®M3UK KUMEIAH
AMAJINHN
MAUIFYJIOTJIAP

Pycua nawpudu K. B. Muwyenko, A. A. Pasaeas,
A. M. NMoxomapeBa Taxpup KuJirad

KAATA HUIJTAHTAH BA TYJIAHPHANAH TYPTHHYH HAIIIPHHAH
TAP)XHMA

Oaith 8a pra MAXCYC TABAUM 8Q3UPAUSU KUME-TEXHORO2UA UHCTUTYTAGDU
raagbarapuza jrys Kijaranma cugaruda Tascus Tean

TOLUKEHT «Y3BEKMCTOH>» 1998

www.ziyouz.com kutubxonasi



245
® 55

6. H. Apanacees, H. M. Bapon, B. U. lanu, B. B. lanunos,
. M. Eropos. 3. U. Ksar, A. A. Monoxos, H. A. Hosrkosa, A. M. Os-
yuHHHKOB-Ca3oHOB, A. M. [MoHomapesa, A. b. [Nopaii-Kowuuu, A. A. Pas-
nenb. . U. Cemenos, B. B. Cuues, B. H. Cxobenes, T. I1. CmopoanHa,
E. B. Crporanos. 3. H. Tumodeesa, K. A. Yepenkosa.

Pycua nawpu maxpusqunapu: UpaHOBO KHME-TEXHONOTHS HHCTH-
TYTUHUHT QU3NK Ba KoMnona kuMmé kadenpacu (Kadenpa Myampu —
npodeccop B. B. Bydanos).’ .

Tapxcumonsap: KumMé Gannapd HOM30AM, AoueHT X. H. Akbapos
Ba KUME ¢annapu noktopu, npodeccop P. C. Tuanaes.

Ysbexua nawpu maxpusuusapu: KuMé baHaapyu NOKTOPNAPY, TIPO-
deccopnap T. C. Cupnuboes, H. H. Hemounoe Ba T. M. Boboes.

Myxappup P. C. Touposa

®usnk knME KypcuaaH amanmii Mawrynotnap: MHc-
THTYT Tanabanapura ykye kynnauma/(5. H. Apanacbes
Ba Gowk. Tapxnumonnap: X. U. Ak6apos, P. C. Twna-
eB).— 4-pycuya Hawp. tTapxuMa.— T.: VY36eKuCTOH,
1999.— 432 6. ‘ :

ISBN 5—640—01918—2

Maskyp JKys KyanatMa GUIMK KMME Kypcunan aManuil MALIFYAGTAZPHN GaXapHULIA
AaCTYPUNAMANIND. YHAZ X3P GHD aManuii MawFynor Gyiinua Ha3apHil MaLAYMOTAZD Tylsy-
HapAu Tap3aa 6aén Kuausran, Wynunraek, ynna avannii MAWFYAOTAAPAA WILNATHAARKIAH
acB06-yYCKyHANAPHUHT aHWK Tascudu, TabpudrapHu GaéH T TapTHGK Ba XucoGnaw
YCYANAPH XaM KENTUPHATAH.

Yuiby yKys Kynnanma onuii ykye woptaapumnng dfhmndkuné sacrypw acocuna ran-
AN OnaETraK TaRabanapk YUYH MynKannapran.

24.5q73
Ne 410—95 )
‘Anvwep Hasouit Homuaary
Yiabekucton PecnyGruKacMHUHE 1708000000—76
JlaBnaTt xyryGXxoHacu m:”—

g ”373“6' BO «XuMus», 1982. V36ex THAMTa TapKUMA.
«¥30eKuCTOH» Hawpuétu, 1999.

www.ziyouz.com kutubxonasi



. CY3 bOUIH

«®PU3HK KHMEnaH aMaJuii MalWFyJaoT1ap» yKyB KYJJaHMaCHHHHT
Ma3Kyp 4- Hallpd KafiTa HLLIAHraH Ba acocaH KHHeTHKa G6yiuua
MauiFyJoTaap Xonnaa TasabasapHHHI YKYB-HJIMHH HLLJIAPH acOCHIa
TYJAAHPHIATAH.

Kutobaard amanuii Maliryjorjap 2 Ta acocHfi KucMmra rypyx-
JaHraH: MyBO3aHaT XodaTHAa OyaraH Ba MyBo3aHaT XoJaTHAa
6y/MaraH cucTeMaJap, WyHHHTAeK, MOiJa Ty3uauluu 6yiinua xam Gup
Heua Hidap Takaud KuanHraH. Xap Oup 65"JIMMHHHr Gownaa
MyBO3aHaT/1ap TePMOAHHAMHKAaCH acoc/napu Ba KHMEBHI KHHETHKa -
6yHiMua yMyMHH MabayMoOT/Iap KUPHTHITAH, HILIapHH Gaxkapuul
TapTU6GH 6aEH KHJMHIaH KHCMJ/1aPH 3Ca yJIapHH TYLIYHHLI OCOH 6Y/1H LK
y4uyH GeBocuTa 3apyp OGyaraH Hasapui mabiaymoriaap GunaH 6oiiu-
tuarad. ByHna#i Hasapuii MabJyMOTJIADHHHI GepHAHUIA aMaJsiHig
MalIFyJ0T/IapHH  XoXJlaraH tapTu6aa 6aXkapull yYyH HMKOHHAT
sipataad, 6y 3ca YKyB mapaeﬂuﬂn TalWKUA 3TUL OujaH GOFJIMKAHD.
Wysnait Kuan6, yMymudi Hasapuii MabjyMoT/iap Ba HulIap ugoaa-
JIaHTaH KuCcMiapAa yKyB uuniapunu 6a)kapuinia 3apyp 6yaras 6apua
mabiaymoraap 6epuiran 6¥au6, yaap GowKa Japc/uKaapra Mypoxxaar
STHUI YUYH 3apYPHAT KOJAHPMAHIH.

Tana6anapHunr YKYB-WAMHA MULIAapH YMYMH# peXara Kupaiu.
Yaap kutobaa maina xapdaap 6unan tepuarad. babsu yKys-uamui
HILJAPHHHT KHTOOAA GepHAraH XaKMHHH KEHTaHTHPHIL MYMKHH
_(Vruawnap coHu, 6up Heua XapopaTyapia yadaw Ba OoulkaJap).
YnapHHHr KaTTardHa KHCMH 3Ca KYlIMM4a Ha3apuHi GUJIMMJADHH Ba
MypaKka6 TaJKHKOT yCyJJapuHH KYJJIalUHH Tanal Kuaaia, LWYHHHT
yuyH OyHAal dlljapra KymnMmdya afgaGHErJap TaBCHA KHJHHFaH. By
uijjapra pexa OViuya TanabaJjapra aXpaTHJAraH YMYMHH BaKT
xHcobHlaH MabiyM coaTjap axpaTujaau Ae6 MVJKajd KHAHHTaH.
Tana6anap yKyB-4IMHI HILNapHH KadeApaHUHT Teruiuin 6yAHHMaNa-
puia ﬁamapanmlap

Xap 6up aMa/n#i MaLIFYJOTHHHT OXHPHAA Y/aPHUHT Gaca pHJH ik
6yiinua xucobor HaMyHaJlapH TaBCHS KHJWHIaH. -YKyB-uaAMuil Hinap
6yinua XucoboTaapaa Kyiuaarunap 6yauinu Kepak: HILHHHT KHCKava
Ha3aPHSICHHHHT U30XH OHJIaH acocuil KOHYHHSITIap XaKuaard xyJjaoca-
Jaap, Ha3apuii OHAKMMAADHHUHT acocHi KOHyHuATIapu OuaaH Oupra
KHucKauya 6aéHH, KypHIMaHHHT, peakKTHB/apHK TalépaallHUHT, TaXKPH-
GanapHu onn6G 6opHW TapTHOHHUHT, KaABaJJap Ba rpaduKIap KypH-
HulKAa GepuaraH yavalunap HaTHXKaJlapHHHHT TaBCHOH, yayall Ha-
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THXKaJlapHHH CTaTHUCTHKA KOHyHJapu 6yinya nwiaab yuKuil Ba u3Jja-
HHUWHUHE SIHTH TOMOHJAPHHH KYpCaTyBuH XyJocaJap.

Kynnanmana ¢akat TaAKHKOT ac606JapHHHHT [NPHHUHNKAJ
cxeMaJjlapd KeJTHPUATaH, YyHKH yJapuuHr Gatadcus raBcudaapu Ba
HILIATHAHIK GYiiuua TaBcusiaap wy ac6obGiapra uuiaG YAKapyBUH
KOpXOHaJiap TOMOHHAAH 6eBocHTa HJ0Ba KUJIWHAIH.

Kyanaumagarn Qu3uk ALoMMHilIapHHHT KHAMaTJapu, ‘aTaMaJfap
Ba Gearunap MIOITAK Ba KOILATA-74 TaBcusinapura Moc KejlajH.

Kuto6Hu JleHHHrpal TeXHOAOrHs WHCTHTYTHHHHT (H3HK KHME
kadeapach Ba lluMonu-Fap6 cupTkH mNoOMUMTEXHHKA HWHCTUTYTH
S"Kmyaumapu—npoq)eccop.nap b. H. Adanacve, A. B. [lopaii-
Kowuu, A. A. Paaens, B. Cunes; nouentaap H. M. Bapos,
B. U. I'anu, B. B. Januaos. I/I M. Eropos, 3. H. Ksar, H. A. Hosuko-
Ba, A. M. OBunnnHKOB-Ca3ouo, A. M. ITonomapesa, 3. H. Tumodee-
Ba; KuMé ¢aunnapu Hom3oantapu A. A. Manoxos, I K. Cemetos,
T. 1. Cmoponuna, Y. A. UepenkoBa, ¢m3nka-matematika paHnapu
HoM3oau E. B. CTporaHoB; TexHHKa (baHJlapu Hom3onH B. H CkobenieB
TYAHK KaiTa Hl1a6 YHKHWAH Ba TYIAHPHLILK.

Kuto6 myannudbaapy MBaHoBO KHME-TeXHOJNOCHA HHCTHTYTHHHHT
¢hu3UK KuMé Kadenpacn Myaupu — npogeccop B. B. BynaHosra Ba wy
Kadenpa abzorapu — npodeccopap K. H. benonoros Ba K. C. Kpac-
HoBra, gouentaap A. H. Anekcanaposa, B. H. Bacuavesa, B. I1. Toctu-
KHH, C. M. [To6enenckuit, JI. K. ®uaunneHko Ba KaTra YKHTYBYM-
aap . B. Tupuues, T. C. Kasac Ba JI. C. Kyaunnapra Kynésmanu
OHUKKaT 6unaH YKuG 4nKHG, 6eprad ¢oiaaan MacaaxaTiaapy yuyH UkH
Kan6aaH Tallakkyp OGuagupazuiap. ¢

Kuro6xoHnapruar GUKpPAAPH MHHHATAOPYHJINK 6usian KaOya
KHJIMHA IH. :
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I 606. YAIYALI HATHU)KAJIAPH YCTHOA HILJIALI

I. 1. YJIYALL XATOJIAPH

Xap 6up yauaw KaHaa# ac6061a Ba KHM TOMOHHAAH 6aKapH/IHLIH-
JaH KaTbd Ha3ap, KYIpok €KH KHYHK XaToAHK OuaaH OorjaaHras
MyHTd3aM Ba Tacoiu¢ui XaTtonap, AHMMHWIIHKAAD GapK KHJAHHAIH.
Mynrazam xatonap Takpop )"lnqaLLmapra 6Up XHJ Ta'bCHp 3TajM,
MacaJsiaH, yJap PeaKTHBIaDHHHT €KH yJa40B ac606/1apHHHHT 3TaJlOHra
MOC KeJMac/Jurd HaTHXKachuia Keaub uukaau. Tacoduguil xaTtonap
6up-6Gupura GoFauK 6yamaraH, aBBaJiAaH aHTHLI Ba Ky3aTHUI MyMKHH
6yaMaran xoaucasnap okubatuaa Kenu6 uukKaaun. MyHraszam xarto-
JJAPHUHT ca6abUHH aHHKJAIl Ba yJ1apHH KaMaWTHPHIU MyMKHH, allpuM
Xxo/aIapia aca tacoaqudui xaronapra yrkasca xam 6yaaiu. Macanan,
TYpJIH OFHPJHKAArH Tapo3u Tollapd €plamMuia aiHaH 6Mp MacCCaHH
AvFall MyMKuH. DyHZa TOLJIADHUHT HOAHHMKJHIH TYpJH4Ya Ta'bCHP
KMJal{ Ba TOPTUIU XaTOCH TacoAupuit 6yaub konaau. by Tekmnpuaa-
éTraH 3KBMBaJIEHT HAMYHaJap a/JAMalITHPUATAaHAA, BaKT 6HIaH GOFJIHK
XKapaéHJapHH ypraHyiija yadalusiap opacHiard AaBpHH#JIHK §3rapTH-
puaranaa Ba OoWIKa Xonatiapia Byxkynara keaaiu. Bynnai xapa-
KaTJMapHH paHioMHu3alusa (random — TaBakKajd KHJAHO OJHHraH)
pelinnaau. XaToNHKNap HJAMHH XOAMMHHMHI JAMKKAT OusiaH vuJja-
MaraHJWry oKubGaTuma, sbHM: Iapriapra (MacanaH, Xapopart-
HHHT ¥3rapMacjiuru) pHosi KHJMHMAraHaa, HamyHa/aap HOTYFpH
TalépaaHraHAa €KH Ky3aTHLLIapHHHT €3uJullH Ba XHcobJaaunapaa
XxaTo 6yaranna ByXXyAra KeJlaju.

YavaHnapHUHT aHHKJIHTHHY 6axonamaa XaTOJapHUHT CTATHCTHK
(3XTUMOJINIHK) Ha3apHACH KyJaJaHHAANH.

Tacoouguii xaToraprune TAKCUMAQHUWU

BupoH KaTTa/MKHY aHHKJALl y4yH n MapTa yadyall yTKasui 6unaH
y3apo ¢QapKaaHyBUH Xj, X2, ..., X, YJAYOBJap KaTOPHHH, GollKaya
aiiTranja, BapHaHTa (BapHaHTa — yJuauuiap CepHsCHAAarn Mcraras
KHAMAT)HH OJaMH3,

Bup. xuh ycyama GHp Xul CUHUKOBJAMK OWJaH HILIaraHia Ba
MyHTa3aM XxaTonap G6yamaraHia, GHPOH VJIYOBHH a¢3aJ Kypmau
ynrapuu Gup Xua aHuK ne6  xucobnaimu3. Taxpubara Kkypa
BapHaHTajap KynpoK 6Hpop 6Hp KuiimaTt aTtpoduia rypyXxJaHalu.

By kuiiMaTaaH KaTTapok €KH KHYHKDOK TOMOHIa ueTJaHyBYH
BapHaHTallap COHH UYeTJaHHIl KaHYaJuk KaTra O6yaca, uyH4a
KaMasind. By KOHYHHSITHH [ayCCHHHI XaToiapHH HOpMaJs TakcuMAalu
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JUMHTH (n — co Aaru) KoHyHdH ndoaanauiu:

Flx) =1/ Vs expl— (x—w)?*/20)

By ndonasa f(x) — BapuantanaphuHr x 1aH x+dx rada 6yaras
opaJiiKKa TYLIHII 3XTHMOIH Oyiinua TaKCHMJAaHHL QYHKUHSACH; p —
yavawnap HUFMHAKMCHAAH "OIMHraH ypraya apHPMeTHK KHAMaT
(Kuckauya — ypraua) €ku acocud jpra4a KuiMaT, n — oo la Ba
MyHTa3aM xaToap 6yiMarania p ynuaHaérran Xakukvi KaTTajlnKKa
TeHr 6yau6 Kovladu. x; — \ YeTJaHHII yadaulHHHr OHPJAaMuu MyTJakK
XaTOCH; ¢° — AUCNEPCHS AefiMNaiu, AUCIepCHsilaH OIMHMaH KBaapart
HALH3 ¢ — CTaHOapT éxu jprawa Keaodparux 4eTAaHuw Aeinnaiu; o
KaH4YaJMK KHYHK O6yica, BapHaHTasiap acocHH ypraya Ku#mar
aTpoduaa WyHYa 3uY TYMJIaHAAH, X HHHT XaKHMKHA KHAMaTH
JKoiJallraH 3XTHMOKIA opaJiMK 3ca IyH4a top 6yaanu. [aycc srpu
YM3HFH OCTHAATH 103a n—1-1aH oo raua derapaJapaa Gupra TeHr
6ynaau. n — oo Aa YIYAUNIaPHH aMaJra OIMPHII MyMKHH GyAma-
FaHJHrH y4yH p Ba G° Aap HOMabiIyM. -

Yauyawaap cepusiniapu CoHd olataa 4ekaauraw (5—10) 6ynaan.
Ulynpait 6ysaca xaM HopMmaJ TaKCHMOT KOHYHHHH TaXJIMJ KHJHLIra
acocJlaHraH XoJIAa -yaudalujaap Xxatocuhn Gaxonail HYJAH MaBXKyQ.
ByHjpa xakukuil x sMac, 6ajaky Gepuirad jJapa)Kalarn 3XTHMOLJIHK
6unaH XKolJalirad derapanap Kuaupuaapu. By makcamaa ymnyal
6ynMmaiaurad x;, — p YeTJaHHll YPHUTa YyJadaHajuraH Axi=x;—x
yeT/IaHWLI, KHPHTHAanu, 6y epAa Xx — CepHsi BapHaHTaAaPHHHHT
yprauacwu:

PR, (L1)

’

. ‘
Y Gearucu Oy epiaa Ba O6yHAaH KeiiuH T OGUIaH alHHHAAHD. n — oo 1A
. i

X =, =X, YpTayara Huc6aTaH Myc6aT Ba MaH(puH deTsa-
HHUIJIAPHUHT AHFUHAKHCH HOJITA TeHT GY/HUIN Kepak:

SAx=0. ' (1.2)

(I.1) TenrnamMagaru x HHHT KHAMAaTH KaHYaJHK aHHK XHcoOJaHca,
(1.2) TenrnaMa wWyHYaJuK aHWK GaXkapuaaiy.

Cepusinaru Gupauk Yauawanap gpra4a keadpatuk xaro GunaH
uboranaHaau:

Se=VE(Ax)? /(n—1).

Cepusi COHH MCTaraH4a KaTTa OyJiMIUM MYMKHH. YJapHHHI Xap
6upH Y3 ypTauacu Ba jpraxa k6adparux xarocu Guaan TacoaMPuiaup:

S;=S8,/Vi =\ 2(ax)? /n(n—1).
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n yauawaapaad Keau6 YHKKAH Ypraua KHAMaTHMHT ypraua
KBaApaTHK XaTOCH aJOXuia yaualugard ypraua KBaapaTHK XaToRaH
\/n mapTta Kiyuk G6Gysnaau. UlyHs rtabkuadall JO3MMKH, YeTJaHHL,

XaToO Ba yJa4all XaToCH TYUIyHYanapH TeHT KHMMaTauaup. Y./adaiu
XaToCHIaH, ofaTia, CYHrrd  HaThKaHM OGaxonawpga ¢oHaanaHu-
Jaajny.

S; karTanukHu 6axonalnga

4
S, —x|

=125
nyn—1i-

(1.3)

)
TaXMHHHI TeHMaMajaH QofiganaHuianu. by tenrnama n>>4 Gyara-
HUAarkiHa KYJAJaHWIUIIHY MYMKHH.

Huonunn opajuk Ba VIHAIWIHHHT HUIOHYAH IXTHMONJIKIH

_ VauaHaérrau KaTTaJHKHHHT XaKHKHA KHAMATH p (n — oo /Aa
X — ) 6upopra

x—=Ax<<p<x+Ax

opaJuKaa >KoHaauraH GYJCHH. -

By opaJiuk dwionuau oparuk fednaanu, yauauliap HaTHKaCHHUHT
HIIOHYIM OPaNMKAAH 4uKMacAueu 3XTHMOMIMTHHH UWIOHYAU IXTU-
MOAAUK o fefiuaaad (WYHUHTAEK WLIOHYIHIHK KO3(pQUUHEHTH €KH
JapakacH, COoala KHJIHO WIIOHYJIHAMK XaM [edHlann). Huwonuau
opanMK KeHrajjrann capu HiioRuauauk opradu. Hlywuur yuyw
taconupuil XaTOHWHT KaTTa/urMHu OGaxojallla HUIOHYIHJIUK Ba
MLIOHUJIH OpPaAHKJap KaTTajluKjaapuHu Guprannkia GepHul Kepak.

Faycc srpu unsuru (I.1- pacm). cumMmerpuk Gyarahn yuyH, caHoK
6oy yyyH waptau pasuwaa HoaHH (p=0) Kabya KuJaMu3,

HILOHYH OPAaNHKHU Ax /0 =u, GupAnKIapuna nonaaaimus, 6y epaa
0 — CTaHAapT YeTNaHUUIAHP.

1. I1- xa0ean VI MANIAPHAHT MMOHTLIM IXTHMO/LTHTH ¢ HYHT
Taycc Taxcumorura Gunoan i, Gupaumxiapuna nQONANAHraR HIIOHLIH
opanuxxa Gorauxaurn

Hmorwu opanvkaax Hmonwm opanukaaq
Uy a TAIKAPHAATY HATHXKANAD | Uy a TAUWKAPUAATH HATHXKAJIAD
(raxmuHMi) ‘ (raxMuHMit)
0 0 1 2 {0,954 1/20
0,683 1/3 3 10,997 1/400

\

Hwonuau sxtumoniumk u, HuHr xap Oup Hucb6atuga Faycc.
Tedraamacu 6Viinua xuco6aanran. 1. 1- Xkaasanra kKypa u,=3(Ax=
=30) 6ynranna ytkasuaaaurad ynyaiaapHuHr 1000 racuaan 3 Tacw,
u,=—2 pa 3ca yaapuudr 50 Tacuh MLUIOHY ~HerapacHian YHKaiau
(MuIoHYAH 3Mac).
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£x) Fx) £

3210123 -3-2-1 0 -3-2-
Uy 123, De1orzs

1.1- pacs. BUp Xua aHcnepcHnaa Ba TYPIH YeTAaHHWAAPAATH HIIOHYJIK axmmommx
coxanapH (WTPUXJAAHraH).

I.]-pacMaa HIUOHYAH 3XTHMOMJIHKAAD abcuucca YKuAa — dg— +
+ u, opanuk OujaH yerapajJaHyBYd IUTPUXJaHraH lo3anap OuJaH
TaCBHPJIaHraH. Ynauauwnap xatock KaHua KaM TaJjab  KHJAHHCa,
yauaw yTKaamura WYHYA/JHK Kyn Mapra 3apypHAT TyFuaalH. by
TeXHOIOrHs/1a Ta#épJioB aHHKAWTH OPTHIIH OGHJIaH AIPOKCH3 MaXcyJoT
YHKAPHLI IXTHMOIIHTHHUHT OPTHIUHHH OHJAHPAIH.

lFaycc KOHYHHHH KHUHK cepustiapaa (n<<30) Kyana6 Gyamaiiu.
n HMHT ofaTAard Kuitmataapupga (5—7) CTbIO[leHT (B. C. Toccer)
6yiua TaKcMMaalugaH Ba u, KodbdhuUHeHTH YpHura f,, AaH
poitnanannaamu (1. 2- xKansau).

2- xadear. CreionenT xoabummentaapy f,,

2 -3 4 5 6 7 8 9 10 15

070 | 20 | 13 | 1,3 | 1,2 | 1,2 | 1,1 | L1 | K1 | L1 | 11
095 127 43 | 32 | 28 [ 26 | 24 | 24 | 23| 23 | 21
099 | 63,7 99 | 58 | 46 | 40 | 37 | 35 | 34 | 33 | 3,0

Ynuaumnap coHuHH OHJAraH XoM4a WLIOHWIMAHK JapaxacuHH
aBBaajan 6epu6, I. 2- xaaBaanan CTbiogeHT K03 PHUHEHTH TOMHAA-
nu. YHu S; ra Kynaidtupu6, ysnyaHaéTrad KaTTAJMMKHHHT XaKHKHH
KuiiMaTH >KofljallraH opajuK (arap MyHTa3am xartojap 6ysamaca)
Tonuaaau. XaTOMapHUHT allHaH 6UTTa OpaJUFH, AeMaK f{,, HHHT XaM
6up xua koabdHLMEHT1apH, MacaaaH, 3,2—3,3 onHHMOKUYH OyauHCa,
yHAa HUWOHWIHIHK a=0,95 Gyaranaa typt mapra, o=0,99 aa sca
yH mapra yavaw Kudos.

Hulonununidk Aapa)acnuHyu TaHJall, acocaH, HKTUCONHH Ba PyXHH
Xonataapra XaM 6orauk. 1000 mona pyukasan 997 TacHHHHT ura
SIPOKJIM/IHTH XapHAOPHH KaHOAT/IaHTHDAIH. Jlekun xapupop 1000 Ta
caMonétaaH 3 TaCHHHHT MaH3uara eTu6 6opMacauriiu Guica, y natra
cotH6 ondlura KypbaT 3TMalau.
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3apyp jauauwarap COHuHW TanAqul

Ymymuii xato §=S,-+4a ZReiiauk, 6y epla @ — MyHTa3aM XarTo.
YMyMmuit XxaTo @ KaTTaJHK OGH/aH aHHKJAHTaHHIAA 7 HUHI COHHHH
KyNaiTHpu6, TacoAH(HI XaTOHH KaAMaHTHPHIL MyMKHH. ¥ pTayaHHHT
XaTocH S,;=S,,/\/71 6ysiranu yuyH, a=1 /2 S, na yavyauuiap CoHH

typrragaH kaM (onataa 5—7 rta) 6yamacauru no3uM.- MyHtasam
xaTora iya Kyiuamaran Takaupla yauallnap COHM Yiuall XaTOCH Ba
ypTavyaHUHr Tana6 KuIHHTaH aHHKJAMraHM 6axonall Huc6aTd Ouaad
6esqruaaHann:

Vn=S8,/S;

Kinoa xarorapru anuxraw

}

" Cepusinaru x; KaTTaJMKHU TaHaawaa 6ab3y yJayaluaap KaTopaaH

TylWIHG KonaaK. YaapH4 Kynmoa XaTo Ae6 uiKapu6 Taiwsadca, yprada

Ba TaHJaHraH Jaucrnepcus S, y3rapaiu, HaTHXKaja KaTopZaH YHKHO

KOJIYBYH SIHI'M COHJIap naingo 6yauwn MyMKuH. LLyHunr yuyH soryrpu

6y/u6 KypHHraH yayalllapHH TacoXM(UH XaTOHMHI Naifo GY/HL

3XTHMOJIJIUTH JKYyAa KHYHK 6Y/ran Xoapaardia olu6 Taluiall Kepak.

Ax;>>2S, OynraHugard yadalwapHH Kynoa xatonap Ae6 KaGy.a
KHJHII MYMKHH.

Buasocura gadawaap xaroauKaapu

Kyn xonnapaa OXHPrH HaTHXa MYCTaKWI YauanyBud Gup Heua
y3rapyBunJapHUHT (GYHKUMSCHHH Tallkua Kuaaad. Bysna ymymuu
XaTo aJoXuia yaualliapaard xatonlap HUFHHAMCMra TeHr Gynaiu.
Hatuxanu x=f(r, s, ¢, ..) BAe6 xucobnaiimu3. By udonanu
Jorapudpmiab Ba nuddeperunannas,

dx _ df(r)

dx di(s) , dit)
x =50 T He) T

TeHIJIaMaHH XOCHJ KH/IaMu3. ]
Yur ToMongaru Xxapjap Myc6ar Ba MaH(ui GYAMULIH MYMKHH.
Vauamnap xaTocu YaYaHraH KaTTavHK/JapHHKMra HUCGaTaH KaM

6yaraHaury ydyH, AucddepeHuHannapHu OXHPTH OpPTTHPMA OHJIAH

aJMaluTUPHIL MYMKHH:

Ar AR | AGs) | ARG
AN (IO I T

(1. 2) wapruu Hasapaa TyTHO, IOKOpPUAATH WP OLAHHHT KBaApaTHAAH
KBaJpaT WJAH3HH aHHKNAHMH3:

& BT T AT
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JleMaK, HaTHXaHHHI HHCOMH XaTocH

ej=Ax /x €ku g=Ax /x-100%.

Arap ypraHuiaérrad (yHKUHsira y3rapmac KaTTaJjdkKJjap, maca-
nad, n, kB, RT /F, ... nap kupca, yaapaaru 6enruzap COHHHH HHCOWH
XxaTo TapTH6ura Huc6aTaH 6up TapTHOra KHYMK KHAUO OJIHIU KepaK. 5t
COHHM aHHK XHcobaaHraH: m=23,141593 nu Xxakuku#t KuimMat 1e6 KabyJ
Kuaamu3s. Arap xucobra m=23,14 H1 KupuTCak, yHla HHCOHH XaTO g, =
= +40,06% O6ynann, n=3,142 kupuruarauuga sca xato— 0,01%
6ynanu. BonrbumaH KoHcTraHTacH k=1,38054-10"2% )K/K Hu Aupuk-
nawtupu6 1,40-10~% pe6 oncak, HucOuil xato e,==1,3% 6ynaau.
Arap ynuyawsap HucOUi XaToCH UKKMHYM TapTHOraya aHUKJUK GujiaH
xucofnanca, G6apua AOMMHHA KynadTupyBuuaap- yuuHdu Oesruraya
AHUKJHUKIA ONMHHIIH Kepak.

Xaroaukaapuu xucobaaw TapTubu

BesBocuta yawawaap:

yauyawnap xaaBajH Tyswfanu;

. - 1

yprauyacH xucobnaHaiH x=72x,f,

aJOXHAa YeTNaHHW Ax;=x;—x Tonuiaan; SAx;=0 OujaaH Moc

KeNHIUKM TeKIIMPHJIAAH; :
(Ax;)? yeTnawuwIap KBaApaTH XMCOGJaHALM;

ypTaua KBaApaTHK XaTO TONMHJIAMH S,= \/Z(Axi)"’/(n—'l);

Kynoa XaTonap aHUKJ/JaHalu,
KYrosn xatonap HYKOTHIaldH;
VDTauYaCHHUHT YpPTaua KBaAPaTHK XaTOCH WONHJAIH:

HIWOHWIHAHK KHiiMaTH o Gepunaau (opatna 0,95);
I. 2- xxanBanra yxwaw XaaBaJAaH n Ba a KHAMaT/MapH acocHAa
CtbiofeHT KO3((PHUHEHTH {,, TaHJAHAAM,
JJAYOB HATHXKACHAATH XaTOMHK TOMHJAAAHM:
Ax=¢€a=lanS;
Ba IKyHW#l HaTHXKa x-+Ax KypuHuliaa €3una;
HUCOHII XaTo aHuKJaHaau: g, =Ax /x-100%.

BuaBocurta ynuawnaap:

Xxap 6up Vauop KaTopu Xyadu OeBocHTa yadyauwsapiaard Kabu
yinaHaaf MINOHYWIHAMK OuylaH KaHTta MlNaHa/H;

HATHXXAHUHT (QYHKUHOHAJ GOFJMKAHTHIA Kypa XaTOAHKHHHT
ndoiacH Ty3uJaanu; o -

oxupru HathXxa f(x)=f(r, s, t, ...) ;tAI KypUHHILZA €3UaAM;

HHCOHI XaTo Tonuaaau: e.=Af /f-100%.
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Mucon TapuKacuga Jlopeuu-JlopeHtu Tenriamacu 6yiuua GeH3OMHHHI Moasip
pedpaKkUHACHHH aHHKJalWAard HHCOHA XaTOHH XuCOGnaimu3:

n2
R= M /p,
n +2

6y epaa n Ba p — Taxpuba y-rKasunae-rraH XapopaTtia CyloK GeH3OJHHHT CHHANpH LW
KypcaTKuqu Ba 3uunury. CHuanpuii kypcatkuun A66e peppaktomerpn (HUPD-22) épaa-
MHAa YAYaHaLH, 3HWIHK THKHOMETPHUK yCyaaa Tolthaaan (XXVIL 3- kuemra Kapahr).

Bjyw, cys Ba Gewson OGHraR TYAAHPHIraH NHKHOMETPJIAPHHHT Maccanaph
80> &H,0r 85 T3 TEH. DBeH3OMHHHT 3HUAHTH!

pg=my /Vs= (85— &o) /(gH,o—go) “PH,0 (ms Ba Vs — nuxHoMeTpAarH GeH3o-
HHHT MaccacH Ba Xa)KMH; szo— CYBHHHT 3HUJHTH).

R nuur ndonacura ps HH KYin6, R Hu 5ca aorapudpmaab sa auddepesunannab,
Ky#naarn upona TOMHAALH:

dR _d(P—1) _d(n’+2) 4&T&) dgn,0— &) _
R el n? 42 gs— 8o 8H,0— 8o
2ndn 2ndn dgs | dgy | 48,0 dgy
=1 n’+2 &—& &—& N gH,0— 80 gﬁzo—go.
Bysinau
AR 2 2 Ag Z Agy N o
A_R _ ( 22n An) +( 2n An) + [ + 0 +
R \V\n?—1 n?42 g—8& 25— &
2
. ——ip g”2 + Ago 2-
- gH20 go &u,0— &

Viuawiap HaTHXKaJdapH Ba XaTonuknapHd Xucobnaw I. 3 — 1. 5- xansaanapaa
KeJTHPHJTaH.

Monekynsap pedpakunann xucobaau yuyH KepaK 6ynran xamma MaIyMOoT/apPHH
KeaTHpaMHu3:

CHHAMPHUI KYpPCaTKUUH n1+An ' l,5022j:0,0003
NHKHOMETP Maccac, f
7,6152-40,0027
14,7244 40,0004
. 13,8739+-0,0063

6jw gotAgo
cyB GujaH g,,zo:i:Ag,,zo
GeHsoa 6uaau gs-+ Ags
ps="06,259-0,997/7,109=0,878
go—8o="6.259; gy o— go=7,109 -
IOxopuaa Kaun ITHATAHHAEK yauauiap xaTocH Ax’'=t,,S’; TakpuGui TeHrnama
6yinua XxucobnaHuLIK MYMKHH, Oy epla S . 3) tedwrnama €ppamnaa ToNHAALN-

Byuaah xucobaawaa Kynon XaToapHHHT 6yamum 3XTHMONAAH XOJH 3Mac. TaKpn6uu
xucobna6 An'=0,0033; Ag6=0,0020; AgH o=0.0014; Ag’s=0,0063 1 onamus.
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YuuH4H XOHATaua aHHKIMKAE TaKPHOHil XHCOBIaHIaH XaTOIMK.Iap aHHK XHCoBaall-
Jap b6uaak Moc Keaaiad. XHCOG pakaMapuHH AXJIMTIAL HATHXKACHAA KMUMK aHMKAHK
OXHPTH HaTHXara 1espad Ta'bCHP KUAMalaH. xauTrawny wynbal anarea owupuiuiu
Kepakku, OymOa CfHeeu KUUMATAU PAKAM TAKPuOul, YHOAH OAOUHEUCUHUHZ 3CQ
anuKaueu Tavmunaanean. 6facun. bynna:

AR _ [ ( 2-1,5022-0,0003 )2 +< 2-1,5022-0,0003 )2

R 1.50222 —1 1.5022% 42
0,006 \2 | /0,003 \2 /70,0004 \2-, /0,003 \27H/2
+(53s9) +(5385) +(Fos ) +(F700) | =

7,109

— (51,4450 44,4830 +91,8910 4 22,9740 40,3166+ 17,8084) /210" —
— (55,93 132.99) /217" — 188,921/2: 107" — |3, 74.10", '

Wyuaait kuau6, AR/R=0,0014 Ba :5".1qau1.1ap 6yitnua

2 .
Ry= 15022 —1 ) 78 9693400367 =26.23—0,04 oM/ monw.
1.5022° 42 / 0.878

Kaasa.rlaap 6yitnua 25°C aa ps=0,874 Ba ny=1,4978, natuxana R,=26,14,

3uunnk optHiuM  OuaaH (xapopaT nacafirasia). CHHAHpHIU
KYpcaTKH4YH XaM OpTalH, JEeKHH MOJeKyasp pedpakuus y3rapmac.
6yau6 Koaaad. Arap KazaBas MabayMoT/apH MyT/iak (abconioT)
Genaonra Teruilsy 6yJca, ps Ba ns JapHUHT OHp 03 opTHlLiMra OGeH3onra
HHc6GaTaH 3MUJHMIH KATTapok OyiraH cyB €kH GolIKa MOALAJNapHHHT
apanawranaurd  caba6uup, JAeHHUl MyMKHH. n yaA4aHaéTraH
NP ®=22 ac606una MyHTa3aM xatora Hy.a Kyiulun KHAHHPOK, YYHKH ps
Ba ns Jap cumbar paBHllla OpTaiH.

1. 4- xadean. IIL 1-XRANBANRATH HATHKAJADHA CTATHCTHK

xafita Muuiam
Cepua
Popmyna
P I(m) (g M(gy,0) IV(gg)
; (
n 7 7 7 7
o ,__E( AX)? 41,6 29,9 17,7 69,9
Sn n—1
25,710 83,2 59,8 35,4 139,
Axp2S, 6—Ne Hyx 5—Ne yx
xynon xarto KX¥non xaro
S~-104 - 11,3 — 26,4
X - R
tan 2,6 2,4 2,6 2,4
Ax-104 = 55 - 1041, - 7 - 63,4
e, % ' — 0,04 _ 0,04
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1. 5-xadean Kynon xarojapun wnKapnG ramaam

Icepus (n) T cepus (8, )
Tapru6 Ne ° 2108 4 7 2108
x| Axp10% JapZ108]| x| Axp10% | (axp?i0
1 1,5025 +3 9 14,7247] +3 9
2 5020 2 4 244] O 0
3 5022 o | o 250 +6 | 36
4 ‘1 5026 +4 16 239 -5 25
5 5018 -4 16 - - -
6 - - — 240 -4 16
7 5020 2 4 243| -1 1
3 9,0131 +7 49 88,3463] +9 87
% 1,5022 -8 14,7244|  -10
"
$x'10 V497(6-5)=1,2780 VB877(6-5)=1,7029
A% 104 = 2,6.1,2780=3,3228 . 2,6.1,7029=4,4275
=t,Sz 104 |
CrAX 1,5022+0,0003 14,7244 0,0004
e % 3.1074102/1,5022=0,02 . 410"4102/14,7244=0,003

LI_lyHu Ta'bKH/J1alUHMH3 KePaKKH, XHco06n1a6 UMKapuiaraH xaTo/HK
dakat ynyaliapHUHT aHUKJIUTHHH kypcatub, yJlapHHAT TYFPHAHTHHH
6unaupmaiigu. TaxpuGanap kafiTa-kKafta Takpop/JaaHHIUKHra Kapama#,
61p XuJ MyHTa3aM xato 6ysauiin MymKuH. By Xxonataa MyHTasaM xaTo
6eH3onra cyB Ba THOQEHJaPHHHI KYIWHAHIUM HaTHXKacuiaa (yJaapHu
AyKortuul XKyfna KHIAHH) YHHHT HOIOCIAHHUIMAAH KeJHO UYHKHUIH
MYMKHH.

Hatnxanapuuur TyFpuaurd  Gouika ycyanapaari . yauawaap
6unay éKy METPOIOTHK CTaHAAPTIApra Moc KenHH 6H/1aH TacAHKaa-
Haau. Taconuduit xaTonapHHHr AOHMHHA cakKaaHHO KOJHIIH TaGHHiA-
aup. Mypakka6 xuco6/aap KMJAMACAHK YYyH TypJH yJdauaapaarud
xatonap xuccacuHu (I.3) Taxmunuit TeHrnama épaamuaa Gaxonaw
doiganuaup. IOKopruaa KeaTupuiaran xucobnapra Kaparaiaa, HKHO-
MeTpHK yauainapia pedpakToMeTpuk Yadalusnapra. HucGartaw yd
6apobGap OpTHK XaTOIWKKa HyJA KYHAHJIrad.

Xyaoca kuaub aiitranga, B3—I18M MuKPOKaAbKyAATOp OuaaH
TAXXpu6a HaTHXKaNapDHHM CTATHUCTHK KafATa uuwam ydyH Geuwita
yayawgan u6Gopat cepusra TaxmuHaH 1—2 MHHYT BaKT Tanab
KWJAAHraH NMporpaMMa XaM Ke/JTHPHJraH. Arap yauaw cepnﬂcu :

2—3 rta yauoBaaH u6opat GyJca, yauaHa€TraH KaTTaJHKHH Yadall-
Jlap/laH olMHraH ypra apudMeTHK Ae6, YeTNaHUIIAPHUHT YpTadacHHH
3ca xaTo ae6 xucobnaw Kepak. Jleknn 6y Xonia HMKOH 60pHUa Y1408
aHHKJAHTHHA ac6obaap WkKananapuaa 6axonall Makcajira MyBodHK-
aup (Wwkana 6yauHMagnapd opacHiaard MacobaHu 4YaMadaab onuiira
TYFPH Kenaau Ba Oaxonall aHUKJAMIKM OyauHManap opacuaaru
MacopaHuHr 1/4-—1/3 KHCMHHH TalKuJ KW1aad). Bab3u niliapHuur
H3oxJapuga HHCOHH XaTONHKJAAPHH XHCo0Jall TeHrJaMaJapH KeJaTH-
puarad. Mukaopuit xucobnap yn4os ac606.1apUHHHHT AaHHKJIHTHIA MOC

14
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paBulia KuJauHrad. By xucobiap acocad GHJABOCHTA Y/auyalljapHHHT
YMyMHH HaTHKa aHUKJIUTHTA KaH1al TabCHP KUIHLIHHYE KypcaTaiH.

