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blolo8lya yo‘naH5H1lalabalan8a T o ‘Liallan8an.

15B”~ 978-9943-42-37-4-9 © «TAFAKKYK BO'5TOM»
naSHnyoli. 2013-y.



K1LlU8H

Brolo8lk liwyo, ya’nt b oinwyo brolo8lya Mamwng en§ wubliw
5obalanclan bw bo‘bb, n Mnk or8anl2wlar saw3ay kltyoyly
wocléalar(lan Ta"bkM !op8anb8lnl ya ular bayolly ]Jarayonlaréa
uanclay o ‘28an5bwl {ek"buacb. B1lok1lTyo blolo8lya blMan KiTyoni
bu-bt£a bo§'loycbl orabs Man bl5oblanach.

Ma’lntkl, blolo8lya bayolll T8 payéo bo‘b8bl ya nyo]lanlsbl
ponunlyallannl, bayoAy bo115alarnl o ‘r§anachb. HayoWy bocb5alar
e8a lauyal k1ltyo ya [M2ika sionmunlan a8o5lcla LL8bulliTlach.
Blokltyo Tlan! Wrik or8anl2wlaréa kecbacb8an klTyoyly
larayonlarnl ana &bw sionunlar yor<3arlcla o ‘r8anacb. JeTak,
blokltyo — bayoT k1Tyo51 barcba ylnk-taycla 1Tk or8anl2tlar
K1Tyo51 EéeTakchr.

Blokltyo, Ttoclclalar altabblnmuyYl Jarayonl sonwunlyal;laniu
0°‘r8anl5b, 1Mk or8aml2wlar bayoT [laobyallnlng§ woblyallnl
LLsbunMnxb ncbun bir galor Manlar, ya’w or8anlk, Jirlk ya kollolcl
KiTyo, H2101081ya, blolM21ka, racboblolo§lya, Tolekmnlar brolo8lya
baTéa bo’bMa lManlarnlng ym'!nalanéan loy<3alanacb. Bu e5a 02
naybaHiia ntutbro]o81lk Tmattolatl Ta]Tma raylsb(3a bal
ALLI5b8a 1TKoN berach.

Btolityo lasa( 1Tk oreanl/tlar8a xo5 bo‘l8an ntntblolo8lk
Aonuwyallarnl, Toac3alar altabblnmyY1l Jarayonlarlll o ‘r8anlb
Aolrtay, balkl atally blolo8lyanln§ ko‘p8lna lartoulan
nyo]lanl5b18a baTt kalla 1a’s51r ko ‘rbalach.

Ho21M81 yayl<3a blolo8lyanln§ LUrb $obalan ora5l<3a bloklTyo
alobl<3a o'nn Llacb. Cbunki blolo8lyanlng bar blr 50ba51<3a
blokltyoY1ly wbullarclan, n en5b8an yullialan3an [oy<3alanflacb.
5buning wucbun baTt brtolo§lya, L15blos xoJabst ya 11bblyol
5obalan<3a8l TMb 1T narany Tabalalarnl bal yll"b ko‘p Jlbal(3an
bJoklTyo TanlMmn§ rlYo]lanl5b (3arala5l18a bo§'Ma. Atally
abartyal8a e8a bo‘l8an ko‘p Tabalalarnl bal Al*b baTt puxla
blokltyoyly lek5bt5blar obb bon5b bllan bog‘ba.

1n50n o*21N1n§ aTaHy lMaobyalléa xMTa-xI 0214-0yda! ya LUrb
xM 1cbltbklar layyorlabb(3a, len 05blabb ya boSbualar<3a sacbT
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2awonlarclan boklTtycty]arayonlarclan loyclalantb kel8an. B|'ros
Fasa! X1X axréa broklTyo alobxéa Man S/alllla yn]ucl8a kelc. 1814-
ylMéa PetOrburg nnlYer5XleHnTé proleasorx, akaéerwk K. 5. Kirx8ol
unayoT8an arpa éonléan a]Jranl8an 5blra Tarklbléa kraxrtalT
sbakareacla parcllaloycbhl Taxkn3 Toééa borl1§1M 1$borlalAl.

Murakkab blrlkralar, aynifga, o~$larnt8 kKilTyoyly
LPLBIXIM anlsla$Héa neTi1$ oHrT E. Fl$berning (1852—1919)
1$11an abMLUa aaTiyai8a e8a. El n8leyoélar, yo§‘lar. os$llarning
$rrvkxura W2 W$HIN1 anlala$H w$iicla ko‘p§ina 1$Hiar c¢yicll
ATtlnokl1$lolalar bH-bT bllan peptll bo§ lar orsaH bHMwLLT Juéa
Ko‘p la]nbalaréa awslacH. F1$Mer $un’xy yo*‘l bHan Blr salOr
poHpepllélatl $inie21ab ol(N.

N nklexu k1$lolalarwing ka$HIMellLBHL $Hyey{$ar obrT ¥. M1$Her
(1844—1895) noT1 blan bo§‘Hs.

Y1latlnlating MOpllBM bloklTyonlng§ nYO)lani$bléa ayninga
Kana aMatlyal:8a e8a bo‘lcH 1/larnT§ ka$HI elMH$HL rm$ olnm
N. I. Uun1n (1854—1937) noT1 bHan bo§‘Hs.

NelMa$ oH$H ya $piM/ bug‘1sh )arayomnlarl Texanl2Tlw puxTa
o‘r8an8an oHTkaréan A”~.Bax. V. |. Pallaéln ya ¥Y.A.En8el8arcl
HokxTyonin§ nyo]lanl$i8a mnikan LL$$a sio ‘$HéMar. Bax nala$ oH$M
KiTyo$18a olé TuH 1l TaésN\goHar oHb bonb. 021 T§ BIr yancHa
a$arlanéa mnk or8ani2t 1ar rarklbllla8l or8anlk ToééalaTln§
ok$lcllau$icla NaTéa nala$ oH$b Jarayonlanéa erkT kx$loroé
1$biirok eit$blnl 1$borlab bercH. Palackin e$a or§art2rtlaréa§l
ok$1élanl$b-"a>4anH$N reak$lyalanwng ToW yainianlalalll, nara$
oHS$W )arayotcla $uy 1$HTirok eii$H1w 1$boiaél MaTéa brolo§lk
ok$1é1ani$ Jarayonléa a$o$ly reak$iya K150blanSan Y oéoroéning
KO “‘cI$MIM ka$I elLLL

BloklTtyonln§ yirxk natoyanéakrllan bBlrx A. N.
Belo2yor5klyélr (1905—1972). Blokltyonln8 en§ Ttullr
S5oHalanéan Birl bo‘l8an NMukkKT kl$lowlar bilokiTyo$1Mng
MyoJlawsl nTn§ noT1bManbo§‘Ha. B o ‘$lTHKlar olatléa IMK
Tay)mncll 8§11l awsnlacH ya $Hm bllan barcHa Wayyonlar, o ‘$1THklar,
Tlkroor8anl2rtlar yaéro$1mng kityoyly LLR2LLISH1 blr-blnnlki8a
0 ‘x$Ha5NHE1T 15boiiab bercH.



Baklenyalar, 2atbuw 8‘lar, SuyoYlar ya yuk” ak o‘51THklar
OMKS51LUN§ nukleollc!H larklbinl o ‘r8ani$H bo‘ytoHa oHb bonl8an
barcHa 1iHlar Ho21l§1 raton é&eno815letallka818a axo§ bo‘lcH
KeS$publkart2cla blok1tyo Faww nYo]lanln5H(1a Belo2yol-5k1yning
X12t1allan kallacHr.

Akacletlk V. A. En8el8arcl blokltyonln§ TuH 1T 8oHalanclan
bili bo‘18an bioener8eirka8a axok xol8an oHTELlr. b 1930-ylWa
0K51(11an18H bHan bo8&‘Hsa bo*18an MoklorkwxH]arayonlnl kasHIelcH.
KeyincHaHk e8a ATF (acleno2lnlnlo5ral; k15lc'a) barcHa Ink
or8anl2rtlarnl ener8iya bHan laTlnloYcH1 uTyerea! blnkTa
ekanH81M 18-011a(3L

Ke5publkarl2é8a bioklTyo Tlanl ken8 ko‘latrcla [1Yo]lanlb
bortoapga. Yo.X.To‘raamloy, T.5.50aloy, AJl.TtoTtallyey,
Tr.TY.Ne2iroy, ¥Yn.5.M051roy, A. 1.X.Xarlcloy, P.1broHltoy ya
bo*sa ko‘p8ina olMtlar blokltyonl nyo]lanln5H8a kalla H155a
Ao‘5H(Mlar. Yo.X.To‘ragulo¥MN1Mng Mrtly 15Hlan §ortonlar
bloklTtyo518a ba§‘l5Hlan8an. bnin§ laclalfdollan “2atonayYly
blolo§lya, Tlbblyol, Blokltyo, BioH2i1ka, Kaclloblolo8lya ya
Encloknnolo8lya” Manlannlng or8tal yo ‘naH5H1an8a ba§‘15H1angan.
Palaon511Mon ber kab5alllklanéa racHoaklyY yoc! yoréatll a
0‘1kazM8an kMuwk-bookiTyoY 1y 15Hlarl ncHun nulwrf claylal
TnkololM8a saroyor bo‘l8an. A.A.lraotaHyeynTt§8 WnMy 15Hlan
0‘51tMklar éeloHal51ya51 \'a o‘51THklaréa Teya 5Hakllanl5H1 ya
lo‘klSH1 F1210lo§lya5l, §°‘o‘2acla HO0511 lo‘plalli5H1, 021ulalli5H
larayonlan, paxla 1ola51 51rarinl osHilMsH, paxlacHLLkc!a éelloManMar,
8erbl151cllar, o ‘515HM1 bo5HsaaracH8an k]tyoyly toclllalarw ”o ‘Ma8H
ya narany a5051a8H tab5alalan8a ba§‘l5H1an8an. 0 ‘2bek15lowunn§
paxlacHLUkcla en5H8an Hrtyya xo”alk yuluc]lannl ko ‘p8ina xorlly
TaTlakallarc!a (ascHT e!8an. Berunily notlcla8l 0 ‘2bekl5lon
bayla! TukoloJl laumrealh (1985) TX.Xanninoy [Inny I15HIlarl
enclokrln 515leta5l or8anlarlnln8 nwurlarn5H kab5all1818a
ba§‘15H1an8an. 1]nin§ raHbarl8lcla Mreolll 8orTonlar [aolll§iMh
8enellk bo5Hsan5H TexawrrT 15Hlab cH1aM8an; racHoakMy
nurlarning k1lcllk MoraMa nyo]lanayol8an or8anl2rt<la salllon51ton
ber IunkstyasiT 08HilMgH: anlglan8an. 0 ‘2bek18lon K.espnbHkast
OHy Ma]H51 MepnlaH (1990—94). BeTtwy notl(1lag8l O ‘rbekl5lon
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Bayk! wukoloii lanream (1992). T.8.80aloy wewbrana bplcllan
blolatyo51, 5butn8clek, bpo5oTalatlng 1Hyayra bMan o‘raro 1a’51r
Texan12t1lnl awsla8an. Oalson5,1Ton ber larklblclan yoc! 8aulo\cbl
nreo§lobmubn ya lreoalbutln osasllanni 5ol bollla a]ranb olch,
nlaring rarkiin, M21k-latyoY1ly xo58alannl o ‘r8anal, busos pay<3o
bo‘bsb1MI8 §enenk nosorblan blMan bo§‘Hslls1 Haulcla8l §1poleralu
M8an 3urcb, or8aw2Tw ng 1usnmbn8a se28irb8it alllglasl usuT
18Hl1ab cbiycH. A.P.1brox1TtoynTt§ MTly 18Hlan “0 ‘o‘ra LUrlan ya
naylan<3a 0”3l ya nukleln kisi0iaiar biosilllezinin§ tolekmlar —
8enelk xm8mB8lyallan, §‘o‘ra yerlislMyo2 yMiSa cH1<3arlLL81T
ogHilMgHNNg narany Ta8alalarl8a ba§‘18/1an8an".

Blokltyonlng LUrb 8obalar bo‘ylcba Tosbkenlla ya bosbga
8babarlar<3a oUkazMNayoi8an |abon, MOH TaTtlakallan ya reStonal
abatlyaT8a e8a bo‘l18an konlerensiya, 81Tpo21lnTlar bmnga ya™ ol
éalll bolaél. 0 ‘2bek18MOn Fanlar aka<3ertya8l sosblllasi bH "al Or
Mtly-Tek8b1n8b LUslUulManla blolaTyo sobasi<Gylnk Taéal™ollar
atal8a 08blnlTtosdéa. BloklTyo8a 0lé MTtly yolllaH3Mar asosan
gortonlar bioklrtyo81 ya bllayra Ttelabob2t1lnl bo”b”an3b
Texani2t 1l awsla8b 0 ‘ila O3lyo MonlanTtn§ ralan rark!'bl \a
1a’sinni1 o‘r8anisH or8ani2téa Hplélar alta8btnY1l, t0‘pTa
Mo8Mobplélanéa bpo$oTa preparamannl layyorlab, Tlbblyollla
Ao‘MawsN1 kabMaw: wabunlfnsb”™a ~aralll8an. Bu yo‘nab8LUar
bo‘yicba §ortolllaTting bu]ayra icbi8a TasbLLBH! reT3epToiian Ta’sir
Texani12t 1yacbo TeTbranasiya Tlxonclrlyalar bllan nwno3sabab
Ji8ar ya ynrakaa HplUar ou3l Toééakr alta51nny18a Ta’s51n LUrA
Maltalarnlng 1M5uHN8a 5e2uycbanH81clag8l lardllng Tolekwular
ab03lan ualson51lton beréa 1lreo8lobubn 3T 1e21 mnlng o”3ll
KoTponenTkn 3TMK 51, 8enetlk nuasonlan TukaTtTal TelcsHInlél
ya TekslUrlTonéa. BloklTyo LBTiTiT1 Nayyollar biok1Tyo3sl bllan
5bu8‘mllanaél8an yaSona Mtly Tarkar bo‘Hb, unéa 8ortonlar
bloklTtyo51, HpLLUkr biokltyo51 ya teTabol2TtnlU § 1clora ALLILw3LL,
ousllar bloklTyosl, blllayra blolo8lyasl, Tolekmlar blolo8lya ya
8enelka, btolo8lk TeTbranalar blolaTyosl, racHaTston blolaTyo,
en2l1tolo8lya ya bosb”alar u3siiéa laéalsorlar oHb borllTo”éa.
KespubHkac3a iireolé §ortonlar Wujayralar éarajalawsitl ny§‘vn
Wollla naroraT gllsW, WMayyonlar T|lenenyas:i Milayra MaolLI81i
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8orwonal bosbsawb or8ana!;rop bpo8oTtalar lackegollan£a oLl
Tak!lablar xbakMancb. B|oklTyo xobaxlla allUn8an ylrlk N T1y
15b1arclan bln or8analrop bpo5otalarnl yarallsb ya ulawl 1M50M1
a’2olan8a beYoxba yo‘mallllbb mslvblcbr. Eng kekxa MT clar§obl
bl50blan8an 0'2bek1$lon MIby utyersbelléa ya bokbsa oby o ‘any
ynMlancla Taxw5 blokltyo kaFeclralan Ttay]uc! bo‘bb, ularcla
blokltyonln§ yansi yo‘narlSblan bo‘ylcba Tnlaxa55181arl;ayyorlabb
bMan bir8a 518blos xo‘qabsi ya 5Sanoalllln§ aynTt lartoslan
MYo]lan18b18a xatarab 1a’sl ko‘r$al:acb8an ylnk 11Tly-Taclalsol
15blarl baT obb bonlToacla.

Keying1 40—50 yI'1 tobMa blok1Tyo Kobaxiia T15b ko‘nlTtagan
yulllslar8a ensblc. 3TMK Tolekmla8l KTruklUra LL2LLI §bTT§
anlglan8anM8l (110150n-Krlk Toéeb) ya 5bu axoBéa 1I5ly bel§Mar
na$lclan-na518a o‘T15b7T§ 15boTlanl5bl, ouxH, bl051nTe2l
Texanl1l2t1nln§ WsburlUnb benbxb!, Mnk or8anl2rlarcla ener8iya
altabblnmyl Texan12T 1Mn8§ ka8bF eTLLUSbl, ko‘p§ina osasllar,
Fertenitar §lwkllra LL2LLIBB1MLMS anlylanlSbl ya 8enlarning 5un’ly
yo‘l blMan 51nTe2 allin15b1 5bular Jutla$llancbr. Bu kasbbyoTkr
blolo8lyanlng yansi yo“nal]Sblarl — Tolekmlar blolo8lya,
blolexnolo8lya ya Sen lryenmenya5l fanlannln§ yu]ucl8a keb51b8a
ako5 bo‘lch. BloklTtyo xobakllaé! bar blr kakbllyo! bayolly
bocbsialatlM§ 1o b 1iyaHnN1 yanac'a cHuanrroa LW3bunHwb8a 1wkon
beraél. Bunl blokltyonln§ nYo]lanl5b TanxLlan ania ko‘n5b1112
TUTKT.

BloklTyo o‘r n¥o]lanl5'Héa boz1l81 clayr8a saéarekxpentenTa!l
fan 51fainéa natoyon bo‘bb keltoscla. Blnobann, bioklTyo
Sobablcla8l Mrry laclgmotl 15blan ya 1a]nbalarnilg tuyaFfaglyalb
bo‘115b1, ayyalo, 1o‘§‘n lanlab obn8an ya Toblrona u,0°‘llanll8an
115111ar blMan anlalanachb.

BlokltyoY1ly laclulfiollarcla so ‘1lanfMacb8an wular yagH-yagl
bMan o‘28ar!inb. yan8Mab LUr/lach. BiokiTyonin§ narany ya ataHy
Tabalalanw bal yf|8bcla xMTa-xIM wwvllarclan FoyclalaniacH. Bular8a
anaHbk (fA21k, k1Tyoyly ya N'21k-k1tyoY1y), M2101081K (aynT a’20
yoK1 nlarclan ke5lb oHn8an Al5tlar, 8oTo8ena! ek8lrakHar bllan
0 ‘lkarlMacb8an la]nbalar) ya bo8bsalart ko‘r§aH8b TuTK]n. 8bu



bWan blr§a bloklwyowné Maar o‘218a xo§ bo‘l8an usulan baw
wayJucl bo‘bb, ular<lan enf wuMrw Mennelldaly wumlclr.

Klwyo ya M21kanT§ 2atonaY1y Tek$bTt$b naukan aanrwrnté
50-yllarlcla 5Sbakllan8an bo‘lMb, nl5bonlan8an aTortlar,
xroTaTo8ral 1ya, ekkTrolorer, BpekTrolroToteTnya, renl8en8lrukiura
anabr!, elekTron T1kro5koplya, To(lclalarnl §rayiial5ton Taycloncla
nkralSenlnlfn8a yoréatléa aJraTl5b ya bo5bsialar blolo§lk
boclM8alar8a LLbls e[LLbbl Tulayb bloklTtyo Matcla, ay r™a, keyln§l
yllarga Juéa kaTTa yulumylar8a ewb/cb. Markur nsullar yorclarlcla
bulayralar Turakkab LL2118anb81 (nukrokanalar To‘plalw, yac3roéan
‘boSblawb, ba2an bujayra cleyon8acba yebb bor8an enclopla/tank
relMknlnT, xMta-xM Tunkblya baJarmYcbl bcyayra klriiTalan ya
or8anolcllar) ya bar blr bcuayra or8anol( Tax5w broklTyoyly
M'nk5lya balan5bl anlalan8an.

Moclclalarnt§ anab/ ull'b Texwka81nl yanaéa TakoTllasbTTb
Turakkab arala8bralarnl blr-blnéan ajraT15b8a ya mlarnlng Juéa
bat kaT bo‘l8n Tlyéonnl bat anlglaSb8a 1Tkon berch. Bu e8a
xMTa-xM Takrotoleknlalarnl Tasbkl allaél8an TonoTer
blnkralarwn§ koyalen! 8Twkl:mra5lt o‘r8at8b8a a303 boMch.
Ket8en8lwkrura wullannt§ nyo]lawlrlli8bl wlayb Tolekular
08‘1rbg1 uncba ka«a bo‘lta8an ousll ya nuklet kl18loTalarnln§
ncblatcbl 8iwkTurasl Toéeb T yaraTl5b8a Tuyal Tay bo‘lTél.

Moééalarw ayToTallk aSbob-wknnalar yoréatléa anlalaSb
nsmllan blolatyo MNawwng yanaéa rer 8ur’aHar ban Myo]lawsbl8a
SataraH 1a’5Ir etto”éa. ATlnokl5lol:alar, nn KKT Kl8loralar
(arklbl8a Mraél8an nukleoHélarw ayroTallk ray!'5bcla atulaycb8an
analralOHar 8bmlar Jutla8léanélr. Keyinst ylllaréa aYTotaHk
anaHraroHar kotpylLU er éasllitan yorclanH&a Hrik or8aw?2wlarwng
8enoTlNM o‘r8anisbéa kama Tuyal Ta*lyaHar8a ew HTO"éa. Bnu
‘blolo8lyaning yans: yo ‘ral/iBHL —btoTMortaHKaw yn]uésa kelAs1118a
5abab bo 1Ll



| BOB

0<3811XAK

07$lllar — ywuuyon Tolekular, wwurakkab blnkwalar bo‘Hb,
awlnok151lol:alarclan 1la$Hki1 lop8an. 0~5LWLarnT§ eletenlar larklbl
n8lerocl, yoclorocl, k15lorocl, arol Hatéa oH1lném8url:€an Llorall
Ba'21 osslUar (arkLLIMa loxor, yoga, rt3, Tar8ane5 Hat ucHraycH.
Tablalcla ncHraycHS8an oasllartn8 ko ‘pcHiH1 kool Holcla bo“lacH
BarcHa Nnk or8at2tlating larlably Li$rTT oskllar MasHklA eTacH,
OsasllarT protelnlar éeb Hart alalacH {prolfos — 8rekcHa blrlarcH1,
TMH 171 éetakcHr). 1/lar Hayo! MaoHyal:1nT§ barcHa Jarayonlancla
en™ TMM T btolo81lk N'nk5lyalarnl ba]aracH:

1 KalaHnk vnk5lya5l. OuxlUar MFertetally xmsmslya!S8a eSa.
Moclclalar alta8HTMY1 Jarayonlancla boracHéan barcHa k1Tyoyly
reak5lyalar Mauya! Mertetlar la’$rtcla kalaH2lanmacH;

2. TuxHTa Twnk5lyabl. Ou$llar bosH”a Toclclalar bllan
blr8aHkaa btolo8lk TeTbranalaTT§ LUrllBLL&a 18HMrok elacH;

3. Ener8enk Ivnk3lya5l. 18 oA5HNTS oxtl§1 TaH3nlollar8acHa
parcHakT3HLUan 4,1 kkal ener8lya ajraHb cH1uaél;

4. 015aarnycHanWk M'vink5lyabl. Akln, 1 1021n ousllan 1a ’1ut
bTkTalarcla M¥plan8an latyoyly ener8lyanl Texanlk ener8iya8a
aylanfllraél;

5. Tran3poH Tunk5lya51. Or8aw2T1n 7§ Hayo! MaoHyall ncHun
rawr bo‘l8n barcHa Toééalar o"5H lablalH blnktalar bHan
1abHV1aél;

6. K.elbeplorHk Mvunkblya5l. TaSHal 518nallatl Hilayra icHi8a
0 ‘1ka215Héa 15HTrok elaclt;

7. Wrtoya lullwya®H TabHy ya 5un’ly 1tTunMellating
anlldelalannt8 a5051T ou™LLar 1a5HkI elacl;

8. Ke8ulyalorHk Tunk5lya5l. Bu [unk5lyanl balan5Héa
8ortonlartn8 aHarlyaH kalla. Ma5alan, HTlLLUn, aérenaHn ya
noraérenaHn, Hrok51n ya bo5Hualar.

9



1.1. ("« ar kla5$llikal51ya81

Barcba rabray cx]$LLar ikkHa kaTTa 51n8a bo‘Hnal1:

1. OckIy oa§lLUar;

2. Murakkab osasLlar.

Oclaly os51Mar {apga! aT]nokisioiaiaréan l1a8bkll lop8an.
Mwurakkab osslllar larklbllla attokl$lolalarclan laSbsian, os3ll
lablall8a e8a bo‘lTta8an boxbsia Toclllalawl baTt 8aslaycll. Bular8a
ofcHy Telall, yocl, 7115, Tar§anme$ 10nlanclan 1lolllb, 1o kalla
Toleknlar 0§‘lrHkka e8a bo‘18an Turakkab toclclalar kbacH, nlarnl
pros”eiik Suwblar cleb alalacH.

Onlly oc”LWar. OclcHy osasllar”a allwrnllar, 8lobuHnlar,
§151onlar ya ptotaTiniar kacH.

MDbuTLUar — 8uycla ya LLI21arwng kucb512 er)ltaxlla yaxsb!
enycH. To‘yt8an LWUrH enl:talarcla, Takalan, attonly $lFal
T 21MN§ lo‘yln{lnl8an en!tablcla cHo‘kTta8a LU3bacb. 5uyH
erktalar pl2(Mnl8an(la o3onHk blMan cbo‘kTa boxM allachb.
Albutlnlar — 3ullla, Wxwutcla, son raréobllla, bu§‘cloy, arpa,
no‘xal: larklbllia ncbrayét.

ClobuMnlar — 3tlla entaycH. Tu2larnlng kmucbsi2 erta8lcla
yax8bl enypnl, yuson kon$enl:ral$lyalancla eka cHo‘kTa8a LLsbacH,
Ll12é1nl8anéa cbo‘kta8a lwbacH. Albutlnlarclan fara! larklblcla
§LLI 8T 8aplataycH, yoki]uéa kaT rrgéoréa bo‘laél. Bu oa”llar
Aon raréoblla, Tuskullaréa, 3mlla, LW xuTtéa, o‘SltUKlar
nrmnf‘larllla Kko‘p ucbraycH.

ProTaTlWlar — Tlaua! Hayyonlar or8anl2tléa wucbrayé!.
BaHsalaréa ko‘p uckirayél. Prolarlnlarlarklblla ko‘plncba 18baony
aTTok18lol:alar, ar81Min, H2iMya é181:LLnlar bo“lacH.

ProlaTLlar — bu oskllar 3Tllla erltayél, nlar8a xo8 bo'18an
xwwlyaHarlWan bw 70% H elll splUlla enslULUr. Prolarlnlar
bo3MoaH o ‘51THklaréa ucHraycH. Bu opsllar larklblcla proHn
arlnok1510l:a51 ko ‘p (14% 8a yagln) bo*18anH81 ncHun prolarinlar
éeb alalacb. Bu§‘éoy ya 3ul éonléa 8Haéln, arpa éoTéa 8oréeln,
Takka]o‘Mon éonléa reTt ucHrayél.

ClweWnlar — kucb512 1$buony erlltalaréa wcbraycH. 1J/1ar
0‘$1THK 048U WN150blanaal, Monll o ‘51THkK1ar [arklLLa ucbrayé].
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ClleTn - bus‘cloy éowéa, onzentlN3bob cloniéa ncbrayél.

(M$lonlar — 13b”ony xarak!er8a e8a bo‘l8an oa”llar bo‘bb,
3nyéa enycb. Tarklblcla ko'pros (20-30%) cbatTtoatTola5loTalar
(b21M, ar8inin) 3a™laycb. Bw ouSllar asosan, bllayra yaclro8lcla
nuklet labloTalar blMan blr8a mcbraycb. CHsTolllar oréatrtnw é
r1y(\|lanl8bjcla ya Ity bel§Martn£ nablclan-nas3l8a odlsblclatm LU T
abanilyai8a e8a.

Mwurakkab ("ulllar. Murakkab ossllar, ya'11l larklblc3a 04511
A1$rrclan la$bsan ou™M bo‘lta8an pro$leHk §urmblart $alaych.
Murakkab ou$Lllar larlablcla ou$l| bo‘lta8an blnkralar $aglasbl8a
Ko‘ra nukleoprol:etlar, [MpoproTetniar, xrotoprolelnlar,
8bkoproTelnlar, Mo$lbprolielnlar, TelalloproTetlarfa bo‘bnach.

NwukleoproleTlar — ou$l ya nukleln k1$lol:alarlniné
blnki$blclan bo$M bo‘lach. Tarklblcla nukleT la$loTalar $asla$blSa
Ko‘ra ular MaTa Surnb£a bo‘bnacb: Tarkllllla 01MK 111 $a*la8an
Turakkab os$llar — cle2ok$lnbonmkleoprol:eln (B~P) <¥balabb,
bcuayra ya<3ro$i<a ncbray<3l. 1r$ly bel§Marw n2a{i$béa kalla
aban/lyal8a e8a. Tarklbl<3a KIMK I $ayla$a nbonukleoproTeln
(K"P) bobb, n 02Xt T1a<30r<3a ya<3ro<3da, a$o$an $Mopla2ta<3a
ncbraycb. K”AP o"$M bio$inieziéa Tub 1T rol o ‘ynmaychb.

(LW koprovwitar — kcn§ larsial8an Turakkab ou$ bo‘bb, rarkibicla
n8leyocl $aslaycb. Ofllkoprolelnlar larklblclaél wn8leyo<3lar yun”on
Toleknlall blnkTa bolk3a bolacl 1/ar sLLUroMr sllinéan<3a Salaklora,
8ek5o0/aTtTlar, 8lmkourona! k(5lo'a ya bo5Sbsalar8a parcbalanacb.
Obkoprolelular, a505an, bayyonlar ya o ‘51Tklar<3a ucbray<3l. Keng§
lan}al8an yaklan: TLU51n — $o‘lak81lmkoprolelt; xoncboTukoll —
Mogay Mialta$l 8lukoprolelws; o$(eotmkolcllar — Lk (o*mnasllla
ncbraycb; Tlerleranlar — ko‘p Lr<3a8l Y1w$lanlng ko ‘payl$1rning
1In81BIMOnel . 1/1anfng a, b, § witan Tay)u<3clr; 1tTuno8lobmuHnlar
yoK! anwela bltoya Muk$tya$iw byarach.

Fox/oproleT lar — lo$lor bo§‘lan8a boy bo‘l8an Turakkab
o”slllarcbr, nTn8 ken§ larsal8an yakllan: ka2elno8en — $un!wns§
a$o$1y ogsLlcr; OyoyMelln — LW xut $ans ‘1 oa$Ll; Mo$lroproTeln
— bo$b nflya FTO~1aH3a KO‘p mcbrayLLl.



blpoprolelllar — bular oasllar bWan Mplcllartné blnk15blclan
boxM bo‘l8n Turakkab bTkTalarclr. blpopro{elnlar bTayra
TeTbranalan LL21H8Mcla alllbLlla ab aT1yaz8a e8a.

MeXalloprole'Tlar — 1arkiblllaéi bar xH Telall 10nlan (Fe+3
Cu+2 M8+ beyosla o"$lUar blMan blnkkan bo‘lacH Bular8a
8eto8lobln, T108lobln, kalalara, perok5lcla2a, 8lloxrotlar ya
bo8bsalar kraLll.

H,C CH=CH.
HC CH
CH,
H,C-CH, H,C-CH, H,C—€H, H,C—€H,
- [
(!OOH CIOOH COOH COOH
Prol"Oproftn Oert

. 2. Anwolwlolalar

Atlnokl$lolalar yo8‘ kl$lolalarwn8 Ho$lla$l bo‘Hb, ular
larklbicla karbok$H §urub (-COOH) Hatéa (-MH,) atT0 §uwH
bor.

ATT0 81uH HaTtTa yag! a- u8lerocl alotlclan (81M$lnclan
la$Hsan) o‘nn olacH, a-atlnokl$lolalarning mtutly [ortnla$l
aunyicla8icHa:

|
H,K-CH-COOH

ATlnokl$lol:alar larklblcla Har x/1 Tunk$lonal 8SuruHlar
ncHraycH. Attok1$lo(alar $bu Funk$lonal SmwHlar8a sarab b(r-
bln<3an lara yfacH.



AtTok1$lol:alar MwH3Méa ko‘ra allalk (ocllUs rangrf),
aroTallk (ballaH) ya 8elero8lkllkarlnokl5lolalar8a bo‘ltacH. 1J/1ar
ik ya K1TyoYly xu5uslyarlanéa ko ‘ra ney'ral, k13lol:allya 13Maony
emrnllar8a bo‘lMnacl. Atlnokl5lolalar larklblcla fo‘3Mltclla
Mmnkstonal 8wruMlar 1ulMsl18a ~arab, cWMkarbon, clatln
a T 1lMoki1310La1ar. OK31a T 1M0Ki3101alar, olnn8m8mn 1mlnychl
atTokl3lol:alar \'a boslisa Surnlar8a bo‘lMnack.

Ho21rs1 yaul8acKMa Wayyon HO‘altalancla, o‘3ltMklarcla ya
Tlkroor8anl2tlarcla 300 clan oHia erkT arlnoklslola borllsi
awsalan8an. Melan ossllar larklblcla Magal 20 laa-aTTok13lola ya
nlarnlng MexHa a T 1d1 uclraycll.

Ougsllar lark1bl8a 1<lracl8an atTok131lolalar anyllla kelllniSan.

Aula(ik yok! ka™aw/ aTTokibo(alar

CH. CH,OH
|
KIr4y-CK-COOH H-CH-COOH KTY4—CH-COOH
orain Alanil 5enn
K@/\ CH,’
CH, H,C CH,
'\ / 3 G
CHOH CH cK
| 1 2
Kr4-CH-COOH KTM-CH-COOH HA-CH-COOH
Treown Yalln beyl13ln
CH,
| i
CH CK-5H | 3
| cH.
K141-CH-COOH HA-CH-COOH KM-CH-COOH
[201ey151M 513leln Mellown
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(IIOOH

(IIOOH o
CK)
H™-CH-COOH H/M-CH-COOH
Asparlll k]5lo(a OkwunaTtar k15lola
N4,
¢ =nH
14K \IH
{H¥ (CH23
HA-CH-COOH H/\_CH_COOH
b1211 ArsIiT

81kHK yok1 ballaH awllMok18lo(alar

OH

CH2

HN4F-~CH-COOH
HX-CH-COOH

Fenllalanln TiIro1n
|\|/|H2
HC- Cc -CHT CH -COOH
CHZ CH-COOH L
KH?2 \ [x*
CH
Tnplolan 01511(3111
HC— cH2 HO—HC — CH2
HC CcH— COOH H,Cl CIH—COOH
KH MH

Proln Ok51prolin
14



Bir nator 0451!1arkibi8a karwaéan a-awlnola8lolalar woc!clalar
altasbtnYiaa TublT IwnkSlyaw balaraél, Jutlaclan skwlln,
§oTosenn, 8oto515Teln, 515reln, cbok51MeTlalatn ya bobuakr.

1.3. ATwok18lolalannn§ unwnuy xo»8alan

AnliNoki8lolalarwng atlolerNk xo88alan. ATlnokl5lolalar
TarklLLLa K151oTa xn5m5lyal;18a e8a bo*18an karboksl §nwb (-COOH)
ya 15bsior xu8i5lyal:18a e8a bo‘18an atlno8urub (-MH2) bor. 5uyb
etTtalarcla arllokl5lolalarllg bar ikkata wnk510nal Surubl
(M55015Manach:

K
|
4 -pp-CH-COO-

Buniiay ko‘nnlbbcla8l atlmokl5lolalar blpolar tonlar cleb
alalalll.

K15lolaH yok! ~3bgony sgbaroiicda aTinokigiolalar eleklr
Tayéonlla sunyicla8icba baraka! ullach.

1<18lolab 5barolléa kabon Slallcla

HZTM-CH-COOH +H+-—" H+314-CH-COOH

Kbaony 5Sbarolicla awon
K K

| |
HM-CH-COOH+H-— >H2-CH-CO0-+HD

51w xmnbmSlyarlan8a Ko‘ra attokl5lolalar atloler blnkralar
bl8oblanalll ya blLlayraéa bulerlk yaz2ilagiw bajaracb.

Awlnok18lolalar Tolekn1a81T8 3bakll neylral bo‘18an yoclorocl
tonlan konSenlral5lya5l mlatlM§ 12oelekl:nk nualab5l (1EM) éeb
alalacb. Twrll xI arllnok15lol:alarntg§ 12oeleklnk nuula5l (1EM)
bar xIM bo*lalll
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Ma$alan:

alawn TEN pH - 6;

lwn 1EH pH - 9,74

51%ler 1E14 pH - 5,07.

ATwok1$lolalaring opiik xoxsialan A T inokl$blalarning en§
Tub1T xo$3alanéan biM nlawlng opHk lMaolllkka e8a bo ‘T$HiCIT.
011T51N bunéan Ttm5la$no. Atlnokl5lol:alar Tolekmla$léa
asiT T e 1Nk n8leroé alorlarl borMst ncbun nlarnlfeé 3Tl eniT a $1
Alllblan8an nur $aibilt o‘n88a yok1 cbap8a buracrl.

Ons$lUar larklbl8a kiracl8an barcba atlnokl1$lolalar E-ya(or8a
Tan$mb bo‘lb, labMy atlnola$lollilar cleb alalacll, E alllblan8an
nur 5albrnl o‘n88a ya cHap8a bun$bi Tu TK1n. E-uyalorcla8l
arlMok1$lol:a Toleknlanlng MaroY1y]oyla$b1$H1M1 bat Ko ‘r$alacrl.

ATtlnokl1$lol:alarniné oplik 12oterlannl anlsla$Hcla E-$enn
Toleknla$lln2LLI$H1clan MoyéalanMacl:

CHZ2OH CH™OH CH3 CH3

b-8LLIBeralcledl(l  B-8HL:Seral(1e81c) b-alant b-alanln
Awiok|$0(atanuli k1tyoyly xo$$alan

ATtTok1$lolalar8a xo$ blr “ancba reak$lyalar Tay)ucl bo‘lb
nlar: atlnok1$lo!:alatlng 5lMal batga tlaclor]llaliian anlala$Hcla

ken§ ao ‘1lanMa(H.
1) ArrMnok1$lolalarwng nknl lo$lola blMan o‘raro 1a’$néa
1e81$bH ok$1k1$lola Ho$M saMacH ya erlan aro! a]rarlb clUsaclT:

K K
HXK-CH-COOH+0="-0H —>0H-CH-COOH+HD+KT
atlMok151ol:a nfrH ki5lol:a ok$|k1$lola $uy aro!

2) ArtlMokl5lolalar lortallle8ic bMan reak$lya8a kTt$1Mb,
Te!llla$b8an bwkTalar Ho$M afacH.
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K K
| /H |
H;T4Y-CH-COOH+0=Cc<" H—> KC*N-CH-COOH+KO
atTokl510!a lortaMe£lcl Tellllazb8an b~nkTa

3) a- arnlnoklslolalar Minglclnn b/lan o‘raro reak5lya8a Kin3b” b
Ko'K-blnalsba ran§H b TkTa bo3H sllacH.

fAaylanl8an nln8clnn

pa\lanlgan
njn8lclnn ning)énn K0 ‘K bxnalsba ransl blnkrta

1.4. O7sllarnmws Hrlk-k1tyoyly xo33alan

OuxLllarwn” Ttolekmlar Tas$asl. O”sllar ynson TolekulaH
018anik blnkralar bo‘Hb, og8LlUarnTE Toleknlar Tas3zas! blr necba
rrn8clan blr necba THHon8acHa ye(ac!t. 1/1arnt8 To'!ekmlar
Tas5abl en§ TMH1T bel8Manclan bln 1H5oblana(/l. CHwunki Har
panfay oasrnni8 51rmklLra8l ya Mvnkstyasining o “2aro bo§‘HoHS81M
0‘r8anlsbcla Tolekular Ta53a51M1 blLU3b kerak. Opsllarnling
Tolekmlar Tasz5a3lMl awslasHcla ullrasenl:nl118alaSH, cHTietlya,
renl8eno51lrukiira anafz21, og$M enltalanning o5ToMK bo51T1 ya
8ellMlral5lya, 8elelek!rolore2 nsmullangan oyclalawdlacll.

Mronny notll
TOPO

Kn™mbxonax!



Ba'21 (“slUarnwé wolekmlar wassast ya
120e1eK1nNK nuqlay!

Molekular Tak3a [20etek(NK nuu(ast

511loxroTt 13000 10,6

51l alanTku 17400 6,9

Tuxut albutllll 40000 6,9

OéaTt §eto8loblnl 68000 6,4-7,2
2arclob y-8§lobuHn 160000 5.6
Kalalara 250000 5.1

Yrera 480000

0($11 wolekmlalanniny ybakb Osa$llarrnn§ lM21k-kiwWyoY1ly ya
blolo81k X085alan nlarwng woleknlalan 8bakb8a baw bo§‘ba. OurH
woleknlalan 1kka xH 8bakl(la bo‘lacb. A8ar woleknlalan Tola51ton
LLIrHEan bo‘18a, ibrllar ousllar (Abnla-Tok) éeybacb, a8ar oa
woleknlalan ymwalon yok: elllp8 8bakléa bo‘18a, 8lobular os”LUar
(81lobul-yntalou) cleyMach.

Flbnllar oa8llar8a 5ocbé&a8l1 keraTlnm, lpakcla8l Mbroln,
™8kmnlclaél LLo21n kilacb. Bu xHclast osasllarniM8 ko‘pt &nycla
entayll, balkr bo‘kaéi. Flbnllar ouy”Llar T0leknla8l bullin
pobpepT1é raa]irbo‘ylabbn-bT bban ko‘nclalang yoéoroé bo§‘lar
o”ab blnkacb.

Olobular oa”lllar, oéaTéa, 8umycla ya Tu2larnlng kucbsi2
enTralancla yaxsll enycll. Bu §uwb8a ko ‘pcblUk MertrenTlar, son
2arc1oby, 8uT, Tuxut all urtTt ya §lobubnlan k!rach.

Mbnno8en (400000) b-bpoproTeln (130000)

OamHaniin® atlroTerHk X088alan. Oy Tolekmlalan larklbléa
erkin Karboksit ya atln 8urmblan bo‘l8anb81 ncbun atlolierbk
x088a818a e8a bo‘bb baT a308, baTt kl8lola sila! Icla cb880181lyalarach.
5uyl] enltalaréa opx Tolekmlalan blpolar tonlar (atltonlar)
8bakbcla bo“lach.
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COOH COO-
B]polar 1011

MuA1l pHXx! o‘2éan5H1 b/lan ou™1 woleknla8lnlng An /11 baww
o‘r8aracll. Ma’lnt pHéa os$H Toleknlasl larklblcla8l Twba! ya
TanAy Z2aryacllar 501 blr-bln8a len§ boYacH. Mana 5bu TMbWU
pH| os§llarnt§ 12oelek(nk nusiast cleb alala<l. Ne(uacla os™M
Toleknla51MiMNg mTmTly raryacb nol8a (en8 bo‘Mb, mning
Toleknlalarl elekn Tay<3oni(3a ano<3 loton8a bart, ka(oc!8a bat
baraka! gfltayc!].

Oetak, 12oeleklnk nuslaga os§lllar oYa besaror boYacit ya
nlar osonHk bHan cbo‘kta8a (wHacH.

O7sllar iiena(ura(siyya$r. Osa”llar LWUrH N2ik ya kltyoyly
otllar (a’sin maluablcla o “21MM8 naily (labHy) xwwlya(lanw
yo‘siolacH. Bu HocHxa osaxllar Aenalnral$\ya8l c3eb aTalacH.
Oenalural5lya oaslllarning o ‘218a xox xwwilyallanclan bln.

OpslUar clenalvral:8lya51(3a — ogkH Toleknla8l konlortal:51ya-
8lLng o28an8bl bHan nning 3bakH, ewycbanl181, koHkbWrTa opHkK
Faolll81, ekk*roloreHk barakalcbanl8l, bo3sbua MNuk-k1TyoY1ly ya
blolo§lk xo83alan baT o ‘r8aracH.



Oenaturaigiya naruyaslla oskW wolekuniasiMng laroYiy
81lwklnrablt bel8HaycHS8an LUrH xii bo§‘lar, asosan, yoclorocl ya
ciullic! bo§*lar burMacll.

Oenalllral5lya bogl5alannl kenlnb clllsaraclléan oTlUar: yvuon
barora!, o8I Te(all LWrlan, kl$lolalar, 15buorlar, ulrablnalSba
ya olllasMrnyYcM nwurlarélr. Bu o1l ar Ta'5lncla 0"5W1ar Aaylrta$
éenalura!5lya8a ucbraych.

Op5LWarnt8 sayTar éenaTural5lya5l bayolly Jarayonlarcla
TMb1lT abaTiyaT8a e8a bo‘Hb, buniia nlarlng tolekmlalan Hir
$bakllan 1kklncbl 5bak18a o ‘b Turagi. Mabalan: ertenllarnlné
laol ya laol bo‘lta8an bolaTlarcla bo‘bbbl payTar <3enalllraT5lya
bociA5a51 bHan bo§ bsl.

1.5. 0()5H Toleknla$Hla8l k1tyo>ly bo§‘lar \a opg$lliaTu§
8lrukluralan

Pepll bo§‘lar. Oa3 Tolekmlablcla atTokl5lo{alar bir-bln
bitan (-CO-NH-) pepllé bo§‘lan orsail boé‘lan8an. Pepiig
bog&‘lar bir atlnokl5lol:anln§ karbokxin 8urmbl 1kklncbl
atTokl5l1o0l:anT8§ atlno 8urubl bidan o‘raro reak5lya8a kilsbl
nal:uaSicla bo5W bo*1aél:

9H 3
—H ,0
- CH- cOOH+ H- N- CH2- COOH— ?>nm

H

alanin §1M51M

—- "N HK- kﬁ COMU - cHZ2 QOCH
alanin§N151n (cpepiiid)
Pep/LUar larklbléa8l atlnokl5lola ~olcin§‘ininng 50M18a parab,
é1lpepiicl,lnpepiicl,lelrapepiicl, pollpepiiin ya Mokaro cleb aTalacH.

5Wunclay AlUb, iar uanéay poHpepiiclwng Bir KO Tonlla erkln
-N14, 8urnii (M-uciiH poHpepiié) ya MiincK! otonlcla erkin -
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COOH 8urub (C-ncbb pobpepbé) bo‘lacll Pepbc! bo§‘lanw boxIl
Ab3baa karboksb §uwbl yo‘dor§an awlnok18lola /740 ‘5bluicba81M1
olacb, M'mnk8lonal §nw b1 o‘28arwa8an arlnok18lolanlng noTw o0 ‘T
bobcba solacb. Ma8alan: alawl8bl'5T, alawl8bl:8M5enn ya bokaxo.

Yolioroii bo§‘lar. Ousb Toleknlalannln8 aynt $18Tlan ya
pobpep!:1cl2an]blarbll-b1n b/lan yoclorocl bo§‘larorsab baT bTkachb.
Yoéoroc! bo§‘lar pepbc! bo8‘lar8a MMibbal.an kucb512Mos bo‘kaéa,
nlar OB/ Tolekmlalannlng LRIIBbIcla Tub 1T abartyal8a eSa.

Op~LWar Toleknla51c'a8l yoclorocl bo§*lar blr pobpepTLU ran]ir
tobk1a81 yokl pobpeplic! ran]lrlarora5lcla8l -14H- ya -CO- §utblar
0 ‘JTa51cla bo5b bo*lach. 1kkba pobpeplic! 2an]ir o ‘Ma51cla8l yoclorocl
bo§*lar amylclaglcba 1lMoclalanach:

K K
| |
HA-C-C-U-CH-COOH

O H

H O

HOOC-C-"-C-CH-UH,
| |

DML bo§“lar. Os"M Toleknla51M1M§ reak5lya8a k1M5b15b
poblllyaln larlablcla8l erkln laol 8uwblarning bo‘b8bl8a bog‘bs.
Mabalan, 0a"b Toleknla51M1 l1aSbkH sllacb8an pobpepllc! 2awiar
larklb1(1a81 515lenl atTok1510l1a51 cHavllk! bo§“lar Tayb pobpepbc!
2an]iriarning ta4dwunt A1511(la yok! wmlar orasléa cHsulllc!
Ko‘pnkcbalar bo5b UMb x151151yal:18a e8a:

| |
HM-CH-COOH HX-CH-COOH
K -8-5-K2
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015uLlcl bo§&* os51Marwng Faroyly konl18ural:5lya51Lll o5
yllixMa wunb 1 rol o‘ynaycll.

Ossldar Toleknla5l rarklblcla ynsaonéa kelllnl8an a505ly
bo§‘laréan la5W"an 1011 bo§‘lar, polar bo‘ltagan bo§‘lar ya blr
Aaror ~o“51UTcMa bo§lar baTt bo‘lac

CU8M nl0lekmlalannlng 3lrukluralan. OsasW TolekmlaSlcla 4
XM 3Trukwra way)ucl, ya i bHlarclM, MckMarcld, nclatcll ya
w ‘r1latcl S5lwikwralan.

O”slarwn” birlarcld 51ruklvrasl

Ossllar Toleknla5lw lasviki alacli8an pollpepHc! 2aryHlanéa
arwnokl5lol:alart§ kelta-kel |oylaSLLUSW 1arl1bl ya mlanlA 1nl8an
0‘T1l osa5Lanng bMaTcll mrukwram cleb aTalacls. Bu lar(1b 15ly
bel8Man8an ya o‘28artabclan na5lclan-na518a o ‘lacl. BHlatcMl
51wkiura ousll Toleknla51Ming a5051 (n5LUN1) MeylMacll. HorH8acla
1000 clan oW1 oa5MLUNS blUatcll 51wkluvrasl alllslan8an. SWunclay
ulllb, on5WaTl§ blolo8lk xubuslyaHan, en§ ayyalo, ularnll§
blrlarcll 51rmklLra518a bo§* Ws.
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Bu'latcl'n §lrvklura5l aw”lanfan iiaSMabkl os™b TaubncWr.
1n3mbn 2 Ta pobpepiic! ran)lnclan LW2M8an. Binncb], ya’nl A ran]ial
21 arlnokl8lol:a pgokW§‘lclan, B xangr e3a 30 aTlnokl8lola
Yolé18‘1éan mwl8an. 1n5ubn ToleknlaSlcla 3 la Lsullc! (boyrou)
bo‘bb, 1kkbast A ya B 2an]lrlar orablcla, bbiasi A 2anbrnT8 1cblcla
Joyla8b8&an.

BlrsaToranotal o”sllarwns bLUaTtcll siukinrasT 1o ‘r8anisb
ba'21 08‘r 181y ka8alllklar “abralin! awsala8b8a i1Tkon beracll.
Ma8alan: norta] Seto8lob]n og8LUMIME p-ran)inéa 6-o‘nnéa
81lnl:atln _loyla8b8an, nwn§ o‘rww yabn bllan o‘28ansM o84Ur
18ty kasalllk o‘rogsiton katgonbkn! kelllnb cbxsaralll.



Oa$llarnT8 rkkMaTclld $Trukluram. Yockkoc! bo§'lan LUMayM
o5 bo‘lack8an poMpeprll 2an]lrnlng 8plral konii8uraigiyasi
osislankn” 1l1aTclA1 sTwkllrast c3eylacll 1kkatcli i Tk! nranlng
nchira xLU Tay|ucl: a-3pHal, p -sayatWl ya kolla8enll Splral.

Yoéoroc! bo§*lar bH poHpepTicl 2an|il 1cicla8l War XM Snwllar
0 ‘T1ab1(1a No3lM bo‘lacll Bunéay bo§‘lar Tulayll polMpepTi raryH
5pHal 8/akicla bo‘la<H PollpeptlU ¢plralning TuH 1T xlWanéan bln
a- 3pHallrT.

a-8plralr aylanTa 2tna blan Taguoxk™a bo‘lacll Bu MoMa
atlnok151oTa solcMuylan po§‘onalar ya21lab1Ml balaraél.

a-bplral Tupga ko‘p outlllarHa wmcHraycll. Mabalan: a-keraTln
To‘Ms a-5pHal o”5lMclan LoraT; T1081lobln, §eTo810bT 75%, rariiob
albunlnl 50%, nbonunkkara 17%.a-5pHalt TaKk Mlacll, T a’1lut
oTlN Ta’5lnga (151k}or, WNaroraT) a-5plral cMo‘rllb, ranyr lcHicla8l
yoéoroc! bo§‘lar urlb keTacll ya p-5Truktura8a oYacl. FLUnMar
(1p51ton) osa5Mlarning Tablly 5HaklM - [3 5TwkTuraclr. Yoclorocl

A

B

bo§‘lar Toleknlalatln§ ora5lcla, polpeptlé 2an]innt§ Har XM
ncHa5Tkalan ora51Ma bo“lart.

0n8LUarnT§ ncblarcbl s(ruk(urasi. 5plral L2 M8an poHpeptLlU
2arylrlar War xI kucK Ta’'bwéa TarolMa Tta'lmTt 5SHaklnl oH5Sa
WMarakaT ~Macl. Polpeptlcl 5plralnlig Marocla8l onenTaT5lya5l yok!

24



nwng Taxlawsbl ncMaTM ATruklUra cleyHacl, ya’w woleknlawng
xbakl, ba]w! basdléa Ta4uToT beraél.

Os3llarwné blolo81k Molb8l, nlatt8 mMcblatcbl 8Trmkwra518a
bo§‘bsa. ucblatcbl xrrukwraw ret8eno5lrukwra Mabbby wsul
yorgatlcla o‘r8awdlacH. LWbonwukleara, M20181ll, T1l08lobln,

x1tolnp81ln ya bosbya ko‘p8lna ouSMlarnllM§ ncblatcbl 5TTKTurasl

anlalan§an.

Ouol Ttoleknla51l mcblatcbl 51wklUra51Ming bo5M bo‘bbbl<la
bxr yancba kiTyoY1y bo§“lar 15bl1lrok etacb. Bularclan eng Tub1Tl
cbbullicl bo8‘élr. Ko‘p oubMlar pobpeptlcl 2an]innlng Ta’lut
Yi5tlan(laél 515Tet ~olcbslan blr-bln bMan Tn5TabkaTt bo§' bo5Il
alacb.
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Oas$llarwn2 ncMartcM 8Lruklvraslnl bos bo‘HsHcla §LLrolMob
ya 81éro/11 émrnHlarnln§ o'raro la’$w Hat 15HWrok elacl.
Og8llarnling mcHlatcH1 31tklmra5l ywmson labllllkka e8a: pH,
TuHbnNTEé 1onH larklbléa, TeTperalllra ya bo3sHsa otllar8a oasH
Toleknlasléaél yoéoroé bo§'lan Juéa Hart la’sllcHanélr.

Onslldarwns lo‘r(latcbl s(rmk(urasi. 1kkl ya wnéan or/la
polpepiié 7an]iwraréan lasHkH lop8an ogk/lbrr Toleknlasllo‘nlarclu
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$lrmkllra8a e8a. To'n:latcbl suukllra bosl bo‘l8Méa Bblirok
elacM8an polpepric! 2an]lrlawlré Mar bin o‘21éa xo8 blrlartcllyl,
ikkMaTtcH1 ya mcH1latclM $lrukrura8a e8a bo‘Hb, u klcH1k bHIMK
Meb a(alacl. Ko‘p8lna os8Mlarnlné tolekmla&l brr necHa kncMK
‘blrHklarclan TasHkIT Mopéan. Masakn: £eTtof£lobln oublH LU‘rina
Klc1k blrlkclan; 2 1la a ya b poHpeplc! 2arylnclan TasHKM lop8an.
TaTtak! T02alka51wn§ YILUBIM TasHkI HAllacl8an Turakkab os3ll
2200 la klcH1k bHHkHan LLIXHKM lop8an.

Cetoaloblll ToiieH ran§(lafl 8eT 8»rubi

OsA$IM Toleknla81Ml 1a$Hk saMacl8an klclk blrHklar Har xI1
Fwk ya kityoY1y {a’$H nalua$lcla cl$Sol:$lyalauSHl Tunlan, bu
tarayon uaylar bo‘ITb, cM$$or$lyalanS8an Hclllkbo‘lakcHalar T a 1ut
$Harolllla vay'aéan yana blnkacll. Osa$Mlarnlng§ ertenlaity
xu$n$lyal:lan mnlarning To‘nlatcH1l $lrukllra$l8a bo§‘Hslllr.
To‘rHatcH! $lwkTura Mo$M bo‘$HIcla oa$Mlar Tolekmla$lcla
ncHraycl8ar1 barcHa latyoyly bo8&‘lar 1$HHrok eTacll, Yoéoroll,
cluLLl, elektro$lalik ya 8lclrolob bo§'lar. Os$lMlarning lo‘11latcH1
$rrmkllrast nwbnn unk$lOnal aHatlyaT8a eSa.
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1.6. TabHy pepMlar

Or8aw?2uwcla Klcblk woleknlall peplcHar Tay|né bo‘Tlb, ular
Tull T 0*218a x03 blolo8lk MNnk5lyalarnl balaracH.

Tably peplicllar blolo81k Naolll§1,1a 51 ein3b xuSmblyall ya kellb
cb1415M8a ko‘ra 4 la 8urnll8a bo‘MnacH: 1) 8ortonal laolLI8iMt
natoyon eluyclll pepncllar (ya2opre551n, ok5110131m); 2) oypa!l
barT allséa 131111rok elacl8an pepHclMar (8a51nn ya 5ekrelln);
3) “~on 2arcloblcla ncllrayél8an peplichar (ya't, an8wolerwn,
braclllaniit ya kalll 4T); 4) neyropepllcllar.

