieri eleqtrolitis xsnaris 
Tvisebebis raodenobrivi gamoxatva ar Seesabameba 
mis koncentracias: αi = γi Ci	  sadac Ci _ ionis kon­
centraciaa, αi _ ionis aqtivoba, γi _ ionis aqtivobis 
koeficienti.

148. raSi mdgomareobs Zlieri eleqtrolitebis Teoriis Ziri
Tadi debulebebi da vin arian maTi avtorebi?

Zlieri eleqtrolitebis Teoriis avtorebi arian 
debai da hiukeli. Teoriis ZiriTadi debulebebia: 
1) Zlieri eleqtrolitebi xsnarSi srulad aris 
disocirebuli ionebad; 2) ionebs Soris arsebobs 
eleqtrostatikuri urTieraTqmedeba, ris gamoc 
ionTa ganlagebaSi SeimCneva garkveuli wesrigi. 
TiToeuli ioni garSemortymulia Tavisi sawinaaRm­
dego niSnis ionebis sferuli (ionuri atmosfero) 
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RrubeliT; 3) centraluri ionis qimiuri potenciali 
Semcirebulia ionur atmosferosTan eleqtrosta­
tikur urTierTqmedebis Sedegad; 4) centraluri 
ionis kulonuli potenciali ekranirebulia ion­
uri atmosferos mier; 5) ionuri atmisferos muxtis 
simkvrive emorCileba puason-bolcmanis ganawilebas 
da eqsponenturad mcirdeba centraluri ionidan 
daSorebis kvalobaze.

149. ras gansazRvras eleqtrostatikuri urTierTqmedeba?
eleqtrolitis xsnaris idealurobisagan gadaxris 
zomas gansazRvravs eleqtrostatikuri urTierTqme­
deba. es ukanaskneli ki miT metia, rac metia xsnaris 
koncentracia da ionTa muxti.

150. ra SemTxvevaSi iqmneba faSari ionuri Rrubeli?
rac metia temperatura, miT ufro intensiuria 
siTburi moZraoba, miT ufro faSari iqneba ionuri 
Rrubeli da, aqedan, naklebi iqneba eleqtrostati­
kuri urTierTqmedeba centralur ionsa da ionur 
atmosferos Soris.

151. ra gadamwyvet faqtors warmoadgens siTburi moZraoba?
siTburi moZraoba warmoadgens im gadamwyvet faq­
tors, romelic xels uSlis ionebis SeerTebas moleku­
lebad.

152. ra SemTxvevaSia xsnari araidealuri?
gamxsnelis simkvrivis zrdam unda gamoiwvios ionTa 
moZraobis SezRudva da amiT eleqtrostatikuri ur­
TierTqmedebis gaZliereba. am SemTxvevaSi xsnari 
araidealuria.

153. ra Seamcirebs eleqtrolitis ionebs Soris kulonur ur
TierTqmedebas?

rac metia gamxsnelis dieleqtrikuli SeRwevadoba, 
miT meti iqneba gamxsnelisa da eleqtrolitis 
ionebs Soris ionur_dipoluri urTierTqmedeba. es 
Seamcirebs eleqtrolitis ionebs Soris kulonur 
urTierTqmedebas.

154. ra SemTxvevaSia debai-hiukelis zRvruli kanoni samarT
liani?

mxolod Zlieri ganzavebuli xsnarebisaTvis. es 
gamowveulia imiT, rom TeoriaSi arsebobs rigi daS­
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vebebi da miaxloebebi.
155. ris safuZvelze iqna Setanili Sesworebebi debai-hiukelis 
warmodgenebSi?

avtorTa mier Setanili iqna garkveuli Seswore­
bebi. kerZod, maT gaiTvaliswines ionTa zomebi, maTi 
solvatacia da amiT gaafarToves Teoriis gamoy­
enebis are.

156. ra faqtebi ar aixsneba debai-hiukelis warmodgeniT?
arsebobs mravali eqsperimentuli faqti, romliTac 
ar aixsneba debai-hiukelis warmodgenebi, kerZod, 
ionuri atmosferos arsebobiT.

157. riT aixsneba anomaluri elgamtaroba Tanamedrove warmod
genebiT?

Tanamedrove warmodgenebis mixedviT, anomaluri 
elgamtaroba aixsneba koncentrirebul xsnarebSi 
ionTa asociatebis warmoqmniT.

158. ra SemTxvevaSi warmoiqmneba xsnarSi eleqtroneitraluri 
wyvilebi?

koncentraciis garkveul intervalSi, xsnarSi war­
moiqmneba eleqtroneitraluri ionuri wyvilebi, 
romlebic ar monawileobs elgamtarobaSi.

159. ra iwvevs elgamtarobis Semcirebas da zrdas?
koncentraciis intervalSi, eleqtrolitis koncent­
raciis zrdisas elgamtaroba mcirdeba, magram kon­
centraciis Semdgomi zrdisas adgili aqvs ionur 
wyvilTan mesame ionis dakavSirebas.

160. ra SemTxvevaSi warmoiqmneba ionuri asociatebi?
ionuri asociatebi warmoiqmneba, rodesac maT Soris 
manZili iseTia, rom ionTa eleqtristatikuri urTi­
erTqmedebis energia ar aris naklebi 2kT-ze.

161. bierumis mixedviT, ra warmoqmnis ionur wyvils?
bierumis mixedviT, ori ionisagan maSin warmoiqmneba 
ionuri wyvili, rodesac ionTa eleqtrostatikuri 
urTierTqmedebis energia gautoldeba nawilakebis 
siTburi moZraobis energias.

162. ra SemTxvevaSi SeiZleba miaRwios mniSvnelovan sidides 
asociaciis xarisxma?

didi muxtis mqone ionebisaTvis, romlebic disocire­
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bulia dabali dieleqtrikuli SeRwevadobis gamxs­
nelSi, asociaciis xarisxma (ionuri wyvilis warmo­
qmnam) SeiZleba mniSvnelovan sidides miaRwios.

163. raze moqmedebs fiziologiur xsnarebSi eleqtrolitebis 
arseboba?

fiziologiur xsnarebSi eleqtrolitebis arseboba 
moqmedebs cilebis, aminmJavebis da sxva organuli 
naerTebis xsnadobaze.

164. ris unari aqvs eleqtrolitebs?
eleqtrolitebs aqvs unari, wyali miizidos hidratis 
saxiT, rac icavs organizms gauwyloebisagan.

165. ras Seicavs organizmis sisxlis plazma normalur mdgo
mareobaSi?

normalur mdgomareobaSi organizmis sisxlis plaz­
ma Seicavs Na+, K+,  Ca2+ da  Mg2+ kaTionebs.

166. rogoria sisxlis plazmaSi saSualod anionTa Semcvleloba 
da romel anionebs icnobT?

anionTa Semcvleloba sisxlis plazmaSi Seadgens 
saSualod 154  mmol/l molekuklas. anionebidan aR­
saniSnavia qlorid- da karbonationebi da agreTve 
cilebis mravalmuxtiani makronebi.

167. ramden procents Seadgens adamianis organizmSi wyali da 
rogor nawildeba ujredis SigniT da gareT?

adamianis organizmSi wylis raodenoba Seadgens 
mTeli masis 60%. amasTan, wylis 2/3 Tavmoyrilia 
ujredis SigniT _ eriTricitebi, kunTis qsovilis 
ujredi da a.S., xolo 1/3 ujredis gareT _ sisxlis 
plazma, ujredis siTxe, limfa da sxva.

168. ris saSualebiT unda anazRaurdes adamianis mier kuW-naw
lavis traqtisa da Tirkmelebis moqmedebis Sedegad dak-
arguli eleqtrolitebi?

adamianis mier kuW-nawlavis traqtis da Tirkmelebis 
moqmedebis Sedegad dakarguli eleqtrolitebi unda 
anazRaurdes sakvebiT da sasmeli wyliT.

169. ras iwvevs kaTionebis balansis darRveva?
kaTionebis balansis darRveva iwvevs adamianis kun­
Tebis sisustes.

170. romeli kaTionebi gvxvdeba ujredis SigniT da ujredis 
gareT?
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 Na+ kaTioni ujredis gareTaa  K+ ki ujredis SigniT 
gvxvdeba.

171. ramden grams Seadgens Na+ is saerTo masa?
Na+ saerTo masa Seadgens 150g.

172. rogoria nivTierebaTa normalur cvlisaTvis Na+ da K+ 
dReRamuri doza da ras iwvevsorganizmSi maTi deficiti 
?

nivTierebaTanormaluri  cvlisaTvis aucilebelia 
dRe-RameSi 10-15 g NaCl-is miReba. Na-is nakleboba iw­
vevs osmosuri wnevis Semcirebas (hipoosmia) ujre­
dis gareT siTxeSi da amasTan dakavSirebiT siTxe 
SeaRwevs eriTrocitebSi, Tavis tvinis ujredebSi; 
iwvevs hemolizs da sisxlis Sededebas. am dros 
SeiniSneba sisxlis siblantis momateba, arteriuli 
wnevis dacema, gulis normaluri ritmis darRveva, 
gluvi muskulaturis spazmebi, centraluri nervuli 
sistemis moSla. K-is dRe-Ramuri doza daaxloebiT 
2-3 g-ia. misi nakleboba SeiZleba ganviTardes ku­
Wis xangrZlivi aSlilobis dros, Rebinebis, Warbi 
Sardis gamoyofisas. am dros SeiniSneba nervul-
kunTovani agznebis SezRudva, cilis sinTezis damux­
ruWeba. es yovelive iwvevs sisustes, Rebinebas, gulis 
muSaobis darRvevas, paraliCs da halucinaciebis 
ganviTarebas.

173. ramden grams Seadgens KKK+-is ionebis saerTo raode-
noba?

K+-is ionebis saerTo raodenoba Seadgens 133-140g.
174. raSi monawileobs K+-is ionebi?

K+-is ionebi monawileoben nervuli impulsebis 
gadacemaSi, kunTebis SekumSvasa da gulis kunTis 
muSaobaSi. amcirebs ritms da gulis kunTis SekumS­
vis Zalas.

175. ras iwvevs K+-is ionebis siWarbe?
K+-is ionebis siWarbe iwvevs Tirkmelis daavadebas, 
hemolizs, qsovilis ujredis daSlas, fuZe-mJavuri 
wonasworobis darRvevas.

176. ra damokidebulabaSia Ca2+ -is da K+ -is ionebi erTmaneT-
Tan?

K+ -is da  Ca2+-is ionebi erTmaneTis antagoniste­
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bia. 
177. romeli ionebi asrulebs did rols sisxlis SededebaSi?

Ca2+ ionebi did rols asrulebs sisxlis Sedede­
baSi.

178. rogori sisxli gamoiyeneba sisxlis gadasxmis dros?
Tu sisxls davamatebT limonmJava natriumis 4%-ian 
xsnars, kalciumis ionebi mTlianad daileqeba mci­
red xsnad marilad. sisxli kargavs Sededebis unars. 
aseTi sisxli gamoiyeneba sisxlis gadasxmaSi.

buferuli xsnarebi

179. rogor eleqtrolits warmoadgens wyali da ra sidide 
aqvs [H+] da [OH-] ionebs sufTa wyalSi? 

wyali susti eleqtrolitia da umniSvnelod diso­
cirdeba: H2O  H+ + OH

_
. sufTa wyalSi 250C-ze [H+] 

da [OH
_
] erTnairia da tolia 10

_
7-is.

180. ra ganisazRvreba 10-7-iT [H+] ionTan erTad? 
Tu [H+] > 10-7  _ xsnars mJava reaqcia aqvs;
Tu [H+] < 10-7  _ xsnars tute reaqcia aqvs;
Tu [H+] = 10-7  _ xsnari neitraluria. 

182. riT gamoisaxeba wyalbadionTa koncentracia?
xarisxis uaryofiTi maCveneblis gamoyeneba mouxer­
xebelia, amitom miRebulia wyalbadionTa koncentra­
ciis gamosaxva e.w. wyalbadis maCvenebliT, romelsac 
pH simboloTi aRniSnaven. 

183. ras ewodeba wyalbadis maCvenebeli pH da ra xasiaTdeba 
misi daxmarebiT? 

wyalbadis maCvenebeli pH ewodeba wyalbadionTa 
koncentraciis aTobiTi logariTmis Sebrunebul 
sidides; pH-is daxmarebiT xasiaTdeba xsnaris re­
aqcia: neitralur xsnarebSi pH = 7; mJava xsnarebSi 
pH < 7; tute xsnarebSi pH > 7.

184. ramdenad mniSvnelovania pH bioqimiuri procesebis mim-
dinareobisaTvis?

xsnarTa pHHgavlenas axdens organizmis bioqimiuri 
procesebis normalizaciaze. pH-is gadaxra 0.001 er­
TeuliTac ki iwvevs seriozul daavadebebs.

185. ra ganapirobebs pH-is SenarCunebas?
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organizmis pH-is SenarCuneba xorcieldeba buferu­
li xsnarebis daxmarebiT.

186. ras ewodeba buferuli xsnari?
buferuli ewodeba xsnars, romelsac Seswevs unari, 
SeinarCunos wyalbadionTa koncentraciis mudmivoba, 
garkveuli raodenobis Zlieri mJavis an Zlieri tu­
tis damatebisas. raodenobrivad buferul sistemebs 
axasiaTeben buferuli tevadobiT, romelic tolia 
Zlieri mJavis an Zlieri fuZis eqvivalentebis ra­
odenobisa, romelic unda daematos 1 l buferul 
xsnars, raTa misi pH erTi erTeuliT Seicvalos.

187. rodisaa buferuli tevadoba maqsimaluri?
buferuli tevadoba maqsimaluria buferuli siste­
mis Semadgeneli komponentebis koncentraciis tolo­
bisas.

188. ra mizniT iyeneben buferul xsnarebs?
mdgradi pH-iT xsnarebis momzadebis mizniT mimar­
Taven e.w. buferul xsnarebs, romlebsac aqvs unari, 
SeinarCunos pH-is mudmivoba ganzavebisas an Zlieri 
mJavisa da Zlieri fuZis damatebisas.