"Ywby xucol, MacasaH, peakldsl Te3JHIHHH TYpJH AaKHKajapia
yprasnaérraiia BaKT Ba KOHUeHTpalUHsnap KHiMaT/JapHHHHT yidall
aHUKJHKIapHHK KypcaTaau (274- Oet).

Baxapuaras HIIHAHT Tacogu$Uil XaTOCHHH XMC06,1a0 YHKapHILaa
GUTTa KaTTaJHK yuyH 5—6 Ta Kufimatiaap (MacanaH, Te3JMK
KOHCTAHTacH €Ku peaKL{um Tapmﬁu AKTHBJIAHH LI 3HEPrusiCH Ba
GollKanap) HH OMHLI MyXMM axaMusitra 3sra (XXV 3- 6yaumMra
KapaHr). Bynnaii umwnap pax6apHiHT KypcaTMacura Kypa 6a>xapwm-
I Kepak.

I 2. YAYAHI HATU)KAJIAPHHH HKAIBAJUIAP, TPA®HKJIAP BA
TEHTJIAMAJIAP KYPHHHIIHOA HOOOANALL

Taxpuba HaTuXKajapd Ba yaapAaH Xucobiaw #yam Guaad
aHHKJaHraH y €ku 6y KaTTa/IHKJIApHHHT KHHMaT/iapHHH KalBaJ Ba
rpadpukaap Kypunuinuaa udopanalr makcaira myeobukaup. Ipa-
¢uKknap TacBupaawl €K Hasapuil TeHrJaMalapHH TeKLIHpHILra
XH3MaT KuJajd. Y/1apiaH aHa/HTHK TeHT/IaMaJaap KYAJaHuIy MyMKuH
6yamarad xonaTnapja 3MIOHDHK TeHIVIaMaJiap Ty3ull yuyH ¢oinaa-
Huaazau. )Kanpsasnapna, an6aTra, HoMH, Ma'bHOCHHH KHCKaya Ba aHHK
HdoganoBun é3yBiap GYaUIIN Kepak.

Janpaaaap ryaum (1. 6 Ba 1. 7- xxaasannap)

bapua yauamnap xkaMHaa HKKHTa y3rapyBudra sra, yjapiaH Gupu
3pKad (Taxxpubanrapla x ra aprymeHTt cudatuia KuiiMatiap Gepuaa-
an), 60LIKaJapH 3ca 3pkcu3 6yaaau (y, z Ba 6oika pyHKUUSAIAP) .

XanBanna aprymeHT Ba ¢QyHKuUHsiaap 6up catpiaa, YyJapHHHT
KuAMAaT/IapH 3ca ¥3 YCTYHHAA TYPHILH KepaK. YCTYH YHAa KeJTHDHJITaH

1. 6- xadsan. 25°C na xaaui XJOPMTHHMHT CYBIAH IPHTMANAPMHHHI MOJSID JJEKTD

¥TKa3yBYAHINIH
Mosnap conu . L Mosnnap conu : g
1 “1em3 — ;T 1nna 1em3 na D P
Ana na By 5 Bz 3 5
B 2 £ 3 £
83 . 380
B 5 B
g % X % g8 ] g
K B
ey 5 & 3
HIEE R
B | S8 z =8
1 103 11,19 0,01119-| 0,001 1 0,01469 | 0,01469
0,1 102 1,289 0,01289 | 0,0001 . 1071 0,001489 | 0,01489
- 0,01 10 1,1413 | 0,01413
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KaTTaJHKHHHT HOMH Ba OuPJUTMHH .KYypcaTyBuu capJaBxara 3ra
6yavuy xepak. Bakr, xapopat, 6ocuM, KOHUeHTpauusa Ba OollKa
KaTTajlHKAap 3PKIH yarapyBuun/aap Ae6 Kabys KUAHHAAH. )KanBaJmap
HH Ty3a€TraHJa apryMeHT Ba TETHLLIH cpyuxuuﬂ.napnnﬂr KHiMaTaapH
ol6 GopuL &Ku Kamaiul 'rapm6mla mounammpmazm JKazxsanun
TyaaMpaéTraHga KuiiMartiap iNyHIaH >koinallTHpHJaaaukd, OyHaa
KacpJapHH a)XpaTyB4H BepryJjnap Xap OHp ycryHia GuTTa BepTHKAJ
6yiinua TypHUH Kepak.

JXaasangarn xap Oup COH, .TaXpu6a KaHYaJHK aHHKJHKKa
HMKOHHAT Gepca, yHAaH KYN XaM, KaM XaM KHAMaTiH pakamJaap
TyTMac/AHrH KepaK. Bup Heua rtaxpubanad ypraya cudartuaa €xu
xucobnall #yAd OujaH QIHHTaH COHJAapHH HHPHKJawWTHpHlga Oy
COH/IaTH OXHPTH paKaM GHPHHUH WILIOHYCH3 paKaM GYsMuIM Kepak.

7- xadear. 25°C na CHpEAITWI IDUPHEMr KHCIOTANH MYXWINA COBYHJAHHIN
peaxmcmm Te3AHK XOHCTAHTACHHH AHHKIAN Y9YH KeITHPWITAH KarTaimKnap

suiiMaraapn (XIX.2 Gyammra xapamr)

/

t e meop Vo — Vpod | t—tgc | Kk 1041
339~ 26,34 13,47y, ) -
1242 27,80 12,01 903 1,27
2745 29,70 1011 | 2406 1,19
4546 31,81 8,00 4207 1,24
o 39,81=v,, 0 L -—

Bab3uaa Taxpnba HaTHXKAJapH XyaAoca KYPHHHILHAA, SABHH
"MKKMTa KaTTaJHKAH KajBaJjaapia Oepuiaan. Macanan, ¢ocdar
KHCJOTACH CyBJAH 3puTManapuuuir 20°C narn 3HUIMIH:

HaPO, xoHnEHT- :
paumsacu, % 0 10 20 30 40 50 60

3uamx, xr/»d 998,2 1053,2 11134 1180,5 " 1254,0 1335,0 1426,0 -
Pakamrapuu axautTrquwda Kydupard KouiaJapra PHOS KHJIMLU

Kepak:
arap oin6 Tall1aHaérraH 6npm{qu pakaM GellfaH KH4YduK GyJca,

KONAHPHIAETraH OXMPrM paKaM y3raptupuamaiiam (12,345 coun .

12,3 raua sixauriaawazn);

arap onu6 ralaHaéTrad GUPHHYH paKaM GellllaH KaTTa €KM yHra
TeHr, YHAaH KeliHHTH paKaMJap 3ca HolfaH Katra 6y/ca, KolAHpuJa-
éTraH OXHpTH pakaMm GuTTara OLUKPHJ/Ia IH (12,367 uu 12,4; 12,352 Hu
12,4 raua ﬂxnm.naunnpnnanu)

arap o1u6 TauwiaHaérrad pakam Gelira TeHr 6y.rm6 yHAaH KeiHH
¢akaT Homlap Keaca, coHnap SHr AKMH KyhT KuiiMaTraua
axauraamwaay (12,350 wu 12,4 raua; 12,450 ny xam 12,4 raua
SAXJAHTNZITHPHAALH) ;

(xaMMa Muconsapia  Bepry/ijaaH KedAuHrd OWPHHUM paKamra
HIIOHYCH3 Aeb KapaJaraH);

16
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6yTyH coHsapaa 6upuuqu MUIOHYCH3 DaKaMAaH KeHWHTHJapu HoJ-
nap 6unaH anAMawWTHpuJaid (Macajad, €pyFIHKHAHT GYLIIHKAAr
Tesaurn ¢=299792500 m/c).

VYauauran ukku Kuitmat opacuda )Kofinawrad QyHKUHSA KHAMATHHH
aHMKJAUIra UHTEPROAAYUSA uenn.nazm y aHaMuTHK éku rpadHK
Xosatna 6yJyianu.

Karra 6yaMaran xaToluk 6usiaH HKKHTA KYWHH X KufMaTtJjapu
opacula Yy UM3MKJAM V3rapamam ne6 xucobaalt MyMKHH Gyica,
MHTEPNOIAUUA YUYH NPONMOPUHOHAN KHCMJAAP YCY/H HLIATHIA/M.

ApryMenT x HuHr GepuaraH KHAMaTHra MOC KeJyBUH HKKHTA X1, Y1,
Bd Xo, Y2 KaABaJ KHAMATAApH opacHpard y QyHkuus

. ,yz_yl
T T
TeHrJaMa épraMuia XHCobJaHaaH.

YMymuii Xonia Y HUHF yadauwraH KuitMataapn G6yiinua y=f(x)
IMIMPHK TEHFIaMa Ty3ulll Ba Wy TeHIJaMajaH y HHHT KHAHPHIAETraH
KHAMaTHHH XMcobJall N03uM™.

Fpaguk ycya aiiTapau napaxana HuwoHuanaup. )Kaasan mabay-
MOTJapH 6Yfinya MHAJMHMETPJIH KOFO3J4a CYHITH KHAMAaTAH paKaMHH
Xxucobra oMW MYMKHH 6yaran Mmaclitabaa y=f(x) 3rpu UH3UFH
uynu3u6 onuHanM. Irpd YH3HK 6yiiMua x HUHT Xap KaHAail KuiiMaTtHra
’KaBoG GepyBYH y HHHF KHAMATH TONUJAAH.

Taxpuba HaTHKajJapulaH Talikapuaa €TyBUM X HHHT GupoH
KHHAMATHIa TYFPH KeJYBUM Yy HH TOMHIUTA 3KCTPANOAAYUA AeHHUNANM;
3KCTPANOIsALMSA aHAJAUTHK Ba rpaduk 6Yadild MyMKHH. JKCTpanons-
LHSIHMHT aHHKJIHTH IOKOPH Aapaxana amac (aliHHKca, opaiuk macoda
KaTta 6ysca), eKnH 6y yCyAHHHT KYAJaHHIAHIIHHA OUD XHJ Xonaapaa
nocryJatAek Kabysa KuauHaid €KW Hazapuil acocaaHald (macaJgai,
XIV 606aa Ao HMHT aHHKJaHWlKWra Kapadr). bynaa#t xonnapaa
19- 6eTna u3ox/saHraH Koupara amaJ KHJAUHaLM. ’

I'padukaap Tysuwm

Taxpubanap Ba xucobnapiaH OIHHTaH HaTW)KajaapHH rpadukaa
TacBHp/lall KaTTaJHKIAPHH COMHIUTHPHUIHK OCOHJIAWITHDPAHK, yJap-
HHHI KaHAa#l y3rapaéTraHdHd OCOH naiKalira HMKOH OepaiH:
9KCTPeMaJ HyKTaJla PHHHT MaBXYAJUTHHH €Ki OypHJHIL HYKTaJla PHHH,
NaBpUHJHKHH, Yerapa KHEMaT/JapUHUHT nafiao 6YaMluneu Ba 6GoliKa
MYXHM XoccaiapHu Kypcaraiu. Bynaa# xycycusmiap kaasanniapaa
AKKON KYypuHMaiau. Yw6ly rpadukaa kypcaTuiarad 6 OFJIa HU LLUHHHT
mateMaTHK HpoaacuHH GuamaraH Xxonja, rpaduk épaamuaa audde-
PeHLHaJall Ba WHTerpaiall aMmasnapHHH GaxkapHil MYMKHH.

I'pacduknapuu Ty3nluga Ky#HAary KonaaJjgapra aMa KHAHHAAH:

* CnpaaouuﬁWan. JI., XMMHﬂ, 1966, T.-1, c. 113
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SpkuH y3rapyBYMHMHT (apryMeHTHHHI) KHAMaTH aGcuuccanap yKura,
¢yuKuUMA KuAMaTH opaMHaTanap yKura KyHuaaau. By ukku y3ra-
pyBunzaH Kaicu GHpHHH MyCTaKua Ae6 xucobaalu, onaTaa, Taxpuba-
HHHT Vy3ujgaH Keau6 uunKaad. Arap Taxpuba JaBoMuaa O6urTa
y3rapyBUMHHHT KuiiMaTH HXTHEpUE paBHla Genrdnanca, OowKa
y3rapyBuUH/NapHMHI KHAMaT/1apu 3ca aHMK OGHp coHTa TeHr 6yau6
Koica, GyHna, ailHad, GUPHHYH Y3rapyBun MyCTaKua ne6 xucobnaHa-
JH. APryMeHT TaHJall yuyH yMyMuil Gup KoHAa AYK.

Macwta6buu Tauwgaauw -

[. Macwra6 rpadukinars ncranral HyKTa KOOPAMHATa/JapHHHHT
Te3 Ba OCOH aHHKJAHHIIMHH TabMHHIAWAHTAaH KHJIHG TaHJaHHLUH
KepaK. Arap MuJJIMMeTp KOFO3HA2 HKKHTA aCcOCHH YM3HK/Iap OpaJHFH
YHTa TeHr KucMra axpaTtuarad GyJca, Macwitab opajufuuu 1,2 €ku
5 6upankka Teur éku Oy Kuiimataapuu 10=" ra (n — GyTyH COH)
KYynaWTHpHAraH Xonla TaHJaw Kyna# Gynaau. [paduknn  my-
pakkaGnawTupyBud MacwTal HOKysnah XucoGnaHaaw (Kyna#l Ba
HOKyJ1ail TaHJaHraH maculitabsapra MHUCON TapHKacHAa 1.2, a Ba
6-pacMiIapHH COMHIUTHPHHT).

a 'l
: ?p bgp
50 2806
300 2305 I
LI\
250 2204 \
200 N 1903 \\
150 1602 P
100 1301 \\
050 \\ 1000 N
000

0699
18 20 22 24 26 286 30L.pp4 Q00199 Q009 Q00239 L
‘ T Q00189 (00209 000229 0.0049T

1.2- pacm. TY¥pn (a) Ba wotyrpu (6) Tannanran macwrabaapaa 6epuaran gudenui
TyAuuran 6yr Gocumu NOrapudMUNHHT TECKapH XapopaTra GOFAHKAHTH.

. Koopauuara Typuaarn xamma UH3MKJap E3MJMIIM WApPT 3Mac;
KYNHHYA TPAPUKHHHT VKHAHLIH KyJad G6YaHIIK YIYH YH3HKAAD OHTTA
ékn O6up Heura opanatH6 é3unand. JleknH GearnapHUHT Kaicu
cucremacu €3um Kabya KHIUHUIUMAAH KaTbd Hasap, yHra rpagukia
. TYAMK amaa KuauHrad 6yauiin Kepak. HMioxu Gopuuya KoopAHHaTa
yKJapuia €3uaraH COHMap Ma'bJyMOTJAapHH aHHK aKC 3TTHPULIM €KH
3rPH UM3HKHH TYFPH YKuuUIra uMKoOH Gepulun Jo3uMm (l. 2, a- pacm).
I'paduxnan ¢oiinanandn Kynaii 6yaulin Makcalula Xap HKKH
KOOpIHHATanap YKWra yjaapha Kail 3THAA€TraH KaTTaJHKJAaPHHHT
HomMH Ba yauoB Gupaura éswanun 3apyp. (l. 3, IIl. 5- pacmaap Ba
Goiukanap). - . '

18
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Il. Macwra6 rapnawaa yadawsap xatocH rpadukiaara xato-
J¥KKa WyHAaH Moc KHJAHOG OIMHMLIM KepakKkd, OyHaa Macwrta6-
HHHT 6up HKKH 3HI KHYHK 6y.nuMlmaH Katrta 6yamacuu. Llllkana ranna6
OJIHMHAéTraHna aKoopnuHaTa.nap YK an6aTra HONMHYA KuiimMaTaaH

o8

s a7

3

& a6

S

S5

N

D04

K $

§ g

S s R

¥ S5

S az P

5 R

S o N

8 N

e v . ., §§ L

2 4 6 8 W 0 2 4 6 &8 0
A'Oﬂlltll/ﬂﬂddaﬁ, M/ ) R NOHYEHMPOYUS, ”0//0//7

1.3- pacm. Tyrpu (a) Ba umyrpu (6) Tannanras macwrabaapaaru
XJOPHA KHCIOTA CONRIITHPMA YTKA3YBYAHANTHHHHI KOHUEHTPAUNATa
GOFNHKJHTH.

GouinaHHM WApT 3Mac (arap Gy Maxcyc Tana6 KHJIHHMaca —
KCTPANOIALMA KHJAMILHHHT 3apypJaurd Ba 6oluka Tana6aap). Ly
Kouaara OHHOaH Xap OHp V3rapyBuH VydyH IUKaja 3HT KHUHK
HHpHKJALITHPHJATAH KHHMaTAaH éKd GUP KaHYa NacTpoKAaH GoluyaHu-
WM Ba SHT KaTTa KMHMaT GuilaH €KH YHAAH XaM JOKOPHPOKIA TaMoMm
OYNHIUH MYMKHH.

II1. Arap rpadik y=/{(x) Gornandwnu ucoaaloBuu Ko3ppuim-
eHTHH aHHKJall yyyH €KH OJNKMHraH OOF/aHHIIHH 3KCTpano/islus
KMJIHII y4yyH OarHulianrad 6yaca, yHaa wydHaad GyHKLUHOHA
6ornaHdll TaHnab ONMHAAMKH, OyHIA UYMSHKJIADPHHHT STPHJNCH
Kamalinlig Kepak (omaTtuaa sJorapudMuk, Kacp JapaKaJu Ba X0Ka3o,
I. 2, a XIV. 3- pacmaap Ba 6owkanap).

IV. 3rpu uu3smkK a6cuuccanap Vkura Huc6atan 45° ocTHaa
KOWJaLIMIIKHA TabMUHIARAHraH MaulcTab TaHAAHHIUM Kepak.

OyHKUMST YYYH TaBCH(uM Y3rapullapHd aJoXUia axpaTHo
Kypcati Tanab KHJAHHCA (3KCTpeMmaJ HYKTaJapHHHT, GQypHAHIL
HYKTaJapHHHHT MaBXYIJIUIH Ba 6ollKaaap), PyHKLUHAHHHT MacliTabu
HucOaTaH OUMPHIAfX Ba apryMeHTHHHI MacluTaGu, KaMaWTHpuJaiu
(I. 3, a Ba O6-pacMmyiap; OUpPHHYH XOIJa COJHIUTHPMA 3JEKTP
yTKa3yBYaHANKHHHT MaKCHMyMH aHHK uponasaHraH).

Hykrtanap opkaau 3rpH YH3HK YyTKasuuw

I. Onataa y={f(x) OGoFnauuwHd H(dOAATOBUM 3TPH HH3HK OUP

19
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TEKHC YTKa3WIHIIM KepaK. JIeKHH Y3JIyKCH3JMKHHHI Oy3HJHILLH
HaTHXKacHjaa cakpaliiap xaMm Kysatuanwn myMmxun (III. 2- pacmra
KapaHr)

Srpy UYH3HK HJA0XKH OopHua HyKTajaapra HKHHpOK Kol AaH
)"'Tuum Kepak. JIeKHH HyKTaJapHUHF XaMMacH YyCTHAaH, alHHKca,
yeTJgark HyKraJapAaH YTHWIM wWapt 3Mac (YeTKH HYKTaJapHHUHT
aHMKJUIH KOJMrawlapHHKHAAH Kam OYyJjanu), uyHku ymaap ac6o6
AHMKJHTH KYJJaHUMAETraH ycysa uerapacura TYFpH KeJalu. IOrpH
YH3HKHHHT Xap HKKH TOMOHHZArH HyKTaJap COHH AesApau OUp Xua
6Y/MILH Kepak.

I11. Arap nasapusra kypa f(y) =¢(x) GornaHuu 4u3uKu 6y.ca,
TprH YU3HKHH yTKasmu Y4yH mad;uboda YH3FHYAAH (ofaNaHHLLI
Kynaiaup. ByHaa TYFpH YM3MKHM WyHAAH HOHMAWITHPHLI KepPaKKH,
yHIa éTMaraH HYKTaJlapHUHT sIpMH YHHHT 61D Tapaduaa, KoJlraH spMH
3Ca HKKHHYH Tapaduia KOJIHLIH Kepak.

IV. Orpu YUH3HKHH HI0KH 6OpHYA HHMUUKA KUJAHG YTKa3ulll Kepak.

Atrap y={(x) GoraanulHi UDONANOBUK FTPH UM3HK IMIHDHK Ba
SPUMAMIIMPHK TEHIJIaMaJlap KOHCTaHTaJlapHHH aHHKJallra, rpaguk
pasBuliga auddepeHuyanall Ba HHTerpaalira MmyJkasajanrad
6V/ca, YHH XKyla aHUK YTKasulIra XapakaT KUJAHW Kepak. ByHaai
Xonnapia 3HT KHYHK KBajpat/iap YCYJHHH K)“mnam Makcaara
MYBODUKIHP: 3TPH UH3HK (EKH TYFPH YH3HMK) WYHAAH YTKA3HJHLIM
Kepakku, 6yHuaa HyKTa/laplaH 3rpH UM3HKKaua G6ynran macoganap
KBajApaTMapHHHUHI HHFHHOHCH MHHuMaJ 6YJacuH. By xon raxkpub6ana
OQIHHIAH HYKTaJap TapKOKJHTCH HOpMaJs TaKCHMJAaHHII KOHYHHTa
6yiicynanu neraH ¢apasra xkaBob Gepaiu.

Taxpuba HaTHXAJAPHHH 3MOHPHK TeHraAamaaap opkKaau udoaanau

¢y OYHKUMSIHHHT X apryMeHTra OOFJHMKJIMIHHM H(ORAJIOBUH
TeHIJIaMaJlapHH Ty3ullja, OdaTAa, 3HE KUHUK xsadpamap ycyau
HINATHAALH. § HH X aPryMEHTHHHT Gepuaran Knumamapnra KaBob
6epyBuH KaHAaHAHD KAaTTAMHKHHHT TaXpubajaa oiMHraH KuiiMaTiapH
fe6 KabyJ KuJlaMu3 Ba

y—atbx (I 4)

KYPHHHINHAATH YH3HKJIH OOFNaHHIUHM KypHil OHJaH YeKJaHAMH3.

Y6y Taxpuba Hlliapuaard TeHrJaMalapHHHT KYNH, QYHKLHOHA
GoFJlaHMLLIAD TYFPM TaHJaHraHia, uWyHAa# comja KYpPHHHINra
KEJATHPHJIHLIM MYMKHH. '

DHr KMYMK KBaJpaTiap YCYJHHHHr Tanab KuaulIg4a, n Ta
yJuaHraH y KaTTaJuKJ1apHUHT YeTJaHHL] KBaApaTJapHHHHT HHFHHIK-
cu (1.4) Tenrnama 6yinua XucoOJaHraH KaTTaJHKAAD YeTJHaHHLULIADH
KBaApaTJapHHHHT HHFMHAWCHAAH aHYa KHYHK OYJIHINH Kepak:

Z [y;— (a+bx) I = min.

20
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Tednrnamanu x Ba y napamerpJapd Gyiinua nmpcpepeﬂuuamlaé
XyCVCHH XOCH/aJaDHHU HOITa TeHr Ae6 oncak, KyWuaardn TeHrsama-
Japra sra 6yaamus: .

P ? ?wf

1
n }n:x?—( Zx,-)2

1 1

(1.5

n n n .
n inyi - inzyi
i

b= —" ! ‘ (1.6)

n n
an? — (Zx,-)2
i i

HAuranaunap aouMo i=1| AaH n rauva xamaa6 Gopuaaau (n —
Ta)kpubasnap COHH).

(1.5) Ba (1.6) TeHrnamasapia maxpax O6up xus 6yaub, g Ba b HH
Xucobaaill yuyH x;, x2, Yi Ba xiy; KMiiMatTaap n HyKranapu Oyiuua

KyIIMO YHKHJHIIK Kepak. Dy Kuﬁmamapun Taxpubaga omMHraH
HaTHXaJjap Ouaad OMpra Xajapajara HMFUMLI MaKcaara MYBODHKIUP
‘(xucobnaHran Muconra Kapamr).

Xucob Kyn BaKT Ba MeXHaT Tanab KuJaaau, WYHHHT YUYH 3apyp
6yaranga DXM gaap Kyanauunanu. DyHaan talikapu, XucobJall Ba
TEKLIHPHIUHH OCOHJAIITHPULI YYyH Maxcyc yCyaaap XaM uuuia6
YHKWJAraH. YJap XakKuJard MabiAyMoTJap MaxcyC KyJJaHMmaJjapia
KeJITHPHATaH. Kyiinaa KentTupuiaauraH MHCoa yqu MHKDOKaJIbKyJ1si-
TOPHHHT Y3H €Tapauaup.

SHr KHYHK KBaJpaTiiap YCYJHHH Kyamamra MHCON Taanacmla‘
Kimaysuyc — Kananefipon tenrnamacunarn lgp=A—B/T (IV 606)

cyB 6yrn yuyH A Ba B poumuiiiapHi XMCOONalIHH  KeJTHPAMHU3
(1.8- :xxanBan),

bynaau: -

84,2059 10~°.45.2747 — 28,9931 .10 %.130,9434-10* _
10-84.2059. 10 5--28,99312.10°

— 3812,3969 — 3796,4550 — 15,9418 = 10,9250.
842,0590 —840,5998 1,4592

10.130,9434-107°—28,9931.1073.45,2747

b=

14592-107% T
1309,434 — 1312,6539 s 32199 _
1,4592 - 10 ,* 1.4592 * 10v3 _2206762
) 21
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2206,62
-7

Ty3suaran TeHrIaMaHUHr TYFPUJHICMHH TeKWMUpPULI yuyH Oy
TeHrinama OyiduMuya xucobJaHraH y HHHI KHiMaTJapu Taxkpubagaru
KuiiMaTaap GuiaH COMHIUTHPH/IMIIM BA YeTJaHU L GaXQlaHULLN KepaK.

Bynnait natuxanap >aaBaJHHHF CYHITH y4 YCTYyHHAA KeJTH-
puiraH. Bynapaas sMnupuK TeHrjama acocHia XHCoG/aaHraH Gocum
Taxpubana aHMKjaaHrauura HucGatan 0,52 9% npan kyn ¢apk
KHJAMACJUTH KYPHHHO TYpuOaH.

IDMNHPHK TeHr1aMa MNapaMmeTpJapHHH XHCOGJaLIHHHT COAJApOK
yCyJau XaM MaBXKyll, OUPOK YHHHT aHHKJHICH KaMpok 6ysaau Ba yHAa
YeTJiaHHWANapHUHT ajare6pank HWHFHHAMCH Hoira TteHr ae6 Kabya
KUAHHAJH:

H3nanaérran tenraama: lgp = 10,9250 —

’

Ylyi— (a+bx)) = 0.
i

By sroHa wmapriaH a Ba 8 nNapaMeTp/lapHH aHWUKJAAll y4yH
IOKOpHAarH WwapT HKKHTa TEHT Ky4JH mapT 6uJaaH anmammpuna LUR

Y (y;—a—bx;) =0; ? (y;—a—0bx;)=0.
k41
By epxaa k~n/2 ABHH XaMMa y.nqaLu.napHuHr TaXMHHAH sIpMUra

TEHT.
Tenrna MaJjap XKaMJlaHraHla AKKHTaA TeHrJlaMaJlaH u60paT CHCcTeMa

XOCHJI 6y.na11n

. }'y,—Jea-b Fx i‘yi=(n-—k)a+b ixi (1.7)
k41 k41

By Te'Hmama.nap cncremacunu eyl O6uJaH a Ba 8 HHUHF
KHAMaT/iapH aHUKJ/IaHAaIM.

Miucon Tapukacuga sina Knaysuyc — KnanefipoH TeHrjlamacuiaH
cyB 6yFu yuyH A Ba B nonMuitna pHUHT XUCOGHHH KeiTHpamu3, 6y epaa
XaM aBBaJl OIMHTaH HaTHXKaJapHH HlunaTaMmus; k=10/2=>5:

1.9- xadsan. Knaysuyc — KnaneiipoR TEHr/1aMacHOarn JOEMMILIApHEA xucobiampa
9eTAAHUIIAPHHHT anrefpavk AMFHEWIADH YCYNHHH KVJL1am

i | 7k | pfMa | UT10® | lgp |pxycSla| Ap A%
1 323 | 12334 | 3,0959 | 40911 | 12396 | -62 0,50
2 | 32 15737 | 3,0487 | 4,1969 | 15756 | -19 0,12
3 | 333 19916 | 3,0030 | 4,2992 | 19882 34 0,17
4 | 338 | 25003 | 2,9585 | 4,3980 | 24917 86 | 0,34
5 | 343 | 31157 | 29154 | 44936 | 31023 | 134 0,43
6 | 348 | 38544 | 2,8735 | 4,5860 | 38382 | 162 | 0,42 -
7 | 353 | 47343 | 2,8328 | 4,6753 | 47202 | 141 0,30
8 | 358 | s7809 | 2,7932 | 47620 | 57714 95 0,16
9 | 363 | 70100 | 27548 | 4,8457 | 70177 | -76 0,11
10 | 368 | 84513 | 27173 | 4,9269 | 84879 | -366 0,43
' 652
-523
23
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(1.7) Tenrnamara GuHoaH KVWHIUIHK aMajira oOlUHpcak, .
21,4788=5A —15,0215-103B; 23,7959=54—13,9716-10"% B uu
olaMHK3.

- MikkuHuM TeHrnamajgas GupHHYMCHHM aiimpcak, 2,3171=1,0499.
.10~ B Kenn6 unkanu, 6ynaan : B=2,3171/1,0499. 10°=2206,97.

B HuHr KH#MaTHHH HCTaraH TeHrjiamara, MacaJjaH, GHpHHYHCHTA
Kyiiu6, 21,4788=5A4 —2206,97-15,0215-10~*=54 — 33,1520 3KaH-
auruHu Tonamui. ByHnan:

21,47884-33,1520 54,6308

A= 5 5

= 10,926.

H3nanaérran tenraama: lgp=10,926 —2206,97/T.

By rtenraama O6yiinua xucoOaawraH p HHHI KuiiMaTJiapH Ba
taXpubaga oUMHraH HaTHXaJapiad YeT/JaHHLLIap >XaJABaJHHUHT
cyHrru y4 ycTyHuaa Keatupuiarai. Yernauwwanap 0,50% nan
otiMaiiu. :

Yu3ukau TeHrnamanap KodpQHUHEHTJIaPHHH TOMHLUIHHHE KeJITH-
puiraH ycyJJaapi, MacasaH, MOJsP 3JeKTpP YTKa3yBUaHJHKHHHT
KOHUEHTPalMsl KBaApaT HAAN3HTA €KH BOAOPOA aXXPasJH6 YHKHLIKAATH
yra KyunaHumra GOFAHKJAWIHHM Hdojanalifa Kyaaanunaau. Xucob-
Jauiap XamMMma TaXXpHOaja aHHKJaHraH HyKrajap G6yiinya €kd
CTAaTHCTHK KaHTa HWJall HaTHXKacyia Kynoi Xxaroiap 4YuKapuo
io60puiranjal Keilid KoiuraH HyKranap 6yiinya oau6 Gopuaanu.
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BUPHHYH KHCM

MYBO3AHATOATH CHCTEMAIJIAP

TEPMOJHWMHAMUKA BA TEPMOKHWME

11 606. TEPMOLHHAMHKA ACOCJIAPH

dusuk-kumé 6Vitnua OGakapualuraH aMaJuid HHUIADHUHT Kyl
KHCMH KHMEBHY TepMOAMHAMHKAHHHT ACOCHH KouJanapura TastHalu.
Bynapra kuméBuil peakumsiiapHUHT HecHKAUK apdektaapu (111-606),
kuméBuit (IV, V-606nap) Ba saexrpokumésuit. (XII, XIII-606aap)
MyBoO3aHaTJapHH YJa4alll TaaMJyKJIHAHD.

Ywmby 6o6pa woKopuia Kafi 3TUAraH yJjavaill HaTHXalapHHH
Ha3apuil acocsall Ba yJapHH KaHTta ylitall y4yyH 3apyp Oy.arax
KHMEBHH TepMOAMHAMHUKA MabllyMOT/IapH KMCKaua M30XJaHTaH.

. 1. TYIIYHYAJIAP BA TABPH®JIAP

Bomka xXucmaapaai (atpod MyxuThard) iunapTid paBHLIAa
aXKpaTHJAraH XKUCMJIap TYPYXHHH Tepmoduuamurc cucrema (Kuckauda
cuctema) neb atailMus.

Tajuku MyXuT 6usIaH SHEPrus (uccumux Ba WL KYPHHUIIKHIA) Ba
MOAJa aJMallWHYyBYM CHCTeMaJap o4uK cucremarap, pakar 3Heprus
anMallliHyBUMJAp — énuk, 3Heprus OunaH xaM, MoiaAa OujaH XxaMm
anMauiMaiAMraHIapd 3ca TallKd MYXHTAAH TYJAMK axparuncan
(u3onayuasanean) cucreManap neiuanu.

Myxut GuiaH MCCHK/UK Ba MeXaHHK MyBo3aHaTiAa Typyaqu énuK
cucTeMasapHH Kapa6 uYMKamu3 (Xxapopat Ba 6GOCHM™ CHCTEeMaHHHT
XaMMa KHCMJapuia Ba MyXWTaa 6up xua). MacajaH, pu3uK €xku
KHMEBHI )KapaéHaap HaTHXacuaa cucreMa OWp Xoviataan (6otil-
JaHFu4) GowKacura (OXHPrH) YTHLIM MYMKHH.

TepMonuHamukana yTulll Te3NUKJAapH KYpuO YUHKHAMAAAH, LIYHHHT
y4yH XaM BaKT (aeMak, Ga30Buil KOOPAHHATAJIAP XaM) TepMOAMHAMHK
MyHocabaTaapra KupMaiiu.

Xoasar napamerpaapu sa xo04at Teneaamacu. Macana wapraapuna
MabayM Oup KuliMaTHH Kaila 3TyBuM ¥3rapyByaH KaTTaJIHKKa
napamerp pedinnaid. TepMoanHaMHKaJa MapaMeTpjap CHCTEMaHHUHT
XxonaTHHH udodanall yuyyH xusmat Kujaau. Xapopat (T'), Gocum
(p) Ba xamm (V) napamerpaapaup. CucremaHHHr OGoluiaHFuu

* Cucremara GocuMaaH TalKapu Goulka TalUKH Kyujaap, MacafaHl, rpaBHTalliOH
Ky4Jap XaM TabCHD KHJHIIKM MyMKdH. KnMméBuH xapaéHsnapaa OyHaadl TabCupJaapHu
aiTapan Napakaia ysrapmac Ae6 xuco6aal, yaap cucTeMa XOJNaTHHHHT Y3rapuuiura
TabCHP 3TMafiau neca 6yaanu.

25

www.ziyouz.com kutubxonasi



XxoJaTiaH OXHprucura YTHIIH KaHAal XonaTAa coaup GyinwiniaH
KaTbH Ha3ap HCTAJraH MapaMeTPHHHT ¥3rapyBYaHJHIH WyHAAAHTH-
ya Koladu. XonaT flapaMerpiaapu y3apo 6oFnaHraH. Yaap opacHiaru
GoFJlaHHIl XONaT TEHIJIaMacH opKaJuu HdonanaHaan. TepMonuamMuka-
1a uiean rasHuHr xonat (MenaeseeB — Knaneiipo) TeHrnaMacu
KeHT KYJJaHHJIAAH:

pV=nRT, (1L

6y epia n — rasHMHT MOAb Jap COHH Ba R — yHuBepcast ra3
JOUMHHCH.

By tenrnamanaru 4 ta y3rapysuu (p, V, n, T) AaH UKKHTaCHHH
yarapMac Kuau6 cakjauml MyMKHH, Oy Xonaa KoaraH 3pKHH
yarapyBuujiapZaH OHPHHHHT COH KuHMaTH OGepuaraH MHKIoOpra
y3rapuiluy, MKKHHUHCHHHHT (3PKCH3 Y3rapyBUHHHHF) aHHK Oup
KufiMaTra y3rapulidra oau6 Kenaau. Yarapmac caKjaHajurad
napaMeTp/JapHH Ba 3DKHH Y3rapyBYHHH UXTHEPHH TaHJalll MYMKHH,
JieKiH 6y TalKHKOT YTKa3HIl MMKOHHATAAPHra GOFJHK.

Il. 2. TEPMOAHHAMHUKAHHHT GHPHHYH KOHYHH

Tawku MyXuTAaH TYIHK a’XpaTHJraH CHCTeMaJiap 3HEePrHACHHHHT
CaKJaHHILL KOHYHHTA TepMOOUHAMUKAHURE bupuriy Konyru Jefinnany.
By KoHyH 6upoHTa Huc6aTaH coala XoJaT/apAaH KeJTHPHO YHKa-
puamaraH, y Kkyn coHad (yHra 3ux G6ysamaraH) KysaTHWwAap
AHFHHANCHAAH nbopaTAap. YHra TallkH MYXUTAAH TYJIHK a)KpaTHJAraH
HCTaJIrad cucreMara 3ull 6yaMaraH noctyJat cudatiia Kapali Kepak.
BupuHun KOHYHHH €nuK cucTemMajapra Kyanaérrahaa, HCCHKJHK
Tawub YTuAraHugaH CYHr ENHK CHCTeMala codWp Oyaaaura
XKapaéHaap XyAAH TalUKH MYXHTAAH TYJHK aXXPaTHAraH CHCTeMa-
" Japparujek Keyajad, ne6 Ha3sapia tytuaagd. (Tallku MyXuT GunaH
3HEpPrusi anaMalldilHy Gup 3ymaa Gopaau Ae6 XucoGJalli MYMKHH:
TePMOIHHAMHK XapaéHiapia BaKT XHcobra OVIMHMaMiH).

TepMoanHaMHKaHUHT GUPHHUH KOHYHHAA Ta bKHAJAHHUIHYA, CHCTE-
Mara GepuJarad HCCHKAUK 8Q, YHHHI HUKH 3HeprusicH dU nu olunpuuira
Ba TaluKH GocuMra Kaplum uil 84 = pdV 6axapuiura capd 6ynann:

8Q=dU+bA. h (11.2)

Hukn sHeprus cucremMara KUpyBYH 3appavajapHUHT KHHETHK Ba
noTeHUHaJ 3HepruaJapuHuear AUFHHAMCHAAH u6opaTt 6yaaau. Tepmo-
AMHaMHKajla HYKH 3Heprua (akat 3appavajapHuHr tabHaTtura Ba
Xxapopatra GorauK 6ynanu Ae6 kudosnanca 6yaaan. JIeKHH HUKH
3HEePrUsIHHHT XO0CCaJlapUHH TYLIYHTHPHLI YUYH YHAa 3appayaJapHHHT
HUYKH SHepreTHk Xonatnapura Goruauk ya4ab Gy.imafiauraH MyTaak
KHAMAT/Iap XaM MaBXyNJIHTHHY KA/ 3THIL JO3HM, AbHH Uy, = Ur+

* TapxumoniapaaH: 6y TenrnaMaga (akaT HYKH IHEPFHA XonaT (PyHKUHACH
6yarany yuyH, y TYauK auddepeHunan dU tap3nna ésunaan. Hecnkank 8Q Ba nm 84
Xonat GyHKUHAIAPH IMAC, LIYHUHT YUYH yAap Tiaukmac ouddepenyuar xucobaaHanu.
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+-const. By epaa yarapmac kufiMaTHu T=0 gary «HOIHHYH SHEPTHA»
Uo ne6 Kabys KHJIHil MyMKHH, (hakaT OyHAa <HOJIMHYH 3HEpPrusi»
XapopaTra OOFJAMK OYJMacaMrH Kepak. Y3rapMac KHAMaTHHHT
AHpQepenunann Hoara teHr 6yarann yayn dU,y,,=dU;

Huku- 3Heprua ¢akar xosaT napaMerpaapHra GorauK 6yJam,
IHYHHHT YUyH YHUHT )KapaéH laBpuiard y3rapuilli, Xap KaHaa#l yrap
XoJaTaapaaH coaup 6V AMINAaH KaTbH Ha3ap, 60IUNaHFHY Ba OXHPIH
Xxoaataap 6usaaH TYAMK HdoganaHaau. [demak, HUKH 3HeprHs XoJaar
dyHKUHACHAND, OyHAalk QYHKUMAHUHT AnddepeHUHAH TYIHK AHDPe-
peHUHaa Gynaiu:

OXHDPrU
dU = onuprn—‘uﬁoum. =AU (“3)

Gown.