HaTtta bayyonlar Fo”TakTéa ya blr aalor o‘5lnlliklarcla
KIcH1k Tolekmlal 1npepllicl §lmlalon ken§ larsal8an bo‘Hb,
Mnk5lyas11o‘Hy o ‘r8awils8an. Il ~myllla®toHa tn2H8an (8-81mlaTH-
5151eT-8H151n):

HOOC-CH-CH-CH-CO-KH-CH-CH-5H

14n CO-MH2CH2COOH
OayvnWuan uklallon

Clmlallonnl blolo§lk Maolll81 larkiblcla8l —5H 8urui18a bo§‘Hy
bo‘Hb, blr necHa reakslyalarcla kol erten! 3Halléa 15Hurok elaal.

~Neyropepllcllar yalon8a 8ipol12 orsa bo*1a81M1M8 Halllall
LLI21113M8a e8a bo‘18an 0K311013 T ya ya2opre3sln §ortomlan kkacll.

8 woy 8ayollan

1. Blokltyo 50Ma3lwng ya21lalanw ayHns§.

2. Biolutyo lNawnln§ ibblyol, a15M1osa xoJaHs1 ya 3anoallla
uanéay aHartiyai8a e8a?

3. 0 ‘2bek13lon Keb5publka5lcla bloklTyo lawnT§
nyoJtaw$H18a N133a Ao ‘3M8an oH T1a T 1n§ norww ay'1ns.

4. Osb5llar sanéay brolo8lk MNunk3lyalarw balarachl?

5. ,Awlllokl5lolalarning M121k-k1tyoyly xmbSmuSlyallan8a Ko ‘ra
51HAar8a bo‘Hnl5M1w yo2 8.
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6. ATToklb5lol;alarnTé danéay [121k-klTyoYly xo033aknn!
Blas12?

7. Alta8ba olrtaycl8an arlnokl8lolalarwng fFortulalant
Y021r18.

8. Ou8lUawln§ atlroler xo55alanTt yo21ns.

9. Peplé boé‘1Mré boal bo‘MsbilM yo21n8.

10. Opgx Toleknla51a8l k1tyoY1ly bo§‘larnl yo21n8§.

11. Osa8Mlar sTwklUraianni W$bunlTns.

12. OsxLlUar clemalllral:81lya51 ya mlarnt§ bi01081k abaTiyail
uanéay?

13. 078U aTT§ M21K-K1TyoY 1y xo8gaianni aylns.

14. O”3llar sanitay sinflar8a bo‘Hnacl1?

15. Ock/ly ossllarni ayMns.

16. Murakkab ogslllarTt ay!inS.

OsxLlar Tay/n818a 01l 1e$l «a™oHar

1. Ounar (jJan(lay TonoTteHariian laxkkl1 lop8an?

A) Artlnlar;

B) Karbon;

O) a-aTinokisolasar;

E) p-atTokl8lolalar.

2. 07811 Toleknla8iMa atlnoki$lo(alar uaniiay bo§* boull ALb
brkalll?

A) OHko21d bo§*lar;

B) Pep/ic! bo§*‘lan;

0) 01811/xl bo§*lar;

E) Mwrakkab ellr bo§‘lan.

3. OuMM tolekunla$TwE blpolar wn vbakb MNaniay pH nwbH(la
boul'l boYalll?

A) Kucbb kl18lolab TubH;

B) Kucbb 1sbsorb TubH;

B) Ney(ral TubH;

E) Kucbb 1sbsony TubH.

4. OpslUar liena(ura(siyasi nalya8Hla ~aniay o ‘28an8blar ro‘y
beraii!?
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A) OsqasllarTné $rmkllras: o‘r8antaycll;

B) O”klUar ranst o ‘28araclT;

3) OasllaTt™né blolo8lk ya21labl o ‘28artayclT;

E) OsslUar o‘28artaylLl.

5. O”3llarw mnMar™a boYliukbl wtaga a80$lana(b?

A) Ouall Toleknla51tng SMakl8a;

B) Llarcla8l pro3Teiik urublars8a;

3) 075WarnT8 Ttolekmlar Tab5a518a;

E) Oa5Warnt8 Mmnk5lyalan8a Ko ‘ra.

6. 0(1(1ly (“mHar larkibmnlrtalar(lan ibora(:?

A) ATtllMokl5lolalarclan;

B) Atlnola5lola ya bos”a Tocllakrgan;

0O) ATTok131loTa ya n8leyolllarclan;

E) AtTokl510la ya Wplllarclan.

7. Murakkab o™$lLar 1arki wralar(lan (@"bkH (opuan?

A) FauaT arlnokl5loTalarclanm;

B) Fasat boslsa Toclclalarclanm;

B) ATTokl510Ta ya pro5TeT1lk 8uwlAlani bHMM3WMan;

E) 075 arnT§ Tarklblcla8l MasaT WMar xI taTenal 10nlarclan.

8. O”mHarwn3 blrlarcbl $(ruk(uras: uannay bouYar 1nsoblaa
bo§H bo*‘la<H?

A) Onkorll bo§'lar; B) Peprlcl bo§‘lar;

O) 01511Mcl bo&‘1lar; E) Yo<3orocl bo§‘lar.

9. 0(sMlarnws rkkMatcln $(ruk(urasr bo8H ullb(la (jan(lay
bo§*lar 1$b(irok e(a(H?

A) lom;

B) Yoclorocl;

0O) Mwurakkab elir;

E) Wwullck

10. OgpgsllarniNg (o‘r(latcbl 8(ruk(uralarl pan/lay
TakroTtolekmlalar(lan (a$bkH (op8an?

A) Poll pepTLL;

B) Klchik Tolekula;

0) HOclhk Subblrlklar;

E) MakroTtolekula.

3l



Il BOB. TUTXbEEY K18LUITAL1AK

Kukleln kMolalar ynyon TtoleknlaH blnkuwalar bo‘Hb, kaKa
Toleknlar Ta33a™a e8a. TUukler k!5lolalar Ar"k or8ani2t 1ar<taé!l
181y beléllarnlng na$lclan-na$l8a oYis5M, oaslllar bio51nle2l kabl
Hayoflylarayonlancla Tull T aHatlya!8a e8a.

1YukleT K]3lolalarrH bTncll Taia Hryayra yaéro5lclan agallb
ofMn8anMst mcHun nukleln (nuklem5-ya<3ro) éeb alaHb,
3Hye{5anyaHk oHT F.M15Her OTonlclan 1869-yLll anlalan8an.

JUnklet k15lolalar k1Tyoyly larklbl8a aro( a505lanclan punn
ya pin T1cHn a505l1an, wn8leYocl koTponen(larlclan rlbora ya
cle2okblnbora batéa o\ra! k151o(a klragl.

Punn a$o$lan. 1Ymklet k15lolalar Lrkllllla punn a505lanclan
actenin ya 8manln ucbraycH.

H,? 'KH

Punn Cwnanln

PinTWw a$o8lan. PtnMcHn a5051an8a sWo21M vral™H, H 171
Klralll.

1VH, 0
HK CH,
N ~1 .
0% Yy K
H
pINT 1din nral«t 1w11n

Bunéan (asHsan, nukleln k15lolalar (arklLla tlnor (kaTgan-
KaT wucllrayél8an) aro! a505larl wcHraycH: 5-telll ya 5-
0k81Telll5102T, LLiB1clromrals]l, pBeYclomral8ll, 1-teHlwuralsW ya
bosHsaalar.
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118leyo(1 kowponenlan. JUukleT K15lolalar larklb)éa knack™an
n8leYocl koTponenHan: pen{oralar; O-nbora ya 2-0-cle2ok51nbo2a
bo‘lb, ular MNvran 3sbakHEéa ucKrayc!!:

0

*0
'H i
H-C-OH HO—€H, 0 OH H-C-OH HO-CH, O OH
I &" \1 I AR
H-C-OH — >4 .C H-C-OH -
I ™ T I AN N g]_
H-C-OH Hc— C H-C-OH HC—CH
|
CH,-OH HO oH CH,-OH HO H
O-nbora p-O-nboFuranora  b-2-cle20k8Tbo2a p-O-gerok3wbol uranora

11.1. 1Yvkleo21(1lar ya nukleom(llar

Aro! ab05lan bllan n8leyoé kotponenllannlng brtkl$blclan
bosl bo‘18an bTkTalar TMeo”LUar cleb alalach.

Punn a805larl boxIM uM8an nukleo2lc!lar «02111». pTT1E1T
a805lan e$a, «1€1m» sf0'5blrcba51M1 olacll: Ma$alan, aéeno2inm.
§nano21M, nncbn, MrrcHN ya bokaro.

Mukleo21cllart bo8M glluycbi aro! a503larl ya m§leyocllar blr-
b T blMan 8Hko21cl bo§‘lar orsaH bTkach:

OH
N |
' \r 4 8yarin
M N CH | CH
V 1 /C 0 chk
° | o CH,OH HOCHZ20
c c I nbora riboZa
» ¥
HC"”* H H H
OH OH OH OH
xLcdw ananorT )
(3-p-0-nboiilrano21c151(021n) (3-p-0-ribolraro21clénanin)
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O 1

>Ww2
\ <2c aéeriil
I CH
HC*
Uy«
O CH,OH
|
[yH
H|” H
b On
aéenorT [Mrickn
(9-p-0-nbolurano2iclaclenin) (3-p-O-éerokstbofura
1H02n(3iALLIL)
(@]
] 0 CIH .OH
H’\/ C l-I(CZ \ 3
b e e- ¥i
OH OH
pseyclovrlclll

(5-p-0-mbolrvrano21c115vo21m)

MwuHeorkMar loxa! k18lola blMan blnklb, yo”blUsllitan -
nukkolcWMann boslM alMaél. TMukleollllarntE nonn wnlar a5051wn8
noT18a kl13lola 50211 uo™LL3b bMan bosl bo*lacb. Masalan: aéenllal!

K18lola, 8mawlal k15lola ya boka/o. 1Mwukleollcllar umylclaélcba
LLI2118an.
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(I)H

/° U CHz0-P=0
OH

AclenlMal k15lo(a (AM¥)

N1,
N/C NCH
O)C \ CH oH
0 CH-0-p=o0
crn ,C OH
ho— &l
OH OH

3llicllia! KI510la (8MF)

1Umkleobcllar blr yokl |Kkl Tolekmla loslal k!8lola bTkMnb
oHsab1 mallTa8lcla dya /n' IokMonukkolcHar boklM boMacH. Bular
ener§itya8a boy bTkTalar c3eb alalacH. Mwukleollcllar smylcla8l

Tnb 1T blolo8lk MmnkblyalarT balarail:
- ener8tya Tanbal bl8oblanacH;
- falor lertenllarnlng kolertenH 8lMalicla natoyon bo*lacH;

- 81nteuk Jarayonlarcla 18bbrok eTalll;
- re8ulalorHk I'mnkslyasiw balaracH (3AMF).

11.2. Nek!ell kisi01a1anfing 1w/|H8b|

1UumkleT Kl8lola Tolekmnlalan nmkleollcllarnllé poHTterlanl8H1
nal'yasMa bokIM bo*18an poHnukboHI /arulrlanclan Tasbkl1 lop8§an.
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Muklet K13lolalar latyoyly LUrLL3b!, ba*aracf™an Funkmyas!
ya biyayraga Joylanl8Meéa ko‘ra ikkita §urmb8a bo‘Hnaéi:
nbonunkleln ki5lola (KMK) ya ée2ok51nbonukleln k18lola (01MK),
nlar umylcla8l Jaclyalcla kelHn18an.

KruK

Purln asoskn Aéent Cuanln Aéent Owunawn
PTTlclT asosbn 8k0210 §11021M1

TiTtT 1ral5r
n §leyoc! kotponenban Oe2o0k3inbo2a lObora
Anoreawk To(lclalar Foslra! k13lola Fo5/M Ki5lola
Hwu ayraia |oy law5bl Vaclrocla 8llopla2tacla
BaJaracl”an FcTk*ryas!  1rsly bel8[Mariw Ousll b10511e21cla

5aulaSb ya aylocldan-  15bbrok elacb
aylogga o‘1lka215b

1Yuklet kl1$lolalar Tolekmnla5lclaél nwmkleoiicllar blr-bln bWan
Fosiin k13lola oruab blnkaél. Foslal kMoTa bar clolt blr nukleoHcl
lark1b1éa81 Hbora (cle20k51nbo2a)Tn§ ucbtcM wu8lerocl alort blMan,
McMnecM nuleoHc! larklblcla8l nbora (€e20k8Tb 02a)ning besMncb!
n8lerocl a'oT1 blMan bo§‘ bo3H uMacb ya but ynyléa8l 3xeTaéa
Ko‘n8b tmTk!In:

MwukleT k13101a1arnali§ Toleknlar Ta3z3zas3”a uarab, 1arkibiaast
nnkleoHélar 30T bar X bo‘lach.
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B1\KnT18 (urllsbb Barcba Hrlk or8anl2tlarita (ylrw ya
bakTenyalarclan Taslsan) 01YK Myayra yaiiroslcla Joyla8b8an.
5Mopla2tacla (T1loxonc!nya ya xloropla5l;larcla) orros Tlsclorcla
ncbrayc. BT\IK Tolekmla5lcla aro! a508lanclan aclenln, §uatn,
8lo21n, M T1n. 118leYocl koTponenHarllan éerok3Ttbora ya [o8Fal
K18lola boYacl. Husayra larklbléa8l O MK Ttlgaclon xroto§otalar
50T18a bo&Ma. OMKTn§ Tolekmlar Taszsax! Jucla kaKa bo‘Hb, blr
necHa o‘n rrllonéan ynr THHon8acHa yelacH.

OMK lark]bléa81 nukleollc!lartn§ o 2aro Tunosaball Ta’lut
fAonunlyallar8a bo‘y5unacH. Bu “onwuTtyanart CHar8aFl (AP5H)
anlsla8an bo‘Hb, Ckar8ay/molclasl cleb alalacH.

1 Aclenlnning tolar Ttldclon HtTn T8 TOolar rraclon8a 1en§

yok! nlatTt§ nisball 18a lensS:

A=T yok! —= 1.

2. 014K 1ark]biéasi §waninning Toiar rruéon 31027 1N§
Tolar T 1acwori8a 1en§ yok! nlartng t3baH 1 8a 1en§:

C=8 yok1 —=1

3. BTUK nas1 punn aso3ian yl§‘TcH51 pinm T 1cHn a3o3kn
y]8‘1nLLI518a 1en§:
n+o

A+Cr=T+8yokl — -=1.
Y +o0

4. Punn ya plntl1é]n a805lannin§ ollincM m8lerocl a!o T1icas:
aTin ya kelo SurmHlan blr-bln8a TenS:
0 +T
C+T = A+8 yokK1 — —7=1
A+5
5. OMK Tarkibicla§1 §uawn ya sMo2Twn§ Tolar
kon5enlral:51lya81 y18‘tc1151M1M8 aclenln ya 11tlnnln§ Ttolar
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0+5
—— 0‘28awycban

A ‘Hi

kowenTrallyay y18‘TcH51£a bo ‘18an nx3baH

boYacb. Hayyonlar, o‘51Tbklar ya Tl1kroor8aw2Ttlar 014K 8lcla8l
bu nisbal bar X' bo*‘18anb81 ncbun n Tur 5pel8LLIKb81 koelT1151enT1
éeb aTalach.

1953-ylll 0.1/710T50n ya F.Knk Chbar8al'T pgoi€asi8a baTtéa
N1KAM5wng renT8eno8l;wkTura anab21 Ta ’luto{lan8a akokknLl,
BTMKnTé KTrukTura ToéeHn1 yaraTéHar. Bu Toéel8a ko‘ra b1UK
Toleknla51 A0 ‘8b 3para! bo3sH ubuycb! 1kkba pobnnkleoT1é xan]néan



{asbk/[, lop8an. Har lkkala 2arylr bllla ntutiy o‘gaa e8a bo‘lb,

cMatet 20 A 8a len§. MukieoTicuar MolcH§'l bir-blnéa ni5balan
36" burcbak bos LB Joyla5118an. 5plralnin§ bn' o‘ratlcla 10 la
nukheolé ”~olcH8'l Joylabl18an. 5plraltng blr o‘ratl ora5Slclaél

Ta”ola 34 A 8a 1en§ bo'Hb, bar bir nuleorii 3.4 A T e8allaycrll.
BKK wncblatcbl 8lrukivram

Polnukleolé 2an|irlarning pellloralosFal” 8nwHlan 5plraltng
{a5b™ lotonlla, aro! a505lan e5a iclki KO ToTéa JoylaSM8an.
PolMnuk!eolcl 2an]lrlarcla8l pewora bMan lMosla! k1510%a o ‘Ma51cla8l
bo§‘ M150b18a, rarylrlar blr-bin8a T3baTan le5Skan yo‘nal8an bo*laél,
ya’tT bra 2amyir 63 1bo‘15, lkktcbl51 3t~ 1 Aro! a505lan
Ao‘SM5plraltng 1Mkt lotonlcla bilr-bln8a koTpleTenlar ray15Méa
Joyla5M8an bo‘lacll. Blr 2an]lréa81 rwkleolcar ATOTS5 lanlbcla
bo“15a, bo3H"a 2apg]irgast nukleolcllar TASAO bo‘lacll, wlar blr-
bl bMan yocloroc1 bo§*lan orsaH bo8‘lan8an. Bunga aclenln bllan
Mnfn 1klala Yogorocl bo§‘ HosM AL blnk5a, §matn blMan sM021M
ncHTa yonoroc! bo§‘ HOSM salllb bTkaclT.

0] /
y/
: 0,28nT
°h 0 5 HC O...
G et )
V )— ~Yye°'30nT A O-e=
Twn 0 Aéent CH2
AnHparallel ratn - > OH
HO o M2 K g

e [ 4
0]
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5lwnclay alllb. BHKning§ ynuyonéa kelnnl8an LUXLLI3MEag!
XuS151yaT11M51y bel81larwné na8lclan-nasl8a o ‘TBHIcla ya 03U Twé
bio$inie/!cia Tu LU T abariuyal:8a e8a.

KUK uncblatclH $(ruk(urasiung Tn kucbl, barora! ya pH
Tubb8a

Kibonukleln ki5lol:alar Mn]ayraning M atTa ~$nHcla nckrayci,
nlarnlng a5051y M 1$r7 nbo5oTalarcla lo‘plan8an. Hulayra larklbléa
ncHraycH8an K1YKlar Toleknla51M1Mg§ Tta55a51, L2LLsW ya
Mnk51yab18a warab blr-blnclan lMary yrlacH. Bu8unst kuncla Hujayracla
40clan OISt KM < LUrlan anlslanSan bo ‘Wb, ularclan en§ TuA1Tlan
nck xn K.M<. M15oblanack, bular: 1nfonnal510n -KJMK, Tran”poll-
KIMK, nbo$oTal-K]MK.

1njorTal$lon-KMK- |K\ K (Talnl$a-K1MK)- yaclrocla $inie/
allinac. Il Hwu]ayraéas: barca K1YKnTt8 raxTtinan 5% la$lk
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elaé]. 1-K.MKnT§ Tolekmular Taszszak! 1 Tllion8a yagln bo‘Hb,
nlarning nuk3eolMéH larklbl Tolekular Tassasi8a uarab bar X1
bo“lacll 1nlortal8ron-KIy[K 314UK Ttoleknla5lclaél TForTall yaw
OLBM sinier yllinallléan Joy8a nbo5o0Talar8a obb boracll. 5bunlng
ncbun bat un wnfortaision KIYK <3eb alalacH.

LLbo50Tal-KMK- (rKMK) ribosoTanin§ larklbly Li1§tlancHr.
Hllayraclaél KMKLUNE 80%8a yauillM r-LUUK Tasbkll gMlaéb
r-K14KLng tolekular T assasl ancba kalkia bo‘Hb, 1,5-2 T1n.8a
len§ ya 4000-6000 Tononukleol;Lll polcMgYclan 1boraT ya ou”LLlar
blMan bTkkan bollla ncbrayéi. Ousll bl081LLE2Icla 18brok eTacH.

Tran$porl-K~MK (1-K14UK) yok) erumycban KI14UK (8-K1UK)
nTntly KIUKLUNE 15%8a yasailMMi Tasbkl uyflacll. 1-KWK
atTokl8lo'alarw OLRBM silller alllnacH8an Joy8a Tasbisb yazilasiw
baJaralll. Har blr atlnok18loTanlng o‘18a x08 1-KMKsL bor.
1-K14YKlarlling Ttolekmlar Tasgsast ancba klcblk (25000-35000
alrofiéa) bo‘Hb, nlar 60—90 Tononunkkolé wuolcH8 1clan 1a8bkIl
Top§&an.

K]bonukleln K]8lol;aniné kltyoyly larklbl umy]ita8lcba: arol
a808larl — aéenT, 8umanln, 511o21n, wuraTsM; w8leyocl
koTponellllanc!an nbora ya M4l K]8lola solcH8 lncbrayéi.llnclan
Tasbuan, K1YK Toleknla8l larklblcla o2 T iéorita p8eycloural8rl,
5-telli811021n, 1-telM8manln wmcbraycH.

KTMK Toleknla51 blla poltmnkleolll 2awilr<3an lasbkl1 lop8an
bo‘bb, 2an]lrnlng ba21 L181lan bir-bT8a yaaln keHb, o‘raro
yoitoroc! bo§“lar blMan blnkaél ya $plral $1lraktralar K14K Hplan8a
uarab bar xI1 Bbakllla boYacH.

bKKKZlarnlng ikklMatcbisirakturast Tub 1T abaTtlyal8a e8a.

{-kKHKO arn1rg poHnukleoHcl ran]in blr necba o ‘nlab nukleoHcl
#olcH8 1clan Tasbkl1 lop8an bo‘Hb, bar clolt erkln lMosla! k18lola8l
bo‘l8an 8mano21ll uolcH8‘1l bHan bo8blanacH. Owuylla yaHnH
1-K14KLLUng 8lrakrara imurllsbl kelHnl18an. Arol a808lan ora51<3a
yoéoroc3 bo§‘lan bo8IM bo‘Hsb1 LWMayH 1-KHKN1n§ «becla bar§ir»
e8lalnyclll Turakkab konM8uraisiya Ylumcl8a kelacH.
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KMKwng bosb”a iurianning Ttoleknla$léa spxrallasbéan
AlxTtlar blMan bk saTorga 5plral bo‘lta8an L|18tlar HaT mcbraycl.
Hu]ayracla K14K os" blMan bTkkan bollla bo‘laél.
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8 woy $ayo!lan

1. 1Ywuklet kl15lolalarnlng kiTyoY 1y rarkibill ayHn§.

2. Kukleln k1$lolalar “anéay blolo§lk aHarnlyalSa e§a?

3. Punn, pinrnicHn, aro! akoxkn ya wularnlné xo55alannl
Y021r18.

4. 14uklet k15lolalar 1arkibiéast T)meral a505larnl yorT§.

5. Mwukleo2lcllar sanéay blnktalaréan (asbkW lop8an?

6. Purin ya ptirit 1aitn arounartOan (a”HkIM Top8an
nukleorlélarnt8§ Mortnla5lt yo2T§.

7. ]Yukleolcllar cleb sanéay blnktalar8a aylHacH ya wlar8a
rrsollar keklnneé.

8. WNukleomucl 1nlroSral:larmilMé brolo8lk abaTlyallll ayHn§ ya
njarnllfé Fonnula5t1l yo21M2-

9. 3KK KityoY1y 1arkib 71 yo21n§ ya Hwulayraga Joylan!5H,
balaralll§an Mvnkblyalannl a>41M8.

10.KMKnT8 xWart, kityoY 1y larklblnl ya Hu]ayracla
Joylawsblrl, balaracl18an Mmnk5lyalannl ayTillé.

11.KTMK wng B14YK gan sanéay laralan bor?

12. TUmMKKT K15lolalar rarklLLa nueoHcHar o ‘raro sanéay bo§*
b/lan bo§‘lan8an?

13.CHar8al'T uonmninl yo2lrs.

14.014K nT18§ blrlarclrl ya ikkHaTcb! 51wkllralarlil ayring.

15.6HK TIuMg ncHlarcH1 51rukllra5l, SuperSpuallawsH saéay
blolo8lk aH aT1iyal 8a eea?

16.1-KMK 1arn1Mn§ 1kkHartcH1 S5MruklUra51M1ng aHatlyallll

ay!ts§.
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14vklew K1$lo{alar bo‘yicba (e81 «ayoHar

1. 14uklew k131olalar ~anclay blnkiwalarnwé poliweHawisbMan
bo81 bo*la(b?

A) Atlnokl5lolalar;

B) MwuMeoHclMar;

3) Mono3saxancWar;

E) 14vkleo2licliar.

2. 1Uvkleoli<lufE Klwyoyly (ark/Iwa wtalar Klra(?

A) Atlnokl5lolalar, yo§;

B) 118leyocl, yo§*, arlnokl8lolalar;

O) Aro! aso3kn, u8leyocl, lNosla! k151ola;

E) Foslolé ya arlnokl5lol;alar.

3. MuKlew Ki8lolalar woleknla8l(la8l nukleollllar yaniiay bo§*
bHan bo™YanaclA?

A) Peplc! bo§‘L,

B) Fo5lroan§lcin<l bo§‘l

O) PkofosfFa! bo§‘l

E) Yoclorocl bo§*“1.

4 . 1-K14UK wn§ 1kkHatcln xirukirasirmng $bakH yaiay bo‘lad/P

A) Beéa bar8i,;

B) CU1214K;

b) 5plral ~baklll;

E) Clobular xbakLLl.

5. Cbaréafd-"~+(la’t bo‘ylcba axol a8o8lar o ‘rla81(l1a§l bo§‘lar.

A) Aéenin, nTT, §matn, 51015111,

B) 51ro21r, uralsii;

3) Aéewn, uralsW, 8uanln;

E) Yral5r aclenln, 8matn.

6. 014K Mg ucblatclH 3lruklura8LLl boslM bo‘8bMa 18blrok
e(a(N8an o”sllar:

A) AlburtTlar;

B) Elpoproleniwnlar;

b) 015lonlar;

E) Clobulnilar.
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7. 1)1\K T0lekmla8LLIINS HIr «>plral o‘raTt!8a necbla nmkle<)lj(1
10‘8‘n kelaiil?

A) 5 Xg B) 10 1a; b) 8 1a; E) 3 1la

8. Oannay Icrrenar nukleolllarw parcbalay(1?

A) Hukleollcla2alar;

B) 1Ywuklearalar;

b) Fo8Folaralar;

E) Fo8lorla2alar.

9. 1\wmklet Kl18lo(alar £1(JroM/larwb|(lan bo8M bo‘la(M8an
Toll(lalar?

A) Oek3ora;

B) Aro! a8081lan;

b) Penlo/n;

E) Fosla! kl8lola.

10. Ownyl(1a81 yvays1 blnkralar nmkleo(1(Mnro8ral(r?

A) AMF; B) ATF; 3) TO¥F; E) YOF.
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111BOB

THOLEYOBbAK

Barcba wurlk orfaw2rnlarwn§ Ttulllrn larklbly L1871
n8leyocllarcllr. OclaT or8an ya lo‘altalancla ucbrayél8an “arw
n§leYocllarniMé y1é‘1n(1151 “mruy Mana o£‘1rH8TTE 2%I1M1 TasbkH
alacH. 0 ‘81TH k1aréa u8leyocllar MoTostTer (arayonlla unyosH nun
ener8§iyas! N150b18a CO, ya 3uy Toleknlalan<3an MosH bo‘lacll

1181eyocllar Wayoliiy Jarayonlarcla TMM T rol o ‘ymaycHeéan
blnktalar — o”3llar, nukleln k15lolMalar ya yo§‘lar MosHbolL3HMa
ablIMa alMlaTiya!S8a e8a. n8leyoglar oclat ya Mayyon or8§aluzruicta
a505an ener8emk Iwnkblyanl ba]araét. 3Hu bllan blr8a wular
LLI2HTalar HOSM sLLBAcla, 1Toya ya rel"eplrOrikyarHaknw o ‘1a5Hcla
WNaT 15Urlrok el'acH.

1181eyoinlarnT§ kla»8llkal$lya8l

11éleyocllar k1TyoY1ly 1n2l1I5H18a Ko ‘ra, Ko‘p alfOTH 5plllarTng
aMe81icH yok1 kelOn! M5oblanacH. 1/lar LUrH xun5u5lyaiiar8a e8a:
kmycla enycH8an ya 8vycla entayal8an tocMalar, lacHIK y3 Kkalia
Toleknlar Tag5a8a e8a bo‘l8an blnkTtalar, saylawycHLLUK
xmbnblyall8a e8a bo‘18an ya e8a bo‘lTa8an blnkralar ya Mokaro.

ngleyocllar ucHla a5051y 8uruli8a bo‘HnacH: TonosaxancHar,
OHS805axancllar ya poHsaxanclar:
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I11. 1. Mono8axanilar

0]
MonosaxancWar larklblcla kcron (=C=0) ya alclc8icl (-

H
8nwHlan bllan blr salorcla 8plnH (-ok51) 8uwblar Hat Tayakk
Tark]blcla alée§81é 8mallilan bo‘18an Tono$axanc]]ar aora/ar, kel'on
8urnH bo‘l8an Tono3axancllar ke(o%alar cleb alalacll.
MonosaxanlUar l:arklblcla8l n8leyoc! alotlannlng 5onl8a yarab Fara
AMac: ncH w8leroc!M billlktalar — rno”a/ar, 1o‘M wu8leroclll
blnkTtalar — LUrolalar, be$H u8leroclH blnkTtalar — pento”a/ar,
ol n8leroan blrlkralar — 8ebolalar, yelH wn8leroiill blnkTtalar
— 8eplOlalar éeb alalaél.

Monoxaxancar larklblclaél karbonH énwHniMeé JoylaBH18H1éa
parab Mcid XM 120Ter, alllora ya kelora 120 Ten T Ho3M yMacrl.

C/\/ CH2—OH
H
CHOH C=0
1

CHOH CHOH
CHOH CHOH
CHOH CHOH
CH20H CH:;OH
allora Kelora

Mono3saxanclhar Tolekula5icla a$it T e tnk m§leroc! alotlan bor,
n alllblan8an nur 8alHInl o‘n§8a yola cHap8a bunsH x151181yal:18a
e8a bo‘lb, 12oterlar HosM yracrl.

Eng ocl(y Tonosaxanc! §H18eral alcle§lcl Tolekmla$]cla blMa
a$iT T e 1nk m8lerocl alotl bo‘Hb, n 1KkMa, 0‘n88a (+) ya cHap8a
(-) burnycll 120Ter Ho$M aMacH:
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C—-H C-H
*1
H-C-0OH HO-C-H
CHDH CI:H DH
(H)8IMr8era(;- (+)éN18eraC-
a]ff]@]ﬂ alcle8ic!

McTo8axanélar i1kkt X1 kMakMa wncbraycH: asikHK ya 5I1kITk.
Mono8axancllartné bak™al kMakMan lark!blcla8l alck§lcl §uwil b/lan
biron -OH §nwb o‘Nasiéa boxIM bo‘lacM8an yanT alkelal bo§‘lar
LLrayH yu)mé8a kelacH ya ulan plran sbakHw bosll s/lacH:

CH,OH

H OH
0 -8MKopirano2a

Tabla(;cla ucbraycH8an tono8axan<3larnln§ ak3anyaH planora
$baklcla bo‘Ib, B-ualor8a Tankub bo‘lacH.

Mono3saxancharwné blr ualor bosMakn Tay)ucl: bwular8a
S5bakarlat1lM§ loslorH eflrlan; atlno8bakarlar, cle2ok818bakarlar,
8bakar k13lolalar ya 8bakarH 8plitlar klracH.

OHko$axan(llar — 2 ya 10 la8acba bo‘l8an Tono8axanélar
Tolekmla51mwé yolcHS lanclan nwigan, ular o ‘raro 8Mko2icl bo§‘lan
oruall btkkan. 1/lawln§ ToleknlaSlcla Tono5axanélar yolcHglan
8apla8b|8a ko ‘ra cH3axané, 1n8axancl (ya bokaro) lar (3eb alalacH.

1)|8axancllar 1kkIMa Tono8axanc! T o tekuniasiclan blr Toleknla
5ny aJraHb cblU15b1 nalYa5lcla c318axané bosl bo“lac3L
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8axarora. 0 ‘3sltHklar olatl(la en§ kKo‘p larsalS8an ya Ko‘p
ncllrayél8an élsaxancllariian b1 3axarora bo‘Hb, sanc! laylaél,
3Hakar sarnl3Hcla mcHraycH. 5axarora blr tolekmla 8lukora ya
MNukio2aniuf 8Hko21cl bo§‘loruaH blnk1$blaan HoslM bo‘lack:

3axaro/a

bak(ora. Hakro/a 3u! larklbicla ko‘p ncHraycH. 5SHunT8 ncHun
n 5L 3Hakan cleb Hat aralacH. bakTra §luko2a ya 8alakloZa<lall
lasHkM lop8an:

6CH OH CH,OH
Ha ~
"Q ,8 - 1
0 4 oh H.[
\ 1 '
A é——— c— ~C OH

Il R
H OH H OH

baMora

MalWora. 1lncHnl8an clon 3Hakan cleb alaHb, 1kk1i Tolekula
81uko/aclan LLi2HS8an:

Makora
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HaTtTa cW$axancllar kuyiia yax8bl enycb, §btn la’t8a e8a,
or8anl7Tcla yax8bl barT bo‘lach.

Ll .2. PobuaxancHar

Pob3saxancbar ynuyon toleknlab Turakkab u8leyocllar bo‘bb,
nlarnt§ toleknlalan TonosaxanckarTilé Jucla ko‘p uoM1§‘LLan
1nrM8an. 1/ar 8umycla enTayé1 yoki koMol enlTta bosb uHacll
Pob8axanélar 'a'T 812 bo‘lach ya baylaly kn8lallar bosll ubTaych.

Bir x11 TonosaxancWaréan 1a8bkll lopéan pob3axancWar
8oTopoMwxarLLllar cleb alalacb. A8ar pob3saxancWar larklblcla lurb
Tono3saxanckar bo‘18a, wular 8Seleropo$axarlcllar cleb alalacH.
Celeropobbaxancllar larklbléa ba’2an atlnokl8lolalar, yoS§-‘lar,
ouLLlar ucbrayM.

Ounyléa pob8axancllarnlng aynTt yakllar! bban i1anisb aT12.

KraxTta!. KraxTtal o‘8ltbklarcla en§8 ko‘p lo‘planacb8an ya
en8 Tmb 1T pob8axancllarclan bl8oblanach. 5bob ya Takka]o ‘xoncla
80% 8acba, bng‘cloycla 60—70%, kar!O8bkacla 20% 8acba kraxra]
bo‘lacll KraxTal lNowosinle2 Jarayoni<da bosll bo‘lach. KraxTtalikki
xllblnkrtaclan, ya’t atHora ya atTllopekHnéan la8bkb lop8an.
1N1ar M21k-k1TyoY1ly xo88alan bban [ary wilach.

ATlMo/a 181l 8nycla yaxsbl enycb, nning Tolekular T assast
10000 éan 100000 8acba yelaél, larklblcla 0,03% 8acba [loslor
bo‘lacll L Té Toleknla8l 8lmkoplrano2a uol18§‘lanclan 1a8bkil
lop8an bo‘bb, lartoglanTtaéan psiton ranpr bosM yllb 1,4 bo§*
oruyab bog*‘lan8an.

atllora

ATlMopekHN. nn g8 toleknlar Tassast 50 Tln§éan 1TMbon-
8acba yelacb. ¥ élukoplrano2alarnilé laruoy, 2an_)lrlanclan 1a8bkrl
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Cop8an. ATWopeklln Toleknla8léa §1mkora siolclglan 1ya 4 u8lerocl
alotlan oruall blnkkan boYacll. 5Mu blMan blr yatoréa 1 ya 6
n8lerocl alotlarl or”all bo8Yanisl Maw Tayan3 bo‘Hb,
larto™lan8an f!8Téa bo‘lacH.

CHDH CHDH
0

ATl Nopekun

KraxTtal Mgran §lclrol2lan8ancla k1cMlk Toleknlall clek8rnnlar
Mo3l ~MacH. ¥ Tk Toleknlall éek51lnnlar yoc! 15Milrokicla a1r§‘18H
ran88a kkacll. KlcH1k Tolekmnlall éek8lnnlar ran§ bennayéi.

8ellmnlo/a. 5ellmlora o‘51tlklar rarklblc3a kKo‘p bo‘lTb, wular
Mcyayra cleyonTn8 a5081w Ta3HKI sidacll. 5ellmlo2a LUrllisM”™a Ko‘ra
atlMoz2a8a o0‘x3Ma8H, lekT Tolekmlasl larklbléa8l 1,4 bo§‘ p-
3Maklcla. nnirg toleknlar taszsaszl 300000 clan 1 000000 8aclla
bo‘lacll

CHDH CH,OH CHDH CHDH CHDH

5ellnlo2a
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8ellmnlo2a $uycla enwaylll. AynT k18lolalar 1a’8tcla fistan
§1érol12lanacl.

CrMkouen — bayyon, oc!at lO‘altalancla ken§ lansal8an
polMs3axancllH. CMko8en (urll3b! ya xmubmu8lya!:larléa ko ‘ra
aTMopekHnN8a o ‘x3HaycH.

Mwn3knl éllko8enlllin§ Ttolekular Ta85a81 1 Tl on, ]i8ar
8§Hko8en15 TlWoncbr. CHko8en yoc! blMan 7128°18b-go‘n8‘1r rang
boslit sHacH. OMko8en §1i(lroM21an8ancila, ayya! clek8lnnlar, keyln
TaHora ya §1uko2a bosll ullach.

1nnHN — o ‘81tbklar {ark/llla 2axira Toli éa 8llallcla ucbraych.
0lclroH2lanéancla MNuklrOra bo3lM bo‘lacH. Tu2lllsbi8a ko‘ra kraxTtal
bMan §Hko8en8a o ‘X5baycH. OclaTt \a bayyonlar or8ani2lliinuinnl
yax5bl o ‘21a5bllracH.

PexkHn To(1(lalar. PekHn Toclclalar Teyalar<3a, McHr Teyalarcla
ya o0 ‘61tlM<lar poya5l<la ncbraycH. 0 ‘51tHklar<la peklln Toécla]ar
proTopekln 3baklita boYacH. PeklMn Toc!clalar pol8alaklonronal:
K18lolalarclan Ta3bkll Top8an. PeklMn TocWalar 0219-oy”~alganoaliéa
13blalllacH.
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8 woy Mmayollan

11é1eyocuarnilé nwunw 1y xo58alant ay11ns.
n8leyocllarlné brolo8lk abatlyall yanéay?
n8leyocllarlié kla881Mkal;8lya8lw 1m8bun(lnns.
Mono3saxancWar. 1/1atin§ MN/ik-kiTyoY 1y xo88alannl aylrns.
MonosgaxanclaTing sikbk bolalnl yo2T§.
Obg8o8axancllarnlfé yakll anT yo21n8.

O18axarlllatT§ yakllanw yo2lrs.

o18axancuaTT § LUrLLI8b1 ya xo8saiariw1 ay1ins.
PoM3saxancar. CoTo ya §eleropob8axané yaklLUanT aylins.
PO Kraxtak Ynlné LLU2LIsbl ya ba'21 blr xo88alanll ayiil8.
11. 5ellll1o2awn£ Larlabl ya blolo8lk abartyall nltaclan Llora!?
12.0bko8§en, nnw§ blolo§lk abatlyall nlta?

©WoNOUTAWN R

11&leyoitlar§a 011 181 «ayoHar

1. Omylllaél uyay»1 raonosaxanlllar penlo/alar eb alala(b?

A) ENbora;

B) ClUkora;

O) Fruklora;

E) Calaklo2a.

2. ElMeyoiilar uarklay Kla88llikal8lyalarua bo‘VwBLLiu bel~N1ans.

A) Coto3saxancllar ya 8eleropoll8axanélar;

B) Penloralar, éek8o/alar, LLloralar;

3) Mono8axanélar, oH8o0 ya poHsaxanchlar;

E) Ob8o8axarllllar, poH3axancWar.

3. Owué08axanitlar larklbl necbla Tono”axarll uolL/NYw
8analayéel?

A) 15-20 1a

B) 1 1a;

3) 2-10 1gy;

E) 10-20 la

4. OH808axancllar8a ~ay8!. nuykyolllar lara(H?

A) bakllra, kraxTtal, §1uko/a;

B) 5axaro/a, laklo/a, TaHora;

b) Frukllra, ~"LlUkKora, nbora;
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E) KraxTtal, xaxarora, 8Mko8en.

5 . 118leyocllar Tkon or8an}/nn(la yvarmlay {nnk8lyalar bajaracH?

A) Ener8elk;

B) §lwklura;

0O) H1TOYa.

6. 8axaro/a yanéay TonoyaxanckanHn’ bo/LrLLian bosiA bolach?

A) Cllukora, luwktora;

B) Cluko2a, 8alak(ora;

J) FaiToza. 8alaklora,;

E) Knbora, lwkiora.

7. D)baxar!ll lak(o/a parcbalaw*bklan HTa bowl boYalll?

A) 0lnko2a. 8alaklora;

B) Olukora, MwkTorg;

0O) fuwklo/a, 8alaklora;

E) Olmkora, éerokstbora.

8. Ouylcla8l siaysi poHuaxani bayyon, onaw (o (ylwalarl(la
Keng§ lar~al”an?

A) Kraxral;

B) 5ellnlo2s;

3) OMkoS8en;

E) 1lnuMn.

9. MaHo/anwn§ parcbalanH>bitlan wTa bokiA boYalll?

A) 1kk! Tolekunla IrukTorg;

B) 1kkl Tolekula §lukora;

0O) 1kl Tolekmnla 8amak!:023;

E) 1kl Toleknla Tannora.

10. Fruk(ora says: (1lvaxan(l (arkHH3a Klra(H?

A) baxaraora;

3) Mallora;

E) Eaklora.

11. 8ellnlo/a 1o‘H4 “MroH/kn™ania uaniiay Tonokaxarlll bo§H
bo‘la(H?

A) 0-81uko2a;

B) fwklora;

3) b-cle2ok81nbo2a;

E) OalakloZ2a.
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IV BOB

1INPHO1AK

Inp!<flar — Turakkab or8anlk blnktalar bo‘lb, 0‘§81THK ya
bayyono! olartcla ken§ larsal8an a508ly 0211 ToéclalarclancKr. 1/1ar
3nyéa entaycH, atTto or8atk enllycHHarga - eir, aTxeTon,
ben201, xlorolort ya bo$bsalarcla yax8bl enyéi.

blplcllar bayoity ]Jarayonlaréa tub1Tt rol o‘ynayél, ya’ml
ener8iya8a boy bo‘léan 021" Toééa, buMayra s(:rukiurasit bosn
ALLI3Héa 18b1irok eTacH ya bokaro.

blplcllar k1ltyoyly larklbl, L2LLsH:1 ya or8anl2Ttclaél
vnkslyasi8a uarab, unylclatl énrmblar8a bo*Hracll:

A. OclcHy Hplélar: yo§‘ k18lolalantné LUrH xIM 8plrllar bllan
bo8H slM8aa Turakkab eiin.

1. 01b8encllar — ucb aloTH 8pill &HIM3enn bHan yuuyon
Tolekular yo8‘ la8lolalannlné Turakkab einn.

2. MwuTtlar: yuuyon Ttolekmlar bb alOTH 8plllar ya yusaon
Tolekmlar yo8* kigiotalannillg ein.

B. Murakkab Vplélar: yo§‘ k18lolalannlne 5plrl:lar bHan bo3H
ull8an Turakkadb elln bo‘lMMb, larkllla so0‘8MTcba bo3sbsa
§nwblatl 8aulaycH:

1 FosloHplLUkr: larklblcla yo8‘ k13lo'alan ya 8plrllaréan lasbsan
loslral k18lola siolcl84nl, a/ol azo3lanT ya bo3Hga kotponenllannl
8aulayél.

2. CkoHplélar.

3. 8lerolé lar.

4. Bosbpa Turakkab Hplélar: sulloHplélar, artnoHplélar.

O. 1nplcharnTE MosHalan: yo§‘ k|3lolalan, éH13erol, 3lenl ya
bosMsa 3plrllar, yo§‘ k18lolalanTné aléeéliilan, yo§‘éa ewych1
yWanWridar ya éortonlar.

Yo§‘lar ynson TolekmlaH yo8‘ klslolalarnté mucb alrOTH
3plnlar (éLLI3enn) bMan bosl s118an Turakkab eAdAinanéH. Bunéay
W2 N8an yo§“lar LW pl$erlllar éeb alalaél. F)Tmutly LUrLL3b)
unyléaélcha:

56



CH2- 0 - CO - K,
|
CH - O- CO - k2

|
CH2- o - co - K3

K2 K3—yo§* kisio(alarwné racHkallan.

Yo§‘lanmn8 wkK-kKiTyoY1y xm8l18lyallan 8§1:15enn bHan eiir
bo§*lannl bok sHuycll yo§‘ k181ol;alanwng lablar8a bo§‘Vs. Yo§‘lar
larklbl1éa81 yo8§8‘ k15lo(;alan xHta-xWilr. 1/lar larklblga8l yo§*
K1$lolalan 10°‘y1l8an \a lo‘ylnTa8an bo‘lacl ("nyNa en8§ TuM T
alMatlyal8a e8a bo‘18an yo8* k151oTalanw kelllratl?..

To‘yln8an yo§*‘ k!8lolalan

N 0011 forTnladl
Moy Ki§lola CH3-(CH22-COOH
Kaprona! CHs - (CH24-cooH
Paltl(;al CH3-(CH2H - cooH
8rearlnal CH3-(CH216-COOH
Araxlnal CH3-(CH218-COOH
Begenal CH3-(CH220-COOH
1n8nol5eral CH3-(CHZ -cooH

To‘yinraa™an yo8§8*‘ klulo(alar

No1111 Fortunla«l
Paltiilloletal CH3-(CH25CH=CH-(CH27%-CO00H
Olelna! CH3(CH28CH=CH-(CH28COOH

CH3CH2-CH=CH-CH2-CH=CH-CH2-CH=CH-(CH2)7-
nnolenal COOH
CH3(CH24-CH=CH-CH2CH=CH-CH2CH=CH-CH2-CH=

Araxic]onal
=CH-(CH2)3-COOH
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Yo§*“lar8a xo8 bo*‘18an blr ya'or ko ‘r8alklcblar bo‘Hb, niarning
ataHy abarniyai8a e8a bo‘lfan ba21 N121k-k1tyoy]y xo55alannl
1MoclalaycH. Bular8a k18lola, yoé, 5o0\atlanl8b §onlan ya yo§‘larning
enxb barora!! kHacH.

Yo§‘larnt§ yoii 8oT. 100 § yo§‘T blnkllnb ol8an yoclnlng
8raTtT Tluclon bHan 1loclalamacl|8an son yo8‘larnT§ yoé solh
geb alalacH, nnt§ larklblcla8l yo8‘ kl18lolalanmng lo‘ylnTa5MkK
clara)a8lMl Moéabycl:

H H H H
A-C=C-K. - A-C=C-4,

| |

] 1

Yoé 50ML yancba kalla bo‘l5a, yo§‘ 5HuncHa 5S5uymna bo‘lach.
Snyng yo8‘lart o214 3lMal)cla 151e’tol alllb boYTtaycrl.

1 8 yo8* larklbléa8l erkT ya bo8‘lanSan yo§‘ kl15lolalarn]
neylrallabb ncbun S5arHan8an kaHy 15bsonnlng rrgéon yo§‘larning
$o\mnlaT$k 50 éeb alalacrl.

Yo8‘larwng kl15lo(@H sow. Yo§‘larnw8 kl15lolaH 5Sonl erkln
K)5lolalar 50n18a bo§‘Hs. 18 yo§* larklbl&a81 erk™n yo§' k18lolalart
neylrallaSb ncbun 5arfMan8an kally 15bgonnt8 TMH8raTT rTuéon
bMan 1Moéalanaél8an 50n yo§‘latin§ kllLoLLI/ 30nl éeb alalaél.

"Neylral yo8‘lar 1ms0n ya bayyon or8anl2wlanéa 2axnaéasi
ormaa Toééa 51MaHéa len o5Méa lo‘planagl. 5ul larklbléa Hat
Ko‘p Whséoréa neylral yo§‘lar Tay)mé. .1néa ko‘p o‘51tlMklarning
nrn8‘larléa (kmn8abo”ar, kanop, §‘o‘ra ya bo5Sbualar) bat neyrra/
yo§“lar Ko‘p ncbrayé

MwuTtlar. Mutlar oéély [MMplélar 8uTlM8a Tanxub bo‘Mb,
>aion woleknlar blr alowH 5plrlar ya >p1lb M woleknlar yo8*
k151olalarnt8 elln H15oblanaél. Bunéan laSHsan, TMTnNTS§
larklbléa o2 waiséoréa 5plrT, erk)n yo8“ k15lolalar Hatéa L{15Tan
ran8l ya xukHbo‘y Toééalar ncbrayé!.

MwunMar — o511k, Hayyon \a sarfrna tutlar8a bo‘Hnaéi
Ma8alan; abalan Twrlan; son pla2ta5léa ya lo‘glralaréa
ncHrayé8an ko‘p Haal 5plrl-xole5lennwng yo§8‘ ki1$lolalar blan
ber8an eiin Hat klraél. 0 ‘51THk TuTlanwn§ blolo8lk MMnk3lya5l
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LLUrH or8anlatl 51y8121lan15HIclan yokl orllucHa nanHatsHLUan ya
Tlkrooréanlrrlarla'8lnéan 8asla$llclan lboral. MutlarlarklbMa
eng ko‘p ucbraypgl8an 8plMilar: 3elll 8plrl, 8enl 3pT ya rwri3M

gulrICIr,

1V.1. Fo8roHpl(1lar

Fo81bHplélar HaT xclcH toylar kabl, yn™on tolekmular yo§*
K15K)1an1lMé ko‘p aloTH 5pullar ban HOSM~M£an Turakkab elliian
bo*Hb, ular larklblcla 4yo‘8H1TcHa raY15Hcla Mo8ral k18lola golcH§‘1
ya a/o! a808lar ucHraycll. Fo8roHplcllar lablaklaswucla ken§ larual8an,
nlar éeyarH barcHa lo‘alTta ya Hu]ayralarcla ucHraycH. 1/ar nery
lo‘altalan, bo"H Tlya, lmxutning 5ang‘icla enrro”llaréa ko‘p
ncHrayéo 0 ‘51THkl1ar {arkii>xk bl necHa xI1 MSMroHpl<llar ncHraycH.
Fo8lroHplcllar o”8LUar bHan bwklb Hpoprolelnlarw HO5H allaél ya
TeTbranalarwn§ L/LWuMa (3HArok elacH.

Fo8lrorplcllar or8anlk enllycHMaréa yax5ril enycll. 8uy bllan
etnl5lya TI05M ullacll. Fo8lrollplélarnilé nTmutly lortulabl
anyllla”cba:

CH,-0-CO-K,
I
CH-0-cO-a"

CH?0-p-0
L,

K, 92— yo§‘ kl5lolalar solLI1§‘],

N — axo( a3o3kn [o5roHplcMar larklblcla8l aro! a505lartné
1nun8a farab blr necHa 8urnHlar8a bo‘HnacH.

bel8l(In'ar yokl xoHnlo aulllar. Bular o‘51tHklar bMan
Hayyonlar or8awrTtléa en§ ko‘p larsal8an losroHplUHarcHr. 1/lar
larkiblclagl a/o! ab051IM xolln Toclcla8l TasHK/1 eTacH ya u upylclaéioba
1roclalaracH:
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OH
|
HO-CHZ2CH 2]4r-cH,
CH,
CH,
XoHn

beisk T1arnin8 ntTutly LUriikb!:

CH20-C 0-(C H 9-CH=CH(CH27-CH,

CH-0-CO-(CH,)BCH.
OH : CH,

| 4
CH,-0-P-0-CH,-CH,-K-CH,
I |
0 CH,

1Mar tlya HKO‘ultabléa, W xut 8an§‘lla, baHa LWxutlla,
no“xalicla Ko‘p ucHrayi1.

KelaMnlar, ya’ni FosralclUat™ncHr, lel$l!tlarfa o ‘x$ba$b
wm2MM8an, lablallla ken§ larsal8an. Tarklblcla arol ako51 51ralkla
KolaTT ucbrayél:

OH—CH2—-CH2—MH2
Koia T 11

Kelabnlar auylcla8lcHa LUrWéan:
CH20-CO0-(CH2BCHS3

CH—O—CO—(CH25—CH3

OH
|

CH-0-P-O-CH ,-cCH2]JuH?2
Il
O KaleHn
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8ertro8lrall lar (Fo5laumclisennlar) Carklblcla 5eriln
awTok151o'a51 5aalaycH. Y TutAy LWIrillsLl ymylllaéoba:

CH20-CO0-(CH285CH

CH-0-CO-(CH2BCH,
OH

CH-0-p-0—CH,—CH—COOH

I
0

8ennlo8lalé

Sennlo$lramnélar 1el511;1M, kelaHnlar8a “~araS8ancla kaTtros
larual8an bo‘Hb, lekT wmlar loBlolkll elanolatinlaTtiNé $inle2licla
15Hurok elacH.

1no2klo$rolllar — larklblcla olH arotW ballaH 5pl(1 - 1Moz
bo‘la<H 1no211ro5Molicllar larklblclaél osla! kMoTa 50M18a uarab,
Tonolro$roinno2i1, (HosM01110211; ya Hoka20lar8a bo ‘HnacH.

8 t8olo8lamiilar. 5MnéorteHnlar larklbMa atlno$plnlar:
$rT18021Mya xoHN, lodral laslola ya blr Toleknla yo§* ki$loTa$lrt
$asilaycH:

(0]

]
CH,—(CH,),,—CH—CH—CH—CH2—0O—P—0O—1no211Tanno2a

OH OH ~"H OH  6lukouronal
|
€=0 élMKcl)raigﬁlno-a
CHOH falak(ora
arblnora
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1Y .2. CHkoHplWilar

ONMkoHpl(Nar wurakkab blnkrtalar bo‘lTb, §118enntn8 bHor
3bakar bHan 8Mko21c! bo§* orgall blnkl5ML lmnFayH HoS8M bo‘la(L
CMkoHplélar FosraHclar ya 8F1nSoHplcllarclan Mars s1Hb, larklblcla
lMosla! k15lol;a ya aro( ab05lannl 5aplataycH. CHkoWpllar
lo‘alralarcla, aynlll5a nery Zlo‘glralancla, Tlya lo‘ylralancla
Ko‘pros ucWraycll. 1/ar plartaHk Tetbranalarnlfé (u/LUsblla
15/Hrok elacll. Yakllan: 5erebro21élar, Suilolicllar. Serebro2lélar
larklbl 8alaki02a, 10‘yinTa8an arlno5plrl - 54n8021n ya ymsaon
yo08§* K1510l;alan<3an 1bora(.

5nllraHcllar — 5Serebro21cl ya Sillal k151olanTtsa 8alaklora bllan
blnk15H1clan bsMbo“lact

0 ‘51THkK 5Sallolplcll

1Y.3. 8lerolllar

5lerolcllar8a 5lerollar iieb alalac!l8an ymsion Tolekmlar 5plnlar
ya ularnlng Turakkab eirlan bl5oblanéan 5(enclfar Hat klracH.
5lerolcllar, a505an, bayyonlar oréani2t icla mucbraycH. 5Srerolcllar
Turakkab Wr” an bo‘lMb, Toleknla5110 ‘111a baluanT& blr-blnéa
Ao*5blM15bMan bo5M bo*18an. Barcla 3lerolcllar —51klopenlanoper-
§iarolenanfenning bo$Malanéll.
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5{erolcar8a buyrak 18l berww§ po ‘5110 Mayall §orwonlan,
0 “Tk151oTalan, O 8urnlm8a oic ¥ita T iniar, yurak 8/ikoz1ciian Kkaéb
1n50n orSaw?lTicla en8 TulllMl abatlyar8a e8a b5rerolcllarclan
5lMennlarcHr. 5(ennlarwné asomy yakHlanclan bln xok3TenmncHTr.
Xoles3l;enn lo‘yTTagan 3prlicHr:

Xole5lenn Jucla ko ‘p btolo81k lMaol Toclllalat1lg 51nle?l ucbun
Tanba 11150blanaal:
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Slerolcllar oskllar bHan Turakkab blnkrtalar boall Aillb,
Toiclalar alta8blmnY1lMl boxbsanxbéa Tull T abaTiyai8a e8a
bo‘l8an bu]ayra TeTbranakntné LUrllxblla 1sb{irok eiaéu.

0 ‘8ltUklar, 2atburug§“laréa LUrllixb) ]lbal;iclan xole§(;ennSa
0 ‘x8ba8b er§08L:enn ucbraylll. Er§08lenn Y;atin b bokMakllb.