189. CamoTvaleT buferuli xsnarebi.
buferul xsnarebs miekuTvneba: 1. xsnari, romelic 
Sedgeba susti mJavasa da am susti mJavas da Zl­
ieri tutis marilisagan, mag., CH3COOH da CH3COONa. 
2. xsnari, romelic Sedgeba susti fuZisagan da am 
fuZis da Zlieri mJavas marilisagan, mag.,  NH4OH da 
NH4CI. 3.	xsnarebi, romlebic Seicavs mravalfuZiani 
mJavas marilebs mag., Na2HPO4 da NaH2PO4.

190. ras warmoadgens organizmSi ZiriTad buferul sistemas?
organizmSi ZiriTadi buferuli sistema hidrokarbo­
natulia; mis wilad modis sisxlSi buferuli 
moqmedebis 50% da misi saSualebiT xdeba sisxlis 
pH=7.4  SenarCuneba.

191. rogor warmoiqmneba organizmSi naxSirmJava da romeli 
fermenti axorcielebs am process?

organizmSi naxSirmJava warmoiqmneba CO2-is hidra­
taciiT. es procesi xorcieldeba ferment karboan­
hidrazas daxmarebiT: CO2 + H2O  H2CO3.

192. ras warmoadgens karbonatuli buferuli sistema?
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karbonatuli buferuli sistema warmoadgens sust 
mJavas _ naxSirmJavas da masTan wonasworobaSi myof 
hidrokarbonations.

193. raSi mdgomareobs HCO3

_
-is da H2CO3-is buferuli mo-

qmedebis meqanizmi?
HCO3

_
 aris H2CO3-Tan SeuRlebuli fuZe. am wyvilis 

buferuli moqmedebis meqanizmi SemdegSi mdgomare­
obs: buferul sistemaze Zlieri mJavas damatebisas, 
am ukanasknelis disociaciis Sedegad miRebuli pro­
tonebi urTierTqmedebs naxSirmJavas SeuRlebul fu­
ZesTan. xolo Zlieri fuZis damatebisas OH

_
 ionebi 

urTierTqmedebs H2CO3-Tan.
194. rogor ganisazRvreba buferuli xsnaris pH? vis ekuTvnis 
es gantoleba? 

buferuli xsnaris pH Semdegnairad ganisazRvreba: 
pH = pK + lg(SeuRlebuli fuZe/mJava). es aris helde­
son-haselbaxis gantoleba. 

195. ras axasiaTebs fosforuli buferuli sistema? 
fosforuli buferuli sistema axasiaTebs wonaswo­
robas hidrofosfatsa da dihidrofosfatis ionebs 
Soris.

196. ras warmoadgens organizmSi hemoglobinuri buferi? 
organizmSi hemoglobinuri buferi warmoadgens er­
iTrocitebis mTavar buferul sistemas, romelic 
protonis donoris saxiT Seicavs or sust mJavas 
_ hemoglobins (HHb) da oqsihemoglobins (HHbO2), 
xolo protonis aqceptoris rols asrulebs am 
mJavaTa SeuRlebuli fuZeebi, e.i. maTi anionebi Hb_ 
da HbO2

_.
197. ra ganapirobebs sisxlis pH-is cvalebadobas?

oqsihmoglobini ufro Zlieri mJavaa, vidre hemoglo­
bini; roca pH=7.25 (eriTrocitebSi) oqsihemoglobini 
ionizebulia 65%-iT, xolo hemoglobini _ 10%-iT. 
hemoglobinTan Jangbadis mierTebisas (filtvebSi) 
sisxlis pH mcirdeba SedarebiT Zlieri mJavas 
(oqsihemoglobinis) warmoqmnis gamo; meore mxriv, 
rodesac oqsihemoglobini gadascems Jangbads qso­
vilebs, sisxlis pH isev izrdeba, ufro susti mJavas 
(hemoglobinis) warmoqmnis gamo.
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198. ra procesebi mimdinareobs organizmSi Warbi mJavisa da 
Warbi tutis SemTxvevaSi? 

mJavis siWarbisas HH+ ionebs pirvel rigSi daikavSi­
rebs hemoglobinis anioni Hb

_
, romelsac, rogorc 

SedarebiT Zlier fuZes, gaaCnia protonisadmi meti 
swrafva. xolo Warbi tutis SemTxvevaSi ufro met 
aqtiurobas amJRavnebs oqsihemoglobini, vidre hemo­
globini. 

199. ra funqciebs asrulebs organizmSi hemoglobinuri sistema 
da ra ganapirobebs mis efeqtur moqmedebas?

organizmSi, sisxlis hemoglobinuri sistema monawi­
leobs erTdroulad ramdenime mniSvnelovani fizio­
logiuri funqciis SesrulebaSi. esenia: sunTqva 
_ Jangbadis transportireba qsovilebSi da CO2-is 
transportireba qsovilebidan filtvebSi, mudmivi 
pH-is SenarCuneba eriTrocitebSi, saboloo jamSi 
ki _ sisxlSi. es sistema efeqturad moqmedebs mx­
olod sisxlis sxva buferul sistemebTan erTo­
bliobaSi. 

200. ras ewodeba homeostazi da ra axorcielebs mas? 
adamianis organizmis unars, moaxdinos organizmSi 
mimdinare fiziologiuri da bioqimiuri procesebis 
koordinacia da SeinarCunos mudmivi mdgomareoba, 
homeostazi ewodeba. homeostazi xorcieldeba humo­
ruli regulaciiT, nervul meqanizmebTan erTad. 
humoruli da nervuli komponentebi qmnis erTian 
nervo-humorul kompleqss. 

201. ratomaa Txevadi aris mJavuri mudmivoba adamianis cxo
velmyofelobisaTvis mniSvnelovani? 

Txevadi aris mJavurobis mudmivoba adamianis cxovel­
myofelobisTvis Zlier mniSvnelovania: 1. H+-ionebi 
asrulebs katalizur moqmedebas; 2. fermentebi da 
hormonebi biologiurad aqtiur Tvisebebs avlens 
pH-is mxolod gansazRvrul intervalSi; 3. H+ ionTa 
cvlileba gavlenas axdens osmosur wnevaze. 

202. ra iwvevs komas da sikvdils? 
sisxlis pH-is (7.36) umniSvnelo gadaxra _ 0.3 erTe­
uliT iwvevs komis mdgomareobas, xolo 0.4  erTeu­
liT gadaxra sasikvdiloa. 
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203. ras ewodeba acidozi da alkanozi?
organizmis fuZe-mJavuri wonasworobis gadaxras H+-is 
ionTa momatebisaken, ewodeba acidozi, xolo HH+-is 
ionTa koncentraciis Semcirebisaken _ alkalozi. 

204. ra faqtorebma SeiZleba gamoiwvios acidozi da al-
kanozi?

acidozi an alkalozi SeiZleba gamoiwvios sakvebis, 
wylis, medikamentebis arasworma miRebam an organiz­
mis paTologiurma mdgomareobam, mag., nivTierebaTa 
cvlis, sunTqvis procesebis, sisxlis mimoqcevis 
darRvevam. 

205. daaxasiaTeT hemoglobini. 
saxelwodeba hemoglobini aerTianebs sxvadasxva sa­
xis cilebs, romlebic organizmSi Jangbadis gadata­
nas axorcielebs. hemoglobinis molekuluri wonaa 
_ 64000. TiToeuli misi molekula Seicavs oTx hems, 
oTx atom rkinas da gajerebisas ierTebs oTx mole­
kula Jangbads. 

206. daaxasiaTeT cila _ mioglobini.
mioglobini cilaa, romelic gamoyofilia kunTebidan, 
misi molekuluri wona _ 16000. TiToeuli molekula 
Seicavs erT hems, erT atom rkinas da gajerebisas 
ierTebs erT molekula Jangbads.

207. ra meTodiT daadgines hemoglobinisa da mioglobinis 
struqtura?

mioglobini iyo pirveli cila, romlisTvisac deta­
lurad daadgines molekuluri struqtura (rent­
genis sxivebiT difraqciis meTodiT, kendrium 1959 
wels). hemoglobinis struqturac am meTodiT iqna 
dadgenili.

208. ras warmoadgens sinamdvileSi hemoglobini?
aRmoCnda, rom hemoglobini warmoadgens tetramers, 
romlis TiToeuli Semadgenlis molekuluri wona 
16000-ia da TiToeuli maTgani Zalian hgavs mioglo­
bins rogorc aminmJavaTa SemadgenlobiT, aseve sivr­
ciTi konformaciebiT.

209. ra meTodiT SeiZleba ganisazRvros mioglobinis JangbadiT 
gajerebis xarisxi?

mioglobinis JangbadiT gajerebis xarisxi SeiZleba 
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ganisazRvros speqtrofotometriis meTodiT.
210. rogoraa damokidebuli mioglobinis JangbadiT gajerebis 
xarisxi Jangbadis parcialur wnevaze?

Jangbadis parcialuri wnevis (PO2) dabali mniSvnelo­
bis dros, mioglobinis JangbadiT gajerebis xarisxi 
proporciulia (PO2)-is; maSin, roca (PO2)-is maRali 
mniSvnelobis dros is asimptoturad uaxlovdeba 
100%-s.

211. ras uwodeben hemoglobinis gajerebis xarisxisa da Jangbadis 
parcialur wnevebs Soris damokidebulebis mruds da riTaa 
ganpirobebuli mrudebs Soris gansxvaveba?

hemoglobinis gajerebis xarisxisa da Jangbadis par­
cialur wnevebs Soris damokidebulebis mruds uwo­
deben sigmoidurs (S-is msgavsi), dagrovebis mruds. 
es mrudi srul winaaRmdegobaSia mioglobinis hi­
perbolur mrudTan. Jangbadis TiToeuli moleku­
lis Tanmimdevruli mierTeba hemoglobinTan ki ar 
asustebs Jangbadisa da hemoglobinis molekulebs 
Soris ukve arsebul bmas (rogorc es damaxasiaTe­
belia wonasworobaSi myofi sistemebisaTvis), aramed, 
piriqiT, zrdis mas.

212. ra fiziologiuri mniSvneloba aqvs mrudebs Soris gansx
vavebas?

mrudebs Soris gansxvavebas aqvs udidesi fiziolo­
giuri mniSvneloba, vinaidan, oqsimioglobinTan Se­
darebiT, oqsihemoglobini disocirebisas gamoyofs 
Jangbads gacilebiT ufro viwro intervalebSi, rac 
TiTqmis mudmivad uzrunvelyofs Jangbadis arsebo­
bas sistemaSi.

213. gamosaxeT hemoglobinis molekulis mier Jangbadis oTxi 
molekulis Tanmimdevruli mierTeba.

hemoglobinis molekulis mier Jangbadis oTxi mole­
kulis Tanmimdevruli mierTeba gamosaxulia Semdegi 
wonasworobiT: 
Hb + O2   HbO2
HbO2 + O2   HbO4
HbO4 + O2   HbO6
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koloiduri qimia

cocxal organizmSi, Txevad fazaSi myofi niviTierebebi 
umetesad warmodgenilia koloiduri sistemis saxiT.

216. ras Seiswavlis koloiduri qimia? ras ewodeba sadispersio 
are da faza?

koloiduri qimia aris mecniereba, romelic Seiswav­
lis maRaldispersiul heterogenul sistemebs da 
maTSi mimdinare procesebs.
maRaldispersiuli koloiduri sistemebi Sedgeba 
minimum ori fazisagan. erT-erTi maTgani aris uwyve­
ti da mas sadispersio are ewodeba, meore dawilade­
bulia da ganawilebulia pirvelSi, mas dispersiuli 
faza ewodeba.

217. rogori procesebia zedapiruli movlenebi da ras ewodeba 
zedapiruli daWimuloba?

zedapiruli movlenebi is procesebia, romlebic mim­
dinareobs fazaTa gamyof zedapirze. gamyofi zedapiri 
is Srea, romelic erT fazas meorisagan gamoyofs. 
gamyofi sazRvris konturis sigrZis erTeulze moq­
med Zalas, romelic ganapirobebs zedapiris Semcire­
bas, ewodeba zedapiruli daWimuloba. faqtobrivad 
es aris zedapiruli farTis erTeulis Warbi Tavisu­
fali energia. misi ganzomilebaa ergi/sm2, dini/sm.

218. romel Tavisufal-dispersiul da bmul-dispersiul sis-
temebs icnobT?

kinetikuri Tvisebebis mixedviT dispersiul sistema 
aris ori saxis: a) Tavisufaldispersiuli sistemebi, 
romlebSic dispersiuli fazis nawilebi ar aris 
erTmaneTTan dakavSirebuli da gadaadgildeba Tavi­
sufalad (suspenziebi, emulsiebi, zolebi); b) bmuli 
dispersiuli sistemebi, romelSic faza ver gadaad­
gildeba Tavisuflad, radgan struqturulad aris 
damagrebuli (forovani struqturebi _ diafragmebi, 
qafebi, myari xsnarebi).

219. rogor gesmiT sistema liofiluri da liofoburi?
fazaTa gamyof zedapirze fazis nawilakebsa da 
dispersiuli aris molekulebs Soris urTierTqme­
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debis xasiaTis mixedviT, dispersiuli sistemebi 
SeiZleba davyoT liofilur da liofobur sisteme­
bad. sistema liofiluria, Tu nawilakebsa da ares 
Soris sakmaod Zlieri urTierTqmedebaa (mag.: sisxli, 
limfa). sistema liofoburia, Tu urTierTqmedeba sus­
tia (mag.: daqucmacebuli oqro an sila wyalSi).

koloiduri sistemebi

220. ra aris damaxasiaTebeli koloiduri xsnarebisTvis?
WeSmariti xsnarebis msgavsad, koloiduri xsnarebi­
saTvis damaxasiaTebelia difuzia, osmosuri wneva 
da nawilakebis siTburi moZraobiT gamowveuli 
brounis moZraoba.

221. ras daakvirda ingliseli botanikosi robert brouni? ras 
uwodeben brounis moZraobas da razea igi damokidebuli?

