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802 BO8H1

Analllxk K!Tyo kKltyoyly anaHr mnsullan basMa8l Man bo‘bb,
oy o”ny yurllartt§ knyo ya kMnyoyly lexnolo8lya NakuMiel-
lannT8 lalabalan loToTclan o°‘r8anllacM8an mTuUTK1Tyoyly
o”uny lanlan 1cblcla a8051ylanclam b Misoblana<. AnallMk N Tyo
mb0nnT§ 15blab cM”an3b Maobyal bban bo§‘lan8an. Btobanm,
xoTa5byolar yokl Tab3sMobar laxkiblcla§l a3051y koTponeniiar ya
FAolcWslar nitNclon baulcla Ta’lmTollar8a e8a bo‘bnasclan, Telal-
lur8lya, KTyo, éonsbuno5lbc ya bosbpga 3anoa! larto™larblng
lexnolo8lk ~arayoManM Tob kona nyo}lann5b batga bosbgan™b
TUTKT eTas.

Analbbc krtyo yosb Tulaxasslslart layyorlasb “~arayotba
Tubbn larblyaYly ya2llan baJansb8a Ma33a ~o‘sbacii, bo‘lajak
Kbnyo8arlarcla bosbua latyo lNanlan ya wnwwHTY lManlar bban
bb8albecla bsy Talenabsiik éunyosarasbT 3bakManiin3b8a
Xirtal uifac, 3bunt§(lek, Tax3ms3 bllTtlar§8a TuslabkaT aso3
bo*“lach.

F12bcaYly ya iirbc k1Tyoyly anabr nsnlant o‘r§atsb boriigl
kmnba Ko ‘pcbLUK (exTka oMy o~ uy ywllawing, aywuy”™a yener-
lexnolo§lar layyorlaylli§an ya I1XI505/klating o‘auy iasiin-
laniian Tus“abkaT o‘nn ol8an. Anali2tn§ iirbcanily ya iirbc-
Kbnyoyly nanlan b ii-b TT 1o0‘lcbnb, anaiiiik kinnyo aniiii 1asikii
elaci.

113bbu wo‘llanTa (exTkKa oy o‘any ywinannT§ lalabalanSa
To ‘YallanSan bo‘bb, anabrtn§ IRbc-kbnyoYly, bosbuacba
ayl8ancla T3nmTenlal wsmiianw o‘r8aTt3b8a ba§‘13Man8an.
Ma’lnTkl, MarsMikita asosly e’libor M21k-k1Tyoyly anair mnsuiian
na2anyasl8a faraiil8an bo‘bb, bu naranya iirbca ya k1tyoMn§
aso3ly uyonuMan8a layanaél. 8bw bban biSa kihobiia anabr
nsMlawiin§ ataMa sio‘baMbsb Tasalalan, wulanbn8 abaTlyait,
MbcoMyallan bacpiia T KaTTa! Kr yuriiiiach.



QarsHK aso3an 4 bobllan larklb lop8an. O M T8l boblar(la
3peklroskoplk mvllar benl8an bo'Hb, wKla aloT ya Tolekulyar
3peklroskoplk analr maman bayon ullingan. KeyT§l boblarcla
elexklrokltyoYly wsullar kmnyoYly reakslyalar bHan boracli8an
lkayly bocKisalart lewsblrlsb8a asoslanSan wsullar beniSan,
xrotalo8raiik analr nallan8a bag4sblan8an.

Har ”~ay3l bobn8 oxin<la Talenalnl yanavia cbuuunos
0‘2lasbiin3b8a T 0 ‘Yallan8an 0°2-0°21T 1lekaMn3b ucbun 3ayolAar
ben18an.

MualllM yo‘llanta Mo‘lyorTta3lt ko‘nb cUM, o‘2lannTt§
uuntain! Taslaballant ber§an prolessoiiar O.A.AbTeroy,
8.M.TurobJonoy, 3.¥u3mpoy, O.Kaxtonber(Myeylar8a 3bunts-
ek, éarsHkT (Wl eitrol bWan 1abrlr M18an Tubarrii 8abat o'r
T InnaMorcbLL§T] bLLIalLl

MwvalLll" 1alobnT§ 3MaiT yanaéa yaxsblMasbla sarail8an nkr-
Tnloba2alart TaTnuTya! biian uabu! g/e<l.

Mwnalll/



| BOB
K1LL8H
AnaVIk laTyo lart, vnws§ abartbaH

AnaHIMK kinyo Toémalrar (yok! mlartn§ arala8btalan)nT8
afa ya rr*éony larklbrl leksMnsb msmlan ba™Ma8! aoUr.

Analllrk k1tyonT§ ya2l&51 analir unllant 13Mab cMulsb,
MarM aTtaMa "~o‘1lasb bar<la analllik MTyo m3anllanMn8 narany
a83larMl ken§ Tluyo3(la o‘r§aMsbéan MoraMii. Yan§léan-yan§l
privilplal anall? veullarMl 121asb bataa bo2ll8l raton &AM ya
MNexMka ynlnalanM analAnk Tassalllar ucbun ~o‘llasb anallllk
MTyoMn* TM T yarllasMKk.

AnaHlNk kKityo TubIt narany ya ataHy abat!yal8a e8a.
Oeyarl barcba kMnyo sionunlan armall1k k1Tyo nsMlan yoréatMa
lopHacH Tur To<léalar, Ta’claMar, TTeralar, oy 1mpro§‘l, wrcH}
3ayyora ya bosbsia 03ToM 8rlarHHNS larklblan analik Kinyo
n3Mlan orsal aMialanalll

Ho2ir§l ratonMn§ Mror-bk kTlyoyly 121aMsMM, xob u
yan§l TocMa oV/isb bo‘13M yok! yan§l lexmolo§lk VMl 18Meb
cMalTast, 13Mab cMsamsbM Ja(lallasMTt3b yoM Tab3nlol
3&IT 1 03Mn3b bo‘Una3T, banbW MarM anal/lIHk kHnyo v8Mlannl
uo‘1lara8clan vnb atal8a 03Mnb bo*1taycl.

Ho2ir§l raton Tan ya lexMkastLLU§ nyosHH T 80n
&oHyaiMn§ obyekii bo‘l8an To<Manlng MTyonay larlabl
baslcla8l blliTlan3l2 Lksayur uyllBb ~MyM. Oeolo§lar lotoMclan
kasbl" aAHMBSan TLLlerallar ya kHnyo8arlar lotoMclan ollLi8an yan§l
To<3<lalar ya Talenallar bil'lncM 8aMa o ‘2HHTS kHnyoyly larlabl
bHan l1a’rllnecH Xall xo”al8TT8 barcba 3obalarncla 1e§13ML
lexnolo§lk “arayoMarM 10°8‘n bosbsansb wucbun xoT asbyo,
oral/ly Toé(lalar ya proyaré TabslllollarMn§ latyoYly larlabHH
aMp bliBb 1alabellblll



AnaHLLc krtyo 8eolo§lya, Seokiinyo, pglsblos xo™ab8l,
arta($eylika, nei-Kiinyo 3anoaii, lak-bo‘yosicbLLIK ya xall xo”a-
H8TT8 bo3sbsa Ko‘p8rna 3obalanga bat TMM T abaTlyal8a efa.
0 ‘2bexi$lon Kespublkabl bA WM (abby xota$byolar8a boy
bo‘18an TT(afa<la Joyla$b8an. Manllakainbr yerosb boybk-
lannT§ 2abbalan Ko‘r$abb o‘bl8an: 0 ‘2bexi$lorcla 2, 7 TT8Man
2lyoc! b loylab "arlMTa ya TaMan bo18an 13bubolll Noylar
atalan8an. Ular 100 8a yasaT TTeral xota$byolar 1lurlarlt o‘r
1cM8a olach.

ObT Z2abbalarl bo‘yioba Ke3pubbka éunyoéa 1o‘riTcbl
o‘mncla, wb ua2lAob$b bo‘ylcha yelllneM o‘nnlMa, nb$ 2ablrasl
bo‘ylcba 10-11 o‘nnéa, wran 2aMrabl bo‘ylcba 7-8 o‘nn(la (urach.
Horb§! yauii3a 4 *a abntalllabo Te!all konlan silcbnb lopliSan.
ObbT1T§ a3o0$ly 2aMralan Markarly 0121LuT<3a Joylasb8an. Bu
yerc3a81 raMra KespvbbkaM «3/nyox3a 10°riMcM o“nn8a obb cMsch.
Murvnloy koM c3anyoc3a8l §18anl koMar salon8a Mralll Kes-
pubbkaéa kKnTM3b koMan bat bor. Bular Mayoly ya Karangan
yloyabcla§l “Oplepa” koMcbr. 0 ‘2bek13lon ran8b Telallar - nns,
£o‘r8‘o3Mn, pyx, yobrat ya $bu Surnb8a kwiaycM bosbga Te(al-
1atM 8 anlslanSan 2aMralarl8a eSa.

M33 whbalan bllan bb8a ran8b Telallanbn8 15 <3 orit” WAL,
cbunoncM, olin, knTnsb, Tobbiten, Kac3tly, Mcity, 1ellVrr, 3elen,
reMy, kobaK nbcel, 03nily ya bosbsakr bat siarlb olMach.

Kan8b Teliblar raMralan, asosan Obnaii wba Tay<3o0M<3a
Jatlan8an. “Oaina™1” koM noyob koMariian bo‘l  © niAs,
TonMen wk3alariin "aAb cMsansb bo‘ylcha cbel elba8bar<3an
ancba M3nT Mracb. By kon uk3sl 0 ‘Zbelazlorncla8l en§ yuik
korxoralarclan b 1T “Obnabs kon-Te(allur8lya” koTbMaiiina siayla
1$Hlalh ran8b Telallar olMacii.

OrbeMslon reMynM8 noyob raMralan8a e8a (Oltaipg).
3anoaMa reMyitan aylalslya ya Ko3Tiic lexMka ucbun o‘la
cM<3arb uyon$bTalar, elekiion wuskunalar, neliM parcbalasb
ncbumn kalabralorlar 1$klab cM” an3M3a MoybaMnballl.

Kespublbca [oslonllar§a boy. Horii§l yasMa 0121Lut
loslorb KoTbMain ~urintosiia. Wia 2,7 Tbbon (onna lMoslorb
kon3enitai olVBL



0 ‘Zbeki5loncla Wrla kavia kaHy LUr konlarl way™wic! bo‘Hb
bular Oasbug(laryo yloyaiicla8l Tubaka! ya 8urxornclaryoéa8l
X0 ‘Jaxkon korilancHr.

KesprbHKaLwu12 103b LLP1 korlarl8a boy besMa atulan8an 103b
LLP1 kowwéa laxriunan 90 wHHaré lonna xow a3byo bor.

Ho21I81 yauléa Borsakebrnas (Oora™alpo§‘13lonéa) KoLuwwing
Wlarlclan 3ocla 13Hlab cMpansb ucbhbun xowasbyo 31&iA(la
Moy(lalausb ko‘r(la LUMHwoséa. 00 ‘n§‘1roitla 3ocla rayoM smnHb,
13b8a nB3b8an.

0 ‘rbekl13lon brénMpa~éa ko‘p widlilor(laneid, 8ar, Ko‘ILLF,
Kaolw 2ablralan bo‘Ub wular watulakaint12wng iainscxHy 3alo-
Myaii ymksallindbéa TuM T x0T azbyolar MsoblariacH.

Bu labHy boyHklar(lan xaly xoqaH8T! IuyisocHy rmy-
laninzb(la Moyéalanlsb yo‘1lannl atal8a 03Mn3b uchun anaHik
KltyoMn8 amaHr wssllan aloM(la abatlyal ka3b elacH
MartlakaiiTl?2 rvéalarléan lora Telallar &“aiib oHsb 3anmoal”
ncbun TMMTELr. AnaHik k1Tyoéa lora Toclclalar éeSanéa, ular
landbl(1a81 ~o‘3sMTcbalany ratonayly wmsmllar yoréartléa
aniylab bo‘lta8an Tocl(lalar LLBburlecA Incla lora Toé('alar
larklbl8 kknycM uo‘sMrtcbalarM amalAr ulllb alor, yan-
T0 ‘Ikar81cbya Telallur§lya 3anoallan aTallyoiéa so‘11aMlalll

Alot realorlarl(la yo‘llaMlaél8an wran larkIbl(1a8l uo‘-
3MT1cba bo‘l8an boTT§ niséon lol2Mn§ yur tln§éan Mr
nM3Méan orltasH81; yanTo‘lka28ichb 3Maiiéa 1sblalllacHSan
Sertanly ya kreTMy larkIbMie8l fo‘3sMrtcbalar: losfor, alyw-
nAMy, leTk ya ni3 T1séorlanJuéa KaT bo‘lBM lorwl.

AnaHiik MTyo aloT ener8eiikasléa "o‘llaMlacHSan yan§l
lexMK resurslar, rakela saurllsM wucbun pg’yya cMéatH
uomsbralar batéa eleklroMka wucbun yanTo‘lka28ich
Talenallar layyorlasb 3obalancla yvluularSa ensMsbéa TUM T
M33a uo‘sbacll. Anallllk kKwyo bu 3obalarM 3ataraH analAr
mamhan Milan la’t IMab8lna uoltay, Halkl ko‘p8Ilna yan§l
lexnolo8lkarayoMar! yaraiisb8a bat a303 301LLL

0 “Zbexl3lon Kespvblkasllla paxla, Bbus‘éoy yeli3Mww3b
A13B10™ X0 TaH8IMNS yelakcM 1arto§‘1bo 18aMI81 ncbun, Mpros,
0‘8‘T1 ya bosbga preparaHarM amaHr ~lTa3éan b, sl3Vovb
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x0"aH§l 18Hlab cbl”amsblw “analasbiinb bo‘ltay(H. Twpros
larklb1éa81 nnkroeleteniiar Tly(lorHH anaHr slbkH ya bosHnr
03HT3b ucbun yeinsbtaycH8an koTponeniuart artuylab bensb
alolMcla abanHyal £a e8a.

0 “2bek13lonéa noor8anHc TTeral o‘§‘Hlar, SerbHkI<llar ya
pe3liMx<3larrm§ so0‘VauslH en§ yn”™on Teyoiarfan bat bH necba
barobar o/1u, ecH Ular LLprosT, €aryo, ko‘l, yer 03i1 ya 1c1HTHK
anylartl 1Hoslaniir<H. TuprognT§ bar xI1 3anoal” clHar(1Man ya
Tal3bly c1HuTél ekanHS! b atTaT128a ayonlH. Alrol-tubHnT§
1//081an13b ifarasasHH MeksbTb Mvnsb ntutéaylal Jatlyaii bo‘Hb,
v altoslera LLio3HS!, LLpros, éen§l2 ya cbucbuk snylatt8 larkl-
bT1,1M031aT3b Hara“asHH kuraiib boralll. Chunkl 3y, aiinoslera
bayosllarlablcla8l o‘28arlsblanH aTulataséan, wulanH lo2alasb8a
lansMb bo“1taycH.



11 FIUK-KIMYOY1Y AKAL1X LUIJTXAMM14C
1IM11IM1Y TAYS81F1 (8LUF bAM8HL1).

F|21k - 1aTyoyly anaHr n$umllarmug xmdnudH(larlya
Fo4lanLLiBb 30balan

Texwkawwng Ja<lal nyoJlaw8bl Toééaw (exk3LLin3b ndnllanSa
lobora yan8! lalablar s0‘ybT0"<3a. Yaaln yaglar8a saéar Tobba
(arkrbMa 102 — K06 % 8acba kongeniral8lyaéa bo‘lalligan
fo‘8LUTcbalanb atalasb bban kboya uparlll. Keyin§l yasbarba
a(ot Talenallarl 8anoabwng paybo bo‘bsll ya Jabal myo]lawsbl
8bvninSclek, uallls oasbbarc3osb ya boslle Tax3n3 po‘lal batba
uobsbTtakr 18LLEb cblyan8nT8 0°818LL anabbk manbar 8&r8ir-
b§IM KO'5- KO'8% 8acba 08LLIM8LLL 1alab sb(b, cbunla go‘8bbri-
cbalaTT8§ 3bu baraJaba§l kaT TlAclorlarl bat Talenallar xo3-
8alant Ke3kT oxlarluBb ya Ba2l lexnolo8lk Jarayolllar
yo‘nab3LUnt buiisll 11 TK T b §1 allilanch.

KeylIn§! yaubarba, yanTo ‘bca28toblar 3anoaltng nyollanisLi
TMnosabab bban Tobbalanb (orabk bara’aslS8a ya anabr
vanllanlLing 3er81rb818a lobora kaia lalablar Lo‘ybTo” \ba.

Yaulll yaubar8a yaéar lexllk Tab3LUobar larlabllh 10'3—04 %
nb"borba bo*lacb8an Lo‘3llitcbalar e’bbor8a obnasa bat bo‘la-
<b8n "azan” 3babéa saralar ya beSona To<l<lalart§ bunéay
Tlklorlarl sanocallla batba ko‘pclLbk bnby-la<kgool: 13lllanéa
aso3ly Tobballl 13lllab3b8a balaup bertas e<b. Ho2lr§l (exnbca
ucbun esa ancbaSllla ynra toébalanb 13lllab3b lalab elllb<b.
Masalan: pobelllen ob3b wcbun &y<Mallllmyclll elllenba
po“3llTcbalar (3ny, lasloro<l) nb"<3on HO4% <3norinasbsl ratr,
ak3 bola pobelLlenLLIng vnunb ke3kLLI pasaylb kela<b.

Nein ya Sarw 8eolaryoyly ~LLT3llarba bayo<3a§l w8leyo<l-
lanbn§ KO'P% 8acba rurclorlan awslanacb. Pobtelall kolLlannl
81<3GroklTyoY1ly 121a8b labby 3uynlLI§ 1 1br<3a bor-yo‘§‘1 bk necba
Tbao8rarT, ya’ll KO"P6 konsenia(3lyaéa 113, 50°‘T8‘03bTlar
borb8§T! alllalasb8a a8031angar.

Noboyal<3a lora To<3balar 3LLEb cllgarlsb ya 13llkibcla
Tob<3allin§ aso3ly Tas3asbb lasbkb "buyclll kaiia mb<3or<3ssl
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elewellar asbitrokMa ayrlw eletenllarung ni<;rarikrotisa(lorlanT
atylasb8a 10'8‘nm kelaax. Masalan, yanTo ‘1ka28lcbl] eleklron
asboblar layyorlasb wcbun 13blaitla(8an Sertawy larkiblcla
po‘3blrcbalar M uéon 10'7% éan o3brasLi8l kerak.

F12k-knnyoYly analAr n3aulanéa aM™lanmycM koTponenHart
To(MaTtnf£ bosbua MrMMy plstlanéan ajrainsb8a kKo‘ptcba
ebityo3 bo‘briayél, 3bmnin§éek M(Likalorlar bat 13blallitayél. Bu
m3MlarMn§ yana Mr a6alli§1 nlatt§ lerkorLi§l, nMoyaMa 3e-
2uycbanl§l ya MMoycbanl8ldf. BMawT8 batTasx 13Mab
cMsan3bM JaéallasMT3b, 13b unutéorL|81M o03Mn3b, Tab3nlol
3lMaiM yax3bllasb, lexnolo§lk “arayoMarM 108‘n bosM” an3zMa
Kalia abatlyal:8a e8a.

F121k-laryoyly anabr usnllannM§ yana bk TM T a&alHSl
anaHrM Ta3olaéa 0‘Ka2lsb 1TkoMyaiélr. Mlsol lar2léa Oy
LLIpro§‘IM Mnoxoé (oy yvwycM) toMeéa o‘talll8an renl8eno-
iynoresseM To3lata yosbasl(la beyoslla leksMm3bM, Yenera
(2uMo) aino3&razlM Mk3Mn3bM keliinsb TUTKM . Yer 3barol-
néa yn"on raMoakilyHkka e8a bo‘18an rabarH ToééalarM, 3bu-
Mn8éek, kaia cMKJurLikcla8l snylaxM Mek3Mn3béa baTéa 3bun8a
0‘x3ba3b TazalalarM yecMsbéa Tasol aéan anaHr oYkarnsb kaia
aTaHy abannyal§a e8a.

F121k-latyoYly anaHr m3nlanéan 13Mab cMpan3bM narora!
ALLI3SMa, 13Mab cMparl3b JarayonlanM narora! salllsMa ya nny
{ackmoo! 13ManM ba“an3Ma ken§ loyéalaMlaél. F12IK-KTlyoYly
anaHr mnllanga 13MaiMycM Ko ‘pcMHK asboMar anaHr JarayoMM
yokl uMn§ bosuMManM ayMTallasMT3b 1TkoMM bera(ll, Bu
nsMkrita lexsMnivycM obyekMarMn§ MrkIM bayMasl Ta I
TollarM EHM lotoMéan uabM sllinmycM elekii yola opiik
31&mallar Mra(la oH3sb TMTKM. AyloTtaiik 8ar amaH2aMrlarl
3baxlalar(1a81 bayo MrkLUT! nmarora! NUb Mrall Melallur§lya
3anoaiiga yvuon éara)acla aylotallasbiinl8an opiik ya reMSen
Kyanloterlan ken§ yo‘llaMialll

Ma’lwnla kbnyonay JarayonlarM bosbuansb ayyalo uayla
13MarmycM  Toépnalar ya reakslya TabsMolanMn§ konzen!-
ralslyalanM o‘lcbasb batga rosMlasb o”aH artalS§a osMmlalll.
MeliM pay'a 13Masb 2ayoélanéa, poHelllen, 3Mleiik 3pLl 13Mab
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clUyawycM  rayocMan3a ya bo3”a latyo korxonalan<la
anaH2alorlatlng $18nallan eleklron Llsoblasb TasbTalanSa
yo‘nalHnlacH, wlar benl8an pro8ratTa bo‘ylcHa barcba 13blab
cb”aan3b Jarayonlannl bosb™aracH. KHnyoyly anaHr ataHyoinga
aylotaHasbiinl8an xrotalo8raiar, 3pekrotelrlar ya bosb”a
anaH2alorlar Tm3labkat o‘nn ol8an. Cbel ellarcla ayloTalik
ra¥lsMa 15blaycH8an yan8l aloT - aé3orbsion ya renl8en 3pek!-
roteMan, 3bwHN§aek robol: laboranWlar yaraH18an. KeyT§l
yaallar(la natuna ya reaSenllawl sy Masbuyclll oaHN8a kTHb
T81cbka naylar orsiaH cleleklorlar8a mraHlacH8an asboblar yara-
H18an. Bular oaHn - Hyekston anaHralforkr (01A) (leb ynnHlacH.

Ba’2l W2lk-latyoyly wsmHaréa lekslHnlvycbl naTtunaiw
parcbalatay HTb, anaHr alitacH (parcbalaTtay Xek3bT3b), bu
e3a 3anoabHnN§ ayrlt lartoglaricla, Hbblyol, knnHnaH3llka<laya
bosb”akréa kaiia abaTlyal8a e8a. Parcbalatay [ek3HT3bw
anaH2nT§ ren”enonymoresselld, racHoakHyalston ya bosbsa
nmhan yorclarl(la baJansb TunHan.

Ko‘ptcba, at™lanuyclld to(Ma leksbTlmyclll natunanT§
bajnHcla eTtas3, balkl wHN§ yurasl(la san<lay Joylasb8anH§HH
awslasb kaHa ataHy abatlyal8a e8a bo‘lacH Hatmnawn§ bHor
nnalasla eletenl awslanacH8an bunHay anaHr lokal analir ieb
alalacH. bokal anaHr Telll3sbumnosHK, rwneralo§lya, knnHNa-
Hsiika, arxeolo8lya ya bosbua 3obalar(la abanHyal8a e8a. bokal
anaHr renl8enspekHal, 3bwHM8Hek larer nHkKrospeklroskoplya
n3nllan yorclanHclaatal8a oslLrHacH.

F12lk-kHnyoYly anaHr mn3anllaTtt§ xaloH§! klasslk wuanllar-
Wwk18a wsbalan kaiaroa bo‘Hb, 2-5% w lasbkH sHa<H A TToO
3buw e’Hbor8a oHsb kerakk!, Kkla53lk usvHarHa I7I21K—KHr|yoy1y
nmnllaréa8l8a Lllbalan Toééa Kalia komzenH:alslyalarcla bo*HsLL
lalab eiilacH. Awslanmnyclll KoTponeniHn§ Tlsaclon Kat
bo‘l8ar<la (10'3 % ya kartrop amaHrnT Ha3sHc mn3avHanéan
ntntan rloy(lalaub bo‘ltay(H. 8bun8a ~aratay anmaH2nT§
kKHnyoYly mnavHan o ‘r abanHyanw yo‘solta8an. Xusmusan Toé(la
nHaéon ko‘p bo‘l8awcla, leksbH13b ywmsaon awsaHkT lalab
el8anl(la baTtéa yagl betalol bo‘l8auxla (Ttasalan,  Llyyor



wabanlollar amaHxLla orbkra® anaHrga elanolar layyorlasMa)
Kixyoyly anaHx vsulan belyo3aii.

F12Ik - kTyoyxy analr vanllarl/M/8 TibHN katcbLLI§L nlaréa
elanollar ya 3XaréarX eritalartng (natunalartng) 2arvrH8LoN.
Ana2latix§ 10'8‘x dAedad/k mlankng 3x&W ma,  rarkdbx “May
garaJaga Ta’lMTH818a ya wular larkdx “ixaipgan exalAAMYcbx
natuna8a nagagar yaol/ix8x8a 10°1a bo§‘Ha bo“la

Mopclalan/A rrygony JWalgan alllula$baa KXTYoyxy reak-
3xyalargan loysalawil8anga, bu reak8xyalanling bomsbxga erlATa-
laning WRlk xos$alant 0‘28an3M (Tasalan,eleklr oYkaruy-
can8xwy, ran8TT8 T len$lyHsMN 0“28an$1H) yur beraax. Ma’lut
readwyalar/XAE bon$llga yuuaSa kelagx8an Rl Mogx$alarx
Ko‘ralioachlar/x  0°lckla$b8a a$o$lanSan amalr uw$llilan Yuwik-
KTYyoyry Tullar geb alalaax.

Amabeniixg Xk ya Wryc-kxtyoyxy ulllarAN  “myxaa8x
8urublarSa bo‘$b TUTKXM:

1. amabenA§ eleklrokxryoYly ullllarx Bu D@lar lek-
$llnlanx8an Topgalanking elexdroklinyoyxy xo$$alarxgan [oyga-
lawi$b8a aso$lariagx.

2. amal2nw8§ opiik ($pekHal) xifllan — lex$liinlanx8an
b xkralanling opHk xo$$alangan Moyaalalllsb8a ao$lanSan.

3. ana/2nAg ragxoteiixk wmaman - aylll eletenilng
ragtoakiny mirlall BbAN o “1cba$b8a a$o$langan.

4. a8 Ta$$a - $pek!ro$kopxk wPmllan ayrxt Xor-
la$lliT18an aloT, Tolekmlalar ya rag/icallanking Ta$$alarliVi
at"1a$b8a a$o$langan.

5. Anabx2nLLI8 xrotolo8raiik uBllllarx - en8an TogaalatTs
arala$bTtasx S8arlar, $mwalliclar bu§‘larl/AV/ing arala$bralarlif
$orb$ron TeXog bMan granlk $baroWlarga araii$b8a aso$lanSarn.
Tek$blilayol8an erta $orbenX HO'1mxnl8an kolonka orvaH
oUkarMagx. Arala$bTana8l kotponenMarlll iixriicha yuii/$LL
LLSobx&a LLlaTLLI§ kolonka urnlLix8 bo‘yxcha &rail/BLL yur bergax
KolonkaH ya “o8‘or xrotaloSraiiyaslga kotponeniarlll
TXagony analAr yllsb ayriin 20xalariiii anair sixsb bitan atal8a
a3blaax.
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OPT1K AMAN/. 118NIbbAM
1.2. 8pek(ro8xkoplk araHx wmllariug 8inHani8bl

AnaHiik latyo anaHr wwllan FlukaYly, n2ik-kunyoYly anaHr
mAan, Toéga larklbl, elllrokHnyoyy anaHr, anaHrnT§ opHk
n3mkan, kolontelnya, 8peklral anaHr, enH33ton Speklrlar, alang8a
WHOkolonTtelnya anmaHrTT” Tass-3pekHo3kopaya mmrlaxtHshb,
KOL, T murxTtHS1, 3peklrlar, KOHOplasHnka, HOHOeliek!, &HOeletenl,
1cbk1 MokOeslex, {asbl! KORQe/EKT™.

AnaHrrne opiik TekOélan8a Toééalar KO ToTéan yulllaél8an,
larupH1aé18an, saylanla<H8an elekH-ota8T1 rmrlan1$bning
$pekH1lanT lek$bln$b8a a$o$lanS8an $pekHal TetOHlar kHa(H.
MoééalanHn8 Tolekmlalan yokl akOTlarnt8 elekH-ota8nH
mmrlar8lH bHan 1’ $Hla$hiYl ay T To€éa mcbun 0218a x03 "arréa
boraél. AnaH2Nn§ opHk v3nllan urnlHSa “wyl(laSvar KHacH:

1 EnHsston 3pekral amaHr eletenHanHN§ “o‘r§‘al8an
alOTtlant bH xH 3barolllaréa Ta’lut KO'1aT m2unH8Ma8l nur
MargaHsb xu$n3lyaH8a aso$lanSan. Bu Teloé Toééawng eleten!
larlabHH aTyla$b8a Itkon beraél, ya’t leksbTlayol8an Toééa
larkLL18a sangay kHnyoYly eletenllar, “anéay 1$ballar<la KT3M
baslLla xnlo3a alll3b8a yoréat beracH.

2. AKOT - eTl8onn 3pekHokoplya — enH33ton 3pekHal
anaH2nT8 bH M1 bo‘Hb, bunéa 3pekHal c1H21qlawTg HOHOSra-
vya$lt oHsb o‘nH8a nurlar3sbnt§ T len3iYHBl NokOekTen! ya
8alyanotelr yoréarl<la o‘lchbaracH. TeksbTlayolS8an enHna
alan8a8a aerorol boHéa kMHlacH. Bu Teloc! bH "atOr eletenllarw
10'3 § 3e281rHk bllan ya 2-4% atuHkK bHan KOpl3b8a yoréat bera
olalll

3. AKOT - arbsorb3ston $peklrolotOtelnya lek8btlayol8an
eleten! alorlarHHNS 8ar bolaHéa yow§‘HknT§ 3lanéarl Tan-
baMan larsalaél8an nurlaTt3btng ymlSan ener8lyastl o‘lcbasb8a
aso3lan8an. Bu mnlméa 1$H bolll Mayumloléa ler rm>[anayolSan
anaHHk TetOééH. Bu TetOé bH sancba alralllklarS8a eS8a:
$elekHyHS81, ywuson $e281r/81 (10'9- 10'B §), analrt HOHY
aylotallasblT3H kabHar.



4. KenlSenospeklral van! woééakw! renl8en nurlan la’stcla
o‘r8awisb8a aso3lan8an. Mo(Malatw§ aloT ya Tolekulyar
LWrlikb baj<la§l TaYmtoMarw Yod waullla oHsb TWUTKT.
BHTCM wum3ula renl8n nmurlarltn§ TtonoxroTaik lo‘plariu
Tanbaéan lek3brlayol8an natuna8a yvborHacH. ASar enerSlya
ManéaycHr tobk! orbllaclan bllla eleklronT yulb oH3b8a yelarH
bo‘13a, bwunéa loloelekl;nk yurLlsb ymx beracll. Bungan lasbgan
orbba eleklronlanclan b T yvHb oHn8an elekii-on orbl1a318a 0“lacH
Kenl8n ran8/ eniinalar loTowclan 3peklrwng Ko‘nna<HS8an
A3T14a8l nurlart8  ywnialsbkii  o‘lcbasb8a  aso3lanSan.
Ko‘pcblk bollar<la yw118an yow § Mk nit*éon bflan enlTtaTn§
ba]t bIHgI<la8l Tocl<la niiséon o°‘rlaslcla proporslornal bo‘l18an
bo§‘lat3b Tay”uc! bo*lalll

5. Moleknlyar-5pek1ro8koplk analr nsmllan. fol:okolonTel;nk
vl 3peKk1TT8 Ko‘nnuyclii 3obablcla nur ywidliebiain yokl ywmiil/ieb
3peklnrin anlalasb8a aso5lan8an. AnaHrTng lyvnineS5enl; yokl
Mvoresselll B4 Toéclalar  wlit:abta&ba mmrlar  bllan
murlaniinl8ancla wlaréan larsaluyclii  ko‘nnuycbl nurlaniing
Tlen3lYW8iin at”1a3b8a (Avowssen5lya) azo5langan.

6. Ke&loTelTk ya lubl<ludelnk anaHr vBullarl. TurbMb
TeMya ran§512 5wbpen2lyarn8 “alllM ranmacbalan lotowgan
ywiAluyclii nuniing T1en51YWIBLLL 0“1cbabb8a asoslanSan. Velelll-
TeMya 3ubpe2lyain8 sallly, 2anacbalan lotoriiclan saylanl8an
yok! 30c1i18an nunii T lenSlySiN o “1cbabb8a a5051anSarn.

81cHN5b koelLI15yeniariing o “1cbasb8a a3o3lanSan re&aklorelnk
154, smiblausb 1ek138TT8 aylawsbiiii 0‘r8awbSb8a ab051anSan
polyariinelnk maullar baT opiik anaHr m3ullanga kita<b.

Bosbua Uriic- krryoyly anaAr viaulAan.

7. Ana/2LLIng Ta33a —3peklral mnll. Ma550 —5pexdral vsul
tonlan8an a'oT, Tolekulyar yoi rackikallanin elekir yola Ta8Tl
Tay€oT la’atcla l0nlar cx|Twii aJraisb yo‘UbllanTa33aT rarya<l8a
wi3baii8a bo§‘IAy ray15claaluslasb8a a5051angan.

Tek3brla(8an natunaw (8ar, uallly 315T1) karera<la elec!-
ronlar bitan botbarcHTon ~LLUn8an tonlar bobll boTacH. 80°n§
wassariHratOr w Ta33a8a e8a bo“18an tonlar nunnT§ Tab3asl
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W+ < 7 bo“18an bo$bua nurlarclan alralaél ya ajrainl8an rnmrlar
lerl8uii o3bkacll. A]rainl8an Tn3ba! tonlar ocpTku MoHO8raiik (Tass-
3pekIro8raii§l) yok! &loelekiiTk (Tas$-3peklroTelnya) TetOcKan
blWan oYcbaracH ya eletenlatT§ Ta$$a $pexlorlan bod uHTach.

AnaHrwng 1a$$ - $pexiral TekOEkn $ancal, [lan ya yansl
lexnolo§lyalannt8 1 $obalancla po‘llanftros(la Bw Telocllar
1rotOp larkdbrl bel8Ma$b8a knkon berack), reak$lya Tabsnlollant
larlabtl 1ek$bT$b8a, 0‘la HOra Toa<lalar laKikI<la8l no‘$bkn-
cbalarl atala$b8a yor<lar beracll

Mas$-$pekiial TekOcklanm boWra kinyoyry ya Erak- 1oTyo\ay
TekOclar bWat birSllb(la obb bon$b,  $buiu§(lek, elekiion
bl$obla$h Ta$bTalan 1$brokl(1a obb bon$b b 0‘1a 1$1l0l TeHOé
ncbun Juclaken§ knkoTyalAar ocMb berac/l

8. Anal12Mn§ ra(rio$pekro$koplk Teikiian. KaMoirlk TekOu-
lar§a elekiiota8M1 TayéoM 1a’$ T nalya$l(la yijucl8a kelaciiSan bar
X1 AK boc/i$alar§a afo$langan  Toli(lalaTM§ elekink ya TaSMLL
xo$PalanM Tax$u$ ravonvk udkvnalar yorvianiiia Kuan$bSa
bo§‘u<lk Bwu TelocllaTt§ akalii8l narora! ullBbMn8 ken§
nityo$cla Lo“ afb knkoMyait borA8lcla<lir.

Elekw)n parata8M1 reronaw (EPK.) TeOcit. 0 ‘x8arta$ 1a8M1
TayioMila parata8M1 Z2arracbalar HOTOMidan elekiiota8M1
FO 1uMlanM reronan3 ywiii$M bodifabl<lan Moy<3alaMiphbSa abo$lanSan.
Bun Telo<l parata8M1 ToiclalarMT8 Kon$eniialflya8kin o‘lae$<la,
ok$l<viaMsbulaylarLl BM)arayoManM 1ekBMieb<la, Kknyonay KMelika
ya Kknyoyly reak$lyalar TexaMxTiiii o‘r&aMib<la Tuyalasalyal
biian 50 “11aniTos(1a.

Yalllo Ta8M1 reroman$l (YAMK) T1etOLL o‘r8arta$ 1a8M1
TayéoMiia lekdMnlayolS8an Toa(la HOToMidan elekiiota8M1 HO'l-
Uirinan HOroMKlan yacbota’neiirnin M$oMSa reronansii ywiii$M8a
aboflan8an. Bu Teloé koTplek$ brkTalarkini lekBVi$b<3s,
eniinacla8l tonlar bolaiiM o‘r&avitb<laio‘ 11aMvilalLl

Yaciio 8aTTa reronaw $pexiio$koplya$l (YAOK-$pekito$-
koplya) Telolll Te$$baver eiiekitii kuxaii$b8a a$o$lanSan. YAOK
$peklrodkoplya wmii  ToEZalar<38l  KwayoYl — bo§‘laMbMar
xwiilyal/lanM bel8edb<la, $bMMIS<lex, KoTplek$ ya ekTen!
or8aMk bTkTalarM lexiVintb<lauo‘1laMialll
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Yvuonch§! kaM weloctlanwi§ nyoJlawmbl wa’luwn clarajacla
kunyoYly lexnolo8lya, aloT enerSeiikasl, ko3Tonayiika, btolo8lya,
brokiinyo Kaii 3obalarl Ja<3al nyo]larslv8a nnkotya! yaralacil.

9. AnarnT§ raciotelnk wsmllan. Keyln8l yasiiaréa ywsion
3e28lrlllcika e8a bo“18an (10710 n §) ya ToééaT parcbalarasgan
anaHr u/la olacii8an raclotebtk TeHO(3 ken§ po‘llan|lmnaHn
KaclKoreiTk Teloc! - raétoakity eleten!lar lar"ala(li8an rarracbakr
mrlawsbTl o‘1cbasb8a aso3langan Telcklalr. Bu nurlawsblu Tax3us
bl3obla8lch umskvnalan yorclarlcla o‘lcbasb TMTKT. Kaéroakity
mirlausb Ko‘pTcba <3ey8er-MyuMer blaobla§aoblcla o*lcharacl
WMatvnacla§l racvioa/lyY eleteniwn§ Tiuclon yas! blr/Blclagl
nurlar3bwing T lenslyM8lr o‘lcbasb yoriarwéa lop/cd/l Ho2ir§l
(3ayréa KM yo‘ra/bbcla8l ra(Motelnk Teloé so‘laulad/t raéroak-
Llyal3ton anaAr ya raclloaki/ly Tckikalorlarclan "oypalarb ~HracHSan
analr. Kaéloaxl/lyalsion anabr eletenllart A yacHo 2arracbalan
(neylronlar, cleyvionlar, prolonlar, a-2arracbalar) bHan borbarci-
Ton ulb, &ollasbiin3b8a azo3langan. Burcla bosl bo*lac/San rac/io-
akiy nurlawsbiung risgoran o“lchbany leksbiulayol8an natvnaciasl
ayT eleten! TlaclonTn§ Te roT bo‘Vb Msoblamachl

TeksMnlayol8an Toéck Mlan blr yacain o ‘2l<la aM™anmycM
eleten!Tn8 niséon Ta’luT bo‘l18n 3langall natuna bat
murlanianlacl. 01t8an nalyalart 30M3biinb, wyl<38l Msbal(lan
ul(nlayol8an koTponenlnT8 Ta33askin Msoblab cMsAan3b TUTKT:

MoTa4ut natmnna(lasl
Tassa, X
Elaloncla8l Ta33a, T

MoTa4uT natunac!asl eletenlli1ng
NTUTLly akinyHS!
Elaloncla8leleten!Tn8 ntntly
akinyHs!1

Kacloaklly T(Mkalorlar (T3bonH alotlar) Telo( eletenl
yok! uMn§ btkrtalarHHN8 loralk HaraJasHH arylasb<la ken8
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aMHanaH Bu Telo<l laryoYly ya blolo§lk JarayonlatT§
TexanrxTT! o‘r8arsbcla Lo Vanlackluan en§ yaxaM Telo(1lar(lan
Msoblara(H.

1.3. 8pekliro$koplk anar usnllan UTUTNY TaYnTON

OplU: wsmnaréa Toé(lalartn8 opiik <Hape20rla8l elexlro-
Ta§T1lo‘LiTlan bMan o‘xaro 1a’5lr eiilexl/lanw o*lcbasb8a a303-
lan8an. Opiik pglaparon <le8aKla o<laléa eleklroTa8Mil 1o°luT-
latxn§ 1o0‘luln urankan X 100 clan 100 000 n. T. 8Sacba Bbo‘18an
Sobalarl LkbunMagr. Ko‘ptcba 10°1aT n2mni/8l X o‘rtr8a mnt8
cbaslolabl Vv <lan loyéalankiagl, v v = C/X O3 8§a 1en8. Bu yer(la 8
yorn§‘bk lerli§l. ro‘lyinabablola8l V= VX 37-1 bo‘18ar<la opiik
(Haparon T1o‘luln cbablolalan 105 (lan 102 5T 8acba bo‘18an
X0 1atlar 50babkiAr. Opiik cMaparon nMabTal 3ba (L|B) - 100-380
M T ., Ko‘r§a Ko‘nmyYcM - 380-760 n. T. ya w&acprl (INC) 760-
100000 n. T. 3obalar8a bo‘Le<l],

TeksMr/inycM  5151etaMn8 nur Kyanian laruaiisM  yokl
yniiBMM XexsbluMycM ToééaM 5Slid” yoM nitséon larlaM basMa
Ta’lutol bernYcM rlayslly 518mallar bosl bo‘Lbb Jarayow éeb
lasayyur eiiBb TUTKT. Muiateb cbazlolabl (1o°L, T m2mnHS))
To(1<lawn§ larlaM8a bo§‘1k| bo‘lamy AnalAllk 818nal LLlerbGXYHEL
UM boSM eMycM Z2arracbalar Tx"éon8a, ya’w ar“lannycM
Toééa Txpdon8a yokl aralabbTa KoTponenian Tk“Hon”a
Tnlano3lb bo‘laéx. Elekii:ota8nu Xo'laxnlanwng To(1(la8a la’54x
xriicba bo‘VBM TXNNKLL.

Eleklrota8nb nnrlawSb 3pekkOn.  3pekito3kopxk —analr
vexx11anga eleklrora8nxl; nurlartT8 leksMnlayol 8an Toééa bxlan
oraro la’xxmu o0°‘r8aMbb8a  ab05lan8an  x&llar  kaacH.
Elexlrowa8nx1 nurlawxn8 Toééa bllan o‘raro 1a’axn T<x1<lanT§
x055alarTx o ‘28ariira<H, nalya<lau nur cM”an3M, yuinsM yoW so.
MM TuUTKT. Bun o‘raro 1a’5r lekSMnla<H8an Toc!clatng
x055alaxTM XI oclalay(H8an 5x8nallanxTsg payéo bo‘VBblarayoM éeb
paraHsM TuTkxn. 8x8naltn§ cbaslolabx ToA(lawing SXNAT xo5-

Mlrotly notU
TUPL

Knnbxonas!



Kntycty analir ucbrr 1$blallleé18an eleklrotaS8nll;, nwr
$pek!n ken§ cbazlolalar (106-HO0 0%) ya 10°1uT nxmnMkkn (102
10'271) oraH8‘1T o‘r IcLli8a olacH LI 8a re<liolo‘laT (KO6-HO80$
ya 1021 1), 18HuHk&an nurlar$b, wubrabransba, Ko‘rlnacHsan
yorn8§‘Hk, In&asl2l), renl8en (3*HO[7-FOD0$ ya 2*109-1012$T)
nurlan ya bo$b™alar kvacH.

Eleklrota8nb nurlat$btn§ nararlya$lr 1865 yicla

(X 8. Mak$yell yaral§an.

Eleklrota8nb murlanl$b 1o'LUT ya yows8‘Hk & tOtlan
xo$$alan8a e8a. Eleklrota8Tl nurlat$btn§ larsaH$bl lo‘luT
$oakHkla, la$ayywr allsb gulay. By boWa eleklrota8nk KO'LL T
lerk, cba$lola, wrmnHK ya atplwla bllan la$yHlamalll
Eleklrota8nll nurlaTtTt§ lanjai$lin ucbun (loyw$b lo‘Lirlanclan
Ban raYi$bma) oUka2l$h TmiWG lalab eiiltay<il, ya’t wu
yakuuTiia bat larualayeracH. Murlar$b ener§lya$in T8 ywminlish ya
cliiuan$b boli$alannl M!$bunitsb ncbun lasa! lo‘LlT ToéeH
yelarll eta$. 8bwiin§ ucbun n KO'LL T Toéein biian b natOriia
N$krel 2arracbalar ia$la$l - Molomlar $bari/kla baT la$yiilarach.
FotOnlar ener8lya$l nurlat$bnTg chabtOlabl8a Tmlano$lixir.

Murlar$bnt§ 1o'L, T xo$$a$l. Elekiiota8Tl; nvrlarii$b 10°LL T
lanpH®b1 $barl/icla siaral8anida, Wwiing yo‘naii$lii elekii ya Ta8T1l:
yeklorlan ko‘rai$liiga la$yilanacl. (1.1 —ra$T). Elekir Tayéon
Kncblan8anl81nT§ yeklon Tuayyan pa}4 kucblan8aniik MyTai
Tnlano$lb bo‘ladl 11 - ra$rtitan Ko‘rracii-la, elekin Tayion
kncblan8anin81nt§ ye<}l bo‘ylcba o‘r8an$b e8nm  cbl21§‘1
$iolclallm2l1$h18a eSa.

Eleki TayunoTtin§ kucb! ToWpanTt8 ywinsb, paylan$hb,
$rclwsb ya o ‘Vea21$b kabl xo$$alan bitan bel§Varac. To‘LLNTTS
bar b naybaHa8! Tak$1ltwnlnt§ laroiia 0l18an muyla oruan
031 ncbun rarw bo“18anyaa! nwlat$b éayn (T) geyllacH.

Mayéowwinng bar bin $exvrnclcla8llebranl$blar $oT cha$lola (y)
vieyac: v = 1T, 0$. 8bwin la’laclla$b kerakkl, cba$lola
Tanbal8 bo§‘Hy bo‘b nuw laryalayolSancla Tmliil8a bo§ N
eta3. To'lu/miing lara$b 1e2l/B1 («1) e$a ak$tcba, TwbW ya
cba$lola8a bo§‘Ha (1 Tclek$ 1e2M181nT§ cha$lolaSa oS niiSii
Ko‘r$alaiil). To‘lpgnTT8 IWlala uo'$bt Tak$innutl yokl
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AnwTww orafxcla8l TazolMa 1o‘Lixn vvmix8x X (leyxlaclx To“lsxn
maxH™, 3peklrrang 3obas38a ko‘ra, WwaH bHHKlar<3a Xoclalansbl
TMnxkHX. Masalan renl8en ya uros mkrabral 3ba 3obalarx8a unx
awTteHHa (1 = KO0 T) Ko‘nnacl8an ya vHrabxnal3ba 3obalarcla
nanotel'r (1 7 = 109T), HwirasxH 3oHaHa - TXkroteH

@ TKTMO 6 T) 1larcla XoclalsH uplaydlr. To‘lar
nrmnH8xwng cbaslola8a Kko‘payHnasx marlausbnHx§ le2lA8w
Maclalay<Ix TL = V X1 HurlarsbrxHx§ yaxiixrcla8x lerhx& (=3*HO8
T/3) cbaszlola8a bo§‘Hk eTa3. beTak, yakuwnga 3=V X= 3*108
T/3. Bosbsia TubxVlarHa elexlrota8nM nmrlatsH TayHonx Tu-
bHc1a8x eleklronlar bllan MomasbacH, wn osxbalcla nwng lerH8X Ka-
TayacH. Hurlawsbwng bayoHa8x 1e2Hex uwing yakmmtHa8x lerlx-
8Han aH8! 0, 03% kaT bo*18d WX ncbun ataMa yakumTHa8x
lerllicka 1en§ éeb oHMALUTU TKT.

ElekHoTta8Tl murlausbrnx xroMasb ucbun 10°LHX 30T (y)
xsbuncbasx bat xblaHlacH vV = VX ToTaTt 3ow 3T'1 bHHKHa
oTcbanacH ya n 1 37 Ta3olaéa JoylasbacHS8an loTsarlar 3onHH
Ko‘ralacix. Har fanéay nwlanxsb uuyya! ya HxlemxyIll't bllan
lazyHlare<H. 1Mwrlar8bmn8 sauyyaH (\O benl8an ywura8a bH
3ekuncMa l1o‘yxrayol8an ener8xya osxnHSa len8. KurlarsbtHn§
HdemxyHex (1) JxsnTHx8 burcbak bHHSx8a 10°§‘rx kelaéx8an
AnyyaMH.

1.4.14vrlaw8bniug Hxskre! xo33alan
Kurlawsb Tnayyan erner8xya8a e8a bo*18an cHskre! 2arracbalar
pazlasx (MokOdar yok! kyanHar) 3daHHa bat sarasb TUTKHX.
Folonwn§ ener8xyasx nurlarasb cbazlolasx8a bos‘Vin,
E=by
Bu yer<la, b - Plank HoxiHyax (6, 63* KO 14 1e). Ener§xyanwi§

lo'kpn m2wi & yokx 1o‘LHx 3ora omjaH wayxclaS8HH xoHalasb
TUXMKHX.

19



H = BbC/E = bey

113bby len8lawa<3an Ko ‘nna<VIkl, 1o‘Lixn 3ow V bat cbaslola
378an ener8lya8a Tllawwb bo§‘lan8an. Eleklrota8nu nurla-
T3bnT8 3pekXn méa Karia 10°1uT urnnigl ya 3obaz™u o‘r xcMSa
ola. Mazalan, renl8en nurkt3bx (K = HO'D T) &IOS
ener8xya$x "x2x8an yolrat $xrx cbxsanl8an rurlarx$b (X = HO6T)
ener8xya$xllan laxTxnan o‘n T T § TarXa Kaliaclr.

1.5. ElekXrota8nl/ nurlani$bning pay/Jo bo‘1$bx

Har B/ aloT ya Tolekmla Tmayyan cbeklanSan $on<3a8x
(MeX yokx KyanllanS8an enerS8ellk bolallarS8a e8a bo‘lai/
Mo<3/blard/E enerxyasx eng kxcblAc bo*18an LLr§‘vn bolall8a aso-
xry ener%elk Vola( (3eyVlx nwn§ ener8xyadx YEo <¥bbel8lama(/.
AS8ar aXxort yokx Toleknla (bxr<3an keyxn aloT) yelarl1 ener§xya8a
e8a bo‘l18n baor rarracba bxlan Xo'Anasb$a, u ko‘2§‘aH18an
(§“alayollan8an) ener§elxk bolal8a o ‘VBINTUTKXN:

A + by —mA* yokxA + ye —pA* ya A + A+ —» A*

Bu yeréa, A* - 70 ‘r§‘aH18an rarracba; ye - elexlron,

A+ - torxla$b8an akOT, by - chastOla$x v bo*18an M)lori/Ax8
ererSxyadx. Har “anéay aloTnT8 bxia a$osxy ya bae necMa
[0‘28‘aH18an bolaXlan - YE!I, YEr, YE3 ... bo'la l.2-rasr<la
alOTXn§  ener8elxk tolallarcla8l ofM$blar 3xeTallk rarrl/ia
la3ylrlangan. O/eXVl, atOtlan 50°‘r8‘alAl8an bolal8a o*lkarx$b
ncbxT enerSxya Tanbalan $/ik3a alan8a, elekin yoyx, HOd/E
ncbavn rarryaéx, eletenXar 2arracbalar (elexk!ron, prokOrx, meyXron
ya boSbsalar) HBxx borbarnon ulli$b, larer nuwdarx ya
‘bosbsialar x#:1aXI B

1.17. A(otnw§ $peklrlan. Har BA aXor Tuayyan Kyanx-
lar8i/xa (by) yinxéx ya cbxsiara ola(l. 8bun8a ko‘ra, bar BA aloT
0‘rx8a x0$ $pekital cbl2lilarS8a e8a bo'lall Bxritay chx2xalar
ebbn alOT wmcbun xmamsxy cbxalar bo'Mb  ular 3bu alornl
FOpx$b8a Mnkon beraéx. AloTnT8 ymlacHSan ener8xya$xt b\kn ya
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cblsar8an ener8lya8llll krnk cleb bel8Maytl2. (MaMa, «kynk
ykn bodla(H

4Fyy'4

K
1T

1N1-ra$Tt. AloT!larning ener™e”™K

bola(lan('agl oUl$blan Yen- ~ o~ (alllTta8an ya ¥El, YEr, ¥Es3-
HAo‘r£4alLiSan bolallan

1-2-ra8T. AloTlar§8a benla<H8an nur kyanllarwln§ yniieb
KyanMan”a 108 kel!Ta8Hs!l
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Alot ywprHop ener8eiik bola(<lan pa3lro” enerellk bolalSa
yok! asosry energeik bolalSa sayl3a, Tuayyan 1331°Hk yokl
ener8lya ajralach.

1.6. Yorn§*Hknl yabul yHWycM To3laTtalar

Yow8‘HKT "abul uHwycb) wo3slatalarcla 3pekita 3e28HHk-
Hyl 1oL, T v2unH8LLIa81 nwmrlarsbnl ugbul ulllb x033a3l ya
ImeSral 3er§HHK xo035a31 bo‘lalll 1nleSral 8:28IrHK 3peklT8a
aJralra8an nmrlanlsb 1a’5t oruaH o “lckara<H.

1n3on ko‘2l 3pekl1TT8 laxTtTtan 400 Han 760 nT 8acHa
30HE$1<1a81 nur8a 3er8H bo‘lanl Ko‘rtn§ 5e281rHg81 3ant - yasHH
ran88a (550 nT) wa3balan Tak51Tal bo‘lalllya unHan Ikkla: uf{xI1
ya Suna&ba 3peklr 1oTon8a 311p8an 3an 3usaylb boralll. Ko‘rnT§
0‘lcboy asbob! lar214a8l ItkowyaH nmir o*Hnlartng Ttlen-
sMWan T13baHw yokl EHupT laxtHHy aralasiH JULBH<Ian
cbexlan8anllr. 11 Taua! bH8lma rang&<la8l nur o”Hnlannt§
Tlen3lyHklan o‘raro len§ yokg len8 etasH81w 10°8‘m anlulay
olalll Y1rval n3nllatT8 barcba$l 3bunga asozlanSan.

Foloplasltka. FoloplaBlHakaing yow§‘Hkka 3er§H sayaH
yvpsa Jelalta ”allatkla blr lexi<la lassHnlan8an kaaTmsb
8aloSewlllannT8 Tayéa krislallan<lan pboral. FoloplasHnka
yoriH18an<1a urHn§ yow8‘kka 3er8H sayaHHa yoLu 8 ‘Vik kyanllan
la's3ukla kutusb  8aloSewllingn8 &I0HR2L  (nur  la’3wéa
parcbalauslH) sollr bo‘lalll A8Br + by = A8 + Br. Va“yaHa
loloplabHnKa<la yasbgnn lasyH HosH bo‘laH FoloplasltkarHng
yoriH18an Joylancla kutusb TtelalinHA8 knzlallan payéo bo‘lalll
Yasllnn 1a3yan ocbHHM3b wncbun MoloplasHnka8a Tax3n3 ocbH-
1H8Icb bHan 13bloy berHalll. Il plasHnkawn§ yorlLI18an Joylarléa
KnTnsbwng saylarlll3sb Jarayotw oxw8a yeHcarab, Ko ‘wuyclH
lasyar oM3b8a Itkon beracH. OWn8an lasyH na!ny HosuHa! erHTas!
(Tn3labkatloycbl) yosHaslcla Ttwuslabkarlana<H. 11 yowS§‘ VK
la’3w8a ucbrara8an knTnsb 8aloSewlllanT enla<H:

ASBr +282032= A§(8r03)23+ Br
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Buwklay 15bloy<lan keyT &»loplasnmnka<la 3peklwT8 3pekb*
cbxuiukn 3bakllclag811azyiu uola(/.

ASar &loplasiinkanlng Xe8l3bHcba yoniil8an ya yonllTta8an
Al3rlangan o48an yow 8 VK T len3tME 11ya Jobo‘13a (1.4 —rasT),
nnéa sioray13b (yok! sioray13b 2to0bH8!) 8 snylagi8a 1en§ bo*lacH

8=181D
OcblMnli8an plas!ltka Ta’lut a131IMn8 soraylsM wwng
yoniiH3M8a N ya yonisb yasHSa (ex3po2113lya3l8a) 1 bo§‘Hs
bo“laHya smyl(1a81 Nortnla bHan aMslanach:

H=ElL

1.3-rasr. Fo*oplasinka:
1- eTul$lya; 2- puliolka
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1.5-ra$téa &Jlo8rank etmlslyawing8 3bu bo§‘lat8bTl
1&claloYehl xarakleri8/K eSrl cllR1§1 ko‘rsalliSan. OrcHrala
0‘Al8a soraylsb uxytain 8, ab$ol55a 0‘al8a e$a yorkllsb YE
loSanAwwng alytaih a0y Yusonéa§l lormlanl
lo8aniinla$b nalya$lcla Myllla8ii Ola T 12:

18N = 18E + 18I

Ex$por/i5lya yauii | o‘r§arta$ bo‘l§atéa N mw§ styTaid
Masal yorllIH3b YE Tn8 nalya$léa o‘r8aralll (yorLL3b yow§‘Hk
mar T len3lyl81 | 8a rrihanosll) ya bunéa xaraklen$lik
(haysrinoycLLl) e§n CLLPILL poray13bwing yorllA3bl8a yok! yorus vk
TlenslylN818a Bo§‘HaHSMA Kko‘rala/l  A8ar plasiinkatn§
HorayraMan o‘lcban8an bo‘l%a,  lay$lloyclll e§n clUrrsian
loyclalarb, wuTn§ LA ~$Tlan<sl yonU3ATL at™lasb
TMTKLW .1. 5 —ra3téan ko‘nnlsllcba, N ulyTtanartr8 TajluT.
30basl8a 8 ya 18H oraslita8l cLIPlull bo§ lallkb To$ kelacid, u
bol<la

1.4-ra$t. Folopla$iinka voraylsblnug yorllHb"a bo§ HiHk eSn
cbig4y
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8=18E1-181Nc  yok[ 8=18H-18LU

N wn§ Alytararl kaia bo‘l8aurcla “orayl5b 8 yana 18/ 8a
w3balan 3eKTrod o‘28rackl Y8 e8n cM2anT8 ux3rT norral
Aoraykk 3okaH <lebaMaéx, KaTros “orayxsi 3obasx AY-yeXarll
Ivnb Iixrx1Tta8an 3oba, Ko‘prog sorayxsb 3obasborii“c/ra LLV/b
lurli8an $oka <leb aXakéx. To‘§‘n cbxxal ax3t 8E Tn§ 18/
0”x8a 08“3b burcbaSLLINg lan8erm3x 18 a = y plas*xnkanxng
KonXrasl ixk Makxorx, 8E cbxrxa éayoTIMnS ab33xssa 0°ax bllan
K3x3bxsb mMMUXab18& T03 keluycbx Hx fAlytaxX e3a pla$lTkanT§
Teraryasr [eb axXaladi

18a=y=CE/EF =8/ (18H - 1§Hx) (1)

bu yeréa y - korXrasXHk &klon. ESn dAxxn8 10§ ‘n chxmal,
A15xT bosllawsMT bel8Moycln M nxn§ “~xytaH uancba kaiia
bo‘13a, plazlxnkarxng 3e28aHEX 3bmncbaHk kaT bo*laéx. Ten§lata
(1) mio‘r8ariinb, smyxéa8lxx olarir:

8=y 18N - y18NL

Aynx plaszltka ncbuny ya Hx lar 0‘28arta3s bo*18ax sababl
8=y18N-1 yokx 8=yI8El- 1

Bu MoXoplabinkawng a3osxy len8larasx<Hr. LLIéan &yéalanxsb
May3xdoycM  e§n  cbl2lanT§  10°8'm  chxmpwH  /x31x  bllan
cbeSaralavia<H.

Folopla8iinkaxxT8 bosbsia TMb1T X033a3x MNXNg 3e28bl/BX<IXT.
Ou, nur blMan yorlLLI18anéa8x ~orayx3bx8a T3baiiT 0, 2 8a oriigros
Horay13b oH3b raruny yoniik3b Txsiéon (ek3porxXaxya) §a leskan
bo‘18an “xytaX la2<la awuknall. Ocbliinl8an plasiinkanTt§
yonilTa8an uxatxéa™x N = 0 payéo bo‘laéx8an 3al8xma ~orayx3b
“ymal” éeylacH.

8pexXral anaHr wmcbxt Spekiial Ser8xrHk TubHWwos lay3ll
MsobkriacH. |1, oéaXéa, §raiik lar2il/f lMoéaganalll:
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8=h 0

BaclaA —t3biycM yoru8 Wik nunwing 10'kpn urvnlA8L, nT.

Foloplasiinkalar, oéaMa, 3pek1wT8 230NT. éan 500 nT 8acba
oraHuga 3e28k bo‘laH Plasiinkalarl serzlbl?alzlyalasb orceH
3e28IrHknT8 bu oraH"knLU ancba ken8ayHn3b TuTkw . HorHs!
yauMa loloplasHnkalar 3pek1TT8 Al3"a MHrabta&baHan 1o 1000
nT 8acba bo‘l8an 3obalancla8l ken§ oralnlan<la Tuyal Taulyal
blMan 15blaH1Toucla.

FoloplasHnkalarT8 3peklral analrHa nww sabul arvycbllar
dllfaHB aso3ly alralllklan salon8a nlatTt8 yows8‘Hk Tlen-
3 BIM TleSrallasb soblllyaHLL, Juéa 3e28HHSHH,  3pelr
oral/"*larHHnS yelarlicba ken§HS8IW ya bo3sbualart KTH3b TuTK1n.

foloplasHnkalanHnN8 aso3ly katcblLIkknéan bT wukréa
etnl3lyant§ nolek13 sioplan8anH§1 3burHn8<lek olotalenallarSa
KHnyoyly 13sbloy bensbnT8 3ertebnalll§l ya ko‘p yauy! lakb
eHBLLEH,

¥ow §“I't Hasla3l Tonoxrotalor(lan oY8anclan KeyT bo3b™a
murlargan apraHkeH. 8o‘n8ra bu nur bHor eleklnk 318nal8a
aylanitla<H ya 318maHHN8 T len3lyl81 o‘IcbanacH. Yow§‘ITt
<3mlaHH elek!nk 318mallar§a ayknHnsb mcbun nur uabul el8lch-
Kréan loylaknacH. Yow8‘Vk uabul e181cblaTtT§ 13blasb larHbl
LLIA 1rlcaYly bocHsalar8a a3oszlanSan. Bular orasllla Moloeliek18a
asoslan8an [oloeletenHar ken8§ wuwoYknlacH. Yow8‘Hk sabul
el8lcb8a kellb Hsbayol8an nw wnéan cllsayoHb,  eleklnk
318nal8a aylaracH. Bu 818naHHNS 1 len3lyHs! nw ck3lasHHNS Tlen-
51yi818a bo§‘Ua. AmalHc olcbasblar<k WiclLlk kon3enlral3lyaH
erMralar bllan 13blan8al81 ncbun wHN§ TMen3lyHs! viclllk bo‘lacH
8bn bol3 wH kucbayltsb lakb eHla<H Bwncky TadsaéHa
ragtolexTk Kncbay!T3b msvHHan My<klanlsb AnkycHr.

1. 7. Foloeletenllar

Youw8“Hk ener§lyasHH elek!r ener8lyasi8a ayknltb bewycll
ywirralarcHr. FoloeletenllanHng 13blaslll MoloelTexl bocH3a3kkn
MoyclalallBb8 asoszlan8an. Mocloklar<1a8l eletenllanHn§ alorT-
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lanclan yow§*VK ourrw la’3lnéa elexlronlar ajraHb cblli3bl
yo{oe//eLLl Vieyl/aLLl FoloelTexl Qua I 1a3b™x ya xcbk! bo“lach.