8 woy 8ayollan

blpliiar saniiay blolo§lk abatlyaT§a e§a?
blpldlarwng {arsaH5b1w ay1lns§.
Elplcllarwng k1Ttyoyly larklblnl 1m8bwul;1lrlné.
Yplclilarllié 81nHarHa bo*Hnl8b1nl ayliné-
5. Yo8‘larwn§ ba'21 M21k-k1tyoYly xo88alannllloclalayéléan
K18lolaH, yoéH, 80¥unlanl8b 80nlannTé abatlyall bagMa yo21llé.
6. Fo8lroHplcllarlré LWrili8blya yakllanw aylins.
7. OHkoHplélar LWrilsab! yaabaTiyau nlTa?
8. b5lerokllar LUrll3b! ya abaTiya{t nlta?
9. MuTtlarwn§ luxl8b!1 ya abatlyall wTta?
FO.Fo8lrollcllarllneé kityoY ly larklbl ya aHarwyaHw ayl1lns.

PODN R

YosYar”a 011 1e81 3ayollar

1. Yo8&lar (Jan(lay blnkTtalarnlné turakkab elln LsoManalll?
A) OH15enn, yo§* kl8lolalanm;

B) OLU3enn, §1mko2a;

B) BH alotH 3plrl, xoHn.

2. XoHnFo.uHMM larliibllia yan(lay a/ol a808! bor?

A) 5enn;

B) XoHm;

B) Kolatlnm;

E) TreonrT.

3. 1np](1larnwé lark|b|(la yan(lay yo}»* kMolalan ucbraylll?
A) To‘ylnéan yo8* kl8lol;alan;

B) To‘yinta8an yo§‘ Wolabn;

B) AHrarkyog8‘ kl18lolalam;
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E) 81kl 8plrillar.

4. ¥Yp|(Jlar oumHar bllan bilrSaHk(la uanéay 8(rukluralarnl
(@™bkW e(18b(la 18bHrok ela(H?

A) Ferten!:;

B) Blolo8lk TeTbrana;

O) TYukleT Kl8loTalar;

E) Mukopollxaxané.

5. Yoii 8ol yo8-larinainl waninay xm8m8lya(w ko‘rsala(H?

A) To‘ylnta8an yo§* kliilolalarml;

B) YoS§*larT 8llalmni;

Q) To‘yllNéan yof* ki8lolalarnl;

E) Erxln yo§* kl8lolalarti.

6. Yo~NYarnuwé ki18lolar 80LU ()awlay 1i8lo(alar8a bo§‘HN?

A) Erkin yo§‘ k18lolalarSa;

B) Bo§‘lan8an yo§‘ kl8lolalar§a;

P) To‘ylMN8an yo§‘ k15lo(alar8a;

E) To‘ytTa8an yo§8‘ kl8lolalar§a.

7. (xHkoHpLUar larlb|(la ~am(lay wo(léalarw $anlay(in?

A) 8I'T8021n, yo§* k15lolalannl golc!18‘1, mn8leYocl,

B) Axo! a5051, lNoSral k1510la;

3) Yo8§* kl5lolalar, ar.ol akos!, lNklal K1510Ta;

E) L8lcyocl, lMNoslal k¥dolra.

8. O(L(My yof‘lar (WlMn%ln Jlball(lan wwurakkab yo”~Yarinan
(lan(lay Farq <|Vie(H?

A) O&(Hy yo§*lar Na™a( 8M(8ennclan TasHK1 Top8an;

B) O34ty yo§“lar-§HIM8enn, yo8* k18loTalan ya losral” k181o'aclan
lasHkH Mop8an;

Q) Oéllly yo§‘lar-8H(8enn, yo§‘ k18lolalan ya lmlaTl k18lo(aclan
TasHK/1 (op8an.

9. 8enn lo8raH(1lar larkibl(la uannay To(1(lalar bo‘ltay(H?

A) 8enn;

B) Aro( a8o81lan;

P) Yo8§* kl8lolalanm;

E) OH(ser:n.
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VBOB

YITAMUWI1K

T Tk oréanl2wlarlng bayo! faoHyaH ncbwun rarur bo*18an ya
0 ‘51tMklarcla bo8M bo‘lacM8an WA xM k1tyoyly Ll2M8an klcblk
Toleknlab blr necba 8urmb or8anlk blnkrtalar yHaTllar <3¥b
a(@lacb. Ykartlnlar o214-oyuar Tab$ulollannTf£ larklbly ~15riu
bl5oblanacb, lekln axomy 0214 Toclclalar8a - osislllar, wu§leyocllar,
yo§‘lar8a nl5balan bag<3an Tabsian kaT rragon3a lalab sllinacb.
0214 Tocléalar larklblcla Y1l:atlnlar bo‘ltab5b81 T0<3clalar
altabbuwnyl Jarayonlwng§ burlli~b”a 5abab bo‘lacb, naTyaéa
orSaw2Tw 08‘1r kabalbklar8a (3ucbor ullacb ya ba«o o‘bT8a obb
Kelaél.

Ykatlnlatl blnncbl bo'bb, 1880 ylMéa K/1.buwn ka5blreléarn.
) nortal bayotl la’tlnloYcbl os$llar, wSleyo<3lar, yo§‘lar ya
Tlneral woclclalar<3an laSbsan, yana bayo! mcbwun rarur bo‘18an
or™aTtk Toéclalar Tay)u<3 cle8an xmlo5a8a kelcb.

Ybawlnlar bayo! mcbun rarur to<3clalar (3eb alalach (yka-
bayol, ykaTT — bayo! atrlnlan (3etakchr).

Yiiattlar lacblk Tolekmlab or8anlk blnkTtalar bo‘bb,
orfanl2rtlarnt8 bayo! [aobyalléa, o‘515b1(3a, ko ‘payl5blcla
nlloyallla kalla abaTtlyal!8a e8a.

YbatTlar snyléa81 xubmblyarlar8a e8acbr:

- 06aT or8ar2rweéa 51nl:e2lantayél;

- 5lruklUralar bo5U ~LLBb<3a 15bHrok eltaych;

- unlar or8an121<3a yein5bTa8anc3a Toééalar altaSblnm\'l
burlacb ya o 218a x05 kabalbklarnl kellimb clLuarach;

- oyua! bban bb8a 151eT0l ~LUn8an Y1lawilnlar or§anl2llicla8l
broklTyoyly Jarayonlar8a kol erten!:lar 51 aHga 1a’51r fllach.

Or§ani2téa YWarlnlarnlng tlsa<3onT o0 ‘2§an5bl snyl<3asl
bolallarnlllg pay<3o bo‘b5bl8a obb kelach:

1 AybaTtino2 — gsan<3aycbr ybatTtnT8 or8aniz2téa

yo‘“b8klan kebb cblsacb8an ka3zalll KKr.
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2. OnpoyWarrnnor — ykarrnntnf yemxbTtakH”LLlan yu]uc!8a
kelacH8an kakalLlFOar.

3. 01peryMaTtlno2 — Yllarinlarning orHucbaHs1 LLMayH payéo
bo‘lacHEan ka8alHklar.

Hozir8acHa oUWréan orllg yHatT anlplan8an bo‘Hb, wlar
ncHla 8urnHS8a: xmnyéa enycH8an, yo§-‘larcla enycH8an ykattlar8§a,
Y1larlM51Ton Toiiclalaréa bo‘HmacH.

8m\iia enylli8an M(aTTlar8a auylcla8Mar kiracH:  ynarTT.
B2Yua 11, B6Y kaTtill, B12yH:atlw, PP ykartuw, B1olM, H
yWatlw, C ykarwT, PyWaTilh.

Yo§‘éa enycH8an ykatTtlar8a guyxiia™Har klracH: A yHaTtill,
O yHatw!, E ¥1latlr, K ykartw Klraél.

Y.1. 8uyiia enycHuan ykatwlar

BM\1laTlT — 1llatln Tora bolcla ajralb oHn8an clasllabkl
yMaTieHr. Tlatln Toleknla$l blr-bjn bMan —C H 2- §uwb orgaH
bo§‘lan8an pTrrcHnN ya Maro! Haldalanclan LUrH8an:

B, ylMarlll1

B, Yuua T ilh—aykaTtino21 ben-ben yokipoHneyn! ka5allginl
payio pgMacH. B, yHatlnnl ye!15bTa5M81 wn8leyocllarning
altabbtnyY1lrn bu2lI5H18a ollb kelalll. ¥ |(aTin B( plruyal
éekarboksla2aning kolertenu H15oblamacll. Bu Y1latin Ko‘p
Tlaclorcla W xuT, £0°‘$bl, no‘xallarcla mucHraycH. Or§anl2TnT§
$n(kall eHHyoH 1—3 T8§.

N(@TT B2— (nbofAaYin). KiboHaYin — kanu ran88a e8a.
T)Mn§ L MisH1 *ny|(3a8icba:
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nbollal'T

Bu \'na 7 1MMuM8 aY1lMatlno2 bolan oe12 bo‘5bM8‘1wng SHLLU(A
HayauTn§ 3batollask!, ko‘wb yoblMlyaMrang burlll5bl, kaT sonlk
kaballlklan8a ollb kelacll.

W boAayT MayTtMn Ferteralanwng kolertenMcrr.

OéaTt bu Yi{atniMmnNg 65—70% 811(11, §o‘5M(M ya non
TaH5unlo(lan, 30—35% 5ab2ayo( ya Teyall Tal5ulo(lar oryall olacll.
5u(kall cHnyo] — 2 T8§.

YnaTT B6 (pllilcloksMl). B6 Y MartTnl 021u-0Yua(laréa
ye(15bTa5M81 atlnokl5lo(alar alta5MTnyTT8 bK2LL5M18a S5abab
bo‘lacll ya éertaw cleb a(alaél8an (en ka5alll818a ollb kelacrll.
5Mn111M8clek, aneTiya ya 0 ‘515bT1 5ekMMa5A(1M5/18a 5abab bo“lalll.
Bu ykaTT artokl5lo(alarnnl8 say(a arlnlanl5W reak8lya5lnl
ka(alN2loycH1 lennen(larnt8 kolertenMchr.

Y1(awlnlk xmn5mnblya(18a e8a bo‘l8an bTkTalan: plnéok5T,
pHLLok"™a! ya p!'nclok5artln.

CH,OH n n— FH —N4

Ptclok5T Ptclok5al Plnalclok5laTln

B6Yi(a T T 1a505an §0‘5b(, baHs, éon Tabsnlo(lancla wucbraycll.
Ka((a yo5H<3a81 oéatlarcla bun Yi(aTtni8a eb(lyo] 2 T§ cHr.



PP yianunw (wkoHna! k18lo(a). H1lkoina! k$lol:a 1irlk
or8ani2téa Toééalar alrtabSblnmYl ]Jarayonlanéa Twu 11T
abannyal!8a e8a. MAO ya "AOF 1larl<lblg lanb, ok$lcllat$b-
paylarlM5b reak5lyalarnl kaiaH210Ycbi ée8léro8enara
Fertenantné koFcrreml™! bl8oblanaél. Il plnélnTtng bo8W/alanélr:

wkoHna! nilkoflnarlé

Y haTtT PP yell8bTta8anéa pella8ra kasallls1 kelb cbluacl.
Hery sisie Tasi ya oyua! bart ~LU3b 818letalan bu21laél. ¥ NaTT
PP éonll o‘81ltbklaréa ya 8abraYollaréa ucbrayéi. KaHa oéar
ncbun 8llkaH eblyo]l 7 T8 TI'h 1a8HK alMaél.

YnaTtT C (JI3korbal kl1$loXa). O éat, TayTmnlar ya éensiz
cHo‘cHpalan or8anl2Ttléa askarba! kl18lola sinier sifllTTaycH, 8Hu
8ababll nlar C yH aT1T1 Fayyor boléa 0214 oyuaHar bMan 18(e’to1
alTalll. 021a-oYnal:larklbléa C yMaTtT8a boy bo‘18an TtaH8mloHar
yeHkHTaaa oéat ya ba'21 Hayyonlaréa silfa (laY8Ha) kasalllsi
payéo bo‘laél. Mrlklar aon osisHi8a, len o0s11 uon lo‘plaw8H
Hollan8a obb kelacH. Y1a T 1n C or8ani2t8a gabul alllnTta8a, o‘bT
Holall8a ollb kelacH. Y1ltatln C or8anizt n 1Mé anTrok81lclanlllk
uobllyaHT o8blralll:

0o=c o=c- COOH
I I
Ho-cI 0== 0=¢C
lo -2H _ 0 1
HO-C o-cI H.0 o—cI
H-0-n 42 H-0-' H-0-0H
I I
HO-OIH HO-OH HO-OH
CH2DH CH2DH CHDH

b- askorba! Kl5loTa
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Askorba! kl18lola Tink oréanl2rnlarcla boracH8an ok3kWaiu3sb-
Naylarllab reak5lyalan(la yocloroiinl ko‘cblrmycbl oralia Toécla
bo‘MbmrTa! uHaél.

Y inatT C nalralak, olxo‘n, apeMn, Nton, ukrop ya bosbsa
0‘8ltHklarcla ko‘p ucbrayél. Kalla oéatnil8 3uTkabk ebuyo L]
0,2—1 8§ chr.

Y.2. Yos‘iia eny(lluan >llaTlnlar

Yo§‘claenycH8an ykattlar8a A, O, E, KyHaTtTkr klrag(.

A YMNaTtT (relTol). Bu Yua T 1MbaHg yo8Uclan ajranb olt8an.
Bn yWMatlnnlné asosiyy Tanbalan LxuT, fayTtouy, 3ans yos§‘,
buyrak, n8arcHr. 0 ‘81THklar larklblcla A yinaTtin T bo$/1 aHuycbl
proyfartin bl8oblan8an karon ko‘p boYacH.

A yMNatintng aykaTtTto/LU a “oron8-LLkcla ko ‘n8H soblLyal
yo”~olllac. Bronxk, tobakéa kol ka8alHklan8a oHb kelacll.

A ykaTtT Ko‘2lin§ lo‘r paréasilm pl8Ttenll (roclop$in)nl
$T71e21cia 1$bitrok eraLll.

OéatTng8 $ulkaH eHnyon o‘Macba 2,7 T§ cH.

A, (relno!) y|(aww

1) YnatT — (KaMy/erol). Bu yinatTt raxll ka$all81lwn§
0lcHT oH$b ya éayola8b xu8n8lya(lan8a eSa. Tablalcla ko‘p latualSan
ya blolo§lk laolll§l en§ yumson bo‘l8an ykatlnlar 32ya cHr.
Bular ora8l(la yHatT 0 3 kalla abatlyal8a e8a. Or8aw2Tt8a
yMatrln 23or\* Tab8ulo{lan bllan bir§a (baHs yo8Y, )18ar, 1kra,
L xmnT 8ang4) uabul yllinac!!.

3 yWaTln 8uyaklarcla8l kal8ly ya Folort alta8blnuyléa kana
rol o‘ynaylLl.
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y/lannn b 3 (xolekal8llerol)

E rkaTT — (0Kko/erollar. Ho21l81 yap!cla Yi(armill E wn§
ncbla blolo8lk aolllkka eSa bo‘18an labny buwkwalan anlalangan:

CH3

a-4okoferol

TokoleroHar bayyon ya o ‘siwiHK wab8nlollaniia Jucla ken§
lar"al8an. Lar yasHW xabrayofiar, kallo3bka, Ko‘kal, siora nnéan
yopW8an non, ri8Urya paxla woyléa, §o‘5HL, 1uxmw, 8L, §anyo§"
larkiblcla way]uécHr.

Or8anl2wning bw Yllawiln8a blr 3llikal ebHyo]] 0.0015 w8
cH. BuybaTtwnw§ blokluwyoYly aHartyaln xMta-xrcbr.

1 Or8ani2t n 18 Ko ‘payl5b Jarayonuw bosbsianxHéa bu yitartn
aloblcla abarwyal8a e8a.

2. Bu Yua 1 1n anliok$lclanl:MNk xn5mn$lyallSa e8a.

3. Mubkul KO*arTralann T8 Toclclalar altabblnny18a 1a’sir elacH.

4. Mw21nT§ 'vnkslyasini 8aalab solach.

5 Or8awz2tnT§ “an3b JarayontT8 olcbnl olalll (ya’t, erkln
racHkalMar bo$MN bo‘N$bT13ekMasblrach).
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K yHaTtT — /lbHoxTonlar. K yiianun gonnTt8 T3M w
bosbsarib imraéi. K Surub8a Ttan3ub barcba blrlkralar
LLiloxTomnlar éeb a(@lacll. K, y kaTTT 1939-yHcla beéa ek3TrakbcKT

aYrallb on8an ya unilg§ LUrLsLL anyicaéicka:

| 5
A=C~-(CH23-CH-(CH23CH-(CH2),-CH-CH,

K, (MHox1Mon) ¥YHatww

K YlartnTn§ Ttanbayl ko‘kal o‘51THklanélr (soyou, Karar).
Bu Yia T 1M 1cHak rwkrovioraklla 8tle2lanaél.

8 |noy BayoHan

Y lhaTTKr fanéay blolo8lk aHaTlyaléa e8a?
5mycla enycH8an yMarlnlarllné yakllanT yo2T8§.
C Y1larttTn2 btolo81k aHarlllyallln ayl1ns.
YWatt B* WN8 kltyoY1ly larklbl, wunlng yell8Hrta8HElL
Yanéay oylballar8a oMb kelaél?
5. Yo§‘éa enyéi8an yMarlnlar8a t150llar kelirins.
6. A yWMatrttn§ ayHarib218a uanéay ka&alHklar kellb

cH1uacH?
7. Pella8ra ka5alll§l sanéay Y1t11ln yells TasHs: naiyasiéa

KeHb cN1qaé1?
8. 3 yMannrné brolo8lk abatlyalTtl aylns.
9. EyMNarTtWln§ broklTyoY1ly abaTtiyaiill aylns.
HO.AxkorlLn k151ola sanéay Jarayonlaréa i1sbHrok eiaé1?

E R
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Y1lawlnlar8a oM leul sayoHar

1. Yilawinlar (ju\llla”1 yaniiay xm3mnblyallar8a e8a?

A) Oéarn or8anl2llllcla 81le2lanacH;

B) 5{wkluralar bosl yll~béa 18b1iroK eiaéi;

3) 1NMar orfanl2rtcla yel|$llTtaSancla Topéa alTtaSLUTT
burHacH ya o0 ‘218a xo03 ka3alll arT kekxnb cMuaracH;

E) Oy”aT bllan blr8a 151e’tol yllin8an yLlatlnlar or8ani2t éasi
biokiTyoY 1y Jarayonlar8a kolertenl kr 51Marga 1a’s1 arlalll.

2. B, M(atw ! ycyHwaulMg! yay8! raoiiclalar alta$bwm\lnwé
Dw/lW51m»a oHb kela(H?

A) n8leyocl!lar;

B) blplliar;

3) Oa/LLar.

3. YH:aTlM ko ‘paylb kel$a, gan(lay kavalllk kelib cbl”a(H?

A) AyiiaTTor;

B) ClperY1latTo2;

3) OlpoyiaTtlno2.

4. Ouyl(la™l uay»l Yllartinlar «umyiia enyWi8an yt(anmnlar
Ya(onua Kir;kH?

A) BA-YWatT, C-yunatin;

B) A-yHaTtT, B2Yi(:aTim;

B) 0-yHaTtln, B-Y1l(atln.

5. Ouyl(lainl uay$l Yllannnlarnll1§ nyKanHno/nina ~oron~YHkiia
Ko‘n8b ~obllyall yo”™ola(H?

A) A-Y1l(aTln;

B) 3-yiiaTrT;

3) C-Yi(aTm;

E) BM-yKaTT.

6. Ouyl(lafl "ay«l yJlannu plruyalkarbok5|la/a Terwen(1inng
laol (|IMT1 1unsoblana(H?

A) BA-YWarT;

B) B2Y inaTrT;

0) A-Yi(:aTim;

E) O-ykarTT.
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7. b-yHaTtw! yayu! 0214 nwiinakr b/lan blra <abul (|MTa(b?

A) Ballg yo8UY;

B) N8ar;

B) Tuxut 1kradl,

E) Tuxut 5an8§‘l

8. B12-\llaTw 1 larkibl(la ~anéay Te(all tonn! $a(]lay(H?

A) Kobok;

B) Kux;

B) TeTur,

E) Ma§Ty.

9. OnyllMa8l say8l yHaTtT (JowHn"™ T8blcla 18b(Irok elac1?

A) K-ykaTin;

B) A-ybatln;

b) BrybaTim;

E) B2ybarTin.

10. Or8anilrT(la sanitay yMatT yel3bTasa 078N \s
arllokl8lo(alar alwayb|um\l bwu/lMacb?

A) B6éybaTtin;

B) B5ybarTrT;

b) B3yMarinm;

E) BMA-ykarTT.

74



VI BOB

FEKME1IYTI1AK

FertenTlar — oupH 1abian8a e8a b101081k ka[aH/alorlar(Ar.
FertenHarw en2ltlar bat éeb alalaél. Fertenlar lablalcla8l
barcHa Hnk or8anl2tlarcla boracH8an War xH reak51yalatl Ta’'luTt
WaroraTéa n1Hoyaléa kalla TerHkéa kalaHrlayél.

Ferterlarwné ousl 1abia(i8a e8a bo‘l8nH81 ba'21
xmnbmdlyallanéa ko ‘ra boxHsa kalaH2alorlaréan ke3kT larqa aHaéu.

1. FertenHar niHoyaléa kataraH 1a’5lr eHkH xnu5m8lyallfa e8a.
OpMTal 3Haronéa (ya’nl pa8l Haroraléa, nortal bosit yaTta'lut
c|lytTal8a e8a bo‘l8an TMHHEa) anor§artk kalal2alorlar8a t3baTan
Nga Kalla lerHk bHan 1a’sir eiaé1. Ma8alan: yoéoroé perok51énl
3ny ya aloT Hollcla8l klxloroé8acHa parcHaloycH1 kal'alara
lertrenMNnlng 1a’8"1 &1 reakblyanl kalali2loycH1 kltyoYly
kalaHralor letll 10nlan8a wb5balan 108-10wutarla yuson.

2. FertenHar 5pel51Fik 1a’51r yllisH xnbnslyaHS8a e8a. Flar blr
lerten!, oéaléa, MNasal bllla latyoY1ly reak51lyaw yok( blr xH Hpéa8l
bW 8urnH reak5lyalarl kalaH2layél. Mabalan, 3axarara [ertenfl
lMaua! 5axaro/anl parcHalayél. 8 Mnn8a o ‘x5/abH é15axanélar8a e3sa
1a’51 A Tayé1. Anor8aTk kalaH2alorlar bunéay xmbmuslyal8a eSa
eTas.

3. Hu]ayraéas: biokiryoVly iarayonlar lertenlar yoréatléa
Na’Hy ray15Héa boMHsanb 1vnlaél. Bu Mertenllating en§ TuH1T
xn5m5lyaH H15o0blanaél.

4. Ferten(lar 15M11rok]éa kalaH21lanaé1l8an reak5lyalar éolrabl
bWtuncHa ken8 bo‘Hb, ular HNk or§ar2Tlaréa kecbaéi8an
ok51élanl3H-gaylanH5H, §1€éroH2,12oterlan15H1,1urH §ntH1aTting
Ko ‘cH15HL ya 5Hun8a o”x3Ha3H blr “al'Or reak5lyalarnl kalaH2layél.
TTk or8anl2tlaréa kecHaéi§8an barcHa klTyoyly reak5lyalar
ataléa lertenMar 15MIMrok1éa boraéu

1n50n ataHy laoHyai1éa, xotabHyonl "ayla 15H1a5H ya 0214-
oyuva! layyorlakHéa Har xW1 lertenlaHy |arayonlaréan [oyéalanlb
kel8an. Noi1 yopl5Heéa, aclMUl 2aTbuT8‘laréan, 0 ‘ha O31yoéa
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3nTalak pl$lit$}icla mnayo!8an bum8‘goy éonléan olTt8an
$blralaréan loyéalanl$H ki$HHarSa saélt ratonpgan Ta’luT
bo‘léan. A TTo lertenlally)arayonlar Maga{ XV Il a$11né IkkincHL
yarTlWan Mrry a$o$cla o‘r8arla bo$HlacH. 1836- yrcla 8Hyann
Totonllan o$Hporon $H1ra$l larkibicla §o‘$Hr os§lUann:
parcHaloYcH1 Terten! pep$T borHS8iM: anlalacH. 1814-yll
K.5.K1rx8ol'mnayol8an acpa éonllan ajraHb oHn8an $HHa kraxralnl
$Hakar8acHa parcHala$H xu$n$lyall8a eSa ekanH81 binncH1 bo‘Hb
anlsla8an ya bu ka$HMyoll blMan Fertenllar Hagléa81 an8a a$o$
$018an. 1926-yM1 3aTtner blnncH1 bo‘Hb ureara Mertenllnl kn$lall
Holéa aJralib ol8an ya nw 0a$M lablal8a e8a ekanH81M awslacH.

Ho21rs1 yaa™éa 2500 §a yauT 1lurH lertenl;lar anlqalan8an ya
250 8a yasilh kn$lall Hollla agallib oHn8an.

Fertenllar 1a’$ir elayol8an $mb$lral8a -ara so‘$HitcHa$l
Ao*$H1b 0 “UrM$HL blMan notlanacH. Ma$alan. $axatorat parcHaloycH]
lerterM $axarara, Mpiéw parcHaloYcH1 Terten! [lMpara éeb
notlanaél.

VI.1. FertenunarnTy (urLLsLU

FertenHar 1nM2llI$H18a ko ‘ra KkiTa §naiH8a bo‘Hnaél.

1. Oéély os$Mlaréan, ya’t laua! a-atlnokl$lolalaréan 1a$HkIl
lop8an lertrenHar blr kotponenlH TlertenHar éeb aTalacH.

2. A8ar lertenl:lar Turakkab ou$Milaréan la$Hk/1 lop8an bo ‘1%,
ya’'ni nlarwn§ larklbléa atlnok]$lol:alaréan Ta$Hpan, bo$Hsa
bTkTalar ucHra$a, nlarnl Hexr koTponemW/erTemlar cleb alakacH.
11n1n§ os$M LusrtT apolertell, ou$l eta$ ai$rt1m kolerten!
geb alalaél.

Ko/erTenxlar — lerteniaTwy reak$lyalarcla beyo$ua 1$HIMrok
elaél. KolertenTlar — yHatlnM ya yHatln bo‘lTta8an
kolerten!lar8a bo‘Hnaél.

YWatinH kolertenMar8a sauylla8Mar krracH: Mlatln (TMF.
TOF, TTF); NMayt (FM1U, FAO); panToTen (K,,A, é1ro$ro-K,A);
N"AO+ "ABF + bloln; karwlln.

YHatln bo‘lta8an kolerten!lar8a smyléa8Mar kHacH:
nukleo!]élar; Tono$axanélarnllg lo$ralll binktalan; TeTallo-
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fertelll:
Faol KOTPKK3

Keakblya
Tab5unloll

poriinnlar ya Hokarolar. Mab5alan, nlkollnat1é11 kolerwenl:1lartné
("AO+ "AOH) kaTallTik laol 8§urub 3xlaméa larklbl(1la8l
nlkoinatlcl 8urubl 1$burok eracll. Keak$lya wexanl2tinl
"nyMa”kba 1loclala$b TMTKLIN:

H
. i
[ c¥r.fcoMH,

LS CVE CORH2 +2H O
i
HCA CH —2H H(l,IX G

[ |
K K

ok$1élan8an $bakb fay*anl8an $bakb

FertenMarwné Mol Tarka/l. Fennenrany' reak$lyalarcla 1$brok
elacM8an $mb$lra! Ttolekmlalan wularnl kal:aH2loycbl lerten!
Toleknlalan8a w$ba'an blrtuncba lacblkbo‘18anb81 $ababb ennen!
bMan $nb$irain1Meé cyYraro la’$1<3a Mennen! Toleknlalanwng batTa
Ai$T1eTa$, balo Maol tarkar c3eb alalaél8an taYwmT oisrw8ra
1$bHrok elacH. betak, laol Tarkar bu lerten! TolekmlalannT§
$mb$lrals bTkHwycll $h$ T8 FertenHarln§ kalabHk laollls:
ya $pei$ilkMsy baT $bu a0l Tarkar§a bo§‘b™ bo‘laél. BIr
KoTponell N [ertenTlanlng laol Tarka2r $laiéa wularning
Toleknla$lw la$bkll alluycbl poHpepiié 2an]irlannln§ yon
raélkallanéa81 atlnmokl$lolalarning Iwnk$l0nal 8urmblan ya
poHpepHé 2an]Marcla8l ba'21 blr atTtokl$lolalar larklbléa8l
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Lnk8lonal 8wrmHlar ya’ni, sisieinniné -8H S8mwH1, 8ennwn§ -
OH 8uwH1, Wkarbon awilnokl18]olalanln2 karbok3H §uwH1lan,
Fe1MMN8 anMno 8vurnH1, lnplolanning 1nc3ol §mwHlan [aollyal!
Ko‘r8alac. Ferteninilé lMaol Tarkaz1 poHpepHé /an]inMné ncHlatcH1
8lwklnra HosH bo‘HBHL LUMayH ymucléa kelacH. Bunéa poHpepuc!
/an]iT T § 1urH loTtonlanclaloyla8H8an atTok18lolalaruolcHé 1 bH-
bT8a yan™T keHb, lNaol Tarka/w la8HkH uxHsHc3a 1sHHrok elacH.

FertenMNanMNnf laol Tarka/l wular Toleknla8lWMé ~w3a KarT
cli8LLL 1a8HKH MacH.

FerTen! laol Tarka/1Mi1N§ 8xeTa $MakMN<3asl ko ‘nw 8H1

fertenMarwné (a’sir eHab TexaT2T1 1. fertenllann§ la’8H
eM8H Texani2t 1M1 W3HunMNn3Héa bH ~ancHa na/anyalar bo‘Hb,
nlatlné HartTasl FertenWar lfaol Tarka21M1iM8 8ub8lral bHan
o‘raro bink!sH1i naiHasic3a lFerten! - 8ub8lral Tta_)Tmas1l HosM
bo‘HsHi§a asogsianfan.

fertenl-8ub8lral ta]Jtunasining Ho3H bo‘M3Hl reak3”yac3a
13H11rok elayol8an klTyoyly bo§‘larnln§ polan2al8lya8l ya
éelorTai13lya8a ncHrasH) yok! eleklronlartnf o‘ln altasHIiM13H1
WrayH icHk1 tolekular kucHlarnln§ bo‘sHasH1T8H£fa oHb kelacH.
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Bun e3a o‘r nayballcla 3ub3TraT wolekulalan FaoH»w n§ orMkMéa
Kabab bo‘lall.

ferten!; — xubbTraT koTplek8lnling bo3H bo‘H5bl ya 0‘28an3H1
mcH bo8salcHclan 1borail. fertenlfauny reak5lyanin§8 blnncH!1
bo8fAlcHIcla 3ub3Tra! Tolekulalan F'ennet bHan kKoyaleT yoki1bobHua
KiTyo Y1y bo§‘lar oryaH o‘raro blnka<Wll ya blrlatcH!l oral” toclcla
ynlnin8a kelacH; 1kklMcW!l bo$AicHSa blrlatcH!l oraH” blnkTa
o‘28anb, blna yok1l keTTa-keT keluyclm Tlaolla5H8an bil necHa
KoTplek5 HosM aHacH; ucHlnclH bo5”1lcHcla eBa reak5lya nalyablcla
HosM bo‘lacH8an yansli TaH5ulo! lerten! toleknlabWan apgakcH.
Bu bo5dAlcHlart *nylcla8lcHa 1loéalanacH:

K+, K +2
E+5 N _ [E5] - » [FU] EPNE+P
K, K 2
bunéa E — Tertenl; 5 — 5ubblral; E5 — Tlertew-5ub5lral;

KoTplek5!; K — HosH bo‘l8an taH5ulol; K — reak5lya 1e2H8§1M1n§
Kon5laTabl.

K.eakblyanTt§ blnncWl bo5”icin ler boraél. fertell-5ub51;ral
(E5) kucH512 kityoyly bo§‘lar Hl50bl8a ya akmuyal510n ener§iya
birtTuncHa pa5* bo‘l§8an xbaroHéa Ho”H bo‘lacH.

5ubb5lral Toleknlalan o‘28an51NTn§ IkkTcH! bos”1c 1 koyalentl:
bog‘latlng§ wurll5H! ya bog§‘lanl5H1 bBMan boracH. ferten!
KalaH2layol8an reak5lyanln§ 1e2Ms1 blr necHa barobar onlb kelacH.

Fertenl-5mb51iral kotplek51 (E5) Mos5M bo‘H5MLn<3a ler bon5bl
TFayN n Har clolt E ya 5 bMan Tuyoranaréa bo‘lacH. 1Tchinchl
bo5AlcUcla Terten! TaH5ulol: koTpkk51 Wo5M bo‘lba, yakuwy
bo5Alchcla eS5a TlertenT TalMs5ulol koTplek5léan lerteT ya
Tall5unlo! aloWicla bo‘Hb a]ralacH.

5MWnnéay yllb, TertenlalNy reak5lyanling 1e2Ms1 la5Ual
5baronlar8a (barora!, pH TubH ya bokarolar§a) bo§‘'H”.

VI1.2. Fertenunarwn§ agosly xo88alan

YunaonMa ko‘r5aTlb o‘H18awclek, FertenMar o”5M lablal;l8a e8a
ya 5Hu 5ababH oa5llar§a xo5 bo‘l8an barcHa xwu5ublyal:lar§a e8§a.
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81w bMan bilr8a lerwenWMar o‘218a xok boY”an blr salor
Xnkmnblyal;laréa e8a. Bwular8a lerTenmarning lerwolablli181,
8pel8lMk11él, Tmbii plLUNiMé o‘28an8bl8a nisbaian 3e2mycHanl81,
akilYaior ya 1Méibiioriarning 1a’sil8a se2mycHanl81, akWyalor ya
1MéiblM;oria 1 1Mé 1a’51M8a T oy 1llk1 knacH.

1. FerwenuarnTt§ (ertolabHHS1. FertenllaTiMé en8 TMH11
xn8m8lyallanéan bln Haroral8a $e281rM£iclr. Fertelllaly Jarayonlar
70° C éan ywusion Haroralcla éayoT ela olTtayél, 80-100°C éa
lertenl;lar o 21wn8 kalFaHWK xo88alanT bulunlay yo ‘aolib go ‘yalll,
oasl Awsrw clenalllral5lyaéa ucHrayé!, HatTta [ertenllar ncHwun
Tnayyan b|r Harora! bo‘Hb, bunita lerten! yngon laolllkka e8a
boYacll, bn uning Harora! op{iTtnw 1 éeylMacH. T3sia “~onll
bayyonlarnllé larklblclaél ko‘pcHLUK FertenHar ncHun en§ aulay
Harora! 25-37°C cHr.

\Y

Fertenlaly reakmya (e/Mpw T3 barora”™a
bog‘MgHulnl Srari~l.

0 ‘81lTHKlarklblclaél ertenllaTln§ Harora! op M TnT1140—60“C
8a len8 bo‘lacl. Pa3l (0° éan pa3!) baroraHarMa ertenllarnlné
laolllé1 pasayaél, -60° C lMan keyln bulunlay lo‘xlaycll.

2. FertenWar Naolll”a tubu pHnt” 1a’81ln

fFerrenHar TMHW pHwnNE o°‘28an81M8a Julfla Hat 3e281rclTr,
ya’w Har blr FCerten! TuHH pHNT§ Ta’lnT glyrallcla Tak3iTal
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laolllkka e8a bo‘lacll Bu Ay Ta1 pH op{iturT cleb a(alacb. Ko‘p
lertenflar neyTral 8barollcla ympor) clarajacla Maol boYach.
Fertenllatln§ lMaolllss pH Sy Tanu8a sarab keskin o‘r§anb LLracb.
pHNT8 opitta! alyTtan LWrH Merrenllar ucbun brr xI eTas.

Fertenllar Faolll§18a TnbW pHnNw§ 4a’*r

Ferten! pH ferTen! pH
Peps3Tt 1.5-2,5 Kalalara 6,8-7,0
Kalep51n B 4.5-5,0 WNreal/n 70- 17,2
80‘lak aTllarabl 6.8-7,0 PankreHk lMpara 7.0- 85
1cHak 3axaroras! 5.8-6,2 TnpsT 75- 85
ATMara (uncHnl8an 4.9-5,2 Ar8lna2a 9,5-10,0
<lon 3blIrasl)

Ma8alan, pHTN8 opHTal alyrtall pepsin ucbun 1,5-2,0; 8§o‘lak
atMarast 6,8-7,0; 1npsil 7,8 8a len§. pH TmbllnT§ o“2£ansll
lerten! lNaoHyalATné pasayisbi8a yokil bulmnlay lo‘xla8b]8a oHb
kelacH. \alyacla Mertenining lMaol Tarkar sirMkimMrasy buxilacH.

3. FertrenMaraw3 akHyalorlan \a wylliHoHan

FertenllarnT§ Maolll818a Harora! ya pHéan la8Hsan, reak5lon
TnHHEéa 1sHi]rok elayol8an bb salor lotyoYly Tocléalar Hat
1a’s1r Ko‘r8alacH. Keaksion TuH1lc!a ba'21 bu lonlatln§ isbiirok
ein8H| erten! — 8ub8lral koTplek81 bokM bo‘H8H1T 1e21a8H1HacH.
Buning naiyasicla Mertenialiy reakstyaning laollls1 oitacH. Bunéay
Tocllalar akWMya(orlar cleb alalacH. FerTteniaiy reak8lyalarnl
kalal21loYcll Tocllla reaksiyac'a beyoska "3blirok eltaycH. Oéallla,
akyalor blMan Merten! o‘r!a8léa “anclaycrbo‘8b kiTyoY 1y bo§‘lar
boM1 bo‘IBHL T TK T. Aki1YalorHk yazilasil ko ‘plncHa kallonlar
ba)aracH. spe1si/ik akWyalorlar§a, Ha+, K+ ME§2+ Ca++ 2n+
kalll Telall kalton'an klracll. Ma8alan, Mpara Merteni1Mng Maolllst
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Ca+tyorclartcla o8liinka, acleno7lnTnlo8(ala7a (crrcnTiMhle &olLIST
To'H™ naTtoyon bo‘HoHT ucHun bk yaatntng o ‘rllla K+ ~a+, M§+",
Ca++kaTlonlan bo‘HoHL TmTKTM.

FertenTaTTy reak5lyalarwng laolll8il paSayT1w\'cH1 Toclclalar
T8 orlar HeyMacll. FertenTaTiY reakblyalarning§ laolli§iM
pabayT1M5H 1kk1 xM: konkurenT (rayobatl) ya nokonkurenT
(rasiobaT512) yo‘lbHan aTtal8a osllrHacH. FertenT laolLi§illl rasobatH
pa5ayTlM5Hcla reak5lya 5ur‘atlnH pa$ayTillYcH1 ToéHa (1n§lblror)
Svb3TraT raulln H150blanaél ya v lertenT 5ub3TraTw broklinb
olacH8an Joy8a, ya"ni lertenTwn§ raol Tarkazi§a blnlab olacH.
in§lbHor Turl15H1 ~HaTcla8lna rayobath paSayT1lM15H aTal8a
05LLInlacH.

KoTplek5 E1
(Meol eTas)

(fraol bo‘lTta8an)
Kasioba(M wélbHorlarnmws§ (a’sim.
E —/erTenl’; 5 — $vb3(ral;
\'a K2— reakmya TalTlo(lan; | — T&bHor.

OeTak, in§ibWor layaT l'ennenTwn§ Naol tarkaz21 ucHun 5ub5TraT
bHan rasobaTla5HacW. FertenT laoll§ill rayobatH pabayln5H sallar
xarakateréa bo‘Hb, 5ub5TraTning rwaéon ko‘p bo‘l8ancla lertenT

n8§ibHor koTplek$l(lan 1M8Iblrornl 51alb cHlAaan5H!l TM TKT.
fertenTaTTy reak5tyalar NraolH§TnT rayobatH pasayfn3H”a Ttalonar
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k]5lolaw T 1501 yllb ko‘r5al5H TuTkln. Bunéa reaksilya
fAnylclaélcba boraé!:

COOH COOH
1 —2H 1

cW2 T > CH

1 +2H ]

cun2 C]_H
COOH COOH
5uk51lnal Mntaral!
A5101a k151ola

Malona( k18lo(a 3nk3Ta! kl5lolanlné 8§otolo81 bo‘Hb, unclan
Mana! bi(la telld 8wuruH1 bMan Targ aHacll, bn 8urnH ok~ LW aTt3H
xn5u8lyalMéa e8a etaB. AS8ar reaksiwon TuH#8a ko‘p Tlaclorfla
Talona( k18lo(a s0‘8H]18a, reakslya bulllnlay lo‘x(ayél. A8ar 8Hwu
reakblya8a ko‘p Tlsaclor rwsclorcla 5Sub5(ral (5uk5inal: k15lola)
AOMHIM3a, reakslya yana éayoT e(aél.

Ka”oba(s12 TElbkorlar lNerrenllarnlng lMaol Tarkaz218a (ya’n!
8ub8(ral: b]MkacHéan _|oy§a) binktayH. 5HuN1M2 ucHwun ertenld1n§
MaolLE1M1 pabayllM5H claralabl 8ub5lral konSenlral5lya818a boé‘Hp
boUTaycll. K.a”obal512 T§|bkorlar lerrenlaly reak5lyalar ucHun
rarur bo‘18an lMaol §nwblaralng 5nb5(ral8a nisba'an 1nl8an o ‘rrw
buxacll ya 0a811 Toleknla81M1 clelortal8lya8a ucHralAH yo ‘I blMan
Mertelldally Maolllkw pa~ayHracll.

Fertrenllarnlng 5pel8LLKMS1. FertenHar lwk or§anl2wlarcla
boracl8an b|okiTyoY 1y reak5lyalarnl kalal2layél, ya’w wlarnln§
btokltyoY1ly laoHyaiil'm bo*Hsaanb LUracll. Fertenllar anor8anik
kalaH2alorlarclan arg a)Hb, 5pel51Mk 1a’51ir g1HSH xuSLLlyallfa e8a.
Bu 5pel51MKMK xmnSuslyall 1Tk or8anl2tlaréa xo5 bo‘l8n TMH1T
xmsmblyallarclan bln H15oblanmacll, ya’nl Merten! 5ub5lralSa kaHl
Anllrga LLISH8anclay To5 keWsM rarar. Hoz1l21 yasallla lertenllar
5pel51NKNETTE smyl(la8l a5051y lvrlan bor.
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Al/801nl 8pel81MkVik. A8ar lerwenr MauaT bHla bubxtrar Mk
parcbalanl5b yokl bokW bo*H5b reak5lya51M1 kaTalrksa, bunéa u
ab501uT 5peTs1MkHkka e8a boYacH. Ma$alan, mreara erwenT1 biiTa
Toééa — karbartcltn8 karbonaT an8lclncl ya aTrtakkacba
parcbakTkb reak5lya51ll kaTaHrkycW. b'reara batto TocbeYina
li0511alan8a bat Ta5lr Ko ‘r5aTTaycH:

T
| _ urean™ ca+ pgak
N N Tt 1
T,

Karbanmc\

Ab8oln( unruMy 8pe(8LLUkHK. Bu x11éa81 lertenTlarnln§
Tob1yaT1 S5bunéan iboraTki, ular blr-bln8a o ‘x5Ha5H Tz H8an
buwkTalar8a Ta’sir eTacH. Ma8alan, alko8ollle§lclroéena2a, a508an
eTH gp1Mi8a Ta'sir eTaéi, lekT Tartoplanta8an raryrrH yu”on
Tolekular bo™Hua Spwlar8a Hat ra’sir KO‘rSallSHL TU TK T :

cn, I
| CH »+ KAC.H

. 2
H

M8bly émrnuMy 8pel8iMkMKk. Bunéay 5peT5LLIKHKKa e8a bo*18an
lennenTlar Sub5TraTl 5TrukTuras18a be(ara bo b, MauaT wlar Tarklblclagl
k1TyoY1ly bo§‘lar xLLI8a "arab o2 Ta’51nT Ko‘lSaTaél. Mabalan,
pep51n, Tnp51M OFBH Toleknla51éa8l pepTLL bo§“larw 81léroH2layél.

8lereoliiTyo\ly 8pe(8|MkHk. By x/1(1a81 5peT51VkHKn1 [auaT opTHC
AHaTéan Mol bo‘18an Toééalaréa kuratHaé!l. Moécllar altaSH1nny1l
larayonlanéa 15Hrlrok eTaéi8an ko‘p TabHy or8anlk blnkralar opTiK
pHalllan Mol bo“1aél ya or8ani2nllla bu-or-bn- 5Tereol2oTter 51MaT1éa
ncHrayéi. A8ar reak5ton TMHI 1kk1xH 120Teréan Ta"bkl1 Top8an
aralasHrtaéan LloraT bo*l5a, 5Tereokltyoyly 5peT51I7IKHKKa e8a
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bo‘18an lerwenT la’51lnga lMasal 5ub8lralwn§ yantn parcHalanaél.
Mabalan, proleoHik [erwenllar, oclalcla, lasa! b-5Maklcla8l
awlnokl5lolalaréan la5HKk HOp8an pepWcHarn1 parcHalaycH. O-
5Haklc1a8l awlnok15lolalar8a e5a 1la'blr eTwaycH. 8bunga o ‘x5Ha5b,
lakl:alcle§lclro8erna2;a Merwenit Haw b-laklal: k151o'awing ok5lcHan15H
reak51yab1M1 ka'laH2laycH, 0-5Hak1iia81 k!51ola8a 1a’51r elwaycH.

5Hunclay sillb, Merwenllarwung 5pel51/kHS1 nlarning en§ a5051y
xub1151yallanclan blnélr.

V1.3. FerwenWar kla88lllka(8lya$l

Fertrenar Wrik or8anl2rtlarnln§ HatTta Hwuljayralan ya
lo‘altalarnlng larklbl8a klnb, ularcla boracH8an Har saniiay
KiTyoY 1y reakbSlyalar erteniiar yorclatlcla kaTaHrknacll. J1nk
or§aw?2rtlarnT§ MaoHyal lertenllar8a bo§‘HacHr.

Ho21rs1 Yadiclan 3000 éan orMs xHTa-xJ1 TcHYIclval Mertenidar
bo‘Hb, nlarning 5onl lobora orllb borToséa.

1961-ylll Xalsdaro brokltyo JiMlos! lotonlclan 1mzW8an
KoT1551ya lertenllar k1a551Mkal3lya5l ya lwotenklalwura5Sinl 15Hlab
cMssaan. fertenllarnlng blr-b]nclan lara fA11laél8an o0 ‘218a x05
xnbub)yallarlclan bxn mlar kalallr gllacHSan KiTyoY 1y reaksiyalaréur.
5Hu 5ababH, koT1551ya lakHI “M8an kla35LLkal3slya8a MNertenlnT§
xcleH ana 5Hn xmbmnslyall a505 s1Mb olflngan.

Kla551Mkal51yacla Mertenllar kalaMz arimycH! reak5lyalar 1mn8a
Yarab 51nlMar8a bo‘HnacH. Har blr l'ennen! 02 noT18a e8a bo‘Hb,
bu noT 5ub5lralning notlnl Hatéa reak5lyaning LUnra anlaloyYcH1
ya «ara» fdo0‘5H1tcHa518a e8a bo‘l8an 5o0‘rclan iborai. Yansi
Klab51Hkal5lyacla 5151etafdk noTlar bllan blr saTorcla 13HcHL (1nylal)
notlar Hat 5aylanlb yol8an. Masalan, karboatlp atl<lo8lérola2a
MertendAning 15HcHL no 11 urearaclTr.

Kotl1551ya lertendar kla551fkalslya51l bllan un2Y1wy bo§‘Hs
bo‘18an noteral5lya 5151eta51M1 15H1ab cbiacH. Bu noteral!5lya8a
Ko‘ra. Har blr lerten! 1lo‘rlla 5onclan ibora! bo‘18an 51MT8a e8a.

SHIMcl1a8l binncH1 5on MertenfAar a5051y 51ndarclan vay51 b1nga
laallvul exkanH8§1M bHcHracMl. Kla551fkal5lya8a Tuyo/lu.
MertenllarnT§ sany!cla8l 6 a”o3ty 51nM8a boYTtacll:
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. Ok51cloreéuklaalar.
Translerarakr.

C 1éroaz2aziar.
Naralar.
12owera2alar.

6. 1n8ara (51lnlel;a2a)lar.

Har blr aao5ly 510l o‘r naybaléa blr necba klcblk 8inl8a
boUTacW. 5bl&cla8likkTcll 50 ana 3bu kncMk 5TMarw 1lMoéalaycl.
Bu lacblk 51nlMok51clore(1nkl:a2alatT8 <3onorlar(laél ok51<llanuycbl
§ntbni(2-alée§1é yok! ketOn §uThb ya bokaro); lran5leraralarcla
e3a ko‘cblnlmyc!ll §mTb T; 8larola?alar(la §i1éroH28a wcbra8an
bo§‘lar LU nn1Hoéakycl. Har blr klcblk 8inl o ‘r nayballla yanaéa
KKLU kro” 81nllaréa bo‘ltach.

5 baltaast ucblncbl 3on ana kbu klcblk 3inMa 1 1n§ 87l cbalannl
bcbrackl. Bu 8Tl cbalar ok51clore(1mnk(a2alaréa reak5lyaéa 18biirok
ewmycb1 aksepio TT8 LriMi 1Moéalayé1. sbilréas1 3 la 3o0n
Fertenlnlnf say51 LLr8a Tan5ubWé1lNl ko‘r5alaél. Mabalan, 1,2-
3-éonon alée8lé yokl kelOn bo‘l8an ya akl$eplOn Tolekmlar
K18loroé bo“18an ok51éoreénklara ekanHET blélraél.

5b1lréa8l MO'riiMcb1 3on 81l cbalarga8l Mertenllatlng laiilb
rasgaTtT1Woéalayél. Ma5alan, ureara NertenHning 8bln 3.5.1.5.
S5bunéay alllb, 81T MNertenlll1n§ ro‘yxaléas1t o‘rw 1 1l oéalayél.

Ok8lporeénklaralar. Bu 51nM8a blllayralaréa8l okb51élaww8i-
HAaylarLLIsN reak5lyalanlll kalFaHrkycHéan Merteniar klracll

Ok51é&1a13M reakslyalan smbs!ral (éonor)aan yoéoroé alr OTkn
yolo eleklronlatl alaii3H bllan, saylarlL3s reak5lyalan yoéoroé
alrOT (eleklron)larnl ak5ep(or8a bw Ll n3b blMan boracH. OonoTl
A barii bllan, ak3eplOnll B barH bllan 1lMoéalansa, okblcllalliBH-
HAaylarllisH reak8lyalan nTutly Ko‘nnisH1l anyllla8icHa bo‘lalll

GA WD

OK31é0reénkiaza

AH2B A+BH?2

AH-Yoéoroé éonon, B-yoéoroé akseplOn
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Ok$lcloreclvkTa2alarfa cle§lclroSena2alar, ok51lclaZalar, 8110XroT
- reclmk(a2alar ya perok51(la2alar krracll. XJlar Tarklblcla81l 5peT5LLK
KolerTenHar ya prosTeTik SurnHlar bHan blr-blnéan lars sMacll.
Ok51cloreclnklaalar |KK18urnH8a bo'Hnaél:

a) aeroblM cle8lclro8ena2alar: mlar yocloroci aloTlarl yoki
elekTronlarnl beyosWa k18loroé aToTi8a uraTacH:

H
5 ok51cllan8an + HXD 2

H
5-5nb8raT.
Bular8a okb5lcla2alar KiracH.

b) anaerobH cle8lcHo8ena2alar: ular yoéoroc! alotlannl yolo
eleklronlanl Tolekmnlar k15lorocl8a nraTTay, balkl bo$Hsa oraHs
akbeplorlar8a beracH. Tarklblcla8l kolertenHar 5asla51M8a Ko'ra,
MlkolMlatlcll ya AayTH [Me8lclro8ena2alar bo'HBH T Tiin.

CH,-CHOH-COOH+MAO- b,T.mk.kl,*na,a> cH ¢ _COOH+KAP-H+H-
I
0

Tran8leraxalar. Tran5leraralar wa4unTt arOnfar SnwH1lwng
b)r blnkraclan 1kktclll blnkTa8a ko‘cH15HTL kaTallraycH.

11ar bH necHa §uwHS8a bo‘lMnacH. Mab5alan. attoTran”le-
reralar — atln 8urmHlarnl blr blnkTtaclan 1kklnclll blnkTa8a
Ko ‘cllNMn5HwW kalaH2laycrll.

b'larning kolerTenu yHaTin B wng§ Ho511a51cHr.

5Hunln8clek, TenHran5rera2alar Te(M 8uwHlanw (-CH3J)
Ko ‘cHlracH; krealniinara kreaTrYNoNalr HosHbo‘IBHIML kaTaHrkycH,
8ekboklnara 8ekb5ora Ttoleknla518a FoYarl §unMMning ko ‘cHI1M5HNL
KaTallrkaycrT.
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1-H
OH
HO-c™ ~c-cH-0-p=o0

Il OH
H,c-CX ¢
14

pT(lok5allo8lral

(t'(rola2alar. Bu sinl lertenllarl wwurakkab or8artk
blnkrtalarwné toleknlalan icMéasi bo§*larw 3uy 18b1;1rokléa urlb
§lclrom2laynl. 1Nar sauyléa8l mTuwly ko‘nwbSb8a e8a bo‘l8an
reak$lyalarw kalaH2layék

p-9, +HD —Ile H == EM"H + K2OH

Olérolara blr necba 8urublaréa boUYrtacH: e8leraralar,
8mko21cla2alar, pepHcla2alar, poHo8lMalaralar.
Eklcra2alar — eitr bo§‘lanw §lclroH2laycll:

K-O0-K + HD <— »KOH + K.OH

CHko21éa2alar — éHko021€ boé‘latl §léroH2layél.

PepllWarakr — pepiié bo§‘latl §lérolMayél.

Pollloslralrarakr — lNosMoan81€né bo8‘lat! §léroH2layél.

1Naralar — 8mb8l:raléan 8my 18Hwrokisiz T a ’lut §utHlarnlng
a’raHsMuw. kalaH2layél. Bu ertetlarwng laoHyall 1MlayH uo‘<H
bo8‘lar HosH bo‘laél yoki Ta’luT 8urnHlaréa81l "~o‘8H bo§‘lar
n2Maé1. Bu Nertenllar8a aléolaralar, éekarbok3Harakr kiracH.

Oekarboks/la/akar éekarboksllawsH reak51lyalant kalaHrlayél.
ATTOK1810lalatlné éekarbokalllaT3aM naluasiéa karbona! an§1éné
ya 1e818HH awlnlar HoaH bo‘laél, bunl amyléa8lcHa 1loéala8H
TUTKT:
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K
HA—eH—€00H --SEIR0E2 A p/A_el2 K+c0o2

Kel;ok15loralarnlné éekarbok8Lllanl511 reaksiyas$l nailasiéa
{e”3bb allk8lcl yok! kelonlar boaH bo‘lac

COOH CH,
| K8
CcC—0 okBaloal5elalclekarbokmlaZa Ofm— O+CO
I "
CH, COOH
|
COOH

okbaloal8eral kl15lol;a pkuya! ki5lol:a

CH

é -0 plruyalclekarbok8lla2a S E, IVII-I3—C y 2
I XH

COOH

albelal alcle§lcl

1/oraera/alar. Bu 5T 8a kiracH8an lertenl:lar bar xH orsatk
blnkrtalawllé 12oterlawbb reakblyalannl kalal2layél. Keakuya
nalua5léa yoéoroé, rlo5ral, alsH ya bo”bua al'oT 8urublan
Tolekulalararo o‘nn altabHacll. Keak5lyanlllé MNpi8a “arab auyigas:
51nlcllalaréa bo‘Hnaél. Mabalan, Twu'!a2alar, aToTerarakr,
ralSeraralar, epltera2alar, 12oteraralar ya bokarolar.

Yiial/alar (8lnlela2alar). Aéeno2lnlnro5ral ya nukleo2lé!no-
lo8rallarlng parcbalat8b ener§iyast b150b18a 51nle2 reak5lyalannl
H8ara lertenllan kalali2laycH. Bu sinl8a 1lBol sllb al5SH — KMNA
— 51nlela?a, pHuyaTkarbok3Hara ya bobbualarnl ollb TnuTk1n.
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ATX1 — K(QA — 51nl:elara aTxeTa! k151o0lanllé MNaol bolcla8l al8e!ll
— KuA 8a ayilanisbini kaTaiirkaycrl:

CH, CH,

I +H5—KO+ATF - > |

COOH co~5-kagtHZp2oMtams
Al8elallaylola al8elll KoA plrolo8ral

Fertenllarwn§ bu~ayraéa Joyla8bl8lrl. FertenHdar barcba
bu]ayralaréa, blolo81k 5uymnaHklar (o ‘$1rnlMklar sblralan, o3bsoron-
icbak 8blralan, son, MTtla, orya Tlya &uymsaHS81, 5lycHk ya
bo5bsialar)cla clolto Tay)ucl. Fertenllar MNnk oréanl2rtcla ya
bruayrac3a barayar Ttlaclorcla larpgalTta8an. Mabalan, pep$T
oxbuoronia, i1npsin ya Hpara o‘n 1lkk! bartog kbak 3bHasMa
Ko‘p Tl1”clorcla mcbraycll. ATHara ob”oron o$IN be7l 5blrasiclan
la$bsan 5o0‘lakcla, KaT rrtaéoréa sionéa, )l8rcla, TmSkullarcla,
nTb cbl”ayol8an (lonlarcla ko‘p Tlaclorcla boTacH. Hu)ayra<3a8l
Mlertenllar TaTuT 5lruklura ab051<3a, ya’ni TeTbranalar<3a
bo§‘lan8an boléa ucbraycrl.