1827  wels ingliseli botanikosi robert brouni 
mikroskopSi akvirdeoda wyalSi Sewonili mcenaris 
mtvris nawilakebs da SeamCnia, rom isini imyofebian 
ganuwyvetel, uwesrigo moZraobaSi. amave dros, es 
moZraoba, romelsac brounis moZraoba ewodeba, ar 
aris damokidebuli nivTierebis bunebaze. igi damoki­
debulia nawilakis zomaze da sistemis temperatu­
rasa da siblanteze.

222. ras ewodeba difuzia da ra aris difuziis mamoZravebeli 
Zala? aRniSneT cocxal organizmSi mimdinare biologiur 
procesebSi difuziis siCqares ra mniSvneloba eniWeba?

siTburi da brounis moZraobis saSualebiT xdeba 
nawilakTa koncentraciis gaTanabreba xsnaris mTel 
moculobaSi. am process difuzia ewodeba. difuziis 
mamoZravebeli Zala aris sxvaoba koncentraciebs, wne­
vebs an sxva parametrebs Soris. cocxal organizmSi 
mimdinare biologiur procesebSi difuziis siCqares 
didi mniSvneloba eniWeba. sakmaod bevri fizikur-
qimiuri procesis siCqare damokidebulia moreagire 
nivTierebebis difuziis siCqareze, e.i. nedleulis 
miwodebis siCqareze. narkozis miRebis dros eTeri 
difundirdeba qsovilSi sadac mas xvdeba cximebi 
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da cilebi. magram eTeri cximSi ukeTesad ixsneba, 
igi difuzirdeba cximebSi.

223. ratom aris koloiduri xsnarebis osmosuri wneva Zalze 
mcire?

koloiduri xsnarebis osmosuri wneva Zalze mcirea, 
radgan koloidur xsnarebs, WeSmariti xsnarebisagan 
gansxvavebiT, axasiaTebs sadispersio fazis dabali 
koncentracia. WeSmarit da koloidur xsnarebSi os­
mosuri wneva gaxsnili nivTierebebis koncentraciis 
pirdapirproporciulia.

adsorbcia

224. ra aris adsorbcia? ras ewodeba adsorbenti da adsorb-
tivi da ramdeni saxis SeiZleba iyos? ra aris desorbcia 
da qemosorbcia?

adsorbcia aris movlena, romlis drosac xdeba erTi 
nivTierebis dagroveba meore nivTierebis zedapirze. 
nivTierebas, romlis zedapirzec xdeba adsorbcia, 
adsorbenti ewodeba. adsorbenti SeiZleba iyos my­
ari an Txevadi. mag.: meteorizmis dros nawlavebSi 
xdeba gazebis dagroveba. am SemTxvevaSi avadmyofs aZ­
leven gaaqtiurebul naxSirs _ karbolens, romelzec 
xorcieldeba aiebis adsorbcia; nivTierebas, romlis 
adsorbciac xdeba, adsorbtivi ewodeba. adsorbtivi 
SeiZleba iyos airad da Txevad mdgomareobaSi e.i. 
adsorbtivi adsorbirdeba adsorbentis zedapirze. 
adsorbciis Sebrunebul process desorbcia ewo­
deba.

225. ras ewodeba zedapirulad aqtiuri nivTierebebi? ra axdens 
cximebis aTvisebis procesze gavlenas? moiyvaneT magaliTi.

nivTierebebs, romlebic amcirebs sufTa siTxeebis 
zedapirul daWimulobas, zedapirulad aqtiuri niv­
Tierebebi ewodeba. cocxal organizmebSi Semavali 
zedapirulad aqtiuri Tvisebebis mqone nivTierebebi 
monawileobs mraval fiziologiur procesSi. mag.: 
cximebis aTvisebis procesze gavlenas axdens da­
bali zedapiruli daWimulobis mqone naRvlis mJavas 
marilebi.
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226. rogor gesmiT:adamianis organizms axasiaTebs SerCeviTi 
adsorbciis unari? razea damokideuli adsorbciuli Tera-
pia? aRniSneT cianidis mcire doziT Seyvana ratom iwvevs 
wamebSi sikvdils?

adamianis organizms axasiaTebs SerCeviTi adsorb­
ciis unari, mag.: toqsinebi, romlebic iwvevs dizen­
terias _ azianebs vegetatiur nervul sistemas. tifis 
dros ZiriTadad ziandeba kanisa da tvinis sisxl­
ZarRvovani sistema. imunuri cilebi (antisxeulebi) 
urTierTqmedebs mxolod gansazRvrul, maTTvis 
saWiro ucxo cilebTan (antigenebTan). adsorbciuli 
Terapia damyarebulia organizmSi adsorbentis Sey­
vanaze. cianidebis mcire doziT Seyvana organizmSi 
iwvevs sikvdils ramdenime wamSi, sasunTqi fermen­
tebis blokadis gamo.

koloiduri nawilakebis aRnagoba

227. ra aniWebs zols mdgomareobas da riT aris ganpirobebuli 
maTi agregatuli umdgradoba? ra aris stabilizatoris da
niSnuleba? ram SeiZleba Seasrulos qimiuri reaqciis dros 
misi roli?

organizmis cxovelmyofelobaSi didi mniSvneloba 
eniWeba koloidur sistemebs _ zolebs. zolebis 
miRebisaTvis daculi unda iyos ori piroba: nawila­
kis uxsnadoba (an mcired xsnadoba) mocemul sadis­
persio areSi da stabilizatoris Tanaoba, romelic 
zols mdgradobas mianiWebs. zolebis agregatuli 
umdgradoba ganpirobebulia zedapiruli energiis 
miswrafebiT Semcirebisaken, romelic TavisTavad 
mimdinareobs. am dros xdeba nawilakebis gamsx­
vileba. stabilizatoris daniSnulebaa, warmoqmnas 
nawilakebis zedapirze ormagi eleqtruli Sre da 
mianiWos maT erTnairi niSnis muxti, rac uzrunve­
lyofs maTi ganzidvis process. stabilizatoris 
roli SeiZleba Seasrulos qimiuri reaqciis erT-
erTma reagentma an garedan Seyvanilma nivTierebam 
_ eleqtrolitma.

228. ganixileT AgI-is micelis warmoqmna mimocvliTi reaqciiT 
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AgNO3-is siWarbis SemTxvevaSi.
ganvixiloTAgI-is micelis warmoqmna mimocvliTi 
reaqciiT AgNO3-is siWarbis SemTxvevaSi:
		  AgNO3 + KI → AgI + KNO3
m raodenoba AgI-is molekulebis erToblioba war­
moqmnis agregats: mAgI. agregatis zedapirze adsor­
birdeba Warbi eleqtrolitis is ioni, romelic 
Sedis agregatis molekulaSi da romlis radiusi 
Tanazomadia agregatSi Semavali erT-erTi atomis 
radiusis da misi adsorbciiT grZeldeba agregatis 
kristalis daSeneba.  Ag+  potencialganmsazRvreli 
ionebi da agregati warmoqmnis  birTvs, romelsac 
am SemTxvevaSi dadebiTi muxti gaaCnia: (AgI)mxnAg+ 

birTvi miizidavs Warbi eleqtrolitis sawinaaRmde­
go niSnis mqone ionis _ NO3

-  nawils, warmoqmnis 
ra eleqtrokinetikuri da adsorbciuli ZaliT 
adsorbciul Sres. adsorbciul SresTan erTad 
nawilaki ewodeba [(AgI)m x nAg+(n-x)NO3

-]+X nawilaks. 
darCenili sawinaaRmdego niSnis ionebi siTburi 
moZraobis Zalebis gavleniT ganlagdeba birTvisagan 
moSorebiT, difuziur SreSi. nawilaks difuziur 
SresTan erTad micela ewodeba. micela eleqtro­

neitraluria:

koloiduri xsnarebi

229. ras ewodeba koloiduri xsnarebi da rogori sistemebia 
isini?

dispersiul sistemebs, romelSic dispersiuli fazis  
nawilkebis zoma 100-dan 1 mkm-mde farglebSia, koloi­
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duri xsnarebi an zolebi ewodeba. koloiduri sis­
temebidan analizuri qimiisaTvis didi mniSvneloba 
aqvs hidrozolebs, e.w. koloidur wyalxsnarebs. ko­
loiduri xsnarebi mikroheterogenuli sistemebia.

230. rogor sistemas ewodeba dispersiuli?
dispersiuli ewodeba iseT sistemas, romelSic nivTi­
ereba daqucmacebul mdgomareobaSia da Tanabrad 
aris ganawilebuli garemoSi.

231. ratom ewodeba mmn xsnarebs maRalmolekuluri koloidebi 
da ramden klasad SeiZleba davyoT yvela dispersiuli 
sistema?

radgan mmn xsnarebs axasiaTebs rogorc WeSmariti 
xsnarebis, ise koloiduri Tvisebebi, maT ewodeba 
maRalkoloiduri koloidebi. yvela dispersiuli 
sistema SeiZleba davyoT or klasad: suspenziebad 
da molekulur koloidebad. suspenziebi aris maRal­
dispersiuli heterogenuli sistemebi, aramdgradebi 
da araSeqcevadebi. maTi nawilakebi Sedgeba atomis 
an molekulis agregatebisagan, romlebic gamoyofi­
lia dispersiuli aredan gamyofi zedapiriT.
molekuluri koloidebi _ homogenuri erTfaziani 
mdgradi da Seqcevadi sistemebia, romlebic calkeu­
li solvatirebuli makromolekulebia. makromole­
kulebis zomebi erT ganzomilebaSi mainc eTanxmeba 
koloiduri dispersiulobis xarisxs.
aRniSnuli ori klasisaTvis damaxasiaTebelia uwy­
veti gadasvla erTi klasidan meore klasSi.

232. sad da rogor xdeba sinTezuri qsovilis gamoyeneba medi
cinaSi?

dRes sinTezur masalebs didi gamoyeneba aqvs medi­
cinaSi. klinikur praqtikaSi maT iyeneben dazianebuli 
qsovilis, Zvlis, sisxlZarRvebis Sesacvlelad. nax­
evrad SeRwevadi membranis saxiT iyeneben xelovnuri 
Tirkmlis, xelovnuri gulis, RviZlisa da mravali 
sxva organos Sesaqmnelad. didi miRwevebia sisx­
lis plazmis Semcveli polimeruli nivTierebebis 
miRebis saqmeSi.

233. ras warmoadgens nukleinis mJavebi? romel nukleinis 
mJavebs icnobT? risgan Sedgeba misi polimeruli jaWvi, 



48

ris wyaros warmoadgens da ras ganmsazRvravs? gamokvlevebi 
nukleinis mJavebis fazaSi ris saSualebas iZleva?

nukleinis mJavebi _ rnm (ribonukleinis mJava), dnm 
(dizoqsiribonukleinmJava) xazovani polimerebia 
Zalian didi molekuluri masiT. maTi polimeruli 
jaWvebi Sedgeba azotis fuZeebis, naxSirwyalbadisa 
da fosfatebisagan.
nukleinis mJavebi polimerebis erT-erTi mniSvne­
lovani klasia. isini memkvidreobiTobis infor­
maciis wyaros da mTeli organizmis ganviTarebis 
ganmsazRvrelia. gamokvlevebi nukleinis mJavebis 
sferoSi saSualebas iZleva gavSifroT maTi moq­
medebis molekuluri meqanizmi cocxal ujredSi, 
rac Zalian did daxmarebas gauwevs medicinas mem­
kvidreobiT daavadebebTan brZolis saqmeSi.

234. risgan Sedgeba cila? ramdeni sivrcobrivi struqtura 
viciT da ramden klasad iyofa isini? aRwereT TiToeuli 
maTgani.

yvela cila Sedgeba 20 sxvadasxva α-aminmJavasgan. 
cilis SemadgenlobaSi SeiZleba Sediodes ramden­
ime aseuli erTnairi an sxvadasxva aminmJavas naSTi. 
adamianis organizmi Seicavs 5000000-mde sxvadasxva 
saxis cilas. maT axasiaTebs rTuli sivrciTi struq­
tura. misi aRwerisaTvis sargebloben pirveladi, 
meoreuli, mesameuli da meoTxeuli struqturebis 
cnebebiT. cilebi ZiriTadad iyofa or klasad: glo­
bularul da fibrilarul cilebad. globularuli 
cilis magaliTia hemoglobini. masSi yoveli poli­
peptiduri jaWvi dakavSirebulia prosteTur jguf­
Tan _ hemTan. fibrilaruli cila aris cilovani 
nivTierebebis sxvadasxva saxis jgufi, romelic Sei­
cavs erT an ramdenime polipeptidur jaWvs.

235. raSi mdgomareobs gajirjvebis arsi da misi fiziologiuri 
roli?

biopolimerebis xsnarebi homogenuri, Termodina­
mikurad mdgradi sistemebia. am TvalsazrisiT isini 
SeiZleba SevadaroT WeSmarit xsnarebs. mmn-is gaxsna 
xSirad TavisTavadi procesia gajirjvebis stadiis 
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gavliT. gajirjvebis arsi mdgomareobs SemdgomSi: 
sanam mmn gaixsneba, jer STanTqavs gamxsnelis (da­
balmolekuluri nivTierebis) molekulebs da izr­
deba moculobiT, masiT. mmn xsnarebis Tanamedrove 
Teoria xsnadobas da gajirjvebas ixilavs rogorc 
ori Txevadi fazis Serevis process.
organizmis fiziologiaSi gajirjvebis procesi did 
rols asrulebs. organizmis mravali komponenti 
gajirjvebis gamo gelis mdgomareobaSia. gajirj­
vebis procesi organoebisaTvis vlindeba mravali 
paTologiis dros (filtvis, tvinis SeSupeba). aler­
giuli da anTebiTi daavadebis dros xorcieldeba 
lorwovani garsis gajirjveba. gajirjvebis proce­
sis Rrmad Seswavlis mizniT, srulad unda gamovav­
linoT biopolimeris  agebulebasa da gajirjvebas 
Soris urTierTkavSiris kanonzomiereba.

