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80 2 BO5H1

K1tyo a805lar! o'umy uoTlantabl l1alabalaml lan8a wl21™HnSb, 12cbi1l ya
ratonaYy bllrtlar bMan wrollanHriSh, ™5la™M1 13b1abb ya JlkrlaSb8a 0T8allSh
Tasbac/lcla W2M8an. Kela™a81 buymk 02bek151onltl2 mcbun Ilalabalar bLU T 1ol
on8l rayl5cla ya puxla 0'21abbHr15b8a enSblbb, nlarSa K1tyo ab806larl laml oruall
yalanparyarllk, baynaltlnal, e5leHk ya bo™bua larblyalaml berlSb ya Tebnal8a ya
Tunsiaal bl 1T olf5b8a o'r8aH5b a5051y TauMac! bl5oblariacl.

Markur o'amy uo'llantacla Ta'rmra ya artally Ta5b8wulollartl cbe* €l
aclablyoHclan foyclalan8an boWa narany Talerlallar boylllNb, narora! Sayollan, le5L
lopbblrlslan, Tabala-tl50llar, Tayrunl  TublabkatlabSb  ucbmn  pecla8o81k
lexnolo8lyalar uol1lanM8an. K1tyo a505lan o'uymy uyo'Tanta5l KaS5b 1aTitl
laknlleHnT8 bakalayrlal boSLcbl 5112100-“Mebnal l1la'lT yo'nal5bl” lalabalarl
ncbun To'Yallan8an.






lOn3sWW. Klwyonlng§ nararly a808larl

K1Tyo lab\al besilcla&l Tan bo’lb, 1 bosbua lablyol Mamlan (Mrflca, blolo§lya,
TTeralo8lya) kabl Toclclly ]13tlar ro’8rl5icla bi2ea arolTlcba Ta'lutol beracll, n
JonL, yaJonsi12 lablalnllasbkl el8an ToclclalarT, nlaming X055alarinl, LW2Lsbind, Blr-
bln8a aylan15binl, Sbular nalyaslcla ro'y beracl8an o'28anSblarnl ya bu o'r8anSblar
orablcla8l bo§' lanlSblamllexdblrad 1. 015ua salllb ayl8arcla, kltyo-Toclclalar ya mlarcla
bo'lacl18an o'r8an5blar balcla8l Mandr.

K1Ttyoyly o’28arlSblarcla (reakSlyalarcla) claSHabkl Toclclalarclan, yaml XoOT-
asbyoéan bo”bua larklb8a ya bo”bua xo55alarS8a e8a bo'l8an TabsuloHar oflnacll.
K1ryoY1y Jarayonlarnl bon5Sbl reak5lyacla 15bHrok elllcl8an Toclclalarlng larklbl8a,
nlaml 1asbklM  ellyclll 2arracbalarning LWrlll5b18a bo8TIN.  8bunln§  wcbun
Toclclalarlng LWrll5bl blMan vlamln8 reak5lya8a kl15ba  ol13b sobllyaH ora51cla8!
bo§'law5bt o’rSamlSh kalia abaTtiyal8a eS8a. B12 kltyoyly larayonlarnl Ta'luvT
Tausacl bMan aral8a O5blrarlr ya wvlaml v2imme ucbun kerakll loTton8a yvnalHrilb,
15%a18n [21ikaYly, k1tyoyly, blolo8lk xo55alarS8a e8a bo’l18an Toclclalar boafl
ylsbit 12 TUTKT.

K1Ttyo or8anl5b mcbun blr vancba Sabablarl bor. K1Tyo lami tmbanc/INK ya
M1ly 1a(lqlao0llar ucbmn rarvr LWbMy Manlarlariclan bIrdld . K1tyo faT cluyoclabaTtTa
narsani, WSbund1Sb wmcbmn rarwrclr. K1tyo Tlaml kltyoyly Jarayonlar, k1Tyoyly
eletenllar ya KiTyoning a5051y sormnlannl or8ariacrl.

K1Tyo 1lablly larfar ualon8a klralll. Airoliir 12l o‘rab 018an o'3l1lklar, bayyonlar
clunyosl ya Jonsi2 1abial -bnlamlng batTa3l Tocl(lalarclan larklb lop8an. K1Tyo laml
ana 5bu ToclclalarT§ larkibl, xoS55alan, LUrllSb1, 3bmnln8clek, To<lclarm§ bir Llrclan
Ikincbl Wr8a oH5bINl o‘r8anacll. eTak, k1Tyo lablal balcla&l Man bo'Tlb, n M21ka,
btolo8lya, Tlneralo8lya kabl lanlar blMan m2Yl bo§"Mullkcla rlyo] larecll Tablallla
Toclclalaring Lrlan Jucla ko‘p. 8bm 5ababll ular clolto blr-bi1rl8a aylanlb Lracll.
Kityo Tamlmln8 tmblT ya2llalariclan bIrl TtoclclalatT§ blr-blnSa aylamlSblcla8l
uonmnlyaHatl W5bunHrlb ben”biian iborai.

Kltyonln8 1tkonlyallarl bllta5 - LW8antaSc/Ir. fauyar nennTt§ 02iclan 20
TT8clan orly 1o5bkoTlr<lan e5a bunclan baT kO'p or8anlk Toclclalar ol T1r T K 1n.

Moclclalarl orSanlSbcla mlaming LM XO55alarl8a uarab, blr necba sTMar8a
boTlnacl: 1.Eletenlar 2arracbalar (elexlron, prolon, ney’on, po211rom, ney’™Mrno,
Teron)

2.0ccly Toclclalar - k1Tyoyly eletenll1n§ erxkln bolcla taylucl bo’ la olacli8an LUn.
1NarnT8 50111 400 clan ordly,

3.Murrakab To<lclalar - o’raro Ta'lmT wbSbaHarcla k1Tyoyly bllMukkan 1KK1yOK!
vnclan orlly, ektenllan 1a5bk1 lopacilUlarnlng ya't anor8anlk Ttoclclalarnlng 50111
200000 éan o1y, or8anlk Toclclalar 50M 2 T1n8a yanT.



TablaMas: 0‘28an5blart utnuTan :kKk: 8urmb8a bo'Tlsb TMTKLN.
1 F|21k o*‘28arl5blar.

2. K1tyoyly o‘r8an5blar.

Aéar Toclla o2éan5béa wucbraéamlcla toclclants LWk\b\, klTyoyly xo055a5!
o'28annabclan, aYal wvnlng bolal yok! 8bakH o‘28arsa, bunéay o0°28arl5h lMwk
0°28ar15b cleb aralaH.

Ma5alan: lerfiml e§15b, buk15b ya b.k. 3ny O °C clan pa5* letperaluracla sallls
bolal8a olacll. O C clan yuclon lertperaluracla esa suyuy, bolalS8a o‘lxll, burncla
5uynT8 laupl bolaH o'2 8aracll, lexin Toleknla51nlng larkibl o'r8artaycll.

MolMa w'HMa 028ar15H bor8aricla Toclclanlng larkibl o‘r8anb, yanst TollMNa bo6ll
boYsa, bunclay o‘r8an5b k1Tyoyly 028arl5b lMeb alaladl MaSalan: sbakaTl Ta\5mn5
1dBb8a 50lb ul2crSek, ayyal J18arrang Suymallk boSM bo'Tlb, keylncballk uoraylb
kelllc. Buncla 5bakar Toleknla5l w8lerocl ya 5umy8a aralacll. Oetak, KlTyoyly
028arl1sblarcla NMaS5Habk| Toclclalarlng larkibl o‘r8aracll. Oclarlar bnnllan necba T!n8
yM M&arl 108 aralabb Jimzlariclan Telallar ajraHb o MK Telall yoHS5bTalar layyorlabb,
3bl5ba plSblS ya 5bun8a o°\5baSb Jarayonlarl aral8a 05blnSbcla K1lTyoYly
bocBalarclan ken§ loyclalanlb kel8anlar.

1nS0mlar bunclan blr necba T1n8 yM ayyallanou nclalarclan Telallar ajraHb
obecla, Tefallarnl  uoHS5btalartl  layyorlabb, 5blSba  pl5btb  ya  5bun8a
o'x5babblarcla klTyoyly xoc/lBalarclan ken§ [oyclalanlb kelS8anlar. Kus  ollrmum
M.Y.bOTOMOS50Y 0'21MM§ 1751 yMMa na™br eH18an "K1tyonln§ loyla™N bayla KKl
08'12 50'r" gbarlcla "K1Tyo o'r yo'Tanni BT ebHyo]1 blMan bo8TIy, bo'l8an baTTa
15blar8a cbo'2Toucla. Oayer8a uaratayllk, uayer8a narar 5o0lTtaylk, batTa yercla
b12lMrg ko'r oldtl2cla kiryoTn§ Ilaclbla eHBblclan s0'118a klrHM8an yuvllular
8a\clalaraclT' cleS8an edl K1Tyo xa” xo'lal81u8 barcba 5obalaricla ken§
yo'llanrtroucla.

fl18ure 1 Tb155{be 5*rucllre olrable 5all, or
50cnuT cbloricle.
1-ra51. NeC1 wiblall parjara51ning LWrllsb!

fl8ure.2 An alllT



M.Y.boTtono3oy 1741 ylicla o'21Mng§ "Maletallk klTyo eletenHarl" noTM
azarlcla alOT -Tolekulyar nazariyani yunylaa8icba la'nfdacrl:

1) Barcba Toclclalar "korpuskmnla'larclan iborai bo'Tlb, mlar blr-blriclan orally, Faxo
blMan ajral8anclr. (boTtono3oynlng "korpmSkula’ 1lertlll bo21rsl Toleknla Ta'mosl8a
e8a);

2) Korpusknlalar lo'xloy512 barakallla bo'laclT;

3) Kodwmsknlalar eletenHarclan lasbki1 l1op8an (bOTOMO50YNT8 eletenl
LL5bmncba51 bo21rs1 aloT Ta'no518a e8a.) EletenHar bat 10x1oy512 barakaHanaclT;

4) Eletenllar anly Ta55a8a ya o'lcbat8a e8a.

5) Ocldly Tocléalarnll8 korpvbSkilalarl bir X1 eletenlarclan, Twurakkab
ToaclalarnTt8 korpuSkmnlalan LW eletenHarclan L2 M8an.

1n8Mr ofNnMN 3.0akon k1Tyo ya M2lka Soba5lcla yl1§8'T8an lexk5blrl5h nalyalannl
alo T15Mk {a'MTto* a&0blcla lalaln Wl » alorwb5Mkaga aS05lanlb, Karrall [M15SbaHar
uormnlnl yaravH. 1808 yficla 0’ 21Ming ararw3HK lamrolnl ~uy 1cla8lcha landacl:

1 Moclclalar nlboyalcla Tayiia rarracbalar - alorlarclan LU2M8an, allT yanacla
klcblkros rarracba8a bo'lna olraycrT;

2. Har say5l kiryoY1ly eletenl Tlaupl o'218a x05 "oclcly' alorlarclan L2 M8an
bo'Tb, bu alotlar bo™bua eletenl allirlariclan la™ uflacll, bar blr eletenll1n§ allinm
0'218a x05 08' rTlk ya 0’1cbaTt8a e8a;

3. K1tyoyly reak5lya yauHcla LWrM eletenHarnlng “oc!(/ly" alotlan o'2aro arilyy
ya o’r8arta5 bulln 50nlar n15baHcla birlklb, TUrakkab aloT!art boS5SM uiaclT

4. Faual bobSbLia-bo5blia xo55alar§a eSa bo’18an alorlar§lna o’raro blrlka olad,
blr eletenllln8 alotlan becb wuyacbon o'raro klTtyoyly reak5lya8a KllM5Sba
olraycll.Jlar lNayal blr-blrléan Karflacrl.

5. K1tyoY1ly reak!5lya naHja51cla uayla yanst toclclalar bo6ll ulli™H allitlarrfing
brSrslyaHarl b15oblanachl.

OaHon 1laTtroHcla katcbllklar borf181 o'5ba yaulllayow, Ta'luT bo'lcll. Oallon
laTitoH ocldly Toclclalaming Tolekulalan bul5btl Tkor Uil M.Y.boTonosoy
1aTitoH Oabon WTItoHclan aral bo'Tlb cbluci4

boTono”oy 1allToH LW X085alarl allirrflar bMan blr uglorcla blr X1 xo55all
allltTlarnt8 baT o'raro bTka ol5b8a yo'l wuo'yar edl Molekmla bu berf8an
ToclclanT8 klTtyoyly xo55alan8a eS8a bo'l8an en8 kroblk rarracbacllr. Molekulanlng
k1Tyoyly xo55alan nnt§ larkibl ya k1tyoyly LLI2LIBHI blMan atulanacrl.

AloT bum kltyoyly eletenHarnt§ ocldly ya Turakkab Toclclalar Llrklbl8a
KlracH8an en§8 kioH1k rarracHaclr. Eletenll1n§ k1Tyoyly xos3alarl mnt8 alorlnlng
L2 LWWsH1 bMan anlylaracrl.

AWT - bn TnNba! raryacllan8an aloT yeclro5l bflan Ttanfy raryacllanS8an
elexlromlarclan 1a5Hd1 1op8an eleklroney!ral rarracHaclr.



KntycTy eletenl -bu yaclro5T1T8 Tusbal raryacb bir X1 bo'l8an alorlarnllig
Tnayyan LWrdir. TekSblrl5Sblar Sbunl ko'r5alaclikl, lablalcla biTla eletenlnlng 1a55a51
LM bo'18an alllrlarl Taylucl busbl TMTk1n. MaSalan, x1oTln§ tab5a51 35 ya 37
bo'18an alllrlarl wucbrayll. Bu alotlarnln§ yaclrolaricla prolonlar 501l bb X, lexin
rneylronlar 50 bar X bo'lacll. Eletenll1n8 yaclro raryacflan blr x(1 lexin ta55a
50nlan WrTMcba bo'18an alotlar Iurlarl12oloplar cleyilacil.

Eletenll't§ allT T1ab5a51 unT§ barcba lablly 212oloplan TabS5alardll 5Sbu
12ollplarnT8 larual8anlk clarglebl e'1ibor8a oln8an o'Macba ylytaH8a eS8a. MaSalan
lably xlomln8 75,4% Tta55a 501 35 bo'l8an 1/olopclan ya 24,6% tab55a 501 37
bo'18an 12olllpclan borat; x1omlng o'lMacba alllT Ta55a51 35,453.

Ocldly Toclclalar - bular bbla eletenllln8 alllflariclan bo5M  bo'l8an
Toclclalarc/r. C, fe, 14a, K, N2, F12 Mwurakkab Ttoclclalar - bo”buacba ayl8ancla
k1TyoY1ly blrikralar bular WM X1 eletenHarnt§ allltlanclan bo5M bo'l8an
Toclclalarc/Ir. H20, CO2, Ne 20, NeO1, H2804, KOH.

Ho21ls1 labSayyurlarS8a ko'ra Toclclalar 8ar ya bu§' bolaHcla Tolekvlalarclan
LWrklb LWp8an bolacll. Moleknlyar 51lrukllraS8a e8a bo'l8an Toclclalar§lna wuallly,
(xn51all) bolaHcla baTt TOlekmlalarclan larklb Llpac/l. Bular8a, TaSalam, orSanlk
Toclclalar, TelllllTa5lar ayrlt 15HGolarclan {@buan CO2, H2D Kilrad/l.

Cradlk lormlalar, bo”buacba ayl8ancla LUrlliBb Fortmlalan - bular bar ugy5l
bo8'1oycbl eleklronlar]ull cbi2ilicba bMan LW5Y1rlanSan forimlalarélr.

n H
H—0—H, Ha—O0—Ha, K—O0—f0 H—o0 0 | I

3 H—41—C—C-—H
II—0 \ H—O' O |
N—0—P — O H
n—0o 7/

Ho21ls1 kuncla 5anoal ya fA15bloy xo'lal8uuMg nyo]lawSbtl klTtyo farl512
laSayyur eHb bo'ltayc/l. Kancbuk, plabltaS5alar, pollloycbl Toclclalar, Lo8'02,5unyy
LLa, Tlneral o'8§'iHar, clonclarton ya bo”bua Toc!clalar ofb k1Ttyoyly Jarayonlar8a
ab051an8arn. MuSlasl reSpublikarlrcla k1Tyo Sanoell wcbun rarvny xota”*byo —
lablMly 8ar, nen, 1o5bko‘Tlr ya wclalatln8 T0'1-k0'1M81 ko'plab [Mrly-lacluliiol
THwHan, o'nlab ofly o‘any ywiNlarlling k1Tyo kaFeclralariclaylrlk k1Tyo8ar olltlar
rabbarl18icla ka«a [rly-laclalqO0l 15:1al  oflb  borlMayo{S8anlsi  klTyoyly
Tab5nloHar1n§ yan§lclan-yan§l naylartl yaraH5b8a 1rkon beracll.

In5on bMan lablal oraSlcla8l o'raro Tunosaba! bal eHBbl rarur ya Turakkab
Tabalalarclan bT bo'Tlb uolTtoucla. 8anoallT8 ayrlT Wrlan, xmuSuban, TellMNni8iya
ya TelallarS8a 15bloy berlSb Tloc!8acba bat ancba ken8 laniglSan bo‘18anl8l18a
uaratay, Ko'p abrlar Tobaynlcla alrol-Tubb 15051an1561M1n8 5mny, ya’t anl:ropoSen
Tanbalar! exkolo§lk Jarayonlar8a 3erflarH 1a’5100 ko'r5alta8an. 118l Telallar (n/16,



KNTU3H, oKT, uo'T8'o5bln, rux, lerlr, 3urTta, 51T0b), 5bl5ba, 30ymn, kulolcbllk
buyntlan, bo‘yo”, non, yIo ya bosbua ayrlt Ttab3subMar 13blab clUian3H ucla
Tub1lT abanfya! ka™b el8an.

Mrry laclqdlsol boSulcblartl 1aYs5llabb ya anallriian o4Yka215b, boz2irsi raton
koTpynlerlaSbHrM8an FanTT8§ HMN! anaflritan 0'1ka215b, MnHy laclul”ollir§ aloblcla
(@rl1bl ya vBMallM uoMlaSb Ty TKT bo'l8an Sobalarml anlulaSb bat Mrwy bUH
Teloclolo81lya5T1T8 yakolaHarl utla518a kHacll. Fan bu 0’5lb bowycM bLIT H21T 1
boTb, uwlcla8l koTponenHarw o'r tobl8 alagt Mrtly fFakar, Tax3mn5 MMtly
LW5Sbuncbalar, alatalar ya 5xetalar, §oyalar, 8lpolera lar ya nararlyalar, 5bunt8éexk,
Fan uormnlarl ya Mtly blW~b TelllcMan.

Moclclalarcla xMTa-xIM o’r8an5Sblar bo’Mb LWFSHINl kO’p kmM2al8anrw2: nat
bayoéa LUr8an letlr bnyunT ran8lab uolalll, yon8an o'Hnclan 028 Ta w1l upladl.

Moclcladaml Lbclan o’28arHnb, wmlaml bosb”™a ToclclalarS8a aylanlsbl8a ofllb
kelacl8an bocBalar k1Tyoyly bocl5alar veyllacrl.

K1Ttyo Tlanl toclclalar, nlarnt§ larkibl \a LL2LIb1, xossalarlnl Toclclalarming bH-
bl1r18a aylan15b1rl o’ r8anacl18an ranclr.

Maylucl barcba Toclclalar 107 {a elerenllarclan bo5M bo'lacll, bu Toclclalar o't
larklbly 51371 blMan blr-blrclan Mary, uflacrl.

Oclallla, ana 5bu Tab5ulollar ok51/lanl5b-saylUrll5b reaxblyalarl ralyablcla
olMn8an ya alto5rera8a w8lerocl, olHN8M8MI ya aroX obldirl, tellWar, aynlllba,
3T0b bu8lan kabl blnkralar, 5uy bayralan8a bo'you, \a oruua 155lab cbluarlSb
cllarcllan ajralb cblauan “Eletenl” 50°21 larkilily s13T cleSan Ta 'nonl bliclracll.
K1tyoY1ly eletelll -Ta’lnt xo35a8a e8a bo‘18n alotlar lo‘plarl, ya’ni k1tyoyly
xo55alan blr XN bo*18an allltlar Lnc/ir. MaSalan, arol aloTtlaTtT§ bkla WL nT, bkla
k1TyoY1ly eletenl -arol eletenHnl, xlor alllTlatln8 bo/bua LWnni, k1Tyoyly eletenl
xloml blcMrachl. Bulln kotol, en8 wrouy wilclurlar Nat k1tyoyly eletenHarclan
larklb Wp8an. Ho2: blr8a 118 1a alotlar Wn -118 la k1ltyoyly eletenl TaMuT.
K1Ttyoyly elertenl bllan ocldly Toclclanl bH-bHMan lary uila blLUSW 1lorlr.

Ocldly Tocléa eletenr cleb alalsa -bu xalll, atT0 eletenlll oclc/ly To<lIcla cleb
alal5a -bu baTt xalllcHr. Blla k1tyoyly eletenl blr necba X1 oéclly Toclclalar Vosrl
ulBA1L TMTKIN. «8ny Ik ocklly Toclclaclan -yoclbroclya KiSloroclclan Wrklb lop8ar»
cleSak baT, 5/nbbazl2 xalo uf18an bo*larl2.

Ba’ran ocldly tocllla WaT, S/Mm Toclclanl LWk e*8an k1Tyoyly eleten! WNaT
bir X1 alalac/l. Ma5alan, letlr (leSancla oéclly Toclcla Wat, letdlr eletenH Wat
LLBHWNMacH. b8lerocl cleSan k1Tyoyly eleten! blr mecba oflclly Toclcla — KO‘TAr,
01105 \a 8ralll HsM ylach. 81tob ocldly Toclcla VolaHcla Tnayyan xo55alar8a c8a, n
Te*all yalHrouflkka e8a bol8an 3uymuyllk; bwu X055alarl KiSlorocl blMan blnkkan
Holallb81 51tobclan 1oplb bo'ltaycll. 81tob (lI) a&lclcla8l 51tob oéclly Toclcla
Hillcla8l 51Ttob eTa5, balkl 51tob eletenHcrr.



B 5 XM kltyoyly eletenlclan larklb lopS8an Toclclalar oéclly Toclcla, 1Kk! ya
vnclan ko‘p kltyoyly elerenllarclan larklb lop8an Toclclalar Turakkab Toclclalar
éeylMacH

[Carora* ucHun xayoHar
K1Tyo lal Miranio’r8alacrl?
K1Ttyo NanTting ridYOMamsH lanxtl yl5sacba 50'rlab berlns.
O Tyo lanirin§ yazirasi?
K1Ttyo lanTtT8 abatlyall?
0 ’2bek13lon XOT asbyo reburslarl?
K1Tyo 3anoaHcla8l yan8llklar balcla 50'rlab berlng?
0 "2bek151onTng a5051ly x0T abyo resur5lan uaerlarclajoylaSb8an?
0 "2bex151oncla yanclay k Ty o 5anocallan rlyollan8an?

O N O OMWDNpR

KityoY1ly reak(5lya (urlan. Anor8anik toc!(!alanllng rmmlnT 3nllan

K1tyoY1ly reaxk5lyanl k1tyoyly Mortmlalar yoslasMa 1foclalabb k1Tyoyly len8lara
feylMacll. KiryoY1ly len8lara uanclay Ttoclclalar reakblya8a kTt5b15b1T, uanéay
Toclclalar ya uanclay rwaéony miSbalcla bo5M boTsb1lnl ko'rSalachl.

Har blr len8lara 1en8Mk alotaH blflan blrlaSb8an 1xd LiStclan 1boral.
Ten8JaTtaTn8 cbap ~15r18a reak51ya8a klrl5bayol8n toclclalarT8 formlalarl, o‘ng
A15118a eba reakslya malyaSlcla boSM bo'l8an Toclclalarlng§ lortmlalan yorTlacll.
Ten8lata w215 ucbun clabHab boSblan8UcH To<ldclalar ya bo6lN bo‘lad18an Toclclalar
yorllb, ora518a 51relxa Lo‘yllacrT:

2A1 +6HC1—-2A1Cb +3H2

K1TyoY1ly reak5lyalarl blr necba a5051y Lrlar8a ajraH5b TuTk1n.

1. BmW3WM reakSlyalan. A8ar reakblya nalya5l(la 1Kkl yok! bir necba
Toclclaclan blMa yansi Toclcla bo6ll boYsa, buniay reakSlya blrlkiSh reaxSlyalarl
<leybd1

Ma5alan, T15 bayocla yl2ciMi8an(la uora clo§ blMan uoplanachl. Bunéa rws (1)
a8l<1 bo6l bo'lacl:

2Cn +02-» 2Cn0O

ATTlak 8a2i8a yocbroc1 Xlodcl 8a21 *a’SIr elllrSak, ou k15lall Toclcla —
aTToTy Xloncl boSI bo'ladlT:

N4, + HC1 —m14HAC1

2. A7ralsH reaxkblyalarl. BHla Tto<l(la TOlemlalarlclan blr necbll yansi
Toclcla Toleknlalan bo5IM bo'lacl8an reakSlyalar ajrallsb reakSlyalan <leyibdl

Mab5alan: CaCO3 —=CaO +C02
2H80 2H8 +02

3.0‘rln oH3b reaxk5lyalarl. O<ldly Ttocl<la allltlannln8 Twurakkab TOCcl(la

Tolekmlalancla8l a'otlar o'rnilt of™b reakblya5l o'mn olléb reakSlyalan aeyllacrl.
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Ma5alan, akity elctenllar o‘riclan paS51¥roy ekTenHarT blrlkralarl larkiblclan 3uib
cHlyaracl. By reakslya Slilb cbluarlsb reakSlyaSl bat cleyllacll. Masalan:
2n +2HC1 —=2nC12+H2
fe +CnCl12—Cn + feC12
4. AlTa81Hn18b reak8lyalarl. lkkHa Tocllla Tolekmlalarl o21MIM8 larkibly

u1sT 1arth blr-bt8a alrtasbllnb, KkHa yansi Toclcla TolekulalanTt bo5I allacl8an
reakSlyalar altaSb1nl5hb reakSlyalan éeyllacll. Masalan:

BaCl12+Ka2, -> Ba304+ 2LIC\

A814YO3 +HC1 ->A8C1 +H LWl 3

Anor8anlk Toliclalarn1ng 51n/lan:ok3lcllar, aB08lar, k13lo(@lar, rlar oHn131w,
noTianisMiya xossalan.

K1tyoyly elerenllar 300 T1n8clan orfly anor8anlk blrlkralar bo3M uflacll. Bu
blnkralar, azo™an, umylclaSMarS8a (4 5T1F8a) boTlnacl: 1) okbldlar; 2) a505lar; 3)
Ki5lolalar; 4) Ivrlar

OksiclMar. EletenHatln§ ki5loroc! blMan boS5SM wuf8an blrlkralarl ox5lclilar
rieyMacln. O&lcllarcla Kizlorocl bMan blnkkan eletelll clolto Tusba! yalenlfl, Kizlorocl
esa Tanly — 1k yalernHl boMacll (F20 <3m bosbua blnkralar). Oblcllar k1Tyoyly
Xx033alan8a sarab 10T18a bo'Tnacll: 1) a™o3l oblcllar, 2) Kizlolal ozlc3lar; 3) atFo”er
a&lcllar (W2 boSM uMnycbl ok51clar); 4) 1ur boSI ufTayc/18an okbldlar. MaSalarn,
140, NO, CO. Ko‘pcbllk bollarcla, bu ok5lclarl be*araf (tcllFeren!:) a&lcllar bat
Beyladl. bekT b notnlng s0‘yll5bl bailial8a 10'8‘n keltaycll, cbunkl mlar bar X1
k1Tyoyly reakslyalar8a k1lnmsbacllya k1TyoY1ly blrlkralar bosll uflacl.

Ok81cllarnling notlawsbb O'r§artas yalenll eleten! laupl bllla oalcl boall
uacll. OB1cimng norTT bosl Alisbela 5bn eletenlnln8 norT ayHMb, oxi8a «oxa31<3»
50 21 yo'Sbllacll. Ma5alan; K20 - kally a&l<3 AlD 3 - alutlnly a&l3 ya b.k. A8ar
eleten! o‘28arnycban yalenllk natoyon sM5a, u bollla eleteTTn§ notl ayWnb,
30‘n8ra uay3 Iblcla rit rauarti bllan eletenlnlng yalenll81 ko'rSalllacl \a oxin8a
«OK31C3» 5021 yo'Bbllacll. MaSalan, feO-lernlr (1) a&lcl, Fe03 -lerdr (I1) a&icl,
C0218lerocd (1V) adlclya b.k.

Ok81cllarwng oMm5in. Okblcllarl umylcla8l vbllar blan ol Vb TU TKT:

1 Melallarl yokl Telallta5larl KiSlorocl blMan blrldrlSh (bu Jarayon yonlSb
yoK1 olcl1armsh (3eyllach.

8 +02—802
2M8 +02—2M80
4A1 +3027"2A 1203
4P +502 2PD5
2. Murakkab To<1<3Galarl ki5Slorocl<3ayoncln/b:
CH4+202—=C02+2HD;



2C2H2 +502->4C02 +2HD
3.Clclrokslcllarl parcbaksH:
Cun(OH)2—=Cun0O +HD
2A1(OH)3 —A1203 +3H2D
4.Twn2larl parcbalasH:
CaCO3 ->CaO +CO02

K18lo(alar. Krblolalar Tolekmlablcla8l yoclorocl alotl o'ttl Telall alotlarl
0HsHL malyablcla Xva bo3H sHacH8an Turakkab Toclclalar. Melall8 o‘nn beraél8an
yocloroclnT§ 50M18a yarab, Ki5lol:alar bar 1 ne§1rH bolacH.

AS8ar Ki3lola o‘r larkiblcla8l yoéoroc! alotlanclan bicasT 1 Telll118a ait a sHHrsa,
bunéay Ki5lola blr ne8i2H bolacH. Masatan: HC1, Hf, CH3COOH, HX)3, HMO02
HC103

AS8ar ki510la o‘r larkiblcla8l yoclorocl aloTTtlng IkdHebinl Telall8a air a sHHrsa,
1KK1 ne812H bolacH. Masalan: H28 03, H2804, H2CtO 4, H28 , H2Cr20 7, H2M n04.

bekT, ba’2an, Ki5lolalar larkiblcla8l barcHa yoclorocl alowlannl Telall8a
altabHayertaycH.

K151olalar, a505an, 1xd Lrknt8a boMTtacH:

1. K151oroc11 k1510lalar.

2. Ki5lorocl512 Kislolalar.

1 A8ar Ki5lola TolexnlaS1l larklbicla kiSlorocl alotlarl bor bo'l5a, buncli
K1510%alar Ki51orocll Ki51olalar geyllacH.

K151olalarnt§ norrfarmbHk Kl5lorocl512 k151olalarl notlaSHcla ugy5l eleTeT
Ki5lola HosM uf8an bo'l3a, ayyal o‘SHa eletentln§ noT! ay™b, oxT8a «ill»
fo'5H1TcHa51 up'SHMacH. MaSalan: HC1 - xdoel k151olll, HF — Tionc! Ki51ola, H28e -
Selenrl K1510la, HC” — Slaricl KiSlolaya H.k.

K151orocdlM k151olalarl norra™HHa Ki51olaml Hos M uyMf8an Telallolclning loHncHa
notl ya yalenll81 a505 ullb oflnacH. Ma5alan: H2804 - 51lal Ki51o0la, H2803 - 54
Ki51ola

Ko'rib 1unbcHkl, ki5lolalar Smycla yolloroc! toilarl bllan ki5lola siolcHS1
tonlan8a -amonlar8a cH55015MamacH. Ki5lolalar yolloroc! tonlanclan bo™Hua HecH
uangay kaHonlar HsIM yMraycH. K151oll uolcH8'TT8 (antonnT8) raryacH k151olaning
Har blr toleknla5l cHS5015Man8ancla Hs M alflacHS8an yolloroc! tonlarTT8 50w bMlan
anlalanacH. Xlorlcl ya nHra! Ki5lolalar lMaua! blr raryacll k151ola solcHsalan Hos M ulacH
(CIN), (AMe#). Ki5lolalatln8 cHEEO1S BMSH Texanlrtl umlbll Tolekmnlalar &“ollla
ulbl1 Tolekmnlalar tonll TOlekmlalar, tonll Tolekmlalar eS5a 8lclraHanSan tonlarS8a
aylanacH. K151ola-15Huor neylrallamlSH

HC1() + NeOH (Y H20 (® + ~aC1(y)



w

Sulll ki5101aming Toleknlabl 1kl X Kizlola sold181: blr 2aryaclll \a 1k&
2aryacil'l bo3l allsb! TnTK1n.

K1$lo{alatT8 «ityoyly xo85alarl. 1Kl5lolalar asosiar bllan reak5lyaS8a
KLM5b1b, W2 bo3!l uflacH.

KaOH +HC1 -mNeC1 +HA,

CU(OH)2+2HC1->CuUC\2+ 2HD

K151olalar Telallar bllan reak5lya8a kill15blb, 1ur bo6l wiachl.
K151olllar a505M adlcllar bllan reak5lya8a kirlsblb, Iur boN wflacl.

Wacr.

e5a Ki5lolalarcla ran8512M81chba solacll

K1510rocis12 AS05111181
HC1 -xloné B 1" a505M1
HBr-broruwc! B 1r a5051
H1-yoélé B1r a505l1
Hf - lioné (playlk) B Ir azo’Y1
HZ28 - 5ullicle 1kl 85051

K15loroc1l't
HWNO3 - nHra! B Ta505M1
H2303- 5ullil Iiacl a50501
H2304- 51lal dracl a50501
H2ZCO3 - karbona! Incl a506T1
H2810 3- 5lka! 1k 850571
H304- ollofFo5ral ncb as0all

. Ki51olalar Wrlar bMan reak5lya8a kT*Mb, yanst k!51o'a\a yans 1 1vr bo5I

. K151lorocin Klzlolalar Ljl2cinl8ancla swy bllan anglclncl8a parcbalanac/l.
. Ki5lolalar laktm3nl uizaiArachl, Telloraryt puSbHran88a kinlacl, lenolllaleln

Twn21Mng notl

xlorc!
brorlcl
yoc/lc!
rorn
5413

nkra!
SAF11
Suifal
Karbona!
Sliika!
ollorosral



AC1P MW YTKAL A1KOWN

p!! N n-un-cn:

A808lar - Tolexnla5l Telall alotl ya blr yokl blr necba 8lclra@lcl (OH)
8rvppaclan LU3bkI lop8an Turakkab Toclclalarclir. Aso8larcla Telall a”™otl clolto
Tnsbar yalenllk (ka”on), §lclrod1 8rvppa e3a 0‘28arTa3 Taniny blryalenllk (amtom)
natoyon uflajl. C~roksll 8ruppant8 30T Telallnt8 yalenll818a len§ bola</l
Ma8alan: NeOH, M§(OH)2 A1(OH)3.

Aso8lar, 8lclrodl1 S8rmppanTt8 3onl8a uarab blr yokl blr necba bo3sutob bllan
clz303Martacl 1.

NaOH ->WNa++OH'

1 Ca(OH)2->CaOH++OH*

II. CaOH+->Ca2++ OH'

Aso3slar |kl 1urkmt8a bo‘lMnac/l: 3uycla yax3bl erlycll8an ya 3uycla yoTon
erlycl8an aso3lar. 13buorly Tefallar ya 1B3b”ony-yer Telallannt§ Slclra&ld Bl 3nycla
yax3bl erlyd1 yayax3bl cl33o™3lanacll.

3unycla yax3bl enycl8an a505lar 15buorlar cleyfladl MaSalan: NeOH, KOH,
Ca(OH)2 Ba(OH)2 lar lertl o‘yacll, 3blsbanl, yo8'ocbT ya klylml yetHacll.
8bnnTt§ mclvn bat o‘ynyclhn 13Hiorlar cleb ymrkilacrl.

Oayny 518letacla | ya Il 8ruppant8 yonakl Smppacbaslcla8l TelallarnT8
glclrocicllan. I, IV, V, VI, VII, VIII 8ruppa Telallarting Slclra&lglarl Sacla
yoTon erl5h! 5ababll nlar a5051ar cleyllac/l

Asogilarning noTiani3H.. 1 AS8ar Ttelall bkla 8lclroglcl bosl ufl3a, as05M
nonfa™H wncbun 10'8‘riclan 10'8‘'n Telall noT! ayHlb, oxH|8a «8lclrokbich» 5021
fo'BblMacll. Mazalan: Ca(OH)2— kalsly Slclra&lcl

2. A8ar Telall 1xd yokl wvrclan orly 8lclra&lel boSM uf15a, a505 noTlla ayyal
Telall noTi ayHlMb, keyT uaY5 Ididcla TelallnT8 yalet81 nT rayarl blMlan
Ko‘rSaHladl ya oxT8a «8lclroblcl» 30°21 uo'sbllac/l. Masalan: Fe(OH)2- letH (II)
8lciraaicl, Fe(OH)3-1ertr (111) Slclracicl

Azozlarcla Kizlorocl atOTT1ing bl«a yalenH181 oruall Te*all blMlan, 1kkTcbl
yaleTl81 orsall yoc!oroclblMan blnkac/l.
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A5051arwng olMwarn. Aso5lar blr necHa mnavlar bllan ofnacl: 1 AkHy Telallarl
51Y8a 12 5lr ellir15H:
2Ne +H2D —=>2NeOH +H2
Ca+2H2D —=Ca(OH)2+ H2
2. As05M o1cllara Suy 1’51 e/irSH
CaO0O +HXD —=Ca(0OH)2
3. SuyclayoTon erlycl8an a5051aml 0 MsH ncHun 1urlarS8a 15Huor 1a’ 51r elHri5H:
Cn804+2NeOH ->Cu(OH)2+Ne 2804
A5051arnlng kityoY1ly X058alarl. 1.8umycla ya\SH1 enycl8an a505lar Hat, Swycla
yoTon erlycl8an azo5lar Hat ki5lolalar blMan 1a51r1aSH1b W Hos M uflaclT:
KOH +HC1 —=KC1 +HD
Ba(OH)2+H2304 Ba804+2H2D
2. A5051ar K15101a1 as1c3lar blMan reak5lyaSa kiMSHIb W2 Hos M uflacr
Ca(OH)2+C02 CaCO3 +HD
2NeOH +8H02 KaZBl3+HD
3. A5051ar lurlar blMan reak5lya8a KTAMb yansl Xur ya yansi a505 Hos M ullaclT:
CaC12+ 21l OH—=Ca(OH)2+ 2NeC1
4. Aboslar atfoler a&lcl ya atfoler Siclrabldbr bllan 1a51rla8Hb Xur Hs T
uflacrt:
2NeOH +A 10 3->2WA 102+HD
5 .15Huprlar ynuon letperalllra8a cHlclarl bolacl. Ma5alan, KaOH 1400 °C éa
parcHalarraSclan vaynaycll. AS051arning ko'pcH1M81 al2cnl8ancla Telall ok5lcl18a ya
51y8a parcHalanacrl.
6. As505 erHtab5l18a Lii2M laktmSM yo8'or WSHIrSak, 1 ko'karacrl, lenolitaleln
erHrablclan blr-I1xdl lotcH1l LWrw25ak, erlTta puSHHran88a klracl, a8ar Telllorary
enitablclan 1ot125aK, erllta Sarly ran88a kiradl.

As05MN ablcllar K1510l1all ok51(Mar
1 8uy blMan 1a 51rla5Hy
As505 Hs5Mbo”HAHL: Ki51ola 5T bo’ UL
Ne 0 +HAD > 2KaOH 303 +HAD > H2804
CaO +HD —=>Ca(0OH)2 PD5+3HD —>2HP 04

2. K1510la ya aso5lar bllan 1a 51rla5Hwy:
K|51ola bMan 1a'51r1a5/8ancla Lir ya 5my  A505 blMan 1a'51rlab/8ancla Lr ya Suy

Ho5 T boYac/1 s bo’1ad1
M80 +H2304—-=M8304+H2D C02+Ba(OH)2+>BaCO3 +HD
CnO +2HC1 —CnC12+H2D 802+ 2NeOH -eNe 2803+ HD

Atloler ok51clarlng xo55alan



Ki5lolalar bMan aS051arclex AS051ar blMan Ki5lolalarclex
2nO0 +HZ304—»2n804+H2D 2n0 +2NeOH ->WZXn02+HD
(2n0+2NeOH +HD ->Ne Z2n(0OH)4)

3. As05lMya Ki51olal ok51cllaring o’raro l1a'51rlaSh8ancla Lrlar bo6lM bo’lad1

N3~0 +CO; —»Ne 2203
4. Ocldly Toclclalar8acba uayllirlach:

3CnO +21W 3 3Cu +N2+3HD
P2D 5+ 5C-—=>2P +5CO0

Tuxiar. Moleknla51l Telall alomil ya Ki5lola “old84clan LU3bkIT lop8an
Turakkab Toclclalar lurlar vieyllac.

Turlar Toleknla51Ming *arklbl8a uarab uwylcla8l IurlarSa boTlnack: 1.0°rla
LWrlar. 2. Morclonlurlar. 3. As505MM Wrlar. 4. Kotplek51lurlar. 5. Po ‘5b il2lar.

0 ‘ria 1uxiar. K15lola Tolexnla51cla8l yocioroc1 aloTlarl TelallSa 10Ty o'rin
altabblnlsbl yoki ab0blar larkiblcla8! 8lclrodll Sruppa KiSlola solcl1§818a 10Ty,
altabblMsbl malyaSicla orla LWrlar boM1 bo'lacll. MaSalan: L2804 M8804 Fe804
N301, TMal403 CaC12

1yorcton tmriar. K1510la 0‘x larklblclaS&« Telall8a o'nn bera olac18an yogoroc!
alotlanwng bir L5 Telall8a altabblM15bl(lan bo5IM boiSan Tab5ulol norclon LUF
(81c1rolll) cleylMacl. 1kl yokl uvnclan orHs ne8irl ki5loltar noriion LWrlar boSM ufachl.
B 1r ne812MM ki51olar e5a faupl 0 Ta LWr bo6IM yflacll. Onylcla8l LWrlar norgon Lrlarclr:
NeH304 KH304 Ca(H3042 M§(H3042 KaHCO3, KHCO03 Ca(HC032
ME(HCO032 KaHZ204 Ne 2HP04 Ca(H2 042 CaHP0O4

Cilclrok5lllrlar. Moleknla51ring larkibicla Telliln alorl ya ki5lola Lpl<iiclan
W5buan, &lclrod1 (OH) 8ruvppa bo'lacl8an LWrlar a505i Lrlarcr. Ma5alan:
fe(OH)21, A1(0OH)2504 M1 (0OH)W 3 A1(OH)ZC1, (CnOH)2304

Clclrosl W21arwng a505 larkiblclagl &lclrokS Sruppaning bb LISTL Ki51ola
Lo1c1818a altabbllMisblclan bo5SM bo'l8an Tab5mlol, cleb baT uarasb TuTkln. Asosll
(81clroxsl) Wrlar Smcla8l erlltalarcla cf155015Man8an(la Telll kaHonl bMMan kiSlola
Luold Bl anton8a ya §lclrodl1 antoni8a ajralachl.

Clclrox5l Wrlar Sa<la yoton enycll. Ularcla TelllNMnlng yalenll81 i5lola
Lold 81 blMan §lclrad Sruppa yaletlklarlnlng y1§1nd1518a 1en§ boYacrl.

Kotpilexs (uriar. KoTplek5 LWrlar LUrklbl8a Turakkab (koTplek5) lonlar
kirad1 (lorivlalarcla wlar o‘rla ”~aY5 1cbl8a oflb yorflacl); LUr c155015Man8ancla
koTplek5 ton Sbunclay8lcba ajralacll. btutan blrlkralarl, 5bu Jutlaclan, LRlamil
baTt alOT blrikralar ya Tolekular blrikralar8a ajraH5b TnTkln. AloT blrlkralarcla,
ya'ni3oclcla blnkralarcla yalenllk uplclabl atal uflachl.

Molekular, ya’rl Turakkab b|lkralarcla e5a bunclay eta5, cbunkl mlar Kklla

SXxilcla bTkTaTn§ oraro blrklSblclan bo5M  bolacl. 3bum  Bababll bunéay
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blnktalarwng barsaroHan koTplek3 blnkralar cleb alaladl KoTplek3 blnkranlng
Toleknlasl (yokl Iloml) Tarkarly alllt8a e8a bollb, wil blr necba 1on yok1
Toleknlalar, ya'n! MGancllar umrsHab LWracH. KoTplek3 lurlar bat 1kk! X1 1vr
Tolexmlalarlnlng o'2aro blrnklsblclan HosM bolac/t:
Cun804+414B > [Cun (LU 34804;
A8C1 + 2~H3—> [A§(1IMH34C1

Ysorlcla8l formlalarclan korlnlb LUnbelk1l, koTplek3 blnkralarcla icHk! ya
lagHAl 3”era bolar ekan. Markarly aloT bllan M8ancllar kotplek5MN1ng icbki Srerablt,
uol8anlan l1a8bil SFeranl boSIM ulflacl. Erkrtalarcla bu blrlkralar, ®lrincHl nayballla,
1cHk1 Sreracla8l 10n blMan ~asHu! 3Ferack™! 10nlar8a &YalacH, yanl 65015 arad 1.

Clarata-sar5bl 2aryactian8an 1oniar Yokl eleklroreylral Tolekulalariu
blnkHnNb o018an 10n koTplek5 boSM ufvycbl 1on cleyllacll. Yusorlla kelllnl8an
len8laralarcla8l Cu2+ P14+ H82+10mlar koTplek5 bo5IM ulnycbl 10mlardTr.

Ko'pcH1Mk kotplek5 blrlkralarlng k0Orclnal510n S0 2, 4, 6 8a len§
bo'lacll. KoorclMnal5lon 501 8, 10, 12 bo'l8an blrlkralar baTt bor. KoTplek5
blnkralar lablalcla ken§ larupl8an. O ‘51TMK or8am12ricla8l xloro Tl Ta§niyning
koTplek5 blnkta5l, bayyon or8aml2riclaS8l 8eto8lobln eba lerwrnt8 koTplek5
bln'kra5lclr. O1Hn, kMTKM™b, plaHna kabl nollr Telallar Tefallur8lyaéa koTplek5
blnkralarclan arallb olMnacll. AnallHk k1tyocla koTplek5 blrlkralar ko‘p 15:-1aHlad

8bunclay ulllb, koTplek5 l1urlar cl550l5ManS8ancla claSHab koTplek5 lomlar
aYaladl 3on8ra 5bm 10mlaming o°21 KMcb512 elexdrofll SiFaHla Ikkincbl Tarla
55013 Marac 1.

0o0‘5b (urlar. (Jo'5b Iurlar 1kk! X1 Telall ya blHa ki5lola upldig4clan LUrkLL
LWp8an LWrlarcr. MaSalan: K 2804 A12(504)3-24H20, CnC12KC1, KC1M8C12-6HD,
K2804<ra8043<4HD

Xo88alan. Twurlar ually kn5{@ll Toclclalarddr. 8uy(la ewycbanl8i8a uarab
nlart erlycl8an, kaT enyél8an ya ataMa entaycl8an LUrlarS8a boTI5b TMTKT.
LWra* ya 51lrka k1510lalatT§ barcba LUrlan Snycla enyél.

Tu2lartln8 k1Tyoyly xo55alan wlarnt8 Telallar8a, kKl5lola ya Lrlar8a
TMno”abaH blMan bel8Manacrl.

18lanclarl eledrocl polerblallar uglorncla bar ugyd5l Telall d2iclan keyln§l
Telalnnl UPlarining erkralanclan Suilb cbluaraci]l. MaSalan:

2n +H§ (W 32->2n(~"032+HS8
2. Tvrlar 15buyprilar blMan o'raro 1a’ 51rlaSkadt
Cn804+2NeOH —>Cu(0H)21:+1\1a2804

3.Turlar K151olalar blMan o'raro 1a’SirlaSbaclT:

Cn804+H28 —=Cun8| +H2804
4 Ko'pebllk Wrlar b1r-bt blMan reak5lyaSa kl15bad T

Cﬁnz+nﬁ£03—>CaC03+MacE
g
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1-4-reak$lyalaris oYkar3Ma oclallla UPRlaming erktalarl ofnacl. HoaMl
bo'lacl8an Tab5ulollarclan bIrl reakSlya [Molrazlclan cllMb kef{acl8an, ya’'1l cbo'kTa
HolMMa 1msbacl8an, 8ar bolMa cb1™b kelacll8an yok! kaT <J/155015anad18an bTKTa
bo'18ancla8Ta reakslyalar ox1n8a uallar borac/l.

Naroral 8 ayollar!

1. Ox51cllaring sanclay X tarlml bMa512? 5bu ok51cMaTT8 fortmlalanw yort8?

2. Ok5lcllardn§ ofm5b vHllanclan ugySlardnl bla512? Te§15bl reak5lyalarlng
{en8laralanw yo21n8.

3. a) Wr bo5M uyfraycl8an, b) a505M, V) k1510ldl, 8§) atFoler okblcllar8a T15011ar
kelllnn§.

4. bakTu5 yo‘51M8anclaCaO, M0, K2 ,C02 802 803 NO;?, NO, PD3
ok5Ll1aTT8 3ncla8l erHralarl yanclay ran88a klrac1?

5. =>Jlta ucbmn ko‘pcbllk Telallatlng 8lclrokSlc/an 5Suy8a Telall 1a'5lr exlvb
yok1 Telall ok51cl8a Suy blrlklirlSs oruall oflb bo'ltaycl1?

6. a) o‘la, b) norflon, V) a5050M, 8) ~o'5b, c!) koTplek5 1urlar8a rwsollar kelHrins.

7. baboralllrlyacla lertr Telall, xlorcl k!51ola, o'ynmycbl nalny, tartar, 1715 obldl
bor. 3bularclan 12 \a yansi Toclcla bo6l uf15a bolaclrl? .layobt812w reakSlya
len8laralartl yorlb 15boHanS.

ErHTalar ya vlarnlng bo$$alan
Molekunlyar-c118per5 er|ltalar. Blror ToclclanT§ Tayiia bo'lakcbalarl bo”bua
blr TolMa tobWa laubltlan5a, boSM bol8an 515leta cfloper5 515leta cleb alaladl
Tau51T1lan8an TocMa dbper5 Mara, 1kdncbl Toclcla e5a cllSperSion TnbH cleb alalac/l
A8ar c/Vper™Mon Tmbl18a lanal8an cllbper3 Cara 2arracbalartt8 kaiallsy 1
TTK bMan 100 TTK (TTK -TMNMNTlkron) odblcla bo'l3a, bunéay co1BperS 5151eralar
kolMoll erHTtalar yok1l rollar cleb alalac/l. 201 1d-1cla8l rarracbalar lo‘x loy512 barakallla
bo'lac/l. K o1lo i1 5151etalar 8elero8en, atyrou, ayl8ancla, Tlkro8elero8en 515leta cleb
faralacll. Oclallla, kolMoll k1Tyo8a T8M2 ollrT T.CreTt a505 5018an cleb bl5oblanac/l,
lekt CreTitan ayyal bu 5SobaHa M.Y.boTtonosoy, Ber5ellk 8eltl, Mun5T-Pu5Sbkin,
faracley, 1.C.Berl8oy, P.P.YeyTaT ya bo/bua ofrfar bat Mtly 15 ollb bor8anlar.
Haulaly erHtalatl Ttolekunlar-c/15per5, wollolcl erkrtalar, kollolcl-dBperS ya
5uSpen2lya kabl 515letalar claS'al clBper™ 515letalar cleb a*aladl Bu mcb X1 dbperS
515letalar blrblrl8a aylamlShl, bT Ikdincbl51clan bo5SM boTbbl Tu TKT, cbunonchl,
Toleknlar-cl5per5 515{fetaclan kollold-c/BperS 5151eta boSI yllb, vnéan Ma8al dbpers
5151eta layyorlaSb ya keyT [Ma8al c/¥pers 315leranl kolloM erHTta8a, 50'nSra uril
baulily erita8a aylanHrl5b TU TKT.
KolMolcl erHTalar lMofT1 \a lNofob kollolcllar& ajraHlac/l. MaSalan, ou™NnT»
5mycla8l, kancbuknT8 benrolcla8l erHtalan [MofT1 kollolcllar tla518a kkacll; [MofT]



llolcl ofl3b wmcbun ernycbl uwpclcla bflan erlimycbl Toclclanl o‘raro aralaSbHrl5H
KHoya, cbunkiuvlar o‘r-o‘21cba bo5IN bo'lacl8an 5151eralarclr.

btolfob wllolcllar Texanlk 1a'5Ir yok! kmnyoyly reakblyalar YO5Hs51cla,
alytcHLK blMan HosM boYach. Ularn1ng LWSper5 fFa2alarl, a505an, anor8anlk toclclalar -
okblllar, Ki5lolalar, a505lar, SullldEr, erkt Telallar yokl TelallTta5latrT§
rarracHalanclan 1a5HK1 1op8an, yax5H1 5olyallanraycll8an rarracHalarclr.

ASTcla, Mo kollolcllar yuuon Tolekular Toclclalarung Hauuyly erllmalarldr.
bekT bu ToclclalarT§ TOlekmlalarl nlloyallla ylrlk bo'l8an81 Sababll nlarnTt§
erHTalan wollolcl erll;talarS8a dlcl xo55alarl natoyon uflacll: wvlar »xcldl kollolcl
erHrtalar kabl yarlt oYkaz8tob parclalarclan oYtaycll, dili2lya lerf 181 xucld kollolcl
2arracHalarn1kl kabl k1cblk, yoriclan 1n5b8an yorn8 Ik mlarcla 1alTjalad1

A8ar en!tacla yvuorl Tolekmlar Toclclanlng kormberlral5lya51l olllb bor5a,
Ta'luTt bH konSenlral5lya8a erlSblM8anlclan keyT 515leta bHclanl8a ualllly, Toclcla,
ya'ni1y1, bobuacba ay!8ancla, &1 X055a511 naToyon uflacl.

KolMoM erliralar blr-bln8a uarata-uarsSbl 1kl viil bllan Hs M ylldnall:

1 YTKrouy, 2arracHalarl tayclalaSH.

2. Molekunlayokl tonlarclan yH1krov, rarracHalar Hos M ull™H.

BlnncH1 vBl cdibper8alSlya wbull, IkdncHL vBil eSa korclenSalSlya vSurl
cleyMalll. Kollolcl erllrtalar HosM uldb  wmcHun dBper5 Tlara 2arracHalartlng
OlcHarlarl 1 7T clan 100 TT 8acHa bo'lacl8an SbaroH yaraH™H kerak. Bunclay
rarracHa HosM pyUBHN1INS blrincbl Sbarll: dBper5 fFara toclcla5l cbper516n TmHIMcla
TUTKT uaclar kKaT ewyHan bo'TsHL 102171, IxdncHL SHarll, 5151etacla d'BperS lara ya
dBper516n TuHHclan 1a5Huarl, yana ucHlncH| Ttoclla Hat bo'MsHL kerak. Bu Toclcla
1ol10lc] rarracHalar 51rHS8a ymlllMb, dBperS Fara bllan c/l5per516n TnHH rarracHalarl
o‘rlaBlclatn5laHkaT bo§'lawSb ynjucl8a kelllracr.

Kollolé enltalarnl baruaror sfacl8an Toclclalar 5SlabH12alorlar éeyllachl.
K olb il erlltalar Telallarl elek!r yorclancla «cHan81laH5H», vkraloym5H yorclarlcla
cHan8laH5H, 21k korclenSalSlya ya klTtyoyly koriclenS5alSlya vomllan bllan Hat
ofMnacl. Kltyoyly korclen5alSlya uvSull kltyoyly reakSlyalar ralyaSlcla ulyTt
ernmycHan cHo'ktalar Hosll boTl5H18a a5051an8an. Bu vBullar ualorl8a saylanf5SH,
a&lcllamSH, alta5HT15H, §lclro R ya bobua reak5lyalar8a a5051an8an viullar klradl.

En(Ta kO8en(ra5lya5lnllroclalab v8illarl
1k yokl bH necba kotponenllan lboral ualllly, yokl Suyny, 8oto8en 5151eta
erkta cleb alalacll. O'r a8re8a! HolaHnl erkta8a oYkazac/i8an Toclcla erdillycHl
H150oblarec/l. Har uanclay en!ta erllllycbl ya ewycbl Toclclalarclan ibora! bo'lac/l.
Moclclalar cbeS8ara512 en8awicla erflTaéa eri8an Toclclaning fo12 ruuclon O % clan 100
% 8SacHa boMacll.
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Eritala yokn erkmycHTT8 wa'lut Tasea rwucloncla yok! bajrlcla erlSan
Toclcla Ta33a3! erlltanT§ konSenlra5lyasl cleyilacll A8reS8al HolaHSa ko‘ra, erkralar
Suyvy, w11l ya 8a251ton bo'lacH. 8wywy, erktalarl8a rwbol larhigblcla W21arnTt8
5acla8l erllmalardnl ko‘rSaHBM TM TKT; uamly erlltalar8a mlkel bflan 115078
uolM5HTa51 (BHularclan cHaua-l1an8a yaSalacll) yokl olHn blMan kutnSHN1Ng uoHS5HTa51
L1501 bo*la oladt, 8a251ton erktalar - 8a2larnT§ aralaSHralan, Hayo. Bular orablcla
en§ kalla aHarlyal8a e8a bo'l8an 5wuyny, (Suycla8l) erHtalarclr. Har uanclay
erHTan1Ng TMH1T Harakler15Hka51 nwng larkbidr.

Atalcla erlrtaycl8an Toclclalar {0'8'nclan 10'€'n erltaycl8an Toclclalar Hat
peyMacll. bekT TMHas0 ervnaycl8an Toclclalar yo'M181wla’kicllsb 0 YisH 10211, A8ar
5ny8a 5H15Ha layouicHa yokl olHnyo kntu"H bo'la8l boHrT3a, mlar Suycla wboyallla 02
Tluclorcla bo'15a HaT, Har Holcla erlycll.

Ma’1ntkl, kutnS5H yokl olHnNT§ 5Smcla8l erlralarl Tlkroblarnl oldradl.
M I501ucHun, 500 11 MtonaH 70 % 5wny, 20% MTon S5HarbaH , 10 % S5Haxkarn11aSHkI1
dBHL T TKT. 8H15HR, kuTU™H, olln - bular 3uyéa atallla entaycll8an Toc!clalar8a
(uarily Toclclalar) T15011arcHr.

BunMay Hollarcla ermycH1 ya erkvycH1l oraSl€éa81 aykTa yo'uolacll. Bularclan
151a8am1T12M erknycH1 cleb ugbml ulNHATIT Tn TKT. bekln]ucla ko'pcHLUk Toclclalar
aynl letperalllracla Ta'luT cHe8ara8a uaclar erlycl. Ma5alan, vy Lltperallira5lcla o05H
W2tT8 5Saxla8l erktabl NeCl nT8& Ttluclon HecH uacHon 26.48% clan otitaycll.
Erktalarnlng [Mrikayly xoS55alan (taSalan, uayna™H LUtperalllra51l) en8an Toclcla
Tluc'on olny1 blMan o'r8aracrl.

Ko'ptcHa, erkta HosIM bo'l8ancla Halt ya ener8eHkayly o'r8an5Hlar yvr
beracll. Ko'pcHLUk Toclclalar erktalarnt8 kltyoyly X055alan erktacla ermycHl
Toclcla Tluclorl orHBIN bllan kaT o’28aralll. ErkTtanT§ yokl erlllycH1nT§ Ta’lmt
08'kMk Tlhylorlcla yok! Ta'lmt Halrcla erl8an Toclcla muuclon erkTanT§
konSellira51yaS1 cleyllacrl.

Erkralar Il yokl wnclan ko'p larklbly ulSrlarclan ya wlarnt8 o'raro
LI'5K1a5HI5H TaH5MloHanclan “boral bk ]G 515Ukec . MaSalan, 05H 1217 8§
enlrablcla erknmycH1l 5uy (blnncH1 Lrkdbly LI15T), en8an TocMa 05b W21 (1kkTtcH1
larklbly 157) ya nlaTtt8§ o'raro LWW’5k TaH5mMloHan - 8lclraHan8an tonlar (Ne +ya CI)
Man 1borat. Bkor Majrcla bo*18an bk yokl bk necHa Toclcla y184ncH51 5151eta cleyllacll.
815{etac1a81 ayrlT Toclclalar larklbly ul5rtlar ieyllachl.

Erktalar Suyuny, sa™Mla ya 8ar HolMMa bo'TIsHL T TKT. 8uyny, erktalal8a Har X1
LWr, Ki510la ya a5051arlng Smycla8l erktalarl, pa«la erkrtalal8a mikel blMlan 115078
uo!15MTabl  (cMauallin8alar Talerlall) yokl T15 blMlan ollnnt8 uvoHS5HTa51, 8ar
HO1a81 erktalal8a e5a 8arlar aralaSita5l, yanl Hayo nusol bola oladl

ErllTtalar lo'yt8an, 1o'yTTa8an ya 0latlOyln8an bo‘ladl To'yT8an erkralarcla
en5H8a sardl Jarayon - knSf@allawSH Hat 3ocr bo'Tlb Wrack. To‘yln8an erkta HosMM
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bo'H3H1 upylcla8lcHa 120H1a5b TuTkln: <*blleb ensb Jarayoni ler boracll. Erfltaéa
erl8an Toclcla Z2arracbalannlng 50111 Ko'pay8anclan keyln wi5lallamlS Jarayonl
1e21asbacll. MayunT yaul ol8nclan keyln 1kkala Jarayon lerllklan barayarlaSbacll,
ya'm. 1 1lmmicla wi5laliclan necba Toleknla erllTtaga 0153, 5buncba Tolekula
upylaclan kr151allared .

MocMawn8g en8an #1511 blMan erltay sol8an LII5m1 oa5lcla Tuyorana! uaror
(opacH, yanl erWTa tO'ytacll. 8bunclay ullb, erlSan L15rl bMan cnta8an LisT 1
ole51cla Tnyorana! uaror lop8an erflta 1o'yln8an erHTa geyllachl.

A8ar erkrtack en”b Jarayonl 1e2lMs1 wi5lallamlbh ‘|larayoTTn8 1eX8lclan orHy
bo'153, yanl bu Ikkala Jarayon oraSlcla Tuyoranal bo'ltaba, bunclay erllta
[o'ylnTta8an enlTa ckylacll. En8an Toclclanlng konSenlrarSlyaSl Sbu letperallliraclaS!
[oyln8an eniTtan 18 konSetral5Slya51clan kaT bo’18n enlTta lo'ylnta8an enlta c3b
alaladl Kombenlral5lya51 ayril blr letperalliracla 1o'yt8an erllta konSerlral5lyaSiclan
ollls bo'18an erkTa olalo'yt8an enlTa éeyllacrl.

OYa 1loylnS8an erHTtaéa Toclclanln8 enTtay uwol8an A15t1 boYtaycll. O ‘la
10'yin8an erWtalar beMaror 515leralarcr. Ya™l oHSbl bllan yokl 1a’s1r
natyasiaa vlar KO'yln8an erHTta8a aylanacll.

Moclclalarlng eruYcbanl8k Ewycbanlk - Toclclan'ng 5Swcla yokl bosbua
enlllYcbléa enb xn5M5lyaHcr. 8uycla yok! bobua enlllycblcla ualllly, Suyms ya 8ar
bocla8l Toclclalar enSbl TMTKLM.

=0} @a=u)

MeTbrana 5eleilyarenle
perteabYe

C>allh ya 8ar Toclclalart8 Suymulikcla erlShl baTtTa yaul cbe8aralan8an
bo*lad/l



Moclclant8 100 § erkmycllla aynl lerperaluracla eny olaci8an rt~éon 3bwu
ToclclanTE ewycbanl181 yok! ewycbank koelll151yenH éeyfacll. 3eTak, ewycbanllk
ayni letperalllracla 1o0'yt8an eruraning kon5etralslya5tl blicrachl.

Barcba Toclclalar Smycla ewYcbanl1818a sarab ucb §urnb8a bo‘lMnalll:

1) ya\5bl enycl&an;

2) or er|ycrgan;

3) atallla éeyarl erlrtaycl8an Toclclalar.

Yax5bl enycll8an Toclclalar8a ayrlt Lrlar (KC1, K14O3, 142304 (14UH42304
14aN\O3 IMHAINKO3 2n804, Cu804, ...), 15buprlar, or8anlk Toclllalar (“bakar, Spirt,
al5ellln) ya Sarlar (HC 1, KH 3 nmbol bo'la oladl

Or erycl8an ToclclalarS8a Ca804, Pb804, MS8CO3, CaC03 A8C1, Ba804
Ca3P042 (ually Toclclalar), cllell e/lr, benrol, yo8‘, kero51ln, benzin (Suyn™
Toclclalar) Tellln, arol, yocloroc! (8ar Toclclalar) 71501 bolachl.

Atalcla éeyarll erlrtaycl18an Toééalar8a 5bl5ba Llyoucba, olHn, 115, KMTU3b
ya b.K. KHac/1l.

Yuuorlcla kelHrM8an Ttl150llarclan, ewycbanllk, ayyalo, Toclclamlng lablaHSa
bo8'My, cle§an xnlo5a kellb cbluachl.