Barcba Hu)ayralarucbun ntutly bo*l18an Jarayonlar<3a 15bIrok
e(acH8an lertenllanu bar xH bwu]ayralar<3a wcbrallsb TuUTK”nN.
A TT0 1x115051a5b8an bwulayralar<3a laua! 5bu bu|ayralarwng
Mink5lya51 bHan bo8‘HM bo“18an MertenMar ucbraycH. Hujayralating
bar blr 5lruklura kotponenlc3a mnT8 IwnkSlya8l bHan bo§‘Hu
bo‘l8an aynT lertenllar yok! Mertenllar 515letabl Tluab5aTtla5b8an
bo‘lacH Mabalan, Tkoxonclnyalarcla, a505an, ener§lya8aboybo‘18an
blnkralarw bo5H ullisb reak5lyalant kalall2loycbl NertenHar, ya’ni
Kreb5 51kH, eleklronlatln§ ko‘cbl5bl ya ATF bo5M bo‘Hebl bHan
bo&‘Hsi bo‘18an ertewlar]oyla5b8an.

1Y .4. Kolertenllarnin§ lnrll8blya k1a83LL kal8lyadl

KolertenWar 1kki1 koTponenll ennenllarnlng MNaol Tarkarlan
bl50blara<3l.

Ho21l81 yasl(3a awslan8an 3000 8a yauln [ertenllarclan 800
1a51 o ‘rlannln§ kalalnk Mink$lyalannl oy lablal8a e8a bo‘lta8an
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Kol crrcwlar orsaH atal8a 08Mra<3l. Bunclay Mertenlar sialon8a
Ko‘pcHLUK ok8lreclvkl;a2alar ya [lranslerarakr, barcHa H8a2alar,
8Hun1n8clek blr salor 12oTeraralar laraél.

5vmb8lral Apolerten! Kol ertelll:
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AynTt kolertenar ya ularnlng Nnk$lyalan

Ka(al/ «plrkuitoan Ko*‘clHnlacllo;an

N reakslya 4url gurnb
MlotTarwclcenT - Ok51cllaw8b -uayirlllsb H (elexklronlar)
cltnkleobcl A O)

NekoHnarTtclaclenT Ok51cllanlsb- ~ayrarllisb H (elek!xonlar)

cltnkleobcl

Fosla! (HASF)
FlaYln-aclenln
cHnvkleoHcl (FAO)

Okslcllan15b- uayCarll™H H (elek!ronlar)

Flaytwononukleobcl  Ok51cllani5b- vayLLrLlisb H (eleklronlar)
(FMWN)

Oert Ok51cllanlsb- sayTarllisBb Elekrronlar
Kolerten! A Ourunblatl lNaoa”™b ya Elexl:ronlar

Ko‘cbT5b

blpoal k15lola A15H 8uwblarnl ko‘cblM5b  Eleklronlar
Tlarlnpllolro5ral A1511 Snwblarnl ko‘cb)M5b  Elexlronlar
Biobn C 02l boin™a™b CoO,
Plriclokzalloslal; Atlnokl5lolalarwt’

pereatlnla5H ya bo”bua

reakSlya
Telroglclrololal Kislola B Ir n§leroclll ra§telll:lar

TelaboHrTl

Kobatlcl koFertenar Max3ns reakblyalar

KofFerten{larwn§ kltyoY1ly lablal;l LLirHcbacr. KollertenHar
KioMK Toleknlar Ta55a8a eSa bo‘l8an or8awk To<lclalarcbr.
KolertenWar LA xH Funk5lyalariu bajaracH. Masalan, okslcllanlsb
-AayTarllIsH reakslyalaricla kol erTten! 51lalkla Hpoa! kl13lola,
8lmnlaiion ya letlrpordnnlar, [oslolMplcllarnlng bl051nle2lcla
sW/IncAlrosraT-xoHn ya Hokaro. Bunéan 1lasHsarl, ko‘p8lna
Y1lawidnlar kolertentlar Mvnk3lyasilh bajaracl|.

KoFertendarwné Ferrenlal;ly reakslyaszlcla8l [mnk3lyalan
azo318a umylcla8l 8mwHlar8a bo‘HsH Tt n:

1 Yoclorocl ya eleklron (asHuYcbi kolertendar —bu 8uwiHS8a
ok3lclorecluk{a2a 51lnF18a laalingl Fertenar blMan bo§‘lA
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wkolnarwecll kolerwenTlar, Aaylnll kolerwendar, Npoa! Ki&lol:a8l
ya §lllalion Wracl;

2. Ounrnllarw Ko ‘cbluwyclll kolerwenrlar —Cran5lera2alar 3w i
b/an bo§‘ba bo‘l8an aéenorxtnloslra!, n8leyocMarwng rosral
eiirlan, aT$elllla5b (aTslUasb) kolerwenii, Te{ro§llrolola{ 1<l5lora
bawcla perlllok8al kHacH;

3. 51le21a8b, 12oterlanl5b ya a-n8lerocl bo8‘lannl mruycb!
kolertenar —bu §urub8a Haralar 51nii§a al<l Merteniiar blian
bo§‘Hs bo*18an bloiin ya kobaTlLH kolennenlar ya TeTalloporiinkr
kitacH. Yusoricla8l |aclyallla ay nT kolertenlar ya ularning a805ly
Mnk5lyalan kelnnl8an.

8|no\ 8ayollan

1 Fertenlar baslcla ntutly LU3buncba benns§.

2. AnorSawk kalall2alorlar<3an biolo§lk karaHral:orlartn§
Fan”w ayl:1ns.

3. Ferterlarwn§ LWrilsllw ay1ins.
B ya kK1 koTponellH Tertell:1ar baullla aynn§.
Fewiennarning akny tarkarlan 1T1a?
KolertenWar ya ularnin§ Munlwyalant ayrns.
Fertennarnlng akMyHS8i18a baroraT sanéay Ta’51r sHacH?
FertenTtlarwng akTiYH&18a pH TrH1T1wng Ta'51lnw ayTLLIS.
C)anclay blnkralar akTlyaTorlar cleb aTalanl?

lO Oaw3ay blnkrtalar Nertea(laT1M§ 1M81blTorlan <3eb aTalacH?

11. Fertentlarwn§ ab™olUr ya wallly $peT51MkHS18a wi5ollar
YO21118.

12. FertentlarnT§ Ta'sir ewb Texani2aTuH TubbunTwng.

13.Fertentlarnil§ 51MMan ba~llla Tu buncba benns.

© N oA

93



FerwenMar n»ay/uxi8a 011 leal «ayoHar

1. KollennenWar ieb wta”a ayllalll?

A) 1kkl kowponenlH [erwenl;larniné Mol Tarka/i8a;

B) 1kkl koTponenll Tertenllarnlné osl FisT 1£a;

B) fertenl-8mb8lral kKoTplek818a;

E) Ba’21 Mr arllMokl8lolalarlarklblclaél 'mnk5ional §utblalsga.

2. Bwoloflk kalaHralorlar, ya’nl lNerwenllar artrgawk
kalaH/a(orlanlall ()an(lay larc| (pla(l?

A) Osn3ll 1abia118a e8a, Ta’lut pH, opMral baroral!, nortal
bosiT, KpelKVIK;

B) Mullter bo*‘18anlMél;

b) Broi1ofik Takrotoleknla;

E) ¥ naTin bo*18anHéL.

3. Ferrenarnws aknyM” uaniiay otllar8a >o£‘HQ?

A) pH TMHW, Harora!l, ak!lyalOrlar, 1n§1b1IOrlar;

B) TasHsA1 TMHH;

b) BilrlarcH1 8ltklUra5lea;

E) To‘rMarcH1 siTkllU rasi8a

4. FertenWarnt” 8uwllarfa bo‘Hw8bl<la ularnwuy “ay8l
xn8n8lya(l a808 ullb oHnacH?

A) LWar kalaH/ ullinachéan k1tyoyly reak8lyalar LLri8a;

B) FertenMat™né LU/LL3H"g;

b) Molekula T a8sasi8a;

E) Keaksiwyawnf pH TuHH8a.

5. 13c81(1lro8ena/alar Merten(larnwsg vay8l 8wll8a tan8mb?

A) Ok8léoreankl.a2alar;

B) Translerarakr;

B) iroTerazaaar;

E) bMarakr.

6. Tran8atlnlaw8b reak8lyalan (Jan(lay Ierten! 18b(1rolla
boracl1?

A) AtlMolran8lera2alar;

B) Olérola2alar;

0) iroTerazaadar,

7. Peplin bo™dn! ~Nay8l Merten! mracH?
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A) Pep3T;

B) Oekarboksllara;

3) ArtnoTransFerara;

E) AnnlMara.

8. Ok8l(1lawbb-saylarlligll Jarayonw! gaym atMan ka(a/l/laylll?

A) Oxbl1cloreluk(:a2alar;

B) CiMrola2alar;

0) wroTerazaiar,

9. Kraxtalniln§ “nyMa§l ~ay8l Merten! parcbalayl11?

A) ATtNara;

B) KaCakara;

3) baxarora,

E) Mabora.

10. ATF ener8lya81lwolll8a oillly woleknlalar(lan nwrakkab
blnkTalarnlng bo8M bo‘H8blIM ka(aW/la\(ljuam [ertenar ~ay3!
$TF8a Tankub?

A) ElS8aralar;

B) TratFerarakr;
) Elaralar;

E) 12oTeraralar.
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VIIBOB

COKMOM ak

Oonnonlar Yllarnlnlar bMan b)r Malllrc3a blolo81k ol or§awk
woclclalar]utlabléa klragl. Oortonlarencloknnbe2laryokl icbki
8ekrel;blya be2lancla 18blanmlb cMsacH. 1cbk) sekreT$iya berlan
ToBb3bLU 15blaycHéan blrbullin 11211 —enéoknn 5151:etaw Taxbk/1
AMacl. 111 bo”bsanb Lracb&an Tarkar myanT§8 1x118051a5béan
cbeéaraH éolra51 —£1polalatn8 bo‘Hb, 1 Tarkaziy abab lrrrwckn
KekcH”an 8lénallarnl ~abu! allacH ya 1nT18ral:8lyalaBHl1racH Oabul
AiHn8an 8lénallar8a Jayoban 8lpolalatm8 nH21M8§ oTllar <3b
allalacb8an blr yalor §lpolalatlk bo5bsarmycb| §ortonlarw 15blab
cblparacH ya beyosba nnt£ 1a81ca JoylaSb8an éipolrie£a uralagb
PepWé lablal:1éa e8a bo‘lean bu £ortonlarwné bar bln élpolr12ning
OM bo‘laETTE 8sorTton 18blab cM”aracHéan bu]ayralanfa yellb
bonb, mnlarnlng §ortonal 8ekre{Slya8lnl aynT-aynT bolla
lerla8bl:1racb yok| 8eklnla8bllracH. O orton 8ekrel5lya8lle7lakb8ancla
81pol12 §ortonlan ko‘p a)yralacb ya son o”aH penlenk enioknn
berlar (salyon8lTon ber, buyrak Wit be2lantng po ‘5l gl50n JNsly
berlar)fa bonb, nlaréa éortonlarnllé 18blab cblpanH8bl ya
aJralll15b1M1 kucbayWracH. Buwnf£ na(Yablcla bu be2larnlné
gortonlan — WroksT, kollko5Terolcllar, ]J1M5ly Slerolcllar ya
bosbsakr kKo‘p agalHb son onsab oréani2tning8 bartTa
Li15T1lan§a yellb boracH ya Tana 5bu 8§orton ucbun niSbon
bl8oblanéan Mo‘airan g bulayralan loTowclan sabul allnlb,
nlar8a o<2 la’sin T ko‘ral:acll. OorTton 1a’sil8a ToyWU
bulayralarwng tetbrana5lcla bar blr8§ortonnialobléa Tawyclléan
yau bHan 0 ‘218a xo05 Tunosaballla bo*‘lacH8an rel5ep(orlar Tay|u(1.

Enc3oknn 1cbki Sekrel8lya be2lannln§ unksiyast bu2HSancla
LUrH ka5allklarning payclo bo‘b5bl kuralllacH.

Bular aynt be2lar 'vnksiyasining 2o0‘raylb kell8bl mal:ya5lcla
gortonni ofl:lacba 18blab cblsarl5bl (81perlfunk5lya) yoki
aobyalllaMé 5uSayl15b] mal:Yablcla ka1 aralLLkLL (8ipolmnksiya)éa
bog‘Ts.
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VI1I. 1. 6ortonlar klauyu!lMkalulya*>1

Oortonlarnl kityoY1y lablall8a ko‘ra umy]c'aé1 sinMar8a
bo ‘Hracll.

1 Os3l — peplé lablalll Sortonlan [olknla5MTnlloycbl
gorTon (F8C), lynlentrloycbl §orton (bO), Hreolrop 8orton
(TTO), wauln, parallreolcl §orton (PTO), korMkolropln (KTO)
81mka8on, kall5llonln, 8otalo5lalln, ya2opre851n, ok511015T
bo8bsalar.

2. Atlnokl18lolalarnlné Ho$Malan: kKaiexoia T iniar, 11reoia
§ortonlar ya bosbpgalar.

3. 8lerolcl blr|ktalar-buyrak uxW bez1 8lerolcllarl
(korMkosieroicuar), J1MBly §orton'ar (an<3ro8enlar, e5lero8enlar,
81810M1ar ya bo8b”"alar).

4. Pro8la§lancHnlar.

OorTtonlar lo‘yltalan8a ya bu)ayralar 8lrnkluralan8a lanlab
1a’sir ela<ll Oalor 8ortonlar pkrraHkK TeTbranaéa Joyla8b8an
8pel8|Mk re!8eplor blMan bo§‘lanacl. Oorton relseplor alogalan
8orton 1a’sir Texanl2rtl<la bo8blan8Ucll reaksiya, blr salor
gortonlar wucbun pla2taHk TeTbrana yw2a8lcla, bo8bsalan
ncbun bu)ayra kb 1<% )oyla.ubfan rc(5cplorlarcla atal8a oHbacrl.

VII.2. PepWii lablalll Sorwonlar

Olpolalatn8 (loHncba &po — 1a81, (alaTu$ — ckYTboSs).
~e8elally nery sis1e Ta81Mn8 po‘8lloa 08Hcla81l olly asab Tarkazill
1a8bkI1 alMacH. Markaziy nery sisie Tasining ofly bo‘Htlan blMlan
encloknn gisle Ta ora8l<la8l a”aéor beYoslla bosb Tlyanln§ Tana
8Hn 8lrukllra8lcla ywura8a cHI1sacH. Markarly nery sisie TasL bllan
enéoknn gigleTa orasiclast TunosabaHar §lpolalatu8LLUMS§ nery
bu]ayralancla 18Hlab cHlganlacH8an §utoral (HuTor— loltcHa
anynaHk) otll ar orsall atal8a o3Hacll. 1méa kucHIM blolo8lk
MaoHyal8a e8a bo‘l8an bu klTyoyly blnktalar §lpolalatu8
gortonlar! bo‘lMb, nlarnl neyro§ortonlar ya asosiy efFlekH
8lpol2cla 18Hlab cMparfacl™an penlenk berlar MaoHyalni 1<lora
AMacl8an 1rop éortonlarnl ajraH$HW bo3Hsaan3H bo‘l8awclan blr

97



8uruM rLlW/INE (1n81Hrcba — ayausH) otllar yokl Hbennlar ieb
alalacH. 1/larwn§ ba’2lMan 8lpol12 8ortonlan Sekrel51lya51l
5ekTla5HIMN5H soblllyall8a e8a bo‘l18anl81 ucHwun 5*aunlar
(ymnoncHa 51alro5- HOx1al15H) cleb alalacH. Bu Sortonlar 3-15
la8aella aTTOo3K/1a volcHS lanclan TasHkA FOp8an kalla peplicliarcrTr.
Bu éowolllar 81polalatn5nT§ ner/ ncHlancla 51nlerlanacH. b1nT§
§ortonlan nTnTly uon oyir 1a cllsarWtaycH, beyoSiia §1pol128a
poial kaplUarlan oruaH yeTka2Maal.

61polA2 §ortonlan. Clpol2 o‘21Mn§ §onronlan orgaH bosHsa
KO‘p 1cHK1 5ekrel5lya be2lannlng [aoHyanw Lora ulllb LlracH.
Olpoinrwng ncMa bo‘la8l Hat os”ii-pepnc! 8ortonlan 15Hlab
cHlsaracH. C1pol2 berTing olcHngl bo*1a81 §onnonlarl o ‘515H ya
nYo]lawsK8a 1a’s51r ko‘r5allb or8atrrcla TeTaboHTrT ya eniioknn
Funk5lyalanw narora! sllb wracH, §wpol2nT§ orya bo‘la§l
8ortonlan —éwrerw, lortrlarnt§ Al5qan5H1T Lora eraék 5HHs
TU5KkM1laTT§ ~8aan8H1w 5MTullayé], §pol2Tn§ o‘Ma bo‘lasl
géortonlan —pl8tenl 8ranulalanning {as8ltlaw5HT1 narora!
Alag!.

Clpol2 o011n§l bo‘la§TT§ Sortonlan:

1) 0‘5151 8orton (50talolropT)- lanmanTt§ o ‘515HTL
le21ab5Huraél;

2) aérenokoTkoTrop §orton (AKTC, konlkouop!n)- buyrak
n5 be2lannl 5Sutnllayél;

3) 1akwgen §orton (bTO, inleonop §orton, prokkTT)-
5ansa lana funk5lya51inl, 5uT agalieMw 5 Tullayél, Tireolrop §orton
(T5C, itreolé berw 5Titullayél§an §oTo n) —ua”onsiinon bernl
5Tituilayél, Follkulalarnl siituilayéisan Sorton (F5C)-
fFolllknlalar yelllBbH1 ya 5pertarOsene2ll 5Titullayél;.

4) 1yvTenlrloycHL 8orton, Mnowuown yokl1nTer5TTb1al (oralls)
Mllayralatl 5MtnlloycM §orton (1X5C) — luxutéonlar ya
nwsg‘éonlarnt§ tler8LL5lal j‘ayralanéa J1r6ly §ortonlar HosIl
bo‘H8H1w 8T1mmllayél, oymlalSlyar )onlanuracH, Sany Tama HosM
bo‘3H18a 1a’51r ko ‘r5alalll.

Clpol12 orsia bo‘1a§1nT§ §ortonlan ok5Llo151n ya ya2opre55T
§1polalatn5Ming neyro8ekreTalyasl TaHSMHELT.
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Ok$molwt $La TM$kmllarnl, aynlan$a bacHaion TwkuHanT
nisparfraés 11 $u(etl2uycH1 Hayyonlarcla $mlwng ajraH$H1n1
$ritnlla$H xu$n$lyallSa e8a.

Yazopre$$t la’$lncla yon bo$ir 1M o$HIrlb, $lycHk ajraHb
cH1U15HIM katayHracH. Ok$uo01$in ya yazopre$$in $lrvkl:vira
)1Ha(1clan o “X$Ha$H bo‘Hb, 1o‘aslrla Halpal atlnok1$lola 1mlacl8an
pepWélaréan iborai.

C”/poiix o0‘rla bo‘lafwT§ §orTow: Melanolropln $MtunlloycH|
gorton (M8C) cleb alalacH. 8eplapepWMéMNan 1borai.
Melanolropt lencla pi8Ten1 Ho$lM bo‘H$HIN11e21la$HracH.

Oallon$Tion bex uortow. Oaluon$lton ber en8 TMHIT
eninoknn be2lannlng bTtcHr. nnlng a$o$ly Munk$lyalan o ‘$i$H —
MYO>[at$H ya Toclclalar altas$Minuyini bo$Hsan$HSa kucHH ta'sir
KO ‘r$alacH.

Bu bertné icHki $ekrelor Munk$lya$l bu2MSancla §ipolmnk$iya
ya 8lperlvwnk$lya Holallan kellb cMpgacH. Bunin§ lunk$iyas
$n$ay8ancla §orton kaT rraclorcla cHlparlMaél, or8ani2tita
81polireo2 Hola/ payéo bo‘lacH Bu ka$alHk be2Tn§ alroflyast
nalua$lcla TMc$eéeTta ya krelll1218a oHb kelacH. Krelll12t Mollaréa
oéaT bo‘yi o‘$Tay pakana, lama im2lU$H1 Ta]lruH ya a”Hy
nyollantay polacH. Mlk$ecleta Holallan<3a baclan8a 8HISH keHb,
lo‘altalarcla $uy lo‘xlab soH$H1, Toclclalar alTa$HTUYTTS
pa$ayl$H18a oHb kelacH.

Ber 81pelTunk$lya$lcla ber olllacHa tlacloriia §orton 1$Hlab
cHlpanb Bareloy ka$alllsi $HakHcla noToyon bo‘lalll Berlarcla
Toc!éalar alta$H1nmY1 ke$kin 20 ‘raylLl kelacH.

Oalpon$iton ber a$o$an larkiblcla lo‘rllayoc! aloTllninycH1
Hrokmn §ortonlnl 1$Hlab cHluaralil. Tlrok$in larklblcla 4 aloT
yocllulacH:

Paraiireoll (uaHuwmTon be/ olcH) be/lanwnf §ortoT. Bn
ber para!§orton 1$Hlab cMpgaracH, 0a$IM lablalSa e8a.
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ParaTéorwon 4onclaal kal8ly, lMoxlor ya Hwon k18lolalannling
wiluclonnl bosbuanb Lracb. Parallreoll berlar Ivnk5lya51ning
yo‘choH$I/M Moncla8l kal5ly rw/clonwn§ kesln kawaylb kel5bl§a
ya sonclagl loSMallar nllfclonnwé orll5b]8a oHb kelacH. Bu o°r
naybabcla asab-Twkullar so0‘28alnyYchanH81nTé kuckayl5H18a oHb
KkelacH.

Os3b”oxon 08(1 be/1 8ortonlan. 1n5uHn o3soron 0511 be2l
§orTon1 or8ani2téa T3nHN §ortoni yeinSNTa5H81 wn8leyocllar
alta5M1inny1Ming bwuz LLI$H18a oHb kelacll: ~onéa S5bakarnling
rTaéonTné Ko‘payl5i8a (§81per§Hkertlya) ya 5SlycHkcla SHakartn§
T clon olMacH (81mkorunya), nalyacla ~anclll cHabeT kaballlg8l keHb
cM”acH. 1kkHa polpepTl<l 2an]inéan TasVikH lop8an. A poHpepuc!
2an|in 21laatTokIl 3kiia s01€18Mclan ya B 2anur 30 la anHnola5lol:a
~okHS§‘klan la5W/k1Hop8an.

1n3nltnT§ blolo§lk roH 8HkKo§enTn§ bio51nle2l ncHun SHaroll
yaraiis/gan SlorallH. BTncll gan likuHn 8lukoklnara FertennnT§
lMaollI8it 05W1ralll, ya’n1 ATF 15Murokicla §1mko2a -6- osFal HosH
bo‘H5blnl kalaH2laycH. 1kkllMcKiclan 8§HkoSenwn§ bto51nle2nll
le21a5blMraél. ncll ncllléan §Hko8en51nlela2aning Faolli§iLll oMnacH.

Cluka8on. OlUka8on pankreaumk berwn§ ban§er§en5
orolcbalannws§ a-Miuayralanc'a 15anlb cMuac/l. 11 kn5lall Holcla
a)rallb oHn8an 29 Ta awlnokl5lola siolcHS 1clan 1a$itk lop8&an.

Cluka8on sionéa 5Wakar kon5elliral51ya51M1ng 051115H18a 5abab
bo‘laél ya §Hko8enwn§ parcMalawsSH1nl lerlaSWMraél.

Buyrak nsH be211kk1 Al5weéan —po ‘I uayaH ya 1lya “ayaHéan
Loral". ¥ aérenaHn ya noaérenaHn §ortonlatl15H1ab clMsaracH:

OH

AérenaHn
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Buyrak wH be2t Tlya “ayaH airenalln 8ortonnl 18blab
cM”aracll. AclrenaHnnlng 1$Hlatb cM1al5NTl Tarkarly aSab
8151:eTab1 Llora eHb LracH. Axab sio‘2§‘al8anlcla acHenaHn ro‘r
benb aonga o ‘lacH

Buyrak mnx be2lannlng Ttlya uayaH aérenaHnéan lasHsan
noraérenallnni Wart 18Hlab cMuaracH. T\loraclremalln lotlrlar
xMeTak”™a [M12t0lo81kL|HalMéan kucHH 1a’sil” ko ‘r8alaél, n§leYocllar
alta$HT1LLUEa 1 xm3l 1a’8I Ko ‘r5alacH.

Bu lkkala8ortonnTt§ en8 TMH1T biolo8lk 3aTarasiloririarnl
HA18sarlinb, gon bosirTw 08H1N8Wclan 1boraf.

Y11.3. 8(erolh §ortonlar

Buyrak usH bertt8 po‘8l sayall yo§‘laréa enycH8an blr
sancHa Tu U T Sortonlarn118H1ab cHlsaracH. MTeral korHkolélar,
81mkokorYkolcllar, J1Mbiy §ortonlar salon8a klracH8an an<3ro8enlar
buyrak nsH §ortonlan Hl5oblanachl.

BarcHa blolo8lk [laol korllko5lerolcllar lo‘r! Hak[all 3lklo-
penlanoper§lclrolenanlren 8lruklura8l8a eSa:

BilnncH1 bo‘lb, buyrak m3H nnya ~ayaHéan korllko5leronlar
8o‘n8ra bo™Hga §ortonlar agaHb oHnS8an.
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Korunko3Teron ya korll20nlar wuéleYoc!lar ya ouysllar
a1t a sHinnY18a 1a’s1r ko ‘rkal;acH.

Buyrak ukm beriMrMg umnk5lya8l pa8ayéancla nalny,
blkarbonallar, xlor 51yélkbHan cM” LU kelaél. MTeral korllkolélar
org8atrTtéa t1eral —s3wny alta8bTnyY1Ml bosbuanb luraél.

Buyrak unsi1 po‘$dl sayai1iMmng runk5lya$l éipolri12Miré olé
bo‘la8léan ajralaél8an aérenokollVkolroplk éorton (AKTO) yoki
Kolioiropin lotonléan ®orayllnaéi. Oanél koTko5lerolélaTTE
T wéon o°r nayballcla §ipolizéa boS/ bo‘laél§an AKTO Tlséonw
laMib8a 50rb LUraéi KorHkoié 8ortonlar tlaéonnT§ paSayl$LLl
AKTO cblsarlli$bwille21a$HMracl|.

Nnsiy korraonkr. /in$ty éortonlatl Jay be/lan muwé‘éonlar
(Oonaéalar) bHan 1luxutéonlar 15blab cMsaraé!.
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AyollarLIM51Y §ortonlan —e5l:eron n8leYoclorocMc/Ir. 1/1arnT§
en8 Tub1Tl e8lrackol, exTron (MolLikullmn) ya esl:erolclir.

Tuxutéon $ana lana8l proSe5lion cleb alalacliéan 8orton
13blab cllfaracl/.

Bu 8ortonlar botllack3rlk éaynéa ko‘p Tlsa<loréa bosll
bo‘lacl1  wrcbl8an 1luxmnTnT§ bacbaéon8a yop™LsLL ya cla8l:labkl
éayréa nyo]lanlsbl ucbun bat rawr:

0]

Erkak Jilllzy §ortonlan —anclrO8lerOnnln2 bo5Malanclr.

1Mar axosan uw£‘clonlarcla 5lnlerlanacll. Oclartlarcla Hmbly
be2larnlng alrolyalanlb kel18b1 or8aniz2tcl!a ok5lcHarn$b
|arayonlarlMiré sm5ayl18b18a ya yo§8* /axlralarkla yo8* lo‘plani8bil8a
oHb Kelalll.

VIl.4. 0 ‘81THK 8ortonlan

Ko‘p blUayrall or8aw?2tlartn8 bayo! laollyaH blr "“alor
reS8ula(or (bo8bsaTtYcll) 515letalarnlng o‘raro Ttmuno”aball
nalYa8lcla bo3MsarlUb LUracl. Bu sisieTaga Llyayra, lo‘ylta, a’ro
ya yaxll or8at2Tw bo8MsawycMl re8ulalorlar SuruMl kHacll.
Bunéay turakkab bo8bparl5M 818l:etablnl o‘raro blr-bln8a
bo8*1a5kla Muécl bayyollarcla8lclek, yuk”ak o‘8ltlMklarcla Mar,
8orTonlar xusmusiyaH8a e8a bo‘18an blnktalar Tullir allarlyal:8a
e8a bo‘ladl 0 ‘81THK1aTT§ bullln Hayon, ya’'ml nw 8“lan8an LU xuT
Hlayrant8 nyo]lanl5H1éan lo or8ani2t wuan5M8acHa bo‘l18an
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barcla]arayon'ar LLo§ortonlar 1slnrokiclabon3M War FOrnonlata
0 ‘r8anlisan.

Flloéorwonlar8a, ya'nl o"Hwyclll Toclclalar8a o‘81TMKlarTng
08811 |arayoni re8ulal8lya8lcla 18blrok elacll8an bk salor or8atk
bMkTalar krrall. Bu b|'nktalar8a xo8 bo‘l8an asos1y xu8u8lyallar
Avylcla8llarélr. Blnncluéan, MirO8ortonlar o‘8ltllklarning yosb
barg§lcla, poya yokiMéi2atn § o ‘8myclll L|18tlancla bos bo Vb, nlating
bo8bga Li181lan8a, ya’'t o0‘sisb )arayonlan laol bo‘18an Joylar8a
Ko ‘cMnlacl; 1kklncllclan, iilo8ortonlar o‘81T/klarga baééan Tasban
KaT T uBoréa bo8/ bo‘lall ya |ucla pasl komSenlral8lyacla Ta’sim
Ko ‘r8alackt; ncllncllléan, LLlo§ortonlartn§ lal8LLU bkon-ber Kknyoury
larayonni1e21a118b blMan cbe8aralanTtay, ballaular blraatr UTyonTty
|arayonlaTtl bo8Hsian8bcla 18blMrok elacH.

Fino8ortonlar o‘81tHklaréa bwu]ayralarnlng bo‘Muw8LU,
lo*ulTalar clliFerensiyast ya etbno§ene2 )arayonlancla Maol18LL1rok
elacb. 1/1ar o ‘81THk1ar bayol lNaollyalk1a8l agos1y )'arayon b 18oblan8an
ertenar bo8H boW3LL, nalfa3 oM3b, Molo8lnle/, NLraan 0214la8b,
Toéclalatlng ko‘clUrllsll ya lo‘plalli8bl kabl Jarayonlar8a 1a’sir
elacl. 0 ‘81tllklarnin§ o ‘818b1nl bo”b”awycll Lwr8acba Ta ’1ut
bo‘l8an (re§ulalor) Toclclalar umyl<3a8l §mwlllar8a bo‘nacH:

Tabny LWo8ortonlar: amk8lnlar, §lbberellllllar, 8koklnTlar.

Tablly 1Mglbllorlar: lenol bilrlkrtalar, elllen, absgisi2TLLT
(clorTinaiar).

Awnkawlar. 0 ‘811MKlar poyast ya uclzinll§ o‘8ayol8an ucbll
A1gTl a bo3lM bo‘Mb, nlarllng o ‘sisllini Maolla8llllracli8an, asosan
1nclollalllalll bir §urnb k1tyoY1ly Toclclalar anksMar alalacll.

AS8ar o0‘8ayol8an poyallin§ ncbki LiislM ke3lll 1a8blan8a, nlling
0 ‘s18b1biréani8a 3msaylLLl ke!isb1, 8bm ke3lLl olMn8an LisT 1”aylaclan
0°‘r ,oyi8a mlab ~o‘yM8a, o0‘s18b1i, Mklanl8bl atalan8an. Bwu
la'nbalarcla o ‘8171Mklatlng o ‘suycb1 ncbM UY18ricla bujayralarlling
0 ‘s18LL18a 1a’81r ~MaclM8an ~anckycHr Toclclalar bo3ll bo “lacl, <3e8an
xulo8aga Keln8an. Keylncballk bu Toclclalar ank3Tt cleb alal8an.
0 ‘81T1klaréa ken§ laruyal8an avk8LU p-lncloHn -3-a18elal k18lolacllr
(1AK). B blnkTta ko‘plncba Seleroanmk5T éeb Hat alalacH.

Celeroanksin o0‘51THk1aTtT§ barcba f18tlan<3a ucbrayé!.
Y o0°‘81lTtHkKlar poyast ya NcH1lLIn§ o ‘suycH1 "8t a HoslM bo‘Vib,
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keyTcHalk bo3Maa Joylar§8a lar”al8an. Oeleroank8ln bo3Hsa
amk5lnlar8a nl8balan yax8H1 o ‘r8anll8an bo‘Hb, ko‘plncka
o0 ‘b1THKlar rarklMa ncHrayél8an a5051y ank8in 18oblanaél.

Auk51nlar o ‘51THK1aréa bH ua;or TuH 1T M21olo§1k]arayonlar§a
LLI51r aHacH. 1/1ar 1llh2 7 e 1aboH2T 1MMé MNaoHyallnlle21a5HIraél,
yonbo5W «kurlaklarnlfé o ‘818M1nl1 lo‘xlall8Héa, bo3Wovyéos
0‘81TMklar Koleoplllnln§ wu2ayl8M1 ya e8LLIBH1 ]Jarayonléa,
Teyalatln§ lo‘kllb keHsblUan 5a*la5Héa ya 5Wun8a o ‘x5Ha5H
bo5Hsa xMT1a-xI Jarayonlaréa 15MHrok e!aéi.

Ank51nlanlilfé o*51tlMklar8a ko‘r5alac/l8an 1a’81ln nwukleln
Ki8lolalar, ouslllar ya Mertenilar, Turakkab n§leyoélar bosM bo‘HsLLI
bHan bo8‘HA. ATT0 bunéay bo§‘law8H xaraklerl ya
81nle2lanayol8an Nertenllarnlné lablaH anlylan8an eTa8.

Ho21r§l yasllla £eleroank8Tt Al8/loy xo”aH£léa War xI1
0 ‘blnllklar ualatcHasl \La 0LBHLLLI1e21a8HHN8Ea uoYknlrwxLia.
WNaylllg$a 811rm8 o ‘81THK1aréa yax LUl nalua berTtouéa.

Keyln§!l ylllaréa f£eleroamk5t8a 0 ‘x5/a5H blolo8lk aollMkka
eS8a bo‘18an blr ~alor 51nleHk bTkTalar loplf8an bo‘Hb, nlar MaT
0 ‘81THKlarLLIng 1112 oHsLLILLI 1e21a8Hraél. Bllaréan en§ tullirllan
Incdlo Toy Ki8lola ya nal1Mal8elal k18lolalllr.

C bberelllLar. OLUberellLLar 1n2LLI5L118a ko‘ra bH-bT8a Juéa
yaulin bo‘18an, MMedenoll lablalll iclral™K K karbon K]5lolalarclan
lboral. Bu btkTalar Hat xmnéél amk8rtlar kabl, ynyon blolo§lk
laolllkka e§a bo‘Hb, 0 ‘51THKlarnlng o *518H1éa Mayumiloééa TLU nT
alaT[yal8a e8a bo‘l8an MNMloéortonlar M5oblanaéb

Olbberellnlarnilé kaslm eHHSH1 yapon oHrllan Kwrosaya,
Yabula ya 5utlkMarnllé 5bolTllI§ “bakanaya” (5HwuT poyalar)
ka5all k1M1 o ‘r8alli$H yun2a8léan oHb bor8§an laéalsollan blMan boé‘HL,
Bu ka88aHkka ncHra8an 8Holl o‘51tHklannlng bo‘yl 8o8‘loT
0 ‘8l1TMKlarLllloéa uaraSanéa Haééan la$H an wraylll kelaél. Bunéay
ka™alllkLLI 5HOMo ‘81THK1anéa para2l! Hollla yasHayé”™an MvranuTt
/aTbnw §Mnile konlélya 8laélya8léa Ho3ll bo‘laél8an ya §lbberella
éeb alalaél8an 3Makll Ho$l bo‘laél.

Kn$lall Holéafl sol §lbberelln blMncH1 Tarla Furanut
2atburng‘léan ajraHb oHn8an ya nn8a 8ibberellln A éeb noT
benl8an. KeylncWMalk agaHb oHn8an élbbeniMilUawlng 1e§15/1H
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larMb noTen bo‘Ub, §lbberellin AN, A3 A4, ASya bokaxo bel8lar
blMan 1 oéalanacl£an bo‘18an.

1956-ylMcla ynkkak o ‘81THklar lo‘gltalanéan bTtncH1 Taiia
8]bberellln aJrallb oHnéan. KeylncHaHk ular o‘$1THklartn§ 1murH
Al157lanéa LU T \a 8HclabaT borllst atalangan.

Ho21l §1bberellinlar, 5bubHa512, o ‘81TMKlar bujayra5léa bo™l
bo*“lacl8an Tablly M11o8ortonlar ekanHs1 Mo‘Ma 18bol:lanSan.

Olbberelltlar o‘51tMklarnlng o°‘518H ya nYo_|larn8H
JarayonlanTtn8 LU LWTonl8a lMa’sir ko‘M8alacH. 1Mar o ‘81tlMklar
poyasiwng bo‘yl8a o ‘§1%bl(la kaHa aHatlyal 8a e8a. 1/larnT§ bunéay
xunsnslyaH ayw”8a blr pallall o‘8ltlMklar8a Tan3ub bo‘l8an
bosbouéoslllar ollast yakllarMa ya”sol ko‘nnmalld. OLUberellin
0‘81THK1aT1ln8 pa8l bo‘yH (karHk) 8bakllannl HaTt bo‘yl8a o ‘5Mnb
ynboraéb 5bu bllan blr8a mlar o‘51tHklarnlng 8vllaSb ya Teya
LLIS18b Jarayonlan bo8Huarlll8H1éa HaTt laol 18burok elacH.

O0lbberelHnlating 0‘81TMk1aTT§ 0 ‘s18Hya nyo]law8H18a 1a’8 T
nlarnt§ o‘51tMklar or8at/rrncla boracll8an Tocléalar alta8blnnyl
larayonl8a 1a'5in bllan n2¥ly bo§‘Taélr. Olbberellinlar, ayyak»,
o‘bltMklaréa boraéi8an blokltyoylylarayonlaTtl o‘28arlMraéi.1/lar
1a’sinéa lotosinte2 Jarayoni]aéalla8baél ya nalfa8 oH8H 1nlen$lyligl
oMaéi. 5bm blMan blr8a ko‘pcHLUK 81érolMllk erTenllarnlng,
aynifisa, a-atlara Mertenlnt8§ MNaoHyab bH Tuncba kucbayacH.
0lbberelln 1a’sinéa os\M ya n8leYoé!ar alta8blnnyYl baT o “28araél.

OlbberelHnlar o *81THk8HuNo8HkKEa Ko ‘p f0‘1lanlTonéa. 1/1ar
KncHIM Muolo81k Maollyal8a e8a bo‘18anM8l ncbun ko‘plncHa erHTa
boléa 15blalllaé|, nlar kucH512.

8Hoklwnlar. 0 ‘51TtHklar bwu]ayrasilMing bo‘Mni5H1n1
laéalla8burnyYcbl, varl8bl8a ya mru8niMg Mnlt éayl1léa8l
Jarayonlar8a 1a’&r ko ‘r5alllycHl baTéa o ‘515HN1ME bo*Hpaa loTonlan
bo5bsanl8bléa 18HHrok elaél8an blr salor or8anlk blnkrtalar
8lloklnlnlar éeb alalaéb 1J/1atl 1955-ylléa aterkallk oHT 5kucH
btncll bo‘lMb ka“blr el8an. KeylncHallk bu blnktalar kn8(all
bol<3a aJraHb olMn8an ya 6- Murlfurolarropunn ekanHs1 anlalangan.

Keylncballk klnelnnlMg bH palor bo§Malan 51nle2 allingan.
Bu blrlkrtalar barcHa51M1Mg8 larklbléa M2lolo81k laol AL5T
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bl5oblanfan aéenfa( 3aslanlb sol8an. Fay”mloclcla Faol
81loklwnlar8a 6- benrMawTtopunn WracH.

1964-yHcla Ttakka]o‘xon éoniclan labby 5iioklnln — realn
aganb olt8an.

8M:olannlnlar o ‘51tmklar bu]'ayrasiung bo‘Mwbsbl Jarayonlannl
laéallasbmun8bl bHan blr sal;orga, bosH”a Jarayonlarcla baT faol
15b11rok elacl. 1/1ar o“5unlk1atT§ o ‘518bclan MO'x1a8an or8anlarclagl
Toclclalar aiTasbTnY1 Jarayonlanwng bo”buarllslliéa 15bWrok
elaél.

Ma'lntkl,1ably 51MOk1nwnlar Melréa bobl bo‘lMb, o ‘51tlKlar
5b1rab1Mirg barakau bMan ynsion8a koYarMacll. 8bwu bllan blr8a
nlarwing Kuniiasl ya yosb bar§lancla bo3ll bo‘lBbl baT eb/lTolllan
xoH eTa3. Tabby 5Wok|lMinlar KOKO5 yon§‘o§‘iNin§ 5ulcla,
MYo~lanayol8an olTa ya olxo‘n Teyalan rarklblcla ko‘p Tlséorcla
ncbraycll. 1Marwn§ 1a’slr ullBH xaraklen kon8enlral5lya5léa bo§‘Ts.
Har blr Jarayon ucbun op'!ltal konsenwuaisiya Tay”uc! bo‘lTb,
buncla skokTHIMar en§ laolia’sir koT3al3b xm3nsiyall8a eS8a bo‘lacll

Ellen. Ma’lntkl, elllen o‘3ltHklar (o‘air asiMn§ bayo!
laolMyabcla Ho3lM bo‘lacH8an lablly b w kTa bo‘Hb, avk8lnlar 1a’81lncla
Maollasbacll8an blr salor TtelaboHK ya 3bakl bo3l sll3b
Jarayonlannln§ FMaoHyallll Sub5aywracll.

Enlen o‘51tHklarnlng barcba ye8elamy Lj18Tlarl8a 1a’sil”
ko‘rsalacll. 11 teyalarTtn§ pl5bl5blw le2lasburacH, Teya baTéa
bar§larln§ MO'k1H5H18a 1a !81r elacH. 5bu bllan blrga elllen 1a’3tcla
poya ya MNcH2larlné bo‘yl8a o0°515bl lo‘xlayél. B ba'21
0‘51THklarwng, tTa5alan, anana3Tng§ 8uHa5bllLU 1e21a5blllach.

M(onx1(1lar ya M(oalek8wlar. Ko‘pcHI1HK ywnk3ak o ‘81THklar
larklblcla ba'21 baklenyalar ya bosbua Tlkroor8anl2rtlarwng
0313bT1, Ko ‘payisb T 1MO'xlalllychbl ya ball'O nlarw nobuc! alfunycbl
Tax3n3 anllbolk Toc!éalar bo‘lacH Bwu anl;1blollklarnl MnncM
bo‘Hb B.P.TokT anlgla8an ya mlar8a MHonsll (PNyLLl —o ‘51THK,
coec/ere — oUcln3H) cleb noT ber8an. FHonslcllar o ‘81THkKlar
HayoHcla TuH 11 aHarTtya(8a e8a bo‘18an Toc!éalar bl8oblanacH ya
nlarcla8§llablly rrtunHe! Ho3M AMuycM o1l bo*Hb X121 a L MacH.
Ko*‘pcHLWK wncHuycHan TUIOnmsicllar o ‘81THk1aTtl rararkunanéa
HasHarollarclan 8aglaycll. BosHopagosl o ‘81tlMclar clorl nnayo(8ancla
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afgaHb cblpacHS8an Mlonliilcllar nlarnl Lproula8l rTkroor8anl2rtilar
1a’8lncla cblnb KeH3bLLan Saalaycll.

F1romblcHar ayn1s5a, plyor, kanTkop plyor larklblcla, eykaHpl,
lerak, osiuara8‘ay claraxfMan TarklUlla ko‘p bo'laél. BI1r salOr
0 ‘81THk1ar MrONXsMK xm5n51yali8a e8a bo‘18an §az2g1Ton Toc!clalar
15blab cblpgaragl. Mabalan, akalllya, 2irk, etan claraxllannlng
barst rrnkroorf£art2rtlart nobuc! uHuYcbl §ek5ano! alcle§lé
cMgaracH.

TurH ayloé8a tan”mb bo‘l8an o‘51tHklar LonsllHk laolllsy
‘bHan blr-blnclan lary siflacH. Halio blr 0‘51THK aynT or8an ya
Mgltalatlng laolll8l bat LrHcHa bo‘lacH Mabalan, recMka
nrmgYcla mcHraycH8an ralnln mnui8 bar8léa ya Mcllrreya’lla
bo‘ltaycH. Oancllayla8lcla ncbraycH8an belat lMasa! HcH2T1eya5TT8§
ncbki lototcla O'plan8an bo‘lack. FWon5Slcllar ba'21 LUban
0‘51THklarcla, Ta5alan, H5Haynlklaréa Hat ucHraycH.

1944- yWéa 5anTt504 plyo2éan aHI3T éeb alalnycHL anMbtollk
To&éa aral:lb oHn8an. Bu rans§512 Toy3lton 5uymsaHK bo‘Hb,
5uyéa yoTon enyél, bno” 5pllléaya or8anlk enlllYcHMaréa yax"M
erlycl. AW 1:5tnning 1:25000 TaHa s$wyull ni8an erHrtabl
baklenyalarnt§ o‘515blnl KO‘xLacH. b lennl alcHMaél, soYanxa
Lkl bo*1aé1.

Ko‘p o‘bltHklar larklbléa mnlarnl LLUrH Tlkroor8anl2Ttlaréan
ya 2ararkunanéalaréan, Ha”Harollaréan H1lTtoya aHuycH1 Tax5u5
Toééalarbo‘lalll Bu Toééalarning ko‘pcHLLUs1 Menollablal:18a e8a
bo‘l8an blnkTtalarélr. Ayw”5a xloro8en kl15lo!a, benroal,
ok51ben2o0al:, kolelmal’ kabl bl balgaH Tlenol ki5lol:alar blr walOr
2atbunT§larnlng o‘818bInl KO*x!alllycln Toééalar 1nSoblanacH.

0 ‘bltHklaréa IMTlonblélar HosIM bo‘HBHL ckmnny Hoélba eTab,
ya’ni or8ani2tnin8 nyo”awsBH 5barolll8a bo§‘Uy boYaén
To‘altalarnTt§ MHOnllcllk aolllsy ayn”sa™a mlar Texanlkayly
51Hka81l1an8ancla en§ yusior! bo‘lacll, nnéan KeyT e5a paaya boraél.
FMon51élar no”pelliik Ta’sn koTxaH3b xubn5lyaHS8a e8a. Mabalan,
p~yor ya 3ant”os plyor Monl:51cllan xMta xI T1kroor8anli2rlarni,
5bm _wrtlaclan, bu o‘51tHKlar8a rarar yelkartayél8an
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T IKroorfaw?2t 1ar7 bat nobuc3 alacH. fiTonTsicuarniné o ‘s1TH kaar
11TuniteT1cla81 roH aws o‘r8anllTa8an.

KeyTs1 ylllaréa o ‘81tHklar it 7 1 n 1leTiéa T M T aHarwyaT£a
e8a bo‘léan blr gaTor krcH1lk TolekmlaH Turakkab or8anlk
blnkralar awsalan8an. 0 ‘3lTHklaréa kaaalllk L,0°2é‘aTuycH1 paTo8en
rwkrooréatrrildarwné laoHyaTilm To‘xTaTuycH1 bwu blnkwalar
MToalelwnlar (/7(0 — o‘51THK, akk3r — Hulutnl ~ayTan3H) éeb
aTalacH. Froalek51nlar bir saTor xv51181yaTlan blMan iWTon3Tékréan
Farsa “HacH. Ayyalo nlar MauaT ynksak o ‘51THklaréa HosH bo‘lacHSan
Toé&aéul. OéaTéa, IiToalek51nlar, asoBan, Kasalllk f0 ‘2&‘aTuycHl
paTo8en T1kroor8aw2wlar 2ararlan8an o ‘SLLIHKlar To'alta5lcla Ko‘p
nii~éoréa HoSM bo*lacH Blros paTo§en aSenTlatln§ TeTaboHTlan
MToalek51nlar HosH bo‘U5H1Ea beyonida To11TIrok eTTaycH, ular ii*aT
bu 5peT5TVK b TkTalaTT§ 5TTe2lar5HIML Jadala5HT1TycH1 Toééa
gifaTMa natoyon bo‘laél, xo0lo8.
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8 woy <>ayollan

Oorwonkr badllla ntuwly Wkbuncba benns.
OorTonlarwné kla851Mkal51ya81Ml ay11n§.
O0alson8lTton ber §ortonlan nilrta?
OsHporon o8N be21 §ortonlann! ayiins.
Buyrak wi be/1 §orronlannl ayiills.

Buyrak usll be2larlM1ng po‘§l saayain §ortonlannl ay1ins.
Nnswy §ortonlar nlta?

01poi42 o M1bo*1s81 §ortonlannl ay1ins.
01pol12 o‘rlabo*1a81 §ortonlannl aylné.

10 01pol2 orsia bo*l1a8l Sortonlarlll ayllns.

11. 8lerokl 8orTtonlar nlta?

©CoOoND>OPRWDN

CorTon Tay/n8l8a OL(l (e8( xayolar

1. CorTonlar uaniay vnokssyan! bajara(H?

A) Ae8ulalorHk;

B) KalaH/Ik;

3) Tran8porl;

E) 51nlellik.

2. 0 nyllJa81 vay8l yortonlar 048! (abla(18a e§a?

A) FoHkunlyalltnlloycH1 §orton;

B) E$lerol;

O) Kollronm;

E) An(lo8leron.

3. Ouyl(JaEl ()ay$l uortonl!ar annnok|$lolalar bo$Malanfa
Klra(H?

A) Tlreolé;

B) 1n8uHn;

O) OorTonlar;

E) Pro$la8lan(Hnlar.

4. OnylWaiil vay8l yorton clal(Jon$lmon be/ gormoni(Hr?

A) Tarok$in;

B) 1n$vHm;
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3) ParaTrecMcl;

E) C lyuwka8on.

5. O~b%oron 08(1 be/lfa 8ln(e/lana(l18an Sorwonlarni
Ko‘r8a(Ts§.

A) 1n8uHn;

B) AérenaHn;

B) Kalll/on;

E) C ko/a.

6. 8(eroldl8ortonlar 81n(e/lanalll:

A) Buyrak n${l be/lancia;

B) 0 aldon5lton be/lda;

3) Nnb5ly be/laréa;

E) OxHuo/on 08(l be/icha.

7.0 ‘818b3ortoT (8oTa(o(ropT) 8lpol/nTé "ay8l bo‘lafmla
18blab cLLaclA?

A) C JpolM/wn8 olHn8l bo‘la8léa;

B) 0lpoA/wn8 o‘lMa bo‘la8icla;

O) C lJpolf/nTt8§ on™a bo‘lagléa.

8. 1n8vHnN 8ortow YTyoyly (arlabl |LWa(l(lan (u>y(laul ~ay*l
8inl8a klra(H?

A) O4a8lM-pepllcdlablalH;

B) AT lnokl8loralarnlng HosHalan;

0O) 3lerollH b Tk Ta lar.

9. CrlposA/ning or(la bo‘lafl yortonlan:

A) Ok8110181I1 ya Ya/Opl essii1

B) Ok8Lo{8IN, 80Tal01r0plm

O) Prolakln, ac'renokonlkolrop

10. Cluka8on konHonnH 18blab c3nuaracHkan be/:

A) O3Hso/on 08l be/l;

B) Buyrak u8H be/K

0O) Oalson8iTton be/.
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VIII BOB

MCLUOAIAK AbMASHLWILY1
VI11.1. Moir(lalar altas$bwm\l barcla wwtny luabuncba

Barcba 1]nk or8anl2wlarnlné Hayol [aoHyallllllNé aso3st!
Toééalar ya ener§lya alta8H1lnuyl (asHkH eTacH. T Tk oréanl2rlar
(a8H TuHWMEan LUrH Toiiclalarnl oHb o ‘rla8Hlaracll, wlawl or8an
ya lio‘altalannliné LWI21M8HL mcHwun rawr Ttalenal ya ener§8lya
Tanbayl kHaHéa Tloyclalanlb, kerak812 Toéclalatl la8H” an8a
cHlaanb LLracH.

Oy~aHankH Wpl8a uarab. barcHa or8anl2tlarnlikkiMa @wuHSa
bo‘Hnacll: brncH1 8nwH, ya’'nl aylolroMar8a klraéléan or£anl2tlar
MB8Hal TtuHHclaél anor8anlk Toclclalaréa TvH1o0] bo‘Hb, MasHW!
TnHWeéan oHnacHS8an ener8lya yoriiatMa wularclan Hayo! ncHwn
2awr barcHa Toc!clalarnl 5tle2laycH. Mabalan, yasHIT o ‘81THKlar
o0 ‘rlanclaél xlorolTL p~TenH [3HLUoLLla anyo8H ener§lya51 H150b18a
C02T1 o0‘2a8HL:1nb 8my, LUrlar ya aro! Ttanbalanclan [oyclalanlb
Turakkab, ener8lya8a boy or8artk blnkrtalar Hokll allacH.
0 ‘81ltHklarnan MasHgan bu 8uwHeéa MolO8Tliellk baklenyalar ya
xeTo8lnlenk Tlkroor§8anl2rlar Hat kuacH.

1kklncHL £nwHS8a klragl8an or8aw2Tlar karbona! anglérlcinl
0 ‘21a5Hin8H soblllyal8a e8a eTa8, mlar uslerocl Tanbayl8llallcla
lMayyor or8anlk Toc!clalarclan (ta8alan, §lmkora, aTToK 18lolalar
ya yo§* kl8lolalarclan) loyclalamaiil. 1/1ar 8elerolrol” or8anl2tlar
éeyHagé].

Moclclalar alta8HTuY1 or8anl2tcla mnin§ lo‘AlTta ya
Hw)ayralanga kelta-ke! boracH8an, bH-bllM bitan o ‘raro bo§‘lan8an,
Ko‘p bo8AlcHW Tturakkab [Mertenlally reak8lyalarclan lboral .
Or8aw/rrkla boracH8an barcHa]arayonlar b1r-bT bMan n2\ay bo£ ‘UaclAr.

Moclgalar alta8H1lnnyl 1kkiTu LU T Jarayonclan kaTaboHrT ya
anaboHrT Moral. ¥Ynpon Toleknlar or8anik blnkralar: n§leyocllar,
oslllar ya yo§‘larnT£ lertenlaHy o‘28an8H1 naTyaslla klcblk
Toleknlalar8a parcHalanl8Hl kaTaboHrT ieb alalacH. KalaboHrTt
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MNarayoT (3ayortga Turakkab or8anik Tolekmlalaréa8l erkTt
ener8iya ajrali8bl kuralllacll ya bu ATF Tolekula$léa Foklal bo§‘lar
ener8iyas1 3baklita To‘planacll. AnabollrTt Jarayoni wfayl Mnk
or8anl2tlar alrol-TuHHclan kerakll Tocklalarrn o ‘21a8HWrib,
0‘21MlMé siw kKirasiMi wmz2aéi. Anabollrt o°‘sigH, rilyo]lanl8H
eneréeHk Talenallarnlng JaT8§ ‘anlMsHi kabl TMH1T Hayoly
Jarayoniarniia’t inaycll.

KalabollrTt Jarayon)<la og™M, nukleln k15lolalar, n§leyocllar,
Hplcllar kabl ymuon Ttolekular or8anik blnkralawln§ parcHalan18H1
ya Tocakr alta8H1nnyTlng oxals1 TaH8nlollan H150blamacll. Suy,
karbona! anglclncl, TocHeylna, attlaknl Hosl bo‘IBH8a oHb
Kemé 1

Anabolrt Jarayonlcla KkMk Tolekulall Tocléalaréan
lertenlaly reak8lyalar yoréanlléa or8ani2t eHHyo ncHun rawr
bo‘l8an ymuson TolekmnlaH or8anlk blnkrtalar: poll”~axancHar,
oy Lar, nmkleln k151lolalar, yo§‘lar sirfle2 silllnaéi. AnabollrT ya
kalabolM2T Jarayonlan Hu]ayraéa bir yac[(:ck boraéiya blr-bln blMlan
n2Y1y ray15Héa bo8 Tucrr.