236. ra xdeba denaturaciis dros?
gare faqtorebis moqmedebiT mravali cila kargavs 
Tavis struqturas da Tvisebebs. pirvel rigSi icv­
leba maTi xsnadoba da biologiuri aqtivoba. am mov­
lenas uwodeben denaturacias. denaturaciis dros 
ZiriTadad peptiduri bma irRveva. struqtura ara­
kanonzomieri xdeba. cilis denaturaciis yvelaze 
gamoxatuli Tvisebaa aqtivobis (fermentulis, anti­
genuris, hormonaluris) dakargva. SesaZlebelia ci­
lebis sawyisi Tvisebebis aRdgena.

237. ras ewodeba geli da laba? ramdeni saxis geli da laba 
arsebobs? risgan xdeba maTi warmoqmna? ras ewodeba tiqso
tropia da sinerizisi?

geli da laba ewodeba aradenad struqturul sis­
temas, romlebic warmoiqmneba makromolekulebs 
Soris urTierTqmedebiT rogorc mmn xsnarebis, ise 
koloiduri xsnarebis SemTxvevaSi. geli da laba 
SeiZleba iyos bunebrivi da xelovnuri (sinTezuri). 
organuli da araorganuli warmoSobis bunebriv 
gelebs miekuTvneba cocxali ujredis citoplazma, 
kani, Tvalis broli da sxva. labis warmoqmnis pro­
cesi damokidebulia Semdeg faqtorebze: molekulis 
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zomaze, formaze da bunebaze, dispersiuli fazis 
koncentraciaze, temperaturaze, droze, eleqtroli­
tebis Tanaarsebobaze, xsnaris pH-ze da sxva.
labis warmoqmnis procesi sustdeba temperaturis 
gazrdiT. labisa da gelis gadasvlas meqanikuri 
moqmedebiT zolSi an mmn xsnarSi, xolo Semdgom 
izoTermulad isev labisebr an gelSi gadasvlas, 
uwodeben tiqsotropias.

238. axseniT sisxlis Sededebis procesi.
labis warmoqmna xdeba sisxlis Sededebis dros, 
magram es procesi ar aris dakavSirebuli denatura­
ciasTan. sisxlis Sededebis dros xsnadi cila fib­
rinogeni gardaiqmneba uxsnad fibrinad. gardaqmnis 
es procesi dakavSirebulia ferment Trombinis 
moqmedebasTan.

239. axseniT koagulaciis procesi da aRniSneT, ramden fazad 
iyofa am dros dispersiuli sistema.

hidrofiluri zolebi SeiZleba ufro msxvil nawi­
lakebad gardavqmnaT. koloiduri nawilakebs Soris 
process, romelic nivTierebis naleqSi gadasvliT 
sruldeba, koagulacia ewodeba. koagulaciis dros 
dispersiuli sistema iyofa or fazad: dispersiul 
ared (siTxe) da dispersiul fazad (myari). xolo la­
bebisa da gelebis warmoqmnis dros ar xdeba fazaTa 
dayofa, gamxsneli mTlianad rCeba sistemaSi, koncent­
racia labis yvela nawilSi ucvleli rCeba.
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kompleqsuri naerTebi

240. ris mimarT aris organizmi gansakuTrebiT mgrZnobiare?
organizmi gansakuTrebiT mgrZnobiarea mikroelemen­
tebis koncentraciis cvlilebebisadmi. mikroele­
mentebs Seadgens gardamavali elementebi, rogoricaa 
_ Cu, Zn, Mn, Co, Fe, Ni. es elementebi ZiriTadad gvx­
vdeba fermentebSi koordinaciuli naerTebis saxiT. 
magaliTad, Mn Sedis 12 fermentSi,  Fe _ 70-Si, Cu _ 
40-Si, Zn _ 100-Si, da Co ramdenime fermentSi.

241. vis mier iyo axsnili koordinaciuli naerTebis Tvisebebi 
da struqtura?

koordinaciuli naerTebis Tvisebebi da struqtura 
ganxiluli da axsnilia Sveicarieli mecnieris 
alfred verneris mier 1893 wels naSromSi _ ̀ koor­
dinaciuli Teoria~. Semdgom kvlevaSi didi roli 
miuZRviT rus mecnierebs Cugaevs, Cerniaevs, saqarT­
veloSi _ p. gogoriSvils.

242. CamoTvaleT koordinaciuli naerTebis ZiriTadi deb-
ulebebi.

koordinaciuli Teoriis ZiriTadi debulebebia: ne­
bismieri koordinaciuli naerTi Sedgeba ionebisagan, 
maTgan erT-erTs, umetesad dadebiTad damuxtuls, 
uWiravs centraluri adgili da mas uwodeben _ 
centralur ions an kompleqswarmomqmnels. uSua­
lod mis garSemo koordinirebulia sawinaaRmdego 
niSnis mqone ionebi an neitraluri molekulebi. 
maT uwodeben ligandebs an adendebs. swored isini 
warmoqmnian Siga sakoordinacio sferos. centra­
luri ionis garSemo arsebuli ligandebis ricxvs 
ewodeba koordinaciuli ricxvi. im ionebiT, romle­
bic imyofeba Siga sferos gareT da Sesabamisad uf­
ro did manZilze centraluri ionidan, iqmneba gare 
sakoordinacio sfero.

243. ras ewodeba kompleqsuri an koordinaciuli naerTi?
kompleqsuri an koordinaciuli naerTi ewodeba is­
eT naerTebs, romelTa kristaluri mesris kvanZebSi 
moTavsebulia kompleqsuri nawilakebi, romlebsac 
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xsnarebSi damoukideblad arseboba SeuZlia.
244. risgan Sedgeba kompleqsuri naerTebis molekula?

kompleqsuri naerTebis molekula Sedgeba Siga 
da gare sakoordinacio sferosgan. Siga sferoSi 
moTavsebulia centraluri atomi da mis garSemo 
ligandebi.

245. romel ligandebs icnobT da ras warmoadgenen isini?
ligandebi SeiZleba iyos: NH3, H2O, NO, CO, CN _, OH_, 
NH2

_. kompleqswarmomqmneli eleqtroni eleqtronTa 
aqceptoria, xolo ligandi _ donori.

246. ras ewodeba monodenturi, bidenturi da polidenturi 
ligandebi?

Tu ligandi erTi bmiT ukavSirdeba kompleqswar­
momqmnels, mas monodenturi ewodeba, Tu oriT _ bi­
denturi, xolo ramdenime bmis SemTxvevaSi ligandi 
polidenturia. magaliTad, monodenturi ligandebia: 
CN_, OH_, NH3;
bidenturi ligandebia _ NH2, _(CH2)2_NH2.

247. ris tolia kompleqsuri ionebis muxti?
kompleqsuri ionis muxti tolia misi Semadgeneli 
ionebis muxtebis algebruli jamis:

		  Ag+ + 2CN → [Ag(CN)2]
_ 	 (+1 _ 2 = -1)

		  Pt+4 + 6Cl → [PtCl6]
_2		  (+4 _ 6 = -2)

kompleqsebis klasifikacia

248. ramdeni saxis kompleqsebs arCeven eleqtruli muxtis 
mixedviT?

eleqtruli muxtis mixedviT arCeven kaTionur, ani­
onur da neitralur kompleqsebs.

249. ris koordinirebiT warmoiqmneba kaTionuri kompleqsi?
kaTionuri kompleqsi warmoiqmneba liTonis ionis 
irgvliv uaryofiTi ionebis an neitraluri moleku­
lebis koordinirebiT. magaliTad:

	 [Al(H2O)6]
3+Cl3, [Zn(NH3)4]

2+Cl2, [Cr(H2O)6]
3+Cl3.

250. romeli kompleqsebi warmoadgens araeleqtrolitebs?
eleqtroneitralur kompleqss ar gaaCnia Sina da gare 
sakoordinacio sfero. isini araeleqtrolitebs 
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warmoadgens.
251. ra aris koordinirebuli neitralur kompleqsSi cent
raluri atomis irgvliv?

neitralur kompleqsSi centraluri atomis irgvliv 
koordinirebulia rogorc uaryofiTi, ise neitra­
luri ligandebi.

252. ras warmoadgens kaTionuri da anionuri naerTebi?
kaTionuri da anionuri kompleqsebi eleqtrolitebs 
warmoadgens. isini disocirdeba:

		  K3[Fe(CN)6]  3K+ + [Fe(CN)6]
_
3

		  [Cr(H2O6]Cl3  [Cr(H2O)6]
+3 + 3Cl

_

cikluri, anu xelaturi, kompleqsuri naerTebi

253. ras Seicavs cikluri, anu xelaturi kompleqsuri naerTe-
bi?

cikluri, anu xelaturi, kompleqsuri naerTebi Sei­
cavs bi- da polidentur ligandebs, romlebic kbi­
lanasaviT aris gamodebuli centralur atoms.
	  O_C=O		     NH2

_CH2
M			   M
	  O_C=O		    NH2

_CH2
am kompleqsSi M-iT aRiniSneba liToni, xolo isre­
biT _ donorul-aqceptoruli bma.

254. ra warmoqmnis xelatur kompleqsebs?
xelatur kompleqsebs warmoqmnis rkina (III) oqsalat 
kompleqsi [Fe(C2O4)3]

_3 da platina (IV) eTilendiaminis 
kompleqsi [PtEn3]

+4.
255. romeli naerTebs miakuTvneben xelatur jgufs?

xelatebis jgufs miakuTvneben Sidakompleqsur naer­
Tebs, romlebSic centraluri atomi Sedis ciklis 
SemadgenlobaSi da ligandebTan warmoqmnis kova­
lentur bmebs: donorul-aqceptoruls da atomebis 
gauwyvilebeli eleqtronebis xarjze.

256. risTvis aris damaxasiaTebeli aseTi tipis kompleqsebis 
warmoqmna?
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aseTi tipis kompleqsebis warmoqmna damaxasiaTebe­
lia aminokarbonmJavebisaTvis.

257. ras warmoqmnis aminokarbonmJavebidan umarotivesi?
umartivesi aminoZmarmJava (glicini) NH2

_CH2
_COOH 

warmoqmnis xelatebs Cu+2, Pt+2, Rh+3 ionebTan.
258. riT gamoirCeva xelaturi naerTebi?

xelaturi naerTebi gamoirCeva maRali simtkiciT, 
vinaidan maTi centraluri atomi TiTqos ̀ blokire­
bulia~ cikluri ligandebis kbilanebis mier.

259. ras warmoadgens xelaturi tipis organuli ligandebi?
xelaturi tipis organuli ligandebi warmoad­
gens metad mgrZnobiare da specifikur reagentebs 
gardamavali liTonebis kaTionebze. magaliTad, l. 
Cugaevis mier gamoyenebul iqna dimeTilglioqsimi, 
rogorc reaqtivi Ni+2 da Pd+2 ionebze.

izomeria koordinaciul naerTebSi

260. raSi mdgomareobs polimeriis movlena? moiyvaneT mag-
aliTebi.

polimeriis movlena imaSi mdgomareobs, rom arse­
bobs naerTebi, romelTa moluri masa imave Semadgen­
lobis umartivesi naerTis moluri masis jeradia; 
magaliTad, umartives formulas [Pt(NH3)2]Cl2 Seesa­
bameba ori marili. maT Soris umartivess, monomers, 
aqvs moluri masa, romelic esadageba mocemul 
formulas. es aris yviTeli, wyalSi kargad xsnadi 
marili. gaormagebuli masis mqone nivTiereba mwvane 
ferisaa da wyalSi cudad ixsneba. misi formulaa 
[Pt(NH3)][PtCl4]. igi miiReba:

	 [Pt(NH3)2]Cl2 + K2[PtCl4] → [Pt(NH3)4][PtCl4] + 2KCl
261. rasTanaa dakavSirebuli koordinaciuli izomeria?

koordinaciuli izomeria dakavSirebulia ligande­
bis gadasvlasTan erTi kompleqswarmomqmnelidan 
meoreze. magaliTad,

		  [Co(NH3)6][Cr(CN)6]		  [Cu(NH3)4][PtCl4]
		  [Cr(NH3)6][Co(CN)6]		  [Pt(NH3)4][CuCl4]
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262. ra ganapirobebs hidrataciul izomeriaT?
izomeriis am tipis ganapirobebs kompleqsnaerTis 
Siga da gare sferoSi wylis molekulebis sxvada­
sxvaoba. mag., CrCl3(H3O)6 Sedgenilobis naerTi warmoqm­
nis sam izomerias:
[Cr(H2O)6]

3+Cl3 _ iisferi;
[CrCl(H2O)5]2+Cl2 

. H2O _ mwvane;
[CrCl2(H2O)4]

+Cl . 2H2O _ muqi mwvane.
263. ra ganapirobebs ionizaciur izomerias?

izomeriis am tips ganapirobebs kompleqsnaerTis 
Siga da gare sferoSi ionebis sxvadasxvanairi ga­
nawileba, magaliTad,

	 [Co(NH3)4ClNO2]
+Cl		  [Co(NH3)5Br]2+SO4

	 [Co(NH3)4Cl2]
+NO2		  [Co(NH3)5SO4]

+Br
264. ras ganapirobebs stereoizomeria?

am ti pis izomerias ganapirobebs ligandebis 

Pt

NH3Cl

NH3Cl
cis-izomeria

Pt

NH3Cl

NH3 Cl
trans-izomeria

urTierTganlageba Siga koordinaciul sferoSi, ma­
galiTad,

kompleqsnaerTebis saxelwodebebi

265. rogor gamoiTqmeba kompleqsuri kaTionis saxelwodeba? 
moiyvaneT magaliTi.

kompleqsuri kaTionis saxelwodeba gamoiTqmeba 
erTi sityviT, romlis dasawyisi warmoadgens uaryo­
fiTi ligandis saxelwodebas, mas emateba Semaer­
Tebeli `o~, Semdeg xdeba neitraluri ligandebis 
dasaxeleba, rogorc Tavisufali molekulisa. maga­
liTad, [Co(NH3)4NO2Cl]NO3 _ qlornitrotetraamin 
kobalt (III)-is nitrati. anionebis dasaxelebac imave 
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principiT xdeba, magaliTad, K[Pt(NH3)Cl3]_ kaliumis 
triqloraminplatinati.

biologiurad aqtiuri kompleqsuri naerTebis aRnagoba. 
liTonfermentebi. liTon-ligandis homeostazis dar-

Rveva organizmSi. xelatoTerapiis safuZvlebi

266. ras warmoadgens cocxali organizmebis SemadgenlobaSi 
Semavali liTonfermentebi, vitaminebi, hormonebi da rogor 
gvesmis cneba _ bioliTonis ioni?

cocxali organizmebis SemadgenlobaSi metad mniSv­
nelovania iseTi biologiurad aqtiuri nivTiere­
bebis arseboba, rogoricaa liTonfermentebi, vitami­
nebi, hormonebi. isini warmoadgenen koordinaciul 
naerTebs, sadac komplebswarmomqmnelis rols as­
rulebs bioliTonis ioni, romelic Tavis uaxloes 
garemocvasTan erTad warmoqmnis klasters. uaxloes 
garemocvaSi igulisxmeba donoruli atomebi da 
zogierT SemTxvevaSi mTeli makrocikli. swored 
es klasteri warmoadgens bioaqtiuri nivTierebis 
aqtiur centrs. misi aRnagoba gansazRvravs biolo­
giur aqtivobas.

