Panpga MlrxaTtlcloya
PMnora Boboxonoys
Abhunkant 2|klryayey

B101.0 C1K KIMYO MA
MO1I-EKUI-YAK B 1-0CI1YA



0 2BEK18T(>K KE8PLU1/TKAS81
OblY YA O’KTA MAX8118 TA’MM YANMIJIC1

ParLla Mlrxawl<loya
Orllnora Babaxonoya

Nbllnknnuw /nkgryayey

BIO W CI1IK KIMYO YA
MObLBEbBWbBbYAKBIouw C1YA

(1718111)

fury,;.: « Lm -TU
ToPY
KnlnlI>xcriabl

‘“AYHO2” nasbnyoii
TO8BHKENT-2018



KBK 72.07 (Crb)
M 72
| O K: 100.24.12 (30)
18BI'C 978-9943-381-9-88

Mirxawl(loya P., Babaxonoya O., (2ainryayey A) BKObOC1K
KIMYO YA MObEKWVMbYAK BIObOCIYA (1-abT) / éarsiik / T
‘“AAYKO7N 2018, - 312 b.

Qarslbla (X*Warrnn®  5*Tklwasl, xo3maru wunlartn™ blolo”K
abarrityain, nuklet kl5lolalar, Hprclar ya blaTT” aiinasblTT, #nK
oréarxrblan3a® bos3l™a Tubl T blolo”Kk bwkralar TaUnwollar
berii*an. 3buwn”ek, {ertenatT” (urllsbl, xo5%alan, Sonnonlar ya
bl atT” TocMalar abnasblanyllla®! abanityain bat yonlL”an.

QarsHK peia”o”™ka wuwyersiteil ya pega”o”ka wW3nCuHannws
blolo§lya yo’naHsbl lalabalan8a To'*aHawb yori”an. 3arsHk“cla $ockla
ya rayon LL(la yori~an.

TaynrcbHar: 0'XMbT Biolo&lya lakuKein “Bok”Tyo” ka&c!rasl
prolresson, bloloélya Nanlan clokron M.Abaulayeya
TOPbl Tabity [anlar [akuleli “2o00l05lya ya
ana™orrnya”  kafeclrabl pro&asson, blolo8lya [an.lan
clok{on C>.A.8aparo\

(Yrbek™oun Kebpublll<a81l OHy ya o’la waxku3 1a’HT yarM w 17é
2018y 27 Tanpga” 274-$onH sarorwa a$o$an naslirta wxsa* elll~an.
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O'xbeks”on K.e3publika$l Hukutam Panlar - blokunyo, 3butn”gek
blolexnolo™ya, rrkrobtolo{2nya, y4w3ok”ya 3obablnnt” nyo”larnsbl*a
Kana abanrnya! bertoaga. .lutlaclan, O'rbek”on KespubHkasl Pre2i<jert
§b/11M1rayoye\tung Peyral oyMa akaclertklar bllan bo'Hb
oY«;an ucbras*ntcb bu sArenu n\o]lanlt511 kerakWi»,! alobkla la’kicllab
o4”cb.

Biolo{pk knnyo, ya’'w blokunyo blolo*mya Tlawwup en™ TublT
3obalangan bin bo’lb, n 1wk or«at2tlar sangay Ktlyoyly Toacblargan
T3VKM wpranHAT ya wular bayolly “a“ayoMiac'a uamclay o’ransHkn
{eksblracit. Bioknnyo bto]Jo”ya bllan blTyow blr-br&a bo*Yoychl orabc]
"an blsoblanacH.

Ma4dutkk broloM\a bayolt paygo bo’bl ya nyo”awsb
AonuwyaHarTk HayoHy bocl15alarw o'r*anacll. Hayolly ltocll5alar e3a Paug®
knnyo \a W2ika sonublan asos”a LUsbwrr/lacH. BrokTyo Pat 1Tk
orfawrrblarga kecHac%an knnyoyy “a”ayonlanl™ ana 3Hs uonunlar
yorclatlcla o’rManacl. Oetak, blokunyo — Wayo! kunyo3l barcba yTk-
Taypa Knk or*ablrrrflar KiTy 031 getakcHr.

Blok]rnyo, Togcblar altasblnunyY1l ~aayow sonuwya”ant o’r§atsb,
Mnk or»ani2t lar bayo{ MaoHyaltt§ Toblyaiiw LU3buMT3b ucbun bir
Haror Panlartn”7 ya’t or”aTtk, lwk ya koHoi! k"Tyo, [wolo™ya,
blolMwka, racHoblolo&lya, To'ekmlyar blolo8lya baTtéa bosbsia lanlarmn$>
ymlnalanclan Poycblanacl. Bwu e3a or naybanmiia utuTbloloélk
TnaTtwolaTtiTa]Tma rayisbga Hal alllsb8a inkon beracH.

BrokxTtyo Pasal Twk or*arurtAar®a xo03 boY&an wtvnlblolo<*1k
Aonwnyanann, To(lclalar altasblnnyl Jarayon!anw or”awb so)Tay, balk]
ataHy bloloélyanTé ko’pyTa (annosflan nyojlanlsbl&a baT kaKa *a’3ir
K0 ’r3aCach.

Ho21r8! yaslpga blolo*yanln§ LLFH 3obalan orasicla blokmnyo aloblcla
onn Wlai Cbunk] blob”yatn» Har bIr 3o0basbla bloklTyoyly
Telocllarclan n en$b8an ywutalanlan PoypalanMacb. 5Hunw8 wucHwn bat
biob”ya, sdlsbloa xo”aH8§! ya wubblyo! 3oHalan(la81 Twubl T narany
Tasablat! bal a1 kKo’p “baMaun bloblTyo Pautt® nyo”aT3H



<lara)aswa boMHs. AtaHy abuwTyal8a e8a bo’l8an ko’p Ta$alalart bal
ullsb baTt pux'a blokltyoY1ly {ek3blnsblar oHb bonsb blan bo*H#4.

1n3on o’rTT® awaHy lMaoHyallcla xLLna-xM o21a-oysa( (ayyorla5bcla,
LM xM toblT! [Klar layyorlasb(la, {en o3blasb ya bosbsialarcla ualivn
ratonlargan bloblTyoyTy “a*ayonlarclan Poyclalauib kel8an. BJros CuaX
XIX asrcla blokHnyo aloblcla lan 3falkcla yuluclS8a kelcd. 1814 yuMa
Pel:erburé ntyerskeinnt§ prolesson, akaclertk K. 8. Karx™olr unayo”an
arpa éowgpgan a”abl®an 3blra larklblla kraxTal!t  3Hakar®acba
parcHaloycbl Tax3u3 Togga borH”w 13bo{laif

Mwurakkab bTkTalaTTé, aywdsa, oasllarT» kirnyoYly LwH3bIT
atalasb<la nert3 oHrw E. M3berwn” (1852— 1919) 13blan alobkla
abanuya™a e8a. 1] u8leyo<llar, yo™Yar, oa3llaTt” 3itugktra uwHsblw
atalasb wusiina ko’p~ta 1$blar a°cH. ATTokbloblar bii-bTt blWan pepHg
boMar orsall bink131mT |ucla ko’p la”balar(la atalacll. Praber 3un4y yod
bllan blr sa*or poHpepiicharw 3tle2lab ol

Kukletr 1mslol:alarwng kasbl eiHsbl 3byey”3ar oHrt P. MwusHer
(1844— 1895) norrn bllan bo§41s%

Yi:atinlarning lopllsbl bloblTyoTn”® nyo”at3bkk aynlusa kaKa
abanunya™a e8a boYcih. 1/lartMé kasHP eilsbl rm3 obrrv N. I bunt
(1854— 1937) noT! bllan bo"Hs.

blaPa3 oH3b ya 3pHb by”Ysb Jarayonlan TexaTrtbl pux(a
o’r§8an8an oHtlarclan A.bl.Bax, V. | Pallaclt ya Y.AEnS8eléarcl
biooTyonTt” nyotawsbuwa wlkan bl33a ao0’sbcllar. Bax nala3s oHsb
KTlyo818a 01 TublT lackprol:lar oHb bonmb, o’rT7T”~ bIr a’c”a
asarlancla 1Tk or8aw2t lar larklbklasy oruatk  To<lclalaTT?
ok3llawsbl®a batcla naPa3 oHsb ]arayonlanéa erkT kl3loro<l 13bHrok
eiisblT 13bollab bercb. Palla<lt e3a or’aw?wilarclae,l ok3kMat3K-
Haylarllisb reak3lyalannt8 Tobl ya”1 artala<W, nala3 oHsb Jarayowic'a 3uy
Asbiirok ein3blT bbo{la(l batga blologak ok3bllaT3b Jarayowcla asosly
reakslya blsoblan&an yoclorocltn8 ko’cbl3blT ka3bl™ ekii.1

BrookiinyonT” yTK natoyanclalanclan bin A. N. Bebryorsblycr
(1905—1972). BTkitTyoTn§ en& Tu bl T 30llalanclan bw boY”an nuklet
Kl3slolalar brokiwyo3inT8 Hyo3lanisbl LB noT! bllan boMHa. V

1-1KoolTtan , K.H.Koe(I'l. Cokn J1larulMocbcT by. 'THeTe blc\\ York. 2007 p -7-9



0'517111klar olarrcla 01\VK TaywcllU”t anlulacll \a 3bu bllan barcba
bayyonlar, o’snnbblar, Tkrooréaw 2T lar yac!ro5ting kKTycTy wuwWwH3bI
blr-bTTk”a 0~Ka3M "1 u&bolab berch.

Baklenyalar, ratburu”Yar, 5u\odlar ya yuksak o~ unllar
OblK3Twé mmleollcl1l *arkiblw oY”™awsb bo’yicba oHb bonl8an barcba
15blar bo21rgl raton 8emo515MeTabka5léa a303 bo’l<t. Kespublxkarxréa
btoknnyo IMaTT nyo)latwsb(la Belo2yor$klynt§ x rraHan kalla<br.

Axkaéerwk V. A. En”e”arc! blokunyown”™ Tubl T 5o0balanclan b T
boY”™an broeneréenka™a aso3 30”an ollrcHr. V 1930 yiiéa ok”cllawsb
bllan bo™ Huy bo!»311 lMNoSlMorlawsb *aayotn”™ Kasbl™ eldNe KeyuwicbaHk esa
ATP (acknorwTtlosll k15lo(a) barcba 'Tk or8aw?2Tlarw ener”ya bllan
{a’tbloycbl ywyer8al b TkTa ekanW”T) 13borlacsl

Kespublkarwrua blokunyo ken§ koYatéa nyofawb bonnc”a. Bu
Sobacla  beyo&itia kaMa  x”rTal MIMan oWTlarclan aka<lerTk
Yo0.X.To"bloy, T.8.%0a*oy, ANNTtoTtaHey, bl.bl.KarTay,
Yn.8.Kos51lroy, A. TX.Xatbloy, A.PJ/lbrobluwoy, B.O.To5bTubauieéo\.
A.AbgukanTtoy. A.Chosnrioy, A.O\XolTtwocloy vya bosl™a ko’p~na
obtlar blokunyoLu nyo)lan(tbbéa KaHa bls3a A0 ’KbclLLiar.
YO.X.To’raunloy KeepubHkaniiréa Biok™wyo \a Enclokrtolo§lya WHHY
*a<kpsiol T3iilManT ocbnb3b™a benosMa a$08 5olean ya ofly o”uy
yvMlancla bloklwyo kaleclralanrn lasbkl ullisbga “nborbk ko’rsa”an
oHTcHr. LW 17 Mr1y 15blan éonnonlar broknnyoswa ba”Y3blanéan.

Ta”ipollan “2atona\ly bblo”ya, Tibblyol, Biokrtyo, Bioiilika,
Kaclobblo®ya ya Enéokrtok™ya” *anlartt§ or“wa! yo’nalsblwii*a
baéUsblanéan. C>algonBlirion ber kaSalllklancla ra&oakky yoi yoMarwiia
oYkar™an kN wk-blokTycTy 13blan wcbun nulurb <Oa\lal Tukol ok"a
3aroyor bo/1”an. O’rbek”3ronéa X2tal ko’r3a”an lan arbobl, pro”essor
0.1\.8oblboy  KeSpubHkarw2wng blnncbl kknyo”ar oHTtlan<laniir.
OHtwn*» Hnny 18blan a3o3an lMon raban”an wrH bblo”k lao! TocllU ar
a“akb ok3H, blarwn» or*arurt”a la'5k ekkb Texatrrtt oY”at*H”a
baéUsblan™an. A.AJlToTtaHeyTn§ knuy 13blan cl51tllklar (3ei)Hal5lyas!
ya o’biTW abla Teya 3kakMaTsbl ya (0’kLUsbl 2i0l08lyas5!, ~’0’raéa
bo3k 0 ’pkw3bl, 02" an"5b Jarayonlan, paxla 1ola51 3kakT o3blnak,
pax{acblbkcla cbloHanWar, uerbusEcklar, 0’515Kw bo8K ataca» K1Tyoyly



Tockblarw “0’l185M ya narany as3o3k3b Tasalalan8a ba”3blanéan.
O’rbebl3™onwné paxlacbllkcla eHsH”an WMHHYy ya xo>bk  ywulluylanw
Ko’p&Ta xoryly wawlakallarcla laycT eif*an. Bermwy noTbla”
0 2beki5(on Naybl Tukosoi laureain (1985). J1.X.XatMoyTtné Hrty
15blan  engoknn  515letasl  oréanlannTt8 nurlatsab  kasall&"a
batUsblanéan. LU T~ rabbarl”ga #reoll éorton'ar [aotHMLU “~enenk
bosbsansb Texatrnu 13blab cblgN™an, rallloakby nurlatTté kioblk
goraga nyo)lanayo!S8an or8ar2rtcla “al”otrl5*ton ber LUnk3lyasT!
03b13bl artulan8an. O'rbekblon Ke3pubHka3t Clly Ma]/isl éepmll!
(1990—94). Beruty nortcla&l O’rbe”sllin Oayla( TWKOBOWN laumreaii
(1992). T.8.80a(oy rnetbrana bplcllan blokiinyosii  3HuwTWEEK
Hpos3oTalaTtT8 buiayra bllan o’raro la'sir TexaTrrtT ar~la8an.
(3alonsunon ber {arkrbléan yocl 3ayloycbl ireo”obuHn ya 'reoalbuTt
ocMUanTt 30€ boléa a”aiib old4 wularnt§  “arblbl, Twk-UTyouuy
xo053alant o’rawi, bluoy paygo boUl$bltng ~enemk nosorllan bllan
boé’Hull® ba™paé" S8epoleranl TMM8an  3ukH. or§art2trTn§ T3nHN"a
3e28IrH8Tl  3p”asb u3mHT 13blab cblucH. A-P/ibrcwTtoyTtn”® Mrry
rsblan “O’o’ra Trlan ya nay'ancla o ya nwukletr Kli3lolalar
bl o3TLe2iTn|> woleknlyar - 8eneiik xm3uslyaClan, 8’o’ra yerbl3lyor ylrra
cblpgatl”nM o3bT3bwn§ narany Tasalalan8a baéYsblanéan?.

K-espubbkwritrga bloMwka [atgan Taklab yara®an oHTt!aréan
akagerwk B.O.To8bTtubatecloycllr. OHT blolo8lya, eko'!o8lya ya
bloiirxka yo’nalisblanéa ba§’13blanéan cluwiSHk, Tono”raliya ya Tayolalar
TnallliiHar. KespubHkaHa blnncbl bo’Hb O ’rbe&sln MIMKy wTerskei
Yosblga Broiirlka Kale<3ra$rt& asoscblsr ya Tmckn
B.O.Tosbtnubatecloytng aso3ly 15blan btolo§lk TeTbranalannT§ bosfl
bo’Hsbl ya nlarwng bosbuarnycbanHk(la5! abarwyall, lok3tlar, 8ortonlar,
pe3Tt8]alar, MennenHar ya bo5b”a blolo§1k laol TockblarnTy TeTbrana&a
"Na’3K elisH Texaw rtlanT o’r*at3b”a yatalllhan.

Biokiinyo [lani®a baé”sblan®an parsHk, ataby Ttasbé’'m”Harwn”
Tnallii akapgertk A.(208Tk>y<Wr. 11tn8 MrTy 12lat3blan rapgtoakiy
nurlatsb, pa3! barorall ya iwu/larwn®™ Hu)ayta batéa  or8ani2tclas!
2101081k  ya  blokirnyoyly “ayonlar”a  {a’sTw o'réawsbna
ba8’1$blan“an



Akagenuk A.AbpukanTtoy boSbcblli8a é'0>a, T03b, boclnné
kabMarwné rrans™en o”TLl an oHnc Kespublkannxga genort
sllkllra3! \a unkslyas! wsiicla LUrmy 121au5H oHb borayol8an ollrlarclan
akaclet!k A.Ab(lukantoy boY*b. u bu]ayralaolan udl xH “en(ar a™rallb
OH3b, yectOr Toleku!yar kon$en{aslyasit yaraii&b, ya't Iluyayraclan sun4y
3Haroii™a 0 ’3iinlk yeiisblwsb”a clolr Mnidy 15blar ia3*vnn”a raHbarHk sU/icH.

KespubHkartxita bloMTyo ManTtTt” nyollawsbl®a bl3sa uo’kb™an
oHrlar<lan yana bxrl prolessor M.14.YaHxanoy<Kr. 01iin 3bu 30baéaé! blir
necba dar8lklatté tnallApgar. W 17" frwy blawsblan *ora®a” loslor
a”asblnny”a ba*UslLlan”an.

Blokityowné LUWirH 3oHalan boYuycba To3bkeTéa ya bo3bsa
3baxarlarcla oYkarWayo”an ”“ab™n, MO3X Tarlakallan ya re”tona)
abarwya”a e®a boYyan konPeren”ya. 51tpo2wtla] munt& uay ("aaa("a
abartyalll exkanH”a yasuo! clalll boYait. O’rbelllon Pablar
akagerTyas8l s0511(1a§l blr sa*or Mrry-"eksblnsH wsiillilanga blok1Tyo
30Hasbla y Tk lack]ifotlar aTtalua o§blniToscla. Bio&Tyo”a o<l Wrmy
yo’nabsblar asosan “ortoblar blokunyo3! ya luyayra Tte{aboli2lw T
bosbsansH TexaTrr7T awulakb, O’Ma O3"yo Wonlan rabantn” bliibl
ya 1a’sllift  o’r*at3b, or™atrrga Hplcl]ar altasbTmyl, T ’dkna
Po5Pol]plcllali(la Hpo3oTa preparallant layyorlab, iibblyoMa uoYlaw8bl
KabllarT LLUsHuniAn3bidia  yarallléan. Bu yo’naHsblar bo’ykba
gorTonlarwné bu)ayra Icbuwa *asblU8bl relseplorlan {a’sn Texanw .
yacko TeTbranas! \a Tiioxonclnyalar bWan Tunosabaii, n”ar ya yurakga
Hpicvlar, QBKBlLl Tocllalar altasbTtuyY15a 1a’8T, UWH lo’altalaTT§
T3nHN”a 3ernycbanl &T}T178 Tolekmlyar a3o8lan, sallons”ton
bexéa Wreo”obuln 3T1lerl, unt” chl koTponeninan BKK3k “enelk
nuasonlan TtukatTal! {ek3binbl] ya lek8blnlrcx]cla. Bo kTyo T3HNT
bayyonlar bloktyo3! bllan sbu™’ullanacfan ya”“ona LUbly Tarkar bo’Hb,
unga éonnonlar bloknnyo3!, Hpiclar bloknnyos3! ya telaboHrrtnnnuy
Iclora allT3bl, ouyslldar blokiTyo8!, blyayra blolo§lyasl, Tolekulyar
blolo™ya ya peneiika, blob”k wetbranalar blokxTyo3!, racbaTston
bioTyo, en2ltoloélya ya bo8bsalar wiicla (a”sonar obb bonlTosc!a.
KespubHkaéa lireok! S§ortonlar buja\talar‘ clan\laJanisbTl ny”yT bollla
narow ¢, ba\nonlar 1n)fnerlyas!  buwayta [ao]lMT ~ortonal



bo3an3b, or8analrop Hposotalar bla”oMan”a 0\6 Tak/lablar
3bakManlll Btokiinyo 5oba&lga ulln”an yTk TTTy 1Bblarclan b
oreana™rop Hp050Talanu yaraisb ya mlart T30n or8anlan$*a beuoslla
yo’nallinsl vslmbkr. En§ kek3a Mt clarobl bl3oblan®an O’rbe&3um
LWy wnwyersMelick ya bo&bua olly o”my ymrHanita tax3us blokTnto
Kalegralan Ttay[u(l bo’Vib, ularcla blokknyonTte yan§l yo’nalisblan
boykba nHuaxassz™ar {ayyoHasb bllan bir8a ®3bloy xo0>Hél 'm
3anoaiHn” aynt lartoslan nyo]lawsbl&a 3atarall 1a’sir ko’rzat”™an
yTK lNrryYaéawo*13blan baTt oHb bonlToucla.

KeyT8 40—50 yIl toblga bloblTyo 3o0Ma3kla rt3l ko’nlna™an
yn*uylar8a  ewblbll. OTuyK ToOlekuiasl  3lrukldra  wwMsblwn”
anlylan2anHy;| (LU ~on-Kunk ToHeH) ya 3//m a3osiia 1wy belS8/ar nasMan-
nasl8a o’nsblwné 15bo{lawsblTousl, blostCer* Texaw rTrTUy LsbunHNb
benHsbl, iink or8awrtlarcla enerya altasblnuyl Texaw rTww g kasbl
elllisbl, ko’p~Ta o”3llat, ~enneniar sCrukllra nwW&blInTé awulat$bl ya
&enlaTtt§ BunYy yo’l blMan 51n(e2 ylUT3bl 3bular 3utlasl(lancHr. Bwu
kasbilyolar blolo§lyanT§ yan”® yonaMsblan — Tolekulyar bblo*gya,
blolexnolo§lya ya Sen nyenenyabl {wManwn” yryuc”a kelsbl*a a3o3
bodc. BroblTyo 3obasblaeg bar blr kaskfdyo! bayoHy 1liocb5alaTT§
ToblyaliT yanmaéa cbugurroc] (usbuniinsbua ITkon  berac!l. Buw
blolatyoTn8 nyo”art3K lanxi(lan awy Ko n3blrwr TM TKT.

Broktryo o’r nyotawsbléa barn” <layr& uaéar ekspentenbl lan
&1a{l(Janatoyon bo’Vb kelnk”iia. BTtobann, blok1lTyo 3o0ba5lclaél Mrry
{acksgo! 13blannTu, Lijnbalarwné Tuyalryalll bo’Vsbl, alyalo, *0’é’n
lanlab oHn™an ya Tobnona ~o’art*8an neular bMan awwlanacl.

BlokityoYly lx<liflgollar<la “~oYlarn*la<€an wu3mHar bllan
o’rarunb, yan~Mab LLiMacl. BrokTlyoTn§ narany ya ataHy tasabl aat
bal yllsbita xMTta-xM wsnlariian {oycblanMack. Bular*a anaHiik (I"wk,
Xirridyayly ya Fwk-\ntTuyaY1y)? 'wolo«ik (aynT oran yok! ularclan kesLl
oHn”an L13tlar, ootouena* ek5lrak(lar bMan oYkarhaét”an Ll)nbalar) ya
bosbualanll koY3aisb TU TKT. 8bu bllan blr*a bloktlyonllé 17al 0’21éa

x03 boY8an uamlar! bat Ta\*mcl bo’Wb, ularclan en§ TmulMTtl “ertetaHy
nanlinr.



Knty o ya 'Tkawn” ratonayuy {ek3bwsW wusmlan asnrtraot” 50-
ylanga 3HakHanyan bHo'Mb, wbSbonlan8an alotlar, xrota(;o§raiya,
ekknolorer, ipeklrolo*otel:nya, ret"en5lwkllra anaH21, elek*ron
rrukro$koplya, Tocblalarnl “ayka”3ion  TayckTéa  ulrll8enlnllléa
yorckTl(a aJralllb ya bo8bgalar blolo”k bocli8alar8a lalbuy eiib3bl wlayLl
blokunyo lNataa, aywssa, keyT&l yllla<a J\x\a kaiia yul~ar™a ensb/ILL.
Markur mmhar  yorparwéa  Hulayralar  Turakkab M12118anH81
(nHkrokanalar KO’plarw, ya<lroclan bosblaTh, ba’ran buayra geyon”acHa
eiib borfan enclopla2tallk renkmblw, xMTa-xM #Axnk8lya bataruVebl
bujayra k)nl'talan ya or”~anolcllar) ya Har bir bujayra or§anold1 Tax3us
bloklwyoY1ly ATkblya ba}an8bl anylan§an.

Moclllalart anakr lexTkablT vyanaga “akoTllasHinsb
Turakkab arala$kralarw bil-bnuclan anaiisb™a ya nlatt§ |ucla bat kat
boy8an rwuyclonw a”asb”a knkon berck. Bu e3a xllna-x11
Takrotolekublarw lasblal allagwan TonoTer binkralarww* koya3er
51rmklUra51lT o r*at3b”a a3o03 bo’ldH K.enl8en5pruklura Telocllanwiné
rYOMallAlrHBHL Malay Tolekunlyar o)’ uncba kaKa boYra”an OBl ya
nukletr LW obl atT7é ucblatchl siruktrasl TogeH T yaramsb”™a tnyalll
boUrTchb.

Mockblarw ayloTaiik a8bob-uskmnalar yorgatbla ar~lasb wusullan
blokiTyo latTn§ yanaga {er sur’a®ar blMan To”aT3H w a 3atarall LI’3K
eTioyéa. ATTOoK13lo*alar, nukler LWoblar Tlark&”*a KkkacH"an
nukleoiicMarw a\tota{lk ray"sbHa ar“kycl”~an anal2a{or]ar 3lwlar
InTt]asklanciir. KeyTt”] yMlarcla a\loTaink anaHratoHar KoTtpyul:er
Ha5lwlan yorHartk3a 1wk orSaw2rtlarwné Senortw o'raws3bla ka«a
TuyalTaslyarlara enstosHa. Bu blolo8lyanté yan” yo’nallsbl -
bloTlorrallkaw yumcl&a keksbl”™a 3abab bo4ch.

XX a377§ oxlrlanga 1995 yll btncbl baklenyalar “enort, 1997
yLLl acblkp 8enotrn, 1998 yLLl netablalar senort, 2000 y\LLI arorollblar
~Aenort nukleobllannT§ kelna-keHw] ar*lancH.

XXI| a8l bosblancla “"Ha Tub T yan§lik yaraiikM, yal oHaT
éenonTkné xaTkam yarallcb. CMaTwnin ~eneitk 3,] rrllarc! Ta’lut
12clinlikcla JoylaszHgan nuleollcllan k3ol bo’Hb, wlar oHat 3blK
Tolekulaslrm bo3ll sHa<&, Seneiik koc! OblKcla nukboitg sHakbla yorfl1han.



Bu yan§LLUk LL50TyaK1a81 Tubl T TmatTtolarT bal eiisb”a yoritat bensb
Wwiw<LLIi nys’onKOray kasalllarT koneks”abl3b, ntnii urayinak).

2003-yN YasbtOn nwyersine*Ttt8 oHtlan binncbl bo’b, binnchbl
Taia bnk *abklclaTa”né boYTta™an lennen Top 7 oaslUT 8MLrasT»
koTpynler TetOWan yorclari<la basbora! srlllar. Bunéay 3u’wy
Fertenlar yorclarw(la OKKw kerakH wnckas(:kalanT parcbalab 11213b
TUTKT ekanHMw an!uladilar.

Ho2ir§1 yauula bunclay Tlertenar yorgatMa oclatlart®
3enoTlla™ cblek* 8enlanu Keblb orT«a bujayracla notral Sen bMan
altasblun$b TMTKW .

2017-ylWl Arverkalk obwlar Kaynxall Oloel K., Makclormal<l 1nnn
Torpe3 Krcbarg, Morra Mark K., Mait Lljoel X oclat anlllanaslcla
anH8en bo§’loycbl anit*analar &a8§tenHT awula<lllar. Bu in-a*teTW o<lat
net o”3b lMakllarTT§ 3iisllk bo8’laycll, S5buntéclek neyroiaiin 3 blan
reakslya8a kt3btaycH. Bwu alllkanma neyrapank oéabl a, 3$uyaklar
3T@an(la pac'a8ra, kawnoTa, Ko’krak ber! rak! ya”~8ar 3erro2l kasaH”"ru
fo’a3Ma yoYlawlroscla.

Xnlosa alllb ay”anita, kel8u5lcla bloknnyo at T3owyal wcbun
KoJait rawr $oba8a aylatsbléa sbubba ycl 5.



I BOB.0081bbAH

Ousllar - vyildon Tolekulyar, Twurakkab bulkralw bo’Wb,
aTToK13low!larclan lasbkl lop™an. OuslUarwiwy» eleten{ar {arkxbl n§leroé,
yoHoroé, «kli3loro<l, aro! barcla olHn"w8wrklan fiioral. Ba’m ossllar
larklbkcla loslor. yol/ rws, taranes bat wucbrayc/l. TablaMa ucbraycHuan
oysllaTtTé  ko’pcblUél  koMok! bobla  boYach. Barcba  Hnk
or8ani2t latin® larklbly 415111111 ossllar {a3bkll e(ald. Ossllanu
proretlar Heb baT ablacW (pro!o5 - §rekcba blrlarcbl, Tubl T MeTakcbr).
1Nar bayol TlaoHyaHwn8 barcba Jlarayonlancla en8 Tubl T bloloélk
Mnk3slyalart ba’aracl:

1 KablWk {unkbiyas!. Osslllar ertetaHy xwusu’yaa e"a.
Mo(Malar abnasbnwm Jarayowcla boracl8an barcba bloklTyoyly
reakslyalar ~a* brrenllar MNa*ubla karalflrblac. Ho/trg! yas*cla 3000
Han oriic] oysll lablata e&a boY”an MrtnenHar taylu(l. bYaTtTt” en8
kK!cblk Tolekmlyar Ta83a5l1 10-15 kOa%a *ené. O’rCacba TOolekulyar
Ta33aa e8a boY”an os8llar, Tasalan allloioMe”Hro”enaratné
Tolekblyar Ta&s3a$l 100-200 kOa 8a 1en§, é&lularwllSrlelaza y”~on
Toleknlyar ta3sa”a e”a boY”an “ertenllar yalon»a tan3umb bo’Ub, 12 la
TonoTterclan T/n”an, Tolekunlyar Tassas! 500 k3az;

2. 81rV|KF|/|ray|y Nublyaak Ousllar bosbsa bTkTblar bllan
blrfaHkHa btloegk TeTbranmalaTtTé [MwH3blHa  r3biirok  elacH.
Sivklvrayly osslldar lo”lta ya 1llljayralartné 3baklan batHa

nnl~™w! saglasbela 15b0Mrok elacll 3buwin”Hek, sb*ukturayly o”3"a’éa
é1$lonlar kTb, nlar OblKnTé TaYwnlarHb blMan xrotainn”a”ylasbHn3b
Mvnk5lya$tl bataralll. XrotaHnnTé 3TXXlww ObIK Tolekun]alanwny
oK*oTer KoTplekslanéa o’ral&n nukleosoTalarclan WrlM~an, yaw
Werok&1nbonukleoproletlarclan Lora* (OMP)3;

3.Ener*eHk Twnblya3!. 1 0431w oxH” Tab3uloHar8acba
parcbalawsblclan 4,1 kkal ener”ya ajrallb cblsacls;

4 ONpTT-banHK Tunk«lya8l. Aknn, T r17 c”sllan tadwur
blnktalarHa (o’plan8an kiTyoYly ener§lyar TexalWwkK ener“ya™a
aylanHracH. Muwuskulartné M8aVSb" akHn ya TH 2T larnT® o0 raro

; .FTKobl7T. K H KockT “Color ALlak ol Brocbenmny” 2007 y. p-6-{
’.T.Kooltan , K.Il HoebT Y.‘0lor A(lan .«Mnc”cTbln 2007 \\ p-64



la’sT8a bo3’Viu. Mwun 3ek3oTerfan LsbkM (op”an bo’Hb, n2umng» 150
noza len8 bo’18an kaa ToleknlaH ocl5rdir- p3witon akiin (P-akiin) krebEk
raoleknlal &loblyar akHNNWwE poHTertatsbl(tan bo3l bo)ach. C 3san3b
NarayoTw P-akiin bllan boAYan”an *roponu02T  ya bosbsia re*mlya<or
ouslLiar bo8buarugl4(rast -1.1);

5. Transpor®* ALKblyasr OréawrTtuné bayo! PaoHyait ncbun rarur
bo’18an barcba Tockblar 073/1 lablalll buwkTakr orsaH (asblMacH.
Transpoii  oa8lMarméa 3eToébbT, rarclob allluniit, {rawletn ya
boabpalar kkalll. Oon raréobl (tan3poll ougslllan 3pe”sllk os3sllanu
bo§’lab, biA' or8anclan bosbua or8an8a wsblycH. Hwu)ayralanii klbloroé
bMan (a’nnritasb ya karbonal anglc!mcl ~.arHn cblsanb yubonsH |arayoLu
Turakkab ol - §eto8lobT oryaH atal&a osblr/lac. blpoprol:etlar -
uon rarHobl ouslll bo’Hb, HpkHarT ~8arclan bo3sbsa or“anlar8a lasbl5biu
la’ttlay(W. Hwulayra Ttetbramaswwp lranspoll ossllan @1lyvikora,
aTTok13lol:alart ya bosbsia 07nc] - oyual Toclllalarw bo™MaycH baTéa
Tebranalar oryaH lnyayra tobua Masblsb W Tk3ly a3T! bajaracil’

6. Kelxeplorlk Imnkmyaslr Tasbs” 3”nmallann bulayta tob”a
oYka213bcla 13biirok elad!;

7. Wroya [Owk$lya$l. Tabuy vya 3unYy IrTuni(ellarnt§
aniilanalarllun§ asosun ossllar {asbk/1 e(acb. lucla Kop ossllar
or8an!2tn1 Maroballawsbclan blToya sWach. 1ttnno8lobln yobl anllana
nturblaHlarcla boslM boYacH”an tax3u3 ossllargan bo'Hb, [Mnrlosllarga
13bbb cblyanla(b, nlar or§atrr8a krr§an bak*enyalart, Yirustar yok! LLH
XN be§ona ouslllarnx (atb, nlarw bo”Yab neyiallaycH, cbo’knblar bosll
AfacH. Pdnno”en ya (rotbln ouslUar! yonnin” 1¥3b |arayoTtcla 13bHrok
eib, ular lortriar ~a"obalan8ancla or*aTrnun sion yo’goliblaan 5asiaychbs;

8. Ke§ulya(orHk  {iinkblyasr Bu  Wwkslyar bajansbcla
8ortonlatT8 abarTtyali kaa. Masalan: T3uHnN, acbenaHn, noracbenaHn,
iroksT ya bosbsalar. 3bunt~gek, T3uln, 0°313b éortow. Mreorop
gortonlarl, {ertenHar ya bosbsia ousllarwny 04511 T~ bkoHan ya
akiiya{ortan7.

NeKuoknan.. K.H.Kn KT **Cvikn /i(lan n! BrcHenwCn' . 2007 y. p-65
' bebnln8er'PTiopKb o' Bioc]ioTIxii\'\ 2008 y, p-153
_l-eltt8er PnnTpk’yo( Bwcbawxmn . 200Hy, p-145-146

A Koolta™. K.H KocbT Color Alait ol HTcbenu/rn™. 2007 y. p-65



Kaxwbl Ou/1vnblyalan. (1.Koolran., K.H.KoebT nColor Aiia3 oI
BTcbetblry”, 2007 y, p-65)



1.1. Ousllar WW*MAKably;w

BarcKa labny o”3lllar xkkuna Kalla 3w %a boYanaclLl;

1 OckLly ousLLiar

2. Murakkab osasLLar.

OckWy ouslllar &sa( atroklslo{alarclan {a3bkl1 FOp”an. Mwurakkab
ouslllar (arknblga atTokl$lolalarclan {asbsan os3ll Tablab®a e8a
bo’lta8an bosbua To(1(lalart bat 3aybycll. Bular8a coclclly Tebl !, yocl,
1LLI8, Tar™ane3 k>nlanc'an loriib, (0 Kana woleknlyar 0”’vHKKa e”a boYuan
Turakkab Tocklalar kkalll, nlarw pros”eBk 8urublar cleb alalacH.

OViNLY OFBL/Er

OMy osslllar*a alburttlar, §lobuHnlar, §13lonlar ya pro'aTtTtlar
mracH.

AlbuTllar - 3nyéa ya LW21at.7§ kncbs!7. erktas”®ga yaxsbl enycH.
Toyw”an (uxH endralarcla, wa&alan, aTTowy 3ulld LWWrTT?
No'yTin”an eniinasbla cbo’kTaéa LBHacl 8uyH erktalar s*rcHrM"anéa
o30nHK bllan cbo’kTa bosl sxlacll. Albwuttlar - 3u(cla, LLxutaa, son
xargoblga, bu8’cloy, arpa, no’xa* larklbléa ucbray<i.

Clobublinlar - 3uyéa etnaycll. Turbl TT” kucb3!2 eniinasMa yaxsbl
eny(Ll, ynuon konseniialblyalan(la esa cbo'kTaua LBbacl, HA24T 15ancla
baT cbo’kTa8a LaHali. Albuttlar<lan {xu! {arkkbliia uHbIn 3aslataycwm,
yok! Ju<la kaT rracbriia boYacl. Bu ouslllar uon rarcbbMa, TuskullarclaT
mi<la, {nxmuTina, osinlblar nrn"Yanéa Ko’p ucbraycl.

Pro(aTTlar - $aua{ bayyonlar or”awrrtga ucbrayér Bal]ularéa
Ko p ucbrayél. Pro(atwlar larklblcla ko’pTcba 13bsony aTtTokl3sloblar,
ar*ww, Hru ya §13{1(11lar bo’lac/

ProlaTllar - bu osasllar 3u\cla entaycll, ularSa xo03 bo7l8an
xn3n8lya(lan(lan bin 70% W enl 3pTi<K ensblclr. ProlaTTlar bo3bosib
0 5ltlklarcla mucbraycH. Bu ossllar larklblcla probn arttokl3lolasl ko’p
(14~ 8a yasaw) bo’18anH81 ncbun prolattlar cleb ablacii. Bu&’<loy ya 3uH
MoTéa §ba(lT, arpa <lotcla§orckT, Takka” ’xon clow(la xew uckray/l.

Olyu(elllar - kmcb3s12 13bsony en{rtalarcla emycb. T/lar 0’51711k
ousLl blzoblaracll, mlar {lonH o'31THk1ar lark]blcla uckraychb.

Olywenm —bu~Moy <loucla, onrenT 3boH clorcla ucbraycH.



(onLUr - 13bsiony xarakler8a e8a boYuan ouslllar bo’Vb, 8uyga
enycH. TarblbllMa ko’proy (20-30%) (Halntokl$'olalar (Hsn, ar”TT)
bas)ayal. Bu oc’sllar aszosan, Kw’ayra yaclro5l(la nuklet k!$lolalar bllan
bir8a ucbraycii. CHzlonlar or8awrtnt$> nyo)larsblcla ya 1MGly bel§llaTT8§
nasMan-nas”a o’iisblga TnlnTt abarwya”a e8a.

Mwurakkab o”$LLIa”

Mwurakkab o"3M1a®, ya’w rar&blcn opsll ulsruiclan rasbuan oask
boYwa™an pro&reiik énrmblarw saylaycll. Mwurakkab ogslllar larlabkcla os3W
bo'lta8an bnukralar 3auylasbl™a ko’ra nukleoptoletlar, bpopro{etlar,
xrotopro*erlar, “llkoproletiall losloprolerlar? Telalloproletlaréa
bo'lta(I.

Nuk“eop™o™en”a™ - oual ya nuklet ki3loblanwné brkwblckw bos/l
boYacl. Tarklblcla nmuklet k13lolalar 5a*laSbkea ko’ra wlar Ikkka “ntb”a
boYrach: larlabl(la OKKT 3ayla8an  Turakkab ouslUar
perokstbonuMeopro”™er (OblIP) <¥b alaHb. bu™ayra ya/lrosMa ucbraycLl,
OKP 1I8ly belMlarnl wralsbcla kaHa abaHiya”a e8a. Tarblga KMKuw
3adlasa nbonukleoprolet (KbIP) bo’Hb, 1 orroa rrgnorga yaclrocla, azosan
5kopla2:Ta(la ucbraycH. KMP ougll blo3tertga TulunT rol o’ynaychb.

(Wkoprollnblr - ken” caalu,an Turakkab ousl bo’Wb, Marksblga
n8leyocl saulaycH. OHkoprol:etlar larklblga8l n*eYolllar yuuon toleknlaH
blnkTa boMga boYair. 1/1ar “éroHr gl]in"ancla 8alakLo2a, §ek502atTlar,
élymnkouronal k!slola ya bosbualar™a parcbalanacii. OHkoprol:etlar, a3o3an,
bayyonlar ya o’sHulllarga wcbraycb. Ken§ la“al8an yakllan: tTni13Tt -
30’lak élymkoprolelll; xonckoTukoM - *o08’ay KO ~itasl §lymkoprolelws;
o3{eoTukol(LUr - WK (o”mnasrck ucbrayc; Tler&ronlar - Ko’p 1uréast
YIMslallre ko'paytsbltné Tt bHorl11l 1/1arnt8 a, (3 y lurlan
Ta\)ug<Hr, (rTunoélobvHniar - yokl anMeMa blToya WTK3lyaslt
Baacln

loa/opro(eTlar — Tlofor bo~Yan”a boy bo’l8an TuUrakkab
ossllankr, unT& ken|> larpgal8an yaklllan: kareto&en - 3uiAHNS a303"y
osslLckr; oyoyiiellln - LWxut 3an8 1 opsll; losloprolet - bosb rruya
{o”nna3bla ko’p ncbraycH.



blpoplelllar - bular oasllar bMan WpiiHarnte blnkll éan bosll
bolMean Turakkab brTkTalarélr. lnpoproletlar bwujayra TeTbranalan
LLnMsblda alobliia abanityaléa e§a. A

Melalloprolelldar - (arkibiclagl Har xI Te*all tonlan (Pe % Cwu
Me+?) betoBka oYaMar bllan blnkkan boYacH. Bularéa BeTo”obln,
1lloelobu, Kablara, peroksigara, 3koxronfar \a bosbsialar Kkaii.

i

H3C/cH G+ Hy
A
I n " ‘ ' w0UACL,.
I_BC-LI;\: A H\-.. . V-
H c- H c-
— NN M- ~n N'm
HcY 1l.ly =cH~1,1""CH- “icHn ACH .. '~c“;
HC~OU;, WXC-CH: nm0" CH1  H:c ™™
COOH COOoH COOH 000"
ProCoproinn Cert

1.2. ATToK1&loblar

ATtTOK13lolalar yo&’ K™oblarwn”; bo5Ma5l bo bb, wular {ark“blHa
Karboksl §urvb (-COOH) batpaa (-N42) arwno ~urub bor.

Barcba 8lanéaii atTtok181ol:alar Maua! §1mMslnclan la&bsan a-ax3UTHOLLIK
u&lero<l aloTmuTw 5SaqlaycH, a-w8lerocl atort8a 10'M xM  8Surublar
bo&Yanacb: karbok3all ~uruk, arwno 8urub, K-umrub ya yogoroc! alort.8

ATTO0 8Snrmb baTtTa yau( a- uSlerocl a*otlan (§1k&r<lan Ca3sbsar)
o’nn olaél, a-atTok1$loblatT§ utnurwy rormladl anyklae,icba:

H1>1 CHCOOH
Kul”x-;nab1

bebTn«er KPnnclple&o! Bpacbenwwmn \ 2008 y, p-73
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ATtTok1$lolalar larklbkla bar X Tunk$tonal 8urublar uc ray
AtTokl151olalar 3ku iiTk5Tnal 8urublar8a sarab bir-bw(lan Mary 5a !

AtTtok15lolalar nwK”bl™a ko’ra allaiik (ocbly ran]lrH), aron a
(balaH) \a {eferocikllk aTtTok”“oblaréa bo knacb. /1w wk
klTyoyly XwwueHyaian™a ko’ra neylral, kblowH ya kubsiony buru &
boYtacH. Artnokl5lolalar (kkkbléa o 3blTcba #iTk3tona! 8wu a
LLN&bha uarab, cHkarbom, cHarwn atTok!31oralar, okinaTToKbloLL
olnn8mn8wl wycbl atTokbloblar ya bosbsa Surublar&a bo Hua/

Ho21l8l yau™aca Hayyon O yrralan<la, o 51tbklakla
Itukroorsani2uilarila 300 éan orXw erkT wrnolllola box\w\ awYlansan.
bekT osa3llar larklblga Maa{ 201aa-atTokbl 0™a ya nlatTte, rkkka artc!
ucbraych. « 1

Ba'2l bIr attokl5loblar 130n or”*arrwWka 5tle2lantay , u
or*anwn”®a o?w-oyual orsall sabul ullinacH. Bunéay atTxkbloll aT
alta&ba oltaycWh™an annnok”oblar cleb awlac. TeitoTn,
Metblatn. brT, leyw!, 120ley5T, yaHn, iteonT

OsslUar *arklbK>a kkacHegn artknokbloblar suy!cla kelll n”an.

npkO an,

NM/ak yokr kalllpsrT, aTwollollLLr
AHMallk attok13loblar ALU3T, alanT. $enn, neonT, yalT, ley3T ya

12o0ley3lnlar krracb. Bu aTtTokbloblar yon 2an3irlancla ~eroatw T arT ,
BrkHK “urublart $aslataycl10. AHlalik aTTtoklBlolalar WITK&tona
mrublwn! 5anlasbuya KoYa blr-blninan {ws yMfa 1
MonoatTtoTonokarbon aTttokbloblarua {lbln, alaTtn, 3enn, ineoTn,
yalt, ley$T. 120ley3T KKAacK.

CH3
H2K-CHrCoOoOH HA"-AH-COOH
CX3T Alabln

4].clwTinir "PnlKiplcu ol Brocbennrsiiy. 200By. p-73
Dl e!Tlrd "Punopk-; nl- Buciictnycry”, 2008 y. p-?5



CHOH

CH,0H A
H*-CH-COOH
Hrh-CH-COOH
Treown
8enn
Hac CH3 HX Ch
\ / cn
CH |
N-CH-LIOH o
H H:K CH CcOOH
yvarn bey(51I
CHT
4y  CH3
CH
HZ- CH-COOH
1lroleyblin

OWwsmeuii Llllycb. aTHOKoblarya Tenown ya aiieT Kuall.
g ~ MY T - n , «r*» M aii. nblab UyoK,

(HalLk1 koIpnklarnt bos chla(A.
CH: 8"" CH

CHZ 3H CH,
Hr'bl- CH-COOH H3H-CH-COOH
818%lLLl Mewnotn

KnsblaK yok] J>Kkarbon aTTokbloblaréa aspa/irii kl181oja,
gltawa( Moblar Kwb. Trk"x6a 4Yo’3blTcka karboksr! gaT \ bay & |.

1L }KoolTan., K.H.K.0ebT “c p 1or J¥au ol LWocbertoun ,-007 \,ps )



COOH COOH
| |
CH, <y

| H:K-CH-COOH
GH.

H:N~CH- COOH
(.blaTal kolo(a Aspar*a* kblol'n

OJatTtontonokarbon yobl a303H aTtTokbloblauia \wn, ar*t!
KTb, lNarklbla yo’sbltcHa atToémurnKuw Saulaych,

bIH |
KH2 I
I c= bHH
<CH,}4
L biH
HN CH-COOH
CH

173

I '
H,KTFCH-COOH
birT AT

JWYAIAyokr HalllaH aT Tokbloll ar
55Kl atTok1510blarya arotaiik yoll “oTo$lkHK aTToOK 15l0lalar

8elero5]kllk aTtTtobloblar, nwnobloblar kmxH. PetblanT, Toxw
1np{oran, §15a(Mn, proHn  ok$iproHniar sbblar ~uT1a31i(anctii/r.

| ; Kooltan . K.H KocKT 'Colar AlblyolBu>ckiiTl*1ry . 2007 y. p-61



AroTaHK awillokslo™alar

(?H
o ]
4/
Ybltob
HA-<"H-COO0H L bI-CH-COOH
Mewlalawn Mro/Tt

Ce(eromkMkaTTOoOK™0obl ar

bH
IV  |FCH2HLHCOOH HCC CH - CH-COOH
4 NH?2 nor
CH
Tnp(0{an C*181u/in
11Tok13lo(alar

Bular$a proHn ya oksrproMn kiralll. blar wblbléa N42 LVnay
Bl tHnormtb HH LWlia<k, a-u§lero(l atOnmwn $aslay<H ya asWiT
ayl8n(la attokl5lo(alar boYTay, nTnokl5loblar  blsoblanacrl.
[TToklfloalalar bllan aTwokbloblar 0’14518l abnasbTuy”a
onllabkat  bo"darwb  bortfl  ureyH  TTTOK15lolalarmTs
amupoklslolalar8aay!ana oHsbl TUTK T\

HpP —CH2 HO —He —(CH2

HC CH—COOH He CH—COCH
L X
Prolr Ok$lprolr

I KooHBEn, KHKoebT “Cobr AVlaa o BloeHenH/1y2007 y. p-61
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1.3. ATwok18lo(alarwng ntw wy xo88alan
ATToKblolWarnTyn aTllerlk xo$wlan. ATroklslo(alar larkibkla
KI8lola xu3w”ya™a e8a bo’!S8an karbok3k 8Suruil (-COOH) ya 13lkjor
xu3m5lyalwa e”a boY”an attonth (-]\1H2) bor. ATw oM oblar 3uyl
envinalarcla, blpolyar 1011 abakHT bogl w/lacb. Kn8lo(aH - pto'onlar gonor
ya 1“ony prolonlar akseplor xu3uslyallanTt natoyon a4 8uyA
eninalarcla  arwnokbloblarwné bar  1kkala Twnk5tonal — Surubl

cH330MTanacl.
K

+Hy—N — CH — C00"

Bunlay ko’ruwbiiay aTToW 3bblar blpolyar ton]ar cleb aEalach

KnslolaH yok! {*ony 3Haroiiéa atTokbloblar elek(r Tayéolic'a
any”~a”cba baraka*

Kn$lo{aH BHaroiiéa kaiion 8larila

K K
]

( !
HN- CH~COOHeH * = b I*N—CH—COOH

18b<"ony 3barokiia arnon

K K
H>F—OH—O0CHHOH«==* Hbl CH- C-00'+Hp

13bgony ya ki$lolaH xwm8lyallarw akin Lrmycbl Tockblar at&Jler
blnktalar (“rekcba "atpbl’Ykkala) yo ko’pTcHa atlolllar (at/bler
eleklrolklar 30’ rTTB ataln-M&aw) <leb alalacHS 8bu xu8uslyallan§a
KO’ra atwokl13lo(alar at”bler blnkTtalar bl3oblanack ya luya\ta(la bulerlxk
ya/ila8iln ba)aracH.

AwlMokl18lotlar Tolekmla$lllaél neylra! boY”an yopgoroc! tonlan
kongen!raCslyas! mlarwn” 12oelekNek nupla$] (1IEIM) cleb a*alacit. TwurH X1
anunoMoblarwn” 12oeleklnk wHLal (1Ebl) bar xH boYack.

Ur~rwn~e! Pnrnpk’nol Bucbertxr-'". 2008 n. p-78
1(cb; I Har\o\ . J)ewixc K>eTtcr. Hiocbenmavun MppTcon Y/llawkaw! Mllaw. Clira 2011 Y>P



Maman:

alawn 1EN pH - 6;
lwn 1EK pH - 9,74;
M8<eLW 1ELIpH - 5,07.

ATTollolalarTn$ op&k xoxaall. JiTTokbloblarTn” en§
Y\tm  xo58alan(lan  bw  wulannn§ opikik l'aolllkka e8a bo b3bblu.
ATTok13lolalar larkiblgas!t a-n”erog atOrm a33w eTkinr. OLU3T butklan
Tw(a8no. Assunelllk n8lerocl adoTH barcba blnktalar opiik [aolllkka,
yawl yu(blan8an nur 3alblT on§ yok! cbap (oTonka bunsb soblbyaii®a
«pa(ysan! o’n8éa(+) yok! cbap8a(-) butycbl) bo'lall. 1lnmn2, aiysiiga
&7nHs a(oTlar ya racllicallar 1kk! x1 3oylat3ln TM TKT boY”awpgan O ya
b ya(ar$a {e@lH3lenol2oTertar keHb cbk]acly(.

nrleyocllarté  3lenk  konlwwmras™yasr!
Telfsb<la e(alon 3Walicb uabu! cpln&an «H eral
aKkletnlnm@ 3brukllrasip asosbliMan.  OHseral
able$ld Carbbpa assiineiiuk  wm8lcroc!  afonmn HOH
boY awean nnwg Ikkita opuk Yoten bor. 1) (-)
Boisenu alcle’<1 sbarlll ra\usb<la umylclagl 1brrula B-§/&eralllsM
bllan ko’r8aila(1l

ATToK18l0lalatT§ opiik lroTerlanT

rMmo

atula8Ma b-3ert Tolekulasl 1m2lisbiclan cHo

{oyéalariladl I H
Ll-)&Hzeral alge§ld O-sera* able§aanT§

KO r*m3i(an ak3! 3baklbla rasmHanachb. on.< »H

Auwroklsloralar slenoxlrruyasl mcbun b-  /.-8H&eraMes8rcl
B/zeral al<M<#Um konin“urablyas”a Tuyofc|

Kelaé1§an b-3erty sbuk™vras! elalon bkoblanact 17

coo0)1

HO 1

»H
1>-berln

"8  Pnnck” ol Bwcbarw\'\ 2008 y, p-76



Oewak, atTokbloblarwn3 b yokl O ualOn”a laalllwyH bo’Hs3bl a-
mlerogq a{ort amoiiga —NI-12 8urnbtT8 “ylaSblsbl8a8ta bo” Ty, b-
Yalon™a 1e815bI1 barcba attokl3lolalar a-wélerof a*roficla ywusonga
keMnl”an 3ert konlwumraTsryas] e&a, aTT0 mlarnT® bur'VsBA bel8?31 (+)
yok! (-) bo’bsbl TuTKT. 0"5M1a" (arblblga”® barcba attokl5lolalar b-
HAaror*a Tan3mb bo’Vb, labny atToLU obl ar geb ablacb. B*r necba Mabuy
attokl5lolalar(lreont, ok3droHn, 120ley3T, ok3LUrT) larklblga lkkua
asblrelrlk n”erog alorw bo’Vb, ulw KO 'ta '3o0T1er bo3ll wlach.

B-5bak1aa81 atTtokl5loCalal labklicla kaT ucbraycb. 1/lar ko’pTcba
Lban 0’8lubklal*, ratburn™yar ya bakrenyalarcla  Tpll*an.
AnHbloHklarnTé ko’pcblLU8I(8raT18idl, akHnoTwn) rark(blcla baTt O-
3bak1pa8] anwiokislolalal ucbraycb. 1/larw o’snnHblar o”asbWrrayll. b-
3bakHpaé! atTok151olalarT yaxsbl o'rk3bllracblar.

ATToOoKLWW olarTn# LWTyony xoxTLLIMN.

ATTOK)5101a]ar8a xo03 bIr uancba reak5lyalar Tay“mg bo’Vb wular:
attokbloblarwné 51U batga rrigor “baMan artglasbpa ken§
o, MarVa

1) AtTtokbloblarwn” nut Kl13lola bllan o’raro (a’stga 1e813bH
oKb1k1310Ta bo3s!] boYach ya erkT arol a*aHb cbk]acH:

*f '?
IIN- CH- COOH+ O- K--OH------- -HO—CH - COOH 1H O *K *
aTTokbloLl nW TK13lola OK3lK13lola 3y arol

2) 0431] enbnas! ya poHpepHcHar wn”nn reakHy! bllan uxrcHrM"anga
Ko’K-blnal3ba ran& boslM ullacH. Nen§ldnn reakeiiyas! attokl5lol:alarw a-
bolalpagl atto&urmublan blsobl&a 3ochbr boYacb. P.eakblyanim, Toblyai
sbungan 1boralkl, a-aTToK!3lolalar ya pepHLWarga, nTt*ann 1la'skla
pgeranublawsb ya Hekarblk3llat3b “rayonlan boracH. Keaksrya nai]askla
CO2, HH3, able™n ya pay*anlogn tn~finn bo3ll boYacb. Paylln”an
nxn/ldrin, anvwak ya blr Toleku!a wn8itnn o’raro reakslya8a kT3blb,
K0 ’K-blnal'$ba ran&H b Tk Ta bo3lM ullacb.



K K
]
| H
HX-CH-COOH+0 =C : - _H,C=blEH—€00H+HD
aTblokbloXa JorTallleSLLI T&Lllabkaan bTKTa

3) a- arrola$lol:alar nt§1(1nn bllan o’raro reak$lya8a kT3blb ko0’k-
blna&ba ran®H b Tk Ta bosW u/lach.

0
OH K n H 0
+ H,K—CH—COOH C +K—C+blH3+COO
OH WV ou
0
Uayl:anl&an TN §IArT
0 (o]
OH H
¢ -N-c =HO
0 0
UayTtanlean
LW{KINN@, KO'K blvalllra rangH blnkTa
14. C/§LlUarwng Nrik~k1ityoyly xo$3alan

OuslUarnT# Toleknlyar TaxTdb CA3llar ympgon tolekmlaH orualik
bTkwalar bo’Hb, ousll atT§ Toleknlyar Ta33a3! blr necba TT8clan blr
necHa wiilllon~acba elacb. 1/1aTT§ Tolekmlyar Taszszasl en® TublT
belé>larl<lan b T blsoblanacb. Cbunk! bar uanclay ouysllnt” 3irukllras!l ya
Ank3Myasw! o’raro bo™ HAHAT! o’raT3biia Tolekmlyar Ta3sasw bllib
Kerak ("e<lyal 1.4.1). OusllanHn§ Tolekmlyar Ta33a3t! aruylasbcla
Vlllralsen(nl7|1§ala3b, cbITTLwya, ren”“enosbukcura  analla, oMl
cnltalantn§ o03Tolk bosnrm ya “elllkrablya, “eleleklro{orex

TetoLLlanéan lNoyclalarla<ll

Ja<Kal 1.4.1
Ouafl Moleknlyar Ta&3a  lroeleklnk ruijlasl
sroxrow 13000 10.6
8ulalbwTT 17400 6.9



TuxuT alburrw : 40000 6.9

OliaTt &eTo”loblT 68000 6,4-7,2
barcbb y-§lobunlrt 160000 5,6
Kablara 250000 51

Ouall Toleknlalannbu, aHakA. OsasllaTtwé [TK-KNNyoyTy ya
blolo§]k xo33alan mlaTtT§ Tolekuylalan 3HakH"a baTt boé’Ha. Osa$Ll
Tolekmnlalan 1Kkl Xl 3bakbla Bola<ll. A”ar Toleku'alan {oblsinon LLr/1"an
bo’ka, wnbnMyar ousllar (Mbrlla-bla) peylacb, a™ar ousll Toleknlalan
yunal<xX} yok! elHp5 BbakMa boYsa, &lobulyar oupllar (ulobul-ymtalou)
<M1 (rast 1.4.1).

plbnHyar osslllara 3ocblMa” keraiin, abla” librot, TuskuLL"!
M1 Kkrrach. Bu xEMa” os3ll atTy kop! 3uycla entaycll, balkl bo'kacb.
MbnWyar ousllar Toleknla51 bullin poHpepiié /anpr bo’ylab bu-bT bllan
Ko’wblan3 yoiioroc! boMYar owaH bTtkacK.

Olobulyar opgslllar, ocMa, 3uycla ya 1urlart8 kucbsi2 entblanga
yax3bl enycb. Bu “utbya ko’pcblbk lertenllar, son rariiobl, 3u{, LUxuw
alllmniiw ya 8lobulrlan karalll

nbrinouen (400000) p-Hpopro*et (130000)
Ka3sT 1.4.1. OueH T0 1ekn)asT T § $akH

OuvllarTns aT/o(erk X(Talarl. Oasll Toleknlalan larklbkla erkT
Karbok3ll ya aTT éurmblan boY”anM” ncbun anxlolierVik xo33a3”a e&a
bo’Vb, baT a303, baT ki$lola 3Haiiina cl53oblyalana<ll. 8uyH enltalarcla
o3l Toleknlalan blpolyar tonlar (atlton!ar) 3bakHcla boYacH.

N11 A

COOH 000

B*polyar HT



MubF pH TTé o’r*ansbl bWMan ousll ToleknlaSlnTte aAulbl Kart
o’raracb. Mayut plla oa3M 1o leknlas!l {arblblclagl Tu$bal ya tanfy
raryacklar 30T blr-bT|>a boYacb. Mana 3bu Tubin pHl oasllartt”
[2oelexink mappx! (eb a\d\a<\. blaeyacla 0431! TOleKMa3TTB UTUFTY
raryacb no”a len§ boYlb, unt§ Toleknlalan eleklT TaycbnMa anoc!
(oTonka bart, katOé"abaTt baraka! yMTayLLl.

Oetak, 12oelekTk nmylacla os$lllar oYa beuaror boYacb ya wular
o3onHK bllan cbo’kTa”a Cusbach.

OusllUar Jlenalurablya$l OuslUar 1wH T'TK ya KNNyoMy oTllar
la’8ll na”yasMa o'uwwny; nany (Yabny) xwmsmblyallartl yo”c/lacii. Bu
bexbsa ossllar Menaluraluwyupl (leb afalacl]. Oenausablya ossllarnt”
0’x"a xo3 Xusmslyallan<lan b blsoblanalll.

Ouglllar éenalllrablyasbla —ousH T0leknlasl kon”~orTtablyastT?
o’reansbl bWan mnt” 3bakb, ermycbanl” 30H3bwurta opiik [aolli$i,
elek*rolorelik baraka"cbanl", bosbsia M2!1k-k1TyoY1ly ya blolo§1ik xo33alan
bat o’28ara(b (rasrt 1.4.2).

Oenalllralzlya nalyaskla oc]sil Tolekula3TT§ [lal/cTy 3imklUrasnn
bell*Liay(Li8an *urH xW/ bo§Yar, asosan, yockxkx! ya ciBullkc! bo§Yar

burlhachb.

Ka3T 1.4.2. CLI3H T o keknlabl <enalllraldlya*l 3xeTabl: a) (‘a$(labk] bobl; b)
Usylar <lenalura($lya; y) pay(tag Henailinablya

Oenallralslya bo<Hsalannl kelllnb cblsaracit8an otlUar: ywuson
aroral, o8 ir Tte{a!l Iin2lan, ki3lolalar. 1sbsorlar, w!{rablnal3ba ya



tonlasbllrmycbl murlarcbr. Bu  oTlldar ra’stga <x$llar uayinas
clena(nra{8'ya™a ncbraycb.

OusllatT” wuaylar <lemalral:8lya&l bayoliy )arayonlarcla TublT
abartya”a e&a bo’Hb, buncla nlarnté toleknlalan blir 3Hakllan IKKTCbl
Sbakléa o’Hb Traii. Makalan: {ertenHaTtT” lkol ya “aol boYTa’an
bola'lar(la bo’H$bl gaylar clenalllral5lya bocHaasT blMan o UKk].

1.5. C"\& Toleknla81Magl k1TyoYly bo§Uar ya 08 1a™nT§
$(rvkluralan
Pepiii bo"dar. C"$M Tolekmlazl(la atrokl5lol:alar blr-bin  bllan
(-CO-MH-) pepHc! bo§’lan oruygH boYan&an. PepHp bo§Yar bir
atTok1510'anl1Mé karboksii Mwrubl rkkTcbl atTokblo®anT™ atT0 8urubl
bllan o'raro reak“ya”a K13bl nalya&lcla bo3/1 boYacLl,

CH,
-H.O
H-A— CH—CO OHH—H—|\1|—C H - COOH
alarun H | §WbIn
CH3
HZ2"FH—C0 —NH—CH 2—<00H
alanr18bibin (LpepHd

Pepréclar larklblcla8l aTTok1510*a foM184YnT8 50T8a parab, cbpepbl,
biipepné,lelrapepHcl, poHpeplié ya bokaro cleb ablacH.

$bungay ™Mb, bar uangay poHpepiicbln® blr *otowcla erkT -blHr
umrnb (bl-ucbH poHpepHg) ya lkktcbl LW ToTiia erkt -COOH 8urub (C-
ucbH pollpeplit) boYacb. Pepité borYanT bosl yllsb™a Karbok3l &urubl
yo~ol8an atTok!5lola // po'sbltcMaxT! olach, WTk3tona! 8urubl
o”arta”an artokl5lo(:atné nort or boHcba uwola/ll Masalan:
alanM§Hbln, alat181i1$115enn ya bokaro.

Yodoro(1 boMar. Oupl Toleknlalanwuw» aynT AwT/lan ya poHpepiic!
Zarylrlar blr-bln bllan yocb roc! bo™Yar oryaH bat blnkac. Yoclorocl
boMUar peplc3 boé lar*a T3ba™an kucHwxrog boY$acla, wular opf3i
Toleknlannt8 Muwllsbléa Tubl T aHartya”a e™a.



Os8lLar Tolekmlas!cla8l yoclorocl boHar bir poHpepHé ranpr 1cHklag1
yok! poHpepiic! 2anuilar orasl<3b! -bIH- ya -CO- Survblar o4uasMa bosll
BoYacl 1kkka pollpepbc! ranpr o’Aasbla” yoclorocl bo™ar su>uclaSlcba
[Todalanach:

q
| 1
HM—¢c—C—N—CH - COOH
0] H
"9
HOOC—C—K—¢c — CH—#H2
|
q A-

bo"dar. O3l Tolekn1a3TT§ reaksrya™a K13bl3b soblHyall
larklbtla8l erkT laol “uTblaTtT”™ b<YHsbla boa/1”™. Mazalan, os3U
Tobkub3bl 1lasblal allacb™an poHpeplié ranpr Fan<|b1l7la§l 313ler
atTobl3bla3» cbavllic! borar 1ulayH pobpepiic! ratyblartn® TayuTt
d3nuaa yoH wnlar orasbla cbanXc! ko’pnkcbalar bos d|H3b xuauslyaii§a
eMa:
CH2-—-—-- 5—5-——- CH2

—CH—COOH H,bl—CH-COOH

KL-8-8-K2

015ullicl bo§” osasll att® TFarcty kondA”yratyasbl bosl sllsbéa
Tubl T rol o’ynaycl.

Ougllar Tolekmnlasl larkibk3a ympaorbla kelrlrll8an aso3ry bouYaMan
lasbuan ton bo§Yar, polyar boYTta”an bo”Uar ya blIr uyalor so’3bltcba
bo™4ar baT boYacb.

Ougal tolekn]alanwn§ $irmkluralan.

Ousl Tolekmlaslcla 4 xJ1 3&ukiHa Taylu<l, ya’w blrlarchl,
AiaTcbl, ucblatcbl ya toYtiatcbl 3lruklwalan.

Ou$llarnt8 blHatcM 3Tnkllrass Ouslllar Toleknla3T! lasbk/l
thlacb|»an pobpepiic! 2anprlancla atTokbloblartne, kelta-ker |oy'!asbl$b



larubl ya ularw w”™an oYmm ou5LlaTT8 buHaTchl Mmrukwram geb ablacH.
Bu larvb wn”y bel&Man8an ya o’r“artasiian nasMan-nasA”a oYacll
Blrlawcbl 3i-ukllra odpM  TolekmlastlM§ as3o3l (u3lww) cleydlad|
Ho21léacba 1000 clan 0/114 ou511wng birlartcbl s{rvkrira5l atalanéan.

Blrlatcbl 8{rukwras! awslan8an cla&l:labd 04511 T3uHncAr. 1n3mlT 2 (a
poHpepiic! 2anpnclan vwl&an. BTncbl ya’t A ranpr 21 aTttoklslola
folc%Mclan. B ranpr e3a 30 artokl5lola sobl*Ypan LWriAMan. 1n5Sulrt
rnoleknlabl<la 3 la cHaulLic! ko’pny bo’Hb, Ikknasl A ya B ranprlar oraslla,
blla3! AranpTTpg tobléa”yla5b8anis

Ka$t 1.5.1. (M3vHnNnw" biHatcbl 3LLUkMNa3!

Bir uakOr anota! osasllart”, blrlarchl strukiurasit oYuarsH ba'2l
o™4r 15y kasalHklar lablall atalasbéa Hnkon beraal. Masalan: norwal
8eto8lobln os$lUnT8 (3-rawTga 6-o’nnita ML atT Aybl3b”tan, unt§
o'nnTT§ vyalT bllan o’rfansbl o084r W>ly kasalllk oYossiton
Katdonlkn! keXnb cblsaracH. 8lwnclay alllb oasllatT8 broloMK
xm3mnstyaHan, ené ayyalo nlarnt§ blrlarcbl 3*ukwraswa bo"Yic|.

B Lcbkarii A Harye\, Mcwse K Kewer . Biocbennulll  1nppTtco« \YLaT5 aw{ XMoo Mnna 2011
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Oualldarnm”®  rkkMaTcbl  8(rvklura$n  Ouslarntg  «kk/latcbl
slmkdurasl. Ougsll Tolekmlalan bir xit Tolekmlyar oé'iirlMkka e™a boY”an
cbwyl poHTerlar Toleknlalan«a T3ba”an ancba 2icb JoylaSbéan boYacH,
cbunk! ousll Tolekmlalanwng TaYwut LI8IL 3piia!l Sbaklicla 1v2118an.
8plral 0’raTK/ yoiioroc! bo™Yan ct™aH blr-bina loillb Llkack. blalyaga
p3bl(} ya Tns*abkat3 lurkrmra Hosx! bodacll. Yoclorocl bo§Yan (ulayH
Hos boYa<luwian poHpepiié ranpTTé 8plral konli8umra[slyast odllartng
MKKMaTcM 8(ruk*uragl éey/la<H. ikkllatcbl $rukMiraw mcbt XL Tay)m<l:
a-$plral, p -yayalll ya kolMa”enH 3plral.

Yoéoroc! bo"Yar bir poHpepiic! ranpr rcbicla8l bar xIM 8Surmblar
0 Ma51éa bo3l boYacll, Bunitay bo Yar lwayH poHpepiié ran)ir spkral
3bakMa boYacH. Pollpepiic! apuablru» Tu bl T xLWan”an bln a- 3puablk.

KaeT 4.5,2. Popep{M bnww TockH (a-$pHa[. PanHne Ya Kon)
a-kpu-abii aylanta rTta bllan lafuo8laba boYacH. Bu boMa

anunok18lola solfglan po”’onalar \a21{a8!lT ba"arack19
o 8plral “"pa ko p ous!lialda ucbraycH. Masalan; a-keramn lolll a-
°A8! (lan 1boral; rrno8lobT, 8eTto8lobln 75%, rarclob alllurruw 509%,

, ™ earaT 17%, a-8plralw lasbkll uflacH, tadut ot!l {a’atéa
yer, Karora() a-3pka! cbo’rlb, ran]ir toblc3a™ yoiioroc! bo*Yar urllib

Koobnan , K H Koelun “Color AYa* oM3tocbeTtnwin®, 2007 \.p-74



kela<ll \a p-51lruklwa8a oYacb. MbnHyar (rp3tton) ousllarwné labuy
xbakH - (3 5{rukluraclm\ Yo(lorocl bo™Yar Tolekmlalarwng orasMa,
poHpepiiii 2aryTTn§ bar xM ncba5lkalan ora5lcla boYach.

Ka&T 1.5.3. PoHpeplW1 xargrwT;* (F-uayalll 5*ruklLLira8!

OuxlWarmn$ ucMaTtcbl $1lrvkllUra8l Sprral Mw”an  poHpepii6
ranprlar bar xil kacb *a’stcla larocla TaUmT 5baklt oH3b8a baraka!
uHacH. Pobpepiic! 5plraltll® Marocb” onelllablya3! yok! wuwuwy laxlatsbl
ncMarcbl Wrukllra ieyHacH, ya4l] tolekmlawn§ 3bakb, ba]tl bas”a
Tayurto! beracb.

Ousldart® biloloélk Tlaolll&, unlaTtt§ wucblatcbl 8lTkl:ura8ia
bo8Uis_ wucblatcbl 3ii-ukllraw ren”~enosiinkllra labHby usul yorclart(la
o’rSawlain. KlUonwukkara, 11201511, rr1o8lobln, x"TollUpkT ya bo$bsa
Ko'puta O0$blMartn8 wucblatcbl 5<milrabl awulanéan(K.asrn  1.5.4.,
1.5.5).

Ka$t. 1.5.4. MT81obin 048N To leknla§1TL ncblatchl 8lrmklura<H To(leH
3xeTa» (J1.Keniar bo'yiicka. boiin Har/lar/la 8(ruklUra inoTenlar!, 4121! ran™ga
2eT).



Ousl Toleknia$l wucblatcbl ~(TklrasTttii bosH boYkbliia bir
uancba k1tyoyly bo8Yar 13bnrok e(ack. Bularéan en8 TublrT citkuKc!
boé’&r. Ko’p oa”LUar poHpepiiH ranpnwné Ta’'lnt Al5tlancla8l 513*et
pol(Walan bir-bin ban Tn3labkaTt bo§’ bo$ wllacH.

Ky

P 8(ruk(ura n WmHMAcW kn'pHK

KaeT 155 T<1”™ (uxunH HroblT'ww” To/leA

OuslUart ucblatcbl 51rmkduraswl bo3l bo’Hsbl”a ék!roPob ya uWrolll
éurmblanwné o raro (a’3T bat 15biirok elacl, Osasllartn® wucblatcbl
SirvikLLira81 ymson lablilMkka e8a: pH, Tubl {111115 lark1bl8a, barora* ya
bosbsa otlllar8a ousH To0leknla$l<E!l yolMorck! bo"Uan wcla bart
*a’gircbancLL\

-NH-CH-CO- -MH-CH-CO-
THE | CH2
x ;
RN S
cH2 / CH2
-MH-CH-CO- -Ne-CH~CO-

OuxLlarmo3 lortHaTck/ a(ruk(uraal. lod ya ungan 01lia polpepiig
2arylriar(lan {a3bkl1 (op™an os3lUar nmoleknla5l Mo’ritatchbl 5ixmkiura8a eta,
Nlatcbl 3uukwra bo3M  bo’HsblHa 15biirok ef{ac/i8an  pollpepiicl
2aly1rlatin§ bar bin o’suja xo3 blHatcbl, EkkHatcb» ya ucblartchbl
AKk™ura™a e8a bo’iib, n k«cblk bIrMk cleb ablac/l. Ko’p~ta o757 lat™n5

3



Toleknla$l bIr necba klcbrk blrllargan [asbklA HOpéan. Masalan:

AewoélobT lo'rKa kioblk bIrlkekw; 2 la a ya p poWpepllé
xanpnckt wobk/ HOptan2 Tartak! 1rorwka5TTB mwat! wukbkI

(hlacH"an Tnrakkab 0s6/1 2200 lak cblk birHkclan (aBbkl1 lop8an.

KasT 1.5.6. CeTo{»loblnTn2 oH"oterH wolexkmnla8l(Ulr|! (8klar-eeT $»urviblarn)

Ny
L \V4

&%)

Ka8T 15.7. Cewo8lobT ToilieH (Pern*s bo'ylcba). a-2aldr ocb ran8aa, 0-241"
lo’'u ran”a; eeT Surubksal211 ran8ia

DKnlwmcl N Harn'ey , Metne K 1-eter. M-(u!lk-nr>ln 1npptcoll Y/AbaT* anc!

Cbua. 20) 1y. p-
27.



Ka$Tt 1.5.8. TaTak| Toraiikas! \1LLI8TT2 (o' rMatcbl $(ruk(nrasinwg§ asH
bIr/sb BxeTa$l

C~3lM 1oleknlastl (a3bkll salMallfan kioblk birHklar Har x/1 ' Tk ya
KITyoYly lalsir matyasllla plsol:5lyalaw$bl TM TKT, by |arayon uay'ar
bo’Hb, é1550(81lyalanS8an KKblk boYakcHalar Ta4uTt 3barokéa saylaclan
yana bTtkalll. Osasllarwn” {erren”ainy xm3ams*yaHan wlanun“ mYrHarchbl
sl iiurasta bog§4lacli\ To’rMatcbl 3(ruk(ura bosl boUYsbl(}a osasllar
woleknlazl(la wucbraycH”an barcba kinyoudy bcwYar “3bHrok elacll;
yoclorocl, cHaull(1 eleklrozlaHk ya pgMrolfob bo"Yar. OclsLUanung
lo rNlatchl strukiitrast Tu bl 7 {unkstona! aHartyaC&a e”a.

Ha3T 15.9. éeTo8lobln To kekmia$ww” uay(a LLISSo(8lyalaTSbl



1.6. TabHy pepiicHar

Or™awrTéa kwoblk ToleknlaH pepWLUar Tay]Jucl buHb, wlar Tubl T
o'rwia xo3 blologk iiTk3lyalarT b aracl.

Tabny pepiicHar blolo§81k laolH”, 1a’3ir elsb xwu3ublyaih ya keHb
cblulsbl8a ko’ra 4 la 8urub8a bo’Hnalll: 1) uortonal MaoH”T nmatoyon
elll\cbl pepiicliar (yasdopressT, 0k3ko”3T); 2) oyua! baxT sallisbéa 1$burok
elaclulan pepilllar (Easlnn ya 3ekreiin); 3) c]On raritioblla ncbrayé”an
pepilllar (ya’t an™to”enrT, bracHKTT ya kalllaT); 4) neyropepHcar.

HaTtTta bayyonlar lo’aHnmalancla ya blr ua™or o’sitlklanla kioblk
Toleknlall Mupepll §iulalion ken§ larsial&n bo’Vb, TunkSlya3l to’Tla
o’r*an/léan. Il anyi(la8icba N T18an (~-"m LU T1-1” 8XbIN-81K8T):

HOOC-CH-CH0-CH0-CO-MH-CH-CH2-3H

| 2 2 |
NN2 CO-MH-CH2-COOW

Cayfarken abhron
H021I51  yaukla TauuTky, “uwton anioksl(lant 1a’3ir ensb
xusns3tyaii*a eMa.  ObltaHonT bblo”k laolA"] larkibklagl - 8H ~“urubl™a
bo™u bo’lb, bii necba reakslyalarcla kol ertem 3Haiilia 13burok etacl
bleyropepu<llar uyauTua ulpoli2 orua bo’layTT8 ballaH LUxLL3sbla
ea boY”an ok3kol 3T ya yaropressT §ortontanknacH.
8H10\ $alollan

1 Broknnyo 30ba3tT” yar~LLan.

2. Brobltyo Natwn” vbblyor, a13blos xo*aH”! ya 3anoabla”

abanrityaH.

3. 0 "2bek15{on KespubHkasbla blokiinyo ManTTt" nyo”at3bl”a bl33a

Lo’3b”an oHT)ar.

4. Ossllar sangay blolo§ik 'mnk3lyalarT bajaracH?
ATToKbloblaTT” W21k-k]TyoYly xustwyaHan”a ko’ra 3Tslar§a
bo’HwsblT yort”.

. Arlnok13lolalarnifs sanéay M2rk-kiTyoyly xo3salanT bliasi2?
AlTtasba oltaycH8an anwtokl51olalattg Mortnlalant yorT§.
. OgaslUarnilé arro!:er xo33alanw yort”.
Pepiié o UT bo3 Bo’H3bIT yorT§.
10. Ogp3fl Tolekunlasléasl kKITyoYly boHann yorth.

o

© o N O



11. Ossllar strukixratan.

12. OsslUar (lemalliral3lya5l ya nl1atT§ blolo8ik abanuyall.
13. Osasllatw” Arik-kiTyoY ly xo33alan.

14. Os$llar san(lay 3Tiiar™a bodrac?

15. OckHy ossllar.

16. Mwurakkab ossLlar.

Ou&lllar Tay 2u$i8a obl *e3* sayoHar.

1. Ossllar sanéay TonoTerlarclan Masbk/1 lop§an?

A) atTlar

B) karbon

V) a-aTw okl3lolalar

C) p-aTwoki3loealar
2. Oa3H T0 leknlaslda atTokl3loblar sanéay bou’ bosll allb binkacH?

A) “Hkorbl bo8’lar

B) pepii<bo§’lan

V) Naullla boYar

O) Turakkab eiir boan

=)
_S'OFI311 ToleknlasTT§ blpolyar ton 3bakH sanclay pH TuHiiaa boall

©oYacl)?
A) kucbH k13lo(aH TvHnN
B) kucbH 13bsiony Tublr
V) neyb-a! Tnbl*
O) kucbarr 13bsiorly Tubii
« Os$lllar Menalnralslyasl nalyaskla sanclay o’réansblar ro’y berack?

A) oa8Har 3it-nktras! o*antaycl
B) osasllar rans! o’raracll
V) osizlHarTng blolo«lk yar*as! o*artaych
6) osslllar o’r*artaycb

Usllanu 3T ar”a boYiiHsbl TTa”a asoslanacll?

) 051311 T 0 lekmn1a3ilrie sbakHga
B) ularclaé 1proselk éurublaréa

) oasllaTw§ 1o leknlyar Tasszasw,a

°A51Martné M Tk3lyalan§a Ko'ra



6. Ockby ousllar *arklbl:

A) amxtokbloblaréan

B) arllok15lola \ a bosbua Toécblar

V) aTToklBlola ya w'leyocllarclan

O) atTok13lola ya HplUbln3an
7. Murakkab ouglUar larklbl:

A) lasal artnokl1$lol:alarclan {a3bkl1 lop8§an.

B) lasal bo3b”a Tcxblalar<3an

V) atTok15101a ya prosl.eiik “nrublarw bTbl&bgaan.

O) oasllU atT” *ark]blic'aél ?wal bar x!1 walerla! tonlan'an.
8. O3l aTTé blrlarchl 51rvklvrasl sangay boYar x18obl8a bosll
boYacii?

A) §Hkcw(1 bo§Mar B) pepiic! bo§’lar

V) (b3aullc! boYar 0) yockxx! borYar
9. Osaslllanw” ~kkJlaTcbl &IwK111ra51T bosll allisbéa saniay bo”’lar
13Kiirok ela(H?

A) 10x1

B) yocbroé

B) Turakkab eiir

O) (bauLLé
10. Ousllarnt” lo’nlatcbl 5lrmkluralan uanitay Takrotolekmlalarclan
Tasbk/1 lop™an?

A) polpepiic!

B) kioblk Tolekula

V) kioblk 5ubblrHklar

O) TakroTolekunla



11 BOB. Ll KbE”™ K18WWTALAK

Mukler kbloblar blnncbl nwitia bryayra yackosllan apgaiib
olr8anlw! ucbun nuklet (nuklem5-yagro) cleb a*aHb, 8b\e{$anyaHk oHT
P.M~3ber 'oToTclan 1869 yLll aTylan8an.

blukler «ki5lolalar yuuon Tolekulam bTkTalar bo b, Ka«a
raolekulyar tassa”a e8a. Muklet kl3lolalar {Tk ore,at2tlarclag ir3ly
bel”atT@ naslclan-na8l8a o’i3bl, ossllar blosiiler! kabl bayoity
atayorila™<"a Tu bl T abarruya{8a e8a.

bluklet kl13lolalar knnyoudy larklbl8a aro* aso$lan(lan punn ya
plril(n a508lan, u8ley<x! koTponenllanclan nbora ya éerok3tTboxa
batga lNosla! laslo(a kkacW. blukleT ki3lolalaTT§ Ikkma ipl Ta\)ucl:
<krok3atbonukler laslola (ObIK (*NA)) ya nbonukler kKli§lola (FOMK
(AblA)). bluklet kl3lol:alar nubleoiicMaréan LrMaan. 014K ya KbIK aroX
ao&lan ya wn8leyog kotponeManw 3as”3bl”a ko’ra blr-bin<lan Tary
hlan.2d

Punn aso3lan. Kuklet kl15lolalar “ark"blga punn asoslanclan agenTt
Ya§uatn wcbrayc/l.

blHo o

H2bI K N4
Punn Apent OwnanTt

KHTkHR aso3lan. PTrrcn asosbln®a 3korT, wralsl, liwn kErac/

i H H
PromLn 8110271 Yrant TULLM

A "
2 "KoblTan., KH.KoebT "Color , tan o HiocbenTuy™, 2007y. p-80
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Bunéan LU3sbsan nuklew ki3loblar LUrk]blcla rwnor (kaTclam-kat
ncHrayi”an) aro* aso3lan wcbrayll: 5-Telll ya 3-ok3unelll3korT,
<J181(1rovral811, pSeyclovra{$lk {-tellluraréH ya bosbsalar.22

HO!

5- Telll-bMorbi!

1]8leyoir koTponenHan MukleT kislolalar {arblblip KnaiLian.
u&leyoc! koTponetlan; petoralar; O-nbora ya 2-0-cle20k5Tbo2a bo’Vb,
nlar [ran 3bakHIMMa ncbraycH.