1.5-ra$w. FoXoelTekX bo$M bo‘1|$b AxeTasdl

Yows§dx nun bxrMicba kalaHKcla8l energxya KyanMarx
opxrxclr. Bunclay xr Telall ywurasx8a 1usb8auicla energxya
Kyaniian alotlar8a yulllaax ya aloTl1aTT8§ xchkx enerxyasx orlaclx.
Bunxng naluyasxéa alotmuxn8 eleklrox<lan ywuuonrol, eneraenk
claralalar8a o‘lad/l ASar kyan! enerSxyasx yelarlx clarglacla kala
bo*13, elexlron yaclro8a lomilx$b KMcbxT yensSxb, Telall yurasxr
lark elach. By LL3/ur/oloe//ek] eyxlaiix.

Har ba Telalclan eleklronlt lorib oi3b wcbhbun ener8xya
kyanlAA§ Ta’luT Tilital uylyTaii xanod bolach. Ener§lya
KyaninnT8 bunéay TTitxxa! alyTain8a Ta’lut 10°LIAX M2LLIAXEX
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wo5 kelacH Bwunclay lo'Lln wrvnH8l cbe8ara bo‘Hb, wnéan
ynuonéa yorn8‘ VK T e lalllan eleklronlarlt ajraHb clLigara olraycH
ya [looeiek! ymprcl8 keltaycH. Ana 3bu 10°1ut wmwnHS!
MaloerieklTn§ 41211 cbe8ara§l pgeyHacA. UItn8 uxyrtallan xH
TeXalar ncbun VixrHcba bo“1aéx.

ASar yow§ VK nurimxn§ 10 “Liin n2ux/Bx MoXeel/BXrg A
cbe8ara5xéag1éan kxcLLIkro™ bo*13a &1oeletenl raruxnéa Xok payéo
bo“lacHya unxng k1cbx nur 0axXTXTn8 Kucbx8a Tlanosxb bo*ladA

1=kl

Bxxnéa 1- &Xolok, | - ixabiycbx yoLu§ VK T(;eli8xymsx.

Turllisb maXayx mararxéan &>loeletenllar Xashix loloellékiLl
&XoeletenXlar, xcbkx LLIXoeilekxH Llixoeletenllar ya bekxiixycbx
HAaXkrxH MoXoelereriXlar8a bo‘HriacH

1. 8. Taxbux MXecmeH Moloeleten(

(1.6-ra3T) 3bxsba kolba 3 8a 1m3btl8an MoXo@Xoc! 1 ya anoc! 2
pan  Xasbid  XopSan  (MoXoeekX bolli$a$x8a ko‘ra). Tasbux
roXoererXH MoloeletenXlar “aXor a&allxklar8a e8a: yoLu§‘Vik oc[xmx
TXen$xyl81M1ng KaXxa oral18 xéa MXoXok KMCM yoLu § ‘VIK 0aXTXTn§
TXen3lyM818a Ttmlanosxb(Hr. Bxt(lay [oXoeleteriXlar Xetpera-
lurant8 o0°28arxdll8a ancba8ta baryaror boTalll. Uldar bxr
Teyoréa x¥laylll yowS§Vk o‘28an$lii(lan le2 Xa$xrlama(H,
$e28aH8x ymuon eTa$, lewm xchkx Lar$blLgx keXXabo‘18aT $abab-
N bwn MoXoeletenXlart kncbaylt$b $xeralarx8a LLa$b Txwwixkxn. Bu
MI1a8l eletenXlartng karclUMklan m@x$bTxn8 To ‘rlLBX ya
Lllaréa “oron8‘ulk Xox TayuLLIX81(1in. Bekxiixycbx saviatH
FoloeleteriXlar(la yarxT 0‘Xie§ICLLINING xchix MoXoellexiiéan ya
yanT o‘lkarSxcb Lllan TeXall yokx xdedd@ yanT o‘Vicar8xcb
cbeSaradx(la bo®l boTuyclll bexxiixyclll “alaTtlUn® Jo‘Trak
elTekXLLbn Moyéalallllalll BellllYclll uaiaTt elekXrolllanii ataMa
MeX ba yo‘malA$béa oflkarac,  Xeharl yo‘mali$béa e$a
oYkartaylll. Ko‘r§‘alxi8n elekviolllar bewxlLiyclll ainaT oruaH
0‘Vb ke$LL TTKXN, bxTéa polenlallar ayxrtadx yrx]uésa kelalll
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Yanuw o°‘lka2£tobLung ok paréasl bllan LLlasbx3b cbeSarasléa HT
lowonlatia oYkarnycb) ymp”a uariaw bosl bo‘lads, 1 « !
uallaw» éeyMaé!. By ualaw eleklronlarw yanw o°‘lka28icbclan
opMycM oLLIn parcla8a bewalol oYkaracl, awio olli sallani(lan
yarilll oYka28lcb 1oToT 0‘i3b8a TLLUMycM eleklronlar8a kalla
far3blLK ko‘rsalalll WMal;yaéa yarun oYkar™tob blilan “oploycM
olLLin paréa cbe8arasMa polemslallar aywinasl yura8a kelachb ya
lasbuil nn8a kelrta - kel ulan8an Salyanortelrcla sayc!
ellinycM  elexlr 1okl bosl1 boYaM. OMayHK wucbun yanTt
oYka28lcb oéaMa, Telall la8Hkka "oyMsbiir/lalll. BeriilllycM
Halatll &llleletenllarMng 0218a x03 xu3uslyaH yoru8‘It
1a’3Téa, lasbul kncMaMsb TaM w 13M1rolaz121ok bosl T ullBLL M.

1.6-raxT. TasKu! roxe Tad LilMoloeleteni:
1- Toloka*o<l; 2- Toloanocl; 3- 8bl3ba laTpa;
4 - ko6r8a(kkb a$bob; 5- (ok Tanba!
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Bekkuycbx uallawH &>loelewenilaurs a&alHklar! nlatlng
nxboyaMa 3e28IrH8., 3pekliwing ken§ orall8‘kla 13blasbl ya LLPI-
H3MTng 30<léaH8l<lir. Aso3ly katcMHklan: yowS8‘Hk xarak-
lensiikalantng cb121y1 bo‘1tasHS1, Terslyallll§1 ya MololoknT§
leTperalura8a serlMarH <laraja<la bo§‘HHEICH.

1.9.1cbla NoloeflexlL MolMoeleTenllar

Ba’2l yanT oYka28lcblar sar3bLLI1nTS yow§‘Hk 1a’3T(la
katayl3bl8a a3o3langan. OéaMayanT oYkar8lcblar 3IMcK 3elen
yok!1 1alHy 31liiLLl 13blallbcH Bu Moloeleteniar ucbun &1olokTn§
NTWWY KMCM yow8*HKk o4 17TT8 T lenslyHS!8a TLLano3LL eTas;
nlartn§ 3peklr xaraklemsvikalarl 3pekinBT8 T&M}1211 30ba3l8a
kvicbH 31y18an bo*ladH 1cbkl MoMoefekll &loeletenlar ancba§lna
TerslyaH ya leTperaidgra koelll13lyenin kaiia bo‘laH Bw
kaTcMHk1an 3ababH &ix[arsMHKlarclan ko‘p &yéalaMltay<Il.

Yow§‘HkM sabnl el8lcMawT8 eleklnk ilrlan orablcla
yakuut &&eletenllar ken§ larsial§an. Buniiay &&eleteniiar
TelallT yonl8ancla mnéan cMsa<HSan elek!xonlar erl153lyasl8a
aso3langan.

1.7-ra8T1. FoloeleTenl.
A- ano<l; K- («(okaCoth K- uarcbllk;
E2-niana<M8an k'!etTalar.
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1.9-ra$T. Foloko‘payllr8icbnlng (urllsbk
1lya 2 <ofoko‘pay(1lrikblar§a eTkkeHar; K—«alo<l; E|, A - anoA

Bu &L:oeletenllar 1a3b™ 1ok Tanbal b/lan blrabkela 15Hay<11
11win8 $o<1(lalafblunSan LLRLISH11. 7-cllrTa(la kelllnl8an.

Elekb Tayéolll Tla$t(lan lolokalocl(lan elexltolllar anoé8a
Foton wcllib, raryn Laralll Kolba tolllga 8ar bo‘lta8anb§l
ncbyn bu barakal gar$LLbi$12 $o(br bo‘lach Foloeletenllarlling
$e281rT181,  a%osan, kaloénw§ Ta(enab ya utn§ IL3LUBLUBD
<lara3a318 bo8“bl, Foloeletenl kaloéllan cllVa<b8an elek-
lmolLlarT ya &loeletenllartiu8 3e281rb81t 3bn a3o3éa bo3bsansb
TMTLN. Foloeletenr lalllasMa kolbaniwu§ $baitolli§18a bat
abarlyal benla<H  Ul(rablal$ha 30baéa 13lllaylliS8an kolba
kyar3<lan yasala<b. YakunT Moloeletenilar<la goron%mbk (okr éeb
alala<b8an lok bo‘lalll Bu lok nur bo‘lumSan<la baw Taym<l
bo'lach 11 wla kiolllk bo‘13a ga, 3pekblU Lgy<l alll3b8a balask
berach, cbullla n a3o3ly ok LLllan bb8abk<la kucbayalll. Ooron-
§‘Ubk lokTLL§ ymxa8a kebslll kolbaga8l bub yo‘soisllar ya
kelo(1<lan elekbolllatw§ la$o(bily cLLiill keiislll Llllan bo§*bs.
ElekbolllarlLing kaiixLlan clLMb kelislll barorad8a bo§“bu,
‘barorabuul§ orisLl eleklronlling cLLMLI keitsb ebiToblL ancba
osllralll  Ooron§‘mbk 1okl yo‘mobsb umcbun kolballing 3rrid
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yaxsbllab yw/LIBLL yol elek!roélaTT§ payyan<3lanSan Joylan
yer8a Llar3lll kerak (bunc3a HOk yer8a kelalll). Oar 1o°1(brl8an
MokOeletenllart8 ServiycbanlN8l yakuut [oloeletenHatlalAan
ancba ynuon bo4za-Ma, nlatTt§ bar*arorHs! pasl bo‘lal

1.10. Foloko‘paymr«icblar

(1.9-cli2ta) loloeletenl bllan kucbaylH8Ich ny§‘mnlasbii-
ni8an bo‘ib wing 13Maslin elekitonlaniing IckatcM eT13-
3lya3l8a azo3lan8an. Mur la’swian kalOuiian cM”uan bMartcM
elekionlar elekin Tayinotia 1e2ablHAI ya etlller8a (E)
Vimba 0 ‘2 Klneiik ener8lyasl irlayWl el er8a il3b8an elekiion
wrn8 3MMan TlckiiatcM  elekiionM wmnb cbkaralll. Har Hr
bMartcM elekiion BH necba IkkMaTcM eleklronM mnb cMparalll.
Haybal4a8l etliier old/ngl8l8an Ko‘ra Tuabaiioy, 2aryacllan8anl
ncbun kucbaylsb etMerckn eTlLer8a olLlb borac/ ya anoii8a bH
necba Talla ko‘pay8an #azla LLbac AS8ar 'okOeleteniing 3er-
§HHS1 10-100 TKA bo‘lza, [oii>ko‘payiir§lcbMng 3e28H81 10,
100 xario 1000 A M lasbk/1 elac/l Foii)ko‘payiir8lcb<la toMa
uarsMHk Mab, MoHOHOkM yanaita kucbayiinab TMTkM . Foloko‘-
payLLl81cMarcla bat wuoron8‘LUk lok! bo‘lalll Yakumtl 0loe-
letenar ya loloko‘paylH8toblar LliabMal3ba ya Ko‘nnalll8an
3obakriia [oloelexilic 10kM sayi Lz ncbyn 13MaiilalLl

8peklroskoplya wmsmllarE $Swdanlll. 8pekitoskoplya
nsMlan ain>T ya Tolekmulyar 3pekitoskoplya<lan lasbsian elekiio-
Ta8M1 nwlaMsb blan TonanT§ 1a’3 7 asml<la “ai>r nsMlar8a
bo‘1MaLLL Bunitay bo*1A/BEM 17acKLL 3baxl/kla 1asyH1asb TwMcM.

Bunéan <asbparl, 3pekiia! asboblar bo‘ytoba 3pekito3koprya
msMlanM kanallar 30M ya 1lo‘kpTil laro ya ya*Ma a]rainsb
msMlan8a bo'Msb TMTKM. Bu m3mlar orasMa Hassllc msuar
(1o0*1InM Taroiia aransb, 3elekily Wlinlasb) ko‘p larpgalSan. BH
Kanalll wnHaréa o‘lcbasb ke!Ta - kel atal8a osbHM/alll, ko‘p
kanalll vsMlar<la 1o°L} 7 urlickr BH yo*la o*lcbanalll. KeyMS§!
yitlar<la payiio bo‘18an vmamllanng ne812M elexilyY Tolinlasb
x3bkl1 eib, nnéa 10‘LUMM [raruksb opiik ar3tiian 3pekital asbob-
Mn8§ elekiiHc L3 T 18a oUka2[M8an.
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Elek(rotafw ( nnHanbb ever8»yalarl 3obalan, nlar8a <o‘8‘n
kela/18an ana!lr uanHan \a nlarnt8§ ne”w (a$bkll e(mycM
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Yalenl

10- 1 v_—1o®- o908

4o o o8 X=400-200M0T elexlronlar
X = 750 - 400 M T bolanTtng
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1cbla elek<ronlar
08, Or° vE _Igéi,'loo bolaiiwng
0°28ar13M
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o -1 MeY reaslyalan
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1.11. Mayrmw Tn$(abkatla8b ncbun $ayollar:

1. 8peklro3koplk anaHr vBullarl TTa8a asoblangan?

2. Eleklrota8nH mwmrlanlsb 3pekln uanéay a503ly kanaHKKr
bHan MopgaknacH?

3.8peklrtn8 wHrabTalsba, ko‘rlnacHS8an ya Tit-anl21l
3obalan, yanéay (:0'1aT1 mrunHklan ya ener8eHk HAlyrtallar blan
ajrallb LLracH?

4. Alotlar 5Speklrlan “anéay payéo bo‘ladH ya TTa bllan
aralanaél?

5. AloTlatT8 aso3ly ya so‘r8‘alll8an eleklron bolallarl
uanéay labylrlarnacH?

6. Ener8eHk o‘isblar TTaga bo§‘H" ya s0‘r§‘aH18an bolal-
1aTT8 yasbasb éayn Lanéay?

7. 8peklral cb121alartn8 sanéay xaraklensHkalan bor?

8. 1nlenslyHk bHan nurlanuycbl ranacbalar orazlcla “anéay
bo8&‘HuHk bor?

9. Tanlasb poléalan wta ya wulartn§ 5Speklroskoplk
manllarcla uanéay abartyall bor?

10. Moleknlalatrt8 3peklrlan o‘raro ya alotlarTn§
3pekManéan uanéay _pballan bHan laralanaél?

11. Molekunlatn§ eleklron, lebranlsb ya aylanlsb ener-
8lyalan “anéay 3pekMar bHan bo8‘ba?

12. Molekulyar 3peklrlart§ o0°218a xo3b§l TTa bHan
bel18Hanaél?

13. Wwur ener8lyaslw tonoxrotalasb ucbun, panéay as3bob
ya usnharéan Noyéalawilagl?

14. 8peklroskoplya waullar ~anéay (atoylLlar a3zo3léa 3lnl-
lanacH?

15. 8peklral asboblar sanéay aso3ly larklbly ~13tlaréan
LLlora!?

16. 8peklral asboblartn8 LiBper5lyabl ajrala oHsb KucLL,
yorn8‘Hk kucb! Manéay otlllar8a bo§‘Ha?

17.  8peklroSkoplya(la wuanéay opiikaYly TalenaHar
13blallbcH.
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18. Eleklrota8wl nurlart siabul el8lcblar (Foloplasiinkalar,
CokOekTenlMar, Foloko'paylr§lclllar, MoloVo</r, 1olo ya erto-

nar3bLLIKkr) sangay r3sMaycl1?
19. 8elekity iMa3b ya 3elekily ToguMasb usmllan TTa8a

asoslan8an ya wlar sanéay larukrwlA?
20. AnaHiiK 318nal sboysw T3balwn§ amaHr ucbun saw3ay

abarlyaH bor?
21. Furye - 3peklrote<rtlartTn§ uancky a6alH81 bor? LLlariu

Nacbon 10“11a3bTU TKT.
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11 BOB
SPEKTFHO8KOP1K ASBOBbAK
2.1. 8pek(ro$koplk asboblarnwsg (1riLy

8peklral asboblarwn§ borllBbr ko‘p LLrb boYack. E T153t0n
Spe 1ra analAr murlaw8biu "ay<3 allisb n5MHSa uarab ncb Surab8a
0 Ta 1 Y12ml Speiral anabx (SpeklroSkoplar,  SiAloSkoplar,
3pek(Tal anabx (SpeklroSraiar) ya otO
T k- ellI8a17PMira! anabr (5pexklxotel;rlar, kyankOTeiilar).
A I biiA3an LLsper5loycbl To51atanT8 n, 15blaiilachb8n
0 YaeM8erTrenllextkasl]LLainéan Mary uHaél.
, ~°8¥plar oéallla nwurt Stcbrmycbl  yurHTa  bllan
an8an boYacb. LLlariia c115per5loycbl eletenl Silaviéa SLbba
prwxwar 15blallbch, ku2abgycllitn8 ko‘2l yow8‘bkT sabul
Awnyc boladl 2.1-rastcla bb pnrrab aylokalllTalslon
abbobnT§ opiik 5xeTasl Ko ‘rsalli8an.
0o 2§ al/Bb Tanbaléan clliyyclll yoru§‘bk oAt iiralsb 1
mlH  dburHuyclin pnrTta 2 yorclaTlda obyekllY 3 8a yo‘nal-
n aw. 8o n8 n 5tiinyclll pnrTa 4 8a LLbacb, unclan o‘lacii ya
31Ty uUaihanii bian uoplanSan (yas3sl Ko‘28u ya2lla3Tl
balauyclll) wirab1<3an siaylacid. Oay18an nurpnrra 4 éan Vi LELL
Tarla o lacb ya yana obyekily 3 8a iasbacii. ObyexlY aylll bol<sa
aTera obyek3T yarlla5/ii batarach, yorm§“ ik iiralsb<3an prr-
Ta§a yo malSariicla esa v KoLLITatOr obyekiY ya21lasllll bajar§an
e P*TT}3bnw§ lasyinl Mokns 1exi5/Bl<la 5 bosii bo*lach. 8pekiilll
0 wyar yor<laricla yarab kuralllacb. BulLLINg ucbw wi8a Tini-
Telili 3bkala clL2/iSan baraban bitan brkiinl8an Texanlrt
yoraarl<la pnrta 4 LU bunb, okulyaniin§ ko‘n5b Tayiiolll8a
5pekiLLING Kerakii Soba511aniilalll.
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3lloskop 3pek!lrwng 390 gan 700 wn bo‘l8an 3obalanga
x3llasba T 0 ‘Yallan8an. Atallla 8b-3, 8b-10, 8b-11, 8b-
11A Tarkab ya bosbua 311103koplar 15b1ailacH

2.1-rant. Blr priirtaH a”(okollta($lyala$b a$boblwng oplk

wras:
1- yorn§‘Vk 1in8b (1rsabbl; 2—pnrTa; 3 - obyekiiy; 4 - yorn"bk nunwu
$.N(|rnycbt pnxTa; 5 —oku$ (ekAN

8ilotelrlawT8 8T-1, 8T-7, opbk 3xeTasr ya nwhsbx
3inloskoplaTYa8a T3balan Twakkabros boYalll. Bu asboblartng
lolotelnk 513letasl Yol 3pekliT cbl2lylarirng 71 lenslyLL8T!
beyosla pasayllllsb8 ya nlatt§ T3My Tlenslybklannl rius-
gony layslllasb8a, 3bunt8aek, ko‘n$b TayaoTaa lexsblninycbl
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cbl2lqlar uiilw yadlnla8Mn5b8a xTkon beraél. Bu esa 13cla
AnlayHk yaralaél ya anallrwn”™ at 181w o3balll.

2.2. 8pek(rofrallar

8pek(ral anaHrga en8 ko‘p 13blallinycbl aSboblar Kyarséan
yazal8an 18P-28, 18P-30, 18P-22 LLicla8l $peklroSraHar(Ur.
8pexlrlarwung iJ/lorastt! olA$b8a 10 ‘Yallangan a$boblar $peb-
ro%ra/lar éeyllacH. Lilar ka$$elall Molokatera bilan la'tTlan8an
bo'lib  a$bobnT§ 1M2LLBH plasltkant8 yorn§‘Mkka $er§8b
Halarwiw obyekMynT§ Moku$ lekISE81 bllan bMa$biin$bsa 1Tkon
beral. Ka$$elawn TexatrT yoréata yellkal yo‘mali$Ma
SWHBb TwnkT. 8ILi$b katab§l TMHTel T $bkala yorgatiia
oYcbamalll. Bun Miia pla$l:tka(la bk necba o‘nlab $pek(rlartng
rafLLiL lob$b8a rrkon beralll

18P - 28 $peklroSran oé(My 1$blabb wuchun smlay ya
1$boncbb(br. 18P - 28 3pekliro8railt § opHK 3xeTasl 2.2-rasr<la
kelHn18an. Yow§ ‘UK Hral$hb 1 Man o‘Hb, alyuttlan8an Ko‘r&m 2
§a (3baar, 1 Ko‘r§n kolWta(orl obyekiAY yariiasiin ba‘arach.
Oayl8an nur pnxta 3 8a (M3bach. Pnrraéan keyTt 1kl 1t2ab
kaTerab Obyek/1Y 4 o‘Taii18an bo“bb, 1 3pekiiT Molopla$iinka 5
eTnlalyasl 1exi$818a proyekslyalaycll. Folopla$Hrnka ka$$elaSa
Joylan8an. Bu S$peklro8rafartng pnrralan ya obyekitylan
Kyar3éan yasal8an.

18P - 28 nT8 (akoTlla$bini8an 1ud 18P - 30 $pekloSrav
bobb, 1 yaal relefl ya ba'2l bosbsa ~o3bbrcba To$latalar§a
e8a. YowS§8Tknl LLspersbycll eletenl: 3llaiiéa cbiirak3ton 1w
13blaiilnycbl ya 3pekiAT Mo(o8raitk yokl Moloeleklnk mnamMa payll
NmycM asboblar (OF8-13, 39F8-10M ya b ) lobora Ko‘proy
13Mab cMuarl1To™ a.

8peklral amali2Tn§ Tolo8raiik wm3ulMan 3olMéa bo bHMSa
uaratay, [rolopla$ltkalarM 1$Masb8a ya 3pekii cM21ManM
lolotelrlasb8a Ko‘p yady: 1alab ela(b. Bb ~alor bollaréa, Tasalan,
po‘lal ya cbo‘yan eniisb “arayoMM narora! silLi3Ma anabr 1e281
bal ~MnycM abarlyal8a e8a bo‘la(b 8peklrlart [oloelexlnk
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mmMa payé ulllshx Jony eiisb IuFayH anaHx 1e2HSILLI 03Mr13b8a

ensbHLL.
Tek3bTlnyebl nawmnaga8l barcba eleten!lar Tlu<lorlanT blr

yauylnT8 0‘2<laartalasb ucbun 3pekitaan LLH eletenllar8a xo3
cb121Marl ajraHb oH3b rarvr.

2.2-ra$T. 18P - 28 8peklro8ral InTs opiik 3xeTas$l:
1- yoruf||k Kin$b(1rHi$hl; 2 - alyvly ~oplanfan Ko‘réu;
3—pnrTa; 4- Karteranii obyekiiy; 5-Iolo pla$luika.

Butng ucbun 3peklral asbobtn§ Moz lekl3H8Kla le8§13bH
3onéa81 cblylsb Hrsblan o‘taiila<H. Bu icla8l asbob poHx-
rotalor yokl kyanlotein c3b alalad/l OF 8-36 kyan!otel;r(1a poHx-
rotalor 36 1a “0‘28‘alnycbl Hralsblar bHan la’t Inlan8an ya wlar
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Mr yasalwng o‘2(la 36 la 3peklr cLLRI8‘T 1 allaiib ob3b8a lwikon
beracb. Asbobnwwg 15b1a3b 30ba51 190-700 n T orab84<3a bo*lach.
Ko‘p karnalllk &loeleklnk aurbrtakr (MF8-7, MF8-3, OF8-
40, OF8-44, OF8-51) bo21r§!l kuncla EMM blian ]1bo2larkan.
fFoloSraik wm3mint§ TuMT a&alb8l wutn§ LlboyaMa
5e281rb8Ma Ya 3peklral Folo8ravik plasiinkalll 3aukb £0°ylsb
TNTKTb81claclll.

2.3. 8peklrlarnl go‘r£‘ain$b Tanbalan

00 28*ab3b Tanbalarl naTunanl konclen8alslyalantan Maraéan
bn§*3wion Mara8a o‘lkaracb ya 3bu lMaraéa To<l<lalll 1028 al8an
bol8a kelllralll. Ko ‘pcLLibk 510 ‘r§‘ab3b Tanbalan<la bu 13blar bb8a
aTal8a osbbMacb, aTTO0 ba'2l tolla<la lkklla: bw bu§‘slron
[ara ob3b ucbun ya IKkTcLL 31 ulll 2o ‘2§ ‘a5 ncbun 13LLiiduyclL
AvnlTalargan MNoy<lalalllflach.

Eletenitar 3pekilannl ~o‘r§‘amsb wucbun lexsllnluyclll
natmnalar ywgon letperalllra 20na3l8a yola kucbb elexlir
Tayiiolll8a kula<ll, ba’XT b icll o7 bii8aikiia 18’31 elach.
Ywpn letperaiigra Toéialll §a25/non araSa 0‘lka2isb mchbun
rarar, sbuniia kaita leriikcla barakallanmyclll aiiTiiar ya
ranacbakr ora$ll/la ener§lya aiinasbiiiisLLl 3ociir bo‘lach, elekii
Tayion e3a rarracbakr 1e2i8iii o3LLIN3b ncbun Kerak.

Oo‘r§‘onsb Ttanbal 3peknnT§ rarany yor LS 18’17 -
lalll ya yelarb inara®aia barsaror bo‘islll kerak - 3peki
clUPiManTng 1nlemblyb81 |ucla bo‘lta8ancla lekslnsb yasiéa
0‘28annay LLn3LL lorlT.

AloT - eTl33on 3pekial anair atanyoiéa 3pekilarlll
Lo‘28‘ain3b Tanbal 3llaicla €oTily ya 0°‘28araycban HOk elekii
yoylanllng alan8abl, pa3! ya ywuuon yollll 21cblanSan ucb kun,
pa3! yollll nnplLsii rarryain ya bosbsalarclan [oygalallllacii.
KeyLLI§! yilar<la yw”™on cbastOilLLl raryacl1atT8 bar xii LLrlan -
Loy bo8‘lan8an yusion cbastOlab plarta (LLUP) Tanbal,
ninkrolo‘14LLIi raryac! ya bosbsialar ken§ 13Llkila bosliilll

Alan8aclan alan8a MokOrelnyasl<la yora§‘ik Tanbal 3lraicla,
sbullin§clek, atOT-acl3orbslOn  wmsullla  Toclclalarlll  aloT-
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lasMn5bwing a805ly yoskalanclan b 3gfaiéa loyclalauwdaél.
Alan8a yelarlA éara™aéa yorn§‘ ya baruaror 3pekb: bo3ll sllach.
8pekirlarii alanSaga ~o‘r§‘al/Bb asosan leruilk xarakler§a eSa.
Alan8awng [Oetperalllrasr yonmyclll aralasbraning larklbl8a
bo§‘Hy ya 2000-3000°C orali§‘kla $aylab iuwdacH. 13buony
Telallar ya 13Hqony-yer Telallan bkxktalantng (batTasl bo‘Hb
40 clan oriia eletelllw) rrkrortyclorlanw 2-4% xaloHk bHan
awnlasbcla, alanSa ldloTelnya§l mavHWNE abatlyali ayTs3a
KaracHr.

MniT Iy 1ok ekkil yoyl b 1ok kucM arcba kaia (5-7A) ya
pa3! kucblawisbéa8l (50-80Y) elekid rarryaécHr. MayclalanSan
boMas8! lekSbuidnycbl natvna yoy ran]in8a ogaMa anoé laracla
nlanaél8an pasiia elekioc!nwg cbusmrcbasl8a Joyla$biinlacH. Yoy
pla2ra3TIng barorain (leTperaitlrasl) eleklroé Ilayyorlan8an
Talenallar8a ya elexirocllar oraH8Ycla8l 8arwn§ tonlawsb
polen3laH8a bo8‘11" bo‘laH Ko‘niir eleklrocllar 15b1alll8arcla
plartatn8 barorai en§ yuwpn -7000°C, T15€leklrocllar
13blai18an<la eBa laxrtnan 5000°C bo‘lacH Elekirekilar larklbl&a
0 ‘r§‘anH3H polen5laH natmnanT8 a5051y eletenliikl8a T5balan
pablroy bo*18an aralabSbTalar kTiil8anéa yoy barorain pasayacH.
Mabalan, kaHy LLP1ar115birokl<la, Ko ‘nir ekkitocklar orabl<lagl yoy
baroraii 7000°C &an 4000°C §acba paSayal/ll. Bu yoy baroraiit
boSbuansb ya T barsaror LLEb 1mnSb HNKOTT yaralacH. BUTng
ncbun rarryaé bobH bo‘Hsb rona518a s0°28‘aliH3b polen5laH
lacblk bo*18an, HpekXro”ra/k buler éeb alalnycbl eleten! krlLiaxH.
8pekir-o8ralllc bu&rlar 51Maiéa oéallla yelarH Tlséorcla8l naiily
yok! kaHy 1urlan 15:laiflacH Lllar 15birrok18a plartaéa 1ek5bT-
InyeM natunatn§ larklbl8 atalla BHo§‘Ha bo‘lta8an Ta’lut
(eTperallra bosH ulLinacH.

0 ‘28arta5 1lokH Ko‘T!r yoyMa so‘r§‘aiHsb polernblallan
yurron flyTtaiiar8a ela bo‘18an ba’'2l 8arlar ya TelalHnablar<3an
1a5bstan éeyarH barcba-eletenlaTT§ Speiilan s0‘r§‘oilalll.

Yoy rarracH beuaror bo‘lacH Bunt8 3abaManéan b T rarryaé
boSH sLLIb i!M5b ucbun rawr bo‘18an lerto-elekiton eT1551yarl
la'tlnloycbl kaloé é€08‘lwng w2Imk312 3ligebkHr. Yoywn§
besiarorH818a barbat bewb ucbun nTn§ ranjinga kaita ballas!
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(orviucba) “arsblUk Kulamalll. Ow uonuni8a banocan yoy oruab
0 ‘LLlycM 1ok.

1= 17(K+r)

8a lenl Bu yer<lall - yoyng la’tlnloycbl Tanba kucblarsbl, r-
yoy orab8T T 8§ uarsblliox.

Ballasl sar3bllk K pancba kaita bo‘l13a, yoy eleklr 10KTTS§
0‘28an3blarl8a lebrarsblart8 l1a’3w 3buncba kaT bo‘lach.
Xunéal 3bm sababb yoyT la'tlnloycbl kucblat3bT o3llnsb (K w
Kaiarog obsbbaT TUTKT) oyéab(br.

Yoyéa8! 3pekManii go‘28‘ain3b 3barolLlann! yaxsLllasb ncbun
narora! u/ llyclll ainos&raéan (tasalan TeJ1  Sar<lan),
plartanlll§ Tlaro(la8l Holablll Ta8nb Tayéon Xxwusmsan, ayla-
mmyclll TayckT yok! 8ar oulr 1 1a’31(la baruarorksbbnsbckn
Moy<lalallllalll

Yoyb plartralrolllar baTt ken8 larualSan (2.3-rasT). Yoy
arnolld 3 LLIn8 1-2 7 T 'bleslli8l bo*Hb, v orua Ter! 8ar katera8a
puitiab oYkarllalll. LLelM 8Sar katera éeyorlan8a urllTa bolga
Joylasbin!8an naycba orsab bo3lt o03hga benlagl. Karteraga
y18‘Vnyclll 8lréobslton o bllar yoy pkrrasbll 3oybagl ya
21cblayél, 30°‘n8ra bu plarta Sar bMan LLr8a anoé leslli§l oruab
cLLML kelalll ya 1211181 10-15 T T W bargaror o1 7 Ko ‘nilislliga
anog ywraslla murlanagl. Bunéa plartatll8 barorailll 5000-
12000°C orab8‘1(la 0‘28ax!Tb LUnsb TuTKLL. PlaZrtalronéan
Ko ‘plUcba enltalarlll ya ba’ran kukunlarl anabr ullsbéa Noyaa-
lallfalll

Yoy rarryaélll! o‘28awycban lok bMan bat la'Ttlllasb
TMTKW . ATTO bungay rarryaé tmslacpl tay”*né bo‘la obnayLLl.
Tok yo‘nal/BLL o*r8ar8allkla elexlrolllar lercla 30Y1yLll, leratoelek-
1ron et138lya lo‘xlaylll, yoy oral1§8‘l lomsl?laralll ya rarryaé
ucbumn 3o0°rall. 8bu 3ababH 0‘28awycban 1ok yoyLLIIng yolllb
IMALLL 1a'T1lasb ucbun Tax3n3s 0‘l ollluyclll To31aTalaréan
Moypalalllalll  yoy ora8“bin yumuon kucllallBbb,  yuuon
cbazlolab, aTTO KaT “myyalll brpllB blan lesllib o ‘iilagl.
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yOycla éeyarH barcba eletenllawlng 3pelldanTt ofl3b
TUTKT.

51/

ErbTta

2.3-ra8T. ¥oy pla2talron! 8xeta$l:
l—+«arTera; 2,3-8ra(M elek*ro<llar; 4-purka8ichb.
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2. 4. 2,KblaH8aH mcbumn

Melallar 1ex8bIrlSb(la  (eksMriAvycM  Telallarclan  yokl
leksbtlnycbl Telall bWan bosb™a TelalMan, Tasalan ruwiséan
layyorlan8an elexlroglar oraslcla8l ywson yollll 21lcblanSan
ncbumnéan ken§ Moyéalarlachb. Yiwon yokb 21icblanSan ucb”mnt
1a’TTla3b 3xeTa3! 1.13-rastéa kelllnl8an.

2,4-ra81. ¥Yun~on kucblaw$bli2icblangan ncbuymn bHan (a’1T1la8b

8xeTa81:
1-reo8lal; 2-1ran8lrortalor; 3-aTperTelr; 4-anaHiik oraH™;
5-0"2-04 Iclan wimkblyalanl$h §‘al(afl; 6-koniensa’™or.

220 V kncMarsbJ/1 1ok reoslal 1 oruaH lran8&nnalor 2 nT8§
bwncM cbo'18'aT18a kelad/® lran8&rralor kucMartsbT 1200-
1500 V 8acba osbnMaxiA. Tok kucll aTtperte!lr 3 oruab naxora!
Allbnacb.  11cbsun o®-oLLl Tank8lyalasb 8§alMagl 5 oruaH
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Konéensalor8a 6 bxnklTl8an anaHik orauga 4 bmxl bo‘ladx
Koniiensa™or 6rii raryaclasb yauiiéa anaHbk oraHu 4 elek-
lroglancla bat polemxallar ayxrtasx \ouméSa kelac!x. AralxIxk
oraHu 4 eleklrocllancla8l kucMartsb lesbxb 0‘i3b mcbun yelarH
bo‘l8aTéa koriclenbalor 2aryaéax2lariaclx ya axxaHiik orall”éa 4
ncbumn bodxl bo‘lacH Tesbxb 0‘H3b kcblanxSbx ~aXor orxllar8a:
eleklro(3larxn§ 13b yuralan, orebx<la8 Tasola8a ya ulatxn§
bolain8a (loral/8x, x3Mar3b 5xIai), uncla8l bayoTn§ xonlamxsb
<Bara]azl8a bo§‘Huy bo‘lad/!l 8bu 5Sababll ucbavnlanxsb (rarryac!)
nolekxs bo‘Vb, u 3pekiial cbl2XMart f0°‘r§‘aluycbl leTpera-
axdng besarorH8T! yura8a keliraéx.

2xcblan8an wmcbumnT  latinlasb wucbun  xxla oraHsM
8eneralor xbblail8aniia ucbsun barsaronos bo‘l<ix (1.13 -
rabt).220 V kucMareblW 1ok reoslll 1 orual btncM cbo‘1§aT8a
berHacH. Ll éa kucblarsbnx 220 V <lan 1200-1500 V 8acba
osblrack8an Mawwlortainar 2 nin§ 1ok kicbx atperteirt 3 orgal
narora! yllnaéx. Ncbamn axxalAik oralA™ 4 cla bobxl boTacl, bu
oraHL, 02-0°rxT Tcbxkbxyalabb §‘al/la8x 5 orgall konéensa™or 6 8a
bxnkiirx18an bo*lad/

AnaHl1k ora/y 4 blMan kelina-ke! wuo‘sbltcba oralla
(ncbuux1al8xcb) 7 wlamac/l Analiik oraly 4 kaiia “ar3blUk 8
yosiasxéa Sbxti/ara<il. Konéensallr 6 T ranflréan raryacHasb
yacWiéa “areMVk 8 1ok o‘lkaxlacH ya analiik orag 4
elekiioc!lanéa polenbxallar aylrtasx bosi bo*ltayc. OraHa 1e5Mb
0 ‘i18an<lan keyxn kon<len5Sai)r 6 NT§ raryaéBMaMsM bo3Marnacl/.
TesMb 0%3b 5barol/lu bargarorlaSbiinsb ucbun Sbit oraly
elekiioélan yoliar<lan yaSalacl TeBMb o‘iil8anclan KeyT
rar’xréa ywpn cbaslolall 1ok bobxl bo*lad/l 3bunlioycM LareMHK
8 <Ia& kucManxb ler oflacH ya analiik oraHu 4 8a go‘yx18an
bo'db folaéx. AnaHiik orau 1e5Mb 0VBb kucMartsM
ncb mnlal8xchb 7 nlkx8a nxsbalan kKxcMkro™ ullb 50 ‘yx18aT ncbxT 1
clarbol 165Mb o‘ila<ix 8bunéay alllb, wcbaynlaMsbnxng boSb-
1aréM ya kon<lenbaloréax kucMaMeb ucbmMaldacbnt§ 1le5Mb
0‘I/Bb kucMaM5M8a bo§‘Hg, bo“lad/ Buniiay 5xeta ucbaunMng
Jnéa bararor bo‘VBMM la’rtMaycl/l. 11cbsavn 8eneralon 10-3 5bu
5xeTa aBoBxiia ‘vnl8an.
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UcMnnnT8 aso$ly a&alll§l ntn§ bofll bo'Lisb $barolliTng
bargarorb§1 ya éetak, nugéony anabréa raxur bo‘l8an
Ao‘r§‘ab$b $barolllartT§ bardarorb8i<Li. LU ymn 1$blalligar<la
natuna (3eyarb parcbalantay<b ya $bu $ababb yoy<lan aial
bl$oblanach. O0‘r§ ‘ait$b polen$lallarl ynson bo‘18an eletenllarnl
Lo‘r8‘ab$b8a, $o<br bo‘l8n oM Koyak Kalo<llart Jucla $er8k
yorn§‘bk Tambalarl $1Mabéa 1$blai$b 15/ bolLihr.

2.5. Carnl ncbuynla(nycbl Koyak kalo<3b laTpalar

Ari$orb$ton anabr ucbun 3xeta lamicla 2.5-ra$téa 10-
<Man8an latpa<lan [oyéalaniia<it. baTpa bil necba KiNOOTW
~ar3MHK oruain bid necba yur yollll lioinTy kucblat$b Tanbal8a
nlanalll Kaloi $llaiia Telain 3Mwiir yok! Telall $lakan, amoc3
$1laiioa e$a yoiraT layoscba 1$Maiilacii. AMMannycM eleteniiar
Kalonéa bu§‘lanlaii. Lilar $Mcii TallenaH larkIM8a Klra<ii yokl
$UT(1rMn§ 1cMa yura$i8a ymp”a Mainat laracla $vrlli8an bo‘lai
Ba’ran kalo<38a 1e813M TeM gan $HVK3r $bawii<la o‘rab layyorlar-
8an rar"o8‘or so‘yia<ii yok! $lakancba IcM8a $bm TelalnM§
bo*lakcha$l $olMaii. batpanM§ toMpa§l bayo $o'mb oHrmaci ya
Merl 8ar Mlan 10" lo/nla<ii.

Kalo<l $oba$l Maupl8Ma Telall ait>Tlan wucbun eta$, baM
Mell 8ar aii>Tlan ya loMan wucbun bat pgo‘r§‘ai$b ya
10n1a$biin$b 3barolll “Mayiiii. Kalo<3 $oba$iiing $pekin kalo<3
eleTeniiariiinng alotlan ya tonlan8a xo$ cMriular, $bvMnS§aek,
KO 1<limycM Te i 8arMn8 $pekin cMrlulariaii ot 1IcM8a ala<3L

11cMuMB5b HOla kucbidid, HOF16lwycM Meii 8arM ya uMn§
‘bosiniiin 1laMa$b bar<3a kaHO<IMN§ LLrLLBMM o‘r8arliu$b M$oblSa
aMulannycM eleteniar akOTlariinng reronan$ cMrlglariii yelarii
garajaéa yw™on Inlen$lybkéa ob$b TUTKM. Tek$blulnycM
ToééanM§ alOTlan bat lenMk bu§‘lani$b JarayoMéa, bat
aMularmycM Toééa ywura$l loMar bHan botbarciiton ulLii$M
nainja$léa mcMuyrt8a kw$M TMTKW 8Bpekiial anainréa Tu
nwij$acicla éolnity FOKMn8 pa$l bo$lTH Merl Sar<3a8l $$l alan8a
bewycM  ncbuuni<3an loyéalaMlalll Bu kabOLU koyak $HVK
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3bakMa layyorlan8an wax3u3 ucbumnklisb naycbalancla awal8a
o3MIrTlacii.

2.5-ra8w. 1kkl oral'V\H 8eneralor $xeLa$l:
1~reo5(:al, 2-eran8lorwalor, 3—atperte”r, 4-anallllk orals,
5 —0(2-0421<lal) uKIvk$lyalash ~ala”, 6 —won<len$alor, 7 —uckupnla(§lch,
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2.6-ra$iu. AVBOrb3Ion anaMa ibLUa/1™an koyak k(<vLLilaTpa:
1—a(0<l; 2- ano<L; 3- ncllmnll i nayb

Yauw ya<litar8acba ncb™rxxn8 bunéay LLinéan tax3u3 ta’-
3acllarma, Xxu3msan, 3pekii cblrlalarTT8 Jucla norxk 3MMKAXrasxT
"ex3bxrxabiia ya xrolop 3peklral amalx<la &clalamxlar eclx O NTT
vTxonxgan lakl1elll8an koyak kaloc!lx naycbatn§ ixxLLisb! vrlan
Telall natvnalawwx yalpx analr ALLIsbéa bat [oyclalainb8a XTKOmM
berac (2.6-rasT).
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Bunéay wmcbiyn<la8l cMrxukr o°2-o‘2toba ywlltaycll. 8bu
3ababH bar bb cMR2lsclan konsenlral8lya$TtT8 ken8 orab§‘Ma
eletenbatT§ rruclonnl amla8b<la lNoyéalanlsb TUTKT. ONTT
latpaslfla mcbuuntng mrlani8bl wboyaMa baruaror bo*lacll
Kaita nii*<lorlatt§ Ta388l bo‘ylcba 50% 8acba anlula$béa
FOkrony 0*lcbasMaréa8l xalobk 1% éan kaTt bo‘lalll Bu n3Ma

po*“lal/lr larkibl(1a81 vi§lero<l, okT&M8W1, loslor 3T§an eleteni-
larTat™1asb TUTKT.

Epe/or a$bobi§a

2.7-raat. Tuloychin raxryaiil/l naycba 3xeTasii:
1- lexk$bTtlacHS8an To<icla; 2- ka(0<l; 3- ano/l; 4 - yakuuT scblatlcblar;
5- (IMkbL kyarc $beba; 6 - keratlk w>lya(or; 7 - $myllsioymi8ich.
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2.6. 01$per$lo¥cM (nurw yoynycbE) eletuienl

8pexlral analAr asboblung a$osly Al$rlanclan b1 <Ver$
Joychl eletenl(Hr. Bl$per$loyclii eleten<: nurlat$bnl $pek!rlarSa
aJralb bera<b. 8peklral a$bobnTt§ bu Tnblt A$T1 a$boblung
anallllk ITkowyalTl ya a$o$ly lay$ilanT - cLLRIH (b$per$lyasl
ya 1$blatb cbe8aralanw belS8Viab berach. O1$per$loycbl eletenl
burcbak ($per$lya$l our bian lay$llanaél, n a$bob karera$l<la
1o'U T wxullklannt8 Wmxp 1A bo‘l8an nur ga$lalan sancky
burcbak 0$1Ma larual$a $bv burcbaklLIng alyTaii ban o“1cbana(W/i:

NX=X1-X2, BF~ =~ =

PnrraH a$bobnt8 burcbak LLigper$lyasl nwilll Lii$per$loycM
pn2Talaww§ burcbak cb$per$lyasl oruab alllkmacH. Bu (b$per-
$lya pnrta uanéay Talenal(lan layyorlanSalllS8a, pnrTtanT§
H1Kudyds] aintalan8a, yorm§‘LLLulLS WdllEb burcba8i8a, $LLEI-
n$b burcbaklanlling alytall8a, Laww§ $ot8a ya nmrlLing 1o1-
My v2wllI88a bo§'Ha bo'lalll PrizrtaH a$bobwng burcbak
(M$perslya$l 10°LL T m2mnHSL oriA$l bifan kataylb bora(H (1.17 —
rasr).

OLUrak$ton 10 TH a$bobing burcbak cHyper$lya$! 107 T § bar
BIr nllHTeb- WwTK818a 108‘n  kela(HSan $bllixlar $owsa
Tm(ano$lb bo‘lalll O<1llly (Hirak$ton lo‘rlar bk Tecba $peklrlar
bofll sHalll. Bwcbak LLiSper$lya$l $pexlr larAbwilli§ olLBLL Bllan
orib boralll TurH lallibéa8l $pexb*lar ~1$Tan bH-bw bllan
Ho*$bllib kelalll. Kicllikros lafTbH $peklrat§ mrvn 1o°LinH unclll
keyLLI§! lariibH $pek1TT8§ LI$"a lo'lawH wmcll ban "o ‘$llaH
TwH larll k181 $pexlrlarung Lillen$lyHklan bar XM boTalll

To‘rwung burcbak L$per$lya$l pn2wanw§ burcbak LLi$per-
$lyabl(lan lars ulllb, 1oL v2uwill8i8a bo§‘Hsa boTwaylll, HaLll
lo‘rwing afrallllarl salon8a KT$b TUTKLW.
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W >»)XwbHW W WH!
2.8-rauu. ProwraaH\a (Hxper3ton a$boblaréa </Hoerdlya.

8peklral asbobung cb2ul </BperSlys8l Br,  (8per$loycbx
eletenltn§ burcbak (iper$lya$i§a bos*Hu bo* lalt

£)=1 =£.
X X

Bu yeréa /11 a$bobTn§ Mokmz 1exi8/B1(1a81 Yed nur 3buYas!
orasLLia8! clLP1"1 Ta3olMa. Bunéa nlartng 1oL, 7 \wtkklan ya A
yaX BA- bt8a yauT bo‘i/Bllkerak: AX =/ - b

CLLRIa cU3pewtya - 101yt urunHWan 1 A 8a larg u/inycbl
oM $pexlr clLlP18Y blr-bM(lan uanitay Tabola(la Joyla8b8atT
Ko ‘r$a(@l. Ko‘plUcba, (e3kan slytal(lan E)=LUrToy(lalatla(l. 1HO™
= V0L bn Mokns yn2a3Tllg 1 7 17 (la 3pekilling nanotelrlar(la
0 “lcbarmyclLl uay3l s”3nin Joyla8b8aiulll ko‘ralad/l 11 oclacla O, 1
éan 10n 7/77 8acha bo‘lal/

Pnrral asbobwng cUPIy Llisperslyasl wwng burcbak
LLisperslya$i§a ya kaTera obye/AyLLILLIS Mokus Ta 8ola$i§a bo§ s
bo‘lalll

8peklral asbobrung Mckka 1o lulll n2uniiklarl bk - br8a yauylll
YckKa 3pekii cll21Manwng allilbMa (asyM anT bensb sobllyai
unll§ aJraiisb cbe8ara8l éeb aynlalll.
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2.9 - raswpa ncMa LLHH 3peklro§ral” yo$llasMa 3ural8a olingan
letlr 3peklntn§ bir LY3T1 Ko‘r3aH18an: ncbala 3peklréa bat
le813bH cbl2lslar ora3léa8l Tasola bk XV/&ir. 8bmn8a "aratay,
3pexiixla yaT cb121Mar aloblcla ioéalan8an, ya't a asbob ularml
alrata 0lal b ya v 3peklrlaréa e3a cbl21qlar ya8ona ken8 cbl2iA
3bakl1éa nlasliib ke!8an. b asbob n3bbu cb121ularT drifa. oltaycH.
A3bobTn§ aJraH3b “oblllyai1 bo3bua IkkKa 3peklroSraiiinkl8a T3-
balan kaila ekan. 8pekiial asbobnT8 ajraisb Xxw3uslyait
K=XIAAX)raL], Vo(lalanma(Ll, bu yeréa AX k1 knsbt Alya SR1o‘L T
v2unHklartlng aylrrasl JA= Xu- \r,

X=(k\ +b)/2 e3a o0‘rlacba 10°1yT nrunHK.

2.9-ra87. TeTkr &eklnnlB§ urH spexl"ro rafdariia $nra~a olwsan
ABLLIa8] $pek(r'ar
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8pex*ral asboblint ajrai$b gobllyandT cbeksl2 03bTb bo‘l-
TayH, cbunM las3yir bosH sHuycb! 1rax3bTn8 ken8HSTX Chek3xr
KaTayinb bo‘lray<ix Tirulsb XoT Bl Juéa kxcbray8an<lan (<xlaMa
Tx11xTelrmn§ ba necba Txnaéan ba mluiblanklan baTt KaTtrocl)
KeylI'Bx loraylin$b lafyxr ken§lx8x8a la'$a eXtay mla<lx BXxTx
Dasb Mméa lor bo*18ax<la abbob MoKLLX yxea<la, Xalio Tonox-
rotank cbhx2Xularung ken8lxax bat lwp$b8a bo8‘Ixa raYi$béa
eTa$, Halkx a$o$an <JiLkexon <V&akdxya 0”aH $o<Hr bo* I/ibx bHan
LL$bmnian$b Tunxkxn. Txrsd@bnlng §eotelnk la$yTt sancba kat-
ro” ‘burxxa ya bxrga abbobxig chxnull axperdxyadx gancba kaina
bo'1%s, xxTn8 ajraii$h soblllyaii baT kaila bo‘lqIx Atala a'ra-
i$b ~oblllyaii pnrta ya Hn2alartn8 o‘lcbarlan8a ya nlatiix§
$x&ii8a bo§‘Ua bo‘laéx Oeéxy $pekiral a$boblating a’raiihb
Loblllyan 5000 <1an 50000 §acba LxyTaiiin labbkxl elail

Ox$per$loycbx eletenl $xaipa pnrralar, <H&ak$on LLlar ya
xrler&rendxon To$latalaréan lMoy<lalarla<H

Anaiik kxtyo<la prxrtaH ya cH&aaxon Xo'rH $pekital
aSboblar ko‘prosi x$blafla<H 8pekiial a$boblar ucbun pnrralar
$oxd$ba yokx Kyar$<lan yafala<l|, cbdkx i TaXenaHar Xo'LL T
n2vnHklanwng ken§ oralylanéa yelarH éara™aéa $baviol <Hr. 8bx-
$ba<lan ya$al8an pn2talar kyar$ pnrralar8a w$balan yugorxrou,
<Pper$xya8a e8a ya arronroséxr. 8bu 3ababH 3ubyekiinxng
Ko ‘nnnycbl ya xnidx"xrlAa yasxn bo* 18an $obalan<la x$b1abh ncbiix
$bx$ba pn2talar x8blaflail 8pek1TT§ xd/rabxia&ba $obadxx
lexk$bxn$b nchbiix e$a kyar$ pn2ralar<lan MNoy<lalaida<H

01&ak$xon inalar </Berdloycbx eletenl: $xlaliéa TxxbxT Al'Tab-
Hklar8a e8aéxr. ¥ 018 ‘HKwNg éxE&akdxon 1o‘réa éx$perdxyalar$bx
W‘Uxn m2mnligx8a bo8'H* eta$, wvmxn8 ajraii$b uoblllyaii
pPRTATKX§a x0o3balT ancba ymuorx bo*lad

2.7. 8pexXral §ral anaH/n

Emx$$xox $iial anaHrx Ju<la $erdxrlx8x id ayH bepona Toééalar,
aynxs$a TeXallartng Ju<la 02 Txugor<la§l aralasbralarxnx bat
o3on axuyladb XTKONXT beraéx. “8peklral lora” éeb babolangan
preparal Unxng ynuon &/ ekanl18xT bdviaex
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8peklral 31£4l anall/in bar blr kunycTy eletenlnT§ 0°218a x0$
cbl2lul $pek(r bodll, MUb nurlat$bl8a aszoslan8an. 8rlll amaH-
2InT8 ya21&$l1kkKa a$o$ly 1%<lan Ibora(. Ayyal kaita 3e281rHkw
la’tinloycbl $barolpa lek$blulvycbl natunawng $peklnt oMb
1021T. 80‘n8ra “alor $peklr cbl2lslant bk- bT8a lasuo$lab,
cbl2lylarng uaysl eletenl;larSa bo$81 lo‘luTt wmrunMAan
bo‘ylchba atuknacH. Bunéa 10°1ut n2uniN81T $pekiral aSbobtn§
lokn$ lexi3HBI(1a81 bolai bo‘ylcba auwnmlasbnl ya ak3tcba,
Ta’lut 1oL 1 wn2mnii8l bo‘ylcba 3peklircla8l cbl2lu loplsbt
0‘r8atb ol3b Kerak.

8pekinT Y12El kurainsbéa 3pekii cM2lulannT§ ran8lanéan
Moy<lalat$b kaiia yorc'!at beracH. OckHy 3pekMarw ek3bT3bT
o‘r8atb oHsb o3on. Butng wmcbun kuralllayol8an yokl 3uralSa
olt8an 3pekiT wrw8 allas<la8l lasyT bWan lasuo$lanza bH bH
cbTular yasuol ko‘nnackl. Tasso$lasbcla cbl2lslarnT§ T3My
T len3lyHS§18a ya nlatt$§ oraslclagl Tasola8a e’ibor bensb 1021T.

Cbl2ular ora$l(1a8l Tmiday Tasolalar $pekital asbobTng
cbl21uH cHaper$lyasi8a bo§ L} bo‘ladl ATT0 $peklTT§ KoLk
L1$rlan mncbun T3My Tasolalar, xaiio a8ar 3pekMalllan bT
clLUiak3ton, 1kkrclinsl esa pnrtall asbobéa oln8an bo‘lza bar,
éeyarll 0‘28arta3 bo‘Vb "olal Cbl2ialaniing 3ow ya nlaTT§
TMay batéa T3bly TlenslyM§l o‘r naybaiiéa $pexiial
apparaining ya yorn8‘Vk tanbaTT§ parateiilan8a bo§‘Us
bo‘ladl 8bwing wcbun ayta$a 3pekiiéa cllPlglar 30T Ko‘p
bo‘18ariiéa 3pekiirii allaséa keliinl§an 3pekii olwSan 3baroMa
yokl un8ayasT 3barol1éa o/13b Kerak.

Barcba ockHy 3pekitlarcla alolii(la TrensM cbuwykr yokl
0°218a x03 cbl2lqlar Surmll ya<pool ko‘r8a lasblanalll Ko‘rra-
cH8an 3obaéa8l by cbi2lular 1$baony ya 1$bsony - yer Telallan8a
xo$chr. 8lobW kyar$ laTtpas3TT8 nurlaniliiéasl 546, 7 nT U
raysban yasb ya 579, 6 n T U3arid cM21ular sMiob cM21Marclr.

M13Mn§ yoyW 3pekiiMa yasbl1 3obaéa Jw'a raysban cM21/Mar
8urviM ko ‘nmackl. 8bwm 3pek1TM8 0‘21 MitabMal 3ba 30ba$l<la lopi$b
ncbun sMaycr - 3pekito8ratta<la 327, 4 nT ya 324, 5 nT H
Hexa MPermsM ¢ 1117 yacoaol Ko ‘r8a lasManacl/.

Muwakkabrou, $pekitlarM aMsla$b ancba Ljyinrex] bo“ladA
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AS8ar lexsbiulvyclll 3pexlrung yotga lausb. ockly 3pek1iuTs
la3yT 1wbTl3a 3pek&iu aur*lasb ancba osoriiasbach (1.19 —ra3T).
8peklrlart TeksbMsb, Tazalan, lerlr<la orrou, Tar8anels (cbl2184
294, 82 wn) ya alyutluy (cb12181284,61 nT) borH81w Ko ‘raafa<ii
AlywTwy - Ta8wy uoH3bTasTing 3pekin<la (2-3peklr) 275, 57
nT ya 274, 65 wn U cM2lalar Surnlnsa uarab leniar borlAgiin, 282,
43 nT Ncldrk! a3xsi<laTtls ya ancba8Ta Ko‘p rraéor<la tar8ane!s
borHS81w (294, 92-293, 3 wn W cMrlglar oral) o3on awrMara<i
Alywiinly —Tta8wy "0113btab1nT§ 3pekTnéa (3pekit- 3) Tagwy
cM21udan (3pek!r 2) yacaoo! ko ‘nwb raif

-294,32
I—293,93
--293 3%

233,/6 N/

%
235,2* Mp/

9IRS\

2.10-rast. Oo(1$bTaung «pek!n:
1- teTircbwalan; 2- alyutwly - Ta§nly yoMsbTw; 3—ra™wy cb|rk|lan.



To‘lL T vvnn8lw aTalasbTn8 bosbsa anxkaros vavl 10°1yT
munb8l TaTuT bo‘l8nN cMrrugan beyosxXa &yclalanlsb8a
asozlan8an, ya't 3peKMT Xusbuniinsb ya lek3bTlnycM cbxrxs-
Mg loTuxn woxnAXT amlylasll nebxr Lsgo5lasb 3pexdrlarl(lan
Moy<lalarlaclx, wular<la alobl<3a cbl12lglart§ 1oLt wrunlldan
yaxsaM T1aTut bolacb. Bu Tadasaépa, Ko‘pxncba, 1o‘Liln
n2vnHklantng LLFIx 3obalarxcla 0‘rx8a X03 Chxxxakr Survbx8a e8a
bo‘18an lerxr 3peklncla &yéalatla<b. OéaMa lexsbllMimychbl
Toclclant§ 3pekXn letlr Speklrlwng lepesicla aural8a T3blulacii.
8peklrta8l notaTuT cox@x™nT8§ lo‘Lixn m2vnixSL, w awsdlasb
ncbxt leksblulvycbx cb12iaTn§ 1kkala loTowéa Joylasb8an lkidla
cbTy lalare<dN (2.11—ras3T). A8ar leksblwlnycM cMrxaka yelarH
éaraJaéa yac"T cMriular XanlanSan boT3a, XTéa 3peK1Txn§ KxcMK
oralx§‘x <layoluxla éxsperaxya o0‘28artay uplacH, éeb Msoblasb
TUTKT.

Benl8an cM2lytn8 lo‘Liln xeunix8r J1awpalasb ucbxT eng
yadn bo‘18an leTxr 3peklirimxng 10Tyt mrwllx Al awp bo*18an
cMrx8§‘x oraslLia8! Tazola al Mlan1o‘L| T %2unb& /T aw” bo‘18an
XKKXCM cMirx™acba bo‘18an Tasola ar oTcbanaéx. 8peklw T8
Kxcbxk orab8Tcla éx3speraxya 0°‘28artasb8xrii e’iibor8a olfb,
My1€a8x TM1ano3xXbIXKLL Yorx3b TXXTKT:

AL-A2  JIx-J12
al ar

Bu TvXanos1l'blkka orrog o‘r8arlrablar KT 13aK uvyl(1a81T
olalllP:

Ax= AL+ (2= AD- ol
CM21Mar oraslcla8l Tasolaw MI1K-2 Ttlkroskopl, P8-18
3pexXroproyekXon yos/lasxga oTcbasb TUTKLL .
8perXral cox2x™Mung 10°LL T M2XTIX8X nwng TMM T x033a3KIT.
ToTaTt n2mnlfsxT bxi8n boa cMrxuT bo3b™a Ta’1uT cbhxrxssa
las™o3lasb, ya’'w 3pekXréa mw say3x eletenl bosll AM8antl
anlylasb TXXTKXN.
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2.11-raKT. 8pek(r cbw§‘éring (oY w.ynl™w anlyla8b
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8pexlrcla eletenl8a xo3 cbl21alamu8 yo‘dV/Bl leksbTluycbl
natunaéa $bm eletenl Tuiiaso yo‘an8l8a 1o0'lk} éalll bo‘la
olraycH. 11tn§ komsenlra<3lyasl ayT lek3bT3b 3baroHLa uT
atalasb mncbun yeTarH bo“1tasH81 baT TM TKT. 8bu 3ababH 3lar
anaHrTTé nalyalarl 13boncbH bo‘H3blT 1a’ltnlasb wcbwun
Tnayyan wul(la bar bIr eletenlnT§ gancba neg/lon T aTuk3b
ncbun yeTarH bo‘H3btl (axTTan bo‘lz:a baT bo‘Hsb Kerak.
8peklral 3LLIi anaH2! yor(laticla 80 éan orlly eleTen!T atsilasb
TUTKT. 8peklral 3lMa! anaHr!l msuHan bHan 1H ekTenialu!
ank”asb cbe8arasl ken8 oraHuma: 102% éan (H§, O3, 11...)105
% 8acba (Ne, V, Blya bosb”a) bo‘lacH

ET13310n 3MMal anaHran soH3btalar, TTeralar, m(lalar,
108 Jt3lanxwl18 notaymT natunakn larlabtl aralasbcla [oy-
(1alauda(H. Bunéa 10°1] 3lMal anaH21 o “‘1karlllb, 30‘n8ra tlagony
anaHr - xrtllyayly yok! 3peklral amaHr o‘lka2HaH Melall ya
NaH3bTakrT Tarkalasb, loy(laH “arllTakr KoTwng cbe8arala-
nw bel8llasb ya ko‘p8Ta bosbua Tagsacllar wucbun Tuayyan
eletenllarT§ 3llal anaH2! o“1ka211acH

2.8. Mlufolty $pek(ral anall2

M17éony 3peklral anaHr atallla XX asrwn§ boslllarléan
HAo‘Namla boslllan(H, buncla anaHr ncbun 3pek!ral clRiMaTllg
wallly 1nlems1YHklan(lan MNoypalatsb brncll Tarla (akHI elL .
Bosbsia 3barolllar bk xi1 bo‘18ll{la 3pexlr clLL2lylarirg LU
lemslyi81 Mo‘r§ alllyclll Tanba(1a8l so‘r§‘al8an alorlar T!géon
bHan ank[laracH, bw niicbr Ma<jal8lLh eletenllILLI§ natvnacla8l
Korzenlralblya3l8a eTa3, balla 7028 ‘aH3b 8barolllan8a bat bo§*-
Hulllr, Oallly bollla8l maTtuna koTponenHw plarta8a o*‘Hea213b
nynalawsb, bu§lanlsb ya 3ubHTal8lya “arayolllannLLg 3cxHr
bo‘HsLlL blMan bo§Hu Pla2ranlll§ larkilli8a letperalura ya
natvna(lag8l kotponenllatlll§ suyw awsb 153k[/klan, Llarlling
(HLwyalalli$b koelll13lyenllan, bu8* bosblll s0°28‘0iisb Tan-
Ballling letperalurasl ya bosbsa otlllar 1a’slr ko‘rsala(H. 8bu
3ababH plarta(la8l Tolklanll§ larkilll bosblan§lch 2icLllan8an
natunalling larlallléan ancba8lma lMary Nac. 00 ‘28‘aii3b 3baro-
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Llamwng yelarMicba barsaror etas3Li§l plartanTt§ lakibl ya
leTperalllra5TT8 0°2marisbl8a 3abab bo‘ladl] \a 3pek(r cMog-
lantn8 T len3lyH§l o0‘28an3M8a, petak, anaAr nalualarMMS
LLirHcba cMs13M8a olb kelaél. Oo‘r§‘oisb TanMH baruaror 13Mab
LLr8aM(la 3pekit cM21Man M(enslylSMM8 naTtunaéa8l ele-
Ten!Mn§ konzemiialslyasl8a bo§ VKL anyléa8l (en§larta oruaH
(aknMy anmMaraclL:

| =a ea”«C =a-C

Ta™nbaga kurainMycM bo§‘H'HklarM boTtakM len8§larasl
yax3sM 1&EalayM:

I=a+Cs

Bunida LT yninsb koelll13lyenii - V kon3senitalslya8a bo§‘Hn
bo*lacH

Mrapony 3pekiial anaHr atallyoiiga, oéaMa, aloMpga cM21u-
nta Memly/8l(lan eTa3, baHa LA eleteniiar8a Ttan3smb
bo‘l8an Wcwa 3pekin cMrlglan MlemsMHklanMn§ Msbaiigan
MoyialaMla(ll, 8bun(lay uMb, eleteniiiing konzenitalslyasl blAan
bo§‘Hg bo‘18an xo033a Lhmida aMMannycM eleteM cM21§'1
Mlensly8INM8 ayM 3pekiiga8l bosbsa eletenl cM218‘MMS8
Mlerslyl1818a M3baitgan MoymalaMila(/.