Moclclalar en8ancla krl5W11aring yetlrllSbl, nlaTtt8 Zamalarlil bH-bHMan
aJraH5b mcbun ~ancba ko‘p kucb lalab eH15a, nlatln8 erlSbl Sbuncba Ny T bolacll.
TeTperalura o‘28rlshbl bllan Toclclalatln8 ermycbanlst baTt o'r8aracll. Oclallla,
AalMiy ToclclalardMg ewYcbanlsl letperalllra koYanl5bl blMan orla</l TeTtperalllra
koYanl8ancla ewycbanls: kartayacl8an Toclclalar baT bor. be-8balelye prilBlpl&a
b™oan, WTperalllra ko‘larf8an 5an ewycbanMkning o5bl yokl katayl5bl 155147k
1a’5I1 blMan bo8mMu, Ko'peblUk uallly, Toclclalar en8ancla 156111k yuH1ac 1 ya 5bvnlng
mcbmn letperalllra ko4arf 11510 blMan nlaming ewycbanrlsl orlacll.

TeTperallra koYanl8ancla LW2Mirg wiSlallarli 1a5bk1 el8n tonlaTT§
lebranl5b barakaH kucbayacll ya torflar o6on wmrllb, krl5LUMar 0500 yerwrllacll, ya'ni
ernYcbanllk oijacll.

Oa2larnlng ewycbanl81 letperalllra koYarlli5b1 blMan katayacll, bo51t orHsbl
bMan e5a ko'payacll. Oa2larnt§ erlsblcla 1561k agallb cbluad, ya’t wmnlarln§ erlSh
Jarayoniekrolertl1k Jarayoncllr.

be 8balelye priiBlpl& Tuyof”, letperalllra koYanlMU blMan Tnyorana! cbap
lOTon8a SMlycl, Suymullk vBHl1a8l Sar ko'payacll ya ewycbanllk kaTtayacll. Oanliy,
ToclclalatT8 Svymulikcla erlSh yauHcla kelta-kel |kkd Jarayon 50dT boYacrl.

Moclcla en8an yauHcla nnT§ 2arracbalardll erllllycbl (5uy) 2arracbalarl bllan,
Ko‘pincba, k1TyoY1ly blMlkacM. Bu bTkTa 8lcdral cleb alaladl

Cng804+5HD Cun804-5HD +p
Jarayonnin§ o-21 e5a §lclrallafb cleyilad .
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A8ar erkmycH1 5llaHla 3wypan bosbua Toclclalar oflnsa, bwu  Jarayon
uT 1 T 1asbHrilMb, 3cAyaHartsb cleb, blnkralar e3a 3okaHar cleb allfladl. Bu Jarayoncla
15514k cblsacr.

Erkta konbenlral5lya51ming VoclalamiShl O8'1rMk yokl balt bliBlcla oln8an
erkracla eri8an toclclawng Tluclorl erlltanlng konSenlral5lya51 cleb alaladl ErkTa
konSetralSlyaSl, ko'plncba, 101l womlcla: W r konSenlralSlya, nortal konSenlralSlya,
Tolyar kon5etral5lya \a Tolyal konSeniral:5lya bllan 1foclalaredt

1. Fo12 komberlral5lya 100 § enitaclast en8an Toclclanlng 8ratrtlar S0
ko'rsaladl. Masalan, 3% I yoclorocl perowslcl erlltabl cleSacla yoéoroc! perokSic
erktasT N8 100 8Srattlcla 3 § yoclorocl peroksicl 97 8 suy borlMs1 LW bunlMalll.
A8ar 90 § suycia 10 § na*ny 8Slclra&lcl erllMa, 10% MerkTa bosM bolacl.

2. Molyar kornbenlralSlya 1 Iir erlltacla en8an Toclclaning Tollar S0
ko'rsalacll. A8ar 1 1kr erHTaéa 1101 Toclcla erlSan bo'15a, bunclay erkta 1 Tolyar
erkta leylacll. Masalan, 1 M nalrly Slclra&lcl (NeOF1) erkta51 cleyfi8ancla 5bu
erktanlng 1 Iwkicla 40 8§ NeOH en8anflsy LsbunMacll. 2 smilll Ki5lola erkta51
aeyl8ancla esa 3bu ertitan g 11kicla 196 8§ H2804borMs1 Lsbunllacr.

3. Mortal korbenlralSlya 11 erllta 1arkibilaasl erlSan Toclclarn8 8raTT-
ekY1WalenHar S0M ko'rsalacll. A8ar 1 lerlltacla 1 8rattekylyalenl erl8an Toclcla
bo'15a, burnclay erkta 1 nortal erkrta cleb yunllacl. Monna!, odalcla, n (ba’ran n
barl blMan bel8Manacll. Masalan, 1n ~Ural kK151ola erlltabl cleyf8ancla sbu enltanlng
1 1H1a 49 § suifal k151ola borflst Lsbunacll. 2 n cleyl8ancla esa 1 1kricla 98 8 H3804
borTls1 LLsbuniacrl.

THr. 1 771 erllra larkibiaasi erlSan Tto(lclanln§ Srarrlarcla iocialanSan
rwsclon erHTanng Wn cleb alaladl

MoclclanT§ blror erfuycblcla eny oll6b xv5uSlyaH sbn To(lclanlng ewycbanllst
(3eylacl. Mocklalarung ewycbanlls: ewycbl Toclclanln§ ya enllycbTT8 1ablaHSa,
barc3a 1eTperalllra ya bo51718a bo8TIL. Ayni Toclclamlng Ta'luT leTperalllraéa 100
8r enllycbl(la enb LWWyT8an erkta bosIM yllacM8an 08" 111k rwugon vnlng ernycbanik
koelll51yenH (yok! ewycbanl81) éeyllacrl.

Ba'21 Toclclalarming 100 8r suy<3a 20° C <as1 ewycbanllsl

Mo<cla EwyYcbanlls1
CeéH 1206 200 8r
KaCb 35 §r

Hs:BOs 58r

CaCOs3 0.0013 &r
A83 0.00000013 &r

Wrany ]1balllan ol8ncla TnHayo erltaycl8an To<3clalar boYTtaycll. Xaro olln
\a KnTn”™b bat uc3a 02 <Zrglaclabo'l5a baT suycia enyc/l.
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Ca2larnlng Swyviklarcla ernycbanlst Cenrl wuwormnl bllan Wiclalaredl Bu
uormn8a Tuyo/1™ o’r8arta5 letperaluracla ta'luT balt Suymuflkiia en8an 8a2Mng
081rT1K T1aclorl5bm 8a2 wng bo51T18a 10'8rl propOr510nal bo'lalll.

T =Kp

T- Ta’luTt ba™cla8l Suyusilkcla erl8an §a2Ming o8§' urlls1

p- 8ar bo5111

K- proporetonalllk koelll51yenll

Carlar arala5bta51 erHM8ancla bar vay3l 8ar TuslUAM rayl5bcla enyc/l, ya’ml bir
8arning erl5bl8 aralabbracla8l bosbua 8arlar becb uanclay balal bertayll, erlsb
§a2Ming porSlal bo51rnu8a proporStorial bo'lachl. (Cenn-Oabon uonmnl) Oenn ya
Cenrl-Oallon uormnlarl8a 3uymyllk bllan k1Tyoyly reakSlya8a kl1lM5braycl8an
8arlar8ta (pa3! bosltcla) bo'ySunacll, 1 W erlnycllic3a 1 cla ya p bo51tiia eny
olac18an 8ar baJtl 8a2nT§ ermycbanlk koelll51yenH éeyllacH.

TeTperallra kolarM8ncla 8a2nT8 5Suynylikcla ewycbanllsl kaTaya boracll,
cbunkl 8a2MrM8 suymulkcla ensbl ko'plncba 15314k cbluarlSh bllan borachl.

Suynuklarnlng Smyvufiklarcla erlSblclanch xol bulMsbl TN TKT:

1 8uyuulklar o'raro 151al8n mSkalcla aralaSbacl (TaSalan, Suy bMlan 501rl);

2. 8uynulklar o'raro Ta'luT cbeSaracla8lna aralaSbac1 (3ny bllan eno!);

3. 8uyny[klar o'raro aralasbraycll (5uy bMan 51T0b).

8uynulknt8 Sumynufkcla erlShl letperalura oSbl bllan oiacll, 1ekT bo51T
or8ar8ancla kaT oT8aracll. En5b nlloyallla ka«a (1000 al!Tt) bo51T
flo'11anl8arclaSTa kKo'paya boSblaycll.

Oally, 115m1n8§ Suymylikcla ewycbanfsit o'28arta5 bo5ltcla LTperalllra
orf3ll bMan oflacrl, lexin uya!Ha Toclcla erl8ancla 155147k cblfi5a, bu ToclclanT8
ewycbanl81 letperalura /11561 blMan katayacrll.

ErHralarcla cMlWwya xocHS5a5tl puxla o'rSanlsb na’yasllla Ivbancla8l
AOnvniyaHar cbluarfigan.

1 ErHrtalarcla clTurya]ucla 5461 boracH.

2. OUTw2iya LFayll rarracbalar konbenlrabSlya5l yuuon bo'l8an Joyclan
KonSenlrablya51 kaT bo’18n Joy8a o'lacll, wboya* 515!eta bH X kon5Selllra5lya8a
enbbacll.

3. ErHtalarcla cHfieiya LFayll o81rTk kucbl baT yenS8Macll: bar sanclay o8'H
Lr erHTa51 n5HS8a 5uy 3013ak, 08H rarracbalar ynkori8a kullrlacrT,

4. Ol1Newya bodBablcla l1kkala Toclcla rarracbalan blr-blnnlng8 ora518a
kT3bacll. A8ar erkuycbl blMan erllta o'%a518a yarlto'lka281cb parcla uo'y5ak, bu
parcla oruall enlmycbl 2arracbalan erllita8a o'Hb  wil SwuymllracH, enllycll
2arracbalarlnTt8 yarlTt o'rkar8lcb parcla oruall erllta8a o'H5b Jarayonl8a 05105
éeylMacH. 05705 bodBa5l malyaSlcla bar bH erlta Ta'luTt 03TOoHK bo3lT8a e8a
boYacrl.
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Kns kltyo8an 3/1. Mencleleyey erktalarnt§ klTtyoyly na2arlyaStl yararci
ya vl ucla ko'p WJrlba Ta ’1umollarl blMan a3osbb berck); b TaMutoWar vnlng 1887-
yMNéa a1l Hla bosllb cliMyan «8uycla8l erlrtalatl 3oll3bHnna 081r1818a ko'ra
1eksiMrisb» noTl kHobMa bayon ulMT18an. Mencleleyey bu kHoblcla «ErMTalar
k1tyo™ly blrlkralar bo'Tlb, erllllycbl ya Toclcla ora5lcla 1a’S1 elacli8an kmicH1ar bllan
anlslanac», cleb yor8an ed EnclMkcla bu kncblanlng lablaHnl blr bMatlr. 8olyallar
(81araHar) éonor-ak5eplorfl, ton clpoll o'raro 1a’5lr b150b18a, yoiioroc! bo§8'Manl5blar
H150618a, 5bunT8clek, cl5perSton o'raro 1a’5lr bl5obl8a (xo55alarl bH-blrl8a yauT
ToclclalarT§, Tabalan, benrol blMan tolmnolnTt§ erHralarl boM8aricla) boSI boYachl.

Erktalarw o'r8anl5b8a M. V. EoTtono”oy ko‘p e’Hbor bercll. |l Toclclalar
ernYcbanl8TT8 leTperalura8a bo8TIuM81nl anlalaSb8a <Mir {ac”uoHar oYkarcll,
ensbcla 15514 K cb1q15b1l ya ymHM5bTl o'r8anacll ya 50ylllycbl aralaSbrtalart ka’bl
eldl. M. V. bOTOMO50Y erktalar erHuycbl8a uara8ancla ancba pa5* leTperaluracla
uoHsH T1 (kr151allan15Hrl) blrrebl bo'Mb armludacl er15H8a Tolekmlar-klneHK 120H
bercll, bu 120b borlr§l8a yauT bo'Tlb, buncla M. V. EoTono”oy erl8an Ttoclclanilig
rarracHalan erHuycHTT8 2arracHalan ora’la blM-Te ’yorcla l1a"51tlanac]l, Heb larar
udl

3. . Mencleleyey 40 ylM8a yaut [Mtly 15HIT erllralamml o'r8anl5HS8a
ba815H1ad . U yara*8an erHtalarnt8 kl1Tyoyly na2arlya51 nlloyallla nnutl bo'ld.
8Hu nararlya ab051clayanst Mtly fanlar — M121k-kltyoyly 1aHTL kKoTplek5 bH1kralar
k1Tyo51, 54512 enlTtalar eleklroklTyo51 kabl lanlar yuuc!8a keldl. Ho2irst yaullla bu
nararlya nTu T lotonlclan e’Hrol eH18an. Tanlyll /5 olfrlarl O. P. Konoyaloy, I. A.
Kablukoy, N. 8. Kurnakoy erHrtalar kltyoyly na2arlya51nt8 rlyo]laml5b18a kaHa
b156a Lo'Shelllar.

N820ra4 8ayollarl

1 5§ kally MNura1 60 8§ SwyclaenH18an. EnltanTt8 MT. konSenlra{51lya5tl HOpTS.

2. 10% MerkTa 0 MBH ncHWN 200 8 SnyclanecHa §raTtT nalrly Slclradlclm enHNH
Kerak?

3. 180s 3% [Merkracla8l en8an Toc!clanTt8 TluclortllopTs.

4. 0°C 128l 100 § Smycla 10 § kally Salal erlydl. bn T/ ewycHanlMk koeHMI51yenHn1
Tol Hi5okicla Foclalans.

5. 500 § 5mycla 50 § 115 kmporo51 (Cn804 -5HD) erklM8an. Erktant8 MT.
kon5enlral5lya5t110pTS.

6. Alyntlnly xlonc! bMan kntnH nkral ora5lcla8l reak51lyalaTT§ len8latalartl
Toleknlar ya tonll SHakléa yort§. MoHlyaH ana 5Hu bkTcll tonl len§lata bMan
WM)clalaneélSan bobua reak5lyaSa 11301 kelHrTs.

25



Ok$1(11alwll-"aylarlli$b reak$lyalan. EleklroHr

Ok$kllat5b-"ay*arlll$b reaksiyalan -en§ ko'p laruplS8an reakSlyalar bo'Hb,
lablalcla ya lexilkacla kalia abatlyal8a e8a. LUlar bayo! [aoHyaHn1n8 asosi
bl150oblariacH.

T1nk orSanml2rlarcla8l nala3 ofl6b ya wocléalar alwaSbtnyl, cbllSb ya by§'15b,
o'511Mklarnt8 ya$bll LI5raricla8l [olo51nle? ana 5bu reakslyalar bllan bo8Tis. Bu
reakSlyalarml youllg'lt yonSanlcla, Telallarnlng korro2lyalawSb Jarayonlancla ya
elexirofircla kuraH$b T TKT. Ular Telallur8lya Jarayonlannln8 ya eletenHartT§
1ablalcla aylanl15bt1ing a5061M 1a5bki1 e*adll. 3Hunéay reaxkSlyalar yorclarlcla atTlak,
15Hprlar, iral, Xlordcl ya Safal kiSlolalar Hatéa bo™bua ko'p8lma ultTa{ll
TaH5m1oHar ofraclT.

Oalyanlk eletenHar ya akkuttnlyalorlarcla ok5lclan15H-sayllirl5H reaxkSlyalarl
Wraylm kltyoY1ly ener8iya elek!r ener§lya518a aylaracll. Ular Wblalin Tubofara
AllSb8a claolr cbora laclblrlarung a5061M 1a5bk1 eladl 8bu Sababll by reaxkblyalar
Taklab anor8anlk kityo w3lcla bat bo™bua reakblyalarS8a uaraSancla ko™Nprch
o'r8anfacrl.

K1TtyoY1ly reakSlyalar 1kl Llicla bo'laclT:

Dreak5lyacla 15bHrok e*ayolS8an eletenHarnln§ yalenll8l o‘r8artay boracl18an

reakSlyalar. MaSalan:
BaC12+H2304 —»Ba804+ 2HC1
2)reakblyacla eletenHarnllg yalenH181 o‘r8aracl18an reakblyalar. MaSalan:
Mn02+4HC1 -» MnNC12+ C12+2H2D

Bn reakblyalarcla8l olHn8u8WI, Ki5lorocl, Tar8ane5 ya xdor o2 yalenH181nl
o‘28alwrad.

AS8ar bi1ror reakblyacla 15bHrok elnycbl eletenlnln§ yalenlll81 o‘r8ar5a, bunclay
reaxk5lya okblcl1an1Sb-saylar115H reakSlyabl utlab18a kHacll. EletenHar yalenH181M1ng
0‘28ar5H1 eleklronlarlng blr aloT yokl torclan bobbua aloT yokl 1on8a balatoT
Ko‘cblb o‘HBbl yokl blr aloTwn8 elexklron bulvHNINg 21cbMst kaTtayll, 1kkTcbl
allltTn1kl dM5b1 naHla51cla SoHIr boYacH.

EletenHar yalenllMklarlnlng 028ar15b1 1kk1xI boYacr:

1) reaxk5lyaclan keyln eletenHartn8 yalenHlklan oMisHL TMTKLN;

2) reakblyaclan keyln eletenHarn1n§ yalenlliklarl katayl5H1 TU TKT.

1 AS8ar reaxk5lyacla 15HHrok elayol8an alll T, ToleknlayoklionnT§ yalenHlklar?
reakblyaclan keyln oll5a, bu a!oT, Toleknla yokl 1om o‘21iclan eleklron ber8an boYacrl.
Elexlron ber8an toleknla, alll T yoklion ok5lcllaracl.

JeTak, aloTt, Tolekmla yokl 1onning8 o'2iclan elexk*ron yo‘uoHSb Jarayonl
o&ldBnlsH cleb a*aladl Alotlarl yoki lomlarl elexlron beracl8an (ya'ml o2larl
ok51clanac8an) Toclclalar saylarvycbllar cleb alalacll.
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2. AS8ar reaxslyacla 15H11rok elayol:8an aloT, Tolekula yokl 1onning yalermilgl
reakblyaclan keyln katay”a, bu aloT, Tolekula yok| 10n ow18a elek!ron ugbhl u8an
boladl. Eleklron ugbml ul8an atO T, Toleknlayokl 100 uayllrllac/l.

deTak, aloTt, Toleknla yok] 108 o‘218a elexlron bjrlkHrlb oll3b Jarayon!
Nayf{arllsH cleb alaladl Alotlarl yok] lomfarl elek*ron ugbml sl8an (ya’ni c2larl
pay1arflac/18an) Toclclalar ok51cllanycH ar cleb alaladl

(2ayfarnyclin ber8an eleklronlatr8§ ntmnlly S0 okblclloycbl blnkHnb ol8an
eleklronaTT8 wntntly 50M8 l1en§ boYacl. I3Huory Tefallar ya 15buorly-yer
Tellllarl kncHM uaylarvycHrMar, olHncHL ya yelHncH1 8ruppant8 ab05ly SrvppacHa51
eleTenHari, yaull eleklronS8a koproy Toyl bo'l8an eletenHar en8 kucHI
oks1(MoYcHMarclr.

Ba21 eletenllar yvuorl yalenHknl natoyon ufi8anicla - oxSlclloycHl, kiolllk
yalenlMiknil natoyon wul8ancla e5a “aylawycH| ya2lFa51ML bajaracll. MabSalan, olH
yalenln olHN8m8url: oks1clloycH1, 1kl yalendl o1HN8M8MIM uaylarmycH1cr.

O61d Mo ya uaylaniiSW )arayonlan, oclalda, blr8alkcla 50 bo'l8anr§l
vcbmn mlar oks1cllan15H-uayrarllisH reakSlyalar! vieyllachl.

Oxk51c11am5H-AaylarilBH reakblyalarl ncH 1ur8a bo'Mnacrl.

1 Alortlararo yok! Toleknlalararo ok51c/lar/I5H-"aylinM5H reak51\alan. Bun8a
Var X1 alotlar, Har XI'1 Tolekunla yok! Har X1 lomlar orablcla eleklron alraSHIMSH bllan
boracl8an reaxk5lyalar klradl MaSalan:

3+02->302
4A1 +302 2A1D3
feO +C02 feCOs3

2. 02-021(1an bowycb1ok5icllan15b-Laylarlli5H reak5lyalarl. Bu MoWa bir aloT,
bir Toleknla yokl bHor ton baT ok51cloycbl, baT uaylarmycbl rolT baJaracll.

3H2Mn04-»>2HMn04+Mn02+2H2D

B reakSlyacla ok5lclloycbl bat, uaylarmycbl bat Mn6+ 1onidT. OeTak,
H2M n0410leinla51cla81 Mn atOTl baT eleklron beracll, MaT elexlron uabwu! sMacrl.

3.Moleknla toVla ok51cllan15H-uayllirilibH reakblyalaricla ok5lcloycHl eletenl
Mat, Nayllrmnyclll eletenl Hat blr8lna tolekunla larkiblcla bo'lacll. Ma5alan:

2KMn04-+K2M n04+ Mn0O2+ 0 2

BunMa MnA- ok51cloycHl, O 2 - yayLlwycllc/ir.

Aynl blrlkra ballTtot 1onf W2UIsN8a e8a, cleb larar ullinSanlcla wvnlng
lardblcla8l blror eletenll1n8 raryacll o'Sba elelrenllng okblcanlsh clargfe5l notl
bMan ynrHMac/. Oxk51dan15M clarglabl T/ bal, Tanly ya mol ylytal8a e8a.

B wror elex{roMniilng erllta5l yokl Suymulantabl oi1XJall o‘r8arta5 HOk o'18arcla
en'ltacla8l kallonlar katOcl8a, anlonlar e5a arocl8a KO Ton barakal siflacrl.

Kalocl8a yeHb kel8an kaHonlar eleklronlarl blrldirlb oflb vayllrTacrl.
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Anocl8a bor8an anlonlar elexlronlarnl berlb ok5lcilanacH. MaSalan, Li2dirib
SuymslanHrii8an 1115 (11) xdoncl yokl unmi8 er|lta5l o”all o28arta5 1ok ol8ancla
Sylcla8l Jarayonlar 50cHr bolacH:

Cn2++26 —mCu (kaloclcla)
2CrI' -2é — Cl12(anoc!cla)

Jayrlarcla eletenlnTt§ Ilallb rauatl o111 bllan oclcHy ToclclalatT§
yaytarnmycbanlk X055alarl Subayacl]l, okblclloych]l xoS55alan  eSa  kucbayacll  ya
8alo8enlarcla Tak51Ttal clarala8a yelacll. Ma5alan, Il clayrcla nalrly — clayrcla8l en8
akHy uaylarnycbl, xlor e5a en§ akHy ox51clloychbldT.

Bo5b 8ruppacbalarnt8 eletenHarlcla larllb rauyarl 011151 blMan way*awycbllk
xobbalarl kucbayacll ya ok51cl1oychb1Mk X055alarl Smubayachl.

En8 yax5bl uaylawycblar -15buony Te*allar, nlarc3an en§ akHylan fr blMan C5.

En§ yax5bl ok51clloycbllar- §alo8enlar.

1Y-YN 8rmppalarnlng bo™b Srvppacbalaricla8l eletenHar (te”allar) elexlrorlar
ben5bl baT, blrlkHrlb ofb! baT TMTKT ya uaylawyYcbllk X055alartl bart,
ok51cloycb1lMk X055alartl bat natoyon ufla oladl flor bunclan tns!labroO. b laug{
ok51clloycb1lNMk xoBBalarlll natoyon uflacll, cbunkl MSbly eleklrotanllyl81 en8
Kal'laclr.

Yonakl 8ruppacbalarcla8l eletenHar (kaia clayrlarnt8§ [uii  uplorlaricla8l)
Telall XO55alarl8a e8a bolac/l, cbunkl wmlar alotlartlng UWBbul poSonablcla 1-2 la
elexlron bor. 5bu 5ababll nlamlng ocldly Toclclalan uayawycblarclr. 8bunclay ulllb,
uaylarmycblMar S/&l1cla 12’510 elacl8an ocldy Toclclalarclan -telallarclan lany, ulllb,
ocldy Toclclalar - TelalltaSlar ok5lclloycbMar 5l{aHcla baTt, uyay”awycblar S/aHcla
baT natoyon boTiBbl TMTK1N.

Owylcla8l T115011ar yalenH1k bllan a&lcllamSs claralabl orablcla8l Farknl yakkol
Ko'rSalacll.

1 Arol tolekula5icla 1kdla arol (TY™M) alotl o'raro uch Juii elexdron oruall
blnkkan. 11mMn8 ablcllamlS clara’es5l nol8a len8. Cbunkl k1Ttyoyly bo8' bosIl u8an
nTnTly eleklron]ull bar 1xd arol alOTllan blr xI Ta5olraclaloylaSb8an.

2. ClickarT-Mrll Tolexnla51/a, bar bH arol aloTlnT§ yalenH1§l 3 Sa lens§,
o51cllamss cdaraebl e5a TTn5 28a len§, chunkl;

M\ /

n/
bar blr aro'-Yoclorocl bo8'cla utnrty eleklronJull aroX alot loton8a sM]i8an.
3. Ok51(lan15b clargjebl T/ ball TanMy, nol ya ka5r boTISbl TN TKT.
MTnTly eleklron JuinTl o0'218a loii8an elexir Taniyrou eletenl tanly (-)
ya lidncbl eletenl TuSbal (+) ok5lclMawsh clara™a518a eSa. K1Tyoyly bTkTaéa yokl
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enitacia Haaluly bo'l8an lomlamil ko”™Mr3alisb ucbun Tmsbal ya tanfly 1505l
rasatéan keyT yorllacH. Ma5Salan: Fe3t Mn2+$042, MnO'4,C1', Ne + ya boSH alar.

K1ltlyoyly bilrlkralarcla aloTnT£ okbldbnlSH clagjebl M alMabHla wyylcla8l
Yorwmnclan loyclalanladl

1 Oclcly Tociclalarcla alotn1lng oblcllamsH claraa51lnol8a 1en8 (H 2 0 2fe, 8).

2. MellMar HaTTa yau! Tn”ba! ok5lcHan15H claraa518a e8a.

3. Yoclorocl, 8lcdricllarclan 1a5Huan HaTtTa blrlkralarcla +1, Slcdricllacla eSa -1
a&lcllalH clarala natoyon eladl

4. Ki5lorocl blrlkralarcla (Of 2 clan WSHUarl) 2 o&lcllamSH clae™a natoyon
elad’l Peroks1cl (-0-0-8ruppall) lacla eba Ki5loroclming aslclladSH claralebl -1 8a 1en8.

5. Melallarablarnl okSbcHan15H clargjebl Hat tmbbal, Hat Tanlly bo'lsHL
TMTKLN.

Bu Tta'lutollar8a af05latb Turakkab blrlkralarcla8l alorlarnlng aslcllamSH
aarajasilh HlSoblab HOp1SH TuTkln, buncla Toleknlacla8l alotlar okSicllamSb
claraalariming alSebralk y18Tcll51 clolto nol8, Turakkab Iloxla eSa tonnln§
raryacl18a len8 bo'TsHiM eTlbor8a 0lsH kerak. M 1501, H2804 cla8l o1H8M8111M1ng
a&lcllam™H claeb1M H150b1ab {oparTr.

H2£024

(+1)y*2 +x +(-2)*4 =0

X=+6

deTak, 0HN8M8M11NINg adlcllamS clarglebl +6 8a lenS.

Ox51cHar15b ua\larf115b reakblyalardning len§latalanw LLP15Hcla elek!ron-balanS
ya 10M-elexdron (yan T rek51\alar) tel:oclarlclan Moyclalanilachl.

1 Eleklron-balan5 TetOcll yorclarl(la okblcllamlSHgylarlIBH reakblyalannlng
len£latalanw UR15+1a ok51dlodHl ya uayllln\cHMarnl uwgbnl yfi8an ya ymuol8an
elexronlar Soww anlula®H kerak. OaylawycH1nl1r§ yvuol8an \a ok51clloYcHIMIE
upbil yN8an elexlronlar Sow reakSlyaclan oldh ya key InaloT, lonlanlng aslcllamSH
clargje51 o'r8an5H blMan anlulanacl PaylawycH1nln8 mntntly ymsol8an elex*ronlar
50, o5l loYcHIMINg u Tr Ty ugbnl u8an eleklronlar 50M18a 1en8 bo' MEHL Kerak.

Al +02—A103
Al-3e—>A13+ 3 4 - yaylawycH1
02+4e —+202 4 3 - ok51clloycH1.
4A1 +302—2A120 3
P+HW 3 HPO4+NO
P°-5e —=P5+ 5 3 -uaylawycH1
M5+ 3e—M2+ 3 5-ok51clloycH1.
3P +5H LW s —=3H3P0s +~NO
Ten8lata W215H ucHun reak5lya8a kll15SHayol8an Toclclalarlng ya reakSlya

nab5uloHarln1ng Formlalarinl bUH kerak. feak5lya TaH5mloHarl l1a)rlba yo ‘Il blMan
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yokl eleten{latT§ Ta’'lmut XO53alarl aso3Ma at™lanacll. feak5lyant8 uTntly
len8larablcla elexklromlar ko'r5alltraycll. Turl8an len8latanlng 10'§TLUST1 lexSHIrlb
ko'n5b ucbun N8 o'ng§ ya cbap f15tlancla bar ugy51 eletelll alotlannT§ S0
b150blab cbluflac.

EleklrolMllarnTtg erlltalarl ya Suymulantalancla bar xI1 15boraH tonlar (kaltonlar
ya anlonlar) boYacH, ular 3nyn”MkTtn8 barcba rarracbalarl kabl lartb512 barakallla
bo'lach.

A8ar eleklrolHmm§ 5bunclay erHTtasl yokl SwuyumulanTa518a, TaSalan, malrly
Xlorlclrdl'g Suymilantab18a (LWUC1  801°C cla Suyn™lanacll) 1nerl (ko‘Tlr) elex{rocllar
bollMba ya o'r8arta5 elexir KOkl o'lka2l15a, n bolcla tonlar eleklrocllarSa Ne +
kaHonlan — kalOcl8a, CI antorlan — anoé8a {oTon barakaHanacrl.

Ne +tonlan kalocl8ayel8anclan keyT wiclan eleklronlar olad1ya uayarllacH:

Ne ++ CI =NeC1 e5a elexlronlarml anoc!8a berlb ok51cllanac T Eleklronlar

Anoii (-): Mat++e'-4 Ma

Katoa (+): 2CI' -=> C12+ 2¢'

8uynalanllrf8an elekirolH yokl wunTt8 5Smycla8l erHtaS5l oruall elexdr HxL
018aricla elexfrocilarcla SocHr bo* lad18an ok51clan15b-saylarf115b Jarayonlan elexdrolr
cleylacH. Eleklrolrnt§ Tollya/l k1Tyoyly reaxk5lyanl elek!r ener§lya51l bl50b18a
artal8a 0sblrrSbclan tboraildH.

Eleklrol2nt§ Ttollya/lw 5xeta yorpgatla 1a8YIrla®h uplay, bu 5SxeTa
eleklrolllUTg cHS5o{EMan15k1nl, onlarntg barakallat™b yo‘nal5btl, elexrocilarclag8l
larayonlarl ya ajrallb cbluacli8an Toclclalarml ko'rSalacH.

Eleklro2l oYxka215b wucbun elexdroctlar elexlrolknlng SwuymulantaSl yokl
erllra518a boHrlacH ya ular clolruy KOk Tanbay!8a ulanacH. Eleklrol12 oYkaz MNacHSan
a”bob elek1ro20r yokl eleklrolllk yanna aeyflacH.

Eleklrolr Jarayonlan'cla kalocl uaylarmycbl, anoc! ok5lclloychl ya2|Fa5tl
bajaracH. KalOcl elexklronlar beracH, aroc! eleklronlarl wuabu! uflacH. bekT bwu
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]arayonlar elex*r 10k1 1a'3lncla atal8a o3Hacll. 8buning ncbun mlar eleklr-ugylarlitb ya
elexkir-o3ldanlsb bat Meyllachl.

Elexir {okTTA uaylarmycbl ya oclclloychbl 1a'3lrlal k1ltyoyly ok5lclloychl ya
NaylalllyclMlar 1a’3i8a uaragania ancba kucblclr. 8bwlng ucbun baT Sancalcla
ak”y TelllMar elexklrofr nsull bllan ofnacr.

Elexlrolr yaslMa blrlarcbl \a 1kkMatcbl Jarayonlar bon5bl Twm TKT. Elexlr
10K1 berfEanlcla 10nlarln8 elekfron blnkHnb 0MsH yok1 eleklron bewb bodBa5l
blrlarcl Jarayoncllr. Bu Jarayon malya5lcla, ko'plncba, eleklroi2Mir8 MMa51labk|
Tab5nloHan bo5IM bolacll.

E 1ekirolM2 tab5uloHarl erkt boWa ajrallb cbll3bl batlla o'raro yokl erllilycbl
blMan k1TyoY1ly reak5lya8a kIMSb1561 TTkln. KeakS51\auya KiMSb8anlicla eleklrol12nms
1kklMarcbl Tab5uloHarl bo3l bolacl 5SwuymsalanHrii8an  eleklrolHar eleklrollr
ullin8ancla ruyal bHlatcbl TabsnloHar cbluachl.

EleklrolMHarln8 5M\cla81 erHtalancla eleklrollr ancHa Twurakkab boracll,
cbunk!, ko‘pincHa, 1kkMarcll Jarayonlar SocHr boladl. 1ltuTan, elexklrol2mlng
bor5bl ya oxtcla uanlMay Tab5mloHar boS5SM boleH! blrlarcH1 TaHS5mMloHar8a \a
erHnycHIInNg  lablaH8a, eleklroclarlng uanclay Talerlalclan  yaSal8arl8a,
{eTperalvra8a, elexirocllarcla811oklng 21cHM818a \a boSbualalea bo8TIL,.

15Huorty (MHy, malrly, kally, rvublclly, 3e21y) ya “3Huony-yer Telallarl (kalsly,
Ta8nly, 3lron5ly, bany)nin§ batHa akTM|My wm2larlMMng enYralarl elexlrolr
ullin8ancla kaloclcla yocioroc: lomarl uaylarflacl], cHunkl erHtacla elex!roll1rg
§lclrallanSen lorardclan 1laSH"an, H+ya OH‘ lomlar Hat boYacll. Mabalan, 05H Ll21
erWTasicla 8lclraHan8an Ne + C1° 10nlan ya 02 tluclorcla H+ OH' lomlan bo’18amii8l
mcHyin osH W21 erl1ma51ing elekiroricla kaloclcla 8ar HOE1a8l yocwroc1 alrallb
cblsacl:

2H++2e =2H° —=H=2

Ki51oroc1512 kislolalar (HC1, HBr, H23, H1) nT§ 5wycla8l enltalarl elexiroi?icla
anlorlar arocMa ok51cllanacrl.

Ki5lorocl Kizlolalar W2larl (K2804, Ne 2804, Ne No3, K3PO4) enltalarlling
elexiror21cla anoclcla §lclroka 1 10marl ok51c larachl.

Keylral §lclro&ll beuaror bo‘18ml ucbun parcbalanlb, anoclla kiSlorocl ajrallb
cblupdl. Knx xlonc! erl1tab1ring elexlrolrl uyylcla8lcHa boraclT:

ErMTacla 2nC12—»2n++ 2CI ya 02 Tlugorcla H+HarHa OH" lolardl boYacrT.

Elexklr 1okl berfi8anlcla rux lomMarl kalocl8, xlor lodarl e5a anocl8 loTon
Haraka! uflacll. Avxnln8 Har ugy51 10l kaloclclan 1kdlaclan elexdron oflb, rux Telall8a
uaHar uaylarfacll. Kaloclcla Telall - rux a™allb cllgacll. Xlor 10nlan anoficla xlor
alorlan8a “aHar ok5lcllanacll, 50'n8ra bu alotlar o‘raro bjrlklb, xlor Toleknlalarl8a
aylanacl:

KallléHa 2n2++2é —an°
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anoclll 2C1'-2é ->2Cr >C12

EncH kalzly xlorlclrmr§ 3uwyc3a8l erWtabl eleklroH2Tl ko'nmb cblsaylk. Kalsly
xlonclwn§ 3nmycla8l erlltaslcla Ca2k Cl ya 02 Tlsclorcla H+ya OH' tonlan boYacrl.

Ma™ny 5mllld erMTa51T8 elekiroH?lcla kaloclcla yoclrocl ya anocMa kisloro(l
ajralb cblipcll, cbunkiNe 2804 erlitablclaNe +ya 8042 tonlanclan Wsbuyar! H+ya OH'
tonlan baTt boYacrl.

BtobarT, narly 5Sala enlta5l eleklrol2 sallin8anMa 5wy eleklrollr8a
ucbraycll. Jirla akHy Telallatl oflsbcla nlarnt8 WRlannl SuyvulanHrlb, elex!roll2
yllinac/l.  YuyorMa kellM8an Tl150l1larltl2cla  eleklrocl TallnalT  elexklrolr
Tab5mnloHan yokl erluwycbl blMan reakblya8a k1M5brtaycl8an 5Siclelererl Toclcla cleb
Farar ullnacrl.

Fltutan, eledrocllar, ayTub5a, anocl Talerlall eleklrolr yauHcla ervyban ya
erlraycl8an Toclcla boTl5bl Tu TKT. MaSalan, ko‘Tlr, 8ralll, plalna ya 1rldHclan
ya5al8an anoc! erlraycll, 1ekT T15, KUTU™b, TX, Kacltly, wkel ya bo”bua Telallarclan
ya5al8an anoclar eleklrolr yaulcla erlb kellicl. ErkTta ya 5wuymalantalatlng
elexiro?1clan lexnlkecla ken§ [loyclalanfacl. Jicla ko‘p Telallar, Iurlar, kiSlolalar
eleklrolr yo'll bllan ollnac/l.

Turll Talenallar elexlrollr yo'll bllan K2alanac/l. CalyanoSleSlyacla po‘lal
buyntlatlng 5lrHu xrot yok! nlkel blMlan wuoplaSbcla, SalyanoplaSHkacla LM
buyntlatt8 «ko‘cbHTa mmbxa ya uollplartl ofBbcla elexdrofrclan  ken8§
loyclalanmla(/1.

Mab5alan, pola! buynt 51rHu xXrot bllan uoplaSb ucbun xrort W21 erkra51
501T18an eleklrol2 yanna518a polal bunywmT LWS5Sb1rllb, o‘r8arta5 Ok TanbayTT§
TanHy uplll blMan bWa”™bHrlac/l. Tok berflacll, 51 xroTt bllan yelarll claraecla
uoplan8uncba eleklrolr ckyoT elllrMac/l. XroT yok! nlkel bMan uoplan8an buynt
S5lH baTt cbHoylM, bat pl5bly boYacll. Polal buynTw XroT ran8laSbclan baTt blToya
ufacl.

Elek(rolr ~onunlan. 1836-yficla T8Mr ollnu M.Faracley elexlrollr beslcla8l
IKKKa vonunw LtLacr.

Faracleynt8 blrincbl sonunk Eleklrollr prolseS5icla elexdroc/larcla aralb
cblsacN8an Toclla Tluclorl elexklroflan o018an  elekr nfsclon8a LU'S§T1
proporistonalc/ir:

T =K <0

bn yeréa; T-Toclla Tluclon, k-propol5tOnalllk koellll5lenH (unl Toclclawng
eleklrokltyoyly ekylyalenH baTt tieylall \a u elek!rolllan bH Sexwaclcla bH atper
Lk kucb! yokl bH knlon elek{r 0'18ancla ajrallb cliuuan Toclcla Tluclonnl ko'r5alacll).
O-elek!rollan o4Y8an elexir Tluclorl (kulon bl50blcla).

32



Faracleywnf 1kktcH1 ponuni TurH k1lTyoY1ly bTkralarclan blr \H mfclorcla
eleir Wk1 o4Sanlcla elexlrocllacla ekY1Yalen! miuclorcla TolHa ajralb cHlupch yokl
YW exy1lYalen1151al18an TocllMa aMalb alil5HL ncHun elexdroficlan 96 500 kmlon elexdr
(oKl 0'1Kka215H kerak:

96500
1-2- yormnlarning taleTtaHk 1roclsbl upylcla8leHa yorTlacr.

E-O
T =
96500

bn yercla: T-uaylarf8an yokl ok51cManS8an Toclcla mclorl, E-toclclanlng
ekY1lYalernH, (;-eleklr rurclon o'nlM8a <1 ”o'ylM5a:

kelb cHlupc/l. Bu yercla: J1-1ok kmucH1,1-LUk o'H3H yasH (Sexvnclcla).

Faracley uprmnlarli bM8an Holcla upylcla8Manu H150b1a85H TnTkln:
a) elexr nMuaon ajraHb cHluarac8an Toclcla Thuclord;
b) @ral'b cHlusan Toclcla widuclon8a ya loknl eleklrollllan o'H5H yau118a uarab 1ok
kvcb1nl H150b185b TUTKLn.

Turlarnt8 $uymu~lantalan ya 5uy(la8l en(talanning§ elek(roH21.

Flexirol11l Suymulanma51l yokl erHta518a LWSHIrM8an elexirocllarclan LUrM8an
eleklrokltyoYly 515leta oruall o’28arta5 elexir Lkl oYkarM8ancla boracl8an
ab&1cllamSs yaylln™H Jarayow elexlrolr cleb allllac/l.

Elexlrolr Tax3n5 uurfralar - eleklrofryor yok! eleklrolHk yannalarcla ollb
borlac/l. Elexiroll Suymuylanta5l yok! erHTa5Tln8 2arracHalan (lonlarl) wallklcla
elexironlar blrlkHnb oflb, uayllrllacll. Anoclcla rarracHalar eleklronlar benb
o&1cllared1

Tu2larnlng Suymuylanta5l  elexlrol21 Sifatla CclCb  Suymuylanta51Ming
elekiro UM o MsH T TKT. SuymalanTacla LWr 10nlar8a d155015 arac

CdC12= Cc12++ 2C1°

Kalocllla kaclTly kaHonlarl uayllrlacll, anoclcla e5a xdlor 10marl okS1cllanaclT:
KalllH (-)Cé2++2e’ =l
Anocl (+) 2CT -2=-=C12

1kkalayarlT reakSlyalarml ~o’SHlb yorarwir:



eleK1roiz
Ccf +2CIN ———- >Ccl + C12

Tu2larnlng 5nycla8l erktalannlng elexlroH2lcla erlltac!a Xur 10nlanclan laSbuarl
5nynlng cHeso1511amSHIclan  Ho5l1 bo’lacH8an H+ ya OH' lonlarlMng bo’MBbl bat
bl50b8&a ollnacH.

KaKoclla eleklroll ya yorioroc! kaHonlan raryacl51rlanacll. Anoclcla e5a eleklrolll
ya 8lclrosicl tonlarl raryac)512lanact]l. 8uy Tolekmlalan eleklroklTtyoYly ok5lcllamlShbl
yokl uaylarlll5bl TnTkln. Eleklrocllarcla8l elexlrollrcla k1tyoyly Jarayonlarnlng
borl3b! elek*roklTtyoyly 515letalarnlng elekirocl polen5lallarlning MSbly slytaHS8a
bo&’'TY\

TurlardMrng 5Smwcla8l erlitalaricla boracf8an kalocl Jarayonlarlcla yoclorocl
10n1arlnin8 uaylanrsb polenSlall ulyralllll bl5ob8a ol b kerak. By polern5lal yoclorocl
tonlar! konSenlra{5lya518a bo8’t (25 °C):

. . 2,3-8,31-298,
B —F +28KT18H _popn_ leH =Eo +0,059 18H
n¥ 1-96500

Yoclorocl elexdrocinlng po*en5lall EO= 0 §alen8M8itya Wb[H-A=-pH ekanl8it
b150b8a ol15ak:

E =0,059-pH
Turlarn1rg neylral erllvalarl ncbmun pH =7 8a 1en8Ms1 ncbun
EH2=0,059 «7=-041 V.

AS8ar elex*rolk kaHon1Mll bo5M ulnycbl TelalTn§ eleklrocl polen5lall - 041 V
8a ml5balan Tuba! bo’15,, eleklrolning neylral erkta”lan kaloclcla Telall ajrallb
clluacll. Ak~Tcba, a8ar eleddroll kaHonu i bo™1 ufMycbl  Telallning elexlrocl
polen5lall - 0,41 V 8a nl5Sbalan Tanfdy ulytal8a e8a bo’15, kalocicla Telall eTtas,
balKl yocioroc1 @ralacl. A8ar Telallnln§ elexirocl polenSlall - 0,41 V 8aya”™T bo’15
ralocl(la Telall baT, yocioroct baT aralacl], ko’pTcba Telall ya yoctoroc1 blr8alikcla
uay'anlacrl.

K151olall enltalarclan yoclorocinins  €leklrokltyoyly aYalVhr yocioroci
10nlardning raryacl5121amiShl b150b18a boYacll. Noylxal ya 15buorly erHtalarcla 5wy
eleklrokltyoY1ly uay'arflacrT:

2H2 +2e' ->H2+20H'

Eleklrolr Jarayonl anoc! Talerlall8a uarab, TeH anoc! bllan bo’lad18an
elexlrolr ya akHy anoc! blMan bo’lac8an eleklrolr8a bo’Mnacll. Ok5LlUlanTtaycl8an
Talenalclan (8raly, plaHna) ya5alS8an anoc! inell anoé, okSlcllanadi8an TalenaMan
yazal8an aroc! akHy aroc! cleb yunHlacrl.
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Turlar erktalanwng eleklroH21M T15011arcla ko’raT12: 1) KI\103 erllrab1ning

[ner! anoc! 15bHrok1€a81 elekiroli2i:
KNO3 = K++NO3'

¢ =-293 V bo’lb, K+kaHonlar kaloclcla uaylanlrtayc/l. NO," amonlarl 3uyll
erHralarcla okblcllarmmaycll. KalOc! ya anoc3c3a 5wy Tolekmla5l ugylarTlacll ya
O51cllared 1

Kaloclcla (-): 2H2D + 2’ e 201T + H2
Anoclcla (+): 2HD -4e' -> 4H++02
CuCb erllrtas1ning tell anoc! 155HroKIc1a81 elekdrorirl:

CnCb —=Cun:++2CrIr

M58 5lanclall elerocl polenbSlall ET . My=0,34 V  bo’18anii€l mcbun katCclcla
laupl T B kaHonlan uayllrTlacll, anoclcla eS5a xiordcl 10marl okS1cllanad t

KalOclcla (-): Cu2++ 2e" —=Cu;
Anoclcla (+): 2CT -2e' —=C12

eerdi
CnC12 - ———- >Cun +Cl12
2) Tur erlltalardming akHy anoc! b0’ 1aniBarcla8l eleklrolrl. BunHay elexlrollr
Jarayonic3 anoc! Talenall ok51(3larad ] (erlycll). AkHy elexirocllar S1MaHcla 115, nlkel,
Kobab, kac3Tly, kalay kabl Telallar 15blaHladl Ml5ol SiFaH<3& kacltly Sallalming
S5/<38l erHtabTl Kaclnlyclan layyorlanS8an elexlro<3lar 155HoKIc1a8l elexlrol2rl
ko’'nb cbluarl2. Ka<3tlynln8 nortal (Blaclall elexirocl pofenSlaH E ,, =-0,40 V

8a l1en8 bo’18mM&l mcbun kalOHHa kac!tly tomlarl baTt, 3uy Tolekulalan baTt
uaylarfacl, amcl<&a eba keclmly aslcllanad1 (enycll):

Kalo<Xla(-): Ccl2++2e’ -» Cii; 2HZD +2¢' “m20H‘+H2
Anoclcla (+): G3- 2e2—=Ccl2+

Btobann, ano<3nt8 er!Sblclan boSM bo’l18an kallrty lomarl wka(cl<3a uaylarllb,
ka<3rly TelllN bollcla aralacH

A)rallb cbluuan Tocl<3a nui<3on yorclarl(3a o48an elexir rwHomnw o’lcbaSb8a
rkon beracl8an eleklrotelr knlonotelr (3eb alaladl Kulonotelrlarcla Ok bo’ylcba
mnnt 100 % bo’MBbl lorlr, ya’'rl yo'5bltcba reakSlyalar borlShl kerak eta5. A8ar
2ar[irc3e81 eleklrol2yor8a kelta-ke{ bolc3a kulonote!r ulan5a, bunHa oY8an elexir
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rmAclon a50%lcla lexk5SblnlayolS8an erkwaciasl Toiicla kon8enlral5lya5tl  8alyanlk
uoplar salnM8it ya boSHsaalart anlylabSh ko niyaH ynucl8a kelacll

Faracley uommnlarl8a a505lanS8an Tlsclony amallr Tek>cll kulonotelrlya cleb
alalacll. ToHTa (kmTwbl, T15M) ya baltly (51tobll, 8ar) kulonorelrlarl ko’p
15:1aH1ad 1

Kntn~bln knlonotelrcla anoé plaHna yokl kutmsbclan, kalOc! eSa fapl
kmtnSbclan yaSalacll. Anoc! kaloclclan cllafra8ta blMan a’ralllagl. Knlonotelr faol
K15101al TubH8a kelHn18an knTu”b nHral erHra51 blMan 1o0'1dladl Mayon 1k 0,02
a/5T 2ya 10,02 a/37210k 21chKlancla olb borTlacl. Kaloclcla kntu”™b ajrallb cbluadl
ya kaloclnt8 1ab5a51 orH3b! bo’ylcba 0’18an elexir Tlaclorl alluylanachl. Xalollk 0,005
% alroliclabo’ladl

M5 wlonorelricla kalocl bat, amnoc! bat rnwbSclan layyorlanacll. Erllra
larxibicla 50 NL 115 wkmporoS1l ya 50 11 Sbaxar bolacll. 3baxar elexirotl bajnficla
2Cn+—=0n2+Cn reaxks5lyas18a yo’170’ytablMK mncbmn kerak. Tok 21cblst 0,002-0,02
a/312 Anoclcla 115 enycll, katOclcla e5a 115 ajralacll. Xalolk 0,2 % T 1aSbkl elad,
cbunkl elexkirocllarcla Cu+ 10marl bo5IM boMacll ya kaloclcla erllrta8a bayoHan oY8an
Ki5loroc! uayllirMacll. M 15 kulonotelr orsiall o0’18an elek{r Tluclon amoc! Ta55351111
katayl5bl bo’ylcba baT, kaloc! 1a55a510M1 orfBbl bo’ylcba baTt amldlanlSbl Twinkin.

8110bll knlonotelrcla elexirolH 5ifaHcla larkibicla 225 §1 51tob yocllc! ya 750
&1 kally yocllc! bo’18an erHTa 15-1aHladl Anoclcla 51tob enycll \a H82+ latlarl boSIl
alacl, 8ralll kaloclcla nlanfng ugylarllB1M yur beracl ya Telall 51tob l1o'planadya n
wlonlar bo’ylcba claralalan8an naycbaS8a oulb L3bacll. Xalollk 1% w 1aSbk1 eladl
bekln 51Tobll knlonoTte*r yorclarlcla elek!r kalla rw/onw o’lckaSbcla uplay ya
yunuori 1ok 21cblklan (1<0,1 a/512) cla 5bm ninsb8a irkon beracll.

Car kulonorelricla elexrocllar mlkel plaSHnkaclan layyorlaracll. Elexkdr HOxL
oYkarnycb! knlonorelrnlng 3blSba yacbeykablclan oYkarf8an Tollbiien 51tclan
borat bo’lb, bn 51T 5bl5baSa yax5bl kay”baHanacll. Eleklrolk ya2lfaS1M na*ny
5ullining 15 % M erftabl1 yokl nalny 8lclrocl(Iun8 20 % MM erldrabl balarachl.
Eleklrolr 1k<0,03 a/5T12 ya B<0,04 a/572 lok 21cbHklancla ollb borflacll. Kaloclcla
yoHoroc!, anoclcla e5a Ki5lorocl ajrallb cbluach.

3bun8a ko’ra «eleklrol2 nnut!» yok) «eleklr amyyaH8a wSba*an nnut» cleSan
W™ buncba k1rHMNSarn:

= — -100%
T

bu yercla: nu - atalcla ajrallb clU”™san Toclcla rwuHon, T-narany Tluclor. BlnobarT,

, 96485 .
N = Al ~NT-100% 8a e8a bo lail
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Bl TLlnrw 1ek81Hn$b mcHun taxWc] ya ta$alalar
1 Yalenllk bllan ok5llan15H <thraeBl ora$lllasi farYil ayHb berlnsS.
2. 0.1.Mencleleyeynlng eletenllar clayrly $1$leta518a sarab, ugy$l eletenar
ok$lclloychl, yay™Mar Nayllrnycll boT5b1M11nsbmunirins.
3. Melllllra$lar ya Telallar8a ntunlly la'rH'berll,Jayob1n812M1 a$o$lab benns§.
4. Oxk$lcllanlSb-uaylarllish reak5lyalartl 115011ar bllan 1vSbynHr1nS.
5. Hat oblclloyehbl, bat saylarmycbl bo’lad8an eletenHar8a 1MSollar kellMnnS.
Jayob1n812r1 a5051ab berTs.

Melallar. Dlarnlng olnl$ln, xo$$alar! \a blrikralarl.
Me{al1mr§lya $nnos(|
Melallamin8 utnniy xoffalarl. A8ar O. 1 Mencleleyeynlng eletenllar clayry
$lslerablcla berMMyHaT a$lalSa LTon claSomal o'lkazM$a, 1 boMa claSonalnlng o'ng
{oTon1 ywupri$icla Telallta$ elerenllar (yonak! 8ruppacba eletenHan bunclan
Tn$iaslfo), cbap KOTon pabHcla — Telall eletenHar (yonakl 8ruppacbalarnTt8
elereriHarl baTt 5bular8a laallwll) boYacll. Ola8ornal ya utn§ yaulmicla JoylaSb8an
eletenHar (taSalan. Be, A 1 T1, Oe, T\}, 8b ya b.) 1k xI'1 xo55al1 bo'lacll.
0.1.Mencleleyey clayrly 515erma51cla8l eletenHarnln8 85 1a5t1 Telallar
1asbkll yflacll. Mefallarning 12 1851 5-eletenHar, 32 151 lN-eletenHar, 28 18l T-
eleten!lar ya uol8nl p-eletenHarcHr. 8ltobclan *aSb™an, batTa Telllar oHcly
Harorallla yallll, Toclclalarcir. Melallarming o'218a x05 bel8arl ~myllla8Marclan lboral

1 Har yanMay TelllMN o0218a xo05 yalHroulkka e8a, buning $ababl $bmkl, nlar
yern8Mk nurtl $peklTlng Ko'r§a ko'rlnunycban 5oba5lcla siaylarl5Sh \nbnslyaHSa e8a.

2. Melallar 155Uk ya eleklrt yax5bl o'llaracll. Melallammln8 elek!r
oYkazmnycbanlst barora! aCl3sl blMan patayacll ya ak”~Tcba, uarSbll§1 Harora* O111%1
blMan oflacr.

3. Ko'pcblk TelllHar a-bicla8l $harolicla wiklall bolallcla bo'lacll, nlartn§
Koo rafna$ion $oml kaHa silytal8a e8a (8 ya 12 8a 1ens8)

4. MelllMar cbo"2 MuycHan ya ya$$ManmycH1 boYacr.

5. Melallar elekir Tu$bal eletenHarcrr, ya'rl nlaming ok$ldarl ko'plncHa
$vy blMan blrldl afo$lar bo$1 uflacl. Melallarcla bu 5 xuibu$lyalning borl1818a
apo$lantll, Telallarning 1cHAd LW2lsH Hauyllla Ta'luT laSayymur yaraH™ TUTKT.
Ma5alan, Telall yorm8knl ugylarl5H xmSuSlyaH8a eS8a bo18anl wcbun Jucla yvpua
Te{all plaSHnka Hat 5HalTol(Hna) boYTaycrll.

Bun8a ab0$lanib, Telall uMa 2icH 'mrM8an (ya'n 1 Telallarning Halt bliElcla
ncla kvp alotlar bor) HeylSb TM TKT.

Melallar mlHoyalcla pla$Hk boYacll. Pla$Hkk An, A8, Cu, 8n, Pb, 2n, fFe
ualorllla kataylb borac/l. Ma$alan, olHmT1 0,003 T T uallnlkcla81l M$Har Hocla yoy15H
TMTK1N, bunHan WM buyutlar 51M8 olHn wupplaShcla 'byclalanfac/l. Melalllk
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yalllro8'1, O<3aMakunlrangLl5YabbaHbH3Ta5MKk barcHa Telallar ucHun xo3 xusmuSlyalcHr,
bn erkin elexklronlamll8 borHs1 blMan bo§"Mu. Melallamln8 elexdr oYka2wunycHanlls1
yax5blli81 wvlarcla erkln eleklromlar borfsi bllan LWsHunHrHacH; bu elexlronlar or8ta
polerslallar ayirtasl 1a5Ilfdcla Hat tanfy uw/iclan Tu”ba! umlb8a loTton Harakal
L lacH.

Melallatllg 15650k ya elek*rT yax5bl o4ka?215H1 -2aryacHan8an rarracHalar
Telallnlng wiSlallarl orablcla 050N Haraka*larSH1 Hau™a ta'luto! beracH. MHoya*,
Telallarnt8 eleklrotmSbal eletetlar]utla518a kilMSH1-yalenl eleklronlarlng Telall
alltMan 050n8lma cblalb kela of™MUw ko'r5alllll. bekln by (Telallar)
xn5u5lyallannt§ HecH say5151 ocldly Toclclalaming “"tell " yokl “"telalltaSlar”
s51nM18a  ajraHSH wmcHun a505 bula oltaycH. OclcHy Ttoclclalart «telall»  yokl
«telalltab5lar8a» ajraH5H mcHun k1tyoyly boS§lamlSHlar Hpih a505 ulllb olMsH, ko'p
Tabalalarl 120H yllb ofbc3ajuc3a 10'8 11 xmlos5alar8a oflb kelacH. OeTak, rarracHalar
orab1(3a TelllN bo§1an15HM oclaHy Toclclalarml Te/allar utla518a, koyalenl bo§l1an15HM
ovicHy Toclclalaml e5a TelalltaSlarjutla518a kKINHSH Kerak.

OclcHy To<lalarm bunclay 2 LWrkut8a gJrall5sH bb lotonclan TuHau ya
1kktcH1loTtonclan MSbly Harakler8a eS8a. Aynl SHarobcla oclcHy Toclclalamil Telall ya
Telalltablar8a ajrala olarl2,lekln ba2i oécHy Toclclalartng “telallar” LUrkutl8a
Klrbll5b11a5Hk1 SHaroHTNE 0’28ar15H18a bo§'Ta bo'lacH.

Ma5alan, Surta "tellllltaS5lar" LUrkutl8a KirblacH, lexin S5urtant§ elexir
o'1kaz2nycHanrMs1 Harora! omMisH1 blMan katayacll. Bunl eHbor8a ol8anltl2cla Surtarn
"telllMar" WrkuTi8a KL15H8a L8 kelacH. Oalay 13,2°C clan ynuyorMa telall, lekT
barora! paSaylb -40 °C 8a yel8arncla o, ualay "knlran§ ualay'8a aylanacH.

Melallaming LW2LsH balcla romalar nararlya51 Hat Telllllarcla erkTt
eleklronlar borM§Tti eHrof elacH Bu naranya a8061cla uyylcla81 TuloHaralar bor:
Mell11nT8§ wlall panfaraSlcla8l Twu/ba* tonlar blr-blriclan bb X1 wrouyfkc™a ya
Ta'lnT lamb bMan JoylaSH8an1l ncHvN by tonlar bb X1 elexir Tayclon Hos M uflacH.

Oolto Harakallla bo'l8an erkln elexironlar Tubba! raryaclll tonlar8a
yasilnla5H8anlcla eleklronlarmlng pollin5lal ener8lya51 rTwtal uylyTtal8a e8a bolacH.
Melallarclan "a5l TelllMar olln, plaHna, knTu”™b, (ba'ran 115, yalay, 51Tob) lablallla
erkT, yanl LU 8ta Holallla ucHraycH.

3 ko'p Telallar lablallla SMIkllar Holcla ucbraycH. Bun<3ay ruclalar yer
po'5{108TT8 cbyuurroy, ul5t18a JoylaSb8an bo'Tlb, mnlar8a 5wy, karbona* an81<3i3
bayo Ki5lorocH LW5H elta8an (SHwN1n8 wcbmn wlar blrlarcbl WS Jirblarl <3b
yunllacl). M1501 mcHun 115 kolcbec3anl (Cu8-fe233), 115 yalllrost (Cur3), kirOYar
(H88), uoTr805H1N yalHro81 (Pb8), rx aMata51l (2n8) ya bobSbsalarnl ko'rSaH3H
TUTKT. Baran blr necba Telllllarnlng 5Svlk3lan aralaSb boléa wmcbrab, pollTelll
rmc3a 1a5HKT uilacH. Kuc3alarc3an Telallar ajraHb ol15HNAINS blr necHa wsSull Taylycl.
Bu vB/dar yaylinH™b, lertlk parcHalar5H \a altabH1n15b prose551ari8a as051angarn.
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Texwkalia bu  Jarayonlar welallur§lyamdls WMl ko'nw5Sblancla
(plrowelallvrglya, 8lclrorelallunr8lya,  eleklrotelallur§lyacla) atal8a osbHIMacrll.
5ltobclan (ya Li3tan 3e2lyclan) lasbuan, barcba Telallar oclalcla8l 3barolilcla 0218a
X03 yalllroulkka e8a bo'18an yallly, J13tlarchr.

Melallarmln8 M21kaY1ly xos3alan Jutla3l8a mlamlng opHkayly, Texanlkayly,
eleklr ya bosbua X053alarl Kiradl Merallarnlng xo35alan - vlaming yalllro™Mls1 ya
3HalTol" eta5M8Llclr. Alyutlnly ya Ta8nly yaxl{ Holalcla Hat, kvkun Holalcla Hat
yallroy Telall, bo”bua Telallar e5a Maua* 1exi5 510N yax11l Holalcla8ta yalHros bo'Tlb,
kmkun Holalclayalllrou, eta5. Kutn/H, pallaclly ya inclly en§ ko'p Telallyalllroulkka
e8a. §HvNIN§ ncHun Hat knTuH ya paHaclly 15H1ab cHluprlSHcla 13Hlaadl

Ko'p TellMar 1oy, klran§ bllan o kntnsHrang orablla8l 1v58a e8a. 01Mn
ya se21y 5anu, Y15tu! Lh28'1sH, 115 1o pHH ran88a eSa. Melallamln8 bu8'lan
alan8anl Ta'luTt 1u58a b'yaycll. MaSalan, rmalrly - 5anu, kally - blnalSHa rang8a,
3wronsly - Y12M, kalsly - yoyos ran88a bo'yaycll. Bun HoclBa azo™la Spexiral anallr
1ol yarall8an. Yercla8l ya ko5to5cla8l Toclclalarmlng aloT Spexlorlarditl lekSHIrdsH
rel fa5l1cla wHa Toclclalarmning k1Ttyoyly larkibl anlulaniiac.

BarcHa o'1ka281cHlar 1kk! 8ruppa8a bo'Tinacrl:

1) eleklron - oTka281cHlar (el ya yarlt oYka281cH1lar);

2) ton - oYka281cHlar (eleklrolllar).

0'lka2unycHann81l bor TelalltabSlarcla Tletvperallra kolanf5H1 — bllan
oYkarmYcHanlk oHacll, bun8a 5abab koyalenl bo§'lawSHlartn8 wrll3H! H13obl8a
erkil eleklronlar Sowwwng ko'payl3H1clr. Pa3! letperaluralarcla e5Sa Telallta5lar erkln
elexlronlarl yo'lN81 Sababll 1ok oYkarTtaycll.

Melallar blMlan TelalltaSlarnlng [ 21kaYly xoSbalarlcla8l a505ly lary, ana
SHAclad .  Ko'pcH1Mk  Hollacla aoclalcla8l  sHaollcla  Tellllarnt§  1551Yk
0'1ka2nycHanms1 elexlr o'ika2unyYcHanrMs1 rarHblla o'r8aracrlT.

1550k o'lka2unycHanlMkka erkln elek{ronlartn§ )ucla HarakalcHanM§! ya
alorlarnlig lebranTta Harakall 5abab bo'lacll, 5Hu LUFayl Telll Tab5a5lcla ler oracla
{eTperalllra len8laSHacll. 1551k o'lka2mnycHanM§! en§ kaha bol8an Telallar —
KNTUNH bMan 115, en8 katl — Y15Ttu{ bMan 51t0b.

Tablallla 15buorly Telallar erk!n bollla ncbrartaycll. Nelny LWl XM blrlkralar
larklbl8a klracll. Ularclan en§ TM1MTl nalnynln8§ xlor bMan blrlkra5l KaCl bo‘lb, n
Jo5b Wr uyaHatlarlnl bo5M sfacll.