\ H
H~C-OH Ho—cH o |4  H—e—H  HO-CH20 pU
H-C-OH — - 9<H H-€~0H — gy 47
-6lon HAN H-C-OH HV"? H
CH2-OH HO o CH2O0H HO H
- nbo-a p-P- rrbo/vranoto p-ii- Aurrrbo/virano™a

11.1. \mkleo2!(!lar ya nubleoiiclar

Arol asosan bllan n8leyos koTponenllannt8 binklsblclan boall
bo*an brtkTtalar nuleorrcHar geb ablacll. Mubleor*LUarTt bosll allnychbl
aro! asoslan wMeyocHar blr-bt blMan 8/ko2lcl bo"Yar owaH btkacl.
Bunita éMko21lcl bo§” u™leyo(1l koTponenllantné binncbl C-atOrT bllan
pwniicn azo3”a” ucblincbl bl-alotl orsaH blnkkan boYac.

Purt asoslan bo3/lT alan mvkleo2icllar «orT», prauckn asoslan
esa, «MM» yo’sbltcMhast! olall: Masalan: aéenorT, ~wanorT. wnc!T,
Hrrcn ya boka™o.

1KoolTtan , K M.kocbrn Cnlor TH- nilliocbenwmy ThlcTe 3wk™am  NeuYork. 2007 y. p- 86-87
40



HukkosikHarw bo3l gHuYcbl arol a5o3lan ya wu§leyocMar bir-blo
bllan 3HkorLLl bo§’lar oruaH biukacl:

bl H2
b 5/CH

| 7 ° \'p ’oH

m Mbo7?.
VI? "aa
OH _OH OH OH
m o anaHorT
Mo L PIHITA Ty y3- p- rito/Tao2lc2eun
N []]JJIIl
C. M 1
K4 \ «WK'LUN I_I \ I “LI.z"
K11 ] |
HC, ey C-. -y
\4 (rr "M
> cn.on M< :=:|:| |
17w N| | Jrae|(2/1
H1 V) ™
TT omn OH 1l
-KKTHO/
‘(9-p-p. T (348 p -/ Tt
e/ MM I(1L /
0 CH OH
X \ !
*C HC
Y \\
cn
0 OH OH
p-N\ulovrklt

5-.3-2" ' nbolwarweclbilon:1)



TMuMeorkar lMosla! k13lola bllan binblb ao03bllMsbléan - nulleoHclMNar
HO511 boYacl. Posla! kl3lola nbora ya pgerokswborawné 5-u8lerocl
aXoTuwa buwkacl. 1Mar Tonolo8Ma*lar cleb ablacii. "lkleomucllarTn§ morw
nlar a3o3TTL norw”a kl$lola bo’rT! wo’3blsb bllan bosl boYacll. MasabT:
acletlal k13lo*a, “matbl K)5lola ya bokaro. 14leo{lcllar aunyrpa”cba

Mwilgan.2*
MH,

VIA -.-N
1 CH
HC, .c. H,«-C
*0-PYL-U1,,0u | o-peo-u*. 0
» \/ / \1
\
OH OH
Arial. alfen<un ¥ CwiLLIaE. ~aanorT e
TooO{T(AM'L spR(eYE
o
. bH
C
'C-131: HY  V—ulid rAK cs
0-C N-~n o-¢ X == L4
Yy Yy K !
O-
O—P—0- un;, ou 0-~-0 -¢.n o.
|
m "
v wI! K
H H 6H oH
1 \Viar, 01170 +7 MTHLLIN. uH3r-? SKILLRr, «rHla
Teao{o*bl(M\Cr) I'EX]'[RB"«X(TM-) Lwonol o/THAXIT)

Mukleollclar bir yok! 1kkl Toleknla lofal k13lola binkMnb oHsk!
nayasbla d1\a (n {o${onmkleoiicllar bo$l1 boYacH.

kckn] A Mewue Kk PcTer. Biocbenthb'Y | dpTcoll \\:lioty at! \'T.kT' Clwa. 2011.
pP-292



0 0 o /
HO-P-O-P-O-P HO OH
«C | M
0 0 0
Nen-[uy/11»-5" [HIDU "N U (AMP)
0(1*no/N1*5" <|[F«ualnl (JTOP)

X(11M*/1n -5° (NTK)

TrHosMaHar ener8lya8a boy blnkrtalar cleb alaM. 1 10! ATPT
AOPS8acba §lclrob2Jawsbl nait)aslcla 7 kkal ener8lya ajraHb cblgach.
Kukleolldlar yny”a” Tubl Tbl 01081k Mnk$lyalart ba'aac™

- ener§lya Tanba! blsoblanacb;

- pa*or FennenHatTe koertenl $lrakla nawoyon boYach;

- 3Tbllk”arayonlarcla 13bnrok elac!i;

- re8ulyal;orHk Mvnk3ryaw balaracb. (3AMP).

N.2. \nkkun kbloblarntk (u/MbM

blukler «kbloblarTné blrlatcbl $rukrtrasl nukleoncllarTné
pollterlanl5bl na(ya5l(la bosll boY”an poltukleoncl 2anprilancian (asbkH
lop8an.

blukler k15lolalar To lekulasicia§l nubleoiilllar bir-b1 bllan 3 -5 .
roslollleiir borYan o”aH bTkacb. Posla* kelola bar goHn blir mukleorlcl
larklbliia81 nbora (e20k5Tbo2a)Tn§ wucbtcbl w8leroc! atOrt blMan,
*kkTcbl nukleoiicl larkblclaél nbora (ie2ok3lnbo2a)Tn” besblnchbl

n&lercxd aforw blMan bo”’ bosl uyflacb ya but umy™Mla™ 3xeTaila Ko'n3b
TUTKT24

OolTtan., K.L.Aoelnn “"Colnr nnas of BiocHenTny'. 2r)07y, p-83



o ncb T O

_0 6 . J1éeBL
B

3 Wb
, Caww
/ T 5-Mkb T- uck

4 r.Tpg’che ¥
2 Mfbivbor

L” §acb 7. nchb

—T ucb TACC /
Kaxw 11.2.1. 01\K ya KHK nw” blHawwcbl 8*n1HOuras1%s

JMuklew ki5]oblarTn™ Tolekulyar Tabiia8l8a sarab, larkiblclagl
nukleoi(1lar 3ow bar xIM bo'lacH.
blukletr LW oblar kityo\ly nwHs3bl, ba“aracHean ['mnblyasr ya
bryayraéa {oyblwbl”a ko’ra lkkma &urmb8a boYacb: nbonuklert kl15lola
(KIMK) ya éerokswbonubletr K$lola ¢MK), wular yuyllla” |aclyalcla
KellIrin&an.
Mn.2.1Ma<l\al
LUbonulUew Ki$lo*a (K]\K) ya fAerokeblbonuMeT Ki$lo(a
(BJ\K)larnt§ klwyoyly *arklbl

OKK AK K
Punn aso3lan Aclent Ounatn Aéent Ounatn
Ptrrcn asosan 511021n 81102111
TiLUN blralrarl
bleyoc} koTponenlan  Oerok3Tbora Krnbora
Anor~aTk Tocldalar Posla!: k13lola Posla! k13lola
Hwulayra(la’ylaT3bl Yaéro(la §kop)arTacla

tOcbIT! /1 Matrey . OeT3e K BeTer. Biocbenuxiin. blppTcoll \Y]baTt* axl XVMkmb. CbTa. 201 1y p-
395-3%



1Munk118an LUnk3b ir3ly be/larw 3aulas  Osasll bb5inlerlcla
ya a\loc!clan-ayloé”  151wrok eCacH
oYkar!3ll

blnklew «ki3lolalar larklbklaél nubleonllaTwé Kelina-kell §T1
{asyMasbla blMa barlllan LloraT koc!lanlan (A, O, 8, T, Il) loyclalanila</
BTncbl nukleoinclnT8 erkt 5- Moslam boYsa, oxxr™! nukleoiclwn8 nbora
yokl éerok3tboratné 3 pasl -OH erkt boblcla boYacb. Masalan : ObIK
Tng§ bblatcbl  3{rukinrasl auyblag8l  nukleollc!lar(lan  Mwl8an:
80TAAOTTS8O........ boUsa, poltmkleomcl ranpntn” yo’maHsbl 5 3
boUYsa, 1kkTcbl koTpleten*ar O08ATT8AAO05 polnukleoCklTné
yo’nabsbl 3 5 boYacb (rasT Il. 2.1) ya aniiparablcbr.%

PI\Kn'Tx (wuldM yp ikkMaTcbl x(ruk(ura$l Barcba 17K
or8anl2rtlarcla (ylru3 ya baklenyalarclan LLsbsan) PbIK buayra yacboslla
3oyla8b8an. 8koplartacla (TMoxonénya ya xloroplasrlarcla) orrof
rwsaiiorita ncbraycH. 01MK Tolekmnlaslcla aro* aszo3lanclan aclent, “manT,
3borT, WTT, m8leyoc! koTponenllanclan cle2ok3Tbora ya losla! k13lola
boYacb. Hujayra larkibklay,l MbIK rtacton xroto3oTtalar 3ow8a boga.
OKKnTé Tolekunlyar tassas! “cla Ka«a bo’bb, bIr necka o’n rrllonéan
yur TMiHon” acba elacb.

OTUK (arklUMa™!  rukleol:1cllarwng o’raro Tunosabain TaywuTt
Yonutyallar®a bo’ysunack. Bu uonuwyallarw Cbarya/ir(A08H) ar~la8an
boUrb, Cbaral'T uo1(3a3l [eb ablach.

L Aéewnnt” Tolyar wy/lon utTwno, tolyar T luclon8a len8 yokl
ulartn§ T3ban 18alen&

A=T yokl -1

2. ObIK {arkiblgag! §manTnT§ Tolyar rrcbn 3iorTnT” Tolyar
n>LLclon8a len& yokl nlaTTé w3abain 1”a lens

C=8yok) =1

3. OUK clagl punn aso3lan yi§4xkb3l pTrrlUn asoslan yuw’tc3wa
*eng:

Lcbaran Harycy ., Menke KPeTer. Mrcketn-Or* upptcoK \\'lHamuat! Wkwx. Cbta 20] 1y p-



A+C=T+8 yobl —- =1
3 T+5

4. Punn yapTTM T a5051annt§ olUncbl n8leroé alonmcla8l aTT ya
Kew “urublan blr-bt”a lens.

C+T - A+8 ¥0K1 Nt=1

n+x
5. 3IMK {arkliLa® §uant ya Buortnt” tolyar konseTrablyas!
yw’ TawTNé agent ya WWTnnnTé Tolyar komseniiralllyak! y*"YncH”a

boUMan w&baii ~ ~ o’r*armycban boYacii. Hayyonlar, o’&rtHWar ya

rwkroor8aw?2T lar OblK$lclaél bu waba* bar xM boY”anH” ucbun n ur
5peNelLIKHS1 koe{Tii$enii geb alalacH.27

1953 yLll O.l"on ya P.Knk CbT"all uycHeblwa batga L KT5n0T§
renr8en51lruktra anaHrl TaduTollan8a asosblrnb, ObIKnT8 IkkWaTtchl
SrmkTra TogeHT yaralcllar. Bu togeca kclra 3MK T1oleknlasl
Splral bo511 s/lnycbl 1kkka polTukleoii<3 rarykgan (asbk/1 lopSan. Har
lkkala raryit bl»a nturty oY”a e& bo'Hb, LWlatebl 20 A° 8a lens.
blnMeobcllar bir-bln&a Ttkbatan 36° burcKak bosll wW¥rb
AYasb”an. 3prrablne blr oYarwgaa 10 la nubleoiig sol(11@4 “ylasbéan.
8plralnllé bir o’ratr ora”ga”™! Ttasola 34 A° 8a *né bo’Hb, bar bIr
nubleoiig 3,4 AT e&allaycH (ra&t M1.2.2).

Poltukleoiicl raryinYarnty penlo2alo$lat “urublan 3pliablriy 1a5bal
KOToTaa, arol a$05lan e$a tobla KOToTga Joylasbéan. Poltukleoiig
ranjlrlalga8l petora bflan TosMa! k{$lola oMaklla® bo”’ bl3obl/a,
ranprlar blr-bln*a t3baran leskan yclnal8an boYacl, ya’t bl«a ranpr
523" boY$a, 1kkincblsl 315! A20!1 a8o$lan uo0’& 3puablt»; 1lcbkl
{oToTaa blr-bln®a koTpletemar ramsbga “yla$H8an boYacii. Bk
raryingaé! rmukleollcllar ATOT8 Tlarilbga boY3a, bosbua 2anprclafin
nukleoncllar TAS5A0 boYacl, wlar bir-bln bJlan yogorog bo”Uan orgaH
bo"Uan§an. Bunga agewn bflan i TT 1kkila yoporog bo§’ Ho5/ s/iLU
blnksa, ynawn bflan 3orT ncb(a yogorog bo§’ Kox/1 u/UTs bTtkacWl.

| N {ATw ' PRnnpk* Broet~ry' . 2HOXy. 126-128
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Ka3sT Il 2.4. *NK uo'sb 3pHa! ranjnHancla«! aro( a5o$lanwng koTtpleten(ar|]§|

8bun<lay u!Hb, ObIKnTA®, yiyonc'a kellnl18an LUrLLsblMa! xu$mslyal
18ly beMarn”né nasblan-nas3*a o’'m3Ma ya ousTT* blo3ullerta
Tubl T abarTtya”a e”a.

KaeT 11.25. 01MKucblatcbl $(rmk(unrasl
1- Bakl:enola§ gpX74 ya boxbaa ynu5larwn§ cbl M b(r rarrurH
2- Mru$lar ya TWoxonclnyalartn§ ba™aH oc!”~ OMKar,
3-BMKTn” po’sH epit‘alll HaaH 3bakH



Kamn 1l 2 6. KMK wmcblatcbl 8(ruklnrasatn8 lon kuchbl, barora(ya pH T1||[nl»a
bor’ViaHkk a - laxtan*an (ayoucba, 6 - laxlanBan o’rat. B yoy!18an an]ir

LWbonukleln klylolall buwayratosq batta ga”nraga wcbray/l,
nKknune aszoay 41511 nbo5otalar<la T ’plan8an. Hd¢yra blabbla
nckray/1"an K\Klar tokblaunnrw TaS5«w. Muwb3sbl \-a Awkayas”
oarab blr-brtgan lar4 ualll. Buewnnel kun<la bwayraga 40clan olly KbK.
Trlan allAylanBan bo'Hb, nlaritan en6 Tub«Tlan ucb x,1 KMK biBoblana/l,
bular:t&wlal5kOn”K,1ran$pof-KKK,nbo5otal-KKK.
tnforTablon-NeK - 19bIK (talrii3a-KMK) - yackoga 3rtller yLLinati.
Y bulayraéagn barcba KbIKnT** {axTTan 5% 1la8blbl etcb. J-KKTKAT§
Tolekmnlyar TaS55a5! 1 Tlon8a yahn bo’Hb, n1atT8 nMuMeo Trk.bl
Toleknlyw Ta”a”ea Yarab bar x1 boYacb. blortaiiton - KMK OMK
ToleknlaSlllael  inlorwa«ayanl 04510  3Trer  Ylra<l.gan |Oyua
nbo3oTtalarea oHb boracK. 5bunte ncbun bat n T63nroiison KMK 4eb
ablacH. :
WboxoTal-AMK- (tHbK) nbosoTatné *arklbly ~i5inia™MLUR
Hun)a>Ta/1aél KblKnww, 80%éa yadTw r-K\:K tasbkil ¢ blb r-KMKwn*
noleknlyar ta&5a4yl ancba kaMa bo'Hb, 1,5-2 rnln.8a len> \a 4000-600(



Tononukleoiié solcLi8Yclan Jlora! ya ossllar bllan blnkkan bolga
ucbraycll. Ossii blosblerlla 13biirok e*acii.

Transpoll - KILYK (1-KHK) yok! erunycban KbIK (e-K3UK) nturty
WYKnT8 15%”"a yaumnw {asll! saMack. 1-AMK aTtTtokl&lolalart ousi
3bler altacloan |oy8a lasblBb yarHsasun  ba)aracb. Har blir
attoklslo{ant” o’x"a x03 <>AMK3l bor. *-KMKZlaTkw, Tolekulyar
Tasz3a3! ancba kwoblk (25000-35000 alroilga) bo’bb, wular 60-90
Tononubleoing solllwYaan {asbkl1 lop8an.

Knbornnkleln blsblanTt” krtycty larklbl ynyuga”cba: axo! asoslan -
agenTt, §mnanT, 3KoxT, ura™sll; neyop kotponen*langan nbora ya osLl
K13loda uolllwM wmcbrayar. Yngan LUsbuyan, A1YK wolekmlasl (arknblga 02
rrugorga Ttor nukleollglar - p3ey,q0|/|ra"3l7l, 6-TeblsHorT, 1-Telll§natn
ucbray<i.

AMC Toleknlasl bl«a pobnubleolc! ran~Hpgan W3bkM Cop”an bo’bb,
2an]1TT& baT] alst]an br-bng8a yauT kebb, o’raro yogoroa bo§’lar
blan bTkai \ma 8pual 3lxukruralar K #hplan”~a uarab bar xMN 3baklpa
boYall.

1;-AblK1latT§ lkkHatchl 3iinkllras] Tubl T abartya”a e>a
M LU MaTT” polnubleoing ranpn blr necHa o’n'ab nukleong yolll~Ygan
{a3bklN lop8an bo’lb, bar pollll erkT Tlosral ki13lolasl bo'l8an “wmanorT
folnl84 bllan bosblanacb. OnyMa yaHnH {-AKKTw™* 3siirvkblra LUrLLIsbI
kellin18an. Aro! a3o$lan orasbla yogorog bo8&’lan bosM bo’b3bl MfayH c-

AbIKTNS «beéa bar™»n! eslalllycbl Turakkab konl~wurablyas! yu}uasa
kelacLl,



LW"Kwné bosbua LUrlanwné Tolekmla$l<la &piialla$b8an ~8rlal

blMan bir uatoriia 3paral boYtaran Lil$rlar bat ucbraych. Hulayracla AblK
0451! blMan blnkkan bolcla boYack.

o gl WD

8Toy 8aYollan
blukler k15lolalarmné kanycty larklbl
Mublet Kblo*alaTT§ blob”K abartuyall.
Punn. pTTW 1, aro* a&05lanya nlatTt” xo&8alant yort”.
Muklet kbloblar LLUrblga”! rrnor! aso:§lanu yorth.
bnkleo21(Mar uanMay blnkralar(lan Masbki lop&arn.
Purww ya ptrrcin aroHanéan 1a&xd1 lopéan nukleo2l<llar
lMormlas1L yorTs,.
Madleollcllar 6eb “anctay blnkn)alar8a aylllain ya wlar8a nusolla
Ketn”,
T\ukleoiicl 1703l alMaTtT”, blolowk abartyaHw ayin”® \a ularmm<
{brima$tiyort,.
AMK k*Tyomy latklbhu yo/ta. \a butaytalla )oylat$H, bajaracléal
nTk$lyalanw ay\ T



10. KbIKwng xLlan, knnycmy 1arkiblT ya bgyrack ~at3bl w,
ba]aracuéan i TKsiyalani ayinn”.

11. KIVKnT§ 314K (lan Marcan.

12. bluklet k18loblar Markllbla mmkleollcllar o’aaro uanéay bo”’ bllan
bo"Yan”an.

13. Cbargad*onunTt”™ yort”.

14. 0IMKnT§ blHatchl ya Jkkllarclin $lrvklLiralan.

15. ObIK nT8 wucblatcbl 5luklvra8l, 3superspHalarwbuny, blolo§lk
abanuyall.

16. LMK aTHW, MekMatebl 3wrvkMira$t1abarwyaiiw ayrs.

1\mkleT kbloblar bo’yiicba *e8* 3ayollar

1 Wublet kl1$lotlar sangay bTkTalaTtT§ pollTteHaTtsblHan bo3ll
boYacii?

A) atTtok1$lo{alar

B) nukboiic/lar

V) TonosaxancWar

C) nukeo21<Tlr
2. blnbleoHcblny, kiinyoyuy carklbk

A) atTok|8l0lalal’, yo§’

B) wMeyocl, yo”’, attok1510*alar

V) aro* a8o3lan, n8leyocl, MNoSMa{kl8lola

C) losloiié ya arrmnokisiozaiar
3. >dukler bloblar Tobblasbla”® mmleolicllar san<lay bo”’ bllan
boé’lana(N?

A) pepiic! bo™d

B) &8lMoaa81{lncl bo§Y

V) pnolrosll bogy

C) yo(lorocl boNy
4- *~KbIKTn” Mck/latchbl 3linkTrasTT” 3HakH:

A) bepa bar~

B) CbRILN

y ) 8plral 3baklL

C) élobu]yar 3bakLLl



5. ChariiaPlyolclabl bo'yioba aro* ab0$lar o’MNaak&er bo§ 1ar.
A) agent, WTT, “manT, 51H013T
B) $itorT, wral&
V) agenT, ura™, 8natn
C) wral511?aéeTn, §mnanTt
6.0T"K 1n§ wucblatcbl 3mkTTaat bobl!l bo’ a 15buiok ebl 1&n
ou&l L br:
A) albutlnlar
B) Hpoproretnlar
V) ~8*onlar
0O) MobwT 1ar N
7 ObIK To 1ekniasiinébir spkai oranu”a necbla nueoii lo &n ea r.
n) s B) 10la V) 8 1a C) 31
8. Oanéay lennenMar nukkolckanu parcblaygro
A) nnkieongaz aiar
B) nukieaz alar
V) lro8lot/alar
0) oSHsnlazalar
9 MukkT Woblar *gn”blaws3blan bobil boYaiiuan nHxkblar?
A) "ek8o/a
B) aro1 aBo$lan
V) peniora
C) {o¥rar LUl 01a
FO Owyllang uayiEl bl nkTaar nukkoucknl-osLUcLLIg
A) JIMK B) ATP \)\T3P c)Ne P



Ll BOB. MCbEYOObBAK

Barcba /ink or8aw2tlarwné Tubl T {arklbly Li$rT un8leyolllarLllr.
OHart or*an ya KO'dltalancla ucbraycllan ~n! y~leyocllart” y181cH81
umrvy, *ana oNIrUSIMIE 2%nu  Casbkll uMacli. m8leyoflar 0’317 1|Kiar
olanvcla ko’p larualSan ortarvk bl kTakr bo’Lp, ular Kayo(<la TnKun
abannyal8a e8a. (Jlar o’sHnHWar 1arkibly 4 !3T77T8 80-90 % T lasbkll
uecH  1T8leyoplar [olO31e/ “atayorM1'n& as3o3ly  Tab3aubcWr.LLar
0I81tHKlar nain3 oHsb ~a™ayoni{'a parcbalan8ancla, ko’p eneraya &“alac™,
bo3l boY”an enerya iink or8lL2t]arcla 3ocbr boYac&an LLHT luTan
SLLtier reak$lyalan ucbumn sarHanacll.

LI8leyocllar bayony “a"ayory'@cia Tubl T rol o’ynaycb™an blnk.talar -
ougslLiar, nuklet k13loblar ya yo"Yar bo3ll bo4*3blHa aiobica abarTtya”a
e8a. 11eyo</lar opat ya bayyon or8auwperucia  asosan - ener’enk
VT3 yaw baaac™. §bu bllan birta ular LLbMTasar bosM Msu<e>blToya
ya rebep”orlk Yazi{aianw oYasbla baT 13biirok eiacb.2s

JlEeyo(na T 1Mé ko’peblMwir  o’snnHkarfla rablra TolilMa  3l{aiicla
lo’planmacb. Masaian, paxta 101a3T31, Kanop po’sMoéYw asosan, 3eliynioza
*a3kk/1 alacH. Uar Mebra, bosbga Mclrteyalarga bat rablra ToclLLla
81&110a KO’p 10’p1anackl

n8leyocllar azosan C, W, O alOrblan®an la$bkH lop&n bo’bb,
sbunt™éek uhr Jlarklbkla bosbua eletenHar wucbraycb, rnasalan?
aaunosbakalar {arkLULLa aro!: boYacb.

L.1.1"1e\olMlarn1ng blassllkablya3!

nreyolllar kiryoY1wy [wrllisblra ko’ra, ko’p a(oTii 3pTATTS
aMegn(H yokt kelOT blsoblanacH. Ular wrb xusms)yal:lar“a e™a: 3uyja
Bnycl™an ya w\cla entaycb”an Tockblar, kicblk ya kaMa Tolekulyar
Ta33a”a e8a boY”an blnkrtalar, yayiarmycblHk xusnstyaria e®a bo4”an
" eBa boUTa™an b TKTaar ya Hokaro.

n8leyocllar wucbca asosyy éuwbéa boYtacH: TonosaxancWar,
°béo3axancuar ya poHsaxanclar:

Kooknan , K H KocHT “Color Aclau nlrBtocbarniiny*, 2007 \ . p-M



LLI.2. Mono3axancHar n
Mono”axancar larklbkla ke*on -C=0 ya ”c cF'/I allle§ln

éurmblan blan bn- satOrga 5pltiH (-ok81) éurvblar bat wayucl. Tarblbléa
allleH éurmblan bo’18an TonoiaxancWar alllo/alar, kelon ~urub bo 18an
TonosaxancKar ke*oralar Vieb ablaii. Monosaxanalar {ark”ga® n”eyoé
alotlarTT§ 3onuwa yarab lw'a uMlacH. ucb whleroclH brktalar - I102alar,
b 11 wmyleroclll brtktalar - le(ro2alar, be$b wuylero(lll bTkTalar
penkO2alar, obl n*eroclll bwkTtalar - ~ekaorblar, eNe n8lerck/ blnkralar -
%eploralar geb alala<lr.

Mono&axancHar larklbklabl karbot! ~urubnté “oylasblsbl*a uarab
KK] Xl 1207er, alllora ya kelOra 120 Ten T bo&A uylaii.

/0
C< CH2-OH
"H 1
c=0
Lo o
CHOH
CHOH CHOH
CHOH CHOH

CHZOH CHDH
dlaera Kerora



Mono3axancWar tolekmlasbla a31TTeTK uéleroc! atOrrllan bor, u
Avlblanéan nw 3a’bvn o0 Nnééa yok: cbapéa bun3b xu3n3lyaméa eéa bo'Tlb,
12oterlar bo3ll gMacH. OeyarH barcba labny TonosaxancWar
(cU Hrok a"3etOnéan lasbsian) opiik ak"ybkuw nawoyon glacH."

Mazalan, alllolno2a<la blila asnnTeTK, alclolefraracla- MekHa,
alllopetaraéa- wucbla, alck>Bekb02alar<la KO'Ta a3TTeTK Wéleroc!
alotlanT 3aalay<b. KelOra- ablo2aiar8a sara8anc!a blMa al'ow asnnTeTk
nélerod abrwT 3aslaycK.Kek/lnoralarclan clokbla&ctOn asTuneTk
n8lerocl a(owT: 3anlaraycll.C)oléan barcba TonosaxancWar Lb bl
8lereol2oterlanl] bosM sArlacl.

En8 O<kby Tonosaxana §lHsera{ ableékl Toleknlabkla bl«a
a3TUneiTKk wéleroa atOnm bo’Hb, M Kkila, o’'mpa (+) ya cbapéa (-)
buruycbl 12oter bosl allackt:

0 0
Il B
c-a c - H
*

H -C-0H H O -C -H
CHZH CHZH

Barcba Tono3axanc!latTé 12oterlan *yblbl3bl3a ko’ra, a33ltelruk
Ma*ortrTné O ya?2 dawnéa bo’Hiacll
Tabny 8eksoralar: 8lywmko2a, iwktOra, Tanmora ya éalak*02alar
eoxiTyay1y konli8uralaya8a ko’ra o -Aaioréa Knai.
M Mon0O5axancllar 1kKi1 X 3bakbla wucbraycl: ablkHK Yya 51Kbk.
- (p°5axan<MarT8 ba’saH 3bakHan*ark1blaaélableékl 8urmH bllan blron

yw 4 Bulvb 0 Mabl(la bo5]| bo’la<%T yanTt alsebl boé’lar Curayb
no8a elaé! ya nlart plran 3bakbiu bosl sllacH.

Llicbard A Har\'
«MBL K berner. Blocbetisn . blppTcon \Y1Hara anc! \W]ikim* Cbw 2011, p-86



O - 21yuKopranoza

Cityvikora Tokkublanc”. yanT a<bebl bo8'lar alLEBM Burvb blbl 4- yok. 5

vBleroa arotTgas’! OH- Burab o'mabiiia bos! bo’bl. 5/m blam br Ya(0. a o
bousan bloro[1 ko pnBL5ya 6 a’rol Hallan. LLLLIHHr/T
Aw yol bllan bl»1 bo!*»,

bl )aia]m]_’l.
yMKor%eTlfleal%ﬁﬁei/ TLLIB LUKLLrarotmlabllilyo215bclany|cla8llak 11w er

oln yok. besb burcbakH bl $851 perepekT- M3nn gonrota! |ek.B!|k*.dyla3 a ]
W krog a.otlan yorWtay/1, Ya!T cbwUlar b.an (a*Manag.. C-1 a<lrokbl ervppas.
«- CorTaifa bl YawnB pask, .eK3H”"a /3-Torel/a balyawné y«uor. «ex8Le<la
NyHasHair

6 arol Hilya «BagAopwT bonbl bo 1b

CH&OH
HOCH~ O. CH20H HOCUNO OH
H HO
:n20H
AH H

O Macdvran



Tabla™8a wucbraycll®an Tonosaxan(llarwng ak3anyau puanocz2a
3baklla bo’lb, 3-galor*a Tan3nb boYacii.d)

$1K108ek8amarcia, pkanoraH bakjalar 1kk1 bll konféurablya Hoall
wiacH: kurs, kreslo ya ua”cWa 3bakMar ( konlontlUston [ortulalar).
Kreslo 3bak! ancba cbblatH bo’Wb, labny “an<l]a™nté Ko’pcblUk Lisniiiu
3bu 3bak! {asbki1 elaif

n

1
H-FO-OH «
HOCHI
HoAon A .
a1 \H WNHOCHI
H-C-OH AN
oH g HETAA
H-C;OH m Y oH .
ea-CH b H OH r H
Ka8T LL.2.1. a) a-B-~*yukora, a-Co’g’n (aMo”ek3ora); b) Xewnors

bo*y<cba 3(ruk(nra lNortblabi; V) konlortablon Mortmla(kre5lo sHakH)

Xenorst proekston #ortnlasl Tono3saxancHarT baululy
konlarTa{siy a3w 1a3yiriay oltaycH.

Monosaxanllatt» blr “a*o® HosHalan Tay*uc!: bulara
8bakarlatT§ [loriorH eflrlan; atTosbakaHar, (ieroksibakariar, 3bakar
Kizlo<alar ya 3bakarH 3plrllar kkacii.3

MonobaxarLLlarn’T# Xoblblaru 3bakarlaTT§ loslorH
efn.Mono3saxancWar kl13lolalar blMlan reak3iya™a Kwa3blb, Turakkab eiir
bosl wlac.Bn edAHaTtTta Ko’pecbllst Tocklalar altasbTu\l Jarayotcla
TublT abarTtya”a e8a. Monosaxanciantg lola* ki3lola bllan bosll
Ardan ~oslorH eiirlan ayr”~3a kaita aHartyaCl>a e”a bo’Wb, nlarua umy](1a8l
bwkralar blracH:

N YR "Primvp! o BTebTwury”, 2008y, p-236
Stadl A Hanyey., M KPeter  BrocbeT™™,  biprikon Hif vt vy "AHkrs Muma 2010\ p-



nnkora! /ovlac 81ynko:a-6-/o"ar

»08 ik ,0 BH H 0 O4Y OH
»x<yOf» 80 9|(
AHrOPO3sH
HO OH
(wKT0~a-1,6- blow/aX nbor.a-5/a*/al
o OM
H-,0-,FOCH OPOsHr HrOMOCH, 0 p-0-P-OH
(@] 0]
CH30H
5/ob/onboI-
{rvkIr01a"6bl0v/al A-pirolowal

AnnnoxbakarLLlr. Atano$bakarlar TonosaxanllaTtTy xo811a3l bo'Hb,
larkibkla bxror {nckok3 éull o’tlla anrt &urll LLla<W.ATToSbakarlar
Ko'proy, polzaxancUar larklbkla ucbraycH. ATwo&bakatTg en& tublT

yaklanitan bin bo 31 é*nk0231™1 ya 8alakkO2aTT bayyonlarclan
baTtiia 2aTbuweé’lalclan aJraub olTéan. Bu atTo3bakarlar X"T vya

TuxopoH3axanLLlar lark]bkla bouacK.
CHDH CH2H
HO

O-gKkukoraniin 0-8alaklorsTT



Oerokw Makarlar. Kmbloro(l a(onwH Yyo’~oléan Tono3saxarkWlar
(1e2ok313bakarlar (1eb alalacll. Oe2ok813bakarlarwumé TubHN yakllarHan bin
éerokswboracbr. Bu blnkwa aso3an OMK larki'kicla ucbraycH:

HOCH2

O ]
13 12
OH H

2-cle:ok$1~1)-ribo/vrano~a

3Makar klloTlar. Mono3axanclaTwo oksrcMarsblgan  3bakar
blsbblar bo3ll boYali. Monosaxanllar ok3kitat3sb 3HatoTa uarab LLHA

web3anlol:lar bo3/1 Wacll Masalan, O- élymkon Kl13lo{a; O- éalak(oraclan esa
O- éalak{on k131ola bosl boTacb.

COOH COOH
H ¢ -OH H- 'C—OH
HO— O—H HO—C —H
H—CI3'—0H HO— C—H
H—C!—OH H— (II— OH
(;I‘HZDH ¢HDH
~stlyaon ko D&laran knlo/a

Anrar Tonosaxanllarwné oktcbl wuclerocl akOrl(la8l 3piri 8urub
ok3kMan3a, uron kl3loblar bo3l1 boYacb. Neon kl13bla Tubl T blolo8lk

3bannyai8a eca. Mazalan. 8iymkozacian 8§lymkourona[, 8Salaklora<lan
® aklourona{ k!3lolalar bosll bo’lacH



H— C—OH H--C— OH
HO— O—H HO—C —H
H— C—OH HO—C H
H— c—oH H-C oH
COOH COOH

XHakarH xplnlar. MonosaxancMarnTty uayll'Tlasbl na™a3sMa 3bakarH
spnllar bo&1 boMec MasakT, B-8iymko2a<3n 3pT 30rbili ya O-
TannoraHan tannn bosl bo’laH

111.3. O8o3axan(llar

Ol'wo$axanilar - 2 ya 10 la8acba boYuan Tonosaxanckar
To]ekn)asTT§ "olc%,Jancan TrH”an, ular o’raro “bkorlll bo°’lan oruab
binkkan. 1/1aTTé TolekulasHla Tomosaxanckar 7olcl€ ,“an $aMasb"Ea
Ko’ra cbsaxarc!, 1nsaxan(1l (ya bokaro) lar cleb ablach.

BmaxancHar. (QJsaxancllar - Twurakkab  cac! bo’bb, bar blir
Toleknlasl élclrol?laréacla V! Tolekmnla Tonosaxancllaréa parcbalana<b.
inson ya bayyonlar oruuasMa cb3axancHar asosly wuéleyocllar Tanbai
bioblanacH  1315xancllar §bko2id/ar bo’'Vb - TR  Tolekula
Tono3axancartné éHkozid boé’lar oruall bo*YawsblHan bosll boYacll,
0'3ltbklar Tlaya! O-ualor“a Tanm3ub Tomosaxanclkart o rflasburacb \a
3bler uacH

1kkita Tonosaxanc! Tolekulaslllan bir Toleknla 3ny a“abb ¢~/ 3bl
nalyaslcla cb3saxanc! bosl boYacl:32

2C6H,206 -> C12H220 11+ HD

'ml cbrv ! Primgple-’ dl BrocbeTbin.' . 2008 v. p-244
&2



N -« m o, N*F»

Nbrarma. Ot ar olatMa ené ko’p ,ar4lBan ya KoO'B
ncbrayflean (baxanlllaMan blin 3axarora bl,1,b. Yaxcl lay|a8, Sbakar

01 -2 Phiymo1B Kos B & TBE LR yumea Ya Cuk(2anTs
e CH20H

lHOCH 21 n

CHIOH

3axarora

.bakan”™l'r blaK ra, !?' (alk'blla k°’P wc|llMraylll 8bu™* B ««Jlvn un 5u
(a1a4 ,aK'°/a SKHMKOZa ya eaLIJoraman n—4)
Bly|/||<021c1 boé 1orL|,ab 'bTK]8LIJ an <asbl

lak*ora

KCHZ20H 'CHaOH

H ;

Ne Her o f
V-H

H>r1 <
Hor‘\*pi v o poH T
$ <H
N om H

LaKora



HaTtTta J[lsaxan/lar atla yaxitbl eny/l, /1nT 4a'T éa e8a,

orc,at27(la yaxsbl barT bo lal

4. PoH&axanc!lar
PoMuaxanllar ywpn TblckuM

Turakkab wu”eyoJjlar bo’Hb,
m\arnté TOKKMblan Tono3axan/latTe a<la ko p YolLlé Wian nw1é

cnuwy* yok! koo* eJliTabo,.

bo’bl! Ya 1la4K|y bls.allar boal ulTay/l. Pobaxan/lar o 3.Tbk a,
A'k"bl k’'p HOpamall  KWIOW.I  ><* Terwen, ar blan
8)arblklaneanaa, oHéo3saxanlllar bllan Tonosaxan<llar8a parcManacwu.

BI' x/1 Tono&axancKar<lan  l1a$llll  HOp™an
-0l ponnaT aev a.abl,. Aéar poHsaxanllar «*».*> Lb
Tonosaxanflar  boY3a. wular “eropbl T/lar ~ abla”
OieropoMsaxwlllar (arkMa ba'ran attobloblar, yoé lar, o4

po 1$ax

“'"OoTopoHs3axalanr <arb<laé1l Tonomx«n«Muwn!ne <ab.a»éa Yarab
Har bl bobl, Ma3sala,, “korackuw rasll! KOP** (kraxtal, &1>KkoéNe
5ellyulora ya bosbualar), 1tkro/alarclui] (asbinl rop8an PO1ln

(wnlT \A boeH4YAlar) boTa/l. CalllounrouaC kbloiibl Y°1*B «bn Pexlir

bayyonlatTé poHs3axan* bo’Hb,

mwnB
armkwra N-aselll-0-8lymko2atTlar

-(1 4)-Bly>k02<l boéYar ouab
blnkkar.

*HOCH2

H Hbl-CO-CH3 H HbI-CO-
JF\buKKawn X-*teNosb>ral L+

BSBLLI 111.4.1. X1 Tolekn!a$TT8 blTyomy JuXi8H

7 1ebnw/cr "PnTnpk™ (! Bwcbenwuy L2008\ . p -44



Oe”eropoHsaxanllar™a 3ellymloZalar, yeHrn ya 3blHT3bla nkkWalar,
TukopoH3axancLlar kHacH. PoHsaxancWaniiné blolo§lk abannyall kaKa.
LWanung ko’pcblM~tasa™n, kraxtak §>lko"en ya bosbualar) bayyonlar
or&anl2liicla81 rablra o214 bo’lMb blzoblanacl. Ba21  poWsaxanciar
(3eHynio2a) {ayancH ya blToya yazila&r basara<lv ya’t  3Crukvina
eletenMan {arkibl«a kTb. nlarwné tn*abkatH”T! {a’nwMaycll.n

Owny”a poHsaxarkllarnté aynT yakllan blMan {awsHartr.

KraxTtal. Kraxtal o~t~blaréa en8 ko’p lo’planackéan ya en”
Tubl T poHsaxanlllan/lan bloblanacii. 3Hol* ya Takka”’xon(la 80%
8acba, bu8’ckxcla 60-70%, KaJlosbkaita 20% S8acba kraxwal bo’la<li®b
Kraxtal {blosiiver Jarayowic'a bo3lN boYacb. KraxTa! lkd X1 blnkTtaclan,
ya't atlloxa ya at/lopekiinéan {asbkl1 {opuan. Ular {wk-k1tyoY1ly
xo033alan bllan Marg

ATlora 8™ 3nyéa yaxabl enycb, nnt8 Tolekmlyar Taszas! 10000
(lan 100000 8acba e(kb, CarbblHa 0,03% “acHa loslor bo’lach. ¥Ynt/
TolekmlaBl §lymkopnano2a uoM”UarMan (asbkll HOptan bo’lb,
larwoslanta8an p3iron ran”r bos ™Mb 1,4 bo&’ owab bo*Yan/an.

CHroH CH2H CH2DH CHaOH

atl/ora

ATtlopekiin. LU T# Toleknlyar Ta33a3l 50 TT/gan | TlUon acba
yadi n SlymkoplrancZalatt8 &V rarv'blanéan (asbk1 HOphan.
AuopekHn woleknlazl<G §lyvikora gplcHlan 1 ya 4 vBlercl a*orlan
o/ bTkkan boYach. 8by b an bir Lplorcla 1ya 6 vRlerocl alotlan orugH

lat3b Kat Tay]uel bo’Hhp {aT”1an”an ~5r("a boYach.

3N Ut~ A Bonclple™ o( BrocKcetblnr, 200Ky, p-250
oobnan, K [I Yocjun "Cnlor /llan o PHocbenwwny; 2007 y. p-40



CHroH

CHrOH  CHroH  CHSOH cHron
|—O Om) +— °-

--0

an/yEvh

Kraxwal dg3tnan 6Ne obl an6anaa K!cblk Toleknlall inekssMar bobl
1l«W. n kraxtalllTe *o55alan0an kaTnx, & 4 Y/a/l. War yo* b,bl ko K

rre, bo5l| Yla/l YTk Tolek«bl, (kkAnblar yo4 .AMobla <T
raneaakiall Kicblk T 0 1eknian aek3inniar rané& berwaylLl.

8ellymlora 3eYUymtOra o’»TLU ar bkl a ko'p bo’Vib, LLbr bluayra

écycnntB «o0a™ Bl 5elynlra
o'x3baJl, kT TO0ZXkm)as5l wk.blgas. 14 bo8 p-3ballla. L T8
T0 Ekulyar Tazzaa 300000 <an 1000000 8acba boYa/l.

OHpPH
0

<X

bellynlo-a Tolekula*TmM§ nckamkam

3elyuntO» entay*. AynT Kblo»lar .aYt<la ¢3Tan

énI0(;llk»2en - bay\'on,

oat »o'pTaln<h keny JartaBan
pozaxanin/ir. ClUkouen mMwK3abl ya xm3m3.yallarwa ko'ra at,lopeklL1Ba

0’x3baycH,



Mwuskn! *"Hko”*eTwin” Toleknlyar tass3as! | tllon, “éar glko”et 5
TWoniir. OHko"en yoc! bllan 512,13 - "o,né,* ran8 bosll sllacll
OHko™en uiclrorbianyan(ia. ay\al éeksllnlar, keyT TaHora ya 8lyukora
bo3 sllacii.

1nuHN - o’snnHkur Tarkbica rablra Tocla s3Warla wvcbraycH.
CHclroH21an&an(la ink™ora HBLL boYacH. Twrllsbl®a ko’ra kraxnral bllan
"Hko"enga o0’x3baycH. OliaT ya bayyonlar or“awrrt TuHNT yax3bl
0’rbl3biirach.

Pekitn To(Malar - Teyalar<la, JkIT Teyalar<la ya 0’3lTHkKlar
poyamnga ucbrayc. O’sunHblarcb pekiin Tocblabl protopekiin 3HakHéa
boYacll. Pekiin wocl(lalar poHé&alak*omronal k13lo(alar(lan (a™bk/A lop&an.
PekI'n To<Iclalar or*y-oysa! 3anoanéa 13blalla(l.

beXeropoW$axaniilar. PoH3axan®dar rarkibl LLH1 TonosaxancHarian
lasbkH lop™an boYza, wu'lart ée*eroP°bbaxan<llar cleb ablagk Btolo8lk
Abablan )clatubnn TnkopoH3axancllar sbular Mmwlasl8a kirack.

MwukopoHaaxancWar. MwukopoH3axanllar  yilllon ToleknlaH
Turakkab poHsaxancHar bo’Vb, o<lalita 8ek3o0z2a T Tiar bllan 8ekswon
K13lo*agan LUrHancHr. MwukopoHsaxan/lar xWta-xM {TKk orfalli2tlar<la
bo Lt Hayyonlarcla bu blnkralar asosan bTkHruycbl (olurlalar

Marblbla ya xusmzan (o”1Taziararo ya luyayralararo tocl<lalar {ark“bia
Klraél.(Kast H.4.3))



XosOrollUn 4 $ukC

0-C KUron N ar*<enjoniskior
K!«’fg’(ﬁl awio™n"\3?
Oc*parlll
IIX)
NN-503 H 0303
$ulrallao§an 8nlrarlsn”~as
8lymkorawT Muros k*1o>a

Kaxw M.4.3. Ba'2! bIr Turakkab po&axan<iar Mxd1ibl

MwukopoH”axancHar 0 ¢ptalaréa xtan erkt bollla, ¢&Tan
TukoprollcWar 3bakllcla ck*LLar bllan binkkan boMa boYach.

Pro8leiik "ntbu TrKopoll&axan(llarclan rborall Turakkab ouslllar
€ lyukopro*elcllar yok™ Tukoprolelcllar geb a<alacH MorTtaéa fon rarcbbléa

blroz2 Twclorcla Tukopob3saxanclkar boYacb, nlatté bu: phmT1 c LUar

bllan bo’sbéta boéYan“ancbr. BTkIMruycbl t”*ina”a alta$blw*b

Narayon1a™\né 0'2éaThbl blMan biréa Mayon ebl~an ba’y kasalllklarcla by



Toééalar ro’r benb parcHalanacll, nalyacla palcHalat$b Tab3ubHan
atTouanllar- yonéa Kat, blycbbla baT Ko’p Twéoréa payéo boYach.

Bunclan la$lujn Tmkopollbaxanlllar lo”Twlar reSemeral5»yabl ya
0’3"b “arayonlancla, mrnHanintbebl, or8awz2Tn T8 bir uancba Trek3won
a8enllar bllan o’raro 1a’slr yllisblga”(1a Tu bl T rol o’ymaych.

(nauronuw kllola- Tukopol|5axancl bo’Hb nnT» blolog 1k abirnyaii
sbungan xboraHa, bu Kl5lola orSaw2TnT§  blnkiirnycb! 1o’vltaH
$151:elralan(la yebTblycbéan Tocbla o’r7T bofa</A V or”*atrrtéa rararb
(2’3sk ko’r3aT olacb8an lalay&Tta TocMalarwné (o”Tapgo o’vsbl*a
na'3uTUK M1aén

XonviroinT/ bl klo(a —bar XM mnirHas 1 binkiirnycbl lo’yltalarcla
Ko’p ncknrHa mcbraycb, aywiy3a *oé "aylarcla ko’p. Toé’aylakla bu kl$lo*a
ousll Tocklalar bllan bo*Yan”an - xonc!rotmkolcllak1lir sbaklM™a boYacll,

Xoncboiin 5411al kbloll (kkibl8a a{$ellixonclro2alt, §lymkonurona(
ya allal ki$lola 1mlSan youwon pobter blnktacbr, utné Tolekulyar
06 UrHE 1200 Q0D a’roit™a.

Oepann. Hayyon  lo”“ltalancla «ken§  larual“an  “epann
TukopoM3axana bo’Hb, nTné iarkibléa élymnkorartT, §lymkouron kl1slola
ya eiir boéY bllan boéYan§an $Mal kHacb. OeparTTn§ TOlekulyar
o’drbp 17000-20000. Oepannwné blolo8lk abanuyaid 4Yon 1¥i6blw
*0'Xlaslb ~0,ya ob3blua boMWe! Oepann bir uancba ousllar, ennenHar
blan kotplek8lar bo3l grHebl T TKT. Oepannt “on anyisbha{abHy Lon
MablUratOn LUnuasMa, 5butn8clek 1rotbo21atT§ old/iu ola<b8an Tcklla
o’nnéa uo’Masb TUTKT.

8woy $ayollan
n8leyo<3lart§ nturty xo$salan.
néleyoc!lart8 bloloMok abarTyaii.
n8leyochart§ blasslllka”yasb
MonosaxancHar. 1/1aTTé Vik-Kkiryoy 1y xos$alan.
Monosaxanckartn” sikHk xolaiiT yorT”,
ObéosaxancllarT& yakllanw yoz1né.
OMaxancWarTruy yaklanTt yorth.
8 WMszaxanlUatT” LUrllibiA xo33alan.
9 PoHsaxancWar. OoT1o0 ya 2eieropoH3axanciyakllanT ay!T§.

oA WN



10. Kraxwa). nnT§ MuwHsbl \a ba’r! bir xo33alan.
11. Sellywmlora, Marknblya btolo§1k abarTtyall.
12. CHko8e?1, nnt” blolo”K abariyaH.
Li"eyocHar?a o1/ $ayollar.
1 Ouyl1(1a8] say$l Tonosaxanllar penloralar éeb ablac.
A) nbora.
B) §lywuko/a.
V) iinkrora
O) 8alaklora.
2. n«leyo<Har panHay kla$3lfikal:3lyalar§a bo’HuwsblT belélMan&
A) ~oto3axancllar ya “eropoH3saxancHar.
B) pen(02alar, "ek3orabilr, Llo2alar.
V) Tono3axancWkar, o\'lo ya poHsaxancllar.
C) ol™ozaxancWar, poH3saxancLlar
3. OH8o3axanllar 1arkibl necba Tonosaxannl 3aylay&?
A) 15-20 1a
B) 1Xa
V) 2-10 1a
C) 10-20 LW
4. OH"o3axanclar"a “my"c"a&" Lay31 u8leyoc!lar blracll?
A) laklora, Kraxwal, &lymko2a.
B) 3axarora, laklora, TaHora.
V) I'muktOra, 81ymkora, nbora.
O) kraxral, 3axarora, §HkoSer.
5. LiMeyocWar MBIl or~aTtrta "anclay {unk3lyalart ba“aracb?
A) enerenk
B) situkiina
V) blToya
6. Saxarora uan<lay TonosaxancWarw brk1l$blclan bosll boYacH?
A) 8lywukora, lrvkloZa
B) {*1yuko/a, éalakiora
V) 'rukiota, éalak*02a
O) nbora, {ruMora
7. BMaxanc!lak(ora palcbalarslHclam wiwa bosll boYacK?



A) élyukora, "blaktOra
B) §]yukora, I'mvkiOra
V) iinklora, 8alaklora
O) §lymko2a, flerok3tbora
8. Ony(()a81 yay$| polmnaxancl bayyon, oéarr, 1o htalan<la kené laraa[éan?
A) kraxtal
B) Bellyubra
V)éHko8en
O) Tnilr
9. MaHora parcblawsbléan wta Ho$H boYac!!?
A) Kk* Toleknla &uklo/a
B) 1kk1 Toleku!a §lymkora
V) 1kk! Toleknla §lakl.02a
C) Ikl Toleknla Tanmnora
10. Prulora uays! c$axon<ltrblbuya knacl1?
A) 3axarora
B) Takora
V) laklo2a
M. 8ellymlo2a X0\, pLU bl Twaniia Yanclay Tonosaxanc! HoslM boYa/?
A) 0-81ywnkora
B) ii*uklora
V) &-perok$Tbhora
O) 8alak*ora



blpl<llar - Turakkab or8aTk brtkTtalar bo’bb, 0’51711k ya bayyono!
olartcla ken§ 1a”a18an asosly o2Lll To(Kazarciancur. Lar 3nyéa entaycl,
aTTo owaTtk enllYcblMarga - eir, al$elon, benrol, xlorolonn \a
bos"alar(k yaxsbl enych.

Uplcllar owaTrT&a <&\ en8 Tn bl T &Tblyalarw baaraclt:

1 Mrukldra /vnkwcw, bplcllar TosfoHp lar, ~bkobpkWar ya
xoleslenn barcba orf>an ya ua”“ta”r bulayralan TeTbranalannt&
MwH3bLUa 13blirok elach.

2. Enerugeiik /unkmyasbl. b pkar or8awrt bullin ener*ya3TTé 25-
30 % 71 ’THMaycH. 18 yo™nw” loYa pacbalawsb)clan 9,3 kkal ener8lya
a'raHb cblyacll, bu e3a n™le\ ocllar ya 0"3"11aéa wisbaw laxTTan 2 Tarla
Ko’p.

3. blpigiar Tallka orwy, Tocllallk {unk5lya$illl bajatac,

4. TerrtoreY%ulyalwa /Mnkmyasl. TenT uuvHb “ol"Sb<"an 8aulaycH,
or*ablart cban“absblarHan bltoya ullcK, lcbaklarcla yo&’cla enyc”an
yihatblarwn® 3onM3blw  larwnlayc. 8buwruy(3ek, ewloSeH 3uyLing
polerwal rerery] (100 § yo§’ ok™lan”anga 107 11 bosll boYall)
blsoblanach.

bplcllar kKityoyi1y iarkibl, MwH3bl ya or8at2taast Munblyas3”a
uarab, *ny1("e&" Burunblaréa bo’HracLl;

A. OckHy Holcllar: yo™’ W oblantne urH X 3pt!ar bllan bo3ll
MIMan Turakkab eliw.

1 ClUsenllar - ucb alotH 3par! 8LU3senn bllan ywo™ Ttolekulyar
yo&’ k13lo*alannT§ Turakkab ein.

2. Mwurtlar: >Tuon Tolekulyar bir akOT)l 3plfllar ya >owon
Tolekunlyar yo&~ K1310*aiannT§ erin.

B. Murakkab plcllar: yo”’ M3lol:alannT§ 3p!r(;lar bMan bo3l Lil18an
Turakkab e{T bo’Hb, {arblbla uo’3blTcba bosbua «urublart 5 ayc™:

]. PosloHpcWar: larklbk5a yot, 1 k15lowlan ya 3pHMargan {a$b”an
losMa! k13lola uobl~’Tin aro! aso3lant ya bosbua koTponenHant
3aLlaycH.

2. ObkoHplcllar

3. s1eroi(uar



4. Bosbua Turakkab Hol<Uar: $ul{oHplcllar, aTToKpit/lar.

V. np~chatt” bobiblan: yo8’ k15lo*alan, &lkberol, 3lenl ya bo3Hsa
5ptlar, yo8 K]8loblrllMire aMe”Llan, yo§ cla ernycbl \1{xrnlar ya
SorTonlar.

1¥y.1. Oiiclly HpLUlar
JYey*ral Hpai(uar ya yo§’ kbloblar
Yo™ar yruwon woleknlaH yo8’ kblo{alarnt§ mucH alotH 3puHar
(éLLIgenn) bllan bosl sl8an Turakkab eirlan/ir. Bunclay Tr/1”an yo~Yar
neyia! yo8Yar, ya'r (rwlbenllar geb ablacl. nturwy LUrilsbl
FAvy|(1a8lcba:
CH2-0-CO -4,

CH-0-CO -K2
|
CH2-0-CO - K3

K-b K2, K3 - yo8’ K1310{ararnd " ralllkaHan.

LLral yo8Yar iMkollya bayyon or“wurw”a rablraga& orusa TKkM a
A& la *en oxu Klecbalka5lcla, cbary! ya icbak lMlU]icblncla kMplana&. 5T
lark)bkla bat ko’p rmaclorcla nelral yo“Yar Tay”wmcl. 1mson, bayyon
yo§ lan oclavla kava bo LLb, ular (arklbkla 1o’yw8an yo81 kl3(olalariu
Saflaycl|,

O’nTkKyoéYan oclalclagl barorallarcla 3uynsa boYacH, 81wTng ucbun
warnl 1°y!3r éeb afalacl Llar larklbkla ko’pros (oywTa”an yo”’
KbloblanT 3adlaycH. [cla ko’p o’5lwllklarnTt§ nawYanéa Haw ney'ral
Y°8 lar Tay|ucifié i, Kwymnl, kunéabogar ya paxla toylan)®

Yo§Uart§ Veik-kiryoY1y xubluwya*lan  §lisenn blan el
b°é bTw, Hos d!mycbl yo™' Lolalanwn8 *abla%a bo“dk}. Yo~Yar
*arlbl(1a8} yo”' kl13lolalan xHTta-xHciir. (Jlar Trklbklasl yo”1 W3bblan
oyTtMan ya {oyTtTta”an boYacl. Ouymla erw, TublT aHar]yal8a e”a

0 78" yo§’ kblo{alanw kelllrarTr.

ebnwel M*nnup)e” o' BwcHcerwwny’. 200X y, p-352
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To’ywuan yo§’ ki5lo*alan

ND1111 Portnla51
Moy Ki&o1a CH3-(CH22-CO6H
Kaprona! CH;-(CH3)4-co0H
PalTWa! CH3-(CH2H-COOH
§leannal CH, - (CH2w166 - COOH
AraxTa! CH,-(CH2,#-COOH
Be”ena* CH3 - (CH220- COOH
buynolseral CH, - (CH2)2 - COOH

To’ytTa”*an yo”’ Kblo*alar

MoT! Portnlasl
PalTlllloletal CH.-(CH2)5-CH=CH-(C2)7-COOH
Oleta! CH *-(CH2)8-CH=CH-(CH2«-c60H
btolenal CHrCH2-CH=CH-CH2-CH=CH-CH2-CH-CH-(CH2)7-
COOH
Araxblona! CH3-(CH2)4-CH=CH-CH2-CH=CH-CH2-CH=CH-CH 2-
CH=

=CH-(CH2),-COOH

YoéUaréa xob boYeéan blIr uawor ko r3a’wicblar bo Hb, nlatTy
aTaHy abartiyai8a eEa bo’Ban ba'd #uk-kunyouny xo33ablT
\Ma\ayW1. BularBa k!$lola, yoc), «arblawsb 8ctlan ya yoyuYatTe ensb
barorabl kracH.

YorYatTé yoit «<oT. 100 & yoe’w bTkHnb oléan yocblne &aTT
n~cbl bllan wikblanac%an &onyoéYaTTé yo(l BOT Web alabll, nTwy
larklbk5aélyos’ LW oblarnt» KOyTTazHK cku”™a3Tt!i*ocalaycit.



H H H H

| ! 21 1 1
H—C=C—x, - K—C -C -K !

I

n n

Yo@ 50l uancba kaita bo’ba, yo§’ sbuncba $uyr* boYacb. 8uyill]
yoé  larw o214 sl 1aa 151e’tol ylllb boYTaycH.

1 8 yo8’ 1arkiblaae 1 erkT ya bo*Yan”an yoé ’ kl&lo(alarw ney”talasb
ucbun 3arHan”an kally bln~onTn” rwaéon yorUartty xo>unlat&A 3ot
éeb ablach.

Yo§Uarnt§ kblolal| &obl. Y 08YaTT8 M3blab 50111 erkT Kbloblar
3ows8a bo8Yw,. 18 yo§’ (urklbkla§! erkt yoé’ k15lolalart ney”ralasb
ucbun 3ardan8an kaHy blTyotuno rrlAratt  rwycbn  bHan
1&xlalana(bé an 3on yoé Yawws§ kblowl boT éeb aCalac!l

Moylar k!TyoY1iy ]iHl<lan butmncba Wu/~'wn blnkTtalar
blzoblanac/. bekT wnlar k13lola ya 1$b”o" 1a3lricla elv bo§Yarwnuy urllsbl
blsobl®a 030H parcbalaw$bl na”asbla erkt yoé/l1kisioiatar ya éLLsenn
bo3l boYacH.

Moylar nxoy Va™ 3aulan8an<la laxir, yoYansa bklll ya (a’ms yowon
bo’Vib <vla Lar bar xIM1a3bsa1 otllar, ~tla(lan, 3uy, bayo ya yorngyik
la’slrkla burfacb. MoylatT§ burlllsbl na*yaslcla bo3ll bo’l8an 1urH
wo(1(lalar, Tasalan, ableélcllall kelonlar ya ba’ran bo3/1 boYa”an Toy
Kl51lo*alar aoYansa bkl ya laxk tarab boYacb.

MuTLlUr. Mwutlar o<kHy Hol<llar éurubl8a Ttan3nb bo’bb, ywpn
noleknlyar bir a(otH 5pnl:lar ya yuuon tolekulyar yo8’ k13lo{alarTé
ein bl3oblanacb. Bunitan 1a3”an TuTw né larklbkla o2 rTackHréa 3pr,
erkT yo§’ k13lofalar batga Mitan ran™H ya bu&bbo’y To<blalar ncbraych.

Murtlar - 0’3HNbk, bayyon ya uarfTa Tut!ar8a bodtacH Masalan:
~Nal an TuTlan; “on pla2raslclaya lo~ltalariia ucbraycll8an ko’p ba”aH
Houl'Xoleblennnlng yoé ’ ki3lolalar bllan ber”an edAn bat kuacb, CI3unHk
LWntlarining bloloé 1k unk3yas: Lrb or8anlarw 3uy512larsbl<lan yoki
o”fcba natlatsbMan ya nnkroor”atrT!ar la’stclan 3aulasb(lan iborai.



Muwnlar larklbula en& ko’p ucbraycbéan $plUtlar: 8elll 8pud, $enl 3plU ya
LLAM&S SpLriCIr37

Turb uya2llt a lar FatkWMnéan , Ta8alan, yo’n~Yr kodwr ya lorlWan
Toll an Tunwu a)raitb olt§an, bu T T, azoszan, Totana! kblofa yaunnt§
eiinclan lboral.
Mwutlar yorn§8'Hk ynmaon baroral®a ya bobbcla labny ra’sblar™a cbklatll
boYacH. W arua Toylarya 7 5balan ancbayoton “"Mro~anaén, Bbu 5ababb

112o0c| 8aslaw 8bl TU TK T.

1¥.2. Murakkab VpLUbIr
1y.2.1. MNobbMpkHar
PoSlolMpl(1lar baTt xuach Toylar kKabl, yuuon Tolekulyar yo”’
k151oTants ko’p aKOTH Spul:lar bllan boslM ul"an Turakkab eitrlan bo’Vb,
nlar 1arkibkia si0’3bltcba rayusbiia Mo§{al k"bbla uobll8Y ya a/o! a$o$lar
ncbraycii. PoslolMpclar (ablaK3a .(uga ken” larual&an, ular iieyarb barcba
KO'uiina ya bujayralar(la wucbraycb. 1/lar nmery {o”nblan, bo3b rTya,
LU xuTnT/ 3an&Yéa, erElroga(lal'<lako’p mcbraycll O ’sHnMMar xarblbLLia bir
necba Xl To8MoHplcllar wucbraycH. PoSloHpl(llar os$llar bllan bTklb
Mpoproletlart bo$ll WacK ya TeTbranalatT§ birlL&blga 18bblok e*ach.
Po&PoHp1(11ar oruatk enluycbllarcla yaxsbl enycH. 3uy blMan eTublya
bos1) alac. PoslMobpill aTT8 ntw Ty & rrunias umyMa toHa:
CH2—0—CO -#!

CH—0—C0—K3
OH
I
cH3—0—P=0
O0—N

KK K.2-yoé” kl8lolalar yolLI™Y,

N - aro* a503lan

6osroHpl<Uar lark]bloaél arol a5o8larwng M1 wun (Jarab bir necba {wrmblara
boYTtacl.

r I cimmcl Punapk-. ol LWoclwTwny”, 2008 y. p-358



l.eblHnlar yobl xolMn/ooKuMar Bwlar obl T ar bllan bayyoblar

oréaTrTkb en§ ko’p b 1an TosloWpiilarcHr.38 Ular larkibklaél aro*
a30&T! X0l1T TocKabl {asbkil elac\ a n unykk”~cba 1{bklanacl:

OH
I
HO—CHp—CH3—K—CH5

\
§H3
CH
xoun
bel5LUnlarwng ntwrny L Lsbl:

CH,-O - CO~(CM)T~ CH=CH (CH"7- CH3
CH-0-CO-(CHwn),6-CH3

IOH _ﬁ;Hs
CHZ* O-P"-O-C H,-CH r-KI-CH3

O CHn
le(xLLin
LWar rwya KO'htaslla, Muxuw 3arw,’Ma, balld (nxutbla, no’xaMa ko’p
ucbraycH. H

Ke/alnlUr - ya’t Tos3lalcllart/ir, leGbrnlaréa o’x3Haab Mwiléan,
LUl alll kené larYaléan. TarkhO a aro< aso3! <laiA(lakolaTT mcbraycH:

OH-CH5* CH2* KH2
KolaTT
KelllTlar “myrciaricHa {urfan:
CH3—0-C O —(CH2,6~ CH3
CH-0~CO*“ (CH2IB- O b
L
CH2-0O- IID_I O- CH2- C!'b- NLI*
@]
Ka/eln

Cbningn ~Hc'p/u ol KiocHaw ™y, 7. 2008\ P-LL|
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Xenn/os/allllar (Fo$lUiwclliserTiar) 1arkibléa 3enn artTok1510la51
Maycll. Yturty MNwHsbl umyblaéioba:

CH2™0O—CO— CHs
(CH-O-COKCU”U-CH»
OH
CH2-O0 -~“0-CHa-CT'bCO0H
6 KH2
3ennloslaig

3ennlfo&rancHar blsiiw, kelawlat8a saraSanga katroy larc\a\&an
bo’Hb, 1ekT ular Moeloc3! elano]atrlarnTg fude21<la 1$biirok ela(ll

1no~H/os/oii(War - Tarblbléa olll aloTH ballaH 8pnl - Torn boYacH.
krorTro3lolclar 1arkibleias: oAl Ki13101a §0T&a siarab, Tonol o3l oTnori,
Nroslotoxm \ a boka2olar*a boYtacii.

MonoCo3l aiglLinoxLLiar

X/rnko/ox/ablcHar. §Mtéortelrlar laklbl<laatto3pMal: sl 7o/t
ya xolT, {bSla Kk!51ola ya blr Toleknla yo§’ krablaiiw 8aslayclT:
Mronn

\"va’
Kbb(s
FrHuL



Ba'21 bIr o'51wliklarnt§ mnru§’kla 5rr8oMplélar borHEL atulan§an.
Ko’pTcba mlar MMosiinéoHp”ar eb alalack.

5nn8olMpl(Nar ken” largalSan. Llar asosan bayyon ya o’wnllk
bu)aytaiaring Tterbranalancla JoylaSH"an. Aywesa nery lo’ultalanga

Ko’p vcbraycH.3
O

CH3:-(CH2M-C|H-CIH-CIH-CMZ-O-Pl- - Wof(TarHo2a
' 4 OH
gn>° HWOA%@:H
CHOH Za]a&]a

CH,
CHr A,

3[Teol 0™ané

8erebrorMlar - nuya {ark”a klrad/l  kiinoéorT, yo&’ K151olalan
Ya Ealv™ora(lan (cla kaw bollar<la §lywkoraclan) [asbkil  {opuan.
3erebrorkar Tolekmla8l<la “ek3ora sobluyp  -“Hkor™ bo™ bMan
bo§ {an™an bo’Hb, Nwk-blTyoyAy xossaian M blan Kplk Hpolln-.
synoonmn

CK ~KH -TH~ I/I—T M \TM ? G H>-r<y'l/l - n-

3erebron kblo(a

cn -

néin Pnnclplc”o! BklcHerrt[r\ 2008y, p-365



CablkKwberatM

Bu yeréa K'SWnéo2Tt8a pepiic! boéU CO-bIH o”aH bo§Yangan
yuuon yoé’ kl5lolalan: 3l:eann , H*no3enn, neryonal, 3erebrona! ya bo3bua
(ko’ptcba 24 (a wméleo<l a”orTT iMacH"an) kbloblar ralllkaHiir.
8erebro2ldlar larklbEa kkacH”an yuclon yoé’ kl$loblantng klryoYly
lablavéa uarab,bu blnkTtalar TaydunTt blr Tabx&u3 not bllan yvnllalll.
8erebro21(11arllé battaan ko’proy Ta4YmTt boY”an yaklllan: 3erebron
kislola nuadujan serebron (yokl Wenort), wWhbla Hno"senn Kislo*a
KKalilan KerarT ya neryona! klsloralllag~an neryon&r.

1n3onnTé laloé Yida SereblO21cllar bo31l”a oréanlanc'a8l(lan Maw ulb
éalaklora ort™a «lyukora Lllad/ ya’w bu boMa é lyvkoserebro2lcllarga
Kunach.

Can8Mo2l(flar - en§ Turakkab  éHkollpicllar  boUA,
AMkorl3eranucarckt boza!l boYéan. Oan”Mor”™ar wucbun xo3 bo4*an
xu$mslya*  3bunidan unt§ LWkbl O-"Myuk02a, O-8alak*02a, 19
alseinlélymko2atin ya M-alselline\taTT Ki3]Jo(alariclan lbora( bouib,
Turakkab wrll&b"a e”a. 8lal kislolasl “olc™BUnn8 karboksH “wrubl
blsobuja barcba éanélidlcllar Ki5JolaH bTkTalar blsoblanacy.Buniia
AKuKora 1o1(#84YnTé o’rwiis wlar Turakkab ol™osaxanciarw ;*lay(/.

Oané02lcVer Jucla ko’p nuuitorga nery lo’uTlalanéa wcbraycil,
8erebro21i/larclan 3bungan Thoralla u rTryant§ ku? rany Tock3askb
ucbraycb, bujayra tetbramastTé Tasl®l palsrtcla “ylasb8an, 8butn§
ucbun nt Tetbrana 1plcllal geb ablacH \a re(eplorHk Munkslyasill
baJaralll. Ené oécHy éanélio2kllar éetalo2icllar bo’Hb, ewiiosllarclan
arabb olTt8an.

Celav&dn,

] >

01\nk#;a

Y KapmaH



OWkoHpl(llar, aytsa$a ~anéHor~cMar, b~ayra kelayo*San 8l§nallarT
uabu! sallisb ~arayon™(®a 1obiirok e{xH. 1lar bujayralraro konlakhrr
‘bosbuansbcb ya wulart narora! uyllsMa Jlaol 18bitrok ela(LLlar.
Oan™Moullatt” siinkTras! ya nlatt§ (arlbl ~Hkor/1™ronslerara orsiaH
ponelik bosbuarlllb TracH.

1Y.2.2. CHkoMpKWar

OHroHpl1<llar wmrakkab blnkTtalar bo’Vb, §Li(8ennnwE blror 3Hakar
bllan “HkorM bo8&’ oruaH bInk15Ni wrayll bosii boYacll OHkolpicHar
loslailllr ya s'T8oHpisiaran lMary allb, zarkiblia Mosiin Kisiola ya aro!
ako$lan  &aslataycll  CiikoHp~cLlar 1ouiraszarcla, ayTusa nery
lo’usmalancla, nuya (o”nblanita ko’proy wcHraycih. bYar pla2Tamk
TeTbranalart§ LWrllsblga 15biirok efacY. Yakllan: 3erebrozi<ar,
Mlomllar. serebro2i(uar iarkibl 8alak[ora, (oyTTauan aTTO3pPKC -
3/in”oan ya yuclon yo§’ Kisio1aianclan riora*.

8uljallliar - 3erebrork! ya $ulim kl1slo(:awn§ “alakrora bllan
bTblsbblan bosl] boYacii.

OH
airokplcl
3uHaiipELLlar blyayratng§ yaclro8l(K, enpla2ztalk tor(ha ya
Huloxon<IryalarnT§ Terbranaslla ~oyla88an.

1Y.2.3. 8(erokHar
8lerolllar — Turakkab bTkTalar bo Vb, 051THKk1al ya Kayyono!
nnyo8liia ~cla ken§ (awa”an. Slerokllar yo~’ kBlolalan bMan bTkkan
Murakkab eiilu, ko’nw3ll a boYaii.40

erruneer ~rinciplew of  P'HOCberrwT", 20(18 v. p-385
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5{erokllar&a aTeroHar cleb ablacbéan \auon Tolekulyar $pllilar ya
nlarnt8 turakkab efrlan blsoblan8an siengiar baT kkacb. S5lerolcliar,
asosan, baynonlar or”atrumn”a wucbraycH. $lercHcllar Turakkab LUrM"an
bo'1lh Tolekn!a51 {o’rKa baluanT§ bk-bln”a wo’3blUsblckT bo3M bo’18an.
Barcba 3Teroicl/r - 51klopenlanoper §i(kollenaniwrennT§ bo$lalanchr.

g81K10penianoperz21/irotenaniren

5>{erol(Mar$a buyrak w3 bexTT™ po’sflos uayau 8ortonlan, oY
Kkizlolalan, B “urubiwa oid YWatblar, yurak éHkosackan krrach. 1nson
orfatarwla en™ TublT abarwya”a &Ea Slerolcllarclan  5lennlarchr.
$lennlatT$> aszo31y yakllanMan b T xoleslenncHr. Xole&lenn 1o’ywiTaéan

SpIMEH.

XoleslerT]uiia kKo’p blolog 1k [ao! TockblaTT” 511e21 ncbun Tanba
blsoblanacb.an!  eniirmycbWaTtt®  orfatrrwéa o4 Kis101a1arnT§
sbuwin”ek, 3lerol<3éon:nonlarrnnéslre2l<la Tanba blzoblanacH.4l

Kkbar/1 A 1lfr\ey  McT*e K -‘eTer. BioebcTblry blppTcoit *JlUHarx anc! Chta 2011lp-
173-175



$lerolcllar 05111 ban Turakkab btkTalar bosl pllb, ToHHalar
abnasblnnyTt! bo3HuatbHa TublT abartyal8a e8a bo'l8an buayra
Tetbranalannté LLPRIIBbI(1a b3bbrok ela<s*.

0 ’wnWklar, ratburn®YarHa LUrLL3bl ~*banHan xole5*ennéa o,x3basb
eréosienn ucbraycll. Eréos*enn yHatT O bo3lMasILLr.

E r§O5Mron
8lerol(1lar —Turakkab bTkTalar bo’Hb, 0,51THklar ya bayyorno!
(Ivmyoslcla “mcla ken8 rarual8an. 5SlerolclLlar yoé” k|3loblan blan bTkkan
Turakkab eiirlar ko riiwKLLa boYacii.
O stllMarMa ya acblylarHa xole8lenn b TkTa3TT” 3mrukmra$iéa
yauT boU&an eruo8(ennt saiayc™
Er808*enn- yinatT B nT” boslMasicHr.Er2 o${ennéa ullraiiole(: nuHar
l1a air e{$a, uraxii®a "a"\8b" xm3nyaint natoyon elac
Xole&lerwn &sloHpi(Mar ya og8Mlar bllan  birabkHa buayra
®eTbranalarlnnné lanlab oYka/mycbanHyHu, TeTbranalannT« xolaii ya
WeTbranalar bMan  bo§buy  boUran  {erteniarwny  akAyHALT
bosbuanHsbIT blrora eiisbla 1$biirok elacih. Xoiwe$enn son plarta8lcla
erkw yoé kl13lo(a bMan e&leniikalcllyalanéan bolcla boYac. Plartaclaén
yarb barcba xole8lenn plartanT§ ouall Wablyalan bMan KOTpPKK3
081 Ydb, Hpoproletlar sbakHWa mcbraycll, sbuniiay M1%b, xoleslennnidly,
°1081k ATksryasT 1 xINTa-xH yajucla Tubltchbr.
8oy 3a\ollan
1 npl<WatT§ btoloé Ik abanuyaii.
2-upM laTtTé (arsaHsbl.
3 1nplcllatTé knnyoyiy (arVbl.
blplcllariné 3Tiiar™a bo4rl5bl.



5. YoeUarrnn® ba'?n IMwk-knnyoyyy xo33alanw 1roclalaycbS8an kblolUH,
y0(11, 3oyunlawsb 3onlanwng abartyai bayla yo2T§.

6. PosloHplcllanwilé wHsbl yayakllan.

7. OHkollpl<Uar LLrlBbI ya abariuyail.

B §ieroiltar LUrLL3bl ya abartuyaii.

9. MuTtlartné LUrllsbl ya abarTyai.

10. PosloicKMatt” Krryoydy larklbl ya abartyaH.

Yo|*Yar8a oLLl *e3l 3ayoHar.
1 Yo™Yar sanilay bTkTalaTw 8§ Turakkab efn blsoblanacA?
A) éHblnn, yoé’ k!3lo{alan
B) 81M3tn, &lyvko2a
V) bar alotll 3pnl, xobn
2. XoHnlo3lMofAiilarklblcla sanclay aro! asos! bor?
A) 3enn
B) xolT
V) kolaTtT
0O) lreont
3. npl('lawTé LWrk"blita slanc3ay yo8’ k13loblan ncbraycb?
A) nYyw”an yoé’ k13lolalan
B) “o’ywTa®an yo”’ kl13lolalan
V) aHlavk yo&’ K13101a1an
0O) akHk 3pitHar
4. bplcllar ousllar bllan bir8aHkcla sanclay 3lxvkluvralart {asbkl1 eiisbpa
18b#Arok elacH?
A) lennenT
B) blobyak wetbrana
V) nuklet kbloblar
C) TukopoH3saxang
5. Yop 30T yoéYaréaé! tanéay xm3uuyai korbalacb?
A) lo’ytta8an yo§’ klzlol:alart
B) yoMYarw 51Ma4rl
V) 10’yT an yo™’ kbloblarw
O) erkt yoé’kl1slolalart



6. Yo anu ki$ow 30w wra”a boN'Ha?

A) erkt yo”' Ki5lollllar8a

B) bo"Yan”an yo”’ k13loblar8a

V) (o’yw”an yo”’ K]3loblarg8a

O) lo’'ytTa8an yo§’ k1310 T1ar8a
7. Ollkolpl(1lar (kW bléa sanitay To(lclalarT 3aulay<11?

A) 3w’ cwn, yo8’ blsbblanT solcl8Y, nle\ocl

B) arol asoar, [o3ral k]$10*a

V) yo&’ k13loiazar. aro* asos!, o3l k!3lo{a

0) n8le\o<1 losla! k13lola
8 Oélly yo™Yar MuwHsbl 3llhbitclan Turakkab yo“darclan sanéay [ary
AralLl?

A) oacity yo8Yar lMadal §LLzennclan {asbki1 (op”an

B) oécLly yo~Yar-~iaserT, yo™’ k13lolalan ya osla* k13!oblan Masbk/1
lop8an

V) oMy yoS§T7lar-8liizenn, yo”’ W3bblan ya losll kl13lo(aéan
lasbk/1lop8an
9. 8enn wslamclar lark]bl(la gan<lay TcxLlalar boYtaycy?

A) 3enn

B) ar.oX azoslan

V) yo§’ kbloblan

0) éliizenn



V BOB. Y1TAM11\bAK

Twk oréawzt]arnTé Kayo! Zlaollyan wucbun rarw bo’Ean ya
o’3inHLaMa bo3M bo’ladkan iunin xH k!Tyolty LUrLLISHSa eéa kioblk
Tolekn]aH biIr necba “urmb orawk blnkwalar \HaTTlar cleb alalall
Yitanunlar omarcHYOO taH5n1o0l1lannT§ arkrbly Lismv hwoblanacll, lexu
a3o$1y o214 To<blalaréa - oaSllar, w*eyoclar, yo§’laréa wsba(an baé"an
{asbuan Kaw rrréorga lalab alfmalll. Orry To<l(lalar (arkiblla YWarinlar
boUTtasH” Inalclalar altablltmyl ~aayon™nTé burllisbl*a 8abab 1o’1al
nalyaria or*atrTw o K KasalllWaréa 4uclior uec ya ballo oUnn”™a o-b
KkelacH.

Ynatrtlann binncbl bo’lb, 1880 yHcla LU XwunT kasbl erSan. I
norwal Hayolw lattlo\cbl op$llar, wnéleyo(War, yoé’lar ya ruwneral
Tocklalarclan la$buan. yana bayol ucbun ratr bo4™an or8awk Toé(lalar
Tanung cledan xuloszaéa Keli.

Yiarrnnlar bayo* wcbun rarur Toclclalar (5eb ablalll  (yMMa-bayc*,
YWatT- bayo! attlan ietakcHr).

Yiiartlar  K!cluk  Tolekmlall orfawk  blnktalar  bo’Vb,
oryatrrblarTn”® Hayol laoHyan<la, 0'815bkla, Ko’payrabMa Tboya”a Kaiia
abartyaléa eéa

Yiattlar “nyi(ias 1 xv8nslyallaréa eMaLllr:

- oclat or*awrnHéa sblerbintaycH;

- 51rukTralar bosl M1°8c"a ~3biirok ebnayé!;

- ular or*anwTun3a yellsbTaéania Tocklalar abnasblTm burllacH ya
0°218a X05 KaSalllklamll kelllnb c™Vaan™;

- oyua! bllan bupa r3Yero! 1Mngan YWarrtlar oréar2rclalp
bloknnyoY>"arayoniar&a kol erwelular 3Haiiina 1a sl s/lacH.

Oréanizlllia YWartnlarnté rrugonT o’rfanxbl swylclaél boblanu
payéo boYisblua oHb kela</:

1 AyiiatTor - “an(ay<“™ yiarntwn” Or8aw2rn(la yo*H*"Man keHb
cl”ac%an kaSalllklar.

2. CUpoyiiatTor - yinatrrrn”® emBbTasHEMan ymu(léa Keiladian
kaB8alllklar.

3. Cnpentatrtor - \nattlarTny of¥ccbaHM wrayH pay(lo
boYaé”an kasalLlkbly



Horksacba o’lUrckn orlly ykaTtw anublran bo’Wb, ular wcbra
pTwbpsa 3uyéa enyéuwan, yo*Yarga eny<%an ylanunlar®a. ykatT3iinon
nkkMielar™a bo’LLub.

3nuita enywan yllTTlar8a uyuy”a“Har knacll: B3 \Manwm. B2
Yi(aTw, BoyiAwTT, B2 ykaniw, PP yMartw, BtoHN, W ymaHut, C
yiwwT, P yxlawiwl.

Yo8'cla enycan Yllunlnlara sawyMa8Mar kracH: A ykatT3, O
yKaTku, E yinartT, K ykanuw kHxH.422

Y. 8uyita enycl8an \ |latlnlar
B] yKaTw - haTT. loxa boMa a)raHb oHnan (3asHabk! ywiarrianclr.
TiaTw wolekn!abl bir-bin bHan -CH2 - “mrvH orgaH bo&'lan™an pLunHEéL
ya baro! baluglanclan w/Li an.

+
CH N —oeeeeee C-CHs
n
HC C-CH2-CH2O0OH
Yianiin Bi

Brn&pawH - ayiawailb2:i ben-ben yok! poHneyry kasalll *a payclo
Fuaat. B1 Y1(Hrwnw eitsHTasH™! n8leyolllarng abnasbl 1w burllisblta
o/b kelall43 Ykatrtn Bi1 plruyal éekarbokallaratné kol ennenii
blsoblana®. Bu yitaTT Ko’p xwsa*orga LWxwut, 80’5, no’xa™aréa
uckraycll, OréatrTnT” 3n&aH eHHyo]! 1-3 T8§.

YILLlT B2 ~(nbolayT). KLo/layT - 3any ran8a eua. L T§ 1112Llkbl
Uyl<la&lcHs:

37~ 374"~ Haryey.. Tkauxe K leTer  Wiocbert/iry. 1dpTtcoin \MLLUat3 anct \YUKIMB. ClwTt 2011. p-

b*1tnger "IMm;thley oC Bucbat.ully', 200K y, p-214
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2 OH OH

oHa H-CV—CKpH

0
nboiiaHN

Bn Yoarwnnin8 ayiattor bolall 0&12 bo’ibMé’wTé 3bllly
fayal]wné 3batoMasbl. ko’mbb uobllyaiTn" burllsb® kaT wuonHK
ka$alllklan8a oHb kelacH.44

KnbofayT MayTH lerteTlanwné kol erteniicer,

Opart bu yllaTwnt& 65-70% &l io’sblU ya non tabablonan, 30-
35% 3abrayo! ya TcyaH Tab8mlotlar orclaH olacH. 8ulkaH ebityo] - 2 T8§.

YNaTT Y (pTCbK3T). B6 ykaTtT Q2U-Ndal:larcla ei3btasH”
atTok15lolalar alta511tuyTT* burlliBbloa Babab boYacll \a gertaM cleb
ablacHuan len ka8alll&l8a oHb kelacll. 3bunTt~[ek anerilya ya o 8isblu
geKT1asb”risbéa 3abab bo’laclk Bu yinaTtT artTokl8loblaTTt& uayla
anublat3b reaksiyasi kKa*aH2ioycbl atTtoHans&rara {ertetlannTé
KO erTenmir. 3buntMgex, bu yinaTwlar arnTok13lolalar
JekarbokxlaT&blga 18blkok enklA™an iiekarboksaz anTé kolerteniicHr.

Y kaTTb K xuBuaAyaii®a e§a boM"an bTktalan: pTA4oKXT, plliclokbal
yapTc}ok8arT.