AMulanmycM eleten( cM21§8‘1 ogaMa anaHiik cMrl* geb
alalanl ya nnM8 wlenslyl8l 1a bMan bel8llanagl, yoM LU ara-
lasbta cM21§'1 peylllb, Milemlyii81 Ila bWan belSVanaal.
IkkMcM cM2lg opgaMa 1lapAoslasb cM218'1 peylapl ya wn
MlemlyViklar Masbain lagpl aMuknmycM Topga conseM-
ralslya3l8a bo8‘H}, 1ekM so0‘r8‘aiisb 5barolli8a ya 3pekiiM
Mayn ullsb™a bo§‘Ma bo‘ltayal8an ulllb MaManaa!. Ba’2an
lek3aMnMycM naTtuna8a Icbkl 3langarl, ya’M cM218‘1pa
»K}o3lasb cM218°1 lar2iga MoypgalaMlapl8an eletenl klnilaal.
TarMMpga biior eleten1Mn§ nii”gon ko‘p bo‘laal8an natunatl
analr ullisbga ivpooslasb cM218‘1 3llaiiga opalpa 3bu ele-
TenMM$§ cM21§°1 (anlanaal. Masalan, po“lalarM analir ~LLsbaa

59



lassosla$b cM21§1 Slfai(la 1eTir $peklnnT§ cM21§‘1éan
Moyéalaniaal. TaMo$la$h cb12184nT8 InlenblyM8l b blAan, a8ar
cb1215 ne8128a wan$mb bo‘l$a mni nesi2 cM21s 1 éeb alab m B
bWan belSWanaél.

Bu bollla anaHiik cM21” ya nesi2 cb12184 ucbun botakln
len8lara$l amyMagkba bo‘1aél:

aT = ® ' MnaT ep ~ ® ' nep,

Yokl n1atT§ wabalan:

’\naT n 'Cnart_a '“nart iX
nep, a” «Oen ~ & -E%aT naT~a

Bu len8lata Tlen$lyMklar wébaH bat eletenlwing natm-
naéast Kondern<xal$lya518a Tmlano$1lbM81T Ko ‘r$alaél. Bu nuaéony
$pex(ral analr udnllanwng ado$ly ilen§iata$iér.

Moégawng kon$enlral$lyabl blan 3peklr cll2aslanwing
Tlerb1YW8l orabléa8l bo8‘VuMk ataléa e(@lonlar yoréaniéa
lopLigél. KntyoY1ly larkiblarl aw”™ Ta’1nT bo‘l8an Toééalar ya
Talenallatw§ natmvnalan elalon éeyHaél. ElalonlarSa “ny1éasl
Yaly lalablar po‘Wwet 1) laibl, layyorlawsbl, I1sblaubbl,
Sbakll ya bosbaa ko‘rsallacblan bo‘yioba elalomlar aynx XOT-
a"byo yokx Tab5unlonatt§ leksblnlayol8an natvnalan8a Juéa
T05 -keH$bl kerak; 2) elalonlar o‘rlwng WTyoyxy lardlll ya
1RLEB] bo‘ykba Tuéauo bk JT5M bo‘VBM lorwl; 3) elalorn-
latT8 kKltyolay larlabl 1A amaHVIK u$mllaréa ya LUrlAcba
laboralonyalaréa b1r-bt8a éaxk12 raylsbéa lekobM18an bo‘l/Bbl
Kerak.

Tarklbléa81 awlanmycM  eletenlwng ningéon  LUrlAcba
bo“18an elalonlar 1o0‘plani/l bo‘VBM rarur. ElalonlaréaSl eletenllar
kon5enlral5lyalannt§ oraH8Y analir ~LLlnayol8an natunalaréa8l
korbenlralslyalar oral18‘18a len§ yokl unéan or8Ta ori’rou
bo‘VBM Kerak.
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Fo(oSraik 1ML Hozirs: kunéa “ayé ullsbwr™ Mo(o8ravik
mvH en8 Ko‘p 50 ‘1lanmycM wnlaréancHr. 11 ewwisston wilaclorny
anaHx ncbun xarvr bo*18an salor afralllklar8a e8a: 1) ko‘p 3on
ekwenwarw bk yadalnt§ o‘2i(ia awuksb TUTKT; 2) bulln
ekgpeyslya  (Sayor|cla  8peklr  cbiziylan  imensiylkianni
0‘Tacbalabbyn8b TuTkrn; 3) anaHrnTt ]uéa 8er§k bo‘H3M
la’rmlana<H. Bukréan (asbsan, &Jl1o8raik uayé eHsbaa bk
lek8b1ninycM obyek!<lan ikkTCcbisi8a 0 ‘i3b(la asboblu ~ayla<3an
T081asb Tuitauo lalab eiHmayLLl.

l)arajala8b 8rallk!an. Tek3lrHuycM eletenllarnlng komn-
3eniraipiyast ya 3peklr cMzigianwng tlen8Milklarl yok: wlar-
mn§ porayi18M oraslas1 M)nba yo*W blMan lopH8an bo§‘H "HKLu
InrH n3yHar Mlan Ybéaksb Tu Tk T. Ular(lan en8 sulayl 8raiik
wl(Hr. Abssl88alar o0‘yl8 Konsenmiraidiya 1o8aninTu,
orchnalalar vpSa esa T iensiyHK loSarlAMw ~o‘ylll cMaiwH
8raiik oHracH, mwn§ len8latasl ~myica8icba:

181= 18a + bl¥8
2.9. May2Lli1 Tn3labkartla$b ucbun $ayollar:

1 E T13$ton 3peklrlawt8 laMai “anéay ya wlar uanéay bos/l
bo*lallP

2. AloTr - 3peklro8koplya anall2i, ANanéay pnnsip8a
a3o3langan?

3.0anclay ip(la8l a'oT - 3peklro8koplya navHanw bllasi2?

4.AloT - 3pekb:o3kopiyaéa uanéay so‘r§‘alllycM yosita
~o“1larlacn?

5 Ouyl(la81 "o‘r§‘almycM yo3kakr a) alanSa; b) elekir
ncbanw; y) kor(len8alslya allinSan ucbavnwng sawlay afralH81
ya KatcbLls1 bor?

6.boTakT 1en8maTa3uu kelllnb, unéa8l ulytallar8a xarak-
(en3itka benns.

7. AloT 3pekMan uanéay Ko ‘rinizbéa bo*lal/r?

8 Alot ya elek!ronlatt§ ener8eiik bolait, wTa bHan
1ay31/lamal L
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9.8pek<x cM218°1nT§ T4en$lyH81 TTalar8a bo§‘Us.

10.8pek1r cM2:184Tn8 Ken8Hs: uangay aralanacH?

11. Ol3perloycbl To3latalar —pnrTa ya cHiirakson LLIwT8
xu3nblyallanT 1a’niiab benns.

12.8peklral asboMasi1 lolo plasiinkatng ya21&31l TTaéan
Moral”.

13 FolOeitek! Tka? fFolo elerenllartn§ (urlan sanclay
bo*lacH

14. 8peklral 3ial” anallz1 n!Ta8a azo3lan8an.

15. 8pekrral anaArnT8 neaéony mnk nkna8a azoslana(H?

16. Al ot 3peklroskoplyacla “anéay él3persloycM asboblar
13blaHlacH?

17. 8peklr nurlat3bT pabul slmyclllar 3ilariga sangay
N0loeletenllaréan [oyclalarlacH?
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111 BOB.
EM188HO14 sPEKTKAb AMA1J12

ErT33ton 3peklral anaHx nanHan 8ar5lwon bolalcla8l Toééa-
laTT§ alotlan yola tonlan Llryalacb8an Twinng 10°'L, T urvnbgx,
T tenswylls1 ya bosbsia xo8%alanTt o‘lcbasb8a a803langan. Mxl<a
nvr larsiaisbl ncbyn nn8a Lo‘3MTcba ener§lya bensb lalab elLbcH.
Bunéa leksbMluycM Toc!clanTt8 alotlan ya Tolekulalan ”~o‘r-
§‘al8an bolal8 o‘lacH Lllar clagllabkl bolaHS8a o18arla oriilcba
ener8iyat nmr ~arrMa cMaracH. OallV™ J13tlar yoki suyngbWar
loToTclan laraiilmycM NUTTE xm3msxyaih oéaMa ToclclalaTTg
latyoyly larklM8a éeyarH bo§‘Ha bo‘ltaycH ya 3bunT8 mcbun
anaHréa nn8a aso3laMb xmloza cMuarlll bo‘ltaycl. Ca2laTT8§
nur laruaiisM esa buiitlay bosbuacba yo‘3tcla ya leksbuulunycbl
natunanlng (arlaM8a bo8‘Hp bo‘laH 8bu 3ababH eT1831l0n
anaHréa Toéclat po‘28‘@mb<dan oMT uT bu§ bolaii8a
0‘lkarlLBM kerak. KatunaM yoT§‘Hk Tanbal8a kwib bung'-
lailacH ya ~o‘r§‘ailacH. Y oT8‘Hk Tanbalan 3M/aiicla yuuon
leTperaiiraH alan8a yoki LLHcba xH elekii raryacllarclam: eleki
yoy, mcbaunya b. lNoy<lalaMla<H

Y 0T8§*HK Tanbalan<3a8l yusion letperalura (TT8lab ya o‘n
nin8lab 8ragms) la’3Tina Ko‘pcMHK ToéclalaTT§ Tolekmlalan
alotlar8a parcbalana<H. 8bMMn§ mcbun etl33ton mvlar asosan
aloT amaHr! ucbun ya kartclan-kat bollar<la Tolekmla anaH21
ncbun x1rral uHeeH Y oT1§*‘Hk TanbaTtT§ nurlatsM natunacla
13biirok eluycM barcba eleteniviar alotlanMn§ nwmrlalvsMclan
y18‘VecH AnaHr mcbun bar bk eleten!Mn§ mmrlaVsM alovkla
0‘r8aMH3M kerak. Bun8a opik 3peklral asboblar Yosuasi<a
emsMlacH. Ularcla urH 1o*1aT v2LLIHgIC1a8l yo T8 ‘“Hk nwlan BH-
brtclan Maroéa againla<H. ¥ oT8‘Hk TanbaMT§ 1oL, T m2rtHKlarl
bo‘ylcba aJrainl8an nuwlaMsM 3peklr cleb alalacH

63



8peklral apparalaréa asbob8a LLIsbuycb1 yorng‘Hkwng bar blr
lo*luTt wmrunHkiari<as: lebrausblarl bl«a cM21™M bos/ Valll
Yows§‘Hk TanbaTtT8 murlausblcla LH m2unHklaréa8l necbla
1oLl T 18bHrok e(8an bo‘lsa, 3peklra! asbobéa sbuncba cbl2lq
bo3lN bo*laM.

Erwsston 3peklral anaHr aloT ya TolekmnlalatT§ nurlat$M
3pekMan bo‘ylcba Toééawn8 klTtyoyly larlablt 3lla! ya
rwaéony pbaMan atylasb nanHeK.

AloTlaTtT8 nurlat3b 3speklrlan Tax3uM3 Opik asboblaréa,
leksbTlnycbl natunalatl 8ar alan8asl, eleklr yoyl ya yungon
yo/IH wmncbaunéa yusaon Iletperaluralaréa yonétb Kuwalllagl
Matnnakr yonétl8anéa (eksMrllnycM Toééalar bwuiianalll ya
alOT baTtéa oMar8a é183013lalanalll. Bunéa Mar ~o‘r§‘alligan
boMa bo‘Hb, Ta’luT 10‘LUM m2nnH8Mas1 o ‘218a x03 cM21ulara
e8a bo‘l8an murlanisb 3peMrknM bo3ll NlacH WaTtunakr
3pek!ncksl bu cM2lalarM o‘r§aMsb mnkrMng§ siia! larkiblarMil
aM”k3b MrkoMM beralll.

3.1. ETwton 3pek(ral anaHrnMs§ (ur'an

ET133t0n 3pek!ral anaHr anyléa8llvrlar8a bo*1MVaLLE
¥rral anmallr. Matunackst  kKoTponenaTM§ sMal ya
niiuéony larklbl ko‘nnuycM 3pek1Tl beyo3lk kurainsb yoM MrH
0‘lka28oblar yoréaniiéa ko‘r§a ko‘nnrayéi8an nWKM3sbM
Ko‘nnmycM bok18a o ‘1karlb kuransb orgall aMpalanalll.

Folo8ra/rk aXoT-eTrwon 3pellral anaHrcla 3pekii [olop-
la31lMkKa yola plyoMea MsbkiTalll ya 30‘n8ra 3lal anaHrl ufMM8anéa
3pekiioproyekloréa ko‘mlalll M1”éony anaHrlarck e3a rMKro-
MoloTeiilar yosllaslck awiuknacH. Bunéa cM21”1latM8 M3sMy M-
ten3iyHs1  ya natunack8l eleteMlatM§8  komzenlral3lyalarl
orasMas1 bo§*laMsb aMslanalll.

foloeleknk analrcla Toéck Tluéon aloMeéa 3pekiir cMrlslan
blMan nurlanltMycM Hedla pnyoTniknT§ (anaHik Juin) Mook
lannl MTsA03lasb orgaH aMpknacH. Bwkk nalua o‘lcboy asbo-
bMT8 3bkalasMa éarxol ko‘nnalll yok1 021 yorar To3latanM8§
lenlasick yoruy lMawick olMalll
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3.1.1 A(onwwf (nrilsk!

Alot Tm3ba( xaryaélan8an ya éeyarH barcba Tas3a51
lo‘plan8an yaéroéan batéa unT§ aioiéa aylanacHSan elek-
lromlar(lan lasbkl1 lop8an. AloT yaéro3ltn8 raryacH barcba
eleklronlar 2aryacartt8 ututly TasMlori8a len§ bo‘l8aT
3ababH aloT eleklteylralcHr. Har uanfMay Tocl<3a (blrllcrta) Tn8
KITyoY1y bo‘Hntay(H8an krcHrk 2arracbas: aloT <leb alalacH.
Molekmnla e3a 1kl yoki unéan oriig alot bTktasll r. KHnyoyly
To(1éanT§ bar XI1 reak3aya ya o ‘28ansblan<la 1$bHrok ela<HSan
a305ly 2arracba5l Tolekmla LUWBoMaracH. Ma’lutkl aynTt
K1TyoY1ly eletenl aToTknéan kannga HodB51 o‘xaro bo§‘latb
OécHy b TkTa Tolekula$lw bo$l ulacH, Tasalan, N2(“20! 8a21)
Or ya O3 (1la$loroé ya oron 8arlan) N2 (yoéoroc! 8ari) ya b. K.

Har uanlay eletenl alotl asosan [k X1 raryallH, ya't
Tv$bal-rolon ya Tanity-elek!ron 2arracbalanclan 1a$bki1 lopSan.
Prolonlar aloTnT8 TarkarMa eleklronlar e$a wriing aiioiila
0‘218a x0$ cloMc| (elexklron "ayai) $bakHcla .JoylasMb, 121vk$12
barakaMa bo‘laH Pro(on ya eleklronlarwng alor<la8l nwmullon
0°28an$M blMan yans: k1Tyoyly eleten( bo$M uacH.

Alot yallro$778 icbki ener8iyast rHboyaMa kaina bo‘laH
YallronT§ baiio en§ yaaT 5078 al8an bolal8a o ‘bl ncbun yur
nin8lab ya TlMltonlab eleklron-yoll18a 1en§ ener§lya lalab eitlacH.
Bn murlat$b kyanllanSa T0$ kela<H 2arracbalaTw§ Mneik
ener§lyalan brr necba o‘nlab eleklron yoll(lan orinay(H8an (oclal-
cla uniian bat kaTt bo‘lacH) yora8‘Hk Tanbalanéa a(otlaTT§
yaérolan é€olto o<lal<la8l bolalcla upla<H 8buTng8  mcbun
yaérolatt8 WTH3M ya mlatT8 ener8iya <laraJalant uTwinan
Ko‘nb cM”lMta3a bat bo‘laH Opiik $obaéa cbiziuH $peklrlar
bo#1 bo'H$MT yura8a keMraycM salytaitar $iketast buiinllay
a1i0Téas1 eleklroMartT§ barakainS8a bo§‘HiHr. ElekiionnT§
TUrakkab barakaiiM $bu 1acla§l ofcHy barakallar yi§‘TcHst éeb
laSayyur eii$b T TKT: bular eleklronnt§ orblMa bo‘ylab yallro
avioiiéa aylaw$M orblla leki$&l(la aylaM$M ya elekitoMarMn§
0°r 0‘yy ainoii(la aylaw$Mpaan Mora! Licbala aylanTta baraka! bar
bTMn8 o‘r kyan! $oM bo‘ladH A (oTTn§ toMa ener8iyas: ncbala

65



barakal8a baw bo§‘V, bo*18aT ucbun bar bu <larala ucbala kyan!
30T blan arulanacll.

AloT ener8iyasi8a a3031y nlnsbT elekit:.ontn§ orblla bo‘ylab
barakain L0‘3baél ya 1 bosb kyan! 3on n bllan bel8lanab. 11 bar
Nanéay buint Tmuzba! alytalS8a e8a bo‘mS8br TUTKT: n =1, 2,
3, n =1 bo‘18ankla orblla8a bliia§lna 10°1uT s18‘acH ya
elek!ron ya<_ro§a en§ yasin bolalcla barakallamacl), nnT§ alyTaii
uancbha Kaiia bo‘13a, eleklron yagroéan sbuncba nr”*éa barakal-
larecll Bwu Ta3olMa Jucla ler oriib borac, aTT0 A0“3brl <laraalar
orazi€as: ener§lyarn§ &kplobora katayLLl boracii, cbunki ele-
lortn§ yaéro8a loriiHsb k1cM Ta3olMa oié3sM hllan ler katayaci.

3.1.2. ETb3ton 3pek!rlarnws§ payo bo‘Hsbi

Barcba eleteninatT8 aloT ya tonlan nortal (aso3ly) ya
No‘r§‘aiil8an bolafr<labo'HBMTM TKT. Ko‘r§‘aiilta8an, ya’i
nortal bolalcla alotlarTng ener8iyas: en8 Kat (YEo) bo‘lacHya
Bv bolaléa wlar nur larsiaiinaynl. Tasbs: kvcblar 1a'swpa (ler
barakallanycM rarracbalar, 10Mar, elekiioMar Mian 10‘anasMsb
naluasMa) alotTMn§ yalenl elekitoMan nortal ener§lya clakugsl
YEo clan ymgon enerSeiik claralalar YEi, YEr . . . ya
bokarolarMn§ bw8a o‘laH Cclalcla uo‘x8‘ainl8an alotMn8§
eSallasb TMTKM bo‘l8n ener8eiik bolaii - MMN8 ener8elik
clarajalan parallel onronlal cMii™lar 3131e Ta31 bHan Voéalana<H.
(2-rasr).

K.a3Téas1 pasito Sonranlal cM ” aloTMn§ ko‘r8‘anlra8an
(a3031y) bolari8a 103 kelaH ya buniia ener§lyaslMn8 ulyTaii
YE0=0 bo‘lacH 0ol8an cM2lular sio‘r§‘ail8an akOT s0‘3MTcba
ener8lyaslMn8 urH alyTtainan8a 103 kelacH ya YE1, YEr, YE3
Mlan Bel8Hara<H.

CMzisiiar orasifast TasoMar aloTnT§ ener8iya éara)alan
aylrrasl8a TminTo3LL raylsbcla laMarnacH. Har bk yusions: éara-
3aMn8 nol éanyaéan aywnasi v3bbu éarajlantg uo‘r§‘aHsb ener-
81ya31 éeb alala<H Har BH eleteniill18 alowl o‘rTT8 enerSeik
gakyalar 313:eTa318a eSa.3-rasrcla ynons8a yo‘nal8an sielkalar
bHan aloT go‘28‘aini8anMas: ener8eik o‘iisblar, pasl8a uaralll-
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8an 3Lrelkalar bllan e3a enerSeiik yo™olllacH"an (nmrlanacl8an)
0‘Hsblar 1&(lalan8an. ASar ko‘nmb cMsll8an éaralalar orasl(la
bosbsalarl baT bo‘13a, 1 boMa pog&‘onall o‘iisblar baT bo‘lBM
TUTKT. Bunéa a*ot lo‘pla8an enerS8iyan: blgat8a etas, Mr
necbla8a bo‘Vb saylara</l. AKO TT yumuonros éaraja8a so‘28aiisb
bat poS§‘onall bo‘VBM TuTKT. Bunt8 ucbun aloT pasiios
enerS8eHk bolalSa “ayinasMan, Mr necba ke{Ta-kel lo‘ana-
3M3blar8a 'ncb Kel13M Kerak.

K|

'En O

a

3-ra3Tt. A(otlarclatl ener8iya saya(in|n§ (WnHkb!:

(or<lwa(a oHonlanub eneryasy ey)
a- opHK $pek(r; b~renl8en $pek(rb

A(oT bar 8l “mykos ener8erk bola(8a o‘sMcla MoTo
ener§lya kyan(lanM yo‘uyo@@<i. 0 ‘2 —o‘rklan o‘(13Marcla Ta’1ut
cbaz(o@ ya (0'UM wwunl188a e8a bo‘l8an yora§‘V,
elek(rota8M( ener§lyasMing MwusMar aJra/lb cMuaM. A(oTr<la8l
opiik elek(roMarMng bwunéay o‘(13Maréas:t kyan( ener8iyas:
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alowwng  ywuon  ya pa$( claraalan3El ener8lyalannug
aywna$i8a ¥E1 —YEo len§ ya cbluarS8an nur cba$lolasl y ea
bo§‘/Hbo*lad

AYE=YEl -YEo-by

Bu yeréa V lebraufblar chabiolasl 1 $exa3(3a8l lebraufblar
$owiw ko‘réalac Ser$lar<da (C$) oMcbaracl. Yuacn cha$lolalar
Ko Ser$larpa (1kO3=HOO$), ya Te8aSer$lanla (1T08=1060%)
0 “lchbare<t

IO —E B
Y- T T A
Bu yeréa, E-EoaloTwung sao‘r§‘alll8an ya nortal bolaMagl
ener8iya$1; /r-plank <3oltly$l, 16, 62*10 HALIp$ 8a lenl
A*0T larsal8an nurung 1014t urvnl81 X kyan! alytal/ bian
avyl(last Lial<da bo§*langan:

NE =E]—Fo=Hy = H

Bunéa 8 —yoww§ ‘Hk1e2Mgy, $1/$, X-10'L, T veaunHgL, $T.

To'Uw wrvnHar bH xW Tlaralarcla lebrammycbl mMalar
ora$1<3g1 eng§ Ucllik Ta$olMaT ko‘rdala(l Ma’luT yapn( o“18ach,
alot o‘r- 021<3n nortal yokl katrosa Yo‘28‘alll8an bolal8a
0‘1a1 Bunm3a araHb cMsmyclLl ener8lya AYE yorm8‘Hk kyanii
Hy {arrMa rvrlana(H.

3.1.3. 8pek(r cbwMaraing w(en$iyLIg|
Alotlar Blr ener8elk bolallbn 1kkrcb1$18a 018aula $pexlr
cNeuyariung T(ensylkl yon nwlaw$b upyyaH nudanvycliA

a(otlar $ow H("o‘r§‘alll8an bolaléa bo‘18an a(oTlar 3owwu) bllan
ya a(otlarwng lbolaHéan K bolaiiSa o‘Hib ebiito AK orsall
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MK= M e oK B\/*

Bu yeréa I* spekar cb1218“1LLI'8 1men3iyHS8:, b-plank éolllily5],
L)*3; ¥ k- ayw 3pekii cb121848a 103 KelnycM o ‘i3b cbaz&J1a3!;

Oo‘r§‘ainl8an alotlar lerto<Hnmarlk wwuyorana! bolaHéa
Bolstan yonuw8a btoan ener8eiik éarajalar8a logsltlana<iL

M*=M" exP(-~KT)

Bunéa N - plartaéa8l1 alorlar 30T, 8ya 8- 50°28‘aH18an
nortal bola(lar ncbun sian3uk 0§‘lrHklar; El - K éarajaslSa xo3
[0‘28“aHsb éner8iyasa.

(1) ya (2) len8latalar so‘3bH8anéa 3pekii cbl21slannT§
Lwen3iYHs1 ucbmn nsbbum len§laraw olarl2:

Mk = UATK-Unrexp(™)

Bu len8lata8a ko‘ra 3pekil CM21‘TT§ T 1en3iyHs:
letperalllra8a bo8‘Hs bo* 1261
Tetperalllra o‘28arta3 bo‘l8aTéa bu len8lataw 30ééa-

1a3b1T3bTUTKT:

Bu yeréa a'- letperalllraS8a bo§‘Hd bo“18an barcba kaialll ar
y18“T<H31

0o‘28‘aimsb TanbaTT§ 13blasb rejlru ya ToéEawn§
plarta8a o‘lkarlsb 1e2/81 baruyaror bo‘l8ankla Ta’lmT LUr§‘wn
bolal yura8a kelalll ya plarta<la8l eletenl alllTlannT§ 30T
eletenll1ng natunaéas: konsenirai3iyas3i8a TlUanosll bo‘Mb
Lplaclt

N =a"*C

Bu yeréa 8- Toééawn§ natmna<la8l kon8enlralslyasl; a'-
TLLano3LU/IK koelLl131yeniz;
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(b) 1en8ataw (a) 8a A0 ‘ylb unyMa8Hu, olatlr:
lk=a"*a"*C=a*C

Bu yeréa a-tnlanoslbMk koellliziyeni, u 50‘28‘aH3b ya
KeyTs1 0‘3blarl bel8Moycbl a' ya a" konzlanlalarSa 103 kela(/
bartpga raryac! paratelrlan8a, ToéganT§ plarta8a o‘i3b 3baro-
LLanga bo§*Huy bo*lacH

2aryaé plaZrasl<la8l alorlar 30T lek3btluycbl naTunaéasi
atglanacHS8an eletenlnT§ konzenlralslyasl8a Tulanoslb bo*la<il
Watunaéa awslanmycM eletenlnt§ komsenlralslyasl oriib
bonsM bllan 3pekiT sf0‘T8‘alM3b Tanbal(la fo0°‘r§‘aH18an
alotlartng§ nwurlar3ly bllan blr kalorcla ayT eletenlTn§
Ho‘28‘aiiHna8an a(otlan lotor<lan nuTT8§ WMlLkb ]JarayoT
bat 3erVarH (a’31l ko ‘r3a(a bosMayLLl. BunHay”arayon 0‘r-o ‘2icba
yMHH3b <leb a(alacH. Moééa Konsenirai3iyas:tn§ olLsM bllan o‘r-
0‘2clan ywiiM3sb bat orlalh. Malyalla Tlen3lyHknT§ kon3seT-
ralslya8a 10‘8‘n Ttu(anoslb rayl3in(la bo§‘Usak éaralast 1~CY
bo§‘Llalk blMan anasbTalll, bu yer(la y<l. 0 ‘2-0°21(lan ynisb
bocHsasx 3pekilw A0‘28‘alllyclll barcba TanbakrMa TayuuTt
[Maraalla kurallaLll.

8peklr cllb18‘TT§ Komzenlralblyazl8a bo§‘H H&wu yaxsll
MolMabyclll boTakT len8lartaslcla o‘r-o ‘2l(lan yHW/3b e’iibor8a
oWnalLLl:

=a*Cb (1)

Bunéa a- ao‘r8‘ansb tanbalwn§ i3lllasb re]lt18a, baruaror-
&8a, letperalvra8a bo8‘Hs koellliziyeni; b - f0‘r§‘oinlra8an
alotlar (otoTéan yorm8Hk kyanllanwng ywilBLL LL3obSa
olalli8an 0°r-o ‘2icba yuitH3b koeilAMyenii.

Ten8larta (1) T lo8an6nlab, ynyMa8:T olarl2:

L = 18+ b-"C

181 wing§ 18C 8a cllbiuH bo§‘Hslls1 Marajalan8an §raiik iw3sb
ncbun LLboyallla ylllayllr. By lortlLa nw™iony aloT - e T 133100
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3peKTr analxw oYkazisb(la wreMa<i8an éaralaiasu  e8n
cM21Manwing asosly (aTTo ya8onaeTtas) TaleTank [ogasxclr.

Arotlart§ ymsonroa  konbSenlralblyalanéa plarTta8a
nwlan8an olonlaring yuiib3sM (o‘r- o‘zicba ywiliBb) nalyasMa
T 1enstyHkNT8 N 8a bo§‘UaHs1 susayacll. 0 ‘r- o‘2icba ywiiHBb
1a’3T reronan5 cbl/nlarMa ayTt”3a ya™ol serllacH, cbunk:
bunéa Molomlar piazTanT§ ko‘proc! LISM (asbkH elLlycM a5051y
bolaMa81 alorlar8a yvlllcH. EletenlTtn§ korzenlral5lyabl Jucla
ynuon bo‘l8arcla ya éeTak, 0°‘r - o‘rlcba ywHH3b kmucML1
bo‘l8atéa, Spex<ral cM2iATN8 MierbIVHBL Tak5TTT8a YelacH,
konSetral5lya8a boSH4 bo‘ltay dadlacll ya ayn! ieTperaimraéa
10‘0dn uruM L arTT” 5bu Spexir oral§‘Ma Tulio< Lora 315Twn§
nwlartsb Tlen51YH818a 1en§ bo“lad/A 1nlen5lyHk oii8aicla Spek(r
cM21ulannT§ ken8Hs1 bat orlacH

3.1.4. gpeklT cb12iylanning Ken8Hs1

8peklr cM2lulannTtg ken8HSL nlatT8 TUM T x0B5a5IcH.
Ma’lntkl, Speklr cMzis1 Spexlral asbob HralsbTT§ opiik
1a5YTCHr ya Hr'sb Mancba ken8 bo‘15a, 5Spexlral cM2is'1 bat
3buncba ken8 bo‘laH bekT bMa 5Spexdrcla8l barcba speklT
cMrkfan bH8ta Lyl5btng 1a5YT bo‘18aMI8L sababH blr xH
ken§Hkéa bo‘HsM kerak ecH A 110 atraMa wmlar MrHcba bo*lacH
Bunclay notmlano51bHk MrH Sabablar (a’5tcla ymra8a kelacH.

1 OécHy Sbaro1Ma8l eT155t0n Speklro5koplyacla real nwlaTtsb
falldy Tonoxrotaihk bo‘HiayeH. 11wn§ ener§lyabl 1014t
[7vn11Karining T a * 1wn oraH éa 151 nlangan bo*lacHya by oraHL,
uancba kaia bo‘l15a 5Speklr cMzis'1 3buncba ken§ boTacH. Bu
spekb: cM218°1Tn§ labHy ken8Hs1 bo‘Hb, 1MTN8 MyTain KOANT
bo‘laH Ko‘pcMHK anaHiik Tabalalatl yecMbbcla bun<lay
Ken8ayisbM e’Hbor§a oltasa bat boTacH, cbuMa un bosbua
Sabablar 1a’5Téa ynra8a keMycM ken8ayl5bclan ancba KaTcHTr.

2. A8ar nwlannycM rarracba kurait"b cMz1s'1 bo‘ylab bara-
kadanad wnclan cMWMYCM urMn8 1oLl T rwTtHs: Ta’lur
garaaéa siyrycH ya bunMS§ rnalyasicla ko‘p soMh nwlanmycM
2arracbalar8a e8a bo‘l8an etl55t0n 5Spekroskoplya BbaroHMa
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8pexdr cM2l1alan ken8ayaé] bu noppkr ken%aylll éeyMacb. 1l
mvrlanmycbl alorawn8 Tas33a3! karayx3ll ya letperalura Ko‘-
(arLLisM bWan orllb boraé!. Oayrxy "a<lyalnt§ o‘ras1<3¥s: eletenl-
lar ncbun 5000°C letperalura(la 3pek1rwun8 ko ‘nnvycbl Yluricla
boppler ken8ay13M laxtTtan 0, 001-0,002 nT M lasbki1 elaMl

3 Alotwng enerSeiik po§‘onalan eleklr yoM TaSniA
TayéonMa salor po§‘onalar8a aralac. Bu boMsa apgaiisb
ener8elik Tayéon<3a 30Mr bo‘l8aMéa 3bMrk eiilekin, Ta8M1
TayiioMéa 3ocbr bo‘l8aniia esa reyetan eieki leb alalaM.
Plartaéa8l 2aryacllanSan 2arracbalar iiayll ywura8a kelSan
Tayéon 3pekit cM21™ManM ken8ayinsb ncbun Mlfoya uflacii, bu
Ken8ay13bM oiicLly asboMar yo811a51claknraisb Tu TKT.

4. Hatunacla8l eleteniiiing konseniraidiyas: orisM naiyasiia
0‘2-0‘21cba  yvisb baTt orMcl Bu es3a cbi2iun]n8 Tarkaziy
A1871éa 1mensiyHKMnNS kataylaM8a ya nMng§ ken8ayi3M8a oHb
KkelacH.

8pekial anaHr ucbun yo*‘§‘on ya Jucla M8tobka cMrlslar8a
Msbalan o ‘rlacba ken§Hkcla81 cMrlylar yaroHro”™ MsoMariacH.

8pekii cM21Marwn8 10°HN uruMlklartl o‘lcbasb. 8pekiial
anaHr mcbun rarur bo‘18an 3pekin 1e813M1L cM2lularMng 10°Hy
nruMLLan suyMas: nsuhlariia o ‘1cbana<H::

1 o13per3ion e8n cMr3™ian 3pekiial asbob 3bkala3TT§
Ko‘raaisMan bWan 3pekin cbl2luylating 10°k[T wrunHkKlan
ore511/4681 bo§* HaHKM 1&claloycM e§n cMz1éan MoyéalaMilacH. Bu
n3Méa o‘1cbarnayo!8an 10'LUM m2LLIHKlarMng laxtlMy fglyTainan
01VEcH.

2. OHn8an 3pekin oMMeéan Ta’lut bo‘l8an 3peklr bJ/lan
laitroslanacH. Ko‘ptcba by Tassacl<la letiir 3pekiticlan [oy-
felaMilacll, cbuMa nMn§ 3pekiicla8l ko ‘pcMHK 3ekital cMri™ar
yaxaM o‘r8aM18an. 8pekital cbMpgtar aiaszlan Tay”né bo‘Hb,
Marga bosbga eleteMatM§ en§ xaraklerl, cM2lslarMng§ bolaii
blan bk8a 1eTk 3pekiiaHan bat kelinlgan.

3. Teksblulayol8an 3pekita! cMziyung 1kl 10ToMidas: Vod/a
TaTut 3pekilal cMzrMran§ 1oLyt  rwtHMan  bo‘yrcba
Tlerpolyalslyalasb yo*HMlan 10°LL T v2iVk8: lophicH.
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a A
*N/ a,

3/1-raaw. 8pekdral cbl2iular 10°1aw nrunHSwwL urerpolya(8lya uHBb
veyH blan arun™asb (y1HJorkla navna 8pek<n, pa™Ma letlr
8pek(n berH8gan).

A8ar bwncM 3peklral cMiiséan aMslammycM cMziA8acba
bo‘18an Tasofa X (3.1-ra3t) lek8Mnlayol8an cMrlsclan YckiVicM
3pek(ral cMrla8acba bo‘18an TasolMa xr <leb 0lM$a, wnéa Mler-
polyalslya [ormla3l8a bMoan aM/MannycM 10°LIM - urunMsi

umyMa81cba loplec/l
X2-X1
||

X2 X1

xx =1/ + XI
Bu yeréa Xx, b \a Xr- o‘lcbanmycM 3pekit- cMrasMriving,
10*'MM r2uM1klan.
Bu TortMa pnrrall  3peklroSral’ 13MaH1Sanga [0'1sM
nrunMarMe lagl McMk oralls « 1 ucbun yarosl/IcUrr.
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3.1.5. ¥Ykna! adot -eTw on $pek(ra! anai/

Yival aloT —eTwion anairrn™mriTaH. Bu vdal lek-
$Mnlayol8an Toé(laTn8 3pekTnT 3peklral asbob okulyar!
(3sLLloskopkr ya SWlote(rlarSa f. ) orugH ko‘r bllan ko4ib
0‘r8ar3lr8a aboslan8an. 8pekiixlafl cbl2lplart lauuoslaSb orgaH
518 anall21, nlatT§ wbbly TlenSlyliklan alytal;larlt awnla$b
o™all eba yanTt Tla(lony anaHr oYkaxHag!. Ylrval Speklral
anaHr L)nba 1exTka5TT8 08(11yH81, 1e2korH8:, ya™ollA8l, Sbu-
TN8<3ek 15blalla(8an asbob1aTT§ TSbalan ar20nH81 bHan ajrallb
LLra@. Ylrval wsuing katcbiMklari§a 5pekrrin§  subyeki1Y
1abY1rlatobrl, 15bsionly ya Wuony—yer Telallanéan bosbaa
eleteniatl at™la$b ucbun kaina konSen(ra(5lyalarllalab eHHsb!
ya uay'a 1ek51in$b nalyalan bk x bo“iT a sH&mM KALLBB TUTKT.
8pekiinT8 Ko‘r8a ko‘nnmnycbl oral#<3as1 LUrHcba ener8iyall
yoT8 VKK kyananTt ko‘r oruaH gabul ulll"béa ranglar BerHacH.
390-700 nT lar ora8'klan laf'ar<la8l nwlart Ko‘r 5Sera
oHmaycH. A TT0 spekiwng ko‘nnnycbl ~5tlancla bat (urlicba
10*1uT n2uniklanSa ko‘rnt§ 5e28kl181 (urlicba bo*lad/

Ko‘rnt8 Tak$rlal 5215b1 570 nT 8a yasT 50ba bo‘lal
Y12ual anair amn1T1a5TT8 5xe1a513.2. -ra”téa Kellinl8an.

OeneraTor 1 yoréarlla “arsll eleklrog 2 ya LL18uwalor 4
orabl(1a ncbavn rarryacH 3 bosl eHla(/. Polbcrotalk nw Speklral
aBbob 6 obyekHy: 5 §a LlBbac/l Obyekity pnrralar yoS/la5kla
nwlarSblL spekir8a aylaniAra/. 8peklr okulyar 7 oruaH kuravikLL

Texbblwilaclki8an erkta LH8aralor (B 1 8a (3.3-rabT)
$olllklll Ywura518a erHtalll yo‘nallin5b8&a T o ‘Yallan8an ansicba-
lan bo‘18an elekir<xl 2 rerllla Al5WrTalar 3 yorgatlla §erteiik
Tabkatlana<i.

Yirval wvoml Bpekilll ancbaSllla wro® yay! <layorllKla
kuralisblll 1alab silalll,  Sbulling mcbuy enlta iekslLmSanca
nuwlallbb Tanba! TLU1Tal 15615HK “uyyaii8a e8a bo‘V/bLL Kerak.
Ocbuyn 20ma518a lexSLUnlvyclll Toégalll Kwiisb Sbarol/LLl bk
Teyoréa b 1unSb mcbun ekbpo2115lya Jarayolll(la en!TanlU§
letperaHarabl’m(langa kat o‘28awlll Kerak.
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3.2.-ra8nb Y12val anaHr ymriTasiww3 $xetasl:
1~8enera*or; 2-yjar$bl elek(rocl; 3» nclnun rarryacH; 4-r'm'~vra(or;
5-obyekWy; 6 -§LLoTel:r; 7-«iloTelr okulyan.

Asbob 3llba opiika bllan “nHrinanéan bo'HK 5peklrtng
400-700 n T 3o0balan(la Kuxai3bga unkon beracK. 2rcblan8an mcb-



Uun bos bo‘b3bTww8 ba'21 rejumar: yok! yuson cbasioiab uch-
Annlarmn8 13B1VK umyyab yn”on bo‘ltaycb. HUTTS yoyb Tan-
balan bu Tanasaé mcbun yaro™sxrcbr. Y1rval usnllaréa TboyaMa
OECcby m3kmnaiaréan &ypgaia T1aé1ya anabr*néa ier oYkarballl.

Oayé alllsb To3laTa3TT8 atubsi en8 yaxsM 3barolllarga
bat + 4 —5% <3no3btay(11. sbi 3ababb Yi2unai nsmHaréan yuior:
aT MK lalab eitltaycl8an bollaréa Moyéalarla<b.

3.3-raBT. FulE«ralor:
1-I'ml8uralor xd/M 1; 2-eleklrocl; 3- AKiArTa.
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Yiamar say<! eii3b nawmnaclas: awslanmyclll eletenllarun§
baTTa3s1 ucbun 5Speklrtng ko‘nnuycb: LI15mcla yelarH claralacla
serfMyYcM cbl2lylar bo‘VBM lalab eMaM. Ynéan aloM(la ele-
weniaw! ncbannga bo*IMlb kT3bMa bat lNoyclalavb boYraycll,
cbunM bunéa 3peklr cM21"arM8 M(enSlyliSML Ta’MT yatl
TobaynMa o‘rlacba 1y Ta18a keMnb bo*lraycLl,

¥ora8‘Vk Tanbal wuroa yad éEayoniéa ba™aror youwb
LLir8aM(1la, Tasalan, yaxM Telall natunalanM yoy<la ya wcb-
NuMa, Sar aralaSbtalan ya bobua obyexllarM ucbsmn naycba-
51(1a analir aM3béa ylrual msmullaréan MoyéalaMsb uplay bola<ll
MeMllarMn§ natunaknéa ko‘p soM: ektenHarM Keiina-kel
atuMsbéa rarryac!Mn8§ yoMsb 3baroMan 3ekM a5la o‘rSaraM.
8brMn8 ncbyn MarM paly 120vill1k<laaMi™Masb 1alab ellbcl

3.1. 6. A10TApPeK1roskopik analirnws asoslan

AloT 5Speklroskoplya8l msmllan lasbal - yalenl eleklroMar ya
toMa eleklronlartng bk ener8elik po§‘onaclan KkMcMz318a o‘LLb,
éasHabM po§‘ona8a sayl8aMcla aloT Tnayyan mur cMuaracl. Bu
yauMas: nwilaniSb ralypsl(la bool bo‘lac/i8n SpekiinM§ (asMp
2vMI181 ya cbaslolab18a Ko‘ra aloT 3pekIxo5koplyasl, opMK ya
renl8n 3pekiioskopgya usMlan8a bo‘lVe( Opiik 3peklros-
Koplyaéa M&abMal3ba ya ko‘mna(8an 3oba 3peklrlan bosW
bo‘N3Méa yaleT elekdroMar "atasb3a, renl8en Speklroskoplya-
3Ma 1cMa elexkdroMar "atasbacll. AlotlarMn§ yalenl; elexlroMarl
LLIA ener8iyaS8a e8a. Oplk 3oba 3peklrlanM oMb Tac"3acLléa
leksMnla(8an turakkab T1o(1(la blor Tanba enerSiya3s: yor(la-
TMa alotar bolal8 oYkarlach. 13bcM elexlronlar erer8lyalan
o‘raro yayM bo‘18MI8§1 wncbun renl8n 3pekManM oM3béa
alotlasb lalsb elllTayé:. TeksMnla(18an ToéclalarMn8 aloTar
bolalSa aylaniinb ucbun 1w 1 arotallzaiorar(ian Moyéalanl/e<il
OpWk 30ba n3Mlarl8a aloT etlssion ya aloT- ab3orbston nsMlar
laral Bu 30ba<la nwilaMsb ya Toééa la’3lrlasb8an(la toM2al5lya
kurallltayM. TasMp valenl eleklronlarl s0°r§‘a/Bb ucbun lalab
elilaM8an ener8lya 1cbkl elek!roMarM wo‘r§‘aiisb mcbun lalab
ellla(N8an ener8lya(lan ancba McMkcAr. 1cbla eleklroMarM
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HAo‘28“aii3b ncbun kalla ener8lya lalab elllach. 1cbkl eleklromlarml
HAo‘r§‘al8ancla 10LLPal3lya kuralllach. lowi2al3lya malugsl(la cMsia-
nlacb8an eleklron8a £0loeleklron yokr rkkilawich! eleklron éeyiAalll.
AlownT§ icbk: eleklron po§‘aralaricla8l o‘isblar malyaslcla yana
bb- eleklron cllklsbl TM TKT. Bunéay elek!ron o”e-elekiion <leb
yunblachb. 0]e- eleklronnlng cblqlsln bilan bo§‘by, eleklronlar§a
o]e- 3pekiio3koplya usub 10‘§‘n kelacb. KenlSen eleklroTa8t!
3pekiio3kopiya3i8a renl8en erl3310n, renl8en-ivoressenl, ren!-
8en-absorb3ton mavllar ya renl8en elekiion 3pek(;roskoplyasl esa
renl8en loloelexlron ya o]e-elek!ron 3peklroskoplya usub Kuacb.
Anlularmycbl To<l<3a bllan nurlart3b 1a’3lnnTt8 lablab8 Ko‘ra
barcba a'oT 3pekitoskoplya8l wmsmlan erwsston ya ab3orbaton
mallarS8a bo‘briagl. Erwsston aloT 3peklroskoplyasl usvllancla
alor yumyon Ilerperalura8a (yuuyon ener8lya8a) e8a bo‘l8an
“mnlrtalar yoriianiéa po‘r§‘alllalll Opiik 30banT§ eniisston
namanina lexsblrllacb8n ToliiaT aiwiiar bob8a aylanlllacb8an
aioTi2aloriar ya aloTT uo‘r§‘ansb wucbun 13blailach8an
po‘r8‘aisb Tanba ya2llaslw blia auriita ba'arach. Teksblu-
la/Gan ToMéaw uUo‘T8‘alM3b wucbun elekinota8T! mmrlanlsb
13blaitlza, buniday manllar nvoressen! mvllar éeb yunlllacl.
Flvoressenl wmsnllarS8a aloT —Aunoressenslya ya renlSen-
noressenslya kitacll. Absorbaton mamlariia leksblnlacb8an toca
larlabléa81 aloT “o‘r8‘ainl8an bolal8 oYkarMTaycb. Bi2
Wy1<la8l a'oT -enii33ton ya aloT-ab3orb3ton usnlart talalaya
‘bosbua aloT 3pekiioskoplyasl nananw ylssa Marab cLU anir.

3.1. 7. A10T - ewwton 3peklroskoplya nsnia

Ail0T - enisston anabr uamb alan8a, elekin yoy: Yokl
ncb”mtéa bu8‘laiil8an ya uo‘28‘ani8an alorlanvng clUuansb
3pekilan o‘rSawsb8a aso3lan8an. 0o ‘r§‘anlSan aoT yokl
tonlar o‘r —o‘21aan aso3ly enerSeiik bolal8a o“alll, bu yatllla
rarracba cbas101a3:
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bo*18an nur cLLiuarac!. Bu nur 3peklroSrallla 3pek1x8a ajranlaél.
Ho®xd bo‘18an Speklréa8x “amaHbk (oxxr8X) chxalar” éeb a(ala-
c&n cbwsalartng (ko‘pebllk Holla<la) o‘TX bo‘yxcbha 3xCaity ya
nmnf xrerByD&L bo‘yxcha TXAgorxy erx3sxon anabr aral8a
osbxaTch. Texsblnla(1x8an eleteniblXng anabiik (0xxr8X) cbexan
n(en3Mx8x en§ Kavia bo‘18an, eletenlTn§ kormsenlralslyasl ka-
Tay8an<la 3pekiéan en§ keyln yo‘sola(b8an Chexmarexr.

Alan8a &lotelnyasl etl3ston 3peklral anabawwin§ bb (ur
bo‘Hb unpa 3peklrlarT yo‘28‘ainsb Tanbai 3lMaiga LLH alanSalar:
alseiilen - bayo, alseiilen - kizlorol, propan - bayo, propan -
LLloroé, yoéorck! - bayo ya bosbsalar 13hlaflacH (Hoya(1a81 2-
Ja(lyal). Alan8a &HOTeinyas: ener8lyasTT§ larsaiitkbl (enii3ston
m3nl) yok: ywil/isbl8a (a(isorbaton Lwnl) asosian§an anaHr wHCHT.
Alan8a letperaiinrasl éeyarH ynson bo‘18at sababH bunéay alan-
8lar(la o3on yok! o‘Viacba torlanmycbl ekteniar - 13b™ony ya
13bgony - yer Telallan, 8ally, vy, Ta8Ty, Tar8anels, kobak,
ik, knTW b ya bosbalar nur ajrala</l AlanSa letperabxrasl oriisM
Ban nurlamnycbl eleteniiaT8 30T oLl boracH Propan —bayo,
yorLLlycM 8ar bayo 378an “soyms” alan8alaréa Ta"aX 13bgony ya
13bsony — yer Telallan mrlamacll.  Tetperallra yw”on
bo‘11a8anHS81 LLlayH nurlatsb 3peklrlan o2 3omlA 3pekii cMr3a-
lanéan lasbkH HOpaéx. Bu e3a eletenidar8a xo3 tarlarsbM yorug*-
Mk LUMarx yosla81(1a &raiib ol13b8a ya arron 3peklral asboMaréan
—alan8a MotOTeManéan lMoyéalaMsb8a iTkon teracH Eniisston
Spekboskoplyaéa8l bar uanéay asbob 31n8an olotelréa bat
Lo‘28‘aiisb Tanbal (alan8a 8orelkasl), é&13persloYcM eletenl
(oéaMa, yows§‘Vk 1n) ya yow§‘Uk uabnl MnYcM To5laTa
(oéaMa lNoloeletenl) bo“lacH

AMglanmycM ekTeniar plarta8a aerorol bolaiicla Ktitlacl,
natuna enitast siiH8an ok"koycM (bayo, k15loroé) blan
purkal8anéa aerorol bosl boTaM. EriitaM purkasb payiiéan
No‘r8‘ainl8an  alorlarMn8 rmwmrlaMbb  payu8acba  Turakkab
MarayoMar 3<UUr boTacl! Purkazbéa o3/l boTuycM “8uynVIk-8ar”
aerorol1 erbuycM bu§*1aMb kel8awwéan keyw “ualli* To<Ma-8a2”
aero2o18a aylarmaél. 8o‘nSra wenT8 ualia  2arracbalan
br8*lanaM ya Tolekmlalan MssoT3VanaM. Ba 21 bolaréa B 1kkala
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3arayon Dk ya*IMn§ o‘rl('a 30élr bo*HALU TM TKT. Bu LUrknt
Jarayonlar bIr FOTonlarta yo‘nal!8an, ya’'t say!ta$ bo‘laH AT1s-
lamycM ekTen! alotlarl keyTcballk 8iérok$ rac/kallard,
K1$loroé aloTlan, 8aloSen alotlan bWan o‘raro 1a’$irlafbnychbl
yoki tonlat$M Tu TKT. Ho$ bo‘l8an (arklLIMa Telall akOTtlan
bor rackikaHar o ‘r naybaHéa cM21sH $pek!riar chlugri$bl TU TKT.

Alan8a pla2ta$léa8l so‘r8‘oHl8an Ttolekmlalar yol raM-
Kallar bllan 10‘ynasM$b: nalyasMa Telallarwun8 erkT alotlan
baT s0‘28‘albcH. Bwu JarayonlawT§ bar bT IwH alan8alar,
Telallar ii121an ya enlLycblMar ncbun urH éara™aéa 3ockIr bo*lad/

Barpgaror 3baroHéa $pexlr cb121ylanwng T ien$ylls1 eletenl-
nT8 alanSa8a lanLli8an atOrlarl nn”éon8a yok: lek3bTlny-
clircla8l eninnaéas: Te(all LLbTT§ KomsenlralslyaslSa Tulanoslb
bo‘ladl A TTo ataMa bunéay bo§*Valk alan8aéa o‘r - 0‘2lclan
yuH3b, torllat3b ya lertlic baruarorHk blnkTalar bosll bo‘Visb
3arayorlan ray! burllBM Tu TKT. 3.4-rastéa $pexlr cMri™lan
Mlen$lyli81IMn8 elll Taéas: eleten1Mn§ konzen(ral;3lyasl8a bo§‘-
HY¥es1 [Moclalan8an. Eniinaéa aMslanaM8an eleten! o‘lMacba
nuséoréa bo‘l8aMeéa bu bo§‘laMsb 10'8‘n cMzuall bo‘laM
Enlracla8l eletenl rt”éon kaia bo‘l8aMeéa plartacla aloTlar
enii33lya$lnT§ o‘rMan - 0:21 yH/$M 1a’$ 1 3erlacl ya by boMa
$pexlr cM218‘MM8 T ien3iyHs: eleten<Mn8§ enlrtacla8l kon-
senlralslyasltn§ kyaéra! MMréan cMuarl18an alyTaii8a Tula-
noslb bo‘laM. En(taéas: eletenlnM§ konsenraifiyas: [véa
Klcblk ya plartaMn8 letperalurasl ywson bo‘l8anMa a(oT-
larMn§ roMaM$b “arayoM yuraSa kelacll ya 3pekin cM218°1nM8
nwlaMsb MiensiyMs1 konseniraisiya Kyaérai8a TLLanosl/1» bo‘ladA
1kkala boMa bat lMarajala$b Sraits1 e§n bo‘lad/

Alan8acla Tuyoranal Jarayonlan 3ocr bo*Hb, nalyaéa lar-
lablcla anlulanmycM eletenl bor Tolekula ya raéllcallar bosll
bo‘ladl Bwnllay blnkralatM8 bararorls1 nlatM§ alan8a
(eTperallirasMa cl/z3ol3lMaMisb Marajast bllan bel8MaracH.
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3.4-rast. A*oT nuHaws$b $pek(ra! cb w |11nienglyHSINT§ eleTen(
kon8en(ra($lya818a bo§‘ Hsl/&:
I - tonlawlun £ 1a™1r e&k chevarax!, 11- 1o'u‘n proporstonal 1a’ir elkb
cbe8aragl, 111- o°T- o‘mun ywiixb 12’8l elixb cheSara$hb

Alan8a 3barollléa en8 lertlk barsaror bwkralar8a 13buony-
yer Telallannt§, wran, lamlan, bor, Manya ba 21 bosbsa ele-
TenllaTtT§ ok51élan ik, Ba21 bollarcla alanSa 3peklncla
eletenlnt§ Tlasa! Tolekulyar cbl2lalani KOM3b TUTKT.
Maszalan, “alselllen - bayo” akngasMa 8aO Tn§ cb33o8lyalar$b
clarajasl bor-yo's:14, 7% T lasbki/ ela<b Melallarung nurlat$b
T 1en31Ybs1 eninnalatt8 aton lankibl 0‘28ansbl8a Jucla 3e28ir
bo‘lab ya Ko‘pcblUk bollacla (or8aTtk awonlar Llsob8a
obnTaycb) T 1en3iybkTn§ pa$ayl3LLl-“anton enékii” 3ocbr bo*lach.
Melallarllin§ rwrlallBLLL Toslal ya 3uba! alllolllan  keskLL
pasaylLlacb. Cbata3: erbtaéa alllolllar Komseniraiiyas: Kawna
bo‘l&micla aero20lllin§ salll® ranacbaknéan Tela!laTT§
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bupHarsll ~yimasbacH. Bu e3a nlatt8 neylral alotlarltng
alan8a pla2rabl(1a8l komzenlral5lyasl pasayisbi8a oHb kelacH.
K1nil8an atonlar-anl&1 ya laeld lonlan alanSaéa kalsly bilan
baruaror, kaT ucbuycban sa3(Pos4)2 Llb1 378an hnkTaiarm
bosH sHacll bbuony - yer TelallarTT8 nurlatsbl8a kaitonlar
bat 30°‘ncHmyCbl 1a’3m KO‘r3aiisbl TM TKT. Xusmsan alynttly
alyvtlnaiar Ca(Azior)zYa br’AHOMrbosH o HsEL LLMayH Kalsly ya
3lron5lylarmne nuriaw3bTi 30 n(HracH. Alan8a MowroTeiriyasiéast
(exksbwsb nalyalan8a aton ya kavonlartng szalbly 1’3TT
yo‘soii3b ancba sy T yarl/bkHr.

3.5.-rasra. Alan8aH falo Te1rnilg prurlplal 3xeTasn
1- lek5b T la<K8an erkrta; 2-purka8kb; 3—oy; 4-re/lekXor; 5-alan§a; 6-
<Warlra§Ta; 7, 8- kon<len$a(orlar; 9-4nder(erens8toa yorun§‘rmk Mkn; 10- Hnxa;
l1—biroya $bil$ba$l; 12-#0*oeleTen 4; 13-kmcbayiir8icb; 14- T IkroatperTelr;
15- 1ok ben$b blok1l
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MerTerenston yorn8‘Hk 1illn bor alan8a MokOtelrlan analiik
atallyoMa en§ ko‘p 13blaMaél Buniday Moloteinnt§ primslplal
OprK sxeTa3: 3.6-rastina kelinl8an. Teksbwilnyclll eriTa
purka8icb 2 ia 51sM8an bayo yoriianiiiia purkala(l ya alan8a 5 8a
aerorol bolWiia kwiila<. Aeroroltn§ yink HOTcbWan purka8icb
veyorlarl<la yi§8‘VeMya noy 3 orual cbrsanb yvbonla<il. Barsaror
Taylia <V8perslan8an aerorol yonnycM 8ar blan arala8ll/b, alanSa
tOton HOitladd Alan8atn§ LLF§‘m ya relektOr 4 saylanlSan
nTutly murlanl8lii <Waia8ta 6 ya koniiensatOmar 7, 8 oréaA
Tlerferendion yorn§‘Vk Wiis 9 8a ilskalt wniia a]raiiiSan
nurlat8b esa konméensatOr 10 éa <3wsla bolila y1§VHAL ya
MroyaloYcbl 3LLsba 11 iian o‘ib, oloeletenl kaHO(318a yok! MtO
ko ‘payl128tob 12 §a iifkad/l Kucbayiir§ich 13 <lan cMgsan elekii
gi8nal TVicroatpertein 14 siielkastl o8*‘(ad/ Ta’'tlnlasb blola
15 aylokoTtpen8alston 3labllPalorlar kucblaT3bT o‘r8ariiwy-
cblar)oylasbiinlgan.

3.1.8. A(oTlasb ya uo‘28‘a/4b Tanbalan

ET133t0n 3peklnal analr usmAania leksblnla<ii8an Toliiari
bn8‘laiisb, ”"0‘28‘aii3b ya aloTlasb ucbun LLHA Tanbalar (3.1
Yaayal(la.) 13blallb<if

0o‘larla<3l&n akOTlasb ya ”o‘r§‘amsb Tanbalanwing
LLrlan8a ko‘ra aloT enis3ton 3pekiial analAr “allr m5mllan8a
bo‘lra<i. 00 ‘2§‘aii3b Tanba3: 3ialina alan8a 13blaitla<i/i8an wanl
alan8a loloteiilyasl waulA éeb yuninla(. Alan8a [oloteitryasl
n3miiia alanSa Tanbal 3iaiia 8Sorelka ”~o‘llarla(ll, vnSa LLHA
yoT18Y benbsll TuTKT. Yoa§‘Tn8 lablaiiSa ko‘ra, alan-
§a<lan cblsa<8an 1831a/k LI baroral8a (3.1 Jaéya!) e8a bo‘la/

Alan8a [otOteitxya3! wmsméa anmalAr “Mracl8an naTtuna
enina3: alan8a8a pmkala3l Alan8a wually aT” uay'a
lakrorlanmycban barora! berslll kerak. Alan8a ywsor: baroralll
bo“18anb81 mcbun enlllaaTn§ enlllycliisl bu§‘lath (yoTb) kela<ll.
Alan8aga lexsbiula<ii8an salllM T0<3<3atn§ Tay<3a 2arracbalan
Fola(l Bu 2arracbalar okMn letiik (M1330"3artb, erkT atOtlar
(akOnirar 8ar) bosW gira(W1.
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3.1 Jackal
NTIOT eT>Kton $peklro$koplya >kuarMa ~oYlanMalll§an
a$o5ly aloTla$H ra go T8al$k Tanbalan

NesaMy
A(otla$b Harora!, Katnnanws§ ﬂ'&‘:znf‘ggggg $(anéar(
Tanbast 8 boiac b (<), % ye(1a8$E1$I:>,
1700 1*H03—
Alanga 4800 Enira o o ¥ 1o
Elexir 3000 , 1*10"3-
yoy1 7000 Oallly 104—i0-2 2*10"3
Elexir 10000 5*10-2-
ncbkun 12000 Clallk 103103 HO1
1NENKIY
bo§‘langan 0000 Eniina O« 102 15* ,t(ljoz
piaxTta 0000 2
MAenta MA  enycb] MA —M+A
3.2 "aciyal

Ho$ boY8an aloTlarTng Mr ukT1 alan8a ener&yaim
yniib 1o ‘a(8an Hola(8a oYKku

Alan8a baroraJl, °C

YorlsH O&$LLILoychb1 ba\o Oﬁgﬁ‘r’ﬁm
YorTlatob 8ax 1700 2700
Yoéoroé 2050 2780
Propan 1720 2800
Buian 1900 2900

A3elllen 2300 3060



Ol13%n i 4700
3rkriiro 2955 2955

H+H2 4800 4800

<30'28‘alll8an bolalclan a3o3xy bolalS8a oY8an alow o°r
1abiaii8a xo03 cbaslola8a eSa bo‘l18an [olonlar cMsarach.
CM"Mayol8an lolonlar 1e813b11 opiik 313letaclan oY8anéa, bwu
813lewia murwng mtutly éasTasan cbaslo(alan auylana<318an
To<38a8a 10'§‘n kelaél8an ~15niM8Ta oYkaracll. M3bbu nurwng
T1len51yLI81LLI 0 “1cbaSb a50b1(la lekbblmla<318an To<3(lawng lablai
ya ™ac3on aMManacl/l.

8bmw 13’k161a5b o‘rtlla, awp ya uayla lakrorlanuycban
nalyalar obBb wucbun alan8anT§ baroraii bk XA bo‘lBliw
1a’1T1a5b Kerak. Buwn§ mcbun orelka8a yolul§‘lya oksigi0ycb:
(bayo yok1 kl15loro(3) uaTHy o‘r8arta5 lerllk ya bob5ltcla benii5bl
kerak. Alan§atn§ baroraii elex!r yoy1 yok! ncbupi baroral/lanclan
pabl bo‘18aniA81 mcbun lexSbiulacli8an eletenllT§ 3pexircla8l
cb121Marl 30T bat ancba kaT bo‘lalf cbunk! buncla Maua! Juéa
lacblk ener8iyall o‘Msblar§ta kuralllacl. Alan8a barorait yuuon
bo‘13a, cb121alatT§ 1LLEMBIYHEL ya nsmnlwng Se2nycbanl181 orlac/
3.2-Jaclyala keliinl§an TadnToMaréan ko‘rrackila, alanSawwing
barorain Ma"a! yow18‘T 7§ lablaii8a etab, balla ok61<3loychb18a
bat bo8Wu, Obl<Voychl Srlanéa KisloroH3 15blallBarcla baroral
ancba ywson bo‘ladl Har yark3ay alanSawn§ barorai unt8
Srkiilrabl8a bo§‘. 3.2-rabt<3a uaMko” 8a2wn§ bayo 13b-
riroki(3ayowsMcla alan8a baroral T8 iau31T 1anisba lasyrriangan.