Nelny ko'p larugl8an eletenHar ualllrl8a kHacll. Ne*ny SuyvulanHrl8an nalrly
Xloelml yokl nalny 8Slclro&lclml  eleklrol2 sl yo'Tl bllan  oflmacll. Ne*ny
KntnsHston-ouy, telall, ~wla yut~Hou, plcHou, bllan 05011 kesllacll. Hayocla ralrly
ler okblcllared], 3HW 3ababll ular kero5t 09kla Saylanacdl. LUldar  kKo*pcHM1k
TelalraSlar — 8alo8enlar, olln8m8mii, NosMol ya boSbualar blMan 0501 reak5lya8a
KLn5bacll. 8uy blMan S1£1c1all reak5lya8a kirlsHad 1
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Mefallarwung 3nyunykwsb ya uaynasb lewperalllra51 LWrlcba bo'lacll. En§ o3on
3uynuknaclféan te*all — 51tob, vnlng Swynulanlsh {etperallira51 — 38,9°C  Serly
ya 8allly 1e815blcba 29 ya 29,8°C cla Sumymylanactl. Yollfrat — en8 ulyr
Sumynulanaci8an  Telall, wnln8 5SwymalanlSb Terperalura5l 3390°C. |l elexidr
latpalarnll§ 1olalant layyorlaSb mncbun 15-1aHladl

1000°C yvuon letperalvralarcla Suynulanacii8an Telallar Uiyt
Smynulanaci8an, bunclan pas{ letperaluracla Suyvulanacli8anlan- o6on Svymlanacl18an
Telallar éeyllacrl.

Melallar yaty M~ Jlbalclan blr-blrdclan Mary wWacll. En8 uwalMy, Telall — XroT
(5b15baw slruacll), en§ yuts5MoNlan — kally, rullclly ya Serly. Ularml plcboy, bllan
050 ke515b TnTkln. Me*allar wiblall LWrlldsbll bolacll 1darnln§ ko'pcbllisi
kmb51Ton panjara boSM ulllb kn5lallanalll.

Melallar lablallla erkln bolallla (yoTll TelllMar) ya, a505an, kltyoYly
blnkralar bolicla ncbrayll. Aklly181 en§ kaT bo'l8an TelllHar yotb1l Telallar bolléa
ncbraycll. 1/1atlng a5051y yakllan olln bMan pla/inacHr. Kutn~b, 115, 51T0b, Ualay
wblallla yotb1 bollcla baTt, blnkralar bollcla baT, uol8an barcba Te/allar (5lanclaH
elexrocl polenslallar yalllrila ualay8acba bo'l8an Telallar) lMaug®™ bob™a eleten/lar
bMan bo5M aM8an bTkTtalan boléa mncbraycrl.

Tarklblcla TeTalar ya nlarlng§ blnkralan bor, 5anoallla Telallar o MW nclvn
yarosill bo'l18an Tteralar ya 10§ ]J1n5lan nclalar cleyilacl. Melallamlng en8 TnAlTt
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clalan vlarung a&lcllarl ya UPRlarldTr (3uXXcHan, karbornallar5 ya H.k.). Auar nrcla
Vidblcla kkKa ya wunéan ko'p uwelallaming blrlkralarl boYsa, bunclay maclalar
polfrellln nclalar éeylacll  (taSalan. nw-ruxM. so0'r§'o3bln-kutnSbl  ya b.)
Anclalarcian Telallar ol b -T1elallur8lyanT§ yazirasicnr.

Ho2irs1 Telallur8lyacla 75 Xkclan ko'p Telallar ya ular a5051cla LUrM-LTan
~NoHsbTalar oflmacll. Melallar oll5bnT§ wvoMllarl8& uarab plro-, 8iclro- Yya
elek(rorelallnr8lya bo‘ladl Plrotelallur8lya Ttelalmr8lyacla yelakcbl o ‘nnT
e8allaydl. || mclalarclan Ttelallarl ymuyon letperalliralarcla uaylarlShb reakSlyalan
yorclatlcla of6b wSullarlMl o ‘2 1cbl8a olacf. Paylawycblar SifaHla ko'tlr, akHy
TellMar, n8leroc! (11) ablcl, yoclorocl, Telln 1561aThdl

Alutlnly en8 ko'p larupl8an eletenlar salon8a Kracll. MellMar orazicla
1ab1alcla larsal8anM81 |lbaHclan blrlncbl o'nncla LWracll. Alurlnly alot 1mir8 UBbl
ener8eHk po§onabicla vcbla eleklron bor, 1 k1Tyoyly reakslyalarcla S5bu eleklronlanT
beracll. 021M1N§ baTTa baruaror blrlkralaricla alurlnlynllg ok51cManl5b clarassl +3
bo'lac/l. b kucbll uaylrarnycbl bl5Soblanachl.

Alyntlnlynln8 en8 Tnb1T lablly blrlkralarl -alyuto5LlkaHar, boks11, Korumnc!
ya knolk.. Alymtlnly 15b1sb cbluarlSh elek!r erer§lya51 ya Talerlallatl ko'plab
sarMasb T J1alab ellicll. AlyutlMly oiialllast letperalllraclayos kizlorocl bllan 0500
blnkacll. Buncla vnln8 51111 a&lcl parcla AbO 3 blMan uoplanacll, bn parcla Tellllinl
keylngl oblcllamShclan Saulayc]. O&Icl parcla Wrayl alyurtTy 5111 xdra bo'lacl. 8bn
parcla borf181 mcbun alyutlnly natlk ya bayo la’5iMicla yennrlltaycll. Alymrwwy
oks1d Snycla entaycl ya u blMan reak5lya8a k1M5braycrl.

Mlnerallar: Noe JALFq - knoll! A120 3- korunc! A120 3-2HD - bok51r

A1 3ning knolHc!'a81lsuynylantasini elexkdrolr ulllb olflnacrt:

2A120 3->4A1+302T
K1tyoY1ly xo55alark 1.Al bayocla ympua okslc! parcla bllan voplanachT:
4A1+302— 2A120 3
2.8unyvllin18an Ki5lollfarcla erdyclT:
2A1+6HC1 —>2A1C13+3H2|

3 .15bupr1arcla 050N erlydt

2A1+2110 -»27a[A1(OH)4+3H2
4. Kon5. H KO 3cla erlraycrT;
5. A1(OH)31m21ar18a 15y or 1a'51r elllr)b ofnaclT:

A128043+6Ka0OH -»2A1(0H)3+3NeBH04

6. A1(OH)3artlo”er;

A1(OH)3+3HC1 —>Al1C13+3HD
A1(OH)3+NeOH ->Ne[AL1(OH)4

7. Crannla bo'cla81 Al Telallarnl payyaricllaSbcla 15blaHl1acll(lertk reak51yabl):

3FeD 4+8A1 > 4A1D 3+9Fe
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C)alay —8n.OMT3HK 1 8n02Ml 1000°C ko’T1lr blMan ~aylanb ollnacll:
8n02+2C->8n+2CO0T
K1Ttyoyly xo55alan: 1 8n Kl5loroclclayon8ancla (1V) ok51c! H) 5 M uMack:
8n+02—=8n0 2
2. 8nyunllnl8an Ki5lollarcla erlb 8n(M) blrlkralannl Hos M uflacH:
8n+2HC1 ~"8nC12+HZT
3. Kon5. 5ullll KI510lacla enb 8n(1Y) blnkralannl Hsol uflac/t:
8n+4H2804->8n(8042+2802T+4H2D

(2o’r§8’08Mn - Pb. OHTMHK 1 A505an plrotelallur8lya vbulicla ofnacll:
2Pb8+302—=2Pb0+2802
PbO+CONPb+CO2
K1Tyoyly X0S5alarl. 1 Hayoéa ow5lcllangancla PbO 2 M HO5 M uflacr:
Pb+02—=Pb02
2. MHra* Ki51olacla 050n enycll:
3Pb+8HX)3-*3Pb(M032+2)X)T+4H2D
3. 8nynH1rM8an Ki5lolalarcla, Ta5alan 51rka KI51olacla yax5HL erlyd:
Pb+2CH3COOH—(CH3C00)2Pb+H2T
TenT- fe. Mlrerallarl. Fe3 4- ta8ne!l, Ta8nlrM lerl11o5H Fe2D 3- 8etalll,
Li12M 1et1lMo5H. FeCO3- Siclall Fe82- pT1* Fe8 - letlr kolcHeclanl
OnulsH. 1 A505an plrotelalnr§lya voucla ofnacl:
Fed 3+2A1 —2fFe+A1D 3
Fe 3+3H2—=2Fe+3HD
2. Jirlalora letlr karborlllarclan ollnacrT:
fe(CO)5-» Fe+5CO
K1tyoyly xo55alarl. 1 Tetlr Hayocla okS1cllaraclT:
3fFe+202—=fedD 4
2. Terwr yvourlletperaluracla Suy bu8’ larl bllan 1a’51rlaSHedt
3fFe+4HD —=Fe 4+4H2
3. X1or ya 8 bllan reak5lya8a k1r5Hacl:
2Fe+3C12—=2feC13
fe+8 ->fe8
4. 8uyrklnl8an ki5lolalarclaenb Fe (M) blnkralannl HosM aMacrt:
Fe+2HC1 "eCl2+H2ZT
fe+H2804-*Fe804+HZT
5. TeTlrning ok5lcarl upylcla8l reakSlyalar a5051cla ofnacr:
2Fe(OH)3—»ferO3+3Hro
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fe(OH)2—=-fe0+HD
6. 01 arokd1lal 1e815-H Iurlarl8a 15buor 1a' 5l elHrlb olnacH:
FeC12+2KaOH — Fe(OH)2+2NeC1
feC13+3NeOH Fe(OH)3+3NeC1
7. Fe(OH)2050M odlcllamib Fe(ll) blrlkralarl8a oYacH:
4Fe(OH)2+2HD+ 02— 4Fe(OH)3
8. TenMrniMng SnifaHarl umylcla8lchba ollnacH:
Fe+H2804(5)—=Fe804+H2
FeX 3+3HSH04—=Feq8043+3HD
9. Tetlrnln§ (+Y1) bTtkrtlan letlr blrlkralarlMl 13buorly Tubkcla ok51lcllarSblclan
bo5 M boMacT:
fe2 3+ 3K 3+4KOH ->2KFe04+3KMO02+2HD
2Fe(OH)3+OKOH+3Br2-"2K¥e04+6KBr+8H2D
10. 8arll uon W21 ya LR2M yon W21 upylcla8l reak5lyalar a5051cla oflnacrl:
Fe(CM)2+4KCN —K4[Fe(CM)g
2K4Fe(C14)g+Br2—=2K3Fe(CH)g+2KBr
11. 8arduy von W21 ya Lit2lM yon W21 Fe’+ya Fe2+onlanw amlilabShcla 15-1aH1adt
4FeC13+3K4[Fe(CN)g Fedfe(CTU)g3+12KC1 (Berln larumm)
3FeC12+2KJFe(CTNG »=FeJFe (O 062+6KCL (Turnbu! Ko’k|)
Hux - 2n. OMn5b1. 1 1k X1 venlcla ymn” ya eriitacla ollnacll:
(Burmy; 22n8+302—>22n0+2802
2n0+CO—=2n+C0 2
ErHracla: 2n0+H2304—=2n804+H2D keyln eleklrollr sllnacrl.
K1tyoY1ly xo55alarl. 1 Ki5loroclcla okblclanacl:
22n+02—=22n0
2. 8uynlHrT8an Ki5lolalarcla ler erlydt:
2n+2HC1—=2nC12+HZT
2n+H2804—-=>2n804+H2T
3. Kux arlbler bo’18am 181 ncbun 15"orlarcla erlydt
2n+2NeOH+2H2D->Ne 2 n(0OH)4+H2ZT
4. Kon5enlrlan8an Sifal: K151olacla erl8anclacbo'kTa ya 8arlar aral5bra51 bo5SMl
bo’ladt
82n+11H2804—=82n804+H28T+8+802T+10HZ2D

Kntusb - Ag. OMNTt6bk 1 81l nmclalanclan Slyamcil vl yorclarlcla ollnachT:
4A8+8KC1Y+2HD +02—=4K[A§(CM)J+4KOH
2K[AE(CNM)A+2n-*2A8+KZA2n(CK)4
K1Tyoyly X055alari:
1 A8 nodTr Telal bl5oblariacil. H 28 bllan kl3lorocl15bHroklcla 1a’51rlasbacT:
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4A8+2H28+02—=>2A828+2HD

2. Har uanclay korSenlralSlyall HTUHO3 cla erlycll:
A8+2H LU 3K)-»A8M0O3+MOZT+HD
BlWTtlarnl (ek~bT3H ucHwun TaBb” ya Tab5alalar

O0'r8'05HT ya mnln8 blnkralan.
Oo'r8'05H1NNTE ab05 ya KI51olal xobbalarl
15Huorly-yer telallarl ncHun 51 reak5lyalar.
AlynTTlynT§ 8505 ya Ki51olal xo5halarl
AlyntTlynT§ blrikralarl.
KobaH blrlkralarl ya xo55alark

o s®Np

Or8anlk blrlkralar. Vlaml111§ (urll3bb
NoTenkla*nral! ya 5lmlam5HL

Or8anilk k1tyo-k1ltyonlMng kava ya tm5{aul bo'TTtl bo‘Hb, nNT8 Tayrn babl
m8lerocl blrlkralarlnT8 klTtyo51cHr: bu lan wmlaming L2 LIsH1, X055alarl, ofimlSH
vBllarl, atallla foyclalam5H 1tkonlyallartl o‘r8anacH. Anor8anlk ya or§aTtk k1Tyo
orab18a atallla ~ally cHe8ara ~o'y1lb bo'ltaycH

Or8anlk kltyo-or8anlk Ttoclclalarml 1aSHKT ufYcH1 uv8lerocl blrlkralartlng
k1Tyo51IM1 o’r8aracH.

Or8anlk To<lclalar k15HMar8a Jucla uyacHrclan TayuT, ular orSanlk bo’yo™lar
(anrann, puvrpur, 1ncH8o) ofBHNL, uruTt SHarbaHNl bu8’Wb 5irka H5M yll™MHW,
0’511 Klarclan S5Hakar ya Toy oll3sbw, yo8’lam115H orlar bllan uwaynaHb 50¥un oH$bn1
bM8anlar \a bu Toclclalarclan loyclalanS8armlar. ATTO wroy Yyas*S8acHa or§atk
Toclclalar aralabHta Hocla 18bla(llb kelln8an. I1X ab5r8a kellb arab alcHlTtlklar!
Slneclan 5lrka KiS1olaml, balla5 1cHITi81clan €1 5olrdml ajraHb oH3H8a TuyaFfau,
bo’MBHcH. 8oF Holcla8l or8anlk Toclclalarml alraHb o MsHya vlaml o’r8awsH X V I abr
ox1ln X1X a5rnT8 boSHlarlcla nyo)lana boSHlac.

Tark1b18a v8lerocl eletenH klracl8an blrlkralar or8awk blnkralar éeyflacrl.
n8leroclnlng nlHoyalcla ko‘p blrlkralarl lablly ya 31nleHk buwikTalan or8anlk
blnkralar yalon8a kHklMacH ya nlarl or8anlk k1Tyo o‘r8aracH.

Or8awk bunlkralar larklblcla n8leroclclan 1a5Hsarl Ko‘pTcba yoclorocl, k15lorocl,
arol, ba’ran olHn8u8url, i)5&r, 8aloSenlar ya ayrlt Telallar (aloH|(la—aloHlcla yok!
LM 1M kotbTa{51yalarcla) bo'lacll.

1842 yrMéa 5 offry M.M .2T1Twn8 nrobenroMan anllnnl o HsHi, 1845 yilcla
netl5 oHTl Kolbenln8 51rka KiSlolaml 51mle? yllisbl, 1854 yll [raml5m2 kltyo8arl
1.BeHlont8 yo&’'mL HbsM salkH1 ya 1861 ylWl w5 oHT1 AM.Bulleroynlng
paralbritalscle§iciclan SHakar51lwion Tocklaw 5tler uylllsbi or8anlk k1Ttyo !lanTT§
riyo™ln15H8a kara yo’locHc . 8Hunclay yllb, X 1X a5rnT§ boSHlancla or§anlk k1Tyo
ran8a aloHIcla~15t bo’Mb KiracH.



Or8arnk woclclalamning M2ik ya klwyoyly xo55alan barmcla wiarning LUrLL3b!
nlarcla V8lerocl alotlnlng borllsi blMan bel8Maracll.

Or8awk Toclclalar (M8lerocll blrlkralar), (abfy yokl 3un4y (8lnlelk)
bo’H5b18a NaraTtay, bo6bua blrlkralarclan upylcla8l bel8Marl bMan arylanach:

1 Or8anlk blrlkralar anor8anlk bTkTalar8a uyara8ancla nncba barsaror eTtas,
h 1M &acla 050 0’2 8aracl ya yonacll.

2. 118leroclll blrlkralarnlng alorlarl o’raro koyalenl bo§’lan8an. 8bu wrayfl
bunclay brktalarwng reakl5lya51 (ayrlt bollaml bl5ob8a olta8ancla) Sexdn
boracll.ta’ lutkl anor8anlk blnkralarcla, oclaMa, reakl5lyalar ~cla ler 5oclr boYacrT.

Ko'p8Ta or8anlk blrlkralar reakl5lya51 oxt8acba bortaycll \a kuH18an
reakisiya Tab5n101TT8 ununn 100% boYtaycl. Anor8anlk b|llkralanlng o’raro
reakl5lyalancla bunlng aks1dr.

3. B1r8Tta m8leroc! alllTl yocioroc1, KISlomocl, arol; \a bo”bua eleweT allltlan
bMan blnklb, bo2ir8acba boSM wulln8an or8anlk blrlkralarnlng STl anor8anlk
Toclclalarung 50M18a yara8ancla X IX abr yantnéa 20 Tarolaba, boz2ir e5a 30 Tarollba
05b1b kelllk Bvnlng 5ababl orS8anlk blrlkralar8a 12oterlya bodBa5l xo05 bo’lb, bu
boc'a anor8anlk brkralarcla kaT wucbraycrll.

Or8anlk blrlkralarnlng ko’pcbll§l Hrlk or8anl2rtlarnlng yaSbasblcla bayoHy
ol o’ynaycl. Ho2lr§l yaslcla or8anlk k1 TyoT u8lerocl blrlkralarl k1Tyo51 cleb a*abb
ya or8anlk Toclclalar SlfaHla w§leroc!nt§ bo”bua eletenllar blMan blrlkralannl
W3bwr6éb uabnl uylln8an. 1]8leroclnlng ba'2l bTkTalan§a (oksicMan, karblc!lan,
karbona! K1510la ya wnlng LWrlan) Hplk noor8anlk Toclclalar xusmSlyallarl xo3 bo’ 18l
ncbmn mnlar noor8anlk k!Tyo kurSicla ko’rlb cllsMac/l.

a) 4mH:>u1: b) ~rapb/le: ¢) bniiflab-/.-:
(1/e/T) buckybalu: 8) aworpbous; b) ruo<;u.bea
118lerocl aloTlnT8 07218a X05 xmSmSlyallan vning LUMLSb1 bMan WAbun/irMac/t:

vnn§ 1o'riia yalen! eleklrow bor. n8lerocl alotlarl bosbua allltlar blMan, SbunlnSclex,
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bir-bir! blan ntnnny elek!ron Jwllar bo3H aHacH. Buncla Har ugy51 v8lerocl alotlnlng
1a3bul po8omablcla Saxklrla eleklron (oklel) bolacll, wlarclan 1051 blr yaslnln§
021cla bo5bua alotlar8a bat LWaHuulM bolacll. Or8anlk kltyocla oclallla 5lrukilra
lormilalariclan foyclalamllad], cbunkl alotlar Toleknlacla laroyly JoylaSb8an boYacll.
§{rukllra forrmlalarl - bu or8anlk k1tyonln§ Hriclr.

Anor8artk Toclclalarllg 5lrvklura lormmlalancla8l kabl bar ugy5l cbi2ificba
Toleknlacla alorlarnl bHbT blflan bo8'laycl8an nTu Tl eleklron Juini blicMracl.
ETplrlk ya eleklron lormlalarclan Hat foyclalamlladl

Or8anik Toclclalar 50T TMMonlar bfMan bl5Soblanacl. Or8anlk Toclclalar 0’511k
ya Hayyonlar or8anl2tinl LUSHK ufinycH1 a5051y talerlal H15oblaracl.

Or8artk Toéclalar noor8anlk Toclclalar8a nlSbalan besarorros, vlar ulrdinl8ancla
050r 0’2 8aracll, ko’ pcHM181 yonuYcban. 1/1atlng larklbl8a albaHa n8leroc! ya yociborocl
KLr8anr8l ncHun yotH Jarayonlcla karbona! aglclricl ya Suy bosll boYacrl.

Or8anlk Toclclalar ore5lcla8l k1Tyoyly reakblyalar noor8anlk Tocl(lalar8a
T5balan Sexlnrov, boracll.

Ho21Ts1 yaullla 0’31TMK ya Hayyon or8anl2rlarlcla ncHroycH1 ko’plab Toc!clalar
(Y11ardln, 8orton, bo’yo™ar) barcla Hrik lablalcla ucHraraycl8an toclclalar (“wvindy ya
51mleHk lolalar, 51mleHk kavcHuK, pla5ltaS5alar, s15H1oy xo’lallsl 2ararkvnanclalariSa
uarSH! krabH15H Y0511alan, anHblolliklar, clorl-clartorlar ya b.) 511e2 ulllb ollMn8an.

Or8anlk ya noor8artk Ttoclclalarning lal4yl

Neo Or8artk Toclclalar Moor8atuk Toclclalar
1 Pl2cnl8ancla Parcbalanacll ko’T1r8a Parcbalanacl1 yok1l o’r8artaycll
aylanacll

2 YonclrM8aricla CO02ya 5uy boNT W lach Yontaycll. Ayntlan yoTb LMl

XM Toclclalar Hos M yiad
3 Tarklbl8a Albala “C” kirad1 Turl xcla8l alotlar Klradl

Or8anik birkTtalar rwM5bl8a ko'ra raryuft 1o'yln8an CrH2m2 (“8lerocl o’21clan
1aShugrl 1o0'rfa bo™bua alotlar bllan bo8’ bo6ll saM8an), 1o'ytta8an uo0’5bbo§’M
CrH2 (kK1 n8leroc! alort oablcla 10°5bbo8’ bor >C=C<) ya 1o'ylnta8an ncbbo8'l
CrHZ2 (kK1 v8lerocl alorl ordblcla ucHbo§' bor -C=C-) bartcla ba”all: 10’y 1n8an
CrH2n 1lo'ytta8an, arota”K n8leyoclorocllar8a bo’Mnacll.

A.M.BulleroYNirg k1ltyoyly L21MsH na2anya51cla8l a5051y uplclalar.

1 KntyoYly (urlU™H Tolekmlalarcla alotlarnT8 blrlklSh ya o’raro 1a51r eH™b
1ambl ekanM81.
2. 1lrorterlya.
3. Mocllla X055alardnl Toleknlanlng k1tyoyly LLU2IISH18a bo&’ Muls:.
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Kntyoyly nwH3b na2arlya51nlng abartlyaH.

Or8anlk blnkTa ya or8anlk k1Tyo InSbuncHalarl 1827-yfcla 3byec! k1tyo8arl
[.Ya.Berzeluns klrH8an. Il or8atk kltyonl o’5nnlk yok| bayyonlarclan ollnuycbl
Toclclalar k1T1yo3l cleb eTlrol eld 1

Har uanclay Manning &5061M naranya 1aS5bk1 uflacl. Har uanclay na2arlyanlng
rweHIML Ta'lnT clalaml W HunHWH yayan8Marlnl oldiclan ayHb ben™b 1tkonlyaH
bel8MMaycrl.

Ho21rs1 yauylcla orSanlk Kwyo [lanl ylvylari8a layanS8an bolcla ywuon 5Siralll
sintellk kamcbuklar, plaSlraS5alar, 5unYy ya 5tleHk lolalar, or8anlk o’84YHar, Tolor
yosI8’Mary, clorl-clarton preparaHar), bo’yoular ya xall, xo’lal81l nebmn rarur bo’18an
bo3bsa Tab5ulollar 15:1ab cbluarliroucla.

Hoz21rs1 wncla or8anlk k1tyonln§ yansl ratonayly Sobalarl - lablly /I2101081k
a0l Toclclalar k1Tyo51, blor8anlk k1Tyo, pollTer k1Tyo51, pepHc! \a ou/Mlar k1tyo51
Jeclal nyo)lanlb borToucla.

Or8artk kltyonl ya vnln8 yansi 5obalanT riYo[lam5ila o’rbek oltlarlnt§
H1FFeb] kariac/Ir. Ounyo8a TaHHur akacletlklar 8.Yn.Yunmu50Y, 0.8.8ocMuo\larnling
{ablMy blrlkralar kltyo51, akacletlk X.1lW5Tonoywn8 pollrterlar «kltyo51
Sobablcla8l uilkan Mrwy - lachiflol15blarl vBHela 10'x1alb o’HSb lorlr.

0°517Mk Toclclalarl klTtyo51, JuTlaclan alkalolcllar kltyo51 bo’ylcba
8.Yn.Ynnus0Y yaral8an tak!abnT8§ bulun clvnyo lan ol8an. Bunin§ 15boH SIFAtla,
clunyocla  lopli8an alkalolcllarrm8 bar wucblaclan bln §.Yu.Yunu50Y \a wnln8
SHo8lrcllarl  Uhronlclan  lopHSani8§lnl ayfv™  TmTkln. Or8anlk k1TyonT§
MYojlamSHlcla profeS50rlar AK.AbcluraSuloya, A.AbclubSataloy, A.A”karoy,
8.Kfa5blcloya ya bokaro X12tallan kaiia. Efranklancl, 8b.F/lerar, f.Kekule \a
bo™ua ofltlar blMan boTly. Bu na2arlyanl »al uldbHcla wmin'§ S ollrT
A.MBuHeroYnlng Xi2taH «kaHa. b 1861 yilcla o’21ning K1Tyoyly LW2W5H
naranya5TT8 ab05ly uplclalarl M bayon uficll.

1 .Moleknlacla alotlar blr-bH1l blMlan yalenllk!an8a Tnyo/iy tadun T 12cHMMkcla
blnkac/l. AlotlarnTt§ bunclay bo'lanl5H 1abl k1tyoyly L2 U5 HL cleylacrl.

2Moclclalamlng xobbalarl ToleknlanTt8 larklb! ya mlaming LW2UISH18a bo'Tlu,.
MocllalaTT§ lardlil \a Tolekulyar o8'nlls1 bn bll, lekT L2 LW5HL, Hatcla xo55alan
LWrTMcHa bo’ 18an Toclclalar 12oterlar cleyflacl

3Moclclalaml  xo55a518a  ko’ra mnT§  W2WsHiLl  ar™Ma5H,  Toclcla
Toleknla5t1ng L2 LsH aB061cla Toclclalarlng xo55alartl olo/iclan ayf ™" TU TKT.

4.Moclcla Tolexnlablcla8l alll T ya atOnlMar 8urvbl o'raro blr-blrl8a 1a’5n eladl

5.K1tyoyly reak!styacia Toclcla To lekmiasili LUSbk1 el8n barcba alotlar
eta5 balkl, ayrlT allitlar yokl alotlar S8urulll 15bMrok elac/l

6. Or8anlk btktalarcla wu8lerocl clolto 10T yalenll bo’lb, o’raro blr|kib
10'8'r1,1artoalan8an, balua5lton ran] irlamil bo5M ulfa olac/l.
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0.1.Mencleleeynt8 eletenllar clayrly 515letabl yansi eletetlar borl8T1
oldclan ayH5b8a 1Tkon ber8an bo’15s, BuHeroynln§ kltyoyly Lrllsb naranya’™!
oruall lopMTa8an Toclclalar Tay]ucll8l, nlarnt§ WR2UISHIN1 oldh ayHb, 51me2 vbilcla
orsMga 1tkonlyal yaraH1cl.

Or8anik kltyorn TukaTTal e8allaSb mcbmn blnncbl nayballla un!ing na2arly
aso5larl  orSanlk  bTktalarnTt8 elekiron lablaH, klTtyoyly reakl5lyalaml
bo~buarmnyclll uyottlarlnl o’r8aml5b  1021T. bekln, ToclclalarnT8 xo05salarTl
o’r8nl5bclan old T mnln8 1oraf8y5Mal ya rwN\gor larklbi 50'n8ra LUrllSb1 anlulanacl.

Or8atk To€éalarnlng lora bolcla ajraH5b ya l:02alaSbnin8 vBllarl: bayclaSh,
exk5lrak(5lya, yaylll k151allabh, SubllralSlya ya 2atonayly xrotaloSra/lya valalim
bLLI6b 10211TL

Tora or8awk Toclclalaml WRLISHIN1 anlslaSb wcbun, KasHab wlamlng [M21ik
kon5lanlalarl SwyviilanlSb baroraH, uayna™b baroraH, SHUdT1% ko’r5al§lcbl, opHk
~olM3bHrra burmnycban8l, ernycbanls: anlulanacl. Ho21Ms1 raton Spexirlal Y B, 1p,
PM A ya 1ab5-5peklro5koplya viBillar yorclaricla Lrli3Man anlulanadl.

Or8anlk k~Tyo lanl8a olltlar WrMcba 1a'rdl berl5b8an. «Or8anlk K1Tyo-
v8lerocl blrlkralartln8 k1Tyo51» (A.Kekmle 1851 y). Awuyro” lardllil 1889 yll
K.8borletter ber8an: «Or8anlk k1Tyo w8leyoclorocllar ya ularnt§ bosMaiarTi
o’r8anacl8an Manclr». beknT bu 1a’nl bat anor8anlk ya orSanlk k1Tyo o’ra5lcla8l
larunl ko’rsala oltaycll, cbunkl 50r, 80, K2803, HrC03 ya bosbualarni anor8awik ya
or8anlk toclclalarmnrg boSiesbl cleb ayH™ TU TKT.

HaTtTa or8anlk blnkrtalar a505an u8lerocl ya yoioroc! alorlanclan 1aSbkll
Lp8an. Or8anlk k1tyonln§ ratonayly l1a'tl1 upyl<la8lcha: «Or8aTk KTyo u8lerocl
\a yo(loroclnllE boxWpoa eleten(lar bMan ko3 u™an blnkralanT o ‘r8anacl8an
/anclir».

Or8awk bTkTtalarTng lably Tanbalan8a neiib, lablly 8ar, ko’Tlr, Slarel5lar,
1o, yo&’ocb, ulsb10™ xoMalk Tab5mnlollannt8 chlulnclian Wracll. Bu Tanbalar<lan
or8auwk blnkralar WM vBldar blMan ajraHb oflnacll. Or8anlk blnkralar a505an 5T{e2
AWb ofnacl. Ma’lutoHar8a uara8arcla, 7-8 TMNMon or8anlk Toclclalar Tay]uc! bo’lb,
bH kuniia {axTTan 5001ayansi Toclcla 5tler ullnacrl.

Or8awk kiTyon1aloblcla lfan AUb o’all5bwng a5051y Sabablarl:

1 Ma4luT bo’18n or8anlk blrlkralarnTt§ LUrM-LUTanllsl ya ko’prl§i.

2. Or8anlk blnktalarnt8 Xer o’28awycbanl81. LUlar barora! 1a'Siricla
Suynulanacl], parcbalanacl ya 050 yonachl.

3. Or8awk blrlkralar 1arklbTT§ Turakkabl1sl (C6Ht005)nN=10—100000;

4. Or8artk blrlkralar cl1550151yalartraycl], cbunkl v8lerocl-8lerocl oreblcla8l bo§”
koyalen! bo8” dT.

5. Or8anlk blrlkralarln§ reakl5lyalarl yauluwng Sexln o’Hebl blMan borachl.

48



Or8anlk bTtktalarwn8 (n21tH3b naranyasi. n3 olT1 A.M.BuHeroy 1860
yWa W2 M3H naranyasnH yaralc'l. Kararyan!ng ikkixi1 1la'nfd taylucl: A.M.Buleroy
»xa’'l1A ya bozirsl raton l1a'fiL

A.M.Bulewy 1laum|k «Turakkab :arracllant8 kunyonny Ilab\ai wnTn§
(arMbl8a Wruyclll ektelllar :arrackatn§ (ablal8a, nlartng tluclon£a \a kunyo\ly
uelll éa bo8 Nuyy.

Ho21M21 raton la'mrl: «or8atk blrlktalartn® //r/A \sa kltyo\ly xo$$a\arl
nlarnt8 lark\bl&a katcla KTyoyly elek(ron \a/a:oyly (n:LLU3ll8a bo8 Thr>

Bu la'nfbwkralarwng HaTtTa xo35alanw 1H3ob8a oladl

0 r8anlk blnkralarnlng 3wJ/law3bb Or8anlk blrlkralarnlng bo2ir§! raton
51Aaws5bl kityoYly W2 LIsH na2anya518a a5051anacr]. 1]§lerocl 2an]ir T1n§ LW2L1I5b18a
loora or8anlk btktalar mucb 8urmb8a bo’Mnacll.

I. A151kMNk blrlkrtalar - Toleknla51 larkiblcla nlerocllar o’raro cbli217M1, yokl
{arwoslan8an ocllUy 2anjlr bo6l sM8an blnkwalar. 1/lar 5buvnln8clek aH/allk yok!
oclLi, Nary&W/ buykTalar bat cleylac/l.

1. Karbo1l51klMk blrlkrtalar - toleknla51cla8l m8leroc! allltlarl o’raro blrikib,
yopry, raryrr ko$/1 uM8an blrlkralar. Karbo£3lkMk blrlkralar o’r naybaHcla aM131kiik
ya aroTaHk blrlkralar8a bo4Tacrl.

111. Celero”™8lkHk blrlkralar -yopiy 2an|lr1 wolexmlacla v8leroclclan laSbuan
yana bobbua eletenHar allltlan bor bTktalar

TurlM-Wran or8anlk blnkralar orablclan Toclclalarlng k1Tyoyly XO5zalarl
JlbaHclan o‘x3basb ya blr-blriclan -CH2 8rmppa8a fars yflacl8an Swppalannl ajraHSb
TMTkln. K1Ttyoyly xo53alar! JHalcan o‘x3Ha3H, larkibl blr-blriclan -CH2 8ruppa8a
Fary, ylacl8an blrlkualar 8otolo8lar éeyllacll. ~15bly Tolekular Ta55a51 orHb borlsbl
larliblcla Joylasblnl8an 8otolo8lar 8oTolo81k uyalllTi boSM uflacl. -CH? 8ruppa
80T01081K Fary, éeylacrl.

Cotolo81k uyalllHar or8anlk blrlkralarnlng barcba S51n/lar! wncbun 215
TUTK1n. Cotolo81k “allr bllla a’2051n1n§ XO53alarlml bM8an bollla 3bu uplorcla8l
bo3b™a a’20lanHn8 xasbalarl ba™Ma xulo5a cbl”an3b TUTK1n. Bm or8awk kltyonl
o'r8anl5béa 8oTolo81ya LLSbmncba51M1ng Tmb1TM81M1 ko'rSallicrl.

Or8anlk blrlkralarnlng k1Tyoyly xwbuSlyaHarl mlatT§ liarklbl8a klwycbl
alorlarclan 1a5bkl1 LUp8an 8urvblarnlng xmSwSlyallarl8a bo§’l. Molekmlacla8l bn
8urvblar LUNk1310nal 8wurublar cleb alalacll. Masalan, Toleknlacla karbok3ll -COOH
MMKL510mal 8urmb bo’ 153, a505 xmbu5lyaH8a e8a boYacll. Yuuorlcla81 wcbla a5051y 5TF
blnkralarlfing blla yokl blr necba yoéoroé aloT! 1e815H71 LWWNk1510mal 8wurmb8a
altabblnl5bl malyaSlcla bv blnktalarnlng boSMalan - yan§! 51nF blrlkralarl ollnacrl.
Ma5alan, Salolcllar (F', CI, Br, I') 8a o’rin altabblMiSbiclan §alolclll blnkTalar,

\Y%
8lclrokel (-OH) 8urmb8a altaSbln8ancla Splnlar, karbonll 8urb '\ 8a alwa5bl5a
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alcle8lll ya kelonlar, karboksll -COOH cla ki5lollar, atlno ->L2 81rvblcla anunlar,
nkro -NO2 8avHlcla Mllroblrikralar, Tolekmlacla baT 8lclrokoll, baT Karbokall
Survblar boYsa, oblkd5lolalar, baT arlno- bat karbok3ll 8uublarl boYsa,
arTok1l51olalar boYacrl.

1)8leyoclorocllar orSanlk blrlkralarnlng 8eneHk a505t1 1aSbk1 eHb, vlarclagl
blva yokl bir necbla yociroc1 alorlarlnl lMnklSwonal SurmAlar8a o’rT alraS1rwsir
raablcla yanst orS8anlk bM'lkralar 5THan bo6M boYacll:

1181eyoclorocllar CH4 CeH]2
Calolcl blrlkralar CH31 C6H3C1 C6HuC1
8plllar CH3OH CednOH
Fenollar C6EH50H
Orlcly ellrlar CH3-0-CH3 C6H5-0-CeH5
AVeS8l1cllar
CH,-T cmb5<\
H B |
o] o]
Kelonlar Il Il
CHa-C- CHn cn5c-c\H.
Karbon ki5lolalar Cl‘!ao H
Mwurakkab eVHar CH3XO0CHS5 CAHECOOCHS
T1o501r1:1ar CH38H
Ok51karbon CIHr-COOH (|36H"COOH
Ki51olalar OH OH
WrobTkTalar CH3U 2 ceHal 2
ATTlar CHAMHT CEHXH2

Or8anlk Toclclalarln8 xo55alan laua! mlarnt8 larklbl8a8ta eTas, balkl
Toleknlacla alotlarnT§ o'raro blrlkisb 1aMbl8a bat bo8TI™. Ma5alan, eHlL 5ilrl (yTo
5plrH) blMan cliteH1 eFirnT8 larkibl bla eTpH1k fortula bMan IFoclalared], lekT
vlarnlng X055alan WrlMcba: eM5p111 - uayna”™b letperallira51 78,3°C bo'18an Suyunullk,
cMrelll elr esa -23,6°C cla Suyuulkka aylanaci18an 8ar.

Tarklbl ya TOlekmlar Ta85a51 bH xI1, lekt Tolekmlalannt§ LUrllsb! bar X1,
5bn Sababll xo55alarl baTt LWrlcba bo‘18an Toclclalar 12oterlar cleyllacll. KelHrlM8an
T1501c1a eHl 5oird blMan clTell ellr- 12oterlarclr.
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120Tenyawn8 yumuyoncla kor5alli8an barcHa bollan 51rvkllra  12oterlyaSl
"afon8a klrach. 1lrclan WSbuan M2oYly 12oterlya bat boTlBbl TU TKT, M Tolekmla
aldsicla A1511larlning rarocla LUrlMcba JoylaSbmnyl malya5icla yucl8a kelacll. MaSalan,
no'sbbo8T1 bilrlkralar Tolekmlalancla 5bu bo§"lawbb oruall bo§lanS8an w&leroc!
auTtlan bor]oy ya551 riwl8an bo'lacll.

BlTlarn11ek5bt511 ncbun tasby ya taSalalar
Or8auwk blnkralarn1lng k1tyoyly xuSuSlyaHan
Or8anilk blnkralarnT§ borlr§l raton S5tianl5bl
Or8anlk ToéclalarnT8 Xora bolcla ajraH5b ya 102a1aSbrning wsullan
. Ho21rs1 kmncla or8anlk k1TyonT§ yansl ratonayly 50\alarl
. Tu2ll5bl CHZC(C2Hs)C(CH3)C(CH3)(CHY bo'18an Toclclaml LWPAC
LLy51ya51 bo'ylcba notlans.
6. 2.2-clteHlpropannTt§ dixlor1 12oterlarl S0t necbll boTBbl TV TKT?

a s WNp

1181eyoclorocllar, nlarning bnuktabHu, X055alarl ya abanuyal
b8leYoclorocllar en§ SXicla or8awk Toclclalar bo’lMb, m8lerocl ya yoctorocl
atOrlanclan LWUSbkI 1op8an. b8leyoclorocl rax\\rvia%\ n8leroi allltlan orablcla8l bo§’
{aysLL8a yarab, 10'yln8an, 10'ylnta8an ya arotaHk mn8leYoclorocllar§a bo’ Mracll.

To'yw%wl Oclly mnllrH
NPFLTHKTH11lar Y<>piA xudprH
To'y'TtTa%an Lrervd I(Wwen @HTy
I p:\"IHlor(HAunr n&KYoXTHHar NLBr
(avi/En uaun)
NrMmaunnk Mow)(UkMK \beH:.01)
WATHKTHHT’ PoHWkKWK (Ma/vlln >

1.To'yt8an wu8leyoclorocllar-18lerocl alorlarl o’raro ocldly bo§’ bfMan, wol8an
yalemlTKlarl yoc 1 ro (2 blMan 10'yln8an w§leYoclorocllar.
2.To’yln8an m8leyoclorocllar-al51Kk ya all51k Ik n8leyoclorocllar8a bo’ Mnachl.
3.A151K K n8leyoclorocllar-baligll {urlli5b8a e8a bo’1ta8an allrallk n§leyoclorocliar.
4.A1k51K Kk r8leyoclorocllar-bal all 1n2llI5b8a e8a bo’ 18an n8leyoclorocllar.

To’yT8an u8leyoclorocllar alkanlar, para/inlar, 10'yln8an allfaHk n8leyoclorocllar
clebbaT alalacll.

118leyoclorocllar Kkka eletenlclan w8lerocl blMan yocloroclclan larklb lopSan eng
ocldy or8anlk blnkralarclir. Cotolo81k uplorcla n8leyoclorocllar Mrlk X055alarlnlng
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aslll-3ekT 028an5bl n2aHlacH: uaynasH ya $uymalawSH letperalliralarl koYarllacr,
21cHMN81 oflacH. Alkanlar-ocl ranpril lo’ylngan u8leyoclorocllarcr.

Ular CrH2n+2 nTntly Martmla8a e8a bo’18an §otolo81k ualllrtlaSHk yflacl.

Alkan TolekmlaSlclan yocloroct aloTl ajral8ancla w8leyoclorocl —racllkaHan
cleylaci8an (ul5siacHa K Harll blMan bel8Manacll) bH yaleT rarracHalar Ho5M boYacll.
BH yaletl raclkallanfng nonll 1e815H1 n8leyoclorocl norlcla8l -an so'5H1tcHanl -I
uo'5HNNcHa8a alta5HMrlb Hos MuyracH.

KacMkaMarw laupl orS8anlk eTtas, balkl anor8artk blrlkralar Hat Hosll uflacl.
Mazalan, a8ar nlral ki5lolaclan §lclra&lcl 8ruppa -OH ajrallb oflnza, n Holcla bH
yaletll radkal -1IMO2Hos 1 boYacll, n nHro8ruppa cleyllacll ya H.k.

Y8leyoclorocl TolekmlaSlclan yocloroclnT8 ikkka allltl oln8aricla 1kdl yalerill
raclkallar Hos5 M boYacl. 1/larnt8 notl Hat 1e815H1 LWU'yT8an m8leyoclorocl monfMan -
an yo'51rrcHanl -LWMen (@8ar yocioroc1 alorlarl blMla ulerocl alotlclan HOrlb olfn8an
bo'15a) yokl -Tlen (a8ar yonoroct alorlan ikkHa so'5HN1 wmSleroc! alorlclan loilb
oln8an boba) ~o'5H1tcHa8a altaSHHr15H yo'T blMan HosM uMTacll. Kacllkal CH2—
TeHlen cleyflacl

flaclkallaTT§ norl n8leyocloroclmrg KO'pcH1MK Ho5MalannTt§
noTtenklallira5lcla loyclalanlaci]l. Masalan: CH31 - TeH1 yocllc!, C4H9C 1- buH1 xdorcl,
CHZCC12 -1elllen xloncl, C2H4Br eHlen broTll (a8ar broTt alorlarl LUM w8leroc!
alotlan blMan bo8'lan8an bol15a) yokl eHclen broTll (a8ar brot alorlan blla
n8leroc! alllTl blMan bo&mlan8an bo'13a).

12oterlarnl notlaSH mcHun 1kl XN notenklalllraclan ko'p loyclalanlaclT ekl -
ralSomal ya yansl -o'nnboSar notenklallira, bu notenklallira 515{etaHkK yok1l xaluaro
noTenklalllra HaTt cleyild1 (narany ya atally k1tyonT8 xaluaro MHosl 1YunPAK
TTonMan 1a¥5lya eH18an). KalSiornal noTtenklalllra8a ko'ra u8leyoclorocllar
TellnnT8 blla yokl blr necHa yoclorocl allltlan o'Tlnl racllkallar ol8an HoSB51
SllaH1a varalacl.

Cotol081k ualllr cleb, larklbl ya k1lTyoyly xo55alan o’x5HabSH ya blr-blnclan
CH 2-alorlar 8viHlcla 8otolo81k lary uycH1 Toclclalar uallln8a aylllacH.

Alkanlarnlng elexlron W21MsHL. Melan TolexmnlaSllelraeclr SHadicla bo’ b, C-H
bo8Ucla8l burcbak kallalst 109°28'8a len8. E*anwng TolekmlaSl baTt Sbunclay burcbak
ka«al1818a 1en8 C-H bo§’IM 1k v8leroclielraeciriclan boral. Bobua barcba alkarmlarcla
v8lerocl ranjln C-H bo8'Y oablcla8l burcbak kanallst 109°28° bo’18an 218-2a851ton
lfa20Yly Lrlli3H a e8a.

1931-yfcla b.K.Polng§ bu bodBanl LWSHMNHNL bercll. Mnin§ ayHSH1cHa, bo§’
boSIN bo’MBIMtla eleklron bulvHan blr-bln bllan aralaSblb kelaclya orbMallar SHakl ya
ener§lya bo’ylcba len8la5blb uoladl Bn HodBanl 81brllllat3k cleb, yansl orbkallariu
eba aralabl8an yok! %l1br'kan&an orbalar cleb alaldl
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Melllnéa C-H boéY bos3H bo’M&lcla 5p3 51wyoll blMan bel8ManmycHl, nok3Ton
SHdcla8l §lhcl orbMalar yalllasbacll. (Mbnc! orbltallaming cbo’21” nok3~ton 3bakll
n8leroc!8a blnkayol8an alotlar orbllallarllIE kucHMrou, soplarnSblt ya naHlacla
Toleknla baruarorHé1nl la'trlaycll. Bu 8§lhicl 5p3-orbHallar yocloroclnlnd 10T alorl
5-orbllallan bHan ~oplartb, blr-bln8a n15balan 109°28' burcHak 05Hcla bo’18an 4 Xa o-
bo8'MN, TmMS5labkat lelreeclr Tolekunla bo5M1 allacrl.

To’yt8an wm8leyocloro{llar. 11TuTly formmla8l CnHrmt]

Alkan fortnla51 AS8re8al HolaH Harora!, °C
SnmyrolanlsH vayna™H
Melan CH4 Car -189,5 -161,4
Elan CH®6 Car -183 -88.6
Propan C3H8 Car -189,9 -42,2
Bllan C3H,0 Car -138,3 -05
Petan CHP 3nynallk -129,7 +36,0
Cek™an ceHuy 8unynalik -A.3 +68.7
dekan CIH2 8nynplik -29,7 + 174,0
Cek3agekar chi3d Cadlly, +182 +270,0

Melan wmcHun o'nn olsH reakSlyalarl xo5. Oclalcla8l letperaluracla yorm8'cla
8aloSenlar - Xxl1or blMan brot -Ttel!an TolekmlaSlclan yoclrocin 1a5la-5exin (boSalcHlar
bMan) 51s11b cHluarlb, 8alo8enl HoSMalar cleyllacM8an Toclclalaml Hos M wilecll. bBlcla

xlor alorlarl yoéoroc! alotlannin§ o'rmiM oflb, 1Ml X blrlkralar: CH3C1-
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xlortelan (Tell xloricl), CH2C12-clxlortelan (Tellen xloncl), CHC13- 1rixlortelan
(xlorolorT), CC14 -lelraxlortelan (u8lerocllelraxlorlcl) aralaSHTa5T1 bo3all uflacll. Bu
aralaSbra(lan bar ugy51 blrlkranl ajrallb ol TM TKT.

Xlorolort ya lelraxlorteran 5tolalar, yo8'lar, kaucbuk ya bosbua orSanlk
Toclclalartg§ enllycblMan S5atla TmblT abatlyal8a e8a. Melannlng Salo8enll
bo3s! 1alarl ran] i1 erkT raclkal Texan12t bo'y 1cHa H5 M bodach.

Melan bollosMklar wbllan \a konlarcla8l HOSbko'nMr uaHatlan(lan ajrallb
cbluacl], by yerlarcla v o'51tlklar uoldilanclan Hayo512 ~oycla 5ekT parcbalanlSb
nalyaSlcla bosll boYacll. 8bunT8 mcbun telan ko'ptcba bollouylk 8arl yokl kon Sarl
geylac/l. baboralorlya b5barollicla Telln nmalrly a5eM bllan nalrly Siclra&lcl
aralaSbrasl ul2c/inl8ancla oflnacll:

CH3COONe +Ne OH”™ CH4+Ne 2203

Molekulalancla bH-bIrl bllan uo‘5bbo§' yokl wucblarcbl bo§lanl5Sblar bllan
bo§‘lan8an w8leroc! alorlarl bor wu8leyoclorofllar HO‘ytTa8an wm8leyoéorocllar
cleyllacll. larnlng  Tolexnlalarlcla  yoclorocl — alorlarl 501 lo‘'yln8an
v8leyoclorocllarclagl8a uaragancla kaT boYacll.

EHlen -8otolo81k ~alornT§ blrincbl a’2061 -ran8512 8ar, 5al8ta cbucbTtal bldH
bor, bayolan bH 02 yenS8I, Smcla kat enycll. Kltyoyly X055alarl ]JlbaHclan eHlen
Telllnclan keS5kT Tlary, sfacll, bun8a 5abab TOleknl1la5TT8 elexlron LWR2LISHICr.
Molexlablcla n-bo§'larclan LWora! yo's5bbo8' borflst mncbun elllen n-bo§'lanlSb mrlUALL
bl50bl8a 1kkka bH yalerml allT yok! ralllkalnl bTkHNb oMBbl T TKT. Blrlkrll
ol'b reak5lyalan8a K1nSb15b barcba alkerlar ucbun xo5 xmSuSlyallllir.

Ho21irs1 yasallla uarHy kalal2atOrlar 15b5Hrokicla eHlen8a 5uynT8  blrlklzb
reakblyablclan Sanoallla neinl krekt8la5b 8arlancla8l KO 'ytTta8an m8leyo<lorocllarclan
eHl 5olrl ol Vb ncbun loyclalanllacll.

EHlen ya nnt§ 8otolo§lannt8 TmblT KlTyoyly xo55851 nlarnTt§ oclallb81
Ltperalllracla 050n okb51ldarilSbldr. Buncla s0'5bbo8§' bllan bo8'lanS8an lkkala mleroc!
atorw ok51(Vanacl . A8ar eHlen kally pertan8anal KMn04nTt8 Sa<la8l erkrta5l1 oruall
oYkarl™a, n bolcla kally pertan8anal8a xo5 blnalSba ran§ yo'siolacll, v eHlennl
oblcllayd T

b8leyocloroclnl notlaSb ucbmn upylcla8llarlib ya uolllalar8a atal ~Unalll:

1.b8leyo(lorocl Tolexnla5lcla8l w8leroc! 2aryT8a e'Hbor berflacll, eng wrvn raryH
- ab051y ran)1r LWnlanlb, 2anpr8a blrlkkan ralllkallar ugy51 LLiTon8a yauT boY5a o’5ba
loton8a rauarlanacll.

2) CH, Cn CH. o~
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K.a{8onal notenklalura uncba Turakkab bo'lta8an bTkTalar ucbun umlayclr.
O'nnbo5ar notenklalllra8a ko'ra u8leyoclorocl notl8a bliia wmSleroc! raryT asos
boMacll, Tolekmlanln2; uol8an barcba A15tlar] o‘rinboSarlar 51aHcla varalacil. Buncla
v8lerocl alotlannln8 en8 wrun raryT lanlab oflnacll ya Zaylrcla8l aloTlar
n8leYoclorocl raclikall yasil 1urSan mncblclan boSblab noterlab c/MacH. 8o‘n8ra ayyal
racikal bo8"lan8an (en8 oéclly raclkaMan bo5blab) n8leroc! aloTlnT8 noTteriayiHb,
reyilurvn ran]lr8a tuyoiiy, kelacl8an n8leyocloroclntg notl aylllacrl.

AS8ar formlacla blr X1 racllkallar blr necb™a bo‘15a, nlaming noT! old8a 50T
50T blMan (c, Irl le'ra- ya b.K.) yorlb uo‘ylacH, racHkallatT§ rauyarlarl e5a yerSul
blMan agalllac/1.

Kaclkallar a5051y 2an]urning uay51 rauatll a20518a blrlkkanl1818a eYlbor
berlacll. Kac/lkalwn8 noT1 o’alacH. A8ar bHla n8leroc!8a blrlkkan bo’15a rayar 1KK1
Tarll lakrorlanac/l: 2-Telll, 2,2-é1T1elll ya bokaro.

Oekbannlng 12oterlan 5 1a 12oterlanwn8 wuwlBb T[orTuiasii yorlb
nortlayrl2.

NMb <1b MNb (W; (1b Nb Cilb (11 (1b (1b nNb
(1b MNb
1"
CH5
»2—~<|LINKCL ?)|/||/]*|'|
(Ib (H CH—CH] I CH1 <1b nN1i1..Nb (Nb

CHs CHl CH}
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Alkaclyenlar ya pollyenlarnl norlablicla 1e§13HM  alkan noTi 0’2a818a
uo’sbbo8§""nin§ 50ML ya -yen uo0’5bltcba51Ml ~o’51Mb noT bo5M allinac.

lorTHb Y%HTlalHub|
| Futlnk MTMara it » \al«|!1ro
1 ra, <H > \<r.
T’H ( *M rH I Bumk%<3n b?
<n 17 (H <11 n- Hul-yno« mm
: P , <l n-0) (M (Nl Feubut-n 1r
| (1) TH.CXWUIH, ; 1"
<! *M.d n- <4 14sVKIHe» 1.
m 2?2 «l«11n 1t mT- ?. 3 - =m 13

F121k xo55alarl ya lablarcla ucbrasb!. ng§leyoéoroclNarcla§l u8lerocl alotlarl 501
orllb borisb1 bllan nlarnT£ 5uynsalanl5b ya uaynasb baroraHan orHb boracll. Barcba
alkanlar 3uyc'an yen8M ya wuncla erltaycl. 1/lar lablallla ken§ laruyal8an, neii, lably ya
y 0 ’1clo5b 8arlar larklblcla ucbraycrl.

K.1tyoyly XoO55alarl. Alkanlarcla§l barcba yalenl:Nklar lo’yt§an bo’18anl§l
ncbun unlar k1tyoyly ]5balclan Terll k natoyon uacrl.

AS5eHlen — abeHlen w§leyoclorocllarl §oTtolo§1k ualorlnin§ brnclld a’2051 —
ranssi12 8ar, bayoclan yen§IM, 5uycla kaT erlycl. 118an la’klcllab oUM8anlclek, nniMg§
ncblatcbl bo§'lat5b blMan bo§'lan8an wu8lerocl aloTlan 5p-§lbncllatbb bolaHcla
boYacl. ASeH1len Toleknla51 cb121A51Ton LWUrLl5b8a e§a, nncla n§leroc! allrrMan bl«a 5
- ya 1KKKa Tr-bo§'lanl5b bllan bo§'lan8an, bunéa xc-bo§'lanlSblar o'raro pedenclkular
bo'l8an 1kkMa lekl15Mkcla]oyla5b8an.

K1TtyoY1ly xo55alarl8a ko'ra a”elllen ko'p ]Jiballlan eHlen8a o'x5baycl. L T8§
ncbun blnkHnb oM”b, ok51lcManl5b ya pollTerlanl5b reak5lyalan xo03. BlnkHnb oll6b
reak5lyalan oleMnlatlng§ 1e813bll reak5lyalarl kabl 6olUr bo'lacM. 1/1ar 1kki bo5Ll1lcbcla
boracl: claSHab blila N -bo§'lat5b bor Joy8a blnklb, olefrtlarnlng bo5Malan oflnacrll,
s50'n§ra 1kklMcbl7r-bo§'lanl5b bor Joy§a blnklb, alkanlatln§ bo5Malan olnacll:

C2H2+ H2—C2H4 +Hr —»C2H6

AbeHlen bayocla Jucla clwelll alan8a, k15loroclc3a e5a ko'2T “ataSbHracl8an oy
alan8a berlb yoTb, ko'p 15514k ener§lya51 aJraHb clUuaracll.

2C2H2+ 502 4C02+2H20

A5eHlennlng kl15loroc! bllan arala5bta51 yon8anlcla letperalura 3500 °C 8§a
yelllcl. A5eHlennln§ bayo ya k15lorocl bllan arala5bTa51M1M§ porHa”b xayW kaKa
(ucbuun 1la’slncla polllaycfl). OMni5bl. 5anocalcla ya laboralonyacla a5eHlen kal5ly
kKarbMT 5uny bllan o'raro 1a’51r elllnb ollnacrll:

CaC2+ 2H20 ~"C 2H4+ Ca(OH)2

15blanH5bl. AS5eHlen 5anoalcla ko'pcblUk k1Tyoyly b5tlerlarcla bo5blan§'lcb

xoTa”byo 5HaHcla 15blalllacll. unclan 51rka kl13lol:a, 5lnleHK kawmcbwuk, pollylnlxlorlcl
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srnoiaiar oHmacll. Telraxlorel:an CHCb-CHCb asel:1len8a xlornin§ blr!k1sb TaH3uloll
yo§'lar ya ko'pcHLUK or8anlk toclclalarnl yax3H1 enllYcH1 Ll3ollanacH ya en§ TuH1Tl
0{ ofsH HayH vyo'aH81cMr. Aselleniian Telallarnl aylo8en payyancllasHc"a
{oyLUManMaLLl.

Moleknla5lcla alotlarnlng o‘218a xo03 bo§Yanl5HM 51kMk 8ruppas: — benrol
yaclro5l bor blnkrtalar arotaHk blrlkralar cleylacH. ArotaHk wu8leYoclorocllarnlng
Xa'1Haro noTl- arenlar.

ArotaHk u8leYoclorocllarnlng§ en§ oclclly yaklll benrol C6H6 blSoblanacH. ETplnk
lortnla518a ko’ra oYa loytta§an blnkra. 1865-yMcla netl5 ollTl A.Kekule benrol
ucHun oclcHy ya s0’5Hbo8’lar naybaHasblU kelalll8an olH a'roll Halua LUz LLsHiM: LUk
NleH. Ben201n1n§ ratonayly 3llukllra Monnula51 toHLa n21mk512 aylanall yokl punkHr
aylanal olH a'20l Halua 5Haklcla 1Moclalanacil ya 5Hu bMan bH8a Kekule lortulaslclan
baTt lNoyclalanll LLirHacH.

Ben2o1nin§ §otolo§1k ualln. Ben2ol §oTo!o§81k satorin§ ntutly lortnlasl
CnHsn-6- Cotolo8larnl ben2olnln§ Toleknla51cla8l bllla yokl bH necHa yoclorocl
atOTtlan o'Tl1 LUrH xMN wm8leyoclorocl racHkaHan e8alla8an Ho5Malan 51MaHcla saraH
TUTKT. Mabalan, C6H5CH3 -teH1lbenrol yokl lolnol, C6H4(CH3)2 -cHTteHlben20l
yok! k5IMol, C6H5— C2H5 - eH1benrol ya b.

Benrolla barcHa n8lerocl atOT1lan len§ uylttall bo'l8anl wucHwn unTt§ blrllkln
8otolo§lcla -Lllvolcla 12oterlar yo's_ 1kklncH1 §otolo81 -LUTteH1ben2o0lnln§ wucH!a
120Ten bor, ular o'raro TeH1 8ruppalatll§ (o'rinbosariarning) blr-bln8a nl5balan
Joylasbuyl bMan [lary uflacH. Bu olfo (al5uarHnl8alll o-), ya’n! 1,2-1roter, wuncla
o'nnbo5arlar uo'5Hn1 wu8lerocl alotlarlcla bo'lalll. ASar o'rlnbob5arlar bilr-biriclan bllla
u8leroc! alorlll blMan aJraH18an bo'l5a, n boMa bu T ela- (Li15dar11r1l8anl t-), ya’|H 1,3-
1207er, a8ar 1kkka m8lerocl aloTtl blMan ajraH18an bo'l3a, n Hollla para- (s13sarllrll8anl
p-), ya’'m 1,4-12oter bo'lacH. b8leyoclorocl noTMa o'rlnbo3arlar Hardar (o-,7- , p-)
yokl rasatlar blan bel§Manacrl.

8Hrol. Benrol Tolekmla5lcla bllla yoctoroci aloTl yLIT raclkall8a altaSH1n5a
yTMben20l, bo”buacba aylSancla 5Hrol C6H5CH=CH2 bo5M bo'lacll. 8Hrol —
xn5Hbo'y rang§512 suyuullk, suyclan yen8§M, 145°C cla saynaycrll.

To'ylWtagan wn8leyoclorocHarnll§ xossalarlll 3a”lab uol8an: brotl 5uynl ya
kally pertan8anal erHraslll ran8512lanHracH (yinM ralllkaMcla§l yo'5Hbo§' H150b18a).
8Hrol Jucla osoll poMTeHallb, poll5Hrol HosM yfacH. 11n1n§ boYacMyen blMlan blr8a

polterlanl5H xm5n5lyaH aynluysa ultrtalllcMr, bunll§ naH"aslla bwulalllyen-5Hrol
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kancbuklarwng 1urll naylar! (1551qabarclo5H ya 50Yusbarcl05H, yecHnH5b8a cHi1clatll,
Jucla elabHk, Toylar 1a’51ri8a cWiclat) ollnack. 1/arclan 5WTalar, lran5porlyor,
ebkalalorlatin§ lenlalarl, yen§W rTkro8'oyak la8cHart ya bo5Hualar layyorlamacll.

Benrol8a blrlkl5H reak5lyalarl )ucla LilylnMk blMan boracK. 1/1arnin§ 50ckr bo'M5HL
ncHun tax5u5 5SHarol{ rarur: {eTtperallra bo51tnl osHiMsH, kalalralor LUnlaSH, nur
bWan yorlH5H ya H kerak. Mabalan, kalallralor -nilkel yokl plaHna 15HHroklcla benrol
81c]ro8enlanacl, ya’nl yoioroc! blnkHnb ollb, 51k1lo8ek5an8a aylanacli:

C6H6+ H2—C6H,2

F121k \055alan. Ben2ol-ran§512, ucHuycHan, yonmuycHan, o’218a xo05 Hicl& e8a
Anmynulk. 3uycla entaycl. Bu§’larl Hayo bMan por{loyclll arala5WTa HosI uflack.
3nyb”™ benro! ya uin§ bu§’larl raHarll. Ko’p arotaHk wu8leyoclorocllar ocla{claSl
5Harollcla 5mycla entaycl8an rang512 suymullklarclr.

Kityoyly xo55alarl. Benrol ya bo“ua arotaHk w8leyoclorocllar lo’yt8an ya
10’yinta8an wu8leyoclorocllarclan fary uflacll. 1/lar ncHwn lo’yln8an wu8leyoclorocl-
larcla818a nl5balan o501t borunycll o’rin ol6H reak51lyalan xo5.

Onn15H1. Benrol ya wning §otolo8lan ko'plab Ta'éan ya loS5Hko'tlrnl wuwruy
Hayéa"H (kok5la5H) payHcl8an 21o5Hko'tlr 5tola5lclan oHnmac. To5Hko'tlr 8§ar
rayocllancla auruy Hayclalacll. 118leyoclorocllarnl arotaH2al5lyalaSH, ya’ni paraftlar
ya 5lkloparafTtlarnl arotaHk w8leyoéorocllarS8a aylanlllSH TuH1T ka“alAHk Jarayon
H150blanacl.

TaH5nloHann1ng o84Yr frak5lyalan kalllMra“or 15HHrokl(la (plaHna yokl T
oflbclen) Lil2cWirM8ancla Tolekmlabléa 6-8 *a  wu8lerocl alotlan  bo'lack8an
n8leyoclorocMar arotaHk wu8leyoclorocllar§8a aylanacll. Bwu J]arayonlar nforTT8cla
(ben2tlarnl boylH5Hcla) 50cUr bo'lacl.

Krekt8la5H Jarayonlancla Juc3a ko'p 8arlar (krekt8la5H 8arlanm) HosIl bo'lacll,
nlar larklblcla a505an 10'yin8an ya lo'ylntaS8an wu§leyoclorocllar bo'lacll. Bu Sarlarclan
K1Tyo 3anoaH ucHun xota”Hyo 5llaHcla [Noyclalanllackl.

KeyTs1 yMlarcla youll™d ya Toylar 15Hlab cHlaan5H ko'pay15H1 bllan bir ualorcla
nein  wSleyoclorocllarlclan kiTyoY1y xota®Hyo Tanbayl 51faHga Hat «ko'p
Foyclalanlroacla. Ularclan LU uSmllar blMlan pla5lta55alar, 5T*eHkK 1ola, 51nleHk
KkancHwuk, 5plrfar, k15lolalar, 5lnleHk ymY15H YO051lalan, porlloycH: Toclclalar, raHar
Tocléalar, 51nleHk yo§'lar ya b. 15Hlab cH1%an5H ucHwun raruny toclclalar ofntoséa

Y8leyoclorocllarnlfg a5051y lably Tanbalar! 1lo5Hko’Tlr, neit ya lablly 8arlar
H15oblanacl.