Bu Jarayonlaréa Ho8M bo‘laél8an oraHa TocMakr Te(aboll!lar
éeb alalacl, oreanietéan (kHpanéa cHlpanb ynbonlaél8an Toéclalar
cbbull»cl| yok| Toééalar altasHlnmY1M1irg oxuN taHkubHan éeyllaék

VI1I1.2. 11™cyo(1lar alta8blnm\l

BarcHa Hnk or*atrrriaTtTé TuH 1T larklbly A1511 n8leyoélar
bo‘lb, Hayyon ya o°‘51tllklarnll1é Hayol [aollyalléa TuHI1T
aHatlyal8a e8a. 1léleYoélar 0211 Toééa 5lMalléa en§ Tull T
aHatlyaH o8onHk bllan parcHalanlb, HayoHyJ]arayonlartn£ bon5H1
ncHun rawr eneréiya tanbal H18oblamaél.

Hayyon or8ani2t 1MklM§ nala5 oHsH]arayonléa n8leyoélarnlng
nTnTly ok51€lanl5H reaksiyast snya§icHa:

C6H]06+602-> 6C02+ 6HD + 686 kkal.

0 ‘81tMklaréa n8leYoélar 8ny ya karbona! Holéa auyo3sH nun
18H11lMoK1éa MNolo51r{e2 *arayoTéa 5tle2lanaéb
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VIII1.3. Folo8wler

(3nyosb nmun {a’slricla ol5ltmklarwng yakb/l bar8lancla
karbona); an8lclné bMan 3nyéan Turakkab or8anlk blnkTtalar bosH
bo‘Ti11/0 lo3lnlel éeb alalacll. Foiosilllez ~nyléa81 (en§lata bllan
Moéalanaél:

12HD + 6C02 - C,HID, + 60,+6H,0

xloroinll

Folo51llle2 Tub1lT blolo8lk Jarayon bo'Hb, yer ywra5léa8l
bayolwn§ a8051M1 raxbkl1 elaéu.

Folos1nle? farayon]Mie nturwy reakslyasiw “banl/ ramxbéa KkiSa:
yoT§‘éa boraél8an reak8lyalar8a, ya't [lolokiryo\'ty reakblyalar ya
yorn§‘Uk lalab altayél8an reak5lyalar§a bo‘Hbb TM TKT. Bu Har
1kkala reaksiya HaTt xloroplaSuar 5lruklurasl8a bo§‘Hs. Karbona!
an8i®néni o‘2labHHN5H bMan boé‘Hy bo‘l8an ya yorn8‘Hk lalab
afTaycHéan reak5lyalar xloroplafllarwn8 irota L15rwéa boraéi.
Folokknyoyly reakslyalar ya ular bilan bo§‘Ia bo‘18an elek!ronlartng
KocMnH3H reakslyalan xloroplabHarwng latelalanéa boraél.

ALY 045"
xloro/1l a
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Xloropla8llarl:arklblcla ucbraycll8an pl8tenllar akoxan xbrolnH
ya karoMMnolélar8a n!8bal:an ancba ko‘p. XlorolMlar porinn
b]nkTtalar bo‘Hb, nlar {arHblla Tag8nly bor.

PorlMn balga8lcla8l po ‘8H bo8‘lar Hisobi8a xlorollll Toleknla$l
yorn8‘Hk ener8iyas: kyanllannl ywulb, faol bolalSa o‘lalll. Bwu
MNoiosinier bo8blan§Uchb reaksiyasit 8barlll raYisbiia gnylc'a8l yo2i18b
TUTKT:

Xl + Hy -> XI*

bunéa XI —xlorollll, Hy —yow §‘Hkener8iyasi, XI* — xlorol111n1né
fo‘28‘al8an K To0leknla8l.

Xlorol111n1ng asos1y ya2ilast fo0‘2§‘al8an Holalcla8l youw §‘Hk
ener8iyani k1tyoyly ener8iya8a aylan(LLi8Hclan iboraz.

Folosinie/ning yorn§‘Vk reak8lyalan. ¥ ow §‘Tkita boracl8an
MorOsin(e2 reak8lyalarllla Ho8/ bo‘lacM8an blrlatcH1 1ur§‘mn
Toféalar say(anl8an Tkolnarrnclaclentcltukleollclfo8ral
(KAOF;H2 ya acleno2in(l1ro5Fal: (ATF)Wr. Bu Toliéalar
uoron§‘lclakarbona! ang§lclnénl o ‘rla8H1:T$H blMan bo§‘Ta bo*18an
reak8lyalarcla TuH1T1 aHarlyal:8a e8a. 8Huning ucHun Awn!
ANAOF-H2bMan AT n1o 21a8HnruycH1 ol (a851rrHlyal:8ton oTI1)
cleb alagan.

Youw§‘cla boracl8an Tlowosinle2 reak$lyalancla MAOF.H2 ya
ATF Ho8M bo‘M$HibMan bH yaafiia Tolekmlar k!8lorocl bat a]raHb
cHlua(11

Xreak$iya$t. 1937-yLL K.XLLU a]ralb oln8an xloropla8l:larcla
eleklronlarnllg Ta ’1ut ak$eplOrlan 18HWroklcla k18loroé ajrallb
cHAisH T1llynbaéa atalan8an. Il eleklronlarnlng ak“eplrOn siFaHéa
1e T1rnin8 kotplek$ 1urlanclan MNoyclalan8an. Bu reak$lyacla mcH
yalenll enMr saylarllb, ikk1yalen!lN 1ew ir8a aylanacll:

S

2H,0 + 4fe++ “ioroplasi

AFe++ +0, + 4H+

Bwn reak$iya X'l reaksiyast yok! xloropla$llar reak$iyasi Meyllacll.
XL 0“2 la]nbalancla CO, <lan ok$lcMoYcHL kolakl"Or $llalkla Moyclalana
olta8an ya bu reak$iyaéa C 02 1$biirok eltaycll, cle8an xulo$a
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Kel8an. 1956-yOcla Arnon nl8lionlan8an alowlanclan lMoyiialawb,
xloroplabl:laréa CO, o0‘2la5bTlrackéan wax5u5 erwelllally appara!
way)néH81r booH boY8an TallSulollarfa "arab at”~la8an. Bu
reakSlyalarcla n blr ualkOr kolaktOrlaréan [loyclalatb, unln§
Haylarlli5bl xloropla5llarcla8l Tax$115 lerten! - TolO5Tlellk
pncHmukleonclreclvkla2anlig 15blMrok eM5b1T atalacH:

youwé‘Uk

+ HD r ~ASF:H2+ 1/20,

5bunéay alllb, XL reak51ya51nT§ 0‘218a xo0s xmbmblyallanclan
bln yow §‘Mk ener8lya5tl k1Tyoyly ener8lya8a ayianiiMsb bo‘15a,
1kklncbl51 bu reak5lyaéa ajraHb clU”uyan k15lorog Ttanbal CO02
etab, balkr 5uy ekanl81M wsboniangan H2D Kyorclarlcla
15bol11ancH.

folo8Tlellk MNoBMoHawab. FokO51nle?2 ~oblllyaH8a e8a bo*‘18an
or8ar2tlarwng o‘18a xo5 xubmuSlyallanclan bln anyo5bnT§
yow §‘Hk ener§lya51w beyo5lla k1Tyoyly ener§lya8a aylanlllsblcHr.
KiTtyoyly ener§8lya MNokO51lnleMk or8awrtlar roYar bo§‘lar 5lrarkla
AT¥Féa IO'planacH.

0 ‘51tHklar xloropla5Mcla yorn8‘claAb+ ya anor8anlk osralclan
ATF 51nle2lar5bl/oll L elik/o3/oMaT3W cleb alalacH. FotO51nlelk
Fo5rorlatsb Jarayonlan, ok5lclally [oSrorlaniSbclan Mars ullb,
K15loroc115b11rok elM5b1M1lalab sMTaycH.

FolrO51nlellk lo5Morlanl5b Jarayow 1954-yHcla ATon ka“blr
el8an ya n “nyk'a8icba:

n-Al)f + n mPanor§ -—— *m ATF

Bbuarayonéa ATFwn§ bo5H bollsLL 1urH xHc1a81 reak51yalar8a
bo&‘Ha bo‘Hb, mnlar blr-blnban reakSlyacla 15bllrok el!aéi8an
kolaklorlan ya reak5lya nalYablcla boSH bo‘lacll8an Tab5ulollar
blMan ary yHacH.

Folo51Mlellk MobSlMorlanlsb reak51lyalan ikk! a5051y §mwb8a: 51kHK
(ballaH) okO51nlelk Mo5rorlanlsSh ya 51kHk bo‘ltagan (balsa512)
lorO51nlellk Mo5rorlawbb8a bo *HhacH.

8§ IKHk o(olo8Morlawsb. By Jarayoncla youw § “Hk ener§lya51 Maua!
ATF b5lnlerlarsbl ucbun 5arfanacH. Brklk [ololoSrorlanlsb
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reakblya5l anaerob 3baroHéa bor8anl ucbun k1$loroé 15H(Hok
el15b1M Talab sTaycH. Aeakmya éayoT”a K]8lorocl ynlliTaych ya
afaHb cbldataycH.

81kMk HolMOrosrorlanlS reak5lyalanéa amyo$inT8 yorm§ Tk
ener§lya8il ynl8an xlorolTIl f0‘28‘al8an Volal8a o ‘la<ll Bunclay
Holal:éasl xlorol T11 Tolekmnla5l elek!;ronlar éonon 51 aHea ywnpgon
po(en5lal8a eS8a bo‘l8an (axHs! payalclafl eleklrorfatl clUsanb
ymboracH. "a(ya<la xlorolT11 Toleknla51 Tusbal 2aryacl8a eSa bo‘bb
Holaél. Elexkl'mon Ta’lut eleklron oYkarmycH! 1121t orgaH
Ko‘cHIrllb. Tusba! 2aryaé8a e8a bo‘l8an ya 3lun (ulrayl
eleklronnlng aksep”on $llaHcla natoyon bo‘l8an ayyal§l xloroH11
Toleknlabl8a say(aél. 3mnéan pllb, elek(ron bo3lb o‘(8an yo‘l
HalgalH (51kUH) 1a$kI1 alMlaél. Bu yo‘lwng 1a’lnt Al5Tlanéa
elek(ronnllMé ener8lya5l erTten(a(ly M2ltlar 18Mrokléa ATF
51n(e21lawi8N1 ncvH xaryanaé!.

8«klMk bo‘lTta8an [o(olo8Morlanl8b. 51klMk bo‘lTagan
lorolro5rorlan15W reak5lyabléa ATF Ho$lM bo‘b5HL bHan b]r ualrOréa,
NAOF say(anlaél ya tolekmlar k151oroé ajrallb cH1saél:

youé Tk

2"AOF* +2ABF + Panor™ + 4H20 --—-—--- >m 2KAOF .H2+2ATF + 0 42H2

Keaklya na(ya5léa HO5MM bo‘laél8an ATF, "AlN)F.H, ya 02
Mg 5(exltoternk rraéon 1:1:1 nl5baléa bo*lacH

51kHk bo‘lTa8an lo(olro$rorlawbsH reakblyalanéa ikklla pi8ten(
11217 680—690 TT K 112unHKéast nwrlarnl ym(nycMl xlorolTIL a
éan 1bora( bo‘Hb, yow § Tk 5pek!nning urun (o‘lalnH yT\ nurlannl
yMHSH xubm$lyaHSa e8a. Il pi8tenl (1217 e$a 670 T T K M2mnHK<3as1
nurlarnl ymlllYcWi xloroH11 a, xlorollll ya bo™Msa pi8TenHaréan
bora1 bo‘Tb, yow §‘bk 5pek(nning Yi$ua MOYarb nurlannl ynH$H
xnbnblyall§a e§a.

1kl TolOkltyoYly 1121tnln§ o‘raro la’5ln na(ya5léa ATF,
ANAOF ;H2bo%b bo*1aél. 5w/wn§ parcHalan15H1 na(ua5lcla Tolekmlar
K1$10roé akaHb cHisacH.

ForO$in(e2Mn§ yow § ‘Hk reak$lyalanéa Ho$lM bo‘18an MABFHA
ya ATF karbona! an8i#€néni o‘2la$HHn$H uclmn $arlManaél. Bu
Jarayon guyiéasi yo*llar blMan atal8a o3HTKCH.
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Fc/lowMerwné woron§‘mHkK reaksryakn yorong§‘léa boracu8an
reakSlyalaréa karbona! anélc!ncl néleyocllar§acba saylanlacll, buwing
ucbun wa’lnw wigéor ener8iya $arMarwM kerak. Ener§lyanl
yorn§‘1ik reakblyalancla bos bo‘l8an ATF éan olaél. KaMn

naranyas”a wunyoiiy, karbonar an§lénénlng ak$eplon nbulora
1,5-cHFoYarcHr.

o
a —o-pl')o
- |
c=0 co o
H-C-OH + ATF

| H -OH

H -OH H
G120 P cH Obo
o o
Kvibnloza -5- Foslal nbulora -1,5- eddbFal:
aH aH
a4-O- bO o CH,—01|CF0
(I:go o o HO-C-COH o
(I:-a—l + y: |C—CJ—I =2
HCOH <I)I I—I-Clt—(]—l aH
brofo opo
OH aH
Krbulora -1,5- éFo8Fal oraHL Toééa
o+ a
- H oo i a4-0-po
axH aH

3-Fo8Fo8H1%eral: k151ola
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Ho3W bo‘18an nbulora - 1,5-cfo3™al C 02w bTkbw b bl50bl8a
o30nHK bWan karbokkllana/l ya naluaga 3-Mo8Mo§H(5eral k18lola
boxN boYacH. HosM bo‘l8an 3-Mfo5Fo8H1:5eral k15lola 1,3-
cHIo5Mo8MM1:5eral k181ola8a aylanacH ya bu]arayoncla ATF xarfanacH.

Tnoralo$ra(cle8lclrofena2a lertenH 15b(lroklcla 1,3-
81ro5Mo8H(5era( k151o(aclan 3-Mo8rogH(5enn ale§lcl bokH bo‘lacH,
bu reakblyaéa MAOF.H, baTt 13b(lrok e(acH.

0
I
0 Ho-p=o0 o]
I | Il
C -—--—- 0 C-H
1 I
2H-C-OH + 2KA3FH —»2H-C-0H + 2H.PO.+ MAOF +
I I
CH,-----0 CH,-----0
1 2 I
HO-P=OH HO-P-OH
Il I
0] 0
1,3-c/ox/o™r.ueralr K/3/0Kr 3-/o$/ohl$eraX alllerLL

Bbunéay ulllb. by reakxAya kalbona( an£1<3néTng ngleyoélar8acba
uaylranHsb 51kHn1ng bHcbn-bb vay(awycbl bo8Alcblélr. Yusonclagl
kel(1n18an reak$lyalalTo(o5T(e2]arayowwing yoai§‘éa ya sorongIcla
boracl8an reak$iyamantng bn-bin8a bo§‘HUHSEINL Ko ‘rbaacii.

VI11.4. 118ley0(1larning parcbalanisb)

Tlnk or8anl2tlarcla boracb8an Toclclalar altaSblnuny1l
larayonlarléa wu8leyocllar Tub 1T abatlya(8a e8a. Ayyalo bwu
bTkTalar bulayra ya (o“*1talaréa 8oalr bo‘lacH8an barcba 8T (e (1K
reakblyalarnl ener§lya blMan (a’tlnloycbl a508ly Tanbalaréan biln
bl5oblanaél. 8bubba512, n8leyoélanung karbona( an8léné ya
8uny8acba parcbalawb5H1 na(ya5léa wnlaréa (o‘plan8an &tyoY1ly
ener8lya ajraHb cb]<"aél ya ener8iya8a boy bo‘l8an Tax5u5
blnktalar -ATF nln§ Takroer8lk bo8‘lanéa (o‘planaél. Blros
n8le\oélawlng (T k or8anl2Tlaréa balaraé8an ya2llasl Maua( nla!8a
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ener8iya yelka/lb bensb bllan cHe8aralanlb sioltaycH. LWarnté
parcHalan18H1cla blr pgalor oralls blnkrtalar Hosll bo‘llb, bu
bilnkTalar Mrlk or8anl2tlarcla ucHrayéi8an boBHsa or8anlk
Toééalarnlng asosili 1a5HkIM elacléan yo8*‘ kl5lol;alar,
atlnokl5lolalar ya bo3Hua bLlUatcM TaHkubllar Tanba! Hatcllr.

Tink or8anl2wilar larklblcla ncHraycl8an barcHa pollkaxancMar
ya OM805axarlcllar blr sal:or lertenl:lar 1$H{lroklcla ayyal
Tonobaxarlcllar8acHa parcHalanacll. Hox bo‘l8an
Tono8axanpglarnlfé reak5lon uobllyall ancHa pa3! bo‘Hb, Keyinsi
alta8H1nuy reakSlyalancla kHI1rok el3H! mcHun wnlart Ta’1nt
rllaclorcla8l ener8lya bHan la’tlnla8H kerak. Bwun8a erkln
Tono8axancllarnl ener8iya8a boy bo‘l8an blnkTtalar blan
reak5lya8a kt13lU b, osrorl elrlar HoxIM yllsH Culayil ewlllacl.
Erkin Ttono8axanélarlln§ lo5SMorlanl5H reak5lyalan wlarlling
parcHalarl5H1c1a81 TmH 11 boSAlcHlarclan bln H15oblanacH. Bunéa
reak5!on ~oblllyaH )Lal:éan Tono5axanélar8a w$bal:an birtuncHa
lMaol bo“18an MoMorf1 eFLLar HoslM boMacl ya $Hu SababH bu reak$lyalar
KO0 ‘pincHa Maolla$Hrn$H reak5lyalan Meb Hat aralaél.

Mono$axancMaring ro$rorH elMHan, xu$u$an, §1lmko/a-6-ro$ra<
Hu)'ayra ya MO'ulTtalaréa ikk! xIM yo‘lblMan parcHalanaél. BtncH1
XM parcHalallU$H MMcki bo$™1cHéan 1borai bo‘Hb, ayyal, §1ukora-6-
lMo$Fal ikkiia mucH wun8leroélM blrlkta — plruyal kl$lola8acHa
parcHalanaél. Bwu |arayon kMorocllix 5HaroHéa boracH ya anaerob
parcHalaw5H yok! koWt cleb alalacH. OHkoll/éa |ucla kaT ener8lya
aJralb clU”aéH 1kklncH1 bo5AlcHéa e5a plruyal: k151o'a karbonal!
an8i1éné blMan 5Smny8acHa IO'Hu parcHalanacH. Mono5axanélar
parcHalaw5H1n1n8 bu boSAlcHL Fata! k151oroél 5Haroléa bor8anHsi
ncHwun aerob parclUlMarwH yok1 Mi-rnkarbon lo5lol:alar Krebx akA
Meb alalaél. Ko‘plncHa bu Jarayon 5liral: yokl Kreb$ 51kH éeb
yunMlaél. Plwyal k15lol:anlng karbona!: an8lérlé ya 5uy8acHa
parcHalat$H18a blr sal Or oraHs Toééalar, €1- ya Llkarbon k18lolalar
18HMrok eHb, nlarnt8 bilr-bln8a aylalll$H1 Hallaéan 1boraz.
Ollko/a-6-Fo$Fallling birllclM yo‘léa parcHalanl$H1l ikkua wmcH
n8leroél blnkTta Ho$M bo‘IBHL blMan bor§anHsi ncHwun bu yo‘l
Ko ‘pLLicHa é1xolOT1k parcHalanl1$H éeb HaTt aFakéb
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Cluko2a-6-lo3ralnlng ikktcH1 xH parcbalan181nl wnniMé
ok51cllan18bl bHan beyosiia bo8‘Ha. Bunéa §lukora-6-Mo8ral(lan
birtoleknla karbona! anélcincl agaHb cbishsM TlayH besb n8leroérl
bwkTalar — pen!;02alar HoslM bo‘laél. SHuwWNE ncHun bun x1La81
parcbalanl8H ko‘ptcHa penlUa/ox/a( HKH yoki u8leyoélarnllié
apolorwk parcHalan18H1 éeb alalaél.

VII1.5. 1]8leyo(1larwnE ba/T bo‘H$liA ya $o(rLlbl

8uycla yax8H1 enyél8an oéély 8Hakarlar - Tono8axancllarfa
parcHalantaséan o1éT, icHak éeyon or”*all son8a 30‘nlaél. Col8an
n8leyoélar o3Hkoz2o0n-1cHak yo‘Héa 8Hko21€ bo§‘lar £18roH21it
ka(aH2loycH1 Tertenllar-§Hko2l1éa2alar 1la’sil1 blMan
Tono5axanélar8a parcbalanaél.

Kraxtalnlng parcHalaw8H1 os‘12 bo‘3blMé‘léan bosblanaél:
KraxTtal 30°‘lakéa 1,4-8Hko21é& bo£‘lanll parcbalayél8an atHara
NertenH 1a'sinéa al3Ttan parcbalanaél. asosan iMléicbka icHakéa
parcHalanaél. Makora, 12otall;o2a, laklora ya 3axarora alobléa
8Hko21€azalar-tallaza, 120 Tauaz2a, laklara ya 3axarara la’slnéa
éléroH2lanaél. CHunkl osb”020l o3n be21r 8HIrasl larklbléagl
atllara lNerrenW 1léicbka icbakka uuy!laél, bu NertenHar lcbak
Munlayralanéa 3TCerktaéH lekln icbak yo‘H8a a]rallb clUsTayérl
é13axanélar tobak Hulayralannlng icHiéa 81éroH2lanaél.

n8leyoélaring bulllnlay barTt bo‘lM3Higar1 Ho3lM bo*‘l8an
Tab3nloHar - 8lumkora, 8alaklo2a \a [ruklora icbak bwu]ayralan
o”aH pon8a oYaél. lcbak yo‘Héan oYaéi8an §lmkora yena gon!
bMan Mfarfa bonb, bu yeréa blr LI18T1 msblanlb ~olaél, ]18aréa
81mkora §Hko8en8a aylanaél. Blr Lz T1 a0n oainl bllan bo3sbsa
a’ro yalo“ltalatTt§ bulayralan8a yeHb boraé!.

OHkofenwn£ 8inle/l ya parcbalaw8bl. OHko8en ywuson
ToleknlaH poHsaxané bo‘Hb, J18aréa Ko‘p rTuéoréa lo‘planaél.

N8aréa §Hko8ennlné 51nl:e2l ucbun ATF laol BbHrok elaél.
OHko8ennT§ 3inie21 §lmko2anl éek3ok3nara MertenHan ya ATF
13burolaéa lNoslorlanlsbl nalya8léa bo3lM bo“1aél:
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Olukora 0 1nko2a-6-lodral 01uko7 a-1-lfodlralr

Ho3/1 bo‘18an §1ukora-1-loxa! éMko8enning 51nmleri<la 15HMrok
elaél. Binncbl bo5alcHclaélnko2a-1-Mo5Mal bWan 1ITF o ‘raro 1a’sir
elb, nnclMnéllro5lral;-éluko2a ya plrolosiral box1 bo*laé).

Olwukora-1-Noxra! +F1TF <—1 11BF - 8lmkora + Plrolo5Mal

11nélnéllro5Mal;é1mko2a

(1KOF-£1mkora)

Clluko/a Te(aboH2nHMWE wwiny 8xertas!.
1.1181eyoélaTllN§ 8MKo8en Ko ‘nnl5H1&a81 2ax1ra8l.
2. OHko8ennT§ 5arl elMH5HL.

3. 0lnkora kalaboH2 L.
Olukora u8leyoélarnlné ener8ellk ya pla5SWk Tvnk5lyalarl

0 ‘rla5léa bo§‘loycbl balua roHn1io ‘ynaycH, cHunkibo®Hua HaTTa
Tono5axancllar §1mkoraéan HosHbo‘HBHL ya akb1lncHa LLrH 1uTtan

TonoS5axanélar §lmkora8a aylanl5H1 TuTk1n.
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VII1.6. Yuley(k/lanHn8 anaerob parcbalanlkbl. CHkoH/

CcC02+ H2 + ATP

OHkoHx Jarayoni blr necHa bo3”tobéan ibora(:

1. OHkoH2Tng blnncbl bo5Alcllicla §1lmkora 1b$lrorlanaél ya
é1nko2a-6-ro$ral8a aylanacH. Bu reak5lya 8ek5olana2a [erwenH
15blMrolacla karaHrknacH:

8ekboklna2a
Clnkora+ATF oo 8lukora- 6- Noka(+A3F

01mko2a-6-I'o5Mar o‘3ltHklar lo‘alrablcla bosbsa yo*‘l bHan
baTt bosH bo*H8M TnTk1ln. KraxTtal ya 8Hun8a o ‘x3ba5b larklblcla
81mko2a 1mlLYcbl pol~axancMar losra( k15lola bHan reaksiya8a
K1n3bl5bl LrayH baT 8§1lmko2a-6-Ioslar bosl bo‘lacH Bw Jarayon
0 ‘51tMklarcla Ko‘p wucHraycH8an loslorHara Mertenl 15bHrokléa
borac/1.

2. OlWkora-6-roslralr 12oterlanlb, IrukTora-6-MNo~raléa
aylanac. K.eakslya lo5lo8lmkotula2a IertenH 13HL;1Moklcla
lerlaSbacH:
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CH,—O—p-=o

OH M ,om
Clnko/alo”lall/.oTera/a ’
v * g *
HoH \ r |y
HO N OH H > OH
HO H
H OoH
81vio2a-6-{08ral

I'uklo2a-6-losral

3. Naybal fas1 reakxiyaéa [Tuklora-6-lF'oxal” yana blr rmarla
No8lMorlanaél ya [lruklora-1,6-cl1lo5Maléa aylanacH. Keak5lya

Mo5SlMolMwk!olona2a Mertenll 1511!1roklcla kalallrianaél ya blr Tolekula
ATF SarlManacH:

H (I)H
|
O=|:I)—O—CH, O=p-O-CH,
OH oH OH
OH A
yH HO/ *+ATF H HO, OH
n@—{ croon H ” CH2-O—pro
OH H OH H OH

['TKToxa-6-Ioklalr vkl o/a- L6dToulal

4. Ho5WM bo‘l8n [Muwuklo2a-1,6-c11Mo5Mal alclola2a lMertenT1
15blirokicla 1kkWa !nmo2alo5MMal-3-I"o5MoélM15ert al<3eflcl bllan
o8l oclMok51al5elon8a parcllalanacll:

(I)H
O=p-0O-CH, OoH CH,OH
alclola/a | |
OH OH Ir CH,-0-P=0 c=0 OH
o | 1 | |
\H Ho/ OH  H-c-om on + CHh00
0 PI-O | oH
e
OH S
"ruklora-1.6-croxral 3oaroeH ™ ern ro$rocliokval$elon
alcleBlcl
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5. Yusioncla8l reak5lyacla bo3/1 bo‘18an [o8locliokblal5elon
bu]ayralarcla lo'planwabclan, T o 2alo$lai-120Teraza lertenl’!
“burokMa bar clolt 3-I'o8lMo§H18enn alcle§lcl8a aylawb wwrachb:

OH ﬁ
€H,-0-p=0 Ino2alo8allroTerara
CH,OH |
OH
ro$lroclrok$lal:5e{on 3-T'o8rog1:5enn allk8icl

Bunéan keyln§l reak5lyalaréa lasa! 3-ToSro§1M5enn alée§icl
15bnrok e18anbs1 ucbun mnln§ tlsclon clolt katayll !nraéi, bu
e8a reaksiya Ko‘prou 0‘ng§ roton8a uarab kensblllan c3arak beracb.
Blnobann, IrmnklrO2a-1,6-cblfo8ratlng blr Toleknla8lclan 1Kkn
Toleknla 3-Fo5ro§lk5enn allle§LL boslM boYacb, (3eb bl8oblaSb
TWUTKIN.

6. Neybalclas1 reakblyacla 3-Ioslo§LL5enn allk§lcl okmclawb,
3-Fo5ro8b(:8eral kl15lola8a aylanacl. Bu 8HkoH2nTE£ a5051y
reak5lyalanéan bin bo‘bb, nNT8 TUTly Ko‘NwbSbl unylclaglchba:

o
I

CHOH OH + + AEF + H,P04— > COOH + NAB « H2ATF
CH-0-PFO rﬁﬁﬁiﬁ“ CHOH OH
OH CH,-0-p=0
O
3-To$ro8bT5eral Msllta 3-ro$ro8§Llsenn allle§1é
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Ynsonéal8l reak8lya lenélatab5l(lan Ta’'luT bo‘M8blcba, bwu
reak8lyanl kalaH2loycbl (no/afo$lralcle§iroéenal/a Frertrenlning raol
~18nNw WMAQO (asbkl aMaél. 0 ‘8itllklaréa bu Fertenlwn§ laol
~18rw 8iraHcla "AOF bart 18blirok erl8bl TuTkin. 5bu blan
birsa reak8lyacla AP¥ ya rosra!l ki$lola bat pgalfnasMb, 3-
Fosfo8Hl:3enn aMeS8§lcining okb5lcllanli8bl nalYa8lcla agallb cM”~yan
ener§lyant§ ATF §a aylani8bléa 18bl:lrok elacH.

3-fo8lro§H1:8enn alée§M wng ok8l(Mani8bl bir necba bo8dAlcbéan
lboral. Keak8lyanin§ binncblbossawblla rmoxarosral ée§liiro§ena2a
FertentlNiNg blrorla lnplfofan solcM§‘l bMan "A 3 o‘Ha8léa
KoTplek8 bo3sl "MacH:

NAO+ + HE- Tertell < H5- lerten! - *AO
Ho81l bo‘l§an "ABb-Terten! koTplek8!1 No8ro§lNzenn al<3e§lé

bMan o‘raro reak8lya8a kt3Hacll. Bunéa lo8ro§lH8enn aMe§lé
Fertenltnlné §H-EnrmM bllan b]nkaél:

0 0

él 1

— CH—8—erwen! "AQ

+ H84 -Ferwen!; - |

CHOH < . CHOH

1

CH,-0 CHZ20
| |

HO-P-OH HO-P-OH
I I
0 0

KeyincbaHK bun KoTpKK3 cle§l<lral:alslyalanlsbl naiya3iéa
lo3lo8MM1:8enn aMe81€n1n8 1kkHa yoéoroé aio 71 lertenining laol
st 1 H18oblan8an "A O yok! "ABF¥ 8a Ko‘cbaéi:
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OH 0

CH—8— Tlerteld KATI C~5— (erTeT

| > I

CHOH - CHOH

' ¢

CH-0 H-O

m | |

HO-P-OH HO-P-OH
I Il
Y 0

Oeélclralal8lya reak8lyasl<3a MAO yoki MAJF uayTar/lacW.
Bunéan TasWsan, 3-Fo5Mo81n$eral ki5lola b/lan 515in ~olc8Y o~alh
alSlla$b8an Merten! bo$M bo*lacll Bu kotplek5larlobl<3a ener§lya8a
boy bo‘l8an C~5 bo§‘ bor. Bu bo8‘ al<3e§1é 8urub kl$lolall
8nwbl8acba ok51<3lanlsbl naryasllla bo5M boYack.

Keak51lyanln§ naybaiclasi bo$aicbi1<gaT511-Merten( Mo5MoroMr8a
ncbraycH. But3a al!blM-TFertenT bllan loMaT k151loTa o ‘rln
alwabblnacl, maTyac3a Takroer81lk karbok$iro$raTsae§abo‘18an 1,3-
clrosro8m$eral Ki$loTa osMbo“laal ya 5H-MennenT agallb cblsa<3l:

0 o} m
I I ?
C~$ — Certew C----m-- 0~P=0
1 I 1
CIHOH (I)H + H2P044 — > (I:HOH OoH + H3 " leteT
CH-O-p=0o <H 0
OH |
HO-P-OH
I
0

1,3-cMo$ro8UTSeraT ki$loTa

Keak5lyanln§ keyln81 boSAlcbl<3a 1,3-clro5Mo8Miseral k1510Ta
ABF blan sayTa lo$rorlani$b reak$iya$i8a kilbblb, ATF ya 3-
ro5ro8Mr$eral la$lola Vo3I alackl. Bu reak$iya Mo$roSiir$eraTkinaza
lertenT! 15bT1rokicla kaTal21lanapnl:

127



— O~p=o COOH

I OH
CHOH oH + AOF (fl—(]ﬂ CI)H+ A
(I)H —O—[I?:O CHZ,—O—[)IZO
OH OH
1,3-c11F08MofM{Beral K/510la 3-T05Fof]115eral
k!51ola

7. CHkoHrwné naybaMaé! reakblya5lcla 3-I'o5Mo8M(5eral k!510la
Fo5lroéH15erornnla2a Mertenll 15bWroklcla 12owerlanlb, 2-
Mo8lro8Mi;5erortwla2a NertenH 15bllroklcla 12oterlanlb. 2-

lobro8H18eral: k15101:aéa aylanaél:

COOH COOH o,
| Fod oyl [TrerowmlLira
CHOH OH = -=mmmmmmssmemeees > CI:H— O-p.=0
CHZ-IO—DZO cHoH OH
OH
3-Fo5rogirseral k15lo(a 2-lo8ro8HL1:8eral:
K!8lola

8. Maybalcla81 reaksiyaéa 2-Mo8ro8Miseral: Ki51ola bil Tolekunla
8uy ajraH5bl blb5ob|8a [oSMopllilyal: k18lol:anlmé enol 8Hakl18a
aylanacl. Keaksiya enola2a lertenH 15blroklcla kalraHrknacll:

COOH COOH oy
| enolara CI: o - ||:)=o ‘MO
cH 0-P=0 -
: | i POty
CH, OH

CH,OH OH

2-I'o8ro8Mi8eral k15lola loSlMoenolpllllyal: k151ola

Yunaonéasl reakblya ener8eHk nwusa(ayi nararéan tayut
abartlyal:éa eS8a. CHunk! enolanl5b reak5lya51 nall]aSlcla icbki
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woleknlar ener8iyarnns uay(aclan las51tlanl8b| LLMayW enerfiyas
KaT bo‘l8an ellr bo§‘ ener8iya8a boy bo*‘18an lwFal: bo§‘§a aylanacH.

9. Foblroenolplruyal kl5lol:a piwya(kinara Mertenl 18bMroklcla
0 21Mn§ ener8iya8a boy bo‘18an MNosra! §nwbiMAOF 8a ko‘cblracbh
ya ATF Hbs11 boYach. Keak5lya nalya8lcla enol sbakMasi pluwyal

K181ola bo8|1 bo*‘la(b:

CH2 OH CH2
C—0~ P=0 + AUF plinyaiicwara { _ oH + ATF

CIOOH (J)H ____________ - (JOOH

lo5Moenolpliilyal” k151o0la enolplwyal

10. Enolplwyal k151o(a 0 ‘r-o ‘21(3an plwya! k151o0la8a aylanaél:

CH.
I
COH c=0
I I
COOH COOH
enolpllilyal: kl15lola pIAlyal ki5lola
11 Plrmyal k15lolaclan, a3osan, laklal k18lola boSM bo‘laél.

Plwyal k15lolanln§ laklal k18lol:afacba say'anM5bl "AO.H,
15bbrok1éa atal8a o3bacbh, bu]arayon laklalcle§iclro8ena/a ertenfl

15bbrokl1éa KalaH21anacb:

CH,
laKial3garoSereca
CO+"AO-H, ---=-==-mmmmmmmee- m CHOH+"AO+
gOOH COOH
pilllyal ki8101a lakla(: k151ola

Y1H.7. 8kral kl»lo(a 8lk. Krebs 81kH

Plwyal k|51o(a aerob 3baroiiéa MO'Hp ok81élanl5H| ncbun ayyal
lMaollabb8an blnkTa alielll-KoA 8a aylanaél. Hosl bo‘l8an bu
binkTaniMé keyinst LKJcHn Toééalar alta8Hlnuy1 ~arayonlanéa
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nwM T abatlyal«a e8a bo‘l8an or8anlk kl15lolalar altabMnuy18a
bo§‘ba bo*lach.

T1nk or8aw?2rnlarcla, xm3u3san, o‘51tbklar liarlabléa or8anlk
ki5lol:alar Ko‘p bo‘18anb81 ucbun mnlar abnasM 77T 0‘r§8ars5b8a
aloblcla abarwya! bewb kerak. Tunber8 o‘5ltbklar larlablcla
or8anlk k15lolalartn§ aerob ok5icllan15blcla 15bbrok elacb8an bir
~akOr cle§laro8ena2a Mertenllarl Tay)mcll8lw atula8an ya S5bunga
ab051anlb, or8anlk la5lolalatt8 altabbTnyY1 51kllan 1bora1 ée8an
8lpole2aw yaral8an. 1930-yllarcla 5enl-Oercb Tn5kul KO‘alTta-
larllan layyorlan8an alytatn§ nala3 ol3Muw o°‘r8anl5b m5l1llla
obb bor8an la]nbalarllla cbkarbon k15lolalaréan 5uk51nal, MmTaral,
ok5alo-al5ela! ya Tala! laSlolalar .LllhA kaT rwsackvlla bo*15acla,
nala5 ob”b Jarayonirt bb' necba barayar 1e21a115b1nl, ya’nikalabiik
1a’51r all”b xmbmblyall8a e8a ekanb81lnl awula8an. 5enl-Oercb
kabblMlyounln§ tmub1T1b81 INnk or8atrtlarcla bu reak5lyalarii
kalab2loycbl lie8iaro8enaza lerteTlan Tay)uéb8§l1 anls-
la8anb8§llUacbr. Keylncbabk Kreb5 5l1iral k151ola bllan kelo§lnlaral
K15lola baT nala5 ob3b Jarayoni8a kalalHk 1a’5l elM5b1w anlsala8an.
Il ok5aloalbelal bHan plruVal kl15lolaclan 51lral k15lola bo5Il
bo‘b5bT11 anluyla8anclan 50‘ng, 5enl-Oercbwng élkarbon la$lolalar
$1kb lo‘lcbnlb, MrTuncba o ‘28ar!1nl8an bolaléa cb- ya lnkarbon
K1$lolalar (5Mral k1510la) 51kb yok1 Kreb5 51k MNeb alalacb8an bo‘lch.
0 ‘51tbklaréan Kreb5 5lkbcla 1$bllrok elmycbl barcba orabs
blnkralar ya bu reakblyalarnl kalall2loYcbl lerten! 515letalar
FOpMgan.

Kreb8 mMKIMnTt”™ ayrit reak8lyalan

Kreb5 51kMn1M8 binncb1 bo$icbllla al$ellN-KoA ok$alo-al$elal
1a$lola blMan o‘raro reak$lya8a kln$blb, 511ral K1$loTa bo$I sllacrl.
Bu reak$iyani kalal2loYcbl Merten! kri5lall bollla agabb obn8an
bo‘bb, $urai$inielaza Mertenit Meb alalacll. K.eak$iya ener8iyani
yu$b bllan boracll ya al$ell-KoA larkiblcla8l Takroer§ik bo§‘éa
KO‘plan8an ener8lya bl$obl8a atal8a o$bach:
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COOH
cl-o I
I— C~8- KoA

CH, !
al8elll-KoA

CH,
+HOH

-HOH
COOH

ok8aloa!8e(al: K]$lo(a

ar'nokl15lolalar 1

CH,-COOH

HO-C— COOH + H8—KoA
I
CH COOH

5Kra{ k!51ola

n8leYoeélar

[ a{5e{/1-KoA

Cor
aENN-KoA | 2
COOH

COOH
ox5alo8yK51ral

a-Kelofwrara(
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Bu reaksiya siaylar xarakleréa e8a bo‘lb, nnin§ tuYoranall
0‘n88a, ya’ni siura! k18lofa bosH all'b (oTton§a 51L1éan bo‘laél.



5ural k1$lo'a Halsanln8 wubrt Talr8ulol;lanclan b1 Hl18oblanacll.
511mnlné ncbun bu Jarayon 511ral 51M1 cleb M aT alalacH.

naybalcla§l reak5lyacla HosM bo‘l8an 5Mral k15lola
ée8léralal:5lyalanaél ya 515-akonll k151o'a HosH siHacH. Bu reak5lya
akonllara Nertenn 15Hnroklcla kalaH2lanacH:

CH, - COOH CH COOH
| = ]
HOH
HO-C COOH C- -COOH
+ HOH
CH2- COOH CH, - COOH
5Mral ki5lola 515-aKoni Kl3lota

Key1n§1 reakblyacla 515-akonll k15lolia yana blr Tolekula 5Suy
blnklTtb, 120HTON 1<ablola8 aylanacH. Bu reak5lya Hat akonlara
Mennenll 15H11roklicla lerlaSHagél:

CH COOH cu, -COOH

-COOH + HOH C- COOH

CH,- COOH HOH HO-CH- cooH
815-akowl k15lola 120511ral k15lola

Noybalcla§l reak5lyaéa 120511ral k151ola cle§lliralal5lya8a ucHrab,
ok$alo5uk51nal k15lola8a aylamacH. Bwu reak5lya 120-511ral-
ge§lclroéena2a Nertenll 15blMrokicla kalaHrlanaél. Fertenining Maol
A15Twl1 1YAPF 1a5HkH alacli:

COOH
- |
CH,-COOH o CH2
CH- COOH CH2
0=C — COOH CIO
ok5alo5uk51nal Kl15k>1a COOH
a-kelo8lmlaral
k151o0la
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KeyTsl reak8lyacla ok8alo8mk5lna! kl$lola éekarboksllan/l,
a-kelo8§llllaral kisioia8a aylana(b:

COOH
CH,-COOH |
| - co,
(i H-COOH cn2
O=c — cooH ﬁo
ok$alo8uk8Tal: 1o8lola COOH
a-ke(o£lml:aral
Ki$lol:a

Yuponcla£l reak$lya wirayH Ho$H boY8an a-kelo£lnlaral” kl$lola
yana clekarbok$lLLanacH. BuJarayon plunyal: k181lolant8 ok$l(31ani$bl
bHan boracH8an éekarbok$lUaw$H reak$iya$i8a o x$Ha$H bo‘Hb,
blr necba bo$salcbéan iborai. Bu reak$iwyacla bat ertenlTnf
Mao! ai$71M bTPF, "AB, KoA 1a$Hkll allacH. Meak$iyanin§
buncll bo$atoblcla $uk$inl-bTPF bo$l bolacH:

COOH ﬁOOH

CIH, CH,

1 | -

CH. + |/bTPF CH, + CO,

B

] Il / b

COOH O Hs
a-kelo§lmlaral kl$lola $uk$nM-FTPF

~ayballlas: reak$lyacla yumsaonclag8] koTplek$ kolerTtenl-A
blnkTa bHan reak$iya8a kili$bacH. buncla bTPF gsaylanlacll ya
$rk$1wl-KoA Ho$lM bo‘lacH:
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ﬁOOH COOH
CH2

cn2
H 5\
GH, + H5—K,A - > CH, + AbTPF
cI: 25 K A H5
r > Tpr I o
O H57 o)
3nK3TIM-bTPF 81k81IM11-KoA

Keyilé1 reakmyaéa uaylarllS8an bTPF [Mpoaléeéléro8ena2a
Merwenii [3MroklLUa oxk51cllanacll:

H5"bTPF + "A3D -—---- > |/\bTP.F + AAD o H2
H5

Ener8iya8a boy bo‘l8an 5umk$1lwl-KoA blr Ttoleknla [oslal
Kl$lola ya COF bWMan reak5lya8a klM5bacb. Keak5lya nalua5lcla
CTF ya 3uk3sta! la5lola bosW boYacll. 5bu blan bir§a kol erten!-
A “aylarllacH:

COOH COOH

CIH, + C3F + H,POg w CH, + CTF + H56—K A
| 2 |

CH, CH,

I 2 ]

?IN KoA COOH

o 5ukb1na(: k151lola

5nk51wl-KoA

8nk5lnal ki5lola ok51(3lanlb, NmTara! k37 kiiaéa aylanacH. Bwu
reakbSlya Hnk orfaw?2Ttlarcla, Jutlaclan, o‘51ltMklar<3a Jucla kKo‘p
larsal8an 5uk5talpe8léroéena2a NertenH 15bnroklcla kalalrknacH.
Fertell wné laol M1$nMw FA O la5bkM safac.
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COOH COOH

SH +FAB + H  +FAOH
| ]
CH2 CIH
COOH COOH
8uk51nar lo$lo{a Mvrnara! kl51ola

81k1nlng naybaiclasi reak$lyablcla Mmtara! k151ola bir Toleknla
wy biMkinb, Tala! k18lola8a aylanacH. Bu reaksiya mtara/a
lertenl! 1$bllrokicla le2labbacH:

COOH COOH

| |

CH HOH CH2

]

CIH HOH CIHOH

COOH COOH
Mmtara! k15lola Tala! ki$l01a

Ho3H bo‘l8an Talall kl5lofa Talalcle§léro8ena2a [lertenH
15b1:1Mokl(la okBaloal8elal kl15lo0la8a aylamacH. fFertenlnln§ [laol
a15t1r1 1a5bkI1 gHacH:

COOH COOH
|

SHOH + KAB + ¢=H  + MAB-H
|

éH, CH2

| 2

COOH COOH

Tala! Ki5lol:a ok5aloalbelal ki5lola
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51lwnéay uylllb, ymgonpga kKo‘nb o ‘TMN8an reak5lyalarcla
ok5aloal!5elal k151o0lanin§ yané1|7l an Hosn bo‘Hyb]cla al8ell solcHular
karbona! an8lclncl bMan 5uy8acHa parcHalanacH. 51k1nln§ Har bk
aylan]sH|cla Bbilr woleknla al8eTlM-Ko/l reak3lya8a ktn3HLW , 1kkl
Tolekunla karbona! an§lclné alJraHb cHlsacH. O eTak, 31kl 1o‘x10y81/
18H1ab 1mn8H1 meHwun Har yaa! aT3elld -KoA okb5lcllanlb Wl n3M kerak.

Kreb3 51kH lNauya! n§leyocllarnl etas3, baHa bokHua bw kTalarT
Hat oksll asHéa raol leHllo k eTafl. klplplarwn§ parcHakTt3LlW
nalu,a8].|7la Hos3M bo‘lacH§an yo§‘ kl$lolalar ok81lélanl8H reaK&yaSl
WrayH a!'8enl-KoA §a aylanacH. OeTtak, yo§‘larnt§ parcHalaw8H1
naTyas3lW a aJraHBb cHluacHS8an ener§8§lya Hat Krebs 8k orraH
TeTaboHkK ener§lya8a ayknmacH. Ouysllar parcHalanl8HWa Ho3H
bo‘lacH8an attokl8lolalarnT§ alta8H1lnuY1l naluya8l(la, asosan
§lmlatval, asparTal ya alanln atlnokl8lolalar Ho3lMN bo‘lacH. Bulatln§
cle2atlnlanl8H1 nalu,a&éa Ho3M bo‘lacH8an kelokl18lolalarb aT Krebs
KkHcHlia 10‘Hpg ok81lcllanacH.

51klwn§ aso&y Fnnk8lya8l aT3ell -KoA yokl 8lklcla 13bllrok
elacH8an bo3Hua blnkTtalarw bos3M ulls3b xm8/|81yar|§a e8a bo‘l8an
barcba toclclalatl karbona! an8lclncl bMan 3uy8acba parcbaksH
eTa$, balkl 8bu Toclclalarcla Tn)a88atla8b8§an kltyoyly ener§1yau.|
ATF Toleknla51 3bakHcla to ‘plan§an TteTaboWMk ener§lya§a
aylanl;ln8bclan Slora!. Kreb3 3McHéa beyosla ener§1ya§a boy bo‘l8an
blrlkta — ATF bo8H boYTaychb. 31kinin§ OKB8lcllanlsb
reakslyalanéa, aso3an, "aylarM§an kolFertenWMar — ~A B .H 2,
"AQF.H, ya FAO.H2Ho3M bo‘lacH. KeytcHaHK bu bwkTtalar
eleklron o ‘lka2uycbl 313leta orfaH erkt kl3loroé yoréarvléa
ok3lélaws3H1 TwulrayH wularcla lo‘plan8an ener§lya ATF 8HakHcla§l
TelaboHk ener§lya8a aylanaél. Kreb3 31k Tn§ Kko‘p§Ta oraHs
TaH3ulollan bW salOr 3 el k reakslyalarcla 81 Hrok elacH. A3painal,
§lumlarta! ya alawn atlnoklslolalar ketlO 8§lu'aral, ok3aloalselal ya
p].Ty alkislolalating beyoslMa arlrfMawsH1 yOKlqayla atlnlawsbl
reakslyalaniia Mo3l bo‘laéb Ynuonéa kelltl§an atrlnoklslolalar
bW artcll attokl3lolalar bo‘Hb, keyTcH aH K nlar og3ll ar 81lnle21<3a
BHln ok el ycll barcba atlnokl8lolalatin§ bo3l bo‘H3Hlcla 13H1Wok
elacl. 8Hu bMan bH8a §1lulatal ya aspaiia! lablolalarpunn batl a

plntlcWn as3os3lanw Ho3W allslMa W at Tlaol IsHurok elacH.
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Brobann. nuklet kl18lolalar bro51nle2l baT Ko ‘p Jlbalclan Kreb§
51kHclaél Tab5mnlollaTlng alta8blnunyl8a bo§‘Ha. 1lnclan Fasbsan,
Hulayra ya lo‘altalar MaoHyalléa TuH 1T aHatlyal8a e8a bo‘lfan
porinn Halsalar HosH bo‘HBHL Kreb5 sikHwng faol TaH8Mlol;l
H150blan8an 5uk5TM-KoA orsaH atal8a 05Hagl. Hwu”ayra ya
lo‘ulralarcla yo8‘lar 51nle2lanl5H1 Hat Kreb3s 51kH bWan uryly
ray15bcla bo§‘Tn. Blnobann, n8leyoélar, or8anlk k151olalar, yo§‘lar,
arlnokl5lol;alar ya oubHlar Matpa nukleT kl5lolalar o ‘rlablclagl
o‘raro Tunosaba! Krebs 51kH oryaH atal8a o™HacH.

V111.8. C>1lnkol.a-6-No5Malwing apo(onnk parcbala8LL.
Penlo/al"oxI"al” 8k

n8leyocMNawlng §Hkolllk yo‘1bHan plrmyal; k13lola HosH allb
oKkb1c11an18H1, nlarnlné parcHalanl5H1claél a8051y yo ‘1l H150blanacH.
3Hn bHan blr8a barcHa Hrlk or8aw?2wlaréa, ~utlaclan, yuksak
0‘5lTHklaréa bat £ek502alatTE£ yana bb Tull 7 yo‘l bllan
ok51cl1an15bl awalan8an. Bu yo 11930 — 1940-ylllaréa oHTlaréan
Y.A. Ek8el8arcl, O.Yarbur§, ¥.ElpTtan, F.01kken5lar loTowclan
ka8blMeH18an bo‘Hb, ko'p!ncHa n8leyocHar1lng beyosWa okb1cllanlsbl
yok1 'o8ro§lukonal yo‘lpeb Hat alalacH.

Penioz2alo3lra:r 8lkHcla Hat, xuclcH 8HkoH28a o0 ‘xs5Hab,
ok8lcllanmnycbl blrlatcbl Tab 51101 §imko2a-6-Ioslfar bl8oblanacH.
Biloy bu 5lkicla n rukioza-6-Foslfai8a aylantaycH ya ATF
yon3arlla ikkinchi1 Talia Fo*roHantaycH. 8 Mn sababH 81ukora-
6- ['o3lal beyo51la okblcllawbb yo *HblMan parcbalanacH. Penllralosra!
51kH MaT1 ancKa Turakkab”arayon bo‘Hb, 12cHilllk bHan boracHSan
blr aaior reakSlyalarc!an iborai.

51k1n1n8 bartc1 bo3gkHMa 8lvkora-6-Mo8lal; oxk8lLUlanlb, 6-
loblral§lmkolaklon k15lola HosH arlacH. Bu reak5lyanl ka(aH21loycH1
81uko2a-6-Io8ralcle8lciro8ena2a lerrenl;1 o‘51tHklar Mo”knaslla
(ncla ken§ larpalS8an bo‘Hb, Toclclalar alta5H 11T Jarayonlcla kalla
allatlya!8a e8a. Fertrenlnling laol sislllit "A B F FasHk siHacH:
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o ¥ B
H-C-OH H-C-OH
: 0
HO'CI'H © + KASF +—— HO-C-H +ABF *H,
H-C-OH H-C-OH
| |
H-C--—- OH H-C----- OH
CH,-0-p=0 CH20-p=0
|
OH OH
§1nkora-6-Fo$lral 6 -Fo$FaréwmkoiaKion
K!51o(a

6-Fo5Fo081lymnkolakl:on k18lola §lymkolaklona2a Fertenwm
BlM1irokicla §1clrol2larb, 6-Fo3Fo”ynkona* k1510la8a aylanac!].

o]
& COOH
H-C-OH H-C-OH
HO-C-H O fl_Q_H> HO-C-H
H-CI-OH H -CI-OH
e OH H-C-OH OH
(I:H,-o-pI:o ¢ ,-O-PI:O
CI)H <|3H
6-Fo8Fal:§lukolaklon 6 -FosFo8iynkonai
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KeyT8l reak8lyacla ok8lc!lanl8b yo‘H bHan boracHg§an
clekarbok811lanl8b LWTrayn lo8ro8§lnkona{ kl8lolaclan pelloralo3slra!
Mo3MN boMacl. Keak5lya nalua3lla bH Tolekunla karbona! an8lclné
ajrallb cMuyacH ya blr tToleknla "A O f qAaylanlac/l. Bu reakblya
Fo8lro§lnkonalée§liclroéena2a rertell! 18bllroklic3a kalaHrlanacH:

COOH
H-CI-OH CH,OH
HO-&I-H + MAOF + (I::o + CONABF mH
H-CI-OH H - (!-OH
H-CI-OH OH H -CI-OH OH
(IEH,-O-DIZO (I:H,-o-p|=0
o o
rosrog§inkonal ki5lola nbulo/a-5-Toslal

Ne ybalclatl reak5lyacla nbuloxa-5-fo8ral; 12oterlatb, Al5tan
nbora-5-To5Mal8a ya gl5tan k5Mwulo2a-5-Fo8falfa aylana<H. Bwu
reak8lyalarnlné Har bw ayrlt-ayrllll lerten! 18HHroklcla

kalal2lanacH:

CH2DH CH,OH
c=0 c=0
H-CI-OH nbuioraii)s&<:epLuieraza HO- C-OH
H-C-OH OH H-CI-OH OH
(IZH,-O-DIZO (I:H,-o-plzo
OH OH
nbulora-5-Fo8ral k511nlo2a-5-Io8lrar

fauya”™ blHa karbon alOrtlcla8l konll8muralBlya§a sarab blr-
b|nclan Fara gMacf8an 8Hakarlar BPpTerlar cleb alalacH.
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Eplterlartng o‘xaro alta8btuyY 1M1 kalal/loYcln ertenlar
eka epnnenTiiar éey] lacll:

6]
CH2OH CH
(IZZO H-J-OH
=
H-C-OH oH H-c-0H OH
(!HZ-&-DZO (!H-lJ—P:O
OH OH
nbunlo2a-5-Fo$Fa* nbo2a-5-Fo5Mal

Key1llé1 reak8lyalarcla k5lunlo2a-5-Fo8Fal:niné oxirsi iklla
karbon aloT! nbo2a-5-MoxlMal8a ko‘cbac/l. Bu reak$iya lran$kelola2a
Mertenn 15blHroklcla kaiaHz2ianacii. Keak$lya na{ga$ica
5epo8epwlo2a-7-ro5Fal ya 3-Fo5lro8H18enn allle81(1 bo$ll bo“lacH:

o
CH,OH C-H
(I: -0 H (IZ-OH riranSkelolaza
HO-CI-OH * IHCOH-

H-CI-OH OH H-CI-OH OH

(IZH,-IO-P:O CI!|-0-IP=0

OH OIH

k$Mnlo2a-5-Fo5Fal nbo2a-5-Fo8lra!
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c=0
|
HO - C-H 0
| ]
H-C-OH C-H
| + I
H-C-OH CHOH OH
| | |
H-C-OH OH CH,-0-P =0
| | I
CH,-0-p=o0 OH
|
OH
sicc! 08cpT MK)/a - 7- Moalal 3-Io8ro8L18enn alcle§lcl

Yudonclaél reaksiya naluasllla bosH bo“lacii8an blnkTalar o‘/aro
reak5lya8a krnxbacb ya yan§1 Tab8mlollar: lNukio2a-6-losla{ ya
enrro2a-4-rosral bosl boYaék

CH,OH
| - 0
C=0 o] CHDH
| Il 0]
HO - C-H -H c=0 I
| | CHOH
H-C-OH CHOH OH ~ HO-C-H I
+ I | CHOH OH
H-C-OH CH,-0-p=0 H-C-OH |
I I I CH,-0-p=0
H-C-OH OH OH H-C-OH OH
_ I | OH
CH,-0-P=0  3.roxroéllsenn CH,-0-p=o0 o
Vesia | eriirora-
OH OH 4-Toblral
5eclo8eplllo2a- MuklOra-
7-ro5Maf 6-ro$ral
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Ho3$M boYéan ksWmw2a-5-Foslar enirora-4 -losfa blan o ‘raro
reakblya8a killsbib, yana [lukioza-6-losla; ya 3 loslo8Hsenn
aicie§1a bosHalacH. XnéJ1 sHun8a o ‘xsHasHbosbsa yana blr ~alor
reakSlyalarcla bat Fuwklora-6-INosFa! bosH bo‘lacH Masaian, 1Kkki
wolekunla Moraloxla! o‘raro reak5lya8a kirMgbl5bl LrayH Mukiora-
1, 6-Nlroslra! HosHbolacH Bu b Tk Ta lNelaaza MerrenH 15bLirokicla
Mukio2a-6-rosfa8a aykanacH. Yugoncla8] reak5lyalarcla boki/l bol8an
MNukio2a-6-Foslfae 120Terianib, §wmkoz2a-6-Foslfa bosH AllacH:

CHDH 0
c=o0 9-H
| 1
HO-[,-H HEo-Gr O
H-C-OH HO-C-H
H-C-OH OH H-C-OH
CH-0-p=0 H-C-OH OH
OH cﬁZo-p:%
MNuklora- oH
6-Iokral 81lukora-6-Io8ral

AS8ar penio2aloslaig1kl8a olH Toleknla §wmko2a-6-loslal Urea,
3Hunéan laga! blr Tolekmla51 karbona! an§icn<s§acba 10 ‘HsA
parcHaianaé1. Ool8an 10°‘riiast sbakian o ‘28ar8an boMa, ya’'ni
Mukio2a-6-lfosfar 8lMraHcla 8lkiclan cblsacH. l1lnclan “asHpgan, 1kkl
Tolekunla inozaloslal boslMbo ‘b, nlar bat Keylncballk MNukTora-

6 -Iosla8a aylanacH. Penioralosla stkHnilMé 8xeta51 rasTcia yaguol
1foclatanéan.
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6 CHukora-6-Fo3M
I-- BUIABF
b-6HABLU + H+

6 Fo3Fo~ykono-6"akbon
"6 H 20
&

*Fo3£o81mkonal

6MABF
co2/ » 6VAOLL +H"

r
6 Eibuiora-s -Fo3M

2 Krit'iora-"-FosfFal”
2 Knbano -5- Fo3M . 2 K211nio2a-5 -INosM

| ]

2 sebosepmioza-7-f'osaM 2 OHberaHéeNin-3-FosfFal;
I )

2 FMktO2a-6- Moural 2 Entra2a-4 -losMab-

1
|2 0luko/a-6-Tob@l | 2 FwkkOra-3-Mosalrar 2 OHI3erakite”M-3-Mo3al

N *

2 0lukoZa-6-FoSral Fruklora 1,6 bsloural

Fklo2a-5-Fe8lal

C lnkora -6- foYd~

Penlo/alo$Fal » KMwng 3xeTas!