PTCcbk3Lw PTook&a! Prlliclok8larll

B6 yiiartT asosan €° 8\, baHs, cKT Tab8ulol:lan<la uckraycll. Kava
yosMa” opatlarga bu yinatTt a ebityo| 2 7§. LUr.5b

Y beHWMC! 'PnTnple.y Bkw/varr/Iry , 2008 y, p-215
K111 Mynun-.. 1>ewe K Cetcr . BioocbeTTAry. Mnpptcoll MWwn3 anc! MWaw. Clt\a. 20] 5 p-
380-381



PP yMarww (wkoiina! kblolll). MkoHna! kblola iink or8atrwcla
Tockblar abTwblTT )arayonlancla Tubl T ailartya*éa eéa. V KAD
(wkoinaTt!caciennénnkKeoud) ya MASP
(Tkorinanm cla<dernLUnuk leolcllosla*) *arklbl8a kTb,, O0Ok3™aw3b-
uayllinHsb reakslya)arT Ka“aHs/loYcbl <3#]clroSevara {ertenllanwiné
kolertenii blzoblanac. 11 pTdnw né bo3Mabln&n

COOH cCoT

N N
LikoHrLL wKo(aTkl

Yinatt PP ellsbuieéancla pelara kasall” keHb cbliacH. blery
818leum3] ya cHall barT uyllsii 315*eTalan buxHachh. Y kaTtT PP ckTH
o’MTLL arpga ya sabrayollan/la ucbraych. Kalla o<lat ucbun 3tkaH eMyap
7wWw8 T LabbhdlMa™

Yl(arT C (Askorba! kislo{a). CMar, Tayrnunlar \m clen8lr
cbo’cbsabl orfanwnbla askarbl kl3lola 37(e2 allntaycK, 8bu 3ababu
wlar C yitanunt (ayyor bollla ot oysallar bllan 131e'to] ¢WnacH. Oruw-

larklblaa C ynatTt”™a boy bo’Ban TainsubWar elizbtasa oéat ya
ba r\ bayyonlarcla 37”a (laysba) kasaiki1 payclo boYacll. MlLUar “on
°P$bléa, len o3ih uon lo’plausll boMan”a oflb kelac Y katT C
or8aww8a sabul Alllntasa, o’MNT Holaliéa oHb kelac. Ywuatt C
or*atrTT anioksllanLLk uobLUyaii o3blracii.

Askorba* Klslola Wnk oré at2tlar(la btoracn™an  ok3xclawzH-
HaylanH8b reakslyalancla yocloro<dis Ko’cblruycbl oraly Tckbla bo'Mb
KIr T bl (hbkcH.

Yihatt C naTarak, olxo’n. apelst, WToH, ukrop ya bosKua
0 51tHKlar(la ko ’p ucbraycll. Kalla oclatTn§ 3tkaHkK ebHyop 0,2-1 é. dH.



CHZ20H CHZ20H

b- askorba! k!8lo'a

Polll kLLoT ya vn'vw, Holllalliim Pobl kl13lola btncbl wana ibptaT
yaproslanclan a“raiib oHnan (lywln “ToluT”). Pobl Ki5lola blo108iK
8l3leTalarcla ken§ larsial8an. Pobl 1«8101a8TT§ Tolekmlasl ucb*a aSosiy
KoTponeTéan la®xl1l KOptan: §lulaTT blblola, n-attobenroy kislola5l
\a plenciin.

Pobl kl5lola xo8Malanclan - lelreélclro{bhkl: Ki$lola ya bosbualar
blolo§lk akMyllkka e"a bo'Vib, Iennetaby reak8lyalar(la kolertenllk
Munkblyamt ba'@a(™. blIr Ttolekublan )kktcln To'ekmla8a Telll?
Teblen, Tell Tortl énrmblant ko’cbirllsbin! kalaHrlay&. Pola(: kislola
Or8anl2rn(5a elisbTa”an”a, kaTyonHK kasalll” keHb cblsac. Oennaiiitar
ynjucl8a kelacH.

Polal kl15lolawng ortanErt™a l1a'sT Tboyabla xWTa-xM. bl blIr
nrerocld kotponenl:larw {asblbbin la’ttla8b bHan nuk!et ki8lolalar,
osb)llar (Benm, TeianT ya boxbsia aTTokbloblaTTé &I bo’Hxbl
blsobl&a), Mo8roHplélar siMe21T KucbayiiracH, or§at2tcla §lnlanlll Ki8lola
eyiiro21nnté sblanbsblt yayiaTtT YA nTy 30°rLU3bIT oBblraA.



C CH COOH
N N

Prerkb ko?0as n-Augoobenroy Oxuwwin bl o la8

Te*raaclrololar. Polal” kKblo&bnur kol envienr 3baxi/l
\'ogcrocllil] roTa ~o'5MTcba akHLw 4121]
ravbla keITkan

OH
1 ! 0]
9 D /~~\ 1 H
V 2 mArT™ i 4 /N -2 en>c M 'e00”
H"-Clll\l,’\’\N%‘H C00-

N . N Te{i1?nlc,(raa5c1l'ol'ola®. Melllen kuwrb uui] nws bidan kelllnkan.

OH
| A o)
N\ &6
K]A 'C>I$C—CH,—N-4/" X g‘—N—E CH,—CHS—C00"
H*M-c% H coo-
T
H

Paollyain ncimT lelralolal ranxr Ju>oblan2aH {ertewilar
Ol”al ko'cblnblkan blr nskroci evrublar

H H
1 I

—€H, c— -c= -C- WU -C-H
I 1 I
H 0 LU

Melll, 2uvrubl Melllen anTbl Melanti kurmbl - Pornu! awwubl

KaxTt ¥Y.1/1. Pola* K]810(a8LLLLE (alubly "18T1

Polal k18l0la$71T78 1cbak Tbak{enyalancla engo”en yo’l bllan
8nierlarsbl atulan&an. 8ulkaHk ebiiyo] 0,1-0,2 T € T Casbi/1 eTcH.
YllatT Y2 AnllancTek X'MaTT. KobaTT. 1948 y 11<a E. besler

mi* (An”Hya) ya Eéyak! K]k33, Kar! Palkers (A("$H) yihatt Y~ 7
N a ! boblaa>aiib ollar.

Porwww ruwbl



\WM1laTtT ¥ nuH&IA Twakkab bo'vb, larlablla or8awrT ncbun ran
boan rrkroeletenl kobal*w SaqlaycH. LU T~ Twclon 4,5% yadTcHr.46

WM korsiToenbmnTe
o k)
PH,
NH;COCHZH, \/C.H,CHT L.
aH /\
N4. CH{CHXLWH,
CH,
CH .
sroebrbnL) / 1\ o
~ 1N CHa 3, KisummeE
MHXOCM. ' TeaKHION U.bLL-X

KHWCHIH: cH> CH | CHAAacobIH,

CH,

0" S6'uHliem3
Jbhrivich|

Ka$t V.12 YiiaTT B~ya uTn§ alenorHkobabTw cleb notlannycbl
Kol"ertelll ~1;|kM(yok| kolertell BJ;).

KolerTerl, B1>cla8l 5lanokobaloTT ~urubl(yl2ll rany bHan ko’rsalli”an) 5-

cle2ok5lacleno21l §urmb(ra5TnT” ynyon gl$rrncla rasylrlan”an)”a alr a 5béan

~bebTn”a "Pnncthle.> ol Biocbatxity'. 2008 y. p-688
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Bu blnkTta larlabtla aro* bllan koorcknablon bo§’lan8an Telall
bo’l8&n yaSona YWarrtcLr. Koball afQmi u/3tan  ékll-odenlanSan
(e&apHrobiuwy, aro( alotlanéa, CN érmppaéa ya nubleoiig: 5,54lTelll -
1(-0 -nbolUrano2!l) - berwrrtcla2ol - 3'-Mosl™a koorc!Tal8lOn boNYar
bllan bo8 "lan8an. NTn# 3" ruMurast! O. Xod KT (1955 yIM) arala<ll ya b
kasbbyoir ucbuvn Mokel TukaloH8a (1964 yH) 3aroyor bo4c
OrBawrTTT§ SulkaH ebityo]l 3 TKé clk47

Y.2. Yo8'<a enycMpan ykaTw lar

YoN'gaenyéulan ykattlar8a A, b, E, K\kaTtTlar Kirad/l

A YkaTT (reiino!). Bu yiiaTT baHa yoé Wlan a™alib oHnSan. Bu
Y1(anunnt§ a3y Tanbalan LLxut, ~ayTo”, 3a!”™ yoé\ buyrak, ~ar&r.
0*&ullKlar larlab(la A yLlaninw H&I1 ~“YweNproyiiatT bkoblanuan
KarcnT Ko’p boYaii.

A Yllwrnnt§ aylMatro2l<la wuoron§8YHk<la ko’mH wuoblllyaii
yo’uolliad. Bronxii, 1cHakcla koiA( Kasalllk!an8a oHb kelacll

A yihaTtT Ko'rnTé Q'r paréast! pl8tenii (rogop3T)w 3TerMa
1ebiirok e bl 148

OitaTnT§ 3vlkaH eMyop o’ilacba 2,7 T é. <T.

Ar (reiino!) YkaTtuw

,  ™arwn O 3uyaklarcla8l kably ya loslort altasituyl(la kalCa rol
0 Ynayc

Pnnc[ple™ o( BucHww.' mn "\ 2008 y, p-360



yWarwn O3 (xolekalzl?erol)

E YkaTbl - lokolerollar. Hornuuy yawba yMatw E Ttn§ wcbii
blolo81k lNaolllkka e&a bo’l«an labny bTkTalan an™langan.

Chs CH3 CH3

(CH5)3-CH-(CHTr)3-CH -<CH2)3-CH -CH3
CHs 4 g' 12

a - *okolerol

Tokolerollar bayyon ya o’siinbk Tab3bloHanga Jw!a keny, larsal8an.
Ular yasbl! 3abrayoHar, kallo3bka, Ko’ka*, ~0”a unéan yopll~*an non, 21"%
ya paxla Toybla, &0°3br, (nxwn, 51, 3anyo”’ *arklbkla tayvécur.

Or&atrTwn® bu yinatt8a blr surkaH ebrlyo)l 5 m# <A Bu
yianunw blokirnyoyly abanuyan xMra-xLI<1H\

1 Or8anl2wnin§ ko’pay!$b “aiayonw bosbuansliga ba ykaniin
aloblga abarwya”a eéa.

2. BuyitatT aniiok$klanilik xusnstyaH"a e§a.

3. Muskun! w M iTaanwng toacblar airasblnny18a 1a"31r each.

4 MorTnT™ iTK31yasT! 3aylab siolac

5. Oréanl2Ttniné san3b JarayoTT olcWT ola& (ya’™ erkT racllkallar
Kosl bo’Hsblw 3ekTb3biiraclh).

K yHaTtT - LWloxtonlar. K y#artnT uonT 1¥3blT bosbsanb

Turac14' K SuruKéa Tansmb barcba blnktalar ii'loxtonlar cleb alala<dl K1

| Kooltan . K 11 koeKT “Color/iiad u! BH-.Mbwiw T, 2007 y. p364
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ML 1939 ylMaa bega ekslrakiclan alrallb oHn™an ya unw” LUrLLsbl

(hlyklaélcba:
@]
Hs CH3 CHs3 CH3 CH3
1 1 1 1
CHr-CH=C-(CHr)3-CH-(CHr)3-CH-(CHr)s-CH-CH3
0

K1 (MHoxwon) YHaTtw

K yhaninwne wanbai ko'kal o"TMWMancll (uoyos, Kararm). Bwu
Yl(alun 1cbak nukrofiora5léa srlerlana<il.

8Toy 3ayollan
1 Y11xntlaTtT§ blo108§1K abarTyaii.
2. 8ny(laenyawan yinatrlanHné yakllanT yorTs.
3. Cyl|(alwnltné brolo8lk abanityaii.
4. Yiatt B[ nEné knnyoYiwy lar{abk nTn§ yel$braSu&l sanéay
San<lay (xpballaréa olTb kelacH?
5. Yo™’cb enycH™an Yua T T 1ar8a rr3ollar Kektné-
6. A YMatTnweé aykatTtorbla uaniay ka$alllklar keHb cblbp<11?
7. PelMa™ra kasalllh1 san<lay \kaTT eHskra3!!"! na’yaséa keHb
cblaacl1?
8. O Y1llattnTé bob” K aHarrityai.
9. HykatutT”™ bloKHNyCcTy abartyau.
A3KorbT Ki3101a fanclay |arayonlar<la “biirok e(ac't?
Y |(aTTlarga ol *e$l sayoUar
\Ylartlar ymyMa” yanéay xusm*yaHar”a e8a?
A) oinaT or™atrrréa srl:ie2lamacll
B) 8lruklliralar o3 yllisMa 1sblkok elacH
V) ular or*arnrtéa yeiisbta”an”a Toclcla abnasbltm burllacK ya
0 218a x03 kazalllklarw kelllnb cblsarack
0) oyua{ bllan blr*a 1s1e’To1 galln™an ykaTTlar or8aw2nkiast
MPK*T YOMiy larayonlara kolennetular 3Haiiéa 1a4ir s/lalll



2. B] yMamkn yeii$bTta5HE1 say3] Tcxkblar abnasblnuytnw, burllsbia
oHb kelacH?
A) néleyolllar
B) Hplllbr
V) c/sllar
3. Y kaTT Ko’paylb Kelsa, sianiiay kasalllk kellb cbi'acl™?
A) ayllatTor
B) 8§lperY1larnlirio?
V) é]poyitarnto2
4. Owylclaélqayer yLlaTTlar 3u\cla enycH”an ykatTtlar uaXorwa blracH?
A) B]-yitatT, C-yinatT
B) A-yitatT, Br-ykanvn
V) O-yWNaTT, B-yiiaTT
5 Ouylclaé] say$l Yuarrlarrnné aykatTtcwéa uoron’’Lbla ko’m3b
uoblLlyan yo2iolacla?
A) A-yidanrnn
B) O-yLlarwn
V) C-yiarwn
O) B]-ykallln
6. Ouylclael uayst yihaTT p~yallarbokslara lertenltt8 laol Fhamm
bl3oblanacH?
A) BryLlarr
B) Br-ykatT
V) A-yMatT
0) O-yManrvn
7. O-yMarww yay51 oridToclU ar bllan biréa sabul sllnacH?
A) baHs yoé’l
B)par
V) WxuT 1krabl
O) WxunT $anéy
8. B~-YTMartbllarklbléa sanclay Telall tont 3ag”ycH?
A)Kobak
B) rux

V) {erwr



C) Ta&uwy
9.0uny!(la81 uaySlykatT sonnT§ N 13111¢a 15bHrok elacH?
A) K-yihaTtT
B) A-yinatT
V) B6-yharwn
O) BA-ykaTT
10. Or8aw2rch sanéay ykaTT yeiisbTasa <5k ya aTtokbloblar
abnasbITT bu/MNack?
A) B6ykaTT
B) B3-YkalllLLl
V) BA-yKaTT
O) BAykaTT



VI BOB. PPEKMEIHIBbAK

EerTenitar - os3l {ablaii"a e8a blolo8lk «kalllM/alorbIx\Ar.
Perten{]ar en2ltlar bat Heb ablacll. PertenMar (abtlpaél barcba Hnk
or*aw?2Tt'ar(la boraiwan bar xMreak3lyalarT Ta 'luT baroralcla Tboyakla
Kala le2lMkch kalaH2laychb.

PertenMar oaslMlablan”a e”a boY8anb”l ucbun ba’2l xususlya{langa
K0’ra bosbsa kalallralorlarclan keski {uiu sllack

1 PertenHar Tboyalcla 3atarab 1a’8lr e”3b xm5uslyal:léa e8a.
OpinTal s3barolcla (ya’'w pa3l baroralcla, nmortal boskn ya Tayut
AlyTtaléa eéa boYéan Tmbnéa) anorawk kabl*ratoHar*a wasbalan Juiia
Kaina lerHk blMan ~a’3k elacb. Masalan: yollorog perokslclt 3uy ya aloT
boHcla®] k“oroc”acba parchajo\cln kalalara lerteniAwng 1a’3T 3bu
reakslyat kalaHrloycbl kItyoyly kallHralllr {erTr toblan”a blsballln 108
10Tra/la yusaon.

2. Pertenl;lar 3peblk (a>8lr alllsb xun3m3lyall8a e8a. Har blr ertenl,
oclal(la, lasa! blKa knnyo\ly reak3“yaw yok! bIr xI ipga” bIr éurub
reak8lyalarl ka*.alrlay™. Ma$alan: Baxarara [ertenin “a* 3axarorat
parcbalaycl]. $bumn”a o0’x3basb cM3axanlllar®a e3a (a’a™ salltaycH.
Anor”aTk kalaHralorlar bunHay xu3ns]yaléa e8a etas.

3. Hw)ayracla8l bloblTyTuy |arayon!ar IertenMar yorclarwcla saiiy
ramsMa bosbsanb 1unlaél. Bu lertenHatTt” en8 Tubl T xu3msryaii
blsoblanalll,

4. PertenWar 1sblwrokicla ka{aHrlanackéan reakslyalar ckwrasl
birtuncba ken™ bo’Hb, wular ink oratrallaMa kecbacl8an ok3”aT3b-
HAaylanH3b; ~(3roHr, 12oterlar8bl, TrH 8urublarnws§ ko'cblsbl ya 3bun”a
0°x3basb b(I sia*or reakslyalart Kalab2layll.

T 1K or*awrnfarHa kecbacH8an barcba knnyoy!y reak3lyalar ataMa
MennenHar 13bHrokl1<la boracrT.

1n3on atally laollyaHcla, xoT-a3byoT sayla 1$blasb ya orls-oysal
Tayyorlasbcla bar XM (ertenlaiiy “ayoTlaréan [oycblawb kel«an. Non
yop!abcla, acblup ratburu”™Yargan, O’Tla Oslyoéa 3uTalak pl3brbbcla
unayol8an bu” cloy potlMan oHn”an 3blralargan loycblat3ab k"blMar*a
Aagltr ratongan Ta4umT boYuan. ATTO “erTeTaily Jarayonlar lauaf
XVII a377™ IkkTebl yarnuMan 11tly a$oscla oY”™anla bo’blaTkLl, 1836-



yrillh Bbyann lotowclan osKuoron 3blrasr {arkiiniia 80’${ ouslLlanw
parcbabycbl &rtenl pep3T borH8T1 ar“larkl. 1814 >1H K.8.Klrxéol
mnayol8an arpa clouk3an a‘raib oln™an 3blra kraxtalwl 3bakar”acba
parcbalasb xm3ms“yaH"a eéa ekanlM«lw binncbl bo’Hb atu'a™an ya bu
KasHiiyoli bllan {erten{lar baV\<"&é” larv*a a303 30l18an. 1926 yLlLl 8atner
binncbl boUlb nreaxa virteninw knsbl! bobla ajrallb oléan ya v "5
XabTllheéa ekanb”w aunlaci

Hollré! yauMa 3000 8a yasT LLMH lertenl]ar an!ulan8an ya 300 8a
ya T kib(all bollla ajraitb oln”an.

Penneniiar (ar elllyol8an 3ubsltaléa -ara ”"o,8b"rcHa>" ~0,5vb
o’ullkbl bWan nortlanacll. Maszalan: 3axaroraw parcbaloycbl [ertenC
3axarara, Hpl<3r parclraloycbl lerielll MNpara <leb notlanacH.

V1.1 PerwenWarnt§ rlLBK1 ya *a’slr eiisb Texatrnii

Pertenlar Murllbla ko’ra Ikkka éurubéa bo’HicH

1 Cbl&y ougal]lanlan, ya't ~al a-atTok!slolalaldan lasbki 1op8an
{ertenMar bir kotponenLLl {erten*lar <¥bablalLll.

2. A&ar €erten*lar Turakkab ou&lllaréarn{asHkl1 lop8an boUsa, ya’r
n1atT§ larklbtla aTToK [3lolalarclan {asbuan, bo3”™a blnkralar ucbrasa,
mlarw \KK\ koTponenll /érTew/ar cleb ablacd. 11nTé omsll M5
apolerten*, 0’3" eTa3 M31w KolenneT <ebalalaiND

Ko/erTenHar - lertenlally reakslyalarcla beyoska 13biirok elacll
KolertenHar-y®atTH ya yinaTT boYTta&an ko&rrenllariia boYracH.

YkartnH kolerten“ar*a guyMa™lar wtacH Hatt (TMP, TOP,
TTP); NayT (PMK, PAQ); panK/en (KoA, Arosro-KoA); bIAO4 bIAOP;
bloHn; karnLLn.

Ykarwn bo’lta&an ko:lertenllar&a "y c"aé™Ma® kitacll: nmkleoii(1lar;
wono3axanélanung losfall brktalan; Teblloporfnnlar ya bakozozar.
Masalan: Tkoinanuclll kolertenarnt” (bIAO“, bIAOH) kalalwk [laol
Evrub 5lMaicla rarblga™r Tkoinartc! 8urmubl “3bHrok ebw/l Keakslya
LWexariarnut unyMa”oba ~ocblazb TUTKT:

Pbebiuneer Pnncp.;,-, o Bukbatw!ry'\ 2008 y, p-195
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K K

ok3”™an”an 3bakH uay&riifan sbakif

lerTeniiarTn# /aol Tarkai. Perten*allyY reak$lyalarga 131MMrok
ellicH"an Subclral: Toleknlalan nlart kafaHrloycbl PerteT Tolekmlalan8a
TSbalan blrtuncba kioblk boY”anH” 3ababH lertenl bllan 5ub5lra{Tn§
o’raro la’sTéa [erteTn woleknlalantné batTa eTas, baHH &0l
Tarkar ieb ablacH”an Ta’lut A1$rT$Ta 1Bbiirok elalll Oetak, laol
Tarkar bu [erten* TolekulalannTté SubSlraNol biInkiirnycbl SE3ITCHAr.
Pennenllarniné kablwk laolll™ ya 5pe{SLLKHSL bat 3bu Il Ttarkar™a
bo~Yy, boYaér Bir koTponeTH [ertenMartruy Mao! Tarkar! Sipaiicla
n]att§ Toleknlablt la$bku sAlmycbl poHpepiicl rary>Xantné yon
ra(Hka]ian(1as1 aTTokl$loblartné imnkstonai SuruHlan ya poHpepiiii
baz1 bIr atTokbloblar *arkibl(iast Punketona! 8Surublar
ya't “sigetTn8 -5H 8urubl? 3enntn{* -OH 8uruM, cHkarbon
aTtTokisioblartné «karbokx]! “mrmblar!, lwnnt8 aTtTO0 ~uThl,
TptoPantn” tclol Murublan MaoHyal ko’raa™alll PertenlnT8 laol Tarkarr
poWpepitii 2anprtn§ wucblatcbl 5*Tk*mra ko3H bo’Hobl LMayH yuKk” a
kela3l Buwk3a pobpepiic! 2anprnt§ LFH lotonlancla “oy“asHéan
arwnok!8lol:alar bir-bt8a yaatr keHb, laol tarkart Lblal
ALLI3baa 15b11rok elacH. 4l
Perten[ia T T2 lao! Tarkar) ular Toleknla87T18 Jucla KaT AKTW
TBbKW Waci.
Perten! Mol TarkartT”; Bxeta 5l1akH12€l Ko’ nw3bl
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Kamn. ¥1.1.1. PertenHar (ao! Tarksarw e Om/Bb 8xeTa$« (Maler ya Korées
bo’ykba) To’a cbln™ar Ferten* poKpepbl ran]tnw8 ucKasflas; K -
anunokblorala T 7§ clolliCliarl ya nlatT§ lariib ravataln (14-oxw)

PerrenaTwu Wd evH TexawTb Pertetlarnt8 1 3r
TexanwTw T3buninsMa blr uancHa naranyalar boY/l, wularnté
battast lertenlbl {aol TarkartTy 5Su30O%al bllan o raro bukl15bl
nalT)as]éa Merten! - $iAlral Tajtma51 boitkk bo b3bl”a asosianéan.

Smbhral Keakblya
0 Tabs|loii

C

KaeT VI.1.2. FertenWaTwwii 1a’«l efiBb Texalurnii.
PerteT-8ub3lral koTplekBTTe HEALL o’ E.P Her (eonyas! bo’ykba
"YuHYcaHInTy T03 Kel3bl; B-Iertet-anbsara* korblekatns bo3l bo'b3b*; V-
reablya Tab3nManuwne bon! bo’biibl; C-Mo3lM bo’&n Tab3nloTTe asabb cbui5bl
yaCertertns o’r \\obl&a vayiisbl ($plnn bo’ykba)



Pertelll-3ubliia! n~Ttua3tto Ho bo’Hsbl reaxk$lyacla
3bHrok  eMayoc®an  kunyoyy  boMYarwné  polyan2al:5lyabl  ya
<3ePorta{siya<a ncbrasbl yokl bleki/*onlarwng o’nn aknasbtblu OAayH
«cbk! wWwoleknlyar kucblarw bo’3basMT3béa olib kelaclr. Bu e3a or
naybaH<la 3ub3Cra! Toleknlalan PaoHETT” ormnsbl™a 3abab boYacH.

Pertelll: - 3ub3aa* koTplek3TTé bo3/1 bo’l3bl ya o’r*awbl ucb
bobsa~cbaan Llora*. Pennenlln reaksEyatruy binncbl bosurcblck 3ubsual
Toleknlalan Pertell bllan ko\alenl: yokl bosbua kunyoyly boxYar owab
oraro bTkacll ya blrlarcbl oraHy Toclcla ywwuinta kela<l|; IkkTchbl
bo$dlchb|>a blrlarchl oralla blnkTa o’r*anb, bTa yokl kelta-kel keluycbl
PaolMasb™an bIr necka kKoTplek3 bo3l uMacKt; ucblncbl bosslcH(la e3a
reak5lya nalyaslcla bo3/1 boYacll®an yan§l tab3nlol erten! Tolekulaslclan
a’alalll. Bu blxpcblart anyl<3a8toba 1PoclalanacH:

K., K-2
H+5 * [E8]~ 17 T [E8]** EP—E+P
K-1 K2

bu ercla E-erten(; 8-8nb8*ral; E8- errenl-aub§*ra* kotple!w; K-HosH
bo'18an Tab3ubl; K-reak”ya (erK™Hmn;* korklanla8l

Keakblyanllé brncbl bosgkbl K1 bora<lP Pertenl-5ub>{ra{ [E8]
Kucb312 k1Tyoyly bo&’lar blsobl§a \a akHyal:ston ener“ya blrtuncba pas!
bo’1&an 3barolléa bosl boYacll.

8ub3lral Tolekmlalan o128an3bTTé IKKTCbl bo3ywbl koyalenl:
borYart™ wrllsbl ya bo8larsbl bllan boracll. Pertell kablblayo”an
reak81lyawing lerH§! bir necba barobar orbb kelacH.3

Pertet-snbsita! koTpbk3x [E$] HosM bo’Hsbl “ucla ler bonsbl
TPayW v bar 401t E ya 8 bllan tnyo2anal:cla boYacb. blcbTcbl bo3sioMa
Pertelll Tab3nkH koTplek3! bosll boY3a, yakuTy bo”cbiia e3a Pertelll
Tabanlol: [E$]koTplek$l<lan Pertenc ya Tab3ulol aloblicla bo’Vb atalacH.
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Ka3T ¥1.1.3. Perweniar (a’s elisb Texaw rtb A-l'erten™nT” akity
Tarka2! blan $ubglar*mn§ To§ keH$bl anujlanacll
B- lerten{-5nbblra( koTlek.51 bo3lM boYacl; V —reak3lya Tab3nk3Han bo3sll

boYacb; 0~ reak5lya Tab5wubllan a]rallb cblsacH ya lerteT erkT bol8§a oYacia

3bungay cJlb, ertenlaii\ reak5lyant§ CerHM Xa$hl 3HaroitlarSa
(baroral, pH Tubl*, ya bakorolaréa) bo&’Hu,

VI.2. TertenlarnT§ asoasy xo$3alan

YrworMa ko’rsaHb o’LUéwiiiiek, erten(lar ougll Cablan®a eéa ya
&b/ kababH oullbr{>a x03 boYéan barcba xm3nblyaclaréa e8a, 3bu bilan
bkéa lerren/lar 0’218 x03 bo’Ean bIr galor xu$nslyallar8a eua. Bularéa
&rrenatté lertolabNe@1, 3pskslLkHM, Tubll pHTWA 0’28an5bléa
T3balan  3ermyckanH™A  akit\alor ya T élbuorlartné  la’Slnéa
sernycbanH™ aklMya*or ya T§|bkorlaTTé la’5Téa Toyll ¢ K rags

1. TerrenWarnT3 lertolabi'ul Perternlatt8 en2, TtublT
xuavblyallan(lan bln barorar8a ser*rH"&r. Pertelllany )arayonlar 70° C
<lanynuon baroraMa clayot ela oltaycH, 80-100°C cla {'erteniiar o’21niné
kalaHiik x058alanT burvnlay yo”oiib uo’yacH, cx™i unrii Menamrai&yaSa
ucKraycH, batta [lertenllar ucbun Tuayyan bk barora! bo’Vb, buniia
lerten! ynuon aolHkka e8a boYack, B nnT8 baroral opinturiw <leylaclr.
188 Mo Hay\'onlarnTé iarkiblas: ko'peblUk {erteniar wcbun ené
fAnlay barora! 25-37°C cln.



Kasn, ¥1.2.1.1. lerTelllally reaxs.ya (bldblnr Ha.oral8a bo8’HiHUT era/im.

a reakslya 1erl18Tin§ barora®a bo™'L, bolcla ollsbl, b - TlerteT-<xuwl
aenaTmra551ya5]§a bo&]y bolcla baroraTTé pagsaYisbl;, 3*relka opflTa! baroralll
KO r3alaa)

(0] 81111k larjabklaél {erTetlarnTé barora! opiATwT 40-60°C
lem™ bo bl 1. Pa51 (0° pan pa$l) baroravarga lerTenHatT” [aolll§!
pasayacH, -60 C (lan keyw bu{unlay loxlaycl.

2 PertenWar /aoAwwa TtaHH pHNT% layT. Pennewlar Tul
pHTNé O Jrrla bat 3ex*ncHr, ya’t bar bir lennerm* Twmbll
pHNweé Ta’lut dpyTanéa wak wa] MNaolllkka e8a boYaia. Bu ulytal pH

opiATurw clebafablr

Ka8TY1.2.2/1. l'erteneally reablya «e//uTwo Tubta pbliyn boyLiuma!
(&relka pH opHwKnT a yo’nalsan)



Ko’p &nvenllar neyltal abaroiicb yuuon &arajaga Mol boYacll.
Pertenllarwng lNaolll&l1 pH Ly Ta% a uarab ke3kT o0’28anb MNracH pHwnN§
optaTal Ly Ta*l WrH {ertenuar ucbun bir xM eTas.

"HN\al Y1.2.2.1.
PertenHar lMaolll«!8a TubIlr pHNT§ *a'«T

Kerten! pH Perten* pH
Pep3L 1.5-2,5 Kablara 6,8-7,0
KalepsTt B 4.5-5,0 breara 70-72
8o’lak aTtllaras3! 6.8-7,0 Pankrellk Hpa2;a 7.0-85

Tnp3T
Icbak $axara/a51 5.8 -6,2 Ar‘tara 7,5-8,5
ATtllara 49 -52 9,5 - 10,0
(wkLin]8an <KT
3bkas!)

Masalan; pHnT§ opiaTal “MyTa™ pep3T wucHun 1,5-2,0; 30Yak
amnla?a81 6,8-7,0; 1np8Tt 7,8 éa len§. pH TuHkwné o’ruansbl Merten*
laoHya{iAiH pasayusbl®a yok! bullnlay Co'xT3bl”a oHb kelacll bla™acla
&rrenlnT§ Mol Tarkar &wmkllrasdl burllac.-3

& Pertenllartn% alllyatOHan ya bldblioHan. Pennetbwnn”
&olll§18a barora* ya pH”am {asHuan, reakston TublMa 18}LUrok elayoléan
bHrualor kK1TyoY1ly rTxkblar baT 1a5ll ko’'rsaacll. Keakston TublMa ba'2l
blr »onlaTT8 rebHrok en$bl Merten! - 5ub3val KoTp”ek3x boslM bo’msblw
lerlasbiiaraél. Bunt” na*yasMa lerTtenllH reak3tyanT” [aolll§l otAalll.
Bun(lay To<l(lalar akHyalorlar (leb a(alagl. PenneTvatdy reakslyalariu
Kabl»21loycbl Tocbla reakslyacla beyo3ua 13Hurok ebanaycH. Cclalcla,
a" yalor bllan lertelll: oYua5lcda uanclay<in' bo’sb kK[Tyo\ly bo”’lar bo8ll
bo H$bl TuTKT. AkmyacorHk ya?lpaslir ko’pTcka kaHonlar ba]alacll
$Pe*3llk akmyalorlar8a, Ma', K-+ M82% Ca™, 7,1 Kabl Telall kaHonlan
“ralll. Mazalan, lMpara lFerTenlTT§ laollkin Ca" yorclartcla o3blnbla,
a<leno2lnl:riroSiala2a Mertenfnwe, laoll[«] 10r naToyon bo’lMabl ucbun
blr yauparwt* o’'r"éa K', Ma , Mé '+ Ca 'kationlan bo'l3bl TUTKT.

A~eHwr®a 1'rrclple’; o' BiocbeTbin,”. 2008 y. p-207
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PertenlltayY reak8lyalatT}> TaollwT! pasay”rnycbl Toécblar
T%I1lblorlar peylach. Pertermamy reak$lyalatT”, Paollléul pasayiinsb
kK] Xll: konkuren* (rasoballl) ya nokonkurell (DK}obal512) yo’l bHan
atnaca osblrkacH. Pertenlr Paolllbigu rauoballl pasayitiniMa reakslya
3ur'alaw pasayiarnycbl To(Ma (T7Abkor) kubsHa! raslbl blzoblanacH ya wn
Penrnet1 8vb%lxalw bIlnkiAnb olacu8an |oy8a, ya't PertenlTtng [ao!
Tarkar”a bTkab olacH. Inélbkor Turllisbl *balcla8Ta rasoballl pasaywb

awal8a o3blr/lac/l.

I € €
1*5 I P P
< «
E-1 Konlplek< HL
|Fao! eTa5 1

(1aol boYTanamn)
Ka8T.VI1.2.3.1. Kasoball w bMoHarnw” {a’an-|(¥YX Kreloylcb $xeta$>
0'yKba).
E-Terten{, §-5vb3/aT: P] ya P2 reaks"ya Tab5ulorlan; 1-11buor
OeTak, T btior lay! Pertenltn§ lNao! Tarka?l ucbmn 3mbsiaal bllan
rasoba’asbacH. Perten* Paolllé i rayobatll pasayiinsb saylar xarakalercla
bo’Hb, BubxballT nuséon «ko’p boYranga Pertell: - Ty,lblor
KoTplek51laan T bKOrT cblyansbl TUTKT. K.auyobalH
{ertenllarlné raoll§IT pasayian3b Te*ocH nbblyoii3a Ken§
uo’ManfTouypa. MabSalan: bak*enyalar KOTonMan yuuurfan TrH xM1
ynuntH kKasalllblann pgayobsbpaa svAranianviclll preparallar s1o’Wanbacl.
Bu preparallatT” Sldura$l paraatTtobenroy kblo{a$! Slrvkura$léa
0’x3basb bo'"b, baklenya bu)ayralan wunclan Pola{ kr3blawn” 31lerxga
PoycblanacH. Pobl kn3bla ‘baklenyalarTné asobly larklbly 8T
blzoblanack. 8ullManMarwclwng 5{rukTra\4dy o’xibasbH" bl5obl$a erten!
KoTplek$lclan paraatTobenroy ki5lola$liu 81alb clvuyanb. PerteTt {a’3ww



10’5acl, naCyatda ?0bl K1$lolaw 5tlerlaycH|>an bak”“enyabTT» Ko0’pay:&H
lo'x1alllacb({orTo2lanacb).

H2M-(*\ -COOH

n-aTtTobenroy 1mnslo(a 3yHanManmiAa

PerTtelllainy reakslyalar laolllagil rauobarH pasayluwbéa walona!
K15lolaT ruwsol ulllb ko’r3amsb TUTKT(ra8Tt VI1.2.3.2). Buncla reak$lya
fAnyl (aglcba bora&:

; 10 .r —-aca. -'oce
- Vv —.. % y I
- -
T -—b Db
l.(-nr,r H '00C | -mfOCC
3ablnal bLuarsc uelort| reaks.yariur?

blokbTubl

Ka5T1/11.2.3.2. 3uk3wable*inéenara To'ana( kblo(a31 bHan rauoballl
w/blHarwbl

Malonal: k13lola ankaTa! kblolanTé éoT0lo&1 bo’Ub, nnéan lMaual blKa
TelAl §urumbl blan sllaciA, bu gyrmb ok51(Mar3ll xm5Lllyaii8a e8a eTas.
AS8ar reak&on Tnbk”a ko’p ruwgclorcla Talona{ k!5lola sf0’3bk3a, reak5lya
buiwlay {o’x"aycLl, A8ar &wm reak5lya™a Ko’p cTuéor rrucbrga &ibflral
(3uk3Ta* K1$lo(a) S0’3bM3a, reakblya yana clayoT eCacll

Kauobablx 1nMHKOriar Nerwen”aTT” ol Tarkar”a (ya’'w subsiral
bMnkacllan ~oy”a) blnkTtayH. 5bmnT8 wmncbun lertenlUT” TaollU§T1
pa&ayan$H éarajasl 3umb3ka! kowenlralllya518a bo”'Huy boYTayc”rasT
VI1.2.3.3). Kasobal512 wwlbkorlar lertenlaiiy reakslyalar wcbun rarur
bo 18an 1a01 §urublaTTé 3mubxbra™a Lw8balan un8an o’Tun buracb ya

°p11 wolekmnlablTt ck”™MorTta’ya”a wucbravisb yo’W bllan {ertenlally
&0'HKT pazayiirac.5t
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boelaui>b

ra(alkerb

LLArK&r

Ka8T.Y¥1.2.3.3. Kagobaisi2 “ay”ar' w™'blHaw3b

frerrenartrtg xpeblglwy Pennetlar bnk orfar2rt]ar(la
boraé”an blokTycTy reak$lyalarw ka*aH2iay(1l, ya'T nlartng
biokunycnuy  {aoHyalAT bosbsanb Tluracd/l  Pertenrlar amor”awk
kalall2alorlarclan larsa ullfb, 3pelUfk 1a’sir Alllsb xubiwyati™a e™a. Bu
5el5111kl)k  xu3ublyath Wik oratrrblar®a  xo3 boY”am  TublT
xmBnblyaTlar(lan bT bl3oblanacl], ya'w [lerten* sub3irai§a kal]! uyml™a
LW3bMan”ay T03 Keb$bl rarur. Hecwr” yauMa lertenllar spel ALLKH UTL*
AnyMa” a508ly 1vrlan bor.

Abxolyll xpeblpklk. A”ar Tennenr lada( bTa 8ubklralllta
parcblat&b yok! ltoml bo'bxb reablyasw kaTHrbla, bunga v ab5olymnl
$pel5Lkbkka boYacll. Mabalan: wureara lerterll blua TckblaTné -
karbarlWlTn”® karbonma! an§](Im(l ya aTwuHakkacba parcbalar§ll
reak51ya51M1 kalllMaycl. bTea2;a baiio TocbeyTa bo5llalan§a baT 1a’sil”
Ko'r*taych.

N«2
| WeT a

Cc*° HOJ]? CO; + 2lla

Karboatu!
Ablo!lyn( <furH\wy xpebly}kk. Bu x*lUa™m lertenllaTtt” Toblyaia
$bunclan 1boralke ular blr-blnua o’xsHasH TrA”an blnkTalar8a 1a’sil
eTcH. Masalan. alko8oi(leéidroéenaza, a$o$an ell pri-iAa LW'Sr efacH,



lekT Trrcm™anTaean xanprH yuson Tolekulyar bosbsia 3pnllar8a bat
la’$lirko’r3alBbl TUTKT.

CW-CH:OH - HAfl —————/ — » CH,-C-H -HAQH;
0

Mkbly %aakN\dy $pebl/1k/K. Bunpgay 3persllkHkka e”a boYéan
rerten{lar Svib$lral $TwkCwabl8a betany, bo’Hb, Maua! vlar ruklbiclaM
latyo\ay boé lar xLl§a sarab 0'x (a’3Tw Korsa™acb. Masalan, pepsT,
(np$w oual T o leknlallda™l pepiiac! bordart ~ldroH2laycll:

8lereokiTyoydy xpeblK/K. Bun xNpga” 5SpelslUkHKT [lasia* opiak
Jub{clan la0l boY”an TocMalarcla waesllals  Moclalar alTtasbTuyl
ayonlarn<la 1$bliMok ellkkHan ko’p TaHAy or”aTk blnkralar opiAk
3laMan {aol bo'lad/l ya oratrtaa blror-bir 3*erecl2oter 3"aiAna
ucbraycb. A8Sar reakstonn TubH 1kk! X1 “rotergan LBbk1 lopSan
aralasbta<lan iora* bo’ba, 8lereoknnyo\ly 3pe”slllkHkka e8a bo4ran
lerten! {a'stpa blal 3vWbslxal8 yaTw parcbalaracH. Masalan:
proleoHk {erteniar, ocbkla &sal b-3baKicla§l aTTok13lolalar(lan {asbki/
lopean pepiiack/larn parcbalayc/l. O-3baklU” aTTok13lolalarSa esa 1a'3lr
eimyiA 8bmn8a 0’x3basb, laklalcle§l(1lrofere2a lerter baT b-laklal
KblolaTn& ok3l(MaT3b reak8lyas3T! Kablblaycll, O-3baklclaél kbloT&a
*a’Bir etaraylLL

8bluklay st*Vb, [lertenidarmmé 3pe’lUkU” umlaTTe en§ asosly

xvvSlyallaryan binc/r.

Y1.3. PertenHar k1a881/ka181ya81

Pertenllar TNk or*atrniAattg batTa bujayralan  ya
lo'atlalatTé {arkll™a kTb, uvlacla boracll®an bar darclay K Tyoyry
reakblyalar lennentar yor(lanucla kalalrlama(1l TTK oruawrrblarwn®
lMaoHyat4 MernwenHarup boHsicHr.

Ho21lrél yas”an 3000 pgan or™s XxMra-xN IdlN\ovel &nnen(lar
bo’Hb, LWaTT#, 30 tobora ow'b borTos<la.

1961 ylll Halsaro blokTlyo kb HOToTAan Muwléan KOmiAs'ya
&rrer*lar  KlafblMal®lyssl ya notenklalurastl 13blab  cblasan.
PenneTt]arnlné bir-brclan Mara ala®ean o'ruja xo03 xwvelyal:lanclan bin



uJar ka*aHr pgflaéwan kmlyo\ly reakblyalarcr. 5bu 3ababH, KorTssryr
FakH™ K1a551/ikablya§a MennenllTé xmckb ana §bu xwn$lyaia aso:
ullb oHnan,

tOassllikayatia Mennenilar kabl!/ uHTcbl reakSlyalar Minga ~aa"
3Tdar”a bo’Hnac. Har bir lertell o’r nonu8a e”a boHbl bu rom
XABITAITIE norww baTga reakyanTt” wnnl awuloycbl ya «ara>
Lo’sblTcbas®a efa boYtan 3o’réan lboral. Yan§l blassllka’yaii
slleTaHk noT]ar bllan bir ~aor(®a 18bcbl (1rylal) nowlar baT 3ac’an/l
Cloly,an MaSalan, karboartc! art”o“cbxfara letaenllwiw, 13bcln noT

vrearacbr.
Kort$51lya lertenHar Klab&llka{8lyaiil bllan uryly bo”’'1lg bo’18r
roweral5lya 515letablil 1$blab B nortera”“ya”a koYa, bar bl

{erTelll (o’lWa aontdan "bora! boY«an 3bllU"a eMa.

5bfmla&l binncbl Son lenmenidar as3o3Ty StiAarclan “ay$™ bLuSr
realk<]H exkan%!|T bHobrach, K1aS5llka{$lyaéa Tuyoitiu, lennenllarmr’
uny”~a” 6 1laad051ly 8 T*a boYTach:

1 OBAcloreclvikla2:alar

2. Tran${eraralar

3. C1™roalaralar

4. naralar

5. lroTeralalar

6. n"aralar (5lnleraralar)

Har bir a5051y 3Tl o’x nmaybaHéa b necba Kkblk 5T%a boUTtacl
AblMa™™ lkkTcbhl 301 ana §bu blcblk 3TVanun 1Talalaxil By blcblk 3T:
ok51(lore(1BbKlaralamlleg crerorlarcladl  oksldlanmycbl “mrubw  (2-able”
yok! Keron «grvb ya bokaro); lrars*eraZalarcla esa Ko'cbThblychl §utium
~Mclrolazalarcla ucbra®an bo”’3ar Tntllo(lalay™1l. Har bir kioblb
51NTo 12 naybaHcla yanatda Kkblkrow, KTiAar*a bodTacH.

8bllrclaél wucbwcbl 3011 ana 3bn blcblk 5THarwng 8lnlcbalarT
bliclrac/l Bu $tlcbalar okl(loreclvkl:aZalarcla reakssyaéa |&bTok eluych
ak3epoTT” TunT Tadalaycdl $bliadla®l 3 (a $on FenrceniAHT May5™ rky
Tananblumn Ko rzalacia Masalan, 1,2-3-€oson able”iiyobl kelon boY™ar
ya ak3epon Tolekulyar Krlorocl boY”an ok$lclore<lvklaZa ekanb™T
blblnacb.



3bl 67an10’nTchbl 3on SMchalarcla®l &nnenllaTT§ larmb rasarTT
focblaycll. Ma&alan, wureara lertenlnT§ 3blln 3.5.1.5. 3buniiday slllb,
§bl& {erTenllT§ ro’yxa{clad! o’rww 1{odalaycH.

OkMore/lullblar. Bu 8lU%a Hujaytalarcla8l ok3"aww3H-payranH3H
reak3slyalanT kaaHrblyawan Mermenkar bira<\.

Ok3kMaww3b reaks]yalan iavb$laklan (<lornorclar) \ocloro<l alOrnlan
yokl elex{ronlariu amatAsb bllan, sayTanHs} reakslyalan yoé&oroc!
alOTlanw (elek*ronlarT) aks3eplOr*a blnkiansb bllan boraii. Oononu A
barE bllan, ak8eplorm B Karll bllan (Focblansa, ok8lcllana$b-saylanHsb
reaxblyalarl UTUNHY Ko'Tusbl yuy”a~cba boYack:

oklLorelAabast
AH:-B , A-B

JH-yo(loro4 <beorl B-Todorod akv/eptQn

Oké8l porebwlaralarua (enldrorenalalar. ok8lparalar,
»*oxroTre<lvklaZalar ya perok$lclaZalar kkacH. bYar Mark'bkal! 8pelslik
Ko&riwenlar ya prosleiik ban blr-brclan  Vuy, ufalll.

Ox81(lore(lvkLa2alal' Ikk! MumH”a bodTacLl.
a) aerobH <leBlckoweHaralar: vlar yoeoroc! aNeT!an yokl elexironlart
beyosija Klzloro<l aXoTLa mraxXach,

/ H

5 ~ O * —57ywljmn - H'Cb, 5 -SR]
H

AerobH &e&1(kera2alar¥a ok&1(laralar Klracln

b) anaerobH (leéldroéenaralar: wlar yogorog a(oTlanw  yok!
elekltonlaud Tolekmlyar kKlsloro<léa wuxaanay, balkl boslla oraHy,
ak&epbara beracH. Tark]bklaé» ko“erTenkar S$aula$bl8a Ko'ra,
"kominawk/! ya HayTM (3e”roaenarabl bo'Hb TUTKT.

CH3 -CHOH-COOH+blA1lNE'ka* KI* T CHA-p —-COOH+bIAO H+H
0



Trang/rrarablr. Translerarabr Tna'lmt alotlar ouwbunnn”® bf
bTkTaclan 1kkincKi buwikTa8a Ko’cbl3blw Kablrrblych.

Ular blr necba “mrmH™a bo’Hmacii. Ma8alan, atToman5{‘era2alar
aTT “urumblart bIr buwkTaldan xkkTcbl blnkTa8a Ko’cbTebm]
KalaHrlaycu.

11aTT8§ KolerTenia yiAaTT B6 wing§ bosMasachr.

o
I
C-H
C OH
HO--C** "C~T]| (—o—p=o0
|I4-|>"——(— nyct O H
puicbk3aHoala!

3HuNw/ckk, TeM*ranblrera2alar Tetd! §urmblanT (-CH3) ko’cbliracl];
Kreabinknasa Klealufo5lal bo3ll bo'M3blw  kalall2layeH, “ek$okinaza
~ek5ora woleknla81”a MoxLU mblw Ko'cT3bw Klall2lay(In
ClUrolxrLr. Bwn lertenan Turakkab or*awk bTkTalaTTé
To3ekublan icbl(iasy bo§’lart $vny 15Mlrokicla w2ib §icroiiziaycH. Ular
Uunyiaarr MTUTTY Ko'Wwwb”™a e”a boU”™an reaksiyaiariu KawiuriayclT,

KrMs-H3O0O-E*"ap-KaOH

Ca@roiaza BT necka 8urublar§a boUTtacH: eSleraZalar, SLikori@arazar,
pepll1a2alar, poHIo5Ma(a2alar.
E8leraralar —edr bo§'lanT "M<lrollrlayc

Kr C0-0-K:-H:0 3~ KAKH-K.OH
OHkorMara3ar -"Hkor” bo"danH "Mror3ayiA.
KI' O K:-HMO KJO H-K20H
Bunida K] - Tono, /1 yoki pob$axancllar; K2 - baw Tomo, LW yol
poHBaxanc! yok! $pls yok! lemol “mrubw witycbl wleyocl (ablati™a e8a
boUTaan Toé(la(Tabalamn, "Hkoz1(uarcia§] a$konlar)
Pep{blazaiar —pepna boYarT Marouriaycu
KJCO>X: +H:0 ~ KiGQ3CH - HN\K;



Bu yercla K] u K2-cb yokl pobpeptiac! 2ab™Milancla{»1l arwnoHsbblar.
PoHIMo5Ma{a2alar —-Mo3lMoan”~cg borYarT §ldroll2]aych.
lnaralar-8umbliia”cbl 3uy 15bMrokl$12 TadmT éurublatT§ agabsblT

kalab2laych. By Mertenanuné viollyaia LLUMayW 10’3b boYar bo3l boYach
YOKIr TauwmT uurmblaréa™n uo’sb bo*Yar wurllacl. Bwu FertenVara
alpolaralar, aekarboksarablr Kkacb.

Oekarbokslablar  gexkarboksllaw3sb  reakSlyalant  KablblaycH.
ATToKW oblaTTé pgekarboksllaT3abl nmalyaslcla karbona! am8lclcl ya
le813bH aTTlar bo3l boYacb, buw *my*(laé” cba 1oclala®H TUTKT:

K

nk—eH—cooH - (B — HBLH€eH2H4C0a

Ke*okbloblaTT8 pekarboksllaT3sb reak3*yas! nalyaslla 21e§13bll
able”bl yok] kelonlar bosll boYalll.

COOH
CH3
CI_ ° okbaloa[$erar<lekarbobllara OI _0y-co,
CH, |
1 COOH
COOH
oxaloaraerd kblola prv\a; Ki5>Ioa
CH,
CI: o prnnTuaekarbokbMara 0
CHu— Cu 4y-co,
COOH 4N
BN aerac abkebl

lioteraralar. Bu 3T%a klra<%an [ertenlar bar XN\ or*aTk
bTkTalaTtT8 120Terlarwb reak3]yalant Kalab2laycH. Keak3slya
nagasha Yockx /[ losral, aw! ya boSb”a aloT “mruMan Tolekulalararo
Onn alTvasbacll. keak8lyawn& Wp~a uvarab w\datl 5inicbalar$a
boUTacb. Maxalan nwla?alar, laloTera2alar, ralSeta2alar, eptinera?alar,
Ir°Tera2alar ya bokarolar.



U %earalar (BllLemaxal ar). Aclenort{nPo8l:al ya
nnkleo2]a!nro5M0aTing  parcbalawSb  enertlyadl  blsobl®a  3T/er
reak5lyalartl b&ara NennenHan kalllHrblycW Bu 8T%a rwso! c] Vb alafl -
KoA -3T"elllra, pkmyalwrboksara ya bo8baalariu oH3b TUTKT.

Abll -KoA -3TMara a;8*al blsblanTé ol bollla81 a“3elll - KoA §a
aylartblT ka*alirjay(ll:

CH, CH,
| + HE—KAHATO— »1
COOH CO—-5—+10ABHPD,+aM
ANl aellIKoA prio/ob/ar
Merten(lam Knjayrada JoylaxM$/1l.  Pennellllar  barcba

Ho"ayralar(la, blolo§*k &myuifHklar (o’5SvnHklar sblralam, osbuoxonYcbak
Bblralam, yon, Hmla owa rcida BUYy~H”, 3rya’k ya bosbualar)éa cblTo
Tay)mb. PertellllJar Ink orfawrTiia ya bryayratda barayar rwagorga
laruplraéan. Mazalan, pep3T 056"020ncla, Tp3T ya [para o'n Il
barTop Thak 3blras®a ko’'p rr\gooriia mcbraycl. Atlara o8b”oron ®i4
ber! 8birasl(lan lazbuan 30’lakda, KaT nnsieoMa  “oncta, “arpgg,
Tvllarcla, vwb cb™Mayodan (lodarcla ko’p  rruyréoMa  boYalll.
Hwayraiaa™ lertellllar TauunT 3tAvkTra aso3'bla, ya't TeTtbranalar(la
bo§’1an8an bollla ncbrayc.

Barcba luw)ayralar wucbun wTwTny boYuan “a‘ayonla™<’a 150K
€Taa]san Mennewdlann bar X b/dla\Talarcla cbaiisb TUTKT. ATTO
XrgBlasb™an  lwjayralarcla Mcar 3by bujayralarnT8 tawkslyaSl Hhn
bo"Hu bo’ran TlertenHar wucbrayc/l. HnyayralaTT8 bar bir 3iankura
kTponelllla mwung Minkaryas! bilan bo§Yy, bo’18an aynT Pennetlar yok!
Mertenllar 818{etabl TM]a5%aTla5b8an boYackl. Masalan, TiAoxonclnylarcla,
azosan, enerya®a boy bo’l18n blnkralart bo3/1 ~YS11 reakslyalaniu
Kablbloycbl Tlertellllar, ya'wn Kreb3 3'H, elex{ronlarmm§ Ko’cbl3bl ya
ATP bo3H bo’/3bl bllan bo”’ by, boU8an MerTewlal”oylabb8an.

V1.4, KolertenHarnT|» LUrilsbl ya kla$bllikalslya$l
Kolertelllar 1xkk] koTponenlld Tennewdarwrt™ [ao! Tarkarlall
blzoblaracia.



Hond¢g uywll awdnéan 3000 8a yauT Tlertenidariian 800 (as!
o’2larwe kabllWk JitkS5lyalanw ouy3ll  *ablal8a e8a bo 1TaSan
kolerteniar owaH aTtaléa osblracblar.

KolertenMar reak5lyalanla beyoska rabiirok elltbdi KolerTeTtlar
lennelllatdy reak”yakréa M Tarkar ¢gp5nu ~*avicla 15biArok e*acb. Pao!
Tarkar bu lertell Tokbla3dTTe tnb3TTn blntartcbl A15mmcllr(ra5t
Y1.4.1). PertenaTTé kalalwk [aolll” ya 3peLLII7IKH’\ baTt 3bu lao!
Tarkarka  bo™HacLr. Buniiay Ferren{lar AaKLwua KO pcblHK
okblreéore(lvk{a2alar ya Translera™ar, barcba Heéaralar, &bumuné<lek blr

pa(or 12oTeraralar KuacH.

UnbltH  Apolenmelll KoOtraer

#O.OK *w +E =3)
/

KaeT ¥1.4.1. Kolonnelll Tk3"ya3TTa &xeTast (A.Konearoy \a B.8Hepar (ar
bo,yicba)

KolertenWarTne, knnyouuy lablabd MmrHcbar. KolertenMar kioblk
Loleknlyar Ta33aua e§a boU”sn ortawk ToclclalaraH\ KolertenMar wirfl
Xl tATk3lyalarT THajaracll Ma8alan ok3”“claT3b - say”arllisH reak5lyalan(la
kolerteT S$llaAla [Mpoar ki8lola. 8lulation ya leTlrportannlar,
b8MoVpl(llarnté blo8T*e2l(la wiAgw<Ne:>[a*-xolT ya baka/o. Bungawn
"asbuan ko’phgna ykarwblar koterteniAar MNank$lya$wl bajalacll



KaeT ¥1.4.2. Perten* 8b8TaC 0’rla31(1a8l ko\alenl boYTa”an bo§ mr|*
bo$ bo’Msb 3xeTas!
KolerTeTlarnllb TlerTteTtaldy reakslyaslda§l [lwunkblyalam a303”a
upnylclatl énruvblar®a bo’b3b TUTKT:

1 Ycx3onx} ya elek{ron laskuycbl kolertenllar - bwn Mrnk™a
ok$ldorecinklara 3TA"a [a’U H MertenVlar bllan TKotAnarwiclLL
KolerweTlar, AayTW Ko”erTten”ar, Hpoa* Ki3lo*a&l ya §1lnlaron lara(k;

Jeclyal Y1.4.1.
AynT ko*ertenlar ya nlarnt§ Lnuluyalan
MolLLl KalllHr M) ma(™wan Ko'cblnlacLi8an
reakslya lvin énrnn
MkoHnarrnéagenT OkK3”MaT3b -“ay”arllsb H(eleklronlar)
UIrvileollcl (KAO)
N 1kolTarwiclacleiun OkskMaT&b- "ay{a™1"8b H(eleklromnlar)
cHrmkleoll<l
lMosll (bIA3P)
Pla\T-acletn cltvk]eollcl Oks~c/lawsb- uaylanHsb H(elexk{ronlar)
(PAO)
PlayTTononukleouré Ok3kWMaT3b- vay™ar*Hsb H(elekrronlar)
(PMK)
OeT Ok$lclla$b- yayllrilizb Eleklronlar



Kolerten* A OwurwublarT laolla3b ya PJlex(rormlar

Ko’cblnsb

blpoal: K}51lola Abll Surublariu Elexlronlar
Ko’cblnbb

TlaudnplroloSral: AbI1 *mrublarw Elex*ronlar
Ko’ cl1lIb

Broian CO2 w boMYasb co2

Pwpaok5allosLl ATToOK!8loblarn!

pereatTlasb ya
bo3bsAa reaksrya

Telro8klrolola{ K]3lo'a Blr n~eroclLl
rraétenblar
TeMaboHrnn
KobarTia kol erwern{lar Max3un3 reak8lyalar
2. Owurablarw ko’cblrunycbl kolerwenclar - {ranslera2alar &rtTl bllan

bo&8'Hy boY”*an aéenorTll VEEIITH nreyoclartn» [oslall edrlars,
a’etilMa&b (a(3llasb) ko&rrenl, lelto2i(lrofola* Ki8lc/B bwnéa
peniiok3al Krracl;

3. 317erbl3b, 12oTerlawsb ya a - w8lerocl borHanT wuruychbl
kolerTenlar - bu ~nrub”a 1Jaralar 3Ti%%a 01 (L FerteniAar brian bo”’Hs
bo’18an bloHN \a kobarucll kolerTeniar ya Teblloporiinlar knacll.
O™myMa" ¥Yl4l-zacl\alcla aynT kolertenHar ya wlarwné a$08ly
MTkslyalan kellinl&an.

8woy 3ayoHan
1 Pertenldar * l(auTurTy LLBbuncHa.
2. Anor*aTk ka’aHratOHargan blolo”k kalObratOHarTn”
3. PertenHarTné M2 LW&bl.
4- BllNya rkkr koTponenll {erteniAar.
5. Pertenllartné akidy Tarkar'an.
& Ko(erweTtlar ya nl1atTt§ lMNnk&lyalan.
7. PertenfarTn” ak/lyH wa baroralTn” 1a'51n
8- PertenllarTné akii yH”a pH TvblLTn@ la’8T.



9. Oanclay bTkTalar aktiyaroHar aeb ablaé]9
10. Oanéay blnkTalar NennermPaTT” T abiioHan clebalalacll1?
11 Pertenllarwm®. ab%olyy{ \a T3bly 3pellllk”a ruwszol

02111
12. Pernen(larTling *a’slr TexawrnTnT Wkbmnianm®,
13. PenneTlaTT” 3THan HAXIA 1msburicba benns.

PertenMar Tayruwuwa <H4 3ayoHar
1 KoPenineTtlar geb wta’a ay!lil?
A) lkkl koTponenll Perterrlartn& Pao! Tarkariua
B) 1« koTponenll Perterlanllng ossll
V) Fertem-$ub5{ral: koTplekm”a
C) ba'2l biratTok”oblar rarblblga® M'unblona! *urublar*a
2. Brwlo”"k kalaHralorlar ya’t Pennemkr anorfawk Kabll2a*orlarc
uanpay Pars aHacl'1?
A) (9511 {ablalui e8a, Ta4mT pH, opllna! baroral;, nortal bosl
3peAKIkK
B) TullT/r boléanlinl
V) blolo"K Takrotolekmnla
O) ynaTT bo lamikl
3. PerteTnlarwn”® akHyH§! sanpay Maxlorlara
A) pH Tubk, baroral, akH\aforlar. T§IH/A01'lar
B) Lisbs! Tubk
V) blrlatcbl xMwKLLraswga
O) lo'rllarill biavkllras“a
4. KerternlaTw” Mwlar®a bo’Jlwsbbla wlarTny ugy5l Xm3nyam &
ullb oHnacH?
A) war kalalr sMMacHan blTycmy reakGlyalar MT&a
B) lertentbrnt” lw:lU$biga
V) Tolekula Tag8a$l a
C) reakblyanlim® pH Tubw”a
5. 13eMclroyena7alar MenneTlarn»n” yay$l xTM*a Tan3mnb?
A) ok$lcloreklaZalar
B) lrar$era2alar



V) 12oTera2alar
O) Hs2alar
6. TransatTlaT3b reakslyalan uangay Pertetl1 151uroklcla boracH?
A) aniianoltan8lera2alar
B) 81(1rola2alar
V) 12oTeraralar
7. Peptcl bo8Y T unylpa® vaysr lertexu nracH?
A) Pep3T
B) bekarbokallara
V) ATTo0”an SPerara
C) ATWara
8. Ok3l(Mawsb”ay{anH3b *arayoTT uay3l 3widan kaCarblylLLl?
A) okzlcloreclakla?;alar
B) §lclrola2alar
V) 12oTera2alar
9. KraxtalTt umylcla™ uaysr Pennelll parcbalaycH?
A) aTHara
B) kablara
V) 3axarora
0O) Talara
10. ATP ener~ras3! bl3obl*a ockHy Tolekmlalarclan wurakkab blnkTalariu
bo3H bo'H3blw kalall2lay&l8an Pertenllar uays! 3TP~a Tan3mb?
A) H8aralar
B) *xan8Pera2alar
V) Ha2alar
0O) 12oTera2alar



VIl BOB. COKMOM JIK

Oortonlar ybMarTtlar bMan  bir galllrga bloloMk Taol or8atk
Toééalar “rbla3”a Kra<ll OorTtonlar enéoknn berlar yok! tbla
3ekreblya bBur\arya 18blaTb cblaMalll. 1cbkl aekreTya berlan To3bl3blb
18blay/iéan bir bubln 1121T- envioknn 815leTaw {a$bkl uMac. 1)T
bosbManb LWracluin Tarkar nHyanT” IxM$o3laslléan cbetaraH clolrasl-
“poblaTun3i bo'Hb, n Tarkarly akab luwruiclan kelacnm&an 518nallarT “abul
allacH ya THératyaksbnrcll. pabml uyldn”an 518nallarSa  “ayoban
ApoblaTtn3 nHrt" otllar cleb ablac/1”an bir galllr ugoblarTk
bobSbrarmVeb® “ortonlarw 15blab cbluaralll ya beyosida mnT” 1a8icla
Joyla&béan ~poiar~a uralach.

Pepiic! lablaii&a e&a boY”an bu é0rtonlatT§ bar bln “dolwwune oLl
boYarnT”N éEonnon *lab cl”arac%an buayra®ruwa evib bonb, mlarw
8orTona] 3ekreblyasT! aynTt-aynT bolcla {er"3bHnkH yok!
Sexklmlasbllracll OorTon 5ekrel5lya8lle2laSb8aricla “doiar $>orTonlan Ko’p
aalacLl ya uon orual penlenk euclokrT berlar (yallonsnmnon ber, buyrak
nalN berlarlnTé po’3l A15rTT AWy berlar)éa bonb, mlarcla éortonlaTT§
13blab cbVaM1785" ya aaliH3blT kucbaytiracl. BunT& malya8l(la bum
berlarTné éorrnonlan ~ Krok&T, Kortiko8leroldlar, 51y 3lerollllar ya
bosbualar ko’p a®aiiHb uon orygH or»aT2TTNé baTTa y’nlflan’a evb
borain ya Tana 3bu “oTion wucbmn w8lion bl3oblan®an (o~Tawné
bujayralan wToTéan “abul ullwb, wmbl*a o’'r {a’&wWwT Ko’r3alllcH.
Oonnon {a’a3T”a Toyl buyjayralatTté TeTbramnask3a bar bir §ortonT
aloblcla {awycl™an ya wu bWan osilua xo03 Twunosababla boYac™an
re{seplorlar Tanineks

Entioknn lcbk!l $ekrel:dya be2lantn§ lunkblya8l blw™anéa TrH
ka3all NaTT” payclo bo’H3bl kurablalll.

Bular aynTt berlar TunkBlya$tT|» ro’ray/l keiasbl nalyaslcla
Aortonw orfucba 13blab cbluyaTbl (8lpertaTk$lya) yok! laoHyatT?
518ay18b1 na*yan”a kaT agalllkbl (élpoiiTk3lya)Ba bo§'~ .
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VII. 1. Corwonlar kla3sl/Iksablyasl

OorTonlar biTtyoy?y TbhiBn”a Ko'ra gnyléa«l stHdar”a bo'llre<t.

1. -peplé lablall  8orTonlar: loHkulaslrwlloycbl “orTon
(P80), lym{enwrloycbl “orton (bO), MNreotiop §orton (TTO), T3mHN,
para(lreold §orTon (PTO), korukoiAropT (AKTO), 8lymkaSon, ka!l3konT,
3onllosllin, yaropressT, ok3kobln ya bo3bsalar.

2. Arwnok!3lolalarnilé beblblan: ka{exolaT T lar, llreold Sonnonlar
ya bosbc)alar.

3. 8*erold blnkTalar-buyTtak nsb bte/n sferceidlan (KoriAkos eriocHar),
ALLBly 8orTonlar (anéroSenlar, eslroéenlar, 2a3lonlar ya bo$b™alan).

4. Pro8laMawlTlar.

OorTtonlar lo'ylrmalan8a ya buwayralar 3{rukl:uralanéa lamlab LLI’3k
e*acHlar. (Jal:or 8ortonlal' a’'ro ya {o’yltalarS8a lanlab lal3k elacblar,
waB8alan, ]T3ly 8ortonlar ™Mm3’y berlara, T3ulln “ar, cHabia’Ta’a,
rokst §lpotar olcl boTa™l bujaralancta ya Twuskullar™a, paraC”orton
buyrak kamalcbalan”a, 3wuyaklar8a (a’sk ullacH.Bu lo“nnalar Sortonlar
mncbun wsbon <leb a(@lacl. Nesbon {o’ymnablr™a emb bor*an §oTt N bHyayra
TeTaboHrrTT Wora yllUsb! ncbmn ayyalo bujayra terbranasl oruab nnws§
{cblcla§! Telabollk reakslyalaT! bosbuyarmycbl TexawrlT lar8a bo~Yawbl
Kerak.

Bk 8&uaru/ 8ortonlar, aso3an, 3lewol(llar, Vwayra TeTbranasMa
*anlardb, nnws§ Ipk] *aVaia o”aH bufayra toblla Wraclllar ya v er”a wax3mn3s
*noleknlal8a buwkaclllar. MkkTcbl 8§wunb udornxmkar, asosan, o"5"\1-pep™\(®
~abnallua e8a bo’l8nlan - kalexolaTTtlar, buayra Ilcbupa KKTay
plartallk TteTbranaiia |oy!asbéan 3peblidik relseptor bllan bo“Tanacl.
Corwict bllan rel:3eplor boéTaTt3sbbla Ho3l bo4Y”an koTpleks §orron
bujayra obl§a kkTasa baT wmn§ oxk§l efek(;lanT atal&a o3blnH3blw
N TTlay<ll»an blok1Tyo\1ly reakslyalart bosblab beracll. 8bunclay ulllb,
8orton-relsepCor aloualan 8§orton ~ ’3lr Texarrnmpga bo3blan8YcH
reak3]ya, U blr urvK 8ortonlar wcbun plarTtavk TeTbrana 3akmcla,
bosbLiglan ncbun bxyayra Icblicla Joy!asb8an relsep*orlarcla atalua o3bacb,3b

KoobTT , KH KoebT Color /XU'80) Bk'cla'muwi\’. 2007 y. p-372



Y11.2. Pepiiia (ablall Sorwon'ar

CnpoblaTtn” (lolncba 8lpo-la8k blaTn3 - &o’Tbou). Yeuelally rnery
3bleTa3TT” po’stioy oBlIcla8l  oHy asab TarkasT! labbkH /B,
Markar™y nery 515leuwS1nm™ oby bo’Tlan blMan encbknn 515leta
oraBlLLia™p al <x]a3or beyosija bo§b riwyanT8 Tana $bm $lmiuesi<la yvrata
cblaac!l. Marka2ly nery $15%¢1a$l bllan enéoknn §151eta oraslclagl
Tunosaballar éd°*alaTu3nTé rnery bugyralancla r3blab cblaarl/lalliéan
Mworal (Hutor- lo*Tcba 3uyuwsHK) Mak*orlar orsaH aTa”a osball. [rla
Kuobb bloloélk Tlaolyal®a eua bo'l8&n bu  kKiTyoyly blnkralar
ApoblaTunk “~ortonlan bo’bb, mlarw neyro8ortonlar ya asculy efekia
ApoHrita 15bkb cbluanla(%an penlrenk berlar MaoHyaiAw xéora s/la<%an
Mop &orTtonlart a”am8bT bosbuansb bo’léaw™an bu 8urmbl rllrws
(T"Hrcba - a‘aimsb) lakorlar yok! Hbennlar cleb alalata 1JlarnT§
ba’rMan &poAr é0rTonlan 3ekreblya3Tr 3ekblasbiinzb uoblyaii”a e$a
boY”ranH” wmckvn 8laiatar (ymnoncba 5laHros- to’xCabasb) (leb ablach,
Peplicl lablalH &orTonlar aéeno”poArnT” bopuyortoblan cleb baT
notlamacb. LW T” 8ortonlan wuturty gon osaTuw,a cblaanlray<l,
beyoska yauT )OylaSbuan ~goiar~a polla! (8aryora) kaprllyarlarl orsiab
elka?l1a(1l KLWrT» oTlan klTtyoYly lablall§a ko’ra pepiac/arérr. MaunT
boYran rlrT oTllanéan 7 (@51 §lpolar é°rwonlan  Kekreblyatu
8iamllaylll  (koriikoHbenn, wuroHbenn,  8oTa{obbenn, MNollbenn,
prolaklollbenn. TelanmoMbenn) ya 3 la&l (prolaktOS*allll, TJ/lano8lallll,
soTal:0$1alT) §1pol2 berl sekreblyabiwlonrio2layub.

Bwn 8onTionlar 3-15 ra®acba aTTokblo”a soblwYanckn {asbkll {op~an
Kaka pepiacMarcbr. Bu “orTonblr §lpololalaTm8nT§ nery wucblanéa
8ln(erlamactl. W T~ &orTonlan mTUrTy fAon ouTu”™a cblsanbnayX,
e\obita édoti/a porbl kap/lyarlan orsiab e{kanlacH.

apo/ll #orronlan. CmpoAr o'rTTo »onnonlan owaH bo“bsfia Ko’p
1|l 3ekreblya be2lannT§ [aoHyabAT Iclora slllb luralll. Cnpol2 Tn&
ucbra bo’lad baT ou-pepiié 8orTon'!an I3blab cblsaracb. Cnpotar
be2lnT§ dclMA boYau! SorTonlan 0’515 ya nYo”aT3buya {a’3K Ko rxabb
or§anl2Téa Te”abobrT ya engokrxn tiTkKSlyalannl narorar cpllb larach,
MpolM12IMareé orua bol a§l «ortomlan - (burern!, Hturlarnin® al3yall8bT!
IJ<lora elaél, 51lla TusknWlat! a73qar"3b]!]! $ntmn!laycb, §lpoli2Mng§ o’ril



boYaé! 8ortonlan - pwTen! 8SranmllalannT§ TA$IT lawsdblT

Olbl1.

CorTon

8oTalolTop
8orron,

5TO0
5oTalolropT,
o’'tsBb§orToT
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Cnpo/vi ollTy! boYa”rTT» "ortonbln:

1) 0513b éorTton (50Talo(xopT - 3TO - ockby ouysLl, 190 1la
aTTok1810la "olcM& ~<an LLsbkH lop8an)- lanawn§ o’3l$blw Merbsblirach;

2) aclrenokolllkoltop »onnon (AKTC. kollkolropT)- buyrak wsii
be2larlw 3viTmHaych; Bn SorTton 39 {a atTokle;lolalarclan Tasbkl1 Topyas.
Buyrak n3m berwt” IN'inkslya5tl statulaycb. AKTC §onnoT ortawnnga
yo’'y bo’lugncla buyrak wmsn ber] po’8t “aVa{® akoiiya™a wucbraychb.
Karnkolropotr (AKTO) 1la'5Ui(la “~cbokoriaron ya kalllko8leronlariumn§
Bekrel51ya51 oritAb borach.

3) laklo8en «onnon (bTO, lymnleolrop §orton, prolak!T) - $any LUWna
Minkslya81nl, 3ul aab3blw 3lwMaycb, LWeolrop ~orton (T30, wireoll
bert 3MTullayc%an $>orton) - bm »orton bo’Hb, 199 1a
aTwok13lola MolcMé&~N"an Casbkl, lop8an, mallcvwTon berw sATuHaycl,
lNilbkmlalariu 3HTuMaycb”an é°Tion  (P30)- Tlollkmblar ebibsbl ya
3perta™o&enerTt 3bTuHaycH.

4) LWeolrop ~onnon (TTO, T30 -Lleolcl slUTwMoycbl ~orton) -
Nalrons3~ton ber “ortonlan {unk13lya3TT§ barcba bo3cbla™8a ya
be2wn§ TolAcblar aknakbTuy”a kmcbb  la'a? ko’rsavll. T30
Aalfon5ATon bernT” upniAan yoclT yuT3ablw, ummy orSawk 3baxMMa
bo&Yawb, wurokst ya LW-yoc&bown Toleku!lana  ayblwsbrT,
ureo”obmbn 8lclrob2larb, erkTt |[»onTionlarnTg bosH bo’b3blw ya mnT
uon&a a*allb cbluanb3blT le2lasblirach.

5) <sonotAolrop §ortonlar. PolHku]alart 8/Tuloycbl §onTion(P30)
ya 1lyuletloycbl 8orTton. PollkwmblarT 3lrwloycbl SorTton (a’3gnchl
LxmnTclan MNolbkulalarwng o1518bl ya yorTton 13blab cbluyansbl re2la$bacl],
nalyacla lmxurclonuné Urb”! baT bIr necba TaJla oflacl. OorTon
Tenslt alslya 51kM8a katda 1aN\dA Ko’'ra’acb ya m lymletloYcbl ~orTton
ca’3T wucbun baT rarur. Bm “orton wuruwNckrréa 3peruwo”enerT
Kucbaytiracb. P30 klTtyo\uy Tablabi®a ko'ra upkoprolelclci\ byllTopT
bu]ayralart 3tATuHoycbl ~orton. OorTon ]T3ly be2larTw> 0’515bT1 ya
mlar “ortonlarTT8§ blosnMer®a, oymlya*3lya$léa la'5lr ko’'r3aTacb. Bu
«orrTon KTryoyry lablalléa ko’rabkoproleTrcbr.



apo/uv orua boYa»TT» <oTTonlan

CHpoar 0l4a bo'la8wwé 8§orTolllan OK3KOMNT ya yaxopressT
§lpolalaTmnswny neyroxekrelllya™ TaH3nHCHr.

Ok3kobln  3Mba Twuskullarw, aynl48a bacHacbn Twuskulanw
Al3darbrac/l. 'V swenrurnycbl HayNonlarcla $ulnTé a”rasbT! 3iATMHa3b
xmn8ublyaiiga eSa.

Yaropresst ra5licla son bovnww 03blnb. &cHK aYraHb cblukKMT
KaTayLLbkH. OkBkobIn ya yaropresst Slivlra’Veiaclan o >xaiAH bo' b,
10’y 21a balllaH arvmok?Blola LL1a(%an pepiilllablan Joral

(Mpo/tl o'rld boYaSWn$ %ortow: Melano*ropt 3tATU/oycH!
8orton (N480) aeb alalacH n Seplapeplicklan ibora(. MelanolropT lercla
p~Ten* boslM bo' H8bL {ertaliracH, nnT8 rad b Comebl Tay)ikdAr a -
TelarolropT (13 la aTTokl8lola fo”B’~an LBHKA Coptan) ya p *
TelanolropT (18 T aTTOobl3bla g0~ k™ n HesbikiA Copan).

¥11.3. ATwok131lo{a Ho*am 2ortonlan
(Yallonbiton ber §ortonn Oa”onwnon ber en® TublT encbknn
bexlannt” buwllr. WT]> a30&ly lunkslyalan o0’3sH - nyo”aT3b ya
Tockblar alTasblnuyT! bo3bsan&H"a kncbH 1la'mr ko’ rala<ia
B bernt icHki 3exrelor MawclyeSl burfhan®a $0Tunketya Ya
EbeHunkblya Holallan  keHb cbisacH. BunTy, Mankayas:  3visaySaricla
Borton kaT rusmHorHa cblanlacl, orSaullkla “toiAareor Hilaia payao
bodacY. Bu kazalllk berwn§ alroiaebSl relyefl<la  rwkseéeta ya
Kkrela12118 oHb kelad/l KretAwrT VolarHa oHaT bo’yx 0’5Tay pakana,
*ara Lk LLH Ta]rux ya asHy nyo~anTay sola<il MrkseHeTa bola/arcla
baclanga 3bBk kelb, *o’slmalar<la 3y 10Xl sobslll Tocl(lalar
alTasHTUyTTS pazayi1&bBa oHb kelacH
Ber §lperiAmslyasicla ber oriAscHa st b Sorton 13blab cblsanb
Baregoy kasallles 3HakHHa mnoToyon boYacll. Berlarcla To(blalar
alnasblyimy! kKe3kT ro'rfb kelad1l C?alsoluwrmon ber “ortonlan
*m<Milar allnasbnyTTé HatTa Irla=a lasu Ko,ralacll Balarclan ea&
TubInMan auyéaMlal": yallorwimon ber worToT Kizlorocling widHsbl ya
Karborma! an*ccbln” asraiAl Bbl kacHaybAracH, aso3ty altaSHTuy rerifviH
orllirad/ osisllar alnasHTmynn rencHAracH, s°ncla xole$lenn ya nturty



HpcMar rTuuggonw kaTayllalll, 8lyctHada kreavn a*aH3blw orllracu, uovéa
Kak3xy ya l'o3lor nHACbTIA Ko’payiaracll. <3aluyo(wTon ber NolHkulalanéa
tOplanac/iéan bernT» a5051y os3ll iAreo§lobulT -larklbl(3a 0,1 -2,2% yoé
LLi(acH.

Oaluon51Ton bernT§ ~oTi0 T mUArokarcbr. Tkeo&JobunlT "érobr
Alln”anéa mnclan (arkxbléa yoé LLCuycbl bir necba koTponenéar oln”an:
yochan”an brorblar - 8ortonal “a’3k”a e8a eTa§; yocMan“an bronrtlar
berwn” baylfAly ~ortona! TaolluxT Casbki elacH. ATTokblc/la virorT
Iibl11alan  yocllanSan {lrorTlar - Tonoyckllrort \a cWyocHnxwn
unreo8lobmnlT {arklbicla ya or rwséoréa erkT bolcla baT wucbraycb. Ular
&orTonlar 511le2l ncbun Ta*enallliA\

OH CH
~N 3
(T a+aoH
#H: YH/
LLOMOT OcLLrel L 3,5~ JyoiAnronn
(M1T) wT)

Oalsion3lTon ber §orTon'an varont $(rmkwradil;a eSa \a larkibicla 3
yok! 4 a(oT yocl (nlacb8an artriokl5]of{alarcllr:

10-$

A TT*)// \&— = A

TYroTn
TnokbT wklblcla 4 aloT yoc! Wlllek, n 3,5,3\5' —{e*ayogTonTcHTr:
y N
5 ~CH 2-CH-COOH

I
bH2

m5,b,3',5- lelrayo<lromMroksll (T~)

3,5.3' - Ttyocllronw (1V), cloncla uTn§ nayéon tirok$r8a T&bawn
ancba kaT. 1lMok3ln»a 0’x3basb la'$lr elacb, lekT {a'3ny kucbW, blwayra™a
{errok/K bllan kTb, lerrok la'&lr e(acll.
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3,5,9'~ rINaMraup ( T3

KalllonT yoki leno-kablutl pa”“orwTon bernt*» Tax3us
paralollblyar yokl 8 buwayrananga uonga Kably  rwaéonw
KaTaylAracan - kabiaonT noTH ”~orrton I3blab cblsaracb. V peplicl
*ablain8a e”a bo’bb, 92 1a atTokl5loblar yobl”~cbn LW3bk (op”an.
Kal3konT or8aw?nk!a para®orton e*Tekiti8a uarabl nlf3an ko raarall. C
Aonga kal($lynT§ kon{3eniral$lyasT! pasayiiwbl bllan bir ya{(la lNosPal
TAMonw baT Kataytaracb. Bu ebdek* 3uyakéan ka)bly wonlannTt”® ya
vn8a bo8” bolpa lo3llw ”~onéa 30’'mb3bnH KaTayiAnsbua boiA’'bu,
ponéa kably kon{8enl:ra(51ya5TT8 bIr Te’yorcb! 1unsbl aszosan I1kklla
fHaraTa-uar3bl e{Tekléa eéa éorton’ar ~ Para*é°rron”ar ya kal3kownTnsg
la’51npan(br. B*arayoncla O yHaTT baT I3biarok ebl r

ParatireoM (uak]ortTon ber ol<W) berlanning §ortToT. Bu ber
paralS8orton «3blab cblaaraéy <X}oH (ablati®a e8a, 84 1la atTokl5lo0l;a
Fo1<M18 1clan (a3bkl1 ropnaH.

Para(:8orton “on("ag8" kalsly, lNo3&r ya HTon kl5lolalanT rreukuww
bo3luanb (uraclll Paraiireolll berlar ATksgyartinwé yo”oHabl uyonéag!
Kably nMALlionTné KesKT KaTaydb kelisbl& ya sonéa” [oslallar
BOU<lorTw§ ortasbl*a obb kela<b. Bu o’'r nayball®a asab-Tuskular
Yo’28alnycbanb81M1rg kucbaylsbl§8a obb kelacb. ParaléanTionnid8 buyrak
Yasaimyak lo’'ylTalan8a (a’sw T acleula*8lkla?a 3AMP aTal8a o3blraci.

Oxkuoron oN1bet4 %orTonlarm\.

blaubn - o3buoron o34 be2l 3orTow, or*aTsaT” T3ubn ~orToT
ei3bTasb”® wn”eyocMar altaslltuYlll blwH3bwa oHb kela<b: 4onida
AbakaTT” n gonnuw” Ko'paylsbl8a @0wer§Hkerwya) ya 3lycbkcla
3bakarning rwugclon oflacl, (81ymkorunya), narbaaa pancll cbabe! kasalll§l
KeHb cb™a<™\. 1kk*Ca pobpepitac! ran“ngan T3bkll lopéan. A pobpeptac!
2a)T 21 la atTokKl3lo(a 1<3n ya B danpr 30 L arwnoklslol:a
YeMi§Yclall Casbk/1 lop§ar.



In3vHrTT" blolo8lk roll ~Hko“ennT” blostaner! wncbun 3baroH
yaraHsbidan lboralHr. BTncbblan T3ulT §lymkokTara TennentATrs;
Maol™"nT o3blrack, ya’t ATP r3btirobla ~Hymkoxa -6- [03bl bosll
bo’H3blT kaCabrblycl. 1kklncbiclan «[MMko”enT bto5Sw(e2wl lerlaSbnracH.
YcbTebleckn 81l1ko8en51Ttelaawné MaoH® T o3bkaliA.

Clymnkasgon. CHywuka*on pankreaK berTn§ bangeréans
orolcbalarllMri8 a-bwu)ayralancla !3blawb cbwa&. V kn3TH lioléa atalb
oHn"an, 291a arTtok13lola yoMwYHan asbkl1 tOp~an.

Olymkaéon 8bkoéenuwlw, parcbalausbli {erblsMracl ya wuonHa
3bakar konseTtra”*ya3Hlné o3bl3bl*a 3abab bo'lacLl.