0 "2bek15loncla ulcrlb lopM8an ko’tlr 2aHlralarl 2 TMMarc! lonmnaclan oriil
Ko’rrrwn8 8eolo8lk 2alllralarl bo’ylcHa o’2bekl5lon Markarly 05l1yocla 1kklncH1
o’nncla Wrack. Ko’tlr Ho2irs1 kuncla AnS§ren, 8Har§’mn ya Boysun konlancla apTib
cHluanltosacla. O "2bek!5loncla ~icHnb lopll8an §ar 2aHlralarl 2 1nllon kmboTelr§a
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yaulll. 160 clan orHy nei konlan way]ucl. Keili ya 8ar Tay)ucl bo’18an besllla a3o3’y
TTW sa: 1181ynll, Buxoro-X1lya, .lanubly-0’arllly LU3or, 8urxonclaryo, Farg§’ona.

KespublMkaTtizca neii ya 8arnl uayia 15blaycl8an rayocHar far§’ona, OlUaruw,
§bo’Man, Muborak ya Ko’k yntaloucla Faobya! Ko’rsaitoucia.

Kelek1lTyo korxonalarl (meil bayc™asb rayocllarl, neiinl uayia 15blasH rayocllan,
or8anlk sT 1e2 rayocllarl) alrol-tub171n§ rararM Toclclalar bMan 1Flo5lani5bicla, 160N
orarnrrrn ucbun rabarl Toc!clalar bayo8a iaruallsliktia saibly o’r7 1miacll. 8bmunln§
ncbun alrol-tubHnl bltoya A~ ya LWrallkt sa”asb  yo’lcla  cblulncel1512
lexnoiwo8iyalar, xoTa”byoT «KkoTpieks uaylll 15blabb iTkoniyaHm: bernycll
1con51ruk5lyadun2iTalarniloylbalaSbHn5b bo2irst kmnnT§ clolrarb T a satataricanchr.

0 ’2bek15loncla kaita Tluclorcla 105bko’TH, neii ya iablly 8ar 2abHaian Tay]ucl
bo’lb, k1Tyo sanoaH larto”lancla nlarnl uay!a 15bloycbl korxonalar satarall [aollyai
lco’'r5alTtosncla.

Ho2Hst kunéa T”oTya! olcléa orS8anlk yo”lM§’Maral ener8eHk Tau 5acuarcia
uo’HasbnT8 0°’515bTl olclnl oM”b, unT§ o’rni8a ~nyo”b, sbatol, <laryo ya cen§i2,
okean suy kucblarl, aioT yaclro5l, biolo§lk cblatcllar kabllaréan foyclalanl5b, oroé
eHi8an or8anlk youM8Ylart esa k1Tyoyly xonwbyo slaHcia 15blaH5b TnaTtT051 LlnbcH,
Ko’plab olMTlar sbu TmaTTO0 MsHcla 121an15blar oflb borto”LLUMar.

K1$loroclll or§anlk blrlkTtalar ya ularning clo’llanll$bl
b&lerocl, yoitoroc! ya kl15lorocl a*otlanclan larklb 1op8anm k15lorocll or8anlk
bTkTalar§a spirtiar, Fenolar, allle§lcllar, kelonlar, karbon «kl15lolalar, oclclly ya
Turakkab efFular, n§leyocllar ya b.klracH. 1/71arnT8 k1tyoyly X055alarl Tolekmulalarlcla
LLFH xIN 1 Tk stona1 §ruppalar borMs: blMan anlalanacH.
gpiriiar — Tolekmnlalancla u8leyoclorocl racHkall blan bo§'lan8an bHia yokl blr

necllla  8§iaroksl  8ruppalar bo‘lacHSan or8anlk bTkTalarcHr. Ularnl
n8leyoclorocllawT§ Toleknlalan<la8l blina yokl blr nmecba yoclorocl aloTlan o'rwT
§1aroksl18ruppalar ol8an bosMMalar: 51FaHcla yara®b TuTk1n.

8pTtlatln§ notvenklalllra51 ya 12oterlya5l. spuuaTT8§ noTl racHkalar
norrt8a, sbunt8ciek u8leYoclorocllar notl8a -0l yo' sbircba Lo'5b1l5b (xaluaro notl)
bMan bosM ullnacH: CH30H- TeH1 spin yokl Telanol, C2HsOH -eH1 spin yokl elllnol,
C3sH70H -prop sp T yok! propanol \a b.k. Bu spiniar §0101081k uatOTl bosM yflacH,
cbunkl wlar tolekmlalartin§ Ilarklbl ]JlWlaHclan bir-blriclan §oTolo81k fary bllan
FarylanacH. CoTtolo81k uatkOTing nTntly 1brrmlasl CrnH2n+|OH yokl K -OH, buncla
K - n8leyoclorocl racHkarl.

8plrHar (alko8olyaHar) cleb Toleknla5lcla blva yok! bu neclla §LUroksM §ruppa
-OH sayia8an blnkrtalar8a aylllacl1.8plnlating nTmuTly Hartula51 CnH2m10H.

8plrllarcla u8leyocloro(l ~15rll8a uarab altFaHk arotaHk ya al51kMk 5plrllarSa
bo4Talll.
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CH3 - CH20H CH20H OH
ATFaHK

arotaHk a3k

buniian Wsbuan §iaroksM§ruppa soni8a uarab bH ya ko’p aioTlN bo’lacl lar.

CH3-CH 20H CH2-CH2 CH2-CH-CH2
[ | | |

OH OH OH OH OH
biraioTll 1KK1a10TM ncb aloTrll

spifiar §iaroksl 8ruppant8 Tolekmlacla uanclay alotcla “oyiasb8aniki§i8a uarab
blrlarcll ya nclMatclM spiHiar8a bo’Mnacll.
CH3- CH2- OH blrlarcbl spill
CH3-CH -OH ikklMatcbispil
bH3
CH3s
CH3-C -OH wucbiatcbispin
CH3
315letaHk notenklalwura bo’ylcba 5plftlarl noT: 1e815bM  1o’yln8an
n8leyoclorocllar notl8a “0l” wo’5bltcba51Ml “o’5blb o’uyflacll ya 8§lclrok5M uay51
n8lerocl alonfcla LUr8anM8:i noTer blMan ko ’r5aHlacrl.
Biwr alotl 10’yin8an 5plularcla 12oTerlar 50M1 1e815bM wn8leyoclorocllarSa
nl5balan §lclrok5M §ruppart Joy lanl5bl bl50b18a kKo ’p boMacrll.

CH3-CH2-CH2-CH2-OH CH3 - CH - CH20H
CHs3
Bulanol-1 2 -Tell propano!-1
CH3CH2 C|H-CHs pH3
OH CH3-p-0OH
Bulanol - 2 CH3

1,1 -cletHMelanol - 1

5plHlarclan Telanol ya elanol kat nlluclorcla sof xolalcla, o’51tlk!arclan
olMnacl8an eiir Toylarlcla ya 0’517k a'rolancla ncbraycll. 8plrllar oclclly ya Turakkab
elrlar bolaHcla lablallla ken§ larual8an.

EHlen8Mkol CH20H- CH20H -lo'yin8an 1kki aloTM 3plnlar- §Mkollarnlng
yakllcMr. ChkoMar sallrinlng wuTtmntly lortmla5l CrH2(OH)2. unT§ Ko'pcbMlk
yakMlarl 5b1Mn la’tM bo'l8at wcbun bat §Mkollar cle8an not berlM8an (§rekcba
“8MK05”- 5b1rn).
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EHlen8Mkol (o'rinbosar nowenklalllra8a ko'ra -elancflol - 1,2) -3bTtn 1a’TlM,
5Harba!51ton 3uyuullk, blcl512, rabarll. 8uy ya spirt bMan ya\sb: araiasba</l,
§18I05K0p1K.

EH1len8Mkolwnf k1Tyoyly xossaiari a505an blr aloTll spuiiarnming xossaiariSa
TnYoly kelacll. Buncla reak5lyalar bl«a §iaroksll Sruppacla baTt, 1kkaia §iaroksll
§ruppacl!abat borl5bl TM TKT.

CMsenn -ucb alotl lo'yln8an spiriiarning- 8Mi5erinlarnt8 en8 oclelly yakll. Il
ran8§512, uoyuSbuou, 5p1nn, §18ro5koplk *mynylk CH20H- CHOH-CH20H. guy bllan
151a18an  nlbbalcla aratasbacll. Ko'peblUk Toéclalarnl yax” LU erllacll. KlTtyoyly
X055alarl ]ibarican 8M15enn (o'mnbosar noTenklalllra8a ko'ra propan!nol-1,2,3)
elllen§Hkol18a Jucla yasaimn. Masaian, 8M15erln rws (I1)- §lclrokblcl bMan ocbly Ko'k
ran8M 115 §M15eral bo™M Macll.

1.Murakkab eliriar §iarof2 yllb oMnalll:

CH3- ~ + HOH - *C2H50H + CH3COOH
0-C2Hs
51rka k151lolaelll ef 1
2.Elllen n8leYoclorocllar§a ieTperawra \a kaiallraror - rux xloncl 15bHroklcla
3uy 1a'51r ellrlb ollnacll:
CH2=CH2+HOH » CrH.OH
Elllen elanol

3Alcleglcl ya kelonlarnl uayllwb bMan 5plrllar oflmacl. Alcle§lcllarclan

bllartcll, kelonlarclan e5a ikklMatcb! 5plrilar bo5IM boMaclT:
0]
A-CAH-H:—--»K.-CH;OH; A-7-A-H: - » A-CH-A

3anoallla elll 5plf kraxta! (8urucb, bu8Moy, kaHo”bka ya xokaro) \a
klelcbalka (o’rton xo’allk cblywclllan, 8o’rapoya) 5a*laycl8an 0’51tk
xotaSbyolannl by§'LLISH yo’M blMan olMnacH.

Fenolar. MoleknlaSlcla k!5lorocl alotl Lh8an arotaHk blrlkralarnl 1ikki8a

bo‘Msb Twu Tkin:Menouar \a arotaHk spirHar8a. fenmollar k1Tyo s5anoaH(ia Kalia
aHarwyal8a e8a. OlsH u5ullan. 1. Ko‘rrrclan kok5 ofllsH Jarayonlcla HosW bo*‘18an

5tolaclan eno! ya o-, p-, T-krerofar ajraHb ollnaclT:
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Feno! o-krero! rn-krero! p.kre20]|

2. BenroWan oll3b ncbun un suilotanacl ya 15buor blMan yi2chniacrt:
C6H6+ H2304-> C6H5303H + NeOH -> C6H50H + Ne 250 3+ H20
3. 120proplben2o1ni bayo k15loroc/1 bMan ok51clla5h:

cH3

4.0la2oblnkralarclan ol b:

C6H5-M-M  + HO - *m C6HBOH + N2+ H+

Xo58alan. Fenol Toleknla51M1n§ OH * 8Surubi k15lolall xmu5u5lyatl nartoyon
yMacrl. 1.Fenol 15buor en!ta51lcla 0500 enyc/l:
AKOH + NeOH -> AHXa+ H2
2. FenolyaHarclan oclclly efArlar ollnacll:
AKOKa + LW -> ArO4d + N81
AKOKa + (CHs30)2502-> AFOCH3+ CH303020Ka
3. FenolyaHarclan Turakkab elMHar ollnacrl:

AKXa + CH3COC1->ArO-CO-CH3 + NeC1

4.711rolasb:



OH OH

+H1\102 + H20
N=0
AS8ar natrly lenolyal 802 a"to3fFerasMa bo3itT o03Hc"a u*rcHrHsa, 3alllsH k15lola
nw HosH boMacH:

OH OH

o p
C C-OMa
+coz- + H20

3alll3Mn k15lolanl na*ny Fenolyal8a CCL, 1a’51r ellrlb bat oMb T1 T K 1n:

OH

MaOH C-OMa
+ CCl4 + NeC1

ONe

XlorolorT la’5lMlcla e5a 5alk5M alcle§lll bo511 boYacH (KeyTer TlTan):

OVa

VBOH C"°H
+CHC13 + MCL+H0

Owva

FenolTtn§ Forralcle§M bllan konclen5al5lyalani5bl nalyablcla Fenoi-ForTaiae§ia
3tolalar boslboMacb:

OH HO OH
CH2

CH2

Benrol yac!ro518a i1kkHa §iaroksI Surub blnk15blclan bosl bo'l8an Toclclalar

1KK! a10TI FenolMar éeylMacrll.
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OH OH OH

pK)KaAeXT rerofar p-4K]6I:erQol
®<lroxTon

Plrokalexln o-clxlorben2olnl 8lclroH2 wullb ollnacH, re20r51n e3a T-
ben2o01lcH5uMok15101an1l 15Huor bMan 1a’51rlaml5Wl nalyaSlcla HosI boYacll. Clclroxlnon
e3a p-benzo.\tonw uaylanb ollnacH.

Oc1(My eMrlar. OclcHy elrlar cleb, 5pl(1 Toleknla5lcla8l yoioroanTe ue.leyoclorocl
folcl8‘18a altaSH15H1clan Wbs M bo‘l8an blrlkralar§8a ayHlacH. Buncla u§le\oclorocl
"NolcH8 1bir xM (K-O-P) yok: Har xI (K-O-A ) bo‘TBIN TU TKT.

OclcHy elrlarnl unylcla8lcka notlanacH:

C2Hs-0O- C:Hs cHelll ellrl; elok5lelan;

CH3-O- CHs cllteH1 eln; Telok51Teran

CH3:-CH2-O- CH3 T1eH1leH1 eln, Telok5lelan ya H-o.

En8 tuW 1T elr boY8an cMeHL eMrn! elll 5plrH8a orMucHa rruclorcla8l SuiFal
K151ola 1a’51r e:[r:ib oHnacH:

C2HEH + H2504 - - CHSO30DH +HD
C2H305020H + CH5OH 140c- c H5-0 -c H5+ HZB0 4

Keak5lyaTtn§ 1lkklncH1l bo5L|lcWiicla bo™ua 5plH 1a’51 eiiHM3a aralaSH eflr Hs T
boMacrT:

C2H505020H + CH30H 140 - C2Hs5-0O - CH3+ H2804

Agar 5pll 300°C cla AbO3 la’5tcla ~12cHrlM5a 5ny chlalb keHb, oclcHy ellr HosM
boYaclT:

0
2C2HsOH n -03 300 £ C2H5-0 -C2H5+ H20

0leMl elr Telallor8anlk 51terlarcla ya [lbblyolcla ken§ w0 ‘llanfMacll.
AMropropl eflir. ya TeH1- MKHKHN\\\ ellrlar! ben::nm:n§ 5HaHT 05U/1r15/cla
anHclelanalor 5HaHcla 15W/lalMacH.

Ok5oblrlkralar. Moleknlablcla >C=0 SurnH  LW18an  blrlkralar8a

ok5o0bTkTalar cleb ayHlacH.
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AS8ar karbonll 8urub bllla yoitoroc! ya alk/ §urub bWMan bogHYangan boMsa
alcleuicllar, karbonll 8urmb 1kkHa raclka! blMan bo§‘lanyan bo‘l13a kelonlar iieyllac/l.

Karbonl blrlkralar 513letaHk ya ral5onal noTtenklaluralar a5051cla

nornlanacrl:

K - alceal alar a -<X KeroTar
H Ia

0 0
HCCH TeﬁnalrorTe]::bAl:l CH3:"_ Bréna.aB6iitoento

. 0 0
CH3-CH2—C’\_ propana!, propton allen)™ CH3-CPb-CHA~-CA' bwanal, Toy allag”
,0
CH3-CH-CTI
'H 2-teb lpropansl, notoy a™easc!
cH3
0
LW 3-~—CHs proparion, c]lTe!l](&)n, 315elon
0

CH3-k—CHZH3  beflanon. Telllelliketon
c

CH3cCHZHZHZH3 nexsanon-2, Telibullikelorr
c
CH3”~CH3CH3CLUCH3 5—TeUJp,BK53non—2,T3LLI|AoaTVIKerOn
cH3
1. Alcle8lcllar ya ketOr/larw alkenlarn! ok51clla5b oruall olnacrl:
a) Alkenlar CHO3 bllan 51rka k15lola erllrtablcla la’5lrlaSbac/l ya uo‘5b bo§*
urlac/l, nalyacla alcle§lcl ya kelonlar bo™M1 bo‘lac/l. Keak5lya 5barolHcla alcleSlcl

okb1(/lanlb karbon k151oT8a aylanac/l:

CrOs3 K" _ __ " Cl3
C=0 +0=C — VvV C =0 +58COO0OH
K H K
H o
b) 8plrHarw oxk51cllabb yokl Cw, Pr, Rl 15bllrokicla cle§lclroSenlaSb bllan

okboblnkralarnl oflkb Tm TkT. Blrlarcbl 5plnlarnl ok51lc/lab alcle§lcl, 1kkMatcbl

5plrfarnl ok51c/lab e5a kelonlar ollnacrl:
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KCH,0H [O]-PK-C : [O‘]\—K-C

P
K-CI-OH @ »K-C
K

OH

2. Cenllnal cll8alo8enalkanlar ~LUroMr uyllinSancla barn alle8lcl ya kelonlar
bo8M boMacH:
K\ [/ x HXD K,r/0H K x

(H)s~ [OHT (H)IF ~0H ' “WAIC ~° +"2

X =#F, CL, Br, |

3. Alktlar 51tob LWrlan 15biirokicla k13loliall Tubkc3a 5Suynl blnkHralll
(M.C.Kucberoy, 1881). Bu reak5lyacla al5eHlenclan 51rka aMe§!cl, bo”bua alklnlarclan
e5a kelonlar boSI boYacl:

P-C=C-K' + HD —Hez+> r=c = - » KCH2-C-K'
Il 1c X OH

Keaksiyanin§ blrlncbl boSLlcblcla yenol bo5IM boMacb ya u uay'a Surublanlb
karbonl blnktafa aylanacH. Al5eHlen8a 5wynin§ blmk15bl na’yasMa al5elalcle§lcl
bo5I boYacH:

HC=CH+HOH— [&H" CH-1*H{ -— " CH3-

Karbonl blnktalarnln§ xo88alan. KarbonH 8§urub kucbH au!blan8an §urub
bl5oblanacH. KarbonH blnkTtalarnt§ kltyoyly XO055alan wncla§l karbonH §urmubnt§
umlllan8anH81 ya unln8 WrH nwukkowMarT blnkHn5b yoblllyaH8a e8a ekanl1818a
bo8‘Muy boYacH. KarbonM §urub a-n8leroit a*orllicla8l yociorocining Faoll81M1 O5blracH
ya yoclorocl b150b18a ko ‘p§ina reak5lyalarnl atal8a 05LUnN5b TuTK1nN.

Karbonll bilrlkralar suylcla8l reak5lyalar8a kl1M5balll. Allle8§lcllar kucbll
(KM n04, K2Cr20 7) ya kncb512 ok51cloycbMar 15bHroklcla ok51ckalllb k151olalarnl bo5I1

yMacH:

2[A§(W3)2]+0N
(1] ST - > ACOOLL4+2A8 + 31U 3+ H20

AMe§1cllar Jucla 050N ok51cManacH ya bu xo55alan blMan kelonlarclan Fary, ullacH.
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Alcle§lcl ya ketOnlar 8lclrok5llatin bllan ok3T, TenM8lclra2ln blMan
lenM8lclra2on, b5etlkarba2lcl blMan 5etlkarba20m kabl bo5Malarnl beracb ya wlar
alcle§icl ya kelonlarnl 1clertl1kal5lya sll”bita Foyclalanllacl:

)c =0 +Nel20H -+4 » >C=K-0H+H,0
OK31T

/C =0 +KHAU -CeHs + =/ c -w - CeHs+HD

lenalitra20n
\ --A+
/C = 0+KH2H - 0oL -T2 » )¢ =1 -H- COOTT +HD
3eT Karbaron

Alcle§lcl \a kelonlar 15bsorly ya k15lolall Tubllcla aMol konclen5al5lyaSa
K1IM5bacl ya §lclrokblalcle§lcl ya §lclrok5lkelonlar bo3/1 boMacll:

H
cCHA" ci
AC=0+HCH2-CHO———-* CH3-CH -CH2-CHO
H 3-alclrok51bnlanal

Konclen5al5lya reak5ya51 a-bolalcla8l yocloroclbl50b18a boracll:

OH
CH3-CI= 0 +HCH2-CI:0 ------ »CHs-cl-CHz-clzo
CHs3 CHs CHs CHs

4-plclrok51-4-Telllpen(anon-2
HosM boY8an §lclrokblalcle§lcl ya §lclrok5lkeronlarclan 5wy a'ralacll ya krolon
konc'en5al5lyalanl5b Tab5uloH bo5I boYacll:

OH o] 0]
cm-#-CHz-é-CHs-_-Hé)» cm-iz cH-L o
Ha4-THTEBaR

Alcle8lcl ya kelonlar xaly xo9al§TT§ 1url Sobalarlcla 15blalllacll. M-n,
lortalcle8lcl pollTteHar oll1”béa (lenollbrralcle§lcl 5tolalar, karbarwc! 5tolalar),
or8anlk 51lnle2cla ya Wbblyol:icla ken§ so‘llanMacll. AlSelalcle8lcl 51rka k1510!a,
bulacllyen, petaerHrI ya bo”bua TulU T blrlkralarnl ol15bcla 15blalllacll. Al5elon
k1Tyo 5anoaHcla erHuycb| 5HaHcla ken§ ~o‘1lanfTouc!a.

ArotaHk aMe8lcl ya kelonlar TolekmulaSlcla karbonll 8urmbl benrol balua5l

n8lerocl8a yoki1 yon ran]ir8a bo8&‘lan8an boYacl. AroTalik alcle§lcllar 1kki Xl
boYacr:
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1kktebl xM (b) 1m21M5Hc1a81 arotaHK alMe§lcllar alfllfaHk yalor alcle§icllarlclan xo53alan
bMan kat fary yflacrl.

OrNsb nsmMan. 1. AroTtallk n8leyoclorocllarnl k13lorocl blMan ok51cla5h:

benralVea™
2. ArotaHk 5plrHarw ok51(Ma5b:

bena! rpii ben2alde®<l1

3. AroTaHKk clM8alo8enalkanlar §lclroM21:

Xo58alarl. ArotaHk aMe§lcllar allaHk ualor aMe8iclMan kllM15bacl8an barcba
reakblyalar8a kl1lM5bacll. M-n, benroy alcle§lcH 15buorly 5SbaroHcla ok51cllanlSb-
uaylanfsb reakblyabl8a kilri5blb, benrl 5plMtl ya benroy k15101a851M1 bo5M  uflach

(KannH”aro):
CHroH COOK

AroTtaHk kelonlar. Kelonlar Tolekula5lcla karbonll >C=0 8urubl 1kkHa
racfkal8a bo§‘lan8an bo‘lb, ularclan blmabl albaiia arotaHk s0lcMy (racfkal) bo‘IBbl

Kerak:



Bu xMcla81 kelonlar asosan arotallk wu8leyoclorocllarnl frMel-Kra®5 wusullina

k1510l xloran§lclncllan bMan A1Cb 13bHroklcla a“3lllab ollnalll:

Xo88alarl. ArotaHk «kelonlar allFaHk ualor kelonlan8a xo03 baTTa
reak5lyalar8a k1l15bacll. 1/1ar okslbnall (kucbl ok51clloycbllar 1a’51rlcla), saylanlalll,
5plnlar ya HCKni: blrikHracll, 8alo8enlanmalll, karbonll «k15lorollinl 8alo8en8a
altaSbHralll, konclensal5lya8a k1M5balll, ok51T, §1clra20n ya bo”bua boslMalar beracll.

Karbon  k!5lolalar. Molekunlaslcla karboksll  8urubl -COOH  1ml8an
n8leYoclorocllarllin§ bosMalan8a karbon «k15lolalar cleyflacll. Karbon k15lolalar
karboksll 8urubinT§ 50M18a ya wu8leyoclorocl sollLISMnlng 1lablaH8a wuarab,
Tonokarbon, Llkarbon ya pollkarbon kl15lolalar§8a, karbon k15lolalarnlng§ vnk510mal
Ho5Malan8a, w8leyocloroclnlng ralllkallcla bar xM  Lnk510nal 8urublar LU 8an
k151olalar8a ya ko ‘nfr k13lo'a bosMalan§a bo‘Mnalll.

Monokarbon «kl5lolalar wm8lerocl ralllkallllng lablaH8a “arab: lo'yll8an
Tonokarbon kl13lolalar ChH21COOH ya balsa 1nl8an k13lolalarSa,

/ CH2
(CHM  CHCOOH

'CH2

lo‘ytta8an Tonokarbon k15lolalar§8a CrH2n|COOH, CnH2n3COOH

arentonokarbon «kl5lolalar§a ArCOOH, ArCH2COOH, ArCH=CHCOOH
boUYTalll.

Karbon k13lolalarnl larlxly ya 515letaHk notenklalllracla notlanacll. Karbon
K15lolalarnl 515letaHK notenklalllracla notla5b wucbun u§leyoclorocl moTl8a k1slola
5021 10 “3Llb aylLllac.

H-COOH Telan k15lola cbutoll k15lola

CH3COOH elan kl13lola, 3lrka kl3lola

CH3-CH2COOH propan k13lola, propton Klslolia
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CH3CCHrbCOOH bulln k151c'a, Toy Kl15lola
A TTO KO‘p K15lolalar 1ariXty notcla norlanacrll.
Ba’2icla lartosalan8an lurlli5b8a e8a bo‘18an k15lolalarml noTla5bcla a-, (3 y-,
5- barfarl(lan foyclalanllacll:
CE$ - CH] -CK -COOE cuaiiliTey Sbii
CH3
CHs - CH - CE2-COOE 3-1?1T:0Y Kilotra
T

K15lolalarnl 51rka k15lola a5051cla baT notlabb T TKT. M-n:

CH3- CH - CO0 0 H &rcblarka kmsbba
CBs3
CH3
CHs- (i - COOH bTebkiika Ki5lola
CH3
Monokarbon kl15lolalarnl Talon eiin yorclaricla bat 5T*e2 ull”b TuTkln.
Karbon «kl15lolalar ran8512 b5uyuy ya kn5lall Toclclalar. 1/larnln§ saynab
baroraHar! 5plrHarnlklclan ywuuyon. Bunln§ 5ababl, kl15lolalar yoclorocl bo§‘T T §
bl50bl18a LU Ter bo5M ulacl:

"0 ...H-0
K-CQrT 40 c-K

Karbon kl15lolalar 15bsornin§ 5wyl erkTta51 blMlan reak5lya8a k1rl5blb LUr bosll
uMacr:

MaOH S/Henkna
KCOOH  ------m-memmmmem- ~ E.COObla+H:20

Karbon «kl15lolalarclan Turakkab elHar ollBbita unt§ OH-8urnbl bl5obl8a

reaksitya boracll. Murakkab e/lr ol16b reak51ya51IM1 elenlMkal5lya reak5lya51 cleyllaclT:

+o+ n)
ACOOH + K- OH K-Cx”™ ,+H2°
Atlnlar-attlak larklblcla8l yoclorol alotlannl w§leyoclorocl yolclsalan8a
altaSbHn3b nalya5lcla bo5M bo*lacl8an Toclclalarclr. Turlll5b18a ko ‘ra nlar blrlatcbl

K.MH2, 1kkMatcbl K-LW -K ya ucblatcll K'M(K2K3 bo‘lsbl Tntkln. fFortmlacla8l
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ALl A2 yokl Ks lar Tell, elll, propl ya b.k yokl lo‘ylnta8an w8leyoclorocl c]oicl§‘i-
alll- boMMBLW Tm T K 1N, CH2=CH-CH2-1\1H: alMat:n. Aro! beyo3ka "0‘3b bo§‘ LLk§an
n8lerocl alOTl8a blrlkkan blrlatcb: yok: :kkllatcb! aTTobTkTalar beuaror
blnkralarclr. 1/lar azoteHn:ar8a (.7 :mar§a) :20Ter:anacfar. M-n: CH2=CH-MH:
YinMart:n. Bu Toclcla erkln bolcla yo”, cbunk: un lercla 3lrka a:ce§:anin§ T :M8a
aylanlb kelacrlT:
CH2=CH-MH2-> CH3-CH=1"H
CH2=CH-KH-CH3-> CH3CH=M-CH3

ATtlnlar atTlakka 0‘x3babSb blclll (cla5{labkl yaklllan) ya a505 xo55a3l8a e8a
bo‘18an blrlkralarcbr. 1/lart or8anlk a505lar cleb alalacl. Llar atTlakka nl5balan
kucbI a5051arcrr.

ATTtlar arnfllakka o°‘x5ba8an, a505I xo055a8a e§a bo‘l8an Toclclalar bo‘[lb,
atTlakka T6ba™an rabarMrouclr. Puyl(1a81 k1Tyoyly reak5lyalar nTn§ a505 ekanlnl,
aTTlakka o ‘x5ba5blM81M1 ko ‘rbalaclT;

CHslMt+ H2 -» CH3-Ne HsOH-
CHs>L2+ HC1 -> CH3-H+H4Cl-

ATlnlaTtlng blrlatcbl, :kklMaTcb: yok: ucblarcbl ekan: nlarwng nuru K13lola
blMan reak5lya5lcla Ko ‘nnacll:

CHs>W2+ HOX) -> CH30H + H20 +
(CH3)"H + HO"O (CH3*""0 +H2
(CHs)s14+ HO14Y0  (CH3)3K™ 0

BWatcll artlnlar blMan xlorolortnlng 15buorM 3pln erHTta51cla81 reak5lyaslcla

~o‘lan5a blclll 12onknfar bo5M bo*laclt

A-KH2 + CHC1s + 3NeOH -> A-K+=C + 3NeC1 + 3H20
sbnuning8 wncbun bu reakblyaclan blrlatcbl aT:maT: Slla: ]:ba(cian an'y:as bcia
[oyclalanfacrT.

1lcblatcbl artlnlar yoclorocl perok5lcll blMlan ok51cllanSancla wucblatcbhbl
atinlarnin§ ok51cMarl bo5M bo*“laclt:

KilM+ H202-> AN ->0 + HO



1Nar cMN8alo8enalkanlar§a a T T 1ak la’51r ellrlb ollnacH:

C1-CH2-CH2C1 + 4>W3-» "H2-CH2CH2-MH2+ 2 LU 4C1
Olarlnlar-cfnllrlllarnl yokl cllok51tlarrn uaylarlb olMMisH Hat Tu1 TK1n.
Olattlar blrlarcHl Tonoatlnlar§8a o‘x5Hab k1Tyoyly reak5lyalar8a kiM5Hacll.

Buncla nlar bilMa yok! 1kkala atto§uruH H150bl8a reak3alya8a kIrl5HISHL TuTkin:

CH3QC1
H2K-CH2CH2-HH2+ CH3 COC1 — »H2H-CH2CH2->LWW-COCH3 ~ -~

—————— » CH3C0-lI -CH2CH2-HH-COCH3

LW ar polatlcllar (neylon) oM”~Héa 15HlaHlacM. 1/ar orally Telallarnin§ kaHonlan
blMan baruaror kotplek5 blrlkralar Hos M yflacll.
M-n, elldencMarTwng Cu2+ kaHon: blMan ber8an koTplek51 wumylcla8lcHa
LLI21M5H8a e8a:
2+
CH2-MHT H2U —CH2

o7
CH2-KH2 H21-CH?2

2Cr

s Hrmnn§ wcHun eHlencMarln anallHk rea8etlar (koT- plek50nlar) oll5Hcla
15H1aHlalll MeH1atln, cfteHlatln, 1neHlatlnlar or8awk 31te2cla, éonyor Toc!clalar
olM5Hc!a enllycM, kallMrallr 51MaHcla 15H1aHlacll. Cek5ateHlencMatln polatM Llla
(neylom) ofHc3a 15H1aHlacn.

ArotaHk yaclro51ning yoclorocl alotl o‘rnlcla TMH2 8SurmH1 Ll18an blnkTtalar

arotaHk attlar cleb alalalll. En§ 50clclaaroTaHk atlnga

CH.
CHs3 cH3
{u — M2 awlTt <leb a(alajl X ~
rir M
MH2
o-a*rmc>10lvol, T -amkololwiil, p -aTwokobo!,
o-[olwkn T -Col't/In p .[olwn

A8ar arotaHk atln Tolekmla51(la aro! alllT: blla arotaHk Halua8a
bo§‘lan8an bo‘l5a LWHaTcll, 1kklla arotaHk HaluaS8a bo8‘lan8an boMs3a 1kklaTcHL,
ncHla arotaHk Halua8a bo§‘lan8an boMsa ncHlarcH1 arotaHk atln cleb alalacll.

ATlnlarnl oflxb wn$mullan. ArotaHk arlnlarnl olsHM blnncH1 bo‘lb HWN.

21MnN lakrF el8an. Y nfiroben2olw yoéoroc! 51lrkl bMan uay”anb anlln ol8an:



KeyTcHaHk nkroben2olw uaylarl5bnin§ bosHsacHa nsmkan 13Hlab cH1uHSan:

cEH5v02 Fe +Hc|» CoHBMR2+2HD

C6H5M02 + 14HC1 +35n - 2CB6H5MH2-HC1 +33nCL, +4H20

C6H5M02 +3H2-~"— C6H5MH2 +2H20

8Hwunclay wsular yorclartlcla nllrololuollarnl uaylarlb o-, p- T-lolnlcHnlar
olnacH.

ATTlarnTt§ xo3salarl. Anlln o‘r xo33alarl bo‘ylcba aHFaHk anlnlarclan Fa”
Mlacll. b KucH312 a303 bo‘Hb, kucb3i2 klslolalar bHan 1ur bosH yfTayll. ATTO
kncbH k13lolalar bHan 1ur beracll. Bunln§ 3ababl aro! alotlnlng bH Juii eleklronlan
arotaHk vyaclronln§ n:-eleklronlan bllan 1a’51rlasblb uwol3HMacHr. 3JeTak, arol
alotlnln§ p elekrronlan \a arotaHk balsanln§ s-eleklronlar bulvH bHan o‘raro
la’3lrlasbacH.

Anlin Jucla o3on 8alolcllanacll. Ya’n: -UHr 8urmH reak3lya bonsllT

33onlasbHracll:

X
Narora* sayollan:
luturwy lrortnlasl C?HXK bo‘l8an atrlarnlng 12oterlan FortulalarlMl yoz21l18.
2.puylcla kellrM8an reakslyalar tabsnlolartl yorT§ ya notlan§:
ceHs>t02+ 22N + 4 w ac1 ->
4 C 6H 5l 2+ 3CH30H + 3N OH ->
V) 2C6HK 02+ 42n + 8NeOH
§) 2C6HAU 2+ 52n + 8NeOH ->
3.Anllnnl nllroben2olclan yanclay reak3lya(lar) yorclarlcla ajrallsb TU TKT.

4.puylcla kelHrM8an reak3lyalar Texan12tinl yo2:n§:
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PoMTerlar. 1/1arTn§ xo88alar! ya aHanunyal
PolMTteHat3b -bm blr xM Tolekmnlalarnt§ kelrta-kel bllklb, ancba ylrlk
Toleknlalar bo3l ullsbxclr. Pollterlanl5b reak5lyalarl aynlll5a {o'ytTa8an
n§leyocloroclar ucbun xo5. Mabalan, eHlenclan yuuorl tolekular Toc!cla — pollelllen
bo6lM bo'lacll. EHlen Toleknlalan bb-bT blMan s0'5bbo8'nT§ urll” b Joy!clan brtkacll.

Ho21rs1 kuncla Fannl ya lexrnkant§ rlyo*ih 5anoallll geyarll barcba lartoylarMa
ken§ so’llanMacM8an polTerlar512 laS5ayyur ~LLUb boYtaycll. Yuuyon Tolekulyar
bTtkTtalarnT§ wunlkal Xo55alarl 51nleHK ya 5unYy lolalarcla, kamcbuk ya re2lnalarcla,
plenkalarcla, uoplartalarcla, 5unYy cbartcla natoyon boYacll. 3anab o0’H18an
Talerlallarnl Faua! yuyon Tolekulyar blrlkralarclan of16b Tu T K 1Ml

5TleHk k0M51rnk1510n Talerlallar - ran8M ya uora Telallarnl o’rlnbo5arl 51Lllicla
Ta’lnt bo’lMb buncla buymntlatl lanmarxl ya yarn) katayacll. YuMB clan olln8an
Talenallar ay{otobll, keTta”orMk, aYla5orfk ya Ta5b1M0502Mkc!a, racloeleklronlka
ya eleklronlka, umnl5bcla, ulSblos xo’Jar§icla, Hbblyollla, o021*-oY”a1 \a en8M
5anoalcla ken§ ~o’1lanMacll. A TTo 5anoallartoulannT§ polTerlar8a bo’18an lalabl,
nlarnl 15blab cbluan5b BuraHar”an M8anlab ke”~Tokéa.

PoMTteHar Toleknlar Ta55a51 Jucla kaita bo'l8an Toclcla, unln§ Ttolekmla51 ko'p
6onn lakrorlanalll8an, b!r xM 1urM8an 8§ruppalarclan ya larklblcla n§leroé allltlarlclan
larklb lop8an or8anlk brtkTtalarc/ir. Bu Sruppalar eletenlar ryenolar yokl 5lruklura
birMklan ieyMacf. Pla5ltab5alar, rerta ya neylon bular or8anlk pollTeHar
b150blamnacrl.

MakroTtoleknlacla lakrorlanacl8an eleten'!ar 2Yenolar 50ML pollT erlanl5b
claraast cleylMacll (n bMan bel§Manacl). BH xM tonoTterlarwn§ o'ziclan polrterlanl5b
clara®a518a uarab X055alarl LUrMcba bo'l8an Toclclalar of1™b T TKT. Mabalan, ulbua
2an]urfl (n = 20 ) polleHlen 5urkoy xo55alan8a e8a bo'l8an “mywullkclr. 2an)lrrnn§
urunfst 1500 -2000 ryenogan 1bora* bo’l8an poleHlen sallluy, lexkln e§Muycban
plaSHk Talerlal bo'Tlb, wnclan parclalar ol1"b, buH1ka ya bo”bua 1cl5b-1loyos, elaSHk
lrubalar ya b. layyorlaSb Tum Tk T. ]4lloyal, 2an]iMng§ wz2wnfst 5 -6 TT§ ryeno
bo'18an polelllen ual”sa Toclcla bo'Mb, unclan umnyTa buyutlar, uallly lrubalar, pl5bly,
Iplar layyorlaSb TMTK1nN.

PoMternt8 Toleknla51 yokl Takrotolekmla (ymnoncbaéan Takro5-ka«a,
buyuk) yurlab ya 11n8lab alotlarclan {a3bkl1 lop8an, nlar o’raro bo’5b yalenl: bo8’lar
bMan bo§’lan8anclr. Kelb cblal5bl ya olnl5b n5ul8a sarab lablly, 5un’ly ya 51nleHk
polTerlar8a bo’Mnacllfar. Tably Ta*enallarclan aljraHb olln8an polMTeHar l1ablly
polTerlar cleylacl (15ellynlora, kanlfol, 3bellak).
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Tabny polTteHartn kltyoyly TtocllMlkal5lyalab olln8an pollTteHar 1ablly
pofTteHar cleylMacl (15ellymlo2a efFHlan). Omyl Tolekmlyar blrlkralarclan 5TleHk
n3ullla ofn8an poMTteHar 51nleHk polTerlar éeyMacll (PE, P8, PY X, PK, PA ya Xx.K).
Eleten{ar 2Yenonwin§ k1tyoyly LUrlLU3b! bo’yicba polTer!ar or8anlk, noor§awk ya
eletenlooréanlk pofllterlar§8a bo’lMnacMlar. Or8awk polfTterlar C-H bo§’lar,
LlInk1510nal 8wruHlar 5a™lab larklblcla arol, kJslorocl, §a'o8en kabl aloTlar bo’lkhH:
Tu TK:MN Moor8awk polTerlar C-H bo§' larnl 5aylataycrll.

Eletenloor8anlk polTerlar or8anlk ya noor8an'k §uruHlarclan 1a5HkI lopacll.
Bo§’larnln§ “vlblan8anr§18a uarab polTerlar ~mLUM ya umlb5121ar8a bo’Mnacllar.

Makrotoleknlalarnlng en§8 TtuH1T xuSmbSlyaHanclan birl wlarnln§ ran]:l
LrL5H8a e8a ekanM8icHr, ya’nl Tolekula bwuylata o’lcHartTT§ Ko’nclalang
oMcbatMan Jucla kana ekanM8lclr. Makrotoleknlanln§ 2am]lr Ll LLsH: unlarcla kuy:
Tolekunlyar blnkralarclan faryloycHl blr yalor xo55alar natoyon bul5H18a Sababclr.
BtncHMan, takrotolekmlanln§ ran]ir Ll LsH: unlar urlaSicla§l bo§'lanl5Hn1ng o ’la
Tn5laxkatl81M1 bel§Maycll.

YnMBuwn§ erl5Hclan olcli nlarnl bo’kI5HL kuralllacfl. PoMTteHar ncHun mlarnl
ran]lr Wk WsH: bMan bo§'Tu xolcla Takrotoleknlalarnl klteyly we:lt 1mHSHININg blr
kallr xu5mSlyallan Tayluclelr. Bular Jutlab518a LWSHanl5H, kooperaHy Jarayonlar,
Ivunk1510mal SurnHlar reak15ley akHylM8a8a s10°5bnl 2Yenolarning 1a’5l kablMar kHacll.

AS8ar pollterlanl5H reak5lyablcla orroy 50ncla8l Tolekmlalar 15HHrok el5a, u
Holcla umyl tolekwular Ttocléalar, taSalan, cllteHar, 1lrlterlar ya H.k. Hos[I1 boYac/l.
Polrerlanl5H reak5lyalaHnin8 borl5b 5bar!-5Harolllarl Jucla LUrM-Lranclir. Ba-a:
Hollarcla kalallralor ya yw”oH bo51T «Kerak. bekln a5051y oTll TonoTer
Toleknla51nt§ LWRLISHIcMr. PoMTteHaw”H reak5lya518a L'ylnta8an blrlkralar
karrall bo§"lawbblarwng wrlUML  H150b18a k1H5bacll. PolTterlatln§ 5lrukllra
lortmlalarl yl5uacHa 5Hunclay yorlMacll: eleten!ar 2Yenomn§ lortula51l uay5 1cH18a
ofnacM ya o'n§ :otonniM§ paS5H8a n HarW uo'yMacl. Ma5alan, poMelfennlng 5Mukllra
lortnlasl (-CH2-CH2-)n.

PoMTtern:ng§ not! Tonoternt§ notl8a pol -olcl yo'5H1tcHanl uo'5H15H
bMan HsM ullnacf, Tta5alan, pollellen, pollylnix1loH(1, polM5Hrol \a H.k
Pollrerlanl5H reak5lyalarl yorclartlcla ymuorl tolekmlar 5TleHk Ttoclclalar, Ta5alan,
poleHlen, poMlelraiioreHlen (1efon), polM5Mrol, 51nleHk kancHuKlar ya b. ofnacM. 1/lar
xaly xo"all8lclalucla kana aHatlyal!8a e8a

PoMTerlar umyl Toleknlyar Ttoclclalarclan :Kk: XIM mSlubcla 5tler ulllb ollnacrl:
poMTterlanl5H ya polkonclen5a{5lyalanl5H. Pollkonclen5al5lyalanl5Hcla TtonoTerlar
Iunk1510nal 8urmHlar bo'ylcba reak!51lya LLFayl bHlkacllar. Buncla reak15lyanling suyl
Toleknlyar TaHSuMloH  a“rallb  cM”ac/l.  Pollterlanl5Hcla  Takrotolekulalar
lo'ylnta8an bo§"larT yok! xalkanl ocHLUb! x150b18a bo5IM bo'lacll.
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o ’sayoi8an ranpr oH3béa Joyla5b8an ak"y Tarkar§a TonoTer
1noleknlalarlMl kelTta-ke! blrlkl5b! bllan boracH8an 2an]lr reakl5lya pollterlanl5b
(3eylMacH. Buncla akH\' Tarkarn! ran]ir bo’ylab 51¥15bl kuralllacH.

PolMTterlanl5b 2an]ir reak!5lyalar 1urkm5b8a kirlb, nnT§ konmnlyallarl8a
bo'y5tacl. 2an]ir reak*5lyalar cleb, akHy 2an]irlar (akHy Ttarkarlar) bo6ll ullb, bu
akHy Tarka2alarnln§ bar bln kelTa-kel reakl5lyalar 2an]uliMm kelHrlb cblal5b
reak*5kyalar8a aylllacll. Akbarlyal bolallla akHy rarracbalar 5lFaHcla LLSbul elekrron
kayaHcla]uiilanta8an elek!ron8a e§a bo'l8an raclkalar uallla5bacrll.

PolMTerlani5 sanylcla8l a5051y bo5SLllcblarnl o’r 1cbl8a olacll: akHy Tarkarn!
bosM bo'L5b:;, ranpr '05:5b1 ya 2an]lr wrll”bk AkHy Tarka:l bo5M bo’lBbl
kalalral:or ekl :Mk(8:a(aoT: TonoTer blMan 1a’51rladbl5bl na’yaSlcla 50clr bo'lacll. Bu
bo5ulch ener§lya 5arltl1lalab yflach ya pa5( (erMk blMan baraklerManacrl.

2anpr 0515b! TonoTer ToleknlalarlMl akHy tarkar§a blnk15bl bllan 6ocr
bo'lacll ya akHy Tarkarnl blrlkkan tolekula8a kucb15bl Sollr bo'lacrl.

PoMTerlanl5b 50c/Ir bulsbl ucbun tonoter toleknla5l lo'ytTa8an bo§'lar
(lo'ytTa8an TonoTerlar), nobaryaror balualar yokl reak1510n faol UliTkr510nal
8urublar 5aulabbl Kerak.

MonoTerlarnl polTerlanl5b wuoblllyaH :ertoclnaT:k ya klmel:lk [ak(orlar
blMan bel8Manacl. Erkln raclkal8a nl5balan TonoTernT§ akHylMs: L0’5b bo§'
yonlcla8l o’mnbo5ar lablaH bMan bel§Manalll. Bu olelTlar ucbun bat, clenlar ncbun
bat baraklerMclr. O ’rinbo5arlar (a’5lm elek!ron (tc!vkl5ion ya 5opryalenle yokl
1’5l cJo’5b bo§' oruyall wraH b efFTekHar) ya 5lenk e“lekHar bMan bel§Manacrl.
PolMTteHar 51ter sdllnacl8an sAuy: Tolekmlyar Ttoclclalar TomoTeHar cleylacrl.
PolMTer Toleknlalan takrotolekunlalar baTt &eyMacll. Makrotolekulalar ko'p Talla
lakrorlanacf8an alotlar §murmuppa518a 5(rukllra 2Yenolan éeyMac.

PolMeH1ennin§ 51rukllra 2Yeno51: -CH2-CH2-

PolMter fortnla5icla8l n 501 tonmoTernT§ neclla Toleknla51l blnklb,
Takrotolekmnla bo5M uyllbblMl ko'r5a(acf8an 50n bo'Tlb, pollTterlat5b claraJabl
éeylMacrl.

PolMTterlanl5b reak5lya5l yorértlla ywmuyorl Tolekulyar 51nleHk Toclclalar,
Tabalan: polleHlen, polllelraiiore!len, poll5Hrol, 51nM1k kaucbuklar ya boSbualar
oMnacl. blar xaly xo ]JaMn§lcla kalla abaTya(8a e8§a.

nH2C=pH  --—--- » (-CH2-(pH-)n polyTthxloncl
Cc1 Cl
nCf2=Cf2 --—- » (- CF2- CF2- )n le(raioreHlen

nH2C=pH  ----- » (-CH2-pH -)n poM511irol
C6H5 C6H5
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8Tt*eHk yuuon Tolekmlyar blrlkralarS8a \a pollter Talerlallar8a
pla5”Ttab5alar (polfeHlen, polproplen, pol\ 1nMloricl. pol5lriol, lenolorortalcleylcl
pla5”~Ta55alar \a b.u.), 51nleHk kancbuklar klracrl.

Yuson Ttolekmlyar blrlkralarnlng (YuMB) \O55alarl wlarnlnuy LL2MI15H1 \a
5lnle2 ulllb oMb n”™ulfMea bo8‘M™ bo*ladl

MaMutk!, pollter Takrotoleknla5tT8 8eoTelr|k 5bakl cbi2:yl,
lartoslan8an, laroY1wy bo'b5bl TuTkln. 8bwll eSclan cM”™arTaMk 1021tkl, cb]z:uMl
Lb:MsH u8lerocl alotlarl bIr cbl2lucla yol8ancla8lna eTa5, balkl 2182a§51ton
Joyla5b8an  wuclerocl rarybMa kwraHOAW  tuTtkln.  PolfTerlarnlng TullT
Harakler15Mka51l wularnln8 atorl ya wr151all 5*ruklwralanclr. Pollterlarnlng wrlSrall
5(rukllra51 Takrotolekulalarning 1alibll (parallel) ]o\ 1a5b15b1 blan, atorl
51rukllra51 e5a larnb512 Joyla5b15b1 blan baraklerlanacll. PolTer Ttolekulalarl loMa
krisiall LW2LI5b8a e§8a boMrtaycll. Oclallla Ttakrotolekulanln§ bir AXkT icla LUrHbM
Joyiasbny boM”a bo”bua LiI5micla unua nlSbalan larHb512 JoylaSbuy boMacll. Aynl
polMTenMng krl51allk Mara]a5l o ‘28arlb Llracl. Ma5alan, pollTer clio‘rf8ancla wring
Toleknlalarl parallel JoylaSbacll ya mnT§ kri51all§l oflacl. PollTerlarnln2 wbSbly
Toleknlyar Ttab5a51-o‘Macba ~iyTa:, cbunk) ay|ll polTer wucbun polTerlanl5H
éaraJabl baruaror kallallk eta5. PollTerlar umy: Tolekmlyar blrlkralar§8a o'x5Mab
aw” letperalllracla etab, balkl TaM uTt “etperalllra 1n{eryallcla Suymulanachl.

Ba 21 pollterlar mtutan 5uyunylantaycll. Pollterlar bayclalraycll, kaT
ernycHan, nlarnlf2 erHtalan kalla uyoyuw”HoulMkka e8a. PolMTerlar Texawk [MHaMan
yunuor: Tn51aHkatlM81 bMan aJralb Lracl. Bularnlng barcba5l polfTterlar LL21M5H1N1NS
0‘218a x05MM81 bMan 12oH1anacll.

Mocl<Mal  Suymalanfrl5H  ucHun  ul2clrlb  wnln8 Tolekwlalarl ora5lclaSl
101tHsHisH kucH1nl yen815H kerak. YnMB 1larcla Takrotolekmlalar blr—blirl blMan ko‘p
sonf bo§'Mar blan lorHMb Lracl ya bw LLMBSHISH kucHlarlnl yen§15H ucHunm ko ‘p
ener8lya 5arl ¢\M6H kerak boMacll. PollTterlanl5H clara]a5l-aynl pollTer Tolekulalan
ncHun Molrtly kaHallk bo‘lta8anl ucbun Tolekmnlalar ta55a51 bar xI1, SHMWNE ncHun
ul2crrm8ancla a\\al klcH1k Tta55all Tolekulalar HarakaicHanlMs: oflacll, wros yauy!
L{12cMri5Aclan 50‘n8 kama Takrotolekmlalar HaTt HarakalcHanlkka e8a bo‘lMb boracll.
8Hu 5ababll YMMB 1lar anly 5uyuylatSH LWiTtperalura518a eS8a eta5. HayclaSH mcHwn
kucHM ul2cMn5H kerak, 5Hwuncla8ta pollTer Takrotoleknlalarl wcHuycHan Holea
kKelBHL T TKT. lekln kucHM ul2clriSHcla polTer Tolekmulalan parcbalan!b kelllcr],
Hayclabb eS5a T TK T boMTay uolacrl.

Ko‘p polTterlarnlng kaTt ewycHanMs: erlllYcllning k:cH:k Tolekmlalarl
Takrotoleknlalartalrala olta5M81 blMan 12oHlanacll.

YuMB 1larnln§ Ttexanly Tm5laHkatl81 Tolekmlalararo kmucHN1ln§ kaHalls:
bMan 12oHlanacM. 8§lmwHk YwuMBlar \a polTter Talerlallar pollTerlanl5H
reakSlyalarl<Ma, SopollTterlat5H reakSlyalarl, pollkonclen5al5lya reakSlyalarl on”all
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olnacl.bu reak5lyalarnty bor!5b| ncbun clabllabkl Toclla Toleknla51 kaTlcla 1lkklla
bo5Sbcla Tolekmla bHan 1a’51rlaSba o HsLU kerak. PolTteHat”b ya 5opollterlanl5b
reak51\a518a ki1M5bayo*8an woclclalar (eHlen, propllen, 5Mrol, boYacllyen ya b.u.)
Toleknla5(cla uo‘Sbbo§‘ TayJucl bo‘lb, uo‘5bbo§'“nlM§ bllMa51 wrllsb 1MSobl8a
bo”bua Tolekulalar blMan boe‘ bo5M "ML ITkon!Ml bernYcbl 1kkHa yalenl bo§* bo™M1
boMacrT.

Polterlanl5b reakSlyalar! erkt racllkal Texan:2T 1 bo‘ylcba boracll. ErkTt
raclkal bo5M ulllsb wmcbun clab(ayyal tonoTter§a blr o2 Tllclorcla bosb”a Toclcla-
reak5lya 1M15lalorl -bo8‘n:n§ :kkTcll eleklronl erkT bo‘lb “olacl ya bo5M bo‘18an
rarra s-bo§8a 1a’5lr ko ‘rbalacll ya unlng blla elelrow bMan Juit bo5M sMacl. Kaclkal
yaTonoTer Toleknla5l ora5lcla koyalenl bo§* bo5IM boMacll.

Kaclkal TonoTer Toleknlabl bllan ucbra5Sb8ancla erk|n elek!ron ”o‘Sbllacll.
1nH51a(or Toleknlalarl tonoTer Tolekula5l bMan beuaror oral” TolMMa bo5M uflacll
ya u 0500 parcbalalllb, erk|n raclka! bo‘lb ~olacll.

Elllenw polTterlanl5b reak5lya5l mexaniznfin: “nylldaSwoba LBYIrlasb
TnTKw (150 TPa bo511 0"HHa):

K- + HXC=CH2-> 9:CH2CH2-
K:CH2CH2-+ CH2::CH2-> P:CH2CH2CH2:CH2-

Keak5lya8a k15loroc! 1M1151a(orlk sMacll. 2am]lr w2 M8wuncba (rkkba racllkal
blrlaSblb Lol8uncba) Tolekmlalar blr-blrl8a bo§‘lanlb boracll. NeH]acla (-CH2CH 2-)n
polMTerl bo5M boMacll.

PolMkonclen5al5lya reak5lya518a Tolekula5lcla ]kkMaclan kaT bo‘lTa8an
vwnk510nal §ruppa 1n(8an Toclclalar WwbacH. Bu Lnk"tona! Sruppalar bar-xM bo‘BI
TuTKin (at 1Mokl5lolalarcla8l kabl -MH2, -COOH  Sruppalar, eHlen8Mkol
Toleknla5lcla8lclek b5r xM -OH 8ruppalar, clkarbon k15lo(alar Tolekmla5lcla8lclek bir
xM-COOH 8uwppalar bo‘IBIN TnTKin).

KoTplek5 kalalralor 15bHroklcla olin8an polleMlen cb121uyM LUrllI5b8a e8a.
Yn:n§ To'eknlalarl blr—blrl8a 21cbla5b8anl 5ababll kn5(alllk clarala5l kaiia. 3bunlng
ncbun umyl bo51T polleHlenlcla 2:cblk, Tu5LUbkatlk, 5uynylanl5Sb letperallira5l
yuuor! bo51T pollellennlkllan kaita. bekln, kalalralor uolcMslarlning bo‘IBbl umyl
bo51T1 polleHlen1M1ng eleklrol2olyalSton xu5u5lyaHw kmcb5121anHracll.

3unYy ya sin(enk wialar. Hoz21rs: yayl8a kellb. k1TyoY1ly usuHar yorc3arlcla
olnaclM8an ki1tyoyly Lllalarclan fFoyclalanl5b ken§ L5 olb bortosicla. Tablly lolalarw
kltyoyly uayla 15blab olnacM§an lolalar $un 'ly lolalar Heb, 51lnleHk Tal:erlallarclan
olMnacMg8an lolalar e5a (ola'ar Meb allllacll.

0\- ya 1Irlal5elal 5ellymloralar 5unMy a!5ela! lolalar olM”~bMa 15blaHlacll. 1n50n
kly:T ya bo”bua xo9alk buyutlan layyorlabSb wucbwun uaclTlMan lablly lolalarclan
(218Mr, kanop, paxla-5ellymlo2aclan 1a5bkll lop8an; Jun, 1pak-ou5Mlarclan 1aSbkIl

lop8an) foyclalanlb kelac/l. 3unMy a(5el:al lolalar yelarll clarajacla pl5LU7TMkka eS8a,
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ynt3Hos, wullTtaycll8an, o‘n8ltaycHuan, yoaTM 1u5lanl5Hua e8a \'a 3Hu kabl
uw:rnrtalbaHo xuSnSlyallan bor lolalarcHr. b/lannnuy katcHLUol 3Hwnclak], (abHy pa\la
lolalariclan ko‘ra §18ro5koplkHS81 kaT ya eleklro5(aHk yl1§‘mycHanlk xu5u5lyali§a
eSa.

Eblenukol la\'5an 51nleHk lola5l ofl3Hc3a 15H1aMlachl.

8unyun”lanlnl8an 5H13Ha 50\ nMluancla blrclanlua ~olta5clan asla suywmulaSHacl,
aoymsHoullé: ofacl. Bu e5a nnea Har uanéay 5Hakl ben*H unkon:Mk yara*acll. 3oyub
borayolllan yarlt “nyuy tas3™aéan lola layyorlaSH tuTk1ln. 8HI15Ha lolalarclan iss: AllK
ya eleklrol2olyal5l\alo\'cH1 xwu3m51\alll 8Sarlatalar, k15lolaxa cHMartl Talerlallar
(ayyoHanacrl.

Kapron Ttakrotolekulalan cHiz:yfl wrllli5H8a eya \a utunM\' [-bLI -*CH3b-
CO]n Nirtnla bMan IfoclalabH TuTkln. KaproTthny Ttoleku!yar Ta55a51 16000-
22000 alroflcla boMacll. Kapronclan 1lola KOTYH TuTkHT. Kapron 1lola51 51nlellk
kK!TyoYiy lolalar8a 711501 bo‘lkH: TuTtkln. H nat OrMnaycl, pl5HLYM8IML
yo‘aolraycll, natcla cllrltaycll, barcHa lablly lolalarclan ko ‘ra yeylU”Hga cMartrl.

Kapronnin§ ywuuor: claraacla8l pl51M81 Ttakrotolekulalarlcla2;l -N 4- \a -
CO- £ruppalarnt§ o‘raro la’51rla5HnY1 nalya5lcla HosI boM8an ko”p 5onl yoclorocl
bo§‘1arl Tay]uclls: malyaSlcrr.

A TTO0 Kapron lolalarl ba»: katcHLUk!arclan Holl eTta5: k/5lolalar (anMH bo§M
bor Joyclan 8§lclroM2lan|b kelacll) ya ywuor! Harora! LLI51M18a (215°C MMa 5SuyuulanaclT)
cHMartll eTa5.

Kapron lolalarl(lan klylT-kecHak, 5un4y To ‘yna, para“Hyll, aruon, bal”
lo‘rlar! layyorlanacll. O ‘la pl5HI1u kapron Ilolalarlclan ayll- ya aYlaSHlmalar wvcHwn,
Ta5H1na clelallan \a Texanl2tlarl ucHwun korc! KO ~Ta Talenall layyorlanacll.

Pollkonclen5aHan15H- bu uuy: TOlekular Toclclalarclan ywuor: Ttolekular
blrlkralar HsI bo‘lBH Jarayodl bo'Tlb, wuncla yo‘51MTtcHa Toclcla (5Smy, aTTlak,
yoéoroc! xloncl ya b.) a]ralb cHluacll.

MaMwuTk!, pollkonclen5amanlSHclan lary ulllb, pollterlanl5Hcla uwo'SHTlcHa
Toclclalar a™rallb cH1utaycM. Pollkonclen5aHanl5H TaH5uloHan Hat  (c]Jo'5H1TcHa
Toclclalarclan LWW5H”an) polTteHaw"H TaH5uloHarl «kabl polTerlar cleylacll
Pollkonclen5aHan15H reak5lyalarlcla ran] Ir a5*a-5ekT 0'51b boracll: clabHab bo5Hlan84YcH
TonoTeHar blr-blrl bMan reak5lyaSa kil5Hacll, 50'n§ra VbsM bo'l8an blrlkra o'5Ha
TonoTerlanfng Tolekmlalarl blMan na\bal:Ta-na\'lbal: reak5lya518a kt”Hacll \a
nalyacla pollter blrlkra ks boMacll.

PolMkonclen5aHan15H reak5lya518a plabltab5alar layyorla5H ucHun 15H1aMlacl8an
lenollortalcle§lcl 5tolalanlng Hos M bo'TI5H: 71501 boMa olac/l. Keak51lya kalallrakOrlar
15HMrokdcla (k1510lll yok: 15Huor) LiI2cTT15H blMan boracll. femol Tolekmnla5lcla \oclorocl
alOrlarl HarakalcHan (aywub5a, 2,4 \a 6 -HolaHarcla8l), allleellluin® karbonll §ruppa51
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> C =0 e8a btkHnb ol3b reakslyalarl8a k1lr15buYcban bo'l8anl ncbun éasHab [enol
bMan lortalcle§lcl o'raro la’51rlaSbacll

Bu blrlkrta lenol bllan, 50'n8ra yana [lortalcle§lcl blMan konclen5aHanacb ya b.
Fenolnlng lortalcle§1(1 bMan kalllMralllHar 15bHroklcla pollkonclen5aHan!5b1 nalya5lcla
lenollorralcleElcl  5tolalar bo6ll boYacll, wmlarclan pla5lta55alar-IenoplaSHar
(bakeMmMar) ofnacl. fenopla5llar -5anoalllT§ ko'pcblUk lartoularlcla ran8M ya uora
Te*allar o‘rmlcla 15blaHlacl8an Jucla Tubmn TalenaMarcMr. 1/larclan ko‘p Tluclorcla
ken8 15le'tol buywutlan, eleklr 12o0lalblya Talerlallan ya umHMBb (lelallan
layyorlanacll.

1\arora* 8ayollan
1. MakroTtolekunla 51rvklUra51Ml yan<lay paratel rlar baraklerlaycl1?

2. Oay51 poMrTteHarT or8anlk, noor8anlk, eletenloor8anlk, §oTopollTer ya
§eierozan]:url poMTerlar (leyMacr?

3. ¥YuuoH Toleknlyar blrlkralar yanitay 1a5M11Mlanac1l?

4. ¥Yuuyon Ttolekulyar blrlkra8a la’rllberlns.

5. ¥YuuoH Toleknlyar blrlkralar8a O1(1 uan<lay a5051y alartalarnl blla512?

6. Yn"oH Ttolekulyar blHkralarnl 5anoal<la ya LUrTu”biia vl8an u T: xaSlcla

8ap1Hb beHnS.

7. Yuuyor: Ttolekunlyar blrlkralarnl uumyl Tolekulyar blrikralarclan alralllk ya
KatcbllUklaH.

8. Ywuyor! Toleknlyar blrikralarnl o’2:18a xo5 xu5u5lyallarl.
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AMALNY MABHC'YW TbAK

Kuuyonin§ naxaril a8o8lan

Kityown£ nararly a503larl8§a clabllabkl klwyoyly 1m5SbuncHalar klracH.

Kunyo -cHerrn$lry

NaT

Moii(1la

Mo(LLanbu> xoaaaar

KityoY 1y (u3sbuncbalar

Toc!clalar, mnlarnlng larklbl, LUrlL3b!, xosbalarl ya ular
orablcla boralll§an o’28ar15blarnl o’r8anack8an Fan.

aw” 5bakl8a e8a bo’l18an barcba nar5alar bo’Hb,
Toclclalar yaSalacH. Mabalan: plaslta55a ToclclaSlclan-
rucbka, leleyil2or, racHo, kotpyn4er ya b.k., alynrwrty
Toclclablclan-"o5bly, b5aTolyol Korpubl, wuy-ro’r§’or
buyntlan ya b.K. ]15wlar yaSalacH.

x033a8a e8a bo’18an barcba nmarsalar. Moc!clalar a505an
Tolekmnlalarclan ya  bo”bua (alot, o0 ..)
2arracbalarclan 1laSbkH 1lop8an. Ho2:rs:1  kuncla 18
Tln.clan or” Ttoclcla o’r8anH8an. Mabalan: 5wy, nei,
ollln, leT)r, bayo.