BTtobann, olll toleknla 81lmko2a-6-Fo8lMalclan bH Toleknla8l
6 C02 8acba 1lo0‘Ms ok8lélanar ekan, bunéa 12 "AOF.H,
AaytrHacH. KeytcbaHk, saylanl8an kolaktOrlar naFa3 oH$b
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~NarayonMa oksic/larmb. o ‘21claél ener8iyani ATF Hoxl gl1118béa
sardaycH. B1r wolekmnla "AOF .H2 ekkCron oYkaxmycH! &sieTa
oraaH okb5lc!lan8ancla, ncH Toleknla ATF 8lnle2lanacH. OeTak,
81mko2a-6-Io5ral pentOralrokla! 51kH orgaH ok8lcllan8ancla ajraHb
cblsacHS8an ener8iwya 36 Toleknla ATF I MasHkH ~acH. 8bunclay
uLlb, n8leYocllawll? bar 1kkala yo‘lcla okblcllanlsHlcla baT laxtlnan
blr xH ener8iya aJraHb cblsar ekan.

Penloraloslalr 8lkHcla HoxH bo‘lacH8an oral” taHsLUoMar
Toéclalar altaSH1nmY1nin§ bosHsa MNotonlan bllan cHatbarcHag
bo&TlacHr. CHunkl bu ~arayonéa boxlM boYaé”an petoralar MNnk
oréanl2rtlarcla laysmloclcla Tmub 1T aHaTtlyal8a e8a bo‘l8an
bTkTalar — nukleln k15lolalar HoslN bo*H3HMa Mo0l15bUrok elacH.
T(nclan laSHuarl, 81lklpga Hos11 bo‘lacH8an nbwulo2a-5-Mo$ral
Aoron§*‘Icla boracH8an Moiosinier reak$lyalanéa Hat 1sHWrok elacH.
Bu blnkrtalar karbona! an8lclncltné ak$eptOn bl8oblanacH.

810y sayolan

1 TTK or8anl2tlarcla oa$lllar, n8leyO(llar ya Hpi(Har
aiT a sHinnY1MMé nz2 Y1y boé‘NMaHeéwN ay1rs.

2. 07$lar air asHinuY1 bosHpa Toclclalar aiT a sHinmMY1
re8nlal8lya8icla sanclay aHatlyal8a e8a?

3. Moclclalar alta8H1nmY1M1 boSbsarlLIBHIML 1n$HunlTneé.

4. Moclclalar alta$H1nmY1M1rg bo8Hsani$H1cla 18bHrok el:acHéan
lertenllar yanéay abaTtiyai8a e8a?

5. Moéclalar alta$blnny1Ml bo$Wsan$i(la Telobolldar rofl
Aaniay?

6. MelaboHuk lo‘r Hasiga 1u$Hunrnneé.

Mocl(lalar alta$blnm\lung o‘/aro bo§‘HgHs!
Taynusi8a oM Ic$llar

1. TilMNk orpgant/tcla oaullar, m8leyocllar \a [pl(llar
alta$bwmnylwng o‘/aro bo§‘HuHS!L:
A) 0 ‘/aro blr-bln8a bo§&‘Hp;
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B) Mocklalar alta5bTuyTT8 0‘raro bo§‘bsbéi baroral, pH
TnbLlU éa bo§‘bp;

O) bar blr blolo8lk Takrotolekmlar aloblcla a*TasbTTaéa
esa.

2. 07811 ya nuklew KkKi8lo(alar alt asbinmyw! bo§‘loycbl
Tab8ulollar:

A) AynTt arlnokl$lol;lar, P1UK ya K.MK-poHTeraza,
nukleoll(1lar;

B) Oortonlar, yHarlnlar;

3) Oortonlar HplLl.

3. Moiiidalar altasbwu\lt o‘/aro bouy‘lo\cbl blnkralar:

A) Kukleolcllar;

B) MelaboHHar ya lertenHar;

O) YHarlnlar.

4. 118leyoiilarnllg8 bloulnle/l uawlay labla(H buukTtalarnlng
abna8bwny18a bou‘Hu?

A) T"mkleoH<3 lablalH;

B) OgkW lablalH;

3) blplcHar.

5. Oa™H ya m«leyo(llar alnlaub|nuyllng o‘/aro bok‘b<Hg<la
(lan(lay k15lola aBo8ly rol o ‘ynayl1?

A) PHounrut ki18lols;

B) 14umklet Ki8lola;

3) Yo§* k15lolalan.

6. 1Uron/uTt Kl18lola yaniiay atTok18lolalar 51nlc/1(la beyo$a
18bHrok ela(H?

A) Alanin;

B) Yabn;

0O) bey51n.

7. Celerolrolr or"anl/wlar(la oa™M 8H1lle/l <|an(lay
aTwokl8lolalar 8wle/18a bo§‘Ha?

A) AlTtabbTayél8an arttokl5lo<;alar;

B) Alta8bacHS8an atlnok15lolalar;

8. Mo(Malar alta8b|nnyTw8 boubuarllb! pan(lay H/1tlarua
a8o$]anfan?
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A) 1ncluluwya ya repressiya;
B) K.eak3iya re2H88a;
0) MeraboMHarnweé silali8a.

VI1I1.9. Yp|(llar alta8blnuyl

Oc3at ya bayyon or8ani2t 18a bplcllar 0214 Toclclalar bWan
HAabui yllinaék 0<3aT or§awzrws8a uabu! alllnaéi8an Hpidiarning
1 $uWlkalk T 19<3on, 1axrwnan 50—70 § bo‘Hb, 3buw3an 15 §
To‘yinTa8anyo§‘ kl5k/alan, 10 8 MosloHpcHarcHr. upllilar ener8iya
Tanbaibl5oblanacH. Or8aw2Tn T8 ener§lyaSa bo‘l8an ebnyo|iwne
1/3 prT yo8‘lar ya yo8‘31Tton Tocl<3alar bl3obl8a soplana<H.
Yo§*lar larklbléa yoéoroé arortlan ko‘p bo‘i8aniéan wular
ok3lélan8anéa 3uy éeyarH ikki Taiia or(1A bosH bo‘laél.

18§ yo8‘ ok3lélan8anéa 1,07 §, 1 § u8leYoé ok3lélan8anéa
0,55 8§, 18 ougsl ok3lélan8anéa e3a lNasa! 0,41 § 3uy bo3ll bo‘laél.
OyuaT Tarklbléa81l Hplélarwn§ o5bsio2on-1cbak yo‘Héa bart bo‘Hsbl
Turakkab Jarayonélr. Oyua! bl/an uabul yllin8an T8H1:3enélaTtT§
Ko‘p LI5SITIMNg1cbka icbakéa 05bsoron 051 be21ing 3ekrel 51yasléag8l
Hpara lertenH 1a’51néa §iéroHuk parcbalanaél. Kucb512 Hpara
lMaollk1 o3buoron 3brragiéan baTt lopl8an, lel<n o3bsoronéa Hpara
lMaollls1 ncbun 5Haroll yo‘u.

0 ‘m KK1 barTtou icbakka oY batéa 05buoron o5l yo‘b
ocbHaé!. 0 ‘1 larklbléa81 15bsony reak5lya beraélS8an o‘T
k151oTalartng LU21an yo§‘laT! eTnl8lrlab ermycbanH81r o5blraél.
OY k15lotlarwn8 Twrlan ywura Taran8H8iM1i kucbll éanyaéa
pabayHnb, yo§‘ TotcbHannitayéa rarralar8a bo‘Hb ynboraél ya
Hpara lertenT1nln§ la’slnw yen§llasbTiraés.

Tng§LU3enélarnT§ pankreaHk Mpara 15bHrok1éa 81éroM21awsbini
umyiéasi 3xeTtaéa kelHH18an.
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0
]
0 cupc—s,
M2CooH
CHZOC_‘[— A3000H
0 \
O CH;O0C-fT,
<

Tn L Beni

CHEC-K3
6
2,3-B181k8erx1l
HD- 0 CHsOH

K>-COCH
1 |

«aCOOH OH20H

2-Mono81k8en(1
N30

*O/@00H

CHaOH

|
CHOH

CHOH

ClUsenn (3M3erol)

Oclat or8anl2rnlcla8l oY pwuFa8iéa, aBoxan sinyiéast oY
k13lolalar: xola( ki$10ra, pe2ok51Xola( k15lola; 1Moxolal:;
xenoée2ok51xolanal k1510la ncHraycll. Bu oY kl13lolialar erkT Holéa
boYTay, 81b81M yokilannn bHan blnklb, 50 ‘8b k18lo'alar kbakHaa
oY 8lnrabl 1arkibi8a Kira<l 1Jlartnf en8 TuH1Ttlan 8ukoxolal,
8Hkocle20k81Xolal,lamroxolal ya lamrocle2oxk81Xolal k18lolalaré!r:
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CH-CH,-CH,-COOH
CHI

Hroxolal k!8lola

KKakéa o'T kl5loTalar yo§‘ \'a woylar8a 1a'siwr elBl11 ufFayH
n<3a Tayéa parcbakréan ibora! norlk etnl5lya bosl boYacH. Bu
2arralarinsg cbartell 0,5 T K bo'Hb, nlar xonukron/ariieb alalacH.
Yo8‘larnlng etnuMyakw3b! nlartn§ bparalar la’s1ncla §1M5enn
ya yo§‘ lablolalar8a parcbakws3sllw la’tlmnlaycH. npara la’slnéa
yo8lar ayyal cH, 50‘n8ra Tono81M5encl8a aylanacH, oxtcla §LU5enn
ya yo8* k151ola8acba parcbaknacH.

0 ‘1 puFast 5blrablcla8l k15loTalar yo§‘ k15lolalan bWan 3uyc3a

ernycbl xobn k15lolalar kotplek51M1 boSH alllb, icbak «3eyonéa
50‘mlacH.
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VIII. 10. Yo08‘ lwlolalanwn£ parcbalanlsbl

Y08 kl5lolalan LW ‘ypinalar(la CO, ya H,0 8acba ok$icuanacii.

P-ok$kllanb>b. Knoop o‘r ek3spenten{al 1acigigoiian a5051cla
yo8* k15lolalanning/3-ok51cllaubH1 naranyasT! yarai8an. Yo§‘a 11
P ok$ichai$bica bar (1olt karboksH §uwb8a wsbaTan /?-bolaTcla
Joyla$b8an un§leroc! a(oT1 ok$ickanach:

Yy P «

K-CH2CHZ2CHZ2CH -COOH

5 bunilMg8 ncbun buarayon yo8“ ki$o1aiarning p -ok51clloTsln
éeb alalacb. Ok$t1ani$b Tnoxoncinyalarning Ttalnk$iza borach.
Yo08‘ Ki$lol:alar ATF ener8iyast bl$obl8a koenm2iT A yorclaticla
$1{op1azTta<3a laolla$bacb. A TTo Tboxonciriyyaning Icbki
TeTbranas: erkln yo§8‘ ki$wiani bat ai$H-KoA clan bart
o‘ikarTayéi 5bu $ababb yo§‘ kl$lola LoWN18‘| ai$-KoA éan
karniiin8a oYkarHacb, naigaéa ai$H-katin bo$lM bo‘laél, wu
Tboxonérlya8a o$on o‘ia olacb. Malrlk$éa bu Tab$mlol
cb$$o1$yalaTth, uayTaéan karnlldn ya ai$H-KoA 8a aylanaé].
KaTtlln Tkoxonényakréan Xlopma/Taea cwib. yansi yo§' kl$lola
Aol]8‘in1 bo§‘layél. A131-KoA es3a kalaboblk ée8raéaT$iya8a
ucbraychb.

Bu Jarayonéa ualor FertenHar 1$blMrok elacli. Yo§*
Ki$101a1arning ok$i/lani$b: bir necba bo$akbclan )borar.
Yo§4arning §iérozi1ani$bi nalya$léa bo$l bo‘l8an yo§‘ kifolaan
a1$M-KoA blMan bTkLU Maonanaéi. Bu]arayon al$f KoA-$inieiaza
MertenHan 1$blMrokianéa boraé!:

K- CH2- CH2- CH2- COOH + ATF + H «5 « KoA -»
K- CH2- CH2- CH2 C ~ 5 « KoOA + H40 20 7+ AMF
@)

Bunéan keyins: reak$lyaéa laolla$b8an yo§‘ ki$iola
ée§iaro8enianaéi Keak$wyawn§ FAD kolertenl mlnYcb|
ce§iaro8enaza lertenl 1$bbroméa kaiaHz1anacb. Keak$lyaéa yo§*
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k15lolawné 1KKTCcM ya mucblncH1 n8leroé alortclan 1kkllayoéoroé
cMsalb kelikM naTyaéa lNo‘'yinta8an yo§‘ MsMTanxné KoAH Hoskuww
larMb 10paéi:

O o)

[ fFao+ |
A-CH2CH2C ~5‘KoA K-CH=CH-C~5-KoA+FAOH?2

Bu reakblyanl kalaH/loycHl1 Icrren! yo§* k!8lola larklbléa8l
n8leroé alrOrMrné 8oM8a sarab Har xH bo*laél.
NaybaMat1 reakblyaéa M'yinta8an yo8‘ k18lolanlng Ho811a81
Blr Toleknla 3uy blnkl8HL naTuasMa 1e§18HH y9-ok5Ha8lola HosH
AHae1:
O o]
I HOH ]
A-CH=CH-C~5-KoA K-CH-CH2C~5-KoA

Bun reakb5lyalar NeéxsHH élclrola/alar 1kbnroklcla kalaH/lanacH.
Ho3H Bbo‘l8an ok51k15lola yana ée§léralal:8lyaéa mucHrayél ya
kelOk18lola8a aylanacH. Keak5lyanl kalaH2loycHl1 Fertenllar /3-
0k81-alll1-KoA-ée81léroéenal/alar éeb aralacll.1l/lanvng akHy y1srMM
~AE) kolertenll 1a8Hk/1 elacH. Yoéoroc! karbok™H énrnH8a MsbaTan
Joyla8HS8an n8leroé alotMan ajralaél:

o) o)
I HAO+ I
K-CH2CH-C~5-KoA K-CO-CH2C~5-KoA+HAO-H2

0]

[-ok51é1an18H JarayoMMn§ 8o ‘ngs1 bo8AlcH1éa /?-kel(Oal8H-
KoA yo§‘ k18lolaMn§ ok51é1aM8H1 na!Yasiéa aJraHb cMsAaé”an
ener8iya H18obl8a yana blr Toleknla KoA I blnkHnb olaél.
Neluaéa bo8H1ang 1cH yo§*“ k18lolaéan 1kkiu§leroéH blnkTa a!8elll-
KoA silaiiéa asaHDb cH)saél ya yol8an yo§* kl18lola esa KoA bHan
blnkkan Ho™Ha payéo aHaér:
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o o o o

I [ ] ]
K-C-CH:-C~5-K0oA+H5-KoAMK-C~5-KoA+CHr C~5-KoA

Bu reak$iya kelo-al8W-KoA- 1nolara lertenl 18blroklcla
kaTaHrknacH./?-oksicHanisH reak51ya51 malua$l<la yo§*‘ Ki$lola KKKiia
n§lerocl aloT]8a kaTayalli ya yana faylaéan bo$Hlan§Ucll
reak$yaEa k1n$H1b, paracHalanl$H(3a éayoTt efacH. Oetak, yo§*
k1$lolalarlM8 y9-ok$lelani$il na{ualcla mlar Magal akbylan8an al$elH
— KoA Ho$H aHacH.

Y o§*arning /?-ok$lcllardHl wrayH Ho$H bo‘18an al$elH-KoA
Kreb$ $lkHcla karboma! an8léncl ya $uy8acHa parcHalanacll yoki
8Hkook$Hal $lkHcla 1$HHrok elb, n8leyocHar bo$H sllacH. Bw
reak$lyalaréa KoA agaHb cbisacH ya yana yanst yo§‘ la$lola
bHan reak$lya8a kt$Hacl. 1inclan la$buan, al$elMl KoA Toéclalar
ama$HwmyYnng InurH reak$iyalaria i$Hhirok e$H1 Tutlan.

y3-0k81/11ai8b reakslyasiung ener§elkasl. Y 0§ kibo1aannilig
/?-0k$1c1aT$H 1012 aJraHb cHiacHS8an al$ell KoA bHan blr yagTéa
bir Toleknla sayiarH8an “AO vya bir Toleknla saylanl8an FAB
HaTt Ho$M bo‘lacH OaylarM8an bir Tolekmla “AO ThM§ nala$
olM$H 2:am)ili oruaH ok$icuani$Hiaa 3 Toleknla ATF ya saylanl8an
bir toleknla FAO TuM8 ok$icHanmi$Hia 2 Tolekmla ATF
$inlezianaél. /?-ok$raiani$H Jarayonlga bH Tolekula al$ebl-KoA
Ho$IM bo‘H$bi bHan blryauléa 5 Toleknla ATF $T11e21anmacH. Ai$elll-
KoA Iin§ Kreb$ $McHéa C 02ya H.O 8a O'la parcHaiani$icia 12
Toleknla ATF Ho$M boYacH.

JeTak, /?-ok$icuani$H]arayonlcla blr Tolekunla ai$e(ln — KoA
Ho$M bo‘TBHL ya nnln§ MOTa parcHaan$l nawa$ica HatTast
bo‘Hb, 17 Toleknla ATF $T1e21anacH.

VIII. 11. Ney!ra! yo§‘lar (1n§LLI8encllar) bto8uu(e21

Tri8Hr$erlcllar Ho$M uMacHSan blrlatcl Tal$mulollar yoS§*
lo$lolalar ya 81H$ennlarcHr. Y 08* ki$lolalar beyo$uia Mol $Haklida
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ncbrasM Tn k1. faol bo‘lta8an yo8‘ klklolalar ATF ya KoA
15Mlrokicla Mol bol8a aylanacH:

0

|
C,7H3-COOH+H3-KoA+ATF—> C1-H 3 C~8-KoA+AMF +H4P20 7

51:eannal kl1§lola FaollasHéan sieannai K]8lola
CH,-OH CH-OH
(IZH-OH + ATF —- > CIZH-OH OH + ASF
CIH,-OH cIH,-o-pI:o
8n!:5enn &H
"o3f oélLLzenn

HcMnclll yo‘llla To8rocliok5lal:5elonclan MaollaSb8an §M(8enn
bosH bo‘lacl Bu reak5lyaéa “aylanl8an "A O F .H 2 15bHrok elack

CH20H CH2O0H
NAOF-H.
c=0 OH - CHOH OH
I | ] |
CH,—0-p=0 CH —0—p=0
| |
OH OH

losloéllU3sera! ki$101a

Ho3H bo‘18an lNaol éLLI3enn ya yo8* k151olalatllé kolertenll
bosWakn blMan reak5lya8a k1n8blb, oslané k18lola <lebalalaélSan
€ 18/18ené ro8ral: bosH ullacH:
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CHT OH 0 CHZ20-C0-4,

CHOH oH +2K-C~5-KoA ----- > CH-O-CO-KM+rlU-KoA

CH,-0-p=0 9H
5H CHZO-pEo
|
OH
Fo$ro§LUSenn ki8lola Mosrark! k13lola

Foslap k151ola bar X wurakkab bpl(1lar bo3/1 bo‘V5bl(la
18blrok elaclléan rnnbuu blnkwa blioblanach.

TnéHTsencHar bosH bo‘b8blcla8l keyillél reaxslyacla [losfarkl
KKkna loklala/a Mentieni 15bMroklcla €18H18ené bHan MNosra!l k131lonl8a
parcbalanaél:

CH,-0-CO-K, foBFaTara CH,-0-CO-K,
CHOOOK™ HOH ~ CH-0-CO-K
OH I
CH20H
CH20-P =0
cHéLLzerc!
OH

lNo3laHé ki3lola

O"bT3ené yana bilr woleknla yo§‘ kl18lol:awné kolennenll
boHlMa3! bMan reaksiya8a k1n3blb yo§‘lar bosH uWach:

CH,-0-CO-K, CH,-0-CO-K,

I 12 1

CH-O-CO-K. +K-C~5-K0A — - CH-0-CO-K,+H5-KoA

I I

CH20H CH2-0-C0-K
c]18b15encl LLIEbT3enc!
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¥08* bo$lM bo‘IBbil ~mylllast nwntly 3xeTa bflan HoclalaSb

TmTN:
\yo§‘1ar

a(5ell KoA -----—--- yo§* kl5lolalar /

éllzenn 8H18erolM08&1

|
n8leYocllar .

VI1I1.12. Mwurakkab Hpkllarwng aluwa81Hnumyl

Fo8lMoHplLLhar alta8bwnyl. FoxlMolglcllar aitasb 111  (lel51Hnlar
ya kelaMnlar) reyliral yo§‘lar altaSH1nmY18a o ‘x$Ha$H bo‘Hb, u'ar
icHak !rakHcla §H15enn ya yo8* kl$lo(alanfa parcHalanaél, icbak
éeYorlancla nlatlng uaylar re5lnmle?1 SocHr bo*lacH

0\'mal bHan e oHplclar yelarll pabul gllinTaHa. wlar lo‘gltalarcla
neylral yo8§‘lar ya aTinokigiotaiar (xenn ya TeHonT) H150bl8a
51nle2lanacH.

XoHn ya Tellonlnnlné Ttlaclorl o214 Toclclalar larkibicla
yekHTaéan Holallarcla bu Jarayon lo‘xlaycH ya ]18arcla yoS§‘
k1$lolalarT lo‘playcH.

Oclalcla, ]18arcla 4-5%8a yaaT yo8‘lar bodacH. Orifa larkiblcla
os$llar 02 bo‘1$a, bunclay bolallarcla l8arcla yo§‘lar T!lsclori 30%
8acHa yelacH, ya’w ]18arcla yo§8*‘ 1nHllral$lya bolaH yu]ucléa kelacl.
N8arcla yo§* lo‘plaw$b bolallannl xoHn ya TeMonin 1$b1Hok]cla olcHTL
oH$H T TK 1M

Fo$lroHplcllar sonéa Hpoprolelnlar orsaH lran$porl” allinacH.
Fos5FoHplcllar HatTa lo‘ylTta ya bujayralarcla ucHrayélnl mnlar Hujayra
$rmkllra koTponenHan (yacHo, THoxonénya, T1kro$ota) larkibli§a
racH. Huayra $11klmra kotponenllancla Mo$FoHélar clolTo yan§Hanlb
LWracH, bunTt§ wmcbun lo$oHplcllar clolto ormsa bHan kin$bl yoki
onranl2rcla $Tle2lath 1vn$iM kerak. Eng Tn1MT Mo$oplcllar nyayra
enclopla2tallklo‘ncla $tle2lanacH. Fo$roHplcllaTTé bio$tic2icla 1,2
-cHéH1%encllar (Fo$FoHéMxoHnlar ya Mo$rolcHlelanolarlnlar $1nle2icla),
Fo$FoMcl k!$lola (Fo™FollcMMnorllar $T1Mez2icla) ya 5Mngo21n
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(3Mn8orwyelrlar 811e2icla) rmulUT rol o ‘ynaycll. 5LLcitinM08&1 (5TF)
(3eyarl barcHa lNo8IroHplcllatTE 8§Tle2kla 18HHrok elacll,

8lennilar alra8nnnuyl. Hayyon or§anlrticlaél a5081y
8lcrlnlarclan-xole8lcnn wu§leyocllar ya yo§‘lar altaSH1lnwnylnTt§
Klclnk ToleknlaH TaH3WoWangan 81lnle2lanacH.

Mi$bonian8an aloTtlar yoréatllla Li8aréa xole8lenn 51rka
aloelall ya TeyakTa! kislolaclan 5tle2law8H1 anivian8an:

cn3
CH,-C-CH,-COOH CH,-CH-C-CH,-COOH
I I I
0 OH OH

Al8enl-koe!TT A 5bakH(laél xkki1 Tolekmla al8e(al
kon(3enB8aT8lyalawlb, a!8eloal8e!11koen/rT A Ho8H allacH. Mana 3bu
To(3cla8a wmcllUncbi al5elllkoen2lt A (a'!sel:aznin8 laol SbakH)
Toleknla51 bInk151M nacyablclap - oksl - /? - Tebl - 8lyulanlkoen2Tl
A bo8Mbo‘lacH 5bun oxksl bTkTa<3an 050n8T1a Teyalonal ki8lola
bo5IM bo“lacH:

CH,-C ~5-CoA

|
0

CH,-C-CH,-C~ 8- CoA
I Il
0 , O

HOOC-CH,-C - CH, - CO ~ 8 - CoA

I
OH

CH3CHI C - CH2- COOH
Tcyalonal kiglola

OH
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Meyalonal Kl$lola - xole8Terln 8lnle2icla T M T orally Toc)cla
bo‘llb, blr uancla oraby blnktalar oruab blrta-blr 5Skyalen,
lano5lenn ya Tboyal, xole$lenn8a aylanach:

Xoleitenn (C2)

Or8anl71<3a xole8lenn btoloélk ]lbalclan Tub1lT 5lennlar
bo‘bb, bwuyrak nsl berlan §ortonlan, o°‘l kl5lolalar, yHatln O
ya bo8bsalarnl bo$l yllsb ncbun ulsrtan Talenal bo‘bb X2t al
U lack.

Krortacla |18ar 4—5% alrollcla yo§‘lar$aulaycb. O/uua larkiblcla
ou$llar 02 bo‘1$a, bunéay bolallarcla]l8arcla yo§‘lar rruc3on 30%
8acba yelacb, ya'ni )18r<3a yo§‘ Infliral$lya Holall \T.um«38a kexacH.
N8ar<3ayo2* 1o‘planli$H bolallant xoHn ya TeMown 1$111rokléa olc/Ail
OoH$b Tu TK N,

Fo$roHpl<3lar sion<3a Hpoprolelnlar orsaH lran$porl gllinacH.
Fo$lorpkllar HatTa (o‘c|lta \;a lmyayralar<3a ucliraycH, nlar Nujayra
$lwklura koTponewlan (ya<3ro, THoxonénya, T1kro$ora) larklbl8a
Klracb. HLUayra $lruklura kotponenllan<3a [o$lolic3lar c30”T0
yan8Mawb luracb, bunlng ucbun o$oHpl(llar ckmTo orvsa bHan
Kin$b1 yokl or8ani2t<3a $lnle?lanlb 1vn$l kerak. En§ Tumll T
lFo$roMpl(3lar Mulayra enc3opla2tallk HO‘rl<d $1lnle2lanachb.
Fo$lroHpicMannng broslnle2icla 1,2 -cb§l$encllar (Mo$rolMcHIxoHMlar ya
ro$roHcH1elanolarlnlar $1nle21<3a), MoSrobcl ki$lola (Mo$robcHHMo21{lar
3lnle21cla) ya$l 18021M($HN8oTlyelNnlar$lnle218a) Tu 1T rol o ‘ynaycH.
51idininFoFal (5TF) c3eyarl1 barcHa Mo$roHpl<3laring $lMe?icla 1$Hbrok
elacH.
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8 woy 3ayolan

] lpldiar alwasilinmy1 ba™la n 1 un 7 ly LLUkuncba benn§.
nplcllarnt§ parcHalanl5b1nl LWxbunMnné.

blpl(llaT]né oxsaoronycKaxk yo'Licla bart boYAsLLIT ay11ns.
npl<llatT£ parcbalanl8bl(la sanéay lenvenWar 18bIrrok

=

Hownn

eCacH?

5. fo8lobplcllarnlné parcbalanl5bl(la ~anéay [ertenllar
15blrok elacb?

6. lnplcllar axosan okbsoron-“cbak yo‘Hnlné “ayenéa

parcbalanacb?
7. blplcblarnilg barT bo'b5bléa oY kl18lolalanTnf abatlyaH

Hanéay?
8. wmpl(llar blos5inl:e21w LW”bunMnné.
9. wpl(llar broMTTerMa 15burok elacki£an MennenHarww ay11n§.
10. Yo08* kl15lolalar ok5lcllani5bjclan bo5H bo‘lfan enerS§lya

Liiaéon aanéay?
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biipkMar altaulllnm\lga 011 lexl sayollan

1. 1 8 yo™* ok8l(11lan8anfa necba §raTT 8uy bosll boYalll?

A) 1,07 §; B) 0,55 §; 0O) 0,41 &.

2. Tn8LU8T<1lar uaniay lerwenHar Ma’8lncla 81(1roH/lana(?

A) PankreaHk Hpa/alar;

B) Fo8lorlpa/alar;

B) Esleraralar.

3. ¥o8Yan1Meé p-ok8i(Mani$bl MirayH bo8H boY”an al kelll-KoA
Kreb8 #1871(la yannay Tab8ulollar parcbalanaé!?

A) Karbona! angérl(l ya xuy;

B) 8uk5T1M-KoA;

B) MelllTalonl-KoA.

4. 04 kl$lolalan 18bWrokl(la Mpi(Mar yaniiay o ‘28an8blar8a
ncbrayLLl?

A) blplélar eTnl8lrlanaél;

B) ¥0 8" kl8lolalan ya élM18ennEa parcbalanaél;

B) blplélar ok81lélanaél.

5. Fo8roHplllarnl uanitay MertenWar §1(1roH/lay(M?

A) Fo5lMoHparalar;

B) blpazalar;

3) Al8Miran8lcrazalar;

E) Keéukla2alar.

6. Fo8roHp!(Mar uon(la (Jan(lay Turakkab ou”Llar on]aH
lran8por( ullnacl1?

A) Ypoprolelnlar;

B) OHkoprolelniar;

39) 1Yukleoprol:etlar.

7. Or~aw/tNa TosloMpi(Mar 81ln(e/l(la uwaniiay (nloslalar
IxblMrok elra(H?

A) 5]Hélnlnlo8lal;

B) Aéeno2lnl:nlo5rar;

Bb) Owano2ininlrosraH

8. Or~aw/tiia xole8lerol ~annay yo&‘ kl18lo(alar blMan blrpa
ebr Hbakliia ncbraylll?

A) ¥naon yo§‘ kl8lolalar;
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B) T<YyTtTa8an yo§‘ kl5loTalar;

) Aror ab05lar.

9. TnyMi<>en(1Hpa/a clan(lay 8orwon onjaH olMasballl?
A) Cluka8on, T5uMn;

B) Aérenalln;

3) Korllko5Ierolcllar.

10. Y0§" kl18lolalar lwlayraia oksillanacll:
A) Mkoxonénya TaTk3HO a;

B) 5Hopla2Tacla;

) Enclopla2rtallk 1o°r;

E) Plarwauk TeTbrana.

VIII.13. Opgallar alta$buun\l

078M1larnT8 o3buo/on-kbakita ba/T bo*H81H. Cclclly ouplllar-
atlnokl5lo'alarning ywuuyon TolekmlaH pobTterlarl bo‘bb.
or8awz2Tt8a oyuaT Tarklbl bllan kmacH. O3buoron icbak yo‘bcla
nlarnlng barTt bo‘U5b “arayonMa ayyalo klcblk Tolekulab
blnkrtalar8a, ox1r8l erkln atlnokl3sloTalar8acba parcbalanacH.

OuslUarwné barT bo'bsbi1o”buo/onéa nwng 5Sblrabl Ta’51néan
bosLLlanacH.

05b4020M 3b1rabl, 05bA020MMN1Mg 3Ma pal(3a51M1Mg
MuJayralancla 13Mab cMsarMacll, v ran8512 5uynullk bo‘Tb, Tarlbiia
90% 8acba 5uy, 0,4-0,5% erkTt xlorlcl k13lola ya proTeobHk
MertenHarinan pep5Ml bor. ProTeobnk Mertenbar (prolelna2alar)
Jucla ken8 Tlayoscla o‘218a xo03 LUSIr elacll. Bu [ertewlar 0214
ouLLann ya pepbcHarw 8Mrollnk yo‘1bMan parcbalaycH. Prolelna2a
lertewlan 8§lclroH2alar 51ni8a klracH. 1/larnl 5MunlnSclek,
pepHcla2alar cleb baTt aTalacb. Pepllcla2alatt8 ikki X 8urubl
Tay]ucl: ek2opepnéa2alar - pobpepllc! rarytcla8l oxarsi peplic!
bo84mn kaTabrkycll; enclopeplcla2alar polpepHc! ran]incla8l robW
pepné bo§‘lannl 8§lclroH2lab wracb. Enclopepucla2alar TrH
5ubb5naHar8a nl5balan o‘218a x05 Ta’5l elacll.

Osbuoron 5blrasl rarklblcla8l erkln \loncl k13lola oyua! barT
ullisbéa TMM T abatlyal8a e8a. ErkT xlonc! k13lola la’s51néa
oc]5LUar bo‘kacl1 ya yocloroc! bo§“lanw wm2 LLbbl M3obl8a nlarwn§
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ncblarcbl ~rukllrak) bwurflacH. Ko‘pcblMik o*b”oron 8blra8l
lertenllan ucbun opWTal pH TMbW 1,5-2,5 8a lenS.

Oga8lllanulé o3sbsoxoniia bart bo‘H8blcla pepsin ennenlA
Tl T rol o‘ynaycH. Okbpgoron kbHHL paréasTTé bu)ayralan
pepkToéen 18blab cllluaracH, pep$To8en T e ’iia $bira$lllas1t xloncl
Kl$lola 1a’§ T o$Hcla lMaol proleolMk ennen! pep$T8a ay'amac!s
Pepsin ucbun opfral pH - 1,5-2,5 §a 1en§. 0$Hs02on 8b1LLBIc1aél
xloné kisi01a yoclorocl 1oniari konsgen!razsiyasillilé xuciol 8bwm
rwa<lorfayaat bo‘HsH T1la’tinlab beralll.

Pep$t la’'$lncla oBHsoronéa yumsaon Tolekula ou$llartng
8e2aéreéal$lya8l bo8blanall ya peplOllar bosl bo‘la<H. Pep8ln
Ta’'lnt poHpepWc! bo&‘larT 21éroHllk parcHala8bnl l'exksbWracH.
Bunéa bwncll naybalcla arotabk ya cHkarbon attokl8lolalar
ora8léa8l bo§‘latl m*HacH. H atTta o”$HlarbaTt pep$ln la’'$lncla
080nHkbMan parcbalana oltaycH. Pep$in 1a’8lncla tu8kul opgsllan-
T 10210, akWn ya 8Hwunln8clek Tuxut o0a8lN \a kareln leréa
§lclroH2lanacH. Blnklltycbl lo‘Aalra op8lWan-kolla8en, ela8Hn
Ulytcb Wl k bJlan parcbalanacll. lun ya Bocb opg8Wlarl
parcbalantaycH.

O~bsioron 8blra8lcla proleolllk lFertenl8a Tan$ub xlt02ln
Tay”npg bo‘Nb, n $nltn§ aso$ly oa$ll — ka2etofenfa a’'8lr efacH.

Pep$in ra’8ln o3bc3a Ho$M bo‘l§an peplonlar Hat ancHagta
Turakkab yu”on Tolekulall bTkTalar bo‘Hb, o$bsioroncla
$o‘nltaycll ya $bu $ababl ular o‘n lkkl bartopn lcbakka oYacH,
peplonlar n yen3a oa$lllatrl bat, peplonlarnl baTt £1<3roH2la$b
x08%a$l8a e8a bo‘l8an prolfeolMWk lerTenllar §uTH1!1 la’$lnsa
ucbrayll. Icbak os$llala la’$lr ulMacH8an HarT $blra$l pankreaHk
ber ya lcbak $HMMa par<3a$l 8ekreHnT§ arala8Hrta8lcHr. Oysaal
oa”lWl ar! lcbakcla ITlp$ln, XliTtolrlp81in ya pepH<3a2alar
(poMNpepNéalakrya élpepHéal/alar) 1a’81M8a ucHrayé], bu rerrenkar
Al$Tan o$bsao2on o8H 3llrarlWla, gl8ran Icbak $blragléa bo‘laél.

Trnp8LU. Trnp$in Te "8a o3l be7\ 8H1ra$léa Maol812 sbakllla, ya’nl
1np$1no8en ko‘nt$blcla bo‘lalll Tnpsilo8en icbak 8blra8Ma8l
enlerokrtara ia’sinéa 'npsin8a aylanaél.

Tnp$in-pep8lNla’$wcla o”"b”oronéa o‘28artay golSan opsllar,
o"$ll atT8§ parcbalat8Hléan bo3l bo‘l8an ymAaon TolekwulaH
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osklUar, peplonlar (lpléa§l pollpeplcWar 8lclrol|llk yo‘l bWan
parcbalana<ll, ya’nl pepMc! bo8‘lan wrllb, erkln artlnok18lolalar
box/1 bo*lacl. Tnpk™n ucbun pH oplltnwl 7,8 8a lens.

Xewol:rlp5ln ormpga bart bo‘llt Icla lcbakcla 1a’sir
Ko ‘r8alacl18an Mcktcb] proleollllk lertenlcbr. b o3bgoxon o3
be2lcla ya 8bu be2 kbuasllla xetolnp51lno8en ko‘nnl8blcla Maol812
bolalcla bo‘lacb. X11olnp51no8en 1npsin la’s1n o8ucla xetolnp51n8a
aylanacb.

Kncb512 1sbsiony tmbllcla (pH 7-8) tobak 8blra8lcla8l LLIpsin
ya Xit o 1npsin peplonlarnlé parcbala8b|l1l éayoT ellracH, icbki
pepllcl bo§‘larning kalaHnk §lclroH21nl le2la8blracH, reaksiya
narya8lcla peplonlar klcblk TolekmlaH poHpepWcllar§acba
parcbalanacH. PoHpepHcHar, o‘r nayba”éa karbok8lpepHcla2alar,
atlnopepl:1cla2alar ya cHpepWitarabr la’8lncla parcbalana(31.
Karbok81peplcla2a poHpeplc! ranpnt erkln karbok™1 8§urubH
ncbiclan parcbala8a, atlnopepll(la2a sarata-sar8b| lotonclaél,
erkln atTto éurmubibor ncbléan parcbalaycH.

O0lpepHcla2a (blr necba élpepHcla2alar Tay)ucl) cHpeplcMart
erk!n arlMok18lo{alal™a parcbalaycH. PolMpeplélatlné pep{l<!a2alar
(aTlnopeplcla2a, karbok8lpepllcla2a ya cHpepHéarakr) Ta’8tcla
Ferteniawuy yo‘l bHan §<lroH2lan18b! na”yasllla, lcbakcla erkln
arllok18lo!alar bosH bo‘lacH

P K' K" K"
1 1 1 1
H2]4Y-CH-CO-KH-CH-CO-14[H-CH-CO-141H-CH-COOH
T T
ATtlnopep{lcla2a Karbok81peplicla2a

Ho8H bo‘l8n erkln artlnok18lol;alar icbak cleyorlarl<laél
8o‘r§‘lcblar o”all 8o‘mlacll

3Hwunéay alllb, oypa! bWan sabul sH1n8an os”Lllar lo‘Hpg
atlnokl8lolalar8a parcbalanacll. Atlnok18lol:alar tobak cleYorlan
orsal 8o‘nlaél ya son8a oYacH. Blros atlnok18lolalarlng blral81l
8o‘nlra8<lan olcHn Tlkroflora loTtonl(lan onuy Tanbai silaléa
oyiia™an/TacH.
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ATTOKMol:alarwn?2 Ttlkroblar la’8ln 08[cla parcbalanl8N1l
nlarnlng atlnlar, yo8* k15loTalan, 5pinlar, enollar, Téol, 5karol,
yonoroé sullii ya bir “ancba boxbsa blnkTalar8a aylarwlll8a oHb
kelacH. Bwn ]arayon oasllartné Icbakéa clUn3bl cleb alalalll
Oekarbok$llat8b, cle2atlnlanl5b ya atlnokl5loralarnlné
ok51(J1aw5b reak5lyalan naluabléa atal8a 05blnlaél.

Y1m.14. AtwokklolalarnweE éeratwlani8bl

OubW re8inle2l ucbun lo'8‘nclan-1o0'§‘n S5ardantay fAol8an
arlnokl5lolalar yana o ‘ra8an5blar8a wcbrayll, ya'lll a201512
Tabb5ulollar8a aylatb - N14, - 8urnbléan attlak boSW bo‘laél.

Oe2atlnlaw5b reak5lyaSlcla atllMok15loTtalarlarklblaa8l arwn
8urmbnilé parcbalawbbl bl50b18a aTTlak ya 1e815bb Kerok15lol:a
bosH bo‘lacH Oe2atTlaw5b reak5lya5110‘M x yo‘lbllan bon5bl
TmMTU N,

1. Okb5lcllan15b blMan boracb8an cle2awlnlanl5Sb reak5lyab1l
(okb1clally éeraTTKW Nb):

K-CH-COOH+AQ, — > K-CO-COOH+MH,
]NH Kelok15lola

2. Oaylanb”b bllan boracl8an <le2arlnlawb5b reak5lya5l:

K-CH-COOH +2H K-CH,;COOH+1Y'H,
MR orralk Kiglola

3. Cnclrolllk (1e2atlnlanl5b reak5lya5l:

K-CH-cooH  HoH

IMH

4. Molekulalar icblllasi o°‘r§8an$b bl5obl8a boraél8an
cle2atlnlawbb:

- CHOH-COOH+/H,

OK<tOKK4lola
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A-CH-COOH A-CH =CH-COOH + 1M+

I
MH2

ATlnokl8lolalar ko‘pincHa ok8lcllanl5b yo ‘Il bJlan
cle2attlanacll. Bu]arayon ikkibo8AlcHcla boragl. Keaksiya Tax3ww
Merten(lar mburoklcla bora(3l, nlarnt§ ak!iy aisT 1M MaYlinll
kolertenWar la$bkll elacH:

K-CH-COOH > K-CH - GOOH + fAO*H
" !
ITTok Hola

Keak51lyanlMné 1kklncbl bosHAicb1(3a aTtlnok18lo'a §lclroH2lawb
KeloK18lotaya aTTlak Ho8M pgiacH:

K-CH-COOH Hon. K-CH - OOOH + N4,

| Il
0

VI1I1. 15. Alwunok18lolalanllL§ Mekarbok3lUaNLL

Oekarbok8H1an18H reak8lya81 nallla8lma arlnokl18lolalarnlné
karboksll 8urnH1 karbona! an8iéric 8lMaHcla ajraHb cHlsack ya
attlar Hosl bo‘lacH

K-CH-COOH - K-CHJ/IMH, + co,
|
N\[H2

BekarboksillanisH reaksiyast HaTtTta arlnokl8lolalar ucHun
x08 bo*18an Tax8un8 Mekarbok™Mara ertenfan 1s8Hiiroklcla boracH.
Oekarbok8IM1anl8H reaksiyasi nalyaslla or§ani2tMa Mwolo81k laol
Toé<lalar —b1o8en atTlar HoklM bolall
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VI1I11.16. Tran8anHnlaw8b (say(a anHnlanl8b) reak8lya8l

Atlnokl8loralatlng ko‘pcbills1 mamnsa T 1mianisb reaksiyasi
wrayl Ho8Mbo“lacH. Tran5awlnlaw8b reak5lya8l<la awlnokl8lol anwe
aw 1M 8Surubi blror kelokl8lo!:a8a ko‘cbacll. Bun8a alaniln
awllMok18lol:a81 bMan kekO§1llllaral k18lola o ‘rla8l(la boracll8an
reaksryaw rwdol glllb ko ‘r8al8b wwunwhn:

CH, +
I

CH”MH,

I

COOH

a-alawn

COOH
|
cu,

CH,

c=0
|

COOH

a-kelo8lularal

COOH
I
cur

CH, +
| m
CHMH,

|
COOH

8lnlawal

Ki5lofa

cin,

c=20
|

COOH

plruyal
Kl8lola

Bu reak5lya uay!ar xusmsiyat8a e8a. B1olo§1k lran8awlnlanl8bnl
aloHkla lerwenllar- iran8aw mna7alr kalall7laycH:

a)

CHI\'H, +

COOH
alnokl18lola

b)
COOH
CHI

CHMH,
]
COOH

COOH
|

CH2

cC=0
|
COOH

a-kelo&lmlaral
Kiglola

+"Ab

AAOH,

ALLlaTar6e-
(1108ere2a

K

1
CcC=0

aT lnoFera2a I

COOH
CH,
CH2
C=lH
CoOH
164

COOH

KelokMola

+ H,0

COOH
I
cn2

+ CH,

| 2
CHMH,

|
COOH

§lnlarn
Kislola

COOCOH
|

CH,+K'H,
I 2
cC=0

l
COOH



VI 17. ATnitakw /ararx12lanlw8b yo‘llan ya
Tocbcylna

To‘§‘n(lan-1o0‘é ‘n $ln(e2la$>b reakslyas!.

Artnokl$]olalarnt§ okblcllanl8K yo‘H bJjlan cle2atlnlanl5bléan
atrrTak boxY boYacb. ATTlak kucbb rabarb blrikracllr ya
oréani2rtcla U ler blr aancba Taxwx reak8lyalar LFayb ney'ral
blnkTalar8a aylanaél.

Mocléalar abnasbnuT Jarayonlan Tobayniéa bosll bo*‘laél8an
aTrwakwng 2arara2lawbblclaél en§ TMM T yoManitan b T Taxkuw
lertrenllar yorclatlcla (81mlatln8a bo8‘l1a bo‘l8an
abpar§11151nlela?a) 81mnlatal k15lola8a aTrwakw bo§‘lab 81lllatinga
aylanlin5Sbc'an lboralélr.

ATF  AOF+P1

HOOC-CH-CH2CH2COOH >~> HOOC-CH-CH -CH -CO-VNH,
N 2
8lnlatnn

Talay8Ta or8anlarcla (tlya, Lo‘r pariia, buyrak, ]i8ar,
TuSKmnllarcla) attlak 5bu yo‘lbMan yo‘sollaél.

Or8anl2rtcla atTlakw 2araw?2lanl:t5bcla8l a5051y yo‘lornbin
yoK1 TocbeyTa 5Ik/ELr. OrnllUn 51kHwn§ blnncbl reak5lya5lcla,
]18arcla ATF, atrwak ya karbona* anglclnclnl b1nkltb, Mol Toééa
KarbotlMo5Mrallcl bo5M bo*lact

KH2

CO, + MH,+ATF

OH

KarboTtl1 fo3lal
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KarbowW TokFar oTW 1in arnlnok181ola8l bWan reak5lyaSa
knn3LU3b! malua5icla Skrullin atlnok18lolMa51 bo™T bo“lach:

TH
CH/-MH, 0 d=o
cu, (%I OH 'bIH
cH2 + me- ¢- 0 P=o  Ch:
CH1UK, OH CH,
COOH KarbotFosaFa! CH2
ornkr CHIVIK

COOH

3Krulln

Keaksiyaning 1kklncbl bo8alcblcla siralllnm a5par8ln ki8lola5l
blMan reaksiya8a kln5blb aréininni bo511 aflaclt:

COOH
>N TUK
| .
CI =0 C=N CH
|
LIIJ ! COOH
| |
cu, .
CH, + COOH + ATF PEK + AMF + KPD 7
| | .
CH, CK (%K
| -« | - _
CHLWI?Z CKHK CH1YK
COOH COOH COOH
KrnLLn akpaiia! ar21nin$unk8lnal
KVoCa KbyKna
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ATETT-$nk8Tal: K]8lola ar8§imnHa2a lertenll 18blroki(la
ar§TT ya ['uTara! k!glotaza parcualana(ii:

IUH, CH-COOH THK

d-n—ch c ="JuH

N4 ¢OOH h

CH. K

CK CK + COOH

CH, Ccu: éH

CHAH CHM K gH

¢ooH COOH COOH
agirmn Fuwara(

Bhxlola

167



HoslM bo‘18an aréwrn lMaol ar8lna/a Mertenll l1la’3wéa KarborTc!
ya ornllnéa parcbaknall.

HK—H—MH
T >
NN. mHM— <?H—COOH
0=CL| CHr-COOH
UH, A WA
; Mocbeywal!
H,0
VHCH-C|
, K (UH-CHrHB
HV—C-7aHr ?H
CH N4! HK—C—-FltN 7H )
AH—MH
ANCOOH | ArMéLtosunk- -C]
A7Um HOOC-CH cooh
HOOGOHB
A0S
HOOC-(
CH—€O00H
fuwnara!

N8arina raocbeYlnanlng otllU n balla81/a81 8T1leun.

Karbotlcl buyrak orgaaH 5lycHk bHan cH14lb kel'acH. Yusaonclaél
reak&lyalarclan ko‘nTb LUnbéHa, karboTll Hokii bo‘H8HclaoTI T
aTlnokl5lola yana o°‘21Mn§ ayyal8l Holall8a uaylaal. Bunl
yusonciasl 8xeraclan ko‘n3H TuTM n.

8Hwunclay ulllb, karbotlc! 51te2l HaT atTtlaknl
2arar8121an11M5Hn1ng en§ Tull T Texanl2Ttlangan blnéll. Mana
xHu sinze2 nmaruyasllla raHarH xo88alar8a e8a bo‘l8an aTTlakclan
or8ani2t wucHun bexarar Tocllla karbotlc! HobH bo‘1aél.
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VIIl.18. C~3lldar bH>mnle/!

Ougs/1 o1081 LLles1 0‘1a TUrakkab ya kKo‘p bosshicbW [‘arayon bo‘Hb,
bunéa xMta-xH Mertenllr, 5181:eTalar ya bar xM KIMKlar 1$H11rok
etaé1. OM3l blo8Tle/l nbo5oTalarc!a boracH. Bunéa 1-K1IMK [las1
nukleolélar yoréanlNHa 1lMolMalanSan inlorTtaisitya poHpeplicl
/an]lnclaél atTok|8lo{alarwn? kel Ta-keilk: 8lMalkla noTtoyon
bo‘lacH, ya’w oa™1 8T 1er: 10‘§‘n8lcla inlorTtasiya nukleollcllar
«lMMan» aT1inokisioialar «HH8a» lap'lta (1ran8iaisiya) slHnaél.
Ousll blo81We21nlné uTnrTy Texaw/rw barcHa 1Tk or8anil2rtlar
ncHwun bH xIM bo*‘Hb, unylclaél asosiy bo8M1cHlarclan iborazr:

1) atlnok18lolalarniné MaollawsHl; 2) TW siaisiya- poHpepn
raryT sinze21win§ bosMarlkM; 3) eton§al8lya — HoxM bo‘layol8an
poHpepnl 2an]iNniNé n2ayl8HL; 4) {erttal51ya —poHpepHI 2aryln
Ho8IM bo‘H8HIMHNE 1néa8H1.

1. ATtlnoklslolalarnilé rraollanl8bl. ATlnokl18lol:alar
Toleknlalan kltyoyly J1Halclan laol bo‘lta8anHél ucHwun wlar
oa’LLlar blo5tl:e21cla beyosla 18Hurok ela oltaycH. Oasll bio8rle2lcla
18Hnrok elacH8an atlMok15lolalar ayyal lNaol Holal8a o YisH kerak.

ATlnok18lolalar ATF yorclanlcla MNaollauBHL Turakkab Jarayon
bo‘Hb, bunéa Har blr atlnokl15lola 1eé15HH {rankpoii KIMK 8a
Ko‘cH1mm8H1 Ttax8u5 [lerTten!lar — atlnoald8l — I — KIMK
51llela2alar 1la’5tcla boracH. Bu bo3*kHIa atlnoal8l —1 —KIrVIK
lar Ho8IM bo‘lacll
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HN - c-c”
I H
/ ATP
E V
N2
n K
o
H,K-
I 4
H
N
C
|
H C-K
I
N 4
arlnoal5ll = KKK
2. 1n1(81a(8lya. Pollpepl]cl 2an]inning 1w!$1ar$yast Juéa

wurakkab ya Jucla wubiw bo5AlcH boWb, ya’ni oa™M b1051nre21M1
bo5H1lab benaycbireak5lyacHr. Bu bo5Alcbela 1wl151a151ya kKowplek51
bo5H bo‘la<H OusH bro~trer! 1nit5lalblya kowplek51 yorclaTtléa
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awal8a osbacH. By kowplek5 nbo8otanlné 30 8 — kwllk
bo‘lakclla8l ya mn8a brtkkan 1-KMK Hatina arlnoal8ll — 1 —
K.MK ya bosbsa oa™M1 otllariian LUora*. Bu koTplek8 CTF
18blMroklla nbosoTawné 50 8 — bo‘lakcba8l bflan blnkkan<lan
80‘n§, pollpepllc! /an|'1r 81nle/lana bo8HlaycH. O3l 8lnle/lcla 18blirok
erayoréan 1-K1\K Tng& poHnuleoWMcll /arurtcla8l 51 zoTon:
/an]'TTn§ boSHlaw8LLwng, 3‘1lotonl e3a /an|wrninz {nSallani8lmnl
1roclalaycl Har ~anclay pollpepnc! /an]irnT§ 81lnle/law8llicla nnw8§
N —IOT1ow 8l(aHcla Tax8mM8 blnkTa-Tenonln atTok1810{a8TT§
MortHH (- CHO) HosWast 18HIMrok elacH. Bu HosHa A1J1C kopgoT
yoréarwéa 1lroclalanaal ya sHuning ncHwun Har bH 1-K14K ana 8bwu
kKoéon bllan bo8‘lani8Hl kerak. Me(tontclafl FortH 8SurnHMing
ya/lla$l atlnok18lolaniné -HM 28urnlllw yopisHéan Lloral” bo‘Hb,
bunéa poHpeplc! 2aryl1MN8 o ‘sisHi erkT — COOH loTon8a
yo‘nal8an boYacH, ya’nikeyinsi arwnokl8lola poHpepHé 2an]Téas:t
-COOH 8urub bHan reaksiya8a kln8baél. 5Hu 8ababH A1RO
Koéonzi poHpeplc! 2arylnning bosllawsll 10 ‘€ ‘nsiéas: axborolnl
bHéHaé1, keyincHaHk lontn! SurmH1 Tax3u8 8§lérola2a lertenH
la’5Téa poHpepWé /aryTéan ajralaél.

3. Elonfa(<>lya. PoHpeplé /arywwné o‘818H1éa MNbosotanT§
50-8 subbirHs1 aloH1éa aHaTtlyal8a eS§a.

Bu 8mbblrHklarnllMé ikklMa laol Tarka/i Taylllé ya pepWUé
bo§‘larnl Ho511 uylliBHéa 1sHHrok elaél8an pepl1éll51lnlela?a
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Merwenlan bor. Bularclan bln attoal$Mn (A) rnarkar bolb. uncla
arllokl5lolanl 1a8bnyYcbl ya koéon-anlMkoéon 105 Kelaél8an
K]YK Joy'a811aél.

1kk1lncMBl eBa pep(kLLU Tarkar bo‘llb bu Tarkar8a €olTo
Tellonln —I-KTYK keHb Joyla8Hag), 1-AWK 1lar MNasta{ atlnoa{811
Tarkar orgaH o YisH1 TuTK1n.