Alan8aMn§ toMa A5V “aylman3b 5obabl bo‘Vb, MMnS “asllp
b 5N okb1cl1abb Sobabl<3lr. Alan8anM§ toMa ya yngon HA15tlan<3a
barora! pa5l, o‘lMa M5M3 esa yuponclr. Oayla lakrorlanuvycban
natyaiar o'b ucbvn erkta alan8ant§ Tmayyan baroralll 115rM8a
Mr xLi bo51T bllan purkaH3M kerak. Ho2irs: Sorelkalar<3a
1eksMmiacli8an eniTa yoM1848a araiasbiinb, aerorol bo/A3a
ber/acl. Alan8aMn§ icba “aylanllb sobazica leksblulacli8an
Toécla 1enMn c/B303Varacl ya yoM184 cbala yoriaM. Bu 3obac3a
KO‘p niAackmny3a 1o ‘r 8§ ‘alli8an Toleku!a ya erkM rac/ikallar (s2, 80
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ya bosbsia) bo‘bb, wular ko‘nna<b8an ya wvkrabiual3ba 3pekiral
sobalar<la kucbb mwuidanacb. By nurlat$b cM”ansb  8peklrlan
cbwuMn usii8a UMb, anab2ll wwurakkaMasbbracl. 8bntng
ncbun anabbk Tas$a<llar<la ywuon baroralll oksxllasb 30bas!
13MalLb<b.

Ok3M™asb alan8asMa yoT18110°b§ toba yora<b ya 1, asosan,
Txpri 3obaga 103 keMycM nur cMuarach.

1860 K

3~3-ra8nb ("aKiirog bayoga yowwsb alan8asi('a Haror;wnn<g
1aa8111an18b1.
1-ylaylarl$b $oba$l, 2-0xk81<11am15b $oba8b
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Alan8a beralllgan barora! wasbalan ywgon bo‘lta8anl1181
ucbun alan8a lowoTeinyas: wenH pasl baroraléa "o ‘28§ ‘aiH3M
TUTKT bo‘l18n 13buony ya 13buony yer Telallarlt arsalasb
ncbun 13blalllacH AlanSa alotlasb ya f0‘28‘aH3b  Tanbaal
sila<3a 13blall Bar<la nalualatT§ ug>laiakroranuycbanHs: ancba
ynaon (8r=1*10 2—5*10"2.

Ywpaen baroral(la ”"o‘28‘aiiacH8an Ko‘plab eleTeniarT
awala$b ncbun elek T yoy: 18blallb(H Elexir yoyl Hodla KO‘T K
yok1 bosbua TalenaMan layyorlan8an elexlroc!(lan iborai bo‘Hb,
nlarpan brtéa lek3brlacH8an Toééat Joylasb mcbun Taxsus
(eaMk kral'er boYacH. (3.3-ra3T). Agar lek3btla(H8an Toaéa bkor

Telall yokl uoi3bTa bo13a, kralerH eleklro(l o‘rt(la uTn§ o021
13blalllcH.

3.1.9. A(oT eT!8aton 8fa( anai2Lll aTal«a oBbiirkb

11tn§ wcbun umlay Tanba eleklr yoylcHr. Elekir yoylwin§
barorain TEnkiny bo§‘lan8an plartatn§ baroraHgéan kicblk bo‘l-
8anl1§l mcbun rrga 3peklral cMrakr kartroy, bo‘lacH  3pek!ral
cM2171aTT8 KaTHS§! e3a 3llal anaH21 ucbyn ancba “MaycHr. AloT
eTl133lon n3nl ko‘p eleten!H anmaHr vevH(Hr, bu 13M yor(lann(la
Ko‘plab eletenllarM loplsb TMTKM. BunM§ ncMT lek8Mnla-
M8an TocléanT§ cM”™an3b (erMsston) 3peklrl MoloplaslMKka yokr
Moloplenka8a visMnb 0lMaM (8peklroSraiik n3M). Har bk eleten!
KO‘p 30M1 3pek!ral cMrHllar8a eS8a bo‘18anH81 nchbun Mar ora8l(lan
Miengly§1 en8 yuuon bo‘l8aM (anaiik yoM ox181 cbT”Mlar)
laMaM3M kerak. 8peklral cM21MarM Menillkai8lya M1Bb ncbuyn
Tax3n3 allaBlarclan loy(lalaMla(H Turll X 3peklrolroloSravar
uchbun Tax3ns aiaslar tay]ué. Anaskritia lettiin§ 20 Ttalla
kallala8MT18an 3pek!ral cMrl™Man bo'Ib MaTM$§ 80M bat ko‘p
bo‘18anl181 ucbun bar cM2™"Mn§ 10‘MM m2uilEl ko‘ralli8an
bo'lad/l Alia8(1a8l 1eT1TM§ 8pexirlan ywgotMa eletenlatM§
xaraxlerl1 speklral cM21ulan loylasbiinlSan.
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3.1.10. A(oT eTr3ton Tr°c&ny anaHr

gpekirai cbizisiar 11enblyLI81 blan narTTacias: aTdyanaéi8an
eletellinT§ kombenlral51lya5biT 1&clalay(LiSan boTakT sbaybe
/>minla511 = asb 85051(1a atal§a 05bimla<l,

Mls<lory atalasblar mcbun 5Speklro8raiik ya speKiroTe<xiK
Wwlaréan loy<lalarlall, spekiroSraik wwularéa ieksbirua(Li8an
eletenl (eletenitar)Tn§ Mopuasinkaa wisb T18an spexi 1 oHTb,
bu spekar a5051(1a niikrololotelrlar yok: ienskoteMar yoréatMa
spekiral clbiMaTT§ 1mew Ts1 1opla<l], Inlerblyllk bo'yicha,
ni”éony wunuargan kwn yoriiarti(a, 1€Ksb T1ayoi8an natunaiiasi
leksbrla<li8an eeTeninT§ TK}<ion arylana<ll, Yirna: aTy-
1asbiar spekiroskop, slhoskop, 5SM1otelr st§an asbobiar<ia atal8a
05brla<Ll

Muagony aT”iasbiar vcbun éarajaiasb c!l121a51, wcb elalon,
bb elalon, uo‘sbiTcbaar ya bo*baa wwmlaritian &yéalarla<Ll,
Oay51 wnlnTt8 1amaTsh 1eksbinia<li8an To<1éanT§ iahai,
anair yasiéa mucbraBM T TKT bo‘l8an xalasii berayclll oniil-
larSa Ho§‘LLY.

Mk"éony ank“a*Mar <larajalabb Sraiis:i yok: “o‘bbiincbalar
wull bian obb bormladl] Alan8a luoTeinyasi<a eleTeniianii
aTsA1asbnT§ pabl cbeSaralan “wina K1clvik (15bsiony TeTallar ucbmn
0, 001 Tk8\T1 8acba, boSbgalan ucbun 0.1 Tk8\T1). TNT§
baiolls1 1- 3%. Alan8a lolotelnya51Tn§ a&alllanéan bT
NTN§ 1e2korl18uair.

3.2. A(oT ab3oHwon spekiro8ral ninNg w tam

A10T abbOrbbl10M spekl tar analr Tnayyan 10°L, T nemnlik<wasi
yora8‘IkTng i1arabkm@ aT”ianuMycb: eieTen: bor aanSa<ian
018auKla yninl3MT 0‘1cbasb8a a5051an8an. Noar ymitb aianSa<ias:
ektenl aloTian ewekiromanTn§ ywusonro™ enerSeiik po§‘o-
nalar§a o‘VsLL ya bunck Ta ’1ut ener§lyall yora§‘VIk Kyanitan -
by (b-Bol5tan éo0llty51, y-nur chaSlolasl) yulisb naii]aS1éa
S0clr bola<l,



B Eax-Ea

VT

Bunéa Yeax ya Yea- aownw§ "o‘r§‘ainl8an ya norwal
boianaréas: enmerSiyasi. A0T fA0‘28‘aiiSaukia  enerSellk
bolainws§ o‘28an3b1 nwng asosly ener§elik bolab8a wabalan eng
yauT po§‘ona8a o‘bsbléan Lllora! bo‘lach, cleylsb eMT018a J<sa
yas™néb. Bu rexonan3 o‘i3b éeybani. AS8ar s0‘28‘alliTa8an
aloT8a unT§ reronan3 cbasloiab nurlarsb yo‘nallinlsa alotlar
nir Kyanian ywiacb ya nuriaTsb Tlen5lyb81 kataya<W. Bunéay
bocbsaiaréan [oyéalanlbb aloT ab3orberon spekiroskopiyatng
b1k 8505k 1asbkiT elaél. A8ar er1551on spekiiosKopiyacia TOé-
clant§ konbeniial5lyabl so0‘28‘alllSan a0 Tiar 3ow8a 10°8°n
Tnlanos!b bo‘18an yow §‘bk T(en5lyl1818a bo§ bl bo‘1%, ai0T
absorb3ton 5peklo5koplyaéa anabbk 518mal (MuriaTsb T ienBiY-
b8TT8 katay”slll) wuo‘r§‘ablra8an alotlar so0T8a bo§‘Wy
bo*lad/

A10T ab50rb5KOn 5Speklro§taMa 3.4-ra3t Slaclarl spekirai
latpa 2 bo‘lacb. 11nT§ told bo‘3sb wkalcHl 4 <A (exsbAlMnycM
eletenl bo‘ladN ya ywupgon cbazoid/l Tayéon Seneraon |
yobMa3ll fo‘r8‘ablacb. Bun<3a laTtpa lardalacb8an, nwmrlaMVisb
Tlen51yb81 o‘r8arTas ya 1a’1ut 10'UM urwili&8a e8a bo“la
3Xanc3ali latpaMn§ yo8‘cVkl 8ar Sorelkasl 3 alanSazl<3an o‘Vb
(un8a leksbwlnycM eniina ya Konciensaior 4  KTlA18an)
spekito8ral8a blobac, 1 yer<3a cWiiraksl0M 10°r 5 bMan spekit8a
aYailad/ ya by 3pekii yow8‘bknl gabul uimycM & <A my<3
WiMack ya 021 yurar To3laTta 7 <3 bel8iiab olVedl 8las3ry,
latpanT§ 3pekM 8ar 8oreika3: alan8aslitan o48an<3a eletenl8a
yow 8‘Vk kyaninan ymiiA"M nalyaSl(la spekid Ta’luT niayyion3a
Xlralagba<3l ya XxWak“M3b iara]ai8a “arab ardalannycM
eleteniiinng nit"éon bauMa vkr yvniila<i/.
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3.4-ra$wi. Alow- abgorb$iolnxpektiro§ral nirg Bxeta$l
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Aiow absorb3ton anabr awabyobéa Ko‘pwcba 1KKi X1
alan8a(lanm: “bayo alseblen” ya “aroz () ok3l/ alseblen” alanSa-
lan(lan loyéalanHaél. Bwnclb Llréas: alanSaclan r3buony ya
13baony-yer Teiallanwng, 3buwung(lek Xrort, 1€TK, Kobab,
Tkel, Ta8Ty, Tobbben, 3lromly, noéb Telallar kabllar:
arbalasbéa oyéalarblagl.

Alseblen bllan axo! (I) ok3l(b aian8a3bbn§ ietperalllrasi
oM T81$bbkican éeyarb 900 °C ywpn bo‘lach. sbu bban blr§a s
alan8a oLl MauunT§ 1aruabsb ierbsi Kaiia bo‘ltay(b. Haiyaéa
unéa ancba Kko‘prosi eleteniar ya wlar bb-bctalannt§
alorlasbuylS8a 3barok LLIS*11ab. Alan8a ai0 T ab3orbaton anabréa
Moyclalarlacb8an 10°L, T nzmnbkiannT§ hamn orab§‘1éa (190 856
nT) Juéa 3baviol” bo‘lacb. Aian8anbi§ aszo3ly katcbllsi 0‘2bbng
Kucbb nwiat3bi1ya Ko‘peblLk eletenbanbn§ kucbb tolLlaT3LLILLIr.

Alan8acla erkt alotlaTtt§ bo3ll bo'b3lb Jucla ko‘p
Jarayonlartn§ leksbwiluycbl natuna enltas!(lan aerorol bosb
bo‘b3lb, aerozo01 KOTcbbanéan erbuycbbbng bi§*larslb, Tolekn-
lalaTT8 alotlar8a LlLI33ol3barslb, aloTlaTT§ s0‘28‘abb3b
baTéa iomaTt3b Jarayonlan bb8abkba 1a’3b eb31bTng nait]azléb.
Alan8acla8l ra<bkallar, atonlar klzloro(lya u§lerocl alotlan bban
reakslyaSa larslLb yans: blnkralar bosb fALLI3b Marayolllan bat
12°3b esalll

3.2.1. ALLT ab3orb3ton anaij2

o 0‘28‘alllTa8an erkT atOTlanbn§ opiikayly orabuclasi nii-
lallBblll ywislli8a a3o3lan8an. Ai0T absorb3ton anavir mcbun
leksbtlacb8an Toliina bitor atOnbratOriia akOTar 8ar bolaliSa
kelinlalll ya 3bu alOTtar 8ar8a art™lanalll8an eletenl8a xo3
bo‘18an nwlat3b Tax3n3 laTpaiia yuboritacb. 113bbv aioTar 8ar
Hariatl(la Tax3u3 latpaian LLsb8an nwllin§ bii s13nb ywlllach.
sbu yniinsb T mbony artulasblar ncbun asosly Kavialbc 3xlaiiia
Slo* 11aniia(b:

a =Kalca
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Bu yeréa Ka erkt alotlartn§ nuT1i yminsb Koelill3xyenia;
byuiisb faal:1aTtTT8§ n2mnHgL.

AKOTK3b 3barolll ya anmalAr larbb! BT X1 bo‘lpakla alo-
Tlralorcla8l alotlar korsenlral5Slyabl ntng natunacla8l konsen!-
ral5lyasl8a Tnlano51b bo‘lad/ Bunéay bolla yusonéas: &rrulat

A =Klc
3bakWa 185YIrlabb TU TKT.
3.2.2. AloT absorb3ion anax[a ad4oTkadorlar

Teksbiniagi8an natvnaciast togpat Dijal aoTar 8ar
bolait8a 0‘kazisb Kerak. A10T eTl55i0n wula esa ai0T
HAo‘28alll8an bolal8 bat oYkarMacH. AioT ab50rb510n anaHr
msmha bat aloTiasb Tanbai 3MaHéa alan8a 3biaHa(H. AlanSa
atoT12alon  wcbrr  “o‘llarlacH8an Sorelka aloT erl15510n
wvHHKIclan TarsH raY15baa cburH”an sbakiH alan8a bosll slla-
cH8an iiwlBb™a e8a. Bu 8orelka ucbun yonl81 3laiicla yon!8tob
8ar bayo, aizelllen bayo, al%ellen MO215blalle<H Alan8a alo-
T 12a10ran blr X1 reJir<la 15blaycH 1ekT miaTT8a10 T1asb lMara-
a3 yngon etab. sbutn8 ucbun bat Ko‘prcba eleklrolenTk
atonnzaioriarcian  loypplauda<H.  Eleklrolenwya:  alotlralor
8railclan yasai8an kiobllc nayllay yasai§an bo‘Vb, u Kaiia Kucb8a
eSa bo‘18an 10k blMlan sn<AThH 11wn§ ympon yl5micla8l
1iesM&oqan natuna erfrabl 3l¢nl3 yorganiila ktiilaél. Bwu
a0 T12a10r yoréanvga "allla Toéclalart bat amalAr sllsb
TUTKT. Oraiwng ier yowb keiTasW8w 12T T 1asb ucbun
mar§on aitos&rasica Joylasbinlalll. Eleklrolerniik aio Ti12a-
lolarTT§ “oblllyaii ya €eTak 3ezumycbanlsi ywuson. seruy-
cbamilcwng ymsonWs: toalawng a0 Tizalorga Ko‘proy, yais!
bo'VBbl ya 8SraininT8 uaylarfnycblLk xossaian bllan bHo§* A
AnaHr ucbun olta<ii8an natvnalarwng nits<3on Ko‘p bo‘Vebi
lalab elllTaycii. Elek1lroleTiik a10 T 12a10ralusb baroraiHH n21vks12
Ken§ oral/\Ma 0°28ariT3b TUTKT.
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Alot absorb3ston ans\ana nwurlanisb Tanbar 3lMaliéa
cbi2i(JH $peklrlar cbluaracHS8an §‘oyak Kal0EM ya ei1eKiroésiz
raxryaé latpalan 18HlalacH Foyak kai0éH laTtpa pa3s: bosinH
Tell 8ar bllan lo‘Llllnl8an, ka*oé ya anoéH 3Msba yokl Kyar3s
balor<lan ibora(. Kaioé plyola5lton bwH3M”a e8a bo‘18an i0ra
Tesalllan layyorlamaél. Eleklrodlar8a kucblat3b benl8anéa
LbTH rarryaé Teit 8art Tu$bar raryaéH ton8a aylaniraél.
Mwusbai raryaéH 8ar tonlan kakOé&8a xarb bHan unHb cblsaraél.
Oar Tlaxaéa Telall alotlarl uo‘28‘alll8an bolalSa o‘Hb, 3bu
Telal8a xo03 erl33lon 3peklT cMsaraéi. Ooyak KakOclll :aTpanT§
alxalllkknéan b1 3bunéaki, chkfarS8an nuTT§ KOYLT mollhHe1
orasMas: Tleryal “méa ior (0. 01 A) bo‘laH AMManacli8an
eletentr8 yuH3b Chbi2is'r unT8 nuwlanlsb cbi218“1éan
Ken8rosélr (3.5-rast). Bu e3a yuHH3b cb1218*1INT§ Tak3Twnnuw
atalasb8a iTkon beralll. 3.ra3t ko‘ntaMcba, 8oyak KaHO&EH
latpanM8 Mr necMa nwlaMsb cM21Manéan Magal bMas! (Tasalan,
Ta8My ucbun 2852 A) anaHr ncbun 13MallleH. By cMog bosMo
cMz21Mar Bllan 3oplanta8an, 3bunMS8 wucbun bat ¥M Tono-
xrralOr yoréatMa ajraHb oH3b TUTKM. 113bbu 3pekbuMS
Tarknur cMezis-1 tonoxrotalOr yoréarl<la a“ralll*anéan 30°n8
aMManacl8an eletenbiing 3u28oHmra8an atOTar §a2:8a Libkballl
ya 3bu a303€a anusiasb atal8a o3MNH3IM TUTKM .

MelaltazlarM aMslasb ncbun ko‘pMcba eiekiroxi3iz laTpa-
larclan MoyéalaMlalll Eiekiroésiz latpa8a leksbrla<H8an Toééa-
éan Mroz ninuéon 3oylasMTl8an bo‘Hb v akOTar bolal8a aylar-
1M18anéan 30°n§ niikrokO‘MVH Tayéon 1a’3Téan ~o‘r§‘allbcH.

Bu latpalatM8§ bar b 1 laua bMa eletenbin aM™lasb ncbun
T 0 ‘Llanan8gan.

A1<T  absorbston  m3vMw8  ko‘pcMUK  lurlarMa  (ek-
3binMycb: natunaM ayyal enbnaSa o0‘Tkae13b laldb elMlacH
ErkmycblMar 3llaitéa 3uy, TMeral kli3lolalar, wlaning aralasb-
Talan, or8ank eniiYcMhar ya bosbalarclan loyéalaMlaél. Bar-
cba bolaréa bat 1aro2i<a ol M o1M8an natunacla8l aviylarmycbl
eletenbii erlrta8a KO'1a 0 ‘1ka213b lalab elllaM
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3.5-ra$nb A(ow ab”orb”on 8pek(ro8koplyacla cbx™an3b ya
WILLESH $pek!rian:

l-nawmnnanTt§ yniisb §pek(n, 2-yorn8Mk tanbawws§ cbnrawb $pek(ri
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Alow absorb3ton mvsMa Txuéony armaHx 3Tanéall erkwalar
aso$1ia wreu8an paraaksb 8raklan yoréawiia balarHagl
8lanéain enlwalar ko‘ptcHa le&bH welallatug LLPlarl<san
layyorlanacH. Bunéa Keraksiz eilekl” 1a’3Tw KaTayinsb ucbun
erHtaw 3anymllin3b, nartuna ya 3Tanéar! erktaéasi asosly KoT-
porieniarng korsenlralslyalarHH len§lasbiinsb. TH Tax3u3
po‘sblrcbalar kTi3b, apparaléa 13blasblu opHTallasbHMb ya
bo3sbsiakn3an keng &yéalatlaal.

A10T ab3orb3ion 3pekiroTteiriyya ancba yans: wsul bo‘Hb,
Wwk3an T(lalar, TTerallar, iexwk TalenallanH, Turakkab (lonlar
ya 1abHy obyexl/larm anaHr ullisbéa oypalarlagl. Ai0T ab-
sorb3ton m3MMa [exwk obyeKI7Iar,qar| Telallar, soHsbTalar,
rpaarsa §iaroteianmriya yo*Hbifan 13Moy bensb TabsMolan,
Harii kon3enid-aiar Tek3bTb aw’™anafi. Masalan, olLn iarabMas1
10-4% nisporgast KUTusb, ni3 ya ruxlarw awslasbaa 3bu usM
biian uo‘nuawiaf. A0 T ab3ob3ton uaMdargan Kiwk ya wrH
‘btolo8lK anaHz1arga (son, rargob ya bosbgalarga 10°T8°03Mn ya
3Hnob bor yo ‘aHSHH a T 1a3ba) Moynaiataz,.

Ko‘pcMHK eleteniar ncbun buusMgpa awlasb cbe8aras: 10's
- KOs % Konzeniraiziyaga bo‘1aal XaioHs1 3% pgan 10% 8acba.

113Mpan &ypalanlsb ba’ran cbeklan8an bo‘lagl. Masalan,
reronan3 cMzi™an  3pekHNMpg wro® Mirabralsba  “3ninga
Joylasb8an ekteniarw bu umMa aurrlab bo‘ltayal, awyMsb
natunaw enita8a o‘kaz:3bni 1alab 1l ya b.k.

3.2.3. Awalga 1$bialllizb1

Eun3810n 3peklral anaHr vsmMangan Man ya iexMkaMn§ LLiH
3obakrMa, xall xo‘aH8wun8 LLFH lartolanga &ymalaMlaap,
Melallur§lya 3anoaiiga bajarHagl§an anallziawiT§ Kop slsnH
e T13310Mn 3peklral anaHr wsnHpa atal8a o3Mriiagn. Melall erllisb
JarayoMMng bonsMM  3peklral anaHiik narora! ~Lib kaia
abatlyal8a e8a, 3bm narora! naluyalan aso3Ma 1exrolo8lk
Jarayonnt8 bonsM8a, 1e§8HloycM fo‘3sMTcbalanii kusMsb8a noH
o‘r8arin3Mar o‘r yagiiga krllagag,

95



Y12val 3peklrtal anaHr Telallurglya 3anoaviéa Heklarcll xoT-
asbyoT naylar8a ajraii8bcla wboyaMa uplay vl bo*Hb, bt necba
TTu! icbia uoHsbtant8 LUnm yokl po‘la(tng TarkaslTr
anlulabb8a 1Tkon berackl. Bu e3a Ta’lut larklbH 8blxla ol13béa
yok! ntng§ larklbl8 o‘rSarHsb kwH3b 1021TH81T arlasbcla
2alr(Hr.

Kltyoyly xossalar(la blr-bw8a Juéa yaT bo‘lSan ya
latyoyly wusmHaréa amaHr salllsb TboyaMa k!yt yokl 1104
bo‘lta8an To(Malar 3peklral wm3vHaréa o3on anaHr ~LUnalll
8lyrak-yer eletenllartn8 yokl Ter! §a21atT§ aralasbtalan bu
mi<la ancba§Ta o3on amaHx sllnalll. 8pexlral amaHr yo8uasi(ia
or8atk blrlkralaTT8 Jatyoyly xo33alan blr-bt8a Ju<la yasT
bo“18an 12oTerlanT atuylasb TW NKT.

FoymaH uarfMTa boyHklant 10p13b ucbun MaH X 8e0lo81k
natunalarT leksbt3béa, 3butn8éek, Tllalart boylllb ya
81<lrotelallur§lya korxorialan<la lexrolo81k “arayolllarLLl naroral
ullisbéa 3peklral vBllar<lan loy<lalamb Juéa yaxslll nalyalar
beracH. KellrTnyclll TéaTtn§ 3MaH, MNoyéaH koTponeninarT ya
xalal beryclll koTponeniart aYaib oHsb <larajsl bar<la
Tab3unlo! 3lMaH 3peklral anaHr yor(larl(la naxora! b IvnlacH.

TabHy 8uylarT, o”ar 3uylanii ya 3anoaltng cLLij L] 8uylanni,
IvproylatT altoslerat ya bosb™a alrol TuLll obyexl/anLLI
lesllmsbcla,  Sbulling(lek, 1ibllyo! ya bioloSlyacla, eleklron
lextikasl<ba lora Talenallarlll amaHr ~UBb lexTkasl<la lora
Talenallart anaHr ~LLI3béa 3peklral anaHr TuLLl T abanityal8a ela.
Kosniik l1aéMuollaréa bat 3peklral anaHréan Ttuyaia’iyalll
Moyclalarlalll

11311nT8 NTUTEY 1aysLl. ET133t0-8peklroskoplya n$nllanga
MTWwy babo bemb(la- en§ ayyal ularéa at™lasb cbeSarast
K1cLUKHS1T 1a’kl(lasb rarur. E1T35t0n-8peklral amaHr ie2korHS:,
allluHs1 ya bosbua afralllllan vrayH ataHyoMa ken§ 1561alecH

8pek(tal anaHrTn§ Jw<la ler BarllBLU umllng yumuon
nnutéorHSLL1 Hel8MaycH. 8peklral amaHr wncbun uskvnalar 30ib
oH3b"a Me3Hab kala xaraja(lar yllliBLIga LaraTay, anaH2nLLIg
wurclorlA81LL kalia ya reakily bar<la talenallar kaT 3sarialllslL
fayH ko‘plab anaHr o*ikazl8anéa bar Mr analr Juéa arron8a
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LBbad/l Melaumr8iya ya TasMnasorbk 8anoabarlcla Ko‘p “M3ril
HoeKl;ral anabx yorbatla bajanlach.

8peklral anabr o‘r Tolllyab bo‘yxcba a$bobly vulchr.
2aTtonayxy afbobudkxxalar<lan iy<Manxi8ancla ko‘p  x$blar
3pexlro$kop<la x$bloYclbtng x$bbrok eb$bbxx (ba‘anb$bbii) lalab
AbTaycb ya bu x$blanb ayiotaba$bbn$b TnTKXMN.

8peklral anabr wbyer$al bo‘bb, unxn8 yorbanbba Wrix xb
uanixs $uyru, 8ar$brnon obyekllarga8x bar “anéay eletenlar ya
bTtktalanb ataMa at”ia$b TMTKXN. spekirair anabrga yuuorx
lanloycbanbk xo$axr. beTtak, Txxrakkab naTxTa 1arkxbxga8x
geyarb bar be Toééaxb olliTéan ajraita$éan $ab ya TluéonT
aula$b TMTKbX. AioT-ab$orb$xon anabr aian8aéa alorlab 106 -
104 eleklolertxk aioTxraioréa axorlab 109 - 107 % (Ta$$a)
$eorxycbanbk bxdan aT”1a$b xTKOrwb beraéx. 11$mlmn§ alanal
Ko ‘rbb$bxaa nalualanbng gayXa lakrorlanmycbanl/i8x ancba yuuon.
Bu x®b alot - etx$dxon ndm8a ko‘ra, $elekity bo‘bb, Ko‘p
eleteniix anabrnx, artal8a o$bT$b ancba Txxrakkab. || nb”éony
anabr vhdx $xlMainéa ancba axiiy ya $exuycban msnlxr. Ko‘ptcba
TXuiony atala$blar mncbun (asbux $lalal ya ”~o‘$bxrcbalar
uPilan ~o‘Uarladl  AsoT-ali$orb$xon anabxiia xcbkx $larlard;
ul/ix 1o “ 1ab bo*1tay<b. By vl ba eleteniix msul bo'IXh bit
yaChnT8 0‘2xiia bovaa eieteniixbx§ analiik $8nallarbb o‘lcbath
bnkoT yo‘L.

3.2. 4. AoT-Anore$scni $pekiroskopxk nu (AFs)

Evb$$xon uwmllar uyalon8a Kixb, wunila anabiik  $x8mal
nbrabtal $ba yokx Ko‘ritxa<b8an $obalariia8x aioT-rinre$den!
n$nhia alonvar ymuon barora! 12’$tinan eta$, bakx Kaina ener-
8xyain 1a%hax Tanba la'$alan go‘28‘aiial Bunéay Tanbalar
$baila aroT-ab$orbsxon vhlar<la xdblaila<lxgan §‘oyak KaimLL ya
elekviomarde latpalarS8a o‘x$baSan Tambalar Xfblailad/l Bxros
bo2x8 yayl<la uo‘r§‘ai$b Tanbax 3iiainéa, a$o$an, larerlar
x$blailton<la. AFs x®ll/B8x chxuanab $pekitx  lyxodwine$enl
NMUTTS b KO NT$bX Ho'bb, LWXXE XmerndxylLI8x
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/ = 2,3 Pploklc

forumla Ban 1&ciaanacu (bu yen3a 1o - 1a3br mmrlanlsb
Tanbaxwing xlemxylx&¢ @- lymtxnessensxyarns§ Kyari Unutx; K
- yWiAH3b koelLl131yens; | - opHK yo*1Tn§ mruxH"x).

AF8cla TbxiTn§ barorail yw pn bo‘18mx8x nebxt ¢ sxyTal
Kkxebxk bo*lad/ 3bwiing ncbun bat Kalia ener§xya8a e8a bo*18achb
larerlar xabiallbabi venlnxng 3e2uycban/i8HH osbHacH. Barcba al o1
3pekHOo3KopxK anabr wsullarx orasxéa aTor-Avoressenl” 3pekMa-
rrrng Thoyalina 3ocl<laHBx ya 3peklral chxex™anHn8 ualTa-u3!
Mv3bTasHs: ncbun AFs en§ selekHy vl bxaoblargax.

Ken(8en 3pek“roskopxya usnHan. Ywuuon ener§xyaSa e8a
bo*18an eleklronlar bHan botbarcHTon yllingar<3a al oT yac!ro3l8a
yasain bo‘l8an K, b eleklron po§‘oralar<3a8x eleklront unb
cblyanb, wxHM8 bo‘sba8an o0‘nH8  yusonroy —enerS8eHk
po8§‘ona«Bas1 elekHonTng o ‘HslH ralyasl(3a xox renl%en nuHar cleb
alamycba nuriar cMsiacl. Bunéan 1a3bsiarX, Uriikaxe 3pekirga eSa
bo‘18an, 3usllasbiirnycbx eleklron ener§lyasl LLIayH yura8a kela-
cH8an 3u3HasbHrnycM ren!8en nwlanbar bosH bo‘lacH 1121MK312
rem8en nwlat3bTT8 Tak3HMal cbaxoia3r (Y1ax) ren!Sen
nayiaas: kucblarHsb (LL) bian bos§*langan.

17=bMax

8bwmlay sxHb, eTx33xon reni8en 3pekin xo3 ren!Sen nwlan
cbiz1i™iari bHan uoplan8an wm2imk3iz TorH 1asbkl eda(H. Xos
rem8en nwlan [lasa! eleklromlar bllan botbaréHnon uf8arcla
eTa3, bala yurat kaHa enerSxyaH eleklroTa8Tt! nwlar bllan
nwlanHr8ancla bat yura8a kelacH. Bu bola vziMk3xe rer8en
3pek3n o3l bo‘ltaycH. Hosx1 bo*18an bunHay xo3 ren:8en nwlan
noreszen! yoki Xkklarcbx nwlar MeyfalX. sbut bat ayHsb
Kerak3a, yuuon ener8e!xk po§‘onaia<ian eiekirormar iChia pog‘o-
nalarSa o‘8anga baTtTa yacp bart xo3 rem8en nwlan boall
bo‘layertayax. Bunéay bolarla, elek!ron po§‘onalar sayia mn-
lacH ya 1a3b~1 eleklronlaréan bt akOTéan vxd/Mb cMacll. Bu
Aarayon, yugongaia’kxman8atek, o)e-erieki, aloTéan ajrai8an
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elex*ron €3a OJe-elek!ron éeylMac/l. 0)e-eliekLI T8 yumra8a kellsb
ebiiToH Kaiia, 8bmnT8 mcbun bat Bu bol yen8H eleterlart
amsasbéa aiyncblUkiar LIS (Hraés.

Keni8en 3pekin iek3birHa(H8an natmna cMuar8an (rem8en
eTis3ton ya rem8en lnoresseTt) yok: unéan oY8an (rem8en
absorbston) rem8en rwmrlan T ien&qiyH&TN§ ~3MiiaM3MM
1&aiay(H. Keni8en ert3ston nurlaréa spekiial cbizi™ar $0T KaT,
ren'S8en ab$orbston nuriarcia yuin3bT 1a3YiraaycH8an “$akra$b”
Tay”né. Keni8en rmrlarl $pek!rilant iioéala$b ucbun aunyica8icba
Bel8Ha$b ugbul ALLINgan:

8aKa,

Bu yeréa sa - eletenl bel8131; K - ai01Tn 8 brncll ener8e!lk
po§‘ona$iéa, eleklron o‘li$bT1 Ko‘r3aiacH8an tel§l; a - m3bbwu
eleklron o‘ibl(la bosb Kyan! 3onnT§ 0‘28an$MT Ko‘rsaiaé!8an
bei81. a: An=1; An =2; y: An =3;1, 2, 3 - elekb:on po8‘onacba
rasatb

An =1 bo‘l8n eleklron o‘“$bnT§ ebinToH en§ Kalia
'bo‘18anHs1 ncbun a - cM2:,TN8 Miensiyls: Jak}on bo*laoH

3.2.5. Kenl8eno.upcklral a$boblarnM§ asosEy

11Mn§ mrlaM$b TanbaMM  Kemi8en mrML oli$b wcbhbun
remiSen naylpgan &yéalaMlaM (3.6-rasT). Kemi8en rayl anoé (1)
ya $ho1b nir8an kalo<iéan (2) i1borar bo‘b, Mar8a bk necba
Kinoyok kncMaMsMZ1iok benl8anga, Mar ora$iga 50-100 TA 10K
0‘1aM. Tok Mlan 1%8an katOé o‘21(1an eleklroMar cMparacH.
EleklroMar lerlal§lcb yor<3arl(la anocl8a i10Ton yo‘nalinlacll.
BotbarcHTOon alfnycM  eleklroMar éa$lasl anoé8a kMitl8an
Toli<3a alotlMn8 toHa eleklron “oM§‘Iclan eleklronM wunb
cMuaraM. EleklroMar kMeiik ener8iya$Mn§ pgoi8an "i$nn
$exkMla$biirycM  mmriani$b8a ya ano(M1 13M$b8a 3ariiaracH.
Cbwan$b oynas: orsial rem8en nun iaruaimycM eletenl;8a yok!
natnna8a yvborl lac/L.
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Xo3 remi8en rwrlarl asosVla amaHr bajanléancla, iexsiiin-
lacH8an nawmna beyosita anocl8aJoylasbiinlach.

TarpalllycM eleTen( 3WMax{la cHImakion paryaral/l kmslallar
13biaiiaél. Ularw krildall-analAra(orlar baw <leylblll Ker8en
nirian  cbit-ak3ya3it Ywll-Bre§88 wuonuw as3o3lla 1a3Yirnasb
LUMLLIKLL:

mX=2X13710b

buyerga n - 3pekiring 1ariibbb Ko ‘raanychb: bullin 3om;

i - kn3lallo8raiik yuralar oras:aas: LWwasola; O - Kn3ao8ralyn2as:
bban nnga LLisbayoljan nur ya saylayoi§an nur Veslasl orasMat
burcbak.

Krizian ynzazigan 0 burcbak ositita 10°1uT 1w Ths1 Abo18an,
Yn1r-Bre§§ sionwiiga bo'ysunacb8an nur siay'acb, 1018a 30cM-
iah ya pi3tan kmslall (otonMan yinla<ll Wur uabwm e{8oblar
FVaida TooTazenanar, ren'Sen KyanhariiA toTtraMon ya
33Tilyalston 3ana8icbiar 13blaitlach.

3.6 - rasr.
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3.7-ra8Lu.

Ken48eno8pek(ral «/la* analw 3peklral cbxrxuwné renl8en
3peKlri(1a8l o‘nin8a azo3an atal8a osblula(1l. Bu 3peklral chy/ncibar
bk ewleTen: ucbun aloMcla oy eSallaycH. \5nwd%6 3pekid:gaéy o‘riu
eleklron ener8lyalannt8 Marul8 bo§‘Wa, by Mars Morll “onuw
a30$i(1a “mylLlla8icba 1Mopgaianags:

2n2reed4(2 —£) =2
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Bu yeréa v - renl8en gpek(néas: cbiziiing cbaslolasl; re —
eleklronnT8 Ta33a3s; ye- eleklronnln§ xaryach; b- Plank (101tly$l;
noya T- basbabkn ya oxirs: bolabar§a T03 kelnycbl bosb kyanl
sonlar. Bu m3nla bat 3pekiral cbii™Mu 1<3emillkalSlya ulllzb
ncbmn baror $lan<larl To<1(la uo‘11asb Tauza<38a Tnyoiis. KenlSen
cbl21alan-erwb5ton $pek!r cbizifian<an 30éba bo‘l$e<la nlarl
1<lenlll kal$lyala$b ancba Turakkab, cbuiba ko‘p larllbb $pekiral
cllPlqlar o‘raro u$lta-u$l UBVBM TMTKT. 8bmu bol$ xaloTn§
01(bT ob$b mcbun bb necba c!b21Maréan Moyéalanlsb8a 10°§‘n
kela<b. Bbou $buwb la’kl<ba$b kerakk!, bu vl<a eletenltn8
alron<l1a8l kltyoyly TMM1 anabr8a beyarb xalasb bertaychb.
K.en18en0-eT1$510n anabr nsmb yor<3arl<3a Saloenlar, 011718m8uI
ya enb33son uMMi<la arylarb$lb T TKT bo‘lta8an bosbsa
eletenllar arglawslb TUTKT. Kenl8eno-Avoressenl wu3u!
Tocl<3alatl parcbalataséan at”lasb8a bnkon beralll LU T8
lopl3b cbeSaras:: renl8eno-ab3orbaton veul ncbun - 10'3% (Tassa)
renl8en 3peklral tbcroanabr ncbun - HO®1-1 TK8/8T lasbkb ela<b.

2.2.6. Kenl8eno3peklral T iybony anabr wcbun xo3
(bblatclb) ren!8en nwlan bat, Wuroressen! (bckbatcM) renl8en
nwlan bat do‘Uanlklb TuTkT. Blrlarclb renl8en nwlannl
HAo*lasb mcbmn natuna anoéwn§ 3bl18a swilballl ASar Telall
natunat lekbllini$a, wbn8 o21 ancxd yarbasbb ba‘arach.
Mckbatclll renl8n nwlan aso3léa bajarbaél8an renlSeno-
mnoressen! laMb bMatcM renl8en rmrlarl aso3léa8l Tlsaéony
labbléan ancba a&alllklarS8a e8a. Bu umsuléa v2lmksl2 renil8en
3pekln-lronla e§a bo‘ltag8anb8l ncbun wbn§ 3e2mycbanbs: yuuon.
LLl éa lek$blulaél8an Toééa renl8en nayléa8l yakmmTéan xob
Joyéa bo‘18anb81 boi$ lajnba $oééalasbaél. Blros bckbartch!
$peklrlatt8 T ien3iybs: bMarclll 3peklrlatbl8 bllen8lyb8§léan
krcbbe, $bunT8 ucbun bat i n$mléa 3peklrlanb 3wal8a obb
bo‘lTayel.

Kenl18enospeklral Tluéony anabr bMarcM 3pekiral a3o$iéa
atal8a o$bMl8anéa TOoE€Ea nb”éon bban ren!S8en nunTng
Tlen3lyb81 o‘r8arla<b. 8peklral cb121alatT8§ TMlaa Tlenslyb§l
no‘28‘an$b 3barolll, natunanws§ kbnyoyly lalbl 3tSanlar8a
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bat bo8‘HL sbuTn§ ncbyn nlart bl3ob8a oM3b8a 10°8‘n kelacH.
Natunaéan w™an rem8en nurlart!ng sunsayrabr!

= 10f0'ld

len8lata bHan lMo<lalasb TMTKT (bu yeréa | « ya | -
natmna8a wub8an ya wnéan o“8an rem8en NWUrTT§ amen-
3lyWklam; u - ywinlA3btng Tassa koellli3lyenid; p - Toclclarn§
21cbl181; 1 - TogAa uayaHnT§ “aHNHSy).

Ix Cx
lcT Ccr

Bu yerga k - 3i@anéall matuna cbi2iaéantng T ien3iyHs:
a3o31(a “nbala aralanacH8an eTpw K Koelll131yenl.

3.2. 7. Mayxuw Tuslabkatla$b ncbwun sayollar

1. A10 T 3peKiroskopiyas: nuilan nrra8a asoslansan?

2Atl0Tr2a10r TTa, u gan(lay tausa(l(la 3biaHa(H? Oays!
vallar(la aio T 12azorlar 1alab ellbcH?

3A0T $peklroskoplyasl wmsullan san<lay alotlasb Tanba-
lan(la 13biaiiagis? LLar “an<iay yarllivii baaracH?

4.AloT gpekwroskopiyas: um3vHanga “an(lay ~o*28‘Hsb
Tanbalan 1$allbeH? Lllar san<lay yarMat baaracH?

5.Alan8a, yoy, ucbswn, TaukiAy bo§‘lan8an plarta yoréa-
T 1(:a aloTlarT alorla$h ya "o‘28‘al/Bb(ia sanéay bexHzalar 30érr
bo‘lacH?

6.0an(lay To(l<lalarT amipasb ncbun alanga, “~anéay Toééa-
lart aTalasb ncbun esa elekir yoyi, elek!r ucb”™mT a10 T 12a10rian
BHlalVBaH?

7.Alotlasb ya U0‘28‘aii$b Tambalan<la san(lay a$o$iy
Veikayiy ya KiTyo Yy Jarayomar $0ék bo‘1ach?

B.ALLIT-enii33t0n 3pekiroskopiyas: n3mTng TolllyaH TT1aéa?

9.AloT-ert$$on Mi<laalorlarnl go‘28‘aHdbTanbal! TTa?
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10 Oxars1 (amaliik) 3peklral cM21™Mar wwa ya wlar yanéay

11. 8peklral allaslar sianclay i18an?

12 Enis3ton 3pekMar Tlenslyl81 bMan alotlar 3ow orasl(la
sanclay bo§‘IMy/k bor?

13 boTakT-8baybe [en8lata3rt§ Toblyain wTa(la? Il
Yaneay Tausaclaréa a0 ‘1larla<H?

14 8peklroskoplk bulerlar wita ya wlar uanéay Ta3acllan3a
Ao Narla<31?

15.8MMaity eniisston 3peklral analAr sanéay atal8a osLLir/acin?
Spexlral cbl21slar sark3ay 1<3enl Wikalslya slLinacH?

15.M1péony etl33ton analrw atal8a o3Mn3b m3mllantng
ToMyaii wTana?

16.Alan8a &lotelnyasl mamwng ToMyaH, wuo‘llau/bl ya
1tkotyallarrt ayVlb benns.

17.Alan8a Mo Te1nyas: mvll sanéay eleteninar awilasb(la
Adlay bloblarnacl? By wavllla sian(lay yowllllar 13Vaila( ya wlar
Han(lay baroral8acba ui2(Vra ola(n?

18.Alan8awng MurllBM ~angay ya unt§ says* A8 11 a303ly
abarlyal8a e8a? Kiina ucbun?

19Elekir yoy! ya eleklr mcbunt a308lcla8l a(oni2alorlar
HAanpay eletenllani aslasb nucbun 13MalLE(11?

20.AloT-enn33ton araH<la awslasMar8a balakk beracHSan
Far<lay oTLLar Tay”*né, benlacHSan balakH nHnalar8a oMb kelacH
Yawunlannng old/ san(lay olHHBMTUTKT?

21.8pexlral balakH oTlLan wTalar8a bo§‘Hs?

22.F121k-k1tyoyly balakal otlan uan(lay natoyon bo‘laH
ya nlanii yo*soH3bLung Maww3ay cboralan bor?

23.8ernycbaM 1k 3bkalasl Wi Ta ya u san(lay Ta ’1urol: beracH?

24. AloT-ab3orbaton analr v/ nHna8a azozlan§an?

25.AloT-eTl33t0n ya akOT-ab3orbston wuar Traa bHan
aralanalll?

26. AToTt-ab3orb3ton uvHINg atOniiasb Tanbal(la wuanc3ay
VbikaY1y ya k1Tyoyly bocHsalar 300/ bo*1aé1?
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27.AL:01-ab50rb5kon  mavllla ymii™b sallawlw uanclay ullib
oH'b TMTKT? Bu uaHat(ias1 2arracbaiar8a “aniiay lalablar
mybacb?

29. AKOT-ab3orbaton umsmicla alan8a ya eleklrolertH atOrur
xalorlar TTa 'bHan lary “bacH? T/lartng “anéay alxalllk ya
KarcbLUklan bor?

30. AlOT-ab3orb3ton  voMMa uyangay nurlatsb  Tanbai
15blalacH? 11nT8 yanéay xusmblyallan bor?

31 AKOT-abBorb3ton msninT8 3e2umycbanb8i, seekHyHs: ya
amuH8i M akOT-erwsston sk Kllan 1aMe51ans.

32. AioT-absorbston msmkla roolfonnt§ rmrlanibbl ya yminsbl
TTa? Lar anaHr8a sangay la’s5ir ko‘raaza<H? Bu 1a’3lr uanéay
LLbob8a olta(H?

33. 81&iiy 3pekital anaHTLLl say51 m3nl bHan 0“1kazasb Ta”LL ?
A10T-e113510Nn m3nl bbanT: yok: atOT-ab3orbston vl bbatni?
Ne Ta ncbun?

34. Al oT-ivnoresselll anabr LLITa8a azo3langan?

35. Kenl8eno3skopbc anabr msllilan LliTa8a aso3lan8an? Xo3
reLLISen rmrlan vsliabbbruyclL rurlarclan nbnas: bban Maruknach?
1arLLIng sanéay 1TkolLlyallan bor?

36. Kenl8eno-enb33ton, renl8eno-ivoressenl: ya relligeno-
absorbaton anabr nsnban o‘xaro L Ta bban MNa™analll.

37.0]e-elekitonlar LUta? Llar uanéay w8ninllE ne8izbit
lasbkb elalll

38.5iainy ya Tla<lony renlSenospeklral anair uanbay
bajanla<b?
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1yBOB
KObOKOMETLWVA 18LLJT1.AK1

Kolonwelnya Telogl 1795-yl V. 8eyer§in lotowéan lakHI™
urr8an ya absorb3™on anall2nt§ oécHy Telocllan(lan M3oManaLll.
Kolontelnya Telocllarl lek$brlayol8an enlta bWan 3ranllall
enlrtatn§ ran8lanw $ol$bin$bsa aSo$lanan.

Har bk Toéna eleklrota8tl nurlanl$bt wila(H ya “aylaracll.
To‘l, T vrmnH8L 400 éan 760 TTK 8acba bo‘18an (Ko‘rtmycli
yorn§‘Vk) nurlar$brt ywii$h uoblllyal:18a eSa bo‘l8an baTtTa
Tofclalar enltalan ran8l bo‘lad/

EnlTa rans: uancbaHk anymna bo‘l3a, ayT eniTaéast TOE€a
yoki tonnT8 kon$emraifiyast $buncballk kaita bo‘lalll AS8ar
lek$blnlayol8an ya $lanéall enltalatT8 rans: blr x1 bo‘l$a,
maréas:t To<lclalart§ tluéon bat bt X1 bo‘laH éetakcHr.
Btobann, ran8/ “mymp bo‘l8an lek$blrHayol8an eninat
$nynllth, $laclarl erkTa ran8i8acba kelltl3a ya iek3barllayoi8an
en!Ta necba barobar 3rynl11T18anH§1w bri8an bollla lek$bT-
layol8an erlracla81 en8an Toéaa (ton) niiygonT 1opl$bTUTKT.

Kolontelnya Ttelo(H “wmlMa o2 Tlséorla81l ToE&Makriw
atslasb(la TloyclalanibacH Bw telo(lwn8 smlayH81 3bunéakl,
anaHTT 0‘1ka213b ncbrt kat ya*l kerak bo‘lalll bunéan lasbuan
aralanuycll TolMan! ajraHb oW13b 1alab aLllnTaycH.

4.1. Kolontelnyanln§ \urval Tel"o/1an

Ten8la$blnsb TelocH (uyallat wualnA«lw o‘rS8arin$b
TelocK). Tvbl Hrida bo*18an 3LLn(1r8a smnyM8an enlta8a ymsionclan
paraSanéa utn8 ran8nTt8 “yvuHs: 3uymaK sallaTiaing
balarél181 (saHnlA81) bllan 10°8‘n proporstonal bo§‘larsbcla
ekanHS8li Ko‘rlsb TM TKT. EnlTtalaréan bT slayantn§ uaHm/s:
(1am ) o‘28arirtasclan, [MekrclUstwii (1{ewb. ) 0‘28anTh
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3slm3a/T ya leksMnlayolSan en'walar ran8lwn8 “mywvyHWan
orasMa™ "a™ yo*solllanl, ya’w iKkaia enliua ran8wiwug amyitHs:
blr-blnfa (en§la$bHnla<H. EnHnalar “aliawlanTtng uaHNHKlanw
ya 3TanéaH enHna kon3seniras$tyasHH bH8an bol(1a leksbkllayol;8an
erke<la§l awslanayolSan woééa korsenlralslya5inl blsoblab
10p13b wiwnkw. Bunéa ‘myl<3a8l MNormla<3an Moy<alanlsb wmwkln:

$1eks3l " ~rek3b. ~ ~3Canii.' ~3Canid.
YOK1 .
_ MlanSlarcl
bcekall KEK3K

4-ra$T. Synbok” kolonTe(n ya nwng (nall :
1-$(akancbalar; 2-opiik $bbba<lan ya$a!S8an sLLh<iriar; ~-oplik 5K1eTa;
4-okulyar; 5-09 ekran; 6-Yini; 7-ebkala; 8-beobla$b ncbun notuk.
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Enlwalar(3an bw yayaiwng saHT1181 o‘r8ariilMsb yo‘H bban
lkkala enlTa ran8lan umyvub8irt len8labblblSb kowonTelriar
éeb alala(b8an Tax51n5 asbobkrba bajanlach.

Bynbok3 kolorbrieln (bobn3b kolonteln) ban [loy<lala
nr8anéa atarou, nalyalar obna<b (4-rasr).

Ayunbok3 kolonTteln bban 13bla%<3a leksbrlayolpfan ya 5lan-
bain enltalar 3bakb batéa o‘lcbarlan bb xb kymye(a (3lakan-
cba)lar8a 30ltach, ular asbob8a Joylabbltla<H. Har ugySl kymyela
lepa318a 51028 altay<b8an 3Msba 0‘rak 0‘talll8an. Maxau3 yTinar
yorcbHTba 3lakaricbalanb ko ‘lanb, 3M"ba 0‘2aklanb mlar8a bobnsb
yok! clbuamsb TMTKT. Kymyelkalar 1a8:18a aylana<b8an ko‘r&m
0‘Tabl8an bo'bb, yorn§‘Hk ko ‘rSu<lan uaylanb, 3lanclar(;ya lexslb-
nlayol8an enltalar orugH o*lach, 50°‘n8ra 3Msba o ‘raklar8a LLB<H
ya Tax3u3 pnrralar(la sr8anclan 30‘n8 kuraiiyYcM8a Ko ‘nnach.

Ownlyarcla8l ko ‘n5b Taygow cbatelll bo‘yicha kKi8a bo*1T8arn,
ran8bbng “myuabs: LLrbcba bo‘18an yanT bobalarclan btoral. Cbhap
yanT bowra8a 0‘n§ kywyela<la8l erbta 0”ab o‘lacH8n, o‘n§yanT
(loba8a e3a cbap kynyela(1a8l erbra oruaH o‘1aé18an murlar yebacH
YT1War yor(lanb<la 3Msba 0‘2aklanbn8 Kywuyeiaiarcasi erbrtalarSa
bobb 1vumsb HalallBl ya enltalar uallanbantng halan<lugl o‘r8ar-
Itla(b barm3a bekba yanT <3obalanbng bb xb rang<3a bo‘b5MSa
emsMla<H. 8burlan 30M8 3bkala boylcha enlrtalar wdlunbbng
Ealanclb8l Meoblab lopba(b ya 3la3rl enlTaTn§ Konseniraisiyasi
ynpon(la kelbrb8an &rtula orab lopba<3l

8lanéarl 3enyalar TerixH. Bu Telcx3cla Mia 3la3rl enlta
layyorlanTay, Tballl aMalana(HSan ronTng Konsenwrawstyas: asla-
3ekw arllb boracH8an konBenlral8lyalanSa e8a bo‘18an (bb-bTéan
konBeniral8lya8l 10-15% 8a Ma” ubacHS8an) 10-15 3laclarl enltalar
112bl layyorlarie<H. Tek8Mnlayol8an eniTanbi8 rans: 3bu 3langarl
enlTalar ran§lan bban 3ob3biinla(H. A8ar lek8Mnlayol8an eniina-
wn8 rans: 3la3rl envina rans: bban bb xit bo‘133, wnba nl1atT§
konBeniial8lyalan baT bb xin bo‘lab. BorcH-yw, 3ralayol8an
en!Tawng rans: bckba bb-bTt8a yaut 3lar3rl natvnalar ransi
oraH8 1clabo‘13s, blay Holla<la konseniiaisiya o ‘rlacba aninenk
LhyTa! lar2l<laMsoblab cM arbach. 8larklarl senyalar telo<Hcla yans:
layyorlan8an 3lan<3arl envinalar<lan ["oyiakT3b brbn.
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4.2. KolonTe(nk LUrla$b Te(ol1

Bu Tedo(l<la atulanmycbl tonnT§ aTy niséont 3asloycln
vi(rlansan en!ta5l TayyorkowH. Atalanayol8an enlta rans: bllan
sTaréar! en(tatng ran8x leksblla(i. 8lanclaxl en!taT reaSenllar
aralasbrazl8a blrlan8an enlta f0°3blb yo'b bllan layyorlana(l
ATU1a5bT bIT X1 o*icboy 311T(1r8a leksbiulayolSan erflTa 3o/wb,
n3in8a boalM ullinacH8an rea8en!largan Ta ’1nt rurclorcla s0“5bibcH
Mazalan, a8ar leksbiilayolSan enlrtacla fFe3#onlan bo‘l, u3ii8a
Tlral l1aslola ya atToTy ro<lar(l uo‘SbibcH [Mekrelld 3rclrSa
3nngall eniina layyorlasb ncbun gl3llliangan 3uy ya reaSenl (nira!
l1a3lola batcla aTTOoTy ro<3iAl) sobracl Bylelka<lan lek3bT-
layol8an enltatng ran8i8a lenSlasb8uncba Llrlan8an erllTta
(Fe3#onlan bor en!ta) ~o‘3lLilalll TTirlan8an eninnanT§ 3ariianSan
ba]nin byvrelka(lan MsoManalLl. 8lan<3arlenltanT§ 3ardan8an Mynii
ya MMn8 larlabkia8l 0 10nnT§ komzenlral8lya51T blA8an bolcla
lek5bMlayol8an enlta(la8l artylanmycM ton 0 LUN§ nituéonT
Mboblab KplSb TU TKT.

43 .8u\(1as1 (enw™ wiy(tonni kolonTte(nk Te!o/l1 (1en8a$b(wsb
TeXocb) blan anylayb

AuLia5h deniir (L) rowwiung Sml&5abi5M /610la Bian 3ans rargll
KoTpleks boell slLBMSa a505lanan bo‘bb, enlta ran8TT§
Amvu/ler Saycla8l leniviniing niisiéon8a BHo8‘Hsa bo'laH AllklaSb
Oyubok3 kolonmelr biln bajanla<H AnaHx 0°ka2i3b umcbun
SLLSSaHIST Kli3lolallh8 10% H enHna51l ya atniaklLIng 10% H
enHna5b1 kerak boTalll

g(an(iar( en(ta (ayyoHask. 0, 8636 § aTToLLy - leniir (LLI)
avHa! kmlavol(lraH MH4Fe(8C>4)2*12H201 Hir LikLIMan8n amy<3a
enllicH. Bu eniinaéan plpe(ka Biian 1011 oHb 100 T1 ba]TH oTcboy
Kolba518a 30HLb, <3illagn Svy uo'5Vb enHna baid kolba
be181518acha yeHcarl aeH. 8(anclar1156cM enHna anaHXx o0 “ikaz MacHSan
Kuw layyorlanacH.1 T151anclar(; enHna 0,01 w8 Fe(M1) sac’aycH.

AnaHr NUBb (arHbn 50 1518 Lo icboy Ko1ba518a 10T113kcLL
Jararl enHnasMan SoHb, mSHSa 3HosaHsSH Kislolallini§ 10% H
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en&nasiian 10 M ya atrwakwng 10% W enimasx<an 1o T!
Lo“3iad

Bosbsa 50 11 &18mH kolba8a plpelka bian 20 11ex5biilacl/8an
anygan 30/Tb, wm3in8a 10 T1 3ulosalM k15kMatng 10% WU
enmasifanyaarrraknt8 10% Menbnaslclanbat 10 11 "o*3Mladf
lkkala kolbaga8l layyorlanSan enltaTn§ ransi blr-bli8a yaurt
bo‘V5bllorlr. A8ar lekSbMilayol8ar> Snylung ransi anymuro”™ bo*1ss,
bwnclll kolba8a yana 1011 15:bl Slanparl enrtaéan uo3bitacl
Ax”1cba, borlLlyw SlaclarleriiTaTtn§ rans: uyynaros bo‘15%, nnéa
bTncM kolbac3s8l eriiTa fay'aclan layyolaracii: 0‘lcboy kolbab18a 4
T1 15:b1 Slaclarl erkta 3oMwb, u3ii8a 10 11 Svllcba/ME Kiblola
enltabl ya 10 11 arwwak erirtablclan ~o‘3Mlad/l 1kkala kolbacla§l
enlralarMng rans: cleyarll bIr X1 bo‘5M8 enS5M18acb, bar by
Kolba8a c/blLLIanSan 3vy ~o‘3Mb, en!Talar ba]nm bel§l18achba yel'ka-
/e

IkkTcM Kolbaga layyorlanSan lexkbblnlacl8an enltaclan 10 T1
o/lb kolonTe!r kymyelasl8a 3ol/imacii. Bosb™a kymyela518a yan§l
layyorlan8an biuncM kolbaga815lanc3arl ennnaéan 10 T1 sonac/ya
lek5Mnlayol8an enltaMn8 “ayai balanclLEIM o‘28ariinb opiik
Tnyorana! bolain8a kelinlagn AMplasbM Slaclal en!taMng§
HayaiiM bar xH balancLLilan bitan laxrorlaracil

TetuMn§ rMugon upy!cla8lcba Mboblarac/t:

Bu yercla: Y-<10‘5M18an 13bcM 3larlarl eninaMn§ ba]T: (T1);
V1-aMsla3b ncbyn 0118an leksbiiilacl18an Sy bajrM (T1).
01M8an nalualar Jaclyal8a yoritalLl:

4-lagyal
TIr Taéh 1ML 1 [exsb, Bri(Fe) 1xob
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4. 4. Molekunlyar 8peklro$koplya usmiian

Teksliinla(1x8an wocka enltazlgan o‘l8ancla eleklrota8tl
marlar  imermsxyHSXmxn§  0‘28ansbax  0‘lcba3b8a  aso3lanSan
DEXar& Tolekmlyar absorbsxon vsmllar KkabX. Molekulyar
eleklrota8nb nurlanb ymbb, pa3l enerS8elxk bolalclan k3bon
ener8eik Holax& o‘laH Molekula yu!8an orii\cba ener8xya ntng
(€branoab, aylamxsb yokx b8arxlanTta emer§xyalarxt o3blusb8a
3ariianaéx, aynT bollarcla e3a xkkHarcbhx nxirlar bosxl o 1a(H yokx
TokTXyoyxy "arayon 3o<Hr bo*la(H

Mobba yulacH8an mamx8 I8 ya yulli8an oriiucba
ererSiyat o0‘28an3sM wmsnllarl8a Ko‘ra Tolekmlyar ab3sorb3xon
vullar “myxba8bar8a bo‘1tach.

-/olokolonTe(nya leksbrlayolS8an ran8b enina ran8xnbxg
Tlen3xyH8XT raxd@ 3lanbarl; enlta ran8ixdE bliemsMx™ X bbarn
&»loelekInk nsmiia lawo3lasb8a azo5langan;

-$peklro/o{foTe{nya ywiisb 3pekirlarbb at"la5b8a Yokx
1eksMixiayo18an Toééa ymb3b e8n chx2x§'bxMB TaKbXTXXTx8a
Tos kela(H8an wual’xy aty l1lo'Ma vumBx<la8l yormn§‘VKnT§
ymHb3bTX 0‘lcbasb8a a5051an8an m3nl. To ‘LM nruMx8x8a bo§* Hy,
rayxsMa 3peklrololotelnya spexkirMn8 Mlrabral3ba (LiB),
Ko‘rMuycM (K) ya Minkprb (0K) 5Sobalanba8l spekiroloio-
Telnya8a bo‘lta(/.

Moleknlyar yvH$H $pelOrlaTT8§ keHb .CbwvpsM. ETx33xomn
3pekMar TO€Ea TOlekmlalarx aloM(la alotlar ya xoMar8a
parcbalana(8an yuuon letperaluralarcla olMa(l.  Kurlat5b
spekirianga parcbalanta8an 2arracbalalwiM§ TolekMyar baslalan
1xat bo‘/bM8a Maratay, bu 3peklrlar asosan aloTt ya toManbn§
speklrlanM batéa natmnanM§ eletenlar lakiHMVL aM™Masb
ncbun lMNoyla<larla</

Yusb 5SpeklrlanM ol5b ucbun TtobbaM yorn8‘bk Tan-
balan8a KTU"b Kerak eta5, 4 yeréa u yuson letperalura
1a’'5¢Kla parcbalaMb kellBM TUTKM. 8pexircla8l cM21”lanbng
ba5lalan, Tobéa Toleknlalarbbn§ obalclagl Sbarollléa bo*lacbSan
uyl bara]alanéan ~o‘r§‘ainl18an bolal8 o‘H5M8a 105 kela<H 8bwm
3ababb erl55t0n 3pexirlar<lan lara ulllb,  ywmiieb Speklrlan
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TocHawng Toleknlyar LLIBM orugll auwlanacll ya absorb3ston
anaHx azo3an Tolekulyar anaArcHr. bekT keyln§l yauiiaréa ymiisb
3peklrlanéan al ot aratHe:r mcbun Noyéalaunb msvH payéo bo‘lH
(AT ot eT15510N anaHr8a garans).

Molekunlyar 3peklrlar aloT 3peklrlan8a T3ballan ancba
Turakkabroa ya LUrA-Hgran bo‘ladH cbunki TolekmlalanHng
HI2L1Bb1 aloT HI2LBBISa uaraganéa ancba TurakkabroucHr.
Molekunlyar 3pekH-lanHn§ bosH bo‘lBbl ya HwiBbHH LBbunlll
oHsb ncbun Toleknlalar orHsicba ener§lya yml8arla uanéay Kbki
barakaHar 30cHr bo‘VBM TnTk1nHS81w anlulab o/i3b rarvr. alotlar
Lo‘28‘aHl8ancla so0‘sMTcba ener8iya elekHoMar barakaHM
0‘28ar!T3b umcbun 3arvianacH. XuitcK sbluHnSclek, Tolekmlalarcla
bart eleklron enerS8eHk clarajalar bo*lacH Bu <lakyalar lasbal elek-
IroMarMn§ 1o0°28‘oH18aMpa ya<lrogan urourol, orbHalar8a o ‘HsM
Mlan bo§‘HN T/lar lablaH JWaii(lan aloTlaTT8 ener8eiik
Jarajalan<lan Mars yHraycH.

A8ar Ta’lut HOHUM wLLIVEI(1a81 mwlaMsb Toééaéan
ynlliTay 0°‘13a, bcla Toééa TolekmlalanMng enerS8eHk bolallan
o‘r8arrtay siolayeralll. A TT0 a8ar nwlaMsb, ya’M nw ener§lyasl
ymH13a bu ener8lya lMasial tobkl baraka! vncbun 3arvianalll, bunHa
alot yoW TolekmlanHnN8 08‘HHK Tarkar:i Harakal312 solalll
AlOrlar<la Taya! eleklroMar8lna icbki barakaMa bo“la<ll
Moleknlalaréa e3a bunclan Tasbuan aloMéa L oTbTTa
Tuyorana! bolaH yaaTtiia lebraVsM ya buHT Toleknla o‘r o~1
aH-oliga aylaMsSM TU TKT.