Toclclalarnlng blr-bln8a o’x5baycHS8an ya bill-blriclan
Far® "Macl8an bel§Harl. Moclclalating xo55alarl k!Tyo
nu™lal nararllan :kkMa ATF”a bo’iinacH: 1) Moclclawn§
Nrlk X055alarl: 2:cblk, la’'t, ran§, aSre8al bola! (8ar,
Swywnu, uallly ya plarwa), uaynab, etb, 5Suymalani5b,
Turla5b barorallar!, 15511k ya eleklr oYkaruycbanflk,
uoyn”buoslk, ela5HklMk ya b. 2) Moclclanlng k1tyoyly



30»a

Toc!clalarnT§ a8re8a!

bolaH §ar, 3unywuu,

Aanly

bolaH(la Tolekulalarnifg
ko' MrMsH11a5Y1rlangan.

Moleknla

n(oT

Tora ($0$) To(l(la

NrakT K

(arall akT all r)

CoT open (B1r

arall 3k T oM all r

far

T oM akwu

JuuH)

X055alan: Telall, TelalTab, k15l0la, a505 ya atlolerllk,
yonl5M ya M.k.2. Mabalan: 8uy (H20) - 21cbMs: bilr8a
len§ bo’18an 1a’t512, ran§512 5uywnullk, 100°C cla
uaynaycll, 0°C éa turlaycll ya 5SubllTtaHanacll, 1551alk
ya eleklr loklnl yoton oYkaracll, yontaycl8§an, ney(ral
Toc!cla.

ToclclanT§ xo55alarlll o’2lcla Tlya55aTlabbHr8an en§
Tayéa Z2arracba5l. Mabalan: 8bakar 5uycla enlli8ancla
Toleknlar8a ajrallb kelalll ya 5bu blan bilrSa barcba
xo55alarl 5aylatb uyolacll. Moleknlalar alotlarclan
1abbkT1 lop8an.

Tnbal 2aryalllan§an yaclro ya Tanfly raryacllan8an
elek!ronlarclan 1borai eleklronmeyl:iral rarracba. Ho2irsi
kuncla 2000 Man orMy a'ot fan8a Ta’lut. AloT -
8rekcbaclan olln8an bo’lb, “bo’MnTta5” cle§an Ta ’nonl
an8lalacl. Taxtlman 25 a5r (2500 yM) olcln «“nio+ »
L5bmncba51lw yunon fTbsoll OeTtokrH ya ntn§ umslo2l
beykMp lan8a kl1rll8an. Alotlar barcba oflcly vya
Turakkab Toclclalar Tolekmlarlnlng§ larkiblnl 1a5bkrl
yMacrl.

Fasa* bir xIN Toleknlaclan (blr xIM 2arracbalarclan) boS5r
bo’18an Toc!clalar. Mabalan: H20 - 5uy (cM5H1lanSan),
C|2H20y - bbakar, H2804- 5ulTal k13lola, 0 3- oron,
8 - 0lHn8m8m1l1, Fe - lertr, An - olln. Tora Toclclalar
Toleknla5l 1larklbl8a wuarab 2 8urub8a bo’lMnacll: a)
Oclcly Toclclalar, b) Murakkab Toclclalar

Har xMN Ttolekulalarc!an (bar xI rarracbalarc!an) bo5M1
bo’18an Toclclalar. Mab5alan: 0en§12 5uYl, bayo, nei,
lupros, un, brotln 5uy, obakl 5uy, Jer, lalun’, po’lal,
kofe ya b.2. Arala5b Toclclalar baTt o’'r naybaiick 2
§nrnb8a bo’Mnacl:

Tora Toéclaclan ollcby ko’r blMan baiio T1kroskop blMan
bat Tlarylab bo’ltaycl8an aralaSbralar. Mabalan:
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6e(ero£en (Wr  yrth
bo7Tagan) ara/asH
ToXLar

O(kHy ToMalar

Me(alTablar-olnEnmur(

Me(aWar-na(ny Te(al

Allalrop'(ya -

Y8lerocl eletenH lablalcla 4
xM (017105 - C, Orall - C,

Oens12 51Y1, Nayo, 5M15Ma, yocloproyocl 3umyl, aro”, yo§’
ya Ttoylar, benzin, yarelln ya WN.2.
Tora Toclclaclan oclcly ko’r blMan Wat Fan”ab
bo’lac8an arala5WTalar. MabSalan: neid, luprou, un,
brotM 5uy, oMakH 5wy, Jer, lalun’, po’lal, cWlo’yan,
bo’yoular, 50k, clonlar ya W.2.
Toleknla51 blr xM alotlarclan Wosl bo’l18an Toclclalar.
OclclMy Toclclalar Telaltablar2a ya telallar8a boYTtacll.
Bol§’alantaycM8an, ya!Hro® bo’lta8an, 1551k ya
elekl:r 10kKilh éeyyarll oYkartaycll”™an Toclclalar.
Hatta51l bo’lb clayrly 515letracla 22 *a eleten!
alotlarl telalta5 5Wularclan, 11 1a51 (H2- yoéoroc!, J\[2
- arol, 02- k!5lorocl, £2- iior, C12- xlor, He - 8elly,
N6 - neon, Ar - ar8on, Kr - knplon, Xe - k3enon, Kn -
raclon) oclalcla8l 5Waro|Ma §ar Toclclalar, 1 1a51 (Br2 -
brot) 5myn™Mk, 10 1851 (B - bor, C - wu8lerocl, 51 -
Kretty, P - Fo*for, A5 - T15W’yak, 8 - olHn8n8url, 8e
- 5elen, Te - 1lellwr, 12 - yocl, Al2 - aslal) uallls
Toclclalar. Melalra5larclan ior, x!or, brot wb5bal:an
Snycla erlycH, uol8anlarl e5a cleyarll Suycla erltaycll.

Bol§’alanacl8an, yalHrou, 15514k ya eleklr lokin|
yax5M1 oYkaracM”an Toclclalar. Oayrly 515letacla8l
~ol8an barcha eletenl alorlarl Telallar. 1/larclan 1 1a51
(H8 - 51tob) oclalcla8l 5WMaroHcla 5uymullk, uol8anlarl
ualHy toclclalar.

Oclcly Toclclalar ora®Ma allalloplya Tay]u<l

Aynl bir eletenl: alotlnT§ 1mrM oclcly Toclclalar
K0 ’rinl5bcla Tay)uc! bo’Mslh. MabSalan: 1 18lerocl eletenH
lablalcla 4 xIN (01t0o5 - C, Orall* - C, Karbln - C,
Fuleren - Cé6o) oclclly Ttoclcla ko’rrl5SMicla wclraycll.
Ki5lorocl eletenH 2 x (K|5lorocl §az21 - 0 2, Oron §a2i -
03) ko’nwsH1cla.

FoFor eletenH 3 xIM (Ou foor - P4, 012MN fo6for - P,
Oora fo*For - P) ko™nw” HLLa.

01HN8M8n11l eletenH 2 xM (MonokMTk - 8, KoTblk -
82, 86) ko’rrl5M1cla ucWraycll, letlr (a — letlr, p -
letlr), salay (oy ya kulran§), 5elem, lellur kabl
eletenHar Wat 1urM al lalroplk ko’riMi5Wlar8a eSa. 1nerl
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KarbT - C, Fulleren - C60)

I/ Helex \\ O\

i1 AV

B@as

Yaiiro

ProtOn

Ney(ron

8arlar, Salo8enlar, i3W1"or:y ya 1511Ljorly-yer welllWar,
yoclorocl Kabl eleten(larcla allal:roplk ko’nw5bl borlM8§1l
boz1rs: kun8acba 15bollanwaSan. Allolroplk 5Hakllar
unyllla®Mar bMan Fanm}lanacll ya’w allolroplyanlng
5abablan:

1)Molekunla5lcla alowlar 5owwng LrlMcba bo’M5bl.

2) A(ow orbHallanwn§ LUrHcba §1bricllani5bl.

3) Molekulanln§ LU Faroyly sHakMa bo’l5b1.

4) TurM kri5lall pan]ara bo6H LIMBEb1.

5) Har xI ran§cla bo’MBbl ya b.z.

F18ure 1 The rec! clo(5 are prolon5 anc! 1be blve <lof are
nenlrons.

Any a(ow 15 cowpo5ec! o™ a HLe nuclen5 Surromnclecl by
a ”cloucl” ol elec!ron5.1n (be nuclen5 Lere are pro(on5
ancl nelliron5

1-ra5w. plrll ran8M Sbarcbalar-proloniar, bayo ran§H
5barcbalar-ney(ronlaryaclro a(roHcla eleklronlarun§
barakaH

F18ure-2 An alow .Al Le cenler o™ eacb a*ot IMe5 Le
nunclenS Le pro(on anc! LWe nen(ron. Thebe parHcle5 are
collecHyely clubbec! nucleon8.

2-ra5w. Alow. Yaclro -prolon ya ney(ronclan laSbkll
lop8an, a*roFMa elek(ronlar barakaH WMoclalan8an.

arown:n8 a505ly wa55a51 lo’plan8an wwn”ba! raryacll
rarracba  bo’Hb, +lp —NpoOTOH Ba —HEWTPOH

larclan (a”bkll lop8an. Prolon ya ney(ronlar y1§’TcH51
nuklonlar bat cleylacll. Wukldn - Ttu”bal raryac!
T a ’noS1cla kelacH.

—nNpoToH Yyaclronlng larklbly ulsrlll bo’lb, yaéro
rawyacll éeyMacH. Orek LLan olMn8an. Blrlatcbl yok:
clabllabkl c'eSan T a ’non: an§lalacH. Har bH eletenl:nT§
clayrly 515letacla8l Joyla5b8an rauanll prolonlar 50M18a
(en§. un1M§ 7AWy Tas5a51 18a, raryaé: + 18a lens§.

of1—HelTpoH yac!rown§ larklbly LI15T1. Orek LULLan



£lek(ron

At T LUrilamMm

T o

(< ((&>\)

DK LI

\\

Yy

obn8an bo’bb, oraby T[Me8an Ta’non: an§lalach.
Noy*ronlar 50M1 AloT Tab3a5lclan prolonlar 50TnT§
aylnna518a 1en8 ~ = Ar - 2) Ar - nlsbly aloT Ta85a,
2 - prolonlar soii1, N —neylronlar 50M1. T/imn§ ni5bly
Ta55a51 1 8a, raryacb nol8a lens§.

_\e - aneHTpoOH TanMy raryacll rarracba. 11nln§

ni5bly ta55a51 0 8a, raryacb - 1 8a len8. Crek bbclan
obn8an bo’bb, “Yanlar”’, “("axrabo” yok: 0°2-0’2lclan
2aryacbanunycbl cleSan Ta”noT an8lal:acb.

AlorT yaclro5lcla prolonlar ya neylronlarjoyla5b8an
bo’bb, yaclro TaylonMa eleklronlar 1o’x1oy512 aylanta
barakaMa boMacb. Eleklronlar yallro Tayclorncla8l
elek!ron  po8§’omalarcla barakaHanacb.  Po8§’onalar
loHncba bo6b barfMar bMan bel§Man8an ya wlar eleklron
po8&’onacbalarc)an 1aSbkll 1lop8an boYacb. Eleklron
po8§’onacbalar e5a orbllalarMan bo3l bo’18an bo’bb,
bar bb orbballla 2 1la eleklron ]oylasbacb. Eletenl
alotlarlcla eleklronlar po§’onacbalarcla suylcla8l
larHbéa 10’bb boracb:

1822822 p 63523 p 645231104 p 65 524c1|05p 66524 I 45¢1106 p6
75251 46¢1|07p6ya b.2.

, 108\
f‘(i L \ \ \ \ [astap*a Bop3g*
q \ A HOKKIPOH K»*T

i MY5arssk,

1332501 b

A

Trwaua.
3ALUPOB
371eKTPOH N6 nksa

2000 clan 0111y alowlar 1o0’Hy o’r8anllb, larklbl

5ob5bbrM8ancla bar xM o’x5baSbbklar ku2aHlacb. Yallro
raryacb bb xI bo’18an alorlarnln§ Ttuayyan Ln eleten!:
MeyMacb. Tablalcla Tay]ucl bo’18an, prolonlar 3on! blr xM
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1rolop

lio(on

lrobar

Hacpcpy (ab$olymu()

na
Ta88a

nisbly

a(or

bo’18an b)r necba xIM al:or biua eleten( 5ffallicla clayrly
5151eTta8a ]JoylaSbwurl8an. Ma5alan: Yoclorocl eletenH 3 xI
yoclorocl alotlarl (proHy, cblerly, bvHy) Tn§ blr umkuT! bo’lb
bl5oblanacll ya b.k. Oayrly 515letacla bar bl eletenl blr necHa
120lopclan  :bora(  12oloplarnin§  lablalcla  lar"alSanllk
clara]ablclan Foyclalawb, eletenlnln§ nl5bly aloT Tab55a51
(opMacH:

Ar = o MLk Mabalan: Tabry ki51loroa

100%

atOTlarl 0 - 98,99%; x0 - 0,01%; - 1% larklb8a
e8a, k13lorocl eletenHn1ng nl5bly aloT Ta55a51LLU loplns.

Ecb|5b:
+ 0 0
_ 98,99%» 16+0,01%-174-1 /018: 15702
100%

Ar

Prolonlar 50M1 bH xIN a!oT Ta55a51 \a neyuonlar 50ML bar
X bo’18an aloTlar. Mabalan:

[H- proWy,\0 - clWleny, \T - Crlldy, O, L0, r%0

Keywnonlar 501 blr xM aloTt Tab5a51 ya prolonlar 5onl bar
X bo’18an a(oTlar. Ma5alan: "O, 1%F, \%Nee

AloT Ta55a51 bH xI1 prolonlar ya neyuonlar soiir bar X1
bo’18an alotlar. Ma5alan: |“4r, \%K, 20"«

Alotlarnin§ bayl™ly tas55a51 Jucla klcblk boMacll. Bwu
oMcbartlar HO'Z7 k8§ clan 10'5 k8 8acba Bunclay klcblk
shytaHar bllan 15bla5b Jucla ~iy 7. 8buwng wucbun alotnln§
ab50iyul Tab55a51 0’rnl8a 1961 yllcla “ni5bly al!oT Tab55a”
Wsbuncbasl uabu!  Alln8an. Alotnln§ w8leroc! b|rM§Lla
Mbclalan8an ta55a51 nlsbly alot Ta55a cleylacll ya wnln§
oMcboy blrl81 5MaHcla “w8leroc! bIrlU§” w.b. wmSbuncbasl
Nabul uyllin8an. ~ 15bY alot Tab55a (Ar) - alotnin§ uleroc!
birfls1  (a.m.b), alotnln§ Ttas55a blMMs: (a.T.b) cleb bart

yurHMacr.

4 dneMeHIHMHrabcono T Maccacu
Hncoun atom macca (W) —m .
Yrnepog Cwusotonn abcontoT maccacn K

Mabalan: Yoclorocl aloTining ni5bly T a55a51Mlaniylay T 12.

4y 1,674 10-24T _ 1,674 10-24
Ar(H) = - m — — D el T7 = 1,0069 y.6.
[, 166210 "4



BarcWa eletenWarning nl5bly Ta55alarl 5/n wSulcla anlulan8an
ya clayrty 515letacla kelllml8an. 3Wunclay ulllb, ‘'1/8leroc/
b1riA81” (leb, u8/erocl aloT'T'T§ Ta&asl 12 bo’l8an ucllop!
TaswsS'T' 1% 1/12 ulinu8l en” bo’l8an Taxua T\uc/orka
ay/MacH. Har uanc/ay eletenlnT8 T$bly aloT Tasxax/ cleb,
80n ]ixalclan wnTn% aloT Ta$$a$la (en§ bo Tlb, wd%lerocl
birlklancla 1/oc/alan8an o8Ari§¥a ayM/ac. Maszalan: Ar(fFe)
= 55,847 1.a.b., Ar(C1) = 35,453 T.a.b. ya V..

Hac[ipy {ab$olyul’) Molekulyar Ta53a - Tolekmlacla8l atOTlar TaS5alarl
\'n 181y y|8’|nclj5l. Molekulanln§ ab50lym! ta55a51 larklblcla8l aloTlar
noleknlyar waysa ab5olyn! Tabb5alarl yl1§’tcl1518a 1en§. Mabalan: 3uynT§
ab50lyu! ya n15bly ta55alar!M11lH50blayT12.
M(1120) = 2A(H) + A(6) = 2 +1,674 10“24 + 2,658 10“23 = 2,993 miO""2

Mr(H20) = 2Ar(H) + nr(o) = 2ml + 16 = 18

3Wunclay ulfb, Toc/c/an/n§ T$bly Tolekn/yar Ta$$asl cleb, aon
]ixalc/an War uanc/ay Toc/c/a Tolekn/a$TT% Ta$$a$ka lens
bo 'Vb, wu8lerocl birM§lc/a loc/a/an8an bwu'I§18a ayliiacll.
Mo/ekulyar Ta$$a MaT 12C \:olop\ Ta$sa$TT& 1/12 L41$T\8a
m$balan o ’lcMan8aT wclhun “nI$by To/eku/yar Ta$$a”
cleylacl ra Mr bWan bel§8WManacl. Mabalan: Mr(Or) = 32 u.b.,
Mr(Hr304) = 98 n.b. ya U.k.

1.ATOM - MOBbEKYbYAK TA'bIMOT

A808CH181: 1741 yn ni5 oflrr M.Y.boTtono3oy, 1808 yI
T8M2 olT! ].0alYon

Ookhhn:
a) BarcWa Toc!clalar korpubkulalarclan b) Moleknlar eletenHarclan (aloTlar)
(wolekunlalar) iborai ya ular orasMa 1borat, alotlar ya tolekulalar 1o’xloy512
Tayut tasola Taylucl; WMarakallla boYacll. Bu Maraka! ToclclanT§

aSre8al Volall8a ya letperalllra8a bo8’'IM";
V) AlOTlarnln§ Tumayyan Ta3ssas! ya
oMcWat! bor; §) OclcHy Ttoclclalarning
Toleknla51 blr xH aloTlarclan,
Turakkab Toclclalarnlng Toleknla5l1 e5a
War xH atOTlarclan LLrM8an.
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N(oT - Tolekunlyar 14'Tollnsa Hoyru/
1) Moclclant8 k”~tyoy”ty ]lxalclan
bo'lMntaycb8an en§ klcblk rarracba5l -

aloT ckb ayblacb. BIr 1urcla8l alot!ar
KknnyoYiy eletenl: Meyllacb.

3) AlUtlar o’raro blrlklb Tolekmlalar
bo3l wuflacb. Moleknla - aynl Toclcla
larklblnl ya xos5alarlMl Hoclaloycbl en§
K1cblk rarracbacbhr.

5) \r
barakaMa boMacb.

Moleknla af{or  n2lmk512

1

raTon LWWabi anylclaylcba:

2) Tablalcla8l Toclclalatln§ 1urM -
LWranMs1 k1Tyoy|y eletenHar
alotlarlnlng§ o’raro lurMcKa birlki5WL bMan
12o0blanach.

4) Moclclalar o°’r lark|b|8a Ko’ra oclcby ya
Turakkab bo'b5bl TUTK1nN

6) KbnyoY1y reak5lya yaubcla o'raro
la’51rlaSbuycbl Toclclalar Tolekmlalarl
5aylantaycb, alotlar 5a*lanacb ya
Toleknla larklbicla8l aloTlar uay'a
Snwhlanlb yans: Ttoleknlalar VosI bo'lach.

2. MO30OA MAS8A8114114C 5A0bA>LI5H OOM1/1411

M.Y.botono”oY ya 1789 yIl ban5U12 obnb

Keak5lya8a k1l15Wayol8an Toc!clalar Ta55alan y18§ 1u1nist bosll

bo’18an Toclclalar Ta55alan y18Uncr518a 1en§ boMacll. (Yaclroyly
reak5lyalarcla Ttoclcla 1113553511111« 5ac]lawbb cpnuw aTal

CaCO03+ H2804=Ca304+ H20 + CO>

136 18 44

3. MOOOA TAKK1B1IM14C 001M1YUNK OO MM

1801 - 1809 yy. ban5ur k|tyo8an Tb.Pw51.
1809 yy.cla Pw51 Llra Toclclalarning (ark|b| cloTby

Axo”cbMarl: 1748 yI 45 obT1l

A.baynar’e.
0 011151

AMTaycl)

100 98

A$0$c11151

1801 -

ekanirh 15boHab beracb.
Oolcla81:

Har ~anclay lora (s0l) Toclcla nltaclan, sacbon \a sanclay wwullla

obnl5lbclan ~ally narar o’28arta5 rr*clony larklb8a e§a.
1781 ylcla A.bayunar’e 10 xINM u5ul blMan CO2- karbona! an§lclrlcl bo5M cb ya

8ar larklblcla C — u8lerocl ya 0 -

k15lorocl aloTlar!

o’raro 3:8 Ta55a mnl5halcla

ekanb8iwn! atylacb ya “Har “anéay lora bTkTaT 1a5bkll elnYch| eletenbarnlng

Tabb5alarl o’r8arta5 ml5bal:icla boMachb cle8an.

BalYonlcllar Ko'pcblU k ok51cbar, a5051ar, k1510!alar, 1urlar ya klcblk
Toleknlyar or§anlk Toclclalar.



Ber(ollkllar:

AbarlLlyai:

AL08CH151:
(“oLLkan

Ayo No

084r Ttelallarnln§ ok5lcllar, 5ul/icHar, karblc!lar. ko’pcHLLK
~oHsHralar, 51M5Halar, pla51:1ab5alar, re2lnalar ya yn”~on
Toleknlyar blnkralar (YYMB).
Tora Toclclalaring larklbl o’28arta5 bo’18anH81 ncHwun nlarnlng
Tab5351, Toleknla larklbllia8l alotlar Ta55a nl5ballarl, HIr
larklbl HaT 0’28arta5 boMacH. Ma5alan: 5uy-M 20
Tolekn1a51M1n§ ta55a H1b5oblcla 11,11% yoiioroc! aloTlarl,
88,89% K|5lorocl alotlan Ta"HkI elacH. Ma55a n15baH N~0 = 1:8
ya HK

4. KAKKAM 1\15BATbAK 00141

1803 yit T8Mr oMrr ].0alYon.
AS8ar ikkl eleTtenl a(otlarl o’raro LM ko’rlM5Hcla8l Turakkab
Toclclalarnl VbsM~M™a, brincll eletenlnT8 blr xIM Ta55a518a 105
1KKTCL eletenulng§ Ta55alarl MM15ball o’raro bulmn Sonlar nl15baH
Kab| |M5balcla bo’lacll Mab5alan: Arol bllan k15loroc! o’raro be*H xI
blukTa HosM ~Macll, N”0. NO, Nz2os, NO2, N2os. Oxblcllar
lark|bjcla a20:n:n8 blr XM Ta55a518a 10’8 ’r1 kelacH8an k15loroclnlng

Tab5alan nl5baH 1:2:3:4:5 nl5balkabl bo’lacH:
n\o3 no2 n\or

28; 16 14:16 28:48 14:32 28:80

14:8 1-4:16

14:2-4 14:32 14:40

8 .16 124 132 140

A505¢bi51:
("olLb3k

Abarwya(k.

A808Cb|81
ColLEsl

5. HA/IMLY M8BATbAK 0014UL
1808 yMn Fran5lyalk oM T Oey - byu55ak.
Bir xIMN 5Harokcla reak5lya8a kllM15Hayol8an ya Hos[M bo’l18an 8ar
Toclclalarning Ha]rlar! nl5baH o’raro bulln 50nlar nl5baH kabl
boYacH. Ma5alan: 2H2 + O2 = 2H20(bi8) reak5lyaSa 2 Halt
yoclorocl bMan 1 Ha]T ki5lorocl KIMI5Mb, 2 Halt 5uy bu§' ’larl
HosM boYacH, nlarnt§ Ha)Tly nlSbaHarl 2 : 1 : 2 T5bal: kabl
boYacH.
Oonunnln§ yaraHM"H! 8arlar arala5HTalarl o’raro (a’5lriclan
Ha]t o0’28an5H1ant olcHnclan, ya’ni reak5lyan! oYkartay lunb
H|50bla5H 1T ko n 1l bercl
6. AYACAOKO 0014 LHL
811 yI Halyallk oMt A.Aya8aclro.
31r xM SWarolllla 1len§ Ha]rcla oln§an barcHa §ar \a 8arlar
nalaSHrtalarlla Tolekmulalar 50M Hat len§ boYacH. Mabalan: Bil
1 leTperalura ya bo5Mncla 1 1 Yocloroclcla8l Tolekmlalar solll 1 1
ul5loroclcla8l Tolekmlalar 50T8a len§ boYacH.
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>4ortal 3barok (n.5b.)cla barcba 8ar yok| 8arlar
aralabbralarl 1 Ttoll 22,4 | ba]tT e8allaycl| ya Tol!yar balr
cleyMacll, n ¥7 bllan bel8Manacl. K.5b.cla | 10l 8ar yok| 8arlar
arala5bta51 6,02 1023 la Tolekulac!an yokl rarracbaclan (5lruklura
blrMkclan) ibora( bo’ladll\a ~ = 6,02 102 ra”art Aya8aclro 50
cleylMacll. NorTtal SbaroM (n.5b.)cla leTtperalura | = 0°C, ab5olyml
letperalura T = 273 K (KelyT) (T = 1°C + 273), bo3tT P =
101,325 kPa(760 T 1 51Tob ¥51lmnl, 1alrt.) cleb “abul ~MT8an.

Mr &

7. EKYTYABEKT YA EKY1YABEMTbAK 00>4111

A508C11181 XIX a5rning blrcHiyarT! in8M2 oMT1 O alon.

Oo1(1a51: Moclclanlng blr 0§’|rMK *15T yocloroc1yOK| 5akk12 o8Mrllk ~15T
k151oroc! bMan "olcMu512 blrlkacl8an yokl k1Tyoy|y reakSlyalarcla
nlarnlng o’rnini bo5a olacf8an Ta55a51 ekY1Yalenl cleylacll. Ekylyalenl:
1nM5HMNcbas1 lokn WMclan oMn8an bo’lMb, “len8 kucAIT cle8an T a 'noni
bHclMracl ya bu 1nSbuncbanl 1814 ylMcla Yollo5lon Man8a k1rM8an ya E
bar/1 blMan bel§Manacll.

Ekylyalenl uwny 1cla8l n*mMar bMn bl5oblanacll:

1) Oclclly Toc!clalar ekylyalenHnl bl5obla5b:
Ar

Ab Buercla, E- ekylyalen{, Ar- alot ta55a, Ab - yalenillk.
2) Mwurakkab Toc!clalar ekylYalenHnl bl50bla5b:

ook y
SLLUVDKHA
0) 3% = (OH)c
MT.
B)OK
‘artom coHmn
Mr”
r)3ams=

3) Car Toc!clalarnt§ ba]tly ekylyalenunl b|50bla5b: n.5b.cla barcba 8arlar ucbun
ba]nHy ekylyalenl 11,2 1boYacll. O 2 - k15loroc!, 80 2- 5uU11 an§lc!ncl, C 02- karbona!
an§lclricl ucbun 5,6 1boYacrl.
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4) Keak51lya yauHcla k151ola ya a5051arnt8 ekylyalenHnl H15obla5bh: Keak5lya ya’lcla
Kis1018 ekY1YalenW wolekmlyar 7a55a51M1 Telal bllan alta5bln8an yoclorocl aloTlar
solk8a w"ball blMan loplacH. Keak5lya yauHcla a505 ekY1YalenH Tolekulyar Ta55a51M1
K1510la uold18’1bMan alta5H1n8an 8§lclrok51lcl SurmHlar 50718a nl5baH blMlan LLpllacH.

98
QHpo — — —98;
H3POs+ NeOH =NeH2P0s+ H20 -3 4 1

98
3K = — = 49;
H3P04+ 2Ne OH = LLI 2HPO4 + 2H2 ~ * 4~ 2
98
OQHO = — = 32,67:
H3POs+ 3NeOH =Ne sPO«+ 3HD 4 3
78
3/KOT = — = 78;
AL1(0H)s + HC1 = A1(OH).CL+ H20 ~ ' s 1

5) K151o0la uoldH84n1rg ekY1Yalenii:
6) Okb5lclloycb| ya uaylawycblnlng ekylyalelllw bl5oblasb: Ok51clloycblnlng

ekylyalenb Tolekmlyar Ta55a5)T uabul uH8an eleklronlar sof®a wWw”baii bllan
HOplacb. Oaylawycblnlng ekylyalenll tolekmlyar Ta55a51M1 ber8an eleklron'ar 5onl8a

wbball blMan lopMacb.
Eleklrok|tyoY1ly ekylyalenl: FOTyoyly ekylyalenlnl faracley 50MM18a (26,8 a.5) nl5ball
blMan lopMacb yokl 1 atper 50al lok ra’slricla elek{roc!larcla aJralS8an Toclcla Ta55a51

elekl:ro k1Tyoyly ekylyalenl cleyllacb.
eKrpoku:«€e nii

Moclclant§ ekylyalenll bllan Toleknlyar Ta55a51M1n§ bo8 Hallk Fortulasr.

OT_ Mr+x
alf ~ Mr,

8. CE88 00141

AB05CH181: 1840 yI Ceb5.
Oolcla8l: K1tyoy|y Jarayonnin§ 1551ubk eFfekH, Jarayon bH elapcla
yokl bir necHa elapcla borl5H1éan ually narar bH X
bo’lach.
Mabalan: Pb+8+202-> Pb804+ 219,5 k1

Pb+ 8 -» Pb8 + 225 Y
Pb8 + 202—»Pb804+ 197 ¥
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Eletenl:ar 2arraclalar:

\p - npoToH,npoTuit (eogopos aTommsabpocun)(1932 wn Pesepdops)
on - HelATpoH (1932 N T Yeasnk)

- ¢oTon, (1\\r)épyrwk (1905 0 iHW TeiinH)

- HelTpuHo (1931 iun Maynu)
_°e - 3neKTPpoH, (/?-) - oeTTasappaya (1897 iiw TomncoH)
+°/? - no3nTpoH (/?+) (1932 iiw AHAEpCOH)
\a - angpa sappayva,\H2- rravit aTomagpocu (1868 inn XKaHceH, ®paHknaHg,/loknep)

BJlor bir efetenllan bo5bua51Ml oH3b muclAuvn unln§ pro(onlar 3onln| o’28allrl5b
Kkerak bo’lacb. Eletenl alotrlnln§ o0°2-0’2lclan nurlatbbl racWoakii™ eTTii3N
peyMacl. KacWoakWy erwrll®H nalMla5lcla alfa ya bella rarracbalar (eleklrotagnll
10’1a1m) alrof8a 50cblMac.

+lp+-1e on+V on + +xP + _?e
+:P -» on+ +°% 1n -+ +p + _°e

Yaclrolar parcbalanl15H1 na(ya5lcla 1urf1 X Jarayonlar 50ckr boMacr:

1) a - etlrllU5b. 08Mr eletenllarc'a (ta55a51 200 clan ka«a) kuralllalll, buncla
eletenlning§ raryacll 2 1a8a, Ta55a51 4 la8a katayacll: 4.3 -» $I|3"+ \He

20Tk -* 2||/?a + \He

2) p_- etlrli5b. Bunclay )arayoncl!a yaclrocla§l neylron prolon ya eleklron8a
aylanacl ya kaia ener8iall eleklron vyaclroclan o(lUb cbuwacb. HosM bo’18an
eleten!nlng raryalll bLlla8a orlacll, Ta55a51 o’r8artayll. (robar bo3l bo’lalll

TT xp+ -ce A3 ar+no' +

3) p+- ernll”~b. Bwunéay )arayoncla yaclrocla§l prolon neylron ya porll-on8a
aylanalll ya kala ener8iyall porllon yaclroclan o!llb cllUfacH. Ho6lN bo’18an
eletenlnlin§ raryalll bllla8a katayalll, Ta55a51 o’28artaycll. 1lrobar bo6ll bo’lalll

+!P on + +ie Y3 -».y-"9'+ +°%

4) K - orblalcla8l eleklronnln§ yaclro8a “amula$il” (“~atral~LU™) yaclrocla§l
pro:onn:n§ blrl yaclro8a en§ yaaT orbKalllan (K - uaya!) eleklronnl blnkHnb ofl5bl ya
ney(ron8a aylanl5bl8a ollb kelalll. Hosl bo’l8an eleten:zmn8 raryacll b|lla8a
kaTayacll, Tab5a51 o’r8artaycll. lrobar bo5MN boYacll.

+P+ -?2e \n +V p + le-*x_p’+ «V

5) y - nurlanlSb. Oclallla yac'ro urM eTTM~LL ar Sollr bo’18ancla, 1vrll ener8ayall
2arralar HoslM bo’lacll Bu ener§lyalar lar™l eleklroTta8nll 10’177 ener8iyasi8a lens§,
ya’ll§aTTa nur cleylacr.

3unMy raclloakHyTlk:

1919 ylcla blrincbl bo’lMb yaclroyly reak5lyan! 5un’ly rayY15Wcla E.Kererllrc!
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anyMag| Jarayoncla kuralllcl:

r7/) + 2#e -> 30 + 1P Jarayonw uilsya kKo'rT15b1 7~(.a>p) a0

Mayru yura5lclan le5llar

1. Caluber L1 cleb alalach8an LUr LW r30rnHrO larklblcla malrlynll§ ta55a
nmsH 16,08 % 8a len8. Bwu LUr larklblcla necba 101l 5uy bor?
A)6 B)8 C) 10 3) 12 E) 14

2. Tet'wr (111) 5ullal Fe2(804)3-nH20 LUryYbMa ollin8m8m/1 bHan letlrnif§
Tassa ulnsbl 37,0% 8al en§ bo’153, n wn§ ~1ytaH uwancba boMacl1?
A)8 B) 10 C) 12 3)6 E)9

3. Benlly 120lopl 4Be blna a —2arracbanl yuMb ya ney!ron cbluarlb, uanclay
eletenw1n§ 120lllpi8a aylanacl? A) 8C B) 6C C) 4V 3) “A E)'SB

4. (uylcla8l reak5lyanlil§ len§lata51M1 LlISallan§ ya 28 § arol8a a - rarracbalar
yo8’clrHEancla, necba §raTtT Kl15lorocl bosH bo’I6binl bl50blans.
Yy +a*;.0+1H A) 16 B) 17 C) 32 0O) 34 E) 36

5. 138 § LUrnbul ko 'k obbb ucbun elarM tluclorcla8l Lii2Muyon L2t ... 1:eTlr(M)
Sulfal blMan reak15lya8a k1M15b15b11orlr.
A) 94,7 B) 119,4 C) 106,4 3) 121,2 E) 156

6. “Moclclalar Ta55a57T§ 5aylanl5b yonun!” w M. V. botonosoYclan bexabar
ancba8lna keyln ... kasbFelllk
A) 1 P. Prus{ V) E. franklencl
8) Ya. Berl5elllu5 3) P. Boyl
E) A. baynare

7. ...”k1TyoY1ly reakl5lyalar nmalyab5lcla Toclalarnin§ tas3a3! o'r8aracll”, cl!e8an
nolo'§'rl xmlo5a8a kel8an ecll.
A) I'ran™ur oMtl 1 P. Prus*
V) Ta5b?ur 1MN8Mr oMrw K. Boyl
8) Tabb?ur lrarllvr ofTtl A. baywnare
3) 3byec! olMT1 Ya. Bell5elln5
E) rv5 o711 M. V. boTtonosoy

8. “Moclclalar Ta55a51M1n§ 5aulanlSb sonunl” w A. bayunareéan ancba8lna olcln
... Kasbfelcrl.
A) 1 P. Prus{ V) E. franklenc3
8) Ya. Berl5ellin5 3) P. Boy1l
E) M. V. b0TOMO50Y
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9. ..”kltyoyly reakl5lyalar malyaslcla Toc!clalartn§ Tassa3! o'r§artaycH”,
cle§an 10'8'n xmlosa8a kel8an ecH.
A) 1"ran1512 oMrT ). P. Prus!
V) tasbHwur 1M8H2 o1l K. Boyl
8) ru3 o1l 3. |. Menéeleey
0) 3Hyec! o7l Ya. Bellselllns
E) rus oM 11 M. V. bOTOMO50Y
10. Arol (1¥)-ok51clning «k13lorocl 15HHrok1512 T0'l T luclorcla8l KOH
erkta518a ynitlNsHMan 0,4 1ol kaHy n!lral HosM bo'lll. Bwncla yana uanclay Toféa
necHa §ratTt HosM bo'lacM?
A) bo"H"a Toclcla HosMboYTaylLl
V) atTtonly §lclrokslcl - 35
8) kally nkrk - 34
3J) arTlak - 34
E) nHra! k151ola - 50

KityoY1ly reaksiya 4urlarl. Anor8anilk to(1(lalarnlin§ TuH1T 51ln/larl

Ki1tyoyly reak5lyanl k1tyoyly Fortulalar Y05Ha51cla Moclala5H k1T1yoyly len§lata
<leylMacH. K1ltyoyly 1len§lata sanclay Toclclalar reak5lya8a kIFISHISHIM, uvanclay
Toclclalar ya uanclay tluclony MMiSbkalcla HosMbo' TBHINL ko'r5a*acrl.

Har blr len8lata 1l1en8Mk alotaH blMan blrlaSH8n !kkl Li15tclan Llora*.
Ten8latanln§ cHap ~15r78a reak5lya8a ktbHayol8an Ttoclclalatln§ fortulalarl, o‘n§
A15718a eba reak5lya nalyaSlcla HbsM bol8an Ttoclclalarwn§ Fortmulalarl yor[lacll.
Ten§lata 1url5H ncHun clabllab boS5blan§'lcH Ttoclclalar ya VbsI bo*lacl8an Toc)clalar
yorlUb, ora518a 51relka L0 ‘ylMacrl:

2A1+ 6HC1—2A1Cb + 3H2

K1ltyoyly reak5lyalatl bir necla a5051y LlrlarSa ajraH5H TuTkT.K1TyoY1ly
reak5lya 1urlan: blnk15H, o'nn o MsH, alta5H1M15H, aJral5H, polTerlanl8W, ok51(11an15H
uaylannsH, enclolertlk reakSlyalar ekrolertlk reak5lyalar8a rwSollar kellrin§ ya
ularnl 120M:an8§.

Ok51clMar cleb blrl k15lorocl bo'18an 1kkl eletenlclan larklb lop8an ToclclalarSa
aylllacrl.

KltyoY1ly eletenHar 300 T1n8c!an ollly anor8anlk blrlkralar HosI uflacll. Bu
blnkrtalar, a505an, suyl<la8Mar8a (4 ~tF”"a) bolllmacll:

1) ok51cMar; 2) a5051ar; 3) k151o*alar; 4) lurlar

K1ltyoY1ly xo55alan8a ko'ra okblcllar a3o”ll, k15lolall \a aTFo”er oksicllar§a
bo'lnacll. Ok51cllar a505an 3 xIM yo'l bllan ollnalll:
1) oclcly Toclclaning k!5lorocl blMan blrlki5HI:
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§+02-> 802 4K + 0 2—>2K20

2) Murakkab Toclclalarnl yoncllri5H:

CH4+202 CO02+ 2H2.
3) Kl5lorocll blrilkralar-karbonallar, nllrallar, §lclrok5lcllarmlM8  §12cllni8ancla
parcHalarnSbk

CaCO3 -mCaO + C02
2Cun(K032->2Cn0O +4 1L 2+ 02

2Fe(OH)3 —Fe20 3+ 3H20

K18lolalar cleb cr55015HanSancla kaMonlar 51lliicla faal yoéoroc! lonlarl bo5M
bo'lack8an eleklrolllar8a aynlacll.

K151olalar k15loroc! ya k13loroc!512 k151olalar8a bo'lnacll:

Ki15lorocIll k1510lalar - H2CO3, H2803, H28 0 4, HMO3

K15loroc1512 k15lolllar - HF, HCb, L, HBr, H25.

Ki15lorocIlM k1510lalatlMg ko'pcb1M81 TelllllTa5lar ok5lcllannl 5uy bllan o'raro
1a'51r elHrlb ofMnacll. MaSalan:

803+ H2 H2804
1P0 5+ H20 —>2H1403

K15loroc1512 K15lolalar yocloroclnl Telallta5 blan binkn3b ya 30'n§ra
yoéoroclll blrlkranl 3u\'cla erlH5b yo'll bllan oMnacrl.

K15lolalar suyuyliklar yok: §alll§ Toclclalar bo'lacll. 1/1arnT8 Ko'pcb1M81l 3uycla
yab5bl eriycll, erlvnmalarl norc3on !a'tM bo'lacll, o'51TMk ya bayyon {o'altalannfl
yeTHacl. 1laktu5M1MN§ ko'k rang1Ml ul2Msa o'28aMiracll.

A3zo03lar cleb cl55015Man8ancla antonlar 51Maiicla Maua™ §lclrokblcl—lonlar bo5IM
bo'lacM8an eleklroMllar8a aylMacrl.

8uny8a erlycll8an a505lar, ya'nl 15buorlar Telll Mart yok: nlatln§ oxslcllarlll
3y blMan o'raro 1a'’51r enlrlb ollnaclT:

2N3+2H2 -» 2lUOH + H2T;
Ma2d + HO -> 2L 0H.

8uycla kaT erlycl8an yokl entaycl8an a505lar bllyo511a yol blMan, 1e815bI1

LLI21arn1ng 5uycla8l erlitalarl8a 15buorlar 1a'51r e«1M5b yo'l blMan olMnacl:
Fe804+ 2NeOH -> Fe(OH)2 + Ne 2804,
A1C13+ 3KaOH -+A1(0H)31 + 3HaCl.

Ab5051ar TclMkalorlar ran8tl o'28alluracl: §12 lakTn5M1 ko'K LLI58a, rang512
lenolialelnnl pu™bH ran§8a knkacll. 1/larnT§ ko'pcblls: §12cMrM8ancla parcbalanachl:
Cn(OH)2-» CnO + HO

2Fe(OH)3—Fe20 3+ 3H

Twuxlar cleb cl55or5Man8ancla TellllarnT8 kaHonlan, 5butn8clek, (MH4+

attonly kaHon!) ya k13lola uolcl8§larlling anlonlarl bo5M bo'lacl8an elek*rollllar§a
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ayHlacH. Tark!b18a ko'ra lurlar umylcla8l Llrlar8a bo'Tnacl: o’Ma LWrlar, norclon LUrlar,
a303l LUrlar, yo'sHLU2l1ar ya koTpleks LUrlar.
Turlar *uny 1c1a8l nsmHar blMan ollnacH:
1 KOH + HMO3 —aKKHO3 + H20 (Heylrallanl5H reak5lya51)
2. K15lolalarnln§ a505MM ok51cMar bMan o'raro 1a51ri:
H2304+ CnO -» Cn§04+ H2;
2HKO3+ 1IMi20 *m2Ne ~03+ H2.
3. K15lolalarnin§ LUrlar bMan o'raro 1a’51rl:
H28 + CnC12-> Cwun8| + 2HC1,;
HC1 + NANO03 -»» KaCl + H”"03
4. 1kkka LU xIM L2k o'raro 1a'sw:
Ne 2804+ BaCl2-> Ba$04| + 2KaCl;
KC1 + NeNO3 -> KO3 + NeC1.
5. A5051arwn§ k15lolall ok51cllar blMan o'raro 1a51rl:
Ca(OH)2+ 802-> Ca803+ HX;
2KOH + 8H02-» K28HO3+ HX.
6. 15Huorlarnt8 LUrlar blMan o'raro 1la'sin:
3KOM + feC13-> 3KC1 + Fe(OH)3;
2Ne OH + Cun804->Ne 2804+ Cu(OH)2|
7. A505M ok51cMarn1ng k151olal ok51cMar blMan o'raro la'’s1n:
CaO + 8H02-» Ca8lO 3
BaO + 803--mBa804
8. Melll1larning Telallra5lar bllan o'raro 1a’51ri:
2K + Cl12-> 2KC1;
2W +]2~*2Ne T
9. Merallarning k15lolalar blMan o'raro la'51r!:
2Al1 + 6HC1 —2A1C13+ 3HZ;
fe+2H"03-> Fenr03)2+ H2.
10. MelallatT§ LWrlar bMan o'raro la's1nm:
Fe+ Cn804—FeB804+ Cu;
2n + M (W 32->2n("03)2+ N1.
Oclallla Wrlar uaiily ToclclalarcHr. 8uycla ermycHanl818a uarab ular erlycll8an,
kaT eriycl8an ya erltaycl8an LUrlar8a bo'lMnacH.
Kityoyly reak5lya Llrlan: blrlkl5H, o'rln olkH, alta5HT15H, a]ralfsH,
polTerlanl5H, ok5icMan15H  uaylanHS5H, enclolerrwk  reakSlyalar  ekrolerTlk
reak5lyalar8a t150l1lar kellnn§ ya ularnl 12oH1an§.



Anor8alwk Toclclalarwng TMH1T 51nMarl8a (Klasler LL2T§).
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Fuxborii nllocA:

XalrKunTtg >'oTlnwlin  J1loleknltar
(rlrlan Ta55as
KaCl

Kars0,

Kar30,,

KaHCO,

PTbori nlloM:

Xaln\"Ttn§ XoniatsM  Molekulyar

.! n2lan 111155351
N301 Kary xlor 53p
Ka.503 McMy 5LUA 126
Ha,50,, KrMyra”al 142
LLIHCO03 KElny 84

arokarbons!

01kii51n Kanyo\ly

X0 55351

OLLMwu Mwyoxay
X0O55351

~AMOH+HMN-)
MacHe-O

Ma-BHO;-
H:$0=
-Kb30* +
H:5HO,
X3;C03+
H;$0*



ErlTalar ya nlarning xo88alarl
1kl yok! bir necHa kotponenllan ibora: ualls yok! 3umyuy Soto8en 515leta
erkta cleb alalacH. O'r a8re8al HolaMT enlrta8a o'ikazacH8an Toclcla erkuYcH!
bl5oblanacll. Har uanclay erllta erllllycHl ya ermycH1 Toclclalarclan 1boral bo'lacH.
Moclllalar cHe8ara512 erl8anicla erlltaiia eri8an toc!clawng loi2 tluclorl 0 % <3an 100
% SacHa boMacl.

Bunclay xollarcla ermycH1l ya erllllYcH1 ora5lcla8l aylrTta yo'uolacH. Bularclan
151a8amiT 12 enlYcH1 cleb yabul ylMHAMr TTK1n. bekT Ju<la ko'pcH1Mk Toclclalar
ayw leTperalllracla Ta'luT cHe8ara8a uaiiar enycH. Ma5alan, uy letperalllra5lcla o3H
LLI'21 M8 5Suycla8l erllllla5l WaCl nT§ nMlsgon HecH uacHon 26.48% clan oHTaycll.
Erlitalarning 12lkayly XO055alarl (ta5alan, uayna™H letperalllra51) erl8an Toclcla
LAclon orlldy: bHan o'r8aracH. KwuplncHa, en”~ta Ho6ll bo’l8anéa Ha]tr ua
ener8elkaY1y o'28an5H1ar yur beraé:. Ko'pcHLUk Toclclalar erktalaTtT§ KlTyoYly
X055alarl erl(tacla ervycH1 Tocll Tillclorl o/lisH blMan kaT o'r8aracH.

Erlltaning yokl erilllycHinT§ Ta’lut o84rMk Tluclorlcla yok! Ta'luT xa]rcla
en8an  Toclcla Tlaclorl erlltanln§  konSenlraSlya5l  éeyllacll.  Erlltanin§
kon5enlra5lya5tl bn necHa n5nMa 1FoclalaSH TuTkln.

Har xIT kon5en{ral5lyal erHTtalarnllayyorla5H u5ullannl bU"H Vbbly-biolo81k
ya 5Sanllarlya-8181lyenlk Tullixa515larnl atally 15Hlancla en§ rarur otMlarclan biliclr.

KisH or8anl2tlcla8l biolo8lk 5Suyuulklar-son pla2ta51,Mtlra,05HL020n0
5H1ra51,51yclk ya bo™Hua oa5M1larnlng,MplcllatlM§,karbon 5nylatlMg,li21larnT§ 5Suycla
en8an Turakkab aralabHrta51<[Mr.1/1arnt§ tluclony awula5H nalyalanclan xa5lallknl
Lnn: anlyla5H ncHun FoyclalanfacH.

Or8ani2T8a ywuborMacl8an iion-cbTiorManM Hartta51 or8ami2T8a anly
kon5enlralslyall erllTta Hollcla yokl porobHok Hollcla ymbonlacll.Blolo81k erktalarcla
en8an Toclclalarnl 7 luclorly narora! yll*H oruall or8anl2tcla boracl8an blokltyoyly
Jarayonlarw narora! ALLMH TuTk1n.
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13blar clUsan3Hw narora!: ylU~H”rol-TuHkwWw nuHoFara sAlU$H,02:9-oyua{
TaH5n1011arlMl 13letol8a yaroullll§1nl bLLBH mncHun anly konSellral5lyall erMralarclan
loyclalanfacll. 3Hu 5ababll bo’lalak 5HIMbkor,enl:talar,mlarnlng konSenlral5lyalarl ya
kon5enlral5lyalartT8 Wbclalanl5b uSmllarl 10°§°m51cla8l Ta'luTtol8a e8a bo’IBIMN
Kerak.

1kkl yokl bir necHa Toclclaclan 1bora! bH J1M5M §oTto8en 515letalar8a
erlitalar Heb alalacl.Har uanMay erHTta ermycHlerlulyYcH1 ya wlarnt8 o'2aro
1a’51Mclan HosM bo’lacM8an TaHS5mlollarclan Lloral boYacrl.

Enlta Ha]tTtT§ barcHa A151icla k1tyoyly larklb ya Twk Ho53alan blr H1
bo’laclM.En5Hcla o’r a8re8al; HolaHnl 5a™lab solmYcH| TolMMa ko’pTcHa erl/nycHl cleb
uabml sallln8an.ErHtalar mucH a8re8al HolaHcla sallu”myuy ya 8a251ton bo’lBHL
TMTK1N.

Oallly, erkralar Telallur§lyacla,5lotalolo8lya  atallyoHcla  TuHI1T
aHarwya*8a e8aclr.l/1ar§a TelllMarmn§ bazi soH5HTalan(tabalan,ollln blMlan T 15
NoH5HTa51)11501 bo’lacll 015H10™ Ho’lal8acla ya Hbllyo! atallyoHa ko’pro® suyun”
erMralar 15H1aHlacl.0on,05Hs020n 5uynul§l,tecla 5H1ra51,Mtla,Hujayralar I1cHlclaSl
Suynulklar 5uyn” erfralar8a, 1501 boYac/l.

1Nar oubMlar,Mpolcllar,u8leyocMar ya LU2larnin§ aralaSHTa5lclan iboraidT.
Eng8an Tocl(lanln§ rarracHalan sanclay bolalcla ya sanclay kalla-k1lcH|klMkcla bo’TsH|8a
~arab erHtalar ncH8a boYrtacll:
1.Molekunlyar-cM5per5 erkralar.
2.1on-cleSper5 erkrtalar.
3.Kollold enlTalar.

Molekulyar cl5per5 erHTalarcla,erl8an toclcla 2arracHa51M1M8§ kamall§ieri8an
Toclcla Toleknla5LU1 kaiial8i8a len§ bo’lacM.Bun8a 11501 ulllb 5aHaro2ar C]2H220y,
nT§ 5Suycla8l erkta5inl olMsHTuTKLN.

lon-cMb5per5 erltalarcla, en8am Toclcla ?2arracHa5tl kaialls:  10lMTHIMS
Kaialg:8a 1en§ boMacl. CHunk! elek):rolll Toclclalar erfTacla ion HolaHcla bo’lacll
Bunga rmso1ullb o5V 21 erkta571 KO'rl5H TM W KT.

Kollolcl erlralarcla enS8an TocMa 1-100 nT Ka«allkcla8l rarracHalar8a
a)ralSan bo’lacll M1501 wullb ou5Mning 5uycla8l erMTa51Ml ol TuTkin(nT-
nanotelr.1n7-10'9yokl 1nT KOAOQL1A°-10'45T ).

M1501: 20% M H2804 erTanl 20HMSL 1,14 §/57° 8a len§. 8Hu erktatn§ Cr,
Cnya Ct| kon5ellra*51yalanw anlsalang

YecH15H. C1 ya Cn kon5enlral5lyalartl lopl5H mcHwun 11 erktatn§ Tab55a571
bLLI'H Kerak.

MeTta=Ve-Ta’'§ = 1000 11 -1,14 §/t1 = 1140. Bk 1kr 20% erkTac!a§! H2804
Ta55a51 T(H 2804)= 1140- 0,2=228 §
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Yencll CT anlula5H ucbun 228 § cla§! H2804 nt§ Tollar 3o0TT CnucHun
ekYYalen! 1a55a51M1 KOpl5b Kerak.
M(H2304)- 98 §/tol, T e(H2304) 98-1/2=498

OeTtak, CT1= — =2.33; Cn=— =4,66
98 49

yok! Cn=CT1+2 = 2,33 = 4,66.

Erktatn§ Ttolyal (Crt[) konbetralblya5lnl awuylabb wcbun wunl Ttab5a51M1,
keyln 1000 § erkmYcblcla erl8an ToiiclanT§ rTuclonw HOplSb kerak, Benl8an
T a’lnTtollarclan T a ’1nTkl, bar blr 100 § 20% erbTaiia 20 § H2804 ya 80 § H20 bor.
PeTak, 80 § H20 cla20 § H23 04 bor bo‘15a 1000 § H20 cla X8 H23 0 4 boYacl.

R = 250; x= 2508
80
encH 2508 H2304 c3s: Tolar 50MIM (toclcla Tluclortl) KOpatlr:
€17 H L&

Er'Mrta «kOM5etral5lya51M1 1foclalaSbnl blr wu5uMclan bo”bua wn5ul8a uUay*a
bl5obla5b wucbun T[|2ik kaHalklarnl o‘raro bo§‘Malk Fortulalarlclan Foyclalanl5b

TUTKT.
Y/(%), C1, Cnya CT| kalalk!ar “nycla§lcba o‘xaro bo§Yan8an:
r__ 10-8-v/
-T= M
Cn= 10-6-YY
Ta
1000-X
T M(100—XV)

Buncla §-erlltanll§ 21cbM§l, 8/513;

\Y-erlltacla81 Toclclaning ta55a ulmdbl, %:;

M-en8an ToclclanTt§ Tolyar Tta55a51, §/7101;

T e-eri8an Toclclanlng ekylyaleT Ta55a51, §;

EWULTMABAKMMO KOK3EXKAT81YAS81

Enlta-erinycbl, erl8an Ttoclcla ya ularnin§ o ‘raro la’5lrlaSbuy tab5nlollarlclan
lboral bir]1ns5n WrMTaclr.

Erktacla Toclla Tolekmla yokl aloT8acba boY8an bolallla Tayclalan8an
bo‘lb, 10'9 T alro/icla yok: unclan klcblk o‘lcbatlarcla bo‘l8aw wucbun erkuycbl
Tolekunlalarl orablcla 1a*51tlan8an, lart]al8an boYacll. Ma5alan, aplekalarc!a§l yoc!nT§
5plricla8l erllta5lcla yoc! Tolekmlalan 5pll Tolekulalarl oraSlcla larual8an boYacll. Bu
erHra Ibréan o‘18ancla becb nar5a uolrtaycl. Bu erWTtalar baululy erllrtalar
cleb alalacH.
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Erktalar 3uywmy, sally, 8§a251ton boYacM. 3mymy erutalar8a: L2, uanc!,
5plMnlné 5Swycla8l enlta51; gqa«ly enlrtalar8a: Tellllarnt§ 1Mla bwuywutlar,
clywralyutln kabl uoH5HTalarl; 2a251ton erHrtalar8a: Hayo yokl 8a2larnln§ boHua
aralaSHTtalarl 11501 boMacll.

ErHralar Hosl bo‘MBHIcla 15514k yuHIM5HL yokl cHIALSHL kv2aHlacll. EnlTalar
elek!r loklnl o ‘1ka215H1 yok1yax51M oYkarta5M8l TM TKT.

Erkralar Ttexanlk aralaSHtalarnt§ Hart, kltyoyly brtktalartn§ Har
X055alarl8a e§a boYacll.

1-Jaital ErkTalarnT§ xo88alan

Mexanlk arala$llita ErflTalar KilTtyoYly bTKTa
o ‘28awycHan
0 *28aruycHan larklb Oolrly Lrkib
larklb

HosMbo*18ancla 15511k
cHILI5HL yok1 ynHIM5H1
KnzaHziraycrll.

HosMbo‘MbH 1561C)k cHiy1sH yok| yuHIM3H]
bMan soclr bo*lad

Tark/bly Li157lartl IMwk

Tarklbly L15tlannl li2ik w*ullar yorclarrncla
msullar yorclatlcla aJraHb

ajraH5H TnTk1mM
boMrTaycrll

ErfMTalart artalyolla wuo‘llabHcla erlSan Toclcla 3Hu erllta Ta55a51nln§
~ancHa tluclonnllaSHkM uylbHINL bUMH TH1T aHaTtlyal8a eSa.

ErHTta 1larklbtl (xu5u5an, en8an Tollcla Ttlyclortl) LM wumSullar blMlan
oUcHayrtr (ta55a ulvsHL yok) lolrlar) yokl o‘lcHatl (kon5Senlral5lyalar) kacaHklar
blMan HoclalabH TM TKT.

ErHTtant8 rarklbly $157lan cleSancla blr aralaSHHrLLSHIclan erTta HbsM
bo‘lacM8an lora Toclclalarml 1m5HMN15H1T12 lorlTt. Buncla ko‘proy rrclorcla8§15tl
enllYcH1, o2To LI Tluclorcla8151nl en§an Toclcla cleb uabul yMartr.

Turlar ya nlarnt§ erWtalan.

Oclalcla k1tyoc'a kon5enlral5lya 1 08‘1rflk ~15T enlTa-c!a Tay]uc! en8an Ttoclcla
Tab55a ulvbHlarlcla, 100 § erHTaéa Tay}ucl erlSan Toclcla lolrlancla, 1 / erHTtaHa
Tay]uc! en8an ToéMa 10 “1lan yok! ekylyalenllan oruall IMbclalamacrl.

1 Engan TolMéa tluclorl erlltant§ mturTy rro“clon8a nlbbalan loi2 X15o0blcla
Moclalanacll. ErHTa konSenlra5lya5Tl loi2 blan IfoclalabH ucHwun 100 8r erHracla
bo'18an ernycH1 Toc!cla Tluclon x150blanacll.
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bu yercla C% - erlltanln§ o84rlk loi21, a-er:8an Toliga 08'1rH81, y-enllYcHTTS
o§8'1rH81. Eruta konsenlrabSlya5lnl Tol-Fol2lar blMan 1&clalasb wcbun 100 ToOl
en*tacla bo'18an ewycbl Toclclanlng Tollar 307 x150blanacH.

C%= 100%

A, +n2

Bu yercla C% - erHTtanln§ tol foi2: b - erl8an Toclitaning §raTT Tolekula

§2 - enSan Toclclanln§ o84rM8, M2 - wutn§ Tolekmlyar o81rM8L, nr
erlllycblnlng §ratT Tolekmlalar somi.

§,- erilllycbin 7§ o84rMnsg1, M - erilllYcbirurg toleknlyar o§'1rrsi

2. 1MrerHTanin§ en§an Toc!cla Tlyclorl §/T0150M1 bMan 1Msclalani5bl§a Tolyar
kon5enlra5lya éeyMa/l ya M barfl blMan bel§Mamacll. ASar 1 1Hr erllvacla 170! Toc!cla
eri8an bulsa 1M, 210l Toc'a erl8an bulsa 2M erHTa cleylacH. Molyar kon5eTraslya
umylcla8l !'brro'la blMan 1roclalanacH:

%Cun = m000
n M-y

buncla Cn -tolyar konSenlra51lya,;

L - eri8an Tocizaning §rarrlarcla Fociaian8an ta55a51

M - Erl8an toclclarnng Tolekulyar 1a55a51

V -erHTtatn§ tMMMlrcla 1roclalan8an xa]tl

3. BIr 1Hr enltacla8l erl8an moclclaning tluclorl SarTT-ekY1lYalenllar 50ML bllan
Moclalanl5bl8a nortal kon5Senlra5lya cleylacH ya H barll bMan bel8ManacH. A8ar 1 1A
erktaila 18r-eky Toc!cla eri8an bulza, 1H, 0.1 8r-eky Toclcla en8an bul5a,
cleblnorral. 0.1H erllra cleylacH. 1Mortal kKon5enlrabSlya kuyiéasi [orto'la bllan
1lroclalanachT.

%C« =—~--1000
M =E

buncla Cn - nortal kon5enlra5lya

T - erl8an Toclclanlng §raTtTlarcla WMoclalan8an Tta55a51

E - en8an Ttoclclanln§ §r-eky

M -erHtawn§ 11 cla 1roclalan8an ba]tl

Bir TAMMNLr erHTta larkibicla8l enSan Toclclanln§ 8rattlarcla [MbclalanSan
Tluclon8aerktant§ Mn cleylMacH.

T=E*1M/1000 §/T0l

bunéa T- Ha, N - erlltant§ nortall§1, E - erl8an ToclclanT§ §r-eky.
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TkHa3Ma nortal erWrtalarclan foyclalanlSb kerak.
Y, TM|=Y2/2
bunéa VI - blrllcbl enltanTt§ balrl

N1-Bbven*tanT£ norrallls:

Yr - ikkincbienltanTt§ baltl

N2 - unln§ norTa:lk:

9anly Toclcla erllllYcbl8a LLUSbinl8ancla unT§ lonmlar! yok: Tolekmlalarl
erllnycbl TtoleknlalannT8 umlblan8a lorlllBbl nalyaSlcla erlSb pro5e551 boSblanachl.
Erl5b yasHcla erl5b ]Jarayot8§a uarbbl krl5lallanlbb Jarayonm: bat 50cMr boYackl.
ErllTa8a n!8an rarracbalar uanly ]157 s:M blMan ncbrabb8ancla uallls )1578a HOMMLLb,
kaylaclan krl55lallamacll. OeTak, bu yercla 1kkl KaraTa KarSbl pro5e55 boralll. 9a“Hab,
erl5b pro5e5c lerlaSbacll. Ma'luTt yau! ulSanclan keyT 1lkkala Jarayon le2Hklarl blr-
bT8a barobar boTlb uolacll, yanl b!r Sekunclcla necba Tolekmla erl!ta8a o0'l5a,
S5buncba Toleknla uaylaclan kril55lallaracll. yaulcla erl8an Toclcla blManm enTay
uol8an Ttoc’cla orablcla clnatlk Tuyorana! uaror lopacll, eri!Tta 10'yinacll. 8bwuncla
AWb, eritay uol8an Toc!cla blMan cbek512 uros yaul blr8a Ta”uc! bo'la olacll8an,
ya'nl Tuyoranallla LracM8an erllta 1o'yin8an erllTta ieyrlacrl.

Moclclant§ blror erlllYcblcla erly oll6b xu5u5lyaH 5bu Toclclanln§ ermYcbanl§l
cleylMacll. MocMalarnt§ eruycbanls: ermycbl Toclclanll§ ya enllycbTT§ lablallSa,
batcla WTperalllra ya bo51718a bo8TIu. Aynl Toc!clanlng Ta'lmT leTperallliracla 100
8§r erlllYcblcla erlb LLlyT8an erta bo5M sMacf8an o84rMk nAckHY uning ermycbanlk
koellI51yenl (yokl ernycbanl181) cleylacll.

Carlar arala5bta51 erlH18ancla bar uay51 §ar tm5lakll raY15bcla enycll, ya'nl blr
§a2MinNg erlsbl8a aralaSbrtacla8l bo”bua 8arlar becb uanclay xalal bertaycll, erisb
§a2Min§ porSlal bo51rws8a propor5lonal bo'lacll. (Cenrl-Oallon yonun!) Cenn ya Cenrl-
Jalon uonunlan8a 5uymulk blMan k1tyoY1ly reak5lya8a kll15btaycl8an 8arlar§ta
(pa51 bo51tcla) buysmnacll, 1 1kr erlllYcblcla | éa \a r bo51tcla eny olacM8an §ar xa]rrll
8a2nT§ ermycbanMk «koelll51lyenH cleylMacll. Tetperalllra kwularM8ancla 8§a2lMmn§
Suymulkcla ewycbanls: kataya borac/l, cbunkl 8arnt8 5Suymulkcla ewll kmplncba
15511k cb1kan5b bllan boracrll.

3nyualklarnlng Suynylklarcla en5Sblcla ncb bol bo’lBb! TMTKIN:

1. 8uywmallklar o'raxo 151al8n nl5balcla aralasbacll (ta5alan, 5uy bMan 5pll);

2. 3uyunslklar o'raro Ta'lmuTt cbe8araclaglna aralaSbacll(5uy bllan enol);

3. 8uywnylklar o'raro aralaSbrtaycll (5uy bllan 51tob). 8uyu”MknT§ Suymullkcla
er!5bl letperalura oll15bl blMan oflacll, lekln bo51T o'r8ar8ancla kaT o'r8aracll. Erl5b
nlboyallla ka«a (1000 a*T) bo51t umlanM8ancla8lna ko'paya boSblaycll. (“allls
115Tn1n§ b5wuymalk(la ewycbanMs: o'2§arta5  bo5ltcla leTperallira of15bl blMlan
ofMacll, lekT uarHy Toclcla erl8anmcla 15514k cblu5a, bu Toclclanlng ewycbans:
leTtperalura orH U blMan katayacrll.
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Ma$ala ya Ta.*1H]1HT

1. 60%M HTMOs erll|na51nl Tolyalll§1M1 ya Tolyar kon5enlral5lyasinl LLpln§.