Axcunya, GUpOH GOILIaHFHY XOIATAaH OXHPrH XoJlaTra yTHLUI HIUH
Ma3Kyp kapaéH oiau6 GopuaaérraH WAapOHTra ' GOFMK (Ca3HWHT
H30TePMHK Ba H300apHK KEHrafMWHHH CONHWITHPHHI*). MareMaTHk

OXHpTR OXKPIH
HYKTau HasapiaaH S 04 = S pdV wuurerpanuu p=f(V, T)

6o~ Goius.

6oFlaHHLI MabiyM GyaraH TtakAupAarHHa eudll MyMKHH. [leMak,
(11.2) TeHrnamanuur YHr xamaa 4Yanm TOMOHMAArH Kuimaraap
)Kapa€HHUHT Gopuuinra GOFIHK, AbHH HCCHKJHK Ba W1 *KapaéHHHUHT
dbyHKuMsaapuaup. XonaT Ba KapaéH byHkuuanapunu  dapkaail
MaKcaauaa 3/neMeHTap HCCHKJMK Ba ull (11.2) Tedrnamana 8 xapou
6unaH Ge/THIAHTaAH.

Hcenkauk adpdextaapu

(11.2) TeHrIaMaHUHT KyJJdaHAJULIMAArd aJjoxXuja XolaTjaapHd
Kypu6 unkamus: V=const, 6ynna 6Q,=dU Qv AU

p=-const, yuia 8Q,=dU+pdV=d(U+pV),

Qo=A(U+pV).

H=U+pV TeHrMHKHH KHPUTUO, H — 3nTanbnus ne6 atajyBuH
XoJaT QYHKUHACH, TEHrIaMaHH KyHAHAarH4ya €3uil MyMKHH:

Qp=AH.

* Ta3HHHT M3OTEPMHUK KEHTaluul HILH:

v,
Ay=RTIn—% = RTInPL.
v, Pa

H3obapux kenraiiuw uuwin: Ay=p(v2—ui).
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Wuku 3HeprusiHMHT KaMaluiim Xucobura (E€KH aHTaJ/bIHSHHHT)
MCCHKJIHK axKpasnb YHKHLIM Ba HCCHKJHK IOTH/HILH HYKH IHEPTHAHHUHT
opTHWY® GHAdH comup OGYATaHAHTH Y4yH 3K30TE€PMHK. peakuusanapaa
AU <0 é&ku AH <0, SHAOTEPMHK peakilusinapia 3ca AU>0 éxu
AH>0 6ynanu. byunan keiiun AU Ba AH KaTTanuk/aap HCCHKJHK
s dektaapu ne6 aranansu. Mecukank spdekrus — yarapmac 6ocumaa
onub Gopuaran (AH) xKapaéH uccHKAuTH (1y 1WapT Gu/aaHKH, TalIKH
GocuMra Kapuw Gaxapuarad vl ¢dakaT siroHa HiI 6y.ncuH) éku
yarapmac  XaXmaard XaPaEHHUHT  HCCHKIHTH (AU) pup. Kyn
XoMlapia KMMEBHI apa€unap yarapmac Gocumaa o1ub Gopuaasnd,
IUyHHHT yuyH XaMm 6u3 6yH11aH KelinH $akKaT u3o06ap HCCHKIHK
s dekTaapu AH XaKuia cys 1opmarvm3

Fecc KOHYHH

1936 #unpna pyc kumérapu [. HM: Tecc TepMoaHHAMHUKAHHHT
OHDHHYH KOHYHHAAH KeJquO UYHKHO, UCCHKJHKAAP HUFUHAWMADUHUHT
JOMMHUJIUTH KOHYHHHH o4JH. TepMOIHHAMHKAHHHI OHPHHYH KOHVHH
TYJHK TabpupaaHMacaaH Typub ouusaraH 6y KoHyH 6apua TepMoOKHME-
BHi Xucob/aluapHHHT aCOCHHHM TALIKWJA KHjlaad. MaskKyp KoOHyHAa
HUCCUKAHK 3¢ @ektaapy (AU Ba AH) HHHI peakUuHs/iapAaru opaJjiuk
6ockyuaapra G6oOFMHK GYAMAacC/AMTHHH, yadap CHUCTeMaHUHT OolWwaaHFHY
Ba OXMPrH XoaaT/iaph OW/aHTHHA aHHKJAHHIUHHM XHCOOra oML -
Kepak. |

BowyianFuu Ba OXHPTH MOLAAJAP Xamaa leapHHHl‘ Xonatnapu 6up
Xua O6yJAraH peakUuaJap TaHJaHca, yJdapAa W3JaHAETraH HCCHKJHK
spdekTiaaH Oollka HCCHKIAMK 3Ppdektaapn xam Mabaym Oyaca,
HOMa'b/JyM Ba TYFPHAAH-TYFPH YJIYaHHLIM MyMKHH GY/MaraH peakuus-
JNAPHUHT WCCHKJHK 3(pdeKTaapuHy Xucofiabd TomHLI MYMKHH.

MacanaH, Kyiingars peakuusilapHH KYpu6 UMKaHJHK:

Nz(r) + 20:(r.) 285 2NO,(r.)
BHs N0 (r) 41l :
By epna 6ownanruy Monﬂanap—- Ne (r.) Ba O (r.), oxupru
mMoaia (peaKuuﬂ Maxcyaoru) — N2O, (r.).

Peakuus TprHﬂaH TVepu AHz HecuKauk spgexkTn Gunan 6opuiu
MYMKHH

- Np(l“) +202(l‘) 7—-—’ N204(I‘.)

éku nKkn 6ocknu AH, Ba AH, uccukauk sdpdekraapi 6uaad GopuiLu
MYMKHH:

N2(r.) 4-20(r.) = 2NO2(r.)
2N02(r) == N2Ou(r.) |
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Tecc KoHyHH acocHia

AH,+AH,=AH,,(a)

OYRABH b AH,—AH,.(6)

by xonpa AH, Ba AH; onauii MoanajaapaaH KMMEBUH GHpHKMa-
JAPHHHT XOCHJ OYJHIIH HCCHKJHK 3¢ dekTaapunup. bynasa 1 mMonn
6upHkMara xucobJaHraH HCCHKJMK 3P deKkTH yocua 6fauw uccuaueu
aeraH Maxcyc HoM oarad. LyHunr yuyn AHi=2AH o, Ba AH2=
=AH y,0, (6y epaa AH yo,Ba AH y,0,1ap NO2Ba N2O4 napHuHT XOCHA
6yaull uccHKMUuKIapu). (6) Tedraamara Kypa 2NOg == N2O4 peakuus-
HHHI MCCHKJIMK 3(dektH 1 mMonp oxupru momaanuur (N:20s) xocua
6yum  HccHKAurM OGuaaH 2  Moib  OGOLULIAHFHY  MOJAAHHHT
(2NO2) xocua 6YHLI HCCHKJAHKNAPH opacHiard dapkra TeHraup.

By xonat xamma peakuHsJap y4yH KY/JaaHHJIMIIH MyMKHH Ba
yMyMH# Xouia Kyunnamqa TabpHupaaHaaH:

Xap KaHga#l peakUMsHHHT HCCHKJAHK 3(¢eKkTH GollaHFHY Ba
OXHPrH MOAAANap XOCHJA OYJIHII HCCHKAWKJIAPHHUHT HHFHHOW/IAPH
opacuaard (apKHH TerHWaH CTeXHOMeTpPUK Ko3pdulHeHTAapra
(v:) kynaliTupuiranura TeHr 6yaann:

- AHpeaKuun = ZviAHi, oxuprn ZviAHi, Gowa. (11.6)

PeaxiusilapHUHT HCCHKJIHK 3Q@deKTNapH ojaTiAa aHa Iy ycyh
6yitnua xucobaanaaud. HIUHH OCOHMAWTHPHIL Ba Te3JalUTHPHIL
MaKcajiuaa Xap XuJ GMpUKMaJapHHHT CTaHAAPT XolaT/aapAard, s’bHH
1 arm 6ocumaa (1,013.10° Tla) xocua GYJHIN HMCCHKJIMKIAPHHH
TYTYBYH TEPMOAHHAMHK XKajBajjap Ty3HAraH. By Xxansannapla
onau#i Mopdanapuuur 25°C (298,15K) marn xocun 6yauw (1 arm
Gocumaa 25°C na Gapkapop 6yarau xonamap) HCCHKJIHKJIapH
KeJTHPUAraH. X0cH GYJHII HCCHKIHKNAPH AH] yq KaGu Genrunana-

. IOKopuaarn WHOEKC cTaHAapT XoaTHH OGuaaupanu, Gynna f—
xocus 6yauw ungekcu (formation); 298 — Xapopar, K.

Macanan, H20 (r.) yuyn kearupuarad AHf 95 = — 241 84K)K/Moulb
KHAMaT

Ha(r) 41/2 O2(r.) = H:0(r.)
peaKUHSAHHHT HCCHKJAHK 3P ¢deKkTuaup, AH2298=25,94 K)K/moabra
TeHr 6yaraH AJ (r) yuyyH KeJaTupuJaraH KHfiMaT 3ca

1/2 Ha(r)=1/2J2(kp.) == HI(r)

PeaKUHACHHUHT HCCHKJHK S(dekTara TeHrIHp, UyHKH aiiHu 1apo-
HTAapla BOAOPOL Ba KHC/IOPON ra3 Xo/aTHAa, HOA 3Ca KpPHCTaJI
xoviataa 6ynanu.

Ta6uniiku, Mana WyHAaH KHauO TaHJaHraH CTaHAapT XoJlaTia
OfAMH MOAAAJAPHHHT XOCHJA GyaH nccumumapu HOJIFAa TEeHT
6ynann: (Jo(kp.) = J2(Kp.) peakuusacHHu yuyH AH) , = 0, JekuH

J2(kp) = J2(r.) peakumsich yuyH AH] »,=62,24 KK/Monb).
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Arap peakuus uwtHpokuwaapu 25°C gna craHAapT Xonatia
maBXyA Gyaca, (11.6) TeHrnama Ky#uparuya €3uaiu:

AHYgg=S.(VAHY ; 208) oxuprs — L. (VAHY ; 998) Gous (11.6a)

25°C nan 6GouwiKa XapopaTilarH HCCHKJHMK aq)¢>em-uﬂu Xucobaal

" yuyH, Aactnab HCCHKIHK 3P DeKTHHUHT Xapoparra KaHaai 6oFnaHraH-

JUrMHH Ouanwl Kepak. DBy OGoFnaHuil KyAMAardya aHHKJaHHUIH
MYMKHH.

Monnauuur yarapmac 60CHM OCTHAArH XaKHKHH MOJSIP HCCHKJMK

CHFHMH SHTaJbIIHAHHHT XapopaT GyiiHua oIMHTaH XOCHJacHra TeHr

6ynanu:

-,

C,=dH/dT
Maskyp 2C0;+ 0;—>2CO, peaKuuﬂ 6opaérrania HCCHKJIHK CHFH-
MHHHKHT y3rapuluu:

dHeq, dHeo — dfq,
AC,=2C) cq,—2Cpco—Cp0,=2—5— — 2—57 — —7

Juddeperunan GeNrHHH KaBCAaH TallKapura Yukapuo,

AC,=d(2Hcq, —2H¢o—Hg, )/dT

HH KeJThpuO YHKapaMmHs.
Kasc nungars ugpona oxupru a 6oillNaHFHY Moaaanap SHTANBAHA-

JaPHHHHT CTEXHOMETPHK KosppuuueHTIapra KYmanTupuaran papku-
HH KypcaTaau, ibHH Oy H(oAa peakKUHSIHMHT HCCHKIMK 3b¢ektn AH

AHpP.
Ulynnaiét Kuaub,

d(AH)/dT=AC, (Kupxrod KouyHH) (11.7)
By tenrnamann T==298 K aan T xapopat opajufruia uHrerpa/miab,.
7
AHp~AHqgs= S AC,dT
298

TEHIIaMaHH OVIaMH3.
Crannapt luapoutaapaa, b p=1 arm (1,013.10° [la)
6yaranaa:

AH}=AHe+ | ACdT. . (11.8)

298
Yarapmac xaxmaa 60pyBHH peaxummap Y4yH HCCHKJIMK 3P (PeKTH-
HHHT Xapopatra GOFJHKJHTH
. _
AUp=AUygg+ S AC,dT (11.9)
298
30

www.ziyouz.com kutubxonasi



TeHrnaMa 6usiad ndopanaHanu.
(11.8) Ba (11.9) Tenrnamanapaard HHTErpajapHH evuLllla
MCCHKJIHK CHFUMHHHHE XapopaTra GOFMHKJUIHHH XHCoOra QiiHil Kepak.

1. 3. TEPMOXHHAMHKAHUHT HKKUHYU KOHYHHU

TepMoAHHAMHKAHUHI HKKHHYH KOHYHH/1a »KapaéH.aapHUHT H¥Hau-
WK Ba comup Oy/uiuM dYerapastapH XaKHaard Macagnanap Kypu6
UMKHAAAH. ¥ XaM XyAAd TepMOIMHAMHKAHHHI GHPHHYM KOHYHH KabH,
dakat taxpuba opkKaJu TaCAHKJaHFaH.

TepMoLHHAMHKAHUHT HKKHHYH KOHYHH TypJiMua TabpubJ/aHalH,
aMMo HHc6aTaH ymyMmuiipok 6aén stuarann Knaysuycra Teruiuiuanp:
UCCUKAUK COBYKDPOK HCUCMOQH UCCUKDOK Hucmea Y3-§audan §ruwu
MYMKUH Imac. )

Kaitap Ba kailtmac xapaénaap

dakar Oup #HyHantMwaa ¥3-y3uaaH OopyBuM Ba MyBo3aHaT
ypHaTuadlUKH OusaH TYXTaidauraH kKapaédanap MaBxXKyd. DyHpa#
XKapaéHnapra MUCON KHJIUG HCCHKJAHKHUHT ¥3-Y3HAAH HCCHK XKHCMAAH
COBYK JKMUCMra YTHIIMAAH TallKapy FasHHHT GYWJIHKAA KeHrahuiiy,
JKHCMHHHT IOKOPHJaH MacTra TOMOH 3DKMH XapakaTu, AH(pPysus,
KHMEBHI peakUusAnap Ba GOWKaNapHH KypcaTUll MyMKHH. Bynapuuur
TeCKapud HyHaJulUAa, TaluKd Tabcup Oyamaca, ¥3-yauaaH GoOpHILH
aci0 MyMkuH 3Mac. Mawbiaymkd, Ho+ Clo = 2HCI (r) peakuwuscu
HCCHKJIMK YHKHIIH GuJaH 6opaly, 6y UCCHKJIHKHH CHCTeMa XapopaTH-
la TepMmocTaTra «oqH6 YTHL» MyMKdH. Arap cyB Kym 6y.aca, yHHHT
XapopaTH JesipJd y3rapmaiaH. ‘ _

DHEpPrUsiHHHT CaKJaHHIU KOHYHHFa Kypa TecKapu peaklusi y4yyH
XaM LIyHYa MCCHKJIUK MHKAOPH Tanab KHJIHHaAH. JIEeKHH, CHCTeMaHH
6ollIaHFHY XOJaTra KeJTHPHII YYYH peakudss MaxcyJorjapura
HCCHKJIMK Oepu/iuiuH KepakK (yHHM (aKaT XapopaTH CHCTeMaHWKHra
HucGaTaH I0OKOPH TepMOCTaTAAH OJHIU MYMKHH). Bynaa# TepMoctaThu
AipaTHLI Y4Y4yH HCCHKJHK aTpod MyXHTAAH OIHHHUIA Kepak, OyHAa
PEeaKLMOH CHCTeMa GOlaHFUY XIaTHra KaHTalW, JeKHH MyXHTha
TEPMOCTATHH HCHTHII yYyH OIHG YTHJATAH HCCHKJHK GuJaH GOFIHK
6yaran yarapuiiap anbatra coaup 6yaanm.

Atpod MyxuTaa y3rapuuwiap Ky3aTWJHIUH GHJaH GOpPYBYH TYFpPH
Ba TeCKapH HYHaJMIUAATH KapaéHIap TepMOOUHAMUK Kuxaroan
Kaidrmacdup. DByupali xapaéunapra xamma Tabuuii V3-y3uaad
6opysun (CnoHTaH) apa€HNapHH KYpcaTHIl MYMKHH.

Jleknn Gab3u wWwapouTaapAa peaKUusinH y €ku Gy Japaxana |

KafTap xonataa onu6 6opuuwr MymkuH. MacaaaH, KaWTMac YpuH onuil
peaKUHSACHHH

Cu?* +Zn— Cu4-Zn’t

raqibBaHHK 3jMemMeHTaa Gakapuwl MyMKuH (XII. 2-xucmra kapaHr),
YHHHT spuM 3gaementiapusa Cu?t +2 — Cu Ba Zn—2 — Zn*t
peakuusanapu 6opand. JAeMeHT TYFPUAAH-TYFPU yJaHraHia 3HTaAb-
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nust AH HuHr y3rapuitid GuiaH 60pyBYH KaHTMac XKapaéH Kedald.
Bymla ¢akat Tallku 60ocHMra HucbartaH Kapwu uHuwl' (y AH HuUHT
KufiMaTura Kupaiu) OGakapuaai.

OneMeHTAa 3J€KTP HUIMHH ONHUI Y4YH, YHra GHpOHTa ac606
(aBuraTesb, 3JIEKTp JaMna) yJaawl Kepak, OolKaua a#Trasia,
R Kapumauk ynaHduwd Kepak. Kapmuauk optH6 Gopuiud Ou.aH .
3JEeMEHTHHHT KyTGaapH opacujard KyuwlaHHll KaMaiu6 O6opaiu.
R—oco ra MHTHJATAHZA KydW/laHWU KyAa KamaHH6 KeTaiaHu, y 3Jje-
MEHTHHHT 3/eKTp IOpHTyBun Kyuura (JIOK) renr 6yan6 konaau. Arap
saneMenTHddr 3IOK pad uvekcH3 KHUYMK KHAMATra .- @apk KHJIyBYH
DKI0K ra sra 6yaraH 37eKTp TOKH MaHGauHM KapaMa-KapllH
iyHasuuwiga yaacak, apaéH TYFpH Ba TeCKapd HYHanuliapia
AHHAMHK MyBO3aHaT XOJ1aTHTa MOC KeJyBYH YeKCH3 KHYMK KHMEBHH
yarapuiiap GusnaH o1u6 GopunHiiH MyMKuH. TYFpu Ba TecKapu
XKapaéuaapHuHr 6up-6upuAaH BaKT GYyiAnYa axpaTHIraHIMlH aXaMu-
Arcu3. ByHnnah kapaéH ksasucraruxk ne6 artaanb, ynaa MyBo3aHaT
XO/1aTJaPHHHHF BAKTra GOF/IMK 3MAC/HIH ajloXula TabKHIUIaHAIH.
KBa3sucratuk )KapaeH cucTeMaaa Xam, atpod MyXuTaa XaM Yyara-
PHLULIAP XOCHJ KHJIMaiau Ba TabpudpH Gyiinua rep)uoduuauulc Kaiirap
(kBa3ukKairap) 6y.na11u ,

Xynau wydra yxinall, HCCHKJIHKHIIHT Kaltap y3aTH/HIUH TepMO-
cTaT Ba CMCTeMa opacHJaru Xapopatiap papku HyK gapaxkaaa KHYHK
6yJjras TaKAdpAardHa COAHP GYJIHIIH MyMKHH.

KynuHua KBa3ucTaTHK KapaéH UYeKCH3 CeKHH Oopaad, neb
airnwagu. By ¢uxkp KaTbuit 3Mac, y ¢paKaT TyuwlyHYa XOCHJ KHJHLI
yuyH alTHaraHaup. DyHHHr ypHHra »KapaéHHMHT [aBOMHURJIMrUra
GoFaMK Gy/siMaraH MyBO3aHaT XoJaTJapHHHUHIN YPHH anMalITHPHILH
XaKujaa randpusica TyFpu 6yiaanu. Tyaa kafiTap xkapaéH uaeajnauiTy-
puaran xapaéuaup. bup #fiyHaauwna Gopysun. 6yHaaH xapaéHia
KHMEBHH peakUHA XHcob6ura 6aXkapu/raH HUI 3Hr KaTTa KMiiMaTra sra
6yaniin MyMKuH 3Ad. DyHpail HLI CHCTEMaHHHI HWAAW KOGHJIHATH
ynuoBu 6Yaub, y maxcumar uw ne6 atananm.

H3o6ap xkapaéHia:

Ay iaxe. = Auumi waxe. T Auex. maxc. »

6y epaa: A, waxe — MaKcuman ¢oidaru uwe ne6 xaM aranai,
A ke vex— TAUWIKH GocHMra Kapuu Ga)kapuaras Hil.

Kumésuii Ba Tepmodunamux Kafitap XapaéHjap TyuwyHYaJapHHH
apajamiTipu6 1060pHLl KepakK 3Mac. Bupunuu xonaa apaéHHUHT
djHaruwu XaKnaa, HKKMHUHCHAA 3Ca yHH oH6 GOpHlll ycyau XaKuia
cy3 ioputuaagn. KuméBuit Kaltap XapaéH TYFPH Ba TeCKapH
fiyHaauuapaa Gopull® MYMKHH, JeKHH TEePMOAMHAMHK HYKTaH
Ha3apfaH xafitmac 6yaaaum (H2+ Cly peakuns xakuaa €sunrad
¢ukpaapra kapaur). TepmoauHamMuk Kaiitap xKapaéH pakaTt AMHAMHK
MYBQ33HaT Xolatjapiaa onH6 60puJHIId MYMKHH.

Huw, HCCHKAHK BR 3HTPONHS
Tepmonunamukauuur 11 KoHyHHAa TabKMANAHHIIMYA, KaiiTap
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KapaéHla HCCHKJMKHHHI (akaT GHp KHCMHM HIUra YTHIIM MYMKHH,
KOJIraH KMCMH 3Ca CHCTEMaHHHI HCCHKPOK KHCMJapHAaH HHcOaTaH
COBYKDOFHra HCCHKJMK TapHKacHaa ytaau. By xoauca anepeusarnune
couuruwy (Quccunayuacu) Aeiinnain. Xapoparaapaard ¢papK YekcHs
KHYuK 6yaranpa (Gy XoiAa HCCHKJHK y3rapMac xapopartia y3aTujalu
NefiHll MyMKHH) Xapaén KaHTap GY/HIUHHH 3C1aTHG yTaMus.

JKapaéHHHHr TYJAHK MCCHKJHIKH GHJIaH YHHHT H300ap-H30TEpMHK
XKapaéHjaru wWlira. YTHUIH MYMKHH GyJraH KMCMH OpacHAarH
6oraaHuIl

AH=AG +TAS (1L.10)

Tenrnama Guian udonanananu, 6y epaa -AH — KaiiTMac peakuus
HCCHKJHK 3¢deKTHra TeHr '6yJraH »apaéHHHHT XaMH HCCHKJIHIH;
AG — Kafitap kapaénaa ¢oiaajdH Hura YTHilx MYMKHH Gyarad
YMyMHi SHEPTHAHUHT. OHP KHCMH; y u3obap uwea KOOUAUATAUAUK,
H300ap 3PKHH 3HEPrHs €KH IPKUH IHTAJbIKHA Ae6 HoMAaHalH; XO3UPry
BaKTAa G yuyH l'ub6c anepzusacu neraH atama KaGyJl KUJIHHTaH.

I'n66¢c 3HEepPrHsICHHMHI KaMmaiimimid Xucobura cucreMa A, e wace
HIIHH Ga)kapraHu y4yH, yJjap opacHia — AG=A ,.: uac MYHOCA0aAT
maBxkynaup. TYAHK HMCCHKAUKHHUHT Gup Kucmu TAS 6yaub, kadtap
KapaéHJa XaM HuIra alianMainu, 6aJ1KyH HCCHKJNK KYPHHHIIHAA YyTU6
keraad {TAS =Q Kaiitap), yHu GorjaHran sHeprus ne6 ataJjaju.

By epra S — anrponus, AS 3ca HCCHKJHK KaHTap y3aTHAraHAaru
CHCTEMA 3JHTPONUSICHHUHT V3rapuiid. ¥ y3aTHJIA€TraH MCCHKJIMKHHHT
Xxapopatra HuCGAaTHra. TEHr:

Qmﬁrap
e 1(11.1 1)

Dueprusi Ba 3HTaJbNHsJap kKabGu 3HTponHsa S XaM XxoJar
(OYHKUMSACH XMCOGAaHaAH. DHEPrHsi CHHrapH 3HTPONMUAHH XaM S;--
—+ So KYpHHHIIHAA KEJTHPHIU MYMKHH, aJlOXH[1a XOoJaT/JaapHH XHcolra
aiMaraiia So= 0, WyHHHT yUyH 3HTPOMHSJIAPDHHHI MYTJaK KHHMaT-
JIapH Ma'biyM.

¥Y3-y3unan 6opyBun (Tabumit) KapaéHjap Xap LOHM CHCTEMa HIll
KOOWIHATHHUHT KaMaWHWH AYHWIHIIMAA CcoiHp OYynalH, SADbHH
y3-y3upan Gopysum xapaéuaa AG<<0. Wynnaét kunu6, AG Hunur
Muopacura Kapa6 »XapaéHHMHTr HYHaMMIUH aHHKJAaHaAH, abCovlioT
KuiiMaTH Gyiinya 3ca YHHHT. «XapaKaTra KeJATHPYBYH KyuH» €KH
«KHUMEBHH MOHHMJIMTH» 6aXONaHHILH MYMKHH.

F'u66¢c sueprusica G XaM XonaT (PYHKUHACHAHP, SADHH YHHHF
y3rapuiuu XapaéHHUHT #yaura 60FanK 6yamaiinn Ba lecc KoHyHHra
yXiwaul KOHYH €éplaMiia XueobaanHwx MyMKiH. Opauit MoaaanapaaH
GHpukMaJap Xocus Gyauiuuaard 'M66C SHEPrHACHHHHT Y3rapHIlH
AG? 3 Ba MOLIANAPHHHT a6COMIOT IHTPOMHAIAPH S%s aBBan 3caa-

TH6 YTHATAH TEePMOIMHAMHK >KajABajaJjapra KHpHTHJAraH. Peakuus
RaBoMHAA AGYg Ba ASYs NapHH, XYALH HCCUKIHK 30GeKTH AH jg

ka6u [(I1.6a) Tenrsiama Gyinua], XHCOGIa6 TOMHLW MYMKHH.
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FaznapHHHr KMMEBHIl NOTEHUHAJH, AKTHBJHKIH Ba
AKTHBJHK KO3(PPHUHEHTH

Xap KaHpait mogaanuHr I'mG6c sHeprusicu Gocim Ba XapopaTtra
Ky#uaarnya OGOFJaHraH:
dG= —SdT+ Vdp. (11.12)
T=const na .
dG=Vdp (11.13)
Arap kypu6 uakunaérrai momaaa uaeaa ras 6yaca, (1l.1) tenrna-
MagaH V HHHr KHAMaTuHH KY#Au6, Kyiuparu
dG=nRT (dp/p)

TeHrJaMaHH oJlaMu3.

Mogana ['u66¢ sHeprusiCHHUHT MyT/aakK KHAMAaTH HOMabJyM, LUyHHHT
yuyH UHTerpaall craHdapt Xonat Ae6 ataayBuu WAPT/IH TaHJAaHTaH
6olIaHFUY XonaTnaH GepHjaraH xonartraua oiub 6opusianu

G —G"=nRTin(p/p°) - (11.14)

ABBaJ afitunranuaex, p=1 at™ 6ocum (1,013.10° [1a) naru xonar
cTaHaapt ne6 Kabya Kuauuanu. Joeapupm Gereucu octuda fa4oscus
p/p" 6upaueu Typadu; yHMHr KuiiMaTH TauJaHaéTraH GHPAHKKA
6orauk smac. lyuusr yuyn (I11.14) ypuura

G=G"+nRtlnp (H.14a)
ne6 é3niu MymkuH, Gy epra p — ya4oB 6upaurn 6yamaraH 6ocum.

(I1.14a) TeHrnamanu Monbsaap codu 6yituua T=const Ba p=const
Aapiaa anpdepenunannab, Kyiuaard:

.'(‘g%)p_,=<660),,0 + RTInp ‘11.15)

TEeHFJIaMaHH OJaMH3.

Arap ¢akar 6urra Moaaa Kapab unkusaaérrad Gyaca,

(%g—) ;=W Xocuaacu Kumésuil norenyuan Aeiuaaly, y Xxamma rasra
p=const Ba T=const 6}"'Jlrauuﬂa wy rasjgad | mons Kymmuarania
'u66¢c 3HeprusiICHHHHT y3rapuumHu S'bHA MOJISIP Wl KOOHJHATHHH
6unpupany.

Ymympusnk MabHoaa | MOAb HHUHI HII KOOHJIHATH NOTEHUHANHH
udonanaiay (MHTEHCHBJIMK (aKTOpH), sibHH Kapa€H (MacaJgad,
KeHraidHil KM CHKHJIMLI) HHHT XapaKaTJAHTHPYBYH KyduHH Gearuyaii-
au. [TorenuuanHu mose nap coHura (Xaxm ¢akTopu) KynaitHpHu
6usaH yHHHr aiiHu Wy kmiimatia 6axaprad HIUH aHMKJAHAaOH.
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a3 apanawiMach KOMNOHEHTHHMHI KMMEBHI NOTEHUKANH

Arap 6upon 6up ra3s ¥3apo TabCcHpJalIHG KeTHLIH MYMKHH GyJiraH
6ouika rasaap GuaaH apaJailuraH Xoiga G6yjaca, yHHHT KHMEBHI
noreHuMa u w; Kapa6 YHKHAAETTaH MOLJAHHHT MOAb JIaP COHH YEKCH3
KMUHK y3raprauaa (1 mose ra xucobGsaHraH), WIyHHHTAEK, y3rapmac
xapopat, 60cHM Ba 60lIKa peareHT/1ap MHKAOpH (Tapkubu) y3rapmac
6yaranna, 6yTyH cucteMa (rasnap apajauiMaci) I'u66c Heprusacu-
HHHT y3rapuuldra TeHr 6yaaid, A'bHH

W= (00/0!‘1,—)”‘1_" (”lﬁ)
!
Ba OGyHra MOC paBHlIAA

“?= (6Go/ani)p0 T n (Il.lﬁa)

n  WMHOEKCH CHCTEMaHHHF n; JaH Tawkapn OoWwKa XxamMMa
KOMMOHEHTJIAPHHHHT MHKAOPH V3rapmac 3KaHJIMIMHHH KypcaTaau
(«koMnoHeHT» TywyH4acuHu 11.4 Kucmaan KapaHr).

Bouwikaua aiiTraHfa rasjap apajialiMacHJard KOMIOHEHT/NapPHHUHT
KMMEBHIl TMOTeHUMaNH WY KOMIOHEHTAaH siHa | moas MuUKAOpAa
apafaliMaHUHT LIYHYAJHK KYN MHKAOpHTa KYLIraHia yHHHT TapKubu
yarapMaca, OyTyH TypkyM ['H66C 3HeprusiCHHHHT Y3rapuuHHH
ndonanaitau (ysrapmac xapopart Ba 6Gocumaa). Kumésui noreHunan
napyuas MOAAp KATTAAUK XHCOGJaHalH.

(11.16) Ba (II.16a) Tenraamanaphu (11.15) ra Kkyiiu6

p=pl+ RTlnp; (11.17)

TeHrJlaMaHH OJaMH3.
u; KaTTaJMK Xapopar Ba GoCcHMra GoFauK Gyaca, uj— pakar

xapopatra Gorink. Bocum p=1 atm (1,013.10° [la) G6yaranaa
KHMEBHI NMOTeHLHAN Y3HHUHT CTAHAAPT KuAiMaTHHM n) KaGya KHJa-

Id.

IOkopu 6ocumnapaa ra3 Menaenees — KnaneHpoH Tenrnamacira
6yiicuumaiiau. By Xonga xaXM GOCHMHHHI Mypakkal ¢yHKuHsacHTa
aijlaHagM Ba YHM Fa3 XoccaJapHHH I0OKopH OocHMJapla amanuil
ypranuil acocHia TonmHIl MyMKHH. Peasn rasaap yuyH x3oGap Ba
KMMEBHI NOTeHUMANJap TeHrJaMaJapuHHHT COALa KYPHHHUIHHH
caksaab Koluw yuyH 6ocuM ypHura yuys4uaniuk (GyrutuBauk) f neb
aTajqyBYH KaTTaJHK Kyfunaau. By KaTraauk xonaTt napamerpaapura
6OFHK:

f=vp. ' (11.18)

6y epia y — y4yyBHaHJHK, QYTHTHBJHK (AKTHBJHK) KOI(PHUHEHTH,
y Fa3HHHT HaeaJl ra3jaH YeTJaHHIL XQTaTHHUHT YaA40BH 6yaH6 xuamat
kunaau. by kosdduuuenT xapopaT Ba 6ocuMra GoraHK Gyniand Ba.
Kuunk 6ocumaapaa | ra HHTHAALH.
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(I1.14) Tenrnmamajgary 6OoCUM ypHUra yYYBUAHJIHKHH KHPHTHO,
G=G"+nRTIn(f/f" (11.146)

TeHIIaMaHH OJIaMH3.

By epaa xam craupapt Xonar cu¢aTHia rasHMHr aTmocdepa
6ocuMuaary XoraTy Kaéyﬂ KHJIHHTaH, Oyuia ras yamm ufeals ra3aex
TyTaau (y=1), sibHH _p—l atm (1,013.10° Ia).

Byuna f/f°=v(p/p"). [/[° nuc6aThu rasHuHr aKTU ALY Nelnaa M
Ba a Ae6 GenrunaHand. AKTHBJHK, Xy[JAH aKTHBJHK KO3 (HUHEHTH
Kabu YauoB OupJurd GyamaraH KaTTajauK, YYyBUAHJAHK 3ca 6ocHM -
Gupaurura sra. Jlekun (11.14a) Tenrnmamanaru kabu

G= G"+nRTInf (11.14B)

ne6 ésunanu, 6y epaa f — ya4oB 6upaurk 6yaMaraH y4yBYaHJHK.

Xynau wyHaad #ya GunaH peasn ra3 KuMEBHHA NMOTEHUHAJHHHHT
uoaacHHH XaM onLl MyMKHH, 6yHaa 6ocum ypHura (I1.17 renrnama)
yuysuaHAuK (€KH aKTHBJIMK) KHPHTHAaAM (KaTTaJHKJapHu XHCo6.1ab
YHKApHLI yCcyJJJapuHra TyXtaMaiMH3):

wi=p’+ RTInf,=p + RTlng; . : (11.17a)

Xatto 50-10° Ila 6GocuM ocTuAa XaM KHAHH CYIOKJaHyBYH
_Fa3napHu XoccallapH XKHXaTHAaH WieaJ rasjlapra siKuH jeca 6ynanu
Ba LIYHra Kypa XxucobiapHu ulean rasiap yuyH KeNTHPHG YnKapuarat
TeHIrMaMajap épramMuia oiub 6opca 6yaanu, ssibHH a=p 1e6 Kabya
KHJIHLI MYMKHH.

IpUTMa KOMNOHEHTHHHHT KHMEBHH NOTEHUHANH, AKTHRJIMUIH
Ba AKTHBJHK K03 PHUHEHTH

(I1.17) TeHrnamaHu cylOKJHK OHJaH €KH Xap KaHOall KOHUeEHTpa-
uusgard 3puT™Ma 6uaad, Wy KyMaaaaH, TYHHHraH KpucTaanap Ouniax
MyBO3aHaTAa TypraH TyHuHraH OyFra Xam TaTOMK KMJHII MYMKHH.
byHznai MyBo3aHaT/iap/ia 6yFHUHT KAMEBHH MOTeHLHAIHN CYIOKJAHKHHHT
KUMEBHH noreHuuasura teHr (I1.4 6yaumra kapaur).

Byr Gunan myBosaHaTAa TypraH sikka i CylOK MoAajaja

W=y =0+ RTIp (11.19)

(catp octHaard «0» WHAeKC To3a MOLAAHH KypcaTaiu).
By epna p;o xapoparra 6orauk 6yJany.
AllHaH Wy MoAAaHWHT Y3H YYYH. 3pHTMaja:

=u*" =u g+ RTInp, - (11.20)

3pHTMa __

W

(I1.20) tenrnamapau (I1.19) uu adhupu6, 1 moas TO3a MoamaHU
JpuTMara yTKasull GusaH 6OFJIHK 6yarau KHMeBHH NOTeHUHaJAHHHT
y3rapulllHHH "aHUKJAHMHU3:

pIPTa ?.%O.K =RTIn(p:/p, y)
36
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ByH}laH MOAJAHHUHT T)'HHHFaH éKH TYHHHMal"aH 3pPlTMallaFH
KHMEBHI noreHuHa 4

pP = w0+ RTIn (pi/ py o) (IL.21)
ra TEHMVIMIH KeJuO 4HKalu.

(11.20) sa (I1.21) Ttewrnamanapaa p; 3puTMa XapopaTtu Ba
KOHUeHTpaluusichra GOFJIHK 6Yaann.

Hpean ra3 tywyHdacu OujiaH Oup Katopaa udean Ipurma
TYWYyHYaCHHH XaM KHpHTaMH3. Arap 3puTMa Xoccanapd yxwalu
6yaran Ba Oup-Oupuaa 4YekCH3 3IPHH oJaAuradH CYIOKJAHK/IApAaH
TawKua Tonran 6yica, 3puTMajary 3appavaniap opacHEArd TabCHP
KyuJapH To3a CylOKJMKRapAard XyAdd WyHAad KyuyaaphaH aiTapJu
dapk kuamainm. Bynna spuTMa XocuJa OVIAMINIH HCCHKJHK 3¢ deKTH
6usnan GopMailli Ba YHHHT XaXMH KOMIIOHEHT/Iap xa)KMJ]aanHHr
AHFHHAHCHTA TEHT.

\ Byunail spuTtManap uieaJ spuTmMajap aAefnjann Ba KOHUEHTPaUHs-

JAapHUHT XaMMa coxacuaa Paynb KoHynura GyHCHHAAH: 3pHTMA
HcTaraH KOMIOHeHTH OyFHHUHT 60CHMH LIy KOMIOHEHT TO3a Xoa4aru
6yru GOCHMUHH YHHUHT 3puTMaaaru® X; monsip yayud KynaitMacura
TEHT:

pi=pi. oX. (11.22)
(11.22) mu (11.21) ra Kyiiu6,

p,’""’“" uy "+ RTinX,

TEeHrJaMaHd alaMu3 €KW IOKOpPHAATH HHAEKCAaPHHH TYLIHPHO é3cak:

u.:=p.;o+RT|nX,~. (1123)

By epaa «3puTyBuH» EKH «3pUTUIraH Mofda» Ae6 aifiTaiira Xxoxar
KOJIMaHAH, YYHKH 3PUTMaHUHI HKKajJa KOMIOHEHTH XaM OHp XHJ
- XoccaJjapra sraaup.

‘ KynuHua 3puTMaNap Houaeast CHCTEMAJapHH TallKWJ KHJalH,
yJ1apia TypJiu XUHCJAH 3appayanap opacuigard TabCcup -Kyuaapu Gup
TypaM 3appayajiap opacMiard TabCHp KyWwlapHiaH Ce3Haapiu
tdapkaananu.. Houpean spuTMmanap xocua . 6ynaértrania, oaataa
HCCHKJIHK 3 deKTu Ky3aTuaai Ba IPHTMAHHHT 'Xa’KMH KOMIIOHEHTAap
XaXXMJIaPHHHHT AMFHHOMCMra TeHr 6yamaiau. Bynna#t sput™manapia
KOMIIOHETJIAPHH <«3PHTYBUH» Ba <«3IPHTaH MOAJAA» Japra a)kpaTil
makcaara myBodukaup. Houpean sputmanapaa Pay/ib KoHyHu
KOHUEHTPaUMSIHMHI XamMa coXaJjapuiaa 6axapuiaMailiH, aMMoO Xyaa
cyloaTupuaran (3puTyBunra HucH6aTaH uaean GyaraH) spuTmajapaa
Kyanauuauiun MymMkuH. Yena Xi—1 na pi=p;oXi. (Mkku komno-
HeHTJIH 3pHTMaa | HHJeKCH 3pHTYBUHra Ba 2 HHAEKCH 5pUraH Mojjaara

TaTOUK KHJIUHALH).
* KOMNOHEHTHUKT MONIAP KHCMU WY KOMAQHEHT MOAb NP COHN N, HuHr Xap KaHaai .
cucTeManard yMyMuii Mo46 NAp COMH Yn, ra uucﬁa'rura Teur a7
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IOKopn KoHleHTpauWsaH 3pHTMaJjapia KoMmnoHeHtiapra Payab
KOHYHHHH KYnaa6 6yamaiian, p;/pio HHCOAT 3Ca MQUISIP KHCMAAH KaTTa
Ba KHUHK GYauiin MyMkuH. Pean sputmanapna Oy nucbat 3putma
KOMIOHEHTHHHHI aKTusauzu a; 1e6 atanand:

p,'/p,"n =4a; (11.24)

FasHHHr aKTHBAHMH XYAAM 3PHTMA KOMMOHEHTHHHHI AKTHBJHIH
KaGu Huc6at GuaaH udonanaHanu. JlekuH rasnapaa p,/p’— ra3 6o-

CMMHHHHT cTaHAapT 6ocumra HucGaTHHH Hdoaanaiiau, IpHTMaapia
3ca pi/pio—i KOMMNOHEHTHHHI 3PUTMa yCTHZArH GyF GOCHMHHH LUy
MOLJaHUHT To3a Xonjard 6yf 6ocumura Huc6aTHHH KYypcaTajH.