PoHpep!# 2an)wnwéE o ‘818HL nbo8otalarnlng atlnoal8H (A)
Tarkar”a 1e218HHatlnok181ola8a e8a bo‘18an 1-KKK wn§ binkigH
bHan bo8Hlanaél. Key”n e3a, bo8Hlanf'lcH arlnokl8lola8a e8a
bo‘18an 1-K1UK pep{i/H Tarkar§a siHyé1ya 021 blMan blr§a 1-
KTu[K w nbo3oTa bo'ylab HOialll. 5Hunéan 80'n§ bm Tarkarni
yansl atlnokl8lola8a e8a bo‘l8an 1-KMK e8alayél. Bunln§
nalyasllla peplél Ttarkaz1€as1 atjnok18lola - COOH 8§urnHirmrg
beYosHa ya”Téa arlnoal8ll Ttarkazéasl atlnokl8lolanin§ -1MH2
SurnHipayéo bo‘lacllya peplé bo§ lanw HsMalmycHL Mertenla™y
reakblya boraéi, reakblya nalYa5lcla bJrincHi1 atlnok15lol:aéaél I-
KIMK a)ralacH ya 1kklncH1 1-K14YK 1kkHa arwnokl5lolaclan Jboral
bo‘18an peplé blMan bTkaék 1lkkHa arrunok15lol:aéan borai 1-KMK
Tarkar§a sarab 51D ya v yeréast erkin 1-K14K w 514lb cM”aracH.
Bu s1Lh5H naluya5léa 1-KTUK yana nbo”oTa bo‘ylab lNolllMaé) ya
arlnoal5lN Tarkarl8a mcHincH1 koéon kelaél. §o‘n8ra attoa& Il
Tarkar8a [e818HH anlkoéonéa eS8a bo‘l8an arlnoal:8MN 1-K14K
Joyla8Haél. Keyln TlckTcH1 pepllé bo§‘ HoslM bo‘laél ya naluaéa
1npepllld mcHincH1 1-K14K bllan birlklb yolacH. §Hu yo‘l bllan
Tull araTt raYisHéa koéon kelléan koéon keHsHL lmlMayH 1-K14WK
wn8 nbosoTta bo‘ylab siHisHi la:Tlnlanaél ya 1-K1YK 2an]ln
nbo5oTa lotonléan lo‘H" raYisHéa boHéan ox1ln8acHa o ‘allacH.
B1r yac]l:wn§ o ‘21éa arlnokl5lolalarwng Tunlarat raylsHéabTn-
keln blnki8HL LINayH HKTUK éas1 xabar8a 103 kelaél8an pollpep11é
ranar Ho8lM bo‘laél.
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CTP

4. Terrawaisiya. Oa™ woleknlalan HosM bo‘H3111LUN18 oX1rs:
bo84ic1licla, ya’w lennlnal5lya Jarayonlicla aw1Moal8lN Tarkaréa
poUpeplc3 2aa]llining LéalMawsbxw 1Mo<3oloyclll YAO ya 11AA,
ntO A koclonlan paygo bo‘T$M bMan poHpeplc! /an|lnnlné n2aylxbl
1o ‘xlaycl1. Bu koclonlar «Ta’no512» bo‘lMb, bHor atlnok18lolanl
ITroclalantaycii.

TerwTals>a Koionw

RoHxqun n

1K X
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g8 buning ncbun poupepu<t 2an]inéasi ox1rs1 1-KIMK in§ eiir
bo8*lan pepHélLUranxlerara Nerten!lar 15:1;1Moklcla urHac!! ya naluacla
nbo8oTtaclan 1ayyor bolcla8l ous/l Tolekula81l agabb cbisacii
Kiboso T a Jucla okon cl$501;51al$lyalarb kelacH.

Crenelk koii. Blror bu 1 a ’1ntol:nl $bari H bel8War yoréarrnga
Foca]asb, oclalcla, kocHasb yokl koc! cleb alalacl]. Bio1021ya(1a SeneHk
inlrortai$yaw, ya’t osk tolekmlalann! 1a$bkA elmycbl 20 xH
artTnokisiolani 0>4K Tolekmla51Ma81 4 xM nukleoHcl yoréanuaa
Jro(za1asb 8enelMk kocl éeb alatacH. 3]YK ranurMa]oyiasb8an 181y
1nlorral5slya 3 nukleollclclan 1as5bk/1 10p8an 1nple(lar yoréaTtyY a
KocHanf£ancbr. Tnplellar 64 1a bar xI' koclonlar bo3/1 Macb. Bu esa
20 la a T 1Mok18l01an1 Moclalagsb8a yelarbebr.

1961-yHia 1M8M2 ob T1 Krlk Senek koc! TmaTtTo51M1
TaletaHk anabr sllb, kocl baplaaian baTt, lnplelll xn5mn5lyal8a
e8a ceSan xmios8a8a Kelcb ya §enelik koc! wmé‘allni LWrcb. CAIM
Toleknla8lclaél bar blr artlllok15lolanl 1iloclaloycb1 kocl 1nplelld
bo‘bb, n Knk 1lroiiagi8a ko‘ra kollon [leb nonManacb. Onyl(laél
Ja<lyalla éeneHk koW m§‘an Keiini8an.
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laéyallla81 64 la 1nplel!éan 61 1as$l «wa’noH», ya’w wa’lnw
awlnok18loTan11lMoclalo\'c111 Trnplercllr. Ool8an nclATast (YOA, AllC,
YAC) artnokl51oTalatl 1loclalay oltaycH. 3HuTné wucbwun wnlar
Tnpletlar éeyHacH. Bu TnpleTlar os§llar brostnTertéa alllbllla
abarwyaT8a e8a bo‘Hb, ular poHpeptll 2anLirlanlling Tu8allant5bl
yazan]irnTt8 nbo5otaclan a“raHsllw 1rocllaycH Arwnokl5loTalar
(tnpTolan ya TeTlonlnpgan Ta$bsan) 2 Taclan 6 TaS8acba TnpleT
yoréawTéa 1loclalanacH.

OeneTik Koé wunlYer5al xarakTer8a e8a, ya’w u barcba TTnk
TayllcloTlar ucbun bk xH. BarcHa koéon wucHTa nukleo!
(1nplet)clan TthoraT. 1lnlortaT5lya Ta'luw nuaTaéan bo5HlanacH.
Bil'xH atlMola5loTalaTl Tloclaloyclll TnpleTlar bTr-btn8a o “Xx5HaycH.
BarcHa Twk or8ant2tlarllin§ kocHan ko‘ptncHa T TTY yokK1 bilr
XH boYacH.

8 woy $ayollan

1. Osa5larwng 05HA020n-TcHak yo‘Hela MarT bo‘H5UTL ayTT8.

2. 05Ws02oncla os5LlarTng parcaloycll ~anéay ertnenTlarTt
bla5T2?

3. 1n8lcUka 1cMakcla sanéay lertentlar ou6ll peprlcllanni
parcUhalaycH?

4. Atllok151oTalarTng parcalantsU1M1l TusSAunTTNNS.

5. AnllMok15loTalarln§ éerarllllalli"H reak5lyalannl yo21M8s.

6. Arlllok15loTalarn111§ clekarbok5SLUalLISLLLL TuSMmnTTANS.

7. Tranb5arlnlanl5W reak5lya5LL1 yorLLIS.

8. Artlliokl5loTalarlling ok51cllalliB yo‘H bHan éeratll k-
M5HLM ayT1M8.

9. PepxWl lertenTi1n8 ya21la51Ml tvsAMNTAM1NS.

10. Karbok51pepTlcla2a lertenTin T8 Tunk5lyaS1LU TuSAunTlnns.

OMalllar alTasbwlw Tayrungi8a oY $ayollan

1. Op$lUarnw§ 05b(10/0M(1a parcbalaw$bl yanitay ennenMar

18&UrokWa bora<H?
A) Pep51n;
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B) Xwk/1np3T;

O) Tnpsln;

E) Olpep!]cla2alar.

2. Oyua! «yyllar! I1cbak(la clan(lay lerwenWar 1a’81I18a
ucbrayLL?

A) Tnp8um;

B) X1TtoTp8ln;

O) Pepléarakr;

E) Olpepl;1/a2alar.

3. KOcb”k TolekmlaH poHpeplUlar (“aniiay crrenWar la’8lniia
parcbalana(H?

A) Karbok81pepWéa2alar;

B) AtlnopepHiia2alar;

O) o1lpep1icazaiar.

4. Karboksipepllara poHpepH/ /aldlri(layl uan(lay ~wmrublu
parcbalay(H?

A) Erkln karbokalT;

B) A T1no aurnHn!.

5. Aralnopepll(la/a poHpeplld /anm]lr|(l1a”1 (Jan(lay «uMruluHu
parcbalay<H?

A) Erkln aT 1o SMwHT,;

B) ErkT Karboks/l1 §uwbni.

6. lcbakéa erkln atlllokl18lo(alar (Jan(lay lertenllarnln§
la’8Ll(1a bo§H boYa(H?

A) ATtlnopeplcla?a;

B) Karbok81pepll(la2a;

O) B pepWUpara.

7. Ok3aMaHy (lefannlllanl.ulkla (Jan(lay bTkraalar bosH bo‘la(H?

A) Kelok18lolalar, aTtTlack;

B) Ok81k18lola;

0O) Or8§anlk Kislo1a.

8. ATtTok1»lola (Jan(lay yo‘l bHan 81nle/lana(H?

A) Kelok18lolalarnllg payl;anl18H yo‘lM bMan attlarwH1;

B) To‘yinta8an k18lolalatllE beyosba atTlat5H1;

B) Ke(okl8lolalarnllé siay'a atlnlanl8H1.
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9. AnHnolwlolalar ganay blnktalar ncbun <lallabq xoT-
asbyo bl8oblana<11?

A) Opkllar;

B) Oer;

O) KreaHnlMoxIal;

E) KofertenWar.

10. Atlnokl$]o{alarning kaiabo!w 11 nalya$mla oxirsi yanéay
Tab.unlo(lar bo™1 bo*la(H?

A) a-Ke10Kisiolaiar;

B) A T1niar;

O) Karbona! an8iciné;

E) ATrrnak.

VIII.19. 1\mK]ew Klulolalar aiTavinnuM

T Tk or8ani2t 1aréa soé1ir bo‘laél8an toééalar arra$ur 1M
nukleln kisi01alar air asbinmYi bllan beyo3a bo§‘Taéir, ya'ni
oudMlar bl051nle2l, bTkKiTyoY 1y ]Maiéan $pe1$ilk bo‘l8an
bei§Marning na$l<3an-na$l8a o ‘11$b1, bwulayra MilFeren$iyasr ya
bokaroaar.

V111.20. 14uklew k1$lolalarnt§ parcbalaw8bl

Tilnk or8aniz2T 1aréa mukleln ki$oiaiar tax$m$ FertenHar
(a’$inéa arolll a$o$lar, n§leyoé kotponenllan ya fFobla( k1$lolaSacba
parcbalanalll. Bu )arayon ancba Turakkab bo‘lTb, blr necba
bo$aicbéan iborai. Oa$Hab nuklell ki$io1aiar nukleara Ferten(lan
1$b(1Mok]éa MepoHTerianaé:i. Yuaor: tolekmlar nwukiein
ki$o0(aarnT§ 81érolMHK parcbalani$bian ibora( bo‘l8an bu]arayon
(e(ra-, (n-, M- ya TononukkoHcMar bo$lM bo‘18uncba éayoT e(aé
PolMnukleo(1é raryww 8§iéroH210ycb1 nukleara Ferten(iari
Fo$Foéie$(erazalar nukleo(lélararo Fo$loéieFir bog‘larning
parcbaani$b reak$lyalaniu ka(allziayéi. Barcba nuklearalar a$o$iy
8urmblar8a boUTaéb 14mkler ki$0(aiarning icbkinukleollélararo
bo2 ‘1lanni1 parcbaioYcm Ferten(lar nuklealalar éeb a(alaél. Bw
Ferten(lar 1$b(irokiéa nukleln kl$lo(alar a$o$an kl1$lo(alaréa
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entaycH8an ncMk TolekmnlaH poHpep[jcl MNrag8tenllaréan HOrub,
:0 Tononukleolcllaréacha parcHalanagl. Bu 8urnH8a klraél8an
ertenHar nukleolo$ocHe8lera2alar cleb alalack. ]Muklet lo5lol;alart
MaxHkH elacH8an poHnukkolc! 2an]irlannlng blr 1:oTonlclan
Tononmkleoncllanlng keTTa-ke! raYisHcia apallsl reaksiyalanni
kaTaH7loycll {ennetlar ekroTMecuakn' cleb alalacH. Bu §urnH8a
klraél8an lerTetlar [o8lMoéle8lera7alar éeb Hat alalacll.
Foblroéle8lera7a erkln nukleopglar8acHa parcHalaycH.

Mwuklea7alar o‘718a xo03 1a'81l ell3H xususlyall8a ko‘ra rkkl
8urnH8a: K.1UK tn§ parchalanlsHlw kalaH7loycHl nbonunkka™a
ya OMKwn§ §kHol71lat3HT1 kalaH7loycH1 cle7ok8lnmbonvklea7a
lertenl:lan8a boYTacH.

LWbonuklea/a (K1UK ara). Har xIM tanbalarclan WrH-LWTan
8Haklcla8l nbonwuklea7alar aganb oHn8anm bo'Hb, ularclan en§
yaxaM o‘r8anl8ani Mayyonlaréan ajranb oHn8anm pankreank
nbonunklea7alarélr. Pankreallk K14YK a7a KI1MK larklbléa8l
nuleolcMararo bo§‘larning8 W aTttas8a Mat la’slr uMraycH. Il
Nasa! ba’7t bu xIM nukleoW(llararo bo§‘larnl, ya’r
pln<3tmkleollclning 3-u8lerocl alotlc!a8l Mosla! k13loTa AolcHS§ 1M,
KeyTs1l nukleorlcicla8l nbo7atn§ 5-u8lerocl aToT! blMan bInKT1LIYcIM
bo8‘nTn§ parcHalawsH reak81lyaslT karall7laycll. K.eak5lya naTuasMa
nukleoTM sol<Hular o ‘rTa81&a81 MoslrocHeiir bo§* mrlfacH.

KK nins nbonuklea7a lNertenllan 1a’sinéa parcHalanlsH1
Ko ‘p ]1HaTclan nwn§ larlably s13718a bo§ ‘Mg bo‘lacH. A8ar K1\K
lMarkllTéa tlnor aso5lannlng solli ko‘p bo‘lsa, ular KIMK a7a
Mertenll 18H1lrokléa blrtuncHa ~1y 1 parcHalanacH.

OeroksTbonukkara (b14YK ara). 014K Ttn§ parcHalaTt3H
reakslyalannl kaTaH7loycl1l K a7a lertentlan ken8 Tarual8an
bo‘Hb, nlartn8 1kk1 Tun yax8A1 o ‘r8anM8an. lkkala lertenT Wart
enclonuklea7alar8a tan3nb. BtncM3! 31MK Ttoleknla51nnl§ 5-
Fo5roTtonoeiirlar8aca parchalaycH. 1kklncH1 014K a7a Ta'51M(la
e3a 3-Moslotonoelirlar HoslM bo‘laél. Har cM Turcla8l ertenTlar
15HT1rok1cla ayyal ée”ok3tbonnMeollékar Mosl bo‘lacll KeylneMaHk
nlatt§ parclalanlslil naTyasllla erkrn cle7ok51lnbonuklcorlcllar HoslMl
bo‘lacH
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BarcHa ek2onuklearalar yokl [oxlo(1le8lera2alar 15b(1lroklcla
polnbonunkleollcl ya poHcle2ok51nbonukleollcllar Tononuk-
leol:1cllaréacHa parcHalanmacH. Bwu Tlerten(lar KIMK ya 01MK Tl
polnukleollé 2an]lnniné yok! boYTaBa enclonuklea2a Nertenllan
15Huroklcla wlarclan Hokll bo‘18an olléonukleollcllarnllé mcHk!
(oTow éa Joyla8HS8an nukleolkllarT §lclrolllikyo‘1blMan binn-kel:1n
aJrali$H reaksiyalanni katlaH21iaycrll.

8Hunclay Yirb, HarxI nukleara NerrenHan 18HMrok]cla nukleln
k18lolalar TononukleollcllarfacHa parcHalanalll.

1Muklea2a Tertenllarl r3Hhrok!cla Hos3ll bo‘l8an
Tononukleolcllar yana parcHalanacii. Klbonukleolléllro5ro( ya
ée20k8lnbonnkleo21é losra! larklbléa81 lo8ral SurmHlar bir uyalor
lo8ralara Mertenlan 18Hiirokiéa a”raké]. Bular 1cH1éa o ‘218a x08
1a’81r ko ‘r5aluycH1, ya’ni lasa! AT\1K ya 014K Min§ parcHalan18H1
nalYasiéa Ho8IM bo*18an nukleonélaréan NoMa! k18lolanl parcHaloycH1
lertenllar Hat tay)ué. Bunéay lertenllar nukleolclalalar éeb
alalaéil

N11, TAH2
1 2 I
Oe20k8laéeno21nlo8lral Oe20k8laéeno21n
(nnkleollé) (nukkorM)

fAeakslya naiHasiéa 1e815HH nmkleo21é ya [o3la! kn3lola Ho8MM
bo‘laél. Keak$1yanT§ naybaiéasi bo8alcMléa nnkleo21é larklbléa8l
nbora polé18‘1 losla! k18lola8a ko‘cHaéi. Bu reakx"ya Har b)r
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mkleo21cl LLIn ncbun spe1silik bo*18an nborllixawFerara Mertenllan
151111lMoKlicla Kala1121anacH:

| 2
X CH
4 él OH
HC: |/ 0
HO-P-OCH
HOCH, N
+H,PO, m OH
losirl/lara
H H
HO

Ho6H ®bo‘l8an penio2alosfal keylncballk Tocléalar
altab5blnnY1éa8l1 bar xH reak5lyalarcla 15burok ell*"M tTuth n.

Punn \a pbnwcbn a808lannws§ parcbalan!8bl. Punn a505l1an
8lclroluk ieratTal/a Fennenllarl r3blroMéa parcbalanlb, atTlak
ya 1e815bl blnkTalar bo511 yflacll.

Mabalan, ac3enin aéenara FertenH 1$bnroklcla §1pok5anlT Ho51l
Alacr:

MH, OH
I\ 2 1
% C A [
N\ Yy CH aﬂ'egzra N C\ I LlCH + N4,
/ C.
HCa 14H nc-k! 1|\£4
Aclenln Clpokb5anfin

Clpokbanlln k5anltok51cla?a Fertenll 15bllroklcla k5anun8a,
k5aniin e$a o2 nayballiia ura! kl$lolaéa aylanacH.

PTriwwcHn a$o$lanclan $1102111 bMan 5-1e111$11021MnTé §lclroMilk
ge2attlaw$bl nalYabléa bat wrals ya N 117 bo$ bo‘laél.
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OH OH

®Y CH

r\{ I + HOH N " +KH,
Hok-cA N CH

31roz21n 1ral;511

51wnéay arfMb, Turakkab L2118an nukleln k15lol:alar Mnk
orfat2t]arcla blr fa(or Mertenllar 15b{lrokliia ocklMy blnkTalar§a
parcbalanaél.

YW .21. Nekle!n k!§lolalar bro»n(ezt
PunnH nukkoii/lannny, 1oyl bo‘Hekl. Barcba Hnk or8anl2rtlar
purinH blnkralarcla2l baluyaH 515(etanl yan8lclan 5t1le2la$H
xn51151yalN8a e8a. Punn Ha]ga51M1 HosMulA15Hela §1mlraTtln, a”parll
ya 81k51n atlnok15lolalar, lNortlal k15lofa HaTtéa karbona! an81(1né

18H11rok elxH1 armalan8an. Pwurln Halsa518a81 alotlar Ttanbayi1
fAny1(3a81 5xetacla kcllln!uan:

karbona( anf£isriLl ertdln

axpala! kl8lola {orTia1 Ki5lola

[orTiar K»ic

glwatin (at .l a1\

181



PunnM nukleoiiélar bok/ bo‘U8blla punn ballas LLycb!
blrlatcbl oralls Toc!cla To/Ta* kl$lola H18oblamacll. 0Ool8an barcHa
punnll nukleol;LLlar 1no/inar k181olaéan boxI bo “lacll

PunnH nukleolcllar Mo3l bo‘H8blcla nbo/a-5-Fo8Mal ATF bHan
reak5lya8a k1l5blb, 5-I'o8ronbo/H-1-pllrolro5ral LUsH«kH lopl8Hlclan
bo3H1lanaél ya bl necHa bo8AlcHclan IMaora!.

1. nbo/a-5-To8lMal;+ATfF ----- >

5-To8lronbo/M-1-plrolro8ral+AMF.

2. 5-o8ronbo/H-1-plrolro8ral + 8lmlartr --—-- >

5- Toslfonbo/MartT + 8lu{aral; + H4PD 7
3. 5-To8lonbo/H -1-aT1T1 + §H181MM+ ATF ----- >
5-Fo8lonbo/H8H1;81narlcl + AOF + H3P 04

HosH bo‘l8an 5-Io8ronbo/H81M8M1larlcl bH Toleknla Morrial
K18lola bHan reaksiya8a k1n8blb, lNortHé&M181lnalrclnbonukleol:1cl
bosH allacH. Bu reaksiyani kalall/loycH1 Mertenll 1é lMaol A8rTw
lel;raélclrololal; k181lola 1a8HkH elacll. Ho8IM bo‘laan ToH a §1mlaTln
atlcH yorHanMHa yana blr taia arlnlanaél. K.eak$iya ATF
15W1rok1léa boraél. 14Yalllacla Hosll bo‘l8an ™M ort1181M81I1
arléinnbonukleoHé punnlatt§ 1vléa/ol balpga8léa8l barchba
$1ltkllra koTponenManT Llaél. Bu blnkta ATF 1$HHroklcla
He81clral:al81ya8a ncHrayrl1 ya 1tlcla/ol Hak]a Ho8H boYacH. Keyl1n§1l
reak8lyalaréa 1rrcla/ol baluacla aapalla! k1$lola, MoTlMa! ya karbonal;
an8lclnclclall plntlcHn balsa 1la$bkH lopacH. Bu reak$lyalar bH ualllr
lertenMar 1$Hwroklcla boracH. 5Hunclay slllb, kerta-ke! boracH8an
bl aalor reak$lyalar nalya8lcla o x T 1M o/Ta1 K18lola Ho$IM boMacll.

1no/tal k1%w0laéan keyTcHaHk aéenlal; ya §nanMal k!$lolalar
Ho3H bo“lacll.

Aéenla!;, §nanHal k1$lol:alannlng Ho$H bo ‘TI$H11kk1 bo$slcHeéan
tborai. AéenHa! k1%$lola bo$H bo‘M$HINTE blnnchbl boz Moblla
To/Ta! Kl8lol,a aspaHa! k18lola bllan reaksiya8a k1I8blb,
aéenHa1$uk$inal la$lola Ho$H yHacH. Kcak$lya 1nlo$lallar 1$Hiirolaéa
boraé1. Keak$iyanin§ lklancH1 bo$ulcHLLa aéenM$uksiani k18lola
aéenHa! ya Nntara! k18lola8a parcHalanaél.

MwukleT kl8lolalar HosH bo‘H8HI1éa beyo$1ia 1$Hiirok elaél8an
nvkleo/LU1nro8Mallar tormolo8Mallarnlng kelTa-kel 1kkl Talla
Mo8rorlanl8Hl naiyasiéa Ho$H bo‘lacH:
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OMF + ATF OBF + AOF
O3F + ATF OTF + AJF

8bunclay salllb, ymaonéa bayon elll8an reak8lyalar purwH
nukleolcllar HoSH boM1511<1a81 aso$1ly yo'l H18oblanacH.

Pinrai/iTH nukleo(Mlar bosl bo‘H8bl. PTnMcHR a8051an HosaH
bo‘H$HIcla axpala! k]$lola ya karbowoHlo”la! 18H1lrok elacH.
KarbowoHloxlNa! atwlak, karbona! an8léncl ya AT¥F clan bouH
bo *lacH

0 0
& [
™H + QO + ATF—> LIY-C-0 ~ P- OH + ABF
I
0
karboTtoHI okl a!

PilT 1cn a$05 boxH bo‘HsMiMin§ i1kkTcb1 bo5glcblcla
karbatoHlo$fal: axpalal k18lola bHan reak8lyaS8a k1"bLU,
karbato]lab5parlal «ki18lola Ho3sM alac. Bwu reakslya
aSparlalkarbotollran5rera2a MNertenl 15bHrok1(la kalaH2lanacH:

COOH COOH
rH n
H.Tq-q&-0~’i>- oH + | — > )d I 2CH’
n CHKH: 0/ \“"H-CH—o00H
COOH KarbaTtolla”paiia!
karbotolllosla aspaiial lwlola
k!51ola

KarboTtolMa$parlal k18lola $Mclocle§iclralalSlya reak$lya51inlrayH
$1kMKk blnkTa cb8lclroolaa2a Mertenl 1$buroklcla le2la$bacH:
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COOH
HK CH2
14H, CH2
C CH-COOH
0 0 N14
Karbouwolla3paia! 0181crooria(
k15lola K18lola

KCy1ns1 reaksiyaéa Vi§iérooro(a! ki8lora okxMbuw'b, orolal k15lola8a
ayknacll. fAeaksiyaéa Mennenlwng akity HAisllilll WA OF + (a3bkll

elaclt:

0] 0
I

m ©' e

HAD)+ + MAO mHn

CH-COOH C-COOH

1Maybalcla8l bo8alcbela oro(a( kl13lola Mo™onbo/MpHoloxIa! biian
reakblya8a kw3Mb, oroicin —5 — lo3laTwné clekarbok5lanl151n

na(y'agiéa mnéw —5- MoMal bosll bo‘laél:

Orolléw —5- Fosrar @ " A Mnéw —5 — rosra(

P1nT1é1nM nuklco/idronolo5Mallatn§ Mo~ onawsM na(uasiéa
nukleo21élarwng é&! ya (nfo™orM eflrlan ATF 15HMroklcla bosll

bo“lalll
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014K bjloswle/n. OFMK T0leknla818a xox boYéan aso8iy
xun5u8lyallaréan bln 8enek Tl orTaisiya (1M5ly bel8Man)nlng
naszléan-na8l8a oYsbilM la’ttlaycll, 1KKTC11181 mlarnt§ o ‘r-
0 ‘/1clan Ko ‘payl8blcHr.

BTMK T0leknla8l a3zo3an bu]ayra yaérosllla Tn]a88atla8li8an
bo‘Mb, NuJayra bo‘UwsK1 Maynb6a nwnfe Tlaclon o‘2-o0 ‘218an 1KK1
barayar ko ‘payacll. Bu]arayon repHkaK/ya cleb alalac. Bu~arayon
Jucla Turakkab bo‘Ub, buncla 314YK-poHTera2a lertenlA 15111rok
elacll. OMK-polTerara 18H11lMokkla kalall2lanaél8an reaksiya blr
uancha o‘218a xo8 xu8mu8lyallar8a e8a. 1) Keaksiya 4 xU
mvkleo21clinro5rallar (ATF | CTF ¢, T53F MM, TTF cl) 15M11rok1éa
boracll. Blroll:a nukleo2lcnlo5lMal yell3lT1a3a reakslya bortaycl.

Moirarlar yok( Ttonolo3lalar 18bllrokicla 0 \K 8T 1e21 reakslyasl
atal8a oslTaycll.

Keakslya8a x08 bo‘l8an 1kklncWl xususiya! 8Munclan Loralll,
alballa 02 Tlaéorcla layyor Wolllast 014 K 18/11rok e118l/1lM1 lalab
yWacrl.

K replkaisiya “arayow yanT Konseryaiy xarakler8a e8a,
ya’ni yan8lclan WMo8M bo‘l8an 31MK Tolekmla8lclaél pollpeplic!
rarytTwné [a™a! blMla51 51nle2lanacll, 1kkTcH151 e5a layyor Hollla
clabllabk! 01MK clan oYacll. Yans1 8lnle2lamayol8an 014K
larklblclaél nmkleolcllarning ke!Ta-ke! JoylaBH15H1 — Ma$Habki
(ta'lnl8a) OrMKHK toTéan beHéManacll.

014K TuMeé ralnl8all 8lnle2lcla naybalcla8l, nukeoHc! O N K-
poTerara ucHwun 5ub5lralcllr, reakslya8a ywuaon ener8elk
akllylan8an lNortalla ktBWacll. PolTerarallya natunatng 3%
loTonan o‘sib borack, ya’t 8inie2 5'—3’ yo‘naf8licla boracrll.
Oe20k511nlo8lrallariné 1arkiblllasl Takror8ik bo§‘lar 2an)inéasi
nukleolcllararo bo§‘larw VosI1~LUSH nclun 8arlManac.

OTMK repHkai1siyast ucHwun [a”*al OIFM4YK-pollTerara
Mertenint8 o-21 yelarH eTa8, bu ]J'arayonéa Ta’lut nnkslyaw
baJaracléan ylélrrtaéan ollid lerten! ya o”3llar 15M11rok elalll.
KepHkal5lya Jarayonl blr necla bosficéan 1borai. Bwu
bo5L|1cH1aTllMé HaTtTas1 Jucla kalla lerHkéa, oHy éara”aéa ank}
0 ‘lalll.
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Tabuny OTUK nweé g0 ‘5b 5plrall, ya’w ona BHK51M1M8§ ran]'y\an
(repllkal5lyalaw5H ollLan) kala blr A15L1éa yecHIM8an bo*H5bl
Kerak. 014YKwn§ so0‘5H xatuyw yecHIlMayoréanéa lol:1ncHa yxarli8a
0 ‘x5Ha8an ayn51ton 51ruklurawn HoN1 sHaél. Mana 5Hu 51wkllra
repVkalllya ayns/ éeb afalacH. Keplkaisiya ayn51 HosH bo‘H5H
reakblyab5l 1kkl 11péa8l oa”LUar 15HIMrok1léa borac/l: 1) xellkaralar
(HelMx — bwurarta 50‘21éan oHn§an)- bu lertenllar 914K nT§
Kaka ucbablkalannl yoraél. 2) 014K —bo§ ‘loychbl ouslllar. OTUK
wn§ a Jral8an 2aruiriarsaayztaéan 50 ‘5blUb ke(ta5L81 ncHun 15HL:1rok
elaél.

i 3
?
LTy —— A
1~jmmmmmmmmeees 0 ~ 8ub$lra(
e P OH"' P
3 A T—---mm-
N . / PH—o0 OH

0' X0 OH

p7
cn ° V \ o/yX °
/

Prayraer OH owns:

186



XeWk3arakr — K 8a bo§‘Ha ATF aralar éeb alalacl, ya’w
OryK rurg so‘8b raryrnwé yorllisM ATF wn§ éLLUroHxkwsb
ener8iyast 'n3ob”a boraé:. 3bn lNerwelllmlMé OTYK wnf ~o‘8H
5plral ucba8Tkalanéa barakavaw”™b! nal'uaxMa Wclala blr 2an)irH
xboxcWakr payclo bo‘laél. Mana 8bu Mr raugrH 31MK wn§
ncHa8lkalan OMK — bof‘loycb| ossllar bHan bo§‘lanaél. Bwu
ossiMaL: replka{8lya(laél yana wmHlw aHarwyaH sHunéan 1boral:la,
bir 2an]:rfl 8HoxcHalarw ro‘§‘rfayél, nlarnlng§ 1kkMMawwcH1
sl:lKLlIrasiéaé: ba21 blr elewenHarw oHb la8Hlayél, 01MK wn§
kowplewelllar ncHa81kalan HosH bo‘HsH 11 1a’tlnlayél ya SMK
—poHTeraratné akinYHsiu 08H1raél.

01\'K To0lekn'!a81llM1Mé Har lkkala 2an]lnnillé bilr yasallla
repHkaisiya ullnisH: Juéa Hat Twurakkab larayoncHr. Bunéa,
yl81rtaéan orlly repHkally ertenlar ya otllaréan iboraT lNo‘la
KoTplek5 OIMYK- repHkara sisieTasgiisHINrok elaéb Yapon oHrw
Okaraki, Har 1kkala 2aruir bir yaullla repHkalsiya ~LLIn~anéa, bl
2an)1r n21mk512,1kklncH1 yansi rarudr esa kaka I'raétenlar 8HakHéa
81nle21an18H1nl ka™HI elél, buT Okarala I'ragtenllan éeb alalaél.
Okarak: 'ra§tenHannTt8 8T 121t OMK-poHTerara 1Mi8lrlay
olTayél. nnt§ sillleziéa natmna silfaHéa kala blr raru{rH KKK
yapntara lNerrenll 18HIMrok e1aé1. KM4K 3*-ncH”a 12cHHHk bHan
ge20k81MN1bonnkleolNé polcKhularl blrlkaél. Ho$lM boYéan
nnkleolélaréan LUrMéan Okaraki ra8tenllar, 01\K-H8a2a
lertenl yoréartléa blr-bll8a Lanaés Bu Jarayonéa 1MAP+ATF
18HIMrok e!aél. BH T nniéa bllla repHkal5lya aynéa 4500—5000
nuleolélar bo§*‘lanaél.

K14K blo8lnle/n. Hulayraéas: K1UK rw”~éon éolrwy eta8. 1
Hcuayra ya KO~rwéar 1mn8a, nlarnt§ yosM ya £1210l081k HolaHS8a
Yarab o 28anb LUraéi. Oréanl/tlarning o ‘sisH ya Myofdauru éaynéa
yo8H Hu|ayralaréa KMK r1”éon yuuon bo‘laél. KTUK yaéroéa
8T 1e21anaéi.

Kryk 11n8 barcHa 1urlarl 1-KIM4K, r-Kryk ya :-KTUK
51nle2lan18bléa, 014 K a808lanning larHbl KT<K a808lan iarHbT:
bel8Hayél.

1-KIMYK ler 8lnle2lawb, ler parcHalanaél, n Hwu)ayraéa ko‘p
lo‘planTtayéb )uéa kaT Tlaéoréa bo‘laél
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Hu)ayraéa81i 1-lUYK blo81n(;e21M1ré |arayon] lran.uknpylya geb
alalac!l (ya’ni, ko‘cHnb yo218b T a 'mow bllcHrack).

p--p—P :OH
I

n a—o—c—o—a—a—appp
C—A-T—A-0—C—T— T-T 3.Ona
5A.A-0-C-T-T-C-C 3 rrpr
3 T C-O-AAO-~C 6 —T—A-T—C—0—A—A—A.... 5
AHK  poKroerara
PP1
N
O 1'A-n-C-0-A-AXA
5...A-0-C-T-T-CAO-C-A-T-A-0-C -T- T-1T. 3

5. T-V—-0o—a—-a-o -0 —-T—-A—-l-c—0—a—a- 5"

1K - poiiwerara

-p—p OH

0 —C—A—L—C—0—A-A —A
------ A.0-C-T-T+C-0-C-A-T-A-0-C- T--T- T...3
3\...T- C—0—A—A- 0-C-0-T-A-T-C-0-A -A—A...5

P-MK - poliweTara
| -pp;

Tran8knp5lya Jarayonl(la ona O KK 2an]lnclan nuaxa
Ko ‘clUn8b.

Ousll To‘§ ‘ri8lcla8l :nlorwaTsiya, ya’'ni axboro! bwulayra
yaclro8lcla§8l O KK éa Tu|a88aTla8b8an bo‘lacll oc]8n blo8lmle21lMirig
Tub1lT FOTonlanclan bln 014K éas: ana 8bu lnlortal8lyanin§
OA8M 81nTe2lanaél8an Joy8a - nbo8oTalar8a ko‘cbln8bélr. 014K
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os3lN bro3trerlla beyo3Ha 1811Tirok el Tayc!l ya nnéasi axboroluw
1nlortaT5lon yokl tarnT3all KTUK Y0511a81éa nraTaél.

KruK poltukleol(1 xaryT laua! nbo7annkleollé(nlro5rartlaréan
51nTerlanaél ya 1PP (plrolo5rarlar) ajraHb cllU”acH. Bwu ]Jarayonéa
KWK poHrTterara lerrenT 13HMrok elaél. 3Hunéay alllb, KIMK

OMK a5051éa Ho5H bo ‘1aél.
P.1UK 8TTe21 blr necHa bo3"icHéa balanlaél; a) 1wT5laTblya

(bosMawsll), b) poHTen2aT51ya ya &) lertlnaT51lya.

Transknpsilya éayotléa 17-BM K bHan KMK TransknpT
orasiéaéi bo8‘lawsH ya”TtcHa, lrankrpl5lya Tu8a5Ll bHan B1MK
ning 2arylrlan 5plral 5TrukTwuraw Hosl aHaél ya yana “ayTaéan
bH-bw bHan o ‘raHb "olacH.

[.TATAAA. 1;MTMA»)
r

OB |

HoslM bo*18an KI'<K nLL§ poHnukl1leoT1€ 2 aTywiing nukleoT1éH
TarTlbl BTMK T0lekn1a81M1Msg nukleoTTéH Tarklbl8a koTpletenTar
bo‘lacH 3Hwunéay ulllb, Tran5krip5lya Tola koweryaTTy bo‘HsLLIbHan
repHkaT5lya Jarayonléan Mara uHacH.
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K14K poHTerara 18bla8ancla Talnl8a 1o0‘la bo8blanfYcb bol«3a
5aplanacl. Euvkano! bwulayralarcla K]MK-po]irera2anTt£ lo‘rl xH
Mplatalan2an, nlarwng 3 la§l KIYK poHTteraralar I, 11, 11l —
yaéroia ya blna8l Tkoxonényaga Joylabb8an, KTYK-polTerara
I yaérocbaéa wucbraycll ya nbo8otal KIMK (18 5, 288 ya 5,85
KTUIK) wn§ 8lnle2icla 18blirok elacH. Klbo8otal 5 8 KIMK ya
lran8porl K14K lar K\K-polterara Ill 18bHroklicla 81lllke?lanacll.
K1YK- poHTerara Il 18bllrokicla T KH K 8lnle2lanacll.

Keaksiyawné bo5blar8bl 01UK In§ protolor ncba8lkalancla,
reaksryaws LlI8asb: lertlnalorlarcla boracll. Transknpsiya b KK
uo‘8b 5plraHnirné Tta{n!5a Z2an]ilficla atal8a o”™bacH. K1YK-
polTierara]ucla ymksak konsl;anla bian 014 K Talnl8all 2an]irming
Tax8u8 wucba8l:kalan — proTtolor #Al18tlan bllan bo§‘lanacll.
Protolor blr necba nukleoHcl(lan 1a8bkll lop8an. Protolor
sinie21MiME yo‘nalsbil ya 9TUK clan K1UK 8a ko‘cbTlb yorlLINb!
10211 bo‘l8an blnncbl aBo3w belSMaycll. Keaksiyaning bonsbi
ncbun nbonukleolklinlo8fFallarT8 baTtTa xLlan, KI4YK natuna,
014K Taln!8a 2arpn, KMK-poHTerara, ousll laklorlar, M§2+
raTr:

n, ATF KIrMK
+ OTYK
n20TF Talr/i3a AMF
M1pp
narrg me?" Crinf
+
n4dT8TF KTUK UMF

polrnerara
T8MF

Tran8krlp8lya 8xewadl

K1YK pro(sessill8l. Eukanollar yaclro8lcla 51nle2 gllin8an T -
K1YK ball yell5bTa8an, o ‘r I'vnk5lya51Ml baJan5b8a layyor 3bakla
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ernas. 3bunwné wucHwn wular posrrran3sknpsxon TtocllWlkalllyafa
ncirasiil Kerak.

1Marwn§ ko'pcllll§lcla prol8e551§ ucb bo3 kWMéa oYacl:

1)5" — wucllw kepiriasii \a TeNasb;

2) 3 —wucllw poHaéenllasb;

3) 8enM koélrlaTtayél8an ~18tlar (Mlrollar)w kesll la8blab,
ekrollarw wlasll.

Proisessil§ lertellally Jarayonlarcla boraéb Mana 3bwu
Jarayonéan 8o‘n§, K.MK l'unk8lonal akily Tolekmla8a aylanaél.

KepMasb (bo3ln8a salpog Klyci|lsb) T-LUMKMn” 5'-ncMciagi
rrAr 501818 “18a Cr ~01é1§‘1s0‘3blb 5!-5 ucMoslra! bosW allisHéan
Loral. 3’-ncui8a e3a poH (A) 3e£Tenu manaéi. 10-25 nuMeoHé&éan
iborar bo‘IMb, nn8a AA1AAA éan Lora! konseryaiy ke!Ta-kezlk
nlanalll, nnéa esa 318mal yaz1las1 yo218an.

Transknp3siyaéa u/M"an §entn§ lo‘lanuixasy ya’'w LWYKnng
bo5Man§‘lcH 1ransknpu oHnall. Keyln lor $pelslllk FerteMlar
yoréatléa koélrlaTtayél8an wucHa5l:kalar (ular illlroMar éeb
alalaé!) ke3/1 oHM®b, koélloycM 3e§tenl:lar (ekroMar) blr-blnga
LWanaéb 1/1an13H bo3H1an§*lc 1lran8krlpléa 1nlron-ek20nlar sanéay
JoylasH8an bo‘l3a, xmééx 8Hw lalllbéa ba]anlaél. KesnycH!
Mennenéar enéonuklearalar, LWoYcHIMan e3a H8a2alarélr.

T-KNK nT1t§ T1elMAaM3M prolbe35T§ning en§ TtuHIT
bosakManéan bTélll 7-KW K Mg bu Toélllkalslya5léa Narb T
400 ~olélsaéan Llora! bo*l8an A o ‘MacHa bMa 6-Tellllaéenllning
AoHEL18 1Ll 3asaKyéK

Bu Texani2téa eukano!laréa ek20nlarMn§ wnlanaél8an
ncHlarM1 yaalMa5WMHraél8an tax3un3 klchlk yaéro KW K 5118urok
elaél. 7-FO UK nukleoproleln koTplek3 MoHéa yaéro "ob18‘T T §
yaéro TesHIMéan or*aH 511opla2ta8a oYaék 1/1atl 1nlorTtasoTalar
éeb alalaél. Wl bo3oTalaréa 1ran8lalblya Jarayonl kelaél.
1nlortal5lyalar nbo5otalar8a o073l bloslte2l Ha”"1éa§l
1nlortalslyanl oHb boraébs Omyléa 3xeTa3s! benl8an.
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8w oy 3ayollan

1. 1Ylmkler k18lola alTta8bTuyTT§ blolo§lk abaTtlyaH
Hanéay?

2. 1YwukleT Kl15lolalarnl parcbaloYcH1 lerTeniaTt! ay1in§.

3. TUuMeoFoaFocHe erara™ar ~anéay funksiyanibalarag1?

4. KekTnWara Ferten(lanwn§ blolo§lk abatlyal] ganéay?

5. OT\IK Min§ taFnFs3aH 8T 1e211 LW kbunFTné.

6. 01lUK-poHTera2a fertenllannllg§ xlWan ya wnlarnln8
abatlyall saanéay?

7. OTMKTtne protoldnni W8bunltn£.

8. Tran8knp5lya Jarayoniririé elonéal8lya8l, lertral$lya5luw
ayHns.

9. KKIK 81le21<3a 15bHrok elllycbl Fertenllarnl ay1Ts.

10. OTMK Tun1al8lya81I1 ayllrTs.

T\nklet ki$lolalar altaulnnuy! Tay/n8lga oLl le»1l 8ayollar

1. DI'YK nloleknla8l uaniay yanlaTt balara(H?

A) Oenelk axborolll1 8aslayal;

B) 1rsly axboroll! yaéroéan nbo3oTa8a uralaal;

3) KibosoTacia 0”8 bio3Ttrerlla sallla8ball.

2. 1\mkleT K!8lolalar yannay FertenMar la’81M(la parcbalana<H?

A) 1Ylvklea?alar; B) blparalar;

3J) Peplliclazalar; E) OMrola2alar.

3. Polnukleoll(l 2an]irlannl erkT nwukleol(llarfacba
parcbaloycb| Merten(:

A) FosFocHesTerara; B) Etplraralar; 3) Fo8Fola2alar.
4 . 14ukleoM(1larw parcbaloycbl NertenWar:

A) TMukleollclaZalar; B) Mukleo/lcla/alar;

O) T4wukleoaralar; E) Fo5fFalazalar.

5. JYukleo2l(Har van(lay MertenWar la\t(la parcbalana(H?

A) JMuk]eo21clFonla2alar; B) Wukleol:1(1a2alar;

B) TYwukkalakr; E) FoSFalaralar.

6. Punn al/o! auvoularl ~aniay lertenWar 18bHrokl(la
parcbalawb, atnunak \a (eyrybH bTkTalar boyH ulla(H?
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A) Oerarwnara; B) TrawarTtTara; 39) MLléeara.

7. Oenenk axboro! uaniay Jarayon'ar oryaH w/alllalll?

A) Transkrlp5lya; B) AepWMkalblya; ) Tranblarslya.

8. KepHka(siya |arayon: yaniiay xmsusiyai8a e8a?

A) YanTt konseryally; B) Konseryally; B) Keparally.
9. BxUK u0‘8b upira! s(rnk(unrasilt ajralllycbl Mertenlar:

A) PMK-xeHkara; B) OHK-poHTerara;

0O) KMK-poHTerara.

10. B1YK Toleknla8ltn§ sil(e/1u bo8blab bernycM [lerteni:
A) 014YK-polTeraz2a 1

B) 01MK-H8a2a;

O) OVMK-poHTerara;

E) WbonnMeara.

11. Transknpsiya ~arayoTtina 18b(irok elLlycM 1514K Toleknla8l:
A) 014K tn§ blla 2awim;

B) OMK wn§ :kkMa /arurT.

12. Transkripsiya ~arayowéa bblllok e(a(H8an IertenWar:
A) K]JUK-poHTeraza; B) LUbonuMeaxa; 3) 014 K-poHTerara.

VI1I11.22. O”slUar, yo§‘lar yn u§le”o<llar
alta8bwn>1wng o‘/aro bo§‘H Hs1

Tlltk or8aw7.1larcla ou™lar. n§leYoélar ya Hplcllar aHnasl11nuyl
2%y bo§‘MucHr. 1/lar alta8HTnY1 oréanl2tcla blr bullln ya8ona
VocHsa 1arz21aa yura8a clalb, vnl rasikH elaél8an ayrlT )arayonlar
o‘raro Takat bo§‘lansgan ya blr-blnga bo§‘lan8an Hollla oYaél.
ONsllar yokl yo§‘lar aiTaslhnnyYining laéallls: m8leyoélar
alta8NTuylnTt§ JaéalH818a bo§‘Hsaya ak3tca. O3H”oron-kMak
yo‘Héa blnkTtalaTtT§ LLIrH s:nHan8a :e81sHH bo*18an or™a Toééalar
blrga Marrllaw®b, blr yauTtéa son8a 8o‘nHb, Hulayralar§a ye~karHaéb
HLWlayraéa alta8M1nny ~arayotéa wular blr “reTaboHK ~oronéa”
fAaynab Jnéa ko‘p nturwy oraHuy taH8mlol:lar Vo3 ~Haél ya 8/n
wlayH, aksan reaks:ya:ar gay'ar bo‘l8anléan wlar blr bln8a oYa
0laéb Yo§‘lar, osllar, n8leyoélar, nnklet Ki8lol:alar alta8HHNT
alo1éa cN121alar 3HakHéa bo‘lTay, balll nlarnTt§ yo‘Han blr-bln
bHan ke818H1b, TeTaboHK t0 ‘T MosH ~"Haéb
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118leYocllarclan yo§‘lar, a T:nok:wolaar, nukleln K)3lolalarning
n8leyocl koTtponenllan clolto 81nl;e2latb LlracH. 5HuTnfclek,
arlnokl8lolalar cle2arlnlanl8blclan keHb cbisiacH8an wn§leroé 8kele
yo éllko8en8a (uéleyoc!laréa), yok: ke(;on lanalarS8a (yo8*
Toclclalarea) oYa olacH. Punn ya pin T icHn yanfklan 51nle/lan8ancla
baTt bir aalor arlnokl8lolalar salmakbacll. ¥ o§‘larnlng
KoTponentian, 8Hisennning okonllk blan n8leYO(3laréa o ‘115M1,
yo8“ Kl8lolalar Hat al81M KoA orpgall ucH karbon kl15lolalar
8tKHTNE§ a’2o0lan8a, n§leyocHar8a aykTt3ll Tutkln. 1]8leYocllar
alta8H1lnuyY1l §8Mkoll2 yo‘lN bMan p~rronrnt ki18lol;a,
éexsorotonolo™lal! yo‘HbHan No8lrorlanSan gancHar, yo§* k18lolalar
p-ok81élanl18H onall al8elMl KoA, attokl8lolalar perearlnlanl8H
ya ée2atlnlanl8H orsall a- kelok18lol;alar Hosll plfaal. Bwu
TaH8mlollarnllé bir-biri8a Tmno8aball, asosan wncH karbon
Kl18lolalar sikH, clkarbon Kkigio1aiarnT8 pereartlanl8H1, al8eHl
KoA éan LUrH 81nle2lar ucHun [loyclalanl8H ya karboTtH [oslal
siMmiez1 Jarayonicla atal8a o8H1nlacrl.

O~sllar, yo§*lar ya n§ieYo iar
altafbrm\lwné o‘/aro bo§‘HaHs:
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8 woy $ayollan

Mo<3éalar aiTa3urnuyini LLIBbuninné.

AnaboH/T Jarayoniuyanéay kecHacH?

KaTaboH/T _Jarayoni sanéay kecHacH?

A551THal51ya, 81551THal;31lya Jarayow Mira?

1381eyoélarnllié parcbalanl5bli W5bnnlTné.

Kreb3 srklm: Wsbunlnns.

Pelllo2olMo$Fa{ 51kHw LLsbuninb benns§.

. nEleyoc!larnTt§ barTt bo‘Hsbiya 50°‘rHi5brnr w8buncTnE.
9. n8leyoélatlng anaerob parcbalawsbiu aylnng.
10.01nkoranTt§ 1lo‘H™ ok51élat5bl reak5lyaS1lLU Llsbunirnns.
11. Y8leyoélr aitasHTuyTTa UTUT1Yy enereebk balan5l rata?
12.01lukora ~anéay “barokéa parcbalan8anéa 38 Tol ATF

bo5I bo “1aél?

® N Pk wWwNpRE

M<kklalar ya m8leyoiilar alinasbuny!
Tay/n81iia 01(1leal satoHan

1. Aylolrol or8an¥T8a klruyclMlar:

A) 0 ‘51THklar; B) Hayyonlar;

0O) Y1it5lar; E) Brr bruayralllar.

2. Clelero(rol or§aw?2Tlar8a liirmycbHarw bel8lMans.

A) 0 *51THklar; B) Hayyonlar;

B) Yirunar; E) Brr HulayraHlar.

3. T Tk or8aw/ralar ucbun en§ Tnbw abanHya(8a e§a bo‘18an
poH8axan(llar:

A) KraxTtal; B) 5ellnlola;

0) XWm; E) 1nuAn.

4. Kraxtallarkll1(lauyll,4~8Mko/iil bo8‘lanT (Jan(lay ertenl
ura(H?

A) ATt ala; B) 5axaro/a;

O) bak(ala; E) MaHa/a.

5. OHkoW/nTy bjrlneln 1H)8(|k1lTla [»1mkoranT§ [o8 orlawBb
reaksiya na™uasllla §1lmko/a -6- No8Ma(tn§ bosH bo‘VBb T1 yaniiay
lertenl” kalal/.lay(N?
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A) Oek3oKTara; B) fo5lo8§]ukoTnlara;

0) lFroTeraxa; E) Alclolaza.

6. Pirmn\ar ki$o1aing laklalla8lo(a8acba uaylanbxb! N 40.H2
AbHrokMa aTtal”™a osballi, bu )arayonn! (“anMay ferten!
Kaialriaycui?

A) Fak(alcle§lclro2enala; B) P]lruya(kta7a;

39) Enolara; E) lroTerara.

7. CkoH/ JarayonTln§ pays: reak8lyalan(la ATF xarllanacb?

A) FwkTora-6-Mo3la! 3tle/lla;

B) fFalkTo2a-1-6-clMlro5Mal 51nle21éa;

3) Cllukora-6-Iosral’ Hos/1 boxHLLUa;

E) 3-Mo5ro8Misera( bos bo‘M3bkla.

8. CHkoH/]arayo!Hcla INo8Iroenolplruya( k13lo(a(lan pirm\a( klulola
bo8H boMacH ya 8bu reaksiyaiia yana uan<lay b Tk Ta bo8H boYacH?
A) ATF; B) OFf; 9) KAOK H+

9. 61mko/a -6- lodula! penlo/alo8lral sikH oruall ok81(11lan8an(la
necba toleknla ATF bo8IM boYa(H?

A) 36 Tolekula; B) 12 Ttolekula;

b) 10 Tolekwula; E) 5 Tolekula.

10. Kolertenl" koen/iT A uaniay Ninkmyaw bajara(H?

A) AB]1 §nwblTt Ko‘cbiracl;

B) 57]noSvwbnl lasbiyél;

3) Foslal k15lola s0lcMédnl ko ‘cblracll;

E) OMroksll énwbil ko ‘cbairacll.

11. 1181eyo(1 alta8bmnl bw/LLU8bl(Jan uan(lay kavalllklar keHb
eln™a(H?

A) Oanclll élabe(; B) Bo‘aop kasalll§i;

O) KatsonNk ka5alll§1.

12. 11£1e¥YO(1 aiT asbinmYilt wnyidayl ~ays: §orton oryaH
bo8buarHa(H?

A) 1n8ulln; B) Tlrok8lnm;

3J) Aérenalln; E) Ko/1lko5l:erolcliar.

13. Cluko/a wel oboH/MHWN™ unwnHy sxeTas: Yanéay?
A) 1)8leyocllarnt8 8lMko8en ko'nnl8blclaél 2ax1irasy;

B) OMko8ennt§ 5arl” eMM3by;

0O) Clukora kalabofllrt!.
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IX bob

BIOLWC1K OKS8LLUbA1418H

Yunk3sak o‘51tHklarcla 50cllr bo‘laéléan barcba s8inge2
reak5lyalanw ener8lya blMan la’wlnlaycll8an rnublw wanbalaréan
biM wnlarnlng aerob, ya’w k18lorocll nalas oH5bLL1r. Bu Jarayoncla
K15loro(1 yoréawllla wwurakkab or8anlk bwkwalar ok5lcMaw5H1
lmrayH ko‘p wildaclorcla enerélya a)raHb cH1pgaél. MaYuwkn,
0‘61THK1aTllMé Tax5u5 nala5 oHsH or8anlan bo‘ltayél, wular
lo‘nlTa yokl Hujayralan oruaH nala3 olacH. Hu)ayra ya FO MTTnakréa
Turakkab or8awk blnkrtalar tax5u5 Terwen! — 5151;etalar
15HHroklcla k15lorocl yoréatlc3a oKkLU kTb, 5uy bHan karbona!
an2lclncl8acHa parcHalanl5H1 htolo&1k oka\cllaTak cleb alalacH.

Tlnk or8anl2wlaréa boraél8an ok51lcllanl5b reak5lyalannl
éazHab XV 111l akrwné oxlrlan(3a 'rankur oH 11 bayunal/ye blrualor
laI'nbalaréa nala5 oH3H ya yoni8H ]'arayonlarllin§ o ‘x5ba5bHé1M1
15bollab ber8an. Nel"a5 oH”béa Haw »«clcl! yonisH [arayonlanéa8léek,
bayoéan k15loroé yulllaél ya bir yaulwné o“21éa karbona! an§€né
a)raHb cb"saék

baymnarye o‘r lajnbalan8a a505lawb, nala5 oHsH )uéa Haw
5ekTHkK béan boraéi8an yonl5Hélr, ée§an xmnlo5a8a kel8an. 5bunl
la’k1élab o ‘H5b kerakkl, nmala5 oLlisH bHan yonl5H Jarayonlanwn§g
0 ‘x8babbHé1LLI Masa! reak5lya8a lanSHuycH1 ToééalarT ya reakSlya
oxweéa HosH bo‘laélfan Tab5ulollarnl HaTéa ajraHb cM”"an
ener§lyaw H150bla5b yo‘H bHan kuraH™b TUTKT. ATTO0 HnK
or8aw2T 1aréa wu8leyoélar, yo§-‘lar, oy lllar ya bosBHua or8anlk
bwkrtalarnté *“yonl5H1” 5uyH tmubWMéa ya 1w bailan pa5l
letperaluraéa borl5bl nala5 oH”b )arayonTT£ “anéayéH o°‘218a
x05 bo‘l8an lotonlan Tay]ué ekanHS81€an éalola! beraéi.
Or8aw2Ttéan Na"bganéa, xnééi15bunéay "baroléa, ynaonéa fayé
ulllnéan or8anlk Toééalar HaYoéasi Tolekmlar k15loroé bHan
éeyarH reak5lya8a kT5HTayél. Bu eba lNnk 018aw?2T1laréa bayoéast
nell bolaléa81 Tolekular L oroéw or8anlk blnkralawl oxk51clla5H
xn5n5lyal8a e8a bo‘l8an laol bolal8a ayknHruycb! “~anéayéH
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Texanl2wlar tay”né (3eb {axtlin pall5b8a aBok boYlU. 51T
Tnnosaba! bflan o ‘18an akritayou, ok51<3lanl5b Jarayow<3a Tolekmlar
k1siorocifaol Holal8a keH3bt! LWxbunintYcb! blr saTor na2anyazlar
payc3o bo‘18an. Bularclan A A!.Baxnin§ perokyM na/anyak) alob Iicla
abaTtlyalS8a e8a.