2. ]\lortal 5barollcla 2 1xlor 5 13uycla erl8an. Ertanl Ha]rw 5uy Ha]t18a 1en§
boMsa, Ho6lM boY8an erMtanl Tta55a ulmHl (w%) ya Tolyar kon5Senlral5lya51Ml
anluylan§.

3. 2n 5ulll k15lola erl!Ta51M1 w (% )T lopln§ (8=1,0638/5T13).

4. 66,8 8§ H2804 133,2 § 5uycla erlll18an. Erlltanln§ 2icbMsi 1,25 §/573.
Enitanico(%), Tolyar \a norral kon5etral5ManT at"lans§.

5. 10%IM erllracla blr Tolekula ~a2C 03 8a 5uynin§ uancHa Ttoleknla51 10°§‘rl
Kkelacl1?

6. 8uperFo5fal ol"Hiia 65%I H2so4 erTta5l 1$blalllacH. 8Hwnclay erHTaéan 1
{onna LWyyorla5H ucHun 92% M H2804 erHrta51lclan ~ancba kerak boYacl1?

7. Xloncl k15lolln1M8 10%l1 en”ta5lclan (§=1,0498/513) 1lkr layyorla5H ucHwun
37% MHC1 erHTtab1clan (8§=1,198/5rn3) \a 5Suyclan yancHa kerak?

8. 500 8§ 5% I NeC1l erHrta5lclan 20% I erllta Hosl yll™H ucHwun uancHa
Tab5acla8l 5uyT bu§‘lalbH kerak?

9. 50 71 2n erllrta Llyyorla5H wucHun 68%I HIMO3 erllrablclan (8=1,48/5T13)
uancHa Ha|t kerak boMacll?

10. 20% MMerllna olMsH ucHun 5my \a 96% M H2804 erllrtabl uanéay tab5alar
nl5baHcla aralaSH11rLLBH1 kerak?

11. 20 711 2n erlltacla8l H2804 bllan reak5lya8a kIlM5HISH ncHun 0,50 BaCl2
erllrablclan yancba ba]t kerak bo‘lac®?

12. Tetlr lonlarlml 200 T71 0,5M 1letlr (1) 5ullal erllrta5lclan Fe(OH)2 bollcla
cbo‘kHr15b ncbun 2M KOH er!lta5lclan uancba ba]t kerak blacl?

13. H2804erHrta51rM1 25 11 It neylrallaSb ucHun 0,1n*aOH erlltaSlclan 40 T1
sarfdan8an. K15lolln1n§ nortal konSenlral5lya51nl H15oblan§.

14. 15%M NeOH nt§ 45 § erHta51lt neylrallabH wucHun 25%IM HC1
erHTa51clan uancHa Ta55a kerak?

15. 100 11 0,1 n H2804erHTa51t 50 71 0,5n KOH erHrta51 bllan aralaSHIMn15a,
reak5lya TubLU “anclay boMacl? OancHa K28 04 Hos I boYacll?
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ErkTalar ya nlarnlng xo88alan

ASar erklMayol8an Toclcla krlslialo§lclral: xollcla bo‘13a, ayyal 5uY512 wmrning
Tab5a51n1 bl5oblab, n T krl5lalo§lclrar Ta55a518a nl5balan uayla H15oblans.

a) 9aily Toclcla ya 5Suyclan BaCl2-2H20 ya 5Swmyclan 20011 0,5n barly xlorlcl
(BaC12) enlta51M1layyorlans.

BerM8an erktanl layyorlaSb wucbun rarur bo‘l8an BaC12-2H20 T1a55a51M1
bl50blans.

Olcbnclan loro2lcla lorlM8an 5lakancla bl5oblan8an Ta55at 0,018 anlyflkcla
ronlb olfn§. OlMNn8an natunanl yoronka oruall 250 T1.M (24 ra5T) o'lcboy kolba518a
50lMn§ ya Yoronkacla yol8an Ttoclclanl cM5Hrlan8an 5uy bMan yax“blab yuylb kolba8a
1n5b1ring. Kolbacla8l Toclclanl orro” 5t/cla erllin§ ya ko!ba oMcboy cbi12]8‘18acba suy
50lMn§, kolban! berkllb, yax"blMab arala5bHr1n§. HosM bo‘18an eri{tan: “uruy balancl
51Mnclr8a 5o0Mb, areote*r blMan wnl 2:1cblM8iM ya Ne (% )T atuylan§. Keyln erlltanl
1cM5b8 smyln§. Tayyorlan8an erlltanl Ttolyar ya norta! konbetra*5lyalanT
bl50blang. Erl{ranl kon5enlral5lyalarinl berl8an rrr*clor bMan far*lnl anlylan§.

Ne 2504 10H20 -> "a2504+ 10H20

AS8ar b\r erHTan1 32,38°8 clan pa5! I cla bu§'lanlr5ak, Ne 2804 FOH20 1lark|bll
Kr1551a181clral bo6l boYacll; lekin 32,38°8 clan ym”~on lietperal:mracla bmu8'lanHr5ak
Ne 2504 kr15lallan8a eSa bularl2.

3buniiay alllb, ermycbanlk clMa8ratTa51lw o'r8anl5H oruall erlltacla borayol8an
kiTyoyly Jarayonlar baulcla LLISrl xulo5a cblkan5b TnuTkln. Erlltalarnlng \055alarl8a
erllracla8l clliiwya, o5To5 xocM5alarl, erll:talarnlng bu§ bo51nM, TurlaSb ya
uayna™b | lan klraél. Blr Toclcla 2arracbalarlnt§ 1kktcH1 Toclcla toHlcla o '2-0'2t0Ha
bIr lekl5cla lak51tlanl5b pro5e551 clM1Tu2lya cleylMacll. AS8ar kon5Selllra5lya51 Kuprok
erMTa ollb, nTn§ n5HS8a 5ny kny5ak, en8an Toclcla rarracHalan 5my8a ula boSblaycll,
bonb-bonb erkTta bulln 1cBb obWa bH xMN kon5enlra5lya8a erl5Hacll. Erllralarcla
c/IFAwya xocM5a51M1 puxla o'r8anl5H nafyablcla lmbancla8l sonunlyallar cblkarM8an.

1. Erkralarcla c/FFieiyalucla 5us{ boracll.

2. 9"MAwya LUWFayH rarracHalar kon5enlra5lya5l yuuorl bo'l8an Joyclan
kon5enlrablyal kaT bo'l8an Joy8a oYacll, nlboyal 515leta blr xI kon5enlra5lya8a
er15Hacrl.

3. Erllralarcla cMfiiTya LFayM o81rMk kucH1 Hat yen8Macl: Har uanclay o84r
Xur erkta51 n5118a 5uy 5015ak, 08'1r rarracHalar yusorl8a kulanlacrl;

4. 01l wya xoc/15a51cla 1kkala Toclcla rarracHalan blr-blrlMiMg ora518a k1M15bacll.
AS8ar erllllycHl bMan erHTa wmr'a518a yarlto'{ka281cH parcla kny”ak, bu parcla oruall
erlllycHl rarracHalan erHta8a uHb wnl 5uymlHrach erllllYcH1 2arracHalantn§ yarlt
0'ikaz28t0H paréa oruall erta8a uH" pro5e5518a 05705 pgeyMacl. O5T05 xocM5a51
nal:Yablcla Har bH erMTa Ta'lnt o*ToHK bo51T8a e8a boYacll.
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8uyullin8an  erkralarc'a bu8  bobSlmlMl ka«alls: en8an  Toclclanln§
kon5etra5lya§l18a ya ab5olynl *etperalura8a propor5lonal bolacll, bu bo§"lanl15Hn1
Yanl-CofT 8a2larnln§ xolall len§lata518a o'x5Ha5b *en§lata bMan 1roclalaycll

P@EMN= CAT
buncla: PO5T- enltanlng o5To!1k bo51Tl

C - erlltanlng Tolyar konberm*ra5lya51l

K - 8a2larning§ utyer5al clolrly51

T - ab5olynl {eTperalllra

Erktanin§ tolyar kon5en!ra5lya51 7/M Y 8a ren§ bo'l8anl ucbun, bu 1loclau C
0'T18a uuybak, Yalll-Col'T len§lata51 uuylcla8l ko'rlM15HS8a 10'§8'n kelacH:

PO5T = TKT/MY
buncla M-erl8an toclclawn§ Tolekulyar Ta55a51.

T - en8an Toclclanlng §rattlarcla 1lMoclalan8an Ta55a51

V - erktawn§ Mrcla 1Mroclalan8an Ha]riw

Berk 1c115+1s81 “mymuylk ywra5lcla§l buSHMkcla Suymnalknt§ bu§'lanl5H ya
bu§'lan8an suymylkwng konclenSallanl5H1 ora5léa Twuyorana” yu]ucl8a kelacll.
3nynyMk blMan Tnyoranalcla bo'l8an bu§' 'o'yin8an bu§' cleyllacl. Tuyln8an bmu8wn§
1dbHcleYorl8a beracl8an bo51t1l 3HM 5uynullkning 10'yin8an bug' bo51tl cleylMacH.

To'yln8an bu§' bob1M letperallira8a bo§TMuy bo'Mb, ayn: Toclclanllg HaraHerM
xu5un5lyall Hi5oblanmacll. 8myumulkcla ncHuycHan bulta8an Ttoclla erlH15a, erlltanlng
bu§' bo51nM P| lora erllmycHY1n§ bu§' bo51tl P §a nl5balan katayacll. Bu laryt (P-
P]) erutan: bu8' bo51rTw pabayisH: éeyMacll ya n AP blMan bel§Manacll.

Erillba bn§' bo5lrww paSayl5HT1n§ Xora erilllYcH:M bu§' bo51rt8a nl5baH AP/P
enlta bu8 bo5lrwwng rMi5bly pasay:sH éeylMacl. Eruta wbMcla8l bu§' bo51T1M1MN§
ni5bly pabSay:sH en8an Toclcla ToMar 50nTing enllYcH1 \a ermycH1 Toclclalar Tolar
50ML y18'TtcM5T178§ nl5ball8a 50M J1Halllan 1en§ boYacll (Kanl uonunl).

AP n,
PO 1 +11
buncla [ P- erllita bu§' bo5111inT§ paSayl5H!

PO- Xora enllYcH1M1N§ bn§ bo51t1

M - erl8an ToclclanT§ ToMar 50

n - enlllYcH1 toclclant§ tollar 50t

ErMTalar tOra erlluycHMar8a nlSbalan yusonroy Iletperalllracla uaynaycll ya
pa51roy leTperalliracla turlaycll. Enllycll bMan enltanln§ uaynasH LUTperalllralan
orablcla8l Tarunl erHtanln§ wuwayna®H Ltperalllra51Ming koYanlM5H1, Ttm2lasH
letperalllralan ora5lcla8l larunl e5a erH tanT§ Turla5H letperallira51mMirs paSayl5H1
neyMacll.
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1000 §r enluycblcla 1 wol TocMa erllilblclan HosH bo'l§an erllTta Tn2laSH
letperallra51M1ri§ paSayl5H1 ayni erllllycHl ucHun o'r8arta3 fdlytal8a e8a bo'Hb, ut
3bu erilllYcbiMng krloskoplk kon5lanla51 (Kk) éeylMacll.

Oayna”b leTtperallra57T§ ko'larlli5bl bat o'r§arta5 ulyrtal8a e8a bo'Hb, uw
erlllycblning ebuiio5koplk kon5lan!a51 (Ke) MeylMacH. 8uy ncbun Ke=0.52°; Kk=1.86°

3uyuHHMNaan erkrtalar uayna™b LUtperallra51ning ko'LUrll5b yokl Turla5b
leTperalldra57't§ patay 15l erlltant§ Tolyar kon5enlra5lya518a 10'8§'rl propor5lonal
boYacH (Kaul uonmnl).

Atn* ~ Kk C =Ke C
buncla Altwr - erHTa Turlabb letperalll ra5TT§ paSayl5bl
4 lay - erHTta uayna™b letperall ra5T1T§ ko'larlli5bl
C- er|ltanTt§ Tolyar kon5enlra5lya51
ErHtanlng tolyal kon5enlra5lya5l [Tbcla8a len§. §HuUNT§ ncHun
Anwr= Kk.FO00
Alty= Ke .1000

Bu len§lartalarclan loyclalanlb, erllTtanTt§ uayna’b letperalllra51M1rMg koYanr”b
yokl TurlaSb letperalllra51Min§ pabayl5blnl, en8anm ToclclanlM§ Tolekulyar
Ta55a571, erlllycbl Toclclalarwn§ Ttluclortl, batMa erillycbilkn§ krl0O5kop!k ya
ebulo5koplk kon5Slanlalarlnl b150blaSb TU TKT.

ErHTalar 150n bayollcla Jucla Tub1Tt abarwyalS8a e8a. Erlltalarnln§ en§ kaHa
5T/1 albaiia 5uyl erHtalarcMr. 8uy Mnk or8anl2tcla enllYcbl, orusa Toclclalarnl
laSbuycb|, bayoHy Faollyabll la’tlnloycll LU Jarayonlar atal8a o3HuycH! TuHH
(l1ama HaroraHT T e 'yorlabHHr15H, lamaclan 1urfl rararl1 Toclclalart cHluarlb ymbon”b
Kab]) 51FaHcla aloblcla o‘rin8a e8a.

1n50n LW na5T1T8 mcbclan 1kk1 LI5TL LM erHTalar 5HaklMcla8l Suyclan Lloral. Pon
83%, rwya ya yurak 80%, 5Suyaklar 20-25% alrollcla 5uy lo'lacll. Ballular lana5TT8§
80%, Teclu2alatln§ lanab5T1T7§ 95-98%, 5y o‘Han lana5T1T8 95-99%, uuruallk
0 ‘51TlMK1ar| lana51M1ing 50-75% u 15711 LM erHTtalar 5HaklMcla81 5uy 1a5HkI eracll.

T 1K or8anl2tlar Hu]ayra51nt§ a505ly kotponenll 5wyl erHtalar bo‘llb, ular
HrikMkn: la’ttloycH1 HayoHy Jarayonlar borl5bl wcbun Tull T yokl beYOBHa
15bHrokcbl 51FaHcla abariwya*8a e8a.

A5051y orusa Tanbalarltl2clan bo‘l18an o‘51tMklar8a 5uy a505an LLprou o:X]arl
oYacll. Ho5MclorMknlng a5051y SHarl bat 5Suycllr. 8uy LLpro~cla8l orSanlk ya TTeral
Toclclalarnl erllb, o‘51TMkka ye™karlll beracl. 8uy yeH5HTa8ancla o ‘51tMklar o21"a
Toclclalarnl o ‘21a5HHra oltaycll, folo5tle2 Faolllst Su5HaSHaclT, o *515H 5SeklnlaSHacll ya
naljacla Ho5MclorMk kaTaylb kelacll.

8uny -erHunycHM nnt8512 5anoal Jarayonlartl Hat laSayyur ALLMH plyT. 8uny Jucla
Ko'plab k1Ttyo\ly reak5lyalar atal8a 05b15b1 ucbun apyll TubH bo‘lb b|5oblanacll.
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$1Y512 lenw 05b1a511 ya “ayla 15blaSH, §a2latalarnl oborlaSW/l ya bo‘ya5b, 50¥un ya
bo5bualarw 15blab cbluarlSb Tv TK T boMTay golar ecb.

§ny 1lbblyolcla LU clorlyor erlltalar layyorlabbcla ya wlarclan LU kaSalllklarnl
claYolabSb-cla uo™anflac/l. Oclclly TlnerallaSbHr118an 5uy bar xI1 cloriyor 1u2lar erkta51
bo‘lb, bir nancba kaSalllklarnl clayolaSb, olclnl of1"b ucbun 151e’t o *1ullinacrl.

Turll TocMalarwng 5wyl erllrtalarl 1MB0M bayoHn: LM “~umlaylklar bllan
la’tlnlaSbcla ken§ 15blaHlacll, TaSalan, k15lola ya a505lar erktalan oclclly emer§eHk
akkutulyalorlarcla “o‘llanllb, baraka* Y05Malarl, aylotoblllarnl eleklr ener8lya51
bMan 1a’tlnla5b 1T K o Mk beralll.

8uyclan W~ buan benrT, LM 5plnlar \a or§aTk k15lolalar enltalarl bat 1M50M
bayoHc)a Ttu5labkat o°‘rln8a e8a. EHL 5pHHclan layyorlamacM8an o21"-o0Yua
Tab5uloHanc!an 1ollb, clonyor preparaHar8acba yokl LUrH Texanl2tlarnl 50YuHSbcla
15blaH1acl18an anHM*121arclan Lr-tn5bcla ken§ loyclalanflacH.

Klylrtlarnl LU clo§‘larclan k1Tyoyly lo2alaSbcla ben2:ilMya 5bu kabl enlllycbMar
-Ll2aloy YO05Malarl 15blaHr5bl blMan baT lawSbrrn2. Turll parclo2 Y05Halarl, bo‘yoular,
laklar a5051M1 bat erHwycblMar 1a5bkl ellicH. 1/1arn1ng barcba51 enltalarcHr. 11tuTtan
ol8ancla 1M50n bayoH erlltalar bMan bo§*‘Mucrr.

Tayyorlan8an er!unanln§ tolyar \a nortal kon5enrral5lya51nl b15oblans.

Konb5enlrlan8an erlTa ya 5Suyclan.

1 baboralorlyacla Tay)ucl bo‘l8an erl):Taclan 10%I1 2508 k15lola erllra51Ml
LLlyyorlan§.

baboralonyacla8l 5ulll(yokl xlor!cl) k151oUB1Ml areotelr yorclarlcla 2:1cblM§T1
anlalans§.

2508 10% MerkTa layyorlaSb ncbun tay]ucl k15lola en{ra5lclan uancba Ta55a
ol5bn1 b'150blang ya unl xa]t8a aylanHrrs§.

Kerakl 5uy ba]nHnl bl5oblang ya 5LLnclr blMan oMcbab 5lakan8a 5oln§.

H|5oblan8an k15lola erHTa51 xa]tiMh 5Wnclr bMan oMcbab 5lakan8a 5wy
1o‘5b1n§ (5ulfal k151o*at or-orclan aralaSbHr!b s0‘5b78) ya yax“bllab aralaSbHrT8§.

ErHrtaw 6-)aclyalcla ko ‘r5aH18an baroral8acba 50¥uHb balancl 5LLnclr8a 1,0‘y1ng
ya ar5o1el:r blMan 21cblM81MM o ‘1cbans.

HosMbo*‘18an erWtan1 layyorlan8an 1cr5b8a 5oMn§.

Jaclyalclan Foyclalanlb erHTanl \¥%  kon5enlral5ya5lw LU pT§ ya balanl8an
la]nbanl aTalM8uu  lek5b1lrlng. Tayyorlan8an erfTtan: Tolyar ya norTal
kon5enlral5lyalarlnl bi5oblans§.

2. Konb5ellrlan8an nalny 8lclroksicl enlta51 ya 5uyclan 20071, 21cbMs: §=1,050
§/5LLI3 bo“18an erillhani layyorlans.
AreoTelr blMan kon5enlrlan8an erkrtan! 21cbMglnl o ‘lcbans.
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Jaclyalclan [oyclalarmb blrlatcH1 ya layyorlamacll8an erktalarcla8! nalrly
8lclrok51cltl ta33a3T! (\¥%) lopT§. TayyorlanS8an erHrtan: Ta55a51M1 W150blans.
Kon5enlrlan8an erHta ya wuo‘SbMacll8an 5uynl Tta55alant, batcla ba]rlarllll
bl50blans.

§lUnclr bMan bl5oblan8an kon5enlrlanSan erkta ya 5uyT ba)tlartl o‘lcbab
5lakan8a 5oln§, yax"bMab arala5Sb11rt§. 8uymulknl 50¥uHb umruy balancl 5LUnclr8a
50Mn§ ya areotelr bllan unl 21cbM8tl o0“lcban§. Keyln erktaT 1cl5b8a 50ln8§.

Anluylan8an rioblk ya berM8n 1012 (%)nl farulnl lopT§. Tayyorlan8an
erutan: tolyar ya nortal kon5etral5lyalarlnl bl5oblans.

3. Har xIM ta55a nlu5bll erHTalarnl aralaSbHnnS§.

5 ya 2%I[1 nalny xlonc! erkralanclan 200 § 8%l erkta layyorlans§.

Arala5bWrl5b uolclablclan Foyclalanlb berlla8an erfTalart kerakll Ta55alarlnl
10p1n8. Bu erHTtalarT 21cbl81nl oMcbab, kerakl xaJrlarinl bl3oblans§.

Erlltalarnl bl5oblan8an xa)Tlarlnl 5lUnclr bllan o‘lcban§, S51akanga 5o0llb
yax"blMab aralaSbHnn8.Ho5M bo‘l8n erlltanl 21cblM8i areoTtelr blMan o ‘lcbab,
Moyacla8l Jaclyalclan un8a 105 \¥(%) It lopln§. Bu salyTtalT berl8an ulyTtal blMan
Farylanl5blnl atulan§. Tayyorlan8an erlltanl Tolyar ya norta! konbetral5lyalarllll
b|5oblans§.

MauwnTt Tolyar ya norta! kon5en(ra(5lyaH erl(talarnl (ayyorla5H.

a) Konbenlrlan8an erHra \a 5uyclan foyclalanlb erfTa layyorlaSb.

babora”orlla Tay]uc! bo‘18an k15lola erta5lclan 25071 1M xlorlcl (yok15mullal)
k151o'a erHTa51M11layyorlan§.

AreoTelr blMan laboralorlyacla8l k15lola eriATa5t1 21cblM§1T o0 ‘lcban§ ya LU (%)
M lopln§. Berl8an erlltanl layyorla5b wcbun rarur bo‘l8an k15lo!a Ta55a51M1 ya
xa]TTl bl50blan§ ya 5LLnclr8a bl15oblan8an k15lola ba]TtTl 0‘lcbab ollns§.

250 11 T oMcboy kolba51Ml laxtlnan yanrn8acba 5uy 5oMn§ \a wun: n5HSa
yoronka oruall o‘lcban8an k!5lola erkrta5lrn (5ullal k15lolanl or-orclan aralaSbrirlb)
AnyT8. Yoronkacla§l k15lola yusilk 5wy bMan yuylb kolba8a LU5b1rT§, erHtanl
aralaSbHnb, xona baroraH8acba 50¥n11n8. Kolbanl o‘lcboy cbi2:1§ “18acba 5uy 5ollb,
probkan: berkllb yax"bMab arala5b!lrin§. Tayyorlan8an en”tan! uwuruy balancl
SLLnclr8a 5o0lb, areoTe!r bMan vnl 21cbM8:Mk 0“lcbang ya erkTaT layyor 1lcl5b8a 50Mb
clo'yt8. Erktawn§ LW(%), Tolyar ya nortal «kon5en{ra{5lyalanrn bl5oblans.
H150oblan8an Tolyar konbenlral5lyalarnl benl8an Ttluclor bMlan 50l5bHITS ya
la]nbaw amwlk clara]a5t1lopTs.

b/Mallly Tolila ya «myilan berH8an Ta$5a mllbbM eriiTan 1 layyorla5b.
BerM8an ta55a ulusbl ertanlng ta4ywmT Ta55a5M11 layyorlaSb ucbun 5uy ya
erlflacrigan toclcla tab5a51 bl5oblanachl.
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KeyT Toc!cla matmna51M1 ofb 5llkan8a 5ollmacll, n5118a o ‘lcHan8an rwclorcla
511Y 50lb, bir] In5h 5uynulk 1t0511bo“18uncka 5M5Ha layoucha blMan aralaSWHr!1acrl.
M 150!. 200 § 15% MM nalrly karbona! erllta51M1layyorlaSH.
YectisY. 7(RE2EB's)=—-l3pMa - 157200 30,
------------- 100 100
T(Ne 2C03)=308
T(H20) = 200-30 =170; T(H 20)= 1708

170
Y(H2)=—" =170; Y(H20)= 170 ¢T3

2. Konb5en(rlan8an erTa ya 5uyclan benl8an ta55a nluSblM erbran:
layyorlaSb.

M1501 40 § 12% [MMerkTa layyorlaSH ucHun 68% nlrral k151ola51 en!ta5lclan
(§=1,418/5713) ya 3uyclan necHa TMMMirclan oM kerak?

YecH15H. 40 § 12% MerkTtaw layyorla5H uckvn rarur bo‘18an H]MO03 1a55a51M1
loparTiz2:

X,=40-0,12=4,7 8.

4,88 HTYOs LU18an 68%I1 eniTan1 1ab5a51LL 1opaTi2:

X2=4,8:0,68=7,06 § 68% MerkTa.

Yencll bilrlatchl erlltanl “umyuldwlA wuckhun kerak bo*l8an 5uy Ta55a51w
oparti2:

T(H 20)=40 §-7,06=32,94 §

Erkrta ya 5Suynl ocla*cla 1ofMlb oMntaycl. 3HuniM§ ncHun wnlarnln§ taS5alarlfl
21cHMs1 o”all xa)T§a oYkarMacl. Ma’luTkl, 68% [MerWTan! 21cHMs1 1,14 §/5713ya
Snynl 21cM81 18/5138a*en§. DeTak, To5 xolcla8l xa]lrtlarl.

Y(HW 3)=-=— =571
141

5Mtclr blMan 6wy ya erlltanl o‘lcHab ollmacl. 5lakan8a 5wuyw 5olb, nn8a
arala5VHr8an xollla kon5en!rlan8an erta uo‘5UMasl.

M150!. 100 11 40% I nalny 8lclrokslcl erHTa518a (8§=1,437 §/5713) 15% I
bo‘lMsH1 uckmn aanckha 5uy ~o” 1w H Kerak?

YecH15M. 100 11 40% na*ny 8lclrokblcl erllra5tl Ta53a51 100-1,437=143,78.
5Hun erktacla8l Ne OH Ik ta35a51: X1=143,7 0,4=57,48 §, Keyin 57,488 Noe OH LL18an
15% eniTant Ta55a51M1 H15oblayrrm2: x2=57,48:0,15=383,2§. OeTak, 383,2-
143,7=239,5~2408 yokl 240 11 3uy 50 ‘5M15/ kerak.

Yuuor! konSenlral5lya51 erMta ya 5Suyclan, yokl Ta55a ulvsHL Ta’lnT bo‘18an
lkd erktaclan berM8an Tta55a wulMSHIM enltalar layyorla5H bo‘ylcMa TtaS5alarnl



araiasHulMsb L01cla518a Tuyo/ly blSoblasb TuM TKT. Bu uolclaclan [oyclalanlsb
T asaiaiar yecb”3bita yas”ol natoyon boMacb. o 0iean: Ta ’n051nl 1m5bunlSb wcbun,
yecbiT n1n8 al8ebraylk ninsbini kebiratiz.

M 1501 50 ya 20% [MMerkrtalarclan 30% [erlTa 1ayyoriasb.

Yecb15b. Blrlncb: erktanTt§ 100 8§ratlcla lalab alHnSan eniTa8§a nlSballin 50-
30=20 § orMucba Toclc!a en8an. 1kkTcbl erutaning 100 §rattlcla esa lalab ullingan
eruta8a Mlb5bal:an 30-20=10 § en8an Toclcla yeH” bTaycll.

BerM8an \"(%) M erutan: layyorlasb ucbun btncbl erutaclan X2 1KKincbi
erutacian yz kerak cleb olatlr. Blrlncbl erfMrarn§ x §rarnlcla 20 x : 100 orHucba
eri8an Toclcla bor, ikkincb| erMTanT§ y S8rattlcla 10 y : 100 en8an Toc!cla
yeH”bTayc/l.

Yans: erkrtarT iayyoriasb ucbun, balincb! erllrtacla§! orHscba erlSan Toclcla,
1kKincb: erHTacias: yeH” bTtoY cbLUKT lo‘lasioplasb| kerak. OeTak,

20X 10y P

-—---=— " YyOK1 2X=U, bunaa
100 100 7}

X:iy=12.

Arala5bHr15b uolclasl a5051c)a bu T asaan! yecb 15 “nycla8lcba boYacll: berl§an
erlltalarnl Tassa uwsbiar: 50 ya 20 blrlncbl usllin8a, :ayyoriasb kerak bo’18an
enltanl Tassa mimsb: (30) 1kkTcb: uslln8a yorMacll. Blnncbl ya ikkincb: usllincias:
somarilk cMagonal bo‘ylcba Farxp ucbuncll n51unga yorMacrl:

54 /10

[ 30\
20 20

ToplM8an rauatlar erkralarnln§ uanclay Tassaiar w”baHéa araiasbHnsb
10217M81M1 ko ‘r5alacll.

JeTak, 10 LI15T 50% Men8an 20 L15T 20% erllraclan olM6b kerak,yokl ularnl
1:2 Tassa T"ballla aralaSbHr15b kerak.

M1501 50 11 10% MM HC1 erHta51l1 :ayyoriasb ucbun ~ancba TLUMKr 37,235
%-IM (§=1,19 8/sT1 3) HC1 erllrtabl \a suy Kerak?

Yecb15b. Yuuyorica kelHnl8an aralaSbHrl5b uolcla518a blnoan erlta \a suym:
uanclay Tassaiar nlSbaHcla araiasbHnsb kerakM8:i[h i0paTi2. suy wucbun btncbl
nsLlincla nol yorfacrl.
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OeTtak. Kk15lola erlltabl ya 5uy Ta55alan umycla8l niSballla o MhsH: Kerak:
10 : 27,23
1loyacla8l Jaclyalclan 10% MM HC1 erl!7a51M1 2:1cHMs: 1,049 §/573 §a len§M8it

L paT:2. Tayyorlanl5H1 1021t bo‘18an erHTanln§ Ta55a51 50-1,049 = 52,458.

b. Ber/1™an Tolyalllk erTa l:ayyorlaSH

BerM8an Tolyalllk erkta :ayyoriasH wucHun erkuycH1 vya erllllayol8an
Toc:ean:ng o8YrM8iM: Hl5oblanacll. TororWa 10HM8an Toclcla natmna51lnl o ‘lcHan8an
suy blMan balll ToT erl8uncHa araasHHrMacl.

1 en:iTaciast eri§an Tociaanif§ Tollar souir Tolyar komSenlral5lya51
(8T) bHan |lFoclalanacH.

1 1kr erlltacla 1 1ol Toclcla erl8an bo‘15a blr Tolll yokl Tolyar erkTa cleylacll
ya 1M cleb bel8Manacll. A8ar 1 1/ erllracla 0,1 70l TOC!éa en8anm bo‘l5a-
clel5Mtolyar erHTa cleylacl \a 0,1M iieb bel8Manacl ya x.K.

Crt= v buncla n-erl8an Tocllant§ Ttol Tlaclon yokl CT -MTV-, buncla T -

Toclcla Tab5a51,(8); M-unt§ tolekulyar tab5a51; ¥ -erkta xa]tl(MNir)

M1501. 2,5 § malrly 8lclrok5lcl bo‘l8an 250 711 erHTtanln§ Tolyar
kon5enlral5lya51Ml anlylan§.

YecH15H. M (NeOH)=408/101

Cr= 25 =025 Ct= 0,25 101/1
40-0,25

V. BerH8an Tol!yar kon5enlra(5lyaH erktanl ayyorlaSb.

Mauunt xa]tcla8l berl8an konbenl:ral5lyall erktan! iayyoriasH wucHun
enHlacM8an Toclclanlng§ Ttab55a51 HI15oblamacll \a :oroz:iaa 1oMlb oflnack. Ofn§an
TocMaTt T0s xa]Tl o‘icHoy kolba518a sollb, un8a katroy Ha]r suy sollnacll ya
baiaTo T erl8uncHa araiasHHrMacl. §0°‘n§ kolba8a ko‘rsaH:8an bei§i8a uaclar suy
umyMacrll, problrka bllan berklHb araias HHmacll.

M150:. 500 71 0,1 M kally blxrota{ K2Cr20 7 erkTasLLh layyorlans.

YecH15H. K2Cr2o07 Ik Tolyar 1a55a51 294 §/7ol.

BerM8an xa]rcla ya konbSenlra*5lyall erlTta iayyoriasb ucHun rarur bo‘18an
K2Cr20 7 i Ta55a51M1 H150blayT12:

Ct=— , buncla T=C1T-M-Y
M

T=0,1-294-0,5=14,7; T=14,78.

TorMb oln8an Ttoc!cla natnna5W1 500 71 Mo kHoy Kolba8a 50ln§, orroy 5uy
5olb erl8uncHa arala5H1:1r1ng, 50‘n8§ kolbanl o‘icboy CcHi21§“18acba 5uy 50Mn§, probka
blMan berklHb yax"HMab aralaSHHMNS.
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§. MaUlut wolyar konsen!ra(styaH en(:talarnl k1lTyoY1ly reaksiya
oYka218bcla (jo"11la5b.

Anls Tolyar konSenlralSlyall erlrtalarclan Foyclalanl8b Jucla saulay,cHunkl bir
XM kon5enlral8lyall ya *en8§ xaJrcla8l erllralarcla en8an Toclclanln§ Tollar solh blr
X boMacll. OeTak, k1Tyoyly reak5lyalarnl oYka2l15bcla erlltalarnl uancba xa]tcla
ol6b 1021tM§1nl 050n§1ina bl50oblabb TMTK1N.

M150!. 100 t1 1 M 1enMr (I11) xlorlcl FeCb erllra5lcla xlor-lonlarlnl kmuTu”H
xlorlc! bollcla 1o‘la cbo‘kHr5b ucbun 1 M kutusb nHra! A§KO3 erlltablclan uancba
xa]rcla 10 ‘3bl5b kerak?

Yecb15b. feak51ya 1:en8lata5lclan

FeCl13+ 3A8LWW 3 fe(lUs)s + 3A8CIN
TaM unTKi, 17101 FeCl3 8§a 3 10l ASTYO3 :0‘§ ‘r1 kelacll. BerlM8an erlATalrlfl Ttol!yar
kon5en{ral:5lyalarl blr xM boMS8anlMs: 5ababl 1en§ xa]rcla8l erllrtalarcla len§ Tollar
50M1 boMacb.

OeTak, 100 T1 FeCb erl!ta518a 300 11 A81YO3 erHrta51c)an "o ‘5blsb Kerak.

MI0[ 20 71 0,5 M 7115 (Il) 5slfal erlltablclan batta 7115 tonlant Cu(OH)2
bollcla cbkHr15b ucbun yancba ba]t 2 M NeOH erHTtasWan o sHkerak?

Yecb15b. Keak5lya FOn§laraSlclan

Cug04+ 2NeOH Cu(OH)2! + Ne 2804
TaMuTK), 1701 Cn8048a 2 Tol KaOH 10°§‘r1 kelacb. SeTak, 20 T1 0,5 M Cn804
erfrta518a 1en§ kon5en!ral5lyall KaOH erHta5lclan 40 1! ~o‘5UBH lorlt boMacll
bekin, NeOH erlTa51lnl Tolyar kon5enlral5lya5l Cu804 enlTta5TT§ Tolyar
kon5enlral5lyaSlclan uyancba kala boMsa, 5buncba kaT xa]tcla KaOH erHTa51 Kkerak
boMacb.

4—)?:0—1 bunéa X:—40205—:

x=10T1T! 2 M NeOH erkra5lclan 1,0°5b15b Kerak

1 Mr erHTaéa erl8an Toclclanl ekylyalenHar 50ML (yokl erlSan Toc:icam:
ekylyalenl Tta55a51) bMan enitan M8 nortal konbenlral5lya51 (81) HoclalamacH.

1 UT ertacla bH exY1Yalenl Tta55a Ttoclcla erl8an bo‘15a, bH nortalll yok|
nortal erHrta cleylacl ya 1n cleb bel8ManacM. Har blr Mr erHracla 0,1; 0,01; 0,001
ekY1lYalen* Ta55a Toliila boM™a, ular To5 boMa, clel5lnortal (0,1 n), 5anHnorrtal
(0,01 n) ya tMMNnorta! (0,001 n) erHTalar cleb ayHlacH.

T
Cre - ok: Cre-
Tav VO M-3-Y

Bunéa Tt-er!8an Ttoclclanlng tab55a51, §;

T e-eri8an Ttoclclanln§ exylyalenl ta58a51, §;
M-TociaaniM8 Tolyar Ta5a51, 8§/701;
E-toclclanln§ ekylyalenH, To01;



Y-enna xa]ti, Hr;
Molyar ya nonnal kon5etral5lyalarnl bl5obla5H 1lMoclalart150M5SHHrH5Sa:

cr=-1 ya  CrF -
MY M-3-Y
eri8an Toclclanl ekylyalenH E = 1 bo‘l8an xolcla erkrtaw Tolyar ya nortal

kon5enlral5lyall bH xM rt~clor8a :en8 bo‘M3H|M: ko ‘rarwr. Blr a505M k15lolalar (HC1,
HT"O3 ya X.K.), bir k13101all a5031ar (Ne OH, KOH ya x.k.), kaHon ya anion:ar: raryacll
bH8a :1en§ bo‘l8an Lrlar (KC1, KalO3 ya x.K.) en!Ta:ar: sbuiar Jurla5lclancllr.
Bunclay toc:caiarn: ertalarl 1n, 0,1 nya 0,5 M bo*15, nlarnl 703 xolcla 1n 0,1 n
ya 0,5 M cleb pabu! “Msa bo*lacll

AS8ar eri8an Ttoclclanln§ ekylyalenH 1 tollan Tary ull3a, wncla erkrawng
Tolyar kon5ellral!5lya51, nortal kon5enlral5lyaSlclan 3HuncHa ru‘clorcla kaT bo‘lacll
Masaian, 1 M H2804 erllta51 (E=1/2701) 1kk: nortal, 0,5 M AI1C13 e3a (E=1/3701)
15 n 8a 1o‘8°rl kelacll. Ak”tcHa 2n Ca(KO0s)2 enltabl (E=1/210l1) bk TOlyarn
erktaga 103 Keiacll

1\lortal kon5en!rar5lya Tolyar kon5enlral51318a o ‘xsHasH H150blanacll.

M1501. 200 T11 xaJtcla 1,96 § swmifa: k15l0labl bo‘l8an erkTaw nortal
kon5enlral5lya5t1l H1soblan§.

YecH15H. M (H2804) = 98 §/101; E(H2804)=1/2 10l

T e(H2804) = 98- 1/2=49: T =498

Cn o2M

4902
cl BerlM8an norTtal konsen:raisiyall erl(talarnllayyorlasb.

BerM8an nortal «kon”ellra”ll erHatnl iayyoriasH Tolyar enltalarnl
iayyoriasH8a o‘xsHasH faua! bu xoMa Tolyar Tassa o‘rt8a ekylyalenl Tassa
olnacrl.

M1501 250 11 0,1 n K280 4erll1a51Ml *ayyorlan8. M(K2804)= 1748/101,

E(K2804)= 1/2 Tol, T (K2804)=174-1/2=87 §.

Fortnla oruall 250 11 0,1 n erHTa51 :ayyoriasH ncHun kerak bo‘18an K2804
Ta55a51M1 H150blayT12:

Cn= — , bwuncla
Taw

T=Cn-Te-V =01 m87-0,25 = 2,175; T=2,1758

TorHb olMn8an 2,175 § K2804natuna5lw 250 11 M oYcHoy Kolba518a sollnacll
ya oz2roc] xa)Tcias: suycia erlHlaél. so‘n§ kolbanl o‘lcHart cHi2:848acHa suy sollb,
probkan: berklHb, yax"HIlMab araias HHrlacll.

An:lnortal kon5enlralSlyall erkTac:as: KiTyoY 1y reakSlyalarcla loyclalanl5SHnl
0‘218a xo0s afz2aillkian bor. Masa:an, blr xIM xa]tc!a ya blr xM norta! kon5enlral5lyarl



erHraarcias: (en8 ekylyalenl rwclorcla Toc!clalar boYacll, ya wlar yo:dtisi2 reaksl8a
kT3HacM. 8Hunln§ ucHun 20 71 1n Har uanclay k15lollinl neylrallasH mcHun 20 T1 1n
xo\la8an 15Huor erHTa”LLlan sarManacH.

AS8ar kon5en{ral5lyalar len§ bo‘ltaba, reak5lya8a k1l15Hayol8an Toc!clalar
erlltalarnt§ xa]rt, nlarnt§ nortal kon5enlral5lyalarl8a leSkarl Tu 1anosib:

Y|:¥2=CM| : Cn2 Ccn| «Y1=Cn2Y2 (1)

Buncla V, ya Cni- birincH: eriTan:ng xajrw ya nortal konbenlral5151

Y2ya Cnz-1kklncH1 erlltanT8 xa|T1\a norta! kon5etral5lya51.

M1501. 20 711 0,15 n H2sos4 erlltadlll neyiranasH wucHun 0,1n NeOH
erktablclan uancHa Ha]t kerak boMacH.

YecH15H. 20 11 0,15 n H2804 erllva5lnl neyiranasH ncHun xuclcb sHunciay
nortalll NeOH xa]T1ilk “myclas: propor5lya oruyall lopatlr:

M|501n1 yecH15Hcla (1) 1roclaclan Foyc/lalanli5a HaTt boYacH.

20 01 ; 20-0,15

X om0 T ow

Ko‘pTcHa, aTallla erkTa larklblml 1/)clalaSHnl blr wsSullc)an |kkTcH| nsul§a
oY15HS8a 10 ‘8§ ‘r1 kelacll. MabSalan, erHtalarn! Tta55a wlw5SH| ya Tolyalll§1 erUTa ya
erinycHT1Ng TaYmnT Tab5a518a (aYmall. Molyar ya nonnal konS5enlral5Mar erWTan!
xa]tl8a bo§'“M". 8Hwn1n§ bn u5ulMcla8l konmSenlral:5lyacla 1kklncH1518a o YisWh mcHun
erllranin§ 21cHrglclan foyclalanllacll.

“Har k|1, bar kiT8a o’r8a(a(1l ” wuH

M!s01. 40 § 10% Mnainy suifa erktasT! §lamber in21can (Ha280440H20) ya
Suyclan layyorlan§an.

YecH15H. 40 § erkrtac:as: Ne 2804 ta55a511 loparir:

T(Ne 2804) =~ =4; T1(Ka2804)=48

KeyT Toclcla 1brrnla518a a505am Ne 2804-FOH20 nl sancHa Tta55a5lclan 4 §
Ne 2804 borM8tl lopatlr. Ne 2804 ya Ne 2804-FOH20 larT Tolyar Tassaian TO5
xoMa 142 \a 322 §/tol. Buncla

222 X907

JeTak, 9,07 § No 2804-10H20 I (40-9,07)=30,90 § (~ 3 157 3) 5uycla erkMacll.

M1501. 200 71 0,5M Cun804-5H20 eri!tasT 11ayyoriasH

YecH15H. M (Cn804-5H20)=250 §/tol 0,5M erkTa iayyoriasH ucHun rarur
boy8an Cn804-5H20 T Tassasllh H150blayT12:

T=CT1-M-¥=0,5-250-0,25; 7=0,258§



Tornb oln8a 0.25 § Cu804-5H20 natuna51lnl 200 11 I oMcHoy kolba518a
sol1n§. Mociean: orros suycia enHn§, so‘n§ oYcboy cbizi§‘18acba suy solln§,
probkanl berklHb, yax"bllab aralasbHrins.

M 150!. Nnx kuporo51M1 0,2 M 300 § erllrta51M1layyorlaShb.

Yecb15b. Kux «kviporo51Ml 2 n§o 47 H20 Tolyar tab5a51 287,6 §/tol 1000 §
su\;ta 0,2 M| eruta {ayyoriasb ncbun (287,6-0,2)=57,528 rux kuporo51 kerak. Bunéa
erktart Tab5a51 (1000+57,52)=1057,528. Propor5lya a505lcla 300§ 0,2 M| eruTa
Lyyoriasb ncbun 2n804-7H20 Tta55a51M1loparir:

P 25’1 - 57,52-300 _ 16,31 §
300 X

3bun rruclorcias: kuporosw erllisb ncbun kerak bo‘l8an suyn: nf~clon (300-

16,31)=283,69~284 11

Mwu$:a”M kMasW ucHun Ta$alazar:
1. 80 § suycia 10 § K1Y0s erkM8an. Erlrraning w (%) loplns.
2. 250 § H2O cla 2%H erWTa bosl bo‘M3b: ncbun A8KO3MM:M8 yancba T1a55a51M1
erH15b1 Kerak?
3. 8nY512 WW>8a nlSbalan bl5oblan8anéa 200 § 5% Cwu804 erHTa51M1 :ayyoriasb
ncbun necba 8rat 115 knporos Cn804-5H20 ya suy Kerak boYacll?
4. baborallinyacla yoclorocl ol™b wucbun rmux ya H2804 erHta51M1 w0 ‘111anMMacrl.
Bunt§ ncbun 21cbMs: §=1,848/5T3 bo“18an kl51ol:a erkTasTT§8 1xa]tl 5 ba]T suy
blMan araiasbHrMa(MN. Bu k15lola erHTasT 7§ Tassa uimsb: (\¥%) uanclay?
5. 500 11 erutacia 30 § AILC13 erl8an. sbu erutan: nortal konbenlral5lya51nl
anifian§.
6. 100 T1 0,02n erllTaayyoriasb ucbun HsP 04 clan necba §rat kerak?
7. 250 11 0,1 M erkTa iayyoriasb ucbun nalrly Hwosula! Ne 2820 3-5H20 clan necba
§raTT Kerak?
8. 0,1n2 IHrerutac'a uancba §rat H ~ 03 bor?
9. Bariy xlonc! kr15lol8lclralining BaClz-2H20 24,44 § clan uancba ba]t 0,5n erllTa
iayyoriasb TuTkln?
10. Kally xlonclw 5%/ erlMna51nT§ Tolyall81lt anlulan§?
11. KltyoY1ly reak5lya len§lata51M11n8allan§?

Cr2(804)3+Pb02 +KOH -> K2Cr20 7 +H3sP0s + H2804->
H2s + K2Cl207 + Hr804 — Ne 2CHO4 + N8.1 + Hr804 —»
K2Cl207+ KO + Hr804 — K2Clr.07 +Fe804+ Hr804—
K2Cr20 7+8nC12 +HC1 -> K2Cr207+2n+ H2804->

K2Cr207+ 802+ H2804-»
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Ok81(11law$ll-~ay*anl$b reak$iyaian. Eleklrollx
“Alawalar ran]il”
Top3HTA. AllTalar rayat:lh viarning 1a'r1A bMan Juittan§.

1 A aynibireletenl aio Tiarifng Tnayyan
Molekunla 50ncla8l bobHsa eleTten! alotlarinl

bTkH"H "oblUyaH.

2 Yalenl/k B Alotlarnlng o’raro blr|k15H1

3 OksLU €} Molekulalar y|§’*Incbl

4 Oaylarmn\ck|[ E Tal”altou Ta’no51t an§lalacll.

5 Owmpers F EMkrron bernycH1

6 Clron:1aT8k H Elec(ron olu\ck\

7 MoMa 0 EleTenllarnT§ kulorocl ban ko3H
ylLloan buukTalarl.

8 Oblclloyckl } MocMalarnin§ suy laslr'LLia
parckalaT3sk/

TopSbinsnlMe Jayobl: 1-B,2-A,3-0,4-F 5-E,6-],7-0,8-H.

Ok51cllan15b-"aylarll5b reakSlyalarlcla ok5lcllanl5H ya uaysarlllsb Jarayon:ar:
bjr8a sollr boMacH. 3bu Jlarayonlarclan foyclalanlllb ok51cllanl5b-faylarlli5b
Jarayonlannl 1len8latalanw 1u215% TuTk1n. Buncla a505an 1kK: X1 wusuican
Foydalan 1Jacl:.

A) Eleklron-balan5 wu5ull. Bu ubmMl saylarumycbl ber8an eleklronlar
okblclloycbl “abul uyM8an eleklronlar 5onl8a len8cHr, cle8an “olc'a8a a505lamacH.
Peak3"ya len8lata51M1 MubSbcla (len§la5HHn5bcla) suylcla8l 15blarnl atal8a osHilsH
Kerak:

1 Peak5lya len8lata5lcla8l eletenllarn| ok5lcllanl5H clarajalarl yoz |b c*Hac/l.

2n + H~03 -> 2n(K03)2+ NO + H20
2n°+ HYNOr2-> 2n+2(M+50 3-2)2+ K+20"2+ H20 “2

2. Okblcllanlbb caralaiar! o’28arS8an aio Tiarmn§ eiekiron :ienziaTta:arilh
UbaT12. Ten8:aTaarcias: olln8an ya benl8an eleklronlar soT aiTasHainMb ollnacll
ya M TUT1y Ko’payiTa 1en§ boMacll.

2M°- 26-=2MN+2
K+s + 3e- = >2 3

3. AmrasHHrb olln8an son:ar reakblya len8latablcla koelll5lenl SlFalicla
uo’yMacH. Pux 2n+2 olcM8a 3 142 olcM8a 2 oK ]aT:an so0’yMac/l. Kol8an Tolekulalar
olcl8a sHwarcian kellb cLUMLL koeFT151enllar lanlanachl.

2N+ HIMO3 -* 32n (W 3)2+ 2K0 + HD



32n +sH LW s 32n(1403)2+ 270 + 4H20

Yana b!ila Turakkabrol, reak5lya T150Mcla ko’r|b cLUuarwr.
Fes2+02-*Fe03+ 302
Fet32' + 02 -> Fexts03-2 + 8+40 22

Ok51cMat5U clarajalarl o’r8ar8an alorlarnlng eleklron len8latalant LU rarTr.

Few2—1e' = Fess

28-1 —10e' = 8+

"4

AiTasWTb olln8an 50nlar reak5lya len§lata5lcla koefl5lenl:5|1allcla so "ylMacll.
4Fe82+ 1H02-* 2Fe203+ 8802

B) lon-eleklronM unsu! (YarlT reak5lya msull). Bu nsullla ok51cManl5A say:anMsH
reak5lyalarl ertac'a ioniar o’rla5lcla boracll cleb uaralacll.
1. Peak5lya len§lata51M11o’1a 1onf len§lata51M1 yorlb olatilr.
KMn04+ A"NO™ + H2804-> "N 03 + Mn804+ K2804+ H20
K++ Mn04 + K++ NO™ + 2H++ 8042-> K++ NO" + Mn+2+ 8042+ 2K++ 8042
+ H20
2. Tark]b| ya ok51lclMan15W clara]a51 o’28ar8an 2arracHaiarm: (a'oT, Toleknla yok:
10M) aniyiab ofb, elek!ron *en8latalanT iMz2a T 12.
Mn04+ gsH++ 5e' = Mn+2 + 4H20 (pay!anllsH)
NO~ + H2 - 2" = Nos"+ 2H+ (ok51cllanl5H)
3. 0MNn8an ya benl8an elek!ronlar S0MIM koeF15lenl 51faHcla a:T a s HHrarwe: ya
elek!ron ien§:atac:as: barcka tonlarw koefF15lenl:lar8a ko’payHraTiz.
Mn04 + 8H++ 5e' = Mn#2+ 4H20
NO~ + H20 - 2e'=No3" + 2H+

2Mn0 4 + 16H++ 10e' = 2Mn+2+ 8H2
5N02“+ 5H20 - 10e'=5703"+ 10H+
4. Hos11bo’18an elek!ron len§lartalar o’n§ ya cWap lotonlarl bir b|l8a
50M5HHrLLb 1 o’5HMacl 1 ya tonlar olclcla “ol8an koefFF15lenllar a5051y reak5lya8a 1o’y b
len§la5/HrMacr.
2Mn0 4 + 16H++ 10e' = 2Mn+2+ 8H20
570r + 5H2 - tOe'=5703+ 10H+
2Mn04 + 6H++ 5202 = 2Mn+2+ 3H2 + 5703
2KMn0 4+ 5K"02+ 3H2804-> 5K"03+ 2Mn804+ K2804+ 3H20

Ok81cllaw8H-"ay*anH8H reak5lyalarlnln§ 51n/lan15H1 (k1a88LLka51ya51)
1 Molekunlalararo ok5lcllanl5H-sayrarll5H reakSlyalarl. Okb51clloycHl
uaylarnycH1 boHua bo3H”a Tolekulalarcla bo’lacl8an reak5lyalar.
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N3+ H20 —Ne OH + H2
2. 1cbkl Tolekmlyar ok5lcllawSH-"aylanM5H reakslyalarl. Ok51cloycl| ya
uaylarmycH1 bllla Tolekulacla bo’lacl8an reak5lyalar.
A8>l03 = A§ + N02 + 02
3. 015propor5lyalani5U/ ok51cllanl5H-sayl:arlll5SH reak5lyalan. Okslclloycil ya
Maylawycll blla eleten{ alotl bo’18an reak5lyalar, buncla 1x xW ok5k1lanl5H
claraJablclan Har xIN ok51cllawsK clara]a518a oYacrl.
Cl: + KOH = KC1 + KCHO3 + H20
4.01npropor5lyalanl5H  okb51cllanl5H-sayl:anf5H reak5lyalan. OkslclloycHl ya
MNaylatycll blha eleten! alotl boY8an reakSlyalar, bunlMa Har xM ok51cllan15
clara]Ja5lclan bl xM ok51cllaw5H claraa518a oYacll
LW 41 3=N"0 + H2

Oks:ia1anisb-"ayiarfMisb reaksiya:an (en8lawalarln| (n2:18H

Oxk51cllan15H-saylanl5H reak5lyalannlng len8latalanw, a505an, |kkl usullla
LWrMacM: 1. Elexklron balan5 mnbull. 2. Yarlt reak5lya msull.

Elrklron balaT wauW saylawycH1l yo'soi8an uTtutly eleklronlar 50Minl
ok51clloycH1 uabml alM8an eleklronlar 50 blan barayariasH8a a505lan8anclir. Buniia
unylclaSMar8a atal yll'H Kerak:

1. En§ ayyal reakblya 5xeta51, ya'n! reakblya mcun olln8an ya reak5lya naH]Ja51lcla
HosMbo'18an Toclclalarnt§ 1brrulalarl yorMacl. Ma5alan:

Cn + HMO03= Cu (Nos3)2 + NO + HDO

2. feakblyaclan oMT ya reakSlyaclan keyln ok5lclanl5H clara®a51 o'28ar8an
eletenllarnt8 ok5lcllanl5W claralalan Hl1soblab loplacll ya ular Uar siay51 eletetnlng
bel§1511epa518a yorll uo'yMacl:

Cn+HMO03-mCu(Lll)2+ NO + H2

3. Oxb5lclManl5H ya uay:arllsW]arayonlartl ikk: palor8a yorll ok51clloycTing
ol8an ya uay{arnycltin§ ber8an elek!ronlarl 50 nlarnTt§ yoni8a yorMacll:
Cun°- 2e' —=*Cu2+ 2
H5++ 3e- -H- Ne 2 3

4. M15nT§ ber8an ya az2olll T§ ol8an el ek*ronlanw balan5 ulll6H nchun sxeTa
Any 1cla8lcka ko'cH1nb yorMacll:

Cu° —2e' —Cu2+ 2 3
H5++ 3e' K+ 3 2

5. Bu 1lopM8an koe{TW5lyenHar o'raro sl5uar5a, ul5uallrfacll ya ok51c!loycbl
Hatcla saylawycHTT8 o0lcM8a ya'n! ok51lclloycint§ ol8an eleklronlan solh
faylawych18a koelT1151yenl 51lalkcla, say:armycn:n§ ber8an eleklronlar! bo'lsa
ok51clloycH18a koeF M~ yelll 5SMaHcla yo'yMacll:

Cu + H>H03-» 3Cu(1403)2+ 21 + 4HD
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6. Keak$lyacla [3Hnrok elayol8an bosHua blrlktalrnln§ koelll15lenl;larlMl lopl5Hcla
nenetatantny o'ny \ a cHap KOTtonlan bil-bil bHan (auclo3lab cH1Macl:
3Cun + 8H1YO, 3Cun0sz2+2W0 +4H20

Eiek(roMz. Eiek(roMz2can foy(lalan1511

E:ekirolriarn:ng erllralarl ya suyuuianTaariea Har xH 15Horall :on:ar (kavonlar
ya anlonlar) bo'lacll. wlar suyusalknin§ barcHa 2arracHaiar: kabl !al1b512 Harakaa
bo'lacl. A8ar eleklrolkTn§ sHwnciay erllta5l yok15uymuylantab518a, Tasaan, nalrly
xiorianiM§ Suync]lantablea (KaCl 801°C cla suywuzanacll) neH (ko'tlr) elexlroc/lar
boHrM3a \ a 0'2aartas elekn‘ lokl o™karf”a, n Holcla ioniar eiek*rocuiarz;a:

N8+ kaltoniari - kalocl8a,
C1- anlonlarl - anocléa {oTon Harakallanac/l.
Ne + 10nlarl kalocl8a ye(8anclan keyT wmnclan eleklronlar olac/l1 ya uay”arfacl:
N3”™+ e —» Ne
xloncl 10nlarl C1" e5a elek(ronlarnl anocléa berlb okslcllanacll:
2C* - 2e —C12
NeJllacla kalocMa nallly Te”all, anoclcla e3a xlor aJrallb cluac/l. A8ar enc/l bu 1kkl
eleklrocl reakslyalarlMl Hac/lab yo'5H5ak (olc/in(lan blrlncH151n1 2 §a ko'paylTb), u
Holcla nalrly xloricl elek*ro 1121nT§ ntutly len§lartasl 11 olatlr:
Ne ++ e —N3 2
2CIr - 2e —C12 1
2Ne ++ 2C1 eiekirollz ) 2Ne + C12
YyOK1
2NeC1 elek!roMr ) 2TMa + C12
Bu reak51ya ok51cllan15H-uaylarllM5H reak51lya51 H150blanacll: anoclla
ok51c/lan15H )arayons, Ka(oclcla uay{anfsH]arayoTt 50cr boYac/l.

Eiekiroflhng 5Swymalantabl yok: enlta51l oruall elek*r 1okl o'l8arcla
elexlrocllarcla 50c/Ir bo'lac/18an ok51lcllanl5W-uay(arf15H JarayoT esekrrollz cleylacll.
Biror eleklrolHTn§ erllta51 yok! 5wuymylanta5l on”all o‘r8artas 10k 0''8anlcla
enYracias: Ka! toniar kalllci8a, amiomar esa anoc!8a (oton Waraka! uflac/l.

KatOc18a ye/lb kel8an kal 10nlar eleklronlatl blrlk/irlb oflb uaylanlac/l. Anocl8a
bor§an anlonlar elek(ronlanT berlb ok5lcllanac/l. Mabalan, si12c/inb Suyuulan/irrgan
T15 (11) xlon'cl yoki ntn§ erl(rabl oruyall o’28arta5 lok o'l8ancla umy 1cla8l Jarayonlar
50cMr bolacll:

Cun2++ 28 -» Cu (kaloclcla)
2C T - 28 —> C12 (anoclcla)

Elek(rolM2cla kalocl kallonlar8a eleklronlar berac/l, anoé e5a anlonlarclan
eleklronlar bTM nb olac/l.

EweklroMzk 0'1ka215 wuckun  elek{rocllar e:ekirofll:ng 5Swuymnulantabl yok:
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erHTa518a boHrMacH ya wlar o'r8artab 1ok Tanbay!S8a wlamac!l. Elexlrollr
0'1kaz1lacl18an asbob elekl1:rolM20r yok: eleklrolMHk yanna cleylMac/l.

EleklrolWar 5uymsalantalarl bllan 3uyll enltalart eleklrol2inl blr-blriclan
FarulasH lorlr.

8uyM erKralar elek(roM21. 8uyM erlltalar eleklrol2icla eleklrolHnln§
10nmlarlclan :1a3Huar: reakslyalarcla yoclorocl lomlarl yok: §lclrok5lcllonmar HaTt 15HHrok
eHsb! TuTkin. Bu 10mlar 5uynTt§ cl55013Manl5H1 naH[a5lcla Ho6lM bo'lacMl. Hosll
bo'layol8an lonlar 1e§15HIM eleklrocllarS8a loTon HarakaHanacH. Kalocl8a elexk{roMinlrg§
kaHonlarl blan yoclorocl H+, anocl8a eleklrolinlng atonlan bMan §lclrok5lcl lonlan
OH' tOrLUayerac/l.

Kaloclcla uanclay 10nlar uaylarlacll-yw, anocll wuanclay 10nlar ok5lcllanacl1? Bu
5ayol8a ]Jayob berl3H uchumn kltyoyly reak5lyalar ierls: reak5lya8a kili3HuycH:
Toclclalarnlng lablaH8a \a kon5enlralslya518a bo§"Mal8iMk e58a olaylk. Blnobarln,
3kn eleklrolnln§ kaHonlarl yok: XX lonlarl, eleklrolHnln§ anmlonlarl yok: §lclrokblcl-
10nlarlclan uay51 blrl T5balan akHy ekanH8iM bLL'H rarur.

KaHonlatT§ akHyHS8:i[ ru5 oM1l N.14. BekelOy {aklMF el8an Tewllarnln§ bilr-
b 7T 5i:b cHluan5H ualorl8a as505an Tuyolly kelacl8an eleklroklTtyoyly kucHlanl5H
ualon8a uyarab anmlylabH TuTkln. Bu uatOrnl ko'rclan kecHlrar ekanTiz, 10nlatlng
k1TyoY1ly akHylMs:1 1e8:8HM Telallarnln§ akHyls: 0'28arl5H1 yo'nal5H18a uarata-
farsHL KO Ton8a 028arl5H1 1o021t, He8an xulos3a8a kelatl2. CHwnoncH1 bu ualorcla
kally alotlarl en§ akHy boba, ak51McHa nnlng 10nlarl en§ noakHycr:

K. Ca. N3. Me. Al.2n. fe. N1 8n. Pb. H-. Cu. He. Ae. PL Aun
KiTyoY 1y akHyHs: katayacrll
K+ Ca2+. N3". M,,2+ Al3+ 2n2+. Fe2+. N 2+ 8n2+. Pb2+ H+
Cn2+ He2+ Ae+ P{4+ Cn3+
k1tyoyly akHylls: orlacll
By uatOr 5Hunl ko'rsaiachlki, 5HaroW blr XM bo'l8ancla 5wyl enltalarcla kaloclcla Cu2+
clan An3+ SacHa bo'l8an kaHonlar uolacll. Tarklblcla K+ clan Pb2+ 8SacHa kaHonlar
bo'18an 1wurlar eleklrolr sllin8ancla, 5Harok blr xM bo'l8ancla, H+ tonlan uayLLrMacrl.
Moclotlkl, kltyoyly reak5lyalar lerH81 reak5lya8a klI15HuycH| Toclclalarn!ng
kon5enlralblyalanSa Hat bo8wmlMa ekan, yoHoroc! tonlan kaTt bo'l8ancla (meylral
TMH11lcla) katOclcla eleklroklTyoyly kucHlanl5Hlar uakOrlcla yocloroclclan — olcln
Joyla5HS8an ba2: Te*alar Hat uaylarl5M1 TM TKT.
Top3HT"
2Ma° + 2H:0 ->
2K° + 2H:0 -»
20\a° . Cl: -»
2K° + Cb —
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~axora* $ayollan
1.0k3-uay reaks"ya ien§iaTaiariniinzi3Haa 1on-eekiron ya elek!:ron balans
nsnllanclan Foyclalanl5H.
2.0k51cllan15b-say{arLli5b reakslya:ariMtMg Sanclay Llrlarl bor?
3.0k51c11an15H polen5lal Haulcla W~ buncba berln§.
4.Eleklrol12 nlra?.
5.Eleklron balan5 wu5uH ya yarlT reak5lya uSull bMan uuylcla8l ok5-uay reak5lya
{en8latalant W1sH
2Ne° + 2H20 -» H2+ 2Ne +YIOH 2K° + 2H20 -> H2+ 2K+IOH
2Ne® + C12—»2 Ne +|C1 2K° + C12-> 2K+ICl

Melallar. 1/larning o HMsH:, xo$5alarl ya b1l lktalan. Melallur§lya 5anoaH.
0.1.Mencleleyey clayny 515letablcla8l eleten!larnin§ 85 LLBIM Telallar 1a5bkIl
uMach. 8§ltobclan LWiSbsarl batTa Telallar oclcelly barorallla salfly TocllalarcHr.
Melallarning o'2:18a x05 bel8Marl uuylWa8Marclan ibora:.

1. Har uanclay Telall o'2:18a xo5 yalllroylkka e8a, bunTt§ 5ababl 5bukl, ular
yorn8Mk nunt 5peklrnlng ko'r§a ko'rlnuycban 5oba5lcla yay{an$b xm5u5lyaH§a e8§a.

2. MeMalar 15514k  ya eleklrnl yax5bl o'lkaracll. Melallarnt§ elek{r
0'ikazunycbanls: barora! of15bl blMan patayacll ya ak5lncba, uar5bLLI81 baroral! oMisH
blMan oflacll.

3. Ko'pcblk TellMar oclalllas: ~baroMa kn5lall bola*kla boYacll, ularnln§
koorclna5lon 5onl ka«a alyta*8a e8a (8 ya 12 8a lens§).