KOMMOHEHTHHHT a; aKTHBJIHTH ¥;X; KynadTma 6usaH ndonanaHanu.

Vi aKTusAuk Kodppguyuentu ne6 artanagd. Y pean 3puUTMa
KOMIOHEHTH XYJKWHHHHI HAeaJ 3pHTMa KOMIOHEHTH XYJKHIaH
KaH4YaJ/JuK HYeTJAaHWUIUHHY KYypcaTaau. AKTHBIAHK KO3(DPHUHEHTH 3PHT-
Majard Ly KOMTIOHEHTHHHF MOAAp KOHUEHTpauHusacHra OOFJIHK
6Ynanu. ' )

(11.24) myHnoca6atHu (11.21) renraamara Kyiicak, pean spurMana-
TH [ KOMINOHEHTHHHHT KHMEBUA NoTeHUHalH HPORAaCHHH OIaMH3:

M1=p,,"()+erna1=pi'o+RT|n?iX,', ’ (1125)

Fa3cuMoH Moananap CTaHAapT XonatJapu Kabu 3pHTMa KOMMo-
HEeHTJIaPMHUHI CTaHAApPT XoiaTJapH AeraH TyWYHYaHH KHPHTaMH3.
(I1.25) tenrnamara GuHoaH, arap y;=1 6yJsca, 3pHTMa KOMIIOHEHTH-
HHHI KHMEBHH MOTEHUHAJNH 11y MOMULAHKHT To3a Xonaard (Xi=1, mi=
= w;0) KWMEBHH noreHUnanura teur 6ynaau. By wapr (yi==1) unean
IPHTMAHHHT HCTAJITaH KOMIIOHEHTH YUyH Gakapunaau, XyAAH WyHAAH
CYIOJITHPUATAH peall 3pUTMaJapiard 3PHTYBUH Y4yH XaMm Oy wapt
Ga)kapunaau, YyHKH IOKOpMAa Kalx 3TuAraHupek, X;—1 6yaranuna
3pHTMa 3pUTYyBUHTra HucGartaH uaean (y,=1) Gyaraau.

Bup-6upnaa dekJaHMaraH paBdlUAA 3PyBYH CYIOKJHKJIApIAaH
TAWIKH/ TONMraH 3PHTMAHMHT HCTAJATaH KOMMOHEHTUHUHZ CTAHOApT
xoaaru cugparuda aroxuda cyrok moddanune alnan wy xapopardazu
xoaatu Kabya KUAUHEAH. .

Y xonma wkopuaa kypcatunrawu Gyitnua, y=1 Ba a=
= X;==1 6ynanu. Bynna p;o crannapt noresuxan p’ MabHocura sra

6yaanu:
w;=py + RTlng; o (11.26)

By ndoaa p! Hu rasHuHr craHaapt KuMEéBHii noreHuWaau GuaaH

aiifHufnawTHpul Makcaara myBodpuk 3Mac [(I1.17 a) tenrsamara
Kapasr] .

MoaaaHuur sputmanara aktusauru (11.24) undona épaamuna
tonuaaau. Ly udonanan aroxuda (undusudyar) cyrwox moddanune
akTusaueu Gupea Tewz IKAHIUTH KeJaub UMKaH.

-
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lyura yxiauw MyJjoxasaJsapHu KaTTHK 3puiTMaJgaapra (...-6eraaru
IX.4 6yaumMra Kapanr) kyaaa6, kpucrasnr modoa aroxuda Kijpunuuin-
Oa crandapt xoaatda 6radu 8a yHune akTudaUueU 6upea TeHe 6radu,
JeraH XyJocara KeJHil MyMKHH.

KaTtTuk MomianapHHHT CYIOKIHKIapAari 3pmmanapuna 3PUTYBUH
YUYH CTaHAapT XxoiaT cudatuia To3a MOAAAHUHT XOJNaTHHH KOJI AU PHIL
MaKca/ra MyBodOHKIHP. AMMO, 3purad MoJia yuyH cTaHAapT XOJIaTHH
Oyujaai Tanaaul KyJai 3Mac, YyHKH KaTTHK MOAJaJapHUHT 3pyBUaH-
JMTH yerapajaHrad Ba X—1 jga sputma maBXya 6Yamaiad. XyanH
WyHAa# YeKCH3 CYIONTHPHITaH 3PHTMA XOJMIATHHH XaM CTaHAapT XoaaT
cuatnia Kabys KHIHI KyJaai smac. ByHiait sput™Mana v2—1, aekuH
Xg—O Gyiragu y4yyH KMMEBHII TNOTeHUHAN MaH@HR UYEKCH3NHKKaA
afiiaHaZH Ba YHM aHMK/Iab Oyiamafiu.

Ipucan moddanune crandapr xorars cupatuda bepurzan xapopar
8a 6ocumia §aunu udeas 3purma Kabu tyrysuu GUPAUK KOHYEHTPA-
yusau (KOHUEHTPAUMANAPHHHT alfHH OHp WKajaackaa YauyaHraH)
aunorerux (xaéaull) 3puTma TAHAQHAOU.

Crangapt xoiaT cugaTHla HCTaJraH XoJaTHH TaHaab oauuw
myMmKuH. [LyHuHr ydyH Oup Xua makcaanaap yuyd -6oluka cTaHaapt
(MacaJiad, TYAMHIaH 3PUTMa KU XOXJaraH KOHLEeHTPalUUANH IpHTMA-
Jap) XoiaTaapiaH (oitiasaHHIan.

Onataa, KOHUEHTpalHAJaPHUHT KyHuaaru un(aJla.napu HlLJaTHAA-
LM MOAAA6 KQHUEHTpallus (m — SPUTHATaH MoMAaHWHT | Kr
3PUTYBUUATH MOAL JAP COHH);- MONsIp KoHueHTpauua (C — 3puTuaras
MOLJAHHHT 1 J1 3pUTMala moAbAap COHH), MOAAP KHCM LIKanacH

(X2 — 3pHTraH MOANA MOAbJAD COHWHHHT 3pUTMadard yMyMHH
MOAbJap COHHMra. HucbaTH). '
CTaHAapT XQIaTHUHT Tabpudu 6Yitnua 6up GUPIHK KOHUEHTPallusI-
Ja Ba y=1 Oyarannaa OGapuya XapopaT Ba GocHMJapia spuraH
MOIIAHHHT AKTHBJAWUTH Oupra TeHr G6GyJaidH, S'bHH - 3DHTMA yzmm
uieanex TyTaaud. bynaa peas spuTMaAa 3pHrad MOLAAHHHT KHMEBHIH
noreHUMas ¥ p OuyiaH CTaHAApT XolaTAard KHMEBHHA NoTeHUHad
opacuaard thapk (Monaib KoHUeHTpanusasa udoaaaaHrat)

n—pu 0 =RTln(a/a0)=RTln(vmm/m0) ,

Oy epJ.la a’=m’=1, uyHku y P=1.
Exu

p=pl+ RTIn (y,, m/m°).

DpUTHIraH MOLAAHUHT KHMEBHH NOTeHUHAH, MAablAyMKH, KaHaak
KOHUEHTPallus WKaNaCHHU TaHlallra 6OFIMK 3Mac, JeKHH cTaHaapT
KUMEBHH IMOTEHUMAJ, AKTHBJIHK Ba aKTUBJHK Kostpqmuueﬂm KOH-
ueHTpalus KaHAail Gupinkaapia uonanaHranaurura 6ormK 6yaa-
IH:

' Vo M Y. v, X
pe=pd 4 RTIn—"— = )+ RTIn— = u}+RTln._;0__ (11.27)
X m c
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n® Ba akTHBAHK Kostpq:uuuenmapnnunr KOHUEHTpaLusl GHPJIUIHHH
TaHJalira OGOFJIHKJHTUHW. KYypcaTHIl MaKcaauaa Oy KaTTaJddkJap
TETHLIJIM CaTP OCTH HHAEKCJAapH, GuaaH E3Harad.

Jlorapugpm Oenrncu octuaary OGapua MaxpaK KuiMaTaapu
cTaHAapT XoadaTaapaa 6upra teHr 6ynany, wyHuHr yuyH (11.27) Tenr-
JaMa, odaTha, KyAnaaru KYpuHuLIAa €3uJaju:

p=ul + RTIny,, m=pd+ RTIny.c = p%+ RTIny,X. (11.28)

AKTHBJHK KO3 PHUHEHTH Y140B OHpAUTH GYamaraH KaTTHAHKAHD,
3PUTMaJapHHHT aKTHBJHIH 3Ca KOHIEHTpallksi GHPJHrHAa YauaHaiH
(Monsip KUCMJIap LIKafacuaa yauoB 6upaurd #yK). JleknH wyHu énna
TYTHW 3apypPKH, A02apupm Oeseucu octuda Ooumo §jaruos bGupaucu
6gamacan AKOHUEHTPAYUA éKU aKTUBAUK Typadu YYHKH y CTaHpapT
OUpJAHK KHHMATH YYYH OVIHHTaHAMP.

SNeKTPONUT 3pHTManap _yuyH (1L 27) Ba (II. 28) renrnamanap
ypuHAN, JIEKHH 3JeKTPOHEHATPANAMK WapTH aJoXulda HOHJAPHUHT
AaKTHBJIMFH Ba AKTHBJHK KO03(pQHUHEHTHHH TakpuGajad aHHKJalra
HMKOH GepMainH.

[UyHunr YHYH QKTUBAUK, QKTUBAUK Koathguyuentu 8a rcouqeurpa-
HUANAPHUNE JPTA4a WOH KaTTaAuKAapu Oe2ar TYLLyHYAJNADH K1 PUTHI-
raH. Ypraua HOH KaTTaJHK aJOXHIa HOHJApDHHHI YpTa reoMeTPHK
KaTTaJuKaapuian n6opat 6yaunb, 4 uHaeKkcH GuaaH bearuaaHaiu.

Yuaa spuT™Manaru 3/eKTPONIHTHHHT KHMEBHH IOTEHUHAH

p =’ + RTIna: = p° + RTIny.ma . (I1. 29)

TeHrj1aMa opkaJju Hdonananaau, 6y TeHrJamaja:

ay = (av_l'_" a~)"" yprava non AKTHBAKK, (11. 30)

= (y v.7)Y” ypraua non aktuBAMK KosbdHUMEHTH, (11. 31)

m, = (mv_,'_" m Yy = m(v:‘_* v =) ypraua non monainnuk (I1. 32)
(uyHKH mY. = vym Ba m_ = v_m).

By Tenrnamajapaa v, Ba v_ — 3JeKTPOIMTAAH a)KpaiafuraH

KaTHOH ‘Ba aHUOHJAD COHH: v = v4 -+ v_.
X 03upru BaKTAa 3JEKTPOIUT S3PHTMaNaPHAA aKTHBJIHK K03 duuu-
eHTJIapHHH KyHuparuya Genarunair Kabysn KuJIHHTaH:

KoHuenrpanusa udosacu ¢ m X
AKTHBIHK KO3pPHLUMEHTH yo . = fx

ByHna [ HH, olaTAa, payuonas, ¥4 Ba Y. JapHH 3ca raxpubasull
aKTHBJIHK K03 PHUKEeHTNapH AelHall (Y4 — MOIIb, Y . — MOISAP).
MatbayMorHoMadap/ia 3puTMaNapHHHT Xap XuJ KOHUeHTpauusaa-

40

www.ziyouz.com kutubxonasi



puiary yprada HOH aKTHBJHK KO3(pdULHEHTIApH KeJTHDH./IalK.

HlyHna# Kuau6, 3J1eKTPOIHT IPUTMANAPHHHHT CTAHAAPT XOJIATHHH
aHMKJalUAa Ty3aTHLI KHPUTHJHILIK Kepak: crandapr cugparuda fprava
UOH MoaAAAuU (MOAAPAURL, MOAAD KUCMU) 8Q JPTAHA UOH QKTUBAUK
Kospuiyuenty 6upea TteHe Oiacan eunoretux (xaéauid) udean
SPUTMAHUNE Y 0AATU Tanaanadu. By TyliyH4ya xap KaHza#l xapopaT Ba
GoCcHMAapna XaM ¥3 KyuuHu cakjaab Koraiu.

Craupapr xonatia a, = l. JleknuH y.m . KynairMmacu 6upra TEeHr
Gynran peas 3puTMaHMHT GyHAa# XolaTh CTaHAApPT XHCOOG/JaHMaHIH.
CTaHnapT xonataa my = 1 Ba yy = 1.

PeakuusiHHHT H30TepMa TEHIJaMacH

Arap kuMéBnit peakuus yarapmac 60ciM Ba Xxapopatiaa 6opaérraH
6ynaca, 'n66¢ 3HeprUAACHHHHr V3rapuilH peaKUHsiHUHT TabHaTura,
peakuHsira KHpHLWaéTraH MoAJaNap Ba peaklHs MaXcyJloTJapH
TapKHOMHHHI Y3rapuludra GorauK 6yaanu.

I'n66¢ IHEPrHACHHUHT TYMMK Y3rapulluHy Xap 6np MOLda MOJIbJap
COHHHHHT ysrapuumnau Keaqub YHKKaH XyCyCHH y3rapuumapﬂuﬂr
AMFHHAKCH XOJIHJA KYpCcaTHIU MyMKHH:

AG, r= Y (0G/om), 1 dn; = ) wdn;. : (11.33)

Tyraananrad yarapulunap yuyH
AG = Jpdn . (11.34)

le6 634l MYMKHH.
MacauJas,

VA, + vgB = vCC + vpD

peaxunﬁna ABaB ‘MOJlaJlaPHHHT V4 Ba Vg MOAb U nyKonaau, C Ba

Il MosnanapHUHT v Ba vp MOAb U naigo 6yaanu, AbHE Any = — vy

Ang = —vg Anc= v¢ Ba Anp = vp
Hlyxnait ‘Kuau6,

AG, 7 = ugv¢ + mpvp — HaVa — KgVs; (I1.35)

s (11.34) Tenrnamamarn  YwAn; Kynaitvauudr - anre6pank
RUFAHAMCHAHD. :

Peakuus KaTHaYH/IaPUHHHT KUMEBHA TOTeHUHA/aDH ypuura
ynapuunr (II. 17a) éku (11.26) Tenriamanapaard KHHMatiaaphu
KY#HO,

V \Y D

a

D

AG, ;= Mc"c + P«DVD - l‘AVA - “B"B + Rn" 8

“A ag

€KH

Yc Vb
.ac ap
. ay ag
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TEHIJlaMaHK olamu3, 6y epaa
0 0 0 (] 0
AGr = pcve + Hp¥p — Bavy — Wgvg

Peakunsa y3-ysunau Gopranujga cHcremanuHr I'm66c 3Heprusicu
KamMasiiH Ba MYyBO3aHat XONaTHAA MHHUMaJa KWHMaTra 3SpHllajH,
GyHAa YHHHP Y3rapuuld Hoiara TeHr Gynanu.

AG, ;= O ne6 Kabya KHJHO,

V¢ ]

ac, MyB ap, wyn
VA vB ’

a,, Mys ag MyB

AGY = —RTIn

Ky#ingarn Gearunaiunaptu

aCS MyB aDl? M)’B/aAf MyB aB’?u =K B (11.37)
KHPHTHO

AGY = —RTInK, (11.38)

HH OJIaMH3. :

By udonana K. KatTanmru Ma3Kyp peaklUusi yuyH afiHu Uty
xapopatia JAOMMHI OYJamu, :y MYBOSAHATHUHZ TepMOOUHAMUK
KoHncTtauTacu pe6 atananu. TepmoomHamHk KoHcTaHTa Homacura
KMUPYBYM aKTHBJHK/IApAa Y/a4OB GuPJAHTH 6yaMaiian, WYHHHT YYYH
K, — yauos 6npm4ru 6y.n~1araH katrdauk, 0y (l1-38) TenrnamaHn
Ko = exp(—AG"/RT) kypuHuija é3raHuMu3ia XaM KYpHHHO Ty-
pubau.

(I1.37) tenrsama Maccanap Tabcupu KOHYHHHH Hpoaanafm:
MYyBO3aHT XouaTaa Gepu/raH Xxapopataa OXHPIH MOAAAJap aKTHBJHK-
NapHHHHT Kj’/naﬁTmacuﬂu 6GOlIAHFHY MOAAAJAap AKTHBJHKJAPHHHHT
KynaiiTMacura HucGaTu yarapMac KaTranukaup. bapua aktupauKiaap
CTeXHOMETPHK KO3((HLUHEeHTIapra MoC paBHluAa Aapaxara KyTa-
pHJATaH.

(11.38) tenrnamanu (I1.36) tenrnamara, Kyiu6,

. al
AGy7 = —RTInK, + RT In o az” (11.39)
P V4 VB
aA aB .

HH OJaMH3.

(11.38) tenrsiama xamMa OollnaHFHY Ba OXHPTH MOJJLAJapHHHT
aKTHBJHKJIapu Gupra TeHr 6yauwn wapty 6axapuiaraiyia 6epuirat
peakuuss ['n66¢ SHePruACHHUHT )"lsrapumuﬂn XapakTepJja#iH,
(11.39) Tenrnama 3ca Xap KaHna akTuBaWK/Idpaarn 'n66¢ sHeprus: .
CHHHHT Y3rapullMHH KypcaTaiu. By TeHrnamanap kumésuid peakyus-
AQPHUHE u3orepmasapu Aeb aranaiy.
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I'n66c — leabmronbl Ba #3obapa TeHraamanapu

Ka#itMac »KapaéHHHHI HCCHKJMK 3(@eKTH, CHCTeMaHHHT HIL
KOOUJHATH Ba peakUdss OopaéTranaa y3aTUaaéTraH HCCHKJHK
opacugaru GoFnaHnwnu nomanosun (I1.10) tenrnamann AG =
= AH — TAS KypuHHIUIHAA E3HLI MYMKHH.

(11.12) tewrnamanan p = const 6yaranga (0G/3T), = —S Ba
d(AG)/dT = —AS SKaHJIUMH KeAH6 YnKaju.

(IL.10) TeHrnamara terntsid ¥3rapTupuiy Kuputu6, I'm66c —
e ibMrofbl TEHTIAMaCHHH O/1aMH3:

AG = AH + T—d‘ir- (AG) . (11 40)

AG HuHr XapopaTtra GOFNRKJIMTHHY (aKaT 3HTPONHAHHHT Y3rapu-
Wy GujaH 3Mac, 6aNKkn HCCHKAUK 3¢pdextH AH Ouaan xam 6oraall
Makcaara MyBoduk 6ynsann. ByHuur yuyn AG/T uucbathu x.apopaT
6Vitnua audoeperinaliaiMus.

d (_A_G_) _ Td(aG)/dT — AG

dar\T T2
éku
d (AG\ —TAS —AG
dr( T )‘ T2 ’
6yugan (I1.10) Tenrnama acocuia:
d [AG AH : :
2 (_T‘)= -5 - (11.41)

(11.38) Ba (I11.41) Tenrnamanap épaamujia MyBO3aHAT KOHCTaHTa-
CHHHHF XapopaTra ﬁomumuruﬂu tonuit mymkus. (I1.41) Tenrnamara
(11.38) Tenrnamanaru AG” wu Kyiu6,

dinK,/dT = AH°/RT? (11.42)

TeHraMaHH olaMu3 éku y = | Ba @ & p Aard Xyaa Kartra 6yamaran
6ocumnapaa

dinK,/dT = AH/RT?, (11.42a)

6y epana K, — mapunaa Oocumaapaa udonaiaHraH MyBo3aHaT
KOHCTaHTACH.

MyBosakaT KOHCTaHTaCHHM RNapuuan Oocumsaapaa Hdonanaa-
érranja, yHra Xxap OMp rasHHHr ya4oB Oupauru GyjimaraH napuuaJ
6ocumMapH KHpHLIMHH 3CAaH YHKapMaciuK Kepak (34 6eTra KapaHr).

(11.42) [ékn (11.42a)] Tenrnama kumésuil peaxyus uszobapacu neb
atananu. By Tenrnamara peakUHSAHHHT HCCHKJIHK 3P deKTH (3HTANbIH-
sHUHT Yarapuwn) AH” kupaau, y Xapopatra 6oFaHK. XapopaTtaapHuHr
KHYHK OpaJ/IiTHAa HCCHKJHK 3PdeKTH XKyJa KaM y3rapraHjauru yuyH
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yHH poumuil geinit MymkuH. Ulynaa# skan, (I1.42a) rtenraamauu
HHTerpaJiiacak,

IgK, = —AH°/23RT + const = A — B/T (II.43)

keau6 uukaaM, Oy epma A = const; B = AH"/ 23 R <=
= AH’/19,15 (R = 8,314 XX/monb - K).

(I1.42a) tenrnamanu T) aaru K,; aan To naru K,,2 ravya opanxkiaa
HHTerpaJlacak KyHHAaru

K AHNT, — T .
lgp2 o A T2 — T (11.44)
" K, | 19,157, T, )

udosa xeaub unKai.

(11.44) Tenrnama KyiiHaaruaapHu xucobialira MMKoH Gepaiu:

MKKHTa ¥3apo fAKUH 6YJaraH xapopat/japia MyBo3aHaT KOHCTAHTA-.
CH aHUK OyJraH peakUHSHHHT HCCHKJAHK 3D (eKTH;

arap 6ouwlKa GHpop XapoparTaard MyBO3aHaT KOHCTAHTaCH MablyM
6yaca, GepuaraH xapopaTiaru MyBo3aHar KOHCTAHTaCH Ba peaKuus-
HUHT HCCHKJIMK 3 PeKTH.

(11.37) — (I1L.39), (11.42), (I1.44) Ttenrnamanap Xap TypJH
KHMEBHH MyBo3aHatTJapra, XyCycaH, S]eKTPOMMT 3pHTMajapiar
MYBO3aHaT/ap yuyH KYJJaHHJH UK MYMKHH (MoneKynaJlap Ba HoHaap
ypracuia Xam).

11.4. THBBCHUHI ®A3ANAP KOUJACH

XaKukuii IHHAMHK MYyBO3aHAT XKapaéHHUHI TYFpu Ba TeCKapH-
Wyuanuunapaa 6up xua TtesnukAa Gopuiud GHaaH TaBcu@UaHalH.
Illydra xypa, y3rapMmac Tallikd IapoMTAa MyBoO3aHaTAardH CHCTeMa
BaKT YTulIKM Ounan VYarapmaiinu. YekcH3 KHYHK TalUKWM TabCcUp LIy
OHJa8K CHCTeMaa YeKCH3 KHUHK y3rapuiusapra cabab 6ynaau; TallKu
Ta’bCHP TYXTAaTUAraU, CHCTeMa ¥3-Y3WAaH aBBaJ/Ird XoJaTHra Kauraau
(6y xoaucara peaakcayus JeHnnain).

XakuKuii MyBo3aHaT Xxonatuaa 6yaran 6epk uctemara TEePMOAH-
HaMHKaHHHT 2-KOHYHH MaXxcyau 6y.aran I'ubbcuune asarap Koudacu-
HW Kyajall MyMKHH.

dasanap renwrgamacu (KoMgacH) MyBO3aHaT X01aTHAATH CUCTEMaA-
Na Heuta (pa3aHUHr Oupraamkia MaBXKyl 6}'.}18 QJIMIL LapTJyapuHU
aHuKJalira UMKoH 6epajid. ,

Ky#inaary TabpadHu KupUTaMH3.

Xamma XaxXM djeMeHTaapuaa O6up XU KHMEBHI Ba TepMOLHHAMHK
xoccanapra sra 6yaran, 6olika dasanapaaH yerapa cMpTIapH Gunan
a)kpatuaral OUp KUHCAHIHK paga Aekinnann. Pa3a akpuM KucMaapra
OVJUHHIUK MYMKHH, JiekuH Oy cucremanard ¢asanap COHHHH
Kynafitupmaifiay. Macaaas, OW TySHHHHT TYAWHTaH 3pUTMacu
COMHHraH uiaull Ty6uia ucraarad MHKIOpPAa Ty3 Ba 3PHTMa yCTHAarH
GyFHHHT MUKIOPHIAH KaTbu Ha3zap, 6u3 OuTTa KpucTas, OMTTa
cyloK Ba 6utra Gyr (hasanapura sra Gynamu3. by epaa kpuctajsa Ba
6yF ¢asanap — to3a (6up KOMnoHeHmu), 3pUTMa 3ca apaiaw (Kyn
KOMITOHeHTIH) ¢a3a.
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Butraaan Kyn ¢asara sra 6y.raH cuctrema eerepoeer ae6 atanaju.

CucTeMaHd TalllKW KHATAH Ba 'yYHAAH Tallkapuia O6apkapop
MaBXya GYJa olaauraH 3appa TypJapHHHHT COHM TQUIKUA KUAY84u
moddaasap cowu pediunagd. Ol TY3HHHHT CyBJarH 3pUTMacdia
3appayuajapHUHT KYI TypJAapyHHA CaHall MyMKHH (CyB, Ty3 MoJleKyJa-
Aapu, Nat, Cl—, Ht, OH ™ sapHuHTr ruapaTiaHrad HoHJapu). Acauna
3ca cucTeMaza paKaT HKKMTA TalKHJI KHJIyBYH MoAAa Gop: CyB Ba oLl
- Ty3W; yJapiaH Ly CUCTeMa TalUKHJ TONFaH, YyHKH I0KOpHAa alTHITaH
MOH/IaPHUHr OGHTTaCHHH XaM CHCTeMalaH a)KpaTHO OVIHIU MyMKHH 3Mac.

CHcTeMaHHHI MYCTAKHJ TalKHA KHJAYBYH KHCMJIapHra Komno-
HenTAQp [Hefinjanud. MyBo3aHaT XoJaTHAArH CHCTEMaHHHT Xamma
tasanapuHH XOCHJ KHJWLI YUYyH eTap/au OF/araH TallKHi KHJAYBYH
MOJAaJlapHUHT 3HT KUUHK COHHTa KOMNOHenTAap Conu Aeb aTanany.

Arap cucTeMaHH TalUKWJ KUJIYBYH MOAAaJiap opacHla Xeu KaHaaf
KUMEBHH peakuusjiap cogup Oy/iamaca, yHAA KOMIOHEHT/ap COHH
TalWKKHJ KUAYyBYH MOAAAap COHWra TeHr 6ynamn. Kumésui peakuus-
Jap MaBxyld GyaraHuna 3ca, KOMMOHEHTAAp .COHH MabiayM GHp
tasanars MoanatapHHHT KOHLEHTpalusicHHi 60F1a6 TypyBUH TEHrJIa-
MaJlapHUHT COHUra Kamasid (Maccajap TabCHPH KOHYHH Ba
Gowkanap). Kylinaa KoMmoHeHTJap COHHHH Xucobjaw GyAuua
MHCOQJIJIap KeJTHPHJTaH.

CHcTeMaHMHI XO1aTHHU aHHMKJAa6 GepyBud Ba yHAard ¢asagap
COHYHM Y3rapTHpMaciaH TypuO, HcTaraH4a ¥3rapTHPDHLI MYMKHH
6y/iraH TEPMOAHHAMHK NMapaMeTpJap COHHTA IPKUHAUK 0apaxcarapu
COHU Jednaaju.

daszanap TeHraamacu GepuiaraH MyBO3aHaT XoJlaTHAArH CHCTeMa-
1a 3pKHHJIMK JlapaxaJjiapi COHH, KOMIIOHEHTIap COHU Ba (pa3asap coHu
opacuia GorjaHMUl YpHaTaiH.

Tenrsamand KenTHpu6 YHKapHIl yuyH (ajrebpanal 6u3ra MabiayM
6ynraH) TeHrjJaMaJiap CHCTEMACHHHHI XoccacHAaH ¢oilanaHca
6ynanu. By xocca 6yiiMua arap ysrapysuujap COHH TeHrJamaJjap
COHHMIa TeHr 6y/ca, CHCTeMaHHHT euuMH Gup Kuiimatan Gy.aaan; Oy
Xo1a Xe4 KalcCH y3rapyBud YUyH ucTaJraH KHAMaTHH GepHIlU MyMKHH
sMac. Arap ysrapyBuniap COHH TeHrAamajap coHHiaH OWTTa Kyn
6ysca, yarapyBuwJapaaH OGMpDUHHHI KHHMaTHHM WcTaraHda rtauaab
oMl MYMKHH. YMyMHH Xoila, HCTa/Jrad4a TaHaab oJMHraH
y3rapyBUHJApHHHI COHH Y3rapyBUHJapHHHT ymymnﬁ coHu OuaaH
ynapuu Gofsiab TypyBYM TeHIJlaMaJiap COHHHHHI‘ ‘aliHpmacura TeHr
6yaapu.

k xomnonentaapaaH Ba [ pa3anapaal Ty3uaTaH cucTema 6YicuH Ba
xap 6up KOMIOHEHT XamMMma (a3ajlapHHHT TapKHOHTA KHPCHH.

MyBo3asat xonathaa AG = YpAn = 0. Macanan, CyIOKIHK
6unan OyF ypraculard MyBo3aHaT XonatHiaa AG = pcyoxApncyex 4
+ novAnSyr = (. Jlekun OyFlanranjia €KH KOHAEeHCaTJaHraHjia
CYIOKJIMK MOAp JlapH COHHHHHI y3rapHuiy OyF Moib J1apH COHHHHHT
TeCKapH MIIopa Ou/iaH OAMHTaH Y3rapulIHra TeHT, ’bHH Ancoyok = —
— An®y, LIYHMHT YUYH RoYoK = p6yF, U_[y}maﬁ Kuaub, mysosanar
xonaruda xap Oup KOMNOHEHTHUHZ KuMEésull MOTEHYUAAU XAMMQ
¢azarapda 6up xur 6jruwmu Kepax. . :

© 45

www.ziyouz.com kutubxonasi



Arap CyiOKJHKHHHT KHMEBHI NOTEHIHANH poyox GYFHHKHAAH KaTTa
6ysaca, cyloKauk Oyfra a#jaHaau, GyF Ba CYIOKAHKHHHI KHMEBHH
noteHlUHaJJnapu TeHr 6yarynra Kagap 6yF Gocumu opTu6 Gopaid. .
Byuuur akcu, arap OYFHHHT KHMEBHH MNOTeHLHa/M IOKODH 6ynca,
KOHAEHCALMST Ky3aTHJaAH Ba u%" CYIOKJIMK KHMEBHH MOTEHLHAJH-
HHHP KuiiMaTHraua KaMasifiv. '
Ymymuit xonaa:

i1 4 . fl

1
ul=u1=u|=,_,=p,,
I I j

Ho = g == Ny ==u£'
1 n__ i
l"k=l"k—p‘k =="’k

(By epna nacraaru nuaekcjaap 6ujaH KOMIOHEHTIAp, IOKOPHAATHAADH
6usian 3ca pasagaap GedrusaHrat).

CucreMajgard XaMMa V3rapyBUHJIADHHHI YMYMHH COHMHH XHCOG-
JafiMu3. Yaapra xapopar, 6ocuM Ba ¢asagaru GollKa KOMIMO-
HeHTJIapHHHI MHKAOPHra 6OFIHK 6Y/NraH KOMNOHEHTIaPHUHT KUMEBHI
MoTeHUHaJNJapH Kupalu. Arap KOHUEHTpalHANapHH MOIAp Ba Macca
KucMaapuiaa vgonanacak, xap 64p ¢asagard MyCTakuJsl KOHUeHTpa-
uuasnap (BepTHKasa ycrywjap) & — | 6Yaann, YyHKH OXHPTH KOH-
UeHTpalusi 61p GHyaH GollKa KOHUEHTPAUHAIap HUFHHIKCH OpacHAa-
rH ¢apk Oyiuua aHukKJaHadu. PasanapHdHr OupPHAArd KoMmImo-
HeHTJIapHUHT KHMEBHMH NOTeHUHANIAPHHHHI MYCTAKHJ KHHMataapu
XaM LWyHuya 6YJHIIKM KepaK, Xamma ¢a3aJsapaa 3ca f(k— 1) MycrakuJ
KuliMataap 6yaanu.

Hlynpait knau6, yarapyBUMJapHHHI yMyMHH COHH, XapopaT Ba
60cHMHH XHcoOra ovcak, f(k — 1) + 2 6yaanu. ‘

bapua ¢asanapaaru KOMINOHEHTNIAp KHMEBH NMOTeHUHANIAaPHHUHT
TEHMVIHTMHH HGONaNoBYH TeHIJaMaJap COHM (rOpH3oHTaJa caTpJap)
dasanap connaan 6uTTara KaM, uyHku, arap p} = pl, pl' = p"

6y4ca, u} = u)"' Ba wynra yxmwaw. Ulyunai kuau6, f dasanapaa

6yaraH xap 6up KomuvHeHT yuyH (f — 1) TeHriAaMasiapHu €31l Kepak,
k Ta KOMIOHeHT/apAaH TallKHJ TONraH cHcTeMaJjap yuyH 3ca k(f —
— 1) TeHrsamanapu €3ujaanu.

IpKUHAMK Japa’kajlapH COHHHH (CuCTeMaHnuHz BapUAHTAUSL)
y3rapyBUMJIADHHHT YMYMHA COHH OuWJaH TeHrJaMmajap COHHHHHF
dapku TapukacHaa udoganall MyMKHH:

s=flk—1)+2wk(f—1)=k+2—] (11.45)

Yw6y fenrsama m66GcHuHr dasanap KOHAACHHHHF TeHIJIaMacH-
IMp.

Kearupu6 uukapunran MyHoca6aT KAaHIAHAMP KOMITOHEHTHHHT
6ab3u 6up ¢asanap tapkubura KupMaraH TaKIHPHAA XaM TYFpH
6Yau6 Konanu, YyHKH YHAA Y3rapyBUH/JIapHHHI COHH Ba TeHrJ1aMma-
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JapHHHI COHH OHp XHJ KaMmasiii Ba yJap Yypracupard ¢apk
Yyarapmaiiou.

dHan asanap KOMAACHHMHI TEHrJaMacHHM SHT COAA MyBO3a-

HaT/Iapra Kyanaiiuk. ,
“ CyB ¥3HHHHT Tymmran ‘6yru  OujaH MyBo3aHaTaa OGyJca,
KOMMOHEHTJap COHH k = ¢asasap coHn f = 2 Ba 3IPKHHJIHK
Jfapa)ajapH COHH § = R —|— P f=14+2—=2=1, abuu cAcTeMa
6HTTa 3PKHHJMK Aapaxacura ara (MoHoBapuaHTAH) Gynanu. [lemak,
¢akat 6utTd y3rapyBUHHH HXTHEPUH paBHILAA Y3rapTHPHIU MyMKHH,
HKKHHUHCH 3Ca Oup KuiiMaTau 6Yiap 3kaH. XaKuKaTAaH XaM Xap OHp
Xapopar/ja CyB ycrujaary OyFHHHT aHHK 60CHMH TYFPH KeJlaliu €KH Xap
6up TawKn 6ocMMra aHHK OMP KafiHall XapopaTH TYFPH KeJlaH, YyHKH
Ka#Hatl xapopatd Oy WYHAAH XapopaTKH, YHAA CYIOKAHK YCTHAATH
TyiuHran GyF Gocumu TallKu Gocumra Gapobap 6yau6 Kosanu.

CyeB OGyFH VTa Ku3JUDHITAaHAA KOMIOHEHTNAap coHH k = |,
¢asanapcolu f = 1Bas = k + 2 — f=142—1=2, abuu cucrema
HKKHTa 3DKHHJHK Japaacura ara (6uBapHaHTu) Gynaau. Xakukar-
JaH, YTa KH3AHpHJITaH GYF XOJATHHH aHHKJAW YUYyH YHHHT G0CHUM Ba
XapopaTHHH GHJHII Kepak, yJap 3Ca ucTaira KuiiMaTHu (anbarra,
6up dasasd cucreMaja yTa KH3AHPHJTaH 6yFHHHF MaBXyA OVaul
yerapanapuia) KaGysl KHJHIIE MyMKHH.

Cyok xonataaru cys, my3 Ba 6yF ypracuaa myBosaHaT Gyaran
XO/14a KOMITOHEHTJIap COHH k = |, ¢d3anap COHH [ = 3, SpKHHJHK
napaajapi CoHH s = | +2 — 3 = 0, srbHH CHCTeMa 3DKHHJHK
fpapa)ajapura sra Gyama#inud (HOHBapHaHTIM) Ba MyBO3aHATHH
G6y3MacaaH Typu6 Xeu Oup Y3rapyBYHJapHH XOXJaraHya y3rapTHpHIU
MyMKHH 3Mac. Bynnaii myBosaHat ¢pakar 6utra xapopar 0,0099°C Ba
Tyitutran 6yr 6ocumuaa 610,5 Ila (4,58 mm cumob ycrynu Ba XaBo
6ysnMaraHia) MaBxXynd 6yiaa onan. :

CaCOs; (kp), CaO (kp) Ba CO: (r) .napﬂ.aﬂ TalKHJI TonraH
cucreMaja

CaCO0s (kp) = CaO (kp) + CO: (r)

peakuuscH OopHIIH MYMKHH.

By epaa TalikuJg KHJIYBYH MOAAaNap yura, JIeKHH MYCTaKHJ
KOMITOHEeHT/Iap AKKMTa, YyHKH ra3 ¢asagard MoOMAAHHHI KOHLEHTpa-
HMSICH MyBO3aHAT KoHCTaHTacH OniaH GearmjaHagun. MyBosanat
KoHCTaHTacH Ko = @y * Aco/Qcaco, TEHMIAMACH Ounan udopanana-
Iu, 6y epaa a — TerMULIH MOAJMAJIADHHHI aKTHBJIHFH.

JlekuH kpucraana MOJULaIaPHHHT aKTHBJIHTH 6upra TeHr, IIYHHHT
yayh Ko = aco; = feo/f’ YHua katta Oyamaran Gocumaapia
YYyBYAHIHKHH ra3 GocuMH p OuaaH anMallUTHpHII MyMKHH (YJ40B
6upaury GyaMaran Gociamaapaa). Yuaa K, = p.g, ibin COg HUHD
6ocuMu  (KOHLIEHTPAUMSACH xaM) xap OHMp xapopaTia y3rapmac
KaTTaaHKAHP.

®dasanap coHd [ = 3 (MKKMTa KpHCTaJa Ba OHTTa Ta3CHMOH).
OpKMHAMK AapaXadapui COHH s =k + 2 — =24 2 — 3 =1,
ABHH cHCTeMd GMTTa 3PKHHJHK JapaXkacura sra: xap G6Hp xapopaTra
anuK CO; HHHF KoHUeHTpauuscH (€xu 60OCHMMH) TYFpPH KeJalH.
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Hxtuépuit mukaopaa NH4Cl (kp), NHs (r) Ba HCI (r) napaan
TAalIKHJ TONCaH CHcTeMajza

NH,Cl(xkp) == NHs(r) + HCI(r)

MYBO3aHAT TaWKHJ TONAITH. .

[a3s ¢pasanary Monzasap koHleHTpalusick (6y epaa XaMm maccaJgap
Ta’bCHPH KOHYHH GuJlaH GOF/aHraH) WYHHHT yUyH KYPHO uHKuaa€Tran
cHCTEMa yuTa TalUKHJA KHJIYBYM Moida GyjHllHra KapamaclaH HUKKH
KoMroHeHTnn (k = 2) aup. Pasanap coun f = 2 (kpucraaa Ba
rascHMoH) Ba s =k + 2 — f =2 4 2 — 2 = 2. CucremMa HKKHTa
3PKHHJIMK Japarkacura sra, AbHH XapopaTHH Ba rasJaapiaH GHPHHHHT
KOHUEHTPaUHACHHH UXTHEPHH paBHILA Y3rapTHPH LI MyMKHH, HKKHHYH
ra3HHHT KOHUEHTPaUMsICH MyBO3aHAT KOHCTAHTaCHAAH aHHKAaHaH.

Arap cucrema NH(Cl (xp) HM TepMuK napuajail HaTHXXacHaa
olHHraH 6ysca, yHaa MyBO3aHaT TeHIVIaMaCHAAaH TallkapH AHa Oup
KVIKHMya wapT Kywuaaau: ra3 ¢pasana-NHasa HCl koHuenTpauusaa-
pH TeHr G6VyJMIIKM wWapT, YYHKH Oy HKKH MOAJA 3KBUMOJIEKYJsp
MHKZOpJapAa Xocua 6yaaav. By Xonataa yuta TalUKMA KHJyBYH
MoAladaH H60opPaT HKKHTa TeHTJiaMa XocuJ 6Yaaau, sibHr cHcTeMa GHp
KOMIOHEHT/IH CUCTeMaHHHT Xoccaslapura sra 6yau6 Konaau. Pasanap
CoOHH f=2Bas=k+2—f=1+4+ 2 — 2 = 1. Ciacrema Gurra
3PKHHJIMK JapaKacHra 3ra Ba Xap GHp XapopaTtra HKKaJa Ta3HHHT
aHuK (6Gup-Gupura TeHr) KOHLEHTpaUHsJapy TYFpH Kedaiau. Bynnai
CHCTEeMaHH K8a3u 6up KomnonenTau e6 aTall MyMKHH.