IX.1. Blolo81k ok3l(1lawBb (anto 10°8‘n81(1la8l 1m8bunclalar
A.]4.Baxwing perok81(1 naranya!

Bu naz2ariya8a ko‘ra, 1Tk ora8ni2t<3aé1 ok5lalanl8b
Jarayonlan<3a perok5lc! btktalar Tub 1T abarlyar8a e§a. A.M.Bax
AAkncba, ait o slera<3asi 1neH bolaléa81 Tolekular Kl$loro<3d
okb1<3lanmyYcbl TO0<3clalar bWan reaksiya8a K18b181n wucbwun
larklblcla8l 510 ‘8b bo§‘n T8 lMNasaT bllast urnlMsb] kbbya sflacll. O30nHK
bMan ok8l<3lanmYcbl T0<3<3alarning Tolekular k18loro<3 bJ/lan
MfunasbnyY: nalua8l<3a k18loroé larklbw3a8l biia bo§‘ wrllb,
ok81(31lanayor8an nmo<3<3a bHan bMkacb. 5bunéay yo‘l blan bo8H
bo*18an perok8l<3 larkblcla8l k18loro<3 kucbs12 bo§* oruall blnkkanH§1
$ababH, n laol bolaléa bo‘lacll ya Tolekular kl8loroc3 la’8ln<3a
ok$1(3lanTtayél8an T0<3<3alarT o0k8léla8b ucbun [oy<3alanl8b
TuTKln boYacH. Perok81<3 naz2ariyasilli 8xeTa raY18b<3a
anykla8ioba Jloclala8b TuTkln.

A+ 0O + B —> AO+BO

A- 08onHkK bHan ok81<3lanmYcbl Toééa; B- Tolekmlar ki8loro<3
yorpati<aok8lcllantaycH8an To<3cla.
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Y/1.PaHaiwwn3 nalras ai.ui naranyam

B101081k ok$icuarH$H )arayoniwexaw rrntio”éawsbpa, aynissa
LLI8 orw Y.1.Palla(11lnwné 18Hlan Tu b rt abarwyal:8ae8a bo‘ld1l Y
0 ‘81THK1ar olarwc!a nalas oHsH pl8Tterlan yok| xroto§enlar cleb
alalaél8an, arotaink Tablar8a e8a bo‘l8an blnkTalar ko‘p
laryal«anHé1Ml awsla8an. PallacHnnln§ yansi na/anyasi8a Ko‘ra,
xroto8enlar tolekular k18loroclnllé oksicuanayoléan 5ub8lralSa
KorcMWwMT la’tlnlaTtaycH, balll bu 8nb8lralcla8l yocloroclw o '218a
b1l nb olacH ya keyincbaHk nlatl Tolekunlar k18loroc!S8a u/al"acH.
Buw 3xeTa rayl8bcla umny Iclaéilen§latalar bMan 1roclalaBH TMTKNT:

1L CH)D6+ 6HD + 124 = 6C02+ 12 KH2
2. 12 KH2+ 602= 12 P + 12 HD

Bu reak8lyalarnll§ blnncH1 nala8 olM"H Jarayownln§ anaerob,
MckTcMsL aerob bo3dpcMw 1loclalaycH. B1lnncbl reak8lyaclan 1a’imT
bo‘M8Mcba, nalaB oH8bwwNg anaerob bo8LllcHlcla Tolekunlar kl8lorocl
18bMrok eltaychb. Bu reaksiyacla ge§8l(1lro8ena2a [lertellllan
(3bitirokMa 8ubsliralclan yocbrocl alOTlanw sabul yllb oluycbl
xroto8enlar (KJ/12) kala aHarwyal8a e8a. [KKkTclb reak3slyaéa
Toleknlar k13loroé [3blrok enb, xroto§enlarTt nala3 oMsb
lertenllan (K) 8acba ok3lcllaycll ya ular yana yocbroclalotlanwng
ak3eplOn 3lMalkcla natoyon boYacH.

I1X.2. OksiiHawsbwné Toblyall

Ok81cllanl18b-saylanH8b reak3lyalan ucHun xo3 bo‘18an asosry
xu3unslyal eleklronlarnt8 ko ‘cH|3H1cMr. Moclclalar ok3lcllan8an(la
larklblclan eleklron aJralacll. uay'an!S8ancla e3a elek!lron bTklMnb
olacll. Bar21 ok81c1lan18H-gaylanl3H reak5lyalancla eleklron a)raHaH!,
yoéoroc! al OTt! apal3b yo‘H blMan atal§a o3bacll. Ok3LU KT3b
reaksiyasl bar yaul ~aylanlsb reaksiyasi bllan bo§‘by bo‘lb, bu
Narayon saylar xarak!;er8a e8a. Cbwunki bunéay reakslyalarcla
ok31(Manuycbl Toénaéan ajral8an eleklron sayl:anlayol:8an
Toééa8a ko‘cbaél. Ok8lélarMsb ]Jarayon8a uuyléa81 klTyoyly
reakslyalarw 11301 ulllb ko‘r3amsH Tutinn:
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1. Yoéoroé altO tlanwnf a*raHbH! yokl clcélclrofenlan!5b reakayas:

KH, + A YOK1
OH 0]
+ 2H+
OH o)
2. Ax3zepTorHk ya21lasilMm balawycbl k18loroc! 15k11lroklcla
‘boracu8an reak8lyalar:
OH 0
+0, +HD2
OH 0
3. Ba21 Telall aloTvlan eleklronlannln§ beyosla a )raH5bl

b/lan boracHéan reakb5lyalar:
Eleklron betycbl Tocléalar <lonor, yabnl *HuycM ToclLUalar

ak$eplor'!ar cleb alalacll. Oonor bWan aksepTor blr8aHkcla
ok51c!lat8b-yaylanH$111 518letablnl 1a5bkl1 elacH. Har ~at3ay
ok51c!law5b-Aaylans5b 5151etabl o‘T poiensia/l shyTtam8a Ko‘ra,
ok51clloycM yoki daylawycbl BHaHéa natoyon boYacl.
Ok8M1law8b-yaylan8b po(ensiaH. Ok5lcllawS5b-"aylan5b
515leTta518a e8a bo‘l8an, ya'ni ok$lWlaw8b ~aylanH5b reak8lyalan
atal8a obbacHS8an tubiiéa, alballa, eleklronlar kucblanli5bl
(eleklronlarning bH Toiéaéan KO‘Cbl5bl) Ttay]ucl bo‘laél. Ana
5bu kucblanlb5b rcnaéor*balléan lfoéaloycbl kalaHk 81l5leTaTtné
ok8kllaT$b-~aylan8b polenSlall éeb alalacH. Ok8lélani8b-aaylarll8b
polenslab 515letanT§ eleklr polerwaH bo‘l8anlMél ucbun wur
eleklroTelnk n3ulla o‘lcba8b TuTk”~n. Ok51élanl8b — ~aylanH8b
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giglewalan polewuallrn awplasbcla, oéaMa, 8lanéa/l xI[fauéa
poren5lall nol8a len§8 bo‘l8anm nonnal yoiioroé elek(rocléan
loyéalanllaél. Oa28iTon yoéoroé (H2 blraltoxleraéa bo511 o3néa
kon5enlral:8lya51 1,0M (pH = 0) 1len§ bo‘l8an H+ tonlan bllan
Tnyoranaléa bo‘l8anéa8l yoéoroé eleklroélannlng poilensia/l
xHaiH raY1lbbéa nol8a len§ éeb sdabml ~LUn8an. Har sdanéay
eleklroéwné ok51élanl8b-say(anM8b polen8lallll (nortal yoéoroé
eleklMocHS8a w8balan) anlala8b TnTkln.

Eleklroélar o ‘r(asiéasi polen5Slallar araipolenstoTel:r abbobléa
0 ‘lcbawb, yok bllan 1l oéalanaé. Y oéoroé eleklrocll blan bar
Aanéay eleklroénln§ ok51cllawbb-gay{anH5b polen5larll o ‘rla51éa§l
larg Nere51 lNortnlabl bo‘ywoHa anlalanaél.

Okb51élan18H-aaylanlsH 315letalannln8 polen5lal alytaH
eleklNon odA1ir 1Mn8 yo‘naH3H1M 1ro<3alaycH. Ouyléa81 ]Jaé\'aléan
Ta’lnt bo‘H5blcHa, k151oroé en§ kana Twba! polen5lal plyrtal§a
e8a bo‘Hb, o0 “218an yn~onéa LLr8an barcba Toééalarnl ok51élayél.

Eng§ wmbHn <wulcllanivil-c(ay(arllub 8151eTtalannT8 norTal
poicnsiall (EO, pH= 7)

OK3NKHWb-"ay~anH3b $1$(eTas Eo, v
Yoc)orocl eleklroch 0,420
"ABF *HXAOF" -0,324
AAO* IMJIMAO+ -0,320
Malal/ok3lclanl -0,160
FMK-FKXT -0,122
Flayoprole!cl gayl./okklcl. -0,060
8MOXroT v clay 1./ok81cl -0.040
8nkxlanl'Turral -0,03
3WoxroT ¢ pay{/ok311 +0,260
8lloxrot a vayl./oksi(. +0,290
8uy/k151orocl +0,810

1X.3. 0k81(J1aw8b ya lo8lrorlanl8b

LW ras ol5b Jarayotcla ym”~on ener§8eHk polensiai8a ya
daylarnYcblUk xn3mnslyaH8a e8a bo‘18an bar xIl Turakkab or8an|k
blnkTtalarnln§ ok31élanl18b nalllasllla nlaréa Ttu]az5atlasb8an
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KnnycTy ener8lya afrallb cb”saéb Bu encr8iyaning bk HA1slMh1881ulk
ener8lyabl silaricla TarsaHb kel8a, sol8an AL Tax$m§
blnkralarnlno lo$lorlar&1rl wrayll nlaréa Te[abolnk ener§iya
$1MaHéa lo‘planaél. Ok$1élat$b bMan bo§‘Ms bo‘18an Mo$rorlat$b
larayonia ok$lcllat$b reak$iya$ining ener8iyast 111%obl8a AL F
Mo$Forlatb, ATF 8a aylamaél. Ok$LUlan1$ll blMan lo$lrorlat$b
larayonlan ora$i8a o ‘raro bo§‘lat$b tay)néH81T 1930-yMéa akaé.
Y.A EnS§el8aré ka$bl el8an. Bu Jarayonni $xeta raYi$béa
“myiléa8icba 1lMoéala$b TMTK1n:

A, ATF

Bunéa A — reak$iya8a lan$bayor8an ToééaTtné saylanl8an
$bakb; A, —$bu Toééanmé ok5L1an8an $bakb.

Okslcllani$H blMan bo§‘Tls bo‘léan MNo$lorlat$b reak$lyalanéa
HAayTarMéan Toééa yokiyoéoroé aloTT1T8 éonon $lMaklabrr necba
XM lablMy blnkTalar 1$bHrok eHSML T TK 7. Ana $bu uaylanl8an
Toééann§ lablaHS8a uarab, ok$lcllani$il ya Mo$lorlanl$b kk1 a$o$ly
Hp8a bo‘lMnaéi. Bukréan saylanl8an Toééa yazila$ili Ta’lut
Te[aboHHar, ya'11 1e81$blM oksic/lanuill Mertenllanwng $ub$l;rallan
baJar§anM81l wcbun, bu Jarayon xuublral / b3/oHaniik cleb alalacll.
3ub$lral Mo$lrorlat$béa saylanl8an Toééa $1MaHéa 3-Mo$ro8§lMPeral
alée§81é, pbuya! baTtéa kelO8lmara! ki$lol;alar 1$bHrok e'aél. T Tk
or8aw?2TtlarT ener8iya bMan la’ttla$béa $nbira! Mo$rorlanl$brné
abaTtilaH uncba kaHa bo‘lta$éan, k!$loroé$l2 $baroiéa bu
Jarayonwn§ abatlyaH kala. 5ub$lral Mo$lorlani$b TeTbrana
$1$letalan blMan bo§‘Hs bo‘lta8anM81l ncbun {e81$bW ertenHar,
$ub$lraHar ya kolertenéar LWLycM §oTto8en erHTtalaréa ku/au$H
TWTKT. 5bu $ababl bu |'arayonnikalarf2loycbl ertenl” $1$letalar
lwlayranln§ ewycban ~1$nMéa |oyla$HS8an, éeb bl$oblanaél.

Ok$18lan1$b ya Mo$rorlanl$HnlMe 1kklMcbl Mpléa beyo$Ma nala$
oV$H 2an]iMéa 1$bHrok elllYcH! Terten! yok! mnTt8§ kolertenH
uaylanl8an toééa ya2Ha$MH balar8anléi ucbwn bu Jarayon nafFa$
of$b 2an]inéasit Fo$Forlat$b yoki1 HAi$sacba LjHb ok$iéaly
lo$Forlarn$b éeb a(alaé). Bu |arayon brrruncba Turakkab bo‘Ub,
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biyaytalarnTtE£ Tax3w $lirmkluralancla, ya't T1/1:oxonényalanéa
80cl]r bo‘lacll

J4aFa8 oHBb /an]illi. Hulayracla kecbacléan nala3 oll3b
prol8e551MMireg Toblyall paylarl8an Swbblral<lan ajral8an yocbrocl
alotlannl (eleklronlatl) bir uaTor ok81lcllaubb-saylanl18b MennenHan
yorclarlcla k15lorocl8a utallb, xuy boxI silliablllan iboral. Bu )arayonni
KalaH2loycbl, Ta’luT lallbcla TunTaraT raYlsbcla Joyla8b8an
MertenHar lo‘plaTtl na/a$ ollaH ~anpn éeb alalacll Horw o ‘51tlklar
TMoxoninya5l nala5 ob™b 2aninnTé a505ly koTponenHan 1o‘Hs
anlslan8an. Bu koTponenHa”a ~AO-cle§l<lro8ena2a, HaYoprc/lelll,
KK ta 5boxrot 5 wucbTa ~HoxroT b ya 3lMoxroTt a2 iiracH. Nel"a5
oH"b 2aryt<la8l koTponenllarnl Sbanb raY15béa ikkiH1578a bo‘Hob
TUTKT. Bulating bir L1511 yocbroclalotlannTE ko‘cb|Micb1
815711 bo‘Hb, TkoHnaTWH ya HAayinH NertenHaréan {a"bki'l lop8an.
1kkTcbl M5rT eba eleklronlarnlfé ko‘cbl5biM {a’tTtlab, 5koxroT
b, 3, a,ya eleklronlarnT§ ak)5eplon bl5oblan8an k15loroéclan iborai.
Nala3 oHkb 2aryin uumylcla8l 3xeTaéa kellrMéan bo‘Hb, nnpa
ok51cllatbb-gaylanl8b 818letalan 1e£18bH ertenllar, kol ertenar
ya pro5lek 8urmblar yoréartlla 1loclalanéan. 2an]lrpa8l
KoTponenllarTn8 bunéay larllbclajoylabb15bl nlarwng ok51<Kanl5b-
uaylanH5H1 polell5lallan8a bo8‘Map. 2arylrung boSHlanl5b Li15tlcla
Joyla5b8an N AO-de8ic!ro8enara en§ pa5lkl, ya’nl 0,320 b 8a (en§
yuson Tanlly polen5lal Aalytal8a) e8a bo‘l5a, 2an]lnTng oxlnéa
Joyla5b8an ki5lorocl en§ >olson okb1cllanibb polen5lalig8a (en8 yvson
Tu”bal! polen5lal slyrtal8a). ¥a’'w, +0,810 b 8a e§a.

Srk«Tal
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NeFa3 oM8b 2aruinwng yoéoroé alowlan blMan la’wilnloycM
vwyer8al gonon ya2lfas5lw ~A B * H 2balaracl. Maboéo Wulayracla
ok51can15  reak5lyalan nalua5lcla HAOF*H2 NMo3s bo‘l3a, nlar
waxxu3 Ferwelllally reak5lya yoréawléa "ABb*H 28a aylanaél:

arABF*H2+ AAB+ AAOF++ HAO*H2

Bu reak5lya lran58l1éro8ena2a ferwenu 15Mnrokléa
kalal2lanac. 1n8M2 owl P.MHcWellwn§ Fkricha, ywuyoncla8l
reakSlya nafa5 ollsW 2arywclaél uo‘SUlwcha ryeno bo‘lb, wular
orablcla VMaH ta’lut bo‘lta8an yans: fob5Forlanl5b nwuylasl
Joyla5W8an.

C)aylarl8an "AB*H 2 o0‘21cla81 yoéoroc! alotlannl Flaytll
Fertenl;lar8a uraTacl. FbTnl Fertentlar ban Skoxrotlar o ‘rfablcla
eleklron ko ‘cblwycbl yana blr kotponenr —koferten! —O bor.
Koferten! —O MayTtW Fertellicla8l yoéoroé M150b18a vayrarac/l
ya kKeyincMalk elekl:ronlawl 3Hoxrotlar8a wuralacl, prolorar e3a
Tul 118a chlaarfacH. KeyT1s1 bo5Alcllaréa eleklronlarnl
KO ‘clrumycli Toclcla 51Famucla S5SHoxrot b ap 5 a ya a3lar 15/L:1Mok
elacl. Elekrronlarnlng ko ‘c15MT1 3HoxroTok3slara whoya518a
yelkarac. Bu Ferten! 511oxrot aya 3inoxroT a3clan ibora! bo‘Ub,
eleklronya prolonTtn§8 kisloroci8a ko ‘cln$H reak5lyaS1LL kalaH21aycl.
5nk5Ttal k15l1olant§ ok5lcllawbU naruasUa ajrallb cblsapl8an
\oclorocl alorTwn8 yo‘HbosHuacHarosa bo‘Ub, ~Al)-cle8lclro8ena2a
Fertenn 15H(1rola512 u beyobiia iiayTH Fertenlar§a ko ‘cHacH.

Yoéoroc! alotlan ya eleklronlarnT§ ko ‘cH15HIcla HaTéa
fFo5Forlanl5H Jarayowcla 18HWrok e(aél8an fertell 515letalatl
0‘21pa WycM nafFas oMEH ran]ln Tiioxonényakréa JoylaSH8an.
2atlr8a xo5 bo‘l8an tuW 1Tt xubmbSlyallarclan buw, mlarnt§
Hpoproleln TeTbranalar bMan bo§‘Hy bo‘H5M1&lr. Bu FerteniAar
TKkoxonclnyalar tetbranalar§a parcHalan8an yaullla Hart
Mpoproletr Tetbranalar bllan bo§‘Ha Holla bo‘lacH. AS8ar
Hpoproleln TeTbranakraéan Hplcllar agaiib oHnsa, ulatul§
Fertelldally xusnSlyall WaT yo‘uolacl. Btobann, nafa5 oHsH
2arytwn§ 3ltklura LWrlsMiia Hplcllar Tu 11T aHatlyal8a e8a
ekan. “aFa3 oHsH rangncka yoéoroc! alotlannT8 I1co‘cHl5HIcla

205



18M1rok elaclléan bokbsa paraHe! yo ‘llar wilncla keylnrosa aloblcla
{o*x1aiarni2.

J4ala8 oHsH koTponenannw” yaylanM8H (lara]a$l. ATenkallk
oHT Cban8 TWoxon(1rlyalarga boralli§an oxk81<Mani5b reak8lyalanTt
0‘r8aTb, malag olxb 2an]in LLUrH bolallarcla bo‘H31Mnl anlsila8b8an.
Bu bolallar mala3 oHkH bllan bo8‘Hsa bo‘l8an oTlUar i1abiaii8a,
oksiclMamsb 1e2M&8a ya koTponenllaTtlng oksicManéan batcla
faylanléan 3sbakWanea sarab blr-blrlclan [ara aMac!].

MNaFa8 oH8H 2an]ilicla8l koTponenllarnlng oks:cllanisb-
AayranHsb clara™as1, ya’nl abu koTponeniar faylanl8an sbakHmlM§
uaylanl8an ya ok8lé&lanéan 3HaklMan y:1§‘:1M(Mk:éa bo*l18an nisball
reak8lyacla isbWrok elayo!8an 8u8blral, kl18loro<3 ya ABF
Konsenraigiyasiéa bo§‘Ha, ya’'ni:

OaylanM$b iianyam = uaylanl8an 8bakl/ uay!arl8an 8bakl
+ okuullangan 8baxl.

CHan3 yun”~onéa 711801 pgllb keH1rll8an Toé(lalarnlé
Kowenirawstlyasiw 108 ray18b(la o ‘r8ariilsb yo‘Mbllan nafa8 oll3b
rar\)\T\ 5 xIM barparor bolal(la bo‘li8blni anlpgla8an.
MWoxonclnylarwnf barsaror bolallarcla nala8 oHBb ranpn
kKoTponenMantné saylanM8b iaralast bar xM bo‘lacll. Ma8alan,
2- bolallla barcba koTponenllar oksi(Manéan BbakWa, - 5 bolalcla
flaylanl8an 8baklla boYacrll.
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Faol bolalcla N 40 —HaYoproTelé, sitoxrow, 3loxrorn b ya
B OXroLw - lar ok51cllanéan, 8oxroT a e3a siay'anl8an 5baklcla
bo‘lacll. Faollyal512 bolaT<3a 51I'OxroT a okblélan8an ya wunéan
olclinc3a wr8an barcba koTponenéar “ayranl8an 3baklcla bo‘lacll
AS8ar nala3 oHaH ran|il koTponendarwné laol bolaT bllan
laoHyal:512 bolal<3a81 “ayrawycHanHk clara]a8llMl §raiik raY15b<3a
1lMo<3alabak, 511oxroT a blMlan 51IOxrot 5 o ‘MMab1<3a8l cH121palar o ‘raro
Ke515b1l kmM2ala T 12. Nela5 oH3b 2anpgnciasi blr koTponenlwn§
ok51<3lan8an 8bak18a, bo5bsfa5T1T§ fay!:anl8an Sbak18a o'T5b éayn
KeTLL3K n™Ma&\ éeb alalaél. 2ary1réa81 ok8lcllawbSb bHan bo§‘Hs
bo‘l8an [o5Morlanl5H ntlabl ana 5Hu ke515HISH nmala518a MO'§‘n
kelaél. Bunéay ke515H18H nuslalan nala5 oHsH ran]iwng bo3bsa
A18T1lanéa cbunoncHM N 40 ya FP ya 8ifOxroT bblan sirOxrot
A 0‘Masl<ka baT bo‘Hsbi blr salOr t81lbHorlar (a21é, siamnigé,
anlMTH3T) s50‘Ma8b yo‘H bHan awslangan.

Muwuoxonénylariia8l bargaror bola(lar xarak(ens(lka8l
(Cban8 bo‘yicba)

5mb$lralnT§ AOFTI1MNSE l051lorogw §

|
Holallar korxer{ral51\ab51  kon5enlra*mya51  konSenlral5lyaxl Hola(lar
1 Pa51 - Yuton
8vib$lral
2 Pasr Yun~on Yn~on yelisbTtaan
bolar
3 Vuuon Yuuon Ywvuon Faol bolar
FaoHyacsar
n Yy
4 Yn~on naon bolal
5 Yun~on Ywuuon Anaerob
. bola(
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JHaras oHsb /an”~rll a” MNo8rorlani8b

Krebk 8lkbcla ok81Mlanmycbl blnkwalarclan ajral§an yo<3orocl
alowlan nala3 ofb 2an]ln orsab k|8lorocléa ko‘cb]8bl naiyasiéa
bo3l bo‘lacéan ener8iya bisobi8a AB¥F ya lNosFal k18lolaéan ATF
81lnle2law8bl nalas oHsb 2an)Tclafl /opHaTXK yokl OKipaim
JodHam3W (BeylMacl. Malau ol/i8b 2an]inclaél Mo8lorlani8b |arayoTLu
1939-yLlll Y.A.Belllzer ya E.T.51bakoyalar kasbl™ e!8anlar. 1/1ar
0 ‘T Ma]nbalancla bu]ayra {oTonlUan yninléan kl18loroclnlné bar bb
alOT11 bl8obléa 1kk! Toleknla lMNosla! esienlikaisiya yllkbu, ya’ni
1KK1 Toleknla ATF 8lnle2]anl5b|lMl anlplaéanlar.

0 ‘3ba Yasalcla T a "lmu bo‘18an 8HkoHr ~arayorllla kecbacH8an
8mB8blral 8obablcla8l lMoSlorlawbbela Masa!l blr Toleknla ATF bo8H
bo‘18anH81 mcbun ymson<3asi 1;a]nba bwulayracla yans: 1lp(3aél
lMo8lMorlawdb Tay)u<3 ekanH81T ko‘r8alacH. Bellser 08I orlarn8btn§
bu yané! Mpiyocloro(3 alronMan (eleklronlar)nlng§ nala3 oH™b 2,aT1n
onsaH k15loroééa ko‘ebisb) bHan bo8‘Hp, (3e8an xnlo8a8a kel8an.
Keyilé:r ylllariia oYkarHéan latbalar<3a oksi(3auy Moslrorkiwisb
NarayoT rTlOxon<3nyalan3a bon8bl ya blr]uia yocloro<3 al"OT1 nala8
oH3b raryTt orfaaH ko‘cb8an<3a ucb To0lekmlaS8acba ATF bosH
bo‘H8bl aw™lanaan.

Fo8lorlanl8b w8ba! ya K/O nl.8bal. Okallally Tlo8lorlaw8b
Jarayonili t!A<3or)1bal]<3an 1l oclaloych| kataHk K/O koelllisiyenii
bo‘Hb, AT Ho8H ull”b ucbun 8ardAanéan [os3lor aloTlan
T 14<3onnin8 Tkoxon<3nyalar MoTonic3an ynbl8an k18loro<3 al oTlan
rwsaéon8a boYéan nisbaHn1blMcHracH. K/O Ay Tainiaw™asb ucbun
a)yrallb oHnéan Tkoxork3nyaH Tubb 8a okxl<3lanuycbl blror 8nb8(ral
Ao‘8blacH. Nella5 oH"b 2ap)inéaéi loSForlanl5bniM2 tak81lTal
eFFekHyM81, ya’n1 K/O 3 8a l1en§ ekanHé1 Majnbalar a5051éa
anlalanéan. K./0 T15bal;nlM§ "~1ytall ok51<3lanl5b reaksiyasiga
15b1;1rok el"acH8an snbsirarning xaraklen8a bo&‘Ha Onlay 3baroléa
MAO*H yolo WMAOF*H 13bllroklcla ok81<3lannyYcbl subsirainillg,
Tabalan k15lol;alatllé N/O koelTliglyen11 3 8a len§ boYalll, ya i
Tboxonc3nya 10 Ton 1<3an yulll8an bar bir k18lorocl al'Orw bigobi18a
ncb Tolekmla ForFor esien/ika(slyya ~LUwb, ncb Toleknla ATF
bo51! boYalll. 8umb51;ral” 51MaFicla 5uk51nal; k151ola oHn8ancla K./0
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WwkbaT 2 8a ya eleklronlatlng sunYy éonon 51Malkla axkorba! k15lola
Lo‘8H118ancla 1 8a l1len8 bo‘Hsbi awplanfan. MMWoxonclr|ylaréa
ok51cllanayoléan 8ub8lral a-kelo8lmlara( k|$lo(a bo‘lka, uncla K/O
ws3ba! 4 8a 1en§ bo‘lacH. Bularclan ucb tolekunla ATF nalas ollsb
2an]lncla8l To8rorlanl8llicla bo3s bo‘18a, biiast a-kelo§lularal
K]8lo!anln§ 3mk3TIM-K"A 8a aylanl8blcla8l 3ubslra! [o8Morlanl8bcla
bo811 bo “lac.

Fo8rorlaw8b lti((Hianw aum(la<M Nel"a8 ob”b 2an]lnclaél
Mo8rorlaw8b nusalalannl, ya’w ener§8iya8a boy bo‘l8an bTkTalarLw
bo8/ alnycbl A18wlarnl anlsala8bcla K./0 [Misbai, nala3 oll~b
2an]ilcaél kotponenllarwng paylarmYcbllk caralast ya
ok81c!lan18b-aaylanl8b polen8lallan Lilytallclan [oyclalanllacll.
Nel"a8 oH b 2arywcla8l MNo8rorlanl8béa K/O nisba! 3 8a 1len§ bo‘I'Bb1
bu ratir on®aH blr Jul'l yoéoroc! yokr eleklronlar k18lorocl8a
Ko‘cb8ancla 2an]irnln§ ucMa nuala8l<3a lMo8lorlanl8b reaksilyasl
30cHr bo‘Hsb1(3an «3arak beracl.

Ma4luntk], nalfa3 of”™b raryw orsaH pga>lanl8an "AOwn§
ok8lplani8bl nalya8l<3a mcb Toleknmla ATF, suksina! kl8lolanlin§
ok81(3lanl8bliia e8a 1kk1 Tolekun'!aATF bo8WM boMacH. flayoprolel<3lar
18b11roki1(3a bora<3l8an reak8lyalaréan keyln§l bo8~7lcblar barcba
5ub5lrallar ucbun blr xH bo‘1§anM§l 5ababH ~A O w n§ ok8lcllani5bl
bMlan bo§‘Ma bo‘l8an wucbla Tlo8lorlani8b nuala8lclan b T
Aayoprolel(3clan olcMn]oyla8b8an bo‘H8bl kerak. 0ol§an ikkMa nuyla
e8a suoxrow bMan ki8loro<3 o‘riasi(3an o‘nn olacH. 0 ‘r eleklronlanuw
Fa”a( sWoxrot 5 §a uraH”"b xwususiyaii§a eSa bo‘l§an a”korba!
k18lolanln§ ok8l(llanl8bl(la K/O TMisba! 1 8a len§ ya bu nusla
3loxrow 5 bWan k18lorocl o‘rla8k3a Joyla8bacb. §bunclay ulHb,
~NA B, 8uk8tal \a a”korba! k18lolalatlné ok8lcllanl8bl nalfa8 oH3b
2an]lncla kaTtléa wucbla lo8lorlaw8b nusaiast borH8§lw ko‘r8alack.
Bular(3an bw ~A 3 bMan MaYoprolel<3 ya 3koxroT 5batcla oxirsisl
g11lo0xroT £ (3an keylnéa Joyla8b8§an.

MWoxon(3nyalar(3aél ok81(3law8b ya o8lorlanl8b Jarayonio‘raro
bo§8‘HaHs1 1nlfayH Tmb11(3a AOF ya rloslal ki8lola bo‘lta8M§l
2an]irnin§ To8lorlanl8b nuslalan Joyla8b8an Al8Ttlancla nala8
oHsbnin§ 8ekTla8)XX8blfa 8ababcbl bo‘lall.
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Mkoxonclnyalarning MaoHyaisy ltolalclan Maol bolar8a o “T15LLEla
bir x koTponeTtlarnlng ok51cllanl5bllMl ya bo$bsalartng
uayTarlslUT kurasb TmuTK1ln. 2 anjirciaglt KoTponemlarnTE
bunéay Sbakllarcla ncbraxb! ular roslorlar$b nualalan8§a rllibaTan
barx Joyla5b8anH818a bo8&‘Us. 4- bolal<3a IMo3loliaTxb nualalanéa
A3F yell5bra5Hél wrayH elektronlatlné ran]ir orgab Ko ‘cbl5b1
ToMW Hkka wucbraycH. Ana 3Hu nuaTagan olcHn Joyla5HS8an
KoTponew lar ok3lcllan18Hl alylmlasi8anl ncHun wular saylanlg8an
5Haklcla bo‘HBHL kerak, nuyl;aclan keyln JoylasH8an koTponenfar
e3a, ak3TncHa, sayiarllisH1a1yT bo‘l18aTt ncbun okslcllanéan sbaklla
bo‘H3H1 kerak.

ABF "o ‘3HLWSLL narya5lcla ralllHTné ro*5118an y13t1 ocHMacH
ya [No3loiiaT3H nuuTaslla eleklionlartng ko ‘cHi3H1 le2la5HacH. Bu
0°‘r naybaHéa nuulaclan ol 1ns1 koTponenzarnirlé ok5lcHan15H18a
ya nuaTackT KeyTsl KoTponeTlaTT§ AaylanH5H18a Sabab bo“lach.
3- ya 4- bolarlarcla8l TvrH koTtponenTtlarnlng uayTanH3H clara]'abinl
30HBHT1M5b yo “H blMan nala3 oH3H 2arulncla8l MoslrorkraH nugTalannl
anlalasb TUTKT.

Ba’ran [lo5Morlanlsb nuaTalannl anlalaSbcla nala3 oH3b
ran}Tna$x kotponentlarning ok51élawbb-sayTarlI5H poten5lallan
AlytaTlclan Hat loyclalallllaél.

12101081k Holatlaréa ATF Tolekmla5lcla8l plroloSraT bo§*
81<3roH21awBb reakslya51ning erkln ener8lyasl Taxtlnan 9 kkal/
7ol §a Ten§. BLUobann, nala3s ob3b 2arylncla ATF bo5M bo‘HsHL
ncHun oksllknuycb] ya sayTanllyclll koTponentlar o ‘rTablclagl
erlan ener8iya lMaryl 9 kkal/Tol <3am kaTTa bo‘HsLL kerak. "al a3
oHsH 2am)1Micla vay(anl8an KA O*H 2bHan kr5loroc! o ‘rTasléa8l eritn
ener8iyanil§ o‘r8an3b fhyTtaTi1 52 kkal Sa Ten8. Bu e3a rangréa
5 T1a loSrorlanlsH nuyTast borl8illl yokt bo‘lwasza, 5 Tol ATF
Ho5H bo*HBHL T 1 T K 1nH81LL Ko ‘r5aTacH.

Arwno 2an)lrcla8l aynT koTponenTlar, Tazalan, MaYoproTelll
bHan 51Toxrow b 51ToxroT 5 b/an 51ToxroT a o ‘MMa51<3a8l erlln
ener8lya alytaT1LLUn§ Marai1 9 kkal Tol <lan kaT bo‘18anH§1 ncHun
nlar orabl<3a lo3lorlanl5H reak5lyaS1 HaTt bonnaycH.
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TertocHnarwka nuslayl naraninan saral8ancla, fo8Morlanl5b
nug(alan Fasa! 1YAO*H2ya Mayoproleis, KkoxroT b\& kMoxrot
HaTtpa 3MoxroT aya k1810roé o ‘Habl<l1a§l bo‘118b1 TUTK1nN.

Ok»UMlawsb blMan bo§‘Huy, bo‘18an MoBlMoHalebiu a™alixb

M1loxonclnylarcla 3ocHr bo‘lacH8an ok51lc!lanl5b ya o3l oiawkb
MNarayoriian brrtuncba besaror bo‘Hb, nlaroraslcla8l bo§‘law8bi blr
ualor kityoY 1y Ttoéclalar yon3artga agallkb tuTk|n. Bunéa
TlMoxonclnyalar MNaol nala8 0l118H18a saratay, loxlorbara’b Jarayouu,
ya'nl ATF 51nle2lan18bl MO'xlab folacH. Ok51élanl5b ya [05Morlanl5H
Jarayonlarlfl bwu-bwéan ajralnycbl k|TyoY 1y blnkralar ajrallyYcM
Toclclalar <3b alalalil. 1/1ar§a 2,4-étiirolenol, 10‘yinTa§an yo§*
K15lolalar, £erbl15161aréan 2,4-[3-pcrnlaxlorol cnolyal, cleFollyanl:larclan
buHIMox ya buH1kap(:ak5 ya beiibga ko ‘p8lna b!nkTalarklracii. Ajralllych|
ToclclalalSa xo5 bo‘18an Tub 1T xwubnBlyarlarclan b T wmlar larkbicla
barakaTcban H+ !onlan Tta\JuclH81 bo‘ka, 1kkllMcHlclan, §lclrolob
TnbMpa, ya’nior8anlk enlnYcb/larcla erMiclr.

Ok51clally lo5Morlanl5b ~arayoT Texani12t 1M1 o ‘r§anl5biia
Ko‘p81ina a]ralmycb] Toclclalarclan loyclalanllacH. Ba’/n  kiTyoYly
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bTktalar bat okelcllanl5V, baT lo8lorlats arayonini $u$aynracH.
Bwk3ay bTtkTalar oksMaity /o$/orlaw$k T&bMorlan cleb alalacll

N\alra$ o8b /an)incla bo8/1 bo‘lacb8n ener”pyawuné 8arlawwsbl.
MNala3 oH3b Jarayonl(la &YalTb cH”~an ener§lya a”o3an ATF o5l
BboTL uchbun $aranacll, Blro™ ATF 5lnle/lani8lrl eleklronlar ko ‘Chl5LL
bHan bo§‘Lla bo‘18an blrclan blr Jarayon eTas3. Mnoxonclnyalarcla
bora<Li8an Hir salor |arayonlar ATF ener§lya5l blsobl8a eta$, bala
eleklronlatlng ko‘cbl5bl nalua5léa agabb cblsaa(8an ener§lya
bl50b18a aTla8a csbacll Bular§8a bar X1l tonlatln§ rrnloxonclnyalanSa
lMaol ko‘cbl5hbl, elekloronlaTlng nalab oH$ raryTéa leSkan FOTon8a
yo ‘mallsLL, 1ran581éro8ena2a reak5lyalan ya riwiiOxonénylar ba]tltng
0‘28an5bl WracH. Bwu J'arayonlarnin§ baTtTa31i o‘51THkKlar
TMoxoncMya”LLa bonslll anlulangan.

81noy 8ayollan

Biolo81k ogslllar ~anéay abatlyal!8a e§a?
Ok51(11allb11M1n§ Toblyall Litaclan Llora!?
NelMa5 oM$ 2aryTLL n§ larklbl ~ancky?
Ok51élanl5b-gaylan5b polen5lal nlta?
Ok51é1alll5M ya loklorlallb Maslcla ayllns.
Nel"a5 o HsH 2aryilMu18 larklbl L taéan Llora!?

. A3, FAO ya KoO LWWn8 nmala5 oleb ran]'t sanéay
abarlllyalSa e§a?

8. Nalra5 oH$b 2an]téast 5lloxrotlarnlng lMaoHyauni
In5bunltb benns.

9. Ok$lcloreclmklazalar yaniay reak$lyalatl kalalM2layclN?

10. Nela$ o HsW 2aryt«la8l lMo$rorlanl5bLl 1m$bmunHMNS.

11. Foblorlalli$hb 5ataraclori18l ya K/O ni$baH.

12.Fo$lrorlalll$b Trakanll alllala$b.

No ok whpR

BloloMMk ok$l(11ani$h Tay 2usl§a 011 1e811ar

1. Blolo8lk ok8l(1law8b nalya8léa bo8M bo‘la<b8an ox1r§l
wnb8ulo!lar:
A) 502 Tocbeylna, HX%; B) 5uy, ener8iya, CO,;
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O) 5uy, ptrom2nw k151ol:ia; E) MocbeyrTa, kel:okl8lola, Suy.

2. Oay”! bwu]ayra 5(ruklura kowponenulla nala3 ollxb /anpn
Joyla8b8an?

A) Yaclrocla; B) M1loxoTtlnyacla;

3) En<3opla2Tarlk lo‘rc3a; E) Knbo5oTacla.

3. ATF bcyayrawn” says: 51lruklvra kotponenH/la 81n(e/lanai|?

A) Muoxon<3nyatn§ 1cbkl TeTbranaxlUa;

B) MeTbrananTt§ 1a5bal A1571<3a;

3) En<3opla2raTik 1o‘r<g; E) Yaclro<3a.

4. Yoiioroii ya eleklron (a*buycb! kolertenWar clay« MerteniAar
51ulMuya Tansnb?

A) Ok51éorec3ukTazalar; B) Cnclrola?lar;

3) Tran5lera2alar; E) 5S5koxrotok$]<3a2alar.

5. 8lMoxroTok81l(la/alar bulayra 81lruk(ura kotponen(lanwng
May81 Uiglllicla Joyla8b8an?

A) Miioxon<3nyalan3a; B) 5kopla2ra<3a;

3) Klbo5oTalar<3a.

6. AerobH Jie§1(1ro8ena/alarnlng MNnk8lyalan:

A) Yo<3oro<3 aTortlan yoki eleten{lannl beyo51la kl3loro<3
alOLLea uralac3l,

B) Bokbsa oraHsa akl8eplorlar8a beracH.

7. F1a\3nM Jle§klrofena/alarnw§ kolertenlrn <lalHlay \l(atln
lakbki1 e(a<H?

A) B2 B) B,; O) BE6 E) B3

8. MHoxonclanyalar(la nala8 ollsb /an|ilumn« asosiy
KoTponenWan:

A) HAO-cle§1<3roéena?a; B) FlaYoprolel<3;

O) 1kkia 3ioxroT 5 ucbla 51MOxrot y; E) 51tioxroT a2

9. Nel"a8 oH8b /an]irwwsg yonoron alotlan bllan la'nnnloyclH
urH\er8a! Monon ya/llra5lu:

A) "AQH ; B) 3 F ; 0) FMW; E) "AO.

10. Mioxoninnyalar(la ok81(llanayo(8an 8ub8(ra! a-
kelo§lu(ara( k18lo(a bo‘l8a, nnita K/O necba”™a len§ bo‘la(H?

A) 4; B) 2; 0 1
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X BOB

MNYEKAb MOLW)NM1JTK AbMASHLL11Y1

Trnk or8anl2wlar larlabl8a wurakkab or8awk blnkwalaréan
la$b”an, WrH tlnmeral woépalar klrac!l. MTeral Ttoc!clalar,
Toéclalar alta8blnuyYlcla ]ucla laol 15bllrok elacH. 1J/1ar 1:anacla8l
batTa bulayralar ya lo‘ylralar larklbl18a kuacll Hatcla nlarnt§
rarur larklbly A1571 b18oblanaél. Mlneral Toclclalanuné ko ‘pcblLis1
lanacla 8mycla8l enltalarga bo‘lacH.

X.1. 8un\ alta8bwny1

5uy lanacla8l b aTTa luyayralar ya lo”*ltalaTtt8 en§ Tubilr
larklbly 41 Ta bl8oblanacH, n or8aru7trnna Hayo! aoHyall bWan
alosaclor barcba nTyoxay reak5lyalart ymxa8a cHluaracHéan Tub i
lanua5léa Hat Hayol]'arayonlarcla §‘oyalcla TMH 1T rol o ‘yrwycH.

Hayyon oréanrrrruina 3wy lana o8°‘lrH81tng, laxtrtan, 2/3
nigrT7T  lasHkH aHaéi 0 ‘81tHklar ya tlkroor8aw2Ttlarcla 8uy
LL1Yclon yana HaTt Kko‘pro”™. 5umy 10‘yira ya or8anl2rtlaréa bir
xH lan}al8an eta3. Il lNaol 18blaycHS8an a’rolarcla, Ta3akn, Tlya,
]18ar, TM8knl, yurak, buyrak, ~on pla2ra8lcla aywsasa Ko‘p (70—
90%), passiy lo‘*lTtalar (8uyak, yo8* lo‘dlTa) larklbMa or (20—
40%).

Or8aniz2réa 8uy erkln eta8, baHa LUrH blnkralar, ayw”8a
oaslllar bHan bo§‘lan8an boMa bo‘lacH. Anor8awk wolllar bat 8uy
bHan blnkkan bolallla bo‘lacH To‘altalarclaél 8uywin8 asosiy
FisT 1 lolaH 81lruklUralar tolekmlalan ya TeTbranalar orasMa
loyla8H8an 1rTob W (0°‘21a8HIMnl8an) 3uYcHr. ErkTt 8uy, a3osan,
bloloélk 3unyn“Hklar —uon plarta8l, Htla, orua rrya suymyHes,
oyua! Ha/t ylleH 5Mralan, 51ycHk larklbléa boMacH. TurH 8uy
laralan orasiéasi cbe8ara Harakal cban, v M210l081k 3HaroMéa baTt
éo1ro o‘r8anb LUraél.

Or8anietw né 8uy8a eHMyo)1, laxTtTtan, nwn§ LUrH yo‘llar
‘bMan 1a8bsan8a cblsar8an T1aéon8a barayar. 8uy Tanaéan, aszoaan.
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buyralar orsaH 51ycHk bHan, kaw rrtaéoréa §o‘lak, ler be2lan ya
nafFa$ oruaH cHluyanlacH. 5uy8a bo‘18an eHIMyo] 1kk1 yo‘l bHan:
beYosiia xuy 1CHi15H ya lanacla ocH1q Toéciaiarnin§ oksicianisHi
orsaH uoplanacH.

Oiiat ya Hayyonlar or§anl2rtléa xuy altaSHlnuY1l nery
818letabl orsain ya 8§mtoral yo‘l bMan bosbgarfacH. 5uny
alta8blnwinl bosbsawbéa §lpo2LLMNS orya bo‘lag|éan ajralacHSan
anlcHwurellk §orTon-ya2opre551n bo”bsaracH.

X.2. Mlneral Toé(lalarnw§ altaSblnny|

Tlnk or8anl2tlaréa |ucla ko‘p elewenllar lopHS8an, bwu
eletellllarclan, rtaéor ~UalMéan C, H, N5 O lanawn§ a505ly
815T1ML (96%) labbk/1 e(5a, kald5ly ya fo5f0 3% 8a lo‘§8‘n kelacH.
1% 1 barcba ekTeniar TasbkH elb, ular lcblcla kals5ly, Tagnly,
naTny, kaHy, fosfol, obln8nu8nll, xlor kab) Takroeletelllar ya
Tlkroeletenllar ucbraycH.

Turll xH LWWlneral eletenllar or8aw?2tnln§ norta! bayoll
ncbun Tnb 11 abatlyal:8a e8a. 1/l1ar bujayra, lo‘altalar ya blolo81lk
SuymnaHklar larkab]c3a en8an anion ya kaTton bolalicla barcla lurH
Toleknlar blnktalar - kofFertenl ya Fertelll koTplek8lan bHan
bo§‘lan8an bolaléa baT ucbraycH.

Ba'21 blr Wlneral eletentlar kalbly, fosfa!, kal8ly karbona!
3bakHéa bayyon, oéartlarcla 5Swuyak ya !18blar, T0llym8kalarcla
cbl8‘anoalar TasbkH lopl8blcla 18brirok efFacH.

Blolo81k 5uynsaHklar larklblcla§l Tlneral eletenllar LLUrH
LLISAOr  ni8baHarcla ucbraycH, bu ni5bal burHsa, or§anizt n in§
Fwolo81lk Funk5Slyalan 128an cblA15b1 TuTk1ln. Mabalan, b uayra
5kopla2tab5lcla K+ nln§ kon5enlral:51ya51 ynsaon, Ka+ nHa pa5ST,
Hon raréobléa e5a ak51Mcba bo‘lacH. C)on 2aréobcla8l kal5ly bHan
Fo5Fornlng o ‘raro konseTraislya nisbaH burH3sa, TM8knul FaoHyall
12cian cblsacH.

5bunclay salllb, tteral eletell !1nk or8anl2Ttlar(la wrH
Funk5lyalarw balaracH: ya’ni blolo§]k 8uymaHklarnln§ o3Tollk
bosinlni bir xHéa 3aplab LU n3béa, buFer 813letalarnin§ TasbkH
eflsbéa kofertewlarlng larklbly HA1571 5lfalicla, os5LUarwn§
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ncMarcM ya lo‘iilatcbl 5Mrukrura5lw TasbkH sl3Héa Hwu)ayra
ya lo‘alrtalarclaél Ttoclclalar alTta8lltuytT£ [ertenlally
reak5lyalanéa kol aklor 8llallcla 18M 1rok elac!i.

OnaTnlné a508ly Tlneral Toclclalarfa bo‘léan blr smikaéasi
eblyon unyléa8icba: kal5ly 0,7—0,8 §, loslor 1,5—2,0 §, kaHy 2—
3 8§, nalny 4—6 §, xlor 6—9 §, letlr 0,015—0,020 §. Oy”Mal ya
anynsabWar blMan sabul allinSan TTera! Tocléalar T §icbka Kbakéa
lo‘1la8o‘rlb, son~a oYaéb KnlW§an LUrlar ko‘p Tluéoréa boYsa
baTt gonnln8 o3ToHkK bo51Tl, bu]ayra ya 8uymn~Hklaréa LUrlar
kon8enlral8lya8l serlMarH éaralacla o ‘28arTayé1 Buyraklar bunéay
bolallla orMsacba LWir ya suyni cblaan8H1 bHan 2loloélk
Tunoaabaéany 8aslab LUrack.

Kalaly. Kalsly bo”bpa Tlkroeletenllar8a "ara8anéa oéar
ya bayyon ora8nizcrwéa ko‘p bo‘laél. Or8anietéaéi1 kal5lynT§
Nanyb 99% 8wuyaklaréa é1éro8lapalll: sbakHéa bo‘laél. T18blaréa,
lenéa ya sonéa kal8lywn§ rw”éon kawélr. Oonéa ton bolalléa8l
Kaisly lMivyéonnilé kaTayi1sbl ualson o011 be21Mmn8§ §orTon1
yel1is8HTa8anéa kwurallaéb Bwunéay Hoéisa Tarkarly nery
g18le Ta81l8a la’blr eiaé1 ya perllenk nery 515letab1M1Mé
lebrannycbanlg§1Ml ofMllnb ywuboraél. Kal5ly altaSHlnuY18a
O ylMarTt Hat [lasir ko‘r8alaél.

fFo8lor. Fo5lor or8ani2tn 1é HaTTta Hul'ayralanéa tay]'né.
N «ko‘p rTuéoréa Suyak, H8H, A18tan uon larklbléa, a505an,
kal5ly bMan boé‘lan8an 5Hak1éa ucHrayél. Or8awk bTkTalar 1cH1éa
lo6lor, M08MoHplélar, nukleln la8lolalar ya bo™Hua larklbléa ncHrayéi.

Foslor or§ani2téaluéa ko‘p ya xMta-xMN MunkSlyalar8a e8a.
11 5kelel ya N5H o0 ‘s1sHéa, la8lol:a-18Hsor balan81LLl 8asala8Héa, aon
k1lTyo51éa Tlaol salna8H18H1léan (asHsaan, barcHa Toééalar ya
ener§lya aHna8H1nm\'l reak5lyalanéa. OIFMK sinze218a 18HHrokelaé|.

Ma”wy. Ma8uwy xloroll1tné asosiy koTponenllclr. Hayyon
or8awzrweéasl ta§nly speisilik M'mnkslya8a e8a. T1lwnE ko‘p HAislll
8uyak lo‘~1T1a8léa entayél§an Holaléa, enlrol:8Laréa, pon
plartabléa, yurwHouy lo‘alTtalaréa Tta8Mly lonlanéan 8Hakléa
Tay]ué. Oonéa8l Ta8niyTtn8 Ta’lut Tlaéon ogasllar bWan
boé‘lan8an, é1Nun2lyalantayél8an 8Hak1léa bo‘laél. Oonéa Tagniy
rt"éontn8 kaTtayi1sH1 yurak MaoHyaHn! burlllsMéa oHb kelaél.
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Nealny. Bu elewenl naTny xloncl sbakHéa oyua!; blMan 181e’wiol
FiHnacHéan Tteral toclclalatTé a5051ly A18T11T1 1a8HMI eTacH.

KunéaHk oyuar larlablcla 10—20 § nalny x1loné bo‘lacH O”ToHK
bo51Tn1Mé 90% 8a yauin ~15rT naNey xloncl H150b18a Hos L bo‘lacH,
811y aiT a sHinuy!lcia kaia aHaTtiyazéa e§a.

F(or —kaT Tluclorcla barcHa 1lo‘altalarcla ucHraycH, 3nyak
ya [MBHlarcla ayws”™a ko‘p ucHrayél. Or8ani2t8a ior, asosarn,
1cHHacHS8an 5ny bHan klracH.

Yoii — bu eletenlnllMé blolo§lk aHarwyall yalyon8lton ber
Mink5lya5l bHan bo§‘Ha. Oranl2tclaél yoénlllé a5051y Ttlaclon
pgalyon5lTton ber larklblpaclll. Bum ber oréartrrtéa Yyoé
altaSHinnYlwné tarkazicHr. Il gonéan yoéni yullb, o‘21Tné
§ortonl —iirokmn 51nl:e2l mcHun 15H1alaél. T1lrok5T larklbléa
64%clan oriy, yocl bor. Bunclan laSH”an, yocllnban Hayyonlanun§
TayancH lo‘uylralarlcla 5kleroprolelnlar larklblcla boYacH.
Or8ani12t§a kinllaéan yoé oypa( TaH5mnlollan, 5ny ya osH Llb1
(arkMckT sabul alllnaéi. Oy~allla, Snyéa yoé yell5HTa5181 enéeTlk
buposa kabaHé18a oHb kekJ1. Oen£l2cla yaSHoycH1 orsatrTtlar yoérn
lo‘pla8H soblllyaH8a eSa 8uy o ‘8willlklan, baHular yoé8a boyllir.

8 |noy 3ayolan

1. 5uy (anaéa uanéay aHarTtyal8a eSa?

2. Or8awrTéa suYTilM§ erkT ya blnkkan Holall uanéay
bo*lacH?

3. Or8ani2téa 5uy altaSHlnumylnlné boS5HgarlLi5H1w
W3HunHNne.

4. Mlneral eleten(lar or8ankTéa ~anéay aHatlya!S8a e§a?

5. Biolo§lk 5SuymaHk larklbléa8l tlneral eletenllar rtaéon
HancHa?

6. OéaTTn8 TOoEEalar§a bo‘l8an eHnyo]l yancHa?
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Muweral wo(1l(lalar alw8bumy18a 01(11e81 3ayoHar

1. Organl/rwla erk]n snyning nn(j(lor! uaniiay?

A) 1-2 %; B) 10 9% 3) 15 %

2. Faol lublay(Hpan oruyanlar(la suynwsa nri((lon:
A) 70-90 9%,

B) 20-40 %;

3) 50-60 %

3. MrTeral elewenllar wurlk or8awrTtlar(la rjanclay
Mnkylyalanw balara(M?

A) Brolo§1k 5n>01aHklarnin? 03ToJ1K bosiT 1l blr xINéa 5anlab
Turaél;

B) Buler $1$l:etalannt§ a3/l eflsMéa kol erwerlarning
larklbly gl$rrH 51ralicla;

3) Fertenllarnlné kolaklor1 $IFalkla.

4. Tlrok8w (ark”bWa necba Iwr yo(1 bor?

A) 64 %; B) 50 %; 0O) 10 %; E) 45%.
5. Oy”~aMa, Buy/la yoJ1 yellubtayll"1 uvaniiay kasalllk oHb
kela(M?

A) EnéeTlK buuos;
B) Oaniil (1label;
0O) KaTtyonHKk.
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TAYS81YA ETI1WAIY TE3TBAKOUCUYC J1NYOBbLJIK!
O7sllar tayrunsg bo‘yicba

0 2-B 3-0 4 -A 5—B
A 1-0 8 -B 9-B 10 —B

Nuklet k13lo(alar way/u” bo‘yicba

B 2-0 3-B 4 -A 5 —A
0 7-B 8-A 9 —B,b,E 10- B

118leyo«llar TaTtamsa! bo‘ylcba

A 2-0 3-0 4-B 5—A,B,0
A 7-A 8§8-29-B 10—A 11-A

Yplélar way/ust bo‘yicba

A 2-B 3 —AB 4 -B 5-A
A 7-A 8- B 9 —B
YkatTlar Tay/us: bo‘'ykba
A,B,0,E 2 -A 3-B 4-A 5-A
A 7 —A,B,0,E 8-A 9-A 10 - A
FertenWar Tan/ns: bo‘'ykba
A 2-A 3-A 4 - A 5-A
A 7-A 8-A 9 —A 10 - A
CorTtonlar Tay/usi bo‘yicba
A 2 -A 3-A 4 - A 5-A
A 7-A 8 -A 9 —A 10 - A
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Mowiialar ya wn8lcyo<llar alwa8b|nu\l Ta\/n$! bo‘yiicba

1-3
6 -A
11 -A

-0

> >

A
A
-A

2-B 3-A 4 - A 5-A
7—B,0 8 -A 9- A 10 - A
12-A 13 —A,B-0

Ypu(Mar alta8blnu¥l Tayrunsg bo‘ykba

2-A 3-A 4 - A 5-A
7-A 8 -A 9 —A 10 - A

Oa~lar alraulnnuyl Ta\/un =+ bo‘ylcba

2-b 3-B 4 - A 5-A
7-A 8 —B,0 9 —A 10 - B

1Ywuklet K18lo(lar way/vy! bo‘ylcba

2-A 3-A 4 - A 5- A
7- AB,3 8 -A 9- A 10 - A
12-A

0n8LUar, yo§*lar \a wm8leyocllar aiT a sbinnYilLIN§ o ‘/aro

A

bos ‘W1 Tay/nst bo'ykba

2 -A 3-B 4 - A 5-A
7-A 8 -A

Blolo§lk ok8mllaw8b Tayrus: bo‘ylcba

2-B 3-A 4 - A 5-A
7-A 8 —ABL.BLE 9-A 10 - A

MTera! toiniialar alta8btnyY1l tay/ns! bo‘ykba

2-A 3- A.B,0 4 - A 5-A
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