Buyrak mwxiZi ben 8ortonlan. Buyrak msH bexl 1kl a”3THan - po’s!
“aVa™ ya ruya “aVaH(®an 1boral. Mlya vayaHHan aclrerelllr ya noraHrenabn
&orTonlan 13blab cXKuatllaHx. AHrenmalw “ar, 3kebc Tusbablanéa ya
yurakka 1a'8lr elac Allrenalt (bo3”acba nort - eptelnn) ya
noraHrenalln (noreptelnn) 3“rukldrayy LWraH3H! ~“HaMan blr-bin”a
0 x3Hasb “ortorfMarcbr. 1lar buyrak wu3®a berTtT§ Trya “avav
NortoTtMancKr. Buyrak n3o bexwT” rwya gayall”®a nery 313{eTa3TT§ bIr
umrma geb Matafgb TUTKT. AcbenaHn ya nmoraHwwHn - 3nyéa enyiawan
aTHHar bo’Hb oraHy TausbloHarHan 3,4-(%blroksllrenMalant (OOPA)
oryaH tiolaTtTHan TMMroxTt bo3l boTall. AarenalT, noragrenaHn vya
HollaTTlar Ka*exolanwllar <3b alalac, wular Kalexolnin” uo5Malanllr.
KalexolaTtwlar nwuyaHa vya nery 313*etalancla bo3ll1 bo’'llb, wlar
neyrotecHaCorHk Mvnk”ya3T bajaracH.

AlrenalTn]Vé 13blab cblgT3blT Tarkally asab 315leta5] 1Vora eHb
TracLl. Asab "0,2& aléauwcla aHrenalT xo'r benb won8a oYacl.
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OH bIH— CH

A<lreralt



Buytak uB4A be2lanmwg ntdya Hada” aérenaHnéan  lasbuan
norackenaHNT Kaw 13blab cbllaracH. bloraérenaHn Kmilrlar 817eTa518a
Erok K'Pbatagan kucbH T '3K Ko’rsarack, neyockar alt asblnnyl& 3us*
1a’5IIM Ko’ r3allcH.57

Bn 1kkala 8Sortonwng en8 TwubHn blolo8lk elTexk/1 HOrwHarT
Adarvinb, sion bo3TNT o03bln&Man lboral.

YW.4. 8*erobl 8ortonlar

Buyrak TV bertTy po'Hl Y%orronlarn Buyrak wsll berwT?
pn3! uayaia bir sancba 3lerccllar aralaSbTa3sTl 13blab cblsaracl. Bularéan
ba'211lan8Ta Sorton riwAVEa *a’mr u/kcll Po'3l saayamAanT”  §15(011k
Ko'nT3bl ucb a*Téaun:
kKoplokcba ({asll), W mncKa ya LUrH OcbkO ronalaréan [urfan. 8bwu
ncbla xonanTo; Har bincla azoaan o’r”a xo08 bloloMlk (2’ n bo'y“Ma wucb
8ruppa8a bo4TalJ1”an 8§ortonlar x3blab cbluaracll. Koplokcba romas”a
elex{roll vya 3ny balan™a “~yob beracbagn &orrtonlar
nHneralkoriikokllar, Muwuncba rona3®éa wu&leyocl ya o0s3M altasbinuyl
Te8nlyal:8lyazl8a JaYob8ar 8§lymkokolllkolcllar 1$blab cblsarlacl. TurH

roracla] T3ly Sortonlar klrac%an anéro”eblar 3T”erblnaia.
Buyrak w4 berwi§ po’al sayaidA yo8larcla enycH8an bir siancba
TublT gortonjanwun 13blab cbluaracH. MTeralkoriakokllar,

élymkokonlko]<llar, .pr3xy 8ortonlar LaXorwjg kkack™an arclro&enlar
buyrak v/ §ortonlan blsoblanacH.

Barcba blolo§lk Mol korkoslerciacllar Co'll WNarall 51Klo-
penlanoper§lcirorenar{rell slrukwrasl™a e8a.

"\ /\
/ 12, [ L\
/ 1uyya ?)\ly

1Kooltan , K.H.AMMHT "Culnr Aan ol BH beT«1ry’\2007 y. p-376
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BTncbl bo'Hb, buyrak mall rwya ua\alclan kolllko5leronlar 50 'néra
bo3”a éorrnonlarl a*ranb oHNan.

KorHko3"eron ya korA2onlar wHeyoclar \a ossllar altasblnnyléa
LLI"3i4 Ko’ rKalLlLLl.

Buyrak mns*l ber TT§ iATK3Tyas! pasay8ancla nalny, blkarbonaHar, xlor
3JyHlk bllan cbl(Ji'b kelacll. MTeral kornkolcllar orfawrtida TTeral - 3uy
altasblnnyT! bo$b”anb luraH. W aTT” yaklWlan - alHosTeron, 11-
(erok8lkolllko5leronn 18-ok3l-(le2oxk51korl:1ko8l:eron. 1/larHan enu laoH -

ablosreron.
Pre|nas KoTkoneron Orérokolkaol koruro!)
rn
K Yy
| C
"ALCH V- 7. -mmyy
Korllon OeroknkoTKoeron AlLlosieron

Buyrak usM po3s! uayaHwn§ /Tk3lyasl ~potairTtn”® olH boTa§l(lan
apalacHéan aHrenokorHkolroplk 8Sonnon (AKTO) yok! KkolllkoA*opT
WroTHan l4ol'a ™1Vl Cancll  kortikosll'ocMaTTé numuHon o'r
naybaiiHa, “poirHa bosl boTacan AKTO rragHonw larlib8a 30Hb
LWracH. Kortakold ~ortorMar lwuHonnT8 pasaylsbl AKTO cbluyarllsblw
le2lasbllracH.

Jinbly uorTonlar. .1t18ly 8ortonlarw prwy berlar: wru Horfar
(Oonacblar) bMan 1mxutllon]ar 13blab cnaraia. Ayollar JT3!\8ortonlan
- eslroéenlar, a3o3an WxuTéon ya 3a!”™ lanalla !3blab cbluarflacH. Bu 1kkl
TanbaHan (3blab cb™alacl™éan ~ortoblarcnn”® or*atrTtHaB! MTK3bya3a
baT law bor. TUXUTCKT é.ortonlan aso3an e3tkHoHarcHr. Banu, lamalla
proesTeron “~orTow 13blab cblgarfacA. Olpolri2nT» oWl boTa#



8ortonlan - 8onaclo*roptlar (MolliAuspT ya 1yum(TopT) $llinmlyal$lya$l
05(1(1a WxmnTéonMa bom1l boYacH”an bu 1kkala §orton bacboclolkla8l 51kbk
o’r*ans3blanw blora ylb Llracb.

TuxuTckT 8ortonlan -e”ro”eblar sialon8a e3lron, 8ol ya esidacliol
KKacb. E3lro&enlar n§le\oéoroé e8ltonwns bosasLlb.

(0] OH

Exrerca Evero!
TuxuTckT $any Manasl proteslton (I€b ablacb”an 8orTton 18blab
cbloarach.
Bu Sortonlar boTMaliorHk Maynpa ko'p rwygorga bosl boTacH.
urcbwan WxnTnTé bacbackTéa Yyopl3blSbl ya <lasllabkl clayrcla
nyoaTs3bl ncbmn Haw xarur.

yT
HO
Pro”eMeros 17} BslracHo!

8anuy, {ana 8orTonlan - proSe3zlonlar Lipborip proSeslton<lan lasbuan
PreSnanatol baT kkad. Bu §orton ayolarga TT13lrval $IkbnT8 IKKTCbI
Yartkla, ay”~3a, boTtlacbrbk <layrla ko’p n”ck>rcla bosll boTacb.
“ollVonla yeibasbayo™an claNicla bo3ll  bo’bb, wurcblfan  (MXMTTN§
bacbaiion”a yop”bl3bT ba éa5labkl gayriAa riyo| lanlsbl ncbun bat rarur.38
Erkak*1n3ly Sortonlan - anclro$leronnt” boslMablancbr.
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Anéroéen-{e${oleron axoszan urulomlar<la 5lle2lanacH. An<3roSenlar
erkak]arnt& lkkllatcbl ~n3ly belS§llarnT§ nYofawskkia la'Tttlaycl 3
OclaTtlaréa]T3ly be2latT§ altotiyalatb keHabl or*awrTéa ok51l<VaunH
larayonlannt{* 3m3ay”bl"*a ya yo&’ rablralan(la yo§’ (o”aw3bl”a oHb
kelaé].

YH.5. Pro3(o§lan<llnlar

ProzloMancltlar — besb m8lerocll balua w wycbl UTUN Aa”KH yo*Ma
enyclan orfariak K]&lolalar(lk. 1/lar altaS5ba olTayllléaa yo&' ki5lolasl
araxion kblol3llan bo3lMl boYack Prokloélan(Mnlar ya wular®a yaut
bTkTalar (leykotenlar, pro3lo5lkHm]ar ya 1roTboksanlar) LrH
WL luwalarida ken” larsaluan. War 3MHs Tnsknar taTtkslyasuwa, buyraklar
b>eToc!TarTkasl8a, 03ba020 Mmn$> 3ekre! 1$blab cblal$bl, yo™\ 5uy ya (2
altaSbnuwyl”a kucbW Martokolo§lk l1a’sk elacll Blr ualor pro5lo8lanclrlar
aclen11a151kla2a LW 317w kKncbayunsk oruaH o’r 3aTarasbl natoyon e(all.

[oNo'8b15ennlinr

KO
\\ Y. KoiA'obpara A; " "'oK] C

S

| AKAXIOC» KISHOTA

ProfloBoHHar beykoTeobr (XT)
1 ProS-Qegari/iular AN
1 Proorobaxiuiar wlB
3. 1rowbokkan lar (Tx) 3.bT8
4. blO

KaeTVI15.1. Pro§lo]»lan(1tlar \a leykolreTlsanHn« bo$H bo’Hsb 3xeTabl

Barcla pwsroflanclTtlaTwy, 1lo3Malan yuk3ak {o’yTTa”an yo§
Kl$lolalar 1tolal ya 1tolena{ Ki8lolalar, xu3m3an wularclan bosl boYacHe3l
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araxblona* kl13lola TeTbrana [o5MoéM15ena(ro5roHpl(l)lanclan 3pelsllk
{o5Ponlaralar (a’3weéa pro$lo§lancltlar yok! leyko*nenlar bosll ylllsb yo’b
bo’ylcba o”arach.

Bbunéay ullb, *o’ulralar(la ken§ *awalSan, ywvyon ya *urb x/1
blolo8lk akMinHkka eua boY”an prostO~ancllUmar ya leykoNeen nbblyo!
ataHyotAcla clon prepara{;lan 3kabla uo’VawbnoucAa.

Proslaglaricltlar LWrH b1l pl2to!o81lk la'5lr korsatacb ya wmlar<lan ba 21
birlan {erapeykk yo3tia 3lpaucla ”o,lam™ac™ ()alor pro8laglancliTlar
alieniiablblara {a3kT kucbaymracb ya 3uTtuMayiar Prosla8lanclrlar(lan
bo3 bo’18an Tab3ulollar<lan moTbok3ablar moTbosllarTny akuyb8Tl
bosbuanb Wra cH 5buT baT la'kl(Jlab oYl1l3b kerakkiA a3pkT arlll
kasalll"bla yax3bl 08§’ny, colcllrmychbl yo3ka boYsaiia, b H” proslo&larncbn
8Tla2alar lerTenllannT8 kucbb lwmblloncbr. Bu TertenMar araxi(lom
K18lolalarl(kn prosla8lancltlarnTé 5imleri(la 13biArok elacH.
Prosla§lancltlarrm Tocb/lyalOr 3llallcla uyo’'lMasb TuUTKT, Taszalan
Kabnoimbn. Kalto<lubn wu8leyocllar altasHTuyin TumuskuHar y”ansbbla
1sbiaros elllycbl lMNostaxbesllerara ya LUrH pro(ew!lawa?alerT 3MTulaycH.

VII. 6. O’bITHK ~ortonlarl

Ko’p blyayraH or$*atrtlatT§ bayoc MNaoHyatn bir salor reSulyalor
(bosbLiarycbl) slsleTalarwng o’raro Tunosabalbd nalyaslda bosbsarllb
LWracb. Bu 35(eTa8a bwujayra, lo’ulta, oryan ya yaxlk or8aw/TT
bosbuarnycbl rewvilyaliorlar umrvbl knacH. Bungay Turakkab bosbuansb
MiieTasw o’raro bir-blnta boMasbpaa xuckH bayyonkKréa“éek, ymksak
o’sunllariiaa baT, Sortonlar xm3uslyaiiéa e8a boY”an bTkTalar TublT
abarTya”a e&a boYacH. O"TU M aTT” bUIAT bayold, ya't urnYdantan
*xuT buayranTtpg nyo]latsblclan Ne or”aTrT uaasbl®acba boU8an
barcba “a“ayonla® W{oSortonlar 1sbiirokkla bonsbl bar ‘oTonlwna
o’r8an/18an.

Ptio&ortonlar8a ya’t o’sunrycbl Toc!(lalar2a o’3TrMblaTtT” 0’313b
wz"Yor! re8nlyal8lyasl(la 13biAarok eracb™an blr ualllr oregwk blnkTalar
“racti. Bn bTkTalar8a xo03 bo’l8an a3o3ly xwusmslyallar auylclaéliarclr.
Buwcblclan, tAloSortonlar o'samnHWaTTé yo3b bar’bla, poya Yyok»
A<1|2wm2 o’3mycbl  Ll1sTlancla bosl bo'Mib, nlaTtT§ bo5b”a d3niaan’a,



ya w o $15H ~atayon®a™ laol bo’l”an 3oylar&a kocblrWacll; lkkuwcbkla
LWolorTonlw o 81t/lklakla Hacblan Ma3buan KaT rwséoriaa Hosl, bo’ls
Va Jucla pa$l konsetralslyacla [asm  Ko’rsallkl; ncblncb”
LloH,orTonlarfng la 3T blron-bir laTtyo\ly 3arayonw le2lansb bL
cbeMarablnTay, ball ular bir ualor knnyomy ,larayonlarTt bosbuansbc
13blirok elacb.

1lllo»orwonlar o 51tliklarcla HwulayralartntdA bobT3bl, lo,AlTAl
cliferen|51Ya5l na eTbnoéene? Jarayonlancla [aol 13blrok eCata. LU
0 51THKla! bayo!l MNaobyan<la«! a303ly 3arayon bliaoblan®an MerTenllar bo&
bo M3bl, mnala3 oHsb, Kno3nner, JicHréan 021alawsb. TolMHAbTT
Ko cHWH3K] ya lo p]aT5bl kab!l Jarayonlar8a ra'$ir elacH, OAT W aT W
0 518]vu boebuarnycbl HornHcka Ta’'lmt bo’~an (reémlyator) To(LU a
Avylda”l “mrublaréa bo'lTacll:

Tabny MloMonnonlar: avksiAflar, §]bberelliniar, (3koknnblar.

Tabny w”bHoHar: leno! b Tk Tabl elllen, ab3blrt]ar (clonnTlar).

AnkxMak O 3nnllar poya5l ya MIcHrTT” o’3ayo”an ucbln Li5w(
Ho3H bo bb, nlatTt”, 0 51$bl MaoHasburacH"an, aszo3an Tclo! lablall b
Ml knnyoydy Tocll ar ank8Tlar cleb alalacl.

A”ar o 5ayol»an poyawn” ucbkl! 4151111 ke3]b Nasblanza, NNT& 0’33t
blblaw”a xu3ayub kKeT”bl, 5bn ke3lb oHn™an c"3rw sayllléan o’r Jloy
nlab g0 y/i3a, o 315bl,nMaT3bl aTalan”an. Bu LW]nbalanla o’~THblarnLl)
0 8mycbl ncbk! a73tbla bu]aylalartn§ o”3bl~a {a’3k allacL*an yanfay”
ToMMala] a1 bo laim, cleSan xu]o3a~a keHnan. KeyTcbaHK by Tockbla
amk3T cleb abl”an. O’sknllariia keu§ rarua®an amk3T p-Tclolt -3
alzelal Kizlolacllr (1AK). Bm buwkTa Ko'prtcHa éettoauk3T cleb ban
a(alachb.

Celeroaukslll  o’sunlldarTn®; barcba cp8rtlarl<la wucbrayc. ~
0,51T11Klar poyas! ya 1bl12T T § 0’3mycbl fAl3lrHaa bo3ll boYll, keyuicballl<
bo3bsa 3oylar™a lalsal8an. Oekroank3T bosbsa amk3T)arS8a w3sbads
yax3bl o 1<umliygn bo Hb, ko’pTcba o’BTrlMar {arklbk}a ucbray”an
a$o3ly auk3T bl$oblanacH.

Awunk3sTlal o 31tHKlarla bir qalor TuluT M2loloslk 3arayorilal8a 1a’Sl
allall. 1/1a! IMeHr Telabob2T|M1Mé TlaoHyallnl {erbl3unracb, yonbosb
knhaklal Nny o MASLHL 1o xmnT3blMa, bo3Hosto03b 0 51T/1klal koleopu!HUNE



— myvbl ya |arayoTéa, TeNalarw HO'klLUb keunsbléan aa”a3béa ya
JInw”a o’x3baab bo3bsa xnTa-x"arayoblakk 15lrok ebl b

N,, Awuk3blaTtTB o0’51THKlaréa ko’r3abl”an 1a’3T nwukleT Kbloblar,
W ST ya MennenMar, Turakkab n~olll ar bo3s bo’'Visbl bMan boe’bsi.
ATTO bun<ky bo”Yawsb xarakren ya 3nkerblayo”an {ertenHarnTe
bhlAaTulan an eTa&.

Ho2i™1 yauMa SeleroanksTt w3blos xo”aH” Ma bar x/ o 51T/Klar
thaaTcbas! \LLU ob3blw te21a3blT3Haa Ao0’anlMTouyaa. V aywuysa bllruns
o’tiTllaraa yaxsbl malya bertouyga.

KeyT§! ylllarga §,eleroamk5T"a 0 x3ba3b blolo§1k [aolllkka e”a
bo’lmgan bir saor 3bletik blnkralar 1loph&an bo’lb, wlar Haw
O'MT11K1aTT8 V& 0M3blT l1e2lasHidraal. Bublréan en§ TublTlan nu LW
Toy V8lolaya nal tAblzelllla$lolacLir:

ObbereHLar. CHbberellrlar Tril3bl®a Ko'ra bir-bln*a ‘vla yauT
bo’18an, <I/1erper|oll7l lablalll 1elrablkHK karbon  Kbloblaréan iboral. Bu
blnkTalar Haw xvéc ank3stlar Kabl, yuson blolo81lk lMNaollikka e”a bo Hb,
0'31lTlliklarnTS 0’3"blaa [aysuloaaa rnvbun abatlyalS8a e”a bo 1Nan
LWo$orTonlar blsoblanacH.

OlbberelHnlanll  kasbl etiaHsbl yapon oliAnlan Kurosaya. Yabula ya
8wwlalaTws 3boHNT& “bakanaya” (5bnT poyalar) ka3s3all”w o r*aTt3b
Yuraséan oHb bor”an lagalllpl:la bllan bo”’Hu, Bu kassaHkka wvcbra™an
*bol o’aTllanTne bo’'y* 30"4oT o’3TlW arThléa sara8an(la \\LLbn
&$bsan umxayrb kel Bwunpay kasallkw 3bok o 51TMklanaa paraxk
bolaa yasbaycluan Mm/annT 2atbnrn&’w 18§ kotcHya 3{acHyaSlpa bosll
bo lacl3an ya §1bberella aeb alalacn&an 3bakb bo3ll bo laal.

Kniell boblas!l 30" bbereT binncbl Ta«a WxanuT xatburmn Yaan
YraHb olw8an ya un”a ~bberellT A ageb noT benl8an. KeyTcbabk
Ura’b olT8an §lbbenlUnlarwn”® le213bb [ariA noten bo Hb. §lbberellln
Ar, A3, Ag, A5 ya Kakoro bel™kn bllan loclalarecllagll bo 1&an.

1956-ylj(la yuk3ak o0’3ATkmar 1o'¢dralarlpgan  binncbl Tarla
&bberellt a”amb obnuan. KeyTcbabk wular o 3lTHklarwng lurb
F8ulan(la~ Howpa ya 2ulllabaT borH§L atalan”an.

Ho021r élbberelVinlar, 8bubba512, 0’8TTilKIW buja\T@5lcla boall
bo la<\f8an lablly A(oSorTonlar ekanH" o bcf 18bollan”an.



Cnbberelllblar o 51TMk1aTT8 0’"3b ya mYO]law$b |arayonlannTt§
LWrb loTow8a la'bir ko'r5alach. War o’5lwHklar poyasx bo’y”~a o’515:Kla
Kana abarTya”a e8a. 1/latw§ bwunclay xmusxwyaidn ayuwusa bir pallab
o mTlkKlar*a Tan“mb boY”an bo3bogéosblar oMas5! yakllanpga ya™ol
Ko’rtacb. Cn'bbereHn oUnnbkblrTtne pa3sl bo’yH (karbk) 3HakManT baTt
bo y»0;a 0’30ANb yuboracb. 5bu bllan bir*a wmlar o!51TbklarTn§ “uhasb ya
Teya W™3b larayonlan bo3bsanH3blcbl baTt lMao! 15blrok elacb.

Cwvbberelltlartn& o 51Tbklarwny o’B6b N nyo]law$bl8a la’sw
nlatTt§ o0’8lrtbklar or”awrrwcb boracHan Tocllalar abnasbnnw
|Jarayor8a No'$T bllan W\« boNHucr. Clbberellnlar, ayyalo,
0 5ltHKlarcla bora(b&an bloklTyoY1ly Jarayonlarw o’'réartaracb. Llar
la 81cla l0lo5Tle2 (arayoT Jeclalla$bacll ya nala3 ob§b T len8I\/! orlacia
5bu bllan blr*a ko’pcblUk 8blrolblk lertenl:larwng, ayr”3a, a-atllara
Mertenl:TT§ NaoHyaH bIr Tuncba kncbayalll. Cbbberellin {a’3Taa ouysll ya
n*eyoclar alrtaSbinnyYl baTt o’r*aracb.

Cnbberellblar  0’3nnbk3buno3Hkaa Ko’p cloSllawidToucla. Ular
KucbW M2ioloMk {aobyal&a e8a bo?1”anH81 wmcbun kKo’pTcba eniina bollla
reblalllacb, vlar Kncb”r.

8Mokllnlar. O’'~Tbblar buayraatTy bo’bTablw “ac("ala$s"VWiveh®,
uan$bl8a ya urm§ nt§ 1tnn (layncla§l Jarayonlar®a (a’w  Ko’'rkalllycbl
baTéa 0”3bnTé bo3sbuya lotonlan bosbuyanb3bbla biAa-ok elfacb™an bir
falor or“aTk brTkTalar 15MokTtTlar pgeb alala(b. Ularw 1955 yllll
aterkaHk obT 8kmcb  buwncbl bo’bb ka$bll el8an. KeyTcbaHk bu
blnkTalar kn$wll bobla ajratib olTbl,an ya 6- FurlurolaTtropmnn ekanWi#
anlujanéan.

KeyTcbabk kTeiAnnT8 bir ualor bo$Malan xbler ~bnSan. Bwu
blnkTalar barcba3TTé *arklbk3a [TOob"K faol ~15T bl3oblanBa»
acletlal 3aulatb  "ol”>an. Pa\mlocicla Tl lwlokTTlar8a
benrllaTtTopuUrT KKach.

1964-y/i(la Takka”’xon (loTclan cabmy BUAOKTT - realT
obnsgan.

$llokTnTlar o 3TrHMar bryayraswTy bo’bT3bl Jarayonlalljil
)ac1al1a5b11MBbl bllan bir clalorcla, bo3bua Jarayonlar(la baT laol 13blMrok



ebll. 10ar o’mTlWarnTé o’3rxbHan to’'x1a”an oréanlaréal Topcblar
abnasblnny! JarayonlannT§, bo buank3blHa 13bHrok e(acH.

MaUwnThbl, labny [3kokTnitalar [cbrHa bo3ll bo’bb, o’3nnbWar
BblraswTé barakall blMan ywusaon”a koYarlacb. 3bu bllan blr*a nlarnT§
kn/la® ya yo3b bar§lanHa boslMl bo’b3bl baT ebHToblan xob eTas.
Tabuy 3Moknwlar Koko3 yoné’o8’1nT8 3uHHa. nyo”anayo”an o!Ta ya
olxo’'n wenalan larklbiMa ko’p nmuHorHa mcbraycb. 1/1atT$$ ca’sn sllsb
xara&en konsenlral&yasl8a bo”~'Wu, Har bu- Jarayon wcbun opiawal
konzellra*ya Tay]uc! bo’Vb, buwkla 5iaokTtTlar en§ Tlaol 1a 51r Ko r3allsb
xusmztyair"a e&a boYach.

ElLlen, MaUuwkl, ellen o’biTWar co'ymnabiuni bayo(
MobyaiiHa bosll boYacb™an rabny blrflcTta bo’bb, ank3ular “a’swHa
iolMasacLlfan bir salor TelaboHk ya 3bakl bo3ll sl |arayonlanwn®
ioMyabT 3usayiiracH.

Elllen o’51TbklaTT§ barcba ye”e(any Yl5Ttlan8a la’slr Ko’r3ala<b.
0 TeyalatrT& p!5blsblw  {erblBbHracb, Teya barcla bar§larnTt§
lo'klM13bl8a la’slr ellk. 8bw bllan bir8a eHlen {a’snlla poya \a lNcbrblrtné
bo’yl8a 0815bl (o’xlaycb. Il ba'2l o’5!THklarwng, Tasalan, ananaswine
6uMasblT le2lasbiirach.

PT(on(alllar ra/1loalek8uular. Ko'pcblUk  ymksak  o3Tlllklar
4darlabkla ba'2l bak*enyalar ya bokbsda rrnkrooréartrniarwné o’813bTl,
ko’payl3bT! {o’xLnycbl ya ballo ulanl nobuH arnycbl Tax3u3s anHbloiik
nuxkblar boYacb. Bu antibloviblarw bTncbl bo'bb B P TokT aTau”an
Ya mnlar8a {Hot3bl (PbylOn - o’3nnbk, coellere - oMcbnsb) Heb noT
belMéan. pllom5icllar 0"3lTHKlar bayoHlNa Tubl T abanwyal8a ea bo’l18an
®ocl(lalar blzoblanach ya mlarHagl labny nTuTTkKe* bo3l alwuycbl LWiAor

Hb Xlrtal cYlcb. Ko’pcbllk wucbmnycban LWon~cWar o’3HnblUarrn
Aarkuvnaniia basbotwllar/lan  3aslaycn. Bosboullo3b o’wnMWar How
"Yotanéa alrallb cblsacb8an LonLlcWar nlanu Mviproslaw
Mra‘0or8aru2rlar 1a5t(la cb Tb ketasbllMan 3anlaychb.

Si</br aywiusa, plyor, 3anT3oy, plyor larklblla, eykallp!, lerak,
"Yara8'ay HaraxHan larklbkla ko p bo’lacb. Bm uaror o’sunHyar
oMK xu5mslyal;1%a e§a bo 18an “araunon ToHcblar 13blab cbluarach.



Mazalan, akal51>a, ruvk, ewan <3araxrlanTn& bar&! lwkroor8aw?T lany
nobuc! alfuycbl |aekzanol aMe§lcl cblsarach.

Turb a\locléa wan3nb boY”an o’snnlblar LWonblclik Maolll§l b/
bir-binclan Mic} shacb. HaKo bir o’3tank aynT or8an ya 1o’glralaruiy
lMaolll§! MaTt Wrbcba bo’lacH Ma3salan, recHska nru"Yéa ncbraycH"an raii
nnTt” barS§kla ya lMcrreyasbla boUTtaycb. Cacl layla§lcla wvcbTayclhHan
belat Tlasal MWcbrreyaswTé wucbkl 1loToTcla (o’planéan bo’lal
PrionblcHar ba’7l 1uban o'3tanHMaréa, Tasalan, Hsbaywklanla kaw
ncbrayck.

1944~ yNéa 3anT3o0y plyor(lan all11&In <leb a*aluycbl arllbloiik T<xA(1z
a”anb oltcan. Bm ran&312 Toy3Tsion 3nynuHK bo’Hb, 3T éa yoTon emycl],
blroy, 3pTé€a \a or*awk enluycbllaréa yaxsbl enycH. AiA3TTR" 1:2500C
rmatda snymllrfyan eriatas! bakl:enyalarwn& o'sgblw Kyxlalacl. v (er
c’ciAbiachb, yoYansa VIMA boYacl.

Ko’p o’svinlkPar larklbkla wulartm W1 1tkroor8ar2Tlanlanm X
rararkmnanclaluix'an, basboroflaréan blToya aAluycbl Tax3m3 Tocl<lala]
bo’ladl Bwu wcHklalarmm™ ko’pcblHM!  Teno! blnan&a eMa bol&ar
binkralarcllr. AyTta&a xloro$>en kl$lola benroa*, oblbenroal!, koleT»
Kabl bIr ballab Terol kblola]ar blr salOr 2atburu§’larnnw o’3l3bla
LI’xLLLycbl Toa(lalar bl3oblanach.

0 Bludjlarcla Wonl51(Var bo3ll bo’b3bl cblrTy bock3a eTas, ya'v
or&awrTnT” nyo”awsb 3barort”a bo”'by bo’lacb. To’anT?aTiau
Monblclk MaolU” ayTa$a ular Texawkayly 3liikas{lanSaricla en§ yuuor
bo’lacb, mnéan keyT e3a pasaya boracH. Pkoll3kMar no3pelseiik 1a%"
K0'r3ati3b xm3mslyan”a e»a. Masalan plyox ya 3anT304 tlor{Bnllan x/NK
NL 71 lkwoolfani2TlaT!, 81T Jurlaclan, bwu o’sanllar®a rara)
erkartayéuwan sgnkrooratrtbntd bat nobu(l atacH. Praonblllarwlll
o’3lnNHKlar intuniaetaéa” rob ata o *anlTaan.

KeyT§l yllarcla o’stanHVar tinrtTiietiéa Tubl T abanidyalSa e
boU&an bia salor lacblk TolekmlaH Turakkab or?anlk bTkTala]
aTubln”®an. O 'sinllaréa Kasallk ao0’rg’alllycbl patO”e!
nnkroor*arrr3arwny MNaoHyaiT krxlWwnycbl bwu blnkTalar MNoalek$Tla
(Mvo- o’bITHK, alek3sr- blunTT saylansb) <leb ablac. P]loa)ek3Tlar bl
gaor xu3mslyaHan bllan MnonMukVaréan larg golacll Ayyalo wlar lasa



V K,,-AWWNNB/ boSll bo'bl.Ban ToAMuwWwr. Ocbkb. INloaleblnlar
n b "k YO~all.cbl pato”en TJ/lrooreanwr,lar *rallan8an
moun, kazalllK A * ,Baovorga bo3ll boYacll, Bwuc* patO8en

Moaladinal b3o.l bo'MIAM. b~ c.a ..burok
r'rumla » bu ~edKk

“"TTIbO'T .AT,

blnkTa.atTe 3T”an.bln,
aral1aBY 'viklm Tocbla «"aniAa naTtoyon bo lah xol<k

8Toy BayoHan
CorTonlar bac*Ha ntTw Tty LWabuncba.
OorTtonlaTT§ blassllkawya3tiin ayiin&
(3alonsTion ber §orTon)an.

O3bsioron o&Aberr &ortonlanT ayllna.

Buyrak m3ih berblunTé po’3* sayan <rorronlan.
Nnay Sortonlar.
(Hpoiar olc/ bo’1a81 SorTonlatA.
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VII1.1. Mo/lcblar alTasHwunyl bauyk)a uturwy (nsburncba
Barcba ANk or8aw?T laTT§ bayo* lMaoHyalinTé a3o3lT Tockblar
ya enerya altasbtuny! {a3bkM ela<b TTK or8aw?T lar lasbul Tubkpgan

(urH wocldalarnl  oHb o’'rbisblbkb., umlarclan or®an ya loat”artT?;

riwb3sbl ncbun rarur ta{enal ya ener”ya Tanbal 3maHa lNoyclalaTh,

Kerak3"r Tocklalart {asVlgan™a cb™anb kLl

Oyua/lawsb Jip~a ”"arab, barcba or*arrrblar lkklla “uTb”a
bo’VnacH: butcbl &urub, ya't aylomollar”a kidac%an oraw? miar lasbuyl
Tumbk(la§l anor”aTk Tocklalar”a Tux(0] bo’Vb, Casby! TUbKCKT
oltacH8an enerS8rya yorclartcla wularclan bayol wucbmn rarur barcba
TockblarT 3Tlerlaycb. Ma3salan, yasbll o’51tbklw’ ol2lan<lasil xlorolll
pl]*Telll 18bbroki(la umyosb ener”yas! blsobl&a CO2 w o’rbBkANb 3uy,
birlar ya a/o* Tanbalan<lan [loycblarnb Turakkab, ener”ya”a boy
or*aTk bTkTalar bo3l yMacb. O’sTllWMar”an *ab”an bu “mnTb8a

[0*05T1lebk baklenyalar ya xeTo3nlebK rrkrooréarrrrkar baT Krrach.

1kkTChbl 8urnb8a kkacH”an or8atrrlar karbona! anéitn(lr
0’rb3b&nsb MobMya'|"a e§a eTas, umlar mlero<l Tanbal Slpaitla layyor
or8ark Toéclalarclan (Tabalan, &ywukora, arTnokl!slolalar ya yo&’
kl8lolalar"am) Noycblanacs. !/lar &efero{rol or*aTrrblar geyacb.

Me”aboHrT olly (latacla lasbkMM uyWTuan ya TaumT Taysap'a

Yaralll8an buwjfayra laoHyan bo’bb, bIr \le<la kecbacb8an TT”"ab

reakblyalatTin re§ulyablyas! ene TublT abarwya”a e”a bo’Vb, wnlal

Liy1(1a811a1*:

1 A808ly 02”a Tockblan -o$'1llar yo~Yar, n leyoc!lar aknasbTtuyllla bir
XN, nnnHwy Tarkar™y tab3ulollartn” pay<lo bo’Hs3bl ya Tana 3bunclay
o"ab” blnkTa lerterllar bllan nlarmun|> alTa$bTuyY!1T LWora M1 5N

2- Me?aboHrTnwé aynTt yoYlan blolo”k Tewbranalar yoréarTcla
boracb. Mas3salan: a3o03ly ok&ldlaT3b reak&yalan Tkoxon(lnyalar(la,
nukletT kl13lolalawT” 3TLle2l yacboga, Ko’p “u<lrobHK parclTlawsblar
A2030Talarpa oYach.

BMarayonlartn& bonsbl ucbun 102l boY”an 3vb3l;rallar, en2lTtlar,
kollerTeT!ar baT 3bu or8ano!(1larcla u ye(arH rr”clorcla boYaclllar.



3. MeTabobk Jarayonlarwné binn-ketin kebl”an bcArcblan o’r wYw
bo'ylcba bn-bT&a ulangan Mennen(lar 818le T a8l oraall basarllac!!.
8luwnclay ulllb, Tocklalar alta5lunuyl or§art2T<la uTn& lo™alrta ya
blyayralanéa kelta-ke( borac”an, bir-bln blMan o’raro bo~Yan”an, Ko’'p
bobdcbH Turakkab TlerTeTally reak8lyalaréan Llora*. Oréartrrpga
boracb™an barcba”a®ayonla” blr-bT bllan 12 \uy boe’LLiLMIr.

Moclllar altaS5bTtuyYl, yaTt TeeaboH3T Ikkl TwublT 3arayonHan-
Ka™aboHrT ya anaboHrT lboral. ¥Yusdon Tolekulyar or*aTtkK bTkTalar:
uneyoclar, osbllar ya yo&Yartn8 [Iertetaby o'r*anxbl nalya8lla
kKioblk Toleku!alar8a parcblawsbl kallboHrT Heb ablaia. KalaboHrT
Jarayon! éayoTbla Turakkab or8atk Tolekmlalar(lan erkt enedgya
a“raH"bl kuralllacihi ya bun ATP Toleknla8lcla lo3lal bo"Tar ener§lyas!
3bakHHa lo’planac!l. AnaboHrT Jarayow LWrayH ANk or8aw?T lar alrol-
wmbiaaan Kerakb Toclclalarwi o”a3bl Th, o'rTT”; 3uukwraskH LWracllar
AnabobrT 0 515b, nyo”*aT3b erer|>eik TaCenalarwn” ]Jat&,anHsbl kabl
Tunbl T bayolly “arayon®a*n! layntlaycH (rast YLW. 1.)&

. b'elnliﬂ"lb
; 1w
V. %‘5‘1‘ |
n .

-1 Km -

KaeT VIII.!. KalraboHxrn ya anaboHrT JarayonlanT o’raro bo™HyMMw
{lMoclaloycH| «xewa

KalaboH2T 1lwayotcla oudl, nukleTt Ki$lolalar, wméleyocllar, HprcHar
Kabl ymngon To)ekumlyar orawkK bTkTalaTT& parcbalat5bl Toclclalar
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aknasbTnywuyy, cwiréd!l tab5mlo*lan bl3oblan”an 3uy, karbona! an”éné,
TocbeyTa, aTrtakT Ho3H bo’/5bl8a ollb kelacl.

AnaboHrT “arayoTtéa K1k ToleknlaH Tckklalaklan lertenlanV
reakblyalw yorclurlcla or*aTrT ebayo)l ucbmn xarur bo’l18an yuson
wolekunlall orSartik binkTalar: poH3saxanllar, ouysllar, nukleT bloblar,
yo8§’lar 3nller allnac!!. AnaboHrT ya ka*aboll2T “a"“ayonlan Hw“ayraéa blir
yauléa boracH ya bir-bin b/an nr\uy ramsbéa boé’Ma”r.

Bwn "~atayonlan®a bosH boYacH”an oraHy To(lllar Telabollllar cleb
a(alalll, or8aw?can W3bsan”a cblsanb ynbonla<%an Tocllar cblaTch
yok! Tockblar alTasblnnyTT§ oxk§l Tab3nlo*]an ce>tlacll



IX BOB. 1ObEYOO!AK AbMA8SH1>l1Y1

Barcba WK oréartarnHarwné TublT LWrklbly LIS v8leN\oalar
bo’bb, ba\Ton \a 0%H1w/1k1laTT§ bayol laobyaiiéa Tu NAr abaruiyal §a
eka. m8le\o(llanl»né oxw, Tockla 8ilfavrla en8 TublT abartyaH mlaTtT§
o30nHkK bllan parcbalawb, bayolly Jarayonlarniny, bonsbl wucbun rarvr
ener"pya TanbaTt! yelkari8bl bl3oblanacb.6'

Hayyon orS8ani2itunT!> nalas oH3k Jarayorcla luwleyocllarTt§
nTurTty oks51(11arsH reakslyasl auybla’cba:

CO6HNO6+60r — 6C0O2+6H20 +686 Kkal.

OBuliklarcla wv8leyocllar 3uy ya Karboma! batcla samyosb mwn

18bwoklca MNilo3T*er Jarayortcla 3T 1le2laracH.

IX.1 Po™osTCer

Ouyo3sb nmn ”~a’3Téa o'3sHNHblarTné yasbr! bar8larMa karbonal
an“Hné bMan 3nyHan Twurakkab or*awk blnkTalar bo3ll bo’b3bl
T'olo$rle? éeb alala3l Polo8T le2 umny”a” {en”“bTa b/an Nocblanaé]:

yorvu Uk
12H20 +6C0O2 xoadJJI"* Cr,H1206 +60 2+6 H20
PolosTler TublT blolojuk Jarayom bo’Hb, yer ywurasbla® bayoCnT§
az03\! 1a3bkl1 elach.

PolosTler MaayonTn™ UTUrwy reakslyasT! sbarlll raylsbcla 1kkli8a:
yorn™'Ha boracbuan reak8lyaclalar8a, ya'w {bloklTyoy|y reak3lyalar ya
yorvy, bk Talab uWTaycH”an reakslyalar bo’b3b TUTKT. Bu bar lkkala
reakslya bat xloroplasHar 51lrukDka518a b o"”. Karboua! arglcln(lml
0'21a5b1T13b bWMan bo&’bs bo'l8an ya yorm§8bk blab ypUTaycbeall
reak8lyalar xloroplasl:latTt§ wtilrota $l3rtc3a boracb. PoloklTyoYlY
reakslyalar ya wular blMan bo”’'ba boY”™an eleklronlartn® Ko’cbn'l3b
reak8lyalan xloroplasllaTH1é laTellalan(la boracb.

Xloroplasrilar larkiblda wmcbraycH"an p~tenHar asosan XxloroiaH y3
Kar011Mbi(laréa T3ba*amn ancba Ko’p. Xlorotillar porl'wn blnkTalar bo’Hb,
vlar larkibkla Ta& Ty bor.

6L Kis1rel /1 Maryey.. Pctne K KeTer. BiocbenTidy InppTco/l NIT|bat« aw! MiAKT3. CbTa. 2011. p*
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x1oro/LL a

Porian  balla&Lllla” ucrab bo~Yar bl3obl®a xlorollll Toleknla81
yorné’Hk ener’yak! kyaniAanw yuiab, Pao! Hola”a oYacH. Bwu lNolo3Tler
bo&blan§Ucb reak“yasnu $barlH ramsb”a uuy”aun yo215b TUTKT:

Xl +H\— XI*

Xl- xlorolll, by - yoruy’bk ener®yas!, XI* - xlorollnT&
A° 2§’al”an U wolekn!a5l.

XloroiAllnT§ a508ly ya2ilabl U02%EN\&ar) bobléa” yoru”bk
ener8yat KHNycTy eners§lya8a aylanbngb(lan 1boral.

PolllbdernT** yorm»'MK reakwakT. YoT”"’Hkéa boracH"an
Wloatvex reakSlyalancla bosll boTacb”an blrlatcln Cur§wn Toclclalar
faylarli8an TKolTatl<la(lewnétukleoticub8{al ("AOP’Hr) ya
a“eno2tlnlro$&un (ATP)cllr. Bu Tockblar soron8Ycla karbona! anglclnclT
0 bllan bo§’Na boT”an reakbSlyalabla Tubl T abarblyar®a e&a.
$bunT8 wmcbun Arnon bIAOP'Hr bllan ATPT o”asburuycbl oruwdl
(a58umlyal510n orwl) cleb alaSan.

b |Y° ~ Ma boracll*an tinosiaver reakblyalan<la MAOP*H2 ya ATP
051 5% bHan blr yas(cla woleknlyar ki5lorocl baT a”aHb cblsacH.
XLW reak8lya8l. 1937-yrH K.XIMl a“ainb obn”an xloroplaSllar<3a
owarTn® waTuT ak$eplorlan l!>bTokbla kbloroé a*aHb cbly”blT
N anlalan8an. 1) eleklronlarnTé ak3epEon xka/lcbl 1eT1TT§



Kowplek5 MnaTku, [loyclalanBan. Bu reakayaiia ucb yalenll (eme<
fay~anHb. 1kk! yalenll lerTr8a aylanacH.

yorvg;t
2HrO +4Ke++ 4re+H+02 +4H4

Bu reakslya XIMN reaksnas! yobl xloropla$Wlar reaksyyas; ieyieii
Xl o’r Unbalancla C02 Han obkWMoychbl kolakTor bl Toyclalara
olwaéan ya bu reakssyaéa C02 15Neok ebinaycK, 6uian xulo8a kelSan.
1956-y11(la Arnon rugbonbl*an aloTlanHan [loyclalath, xloroplasiar(la
CO2 o rblblnace®an Tax3u3 [lerteTaikdy appara( Tay/ucllpw! boaMl
bo lean TaH$MloHar”a parab arN\a%@n. Bu reablyblaréa mn bir ugor
kolNaMorlaraan ToyclalatK wvnuu, Yaylarll8bl xloropla8llarclao] Tax3wu3
- Tlow3weiik pwiATAnKbotAtireHuaratné blTrok evsblu

erTeul
amlslacll:

yorvdVk
“"ADlI +4:0- -  *\A1)1H; +1/20r

8H/in<lay dMIb, XL reakkgyabTTa O’ra xo5 \vBlya|la<lan bl
yoruy, bk aw pyanT KnnyTyy ener§lyaSa aybluwb bo'l3a, IkkTcHL
b reaknyaéa ajral,b cblU4dan kblorcx! Tanba; CO, cTas. balk ~
ekanHé™ wizbonlan8an H20 Byoblarwaa Bolla™ bo’LLk

FroKTnwrk/T/orlxW. PolOKTIAr YobllMya™éa e”a bo’l8n
or8awrtlarwn8 o’r.8a xo03 xuan.*yaHarMan bln 4unyo51T,né yonu,’ VK
enerpyasT bcyosaid K.Tyoy.y encrNe 8 a aylan(Tsblll. K.Tyoy.y
ener8lya (b<o3Tlelk OléaT2Tlar Mostal! biwMar 8a(|<la IT14]a Foplaracll

0 ’8li11Klar x1oropla3(La yorn8’cla AP ya anor8awk No3lblan ATP
5T(erlani5bl Mowownenk MekiArkawb cleb ablacta. Pori8|nilelik Mosirlawshb
Jarayonlan okeaHy [o3blankMan Pary YlHb k3loro<l “bnrok ensbl
lalab ataTaycH.

Po(o8ln(e(lk Mo$rorlar$b Natayows 1954-yicla Armon kaSbleléan ya u
umylcla™Mcba:

n-AOl +n wPdtr————» ATP



Bu Jarayouwla AT w Hoal bo'Hsbl LA x11(1a81 reak5Yalaréa boe’ A
Ko'!») ular bir-bwéan reak“yaga 18bbrok eblwan kobikblan ya
TKsya nal|asula bosW bo'blujan Ta”ol an bllan 6*4 ¢bl>

potOnlllelNk Tecklork/ - reakSlyalan lkk] af06lY Burvbea: 51kbK
(kalla/) tanosaverik  ciAloHaumb ya bk K bo ltayan (ballask)
7 (osw1evik {BbIoranl8bsa bo’ 1recll

AKHK (Molo™orbuwb. By \UME/H yorné'vik erer’yaa <apl
ATP 5u*e2lat8bl ucbun 3arfdanata. 8lkl/k {blolMNosaMawsb reablyas!
anaerob 3baro/(la boréaT ucbun Woron kblrok ebasblT blab hlTaych.
Keakblya éaYoTMa Kl3lorocl yulllTayin Vaad]raHb baTt cb”*tay/l.

31kMk  KnoloslMoAawsb  reakslYalarncla umyosbTne  Yow 8 bk
ensayasT! yw*éan xloro/1l yo”'a”an bolaléa oYach. Buniday BoN\/ILLI&
xlorolll Tolekmlas! elexkbonlar éonon 51*alMa yLlon polewlal8a ega
boT8an lasbal sayabla” elekwonlarw cbluanb ymblvach. blalya(la x'oro 1
Tolekmlazl TwbaC raryaii™a e”a bo bb siola(1l. Elek(ron Ta 1uT elekijon
o’&arunycbl MLla ouwab Ko’cbTbb, Tusba* raryac™a e”a boUEan Ya 3bu
(rayl elek{ronnT§ ak3ep(on 3"ataga natoyon bo 18an a\yal&| x!oroia
Toleknlazl8a say™acb. 3bmnéay u/bb, eleklron bo3lb o *uan >o | ballan
(aklw) 1laabkM/ dla<b. Bm yo’ltne TaTuT ¢5Tlancla eleklronnTe
erer§lya&l rlennenlatA\ iA21Tlat wmbnroklla ATP 3T1le2lawsbl wucbu
8artaana</.

bIKIMkK bo UTa%an {otO/oh)rlaTHK. 81KHK boTTaéan
bblo3blaT3b reakdayam<la ATP bosl bo'b3bl bllan bir gatOrda, blA3P
faylanlacb ya Toleknlyar kl13lorck! a )raHb cbkpchb.

youus'HK

270 +2A0P +P,,,r8+4Mro ~ 270P-H 2-2ATI +0 2+2HD

Keak$lya nalug5lcla bos belbl.uan ATP, \AMP1b ya O3 nuwe

mexmnoTellk and<lon 1:1:1 TabaMabo lacH
MKHK bo'l1Taéan <blolo5<ollaibb reablyablMa Ll v pl&ren< 1121T

680-690 TTK mrnnMMa” nurlarl ymblYcbl xlorotall a éan Jlora! bo b,
Yorne'VIk ipekrntne urvn o Tdnb ¢r nularyT yniasb xmusms~a”a ea.

HprTeT (wT e3a 670 TwkK wwmnHkcla® nuharTt ymnllYcbl xloroiill a,

62bl T M Y/alker, flalpb AapK MokkuKar bioloky arcl bolcxrnoloé\ foyunl 8ocle(y o! C/ltonbln
Men' York. 2009. p-455



xlorollll b ya bo&Hua pl~tetlarclan ibora* bo'Mb, yow K 5pek!nnT§
Ll5ua 10°LL TN urlanw ymH3b xmn8ublyaiaSa e8a.

1kbl PoloklTyo\ly HrTTT” 0o’raro 1a’simn rllyasbla ATP, MAOP»HIr
bo3/1 boYac. $\nT» parcbalaw8bl nalya5lcla Tolekmnlyar ki5lorocl aaHb
cbluyacH.

Po™o3nlMeTnT” yorn™lk reaksiyaiar(ia bosll boY*an bIAOP'Hr ya
ATP karbona! argl<in(llu o”asbiin3b wucbun 3ardanacH. Bu “ayon
AylclaB8l yodlar b/lan aTa”a o3blriaii.

PoiosiTe2lNng uyown™mlk reakslyalan uoron®Y/la boracHSan
reak8lyalarga karboraT ar™1(1ncl n*leN\ollar*acba slayDkllacH, buTng§ mcbun
TauuT rTator enerSwya 3ardawsbl kerak. Eneryaw  yoru§4y/i<
reak5lyajancla bo6/1 boY”an ATP éan olacl KalyT nazanyasi8a Tuyol U,
Karbona! an”cincing ak*8el:on nbblora L5—éJJ7D8I' alclr.

(n-b-0—P=0

» 1
O O 0O O 011
H-C-OH
H-C-OH OH

CH2-0-P*0
|
O H

Kubl/lora -5- PoBl al nbl/lora -1,5- d Po3la!
OH
O H
' |
CH2-0-P=0 O cCH2—0-P=0
I I
I [ [
t=20 0 H 0 HO—C-C—O0H 0 H
| n I
C - OH + C ? _
c=2o0
| I [
H - C - OH O H 0
CH2~ 0o~ p=o0

|
0 H

Klbunlo2a -1,5- cHo3ral: oraHs Toclla



O H CO0OO0OMH

HOH CH2-0—P-0  w-©c-on  on
| |
—Cl—OH O H

3-Po3lMo”H”"3eraT k13loll

Ho3lM bo’l18an nbllMora - 1,5-co5Pa{ CO2 w bTkiansbl bl3obuia
o30onHK bllan karbok3llanacb ya napapga 3-To3lo&H(:3era(: Kl3lola bosll
bolacH. Hosl bo’18an 3-To3lMoNM3era* k!3lola 1,3-cH osloiAlHel'al k13lolaa
aylarecll ya busarayonlila ATP 3ardanalll.

TnoxaPo3PaTHe \cko™enara [ertenia 15bHrokicla ~3-clMoslroMLUzeral
blsblairan 3-To3l0”™n3enn allle&bl bo3ll bo MdH by reaksyaHa blIAOP«H2
KaT 1sKiAarok eTLL.

K
A-H
|
Y . . 2M—C —01! + 2)XX KO 4 4 ~ABP
MH-C-0OH +:XAOPH: |
CH-—-0
|
HO-P-OH HO-P-OH
I 1
o (6]
1..3-nuwrbolkera? kLW 3yogelrsero! alll%:<1

3uvnllay c\w, bum reakslya karbomna! an8l(lnclwné willeyocllar™acba
Aay*arlll&b 3licHnTe blirflan-bir fAayllraycbl bosarcbicHr.  Ywuuyonéa”
KelUr/1an reakswyalar [owatamcr JarayonTTy yorun§ (la ya dwrowp iaa
boracl18an reak5lyalan bir-bt”a boaHAOw kor3allclT.

1X.2.1181eyocllar Te(aboHrT1
1mson or”awrTlla vMeyo(llar TeMabollrtn (altasbTtumyl) umyHauy
a3o”y |arayonlarclan Jboral:
1 021s-oN\sal” blMan bir8a sabu! allin”an poHsaxancllar o3bsoron-tobak
yo'bWa cH3axanc/ar \a Tono3axasicHar”acka parcblanacli.
2. Azo3an “aréa ya 3buntMek ro'annalalcla “lko”enwny, 3Trer! \a



parcbalawsbl kecbacH.

3.0HKoHr. "OHkoHr" rt8lwncbas!l §lymkoranT§ parcbalaTsblT
blicHracH. Oa3llab anaerob by"YdaH- bu lerTT orsfaH Vo(lalanSan
bo’Vib, bu )arayon 3ul bl3bla3s! yobl elfano! ya C 02 Mo3/1 bolM3bl bllan
yakunlanéan.Ho21r§l wyuxiAa "SHkoH2" LW3buncbas ~yukoratne
parcbalat$blcla ken” so0’llartlToucla, ya'w "aerobH "“Mkolx" ya
"anaerobll ~HkoHr" “arayonla™ bir birklan ox!r§l Tab3nlol 3ul
KMol 3TTé Makw) Ho3M bo’H3bl bllan Tau\aredl.

4 .0lyvkorant& (o'‘rMan - 1lo'«'m ok3lcllawsSbl aerobH yo4 yok!
peToro-Po3ll yo’'U (pen'ora 5/ kH) <3eb a(alacl.

5. Oek3so/alarw o’raro blr-bT”a ay!aT3abl.

6.MruyalllTé aerobH TeTboHrnii. ClkoHx ok3lcllatsH “a”ayonT”n8
b\ TaH3mMbn —pnnyall T HosM bo'M3bl.

7.0X4A5131 en§ TwnblT Aymkoneotener “atayon® bo’Vb, wu3Hbu
Natayoni<la m8leyoc!larclan n”eyoc! bodrta”an TaH$umlorlaTTiA HiA
bo’'lM3bl kuralllacH. Bwunclay Tal3ulollar& blnncbl naybabla
plromnT ya 3u! kl3]oblan, éHI3enn, aTTok!3lolalar ya bo3Hsa
bTkTalar kkacH.

1X.3. L18leyocl1aming parcbalai$m

TTk oréanl2t]ar(5a boraé)uan Tocllalar aHnasHHUT )arayonlancla
mgleNocllar TublT abaHuya”a e&a Ayyalo bum blnkrtalar bujayra ya
lo’allMnalal (a 3oclr boYacl”an barcba 3nlMeHk reakslyalart ener§lya bllan
1a’rwinloycbl a3o3ly Tawmbalarclall bin bl3oblanacH. 5 inbxaslz2,
n8leyoclarTn”® karbona* an§l<¢ncl ya 3uy8acHa parchalaTsbl nalyas!cla
vlarcla KO,plan~w klrnyoYly ener8§lya a>aHb cbuacb ya ener”“ya”“a boy
boYran Tax3m3 buwkTalarnt§ — ATP nT§ Takroer”kK bo8Yancla
lo’planacb. Bkou wmuyleyo(llarwn” Grik or8aw? Tlar<la ba’a“ac™vian ya21lasl
lasal nlar8a enelpy a e*ka2lb bensb blNan cbe8aralatb soHnaycH. Wanuné
parcba]an!sblcla b4 Lgxor oraHsa blnkTalar bosl bo’Vb, b blnkTalar nnk
or*atrr3ariia ucHraycan bosHsa orfawk To<MalaTT§ a303bl rasHkll
elad12an you, K3lolialar, aT Tokli3lolalar \a bosb”a blrlaTtchl TaHsbloMar
Tanbal! batclr.



Twk oruartrTkr Jlarkibkcla wvcbray&éan barcba poHsaxanllar ya
oH”o3axanllar bir satOr &rrenllar 15bBrokl<d#a ayya! Tonosaxan<llar8acba
parcbalanacll. Ho3ta bo’~an Tomo3axancllaTT§ reaksion sobllyall ancba
pa3! bo’Vb, Keywwé! abnasblnuy reakslyalancla 1$burok eiisbl ncbun unlarT
Ta’'lnt nuagorpa® enerya bllan la’ttlasb kKerak. Bun8a erkT
Tono3axanclarT enernayaua boy boY”an blnktalar bllan reakslya8a
KT3blb, To3lorN evarlar bosH GH3b TrMayb ensblblta ErkT
TonoSaxancMarwng Tloslorlawsb reakslyalan ulaTtT§ parcbahw3blga
Tunbl T bo3s”cblargan b T bl3oblanag*. Bunga reaksioon siobllyais ]1balgan
Tonosaxanglar®a wsbalan birtuncba {aocl bo 1&an lo3orl] ertirlal bosll
boYanl >/a 3bu 3ababb bwu reaks]yalar kopTcba MNaoHasbansb leakslyalan
(lebbaT ablachb.

Mono3saxanglarnTt§ [oterH etarlan, xusmsan, ulynko?a-6 —{o3f{al
bu]Jayra ya lo’dpTalarga lkkl xM yoU bllan parcbalanacl. BkTcbl x|
parcbalawsb 1kl bo3s~cbpan lboral bo’Hb, ayyal, 8lymkora-6-Ioslallkkl(a
ucb n&lerogH btktTa — plruyal blslola*acba parcbalanacl. Bu “arayon
Kl3loro(1312 3barokga boraa! ya anaerob parcbalaTt3b yokl 8/kol% peb
ablagb Obkobrpalupa kaT ener”ya a’“rabb cblsagb

1kkTcbl bo3dcbaoa e3a pkumyal k13lola karbona! an~ang bWan
3ny”acba !o Na parcbalanacll. Mono3axanglar parcbalawsbunng bu
bo3stobl lNasa! WoroaH 3barokga boréanb8!l mcbun aerob parcbalatiH
yokl ainkarbon bl3lo(alar Krebx MKH cleb aralaar Ko pTcba bu” a*ayomn
8lira* yobl Kreb3 31k peb yunllapg!. Pltya! klslolawn” karbona!
ang§lang ya 3my”acba parcbalawsblga bir salor oraHa Togpalar, (11- ya
(nkarbon W obl ar 13brirok eidb, nlartng§ blr-br8a aylaTtsbl ballagan
Nora!. Clymko2a-6-1b3llaTbé blnncbl yoYapa parcbalar3bl Ikkka wcb
n&lerocll buwikta bo3l bo’U3bl bllan boréanl” ncbun bu yo4 ko’ptcba
~Nex0lolwk parcbalanlsb pAgeb baTt ablacH.

Clyunkora-6-roslinTé IKkTcbl XA parcbalawsbl nwng okskHawsbl
b/lan beyo3na boe’HA. Bunga §lymnko2a—6 —-lo3lalgan bir Toleknla karbonal
«HWNgna a)raHb cblalsbl lulfayH be3sb whlerogH blnkTalar penloxalar
bo3l boYacb. 5buwing wucbun bu xWpa§l parcbalawsb kKo pTcba
pemora/ox/w biKH yok) IT leyocllaTTu apolonuk parcbalan!'8bl geb
alalgnl



1X.4.1]81eYocMarnT2 barT bo’V3bl ya 30’ rlL&bl

Buy<la yausbl enyciA”an ock/ly 3bakarjar - Tonosaxan(llar8a
parcbalantasclan olclT, tobak <leyon oruall uyon8a 3o’rMaia. C)oléan
v$>leyocllar  osbuoron-tobak  yoUkla ~Mkorll  botdar  ~ckoHruii
Kabllrloycbl [ertenl:lar-§81|ko21(1a2alar 1a’5r1 bllan Tonosaxan(llar8a
parcbalarnacH.

KraxTabl parcbalawsbl o84r bo’sbM~dHan ®bosblanacll, kraxrtal
304akHa 1,4-8Hko21cl boMYarw pa!cbalay(lwan aTtMara Mertenll la’3Taa
Al8Tan parcbalanac/.63 V asosan TAAcHkKa tobabla parcbalanaél. MaHora,
120TaHoO2a, laklora ya 3&uarora aloblcla §Hko2kla?alar-Takara,
[roTalara, lakll2a \a 3axarara "a’3THa «a(lrol12lamacn. Cbunkl o3sbuoron
031l ber! 3blras! larklbkla™ atlMara lerteni4a T §lcbka obakka sunyllacl, bn
lertenHar lcbak lwjayralancla 3Tle2lamacH, lekT Iclrak yoY”a a“aHb
cblaTaycH: cM3axanllar tobak bm)ayralanTné xcHbla §l<lrol12lamaal.

Y~eyocMaTT” BUCnblay barT bo4y”3blHan boa/l boY«an Tab3bloHar
- "yukora, 8alaklora \a bliiora lcbak bm)ayralan orual/l uyonga oYacll,
1cbak yo4lclan oYacl™an §lymkora yena s0T bllan”ar”~a bonb, bu yebla
bir L5 n3blawb siolacld, ~8arcla “yukora §Hkoéen8a aylanacb. Bir f13T1
clon 0 LI bllan bo3bpa or*an ya lo,A1Talanung blyayblan”a eHb hora<H.

n$»leyocllartn® bir Tn boY”tan klelcbalka oéaT ya 3ul ertruycbl
bayyonlar o3bsioron - lcbak yoUbla barTt boUTay, o’28aTnaéan bolcla
axla!l bllan cblsanb ywuborllacb. KblcbaHcaw parcbaby”*an [lerten! -
3elblara oHaT ya bayyonlar or&awrTtHa yo 1 KblcbaHca 3abrayoT, rneya,
ntTutan o’5!TMNkK or”a bllan uabnl alllnack. v 0521 barT boYTasa bat
barT allnayor”™an or”a Tas3a3T! xcbak yo4l oruyab norwal 04l15bl ncbun
2arvr blsoblanacH. ATTo T/bl)Xa Icbakwn§ paslkl a”nlflan ya yo’é on
1cbakcla Klelcbalka 31UNblOVK rayrablla bayo* Kecblracbéan
rrukroor"arrnflar laoHyatA TulayH oclat or”*atr*tWa 4l3Tan, kaYsb
Hayl:armycbl bayyonlanla e3a Heyarb 1l1oYa parcbalanaHl. Bw Jarayon
0’3unllc lo’ylralarl ya Munuyralan <leyorlanw burfB, nnéa” Tocllalar8a
oyua! barT sllU3b NennenHan 1ayTT en’lWasbiiarack.

Klelcbalkatné parcbalar3bl(lan Jucla ko’p Klcblk Tolekulyar
birikTalar, aszo3an, or§an!k kl1slowlar ya é€arlar CO2 . H20 ya CH4 boall

| ebrmmer Prrciple-1 0! HiocbeTs My", 200X v, p-11)



boYacll. C}lonSa 50’nl8anm or&awk kl$loblar (3uka, woy, 8ul, 3uk3wal

Kblolalar) 0214a TocMa 13le’tol pUN3blIT TUTKT. B TanbaTné

o<law owaH wmncbmn abanuyaH yo’s, aTTo eT-xasbak 151€'Tol si”acb”™an
Kay3b saylaruYcbl HayN\onlar mcHun klelcba*ka a305ly 021luacln. O 1bo |
bayyonlarcla KlelcbalkaTn« rrakrooréaTt 2T lar laoHyain LrayH
parcblaT3bl un&leYOcllarTé barT bo’H3blT a3zo3ly ¢3rmckhr. W Té
parcblaT3blaan bo3s bo’Vib, sonéa 30’rMaiean akka by bayyonlar 0215
oysabiga Tubl T o'rT mma<H.

Wko3ennT3 wKen - pk(wener. OHko"en yuuon Tolekulall
polizaxanic! bo’Vb, J18arcla kop nitAdclolda lo plaracH.

N3arpa “~ko”etnne; 3viner! wucbmn ATP Tlaol T3blirok ebl).
Ollko8enTn§ 3Tle2l ~“lymkoraT “ek3okTara [lelTtentian ya ATP
13blAaoKicla {b3lMoHawsbl nalya51cla bo3 bo la(H:

CH20H

OH

Ho3s bo’l8an élywmkora-1-Po3ll §Hkoéenwné 57 lerlda I3lllrok
e&(ll. BTtncbl bosawbla §lymkoro-1-{o3{al bllan LITP o raro la 3k ewub,
mlw(l1{o3ll-8]ymko2 a ya pkoPo3lraC bosl bo lad!l.

Clymkoro-1-To%bl +WT «UT* 1100 -&\yrkora + Aroloslra!



PennHal* bo/luaar N « 4 *
| atonosion/lar Nnn&*"uw,

*

2E2ropoa?axary(lar
KaeT 1X.4.1. Clymko*a Te*abolArTTT8 UTUNNy 3xeTaxb

Xvk1?20MoT

Obko™"nnTé bo3ll boYl5b[nTé JKKTCbl boMlcblcla, W P - Aajymkoza

kKocb' Ta M™M'Yukl WICrY: i "!jkopenr)inr ébko2~ raryTtéa
cbn,la()] blaya<la élymukora agobl,é T T & bwncbl véleroc! moT! bHan
Mlyvikora ran,rlan Y0 | *4larT,,,é 4-€;clrobll éuTbl 0',1a8kla a-(1->4)
bo8 1081 boYaJl. Bu reakayaw [lertet eHkoeensblara kaTblay/l.

KeakBya mnayaatia boa] bolean LW P yana 4vayblan ATP bl3obl

Y3Ma YaYyblal 8'Y “o-"' Tlola( ,klw, bo(1 bo’lW

W o -pcwuan > 1___/“° N OH Y ;e

6H OH
OH OH
1> K43
Oakoreii N
CH:OH
| I 0, /- 0
HBOKA3
CH } (oH
- OH
Geama-i o

01,koéenn8 a-14 é1lrorldll Kboxbl kKbl T unyOaél3xelua orc,aH

1"oclalasb TUTKT.



OK~o;r* 1-cr*a- |

-unl:6.n*rxn:’~rx3a !

| *» P1r010513! | &=
N o _Evchcrs KT
\JIOrEr. ,LTP
CHO» 4 *
0 "MK 4™ <[T2MT
\
CUKe«n
<CH O0)

HAa8LU 1X.4.2. CHkoHrwn” a-1,4 §Hko21 (LU sbox!arT bl

OHko8ennT§ a- (1->6) bo”’ oruab bosB/ bo’ bT! aTMo-(]->4)-
>(1->6)-lran88lymnko2lgara ennenu reaxslyaw Kabllrlayc!l.

CHko8ennT§ parckalanblM ("Mko™enor). OHko ennT"
parcbalalwbl “rckoHnK \a Mo$rorolllk y o’ Var bllam boracH. btun§ "KkoUr!
aTMaxa lerwenia 1a5Alcla boracH. Po$lorolllk parcbalatSbcla Mosloridara
lertentn 8Mko“enrHn§ rablra [lonnasllan TelabolTk akT [lorTata
aylaniracll. oA onlaxa ra’5lricla §Hko”en ~ywukorawny, losforK el Téan
lbora( bo’l18an poH3axanc! ToleknlaSnn kaKa boYaklar§a parcbalay<ll.
KeakslYanin™ ntwruny sbakHw anyMa”*cba Mocblazsb TUTKT:

(C'6HOM +H3P 04-> (C6HI00O?)B-1 4 Clyoko2a-1-I05Ma*

bu ercla (CoHOC>5)n éHko8eTnn§ pol]$axancl rarytTt, (0O,H005)N-1 e3za
aynan o0’3Ha raryHTn”, blida «]Jyunkora®a s*ar”~an lwolaiat 1cd alaycl],

feak5lya nalya5léa HO5 1 bo’1%an 8lymkora-1-lo8ral
MNo&ro*yukonllara Mertenl a’$rcla yukora—-6-rosratin bosl sllacb.

Clyokora-1—-lo5ral «—————————— » Clyuko2a-6-Io5Ma(
o5/08bukoTTara



Néarpga clymko2a-6-I'(kMaklan erkt uylyumko,a «lywmko,a-6-Io8lo<ara
Mertenn .a”bla b«il boYad. Bu Metem Tlo3iin» .peT, cblg5biu
~NarolK]k yo’lbllan parcblaycH:

Clyvkora-<5-Io$lg*------------------- - CKokora
§lyvrora-6-/0b{ara23
Cwmykla8l 1X.4.3.- rastga (pko~T T parcblatsbl ya aTertTe
k\eTa$l berH an. 6
PHOONTar

C-b-ukora-1Tcl1?3|
!
Ob-nkc™-a-6 5c»laf
K{ <>

uTT

471

M I'Y)

OTTn mb Ka*™1X#®'3* C, k°8ennTé 8T N ya parcbalan«l|l.
i 1~ A lan Parcbalanl8b, 3“yrak cbwUYlar bllan amer! kelllr/ean

M o a6 o MareT,en, a r-I7I’\X|/|KonLuara,8 +
yunkora-.-Ma,-

1 OfeyocHatt" "Nko™en Ko’nTkbliiaé] rablraa.
2. OHkoéennln§ «arlelU”bl.

3. Clyvkora kallaboKrnu.

Olymkora uAxklla..un8 enewenk ya plasik Swksayalan o’Masll
boK loycln balYh robln o’ynayll, Cbun boSb4Ya baTtTa TOnosaxawullar



8lymkoraclan bo3l1 bo’115L; ya ak&rtcba, LUrH-LLtan Tonmo3axancllar
8lyukora8a aylaw8bl T TKT.64

1X.5.1181eyocllarnt8 anaerob parcbalawsbl. AnaerobH §Hkolk

CHywukorawn” ~Mko”en yokl {gyukoragan bo$blawb, lkk] To'ekn'a
piourut kl$lola ya ATP Tolekulantn§ Ho3l bo’Hobl ban Tt aycllan
anaerob parcbalat5bl §MkoUr cleb alalaél. OMkollr (ywnoncba - §lyky$
$bwn ya 1y315 parcllalanl8b $o'2lawlan olwsSan) bwu)ayra TeblaoKrnH
~aMayonla™ orasvga en§ yaxsbl oT anl™an.

AnaerobH  8HkoHr - é&lyumko2awn§ Turakkab  {ertenCaity
parcblawsb “a”ayoT bo’Hb, oclaT ya bayyon T ’dltalancla kl3loro(l
13biirokw? boracH. OHkoMrnt” oxn§l TaH$mlol:1 Kblorasbln. OHkollr
3arayorcla ATP bosl boYacH. OHkoHrnt™ wutunuy reaks“yabliwl

Any<~a8lcba Yo213b TUTKT:
C6H1206 + 2AUP + 2P, -—— »2CH3CH(OH)COOH + 2ATP + 2H20
§lymkora 8u* KI&101a51

AnaerobH #/koUr reakuw,abl nTn3 xaralllenxiikam:

AnaerobH ATkollr 5uo20lcla bonb, reakSlyalarw o'm buwa [erten*
kalalk laycll.

CHclroH2"aayow blir necba bosstoblargan lboral.

1 OHkoHrTn™ blnncbl leakslya5l(la “lywukora [obloHanacH
élynk02a-6-"08lal8a aylamacH. Bwu reak$lyat ~ekBokTara [erteni

Kalallrlay(11l ya ATP ~3biirok elacll
8ek3okTara
ClyunkoratATP-------m-mmmmmm- -» Aynkora- 6- rosll+AOP

0lymko2a-6-{o$LL o’wnHLLat 1o0’alrna5kla bosHsa yo 1 ban Haw Hosrl
bo’Hsbl TuTKwWw . KraxTa! xa sbun”a o x3bask *arklbicla *1ynkora (MCvyclu
poHsaxanlllar To&bl kblo*a bllan reak$lYa8a kT3Hbln wrayH Kat
8lyvko2a-6-N'o&lar boB boTacH. Bwu (arayon o’5ltlklarcla  Kko’p
ncHray”an lroslorlara Mertenii 15buroklcla boragr

K-1cKar/l Haney.. Oewse K betcr. Brocbcatally. Inpptcoun I4aTt™ Hbl ¥/Wknb. (Iuna. 2!) 11 p-11
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6. No\balcla™l ollncbl reak$lyacla 3-Moslo”isenn alcle§1(31 ertell
AH eraMe”élro3lfaMecko”enara, KAL13 «kolertnenii ya [osla* klzlola
15burokl(la U1-~To3lo”iisert blsblabl ya bIAO(bIAOH) wuaylam)8an
Monnas! Vosll boYacH.

N L 7
-IRE 3/ --

CkK- "ero™aerr”-

1.3-bn-b$*be b’ bexa?

Hos/1 boY”an 1,3-cLLIb5{o8]k5eral ener*ya”a boy boU”an blnkta&r.

7. Ewncbl reablyaga MosfoéH” era&Tara Mertenii la’8iMia ener*ya’a
boy boYoan 1051al uolc8Y A3P™a ko’cbirMac ya ATP, 3-To3loélUsert
K13JoLU (3-Io3lro™M3eral;) bok/ boYaclt:

COCH COOH
\ VG
—— e . O 0 -
C.0 ABP PrTy-awnasa
CH.
Bdsloenolpurar Pexar
51winclay Db, lkkKa ["ennenl

(“An$eraldeMlo&a(cle8ldro”enala ya 03l o&H3zera”krara)
losro”LLzeraMaww allle™c! “mwb karboks/1 “mrnb”acba oksklManacH ya AT?
b1l boYa&.

8.8akk1l2T1cbl reakblyacla [erten! T[o5MoélLi&erotnla2a 1a’
rnolekmlanlfé Icbléa Tosla* 8urubl 3-MosloMisenn  klsloladan
lrosro”Lsera!) ko’cbwHb, 2-Foslo§llsenn k13lola3tl (2-Mo5Mro8H15era™)
bo3W uMac. Keakslya Mayl:a® blyHb, Mu2 13bllrok e*acH.



COOH COOH

HEOH HCO:

Eoblo8k$erotullla
CH20-I‘; b CH.OH
£y

3-Po&rbberal

9. To’yu12incbl reaks”yaéa enolara {ennenll (a’3Téa 2-Pos{o81k$enn k1810 la51éan

bir wolekula 3ny a™aHb cblgl5bl na”a51/a ener§lya§a boy bo’18an Mo5<uy)enolpliuyar;
(Mostbenolpifom2mn 1) K15lola boslM beflack.

COOH COOH
K
CPOH1 e c—oO -
b_l_ ® :nolara
o CH2
2Po5l0"5eral Kbbrrcghetiyar

Enolara lertellls M§2 yokl Mn2~kaltnlan ra’swéa laollasbacb, nonH
& 2Arla T 8 IbirlanacH

FO. 0 ’'ntclwn’ reakslyacla bosll bo’1&an Mosloenolplruyalclaél ener*ya&a
boy boY”an bo§’ w2llacin losPal: k13lo(a uolen’,1 AOP 8a ko’cblrlacb,

na*yaHa ATP bo3l1 boYacb. Keak3ryar puuyyaHanara
Kalal1™aracll:

Pennenun

COOH COOH

G-CKPCL  +AP -

A Mrr'aiiwa

H,

uo

CH<

Jaxkar

ANANRaranT”™ aknyalon M&2; tTcbr. Bu reakslYa uay*Tas
YO AeakslYa nalyaskla panya! ya ATP bosll boYacl.



2. OHkoHrnTé lkkwcbl reaksrya™Ha bo3l1 bo'~an ébwukora-6-Ioslal:
lerrmet ~yukora-6-naslablroterara {a’stHa 12oterlawb, [wklora-6-
[o5SlMalw bos/1 allacH:

OH
opocwu -, | 0~ MO»:H ,— ,
! N H
n 0 n
|/ \' ! /mpsb'nkaTnnka 4 CH20H
KoH n A ;
N 76H
b OH O H H

olyuk<ka-6-/odr

3. HAeak5lyanTé wmcbincbl bossioblHa bo&1 bo4”™an nk”~oro-6-Iosbl
{o3loin'k™okTara {a’stima ya IkkTcbl Toleknla ATP bl3obwa yana
Noslo™anacH, M'rnk”ora-b6-cHIMo™a™a aylanalll:

?H o

0-y>-0~C,H 0-Puy>cH,

oT - 0 H | / 0 4 0 H
bl
Wbl ,":H ru'.=,,
o011 11 OH H I
{rukro~a-6-{ob 'ar OH

(rukio-1.6~cliolo™Hu
4. Ho511 bo’~an {ruktora-K6-cLLlo3slMa! alpgo)ara [ennerll 38bllrokicla
lkkMa Llora”o3lll™acba parcbalanacH. 3-TosloélLzenn e3a aMe”c! bllan
Mo5I"ocHok51a{3e*on8a parcbalanacH:



OH

0=P-0--C!1

OH Cr,oH
|
OH OH “nlgl ™ cu, (N to <'>0 0 H
' o ! ! 1
\H Ho/ OH H-C-OH OH ! rH -1)'1"0
HN
| CIN.-0-P=0 =0 (>H
AH H | 9
OH n
(rMKI-OZ&-l:G'E///O\}a/ yo°lun\en!) /a*,(Oa’IOKbLIJ’\’\MH

bl cle% 11
3-Mo3lro”b3enn able~cbwn”™ bo3ll bo’H&I bllan §kob2nwé blnncbl
bo5L1cbl yakunlanacll,
ObkoHrwn” 1kkilMebl beogtobl wboyaMa Turakkab ya tublnkHr. Bu
bo3gkbpaa ok3Mawsb™ay”™anHs3b reakslyalan bonb, bu”a™ayonlak™a ATP
bos3l1 boTach.

CH.OPO.H.
CH,OPO,H, I/I O /ok51al5eror/o5{a!
ONCH;OPOH, '4 o
H HO HC~O
H Y OH 3
OH H oHJ])H “erableec/bla!

&uK.T020- 3.6'bii0"ab H.COPO.H.

5. Ylupncla&l reakslyacla boiill boY™a*1 1o5Mocbok8lalsel:on bu)ayralarcla
*o’planTtasclan, ntoralosnbirowerara Fertenii 18birokicla bar éoTi 3-
Mo3lMoélLsenn aMe”~pn8a aylatb *urackt:

OH 0)
I I
CIH .—0-pI:O 1Yw~an>"clMN-oTer(na "
C:'-O OH CHOH OH
| |
CTbOH Cll —o-p=0
(oH(ocllokb Taeton

OH
3-/op°Mneri 1bkle$rcl



11. bakll k15lolant§ Ho&M belVisbl. Anaerob 3barokéa plrom2uT
Kl$)ola 6-bosytoMa bos3ll boU”tan wkoinatl<3a<lewncltukleoK<1Tng
Haylanl&an 3bakH (HAOPb) bllan reak“ya™a k1$blb, <larbol lakw
kl5lola8a aylamacH. Kalyacla sHkoHrnw3s oxii§l Tab3ubu bo’ran 3~
kI5lola lo’planacH ya ko&rweTr WMAO wuvayblan LW anain. Keakblya
JakTaMe8!(l'ooene2a Mertenit "MrokMa boracl.

(P b CH{
C--0 C o “XAOQ
| akw3e3eko2rnara
COOH COOH
lackal
RT3 (A blo"al
ObkoHx reablya3Tt” axeta3! 1X.5.1 ra$tcla ben”™an
OKrTcra
AR oo L
I 2
ATP 3
AOP  --——-- N

Pruk”ora-1.6-1m"o8"ar

O/iirokMatonona™ar

CH*?eralclerkl K>5&r

_____ T6
H3PO «
r MAOH+H"
1.3-B1*To5%0*LLir5era!
NOoP
ATP &— 4 7
X 8
1 9
ABP
ATE n 1w
11
Psrura! Taku*

Ka&T 1X.5.1 CHKoHr reaksgyaswiw”™ UTUNHy §xertas|



§bwmlay alllb, §HkoHr Jarayol1TTe biob” K abarrHyall 3bun&T
oraHa, bmnga ener”ya™a boy bo’18an o3lorH blnkTalar boilll bo'blr
OHko112tn§ binncbl bo~rcblHa 2 Toleknla ATP 8arlanacli(8ek8okTala
ya loBloiunk”™okTara reakstyabln). KeytcbaHk 4 Tolekula ATP bo3ll
bolYaclllMo&MyuseraHanara ya pn-unya&rtara reak8lyalan). 3buHpay slbb,
1 woleknla 8lyukoratné anaerob 3HatoMa” éHkoHrTné ener"eunk
e&kiiy1]81 2 Toleknla ATP w {a3bkl1 e*acH.b

1X.6. Clymnkoneo8enex

O0lyukoneoéene? ieb 2lynko2arn w*lcyocl bo 1tayan TabSulo(larclarl
$1lerlaw8b Jarayows8a ayllla<. Bunclay TabsbloHar”a yok! Tewbollllar&a
birtcbl bo’Hb, 84l ya piionruT kl18lolalan, ak3an aTTo K 18loCalar, “1k$etol
yaHTon kl3lotaballa3TT” oraly taH$>nlo{lan knacH.

NturlaH bayyonlarcla §lynkono”ene? aso3an p8al(la ya ancHa kaTt
5vr’al bllan buyrak n3v berTT18 po’sl sayaCl(la oYacH.

0lynkoneo”ener ~aayonNun” Tarkary yo U punyannn”™ ~ynkora’a
aylawsbl kalaboll2t T T8 ancba bosacblant o’r Icbla olacH bekT
§Hkoneo8ene?  “HkoHr reak5lya)artr§ leskan yo naHsbl eTa8.
01|ko112n1n§ o n bir bo$alcblfan yellllas!l ylymko”ene? ~a*ayon"8a Klrack,
3TTO f0l&an ncMa reak8lyalar éeyarl say{alata bo 1taSar<lan 3iineiik
Jarayon8a k!ra oltay<11.1/1ar ~lymkora 3T le21laton”a yo nal“an aylanta
reak8lyalarcllr,

TNatTy binncbl$, pnuyaiin Mo$roenolpumyal”a o usbl.

1kktcbI3l  &MK1020-6-Fo5Malt  erkt  "lymkora  bosll  alllb,
ATos3lo”™aT3bl.

NaTT” aylanTtayo4 bMan say”arllin3bllX.6.1-ra3t(la ko 13alll™an.

Bu reak8lyalar(lan {asbsian lakllll éHko”eniia o’n3blga yana blira
3bungay reaks™ya bor: 8§lynk020-6-pri§LU ~Hko"en.

PTTiin To3loenohnnyaCta o’in3bl blyayranté Mpl& sarob umy”’a
KelLLIn1”an ucb yo’Man bin oruaH ba™nH&bIl T TKT. Ba'2l baklenyalarcla
mrcbn-blr  ATPMa bo*Ms {o3”oeno”rnya* 37”ara”a [ertenii bwu
reak8lyanl beyosla kafal2laycu. OHy 03”°Tbk ya bayyon buaynilanHa
plruyalnl To3loenolpu'myaC’a ousbl Turakkab yo 1 blan okzaloa(8ela®

B KicKara A Harycy 1)et*e A Kerner. BiocM/TbInl bdpTcoin "JTLLathH a/1LU kT* CbTa. 2011. p-99
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15biroklcla baanlacl™.Bu aayon</a |[kk*a Mennelll - p]ilya<karbokslA
"o3/T)ena]-plruyalkalbok3lklna2a sa”nasbacrl.

Har 1kkla [lennenWar baw rlloxonclnyalakla sylasbéan, p,
TlLloxonclnyal Tetbramacbn betabl oYa 0Obl 1. Wrrtcbl y0'1
ok3sabaKelllitan %c'alat8l bllan bo™w, 1ekT ok3abl
Tnoxoninya! TeTbrana o”™all oYa oltaéank*an un a
TaMe”cko”enara las3tHa Tabl”a wuayCanbb, rwloxon(lny
3Mopla2waéa cbluyait, bn yeMa wn b5iiopla2nlllk TalaMeél1(lroc
la 31cla ok3aba”eT”a okBkMawb, KarboblKTara reakslYabléa KT T L,
OHko”en slles bllan bo& Mu bu reakblyalar ran)w sauyxiail IX6y

radwm(la kelUn1”,an.

CHko”en
1.'1)P-§|yuykora

O1>uko«» 1-Fo$ra»

ukora-6-foural---—- Clyukora

Iruk™oxa-6-Moula»

1,6-I'nklro7acllloslral -

O||lueralcle§;|<1l lo*rar
X 1>1ok$la**elonro*lal

Po&I"ooHHerCn
3-ForroWlxera( k[*1lo(a

Nl Koxonllrlya

3Mopla7Ta

KauT 1X.6.1. CHkozen Te1abol«TT1M8 MW nNTN «xela»!



IX. 7. CHko”en aitrab tmu\tTy realwyalan

11B1BYOdaxX alt abblnu\'l Hery aieTas ya 6ortonlar HOToTiian
| vbplnHb LWra/l. b'wn8 bc*bYarmy bola(, ayyalo UYon<la81 Yan
MArmaT'nP o’ruansbléa ak3 ellr/lacl.
ANOLOeY o4 arradSblnnyTTt8 reBulya(,yaSllh nen/ 551et1a5r T8 ~ra
~gycbl roH IMrl| abablylawsbl, bwlan xur3ang bo'b3b ya Hallacblbk b. an
3ryo otllar nYta Yon 8lymkoraS1 T~ orTT78 o awluwa obb
IMMI<2an<1 rwygonw re8ulyalslyalabbclabat, Toclld ar altasbtuy 178
boslla lotonlannw8 re8ulyalsyaskla8) ~a'” °'L nery 5cn'a*" ®
LLHoin, a303an 8ortonlar (EmTaral Texanwn) oruall atal8a osbllla*.