267. ramden jgufad iyofa liTonfermentebiT warmarTuli 
reaqciebi?

liTonfermentebiT warmarTuli reaqciebi ZiriTa­
dad or did jgufad iyofa: hidrolizuri da Jangva-
aRdgeniTi reaqciebi.

268. ra Sedis hidrolizuri reaqciebis warmmarTvelS fermente
bis SemadgenlobaSi da rogoria am reaqciebis meqanizmi?

hidrolizuri reaqciebis warmmarTveli fermentebis 
SemadgenlobaSi Sedis bioliTonebi, romlebic mud­
mivi Jangvis xarisxiT xasiaTdeba. esenia: TuTia, 
kalciumi, magniumi, manganumi (II), kobalti (II). hidro­
lizuri reaqciebis dros ar xdeba eleqtronis 
gadatana da liTonis Jangvis xarisxis cvlileba. 



57

am dros mimdinareobs mxolod heterolituri meqa­
nizmiT qimiuri bmebis rRveva da axlis warmoqmna.

269. romeli liTonfermentebi miekuTvneba Jangva-aRdgeniTi 
reaqciebis warmmarTvels? CawereT Jangvis procesis gan
tolebebi.

Jangva-aRdgeniTi reaqciebis warmmarTveli liTon­
fermentebis SemadgenlobaSi Sedis: rkina, spilenZi, 
molibdeni, kobalti. swored isini warmoadgenen 
energiis wyaros. mravalricxovani biologiuri funq­
ciis realizaciisaTvis. Jangvis procesi SeiZleba 
sqematurad ori gantolebiT Caiweros:

SH2 + O2  S + H2O2;  2SH2 + O2  2S + 2H2O2;
270. xseniT, rogor icvleba kompleqswarmomqmnelis bunebisagan 
damokidebulebiT maTi biologiuri funqcia?

kompleqswarmomqmnelis bunebisagan damokidebule­
biT icvleba maTi biologiuri funqcia, magaliTad 
kompleqsebi rkinis kaTioniT hemoglobinis, mioglo­
binis, citoqromebis safuZvelia; magniumis kaTioniT 
_ qlorofilis; rkinisa da spilenZis ionebiT _ 
citoqromoqsidazis safuZvelia.

271. ras warmoadgens ionoforebi?
bunebriv kompleqsur naerTebs Soris gansakuT­
rebuli adgili ukavia cikluri polipeptidebis 
safuZvelze miRebul makrokompleqsebs. maT aqvs 
gansazRvruli zomis Rru, romelic amoRebulia 
ramdenime JangbadSemcveli jgufiT, romelTac axa­
siaTebs am Rrus Sesabamisi radiusis ionebis dono­
rul-aqceptoruli meqanizmiT SeboWvis unari. aseTi 
saxis kompleqsebi ionebis gadamtanebia biologiur 
membranebSi da maT ionoforebi ewodeba.

272. riT aris ganpirobebuli liTon-ligandis homeostazis 
(wonasworobis) darRvevis mdgomareoba organizmSi?

ganvixiloT liTon-ligandis homeostazis (wonaswo­
robis) darRveva organizmSi. organizmSi ganuwyvet­
liv mimdinareobs sasicocxlod aucilebeli bio­
kompleqsebis procesebi (MBLB), romlebic agebulia 
`sicocxlis liTonTa~ kaTionebiT, anu bioliTonebi 
(MB) warmoqmna da daSla:  MB + LB  [MBLB]. organizmsa 
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da garemos Soris mimdinare cvlis procesebis xarj­
ze SenarCunebulia am wonasworobaSi monawile niv­
TierebaTa koncentraciebi gansazRvrul doneze da 
amiT uzrunvelyofilia liTon-ligandis balansi 
(wonasworoba). am wonasworobis gadaxra ama Tu im 
mxares iwvevs organizmSi metaboluri procesebis 
darRvevas da paTologiis ganviTarebas. liTon-
ligandis homeostazis darRveva gamowveulia sxva­
dasxva mizeziT: a) organizmis mier bioliTonTa 
kaTionebis (MB) miuReblobiT an mcire raodenobis 
miRebiT xangrZlivi drois ganmavlobaSi; b) bioli­
TonTa kaTionebis mniSvnelovnad did raodenobis 
miRebiT, vidre aucilebelia organizmis cxovelqme­
debisTvis. es darRvevebi SeiZleba gamowveuli iyos 
daubalansebeli kvebiT an adamianis sacxovrebeli 
adgilis biogeoqimiuri TaviseburebiT.

273. ras iwvevs organizmSi metaboluri procesebis darRvevebi, 
toqsikuri liTonebis an toqsikuri  ligandebis moxvedra, 
an liganduri paTologia; ra arasasurveli procesebi viTar
deba am dros organizmSi?

metaboluri procesebis ufro seriozul darRvevebs 
iwvevs organizmSi toqsikuri liTonebis (MT) an toq­
sikuri ligandebis (LT) moxvedra, zogjer ki organiz­
misaTvis aradamaxasiaTebeli ligandebis warmoqmna 
(liganduri paTologia).
toqsikur liTonTa kaTionebiT kompleqswarmomqmne­
lebiT (Hg2+, As3+, Pb2+, Pb4+, Cd2+, Tl3+) mowamvla mraval­
variantuli xasiaTisaa da gamowveulia maT mier 
cilebis sulfhidriluri jgufebis (_SH) blokire­
biT an dnm-Tan da rnm-Tan, agreTve, membranis fos­
folipidebTan maTi urTierTqmedebiT, an fermentebis 
aqtiuri centridan TuTiisa da spilenZis kaTionebis 
gamoZevebiT. yvela es procesi mimdinareobs toq­
sikur ligandebTan mdgradi [MTLB] kompleqsebis 
warmoqmniT.

274. ra paTologiebs iwvevs toqsikuri ligandebis rogorc 
Tavisufali, ise kompleqsuri ionebis saxiT moxvedra or
ganizmSi?
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toqsikuri ligandebis moxvedram organizmSi rogorc 
Tavisufali, ise kompleqsuri ionebis saxiT, SeiZleba 
gamoiwvios mZime Sedegebi, magaliTad, simsivneebi, 
mutagenezi, nivTierebaTa cvlis darRveva da sxva 
paTologiebi.

275. ras warmoadgens xelatoTerapia da ra mniSvneloba eZleva 
mas liTonebiT mowamvlis SemTxvevaSi?

liTonebiT mowamvlis SemTxvevaSi mimarTaven xela­
toTerapias, anu sawamlavsawinaaRmdego saSualebis 
saxiT polidentaturi ligand-preparatebis gamoye­
nebas, romlebic toqsikur liTonebTan warmoqmnis 
mdgrad, wyalSi xsnad kompleqsebs da am saxiT 
gamoiyofa organizmidan. xelatoTerapiisaTvis 
aucilebelia, rom toqsikurma liTonma organizmSi 
Seyvanil preparatTan warmoqmnas [MTLB]-ze mdgradi 
kompleqsi _ [MTP]. e.i. daculi unda iyos piroba 
K

umdgr.[MTP] < K
umdgr.[MTLB]. amasTanave, Seyvanilma li­

gand-preparatma bioliTonTa kaTionebTan ar unda 
warmoqmnas mdgradi [MBP]. e.i. daculi unda iyos 
kidev erTi piroba: K

umdgr.
[MBLB] < K

umdgr.[MBP]. amgvarad 
xelatoTerapiisas ligand-preparatma efeqturad un­
da daikavSiros toqsikuri liToni mdgradi [MTP] 
kompleqsis warmoqmniT da ar unda gamoiwvios sasi­
cocxlod aucilebeli [MTLB] kompleqsis rRveva.

276. ras iyeneben antidotad liTonebiT mowamvlis SemTx-
vevaSi?

liTonebiT mowamvlisas SeiZleba gamoyenebuli 
iyos edta (eTilendiamintetraZmarmJavas ornatrium­
marili) da tetacini.

277. ra uaryofiTi Tvisebebi axasiaTebs antidotebs _ edtas 
(eTilendiamintetraZmarmJavas ornatriummarili) da te
tacins?

edtas didi dozebiT miRebisas am preparats Seu­
Zlia kalciumis ionebis mierTeba, rac iwvevs orga­
nizmis mravali funqciis darRvevas. amitom, tyviis, 
vercxliswylis, kadmiumisa da uranis organizmi­
dan gamoyvanis mizniT iyeneben preparats tetacins 
(eTilendiantetraZmarmJavas kalciumnatriumiani 
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marili), romelic kalciumis ionebisadmi dabali 
swrafviT xasiaTdeba. tetacinis xangrZlivi miRebis 
SemTxvevaSi rekomendebulia rkinis preparatebisa da 
B12 vitaminis gamoyeneba, raTa Semcirdes am prepara­
tis Tanamdevi moqmedeba, rac dakavSirebulia mis 
mier kompleqsebis warmoqmnasTan, mniSvnelovani 
biokompleqsebis SemadgenlobaSi Semaval rkinasTan 
da kobaltTan.

278. romelia xelatoTerapiisaTvis efeqturi preparatebi? ra 
aris misi ZiriTadi daniSnuleba?

xelatoTerapiisaTvis efeqtur preparatebs warmoad­
gens uniTtoni, sukcimeri, penicilamini. aRniSnuli 
maxelatirebuli nivTierebebi (ligandebi) efeqtu­
rad ikavSirebs yvela toqsikur liTons da amasTa­
nave organizmidan ar gamohyavs bioliTonebi.

279. ra warmoadgens xelatoTerapiis safuZvels?
xelatoTerapiis safuZvels warmoadgens ligand­
mimocvliTi wonasworobis gadanacvleba [MTP]-s 
warmoqmnis mxares, xolo misi aucilebeli pirobaa 
is, rom [MBLB]-s mdgradoba meti iyos [MBP]-s mdgrado­
baze.

280. rogori xasiaTisaa amJamad arsebuli sinTezuri prepa-
ratebi? riT aris ganpirobebuli am nivTierebaTa farmak-
ologiuri efeqti?

amJamad arsebuli sinTezuri preparatebis umravle­
soba kompleqsuri xasiaTisaa an warmoadgens poten­
ciur kompleqswarmomqmnels, rig SemTxvevaSi, poten­
ciur ligands. am nivTierebaTa farmakologiuri 
efeqti ganpirobebulia maTi biologiuri aqtivobiT 
an metabolizmis (daJangvis, aRdgenis, hidrolizis 
da a.S.) produqtebiT.

281. riT xdeba liTon-ligandis homeostazis regulireba or
ganizmSi normaluri mdgomareobis dros?
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eleqtroqimia

282. ras Seiswavlis eleqtroqimia?
eleqtroqimia aris fizikuri qimiis nawili, romelic 
Seiswavlis ionuri sistemebis fizikur-qimiur Tvise­
bebs. agreTve movlenebs, romelTac adgili aqvs fa­
zaTa gamyof zedapirze da romlebSic monawileobs 
damuxtuli nawilakebi (ionebi da eleqtronebi).

283. ra mniSvneloba aqvs eleqtroqimiur procesebs?
eleqtroqimiur procesebs didi mniSvneloba aqvs 
cocxal organizmSi, qimiur mrewvelobasa da samkur­
nalo preparatebis teqnologiaSi. es procesebi sa­
fuZvlad udevs nivTierebaTa kvlevisa da analizis 
Tanamedrove meTodebs.

284. ras ewodeba eleqtrogamtaroba?
nivTierebis unars, gaataros eleqtruli deni, ewo­
deba eleqtrogamtaroba.

285. eleqtruli denis ramden gamtarebs ganasxvaveben?
ganasxvaveben eleqtruli denis gamtarebis or 
rigs.
pirveli rigis gamtarebis eleqtrogamtaroba ganpi­
robebulia eleqtronebis moZraobiT. meore rigis 
gamtarebSi eleqtroba gadaaqvs ionebs.

286. ra SemTxvevaSi xdeba xsnarSi ionuri moZraoba mowesrige
buli?

cnobilia, rom xsnarebSi ionebi uwesrigod moZraobs. 
eleqtruli velis arsebobis pirobebSi ionebis moZ­
raoba mowesrigebuli xdeba, kerZod, dadebiTi ioni 
miiswrafvis denis uaryofiTi polusisaken, xolo 
uaryofiTi ioni _ dadebiTi polusisaken.

287. ras axasiaTebs wyalxsnarebSi estafeturi eleqtrogamta
roba da amis Semdeg anomaluri Zvradoba?

axasiaTebs mxolod H3O+ da OH_ ionebs, rac imiT 
aris gamowveuli, rom es ionebi warmoadgens gamxs­
nelis disociaciis produqtebs.  
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eleqtroforezisa da relaqsaciis efeqtebi
Zlier eleqtrolitebSi

288. ras ganapirobebs ionuri atmosferos arseboba Zlier 
eleqtrolitebSi da rogor xdeba misi gadaadgileba?

Zlier eleqtrolitebSi ionuri atmosferos arsebo­
ba ganapirobebs mis damamuxruWebel gavlenas ionis 
moZraobaze. eleqtrul velSi centraluri ioni ga­
daadgildeba erTi mimarTulebiT. xolo misi ionuri 
atmosfero _ sawinaaRmdego mimarTulebiT.