Hlynra »bTu6opun  Kapatuil Kepakku, CaCOs HH. TepMHK
napyajaraHia cucreMa 6HP KOMIOHEHT/IH CHCTeMaHHHI XoccaJjlapura
sra 6yna onmaiign, yynkd CaO Ba CQO; JapHUHT MOL64ap COHH TeHT
6yaulM, yJapHUHT 2a3cumon (asaaardi KoOHUEHTPaUHAIaPHHUHT
TEHIVIKTHHH OHJAAMpMaiaH .

111 606. KAJIOPUMETPHUK YJIYAULIAP

Kaaopumerpuk Vauawmsapuuar acocuaa [ecc Ba  Kupxrog
KOHYHJ1apH €Ttaiu. '

KanopuMerpusi — 6y Typan Tapku6Jii CHCTeMaJlapPHHHT HCCHKJIHK
CUFHMJIADHHH, KMMEBHIl peakUus/IaDHHHI Ba (PH3HK-KUMEBHH XKapa-
€HJIapPHHHT HCCHKJIHK 3Q¢peKTNapHHH Ya4aill, HCCHKJHK 3¢ ¢eKTaapHu-
HHHI XOJaT napaMeTp/iapura GOFMMKJAMTHHE aHHKJALl JeMaKaup.

0 nan T K raua opaauk/Jap/a HCCHKJMK CHFUMJapHHH Ba HCCHKJIHK
s dekTnapuHH GHIHMII TEXHOMOTHK XapaéHIapaary MyBo3aHaTJapra
TErHIAM XaMMa XucobnapHH o6 Gopullira HMKOH Gepaiu.

L 1. HCCHKJIUK CHFUMH

Bup 6upsik Macca €ku Xaxkmra sra 6yaran Moanauu | rpaagycra-
KH3JMPraHia I0THJAYBYH HCCHKJHK MHKIODH Iy MOAJHHHT HCCHKJIHK
CHFMMH Reiiunain. Maccauuur §auos 6upanru cudaruia | r (kr) éku
| moas kKa6yn kuauvagd. Ulywra kypa, coauwrupma Ba moasnp
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uccuKAuk CHFUMnapura axpatunaau. Huw Ba fprasa uccukaux
curumrapu dapkaaHaiy. UHH HCCHKJMK CHFUMH XapPOPaTHHHT YEKCH3
kuuuk yarapuwura C = 6Q/dT,_ ypraua HCCHKJIHK CHFHMH —
XapopaTHHHT oxupru Yarapuuwnra C = Q/AT Moc Keaanm. :

Heurtuiu wapoutiapura GOFJIMK paBHILAA KYHHAArH HCCHKJHK
CHFUMJAApHU papKJIaHalHU:

yarapmac Gocumaard (p = const 6yarannaa usobap uccukaux
curumu C, = dH/dT); '

Cp 1001
3 Cr &r |
5 L
§ *‘ 601 I |
8 !
x § 40 ] I
8 S I [
¥ X 0t 1 |
3 S | |
g X S ! : 4
0 Xapopomn ' g ki ,,",f”
I11. 1- pacs. Arperar yTuwaap coaup 6ya- IH. 2.- pacx. Fvunen bkcunu Moanp
MaraHaa - KaTTHK MOLAAHHHT H30X0p Ba HCCHKAHK CHFUMKHHHE XapopaTtra Gor-
1306ap MCCHKIMK CHFHMIAAPHHMHT Xapo- AUKAHTH.

patra GOFAMKJIHTH.

yarapmac Xxaxmaaru (V = const 6yjaraHuia . U30X0p UCCUKAUK
curumu C, = dU/dT).

CyIOKJIMK Ba KpUCTaJiiiapia XOHa XapopaTHra fiKuH Xapopariapaa
C, Ba C, opacuiard dapk Taxkpuba XaTocu 4erapaciia €rallH, IOKOpH
xapopatriapaa (> 1000 K) 5—109% ra etaau. | monb uneas ras yuys

Eamd U=

C

’ Mogaauuer xap 6up arperat XoJaTHAAarH YHH UCCHKJIHK CHFHMJIA-
pu XapopaT KyTapuauluu OGuiaH ofaTAa OpTaiM, JeKHH OHp Xua
MoAAajiapia MHHAMyMAaH ytaau (cyB yuyH 313 K na, cumo00 yuyH
373 K na mMuHUMYM Ky3aTusialu), 6y 3Ca KU3JHPHII HAaTHKACHIA 103
Gepaérran CTPyKTypa yTHlliapura Gorauk O6Yaagu. DnemeHrtap
KaTTHK JKHCMJap Ba Ta3JjiaDHHHT H30X0p (JleKHH 1306ap 3Mac)
HCCHKJ/IHK CHFHMH I0KOPH XapopaT/iapjia uerapa KuiiMatra sra 6yaanu
(III 1-pacM). Arperat xonat éku KprcTasLt MoauduKaluks y3raprad
nafTaa MCCHKJIMK CHFUMH KeckuH Varapaau (IIl. 2-pacm).

' Unn Monsip (KM COJIMIUTHPMA) HCCHKJHK CHFHMHHHHT XapopaTra
Gorankanry, ofatia, C = f(T) napaxanau Kartopsaap Guaat udonana-
Hal¥. YJapaaH Typau XapopatT/iap opajiMrHAard ypraua HCCHKJAMK

Ty .
curuMaaputn . Cp= 1/ (T2 — Ty) - S C,(T) dT Ttenrnama G6y#uua
. 7, '
xucobJsatl MyMKHH. Xap 6up opaiiukia yprauya HCCHKJIHK CHFHUMJAPH
yarapmac 6ynaau. Kupxrod konyuu (30- 6et) G6yitnua xucobaawiap-

na
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uUpH Ba YpTaya HCCHKJIHK CHFHM-
Japu nuuiatunau. By sca xuco6-
M_—mCo~f11) nagun cozmanaunupgzm. Uun Ba
g;f:;’ ypTaua HCCHKJMK  CHFMMJAPH
7777y opacuiard myHoca6ar 1I1. 3- pacm-
1a KypcaTHJTaH.
Asoxuaa MoOAAAHHHT CYIOK
' XoJaTAard HCCUKJIMK CHFHMH KpH-
CTaJJ XoNaTHAaru/ad AoOMMO Kart-
F3 7 2 Ta Ba XapopaTra 6 OFJIH KJIHTH
Xapopam HuCGaTaH KaMm 6yn1aau. Hopman
KadHall XapopaTura iKHH Xapo-
paTia ra3HHHI HCCHKJHK CHFUMH
CYIOK/JHKHHKHAAH aH4a KaM Ba,
KYNuHYa, WY MOAJAHHHT CYIOKJAHULI XapopaTHra sIKHH XapopaTtiarn
HCCHKJHK CHFHMHAAH KHYHK Oyaanu. JIeKMH IOKOpH XapoparJjapaa
ra3HHHT HCCHKJHK CHFUMH KATTHK Ba CYIOK MOAJAJIaPHHHT HCCHKJHK
CHFMMJapuiaH aH4Ya Katra Oyauin MyMKHH. Dy Oornanuwsiap
[II. 2-pacmMaa 3TuJeH OKCHAHHHHI HCCHKJIHK CHFHMH MHCOIHIA
KypCaTHJIraH. '

42

I e

WCCUKAUK CU/Mid

L. 3- pacu. YuH Ba YpTaua HCCHKAMK CH-,
FHMJApH opacHaary MyHocabar. .

CyBparu 3puTMa-
JADHHHT  HMCCHKJIHMK
CUFHMH, OZaTiAa, TO3a
CYBHHHT  HCCHKJIHK
CHFHMHMAAH  KHUYHK
6ynanan, 3pHTMa KOH-
LEeHTPalUHsCH OpTra
capu HCCHKJAHK

8c 5% curumn kamasan (111

L f 1 s 1 -1 4-pacm). Arap spuTMa
0 2 4 6 8 10 f2  Ce3nNapcu3 HCCHKJHK
Kowyenmpaoyust NHgce,m ad ekt OGuaraH xocua

6ynca, YHHHI HCCHK-
HI 4- pacx. NH,Cl 3puTMACH CORMWITHPMA WCCHIAHK  non  cpeuMy aJlJIH-
CHFHMHHHHT KOHUEHTPAUHs Ba Xapopatra GoramkJaury.

L
[

A
*

a4
Q
J

Conuanmuama UCCURTUN
cyeumMy  M/2-K

THBJAHK  KOHYHMIa
6yficyHaaH. puTMaJapHHUHT HCCHKJIHK CHFHMH XapopaT KyTa-
puaniin 6unan optu6 6opanu (IIl. 4-pacmra kapahr).

1. 2. HCCHKJIHK 39 PEKTJIAPH

MyXHM HCCHKJIHK 3¢ eKTIapura cTaHaapT EHUII Ba XOCHA 6Yauul
HCCHKJHMKAAPH, 3PHLL, HEATPaJ1a HHLI, KPHCTANIOTHAPAT XOCH/ KHJHIN
HCCHKJIHKJIapH KHpaaH.

CTaugapt éHuil HCCUKANTH AH g 05—25°C na xucino-
POJ HIUTHPOKHAA | MO46 MOALAHUHT €HHUIM HATHKACKHAA YHKAPHJIA K-
rad UCCHKJAMK (KYnHHYa opraHHk Moana). by wapoutnapaaru éuui
maxcyaoraapu CO; (r), H20 (¢), SOz (r), N2 (r) Bonoponrasoresnap
Ba GoilKa/Japaup. MacanaH, aHHJIMHHAHT €HHIU HCCHKJIMIHTA

GH:N(c) + 7.3/4 O2(r) =6CO(r) + 3 1/2 H2O(c) + 1/2 No(r)
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peaklusi SHTAJbIMUACHHUHT Y3rapuluH TYFPH Keaaiu.
EHHUWI HCCHKJMK/IAPHHM XKyda KaTta aHUKJIHK O6unad (+0,01%)
KaJOpuMeTpHK GoMmbaJiapia yJyaHaaH.

CTaHAapPT XOCHA Gyauw uccuKAUTH AH] o5 (29- Get-

ra KapaHr) ¢akat 6ab3u xoinataapraruHa 6eBocHTa KaJlOPHMETPHK
y1uail 6uaaH aHHKJaHHWK MyMKuH. ¥, onatia, lecc KoHyHH 6YiiHua
éuull (opraHuk Moajanap) €Ku 3pull (aHOpraHWK MojaAanap)
HUCCUKJHKIapPHHK YJdalll acoCHAA XHCOGJaHALM.

Muconaap.

1. FascuMoH MeTaHHHHr CTaHAapT Xockd GYJHll HCCHKJIHIHHM aHHKAall.
Merannunur énuw peakunsacu: CHy + 202 — CO; 4+ 2H20 (c).
lecc KoHyHHra GHHOaM:

0
AH g = AH} co, + 20H] 1,00 — 2AH} o, — AH] cy, -

€

Byunan:
AH?,CH, = AHfo.coz + 2AH?.HgO(c) - Angum-

CO; Ba H20 (¢) napuunr xocua GYjauil HCCHKAMIH — Taxpubala aHHKJIAHHLWH
MYMKiH 6yarad yraepoa Ba BOAOPOLNAPHHHT EHHMIL HCCHKAWUTHIAND.
[1. MgClz (Kp.) HMHT CTaHAApPT XOCHA GYAHIL HCCHKJMTHHM aHHKMall.

Ky#inaaru peakunssiapuu €3aMus:

2HCI(r) + ag —» 2HCI - ag;

Mg(xp) + 2HCI . ag - MgCl; - ag + Hx
MgChk - ag - MgCh(xp) + ag;

Mg (kp) + 2HCI(r) - MgCl:(xp) + Hz(r)

AH, — 2HCI(r) HuHr cyBaa 3pHil 3HTAJNLIHSACH;

AHz2 — Mg uunr HCI vuHr cyBnar# 3pHTMacHAa 3pHHI SHTAJIBLMHACH;

AH3 — MgClz HHHT 3pHTMafaH KPHCTAANAHUG YHKHIL SHTAALIMACH, YHHHT HUWIOPACH
MgClz (kp.) HHHr cyBAa 3pHUI HCCHKJHTHIA TeCKAapHAHP.

AH4— Maruuit  KpucTaJNapHHUHT Fa3CHMOH BOAOPOL XJopul OujaH TabCHPJAAHHW

HTAJbAHACH.
PeakuusapHHHT Ba ynapra MoOC KeJYBYH HCCHKAWK 3PdekTnapuHutr AHFHHAKCH

AHs = AH:y + AH: + AH> uun Gepanu.
Tecc KoHyHn 6¥itnua:

AH, = AH?,MgCl, + AH; H, — A”?. Mg — 2’3”?. HCI -
Byl-ulan:
AH;)_ Mgc|2 = AH4 + 2AH?. HCl -
HCl uuur Xocwn 6yaAni HCCHKAHFHHH MaxcyC KaJIODHMETPHK KypHJMana

(6oM6ana) anukaanaan (Hz 4+ Cle — 2HC)). Onauit moszanapuusr xocua Gyauuw
HCCHKAHKIADH HOATA TEHT.

Dpulll HCCHKJAHTH. DPHLI Ba CYIOATHPHI HCCHKJIHK/APHHHHT
6up Heva XHIH MaBXyl.

»
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Hureepana 3pus ucckanru AH, ne6 | Mo1b Moaaa m KoOHUEHTpa-
UHANH 3PUTMA XOCHJ KHJAYBYH 3PDUTYBYH MaCCacHla 3PUTHIAETraHUIA
ynKaauran (IOTHAA€TraH) HCCHKJHKKAa aiitiaaau. IJpuTunaérraH
MOJAAHHHT Ba JIPUTYBUHHUHT TabuaTHra GOFIMK paBuHlufa YHHHI
KuiiMaTy | Mosb 3pUTHIIraH MOIAA YyUyH YHIA6 KHJIOKOyJIapra eTHLH
MyMKHH. [a3napHHHr 3pHIL HCCHKJIMIH YJAapHHHT KOHJEHCaTJaHHL
HCCHKJHIHIa, OHP XMJ KaTTHK MOAAAJMapHHHI 3DHII HCCHKJHIH 3Ca,
yJAapHHHF CYIOKJAHUII HCCHKJMIHIA SAKHH.

Kartuk MomaanapHHHr 3pull HCCHKJWTH, LUy KaTopda HOH
KPHCTAJ/NIapHHUHI XaM, KPUCTaJJ] NMaHXKapaHHHT Gy3uJHlld Ba XOCHJ
6yaraH 3appauaflapHH 3pPHTMa XaXXMHra TapKaTHAHIIH Ty(daHau
IOTHJIA8TraH HCCHKJHK Ba HOHJIaPHHHT 3PHTYBYH MoJeKyJaaapH 6uaaH
CONbBATJAHHII HAaTHMKAcHJAA UYAKAETraH HCCHKJAMKAAH (XyCycHH
X0/1ja — CyB 3pUTMajapuiia WOHJAAPHHHI THAPATJaHHLIM) TaLIKHJ
tonran 6Yaaan. By s¢pdekraapuuHr xap 6upu 1031a6 Ba MHHIIa0
k)X /Monb Jlapra 3sra O6Vaaad. YaapHUHr HHFUHAMCH OWp Heua
yu KK /monb ra teur 6ynanu. Uccukaunk sddextnapu HaTHKaBHH
AMFHHAMCHHUHTE. HdoLacH KYIUHJAYBYHJAPHHHT KaiicH Oupu abconioT
MHKAOp O6yfnua KaTTa SKaHAHrHra GorJMK. Arap >puTHJIaéTran
ajnoxuja MOALA MoJeKyJanapiaH Ty3uaraH G6Gyjca, 3pHTMala 3ca
HOHJApra AUcCcouufaHca (MHHepaJ Ba OpraHuk KHcjoTajap, acoc-
Jap), yHAa 3pHIL HCCHKJIHTHTA JHCCOLHAAHK LI HCCHKJIHIH XaM KHpaau.

Huterpan 3puil HCCHKJUIH XOCHJA GYAraH 3puTMa KOHIEHTpallus-

51 cHra GoFiHK. AH, = f(m) Goraa-
HHWJIAPHHUHI XHJJIADH TYPJIHYAAKP

”6(?. (I11. 5-pacm). KoHuenrpauus m
MRS oprulln  Guaan  (cyBaa) 3puil

3K30TEPMUKJIUTHHHHT OPTHILH XaM
(NaCl, NaBr, Nal), kamaiinlin
xaMm (KF) comup 6yaanm, aitpum
XoJ1apiaa 3¢a, HCCHKJHK 3ddekTH-
HHUHT MIHOpacH XaM Yy3srapalu
(NaBr nma 291 K Ba m=
= 3,1 6yaranaa 3pHLl HCCHKJIUTH
HOJIFA TEHT).
Yekcus cyloarupuaran (m—-0)
Ba TYHHHTaH (m =S 3pyBUYaHJHTH)
' XQuIapia MHTerpaj 3pHIU  HCCH-
KJAHKNAapH aJloXHAa HOMJaHaau-
Jaap: OupuH4wu 3pUlll HCCHKJHTH
AH, .,= AHo Ba T1HauK 3puill
II1. 5- pacu. Tyanapunur cyBaa apuuw HCCHKJHTH AH,._, = AH, (11l
WHTErPAJ HCCHKAUKAAPHHHHT KOHUEHT- 6-pacM). YaapHuHr Xeu OHPHHH
pauusi Ba xapoparra GoraHKAuTH. 6GeBocuTa yJadalll MyMKHH 3Mac.
Ynapaau Gupuuu Tonuiwl yuyH AH, HH YeKCH3 CYIOJTHPHUITra
IKkcTpanoasyus KuIMHaAH éku AH,, CyloNTHPHII HCCHKAUKIAPU OuAaH
6upranukia aHdkaaHaau. Ukkuduucu AH,, Ba TYAUHraH 3pUTMAHHHT
CYIONTHPHII HCCHKJHKIapHAaH XucobjaHaaH.
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1. 6.- pacx. Hurerpan spuin Ba CylOATHPHIN HCCHKAUKAAPH opackaa-
rH MyHoca0ar.
Monaga ¥3 spuTMacura KYIUHATaHOa o0paAuk 3pHLL HCCHKJHIH
AH:T yHuKaA¥ €K 1oTuaaidd (mi; — PUTMAHHHT GOULIaHFUY, m2 —

OXHPrH KOHLEeHTpauusisiapu). KonueHrpauus mz 6y/arangaru Haterpan
3PHLI UCCHKJHTH

gAH, + gAH,; ,
AH = ‘ 1.1
2 g+ & ( )

ra teHr 6ynaau, 6y epaa g, Ba g2 — TO3a SPHTYBUH/IA Ba m; KOH-
LEHTPALMSAIN 3PHTMaAa 3PATUITAH MOARAHHHT OFHPJHKJAPH.

YerapaBuii KOHUEHTPAUUAIH TETHLJIH 3pHTMaapra 3pHTYBYHHHHT
KYWHAHIIKM XaM HCCHKJMK 3(¢eKTH Ousan 6opaau, uyHku OyHia
3appajiapapo TabCHpaap yarapaa.

Kyiinaa cymoatHpuil HCCHK/AHKJIApHHUHT. Oup-Gupuiaan  ¢dapku
KeJATHPHATaH:

Tapku6uga | Moab 3pHraH Moaaa TyTraH m KOHUEHTPaLMsAIH
3PHTMAHHHT YEKCH3 CYIOATHPHJHILHIA m—(0 MOC KearaH HCCHKJIHKHH
UKTe2paA CyWJTHPHLL UCCHKAHUTH AHY Ba TapkuGuiaa | Monb Momna

TYTraH mz KOHUEHTPAIHsIIH SPHTMAHH my Fada (ma>>mi) CyOITHPHIU
m. “ .
0paAuk, CylOATHPHIL HCCUKIMTH AH ,, Aednaaiy.

CylonTHPULI HCCHKAHKAApH 6X/1aH 3pHLI HCCHKJHK/IAPH OpacHlar
MyHocabaTaap

AH, = AHy — AH,, ' (111.2)
AH,? = AH, — AH,, (111.3)

TeHrJamaJjap opKaJju uq)ozxa.nauann
111.6-pacMaa 0Kopuaa a#THATaH HCCHKJHK 3(b¢eK‘mapu opacuna-
TH MYHOCA6aTHHHT YM3MaCH KYpCaTHJ/ITaH.
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Xucobnawnapaa napuuan (auddepeniltnan) monsp 3puw Ba
CYIOJITHPHII HCCHKJMK/IAPH XaM HILJIATHJIAH, yJap HHTerpaj HCCHK-
JuKAapAaH tonuaaid. Kouuenrpauusich m O6yaraH YeKCcH3 KaTTa
MUKAOpAAru 3puTMara | Monb 3pHTYBUMHHHI KYUIWJIMILHTA napyuan
MOAAP CYIOATUPUUL UCCUKAUSU Ny, m TYFDH KeJIaH, m KOHUEHTpPaUH AN
YeKCH3 KaTTa MHKAopJlaru 3pHTMara | mo046 3puraH MOLLAHUHT
KVUIHJAKLIMTA 3CA NAPUUAA MOAAA 3PUUL UCCUKAUSU Ag m XKaBoO
Gepanu.

JKyaa cyloNTHPHATAH PHTMANAPAA A, m OUPHHUH HHTETpPaAJ 3pull
HCCHKAMTH AHo GuiaH Moc Kenaau. KonleHtpaanran spuTMajapia
HHTerpaJ Ba AuddepeHLHa 3puill HCCUKJHKIAPH, KYIHHYA, KHAMaTH
6unaHruHa sMac, Oadku uiuopacd GujaH XaM ¢GapK KHIAaLH. -DHT
aXaMHATAMCH TYHHHraH 3puTMagard AuddepeHinan 3pHil HCCHKJNTH
Ao, s AMP, ¥ Oxupeu 3puti uccukauzu neb atanafu. ks, s 6eJrHCH KaTTHK
)KHCMAAp Ba rasiap 3pYBYAHJUTHHUHT XapopaTra OGOFJHKJ/HIHHH
KypcaTalH.

HefitTpaajganuuw HeCcHKAMTH. | Moab Xap KaHmail 6up
acocau Kyuam kucaoranunr (HCI, HNO; Ba OGoiukanap) Kyudau
acocsiap (NaOH, KOH Ba 6owkanap) Oujan HeATpaJJaHHID
peaKUHsICH eTapiH AapaXajla CYIOJTHPHAraH CyBJH 3pHTMaJjapia
HesipAd GHP XMJ 3K30TePMHK HCCHKAMK 3¢dektH OHaaH OGopanu
(298 K aa —55,90Q nan 291 K nma — 57,363 x)K/moab jgaH o3
$apkiaHanm). By wuccukauk 3(dekTd ruapatiaHraH BOLOPOA
HOHJIapH™ Ba CHAPOKCHJLAH CYIOK CYB XOCHJ OYJIMIU peaKlusicura Moc
KeJaau:

H+ . ag + OH- - ag - H:0(c)

HCI Ba NaOH map ypTacuﬂa CYIOITHPUITaH CYBJIH SPHTMaNapaa
6opysun peakiuusin NaT .ag + OH™ -ag + H" . ag + CI— .
.ag—~>Na*t.aqg + Cl™ - ag + HgO(c) KYPHHHLIAA E3H LU MyMKHH.

By peakuust 10Kopuia KeJATHPHJAraH BOAOPOL HOHlapu Ba
THJPOKCHJIAH CYB XOCHJ 6yJ1uLunra o1u6 kenaau, uyHkn Nat . ag Ba
Cl™ - ag vonnapu y3rapMmac KypHHHLIAA KoadalH.

Kyucu3 KHCJIOTAaHH Kyusiu acoc OuaaH (€KH Ky4YCH3 aCOCHH Ky4JiH
KHCaoTa OujiaH) HeHTpaaaall peakKUHSiCH KYUCH3 3JEKTPOJUTHHHT
JMCCOLUUNAHHIL HCCUKJIHK 3pdektH AH,,. OujdaH Ouprajaukia
Ky3aTuiaiud. By HCCHKIMK AHCCOLMAAHHUIHHHT 3HAOTEPMHK 3P {eKTH
6uaH HOHIap THAPATAAHHWHHHHT 3K30T€PMHK 3(deKkTaapuaan
TAlUKWJ Tomald. Dy HKKM HCCHKJHK 3(GheKTNapHHHAT HHFUHANCH
3/IeKTD U T/1a PHUHT tabuaTtura OOFJIHK paBHILAA XaM HLIOpACH, XaM
Kuiimatd GuaaH ¢apk Kuaaau. lLyHHHT HaTHXRKackaa HeHTpaJi/1aHU LI
HCCHK/IUTH CYBHHHT HOHJADHIAH XOCHJ GYJHII PeaKLUMACH HCCHK-
aurngad ¢apkaaHagy (HCN wuar NaOH O6unan Heditpasnanuiu
neeukauruy — 10, 290 kK /monb, HsPO4 vunr KOH 6unas nefitpad-
JaHuW ucckukaurd — 63,800 k)K/mons ra renr). JuccouusaHHLI

*CyBau 3pmma11a BOAOPOL HOHH, ABHM NPOTOH THADOKCONMAHHHI rMApaTNaHran
nounapu HsO%.ag kypuHuitinga €kM GoilKa KoMIVeKcaap KYpuHHWIMAa Gyaaiu.
TIpoToHHHHI CyB 3pHTMacHAATH aHUK XOIaTH MabJyM 3Mac.
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HCCHKJMIH KyHujaard TeHrjama 6yiinua xucobaaHaau:

\

AHpyee. = Anyqcua - AHKy'um'

CyBCH3 Ty3HHMHI KpHCTaJlaHTaH cyB OHJaH TabCHPH HAaTHXKacHIa
axpaquG UMKYBUYH HCCHKIMKKA KPUCTAAAO02UOPATAGPHUNE  X0CUA
b6jauws uccukaueu ne6’ aditnaamu. Y CYBCH3 Ty3 Ba KPHCTA/NNO-
rHAPATJaPHUHT HHTErpaJ 3pHll HCCHKIHKIapUZaH Tonuiaid, 6yHiaa
HKKaJa Xoa4a XaM XOCHJ GS'IJIaéTl‘aH 3PUTMaJAaPHUHT KOHUEHTpauua-
JapH TeHr 6yaulun yuyH OIHHAETraH CYBHHHT MHKIOPHHH XHCOOJall
Kepak.

Kynruna Gouika HCCHKAMK 3¢¢eKTAapH XaM MabiayM: noaHMopd
Ba arperat Yy3rapuul HccHKiaukaapu (IV 606ra KapaHr), cys
3pUTMaANapHia HOHJAPHHHT XOCHJ OYJAHILUM, ra3/lapHHHI HOHJIAHHILIH,
GOFJJaDHHAHT Y3WJIMIIH Ba ra3CMMOH XoJaTAard MoJeKyJaJlapHuHT
JUCCOUMIAHHLIN, afAcOopPOLHsT HCCHKJUMKAApH Ba GoluKaJap.

111.3. KAJIOPHMETPHK VJIYAULJAP
KajsopumeTpaap Ba yJapHHHT KYJAJAHHAHILH

Hcenknuk 3¢ dexraapu  KamopuMerpaap (€KH  KaJlOPHMETPHK
cuctemanap) épaamuaa yayanagu. Kanopumerpuk cucrema 6y yCTKH
Kobufra sra Oyaran peakropaup. KasopuMeTpuk cucremajapia
KyHuzaru UKKH XuJi Xosnat dapkjaanafgu: KoOHF peakTop OHJaaH TallKH
MYXHT OPaCHAA HCCHKJMK aJIMAILMHHALIM XOJATHHUHT OVIAHHH OJalH
(TaluKM -MyXHTAAH aXXPaTHJITaH CHCTeMa) €KH UCCHKJHK a/jMallHHH-
LIMHK XHcoBra ouil XXapaéHHHH ocoHsaluTupaan (EINHMK cHCTeMa).

Peakropaa xo#nawran Moana/jap SHTaJbIHACHHHHT V3rapuiuu
peaKkTOp XapopaTHHH KyTapaau €k nacaiTHpaiu. XapopaTHUHT
yarapuwn AT maxcyc ac606 epﬂamnna Kaia stuaagu. AT Hu
Ka/JOPHMETPHK CHCTEMaHHHI ypraua MCCHKIHK CHFHMH Cy ra
Kynadtupu6, AH KaTrandK Tonuaagu. AKCHHUYa, peaKTopra aHHK OHp
MHKJIOPAATH HCCHKJHK I060pHG, PeaKTOPHHHT HCCHKJIHK CHFUHMU Cp HH
XaM aHHKJall MyMKHH. AT opajHK KaHYaJuK KHYHK 6yumdra Ba
KaHu4aJIiK aHUK yadyaHdwura Kapa6, AH sa Ci KaTTaJlPlKJlap GepuaraH

' XapopaTJapra yHYa/JHK MOC KeJafH.

KaaopuMerpaap, oaaTaa, y3rapmac Ba ‘y3rapyBuaH XapopaT-
au Gynanu. YsrapMmac XapopaTHH KaJlopuMeTp KoOHFHIA CYlOKMa-
HyBUYaH KaTTHK XHCMJIap («My3» KasopuMeTpJIapu 1e6 XaM aTanalH)
éku GyFiaHyBYaH CYIOKJIMK caKnaHaiu. Taxpuba nasomuaa GyHaai
KaJopuMeTpaa XapopaT y3rapMmac Koviajiu, YyHKH cucremara Gepu.aa-
éTraH XxaMMa HCCHKJ/HK MOMIAHWHT arperaT XOJIaTHHH Y3rapTHpULIra
cappaananu. Uccukauk spdekTH XaKuja CylOKJaHraH €KH 6yF.naHraH
MoIla MUKIOpura Kapa6 ¢puKp IOpUTHJAAH.

Y3rapysuan xapopatau KajsopuMeTpaapia yauoBiap acocaH HKKH
XHJ1 yCyAd oH6 GOpHIHLWH MYMKHH:

" aduabaruk ycys — Taxpuba naBOMHAA YCTKH KOOHKHUHT Xapopa-
TH lWIyHAa# Y3rapTHpPHJHLIN KepaKkd, O6yHAA y uCTa/drad jJakukaia

.
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PEaKTOPHHHT" XapopaTHra Moc KeJHUIH Kepak; 6y XoaaTia HCCHKJIMK
aamalyil 6YaMaiiid, AeMaK, peakTOp TallKH MYyXHTAaH TYJHK
a)paTuaraH cucreMa xucoGiaHaiu; GyHAad KaJopUMeTpJap KHUHMK
HCCHKJIMK 3d)(1)eKmapHHu €k ceKHH G60OpyBYH )Kapae}mapﬂuﬂr
HCCHKJHK 3¢ dexTnapuuy Jivyaw yuyH Ky/iaHuIaln;

duarepMuk ycya — peakTOp H3OTEDMHK YCTKH KOOMK Oujat
MCCHKJHK aJMawiad (peakTop — €NHK cHCTeMa); YCTKH KobGHuKia.
HHc6aTaH KaTTa CONMLITHPMA HCCHKJIHK CHFMMHTa 3ra 6yaraH xatra
MHKAOpAark cys Gynaiau Ba Wy caba6am Xapopar yarapmac 6yau6
TypaiH; HCCHKJHK aJMallHHHIIKM Maxcyc ycyaiap €plaMHia xncoGra/
OJIHHA K.

HcCHKJMK CHFHMJIADHHH, -3PKIL, CYIONTHPHLL, HeATpasIall HCCHK-
JHK1AapH, arperaT XoJaT/apHUHT Y3rapuiud Ba E€HHIIHM Yi4allja,
ofaTia, XyAAM Wy XHAAArd Kajopumerpaap Ky/nauuiagd. Exui
WUCCHKJAMTHHKA Yadalll y4yyH peaKuua/dap MaxcyC KaJOpHMeTPHK
KypHamazaa (ysrapMmac Xxaxmia) oanb Gopuaadu.

KajaopuMeTpHK CHCTEMAHMHT HCCHKJIHK CHFUMHHH
yauauw

KajopuMeTpuK CHCTEMaHHHI HCCHKAMK CHFHUMH C, 1e6, yHH GHp
rpajayc MCHTHLI y4yH Ta/1a0 KH/JHHIaH HCCHKJIMK MHKAOPHTa alTHIa Ik:

Cr = AH/AT .- (11L:4)

Arap uccHkank 3¢ dekTuHn Yauaui kapaéuuia GHP Heda OH3HH
TallKWJ - 3TraH -XaTolIMKKa #yn Ky#uiaca, C, KajlOpPMMETPHK CYIOK-
JIMKHUHI Ba yHra TerH6 Typran KaJIOPUMETDP KHCMJAPHHHHT HCCHKJHNK
CUFUMAAPH AUFHHAHCH CH(ATHAA XMCOOJIaHH WH MyMKHH: IUHLUA WAML,
apajalITHPruy, TepMmomerp Ba OouiKaJjap. BynapHuHr xap 6HpH y4yH
HCCHKJAMK CHFUMHM TETHINIH COJMUITHPMA HCCHKJIMK "Ba Macca
KYynai#T™MacH cp, ;M ra TEHr, WIYHHHT Y4YYH:

Ck = Zc,,_;m,- . (IIIS)

Cumo6 6uaaH mHUIa OGUp-OMpHra sIKHH XaXXMHH COIHLITHPMA
HCCHKJIMK ~ CHFHMJIapura sra 6yarananrn  yuyn (1,966 Ba
1,883 )K/cm?-K), TePMOMETPHHHI HCCHKJIHK CHFHMH YHHHT KaJiOpH-
METPHK CYIOK/IMKKa TYWaETran XaXMHHH ypTaua HCCHKJHK CHFHMH
1,925 )K/cm3-K ra Kyna#THpuil Gu1aH xucobianan. TepmoMeTpHUHT
CYIOKJIHKKA TYLWIHPHUJIAETraH Xa’KMH yJN40B LMJIHHIPHAA TOMHJALH.
TepMOMeTpHHHT HMCCHKJIHK CHFUMHHH aHUKJa€rraHjarn HucOuit
XaTONHK GHp Heva (ou3HM TALIKHI KHAAAH, IEKAH YHUHT Cp, I'a KyLuraH
xuccacH o3 Gyaaau. MartepuasiapHUHT comnmmpma HCCHKJIMK
curumaapu 1-usosada Gepuirat.

XKypa xam loKopM aHHKJIHKAArd yadauwaapiaa Cp ajoxuaa
Ta)kKpubaJap OpKaJH TOMHJIAaAH. DJEKTP HCHUTTHY épiaMula €Ku
HCCHKAHMK 3¢¢ekTH aHuK OyJaraH peakKuusind oiu6 Gopuul OGuaaH
1
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KaJOPHMETPra aHWK MHKIODAArM MCCHKJAMK KupuTuaaau. CraHaapTt
cucaTHaa KaJui XJOPHIAHHHT 3PHII HCCHKJHKAapHAaH doljanannna-
AH. YaualllapHuHr TYFPHJAHTH, aBBaJ KypcaTuaranuaek (14 -Get),
yaapHd Ty6aaH Q)apKnaHyB!m ycyaza oau6 Gopuanwi  OujaH
tacauknaHanu. lOkopuaa KpraTPlJII‘aH Cr HM aHHKJIALU yCyJJ1apu Xam
XyAAH 10YyHAARAUD.

Taxpubanu Tah€pnai

1. KanopumerpHuHr xamma kKucmaapd 0,2 9% aHukJHKraua
TopTuiaan Ba C, xucobaanaau (taxpubaja C, aHuK/JAaHaéTranaa
(aKaT WHINA HAXII TOPTHJIAAM).

2. Xyann wiy aHMKJHK GHJIAH PeakTOpAard CyIOKJIHKHH €KH 3pUTMa
Ba peaKTopra KMPUTHJAETraH TabCcHpJallyBud Moaaaap WAMULIAPH
6usiad 6upra TOPTHJIAAH.

3. BekmaHHMHT MeTacTaTHK TepMoMeTpuaaru (89- GeTra KapaHr)
CHMOGHHHT CaTXH KaJOPUMETPUK CYIOKJIHKKA TYLIHPHIATAH TEPMOMETP
IIKaJaCHHHHT YpTa KHCMHIa OyMuMlIM KepaK (3K30TepMHK »Kapa-
€Hnapla CHMOG CAaTXMHHMHI IIKanalaH MacTia, HAOTEPMHK XKapa-
€Hnapaa 3ca — yHAaH I0KOpHAa ypnam.nmuu MaKcaara MyBopUKIHUP.
Tepmuctop’” Gu/laH yyaliaa TePMHCTOP KYMpurd 6ajaHcaaliTHpUaa-
mn (A unosaza xapane). .

4. Ac606 Ill.7-pacmna Kypca-
TUITaHUAEK HAHFUAanu. Arap cucre-

MaHHHI HCCHKJHK CHFUMH Taxpuba-

Ja aHHKJAHCA, HAMWITa HCHTTHY
KUDHTHJAAH Ba YHHM y3rapmac- TOK
MaHOaura 3aHXHpAaH .a)KpaTraH
xonaraa ynananu. Konkok opkanu e
Ta'bCHPJAIUNYBUYH MOAAAJAD COJIHH- -
raH -ujauilygajap, TepMOMeTp Ba
apanaliTHPru4 KHPHTHAAAH.

5. KanopuMeTpHK CYIOKJHK Ba
KOOUK ydyH TaJsal KHJAHHTAH Xapo-
patiap ypHatuaaad (KoOMK Xapo-

\\\\\ M ,\‘ \\\‘

!JI

;\\\\\\\\\\\\\\\\\

. j|

paTH KaJIODUMETPHK CYIOKJHKHHHI = —

XapopaTHAaH 3K30TePMHK »KapaéH- .

Japaa +2°C Ba 9H110'repMHK XKapa- 11 7 - pacu. HaorepMuk ycr-

énuanapna — 2°C nan kyn Q)apK KHJI- KH KaBaTAH Kajaopumerp:

MacCJ/IMrd Kepa K) . e KanopumeTgux uanw; 2 — nao-
6. ApanawmTupriay Kya Guaau Lﬁ‘;’;:“lﬁ:a?}sir_; o, 5 e

aw;aumpué KypHaalH, YHHHT KaJio- ’;{";"ul;;:‘;“ —m:;:a" P omerp:

PHMETPHHHF 60|.|.|Ka KHCMJapHra - 9 — kucaora yv-lyn nHneTKa.

TerMaéTraHJUurura HLWOHY - XOCHJ

*TapKuMOHJApAaH: MeTacTaTHK — CTaTHK (¥3rapmac) xolatra sikiH GYamm Ba
Gepusiran wapodTaapaa GHP XolaTia Y30K MaBXyld, 6yJ1a OJIH .

* *ﬂpumyn(aamq Kapiluiukaap 6§46, xapopaTHu yauauira Ba 6Up TEKHC yw1a6
TypHLIra MyJKajJaHraH.
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KHIHHTa4 MOTOp KHCKa BaKTra yJaHaid, cyHrpa siHa TeKIIHMPHO
Kypu.naﬂn

7. Peoctat éplaMuia apajalinll Te3JHIH MebEpHra eTKa3uJaiu;
Xap KaHAaa# ypHaTHJAraH Te3jukK 6yTyH Tampuéa JaBoMulia GHD XuJ
OyJHILINH Kepak.

TaxpubaHu YTKA3WWI BA XaPOPATHHHI Y3rapuiliuHH
aHuKJaW

Taxxpuba naBoMHIa XKapa€H HCCUKAHTH Ba MYXHTHHHT YCTKH
KOGHK OWJaH MCCUKJMK ajJMallMHHUIH, LUYHHHTAEK, -apanallTHpHil -
NaBpHAA HCHIIM XUCcoOMTra KaJiOpHMETPUK CHCTEeMaHHUHT XapopaTH
yarapu6b Typaau. LHyHuaﬁ K16, Xapopar ysrapumHHuHr )"mqauraﬂ
AT §pyqw KHHMATH Ypranunaérran Kapa€HHHHT XaKuKHH AT KHAMaTH-
laH QapK Kuaajd.

HccHKAMK anMallHHHIMMHKUHT 60pH M Xap 6up Taxpuba AaBoMHIA
BaKT YTHIIK OWJIaH XapOPATHHHI Y3rapHiIMHH Ky3aTHll OpKaJd
aHHKJaHaad. MCCHKJKK aJIMallliHHIUTA TY3aTHII aHAJUTHK #YJ 6uiaH
&k Ky#huja KedTtupuarad JlaHre — MHIUYEHKOHMHT 4YH3Ma YCYJIH
épnamMuaa kupuTHiaaay. 20 MHHYTZAaH OPTHK [JaBoM 3TMaiiaurat
tTaxpubanap YyUyH HKKHHUH YCyJ KyJaJaHCa MaKcaiara MyBOPHK
6yn1anu.