OfeYolllar altasbtuyl re8ulyablya<kla bi uator 8orrtonar
pvsabarll Con 4danpaTl Te'yoréa saylasb wucbun wmlw oraw Ta
Tunosababla boYacb Va “ar éMko8TTnNn”  Yon “ywuko/asa
aylatsbl8a8gna labll eilb uobnay, beyosita yokl blKoska ramb
wnwwy Toréalar aknasbtumag. 3bnw&pek, 1o 4ltalargauylelo at b
oKk8l(1larsblg,a, yo"Uar ya artoklsloblal alTtasbTtm\10a bart
KO'XWbMK. Buyrak umel» ben nmya 4vayaltr T € €ortoT acbenabn san
riwgiiortwo ollsblfa LW'3k korsa”*cb. Osbuoron 03K be/l borT
W&/ uang Tw<lonw katayiracH. \ocl altasblnu\l reéub al3l>a3
yana bir YatOr bosbfa éortonlar - o3bYoron o3l bertrte JikTcIn
800N - 8lywmka8on, buyTak m3ii be2lanwng po 31 yalab COI1LLD
Korii-kogz*erorcar, ~goi/Tn» oM boYaéan cbluacb®an 3owalolron
Borwon, uollonsknon ber §ortoT - wWoK3T baTt 13burow elab.

OJfleyocHar abnasbtuy”a bu Bortonlar orasMa” tunosaba! ancba
Turakkab bo'b, bIr oTonckT, antO&oT3iik (Marata™arsbl) o 3a
bo&blia bIr KOTowckT 3Ter™eiik (blr-btw kucbayll nycbl). bar X
oréanlarea ya tocll ar altasbtnyTtTté KO'rb yo’Manea t3balan 1T tora

e(acb.

1]8leyolllar abnaBblTww re8ulya(8lya5TT8 barcba TekTwr>lan
o’raro bos’Ha blir-binna :a's:. eblwan ko’p uvaya(ll, o 7.8a 1 ora
LLwilean 815leta(1lr. Bn a&etanTt8 Yhysl bir ryenos bualTtast wu

nekyoc! aitas:mnu\ifiny patolo8lyasléa (YangH Mabellla) 3abab bo )aiil.

Ko'ptcba, bu burllBb tbtla Yan(l .waclonwn8 oTb  kelBLU



Bger"Hkerwya ya 5lycllla uané payiio bo’Hsbl &lymkorunyaS8a oHb
kelacll.
1X.8. 8kra* k»!o(a sikH. Kreb 8ikH

PlMuya! Ki3loll aerob 3barokMa 1o’LUa ok3sMwuTt3bl wucbun ayyal
NaoHasb™an b Tk Ta a*selll-KoA ”a aylanacll. Ho3l bo’an bu blnktanwe
KeyT™ Jlayclt Tocklalar alta$blnmyl Jlarayonlancla Tubl T abarwyal8a
eéa boy8an or*an”k M obl ar abnasblnyy”a B ’H" boYacH.

Twk or™awrnfarita, xusmusan, o’8lTb klar larklblcla or$>awk Klzlolalar
Ko p blY1éan1181 ucbun ular aknasblnuyT! o'r*awsb”a aloblcla abarwya*
ben3K kerak. Tunber§ o’sunHblar larklbkla oruawk k13lolalarwn§ aerob
ok5]<Manlsblcla 13bu-ok elall*an bir upXor pge§](lroSenara [erTenHan
Tay)u<WU8lr awsabl*an ya 3bun™a aboslatb, or8awk Kkbblarnwé
altasblnm\y 51Ki<lan Llora* He™an “poTerat yara®an. 1930 ylllarHa 5en*-
OercK Tu3ku! lo’atlalan”an layyorlanS8an c”*ytawna; na{’a3 ob3HLW
0 r&ar3b wmsiicla oHb bor*an Ll)nbalan(la cYkarbon kl3lo(;alarclan 3uksTal,
LlTara!. ok3zaloalselal ya Ttalall kl3lolalar ,Jucla kaT TK]clorcla bo713a(la,
nalas olsk JarayoTT blr necba barayar {erblunsblT, ya’w ka(a!liik (a’su
Alllsb xu3n3lyaH8a e”a ekanlwTtl atala6an. 3eT-Oer/l kasbityonnt”
rrwbITH§L  *wk  ortanl2tlar(la  bu  reakslyalart  karaHrbychl
<}e81(1lroSema2a lertenHan Ttay]uclU§Ttl atuk~anH”™allr. Keytcballk
Krebs 81{ral k13lola bMan kelo™wu*aral k!3lola xaT nalas oH3b Jarayowws§a
Karallllk Ca'3r emsblw awuy”an. Il ok$aloarsetl bllan pituxyar k1$Johxlan
3Mral Ki3lolia bosl bo M3blw awslaan<lan 50 n§, 5enl-OerclTT” clkarbon
K]3lo(alal- 3lk!) {o’MwHb, bIr Tuncba o’r*arbiM”an liolalla (U- ya
bukarbon k13lowdar (3Hral k13lola) 31kH yok! Kreb3 5lkH cleb alalacLlgan
bo Jeb. 0 ,311Mklar(Jan Kreb3 3lkHcla 13lriirok elllYcbl barcba oraluy
blnktalar ya bu reakslyalarT kalal]21lo\cbl Mennen! 513{eTalan lopli*an.

Krebx x1LUNT% aynT reak$lyalan
CHywukoratn” parcbalatsblclan bo3l boYuan pnTtTtruT Ki3lola aerob
8barollcla CO2 ya H20 8acba ok3xcWaT3bl bu]ayra nalas okl cxb
alala®. HujayranT& nalas oHsblcla plrm\aldan *asbuan yo”’ klslolalar \a
bir sa(or arrtokl3lol:aclar baT t0’la ok3kManacllar. 81 (tanc 3rkHnLL®



barcba reakblyalan, yaw plwyawTt8 ok3kMatb éekarbok&Mart3bl
niiloxon(1lnyalarcla boracH

5kran( 51k1T1Mé leak5lyalannt& 3xetabl suylcla8l ra3Taa Kekw”™an
(rasw 1X.8.1).

Kreb3 5]k17178 binncbl bosgcblga a3elll-KoA ok5alo-al;3ellll kblo™a
blan o’raro reakblya™a Kwb1Hb, 3kra* k«bbla bosl Alladl Bu reakslyat
kabl121lo\cbl (oTneT kn$bll Hollla ajranb olT«an bo’Hb, 51lralsrlela?a
lertenl geb ablali. Keablya ener*yaw yuinsb bllan borain ya a*3elll-

KoA larklblgaél Takroer”k bo3s’ga HO'planean ener§lYa blsobl*a atal8a
o3bacH.

4OOH CHs3 CHr-COOH

Nro + c~5-M ==~ HOC— QO(H +H5- ka
dal 5 -HOH cH2000H

COOH a($el7 -KOA T/r;</ Kblow

oksblougeTaT Krallla

Bu reakblya siay*ar xarakler8a eSa bo Hb, nnt” Tuyoranam o n"éa?
ya’t 8llral k15lola bosl sAlUsb {oTonka 3/17an bo la/ 8llra( Kl&lola
bak)alung Tubl T Tab3ulo{lan(lan bin bl3oblanacbl §bmwn§ ucKun bu
Jarayon $Hral mkW geb bat ablachb.



CH Co0

AeKiAr<$21:LL1
HC-C00 a-Kergor-aral
Y H GH-000
7o N S a
e 2
HOGAO )\ AKTOMTsral-
CH;-C00 Y 'y pepWrouenaa
co:
w H
CHO00
Nira» | 3(MOHHH]|
Mor-0a | | 1P a0
o /i / C-§-QA
bC$CoA » O o
‘MKTTKCoA
Cao
_ *
OHOO0 5 // pa* s
Qo I bacwiiodrs
yaA ™
Malal \ PO Qo ! *
<leEHlroeeaa» HC-C00 HO W D\ & ﬁH
gan OO L4,
HGD Pyiwar»a _
D7
Nl SaAra<bHKlrosecera

00C H

Paem 1X.8.1. Anrnw, i/ reak$lyalannig sxetabl

1kk,ncbl reak.“yaia bosl bl/lnan klla! klo(a <leaxlra@l5lyalanaA ya
515-akonK k,3lola bo3l ¢ bl,. Bu reablya akoTHKa innenin mbHrobls
Kanblanaar

CH2COOH 6M — c:ooH

........... Chon D
HO-C— <cooOH ¢ — MCOOH

CHo-COOH V'OH 1 cooH

BKTL KLU oM XK-aKonu kblow



KeyTé! reakslyaéa 313-akowl k13lola yana blir woleknla 3uy blnkiinb,
120Hwon «k!51o{a8a aylamacH. Bwu reakBlya Haw akonkara {ertenii
18bitroklaa lerlasbacl/:

CH—COOH CH.-COOH
& coon "*|01- CH—€O00H
CH2- cooH HOH 100 —CH —COOH
415-akon Tk/u/o/a 120$lirat Kblora

ncblincbl reak$lyacla rxosiixa! ki$lo{a cle§l<lra(:al8lyaéa uckrab,
ok3ab3nk3ta* kl15lolaSa aylana<H. Bu reaks“ya 120311ral:cle8lclro«ena2a

lertenin 13blloklcla katMana/l. Perten(tn8 Mol yw 7T NAAP LBHK
FHacH

CEOOH (iOOH
bl 2 XAD), XALDH - U OH -
y I 4.
H—C— =
5 1ro5/TeactroeelLLk CHo
— c—o0
coowu COOH
VOBAb* - KetQrxaarar
To'rlnchbl reakslyaga ok51(Mat8H bllan boracHSan

clekarbokbl1lanl5b reakslyasl nalyyaslcla 2- ke™o”blarablan eneriiya“a boy
bo’18an blnkTa 3uk3Tl KoA bo3l boYacH. Bwn reaksxyaiia besbla
kolerten! x3biirok elacb: TPP, Hpo k18101a871T& atncll, H3-KoA, PAO ya
KAO\

COOH ('OOH

: XN XABbbH

?
CH?Y V // oH1
cu, cn
"wKiliorKitara”eaAoaenar KoTplekb<
c=0 "
C" 8-HeA
e K

et CpH/aral



Besblncbl reakslyaTt 3uk3Ttll KoA - 3ble”ara Pertenin kalaH2lay<L],
Keakslyacla 3uk3T/l KoA C3P ya anor*atk [l 13birobla yalllar
K18lolaéa (3nk3Ta!) aylanmaalbaTcla reakslya natyasMa OTP bosll boYacl,

COOH COOH
CH2 ?HZ
(w *KOA
CH2 HoKAIT-KoA  5Stlera22 CH2 Hb
no !
c 8HA COOH
oA byKLLIA

OLUnchbl reakslya(la 3auk3Ta! {wnara! ki3lola“a ay'ana(1l. 5uk3Taiilli1g
okb1(/lanl3b reakslya3Tl 3uk3Table”irooenara [ennenii kalall2laych
3unksbwMe”ckoéenara Pertenll Tioxoncblyawné 1cbkl weTtbranas! blan
bo~Yan"an:

COOH
I E-Pf«O E-PAOH CIZOOH
4 .
(‘i H CH
'} r $vKwablescb-orenara H
COOH COOH
Suaur PuwaTtal

bl yelllncbl reaklslya [@wntara”iraTara (iMHnarara) Pertenin orsiaH
atal8a osblrMacb. Ho3lM bo'l"an boYuan LWTara! k13lola §l4rolalblya
reakwyas! na*yasiia b-o!ta k13lo(asl (tabl) bo3lM bobLL:



COOH GOOH

|
c—w ) S0y
H-C H ¢ 'm
I 1
COOH HO COOH
PuTarara
Puraara* | -Tala*

11cb  karbon kl13lolllarmnl§  ox1r81  3ak3arTchbl reakblyaskla
THoxonclnyanw8 KAO-8a bo Mk bo7l8an Ta laleéldro8ene? a las.ucla b-
Tabl ok3kHatb, ok3alo- a”ewnit bosl sllacb:

COOH COOH
HO-C-- c=o0
| XAO + XAOH - 1"
H—C - H Makcbl&operiia CH2
1 !
COOH COOH
1-wala* Obabavew

Ok5aloaC5e*al:nt§ bo3ll bo’b3bl blMan 3kra* 81k1TT8 blka aylarmsbl
BaycW.

8iira* o5l bo'M3bTT" bar bir srwTy aylawsbl(la blna Toleknla
ok3abaraelll aarfanacb; 3lc! ok3aloalsellwné re”enera“ryas! bllan
~gaych. Sbunclay ¢"Hb, bir Toleknla ok3aloalSelalwi~cla kKo’p Tana alseiil
Yol<Manw ok$]cllabb8a 10" V&b TU TKT.

$llral MKkHT  blla aylaw5bnt8 IkkHa  reakslyalancla
~ekarbokslarsb (ko3krabl 2-kel:o™ularal»a ya 2-kelo§lularallll &uk5Tll
KoA 8a aylatsbl) bonsbl nalya8lcla lkkl Toleku!a bosl boYacb

5Wral 51klrmng lkkMa reakslyalancla He”Hrblawsb reakslyalan
bonb, uaylan!“an kolertnenHar bosl bo’lalM: 3uk5tal:(le§8l<lroéena?alar
MNarklLWa 3 Tolemkmla bIAOH+H vya 1 Tolekmla PAOH?2 saylxIM8an
ko™ertenlw bo3sl boMacl.



5Mra{ 51kHNT§ blla ayla T5blcla 2 woleknla 3uy 3arflanacb: bliiaa-
S5liralml  boiilll bo’b3b bosutoblcll 1kktcbl51  LTaralll!
‘bosstobléa.
8llral 3"kbéa boiiH bo718an uaylarMéan koPennenHar (MAOH+PI ya
1 Toleknla PAOPbL) eleklronlanT eleklron wrairsb ranjmwa beralll
paylar»an k15lorocl prolonlar bWan o’raro {a3xr e*b 3uy boxI1 allacb.
To,ulrnalatT§ naPa3 oH"b “a“ayon™(“a bar bIr T1o)eknla KABH L
8y bosl ubnisbl<la 3 To'ekula ATP, bar b3r tolekmla PAOHrcbn 2
Toleknla ATP $nue2lavach 66
8bluklay bar blr 3Tal 51kbtruy aylaw$blHan 12 Toleku'!a ATP
&r*ellanacb (rast 1X.8.1). 1/larHan lo’sfll2la$l wmcbla TOlekmla
bIAOH+HINT" nalax oHsb ranpnHa eleklronlannT§ lranbpolll ener§lyaa
bl&obliia Ho&1 boYacb. 1kbl Tolekmla ATP 1 Toleknla PAO~Cro™»
ok51(11aubbliclan 81 le2lanaél. BunMan Lsbuan, 3Hra* 51k17T" bIW
reablyaslda ambsitalllT" Po3loMat3b reak$lya$l bonb, | Tolekula OTP
bo$I sfacLy, (ATP).

1X.9.1181e\ocllarT penlora MNo3EaCyo’K bWan okmcUarwbl

1)8leyocllarnt8 8Mkoltk yo’l bMan plruya( k15)ola bo3l ulk
ok3"cMart3bl, n'atT& parcbalaT5bl(la’l a$o$(y yo’lblkoblanacb. 5bu bllas
bir§a barcba ink or8at?T larcla, ~rritaéan, yuk3sak o’iiinllarga bat
&ek502alartn& yana bir Tu bl T yo’lbWan ok51(Mat5bl atylan8an. Bu yo’
1930 — 1940-yMlarcla oHTtlaréan V. A. Ek8elald O. Yarbur®, P
bptan, P. 0lkken&lal wToTéan «kasbP elllMan bo’bb, ko’pTcba
u$*leyoc{lanmng beyosMa ok$ldlanSbu yok! Po5*o8lymkonal yo’l geb bat
abla®.

PentOraPo3Pa! 51kbéa xaT, xuH(b "Hkobr&a o'x3bab, ok3kManuych;
birlatcbl Tab$nlol &ywuko?a-6-Mo$ll blsoblanacH. Blros bu 51kMa v
nnoxa-6-Po3la”a aylantaycb ya ATP yorHartc3a [ckrebl Tallr
{o5{orlantaycb. 8 bu 3ababH §lyuko?a-6-{o5Pal beyobIT ok3klawsb yoT
ban parcbalanacb. PetoraPo&Pa! $lkH bat ancba Turakkab “a"ayo”
bo’bb, 12cblllk bWan boracH”an bir wuyalor reakslyalar(lan iora*
PeMoraPo3LL 81kH bu]ayraga 3koplartac}a boracH.

~ | Koolwan . K.H.Koclun "ColorAlla™ ol'BtocbeTu»Cry’\. 2007 \ , p-338-142
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Mkblna buwncbl Tbo3dcbliia elynkora-6-&8&» okaclawb, 6-
NNB~ blaktOn LW oun bo*l ¢dla/l. Bu reablyaw kablbloych.
WNyokssaH6-iiBiinke/lrosenaxa irtenit o'Baulllar (0 hTabla gula
KIr 1artai€an bo’ 1l To<llar alta8bimyl |arayow<la kana abanHyall-a

e"a. PennenlMiné &ol ¢5HW bIAOP *asbhl dilac!l:

0
OH «
H-C— G
H-FI-OH H'Ci'OH
I
110-C-11 o
HOC-H O | 4 N1/>/ -Ha
H-C-OU H>-C-OH
H-C— OH H-C- oun
cH20-p=o CHrroO-P-0O
|
OH OH
lyaro-a-6 6-/ob/0$1ynKolakloH KbloLLl

6- {blo8lynkolaklon kblo(a eKa.kolak(ona/a [ennenin (3Mwuobla
81(koHrlanLl, 6- {oB3/ynkona! N3lolasa aylana<il.

12
S COOH
H-C-OH H'ﬁ'OH
HOOH o  HOH HOC-H
HeG-oW ~ H-C-OH
H-C--—— OH H“C>0OH oH
CH20-p*0 CHa-0-P-O
OH OH
6~/0b(0§1\ HKOlak(on 6-fo$/081yHkO1WT

KeyTy! reablyalla okalllawsb yo’'l blan bora/l8an
ckkarbokHa.liH TrayH [oBulynk®* kblo(a<lan pentOra<bla< bosil
bodacll Keakaya marya”a blr woleknla karbona! an8klwl agal* cbuack
Ya bIr Tolekunla bIAOP YyayMnblk Bu reakaya
b3li*yukonallerarosenara iirtenn LU kolll a kaiiblana/l:



COOH ——
|

H-C-OH c=0
1
!HO—(IZ—H H-c-o0[l x CO, 4XAOl ‘Hr
H-C-CX 1HG-OH OH
H-C-OH OH CH,—0—P=0
CHa—o-pI:o OH

OH nbulol(r-5-/o$/ar
6-/0%/0%(ynkonal kLLiora
AybaMa” reakslacla nbulo2a-5-rosll 12oterlawb. L15tan nbora-
5-F'o5Mata ya Alstan k3lblora-3-Moslra*a aylanscH. Bu reak5lyalarnt§ bar
bln aynt-aynT lerten!; I$bllroblicla kal"aHrknacH:

cror ol
_0 _
q nbwlo:.a{o\/umy¥Tcnky C 0
1-qon — HO- -I]
n~>(>1 von wu
oo dnm—(<-f =)
cu I

Pasia* blna karbon alortclal konb8wuralSlya8a sarab bir-blnclan lary,

ANaMwan 3baka™ar e/1Terlar cleb alala<il.
EiTerlarwng o’xaro abnasbl 77T kalaH2loycbl {ennenMar e3a

epnnera? alar gey/laclt:

r
I le i
<X >
" <I 4 rHWWYIT.oTen H_<| Ot
~0- <
<IM1 H--< <1 <A
cl >-P~() !
(311 OH
i<amn/o\n! Hikr-1/0V(II

KeyT” reakslyalarcla kx[blora-3-Moslaiun® oxlp lkdla karbon
alllrt nbora-3-Yo3la*a ko’cbacH. Bu reak$lya lran$kelolara [ennenl



blirokbb kablManalll. Kmksaya «a® ~a ”~oep.blora-T-I'cklMa. W 3
able”c! bosll bo lait

o)
CHaOH ¢-H
H-"-0H
[ ° c.
HO-C-H H'C-OH o
?21-C -
H-c-oH o1  FC-OH
"Ha-0-P“0 CHr-0-P'0
<+ OH
KkxMnLo1-5-/ou/a( nbo~-5-/03/w
CHrOH
C-0
Ho-C -nu (a){
H-C-0H H
M-C-OH + GHOH OH
H'c-oH OH <bb-0-"=0
OH
CH2-0—P—0 5 /5108 *err
OH allle™M
\C(=>&p 1nlo~a- V1I*

Yuwprublvm reablya na”.aa b«« bolaii,an blnkTall. o’xuw)
reakiiya8a kT3balll Vayan8lTtabblolMar; bl kxoT-6-LU T ya erMrora- -

boxI' boMacLL



CH:;OH

c=o ) CH'OH 0
HOC-H C-H Co ">H
H-G-OH A~ CHOH OH I/IO-(‘T-H F;HOH
H-(ll-OH cvn.-o-q-o H-C-OH CI:HOH (I)H
HY:-OH OH OH K>0H OH CH—6-p-a

ch0-pao Mox, /CEHrO-I%’O mg‘m

OH o O
~lo\(n

HoblMm boY”™an k51lmnlora-5-Mo8Mal en{rora-4-Io5:'a* bllan o’raro
reakblya8a kweblb, yana iunkllra-6-Mosla! ya 3 Mo3lo”blsenn able”é bosW
WlacH. XuckH 3bun8a 0°’x3basb bo3”a yana blIr uvalor reak$lyalarcla Haw
"rulora-6-roxll bosH boYaiti. Ma$alan, |kkl woleknla Llloralosiin o'raro
reak8lyaSa kuwiiblsbl Lrayl TNwklora-], 6-cHro3sld bo™MA boYacY. Bu
blnkta T[o3lMatara [ennen 15bl1rokl<3a [rukllra-6-Ios3lra™a aylanacl.
Yusonga®! reaks]lyalanla Kosll boY”an 6rukrora-6-Mosll 12oTerlath,
élynko2a-6-ro5ral bos/1 yMac!]:

(6]
<HNH n
6=0 H—< <aM
A /r.onH'rTUTH |
HO-CI -H N<>-« -H
|
H-0-011 H-CI-OH
" (--OH <1 1 -0- 011 OH
] | A PI
M -0 -P—o0 I{._0-P»0
C;M AH
MUK MKyl

AS8ar petiioralosll 8lkM~™a ol wolekmla §lymko2a-6-Mosla{ k!r3a,

3lwnclan {aga* bir Toleknlabl karbonal: an“*cbM”acla

parcbalanacH.

CM”an loYmabl 3Haklan o’/*ar“an boMa. ya't {wklUra-6-Ubslll 8§l aii(la
$ldclan clivecl® bTiclan lasl”an 1kl wo'eknla {noralo3ra* bosH blYHb,



nlar baTt KeyTcbaHK lirnkiOra-6-ro3&”"ea aylana<i/l. Petoral 036i 51kbnTé
3xeTasr 1X.9 1-ra$rcla yayso! Mo(lalan8an.67

[6 '3lymko2a-6-Io5Mal.
\ 'c'KAI'Y1
- 6>TAE'LL + H+

6 loelynkono -6-1 akiion
~ Yy BHZ20
|

6PorFo"yM kona!;

- 6HAP

ocor ™ 6HAOLU+H1

%
6 Klbulo2a-5-"0:>1al

2 Pk C-6-To3Eal " Enlra2a-4ToMel~" <

*

Obn3co2-«6-?r.3l1 2 PFMKlCZ(\-S' (0?bl 2 OllbreraK'l*?§1]1:->T05al
— ——»

[2"317MKk020-6 -Toe!& Pruklo2o 1,6 bl3b-blal
p*P1

Prulo20 '5-103tal.

O1lynko20 -6- lNoslal~

Ka8Tt 1X.9.1. Penoralosla* 3aklTne axeTtas!

Brobann, ol tolebla élymkora-6-&5Lpaan bir Tolekubl 6 C02
éacba oYy okskManar ekan. bumnéa 12 bIABE-H2 aa*arllacb. KeyTtcbabk,
Llaylanléan ko*akiorlar nabl3 oM3b Jarayorcla oblchawb, o0’2iclaM

~eltweel Pnnciplc, nf BkubenTtuy”, 2008 y, p-638-648



ener§lyaw ATP bosll sallisb”a 3aridayii. Bii Toleknla bIAOP/Hr ebliiron
oUkarnycbl 3131:eta oruab ok5k/lanéan(la, ucb Tolekn!a ATP 5lte2lanall.
Oertak, 8lyuko/a-6-Mo$ral perMoraiiaslll $lkH oruaH ok$ldlaw>ancla nyrallb
cblga(11”an ener8lya 36 toleknla ATP w *aslrdl ulai. 3Hunéay ullb,
n§leyocllarnt8 Har lkkala yo’Ma okblcllarbbl(3a bat (axttan bir X1
ener§lya a“rakb cblsar ekan.

Penloralosll 3"«lMiia bo3M boYacb”an oraHs Tab3ulollar Tockblar
abnasblnuyTTt® bosbua lotonlan bllan cbatbarcba3 bo& HicUrr. CbunM
bu Jarayonc'a bo3ll boYacH"an pen{oralar iink or*aw?2rtlarcla MaYsmlog(la
Tubl T axarTya™a e8a boT8an blnktalar — nwuklet Kislolalar bosMl
bo'Hsbliia {ao! 1sbllrok elact LinMan lasbuan, 51kbla bo3l boYacb™an
nbulora-5-ro8Lll soron&4cla bora&S8an 1blo3Tle2 reakslyalancla bart
13brlrok elacb. Bu bTkTalar karbona! an§1(1ncltn§; aksep*on bixoblanacLl,

810y 3ayolarb
MocLUalar altasbinuY 11 LUsbununn?.
AnaboHrT Jarayow sanclay kecbacl1?
KallaboHrrt3arayow uangay kecbacH?
ASsiirnlyarslya, cb3sHnlya’ya]arayoT 17a?
n8leyocMatt§ parcbalat3sblt TusburATn”,
Krebs 3lknl LUsbullTn”.
Penloxo{o5lal 51Kl LLIsbuniinb benn|».
n$leyo«Hartn& barT bo’Msbl ya 304LL3bI.
. 1)8leyoc1lanlt8. anaerob parcbalat$bl.
10. 01yuko?2ant$> 10’Hu okaiicLlat3bl reak$lya$lt 1msbuntTt&.
11. bl*eyollar alta8bTnyTTé nTTTay ener§sHk balansl.
12. Clyukora uanclay 8barol(cla parcbalan”ancla 38 10l ATP boall
boYacii?

© 0O N E A WD R

Mo(Ma)ar ya u8leyo<llar a)Ta$HHMT Ta\rn$i8a olll *e3* 3ayoHan
1 Ayltrolor&artrrt8a kruycbllar:
A) o’3tTHMar
B) bayyoblar
V) Yirvslar



C) blr bryayralllar
2.oBircirolr ovyawmnarea KT.**Mnw be~ane
n
B) bayyonlar
V) ylrm8lar

2 ?2 I/Il —

poH3axanclWar:
A) kraxTa!
B) 5ellyulora
V) XKT

« —_—

A) aTWara
B) 3axarara
V) laklara

O)tal(ara »Knkorwuna nsiillarsb reakaya

|]laL[|a&l<Ia &lywkora b.-«5—
KalaH21lay&?

A) “ek3oKTara

B) {wrlro*yukotutra

V) l20Terara

ﬂ_ J—

' - » K - e
M e.«M, 1ln)»yo“»l

A) lakT”eel”°éena2a

B) plruyalkra2a

V) enolara

7020 " n 1 w 6cay8lreak.yablnCa ATP qarlanaa!?
A) I'muktOra-6-F'oMra! &Tle2lCa
B) i-unkrora-1-6-cKrosla* srterraa
V) "yuko/a-6-Iosll boaH bo 113Hkla



O) 3-TosloéMuera* bo5)! bo’3bla

8. CbkoHr “arayowc™a [o5{oenolptlya* kl13loblan p~ruya* lwlo*a bosA
bo lacb \a 31w reak51\acla yana yanitay bl nkTta bosl boYaclA?

A) ATP B)OPP V) KAOIM. H
9. CHywukora -6- losla! petoralFo3&I™ 81kH orsaH oblc!laliwancla necba

Tolekun'a ATP bo3sll boYacll?

10.

A) 36 Tolekunla

B) 12 tolekula

V) 10 Tolekun'a

0O) 510lekunla

KolerteT koerw T A yanclay JITk3ryaw ba™aralll?
A) alzl1"nTbl T Kocblrali

B) attourubt (asblyc/l

V) lo$al k18lo(a golcUrn ko cblracl]

O) Mclroks11 Sw-ublw ko’cblrait

11. Ofeyoc! blTasblnuy! burllisblan yTiiay kasalllklar keHb cblaa&?

A) sanéb' LLabel
B) buaou kazall™
V) katuonk ke8all1>1

12. 1)8leyocl alta$blnuyT auyldall yay” §orton orual} bosbsanbll?

A) T3ulln

B) Mrokat

V) agrenaliu

0) korlko$lerolcliar

1r Clynkora Te[obOoHTITTTE nturty 3xeras! san™y?

A) n*eyocHartnH; élMkoéen ko nw 5Sblaaélrablras)
B) é1]'k0éenn]n” 3arleiiM3b]
V) §lyukora kaabollrnu



X BOB. bIPKObAK AbMAS8H LU N\1

X.1.1nplcllarnws bart boYHbl

O<lat ya bayyon or”atrrw”a Hpl(llar o2ls Ttockblar bllan uabwu!
Mltacll, O<lat or”atrrru”a sabu! alllnachéan Wpldlarnt§ 1 3ulikaHk
rra”on, laxxriinan 50-70 8§ bo’Hb, 3bunéan 15 A w’yTTta”aa yoN’
lasloblan, 10 & losloHpcWarcHr. blplllar ener§lya wanbal! blzoblanacH.
Oréanl2wnT8 ener“ya®a bo48an ebHyo”nT§ 13 Hl5nn yo&Yar ya
yoé’$lwon  Tocklalar bl3obl8a soplana(H. Yo~Yar larklbkla yo(loroc!
alotlan ko’p boY”™arclan wmlar ok8lcllan8ancla 3ny cleyarm lkk( Talla orfly
2110611 boYacH.

18Y°é ok3l(1lanéancla 1,07 18 n8le\ocl ok3"cMan”an”a 0,55 i, 1€
os3lM ok3klMan8ancla e3a (ega* 0,41 § 3my bo3K boYacH. Oysa! xarklblcla8l
Vpl{Uarnw§ o3bsioron-Ycbak yoUkla barT bl/H5bl Turakkab Jarayoncbr.
Oyua!l: bllan sabul allin8an ~éb”3er™arnt® ko’p uww wslcbka Icbabla
o3buoron o3i be/TT§ 3ekretyasllla™g MMpara Tertenin (a\wlda
éklrollllk parcbalanacll. Kwucb3l? Mpara laolHSl o3bsioron 3blraszlga bart
lopM8an, 1ekT o3buoronéa Mpara Maolll ucbun 3baroii yo’uy,

O’n kk! barToy Kbakka o4 baTéa osbuoron o3n yo [IMocbMacl. OUY

~3buony reaksTtya beracl™an oY k15lolalarnt§ Nerlan yo~Yart

etml§alab  etycbanHS§IW o3sbkacll. OY  klblolalartm8 l1wlan yura
laran81181111 kucbH (larajacla pasayHnb, yo8&’ LTcblManw Taycla
2anacbalaréa boylll yuboracH ya [lpara lertenunt8 (a’3TwWw
Yen&lllasbiirachb.

Tn8M{$encharnll§ pankreaHk [lpara 15bnrokicla “<lroH2lanlabl11l
WiYlda$l 3xeTaga KekTl8an.

Oclar or*an“rtMa” oY puta’bla, asosam unyMa” oY kislolalar:
xolal K"3bra, (lerokslxolal kblo™a; Huxobl; xenoc!e?ok3lxolana( kl3lola
ucbraycb. Bu oY klslolalar erkw bolcla boYTay, &Ubul yok) ravnu bllan
bTkr'b, uo’xb kbloblar 5bakH<la oY 3blrasl larklbl8a kkacb. 11larnt§ en”
Lnbltlar!l 8Hkoxola{, c,Hkocle2ok$ixolal. lamroxola( ya lamro(lerok8lxola(
KbloblarcHr:



\ola! kHLLa Oetoblxokn Kblo(a XenoAe™okbbxoLLl Kblo(a

H1
C_T|3|:|-|-c|-l'-cl-rr-r|-o
ray =
K a by K
tOH

CWkoxolLLl kkv>la TauroxolLl LLlo(a

lcbakcla oY k15lo*alar yo§’ ya woybr”a la’'wr ewbl LUrayl Jucla
Tayia palcbalar(lan Jboral ncwk etnl5lya H)511 boYac. Bu 2arralanillis
&ateln 05 Tk bo’Wb, ular xllorrvkronlar éeb ablacl. Yo&YatT§
eTublyalaw5N1 nlartng Hpaxalar 1a’8tcla §HIl5enn ya yo8§’ kbloblar™a
parcblatsbw (a’rtblayii. bdasa la’blncla yoélar ayya! b, $o’nSra
Tono™iAnzerll”a  aylana(l, ox!I4a “in3enn ya yo8§' «kl8lola8acba
parcbalanacH.

HC—o—
He—O0H
K

_ _ o VAN R L
HC-0-< + 3H.0O HCc- CH 4- 3HCOOH

. Y N
HC—o—c¢ HC—OH

Tnglnero! CHnenn Yo% kH L alll

Tn~k3encatT” 8lQroll2l pankrenk Hpa/a la’lncla boracu. LLw8§
3xeTas! XY Y rastéa Magyirlan&an/™

481 eblncer "'Pnnapk*. 4( BTAcHMaAn \ 20Kv. p-820-824



Tnall”enia

2.3-Owlsbncl

2-Morno211r$encl

OnNMberT (alLb>erol)
Kast X.14. Tn*M3en/lar 21<lroli

0 °( pu{'a™l 3blrasMa”! k!5lolalar yo™’ k13lo{alan bWan 3unycla eruycbl
xoluy k!51olalwl koTplek8un 1wo3H ¢Hb, lcbak <lé\oncla 50 riach

X.2. Y08’ k18lo*alannt§ parcbalaw$bl
YosYarnT3 (1 - okxWwTM. Yo»' K3loblawmn ok51l</a\cln

?erwetlar luloxonclnyalarcla “yla5b8an. Yo" «kl5lolalan 1o (pralar<la
CO? ya H20 |»acba parcbaknacll. 1904-ylcla P.Knoop yo&
A5lolalannT®, p (beiia)- ok3anMawsblwlakHI el Bu Jwayoncla Har (KwH
"rbok3sl  &rmppa&a  wasba(an P -bolalcla loyla5b8an w*lerocl aloriu
°k3lcllanaclt:

Yy P a

K-CH2- C2- CH2- CH2- cooOH



5bunwg ucbmun bu “atayon yo”’ kislolalartweé p -ok3™awsbl <
ablacb. Ok”“cHat3b Tkoxonclnyalarwné taTk3bla boracl. Erkrt yo§’
kKbloblan Teeabobiik Tellcbr ya n ok3blkna oltaycll. Y08’ «k!3lolalan
oblcHat3bl wncbun ak”blat3bl kKerak. Yo’ kbloblantn”® akay'!aTtsbl
LLLloxon(lrlyaniré labbal tetbra81(la bonb, bu”a*ayon ATP, koenriin A
(H8-K0A) ya Mé2 13b{lroklda 5Hopla2tacla boracl. MnoxonHnyaTtn§
Icbk!l Tetbrana51 als3l-KoAT Haw, yo»’ ki3lolalart bat oUkartaylLl.
Bbunté ucbun yo&’ kl8lolannwe al511-KoA bMan yoM Y katTn8a
orkarMacK. Keakslya nalyabicla a*3f1 - karnlln  bo3ll boYacll ya wu
Thnoxoncyatné IcbklTeTbranasMan oYa olacii:

K—CO—5-XoA * 'Cn.'1 /1 - CH:lOH1 -CH'-COOH ~ >

;aT] KoA KArNTN

H”-KoA - (CH -CH--CH -CH- COOH
0O- C-4
S
Arlkarmuud51ropl*rravia)

A{3MkatkT THoxonHnya TeTtbranagl(an oY”anéam keyT uaylllr
reakslya ro’y beracll, ya't  thUoxonclnyal katuTt - abl/rans&rara
Pertenii 1&b{noklda abl1-KoA ya kaTl T”a parcbalanacH.

MHoxonclnya<lan karnMT uayiib S5koplarta”a oYalll ya yan§l yo§’
k13loladl blMan bouYanai. Al3M-KoA He’raclalslya8a wmcbraycH.

Bu reakslyalarga blr "a®o® T[ertenHar wbiirok elacl Yo§’
k15lolalartT§ oblclManasbl bIr necba bosswobfan ]boral. CnckoH2lawbb
naryask3a bo3ll boU”an yo§’ kl3lolalan al3lM-KoA bllan bo*Yauwb,
akT/lazbaii. Bu Marayonuw al3l-KoA-3tlela2a lertelll] kalaH? JaycH:

K COOH - HMKoA - AT®K - flKoA $uke™ 3CO-5-KoA - XM -0 dH

Keak3*ya nalyaslcla yo”’ k13lolalanwn" akuy PortasMa aesll-KoA
bo3lM boYalll.

Yo&’ k]3loralantn§ akny'at3bl mwk bo3sccbéa boracb. OasHablab
yo™” Mola ATP blMan al3M-arsenfalrw bosll ulaii, ya’'w AMP ya yo%
kbloCanT Turakkab el T bosl boYTsbl*a MNnkotyaC yarablaH». 5 oYr8ra



KoA nwé 3ulll~"cM 8urubl Mennelll bllan TwrabkaT (a’bir enb, abl1-KoA
ya AMP bo3ll bo’115bl8a obb kelaa].s

Mkoxon(lnya kbléaé! yo8’ kbloblanwné ok3uMawsbl bir necba
reakSlyalar kemna-kelllélllan Lllora*.

Keaknyawn§ blnHcbl bosskblaa akTMasbsan yo§’ LUo”as!
de8l(roéenlamacH. KeakSlyatH PAO-bo™MWd awbKoA paeé”cko™enara
lerwenii ka(ab2lay(H, co’ywtaéan atkl-KoA bosll bolach.

p al511-KoA-({eol(lro?erarn

K CH: CH: CH; CO -8 KoA + PAN « ........ n
aT! Ko/l

K C'H;-CH=CH-C O -8-KoA + PAO H;
po enoAKo/1

Bu Ma™ayon Tinoxonc!nyalan(la borac. Bu "a“ayon<"a Tboxonénya
lertena karbatcHl —Po5Po51M(e(a2a )3b(1rok ela(/l.
Bu reakblyan! kablbloycbl lennenl” yo® kl$lola larkibkla8l n”erog
aloTTT8 50wWw8a sarab bar x!1 boYacll,
KaybaMa” reak$lyacla lo ywTa”an yo” kbloMawné boallas! blr
wolekmla 3uy bTk1&bl malya5lcla Ce”3bb (3-0k51k1810(a bo$l) <i/b<y:

0 0
1 HOH H
P-CWN=CW-C-5-KOA — —— P-CU -CWU;-C -3 -KoA
OH

Bu reablyalar (e"3bH @lclrola2alar ~biiroblga kablblanacb. Ho™1
bo”an oblkblolWl yana cle§iclralllblyaéa ucbraycll ya ket ”bla”a
aylana(H. Keakayaw kalall2loycbl lertenlar  p-ok3babll-KoA-
(leSl(lroéena alar éeb alalach. LUaTtTne akHy bIAP «kolertenii
*a8bhkl e*acb. Yocloro(l karboksll ~ruppaHa T$ba*an _|oylaSb8an w”eroc!
a’orwi(lan ajralactl:

(0] 0

I HAO* !
K-CHA-CH-C- 3 - KoA pP.CO-CH.-c- 3 KOA+HAO.H:

OH

~aKooltan . K H k1vn ;Color Allan 0B Hcrvawt-1\ 2007 y. p-104-168
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(3oslclud15b Jarayonuung 3o0'n«Ma  bobsalcblcla p-kelllabll-KoA yo§’
K13lolanllé ok3;lc!launbl na”asMa aptaHb cblgaéwan ener8lya bl3obl8a
yana bIr Tolekula KoA w bY"Mub olac!l. Malyacla bosblanéYcb yo§’
K13lolaclan 1Kkl vederoclll blnkTa a!selll-KoA 51Maléa ajraHb cblsacH ya
uoly;an yo”’ k13lo'a esa KoA bllan bwkkan bosla paygo sHaci:

o
K- C- CH,- 3 - KOA +H3 - KoA p—él- 8- KoA +cH; ’E)~3-K0A

Bu reakslya keTo-abl1-KoA- iiolara lertenit birllokMa kalaHrbra/l.
p-ok3kMawsb reakSlyasl na’yasMla yo§’ klblola IkklMa wm8lerocl alonu8a
Katayacll ya vyana faylaclan bosblanéYcb reaksAya’a KT3blb,
paracbablT3aMa payot elacll Oetak, yo”™1lkbloblarnw” P-ok<u(llatbbl
nalya$ilfa nlar asal ak/lylanuan alselll - KoA boaM uflacH.

Yo~rTarnty p-ok3“c/larsbl wrayll bosll bo’18an alselll-KoA Kreb3
5lkHcla karboma! anm§aclncl ya 3uy8acba parcbalanacb yokl “kook3Wa*
$1kiKla 18blnok e/Tb, n”eyolllar bosl ufac!l. Bu reakslyalarcla KoA ajraHb
cbluacH \a yana yanél youy’ k!3lola bllan reaks“ya“a kwo3KacH. Llclan
(asbsan, alse(J KoA To(1(lalar a)Ta$bTuytT§ LLFH reak$lyalan<la
13b/Trok en$bl TU TKT.

p-okxLUankk reakwyrTTn” ener*eHkasan Yo~ k~oblantno p-
ok“cHaTt3blga a Jra]]b cblsagwan a&elll KoA bllan bir yasMa blr Tolekunla
faylanléan KAP vya blr Tolekula saylanl8an PAB bat bo$M boYap!.
Oaylar]l™an blr To'ekmla NAO nT1” nalas oHsb ra”rn orsaH
oksrchatsablga 3 Tolekmla ATP \a saylanl”an blr Toleknla PAO Tn§
ok3l(1lan13bl(la 2 Tolekn'a ATP 3Tl erbnacH. p-ok3“clar3b JarayoTtcla b
Toleknla alse{lM-KoA bos3ll bo’H3bl bllan bir yas*ia 5 Tolekmla ATP
3T blanacl. Alsebl- KoA nT§ Kreb$ 3"kHma COr ya H20 ”"a *0’l
parcbalanlsblga 12 toleknla ATP bosll boYacH.

OerTak, p-ok3l(Hanl5b Jarayonl(la bilr Tolekmla alselll - KoA boall
bou”sbl ya uwn« kKMHa parcbalawsbl na”*aslldla batta5l bo'Hb, 17
Toleknla ATP $rlerlanacH.®

Kncban! /1 Hatney .. Peuuc K PeTer. BrocbenHxlry. blpptcoll \YllaT$ atl WWYkT*. Cbnw 2011 p-
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X.3. Mylra! yo~Yar (enBH&eruMar) blostler!

Tnellsenlllarnté blo3bleun tobaklatTé Bblll4y yvayabla
yo§’ bulayralancla, o’pka yabo3sbua oranlarela biviacH.

TnéH enlWw- bos dlacli&an blrlatcbl Tab3nloWar yo& LWoblar
ya 8blberlmlal(lir. Yo~’ Moblar beyo”a laol sbakbla ucbrasHi Tu TKT.

Paol boYTta”an yoB’ Woblar ATP ya KoA 15birokicla

Mol boléa
aylaralll:

0
!l

¢ - QOOH+H5- KoA + ATP-————H C- 5- KoA +AVP +HPO ,

8§leanral: kboLLl MeollaBbéan Siiartal K<slola

Clbennwne (o3MoHawrbl Merten™ é 1k3erolkrara 15bnrokla borack

CH.OH CH?°H

1I/II'II/I _______________ — CVOH *
) " - O L l7|T

CH.OH cu:0- 7/
oWBert

1-~erol-:-ro5Ll

1kkTcln yoYpa {o8Mok8lal5etOnclan baTt [aolasb™an ull3enn

Ho511boTacll. Bu reablyac!a uaylanléan KA LL\H2 13blrok ebl«

CH.OH cH OH
| I A

OH XAOP-H, CWOH OH . >AD-
| , — A | (
CH--0—P=10 CH.-O—p=o0

OH OH
rd odR<lra&la-al ("wizero &

Ho511 boYuan Tlao! e”3enn ya yo”

WoblarnTy kolertencb
bo8llalan bllan reak5lya8a

KT3blb, lo3labl Wola peb atbl™an
n&H&erLLl Mwlal: bosll allacH:



CH20H CHZ20H
| !

c o + HAQ H-H 0-0 1 - HAD'
| OrGerol & |
cHbo pOs H2 aees*orenala ¢ H2oPO3H2
Sa&lalserollld g Obueto)- 3-105&1
0 CH, *0-CO -p5
CH OH
1 +2W -b- - KoA CH-0-CO -K +2HT -KoA
CHOH . g
CH -0 p-o0 cH -0 p=o0
OH OH
ro$rosis$enn ki$lola losla/lii kblola

Monai(l kl&loca bar xIM wwurakkab HprelMar Mosr! bo’H3sbléa 13bnrok
elacH*an T bl T blnkTa bl3oblanachb.

Tn8H15encllar bo3l belMsblgay! keyT"l reak5lyaéa oxraiic! k™cia
losblara Tertenll kbiirokiita c%I1]{3encl bllan [o3la* K!blo'a8a
parcbalanac!l:

H -0-CO-P, , an*0- o
1 *o&*arara
CH *O-CO-P — - - CH-0-CO-P,
HOH I
OH
CH, OH

CH-O p=o

('JH (Miibené

MNotianc! Kbkna

0]8111%ericl yana bY Tolekmla yo§’ kli$lo(anw§ kolertenll bosWas!
bllan reaksrya”a kws3sblb you,Yar boslM Lis<11:



Y08’ bo3ll bo’U$blT umyMa™ wturwy 3xewa bJlan 1&xlalasb
TUTKT:

nin>6nn.---------- aHberolNob&wu

nele\‘ocllar ~ yoa lar
abeinll KoOA — — yoa' kbloTa)ar

Kamn. X.3.1. ¥YpmWanuné bosH bo’Hsb «xeLuam

X.4. Murakkab HpHHaraTt3 altaublrut

Poa/oHplUlar alTa$k'Tu\u. Posit)Hpldlar aknasblTm (le(§kTlar ya
Keinltlar) ney!tal yo8’lar ablraxblnmy”™a o’x3basb bo Hb, wular lckak
(xaknga §M(zert ya yo§’ klblolalansa parcbalanacH, lcbak cleyorlancla
nlatT8 uay(ar resrrer! 3ocYr boYacll.

Oysa( bllan los”oHplUar ye*arH uabul ylMTTalia, wlar lolMlrmalarcla
neylral yo~Uar ya aTTok”~oblar (3enn ya TenonT) bl obla
$uil-e! | amacH.

XoHn ya TedionTnTé lwpaclon or'w, Toécblar (ark"bléa
yelisbTtaoan ltolallarcla bu Jarayon 1o xlaycl] ya yon klslolalarT
b playcn

CMaMa nwaria 4-5%8a yaaw yo~Yar boYacH. Oswa. larklbl4a ouyslliar
02 bo’Ua, bungay boblaréa ]1*al¢a yo*Uar rwsclon 30% ”acHa ye(acH,
Ya't “~uaréa youy’ Tinkrablya bolall nayucta kelacH. JluaMa yo”1l
lo’planl8H bola(lanw xo!T ya TeitoTn 151Mlrokkla 0 MU oIXb TU TKT.



PoslolMplcllar sdonga Hpoprolewlar orgald  anspoll  ullimacH.
PosloHp”ar batwa t ~Ta ya lwlayralarcla ucbraycl, wlar buyayra
3Muktra kKoTponenHan (yaéro, Tioxonclnya, rTkrosota) (arbl™a
Klrall. Huyayra siunkwra koTponenHanéa [oslolckar ckmTto yan“Matb
Moraclk bunt8 wucbun TosloHpMar clolto oruvua bllan kT3bl  yokl
or*atrnafa 8lnlerlatb LUn3bl kerak. En§ Tmubnn oM obplar bu)ayra
enclopla?tallk (o’néa $T1le2lana(ll. Po8:MoHpl(1latté blost erlla 1,2 -
c&llBen<llar (Moslollcllxoltlar ya [o5Moi(11llelanolartlar 37l e/kb),
losloiig Ki$lolra (MosloviclltorMar 3tbrbla) ya s 20/T (8 T»0lwyelr lar
511;e21('a) Tubl T 1ol o’ynaycH. 3LULLnTIMo3ral: (5TP) pgeyarH barcba
losPollpl(lla T In” 3T lerlda wbliirok elachl.

8(ennilar alllasMnuy'n Playyon or~anwmuga™y, a8o3ly ${ennlarclan-
xole5lenn um8leYOcllar ya yo8Tar altasbTuyTTé kioblk Toleknlal
Tab5mlollangan 8T le2iamacH.  XoleSlennnTé 3T1e21  bwuyayranté
giiopla2Tasicda boracH LU T/ 8T 1e21 oclaT or&atrrréa en§ wurun
TelLIboHiik yoYlarclan 1boral.

bH3boblan™an aloTlar yoriiatlla ~aréa xolesl;enn 3kka a*bellll ya
Teyalona* kl18lollgan 37 le2lawsbl ar*an”an.

CH» -C- OH-, -COOH  CHii- CHs - C - OH, - COOH
| ‘ | |
o OH OH

blNKa avierar Te"olanar kblo(a
A”3elibkoenriin A xXbaklcla8l rkbl Tolekunla a™3elll

kon(lemsa{3lyalarub, alseloal5elllkoen2lt A boe/1 wullacii. Mana 3bu
Tcx LW ~a ucblnebl alselllkoen?lt A (aT8e(alwn§ Paol 8bakH) Toleknla5l
bTKT3bl malya$lcla p - okbl - p - Telll - élynlanlkoen2lll A bo$H boMYaii.
51w cwrp blnktaclan o3on”ta Teyalonal k15loca boilll boYacK:



M-b -C

1Y

2-CoA

CH: -G -CH. -G - T - CoA
CH,

HOOC - C:1> */H; -CO -» 5 Co A

| OH
as
i, -CH, -C -CH, -OOOH
OH

al5eo! - KOA

al5eToa«el! - KoA

p-OK"'p-TeLIJ§bn*an1 - KoA

Kbbla

Me\alonal kl15lola - xole5*enn 51le2bla Tubl T oralla Tocllla bobb,

blr uyancba oraHa buwkralar orsall brtna-blr 3kyalen,

Tboya!:, xole$lenn?2.a aylanacl:

HC*

Xole8lert (C27)

lanoslenn ya

OuyNa™p 3xeTaéa xole8{ewuts &Tle2l kKeHT1 an
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blortaéa ]18ar 4-5% a&aiiitia yo8’lar saulaycb. 021ua larklbléa
gmLLAr ox Bbo’13a, bunéay HolaClarcla M'&cla yo&’lar Tuickmy 30% 8acba
M1 ya'm M&cla yo”’ Tllcralllya ltolall \uymcl8a kelach. yoy’
FOplanl5b bola(larlll xo!T ya TelMonT 13lwrokl4a d<fI oMb TUTKT.

Pobrollpicllar sonéa Hpoproletlar owaH  {ranspoll:  sHma<1l.
Po5&Hpl(1lar banHna (o’uTw ya buayralar<la ucbraycll, wular lmyayra
Arvkllra koTponetlan (yacko, TMoxonclnya, rwkrosorta) (ariibl&a
Kkai. Huwayra 3lrvkllra koTponeninanéa [osloiicHar golro yan”MaTb
Urad/d buvwng wcbun TosloHprcHar (lonno oruua bllan kT3bl  yokl
orfawrtaa 3HUerbTb LUn3bl kerak. En® tmbl T To3loHp”3r buyayra
enclopla2rallk lo’mcla 3iiHer”anacii. PosloiipkWarnté blo5tle2icla 12 -
<8H*Gencllar  (Mosloiicllxoltlar ya [o$loiiclle(anolartlar 51Me2icla),
&8&JA(1 Ki51ol:a (MoslolicLUTorLLar 3kmexLlla) ya 3l w”orT (3iincutyeiiritar
sblerMa) Tubl T ro) onuaycl|. S51A(lw(nlrosla( (5TP) ckyarii barciia
&6&1|plalarnTg 31 erMa 13biirok ellkW

8woy 3ayollan

blpl(lar annasbl Tw baslcla uTwrity LLsHuncHa.
1np1{1lartng parcbalatsbl.
1ap1(11aT78 03”oronuycbak yo’Wklabart bo’iisbl.
. 1nplélatT§ parcba]atsblcla sangay erternlar 13birok ela<il?
. PoslroHpkWarwné parclwlawgklicla uanclay Merternlar 13biirok elacH?
blplcar azoszan 05 02011-1cbak yo’ITn™ sayenpa parcbalanacLl?
. 1npl(lWaTTé barT bo’iisblga oY k13lolalantn« abaniiyain sanéay?
blp]W al bl 051111621.
np!cUar blo8lnle2icla 13biirok elllcLitian Merteniar.

Yo’ k1$loblar ok$bllawszliiclan bosl boU%T enerya rruéon.

© O N AN R

6 :

InpkMar altasbl TT§a o1/ {es* 3ayolan.
1- 18 yoé’ oksnan™anga necba $ratT 5uy bosH bo’lai/r
A) 1,07 & B) 0,55 % V) 0,41 ©
2. Tri8115IF(Han ~anc’ay Perten(lar {a’3Tga ~(koHrblwcii?
A) pankreaink Hparalar
B) loslor]lpasa]ar
V) e3{eraralws



3. Yo lalnin® p-ok51lLan151n 1lulay]] bo3/1 boY”aa aCselll-KoA Kreb3s
Al8lmcla yangay Tab3nM ar parcblanacH?
A) karbona* arclncl ya 3uy
B) 8uk81IM1bKoA
V) TeblTalowl-Kx>A
4 O | k!8loblan Mabiirokbla Holcllal uangay o’r*ansblaréa mucbrayci?
A) Holcllar eTu*blanack
B) yo&’ kbloblan ya §1H5enn8a parcbalanacll
V) bplcllar ok$lcKana(A
5. Poslob”clMarw san&3y Merteniar 8l<irol12layal?
A) TosloHparablr
B) Mpara]ar
V) al8lkranb&ra2;alar
0) re(lvk(a2:alar
6. PoblroHplc/lar sioncla uangay Turakkab ck“LUar oruaH in-an3poll sllnaclA?
A) 1lpoproletlar
B) &Hkoprol:etlar
V) nukleoproletlar
7. Or*an”rtida Moslobp”ar 3w er™a Aaniay nylroslaiar 15Mnok ebkH?
A) sllclUTtl okl
B) agenortiinlosla*
V) énanort~nrosLy
8. Or8arrrcla xolefletbl Yanclay yoé’ kbloblar blan birf»a eAr kbaklga
ncbraycl1?
A) yunsorlyo”’ kl8lo(alar
B) {oytta”an yo§’ L oblar
V) aro* a803lar
9. Tn™N3encllpara sanclay §onnon orsaH aoWasHacH?
A) 8lymnkaon, T3nn
B) aclrenaHn
V) kolllko3”erciilllar
10. Yo8’ W oblar bujayratné say51 @3nHaa ok3kHanai:
A) Tnoxoncblya Ta”k3M a
B) 81loplarTtaga
V) engopbunalik Io’r
O) plarTalik TeTbrana



X1 BOB. OCMMXAK AbMA3HNYNY!

X1.1. Ou8M1arnws§ o3buoxon-kbakita barw bo’Hsbl
Opn&y osaslllar-attokl5lolalarntg§ yuson TtolekulaH poHTerlan
bo’Hb, or8aw?2t&a o\mal (arklbl bllan karacii. O3Huoron 1cllak yoUllla
nlatt8 barTt bo’Hsb “ayowcla alyalo kkblk Tolekulall blnkTtablr”a,
oxrr8a erkT arrokl8lollllar8acbaparcbalana(11.

OuslldaTtTé WMart bo’H3bl o3buyoronga wnwng  3lwabl ra’swpan
bosblariacLl.

Oslworon 3blrasii o3byoronnt§ 3bllly pargastt” Hu)ayralan(la
1abkb cblsar/alll, n ran8§l?2 smymsabk bo'Hb, carklbicla 90% 8acHa 3wy, 0,4-
0,5% erkT xlonc! kl13lo{a ya proleo!llllk [ertenmnargan pep3T bor.
Pro*eolwk ertenitar (proletaralar) Jucla ken§ rwsyosga 0°’218a xo3 la\an'
gall Bu lertenHar 0214 ossllarw ya pepiicart ~groHiik yo’l bllan
parcbalayclr. Proletara {ertenan ~roHra”r 3tlwa knmacK. 1/lanm
3bunt/gek, pepiicla? alar cleb bara ablacit. PepliclaZalartné 1kkl xH |$urubl
Tay]ucl: ek2opeplida?alar - poMpepbé ranpnéaés oxn§l pepu<l bo/~YT
Ka"aKsblycll; en<lopeplicla2alar pobpepiic! ran”rbla«l 1cbkl pepiic! borYanw
gl(b*oH21ab mracH. En(lopepii<la?alar lurb 8ubslrallar«a wsbaan o’r™a xo03

elalll

Osbsoron 3blrasl {ark"blHap erkT xlonc! k13lola oysal barT ulllBbaa
Tubl T alrartya*8a e8a. Erkt xloncl laslola Ca'sTMa osasllar bo’kack ya
Yoiorog bo”YanTt wurllsbl bl3obl8a ulatwg wucblatcb! siinkCuras!
burlacll, Ko’peblk o3buoron 3blra3! NerrenHan ncbun optnal pH tubLl,
1,5-2,5 §a lers.

PeHT. OsasllaTtilé osbsoronMa kaxT bo’HsblMa pep3T [ertenii
LLnblT rol o’ynaycH. Osbuoron 3bllly parc!a3tT§ bu)ayralan pepsto”en
1&bkb cbluarach, pep3stouen TeMa 3blrasbla™y xlon<l k13lo{a Ca3t o8licla
Mol proleolTk erten! pep3Tea aylanacH. Pep3T ncbun opiita! pH - 1,5-
2,5 len§.  Osbuoron 3blras”a”™ xlon(l kl3lola yoctoro<i tonlan
kKonsetral3lyasTT§ xucbix 3bu n*gor™a yauT bo’H3blw ra’nitblab berack.

Pepst {a’stga 03bul20Mla yw*OI™ Tolekmla ousllatTé
pera”*re”a”*yas! bosblanacH ya pep*onlar bo3l1 boYacl». Pep3t Ta’lut
poHpepiic! borYarn! 8§lcb'olTk parcbab3bT rerbsbnracH. Buncla blrunchl



na\'ba(cla atTamMk ya cMkarbon attokl5lolalal orabl<la8l bo”Yar uria
HatTta ousllar baTt pep3t {a’3Téa o3onbk bllan parcbalana o!ta®
Pep3w lal$iM(la Tuskn! oyslll an-TOrT, akiin ya 3butn8<lek LUxuT 04
ya KareT Xer&n Mirob2lama<. Bwknrmycbl wYpTa ousllarskola’
elasin  alylncHIMk bllan parcbalana(b. Jmn ya 3ocb  os3Ml
parcbalantaycb.

Osbgoron 3blrasMa proleoltk lNennen”a Tan3ub xnnorT Tay
bo’lb, 1 3TTN" a303ly osiBLL-Karewo3enéa la’su ela<b.

Pep3T la\3T o3méa bosll boY”™an peplonlar bat ancba”ta Turak!
ynuyon Tolekn)aJl blnktalar boYéb, osbsioronga 3orftaycll ya -
3ababH unlal‘ 0’n 1kkl bartou Icbakka oYacb, pep{on!ar u yerita ossllla
Haw, peptonlarw bat ~(koHrb3b xo033a3“a e”a boY”an pro*eob
lerternlar &urubl (a’3HH’a ucbraycb. 1cbak opsllar™a la’st s/lacLloan ba
3bHa3! pankreaiik ber \a 3cbak 3bllla parc/las! 3ekre{TT§ arakusbrask
Oyua( ouslldan tobaMa ['np3T. xinolUp3T ya  pepiickra
(povipep[klaralar ya cllpepiclaralar) {a’s“n“a wcKraycl, bu [erten!
c}lstan 0511402011 o3m 3blrasbla, g3tan Icbak 3blrasbla boYach.72

TnpkT. Tnp3T Te’sa o031 be?l 3blrax®a laoblr 3baklla ya
[mp3Touen  konw3sbl®a boYa/l. Tnp3nwo|*en Icbak  3biiasM:
elllerokwa/a (a'sinita (np3T»a aylanach.

Tnp3T-pep3T Tast<la 0$b4020nmcla o’ruartay so”anm ouslll
oYsllarnwn palcbalanisbiclan bosll boY”an yauon Tolekmlall ougLl
peplonlar lp*cla®l poHpepiicllar §1(1*IMmk yoY bllan parcbalanacb, ya
pepuc! bo"dan wrlllb, erkt atTok13loblar bo3l boYacb. Tnp3T wuch
plloplMTurrn 7.8 8a len”.

XeTolnpxw orvda bart boYlsblcla I1cbakcla 1a’am Ko’r3ablur
lkk]ncbl pro*eoltk [lertemlUr. 1) osbuoron o3i berlcla ya 3bu L
3bna3™a xeToblp3Touen ko’'mT3b”a Taol512 bolakla boYa
XTiolnp3toéen Tpmn l1la’3T o3(lda xeTol np3T&a aylanach.

Kucbsl?2 1&uorly Tubiiéa. (pH 7-8) Icbak 3blras®a”™! Inp3T
XTo (Np3T peplOnlart parcbala$bly  fdayot eNera(b, Icbkl pep.
bo™ larT kacaHuk “~cbob/mu cerflasbnracb, reakslya na(yaslda pepCon!
Klcb|k ToleknlaH  pollpepnchar®acba palcMalanacll. PoHpeplcllar; ¢

: [ Kul>ltan . K M.Ko/un “Cnbr [jlay oFrHK’cbcTAnn™. 2007 y. p-1?6
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naybaMa karbokbipeplléarab’, arttopepllclaralar ya Llpepllgarakr
Lsweéa parcbalana<l.  Kalboksrpepiigara polpepiic! Taxywi erkT
Karbok&1 8urvbll wucblclan parcblasa, atTtopepHpara sarata-siarsbl
lotonclae,K erkT aTT0 8Mrmbl bor ucbléan parcbalay<11.

blpeprblara (b»r necba cHpepiicla2alar Tay)ucl) Llpepnllart erkT
attolll oblaréa parcbalay/1.73 PoHpepiichaTT? pepii(la2alar
(atTopepnpara, KarbokapepMara ya  cVpep*l<la2alar) 1a’57(la
lertrellaily yo! bMan élgroll2lawSbl  na’yampa, IcHakcla erkT
aTTokbloblar bos/ boYaak

K K' K" K"
HN~-0.H--00 -\H -<';Hco N4../n-ca-MH -CH -COOH
1 |
ATTOopepin[jaxa Karboblpepiiéara

H0511 bo’18an erkTt aTTtokl5lo(alar Icbak <leyorlan<laél  r§ Icblal
ordab 30°rla”.

8bunéay ulll, (Ysaa( blan sabu! alln/an os$lllar 1o Hy
atTok1510l:alaréa parckalama(ll. ATToklslolalar lcbak (le\orlan oruaH
fo'nladl ya won*a o’'wvK Bitoy atTtokbloldarnt&  br L&Al
3o’rHTasckw oLt  swmkrollora  lotouwnlan tanbal 3"auéa
"oycblanHacH.

ATtTok1$lolalarwng rriikroblar (a’3w 05iicla parc”at3bl ulaning
attlar, yoé klslol:alan, Spu4lar, Menollar, 1r<lol, 3xkalol, yoclorckl sullic! ya
bir ~ancba bo”a buwkTalarsa aylawsbuwa oHb kelacH. Bwu J]arayon
Og>LLarwng Icbakita cblH3bl éeb a(@lacll. Oekarbok3lUaiw3sb, cle2artnlaw$ll
Ya attolloblarnte oblcllaw$b reablyabl nalyasMa artal8a
o&brrHalll

X1.2. ATtokblo*alarnT§ éeratblawsbl

C'511  resHMer! wucbun HKYé’n~an-HO’é’n  3ardanTtay  so0!8an
aTtTokbloblar yana oraéan&blaréa ncbraycH, ya’w arolLiT. Ta3ulollaléa
aylanrb - bIH2- nurublcbl atTWw K bo3l bo’bl b
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Oeranwiiawsb reak$lya$l(b arTokl5lolalar larklbiclaél — arm
emrvbnnw, parcbalawSbl bl3obuia atrrnak \a [e8l5bIM kekXXblo™a bos]
bo’lacll Oerattlarwll reakayas! 1o’ xIyo’lbllan bonsbl TUTKLW .

1 Okslc!latsb blMan borac%an #erartblawsb reaks“yas! (oksWaiiy
peratblaTsb).

'K—CH—COOH *4,0.,------ K—CO—COOM-bIMH,
*\H3 @]
2. Oay™arlUsb bllan bora(18an clerattlaw$b reakblyasl.

K—eH—€00H K—cH—-AOCHbHH

elo orrnnu: KHlnra

3. CrclroDKk (brarwblat3b reaksryam.

K—CH—COOH +22!?-* K-CHOH-—-COOH+blH3

xTT 1 OKbOK"KMa

4. Moleknlalar (¥Yr~atb bl3obl™a boracl18an <le2atwlawsb:
N CH—COOH - * K—CH«CH—COOH+\HHA

blHa
ATwokl151oblar ko prcba ok3blblTsb yo’Ll bllan ée2arwlanacl]. Bu
larayon 1lkkl boButoMa boracll. Keak$lya Ttaxsus {erteninar (3biiroblcb
boracK, nlarm$> akily LI& TT1 MayTH koPennend:lar Tasbk/1 elLILLL

p.—<|/|-|—ox>|-| ___K-T"—COOH+ pAo *H.
n
MH- KH
TWOKNora

Aeak$}yant8 IkkTcH! bo~cbbla artTokl$lola é7ro”awd
kekOk.15]o(a ya anTuak bos/1 gflach:

I _EH —<ry »H q'ilqj xp —rII —<""THOH+H-
<H 0



X1.3. Anunokbloblarwne éekarbokalllaT3bl
Oekarbokslllateb reablyabl naryampga atTok18lofalaTTé karbobii
karbona! ané'&uc! 8llaiicla a‘raHb cbluacH \a atT!ar Hoa/lbo lai/

K—CH—COOH  ----- » K—CH,XH2—CO,
|

blla
Oekarbok&LllaTsb reak8lya8l HatTta atTtobl3abblar wucbun xoii
boYan Tax3m3  pgekarboksMara erterlllan  18Hirokicla  boracl
Oekarbok™MaT3b reakslya81 nalyasMa or8at2twla AroK”k Taol
Toééakr-bto”en atwlar bo3l boYacH.

X1.4. Tran8atTlaT8b (yay*aatMaTBH) reak$lyaél
ATToK)$1lo{alarnt8 ko’pcblU”] (ran8LULLIN1at8b reak5lya8l iglayll
bob11l boYacll TTanaanunblwb reakriiya3®a atTokblo®awn® atT1 éunwwb|
blror kelok15lo0l;aéa ko'cbacH. Bwnua alawn arTok18lolU51  bllan
kKelOeblaw kl&lola o’Masla boracHéan reak8lyaw 1rvBol ulllb Ko’r3alsni
TUTKT.

COOH COOH

CH2 A
CHs + CH2 CH* 4- CHs
"HMHa4 C-0 CHMH?2 c="-°

COOH COOH C%%El-éj COC
QUaram  {erolbd kil K AR ot
Bn reaksrya saylar xwbu8lyal|la e8a. Brolo8lk lran$alllinlaT8bt
alobkla &rrenlar-lransatTta? alar kalaH2laycll.



a) COOH (.OOH
| |
K CH,, K CH,
|

&HK:H2-|- 2 {0 + du
I.IJHI7IK3/eFa’a 11

|
COOH C=0 COOH CH.T

wmntokbloww KetokbloT 1. ¢
COOH €0k
n-kero & LLlar %lllaT'T
KLLlo?a KLLlola
6) COOH COOH COOH
1
d:HZ dH* CH.,
| [ |«
- Yy CH, . mOMN=+CH \N,
| . -\\AOM2 |
CHNH2 ylwaTamle- C~M \ Cc—O
| ~re/ro8ena~a | é
COOCH * COOH OOH
élwara! a-atTok1l510(a a~ke{oé 1n(aral kbloLLl

X1.5. ATrwakrn rararekbniiréb yo’Han ya tocbenta »wlerl

Touy Tlan-lo un  sAw(exlaxk  reakblyasu AT T okl3lolllaTi&
ok51(11am)8b yo Il bllan <3erartlatblmclan aTrwak boa! boYacH. ATxwak
kucbl] rabarH blnkta&r ya or*anwuga wn (er bIr sancba Tax3us
reakblyalar LLrayH neylral binktalar8a aylanacH.

Moclllalar alta$blnuyl “atayonla™ Tobaynbla box/1 boYalllMan
atrraknTé 2arar512;latbbléa81 en§ TublT yo’Marblan BT Taxaus
lertetlar yorclalrncla (“TtatT”a bo*Hp boYran adar~"taMewa)
g]WaTa{ krxbla®a atrTakT bo"Yab é1lulatT8a aylaTw5Man Hsorailr-

n ABPK
HOOC-CH-CHa-CHa- COOH— HOOC-CH-CHIr-CHr-co-Ha
|1H3 "H A
8lyn(aTar

§lywiarwn



Talaye*na or8an'arcla (rwya, KYr parcla, buyrak, “ar, rwsknHarga)
anuwak 3bu yo’lbllan yo’sornacH.74

0 rSanlrt<la atrtakw 2arar512lanvn$bclan,l aso5ly yo 1 orwiin yokl
TocbeyTa 3rkHLUr. 1932 ylH O.A.Kreb3 ya K.Xenceby* KO ToTgan
ocbl®an 51kl Turakkab knnyTtyy “rayonlarclan lbora*. En® tubl T oral”
Toécblan oranT, 3lulln ya aspara”tiian >boral OrTiin 3rkHTR”
binncbl reak81Yabl<la, }wax6& ATP, atrwak \a karbona* an~cUpgr
bTKiAND, Paol Toa<la KaTboTWI03lMaing bosl boTaii:

KH, +CO, - 2IT® - H,0 H.>-C0-0P0,H2"' 2AA% * H/PO,
KarboToll roTar

Bu “alayon ]léar Tiioxonclnyalanga boralll. Bwu “a’ayon(la
nii{oxolklnya Mertenn Karbatoll —Po3Po3nnela2a ~3burok ela(/.

Karbotl Posla* oTinT artoklslolasl bllan reakslya8a kTt3bl3sbl
wiiyazaaa 3krullln aTwok13lolasl bosl bo lacA

<=U1=0
blH , l\llll
CH NH- 9H>
<JH: 4 O — |H, + HPO,
CH. OPO3H2
CH— N11, Kanowla- ~H— blH,
doon ¢ 2 cdoH
onun?T Sl
Bu reakayatr M lowéa Bbo%\w, boTéasg nikKOxoncMyanTte

owlllTranskarbatoHara lertenii WablUyiA. Ho3ll boTuan 3krulln
J1&r blyayrasr TiioxonényasMan 3koplarta8a ltan5lyawya c'YHwec/t
Olymlatt LWola3! ya ok3aloalselal o’nasla pereatrtlatsblaan
Wocblyta To0 lekunlaslaainl Ikktchbl- 8urmb oTKT ballasuwa
a&puwaut ki3lolabl oruall ¢0 &lmlacll CWmn”atT Kkl13lola3T!l aspar’tal:8a
aylanlsKnn PerteT aspanabaTtouMan3Perara karaHrkyi. Aaspara™n
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kblc/astt™ artnoruppa$l 8{wHTTNE Karbatol éwPPa518a ATP
15bllrok1éa konclen5al5lyalanacll, bu reak5lyat 5korolnt8 M<?:4- bo§Tla

ar*Tw 5ukl5tal 5tlelara KawHrblyLL.

lil-H,k GOOH NN COOH

ﬁ_: 0 + H>’—01H NTe -» CI_ N1|1—~(,’H + AM® + H,P/).,
H CH, NN CH,

) oo b doo

C}HiJr H#0. a’pala! Kt H[

- o

AH—M. CH—

COOH JOOH
MviT arwnT*nkmnal KbloT

KeyT§l bo$salcbcla ar~tTbukawa!: ar~TTramksTtalllara [erwenii
la’8lM(la ar*Tw ya {nnwaX8a parcHalanaclr

N1l COOH N1l <pO0!)
*bH—CH N_NH, +
NN I{Ihll cmlH
COOH CH: COOH

C11, CH . JiHHara*

CiH, CH -

CMH-  KH. CN—KH,

COOH COOH
ar21nm:n5mkS1nal aranw

Ho$IM boY”an Iuraral: uckarbon kblolMa 5lkHcla 13bwi*ok elacii. ArTATT
ar“tara {a’3stT”a orTTw Yya TOocbeyTaua parcbalanacMl. O TuT yana
51kl J&1Lok e(ac!1(rabT XI1.5.1). HoxIM bo'l&an TockeyTa buyrak owal
or~arurtc/lan cblaarkacl.



Lmveci
Ka$Tt X1.5.1. 1"arita wocbeyTtanTy orwiin ballasMae! sinKri

Ornllin ballasMaé! TtocbeyTa 3blerTt” wnwTy reakslyaslw
UnyMa’*cba Hbcblasb TUTKT:

CO, *MH, - Abparw + 3ATP ~ 2H..0 ~MopgemHa * Putara! ~

»2 (JIOP * H:PO,) * (AMP + H4P,0;)

Yusoncla§l reak8lya(lan ko’nwb LUnbcbky TocbeyTa aTniiakéaé!
bTta a*oT aroiiiian, Ikkwcbl3l e3a a$para8T kl13lo(aw T8 arTT08§rnppasl
bl3obl™a bo3l1 boYacb.

S5buw la’kicliab oYlsb keralll, ornlLn ya ucb karbon 31kllan uxaro
bouckr. Bu |kk! “arayon Tkoxoncbuyaga boracb. MocbeytanTt” 37 lel
Kaila enerpya 3arflatsb blsoblea bonb. bu )arayon bo3s}"a [ak(orlar
"asiiuita sayTras bo IMb, anuwakT 2arar5121alnT3b<la Kana eiek”a e&a.

XI. 6. ClUsLlar blo3tle/1
Ousll blosnne2l oYa Turakkab ya ko’p bo&skbW Jarayon bo’Vb,
bunga xMta-xH FertenMar. 3l3letalar ya bar \H KW Klar 15biirok elach
brostler) nbosortalarcla boracb. Buncla bK.b[K cla8l nmkleoll</lar



yorclartcla Mopakn”™an Tlortal3tya poHpepiic! ranpnéa”g
aTTokbloblarwné kelta-kerbél sKaléa nmotoyon boYacb, ya'w os3/l
51UE21 107 ribl(la Ttrortalblya mwmkleollcllar «LIMan» aTtTokbloblar
«nA™a» lagta ({ramslya{Slya) ulllnacll, C73/1 blorwlerTt® unTWWwy
TexaTrrT barcba 'Tk oruaw?2rtlar ucbun bir xM bo’Vib, uny!(1a81 a$05ly
boSHlcblar(lan fborar: 1) armtokl15loblarwng laolawsbl; 2) Tk3xaya-
pobpepitic! ranpn 3blertTé bo&blat3bl; 3) ebn&ablya - bo
bo’Jayol8an poHpepiicl rarytwn”® wn2ay!sbl; 4) lerttalflya - poHpepCk!
ranpn bo5tl bo’M3bTT&rn”asbl.

l. ATToklloblarnT3 /aoHaTakli ATTokl15lollilar Tolekunla
klrnyoyly “bal~dl 1a0l boYUTtatanb” ucbun ular os$llar brostl:e2l(la
beyoska lsbiirok e(a obnaycb. Ousl/l biosnker~ga l3biirok etacbéan
arwnokl5lolalar ayyal lNaol bolal”a 0'l'15bl Kerak.

ATTOoK13lo(alarnTé NaoMasblsbl ncbun umyMa™g KkoTponeTtlar kerak
boYach: 20 (a atTokl8loka, 20 1a aTToablMKbIK siikelara Fetrnenb, 20
la IKblK 3nke”™a, ATP, M8§2+

ATTok13loblar ATP yorclartcla laollaw$bl Turakkab Jarayon
bo’bb, buncla bar bir arwnok!slola Te”3bb ianspor* KbIK KO’ cbwb&bl
Tax3ns lennetlar - atrroa*3l - |- KMK 31lela2alar laTtcla boracb. Bu
‘boaplcbela attoa”3M - {- KbIK lar bosl boTach.

Artrokl13lolalarnté akii\latabl Ikkl bosstobla boracH.

BTncbl boSUicbcla ATP bllan atTtok13lol:a clraro (a’5ir elib, reakslya
nalyaslcla lertenl bllan bo§’lanéan oraHy Tab3ubl - atToal$laclewlal:
(aa - Aéerblal) bo3l boYacb. ATTok131lo{aTn8 Karboksl1 §rubl AMP nTé
5’ - TeraC §uTb ! bran arki<incl bo§' bosM stach ya plroroara{ a™abb
cblyacH.

1kkTcbl bo3atcbéa atToabllacletlalnTté [lennenlld koTplek51 3bwu
atToklslolanT§, 1- KIUK 5l blan o’raro {a’sk eub, aTT0al511 - % LMK T
boslM ullach. KeaK31ya nayasMa AMP \a lerwen! atToalsl - X PLUK -
5Tlela7a araHb cblyachb.

Keak3®yaTn” Ikk! bosukblw ,qmylc!a§lcba 1Fop,a1a3b TUTKT:
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Ariwnca: ila

Tkkwcbl bo3pcMa bo'l8an arwnoabl - 1 KMK (arkllda
ener8lya8a boy bo’%an wakroer”k Tay|wl boYAb, bu enerya pepuii
bo81T Ko3H bo’11$lcla 15bLLiok ela(W.

CH3-3-CH'I CH2-$-CH 3
1 |
GH, * WK - Gpu
| MAAXK-5L07a:3
CH—bH CH—
| no
COOH v
0-
Mewn Meacal!”s

ATToabl! -1- KbIK- billlellla lMerwenii aTwoallll - 1- KKK w bosii
uriayo™an atToM bbl a3TT” o'ruwa xoit bo’1°an 1- KMK 811 Awy/l.

Bu Jarayon )acla ywuuon aBgHkK bllan borach. AkrMasbéan
alrvnok\5lolalur nbo3owaga ouall blosHue21cla 1$blirok ellkil

Arwnokl&olalarnt% akrMart3bl umyk3aw 3xetaéa berM&an (ra$r

X1.6.1).



1
N—c —K
o
Aduals = AXK

Ka8rn X1.6.1. ATwokbloblarwné akiiyiauubl

2. W blablya. PoHpep*lg ranpunt® 1Mir$riglyabl wpaa turakkak
mga Tubl T bosgob bo’bb, bu bhkpcbpga Tinz“ablya koTplek51 bosll
bo'lacb. Tniiswlllya koTplek5TTé bob bo’b3bl ucbun pguyMa
KoTponengar Kerak boYacb: 1 - KIYK; 7 - ALK Tn8 Tk3bloycbl ALN3
Kogon; prokaroinlarcla FortMTeloTn - 1- KblK; enkarolllarga teMont - 1
- KblK; OTP; My 2+; nbo$oTtantg8 30 8 ya 50 8 - 8ubbo’laklan
(evkarollarga 40 8 ya 608 - 3ubboYablar) ya 1M51al51ya Makron —1P —1,
1P- 2, 1P >3 (emkarolllarga e 1IP- 2, elP - 3, elP- 5).

Os51! bloglMe?1 1 - KbIK Tn§ AbIC nukleoii(1(lan bosblanack.Bu
nukleo{ld TeblwnTtné kogoTaTOA3M blosTle? kla 15b{1rok elayoléan 1-
LUNK TR poltmkleoig 2an]tnTy 5' - {oToTAa Tin$lrloycbl kogon
Al110 "ylabbéan bo’Hb, ran]tnTé bosblat&bl, 3’ - 0 TOT e3a 2anjurn

L~aHaTt3blwil ogataych.



Mt~allya Taklor 1P - 3 1lboSoTawng 30 5 &ubbo'laklan bllan
bTkacit. 1P - 2 ck laklon OTP ya PortMTel:oTl - 1- KbIK lertell
bllan binkacH. Kalyaga bosll boY4 4l kotplek5 30 5 - 1P- 31 Caily<it

Ma*yacla TH81rloycbl koTpbks3: 30 8 [P- 3 - CTP - 1P - 2 -
FortMTtebonl 1 - KWK ya Perten! bos3l boYacii. Bu koTplek5”a
Tk51rloycbl Pakwr 1P -1 13bloroklcla 1- KbIK o’'rT7T” 5 -roTtot bllan
blnkacH.70

8lntman kKeyT 50 8 3ubbo’l1a81 bllukac!l ya Punkbional akHy 70 8
robosoTta bosll boYac. Buwn”™ ucbra TakcoH, abunwé CHOP ya anoruatik
lmla* agaHb cbluyac.

3bwn lakllllab 0°i3b kerakkl, ou&l blobT(:e2lda nbo3oTawn” (Kkka
nTk8onal tarka2lan Tubl T ro! o’ynaycs.

LWarHan bt A - wucKasfla cleb ablacl ( attoa”™MN - 1 - KbIK
BboToycbl ), Kkwcbl akily Tarkar P ~ ucbab*ka (pepiicll - 1 KbIK -
bo”Yoycbl) bo’Hb, un”a PortlTeHonM - 1K]UK erten* Joylasbacl{.

blblalllya Jarayonlancla [ort/ltellonl - r KMK Terten! P
ucbasHcaéa Joylaws$bl ucbun 7 KIUK - 5' Ha&l TeMoTtwn”® AYO - 3'
koHow wunty aniikoéoT 1M8 - 5' bllan bo8Yanac ( ya’t koHon
andxao<lolléa T03 Kel3a, yocioroct bo08’lar Kosll uylllb bo*Yamack). A -
ucbas“ka erkt bo Hb, unfMa 17 KMK Ha¥ naybabla® aTTok1510la51T
Koot oylaSba<l) (rast XI.6.2.).

§bunMay ulllb. ulMblablya bo&ukblHa wlkMoycbl koTplekb HosM
boYa<l1, appa!'a( poHpepiic! rarum 1111115 3iine2l ncbun layyorcLL\

PoHpepn rarytTtn” 8Muerl i18aSan(lan keyT Tortl uurubl
delontla2a Tertenii HOTOblHan poHpepHé raryu-aHan a”alllacb
1m1:51a151ya BAioMan e3a “ayl:aclan Tk3lal5lya koTpbkmMw bo3l beMH3blHa
1$bbrok elacH.
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Ka$T X1.6.2. On8H bl o8T(ertT« MHblablyas!

3. EkT/ablya. PoHpepwuii rarytTn” o0'3x3bliia nbo5otatng 50-
5ubbIrHS1 aloblcla abarwlyal8a e”a.

Bu 5ubbirHklarnt& ikkua lao! Tarkax! Taylucl ya pepnii bo™NHarw
bo3lM sllisblMa 1&biirok e~aii”~an pepiicHblTelaxa Mertenlan bor. Bular(lan
bin attoaw! (A) Tarkax bo'Hb, wunia aTtTokblciiaw {asbuycbl ya
Kocbn-anukogon 10$ kela(™au {-K"K”oyb3sbacb.

1kkTclwl e3a pepiicll Tarkax bo'lMb, bn Tarkar™a éoHNo Telown
- 1-P.MK kellb Joyla8bacl], 1-K.KK lar Mupl atTabl ! Tarkax oruyall o’iisbl
TUTKT.

Elon§al!8lya larayowicla poHpepig xangn bar bTa anTttoku8lola
AcebNMTT, bInk3xb bl3obl™a nxayacb.Bun ~a”ayon 3 bo3di.cMan Llora*
bo'lMb, bu b(LL}1cblar ke*Ta - ke*»1 poHpepig xanpn sT*ex1 LW a”mncba
Hayla lakrorlanacH. Elon”a{$lya Jarayow boTbl ucbun guyllla™ar kerak
boTachb:

1) IiGIrloycbl koTplek$ (ya't 70 $ - nTk3onal! nbo3oTa );

2) T -KbIK Tn§ koiioT™a T08 keln\cbl keyTsi atToabll -1 - LLUYK

3) elon8al5lya Maklorlan ( EP - Tu, EP -T$ ya EP -E));

4) OTP;
5) M82+ 10 T;
6) Pep”~clUnansleraxa Pennenn.

Elonéal5lyanling binncbl bc~cbl~a gasHab naybak/1a™] attoabl -1-
KbIK elon™al5lya Nakiwon Tu wa OTP 15biirokicla bo"Hanac. HosLl, boY8an



B KoTpleks - arrwroalsl - 1 - KMK - Tu - OTP 70 § - whsbloychbl
KoTplek3 (70 8- WhTk3onal nbl3oTa) bllan binka<. $buwungclek blir
yauTcla OTP nT§ §8lclrol121 boracll, ya ko3[l bo’'l8an Tm - OTP 70 8
nbo3oTagan cblajl ke*acH (rast X1.6.3).