289. ras ewodeba eleqtroforezuli efeqti?
ionuri atmosfero da centraluri ioni erTmaneT­
Tan dakavSirebulia eleqtrostatikuri ZalebiT 
da TiToeuli maTgani cdilobs, eleqtrul velSi 
misTvis upiratesi mimarTulebiT gadaadgilos 
meore. Sedegad muxruWdeba ionTa moZraoba eleqtro­
debis mimarTulebiT, mcirdeba Zvradoba da, aqedan 
gamomdinare, eqvivalenturi elgamtaroba. am efeqts 
eleqtroforezuli efeqti ewodeba.

290. ras ewodeba relaqsaciis an asimetriis efeqti?
ionuri atmosfero amuxruWebs centraluri ionis 
moZraobas ara marto eleqtrul velSi, aramed velis 
gareSec. ioni uwesrigo moZraobis drosac gamodis 
Tavisi ionuri atmosferodan da qmnis axal atmosfe­
ros. mis gamo irRveva ionuri atmosferos simetria. 
amasTan, atmosferos simkvrive metia moZravi ionis 
ukan, rac iwvevs ionis moZraobis Senelebas. am efeqts 
ewodeba relaqsaciis an asimetriis efeqti.

291. ra iqna naCvenebi vinis da debais eqsperimentidan?
vinis, debaisa da falkagagenis eqsperimentebiT 
naCvenebi iqna, rom eleqtroforezuli efeqti  2_jer 
ufro Zlieria, vidre relaqsaciuri.

292. ris SesaZleblobas iZleva onzageris gantoleba?
onzagerma gamoiyvana gantoleba, romelic iZleva 
eleqtroforezisa da relaqsaciis efeqtebis mniSvne­
lobis gaangariSebis SesaZleblobas. aRmoCnda, rom 
onzageris gantoleba analogiuria kolrauSis 
gantolebis.
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qsovilebisa da ujredebis eleqtrogamtaroba

293. riT xasiaTdeba biologiuri obieqtebi?
biologiuri obieqtebi xasiaTdeba, rogorc gamta­
ruli, ise dieleqtrikuli TvisebebiT. ujredebisa 
da qsovilebis eleqtruli Tvisebebis gamokvlevas 
didi mniSvneloba aqvs maTi struqturis fizikur-
qimiuri Taviseburebebis Sesaswavlad.

294. romeli ionebi xasiaTdeba maRali eleqtrogamtarobiT 
da ris Tvisebas avlens igi?

sistemebi, romelTa SemadgenlobaSi Sedis ionebi, 
xasiaTdeba maRali eleqtrogamtarobiT da avlens 
dieleqtrikis Tvisebas. Zvali xasiaTdeba Zalian 
dabali eleqtrogamtarobiT da avlens dialeqtrikis 
Tvisebebs.

295. riT xasiaTdeba ujredis citoplazma da membranebi?
ujredis citoplazma Seicavs didi raodenobiT 
ionebs da xasiaTdeba maRali eleqtrogamtarobiT, 
membranebi ki _ dabali eleqtrogamtarobiT, radgan 
isini agebulia lipidebisa da cilebisagan.

296. ra Seiswavleba konduqtrometriis meTodiT? moiyvaneT 
magaliTi.

konduqtrometria farTo gamoyenebas poulobs medi­
cinaSi. am meTodiT Seiswavleba fiziologiuri pro­
cesebis mimdinareobaze damazianebeli faqtorebis 
(travmebi, damwvroba, gamosxiveba) gavlena. mag., ro­
desac kvdeba qsovili, misi gamtaroba izrdeba, rac 
metyvelebs ionTa koncentraciis gazrdasa da membra­
nis ganvladobis gazrdaze.

297. ra meTodiT Seiswavleba anTebiTi procesi da aRwereT, 
ra xdeba anTebis pirvel da bolo stadiaze?

anTebiTi procesi Seiswavleba konduqtrometriis 
meTodiT. anTebiTi procesebis pirvel stadiaze 
xdeba xvedriTi eleqtrogamtarobis Semcireba, 
radgan ujredi ijirjveba. bolo stadiaze xdeba 
struqturuli darRvevebi, rac iwvevs membranuli 
SeRwevadobis cvlilebas da Sesabamisad izrdeba 
eleqtrogamtaroba.
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minis eleqtrodi

298. raSi mdgomareobs eleqtrodis moqmedebis Tavisebureba?
minis eleqtrodis moqmedebis Tavisebureba imaSi 
mdgomareobs, rom minis eleqtrodis potencialis 
gansazRvrul reaqciaSi ar monawileobs eleqtro­
nebi. es reaqcia warmoadgens protonis mimocvlas 
or fazas Soris:
H+

mina
 D   H+

xsnari

299. ra gansazRvravs minis elgamtarobas?
minis elgamtarobas gansazRvravs kaTionebis gadaad­
gileba polimeruli siliciumis mJavas mimarT.

300. risgan mzaddeba minis eleqtrodi?
minis eleqtrodi mzaddeba specialuri xarisxis 
minebisagan, romelSic elgamtarobas ganapirobebs 
H+-is gadaadgileba. amasTan, aseTi minis Txel afsks 
gaaCnia sakmarisi elgamtaroba imisaTvis, rom Caer­
Tos eleqtrul wredSi.

301. ras warmoadgens minis eleqtrodi?
minis eleqtrodi warmoadgens minis mils, romelic 
bolovdeba Txelkedliani burTuliT. milSi Casxmu­
lia AgCl-is suspenzia HCl-is xsnarSi da CaSvebulia 
Ag-is mavTuli. amgvarad, minis milSi Cven praqtiku­
lad gvaqvs qlorvercxlis eleqtrodi (Ag, AgCl); 
gansxvaveba imaSia, romel eqtrodSi gvaqvs mJavas 
xsnari (HCl), gansxvavebiT qlorvercxlis eleqtro­
disagan, romelic moTavsebulia KCl-is xsnarSi.

302. ra izomeba minis eleqtrodis saSualebiT?
minis eleqtrodis saSualebiT SesaZlebelia pH-is 
gazomva didi sizustiT ±0,1 erT. pH. masze ar moq­
medebs mJangavebi da aRmdgenebi. is Zalian Znelad 
iwamleba. amitom yvelaz did gamoyenebas poulobs 
pH-is gamosaxvaSi, gansakuTrebiT bioqimiur gamokv­
levebSi.

303. rogor ganvsazRvroT sakvlev xsnarSi CO2-is Semcvelo-
ba?

klinikur praqtikaSi didi gamoyeneba aqvs minis 
eleqtrodis modifikacias, romelic saSualebas 
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iZleva sakvlev xsnarSi ganisazRvros CO2-is Semcv­
eloba. xelsawyo warmoadgens sakvlev xsnarSi CaS­
vebul minis eleqtrods. amasTan, minis eleqtrodSi 
aris ara HCl-is, aramed bikarbonatis xsnari, xolo 
minis milis daboloeba warmoadgens polimerul 
membranas, romelic SeRwevadia CO2-Tvis. sakvlevi 
xsnaridan membranis gavliT CO2 difundirebs minis 
eleqtrodSi. bikarbonatis xsnarSi adgili aqvs 
CO2-is hidratacias:
           CO2 + H2O    H2CO3
warmoqmnili  H2CO3 Semdeg disocirdebaH H+ da  HCO3

_ 
ionebad, rac iwvevs xsnaris  pH-is Secvlas. eleqtro­
qimiuri wredis e.m.Z.-is saSualebiT SesaZlebelia 
bikarbonatis xsnaris  pH-is cvlilebis da aqedan, 
sakvlev xsnarSi CO2-is Semcvelobis dadgena.

304. rogor gesmiT minis eleqtrodebi miekuTvneba ionseleq-
tiur eleqtrodebs?

es iseTi eleqtrodebia, romlebSic potenciali 
ganisazRvreba membranasa da xsnars Soris ionTa 
ganawilebiT. amJamad Seqmnilia mravalnairi ionse­
leqtiuri membranebi. gansakuTrebiT farTo gamoye­
neba hpoves im eleqtrodebma, romlebsac axasiaTebs 
mkafiod gamoxatuli seleqtivoba _  K+, Na+, NH4

+, 
Ca2+, Ba2+, Mg2+, Cl_, I_, NO3

_, CN_, CO3
2_, organuli 
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qimiuri reaqciis siCqare

304. ra axlavs Tan qimiur reaqcias. riT axasiaTeben qimiuri 
reaqciis siCqares da ra aris misi ganzomileba?

qimiur reaqcias Tan axlavs koncentraciis cvli­
leba. amitom reaqciis siCqares axasiaTeben romelime 
nivTierebis koncentraciis cvlilebiT drois erTe­
ulSi, ucvleli moculobis dros:

misi ganzomilebaa:  mag.: mol/l.wm an mol/l. 
wT

305. risi tolia reaqciis saSualo siCqare - V da rodis iwe
reba niSani minusi?

reaqciis saSualo siCqare V tolia:

niSani minusi iwereba, rodesac siCqare isazRvreba 
sawyisi nivTierebis koncentraciiT. radgan siCqares 
unda hqondes yovelTvis dadebiTi niSani.

306. garda saSualo siCqarisa, rogori siCqare arsebobs, risi 
toli da rogor xdeba misi gansazRvra?

garda saSualo siCqarisa, arsebobs agreTve WeSma­
riti an myisieri siCqare. igi tolia nivTierebis kon­
centraciis usasrulod mcire cvlilebisa, drois 
usasrulod mcire monakveTSi:

misi gansazRvra Semdegnairad SeiZleba: kinetikuri 
mrudis Sesabamis wertilze gavavloT mxebi. am mxe­
bis daxris tangensi toli iqneba myisieri siCqaris.
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aqtivaciis energia

307. ra aris saWiro qimiuri urTierTqmedebisaTvis da elemen
taruli aqtis Casatareblad?

imisaTvis, rom moxdes qimiuri urTierTqmedeba, auci­
lebelia moreagire nawilakTa dajaxeba. elementa­
ruli aqtis CatarebisaTvis CaWiroa garkveuli 
energetikuli barieris gadalaxva.

308. ra xdeba elementaruli aqtis mimdinareobisas?
elementaruli aqtis mimdinareobis dros moreagire 
nawilakTa dajaxebis Sedegad maTi kinetikuri ener­
giis nawili gardaiqmneba potencialur, anu nawilak­
Ta urTierTqmedebis energiad. qimiur reaqciaSi 
nawilakTa urTierTqmedeba gamoixateba reagentebSi 
arsebuli zogierTi bmis gawyvetasa da axali bmebis 
warmoqmnaSi.

309. ra dros izrdeba da mcirdeba potencialuri energia da 
rodis aRwevs maqsimums?

bmis Sesusteba-gawyvetis dros sistemis potencialu­
ri energia izrdeba, xolo bmis Casaxva-warmoqmnas 
Tan sdevs potencialuri energiis Semcireba. arse­
buli bmebis gawyvetis da axali bmebis warmoqmnis 
procesi erTdroulad mimdinareobs, magram procesis 
dasawyisSi ufro intensiurad mimdinareobs Zveli 
bmebis  Sesusteba, vidre axali bmebis Casaxva; Semdeg 
izrdeba sistemis potencialuri energia da aRwevs 
maqsimums.

fermentebi

310. gansazRvreT fermentebis biologiuri roli cocxal orga
nizmebSi.

fermentebi nivTierebebia, romlebsac gamoimuSavebs 
cocxali organizmebi. fermentebs aqvs katalizuri 
moqmedebis unari _ SeuZlia gazardos organizmSi 
mimdinare zogierTi qimiuri reaqciis siCqare. fer­
mentul moqmedebazea damyarebuli duRili, mravali 



68

biologiuri da qimiuri procesi.
311. romel wels da vis mier iqna miRebuli fermenti ureaza? 
ras uwyobs igi xels?

1926 wels jeims samnerma kristaluri saxiT miiRo 
fermenti _ ureaza, romelic xels uwyobs Sardova­
nas katalizur gaxleCas.

CO(NH2) + H2O → CO2 + 2NH3
312. rogor cilebs ewodeba martivi cilebi?

cilis molekulebs, romlebic Seicavs mxolod po­
lipeptidur jaWvs, martivi cilebi ewodeba.

313. rogor cilebs ewodeba rTuli cilebi?
cilebi, romelTa SemadgenlobaSi polipeptiduri 
jaWvis garda sxva molekulebic Sedis, rTuli ci­
lebi ewodeba.

314. ras warmoadgens fermentebis umetesoba da ras Seicavs 
igi?

fermentebis umetesoba warmoadgens rTul cilas, 
romelic Seicavs martiv cilas, apoferments da erTi 
an meti raodenobiT sxva molekulas an ions.

315. ras ewodeba fermentebis inhibitori?
fermentebis inhibitori aris nivTiereba, romelic 
uerTdeba ferments da ukargavs mas katalizuri 
aqtiurobis unars. 

mikroelementebis roli cocxal organizmebSi
s-elementebi

316. daaxasiaTeT s-elementebi.
elementebs, romelTa atomebSi xdeba s-orbitalebis 
Sevseba ewodeba s-elementebi. maT miekuTvneba peri­
oduli sistemis da jgufis mTavari jgufis elemen­
tebi da agreTve He. s-elementebis ionebis roli co­
cxali organizmebisaTvis Zalze didia. isini monawi­
leobas Rebuloben organizmis buferuli sistemebis 
SeqmnaSi, uzrunvelyofen saWiro osmosuri wnevisa 
da membranuli potencialebis warmoqmnas. Na da K 
monawileobs nervuli impulsis gadacemaSi, xolo 
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Mg da Ca Sesabamisi struqturebis warmoqmnaSi.
317. ris tolia Li Semcveloba organizmSi?

Li miekuTvneba Seucvlel elements adamianis orga­
nizmSi da misi Semcveloba tolia 10-4%.