4. MellMar cburfunycban ya ya55Manuycbl bolacll.

5. Melallar eleklr Tu”bal: eletenHarlUr, ya'n: nlarnln§ ok51(Man ko'plncba 5uy
bMan birikib a5051ar bo5M sMacll. Melallarcla bu 5 xu5u51lyalnT§ borM8i8a a505lanlb,
TelllMarn1ng I1cHKd LWUrll5b1 baylcla ta'lut LW5ayyur yaraH™b TuM TKT. Mabalan,
TellUMN yern8Mkn: kayln"b xu5mblyall8a e8a bo'l8anl wcbun Jucla yupua Telll
pla5Hnka bat Sbalfol(Hn:y) boYTaych.

Bun§a a505lanlb, Telall Jucla 2:cb LUrM8an (yanl TelallatT§ ba]t blrf8lcla
Jucla kmp alltlar bor) cleyisHTuTK1n.

MelllMNarn:M8 1551ulk ya eleklrnl yax5bl o0'lka215bl - raryacllan8an rarracbalar
Telll11n1n8 kri5lallarl ora5lcla 050n barakaHanl5bl Haylcla Ta'lmutol beracll. Klboya{,
TellMarning elek!rotnuSbal eletenHar Jutla518a k1M15b1-yalet eleklronlarning telall
allltlclan 050n8ta cblylb kelll of5blnl ko'r5alacll. bexkT bu  (Telallar)
xnbu5lyaHarlMing becb way5151 oiicly Toc!clalarning “telUM" yok! "telallrta5lan”
51MN8a a]JraH5b ncbun a505 bo'la oltaycll.

Oclcly Toclclalatl «Telall» yokl «Telalltablar8a» ajraH5b ucbun kltyoyly
bo§’lart5blar Hpilk a505 ullb ol”™b, ko'p Tabalalarnl i20b ulllb oll”béa Jucla *0'8'n
xnloSalar§a oflb kelacll. Oetvak, rarracbalar orasicla Telall bo§’1an15bl oclclly
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Toc!clalarw TelllMar ]utla818a, koyalenl bo§'lanl5bl  oclc/ly Toclclalat! esa
Te(allta5lar Jutla518a k1nH5b Kkerak.

Oclcly Toclclalarn! bunclay 2 1urkut8a agaH6b blr lotonclan tulas ya |kklncb|
lotonclan ni3biy baraklerS8a e8a. Aynl 3barolicla oclelly Ttoclclalarn! Telall ya
Telalltablar8a ajrala olatl2, lexln ba2: oclcly Toclclalarn!ng "rtelallar" 1lurkurt§a
Kililih5  1a5bul  Sbarolnlng o'r8arl5H18a bo§'Tly  boYacll. Mabalan, 5urta
“Tellll1ta5lar” LUrkurt8a KlrHMacl, lekln Surtanln§ elek*r oYkarmycbanlls: barora!
orusHh blMan katayacl. Bunl eHbor8a ol8anltl2cla 5urtat "telallar" 1urkutlSa
K1MH5b8a LLSM: kelacll. Palay 13,2 °C clan yuuyoncla Telall, lekln baroral pa“ayub -40
°C 8a yel8ancla oy ualay "kulran§ ualay"S8a aylanmacll. Kulran§ salaynTt§ kri5lall
Kaiwas: xuclell olto5, kreTTy ya Sertanlylarnln§ kn5lall kaias: 5t8ancllr. Kulran§
falaycla aloTlar o'raro Koyalen* bo§'lanl5blar bo5M uMacll; n yanT o'lkarnYcbanllk
X055alarl8a e8a; mnin§ elek!r o'ikazunycbanl8:, xuclell Telalltablarnlkl kabl, barora*
paSay15b1 bllan kaTayacll.

Kityoyly bo8hawsbiar Npl8a kura oclcly Toclclalar “telall” ya "rtelllllra5lar™
8a aJraHsb yarlt o'ikaz28:cbiarmin§ XO055alarlnl 10'8'rl i20biasb8a iTkon beracll.
Masaian, oclalllas: sbarouca bor, kretnly, w8lerocl, 8ertanly, seien, lellur kabl
TelallrtaSlarcla alltlar blr-bln bllan koyalenl bo§’lan8an, lekln bu Toclclalar
KizcMrM8ancia (yekl eleklr la5lncla) allirrMararo koyalenl bo§'lanl5blar yetlrllb, oracla
erkT eleklronlar payclo bo'la bosbiaycll. sbunt8 wucbun bu eletenllar yarlr
o'{karnycblar Jutla518a kkalll.

1900 yfcla Orucle lakMl ei8an wmeleklron 8ar™ na2arlya518a Tuyof”, Telll
Tu”bal earyaclll ioniar ya mlar ora5lcla8l1alib512 baraka! ulnycbl erkln eleklronlarclan
iborai, bu eleklronlar 8ar Tolekmlalarl bo'ysmun8an uonunlar8a bo'ysunacll. Ocialllas:
barorallla eleklronlar Telallar 5Irliclan cblalb Keia oltaycll, cbunki Telallcla erxkln
eiekiromarn: Twusbar raryaclll torfar kaMa kucb bllan LWrHb Lracll. Melall8a
iasbMancian  elek!r Tayclon: benlSancla, eleklronlar LUMB512 barakaHn: yuuoHb
Ta'lut yo'nallsbcia yn8ura bosbiaycll. Eiekiromiarmn§ bu barakaH8a Tusbai 1omiar
10 'sShnMk uflacl. Harora: ko'arllsb: bllan ion:a T:1n8 iebrawsb barakaH kucbaylb
lebranl5b artplilliclalarl kaialaSbac/l. 8bwuncla ion:armin§ eleklronlar blMan HO'yna5b15b
exHTolls: ofacl. Blnobarln, eleklronlarnln§ Ta'luT yo’nallsb sar: barakaH
Fiyimasbacll. Bo”buacba aylSancla, Telallnln§ eleklr o'ikazu\'cbanMs: baroral
olMl8ancla katayacll.

MelallarnlM§ LWrll5b1 basWa ronalar nararlya5l bat Telallarcla erkT eleklron!ar
borM8:M eHrof ellkl. Bu nararlya a505lcla uwmylc'a§! Tmloba2alar bor: Melallnln§
kn5lall panjaraslcla8l tm/ba! torfMar blr-blriclan blr xM wro“Mkcla ya Ta'lunT 1alib
blMan Joyla5b8anl mucbun by 10nlar bir xIM eleklr tayclon bo6M "Macl. OolTto barakallla
bo’18an erkln eleklronlar Tu5bal raryaclll 10nlar8a yaslnlaSb8anlcla eleklronlarnlng
po(en51al ener8lya51 tinlTal Liy Ta:18a e8a boYacll.
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Melallarclan "a3l" Telallar olHn, plaHna, kuTusH, (baran 115, salay, 51Tob)
whlalcla erk'r. ya'nl LU §'ta Holalcla ncHraycrl.

Melallarnlng a805ly Ta55a51 yer uob”ck blrlkralar Hollcla wcHraycll. 8ol
TellMarnTt® 5anoal Ttlulyo5lcla HosI ul*H mucHun yarouyl lablfy xoT a“Hyo Telall
mclabl notl bllan ymnHlacrl.

fAnclalar ko'plncHa Xora boYTtaycll, ular8a bekorcH1 J1M51ar-kuTt, loy, oHaklL"H \'a
bo5Hsalar arala5H8an boYacll. Har uanclay rucla 15H8a LUSH1nMSbclan ayyal bekorcH1
]in5larclan {02alanl5H1, bo”HuacHa ayl8ancla "boylMr5H1" lorlt. Baran ruclalarnln§
boyLll18an 5HaklM "kon”etrall cleb allllacl. Kuclalar LU wmSullar bMan boykMacll.
Ko'pcHLLUK ruclalar Aola5ton uSmlicla boykMalll.

MelLIN ruclalarlnlng brncll LWWrknTl ok5lcll rmclalarclr. Bun§aleTtlr ruclalanclan-
BT\ letllMo5H Fe20 3, s0'n§'lr lerwMo5H Fe20 3-3H20 ya Ta8nWM letlrlo5H Fed0 4,
alymntlMly rncla51-bok511 A120 3-2H20, Ttar8ane5 rucla5l- plrolyw211 M n02, yalay ruclasl
8n02 Y151nl oxra51 B120 3ya bo5bualar 11501 bo'la olacll.

Kuclalarclan Ttelallar aJraHb of15HN1MS blr necHa wSul Ttaylucl. Bu uSullar
ayLlUrlLNH, {ernMk parcHalanl5H ya alra5H1n15H pro5e55lanSa a505lan8an. Texnlkacla
bu pro5e551ar Telallur8lyanling LLrm ko'nnl5Hlarlcla (plroTell11mr8lya,
§lclrotelallnr8lya, elekrrotelll11mr8lyacla) atal§a 05H1nlacrl.

Kay”arLlLUMH pro5e551ar18a T115011ankablcla unyieas: reakSlyalarnl keiHraTiz:

a) yalaynt8 ko'rtlr blMan uay!:arlLI5H1:

8n0 2+ 2C -»> 8n +2CO
b) rux ok51cMnT§ mn8leroc! (I1) ok51cH blMan uayHrLLSH1:
2n0 +CO — 2n +CO02
v) Tolbclen ok51c1nlng yoclorocl blMan uay"arlLI"HMM
Mo003+ 3H2 —Mo + 3H2
§) Man xlorlclnlng malrly 1a5iricla kaylarLLISH1:
T\Cu + 4Ne  -¢ T| + 4NeC1
1) Telall ok51clMarlrirg s:, Al, M§ ya bosbuaiar 1a51Mcla yayLLrils H
3Mns0 4+ 8A1 — 9Mn + 4A1203+ 02
e) TelUM tonlannT§ kaloclcla sayLlLnrM~AHM
N2++ 2e- -> N

1) noclr Te{aMarn1n§ Ko Tpieks blrlkralar!clan yay:arllsH:

2K[AN(CM21+2n -» K2[2n(C*)4] + 2An

Tentnk parcHalanl5H pro5e55lariSa LS50l lanuablcla umylcla8l reax5lyalarnl
KelllraT'i2:

a) 51rkoty (IV) yocMc!nT§ cHm8lan8an Yollrarcla lenrlk parcHalan15HI

—> b\ +212
b) nlkel karbon'TinT§ WrTlk parcHalan15H1:
N1(00)4—> N1+ 400
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V) §ertawy (Il) yocHcltn§ yumuorl baroralcla parcbalanl5bl:

2Clc/P .....w Clefl, + Ce

TertWu parcbalanlsb yo'll bHan bularclan {asb”an Cr, fe, V, \1b \a Ta kabl
Telallar bat ollnacrl.

§ltobclan (ya Lil15tan 5erlyclan) laSbuarl barcba TelllHar oclalcla§l Sbarollcla
0'218a x05 yalHroulkka e§a bo'l8an ualHuy ]15tlarcrr. Melallarrnn§ M2:kaY1y \055alarl
Jutla518a wnlarnln§ opHkayly, lertlkayly, Texanlkay]y, eleklr ya bo”bua X055alarl
Kiracb. Melallarnt§ X055alarl - wularnt§ yalHroal8l ya 5balTol eta5M8lcllr.
AlynTlMly Ta8nly yax1M xolalcla baT, kukun bolalcla bat yalllroy Telall, bo”bua
Telallar e5a Hauallek15 51 yaxM1 xolalcla8lna yalllroy bo'Tb, kukun bolalcla yalllros
eTab5.

Kntu”b, pallaély uva 1Inclly en§ ko'p Telall yalHrouyllkka eS8a. 8bunT§ wncbwun
bat kmTu"b ya palacly ko'r8u 15blab cbluarlSbcla 15blaHlacll. Ko'p TtellUMar lo”
kulran§ blMan oy kuTuSbran§ orablcla8l LLI58a e8a. 01Hn ya 5e2ly 5an”, Y15tul
L1128'15b, 115 10’ pu3bH ran§8a eS8a. Melallarnln§ bm§'lar! alan8anl Ta'lmT LUS58a
bo'yaycl. Mabalan, na”ny - 5anuy, kally - blnal5ba ran88a, 5lron5ly - Lh2M, kal5ly -
uoyou, ran§8a bo'yaycll. Bu boc/1"a a5051cla 5peklral anallr n5ull yaraH18an. Yercla8l ya
ko5T05<1a81 Tocllalanlng aloT 5peklorlannllexk5b1rl5b maH]a5lcla n”ba toc!clalating
k1Tyoyly larklbl aw”lanMac/l.

TenlMr ya unln8 uoH5bTalan - uora Telallar cleb, yol8an Telallar e5a "ran8M"
Telallar cleb yurMacll; layal a51 Telallar - Au, A§, P1, Ir bun8a klrraycll. V, M§, Be,
in, 2r, ba, 1M Ke, Ce, Ca, Te \a bo5buyalar noclr Telallarclr. "]Yoc/Ir Telallar™
1bora51 5ball bo'Mb, Te*all ruclalarlnln§ sancballk ioplM8anf§i8a \a lora Telall
afraHb ol6b u5ullanning lakotMla5b8anMg18a bo§'Mu; blr yaaHar "noclr Telall" cleb
b15oblan8an Hlan encllMkéa bn ualor8a klrraycll.

Melallar o'rlclan elek!ron berl5b xu5mn5lyaHS8a e8a bo'l8an eletenHarc/lr. 5bunlng
ncbun wnlar k1tyoyly bilnkralarcla laual Tu”ba! yalenH1lk natoyon sllac/l.

a) Telalarnln§ ion raryac/l uancba kaHa ya raryac/l klcblk bo'l3a, Telall
5buncba kucbll a505 x055a natoyon urlacrl.

b) tellMartin8 Tn raclm5l uancba klcb!k,10n raryac/l1 kaKa bo'l5a, Telall
5buncba kucbll k151o0la x055a51M1 natoyon wuracrl.

Har uanclay noa51 Telall wrlclan kura aSlroy Te{allnl o'5ba Telall Lib:
erHrta51clan 51alb cbluara olac/l. Ma5alan, moa51 Telall letlr o'2:8a uaraSancl!a a“Hoy
Telall 715M1 715 WRlarl erkra5lclan 51alb cblsarac/l:

Fe + Cub0g —Cun + Fe804

8bunln8clek, a8ar yo'r§'o5bT L1 erHTa518a rux TelUM LLUMbHIMMa, yo'r8'o5bln
rnx8a uaraSancla a5lroy bo'l8aTt ucbun, rux kur805blnnl unin§ Le: larklblclan 51Lib
cbluarac/l:

2n + Pb (W 3)2-» Pb + 2 (LW 3)2
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MelllMarTt bu \053a518a a5051anlb, umy!lcla§l Bekeloy ualllri§a lerl5H tutkin:
", K, Ca, N8, M8, Al, Mn, 2n, Fe, Ccl, Co, N1, 8n, Pb, Hr, Cu, A§, ¥18, An

Bu clatOrcla lurm\cbl TelllMar 15HHrokIcla 8alyanlk eleten! yaral5ak "moa™™
Telall tan/ly uym!bn: (kaloclnl) ya "ab1" Te(all tm”ba* umu!bni (anoclnl) 1a5HkIT uylacH.
Mabalan, Cn§04 er'lltab18a LLSb1rM8an Cu 7 2n804 erlrra518a 1nu5H1rM8an 2n bMan
b1rla5HMrMacll ya Yakob1eletenl HosMMuyllnach (1-ra5t), Cu tu”ba*, 2n Tanfy un'b
bo'lacll. Elekrronlar ruxclan cHlulb, LbHAl ran] Ir oruall rw58a boracll ya erlltacla8!
Cu2+on'an bMan blrlklb Cu alOtlarlll Hos M uyflacll. KakOiéa 115 cHuualll. 8 0 42 Sonlar
cMalra8ta oryall o'Hb 2n2+ lonlan blMan bilikacl. Yakobl eletenHcla “wylcla§l
k1TyoY1ly reak5lya boracll: Cun804+ 2n =2n804+ Cu

1-ramn. YakobleleTen('T'T83xeTam. 1-o'rLLlan sul/al
IONKT T 0'lkarnyc!in (Ma/ra§Ta, 2-°alyanorelr

LM cHo‘rM8an 5H15Ha nay oYkarl8an probkall problrkanl Zlerwr 5HLU1YS8a
oYnarb, 1cH18 2-3 boYak rux Ttelall 5olnacl. 8o‘n8ra nnT§ mSH8a 1:5 MMiSkalcla
SuynlHrM8an 5ullal k15lola ywyMacM. Car ajrallb cMuacll. Problrkaga8l Hayo 3lulb
cHlsarM8uncHa blM o2 kuHb, wcHL cHo‘2M8an nayian cH1sayo!8an yocloroclnl
yonclMrMacl. Yoclorocl alan8a518a uwruy 5H15Ha plaSHnka LUH15a, plaSHnkacla 5wy
FOTcHMar! HosH boYacrl.

Ba5e Te(a!-a508 x088a8a e§a Te{al MaT arHcle: Baxe Te(al

K11X —be18151 - 2n. Kux (1ol. 2T1cmuT), (net. 21nk; XY1-XYI as5rcla yabHa8an
olTlar aSarlarlcla ucHrayclM8an lertln), uyaclTclan TaYuT klTyoyly eletenl, clayrly
515{etant§ 1 8uruH kltyoyly eletenll, UMb rauyat: 30, aloT Tab5a51 65,37, ocH
2an8on-oy, ran8M Ttelall; 2icHrMs: 7,130 §/cT3; 15/M=419,5°C, 1ayn=907°C, yalHrou
ocH ko’k1THr, 8ek5a8ona! krl5lalllk Tell, Hayocla ok5lc! ya 8lérok5lkarbonal bllan
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uoplanacH, bu wuaya! wn! ok3lcllanl5Hclan 5aslaycll, 3uycla erltaycll, k15lola \;a
15Huorlarcla erlycll.

KlIx 1aNb - poMal ya cHo‘yan buyuTtlarw korrorlyaclan 3aulaSH mucHwun ularnin®
5rlin: rux uaHartl blMan uoplaSH. Awux 155wy :n (buyutw erl8an rux yanna8a
LL5b|nb) elek(roMllk m3mnlcla, en8an ruxnl purkab atal§a 05H1rMacll.

Mlnerallarl. Kux lablalcla ken8 lam}alSan; TmH1T Tlmerall - 5Falerk 2n8
(yallros rux!o5H), M-anklanl( (2n,Mn) Fe20 4, 511150M1r - 2nC03, tartaM 2n2Fe3s.

0ltal”™ 108‘ Ttelallur§lya kotbTtallcla8l rux rayoclnln§ ko‘rim5HL ra5tcla
kelHn18an.

1970- y(1la BM8a LLIsMriN™an 01Tally log* Telallurelya koTbTaH’a uaraxHH

rmx 7ayo(InT8§ nTuTry Ko ‘rLLU$SM.

8Malen( 2n8 - Mineralnin§ notl 8rekcHa “5Falero5”- alclatcH1 5o‘riclan
ofMn8an. Bw rromera! “asHy! bel§Mannln§ raSllly 5mifAcMar8a HecH o ‘x5Harta5M8§1
SabablM ~Hunitlay noT bMan alalSan.

Yning§ 51nonltl: rux al<3arcH151 H15oblanacll. 8FalerfnT8 xLan, Kleyofan -oy
ran8M yokl ran§512 (cleyarl bullinlay arala5Hralarclan xoll) bo‘18an xLU; Ttartall -
5FalerHnln§ wora ran8M lerwr arala5H8an xL; po5H1bratl! - kac!rty8a boy (Ccl 5%
8acHa) xLW bor.

Kityoyly 1larklbl- 2n 97,1%, 8 32,9%. AralaSHta 5fFaHcla ko‘pro® fe (20%
8acHa) boMacll; 5Hunclay xLUn! T1kro5kopcla ualll” erlltaning parcHalaw5H1 taH5uloH
bo‘18an Ttaycla pkroHn (Fe8) aralaSHTta51 borlls: Ko ‘rracrll.

8Malerlwin§ rams: o<3aMa uoraTHr yok! ]18arran§; ko‘ptcHa “ora (tarTtall),
katclan-kaT 5arlsa, Lh2Mya ya®HMro® boMacl. Bu(nnlay ran§512 5HalToF xLLU (kleyo!an)
Hat bor. unln§ cHi218 ‘1 oy yok) ocH 5arla ya uoratMr L5lar8a bo‘yal8an, lenlr8a boy
Lr:  ]18arran§ cHi2:L, beracll. 017105 kab| yalllraycll. Oallall§1 3-4. 8Falerll ancHa
T0 ricfr. nnin§ mlanl5H 1ex15M81 {110} bo‘ylcHa o‘laTtmkatTtal. 3olM3bHrra 08Mrlls:
3,9-4. 8FalerH eleklr oUkarTtaycl ya ~LUbIM lertoelekb‘lani5H xususiyall8a e8a. nuning
aynTt xlWlan 15H8ancla ya 51n8ancla k>5Foren5lyalanmacll. Ok51cManHwycH1 alanSacla



Ko‘rmr n3Hpa ou ran8W rux ok3“cl 8Sarcllarl bosH uflacH. Suyullnilta8an LU4kO3 cla
erlycrl \a o11r§msur1 a)rallb cblsacll.

Yynr8k - 2n8. Xlan: erkrolslkl - larklblcla Tar8ane3 bo‘l8an yyursk (2n, Mn)
5. K1tyoyly lark|b| 3Falenlnlk18a o ‘x3basbcllr. Oclalcla larkibicla8l kac!Tly 3Falenlcla§l8a
Mara8anc'a ko‘proy Tluclorcla boMacll. Yyursllnln§ rans: 3lMalentlkl 31n8an asosan
larklblc5a81 letlr8a bo§'“Iy o‘28armycban, ocb baTt, "0o‘n8Mr bat boYacll. §bun8a
Tuyoiy cbi218‘1 bat ran8312clan yo‘n8Mr8a o ‘r8aracH. Yalllrasbl olTo038a 0 ‘x3baycll.
0aii1ars8l 3,5-4. YyursH 7o Tklr. nnln§ nlanlsb lek13r8§l {1120} bo‘ylcba TukaTTal
ya {0001} bo‘ylcba TukatTal eTas. 3oM3bHrta 08’rls: 4,0-4,1.

01a8no8(1k bel8Man. Yyursllnin§ yaxLl Tassalanw lasbul ko‘riMisbl8a uarab
3lalerbclan aJraHb boMTaycrl.

8inkk - 2n0O. 2n 80,3%, O 19,7%. 8t8onlya3l 8eksaSonmal; 3ltTelrlya
Ko ‘riMsbl cl8ek3aSonal - clplrartclal. Knslall 3irukllras: yyursk 1lplcla Xol-xol
clonalar ya ya\lH Tta3salar bollcla wcbraycll. Aans: a1284sb-5an™ yok: lo‘s L{211
Cb1218M "128Msb-5arla. 01703 kabl yalllraycl. Opiik ] lbalclan Tu ba*. C)alllyMs: 4 8a
{en§. 1/1an15b 1ex13M8§1 {1010} bo‘ylcba o‘rlacba. 8olM5b11rTa 08Mrlls1 5,66.

HLWaWH3bK Kux clunyocla 15blab cb]™an3b bajrw bo‘ylcba Telallur§lyacla
po‘lal (letlr), alymrTTy ya Tl5clan keyln 4-o°‘rincla LUracH. unln§ 13blaHM3b 30ba51
bor§an 5arl ken8aylll borToséa. Kux nafFasa! 50f Telall bolléa, balkl xloncl, ok51cl,
5vllal ya rux kmkun bollcla bat ken8§ ~o‘llanfMac/l. Ounyoéa Jart ruxning 47% clan
orHS8M Telallarw rwxlaSb wucbun 15blaHlacll. Melallur§lya<la letb ya po‘lallamnl
8alyanlq uopla5b oruall wlarnl 2an8lasb(lan 5aulaylll. 19% rux lallin ya bronra 15blab
cllsan5bcla lMoyclalanM5a, 14% rux LU ruxM soH3bTtalar 15blab clluarac/l. Kmxnln§
o‘r*acba 1 lonna5l1 ox1r§l ylllarcla 1000 AC>8H clollanclan (2004-ylMclan) 4400 A(}8H
clollarl8a oMlb kelcll (2007-yM).

Kux po‘lal buyutlarnl korroziyaclan b5aulabb wcbun wlar 3IrlllM uyoplasb
(rnxlasb)cla ya ko‘p8lna uoHS5brtalar, Tabalan, T15M woH3bta (lallm) 'ayyorlasbcla
13blaHlacll. Kux blrlkralarlclan 2abar512 ya yax5bl uyoplanacf8an bo‘yoular: 2nO (rux
oK51cl) - rux bellla, 2n8 (rux 5ullcl) - LWopon layyorlasbcla lMoyclalanfacH. 2n8 rux
3ullcining Ccl8 kac!TIV 5milcl bMan aralasbtasl (lymtlne55enl xo55all)clan wileY1210n
lrubkalar ya ekranlar layyorlabSbcla ~o‘Manllacll. My ~borlan layyorlaSbcla, ruxla5bcla,
8alyaTk eletenMar ya uoH5bTalar layyorlaSbcla 15blaHlacH.

OousHTtalan - rux ab051cla8l alymTTly, rw5 ya ta§nly soHsbTtalan, karbyu-
ralllr ya naso5larnin8 korpu5larl, 51rpanl5b pocl5blpwklanwng icbk: balua5l, bacllly
buyntlar umylsSbcla 15blaHlacH.

Texnolo§|ya51. AuxI ruclalar konclan a505an yer o5H ya yer uSH ubullarl blMan
uaz21b ofmacH. 80‘n§ wmlar ucb bo5ulcbcla Tayclalawb, un boll8a kelHnlacH (0,074 T 71
Tayclalkcla karlcla 90%). A505an ruxl boykTtalar 8lclrotelallur§lya usull bllan
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fHayla 18Hlanacl|. PlroTelallur8lya Jarayonl 8arcH| kaTt boMsalla (Beloya 3Habricla),
3anoaia o ‘1llawb kelfnTouc!a.

Kuxnin§ eri3H HaroraH pa3! bo‘18anM§1 wcHwn Hat (1e=419,5°C) ywu”on
Haroralcla rux bu§‘ HolaH8a oYkarllb, 30‘n§ er"sH HaroraH8acHa 3soyulllacl, keyln
nokerak 108‘ ]im5larlclan lo2alanlb, wuayla 15Hlanacll. bekln ko‘p8§ina Joylarcla
8lclrotelallur§lyalarayon: ken§ ~o‘ManfMacl. Blros uncla kaTt uaynoycM ~aHat (K8)
pecHlarlcla 5ulllc! Hollcla8l rux «k!5lolalarcla erlycl8an HolaHcla y”~on Harorallla
oYkarlacll.

Tarklblcla 0,5-1,5 % I ruxM rmclalar Molal5lya wuSull bMan boyWIM-8acH, rmx
nMuclon 46-55% 8a koYarllacl ya wHbwu 51lHcIM rux boyHTa51 kuyclrl5H pecHlancla
900-1000°C cla kuyclHIMb, o1HN8M8UrlM rux brkrta51 1o‘My ok5lc! Holl8a oYkarMacll
(2n0).

8urxonclaryo yloyaHcla81 Xanclra ya Jirrax yloyaHcla81l YcHumlocH
konlancla8l rux pollte*all ruclalar (\ar\b oflnlb, 50‘n§ yay!a 15Hlanacll ya boyHMacll.
Tarklblcla o‘rlacHa 50% I ruxM boykTta To”Hken" yMoyaHn:n§ OHnally S5HaHr18a
Mayla 15H1a5H ncHun Jo ‘naH1aél.

1970-1995-yM1lan 0lTtaly Huclucl8a yasln bo“18an 00 ‘r§‘o5HT ya 01Hnlopkan
konlanclan rmux-"0‘r§‘o5HTM rmclalar yar\b ofnlb, boylH18an ya OlTtaly rmx rayocllcla
uayla 15H1an8an. 8of yuyTa 99,99 % I rux Telall ofn8an ya 5olly8a layyorlan8anl
Luny 1cla8l raStcla la5Y1rlanSan.

O/TvHc/ (0$° Telallur™lya koTh'Tai(1a8l rnx ravoAlLla oin<*an ya siolny%a
layyorlan8an $o/rnux Te(al1(99,99% W)
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Or8awk To{l(lalarwws§ 51n/lanl$in.

Or8aTk klTtyo faw — or8anlk blrlkralarnln§ a5051y LI15rTw LLSHKA alAmYcH1
vulerocl ya nwn§ blrlkralarlll o'r8anacH.

o r8amk blrlkralar larklblcla u8leroclclan lasb”arl ko’plncba yocloroci, K15lorocl,
arol, ba]Jran olLin8n8wul, loslor, §8aloSenlar ya ayrlT Telallar boYac/l.

OrS8anlk k1tyo lanl fan 5Waiicla XI1X a5ITIIMN§ boSblarlcla ajralb cllucH. XIX
asrnT8 bo5SHlarl8a uaclar or§8awk Toclclalar laual Hrlk or8anl2tlar larklblcla boMacH,
nlarnl 51nle?2 allb oflb boYtaycH cleyMar ecH. Bu BHal”Hk uarasH ecH. YWallsHk
uarasH8a blnncH1 bo’Mb 1824 yMita Ber5eMw5ning 5H18HcH netl5 kltyo8arl Yelyor
rarba bercH. Il 1824 yléa cHLWawllan laboratOrlya 5Harolllcla okSala! k151otnl olcH.

NO— +4H20 -> HOOC— COOH +2KH3
01r5lanil Sny ok5ala! k15lola aTTlyak
1828 cla eba TocHeylnanl 51Lle2 ulllb olcH.
1 KCMN +O0~KOCK
2. 2KOCH™ + (MH4)2804—*>K2804+ 2KH40CH
3. 14H4OCK->1YH2—CO—WNH2
1842 yMcla r5 0101l N. N. 2 77 C6H5* 0 2éan anlUn 51nler uflcH.
C6H "0 2+ 6H -» C6HF'H 2+ 2H20

Or8anlk kltyocla ko’ptcHa 5lwklura (L2 LsH) lortulalarclan [oyclalanfacH,
cHunk: aloTlar Toleknlacla fFaroyly Joyla5H]an boMacH.

8lrmkllra (W21HsH) Tlortnlalarcla koyalen! bo8Manl5H cHi2:iucHa  blMlan
bel8ManacH. ETplrik ya eleklron Hartmlalarclan Hat HayclalanlMacH.

ET périk Mow wlalar: CH* C2H2
E Ickrixon ortulalar: ,C =C H.C C;H
n K
BunkLLxa ow-w! alw'. H H
c=C I— CacC ..-H
H H

Or8anlk blrlkralarnln8 8oTolo81k wualorl. Kityoyly ]lHalclan o’xsHasH,
Lrk1b| blr-blrlclan -CH2-8ruppa8a fary uMacH8an blnkrtalar §otolo§lar cleyllacH.

TU5b1y Tolekmlyar Tab5a51 orlib botllU !aMlblcla Joyla5HMrM8an §oTtolo§lar
80101081k AallrT HosMufacH. CH2 8§ruppa 8otolo§1k lary iteyllacH.

CoT0l081k sal:or8a lo;yt8an wu8leyoclorocllar (alkanmkar) T1501 boMa olacH.
1Narnin§ biréncH: yakll -telan CH4. MelannT8 §otolo§lan uuylclaSMar: ellin C2H6,
propan C3HS8, bullin C4Hto, pelllan C5H,2, 8eplan C6H)4, ya H Keyln§1 Har uays:
§otolo8n1ln8 fortnla51Ml olcHn8l u8leyoclorocltn§ lortmlab5l8a §oTolo81lk fFarynl
c]o’5HI5H bMan Hos MALLMH TuTk1n.
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Or8atk btkTtalarnTt§ kla88llMka{8lya8l ya notlanl8H1.
Or8atk Toc!cia:arn: lurlar8a ajraH5Hcla mn8lerocl raryTtnTpg L1 ya Iunk510mal
8ruppalarning 1url8a e bor berllacH.
1L18%erocl 2an]:MiMkM8 *wun8a ko'ra or8anlk Toclclalar ~unyJlla8: asosity
lurlar8a bo Mnacll:
AlNlaHk blrlkralar - larklblcla cH121751ton yokl lartoulan8an w8lerocl 2an]irl
5ayla8an Toclclalar. Bu Toclclalar o'r naybaHcla :
a)lo'yln8an ya b) i0'yinTa8an wu8leyoclorocllar yokl mnlatT§ Ho5Malarlclan :bora:
bo'lacH:
CH3-CH2-CH3 CH2=CH2
Karbo51klMk blnkrtalar - Toleknlalarl faual wn§lerocl akOtlarlclan ibora: bir yokl
unitan ol Halualar 5asla8an or8anlk ToclclalarcMr. Bu blrlkralar: af51kMk -
(lo'yT8an yok! lo'ylnta8an wm8lerocl Halualan 5aulan8an) blnkTalar8a: 81lklopropan,
51klobulan, 51klopenran ya H.K.
a)AroTtaHk n8leyoclorocllar8a bo'Tlnacl: Benrol ya unlng §otolo§lan lracll
Celero51klk blrlkralar - larklblcla u§lerocl a*otlanclan la5Huarl bo”“Hua (>], O, 8, P,
“be8ona” (8elero) eletenllar alotlan 5aylan8an Halsa5lton Lk WsHT or8anlk
Toclclalar:

HC —CH HC — CM
] 1 I I
HC CH HC CH
\ A\
(0] 8
Funn Naro!

Bun a5051y 3 §rmppa blnktalan o'r *arklbl ya inlk510nal §ruppalan LUri8a ko'ra
yana bo"Hua lurlar8a bo'Tnacll:
B[O or8anlk Toclcla Iurl larklbl8a klrSan ya i1kki yok! wnchan or”  1urclaSl
eletenl alotlanclan 1boral, 0'218a X05 xu5uSlya!l 8ruppa Mnilx510nal §ruppa cleyllacll.
2.Funk8lonal §ruppalar (uri8a ko ra ~nyila§livnrlar8a bo Hnacll:
Or8anlk Tocklalarcla Nnk810nal §ruppalarnln§ lurlarl:

YTtnt~y lNortuiast  Funk810mal §ruppa Noo11
K18loro (1M organik Tocklalar
A-OH - OH (8lclrok51cl) 8plnlar: blr alOTM, ko'p aloTMl,
arotalk, blrlatcH1, |kk[MaTcH]|,
ncHlarcH1
Arcle§icllar: tO'yT8an,
K-C-H -C - H (alcle§lch) lo'ylnTa8an, arotallk.

Karbon  kl15lolalar: HO'yT8anm,
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K-C-0H -C- 0 - H (karboksll) lo'yTtragan, arotallk, bir ya

KOo'p a505M
K'-0-K2 -0 - (ocllly e/1Har) Oclcly ellrlar
K1-C -0 -K 2 - C- 0 - (turakkab edr) Mwurakkab ellrlar
Axolll or§awk Toclclalar

ATTOobTKTalar:

K-"H 2 -1MH2 (atlno8ruppa) Blrlarcbl,1kkMaTtcbl, ncblarcH1l
14MrobrkTalar:
K->10 2 -N 0~ (nMro8§ruppa) Mono, d1-...
Arala$  Funkxiona! SrmppaH Toclclalar
H”"-K-COOH H~"-ya -COOH ATTok15101alar
K-C0-14H2 >C=0ya-ll 2 Artlcllar
Cn(H2)T -OH,-C=0,-CHO 118leyocllar

YWoTenkllura - or8awk Toclclalarnl norrMasb umsnllarl Ta]tma51. Or8anly
Toclclalar ncb xM notenk!almra aBoS]cla notlanacll.

ETpTk ((arku> (asocly) noTenklldura - Or§aty bintalart lablly
blrlkTalarclan nltalarc!a ucbra5sbl, (MTon k15lo!a51, Yino 5plrl, 51rka k1510la51, yo§’ocb
5plrM ya x.Kk.) a505 sallb oHn8an. Ko ’pcbllk bollarcla bu notlar 1a50cHAy bo’lb, xecb
Manclay Ta’'no8a e§a bo’lta5M81 Hat Tm Tk T (Telan, elan, a5e*on ya Xx.K.),

Kasional noTenklldwura - Or§artk blrlkralarnl bu notenklalura bo’ylcba
notla8ancla bar blr 51nf blrlkralarlMiMg brncll (arcle§lcl ya kl15lolalarcla 1kkTcbl)
yakLLl a505 ulllb olMnacll. Pol8anlarl e5a by blnncll yakll nin§ Ho5Ma51 cleb uaralacll.

To’yln8an w8leyoclorocllarning bilrtcbl yakll Telan bo’18anM81 wcHwn
uol8anlarl nnT§ Ho5Ma51 cleb “Maralacll. Mabalan:

CH3-CH-CH,

i3 TTecnTeran
CIH y

CH3- C—CH;- CH3 TTen-ertelan
CH3

3) 3lleTaHk (./enera, xaluaro, 1Y11PAK) noTenklUwurain - a5051y
pnn51plan 1892 yficla ,leneyacla k1tyo8arlar 5’erclicla sabu! yllin8an. Kotenklalura8a

1957 ya 1965 ylMlarcla atally ya nararly kltyo bo’ylcba Haluaro kltyoS8arlar
133



|WFoclirnn8 (1YMPAK) Parycla bo’l8an 5’e2cllarlcla so’5bltcbalar ya o’28arlll15blar
klrllicb. Or8anly Toc)clalart 5151etallk notenklalura bo’yicba notla5bcla
racbkallarclan foyclalanMacb. 112un 10°§ ’r1 n§leyoclorocl rary T lanlab ollmacb. 8o0’n8ra
klcblk racbka! yauyT 1ur§an lotonclan bo5blab bu 2an]ar rauatlar bWan rayatknacb
ya raclkalar bolaH. batcla noTtl ko’r5aHb 10’8 'rl 2an]ar o~Macl. Ma5alan:

CH;- CBs- (!:H- CH, - CH"- CH- 3-Techaekxan

CH3
CH;
CH3-CcH - CH-CH, CH; 2-TeH13-erllpertan
CH; - CH.
L
CH, - CH- ({H— CHn-CH; 2-ten13-12opropWipenian
CH; - CH- CH;

Fa20Yly 12oterlya uyo’5bbo§’ bMan bo§’lanSan |kkl wu§lerocl alonmrucla blr xI
NT1k510nal 8urublar bo’l8an bilrlkralarcla yura8a kelacll. Bu funk510nal 8Surublar
uo’5bbo8§’8a nil5Sbalan faroiia blr lotoncla Joyla5b8an bo'l5alar 515-12oTer, yaratva-
Aar5blloTonclaloyla5b8an bo’l15alar 1:ran5-12oTer bo5MN boMacrll.

H3C CH5 HAC\ /'H
c=C /c=cx
H7 YH H CH?
515-blen-2 {ran3-blllen-2

Bu 120Tenyant§ Taylucl bo’M5bl8a 5abab 5bukl, uo0’5bbo§’ blMan bo§’lan§an
n8lerocl o’r o’ul alroficla aylana oltaycl. 8bmning mcbun iTk510nal 8Surmblar 1'a2ocla
n8leroc! - wuSlerocl (C— C) bo§’lanl5b alroficla erkln aylana oltayc!Mar. 14aH]acla
120Tenya Yiwyuci8a kelacrl.
1.0r°aTk reak$lyalarmn§ lurlarl Anor8awk reak5lyalar kab 1 or8anlk reakslyalar
bat 3 a5051y 1ur8a bo’Mnacrl:

1. 0 ’rln ol1"b reak5lyalan, Ta5alan:

CH4+ Cb —aCH3C1 + HC1

2. A]rall5b reak5lyalarl, Tabalan:

CH3— CH3-> CH2= CH2+ H2

Biliki5b reak5lyalan, tabalan:

CH2=CH2+ HBr -» CH3— CH2Br

I. ¥Y§lerocl a(onlnin§ sol o’28artaycl8an Jarayon!ar:

1. AlTta5b1ni15b: CH3CL + Ne OH - » CH3OH + 14aCl
2. BTk15b: CH2=CH2 + HC1l----- » CH3CH2C1
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3. Toriib olM3H (elerlMirlar115H):

H2804
CH3-CH2-CH 20H » CH3-CH =CH2 + HDO

4. 12oterlanlsH: CH2=CH - CH2-CH3 - » CH3- CH =CH - CH3
11. 118lerocl a(oTinln§ $kleH o’28arisbi blMan bornycb! Jarayonlar:
1 2aryfr7T wray 15HL

CH3CH2Y + KaCNe -—-p» CH3CH2CK + N3*

2. 2an]1rnl uyl5uarl5HL:
CH3CH2COOWa + NeOH ------ » CH3- CH3 + Ne 2C03

3. 2an] ATL 12oTerlanlsH1:
CH2=CH-CH2-CH3 — » CH2=C-CH3

CH3
4. Yopay 2an)ir HosM bo’ MBI
3CH”~CH Kar>
5. Halqanl ocHLL3HIM
+ H, - » CH,- CH,- CH7- CH, - 8H
6. Haluawn§ l:orayisH: ya kenSayl3H1:
CH3

Keak5lya Texanix T1: K1Tyoyly Jarayonlar yayH&allrM oraly Toc!clalarnl
HoslM bo’MsH yo’MklTtyoyly Jarayon Texan:2T 1 MNeylMacl. Ko’p or§aTk reak3lyalar
Toleknlalar, Toleknlalar blan tonlar, Toleknlalar bMan erkln raclkallar oraslcla socrr
boYacll. K.eak3iya8a klrmycH1 Tolekulalar reakslya yaullc'a umuy lcla8lcHa parcHalanl3H1
TUTKT:

CoTolMHK parcbalanlsb: Buncla ToleknlanllasHkI elnycHMNatl A ya V cleb
Farar ylMsak, ular oraslcla bo§" bo3l wullisHHa ~3HMrok elacl8an eleklron ]Ml7|1 1KK1
lasHkI elllycH: (Tolekula) o’rlikicla bo’Mnacll, ya’n:

A:B - > A+ B-

Celerollllk parcbalanlsb: Buncla A ya V 1asHkI elllYcHIMar orasiclas:
nTu Ty eleklron )ullnl 3Hu rasHkM ellUYcHMarclan bH: KOrllb olacll. NelYacla, eleklron
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]MI7I1rH loP4b o18an "a3bk/1 elnyclll Tanfy, o’r eleklronlMl ber§an LL3bkI elllYcbl e3a
Tn3bal! raryacl8a e8a boYac/l:

A:B —» A+ + (:B)"

OayoT elllnn§.

L. CH31 + NeOH -*CH30H + NeCl1l

2. B1lnk15b: CH2=CH2 + HC1 -* CH3CH2C1
3. Tol1b ol3b (eletlnlrlanl5b):

H280,
CTJ-CTJ-CTLUH » CH3-CH =CH2 + H®

4. 12o1erlanlsb: CH2=CH - CH2- CH3 CH3-CH =CH-CH3

c/$(||>arlon apparall! VMae a bollna Ma$k, a place (o
00! We yapor clow/n, anc! a collec«ts Ha"kK x.
O]&(Hlallpan 5.ny ol«<%b ann”~Tana: 1- elek!r p||«a&l ns«k! u»5t«, 2-»ag]|
yunTalopa ko)ba, 3-cledenTtadoH]| yon «<Hoxcbal $H|$Ha nay, 4-
lerwoTelr, 5-Nb«x *onTlk]|c’
8-y|la'mnycH1 kolba, 9

cH!™M$Hu1$ T O-alon]|, 11
M bo$Har»H, 13 - eleklir p
a$o$ 4isWi, 14-$ny HeTroo!
15-5nyuc]| arslacHwa, 16-4
1ic| |$Hn] 50yun<) bolcla ublab
«

1\arora* nclvn sayollar
1.0r8atk k1ltyo lam Mtan: o’r8anach?
2. Or8atk kltyonln§ a5051y LLsbuncba ya uonunlarl.
3.TUrMTa ncbun anor8anlk k1tyo bllan or§anlk k1Tyo aloblcla o’r8anfacm?
4.0r8anlk Toclclalar n8lerocl 2an]:l8a ko'ra yanclay 51nMar8a bo'Mnacrl?
5.0r8anlk Toclclalar LLInk510nal §ruppalar 50M18a ko'ra uanclay 51lnfar8a bo'MnacM?
M15011ar kelHr1n§.
6.0r8atk blnkralarcla n8leroclnlng wuanclay §lbrl(1lanl5b bolaHan Tay]ucl?
7.5p2, 5p3 \a 5p 8lbricllan8an Tolekmlalar 8anclay baraklerl5Hka8a (5bakll, yalen!

burbbaklar) e§a?
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118leyo(lorocllar.1/larwng blnktalan, X088alarl ya abartyaH

1]8leyoclorocllar en§ 3oclcla orS8anlk Toclclalar bo’Mb, u8leroc! ya yoclorocl
alotlarlclan LL3bkIM lop8an. 118leyoclorocl 2am]lncla8l mn8lero<l a*otlan oraslcla§l bo§"
1,a¥51IM8&a ~arab, 1lo’yT8an, lo’'ylnTa8an ya arotaiik mu§leyoclorocllar§a boYrtacrl.
. To’yln8an wu8leyoclorocllar-n§lerocl alotlarl o’raro oclclly bo§" bJ/lan, sol8an
yalenllklan yoclorocl bHan 10’yln8an n8leyoclorocllar.
. To’y1M8an n8leyoclorocllar-al51kMk ya aH(81k1|k n§leyoclorocllar8a bo’HnacH.
. A151kMk  wn8leyoclorocllar-baluall  imzll3b8a e8a  bo’lta8an alFaHk
n8leyoclorocllar.
AM151kMk n§leyoclorocllar-bal”al nw5b8a e§a bo’18an n§leyoclorocllar

To’yin8an n§leYoiiorocllar. 11Tutly (ortnla8l C nllin+2

Alkan Fortnla51 AS8re8al bolall Haroral, °C
Suynylawsb uaynasb
Melan CH4 Car -189,5 -161,4
Elan CHO6 Car -183 -88,6
Propan C3H3 Car -189,9 -42,2

Bulan C3H.o Car -138,3 -0,5
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Pen”an C5H12 3nyunulk -129,7 +36,0
Cekb5an C6H,4 8nynulik -94,3 +68,7
Jekan C1oH22 3nynulk -29,7 + 174,0
Cekbaclekan C,6H3% Oallly +18,2 +270,0
Alkenlarwng §oTo!o8:1K ~a*on
Fotwla bowbnbb!
Ewplnk brrukrra Tnylal Xaluar«
c™m, CH,=€H, BcHen Ecen 1
<A Prop|len TNGXUH
ca CH,«CH-CH,-CK VT Bok‘l -!
;/”W CHO HIMH rm < AwYuw Pcten 1
* HWw ~aiiab rcH, beky-n 1
‘K CHMNHYaL-CH, Ccpiikn <M 1
on, CH,AH-10L-CH, 0Y1len Okled“!
% XonBcii KerT 1
cA CI—{,VI'I(CH,),;AC}l1 Ow]len 1>mm'n )
Alkacllyenlar ya pollyenlarw notlaSbcla 1e§15HM alkan noT:0’2a8:8a
Ao0’5Hbo8”nT§ 50ML ya -yen s0’5H1TcHa5T1l yo’5HIb noT HosMallnacH
onifa \ow/a/1bL}
Lup!rk MuuMura \al(jaro
L @ oo M Kc!)
Uk (V: ( THTH [Latmu 1] |
01 =CH (H=CH, Owr! Buwflyc!n - ?
<A CHA4H(H (I 1
(1 411 THg 1 0! A28 |
ObCHTH TH-CH ‘ P?I?(MWIM
. CHIO!, UXH. = {1t 1
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K15loroclll or§aw k Toclclalar.

spirfiarnil8 wn8ieyociorocuarciast yoclorocl alotlartl  §lclrok5  8urlH18a
alrasltlnl5Hiclan bo3lM bo’18an blrlkrtalar cleb uarasb Tm TKT. 8plrllar 1o’yln8an ya
lO’ylnta8an bo’lM3blan Tu TK1M.

Clclrok5M 8urmbilkM§ 3oni8a sarab wlar blr ya ko’p alotl 3plf;larSa
bo'Tnacllar.

To’y:n8an blr atomH 5plr(lar

To’yln8an blr alotl S5pnHarnt§ ntntly {ortnla51Ml CnHrn+OH yok! K.-OH
bMan 1Toclala5b Tm TKT. Clclrok5M S§murmbTT8 wuanclay w8leyoclorocl alotl bMlan
bo§Uan8anlM§:8a sarab wular blrlatcbl, 1kkMatcbl ya wcblatcbl 5plrHar8a
bo’Mnacllar.

8plrllarnln§ 12otenya51 ya notlanl51n.  8plrHarnln§  12oterlya51
n8leyoclorocl 2an]lrlnin§ LU2LLI5b18a ya §)clrok5M 8urullT§ 2am]lrcla8l JoylaSbuy
bolall8a bo§’ MMy boMacll.

ETplrlk noTenklalllra8a a505an, 5plrllarning nort 81lclrok5M 8urub bllan
bo§’lan8an n8leyoclorocl racMkarinlng oxiMga 3p11150°21 ~o’5LUb bo3M yllnacll.

Ka510nal noTenklalllra bo’ylcba e5a TeH1 5pHH karblnol cleb alalacll, sol8an
raclkalar unln§ boslMa51 cleb ~aralacll.

8151etallk notenklalura bo’ylcba 5plMlarnl notlabSbcla nlarnin§ nonll 1e815bI1
L'yin8an wu8leyoclorocl noTtl ox:M§a -0l ~o’5LUtcbabl ~o’5lb  bo5M  uyllnacrl.
ClUrok3M 8urnll ya raclkallanfn§ bolaH ra”atlar blMan ko ’r5alflacll.
8plrHarning norlanl5bl:

Splrclarmmn2; cTnAK noteniclanl noTideve  MOUTBMKIDITKEYR
ronmila51 boYHrba ronll bo'ykba nonu boylcbanolw
CH,OH Telll 5pid'ii KwbTol Te:anol
CH,CH,0H eii15psT1 Melii ka*bTal 1lanol
CH,CH,CH,0H burlurichbl propii 5puw «LLkarbto! 1-propanol
CH,-CH-CH, aexaasik/lg ptopit (WeiiN.aabum! 2-propanol
OH
CH,CH,CH,CK,0H  bMarcLl bulll S5plto propi karbsno! 1-bllianol
CH.CKCHCH, (KKiAATrH B TiA Tun3esH&acbTo! 2 bu(ansel
OH
CH, vodundu Mﬁﬂ}{]a MrrenikarbTol 2-teaBralb 1012
CH, -C;CH x
OH

CH, -CH-CHpPH ArobuLLIApT.! 2-Telllproprrol-2

CH,

1HOpropiikal'bT.01
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OMNMuwkH wnxuMark 8plrllar oM5HN1NE blr necba wudSmllarl TabHNN. Owy Icla
Sbularclan aynnflan bllan 1an151Mb cXK™anlr.
8plrHarnl 8alolcl alkMlarnl 5wy yok! 15b”ortn§ 5wyl erWta3! blMan wo’5blb
u!2crn5b o”all oMb TuTkKln:
e K.OH + HBr
K-Br
...... —» K—OM e+ MaBr
EH1en n8leyoclorocllan8a kalallralorlar 15bHroklcla 5uy blr!kHrM8ancla bH aloTll
SplrHar bo5M boMacl. Kalalralor 5MaHcla a”o3an kon5enilrlan8an 3wl Fa! kl15lolaclan
FoyclalanMacl|. ELLlen wn8leyocloroclMarl8a 5uynin§ bTk15b ”~my1cla8l bo5Alcblar o”all
50cMr boMacfT:

IT 04
K-CH = CHa + HOH - *» K-CH-CH3

OH

Sanoalcla eHl spAlUn! penlaran 5a”loycb| lablly blrlktalar - u8leYocllarnl
FertenHar 15blMrok1éa by§’k15b oruall oMnacl. Ma5alan:

o hepmMeHT
CinH 1206 = ——e- » 2C2H50H + 2CO02

By§UHsbni 4 % I 5ulFal k1510la 15b1:1roKkicla baT oflb borl5b Tun T K1in. 3bu msKMl
bMan §’o'rapoya, yo§’ocb cblurcllan, or*a-oy”~a! chjLlncllarl ya bo5Sb”alarclan ko'p
rur‘clorcla el15plr 15blab cXKuarflac/l.

MelM15p1ri 5anoalcla 80 ya N2 clan 51nler yllnacrl:

CO + 2H24Y¥*:CHS30H

Bu "~arayon 200-300 alt bo51t, 400°C barora! ya rux-xrot-115 kaiall2azor:
15bHroklicla oflb borflac/l. 8pllllarml yu”oncla ko’r5aH18an wsullarcla iasb”am, yana
Turakkab eflrlarclan aSelallarclan ya bo”b”a blrlkralarclan ollsb T# TK1n.

spirnarning 21K xossalan. 8plrHarnlng Cio 8acba bo'l8anlarl suymullk ya
unclan yu™orfMan ~allls Toc!clalarclr. OasHabk: yaklMiar: 5uy blMlan 15lalSan nl5ba«a
aramasbacll. o "218a xo0s x1cl8a e8a. 1/larnln§ Tolekmlyar Tassalar: orHb borl5sbl bllan
suycia ernycbanlls: katay”b x:d1yoalt512 bo’lb boracll, uayna®b baroraH baT orHb
boracll. 1Mortal LWli1Msb8a e8a bo'l8am spimiar 120Ter:ari8a “ara8ancla yw”on
baroralcla “aynayclLar.

8plrllar yoclorocl bo8’lan15b1 bo5M ulMa8nMs: 5Sababl  ywuor! baroralcla
Haynaycllar:

CH3  CH3 g3

0O-Heee:O_H mee=0 - H
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3plrllar oraslla TeH! 5plri o’la rabarll H150blanacll, nn:ng 10 T1 150N KoO’ri5b
AoblMyaHT yo’0!151M8a, 30 T1 e5a o’ 1:18a 5abab boMacrl.

8plrllarwn8 kltyoY1ly XoO055alarl. Blr alotl 5plrHar kltyoyly “balllan
nl5balan laol btktalar bo’lMb, nlar OH - 8urubcla8l yoclorocl alotl, batcla OH -
8urnb bo§’lane:an w8leyocloroclcla8l Yoclorocllar bl5oblclan k1Tyoyly Jarayonlar8a
K1l3ba olaclllar.

BH aloTl 5plrHar neylral xarak!er8a eSaclrlar. A TTo wular Jucla kaT clarajacla
atFolerMNk busnslyaHnl natoyon “Maclllar.

1/1ar8a 15buorly Telallar bllan lav51lr eH18ancla 81clrokbM 8§urublnln§ yoclorocll
Telall bMan altaSbacll ya alko8olyallarnl bo5M uyflacl:
2CH3CH20Mm + 2Ma — » 2CH3CH20™a + H2

Alko8olyallar8a 5uy blMan la’5lr eH18anéa nlar 050n parcbalanac!Mar:
CH3CH20Ha + H0 — » C2H50H + WaOH

8pllllar Tenarel Kil5lolalar bllan o’raro 1a’51r ela olacllar. Bunita orall” Toclcla
5HaHcla OK50nly bTktalan bo5M bo’laclt

CHr-0-H + HCl -— » OHCl1l + H.O

Splrlalar k15lorocll Tenera! k15lolalar 5bunln8clek or8anlk k15lolalar blMlan elwu
bo5I wlleb (elerel1ka5lya) Jarayonlarl8a k1M15ba olaclllar:

CH30H + HO303H 4" CH330H + HD

CHz:0303H + CH30H CH303020CH3 + H 20

5uny bir Tolekula 5plriclan ajrallb cbluyuancla oxirs: Tab5ulol 5MaHcla
lo’'ylnta8an wu8leyoclorocl bo5I boYac/l. 8plrHarclan 5uynln§ ajrallb cblul5bl 3ay5ey
LI01c1a518a Tuyoly borlb, buncla yoclorocl en§ kaT yoclorocl 1ml8an mn8leroc! alotlclan
ajralb cbluack.
8bun8a TmyoAu 5Splrllarclan 5uynin§ alralb clMalbb ierMs: uuylcla8l larHb
0’2 8araclT:
B/r/laTc/n 3plrl < 1kkMaTcH1 $plrl < 1]cklaTckl 3p/r!

CH —CIH—CF—CH%—CH

5 5 —H,O’ CHg—CI=CH—CH5—CHg

CH3 OH CHr

8pllllar8a 8alolcl yoclorocl k15lo'alar, M35Morning, olLin§w8ulllarning 8alo8enfl
bo5Malan bMan lab51lr eH18ancla nlarcla8l §1clrok5M Smiwbl §alo§en8a altaSblnacll:

B.-OE + HC1 K-C1l+ H20
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AynTt yakllan ya wubtn 1$H]Ja(JH$H:. 8pml:lar orasicla TeH1 ya eHL
Splrllarnin§ aHatlyaH kaitacHr. MeH1 5pirH 54°C cla uyaynaycH8an 5uymuHk, oYa
raHarl. 3aonaMa CO ya H2clan 51n!e2 ulllnacH. MeH1 5plrf1 a505an cHuTol alcle§lcH
15HIab cb|*an5bcla, enllycM 51MaHcla, 1urll Tolekwulalar larklbl8a TeH1 8urwiMnl
KIrllbHcla, TeH1-, cHrtelll- ya 1rltelllatln ofll5bcla 15blaHlacll. ELU 5plrH 78,4 °C
Maynaycll. 3anoallla a505an eHlenclan \a pen”oran 5a*loycbl bTkTtalarclan ollnacH. V
erHuycH1 5FaHcla bwulacllen-1,3 oll5Hcla \a o02:”-oy”a! 5amoaHcla 15Hlalllac/l. Propll-,
120propM-, bull 5plrllar 5111 akHy bnlktalar oll5bcla, alcle§lcl ya kelonlar, Turakkab
elrlar ofM5Hcla 15H1aHlacH.

1k a(oTH xpu Mar (§Hkollar)

Tu2llI5H1cla 1kK|:a 81clrok5M 8urvH1 bo’l18an bTktalar :kk: aloTl 5Splrllar yok!
8Mkollar cleb alalacH.

ClMkollarning ntutly fortmla5l CnH2(OH)2 blMan 17oclalanacH. Bu ercla n > 2
bo’lMslh kerak. Ynnkl CH2(OH)2 larklbl 5plrl tay]uc! eta5. Bllla n§lerocl aloTl xKka
§1clrok5M §urubilt uSblab i]roltaycH, nalYacla unclan 5uy Tolekmla5l alraHb cLLALLL,
cbutol alcle§lclnl bo5M wuflacH. $bunT§ wucHun 8Mkollarning 8§oTolo§lk "alon
C2H4(OH)2- elllen §Mkolclan boSblanacrl.

12o0Tenya51 ya notlan!51M. Clokollarning etperlk ya 515letaHk noTenklalura
bo’ylcba notla5b uabul uylldn8an. Owuylcla blr S8Mkollarnl noTtla5H8a T150llar
KeiHrarTi2.

Clkollarnl 5151etaHk notenklalura bo’ylcba notla5Sbcla 1e§15bIM 10’y1in8an
n8leyoclorocl notl ox:Mga cHol yo’5b1TcHa51 ~o’5HMMacll ya 81clrok5l SurmHlarl Hartcla
racHkallarwn§ Holallarl rauat!ar blMan ko r5alllacH.

OMNwxH wn™uMan. Clkolar of5HN1ng blr necba ubullarl Tabkwun. 3Hwularclan
ayritlarl bllan lanl5H1b clU™arTr.

1. Ollkollarnl wn§leyoclorcllanwn§ Y15Inal 1urlli5b8a e8a bo’18an 1kkl SaloSenll
Hos11alarlM yok: 8alolcl §1clro8enlart 8lclrol2lab o MsHT U T K 1:

Cr"Br —€Ha-CHaBr + 2MaOM -— » CW,0OH-CL, -CT"OH ' 2HaBr
CH3- CH -CHaCl + HmO CH3-CH CH'OH + HCL
OH OH
2. ELUen wu8leyoclorocllarlMl yoclorocl perolK51clm yok: kally pertan8anal
15HHrok1cla OK51cllab §Mkollarnl o MEHTM TKT:
CH3-CH”™ CH2+ HOOH — P CH3- “H- CpH2
CH oH
3. 3anoallla 8Mkollar a-ok51cHar (epok”LU bilrktalar8a) 5uy blrikMrlb oHnacH:
E.—CH - CWN2 + WOH - - CH - CH2
4o OH OH

Fi21k ya kirnyoyiy xo55alan. Clkollarnln§ clabllabkl yaklllarl yo§’51ton

Suyn Mklar, yusor: yakllan e5a uallly ToclclalarcHr. 1/larnln§ uayna™b baroraHar!
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1e§)5bM bir aloTM 5plrllarnlK18a ~ara8ancla yuuork Bunln§ 5ababl 1kkala §1clrok5r1
8urnbl 1n5obl8a yoclorocl b0o§’lanlbb bo5IM bo’H5b1M1Ng kucbay!5b1 bl5oblanacH. 8uycla
yax5H1 enyclUar, 5Hirln 1abT8a e8a.

AyniT yakllan. EHlen8Hkol 198°C uyaynmaycH8an yo§’51ton 5uymyHk, 5Suycla
yax5b1l erlycH. V 5uynT§ turla5H HaroraHn: ke5k!n paSayHracH. LU 1§ 5uycla8l 60%-H
er117a51M1ng turla5H nuula51-49°C §a len8. 8Hwn1n§ ncHwn n anH&12l1ar layyorlaSHcla
15H1a11lacH.

Elllen§Hkol pollloycH1 Toclclalar, erllmycHHar, poHTerlar oH5Hcla Tux1T X0T
a’Hyo bo’Hb Xi2Ta! yMacH. nnin§ fal k15l0la51 bMan Ho6M yM§an polTerl - lay5an
cleb alalacH. baY5anclan Jucla yuntall Hu5m5lyaHar8a e§8a bo’18an lolalar ollnacH.

Ncb a(oTH §plrdlar

1)cb alotl 5plrllarnt§ bilricb| yakll 8MSerlM bl5oblanacH. Cl5erln 5anoalcla
yo08’ya Ttoylarclan, proplen yokl abeHlenc'!an Foyclalanlb ollnacH.

1 ¥08’ya Ttoylarclan 8M5ert anylcla8lcHa ollnacH:

Y 08’ 1ar §1drol21 15Hyor 15bMroklcla oflb borM8ancla ynuorl, yo§’ K1501alannt§ nafmym
W21 -boyun WosMbo’18anM81 ncHun bularayonni 50¥unlani5b cleb ~abul yMrt8an.

2. PropMenHan 8&M5erlM oM”b umylcla8l bo5*1cblar oryall 50cHr boYacH:

a) ProplenT yuuorl Harorallla xlorlaSb. Bu ~arayon racHkal alta5bTl5b Texatrrw
bo’yicba borlb, xlor uo’5bbo§’nlng wruM5H1 H150bl8a blrlkray, balkl propllencla8l
TeH1 8urmbl yoHorocH Xlor blMan altabHTtacH:

Fi121K ya kltyoY1ly xo88alarl. OMS5enn ran§512, toy51ton 5uynyHk, sHiliM
la'r8a e8a. 17°C cla SuymalanacH. 21cbl81 1,26 §a len§, 5Suycla yax5bl erlycH. 290°C
Ll15Tan parcbalanl5b bMan “aynaycM. UInin§ LUrll6HLIa wcHla §LWrok5M  8SuruH1
bo’18anM8§l W&yM w 5plrHarnlng barcba X055alarinllakrorlayél.

CLLI$er'T. Molekula5lcla8l ucbla n§lerocl alllTl(la ncbla §lclrok5M §ruppa
5aulagan m§leyoclorocl bosMalarl ucH alll TM 3pular yok: 1nollar c3eyllack. Elcb alll TN
5pllllarnt§ en§ oclcHy yakll propanlnol yokl §M15erlncHr:

QvIr avi-avi

OH 011 W

01H5ennT blrincbl TarTa klTtyo8ar ya lartal5eyl 8beyele yo§‘T s0‘r§‘osbln
ok51c! bMan uyl2cHr15H naliya5icla HosM yM8an. 1]nT§ LU21M5blnl ya X055alarinl 8beyrel,
BerHo ya bo5bualar cbu”ur o‘r8an8an. CIM1:5enn lablalicla yuuon or8anlk kl5lolalar
bMan blr8a Turakkab e/lr bolcla ucbraycH. CM15ennnlng§ bunclay blnktalan yo§‘lar
cleb alalacH.

FTK xoxkalan. CMiserln 290 °C cla uaymaycH8an sawyus, 5blrt 1la’tMl,
§18ro5koplk Buyuulk, 5uy ya 5pll blMan bar uanclay Ttluyclorcla aralaSbacH, ellr ya
xlorolbrrcla erltaycll.
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8y blMan aralabbrnl8an §M15erlM lerlnl yww”baH"b wncbun 15blaHlacll. Bwu
Taybaiicta 5uy512 2M15erlnnl ~o‘lMabb TuTk”An eTab, cbunkl 5u\512 §M15enn
§18ro5koplk Toclcla bo‘18at mcbun lerl blyayralarlcla§l 5Suynl lorHb oM”b, ya’nl ierifk
Kuyclrl5b xo55a518a e§a.