8o'nmera nbo3otanTt" A mcHa5*ka51 yansi1 attoabl -1 - KIMK bllan
binkalll. Bu )arayoncla 7 - KWK nuw, koéow yancn attoabll - 1 KbIK
anlkogow”™a 103 KeHsbl kerak.Koéon an”kogan”a anllparalbl ya wular
o’'raro 1a'3u eub, yoiioroii bo& oruaH bo@ lanacl], Hauwa™éan attoac3aU -
1 KbIK w’'é’'n boéHanéanHK A - wucbas*ka toblgaé* 1 KIMK ya r KbIK
yorganuga {ek3btblr Ebl~a”~yaTtné 1kkincbl bosuywblga nbo3oTawné
P ya A ucbasikailancia”ylasbéan | KbIK 1aTw§ atwok]$lolalan o’'rlaskla
pepiic! bo§Tan bo3 boTacll. Bu Jarayon wiizMoycbl N —onwilTte{ton
folcMén 1uluycbl | KMK A ucba”ka”™a keHb, yan8l attokl3loCanTy,
arwno $wurvbl blian pepiic! bo§;51T Vo3l umacH.Bn reaks”yaw nbo3otanTé
50 8 - 3ubboSlaklancla |oyla511€an pepriclllaanslerara Menneni kalalrblycb
(ra3Tt X1.6.3). 8bungay sLlib, A mncHaslka cLipepblll - | KbIK bo3l/ boTacll,
P- nckaz”™kaga esa bo’'sb T sirioYcbl 1KbIK, erten! clolac

Elon8al5lyanlné ucbtcbl bo3u~cblga nbo3oTta T-AbIK nT* 3' - oXT
loton ( ya'w wucbincbl nubleoig ) lraraka*larb 511J1y(1l Bu bo3ykMa
OTP \a elonaal8lya lNakwon EP - EL ( wan$lokara ) 13bnrok elacH
ANTso30TaTn” barakaarsbl A wucbaslkacla§g <Hpepb<ll - T AMK n! P -
ncbas*ka ara3a&blb, P - wuckasl;ka(laél bo’3b 1KbIK sayiib 3kopla2Ttao,a
cbipb kKebl1. A - mncKasCka™a 1 - AlUK nTy naybabla”™ koc!oT keHb
Joylasbacll. 8bu (arwa poHpepiig ranpn uvranb beracl. Knbwo3zotant™ 17 -
KbIK bo'ylab baraka*lar3bl lran3lakalslya <leb alalacH Transbkablya
Jarayoww OTP Tn& “cboblaTt3blc&é! enedya bl3obl8a boraii. Osa3ll
polpepng rarywnwé wmrayrabl elonSal5lya bossawblanw Jucla ko'p Talla
*akrorlarsbl bl3obl™a boracH.



KaeT X1.6.3. Ouglblo3wexTT elongal$lya$l

4. TertTablya: Ous Tolekmlalan boall bcelMH3blTnw oxr
bosytoHbla, ya't leHntal5lya Jarayowcla (A) arttoal 3l Tarkarcla
polpepiic! ranpnnTt§ (MgaHaws3)XTt 1 o(bloycbl 1/A0 ya 11AA, 1)OA
Koclonlan pay”*o bo'Hsbl B/lan poHpepllcl ran]irw T8 nrayi&bl (o' x aycb. Bu
Ko<lonlar «Ta'mo512» bo'Hb, blror aTToKi1310*aw bclalaraycLl.
Tenwnal5lya lak*orlan KP - 1, KP - 2 ya KP -3 owaH lenwnablya
koclonlan (anfacH. KP - | iertTaiswya Paklon 11AA ya YAO koclonlanTt
*awza, KP - 2 e3a 1)AA 1)OA laty&. Ewukarok bwu]ayralancla bliia
{erttrablya Paklon KP bo'lb, wucbla lenrnnal3lya koclonlanw launb
xu3mnslyaii8a e”a.

TertTrablya Paklorlan ou3ll 1lablal8a e™a bolMb ' KX ya
nbosotanTé P - ucbas&asMa pobpepug TolekmnlasTT§ pepiclld - *
KbIK o’'nasbla”™ turakkab eir bo~UT §lclrom2laycll, Kalyacla poHpepiic!
ranpn nbo3ota(lan ajraHb cbluya<ll(ra$nl X1.6.4). Pollpeplld /an|TTn§
e URab, nbo3oTtaéan ajraHb cll™amclan 30'n§, lenwnalslya
lakUlIrlan cbiuy™b keacH.

Erkt nbo3oTa 1kk1 3ubboYablara (&Ro[blyalana(ll. Oxu”a
bosywoMa 1 KbIK nbo3zotarn” 30 § - snbboYa’blan ¢biLb ke(a(H.



Ka$T X1.6.4. Ousll bwlllerwt*» lerttablya8l

$bunTn§ ncbun pollpepiié ranpncké! oxup {-KMN K nT" eir boNHan
pep~clW ranallerara &rrenllar blriirokbla nle<ll ya naii)ac'a n'bo3sota/lan
layyor bolllasi o9s11 Tolekmla8l aJraHb cbluacl. LWL bo3oTa Iucla o3on
cLip50131al$lyalarb keMacH.

X1.7. CeneHk kocl

WMiror bir TalmTorw 3balH be”~Mar yorclaruwicla 1MoclalaSh, ocla*cla,
koc/la&b yokl koc! cleb a(ala<n. Broloélyacla «eneiik Tl ortablyaw, ya m
cK}Sn Tolekulalanw lazbkll ellYcbl 20 xIN aTtTtokBw*ar 3KK
nkAdeknksbla™ 4 xIM nukleollc! yorclartcla 1loclalaib Senebk kop cleb
ablacH. OMK rawTpa “~oylasHS8an irazy Ttlortal5lya 3 nwmkleouc!clan
latadl lop~an lnplellar yorclarrucla kocllan8ancAr. Tniplellar 64 la bar xI1
Koclonlar bo3ll ™™ Bu e3a 20 (a atTok131lollT VMocblasb”™a yelarHeéur.

1961 ylicla 7T oHrw Knk “enebk koc! TmaTTo3T! TaleTaiik
anabr olllb, koc! buwuwallln baT, *nplelll xn3nSlyal8a e§a ge”an xmlosa8a
kebbh ya 8enellk koc! (U™Nanw Lrcb. Ousl  woleknlaSlcla&l Har bir
swTokblocaw [Mbcbloycbl koc! Lplelll Ho Hb, ©n Knk 1loclablia Ko ra
kogon cleb notlanacH. (Mmybla™x “ac™Valc™a ~enelik koc! 11§ an kelllnl8an.
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KaeTt X1.7.1. CeneHk Koii 3xeTas»

JacyaMas 1 64 la 1nplelgan 61 1ast «Ta'noK», ya't Ta'lurt
atTokl5lo*aw 1lMoga)oycbl Lple*cHr. 0>0]8an mcMa51 (1HOA, Al1tO, I1AO)
aTtTokbloblarwilogalay obnaycH. $bunTté wcbun mlar 1npleMar cleyllacl].
Bu Neplellar ouSlMar blo5tle2|pa aloblga abarrnya™a eSa bo'lh wular
pollpepiis 2anprlannTt§ LW8allatsbl ya 2anpTT8 nbo3oTagan
ayaHBblMl Wixuayci. TnptOran \a Telow nnt§ bragan kogonlan Tay)u<i
C)olsan aTTokbloblar 2 1lagan 6 laSacba Wudplel vyorpartga
1ropalana(ll(ra5t X1.7.1). TelionTtwng kogot AlKO kopoT TblHoychbl
kogon pgeb allllacb. Translya{8lya prokano*larcla [ortlTeioTngan,
evkanotlarclaesate”onT KogoTAaan bokblanalll.

Ceneuk koc! wuwyersza! xaraklerya e”a, ya't un barcba iink
Tay”™mgoiar ncbun bir xii. Barcba kopgon wucbla nukleolpgan (Mnple(gar)
bora(. 1nlfortalblya Ta4ywur Twwaan bo§blanacb. BH- xO
atTokl$lolalarw 1logaloycbl lnplellar bir -bln”~a o'x3baycl, Barcba nnk
or~awezTlarwng, koclMan Ko'ptcba UTWwTMy yokl bir xJ1 boYacl.



8woy 3aYoHan
OaslWllarT” o3”oron-xckakyo'Héa barTt bo’ /bl
Osbgoronéa ousllarTn” parcbloycbl aangay Nertrenuart ba3™r?
bl~cbka obabla saniiay ertetlar o"5™ pepiic/anw parcbalay<H?
Arnlnokl5loTlatTé parcbalawsblTt LU3bunTtTNE.
ATTolWl obl aTT” éerwwblaT3b reaksiyaianw yorTt”.
ATToK13lo(:alarnT§ clekarboksllawsbl.
Transatblar3b reakS8wyastiyort”.
ATTOoK131l0lalaTT§ okcMaT3b yo’'Ubllan éerartritiawsbl.

© © N O GOE N

Pep3T {erterntTt§ ya2i&suu LWsbuninn/.
10. Karboblpepléara NertennnTté *wik3iya3tilW3sbuntrtA.

Ouyzllar alta8bTnyY1l Tayrunsgl8a olcl*esl sayolan
1 OusllaTT” o3buoronéa palxbalarwbl ~an(ay Mennetlar 1buroki(ia
‘boraclA?
A) peps3T
B) xwollp3T
V) Wp3LW
C) cHpepbcla2alar
2. Oyual ousllan wbakéa uanclay Nerwetlar nlrar”™a ncHray”?
A) *npsT
B) xrroll p3Tt
V) pepu<laalar
O) clMpepbclazalar
3. Kneblk Toz1eknlan poUpepliclar uanéay [Tertermlar ca'3Téa
parcbalana(H?
A) Karboksgepll(la2alar
B) aw]nopepbpa2alar
V) cHpepiiciazaiar
4. Karboksipepiigara pollpeplc! /an”~nck” yangay “mrbrn parcblayin?
A) erkT Karbokall
B) atT0 ~MrubL
5. ATTopepii”ara pobpeplic! ranteka! ganclay SurmHw parcbalayc11?
A) erkT aTTOo “NrnbT



B) erkT Karboksii §urnbt
6. 1cbak(la erkt aTToKifwolaiar Markay &rren{laTtT§ Caswcia bosll
boYa/1?

A) aTTopepiicbra

B) karboblpepl~a

V) cHpepHaara
7. Oblinally (le2attlawsllcla uanclay blnkTalar bos3ll bo'bl 1?

A) kelokblolalar, wToTak

B) okbikblo™a

V) or"anik k»3lola
8 ATTokblola uanHay yo’lbllan 5tlerlana(11?

A) ketokl51olalaTTy yay™anHsb yo'H bllan artblaTt3bl

B) {o’Manwa™an k151o0Calatt™ beyo3ska attlanl5bl

V) kelokl5lolalarnté ~Nayla aTtTKNr3bl
9. ATTok1$lolllar ~angay bTkTtalar wucbun (bkMabk! xoT asbyo
blzoblasiacH?

A) ouglllar

B) §eT

V) kreannl oL

C) kolerrenHar
10. ATTok™oblarnt” kalaboHrT! ma(ua$rcla ox11~ yanfay nrab3vbHar
bo3l bo’1al1?

A) a-kefokl3lalalar

B) atTlar

V) karbona* angl(1n<l

C) aTtnnak



X1l BOB. MJICbELWI K18W TABbAK AbMASH1IM411Y1

Twk orfaw2rnlarcla 3ollr boYac™an to(llalar alta$blnm\a nuklet
laxloblar altaSblnnyY1 bHan beYo3lLla bo3’HucHr, ya'w ouysllar blo5t*erl,
blokrtycwy ~balllan 3pebliik bo48an bel&Wartné nasllan-na”a o4Yblm,
bu]ayra clLieren$iyasi ya bakorobilr.

XI11.1. T4uklew k13lo*alartn§ parcalani$bl

Twk ortawrrblabla nnkler k15loblar Tax3nx [lerrenHar wl3wpa
arolll aso&lar, ngle\o<l koTponerllan ya lo3la* kisioi1a™acHa parcHaianaci.
Bun Naayou ancba turakkab bo Vb, bIr necba bo3sykblan Lora*. Oasllab
nMkbT kbloblar nukleara Nennenrlan i$biirokiga ckpoHTeHanacH. \~on
Tolekmlyar nukleT Ku3101a1arnT§ §wroiTk parcbalar$biclan 1boral
boUMan bu "aayort™ lebca-, *n-, cb- ya Ttononukleo(bllar 1wo$ boY”mncba
(layoT elac

Polnwkleoncl raryllllll  élWroHrbycbl nullleara  {erten{lan
&blockelilera2alar nuMeoiicararo Tlo3lo&eiir bo~UYatT*» parcba)awsSb
reaksiyalanw Ka*aiiziaycLl

blulet kbloblarwné icbki nukkcTcKararo boNHanw parcbalo\clii
lertren{lar nuklea2alar peb alalacl Bwu Tlennetlar 131Mrokicla NUKKT
Klzlol;alar a3o3an kl3lolalarcla entaycl”™an kKkblk Tolekmnlall polipepiic!
6a”tenlar<lan tOreb, Ne Tonotlkleonglar§acba parcblanacl. Bu ~mru™a
kraéi§an [ertenlar nukleo/ox/olllex(eraralar <leb a(@lacH. MUKKT
Kblolalart laxkbkH elacluian poHnukleolicl 2anurlannté bilr oTonWan
LWononunkkoiicHarnt» keCTta-ke”™ rayraMa a“aHsb  reakblyalannl
kallrkycbl Tertenllar ek20nuklea2alar éeb aTlalacl, Bwu éurub8a
knagwan {erteniar /odp)(Nexleraralar <leb bat ablacH. PosllocHeslerara
erkTt nukkonllar”~acba parcbalaycH.

blvklea2alar o'ruwa xo03 Ca”r emsb xusxwyall&a Ko ra rkk» 8urmnbc«a:
K3OC 1n§ parcbaianisbuh kalaizio\cbl nbonukkara ya O]JMKnTé
&clroHz21at$blw ka”aHrkycbl CKrok3Tbonunkkara krren{:langa
boYTachb.

LUbonullleabl (KblK ara). Har xI'l Tanbalaklan LUrH-IMNiran 5Hakbla™1
Mbonunkka2alar a®a™b olt8an bo4yll, wularclan en”™ yaxsbl o'r§awl8anl



bayyonlar<lan alJranb olTt8an pankreank nbonuklearalar(l]r Pankreabk
K.KK ara KIIK larklbkla8l nukleolkllararo boYatwn”® batta5l8a bauw
rasiit MMay("™. V ~wa™ ba2l bir xM nvkleoll(llararo bo§’ larw, ya’'w
plnclinmkleollcinlm™ 3rmu™lerocl alotl<la8l lMoslal Ki$lola wo!c8'T1, KeyTsi
nukkolMcMa” nborawn” 5-uMlerocl a(ort bllan blnkiirnycbl bo§8'nT§
parcbalanisin reakswyasuu kavlrblycH. Keakilya naiyasica nukleolié
uo!'Mular o' Ma&bla™ MNo3lrocKeiir bo§' mnrlfacs.

TWK nT1§ nborwbleara lNertenan l1a'atcla parcbablwbl ko'p
AbarHan nnt”, 1arkibly u”~nmu”~a bo§'Hu bo'lacll, A{*ar KTI\?>Karkibka t1T1or
a&o3zlanrnn& 80111 ko'p bo'lza, wular KMK ara Tertexld 13111:1roki(la
birtnncba Fiy T parcbalanacll.
01MKwn§ parcbalaw&ln reak3ya3TT§ parcbaloycbl erten! OblKara
ken§ *arual8an. OKKarawng [kki1 Mw Tayrull bo'WMb, OKKara | ya
OMKara Il dA. 1/1arnT« Ikbl 1nn yax&bl o’r8awl8an. 1kkala lertenl bart
enck>nukieaz alaréa TansnbcHr. 3blKara 1 OMK To0lekmlastl 1o
oM~onmnkboHcHarat” 5rlFo5MornonoedAr]ar8a parcbalaycH.

3MKara-IN LW 3Ttiia 3-MNo3lotonoelllar bos/1 boYacl.

OMKara-1 o3”oron o3i beridan agallb oHn8an, n Obl’K nT§ blCa
ranpniia”™ i1cbki {o3locUeir bouyYanTt wurlb, 5- oxT Tlo3lo 8SurubH
0118onmkleol:1<1lart bo3M ulacK.

Ek2onuklea2 yokl {balocKes"erarblr lastcla poHnbonukeboiillar ya
poHHerok3Tbonukkorcar tononukleoiicllar8acba parcbalanacH. 3bunMay
MY, LLIrH X1 nuklearalar 1a'3lricla nnkletr Kizlol:alar
rnononukleori(3laréacba parcbalana(l.

HosI bo'18an Tononunbleoncar parcbalaTtb kefa(H.
Klbonukleoii(11lo3lMaHar ya éerok3swbonukkonglo3lra”ar larklbklagl 1'o3ll
urnxlann} loslol,a2alar  parcbalaycH. OKK ya 4blK larwun§
parcbalat3blclan bo3ll boY«an mukleoll(llar EarkiblclanNl Toslld  Kizlo*a
yolU"Yw parcbalawsbl 3pewiik [lertenHar (a'stHa boracH. Bunllay
[ertenmnarw nukleonlaralar lMeb aralacll
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Keakslya nalya51(la nnieor ya losral k13lola bo&1 boYacH.

Keak8lyanln®™ keyw |y bo3y~cbbla nukborM larklbklaél nbora yoki
feroktbora yolcVé 18a MNosla* k!51ola Ko'clmnlacll.77

Bn reablyaw nukkcwc! 1mn xo3 bo'l8an Tab3u3 lerTeT
nborlii anSrera/a MNerterll kablblaycH:

W,
R
ar™ on flm
ar aHenodr HO-p-ochbl, .0 -
F0eH, o JUL [Glavka ok Ka o . n |
& > [I/ﬂ X1 I". I>
A\ yun |
B | HO H
BO H

ANlenoyn 2-11penlo~o0 -5-{o\(a( AlleTn

Keaksrya mna”yasWa pentOrolosla* Ho3lM bo’'lacll, keymcHalMlk un
Tockblar amra$blnn\ica 13birok e*acB.

Purt ra prTlWn a$oHlarlln<* parcalanblH1 Punn aszo$lan
81(lroHnk éerarTnara [erTeniian 1sbnrokkla parcbalatb, artnuak ya
1e815bH bTkTalar HosW srall.

Masalan, aéenTt ainenara [ennenn 13bToklcla §ipok3anvin bosll
lacH:

mWKCIoKTan . K 11 K(HWn 'CoKnw'A(lan ol Mkkb eTbuny2007 Y, p-1 86
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CHpoksalllT k3aninok3k3ara lerteTll i1sbbrok]cla kaanin”a, Ksaninn

e3a 0'r naybanga wal k15lola8a aylanacll

Ptnin&n a$o5langan bllan 5-tennl51lorTwng él1arolllk

perarrublawebl nalya51aa Haw uraisiiy a it TT boS boYackl.
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8llorln vrabll

3bungay sdallb, Turakkab LWr™an nukletr ki$loblar rik
or8anl2tlarga bIr gfalor Tlerten™ax ~“sbiirokxga oacHy bTkTtalar8a

parcbalariacH.

XI1. 2. 14vklew 1a8lo*alar bl<win*e21
PunnH nubleoiilllar kox1 bo *LLILLL
Barcba 1Tk or8anizt]arga punn balugSl yan”~gan 8T 1eziawidb
xn8nsiyanéa eéa. Punn balua8ly bokM ullisbga 8lulartn, asparll ya
~HbIn aTtTokbloblar, Nonwar kblola batga karbona! an”~anpg 1sbiirok
e{18ln aninian8an. Punn ballas™ga”™ a(otlar Tanbai samyl<3a8l xxeTapja

kellln!8an:



Aupar?,

MuH-
C, - lNnmayycen!

(, m@anuzgLiaTtkl arom
Ka3T XM2.1.1\ukleol|(11larcla8l punn balla3wws bo»l bo' Hsbl

Punnll nubleonllar Ko3H bo’' igobtla punn balla5l Llllcbl birlatcbl
ora™ Tocbla TorTt K$lolia blzoblanacl. C)ol&n barcba punnH
nukleoullar Tor 1 kl5lolaclan bo3l boTacl.

PunnH nwukleon<llar bos3ll boU3blga nbora-5-No8ll ATP bllan
reak ya™a klnsblb, 5-No$ronbo211-1-priolo8raC  LLBbkH  HOplsbl(lan
‘boablanacb \a bIr necba bo”~cMan “bora*.

1 nbo2a-5-No$ra*+ATP -—-- »5-0310nb0211-1-plrol051al+AMP.

2. 5-To5ronbo2lM~1-pinoPo5™Na{ + §1lmnlaw T---—- >

5- No3lonborMarT + 8lu*atal: + HaP207

3. 5"Po5&nbo21l1 -1-aTT + éHbIn + ATP - >

5-Po8Ponbo211§1k3TtanHcl + AOP + H3PO4

Ho811 boY&an 5-Po5Ponbo211&éH18tarnl(1l bir tolekmnla cbutoH kblola
b/lan reaksiya8a kT3blb, lNortM~LU3TaTblnbonukbollc! bosl Ma® Bu
reaksryaw kabli2]oycbl TennenlUTtné laol 1eraeicrol 011 Kisiola
"a3bk elacll, Hosi] boT”an wocl(la §wmiarrvn artc yorclalula yana blr
rnafa attlana<H. Keaksi\a ATP 1$blirokicla boralll. bla*yacla bo$M boT an
~AYortM~bl3T- arwclnnbonuleoiic! punnlarwng nnblaro] ballp51(1aél
barcba 3iinktra kotponenHanw UWilacH Bwu blnkta ATP 13luwrokicla
~e8§l(lral;ar8lya8a ucbraycb ya 1lllicla2ol balla bo3ll boYacb KeyTt?



reak$iyalarcla nrnciazo1 Haluacfa asparlld kizio(a, lonmna* \a karbona(
ang§l<inclclan pnnwé&n balsa {asbkl lopacl. Bwu reakSlyalar blir ualor
lertenar 15blirokkla boracll. 8bunéay Lll]b kelTa-ke! boraéx™an blir sallir
reakblyalar naTyaz™a oxT Tor T Kl$lo*a bo3l boYalll.78

inozinal ki&o'la(ian keytcbaMk ageTbl ya 8mnaw'a{ k15lo(alar bo6/1
boYachb.

AlienMa*, &manMal k151lolalannT§ boii/1 bo4l3bl 1k bo”~cM an Llora*.
A(letla* Kki5lola bcwl BboYl5bInT& bTncbl betk:bl(la TorT KlSlola
aSpamal kl13lola blan reakblya&a kT13blb, aéetlal3uk$ta{ kblcHda bo3sll
M Keak5lya wloxlMalar ~biroblga boraci. Keak5lyatn& i1kKkTcbl
boNMobMa  apetl$mkbSlanl K$lola aclerlal ya Putara* kl5lola™a
parcbalanacH.

bluklet kbloblar bo3/1 boU”bla beyo3ka 131rrok eCaclizan
nvik lecw cknPo$&1]ar Tonolosrallaruné keltna-kel: rkw» warla MosFoHaT3bl
naila$lcla bosl boYaér

OMP + ATP ~—r1* COP + ANP

COP + ATP OTP + AQP

Punn (ac5enwl] ya éwa™nl]) nukle*1(1latt§ 3T1e2 3xeTas XII1.2.2

raswéa kelinl8an 6a keHT!8an.

* Llicbabl A 11ane\ . MeT3e K crner . BkkWenwT InpptcoH 'Anbwutanc! Jinbyn™ Cbra. 2011, p-
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Ka8T XIM.2.2. Pvnn (avenwH \a §natnH) nukle/(1larnu? yLller!

3bunéay ulllb, ynyonga bayon ellluan reakslyalar purtll nukleoncHAar
bo81] bo'M3blMa™ akos1y yo'1blxoblanacH.

PTTLWMWN nukleo(lllar kom4 boubHu PTrrcln a$o3lan boall
bo’Hek”a  asparll KI"lora ya  KarbotoMlMosla*  isbiirok  elacH
Karbotollo3lar atrwak, Karbonar arr™clrncl ya ATP lMan bo3/1 bo'lacu.



MH3 +

Pwrwclw 3808 bo3l bo'H3blwné ikkTcbl

COr 4* ATIE

o OH

H2K -C ~-0~P -O H + Bl

O

karbanioW/ou/ar

boSHlcblcla karbaTtoHI o3LU

aBpana! K]8lola bHan reaksiya&a KT3blb, karbatolla&pa/la!: K]$lol:a HosH

uracll. Bwu
Kabll2lanacll:
(0] OH
HbHC—O-P-OH +
N\

karbaToH)'ou)a{

reakblya akpar”~karbowoH”ransllerara [erTenii TBbANOKTCK

€OOH MH2 COOH

(7 R J— - A 9 Hr
CTW™* O 4YIro-cH-COOH
COOH karbaToMa$parlll knllla
abpanT

Kblola

KarbotoHasparll ki5lola $1klocle§l(1ralal:5lya reakswyas1ivlrayH sikHkK
blnkTa cH8i(iroori1aaza Nerreni11°3buroka lerlasSba(W:

o]
N '|_|
COOH H X N\
\7/, cn
| c CH < 'OOH
X\ cun
0 XH o \7/
KarbotoWasparll J1~roorld
Kl151ol:a K13lola
keyT™1 reakSlyacla cb”grooroll .kizlow okxkJ/latb, oro(a! aylana<3l
Keak5lyaéa MertenlnT§ akii\' AM5uN™ N AP LLBbKI edcii:
O
0 1
1 A
um
an CH
an CH2 M+ _ 1 ] +YAO.H,
r CH-COOH °\ ¢ cooHn
/; / o \u
0] XH ]



bla\bal(1la§1 bcMlclkla orolal Ki$lola [o”onbor/lpkolosla! blan
reakblya8a kT3blb, oroiicHn - 5 - To3lannny gekarboksllaTt3bl nalya$icla
unlln - 5- {b3bl }o51! boYalll:

COr
Orobér - 5-losld -------- > nnért - 5- loslal
PrTkiirld  nukleo2l(ltornolbalral:latlng {o$lrorlat3bl nalyaslcla

nuMecw NaTT” dlya woslorW elirlan ATP 18Hirokl<la 110511 boTacll,

KaeT XIM.2.3.1]TP ya CTP blo3w”erbino ac$ty yo’'Han (oroCMI1 Kixlola
014]aH boMl bou>kb])



XH'3. 0o >K blo3w(er1
. N 1 Tolemlabl™a x03 boY«an asosyy xusmsiya{iarcian b T “‘eneuk
NaNyanTt” (kiny bel$iilantn&) nas!(lan-naslua o' sblw laYwinlay(1k
mlarmm<> 0’'2-0’'2 Kian Ko pa>15bl<ur.
Hi = M’bknla51 asosan luyayra yalrosicia nuyassa T 1a3u&an bo' Vb,
N "Ta Vusbl cla\n(la ynTt“ Tuclon o'r-o'/~an 1KK1i barayar
N R ar .1™Nayon repbkablya ieb ablacH. Bu ]arayon )ucla Turakkab
“virta OblK-poHTerara enneni T3biirok elactH OMK-poHTerara
1 a kalalirlana(Wam reak&/lya bir Mancl™a o'r*a X03 XxmM3nmsyanar™a
K 1N Nlae repHka”ya3! ncbwn OTMK-tain3a ranpn kerak. 1)
ea'8Ya 4 Xl nubleonAnlrosraHar (ATP 4 OTP a, T80P g, TTP a)
LULIJrOKbI% 301 ao1 Buwroria nukleo2lcKtl{osla{ yelllbTta”™a reak3sya
w Yin. OHosMa™w yoki1i  Tonmolo3PaHar blwroklla ObIK 3uler!
lea 5l¥a" atal”a o3bTayii.
“cak&{ya™a x03 bo'1an 1kkTcbl xusm3lyal riHungan iboraikP albava
cl’orcla {ayyor bobla™ OMK 131urok eii3blT blab allaaP
OMK rep”|<a1$!ya’\ray0T yanT Konseryauny xarak*er“a eua. ya'lu
an bo lugn BbIK T 0 1ekMmiasiia«a poHnukieouc ranpnnt?
o ?au.l l\_/LH;| sirez1anaay, 1KKTCbI31 e3a 1ayyor Hobla aa3(iabla 9MK aan
, an 511MNe7lavayo”™am Ob’K rarkiblaast nukieou<Varwy, kelta-
- aaabk) (TaT&a) O9KK 10ToTaan beu§uanacH.
p N mn8 TatMmsall  3blenéa nayba™at. nuUeoiia  UIMK-
Po a ro' uc™l subs&a*air, reak$ya™a yauon eneruerik akity angan
boraa 3 N ac™ Po”erara”“ya natvnawn”; 3% 10ToTcian 0’31
Yaw $7(e2 53 yo’'naHsbiia boracl. Oerok3nnPo3PaaTtT/
Ndlc{upb| 'T”él(lron>& to’\ﬂiar 2anticlaw nmkleo(lcllararo bo,ql-larm. boSﬁ
@ |15 «ckun allanaa,.

lepHkal$lya5{ ncbun lraaal 3blK - poKTerara PertenunTta o'n

ecal p eTdaAc K 1
4 b N on Narayorcla TaluT lMynk3yaT balaraair™an yt”™nTaaar

bo3” NN ar e’a™. KepHkai3wya ~a™ayor® blr necHa

ar>iborai. Bu bosawblartTw baTtTasi uta kaiha 1e2Hkaa, oHy
~ a € 1aaTYoYacll

1]<an nMo Lo'sb 3ptrab, yaun ona ObIK$TIN 2anprias
Yalanlsb olaléan) kalla blr yTlla yecblM™an bo4lslll kerak



OMKrnn§ uyo’an ranpn yecbllayoleancla loiincba vy xariiua o x™Ha™an
ayn51ton 5(rvkluranl boa/1 uflacl. Mana 8bu ${ruklwaw repHkablya ayuii
éeb ablacl.® KepHka”*ya ayns! boiil bo'sb reak$lyabl I1kkl iipclari
oasllar 1sblrokkl!a borac: 1) xeHkaralar (bebx - buwaTta 30'rblan
oHnan)- bu MennenHar ObIK T K a K a ucba${kalanTt yoracH. 2) MK -
bo~Toycbl ouslldar. OMK nTt” apga”an ranprbl' “ay™aclan u,0'3blbb
keritasHM ncbmn 1$lwrok elac.

oK 1
KaTt XI.3.1. Onk repHkai8]yas: §xeTast

XeHkaralar - ObIK 8a boé'~r ATP aralar cleb ablacLl, ya't BbIK
nwg uyo'éb 2an]tnTt§ yorlliibl ATP wn§ §lclroll2latsH ener§lya5l
blbobl"a boracii. 5bn TertenTwyg; B/NTK wn§ 1o'3b 5plral ncba5lkalwincla
HarakaHaTt”bl na”yabléa 1Kkka bu ruwykH &koxcbalar payclo boYacll. Mana
$bn bir raryrfl BKK nw§ mcba&l:ikalan ObIK —bo~Yoycbl (x~MLWar bllan

EOI/_Lk:barD’lA Tiar\e\.. Dcwse K bewer . BiocbnudKry. Tapptcot \YLLat5 mcl\Y)lkra CHuwa 201 I.p-
0



boNYanaék Bu ouslllanH repllkac$lyaéa8l yana tu bl T aHannyan 3bunéan
iboraiki, bir ranpril 5Sboxcbalarwi wl~rfMaylld, wnlarnté >XkWartcbl
51rmkDbka51638d ba'xi bwu- eletenllarws oHb (asblaycK, 314[K wn§
Kowpletetar wucba5lkalan bo31 boUxsblt T 'tTlaycl, ya 3> -
pollineraratn” akiiyHé1t osblrack.

Tolekmnla51Tn§ bar lkkala 2an | TnT§ bIr yasMa repHkalllya
u/intbl ~éa bat Turakkab ”“a™ayoné™. Bwunéa, yi8wtaéan or”
repHka™y lertetlar \a lak*orlaréan LlUoral 1oYs koTp!ek$ OUK -
repbkara $i$ieTasm 15bkrok ebl kK Yapon olnw Oka3saB, bar lkkala rawi-
bir yagbla repHkal5lya allln”anéa, blir raryH- n21vk512,1kktcbl yansi raryu-
e$a Kaka M-a&TeTlar 3bakbéa 5Tle2lat5bTl Kasbll eKW, but OkaraM
lra”tewlan éeb ablacH.8 Okarall Tlra&rten{lantné 3T1Terw 014K -
poHTerara TlM3blay oltaycb. blnT™ 57{e21éa natmna &l anéa kal(a bir
c2aryirH KUK, \a praytara lertrenH isbiirok eiaéi. KIUK 31 - wucbl8a
12cblllk bllan <3e2o0k$Tbonunkleoiié so0lélylan blnkacb. Hos3lM boY”™an
nukleonélaréan IMuwl8an Okarak] 1taétetrlar, ~NK-\waxa [ertenu
yoréwrnéa blir-bin~a blanaék Bu ~arayonéa blIA3 ATP 1sbTok eTlld. Bk
rTTnéa bra repHkablya aynéa 4500-5000 nuleoiiélar bo™Hanacb. OUNK
rep]]kallya5] 5xeta51 X11.3.1 éa ben]8an.

X11.4. K1UK btoswi(erl

Hu]ayraéas1 KbIK nuucbn cloliMy eta5. bwayra ya *o'ulralar
Tun8a, wnlarwn& yo3bl ya 201081k bolam8a sarab o'ruanb iivacll.
Or~anieT 1anino o'55111 ya to”aTt3bl éaynéa yosb bu)ayralaréa KbIK
n~éon yusion boYsch. 1K yaéroéa 5MMe2lanzér

KbIK nT# barcba Mrlan MWK, r-KblK ya *KbIK 81*e2laTt$bléa,
OKIK a5051annT§ {arfbl KbIK a5051an larblw Bel8MaycH.

1-KbIK ler 5t{e2lanlb, parcbalanaé!, wn buwayraéa Ko'p
LW ManTtayéu Juéa kaT rraéoréa bo4sér

Hun)ayraéarmi1-AblK blo$Tze2T T € Jarayow (ransknpuwa cleb arala(b
(ya'w ko'cbnb yornsb Ta'now blcbrach).

80.1.Koolwan , K.H "C»lor /Mlavol Bwcbert~ry * 2007 v. p-240
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P-P~p OH

\y-- SoA Ly -ne-A
-A =m0 -y e s — -C-Am< A .;; . T-T-1
V., 1- C mO- AmA -0 -C -0-"-A 1-C-m?2m A-N A

HN'K - polllnera”™a

KasT XI1.4.1. Transknp§iya Jarayouic'a oHa VYK ran*rMan nusxa ko’ cbinsb

Ougll Tlonnal5lya ya'w axboro! bwu]ayra yaclroSicla™
OblK éa Tu]a&saTia8Hpan boYacl. Ous3ll  blo3nuertt™ TuUblT
FOtonlanclan bt 3> Tan-1 rarytga” ana 3bu TFortablyaTtné ousll
8t{erlanacHéan Joyua — nbo5oTtalar8a kocblnbcHr, ObIK c¢c”3l
blosblerMa beyoska rsburok eltaycl ya wuncla”™ axborolw blornll3ion
yokl Ta riisaH KTMK yosiiasMa wral:acH.

AIMK  poHnukleoit(l ranun $aAaN nboranubleoin*nCoslrallaréan
siinerblacH ya PP1 (pkoloslallar) aYaHb cblua/l. Bu “arayonéa $blK
poHTerara lerten! 131urok e(acH. 8bwunclay AI\K 3bIK a3o3lla Hoall
boYacllirast XI.4.1).

AW sitmess bIr necba bosgioMa  batarflacH, a) Tk5lablya
(boeblart3sbl), \) pollwen2a(5lya ya c!) {enwnablya.



Trawknp”~ya éanonfléa 17-01MK Bian KIMK Transknpl orasb
bo™NawkH yaul'tcUa, (rankrpiiblya bHan 014K Tn§ raryMan s
51lwk(nraw bo5tl uac \a yana ya\laéan bir-bmu bllan o’raHb yolalll(r
X11.4.2).

ProTolor Tl-Tirar$lya
51111
MK
I/\;n - r3kror
o >
TUM) ual)ya
5aVi*»
O.XK
K/1'K-polroerars
wH5a<51\a MNakrorlar«
0K
, >TP
Elon=>a*51"a NaktoHaH
PP«
»XK
T3nulnal5]\a MNakrpHan
pre KNK
O0XK
pre-K>>K O »K

ppHTerara

Ka8w X11.4.2. Transknp$|ya pro§es§5112 $xetas

Hoin!l boYa.an KIYUK wn” poltukleomé rarytnT” nmnkleolléH LLI

Toleknla$TT8 nukleoiié larklbla koTpleTten(ar boYacH. §bun
uHTthb, 1ransknp3lya 1o'la konseryaily bo'sbl bllan repHkablya ]JarayoT
[ara s/lacll.

KMk polTera/a wusblaganéa nwT3a 1 'la bosblan™dcb I
Sacllanacl. Ewukano! 1Hyayralaréa KbIK -pobTeraratn” *o'mr X1
anmlan8an, nlarnté 3 lasg( KKK polnnera/alar I. W, 1l - yaéroéa yabll



rrvk>xonclnyacla J0ylasb8an, KMK-poWTerara ] - yac”ocbacb uvcbraycl ya
nbo5otal AbIK (18 8, 288 ya 5,8 8 1K) nt** $1re21(la isbiirok ellkH
Lb050wal 5 8 KMK ya rran3pol1 KUK lar O~K-polTterara Il 15blMrokicla
anre2lanacll. AblK- poHTerara 11 15bnrokl<la TK bl K 5wwi(e2lana<i.8l

Keak5lyanté bosblatabl 01MK nt» protolOr wucHa$lkalancla,
reakstyaT LMNasbl lenntalorlarcla boracii. Transknp5lya OMK 70,51
apkant Taln{$a ranpnéa atala o&Hall KMK-poHTTerara )cla
ynk3ak konslaTta blan 9KK tat&aW ranT1Té Tax3aus ucbaslkalan -
prototor Ul$r.lan bllan bouYHamacll Proto”or bir necla mnwmkleoll(1clan
vabk KOpéan. PrototOr &Tie2t 7€ yo'nalablu ya ObIK <lan KMK Ma
Ko'cbTHb yorll3sblio21w bo’18an binncbl aso3n! belayc. Aeak51yanTuy,
bowbl ucbun nbonubleoii<lwlMo5W1atT8 HaTtTta Xlllarl, KIYK natuna,
B> Ta~Tt3a raryrn, AXX-poHTterara, o5l #ktOrlar, M”2- rarur:
(KasT XI1I. 4.3)

Nl ATP*~ ~ AX —
+ 3bIK |
n20TP Tallll3a AMP
+ J-mmm |
n3LNP Me2" OMP1
. 1

ry T8TP_ W MK nmp
poHTerara
— T8MP —

Ka8Tt XII. 4.3. Trawknpsnya sxerask

MAX pro{$ewn#l. Enkano*lar yaclro8lcla 3t er M1man T-AMK. baH
Yensbtauan, 0’2 Nublwyasnn balan3b&a LUyyor 3bakbla eta3, 8lwnws§
vcbun nlar posfMransknp3ston Toclllikablya”™a wcHrasbl kerak.

11 aTT18 KO'pcHLLg1cla prol3e3$T§ ncb bo8™cbc™a oYacl:

1) 5 - ncblT kepula&H ya TeiilasH (5'-ox1nTT);

2) 3' - ncblt poHagenllasb (3'-0XxTT);

3) 8enT kocHrlataycll8an ~5tlan (Tlronlar)T ke3rb lasblab, ek2onlariu
nlasli($playsré).

bebnter “Pnncgk-; ¢! M3tocbenwCry’, 200B y, p-893

229



Pw”e33w”™ ertenially Jwayonlarcla boracl. Mana 5Hu]arayonclan so'ns§,

KMK lunkatona] akii\ Tol!ekuia™a ayianacik

Bu Jarayoniar yaHrolMa bora(131.

rmKMK ToiekuiyastT” yenHsbl K.KK 3iinertTAr elon8alslya
31a(/lyaswcia bosblanaH]. KMK ran™n 3-40 nukkonH”a elyancla, nnT§
0’3ayo”an xarytgan 5- oxw”a OTP 5'- oxw bllan bo™YanaclA,
Tobpoceiir bo™ HXI1 boYacll 3bunHay 30 n™ OTP iarkiblciast §wanuw
TeHWanac, 7- Teblénano2t vilosiain bo3ll yl'b kepwrianal. Bu 7-
Tenl- OTP 71 KbIK {arkMsbla bo'Hbl "KEP" Heb alalacH ( ualpov, yola
3bapka).

7 metnn-0(5")PPP (5)X .....

Kep w KblK nuwws 5-oxTw nuklearalar LWistHan 3aulayal.
Keytcbabk “Kep” TKbIK wny wnansiwyasyastT& T K swyaislllyasi(a
13bllrok elagl.

Pre-t KUK K-MK-poHTeraraHan ajraHb cblyyanHan keyw, poH(A)-
poHTerara TolekulanTt8 3’-oxadé1 wucblHa poll(A)- ma8tenzm "Mut"
51nle2laycll. Bu {axTTan 200 1a AMP pol<3JanHan 1a3bkl1 1opyan bo'Hb,
nT1 KIKT KblKara ra'stfan parcllalani8blnl xnnoya ullacbh. Keak8lyacla
3ubsiara1 8illll<3a ATP 13bHrok eiaH].

8play51n” Jarayoni Jucla Turakkab(Ur. EvkanoHar OSMK sTTé Ta'lut
rcba$lka8l(5a8l o'rbla attokl5lolalarnTt8 keira-kellls1 basib
Trorta”yan! 8aularayH1, bblatr t*eronlar geb alalac'l. Llar oeslharTt
kocHayHwan “enlatt§; LUWrH wucHasWblanMa Joyla8b8an. OblK
ncba${kaciaci eenlarnt oasllar nioiekmia$i(ia”N] atTok!3lolalaTT§
Kelwa- kel keHsbl ba™<a&" TPortablyan! 8agla8an 913 11an ekronlar Hb
alalalll Tran5knpl5lya ~a™ayorc™a bo3ll boUan KK larklbkla ekronlar ya
Tlronlarw 3agkycU. w KbIK I eiH3blpa Tlronlar MNertetaHy yo4Ylar bllan
(enck>nuklea2alar) ke3l la&bhukll Ekronlar esa bir-bin bllan Juclay”~on
anig]ikcla kwoblk yaHro vbonukleoproblnlar yorHatbla - 3pleysosoTaT
bo3lM o Ma(W. Bn Jarayon &play3t8 Heb alala<(Ka5T X11.4.4)).
w KMK- nukleoprol:iet kKoTplek81 bolllla yallio Unt§ ya<lro
lesblklan oruaH 5kopla2rta8a oYacH. Wanwn m{ortasotazar eb ablai.
Tran8]lyaT5Slya larayonl”a, ya'n! nbo8otalar”a o5 blo3Tie2r bagkla
1nlortal8lya ollb borafll].



Kaxw X1 1.4.4. TLUYK pro3en3sTiil

8woy «ayoHan
Kuklet Wola aknasblTwnTte bolo™k abartyall.
Tndell'l k1$]ofalarw parcbaloycbl erteniar.
blvkleolo8lMollie51;era2alar uaniiay MTk$1yaT bajaracll?
K.esllklara Nertenl:1lantn§ bloloé 1k abarTtyaii.
BbIK nT§ TtalnlsaH 3blerT! LW&buAMNMS.
OblK-poHTerara lerten/lanwné xWan ya nlartné abartyaH.
OblKwuwy protolon.
Transknp3iya "a™ayor’™Mv\ns. elon8al:81lya51,lenwnablya$l.
LYK 51nle?1(la ~biirok ellln'cbl MertenOar.
10. 014K nHiiablyas!.

© o N O g A~ WDNpR

Niikleln k1$blalar alTta$bl 7T Tayrunsi8a 0id aayoHar

1 BbIK Tolekn!la&Tt aanéay yazi& 1 baare<l1?

A) «enefk axborolrn 3aulay(

B) 1r8ly axborcMrmn yac!roclan n'boxota”*a urallkH

V) nbo3oTaéa 0’5311 bo8lnile2l(la sawaBbacl
2. blnMet kbloblar clan(lay AertenHar l1a' 5t1cla parcbalavacl1?

A) nuklearalar

B) Hparalar



V) pepll(la2alar
C) &lclrolazalar
3. Poinunbleobl raryblanTt erkT nukkolicHar~acHa parcbalo\cbl Nennen(:
A) Tlo3loclMe3™erara
B) etplraralar
V) loslolaralar
4 . 7\(nKleorlc5]arl parcbaloycbl N'errenUar:
A) nukleoiicla2alar
B) nukleo2l(la2alar
V) nukleoaralar
O) los{ala7alar
5. Mukieozicuar Nan("ay lertenMar (a”~Téa parcbaanacir?
A) nukleo2lclonla/alar
B) nukleollclaralar
V) nuklearalar
O) 1b5Laralar
6. Punn aro! a$o$lan sanclay MNennetlar ~biirokbla parcbalawb, atnmak
ya blnk]nalar bo511 y/lacii?
A) peraTtwara
B) (ran&antiinara
V) nubleaxa
7.Cenel}k axboro! uyanclaylarayonlar oruaH vralllacl1?
A) lran5knp8lya
B) repHka(51ya
V) n-awlyablya
8. K.epikaisiya )arayowl siangay xmarwya”a e§a?
A) yanT konseryaimy
B) konSer\'all\'
V) reparal1yY
9. BbIK u0'3b 5plral 51tkMlra3wl a”al tcbl errenHar:
A) PblIK-xeHkara
B) OTMK-pobTerara
V) AblK-polTerara
10. OVK T 0 1ekM1a$T1 3TTeraw bosblab bernYcbl Perten!:



A) OMK-poHTerara 1
B) OblK-H8§ara
V) OHK-pobTerara
0O) Allonubleara
11. Transknp3iya ~a’ayon”~ga 15b11rok ewycbl Toleknla$l:
A) BbIK wn§ blna ranpn
B) 0O1IMK wné 1kk]ia ranpn
12. Transknpsblyalarayouic'a 13birok (elLicii~an MennenHar:
A) WWMK-poHTerara
B) Wbonubleara
V) 01YK-polltrerara



XTI BOB. O0511XAK, YOC'bAK YA 1)C1,EYOObAK
AbMASHLIUYLIWC O'AAKO BOC' U1(?UJ1C1

Twk orSanl2rnlarcla ougllar, u§,leyocllar ya HplcLlar altasbinuyY1 nr\ay
boo'Nucbr. LLar alTtasblnmnyY! or*atrTéa bir buCvn yaona bo&a3a (aracla
yunra™a oi111415, NT 1labbkH cXab'wan aynT Jarayonlar o'raro Tabkar
bo~NYan™an ya blr - bo§,Han8an bollla oYacLl, Ousllar yola yo§Yar
altasbTuyTT& “all’e™ neYollar arrasuruyTT& “ac™aH"$"8@ boé' Hy
ya ak3tcba. Osbuoron - icbak yo'Héa blnkrtalarnté urH 3tdan”a
(e”3MH boY”an o21y Tocblalal bi%a barTkwb, bir yasbla uon%a 30'rlb,
b~ayralar8a yelkar:1lacll. Hwlayracla aHnasbTtuy |arayowcla wlar br
“Telabollk uyoronéa” uaynab ~cla Ko'p ntTurTty oraHy Tallanlollar bosll
yHac ya 3bun urlayb, ak3an reakslyalar yay*ar boU” wunéan alar bir bin8a
oYa olacll

Yo™Yar, ousllar, m8leyocllar, nuklet kl3lolalar altasblnnyl aloblla
cbl21alar 3bakH(la boUTay, balkl nlartn& yo'lMan blr-bln ban ke3i3blh,
Te(abonk 1o'r HoslM ulacH.

1{»leyo<llarllan youYar, artTokl3lolalar, nwukleT Ki310(aarnw@
uMe\o(l koTponeniian cblTo  3Tle2lamb  wracl,  8bunTSclek,
aTwokbloblar éeranmblawsbllan keHb cblua(%an w8lerocl 3kele*l yo
~Hko&ena (n”eyocllar™a), yoki ke*on Jlanalar™a (yo8' Toclllalar8a) oYa
olacLl, Pwnn ya pnnrnéTt yan83clan 3rtle2lanSancla Haw bir ualll”
aTToOKi3101alar 4aiMasuacit. Yo™rYatTé KoTponenéan, 8lusennTné
o30nHk bllan n~eyolllarga o Yisbl, yo§' kizlol:alar baw alsein! KoA orga!!
nc karbon kl13lolalar 31kHwNy, a’rolanéa, n”eyoclarua aylawsbl TUTKT.
1MeYO(1lar altasblim\u  §Hkol12 yo'Wl  bWan pkournTt Kizlola,
~ek3orotono”osll yo'W bllan {o3/TbrlanSan 4ancllar, yo§' k”~oblar P
ok31(11am18b oryab alzelll KoA, artokl3lol:alar pereatblat3ab vya
éerarwblawsH oruaH a- kefok13lol:alar bo3/1 s11acH. Bu TaH3ulol:larnTé, bir-
bin~a Tunosabai, aso3an wucb karbon K!3lolalar 31kH> cHkarbon
k13lolalatllé pereatTtlart3bl. alzell KoA clan 1wrH 3Tlwlar wcbun
lNoyclalatsb ya karbotll loslal 371e21 Jarayotcla atal”™a o3blr/lacii. Bu
Tunosaballar “my"c"aé” 3xeTaéa kellrMuan.



(Ntenn- =?-- OKukora

Y02 KisldAd >
[ 4
AAeloaben!'KoA>
H, W= (TKT&}
‘T CO; \ / (LkoBenH AMK
KeroaeT! A\I'P
| Nndnokbl chakr -
n -~ 1
bIH.
Kux 1

KasT X1H/1. Ou&lllar, yoé'lar ya u«le\ocUar alta8blnlTiine o'xaro bo3'Kubsb

8o\ 3ayolarb
M<xLllalar aina&bTnyrt wabwntn?.
Anabouor “arayowu “arclay kecbacH?
KallboHrT]arayot yangay kecbacl1?
. Asbknlya”ya, «in3annHyalllya Jarayow wTa?
ngley<x!lart|> parcbalanliibtllrg$liuniTn/.
Kreb3 sikHw LW3bwllnné.
Penlo2olMo8lal sikHT LLU3buniinb benn§.
. 1]81leyocllatTé baxT bo'Hbb! ya 30 MNLKkbl
. 1_18,1eyocllarug anaerob parcbalawi&bl.
10. Olywukoranlllé *oT” okmcMawsbl reak51ya3tl T3bwlLlnn#.

© o N o g~ wWwDdp

11. BOeyoék abnasblTTTiinB ntwTray ener” Kk balans!.
12. Clywukora uanclay &baroll(la parcbalan8ancla 38 wol ATP bo3ll
boTacb?

Mo<Malar ya n”~eyoclar alta$bl 71 Tayrus”~a olcl 1e8* 8a\ollan
1- AyloroPoruyawxTt”a Klrm\cbllar:
A) o’3nnHblar



B) bayyonlar

V) Y1lBlar

C) bIr bryayralllar
2. Oe(erolvol oruawrnkar™a kKirm\cbllanu belénlan™.

A) o’5luliklar

B) bay”csikar

V) \lru5lar

C) bir blyayralllar
3. Ttk orfawrnkar wucbmn en8 TwmblT akankya”™a e”a boT an
poH3axancWar:

A) kraxrnal

B) belyblora

V) XKT

O) TuHnN
4. Kraxtallark)blclaél M-~"bko”c! bo&Yanw uaniiay {ertenl” naasl?

A) at/lara

B) xaxarara

V) laklara

O) Takara
5. 01]ko112nT§ binncbl bosuoblaa ~yukorawn” {05*brlanil5H reablya
naijablcla &Ilywko2a "6" ~ LU T bo3ll bo'WM3buin sauclay {ertensd
kalaHrlay(1]?

A) NeK30KTaxa

B) MNo5Mo8§lymkoTtu(ara

V) 12o0Tera2a

0O) ablola2a
6. Pirmya! K]5lo(an]lMé laxlal k15lola«acka uay”anH bl bIAO'bb 18xkokMa
atal8a o8ba(k, bu "Narayonw yanéay rennerk Kaiaiiziaycl1?

A) laklalée§l(koéena2a

B) plrn\alklna2a

V) enolara

O) 120Teraxa
7. OHkoHr Jarayonwté uay51 reak8lyalancla ATP 3arHanacl1?

A) I'rukiOra-6-Mo3lra* sblerlla



B) iiTlkl:.02a-]-6-(11Mo5Mal 3blerMa
V) 81lymko2a-6-Po51aT bo3ll bo H3bla
C) 3-Tosloéllsera! bo3ll bo’ Habléa
8. OHkoUr Jarayorcla los(oenoipirv\ar Klslola<lan pnTta* k!3loda Hosll
bo'1a1] ya 3Hu reakSlya<la yana uanéay blnkTta b0b11 boYacH?
A) ATP B) OPP V) KAONe bl
9. Clyukora -6- Posla! pellloralo3lra* srkH o~aH ok3lVblnéanéa necba
Toleknla ATP Vo3l boTacl1?
A) 36 Tolekula
B) 12 Ttoleknla
V) 10Tolekula
O) 5 Toleknla
10. KoPerTell koenrnn A “anclay LLinksiyalw ba)aracH?
A) @31 ™Mrublw ko’ cbiracH
B) arwno”™urubT {asblycH
V) o3l k13lo(a Ko’ cHuacH
0O) rnblw Ko’ cblraek
M. n8le\ocl alTtasbl 7T blwlMabblan sanéay ka$a'Hklar kellb cblsacH?
A) pancll c/abe!
B) bluos kaballl§1
V) kanuonHk kasall”
12.1Meyocl abnasbtunyw “my a8 May$” §orton oruall bo&buanlacH?
A) T3uHN
B) nroksT
V) ackenaHn
C) Korukosierouar
13. CiyukozaTe{obo112T TT § MUTUTTY BXeTas! aanclay?
A) n~eyolllarTn” yHkoNen Ko'tnsbl(1a8l 2ablka$n
B) §Hko”enTn§ 3arTellllsbl
V) §lymkora kaTboHrrT



Yunk3ak oratrrritaréa 5ocbr boYacb™an barcba 5uwi(e2 reaksiyalaniu
enerpya bllan larwnlay<l18an Tubl T Tanbalarclan bln nlatT§ aerob,
ya'w Kl5loroclll nala3 oWsblcbr. Bwu “a™ayonc™a kl15loroc! yoréatbla
Turakkab oransk blnktalar ok3”™aw3bl wlrayb ko'p Tuéoréa ener8ya
a”abb V™

MalunTtkl, orawrTtbléa bart Tax3nm3 nala3 ob$b or~anbl
boUTaycb, ular (o~Mww yokHd bulayralan owab nala3 ola<b. bbyayra ya
loMTalarcla Turakkab or8awk blnkTalar Tax3m3 lerten! - 515letalar
15birokicla kblorog yoréartéa okslcllatb, 3uy bllan karbona!
an§l<3ncl8acba parcbalat3bl blUo&k obllanrsH cleb alalalll

TTkK ortatrrblaréa boraéuwan ok&cHamab reakswyalanTt clas{lab
XVII a377™ oxlrlan(la lNransmr obT! bayuarye blIr saior !arlbalarcla
nalras ob3b ya yoT3b Jarayonlannt& o’x3basbb”™yuw 13bollab ber”an. Uala3
ob3béa baTt xuckb yowsb Jarayonlanéagiclek, bayoéan kblorog ymblac
ya bir yautbl” o’xbla karbona* an~cll agaHb cblualll.

baymnarye o'r lalnbalan™a aso3latb, nala$ ob3b weéa bat 3ekTUVK
bllan boracb&an yowisbcbr, cle$van xnlo8a&a kelran 5>but la'klllab o'nsb
Kerakki, nala3 ob3b bllan yoTr3b Jarayonlantn8§ o’x3basbHur.! laual
reaksya8a kt3buycbl T0o(1(lalarT ya reak3wya oxTéa bo3ll boYacbé3ll
Tab3blo/lart baTéa a”abb cblayan ener§iyaTt blsoblasb yo'H bllan
kuramsb TmTkT. ATTO0 {1k oréatrrlarcla n”eyoclar, yo§'lar, o43lllar
ya bosbua or§awk blnktalaTtT8 “yoT3bl 3uylLl Tubkéa ya T1&balan pas!
baroraMa bonsbl nala3 oH3b “arayotwru» 4anclaycur o'r~a xox bo4Y”an
loTonlan Tay”uc! ekanluwéan éalolal bera(/.

Or~atrtéan lasbuancla, xuckb 3bungay 3barokga, ywucpnéa uay?
d/n"an orMawk Toéclalar bayo<3ap Tolekmlyar kl$loroc! bJlan éeyar
reaks”ya™a kt3brtaycH.

Bu e3a ulik orSar2t]arcla bayoéasi Ten bobliiéa™ Tolekulyar
Ki3Jorocau oran”K blnktalatl ok3i<Msb xu3msxyaiipga e8a bo'l”an (aol
bolal8a aylaniirnycbl Manclay<™ TexaT2T 1ar Ta\ymé <leblaxtT M1/3bka
a303 bo'lchb. 8bu TwWio8abal bllan oY8an a8xclayod4 ok81(1lanl8b ~a™ayorVN ("3
Tolekulyar k18loroé Tlao! bola™a kebsb™! Lisburllrmnycbl bir ~afor



na2anyalar payHo boY”an. Bularclan AJ14Y.BaxnT8 perok5lc! naranyas!
alobkla abanunya”a e§a.

XI1V.l. Bolo"™K okbicManbb *anx1*oYn8Ma§1l Msbuncbalar

Bn naranya™a ko'ra, Nnk ora”wrtHa”! ok$ickankib 3arayoranila
perok51(1 bTkTalar TmbHn abartya®™a e8a. A.M.Bax Tkncba,
aunosleraHa™ Teii boiablasi Toleknlyar ki3ioroci oksakManuyycbl Toc!éalar
blMan reakslyaua kwsbl3bl ncbun larklbkla®l yo3b bo& N1t/ lxjal blnas:
nxULBbl kl1bya Mlac™

O3onUk blMan ok&i(Hannycbl Toclclalarntg Tolekulyar kbloroH bllan
lo™Mna3lnm nawyasicla ki$ioroll  1arkiblHasi blKa bo§ urllb,
ok51<1lanayol8an TocW/a blMan blkachb.

K + O2 — » KC=2 yok1 2K + O2— » #A202

8buwlay yoT blan bo3llM bo 1Nan perok3l(l Lrk™bkblg kl3lorckl Kucba™r
bo§' oruaH bTkkanH§a 3ababW, n laol bolalcla bo lxll ya Tolekmlyal
k13lorogq (a'swHa ok3“cawnaycb™an Toclclalart ok3l(1la$b wucbun
lNoylMalatsb Tm TKT boYacb. PeroksM naranyast! 3xeTa rayrsbHa
Anyréa™oba 1)ca1a$b TN TKT.

A+0 — — A:’C11 (|) +5——~ AO+bo
2 o "O
A- o3onHkK bllan ok3Mblnycbl TocMa; B- Tolekmlyar blsbroll
yorgatbla ok3”cHantaycLiBan ToHaa.

YuuyonHa”n  lenglataclan konwb LWinbcllkl, ok3~cHatsb ya
YaylanHsb reakslyalan blr-bT bllan boe’'bl ya parallel bola<la borallu
Bax bTncbl bo’Hh nalfa3 olkbcla ok3”™aT3b ya Maylanl”&bJarayonlan bu-
bT”a boé'Ha HeMan é'oyaw M8an 3urcll, Baxwn§ ikncba, nmalas oMb
Narayonlla”™ perok$ldlarnTg oksl(llat&b perok~pgara {ertenun 8b{noklda
boraii. 5bunTt§ wucbmn bu ~oyaw BaxnTé peroksM naranyaa! [eb
SlalacH

X1Y.2. PahacHnTn” nalfa3 oH3b naranyas!
Bblo”k ok3kMaT3b Jarayow TexaTrrtuw o’'r8awslHla, aynuiza
ollrt ¥.1.PallaclwHTé 13blan Tubl T abwwya™a e”a bo4cl, n nalan



oH3b p*tenTian yokixroto8enlar éeb alala<lugn, aroTak 1abla{8a e8a
bo'l™an blnkTtaar ko'p laruyal”anlimiin aTtsi1a8an. PallaclHrtng yansi
nazanyasiPa koTta, xroto”enblr toleknlyar k1l5loroc!Tn” ok51l<llanayol:8an
sub$ira™a ko'cblsblw la'ttlaTtaycll, balkr bu 3ub3iraicasi yocbroér
0'21a bInkmHD o1acn ya KeyTcballk viarw wolekniyar K~oroéua mraaci.
But 3xeTa rayysbga amyMa”len”~latalar bllan 1ociaiaBb TU TKT:
1 CbH,206 + 6H2D + 12 K=6C02+ 12 KH2
2. 12 KH2+602- 12 K w12 HXO
Bu yercla K-pl8tenHar yokl xrotoéeblar

Bun reakslyalatt” brtncbl naPa3 oH3b JarayortTT18 anaerob, ikkTcbl31
aerob bo3ukblT i ociaiaycll. Buwncbl reak&iyacan tayumnTt bo'Hsblcba,
naPa3 oH3bnTt” anaerob bosutobllMa Toleknlyar kl13loro(l 13birok e”tayci.
Bun reakslyacla ge”gcko”enara NertenHan 13builMoki(ia 3ubslral:(lan yo<loro(l
alowanni uabnl MIb olmnycbl xrotoéenlar (Kblr) kaia abarwyal8a e8a,
1kkTcbl reaksiyacia Tolekulyar ki8woro(11$biirok eiib, xroto§enlart na&3
of3b lertenMar! (K) 8acba ok3klMaycH ya ular yana \ogorocl alotlarTTé
ak3ep(on 3lllkla natoyon boYacl.&

Bn Tasalart o'r*ar3b”a Y.A. EnSelSar<k, Y.A.Bellser,
8.Ye.8eyenn, Y.P.8kulacbey, XJ1Uyana, O.Barbur§, O.KeyHn, O.A.
Krebs, A. EtTtcl)er, P. MTcbell ya bo3Kua oHTlar kalla X185a u,0’ 3bcLLiar.

X1Y.3. OblMan18bnirg woblya™

Ok3”cMatsb - 7y MSIN reak$lyalan mcbun xo3 boY”an asosxy
xun3mblyal eleklronlartng ko’'cbixblcLr. Mocblalar ok3xllanéanga larlabklan
eleklron ajralac), uay”an”anga e3a ebkiion bTkiinb oacll. Ba'wm
ok3™aw3H - sayTarlllsb reakslyalan(la eleklron ajraHsbl, yoéoroc! atoTLU
atasb yo'H bllan atal8a o3baér OkxkMaT3b reakswyasir Har yaul
Maylanl15)1 reakslya51l bJ/lan boNHuy bo'Hb, bu Ma™ayon uay{ar xarakier8a
e»a. Cbunkt bunéay reak$wyazarca ok$bllanu\cbl To(lLlaclan ana”as
elek(xon “ayla™layo™éan Tockla8a Ko'cbac/l. Ok3slcl]atsb “a’ayonéa
Anyicast KHNyo\4y reaksiyaiaril 1111301 KO'r3am3b TU TKT:
1. Yockxkx! aw T1annT§ a”aHsbl yok] ce~ickopeii1aT3b reakslya5l:
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A
N

2. Ak$eplorMk yarHast! ~armycbl «kl13lorocl 13biiroklcla boracH™an
reakslyalar:

OH

3. Ba'2l Telall alowlan eleklronlannté beyo3ka a“ralBbl bllan

‘boracLi§an reakslyalar:

Elek!ron bernycbl Tockblar gonor, uabul alinycbl Togaalar aksepl:orlar
éeb ablag! Oonor bllan ak3eptor bir§aHkaa ok3laglanlsb-claylanllsbl
Aanewablw lasbkll eacH Har c[anclay ok3lglanlsb —saylansb 313letasl o 2
polen5lal flyTari§a ko ra, ok3lgloycbl yok! sayYarnycbl 3Kanga natoyon
bo’ lac/

OxxlLlaTsa umyllr& poblnxw Ok51plaTib-uaylansb sizieTasia
®8A0 bol8an, ya T ok3kMar3b uayianiisH reakswyaian atal8a oszbag”™an
Tnbkéa, alba«a, eleklronlar kucblat3bl (elek*ronlaTtTé bIr Toggagan
Ko'cbl&bl) Taylmpa bo lagpl. Ana 3bu  kucblawsb miIClopor “bawngan
Wxbloycbl kallaHK Pew anTe ok3lplanl5Sb-gaylan3b poiensian geb
alalacll Ok3igianisb-uaylarllisb polenslaH 513letanTe elek!r polenstb
oY anlLNg ncbun mw blekrrotemyuk manlpga o Icba&bs T TKT. OK3i(1ali3n
~ YaylarllBb 313letalan po”en3™aHw anlC[lasbga, oclalcla 5Slanclarl 3Hariga
poien3iall nolua len8 bol”an norta! yoéotwc! elekmoclclan lMoy(lalawlaA.
Cr&r3tion  yoporog (H2) bir alllio3”eraga bo3nn o3siiga Konsen”‘ra”yas!



I OM (pH - 0) len& boY”an H on/lan bllan Tu\'oranalcla bo 1&arclaSl
yoéoroll elek!lrocllantn@ polenslall 3banb ran”bHa nol8a len§ <3b "abul
allinSan. Har uanpgay elektxlwn8 ok3lkw3b-yayTrilisb polennalu
(norTtal yoporoc! elexklroclua w$balan) arHc]la8b TUTKLL .

Elexklto<Var o'lMa&kAa™ pokOTblaHar polenSioTtelr asbobMa
oUcbawb. yoll bMan Llo(lalana<l YoHoroH elek(roll bllan bar uangay
eleklrocblné oblcawsb-uay™anHs3b poletwall o Mabi&u\ *ary Keres*
Nnrmmla$l bo'ylcba awuylanag).

Okbicawzb - “ay™aML&b 318Metalanwne pciierwall alytall elek*ron

CHprTwns yo’'nalfsblw 1roclalaylll Ouylcla™ JaHyal(lan Ta 1uT bo MN3blcba,
k15lorol1 en§ kalla Tusba* polen5lal uryrallla e”a bo’'Hb, o’x”an yuaonga

wr~an barcba ToricblarTt ok&lcllay3™
\\\3/1-}sai\a\

Eng Tu bl T ok3HMar3H-uay/arll3b 81&letalannt8 norra!
patelnpi (EV, pH—7)

Oxk$1(11ar$ll - uaylUrllsb si$*eTas Eo, V

YorTorol elexlrocL 0,420

KA3P * Mrr"A3P -0,324

NAMN* pi2nyao"” -0,320
Mabl/obléan! -0,160
PMAPMTAT -0,122
Playoprolel(! Nayl./Jok5™N"™ -0,060 _
3ioxroT y uay*./Joks51cl -0,040
$nk8aat/Murta* -0,03

$HoxroT B uayl/ok81(1 +0,260 _
3/10XroT a uay1./oK31&. +0,290
3ny/kblorcx! +0,810

X1Y .4. Ok3klMaw&b ya NoslMoHat3sb
blaPa3 ob3b 3arayouucla yruwon enereHk polen5Slal”™a ya uaylarnyYcblHk
Xnsunyamua e”a bo'Ban Har xI Turakkab or8atk blnkrtalatTb
ok81dlawsn nall]asi(ia mnlaréa tnjas$sarlasSb&an knnyoYiy enedya araHb
cbluacll. Bu ener8iyanwsg bIr M$1t 15519HK ener”yas! sr&uHa *arsaHb
KeT3a, uo!8an uist 1 Tax3mid brTkTalarnTté [o3loHaTr3bl wlrayH wula<is
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we(aboHuk ener”ya 51Mancla o 'pknacll. Ok3”cMawisH bllan boé’ Hy boY”™an
MNosloMat3b Jarayowicla ok3”™aw3b reak3wya3TT& enerygyas! bl3oblMa
ABTI To3loHawb, ATP 8a ay]anacH.

A.$H; @ '[:(); — » N- [H » (oblchawHH o5l onanbb. ekroerrrk]arayon)

*

Eneraya — » W"WK enerayas

T
BJIOP + 11;[U)4— » 1.1 n(!lo$lorlawé& enitoerk]arayon)

Ok3lcllaunb bllan {o3MoHawsb ~ayonlan oraslcla o’'raro bon,lar$ll
way)M(1Hétl 1930-yllcla aka<l. ¥.A EnSel8anl kasbl e”an. Bw ~a™ayonn™
3xeTa ramsbéa “~my~cla8cba rfocblasb TM TKT:

Buniia A4 - reakdiyaea KT3bayo”an TocllanTé “ay*a’VV8an 3bakH;
Ao - 5bun nkxLanTé ok3rcan&an sbaxkH.

OxSlcMar3lr bllan bo™Hy boT”an Tlo3loKarmsl reakslyalancla
Uay(anl8an Toclcla yoki yoéoroc! aloTTT” cloron 3MaHéa bn necba xI1
labvy bTkTalar rabnrok e”3bl T TKT. Ana 3bu uaylanl”an Tckblatné
labh118a uarab, ok3kWMaTt3H ya {o3{orlawsll 1kkl a$05ly mp”a boUTtacl.
Bularclan Nayl;anl2an tocllla yarWasT! tTaylwuT Telabo(uylar, yaiu
ok3latsb CennetlannT§ 3ubslrallan bataranH$1 wcbun, bu Jarayon
$u$blra( /op)rlaniii cleb ablacH. 8umbsltal: [oslorlaunbcla faylanl8an

3lPai(la 3-losloéllsera* aMe™M, pTnar baTtga kelo™Muara{
Kbloblar r3biirok elaH. T Tk or&aw?2tlarw enen”ya bllan {a'rrnblasMa
Busblw o3Porlat3bnll2 akartyaih uncka kama boYTaséan, kizloro<l$l2
8barovcla bu )arayonnT§ abarwyan kaia. 8ub3alraT {o3lorlawsb weTtbrana
8bletalan  bJlan bo™My  boYTta8anH~1 ucKun 1e”18bH  TertenHar,
3nb3&aiiar ya KolertenHar TLWYcbl ~oto&en eniinalarcla Kuransb
ANTKT. 3bun 3ababl bu iarayonTt KkaiaHzioycbl Pennen! sisieTaiar



Ok3cMawisb ya loslor'at3bnT8 «kkTcbl iipbla beyo3ka nalas oHsb
ran]Taa “3biirok elllycbl [erten! yok] unt”™ kolertenin sa>lanlSan
wo<l(la yarnlast! baJaranHsi1 wncbun bu ~a™ayon nala3 oMb ran”~tga”
MosloHawsb yok! al$sacba Alb oksllwn' /oss/oHaT”H cleb ablacl. Bu
larayon blTwnca Turakkab bo'Hb, b~ayralaTtTt§ Tax3ns
3{rmk*uralan(la, ya'w Tioxonclnylancla 3oclir boYacll,

OéaT blIr $mlkacla o’'nacba 27 To! kl13loro(1T 3ardaycii. blwn§ a3o31y
L3 rrloxonclnyanTt8 nala3 oHsb raryidicla ({axttan 25 710l )
lNy<lalamllacll Har 3w*kacla 125 10! ATP 37le2lana(H. Or&+Alrm\(\all
nTnrwy tassasl 20-30 %1 {a3bkii elalll

Xwnlosa ulllb ay*8an<la, b|r sulka<la bar blr Toleknla ATP 2500 Taru
81(1ro112 ya 3T1*er Jarayonlanga r3blorok elscH B e3a ATP
akna&bTtnytrMacbl Hk bllan bonsbléan éalolaT beracH.

X1Y.5. NO*3$ oMsb ranpn

Hw)ayracla kecbaéuwan nalas oMb pro”3e33TTé Toblyaii yay™arlan
3usblralan apal8an yoclorocl af{otlanTt (eleklronlarT) bIr ga*or
ok3blblwb-yay”~anH3b Merten/lan yoréanHéa k13loroc!§8a vraiib, 3uy boall
uKsbléan Aboral. Bu Jarayonuw kalallrloycbl, TaywnT larvbcla Twkarar
ray]s/icla [oyYasb™an lerteMar HO'plarwt nalaz oMb ran”™n éeb allllac/
Hoz1 o’3ltHklar rr{oxonclny5l nalfa3 oMb ran”~ntné aso3xy
KoTponeTlan {oY1y, awlan&ar. Bu KoTponenuarua blIAP-
éenpgronenara, Hayoproiei<! ]kkiMa 3KOXroT ¢, ucbla BKOXrot b ya
3KOXFOT a2 Kkacii. Nel"a3 oM3b 2a™MI1(3a™ koTponen/larT 3barlll raylsb(b
KK1 uy~t™a boM3b TMTKT. Bulartté bir LIS yockHoé alorlannl
ko'cltn\'cln sx3rT boYll, wkollrarwcll ya Ma\tll FertengaMan {asbkil
lop8an. 1kktcbl $h3TT e3a eleblronlarnTt§ ko'cbi3blT laTTtlab, xyoxroT
b,c,a3 ya eleklronlanlllé aksep(on bl3oblan8an kl13lonxlclan iborai. bhlras
oH3b ran”n uywuy~ay! 3xeTaéa kelltl8an boUis, wmnéa oksiclalBb-
HaylanHsb 315l:etalan {e”3bW T[ennenflar, kolerTen!lar ya prosenk
§urublar yoréanméa 1lroclalan™an.
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Ka$t XIy.5.1. Miioxonclnyalarcla eleklronlari nraisb ranpn

Ka™a3z oH&Ir rarynunuy yoHoroé a{otlan bllan lartnloycln
ntyersa! ckton yarWasbl MAO*M2 bapracH. Mabogo bwu)ayraga
ok&i(Hawu b reaxkblyalarl na™ya™MiHa KAOP*H2 bo$ll boYsa, vlar Tax3us
lertetany reakswya yorHanvnHa " TAO*H2 &a aylanaclt:

ablAOP*H2+ KAO* < & "O P + bIAO*H2

Bu reakiiya 1rans§lclroSenara [lerrmeni  13bllMokl<la kalaHrlanacll.

(Kaet X1V.5.2))
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KaeT X1¥.5.2. Oe"blro”enaxa kol errenHan

OayrarfM”™an  blIAO'WI 0216011 yoWoroc! alotlant Haytn

ArtenMar”a wralllc. Mayt W {ennenHar bflan 5110xloTlar o’'MasMa



elek!ron ko’cblrnycbl yana blIr kotponelld - kolerten*; ~0 bor.
Kolerten!: -O [MAaytH Pennen(claél yoéoroé blsobl™a uvayllac ya
keyTcHaHK elekltonlarw $1{oxxoTlarua wralacll, pro*onlar e3a Tubll8a

cbluarHaii.
m < Nl <H
: CH, [ ]
H.c 1 " /N TM. Kmm <n (n ‘n
)
I'barcr. :Ki>1meT p:
I mn
K « Y V" 7] |
7 Ilm =T - I, -
K o H K/ "= '1
n OH <H
Onuw 5»T«TOC OH:Tne
Fp<F e ;HA nb?2«KT Ur*u*k J1IAb
HaK Whal =

Ka$Tt XM\75.3.11bblnon 8lrukllra51l (kolerten* O)

KeyT”! bo5Alcblariia eleklronlart ko'cHkuycbl To(Ma bilaniia
3KOXroT b 81, 3, a ya a3 lar BHiirok elacH Eleklronlarnt8 ko’'cbl3blw
3iioxrotok3”ara wboyasuwa yelkaracH. s8lW:oxroTiar-éeToprozieiniar
blYHb, 1larlabkla c¢™31 blan nnllalkat boranan §eT “ruppasLll
saylay(. O eT iark]blciaéi lennr a0 Tw Ty, yalenllél o’'28anb Naacll, ya LU
eleklronlart ben3bl TU TKT yokl bTK1Tb OH3bl TN TKT.

+em
Pe3- c > Pe2'

- €

81loxroTtok51éara elek!ronlarw 3koxroT ¢ (lan k13loro(léa oYkarach.
Eleronlart lMaslab lenwur tow 3Koxrotlar a ya a3 3o0'nra rws 101
3iioxrot a3 wurarisMa rablorok elacll Knsloro(1t Tolekmlasl 3KOXrot &3
wng§ éeT *arklbkla8l lerwr k1$loro(l Tolekmlaslw boHaycH. ElekO'onlarlll
K1310roa8a oYi$bl Pertew Tasza3”™aé! a 3KOXroT a3 “arHblgaé* 1118
tow oruyaH atal!éa o&btlacH. Kl3loro<l Toleknla3TTé Har bir a*orn Kk#
elekTron ya profOnT binkiinb, blir woleknla 3nyw Ho3M ylacH.



Bn lennmerll 3i/i0xrot a ya 3koxroTt a”an ibora( bo'l'b, elekiion ya
prol;onwng k!5lorocl”™a Ko'cbI3W  reakblyab1lMl ka*aHziay(b. 3wukaTal;
k151(/1atn§ ok3”clMar3b natyasxéa ajrabb cblgalllan yoéorocl aloTTTy
yo'H bosbuacbaros bo'Hb, blJ/10-ée”~cbo”enara lertenn 1sburokisiz u
beyoaka Maywi/ Mertenl:lar§a Ko’ cbach.
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KaaT X1¥.5.4. ProXon Sra(Her akos”™a ABI N Mo$lrorlausbl ya elek*ronbl
(ranspor( ranpn

Yoéoroc! alotlan ya eleknonlarnln§ ko’cblsblla barnéa MNos3&inartsb
Jarayourcla illlrok ebl”~an FenneTt bl5(etalarw o’'21ca MOwyYebl nalas
°H3b raryT Tihoxon<lnylar<la ]Joyla3b8an. 2anuw8a xo03 boY™an TublT
xv8llllya*lar(lan bin, unlattin Wpoprolew wetbranalar blan bo™Ny,
bo bablkcbr. Bu Tertenllar 1rnl;oxonclnylar Tewbranalarya parcbalanSan
yasil(la bat HpoproCet Tetbranalar blan bolcla boYacb. A”ar
1*popro{eT TeTbranalarac!an Hpicuar apaYb o!T3a, nlatTé lennetaity
~xusxyadd bat yo’'solacH Buwobart, nala3 oHsb ranpnnt*» 3ltukllra
Arldsbl”™ Holcllar nrablt abwwya”™a eS8a ekan. Nella3z oHsb ranpncb
yo<loro(l aloTlannT8 kKo'cbl3bbla (3burok ela<%an bosbsa parallel yo'lMar
m8bcla keyTrouy, alobklato 'xblarTr.

X1Y.6, N378 oHxb koTponen*lannTt« gaylarijik] (laralam
ATenkaHk oHT Cbans Tiioxonénylarcla boraéwan ok§icHat3b
leak&lyalarlin o'rawb, nalas3 oMb rampn wrll bolaclar<la bo’LU3blw



aTuk3béan. Bu bolaHar naPa3 oHsb blflan bo§'” boT8an Paklorlar
{ablan™a, ok~awsb lerlufBa Ya koTtponenHaTtTt” ok51c!lan8an bawéa
Haylanl8an 3baklMan&a sarab bir-btagan ara Ma™

blalas oHsb ran]rtcla8l koTtponenHarnTts ok8lcllaw8b-uaylanHsb
Ha”a3), ya't 3l koTponemlar uayllM”~an 3bakHNT§ uay*arl8an ya
ok51(Manyan 3bakWan y”~’'tc3”a boT”~an wsbaii reaksiyaHa 13biirok
elayo*8an 3u3blra*, kbloroH ya AP konsenlralllya3”a bo™ N4, ya'wu:

Na/aa oV3k ranyTiia%l /o$/orlaTaH. Kreb3 3lktla ok3iMannycbl
brktalarclan alralSan yo<loro3 alot!an nala3 oHVK ran™H o+eH
MoroH”a ko'cbl3bl nab3aszAHa bo3l boTacK™an ener™ya bl3obl™a AOP ya
lNoslra! ki3lo(@aHan ATP $11Me2lart3bl naPa3 oH3b 2an]tcla@l lo5lMorlarsb
yok1 ok3Mally Po3CoHatrsb pgeylacK. LL1a3 oHsb ranuynHasg Poslorlar3b
3arayoTT 1939-y1M Y.A.Belllzer ya E.T.8M>akoyalar ka3bP e(8anlar. L/lar
o'r “nbablbla b”ayra wTtonblan yulll”an k!3loroclnt Var blr alorw
bl3obl8a kK1 Toleknla lokaC e3™enfAkablya ull3blw, ya'w ikkr Tolekunla
ATP 371le2laT3blT anlulaSaniar.

O'sMla yauHa T1aTwmuTt boT™an «lMkoH/ Jarayowcla kecbacHSan
3nsblral! 3obas”™aé» NoSlorlarslicla laual br toleknla ATP bo3sll boTeanb#
ucbun yuuyonfa” laljnba bulayraHa yansi [MplMa®y lNo3PoHaTt3b Tay)ucl
ekanH™MW! ko'rsalacH. Bellser [o3”oMawsbnTté bu yan” yoHorop,
alotlan (eleklronlaTt)nT§ nala3s oHsb raryt oryab kl15lorocl8a ko'cbibl
blMan boy Hy, [MeMan xuloxa™a kel&an. KeyTtsr yllarcb oYkarf™an
lavWala'cha ok3]claTtr&3{orlar3b pro”3ess] THoxonclnylarga bonsbl ya b
nii  yoéowll alorw na&3 oMb ran™n o”aH ko'cb™anHa wucb
Toleknlaoacba ATP Ho3l boYi3bl awalan™an.

MNos/orlanllr e$eklblwb ya P/O Taba(. Ok3sllaHy PosroHarnsb
3arayowin n~MNor ~“banHan MblaloYclu kaiialk K/O kKoelllblyenll bo’bb,
ATP bo3l uyWlsb wncbun 3ardan”an Po3Por alowlan rrgorinnné
THoxonclnyalar loTtotclan ywl™an kl13loroH aronWan rtyuHon”*a boT8as
T3banTt blMnall. P/O cpyTta™t arc]lasb wucbun ajralib olt8all
THoxonHnyb Tubl~a ok3kMannycbl blror 5ub81ral o’ sHMalll blala3 oH$b
2an]tMasy loSlorlanl$bnlng Tak3Ta! elPekHyHé!, ya'wn P/O 3
ekanHs1 MNa)nbalar a5051(1a anlulan8an. P/O n!8baiilllé shytal 1 oks [Mawsb
reaksiya®icia 1sbiirok eiaci™an xwmb3ualll!'™ xarakrerra bo~U”. ~untay



3barcnbla bIAO*H yok! KABP-H n3biirokdéa okmcannycbl 3ub&nalllui,
Tazalan klslolalarwng P/O koellr3yenn 3 8a len™ boYalll, ya'w
Thoxon(lnya lotowclan ywuil8an bar blIr k15lorck} a*ortT bl3obl™a mcb
Tolekmla Poslor esreniikalllya yllwb, ucb toleknla ATP  bo3su boYacll.
Svbslral’  31PaH(la 3uk3Ta! kKl5lola olt8ancla P/O w3ba! 2 8a ya
elek{tonlatT§ 3unYy <lonon 5S'Tal'kla askorba! kl13lola ~o'FMNéa™a 1 Ma
len§ bo’HObl anlplanéan. Mwoxon<lnylarcla okelc/lanayolS§an 3ubblral a-
kefoMularal kK13lo(a boYsa, vncla P/O wisbal 4 §a len™ boYacl. Bularclan
ucK woleknla ATP nala3 o™3b rarywcb” PozlorlaniBli(la Ho6U1 boUaa,
bllb3l a-keloélularal: kblollwny 3nk3TU-KoA 8a aybltablgacs 3ubsiial
)3{orlawzlkla V611 boYacll.

rog/orlarTxk nuwllarTn anwla$k. blalazs oH3b 2an)tcla™l
n3lfonawsb Tublanw, ya'w enerrlya8a boy boY8an bwkTtalart Ho511
uMuycbl ~M8wlar™ awmla8b<la P/0 T3bal, nalas oH3b rarywckum
KoTponen”~arning uaylarmycHLLK éara™a3! ya ok3kMat3b - uayllUnH3b
polen8lallan  ™Myta’™clan [oycblanifacl. Nella3  oHsb rarytéan
MNosro™awsMa P/O usbal 3 Ce™ boYlsbl bu raryin- oi”all bir
yoiioron yokl eleklronlar k!$lorocl™a ko'cb”™anga ranpTT”™ wuclna
Lllasbla MNoslMoHawsH reakslya51 3oc™r boU”3b™an clarak 6eraii.