Barcba barakaHar ener8iyaMn§ eleliiron, lebranta, aylanTa
éarajalan bosl bo'MsMSa oMb kelalll 2arracbaMn§ Tassas!
Hancba kaHa bo*13a, nn8a bo§* V1 bo*18an 10°15M 3buncba LI13"a ya
kklla 50‘3bM <larajalanHn8 ener§lyalan oragl<la8l ars kioMcTa
bo‘lalll E)etak, aylanTta barakaHaMsb éarajalan Mr-bTt8a Juéa
yaaT )oylasb8an bo‘b, nlaTtT8 Mr-bTt8a 0‘HsM wncbun kat
ener§lyaM lalab sHMeLLL Tebranta barakallaMsb <larelalan
oralarla ener8iya lars! ancba8Ma kaHa bo‘1all] cbuMa barakaMa
alovkla akOtlar yola TolekmlalarMng KKMK Alstlan 13blliok
elalll Molekmlalar(la elekHon éaralalatlng bTéan 1KKTCcM318a
0‘i3b ncbun e3a alorlar<la8l 3M8an Ko‘p ener8iya 1alab ullnacH.
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Molekmnlawng aylanwa bolail o‘r8ariinsb wmcbun 02
enerSrya rawr bo‘lagl ya v bIr ya™lwng o‘2la lebranta
barakaiwl, aynlssa, eleklron oYmMuw l1a'tTla$bh vcbun Tuiia™o
orik allam. 8bu sababll &sal aylat3b 3pek!rlarl, ya’wu
Toleknlalarwing aylaunb 1e2H&WNS o0‘28amsbl bllan bo§‘
bo‘18an 3pekMatl18Ta ob3b TUTKT. 8ol lebraunb 3pexlrlariu
oMsbmng 1kyl bo‘ltayal, cbunki iebramsb éarajalanw ~o‘28‘a-
m3b ya™iHa Tolekmlalarwng aylausb le2Mklan baT o‘28anb
uplac/l 8bwn 3ababll aTallla lebraib—aylaiisb 3peklrlan bllan 13b
yurLLhags.

8ol elek<xon 3peManin Tuaso o/b bo‘ltayal. Eleklronlar
bk po8‘onaclan 1kkrcbl318a 0‘113Maa TolekmnlanT8 lebranta ya
aylawna bolal/lan o‘r§arag: ya vcbala barakal LLINTn§ o‘28ansbl
blan bo§* iy bo*18an 3pekdrlar kuralllaa!.

beTak, nr  kyankan yull8awpa 2arracbawung  icbk!
erer8lyasl ko‘paya(l1; bu ener§lya canacbaiung aylausb ener-
81ya31, alorlarwng lebraunb ener§lyalan ya elexklronlar
barakannTg ener§lyalangan lasbki1lopacH:

¥E = Yeay+ Yeieb+¥eel

Bunéa: Yeay-aylawsb ener8iyasi, Yeleb-lebraw$b ener8iya$s,
Yeete1eKiion energiyasi.

Molekmla icbki ener8iya3TT§ bar bk 1vn kyanl xo33a3l8a e§a
ya Ta’luT ener§ellc bolalarung y1§1<5131 lar2icla yok: 1e§13bM
kyanl sonlan orsal lay3liiauBbl TUTKT.

4. 5. Ayiani3b 3peklrlan

Aylausblla8l o‘iisblar enerSiyas: woblt bo‘l8anl8l mcbun
aylaTsb 3pek4nwng ener8iyasi bat kolLK o ladHya 3pekii uro™
Thay2l ya 1MerotO'1aT 3obalanla (A> 50TKT) oylasbacl
Yen8I Toleknlalar8a xo3 aylaunb 3pekitlan 0, 2 - 2 T T 30balia
payllo bo‘13a, 08°Ir Toleknlalar8a xo3 3pekMar urun 1o°LTA
30ba8a 3llily<H Ma3zalan, xlorolort TolekmlasMa8l 3pekii 1 -3
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3w *0°KpnH 30ba8a 3oyk3balll, cbunk! xlorolorww Tolekn1a51LLing
ayiawsbi blr bunt 37w N ayialwsbigay uarabsb! kerak.

Ho511 bo‘laél8an $pekir aynw alowdlaru ewas,  balkl
xlorolonn woleknlabln 101kl 1&clalacll- Oa25lwon bolalgan
50K} Yol Aali”a Mara8a oYpanéa woleknlalarnT§ erkT ayiawsM
cbeklana(b, 3buwn§ ucbun bat o‘Vebiar 50T KaT bo‘lach.
0 ‘bsblar soTwn8 KaTbsi aylanl5b 5Speklrlanclan anabbk
Tagealllarga Moyclalanl8bt bat cbeklay(H.

MoleknlanT§ aylanl5b 1e2Hs1 orlAsb! Ban MTn§ icbki
ener8iya3: orla(H ya éarajalar orasiéas: Tasola baT Ko‘payachb.
Molekunlart blnncbl <larala YE1 <lan 1kkincbl1518a 0‘1ka213b ncbun
¥E1 8a umbalan ikki barayar Ko‘prog enerS8iya lalab eHla<H
Madnecbl ckra™ackn mMcMncbisi8a 0 ‘1kazisb ucbun e3a ¥E1 8a
ubbalan ncb barobar Ko‘pro™ ener8iya lalab elila(H ya bokaro.
3bunéay b 10‘8biu éarajalar orasl<la8l ener§lya a1 aylaunb
kyan! 3ownT§ orisLLl bHan 1e2<a oilLl ora(H:

¥Eo»¥E 1-»¥E22¥E1) —>¥E3(3¥EQ -+¥E 44¥EQ

Aylawsb <laraJalan orazlcla8l ener8iyawing Marw“mga KtobkTa
bo'laH  3bumwn8 wmcbun xanio xona “etperalllrasMa bart
Toleknlalar bk-bw bHan HKO'anasb8artéas: KTellK enerSiya
nlarwn8 aylawsb clarajalanw “o‘r§8‘aiisb8a bltoya VA
3bunéay dalllb, o0écHy Iletperalllra<la ko‘pcblUK Tolekmnlalar
LLrHcba lerHk<la aylanTta barakal uflacH Molekulawing paslroc]
aylatsb <larajalarl§&a 0°2-0‘2<lan o‘isM ya [olonlar ajraisb
KaT<lan-kaT 3ocHr bo‘laH ya nwurlawsb 3pekManw OH3bLUMNg
1TKkoTyain boYrtaycH. MoleknlalatT§ aylawsb leeHs: oéaléa
ular 1o0*na3b8anlancla8ta o ‘r8aracH. A TT0 Toleknla lolon ywHb,
ywjonroc: aylawsb <larajabl8a 0 ‘M3bl TU TKT. Bunt§ ncbun Molon
ener§lyab1 1kl aylawsb éarajalan ener§8lyalanwiu§ Mar8a len§
bo‘IBLLI 1021111

Aylausb 3pekilanw 8ar bolaMa8l Tocl<lalar<la Kuraii“b
TUTKT. 8uymsa ya uallla J13rlar<la Tolekmlalararo bo§‘lamsb
Tay)uclLI8: ray Tolekmnlalar Tninasio aykntaycH yok: aylami8il|
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kucbW katay8an bo‘1aél; aylanibH éarajalarl brr-brclan Kavia Mary,
ulllb, auiy, 3pekl T oH3bnT8 Mo boYTtayLLl.

TerslrHnycM nkka Toleknla8lT parcbalartay 8azsiTon
bolal8a oYkaz13b ya 3pekln T8 uroy, HLLbkpr 30baskia 13blasb
ulylnH81 aylanTa 3peklrlaréan MoyclllaT3bT Juéa cheklab " o‘yacii.
KeyTs: yadaHaréa Tlkrolo‘larlar sobaslla aylanTta Spexlrlauil
racHolexTk msuHar blan oVBb rTkoTyai (raéloSpeklro5koplya)
payéo boT8anls1 Tunosabain blan wularéan [oyéalatsb
Mrtuncba kenSayLLl

4. 6. Tebraw$b 3pck(rlan

C)o‘28‘aiilta8an Tolekmlaéa barcba alotlar brr-br8a 13-
balan Ta’1uT bolalw e8allab Liralll ya B bolal 5131eTawing eng
VicbHc polernslal ener8iyasi8a 103 kelalll 1kkl a(oTWl Toleknlaéa
oéLLly bokMa ener8iya en8 kaT bo‘lal ASar Toleknla8a mwng
KHnyoY1y bo§‘lausb erner§lyabl Yek,T éan Katrow £0°‘3bHmcba
ener§lya berHsa, nnt§ alotlan Tuyoranma! bolain alroiiéa
lebrarac/l. Bunéa T1oleknla8a "ancba Ko‘p f0°5brincha ener8lya
berl18an bo‘ 15, lNebrawr*b atpHlnclabl 3buncha kalla boTackl

Molekunlaw f0‘r§‘ailwa8an bolaléan en§ yasw iebram8sb
daraJabl8a ya brnclll éara™agan 1kkrcbl518a o‘Vtazizb mcbum
laxTtTan bH XM ener8iya 1alab eitlaél. Halllokr en8 yauy T lebranta
barakalari L0‘2§‘alisb ucbun rarany ener§lya baT Tole-
knlalaTT§ xona letperalurasicla§l KTelik ener§lyasilian ancha
Kalla bo‘lalll 8bunTt8 wncbun oWy Bbarollariia ko ‘pclUk
Toleknlalar eng pa5! lebrawsh viaraja5l(la bolacH

Blpol ToTeni8a e8a bo‘l8an Tolekula lolonlll ywiib, yu-
Honrck| lebrallbb éaralasi8a oYislLl TM TKT. TebrallBb iara-
Jalancla o“VBb wpi<lal kyan! solll 1k}al bH bHHKKa o‘r§an5LLILL
lalab slMacH, ya’ll iiua! en§ yauTt ~o‘r§‘al8an iaraja8a oTisLL
TMTKL . Tebrar3b SpekirlartHHoBb baTt ancba Fy T.
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4. 7. Moleknlalaralluf spekiriari

Alowlarwng 3pexirlan<ian lun raYl8kcla wiolekmlalariing
Speklrlarl ancba wuakkab bo‘Hb,  wular eleklron, lebrausb ya
aylaub ener8lyalaréan (asbkl1 lopacH 8buwng8 wucbun balu
woleknlalaTwg so‘r§‘alli8an bolalMa8l ener8iyas3i $bu mcbala
ener8lya yi8 ‘L(H#8a lens.

AYE=Yeye+¥ey+¥er

Bu yerga Ee, Ey, Er- wo$ ra¥i$Ma eleklron, lebraub ya
aylaw$b ener§lyalan. Bu ener§lyalar orasléa8l wwmnoszaba!
Ee>Ey>Er bo‘18anH81 mcbun bar bIr eleklron ener8iya$i8a bb
necba lebraufb ya bar bb (ebrawsb ener§iyasi8a bk necba
aylaws$b ener8lyalan 10°8‘n kelacH 8bu 3ababH baw, aSar alow-
laréa elexlron aw” cba$lolaH [olonw ywiib ya8ona $pexlral
cMiisil bosll uHsa, wolexmlalar<la elek!ron o‘ii$blaTT§ TUrak-
kabHs1 LIayH 3peklral yo‘lak bosl bo‘laél. 8peklral yo‘lak
Ko‘plab yauw Joylasb8an 3pek!ral chl2i/Mar<lan i1borai. Har bk
Toleknla yok: mwn§ (arkimy ul3tTing (bTk3tona! 8urmb)
yo*laklarl Ia"™H bo‘18anH8l bol3, bb Tolekmla yok! £unksional
SurvbriiKlanchislclan $bu asosck Marmlasb ($uAanaHrl) TUTKT.

8buiu 1a’k1élabb Kerakkl, barcba Tolekmlalar bat lebrawfb
Was1211 $pekirlanS8a eS8a bo‘layennayél, lebranSanléa (Hpol
ToTennan o‘r8araéi8an Tolekmnlalarcla8ta bunéay $pekliral
bo‘1aél. Maszalan, 1K 3pekirlariu HC1, KYr kabl Tolekmnlalar bo$H
AbcH ATT0 bt X1 alorlar(lan (asbkH loplan N2, Or 31nSan
Toleknlalarga lebrausbuing 1K 3pekllan bosH o ltaycH.

Ikl alotH Tolekmlalar lebrarlsb yokl lebraufb ayla$b
$pexdrlanwng webalan $ockla bo‘H3MSa sabab 3buk!, wlar 1l
yagrolarw bTKiTycbl chi2ia bo‘ylab lebrarecHlar. Bunclay
Toleknlalarcla lebrawsbnt8 1k}al Hir Mili - yalenlll lebrausb
bo‘Hbl TMTKAN, bunéa koyalenl bo§*lanlsbH alotlar oraslclagl
Tasol a o ‘r8aracH.

Ko‘p aloTH Tolekmlalar<laaloTlaTT8 bartrtasllebranacH. N
la alorlarclan la$bkH lop8an noclLiy Tolekmlalarcla iebram$b
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erkTlk (laraJalanwng 3o 3Ne6 8a len8 bo‘ladl] clLUm HsMa e3a
3-5 8a len§, cHukT ularcla blida lebrat$b erktlk éaralas:
yeu$brayc. .

Tebrar$blart Klasbll/kal$lyalabbcla, oaMa, wlar yalenll
Mebral$b batéa yalen!$12 lebrat$b8a, ya't (lelortal$lon Meb
ramsb8a ajralllaél. A8ar Nebratsbéa bo§‘laTt$b reurbsi 0‘28an,
bo§‘lar$blar ora$igasi burcbaHar éeyarb o‘28artay ”ol$a,
bunéay lebrar$b yalenlll lebraril$b éeylMach. Yalenll lebrar$blar
v barin bMan bel8Manalll Bo§‘lat$blar ora$l(la§l burcbaklar
0‘28aralli8an lebrar$blar ucAeritiir yokicle/ortallon lebraTMar
<b dalacb ya 8 barii bMan belSManac 4.1—+Fa$taa  3uy
Tolekmla$ltn§ nortal lebrar$b $baxllan kelllnl8an. 8my N2o
cbi2kys12 ucb alotb Tolekmla bo‘l8aTt mucbun ntng lebrarsb
erkTik <laraabl 31-6=3*3-6=3 bo‘lalll Ka$r<la8l $lrelkalar
yalllolatT§ Tuyoranal” bolaii(lan $lylsb yo‘nab$brl ko‘réalalll
4.1-ra$r<lan ko‘nTb Mnbcllb, Mebrar$blar nalua$iia O-M yalenl
bo§ lat$lwiing wzwillk: o‘r8aralll, >X>K burcbak e$a éeyarl1
o‘28artay(W. Bular yalenll MNebrar$blar ¥1Ya yr LLF. 4.1-ra3t, b
<la aloTlaTtT§ lebraufbl Ne)X Tolekmla burcba8tT18 0°‘rga-
n$bl8a ob kelA$luwi Ko‘r$aiil8an. Bunéay lebraub cle/orTalllon
(ebraTsk geynalll.

Murrakkab Tolekulalarcla alotlarwing lagl kicblk Survblan
$biirolana8l lebrar$blatl baT Ko‘rfai$b TUTKT. Bungay
lebrat$blart§ polo$alan Ta’lmt 8SurmblarS8a T0$ bo‘Vb
Toleknlaw $bm wmrga8: lebrar$blaréa 1$bllok eltay<8an a$o$ly
LU$ST1 bwkslll o‘r8ar8arcla bart lebrauffb cba$lolalan kKaTt
0‘28racl. Mazalan, Turakkab Tolekulalarga m8lerog, Ki$loro<l
yok1 arol b/an bo§‘lan8an yenSW yogorog aloTwing yalenll ya
pelortai$ion Mebrar$blan i 08‘1lnoy alotlaTtT§ bolaii8a KaT
(a’$r ko‘r$aagr 8bu yogoroa akOT1 blan yalenlAl bo§‘lanTagan
n2ourou<la8l alotlar mwun§ lebrardbl8a yana bat katrou a$ir
elagl. 8bu 3ababpan latyoyly blr|ktalatT8 yumiisb 3peklrlanéa
8- N, O-WN, WN-H bo§lan Tay)mclUsT wlarnu yalenl yoki
pelortal3ton lebrausb polozalan8a “arab at”lasb o3on. Bu
bo§‘laurblarl bb-brgan My ullBb o3on. 1/1aTT§ Tabalalan ya
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yoéoroé aiori buan bo§‘1aiu3n kucblar bar X' bo*18anHs:1 3ababb
cbazlolalar! baw LirlAcba bo“lad/

4.1-ra$1. H20 Toleknlalan norta! (ebranl$b sbakan
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Bunéan iakbuan, cba8lolalawlng or8ina 3iyi8ani8a sarab
m8lero<l,  Ki$loo(l ya aror bo$bua sanéay alotlar bllan
bo§“1an8anb8uu baw anluyla$b WNTKLW.

Tebrawsb $pekMari(ias: ywinb3b polosalanung T iensiyHs:
azo3an bo§‘lawizbnTtg§ (Hpol ToTenHS8a bo§<H. Ma$alan,
laMal klcblk c/po! ToTenll s-s ya 8- bo§‘larsblar bo‘laclAan
(o'ylng8an w8leyokorocllar wmcbun Ko‘pcblUk polosalatT8
T 1en$iybs1 kala bo‘ltaylll Kisloro<IH or8atk bTkTalatTt§
(ol ToTenin oéaMa Ka«a ya ymHsb poiosas: Tlensly bo‘lacH
802 T01ekmahi(a (4.2-ra$t) yi8T( (Mpol ToTen! yo‘s ya u
$TTenk yalenl lebrar$blar(la bat bo$l bo‘bmaycH. sbutng
ncbun yvH$b $pekinéa 1e8:1$bHpolo$antntan bolray(H.

AnH&BiTTeink yalenlH vya éelortal$lon  lebrawsblar
Toleknlacla Lol ToTelll bo$H bHo‘V$bl8a $ababclll bo'laml
1/lar8a yumiisb 3peklncias: T 1en$Y polozalar T03 kela(ll. sbwu
$ababll $iT T e 1nK T 0 1ekyadr(ias: Heka Hr X alotlatT§ ya-
ieniebramabian Tasalan, elllen(la s-s lebrausblar yuiisb 3pek-
1rlanéa natoyon bo‘ltaylll. bekT buwklay alotlar8a igrb xi
o‘nmbo$arlar kKTini%a, wnlatT8 bo§'lausbl(la Lol ToTeni
payao bo“lalllya n yniisb 3pekiiMa yaxaLL ko ‘nnaLLl.

0 C

0] C 0

4.2-ra$1. $Or Tolekmnlalan (ebramdb (Mran
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3bunéay slb s0‘5bT alow §arvblar ywiisb poloszalannT8
T4en8M1818a baT, cba$ioiasi8a baTt 1a’sir Ko‘rsalar ekan. Buwing
nalyasia bar blr Toleknla $peklrng Tikpril $oba$Ma o°218a
X03 aw yminsb polosalan8a e8a boYach. Atallla ymiisb polosalan

0-H,
C-0
C-H'
4.3-ra8T. bLU 8p>rin 3K33KrOK bu§‘lan yuiixb 8peklrlanning il rady//1

$oba$l En§ kucbH pox>8alar ncbun a(otlarwng (ebrawsb (urlan
Ko‘rxa(/18an
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43-ra8m(la ei! 3pM bu§lartT§ 3peklll lasyManS8an ya
polo8alart§ Ta’lut alor 8urublantn§ [ebrarsb Ww8a
bo§‘VisHé keliinlSan. (“35a Mo'LMM 3obaga bungay T3ballar!
JeyarH <lolto lMopisb TM TKT. beKT urunro”™ 1oL, t1ar8a o4Yxsbéa
3pekl M bun<lay T{enrelalslyalasb (LLUsbunlT3b) [obora
MylMa3Mib boracH.

4.8. Elexlron3peMrilar

Alorlarcla8l 318an Tolekvlalar(la bat 1a3br  eleklronlar
ywonrck! ener8elik po§‘onalar§a o‘HsM T TKT. MoleknlalatT8
3pekMan alotlatM(lan ickvia TUM T ]1baléan larslana(. BTn-
cMgaan, Tolekulalar(la opHk eleklronlar aloTlaréa818a para8ancla
bosbua bolaMa bo‘ladq  cbunM ayw 3bu eleklronlar KinyoYiy
bo§‘latsbM bosit Allisbck sbUrok ef@cl. NcktcMéan,  bar bim
eleklron po8‘ona ko‘p 3on onclly po§‘onacbalar8a parcbalana(/l.
Lcy po8‘omacbalar 8urviM8a blr x[ eleklron bolaid, aTTo
Tolekmnla lebranTa ya aylanta barakaltT8 'vrl/icba enerSiyasi T03
kela(/. Elek+ronnT§ o ‘i3M Ocidta 0&( 1y po§‘onacbalar ora$l(la sodAr
bo‘ladl Bu e3a lebratsb 3pewtlala8l kaM polosalar bos/
bo‘H3M8a o//lb kelac/l. Eleklron 3pekiMiar(1a81 polozalar Trakkabroc!
lebrantayaaylanta nul13M8ae8a bo*lad/] xolos.

Tebrat3b 3pek!rlan 318an elek!ron 3pek(rlant bat bar "ar<lay
aSreSal” bola/Kla8l Tocllalar mcbun oMb TUTKT. Oarstion
Toé(lalar Mlan 13bia8an<ia oéaMa MebranTa ya aylanta buul/sMpaSl
polozalar yasuol ko ‘rracl (4 .4-rasT).

3y ya uaM” Toclclalar bMan 13VeSala elekdron polosa-
1laTtT§ aylanTa inwl3sMan yo‘upla<H, ebranTa bil/isM e3a yl3Ttan
8Mawb molall ElekiroMar o‘/iBMcla Tolekmla sac’aMb “0l8an
bollar<laaws oclalangan wil/isM ywmiisb polosalan bos bo“ladf

Molela<la8l Vexbl! ekkiioMar [&al nafa alor blan
bo§*lan8an bo‘'Vb, wnlatT8 orasl(la8l knnyoYiy bo8‘laMib bos
uTaM. Bunpay elexbroMar bllan bo§*langan atO T1atT§ bar bii il
Tnayyan yuinsb 3pekiii8a e8a bo‘lal/l Bu 3pekin landbl8a msbbu
amMar “viLLl kka(/18an ya nlaTtT8§ bo§‘laM$b xumslyain baTéa
KucM o “28artay(/18an barcba btkralar<la 3aslatb “olacl.
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1kkka bt xH yok! IixrHcba alowlar Srvppalan kicbll o‘raro
Ml’5Masb8aii(la bar bk 8ruppanw8 éanyalan o‘r8ara(b ya
nlarnw8 o‘x <larajalarl8 e8a bo‘l8an yan§l wwrakkab Swppa
1ar21(1a “arasb kerak.

AloMpa a(ow 8rmppalarwng o‘taro 1’31 wmlarwng k1tyoyly
X058alann1ng o‘28an3bl8a oMb kelalll Aynl To<I<la<la8l alobk!a
alot SwppalarTT§ latyoYly xo38alan "ancba kucbb o‘r8ar8an
bo‘13a, mlawT§ 0éa&1a8l 3pexirlarl bat 3buncba kucbH o‘r8ar-

8an bo“laH
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4. 4 -rasT. Beaw>1nws yorn§ Uk nunw yn(nk $xetadi:
a- bung‘lar, b-8nynyHk; on'wa(a o™Ma opWK racbHk b kellinl8an;
n ToNAanT” nurw yn(kb kaMal/81nl xarak(erlay<\l.

0 ‘28arTa3 3pekitI ockHy ya Turakkab alot SruppalanT
ayTu3a wmlartng yuiisb polosalan Ko‘nnuycbl 3obaiia bo‘Vh
ToénaT luH rang8a kuwlaéi8an bo'l13a, bunéay a(oT Swwppalarl
xroTo/orlar éeb alalaél.

Xrotolorlawing 3pexirlarcla8l polosalarTT§ bolai ya
Tlenslyl81 o‘raro 1a’3lr bo‘lta8awwéa81lna cloviyli8lcha uplaif
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Bu )LLKIclan elexlron 3pekirlar Ta v aloT Surmblartl anluylabb
ncbun lebranta 3pekMar8a T3balan nouplayroscAr. Elexlron
yuiisb polozalantng T len$iyHsi oéallla, lebranTalarlk18a
T3balan ancba kaia bo‘ lacH

Yuiixb polo$alaruw§; w(en$yLiEs AnalHK TaL3aékr ucbun
ToéclalatT8 wullrabtabba, ko‘nnuycbl ya yaT imrauy2ii
sobalalllafl yuH3b  Speklrlanéan Ken8 [oyéalarlaél. Bwu
spek1riartng paypo bo‘HsM eleklron ya {ebranta o*Hsblar bHan
bo8Ms bo‘lalll Oéal(la ywmiisb 3peklrlan xona {etperalllrasLLl
barcba Toleknlalar s0‘28‘alilta8an lebranTta ya elek!ron bolallla
bo‘ial8an {etperal mraHa oHnalll 8buTn§ ucbun lowonni ymiisb
ya 510‘28‘ainl8an bolal8a 0‘Hsb ebllinoH laua! TolekulalarnT§
xo033alan8a (HpolToTen1TT8 AlytaHan8a ya lanlasb Loléalanga
noya AlllwsM8a bo§‘Hsa bo*lalll Bunclay o ‘Hsb sancba ko‘p 30éH
bo‘l3a, ayw 10°k}T v2wlli81(1a81 nur 3buncba kucMkos yumlLliaé1
ya YWHH3b Tlen3lyH81 kaiiaros bo‘lalll

Nur éa34a3T1T8 T lensiyHsi oéallla8iek kalla bo‘lta8aM(la
rolonlarml yvnl8an ya f0*28*aH18an bolallle§l Tolekwlalar 30w~ éa
Kat bo‘lall 8bm 3ababH natunaéasi fo‘r§‘aHltaSan
Toleknlalar 30w o‘28artay ”olacH, feyxsb TMTKT. Bu lgml
TolN<1anT§ Konsenlralslyas18a bo8§‘1KL O eTak, yni3b 3peklrianéa
polozalarung wwerwyls1 bllan amaHr ullinayol8an Tocl<lang
Kornzenialslyasl orasl(1a81 bo8‘Hol'c nwlawsb Spexirlarl<la8l
cM2iuzar Tlen51YH81T8 konsenitazlyasiSa boSHsH818a “ara-
8anéa ancba yaxsM [Moéalan8an ya bar*aror bo‘lacH cbunk! yo-
rm8“1Mcr yllnycM "o‘r§‘arilta8an Tolekmlalar 3ow Mol bosb-
lan§‘tob naTtunaéast Toaéawng komsenlralslyabl8a bo§‘Hy,

bo“laH.
4.9.Fo(ote(nk anaHr

Folotelrlk manllan8a Speklrolrolotelnk ya kolonTeillc vsnl-
lar Mralll. Folorelnk wellllar yor<taTiga awslasbnl artal8a
03bwisb ucbun Toééa eleklrotaSwl nwlarnu ymla<HSan bllor
bwkra8a aylaninlaH. 8o‘n8ra 3bu ToCcYa enirasigan o‘18an
nnTT8 T 1en3KHs1 o‘lcbana(H. FoloteitTk wallilar nwrnws§
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nkrabta&ba, ko‘mmalll8an ya yasbll LLixprlA 3pekii $obalan8a
10'8‘n kelagx. BeyarH Tarcba eletenitar wcbun [oloTe(nk
anxalasb wmrllan Tay)u<l. Bxros ayrxt Toé(1lalatT§ xorarx ucbun
o(oTelrxk reak$xyalar wa’lmT eTas.

8pek(mxxn8 wubrabxnabba, Ko‘rtaéx8an ya yauxn Irlrafl211
3obalarxéa nunii ymlac!x8an bxnkTakr boxl slllsb reakslyalan8a
/o(oTe(nk realllyalar peyviacl. Barcba [olote(nk wumsullar
beyosla ya bxdymxla uwwmllarS8a bo‘ltalll. BuT  upyxcla8x
reaksxyalar colx<lako‘nsb TUTKXN:

1. AnlulaneélS8an Toééa X erxltasx8a baor reaSenl K
~o‘$lllgancla eleklroTa8nin nurlart ywlalll8an XK. TocMa bos/
Bo' DAXTUTKT. By msnl beyoska msmnl bo* IXb

X+K=XK
reaksxya8a asoslangan.

2. Amxilane<ix8a Toééa X enltasx8a bbor MK eleklroTa8Tl
marm - ywlalll8an Togfda uo‘3bliSan(la elexbrotaSwi( N
ynltaylll8an, yan8x MX To<Ma bmsll bo‘lad] v wml Biyosx’a
1l o Xk

MK+X=MX+K
reaksxya8a aso$langan.

3. AllMManalllS8an Toclcla X eninasx8a baor Kreagenii
Lo‘sbSancla, u cbo‘kTa8a LLBLLBHbx8a a$o$lan8an B wml bat
Byo$ba winl bxaoblaralLL

X+K=XK.

Bunéa bodxl bo‘18an cbo‘’kTa agolllalll ya baor enlLlyclliéa
enLlalll. 8o‘n8ra mLLINg (arklbx(1a8x lexk$bxmlalliBan (arkxbxy F$T
Molote(nk allklamalll A8Sar beyoska wuwwmllar ToéclanT§
elekboraSLU1 mrlarlll ywmlalllS8an Toéalarlll parcbala$hb8a
abo$lan8an. BeyoPxla umllar en8 alli® vllllar Ho'IXh XKKTCbX
8urvb8a kxralllSan vllllar bat wmlar8a yacT Llralll Kcllincll
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8urmb wmanlMan tockalawl anlulabb wucbun bosb”a 1TKowyal
boTTta8an bollaréa8ta”o‘1lallllacH

4.10. Elek*rota£nk nurlarwng yn(LU$b vonunlya(larl

Alot, ton yokl Tolekmla nur Kyanira ywiib, ywsiorlros
ener8elik bolal8 o‘ladl Omalcla, bwu aszo3ly, ”o‘r§‘allita8an
po§‘onaclan ynaonros po§‘onalarclan bws8a, ko‘ptcba, bwncM
HAo‘r8‘allhsb po§‘onasl8a o‘isbckr. Hurwn§ tocMa sallarl<lan
0‘imblcla WiBM nalyasléa nurlawsb TlenslyH81 katayacH ya
mr ymlllyeM T0<1€anT8 konzenlral5lya3l uancba Kaia bo‘13a,
T 1en3wylLk sbuncbaHk kaTayalll.

BuS8er-barber8-ber uonmw nur  yulllyeM  Toéclawn§
"alanvéan o°18an yorm§‘Hk Tl1en3lyHS8TT§ kartaylsbl bllan
Toé8a Konsenraidlyasr ya sallatwn8 “aHnHs1 oraskiagl
bo8‘H Hkw 1ro<lalayeH Hurwng ak3 eHsll ya (argaHsM bl3obl8a
13rolbo*Hsblw e’ibor8a oH3b ucbun lek3btlnycbl eriita ya <ora
enllyclllckn o‘18an yowS8§‘Hk Tlen5MyHS1 iupeoslanac (4. 5-
rasr).

Bk xW1 Talenalclan layyorlanS8an k3olYelalaréa blr X1
eninlycblwng o021 bk xH saHNHKMa bo“18an(la nurwng ak3 eHsM
ya 3ocblLBLLi1a81 13toiar peyarH bit: I boTacH. Bunéa lMokala
€asiikk yows8‘Uk T4en3lYHS8TT§ kaTayislll Toéga konsen-
1ral3lya318a bo§Ha bo*lacH

Eniaaéan o48an yorn8‘Hk Tlen3lyH81nT§ kataylsLll
0(ka213b koesALLInyenit (yok! 11)*§‘ri<lan 10°§‘n 0‘ika213b AeyllacH)
T bHan laysLLlana(H.
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4.5-raat. Yow£ Tk nurwws8 ran§H erkTa ya eriyum\cbr oruaH
oYsb|
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Bu yeréa I, lo- eriiwa ya HOxa enlLlycLllgan o48an yorn§‘Hk
wlemslyHs1;
110 100 - oYkari$b &121 (prol$enit);
| —1/10—ywniilizb;
0" 100 - ywilA$b &121.

Ko‘pcbHik opiik racbHk Liyuaician Moyéalalaél:
1T = -1p-=1p-% = A

Ennna ran8&mng bI7I€I'I3|\/|CbO bHan 3bn enrnuacla8l leksbT-
layo(8an ran8H wwoégawing nisgon orasl<la bo§‘ VsHk bor.

Yowé‘Vk ennnaéan o°l18aucla TlenslyH81nT§ kartaylsbl
Bu8er-Eawbel-Ber wonuwsa buysumnalLl.

/=/0+10 4 yoll —= 10 £c4—IaT = A = —e —<l

Bu yer(la etolyar ywiHsb koellliziyenii. Il bar bb ran8H
Toééa8a x03 ya nnt8 (abla(l8a bo8‘Ha bo‘l18an o‘r8artas aly-
Tal<Hr, 8 - leksbwiluycbl enltant§ konsen(ra(3lyasl; 1- nur
ymlllycb! yallatnT§ saHnAml, 37.

Ten8lata<lan en(TtanT§ opWiK 2tobHs1 ran8l To<icla
Konseniraidiyasi8a ya envna yaatiunsg ual/inH&8a bo§*Ha ée8an
xnlosa keHb cllipcH; n3bbu Toclcla enitas: ya(laTtTT8 uaHnHs:
biT xin bo‘18aTtéa en(tacla ran8H ToclLlanTg nitséon siancba Ko‘p
bo‘13a, Mmn§ opiik 2toblk1 3buncba Kaaros bo‘lalH AK3Tcba,
3b ran8H Tocl(lanlng komsen(ra(3lyasl bH xM bo‘18anMa
en(tatng opihk 2icbHs1 MNT8 sa(latlwng uaHNH&8a bo§‘IA
bo‘lad1 Bunpan guyi(ias: xmulosza8a kelisb TUTKT: aSar bl(@a
ran8H Tocl('anT§ IkxkKa en(Ta3TT8 kKomzen(ra(3lyasl (urkicba
bo‘13a, wularwn8 ua(latlan saltHklanw en(talaTtT8§ Konsen-
(ra(3lyalan8a (eskan TLUanosLl raYisbéa o‘28ar(Tsb na(yasl(la bu
en(talar ran8uwung bH xI T(en31yl1&8a ensblMad. 8bunclay ML,



rargH enirann8 konbenlraldxyabl 8 w awnlabH ncbun ntTng opiik
2abDXE A T oYcbasb kerak ekan. OpHK rxcbHkWw oYcba™b ncbun
eba yow§‘Hk oaxTxtng 1n(en$Mx81T 0 *1cbabb Kerak.

Bu8er-batber1-Ber "onutnxn8 M« Ta ’nosux upyiia8icba
Xomplath Tumxkxn. Bxiia ran8H Toénanxn8 Xer§ kowwenXravixyaH
enXrtalan sallatlantng upHTHEL ba x{ bo‘18&mxcla wlar8a
YOS HK enerSxyasx b X1 Txygorga willbcH, ya’w buvngay
enHnalanxTts yolu§* VK yvil/Bbx ba xd bo*1aax

Ab3orb3ton 5peklro5koplyaéa TocMa konSenXralslyabl opaXaoa
bxr H(rpa8x Tollar 50T bHan (Tolyar konBenitakxya), uaHart sa-
HnHs1 e5a SaniiTelilarga o‘lcbariaax. etolyar yuli5b koellliixyenii
unxn§ atyTaH bar bii yuiiBb polo5abx ncbun goxtxy bo‘Hb, [asaX
Toa(lanxng (abxari8a bo8‘1k! bo‘laax ya reakbxyanxng s5e2 8xrH8xiL
laYoxHaymx: b=1 5T ya 8 101/1 bo‘l18awpga A= £ bo‘laH E)etak
Tolyar yuiA5b Koeiilisxyenii Laiitat selHxHSx 13T bo‘l8atga bH
Tolyar ennaxxxng opik 2tobl18x8a 1en§ ekar.

Bu§er-batbel-Ber uonuwéan oygalanxsb  3barldan  ya
cbeklanxsblar. A= £ *C*1/len8lata8a bxnoan opiiK 2xCcbHKxNg
ko115en1ral5xya518a bo§ VuHEx §raink 3xballlan koorgxnaxXa bobxclan
bo$blannycbx Xo'8‘n cbxrxy, $bakHpa xIMogaknacH. (4. 6-ra$T).

Bu8er-batbeii-Ber uonmnx MaupX $nyxx1iirki8an erxXtalar ncbun
T a " Ixxt $barokcla Tuiial 10°8‘n kelacH.

1.Bu yonwix TonoxrotaXxk nurgan Moygalarl8ancla 10°8°n na-
Xyalar beracH. BxTga (1) (en8lataw samylpa8lcba yo21$b TUTKXM.

An=Ex*C*b

Bu yergast X, A ya £ wn§ uxytararx (o‘Lxn xeuxHsx X
bo‘18an TonoxroTalik nwlanx$b8a éax1aorHEXT Ko ‘réaacH.

2. EnXTaga be§ona elek(roarxng bo‘Hebx (ek$biulayo(San
en(Taéa8x Toleknlalatxn§ éelomxa(bxyalanx$bxnx ywuraSa kelii-
nebx TXXTKXN. Wa(yaga u$bbu bxrxkralatxn§ you §‘Uk ym(x$bx
0‘28aragx.

3. ¥ouw §‘Vk yn(LL$bx8a 8xlLolx2, koTplek$ bodxl bo‘Afbx,
oraHs Tab$xxlo(lar bodxl bo‘H$bx, ToleknlalaTxn§ (amXotcr o‘r8a-
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n$blan, $olyalaw$b kabl oTLLar (a’$ Ko‘réalach. Bu bexb$alar-
wn8 barcba$l erktatn8 pH 18a bo§‘Ha rayx$bcla $o/r bo*lalll

4. 0 “Icbagblar yasiiéa letperalura, Juéa bo‘lta8atcla bxqr
necba 8raclus cbe8ara$iéa éoxTxy $asilanxb siol13bx Kerak.

4.6-ra$r

Bu8er-barberl-Ber sonwxx8a bo'y$unx$béan cbeklanx$b
a$boblar8a 1e8@blx oTlllar8a baTt bo§‘Va bo‘lad! Uar yorm§ Uk
0AXTXWng yelarN éaralaéa TonoxroTank bo‘ltabM8x bxlan
bo§‘Vs bo‘Vb, ko‘pxncba Moloeleklrokolormel;rlarcla x$blanganéa
kvralllacl. Bunclay a$boblar(la Tonoxrotalla$bpa yoréat bera-
(M8an yonx8‘Hk WWrlan tnayyan 1o‘lsxn urunlar oraH8 Na8x
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nurlaws$bly oYkaracH. To*19ln n2unH81N1ng ancba8ina oraH84clagl
nurlat8bnl o‘lkarmycbl oclalcla8l yormn8‘Uk ininan 1$blaMSani<la
0‘lcba$b madyabl 1nleSral ymH3b8a laallmuH bo‘lac¥nlllycbl
Toc!ganing konbeniral8lya5l oriib bor§anl Sarl yulisb polo5ala-
nnt§ konlln yok: 3peklr TaYut A151TnT§ konlln o ‘r8arl5bl
TUTKT. 8butn8 wucbun ayt HA15t8a 103 Kelllycll w4yt
urvnHs: oraH§‘Icla o‘lcban§an yvwHWsb konbenlralSlya orlA5M8a
10*1a bo§*Hs raY15bcla orHb bortayél. Bunéa tle§ral yuiASb bilan
yuLLlYcM Toliéa konmbenlra(5lyabl orablcla8l bo§‘latbb Twmlano-
5Ib81 burllacll. Bunclay bocH5alar, ko‘plncba, 5anu, ran8H erk-
Talarc'a ya e3l LLicla8l asboblar 15blainl8atéa 3ocHr boYacH.

4.11. Ab$orb$lon $pek(ro$koplya asboblarwiw§
a$05«y Lix T1ar:

Ab3orbaston 3pekiroskopiya asboblarl LLbiHsM ya Konsliwikity
5xetalan LUrHcba bo‘$M8a uaraTtay, wlawlng bar bt ieyarH
Mr xH yarMat baJawyYcM a505ly HAl5tlar<3an laSbkl1  lopacH.
Bunclay LsT 1ar8a yorn§‘Hk tanbal, yorn8‘Vk Tonoxrotaiiraton,
lek5MnlnycM Toclclall kymyela, reiepllr, youw§‘Wkm uabul uH-
nycM To3latalar Klrac/ 8bu a3osiy Li15tlar “a(on8a yana parallel
nur (1a51a81w Bo5IM ulllsb, yow8‘Hk yo‘naH5bTl 0‘r8arltsb ya
n T lo‘plabb ncbmn 15Maitluycbl Hn2alar, pn2Ttalar, Ko ‘r8slarclan
(a3bkW1 loplan opiik 3xeTaw, 3bunt§(lek, yowS§‘UK 0AKTNTS
Tlen51y81T len8lasbiinbb mcbun 15blailnycM 515(etaM  (cHal-
ra§talar, opiik ponalar ya b.) bat Mniisb Tu Tk T. Ab6orb3ton
5pek(roSkoplya asboblancla yonli5b Tanballan cMugan yorn§‘Hk
TonoxroTtanralllréan o‘Wb, (ek$bTluycM Topgéa 50l1T8an
Kynye(a8a LLBbac/l Kywnye(aclan o‘(8an TonoxroTtak nutlng
T(en51YW81 yow 8 kM uabul unycM To3latac'a (re(5ep(orcla)
oYcbanacl. OéaMa (ek3btlacHS8an en(Ta ya enllycM yokl Tax-
3us (ayyorlan8an (a“uo5la5b en(tasl oruaH o‘(8an TonoxroTtanik
yoT8§ ‘UK T(en51lyHklanMng§ M3balii anlalanacl/.

Yorn§‘Hk tanbalan. Moclclalaru ywiieb Spek(rlarlw oHsb
ucbun yax( nurlatSb tanbai bo‘HEM rarur. Tek5Mnlacli8an
natmna yoT8‘Vik Tanbai8a etas, balkl yoT§‘Vk Tanba! bHan
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3pek!ral asbob orall84ia8l nur osillh8a kwlllac. 8bmwing mcbun
absorb3wn anabrga yora8‘Vk TanbalannTt§ o0‘218a |ucla oclaoly
(alablar 510 “yllacH.

Har bH yora8*Hk Tanba! 3pek(T18 Ta ’1uT 30basllia yaxWi(
nurlarsb bosll slacH ya bu 3obaéan lasbuancla yora8‘Hk T(en-
31yV81 Jucla kiolllk bo“lad/ 8bu 3ababH yax1k nurlanlsb Tanbalan
biir-Mriian 3pek1rTng§ 3obalan bHan Mardlanacl. MnrkT3b Tanbal
18blaHInycbl 3obasllla 3pek(TT8 barcba Ml3rlancla bat ye(arH
gara’afa karia T(enslyHkcla nurlawsb bosH ALBLL rarar.

Yona8‘Ukm karia bo‘l8n yora8‘Hk Tanbakn ab3orb3ton
(exk3birmyTn§ 3e281r8T1 ancba osllralll ya bir-blrlanSa yauln
yniisb polosalanTt yaxsMrosi a“aHsb TkoTT beracl. Oéala
nurlanlsbnt8 wurog-os yay( éayotha o‘r8artay (un3ll lalab
eLLiaLLl.

Ab3orbston 3pek(roskoplyacla yora8‘Hk Tanbakn 3llaiéa
yoHTatH cbo‘§8‘lanlsb latpalan, 8ar (0*Mw18an (yoclorexiH),
31tobW latpalar, Wen3! 3bnll ya Olobar 3bnllgan Moyclalaidaci/l
En8 o<llly asboblarclayora8'Hk Tanbai 3lla(Ha Kunéursi
yora8‘Hkéan Noy<lalaidac

8pek(wT8 Ko0‘x8a kKo‘nnmycbl 3o0baslll opallla elek(r
cbo‘§‘lar3b latpalan 13lllalllacl batpalaréa8l yoMrart (ola (oK
(a’3wéa 3000°C 8acba uiziylll ya 3bu 3ababWl yora8‘Hk T(en-
31yHS81tn§ (aa3:r 1an13b e§n cllbig 1 al3va (0*1qlnlar (oTon 34[i-
8an bo‘lad/l Cbo‘§‘lanl3b latpalan 3pek(rTn§ Ko‘r8a Ko‘nnuycbl,
en§ yaut wul(rabtal$ba, 3buntSclek, en8§ yaaT Tixkprll
sobalancla T(en3ly nurlat3sb bos Macll. Bunéa kara (0°1AT
n2vni/81cla8l nurlat3bT laTpanT§ 3llisba kolbasl yuiib solacll.

8pek(rLLing nl(rabra&ba 30basla yax( nurlanlsb bosH ullisb
ncbun cbadaro84clan (rarryaé) loyclalarlalll Oallly Toéclalartng
nurlausbl<lan Moyéalat3bTn§ ko‘plncba Hop bo‘lraylll, cbunki
nlllabTal3ba 30basl<la8l T(en3wy nurlarsbt bosH wullsb ucbun
bar uvaniiay Toééat wnTN8 3nymukwsb ya saynasb (eTpe-
ralllrasan yw pn (etpera(ura8acba srcHnsb rarar.

Yoéoroc! yok! bosbua 8arlarcla cbaatcx!nmT8 ba2: LLrlan
3pek(TT8 ken§ oraHdlan<la yaxWA( rmurlanlsb bosll uHacll, bu
asosan tonlartTt8 ney(rallarsbl nalllasllla bo3sH bo‘lmycM
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rurlausbclir. Yoéoroé ya iner: 821arcla8l cbautoséan &yéalaib
3pek1Ting Ko‘r8a Ko‘nnuycbl mkrabinalsba HAl3rlclan 1o rerl8en
nvrlari8acba bo*18an oralslan ncbun yax1k murlaw$b bosH ullbb
TUTKT. Yoéoroénas: 8ar raryalll 3pek1TT§ Kko‘nnuycbl
Alsrlclan (4000A°) 1o mkrabtal 3ba f13LL18acka (1700A°) bo*18an
oraH8* Idayaxi/il nwilawisb beralll.

Ullrabtal 3ba 30basMa ab3orb3ton 3pekdroskoplyalart o‘lka-
rr3b mcbun yoéoroé latpalan 13blab cMsarllalll batpa Taxsus
ympsia 3Msbaéan yasal8an éarcball 3Msba balonSa eSa bo‘/b,
garcba 2100 A° 8acba bo*18an nkrabral 3ba nurlaniu o4karacH.

Yax/1 nwlawsb Tanbalarlllan lasbsarl, ba’2111M<1a8l cMisA
mirlammycM yopr® 8ar rarryaékrillan bat [loyéalanHa(H. Llar
3peklrorolotelrlaréa8l HOUur wurvMlklan 3bkalaslt éanya-
1ankb|w’' 1€K3bT3b ya yuinsb 3peklrlanM olisb mcbun xavVelLbcH
Ogallla 3peklrwng ko‘r8a ko‘nnmycM ya mMaMnal3ba 3obalan
ncbun Kyars kolbal/ 3Tiob latpalan, ko‘nnuycM 3oba mcbun esa
neon larpalarlclan oyéalaMilagl.

Ho21r8a yauMa ab3orbaton 3pexirlar oHsb mcbvn 0*la ymuon
bosiinH 31tob lartpalan 3buwn8éek knpkOn,  K3ermon yoy
larpalan 1$VeLLALLL

4.12. MonoxroTta(orlar (Toyoxrotanraloplar)

Yor8‘HkMn8 uayé aAllsbnTtS [loloeleink wmsmHEa 3peklr
cMeisiian  yok:  polosaMng T ien3iySini  0‘lcbasb  mcbun
3peKk1TT8 1e813bH A13118a axMor nnHar3b yola nw yuHH3MT
aJraHb ol/3b Kkerak. Yoru8 Wk sabil uH1ycM ko ‘pcMVIK asboblar,
Tadalan, Mo(oeleten(larT§ o‘lcbarlan ancba8Ta kallabo*18al
3ababH mlarM a$bobtn§ nw y18°13b (Mokws) yurasMa beyoska
o‘taHb bo‘braylll, cbunM bunéa Mar8a Mr ugiOr yaurt
Joyla$b8an 3pekH cM21"1artT8 bat yoT8 ‘Hs1 LiBbacH

MonoxroTalorlaréan 3peklrMn8 yakunitl  mHrablral3ba
30basMan 1o mroy MrarfH $oba$iSacba bo18an barcba opiik
30baknéa lNoyéalaMilaél. Blla Tonoxrota(orMn§ o‘r 3pekrM1n§
bu 3obalartT8§ barcbaslM uatrab ololtayél ya bar Mr asbob
Ta’ ’MT 3pek(r oral1§‘Ma 13blasb ucbun T 0 “1)aHanSan.

134



KMasb cHaparow $pek(nun8 ko‘nnmyclll ya wkrabral 3ba
8obalannl uyatrab olacki8an Tonoxrotalorlar kengroy 13blall (11

Monoxrotalorlar kerakH 1o‘ln v2unHg1<la8l yorn§‘UIkT
oH$b8a To0 ‘Yallan8an To$latalarclr. MonoxroTalorlart yara-
n$béa LLHA X1 opiik bocH®alarclan: yow8‘UknT8 ymiiH3M, Tler-
Feren$ya$:, cH$per$ryast ya bokaxolaréan MoyealanllacH Ab$orb-
$ton Ppek(;rodkoplya atallyoméa Tomoxrotalorlar $llalkla yo-
w8‘Hk Mklal ya pnrralaréan loyéalarlacl8an a$boblar en§
Ko‘p 1$blallbd1

Yow§“Hk LW1rlannt§ bii necba vrlan Ta4mT. Kuwitono-
xrotalla$bh ncbun oyclalarlacHSan opiik bocH$anT§ 1vn8a uarab
aborb$lon, Tlerleren$lon yol wilerleren$ton-polyanra($ron yo-
W §“Hk M(rlarl1$blab cMugrHacH. Kyars, $M$ba ya bo$biia Tale-
mallariian layyorlan8an pnrrtalar en§ wuTtyer$al TOMOXro-
Tairalorlar bl$oblaracH.

1n&auul $pexklro$koplya ucbun 2b1F, MaCl, KYr ya bo$bua
1$bsiony batéa 1$buyony-yer Te(allantn§ 8aloSercllanéan
layyorlan8an pnrralar 1lalllaoH XrH $bm TalenallawT§
o‘21aan Kywyelalar bat ya$ala<H Bwunéay pwwalar 1o°1ur
nrunHklartT8 ken§ oraHalaricla yvuor! <laraJaéa TonoxroTal-
lan8an nur o/i$b Minkonww beracH.

4.13. 14urlaws$biu uabnl unychb) To$latalar
(re&ep(orilar)

8pexdrolrolorelrlar<la $pek(rwng ko‘nnnycM ya vkrabtal 3ba
$obalancla mrlani$hb uabul umycbWar $1Maiéa Moloeletenllar ya
roloko‘paylr§lcblar(lan ken§ Moy<lalarlacl 1nfrauul $obacla e$a
ular $er8ir bo‘1Ta8anl181 $ababH bu $obaéa you§ Hkwng 1$lik
Fabnl UH1ycMlarclan (lertoeletenllar, bolote(rlar) MoyclaladacH

Elek(rota8nll rnmrlaM$b or(§8aMcla lo(omlar ener8iyast Labu!
AHycM To$lata (etpera(ura$ls Li2(Hn$b8a sarHanacH. Oabul
NmycM To$1aTa (eTpera(ura$lMng olMi$Mn (urHcba vdullar biian,
Ta$alan (ertopara yorgarM(la atyla$h T TKT. Oabul ymycM
To$laTa (eTpera(nra$rtTs orit$M ya (ertopara E.Y11.K. ywiil8an
nvrlaw$hb ener8iyasi8a Tn(ano$lb bo‘lacH Buniday uabul u/mMycM
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To5latalawl (ertoeleTen(lar éeb alalacb. Tertoeletenllarcla
Telallar yokl uoinsbTtakr oraslcla8l kaysbar leTperabOrasrtT§
T&aUNW nuinatsb la’stcla o‘28ansblarlan ywuraSa keluyclll
lenno EYLIK. clan loyéalanHacb. TertoeletenlTn8 Tassas! ya
15319/ 51811 1 yancba KaTt bo‘lza 3bu nurlarsb swmyyalicla
letperaluratng orllshl ya <letak, lennoeletenlnT8 3e28irHs1
3buncba yusaon boTacll. 8bu 3ababll lennoeletenl LLHa ymp”a
uoray!tl8an 8ulbar§ sbakHHa yasalacl ya Tlkrolewwtopara bHan
nlana€l. 1klK wraH3MT kKataylt3sb wcbun lertoeleten!
icbklas1 bayosi 30‘nb oHn8an 1813b8a )Oylasbiinlacl. Bunéa ler-
ToeletenlTn8 $e28irlls1 Ko‘payacl), aTTO MNTS Tersyas bar
oflacH. Tertopara 3Maitéa T13-kons3lanlan, kuTu$b-yl3tnl ya
bosbsialar ken8 Ko TaTéa 13blatlaH

Tetperallrat ba 21 o0‘lka28ioblar yokl yanTt oYkar§lchb-
1atT8 oT blaobicla8l ~ar$bLLSTTE o‘rS8an$bl oruaH bat
0‘lcbatb TM TKT. Bu 1nrcla811331aMkT uabul uHuycM To$latalar
‘boloTe(rlar Heb yvninlaél. Plaiina, $urta yokl bo$bua Telallan
yasal8an yorayHn18an ympua pladinka<lan Htora! 15$1"Hkka $er8ir
eleten( ko‘pnk $xeta$18a kriilacH.

Bolotelrlar ya lertoparalar T&wu}i2H nmvnH oYkarnyclLl,
Tax$n$ éarcbalan bo‘l18am, bayost $o‘nb olT8an lcHsblarSa
JoylasbiinlacH. Yaknut burHSarcla  ugbvl  aHuycbl
To3laTalaTtT8 3e28irHs1 Keskw pabaylb kela<H ya Mlsb rcbkla8l
bayoT yana 30‘nb cbk}anb ynbonsb lorlt bo*lacH

4.14. 8pek(ro No(ote(nk$Liainy anaHr

Nlrabral'$ba 3peklr 2-3, aynT HollarHa, 5 ya unéan oriy,
ynil3b yo‘laklan8a e8a. Bunla leksbkacl8an TolMaw Lllenit-
Vka(3lya ylb ucbun (3Ha! anaHr!) LLH enlUYcblMarTla ntn§
3pekll LLBMnla(H ya 3peklrlar ank} (arklUA Toc!galar 3pex(rlarl
bHan (auuo$lanacH. Teksbrlalll8an ya (auuioslanalliS8an 3pek(rlar
T0$ kelsa, (arklblaTT8 bk XMHs1 baullla xulo$a ullinack.
NoTtaTut (arklUH erktalart Meniika(3lya ulllsb ncbun (uriA
$pek(ral aiazlarclan Moy<lalaidacH Ko‘nnalll8an $pek(r $obapikla8l
$Ha( ana21 bart L(rabtal'$ba $obaskla§i8a ko‘p pballlan
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o“xsbaycl] LUra™ul 8pekb:lawT§ bo$1 bo‘lBbl Toleknlagas!
alotlaTtT§ lebrardlii bHan bo§ . MolekmlaéaS8l alotlartn§
lebraml$bl yalenl bo§‘lar$blar boylab atalS8a o$b%a, hunclay
lebrani$blar& \alen( lebraTMar geyia(H. Lar $wuneink (Bl
yo‘naH$Ma81) ya a$ir Te 1Nk (farata-"ar$M o‘nmaH$baa81) leb-
ranl$blar8a bo‘lra<H. Bo§‘lar$blar ora$l<la8l burcbakmns
0‘28an$M bHan bo§‘H" lebrar$blar8a AeyorTalllon (ebraTMar
éeyHacH. Bunéay bo‘HT$b ko‘p |LLlaitlan $barlll bo‘Hb, ba ur
rebrat$b yagiiéa, albaila, KKTCbist bat natoyon bo‘laH
Oelonnai$ion lebranl$blarmg ener8iyast kiolk bo‘Vb  nlarSa
x0$ $pexdrlar 10°LL T memnU8TTS kainaros slytallan $obe$l<la
Joyla$ba<H. Moleknla<la8l barchba a(otlar (e8:1$bM1 yo*laklar bofH
ulllb, nlar Toééa larklbléa8l barcba a(otlarT ak$ ellracH. Bbos,
1 (ebrar$blar ora$Ma Tolekmlawng aynt ul$tlant ak$ elll-
ra<H8an yo‘laklar bodH bo'H$bun bat ko‘ratie. Bungay leb
ratPMar8a T0$ kelacHSan ym(LUSb yo*laklan xarakXerLLilk
yo dalllr <iebyurllilalll Barcba 1lo'yT8an u§leyo<lokmllar Tole-
knlalan 3pelllanéa 813 8urmb8a xo$ bo‘18an 2960 ya 2870 $71-1
Ppek(ral yo‘lalar Tay)ucl. 3bmnéay gllib, Toé<lalar landl<1agl
bar xH LUnk$tonal 8urvb8a xo$ bo‘l8an $pekital yo‘laklarT
Kn2ai$bullb TuTKT. VSbbu $pek(ral yo‘lalar abdfi<la 1K
$pek(ro$koprya M/Kla S anall2r 1Kk1 XM atal8a o$brlalll.
Bluncll n$nka (ex$brulalli8an Toé<lanTt§ 5000-500 81_|$obalarl-
éa 1K $pek(n LWi$budalll ya n (e81%bW1 a(la$lar bHan layyo$larb,
Weniinka($iya sllinalll. 1kktcM n$vMa lek$biulalll8an Tock1lanT§
PBpoek(n<1a8l xaraklen$Hk yo‘lalar (opMalll ya $bular abosr<la
MenHrika($1ya atal8a o$bwlalll AynT a(otlar Surublan8a To$
KkelalllSan xarakler1$ik cba$(olalar kelLin18an.

8pek(réan lopHS8an xaraklen$itk cba$lo(a JaclyaMa8l LiyTai
bllan iveno$lane<H ya $pek(ral yo‘lak Weniiikal$lya ~LLimalll.
Ma$alan, 3pekii<lan 1720 $T 'S8a T0$ kelalllS8an cba$lo(a lopl18an
bo'l$a, uT Jaiyaiiast LhyTal bHan lamuo$lab, bu cba$lo(awung
KarborH 8urnb8a xo$HS atalasbh My T eTa$. 8buw nnuinasik
Kerakki, aynTt WTk$tonal Survblar bb necba chablofa<la ym(alll.
Ll awlasbiinb yrbon$b<lan ebityo! bo‘ Vb lay$lya ALLinalll.

137



Absorbaton wolekmlyar 3pekirlar(1a8l alobMa polo$alariu bk-
bln8a lass"o3lasb ancba TurakkabkWr. Polosalar ken§ bo‘HbL
(ray ko‘pxnicba M/ Toééalatlng yminsb polosalan blr-buwiSa
L0‘3blLb kela(/. Polosawng ken8lsi kana bo‘l8at mucbun 1o'lur
n2vnklant loplsbmw8 awsHK para™asw  o3blnsbnTt§  Voj
bo'ltayLll. Bun(lan (asbsan, T ol lassoslasb(la baT a1aHkm
o3bkraylll, cbunki yuiisb polozasl Tak31lTwwnTg 10°14T
vewlllst natvnanlng larlabl, enllycM ya bosbua 3barolllarga
bo8‘TIa ray13b(lao‘r8an3M TU TKT.

Molekulyar 3pek1rlaTr§ Ta’no3lt 1usbuwisb8a LLH T0<1-
clalatT§ 3peklrlan yelrall éaraaéa 1o‘Hsa bayon elll§an yaxsM
allaslar ya JaéyallarMn8 yo‘als1 bat balal beralll Bunéay allazlar
Mamal 02 30n bukralar uicbungra tay)né(Ar.

4.1-]aéyal
TebrawsMar 3pekiri(las: ayni xaraklensVk cbaslolalar

Funkstonal . Funk3ona!  Cbazslola,
unrnb Chas(o(a, w1 enrnb 8Ll
C-n 2992,2872,1460, -C=C- 2230
1380, 1153
-8113 2926,2853,1467, -C Ne 1160
1307, 720
=8Ne 3080 900 =C= 1670
-CH=8M2 3300 -cun 2040
-CH=CH- 3100 =C-OH 1180
-OK 3600 c-0-C 1100
3450 co 2168
PH 2400 c=0 1720
8-H 2570 81-C 1260 820
8L 2200 802 1050
HF 3950 cC1 770
HC1 2990 NO3 1370 820

C=C 1640 L 2 1320
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Ho2irs1 kunéa LK xH bwkwalarntg cla ko‘p riliclorlan
ncbun nllrabrabba, ko‘rrnycbl ya LUibkprH $obalarcla ymii$b
$pexirlan olt8an bo‘V$bl& "aratay, wular yax$bl $ifie Tala$b-
Wnira8an.

8pekLr(la ab$orb$ton powo$ants bodH bo‘Vbl yaxlk Tole-
knlatn8 Tta’lmt (aribéa bwlSanA8l yokl wnéa nur y/$bl
Toleknlant8 bo$b"a M$Tianlling Mwb$bl8a kaT éEaxMor
bo‘18an Ta’lmuTt, alotlar Surmbl borHs: wirayHcHr. ebn $ababH
polo$alart laspeoflafb<la ular Tnayyan alll® bH ToHHa8a yoki
natnna laklbi<la8l biHa yoii bH necba Toé<lalar T 0 1eKunia$i<ast
Tnayyan alotlar 8uruMS8a laallH <leb bi$obiama<it. Ma$alan,
lek$brlayol8an natunant8 wlllagriA $pekinéast 2962 $71_H
yonpn polo$a Telall Swppa$x - sMsHasi C-W yalenl iebra-
T$Man8a, 3000-3600 $1"” Hpolo$alar @a1 0-U yola N-K bo§‘-
lami$blarSa laallujH <leyltb TMTKT. 8spekHNT§ $bn $oba$l<la
bunéay polo$alart8 yo‘uHs1 lek$brlayol8an TocHaHa ONe ya
N11- 8wppalanTng yo‘aH8i€an Halolal bera<H.

blLacprH $peki To$koplya<lan anor8aTk TO<i<aarT anaHr
UB<la baT TuyalTadya* bHan loy<lalallfialll AnorSalllk
Toé<lalaTT§ Toleklllyar nioLLBMIL aTtyla$h ko‘pTcba o$on
bo*lalll Mo<1<larm§ eletenlar $ll&l ya nill}<lory anaHr3LL o ‘1kaz1b,
nling kHnyolay xo$$alanlll bHSan kol<la <labol $uwkiwa
rorimla$HH yo21$b T TK 7. A8ar ToHHa blr necba 1roter $bakl-
larpa bo‘H$b ebHTOH bo‘1$s, LaT1 nMabtal$ba ya wnlrayeH
Sobatar<ias: $peklrlan<lan Moyéalalllb bH-bTéan Marala$b TU TKT.
Ma$alan, anian8an xarakien$ink cba$ioia 8032mucbun 1450 $141
8a, 8042ucbun 1130 $7-1, M33"mcbun 1390$7*8a, NN#*ucbun
3300 $7"8a lenSyab.k

8blllarS8a o‘x$ba$b ko‘r$a(8lcMar afofl<la TTeral TOépa-
lanHnN8 THXprH $peklrlanéan To<Mallin§ kHnyoY1y larkIM8a
<laxi<lor Uboyallla abarlLiyalll T a *1iunoHar oHmaLLl.

Eleklron yvH$b $pekHlan $llal amaHr! wcMpn  lebralllsb
$pek!rlari8aMaraSan<laancba kat uwo‘Hallllalll cbunk! LLiar oHallla
Mr necba ken§ yuH$b polo$alan XarrVia bo‘ladll ya ko‘pTcba Mr-
br8a M$Tan a0 tMHb baT kela<H
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4.15. 8pcklro-ro(owe(nk wia<lony snayu

Elalon ya leksbrla(118an To<lclalar opitk mxcbliklannl 3oM3b-
Hn3b a3o3Ma anxslara<i18an Toéclanxn§ konzen&ad&xyasx (opx/Bbx
TWnkxn. Bwrxn§ mcbxT elalon ya leks3MnlacHSan enlrtalaTtxn§
opiik 21cblVklan oprital 3baroxa, b xx11o“lum X ,mi/Bxcla 0l
cbanagx. Anxsroy nalualar ol3b ucbun elalortlng konselUrainx-
yasxT (exk3bxrllacligan To<l(lanxkx8a yasxn sxX/b layyorla$b lay$xya
Wedl ASar/leC=ECd "ya AX=ECXb sxyTtallar benl8an bo‘13a,

& = *Ce( m>rmla bo‘yioba leksbxnlacu8an ToAclanxn8

Korzen(ralaxyabllopxlach.