318. ris Sedegad icvleba, izrdeba qsovilebSi Li koncentracia 
da ras iwvevs liTiumis koncentraciis gazrda, Terapiul 
dozasTan SedarebiT?

liTiumi organizmidan aZevebs Na da K, ris Sedegadac 
qsovilebSi izrdeba Li koncentracia, liTiumis kon­
centraciis gazrda Terapiul dozasTan SedarebiT 
0,8.10-6 mol/l-Si iwvevs xelebis kankals, Tirkmelis 
paTologias.

319. raze axdens gavlenas liTiumi kunTis ujredebSi da ras 
iwvevs liTiumis koncentraciis zrda?

liTiumi garkveul gavlenas axdens kunTis ujre­
debSi Na  da K transportirebze, centralur nervul 
sistemaze da sxva.

320.  daaxasiaTeT Na. ramdenia misi saerTo raodenoba 
organizmSi?

Na _ saerTo raodenoba organizmSi 0,25%-ia, dRe-
RameSi organizms sWirdeba 4-7  g. Na moTavsebulia 
ujredSoris siTxeSi. monawileobs nervuli impul­
sis gadacemaSi, aregulirebs wnevas da pH-s, zrdis 
cilebis hidroskopiulobas. organizmSi natriumis 
koncentraciis Semcireba iwvevs osmosuri wnevis 
Semcirebas _ hipoosmias.

321. ras iwvevs rrganizmSi Na-is nakleboba an siWarbe?
Na-is naklebobisas wyali iWreba eriTrocitebSi, 
Tavis tvinis ujredebSi, rac iwvevs hemolizs, sisx­
lis Sededebas. iwyeba wnevis Semcireba, taqikardia, 
Tvalis kunTis spazmi, tvinis SeSupeba, centraluri 
nervuli sistemis darRveva. xolo Na-is siWarbisas 
wyali gadmodis ujredSoris siTxeSi, rasac axlavs 
SeSupeba, ujredi kargavs wyals da kvdeba. izrdeba 
arteriuli wneva (hipertonia).

322. ras ewodeba izotonuri da hipertonuli xsnari da ris 
samkurnalod iyeneben maT qirurgiaSi?

NaCl 0,9%-ian xsnars izotonuri xsnari ewodeba, 
xolo 3,5 da 10%-ians _ hipertonuli xsnari. iyeneben 
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qirurgiaSi _ daCirqebuli Wrilobebis mkurnalobis 
dros safenebis saxiT.

323. ra daavadebebis samkurnalod gamoiyeneba  NaHCO3 da ris 
gamoyofas iwvevs misi gamoyeneba didi raodenobiT?

NaHCO3 _ gamoiyeneba gazrdili mJavianobis dros, 
wylulovani daavadebebis, laringitis, diabetis, 
zemo sasunTqi gzebis kataris, stomatitis mkurna­
lobis dros. misi gamoyeneba iwvevs didi raodenobiT 
CO2-is gamoyofas, rac nawlavis lorwovan garss 
azianebs.

324. daaxasiaTeT K da gansazRvreT misi roli cocxal orga
nizmSi.

K-is saerTo Semcveloba organizmSi 0,22%-ia, dReRa­
muri norma _ 2-3 g. K-is ionebi, iseve rogorc Na-is, 
monawileobas Rebulobs nervuli impulsebis gada­
cemaSi da uzrunvelyofs kunTis normalur agzne­
bas. K+-ionebs Seicavs RviZli, Tirkmeli, guli, tvini, 
sisxli da sxva.

325. ras iwvevs K+-is Semcireba sisxlSi da  siWarbe  
organizmSi?

K+-is Semcirebisas sisxlSi xdeba nervul-kunTovani 
moqmedebis da cilebis sinTezis daTrgunva; iwyeba 
cilebis daSla, kunTebis moduneba, daRliloba, 
gulis reva, gulis muSaobis ritmis darRveva, ar­
teriuli wnevis momateba, SesaZlebelia dambla. 
K+-is siWarbe iwvevs Tirkmelebis daavadebas, eriT­
rocitebis daSlas fuZe-mJavuri wonasworobis darR­
vevas da gulis kunTis muSaobis darRvevas.

326. ra funqcia aqvs KBr da NaBr naerTebs cocxal organizmSi 
da ra SemTxvevaSia es naerTebi momwamvleli?

KBr da NaBr gamoiyeneba rogorc sedatiuri saSuale­
ba. amuxruWebs Tavis tvinis qerqSi mimdinare proce­
sebs, aseve gamoiyeneba nevrasTeniis da nevrozis 
mkurnalobisas. am naerTebis didi raodenobiT miReba 
iwvevs mowamvlas, radgan Br-is ionebi nawilobriv 
gardaiqmneba Br2 molekulad. is momwamvlelia.

327. ris darRvevis dros gamoiyeneba KCl naerTebi?
KCl gamoiyeneba gulis kunTis ritmis darRvevis 
dros, rac gamowveulia miokardis ujredis K+-iT 
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gamofitvaSi. iyeneben hi pokaliemiis dros, rac 
dakavSirebulia Sardmdeni saSualebebis xangrZliv 
gamoyenebasTan.

318. sad aris Mg moTavsebuli da ramdenia misi dReRamuri 
doza?

Mg moTavsebulia ujredSoris da ujredis siTxeSi, 
kbilis emalSi, Zvlebsa da kunTebSi. misi dReRamuri 
dozaa 28 g.

319. ra rols asrulebs Mg-is naerTebi cocxal organizmSi 
da raSi monawileoben isini?

Mg-is naerTebi did rols asrulebs centraluri 
nervuli sistemis regulirebaSi, monawileoben K+ da 
Ca+ ionebis mimocvlaSi.

320. ras iwvevs Mg2+-is nakleboba cocxal organizmSi?
Mg2+-is nakleboba iwvevs kidurebis zrdis Sefer­
xebas.

321. ras iwvevs Mg2+-is siWarbe sisxlSi?
Mg2+-is siWarbe sisxlSi iwvevs Zilis SegrZnebas, 
grZnobis dakargvas, ConCxis kunTis damblas.

322. sad gamoiyeneba inglisuri marili _ MgSO4 .7H2OOda ras 
iwvevs misi didi raodenobiT miReba?

MgSO4 . 7H2O _ inglisuri marili gamoiyeneba rogorc 
safaRaraTo, Sardmdeni da naRvelmdeni saSualeba. 
misi didi raodenobiT miReba iwvevs modunebas, 
sisustes, xolo Zalian didi raodenoba _ narkotikul 
efeqts.

323. ras udris Ca Semcveloba organizmSi, sisxlSi da risi 
Semadgeneli nawilia?

Ca Semcveloba organizmSi 1050 g-ia da Zvlebis 
Semadgeneli nawilia Ca3(PO4)2, Sedis sisxlis Semad­
genlobaSi 12 mmoli/l, xolo sisxlis plazmaSi 
4,5-5,7  mmoli/l. dReRamuri normaa 0,7  g.

324. razea damokidebuli ConCxis simagre, Zvlis zrda da ra 
rols asrulebs igi?

Ca2+-is Semcvelobaze aris damokidebuli ConCxis 
simagre, Zvlis zrda. monawileobs ujredis cxovel­
qmedebaSi, nervuli impulsebis gadacemaSi, kunTis 
SekumSvis procesSi, aregulirebs gulis muSaobas.

325. ras iwvevs Ca2+-is simcire organizmSi?
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Ca2+-is simcire organizmSi iwvevs krunCxvebs, izrdeba 
nervuli da kunTovani sistemebis agzneba.

326. ras iwvevs Ca2+-is siWarbe organizmSi?
Ca2+-is siWarbe iwvevs hipekaliemias, Ca2+-is marile­
bis daleqvas.

p-elementebi

327. daaxasiaTeT p-elementebi.
p-elementebi organizmisaTvis mniSvnelovani elemen­
tebia. maTi dasaSvebi koncentraciis darRveva iwvevs 
mraval paTologiur process. p-elementebi warmoad­
gens im elementebs, romelTa savalento eleqtronebi 
moTavsebulia π-orbitalze.

328. ra raodenobiT aris cocxal organizmSi bori? ras iwvevs 
boris siWarbe da riT xasiaTdeba boris naerTebi?

bors cocxali organizmi Seicavs 10-5 % (mas). misi 
dagroveba xdeba ZiriTadad filtvebSi _ 0,37  mg, 
elenTaSi, RviZlSi, tvinSi, TirkmelebSi, gulis kunT­
Si. boris siWarbe iwvevs nivTierebaTa cvlis moSlas 
da viTardeba enteriti (wvrili nawlavis anTeba). 
boris naerTebi xasiaTdeba antiseptikuri da anTebis 
sawinaaRmdego TvisebebiT.

329. riT xasiaTdeba H3BO3 _ boris mJava da sad 
gamoiyeneba?

aRsaniSnavia H3BO3 _ boris mJava, romelic susti 
madezinficirebeli TvisebebiT xasiaTdeba. gamoiye­
neba ofTalmologiaSi, otorinolaringoliaSi, der­
matologiaSi.

330. sad xdeba ZiriTadad aluminis dagroveba? ramdens Seadgens 
aluminis dReRamuri moTxovna da raSi monawileobs igi?

aluminis dagroveba ZiriTadad xdeba sisxlis SratSi, 
filtvebSi, RviZlSi, TirkmelebSi da sxva. aluminis 
dReRamuri moTxovna Seadgens 49 mg. igi monawileobs 
epiTeluri da SemaerTebeli qsovilebis agebulebaSi, 
romelic mTeli organizmis masis 50%-s Seadgens. 
Zvlis qsovilis regeneraciaSi, fosforis mimocv­
laSi.

331. raSi gamoiyeneba aluminis naerTebi?
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Al(SO4)3 _ aluminis sulfati 0,001-0,1 g doziT zrdis 
pankreatitis fermentis aqtivobas. Al ionis Semcveli 
preparatebi xasiaTdeba Semkvreli, anTebis sawinaaRm­
dego da antimikrobuli TvisebebiT.
Al(OH)3 _ aluminis hidroqsidi gamoiyeneba, rogorc 
garegani saSualeba dermatologiaSi.
KaI(SO4)2

.12H2O _ aluminis Sabi gamoiyeneba wyalxsna­
rebis saxiT, rogorc Semkvreli, anTebis sawinaaRm­
dego da sisxlis aRmdgeni saSualeba.

332. ra raodenobiT aris naxSirbadi organizmSi? bioqimiuri 
TvalsazrisiT rogori elementia igi cocxal samyaroSi da 
ris SemadgenlobaSi Sedis?

naxSirbads organizmi Seicavs 21,5% (mas). bioqimiuri 
TvalsazrisiT igi ZiriTadi elementia cocxal 
samyaroSi. naxSirbadi Sedis yvela qsovilisa da 
ujredis SemadgenlobaSi da agreTve biologiurad 
mniSvnelovan naerTebSi: cilebSi (50,6-54%), vita­
minebSi, hormonebSi, fermentebSi da sxva.

333. rogor iyeneben naxSirbadis (IV) oqsids medicinaSi da ra 
SemTxvevaSi, riT xasiaTdeba gaaqtivebuli naxSiri?

medicinaSi iyeneben naxSirbadis (IV) oqsidis (3,5%) 
narevs JangbadTan (95-97%). igi mastimulirebel gav­
lenas axdens sunTqvis centrze. am narevs iyeneben 
Sokis dros. Txevadi CO2 oTaxis temperaturaze 
gardaiqmneba `mSral yinulad~. am Tvisebas iyeneben 
histologiaSi qsovilebis gayinvisaTvis.
gaaqtivebuli naxSiri xasiaTdeba sxvadasxva airisa 
da toqsinebis kargi adsorbciis unariT.

334. rogor elementebs miekuTvneba azoti? CamoTvaleT es 
elementebi, ra raodenobiT Seicavs adamianis organizmi 
am elementebs? ramdenia azotis wili? rodis gamoiyeneba 
Txevadi azoti?

azoti miekuTvneba araliTonur sasicocxlo elemen­
tebs, rogoricaa H, C, O, S, P; maT Seicavs adamianis 
organizmi masiT 97,4%. azotis wili 3,1% (mas). Txe­
vadi azoti efeqturi saSualebaa kanisa da lorwo­
vani garsis daavadebebis mkurnalobisas.

335. raSi gamoiyeneba azotis Semcveli naerTebi?
N2O gamoiyeneba qirurgiuli operaciebis dros, 
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rogorc msubuqi narkozuli saSualeba.
NH4OH _ niSaduris spirti Seicavs 9,5-10,5%  NH3. far­
Tod gamoiyeneba samedicino praqtikaSi, CasunTqvis 
dros aRizianebs zeda sasunTqi gzebis receptorebs 
da iwvevs centraluri nervuli sistemis agznebas.
NaNO2 _ spazmolituri saSualebaa gul-sisxlZarRv­
Ta gamafarToebeli, romelic moqmedebs nel-nela, 
15 wuTis ganmavlobaSi da moqmedeba grZeldeba 1-2 
saaTi.
NH4Cl _ gamoiyeneba rogorc Sardmdeni saSualeba, 
ukmarisobiT gamowveuli SeSupebis dros.

336. ramdeni procentia organizmSi fosforis Semcveloba, ram
denia misi dReRamuri norma da ramden procent fosfors 
Seicavs Zvali da ra xdeba misi koncentraciis cvlilebasTan 
erTad?

P-s Semcveloba 0,95%-ia organizmSi. dReRamuri 
norma 1,3 g. fosforis 85%-s Seicavs Zvlebi, kbilis 
Zvlovani qsovilis naerTebi. fosfori atf-is da 
sxva makroerguli naerTebis ZiriTadi Semadgeneli 
komponentia. P-s koncentraciis cvlilebasTan er­
Tad izrdeba Ca-is koncentracia.

337. ras warmoadgens adenozintrifosformJava _ atf. ra 
dros viTardeba raqiti?

atf aris erT-erTi biologiurad aqtiuri nivTier­
eba. atf-s glukozasTan urTierTqmedebiT xdeba 
garkveulwilad energiis maragis gadacema. amitomaa, 
rom atf ujredebSi asrulebs energiis damgroveb­
lis funqcias. amrigad, biologiur sistemebSi atf 
aris energiis universaluri wyaro. fosforisa da 
vitamin D-s ukmarisobis dros viTardeba raqiti.