MaUuwuTtk! nala3 oH3b raryt owall uyaylanl8&an KAOTN§
ok3kHat3bl nadasbla wuck Tolekmla ATP, 3uk3Ta* kl3lolatné
°k3bllawsblicla e3a 1kla Tolekmla ATP L3l boYacH. Playoprolelcllar
~biiroklla boralll™an reak$lyalarclan keyTé! 1x”~1cblar barcba 8vbs*rallar
ucbun  bIr x boY”an”™x 3ababl! NA™n~n§ ok3klLart3sbl blan bo™"
boU8an wuclua Po8Porlarsb nuuywblan bw  HAayoprorekMan olclr
Jloylazl1”an bo4Yx3bl kerak. C?0l8an ikkl/la nuula e3a 3KoxroT blan k13loroé
07a8lclan o'mn olall. O'2 elek*ronlanw {sgal 3KOXroT ¢ & wransb
Mn&xyaaia ea boU™an askorba! k13lolatn” ok3l(llatsblcla P/O wsba! |
8a len§ ya bm nm™Ma 3koxroT ¢ bllan kl3lorocl o'r*ablcla JoylasbacH.
~bunéay ullb. bIAB, 3uk3Tal! ya a$korbal kl1l5loblarnt8 ok3kMan3bt
nala$ oH3b rawy nica katkla nclma {'oxNHawsb nugras! boruyuu koYsa™asl.
“Mlar(lan bln \AO bllan [Mayoprolelcl ya 3KOXroT ¢ baTéa oXxi~is1
8bxroT ¢ clan keylll(la]oyla8b§;an.



Miioxonclnylar<laél ok3kMawsb ya (03”orblusb (arayow o raro
boé~H§l wrayd wublbla ABP ya 1o5WU klslo*a boUTasM”! rartprw”®
lMosloHarvsb  nuublan  ~ylasb™an  L$tlancla naras oH31TT§
3eKTbl3bl3bl&a 3ababcbl boYacl.

MToxon(lnyalaTwé &oHyai312 Holalclan ol bolal8a o'iisbléa blr xi
kKoTponenua T8 ok3”aT3bl T ya bo3l”Malartn” yaylUrllisblw kuraiisK
TUTKT. ~anprck™ koTponen”™aTTt” buniiay 3bakHan3a wuckrasbl wular
MNo3~oHarsb Twblan”a wSbalan bar x1  ~ylaS5béanH§18a bo~HU. 4-
bolalcla lMNoslMor)anisb nuablanga A 3P yeisbTasH” wlayH eleblronlarwng
ranpr o”all ko’cbisbl {0'3yTMkkKka wucbraycM Ana 3bu Twlaclan olclr
Joyla8b™an koTponenHar ok3lcllarsSbl Ly Ti1azb8aw wucbun vlar
uaylanl8an 3baklla bo' H3bl kerak, nmvylaclan keyT  loylaSb8an
KoTponermnlar esa, ak3tcba, uay™arllisbl ulyT bo'l&aw ncbun oksl(1lanSan
3baklla bo’ bl kerak.

AOP po’sbin&bl nawyasic)a 2anprnt§ (o’'sn”an LI3LL oc)ulacl), ya
{o8M)rlawsb mulazlcla eleklronlarnt& ko'cblsbl rer™3KacK, Bu o'r
naybainéa Tw*a(lan oll 781 KoTponen*iarwn2 ok3"cMawsbl™a ya nmylaclan
kKeyT~1 kotponenllarnlng “a>A@vV"9’2a 3abab boYacl. 3- ya 4-
bolallarcia~s wrH koTponenllarwng ey ™ ~a”asnin 3o0H3HN3b yo'H
bllan nala3 oH3b raryt<3a8l lNoslorlar3b Tk}lalanTt atylasb TUTKT.

Ba'ran Pos3lorlanisb nuuyblant artylasb(la na&3 oHsb xa”wpa”
Kotporienllanllllé ok3”~aT3b-pay”~anHs3b po”~enstllan uy”tytanéan bar
mloycblbnMac.

pl2l0lo™Mk  bobllarcla ATP  T1olekmla5lcla8l pwuo~o3la!  bo§
8lclroH2laurb reak3slya3TTé erkT eneryas! {axtTan 9 kal/tol lens.
BTobann, naras oHsb rarytiia ATP bo3ll bo'H3bl ucbnn Ok3lélanuyclu
ya cMayXarlnycbl koTponenmHar o'ITebicla&l erkT enerya lauwga 9 kal/mol
clan kaKa bo’'Hsbl kerak. blalas oHsb rarytéa uaylan)8an blIAO*H2 bllan
K]3loro(3 o'iaz”a” erkTt ener*yawn” o'r*an3b uxytan 52 kal *ené-
Bu e3a ranpréa 5 la {b3loHaTt3b nuuia3i borHpw yoki boYTasa, 5 10l
ATP Vo3/1 bo’Hsbl TUTKTH *HuK Ko’r3all.

ATTOo 2anmpr<3a™ aynT kKoTponenHar, Tazalan, Jla\oprolelcl blas
3a0Xrot b ya 3uoxror c¢ bllan siioxioT a drlablclaNl erkTt ener™Y3



fyTannw§ 9 kal To! clan kat boNanH” wcbun wular ora$ula
MNs&riansb reakslya&l Haw bortayi.

TertocHnanmnka Tubl narangan uaral8ancla, lo$rorlar$b numuylalan
laug* NAN*H2 ya JlayoprcHdeM, 3kKoxroT b ya 3i/ioxroT ¢ batéa 3Koxrort
ayaK1310roé o'rYasbbsz* bo'"3bl TUTKT.

X1Y.7. 01w(11at3b blan o™, boYuan Mo& oHankbiu a]rali8b

MuoxornicLnylarcla 3o0cKr bo'la(%an ok51™ManESh ya  [MosisHalusb
Jarayonlan blTHwcHa bea™o™ bo'Hb, nlar ora™ga” bo~Yanblw bjr ~a(o”
KTrycTty T<xllalar yorclartcla a”ai3b TwnkT. Bunga Tkoxonclnylar
[0l na&& oHMblMa yarartay, Nb&WawsH Jarayouw, ya'w JITP $w'e2larwbl
b’'x(@ab uola/l. OblWarwb ya i)slorlaw5]l )arayonlant  blir-blngan
&ralvycbl krtyoy”y blnktalar a”alllycbl Tockblar (leb ablacH. 1Har§a
24-Udlolrenol, (o'yrta”an yo”' kbloblar, é&erblblcMakkn 2,4-0-
Petaxloro(enolyal, ée&HyanHarpan bwiil03 ya buitlkaplak8 ya bo3”a
Ko'p~Ta blnkralar knac. AJral;uycbl Tockblar™a xo03 bo4”an TublT
xu3n8lyallarclan bT1 wular lNarkllk/la barakatOban H tonlan Ta\wclluyl
bo'ba, 1kkTcblcian, yklrolob TubWxb, ya'w or”atk etuycbllarcla
~blcHr~rasTt X1V.6.1).
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Ka5wX1yY.6.1. Po3lNoHat3b ya nala3 o/8b wexaw2tlan

OksllUaliiy {oslorlaw&b larayow TexaTrrww o'rawbbla ko'p~Ta
aalllycbl To(Malarclan {oyclalawilacs. Ba'2s kTycTy blnkralar bawi
ok3lcllar8b, baT lo3loHatsb JarayoTw 3usayiracl. Bunpgay blnkTalar
ok3ipany [loslorlarwb T 1bllorlan <l€bablacH.

bbk"a3 oH311l raryt”a Kosl boYacH"™an ener8iyaTtn§ 3ariiaTsk].
oH3b Maiayor(Ma agaHb cl”™uan ener”ya aso3an ATP bosll bo’ Hibl ncbun
3ardanacl. Buck] ATP 5t1le2lat3bl elekuonlar ko’cblsbl bllan bo”™'H4
boy”an blircbn bir *aycTt eta3. Mkoxonclnylar(a bora™wan bir ~a™o™
~aleayonla™ ATP ener8iya3si bl3obl&a eTa&, balkl eleklronlartn§ Ko’'cbBbl
na”asl(la a*rabb cbluagwan ener§iya bl3obl™a atla8a o3bacll. Bular§a bar
Xl TblaTtt”™ rw*oxonclnylan™a laol ko'cbl3bl, elekl:oronjarnté nalas
oH3b raryTéa leSkan loton8a yo’'maHsHi lran5él<lroéena2a reakslyalan
ya Tioxon(lnylar ba_|rrwn§ o’x"an3bl knaii. Bu JarayonlarTny batras1
rwroxonc!nyalarga bonsb] atuylanéan.

810y $a\ollan
Brolo81lk oy 3Ll aTT” abarwyaii.
Ok51(!1an15bwng ToblyaH.
NelMa3 oH3b rangnTn” larklbl uanéay?
Ok3Maw3sb”ay”anH3b polenslaH.

AW
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OkS5l(11lanisb \a MNosPorlawib.

blalras oHsb ranpnnT” lark|bl

blAO, PA1l) ya KoO nT” nala3 oHsb ranpn”r abaniiyaii.

Kalas oHsb rarytga” 3moxrorlaTtTt§ MNaoHyabuw LLUsbuninnb berw™.
Oksl(loreclvkla2alar yanclay reakslyalart kablblaycH?

10. Nela$ oHsb ranpniiaé! lNosloiiaT3b.
11. Po3{brlar3b 3ataraéorHé! ya K/O 13baH.
12. Poslorlat3sH nuuyblanTt arulasll.

Bwlo81k okbilllarwb Ta\xmngi8a olll (e$llar

1 Brolo$>1k ok3kMalusb nmalyasicla bosll boYack™an oxH”™ T U1 T5M10*1ar;

A) 802, TocbeyTa, H2s

B) 3uy, ener8iya, CO2

V) 3uy, pkonxunT Kl3lo(a

O) TocbeyTa, kelokl8lola, 3ny

2. payBi1blyayra 3*rukl:mra koTponeniiéa nalas oHsb 2an”n | oyiasb8an?

A) yaclrocla

B) THoxoncHyaga

V) enclopla2Taiik {0'Ma
O) nbo3oTaia

3. ATP bujayrant§ "ay8” slruklura kotponeniilia 3t erbnaci1?

A) lwloxonclnyanTé icbk! TeTbranaslcla
B) Tetbrananté LB nl8rrcla

V) enéop/rrank lo'rcla

O) yaclrocla

4- \roclorocl ya eleklron {asbuycbl kolertenHar “ay3™ lertenar 3Tii§a
LLan3nb0

N

A) ok3léore(lnkla2alar
B) 81(lrola2alar

V) lranslera2alar

O) sitoxroTok3lcla2alar

g1loxrotok3i(lazaiar bwu)ayra 3lrukira kKoTponeTlanwng sdays

Urnuc™oyblsbpan?

A) Tnoxonclnyalarcla



B) 51lopla2wacla

V) nbo8otalasla
6. AerobH clro8enaralatl nTk8lyalan:

A) yoporoc! alotlan yokr eletenllanTt beyosiia kl3lorocl aloruya
UTAERX\

B) bos”™a ora” ak8eplorlar™a berac
7. PlaytH <le§aclro8ena2:alarnt2 kolerten{lu park3ay yvaTT {asbkii
elacH?

A)B?2 B) B, Y)B6 0) B*
8. Miioxonclanyalarcla nala3 oHeb raryTnT” aacwy kKoTponenWan:

A) bIAO-ée~cko&enara

B) Aayoproblc!

V) Kkita 8>1oxroT 8 ucbla 8MoxroT y

O) s110xrow a2
9. Kal'az olx8H sanpnnTy yoclorocl alotlan bllan laTtloYcbl wmuwyersal
clonon ya™lasbl:

A) bIAOH?2 B) MO.P V) PMK 0) bIAB
10. Mkoxonclnyalarcla okalanayoT”an 3ubsma! a-kelo8lularal ki8lolll
bo4sa, nla KYO necba8a len8§ boYacvr?

A) 4 B) 2 V) 1



XV BOB. MWWEKA1, MCIOBAbAK AbMA8H11411\1
Ttk or8atrrlar LUWrk"blea Turakkab or8awk blnkralar(lan
T3bsan, niwrH tTeral Toécblar blracl, MTeral Ttoclcblar, To<l(lalar
amasbl TTcla ]Jucia MNao) 13bllrok e*acY. Yiar 1anaéaéi HaTtTa bwu)ayraiar
ya (0'siraia1r 1arkibl8a kracM ya vnmaTT» rarur (arkiHy 4151111
boblanacl. MTera! Toécbl atTé Ko'pcblH” lanacla 5ny(laél ermtalarcla
boYaii.

XY.1l. 8ny aHnaHbITT

sny LWiacaér batTa bulayraiar ya lo'ymaianwiii eny TublT
larklbly $h3rw blsoblanaéy v oryat/Twng§ bayoi - [aoHyan bllan
absaéor barcba kanycTy reak&wyaiart yura™a cbluaracH™an Tubk
LW~a3sMa batbayo! Jarayonia<ta §'oya*claTm bl T ro! o’ynaycW.

Hayyon or8alllziTcia 3uy *ana o~M ~ATTA. 1axTTan, 2/3 asmiim
@3bl yuacn. O’3inllar ya T ikioor§anizT iarcia 3uy rwglion yana bart
Ko'prost. ~uy (o'a”ta ya or8awrrtlaréa BT xI1 *aryal8an etas. Il laol
rablay&éan orSanlarcla, Tasalan, niiya, )1%ar, Tu3kul, yurak, buyrak, sion
pizeTa&ia aytusa ko'p (70-90%), pa33y Hiupralar (3nyak, yoS§’
~oMana) Trklblicla o2 (20-40%).

70 k8§ Tas3a”a e8a boY8an oc!aTnT§ 42 1 3mny&a 10 ’'é n kela<ll,
sbuniian 28 1 lmyayra icbkla, 14 1 bryayra lasllan8lclaél smymsiHK bo’Hb,
sbuniia 3,5 1 uon UBbkI ebkH. Or~atrtéa 3u\cla ermycban Toclclalarclan
en§ TMbITT Ne+-10111 bo'Hb, pblrTa ya nuersllslal 3nymnyikiar(ia 03TONK
bo3wwii bosH bo'Hsllcb 95 % Ik latTtlaycH. Or~atrtcbl 3myTn” ya
~Néan UWPRlarmlWi rwuiortwy _ucda W o'ran3sbl bayol; vcbun xaylLicLir.
8bunw§ mncbmn or8anl2tcla bum ko'rzal:cluklatl clomwy ray”3Ma blir xH
~Nacla 1@ nvmnlaSbuwn» TexaT2Tlan Ta\)u<l. 8uyuaunklatt§ ba™u ya
~aCl 1tn 8§ konsenialllyas! am\l1cla8llar KO Towckn bosbsarllb Mallac!):
*aniicHnreHk ~oT1T1on (A30). yok] yaropres3aT owaH;
~+6ngn -an§toienst - aMo3”eT 3131eTa31;

‘Yrak boUTtasTtTé ( prensercblT) nalllynrenk Makwoiian oryaH (PbIP).



Anviclyreiik §onnon ( A9C ) nanopepué (asHkl lopéan(rasT

XV.1.1).
Mac —Tup — Pent — MH— J e — 11Hc— Mpo—/1pr— M?y-\H,
| 1
U e *

KasT XY.1.1. AniicHurelik Sornton(AOC) yoki\azopre$tnt$> (UrLLE1m

Bn 8orton é®d °~atu5n'nmé neyronlancla pro8orton 3Maii(la
3T 1ez1arach] ya neyroSrTwn” ogsllar KoTp 1ek31 5u\anaiwan &pol2nT§
orua boMa«ioca nan3spor! Oa3z™ab AOO w ya3sopreat cleb
not!lanéan bo'Hb, or*atrr&a l'annakolo«1lk gora yubonluancla, {oTHlarw
lorayltb, pon bo3HrnT ko’'payCT3b xu3usryaii™a e’a.

Orhanl2ll(la 3ny erkT eTtas, balkr LWLk blnkralar, ayTysa ous™ar
bllan bo§4an8an Iblcla bo'lacll. Anor&atk tonlar Haw 3uny bllan blikkan
Holamla boYalll. To”mnalarclaél 3umynTt” azo3y ~V$IL lolaH 5lrmkxwalar
Toleknlalan oraskla, wewbranalar orasbla “yla8b”an nnTobW
(o~asHwurM”~an) 3uycHr. Erkt 5uy, asosan, blolo™Mk 3uywM~kla™ - uon
plarta5l, Htla, orga ntya 3my”~H~"i, oysa!l Hart ~19H 3blralan, 3™yalll
larklbkla boYac. Twurll 3my l'aralan orasMa™g cle”ara llarakalcHan, n
2101081k 3Harcubla Haw fioHTi0 0'r~anb LLracLl,

OryatrrTn” 3uy”™a eHinyop, laxTTan, vwn» lwb yo'Har bian
Ta”~an”a cbluar™an rr*<3on8a barayar. 8mny (ananan, asosan, buyraklar
cnmdfaH 5lyclik bllan, kaw  n”<lorcla 3o0Yak, ler berlan ya nalas3 ovVeln
cbluarHacH. $ny&a boY”an eHHyo| ikki yoY bllan: beyosla 3uy 1cbBH ya
lanaéa ocH™ Toclcla]artné ok3icuat3bl ok™ab ~oplanag™.

Ka«a yo3HIN oclatwng 3my”a bo'l8an 3llkaH ebiiyop Har bii
KHo&raTtt oMUrH”ua laxttan 40 k8 3uyT la8%H wbk<ll EtacH”an
bolalarcla 3uy8a bo’18an ebiiyo), o«’'KHK bIrH818a yarab bl3oblarwanéa 3 -
4 barobar or”~ boYacrl.

5muy~a boM7Man ebiiyca: 1) WH 5SuynuHklarnt§ (tobHacHéan 3w,
kKblTMblar ya bosbuaiartns) or™atrt”a Kt3bl bl3obl™Ma - knut&a
MaTtTas! bo'lb, 11 2) cMa{ Tab3ulo{larl(laél 3wy bl3obl™a - 1- 151
arolwa ya 3) null nwocl<lalatt®, ya'w {oY]unalatt”™ nala3 oH3bla



Malllasbac’™¥an subslrallatT” okskMat&blcb 10’ awrnaiiuca bosit bo'lackan
3my ( 400 T1 a(roiic'a ) blsobl&a sioplanacl.

Tasbsianclan kiacluian 3uy buyraklar owall (3y<Hk bllan), len oruall
(ler bllan), o’'pka oruaH (nalas blan) ya iwcbak ox™all ckuT yo”olb
LWraclWan 3uynT”™ o’'rTw 10 '1a uopyc/™an bo'Hsbl kerak. 3uynT” 3bu
yo'Var bllan yo'uob Tn3bl oclatcla ya swwunsnkcb bayoT kecblracll™Man
bayyonlaréa or~atrtTné wurcx] eyolynl:5lyasl |arayotcla ym)a<léa kele,an
bir uancba TubIT Mriob”~k WTk5lyalatt§ yura™a cbk”sbl bllan
boManuanclll. CMat<la ya ymsaon claralall bayyonlarcla aro! altasbtnyl
oxy-~ Tab5ulomann)lg a$osly a™3nii 5ly<iik bllan blr8a buyrak orsial/l
cbluarfacii. OiiaTiia nnT§ 0é&’'M1§8* ya ~n3uwa fAarab? Tasalan, bir kecba
kmnanr Tobaytaa 1,2 - 1,5 131y 3bm yoU bllan cblsarlacl. Kolp 3unynuyiik
Icbl8ancla (3ny, bar xk 1cbiTHklar 1cbll”atcla) cb™a(lléan blycLik balnu
3kunua yarasba oflacl ya ak3Tcba, kaTtros 3m>0"1lk icbliSaikia $1y<iik
LLkl PAT1 kaTayacH.

$nyT o03lwo2on - wiak Craxicla yo~olllasbl bir 3u{ka<la 0,1 1 <lan
o3bTaycH.

$uytn ler bllan ya nalas oisMa yo’uollla&bl bir 3ulkacla laxrtnan 11
a*roiicla bo'Hb, n orsawrTnwé §l<lralablya éara”~3”a, alrol TMHkKTN"
barakaii®a, M3T0Ty ymklaTa«a bo U,

Oclat ya bay\onlar or~atrtMa 3umy abnasbtnyY) nery 513leta8l
MMaH vya pautora! yod bian bosMariiacl.  $uy alTasiTuyiin
bag~ansbla épOM21ing or*a boYaMan ayala(ii|*an anviciituenk §orton-
Yaropre33T boszl™ara(A.

TurH pa*olo&ik bolalaréa 3y balansTT§ burllisbl yo oréatrritia
3uy umsblawb uoMsbl*a yobl (o~wwlarwng Li3tan 3uy512l1aTsbl§a oiib
kel3bl TwnkT. 5uy loY|lralarcla 3urmvnkas™a l1lo'xlalb “o"aVeMac™éan
boY3a, oclaléa bar XM 3bakiciasi bBblar ay|] ola<K (yalHé' lawsb3a, nblar™a,
°cKHkka alouaclor 3blsblar ya bosb™alan).

0lpo2nT« 3blsblar, T&K3iiya, JaroHallaTtsbl nalyasicla, buyrak
L)ayralancla AOO wn§ 3wnalw urainsbl buriiac, ~ortowiin” 3nkez1 ya
8ekrelslya3l pasayacii. Buwn”. nalya&kla 3uyi”an 3ryceBkwl cblylsli
Ko'payacLl (3u{kaclal0 1kr8a yeiisbl TuTkln) - poHunya cleb alalacU,



na*yacla ka$allarcla cba”<x]lMk \umjuclHa kelaclk Bu pololotlya - &
cHabe* (1cb alalaJsl.

To;gltala.nnné pan/lo™k 51nY5121au5in ocbli<la buyrak o1 uall Ko'p
cbk]lb ke3blwny ouwkAr. Pancblir (Mabenla 3bn {a”*a ro'r benb? s
ajralac!l ya buncla oclat salllc} cbanuaycH.

8bunclay MI"b &N\ abnasHTMyk To0c3ga aknasbtunytt™ bo
lMNirlam brlan. _Jurlaclan rmziar abnabblnuy! bllan cbatbarcbak bo«’ Higdn

XV. 2. MT1eral TocHlalartnii alta8Htny1

T 7K or~anl2rlarcla Jucla ko'p eleten!lar FOpli8an, bu elewenllar
TIC|clor pbartlan C. H. N. O lanant§ a$o3ly u~rTw (96%) la$Hbl
Kably ya 1o5lor 3% w»ato 'y'n Kelalll. \% w barcba eleten(lar (a3bk/1
vlar icica Kablydy Ta”wy. nalny, kal)'y, losfor, olUn8wunmr{, \lor
TakroeletetHlar \a rwkrobleteTnlar ncbrayc1

Turll V1 TTeral eletenllar or™aw/nTT” norta! bayon Ik
TninTt abarwya”™a eSa Ular lrtulayta, K>"»Talar \a b8k 5Sny\u!:
Wrk"blifa en~an awon \a kanon bobll(5a \a LLFrH Toleknlyar bTkTa!l
kolertcul \a nnteM koTplek$lan blan bo~Yan™an bolabla
ncraycH.

Ba'21 bIr TTera! eleten{lar kably lNno&lll, kably karbona! $bal
Hayyon, opat!arcla 3unyak \a Vsblar, Tollym8kalariia cbl”™ anoybl @&
HOp151vncla Bblnok e@</l.

BioloMk 3uny”~bMar larklbklaiil TTera! eletetlar LLUrH ruaclo
1m8ballarcla ucbraycH. by T13ba! bwurll3a, oryawwrTwruyy M2101
Mink$lyalan 1rclan cbrepub! Tw TKT. Masalatk buwayra «iopbrrasbl;
wnry;  KotTl'Sen(ralbl*ya$bl ymucjork \a wk! paN, uon rarcloblcla e3a ax$ii
boHacH C>on raMobina” kably bllan 1bx™ornln§ o’'raro KcHk4enina!
wdan burflza, Tnsku! NaoHya*) Ypan oll%egL

81lntclay cjub, TTera! eleten{ 1wk or~awrrblarc3a
Mnblyalarw bategac™™ ya't bow08§ik SuuyyHklarnt« 03TouMK bo3ii
br 1Ma $aslab rutMa, baler $1$letalarnt LBbk/1 eid!
kolrcrrmemlartny larklbly U15rr Albla, <x}&LWartn§ wucblatcbl
to'rMarcbl 51irmkrrasllil — 1a$Ad1 yllsMa Hwayra ya HO/iraazar



ToclW ar alnasblnunyTté lertenTail\ reaksi\aiancia kolablor 3Walléa
13burok elacli.

OclaTwn” asosiy nunera! Tocklalar§a bo luan bir Snlkacla™n eHuyon
Anylcla8lcHa: kallily 0,7-0,8 & Tlo&or 1,5-2,0 §, kaHy 2-3 nalny 4-6 §,
xlor 6-9 é- *eTH 0,015-0,020 y,. Oyuya! ya 3uymsaHklar bllan uabul sllrwan
rwnera! Ttoclclalar t™MacHka 1cb.axcla 1oYa 30'nHb, son”a oYacH. Kawl”®an
wrlar Ko'p Tlaclorcla boYsa Haw sonTtn» 03TOMK bo3iwrw, buiayra ya
&ywiaHklarcla Hblar konsenlral3lya5l sezuiarl1 cianalacia o'r8artayclr
Buytaklar bwuniiay Holalcla orlMsacka (vr ya snyw cblsansbl bllan MNuoloélk
Tnno$aba(larw $aslab LlracH.

Kably. KaBly bo&bsia rTkroeeTedhar8a saraSancla oclaw ya
Hayyon oraétrnuita ko'p boYali. Or§anl2tcla™l kal5]yntu; sanyb 99%
anyaklarcla 8§igrosiapat 3HakHcla boYacll. UYiklMlarcla, lerlcla ya sowcla
Kal3lywn§ rragon katcHr, (Jon(la ton Holalkla8l kably rraéonnw”
katayi$bl salson olcH berwT”™ uorToT yeH3HTayanéa kuraiblr
Buniay HoclM3a Tarkarly nery 315letabl”a (a’'su- elacH ya per!”erlk nery
gisreTasi g lebranmyYcHanHSbl orMnb yvboracH. Kably allt3blnuyuwa
OynaTtT Haw Ta 3+ ko YbalacH

Pox/or. Po3lor or~aTtrtnté HaTtTa Hulayralan(3a Tay]ju<l n ko'p
Tlaclorcla 3wuyak, [BH, $h3tan uyon *arklblkla, aso3an, kal3ry bllan
boMdan”an 3HakMa wucHraycH. Orualuk binkrtalar 1cHkla [o3lor,
rosroHpclMar, nukleT K13loiaiar ya bo3Hsa Marklbkla ncHrayia.

BioloMk Matayor]a™™a eneruya allnasHTuY!, aso3an enerya”a boy

boNYarn yaraiiHebl, wuuMH3bl, Takroer™k [o3lall blnkTalar
K0'cHwH3bl oraaH oYacH.

Oclart lanaslcla, 1axTttan 700 § lo3lor bor, nnt” 600 § 3kelebla, 57 §
Tm3knllarcla, 5 § Tlya<la, 2 ~ foncla boYacH. C?oncla Moslarw”, nortal
nvsiéon 3.2 clan 4.3 T8§ lew,. Oysa* TaH3ulollan orasla p”3blos,
Yono'oy Ta§' 121, LWxuT, &0'3bl ya 3urga MNosfor Hattaéan kKo'ra Ko'pros.

Po3lor or*atrtiia Jucla ko'p ya xl1llta-x!1 [unk3lyalarw e™a bl
&keler ya 113H o’ 813Hcla, K13101a-13bsior balan3Ttl 3adlasHéa, son Krryoslla
lao! uartasbl3blgan rasHsan. barcHa To(LLlalar ya ener”rya altasHtu\l
reaksiyaiar!cia, OblK ginierica 13Hurok ew/sl1.



Ma#wy. Ma&Ty xlorol?11mué  a3o3ry Kotponeniacr. Hayyon
o1Ban12T 1381 Ta”"Ty 3pebliik 1'Mnkblya8a eMa. LU T/ KO'p 4151T  3uyaK
Co"TasdMa entayclléan bolal(la. eniso3llaréa, uon pia/Tasica, ywnsb<xi
10’yrT asarca TaMiay tonlan8an 3Hakl(la Tay)mé. o oncia~r TarTywn§
TaumT rwypion ousllar bllan borYan”an, <H:MAwyalanTaycréan sbakl(la
boUac/1. Ooncla Ta”wy TKAcbrtT” Kartayisbl yurak [aoHyaiaT
burllisbl&a obb kelalll.

Na(™y. Bu eleten{ nmalmy xlorl<l $bakHcla o\up{ bMMan 13160l
ullinaciA™an rwneral TockblarTné aso31y yl3rrmm lasbkll elac

Kvniiallk oyua! iarkibléa 10-20 § maTty xlorcl boYack. KaTy, 3bn
Inr sbaklla ekstianzellyblyar 3uymubblarga 03ToAK  bo3ANT  bo3ll
LiiHYcla a&051y ro! o'ynaycl. O3TomK bo3Tw T 90°C 8a yasT Li3rr
nalny xloniA bl3obl®a payé&o boYac/l. blalny xlo<l Ol8awrTtcla 3wy
aJtaslunnylcla baT kafla abarTya*Sa e&a $1y”K ya, aywusa. ler bllan
Ko’p T”or nalny xlonc! {asbuarwa ajraiib vnlacH. blalny, 3bunTs<lek,
Kally baT, o3buoron icirak yodlan ~cla yen™1 3o0’rllb, nlartry 90-95 %
1 5lyd/k o”ab cbluarHalll. pon pla2Ttasiia®] uturcny kabAon!aTTy, 93 %
nalny bl3obl&a 10’«’N Keiart

Tenrmr

TerTr or™aTrT 1amasicia “mcha KaT rruclorcla nukroeletenl lartla
ucbraycH.Kal'Ca yosbH oclat ~amaslla™ rTuckt 4-5 8 8a len8. TerrurtTté
60-70 % ~on larklbkla 8eTo&1obT, 3-5 % Tu3kMMarck rroélobln ya”cla
KaT T7cki TrH 8eT 3a4yloycbl Fertenilar (kablara, peroks”ara,
3koxroTtlar) 3baklla ncbrayclAbuwkky M iHb, nTurty 1erttT8 70 % clan
Ko'pro~Y K]3lorocl la&buycbl yok! bujayra nala3 oHsblw {a'Tbloychl
813letalar larklbla K]ragl.o o1*an LE3rT esa asosan, rablra TocMa 3]laxla
{o”anacH. Bular oraslla lerrlLn, {ran3lfeTn ya “eTo03"enn ya bosl™alar.

MoT — KkaT rrutiorga barcHa (o,LuT azarga wmcbrayck. 3myak ya
sbhrcla aylinsa Ko'p ucbraycbA. Or*aTrT/a Mor, asosan, icbuactASan anyY
bllan kkacH.

Yoii - bu eletenltné blolo§lk abanuyaid u4a™onanmnon ber
MTKS1lyasl bJlan boy4”. Oran]ztciaéi yocbun8 asobly T/(lon
Nalrons~ton  ber Tadbl(Jecl]r. By ber or”aTrnkk yoc! altasblnuyTTé
Taikarillr. N “onctan yo/in! yumb, o'21mny, “OorToT - AFOK3T 31Mmezi



ncbmn 15bl*acl. Tkoksw larklbtla 64%clan or”g yoc! bor. Bunéan ~asbgan,
yoc! xban 1rayyonlatT§ {ayancb 1o’uumrlancla Skleroproletlar larkibkla
boYacl. OwaTrnuwa krllac™an yog oV~a Tabsmonan, Sny ya 03b 11121
larbblklan sabu! alfTax. CKMaiA3a, 3M\éa yoc! yeibisbTasH” engeriuk
busoa kasalll“ua obb welcll o en§ie<a yasboycbl oréawrTtlar yochbl
1o0'plaSb soblHyal™a e”a 3uy o’3nnllan, b3HAAar yo<i8a boyclir.

8woy $a\ollan
8nynTé 4anaga8l abatlyall.
Or"aTrrrkk 3amynTt” erkT ya binkkan bobl!.
Oréarrtaa \.abnasblTTw bosHuanMsbl.
. MTeral eletenllarnlné or*aw2Tclaél abannyaun
. Blolo81k 3unymsa”k larklbklagl TTera! eletenllar riusclon.
. CMaTwn” To(lclalara bo’1%an ebunyo)i.

oA WN p

MTera! To<blalar aknasbwwny”a oid e3! 3ayoHar
1 Or8anl2tcla erkTt 3uynT” Traston uanclay?
A) 1-2% B) 10% V) 15%
2. Paolrsblaylliéan or8amlarcla &myLLng 1LISCOMN:
A) 70-90 % B) 20-40 % V) 50-60 %
3 MTeral eletenl:1atT" (TK or8aT2T iarca balaracHean iATk3lyalar:
A) Brolo81k &uylK]HKlarmé 03ToMiK bo3THT blr xIcla 3anlab Llirac
B) Buler 515letalanTtng (asbkl1 eii3Ma kolennenllaTllé larklbly
(3rT mlabéa
V) Perten”atT” KolakiOn 8llaiAla
4. Tnokat larkl'blcla necba lo12 yoc! bor?
A) 64% B) 50% V) 10%
5. OyuaMa, 3ny(5ayoc! yeb3TasHé! uanéay kasalllk ollb kelaclr?
A) Enéerwk blwosn
B) "ancM” cHabel
V) KaTtuonHk



TAY81YA ET1bCMNU TESTbAKM1UC MYOBbBALL

1-A,B)Y,0

6-A

Ougsllar Tayrn$l bo’'ykba
2-B 3-Y 4 -A

7-V 8-B 9-B

MNuKleT 1«$lo(alar Ta\2lw bo'ylcba
2-V 3-B 4 -A

7-B 8-A 9-BY,0

1181leyoiAlar Tay rm» bo'ykba
2-Y 3-Y 4 -B

7-A 8-V 9-B

Lnplllar Tayrrw bo'ykHa
2-B 3-A3 4-B

7-A 8-B 9-B

YkaTtThlr TaY2lw bo'ykHa
2 -A 3-B 4 -A

7-ABY,0 8-A 9-A

10-B

5-ABY

10-A

10 -A



lerwentiar TaY2usl bo'ykba
2-A 3-A 4 -A
7 ~A 8-A 9-A

CorTonlar tayrus! bo’ykka
2-A 3-A 4 -A

7-A 8-A 9-A

10 -A

Mo(1(1alar ya wdey<unllar alTHasblTT Tayrubl bo’ykba

2-B 3-A 4 -A
7-B)Y 8-A 9-A

12-A 13-A4Y

tnpi(ltar abnasbl TT Ta\rum bo’ykba
2-A 3-A 4-A

7-A 8 -A 9-A

Ou&lllar alTasblnnyl Tay2:ill bo'ykba

2-v 3-B 4 -A

5-A

10-A

10-A

10 -B



1Uudeln kbloHar Tayrubl bo’'ykHa

1-A 2-A 3-A 4 -A 5-A
6-A 7- ABY 8-A 9-A 10-A
In-A 12-A

Cr&lllar, yoNUar ya n*eyocHar alTta8blnnyTT§ 0’raro bo®
TaY21151 bo’ykHa

1-A 2-A 3-B 4 -A 5-A
6-A 7-A 8-A

Bt01021K okbK1laruiH Ta\rvs: bo'ykba
1-A 2-B 3-A 4 -A 5-A
6-A 7-A 8-A3,Y,C 9-A 10 -A

MTeral To(blalar HiTa*bTum1 Tayxumbl bo’ykba

1-A 2-A 3- ABY 4-A 5-A



Cw88AWLlY

A
N(laplavon - A<laplablya -
MO081a8b18b-0rgal 112rLLire
eYoblblya”a“ayor’\c®a 0’28awuycban
yasba3b 5Harolllan8a To$laTt5hbl.

Aenylale cyclaze
AildenMablblara - Maralar 5Ti48a
Tan3nb Tlertell ATP <lan 31K
AMP bo3H bo'Hsbléa 1sbiirok
efacH.  Pla2tatik TeTtbranalarcla
boTacl.

Atderorwe (Hpbospbal'e ack! -
AlenoswcKrroza&blo®a ( ABK) -
Turakkab or*aTtk brtkTa; a<lent.

K18lolamT& 1kk! Lplcl1§1 ya

rboraclan Nora! rvKleotacl.
Hu]ayra ener“evkasbla TublT
abarwya™a e8a.
Atienortronoloslallasbla (AMP)
~ larklbl acleTn,
nbo2ayaPokl alk151olanim® blKa
Uolc84clan  1borax TUrakkab
or8aTk blnkTa. 'MuKleT
Kblolalar, koPertenMar iarkiblca

erkT Holcla mckraych.

Aidenorte 1npboSpbale acH! -
AtdenornHrH'osla kbicda (ATK) -
atdenuy, Hbora ya lNoslar Ki3i01awury,

ncb Yéan “aabkll Coptan
bukTa. TTK or8ar2Ttlarcla
n'yersa! enerwya Lualllycbl ya
a5°8ly blTtycmy ener’ya
Nanbal<Ur.

Aiienorule blpHo8pbsa~e
Acleno2TlTHo$#al:a2a(ATKara) -
§1(1rola2alar 3TiA8a Tam3umb ATP
TN/ parcbalawsblwde?21a5Hnrmnycbl
lerteT. Bunéa Nk oraaTrTbl’
ucbun kerak bo’l8n ener8iya
a’aHDb cbi14ac/. kaHy, nallly, kably,
TasTy tonlan yorclartcla
"aoHasbacl/.

AcHye cem*er - AKMyTarkax -
Mao!Tarkar- MertellnTy,
yiAmM bTkiAnNb  oHb, wuT
o’rartirnycbl Lisnu

EnryTe acl7|yalor — PerTen*
akHya(orlan - rertenlaTTé
MaoiHP  o3blruycbl  Toclclalar.
Bulal’ ko’ptcba WAl Tebl
tonlarkHr.

Ac(oTyo8T - AkKKTWAOIT -
TM3Kknl (0olalannT§ ousll; akiin ya
rworTwny o’raro  blnkisblcan
bo3lM boTacl.CLI3uans!! xu3u3siyaiAiLl
la'rTlay<W.

AlblTS$T - AlblTrT.
rang5121anl1sb <XJangb -
or8awlTTNS§ o’r*a xo03 ran8TT§
W&ra yo'uia; bu - o<lat ya

bayyonlar [en poplaTkla, K0'2
ran§ 1lor parpasbla wcbraycia.
Kan"! pl@renflaTTs &tler

yllT3bl®a KO *THK  4Myycbl &en
yokt  plalTo§enlar  TaoHyai4
burllsbl wrayll yunua8a kelacll.
(P~rTellablya) O’3nnHkKkKréa



bunwilay yOK]. nlart8 TaMut
5maricla yasbll ranswng

boYTasHAr 1r3ly o’r&ansb yOKl

las" | Tnbula’s1M(layvr berachl

AlbnTtT8 - AlluTblar -3my(la
yax3bl enycHuan oclcHy ouglLar.
Ko’pebIlNk o’3nnlk  uruve’ lanelagl
NaTé’ata ousllar larkibtla ya
bosbyalar éavicbraycH.

Allele§ - AHeHar (alleléenlar) -
Aow0l1081K xrovo3zoTalar bir X
~M3Tla™  (lokuzlar) pa Joylasb8an
bir 8ennT§ TMsobW 3bakMan . B
berblT" bar X1 ko'nT3Ma
nyo”aT3blw be]sllay™.

Ntiib - AnucMar-  orawk
kl3lolalar boslMa3yy, larklbiclall
g1(lrox5)1 aTT “mwb™a
alTasb&an. 0 '311Hklanla arolwns§
Ko’'cblb yurmnychbl ya

Jat{>,arTasbakllan 3Kantia TublT
abarwya”a e8a.

ATyla$e - ATWara -kraxrtal ya
AHko”enT TaHora cHsaxanéwacba

parcbalaT3b reak8iyasiu
ka™aHrblycbl [ertell.O’3"TUK,
bayyon ya 1TwuKroor§awzT iarca
KO'p.

ATylopec*t - ATtllopekiin-
KraxtalnTo larkibly OT3rT.
Kaiio3bka ya bn Moy
kKraxtalTtifné 75-80 % T Ilasbll
Wdl Yoé 1last<la “wnallra

rang8a kKHxK.

ATylo3ze - ATWora —-kraxtalnT§
Marblbly 81"  Kar*osbka va
bn*Moy iarkibkiazy KraxtalnT§
20-25 % T lasbkH MIa<l Yopg
18” 31119a KO'K lan§™a K/ecii

ATTO acM3 -ATTOoKbloblar -
larklbliclablryoKnkklilaTTyakar bo
K3/léurublbor or&auwk blnkTalar;
lablablaken”arua”™an.

ATTOlrans"erases
ATToMran3deraxablr -
aTToénrubLu brr TocHapan
»KKTCbl318a Ko’cbinsb
reaksiwyaiarTi ka{aHrloycbl
lertenHar.

AnaboH3T - AnaboHrr-
5ime2lanzb -  TelaboH2TNTS
Mar&bly M3t bo’'lb, ol
Toleknlalargan Turakkab or8anlk
bTKTalar yu]uclsa kelacll
(A$8ITHya*&lya).

Aniibloiics - AnHblotablar-
1 K100 8alll2T1al 0’813biul

{ox"ati3b yokl nlat! nobug

xmsmztyall"a e”a bloloSio &ol
Tocllalar. 2aTburné’lar,
baklenyalar, ak*ToTm3e{lar Yya
aynTt YUK3aK o51THKlar"a
(Ton3i(uar) bo3l ‘boYall

Aniabtotilarckn ogarn, bayyon ya
0’3unHkcla kasalllk Ly’ cllinycb
MmuKroors8ani12T 1ar8a "arg8bl

Moy<3alarlacH.



ATKIo*e8 - AnHholar —
2M<HrabaHar — owa/lcKu!
rabarH TocllalarT acl80rbalyalab.
Zarar5121aniAarvycHl KUMyomy
blnkwalar.

Anl|blone - AnHkoiion -

viranzpoll - KbIK  Toleknla3TT§
ncMa nmkleomclclan {asbkll {opean
bir A8IT1; TlrorTta*rton - KMK cla&l
0'218a T05 KoTpleTenllar
((oYcUwycebl) LgsTn]  (kocAonT)
aTalasb xn8uBlyaii8a e8a.

JinlTioTbollcy
Ar{une{abollllar- orSaweoTcla
15bkb cbluanlacluan YOK1

&uierlangan  WruMsbla  ko'ra
welabollllar®a o’x3Hasb kityoYlY
bTkTalar. MeraboH”aTT"
orzaw2Ttcla8l {a’sw”a “o’3danHk
ufaallon-  clarton,  pe3uHe!
AlalAga (3blatilacH.

AcycHcal aTtwo acll - AblkHK
atTokl8lo(alar — aHPalik yokl

ballaa’r  amrinok!slolalar. OHar,
NeionT, ley3sT ya ‘bosbsalar
bralll.

A3scorba*e  aeii! - A3kKorba*
bi$lora, C YMNatT ~ a\cla
6ny”~an yuarwun. A303as1
0 tiTHLWaréa, ayTuga, Mna'racak,

N8 o1 ualaTpw, 3krus Teyalan
Ya bo3unaiaréa KO’p.
A rBani2Tn1n§ nouplay 3barolllar®a
chilaTLL1§ T 1 osblracll. Askorbal

k13lo*anT8 YyeH3bTasH"n1 laysba
(%1n8a) kazalll&”"a 3abab boYacl.

A&corbal:e oxKlaSe
A&Korba®™ok3sMara -  askorba*
K1310(a ok3kMawsblw kalllHrbychl
lerten'..

An*olropHS - Ay*olrodar -
aN\Qlrol or*aTtrrlar - anoryaTk
Toacblaréan Kayol (aollyaid vcbun
rarmr or8aTk Tockblanu bo3Ml
Aallnycbl or8ani2t iar. larayon
Anyosbener’yas! (a.PolomrHer)
yoK! Kilyoy1y reakblyalar
natyaslla aJraHb cblymycbl
ener’ya (a. Xeto3Tlex) bl3obl8a
Kecbacl. Bwular8a éeyarH TharcHa
yasbll o’~THblar, 3uyo'Har, ba 2
baklenya]ar KlracH.

B
Tbe bara! weTbrane - Baral!
(*ayancb) wewbrana —soploycbl
ya bInkuruycbl *o'ditaldaT
cleearalab LracH"an bujayTtalararo

layascb yaya! yoki gallar.
MocMalarnté 3blTLU3bI ya
cKlWwya3! wcbun los14 batc3a

elazllk (ayancb \eeilasHu bajaracH.
AynT aZ2oclarcla8l kabl lanlab
0Yka213b xu3m3lyalléa e”a.

Bara! boity, kTeCo3oTa - Bara!l

lana, kweld3oTa — blyayra
xiycbun yok! klpnklan aso3iqas:
Tayiia  {anacba  KoYbl3bblaé!
birMTa. $lrvkiliabl, nk3lya818a

Ko'ra 3eTaoH”"a o ‘x511y(11



Btoerer§ellc8 - Bioener"eiika -
wolex]yar  blolo§,lyatné  bir
bo’IlrT; rTk oruawrrblar bayol
aobyaiA <&E\ouA  enerpya
aylariell Texawirrid, lo'plawSbl ya
3araTsb “alayorilavyr* o'ranacH.

B1oSen eletern*8
BlO8eneleten(lar - or’arusTt
lark'H<€a CKIATO ucbTayiA™an ya
TaunT bblo&IC abarwya®a e8a
Kiwyoyly  elewetlar (U&lerop,
yoporoa, kl5loron, arol, [as3for ya
bosbsialar).

Bio”en s3tATMbIN* - Bto8en
3iTblyataoHar- bayyon ya
o’abinHk lo~lTalancla  nouplay
3baroti™a TO3bl3blzb  clayorru(ja
bosH boYac8an biolo§lc [eol
Tocllar; or&anuun Te’yorH
rumiclyadlm  #AMasbta  yortarn

Llach.

BloloMcal TeTbranes - Blolo§lk
weTtbranalar - buyayra ya mnt&
tobn  tazurmalar]  (TLoxonc!nya,
xioropiaz{iar, ro3oTa, yaclro ya
bosbualar) T o’rab urraiA®an Lipic
- o0451] (arklUlK _Jra Tayéa
Slrvkuralar.  Tanlab 1a 3K

x55lyallip eSa bo’Hb, bu)ayra ya
mnT§ larklbly Li18Tlancla’&l
Toécblar aknasblruw Tab$mlollan
n*éonw ya wular oYkarllsblw
baTtcla abnasblrnsblw bosbLiaraas.
Hoz2ilé1 xaTonm  LU3bmncbakriia
KO’'ra, blolo™k TeTbranalar
erertilyaTtn§ bir wréan XkkTcbl

nnsa aylauslin la'TTlasbcla,

&rrenfaw raolLI§AN
bosbuansb™a, asab nnplu8lan ya
lwnyayralararo TlortallyaTn”

nranlsblaa, AortonlarT§

Mank$onal xu51utyal:lan ya
Hujayracbél bosbua larayorilanm
aTtal8a oBblnsbck*  Tlao! 13bziu)k
e(acLl

Btolo8lcal oxMavion - Builo§lk
OkyHllarub - barcba K
bu)ayralarcla Kecbacl18an

oKs1</lal$b - "ayl:arnl”8b
reakslyalar  yi84nmcLiss. — Burla
ener*ya bw)ayra)atT{* 3arllasbl

ucbun “mlay bo4”an 3bak! - ATP
Ko'nT3bbla yoki ener8iya8a boy
bo3bya blnkTalar boH(1a
(o™anacH. larayon  asosarn
Troxon<3nyalarcla yur berac/l

Bblogy - Biwolo8lya -LU&
orfani2tning (uUrnHsbl, \@1&si,
lun}aHsbl, keHb cb"8b y3
nyo]latsbl, {abrny wymnsbTalan,
815{eTalikabl, o'xaro \a Job12
lablal bllan TunosabatAanlLl
o’ anacu™an Jfirbly Mnlar rr’Tub
Biolo§lya bayo”a xo03 barcba
Ko'nT3b ya xumblyallar (Tocllla
amrasblnunyi, Ko’payxsb, 13l
o’r*“arvycbanHk, 3baro”B3
To5l1asbliAb, 0313b, barakal:1aniSb
ya bosbyalar) NTy, UTwwy bat”a
XusMely — LomMunyauanT  raagi
efacH.



BwpolTters - BwpoHTeHar -
yogon ToleknlaH wbny bTkTalar
(ossLLar, nukler Kbloblar,
poH3axanckar) bo’Vib, Tolekulas
KO'p Taiolaba TKror!anacH&an
lacblk ToleknlaH TomoTer Yok]
nlarTné 418tlanclaln boral”

Bio*ecbrolo8y - Bto*exnolo§lya-
bloi0§1k TJarayonlar ya otllar<lan
8aroal  rumyo8lcla  [oycblawisb.
Bunsa 8en Tuban(Hsn8a,
Uryrblar batga  luyayralaru
0’3Arab naullan yoréartiia
aTTok310ralar, Sortonlar ya
bo3”™a ToéclalarT 3amnoabla 16blab
cblpan3b, yeT - xasbak acblu/lar.
Ferreniar, aniAbloiAblar ya
bozluglarit rTkKiobblo”k yo'l
blan simier yllsb nanklan kHacLl

BrocbeTkry - Broxirtya - 1Tk
orSanwziiiar  Kityo\dy {arxk)blT,
vlarcla  ncbraycHéan KMnyoryy
blikTalar LUrnHsbl. yarlazii
K1Tyoyly xo85alan, Vo3l bo’H3b ya
Parcbalai8b yo'TanT
O 8ana(Man lan.

B
Beby/lro*enases
~c§lUroSenaxalar -
°k8looreémklara 3tlwa Tanxmb
&rrewlar. KnTtyxnuy
blnkTralaralno binclan \ocloro*1T
°bb bo3lk]a818a bensb

reak8]lyalanw kalaHr 1|/,

Oecarboxyla8e
OekarbokslUarablr - Hara 3T19"a

Tan3unb TlennenHar. ATTOK18l0la
yoK! kellik181olalar
Karbok3*nrublT a™aiisb

reakstyalanT kafalirlaycH.

Oeoxyrilbonuclea$es
Oe20k81rEbonmklearalar —
§larolaralar BTM a Tanaub
[ertenHar.
Qerok3Ttbonvklemnki8loblaT T/
parcbaanib reaksiyaarii: kalllHr
uATacl.

BeoxynbonubleLue acM
Oerok3tbonukblin K!8lo(a
(Or<K) -nukler kislolanT& bir
Wn. Ttk orSawrrlarcla i8)y
beLlarw 3a41a3b yar™lasT!
ba"arac!!. Aa3o03an, Hyayra
yacbyasbla, 41sTan TKoxonénya ya
xloropla8llar<la boYacll.

Oeoxynbo3e - Oexokslbora -
ockHy mMeyo<l; clerok3stbonmkleTt
K18101an1lé 3Haker koTponenH.

01aly818 - OiAalll, a*ain3H - yuuon
ToleknlaH bTkTalarclan
TeTbrane owal (MNAwya yo'H
bllan swny1 TolekmlaH TocklalarT
a’aii3b JarayoLu.

E
Enyllronwen'al pre(cHon
Ekolo§1lk basbora* — oéaT
NaoHyain  (aBT yoK! labny
aMayonla® na*yazlcla labny



MAlfallnrg Allcdlay  bo' 115111,
nyotawsbl ya «pballn oblTéan

ayiib berzb.
ETurontenbl «H3aB"er
MkoloMk baloka( - Ko’pTcba

oliam xo”aHk {aoHyalTT§ rablly
Jarayonlar8a teY0511a yobl bllyoslLla
@51 TrayH ro# beracH&an labuy
Te’yortdan clle{laugblr (Tabalan,
uroaaw™Noacblllk). Bwu  nouwlay
"ATtocLly oy baHar*a oHb  kela(H.
AynT Joylarcla aboH yoppaxiwa
ATH3bl barn TUTKT.

ErtronTenbl \yariarobe
Ekolo81K Ja\on, eKko1081k
o’rrcHuy-{ablalllTg nr

Tay|u(LLU§T1l 1aTTloycH1 barcba
ortlWar nra’™rw.

Ecolo8y - Ekoioptya—
blo)oélyaniu§ o’brnnlMMar,
bayyonlar ya 1Twkroor8ar2Tlar

bHan o’raro batcla aAd - Tubl(
aro TunosabaiAarwiwz UTWTY
Aonunwyaidanm, 3bnnT ek o0<3ar
bllan blo3lerawn® o’raro 1a'suun
o’r"anmycbl bo'HT1l. Blr 1urga
Taikub ~ boY™an or§aiizLuar
ekolo8lya51 - am! (0) ekolo’ya ,
nymnbbTtalar exo1081ya$l -
5lneko]o8lya. oéaT ya Tubii
o’'MakMa® o’raro Tuno$aballar
TnatTtolan baa”a” ekolo§lya -
80'51al ek0108§1ya <leWhb<3L

Expression - Ek$pre88lya-Serlar
natoyon 1J8l, Semlar ek5pre$blyabl-
aTa 8en rotonitan anlsalanuycbl

bbI*TWw” Menolpéa  orSanwrTnTs§
ya3ba3b 3barolli”a uarab naTtoyon
bo’'Hsb éa”aa.

Exon3 - Ekronlar - 8en (3blK)

mreé “enelic axboro™a e8a
bo'l8an, ya'T armokl15lolalar
Ketina—kelll§uu Wbebl oychbl
(kocHoycbl) bo’1a&L Ex2onlar

T*ronlar bllan "allatb Iuracl] (L,
1nlron).

Elon8ation - Elon8ablya,
cbo’rllsb, wurublawsb -

blosT 1e21ca KoO’'p Tarll
AaN\lanlampn ya poHpepLu!
2ar{1T T 8 urnn”sblsbwa  oHb
kela(%an Jarayonn.

En(lopla5TaHc lace
EngoplarTtatik *0'r —cbkl
TeTbrane virnblangan Jlora!

bu]ayrani18 1uzlTta KoTponeniAa.
I X1l enclopiaz T auk 10 'r Tayu(l:
3MHaA (Mbo50Ta812; rabarl/
To(1<lalarTt 2arar3lrlanHnsb
reaxblyalarliu ralaHr1aycl1,
Sbuniléclek wmnéa  HpicHar  ys
weN\ock/iar 3T erlla bat(la
HkoeTnn”? parcbalaieblcl3
15511roK eTTchl rerteniar
)oylasbéarn) ya clorecer
en(iopmaz2Tank (oIr (nbosoTtab*
nnéa ousl snuer! sobar boMacl).

EnryTolo2y - Enrlnioloé*Ya ~
bloklTyonwé [lerrenar Trilsb**
yarHaa ya lertelllaiiy reakuyal®
KTelikaa, lertenHarnT§ 1a s*
AL  Texani2T iarm vlamlB
{a3Tl, noTenkiaimrast ya



boSbualarit o 'r§anuycbl 3obas! .

Pba™ocy 1815 - Pa™obl™or - 1)
bayyon O0Ol”anlxtlanTtn§ blToya
YO51UUBL HuwayranT§ toblclas1 kalAa
Takrorolekulyar KoTplek&lar,
bak*ernyalar ya bo3l”a be”ona
Janacbalal “aT”ab oHb, parcbalab
yvboraéwan  arayon; 2) bIr
bm)ayraH or”atrrblar yok! 3ocla
KO’p buwayrab orSawe2T arnTy,
oypall bart ™IS w3vH  yoK)

oyl 1arm81H.

Pbenolo8y - Menolo8lya-
blo10é1yaniTs bnk {ablal
nyojianisbkiasy  yI1  bllanwn§
abTwbTny! bllan

Tay3urwy bocl/i$alarnT& nawioyon
bo’H3b Tuclcla{lan ya bn
wiuchalarT tel§alay<lléan
3abablart o’ruava™gan boYuu.
Ma8alan? kw/lak ya 8umllaTtTth
ocblU3bl, c*m3blaTT” ncblb keHsbl
ya kelasbu bayyonlafllng, &bk
mclan ny”~’oT3bl.

Pbenolype - 'enoHp - orHanwin
HoAAce]l TodawsbTw”?, Ta’lmnTt
bosulcbkla "enHpnTé *asba! Tbk
bl/en  o’raro a3y malyabicla
Yu*a8a Kela”éan barcba xu3wyal
ya belSLlar yATc/13!.
bnrywe wblbl(or8 - HerTen!
~"6"bkoHan —  bto-KirnyoYwy
leek$lyalarga  13aurok  ellN\cbl
@llleTtlaTlng KablTk HaolUMyT
Aytasbiawychl bTkTalar.

lertenHar).

P
Ma3zalan, o"dr Telall w2lan, bar
XJ1 rabarH Tockblar.

EnxyTea, bloloSkal cably8*8 -
Pertenlar, blolo§]k
Kabl»xalorlar — barcba 1wk
orSawrrtlarcla bosll boYacH”an ya
KalaHralorHk \eilazill ba]arcb8an
o5l {ablaLll Tocl(lalar.
BrokiAnyonuy reaks]yalar lerluwrl

o3blrach. Oasllab acblkp
rartbnrn&*lancla al~lan8an.
AynT nbonunkler Kl3lo*alar
(nbo21T1ar) baTt lerteniliay

Maolllkka e&a (8. En2/inolo§lya).

Tbe numwber ol roCabion 0? *be
enryLueB - FlertenHarwng
aylaw8b BoT — (ennenl avkslTa*
blMan loYa lo‘yT”an ya4*; blri~cb

reak$]ya Tab3uHea aylan§an
anb5{ra{ ToleknlasTTé 30T.

Tnbrillyar ougsllar, lolasrmon
omslllar — 3uycla enTaycu8ar,

ipe1-Ton. aso3an 3Kl ura o"3v\1a™\

PvbrT - PLUrw
{arklimar

— wupn plarTa$l
myiia  enTaycHSan

ouar. P]bnmnoSen-(lan “on 1\3bl
payiiéa bosll boYacb.

plbrifb8en, bloo/1 pro(ew
pibrro8en, con <HBW —
onn™é  wywsbraa aso3ry  rol
oynoycb! enycb8n Twurakkab
ousl.  pibnnoSen  preparal/lan

nbblyoun'a yo*arecll



Pblo®ener - WlUenex —
TaTuT bir bayyon, otblTHK (O,
lvrkur, 310, Mp)nTé eN\olml§on
lanxty (araugryoid.  Prlo§;ene2nT§
ens§ ieyn yans! LW TT8§ bosM
boH3bl bMan VboiaN\arg, .

PbLloborTone, plan< bortones -

MMo8orTonlar, 0’&vinHk
gortonlan —  oI31THklarwung
Tax3um3 (azo3an ucbkla&0
loMTalarl(la bmll boTacH"an

Artolo8lk laol Toclclalar. Tasw
Ivpa pas* rxorerlTal3lya(la
nawoyon boTack ya o‘3ullxiriAa
0'3]3H, nyo)laT3bl kabl HA 4alor
JarayonlanT bosb4ari3kia 13bllroK
ebl).

Pbl*opa/ilolody - Kkopaiillotya
— o‘3nnHK kasalHklam, wlarTn®
old/Al oH3b ya clayolask cboralas
bas Kb~1 an.

Twllkled bubbles - Polllkulalar,
pnlakcbalar — bar x/1 yarVa ya
Mylawzll8a e8a boT”™am ywuTalow,
icbl bo3b Ixdbllalar. Masalan, 3L

erw2unyclnlarré  LWxurclor<laél
MNollknblaniaa VixuTliryjayratar
nyo~anatA.

PbospbolplLs, TK oll3,
pbospbatiiies -  PosloHpMlar,

Turakkab yo™Yar, lslovcllar —

Toleku]alancla loslral Kl3lola
LULLycbl TUrakkab bpkHar.
Tarkibl8a willlzenn, yo§‘ Kilzlola,

arol LUWlycbl blnkTa ya [oslor

Kl3lola KKacll. BioTeTbranalartT§
MWH3blck Tubl T abarTyal:8a e8a.

Pbo3pbopro*et$

Koslopro{etlar —
arvnokl13lolalar ya o3l ki13loDbxlan
lasblal HOp”an Twurakkab ougllar.
Bularéa 3umbla® kareTt, ba’<3a8l
IxlulT lar rmisol.

Pbospborylaréon Ol pro*eTs,
3pecla! enxywes - PoslloHan”an
ousllar, Tax3m3 Tlerrenar —

pro*eTkKTazaiar yorclarTcla
loslorlarmycbl TeTbrana,
nbo3soTta! ya bos3”a c"slar,

Bunéay [loslorlanisb yaupanckal|k
abarTya’a eSa bo‘Hb,
bo3b4arnycblHk yarrlas"t bajara/

Pbo3pborylaiion - KoslloHawsb
— orfawk To(Malar Toleknlaszléa
lMslac kizlola LoM184UnT§ KT3bl.
Buncla 1a3bs41 enereTiK resurslar
enelpyas] yuuon ererseiik
brkTalar (ATP) ener§]yas8a
aylana(k. Ilck: 3ub3lral, oxksMaiayY
ya {blosbletik lo3loHaT3b xLlUan
Ta\)N&

PHcHosynlbes!'s - Pblo3te/ —
unyosbuilé yorm|»Hk enerya5l
ra’sTiia yasbll baréH o'3TlUHar

xloroplazliarcla ya aynL
wilkroor*anl2rlarcla arnor’alK
Tocklalar (3ny, Karbona!

angl{n()(an orsawk woclclalarmr8
Hosl  boM3b JarayoT. Buncla



atnoseravia
Brad Il

erkT Ki8lorocl

118bt reactaon ol pHcHo3yn/1e”3 -

MNo(o$T(ermws§ yorn™'Hk
reakHyalam — auyo3b nun
erer8ryabl  lwobl®a ATP vya
KAOPbBI2 Kabl K1Tyo\.1y
ener8lya™a boy boY”an
Cate(:e$, 3ex ll - Catela,
ywy  buwayra @ —  “apksc!
lo'plarll xrovo3oTalar8a e8a

LWxuT-bulayra ya 3pertalllrok!;
bayyoblar ya o'3knHblarwné
urn™awsb |arayowrcla  bu-bin
bllan up'&bLLsH x13m3ryaiiys ega.

CaTte”o§enell8 -Care(u>8ener —
JHWY lrvjayralar (8aTteblar)nlné
Hoo1 bkYH3b ya yeiAH3b Jarayolu.
o aTeiwoéene2nT§ Toblyatd, ]T31y
lnyayralaTtT§ nycylauizb ya
3kaklMaTBb claNcla bula\Taianiing
bodbHBbIANT  Tax3u3  yo‘l bMan
awa!8a osbln3béan iborai. Bu yo4
LLleyox cleb alalad/l ya SaplcHcl
*o‘plaTH  xrorto3otalarua e8a
Any bu|a\Talarnm™ bo3/
bo‘H3blT xa’ Tk/laycH.

OaTtTa-aTtTolaHyacM (CAPA)

CatTa-anHmnoToykl3slo*a
(CAM K) — aTinokisi01a;, asab
MrmnTT" f0'r*a*cblanéan bin.

blnkTalarnTt§ Hosia
reakslyalan.

Boe3 no* redwre “*be
reacHon ol  pbol:o$yniile$ls

Polo8lMElllng yoru§'Vik blab

bo*1)sb

aflTayll”an reakmya$l —
Karbona* awpané ya 3aN\clan
rolosimler <a$uabki

Tab5mlollartilé bos  belN3blT
{a’TbloYcbl reakslyalar yr“tcHs!.

0]

CaTtTa rays - Carrta-nurlar
— gqar3sa elek!rota8tl: nurlar3b,
ya'w 8aTtTa-nuriangb nalya5icla
bo3l1 boYacHuan rwrlar. A(oT
yaclrolantn§ yeTTH3bl ya yaclro
reak3lyalan malyaslcla bo&11 boYaclA.
Jurla kaKa 317r3b, precltel ya”3T

icbl8a KT3b Xxu3m3wyaii8a e8a.
Oeleki03Kopiya, narora! uUkb
I1sblaricla ya bo3bsa SoKalarcla
lNoyéa]arlacl.

Can”Ho3Me3 - CanS/o2l(1lar —
g1aia1 Kblola uollk™anT *Mn\cbl
blwy or*aTk blnkTalar
blsoblan®an “~koHp”~clMar yakLLl.
bleyroHlarung» parTaunk
TeTtbranalancla ko‘p rnvc|(lorcla
vcbraycH. Baklenal 1ok3Tlartn@
relseplon bl3oblanacu Opat
owanl2.1Téa “an”Hcwckar rsckT
ya (urllisblnTé o‘2”an3bl asab
Ka3zalllklanga 3abab bota<l1.

Haplol(1l, 3T|*le, 8ltple we\ -
Caplol{, yakka, oéclly ko‘nuwsb



— Mapio1ct {o‘pJarT xroTvosoTaa
e”a boY”™an bulayra yokior®awrT.

Napbx! $e* ol cbroto&oTtes -
Capio] lo‘plaTtH
xroto$owalar— prby luyayralar
(BaTeblar)éa ya prolllaknka
laciblrlarmw  o‘r8aracll”®an  Tan.
200l1081ya, tibblyo! ya yelennanya
lanlan blflan bo™Tu,.

HeTo8lobw - Ceto8lobln —
uon ousll. Oclat, uturk]aH ya
bar1 wmTuUrbiasiz bayyoblar Lol
{arklMa~] {erTr a”oTbl A mycbl
Li2l ran™H nalras piA*teniA. |l nalras
oH3b  a’rolayiclan  lo™nnalarba
Kizloroclin ya 10~ iTaiarcian nalas
oHsb a'rolasi®a kKarbona* an”Kkblw
oHb 0 ‘1a/

Cene - Cen — rray ow/l. 014]K
(Yirmziarcia AXK) TobblasTTé
bir 4151™. 15y tlFonTt”yanTt”
AwlsbH ya MNinkstna] birHs.

Cene en8rteenn§ - Cen
TuHanAblu»! — rekoTblnal:
01YK]ar *exrnoloélya$l. Ceneidk ya
blokiuyoN\4y wm3vHar yorbatlLl
or*atrt yok! bdgyra blolo§lk
Trortaifyasiu cYr”atTtb bllan
lablaléa wucbratayc™am, yan”
xn&nslya™a e#a bol8an Senlar
{o‘plarw ya 3bu azo3ga yanel nay
barnifa roiiarT yaraiasb.

- Cenetik (ale1y)
Xrorosoralarcla

Ceneiic Tape
Kar(@lar —

Benlariné chlrwi [arkch
“ylasbl3b cblrTta3sis. 8elekston
T3blaréa ya narany lackpop*larcla
TnblT abanunya”a e”a.

Cenetac coge - Cenetik (irmy)
Ko, — USlyTtlrorTtablyat Ta’lur
bel«llar  yorgarwiifa Voclalabb
AIMIH; W K T 0 1eKM1a314as1
rvKleolA(11ar lariibl. (aci7]
Toleknla51(1a8l aTtTobl3bblar
lainlbEa aylaniamsb (Yarpta yllsb)
upl(lalan y~YwH3!. Oeneuk Kop,
b1 koéon yoki Irfplel éeb
ablacll. HaTtTas! bolb 6’ ko™on
Tay)ua, 3bllarclan 6Man
arTnoMoblarw Wikialay<L;
nol8n 3 *a31 poHpepiAia raxgix
$T(e2ww8 *aToT boulLANHEMN
biLLiHacH.

CeneiAc *arSe*, §eneiAc Tarker -
Ceneink bel8l (ws3bon), Senerik
Tarker — Map1]  rel3essly
80T02»801a(la naToyon boYacH"an
ref3e5lY &enlar ya vlar MNotoT Jlasa
narora* 41]ta®8an bel”lar.

Cenetic wlortation - Cenemk
Tlortablya, My axboro* —
a\locfar"a  ajgocllar(lan “enlar
lo‘plaT! Slaiala berllaciaan 15ly
LL)iTalar (8emlar, xrortosoTalar,
3opia2Ta, beyayra or8anoicuan)(ia
loylasan orawrTtTny [MwH3bI
N\ayBaéw o'é rsi(lssl axboroC.

Ceneric3 - Ceneiika — Traya! ya
o‘2MarmycHanuk  baflcla@l  lan.



Hoar”n, raton Semel]ka3lSa 1r5ly
orllarw masMan nas3l8a o't43b
ormnyanma™ it ka8blr  ele;an O.
Mernclal ya 1M51lyaTiu§ Xrorosora
naranyasw yaralean T. Moroan
aso3 3o0léan.

Cenea conmection - Cenlar
nlawsbl (1MNebl$bi, bTKisbl) —
8enlartn TayuT 1a*ikla bir
xroro5oTacla JoylaTsbl ya
nasblan nasl®a TaydunT bir
KoTbTablyaaa, blr*aHkéa

Wa3bMan bolcla oYisbl. Bum boi
beMlarnT?, nmnublas»l
Wupbkblawsblfan lany ul1axK.
TWasbMan  8enlar  kro$$r8o\er
payl:1cla burflach.

CloTn« 8enes - Cenlarr
bloblasb — oYa lora boldaél
TauuT “eut Yokl 3bu 8en

yoréarwéa bosfl boYacb”™an <51
KO‘p nuuckaéa a*amb oH3b n3ni.

Cene Tl —Cenolontd — LU yokT
popuiyaisitya T<i[NcWanca Tay]ucl

Senlar 1lo'plann. Markur “~wmH
or§awi2T 1an8a x05
'TwalstyalaTTé {er-Ter
HaylranHsbl bllan xaraklerlana(K.
A(araw lan8a A. 8. 3erebroyakry
KTran (1928). Oenoloné
populyablyawT> allel iarkiblT
beMaycb.

Cenote - Cenotr — Oenlar

Yi8Uncl18l, xroto- O 3oTtalarnT?
38081y 8aplo!(! 10‘ planii.

OenoTnT§ 8enotipclan rarml
Sbunclakl, n aynT O\ Yokl nayTt
eTa3, halk blr (v xarak{erlab

Teracl,

Cene 3y8*eTali«
Cenoslg*eTaiika —
orSauw2lnlar barcba {ak3onorTk
Surnblan OMKS$TT$S* rmkleoiA(LL
{arblbIT o'roanunycbl lan.

~

MK

Ceno*ype- Cenotip — blron bir
201 yok! may barcba 8enlanning
y] 1151 boulb, MBly TTOMTk151lya
asmsiA Nazbk Macl

HybrMota - ClWlin/loTta, ~0’8b
Hwu)ayra — blron bir ToyclaH
blnkTaTn& 3blerbwsblT razl(lan
nab5l”a oYkarac”acuan Te’yorH
blyayra bllan aralcla cbek512 0'313b
(K0 ‘pay15b) XnsnSlyanéa e8a
boU™an rak, 3blsb bgyrablnTe

N o KM S5 (1an bos boYuan
ratay bu)ayra.
Hypopby818 -  C1pOif2

nturblaH Hayyonlar bo$birmnyasi
a3051(1a 3oyla$b&an rcbk! 3ekreblya
bez1. Olpol2 13blab cblsarackiéan

onmon ortanizT<iasi Toxd(lalar
aknasblTw JarayoTT
nyé‘vlasb11riscla KaKa

abaniiya’a e8a.

His(Wne - C 18 — ko'peblLUK
opgslllar  {arblbbla  wucbraylll"an
rarmny arTrnoki3ioia.



Hblones - CM$lonlar — o"3unHkK
ya bayyon bulayralan yacb'o3Ma
ucHraylan ar\quun  ya  HxT
upl(lalléa boy {3bsiony
xm5u3lyalll osasllar.

Clyco8en - CHko"en — bayyon
kKraxtaH. Moleknla5l §luko2aclan
iboraz; oclarmt\. wnmrllaH
bayyonlaTT8 aso3an Jer\ vya
Tnskullanga bankla acblu]
ratburn™"Yarcla7 KO'K-Yya3bl!
SnyoYlancla lo'plana(11™an
pol3saxané. Clrko”en Takka]o‘xon
(1A <3 Haw Xop/1&an.

ClycoHplcl8 - CHkoHpkllar —
r8leyocllar ya Hol(Uarclan lasbkil
lop8an Turakkab blnkTa. Bo1081k
TeTbranalarT§ 1a3b41r 413rTCcia
ucbraycb.

ClMkoll2 — 171K
orfaweT arca  “wukoratn§  wX
K~"oXa3"acba {ertenXany you
bllan parcHakwsblT laTTloychl
araerob”™arayon.

Clycoly818 -

Clycopro*eTt3 - CHkopro*erlar
— n8leyolllar ya
atTok13lolalarclan "aBbKl'1
FOp&anTurakkab  osasllar.  ()on
raréobbla® ouxllar; ko'pcbLUK
lerwen/lar, Tewbrana os43zillan
111150! boYacl.

Clyco$mle - CHKorMblr — 3bakar

foymAaian  ya bosbfa or*aTk
‘brkTalarclan Xasbki/ Xopkan
To(lclalar &Mvilia Ko'pcblUs1

acbcblas la'téa e8a. Barllan
ibblyoXéa 1$blalllalll.
Clycerkle$ - OWrszenlllar —

§1hsenn ya yusion T o0iekuniaH yo§*
Ki5loXalar etin; o'aTlK ya bayyon
bujayralancla XoManalll”~an
yo8Uariin& a3o3™y 4151111.

Clobwe - Clobln — éeTo”obLu
045111. Har Xl bayyonlar
§eTo810blTCHASL Mars  aso3an
élobT bllan Be1Mlanacll

ClobHN8 - ClobuKnlar —
suyvllirit®an LrH enXTaarca
ewycbl ockHy oasllar. OukkakH ya
woyW ekTlar wmnrmn8dnTt”® 25051y
0451H bl3oblanacb. Oon 2arcioblcasy

21ccuanacHaiar, ya'rt 8aTTa-
&lobviTlar bat  3bu  ossllar
yakLLI&r.

ClncaSon - Clwmka8on —
03402011 34 be2l SOUNOML
TrevHN gonsioT anxa™oT3iA.
(Inka™on 1a'3lrncla ~ |ko8ennwué

parcbalaw$b! Xe2lasbac T \a 40 L&
§lymnkoranTt§ T/ A&on ollac/l.

C tnconeo8ene$t$

Clukoneo8ene/ — §luko2amilB
n8leyoé boYTatan TocMaiar(ian
biokiTyoY1y  3arayosi(la boal
bcrHsbl.

Cluco3e -OukKora, nrnt 3Hakan
— 8eksozalar “urubl®a Tansub

Tono3axarlLL. Ken§  Xarz ai8an.



Hayyonlar ya
rMVKroor8arizLiia T 1@ TublT
erner8ya Tanba! bloblanack.

Clnlarune - Clu*att —

o‘5lt/klarcla arol alta&btunyl<la
Tublw ro! oYmaycHuan
aTTOoKblOLL.

Cblanta”e aciil - Clu(anii( Ki«ola
— TublT arrokl§lol:alarclan b,
Ko'pcblHK ougsllar (arkxbléa
ucbraychb.

Clulalllone - Clulaiaon — barcba
ik or8arrrlarcla wcbTaycHuan
Lpepiaé. Okalcllanisb "a>1av1"&b
reakslyalancla kbiarok elllcb.

Cln(elwes - Clm(eHnlar —
§‘alla 0 ‘5T11MKlan (loT(la
ucHraycH"an,  kucbsiz 1*ony

enlralarpga enycb”an oécHy oagsfl.

Cell - Hulayra — barcba unk
orSanwewaTTé o'rMan ko‘paysH
Ya o'nT bo3sb3ansb
xm3uuyanan8a ea  3MWKITa-
&Tk3tonal blrHM; eletenl:ar LU k
Veillh. Har bir bujayra vcb asos’y
h3T: p1@2TaweTTayaciwro ya
$iAoplarTa baTéa vnclatl
or§anoi(uarcian rasbk/1 (opacK.

Gl a™reMa™on - Huwayra
a8re8al81lya8l, Hu ayranT?
*0'plaTt8bl — lwjayralarclan Ko p
L)ayraH 10 Wp1a T 1arLury,

OlwnlatT Ki3lolbBl ya Hrr8a boy.
Owra cbl*lMéa baTt or rr™orchl
mcbraycH.

Col]l coTplex - Colp apparain,

Cop Ta]ltmasr — cb3ka™ton
TeTbranalar ro‘plarr ya
pulakcbalaréan  Libk/1  (op™an
buiayra or§anoicH

HoTolo8y cHroTosioTe»
CoTolo81k (0x8ba8b)
xroro8oTalar — Torlow081k
berMan”a koYa o‘x3ba$hb boY&an
bir x1blagl Xroro3ortalar.

Bular bir x/1 Senlar lo‘plalmiia eMa.
01plol<IH or8aT2T 1arca 8§0T0lo81K

Xrotosoralar 30w CKATO JuiA
boYacb.
Cunawne -Cwuawn — punn asosl;

nnkleT Kizlolalar, nuk)eoHLLar ya
bosbualar {arknbléa ncbraychb.

H
3bakHaT3b “a”ayoT. OrSaweT
Te'yorb nyo”aT3bléa yur beracb.

Cell clUTerentdaiion - Hiyayra
cHMerenblablya3s! —  gs{labkn
blyayra bir xI1 Tas3as”an bar X1
1x115051a8:8an HO'yTw
bu]ayralannT§ 3baklaww3sbl.

Cell en'ry - Hun]ayra k»niAnalarl
— 3voplaZraclaul nollr™"yT
bogllalar — Toclclajar altasbTuy1l
Tabsulollarl JaTt”~kArrta boMa
lo'plarm\cbl o™l ya Kraxrtal



<Sonacbalan, woy *oTcbllan, Wb

XM pl&rten!lar, aynT T[h2artn§
Kn3bllan ya bo3"alar.

Cell cen(er —Hu]ayra Tarka2l —
werbrana512 Trllsb”™a e&a bir-
bT8a T3baan perpengkuviar
Ayblb”an  1kkka  3enii-toblan
iboraz or8anoi<!

Ce11
TeTbrana&!,
TeTbrana,

aszo3ann  (X"ar ya
LL3blo! *opSar buiayra
$Mopla2rablll  *a5bsl  Tvbia<lan
yok] butayra uobwYHan (oATrbk
bnayralan<3a) ajraHb LUracb™an
TeTbrana. Yy bu]ayrant®

yaxIk1181M  1a'ttlay(b, buwayra

TeTbrane - Huwayra
SVoplarwalk
pma2ToleTTa —

Hplc/erclan

8econclary &lructure - 1kkHaTcbl
3(rmk(ura — oa’lllar, nwukler
Ki51olalar ya n*eyoclatté
yoclorocl  bo§‘lar CQulayH  bosia
boYall"an iArllkbl

Thbe 1wwuuvne 8y8*et - 1T1TUN

(122t — HHToya Allnycbl (121T,
oroatrtiaa’ K1Tyoyly
Tex1(klarw aT”asb, blLL3b

xvbn5lyaiiSa e§a bod™an (121T7. Bum
1TNT& yazilaz bayyon \aoclaT
or&aTtrruia KirS8an bar sanéay
beMona Tocll (rwkroor®amni2T)si1
anlulaeb ya UT ballarall eTbiaan
iboraz.

bMan 1a~ 1 Tnbn  o‘TES1(12EL
aouaarmbo”fand Mmaia

Cell Nleory - Hu|ayra naranyabl
— blolo§lyanté en§ TublT
naranyalanclan bin bo'Hb, wnga
Kora barcba Nk orSaweT!ar
buJayta ya wutHe, bosHaknéan
lalml  lopéan. 1838— 1939
ylarga M.Xbleyat ya T.Bbyann
13blab cblauan.

Cell layer - Huayra uobl™d —
{aa" o‘51umiHk by Jayralan8a xo3 ya
plarwaiik weTbrana lasbsanskla

Joyla$b8an ~oblL,. Hu]'ayra8a
HAalllaHk beruychbl 3eHubra
lolalanclan tAora* bo‘Hb, 3bak!w

3ailab TracH.

I

1tTuno|*lobnlte
1tT1|wo8lobvHnN, blToya ousll
—be8ona (yo!) To<Malar —
an(léenlar bllan o‘218a x03 binkr3b
xu3m3lyan8a e8a Turakkab ossll.

OéaT vya wututasaH bayyonlar
yotcla bo‘lacH
1tTunology - 1lwTwnnolo8lya,

oréanw1nning blToya reaksiyaian
— rwnunire* bag”atg, lan.

11Hinclon, $HTMlaHoN

1In(ivluya, "o22'a@V8&b — 1K
azo$y  Arob™mk  Jarayom @ —
uo”tabsb ya 10 X1a3b

JarayonlanS8a a$ab Tarkaz)anwné



o‘raro {a’3T. Bunpga bsa
3arayonnT§ bos11l Bo'H3b!
yarartasarsbl blzoblan”an

1KKTC1H5TTé Haw To0”aT3bléa
3abab bo lad |

1rtanc$or — blukmr,
yotalmycbl — wéT3blanéan
Mlerrenllarnt8  bo3ll bo‘113blLu

lerlalllycbl Tonéa.

Inlfortalton KN\J1 - 1niA)rwa™on
1K, yosKacbl KMK, uolp KUK
— blyayra oasllannwé 3Tieri
ncbun  f0ld, yoskacbl bo'Hb,
“ernelAk wnlorTtaisiyani OblK clan
poinbo5oTalar™a ko'cblracH.

1A eS0we& - KMorrtosortanr
— evikarnoHar biyayraskia~
nbonubleT Kbloll ya ouziA®an
Jlora* 2arracbasar.

1nblbkorzs - 1WV)|Orlar —
0,31THKlarnT& o' 513b 1m8iblioriall,
o(s1THKiar 0°‘513blT
8ekT1a8biArn\cbl Mboy  yokl
$1*etiK Toclclalar. Bularca enlen,
ab3srra!l kKl3lola, xlorxolrTxloncl

(*ur) kabllar kra'i.

lnocnlabvion - lmokmlyablya —
MNK T 1Krooruw,ar2TaTi  orvuya
wubwifa, o0‘5lmMHK yok:1 bayyon
or8aTtrrt8a KT3b. Ma3zalan,
OvikkakH o‘slrtlar nTAYT
mhanak baklenyalan bllan etlasb
(ynsansb).

1rmlw — TrsuHN — o3bc[020n 03m
berr r3blab cbsaralWan os3
{ablalll ~orwon. C)orra§;l 3bakar
LLICclorA M bosbuaralll.

Inlroguc<ion -  1M*TOEunK8lya,
3ony eusb, KTVI8b— bayyon yok!
0'3HNUNK {vHanT Muan
yasbaTauan yok! o‘sta&an, labny

3barolll ‘bo3Hsaacba ~ylaréa
Ko'cbln3b, 1yl IT1a3bian8b,
{aruamsb. Yoyyoy) o‘saTHK@rT

Taclawy lasbianab.

1n*ron - 1n(rom, oray UM3T —
uen (OblIK) nT§ 1rsiy axboro”a
e8a boYTa”an vya ekroblart
a*a"b LWrnycbl bIr wwsrr. Pasa*

enkarno*lar&a ya blaTtTé
Yuu3ziarga xos.
Hereclly - 1Ttya* —

or8aw2nTTé aylo(llar o‘sfia3icasi
TockHyY ya lunksiona! i1zcblLLéTy,
ya'w oTa-onacla® bel8l baTéa
xm3m3ya(:iaTT8 KeyTé* ayloc!8a
0'M3blw 1aTTlasb xm3iuyau.
IrSlyal bayolUT” ckwirnyHéLl ya
wrH 3baxkllarcla natoyon bo'b3bliw
TaTblab, vk oreanuwblar
eyowmslya3TT§  aso3nid  lasbk/
e*acH.

Hereély - irswyiawsb, nasllan
nas®a oWBb — oréatrrblaTTé
w3ty  InformalblyasllMl  a\dlocklan
aNdocli/e oUkarrsb "arayol,



iroewec*nc pobl - iroewek(nk
amy(a — arPo*er TcxkiaaTT§
anoc™a baT, ka”oc”a baT baraka*
Mitay(™Meéan Tubl{ — rbl Tn§
Ywyrain. Ouyg/l TOoCK1a1a/1MT§
TublT Ko‘r3aikieblancian bT
blsoblanacK. 120ei1eklMK nuvoaa
c¢3/1 (Maror bo'lWl! ya o3onlk
blian c1o ‘kTa8a LW&Ha

120l erten+s - {rorerTenI7Iar —
blr blow&K *urcla bir-bTt"a
(¥Yx3kasb KablWK reakswyaiarTt

K
Cano - Kano.. — bbyayra
yaclroswa (aaHuaw  arr>al nycbl
TUrakkab scYrrnmn” 1arkibly 4isii11.

CanoplarTta - Karwoplarta —
Ya(lro pJarwasi yaclro sblras! —
Xrotaiin 1piar, yaclrocba ya bosbaa
Ko'p~Ta yac!ro MwHsblan
orau 1T (oYcKwychbl Tocllla.

Carokne - Karoin]ar —
3ar§Ysk-pusM L3H, aso3an yasbH
oBiNHMariia  bo3ll  boYa&™an
KarorToicllar§a Tan3anb p/ TeT.
8abx! \a na’'talak Teya3s”"a Ko'p.