Moéclatn§ konseniia”3xya3xT ywisbnxn§ Tolyar koel-
I7I13xyenV| axcla bart amxMasb Twnkxn. Brixn8 umcbu
anxylanacl18an to<lclarn§ tmayyan lo‘Lixn mrmnlikcla8x (5) opiik
2xcbl/Bx 0 1cbanacl. Moclclarxi§ Tolyar ymHsb koeik3eninT hxd8an

boMa LLIXn§ kon3eTxa&xya3xT 1opx3b LUxyxreTas, ya'mx Cx =

Molyar yninsb koeibaxyenl e3a anlulana(8an Togéa elalon
enita3rnsg op!xk 21cbl/81nx o‘1cbasb a303xcK arulanaél:

AS8ar atylanaél8an ToéclanT8 lora nu3xa3tx ol3b XTKOMX
bo‘lTasza, £Arin]aéyalclan o3b T TKT. 8buT 1a’lacllasb Kerakki,
Tolyar ywiisb koelliyeninT§ aTt” ulyTainx o‘lcbab loplsb
ancba TurakkabcHr. |l a3bobxiin§ 1un, 1e3biknT8 ken8l8L,
3ocbLi8an nw, kywnyela oyrnalannxn8 nutx ~aylansM, 3ocbx3M ya
yuinsbx 318arx orxllarSa bo§‘Us. 8butng umcbun bat anxsaksb
CKyOoniicK 0“1cbasb Hir asbobéan Myclalarb oUkarlLi3bx Kerak.

MoclclanT8 konsenlralaxyasxT <larajalasb cbxrrasx aso3Ma
baTt 10p13b TUTK1N. Foi0Te1rk aboblarcla xkkxla Kynyela bo*/b,
ularclan bT8a ledblrmla<li8n enlta, KKTCM3x8a eBa enLllycbx
(ol eriita-nol yuli5b8a len§) solirac. Bu lekSbrlackiSan yoii
elalon en!TanT§ oplxk 2xdvk&ax enlnycM8a Mbbalan o*lchbabb
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IwKoww beradl Har 1kkala kymyela8a blr xI baJwH enlwalar
3oHmacH.  Ho2iuls1  yayMa  asboblarwng yansi  aylocllan
arlanacH8an konBenlralslyalar oraHS§* 1w ken8ayl1M8b8a 1LLKOM
beracH. Bunw§ wmcbun (Hiteren51al 3pexlro-rolowel;nk vevllaniil
Ao'lasb wmwkw. Bu wusmMar konsen(raislyasl Kaia bo‘18an
enltalatl lexksaMn3b wucHun 13HIaHIacH 01iérenslal 3peklTo-
Molotelnya wmaH(la enlllycM o‘nmii8a kymyelaS8a aMularacHSan
Toclclatn§ 3lanéar! erktas! 3olta<H. Buncla o‘lcHana<H8an opHK
rkbHKk lexsMnlacHSan Toééa. Mulau opllk 2icHHs1 AT bHan
3&Téariiné (nol enHna) opiik 21cbHs1 Aa orab1(1a81 arséan Miora!
bo‘laH

AT >ao0(cT > (00) bo‘l8anéa: A = A T - A 0= eCT 1-
ecoi=ei(ct - Q)

AT < Aa(cT < ca0) bo'18aKla A = A0 —AT = eco1-
eCrl=e1(Co —C»)

Bu yercla; c+ pa QO-nur ynla<iigan Toéclatn8 leksMnlacHSan
ya 3lar<lallenlralaréa81 korzenlralslyalan.

Fo(ote(nk aw”™lasbntg opntal 3barolll. fFoloTe(nk
aMslasMar enlTaéa anaHHk 3bak110°l1a b3l bo‘H3MT ya BuSer-
barberl-Ber yonutéan cbeklantasHKT yoM T1lTTal cbek-
laMsbM la’'tT1Mayél8an opiita! 3barolllaréa baJanlaél. 1/1aréan
en8 TMMT1an: enitna N nws§ opital LiytaH, reaSenlLug yelarkK
gara)aéas1 T0 ‘1bo'HM, anaHHkK (MoloTelnk) reakslyalling lanloy-
cHanHs1 ya ywHHBb ncbin en§ uplay 3barolLlar lanlanSanH81claélr. ri/
nw§ opirtal pglyTtanTt (@Masb wcbun lexsbwluycM Toééa ya
reaenl komsenlralslyalan o‘28arta3 bo‘1&M<la Tnayyan 1o'lur
wTH81<3r N Mn8 enbna ran8TT8§ 1men3iyH818a 1a’3w o0‘r8arb
cMVicH. Bunéa rea8enl ran8312 bo‘l8aikla ywHHsb en§ ka«a
bo‘lacH8an 3oba8a Msob “llmacH. KanSH eniltalar<la opiTuT
anaHHk 3bakl Mlan bosMan8‘tob reagenllar8a ywiiHaMar orasl<la8l
laloyml en§ Kaita bo‘lallBan bol8a T03 kelacH En§ uplay 3barolléa
yuiisb Tak3Tlal bo‘181k3a N Mn8 lacMk o‘28an3Man enltatn§
nur yniisM8a ataléa 1a’3lr eHnaylLl FollitelllannYcM en!tanTt8 ri/
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Liywain (e81bl bu&r en(talarc'an yoka yelarH 1r'clorcla8l Kislola
YOKX "\3bLioiaraan &yclalaib b xxicla saulab vnlach.

Oo‘sblMacHSan amabbk rea8enlwing niisiéon Ta’luT Komsen-
Iral5lya oraH8“1(as: allMammyclll ToééanT8 batTasku anaHiik
3bak18a 0‘Lla213b ucbun yelarH bo‘Hsbl kerak.4.7-rastcla kelLin18an
3xetac3an Ko‘ntb (unbclla, rea8en!nT§ oplvnal KonseniXaislyast
aralannyclld TocManT8 amaHHK $bakl8a 1o0‘Ha oYk TMkbpas To3
kelacH Vea8enlt yana uo‘3llbb reakslya Tabsuloi wuw T 03Mr-
TaycH ya enlTtarn§ yorn8*Hk yuHsbku ko ‘payirtay(H.

Folorelrlarmycbl enbna leksbiiluycbl konsenirai3lyaiaTT$§
barcba oraH8‘Icla cbT en(TtaH81icba LoH3M kerak. A8ar bu 3baiiT
baJanb boYTasa, pa3bos komsenbal8lyalar 13blaiisb yoki uallll Mara
bosH bo‘H3M8a bakun bewycM MrTtoyaloycM  kollolcllar<lan
loyclalausb rarur. Ba’ran bulln [oloTelllk awslasb 3xeTtasiu
0‘28ariin3b8a 10'8‘n kelacH.

4.16. Oro(oTe(nkK reakslyalar8a ~o‘ylMacl18an
lalablar

Folotelnyacla ran8H buwkralar oHsb mcbun 50 ‘HawlacHSan
lotyoY1y reakslyalar ugitar lalablar§a”ayob ben3M kerak:

1. Keakslya ralyaslcla ran8H Ttab3ulo! b1l bo‘HIM kerak.
Bun8a koTplek3 bosH MLLsbekn Moyclalausb, xtoTolor Swppacba-
lanin kTi3b, oralab kelllyclll 7r-bo8‘lan rw”™éonw o3llnsb ya
‘bosbua venllar ban emsliila<H

2. FobTeiTK reakslya Tab3ulonwl8 larkiM o‘28arta3 bo‘Hsll
Kerak. Mazsalan, koTplek3 buukralariwng MMM bar aror eiisb
ncbun TMMIANNG sbarolll, To “1reaSenl, reak3lyall 0°‘&a213blung
opiTal yacth (aManacH.

3. Foli>TeliTk reakslya Tab3n1o!TT8 ramsi‘wlat!ensy bo‘HM
kerak. FoloTelnk reaxslyalar ucbun Tolyar ywiisb koellliiyenllan
5000-10000 clan kaT bo‘ltaSan Tab3Molar bosM lacHSan
reak3lyalar yaro"HcHr. By bola reakslya Mboyallla 3e2811 bo*lacH

4. Barcba lNoloteiitk o‘lcbasMar Tuinasio bb xH 3barolllarga
o‘Vtelelll rarvny reaSeniiar lexsMnluycM eniinaSa bat, {a™
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"o8lasb en!tasi8a bat ”~o‘dbledA ya rA letperalura batéa
en!talar bajrllen§la8blinb itlacl/.

5. Fo(oTe(nk reakB8lyalar kerakH yo‘naH8béa 10*Ha bon3M kerak.

6. FoloTelnk reaksya lanloycban bo‘Hsbl ya fasal Tuayyan
kotponen! bHan8Ta 3ocHr bo*HabL Kerak.

Fo(otel:nk reak8lyalar<lan anor8atk Toé(lalar anaHrllla
batr, or8atk To<l(lalauwl (ek3bT3bga baTt Ken§ ko‘latéa
loyclalarlacH.

Kotpynlerlar bHan 1la'ttlan8an 8peklro-£olotelrlar<lan
Ken§ Ko‘lar<la loygalarlaél, bwu e3a analrT ler baJan3b8a ya
nT aylotallaSbiinab8a 1Tkon beracH. BH necba lolo eleTenii ya
yow§‘Vk Vikrlarl bor ko‘p kamalll [oloteiilar baT 13blab
clali8an batéa Llaréan tuyal Tayalll loyéalallllto<i<la. Bwu
asboblar bH yaultn8 o‘2lla blr necba eleteniill atslasb8a
vinkon bera<H. YowS§8‘Uk il<H MoloTelrlaTtT§ lanmloycbanHS§1
8peklro-lolotelrlarTkl8a nlsbalan ancba8ina kat,  3pekbro-
lolorelrlarcla nwurlarsb Tonoxrotalor LxpsbMan cMualll,
cbullla Lar bosbua eleteniannng yauTt )oyla$b8an cbl21slan
yok1 polosalanllng mvrlauslLtll o “1karalll.

4.17. ToYpgw nrnWs:

Folotelnk anall2etn§ bar sanéay Wmla bat analliik
3bak18a ynil/3b 3peklro-rodorelr<la 13blanSanéa opiital 1o°1dll
mrunH818a ya  eleklMokolonmelr<la 13lllanSan<ia  10°141n
w;unHklaTw8 opital oralA8‘kla anlalanalll. Bwunéa anaHiik
3bakllLng yuiaslldl bMan bosllan§‘lcb rea8eniatTt§ ywinsLl
ora1<1a8l en§ Kavia Marspa “arab 13b yvnLLialll.

MarlLIn§ spekiiiaricas: ymiisb Taksmnwillanll, L aTT8
balanéH81LLl, yninsb cb12184 koninTnw 8§ 3bakHLL, Molotelnk as-
bobLung aylll 3pekin 3oba$iéast 3e2881LLI e’ibor8a oW3b rarwr
(4. 7-rasr).

Analik 3bak! erktazlnTt8 mur ymisll liolto lassio3lasb
eninasTlLU§ nur ymiislli8a T3baiT o‘lcbanalll, bw eninalling
mar yninslLl opiik nol8a len§, éeb pablll alllnacH. Tas”o3lasb
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erktas! iarkibiéa aMgalarwycM KoTponenMan bosbua barcba
bo3blan§‘tob ToéEalar boYacb.

Youw§‘Hkni oYkaz13b (oplik 21cblK). FoloTelnk asbobnTt§
0‘lcbasb To3laTasl omallla yorn§‘Vk o‘ika21$b koelll13iyeni
T wn§ barcba slyTalian xa(oMk AT 8a eS8a bo‘lal/l 8bun8a
bo8‘Us raylsb(la opiik 21cblk bHWklan(1a81 xalok AA barcba
oralluéa bir x bo‘ltayc. 8bu 3ababll ba’r* Tasalalatl
yecMsbéa opiik rioblkiian Ko‘ra 0‘Ka213b koelll13lyenidiian
&ynalaTsb unlayros bo‘la(.4.8-rasnklan kKo‘ntb AWKUKY Tr(-
lay xaloVk AT bir xi1 bo‘l8atiia aM™ManumycM konsenirailyanT§
Tuas xa(oMis1 A8 erkta korsen(ral8lya51 oiisM bifan ko‘paylb
bora<i/; A8r> A8! bo‘1zabat ATr= ATb

M3My xa(oMk AC/C konsen(raiilya oriisM bHan kartaya(1 ya
Tuinay Xaolk AC orisM bian ko‘paya(. T Mn§ paniay
Alytaiian(la MsMy xa(oMik AC/C 1IMwral bo‘VBMM aMMasb mcbun
uny1(:a81 1en§laraM ko ‘mb cM arMIr:

-14aT = A = a mC ml

roclaSaTryoiiy,

c=1? (1)
Molart2 ya uM( ierenzlallab,

4 JT

<2>

M keliinb cMuaranir. (1) ya (2) len§latal/iIM bMasbiirsa:
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4.7-ra3T. FoloTe(nk anlulaSbKar(la rea8en!nt§ opliTal
konSenlral»lya$lil (anla$b:
1- ba”aror KoTplek$ binkTa bod bod/bcla; 2 - bearor KoTplek$
bknkTa bod boVbkla
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: &b C

4.8-rad. ¥orn™N‘HxkoYkaxbb koelll($tyen(ni T nT§ 8 §a bo§ H/k!1

ic _ arel _ar ,.ac_ T
C ~ el1-23T1aT ~ Tinr C~TMT

146



AT wn8 Ta’lnt Ulyrall(la T 8a wudl 3on ~yTaiani benb
len81aTa (3) 0asaH 13My xaloMkAC/CT Msoblab CYXp3b TUTKT.
Bun<lay 1/isoblasb nalyalan 4.9-ra3taa 8railk 3bakléa 1&malanSan.
Lnclan ko‘raw!da, T nws§ Jucla krelllk ya Jucla kaia LiyTainanéa
T3My xal;ollk Ke3KT or(ar ekan. T wng§ o‘Macba M yTarianc!a e§n
cbwannTTMT oruaH o “lad/

Yorn§‘kyn(nycb: ya(latning yaluHs1

4. 9-ra8T. MaMy xa(oHknws§ erKta yorn§‘Hk nmurn! oUkawb
wun$ya%a boHuHN

Bu8er-batbel-Ber len§latasl8a ko‘ra oplik 21cbl1kiing
shytall ~alat saHnNH18a 10'8‘n nuidianoslll A = £ «Ce/. Bosb™a
sbarolLlar blr xH bo‘18ar<la “aHaTt slaHnNHs1 o131 bllan opiik
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rnob/k ya éewak, $e28irHk baw orii$bl kerak. AwTo “anar
ualtH81 (opHk yo'l urunH81) or(8atéa yorm§‘Hkmng $ocHLLBHL
bHan bo§“Hu, 18roiar ayTu3a enHnalar bHan 1$bla8anéa ko ‘payalll.
OaiiaT saltH81 5 $1 éan orH” bo‘18n(la kynyelalar, o0gal<la,
Molotel;nK awwmlasblar ncbun 1$blalliraylll,

4.18. Moééalarnl MoCotelnk anlula$b vdullar!

8lanéarl ya alllMammyclll ran8H enHna'att8 opHK rkb-
Hklanll 1a™uoslasb wdiH. Moééa korenlral;$lya$lnl alllalashb
ncbmn lek$llnlnyclll erktaéan orroy oHb, wnéan olotelrla$b
ncbun ranSH enl!ta layyorlanalll ya wnT§ opiik 2icHHa
0‘lcbanalll. 8o‘n8ra $bun8a o‘x$bazb yo‘l bHan anlslanmyclll
Toééanlll8 Ta’lmT kondenlral$lyall ranSH wmcb-lo‘llla $laréarl
eniTa$1 layyorlanacll ya $bu kymyelalarlling o‘rllla nlaTtt§ opHk
2cl 1181 o “Icbanalll.

Ta™o$lanmyclll enltalar opik 2lcbHklanning ulytallarl:
alliylarmyclll enHna ucbun Ax =  oCx «IX, $lanéarl enHna
mebrr Ac( = rdn«Ce(«1Q bo‘lall Ten8latalatin§ bMLLU
Kklliclli$iea bo‘l$ak, — =  C'x LW olarl2. X= 1&ya/n—

Ac' encC.1c(
con3b bo‘18an! 3ababll Cx = *¢.

Tauuo$la$h vsvHMan bH Tarolaba alllalasllaréaSllla [oy-
éalallisb Twllan. 11 mur ymlUBLILING a3o3ly sonmni8a noya
ALBbLLI 1alab elalll

1>aralaH 8raink usuA. Bu8er-batberl-Ber “onulL8a bllloan
21cllhk-kon3enirai3tya koorllnalalanéa8l 8rank 10°§‘rl clLirluH
bo‘Hslll ya 10°§‘n cllbiy, koorétala boslLéan o ‘HiLLl kerak. Oéal-
éa <Bara3dlasb 8raisi kaTllla ucbla nuala bo‘yicba LUridalll. Bu
lek3LLIn3NTS 13borcML ya all bo“V/sLLLLI 1a'TLL1ayLLl.

Qara]alasb 8raits1 n$LLI18a Tocllla rLL™éoriiii allijlasb ncbumn 5-
8 xIN 1 kon$ermrai31yal $lanéarl enltalar 3enyasr layyorlanalll.
8lanéarl enHnakr komzenlralslyalan oraH§‘ILLI lallb$b<la $bvnSa
e’Hbor bewb kerakk!, layyorlanalll8anen!Ta lekdllininyclll enl-
Ta komsenlralslyalantling ebHToMy o0‘28an3b 3obalanlll "atrab
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olacli8an boursll ya leksblnlayolSan en!TtanT8§ opiK 21cbHs1
(laralalasb e8rl cbx218‘TT8 o0‘Malan8a T03 kKeb3M Ta’3ac!S8a
TUYOMLELT.

8lan(larl en(taTT8 opiik 21cbbklantng oYcbaxb asosllla
bo§‘lat$b e8n cbi21s'1 XurHach. 4.10-ra3t. 01718an e8T1 cb[2"
garaJalasb e8n cM215:1 (Clarajala$b 8rain§l) éeyHalll.

BuSer-batberl-Ber sorvniclan cbellasbHSanéa, ya'w A-3
cbizisH bo§‘latsbl bu2H8améa Sraik (M21$b mcbun oltacHSan
malalar 30T 03bMH3M kerak. Qarajala$b Sraiiklan<lan
&y<lalaudb Folotelnk o‘lcba$bnt§ en8 ko‘p larpalSan ya ar”
viHCHr. Bu mdmMlan ko‘p $onH blr-bt8a o‘x$ba$b anaH2lart
0“Irxa21$<la Moyéaknilach.

4.10-ra$T. bara]ala$b §rall8b

Oo0‘$b|$b n$nH. O0“SVIb udH 3503"a3b m3rHWINE Mr LLin(Hr.
Eniina konsen!ralslya5tl by umsuMa awula$h lek$MrHayolSan
ernta bHan $bm enlta8a aralanmycM Toé&aéan Ta’lut
rmyclorcla Lo‘$bH8an enltanT§ opiik 2lcMYclanT lassio$lasb8a
aso$lanSan. 11$mlnt§ ToMyain avylclaSléan Hora™: Ayyal lar-
krbWa awulannycM koTponen! bor noTa’lmTt komsenlral$l-
yaH C atlannycM lek$MnlayolS8an enltanT8 oOpilk 2icb-
Hs1 Jixanwpare<i1. 80‘n8ra lek$Mnlayol8an erkta8a anlylanvycM
KotponenHan taYuTt TlulorclaCe*uo ‘$bHaér ya opiik 21cMik
Ax+a yana o‘lcbaracH. TexksMrllayol8an en(TanTt8 opWik
21cbH&1: Ax = ee X"l (1) $lanéarl ~o‘3M18an lek$MnluycM
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enltawn§ opiik 2tobHs1 e3a Ax+J( = e « {CX+ Cc() (2) len8lata

(1) w (2) ea bo‘Ub, avyxiaLl olarTr:T%ch: e yok1l bunéan

AX(EX  Co—Ax+cl*

X TOE —Ax+AL* ™ AX *X
YOKX

eccl = CX(JIx+ce-JIX)? Ik Jhy

(20°3Misb wmlllian, oéaMa, be8ona aralabSbTtalaTT8 balaub
beTtycM 1a’3ww yo”oisb, bb ua(or bollarga e3a Nolotelnk
arylasb n3nltTt§ 10'8'NnHST1 babolasb ucbun MoyllalanbcH Bu
mnl ranSH leksbtlnycbl ya 3lanparl so‘sbHSan en!talarT
Molote(rlasbéa blr xH 3baroMar yarainsb brikoTw beraM. 8butn§
ncbyn w1 nsuMan rH eletenllaTtt8 KaT nins<lorlanw beSona
TocMalatT§ kaila ncMidan 13bHrokMa aralasb, L
erkTalarTT§ amaHricla MoyclllaTsb Tauzacl8a Tmyon”ciir.

MoTa’luTt KonsenraislyaT [ortnla bo‘ylcba Msoblasb yo‘H
blanyok! Ax+C( = /(C). Koor<ltalalar<la8l §ravik orsiaH 1lopHacH.

BllTerenslal-Mfolotelrlya w3nMH. To‘a ran8H enltalarT
oloteMa3bM <Hikeremslal MoloTe(nya nsnHEa Tnyarias”ya! bHan
atal8a o3Mnsb TMTKT. m3mlnt§ toMyaH 3bunéan Llloraia,
ranSH leksMnluycM ya 3lanclarl enltalarwn§ opiik 21cMlklan
yH3M nol8a len8 bo‘l18an lora enlmycbTYa8a Msbalan eTtas,
Balla eleten!nT8 Konseniraidlyast leksbiulayol8an enlrawikl8a
ya™T bo‘l8an ran8H enlta3l8a wsbalan o*lcbamacH. Mazalan,
o<IMy Tlolotelrlyacla noTaTwuTt Kon3enirasyall leksMnlnycM
erMTaéan o0°18an yora§8‘Vk Tlenslyl181 /xlora enlLlycMéan o‘18an
yora§‘VIK T 1en3wyls1 /0 bllan la<pecblared, BwMay en!tawing
yora8‘Vk o“karizb koellliziyenH t&n3MLUar wsbain8a len§
bo*laH
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OWTererwal &lotelnyada yorn§‘Hkmng rkkrcb! nwmn
enlllycbMan eta3, aTta kongenlral8lyaH C{ ran8H la<ano$latb
erintas! éeb alalnyclll enlta orugH olacb. Tasuoslasb enl-
Ta3TTh T(enswyHsi /rblMan bel8llanacH TeksbTlayol8an enl-
Taéan o0‘l18n yows8‘Hk T(emalyH81 IX . InlerslYHKlar T3-

baHr—l:sbax! oUkaasb koelll13iyenin éeyHacH: Tx = F./TI'IT§/O§a

T3ball Dx"o3lasb en1Ta3TT8 o‘Vtai$b koelllisyeniit layslt-
layH TT= IEr\rlx = Tx *10 bo*18at ncbun

11 = 'I'{ Io%—'l';(: =
0 “1ka213b koelLN$1yeri/ari<lan opiik 21cbHklar§a o ‘H18anéa

AX = AX —ATAX = £' I *X AT (1)

Bu yerga Ax T$bly opiik rkbHK.

Ten§lata (1) T$bly opHk rrcbHk baoapy opHK rrcbHk $T8an
ran8H Toépa komsenHalslya$l8a Twlano$lbHST1 Ko ‘r$ala<H.
ATT0 AX —5X 10'8‘n cb12184 koor<Hma(@ bo$lHEan o‘ltay<H.
4.11-ra%.

A8ar 1ek$bTlnyYcbl eninant§ opiik 2rcbH8m A = 4,0 éeb
Fbnl uH3ak (T cxkHy [o(otelnya mbikla yelarH aTuHkéa
0‘lcbab bo‘ltay<H), erlityclit o‘nit8a lasuo$la$b eninasmii oHb
AT= 3,0 T3bly opiiK rrcbHKT (opanHr:

Ax = AX—AT = 4,0-3, 0=1, 0. Buw yelarH <largle<la aT"HK
bHan oTcbasb TuTkT boTall 8bunéay ~Lb, <Hiferemslal
lMokOTelllya anii &lotelnk o‘lcba$blart o‘Hae13b8a yarosH
kon$eniia!8lyalar $obasHH ancbaSllla kenSayl1lralll.
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4.11-ra8T. Ollleren8lal Molotelnyacla Moy(lalan|la(l|San
<lara™ala$b £raHsi

Ek8(rak8wn-rol:owelnk u$nllar. AnaHHkK latyo(la exsbrak-
5101 vidmllar(lan ken§ lMoy(lalaia(ll Bunéa exslrakl(1a8l (ek3M-
nMycM kowuponeniaii Molotelnk naviMa bat, bosbua bar xI' nsnl-
laréa baT (polyaro 8raik, $peklral ya b.k) aurla$b TwiMan.
Ex8lrak$ton n$unllatii§ ba’2l SuruMan lek$bu$bM [MoloTelnk
n3ma yakmnla$b ~méa $ataraH bo‘laH ya lek$bT$bn§ xarvny
terHs1 bat(la aMsHSIM 1a'TwilayM. Bular ek$lrak$ron-/oloTelrlk
Tullar <Eb alalacl Ek$lrak$ion-Iolotelnk n8Milar aM™ManmycM
TopnaM ek8lraxk8lyalab oMb, 30‘n8ra Molotelnk nsmka aurlasbsa
aso$lan8an. Bu nsMéan Twakkab araia$bTtaia T 1 anaHx ull/Bkcla,
asosly KoTponenHar 13bHroka “o‘sMrtcbalarM aM™Maskcla,

152



3burangéek, arala$braéadx yrialirmycM eletenlnl beyosila aM™-
lasb Fyin bo‘l8an boMaréa [loyclalarlacll Kat Tlsclor(lagl
HAo‘sblrcbalar exblrakblyalanSanicla mlar a;raHb cbiuisbican lasb-
Han korzenlrlanac bat anaHrTn§ by nvHga atalanvycM THcro
koTponen! aycla ermycban, ranS8H bTkTa8a aylaninla<ll, eks-
(raxzlyalanacH ya eks'rak! FolotelrlanacH. Moééa Tlséon <lara
Jalasb 8raiisit wevHpa atylanacH. Bunéa anlylanmycbl KoTpo-
nenltn§ ranS8H MnkTas1 3nyéa elwyYcban bo*HM 3baii eTas.

TurH HeaclH kotplek$ bTkTalaTtl exslrak$lyalasb anaHHK
kK1TyoMn§ ler nyo]lanayol8an yo‘maH$Manclan btcHr. Bunéa
LLHH HpanéH koTplekslargan lMaua§na kotplek$ bo$H LHWMycM
Te(@all wManT arsla$bcla etas, Halkl aton reaSen(larM
(H8anélawl) auwladcla bat foy<lalarlacH. Arala$b ek$(rax$lya-
lanmycM kotplek$lar bosH bo‘HBVEla H8anpglaTtT8 bar xHHs1
ek$(rakston Folorelrlk anaHr n3nltr§ 3e281tHk1 ya (aMoycban-
HeLLL 03bT3b8a ken§ brnkoMya! yara(acH.

Ek3(rak3ton-£o(ote(rik vaullarcla Te(allatl aMuylasb wcbun
LLIH xH ek3(rak$ion $1$(etalaréan loyclalanHagl Ular atula-
nmycM KoTponen(nT§ KiryoY1ly (ablain8a, en8an Tocléalar
(arklM8a ya exk$(raxk$lyalasb 3barolli8a bo§‘Hy ni3béa (aMara<H.
Ek$(ark$lon-No(ote(nk wmml a(oT ya yanT o‘(kar§8lcMar
(exMka$Ma 13Ma(HrycM MboyaMa (ora Toclclalarclagl Jucla kat
Tluclorlar(la bo‘lacH8an s0‘3MTcbalart aMulafhcla ayMuza Kaiia
abanHya! ka3b e(Tou<la.

4.19. Fo(oTe(nk o‘lcba$h (exnlka$l ya asboMan

En(talar komzen(ra(3lyaslM To(oTe(rlk aMslasb w$Mlan
$ardar( ya (ek$Mnlayo(S8an en(talatT§ yow §‘HkM yn(1$M yok1
0‘(karlb yvbon$Mra (auuo3la$b8a a$o$lanSan. Texk$brlayo(S8an
en(ta8a yorn8‘HkMn§ yn(LLSb clanya$l [To(okolonTe(rlar ya
$pek(to-lo(oTe(rlar yolllatMa atulanacH. 8@n<lar( ya (ek$M-
nlayo(8an op(1k 2t0bHS8T1 0‘lcbath <lolto (asuo$ladb en(ta$Ma
Ms$ba@an oHb boriiacH. Ta\o$la$b en(Tast (mol en(ta) 3HaHéa
larkiblicla aMularmycM ton bHan ran8H Mnkta bosH sH1WYcM
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reaSenl<3an (asbsan barcba koTponenllar bo‘laélSan lek3bb
nivycbl enltatng blr A18ricla Moyclllatsb T TKT.

A8ar uo‘sMMycM rea8enl ya lassoslasb enl Ta3TT§ barcba
bosbsia koTponenan bat ran8312 boYsa ya getak, 3pek1lTT§
Ko‘nnuycbl s13r1<1a8l nurlart ymlrtasa, (a’uoslasb enlrtasl
31lMainma <islLilan8an any<!an Moyéalan13b TU TKT.

Fo(o-kolonTte(rlar. 13blallllsM, (exTk Ta’lmto(lar. KFK,
FEK-56M, FEK-56 ipklas1 No(oelek(ro kolowitelrlar 315-630 n.
orab§‘I<layow§‘HKT o‘(kar13b yok1 opHk 21cbH8T1 0*1cbasb8a ya
en(ta<la8l Toééa kormsenlralslyaslnl [oloTe(nk usmllaréa aM”-
la3b8a T 0 ‘Liallangan. Bu asboblar etvlslyalar, 3u3periuyakr ya
KoloM en(talartTng o‘(nycbl yow8‘HKT (aruaHsb T(en3lyHS§T1
T3bly 0‘1lcbasb NKONKiA baT beracH.

Barcba Mo(oTe(rik asboblaréa nurtng 100% <lan 5%8acba
o‘(ka2l3btl ( A =0 -r-1,3) oYcbasb TuTKT. OUYkazi3b
3bkalasltn§ 5 €éan 0, 1% 8acba (A = 1,3 H3) bo‘l18an Li3T1
(axTTly amlulasblar ucbun Xieta( sHacH. Yora8‘Vk o‘(ka2i3bT
0 “1cbasb<la8l a3bobTn§ TmHau xa(oHst T = 1% <lanosbTay<W.

FEK-56M, FEK-56 asboblaréa yora8‘Vk Ttanbal 3llaHm
cbo‘§‘lar3b latpasl ri1-35 (8B, -35B() ya anyyaH 120 B( Ho‘(a
yuuon bo3ir 3ltob-kyar3 latpasl 3PK-120 gan lNoyngalanHalll,
mlar 315-630 nT. Ora/BYla 13blasb8a iTkon beragl. Barcba
asboblar (or polosaH yora8‘Vk Lrlan bHan (a’ltnlan8an, bwu
LU (r1aTT§ 3pek(ral (aysi]aéyaMa kel(t18an (4.12-rast).

KFK, FEK-56 ya FEK-56M (urMas: o(okolonTe(rlatM§
NTUT1ly ya opHk 3xeTtas14.13 batpga 4.14-rasrlarga kelHnlSan.

¥ora8‘Hk tanba! 1 <lan cblusan yora8‘Hk our 1 yora8‘Vk
LLi(rlan 2 gan o‘Hb, pnrra 3 8a (usba<H. LUl fa ouir 1kkWa-cbap
ya 0‘n§ (artouua bo‘Vnam. 8o‘n8ra parallel ocptlar Kyuye(alar
4- 4, <Walra8talar 5- 6 éan o‘Hb, Lliterenslal 3xeTa bo‘ykba
poLuity (ok kucbay(iwr§toM oruaH nHkro atperTe(r8a Mangan o(o
eleten( 7 8a LLbacH.
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4.12-raxt. YornHk Mi(rlannws (ay$LL
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4.13-ra$w. FEK-56M TlNo(okalonTe(rlarnlng ntmunuy ko‘nnl$ln ya
op(|k xxeTam:
1—yornf Hk Tanba); 2—yorn8‘Hk AN n; 3—pnrra; 4—erkKnycbE yokii
lasuo51a*b erkmnycb $olwean klymyela; 5- baraka(lanuycb| chalrra™ta;
6- koTpen8a(blyala$b <Waltaeta$|; 7 - Fo(oeleten(lar.



0 ‘n8éas1 yora8‘Hk osinl8a kelta-ke( enlLlycM (yok! lau-
A05lasb en!ta5l) 5o0lt8an kywmyela 4 T yokl lexksblriwnyclll
erktab kwmYelll 4 T KTiBb TUTKT. ¥ora§8‘knt§8 o0‘ng
o™rTcia Joylas$b8an 3unlta <Ma&a8ta 5 0:21 bHan brkiinl8an
baraban aylan8ar(la o‘n§ &lo eleten*S8a bkbuyclll yora§‘LIk
oarTTT§ alytabT o‘r8ariracl], 0 ‘n§ loton(la8l baraban 0l
cboycM, cbap 10Tonpasisl e3a KotpensaldlyaloycM MsoMariacH.

folo eleten(lar. FolO-kolonTtelnya ya 5Speklro-&lotel-
nyaga ranS8H enltaMng§ yora8‘Hkm yvHBeb éanuabl [olo ele-
TenWar yobllabkla anlslana(H. Folo eletenl kolontelrlanunycM
enlTta orsaH o‘LlycM yora8‘Vik ener8lya5t! elek!r erer§lyabl8a
aylaninb keracH Folo eiek! uonmnlan8a buoan bosl o lmycM
ol loknTt8 kmucM Tlolo eleten!S8a LbuycM yora8‘HkMng
Tlen51yLI818a 10°§‘n TMlano51beHr: | = K.

¥orn8‘Vk &Hrlan. Folotelnk anarnt§ aM”HST1 ya
5e281rHS8T1 03bT3b ucbun aralasb (oc|) nurMng yniiH3Méan etas,
Balla &lortelrlanmycM ran8H enlta8a Tak3ltal yullnycM
nurlawit§ yuiHsMéan MNoynakMsb ayM Tuééao boYalll 8peklr-
Mn§ barcba ko‘nnnycM 3oba™Man TayunTt 1ok |T vz LUH8pas1
lurlaml &Yaib oHsb wucbun yora8‘Hk ouir annT§ yo‘Hsa
WLLYcM  erllialarclan oMM yora§‘Hk Wiirlan éb alalvycM
yora8‘Hkm lanlab ymlllycM To3laTalar 3oylabbiinlacH. Yora8‘Hk
M1rlan kyvye(a LLITon yo‘nal8an yora§‘Hk osiLuii yo‘Hga oykiob-
nnl8acb, asosan ran8H enlta8a ywiilacH8an rmrlar<lan krobsan
barcba rmrlarM aulacH Yoru§‘Hk Vikelarl sllaiiéa rangH sbaiol”
plyonkalar, 3blsbalar, ran§H SuywsiHklar ya Mler&renston yorag‘-
Hk 1iMlan(lan MygalaMila<l] 8peklwT§ 350-750 nT. 8obabl
ucbun 15blaiilacH8an Mler&renSton yora8‘Hk iibrlan HOplat-
lannT§ 0“1ka215b 50ba5110-40 nT. bo‘lalll 8peklro-&lotelrlarcla
rvrlanisb cllraxstion KOrlar yoM pnrralar yor('atl(la kotponeM-
lan8a ajraila(H. 01M8an 5peklr yora8‘Hk rurlarlnM8 &sal KO
<lazlaszr181na o ‘(karnycM irusb8a yo‘nalvinlalll PnzTan1 aylan-
nn3b yoM LLixsbM 3LLILLBb orsaH 3pek1T11ng barcba ken§H8Mas1
Tonoxrotank nurlarl kelta-ke( oYka215b8a eTMKMH.
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4.14-ra$1. FEK-56M IMo(okalonTe(rlarng opink 8xetas|
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4.20. FEK-56M aBbobMa 1$b1a8b (ar«bii

1 Asbobéa 1a'tTla8b bios1 ya cbo‘8‘lat$b aTpas: ular-
8aweéan 15-20 TTum( oY8ach, a$bob bararor i$bia$h re]tH8a
oY8aniclan keyT olcba$bnl bofblath TMTKT. 81TOb 1aTpas
0‘1cba$b bo$blani$bitan 10-15 TTmn1014T 2am)r8a miarac/l

2. 8ltob KTpaskii 2arvrar bo‘ltaSawicla 13b bolaicla
Lo T3b yarataycin, cbunkr bunéa nwng Xetai1 ullbb TnééaH
L/ supracH. )

3. En(TanT§ yow§‘Hk oYkarExM yokl opHK 2tobHs1 0*1cba-
m<H OUYcbasbéa kymyelawing uyopso84 berk boYacb. Ayyalo
a$bobnT§ “elekir nol” bolai o ‘Tainla<H. Butn§ mcbun <lalza 3 w
burab (4.14-ra$t. ), paréa yor<larl<la yow8‘Hk ocpTTT8 yo‘H
1o*8HacH Tulliob 10 orsiaH rwkro awperteH- Ko ‘réalkaobl “nol-0”
bolaH8a kelHnlacH ya paréa ocbllacH. Tulliob 11 Yosllaslcla
yow§‘Hk <kt 18a lanlan8an yow8‘Hk kTLLlacH. Barcba
0“1cbasblar elextH*o 3xeTawwng 3e281rHs1 TMcro aTpew 1e471718 1-
3 bo‘lTasl8a len§ kelacHSan bolaHa oHb borHacH, bunéa o “1cboy
cHa&a8rta3: LULob 6 oruaH 1% yow§‘Hk o‘lkarlsb8a To3lab
ocbHacH.  (AsbobnT§  3e28irH8NH  o‘icboy  <Ha&a8tas
1% o‘1kari$b8a T03lab ocbHS8aiicla nHkro aTperteH: 3bkalazléa
Ko ‘r$a(8tob necba clanyacla $lLII1 oruaH awylamacH). ASbobnT§
Ko ‘r3aH18an 3e281rs1 LLLoM 9 w burab o ‘TaHla<H.

Cbaps1 yow8*Hk <KuT 18a 0‘1cbasbwing bosVklan oxT8acba
enHoycMH (yoM (auuo3lasb enHnast $oHN8an) kynye(a o ‘taHlacH.
A8ar enlLlYcM ranssi2 bo‘1$s, cbap<la8l lolo eleten( yow8‘Hk
oduwwng 16181 (a’$r<la 1513bTT§ olcHu oH3b wcbun cbap
yow8‘Hk oulrl8a cHsHllan8an 3uyH kyuye(a o‘Taiidb (ay$iya
eHla<H 0 ‘n§ yow§‘Hk oulTl18a (ek$brlayo(8an enHnall kymye(a
0“taHla<H. 0 ‘n§ baraban 7 (MLitoM 6 W burab yol§‘Hk 0‘(ka21$b
3bkalaslw 100 bo‘Hun8a ~o‘ylla<H Cbap barabaniu ((M(utob 8 L)
aylan(tb, THcro atperteH ko‘ra(kioM “07”8akel(Tla<W.
AS8arcbapbarabarnyor<larl<la “0”8a f0‘y13btn8 1101 boYTaxa,
unéa o‘ng yorm§‘Hk <LLli8a (yow8‘Hk <larcbazl8a) asbob
Kotplek(Ma8l 3u3ay(U8ob “1” yoM “2"T o‘TaH3b Kerak.
8o‘n8ra L(ob 5 w burab o‘n8 oaltéa8l enHmall kywye(a



enLLiycbLLl (yok1 (ausiosk3b enltaH) kynyela Ban alta$bHnlaél.
Bunéa nHkro atpennelwTé “0”8a o‘TaH18an 3ireikas: 3y
0‘ng o‘lcboy barabanm aylanHmb yo‘H ™THHan 3lrelka
‘bosblang*1cb “nol” bolalga kelliHacH ya leksMnluycbl erktanT§
yona8‘Hk oYkamslll (opHK 2wbl18) o0‘n§ baraban 7 3bkalasl
bo‘yicba blsoblana(H

OYcbasb Jarayonifa ro‘y bemnsM T TKT bo‘l8an laso<Hity
xalolartng olcHT oH3b mcbun blla8Tta o‘lcbasb bHan cbeSa-
ralantasHk kerak.

4.21. ErinTana”™ ToHHa koosenlra($lyaswl an'ylasb

Onyléa8Har8a noya ullsb layslya eHlacH

1 Y oT8§‘Hk HHnLU (anlasb. A8ar lekslLnlayo(8an en(Tawng
ynH3b 3pekii1 notadmT bo'lss, mMTng (axTHHy ko‘nnlsbl umyl-
Ha8icba atylanacH: Kywuye(an: lekslHnlayolS8an en(ta bHan
10*1cHh WwHNS opiik 21cbHs1 barcba yorn§“‘Hk LL(rlanclan ke(Ta-
Ke( loyclalalb o*lcbariacH. OHnSan Ta’lmto(lar asoslclaA =
/(A)bo8lallkb Sraiist LLiHecH 8pek(TT8 op(Hc rrobHK mrunHs:
0‘2par8aniaa kaT o‘r8arycll 3obas! (anlanalll.

Makslrtal of(ka213b 30ba3t (exkslUrHuyclll enta yuHH3b
3pek(nning ko‘raa(H8an Fi3T18a T03 Kelllyclll yoT§‘Hk il(n
(anlab oHnalll. A8ar b 3bar(8a Hlr necba yoT8 ‘Hk M1(N T03 kelsa
Warllitr To(o eleten(tn§ 3e28wrHs1 yuuonros bo‘lacHSar
(@amlanacH. Yot18‘lt Al(nlld en(talln§ o‘lcban8an  opiik
21cbH8TTS8 en§ kaia *1yTaiiSa farab bat (allasb TuTkan.

2. Kyuye(a (anlasb o‘lcbarmycbl op(Hc 21clliHc1aTT8 opittal
CHapa20T8a bo§'HU FEK-56M aszbollléa umyiéast Kymye(alar
(o‘plarl bolacH

MHcro kynye(anT8§ 13bcIH urynH8:, 50.30.20.10.5.3.1. T T

Kynye(aTn§ ba]tl, 20.14.9.5.2,3.1,4.0, 5. 11
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KC)XX8E3TKAT81YAM AMObAS8H 118b1lM IT'AM.A8H
4.22. Folowe(rik oHcbas>blar boUkba wila<lony analu

Folotelnk MMasMa bat yw'orllla yarab cblqll8an reak-
Slyalar8a 0‘x3ba$h reakslyalar 18blaitlacH Bu w3nl nur ymnlacb8an
To<l<lalart artulasb <layorl(la wnlrlasbtn8 oxks§1 Tula51T
lopl3b8a asoslan8an. fFolote(nk LUiasMa bosb™a [olotelrlk
amyla$blar<la go‘llatla(b8an barcba reakslyalart bat 13blaiib
bo‘ltayél. Bu en§ ayyalo, nur yla<\8an TocklanT§ barsiarorb8l
bllan bo§‘bu, Masalan, koTplek3lar3b reakslyalan(lan oyéala-
Tlayol8an bo‘13a, leTnrT nalny 3alk3llal;oklkselernol 3an84 bllan
blrlasb TM TKT bo‘l8aT bol(la, roéaweé yok! xlon(l blMan iiMab
bo*1raycH, cbuuiia ravlar<il]ya xlorn<lH koTplek3slar besarorcHr.

Fo(ote(nk Lrlasb

1) leeblnia<118n b kTa ran§H bo*18an(1a;

2) reak$iya clayotkla ran§l/ bbYcra boall bo*18ancla;

3) TcHkaloTT8 ranst $ekln o‘x8ar8an(la atal8a o$blul$bl
TUTKT.

Folotelnk b<rlasb TcHkalor 15HAOKI<la yoki Té&!kaiorsi2
atal8a o3bwl6M T TKT. Kang8512 enltalart aTylasMa rangH
yokl ran§ bosll ufmyclll IncHkalorclan [oy(lalarla(l. Bwn(la
ekYiyalentVk nualasl8acba opllk 2icbVk o‘r8artay<iV, wunéan
KeyT yo oflcH, yo kartayacl. 1nélkalor512 LLrla5bM aTtal8a
05bT15b ncbmn lek$builacl18an Toc!cla yoki reak$iya Tab$nloin o 2
xaraklen$lk yo‘1a818a e§a bo‘/BVIKerak.

4.23. FoloTelnk LUrla$b

FoloTelnk Wirlabb WwMMa exY1lYalemlHk rmnslabl Molotelnk
0“1cbabblar yormanmea atulanaél. Bwunclay blrlasb <1ayonm(1a
reakslya kotponenilarMan bwtng - aM MarmycM Toééa, Wiraml
YOK1 reakblya Tab3n1o17T8 yorn§‘Vik yuiisM o‘1cbariacll. T11rlasb
yabck anlalanmycM TocMa 1Manl yok! reakslya Tab5n101MT8
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korzenlralSxyalan o‘r8arS8aw 3ababH HMarnmycM erHrtaéa
yora§‘Vk ynH3MTne o‘2pan3ll kuralllacKl. Exylyalenl;ViK nusiast
8raik nmMa (opVlacl. Bunt§ mcbun LLrlab bo‘ltTta8an enlranl
1aY81/0Yebl bir necba miala ya o‘la LUrlan§an enlta ucbun bir
necba nvula8a eSa bo‘I3b k/oyaclr.

Yorn§‘Vik ywiilsbting LUran! ba]tl8a bo8‘VuHk §raiigT1
H2ib, LLrlasbe8n cbi21§8‘Mast e8LLIsb Tk[1a$1, ya’'T ekylyalenllik
mmstas!  anlglanalll. OpHk 2t0bHKNTS 0°rSan3bl reak3iyanTs§
yulllycM  kotponenH8a bo8‘Ha raYlsbcla Hwlicba bo‘lalll
Folotelnk HMasb e8n cLL2k[1anLLing en§ ko‘p wucbraylli8anlannl
Ko‘nb cLU™arTr.

1. TeksbTlayol8an To<1<3arn8 yvHslLIbo‘ylcba (4.15-ra3T, a)

TL1asb clayot el8an 3ar: Toclcla konbenlralslyasl karayll
boralll ya exkY1Yalenllk Tula$l<la TT1TmMT18a yelalll ErHTaTn§
yora§‘Vik yHsll bat kataylb bonb, ekyiYaeniHk mmllasH3a
TlttnnHS8a yelalll 30‘n8ra o‘r8artay solalll (yola 3uyuMsb
malyaB8l<3a or8Tta katayacll). TlHlasb e8n cLLbi§“rTn§ e8LLisb
mmla51 ekY1Yalenlk nus&3kiAr. E8LLBb<Ga enHnalllng yuH3M bH
lek13<3 o‘r8an3ll TMTKTH §1 BababH HMa3b e8rl cllbi§‘TT8
10'§‘n Llsrlanlll ke313b8iTcba ayoT ellnb ekY1Yalen!lMk TK [1a$t
TopVaci/L

2. T a8 ymiisLLl bo'ytoba (4.15-rasT, b).

TLLan! Toc3éa reakslya8a lan$bayol8allicla n enHrac3a orii”-
cba bo*ltaylll ya enltalllng yora§*‘Vk yvHsLLI o “28annayLU. EKyb
yalen'Vik nuuasi8a yelSan<lan keyln enHnac3a LUranHHNS ol Tlu-
cbazl payio bo‘lacH HHI1asb clayort ellinl8anl 3an mLLINg kon3sen-
lral3lyasl oriib boralll, 1e813llkoba yora8‘Vk ywial/iBLLl bat oriib
boracH.

3. Keak3iya Tab$rlolHHRS yuiisLLl bo‘ylchba (4.15-ra3t, <3

TWa$h clayor elSan $art reak$iya Tab$mloHLLINE kon-
senirawfryast ya, «3etak, enltanlL§ nur ywiA$LL bat oriib boralll
ExYlyalenlHk nic|1a$18a yel8anitan keylll reak$iya Tab$nloH boalT
bo‘ VL 10°x1aH18anHS1 $akabl/ enHmalling nur ywH$LL o‘r8artay
FAolalll
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T

4.15-ra8LLl. FoloTe(nk LLHaBb e8n cbl21dlan
4. Teksblulayol8an Tckl(lawné ya ilranirlng nw  yuinsM
bo‘yrcba (4.15-rasT, e).
Exylyalenlllk nuala3lSa yel8rrcba Toééa komsenlralslyasl
Katay8anLls: sababll enltawn§ nw yvinslll baTt katayrb boralll.
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Exylyalenlllk nwuyrasz®a yel!S8anéan keyT e3a LUranlnt§
kon$en(raigtyast oriib bonsM LLFayH enltatn8 nur yuiisM bart
ofacH. Folotel:nk HMasbéa exylYalemlHk nugasMa Wlranlm§
ba]tt 8raik wsullla (4.16-rast) wWlrlasb e8n eMig4 10'8n
cb121a1annT§ Kesl$M$b T 1 1a8t (Alranl ba]tlKr8a 10$ Kelnychbl)
‘bo'yioba yoi i(rla$b e§n cbl218°1mirg exYlyalenlHk rymlabl<lan
oMT81 ya keyingt 10§‘n Al$rlannl MoclalaycHSan Vckba lenSla-
Talar $ReTasl yoréarléa anluylaneél.

8uymnlinl8an yokl TT ran§ enlralarl ilrla$béa ilrla$b
eSr1 Cbl2181 ke$kill TlTTMT8a e8a bo'lrtaycH. Bunéay
$1$letalar(la exylyalnelllk muua$iin 1opi$b ncbun Trrakkabros
WR21HBECI8L 8Sraiiklar(lan loyéalat$b8a yokl Tax$u$ TaleTaik
yo‘1blan 1$:1ab cMsix$b8a 10°§‘n- kelacH.

Folotelnk IMlatb ndHMNS a$o$ly afralllsl ko ‘pMcba boSbla
vevillar Mian iilrla$bMng Mo bo1ta8an $mymliinl8an ya M T ran§
enbnalarM anaHr ALLI$b, $omMnS(lek, ilrlasb arayoMM aylotal-
1a3biinzb TMTKMHS1(1a(Hr.

TMan! ba'YMM Bl18n boMa enbna korzenlralslyasl Msoblab
lopiiacH. 13Manl8an asbobMn§ 1vn8a uarab illlasb 1blotelrlk
Mlrlasb (lolo eleklro-kolommelrcla) bilan 3peklro-lolotelnk
iilrlasb8a ($pek!ro-lolotelr<la) &YalllcH.

Folotelnk iMMasbM 0‘1ka21$b uchun Tax3ns rlrloycMlar (T-
107, FET-DKM2 1$vEb cMM18an bo'Hb 4.17-ra3t), Mariia
mrlaMsb  TanbaMan 1 cMsuycM  yorn§‘HK  konéensor 2,
yolw§‘Hk in 3 clan 0ib, illlanycM en(taH kyuyela 8 §a
LLBEacH ya 10K o*Icboy a3boM 6 cla “ayé eiiMycM &1o eletenl 5
éa lo'xlaycH. Kynyela(1a81 en!ta Ta8M1 aralasbirr§lch yoriiatMa
aralasMtlagl. Enlta ayloTaik ilrlasb blok14 ia ilrlana(H.

Folotelnk u3M enlra(la8l kotplek3 brkralatM§ lakiMya
baruarorH"M 1eksMnzb8a Lwikon belwb. FoloTtelnk o*lcbasMarMs
acl(laH8l ya yelarH iard'acla aMHs1 LLiayH &lotelnk veMilarclan
enbnaiia 3cxbr bo'MycM reakslyalarM, ayMsiza rangH reakslyalarM
LLlck™ NLIsbéaken§ loyéalaMilacH.

Kotplek3s bTkrtalatM8 larlabrl aMslasbMn§ )uéa ko‘p
wsMlan 13Meb cMuu8an. Ko‘p $valliyeM larklbly 120Tolyar
S$eryalar VML Ko ‘rib cMpayHK.
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Bu vBl<3n loypalaud8an(la enltalar 3enyast layyorlamachl
UlrclaTtarkarry aloT konseniayastTg 118l kowenlral5lya518a
T3bain (On: Q) 9:1 éan 1:9 8acba o‘r8aracii, y18‘TCi konbenlral5lya
(CA+ Ct) e3a barcba enlrtalaréa bk X1 bo*Hb solacH (120tolyar
Seryalar). 80‘n8ra enHnalatT8 opHk 2rcH k1 0“1cbanacH ya opHk
2t0bHKTNE KowenHal5lyalar T3baH (Cn:Qr) 8a bo§‘Malk Sraiist
HudacH Bw 8raiikcla8l Tak51TmT KoTplek5 larklbrl 1roclalaycH
(4N8-rabt). YuHsb TaksinuTiL T ~“bal 5:5—4:1 bo‘l18arcla (1-e8n
(21()ya T5bal3:7 bo*18ankla (2-e8n cbi21ly) K2ailacH.

AtaMa 15<lall)$l. AraHz11in8 lolotebtk ya  5SpekHo-
MoloteHTk voullan | Menéeleyeyriing gayny “eclyal k3s81 50 (3an
orHp eletenHH, a505an Telallart ar“abHcla 195laHlacH ABSOrEGH T
SpekHoS5koplya umllancla naclalar TTeraHar ya bosbga labHy ob-
yekHar HoyIHIYcM ya 8lclo Telallvr8lya, eleklowka, Kinyo ya
bosbua lartoMaricla, Hbblyolcla HoloSlyacla Jucla 3ataraH [oy-
<3laHlao/ LWar aHol-tvbHTNS LLo5lan8anHK clarajgblrH nmaroral
ullBHHab aT Kal/la abarTya!8a e8a.

1311ning§ utmnu\ (aysll. Absorb™on SpekHoSkoplya wwmllan
ywn™on 5er8H, lanloycbanya yelar/ Hanyaéa am\1811n&yH ko‘p ya
KaT nH¥or<3a8l Ttoclclalart amaHr ulBkcla — ayT1Mba 10-5 —
10-6 %nHa<3onlas: 0 ‘SbHncbalanH arAlasb<3a abanHyaH kaiaclr.
Mwurakkab natunalanH kvnyoyry yo‘l b/an larklbly alsrlar8a
oMTéan a)raHmy lmnb elerenllanH ar™labb8a Hrkon bervycM
Ko‘pclHHK Molote(nk wwmllar lanloycbanl8l Ida! bat TubHN
abanHyal:8a e8a. Bun<3a MHa eletenHH 15-20 la beSona eleten!lar
15bHrokkla atulabH TUMTKT. 8bunT8<3ek, MHa aralasbTa
lariME1a81 uch-1o'rlla eletenlt Mida reakHy l1a’5ucla alaba bat
bo‘laH (Tabalan, Salo8enlar akHa\brasHH knTw b wHal 1a°5L1K33).

Oy, lerkor, aTs lMolotelnk amalr wulanian 15VEb cMLa-
MBIVH narora! aLL'bek, rayoid ya LLiry-laclqlsol laboralonyalarnicla

Ken§ Moyclalandadi
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4.18-ra$ww. Opiik 2icbHknw§ kon$en(ra&lyalar n!$baHsa bo8 MybsL
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4.24. Mayxmuw Tn$(abkatla$b ncbun $ayollar

1 Ab3orb3ton 3pekiroskopiya anabr vl kolontelnya, &l1o-
kolonTelnya ya 3pek!ro-&HOTelnya wwiTa8a aso5lan8an?

2. Nvr yninb3bTT8 aso3xy “oTxrHM la’nitab benn§. 11 uyanéay
len§lara b/an 1&(1a1amaéx?

3. Yullisb 3pekrn éeb nanaSa aylxladéx ya ww “~anéay
kooréralalarcla x&Ealab TXXTKxN?

4. Wllbasb 3pekbr balanéb8xTng Tak3XTXMT nxTa bxlan
xaraklerlanaéx?

5. OUYkaxuycbanlIk Koeix"3xyenii ya opbk ucbbk éeb nxra8a
ayLLbcln?

6. Molyar yniib3b koefinl3xyenit8a sanéay orml/ar 1a’3a Viacb?

7. 8peklro-&lotelllya nanéay xvidr$xyallargaesa?

8. To'L| T nrmunb8x ya yorn§‘bk LLIrx Lanéay (alLlariaéx?

9. FotOeleTenlaTT§ a303xy xarak"ensiikasTx ayiib benrns.

10. 8oleloy sonunka la’nHAab bertos.

11. Berkxinlaéx8an payaiix &loeletenltn8 Midasb pRaABXX
Lanéay?

12. Oanéay 3peklr oral18">clanmr Tanbax 3xI aléa XKol prx/\TaBXx,
yoéoroé latpasx, 3xTob latpaxclan &yéalarla<lix?

14. OnyxéaSx TonoxroTalaTxn§ aifialllan ya katcbLLWarxt
bb-bT8a 30/13b11N8:yoT8§ DM prxTTa, éxiiaksron paxyara.

15. Ab3orb3xon 3pekboskopxya a$boblarMMVE opiik éelallan
Hanéay TalerxaMan layyorlaralll?

16. Vol erxlta yokx laoslasb erltasx ée8an(la mnxranx
bx3bunasxr?

17. Folotelrxk analiTéa Toé(1lalartng kornzenba&xyasTx sanéay
vlar bdanatalasb TUTKXM?

18. Folotelnk x&Mm bxia 3lanéarl erxbria yoxéaTxéa
Tck1éaTn§ kolenbal$xyadx sanéay arylana<if?

19. Oara]alanSan §raik x&dA™g Tobxyalt ya xu$usyai sanéay?

20. Oo‘$Mb VSMMMSE TOoMyaii sanéay? Bu wSM blan
Toé(lalarMn8  kon$enrashya$xt aMuyla$béa  &yealaMlaglSan
xd$obladb &rmMa$Mx keliinb chviariVs.
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21. OLLiererwial 3pexito8koplya wwulléan “anclay Tollacla
&yealaulack ya n uanéay xmsmsiyar8a ega?

22. Kan8éor aralasbula woclclalanu ajralwasgan &lotelnk
arulaSb TTa8a abo3langan?

23. Fo(otelnk amaHr ncbun ran8éor enlrtalar olisbéa uar/lay
1pcla8l kknyoY1y reak3lyalar<lan royclalarlacl1?

24. Folo eleklro-kolomrelr ya 3pek!ro-&1otelTT§ xallksb
pnnepiTTa8a abosiangan?

25. Ko‘x8a ko‘nnack8an, LLiiabralsba ya Tinacyri 8obaclagl
3pek!rlar ucbmn &1otelnk a8boblanii aylib benns.

26. Folo elek!ro-kolonTelr FEK-56M nT§ pnmslplal 3xeTasw

cVRLLB.
27. Folo elek!ro-kolontelr FEK-56M a3bobTt 13b8a (ayyoiiasb

TTa/lan 1borat ya “anclay (alLlbaa 18Maviaci?
28. Folotelnk analAr nsvHan ugyerlar<la fo‘VarlaclA?
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4.25. Fo*okolonTte(nya

AnaHr n$nyYan (C8(xa\ollan.
1 Folokolorltelnya ~anéay en(talarw o‘r8anacH?
A) boy”a
B) Ewmlslya ya 3uspenziya
V) Kan8H
O) HAan8H ya 3baitol”

2. Folokolorlre(nya ~anéay nur 1nlemslyM8rT o ‘r8amacif?
A) Tusbayo(8an nuT Tlen3lyl 81T

B) Taral8an nur T(en3iyl18T11

V) Yulll8an nur T(en31yHS8r

O) OY8an nur T(en3y 811

3. 14%r yuiiH3b a3o3ly yonuTt i T loTow<lan ocb8an?
A) Buger

B) Bu8er-batber(

V) Ber

O) Bu8er-barberl-Ber

4. OYsan LUr tlen3lyH8T1l uanpgay [aklorlar8a bHo§‘Hslls1
Bu8er ya batbe/1 loTow<lan o‘r8awl8an?

A) EnHna kon8en(ra(3lyas18a

B) 1</ uaHn1818a

V) Tusbayo(8an nur (0‘1yT 1wTH818a

O) MocMa (ab1aii8a

5. fo(okolonte(nya wai/Ala nur ywiiHsb! a3o3ly ponut
sarlay Ta(eTalK Ko‘rtl3b8a e8a?

A JMo*1~Kb

B)4 =]0* 101Nl

V)}b=;0*bKCl

0)]p=1o0*1-kc
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6. Opiik 21cblk len§lawasl ~anéay Ko‘niwi8b8a e8a?
A) 3=KC

B) 0=YEKC

V) YE=0/Cb

0) 9=Cb

7. Folokoloriuenk anaHréa sanéay reakslya Ao ‘Uaudad?
A) Meylrallausb

B) Kowwplek$ bad1uLlish

V) Cbo‘kilu$b

O) Ok$1zia$b-uayiarlLi$h

8. oanclay kowplek$ bo$/ ~uycbllar LLlokolonTelnyaaa
Ho*UallllallP

A) Or8auik

B) Moor"awk

V) Or8alllk ya noor8alllk

O) 81nleik

9. Or8anlk kotplek$ boall ylmyclliu ynlng*1?
A) TerWs1 yunuon

B) Alliglls1 ymuon

V) se28ir/k1 ymuon

O) se281rtk1 ya 1anioYcbanlls: yngon

10. Or8axiik koTplek$ bo$l arnycblMarlL§ kaTclUN81?
A) ge281rl/1 past

B) Katyob yaartra/labo

V) 8e281rtk1 0‘a

O) AwsHs1 pa$y;

11. FolokolonTtelnyaéa "ark3ay kerakl/1 $yelonllilar 1allbra<i?
A) 8yelo-itliinoTenga “arab
B) 15Wr ymir$LLINLLIS Tak$uwirw8a ~arab
V) IMr ywiA$bnLLI§ TLL 17 v T 18a uarab
O) 8yelo-LLIi ran§i8a sarab
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12. Folokolonmel:nya<la uanéay wsuMar bllan konSenlralslya
anlulanaél?

A) 8laclarCvisvH

B) Oara]aH §ravik vsuH

V) Co'51wncbalar vsvH

O) YruorMa kelLin18an baTtTa msular

13. Moééa konenlral5lyasluw awlasMa kelHn18an ndnllaréan
uayst blntn§ atu% 1 ynson?

A) bara3al/ 8raiik udii/

B) 8lanéall $enyalar vvH

V) 00 “slUrcbalar ndnN

0) 8laclarL: v

14. Molyar ywiil$b koelLlistyenHTnS, Veik Tolllyaii LLitaclan
1borai?

A) 1Hrenltant8 17 1 1lLEb allIH8IC1a81 opitk 21cMISL

B) 1% enltatn8 1$1 kH$b salllH8I<1a8l opiik 2t0bHs1

V) 1M enltant§ 1$71 1lHb sal/nH81<1a8l opiik 21cbHs1

O) 1T1olyar eniinanlLI§ opiik 21cl1181

15. Molyar ywiilA3b koeribyenii LUtalll BALLracH?
A) 113111LLIn§ alLkHSLLIL

B) 8281ri/1811LI

V) 11$vil L 1alLoycbanHS1LL

O) 11$uLLIZerH1LLI

16.  8peklrololorel;nyalll [olokolorunelnyagan — alrallls
LLiTaéan 1boral?

A)Aru8lymnsaon

B)Tanloycbanl181 yngon

Y)se28irHs1 ya 1allloycballlis: ywipn

0 )8e28irHs1 yLpTn

17. Qara3al1 8raiik veulLL katcLLIVs1 LLITaéan 1borat?
A)H1$oblasb Turakkab
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B)Ko‘p yau* 1alab L/lac/
Y)se28irHs1 pa$(
C)AnaHs1 past

18. Folokolontelnya<la 8yeioiiHr yazilas TTa/Aan 1bora4?
A) ATy bliia 10°1uT nennH81(tlast nurt oYkaracH

B) MauuT «aparon 10‘L, T n2nnH8kias1 nurlart oYkarac!!
V) MonoxroTaik nurlart oYkaracH

O) HaTtTa nurlart oYkaracH

19. Foio eleTeniarT yazilazi TTaéan nora?

A) F01010KT 0oYcbaycH

B) Opiik rkbHKT oYcbaycH

V) Yorn84ik ener8iya$it elexlir ener8iya3i8a aylaniinb beracH

20. FoTorelnyacla %anéart u$nHTNE katcMHs1 TTanan
1boral?

A) Ta$ocHity xalolar bo‘Hsb1 T TKT

B) 81$leTaiik xalolar bo‘HIBELTM TKT

V) 00 ‘pol xalolar bO‘HRIATM TK T

O) Kelinl8anbatTa xalolar bo'HBLTU TKT
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YBOB

BO8H(2A f LU K YA F17JIK KIMYOY1Y AKAb12
118LIbbAM

5. ~ellelorae(nya ya (urbMiineMya

He&lowe(rlk ya (urbl</te(rlk analr vsnian 5Su8pen2lyalar,
etnl8lyalar, ImH Tmallay rarracbab 3uyvubklar (o3talar) ya
bosb"a, loyua TmblUart amaAr ullBbcla 13blallblll Bun(lay
TMlLLan o018 yorm§‘Mk <la3la3TT8 T 1en3iybsi NUTTS
Tallay, boMast 2arracbalar blan 10‘agnasbuy1 nalyasl(la socbLLBLL
ya bo3sbpga”arayolLlar eyaz18a karaya<W.