XamMma Taxpuba
yu naBpra O6yauHanu
(111.8-pacm): 5(!) mn-
HyTOaH KaM JaBOM
3TMalauran Gou-
JIAHFHY 1aBp; peakuus
Te3JIMrura Ba apaJail-
THPUIN  Te3JIHTHTa
60FJMK 6yaraH aco-
cuit paBp; 5(!) wmu-
HyTAAH KaM [aBOM
3TMaHAHraH  OXHPTH

AaBp.
XapopaTt y3arapu-
111.-8- pacu. AT uu unusMa ycynuaa TOMMIL. ULIHHHHRT BaKTra

. . GOFJIHKJIHTH YH3MACH-
HH OIMII YYyH apaJjallTUPTHY XapaKaTra KeJTHpuaalu a.xap 30 ce-
Kywn (&) na TepMoMmerp (TepMHCTOP) HHHT KypcaTHlin €310
6opunann. -

BowianFuu -AaBp Xxapopatu y3arapmac 6yau6 Koiaranja Ba
+0,050—0,040 °C/mun maH ouimaraHia OouiaHanu (akc Xoaja
peaktop GuaaH ycTKH KoGHKJap XapopaTjapHaard ¢gapk ysraptupu-
JauwWK Kepak). Xapopar 6up XuJa 6yau6 Typrannaa 10 mapra yavau
yTkasuaanm. 11-yauaw G6unad peakuus 6otnab w6opunanu (Mmaca-
JaH, CYIOKJUKJIap apajaliTHPHJIaAH) €KH HMCHTTHY TOK MaHOaura
ynaHaau. Bynapuu amasara oluupaérrasia XapopaTHH Kada 3THII
BaKTH yTKa3u6 00GOPHAMIIH MYMKHH. YTKa3uaraH BaKr Gearnaa6
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KYi#iuaaau, KeiiHHrH €3yB 3ca BaKT KeJqraHia KuauHaau. Xapopar Tes
yarapaérran aaspaa, yuu 0,01° aHuK/AHMKKava é3u6 Gopuiaiu.

Arap ypranunaérran xapaéH 3K30TepMHK O6yJica xapopaT Te3
KyTapuaanu, cyHrpa acra-ceKHH yapopartuurz 6up Texkuc §3zapuiiu
ypuartuasadu. By oXxupru NaBpHHHT GOLULIaHUIUMHK KYpcaTanu. Oxupru
JdaBpia Xapopat asa 5 munyt dasomuda fawanadu. Arap ypraduaa-
étraH »Xapa€H TyraraHgaH CYHC XaM YCTKH KOOHKHHHI X&popaTH
peaKTOpPHHKHIAH IOKOPH OY/ica, OXUPrH JaBpaa xapopat (OollIaHFuY
laBpra HucbaTaH KMYMK Te3AHK GujaH) opta Goluaiau. Mabono,
aKCHHYA, PEAKTOPHHHT XapopaTH YCTKH KOOMKHHMKHAAH oliub KeTtca,
OXWMPrH AaBpAa XapopaT KaMasiiH.

Yuazmaga | —2 mm 0,01 °C ra moc kemuun kepak (II1.8-pacmra
KapaHr). XapopaTtaap ykuga y3uaduw Kuauui mymkud. HI.8-pacmaa
yaual b HyKTara Moc KeJraH JaKHKajaa 6ownaHran. Arap peakropia
HCCHKJHK 3¢pdeKTH ByXKydara Keamaca, ab TYFpM uu3nk O6yinab
XapOpaTHHHT OPTHLUM JAaBOM 3Tap 31H.

d HyKTaja oxupru naBp Golw1aHuG, xapopaT TYFPH YH3HK ﬁymwa
kamasi Gouwraiiau. Acocuil JaBpHHHT OWpUHYH SIpMHAA TYFpH
UH3HKHHHP ETHKJUMH JacTiabKh [JaBPHUHT HCCHKJAHK Y3aTH/HILH
KOHYHHTa, HKKMHYH PMH/a 3Ca OXHPTH AaBP KOHYHHra xaBob Gepau,
ne6 xucobnananu. Hlynuuar yuyn ab Ba de TYFpH 4H3HKJap ¢ Ba ¢’
HyKTaJapia acocdii AaBPHUHT YPTacHlIaH YTKa3u/AraH BepTHKaJ GuIaH
KeculiryHua paBoM 3trapuaand. Ulynmaiét #yn 6unaH HCCHKIMK
" aJMalUMHULL HATHXKAcHAa WyKoTuaraH KaTtaauk AT ra xyuinanu (¢
HyKTa d HYyKTaJaH IOKOPHAa), Ba HCCHKJ/JAHK aJIMallMHHIL Ba
apanalUTHPHLU XHcoOura KH3AHPHJATAH KaTTaJHK aiinpu6 onnHaan (¢’
HyKTa b HyKTajaaH okopuaa). Ly iya 6unan AT = cc’ Tonuaanu.

1. 4. HIWWHHHT BAKAPUIOHILH

CleKJlHKHqu‘ HCCHKJUK CHFHMHHH S"quam .

-

KanopuMeTpHK CYIOKJMKHHHT HCCHKJHK CHFUMHHM YJauallzaa
3NeKTp HcuTrHugaH ¢oinananunaay (111.9-pacm). By makcanna
nJactMacca IJIaCTHHKA €KH LHJHHApPra ypa/irai H3oasLHAJaHTaH
KOHCTaHTAH CHMH HIMNATraH KyJaiaup. HCHTTHYHHHr KapWHauru
CYIOKJHK XapopaTHHHHT 0,2—0,3°C/MHUH Te3anK Gunan oin6 GopuILH-
HH TabMHHJALIH Kepak.

Tok maHGau cHdaTwia KaTTaruHa I'
cHFuMra sra O6yaraH  akKyMyJsTop
Gatapesicu €ku MyaJJaK Ky4JaHUILJH 5 3
TOK TYFpuaaruy (BLIMPSIMHTENb) XH3- ,

Mat Kuaaad. Kusaupruumaru Kyuna- l ’_/\/\/\/\/\_

[1l. 9- pacm. CHCTEMAHHHT HCCHKJAHK CHFHMHHH

yauam yyyH MyaKaNNaHraH NEKTP CXeMacH: Z
! - wentrwy; 2 — Jarapmac Tok  MaHGan: 3 — amnepmerp:
4 - BoabTMeTP; 5 — KamHT. 4
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HUUIHKMAT Nacaiuitn U 10Kopy KapluuJuKka 3ra Gy/araH BOJNIbTMETP
(AXWHCK paKaM/H BOIbTMETP) Aa, TOK Kyud J 3ca KYy3ry IIKalaauk
amnepMeTpaa yJayaHaad. Arap BOIbTMETPHHHT KapUIH/JAHIH HCHTTHY Ba
yjaHraH cumJaap KapluuJiuruira HacbGataH Katta 6y/aMaca, HCHTrUHY
opkaau J = J, — U/Ry Ttok yraau, 6y epaa J, Ba U — amnepmerp
(A) Ba BonbTMeTpHHHr (B) kypcatuwnapu; Rg— BOJbTMETD
Kapwuanurd. Kuapupuin BakTH cekyHaomep épaamusa 1 ¢ raua
aHHKJHKAA Yn4aHalH. ‘

JKoyab — JleHll KoHyHH 6yfinua cucTemara OepHJIraH MCCHKJHK
AH = JUt ra tenr, 6y epaa t — Kuzaupuw Baktih (200—300 ¢). bap-
ya fadaquwarapda Kusdupuw 8aktu 6up xua Ojauwmu  Kepax.
Taxkpu6anaH Makca/ KaJOPUMETPHHHI CyB COHHHH Ba ypraHuJaérran
CYIOKJIHKHUHT HCCHKJIHK CHFUMHHH ToMuil. KasopUMEeTPHHHT CYIOKJIHK
6ynMarad xougard 6Gapuya KUCMJAapHHHHI HCCHKJHK CHFHMHra CyB
coHH — C, aednnany.

CyB COHHHM aHHMKJall Y4yH peaKTopra CyBH OHJIaH TOPTHJFaH
kon6anan 500 cm® MukaOpMAa AMCTHANAHTAH CYB ouHHaaW. Pe-
aKTopaarH CcyB MaccacH KoJOaHMHT Ba Koib6a OuJiaH CYBHHHI
maccanapu GapKu TapuKacHaa aHHKJIAHAAH.

BounaHFuu gaBp Tyraray xapopathu 11 mapra yadaw 6uian TOK
MaHOaHHH Ba CeKyHZOMepHH Oup saxTHuH: f3uda €ékunaau. Xapopar
0,6—0,6° ra kjrapuaranna yaap sitHa 6up BaKTHHHT y3HJa YUHPHIAAAH.
Acocuit 1aBp AaBOMHAAa TEPMOMETPHHHI KypcaTHWHHH €346 GopHlu
JaBoM 3TTHPHJAAAH Ba OHp Heya MapTa aMnepMeTp Ba BOJbT-
METPIapHHUHT  KYpcaTulllapu TeKwupuaanu. -Acocuit naBpHUHT
JaBOMHUJHIH (CUCTEMaHUHT HHEPLHSICH HAaTHXKachWAa) oAaTiAa TOKH{
MCHTTHUAAaH VTKasuil BaKTuaaH Kyn Gyaaan. Oxupru Jaspaa
TepMOMETPHUHT Kypcatuiunapuiy 10—11 mapra yauanrania xam Oup
TeKHC Y3rapyBuM KHiAMaTJap O1MHMAaryHua TYXTaTHMakiy.

KanopuMeTpuk cHcTeMaHHHI cyB 6uJjiaH GUpPrajJHKAard HCCHKJHK
CHFUMHHH

Cr.c = AH /AT, = I.U:t/AT. (111.6)
aHuKaab, )
Co=Chc—~ Cp,H,08H,0 (HI.?)

TeHrJiamajaH CyB COHH TOMMJagH, Oy epaa ¢, 0 Ba gu,o TaXKpHOa
XapopaTtHiary CyYBHHHI H300ap COMHLITHPMA MCCHKJAHK CHFHMH
(Il uro8aea kapaHr) Ba CyBHMHF, MaccacH.

Peakropra cyB  TeKWMPUIA&TraH 3PUTMAHHHT (CYIOKJIHKHHHT)
TOPTHATAH MUKAOpH 6uaaH (500 cx®) anmawrTpunanu. Yaualusu
Takpopaagb,

AT = I U AT, (I11.8)

cyloK./ CyIoK. CyI0K- cylomtcylox./ CywK.

C = AH,

Lk, cynok.
Cp, cyox. = (Ck. cyloK. Co) /gcleK. ([”9)
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6y epaa C,,,,— KaJOPHMETPHHHI TeKWHPHUIAETraH CYIOKIHK GuaaH
OGUprajvKAary HCCHKJIUK CHFUMU; Zevoq B Cp cyox— YHHHI MAccacH Ba
1H300ap CONMUWTHPMA HCCHKJHK CHFHMH.

PeaktopHuHr aBBaary taxpn6ana yad4aHraH XapopathaaH Goiu-
aa6 xap 6up aHumknaw 2-—3 mapTta TakpopJsanaiu. Coanmtupma
HCCHK/HK CHFUMHHHUHT KHAMATHHH X/e-K na ndonanananu.

Ty3HHHI CyBAa 3PHUWI HHTErPaJ HCCHKAHFHHH
yauauw

Peakrop topruaran (500 r) auctuasiaHral cyB GHJaH TyaAHpHJIa-
au. TlpobGupkara, m KOHUeHTpaUHsAAM 3PHTMa OJNHL YUYH KypYyK,
axwunaé malnajaHralH TYy3HHHT TOPTHATAH MHKIOPH COJMHHAIH.
TIpo6upka KaopuMeTp KOMKOFUTa LWyHRaH MaXKaMJaHalukk, 6yHaa
CYIOKJMK caTXM Ty3 caTxuaaH wokopu Oyacud. Tys 10—I15 mun
NaBOMH/la CYB XapOpaTHHH y3ura Ka6GyJ KuJdaau. XapopaTHHHT XHCOOH
Gowsianaau. 1 1-Mapra ynuaurasfad CyHr npobupka YuKapub onHHain
Ba Ty3 CyBra TalunaHaid. Byl npobupkaHm Kafita ToprHill OHAaH
TY3HHHI aHMK MaccacH aHHKJaHapu. Byuw npobupKa 3puTmara
Tywmpuamaiad, wyHdHr yuyyw Ce (II1.B) Tenrnama épaamuaa
XHCOO/aHAETTaHAA YHHHI HCCHKJHK CHFUMH Ha3apra OAHHMaHIAH.

HHTerpan 3puill HCCHKJAHTH '

AHn = CATM/g (111.10)

ra Tenr, 6y epaa M — Ty3HHHT MOIEKYJSp MacCaCH; g — TY3HHHT
TOPTHJIT@H MUK/ ODH. . :

Arap Ty3HHHT MKKHHYM Ba YHA4H KeAMHTH TOPTHIraH MHKAOPHHH
To3a cysra smac, Gaiaku 3putmara coiuica, (I11.10) rvenrnama
épaamuaa XHcob/aaHraH 3PHLU HCCHKJHMTH OpaiMK 3pHII HCCHKJUTH
6ynaau (H3- 6er). Opaauk 3puli uccukaurugan (II11.1) Tenrnama
épraMuaa MHTErpaJ 3pHII HCCHKIUTH XHcoOnaHaau. AH,, HCCHKJHKHH
2—3 yavawapiaH oONWMHTAH HaTHIXKAJADHHHT YpTaya MHKAOPH
cubaTuaa anukaaHaau Ba JK/Moab Japaa udonananaam.

KpucrannornapatiapHUHT XOCHA GYAMII’ HCCHKAWTHHH
yauam

CyBcH3 Ty3 Ba KPHCTAMIOrHAPAaTHHHT HHTErpaf 3pHLI HCCHKJHTH
yanuaHag, cyHrpa ecc KoHyHu 6ViAHUYa KPHCTAMIOTHAPATHUHE XOCHA
6y uccuKauru Xxucobnananu (28- 6et). CyBCH3 Ty3 Ba KPUCTaAN0-
FHAPATHUHT YJHAaHraH MHKAOPH LWYyHAAH TaH1al ONIHHALAHMKH, XOCHJ
6yaérraH 3pHTManapia TY3HHHT KOHUEHTPaUHaaapy Gup xua 6y L
kepak. CyBcH3 Ty3 HaMJ/IaHHG6 KOJIMACAHTH YYYH Yy COJMHraH
HAMUIHKHT YCTH NYKaK THKHH OuJlaH GePKHTHJMUIK Kepak.

HeliTpannaii HCCHKANTHHH yavaw

KucoraHHHr HIKOP 6HnaH HefiTpaanal catnwtapma (1 r kucno-
Ta 3PHTMACH Y4yH) Ba MoiAp (1 Mob KHC/OTa yUyH) HCCHKJHKJIAPH
aHHKJaHaJH.
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I11. 10- pacx. Munerkann KHCAOTZ
6unax TYAAHpHUL:

a — NuneTKa OMHK; 6 — NHNETKa TYaAnKphA-
rau.

HiiKop CTeXHOMETPHK MHK-
aopra HHcGaTaH KyNpoK oJHHa-
nu. 100 cm® muxnopaarn 10 % au
NaOH  3puTMacHHH  yJa4oB
kan6acuna 500 cm® raua cyiontu-
puln 6unaH Taitépaanaan. Kano-
pHMeTpAard HIIKOp 3PHTMAacH-
HHHT Maccacu KaJIOpHMETPHK CTa-
KaHHH Oy Ba TYJAAUPHJIraH
xonatuga 0,1 r aHUK/AHKraua
TOPTHII OHJaH TonHJaaAd. IluneTkaHH TYAAMpPHIE YyYYH YHMHI OUYHK
WAHGAAHIaH TOMQHHHH KHCJI0Ta COMHHIaH TOP CTaKaHra TyLIHpaMH3
(I111.10-pacm). IlunetkaHuHr wWJiadGAaHraH yud wiKgJaHraH WHLIA
Taékua Gusaan énunany. [Tunetka y4d cyB 6usiaH T03aaa6 0BHJIaau Ba
Kypuryrua apruniaznu. (IIunerkanHuur yunnu énraH Xouja IOKOpPH
TapadaaH XaM KHCJIOTaHH KyHHII MyMKHH) . [TineTKaHuHT KeHr KHCMH
TyJa 6yauin kepak. Kucnora Maccacu g, Maccasnap dapku 6yitnua
tonuaaau (0,05 r raya asukiaukga). IlunetkaHW KaJopuMerpuk
CYIOKJHKKa (MIUKOP 3DHTMAacura) TYUWHDPHJIaAH.

Acocuit naBpHuHr GoulaHuwmuia wWHina Taékya KyTtapuaub,
NHNeTKAHHHT yuH ouuaanu. KajopuMmerpaaru nuneTka 64p Heya Mapra
KyTapujaad Ba TyWwHpuaalH, OyHAaH KHJAHULIAH MaKcal YHHHT
HUHAArH KHCJIOTA TYJHK OKHO YHKHIUKM Ba NHNETKAHWHT HLWKOP GHsaH
IOBHJIHIIHHM TabMHHJALIAUP, CYHIPa Nunerka Taék4ya GuAaH €nuaalu
Ba 3pHTMaja Koniaupuaaad. Arap taxpubana ¢akar muwa taéKyaHu
KyTapull GHiaH KaHOAT/AaHHJACA, KHCAOTaHHHT GHp KHCMH HIUKopra
OKHO Tyllaju, TNHNeTKara 3ca, TyTalITHPWITAH HAMULIAP KOHYHHTa
Kypa, ManiyM MHKAOpAArd HIIKOD KHPHG Koaaan Ba Oy TYJIHK
HeHTpaJaall yYyH eTMad Koidiiy MyMKHH. Taxkpuba 6y3unanu.

Kucaora spuTMacuin acoc 3pHTMacHra KyHramja axpajajauraf
HelTpanJaHHII HCCHKAWTHAAH TallKapH, YMyMHH HCCHKJHK 3 deKTH-
ra KHCJOTaHd HUWKOpP GHJIaH Ba HIIKOPHH KHCJIOTa GHJAH CYIOJTHPHIL
HCCHKJHKAApH XaM Kupaau. Mikop xaxkMu Katra OyjaraHAury Ba yHra
KHCJ0Ta KyAHATaHHJIa KaM y3rapraHiurd y4YyH, ULIKOPHH KHCJOTA
GHAaH CYIONTHPHII HCCHKJHMIHHH Xyla KHYMK ae6, yHH Xucobra
on1Maca Xam 6yaaau. AKCHHYA, KHCJAOTaHH HUWKOP GHJaH CyIONTHPHIL
HCCHKJIMIH HeATpajsialll MCCHKIMTHHHHT 109 HHH TaWKWI KHAHLH
MYMKHH Ba IIYHHHT yYyH XaM YHH XucoGra oJIMill Kepak.

CylonTupuil  HCCHKAHTH AH,, KHCIOTa 3PHTMacHHH (Heit-
Tpaaiallla ONMHTaH MHKAODAArWieK) Tosa cyBra (CyB Ba MIUKOp
XaXKMH TeHr 6yaanu) Kyiuil Gujan aHUKAaHaAH. XJAOpHI KHCIOTaHH
CYIO/ITHPHL PEeaKUHACH 3IK30TePMHK OYJraHu YyuyH, CYOATHPHLI
HCCHKNHTHHH yMyMHil HeliTpaJJlaHHIL HCCHKAHTHAAH aiiupu6 Tawaw
J03HM.
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ConyiuTupMa HeHTpasiaHHull HCCHKJIUTHHH

. ’
ap o D= Mol (L1
8ya

TeHrnamMagadn xucobaaimus, 6y epaa AH, = C.AT — yauyaHrau
apaJalludill HCCHKJIUTH.

C. uccHKauK curuMHu (II1.5) TenrnamanmaH XxucobsaHaiu €KH
yauaHanu (56 -6erra KapaHr). | Molb KHCJIOTAHHHT HeHATpaJ/llaHHLU
HCCHKJIHTH

AH=Ah ‘Og’" (111.12)

ra Teur, 6y epaa p — 3pHTMajard KMCJOTa MHKI[O[)H [ (macca) %];
M — KuCJOTaHHHT MOJSAP MaccacH, €KH

ati = e = Aoy, (111.13)

UChap

6y epra v Ba ¢y, — KMCJIOTA Xa>XMH Ba MOJISAP KOHLEHTPaLHSCH.

XJlopua KUCI0Ta HeliTpaniaHaéTraiia YHHHT 3HUJIUTH.CyBHHKHAAH
10 9% raua 1oKopu GynanH, CYONTHPHIL HCCHKAHUTH AH ... 3ca AH,
Huur 4—10 9% uHn Tawkua Kuaanu, wyxusr yuys (I11.13) ndonanu
TaXMHHaH

AH,
AH ~ .
81ACHA

(111.14)

KYpUHHMIIAA E€3ULU MYMKHH.
Byunait cozmanammpmu HaTHXacuna Kenu6 uuMKkaH xato 6 %
JaH owMaiau.

. Yauaw xatonuHkaapuuu Gaxoaam

(H1.8) reHrnamara GuHoaH ypraHujaérrau CYIOKJIHK Kyiiuaran
KaJOPUMETPHK CHCTEMaHHHT HCCHKJIMK CHFHMHHH y.nqaumaru MaKCH-
MaJs HHCOHH XaTo

AC, cyloK. .Alcynok. AUcylok. Atcylox‘ 2(AT) ’
- = - +- +
CK. CytoK. 'ICy'IOK. UCyIOK tCleK. A CYIOK.
TeHrnama épaamuaa GaxonaHaau, Oy epaa (AT)’ — Tepmomerp
KypcaTHILIapH XHCOOUHHHT AHHKJHTH.

CyB Ba 3pMTMaH{ TOPTUILJATH XaTOJHK HucOaTaH Kam GyJaraHu
yuyH, yHH XucoOra oJMmaciaH Ba KaJlODUMETPra COJIMHraH CYBHHHT
HCCHKJIMK CHFHMHHH MIIOHWIH Je6 Xuco6.1a6, CYIOKJAHKHHHT CO-
JHIITHPMAa HCCHKAMK CHFHMHHHM YJa4alljard MaKCHMaJl XaTOIHKHH
KyAuaaru '

ACP‘ CylOK. ACK.'cyloK. + Accyn
Acp, CY1OK. ] CK. cyloK. Ccys
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TeHriaMa épaaMuia Gaxonauw MyMKuH, Oy epna AC, oo« Ba Cep —
KaJIOPHMETPHUHT CYIOKJIHK OU/IaH GUPrajHKAAard UCCHKJIMK CHFHMHHH
anumamnaru MyTAaK Xato Ba CyB COHH (AC,/Ceu = AC, cyou/

f‘lm‘erpan 3pHil HCCHKJIHTH éKun Heu‘rpa.n.namlm HCCHKJ'IHI‘HHH
y.nqamnaru XaTotuK:

A(AH) _ AC, cyox + 2(AT) L 20e
AH C AT g

K. CYI0K.

6y epia g — Ty3 €KHM KHCJOTAa MacCacH. :

Texunk Taposuna toptuaranga =+0,02 e, Bekman TepmomerpH
6yiinua GesocuTa Xucobsap Kuaunraniaa sca +0,003°C xatonnkka
AYyA Kyinnaaun. AT HW aHuK/IaullAa Yd3madqaplad ¢oigananuwn 6y
AHHKAMKHM NacaTHpaau, WYHHHT y4yd Xucobaapaa =+0,006 °C
KHAMATHH OIMII Kepak. Vnuanunaétran MOJJAHHHT MHKIOPH KaM
6yau6, XapopaTHHHT yarapuwu 0,5°C naH ommaraH 3Hr HokyJaa#
xonfa Oy KuiiMaTaaH KeAH6 YHKKAH XaTOJHK 2 (AT)'/AT—-2
-0,005/0,5=0,02, sibuu 2 % 6ynanu. By wapontaapna AT Ba
yauaérranaa AH ra KUPUTHAAETraH MAaKCHMaJ XaTOJIHK ~3°/g HH
TAUWKHJ KHJAAQLH.

CHcTeMaHHHT HCCHKJMK CHFUMH KHPHTAETTaH XaTOJIHKHU Gaxonaly,
Cy, HM YJyaMacnaH, KaJlOPHMETPHK CHCTEMAHHHI XaMMa KHCMJapH
MCCHKJIMK CHFHMJIADMHHHT HWFHHAMCH cudaruia ONMHraHAa, KHAWH
6ynanu. ACOCHI XaTOJIMK KaJOPHMETPHK CYIOKJUK GHJAaH HCCHKAHK
MyBo3aHaTHAa Oy/iraH CHCTEMAaHHHT uYerapajapuHu aHHK OHJHIL
MYMKHH 3Mac/uruaaH Keiu6 unkaiu. Taxpnbala olMHraH HaTHXKa-
Jap acocula KaJOPHMETPHK CHCTEMa HCCHKJHK CHFMMHHHHT HHCOHMH
xatocH, Cp HH XHcoGaawl GuiaH aHMKJaHraH rakaupaa 0,03 naH
owMaiau, b ~ 3% HH TalKWI KuaalH.

Ulynnaiét kuau6, AH Hu y.nqaumaru MaKCHMaJ XaTo ~6% HH
TaWKHI KHJIaaH. (III 14) TaXMHHHI TeHI1aMa 6ViMua xucobiaHrauaa
6y XaTo fiHaja KynasiiH. -

‘Tonumwupukaap

l. DpuTMAHHHT HCCHKJHK CHFHMHHH aHHKJall.

2. Ty3HUHT HHTerpas 3pHIU HCCHKJIUTMHU aHUKJall.

3. CyBcH3 Ty3 Ba CyBAaH KPHCTAJIIOTHAPATHHHT XOCHA OVl
HCCHKJIHTHHH aHHKJAall.

4. Ky4ad KMCJOTaHUHT COJMLITHPMA Ba TYJMK HeHTpaJ/J/aHHIL
HCCHKJIMTHHH aHHKJALL.

5. Tysuunr cyBaa 3pHll HCCHKJMKIADHHHHT H30TE€PMACHHH
TY3HL, '

6. DNIEKTPOIMTHHHT THAPATIAHHLI HCCHKAHTHHH aHUKJaL.

7. OXHprH 3pHill HCCHKJIWTHHH aHUKJALL.

8. Typau m KoHueHTpaUusJapAa Maplual MoJfp 3pUUI HC-
CHKJIMKJAPHHH TONMLL.

9. OpaJHK MCCHKJMKIAp acoCHla MHTerpaJ 3pHLI HCCHKJMIHHHU
aHWKJAall.

10. ¢,=f(m) uu3manu Tysui.
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XHco6oT HaMyHacH

. Xapopar , ... °C.
2 Yauaw natixanapu. Kaasan

v Sexmas Tep- 6yavmnapupa | GYmvmmapune

uam Ne -
MOMETPHHMHT e mm:;rypumc

Xypcarumy x§pcaTnmmn® x¥pcaTummu® T~ MU

Jyp-... pr-... =...
AT=. .. Jyp"'...A pr-...ﬂ Pe=.

3. KanopuMeTpuK CHCTEMARMHT WCCMXIHK CHFMMMHE XHcoGnaimn*;

CucTeMaHuHT Hccuxnux CHrMmU

RUCMAApH

Macca, r
commrrupma, XK/r.K|  ymymuit, X/K

Cy=- - - XKIK

4. Yusmanak AT HH TonH.
5. Yprauunaérran HCCHKAUK SDPEKTHHH EKM HCCHKJIMK CHFMMHHH Xucobaaul.
6. Yavaw xaTonnrunk Gaxonaut.

1L 5. MAIIKJIAP

1. Kanopumerpra Tywupuiarad UCHTTHY OpKajsu 5 MuH naBomuaa | A kyu Ba
4 B kyuaanuwira sra G6yarax Tok yTkasuarax. KaaopuMeTpuk CHCTEMaHHHT XapopaTti
0,5°C ra owrad. KaJopuMeTpHK CHCTEMaRHHT YMyMHA HCCHKIHK CHFHMH KaHmaii?

)X aBo6: C,=~2400 )X/K.
2. 1,473 r NH(Cl un 5285 r HyO na sputuaranaa XapopaTHRHr TNacaiuiiu
AT==0,174 °C nu Tawkua Kuaau. XocuJ GYaraH 3pHTMAHMHT CONHIUITHPMA HCCHKAHK

curamu ¢,=4,163 JK/r-K. Cys coun 181,2 XX/K. NH.Cl nuur unrerpaa spuw
MCCHKJIMTHRH aHMKJAHT.

Xapo6: AH,—15,09 kK/monn.

3. 14,88 r 16,7% au HCIl spuTMacHHu MIUKODHHHT ODPTHKHMA MUKIOPH Gunan
HeATpaiNaraHaa KaJopumerpuunr Xapopatu 1,86°C ra kyrapunmu. Kanopumerpuk
cHCTEMaHUHT yMyMuil neeHkauk curumu 2218 JK/K. Kaciorann CylonTHPRIL HCCHKAHTH
AH yoqr. = — 314 XK. 11 Ba | MOb KACTOTAHHHT HEATPALIAHHLI HCCHKAHTHHH TOMHHT.

Xaso6: Ah=—256 )K/r; AH=—55952 XK/monb.
4. 9,3413 r KCI 445,38 r H0 na spuraHaa xapopaT KyfAuaaruua ysrapras:

* CyYIOKJHKHHHT HCCHKJHK CHFUMMHH yiuam yuyH.
* Ty3suuHr cyBOarM uHTerpaj 3pvlll UCCHKJMTHHH, KPHCTAJJOTHAPATHHHT XOCHJ
6YHU HCCHKAMTHHK Ba HeHTPaJJaHHLI HCCHKJWTHHH yauall yayH.
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Vnuaw |Bexman repmomer- | $nuaw | Bexman repmomer- | Yauam Bexman repmomet-
Ne PUHMHT K PCaTHIL Ne PHHHKHT KYpcaTHIl Ne puBMHT X§pcaTHin
1 3,620 9 3,611 16 ) 2,518
2 620 10 . 610 . 17 524
3 619 (Ty3 commHanu) 18 530
4 617 11 2,700 19 536
5 616 12 504 20 541
6 615 13 500 *21 547
7 614 14 506 22 554
8 612 15 512 .

KCI HuHr cysaaru #uHTerpasj 3pHil HCCHKJAHTMHH aHHKJAAHT. XOCHA KWJIHHTaH
IPUTMAHHHT CONHIITHPME HCCHKAMK cuFuMn  ¢,=4,063 JK/r.K. Kanopumerpuk
HAKUWHHHT HCCHKAHK CHFUMK (cyB cotn) 122,6 K/K.

"1 XKaBo6: AT=1,155% AHn==17520 K/Monb.

5. 9,3754 r KCI Hu 446,55 r cyBaard COTHINTHPMA HCCHKJIHK CHFUMHHH TOMHW YYyH
3pUTMara Tyuwupuirau ucutrudian 1,39 A kyura sa 9,65 B Kyunanuuira sra 6 yaraH Tok
2 muH 33,3 ¢ naBoMnaa YTKasuaau. KanopuMeTpHK WAHUIHMHT HCCHKJIMK CHFUMH
Cr=12280 )K/K. TaxpuGa 1aBoMuna xapopaT Kyinaaruua V3raprau:

Bexman
¥ nuam 'repmljf,a::;:mn- Y uaw repugeum“mmnr 9";':'" TEPMOMETPHHUHT
Ne K¥pcaTuinm Ne x¥pcarHmm " kypcamymum

1 2,290 11 2,441 19 3,323
2 291 12 | — 20 320
3 293 13 2,854 21 316
4 - 294 14 3,060 22 311
B 296 15 267 23 308
6 297 (§rampunanm) 24 304
7 298 25 300
8 300 16 337 26 296
9 301 17 332

10 302 18 328

(Exunann)

SPHTMHHHHF COMHUITAPMZ HCCHK/AWK CHFUMHHH TOIIMHI.
Kaso6: AT=1,044°C; ¢,=~4,050 X/r-K.
6. MgSO,+ TH,0 — MgSO,- 7TH:0

peaKLHUsiHHHT HCCHKJHK 3P deksuHH TonuHr. m==0,14 Mosb/KI KoHUeHTpalUHAL2 _MgSO.;
Y4yH HHTerpaj 3puill HCCHKAHTH AH,=—84935 X/monn, MgSO,. 7TH.O yuyn
AH,=16,108 X /Moib.

XaBo6: AH=—101,044 K /monb.
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BHUP BA UKKH KOMITOHEHT/IH
CHUCTEMAJVIAPJATH T'ETEPOI'EH
MYBO3AHATJIAP

IV 606. TYHRHUHTAH BYF BOCUMH

IV.1. KATTHK )XHCM — CYIOKJIHK — BYF CHCTEMAJIATH MYBO3AHAT

CyloKIHK €KU KATTHK XHcM OuwjaH mysozanarda typean Oyrea
rijiiunean 6yr neiunand. BHpPOH MoAdaHUHT TVHHHraH O6YF GOCHMH
yHuHI TabHaTura Ba XapopaThHra GOFIUK 6§10, OYFHHHI XaXXMura,
WyHHHTAeK GoliKa ra3CHMOH apaJialimaJap 6ocuMHra (arap yjaap uy
CYIOKJIHKAA €KH KATTHK XHCMJa KuiliH 3pyBuaH 6yunca) GORIUK 3MacC
(Payab KoHyHHTa Kapawr, ... -6eT).

CyiokIHK (€K KaTTHK )KHCM) Ba OyF opacuaarH MyBO3aHaT
AHHAMHK MYyBoO3aHATAMp: ¢a3asap y3/yKCH3 paBHIILA 3appaudajap
(aTomnap, Moiekynanap) Gunan aamalmdauG Typaau, OyHAaa BakT
Gupaurnia Gup GHpPJAMK Yerapa CupTAaH OyFra KaH4a 3appaua yTca,
LIYHYaCH CYIOKJHKKA KaHTalH.

Xapopat GusiaH CYIOK/JIHKHHHT Ty#nHran 6yF 60CHMH ypracunam

MyHoca6aTuHH KeATupub YHKaPaMH3.
' (I1.17) TenrsaMa acocHZa TYiuMHraH OYFHHHI KHMEBHH IMOTEHUHAJH

us=ng+ RTInP ;.
ra TeHr. '

MyBo03aHaT XO/IHAa TO3a CYIOKJHKHHHT Ba YHHHr GYFH KHMEBHi
notreHuuannapun teur [(I11.19), (I1.25) Ba (I1.26) tenrnamanapra
Kapanr]:

g =Py =10

Yupa:

Mg=Hg+ RTINprgy = ug; ug—ug=RTInp.g,

V3 wuaB6atuma, (Il 34) TeHrnamara MyBOOHK CYIOKJIHK Ba
6yFaapHHHT CTaHAAPT KMMEBHI NMOTEHUMANIaDHHHHT (apKu KOHJeH-
caTJaHHLI XKapaéHuaary ¥306ap MOTeHUHAJMHHHT Y3TapUIIMra TeHT

Rnn‘pﬂ'ﬂ = AGKOH[{
OyHaaH:

(11.41) Tenrnama acocuaa

0 0
d (AG AH )
- < ;°"“ >= - T‘“’"“ s dinpg;/dT = —AH, /RT
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6y epaa AHY,,— KoHleHcaTnauu (6yF XolaTAaH CylOK XoJarra

YTHULL) 3HTAJBIHACHHHHT (MCCHKJHIH) Y3rapHuy.

. KoHzeHcaTJaHHIU HCCHKJIHTHHHM, MyTJaaK KufimaTtH 6y#inda yHra
TeHr Oy.raH, JeKdH Kapama-KapllM uLIopadH Moasp 6yriaxuut
uccukaueu AH gy, Gunan y3rapTnpu6 .

dinprgi) AT = AH g0,/ RT? (IV.1a)

HH O1aMH3. :
Xyanu LWyHAa# KaTTHK Moafa Ty#uHraH OyF GOCHMHHMHI
XapopaTra GOFJIHKJIHIH HponaCHHU YHKApHLI MYyMKHH:

dinprga/ AT = AH yypzan/ RT? . (1V.16)

By TeHrnamara Moasap OyFaaHHLI HCCHKJAWTH YpHHra Moasp
xaddaw (KaTTHK XonaThaH OyF xonartura YTulll) uccusaueu AH ;..
(cybaumaTaaruws — 6yF XonaTAaH KaTTHK XolaTra yTull) Kupaid.

(IV.1a) érku (IV.16) rtenrnamanap TyHHHrau G6yF GOCHMHHHHT
xapopatra GOFTUKJIMIHHH udorasaniu. CleKJIHKHHHF KaiHaluuaa
(éxH KaTTHK XXMCMHH OYF XxosaTHra yTuwnaa) Tyiunran OyF 60CHMH
TallKH 60CHMra TeHT 6yJalu: WyHAHT yuyH LIy TeHraaMaaapHUHT Y34
KafiHall (Xafgall) XapopaTHHHHT TallkH OocuMra OOFJIHKJAMTHHH
ubonananau. )

(IV.la) Ba (IV.16) rtenraamaap

CYIOKJIHK ==ra3 : "(a)
KPHCTAJI == ra3s (6)

MyBO3aHaTJApHTa TETHLJIH.

TepMOLHHAMHKAHHHT HKKHHYH KOHYHH 2COCHAa OIMHTaH yMyMuil-
poK TeHrnama Oy MyBo3aHaTJaplaH Talikapu Ky#ujaaru MyBo3a-
HATJapHU XaM Y3 uuura olaju:

KPUCTAJl == CYIOKJHK (8),
kpuctaan (I xun) = kpucraan (Il XHJI) (r)

Ba
dp/dT =AH/TAV (IV.2)

KYDUHHILKIa 3ra 6yna£m

By TeHrnama KypcaTHaraH TYpTTa YTululapaaH Xap GHPHHHHT
XapopaTHHH Tallku GocuMra 6OFAHKAHTHEE Hdofataiam. Yuaa AV ="
=V2— V| MyBO3aHAT XO1aTHAaTH HKKHTA MOAAaHHHT MOJISIP xammna-
pu dapkuaup, macajau, (a), (6), (B) éxku (r).

Vo XaXMu UWyHAa#l XonaTra Teruuunku, 6y XonmaTtra YTuw
HCCHKJMK IOTHIMIIH OuaaH Kysatuaand, abiu AH (OK/monp) —
IOTHJITAH HCCHKJIHK.

(a) Ba (6) xonatnapgarda MyBO3aHaTapaa xamuma Va>> Vi
6yaanu. XoHa xapopatuaa | moae CYBHHHI XaXMH Via 18 cem®, | monb
cyB GYFMHUHI XaXkMu Va>>24000 cm®. [Wynunr yuys (IV.2) ypuura
dp/dT =AH/TV, neiinul MyMKHH.
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[asHu xoccasapura Kypa uiean rasra sikuH ne6 Xxucobaa6,
MeHgeneeB — KuanefipoH tedrniamacura acocaanub, Ve=RT/p Hu
KnputaMu3, 6yHaau sca (IV.la) éxku (IV.16) tenrnamanapu keau6
qyKalH. _

(IV.2) reHramMa MyBO3aHATHHHI MaBXyl TYpTTa XHJH YUyH

KYJJaHUAWLIH MYMKHH, JekuH 6y TeHrnamajaard Vs Ba V| xaxkmuap
6up-6upura AKHHPOK Gyarau (B) Ba (r) xonariapia ¢poiaanaHuiaiH.
(IV.la), (IV.16) Ba (IV.2) Tenrnamanapra Knay3smyc — Kaaneiipon
TeHIJlaMaJjapH AeHHJalH.

Butra momna yuyH aiiHu GHp Xapopartiaru Xafifal HCCHKAMTH
GyFaHHII Ba CYIOKJAHHIU HCCHKJ/UKJIAPH AHFHHAHCHTA TEHT:

AR, pinaw= AHGym + AHcyloma’nmu‘

Byrnanui Ba xaligail HCCHKJIHKAApH XapopaTra G6oFIHK: Xapopart
opTHILKM GUJIaH yJIapHUHT HKKaJ/acH XaM Kamasiau. Kputuk xapopaTia
HCCHKJIMK AH 5, ==0. JIeKuH KPHTHK XapopaTiaH KeCKHH (apK/aHyBUH
xapopat/aapia AHcy,,,, HUHT XapopaTtra Kapa® y3rapully yHYa KaTra
sMmac. )Kyaa kartra G6ysamaraH xapopatiap opanufuia AH,,, Ba -
AH 50 1APHH y3rapmac ae6 xucoliaca Gynaam.

AH gy ~=const ne6 xuco6sa6, (IV.la) TeHrnamMaHu MHTerpaJaacak

lgp= — AHgyes/ RT 4-const (IV.3);
TeHI/1aMaHH KeJdTHpHO YnKapaMus.
YHra KynuHua .
lgp=A—B/T (IV.3a)

Kypunull Gepunanu, 6y epaa A==const/2,303; B=AHs,,/2,303R =
=AHgye/19,15; R=28,314 )X/ (monb-K).