Kwyoyby xo$$alarl) 1baHclan 8M15erin eHlenSMkol8a]ucla yauln. Mab5alan,
§1H5er1n rw5(M) §lc)roks1cl bMan ray”~ban ko‘k ran8M nri6 8Mi5eral bo5M wllacrl:

01,011 Cn-o O-CH,
> | \ T |ZI. ‘
c

2CHOW + Cu<OHK->CH -0 YO—CH * 2Ho

| W 1
CH,0H CH OH HO-cH.
TK 8lfoal

Bu reak5lya ko‘p aloTl 5SplrHar8a — eHlen8Mkol, 8M15erln ya nlarnin§ §otolo8lan8a
511l reak51lya51clr. CM15er1lnning nHral k151ola blMan o ‘raro 1a’51rla51Mb,
nllro8M15enn bo5M UMb reak51lya51 kaHa abatlyal8a e8a:

CH.OH CH,..0\o.

1 .

CHOH + LU X)), >CH-0X>_1+ 3H.0
H20H H,—OHOa

Karbon k15lolalar blMan §1HSerln Turakkab elHar—yo8‘lar ya Toylar bo6ll
AlMacM. OM15erlnnlng bo5Ma51 nllro§Mi5erln (pollloycbl Toc!cla) clMnat!! layyorlaSbcla,
anHfFri2lar layyorlaSbcla, ko5TeHkac!a (1erilh yut5balacll), ko‘n 5anoaHcla 15blaHlacll.

Wro81k5ennnTt8 5plHcla8l blr L\ erlltaSlclan ywurak ka5alllklancla clorl-
clarton 5IfFaHcla Foyclalanfacll (uon lotlrlarlMl ken8ayHracll). Fortal5lyacla §M15erln
5nHTa Toylar ya pabSlalar layyorlabbcla 15blaHlacll. Cllksenn, 5bunln8clek, oTnu-
oy”al 5anoaHcla Yino, Mkor ya Mronacllarnl 5b1rinlaSbHr15bcla 15blaH1achT.

To’yinta8an blrya ko’p a(oTH 5pmYlar

To’yinta8an blr ya ko’p aloTtl 5plrHarnlng wwH3bllla §lclrok5M 8urmll bllan
b|r8a 70’5bbo§’ ya ucbbo§'lar 15bHrok elacll.

To’ylnta8an 5plrHanMng §oTolo81k “alom alf 5plnlclan boS5blamacll. Yunk!
yTM 5plrH beuaror bo’18anMg§1l 5ababll Ta”uc! bo’ltaycll, u lercla 51rka alcle8icM8a
aylanlb ke’acll:

To’yinta8an 5SplrHarml eTpTk, ra5l0nal ya 515letaHk noTenklal:uralar
bo’ylcba notla5b TnuTK1n.

To’y:nta8an 5plrHarnllo’yt8§an 5plrl:larml o MsH wn5nllariclan loyclalanlb ollnacrl.
Mabalan. alr 5plrHnl5anoalcla alllxlonclw §lclrol21a5b oruall oflnacrl:

Propar8M 5plrH e5a a5eHlen8a kalalralor !SbHrok!cla cbutoll alcle§lcl
b1rlkHrlb ollnacrl:
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Bu Jarayonw 3bu bo5ulcHcla lo’xlalib ~olleb Lilyln. Bu Jarayoncla a505ly
Tab5nlol51Mallcla bullncllo! bo5S boMacb.

To’ylnta8an 5plrllar KiTyoY1y X055alarl ]lbalclan elllen yok: a5ellen
blrlkralarnl batcla 5plMlarnTt8§ xo55alarlll natoyon “Macllar. Ma5alan, allll 5plrm
§lclrok511 8urmbl bl5obl8a oclcby ya Turakkab eir bo5W ALLGLL, §lclrok51l §urub)
8aloSen8a altabblnl5bl TuTkln. Po’5bbo§’nlMg bj50bl8a e5a blrlklShb Jarayonl!an§a
KIM5b1561 71 T K 1n:

To’ylnta8an 5plrllar orablcla allll ya propar§M 5pl111nT§ abarTyal kaia. 1J/1ar
5anoalcla wrM ultTtall bjrlkralarnl ofl5bcla x0T a“byo ~"aHéa 15blalllacll.

Fenolar

Clclrok5MN 8urub|Min§ 50T8a ~arab, Ffenolar blr ya ko’p aloTl [enollar8a
bo’lMnacllar. fenollarn! notlaSbcla etper”k notenklallraclan foyclalanfacll yokl
nlart le§BblM arotallk m8leyoclorocllarning bo5Malarl cleb uaralacrl.

E5lalta: a8ar raclka! benrol balua51M1Ms§ o’Ma518a wo’yM5a, bu unt§ o-, 7- ya
n-bolaHarcla bo’M3b: T 1 T K 1NM8:M Ko ’r5alacll.

Bir aloTl Tlenollar

OMMi5H 115m1larl. Fenol ya mnt8§ 8oTolo8larl lo5bko’tlr 570la51M1M§ 180-
230°C uaynaycl8an bo’la8lclan aJra!lb orMnacll. FenoMarTt 51nl:e2 yorclatlcla oM5bning
bir necba n3nHan 13blab cLLU”M8an.

1 ArotaHK 5ulTok15lola 1u21arllM  o’ymycbl  15buorlar bllan  u10’5blb
ul2cMri8ancla Fenolar bo5M boMacll:

Bu wbnl ya”~T yllar8acba 5anoalcla ken§ uo’llanf8an. 15b”or 51Falicla o ’yuycbl
Kallyclan loyclalanl8ancla yax5bl nalyalar ollnacll.

Fi21kaY1y xo55alarl. fenol -43°C 5uyuylanacf8an kn5lall Toclcla, 5Suycla ulyln
erlycl. 5uy bu84 bMan mncbuycbl arala5bta bo5M aMacll. OYkir x1c!8a e§a. 3uy bllan
16°C 5Suynylanacf8an kn5lall §lclral bo6M ufacrl, rabarl. Ten8a 1le§85a kuycllracll.

K1tyoY1ly xob55alarl. fenoMar LU k1Tyoyly larayonlar8a §lclrok5M Surubl
yokl aroTaHk balua yoclorocllarl bl5oblclan Jucla o6on KT/ ba olaclllar.

1 Fenollarnl 5pllilar yokl 5uy8a uara8ancla k15lolialk xo55a51 kaita. 1/larnin§
k151olallk x055a51 karbona! yok: karbon k151olalar§a n!5Sbalan kucb512.

8|klo8ek5anol kapron, neylon kabl 5u'Ty lollalar 15blab cbluarl5bcla a5051y
x0T aSbyolarclan blrl bo’lb x1rtal yflaLll.

Aloblcla yakllar!. Fenol - 181°C saynaycl8an, 43°C 5uymylanacf8an kri5lall
Toclcla. 3uycla 15°C cla 8% erlycll. 5uy bMan 15°C Suymslanacil8an §lclral: bo5M aMacrl.

Texnlkacla Fenollo5bko’Tlr ~alrotclan batcla 12opropll benrolclan oflnacrl.

Fenol - Fenol-Fortalcle§lcl 5Tolalar oll5bcla, labobalcla clon-clartonlar 15blab
clli”an5bcla, bo’yo™lar, porlloYcbl Toc!clalar ollSbcla 15blaHlacll. Femolnln§ oclcly
efiHan cle2infek5lyaloycbl Toclclalar ofl5bcla yoYanfacrl.
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1kkl aFotll lenolar. Ikk: aloTH T[enollar ncHla i120Ter ko’rlfMSHcla taygu!
bo’lacHlar:

Ycb alotll lenoWar. 11cH aloTtH T[enolar Hat wucHla :20Ter Ko’rlM5HIcla
Tay”uc! bo’lacHlar:

AroTa”K 5plr(lar

AroTtaHk 5plrllarcla §lclrok511 §uruH1 yon ran] lrclajoyla5H8an boMacH. ArotaH k
5plrllar oHn15H wu5ullarl ya k1tyoyly Hw5mu5lyaHan bo’ylcHa yo§’ ualor 5plrllarSa
0’x5HaycH1lar. 1/lar Turakkab eiir ko’rlM5HIcla o’51TMKk clunyo5lcla ken§ lal”al8an.
ArotaHk 5plrllar youlTtH xlIc!8a e8a bo’l8anHklarl LWrayl parfyuTerlyacla
1,0’ 11anMac/1ar.

Onni5H wmbSuHarl. 1. ArotaHk 5plr(larnl yon 2an]irlcla §aloSen alotl 1mr8an
arotaHk u8leyoclorocllarning 8alo8enll Ho5WalarlMl 81clrolM2 ALUb o MTEHTU TKT:

HOH

Mayrun! o0°21a811mn8H ncbun 5ayol ya lop8lnn~lar:
K15lorocli or8anlk blr|ktalarniMg 51nMani5H1.
B|r alotln lo’yt§an 5pllllar Haslcla nitalarnl bHa512?
T"otenklalllra51,12oterlya51M1 t15011ar oruall yorT§.
Xo55alarl Hau:cla §apTn§.
Melanol ya elanol, xo55alan, 15H1al1MBHL
EH1en8Mkol \a §M15erln,xo55alarl,15H1al1M5H1.
Fenofllar, xo55alarl, 1,0’ 11lanllBH1.

e

PoMTerlar. 1/1arnt§ xo55alan abanunyaun

To’yinta§an or§atk blrlkralarnln§ Tolekula518a blr yok! bu necHa xuclcH
S5Hunclay Tolekmlalar bTk15H1 mall]ablcla larklbl o’28arta8an HoWa Tolekulyar
Tab5a51 kaMa bo’18an Toclclalarning HosM bo’MeH: reak5lya51 pollterlanl5H reak5lya51
cleb alalacH.

PolMTterlanl5H reak51lya51 nmallya5lcla HosMbo’18an kalia Tolekulyar Ta55a51 Toclcla eba
polTer cleb alalacH, pollter ksl yl*H wcHun blr-blrl blflab bTkMYcH1 KIcH1k
Tolekunlyar ta55all Tocll e5aTtonoTer cleb alalacll.

Xala xo7aM8lcla ken§ so’llanfMacH8an plaSHK Ta55alar, K|Tyoyly lolalar,
KancHuk ya boS5Hualar lexnlk aHatlyalS8a e8a bo’18anm Toclclalartn§ kelb cl151n
blMan poMTerlar k1tyo51 Nam8a LI21A15H yanaéa ollcH. NelM]acla polMTerlar k1tyo51 ya
uning nyo]law5H1 pla5lta55alar, 5lnreHK kaucHwuklar: k1tyoyly lolalar, uoploycH1
Toclclalar, Telallarnt8§ o’rntl bo5SnYcH1 lexnlk paratelr!ar§8a e8a bo’18an Toclclalar,
Hbblyol 50Ha51cla 50’ 11anlMnycHL Toclclalar o MsHucHun a505 bo’ IcH

Hoz1rs1 kunéa 5anoalnlng nyo]lanl5H1, racMolexnlka ya elek{rotka 5oHa51r1,
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leleYlclewe, aylldTobM”orMk ya Ta5bTa502Mk, 5at01y01502l1K, KOSrwk kKetalar
yaraH"b, xaluy x0’]aM8:M: polMTer Toclclalar512 laSayyur ufM5H Tm Tk eTa5. Turll xM
k1Tyo\My lolalar (kapron, laY5an, nllron ya bo5Hualar) yltta{babo lablly xoTa”byo
bo’18an pax!a, Jun ya |pak o’T 1l bo5acll, nlarclan lo’ulM8an Talolar §’yltlanTtaycll,
yax5bl bo’yalacll, yny8anc'a ransini yo’uolraycrll.

PolMTerlar Tolekmlar 1a55351 Jucla kaHa bo'l8an Toclcla, nTn§ T0leknla51 ko'p
50nMM lakrorlanacl8an, bH xM LUrM8an 8ruppalarclan ya larklblcla n8leroc! alotlarlclan
larklb lop8an or§atk blr|kralarcllr. Bu §ruppalar eletenlar ryenolar yok: 5lrukllra
blrMklarl #eyMacl. Pla5ltab5alar, rerlma ya neylon bular or8aTtk pollTerlar
bl50blanacrl.

PolMTer Toclclalar Hbb”yollla Jarroblkcla (LUrM Jarroblk Tuolalalarlclan 50°n§
0°2-0’21clan 50°rlUb kelllYcl Hk15b wucbun 15blaHlacMSan lolalar, “on lotlrlaricla
payHo bo’18an Hulnlarnl ollb 1a5blab, yon lotHlarl Li15tlartl elaSMc pollTterlar blan
yop15bHrisbela), ko’r kasalllklarlMl clayolaSHcla 5unYy ko’r 8aybarlarl ya [Mnralar
LLlyyorlaSbcla, clayolaSb 5obaSlcla “on o'rnimt  boSuyclll, plarta o'rninl bo5uychb|
poMTter Tvocl!clalatt§ 1a’5lr TuclclaHnl wu2ayHrl5bcla ken§ uyo’llanflacll. BunHan
LW5buarl, poMTer Toclclalar o2:4-oyua: 5anoaHcla, Tabalan, kolba5a, 50515ka ya
bo5bualarl o’roycbl LM Talerlallar, parclalar, L’1élwycbl Toclclalar 51FaHcla,
Tur*aytou layyorlaSbcla 15blaHlacll.

0 ’2bek15loncla polMTerlar k1Ttyo51 i1anx: uarlyb yarlt a5rfk clayrnl o’r 1cbl8a
olacl. 40-yMlarnin§ oxillclan bo5blab 0 "2bek15loncla pollTer Toclclalar k1Tyo51nlng
ab05cb151 akacleTlk X.Y.¥”tonoy ya u bo’bcblUk uyM8an olfTtlar bu 5obacla8l [k
121awSblart oflb borcllar. 1951 yMHa X.ELW "tonoy rabbarl8icla 0 "2bek15loncla
bifincb: pollTterlar  laboralorlya5l  1aSbklM  eHlcll.baborallinya  rac5aluol:laricla
0 ’rbek151on ya 0 ’Ma 051yo ucbun ultTalll lablly xoT a’byo bo’18an polTer Toclcla
— paxLW as505 yllb olMn8an.

Akacletlk K..8.Abtecloy pofllterlar k1tyo51 5oba5lcla LUproy larklblw ya
cMb5per5 515retalarnl 1aSbkM  elllycbl 8lclrodl poflTer Toclclalar enltalarl vya
aralaSbralarlclagl collolcl-kityoY1ly bolaHarnl o’r8annycb: yo’nall5blarw
rlyo]lanHr15b8a kaiia bl55a 1,0’5b8an oflTlarc!ancir.

Yuuor! Tolekulyar blrlkralar8a turakkab ki1tyoyly LUrllI5b8a e§a bo’18an ya
Tolekmnlyar tab5a51 104-106 alollcla bo’18an Toc!clalar klracll. Tarklbl ya LU2LLI5b18a
Ko’ra ywusor: Tolekmlyar blnktalar or8anlk, anor8awk ya eletenl-or8anlk
blrlkralar§a bo’lMnacrl.

En§ oécMy orS8anlk ymuorl Tolekulyar bTkTalar8a poleHlennl Tt1501 wulllb
kelHr15b T Tk T. EHlennln§ pollterlanl51M nalya5lcla bo5M bo’18an bu blnkTa Jucla
Ken§ 1,0’ 11anMacrl.

Bir uancba Ttolekmlalarnln§ o’raro koyalenl bo§' orgall blriklb, yuuorl
Toleknlyar TocMa bo™1 ull™b reak5lya51 pollTterlanlSb reak5lyaS1 cleb alalacrl.
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PoHTeHawsH reakblya5Slcla poHTeréan bo”H”a wuo’5HHncHa Toclla HosH
boMTtaycH, ya’n! reakblyacla TonoTerntg boSHlan8UcW larklb: o’28artaycH.
PoHTerlan15M reak5lya51t ntntly Wolcla umylcla8lcHa Yo21s U TU TKT:

nA — (A),

Tarklblcla 10’5Mbo8’ bo’18an yokl 51kHk LLRIHS5Mcl1a81 ko'pcHLUK Toclclalar
poHTerlanl5H reak5lya518a kili3la olacH. Ma5alan:

nCH2=CHX .— CH2— CHX — CH2— CHX — ...

PolMTeHaw”™H reak5lya518a i1kk: ya unclan orH” 10’5Hbo8’IM polTerlar, aSeHlen
ya unlng yTM Ho5Halarl Wat kil5WacH. PolMTterlanl5H naTya5lcla 1o’ylnTta8an bo§’lar
kataylb {o’yln8an bo8§’lar8a aylanacH. Mab5alan, blr ”0’5/bo§8’M TonoTer
polTerlan8ancla lo’yln8an pofllTer Ttoclcla VbsI bo’lacH AS8ar tonoTtercla ikklla
A0’5Hbo8’ boM"a, buncla Wat uo’5Mbo§Mar 50w lobora katay|b boracH. Ma5alan,
boMacHyeniian poHboMallyen HsMbo’MkVh ko raylk:

nCH2=CH — CH = CH2—»

CH2— CH=CH — CH2— CH2— CH =CH — CH2— ...
8opolTerlarbH reakblyalarl. 1kkl ya wunilan orHy xM TonoTerlarnln§
bir§alkcla polTerlanl5H reak5lya51 5opollTerlanl5H reak5lya51 c)eb, K05M boMS§an
pollTter 5opolTer cleb alalacH.

8opolTerlaw5H reak5lya51 151al8an lalablar8a ]Jayob bera oluycll pollTer
51nler ulSlcla a5051y w5ul W15oblanacla, cWwunk: bunitia TonmoTerlarnT§ soir ya
xWanni, Tly(lony w3balanw o°’rlaS5HN5A oruall LM xo55alar§a e8a bo’18an
S5opollter olbHTMTK1N.

Payyanc! ya blok 5opolTerlar. Yuuor: tolekulyar blrlkralarnlng X055alarlnl
yax5HMa5 Tau5acHcla, 50’881 yrllarcla payyanc! ya blok 5opolTterlar 5lnler ~LLsH
usnllariclan lobora ken§ FoyclalanfToscla.

Blok 5opolTerlar Ttakrotolekmlalarl, a505am, cW121L51ton 1urlli5N8a e8a
bo’lMb, 1kK1 yok! nunclan orHs xM TonoTeHar 2Yeno51clan 1a5WkM lop8an boMacrl.

Payyanc! 5opollTern!n§ Takrotolekmlalarl e5a larto”lan8an Holcla boMacH.
bek1n ularnin§ a5051y raryTw 1a5/kM eluycH1 TonoTer 2Yenolarl bH xM bo’Mb, yon
{arto™lart 1a5HKM elllycHl TonoTer 2Yenolarl e5a a505ly ran]:l TonoTerlarlclan
bo5"acWa bo’Ms115Marl1

PolMTerlarnlng ayrlt natoyonclalan.

PolMpropfen. — CH2— CH —

CH3
Proplenn! pollterla5” yo’l bllan ollnacll. Pollpropllen, pa5l1 bo51t 05Hcla
olMn8an polelllen kabl ran8512 ya salHy bo’lb, o'21ming Texanluy xo55alarl ]LLlaHclan
poleHlenéan yn~on luracll
PolpropMen, a505an, War xIM salnlkcla8lparclalar 15M/lab clUuawH wckvn
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3arflawb, eleklrolexwk.a ya racHolexnlkacla loyclalanllacll.

PolTtwixloncl oy yokl 3ar"ysb poHTer bo’lb, kri5lallana oltaycb. 1) alan8a
la’51ncla 5SuyumalantaycH ya yontaycb, balkl parcbalanacb. PofMy inMxlor!d oclclly
5barokcla or8anlk enlllycblMarcla uly:M erlycll, 80°C clan yuuon barorallla benrol,
xlorben2o0l, ba'21 ke*onlar ya ellrlarcla yax5bl erlycll. Oclclly 5Sbarollcla kon5Senlrlan8an
Svnlfal k15lola, SuywukTl8an nHra! k15lola ya 20 Tlo:2l erMralarl 1a’51M18a yax51M
barclo5b beracll, lekln uyuyo™b nurl ya 1551k <a&’51M8a cblclatll eta5. Texnlkacla bar
XM 1rvbalar ya5a5b, reaklorlarnln§ tobkl :0ToniM woplaSbcla 15blaHlacll. Ynclan LU
loklar ya K1Tyoyly KOlalar baT ollnacrl.

Tab'Hy kancHwukn! Heyea bra$|len3!5-alaraxl;1clan a)rayb ollnack

MC-W/pb»*T1 pbAeTaX«.cc**
SOKBK! T/ Xyx  103($K/T 5

* 6u«anlPalaymiunt —o*5!TB §k{an (M anaisus)

y3 (Bepeckneta 6opopgaBuatoro) o ‘sl T 1§!c{an{Ko55*ya) a*rslb
oiinac!!

e oy WA
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Mwu$(allkatla$ll ncHun 8ayollar

1. PolTterlanl8H reak$lyalan cleb yanclay reak5lyalar8a ayHlacll.

2. PolMTerlarnt8 ayrlr Lrlarl Haylcla §apTb berlns.

3. Tlbblyolcla “o’1lanmycH1 polTer Toclclalarclan ~ay3Hanw blMa512?

4. MakroTtolekula 5rrvkluradll yanéay parate!rlar Haraklerlaycll?

5. Kay51 polTerlarnl or8anlk, noor8anlk, eletenloorfaTtk, §oTopollTer ya
8elero2an]1rl polTerlar ieyMacn?

6. Ywuuor: Toleknlyar blrlkralar ~anclay la5nllanacll?

7. ¥Ywuuor! Tolekulyar blnkta8a la’nfFbenn§.

8. Ywuuorl Tolekmnlyar btktalar§a 0Olcl uanéay a5051y alartalarnl blla512?

9. ¥Yuuyor: tolekmnlyar blrlkralarnl 5anoallla ya Lrtu5Hcla LU18an wmrnl xa5lcla

8aplnb berlns.

10.¥Yuuorl Tolekmlyar brktalanll uumyl Tolekmlyar blrikralarclan alrallk ya
KaTcHLUK1an.

11 .Yuuorl Ttoleknlyar blrlkralarnl o’2:18a xo5 xu5uSlyallarl.

12.<3anclay pollterlarnl 5unMy, 5lnleHk ya 1lablly pollterlar [leyMacl? M1501
kelllnn§.

13.PolMTerlarw cH121L51Ton, lartoulan8an ya lo’r51ton Wrlan8a~A'nfbenn”.

14.Ha]tl 400 11 (nortal 5Harolllla) bo'l8an Te'an bllan eHlen arala5HTa51 broT
Mg ta55a mlsHL 3,2% bo'l8an 40 § Ta55aéa81 broTM 5wynl ran§512lanfrcll.
AralaSHtacla81 elllennT8§ Haltly nlm5HT1 anluylan§
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Tes* 3ayollan

1.B1r problrkacla §1ymkora, 1kktcH151cla 5axarora erHtas: bor. 1/larnl yanclay
FarylaSH tutkln?

A).Kntn5H nllral:ning atTlakcla§l erllrta51Mila’5iricla
B).Ok51clloycKllar 1a’51r ellinb

C). Kntu™M1 ok51cH yorclarlcla te{al yocHc! 1a’51r ellirlb
3). Ma2a51w 1allb ko’rlb

2.Clynko2a enlta518a rt5 (I1) §lclrok5icl LLISIr ellinM5M11 nalya5icla
cHo’k Ta payclo boMacH. Bu cHo’ktanln§ Fortnla51Ml ko’r5aMns§.

A).Cu20  B).CuOH  C).Cu  3).Cnu0O

3.Prob'lrkacla8l nota'lut erHTa8a Mayoran§ Cu(OH)2sa0’5HTLIL Problrkaiiagl
erHTta 5an” ran8a bo’yalcll ya uw\ co’kTa8a aylancll. Problrkacla8l bo5H1an§’1cH
Toc:can: anlylans.

A).Clyukora B).telll xloncl C).anlln 0).alanln

4.Monob5axarlclarlng yakMlarl §lyukora ya I'ruklora kelHnl18an 51nAaring
uay51 blrl8a klracl1?

A).Cek5oralar B). penloralar C)Nlelroralar 0).8ep(02alar

5.KelHrlM8an Fortnlalarning "ay51 b]l 1kklMatcbl al5elll 5ellymlora eleTen!ar
2Yeno51M1n§ Mortula5lcrir?

A).[C6HT 2(0H)(0COCH3)2]n

B).[C6H70 2(COCH3)3]n

C).[C6H80 20CO0CH3)3]n

0).[C6HT0 2(0COCH3)3]n

6.KelHn18an toclclalarnlng uay51 bln cl5axarlé 5axaro2anlng fortula51?
A).C12H20y, B).C,2H2012 C).C 12H240]4 0).C12H240,0
7. u§leyocllar necha xn boYacl?

A)2x B)3x C) 4xM 3) 5x

8. KelHn18an Fortnlalarning uay51 bln §lymkora fortnla51?

A).CH20H - CHOH - CHOH - CHOH - cHOH - COH

B). CH20H - CHOH - CHOH - CHOH - co - CH20H
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C).CH2(CH3) -CHOH - CO - CH2- CH2- CHs3
0).CH2CH3)- CHOH - CHOH - CHOH - CHOH -CO - CH20H
9. Oay3l tocMalarnt£ 10’la §lclrof21 malyaSlcla laual §1lymkora Xos[1bo'lacll?
A).Kraxtal B).5axarora C).5ellynlora 3). Tallora
H0.01ynko2a uay51 Sbarollicla Cn804 blMan reak5lya8a k1lM5bacll?
A).K1ri5bTtaycll B).kucblM k131oL;all C).k15101aMl 3). 15b™ony
11. Olyukora kelHrlM8an 51nAarlng uay51 bin8a tan*mb?
A).Oek5oralar B).aMoralar C).keloralar 0).ok!oralar
12. 8ellnlo2a nHrolan8ancla necba xIM Tab5ulol bosll boYacl?
A)2xM B)3xM C) 4x 3) 5xM
13. C7H30 larklbicla necb”a 5pifl bor? A)*4 B)L C) 3
14. Onylcla8l blnktalatln§ uay3s! blrl nalrly telall bMan reak5lya8a kl15bacl1?
A)*elanol B)elln C) benrol
15.C1clrol21an15b reak5lya51 lNeb nitasa ayHlacll?
A)*1oclclarl 5uny blMan parcbalanl5bl; B)8nynl bTk15b1; C)¥Yoclorocl blIk1sb1
16.EH1en8Mkol uay51 or§aTk blrlkra8a Klracl1?
A)*1kkl a™oTM 5plrHar; B) Mwurakkab elirlar; C) BH alltM Splrfar
17. Kortal "baroHHa 17101 5plrinl ro’layonl51MN ucbun necba 1H k15loroc! Kerak
bo'lac/1? A) *201,6 B) 11,2 C) 224
18. Proplkarblnollortnla5inl ko'r5aHn§?
A)*CH2(OH)-C3H7 B) CHZOH)-C2H5 C) C2H5(OH)-C3H7
19.KelMrM8an Toc!clalatlM§ uay51 birl eHM2oproplkarblnolcrlr?
A)*C2H5CH(OH)CH-(CH3)2 B) C2H5CH(OH)C3H7 C)C2H5CH(OH)C2H5
20. CH3-C(CH3) =CH2 +w A +H°’KOH B bo5IN bo’18an Toclclanl anlulan§
A)*2-teH1 propanol-2 B) 2-teH1 propanoM C) 2-teH1 propanclfoM
21. KelHrM8an Toc!clalarning uay51 b t8§a 15buor erTa51 s0°’5blb ~A2cMr5a
TeH1 5par[ bo5IM boMacl1?
A)*CsHTCOOCHs B)CHs3COCHs C)CH3COCZ2H5
22.EH15p1riining 1brrnla51Ml aTtuylans§.
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A)*C2H50H B) C2H60H C). C2H40 H

23.00 3b bo§ ya ucb bo§ I blrlkwalarnl 51Fal reaksiyas:lW 0’i1Kazisb8a wwkon

beracr 1)broTH 5u\,2)C1+H20 3)K2804+H20 4) HBr 5)KM n04+H20
A) *15 B)12 C)13

24. Cn(OH)2bMan ~anclay TolMMa reak5lya8a k1rl5H8ancla 1o’y Hayo ran§ eruta
Hosi1boMacH. A)*8M5erln B)EH1en8Mkol C)Bulanol

25.KelHrM8an Toclclalarnt§ uay51 bH]wiiM81lclan eHlen8Mkol o MHTUTKIN?

A)*C2H4+H20+ KM4 B) C2H2+HX+02—>  C)C2H2HX->
26.E1lMen KM n04blMan ok51/1an5a yanclay Toc!cla Hos M bMacll.
A)*CH2OH)-CH2OH) B)CH2=CH2 C)CH2=CHs
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Clo$$any

Kntyo - Toclclalar, wlarnln§ larklbl, Ll UWsH, xo55alarl, o'rS8an5Hlarl ya bwu
o'r8an5H1arnl bo5Hpar15H wsullarlfl o'r8anacH8an Fanclr.
Xvumus - obnacTb ecTeCTBO3HAHMW WM HayKa O BeXLecTBax, WX MpeBparueHns u
ABNEHUAX, CONPOBOX a0 !LMX 3TV npespaLl,eHuns.
1nor8anlc cHer151ry- HeM o” nallral 5clence anc! Llle Sclence ol Talerlal5, Llelr ne
anc! o~pHenotena Lal accoTpany LUe5e 1ran5Fortalion5.
AloT- bu Tnba* raryac!lan8an aloT yaclro51 blMan Tan/ly raryacllan8an elek!ronlarclan
1a5HkI lop8an eleklioneylra! rarracHacHr
ATOM - CNOXHafs MMWKpocucTemMa B3aMMOAEACTBYIOWMUX 3/1€MEHTapHbiX

yacTtuuy: NMPOTOHOB,  HEWTPOHOB M 3M1eKTPOHOB.  [poTOHb! M HENTpOHb!
06pasyloT NONOXKUTENBHO 3apsHXKeHHOe AAPO aToMa, 31eKTPOHb! - oTpuuaTenbHO
3apSXKEHHYIO 3MEKTPOHHY0 060/M104KY, B KOTOPOW OHM 06NnafaloT KOPNYCcKyn NApHo-
BO/THOBbLUMN CBOWCTBAMMU.

AloT - acoTplex Tlcro5y5let 1 veraciin§ eletenlary paHlcle5: prolon5, neulron5 anc!
elec!ron5. Pro*on5 anc! nenlron5 Fort Lle poS5LUyely cHarS8ecl nuclemn5 of an aloT, Lle
eleclron5 - neS8aHyely cHar8ec! eleclron 5Hell in \Hlcb Llley Haye corpu5cle5 lar-\yaye
prope!e5
allolroplya- k1Tyoyly eletenlnln§ Ll LLsH: ya xo55alan LUrMcHa bo'l8an 5kkl yokl
unclan orlg oclcHy Toclclalar Holl5a51
annoTponusa - CBOMCTBO XMMMUYECKOTO 3/1IEMEHTa CYLIeCTBOBaTb B BUAE
HECKOJIbKMX NPOCTb!X BeLlecTs
allolropy - a cHerwca! eleten! iMLe lort o!~proper(:y ex!515eyera! 51tple 5ub5lance5
yalelllMNk- n yokl bu eleten! aio0 T1Mkn§ o'r alrollcla boHka blr necHa alo1n: n5Hlab
1ura o NeH koblUyaln! HaraklerlaycH
Ba/NEHTHOCTb- CMNOCO6GHOCTb atoMa NPUCOEANHATL UK 3aMellaTb ONpejeneHHoe
yncno Apyrux atomMoB WAM aTOMHMX Fpynn c o6pa3oBaHWeM XMMMWYECKOW CBA3MN.
CywecTByeT HECKO/IbKO BW[OB BaJeHTHOCTU, Hanpumep, cTexmomeTpuyeckas —
4YMCNo 3KBMBANEHTOB, KOTOPOE MOXET K cebe MPUCOEANHNTbL flaHHbL aToM,
3/IeKTPOHHAaA- YMCNO XMMUYECKUX CBA3ei, 06pasyeMMX [aHHbLl aTtoOMOM.
Yalence- abllll:y 1o replace or appenc! an aloT a ceHaT nutber ofoller a(oT5 or
alotlc 8romp5 iA)rTln§ Lle cHeTroal boncl. THere are Seyeral ktcl5 ofyalency 5ucH a5
5lotoHtoTelnc - nutber o'*eynlyalenl5 o!"\yHicH can ailiacH H5elf 1o a §1¥Yen aloT, E -
Llle nutber o~cHeTtlca! boncl5 Partec! accorcHn§ aloT.

Kn5lola- Tolekunlac!a bllla yokx blr necHa yocloroclaloTl e§a Telall aloTtlan (lonlarl)
blMan altaSHMrlU5HL T TK T Turakkab toclcla .

Kncnota — xumunueckue coefiMHeEHNS cNoco6HbIO 0TAaBaTb KaTMOH BogopoAa nnéo
COefjHEeHNA, CMOCOOHbBIO NMPUHUMATbL 3/IEKTPOHHYO Nnapy ¢ o6pasoBaHunem
KOBaNEeHTHON CBA3M

aclcl - one or Tore HyclroSen aloT5 iMLLe Tolecule W1l Telal aloT5 (1o0115) can be
replacecl \yHH a Tore cotplex TaMer.

Asos- MeTannap Ba rMApoOKCUN rypyxufaH TallKun TonraH Mypakkab mopapanapgup.
Y napHuHT ymymuii opmynacu Me(OH)n. Me meTan atoMu, H- MeTaNIHUHT
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BaNeHTNUIN.

OcHoBaHMe - B TeOpUM 3NeKTPONUTMYECKOW [uccounaumnm BeruecTsa,
guccouuupytongve B BOAHOM pacTBope € 06pa3oBaHWeM TUAPOKCMA-WOHOB
- OH

base - 1n 1be *beory o” eleclrolylio c1153oclaHon ol Taiier,

cH33ociaze T aymeous 3o0lvHon 1o Mort a byéroxlcle 1011 OH

Ok3lcl- Bupun kucnopog 6yaraH MKKU 31eMeHT atomMnapugaH Tawkua Tonrax
Mypakkab mogganap okcugnap geivnnagu
Okenfb! - coefjUHeHNsA 31EMEHTOB C KUCNOPOLOM, B KOTOPMX KUCIOPOA
MMeeT CTerneHb OKUCNEHUA -2;

OxMes- coTpouniiz ol eletenls LLhib oxy8en, 1Mwblcb oxy8en

W ba3 an oxilMallon 3lale o” -2;
Molekunla- o'21cla k1TyoY1ly ya MNrik xo33alarnl Jatloycbl en§ klcblk rarracba. bir xI
ba)Tcla81l §a2larnlng Tas33a3! (1) mlatT§ Tolyar Tassas! (3eb oflnacll.

Monekyna - HaumeHbllas 4YacTula JaHHOro BelecTsBa, ob6najatoLias

€ro OCHOBHbIMW XWMWYECKWMWU CBOWCTBAMW, CMOCOOGHAsA K CaMOCTOATENbHOMY
CyLlecTBOBAHWUIO U cOCTOALWIAA U3 O4MHAKOBMX UM pa3fiIM4HMX aTOMOB,

COefiInHEHHbIX B OAHO LeN0e XMMUYECKUMWN CBA3AMU.

Molecule-The 37alle3* palllcle o™ a §1¥Yen 3ub3rance, po33e33T§

13 basic cberwcal propellles, capable of 1lnclepenclenl exiience ancl con3lsHn§ o!-1be
3aTe or cllFerer aloT3, connecEec! T one plece by cbetlca! bonlls.
K131lola 30T - geb 1r &F Tapkmbugaru codp KmcnotanapHu HelTpannaw y4yyH KeTraH
KOH HUHT Muanurpamm MuKgopura atunagn

KucnoTtHoe 4ucno - BelnYMHa, XxapakTepusytolas cofepxaHue KUCNoT B HEKOTOPMX
TEXHUYECKUX U NPUPOAHLAX MpoAyKTax; pasBHO uucny munnurpammos KOH,
pacxofyemMb™x Ha HelTpanusauuto 1 r npogykra. KNCNOTHOe 4MCNO MMeeT 3HayeHue
06b!YHO Mpu aHanuse XuUpos.
Aclcl nutber-unanH1ly Lal cbaracieri2e3 *be acM colllelll i130Te of 1be lecbnlcal ancl
nallira! proclucls; 13 1be nutber of TMM8rat3 of KOH 3penl on nemlrallraHon of 1§ of
procluc!. Acldnutber 133e! nsnally T 1be analysls of LU3
Ocmoc — npouecc camMONpou3BO/SILHOIO Mepexofa pacTBoOpuUTend B pac-
TBOP 4Yepes NonynpoHuLaemMyto neperopogky.
03710315 - 1be proces5 of 3ponlaneous lran5llon of 1be 5olyelll in 1be cM51nbuHon
501mHon 1bron8b a 5etlperteable TeTbrane.

OcmoTuk 6ocum- kkl yok! bil'necba koTponenllan ibora: palllg yok15uyuna §oto8en
5151eta erkTa clebalalacll. Tablaléa ya lexnlkacla erlMTtalarwn§ abatlyaH kaHa
OcmoTuYecKoe [faBneHue - [aBNeHWEe, KOTOPOE HYXHO MPUNOXUTbL K

pacTBopy, 4To6b! NpekpaTnnca ocmoc.

O"ToHC pre55ure - prebS5ure Lal Tn51 be applec! 1o 50lvHon 1o baH P5T10515
Erlitalar-n13bly Tluclorlarl ken§ orall~cla o ‘28ar13bl TuTk1n bo‘18an 2. ya vnMan orHy,
koTponelll (larklbly ul5Tt)laréan 1aSbkll lop8an uya™Huy yok: 5uymu §oto§en 515letalar.
Har sanfay erllta erl8an Toééa ya erkmycbMan iborall nnéas: tolekula yokl torfar
barayar largalS8an bolacrll.

PacTBop (bp - OAHOPOAHME FOMOTEHHbI CUCTEMb!, COCTOALLNE N3 ABYX
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unu 6onee KOMMNOHEHTOB (COCTaBHbIX YacTeid), OTHOCUTENbHbAE KONMWYecTBa

KOTOPb1X MOTYT U3MEHATLCS B LUMPOKUX upedenax. JIlo6oi pacTBop cocTomT

M3 OAMOr0 WAN HECKONbKUX pacTBOpPeHHb!X BeWecTB U pacTBOpUTENs -

cpefibi, B KOTOpOW 3TV BeLliecTBa pPaBHOMEpPHO pacnpejeneHb! B BUAE MONEKYyn WAu
MNOHOB.

THe 50lnllon (3) - boTo8eneon3 Hoto8eneous 3y3”et conslslng of 1llyo

or Tore cotponenrs (cotponen”3), lbe reiaiYe atounl:5 of

\yH1cH Tay yary \¥lclely. Any 50lufon con51513 one or Tore cH550lyec15ub5!ance5 anc!
3olyenl - enylrontenlin \yblch 1bese 5Subslance5 are unlfortly cH51rlbuleclin !be fFort
of tolecu!e5 or tons.

Bufer eruta- tubbnln§ k15lolall yo i3buorll bo‘Msblnl la'tinlaycl8an buler erbtalar
0. wrayrn tay]uc! bola olacll.
Bydepubly pactBop - pacTtBop cnaboi kucnote! n ee conu (unn cnaboro 0CHOBaHuA
N ero conn), KOHUEHTpauus KaTMOHOB BOAOPOAA B KOTOPbIX NMoYTU He MeHsAeTcH
npy BBEAEHWW B HUX CUNbHOW KUCNOTb! UAN CUIBHOTO OCHOBaHWA.
BuFTer 50lnHon - a 50lnHon o™ a weak aclcl anc! 115 53115 (or \yeak baSe anc! 115 5ab), 1be
concelllraHon ofbyclro8en caHon :n \yblcb alto51 cloe5 nol cban8e wkH 1be
1r{rocluc(:lon 1bereln ol" a 51ron§ aclc! or 51ron§ babe
OkcuanaHuw-kanTapunuw peakyuanapn-OKcuanaHuw gapaxacu ysrapuwu 6unan
6opaguraH peakyunsnap.
OKUCNNTENbHO-BOCCTaHOBUTENbHME peakuun (OBP) -xumuyeckue

peakuuun, npoTekawline C M3MEHEHWEM CTENeHeill OKWCAeHWs aTOMOB, BXOAALWMNX B
CcOCTaB pearvpylowmnx BelwecTs, BCNeACTBWe nepepacnpefeneHns 3/1eKTPOHOB
MeX[Jy aToOMOM-OKUCAUTENEM W aTOMOM-BOCCTaHOBUTESIEM
Keclox reacHon5 (1A0) - Cbetlcal reacHon5 occurrt§ wHb 1lbe cban8e cle8ree5 of
ox”aHon o” 1be a!oT3 coTprl51in§ 1be reaclanls, re5ulHn8 recl51rlbuHon of eleclron5
bellyeen 1be aloT-aloT-ox1lclanl anc! reclmc{alll
Okb51clloycbl - 0 "218a eleklron blrlkilrlb ol8anm aloT, ton, Tolekmlalar ok51c!loycbl cleb,
eleklron yo'golacl8an aloT, ton, Toleknlalar gaylarnycH1 cleb alalac!

Okucnutenu - BelwecTsa, NPUHUMaKOLWINE  3/IEKTPOHb1 B OKUC/IUTENbHO-
BOCCTAHOBUTE/NbHHX peakuusax - NpPoCTbl0 BelecTBa HemeTanb! (KNCNOPOg,
rafioreHby, cepa n Ap.) ¥ COEAMHEHUA, cofepXxaline 3NeMeHTb! B MaKCUManbHbix (UK
61M3KUX K MaKCUMa/bHbL) MOMOXUTENbHMX CTEMeHAX OKWUCNEeHWA
Ox1Man15 - 5ub5lance accepl5 eleclron5 :n oxlWaHon reclucllon reacHon5 - 51tple
Sub5lance5 non-telal5 (oxyS§en, balo8en5, Sulfwr, elc.) ang cotpouncl5 conlalnin§ 1lbe
eleten1510 1be Tax1TmnT (or mear Tax1TmnT) po”llye oxlclallon
OKncnaemocTb - OfMH W3 NOKasaTeneil NPUPOAHON BOAb!, OTpaxaroLWni
coflepXaHue B Heil npumeceli, CNOCOGHMX B3aMMO/ENCTBOBATbL C OKUCUTENAMM.
Ox1clal10n - one of 1be 1ncllcalor5 ol nalural \yaler, reflecllon
115 conlenl oMtpunle5 capable o” reac11ng \ykb 1He oxlclanllyarl.
MaS8nelll (ta8nW letlr ruéa) - labny, aralaSH (ttera!)fe O (FeO«fFe O).
MarHeTuT (MarHUTHbLW >XEeNne3HAK) - MPUPOAHOe coefuHeHUe (MUHepan)
Fe O (FeO*Fe O).
Ma8nellle (tTa§nellc Ton ore) - a nalura! cotpounc! (tteral) Fe O (FeO»Fe O).
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MeTannmuyeckne 3N1emMeHTb - XUMWUYecKue 31eMeHTbT, obpasyloxuue
MeTannbr; aToMbT MeTanINYeCKUX 31EMEHTOB, B CPABHEHWW C aTOMaMu He-
MeTannos, MMelOT 60/bline paguycm, Heb60/blOe YUCNO BaNEHTHMX 3/1eKTPOHOB,
HU3KMe 3HAYEHUSA IHEPTUN WOHU3ALUU U 3NeKTPOOTPULLATENIBHOCTH;

OHW N1IerKo OTAAlT 31eKTPOHM U 06pa3ytoT KaTUOHbL, B COEAUHEHUAX BCerfja
HaxoAATCA B MONOXUTENbHMX CTEMNeHAX OKUC/EHUA.
Melallolcllar - 118arl oallly yarlto'lka281cH xu3n5lyallan bllan Toc!clalar (kretnly,
8ertanly, 5elen, lellur, 5urTa) cleb notlanuycbl; AyT pay!éa, bu tuclclal
FoyclalanllacHSan eTta5
MeTannongb: - ycTapesliee Ha3BaHue npoCcTMX BellecTB c
noNynpoBOAHUKOBbLLLW CBOWCTBAMMW (KPeMHWI, repmaHunii, ceneH, Tennyp, cypbma); B
HacToslee BpemMa 3TOT TEPMUH He UCMOMb3yeTcH
Melallolcl5 - ForTeHy knolyn a5 51tple 5ub5lance5 \yHb 1be 5etlconcluclor propellle5
(8Wcon, 8ertanlmuT, 5elenlnt, lellunut, anlltony); curren/ly Lhs lert 15 no! mbec!
Melallar - oiicHy Ttoclclalar, a5051y xm5mu5lyaH 5bunéan Tmayyan eleklronll aloTtlar
(telall ri5blalarl) Tay)mclls: bl5oblanachl.
MeTannb!l- npocTbi0 BewecTBa, OCHOBHOW OT/ANYUTENbHON 0CO6GEHHOCTbIO
KOTOpb™X ABNAETCA HaNnyme B KOHAEHCUPOBAHHOM COCTOSAAHUU CBOGOAHHX, He
CBA3aHHbi1X C OMpeAeneHHbW N atoMammn 3MeKTPOHOB (MeTanfnnyeckas CBA3b).
CyLlecTBYIOT HECKONbKO Knaccuukaynini Metannos
Me{al5 - 51tple 5ub5lance5, Lle taln Fealllre ol'\yllicb 1s Lle pre”ence in Lle conclenSecl
5lale o!-free, non-5peal1c eleclron aloT5 (Telalllc boncl). There are 5Seyeral
cla551Mcallon5 ol~Telals

Melallnr§lya - TelUMN uyoi5bralan larkibl ya L2LL3b1, nlarning X055alannl bo§'TuM8:ik
o'r§anacl8an Ian,

MeTannosefieHne - Hayka O MeTa/lJIMYECKUX CraBax, u3ydvakolwas 3aBUCMMOCTb
MX CBOWCTB OT COCTaBa W CTPOEHWUS.
Melallur8y - Llle 5clence ol Telal alloy5, \"blcbh 5Llickes Llle clepenclence ol LLelr
propellle5 on Lle coTpo”Lon anc! 51rucllre
MellUTlollerty - bo”bua Telallar bllan blnkrtalar clan Ttelallarnl uayla JlklaSb,
k1TyoY1ly yanacla laol yunuor: barorallarcla; atally kataylT5b a8enu uarab aJrala

alll ttoll erty, Ta8M1yllrrlyn, kak5lylertlymn
MeTannotepmmua - BOCCTAHOB/JEHME MeTaNl0B W3 WX COEfUHEHUI LpYTruMu
mMeTannamu, Xumumyeckn 60nee aKTWBHbLIW, MPU MOBMLIEHHMX Temnepatypax; B
3aBMCUMOCTM OT MPUMEHAEMOro BOCCTAHOBUTENA pasfnnyalT

antoMOTEPMUIO, MArHUATEPMUIO, KanbLMATEPMULIO
MelallolllerTy - recoyery of Te*al5 froT LLen cotpouncl5 \ykb olller Telals,
cbenHcally Tore acuYe al eleyalec! {eTperalllre”; clepenclt§ on Lle appllec! recluct§
aSelll LLUS{T8w5b alntlnolllerTy, Ta8nlylertlyun, Kak5lylenwyu
Melalur8§lya - Telallarning 5anoal Tab5nlollan 13blab cbluarl5b 3anoa”,
lably re5ur5lar8a alalacll
MeTannyprus - Hayka O MPOMbLULLEHHOM MOJyYEHUN MeTaloB U3
NPUPOAHOro Cb(Pbf; TaKXKe Ha3blUAeTCA COOTBETCTBYHOLWAA OTpacib
NPOMMLLJIEHHOCTH




Melallur8y - 1He 5clence of*He 1nclblrlal proMucHon of Telal5 nallra! re5owurce5; also
referrec! LUl *He releyan! 1ncluslry
AKTUBHbBIO YINn (aKTMBUpPOBAHHbLIE YInN) - BbIOOKOMOPUCTLIO afCoOpP6eHThT,
npefiHasHa4yeHHbTE 4159 OYMCTKM BO3AyXa U BOAb! OT BpeAHbTX Npume

ceil. BnepBbio akTUBHbLW yronb nonyunun H.A. 3ennHckuii (Poccus, 1915 r.)

M UCMONb30BaN ero B yronbHbTX NPOTMBOrasax
AcHye carbon5 (acHyalecl carbon”) - H18Hly porou5 ac150rbenl for purllilcallon of a!r anc!
wa”er Frot HartlU1l 1tpurle5:Hs. THe M5l acHyalllc! carbon oblalnecl N O 2elln5ky
(Knb51a, 1915) anc! | n5el 111Mcoa! 8a5 Ta5k5
Ynlkanl2al5lya - rerta Ttolekulalan blMla ucH o'lcHoyll :arto8'18a o'raro Faollya!
bo'Mb, rezinall bH yulcanl21n§ a8enH bllan HaTkorlk Jarayow. Bu kaucHuk, unlng
nalfNank ya e8/inycHanMk kucH1 xu5n5lyallarlMl 05H1racl,
BynkaHusauma -  TeXHONOTMYECKUiA  MpoLecc  B3aMMOAEWCTBMA  Kay4yyKoB C
BY/IKAHU3YIOLW WM areHToM, Mpu KOTOPOM MPOMCXOAWUT CLUMBaHWE MOMeKYn Kayyyka B
eAMHYI0 MPOCTPAHCTBEHHYI CeTKy. [lpy 3TOM MOBbLWAKTCA MNPOYHOCTHBLIO
XapaKTepuCTUKN KaydyKa, ero TBEpA0CTb M 3/1aCTUHHOCTb,

CHMXaKlTCA NnacTuyeckne CBONCTBA, CTeMeHb HabyxaHua 1 pacTBOPUMOCTb

B OpraHMYyeckux pacTtBopuTenax. BynkaHW3ylOWWMK areHtamu MOryT ABAATLCA:
cepa, Mepokcufb), oKcuab! MeTannoB, COefUHEHNA aMWHHOMO Tuna u

4p. BynkKaHW3MpoBaHHbTE KayyyKW HasblIaAlOT pe3nHamm
Yulcaw?aHon - imeracHon proce55 \WMH rubber5 a ynlcan121n§ a8enl, \yHereln 1He
rmbber Tolecnle5 1o cro55Mnk 110 a 51n8le 1Hree-cMTen510nal ne:\Yo rk. THis lncrea5e5
1He 51ren81H cHaraclen5Hc5 o!" 1He rubber, 115 Harlne55 ancl ela511clly,

recluce5 1He pla5ic properHe5, Syell raHo anc! 50lmbllly T or§an:C 50lyelll5.
Ynlcanl21n§ a8enl5 Tay Ttclucle: 5ullur, peroxlcle5, Telal oxWe”, ancl atlne-lype
cotpounll al. Yulcar2ecl rubber5 callecl rubber5
Clclro8enlabH (Hyclro8enlnt — yoclorocl) — oclclly Toc!clalar (kiTyoY 1y eletenllar)8a
yok! Turakkab blnkTalar§a kalaMralorlar 15Hrroklcla yocloroclb TkH TH
FmapupoBaHue (rMgporeHnsaunsa) - B OpPraHWYecKoW XMMWUW peakuuu
npucoeanHeHnsa Bogoposa.
Hyclro8enaHon (HylMro8enaHon) - T or8anlc cHet151ry reacHon5
allacHTen! ol~Hyc!ro8en.
Oerngpatayma - peakums OTWeNNeHUs BOAbi MYTEM HarpeBaHus wnn
npuM nomMow,n BOAOOTHMUMAKLWKUX BelecTs, HanpuMmep Aerugpartayua Kpu-
CTannornapaTtos, OpraHMYecknx COeguHEHU.
OeHyclraHon - elTtlnaHon reacHon by HeaHn8§ \yaler or by Tean5 of cleHyclraHn§
a8en!5, 5ucH a5 cleHyclrallon curye 5lallo§1(3raloy or8anlc cotpoumnc”.
13e81clralalslya - 1siHsH 5uy blMlan balaraF reakl5lya yok: Bunclay cle§lclralal5Slya eS§r:
AMalMa cleHiclre aSenllan, orgal or8anlk blnkTtalar 5lallo8lclraloy.
Bulan - alkanlarMa or8anlk 5T Ma'luTt blr Hicll ran8512, yonnycHan 8§ar, 050nMk bllan
5uynlHrM8an; 0 ° C ya nortal bo51t o”"HMa yok| oHc/ly Harorallla lekln ynsor: bo51T Ha
50¥ulN5H n5HS8a - ucHunycH! 5uynglk
byTtaH - OpraHnyeckoe COefMHeHWe Knacca ankaHoB. BecuBeTHbL roplynii ras,
CO CMeLnMMUYecKumM 3anaxom, erkKo CxXuxaembll; Npu oxnaxgeHnm Huwxe 0 °C u
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HOPManbHOM AaBfleHWW WU Npu 06bTYHON TemnepaType, HO MOBbLWEHHOM JAaBfeHuun
- nerkonetyvyas >XWAKOCTb

BHulan - or§atc cotpounc! clas3 olalkane3. Colorle3s3, Aattable §a3 \¥kH a 3peclirc
oclor, ea3ly M”neHec!; npon coolng beloly 0 ° C an<l nortal pre3sure or a! orcHnary
letperallre bul eleyalec! pre3sure - Yolallle MNgLuc!
Alkan - cbeSaras3l (1o'yT8an) u§leyoclorocllar,
boTolo§ 3bakll 3enes

AnKaHb1 - npeAenbHbre (HaCMLIIEHHbIO) YrneBOofOPOAM, o6pasyroungue
roMonornyeckuii pag

Alkanes - M Tk (3allralecl) byiirocarbons, \yblcb Fort

boTtolo8omn3 3erles

Alkenler - yo'sbaloy eSa lo'ytra8an (lo'ytta8an) u§leyoclorocllar

elllen kotTunlkal5lya botolo§ pgalor

ANKeHb) - HenpegenbHme (HeHacblW AeHHME) YrneBOoLOPOAbi C ABONHOW
CBA3bI FOMONOIMYECKOTo pAaja aTuneHa
Alkene3 - unsaluralec! (un3allralecl) byarocarbons bayTt§ a clouble
cotrtunioallon botolo8ous 3erles ollelbylene

AlkTtler - ucb e8a W 'ytta8an (LU 'ytTta8an) n8leyocloro/lar
arselllen koTTunlkal!slya botolo§ gator
AnNKuHb! - HenpegenbHbie (HeHaCbilW eHHbie) YTNE€BOLOPOAM C TPOWHONA
CBfA3bI0 TOMONIOTMYECKOTO pAfja ayeTnneHa

Alkynes - unsallralecl (vnsallra*ecl) byclrocarbon3 bayTt§ 1riple
cottuntoalon botolo§ouns 3erles ol ace(ylene

AroTtaHk u§leyoclorocl- or§anlk k1tyo, n8leroc! r'n§ M21ttl o'r tob18a ol8an
Toleknlalar - benro! yac!rosl

ApomaTuyeckume COefJMHEHUSA -COEJUHEHMNA OPraHNYecKOn XumMnun, cogepxatime B
MONleKynax KonbleBYyl CUCTeEMY aTOMOB yrnepopga- 6eH30nbHOe A4p0

AroTallc3 -conneclon or8anlc cbetl3”ry, Tolecules conlatT§ carbon nn§ 3y3leT -
benrene nuc'ens

0'k3alal - oksala{ k13loll K021

Okcanatb! - conu waeenesoit KACNOTb!

Oxalale - oxallc aclc! 3afll

8plllar- nl§leyoclorocllarcla§l blita yokl blr neclla yoclorocl ntl8a «OH» — 8§lclroksll
8ruppa3:nT§ alTtasbfTlsblclan bo3l bo'l8an or8anlk blnktalar8a 3pt/lar cleylMacll.
CnupTb: (ankoronun) - Npou3BOAHbLIO YINeBOJOPOAOB, COAEpXKallne OfHY UNN
HECKONbKO TMAPOKCMAHL!X rpynn
Alcobol3 (alcobol3) - clenyallye3 ol byérocarbons, conlatT§ one or Tore byaroxie
§ronps
Oclcly ellrlar - Y8leYoclorocl raclkallan o'raro Mr-bT blMan k13lorocl aloTl orkall
bo§lan8an or8anlk blrlkTalar oclcMly eiiHar cleyMac/l.
MpocTblo aGiipb! — opraHnyeckue BewecTBa, MMmetrowmne popmyny A-0-A', rae An g’
— YrneBoAOPOAHLIO pagnKanbb
Proslye aH or8anlcbeskle ye3bcbeslya lrneymSbcble ol 1be Mortula A-O-K.§cle A anc!
K' raclca!5 n§leyocloroclnye
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Melll 3pirp- Melll spair/l 3anoaita cHuwoll aMe8icll, pouTer Ta:eriauari,lak ya
bo'yopglat! erilBHaa erillycb: s ia, bunclan LW3bgan Ttell uasHa baTt 15H1allMacl.
MeTaHon (METWNOBbL CNUPT, fPEBECHbL CNUPT, Kap6UHON, METUATUAPAT, TULPOKCU]
meTuna) — CHsOH, npocTe/iwmnii 0fHOATOMHbLI CAMPT
Me{Hanol (Ttelloyyy alcoHol, iHe alcoHol c!reyesnyy karblmol TeH18lclra{, Hyclroxyl
Te!Hy!) - CHMOH pro5ley5H1y alcoHo! oc!noaioTnyy
EHL spiit - ELI spACG — elanol — y!no spiii C2HsOH—ran8s12, 0'218a xo0s xicll, 78°C
cla paynaycH8an suymngrik
3TaHon (3TNOBbLLW CAUPT, METUAKAPOWMHOM, BWHHbLLL CMUPT WAU ankorosb, 4acTto B
NpPoOCTOPeYNn NPOCTO «KCAUPT») — OAHOATOMHbLI CAUPT
ElHanol (alcoHol elloyyy TteHlkarblnol Yinnyy alcobol or alcoHol, CHa5le c
pro5lorecHI pro51o alcoHo!) - oclnoa:oTnyy alcoHo!
Makrotoleknla- toleknla51 t1n§la ya wunclan ko'p aloTlarnt§ o'raro koyalen!
bo§lanl5blclan bosMbo'18an or8anlk blrlkTa

Makrotolekunla- ibousanci or Tore coyalen! borcl5 beimeen 1He aloTs ol 1He Tolecule
connecl!on5 lortec! or8anlc cotpomnc!5
5TleHk pollrterlar- 51nlellk pollrerlarclan pollelllen, polly:nlix:oria, pollsriros,
5lereoreSulyar 10 '2 LsH1sT 1eHk kancHuklar ya 51nleHk lola (kapron, naylon, iaYsan)
ar kafla aHartyai8a e8a.
CuHTeTUYeCcKUe nonumepb! — 3TO  HeHaTypanbHbTe MNOMMMEPHbLIO  MaTepuans!,
Npoun3BefleHHbIO A4 3amMeHb! NPUPOAHbLLY MaTepuanam.
synllleiic powyTers, polyelllylene, powyY:iny: cHloncle, poly5lyrene, 5lereore§ulyar
51ruclure ol synlllelc rubber anc! synllleMc Iers (Capn, nylon, anc! ba\Yson) are a yka!
yn~on Ttolekmlyar blrlkralar k1Tyo51- ymdorl tolekulyar birkTaiar kK1Tyo51 ancHa
Turakkab bo'Tlb, o'r icbi8a ko'pcblUk sobaiar — or8anlk 51mle2, 21K-KiTyoyiy ya
b10108:1k laclglpollar, l1exnolo8lk ya TuxanlU”Mk )arayomarilk Tu]assa Tianlr8an
Bb1COKOMOJNIEKYNAPHbB1E COEAVHEHWA-(nonnmepbO, XxapakTepmnsyTcs MOJI.
Maccoii OT HeCK. TbiofY O HeCK. (MHOT4a MHOTUX) MUINOHOB.

B coctaB  MOMeKyN BbHOOKOMONEKYNAPHbTX COEANHEHUN  (MaKpOMONEKYN)BXOAAT
TbOAYM aTOMOB, COEMHEHHb!X XUM. CBA3AMMN.
PObYMEK. Connecllon- (powyTers), are cHaraclerizec: by a pler. \yel8H1 I'roT seyeras.
LLlon5ancl5 10 seyerai. (soTeuTes Tany) TMMon. THe 5lruclure ol T o iecuies of HISH
Tolecular cotpomncl5 (TacroTtoiecuies) incimcies Llombancl5 ol aio Ts conneclecl by
cbeTt!ca! bonclb.

PolMTerlar5H- polrerlanl5H reak151ya51 X1X ab5rcla bazi or§anlk Toc!clalar (511rol,
lortallle§lcl yabo5bualar) I aJraHb ol5bcla 5Tola (kalron) bo5M bo'T5H Jarayon:
51MalAcla Voclalangan

Monumepusauuns (gp.-rpey. oA uuepr)(; — COCTOAWMNIA U3 MHOTMX YacTeil) — npouecc
o6pa3oBaHNA BbIOOKOMONEKYNAPHOro BewecTBa (Nonumepa) NyTéM MHOMOKpPaTHOro
NpUCoeNHEHNA MONEKYN HU3KOMOJEKYNAPHOro BewecTsa (MOHOMepa, 0NMromepa) K
aKTUBHb!M LieHTpam B pacTyLleil Monekyne nonaumepa.
PoiyTerizaiion -Le Fortallon ol LLUSH Tolecular \yei8H: Talerlal (polyTer) by ]oilkn§
TnlHple T 0 :1ecuies olMow Tolecular \yel§8bl5mb5lance5 (TonoTer, ol18oTer) 10 Le
aclye cenlers in e 8ro\yT§ polyTer Tolecule.
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1n81lbworlar- pofteHawsH reak151ya51M1 LLI'xLLH5Hcla ya TonoTeH arTt 5akla5Hcla

5WbLLaSH, ya'n: o'r-0'21clan pollTterlanta5H81 Ttaubaclcla 15H1laHlac8an Toclclalarl
1M8§1bllorlar) IeyMacrl.
WHrnéutopb: (nat. \nliibMer'$ — 3afepxuBatb) — o6LIee Ha3BaHWe BeLIECTB,
nofaBNATUX UIN 3afepXUBaAOTUX TeyeHne PU3NONOTUYECKUX U (DU3UKO-
XUMuyecknx (rnaBHbll 06pa3om epMeHTaTUBHMX) NPOLECCOB.

1nH1bllor5 (baHn 1nHlbller's -. Oelay) - 1HecoTTon nate of 1He Sub5lance5 \yHlcH
_5unnre55 or Melay For nHy51oloalcal anll nHyuyl'cal-cHetlcal Mnrlrtarly en/yTallc/l
8opolTerlar- larkibl WrMcHa bo'18an eletenHar xalualarnl (tonoTer kolclklarlll) A,

V ya 8 lMeb JTbclala5ak, ] bunlay polTer!ar 5opofTerlar MeyMasl

CononumepusaLus — nNonMMepusauns B KOTOPOW Y4yacTBYHT ABa WAM HECKONbKO
pasnuyHb1X MOHOMEPOB. B pesynbTaTe cononumepusaLnm
o6pasyloTca CONoNMMepbl, MaKpOMONeKynb! KOTopb™X COCTOAT U3 ABYX uau 6osnee
pasHOPOfHbIX CTPYKTYPHbiX 3BeHbeB. Cononumepusauus no3BonsgeT noayyvaTb
Bb!COKOMONIEKYNAPHbie BenAecTBa C pa3Hoo6pasHbTMM CBOWCTBaMU.
CopolyTten2aHon - polyterlraHon :n V"H1cH 1yo or Tore clFFerer TonoTer5. THe
copolyTter5 fortell by copolyTerlraHon, 1He Tacrotolecule5 are cotpo5ell of 1\yo or
Tore crs551tMar 5lrucllral wnM5. CopolyTten2aHon allo\¥5 lo oblaln H1§H-Tolecular
5ub5lance5 MIMNH clFFereT properl:1le5

Ela5loterlar- yugor! elabHk xolalcla81l pollTer!ar ela5loterlar MeylMacrl
dnactomep — 3TO NoAMMepbLI 061ajaloLl, e BbIOOKO3NACTUUYHbLIN CBOWCTBAMM U
BA3KOCTLIO.

Ela5loTer - are polyTer5 Hayln§ ela5loTerlc propeiile5 anH lon§Hne55

MonoTerlar- polrterlarnl 51nle2 ull*HMa 15H1aHlaclM8an pa5! Tolekunlyar blnkralar
tonoteHar [leyllacrl.
MoHOMEp (gp.-rpey. yoyoc; — OAUH; LEpPOC; — YacTb) — 3TO HU3KOMOJIEKYNApHOe
BeWecTBO, o6pasylouniee NoONMMep B peakuuu nonumepmsayun. MoHomMepamy Takxe
Ha3bTalOT NOBTOPAOLINECA 3BEHbA (CTPYKTYPHLWE efuHMLb!) B cocTaBe NOMMMEPHbIX
MONEKY/I.
THe TonoTer (al-Creek uoyos -one;. Mépog -parl) s a 5tall Tolecule, Fortlng 1He
polyTter in 1He polyterlraHon reac'ton. Al3o calle[l TonoTer5, repeaHn8 wnk5
(5{rucLUra! nn!'!5) cotpo”el ol pol!yTer Tolecules.
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