6-ra3T KeleloTelrlk 5.1-ra3T Turbllrellk
ary 1a nir arpglaskcla nur clazlasllhg
sa3LLBITNE 0 VBKT o*UM

Ke&lote(nk ya Iurblllitelnk anaHx wsulanll atalSa
o3lrisb mcbun lexsllnlalliSan Toé<la Tmalla™ boMasi KaTt
enyLlISan bukTta8a aylan!wialll. 8bu Tallay, 2arracbalar<lan 30-
cLLi18an mmr T(en51yM8T1 o‘lcbasb8a aso3lan8an m3nl8a nelelo-
TeMya, Tmallau, rarracbalar<lan o‘18an nur <la@l 1n(en5lyl8l-
Tn§ kartaylsbtl o‘lcbasb8a ab051an8an welLl lurblUTe(nya <leb
yunlllalll. Bu wusuHaréa nur éaslaslnt§ LlllerbiyH8l o‘r8anb,
nnT8 3pek!ral xaraklensiikalan o‘28an5b312 Lplalll
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Bu mullar cbo‘kTay<W8an tmala” 2arracbalar bos siflacHSan
To<3€alartn8 KaT TlAclorlarlT awyksb mcbun yo‘larladf (5.1 -
rasr8a sarans).

AnaHxnTtg nclelotclrlk vsvH 5u3pen2lyalatT§ enlracla8l
2arracbalan laryalS8an yorm8‘Vk Tlen51YHS1T 0‘lcbasb8a ab05-
lan8an. Turbl<Hrtelnk analir wsu1 eSa 5bu TMMMan 0°18an
yorn8‘Hk t1len3lyHS81T o *1cbabb8a a5051ansan.

TurblcHrtelnk ya nelelotelnk amaHr wwuHanT aral8a
05bwSb mcbun atulannyYcM eletenl yokl atglanmycM To<iqa
ionmiart KaTt eny<h8an Mnkrta boli8a oYkarHacll, bu blnkTa
cbo‘’kTa bo™H bo‘HEM TN bosMang‘lch <laykla LLBMy bararor
dApers 5151eta boT ALL'M Kerak. Bu sbaruar8a s Q2' bllan Yaz+
81- bVan A8+ 82012 bHan g8a2+ orab1<3a8l ya bosb™a reaxkblyalar
Jayob beracl. BosMan§‘icb eniina yansi uaiiil Mara8a tbaTan
oYa 10‘yT8an bo‘Vb foi8améa, ya’T uuyiéasi ienSiaTaéasi
sbar! baJarH8anéa cbo‘k Ta bosl bo“iacH

[MH[A]>E K ma

Bu yer<la [MH ya [A] eniraéas: tonlar korsenlral5lyabl
EKtabTKTaTn§ eraycbanHk ko ‘paylnas..

AnaVIk Ta” sad/lr ucbun 3unyéa en8 KaTt eraycM cbo‘ktalar
Alaycr. M1ugony aTty1asb ucbrr ypay bo‘l8an cbo‘ktanT§
bosl bo‘VBM ko‘p Jlalllan nt cbo‘kMnsb sbarolli8a— 1eTpe-
ralura8a, reakblya8a kTBbMycM ToOc!galartng konseniraisi-
yalan8a, ri/A 8a, reakiiyT Lo‘sMsb 1erH818a ya bosbliaiar8a bo§*-
H* bo“lao/

Kn5lallawsb “arayonlancla LUMvksion clayr bo‘lalll — bu
reaSenl:lar aralabMrli5M<1an 10 Ko‘r8a Ko‘nnmycM cbo‘kTa bosll
bo‘VEM8acba 0‘18an ya™dH. LUénk™on c3ayrt reaSenHatlLL§
bo5Mang“1cb konzenlral5lyalan bllan bo§‘loycM etpklU (1a]nba
yo ‘U bllan 1opl8an) len§lara bor:

n(Yo=K
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Bu yeréa: n Ir<iukbion éayr; 8P0-  araksbiir/1 bo‘lt8an
pay!(1a8x bobklan§‘lch konbenlralslya; ny a K- etplnk konS(an-
1alar.

Inclvkbion  éayrtng éayotlyl81 reaSenllart aralabSbltob
wmH8a, nlatt8 H2al&8a, erTanTg o0‘la 10'y1T3b (laralasl8a
bo§‘Hg bo‘Hb, Kuxalisb winHS8a bo§‘Hsa eTas. 0 ‘la HOylM15bmS
KrLLKK <larajebl T]upyiaast nlsbal orfall aTulanaél:

A= - - al EKma*[A] » [M+] /EKva

Bu yeréa EKm— akityHKKr ko‘payltasl.

Ma’1lntkl, kn3raat3béa 313letaéa ayyal yansi uallly lara-
TN§ Juéa Taypga 2arracbalan kuwlaklan payéo bo‘laél, 30°‘nsra
krl13lallar o ‘3a boraé!. Kmzlall kurlaklan bosH bo‘A3bTTS bozils1
raton lertoétartlka3l nazanyas3i8a btoan alrovan ajraH18an
513leta bolaltT8 bar uanéay pnoyaré o‘28an3M (ener§lyasl
o‘28arTta8artéa) nnt§ enlroplyaslt o‘28ariirtasa (yoki Katay-
Mr3a) bo‘nclay si3ieTa Tuay, baruaror bo‘laér. ASar bolaltn§
ba21 pkoyaré o‘28ansblan nalyasléa erXropxya oi3a 313leTa
T3bly bararor (TelaslabLl) bo‘laM MelaslaMl 313leTa8a 0°la
lo‘'yM8an en!Ta 11301 bo‘la 0olaM, cbuMa kmslallalvVsbcla MnMS
elroplyasl pkoyaré alytal8a osbacll.

TwbMknelnyacla Msper3 313leta a8reSally bar”aror bo‘/BM
rawr. Bl3per5 313letaMn§ baruarorlisi éeyM8anéa nnM8§ xos3a-
lannM8§ yac[é o‘HsM Milano*‘28arTtasiN§l MsbynliaM, byun8a biun-
cM naybalcla c/Bpers/s1 ya 2anacbalarMng ba“Téa 1ga3ltlanlsbl
0‘28arTasH81, erMna cbo‘ktaclan a)raltabH8l, rarracbakraro
1a’3MaM3b8a bararorl/s1 Kira<ll

Keal (atally) 3barolllaréa 3131etaMn§ aSre§alM barsarorifsi
lertogManik onnuar8a8ina eta3, 3buMn8éek, KMenK XL ww1-
yal/ 3abablarSa bat bo§‘Ha bo‘lal Bwular8a 2anacbalarMn8
lo‘anasM5M,  é1in21ya, eleklroslaiik o‘raro 1a’slr, laralar cbeSa-
rasiéa 10°3b elek(r “ayaH bosW bo‘l/BM ya bosM}alar loraél. ATa-
Wyoléa larakraro 1a’5AM bosMan8‘kb enlta8a kucbll elek-
IroHUar s0“3Misb oruaH baitaral” elllagl, koa§Myal!3lya 1erHs1 esa
TMM1 “oyn3buo™M8ML1 03Mn3b eya218a pasayliilaél.
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Kat ewycban To<léawn§ bos bo‘lldb payiMasi Tvallas

xarracbab enlta3l(lan ibora! bo*18an §elero8en fl3pers 3x3reTazarn
yorn8‘bk o‘l8arcla rgnT8 cb3pers Faxa xarracbakn {otonMan

yoyllisbl ya yuinb3M nalugsl<la yorn§‘bk odrwiw g 1nlemslybsl
pasayalll:

10 1lymn+lyo+1

bu yeréa: 10 1y, 1y0, |- 1e§l13bbcba LLizbuycM, yulLinycM,
yoyWuycbl ya o‘biycM yow§‘bk o*ltlantng tlenslybs§l.

5.2-ra8T. KefeloTe(nk ya (urbl<ilte(nk anallr asboblan 3xetasE:
a- nefFclote(nk o‘lcba$blar; b-4urbl(te(rlk o*lcbablar;
1ya 2 -l'oloelctenllar; 3-kym\ela.
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¥oyH8an nur T1en81y11811yo rarracbalarung o‘lcbarlanga ya
30T8a yokl Toéla niig<lon8a TmLLto3LLl bo‘lat

IM(TKE

bunéa 8 - komzenlralslya:k - eTplnk konBlanla. Vel ebTel-
nya yorgatina 3uyéa entaycb8an, lekT bar/aror 5Suspen2lyalar
bosH ulnycM Topclalartn8 komzenralslyalan o‘lcbarei/l Bu
mallar Dijal kaT ernycll8an Tmallay, xarracbakr (Cbo‘kTa eTas)
bos bo‘18anéa8ta “myllla8lcba 1a’3Y1rlamb TU TKT:

5 n”-n2 ny2
10 n2 Jer2(1 + cos2P)

Bun yeréa J1- 3ocbH8an nur <laslasl T(ew 1yb81, 1o- loyua
enbna8a 1msb8an nur éagiaznT8 TlewM181, w-tnalla<l xarra-
cbalawTt8 3TEéT3b Koe®isyenit; N —TMM1NTE 3TEW3b Koel-
nisiyeni, n - benl8an bajt<la8l rarracbal 30T, V - yorn§‘bk
3ocbayo!8an 3bar3witon 2arracbanT§ bajmn, X-10°L4T rTb 81, T
- kuralllycM”acba yok: [oloeletenl8acba bo‘l18an Tasola, p-
LLIsbayol8an ya 3ocbH8an nur éa3lalan orazléa8l burcbak.

Ten8lata(lan ko‘nT3blcba, NuTl 3ocbackA™an 2arracbalaTT§
bajnii kaiia abatlyal:8a e8a. 8buT§ mcbyn bat atsalana(b8an
Toééa ya 3larlarl:m8 Tnalay, rarracbant bosH ~LLkb 3barolll
blr xH bo™"b3M Kerak.

BeTaK yo213b TUTKT:

Bn a803k1a

brklaTt ya T 1e81blioba 2arracbalar ya tulL1Tng rmrlld
3LéT3b ko‘raallaclll N - rurlllyoymyclll 2arracbalaring ntmxLLly
30l y~aylll 2arracballing bajwl, Lkbuyclll yow8‘bk 10°1jll
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nrmn8L, X — yoyWpan nwmrnr uabul aflvycM  woslawa8aclla
bo‘18an wasola; p— LLU3buycM ya lar"aluyclu nurlar orasl(laSl
burcbak.

OlaTeznarl o‘nlab nanotelllaréa o‘lcbanuycbl  yxnk
2arracbalar 13biiroklcla Keley “onut8a bo‘y3uT3b burllach.
A TTO0 bu 2artacbalar 13blasb(la arytcbLLk i]§*cLirraycl], cbunkl
T 1en3tylllow18 konzenlral5lya8a bo§‘HuHs!l <larajalasb §rainsi
yorclarlcla atalana(b. Benl8an 313letar lek3bT3bcla 3TET3b
ko‘rsallacblan L} ya ¥20‘28arTa3 kaiiaHk bo‘Hb Uolayeraél, rya
P AalyTaitan e3a a3bobTn8 blwl3bl8a bo8‘Ha bolalllya mlar bat
o‘r8artaycH. Bu boMa Keley len8§larasl “myl<la8lcba o ‘r8ara(H:

K - TlHano3lLHK koelli13lyenll.

M3bbu len8lataclan yoyH8an nur owwyn8 TlenslYHS1
(H3pers xarracbakr rtck>n8a, ya’w aralanuycbl Toclcla kon-
senirar8lyasi8a TLLlanosit), (1e8an xmlosa keHb cllsacH. YoyH8an
nur oalT1TNg T 1en3ilyH818a 2arracbalartng nitM(lon(lan lasbpan
nlartng o‘lcbarlan bart 1a’31r Ko ‘raala(H. /X4yoyH8an yorng‘Hk
inten3tyHs1 10°1aT wrunHS8TTS ~l3mansbl nalyasléa ler oriib
bon3MT kKo‘r3ataél. A8ar leksbrlayol;S8an 3u3pen2lya8a ou, nur
hlsbtl3a “13*a lo‘lytlar ancba ko‘pro” lar“aHsM nalyaskla
larpal8an yorn8‘Hk ran8on bo‘Hb ko‘nnaél, o‘Llyckl yona§ Hk
e3a "128U3b LLIs8a eS8a bo‘la(H.

Turbl(HTtelnya (H3pers 313leTaéan oY8an yorn§*Hk oMT T T §
T len3tyHsl | w o‘lcbasb8a aszoslan8an. TurMcHTelik anlulasb-
lar(la o‘lycbl yow §‘Hk o™MywnT8 TlenslyLi8Tl umyl«da8l len§-
laTa yor(lalt(la10pBBb TU TKT:

1B =a

buncla: 1o, | — 1e813bHcba 3n3pen2iya8a LLsbuycM ya mnéan
o‘llycM yow §‘Hk op Twi w 8§ 1nlenslyHklan.
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A8ar  3mu3pen2lya(la81  yulllycM rarracbalar konseniralsil-
ya$illl 8, 2arracbalarwng o‘iacba (bawelnw (1, 3u3pen2ilyanT§
lablal18a ya 0‘lcba$hb n$uiN8a bo§‘b”, konslanlalatl K baTéa a,
10'1din nemnb8uu n, bMan belSMazak, 4, A K, ya a kallaHklar
0‘28arTa3 bo‘l18ancla umylcla8lT olatlr:

y = Ki-C

Bbunéay ulllb, LUrbkbrernya aso3ly len§laTta3TT8 KO‘-
nw3M BuS8er-batberl-Ber len§lata3zl8a o‘x3ba3b bolach:

| = I, 10 KIC

K — Tolyar loysabk koelll131yenii.

Tusbnyclll yorn8‘ba Tlen3lyb8Tw§ larsalS8an yow§‘bk
T len3lyb818a T3bab Tnala” 2arracbalawwit8 Korzenlral5lyaslS8a
nuidanosLLl boYach: 1/10=K'Cw 1lo8arbTla8anclan keyT

8///.=18*'+ 18C
AT =-KC -\§8 K

Mo—>5 Tin§ brk3lyas3l koorcbrialalancla8l éarajalasb 8ran8l
10'8‘n cb1210b bo*lach.

Ko‘nnTa opiik riobbk AxoTkomzenlralSlya oriisM — bllan
Katayacb, cbunk! konzenlralslya oriisM blan yow§‘b kT Xaxug-
LLlycM 2arracbalar 30w ya larsal8an yow 8§‘bk T 1en3M 181 orlachb.

folone&loteblk  ya &lonlrblcludelnk  atalasMawl
0‘1ka213b(la ayyal 3lanclarl eriitalar 3enyasMa aw”lasb nalyalan
bo‘ylcba (lara’alasb §raigt LUrbach, 30‘n8ra leksMnluycM enlTa
anabr slllmacb ya 8raiik bo‘ylcba anabr slTayol8an Toppga
Kon8enlral5lyasl loplla<b. 0ltnycM 3u3pen2lyalarl
‘bargarorlasbltsb wucbun buoyaloycM kollol —  kraxtal,
]Jelaiinaya bo3b”alatT§ enltalan go‘3Milach.
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5.1. Fo(o(urb|<HTe{nk ya lo(onelelote(rlk (Krla$b

5.3-ra8w. FoloTtelnk liMasb uurllta8wilng 3xeTtass;
1- yorn§‘Hkwanbai; 2 - \TXa; 3- yornLIK iiAn; 4 - kywnyela;
5 —To(celeraenl; 6 —bywrelka; 7—va£nk;8 —Ta8nlLLl arabxbiir/cb;
9- 8alyanotel:r.
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Bwu manllarclan N1rlannycb] Toé<la iMoycM Tocllla bHan kopga
bosH [oyéalanila<f8an bltlar<la oypakTkcb. TMoycll TO0é-
(latn§ (cbo‘kiirmycM) yangl uMsbTl 50‘3M$b Ta’lut Tlu-
okla8l cbo‘kTa bo3l bo‘3bl8a oHb kelach. Bunéa enltatn§
loysab81 oflacb ya erkta yoru§‘LLEM yninsM ekY1Yalenl nuu'la8a
yel8uncba oritb boraM. Eky1Ya)enllk muucla8lclan key T inMoycM
Toé(laclan uo‘3sMl8an(la loysa yanma bosll bo‘lraycll. ErlTa
snymHsM  LWriayH loy"aMk T[laraJasl pasayacH ya enltaMns§
yow §8‘VkM yninsM baTt katayacll. Maksltal (oygaHK ya youu 8“1k
mrlanM  Tnskuirmal ymisb exylyalenllk musia$iS8a T03  kelacid.
boysaHk (laralabl o0‘28an3M Tax3u3 asboblar — yTtaal yoM
Moloelexink LLIrbMkaelAar yosiiasMa kuraMacH. Fololurblclirelstk
WMnlasb amnlTa3TT§ 3xertasl 5.3 raxrtéa kelvinl8an [olotelnk
HMasb *nnHnast! e3lalacl|

5.4-raxT. FolourbxTe(nK (rlash e8n cbuuwlan
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TManmycll eniinaw yow8‘Hk wanbar 1 blan &loeletenl 5
oraH8‘x8a so‘yllalll boyua bosH bo‘l8an 3an &loeletenlnT§
yonH/3M ya 1e813bHcba fololok kucM bat 3usaylll boracl,
8alyanoTeiinT8 3lrelkasl 08‘adl Ekylyalenlllk nu™\asiia &lolok
KncbTT8 0°28am3bl kn2aH1Ttayél.

Turbi<Utenk HMasb e8n cMrl8T 5.4-rabt(la Ko‘r8aH18an
3bak18a e8a bo‘lac/

A8ar &loeletenl kymyela lepa3l8a yorm§‘Hk Tanbaiian
LLisbuycM yorn§*‘Hk nun8a ik sllb o‘talll 3a, HMa3b bosManguiuSa
Uaclar 8alyanoteHwn§ 8Helkabl ~wiiataylld, bu e3a [ololok
yo‘aH81¢an éalolal beracl boyua bosH bo‘l8an $an cbo‘kTawing
2arracbalan &Jlo-eletenl8a LLisbuycM nww larala bosMaycH ya
8alyanotelr Slrelkebl &Joeleklnk 1ok la’8ucla 3%y boSMay<.
ExYlYalenllk ncl(lsbicla Salyanotelr $lrelkebl en§ ko‘p o8‘adl
Bunpgay HirlabbubvH ba’ran/o(one/eloTelnk LUrlwk éeb alalal

5.2. Mayruw Tu$(abkatla$b mncbun $ayollar

1. He61loTelnya usmH "anclay pnn51p8a ab031angan?

2. Keley len8lartabl wtaw 1&lalaylllR

3. TurM(A1elnya nsulw 1a’rlLlab benns.

4. TurMcHTeMya gonwiwng Taletallk 1&clabl nanéay?

5. Kelelotelnk ya MrMLLUTeHTK aurla5Mar stan(lay sbarolLlarvia
oVb borHaLLl?

6. TurbkTelnk ya nelelotelnk awmla$Mar(la *nba xalo$l ya
awalasblung 3e281rH81 Manaca?

7. Me&lotelnya ya MrMclTelnya m3vHan yor(lalll(la ~anéay
Tck!(lalaTT§ kondenlral5lyasl awslanalll?

8. Ke&lotelnya ya imbl</relnya<la po‘MawlalllS8an asbob
pan(lay elerenllar<lan nw18an?

9. bMF-69 asbobin T8 pnn$lplal $xeTa$uu cMrTs.

10. bM¥-69 a$boM uanpgay laribcla 1$MValLiaLLP?

11. Ne&loTelnya ya lurM(Utelnya wsvHan(la tcxlclalatT8
rwsagon pan(lay arulanalll?
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12. Ne&loTelnya ya LUrbkbre®nya wu3mllartt8 uar<lay
a&albklanya katcM LU an bor?

13. folone&lotelllk ya &lolurbr<liteblk bMasb wun3nbnty
ToMyaii1 TTacla?

14. He&lotelnk ya {urMctentk bMa3b e8n cMrk”™an ~aniay
K0 ‘nT3b<la bo*laxb?

15. Ke&loTelnya ya birbi(bTemnya wulT!ng a3osly sbarlan.

16. Folone&lotebTk ya barbl<brebtk bMasb wmnllantng bir-
bli8a M3baiin “anclay afralllk ya katcM Ll an bor?

5.3.NeMoTe(nya analA/ manHdan le3(wollan

1.C>an(lay erbralar, nellelotelnya nsulpa awplana(b?
A) ko/loM erkrtakr B) loypaerbralar

V) 3baitor enbnalar O) ran8b en!talar

O) A ya BJaYoblan8a 1e813bb enlrtalar

2.0an(lay nwurlar, nelelote(nya nnHOa ank]lanacH?
A) Kyunyela8a bazb8an nurlar B) Oaylanl8an nmrlar

V) OY8an nurlar O) ¥Yubl8an nurlar

3) V ya B 3ayoblan8a 1e§13M1 nurlar

3.Keley (en8§laTasl(a8l, yaym laklorlar§a, pay(arfgan nurlar
bo§‘Hp?

A) TMM1yaenbnaM 3TéT3b Ko‘rsabacManga

B) eniinaMn§ konseTtalslyasl8a

V) rarracbalar ba]t18a

O) 1m3b8an nurMng 10°LIM 1w Tb 818a

B) Oayé ebl8anbatTa &klorlar8a

4 .O0an(lay erktalar, nelelote(nya n3nMa anl(]lana(b?
A) neyballaMsb reak3lyasl
B) ok31<WMat3b-"ayranbsb reaksiyasi
V) cbo‘k Ta bosll uM3b reakslyasl
0O) koTpleks bosl MLU3b reakslyasl
3) 8kbob21aTt5b reaksilyasl
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5.NefeloTte{nya usmH uaysE olHnnw§ len"aTtax18a a$o$langan?

A) N>0x011 B) Faraéey

V) Nkoykb 0O) Keley

B) No15{

6.0an(lay To<l<lalar TMaHau boMas: rarracbalarw $aslab
(ura<H?

A) Kalallral;orlar B) 8labllralorlar

V) Kao8nlyalorlar O) Plasl;Llikalorlar

7. NeleloTelnya n$n Mo(otelnya8a w$balan yaninay ynlmuga
ena?

A) Ynson 3e281rHs1 B) TanloycbanH§1

V) ATaHs1 C)A8bobnT§ 304claligl
B)AT1alasb lerHs1

8. 1YelMeloTeluk uulA, Mo Te1riya8a m$ba(an karcbLL§1?
A) 8e281rHg1 pas! B) TanloycbanH81 pas!
B)ATaHS1 pas! O) ATtalasb 1e2Hg1 pas!

B) C>oTlanllkbl cbe§aralan8an

9. Eleklrolk kao8mlyalor,TmallakboMa8l xarracbalar8a uan-
<lay:1a’sir elan?

AMAnK asbyaainT le2lasbira(H

B) Atalasb yasiT urayiiralll

V) Ank*asb yac™ T o3bkalll

O) Cbo‘kTa boal ALLI3b8a oHb boralll

O) 2arracbalarT 3srablLasbliracH

10. ~eleloTelunya<la konsenlralslyanl bl$oblatb ucbun yays:
1l aniLibl$oblanalll?

A) Keley len8latasklan &¥y<lalalib bl8oblasb

B) 3lan<lai1 wnH V) WuyaH 8§raik wuH

O) A03bl3b wuH 3) 3lanéall 3enya u3nH

11. TurbollTelrlya nsnHga yan<lay nur o‘r8anHalll?
A) Kynyela<lan “ayl8an nur B) Ywuiil8an nur
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V) Kyuw/ela8a 'vsb8an nur  O) Kymyela<3an cbxs™an (0*18am) nur
3) wnlraat2w nur

12. Turbo(l|jwclnya vli<la uawlay reak81l\alarclan [oyina-

lanHapnl?
A)cbo‘k Ta bo3H "LL3b reaksxyasx B)neylrallarsb
V) ok3xcMar3b-uay™arllizb O) koTplek3 xo3xl ALlsb

B) polxTterlar3b reaksxyasx

13. Turbo<WTe(rlya(lan nur ynlllb a3osxy uonunx MortmulasMa
K-koel LLI3xyenii blMan niina bel8 ana<iA?

A) Tnyorana! konzlanlasx

B) reaksxya lerH8x konslanlasx

V) 8xlLLo21arx3b konzarasx

O) Tolyar ymnin3b konslanlasx

O) Tolyar loyualanxsb korslanlasx

14. Turbo<Te(riya manlllia yanéay asboblar yo*1llanlla/1?
A) lolokolonTelrlar B) nelelore!rlar

B) alan8aH O)re&aklotelrlar.

3) lolorelrlar

15. Turbo<llrte<nya aniyasb u$nllartl [o(okolonTte(nya
n$nllangan azaili&?

A) ynporx atyH8Xx B) lanloycbaniN8x

B) s10“11amab xTKonxyaH O) 3e28x1/18x
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5. 4. KeFrak(ote(nk anaHr n$mllan

Wur sbaitolr blr JT3H ToééalaTtT§ a'“raH3b cbeSara$iclan
oY8anMa yorn8‘Uk nurtT8 3uh3lLiT o‘r8anisb re&aklotelnya
eng esk! opik wu3smlaréan blsoblatb, ular 1.Hywmlon, b.Eyler,
M.Y XoTtono3oy ya bo3bualarlng 13blan<la bayon vllingan eLll.

XIX a3rxn8 80-yMlancla relraklorelrlar(lan rayoé labora-
loyalanga8l atally 1sblarga lMoyéalawla bo$bla<il ya reiak-
lotelnk n3mllarT§ abat!yaH ]ucla ler oriib kebH. Ke&akloTtelnk
maml Turakkab aralasbralarw anaHr ullsb,  Tocl('alarwn§
xo33alanw (ek3bw3sb ya kinyoyay 813leralar(1a8l o‘raro la’slnT
0‘r8ar3b m3mb 3rlaiéa borbsl yaulllabaTt o‘r abawpyabuu 3adlab
Hol8ar.

8w Ne b Ko‘rga(kicbiya lo‘bu kbk! ak3 ein8b saylmbl

Yorn8‘bk nun HckMa 3baino” Tulllbinn” ajrab3b cbe8arasl8a
LLIsb8aw(la yo T8 ‘UK ajralisb 3bbpan arstan uaylagl ya a”3Ttan
bosbaa TMbl1x!a largalalll 5. 5-ra3t. NeAwn§ yo‘maH3lin Ockrcll
TubM a 3bii3b “onuw8a Tnyoiiy o ‘r8ara<b:

_ 8Tar
(T8 5]J'Ia£.

Ww(ws3b) kaiaHK YcktcM TuH AW 8 Mrwcll Tnbb8a wa3balan
3TET3L T$bly ko TSa(knckl koe#rlllyenl! peyllalll. YakuutS§a
w3bant 3wlln3b ko‘ralklcll Twitog HNCWK Ko T3LLIKrekr
feyWalll:

_8Ta\ (YauT)
"2\myT) n
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3wckn3b Ko ‘r$aikicbi8a Tocléaning M21K-K1Tyo>’1y xo35alarl
bllan blr ualorcla ko‘p8ina bosbsa 3barolllar bat 1a’3ir elacH.
Yorn8‘HkTn8 nazanyas3l 1o°lat naranya3l 3tcHn3b Ko‘r3al-
Kkbto! yow8*Hkwng yakmumutcla8l lerH8r 3 batéa benl8an
TnbMa811e2Hg1 bHan Yr bo§‘laycH:

M2=C/yr

3tcHn3b ko‘ralkioM LU$bayol8an yow8§‘HknT§ 1o°LLT
n2unH818a, baroral8a ya bosb™a ba’211a$bul $barolllar8a bo§‘Hu
bo‘1aél. 0 “1cba$b oHb bonlacHSan baroral ya youw §‘Hkwng 1oL, 7
n2unHs1 $uyo1 (n) yonMa ko ‘réaHla<H

Ma’lnTkl, uliiblanmYcbaHk Tolekmlalartng elek!r Tayéon
la’3tcla clellorral5lyalar$b ko ‘réallaclll BlsoblaracH.

8TcHN3b Ko‘r3allacbTllMg i$bayoi8an yow§‘Hk 1o*lyrl mrun-
H818a bo8‘HiHEL cH&ak$on clizper$lya yoin *8§‘nclan-10°§‘nclan
cU3pewya peyHacH. 0<laMa 1kl xH 1o°kpn vianllkcla8l 3TcHN3b Ko ‘-
$aHocblantng Makil clvpersirya oUckonn cléb x1$oblamacH. Ol13per-
QyanTt§ Tabalan §oT10lo81k brkTalar “aloncla T$bly o ‘28an$bl
o<lal<la$r8<HN$b ko ‘r$aHacbTT§ 0 “28an$Mclan yuc on bo‘laH

5.5.8TcHN$H Ko‘r$a(Ycbuu awnla$b asboblan

En§ ko‘p 18blaiilacHSan asboblar<la 5TcHN3b Ko‘rsallacllT aTuy -
1la$b ncbun 1lo‘Ha IcMa ~ayinsb burcba8lr o ‘lcbabbclan Moy<lalatlacH.
0 ‘Icbasb gunlta5ln!n§ pnn5lplal 5xetab5l 5. 6-rab5Téa ko ‘rballl§an.
A$bobnT§ 350$ly LIS $1cHN$b Ko‘r$allacin aTuy Ta’luT bo‘l8an
opiik $LLisbalarclan yasal§an 0°1cboy praTta513 cHr. ¥ow §‘Hk Tanbal
51lMaiicla naiiyW latpa yoi cbl12145Tion 5pekii bo$H ~HacH8an §ar
raryacl$12laniin5b nay! yoéoroclll, 8eHyH yoii 5TiobH X2t a! sallacH.
Abbe reiiakloTteln<la oA Tonoxw Talik eTab5 yorn§‘Hkcla yonlllacl,
lekT $any nurlart 0‘28aTtb512 o ‘HcaracH8an AnHcll pnrTa51 LWrayH
bu aSboblar<la 5T<HN5b ko‘rsaHaclH na*nywng cbl21§“18a 1e815bH
bo‘lainl, 5. 6-ra5T. Yorn§‘Hk nun 1 o‘lcboy pnrta51 3 nT8 KT$b
cbe8ara5l AY cla bo‘la<H8an kyuyela 2 8a LlisbacH. KMBb HAlrra$l
lek5bTlayol8an 3vymuyHK bHan opHK kon~akllla bo‘lacH ya ajraH$b
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cbeSarabl bo‘Hb Xizra{ sHacll, nwur ana 3bu cbeSaraéa 3talll ya *o'buy
Wwhbkx saylarllBbl 3ocir bo‘lall En§ kaita burcbakka ~¢ 108‘n
Kelacb8an nur en%kalla nur éeyVacb. PnrtanT§ cbillsb aiirast ¥8 -
bayo cbeSara8lcla 3t8anclan keyT u Y8 ulrra8a nortal bWan p
burcbak bo$ aHaéb A8ar burcbak -cp en§ Ka«a burcbakka yaaT
bolza nay 4 Tn§ ko‘n$b Taypot 5 ocMy yorMl18an ya yopls
yonlllta8an “13tlar8a bo‘lkib wlacll Bu bolaxla o0‘lcba$b
aSbobTT8§ M3oMasb auriATabl burcbaktng awiy, 8ra<lustng urclan
bk nlwMancba "ryTainT Ko‘rbarach. Teksblulayol8an 5nynsabkntg
K0 ‘r3alMcM n n3bbu &rtnla<lan Msoblab lopllach:

Bunéa a —o “Icbabb pnauaTtn§ 3téinycM burcbasi,
N- nMn83TET3b Kor3a81cM.

5. 7-rasrcla 1abylrlan8an 3xeTa bo‘ylcba o‘lcbabMarga n<W
sbar! baJanb3M 10211181 o0°‘2-0 ‘21pan  [wsbunarlék, cbunM
leksbuilayol8an ToéclanTt8 BTCMN3b Ko‘rallacM o‘lcbasb pnr-
Ta57T§ 5Té1n3b Ko‘r3aiacM(lan kaT bo‘VBM kerak. Tabuyla, bu
bol ayT pnrTta bMan MexsMnsb TMTKT bo‘l§n n ylyrallan
ora§‘kii cbeklab uo‘yal 8bu 3ababl re&aklotelr koTplekiiga,
ofaMa, 31<Mn3b Ko ‘rsallacM ulyTtallanut§ M xi <Viaparot<la 13b-
1abb8a nkon bera<iA8an bit- necba pnrra kivkH Pul’lLix ya Abbe
re€&aklotelrlan8a o‘x5basb kon5rvkblyall reriakloTelrlar en8 Ko'p
13MBaLLB<V Abbe reitak!oTeln.

Abbe re&aklotelntTn8 mMTW TY KO‘NMM5M 5.7-rabt<la Ko‘r-
3alll8an, yow§‘VIK nun ko‘r8m 1 <lanpnrra 2 8a Msbacl, bu
pn2taMng kKkMa yanT bo‘Vb, wular ora518a lekSMnllcb8an - To<l1éa
uanart 3oylasblrla<ll PnrraM bon3b yo‘U blMan yow§‘LLcMn8
analr ~Mrayol8an Toéga 3Mckn 10‘Hu tobM ak3 eiisM8§a sayli5M8a
ewblla<W, bwu okulyar 7cla kmralllacH. Pn2tatn8 bunisb burcbast
sbkala 3 gan aMulamaél. 8bkala Ko‘real/l5M Mpa 4 yor<latkla
MsoMaracll. Haroraiin o‘r8arta5 boMa 3aulab Ww3b wmcbun
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prn2wawng Telall §‘MoMan 2 toMpa nay éan $uy ymbonlaél, mwn§
baroraii (eratoTeb-6 bllan naxora! ulLinach.

5. 7-ra8T. Abbe re!rak(ote(rwws ntTuTtity Ko‘rwb|:
1—ko0‘r8u; 2- pnrra; 3- $bkala; 4- 1upa; 5- 3uy ymbonsb may”;
6- (crroTe(r; 7- okulyar; 8- kotpen$a(or.
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5.8-ra8LL. Abbe relrak*oreln<layorn8‘Vk nunwnf o‘«8b
xxeTasl: 1—ko‘r8u; 2—pnrra; 3—4eksb|nayo(8an To<Ma uaManw;
4- bl$oblaeb $bKala$l; 5- okulyar; 6- okulyar Tayéon!.
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Pulllx re&aklotelnya<lan far} ~LLb, Abbe refraklotelnt
Tonoxrotank etas, baM ou nur bHan yonisb TrunkT. Bun<la
Oknlyar 7 éa bo‘yal8an Taygon cbe8arasl bosH bo‘lacb. Cbe8ara
aTy bltb LWr3t vebun naytn§ pasfix ~8mnucla M'rb loton8a
aylanalll8an xkk!la prnirraclan larkrb 1op8an koTpensalor 8 bo*lalll
Pnrratn§ burllisb burcbagl Mirbcba bo‘l8anéa Abbe re&aklo-
Telnclayorn8‘ Ik nunnT8 o‘b3b 3xeTas$l 5. 8-rastéa Ko ‘ralligan.
Bu pnrrakrt bunsb yo‘L|, b/an TayéonnT§ 2arurly raysbarlll§1
la’tinlanalld, b bol yowS8‘bk LL3perslyasl lekslLinlayol8an
TocMa bWan pnrralar<la o‘raro len8 ya 13borasl uarata-y™ar3Ll
bo‘18an payl8a lNo‘'8‘n kelalll. 013per3lya glyTaii LLI3per3 3ot

KoTtpensalorwng burllBLILLIT Tax3u3 “a<lyallar yorclarlcla
aralanalll. Teksblnlayol8an Tocl«lanT§ Abbe re&akrorelrlcla8l
3TéT3b Ko‘r3alklcbl, oéallla, beyoslla 3bakMan x130blab oplach
yokl Tax3w “a<lyallar yorclarlcla all*lanalll.

5. 6. Kel'rakLlUTeritya atallyoi

Ke&akloTelnk anabr la)mba 0YUka213b 3lalllan Jucla 30écla ya
le3binlayol8an TocMaxiin§ 3TéT3b ko‘rsallaclll TulLiinMalliw
Ke3KT [an}”alli8an boaréa uo‘lManllalll

Beyosita re&aklotelnk anabraan uanéolalcbllk 3anoab Tab-
3ubWan, 3abrayo! ya Teyalaww§ 5Sbarballanéa8l suny TOoé-
<lalarT, 3bmLLIng<lek, kbLLIK iblLly lexsllirlsllbr<la uon 2aréobi¢ast
osisLLarLLIng nitséonlll aniyisb<la ya ba'21 bosbsia bollarcla ken§
KoTaTéa &y<lalalllalll 8p&l1 3anmoaiipa 3nycla8l 3plrilling
riaontll allMasb<la, pAToTel nk anabr 2tollhs1 Lilan LLirSabkcla
e3a 3uyéasl LLrb 3plrifarlLing nita<ilonlLl allklasb<1ia 13LLlalLlach.

PanéolalcLLibk 3anoaii Tabaulollan<la8l ya o ‘3wilbklarcla8l
yo8* Tlu<lon, 103bko‘llr 8tolaskla ya ulLINg Tabanlol:larlcla8l
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&nollar bawéa aszoslar Tluéon baw 3bwu yo‘l bllan araslanacb.
Masalan, yo 8T aw™lasb mucbun sanclola(cbLLk 3anoall wab3nlo(-
lan8a 4. . . Tomobrorw' lab bMan 1$bloy benla(b. 8T(bnsb
Ko‘rsallacblnTtg o0°28arl3bl8a 3abab yo8‘wWN8 &12 bl3obléaSl
T Wwéon /x/ nsbbun &rrunlaéan bloblab (opWaxb:

X_Ypcle(m~ 51) #4100

T(n- T)

V— 13bloy bensb ncbun obn8an enbY cb 11§ ba™b T1;

ée — yo8‘nT§ 2icbbsl yo§‘nT§ Tmayyan nayl wucbun
0‘28arTa3 nb”éor §bT2

ne—enblYcbTT8 3T€T3b Ko‘raalklcbl o‘28arrtas rwgéor

ne — yo8‘nt8 3bmbn3b ko‘rsalkicbl Tuayyan naY1l mucbun
0‘28artas nn”éor;

n — enbnanT§ yo8‘ amabb olt8anéan keyT§l 31néT3b
Ko ‘r3alflacbl;

T — awlanayol8an Toééa HOnnw, 8.

Pnto plaMn3bw narora( yllsbéa arpaéasl natbk bat 3bu
m3nl bllan anluylanaél. Arpa lorlbw §1b3enn bllan bb8a erllaél ya
natbk rTyéon 3TéT3b Ko‘ra(lacbtlng o‘28an3M8a uarab
anlulanaél ko ‘r3a(klcb arpaéan ajrabb cblauan 3uyling §b(serbiu
3nynbT3b na(uaszléa o‘28araél.

MaTtbk TK"éon Tax3mn3 Jaéyallar8a garab LLI3oMab lopllaél.

Ko‘p boHaréa 3T7éT13b ko‘rsalkrclUT aMulasbéan org§aMk
ToééalarTt o‘raro bkgeosMasb ncbun &yéalawlaél. Masalan, bu
Ko‘r3abacb yo8‘lar, eiir Toylan ya bosM"a or§awk Toééalarwng
lablaltl (aysllloycM TuTKT Ko‘rsallacb Msoblanaél Bunéa
3Mébl3b ko‘r5aéacMeéan bosbpa I7I21K-Kbnyoy1y Xu3m3sryabar,
Tazalan 3nyn”Kwsb barorail, 21cM181 Mlan bb8allkéa Ko‘pTcba,
burb Toééalar aralasbrtalannl anabr allsb ncbun Noyéalanaél.

A303ly relrak(ote(rik anaHr nmlan
1kl koTponenll rebakloTelrlk anabr wvllarl koTponenLl

en(talaréa 3pbiarwng, 3bakar, §1b3enn k13lolalar, blrlar ya b
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Snyéa8l erktalanéa larklbly alstlart aw”la8bnt§ Jrla Kop
re€aklowelnk wmman 13blab eluali8an. KotponelllawT8
starrr3b  ko‘raalkicblan ay”“rTas! ancba kaia bo‘l3a,  anabx
at”™s1 3bvneba ynuon bo‘lach TexTka NLBMan Tnblw kKo‘p8Ta
arala8bTalarwng 3tAwsb ko‘r8alfacblarl Tax3us JacblallarSa
lo‘planSan bo‘Vb, wlar re&aklortelrlk anaHr o‘ika2i8bmnl o3on-
lasburaél. Enltawng konsenlralslyaslt at”lasb ncbun, ogaMa
clarajalangan 8raiis1 sunHsb mnsnléan n>yéalarlacH, bunéa 8rank
koorclralalan8a 3tcHnl18an ko‘r8alkichl - enlTtawng korsellral:-
8lyas1 A0yl acH.

Kityoyly o‘raro la’lrlanu leksblrlsb8a relTaklotelrlyaiu
1aéb1” eiizb8a clolr 13blar 3bu Ko‘raatacHkl, 3TcHN3b Ko‘r3alkl-
cMuw o“1cbasblar asosicla acdl yelarl/ <larajaéa kucbW o‘raro l1a’-
8lrlanwsrta anlulasb TUTKT, 3bu 3ababll K1Tyoyly Jarayonlariu
lek3bT3bnT8 re&aklorelnk wmH Ken§ largalrta8an.

Ae&akloTtelnyawing XX asr bmblaricla Maclal nyo”™at3bni
KOop <larglacla w8 kltyoyly brtktalanwng 3luk(gga ya
xo33alanw lek3bT3b8a LLbls elLIS8anls1 blan bo§‘HN

5.7. PolyanTelnya

Culblar$b lelas81Tng aylaTsb km3lall bolasl Kkyar3w
lek3bT3béa 6. Ara8o (1811) ya envinalarTt leksbMsbéa I. Bto
(1815) HOtonMan kasbl™ elll8an ecl Aylaunb burcba8li
awslasb8a asozlan8an polyanTtelnk o‘Icbasblar TM T KO TOTéa
e’Hrol™ elll8an, 3anoalwn8 1w/ lartoplanéa, ayTu3a 3bakar
3anoaH(1la analr navHan bHan rasrty las<iA™anSan vavHarcHr.

Yornulk an(bianisb lela$W8uiwug aylani$bl

Opalllas1 labHy nuréa yora8‘Vk yo‘malal/i8bl8a Hk bo‘18an
barcba leklsHklar<la yorn§‘Vk lo‘lulnlan lebrarecH Faual blia
leklI3HK<1a81rma lebranacli8an nur gmlliblan8an nur, 3bu lebratsb
3oxHr bo‘lacH8an lekIsHK e3a lebraTsllar (e/asH™  éeyllacl.
8bvn8a MK bo‘l18an leklaVk smlblausb lelasl8l éeyiiacH. Ba’rl
kn3lalar M@"al MVla Tnayyan lebranlsbll nur8a oYkara olac/l
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Bunéa kn8lallan oY8an yorn8‘Irk nun uylliblan8an bo‘Hb LolacH.
Pulblawsb 1ek13H8WL o‘28ariira ola<k8an To<l(lalar opik [aol
wo<3<lalar, o‘28ar!ira oltaylll§8anlan — opiik nolao! To<léalar
éeylMa<. OmlblanS8an yorm8‘Hk opHk laol Toé€éaéan oUS8aluéa
anJlianisb 1ek1381 Ta’luT burcHakka bunla(l, Bu burckak
"l aT3k leknaSTT" aylaT$ burckadd aeyllack.

PolyanTte(nk o‘lcbablar ucbun asboblar

Polyantelnk analir ncbun 1o “Yallan8an bar uanéay a3bobéa
polyanTtelréa polyanralor ya analralor bo‘Hb, wular orasMa
anabr, ullinacH8an enHna nay Llragl. A8ar polyanralor bllan
anaHral"or nlarwng snlblawsb lek13b81 o‘raro parallel bo‘lacb8an
ulllb o‘raH18an bo‘13a, ¥ boMa anabr sllinalll8an Togéa yo‘s-
LBIcla yow 8 UK 1kkala "“mrlltaéan uarsblMke2 o‘Hb kelac/ ya
Ko‘n8b payWa kuraHlagl. A8ar anmalAr glltacb8an Toééa yo*-
N/Blda analralor 90° 8a burl3a, ya’w mwng umHWar3b lekl$hbsl
polyanralor 1eki8H88a Hk bo‘lalll8an wulllb Joyla8bHri8a,
raysballla, sulblan8an yow §‘Vk armaHralor oruaH oYrtayll. Bwu
Aoron8‘vHK bolaHLLr. Polyanralor bllan analAralor oragi8a anaHr
AMTalll8an opHk laol enHna auyl3a ko‘n3b payHéa yora8‘Hk
payéo bo‘lalll Yana goron8‘mMkka enslLsb mcbrt anali2alo T1
analir ~rall8an TocMa umllkwsb 1eki8H8TTS aylawsb
burcba818a 1en8 burcbakka bunsb rarur. Aylawsb burcba8trs
sftyTaHWw ko‘n3b payHwn§ LL3obk3b bunlra8lclan beyoslla
0‘A18b TUTKT.

Polyan2alor ya anabra&r 8llaHcla, oéaMa, 18lané 3bwMan
8a803 layyorlanalllSan KIlcolr pn2Tta3léan yola l1o‘8‘néan -
KO'8‘n KMcoMan ToyéalanlacH. Yorl8lch 3laHcla Ko‘pTcba nal-
nyW latpa x1zrall ~Malll. Polyantelrwin8 opHk 818letaskla
"Horon8uHkka" o‘raH3b araA8LL1 os3lfrall8an uunbna bart
bo‘lalll Bu aurlTta "o‘3lwncba Nekol pnrtalan yok! bllcyars
plasHnka éeylMalll8an pla8ltkalaréan [Mora! bo‘b3bl TUTKT.
BlMcyars plasltka8l cbap8a ya o0‘n88a aylanllmycbl kyarsgan
Tborat, bo‘Ub, poyanralorclan keyln analir ~LLInalliSan enHnal
nayéan oléln 3oylasbHnlaél. WMcollar o‘raro parallel bo‘l8anéa
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olTéan wuoron§‘vHkka o‘taisbcla anaHr ullingm8an enlta
yo‘aH8®a blkyars pksiinka3! ko‘msb mayl TayéoTT yaxil
klran§ - bra&ba 1m38a kkviacH. AnalAr allinaél8an erkrawing
KIMLLBE1 Ke3KT rang erekin bosH U bcH TayéonnHg yarTtl srrH,
Hekrell yarTl e3a — k0K bo‘Vb olaii. AnalxatOrT bunsb yo‘H
‘Ban barcba TayclonnT§ gasiiabk! kilrang-blral 3ba nw Hdanalll
ya ama/aiortng barllbb burcba818a ugrab anaHX ulLLinacHSan
enina WAAaMsb 1ekis8H8T1 uancbha burcbakka ayianlli8anHst

PolyantelTT8 yana blr ajoylll 8baklo28am3bl 3bakar
enltalanT anaHx "LLkb ncbun Tax3u3 13blaHlacHgan 3axanTeit-
bloblae Yonuycly, 3MaHla nalnyH latpa yoki bosbga
Toroxrotal:1k yoT8§‘HK Tanbal 13blaHlacHSan oclalcla8l pol-
yanTelrclan Ma” ulllb, 3axanTe&éa 3bm Tal3aééa TONOXroTank
bo‘lta8an ou yoT8‘H«lan loyéalarlac. Bunpgay yoriimycM
1$blakb Kkyars ya 3bakar enltalannT§ aylaniiraycbl cHsper-
$lyalan la$olllan To$ (WM$SM malyasl(la TM TKT bo‘ld1 Bbakar
enina$l g blaml$b 1ek1$HET1 0‘n88a aylanira(l. 8axanrelrlarcla
buniiay aylat$b yora§8‘Vk nunt cbapS8a aylaniracl8an Kyars
Ta$M Mniisb yo ‘W Mlan kotpewalslyalanacll. Kyar3 bian 3bakar
enrasl opllk aylaninsb Llsper$lyalartr8 1en8Hsi LIaW
KoTpensalslya barcha 10l T 1tarHklancla socHr bo‘ladH b esa
Saxanteinlar(la yoniisb mcbun osa yora8‘Vkclan oyéalaMi$bsa
1tkon herad/l 8axanmelrcla aviMash<la nalua u<la aM” bo‘lad/
cbunk! ponaMn§ saltiA81M Ju(la aM™ 0*1cba8b TMTM . Chap8a
aylanltaycM pona$mron Yckiia pla$iinka bHan 0‘n8a aylanltlyYcM
yass1 plasiinkaclan larlab lop8an ~urlTa pona éeylacH. PonanT§
bolaii, “ancba, konseniraslya bbHManéa yok! xallaro 3bakar
Sra<ludan(la 8 éarajalanacH. Ywx 3bakar S8raéwitng HOOs
AyTain8a nay 1wrh81 2<1t bo‘18cla 200°C, cla 10071 envina
larkl1 K1a 268 bo“lacHSan 3bakar entTast Tyong kela/

TurA 10191 mxvMLLarMa smlblaMBb 1ek131/18MT8 aylalVisM
opiik aylaMisb  (/BperBlyasl $pexlropolyanelr yoréarl(la
leiaMnla(, uMn8 york81lcM, oiiaMa, (V/BperslyaloycM Kyar3
prrrta yorcatMa benlSan 1ult uuMikcla8l TonoxroTamnk
yora8‘Vik nunM bosH Yc

199



Polyanwelrlar ya 3pepklropolyantelrlatr§ en§ yanst
komslvalyalarl(la  yorn8*Hk  TlemslYHSLu  oflcbasb  mchbun
b)loeletenllar ya oloko‘paybr8lcblar 1sblablach, wlar ko‘pTcba
elekixonl1 yormyclll polenzioTeir blan mnlan8an bo‘lalb. Bu as-
boblar 3pek1T8 KO‘T blan Ko‘nb (ek3bTb bo*ltaycH8an nllra-
bral3ba A13r1(la leksblmblar 0‘1Kaz13b mcbun ayiissa flTTa-
LLigb. 8anoabla cblsanl8an oécby 3axanTteb 3peklropolyanTel-
nya pnn3!pt ba LLpb8an. 11nT8 MTWw Ty KO‘nw3btl 5. 9-rasréa
Ko‘rabl8an. Bu polyantebga AltTa! wkoHar o‘rw8a Searpa-
LLIban (yobnT§ orSawk blnkrasl) yasal8an ya Tax3n3 yoLu8§‘bk
bn blMan la’tinlan8an polyarol(1lar bo‘lach. Yorb8kb 3lMabba
elekb latpaéan, aylausb burcbasi kaba (10 C° éan Kaba) bo‘l-
8an(1a e3a nalny oks31(LU Sorelkaclan Moyéaknllach. Bu a3bob bbar
13blasbcla basbab noltebl mvuyla lexslbnlacH, bunTS ucbun laTtpa
0‘lollbballl ya yT1 1w burasb yo‘b bban Taybowbn§ bb 1exi3
yonbb31b8a emsbHalll; bTba ya Yeter (rasrba ko‘nnalll) bban O,
05°at"bkkacba 1bsoblasb nobrcll nuslawng ~ytabnl Tberach.
Nay 3 8a leksbbbacHSan enlta l1o‘Mbbacb ya wnéa bayo
pulakcbalan solta8anb8lw kuxabb, noy 4 8a JoylasblLiba<b,
parck 10319 bban bekbbacH ya anabrallinb bunb, Taybonwng bb
Teyorba yonbb31b8a ensbbacb. bbrba baTck YeTtyer bo‘ylcba
LLkob abT1alll ya noltclb nudat bl3ob8a 0l18an bola uslblausb
1ek13b81nT8 aylaunb burcbas:t artlanalll. 131al18an Llrcksi pol-
yarlteb bban 13blasbba opbk Tuyoranallla basbab bb LLITonckn,
30‘n8ra Wckrclll lotonéan keb3b ya bb necba bl3oblasbnbl
0‘rlacbasbb ob3b layslya yebKLLl.

8anoalba c!b™anlacb8an polyanteblar Sbkalasl, ko‘ptcba,
beyosba lex3lbnlalll8an Tob(klanbn§: 3bakar, yo§‘, ouzb ya
bosbua 012 nBAAOrKrkk clarajalarallt bunck polyanTe!nk
naywn8 1w Tb 81, Toclclawng lorbnb ya enlLlycbbbn§ ba b salMy
3lanckrllanS8an bo‘b3lb lorlt. Polyantelnk anabx wucbun
obyekbar Ko‘pcblUk uo‘lacla Tax3u3 layyorSarlliob lakb
ebriayLLl ya nlar beyosba olt8anclan Key T Moybalaubsbl TU TKT.

AS8ar Tobba ncbrt ulblasb 1ek13b8bbng 30b3bbrna aylaurlb
0‘28arta3 nb”éorck bo'lza n boMa sullllansb lek13b8bbng
aylawisb burcbast ybawynlanalll ya Amyiéast Mortmkekn oyéalaib,
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konbenlral5lya 8 1nSoblab lMopHalll A8ar H8am 8=" ko ‘rbail-

8anclek, konsenlral5lya8a bo§‘Ty bo‘15a n boMa uplblanlisb lek13-
b81ung aylawsb bureba8lw awslab, clarajalabb e§n
yok! Tax5u3 Jaclyallar(lan konSenlral5lya (opLialLl.

5.9—a3T1. Polyantelr, $axante(rnws8 nTuTily Ko‘nnisbk
1- yw4; 2-HTb; 3 - polyanTe(nK nay; 4 - wnoy.
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AMALY 18 AK
Enlrta(1a81 abakar konsen(ra(siya$llh anllla$h
A8bob-]LLor1ar.

Yonl8lcbH bar yanéay polyantelr, 100 T1 8184UTb 0‘lcboy
Kolbasl.

Auwitlasb8a layorlanl8b

Oarajalan8an e8n clU r*YT yasasb. 8bakaTtTt8 10, 20 ya 30
8a lorintlan 10071 W o‘lcboy kolbalan(la él5bManSan 3uyéa
ernllacb. PolnTelTT8 yoni8‘icll 13b8a UBMr/alll, n obyek1nT8
Tak3nnal yoniisb raysbanb818a 103 kellinlacb ya pona yokl
anabralorT aurlll, opiik Tayéonlartn§ Tuyoranaii8a ensblWalll,
nolrcbl nuala Lzoblab MopWach.

A8ar opVk Tuyorana!8a ensM slyT bo‘l3a yoki nolrcbl
nnyla ancba8ta 3Lp8an bo‘13a, n bola rabbar8a Turcyaa! ylllkiA
Kerak. 3bunéan keyT polyantelnk nay 3bakaTtt§ 10% Worros
eniraglblMan 2 Tarla cbayfMalll ya 30‘n8ra un8a enlta lo‘IMalLll.
To‘Nwsb yapWMa nayéa bayo pulakcbalan foltasb81 kurabb
Imnlalll. Polyantelrlk nayT burab asbob8a o‘Talllalll ya opiik
Tayéonlat!ng tumyoranari8a ensblMalll. AsboblLLINg kon3l r1k3b
yasi8a uarab porna 3bkala8l yola anabra!:0TT§ burlllsb bwur-
cba818an LLsob MUnalll. Pona yok1 analixalllr 3bkala bo‘ytoba bk
or M8an 3unlalll ya opsa8a uayl'lb, KkTcll Talla opWk Tu-
yoranal8a enslUlalll. Vckrcld talla LL3ob ~Lnalll. Polyantelnk
nay obb so‘yValll ya noltcld tx]{a lexsllnla<l. A8ar u é&aslab
‘bel8Man8anlan Ma” ~M3a, rabbar8a Turolaal ullisb 102171. 8bun-
gan KeyT polyanTelnk nay yeritkal o‘ylalroiiéa 180° 8a bunla<i/1
ya atalasb [lakrorlanalll. Bosb”acba konsendralslyab erllTalar
baT Xxnécb sbunéay analAr allinalll. 13b Ll napanéan keyln bar aysl
enlTa ucbmun P LLUN8 o‘iacba ylyTtain, anali2lasb xaloslyo‘iacba
Kyaéralllc xalo LLBoblab Moplach ya koellin131yenl alli*anach:
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K=" -

0lw8an TauunToWar Jaéyal8a yomaaX ya 30°ngra <larajalasb
e§n cbl218‘1 yazala<il, bwutn§ ucbun blr o ~ a fo12 MsoblclaSl
konsenlralslya, Yckrcbx o‘aaa/? Alytallan uo‘yra(H.

Anlulasbning borsbE

Kabbar(lan nota’lnTt konsenlralslyam en!Tta oMnacH ya yu-
Aonéa bayon ~Ln8aMclek, nTn§ ucbun polyantelr 3bkalazl(lagl
Ko‘rsalkiob lopHac. Bk necba MsoblasMar(lan o ‘rlacbasl olta(H
ya clarajalasb e8ri1 cM21§*1<lanenbnaMng kKon3senirai3iyas: lopWa(A.

5.8. bynTine!sen( anaHr

Moé(lalar, alotlar, Tolekulyar yok! roMaMsb LLIIH xH kura-
WycM otlldar la’stéan 8bwulalaMsb xo33a3i8a lyuTMelsenl;
éeyHacl. Bunéay 3bu’lalaMsb HO'10 3ek ya wunéan rlyoé bo‘VisM
Kerak. byutrelsenlslyaMn§ Hew! LUn: LUskre! (aynT) rarra-
cbalarMng§ 3bu’lalaMsM rekoTbMalson 5bu’lalaMsM Tay]wl.
013krel 2arracbalatT8 3bwu’lalai8Méa nurlanlsb Tarkartllasb-
kH elalll§an Maua! bMa rarracba ~atasbacl1. 8bu rarracba ener§lya
ynllycM ya 3bwu’lalannycM ya21&31M ba’aracH. KekotbTtalsion
3bu’lalaMsbéa nur ymnlllycM 2arracbalar 3bwu’lalantas(lan bosbsia
2arracbalar 3bwu’lalanaM. byuTtTelsen!zlyaM ywura8a keMruycM
oTHlar8a ko‘ra lyntred43senlslya umnyléa8l iigrlar8a bo‘lta<il. AS8ar
3bwn’lalaMsb nHrabTal 3ba ya ko‘nna(18an 3pekii 3obalanga 10°§‘n
kelalll8an nurlar 1a’3t(lan yura8a kelsa, bunéay lywMnelsensl-
yaSa [ololyutTesenslya yoM Wuorelsenslya éeyHalll. 8bwn’la-
laM3b kaloé murlarl 1a’3Tpan yura8a kelsa, bunéay 1lymtl-
nelsenlslyaS8a KoloéolymTTellUTrya éeylac. KenlSen nwurlarl
la’s3Téan 8bu’lalaMsb8a renl8enolymtTeslenslya, 13LL3b nalya-
3Ma yura8a kelacli8an 8bun’lalaMsb8a kalllolyuTTe5(eTlya, MT-
yonay reakslya ener§iya LUMayH ynra8a kelalll8an 3bwu’lalaMsb8a
xiTioywMneslenslya éeyHac. bywMnelsenslyaMn§ bMaréan
lasbgan bosbua ilrlan bat Tay)ucl. 1uTla<lan, 3bwu’lalaMsb
gayoTlyM818a (éayoT eii3sb yauii8a) ko‘ra yos/orlLlleniiya ya
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/1norelxeTryalar &ralanacH. Fo3lonenslya kutaisb wanbal obn-
8anban KeyT bart Tob<lanT8 Tmayyan yag 8bw lalarbb LLIN3b]
bban, HAviore&ensxya kurabsb tanbal olt8anclan 30‘n8 TocMa
Sbu’lalat3bnT8 lox1a$M bban bo§‘by. byuTTei$en$lyanTt§
ynra8a keb$1lb $og(lala$bbnl8an boMa cMrTac™a la$yblangan.

5.10 —ra$tbast A —uo0‘28‘ablta8an a$o$ly (0, 1, 2, 3, 4
lebranl$b po§‘onacMar1 bban) bolal; - yo‘28‘abl8an (0, 1, 2, 3,
4 lebraM$b po§‘onacbalan bbar) bolal; M - baruarorHsl KaTros
(Tela$labb) bolal.

4 4
i -N. »
1_ A M
'q = ’
1 *] !
4 1 )
3
M T T
1 «

5.10-ra$t. bynte(8en( $hlalaml$b ynxa8a keHSbLULLE
$o(1(Yaladbbrl8am $xeTas

Yelllkal 3belkalar (asb”anéan nur yui8anpgast (ym”on8a
Hara8an) ya $bun’lalan8an(1a8l (pa$l8a para8an) elekbon o‘b$Mar;
$1lrelkalart8§ nruMisit nur cba$iola$i8a Tnlano$lb, Aopo§‘onaban
Ko, Kb Kr, K3, K4 po§‘onacbalar8a o‘b$bban nunb ynb$b bban
Bbo8&‘b”. Nur ener8ilyasl yubl8anclan $0‘n§ 10"8- 10'Shek bayonbba
elekboMar lebraM$b po§‘onacbalan(la “ayla biBrbana(b ya Ko,
K1, K2, K3, K4 po8‘onacbalatM§ en§ ebbtolb81(lan Ao, Al Ar,
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A3, A4 po8‘onalarS8a o‘sbcla nur cllsaracl (a) clUrTaéa
(b)(U8krel; 2arracbalarnt§ TmslLuH raylsbéa urou 3bwu’lalatsb
TexaTrTt! lasYyirlan8an. Bu eleklrontn8 TelaslabH bolaléan
Ho‘r§‘alllS8an 0 bolalSa 0‘b3bl TUTKT bo‘lTagan bollar<la 308K
bo‘laél. Bn boMa 3pekl1TT8 10°'Ll T wmeumsbsi urunros 3oba8a
3L}y, cbunM bosW bo*lnycbl 3bu’lalaT3bTng kyanllan cMrTa-
clagl(lan (a) karcbr... (5J10-rasr).

Anabiik latyo(la ko‘ptcba [ololyurlnelbenlslya ya xenil-
yntTelzenslya “o‘lallladl Bi2 upyl(la, asosan, 3bu umslllart
uarab cM”arMr.

Fo(olynTtTe*8€M31lyatia TocManTg beyosba 3bu’lalaraM ya
L1 3bwn’lalana(b8an bolalga o ‘1ka213b bMan bo§‘by, bo*18an k.
nm3n! ao‘llarlalll byutTte1senslyant8 YckrcM 8urub wsllilan
fol;otelrvk anall?8a ancba yayT. BMa eleten!t at”lasb ucbun
ba reakslyanT§ o:21 lNolotelnya(la bat, lywmtTelzenMa bat
Yo‘'UanllBM TntkM Har bekala boMa bat bosll bo*lacb8an
blnkta nurt ko‘p ymlacb8n bo‘VBM kerak. A8ar laoTeirk
wllarcla Mr yw™orMa ko‘nmb o0‘18arTl2clay, 0°18an nur
T lenglybst Kartaysa, lyutrelsenslya(la 3bu ymlLI8an nwiung
lalay8Ma A131T yorn§‘Vk 3bakMa aJral/BM kerak. Bunéay bollar
ancba kaT ucbraylll, 3bw bol3 1yiunTelsenl; reakslyalar Molrotel Nk
reakslyalar(lan kat 3onlicbr. byutTtelsenl wnslllaTT8 3ermy-
cbaMist Molotelnk weullaruki(lan yuuon bo18allli§l ncbun bu
mamart ~o‘llasb ken§ rwylaMb borto”ck. byutTtelsenslya(la
Ho‘28“al/Bb ener8iyasinT8 bl LilGnu 1331V 3baxki/Kla yo‘solaii
8bMMn8 wucbun bat wnNM§ kyanMan ener8iyasr yulli8an
Lo‘28*aimycbi erer§lya(lan kat bo‘la(h. OeTak, ywmiil8an nutMS§
lo'MT w2lT81(lan cbluanlayolS8an nuTTS 10°‘LUIM  wm2ullist
banl/Bba Kaa bo*1a/

5.11-rasrcla lasylMlanS8an bo8‘bubk 81ok3 boTTel s0l(lasl
blAan upyl<la8lcba lasyManacl: lywitnesenslya 3pekii! <1o0lto yu-
/B 3pekirlar<lan o‘n8roua 31Y18an bo‘Vb, ko‘pcMUK To<l<lalar
ncbun bu 3pexlirlar Ko28m 3ineMyas! 3baxkb<la bo‘lad/ (beysbM
HAoMaz1). Ynilisb ya 3bw’lalarsb 3pexdrlarl Tak3TwTlan ora-
3Mas1 Tasola 3lok3 3LAM éeylalll. 8lob 3Vp$kl Mancba kaiia
bo‘13a, A0‘28‘ai3b 3pek!nT &Yaimb ya bMobann, lymtlnelsenl
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sbn’lalaubb8a mwng l1a’slnw (“£on”) yo‘soisb 3buncba o3on
bo‘lacb. byutTteszlen5lya ~0‘28‘alllybebl nur 3nymsabknTg 3ih,
Kyunyelant§ <leyorlarl ya enlrtaclagl LLib ranacbakr (oTtoTéan
3ocblb ymborllach.