(IVvla) (IV.16) Ba (IV.2) TeHrnamanap Gujan ucbona.naHquH
myHocaGataap IV.1-pacmaa KeATHPHATaH.

W L x
! ¥
! |
! G \ .
\ ~
\
\ .
2 n
A
. T
IV. 1- pacu. BAp KOMNOHEHTAH > 4
CHCTEMaHHHI XO0AaT JuHarpam- hat

MACH:
IV. 2- pacu. Igp — 1/T xoop-
I — kpucraaa; 11 — cywk; 11— 6yr co- P 'gp
Xanapu. AO — xafinaw; OK — Gyraa- AuHaTA2pAA TYRUHTH byr 6o-
Aum; OC (OC’) — cylokaanut 3rpuaa- CHMHHHHT Xapopatra Gorauk-

pd. O-—yunaman; K — kputuk Hyk- JNrH.
Tanap.

OK srpucu cyloKaaHull XapopaTuiaH OollllaHajld Ba KPHTHK
XapopaTaa (wyHra Moc paBullla KPHTHK OocuMia) Tyraju.
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Y 6yraanuw szpucu ne6 atanagu Ba Gyr (III) OGunan cyiok
(IT) coxanapHu 6up-6upuiaH axxpatu6 Typanu. CyloKaaHHI Xapopa-
TuJaH 0acT Xapopataap TomoHra AaBoM 3TyBud OA srpucu OK ra
HucGaTaH Te3pok Kamasitu. By srpu kpHcrana xonat (I) Ba Gyr
(II1) coxanapunu yerapana6 typanu. ByHna# uusuK yaiidaw sepucu
ne6 atanajiu. : ' ’

Cyrorranuw sepucu OC xpucraan (I} Ba cyiok (II) coxanaphu
- yerapanaimu Ba (B) MyBosaHaThH uopanaiam (B) MyBosaHar
naéituna Vo>V, (onartaa) Ba Vo<< V) (alipuM MolaNapaa, MacaJaH,
cysia, BACMYT/a) 6yauwu MyMkuH. Arap Vo>V, 6yaca, OC 3 PHHUHT
KypcaTHlK4a, GOCHM OPTHLIH 6uJiaH CYIOKJaHHIIl XapopaTh KyTapHaa-
nu. OC’ srpucHHMHT KypcaTtuuinya, Vo< V| 6§aranaa, 6ocum opTuliy
GuJIaH CYIOKJaHHI XapopaTH nacasaH, (r) MyBo3aHaTJap XaM XyAldH
wyHaak mMyHocabaTiapHH HonaaiiH.

SrpusapHHHr Xap OHPH MOLLAHMHI MKKH XOJaTH OpacHAarH
MyBo3aHaTnapra, O HyKTa 3ca y4Y XoldaTHAAardH MyBoO3aHaTra »kasoO
Gepagu (I'n66cHuHr da3anap KouaacHra KapaHr).

Xafpaul srpuCHHHHT TEHIIaMacH GyFJaHHMII 3rPUCH TeHIJ1aMaCH-
nau A Ba B ko3¢ dullueHTIaPUHHHT KHiIMaTAapd 6uJaH dapKaaHaiM.
Byrnauuw srpunapu yuyH onatia A =~ 10 Ba B2~ 2000 (p uu mm cumob
ycrynuda ubopananranna). IV.2-pacmaarn TYFpH YH3UKHHHT KHAJHK
Gypuaru TaHreHCH B kaTTa/uknu 6epanu. A Ba B ko duunentiapHu
TYFPH YH3MKAA ETYBUH HKKH HyKTaJaH aHAaJHTHK paBHIIAA €KHM 3HT
KHUMK KBajpataap ycyad épaamuaa (20- 6er) xucobaall MyMKHH.

A Ba B koapdulmenTaap acauga y3rapmac smac, 4yHku (IV.1a)
TeHrJaMaH{ HHTerpassiaraiia AHq.,~const 1e6 KaGya KHJIHHTaH
31H.

(IV.1a) tenrnamanu Ty naru p; nan T2 naru pe raua AHg,,~const
waptd GHJaH HHTerpa/acax )

AHgyey=19,15 T1Talg (p2/p1) / (T2—T) (IV.4)

HH O/aMH3.

(IV. 4) renrnama épaaMuaa xucoOJaHraH AHGYF,, HHHI KHHMaTH
TaHJlaHTad Xapopataap opaJaurura OGoFauK 6yau6, Oy opaJsiuk
KaHYaJ/uK KHYMK 6Yica, WyHYa MK XaKuKuiicura sikud 6ynaan. Ammo
6yHnaﬁ XHcobaall y4yH KadHall XapopaTh Ba 6yF GOCHMHHH XyJa
aHuK yauaw Tanal® Kuaunanm (AH,, HH auu&.naumam XaTOMMK
XaKHia 74- 6eTra KapaHr).

AHg,., HH HHCOGAaTaH KeHr xapopaT.nap opaJIMFuAa (30 50°C)
xucobnaw yuyH lgp=¢(1/T) TYFpU Yu3uKKa aHUKPOK >KoilsaliraH
HyKTaJlapHH .Tanjaab oNHll TaBCHA KHJIMHAIM.

Typau cyloKIMKAAPHUHT TYiiHHraH 6yF GocUMJIapy X0HA XapopaTH-
Aa 6up Heua TapTHOra apK KHJIHLIH MYMKHH.

Byr 6ocuMuHu yavall ycyaaapu uwna6 YHKWIAraH Ba yJap
ypraHujaéTraH MOAJAHUHF YydyBYaHJaurura Gorauk 6Gyaaau. Kawm
yuyBYaH MoaNanap Y4YyH KymuHuya Oupea oaub jruw ycyaudan
doiizanaHuIaIn: CYIOKJHKHHHT CHPTH yCTHAAH KypyK ras, MacaJgaH
XaBO CeKHH yTKa3uaamm, Oy xapaéuna y 6yrnap 6unau ryitunanu. a3
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6upra onu6 yrrad OyFaap Typad ycyanap 6unan durunann (Macagat,
cyB GyFlapuHH KaJabUui XJopHA GujaH), YTKa3u/IraH ras XakKMH Ba
maccacu Oyiuuya Mennenees — Kuaneipon TeHrsaMacugaH G6yF
60CP[MH xucobnaHaa.

- YuyBYaH Moadaap yuyn craruk ycy,a Kyananuaanu, 6yHaa Gerosa
rasnap Ba OyFrnap nyKomeraH 6epk ¢asona CYIOKJHK ycmnaru 6yF
6ocumMH MaHOMETp €paaMuia yayaHalH.

Ypraua yuypuanaukka sra 6yarau Moaaanapra KaiiHaiu xapopaTu-
Aa TY#Auuran G6yF Gocumd Taluku OGOCHUMra TeHI 9KaHJIMIura
acoCAaHyBUH OunaMuK ycya Kyanaudnaan. p Ba T opacHiaaru
GOFNaHHLIHY ONHLI  yYyH TYpJAH Tallky OocuMIapAa CYIOKJHK
KaliHaryH4a KW3AMpH/Iady Ba KafHall XapopaT/apH aHukJaHaiu. By
xonaa GocuM Myctakua Yarapysuw O6yau6, KalHal XxapopaTH 3ca
YHHHT ¢byuxuusicu 6yaagu. bepunranw Gocumra . Moc XapopaTHH
VpHATHIU Tampuﬁa o6 Gopysudra Gormifk 3aMac.

JKyna Kuitun OyFiaHyBYaH MoLAanap  y4yH yra cearup Eku
MOHJI@aHYBUH MaHOMeTpJap Ky/laHuaadu €k OyF 60CHMU MOANAHHHT
6yuIMKLg 6ymdﬂmu Teaaury Gyiuua XucobnaHajd [ByF GocHMH
10-3TTa (~107° Mm choé YCTYHH) Ba YHIaH KH4MK 6yaranaa).

IV.2. AIJTAPHMHT BAXAPHJIHIIN
Byr GocumuHn yauauw

Katinatritu(I)ra  (IV.3-pacm)- Hnait opkaau Tekwupunaérras
CYIOKJIHK Kyfinnaau, OyHAa YHHHT OGajlanjuIMIH HAWIL, AHAMeTpHra
TeHIJaIIKIUA KepakK, cYHrpa uniigaaHran repmometp (2) xkoHaawTu-
punanan. TepMOMeTpHHHI CHMOGJAH KHCMH YCTHra naxta ypaull éku
J10Ka Gornab TypuO, YUHHH CYIOK/JMKKA TyWHpu6 Kyunm doiinanan
-Xonu  smac. byuwpait  KoGHK ’

KadHaul >KapaéHuWHW aftHaH
TEPMOMETPHHHT CHMOOJH KHC-
MH CHPTHAA COAHP Oyavuinra
XH3MaT Kujialu. By cylokank-
HMHF §Ta KM3UO KeTHIIH HaTH-
AaCHla - XapopaTHH HOTYFpH
YJIYaUIHHHT  OJAAHHH  OJIajH.

ByHunr  ypHura  KaHHat-
rad (I)mupra mwuuia Kanuagasp
KMPTH3KIL MyMKHH. Mofian na-
coc épaamMia  cucTeMaia’
GYIIUK X0ocHad KHaHHaAu, Oy-

HUHT y4yH yY Hafiid KyMpak J

épnamuna (IV.3-pacmpa L 1

KypcaTUIMaraH) "HacoC Baky-  IV. 3- pacu. Tyiunran 6yr Gocumunn fauaii-
yM @yaura ynauaau, Hacoc 4~ Ruran mocaama:

yiuira coJlWHaiAuW Ba )KS”MpaK 1 — Kafuatruy; 2 — TEpMOMETP; 8 — cicTeMa XaBocHHH -

R r4 PHII yuyH MyAKaanauran KyMpak; 4 — XaBowH KHPrH3HUI
(3) oydJanu, 6YH113 AKyMpak YUyH MAXaMianran KamuANRDAM KIMpAK; 5—}12}11'&“-{

(4) éH"K 6?-"311“- 6 — MaHoMeTp; 7 COBYTKMY: 8 -7 KyWKMUE XaMKM.
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CHCTEMaHHHT XaBOCH CYIOKJHKHHHI XOHa XapopaTtuia KaHHaiau-
rai 6ocumura kaparanga 20—30 MM ra kynpok cuMob ycTyHua ¢ypub
onmHaaH (Macajas, cyB yuyH 18—20°C na 35—45 MM cumob ycrynu
Aa). ByHnan kaMpok 60ocHMap/ia CYIOKJIHK HCHTHIMACHAaHOK KaiHat
KeTalM .Ba XapopaTHu y.adyaiml MyMKdH OyJjmall Koiaiad. JKympak.
(3) GepruTuiaau, HAacOC HUIra COJAWHAAM Ba IUY 3aXOTH BaKyyM
#yaunary KyMmpak XxaBo OuaaH TyTramrtHpuaaiu. Aeap wy uw
Kuaunmaca, armocgepa OGocumu octuda Hacocdazu MOU BAKYYM
lgaunu THA0upadu. CACTeMaHHHI TepMETHKJIHTH TeKIMpuaaaH. Arap
10——15 munyT naBomuaa 6ocuM | —2 MM cumob ycTyHu AaH opTMaca,
cucTeMa repmerux xucobnananu. Mcutruy (5) Tok maHGaura yjaaHaiu
Ba KafHaTruyHe (/) KyTapull éku TyWHpHIl OMIal KePaKJH HCHTHIL
Teasuru ypHatuaagu (y~5°C/mMunH artpodpupa O6YadlH Kepak).
TepMometp (2) Aa CHMOGHHHT KyTapHJAHILM TYXTarau (6y CyOKJIHKHHHT
KalHaraupHy Kypcataigu) MaHoMmerp(6)HHHr Ay Ba hp Xamia
TepMoMeTp (2) HUHT KypcaTHLIapu €316 oniHaad. CYHrpa 3XTHETIHK
O6unan ac606HM aTMocdepa . GusiaH yJaoBUH KyMpak(4) ouusialH Ba
6ocum 10—15 MM cumob yctywu ra §3raprywra Kajap XaBo
w6opunanu. Bysna Tepmomerpiaard cHmob yCTyHH KyTapusiaau Ba
AaHry GocHMaard KaiHalu xapopartuaa tyxtaiau. Llywgait ycyana
15—20 ta y1uam yTKa3ub, ac6o6nary 60cHM CeKHH-acTa aTMochepa
6ocuMHra AKHHJAALITHPHIALH.

CyB (7) €éxku xaBo coByTrH4 OYyFJapHHHI KOHAeHCaTJaHHLIHra
xu3mat Kuiagu. Mphwm (8) Kymumua Xaxm 6Yau6, XKyMpak
(4) cuctemara GHp TEKHC XaBO KHPHMTHJHKIIHHH Ta’bMHHJAHIH.

Cucremanard MaHOMeTD O4HK 6yJafn Ba yHAAru CHMo6 carXJapu-
HUHT GapkH artMmocdhepa GOCHMHHHHT ac606 uvupardH GoCHMAaH
KaH4YaJHK IOKQPH 3Kauaurddan Kypcatu6 Ttypaau. llyHuHr yuyn
KalHall Ky3aTHaaérraH Gocum Oapomerp P, OunaH MaHoMeTp.
(6) 6ocumu- opacuaaru (apkra TeHT Gyjafu:

p=_PaT|)|— (h2_h|)

HiiHuHr aHHKJMCH, acocaH, CYIOKJHKHUHT KaflHall XoJaTHra
GOFIMK: KalHall ceKHH OViMlIH KepaK, CYIOKJMKHHHI cadpab
KeTHUMra Hya KyHMacauK Kepak (cauypalll, KynHHYa, cucteMaia 60cuM
IoKopu Oyirannia, WYHMHTAEK, KOBYLIOK Ba I0KopH, Xapoparia
KafHOBYM CyIOKJHKIapAa Ky3satujaiu). Caupamr Ky3aTuJraHiaa
CYIOK/IMKKA $IHTM KaNWISp TYWHPHII ¢oliganuaup. Yadosaap
Tepmomerpaa 0,5°, MaHoMeTp Ba 6apoMerpaapaa 0,5 MM cumob ycrynu
1a aHUKJHK 6unad onub Gopunanu. .

CyloKaUKHHHT GyFAaHHll HCCHKJAHTHHH aHHKJau

CyIOKTHKHHHT OYFJIaHUII HCCHKIHTHHH aHMKJall Kaltunab Typean
CYIOKJIHKKAa OepHJIraH HCCHKJIHK MHKIOPHHH Y/4alura Ba OJMHIaH
KOHAEHCATHH "TopTHUIra acocjaHrad. Heurtruu opkaau GepuJral
HCCUKJIMK CYIOKJHKHHHT GYFIaHUIINTa Ba HyPAaHULIUra capgaddaiu:

JUt=gAh+X,
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6y epaa J — ToK Kyuu, A; U — kyunauuil, B; {— BakT, ¢; g —
AMFHATAH KOHIEHCATHHHT OFMPJIMTH, &; Ah — coHTHpMa GyFaaHUII
uccHkauru, JK/r; X — TdpKaaran HCCHKJHK, JK.

HploTOH KOHyHHTa Kypa, MCCHKJIMKHHHT TapKaJHLl CHPTHra Ba
Xapopatjap ¢papkura nponopunonan 6yaras HyKoTHAraH UCCHKJIHKHH
TeHrJaMajaH YHKapu6 106opHIl y4yH, KyWIAHHIIHH Ba YHFa MoOC
paBHIIAA TOK KYYMHH V3rapTHpraH Xxonjaa, Taxpuba 2 wmapra
takpopaaHanu. KaliHaérran cylokJuK Ba aTpo MYXUTHHHF HCCHKJHK
TapKaJull CHPTH Ba Xapopatiap ¢dapKy HKkajga Taxpubaaa Xxam
y3rapmaraHJurd y4yH, UCCHKJAHKHHHI MYKOTHJHIIHHH XaMm Gup Xua
Adeca Gysanu Ba TeHrIaMajapHd GUpra eyraHjaa:

s

HUi=giAh+ X (1-taxkpuba)
JaUs=goAh+ X ' (2-Taxxpuba)

Byunan comuiutipma 6yFiadull uccHKaury -(JK/e)
‘Ah= (12U — 11Ut/ (g2—g1) (IV.5)

ra TeHr.

Mounsip GyFaaHUII HCCHKJIMTH AH—AhM )K/Mozw (M — monaa-
HHHT MOJISIP MaccacH).

Ac606 (IV.4-pacm) KaliHaTrHU
(1) Ba coByrruu. (2) gaH ubopar.
audan nykakuuur rewurujal (3)
Ay For MHC cHMJIApH épAaMHAa KaliHaT-
ruyra HUXpOMJIAaH KHJIMHIFaH peocTart-
qnap (7 Ba 8) opka.am ysrapmac TOK
MaubGaura yJjaHraH xapuuaurun ~30
Om 6ysiraH ucutrud (4) KoHMaUITH-
puarad. KafiHaTrn4HHHT I0KOPH KHCMH
AeBopaapuia GYFHUHT KOHJeHcat/aH-
MacJUlrd YUYH MCCHKJHK CakKJOBYH .
(kurn3 -€ku mNaxrta) K06HK 6unan- '
KOIIaHHIIK Kepak.

Ac606 Hait4acu opKaJm (5) Tekwu-
puJiaéTraH CylOKJAMKAaH (Haliuara 2—
3 cm KoiryH4a) Kyiiunaad Ba HaHua
OF34 NyKaK GunaH énunanu. KaliHaTruy “F\
HCCHKJHKHH CaKJO0BYH KOOMK OHJaH :
ypaiagn Ba coBytrud (2) jgaH CyB N

yTkasunaau. COBYTTHYHHHT - ACTKH IV. 4- pack. ByFaanuu ucen-
KUCMHra NYKaK OpKaJu XaBo 4HKHO JHTHHH JAuailAuran mocaama:
KeTYBUH apHK4acu 6y.IraH KOHyCCHMOH 1 — kaiinarraw\ 2 — copyTeuy; 3 — -

v KaK; 4 — HCHTTHY: § — Kylinmua OFH3;
konbGava yjaHaad. Mcutruu y3arapmac e o, oo
Tok Mau6an (11) ra ynanamm Ba 9 — onbTuerp; 10 — amnepwerp; 11—

yarapmac Tok MaHGau.

KaJut épramuga (6) peocrathiap (7 Ba
8) nu pusatu6 Kyiuiaran Xxonaa Tok ynanaau. Cyarpa 1- Tampnéanam
Kyu/MaHMIIra 3pUILTyHra Kajap peoctaT/iap/ard KapuHiHK KaMaiTu-
pu6 Gopunanu. Cywokauk ucurynua (10—15 mun) ukkuta waudau
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KONKOKra 3ra Oy/iran KohyccumoH kon6auanap 0,01 r aHnk/Inkkaua
TopTHaaAu. Arap Konbayanap Kyuiaanuin 6epuarynra Kalap aBpaJjiiat
TopTuJraH 6ysaca, KHU3AHPHINHH Te3A&IUTHPHIL YYyH KyU/JaHHIIHH
6—10 B ra ouwnpuis mymkuH. CyIOKIHK Xajaand KaiHa# GoulialuH
6usan kKynon (7) Ba anuK (8) peocrartiap épaamMuaa KywJaHuIL.
l-raxpubana Gepuarad KuiiMaTrada KamManTHpHIaLH.

TaxmuHaH HKKH MHUHYTAAH KefiHH, KOHAeHcaT/AaHaéTra TOMYMIap
Koibara Oup XHJI. Te3jqukia OKuO Tyuia GomnaraHaa®, coByTrud
octunard Koaba aBBaajaH TopTh6 Kyidarad Kanﬁalla 6unax
aAMalUTHPUAaAH Ba OHpP BAKTHHHT y3H1a CEKYHLOMEp XaM ML
xonaTtura Keatupujand. Kowaencat 300 ¢ nasomuaa (aHuk!)
avruaanu. By BaKT nunga peocrar (8) épaaMuia KyuaaHullHH co31ab
‘Typran xouga — BaisT™Merp (9) Ba amnepmerp (10) sapHuur
kypcatnuin €3u6 Gopunaauw. 300 cek AaH CYHr TopTuAraH Kouaba
61 pHHYH (épﬂath) Konba OujaaH aaMallTHpPUJIAfM Ba peocrartaap -
(7 Ba 8) épaamuaa Kyunauuui 2-takpubanarw KuiMaTra eTryHua
oul¥pUNaaH.

TaxMHHaH 2 MUH JaH KeAHH, OLIHPUATaH KyBBaTAa KOH/leHcaT1a -
HaéTral TOMUHJIAPHHHT OKMG Tyluw Te3auru yarapmac 6§aub
Konranga, €paamMuu Konba HKKHHYM (TopTHAraH) "KonGa OuJad
a/MalITHPU/IaaM, OMp BaKTHMHT V3ula CeKyHAOMep Xam Hlura
conuuaaw. 300 cek. naBomujna ac606napHnHr KypcaTHlH sina €316
OHHA/M, KOHAEHCAT/IaHraH TOMYHAAp 3ca HuFuaanu. Kefinn Toptai-
ran Koi6a épaamum Koi6a GusiaH siHa a. mammpnnann Ba ILly 3aX0TH
TOK_yuMpuIaiH. - .

Tok yunpuarau, KOHIeHCAT/NaHraH TOMYHJIAp HHEMATAH KoaGasaap
0,01 r auuxkauk OunaH TOPTHJIAAHM Ba KOHIEHCATNAHTaH CYOKJAHK
KaWHaTrura conuuu6 KeilHHru Takpuba ydyyn cakjaab Kyiunnany.

Hanosa. Taxpub6a oxupuia CYIOKIHKHHHT CaTXH HCMUTrHuaan 3 CM jOKOpHAa
Gyauln Kepak. Arap GupoH cababra Kypa Kyaa Kyn MHKIoplars cymkaﬁf_xaﬁnam
KapaéHuaa AyKoca, TOKHH Yuuputli Ba TaXKPHGaHu TYXTATHIL JO3HUM.

i

Byrnanuur uccukaurunu (IV.5) renraama épnamuia XucoGaaHau.

Yauaw xartoaukaapuun Gaxonaw

1. CCly Hunr 6yr GacuMmu Ham)«anapuﬂau onunraﬂ 6yFJldHl4UJ
HCCHKAHTH AH .,

Huc6uit xatonuk (IV4) TeHrnama Jlorapmbm.nanraﬂuaﬂ Ba
auddepeHUHANIAHTaHAAH CYHI:

A(AH) AT, ATy, M+, AV Apy

AH T, " T, 72—' T, 7 2303p,lgp, t S 303nap, |

* TouMuJapHHHT Koabara 0K|16 TYWML Te3JIHrH Yarapmac 6ynu6 KOI{aHHHH
9030 TOMUMHUNT OKHO Ty KL BAKTHHK 2 MapTa ¥.a1uab, yHu 6Mp XHa sKanH1aH Guavu
MYMKHH.
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T1=313 K 6yaraunna; T2=323 K; p1==2,87.10* [1a (216 MM cumob
YCTyHH); p2=4,22. 104 [Ta (317 MM cuMOO yCTyHHIa).

A(AH) 0,5 + 0,5 n 0,5+0,5 0,5-133
323 10 2,303.2,87°10%.4,458

AH 313

0,5-133
2,303-4,22-10%. 4,626

= 0,0016+0,0015+ 0,1 40,0002 40,0002 ~~ 0,1

Tenrnamara kypa, xapopaThu yauawl aHdkauru =40,5° 6yaranna
XaTOIHK XapopaTaap opaiurFu OuaaH Gearunanaau Ba =10 % ra
eraau. llynuHr yuyd taxkpuba wapoutaapuia AHg,,, HUHT XHcoBaa-
puHH HucGaTaH KarTa Xapopartaap opanHFHia, 46—50° aTpoduaa
011G GopHlll Kepak, 6y 3ca xaTQIHK 2—3 % HM TawKWA STHIWKUHH
TabMHHNaRAH. DyHaa Gepuiran Xxapopatiap opaJurupard gpra4a’
GyFnaHHLI HCCHKJNTH ONHHAIH.

II. BeBocHTa ya4aULiapaan oHHTaH OyFAaHHIL HCCHKANTH AH g, .

Huc6uii xaTonuk Kyiuaaru teHrnama 6yiMuya aHuK/AaHadH:

AAH) _ MU HU) +AUU 1) A 4Ag

AH Ugly— U, t " g—g

Arap, MacaaaH, Tok Kyur +0,01 A; kyunaukw -+0,2 B; Baxr
+0,2 ¢ Ba Mmacca +0,01 r auukaukaa yauauca, U;=35 B; /=1 A;
Us=45 B, Jo=1,b A; g:=5,0 2 Ba go=15,0 r 6yaranna, 6yFaraxu
HCCHKJIMTHHH aHUKJAaWAaaru HUCOHA XaTOIHK

A(AH) _ 0,01(35+45) +0,2(1.0+1,5) +__+ 004
AH 45.1,5—35-1,0

= 0,045 (4.5 %).

HccukaukHUHD TapKaJ/Mll  UIapOHTIapHAATH papk qu)aﬁ.nn
(MKkkuTa Taxpub6asa X KHHMATJIapHHUHT TEHr 3MacJ/HTH) le'-lam
xatonurd 10 & rava etwin MymKuH.

Tonmupumép

l. p=f(¢) unaMaHu 4u3amL.
2 lgp=q(1/T) 4un3maHu 4nsuul.
3. Knaysuyc — Knaneupou TeHrJMaMacuaaH GYFJIaHHII HCCHKJH-
rm-m xucobaatil.
4. lgp=A—B/T TeHrnaMaHu Ty3uil.
5. CyIOKJIHKHHHI GYFNaHWIU MCCHKJMTHHH YJuall.

»

75

www.ziyouz.com kutubxonasi



XHCcOo00T HamyHacH

1. Byr Gocumuuwmur xapopatra Gormmxmrn: Atmocdhepa Gocumu PB, MM CHM.

yeI...

Taxpuba
TapTubu t (repmomertp G¥ivua), °C

T.K

1/1103

hy

lgp

2. Byrnanmin MCCHMKJMMMHM Yagam

—

Taxpuba HaTvokanapy

1-Taxputa

2-taxpuba

IIkana 6ymvmmanapu Gytimaa BOABT
METPHHUHT K§PCATHIILIADH
Kyunanum U, B

Mixana 6ynuumanapy Gyimua am-
TNEPMETPHUHT K PCRTHILIA

Toxk xyaumJ, A
Kyssatr W=UJ, Br

KonGaumur KOHJIEHCAT GM
6GMprasmMxaru MaccacH, r

BYym xonGaumur maccacu,r o
KOHAeHCATHMHT MACCACH g, T

AHGyPJl.'

3. Yauaw xaTonuxknapuHu Gaxonam

IV. 3. MAHIKJIAP

XKansan épaaMuia KeATUPUITaH MOARAIAPHHHT Oy FIaHH I HCCHKIUKIIAPHHH TYDJIH
xapopaTaap opaJuKaapu ydyH xucobaawm, lgp=A—B/T xkypuuawmnara Tesrnama-
JNapHU TY3HIU, yAap OpKaJu HopMaJ GocHMaars KaliHall XapopaT/iaprHH XHcoGraw Ba
KaABa/JaTH paKamaap OuJaH CONHIITHPHUIL. i

Typ/m Moazanap kadmam Xapoparmapurwar (*C) Gocumia Gormmxmaru;

Bocum, xIla 1,333 7,999 13,332 53,328 101,325
Metun cimpti -16,2 12,1 21,2 49,9 64,7
Aneron -31,1 -2,0 1.7 39,5 56,5
Bpom - -0,6 9,3 41,0 58,2
76
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V voo. JHCCOLUITAHHU LT BOCHMNM

V. 1. KATTHK XHCM — F'A3 CHCTEMAJATH MYBO3AHAT

KaTTiK KHMEBHI GHPHKMAJIapHH KU3LAHPUIL yJapHH hakaT ra3cHMoH €Ky KaTTHK Ba

ra3cMMOH Mojjadiapra napdyajaHulukra oub Kejaanu. Xap Kaficu xapopaTtia AacTiaabKku
Moidanap Ba peakUusi MaxcyJoT/Japd opacuia TEPMHK MyBO3aHaT Kapop TONalH.
MyBO3aHATHHHI TePMOLMHAMHK KOHCTAHTACH OXMPId T[a3CHMOH MaXCyJAOT/apHHHT
CTeXHOMETPHK KO3 (uiMeHTIapHra TeHr 6yaran napaskanarid aKTUBJapHHHHT Kyna#r-
MacHra 3ra, YyHKM atoXula XOJAard KpucTaaj 8a CyiOK MOIRAJapHHHT aKTHBJIHKAADH
Gupra Tenraup (1l 6o6ra KapaHr). ¥YHua kartra 6yiMarad GocHUMJIAapAa aKTHBJIHKHH
napudan 6ocuM GuJaH aaMalwTHPULW MYyMKHH. [asnapHuHr ymyMuil 6ociiMu Xapopartra
6ofnnk Gynany, yHH AMCCOUMaUMsi GOCHMH Aednuan.

dazanap Koupacu Oyitmua (I 606) Kyfinaary cHcTeMalapHUHT 3PKHHAHK
Japa)ajapd COHHHH aHHKJAaHMH3:

Con
‘ é
s[B |2 |5 [a”
Cuc- g § g & g g < | MyBosanar
TEM «  Peaxums .. - E 8 | o & | xoncranra-
E g‘ § 8 ‘:‘é (=) = o CH, Kp
g Balg,| 8 2 &
B S § a =«
>e| 83|38 | &3
ZE |25 |2E|H M %
1 | NH4ClZ HCi+NHg 3 2 1 2 1 | PHCI'PNH,
2 [CaCO3 & CaO+CO2 3 1 2 3 1 |Pco,
3 BaC12 2H20 Pt BaC12+2H20 3 1 2 3 1 szo
4 2N8HCO3 < ’N82C03+H20+C02 4 2 2 3 1 pH 2O.pcoz
5 |Mg(OH), ¥ MgO+H 0 3|1 | 2|3 |1 |PH
6 |BasO42 BasOz+1/2 0, sl 1|2}l |ro,?

H n 08 a: MyBosaHaTHHHT TEPMOIBHAMHK KOHCTaHTaRaph niolacuia Gapiz napuman Gocumaapuuur yavos
6upaurn AYK (11 606); s=k+2—f (Il 606).

7
V. 1- pacu. CuSO;-5H20 uunr MMCy] |
AHCCOUHARHUUT OOCHMHU.

JuccounnaHuii  GOCHMHHHHT

MyBO3aHATHHHI TYPJH XojiaT-

Jiapuaa XapopatAaH GoFaHK-
auru (a)

1 — CuSO4+ CuSO;- HO; 2 — CuSO,-
-H20+4-2CuS0,-3H:0; © 3 — CuSOQ,-
+3H;0+4 CuSO,-5H:0. Huccounnanntu
GoCHMUHHHT Kpucrajaruaparaary CyB-
HUHE Motap codura n Gorankaurn (6).

Y
ey efa

g

BupHHYM CHCTeMAlaH TAalIKapH 6ap4a CHCTeMaNap HKKH KOMIOHEHTIHAKP. Bupuitin
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V. 2- pacu. Ruccounnannm GocuMunn ya-
Yaw yuyH MocaaMa: .

1 — peaktop; 2 — MOALANH PeaKTOPra KHPHTHIL YUyH
Myaxkannaurad mardan  Konkok; 3 — Han-ac606,
yHHHT §3u Geprutysun (U — cuMOR Kanuaasp wa#);
4 — peakTopHn ynram yuyHw uaud; 5 — tepmocrar;
6 — GepKHTYBYHHH CHMOG GHAAH TIAAMPHW YUYH YnKa-
puaran wan@an xonxorn Gop Kucwm; 7 — Gepk -wako-
MeTp; 8 — xaBoHd cypuO OAKW Ba KHPrUBHUI YuyH
mimxanrnasrad yu Ayanu Mympak; 9 — xaBokH yayul-
nap OuAaH KHPru3gl ydyH MY/KaajaHrag Xympak;
10, 11, 12 Ba 13 — 63an6 ¥TKa3ysun' KyMpakaap;
14 — cuMoBHH TyTHG o1yBuH; V — XaBo KHpUTHAAET-
faHza KOMNEHCAUHANOBYH GOCHMHH KePaKAH 2HHKAHK
G6unan §arapHiunin TabMHHAOBYM | —2 4 XawMman
HAHW; S — HACOCRArH MOA YHKHG KeTraHza yuinal
KOTHIL YUyH MymKaaaanral ~ 1a xaxxmau cenapaTop;
I — cuMOBHH cak/1alll yUyH Ba UHKADHATaH KHCMHH TYA-
auphw yuyw dauu; 11— 4 — witnduuur TysHanwu,

JKyMpaknap OUHJHIIMHHHT XolaTaapH
CHCTEMaHHHT XaBOCHHH c¥puu; Hacoc-
HAHI XaBO Gu/1aH GHPAAIHUIK; CHCTEMa-
ra XaBo KHpHill TuaHWK (8- XYMpak);
KOMMEHCaLUANOBUH XABO YJAYWHHH KHPH-
THW; KoMneHcauusnaw (9- xympak). Cu-
CTeMaHM KBasH OHD KOMIMOHEHTIM JeHuul
kepak (48- 6er). Hxkunuu Gornosuu
TEHIVlaMa ra3CcHMOH MoAJaJjap creXHoMmeTpuK HHcOatnapaa (TYpTHHUM CHCTeMana
fiynaauwaa xap KaHaa#h pyc)/pny, HHCOaTAa MyBO3aHaT Kapop Toflaid; MyBo3aHaT
KOHCTaHTacH 6y HucGaTra GOF/IMK 3Mac Ba TYFPH PeaKUHSAHHHT MyBO3aHAT KOHCTaHTacH-
HHHT TecKapucura TeHr. [Iuccouunanuil 60CHMIapHHH aHHKJaalwaa peaktopla Gapya
KATTHK KUCMJAaPHHHT apajaliMacH OYNHIUH Kepak.

CuS0Q,- 5H,0 Ba CuSOy- 3H,® kpucranaruapataaprHUHT 1UECOUMAAHK I GOCHMH-
HH Yauvaw GuaaH cys GyFaapu GOCHMJApDHHHHT 3rpuaapu xocuad Kuaunaad (V. I, -
a-pacm). : :

p~ O naH auccoUMJIaHHIW GOCMMHUHMHT 3TPHCHra Kajaap cyB OyFu Kyub
Gopuaranaa (V. 1, a,6-pacMaap) kpucraaaruapat (1) maBxyn sMac, paKaT Kecniurau
HyKTala y4Ta MoAfajaH HGOpaT HKKH KOMIOHEHTJIH CHCTeMa XocHa 6yaaau. |-srpuaan
2-ra yTHWI coxacuMAa XaM XyAAH wWyHAad GynaaM. JlHCCOUHNAHHUIHHHT MyBO3aHaT
KOHCTaHTacHHH Yaual, .

91477, T K, 7
AH - 142 Ig it
AHCC T2 - Tl Kp, T,

teHrsamara 6yiinua muccounnanul uecukanruid (JK/Monb) xucobnail MyMKHH.

Yavaw yuyyH cTaTMK KOMNeHcaUHsalWl yCyadu KYyJNaHWAalK: AHCCOUMJAHYBYH
Monlda Ba ras3jiapaad K6opar GiraH Gepk CHCTeMajard AHCCOUHAAHWULE GOCHMH
ac60GHHHI YJYOBYH KHUCMHAA AaHHKJAHYBYH XaBOHHHF TawkKu GocuMu Ounad
TeHraalTHpuaain. TeHraaliTHpUAraH XonaT cHMob OuaaH TyaaupuJiran U-cuMoH
Kanuinap Hailua Hod-ac606 épnamuaa aHHKJAanafu. Hoib-ac606 peaktop yuyH
rMAPaBIHK GEPKHTYBYHM CHATHAA XaM XH3MaT KHJAaAH. Yauall MOCAaMACHHUHT aCOCHI
KucMaapu (V.2-pacm): Hot-ac606ra Ba HONb-ac606HH CHMOG GuaaH TYIAUPHLI yHyH
HHKapH/AraH KHCMAaH H6OpaT peakTOp; KYy3ryau uixajacu Gynrad 6epk CHMOGAH -
Ma]:[*OMeTp Ba V.2-pacMaa KypcaTHiMaraH KaTeToMeTp EKH OAyp6uH (MHKpOCKON
MHP-10).

V.2 HIWIHHUHT BA)KAPHJIHILIH -
JAuccounnannii GOCHMHHY yayam
I-xaxmaaH 4nkapuarad Kucm (6) Gearucuraua cumol Gunaw TYAAMpUNAAK Ba
TYpTHO YHKKaH KMCMHH WAH(DJIAHTAH KONKOK OHaaH GepKHTHJIAAH. 2-Hallua opKaJjH

peakTopra MainasaHraH Ty3 KHPHTHJAAH Ba AJauu wWan(IH KONKOKKA MOC KeJyBYH
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Moit  (cypruu) cypu6 émunaau (b wuaosa); ynavawnap okopu Xapopatia 0iu6
Gopnarania Hyn ymymas enuaaiu.

Peakrop 4-wandra yaasain, yJaHui XKoilu Maxkamaa6 Kyiinaanu. Mysnatysuu.
apanauima GunaH Tyaaupuaran Jlboap uAuiuy  peakTOp TarHra KeJTHPHAalu
(B usrosa). CoByrunranpan keiiuH (5—10 muH) 8-xkxympak (}=) opKaay Hacoc
 épnamuaa cucTeMalaH XaBo cypu6 onunaan (10~2—107* mm cum. ycr.), Gynaa 9 Ba

12-xympakaap énux (I), 10,11 Ba 13-k §mMpaknap 3ca o4HK Gynanu.

CucTemMaia XaBo Koimarad 7-6epk CHMOO MaHOMETPHHHHT YCTYHAAPH TEHINdWaaH.
Hacoc 8-KympaK Tainkm MyXuT GujaH ylaHrauunaH (-4) KefuH JUHpHIANH.

(Arap xaBo cypu6 onMHMIUM GHAAH HACOC TYXTATHACA, YHAATH MOl MocaaMara YTHG
ketamun!). )

MocaaMa KHCMJ/1a DHHUHT FePMETHKAUIHIE ML OHY XOCHJ/ KHJIHLU YUYH MaHOMeTpAard
cimob catxu 10 MuH laBomuaa KysaTuaaau. Arap cumob caTXu yarapmaca, AeMak
MociaMa uuwra Ttaiép 6Yaaan. Arap mociamara XaBo yrca, 8-xkyMpakaaH XaBo
kupuTHaaad (L), kympaknap Ba wiHpaapra AHrMTAaH Mol cypTHaaiu. Moil
CYPTHATAHAA CHPT THHHK GYAMILK Ba un3KK4aaap Nailo 6yimMacaury Kepak. ICKH MO#
Gensonra GYKTHPWAraH naxta Oujan apTuiald Ba Toda cuprra (wanduuur 3/4 Ga-
AdHAJMIMTa Kajdap) siHrutiaaH Mol cypTHaaad. Molina yanr éxku Gollika 3appadaJap
6yamacaura Kepak. LLnudun ®oilura TyUIHPUILAA YHTa CYPTH/ITaH MO THHHKJAAUITYHYa
wand adaaHTUpuG TypHIaAd. 4-ULIMDHHHT AXIUM KOWIALIMACAHIH IXTHMOJNINTH
KaTTapokaup. 11-KyMpak Gepkutraanu. Jbwap HAHLM TYyLIMpHJIAAH Ba TEPMOCTaTHH
304 yHAATH CYIOKJ/UK CATXHHH 2-HY/INaH IOKOPHPOK KHAHG ypHaTHAEAH (QyHKTHD YH3HK
G6unaH KypcaTuarax). 4-uM 3uuNalUTHPHLIAA EKH cuMoOHM 6-aan Kyiul onnuiga
CHHMAC/JHK MaKcaania 3-6epKHTYBUH (3a8TBOP) HHHI NACTKH KHCMH TastHY TeKMC/IHKKA
ypHaTHaHION KepaK. |2-KyMpaK opKasH 6-1aH GepKHTYBUHIa 3XTUETIMK GHAAH CHMOO
yTkasunagu (30—50° MM Gasahaawkaa) Ba 12-kympak é€nunaan. Arap y.osuu
HaiiuanapHHHT _AeBopJapuia CHMoO0 ToM4Haap nmahao 6yaca, yaap nail KyprHUUIMAE
Gypasiran KoFo3 GuiaH acTa-CeKHH TYWHMPHOB 1060pHaaaH. :

U-cHMOH HaHHHHT Xap HKKH TOMOHH-
aarn cumol caTxn 6Hp xua 6YaulKM Kepak
(yanm TOMOHWAA VYHraarsucura HucbaTaH
6up 03 OKopx Gyauuin MymkdH). Tepmo-
crataa 26°C  xapopar. ypHaTuaaaH,
[l-kympak ounaaldu, 9-KympakiaH HOJI-
ac6obnaru cuMob caTXnapi TEHT1aWryH-
4a XaBO KHDHTHAAIH (KoMmieHCalusaH-
TyHFra Kaaap), KypyBuH Hail (Ayp6uH)
épaamuna xysatuaaad. 10-xympak Gep-
KHTH/IAJH Ba MaHOMeTpAard CHMob yeTyH-,
NapHHUHT GapKH Ba XapopaTH €3uaai,
Ke#iun 10-XKyMpaK ouusaan Ba HOJb-
ac606aaru CHMOo6 CaTXH TEKLIHPHJALH.