338. raSi gamoixateba P-s aucilebloba cocxali organiz
misaTvis? raSi gamoiyeneba fosforis Semcveli naerTebi?

P-is aucilebloba cocxali organizmisaTvis gamoi­
xateba imaSi, rom Saqrebs da cximovan mJavebs ver 
iyenebs ujredi rogorc energiis wJaros, Tu winas­
war ar moxda am molekulebis fosforilireba.
H3PO4 da misi marilebi monawileobs cilebis, cxi­
mebis buferul sistemas, romelic aregulirebs 
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qsovilSi pH-s.
339. CamoayalibeT Jangbadis roli organizmSi.

Jangbads organizmi Seicavs 62,43% (mas). mozrdili 
adamiani normalur mdgomareobaSi iyenebs 264 nm/wT-Si 
Jangbads. monawileobs yvela saxis nivTierebaTa cvla­
Si. Jangbads iyeneben medicinaSi Jangbadis ukmari­
sobis, filtvebis SeSupebis, HCN mowamvlis dros.

340. ramden procent fTors Seicavs organizmi, sad vxvdebiT 
yvelaze meti raodenobiT fTors, ramdenia misi dReRamuri 
moTxovnileba da raSi monawileobs igi?

F _ fTors organizmi Seicavs 10% (mas). Sedis TiTq­
mis yvela organoSi. yvelaze mets Seicavs Tma da 
Zvlebi. organizmis dReRamuri moTxovnilebaa 1-2 
mg. monawileobs Zvlis qsovilisa da kbilis emalis 
formirebaSi. F organizmis normaluri zrdisaTvis 
aucilebelia. ukmarisoba iwvevs anemias. iyeneben 
kbilis kariesis profilaqtikaSi, Ciyvis samkur­
nalod.

341. qloris roli adamianis organizmSi? ras uwyobs xels 
HCl?

Cl _ qloris Semcveloba organizmSi aris 1,1% (mas). 
igi ZiriTadad araujrediseul siTxeSia. dReRamuri 
dozaa 4-6 g. monawileobs sisxlis buferuli sis­
temebis warmoqmnaSi, osmosuri wnevis regulirebaSi, 
nivTierebaTa cvlaSi. gamoiyeneba sadezinfeqciod. 
HCl xels uwyobs saWmlis monelebas da Fe(II)-is 
ionis Sewovas.

342. ramden procent broms Seicavs organizmi, ramdenia misi 
dReRamuri doza da sad vxvdebiT mas organizmSi? ras zrdis 
bromi, raSi monawileobs da sad gamoiyeneba igi?

Br _ bromis Semcveloba organizmSi aris 10% (mas). 
dReRamuri dozaa 0,821 mg. Sedis yvela organosa 
da qsovilis SemadgenlobaSi, farisebr jirkvalSi. 
bromi zrdis centraluri nervuli sistemis Sekave­
biT procesebs, monawileobs sasqeso hormonebis 
biosinTezSi. gamoiyeneba nevrozis da nevrasTeniis 
mkurnalobisas.
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343. raSi monawileobs iodi da romeli jirkvlis funqcio
nirebaSi asrulebs Seucvlel rols, ras iwvevs iodis 
ukmarisobas?

I _ iodi monawileobs farisebri jirkvlis hormo­
nebis metabolizmSi. igi Seucvlel rols asrulebs 
farisebri jirkvlis funqcionirebaSi. iodis ukmari­
soba iwvevs sisustes, kanis gayviTlebas, sicivis 
SegrZnebas. iodis ukmarisoba gansakuTrebiT gavlenas 
axdens bavSvTa janmrTelobaze, ver viTardebian 
gonebrivad da fizikurad. orsulobis dros ionTa 
deficituri dieta iwvevs hipoTireoiduli bavSvis 
dabadebas.

d – elementebi

345. ra roli Seasrula kaliforniis universitetis profe-
sorma henri tabuem araorganuli qimiis gaviTarebaSi?

araorganuli qimia miiwevs win da sakmaod warmatebi­
Tac, romlis Teoreul ganviTarebaSic didi wvlili 
miuZRvis kaliforniis universitetis profesors 
henri tabues.

346. ra iyo misi Seswavlis obieqti?
misi Seswavlis obieqti iyo liTonebis kompleqsebSi 
eleqtronebis gadatanis, Zvradobis reaqciis meqaniz­
mis Seswavla.

347. ra daedo safuZvlad Tanamedrove araorganul qimias?
Tanamedrove araorganul qimias safuZvlad daedo 
eleqtronebis gadatanis meqanizmis Seswavla garda­
maval liTonebSi.

348. ras Seuwyo xeli tabues Sromebma?
tabuem safuZveli misca qimiuri procesebis im siRr­
miT Seswavlas, romelic xels uwyobdnen sicocxlis 
SenarCunebas da gaxangZlivebas.

349. ra upasuxa tabuem Jurnalists?                                            
“adre, am wlis dasawyisSi, roca me sxva premia mo­
maniWes, mTxoves amewera Cemi samuSao im sityvebiT, 
romelic gasagebi iqneboda araspecialistebisTvis, 
me aRmovaCine, rom vwer leqciebis kurss zogad 
qimiaSi”.
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350. ra emarTeba elementebs qimiuri procesis dros?  
qimiuri procesis dros eleqtronebi gadadis atome­
bidan molekulebSi. TiToeul atoms aqvs garkveuli 
ricxvi eleqtronebisa, magram rogorc ki igi qimiur 
reaqciebSi monawileobas iRebs, atomi gascems an 
iZens eleqtronebs, raTa miaRwios myar eleqtrul 
konfiguracias.

351. ra gansazRvravs eleqtronebis ricxvs?
dakarguli an SeZenili eleqtronebis ricxvs garkve­
ulwilad gansazRvravs bmis romeli tipi myardeba 
atomebs Soris.

352. ra iZleva myari struqturebis, martivi kristalidan rTul 
biomolekulamde warmoqmnis saSualebas?

atomebs Soris eleqtronuli kavSiri saSualebas 
iZleva, warmoiqmnas myari struqturebi, martivi 
kristalidan rTul biomolekulamde, saboloo an­
gariSiT – cocxali kristalebi.

353. riTi gansxvavdeba cocxali sistemebi kristalebisgan?
cocxal sistemebSi ganuwyvetliv mimdinareobs 
qimiuri reaqciebi da umravlesoba am reaqciebisa 
cocxal sistemebSi mimdinareobs eleqtronebis 
gadatanis meqanizmiT, romelsac udidesi mniSvn­
eloba aqvs energetikul procesebisaTvis cocxal 
organizmSi.

354. riT xorcieldeba organizmSi mimdinare reaqciebi da ras 
Seicavs misi erT-erTi saxesxvaoba?

organizmSi mimdinare reaqciebi xorcieldeba garkve­
uli fermentebis monawileobiT, romelTa erT-erTi 
saxesxvaoba Seicavs gardamaval liTonebs (Fe, Cu, 
Co, Mo).

355. ra aris damaxasiaTebeli gardamavali liTonebisTvis da ra 
aZlevs maT idealur Tvisebas?

gardamavali liTonebisaTvis damaxasiaTebelia 
ormagi Jangvis xarisxi da es aZlevs eleqtronis 
gadatanis idealur Tvisebas. aseve xsnis, Tu ratom 
aris gardamavali liTonebi denis kargi gamtare­
bi.

356. rogor gesmiT:gardamavali liTonebi kargi kompleqsswar
momqnelebia?
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es kompleqsebi qimiuri nivTierebebia, romlebic Sed­
geba liTonis ionTan dakavSirebuli araliTonis ionis 
an molekulisgan, romelTac ligandebs uwodeben.

357. ra Tvisebebi aqvs ligands? romel ligandebs vicnobT? 
ligands aqvs unari, gadasces yvelaze naklebi, erTi 
eleqtronuli wyvili liTonis ions. tipiuri li­
gandebia: qloris ioni, wyali, amiaki.

358. ra revoluciuri gadatrialeba moaxdina alfred vernerma? 
romel tipur kompleqsnaerTebs icnobT?

vernerma revoluciuri gadatrialeba moaxdina adrin­
del Sexedulebebze araorganuli nivTierebebis 
struqturebis warmoqmni Sesaxeb, rac koordinaciuli 
qimiis safuZvels warmoadgens. tipuri verneriseuli 
kompleqsnaerTia Fe (II) heqsaqvakompleqsi Fe(H2O)6

+2 _ 
Ria mwvane Seferilobis. Cu(NH3)4

 +2 _ Cu (II) tetraamin­
kompleqsi, romelic muqi lurji Sefe rilobisaa.

359. ra iyo tabues Semdgomi Seswavlis mizani da ras miaqcia 
man yuradReba?

tabues Semdegi Seswavlis mizani iyo xsnarebSi komp­
leqsionebis qcevis Seswavla. man pirvelma miaqcia 
yuradReba Canacvlebis reaqciis meqanizmis msgav­
sebas organul da araorganul qimiaSi.

360. ra mniSvneloba aqvs tabues kompleqsebs da ra informa-
cias iZleva igi?

ligandis Canacvlebis siCqare korelacias ganicdis 
eleqtronebis konfiguraciiT, romelic dakavSirebu­
lia liTonis ionTan.

d-elementebi biologiur sistemaSi 

361. ra rols asrulebs d-elementebi?
d-elementebi udides rols asrulebs biologiur 
sistemaSi.

362. romel elementebs uwodeben mikroelementebs?  
elementebi, romlebic aRmoCenilia biosistemebSi 
Zalian mcire raodenobiT, mikroelementebs uwode­
ben.

363. raSi Sedis rkina?
rkina Sedis hemoglobinSi, sisxlis wiTel pigmentSi, 
cilaSi _ mioglobulini.
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364. romeli mikroelementebi miekuTvneba d elementebs?
Mn , Fe, Cr, Co, Cu, romlebic asruleben sxvadasxva 
aucilebel funqciebs biolugiur sistemebSi. 

365. ra mniSvneloba aqvs Cr, Ni, Cu, Zn?
Cr adamianis organizmSi glukozis SeTvisebis funq­
cias asrulebs.
Mn Sedis mravali fermentis SedgenilobaSi. is mce­
nareebisTvisac aucilebeli komponentia. didi rao­
denobiTaa CaiSi, kakalSi, saneleblebSi, burRulSi.
Co cxvrebisTvis, msxvilfexa saqonlisTvis da ada­
mianisTvis aucilebelia. Sedis vitamin B

12
 Semadgen­

lobaSi. es vitamini gamoiyeneba avTvisebiani simsiv­
neebis mkurnalobisas,áaucilebelia dnm da rnm-is 
warmosaqmnelad.
Ni aRmoCenilia adamianis organizmSi, magram misi 
roli jer ar aris dadgenili.
Cu aris fermentebis Semadgeneli nawili, aucilebe­
li komponentia hemoglobinisaTvis. didi raodeno­
biTaa RviZlSi. mcire raodenobiTaa zRvis mcenare­
ebSi. adamianis sakveb racionSi gamxmar xilisa da 
burRulSi Sedis. 
Zn Sedis mravali fermentis SemadgenlobaSi. auci­
lebelia insulinis gamosamuSaveblad da aris 
anhidrazas Semadgeneli nawili, romelic did rols 
asrulebs sunTqvis procesSi. bavSvebis ganviTarebis 
Seferxeba dakavSirebulia TuTiis deficitTan. 
TuTia aucilebelia limfocitebis moqmedebisT­
vis, romlis gareSe adamianis organizmis imunuri 
sistema ver ebrZvis infeqcias. TuTiis preparatebi 
xels uwyobs liTonebiT Zlieri mowamvlis da zo­
gierTi STamomavlobiTi daavadebebis mkurnalobas 
mag: anemiebisas TuTia amcirebs ujredis membranis 
anomalur formas. TuTiis preparatiT mkurnaloba 
xels uwyobs madis dakargvas, romelic gamowveulia 
nervuli sistemis moSliT.
Fe Sedis hemoglobinis SemadgenlobaSi, sisxlis 
wiTel pigmentSi, cila-mioglobulinSi.

f -elementebi cocxal sistemebSi
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366. sad mdebareobs f-elementebi periodul sistemaSi?
f -elementebi periodul sistemis VII  jgufis mTavar 
qvejgufSia moTavsebuli.

367. ras ewodeba biogenuri elementebi?
organizmis agebisa da funqcionirebisaTvis saWiro 
elementebs biogenuri elemenetebi ewodeba.

368. ramden jgufad yofen biogenur elementebs? daaxasiaTeT 
isini.

biogenur elementebs Semcvelobis mixedviT yofen 
or jgufad: 1. makroelementebad, romelTa masuri 
wili 10-20%-ze metia (Jangbadi, naxSirbadi, wyalbadi, 
natriumi, rkina, qlori da sxva); 2. mikroelementebad, 
romelTa masuri wili 10-20%-ze naklebia (spilenZi, 
TuTia, iodi, fTori, bromi, kobalti da sxva).

369. daaxasiaTeT f-elementebi.
f-elementebi maRaltoqsikuria, radgan mdgrad 
naerTebs warmoqmnis kompleqsonebTan _  polifos­
fatebTan da sxva ligandebTan.

370. rogori saxiTaa warmodgenili organizmSi fTori da 
iodi?

VIIa jgufis elementebidan fTori da iodi bmuli 
saxiTaa warmodgenili. iodi ukavSirdeba naxSirbads, 
xolo fTori _ liTonebs.

371. sad grovdeba maRali SemcvelobiT fTori?
maRali SemcvelobiT fTori aris kbilis qsovilSi 
da emalSi.

372. ras iwvevs fToris nakleboba organizmSi?
sakveb racionSi fToris deficiti seriozul safr­
Txes uqmnis adamianis organizmis janmrTelobas.

373 ra gansazRvravs f-elementis biologiuri moqmedebis ms-
gavsebas da gansxvavebas?

atomebisa da ionebis eleqtronuli aRnagoba gansa­
zRvravs f-elementis biologiuri moqmedebis msgav­
sebasa da gansxvavebas.

374. rogor aris mikroelementebi ganawilebuli organizmSi 
da sad arian isini didi raodenobiT?
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