Karoian — A yiaaTT
proylalnmelr:
CalaboHw - Ka(aboHrT,

parcbaaw s reakSlyalan — 1TK
or8ar2Tlar/la Tn-rakkab or”*aTk
TexWar —  <$lbr, nwuklet
Ki51oCalar, mn“leYocllar, yo§‘larnT§
yok1 or8at2tarT”? o ‘rMa

ba“runychbl, blroy Marll3bl ya il
kKiTyo\ly Hartéa  lwruiolo8lk
Xun3unswyalan bllan lay, “Vwivebh
Pertenlar Surubl.

1oley>ln - 120leydin — raruny
aTtTokblo”a. Ko'‘pc.blUK ossllar

Mar&bléa ncbraycb.
18oTerari8 - 1lrorteraralar —
on>awK blnkwalaTtTé o'raro

alTasblnny reakswyawanT KalaHr
4Vnycbl MerweTtlar 3TIA.

lo'‘plan8an oT”a TocblalaTTé
PenneTally yo4 blan
parcblaw3bl. Bunaa nlar(b

lO‘plan8an ener”~ya apabb cbuach
ya ATP yoki TeTbrane polensjaH

3bak1Ma 1o‘planack (,
01381rrla*31ya).

Cably8i8 — Kablaxa, ok$H1loYcbl
Terten* — OK3i1Core<iLki:a/a
3T a Tan3nb yoclors 1

perok51cinT8 3uy ya Kislorcxiéacba
parcbalaiusb reakslyaslLil
kabl]21oN\cbl lertenP Barcba 1TK
oréanl2tlar {arkiiblgpa  wucbrab,
mnlart yoéoroc! perok3i<T T §
rabarH  UI'sTiAan  3au]arsbl&a
1TKon beralll.

Clone - Klon — ]13512 Ko ‘payl3lr
yo'H bllan bir a®ocllan mywucha
kelSan  wicHyic,  ayloé  yokr
bu]ayralar Ta]Tww.



The cotde *able — Koc! Jatiyan —
KblonlaTT§ uay8l aTToKblolaT
Mxxblasblw  ko'r3aiib  berTcbl
a("Val.

Coizon, *nple* - Kogon, 1nple* —
ilery wlorTtalllya (axboro!) birHS1.
Wréa Ke*Ta-Kel Wrrcbl
rvleobclclan Hooral TlorTablon
UMHIK nTy, bir S561IL

CoCerwen® - KolerTtenWar,
koen2ltlar — ba21 lerrenllar
Mol TarkartT?; Wrk/1Makrrmnycbl
0%s1) bo‘1Ta8an orsauk
blnkTalar. Ko‘pcHLLUK
kolennenllar yiaaTwlar boal laskiAr.

Cocarboc8y1a818

Kokarbokala/a, taartc/1b$da*
— ytdarun B nT§ pkolo3lorH ewan.
OéaT vya bayyon or8artzrrifa
21MKOXanT Lj parcbalaTSHMa
TublT abarTtyal8a ena,
pruyaMekarboksllara ertenllna
KolennentA.

Colotal or”artata - Koloral
or§ani2T 1ar, (o’Viatasbib
ya&boycbl organl2uwlar — J1$51/
Ko'pay1&b (Kwiakiaw$ir)can 301§

CoTpronuwe - bablLUK,
nol mr™vnHk, bevarorHk —
or*atrorT” LUsby! ya 1cbkl TUbH
0‘28arnycbanl11818a bo HAMEé»,
ya't niaT N8 AXK™Na
InrMubI211MMl. bl kack.

yurata Kel8an aNdoc!
TcyucHanwn® ona oratrTt bllan
yokb, 1lo4la — kolotya HoHcla
yaskasbl. Ma5alan, 31yo'lALu.

CoTpleTen*ary
KoTpleTenl:arHk,
{oYcrmnycbank —
blopolknerlatTé KiTyo\ay
Mwb3sblréaé! o‘raro nwyolyHkK.
Mazalan, O >K woieKkniasiclaér bk
polTykleoiicl ra”kK
nvkleoticllaTT& Kerna-Ke111s1
1IKKTCbl  xaryku3a® nubleoiacllar

Ketina-kellMu aTtalab beracH ya
toHcHracl/!.

CotpleTen*ataon
KoTpkTeruablya, (o’klNn3b —
bir 8enwng 1kkKi nukan* allelkk bir
21801acla bIHa3buy!. Buncla yoyyoy!
YOK1 mn&a yauT Terodp o'rTT”"
bosblan”Ucb Volai48a Ljy”ack.

CaeToblotic3 - KsenobTtiAiMar —

or*awirt wuckun yo* Tocl(lalar:
pesl/Blcliar. Ta bly X1lrrakla
AO'MNankKack™an blTyoy’y

preparaiaar. gonyor Tcklcblar ya
n&a o ‘x5ba$k blnkTalar.

1 acealton - bak*a*$lya — 3uf*
ertruychbl bayyoblanun”®  $1
bezianca AP bo3ll  bo*1]5bl
*o0‘platbbl ya wmunN& yeama-yauia

bllan asraHb TN3bl.



bac(a$e - bak(ara — &bakar
lertenid; laklo/a cK8axancHw 1wkl
woleknla 81mko2a’acba
parcbalaycl/.

bac”oxe -baklo/a — 541 3bakan
— To]eknla &wnko2aclan
{&"bkl1 1op8an &baxancllar. Ko‘p
rmuorcla Sniclaya ba'r! o sannllar
larklbl(la A15Tan ncbraych.

beyBTe - bey3T — raruny
atTok!5lola. Ko‘p&Ta bayyon ya
0"Trbk ofsiHariw§ iarkiblca bor.

Lu8e& - lnafalar — TayduT
bTkTalarnt§ 8itbTalclan  3uy
15bb0K1812 a]raH$1uT kalaHrloycbl
Ferterlar. 1/1aTT8 (aoHyain
(niay}] so'sbboiaYar HBI] boYaia
yok! yo‘solach.

1n8a8e8 - m8aralar, $rlela2alar
— ATP yok! $bunsa oxsbaxi
bTkTalar ener*lyas51 bl3obl*a
oclly Tolekmlalar<3am Turakkab

blnkTalar boa! boYaeH
reakblyalariu KaTHrbycbl
Merwetlar $TiA.

Ypaxe - Ypara — yo8YarT
§H18enn ya yo”k LWoblan”a
parcbajan15b reak$iyasiT
Kabll12loycb] “16rolaralar 3Tlwa

Tan3umb lerwer.

bplcls - Lp|'<Har — or*atk
enllycbiaar (benrT, benrol,
xbrolForT, “eksan) cla yax$bl

enycH"an ya 3u\cla enTtayll8an
yvuyon Yoél Hatga yoHaTon
Tockblar. Olsenn yok! bo$bua
5prlar ya  TolekmlaH  yo§
Kl5lol:alamr&  Turakkab  eian
blsoblanacl. Hayoitdy |arayonlar<la
lMayublocbla TublT ro4 o‘ymaych.

blpicllar  biolo§1lk  TeTbramalar
larklbl8a  kxralll HulayraTtnsg
oYkarmnycbanH”ua 1a51r  alacl,

TublT enerelik Tanba bo4lls,
blToya ya21paSliil ba™arach.

Bary Hpkl - 1npblH s0‘$buaya(,

yoNH 4o'8ll-payal —  brolo§lk
TeTbranalarTt” asoay wuulrta51.
Ko‘pcblUk 3ny(la eruychl

bTkTalar mcHun oYa olrtayclléan
10‘5li4 blkoblanacl!.
lnpopro*et« - lnpoprolewlar -

yodarckmr LLIzbk/1 *op8an
Turakkab ossllar. Brolo”K
TeTbranalarrn$> LUrLl3k

eletenllan blsoblanacb. ¥ pobl ! —
yow/T1 bujayra

bypoxowe - XnposoTa — Yo§ J]
Wnacba, yo™H pulakcba — 1)
Icbkla entina bo4y”an ya HplUH
TeTbrana bllan o‘raan pulakcba.
Hwayraga® aynTt “a’ayonlat®
0‘r@atsb(la uwmlay Toclel bodlls
Xi2Ta1 WeA, 2) yo§ clan iborai
bluayra é)obulalan, 8un4dy
ra\rfcla layyorlanacb ya bloloM}k
(kkpuoblabla MNoy&alaTlaér.

bysosoTe - blrasota — bwuayra
TriTabl. Utarcla TUrakkab



or"anTK blnkTalarw parcHaloYcbl

8KKO1TK rennervlar
nuyas&arrijasb’an boTaol.
Tkyayrant blToya, barTt ullsb,
aaiib  cbl4ansb ya bo3s"a
ya2]lralanT ba—
Jerac1l

M
Macroener"eiac  coTponn<l&
Makroenerg8eiik bTkTalar,

ener§lya8a boy blnkTtalar —
ATP ya {erterilaiA\ reaxk8lyalarcla
ATP bo3ll ullsb xmnsmsiyaiiéa e&a
boT8an binkTalar. Bu blkTalariu
§iaroi12 yllin8ark'a Ko‘p rrygorga
ener’aya a¥yaHb cHuacH.

MacroTtolecnle —Makrortolekunla
— KKbIK T 01eKM1a1a T 110
{akrorianisbl na’yasllla bosat
boT”an pobTteHar. Mwurakkab ya
o‘r™a xo03 LUrllU3b™a e8a boT/l,

bluayraga TaTvw \arllllanu
baaracH.

Macronuclew - Makronuklens,
YTK Yyaaro — THMi1zonyalar<iasi
Kana 30Talik Yyaéro. Mo<Ma
aknasblnny! Jarayonlasiu

bosbuawibla rEbiAarok ebxH.

MaHore - MaHora, vion 3blrast,
Von &bakan — 1Kkva “1uko2a
To1ekmiasiwan ibora! cl3axang,.
Onayol”an Jlon 3blralancla Ko‘p
rrh\gorga vcbrayiA.

byswe - bwn — ranty
awlnok!5)ola. Barcba wYa glyralll
c"sllar iarkiblcia wmcbraycia. Orusa
ya yeT-xa3baklar 51&Au o3blnab
mcbmn $T(e1K Hrréan
loyclalarlacll.

Mablx -Ma*nks3 (3lMoloélyacla) —
1nyayraTtT8§ a303ly rrxxblas!.

Malllx - Malrksa — Senebik
TlorTablya nu3xasw oH3b mcbun
uoblp yok:i a3o3. Bm OT!K nw§
poHnukleong ranpn bo‘Hb wvngan
yar™y, nu3xa OoHsb wucbun Xi2rma
4nacll.

MaTtl3aH-"K — u, 1nlorTablon
KIVK

Mewbrane - Mewbrana, partia
— <XRlN ya Hpblgan w3KkM (op”~an
yanT oYkaz8icu Tolekular (o0'514.
Hw)ayra ya buayra or"orncHcan —
ya<ko, Thoxongnya, xloroplas{: ya
bosbualarT o ‘rab LracKuan parga.

Mewbrane pro*ew3 - Mewbrana

<"$lllan — bloloMk
TeTbranalarT§ Tax3ns
yar*lllanTt atal®a o3blruycbl
oasLlar.

Mewbrane recep*ors
Mewbrana reréeproHan —
BTknnnchbl TeTbranalar —
plarTaiik TeTbranalarclaw



sorronlarw bTkiinb oH&b
Xusnyab”a e8a TUrakkKab
bTkTalar.

Me(aboHww - MelabolKT,
wio<l1(lalar alta$MuwT —
bulayracla Tlertenidar “biitolla
boraéwan  Tockblarwny,  bosll
bo'Habl, parcimlaubl11l ya clraro

alta&bTuY1Van  ibora!  bod&an
barcba reak5lyalatt” y~Tcia3l.
Bunéa oruatrT bayo* [aoHyaiA,

ol5l4  Ko‘paylSbl  umcbun  rarvr
Tockblar ya ener8lya bllan
{a’TnlManacb (4, AnabolirT,
Kabl3obrT).

Melalloprol:eT$
Mebllopro(ewlar — larkibkla
Te(ar a(or boT&an ya

orfarrrpa  XxMra-xIN  yazilaarT
batarac®an  ouygsllar. BunlaTtT§
Ko‘pcblls1 MerterbIrlr. 1/1aTT§
[aod k1 Tatwy, kally, nalny,
kai&qy ya bo&bijalarS8a bo§‘]u,
Termk, nu$, Tar*aneld5, Tobb<len
Kabl eleTtenllar TublT (X}$MNlaTTs
{arkibly Lisru blsoblanati. Bunclay
ouyslllar®a eetoproleTtlarw nn$ol
ALb Ko‘r5aliBb TUTKT.

Metiowne - MetaonT — Jlarkiblcla
oLLngmsmri bo'18an rawny
aTwokbloCa. Barcba *0‘la
ArTnwb oasllar iarkibl8a blrach.
8t*etak TellonT yeT, orvualar
fiyTaulh o3blwbpa ya Mbblyonla
(lon-(larTon $alBa 18blkalllacl |,

o\KlaHon
0Kk3MbIT3b —
Kecbacb8an

MkrosoTal!
MiakrosoTa!
LL1kro5oTalarcla
ok51élat$b Jarayonlan.
Mrlac$oTalarcla K]8loroclT
1lo§ ‘TiHanYok8 In bar X1
8b51rallar§&a  binkiaruycbl  Taol
ok51"ena2alar ko'p boYalll.

MiCro$oTtes - MIKro8oTalar,
KKMK lanacbalar — bwayra
51{opla?Tak1<5a€l &akslyalar.

1YUWocbonclna - Mkoxongnya —
blyayrant§ sauyyar Tarkarlan;
emkano! orfawrnfarw ener8lya
blMan la'rwnlay(1]fan  clora(lor
bu™ayra or*anokb.

MkocHonJ/THa
MHoxon i nya 014KbI —
Thaoxonclnyawng  uncba  kaKa
bo‘lTa™an balua8lTon ONeC
Tolekuniasi. si(opaarTabik alsrya(
Tolekunlar an{ropolo*ya ya
paleoSenoriikacla Tubl T
abartya{&a e"a.

SMA 07?

Me(abol8T - Mo/liia
aiTrasbTuys — MK
orSaw2Tt{arcla <IIr bo‘la<Hgan
TckMa ya enertyawng, uUonuvLly
latbcla (¥Yr-"anb, ablnasblw3bl.
Hayol aBosiAan Casbkil elwuychbl
Knnycmy reakstyalar Tta|Tw (A
Mebl3obrT).

Molecnlar blolo8y - Molekular
bloio§iyya — UMHKHK belMlan ya



aBoay xwuSlulyallanul Tolekular
clarajecla oYuamuncbl Ian. A508ly
yaNa& TulnT bloloSrk binkTalar
blzoblan§an oa31 ya nukleT
la8lolalart® 0°‘raao la'sw,
xu3m3ryaiian ya slukTrasi bllan
bo§'11A boléan  1rslyal, QKN
blo51MEe21, 1nrorta{blyar 8aalaSb
baTaa v WwaiiiAb Kabl bayol8a xo$
xmbm3lya(lart  {ackpy,  ebasbclan
ibora(.

Molecular 8eneHc8 - Molekular
[eneiika — penelika ya Toleknlar
blolo&lyatn& bo‘Hrw. Or8ar2Ttlar
lwya( ya o'réawycbanH nEnég
ToécKy a503lanTt buiayraéan pas!
boY8an or8anoid' ya Tolekmlar
(laralacla  o‘rSamacb.  Molekular
éeneikawwny, nyo]lawsbl Tl ablon
Jarayon1ar, ya'n! iAsly
TrorTais\anT u, o'r*an3blw
cbuumnowy, o'r*at3sb ITKOTLU
eracH (9. Oen TubancbITEO.

Tbe Tomoclonal aniAboiAyx -
Monoklonal anial;analar — Vakka
payyanc! 21(klnanalar. — wbncloT
Klon'ar loToTclan 3AEr
AlllnaclTan Tocklalar. lar
x5mblyallan  bo‘ylcba bIr XA,
arw”en”™a (yo! {anacba™a) T3balan
bir XIl o'x3lasbHkka e”a ya &l
buwa anvn’en bllan bo*Manalll.

N
Kesgpira(ory cbat - G oHsb
raw T — or*ark blnkralatT&

Monoculllre - MonokuHura —
Hkln yakka boblrnHMN — bir x/1
ekwnwg ko‘p vyl clayort<la
urlinks12, aluwasblab ekT3b™a noya
ylTay, bir Taygon”a eklU3bl.

Mono8axarkl1le8 - Mono3saxarkHar
—  (dclly v8leyo<llar, ockHy
3bakarlar — aMeéMospTllar yok:
kellBplrllar(lan lboral. Tark]bl(1a81
karbon allrununé 3on!8a gsarab
NeK3ora, pen”oxa, (elTora vya
Toralaréa boYTacl. 1lar8a
§1lmkora, &vklora, 8§alaktOra, nbora
ya bo3Hsalar K)racls.

Munl:aHon - Mu*ablya, o48anab,
alta$lwb — barcKa ANk
or“anizimuaréa  Xo8  Xu3u3iyai.
Bunpa wray Tlorta*swya yokl sy
beMlar (abiay yoki ir3y oTllar
lakircla blrcblia™a o‘2”anb, yan”®
baruaror bel™ar bo8IM  aHacll,
KeyTcbaHK by Hel&Br nasMan-
nas®a o4lsb xusmslya%a e”a
boYac. 1r8ly a303nT§ or”aHsu
xaraklerwa LUarab Tulllllya
~enoTH, xrorto3otaH ya 8eTH
Tnlll8lyalarma boYtacii. H\yayra
yaciosr bllan bo*Ma boYTatan

§enlaTT§ Tlalzlya51l
8110p182 TAAK Tuia&ya cleb
alala/

ok3"clan”sbbl aTal8a osblwychl

lertenllar lo‘plariy.



>leot<e8 —NeolMHar — Ta’lvu bir

buaucl8&a yansy oHb  keHn&an
0 ‘3rTHKaar.

N«w16s80 - N«1410823 — nukleT
K]51olalarml nubleolckaréa

parcbabycbl{eTTneniAar.

Nclelc aap -~KleT kiswo(alar
— nubleoticHargan {asbik/1 TopMan
ynaon Tolekulall or§aTtk
blnktalar. TTk or8anl2rlarcla
ey bel8Marnl sasiayAl ya o0451!
bb$inle21(la rxb/Irok etacb. AynT
nukleTt K1s5101a1ar lertenllby
lMNaolllkka eS8a, TTK ortaTrTnT”
barcba bujayralan(la wcbraycl.
1/1aTtT8 Takrotoleknlalan bir
yok! 40411 poHTer raryugan iborai
bo bb, Tonower nubleoblUargan
1a5bl1 lop™an.

n™ncleopla2we -~*kJeoplarta —
1) yagrown”® xrorvo3oralar vya
yagrocbagan  *a$bsan  *arlably
418T1lan; 2) baklenya, Ko'K- yasbll
Smyo‘llan  bwn)ayraStTt&  yagro
yar”a3T! ba3arnycbl 4is1111.
~c10opro!:0T5
~Kleopro(eT!lar — nnkler
)
Oc81Morecluc(a8e5
Ok51(lorecluk(a2alar —
ok31(1launb ya uay arllisb
reak3swyaanT KaraHrkncbl
lerrengar 5TiA. HatTa 17K
bulayrakraa vcbraycH.

Kizlola ya  arwnokl5lolllargan
Masbkl1opéan winrakkab o43lMar.

A ¢ 1008Te -"KKOBOTA, YalAro
Manmacba$l —  xrorto5o0TanT§
azosly LLxNTa eleTenii.

~c10oi1n08 - ~kleoin(llar —
arol aboslan: n8leyo<l
KoTponenl:]Jan ya [oslor K]3lolaéan
lasbki ropéan or~aTk blnkTalar.

irety TlorTablyaTn” ebtenlar
WrTa biriu blsoblanacia.
PertenllaTtT§ kol"ertengan

sifalAoa TUbl T abarTya”a e8a.

“cleo8yiie8 - ”"Kleo2l<llar —
arol aso3lan ya n8leyon
KoTpornen/langass Lsbkl Jlop8an
or*aTkK blnkTalar. Ma8alan,
afenorT. UMeT.

AacHaHon - “mMHaws3b — IAK

orSarv2T 1ar§a nurlarnTg 1a'3T.
Bu opalga 1a'5lr a1iayoi{*an NNTTSE

xW™a  (ralloakiay, remdSen ys3
bokaro), goras”®a ya or*atrtnTé
M2101081k bolallSa bo8§ub4 .

OWM8osaxarllles — OH8o08axan<War

o TO 1eK|/|1a31,qa Jxxkaclan
o'nla™acba Tono3axarbl
401pl4lanm W~an v8leyocllar.

Bular o‘r rrbampa clzaxanchar,
LsaxancYar, {etdasaxanc/ar vya
bo5b4alal*a boTTacl.



Onco”ene3 - Onko8enlar — rak

(3blsb, 0‘5Ta) bo3ll  Alnycb»
Senlar. Bular Te’yorH b7 ayrat
xanl 3bl3b bu)ayralarga

aylan!T$b xmsnzAyaiita esa.

Onio8enesis - Onlo8ener —
orrarruTtT” ncirNclval
nyojlawsbl. BunSa or*aturtnré
payao boT8anian 1o bayoiinT§
OXT Lacba Kerra—-ke* ynr
‘beracVlean Torr010§1K, 2101081k ya
blokw TTY o0 ransblar kacb.
Kok InyayraH or8ar2rlar
onwo8enezr Ikkl pm3b* clayn \a
pu3sbl paynéan keyTsi (po3deT-—
brional) bo8atoblarclan  Thoral
Oéat ya yuuon Trllsb”a e8a
boT”an uturbiaH bayyonlarcla bu
cla\tlaralera@l (*nié°r8mncba) ya
poz*nalal (LU"Yloanclan Keyw”™)
clayrlar§a bo4TaiA.

Opera*or 8ere —Opera*or §eo —

savikia yetlarTy, lao! bolS8a
kel3blw {a'TTloyclm Senlar.
Operone - Operon — narora*
tblycbl bIr necMa 3tavkllra
SenlannT” lo‘plariL.

OptiTtal I1*ac*or8 - OpiaTal
oTWar — yorn™bk, baroral,

naTtHk, LWpros ya bo3bua ekolo81lk

oTllarTné oryarrT wucbun eng
yaxsbl, aulay 3bakHan.

Problin8 - CUgllar — ywuson
LLb] eknlaH labiy or§atk

bTkTalar: 20 x4 artToklslo{a
fAolcbslanclan {a3bk *op™an. Tk

orfawrntdar  bayol  [aoHyai4éa
TublT abarTtya®™a e8a TurH-
WTan “z21laann. wmTlaclan,
bosbsiarnycbllk (SorTonlar),

KalaHik (Tertenlar), blToya ullisb
(21cklbanacbalar) ya bosbsa/lariu
baarac1”.

MblTunt oF proler - OusBH
ruTTwT — oa3lnTé orusga
larkibKla8l eny kaT n”*ckan bo'Tlb,
bnnéa oueia yuuycha
kelacb. 1nSonwn§ ossl®a bo‘l8n
knk o'Macba blabl 80— 100,
08‘H Tebna* saMASarcla e3a 150
érartTt”acba.

OrSanelle8 - Orzanellalar —
bujayra bayo! lNaoHyatn |arayorcla
0'21"a X03 blron yar”~awu
baJarnycbl 3iankilra (nwlTa).

Pancreas - O3buyoron 03i4 bexi —
nturbaH bayyonlatTe oyua*
bart "™MH3b iaANAEE TublT
berblrgan bT. Oyaal barT dlllsb
ncbmn  pankrealik — 3nyuuyHK  ya
T0<3cla alTasbTtuny MarayoTT
bosbsan3béa  mbiarok  eluycbl
T3ulN, 8§lwkaeOMN  8orTtonlanmT
13blab cbluarach.



p

Pan(o(enaiic aaé - Panlo<ena(
Kblo(a, B4 yHanuw — yasbll
o tblTlIKlar ya rTkKrooi8.aw2T iarcia

$ble2lanac. Kolerwen! A Tn§
larkibly o1571.

Papawe - PapaTt — proréwara
lerrentd. OsBlUaTT”  81@roH2

reakstyaianT KaaHray<ni. C>oyvn
(larax17T§ pl5bTaéan Teyalanclan
oHnalLLl.

Papayenne - Papayert —
Ko‘knoriclan olta(%an alkalolcl.

Parai1C80Y1ri8e8
Parawi1k50Y1rmglar —
8bLUT$bIs51To» YilBlar —
larklbk3a KbIK bor Yiruar oMlask
nTuiisab bayyon 1myayra5TT§
Skopla2wiabl(la kKo‘paylb, nalab
yoYlan kaxalllblarmw larplach.

Pectin  8mb8(ance$ - Pekian
Lwocl(lalar — 0‘$1THK
poH3axarcHar. Ular ayLis$a

weyalarcla ko p loplanacll. Oris-
oysa! SanocaiA(la 18bkllbc11.

PeHara - Pella8ra — Bag§’al *en
— o<larcla y*aTT K4 ya Lnp*olran
aTTobl $1051111ME
yewbTasl™an kellb cbk”aé”an
Kazalllk. Burcla len po'84 {aablab
iMaé'aHasbacl/.

Pen(ore« - Penloxalar — 5
n”erocll Tonosaxanclar. Ma$alan,
nbora. Mierokstbora.

Pen*oae  pHo8pbale  roaia
PenCo20108LU yo’'H —
éek502alaTT§ pentOrolrosral orugH
bo&1 bo'H3bl ya parcbalat5hbl.

Pepsine - PepkT — oa$llaTT§
§1(1roH21an15b reak81yasLL
KaiaH210Ychbl lerten!. Me’pa
Sblrazllarklibl(la ncbrayg!.

Pepiitie bun - PepHia bo§8’ — bir
artnok18lolanlng karboksll ~umrubl

bllan rkkTcbl arTokl5lol:anTé
aTw  3urubl o‘Masi®aél bo§*
blzoblanacl. Pepiiii
boé‘lannlboSbsia blnkTa)ar bat
bo3M glWsbl TuTkKT. Ma8alan,
KarbanrAcl.

Pepiiiaaze - Pep(Hlaralar —
pepticklar ya pepTonlarTn§
§lclroH 1k parcbalaT8b
reak$lyalanT Kat:aH210ycbl
lertenlar. Keak&ya nalyasi(a

erkT arlnok]5lolalallio8»1 boYach.

PepHpeB - PepiicHar — 1Kkl ya
vrlan orvsa aTToK1l510!a
uolll[ulanung pepnag bo” kK orsiaH
bTk18bl nmaCwpa3bla Liia boYack™an
or*atk blnkralar.

Pertea8e8 - PerTearalar —
Ko‘cblmYcl1l oualllar. MeTbranalar



<Hall TockblarnT % Mol
Ko‘cbl3blT (a’Tblaycb. Masalan,
arrtokl5lolalar, 3bakarlar ya
‘bosbuLialarT.

PeroxMa3e3 - Perok8Maralar —
ok3Mareémk”ara 3tlwa Tansmnb
IwH  poHlrenoHarnT8  yoclorocl
peroksrcb yorpgartga ok8icllamusbin:
KatdaHrloycbl enner/lar.

PesticMe3 - PesiablcUar —
L|l3blou, X0 Jabk o0 ‘5nnHklanw Kasal
ya lararkvnan-clalardan. be“ona
o&b1THKlarclan  blToya 4 LUsb,
3bunT ek, ¢k bar§lanw
lodA3b, uBK baTtpga bosbua
laébirlar  ucbun 4 o‘llanallran
rabarH KITYCcTYy bTkTa.lar.
PeS1131(VEr  ogaT  ya  bayyon
O’Z,EI,LLI2I'LLI ucbun xayll. 3buTn”
ncbun UT “sblatasb "aty naroral
yHTaLll.

Pyrefiroi8 - Kretrolltar —
basbaro/larea 4ar3bl wuo'VanacLlgan
Texdclalar — T &a11131c3lar.
Imklopropankarbonal K]&lolalaruré
bo3Malan boY8an {abuy blnkTalar.
0 ‘aymikKlarclan baTéa 3mn4Yy yo‘l
blMan oHE<11

Pla5lug$ - P)la2THblar —
bn)ayratn§ xrorto3oTtalan bHan
bo§‘Hs boUTaSan sasly cutlan.
Ko'pcblUk  piazrrtéamar ballaA
AcM3bran*rl OMK T 01eKkma3ican
LWora*. LWar 1Tk orfanietlarga
Kens§ larugl”™an bo‘Hb, Nell

Tubancb3H”éa bosbua 8enlarT
Ko‘cbT$b ncbun Moycblanilach.

Pla8T1o8ene& - PlartoS5*enlar —
yackoéarsi bo3bsa bu)ayra
orugncac/lan — TiioxoncMya,
xloroplasllarga |oylasb8an &erlar.
Irzly TlorTablyaw KclcbT3b
xm3nB8lyall8a e8a. PlarTo®enlar
lo'plaTl piazTon Aeb ablacb

Pla$TtoleTtTa -MarnkHetTa —
proiopia2TaTtnsg Ma3bs
TeTbranas! bo4lb, wn blyayra
40bléxcan asravb lrach.

PoHTeraszes - PoHTera2alar —
Kioblk Tolekunlab blnkTalarclan
poHTer blnkTalar bos3/1 bo'H3b

reak$lyalaniu KaiaHz10ycbl
renneni/ar. Masalan, KIMK-
poHTerara.

PolyTtorpblc 8ene3 - PoHTOH*

Ser»lar — (asbs™ ko'rnwbpgan bir
X la'salt uyllsb xusmswyan”a e”a
boY”an noallel Senlar.

Polyrmcleol;kle8

Poltukleo/1I(1lar —  Mwurakkab
leocllar  —  Tomonwuk!eounc!
folcbylarclan Masbk/1 lopgan

Turakkab blor*aTtk blnkralar.

Polypepréne$ - PoHpeprécHar —
Mwurakkab pepiilllar — Jucla ko'p
aTToki3lora 3obllalanclan [a3bk/l
Tp8an pepiac/ar.



Polynbo8oTex - PoHnbo$oTalar
— bir TTonTlar5lon-AblK ranpnéa
y18418an nbo5Sowalar lo‘plarl.

Proto*or —
Joyaasb8an

Proto*er -
operosiéan olcltcla
Irlpler Suruviblanclan  bin  bo‘lb,
KIbK ya OblK KT erT)
KalaH2l1loycbl KT~K-poHTerara
blMan bin&3b xmbuLyati™a e’a.

Pro-OINA - Pro-KMC — o
‘T 13MoBb-LLIMK— OMKnNTS
cenetik Tlaol Ya 3u3* i$Tian

lo'¢'mbl<la  TlorTablyaoa e8a
batcla TaT*8all-KMKTnN§
oYnTtbpaosb] boY”an KNK.

Pros/letac 8romp - Pro8*eiik
8urmb — Twurakkab ougllaTblé,
MTa<ha™ Jkka KoTponelll
Merrenuarnylié baTt os8MM
boUTaan LislTh.

ProleTkTayveu -Pro{ewkwaralar
—  (wbliHartné  To8forlani5brl
Kablbloycbl lerTeTtlar

0]

8bleM §laniA- Oallonokb bexlar
— nTturtak bayyonlar<3a
paraiirectc!  8ortonlanT  r3blab
cbluarmnycbT tobk1l 3ekreblya
berlan.

TbiroM «lamvl- Oak]orwTon ber
— wutur*daH bayyonlar ya o(lat
O ToM1(1am Tax3n3 1CHK1

ouslllar  liyayra
boskuansbéa [aol

PoSIrorlangan
Te*abol plTn!
15Mrok elacH.

Pro*eoleiik  enrvw-Pro(eoleiik
rertenllar — pro*earalar, cxbll ya
pepiilllaTT§ §ldrolllk
parcbalaluiblnl kalal™loycbl
lerTeniar.

Pro*oplarT -Pro*oplarta — imkK
bu]ayra a&osw [asbkl1 ufuycbl
ran§512 3uyms Tocbla. Horw”
rarton UbllifAclialarli™a  Ko‘ra
prolOplarta btokallol  Bo'Hb,
TeTbrama yok! T1kronaycbalalu
ortaucba ToécblarT
cblaanb rasblaxb, oubl! Toleknla
larTT§ KoniAéurablya&Lu
0 ‘r8ariAneb Kabl bujayraning icbléa
3ocHr  boYac™an  "éa KO‘p
o'rpan&blann aTa”a osblracH.

Pro*$e88T18 -Pro*8e$&T8, yelA/Bh,
yelilllb  pi&#Bb —  ATKSoMal
Mba'clan Mao! bo*183n TOK ya o053l
TolekmblannT§ bcw! boY”bl.

8ekrel5lya berb Tarklblcla yoé
LWiycbl  lermolcl “orTon! “3blab
cbluarag] ya KO'playch. Bu
8ortonlar or8anirtnt& Tocbla ya
enertya alTa$blniwcla  kalla
abanllya”a e8a.

CorTten*8 &mrab (30kb uplral
— kK poiTukleonc 2an|irdan



M3bkll 1lop8an 3MK rmolexmnlasl.
2anprilar blMa mnwrry o*uua eua

ya fAaraTta-aarsbl HOTon&a
K

KaclMaiion 8eneitic8- KacHablon

Seneika — 8enelAkanT§

marlawsbi M5lyel& 1a’5Wl, ya’'w
mvrlanuan  orani2T iarca  iray
0&&r1511 (wn(a(blyalar)nlilfié payiao
o Hkblw  O‘rSLULLYchbl  boYHTT.
OY¥xa8a racHal5lya lal3a elllmlllx
blr falOr yansi naylar oH3b"a

Tuyallan, bo Thud |,
KacHatAon- Kactiablya
(tonla$lwycbl) — iomaasllrmnychl

racHa$wya, ronla$liwirnycbl nurlausb
— U“N YOK1 B <Gam@jacla wmnk
or8anizwiar§a ymllinycbl ya mlar<la
Ke3KT o'rawblar paycb a/luncbl
ebl*roTa™nk (rern&emwriar,
§awTa murlar) baTiia Tolekmlar
(aHa-rarracba, bella-ran-acHa,
proon ya neyHon ouyTtJ/lan)
racHablya. Tabny PAoraéan ywuc)on
bo‘1Man tonlantAruycbl nmrlar Ne kK
or8arrrlar ncbun xaylLcKTr.

Tbe racHat/on balance-
KacHablya TUyoxanarée —
arto3leracla racHablya murianisba
ya ynlll&bung y*tcHa.

HacHoaclYe polduv*ion

KacHoakiay N1lo8laltb —
racHoakHy  TockblwT” alrol -
Tubk(la 1labuny Teyor/lan ollb

Ket3bl. KacHoakT LLlo3zlarn3b

yo'na”an. (30'3b 5plralt OA/lo"on
ya P.Knk kaszble®an (1953).

ya(lro uurofanT (3Toyéan
04ka215b) pol11a115b, aloT
eleklrozlanSlyalan yok»  bosbua
aloT bllan bo8Hs bo‘l8n
{asbkJlo/lar/1a 3ocHr

bolacHS8an Lloka/lar. raclioakmy
Tocl(lalan bo‘18an asbob-
mbkmnalarnlng  T3Hpoan  cbla”bl
nailyasiga yoymca kelacl.

I SES cH3blbulA0M
KaclMoaklyHk, nur {arsaiisb —
blr eleten* besaror irowpTTS§
bo$bsa eleten(: 120mpi8a 0‘r-
o'rlllan yeTTH3b yo'b b/laH
aylaTSbl. Buntia 1wk

or8anl2rlaréa 3albly 1a'3m' a/lnycbl
vr ajralad/.

KacHoblolo8y- Wa<Ilobloto§lya —
tot/lasblirycH] nwurlatTé barcba
Nk orfawrrr/laréa w'sT ya
rac/151yaclan blToyalaT5H
yo'MaTH o ‘réana&ian an.

Ka<Hopro*eklors-
Ka(Hopro(eklorlar —  rmwrian
blToya s/lnycbl {abHy To<léalar
yok! kirnyoyly bTkTalar. LU(lan
vnk orSanl2wlann tor/lasbiArnychl
mirlarclan blToya All3Héa ya
racHawyaa boMuan cbl®aTuH”rN
o3bln3Hcla MNoycblan/laiAa.



KacHo sen$lYl(y- Ka(Mo$e2§lrHk
— Mwur8a zerMiAHk — (WK
orSani2T]arniné tonlasbiArmycin
mrlar 18’37 3e215b Xn3nstyau.
Kesnlaiion8- Ke8nlalorlar
(o’3TTHMa), o*mTHK 0°315bIT
bosbsarnycbl Tocklalar — 0‘51THK
0‘313blT {erbl3biaTycbl YOK1
SekTla8bnirnycbl MvrlduTan
or"aTK bTkTaa.

KecoTblnalwon - KekoTbwablya
— Nk orSanizwia T "
KoTbTally 0'28arnycbar]i§].
Meyor ya Tihaor JarayoTtcla irsy
belMarnln§ 4ayla Ta3TAaT3bl
(rekotblnals|ya51) nalya$icla
éenlarnT§ yariuy or*ar”an
blnk”*blan Ko3»! boYacH.

Kekon- Kekon — rekotblnalllya
bir%i: OKK nT” bir yok: bIr
necba A  nukleoll(%a TO3
kela(Yan ya keyT" 4dayla
Namskblarwblarga  bo‘briray(1]8an
ens u Na 418rT.

Kekulllyaiion- Kekulllyablya —
Tasblna \a TexanTT/lart 40 ‘Vab,

lNyclaH 4a2MTalar oH3b, 4urllBb
BlMal vya bosllablr Ca3Taa
mnutcworné:r batpa o”TLW an

nobvé uMwsan (Mprexfarwt 3mn4dy
raY18tcla aay*a UKblb, 3butngclek,
alrol"mmbll 3barollT yax3bllasb.

Kenalvral'lon- Kenal urablya —
blopoHTerlar Ttoleknlas!, Tasalan,
oz yokl nwukler bloblarnT?

(@bvy  xu3amziyauanw  yo™oia3b
(genalviralalya) bola*klan blolo§1k
ol bola(8a Layiasbl.

Kepara(aHon- Keparablya, 0T
boH”a paytisb —  TulaSenlar
12’3mngan yoki labny  blwl8an
PMK blirlarcbl MwuH3sblnw”® o‘r-
0 kaclan uUayla mklaub(n.

KepWcaHon- KepHkablya —
BbIK  Tolekn!a&TT§  0‘2kKlan
nusxa oHsbl. Bunéa ola-ona ObIK
SIMIre rvkleoia<llar keiAra- kex/i&na
1{blalan*an Tronsalllya3! yugon
atobk bllan bola BbIK 1lar§
ermla<if

Keprexxor- Kepres&or —
bu)ayracla Tennen/latT»  Hoall
bo'H3blT BM3ayblunycbl Toclcla

KetAoYirve—- KelroyH*n*lar —
{ar&blpa KMK Wllycbl Yiruzaar.
WaTtTt” bayol 3Kl mcbun K.OK
clan {asbkll 1lop8an SenoTnwi§
le3kan *ransknpsryasi X03.
KopcblHK relro\arusiar leykor (o,
uor), 3arkota (e(, €o‘3Hl 3blsbl) ya
31! berlan 3bl3bl bo3ll uyllizMa
13b(1rok ebkH.

Keyellca/e- wuve\er(ara — UHEK
pan 014KS8a 1Ir8ly inlronna(8lyalll

K0‘cbiris1l reaks”yasbl
ka’aHrbycbl paylar *ran$knpla2a
ertenn.



LLibonnclelc acM-LUbonukKL
kbloblar — “*arkiv(la wn”eyoc!
KoTporenHanéan nbora; aro*

a0&1arclan agenT, “nanT, 3llorT,
vra&d 1 LWilycbl nukleTt kblola 1mn.
A3o3an  luyayra $koplaxtaSl<la
3oyblb™an. Btna polenukleoiqg,
ranpngan 1afbd1 lopS8an. Twk
orfawrnMarga  3ocHr  boYaauwian
ofal blo$1Me21cla TUblT
akarwya”™a eMa. AynTlanpa
FertenlliAy [laolllk xwm3srwyaldan

Tay)ma,.

8
8al]($/blic acliA 8a15Ha* Kl o0*a,
aspwin — arotabik ok3lkarboral
Ki$lo@  Ko‘pcblHk  oiblTllar
larlablpa erkTt bollla wucbrayé!.
Masalan, ToycHecbakaa.

$apropb o8~ 8aproll Llar —
layyor or8atk TocMalar (bayyon
yokl o &THK fqolplalan, cbl-
nnaflar) blMlan 021s1anacl1éan
or8anl2Ttlw. BwularS8a ko'pcblHK
2atburn«lal\.  baklenyalar vya
aynT 0‘siTHKaiar KuacLl.

8arcopla*talia: 8arkoplarwaHk
nr — mwm&wml HOlalannT&
orSarella$l. Mu$knl bu-"ayralascla
ncwk kanallargan  1boral lo‘rlar
bo3l ya Tun&kullarnt&
fhsaan3blT naxora* sac}]. Bun”a
TiobnWarpa kably tonlanrvng
reéala*5lyazll) naroll

LrayH eTblMacK.

LWbosoTe- Krnbo&ota — AKK ya
oaS8Hpan  lasbkil (op™an, o053l
blosime2ih  aTal8a  osblwychl
ba)ayra or"anorgb swuopiazraca
erkT YoKi engoplarta UK 10T ya
yaaro f°bi**“8a bTkkan bolpa
ncbraylll. L bo3oTa 1KK1 $hbr<aan
ibora* berHb, *aSlkp konT3blaan
yo$b a° e&blacK.  Ular
Kkclpwcba bir-birlan bllan bTUD,
polTbo3oTalar boHéa vcHraycH.

8a*ell O ~- 8a*eH* OM4K —
Yo4ypaosb 0O X — bLiayra
3enroTeraiancan ajraib oHnaan
YUK3aK Ke*Ta-kKelllkka e&a OTMK

8axararae- 8axarara — Tyellara,

3axarorat 818roHz anychbl
lertenl.

8axarorae- 8axarora —
3Kakaraartsb yokr g/M"M"M@*

3bakan. Obaxancar 8utbl&a
Tansunb Bo'Hb, 8lmkora ya
MnKHOraéan (@3bk1 {opngn.

osnnHWar ckTyo3sbla Jucla ken§
larsal8an.

8ke-8ay*, TullS5lya ort —
Tulablya yoki rekotbTa’*yatng,
en§ blcblk birHs§l. OTMCag" bir Juia
nvkleotig8a Ndll- MusthaH
Tull s1yaciao1 &en o‘nnT

belTay(11.



Pulp- 8ellmlo/a —  "umKora
HAoM1slan(lan lasbkH loptan
nleyo(l. o ‘3gnllk bluayraswiws

poblé*laszosan S5elinloraclan Masbkil
lopgan.

8aHbllavic acM- 8alk$Ha{ k|$lo(a,
aspTn — aroTaiik ok3"“karbona!
Klzlola.  Kc/pcblHk  o'snnlMblar
larkibrla erkt bola ucbraycH.
Ma5alan, ToycbecbaMa.

8apropb po"3- 8aprol War —
layyor or”awk Tocklalar (bayyon
yok1 0'31T/IK solcbs]an,
IMieb1lar)  bllan  021slana<%an
orfatrtlar. BwularS8a kowcbLUk
ratburn™Yar, baklenyaiar ya
aynT o"sutlLUWar knacb

8aleH{ -8a*ell BINK —
Yo'blosb OblK — bujayra
sem*roteralanclan ajraftb oHnan
ynK3ak KelTa-kelllkka e§8a OblK.

8axaraxae- 8axarara —
Tyellara, 3axarorar 8 1clroHz
u/lnycbl Nerren*.

8axarorae- 8axaro/.a —
3bakarsawsb  yok! sanclayla8l
3bakan. Ol$axancl]ar 8urmubléa
Tansmnb bob, &lukora ya
kiOratian {a3bkKr1 lop&an.
0;51Tl1Klar révnyosbla “wcla ken”
larsalSan.

8ke-8ay*, Tull3*ya o‘rt —
Tunllaya yok! rekorbTa*ryanTt”

en8 kKkblk bIrH”. O XK csas1 bl*mii

nvkleoiiciEa 1eMné- MuyLyuif
T alslyaclaol 8en orTT
bel&Hayc/L

8 ernobKLls— genoblor —
or§anl2wilaTiné 8unib

(nynsbta)larcla birSa/ikcla bayo1i
KecbT3bl.

8enirosoTe-  genirosowa —
bulayra or§,anoKii. 1KKIAa
$enn o1a(an rasbkl 1op8an.

seTrosorani§ yar*am bryayra
‘bobuw3bl bllan boMHA.

geryn- senn —  protetoen
aTTOoK1310LL. Barcba  ougsllar
1arkiblifa ncbraylll. AyiieBa, v Xpak
0a$W1 (MibroT)cla Ko“p.

CycHc ~NA- s8ikuk B1UK —
ba”aznnon OblK Toleknlasl.

CycHc nuneeon<] 81KHK
nukkorilllar, baiaH nukKieoiAcuar
— 8orrmonlar ya bosbsia buuayra
1a3bsiansi<laél re§nma*oraTT§

blyayra rcbl(ias: KIrTyomy
yosiAacblMan. Bularga 51KHK
aceno2TTonoioslar (BAMP) vya
81KHK 8umanozinTonol o3l (3AMP)
KKacl.

silbloris- si111blo2, baTxonalk
— 1KK1 ya uwkan oiif] *wnmarnTé
baTxona ya o'raro
Tanlaa™orHkAaa yasbasbl.



§1pla&<- 8lTplab* smkWy —
or§aT!TnT& bu)ayra 1l LWisblga

eMa bo‘ltay:an kKo'p  yalAro
protOplaSrl. LWar buwayrakrwn”
bTbixblgan yOKl yagronTth

St orwyall? kopayrsblgan bosit
boYacH.

818{eT- 818*eT — KOHCbLUK
labHy cx]8LLar larkibkla
rcbraycb8an ollngmsuriln<unchbl

atTok1$loll. Or&awrTT bar xA
rabarH Toacblargan  8aulasbcla
Kalia abarraya”a e8a.

CyloSenelk8-
buiayra ~.ene”kasl—
O&8arnycbanllk 40 nNnwyanal

blyayra \a ‘bryayragan Kkblk
MwH3sblar (aao3an xrorto8oTalar)

81108eneiiKa,
lwya{ vya

dardlaiida  o‘rSamacli§an  lan.
3uouenenka asosan
xroto8ortalartg8 Twurita Va
klTyoyly bwH3blan,
Tor!bloMlya81, yaraatii
Slunnnsclek, boYTayoléan ya
boTwTaycll*an buyayralarag8l

bolalTt 8ereitika baTtpga $iaolo$pya
uanhan yon3aTMa [lacLiuy e(acy.

8y*oKTT- 8Llokwwwlar — buayra
HoHAELIAA bosbuarnycbl c3iAnHK
&O0rToT: agenT boallas!. o 3iANHK
Mcblanga bob/1 bo‘Hb, unT§ yer

ikl 48T lan~a k$Merta comaH
KkoYarTlacLl
8y*0lo8y- 8kolo8lya — Iluijayra

URIHBbI, yarlvin bataa Tebyuamal

nYOlaawsblw  clManuycbl  Tan.
Hayyonlar §13*01081ya81 ya
0 18T LU Kiar ana”onunyas!
KabllMamatu e 1arkibly 41s1111.
CylOplasT- sKoOpia2Ta bcyayra
uobl84 bllan o‘rai8an  bo4lls,
8110x01, Mloskebl ya Kinjara
or8anorglanpgan  LbkA  wip”an.
Wyayra TarUrTtT” naroratiga
owisb ya Ko'pay”3b xusmn’yaiia
e$a.

Cylopla8T bencl*y-
gi(opmarTaHkK ilsiya: — Hwula\ta
yaaro8l bllan bo™Hsa boYTauan

s \yar. Bunga aynT a1y
belé/arwng aylopnan-aylonSa
Ko"cbullsbl clBmnk ya bayyon

bulayralantng  31lopla?Ta81(1la8l
ortllar (xloropla&l YOK1
TAoXonanya) orsiaH aral&a
o3blrilac.

Cy*08klelOn- si*oskelel, bujayra
8keleH — barcba  ewnkanol
lnyayralanwn® larkibly — Aisiii.
Mnkronaylar ya Mol paar
(6laTtenar)(lan iborai. Huwayra
BbakH ya barakagariib XxusuisiyaiAT
bel™Mayal.

Cy*ocbrorte 8y8*eT- 8110XroT
nritT1 — 8Moxrotlarclan ya
3M0xror-ok3lara lerreniAgan
lagbkll lop8an tALAL Hbyayratné
nala8 oHsb Jarayotcla TwublT
abaT!yalla e”a.



Cyl:ocbrowe -$Lloxrorlar —
LWrknéa *erwr-poriarvijar Llllycbl
ouslliar OkB181am 5N
fAa\lanHsb JarayonTT”  barcba
Nabbazari(ia 18 |Arok ebki.

nukler

arof

Cylort- 8102111 —
K15loblar *arkibl8a Yuwychl
abo&]ar.

Cy(oroie- 8Ho201 —
8llopla2TaTng Bbakblr, ~eblTon
WAl Hujayrawn§ sol 012cian 01114
418l rasbkr! uflac).  OraHs
arrasbnuwyTtTt? Ko'pcbLUK
reaxkblyalan si1o020! bllan bo™au,.

goTa(kK cen& 80TaMK
bu)ayraaar, 1ana b\yayraiarn,
cHp101d bm)ayralar — or |>aTrTnT§
nrn"4atsK  yok>  oblan]$blan
Wisbyan yardaanni baa™mVeb®
bujayralar.

soTa(o(ropw~ soTa(o(ropw —

0515]1 SarTow. CHpolr be2alhr§
o1(ulMé1bo 'a81 kblab cbiugarac!].

Alls-sPl — 01T8 (oTwléan
rrTun Ofcbllls:  3wiArcmT) —
oclaT oréatrw! bTioya imaTTT?
3u3llasblebl blian boé‘Hy ynusH
kaBalllk. Kasallk Jun3y al<Xla
[Moror 40lh YOK1 yaxBln
*%2aianwa™an 3bpne 18naan orugH
ybpBbl TUTKW. KaBablTe olcH
oHnTa3a, borT;ba clayolasb fiyT.

8play8uie s piayslhs, ulab
wrayiimreb — TOK  “aMayon®
(yeHHsbl) Wrlan(lan bin. .bléa kalla
TolekulaH 8eleroéen yackoH
KblKlarnT§ lacblkros
3kop]arTa{ik TOK Toleknlalaréa
aylauwBbl.

8*earyn — 8*eart — uallliy ynson
Loleknlar

y08§* Ki3101a1ar aralasbrabl (aBo3an
Bleann ya palTwn Kbloblar). Hay-
yon yo08§*larlan ol nacl.

8leroHl 8ortomlar — oclaT ya
bayyonlar bayo( MNaoHyalAT naroral”
alflnycbl ya To<Ll aJraSbinuyl
aayor M bosbuarmycbl bir SurvH
V2i0loMk lao! Tockblar. Masalan,
/\I-I_

Sly &orTonlar.

8*erokl-$ler<Hcllar — bayyon ya
oHUMIKIAréa wcHray<iASan Cabrty
or8aTk blnkTalar 3T4. Bwular§a
o4 (Ba&o) K§lolalar, _)TBY
éorronlar kkacll.

8{op co<lon- 8*op Koclonlar,
i{blaBi2 koHonlar— becb bir
atTokblo{an1 1I7Ix1alaTayclLu,an
koclonlar. 1/lar pollpeptaé zam]i”
Sirme2ym lorlLi1Bb yariiaxnm
banarag).

8”rucllire oC 8ene- 8(rnk{ura Sew
— oréanizLuiar beisa ya
xu8nslyal:lannirg nyo™laniebicla
beyosi*a 1sbiarok elllycbl, blron-bir



ofs11uN8 aTwoKblobli 1arkiblw
Mblaloycbl ObIK yobl "KTn~
en§ Klcblk bo‘lajl

SubBlra*e- 5ub8lral, Tubia — 1)

rwKroor8ani2t ya  o'aHTI[IMar
o‘saclléan ornuyaH TwbIr; 2)
bloknnyoga — Tlerten* (a’3aAa

AHacl/Man TocYa.

$vpernaiwl - 8upernalanl —
cbo'kTa i 1<3aa 3UYNLHK.

B1221ne83 1M /e ynlll Tablaiila
Toricblar aylaTt8bl
Toclclalarmmé biIr koTponenblan
1kkTebl51&a o'tA3bl bllan
Kecbuycbl, T3bliAan lakrorlarm\cbl
o‘raro bou'Huy I'TK, KTTyoydy ya
blolo§1k ~aayon]a® laklly bal lask

Tanwn b&(ames&—  Tanwn
wotaclalar, o3bloycbl Toécblar,
WnTnlar — cboy, eTan Kabl

o‘8lTHklar barpc3a ucbTaycHan
poHwer lemol buwkralar. Ten ya
TOMNynatu o3blaabla oa&d 1
ToclclalarT (lenawral 51lyaéa
mcbra’acH. Bular oBrrllk,
bayyornlarclan ya 84y yo‘1 bllan
oltacLl. T"3bLu faTasbiawb
xuanllyaiiSa eoa; mbblyolla clor-
clarTon 8llairla 13bbiAlacll

BEx*fermal eturonten*- a8/
Tublc — /1K, KiyoY1y, blolo§8lk
xvanzyaiaar barcla yiaTory otllar
Y18 Tclw boHb, Mk or*anrt'a

5n8pen2lyalaTTé 3enniiSa ALUSb
Jarayowucla o3l boTach.

8uppre8&or 8erne - 8upre838or §en
§oTo  yobl 8ererozi1éo*a
bolalcla8l allal bollTauyan Twu(an(
«enlar w’swrn sifib L0‘ya<uéan
8en. Osisu Tolekmla8TTe bo3M
bo‘nsblT 3ekniAazbiianb, (o'xla(@(1l.

T
Ee\o&ka yok! blkosHa la’slr
Ko r3a’acll

Teloter$- TeloTerlar —

xrotoboralawlre ox!r§l wucblan;
OMK  repHkablyallcla  lsbiArok
eGa, XrotosoTalar ncblT
yopl8blb LoH3blan c|1a<l1 ya auwty
smlblanl8b xmsmzlyaiiéa esa.

TerTTaikaon- TenTnablya,
cbe”arablb, tvinoniiaBb —
TaTuT (enntator — ko(lonlar
yorganiiga pobpepiié ranpr

3tiverTTé laToTlanlsbl

TerTtTaiaon- TerTtTaCor,
cbeMarabychl — S51nle?aiib
boT” an poHpep11cl ranprTé
Hbo8oTaclan aaHs3blT

cbeéaraloycbl, beMoycbl Lplel
Keyerxe *ran8knp*arae —
Teskan (ran8knp(ara — KMK
clan XK il 8T 1e21allsir
reaksiyasilh ka(aitrioycbl Merwen!.



Te$lo8*eron — Te$<u)8*eron —
nTnOdalllaTtT® asosan  erkak
sy a’201ar1, 3bunT” AeK, buyrak
weiA be;rlan, LWxmtclonlar7pbl3eTa,
1]éar 13blab cblgrac11$>an ~orron.

Tecbnolo8kal
Te\rolo§lya “broiioTaH,
aunra’ay  bujayra 1exnoio8iyasi,
“bnpaoTa *exrnoJoélyabl — o0"«Ta
(3bl3b) Hos1l u/luycbl bwu)ayralar
bllan r~giiana yoki sannTall
TOoCcKblar 13blab cbluarnychbl
Te’yorH buwayrat s0'sblsb yoH
bllan éuratay bwtayralar
(81bncloTalar) ob3b ya oHn"an
&]brocloraH lnyayra *WT
(nasl)]anT Klonlasb YOK1
KO‘payiianab.

§1bncloTe-

HatT -HaTtT — yMaruwu —
0 ‘51TliKlar ya aynT
rrTkroor*arrrn!aréa
3rle2lama(lwan. 3uyéa eny&”™an
bTkTa. 8011 ya  bwug poy
Kepa™ga, KaJlo3zbkana KOH
boYacH.

Tyluin - TurHT — OMK. LUM§

Tubl T axo* azo$lanclall bin.

TyTtopoeian- [MTopoelnbn —
T-HTtlcAsMarTné
AlVerergla*3lyalanisblm
ler1az1111rmnychbl 05301 wb3arH

éonnonlar, ATK3ga bosll boTacK.

TblreoblobnHn- T1lreo8lobuvHn —
8Mkoprol:elnlara Tansvb

HAaionsiTon berlar(la Hoall
boTacu8an Turakkab osall.

TblroM bortone- Mreobl
§orrTon'ar, La1L0n31iron ber

Aonnoniart — CKKT Yya bayyoniar

uallon3snnon beri 13blab

cbuarac™an éorronaar-
Orfawrart? Ko‘p8Ta

yazi{aianéa 1a’31r U lacH.

TylOkeil- MrokxL,

lelTaro(lrown — nturbaH

bayyonlar Aa™on3iATIoON be21

a)raXgdl &n yoc! LULycbl ~orTon.

NIrok3T yeisbTasHN YOK1
oriigckaHW  o’dr  kasalllklariu

ynjn%oa kellrack.

Tir0211l  -T1rQ2w  —  ougllar

{arklbkla  wucbrayc%an ba”aH

aTTokibo(a. OolaTT, acrenaiT,
TeamanT]ar Kabl blnkTalarTng
bb81nle21cla 13bunrok ealll.

Tbe roo=s o!" 1Hc ice(b - TbH H/Iw
— 113bwng Ja§ YlaM cbudurcba8a
boi/ib Kk&an AL,

M-HTpHobllese- T-HTloblHar —
HTuscla nyo~anunycbl HTlosllar
boulls, KeyTckaHK 4011 bllan
HtTalik iASuncbaiar bataa oyua!
bart uyrHBBb yoUTT« bo3bua
415T 1ar’a oYacLlag, T-
MrTrofWar®a ayanaéi Hwu)ayra
MNLINUMKELLMNE 3bakHawi3blga
Tubl T aHarwya”a e8a.



Tokolerol — TokoCerol — E
yKarwT — o'3sknHblariaa
51nlerlanacl)éan ya you,‘(la
enycH8an ykaTtT. Or8artrt MBY
Jarayonlancla TublT aHankya’a
e’a.

Tran8(1lvikiion-Tran8(1mk8lya,
Ko'cblwH, Joyw o’rarmnsll —
8enelAk TlMonnablya (oruk
Toleknla5TT§ bk fisrT) w bIr
baklenyagan (cloror) ]kkTcbI81 o
(rel81plyerl)éa \kilar (baklero- §
raMar) yorpat!(la Ko'cHwiAb
Ho®3a3p Bw Marayonpga reisip iyen*
blsoblan”an bakliemal  1Hyayra
~enokpMa o'r*ans3H 304K bo;laxin

Tran$lerarae8- Tran8(*eraralar —
bir binkTagan ikkTcblsiéa Har x/1

K}TyoY1y Surmblar YOK3
racHkallarnT§ Ko'cVIKLLI3N
reak$lyalaniu KaiaH210\cH1
lerTen/lar aTiA.

Tranalorrataon-
Tran8l*orta<8lya — bel§llar ya
xvBuarya/larws  ekrouen (be”cTa)

OblK (w prepara/lan yorgannga
bujayraya KTiA&H JarayoT, Bunga

kan$rorrtal:51lya8a ncHraan
Juyayraéa yan~ bel8llar payno
boYacH.

Tran82enerl8 — Tran”cner!» —
K3y beid/larmin§ kKo  say*a
natoyon bo'H3bl. o0'31TlIKlarcla
Kay mo M Talayawn? bir

blyayrapan boBHuaswa ko‘cbinllb,

kKeyTcHaHk Tlenoitip/fla naTtoyon

bo'He6bI.

Trawknpvion-
Ko'cblHDB

Tran8knp8lya,
yOX18b —_— 1rsly
TlhrortablyaT 39bl K rnoleknla5lpan
wlhortawon-KKK Toleknla8uia
3bl K
T 0 leknla8lclay!l nukleovi(llar kelTa-

kell&1l HA14YK Hk

Ko~cbln3H. Bunpa

rnoleknla51(laél

nnkleokélar Kekna Kellél8a To05
blbrrallya

Ko‘clmnH5blTNS €askabk! bo8Alcln

kela<W 1raly

blsoblanati .

Tran8location- Tran8lokablya —

wunla(8lya payr<3a yoK!
kro851loyer(la Eo0TOoMNE* vya
oToloélk boYTa”an

xrorto5ortalar a”blanuT”™ o‘nn
alwa8blb AaAoH3bI.

Tran8lallon- Tran8lablya — 1r3ly
T&rTnai iyaw KMKuwn§
nukleoli(1H WrlW3bléan os3lWlarnT§

arwnoklia)o(aH

mrutya ocHwuub

yo2lsH JarayoT. Bwu ”"a*ayon<3a -

KblK ya nbo8oTalar 18HiIirok ela<H.

Tran8plration  0?  yyaer
Tran8plral8lya 1mermKHS, su\
bu"Yaiasb JaiAalll§l — be/Man”an
yasal Bd|iacla TadmT 08‘KLiKka
eSa bo'l™an bar§ ywrastéan yok!
ynra birH"gan bwu§4lanSan 3uy
rrTqaéon.

TransplanlaHon-
Trawplan*alslya,
oYka2lsb —

Ko'cbl nb
o'3knHklar, Hayyonlar



xa (latlarcla blror 10~ 1Ta YyoK1
a’'row ko'cblnb oYkazish

AciAye (ran8por* - laol *ran$porl,
Mo) kocbay)Jsb — ATP yokl
wetrana polen5lall  ener8iyasi
yorclarta blolo§lk TeTbranalar
owaH konen&alllya &ra<Hyerni8a
Harabl 1071

(Toleknla) larwng§ ko'cbTH3bI.

Transpor* 1*"A- Trawpoll KUK
(*-bWVN\K), asb\ebl KI\NK— a0l
bobla8] aTtTok15l0lalarwy 0°‘218a
binkHMb. o0a3/1 3T1ler dallTacb™an
~oyéa — nbo3oTa”a ko'cbirli3bliwu
bar<3a poHpepiac! raTrgay
O'TTTS§ an*aTBblT
WrtTloycbl nbonukleT Ki&lolalar
Vpl.

Transporone- Tran$po2<uiar,
3akroycbl ifsiy eletenllar —
8enonkiaéi o‘r owwT alTasSblT5b
XuKnayaia™a e”a bo‘l8n O XK
Nnra§Teny (U. Harakalcban &enlar).

Treont -Treown —  <leyarH
barcba osi$LLar Tarkllbla
ucbtaycb™an rarmny atTobl3bla.
TrlMobllar —  clenéiz bo'"*YT
oyoub bayyonlannTté aTHD butan
a’ocllan.

n
OblcbTon- 1)bixTonlar —
yaTTHK xu3mayati”a e&a bod™an
Toclcla. o ‘knnlklar, bayyon lar ya

Tnple*e - Tnple* — tday
wlronnablyawing, elelienear
Ta’'nobSlw  Aocbloychl brHS:.

Ma’lnTt lrab<la “ylasbuiul wucb*a
nukbotaclLlan LWoral

Trypyn -Tnp&T — o3bgoron
034 berbla clebl1ab 1201 bo‘lwa8an
{np5T08en boHcla 3Tl erlanacbéan

ya ousllarw 8laroHr uyflacH"an
lerten*.

TropisT- Tropuul, burllsb,
yo‘naH$b — Tubk oTU
(uo‘2&al&cH)\antjan bT

(yorne'Hk. yeTT” {olllab kuchbl,
Kirnyoyly To<l<lalar kabllar)wn§
l1a’51rcla 0'3nTLUK, bayyon
a’201ar1Mn8yok1 aynT buwayrawn®
barakall. Haraka* yoki o*&bnw”
yo na/3bl uyo”*r~*a”“cb yo'naHsbl
bllan atuylanalll. Bular MotO~ “eo-,
81clro-, lerwio-, Xewo- iropiziiiarsa
‘bobnacrll.
The

To’'WaTchl

Cour/l xlrvcdvre-
8(rmk(ura — ouaN
ToleknlasT! (a3bkJ1 Alnycbl
pobpepbl 2anjzarwng  o'raro
&20Y1y *ylaT3bl. Bu {opalikkiya
vni/an oriAa pobpepiiia 2anpriaréan
{a3bkI1 1op8an osiBlLUar”a xo3.

rTKrooréaTrT buayralancla

ucbraych.



Carbobyéra™e- 1)8leyo<Har,
Karbon xwylar, S§lwiAlar —
blnaMa ken® *arzai8an TwubIlT
or’awkK binkTalar. 0

5111k1aTTé a3051ly 4151T Karbon
suyiaréan LLBbkH Mop~an

Ullra8elllntal8a*wun-

HWTaréen*r/inEabl3sb — asbobnTt”
a5031 — rolorw backan rasbsan lex
aylanlngb blsobwa Yertn§ Hriab
Kucbléan ywr rrang, Tllion Talla
yuson boY”Man Tarkarpgan uocbl6b

Kucblw Hos1l  sLLU3b VSMH.
Biolo§lyacla Takrortolekmlalaru
o‘ryart5Ma "blalllacW.

lmea/ae- | rea/a — wuulrola/a
3TiA"a Tawnb Mennelll.
Karbaniiclt karbonal: an”cMc! ya
aTnunakkacba parcHablwb

reak5lyaslT kalall?laycl Tanusa ya
3oya nra™dancbl ko4.

1Jrentia- Trerwya —  clorcla
oriiucba LUhscor(za Karbartcblné
lo'plalwbl. CMielcla, bunpay bolal
buyrak NaobyaiAwn”® burllsbl bllan
bo"Ha-

11blyurorne8 - WbixTonlar —
yLaTTMK Xm3n3Tyaii’a e§a boT8an

Toépna. o blTliklar, bayyonlar ya
rTkroor™aTrTr bujayralancla
ucbraych.

Carboby(lrale - 118leyo<lTar,
karbon ®\lar, §BI<llar —

lablakla ken™ {aruya®an TwublT

or§alk binkwalar. 0
‘$knHKlarnTg ak6ly LysMU karbon
Suylar(lan LBk KOp~an.

1M rayrole( raclaiion
1N1<rabwa{3ba nuHar — Ko-rua
KoYTTay&éan, ToUsen wim/El

‘00 nonaTtakronéan blcblk boY”™an
eleknoTa™Tl: wblall rmrlar.

1Turacen<tif*nge
UT*ra($en*rln8ala8b — aszbobnlng
asos1 — ro*orw WMacHan {asbuan 'er
aylanianSh blsobl8a Yerwn§ (oriisb
Kucbléan yur rwng, TWIHon Tana
yrwon boY”an Tarkaréan uocblzK
KucblT boarll UlHb V3nH.
Biolo8]yacla TakrotolekmlalarT
oYraw3sMa 15bhiAlaclL

11reaBe - Wreara — §iroiaza
81MiA8a Tansub Ferten™*.
KarbanHcbl karboma* an“Mnc! ya
aTrrakkacHa parcbalaiu$b
reaksiyasil'h kabl121aycll. TaTyHr \a
BOya Urmé‘iari(ia Ko'p.

1)retia - X3renHya — Lonéa
or“cba rrTacbréa karbarwcbln®
loplanl5bl. Ocblga, bunpay bolal
buyrak MaoHya{TT§ burllizbl bllan
boo'LL.

AroSene515 - 1lreoSener —
or*atrréa Karbarwcmrnz bo3all
bo'H6bI.



YaccTes -  Yak$walar —
Kucbaizianbangan yok! o‘lctanan
rTkrob  blyayralan, 3sbuntSclek,
rTkrooruatrrblar bayo* [aoHyall
Tab3blonéan layyorlanacb8an
prepara/lar. YunumTH kaszalllklar8a
fHAarsbl uoHanpgb, or&awxrTwn?
cbloatH AW osblraciA,

YacctaHon - YakdaTa*ya,
enYa3sb — kasallkTn” oblkn oH3b

Tassaclpa  yakstalar  soYlab,
oréanl2rcla 1T Tuw 1exbosl arHsb.

YaHne - YaHn — ko‘pcblUk
osSllar larklblga krralll*an raruny
aT TOK13101a.

YaHnoTtyct - Yallmotnurt —
wewbranalar orgab kaHy ronwT&
oMsmn  o3blrnycbl  polipepiAcl.
Aniiblboiik S1laila MNoy«lalaTtlacH.

Yec<ior - Yeklor — rebiplyenl:
(sabn! allnycbl) éenoTl yokl
plarmow&a ko‘cblnl8an, Tm&layH
fayla LU asia oH3b xm3un3iyaii8a eRa
8enevk W (ObIK nTy TaMut
alikcla&l kes3- Y Tasl!).

X
CbeTo8enesis - XeTo8enex —
oblanTa”an 1nxut- blyayralarTng
KiAMyoyy Toécblar la’51cla
blYHw3bI.

Yeklorlar (klo nlo y @bl)
payyanllasb \eklorlan — Klormla$b
(payyanllasb) yeloHan 31&i<la
piarTita OblK 3lgan MNoycblaThbl!
(4. PlarTklalar).

YkoM» - Yirolar — yvawn
a8en*lar; kioblk ToleknlaH bir
poltukleoiacl rampriian  {a3bla!
Ophan balugH KbIK an iioral
Kazalllklar&a 3abab boYacl.

YHaTtTe - Y|1latTlar,
NarTonclonlar — NK
Oréat2tlarnliné bayolr [aoHyall

ncbun Jupga sarvr boM”an, lacblk
TolekmlaH orfawk blnkTalar;
asosan 0'81lTtmklarcla ya
rTKroor&aT2T 1arcia bosl bolacl.
Oclat ya bayyon ortarrrrpgaé!
12101081K, bloblTyouy
“ayoblaTTé Te’yorH Kecbl3blT
1la'trlay<L.

HyiaroSen buclle - Yoiaoro/l
bo8lar — arol, Ki3lorocl Kabl
elek*rotandy blsoblan”an aloT!ar
ya yoporog alort o‘rlaslga bosll
bo lacbS8an bo“Mar. BtopoHTeHar
Wals3blann! bo3ll gall3bpa TublT
abartya“a €>a

CbeToly&8 - XeToHr —
knnycTty ayen(lar {a’3Tga or8atk
blnkTalarnT” parcbalar3sbl.

CbeTorcsislance

XeTorerig*enllk — (TK



oréarrniAarnTé Kunyomy

Tockblar w’bin”a cbi<larlliel.

CbeTo&en8lUylly
XeTo3exnycbanHk —
or*aTruTTé KUMyomy
nkxklalaréa Twba(@n aer*ru”.

CbeTokyn/lew - Xenkuwllle/. —
lwkrooréanl2uwlarlifé 021alaTtSb
LLirlanclan bu. Bunpga
baklenyalarwng karboralr an”~gné
8az1(1an or8aTk TockblarT 3Tler
qallsbl, amoruawk TocKblaTTe
ok&a(Nawsbl na(ya$icia boa!
boYacbLian ener’ya bl3oblua
aral§,a o&bach.

3arayonT 8.NJ1;T owacl3kly kasba!
ur~an (1887).

CblTtera "NA -Xitera BTUK —
8en Tubancb3iis: m3nllan
yorcbltpa bar xI labny ObIK
Awnlanclan vwl8an xvn4y
Toleknla. Xuuera o'&lTHKlar —
w3y  3Hal- pgaH  law  alivNdobl
A5imar, 75101081k sallaT!ar yoki
bu]ayralarl nlasbclan bo&u
boYacb™an o'51THKlar. Masalan,
bar Xl o ‘$HNmKlari payyarcidaab.

CbeTo/lerapy - XTHo*eraplya,
Kmyo\,ly (layolasb, xeToierapya
— kaBalllk uo'22lhTycbliarsa
uarsbl KluyoY1ly prepara™ar
Lo‘ 1ab, beTorw claN\olash.

CbyTolryp8ll - XTHOMMp3T
ormya  (arblbklaél  ossllaTT™»

parcbalatsb reak5lyalanT
kalaHrloYcbl éiaroitk [lerTelll.
Osbuoron ose  berlan r3blb
cbluyarach.

Cblln -
AobluYua
ToCcbla.
bo3bua
(asbuy!

Xwn — or™rrT
ualllubk bervyclH

B o 'nnoyosllar ya
ntTurllaar bayyonlar
8kelelTT& as3o3ty s9miAL

1a5bkl  uHacb. 2aTtburmné‘ “a
bak(enyalar bujayra <1eYOrmms§
(arkxble, kkach.

Cbloropla$* - Xloropla8(; —

0‘bITHK IvipyTab1MHI§ oréane!la&l.
Xloroplas(larcla unyosbTné
yorn“bk  erner«lyabl KiTyoyiy
eneryata aylanianHb, wvéleyo<Var
8T1(e2lanach.

Cbole8(erol - Xoles*erT
3(ennlar “vrTgbla Tansub yanT
batall 3prr™. BarcKa Hnk

oréaw2Tlarga ucbraycb. Ayuissa,
a%ab  bujayralarl. 3perta ya
ertaroslliarga Ko‘p.

CboHne - XoHn — barcba Nk
orgawrT buja>Talancla
ucbray&&ellNN ywuatw™a o4Ysbasb
TocMa. Posloloplcllar, a(3e{lMxolT
1arkibl8a Uracb.

CboHnes3"erases

XoHne3leraralar — xolT
eiarlartTé §icb'ouuk yo4 bllan
parcbalarmnsb reakslyalanT

KalaH2l1loYcbl lenmenllar. (MaT \a
bayyon HO‘ulTalaluéa Ko'p.



Cbontinorta - Xonwinmor —
Trioxonénya oi14YKs SenlannT&
rr’ruw.

Cbonpgro*enesEs - XongroSener
— lo§‘ay lo‘alrmalarlwng LiosMl
blYHsb JarayoT.

Chon<lroXXn$u]rale
XowlrollT8mnillallar —
bTkiAarnychbl O *Ta (pay,
HOé'ay)laTtT§  a303ly larkbly
AT3rT.

CbrotaHn - Xrotatin — BbIK
ya vya(ko ossllan blsoblan™an
~3fOblaréan LLIzbk/1 Topyan
nukleoprolen lolalar.

8l ol cbrortosoTres
Xrorosora 10K1anu1 — bayyon
Vv
Nuclew - Yaiiro — eykano*

or8ani2t iar b~ayras”a”! or*anobl
larkiblcla ossllar. nunklert
Ki3101a1ar, 02 rragorga umn’a Katda
boUTauan or&aTk Toleku]alar ya
tonlar boYacH. Yaclro sobla ya
ya<!ro 3blras”a e8§a.

N\uclear $e11 - Yaiaro pgobl§'s,

waé'2 poYth — pennuklenar
bosbHU, bllan a”al8an,  1KK)
fHaHaTtpan LWora* u4obla. Yaéro

Aobn™dpga Jucla kol leslnkcbalar
bo* 1 1b , wvlar orug yaclroclan
SlLloplarTa8a ya ak3Tcba, LiH-
MvTtan Toé<lalarnT8 Ko'cblnH3bI
aTal8a osbacll.

yoKz1 0 ‘51TlIKlar ow,aTTTXTLW, bar
Lanéay Kna\ra yacbo3iay/,
xrowo3owalar Ta/Tw. Har KIr
blolojuk LI 021U kANl
xroto3otalar lowlarw8a e a
bo'Hb, ular Ta4unT kaKaHkka ya
TOorlro10&81K Xxn3mnarya”a esa.

CbroTto3oTtes - Xroto3oTablr
~  buugyra Ta”yr! (yacl1051)c1s8l
0‘21(1an  Ko'payacu™an  xrotaian
Iplarclan  bo3ll  boY”an  yaxsbl
bo'yaluyclin (lorecllalar. Ular OblK
ya ouzll Tolekmlalan(lan {asbkll
cop8an. XrotosoTalar y~Unlla3!
osm2UTure ab051y 13y
xm3msyal1an T bewuaych.
Cbrotolype - Xrotomip —
or"aTrTT Tatur tden'an LAMIH.

1nywé eltronten* - YasHasb
TUMIA — or8ani2T Yyasbayol8an
Joycla8} abloiAk, bloiik  ya
aTtropo”en orllar TayTnm.

Tbe Dr surylyal - Yasbasb
mcbmn kurasb — CbY)ar\imwny,
eyolnlson nazanyas!<tagl aso3ly
Lsbnncbalargan bin. Bu  alaTta
Ivrlararo, sinTn”cbk. orcani2T lar
bllan (urH-llTan yasbasK Tublii
oTllan o‘rlablclaél barcba o‘2aro
TunosabaHarT 1logalasb wmcbun
fAoNanacH.



1n8b( (HA4Ywon - Yen§H (HiAuwya

— ToapdalaTtT” Ko‘cbIrlisblT
{a'rwbloycbl ouslllar 13burokiga
ener’ya 3ardartasgan nlart
blolo§1k  TeTbranalar oruaH
KOKbT3b.

Entenk3s - Yey8eTka —

o(lanwwsg 18y 30"H" ya wvw
yax3bla3b yoYlan basaigasa lan
Opat eyolublya3Tl o'r*awsb ya
T30TyalT K31y Kkasal-Hklargan
blToya sall3b, lasbllk “aryal:
3084oTla8blT3b Taszablan bllan
3bumMWanaar

b
ofaT YOKi1
3bakLL

3uyums
yok!

8ervw - Xartiob —
bayyon A0NTTSE
ebTenpgargan  loralanSan
AISI bo'bb, Ala&nosvk

payolasb 13blanga sosllaudanl

7.y80le -buiola — onaHkK ya o(allk
|iwy bujayralan — SaTeblaTT§

uo”blH3blgan boarll boT an
bLiayra.
200108y - Xoolo§|ya —

blolo*lyanT§ a303ly boYTkanpgan
bT; bayyonlatTt§ x#aTa-xW”,

o
Planl Torpbolo8y - O ‘81THKlar
wor(ow8wyast — O ’snnuklar
(bar§, poya, Jlai2)Tne>3bakMaT3bl
ya 1a3bs1 Konw3bumy o‘r«anmnycbl
lan.

O3 -Yo~Yyar — éH"senn ya yo§'
Ki3lolalarmr&  Turakkab elT.
Biolo2,1k TeTbranalar *arblbl§a
KKaab aso3an enerya Tanbal,
bu]ayragasi Jarayonlatl
‘bosbsan3sbaa 13bul ok elagas.

Huwb ener8y coTpomnés -Yuuon
ener§eiik btktalar — ATP ya
lennenllily reakslyalarga  ATP
bo3M sll3b  xuams'yaii®a e8a
Toppalar. BnlatT§ ~garoHrbinsb!
nalyaslja Ko’p TwAoraa KityoYy

ener’ya aJraHb cbluag
ALWH3bI, bayol MaoNyalTTs§
xusmsryaHan, LraaHsbl. yasbasb
TublL, o‘raro aloCma31 ya

bosbsalarw o ‘rSamgal.

2nw3pbora - Aoo3pora — ba2t
ratburn&Tar ya yasbH
3nyo'lantTn? barakalcbar
3poralan,

200ceno38 - 2o00*8enorlar —
TaTuTt 3barolllarga bk“alkaa
yasbayo*8an bayyonlar Tapnuw

Btol3eno2nT& {arblbly A13T11.

Plarm\al:er balance -0 ’8lwmklar
3y Twuyoranath — o MnHKWN,
TaunTt vyad* oraH”kb uUgbul
AlANan ya sar#laSan 3uy! oYiasigauy
wizbal.



Planl” pnHeclM'on - O'3wlUkblrw
blToya 4llsH —ekTlar ya
Ko‘cballaroa, Taclawyla5blnl8an
yerlarSa batcla labuy oYloularSa

rarar kellrmycbl or&atzT 1ar8a
uarsbl Kurasb cboralan.
AMlexwk, blolo&|k, KnnyoYiy,

MukK ya Texaw K vsvHan bor.

Plan* repose peroin

o BiwnkK]arninz Hrat tAayn —
0tblTHKNTE 0'513Man (o'xra’an,
Tocl(k abmasbTny JarayornTé
Na<iallB® en§ pas! boY™an clayn.
YH- mré Tayvurn clayricla,
Tay3wriicla TasbLi] roumnlay
3barolllarT yen*&b mcKun
To3lawsb x515lyaia blsoblanacH.

Plan( 8ro¥lb actA\a*or$
O’"THKkwn» o0*51$H akHya(orlan
— 0 518Lul (erblskmrnycbl

To<l(lajar. O'snnbk oréawrrriia
bo3ll boYad (a. PiAogonmonlar).

Planl sr<nyvh pobl

0 ‘81wWknT§ 0’815H nuuy@E$l —
poya ya MUWrrn® en§ wcbliia bosl
AMLYChI (0°511YCb) 1o MUITEH LIS

Plan( \ya*er re’Hne
0 'THKWNE 8wy rerT —
0 ‘51TTMKWwné 3uyLl 3bHTU3b

(yulM3b), o'21a3mT:bb ya cluclansb
Jarayonlan rnacun. $ny o ‘$irlikiai
Ta3z8a31nln§ 80— 95 lMol2HH (a3bk
Alllb, blokiTyoY1y  reaksiyamar
mcbun  ulay Tubna  yalllacW,

3tioplarta Ko1101<MannT§
LWriisbiw 1a’tTlaycll.

BN\ - 0 ‘511(a, Tay3a — un&bs
0‘3:&bINwE bosblang§Ycb iAayrblan
ayLU™NoP O lamsb
bosblanéuneacHa boY8an 0'3THa
yok! 0‘3unk.

CnTW* cone ~0 'sisb Koww —
poya yokr LI ucbléaé! o'xmychl
Ten$eTan Li3T.

0’3Ta — bu™ublosblar®a Tan3nb
0’3lTHKlar (Mrkmirw. Baz2i  wmw
bar«lan(lan 1o;uy, Ko K (U3H bo‘yos
oHnad.

BHe - 04, zalro — ~aTT"
Taxsu8 ber buayralancla bosH

bodac™an oysa( bart Wb
3blralan (3nymsHKk).
A303an yoé‘laTT§ barT

bo Hsbbla 13burok e(ac.

Contanciiano Bve$ - OUkaruychbl
{o’aHnablr — o0’31NHK bo’ylab 3ny
ya vnga enfan Toécblanu
oYkarmnyebl To‘ulralar; {o‘rarton
nay'ar batga 1taxeyalaréan Jboral.

Con(kiciirnk e 0? plan{3 -
OUkarwnycbl (o’upnaH o'siATHblar
— faysHnon ya §;awyirsTion
oUkarunycbx lo‘yTwlarsa eya
0'51THKlar. Bu 1lo‘alTalar 3wy,
TTeral ya or*amnik Tockblann
0‘lkaracLl Yo‘3srlarclan (asbuan
barcla ynksak o B1THklar kracH.



YanablNHy - 0 '28arn\.cbanHk —
LUiby! Twubk 1a'3Tcla or8awrT
= ya XU3n3lyananTnsg
0‘2&an3bl, ya'w bkon-bir LM
yo‘somisb  yok! yan“w”™a eua
blYHsb JarayoT. 1r5Slyal®a uaraTa-
Har3bl bocH3a.

el -T'ertiHrabion - O Kblan
Ko’payl&b — OHK T0leknlastt&

~c*alopla - 8babkoIrHK — KoO‘r
lo'r pargaslliad! yorngylku
3erunycbl Nayoacba&Tion bujayrslar
yartlrastTw” burllsblgpan  keHb
cbluacH8an kasalllk. KaszalHk A
yHaniAaT yeiisKTasH”éan  yok!
LLyYna boYacl.

PecHSree - 8ba]ara, 3bazara
iaraxH — eyoblblya “rayowpaa
LrH Tan3mb boYe,an
orSani2muaTT§ nyo)YaT&b yoUHu
(sanngo3bcblHK alosalaniu)
cblrTa raylsb<la {asyblasb. 3ba"ara
[araxiiT nw3b §'oyastT”®
narany aso3lan Cb.OaryT nonn
bllan bo"HLw,

redexes - 3ba/lH
oéaTt ya bayyon
or*aTrTwT” TCM\a@rar bayoia
<laNortcla  orlUrMMan To3lanlsb
reak-3lyalan. M a Mut &/MBrou<a
31Tl so0‘286‘a1€éicb bHan 3barllr

Con<lLUwonal
redeblar —

ori(lan xualll oZi*a o0'x3ba3b
Tolekunla bo3l ylUBH Xn3msiyaiA.

8eH-Tanageten* - O'rt* oIt
bo&buan3b — TNk or&awrTwné
baKo 1a&bs! Tublianne
028armnycban  3barolllancla baT
oki8a x03 1CcTKL  CKXTYHK
xunsmslyallanT 3adlab Lnsb
uoblllyall. Bunga uaylar bodawaH
prnneipican 10y(blawiaka.

8H

rellexlor Harakain 0‘r(@5icla
yasa’ncbaHk al<x{atn§ yuwwucra
keHsbl LWrayH payao

boYacl.

MncowHHona! refdexes - 8barllr
reflekslar — eYolllblya payoTtbla
3bakMan&an, a\lo<van a\locl&

oy"sb xm3m3yaCi8a eua LWNTa
retiexzlar.

8*rat - 8b(aTtT — Taudutr
Tanbaaan oHn"an
MuKroo r8anir rnané LIENeiiK

Jkal;clan bir xiA1a&1 (1ora) KMKUrasia

8b\ann cell$ - 8b\ann 11Layralan
— azab lolalan uoblé'HiA
3bakHaniArunycbl bujayralar.
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