A

5.11-ra$1. Yulll b (1) ya lyntine($$en$lya mnotww”
HAo‘2£ ‘a(nycii 1o°K]w (2)8peklrlarlng ~o‘r§a(mycbl nur urnni”a

bo§*VMHEL
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5.12-ra.uT. bymTue(seo$lya enerSeiik 10N nrunHMan

5.9. byutTte{sensiyaning k\an(ya ener*eHk n$unllan

byutTei$enislyatn8 en§ TmbTx fonuTyalr o‘28§‘alllycii
eleklrota8T! nurlar T iensiylls1 bllan lymtTel8enl $bwn’lalar8b
T 1ensly N 8TT§ bo§' LNLI& (L. byntTel$enl nur, enerS8iyasTT§
(YE1) ywmll8an LUr ener8lyabl8a (Yek) T3ban lywntel8en8l-
yanT§ ener8erik MNNTIAN:

8bwn’lalarmycbl kyaninar soTning (N1) ymll8an kyanMar (VK)
30T8a T3bali lywnel8en8lyatng Kyan! v
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1a$bii 1 eOkLl. bymnTwesensyanT§ ener8elik ya kyan( unutlan
ymiil8an nuniin8 uancba “M$rt  lywrlnelbenl enerSiya aylar-
8anH8:T Koj;rzalalll Bu shyTallar o‘2aro ~“mMyMagakba bo§* langan:

B £/ _4Yna<_y B =
E« Va4 H

8.1.Yayloy lyutTelsenslya energeiik unutr blMan nt bosH
Amyclll  po‘28‘alllycbx nurtn8 1o'Ll T wurmunllklan orasMag!
bo§‘latsbT o0‘r8atb, samylcla8l sonunw la'nina(H: «Ynilsb
3pekinning 3% 10°1aTl A3 711 la’aw<lan lymTtte(3enslya Lor-
8‘a(8ancla, wwn§ ener8eHK rTut1 o028 amyclll nnTT8 lo‘lyr
n2mni1818a tmlanoslb raylsbcla o‘sacll, 30‘n8ra ymHW3b 3pekM
1lolaT m2mnHS8TTS o0°313blga “aratasclan, Tuayyan 3pek(ral
oraHugéa lywntel;8enslya nnuti o‘28artay<il, keyT yuiili3b ya
cMgsansb 3peklrlartr8 wu3lta-m3l (M3M3b 3obazl<la Ke3KT
KaTayac» 5.12-ra3t. 8bwmlay sAlllb, 3peklrwng Tuayyan 3oba-
3Ma lyntrtelsenslyawn8 kyan! wuw Tl 10°1aT n2muniN818a bos g
eTa3. Bosbuacba "b ay!Sanga, lymtlnelsenslya Tolekulawing
ener8eilk po8‘onalan lo‘platl8a bo8‘Vs bo‘Vb, Tolekulalu
uo‘28‘a Msbéa aynan uaysi yorm§8‘Uk kyanian ualllasb8anl8a
bo§8‘Hy eta3. 8bmwng ucbun bat, Ko‘ptcba, 3peklTT8§ Ka«a
ener8lya8a e8a bo‘18an nrabtal 3ba 30ba31 13blaitlackl. Bu lablyla,
ener8lyawing yorn8‘Vkka etas, 1331allkka aylanacli8an wlvsliiw
Ko ‘payiiralll. Analink Tau3aékréa bu abatlya(8a e8a etaslsl
ncbun anal28a aralcla (ayyor Ko ‘raaltaycl. bynTtte(3en3slyalling
kyan! vnwll wvllILg 3e2uycballl18§111 HoclllaycH. Kyan! wwT
Hancba karia bo‘lza, waMLLILLIS 3e2vycballll81 3buncba ywpgon
bo“lad/

byutlUesenstyanlll§ Lillemslyli81 3bwn’lalalivyclll rarracbalar
30LLI8a TnLLINO3MXWr:

1=X"1=XB1H4
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v yeréa x - wwlanoslblk koelll"3xyenit. Yuiil8an Kyaniar 30Lu
yvLLI8an nur T 1en3xyl1818a TulLino3rb:

Kk=X!(1-1)

bu yerga, x'n - Tn ano3xMxk koellllsxyenlx. LLibbu len§lataga
xnlersxyl1wts Bu8er-barber4-Ber gonmw(1a8x XIToCK3TX A0 ‘yxb:
len8lataTt olxsb TV N. Bu len8lata<la8l alytalT yuuon<la8l
len8larta8a L0 y3aK:

Kk=XYo (L - 10K)

11034 bo*1aé1. Te8x3bl 0“28arvin3blargan KeyT e3a< 102 bo‘18ancla:
len8lataw obsb TMTKIN. Bu len8lataga8x barcba o‘28artas
FAyTtalarn: K bxlan belS/lazak:

bAXBAK ;3x=KC

bosit bo‘lad Buninan, lyvtxnelsensxyanxn§ kyanl unuTtx, LO‘r-
8a(nycbl NnnTT8 xlerbryIx8x, ymiisb yaiiatx ya bosbsalar rnoxxty
bo‘18aniia, lywiwne{3exwyanxn8 xnlemsMx8x ToM<lanT§ Kon-
seniraiziyasi8a nnianosll bo‘bsbl raysban. Bu len§lata kolLlk
kon$enlralslyalar ncbun baul/inxr.

byutTel;8en3lyanT§ 30‘T3M. TurH orwllar 1a’sTiian Toniia
cbluaracb8an 8bw’ 1alausb mnien3iylI8x kaTayacb. Bunclay bocb3aSa
lynTTesenslyanlng 30‘T3bx ieyiacii. Enltalar konzenlralslyalan
osb8ancla lywnlnelsenslya oAT o3bacih, Tuayyan “xytaMan
30‘n§ 10'8‘n bl2sAlx osbxsb Kurambnayp!, Kaia korzellral-
dlyalar(la e3a U Ke3KT Kartayacl. Buniay bol lymtxneslsen-
8xyanT§ korzernlral8xy auurbx éeyl1aéx. 8 .1 Yayxloy lywinelsen-
3lyawng 30‘w$blin 1o LrSa ajral(in. Eywiunessensiya 30 °W-
3bTT8§ blnncbl LLIN8a baio Toleknlalar fo‘r8‘aiilta8an bola(cla
bo‘18n(la bat ntn§ oMa SurvblauBM KkacH. Bunitay
bola ¥*1T1e3en3yatn8 30781y 8bulalaunbuing éayotlyll8l
biian bo§‘Hi boYTtazéan, n Kinyoyxy reak8xyalar nalyasxcla
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sbulalanmycbl To(Mawng 8bulalanray<b8an T0<3éa8a aylanlSbl
bllan bog‘bsi. Bunéa ymbb3b ya lyntTe$3en8lya speklrlannT§
0‘28an$bT1 ko‘raTiz bymutTel$en$lyant§  Uekrcll  LLF
$o1$bl<la ywiib3b ya lymtTel$en$lya $peklirlan o‘r8artay(b.
Ikinebl LLF $ot$b la$bu! la'$lrlar oflbabcla yans:t Toééa bodif
bo* b$M bHan ynra8a keladi/l Ko‘peblLk bollarcla, 1yvrlnel;$en$lya
$o‘LLBLILIE $abablan Ta’lut eta$. byuntTeir$en$iyatns§
$o‘LLBLIBa kon$enlral$lya<lan la$bpan, baroral, A ya bo$bsalar
12 sUBITNTKT.

5.10. 8Maity ya Tla<lony lymTtwel$en( anab/

AynT or8anlk ($atarly, yeyroply, 8aéobllly, lerllly, é1$-
proziy, Mallly (1), ualay (11), 8urra(ll) yo‘r§o$LLin (M), Yismmlr
(1), ULy (M1) ya or8artk (yarelt Toyi, parain, kallol,
lo2alan8an aslak ya bosbsia) Toééalar 8bw’lalalllb xo$$a$i8a8a
e8a. Bunéay To<l<lalarlll o‘r lyurlllel8en8lya$l a808l<la loplsb
TMTKL. 8bulalantaycb8an To<léalatl LUkb x reaxk8lyalar
yoréanmga $bulalana<bSan buikralar8a aylanltb anpay<3Har.
8llaly Iyuillinel$enl anabr wcbun lymtrel;8en8lyalling $o‘LLF
H1Klan Moy<lalallBb bat TMTKLU. Ma$alan allijlanalli8an Toééa
bkor To<iclalling Iywillinel$ersryabill $o‘r<ib$a, bu $llaby
Ko‘r8alkich $fa(kla IHLBIIHII T TKT. 8bulalantay<b8an To<l-
<lalarili$bmlalanlt$b ncbyn nlar8a akityallliiar (kn$lallol o3l orlar)
HAo'$llllach  Kr$lalloro8lorlar $bLLBSLILIE T 1enslybs: boylcba
lan8brtalarlll loplsb TTKT. Ko‘pcblUk boMaréa To<Malatl
Wplsb mcbun LWhrlll sbuYasiin Ylrval kuraiisb yelarb. ASar
aralasbralar leksllinlayol 8an bo'l$a,  $bw'la 3yellliliéan
oYkarHaLLl

M1ugony Iy linel$end; anabr<la

11=Kc

bo§ lalfb<lan loy<lalallllalll Teksbtlac8an Tockalll 3bula-
larmyclll Toé<la8a aylanlli8ancla, wllng LLFH8Ycba $tn $baki8a
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0‘(ka2lli8ba8a e’bor benl3M kerak. byuwlnelslyen5lyang
Tlen51yl18x Y12vel vonTelrlar yoréartaa 0‘1cbasb TU TKT.

5.11. XeTlyuTine(3ensiya.

KinyoY1y reaxkblya ener8iyasi naryaslla Tolekula ya aloT-
lannn§ 5Sbu’lalatbb bocd/kasi8a  x1toya utlneSenslya éeyWacl.
Ko‘p8Ta ekro™ertrk reakslyalar(la issial/lk enerS§lyabl blan blr
Halllréa yorn8‘Vk ener8lyasl bat alag.l. Bum boclBa xiiwyal-
lyntresenl anlylasblartn8 neSi2i18a s0‘yll8an. A)rala<i18an
ener8lya 170 k1/tol clan 2yo<l bo‘18anéa X1rwyalyvrlnelsenSlya
kirarl/ac/l. X1tlyalymlsbenl reak3lyaT 3xetallk larréa “myllla-
8lcba {aBylLlBBb TUTKT:

A+Y—>3*+]] 8*— »C+by.

113bbu reakblya blan blr yasiia nurlarsb512 8*>8 Jarayon
bat kuralllacl. X1tlyalyml18enslyanTt§ Tlen5lyl81 xetllym-
TTe33en! reak3lyarn§ lerl1818a (y) bo§‘ Vi

[=TY«H ™~ 7 =6,0210.
OX X

Bu len8lata<la8l tmlanoszlbHk koelll13lyenin n xwwinyaymTl-
nel8en5lyalung kyan! W Tl (asbkiA ela/t

b yer<la, No 3bu’lalannycbLut8 ntwwy toleknlalan 3o, n
ning TakslTtal MyTaii aynT bTkwlyoyly reakslyalar ucbun 1 8a
ya™Mnlasbsa<la, KoO‘pcbl/K bosb™a bollarla, v BH necba o‘n
low2éan osbray<il. X1tlyayntTel88enl reaxslyalarlun§ texawur-
nn w<laTnrakkab, uvlar<lakotplekslawsb, kalaik ya rad/kal re-
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ak3lyalarwing abarwyari Kata. X1T1lyaymtressenl reakslyalar<lan
ok3LUkw3b™ayransb, koTplek3laTsb reakslyalan ya L0°28°a-
LLISan ToleknlalarT o‘r8ar3b(la Moyéakn/lacH. Bu manl 10""MO"4
8/11 Tlqéor(la81 tocMalart 5 11 en!taclan arglasb knkonT!
beracb. Bu n3nlwng anlaH81 ynson, u lerkor ya 30ééa nsnMir.

5.12. Mayxuw TnslaHkartlasb ncbun sayolar

1.Melelotelnya n3nltt§ Ttollyali, analitk 1tkowyallarl
Lanéay?

2.Turbnaynelnya nsmHTNg Ttollyan, analiik irkowyalarl
Hanéay?

3.byntlnelsenl anar TTa8a as05lanacl1?

4 Fo5roolynTiN5en5lya ya iinoni5en5lya i Ta?

5.byuntresen5lyawn§ uyanéay lurlanw bHas12?

6.FololymTtrelSen3lya wTa8a asoblanaél? byuwiwnelSenl
5bulalawsb bos bo“3biin LU3bwiiwng?

7.byntlne5en5lyanling ener8e!lk ya Kyarit unutlan wTa ya
nlarorabl(la panéay bo8§‘lanisb tay”né?

8.810k5-boTTel ya beysllin *oléalanTng Toblya8l TTa?

9. Yayloy “onwiwng abaniyaniy {nsbunlwung?

10. 8lraHy ya T1lpéony lywwunelSenl amal2lt o°‘lkarisb
wTalar8a a5051an8an?

11. F1lnonTelnya veu aanéay nsul?

12. Xiinlyalyutte(55en3lyant§ Tolllyaii wTtaéa, wu “ayer-
laréa ao‘1laudad I?

13. Xwityayvniinel53en15bu’lalanish ~anéay payéo bo‘lalll?

14. Ha]jtlan 100 T11 bo‘l8an 1kklla o‘icboy Kolbabl8a
(arLLéa clit'5 bo‘l18an V 11 ouaya 5Suy 50lTél. 1larSa rarur
niiyéonin atTlak, yoéoroé rubeaté kl13lola f0‘sbl1 Kolbalaréan
barsba T15 5ullraltng 5lanéall (Tens504=0, 0012) erintasiéan 10 11
501781 ya Kolbalaréa§l eniinalar ba’mii 100 T1 Sacba yela211(M.
Enltalani LL1rla8anéan 30‘n8 mnlanii opink 2lcblklarl o‘lcbangl.
Opoya 5nyéa81l nn5 wn§ kombenlralblyaSlrin “myléa81 Lilyrtallar
a50518a at™1an§:
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Yananllar | I 11 v V VI

V, 11 110 220 330 440 445 550
A, 00,24 00,27 00,3 00,42 00,47 00,56
A, 00,38 00,43 00,47 00,56 00,6 00,68

15. 0, 2134 § Ta33aH po‘lal natmnasl amHal ya nkral
kablolalarcla enHl<H EnHnant§ barw 100 T1. 8a yelkarlla<H. 8bu
enHnaéan 25 11 oHTb, un8a yoéoroé perok3xg ya lrosral kxslola
Lo‘3bHcb. 8o‘n8ra erktanTt§ ba]tx 50 11 8a yelAcarHcb ya opHk
elcbIxk o‘lcban8anéa n 0, 24 8a len§ bo‘lH 8bu enHnatn§
1klancbx 25 T1 nlusbx8a (arkxbxéa 0, 1932 1§ Hlan bo‘18an enHna,
y o <lorocl PEIOK3XE ya lelal kx3lolalar yelarlx Txa<lorlaréa go‘3b/Kix
ErxHnanxn8 ba]ttx 50 11 yelka?8an<lan mTn§ opHK 2xcbb8
0*‘lcban8ancla, n 0, 52 ekanHs1 Ta’1nT bo*loH Prlal<la8l H1aTxT§
Ta33a nlmsbrx lopxns.

16. Tetrxr (Il) T Na-EOTA nT18 0.1 N enHna3! bban rH=2, 4
bo“18anéa MNolotelnk HMa3b nalyasléa “mykla8llar o1t8an bo‘l13a,
enHnac!a8! letlnH aTlans.

V, 11 0 2 4 6
A, 0,71 0,45 0,19 0 0

o

5.13. Mas3-8pcklroTtelnya

Mass-3peklrotelnya usnllla leksblulacH8an TOCKK bu§*
bob8a oYkarHacb ya unclan tonlar bosll uHTtacb. Ho3H bo‘ lacbS8an
10mlar ko‘ptcba Tmsba! raryaéb bo‘lacH lonlanH wular Tassa-
31tn§ (I) 2aryacb8a (8) T3bali bo‘ylcba blr-buclan a’aH3b
TUTKT. lonTn§ raryaéx bxr8 len§ bo‘l3a, T1/r ShytaH wHNS
Ta33a318a len§ bo‘lacH Wsbbu alytal Tasszawn8 u8leroé bkH-
8xcla8x Tas3a 30xH <leb ywnHlacH. AJraH18an tonlar T/r ~yTal-
lan8a ko‘ra ton sabul el8lcb yorganHcla sayé yMrtacb, nalyaéa
1e813bb 3pekl ™ bo3H bo‘lacH 8peklr<la8l 318nmallatTt8 o‘nH T/r
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ulytal:8a, wmlawlng 1nlen5lyil8l e3a tonwin§ cbaslolabl8a 10°8‘n
kela<ii. Bu 818mallar co ™ N ar <lebalalac

Mass-3pek*roteMya wu3MH bun8‘slton bolalS8a o0°laélSan
barcba eletenl ya To<l<lalarl amalr ~LL3b wcbun 18blallbi/
Anor8anlk blnkralar ya eletenllar anaHrr, ko‘pTcba, To<l<lalar
larklbléa81 120loplart aT”la3b8a, or8aTk Toé<lalar anal2l esa
Toéclalart Leniiikakryak3b ya nlartn§ 5lruklurasrl at"lasb8a
uaralllatll.

Ma88-3pek(rote(nya msvH ya nnws§ To<l<!alar (ablLLlb
(a™ LW a (nC8no‘ru

Nesbalan Turakkab blnktalatT§ larlably ylsrtlan, bar x/
LU riTaknT batla nlatT§ bir ~akOr 21k-1wnyoYly xo83alaniu
arulasb<la ta83peklroTe!nya nsmlwng abarryaH beulyos. 11wng
yo511a3l<la o ‘r8awlalll8an Togpaw Tuayyan b1k oTH 1a’3Téa,
<laslayyal, loniar8a &“raHb, 3un8ra mlarwng Tasgs3a3l, aTAro8‘y,
raryaél rarracba Ta85a31nt§ raryalll§a T3baii “yTallan lopWalLLl.
8bn bHan blr8a, yana o‘r8arlayo!8anlar uanéay yansl 3T re2
AllnSan yok! lablalan nota’lut 1oépa (arklU-LUrATas!. ntn8
olllatsb polemslall ya Hr gatOr bosbua 21k-latyoYly Ko‘r-
5al81cblan bat Hkéatlaél.

OUYka2l18an ko‘plab (ackpoo! nalualan8a Ko‘ra, Ta33pek-
1rotelnya wsulin bar XM kiinyoyly reakslya ya Vi21klaryoYly
3arayonlarw 1lablMl eitsb ucbun bat po‘llamza bo‘lar ekan. Aynan
3bn manl bMan To<Malarwn8 lotyoyly o‘28amsblar<la8l 1381a<HK
efekllan, xww3an, ulartn8 bu§‘lawsb ya 5ublkitalblya 1551UHK-
lan, lonlar8a ajral/isb (LLI580131a18lyalanl8b) <lara)asl bar<la reak51-
ya ya Jarayonlar Tuyorana! konslanlalanw bart ka88a ataHk<la
FOpWlalLL.

Markw n8nlnt§ asl Tolllyaiw u<la ~3aa ulllb la’niian5a,
«onlar Taszsas1l 3pexlrlanw ob nomH» <leylsb TUTKT. Mass-
SpeklroTelr asbobl aso3an 3 glatéan Llora! bo'Ub v SxeTaink
lar2<la, 5.13-ra5t<la Ko‘roaiil8an<lek, 1BYIrla8NTUTKT:
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5.13-ra$t. Ma$$-Bpek(rotelrnEng «xeTaiik larklb-(1211Ta$l:
1Byonlankb bo*lill, A-analva*or ya 1><lelexlor.

XulMas, Tas3-3peKii-oTein: M3M1TT8 aso3ly yaxrlasl Toécla
tonlan Tas33asr ya raryacii ~yTallan bo‘ylcba 3pekMoS8rartTa
oH3béan 1bora! ekar.

Ho2irst  payl<la aralcla ko‘p Ao‘llanaciiSan  Tas3pek-
(rote(rlatT8 en§ bTncM nu3xasiin atenkaHk oMT-Tn!axassls A.
E)etp3lr kasbl el8an. M Tn8 anaHratOr Alsrlcla ko‘n<Mang 1a8Tl
TayinoT yo“llarHb, vncla8l ton loklan eleklnk msnl bHan o*lcbama<il
En8 ratonanay Tukartallsblan8an Ta33-3peklrotelr asboblancla
bat elekb, baT 4o‘28‘aHna3 (3'aiik) Ta8nH Tayclonlan<lan &y-
<lalarlacH. LLl aTT§ anaHratOr uylsrlclsaesa, 2 XH 2arracbalar iiarTT
MNokwlasb]arayoT baarHacH.

Mass-3pek<:rote(n anaH/ asos3lan. Tek3brlacH8an Toélia
Toleknlalan (yola alotlan) (erlasbiinl8an elek(ronlar éaslasl blan
botbarétion ~Ln8ancla, wlarclan bl yok! lkkiia elek(ron unb
cMuarl/lacH:

M+ye—>M+2ye; M+ye-"M"+Xe
YOK1 nlar8a eleklron biukacll:
M+ye—>M.

BunT8 malugsi<la Tolekmlyar tonlar <leb alalacli8an tonlar Hosll
bo‘ladl Ko‘ptcba, botbarcHTon na“yasMa biila elekiton unb
cllkarltacH. kkida elek!ronnt8 wnb cllsan/sb soHan bat, 02
bo‘1sacla, wucbraycll, lekT Taniy 2aryacllan8an towlartng bosH
bo‘VBLL “mina kaT (~0, 1 %) waralllacH. KeyTsl ylllarcla Tanily
2aryacllan8an tollarw allasb wcbun elek!lronT wlllasb Ta33-
3pekiioTeMya wvH yaraiilcH.
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8bu bat ayi3b kerakk!, arall? "Mtacb8an Toé€a TOleku-
1851<lan elexit-on vnb cbraansbga T o ‘ballan8an elek!ronTng krnebk
erer8lyabl becb bo‘lta8ancla [e§15bb Toleku!anT§ o Trainya
polensiab8a len§ bo'bOLL Kerak. Bu alyTtal ko‘ptcba 8-15 eY 71
1a5bkO elacb. ATTo arotabk bukralart tonlasSbbnSb ucbun
niaréagl p elek'ronlart katros ener8lyab elek!ron yorclartcla bat
b cM”aTh TuTKAN. Blrex, ab&11k blnkralarlacla8l o bo§‘lartng
elek!ronlart8 unb cMsan™b ucbun kaHa ener8lya l1alab ullach.
To‘anabbacb8an eleklronlarnt§ ener8lyabl “ancba kaila bo‘153,
Taleknl lonlar bos bo'bSb mnwt Sbuncba yngon bo‘lacb. Bkos
Jucla kaina ener8lyab elekix>nlar bllar borbarcbton AT13bnT§ xayLL
Nlilar baT bor. To‘ana5bach8an eleklronlarT§ ener§lyaSl Jucla
Kalia bo‘13a, ular Toleknlat Ko‘plab parcbalar§a bo‘bb yubowM
TUTKT. Molekulyar ya parcbalan8an tonlar boSM bo‘b3bl mucbun
Sariian8an ener8lyatn§ en8 kaT rwagéon8a payao bo‘b3b polensiab
éeyMacb. Bu polerblal o Tra“ya polenslabclan wmitlayol8an
bo§8‘lawbbnTg é1550151a15lya ener8lyabl ~MTrain8a len8. rruéor
Kaiia bo‘b5M kerak (5.14 —ra3T). Ka5T alSelon Tolekmlasl ya
parcbalan8an tonlar bo3/l bo'b$b cbablola5TT8 eleklroMar ener-
8lya3i8a bo8‘babsi kekw18an. Ka5t<3an ko‘nt5Mcba, al5elonng
Tolekunlyar tonlan 02T T8 en§ Kala cbablolabl wulytab8a 30 eY
ener8lyacla ensbacb. Al5elon T0lekmlabl Kkucbb botbarcbrton
ralyablcla 8H3-80- ya -8H3 parcbalanla bo‘bracb A8ar tonlralblya
polen51al».10 eY bo‘15a, Telll racbkab (M=15)+0‘bb cbM anl8anclan
KeyT parcbalan8an tonnt8 (M-15)+ payéo bo‘b5b po(en8lal»* o T
racMya polerblab<lanlaxTTan 2 eY Kaiia bolach.

BotbarcbTton nalya5lclaTolekulyar tonTn§ Hlrnecba parcbalan
yoM unlatTt§ Wb xIM ko‘nt3Man bo5M bo‘b5M Bbu Jutlaclan,
parcbalarclan b T racbkal bo‘b5LLbaTt T TKT. A8ar BO Tolekulyar
OrTT8 parcbMatsMT “arab cM”3ak. Parcbalatsb nait)a5léa
SWylclagl TabsMobar boSA bo'bSM TUTKM :
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5.14- rakT. A($e( Toleknlalan
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>
20 40 60 80

5.15-ra8w. BorbanHTon To'ekunlalar

Bu 1upolclan Ko ‘nw$blcba, parcbalaw$b nalya$ifa blr ton (A+
AY+ A84) ya blr raglkal (¥Y8*, 8%, V*), yen§ll ton (AgH), yen§/
ra<llial (84*) ya neyiia! Toleknla (V) boS bo‘HIBL TU TKT.

¢ rA 7+ W %

ABC+->4HAB'+CY

->A 0B\
CUHABMAHB
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Mass-3pekMar, cklaléa, 10°§‘n cM21 3peklrlaréan rbora! bo‘Hb,
Bpeklr<k8l cbo‘kkalarwng T len$iyHsl bo$ bo‘luycM tonlarwiTs
cbaszlola518a, o‘r maybaii<la, bu cbabtOla lexk$blulacHS8an Toéclalar-
nT§ par$lal bo$iiu8a Tmlano$HxHr. CbastOla tonlatT§ bodA bo‘-
Hibl ya parcbalawi51ii nalya51(1a81 ener8ellk whballar bHan Hel8 brecll
8bumwng ucbun bat cbo‘kkHaTT§ TlenblyH81 $lviklvr amaHXLw
0‘lk215Hc1a TMbHN KaiiaHK bo‘Hb bl$oblama(H. lon bofll bo‘HBb!
ncbun lalab Alln8an ener8lya uancba kioblk bo‘15a, mwng weHy
cbabtOlabl ya Tab$-$pekin<la8l cbo‘uk<lnTg Tlen$lyli81l $buncba
Kaa bo‘la/l Wckrcld KOTonéan, ton uancbaHK baryaror bo‘1$a,
ya'll umw parcbalabb mcbun uancba ko‘p ener8lya lalab elll$a,
cbo‘’kKTT8 Tlen5lyH81 $buncba karia 1to'laH Mab$-5pek1TT§
Ko‘nwSbl 5.14-rabt(la kellrl8an. 5.15- ra$r<lan ko™nwBMcba,
Tab5a 50l 78 bo*18an benrol Tolekulyar rowiung T len$iyllgl en§
Kalia bo‘Vb, nwng bo$ bo‘Vbl ncbun kaT rwuéor ener8lya lalab
ellb<H Ben2oHun§ parcbalaw$bl nalys$lcla bosVl bo‘la<HSan par-
cbalaTT§ blShabl’wlakaT bo‘laH cbunla nlarw bo$H ALLBb ncbun
Kaia ener§lya lalab ell b/ 8peklrcla8l en§ kalMa cbo‘kk! benrolwng
Tolekulyar TaB5a518a 1en§ bo‘18an flyTal8a T0$ Kkelad/ 8peklrclaSl
en8 kaia cbo‘kkl lek5Sbtlalll8an Toé(la yoin TcHlcla parcba5TT8
Toleknlyar Ta5%$a5w! aura$b vcbun X2ta 1 ylBEI TU TKT.

Ma’lnT $barl - $baroMar(la kinyoyly Toé(lalar tonlanlSb]ara-
yolu8a mcbrab LLMH x/ larlab ya iwilna<1a81 tonlariu 504 el/ba<ii
M50l 51&81<la lo‘rbclorkarbon (8814)wn§ tonlaw$b 3arayoLuLl
Ko‘wb TMTKT. Bunéa 881r+ 88b+ 881+ 81+ya 8+ Twbal
tonlar Ta]Tw bosl bo‘VBb! awalan8an. Ma55-5peklroTtelnya veu
blWan ana $bvn<lay tonlar. unlar8a 1e81$bH barcba $1&1-lui<lor Ko ‘réal-
lacblan bo‘ylcba awu, T a *1utollar olta<\l.

Ho2ils1 raton(la bar KOTonlata lakotllla5b8an Ta5$pek!-
roteH yosiialan<lan LLIH 5oba laboratOnyalancla ken§ loyclalaud-
Toucla. Lllarcla nynba nalyalanw <Wa8ratta yoM $pek!ro8rarrta
Ko‘nuffllkla o' 21 yorack8an To$laralar bo‘Vb, $bu bllan blr8alkcla,
Tax5u5 oloplyonka (yo'a plasl/nka)(la lablll malyalan ak5 eiitiA$h
Hnkotyallan bat nararéa LLLLBan. 8bungay TaB$-$peklrotelr
a$boblan bat Tayluclla, vla<laTmkaTtTa! 1$Man8an ayloTalika
Wriiw, EHM ya kotpyLLler yo5/51cla o ‘Viaela(18an 1aHH ya 1agail]
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13blanmw yuuon éaraja<ia alll"bkck awal8a osbwsllw la'witlab
bera(b. Max3w LUwy Tanbalarclan b bauyllla yanaéa ko‘pro”
T a *IntoMlaxw Blibobsb TUTKLL .

8peklnal cblualaTlll§ Tas3a 3olllanSa 10°§‘n keb3lLLLI allix"a3b
ncbmn eS8l 3slan(larl Tex!(lalarwng 3pekMarlllan oymplallianl.
Maszs-3peklroTtelnya nsvb 120loplarlll n8leyexdoro<llar §otolo§lanll,
Tckl(lalarnl8 Tolekmlyar Taszalanll, wnlatT8§ 3moxlli Mortlla-
lanilartylasb ucbmn 13Mabla(b.

5.14. Mayruw tnslabkatlasb ncbun ya\ollar

1 Alot wb3ll bafl<lalllta b/asi2?

2.Al0T yaclrofl «elek&on sayalw», ekkiron o‘i“3Man kaH
LLisbmncbalarga 120b benns.

3. 8yaK elexitonlar bk-briian ganiay arvlarnach?

4. Moleklaswirenyagillira?

5. Molekula tobla aylanTa ya lebrawna barakallan LLF§‘msi<la
LU Ta bbaz12?

6. Molekllla ulllbbb8bii LULLl 120lllanS. Oay3l obT Tarkur
3obaiia TMLL T (aliogoiar o*lkar§an?

7. Mockk tolliLLBLL, tolllaTll§ 3Mar-riliVior ko‘rsallaclLianLll
(ablU sba(b8an ataby w3lLl baui<k T a *1nTtol benns.

5.15. Ma™wLL reronans (EPK, YAMK) $peklro$koplya u$mllan.
Turb xToiiiakrn! (abll\a(a ~ eisbita parata8nb, ya'n!
n Ta8nbb re/onan3 $pex(ro$xkoplya nmHan

KalllospekHo8koplk wsllilar§a racHocbaslllkb 3obaiia Toliina
K *3lrlasba(b8n mmrlanH o‘r8alllsb8a asos3lan8an yaiiro TaSLL1
re20nan51 (YAMK) ya elekHon parata§LL1 reronanst (EPK) nsuban
Kvacb. ElekHon parata8Tt! bolll3as! yauiro ta8LLU1 reronaw! wsLLl-
lanlling (YAMK) ne8w8a s0‘yH8an. EPK ya YAMK wusvHan uiia
0‘x3basb manbar bo'bb, EPK uslLl eleklronllng, YAMK u3mnb e3a
yacbonLLI§ Ta8LLI1 Mwilllaitan elek(ron-parata8LL1 ya yaéronay para-
TaSL1 wsllllarclan ken8 Toy(lalallla<ll Markur uslLkr xusmsMa
T a *uTolarLLl bayon glLisbitan ayyal, yana Hs*bor Toiiiia ToleklLlasl,
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aywssa, uw (asbklM Mialll8an en8 Wcllk kinyoyly rarracba
aloTnT§ (arklbl ya Mwltazllo*§‘mi<la bk ualor ~o‘3llTcba Vnity
LLisbmncbaya T a *1vtollanu uuyiia bayon ~laniir.

Yuuonck la’nl” benl8awiclek, bar bl Tocl<la kiinyoyxy bo‘-
bnTay<ii8an en8 lacMK xarracba alotlarclan (a3bkii lop8an. AloTlar
bMasLLb Toleknlat bosl ujia<ii. Molexnlunlalar e3a, bar xi1 oniiHar
12’3 T malyaslcla «tony», «ra<iikal» ya bosbuia 2axracbalaxiu bat boasii
UUBEXTUTKT.

"Alot", "on", "xacikal"ya "Tolekmla" kabx xarrakr “prolom"
ya "eleklrom*larclan iilwi18an bo‘ladi Bu bak yn™onck aloT larkxb-
(uritTasx 10'8‘mil<la Ta’lnTol benl8an<la balal3i 8apiiii8an eéx:
aloT Tarkarxcla tmsbaX raryaclX proloxiiar, wiing alroicla esa,
Taxiixy raryaéin elex!ronlar 3oylasbxb, Ta ’1uT orbitaarga n2lnkzl2
baraxal<la bo*1adi.

AloT, xKlcH3bwinggek, oix raéYcal yatoleknlabat, o‘n<la
JulllanTa8an eleklronlar nx/isbx TUTKIAX. Aynan 3bun<lay Wil-
Ta§a e8a bo*18an T<x!<la 2arra3i8a x03 MrxK-KXTyoyxy Ko ‘r3alkxcMar
108 ‘M3xX<K Wyx<la Kr-Tximobara yurianir.

Oib bonl8an lackyuol rmalyalarx8a ko‘ra, Xaw<llab TUTKTKX,
Tm3ba! 2arya<l8a e8a bo‘l8an prolon 2anacba3l batéa Taniy
raryacLLl JulllanTa8an ekkiton, bar xkKkala rarracba 3pilll burcbak-
Ta8wWwl ToTeni8a eSacixlar. 0 ‘28arTa3 kucMawisMx Ta8wl Tay-
pow bidan 1a’3i git8an<la, Tarkur ranllar sxssa 10°kpMXx ener8x-
yaw re20nanslan8an bol<laywiib, 0‘rx8a x03 nurlawsb 3pekinTx bosii
ullhalll A8ar 3bun<lay lajnte<la eleciioMar “aiixasb3a, «Elekiion
parata8wl reronan3» (EPK) 3pekitlan kuralllach, ya<lro proloMan
X3biAirOKX<K e3a, Yacboyxy parata8M1 reronan3" (YAMK) 3olLLr
bo*lalll

8bvM bat la’lalllasb )o12kx, prolon ya 1<¢ 3pTii elekitonM
1n18an TcK1<K 2anasi, OCKiiK, xuélll lacMk Ta8w18a o‘x3bab kyanl-
lan8an ener8lya8a e8a bo‘iib. 1a3bM Tayéon; 1a’sTck re20nan3laMb,
0‘2<lan Ta’1nT 10°1UT n2llixH8xck8x MUr cMsara bosMayLLl. Aynan
sbuparata8Mii2T bociizas! Maobkralll.

To} 3pTii OullanTa8an) elexiioMarM ibdixycM Toé<k aloT
(ton, erkT rallikal ya TolekMa)lan8a Ta 1nt kucMaMsbii Tagnii
Tayéow l1a’3ii el8an<k o‘r8awycban kucMaMsbii Tay<lon bosii
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bo‘LIb maiffa<la, elek!ron Lo‘28‘asbl (yoin elek!ron o‘i3bl) bekltsas!
kralllack ya EPK. 3peklll oluecll Oéallla, erkw elexklronlarSa e8a
bo‘18an Telall ya yanrn o‘kar8icb Toéclalar ucbun EPK. 3pekirlan
JnéaaTy natoyon bo‘lad/

Xunlo$a UlBb T TKTK1, EPK 3peklUT bos AULBb uchbun eng
Tmbiin 3ball, bu leksbTlayol8an Toclcla ranacbhalanclaullanTta8an
(1o 3piLLl) eleklronlar bo‘LBLL Cbhunk! LLiy bolal<la8l elekixon 3piALLl
Ta8Tl TOTenb8a e8a bo‘lLlh 1a3b~ Ta8T! Tayéoll [a'3rtcla,
albaa, re20man3lallib, «eleklron so0‘28‘alBBLLb (yokn «elek!xon
o4xsLLi») 3peManlLL 3oLLr elalll

EPK 3pekMLU olM3b wcbun 3xeTalik Ko‘nillkbcla rastga
Ko ‘raaiil8allklek, “vnltalar irkLLickn lMoyclalalllignl

Ked-b TacHTVA /a1 Belex(or CHUsay
a-8(0aH aHan &/ 16 go Zw
Yereralor Todva [

. piTa)
»

5.16-ra8T1. EPK umnnltalan uzuun (2) ya Toéia natnnas
Joya$b(irYa(i18an 8731 (b) ko‘nwslu (xxeTa).

Artal<la raciocbaslLLLI Seneralllr yosllazl<la Ta8LLI1 TayéoT
bos UL ya mnla Tax3n3 kymyelaéa lek$llinlacli8an Toééa
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natunasx "oylasbirinl8an bo‘lacH Maxkur Toééa, alballa, 0°‘X
alort (tolekmla)larx<la lou 3pirll elek(ronlarx LL(abx 3barl!.
MaSnH TayckTx la’aax(la KOa 3pxnb Ta8nx1l ToTen%a e8a
bo“18an eleklron re2onans]an8an bolalcla so‘r§‘aHb, EPK. ynitH3b
3pek&HH 3ocHr elacH.

Ma8nk ToTen% a e8a bo‘l8an 2arracbarn§ lasbal Tta8nH
Tayéonx la’3w8a mcbrasbx, aszosan, X=X4+1x" (en8laTtasx bxlan
xo<lalagox. Bunpga x-deksbxrxlayolSan Tocl(la8a xo03 bo*18an
yvuorx (aTatxk) "ta8nx1H uabu! MLUSB"; 1X' ymHH3H® KoeA3x-
yerb. Aynan 3buncky bolalar:T basx*alllan baT yullixsb 3peFOrx
reronan3H Ko ‘raalkxcb8a» e8a bo‘lacH 0 ‘r maybaHc!a, bu Tay”né
Ta8nx1; Tayéonnin§ kucblanxsb cbasiifla3x (y) T o‘28ariralll ya
3pekbéa natoyon bo‘laéx 5.17-rastéa EPK-3peklrlantng 3 xxl
KO “TXx3b1 lasyxrlangan.

EncH, YAMK 3pek&o03kopxya un3vHSa oxé Ta’lutoMart
bayon ~axTr. Har uanéay kHnyoyxy eletenl a(oTxT Tarkasx,
ya'T yaérosx o‘rxga xo3 Ta8T1( ToTeninga e8a bo‘l8n prolon
(Tn3ba! xaryaéH 2arracba)laréan (asbkl/A lop 8an bo‘lal Ma’lut
3barokéa wular lasb™x TaSnW Tayéonx la’3weéa re20nanslatb
3pekH bomxl uMaéx. YAMK 3pek(roskop’xya wellix yosKasxéa,
oéallla, TOlekllla5xéa yoéoroé alotlanT Lllycbx (Ta3alan,
8xénélar)ayrxt poHTer blnkralan, karbon yoéowé ya 3bun8a
0°‘x3ba3b Toééalar labHL gHTaéxlar. Butn§ ncbun kymnyelaSa]loy-
lasblwl8an To€€a nartmnasx Ta§L1 Tayéonx la’3w8a mcbralllaéx.

Toc! 3pHxH (yaéroyxy) rarracbakriw HilycbxkHnyoyxy eletenl
alotlan ya Llarxng X2oloplarnna2kar wslll Bxlan 3aTtaraH
o‘r8anUsbx TM TKT. Aynan 3bxTéay Ta’lutol 7"aéyaléa Kelll-
nisan.

Tabxallla Jnéa ken8 larsalS8an 128 ya 10 eleten8lar nT§
yalrolarx 1los 3pTH eta3. 8buwn8 wncbun Lar Tagw !tayéowéa
re20nanslantayéx, ya’w yaéroygy reronan3s kuralllTayéx.
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5.17-ra$7. BPK-$pek(rlannlng 3 xH ko‘rwi$bl:
a, b, n —yullkb cbwulan, e, I, §- yn(lU$b $pek(r cbwlannlng
Kub. ak3gal\s roTb siTe(nyaiar§a ny§‘un bo$Malan.
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OckMa, 3pTM yac'ro8a eS8a bo‘l8n krTyoyly eleTteniar
(yokl wnlartn§ blrlkralarl) Tuayyan Ta8wl Ttayéow . bMan
reronanskTb, Ta’1uT ener8lya (YE) 't 0218a ynla(1 Bu, a3zo3san,
ral/lolo‘larlar8a xo3 cbazlolacla 3oclir bo‘Hb, YAMK 3peKkTL
payclo u/lacH Oetak, YAMK 3pekiro$koplya msmléa Tuayyan
eletenl yaclro(larl lasbyl Ta8nll: tayéot bWMan o‘raro l1a’slr-
lasbiy1 nalya8l(la, nlartng Tagnit Totenian o‘r8an5bl kurainHb,
Ta luT cba$lolacla ener8lya yulli13bl bo*lad/ bTu. Wk bor, Pereyel
ya Blox 1945-ylll aTalll a alA*1a8anlar.

5-]aéyal
Tog 8pwh eleten( yaclrolan

Eleten( YM-

%,1;;‘2: 1 LWTyoy"y vaiiros-  Yaclro(pro(orn) CkiroTa8§-
1an ekten! TMB8IMH nT§ cl-fakorl  nK ni8ba(
Kyan(sion! ulyTai
‘N Yoéorog 1/2 5,585 26753
Oeyleny-
B yogoro<l 1 0, 857 4107
12010p1
m bLLly 3/2 2,171 10398
Karbon
18 120(0p1 1/2 1,405 6728
W A20( 1 0,403 1934
Arol
I - -
15181 12010p1 1/2 0, 567 2712
K18lorocl
16 120(0p1 5/2 -0, 757 -3628
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Wrwy Ttanbalar8a a3o3kTb, “ayé yllb tTutkTla, ya<lrosl
Ta8Tl TOTenin8a e8a bo‘l8n aloT, 5bunt8<lek. Bunclay
alotlart 0‘2<la Llllycbl Tolekmla, xuMa3, 1/2 5pT8a e8a
bo‘18an laTtyoyly eletenl (‘"H 13, 1BV, 1C‘ya b ) lar 1a3b™
Ta§n1 Tay<lor<la 2 Xl ener8elik bolallar<la bo‘lat blricbl$l,
bun<la ya<lronT§ $pinbk ya $b $0T 1a8711 Tayéow kucblar$bl
(NO yo‘nai$M8a ny§‘vn-parallel bola( (1=+1/2) ya, Iklancbl$l,
NO §a le$kan bo‘1§an (1=1/2) bolallar. Ana $bn 2 XM ener§eHk
bolallar Marst (AYE) o‘r8arlayol8an ekTen! alomii ya<lro$tr§
Ta§nin ToTeni (u), laSblTta8Tl TayéoT kucMaw$bl (NO batéa
mrlau$b cha$lola$l (y) ~lyTtainan8a bo§‘Ws. Ouy[(la ana $bu
Bbo§ UK ya bo$baa ko‘r$allacMart 1&8<laloycM, YAMK. $pek-
bro$koplyaatalyoiéa ken§ ~o ‘Manaéi8an len8latalar kelinl8an:

AE=2u-Ho; [E=by;

Bunéa: b-Plank é0HTY W81, o-ekraMa$b éo1lllyl1s1 ya u-al:.oT
yaéro$uu xaraklerlayél8an 818ro TaSM LU wi$bal.

5.18-rastéa YAMK-$peklnnt§ Tnayyan blr ko‘nw$M ak$
elMw18an.

$peklrlary 16eniilikaifyala$b, elalon Toééa 3pek!riari8a
$oM$blrl8an boléa, 3 1nréa8l: «ken§ cMritlar», «ywwi}on éara™all
aJraindb» ya «relaksal$lyall» éeb notlanaél8an labAl n$Mlan bHan
atal8a o3Mrllaél.

11tnTan, xMosa 3Mainéa la’kléla$b TwuMaMa, yusonéa ba-
yon allT8an barcba 3pek!roskoplya u$nllanM balansb atalyoiiéa
lab/l yokr 1aésain palltayol8an Toééa wucbun 1e813M1 (LIB-
eleklroMl, alot-ab$orb$ion, KW ya 10. Mboya!, EPK ya YAMK)
$pexdrlar olM8ach, MarM 1e81$MlL elalon Toééa $pek!rlan8a
$o$ BT, bar b aloMéa Menlllkal$lyalanaél ya 120Marnaél.
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5.18-ra8. ¥AMKS$pek*ro8rartas. ko‘nnisb|
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8peklro8rawTa lablllkla oéaléa, «K1ltyoyly 51ylsb»ya pro-
lowlartn8 <bpt-5plnll» 1a’$lr konslanlalan (fonTy Ka«a-
Hklar)éan ken§ lNoyéalarla<H. 8bu blAan blrSalkcla, Y AMK-

5.16. KaftTe(nk anaHr u$unllan

KacloakHy TocMalatin8 12oloplan anaHHk k!Tyocla ken8
uo‘Naudadl KacHoakHy rea8eniiar yoréarxga raéloakiy 12X)1op-
larw ya racloakHy bo‘lta8an Toc!clalart anlulasb TUTKT. Bu
novllar ko‘p 50nH ya ko‘p Yl bo‘Mb, wnlart, a505an, 10°T1
Surmb8a aJrali5b T TKT: racloakHyaision analir; 12010p Swywl-
Hnsb ya bo"bsia racHoak/lY TcHkalorlar 15blaHlacHSan w5ullar;
racHoakity nurlani yMVISb ya 50eM5b8a ab051an8an woullar; ragto-
Telnk wmeuMar. Bular ora®Ma ra<lioakityalSton analir en§ ko‘p
uo‘laMlacH B12 “myMa 5bu mSmllartn8 ayrtHant “13"acba
HAarab cMuannr.

KallloakWyaCston analAr. Moééalar larklMcla8l aralaSbra-
latM8 en8 kat TluclorlanM aM”labb wmcbun ra<HoakllYalSwon
(akiyalston) analirM wo‘1lagb yaxM nalualar beracH. Akityalston
analr aMulanacHSan aralabbtalarM yaéro reakblyalan yoréatMa
racHoakily —nukHélar8a aylanlthb ya MatM§ akllyM8IM
0 ‘1cbabb8a ab051angar.

lro(op $mymNen$b u$ult! xos5alan yaut bo‘l8an, slyM
aJrainla<H8an Toclclalatl 1ek8b1MSb mcbun Lo‘11abb Ta’$a<l8a
Tuyon™clr. Bu ubnl yor<laricla anal2lt bajarl5b lekbbtlacH8an
TocMalatT8 i T ya larlabl8a bo§‘Wu, Tek5SbilulacHS8an Toééa ra-
<Hoakity bo‘H5M yok1 bo‘11a581 TwnkM. A8ar lek5MnlacHSan
Tocla ra<Hoaklly bo‘ltasa, u oMM raclloakity 120lop bHan
5Smyvmntla<H, 50‘n8ra To<l<laMn8§ niiéon uyl<la8lcba awiulanaél:



v yeréa wx ya we aulanacll8an ya go‘sblA8an ra<ioakity
un<l<la waB8alan (8); Ax ya Ae aw/ManacHSan un<l<la ya
fo‘3bl18n ra<Voakity wo<i<laur§ soHsbiirwa akWylllan. ASar
leigblmla<l18an Tocla laibl<la§l ra<HoaxiY wwoiiiiaw aiylasb
Tarar bo‘13a, >0K10nc1a818a leskarl bo‘l18an awal ba“arllacii, ya’w
ravitoakily aralasbla8a 3bu elewenlwin8 raitoakily bo‘lula-
8an_12010p1 0 ‘3bitacH.

Ka<HoTte(nk i(rlasb. KacHoTei ilrlasb<laraitoakity TOW-
<lai'rlasb TcHkalon yara3st! baJara<b. Ka<Hotelrlk ilrlasbLutg
1chb Ko ‘nwsbl Tayu<l.

AacHoakity bo‘1Ta8an ToiiéaTt racHoakiy (*) 12010p (Mlrani)
enirasl bllannMasb:

AC+*BB A*+B+C3

Bunifa exylyalenlllk nukiasi§acba iilrlanacHSan enlTtaTn§
ra<itoakiiymsl “€a KaTt 0‘28ara<ii, WMCKN Keyin e3a ratoakinyimk
Ke3KT orlacH( 5.19-ra3sT),

KacHok/lY Tolilia eniinasiiii racHoakily bo‘ltaSan Toiiiia
eniinasl blAan ilrlasb:

A8ar iilrlasb clayorl<la ekY1Yalenlllk nu*lasl8acba cbo‘kTa
1n3b3a, racHoakiyik katayacH. ExY1Yalenlllk rnmulazl<lan keyT
e3a rallloakityHk o‘28annaycH (5.19-cb12T1a, b). KacHoak1ly 12010p
eninasinin  ragtoakily  1wrolop  eninasl  bMan*AC+*YB<-
>*A*Y+CO WiilaSan<la, exY1Yalenlik nuglasl§acba raéroaityllk
KatayacH, 30‘n8ra or(acH 5.19-cb127a, 3).

* AC+YBb<->* AY+30.
KacHgTeVITK Mii-lasbll ek3ak3ton a’ransb bllan bo§‘la8an
boéna o‘Vcaz13b Ko‘prouy “o‘laudacH Bwnéa lMa2alaru apaiisb

rararai bo‘lway<u, cbunk! iilasb éayotMa 3wyl &2awng
30H3blirta akiyH8wWw1 o0 “1cbab bon3b yelarH<ur.
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5/19-ra8t* KacHoTte(nk LUrla8b e§n cMTAUbT:

a —racHoakity boUTta”an Toééaww racHoakiy wiiopH LU ran! bHam;
b—racHoakiy To(Manl rantoakily bo‘lta8an TocMa bHan; 8 —
raitoakiiy wroiopH Toééan! ra<lloakHy 12010pH TocMa bHan Hirla$b.
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5.17. Ma\/nw TuhabkaTtla8b ucbun sa\ollar

1.Ma88 3pekiroteirik amalr nsmHTNE TobHHT LUsbuniinb
bert§?

2.Ma33 3peklrotelnya wsu analik k1TyonTt§ sanéay
3obalan(la 13blainla(?

3.Alot ya 1olekmnlalart tonlas3bin3bnT§ yaniay nsmian bor?

4.Moleknlar tonlarnt8 uanitay I1urlan bor? Llar uaniiay
olta(N?

5.Ma33 3peklrlar yoriiartéa “anéay Kaiallklar awsakT3b!
TUTKT?

6.Ma33 3peklrlartng sanéay analliik abatlyai bor?

7.Ma33 3peklroTelr ganiay lurHSan?

8.Ma33 anaHralOr “anéay yarHat bajara(H?

9.lonlasbirrgiob(la uaniiay “arayon 3oriH bo‘lac/? 11Tn§
Tollyain TTana?

10. Mas33 3peklroTtelnyanT8 analiik ~o‘llarl/BLUHH lwbwun-
nnn§ Blr xH Ly Ta18a e8a bo*18an tonlanH ajraisb TMTkHMN1?

11. Yaiiro Ta§ 7! re2onanst wull nHna8a aso3lan8an? EPK,
YAMK. ya PMP u3nllan orazl(la”aniiay o‘x3babSbWK ya [arslar bor?

12. KntyoY1y 3Hp3b nHMma? 11nT§ uanéay abanHyaii bor?

13. YAMK wmlHH analiik kHnyonT§ uanitay Tasalalarlt
yecLLI3b ncbmn o 11asb 13iKbolLl yo ‘nalisb bloblana(n?

14. YAMK wusnMéa uaniay 3lanéarllar ya enllycbHar
13blain1a(n?

15. Neta ucbun YAMK wulan Tturakkab aralasbralanH
atplasb ucbun en§ sulay wularian LLsobMaclA?

16. Ka(Wotelnk analr wwuHan ne81218a sanitay Jarayonlar
Lo‘yHsan?

17. Kaiitoakily yeTT3béan analritia “aninay &yialanlsb
TUTKT?

18. Kaiitoakiiyalston anall2tn § tolllyaii TTana?

19. Kaclloaklyalsion analirifa Toii(1lanT§ nurlaniinsb mcbun
Naniiay Tayéa ranacllar 13blaila(/?
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20. Mwrlanlusb wucbun ney'ronlarw 15b1allsbntg uanéay
a&albklan bor?

21. Heylronlar Tanbalan 3lMaiiga sanéay Toééakr 13blalllaél?

22 .1rolop 3nymllnsb nambnlg Tolllyain TTaéa?

23. 120lop 3uMyunkT3b usméa racloakily TocMakr ”arncky
aululanacu?

24. 1rolop suynlwsb nsmuhéa rackioakiy bo‘ltagan Toclclalar
(" paay anlulanaciA?

25. KacMote(nk LUrlasbtng uanéay ko‘nwsblan bor?
1Matw§ e§n cln2lalantlabll ALLINS.

26. Aacbotelnk LUrlasb nlTta8a as3o3lan8an? 11wn8 panéay
Ko‘nwsblan bor?

27. Kaéboakily bo‘lta8an Toééan! raclotelrlk LLrk3b m3uH
yorclatl(la yanéay atuk3b TMTK1n?

28. KaéwakMy Tocka ragtoTtelrk LUrk3b usuA yorpaniiéa
Hanéay awalasb TUTKT?

29. KaéoTelnk LUrk3bck Nirlasblung oxirsl nusalasl uanéay
loplacia

30. HaJuw 11 bo‘l8an LWk3Mnkllgan enlTta8a larklbléa
raclloakily  ao0‘r§‘osbw bo‘l8an, akityMs§1 432 unp/Tw-T8
Taszal yo‘r§‘osbr (Il) wilral am3blalll 8o‘nSra en!taéan T3bly
akysl A1 bo‘18an yo‘r8o3bT (Il) 3vbFal ajraiilc. Onyléa8ar
bo‘yicba fo‘r§8‘03bTnT§ enlracla8l tTlséonw (T8/1) awslans.

Yartnar | M 11 v \Y VI
a, T§ 10 20 30 40 50 60

A Tpl/TT 14 27 37 49 58 66

232



MLUPAKMA

SO X BOBHIL....ii e e 3
IBOB. KI1LU8H
1.1. F121K-kxTyoYly anaHr nallarltn§ utw Ty 1ay31|7| ........ 9
(BTAAT3M ) et e
1.2. 8pekIro3kopk anai2 namllant 51nianisli................ ... 13

1.3. 8peklroskoplk anaHr wusmnllant unTUTLly

T A LUTOM it saeneeien e 17

1.4, Murlar31tT8 <HBKe4d X033aL1aM......ccceovrvreeririrenieries e 19
15. Eleklrota§nunurlarsbrn§payclobo‘n$li.................. 20
1.6. ¥Orm8‘HKT fabniMIMyCM T031aTalal.ccccocereeierien v 22
1.7. FOLOBLETENMAAN. .......cvoveveeeeeereeeee s e 26
1.8. Ta3bul &{oeieKLLl M010e1eTeNL......ccooevreeeririeeeieee ceenes 28
1.9. 1cbKl F010eiieKINT010e1eTenMAr. . ...vvveve e e 30
1.10. Foloko‘payiir8kblarcla 32
1.11. MayruT Tn3labkaTlasb ncbun sayollar 34

11 BOB. SPEKTKA8KOP1K A8BOBbAK

2.1. 8peklraskoplk asboblartng MrlLBM...........ccooeviiien cune 36
2.2, BPEKITOSTAMAT........ccveveereireieierisesresiee et reste e 2eres 38
2.3. 8peklrlarT go‘r8‘aisb Tanbalan........cccoovererriirre vene 40
2.4, 210b1an8an NCBANM.......cceiviiiiriieesesee e s 44
2.5. OarTt ucbaunla*nycly koyak kaloclLl 1atpalar.......... ..... 46

233



2.6.
2.7.
2.8.
2.9.

3.1.
3.1.1.
3.1.2.
3.13.
3.14.
3.15.
3.1.6.
3.1.7.
3.1.8.
3.1.9.

3.1.10.

3.2.
3.2.1.
3.2.2.
3.2.3.
3.24.
3.2.5.

8peklral ANADAL....ciiiiie
M1”clony 3peklral analir.........ccccoocevieiiineninenieeniinns

Mayrut Tn8labkarlasb ucbun sayolTar..................

[IBOB. EM188K)XX 8PEKTKAbA\Ab17

ET153t0n 3peklral anaArTn” LUrlan..........cccoceveenens
ALoTATE MWUBLU....cooiii e
Erws3sion 3pek1rlaTT8 payéo bo‘Usbl........cccceueeee.
8peklr cb121ManIT 8§ T 1eN3M181..vcvcvieieieiieieeee
8peklr cbl21Manwng Ken8UISL.......ccovvcvvviviiiiiee
Y1rval aloT -ert3ston 3peklral analir.....................
AI10T3peKIro3kopik anal2wwing asoslarl....................
3AHKOT - ennss10n 3peklroskoplya nsmnl...................
Alotlasb ya “0‘28‘aisbTanbalan........c.cceeevvennnnen,

ATl oT elT1331lon 3Mal analArkin atal8a 03bT3b.........

AloT erl350n nn”clony analr 3peklral

0 oY 2 USSR
AloT ab3orb3ton 3peK1ro§rabingsxerasl. ...
AKOT abBOrb3ton analir..........ccocvevvevvenieiiccsees
AT ot absorbston analréa atOtl2alorlar...................
ATaMa 1I5BIaA/BBL ...
Alot-inores5en1speklroskopll nsu (AF8)............
K.enl8eno5peklral aSboblarTg a5051y AISLUL............

234

50
53
58
61

64
65
66
68
71
74
77
78
83
87

88
88
91
92
95
97
99



3.2.7.

4.1.
4.2.
4.3.

4.4.
4.5.
4.6.
4.7.
4.8.
4.9.
4.10.
4.11.

4.12.
4.13.
4.14.
4.15.
4.16.
4.17.
4.18.
4.19.

Mayruw Tnslabkartlasb ncbun sayoar 103

IV BOB. KObOKOMETMYA 18MbbAK1

Kolontelnyanlng Y12vel tellicHaN....... ccocoiiiiniinn e 106
Kolontelnk HMasb TeLO(W......cccooiiiiiininiiiieeeis e 109
8uy<la8l {ertr rT*gonT KolonTelnk Telo<b

(1en8lasbHm3b Telo<U) bMan aTAK3b ....ccovevereieiee e 109
Molekumlyar 3peKiro3koplya mnllarl..........ccccooeniveeeeniens 111
AY1aT3b 3PEKMAN...c.eiiis i e 113
Tebrarab 3peKMAr.......cccooiiiiiii e e 115
Molekn1alartng 3peKLrLan.......coveirerienienieeieeniesies ceeeees 116
E1eKLron3peKLrLar. ......coveieeiieiesie e 121
FO1oTeINK analT.....cccooiiiiieiieietee e 124
EleklroTa8nin nurlatiAg yminlisb uonutyaHan........ ...... 126
Ab3orb3ton 3peklroskoplya asboblannTtg a3osly

FALBTLAM. e e 132
M onoerTalorlar(ToyperTaI7I 2aloplarn).....ccenenenen 134
Kurlar3bt sabul Allnycbl To3laTtalar (relseplorlar) 135
8peklro &lotelnk3llMaHy anallr.......ccocvvviiiiiniinins e, 136
8peklro-lolotelnk rT*éony analir.......ccocveiviicnneinene 139
Orolotel:nk reakslyalar8a uo‘ya(i8an lalablar....... ...... 142
TOLL TU2UNMUS ...t e 143
Mo<Malart Nolotelnk atalasb u$nllan..........ccccocern e 147
folotelnk o‘lcbasb lexiukaslyaasboblan...........cc.e..... 152

235



4.20.
4.21.
4.22.

4.23.
4.24.
4.25.

YBOB.

5.1.
5.2.
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.
5.9.
5.10.
5.11.
5.12.

FEK-56M a3bobMa 15blasb 1arldbl...........ccocvevrerinnene.

Erkracla8l Tocla konsenlralslyastl awula$b..........

Kowlentrat3tyaw aniiasb nnbul lanlasb.

folotelrik o‘lcbasb lar bo‘ylcba nna<lony anaHr.....

FoloTelnK BMasb.....cccccccvvveiiiiiieieeeeeeeen

Mayruw Tw labkatlasb ncbun sayolar

Fo(o-kolontelnya. AnmaAr wwuliéan lesl

K7 Y0 - L SRR

BOSHOA M 2XX YAFf12/IKKLWYOY1lY AIHALI2

11811bEAK1

Me&lotelnyaya lurblcTelnya..............

fololurblclrelrik ya 'oloneleloTelrlk Mirlasb..........

Mayxut Tuslabkartlasb ucbun sayollar..................

Ne{eloTelnya analr mml/lan lesl 3ayoHann.............

KelW:aklotelnk analAr m3nllan.......cccoooeeieiiiieiiiieennnnnns

8TéT3b Ko‘raalacbilllaw™asb asboblan................

Ke&akloTenya aTalyOom.....cccoovvvveneineneieieesien,

PolyanTeMya.....ccoociiiiiiiiie e

bynTwel3enl analll.......cccooiiiiiiiiiiee e

byntTe(:8en51lyawng kyan! ya ener§eHk

81ty ya niiLckTy lymntlnessenl analr.

XeTIMyINE33eN31Y ..o

MaY2wii Tw laxkatlasb ucbun sayolar

236

wwullan.....

158
159

160
160
168

170

174
181
183
184
187
190
194
196
202
206
209
210
211



5.13.
5.14.
5.15.

5.16.
5.17.

Ma88-5pEKLIOLLELIIXYA. ....cevveeeveeneeriririie i

Mayruw Tu3laxkaniiasb ncbun sayoHar

MaSnxLU reronans (EPK., YJIMK) 8pexii*

237

o8koplya

212
219

219
227
230



OAYBbAK 11CH1/4

238



M.8. M) KKOMILUYA

OOAUTTNK, +121KAY1Y
KObbOI' O KIMYO

(Analllk k[wyo. Opik anaHr mnaullan)

To$bken(- «Fan ya 1exnoi08iya» —2019

Mwubartr: F/131oloya

Tex. Tubarrlr: A.MoyaToy
Mu3zayy|r: A.3busbunoy
Musabb|b: 8b.M1ruo8lToya
KoTpyulercla

8abWaloycb1l: M.KaxTalll Hayeya

E-taH: (1po8rallyacn(@Taiw.rnm Tel: 71-245-57-63,71-245-61-61.
Masbr/1ii3. A1Ne149,14.08.09. Bo$kb8a rux$a( eLLL1127.12.2019.
BicbiTx 60x84 */|6. «T1Te$ 11 §arnkura$l 0!$e( viviHla bosHiA
sbarl/h bo$Ta 1abog *114,575. Ma$br bo$Ta labogy 15,0.
T1ra]ii200. Buyml:Tta Ne 297.
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