Tepmocrat xapopath 5°C ra ouiupu-
najgu, siHa Hou-acbobaaru cumob caTxda-

" pu TeHraawTHpuaaau, 10-xympak énuna-
oM Ba XapopaT OuaaH MaHOMETPHHHI
Kypcatuluiapu €3unadH Ba XO0Ka3o.

Mabaym yaywaap 6uaan XaBo KHpH- : ﬂ E
TYBYH 9-KyMpak UlyHdal TYy3uraHku,
yHH Xap- 6yparaHia MacTKH KWCMHHHHT
2,0—2,5 cM” xaxmn Ttyaaan. Cucrema V. 3-pacu. Peakrop Haiinsn
GunaH ynarauaa 6y 5OCHMHH XKYyAa KHUHK yauuw 6OCKHUNADH.

- MMUKAOPAa OpTHIIMra o6 Kesaald Ba

Honb-ac6o61ary cuMob XOTaTHHH aHHK GOLKAapu6 Typuiura WMKoH Gepald. 3apyp
6yaca kyMmpak Gup xonaTaaH (F) ukkuHuHeHra (4) 6up Heua Gop YTKasHAAIM.
Kyanaitank yuys K yMpaKkKa Widlla Kanuaasip GuaaH TyrainaHyBuu pesuHa wianr yaag,
9-)XyMpakka XaBOHMHI KHDMIIHHH GapMOK OujaH GowKapub TypHL MyMKHH.

’ .
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XamMa usiidnapun (2-4aH TallKapH) BakyyM MoitH GujaH 3uuJallTUPHAALM
(b unosa). Ucutnin 6unan onn6 6opuiysuu TaXkpubanapaa 13-k yMpak ounK Gynann.

KpucraanruapatiapHHHE AHCCOUHJAHHLI GOCHMHHH aHMKAawaa xapopatiu 50—
55°C raua kyrapuin kudod. lllynnan cyur 11-TakcuMaoBYH XKYMpak GepKHTHIAAH Ba
9-xkyMpakuu GepxkutraH Xoaga GaajsoH V narm Xaeo cypu6 omunagd. Cyurpa
TepMoCTaTAarH HCCHK CYB CEKMH-ACTa TYKHJIadH Ba COBYK CYB COVIHUI GHlaH COBYTHJIAAH.
Bynga U-cuMoH HaliHMHr JHT TOMOHHAATH CHMOG CaTXH KyTapuna Gowaiad. By xon
Ky3aTu/aMacaury yuyH 11-TakcuMaoBys XK yMpak Gu3 03 6ypanaau Ba U-cumoH Haitfary
cuMo6 caTxJapu TeHraawTupuaaau. Wy ifn 6unan TepmocraTaaru CyBHHHI XapopaTu
25°C rava TywMpHaaidn Ba Gapya yadaluiap sIHFUTAAH TaKpOpJaHalH.

Bapua ynuawaap kuauG GVanHray xoHa xapopatuia 8-xkympak opkaau (L),
10,11 Ba 13-k ympaknap ounk Ba 9,12-xyMpakaap Gepk 6ynraH xonaa, CHCTeMara XaBo
kuputuaaau. Xaso U-cumoH Hafi opKaad yra Oownaiin, JekdH cumo6 peaktopra
TylWiMaiian, YYHKH YHHHT ToMmuuiapu l4-TyTruusa ywsauu6 Konaad. CucreMana
aTMocgepa 60CHMH YpHaTHAIraY, CHMOO TyTrHYAak U-cHMOH Halira oku6 yraau. Llyuaan
cyHr TepMmocTat oid6 TalnaHaau Ba peaktop 4-nau axpatunand. Ulang Genzon
WHMAMPH/raH NaxTa 6uiaH apTHAAAH Ba KYDHTHJAAH, WyHAaH CYHT cumol l-uamiura
KyiAunaan. Ke#uH 2-nafiuaHHHT WAH(H HCCHK CyBaa KH3AMDHJIAAH Ba KOMKOFH
UHKapHIaLH.

60—70°C pan 10KOpH XapopaTaa UH(AH KONKOFH Oyjarai Haluyain PeakTOPHH
HwaTHG 6YamMaitian, YyHKH MOH CylOKJAaHHG KeTuin MyMmkuH. LLIyHHHr yuyyH ysyH Ba
MHFHYKa Hafivara sra GyaraH peakropsap HUATHAALH.

Peaktopra tapkubuza ~80 9 O6owaanruu Ba ~20 % oxupr# Modaa TyTraH
1,0—1,5 r Maiinanagran Tysaap apaaaliMacH KpuCTadlapu COAHHaAH. Peakuus
MaXCyaoTH Ty3HH xucoG.JaHraw maccarava — 0,02—0,03 r (40,02 smac!) aHukaukaa
KypuTHW G6unaH onnHaad. Ulynaas cyur 2-Haftua Kailtanan kasliapiaHald.

Byuusr yuyH uauuiHuHr waudu acGect Goruy (wHyp) GuaaH ypaaaau (anaHra
TErMac/AUrH yuyH) Ba KaBllapJaHaiuraH Xo# rope/ika ajaHracira TyTHaaaM. Ac6o6Hu,
yan Kya 6uaaH konGauanaH, YHr Kya Guian y3suaaérran HaHuauWHr yunaaH yuw.ab,
anaHraH¥ HaHUaHHHT KaBlIapiaHaéTraH 103acHra GHP TEKHC TErHUIH YYYH Y3JYKCH3
aitnantupu6 typunain. Uluwa Kusaprynua KusnupuiIanu, y sruaysuan 6yau6 Konaau
Ba Hallua AeBopaapH WaKAuHH #YKora Gownakan. HalHu WKKW TOMoOHTa TopTMa#
AeBOpJapHHK TYAHK GOTHIUK Ky3aTuiaau. CYKrpa Haf onosiaH Han TOMOHIA CypHaaln
Ba GOTHK XONUMHHHr YHr Tapadu Kusaupuaain. Myaxanna6 Kuspupuaaérran Ko
AXWKHAa6 KH3KWra4, HaiHH YHrra TopTH6 y3naaAW, KOATaH MHFHYKA LWHILIA HOHH
CYIOKJAZHTUPHAAAM Ba Haf y4Ydla KUYKHHA LWIapya XOCHJA KHiauHaau. Kaswapaaus
‘GockuuaapH 3-pacMaa TacBHpPJIAHFaH.

Vauauwnap peaktop xap 5—10°C ra ucuraHaa YyTKasHAHWH MYMKuH. Yaap
MaHOMETP KypcaTHLULIaPUHUHE Papku aHHK KYPHHHO TypaaHraH XOHA XapopaTHra sIKMH
Xapopat/aapaan Gowaa6, amasira oOUWHMPHAANLH.

Peakuusi onu6 6opusaérraH HAHUIHHHT XapopaTH CYB XaMMOMHHHHI XapopaTura
6uMpRaH IpAIIMARIM, UIYHHHT Y4yH KM3AHPHUIHW XKYAa CeKHH, AaBpuil pasulliia
nJnTKanu YYupu6 onuG Gopuwl Kepak. [TAHTKA Y4upHAraHAaH KeilHH XaM XaMMOMAaru
CYIOKJMK HCHIIAA NAaBOM 3ITalH Ba AHCCOUMSMAHHW GocuMu opTaau. XapopaTHHHT
KYTapHAMWK TyXTaray cumMo6 YCTYHJapH TeHIAWTHPUNAAH, TEPMOMETP Ba MaHo-
METPAapHUHT KypcaTHwapH €3u6 onnsaau. Ulyraan cynr sHa nantka éxunain Ba
HMC6aTaH I0KODH XapopaTaary KypcaTuisnap é3usanH.

Bouwkaya #yn TYTHIL XaM MYMKUH: MaHOMETP YCTYHJapuia papK XOCHA KHJIHUI .
MaKcaauia peaKuuoH HAMLI YTa KH3AMPHAALH, KeliHH cHM 00 YCTYHIAPH TeHRaluryH4a
HAHLI COBYTHJIAMH. : :

M oxupnarau ioKopuaa Kailg 3TuaraH aMaanap 6axapusanu.

PeakTopHu ‘oudLLI y4yH HaRUaHWHT KaBWapaaHraH XKoilH EHUIAH Y4 KHPpa/HK SroB
épaamuiga Kartra (2—3 MM) MM3HK XOCHA KHJAWHAAW Ba LIy 4W3MKy éuura jra
KH3AMPHAraH WHILA TaéK4a TeKKH3HJIaAH. : .

110°C pan 10KopH Xapopat/iapia AMCCOUHAAaHHLI GOCHMHHHM XHCOGnawn yuyd
MaHoMeTpaarH 6ocumaan cumob Gyraapuuutr 6ocumunn aiupuu kepak (111 urosa)
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Yauam xatoaukaapuin Gaxonam
MyB03aHaT KOHCTAHTACHHH aHHKJaWAard HUCOHIl XaTOVMK
AK,/ Kp=2nAh/ (k1 —h2)
ra TeHr, 6y epaa n — ra3nap aKTHBJmK.napHHHHr (Gocumnap) Rapaxa KypcaTknuaapu
HHFHHAMCH. .
Cumob )’CTyHJlapHHH yavaw 0,5 mm' cumob yCTyuuraqa AHUKJIHK OGuHaad oau6
Gopusanu; p KaTranurd ~10 pan 100 MM cuMob ycTyuuraua 6yaran KuiiMaT/iapHu

Kabyn KHJIa/H.
Bynnaii HHCOMil XaTOIMKHHHE SHP KaTTa KuiiMat (n=1 na)

AK,/K,=2-0,5/10%10 %
3HT KHUMK KHHAMaTH:

: AKp/Kp=2-0,5/100=1 %
Gynanu.
: Tonmupuxkaap
. p=f(t) uu3MaHu Tyanu.
. 1gK,=@(1/T) upamanu Tysuu.
. lgK,=A—B/T TenrnaMauunr Ko3pQUUHEHTAAPHHH TOMHIL.
. MonaaHnur AHCOUMJIAPHII HCCHKAHTHHM TOMHUL.

. NaHCO; éku Mg(OH) 2 napuunr anccouunanni 6ocumuny javauw (5—7 map-
Ta). I/IKKma XapopaTia MyBO3aHAT KOHCTAHTA/NAPHHKW CTATHCTHK KafiTa Hiiam Ba
JAHCCOLMJAHULL HCCHKJKTHHH XHco6siaty. OnMHraH HATHXKaHM TEPMOAMHAMHK XKaaBaJ-
nap épaaMuaa TeKWMUpUIl.

6. JIHCCOUHNAaHUIWHKHT TYPJH 60CKHUYIAPH YUYH AHCCOUMNAHRII GOCHMHU 3TpHNAPH-
HU Tysull. p=f(f) srpunapaaH ¢oiiranaHu6, WKKHTa XapopaT yuyH p=f(ny,o)
uy3MacHuy ty3um (V.1, 6-pacMra Kapasr).

Ol b WO —

Xucobor namynacs

1. Hduccommnanmuin GOCMMMHMHT Xapopatra Gormmmirs:

teC T.K hy hy phy—hy K,

2. Yavawaap xaTonmuknapuaH Gaxonati.
V.3. MAWIKJIAP

1. CaCO; nunr CO Ba COp ra AMCCOUMMAHHIN HCCHKAMTHHN KyHHAATH Mabay-
MoTJlap €pAaMHIA TOHMHI:

¢, °G p, klla
808 N
854 26,664 .
884 53,329
79,993

X aBo6: AH140=145,60 K)K/Monn.
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2. pco~=101,325 kIla 6yarannaru xapopatu xucobaaur (Taxpubanary KuiiMaTu
898°C). :

3. Na;HPO,. 12H,0 (kp) == Na,HPO,- 7H20 (xp)-5H20 (r) peakuHscHHHHP
25°C garu Myso3aHaT KOHCTAHTAaCHHH XucobnaHr. By XxapopaTtaa auccounsianiil 60CHMH
2,560 klla ra TeHr.

XK aBo6: K,g95+1.037-107%.

4. Xyaau uy peakUMSIHHHT HCCHKJMTHHH KYHHAATH MAWIyMOTJap acocHa TOMHHE:

) bt, °C . h. kla t, °C ‘ p, klla
15 1,200 25 2,560
20 1,724 30 3,606

Xasob6: AH293=54,5 KK.

VI 606. KPUHOMETPHK VJAYALLIAP
. ‘ :

OpuTMa — KaMHIa HKKHTa Moada (KOMIIOHEeHT) aaH ubopar
6Yaran 6up xuucau cucremaaup. laptau paBumaa yaapaan Gupunu
SDUTYBUH, HKKHHUHCHHH 3Ca 3pUraH Moala fedunain. TepMoanHaMH-
Kaja Kadcu 64D KOMIIOHEHTHH 3PUTYBYM cupaTtHia TaHaab oavw
¢apkeusgup. Katruk moana €k ra3 spuTHATAHAA CYIOKJAHK 3PHTYBUH
ne6 Kaby/a KHJIHHIAH. _

DpHTMa XOCHJ KHJIHLILA KOMITOHEHTJaPHHHT Xap KanAal HHcOaTH-
Ja CHKWJIMLI €KH KeHraHuil, IIYHHHTAEK, HCCHKJWK YHKHIIH €KH
IOTHIHIIY Ky3aTuiaMmaca, 6ynaai sput™Mara udeaa spurma Aeiinaaiu.
AccouusaHHl, AHCCOLUHJAHKUI, ColbBaTNaHull Ba GolIKa/aap HATH-
Kacuaa Xed GUD peas 3puTma OKOpPHIAA alTHJAraH xoccasaapra sra
6yamaiian. JlekuH kumEBHH Tapku6u Ba (H3HK Xoccasapd yxiladl
6yaraH MoojanapiaH TalKWJ TONraH 3pUTMajap (MacaJjaH, ONTHK
AKTHB H30MepJap), LWYHHHTAEK, 4eKCU3 CYIOATUPUASAH 3IPUTMAAAD
HAeaJ 3pUTMajapra sikuH Gynanu. '

YeKCH3 CYIOATHPUITraH 3puTMaJsiap, acjauga, 3puTyBHura HucbataH
nneangup (yJjapra 3puTyBUH KVYIUMJIraHWAa CHKH/MIL, KeHralull Ba
HCCHKJHK 3ddeKTH Xxoaucanapu KysatHamaiiau). Maean sputmanap
yuyH KeJTHPHOG YHKapHITraH Ba YeKCH3 CYIOJTHDHJIraH 3pHTManapra
Kyaiall MyMKHH GyJaraH ofiMH KOHYHMATAAPHH KYPHUO YHKaMu3.

V9. 1. 3PUTMA YCTHAATH 3PHTYBYH BYF BOCHMHHHHT KAMAPIM[UH

CywoKauk Ba GyF opaculia MyBo3aHaT Kapop TonraHaa (67- Get Ba
KeluHry Getsiap) BakT Gupanruga OyFnaHaéTraH Ba KOHieHcaT/aHa-
éTraH ‘MoJeKyaaaap coHn Oup-Gupura TeHr 6ynaau. Arap yuysuaH
CYIOKJHKAA yuMaHAuran GMPOH MOAJajaH 03 MHKAOPAA 3PHTHJCA,
3PUTYBYH MOJEKYJNAJaPHHUHT KOHUEHTPAUHACH KaMmasiau, UlyHra Moc
paBuiuga GyFnaHaéTraH MoeKyJalapHHHT COHM XaM, A'bHH TYAMHTaH
6yF 6ocuMd XaM KaMasiid. Tyidudran OyF GOCUMH 3DHTYBUMHHHT
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3PUTMAJArd MOIAp KHCMJIAp Kypuuumuna uboganaHyBUd MUKAOpHTA
Npornopuy oHaJAHP.
HUKKH KOMNOHEHTAH 3puTMaja

Xi=n/(n+ny); XKg=nyf/(n +n5); X;+X,=1,

ﬁfepna X1 Ba X2 — 3pHTYBY4 Ba 3PUraH MOLAAHHHT MOJAP KHCMH;
n; Ba ng — 3PHTYBYM Ba 3pHUraH MOLLAHHHI MOAb Jap COHH.

dpuTMa ycTHAArM 3PUTYBUHHHHT TYiuHraH GyF GocuMmu p; ToO3a
IPHTYBUYH yCTHAATH 6yF 60CHMH po, OHNAH YHHHT 3PHTMAJard MoJsp
KHCMH KynaifiTMacura TeHr:

P1=pg X, =po, (1—Xp) . (VL)

TeHIMIaMaHu X2 ra HucGaTaH e4n6, KyHHAArHHH O1aMH3!
(Po.a—P1}/Po =Xy (VL1a)

By myHoca6at Payab TomoHHZaH sMnHpHK (Taxxpu6a) i#ya Guaad
ypuatuarau 6Yau6, y fazapmac xapoparda spurma ycrudaeu Iputye4u
Tijdunean 6yrunune Hucbul nacalduwy IPpUTUNZaR MOOO0aRUNE MOASD
KucMuea Tenz 3KaHJMFMHM KypcaTajH. .

VL. 2. CYIOJITHPHIITAH 3PHTMA KAARHAW XAPOPATHHHHT
KYTAPHJIHIINH

TypJ/iu KOHUEHTPaUMsJary 3PUTYBYH Ba 3PHTMaJap yuyH TyHHHraH
6yr Gocumu GunaH XxapopaT opacupard Gornanuutap VI.1-pacmaa
keatupuarad. OA srpucd To3a 3PUTYBYH ycTHAdrH TY#iuHran OyF
GocHMUHHMHT XapopaTtra 6oFnukauruiu, BC Ba [ E srpunapu 3ca TypJu
KOHUEeHTpaluaaary yuysuaH 6yaMaraH MolAaJjap 3puTManapi ycTH-
Jard 3PUTYBYHHHHI OyF GOCHMHHH
ubonanaiiau. dpuraH Moana Kou- P _1OTRIM(Moumcylt € €
LeHTpallusiCh  KaH4Ya/JHK  OKOpH
6yaca, xap 6up TeMnepaTypajaru
3pHTMa yctHizaru G6yF 6ocHMu XaMm
IyHYaJdK nacr OyJjaaM, si’bHH Te-
TMILIK 3TPH IIYHYAJHK NacTPoKAa
XKofNalliaau.

. 1- pacmu. dpurmanap ycm,u.arn 6yF 6oCcHMU-
HUHT XapopaTtra GOFJHKJHIH.

Ycrugarn TViAuHraH GyF GocuMH Taluikh Gocumra Tedr Gyarad
XapopaTAa CcylOKIHK KaiHaiau. LyHusr yuyH CylOKJIHKHHHT €KH
3PUTMaHUHI HopMaJa KafHall HYKTaCHHH TOMHW y4yH, HopMan
a'rmoccpepa Gocumura (1,013.10° Tla) moc KenyBuu H3o6apaHH
yTkasuw kepak. YHuHr OA, BC sa [E srpunapu GunaH KecHIUTaH
HYKT3J/1apH 3pHTYBYH (f0) Ba TYpJ/lH KOHUEHTpAUUAAHM 3puTManap (¢ Ba
t2) HUHI KalHall Xapopataapura moc Kenaad. VI. l-pacMra kypa,
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3puTMa 3pHTyBuMra Huc6GaTaH lOKOpH Xapopariaa KadHalid Ba
KalHall HYKTACHHHHI KYTapWJIHWH Af={—{fo 3rpH KaHYaJuK nacr
. XolaawradH 6yJjca, SbHH 3pHraH MOMJAHHHT KOHUEHTPaUMsICH
KaHyYaJHMK [OKopu OVjca, wyH4YaiukK KaTtta O6yaaaun. Kafinaw
HYKTACHHHHI OpPTHIUM OHJAH 3pHTMAa KOHLUEHTPaUMWsICH opacuiaaru
MHKAOpHH GOFJIAHHIIHA XaM MyBO3aHaT ApT/JapHAaH, SbHH IPH-
TYBUHHHHF CyIOK (pa3a (3pHTMana) Ba GyFAard KAMEBMIl MOTeHUHaLIa-
pUHHHT TeHraurujgan (45- 6er) doiiaananub, KeaTHPHO 4YHMKapHu
MYMKHH. :

V1. 3. CYIOJITHPUJITAH 3PHTMA MY3JAIl XAPOPATHHHUHT
MACAHUILH

CyloKAHK Ba YHMHr TyHuHran OyFH opacHlard . MyBO3aHaTHH
vdonanosun OA-srpucu (VI.1-pacm) cyiOKJHKHHHT My3Jall HYKTacH-
jJaH GoliaHaad. My3anall XxapopatulaH NacT Xapoparia ‘CYIOKJHK
MaBXyl 6YaMaiiau Ba 6yF KaTTHK da3a GuiaH MyBo3aHaTia G§iaau.
FO srpucn KatTHK a3a yctuaard TYHHHrad OyF OGOCHMHHHHT
XapopaTra GOFIHKJHIHHA KypcaTaiau. By arpu xap aouM CyIOKJHK —
6y MmyBo3aHaTHHH H¢opanoBun OA srpucura Huc6aTaH THKPOK
6ynajlu, YyHKH Xaid/Jall MCCHKJIUTH GYFIaHUIL HCCHKJMTHAAH KaTTaAup
[(IV.la) Ba (IV.16) TenrnamasapuHu COJHLITHPHHT].

CyIOK/IHKHHHT My3/1alll HyKTacH CyIOK, KpHCTaaI Ba ra3 ¢asanapu
opacuaa MyBo3aHaT MaBXKyAMdrH GusiaH TaBcuaaHanu, 6yHaa yyana
asanarn Knmésuit noTeHUda/nap, WYyHHHTIEK, yJap YCTHAaru
TVAuHral ‘6yr 6ocHMJaapy XaM TeHr Oyauilld Kepak, sibHH My3Jaul
xapopati FO Ba OA srpujiapu KecHLIraH HyKTaja €THLIM Kepak.

Cyio/iTHpHITaH 3pHTMa My3JlaTHATaHKWAA YHIAH T03a IPHTyBUH™*
KpucrannaHa Oowaiad. bBolwka cy3 6uaan adtraHga, My3sJail
HyKTacuja 3PHTYBYHHHHI 3pUTMajard Ba KPHCTAI XONaTHAArH
KHMEBHH noreHUHaJdlapHriHa 3Mmac, 6ajfkd 3pUTMa Ba KPHCTaM
3PUTYBYH yCTHAATH (My3 yCTHAATH CyBJH 3puTMa) GyF GocuMaapH XaMm
TeHr 6YyaulM Kepak. 103a 3PHTYBUHHHHT My3Jalll XapepaTtu fo Aa
3puTMa yctuaard OyF GocuMu p; (B’ HyKTa) KaTTHK 3PUTYBYH
ycTHaark 6yF 6OCHMHU po, daH (0 HyKTa) nmact 6yaaau Ba KaTTHK ¢a3a
6unaH 3puTMa opacuda MyBosaHaT Gyamaiian. IOxkopupok 6yr
Gocumura sra 6yaraH My3 Gekapop 6yaub, spHTMara YTalHu, sbHu
spuiiau. MyBo3aHaTtra ¢akaT HMc6aTaH NacTpPoOK XapopariaruHa
spuwMui MyMKdH: BC Ba FO 3rpHJapuHHHT KeCHITaH HYyKTacH
(B HykTa) na. SpuTHAraH MOAAAHHHI KOHLUEHTpallusiCH KaH4ya KaTTa
6Vica (HAE srpu), 3puTMaHMHF My3Jall XapopaTH WYHYaNHK Mact
6ynanu ([ Hykra).

_DputyBUM KPHCTAMIAPHHHMHT aXXpaaulun OujaH 3pHTMalda 3pH-
THATAH MOAJAHUHI KOHLUEHTpaUusicH opTHO6 O6opalH, 3PUTMaHHHT
My3Jall XapopaTu 3ca nacainG 6opaau.

* MacanaH, AeHru3 CyBH My3JiaTaHAa My3 KPHCTaJ1apH aXXpaJiajiH, YHH CYIONTHPHI
6unaH WUYMMAMK cyBu oauwl MymkuH. KartTuK 3spurtmanap GOyHaaH MyCTacCHOAMp
(I1X.4-kucmra Kapanr).
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CoBYTHLIHH 1aBOM 3TTHPCAK, 3PHTMa KOHUEHTpalMicy Ba Xa-
popaTH 3BTEKTHK HyKrara spuilanu, Oy HyKTana OMp BaKTHHHT
y3HAa 3pUTYBYH XaM, 3puraH MoAla XaM Kpucraianana Gowanaiian (1X
6006).

Bepuiran KoHUeHTpalMsiiard 3PUTMaHHHT My3aJall XapopaTi
cudaTHaa IPUTYBYMHHHT KPHCTAJANAHHWNA OOoWwiaHeaH XapopaTH
KabyJs KHJIHHTaH. .

IV.1-pacm myszaraw xapoparunune nacabuwy OGusQH 3PUTUACAH
M000a KOHUEHTPAYUACU OpACUOa NP ONOP YL OHANAUKHIURE MABXCYOAuY
xyakuda Xxyjoca 4ukKapdlira UMKoH Gepaau. )Kyna cyloatupuirat
3puTMaJjap Xakuaa ran 6opaérraunuru caba6au, OB, BB’, O sa A1’
3TPUJIAPHHHHT KYAa KHYHK KHCMJAPHHH TYFPH YH3HK Ae6 xucobaaliiu-
MH3 MyMKuH. BOB’ Ba []OJ]’ napuu yubypuakaap neb xucobaacak,
GyHaa MyaJall XapopaTHHHUHI nacaiuiun 6yr 60CHMHHHHT KaMaiHILu-
ra TYFpH NpPOMOPUMOHAA 3KAaHJAUIH KeaHnb uuKaiu, 6yF GOCHMHHHUHT
KaMmaiuw 3ca Payab KoHyHH OGyHH4a 3SpUTHJAraH MoOAJaHHHT
KOHUeHTpauusicira nponopuuonaaanp. Ulyuaai xkuan6:

AT s = Kyyzm. ' (V1L.2)

By epaa, m — Moasa KoHueHTpauust 6Yau6, m= gs-1000/M2g
ra TeHr*, 6yHaa g Ba go 3pHTYBUH Ba 3pHraH MOAXAHHHT MaccaJjlapH;
Mgy — 3purad MoOALaHHHT MOJRAAP MaccacH.

“Mysaaw koncrantacu (kpuockonuk doumud) K, €ku mysnaln
'XapopaTHHHHI MOsij nacaluwn ywly 3pUTYBYH YUYH TaBCH(JIH
KaTTaJquK 6yau6, spuraH Moala Tabuatura '60FAHK 3Mac. YHHHT
GH3KHK MaBHOCH KEJATHPHJITaH TeHr1amMalaH KYPHHHO Typubau: K, , —
6y 1000 ¢ asputyBunza | moas Moada TYTraH 3pHTMa My3Jall
XapopaTUHUHT nacaidiud 6yaub, yuily KOHUEHTPALHMAJIH 3PUTMA
HAeaJ 3pPHTMa Xoccajapura 3ra Ba 3pHTraH MoOAJAA AHCCOLHJIAHHIL
XaMmia accoluJaHHIlra yupamaild, Aerad wapriap 6a)kapH/auiun
kepak. K,,, H4 TaxpnGaaa aHuKJall y4uyH CYIONTHPHITaH 3pHTMa-
JIADHHHF My3Jall -XapOPaTHHHHC NacaHuuiuuu ya4a6, OIHHraH
HaTHXKadapHd | moas ydyH KaiiTa Xucobaall Jio3uM.

To3a 3pUTYBUYMHUHT My3Jall XapopaTHHU To Ba YHHHT COIHLITHPMA
cyloKaaHHIL XapopaTuhu Ah (XK /q) 6uaraun xonda MysJjall KOHCTaHTa-
CHHH Ha3apHil xucobaall MyMKHH:

Kuya=RT5/1000Ak, (VL3)
6y epna R=8,314 )K/monr6-K..
Ywo6y GornanuiiHi Xxucobaall Ky#naa KeJaTHPHJraH.

YeKeu3 CYIOATHPHATAH 3PHTMALA SPHTYBUHHIHT KUMEBHI nOTeHUHAAH
(IPHIYBUR  CYloKMK L RTINX, ra Teur. My3anaw HyKTackaa 3pHTMa GuaaH MyBosaHaTia

* Konnentpaunsinn 6y ycyaia HpoLanaUIHHHT aHAMHTHK KHMELA Kabya KniuHTaH
XaKMHil KOHUeHTpaluuara HucGaraH (Monb/Ja) ad3anpok TomoHH LWYHAAKH, Macca
KOHUEHTpauusicH ‘Xapopatra GOFayK Gyamaiau.
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TYpraH KPUCTA/M1 XOIaTHAATH SPHTYBUHHHHT KUMEBHE tloTeHUMan yuyn piP=gh my-

HocabaT MOCAMD, YUYHKH 3PUTYBYH cop MORAE XOIHAA KPHCTANIAHAIM.
IpHTYBUMHHHI 3PHTMajaH KpHCTa/lJaHHIUK XapopaTHia YHMHT 3puTMaiarud Ba
KPHUCTALd XoaaTiaary KWMEBHA NOTeHUHAAW GUPp Xda Gyaaau (45- 6eT). abHu:

PIPHTYRN — 8P = u % 4 RTINX,.

By epaa. p{\*“ Mysnaus xapopaTHraya yTa COBUTHATaH COd SPHTYBUHHHHT KHMEBH I

TOTeHUHANH-
Byuaau.

K| <
RTInX, = pg} —ug,)-
SPHT)’B‘IMHHHF KpHCTaJlJl Ba CYIOK xoula'mapzlaru KHMEBH i noreHurasIapy

KHiAMaTJapuHHHr aféiMpmacd | Moib IPUTYBYHHHHT KpucTaJdnaHuiunaark [n66c
IHEPrUACHHUHT Y3rapHilHra Teur:

u(l;?l - ""8.1 =AGKp

Hlyunait kuan6: RInX,=AG,/T.
XapopaTt 6Vitnua Audnpepeuuuanaﬁ (11 606ra Kapaur) KyHRHIarMHH OMaMH3:

R( dInX1)> <AG )__ AHKp _ AHcymmanmu
dar ) dt o

dinX, /dT =8H yoxramu! RT®

(VL.4)

Oy epaa AHcyK)KMHnm—’l Ty KpHUCTaAd Xonataard 3pUTYBUHHHHT cy:omlaﬂmu

HCCHKAHTH; KHYHK XapopaTjaap OpajuFHAAd YHH AOMMHA NeHHill MyMKHH.
(V1.4) tedrnamaun T nan (3pUTYBUHHHHF 3PHTMAJaH KPHCTAMIaHHI! HYKTacH)
To raua (X,=1 6yaranna 3puTyBUHHHHI KPHCTAJNAHHII HYKTAaCH) HHTerpaanab,

Ty
AH. . ..
ln——= —InX,=—In{l —X,) = S cyontam g
XI 1 ( 2) ) RTl
_ AHcwaaunm + cy,o&1au,,w(70—fr)
TR RT,T

>

HH KeJATHPHO YHKapamus.
By epra Xz — 3puran MeAAaHHHT Moasp kuemu, To—T = AT\M IPHTYBYHHHHT
3pHTMana vy3Jall XapopaTHHHHI HACAHHIUH. .

CylonTtupuiran sguTMajapaa ToTNT0 B3 —ln(l—Xg)ng, yyHkn X< |
& | 6ynranna

X

2

n
2

~X,.
n~2

X3
¥ xonna: AHCyIOKJIaImu.l MyA/RTO_X2 nzf (ni4-n2).

JKyna cylontupuarad 3pHTManapaa spurad MOAJAHHHT M0Ab NAP COHH ng 3PHTYBYH
Mobaap COHM My ra HMCGATaH XMylda XaM KHUHK Kuiimatra sra 6yaraunuru caGabau
TEHrNaMaHHHT MaXpa)XKMAarH na HH XHCoOra  ovimaca Xam Gynanm.
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TeuraaMann ATy, ra HHCGaTaH e4uo,

) RTg my
R VA

CylpKJla HUW

AT

9KAaHAUTHHH TONAMH3.

Arap npg=m (Moasuk) GyJca, n1=1000/M,, 6y epaa, M, — 3pHTYBUMHHHI
Monap Maccack. MOIAp CYIOKMaHHIU HCCHKIANTH AH cyoxaanan =AMy, 6y epra Ak —
COMMIITHPMA CYIOK/IAHHII HCcHKAWTH. KnliMaTnapHu yphura Kyiranaa,

AT RT: mM, RT? Vis
w2 = XpM, 1000 . 1000Ah (V1.5)

TEHT1aMaHH XOCHJ KidJlaMH3.
By Teutaamanu (V1.2) 6unan comuwtupum, (V1.3) uORaHHHT TYFPH 3KAHJIHTHHH
KypcataliH,

. Arap spurai Mojla HOHJapra axpaJjca, 3pHTMala 3appavafap
conn kynasagu. LLyHUHT y4yH 3/1eKTPOIHT 3pHTMalda OYF 6OCHMHHHHT
KaMafinilig, KalHall HYKTaCHHHHT KYTapUJIMUIK Ba My3Jalll XapopaTH-
HHHT nacafully XyAau WYHAaH MoIs] KOHIEHTPa LU AJIH HO3JIEKTP OIHT
spuTMaJapiarura Huc6ataH Kopd 6Ysaan. Mysnall XapopaTuHUHT
nacafiMuid, KalHall HyKTAaCHHMHI KyTdpuaullin Ba OYyF GOCHMHMHHHT
KaMaluilk OpPKaJH 3PHTHITaH KyUCH3 3JE€KTPOJHTHHHT AUCCOLHAAHH L
JapaxkacH Xakuaa Ghukp IOpUTHL MyMKHH (arap 6y xaTraquk 0,1 nan
KHUHK Gy/maca).

Arap o — nMccouuJaHuIll gapaX<ack, sibHH MONJAHHHT HOHJA&pra
aXpaJraH KHCMH Ba v — GUTTa MojekyJadaH Xocua Gynaérran
HOHJIap coHM GyJca, 3puraH MOMAAHHHI A Ta MOJNEKyJacHAaH nav 'Ta
voHsMap naimo 6ynagu Ba AuccouusaxMaraH xonataa n(l—a) Ta
MoneKkysna Konaid. OpuTMaiarn XamMma 3appavaJapHHHr yMyMHH#

\

COHR: '
' n(1—a) +nav=n[l+a(v—1)]=ni

ra Teur 6yaanu.

Byepaai=1+a(v—1) — Baur-I"op¢nune usoronux kosgpuyu-
enTy 6yaub, quccolMaHHll HaTHXKaCcHAa 3pHTMajary 3appaJjap CoOHH
Heua Maprta opTraHWHu Kypcartaad. lllynra 6GunoaH KysaTusiaérraH
apdext (MacanaH, My3iall XapOPaTHHHHT TacaiiHlK, KadHau
HYKTACHHWUHT OpPTHINK) Hasdapuira HHcGaTaH i MapTd OpTHLIH Kepak,
ADHU! ' ' '

ATy =Kyysei-m (V1.6)
AT ., Hin ¥aua6, m Hu Guaral Xxonaa Baut — Todd kosdpuLueHTH

{ HY Ba Y3 HaB6aTHAA AMCCOLUNNAHUIL Aapa*kack o HH GupuHdIK 6OCKHY
Gyinua xucobnab 4YMKapHll MYMKHH:

i=AT,,/ Kyysm ‘ - (VL7

a=(i—1)/(v—1) _ (V1.8)

Bup xun Monnanap AM3EKTPHK CHHTAMPYBYAHJHMIH NAcT 6yaran
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3pUTYyBuYHJApAA, aKCHHYaA, accouuaaHald. Macanan, 6eH30H KHCAOTa
6eH30s 3pUTMacKa AHMepJap Xocud Kuaaau. By xouna i << 1 Ba { HuHT
KuidMaTu GyiiHya acCOUMJIAHHIN Aapa’KacHHH XHCoOJaul MyMKHH.

Kyusau 31eKTPpOIMTIaPHHHT CYIOJATHPHJraH 3pHTMaJjapHia AHCCO-
uUMAaHHUIL JapakacH o = |, A'bHH 3appaJjlap COHH v MapTa OpPTHLUH
Kepak (i = v). By Xo/1a 371eKTP WIHT 3pUTMacH uaeasa 6ynanu. JlekuH
acanjga Baur — INopd koadGuLmeHTH Xap L0MM v JaH KHYHK OYJalH,
UYHKM 3PHTMafard HOHJAD 3/MeKTPOCTATHK TabCHP Kydysaapu OunaH
GornaHraH Gysnaau Ba V3WHH 0301 3appajap Kabu Tyta oiaMaiiu.
Honnapapo Tabcup Kywlapuw KaH4YaJHK KaTtra 6yjca, yw6y pean
3pHTMa JEeKTPJIHTHHHT HJeaJ SPHTMacHAaH WyHYaHK YeTJaHalH Ba
{ WyHYaJ uK Kuunk O6Ynamu. Komnaekc GupuKMaJapia { KoMIJeKC
MOHHHHT GeKapopauK KOHCTaHTacura GoFJAHK 6yaanu.

Pean spuTMaHMHT HAeas XolaTAaH 4YeTJAaHHIIHHUHT JJI4OBH
cudaTuia OCMOTUK Koahpuyuent ¢ Kabya KHIAXHHUO, y TyJaa
JUCCOLHJIAHKIL Ba HOHJapapo TabCHP KyWIapHHHHT HYK OYyauulu
WwapTd OWJaH { HUHI XaKUKWHH KHAMaTH Ba verapa KHAMaTH v HHHT
HycGaTHura TeHr Gyjanu:

¢ = ifv \ (VL9)

DpuTMaHu CYOJITHPHII GuaH (CYIOATHPHATaH 3pHTMAJap COXacH-
Aa) OCMOTHK KO3 (dHuHeHT OHpra HHTHIAIH.

VI. 4. MWHHHT BAXAPHJIHIUH

Bekman Tepmomerpu

XapopaTHHHI yHYaaHK KaTra G6yamaral })larapmunapnﬂu aHHK-
nauipa bexMaHHuHT MeTacTaTHK® TepMoMerpuaaH ¢oiilajaHuaalH
(VI.2, a pacM). ¥ oaauit TepMoMeTpAaH KaMHISIPHHHHT (3) IOKOpH
KHcMHary cuMo6 yuyyH KywiuMua yJaHraH pesepsyapd (4) Ouaad
thapk Kuaaau. by MociaMa TepMOMeETPHHHI NACTKH pe3epByapuAart
(1) cuM0o6 MHKIOPHHH V3rapTHpHllra Ba Wy cababau TepMOMeTp
XapopaT/JapHUHT Y3rapHUIHHU KeHr coXaja yJuyalira WHMKoH Gepaau.
ByHaaii TepMOMETPHHMHT LIKaJlacH, ofataa, 5—6 rpasycra G6yjanHrau
6yau6, 6yaumaapuunr Kuiimata 0,01 rpapycra TeHr, LIYHHHT YYyH
JaynajgaH (KaTTa/lalUTHPYBYH WHWwanaK) ¢oiinasauué yadobaapHu
0,002—0,003 rpanycravya aHHKJAHK Ou1aH onub Gopuil MYMKHH.

Hwpaax apBas TepMoMeTp lyHIal CO3JIaHHIUH KepaKKH, TaXpu6a
o6 6opuJaérraH XxapopatiapAa Kanujaspaars cuMol caTxu
TepMOMETP LiKaJacu Yerapanapuaa 6yacuH. Kprnomerpuk ya4uoBiapaa
yAuaHHIIH KepaK 6YJraH 3HT I0KOPH XapopaT 3PHTYBUHHHHI My3Jall
xapopaTuaup. LLyHHHT yYyH TePMOMETPHHHI ACTKH pe3epByapHaari
cHMO6 MHKIOpM LIy XapopaTida Kanu/IApAard cHmMol6 caTXu LiKaJja- .
HUHT YOKOPH KHCMHJA TYXTalUHHH TabMHHJIAIIH Kepak.
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VI. 2- pacu. BekMaHHMHT MeTacTaTHK TEpMoO-
MeTpH (a) Ba yHu cosnaw ycyau (6):

I — TepMOMETPHHHT naCTKH pe3epByapd; 2 — WKaJa;

8 — Kanuaaap; 4 — TEpMOMETPHHHI' IOKOPHIH Pe3epByapH;
. 8 — KanKJAIRPHRHT IOKOPHTH pe3epByap OuaaH GHpaawirax
‘ . HKOMH.

CyBau -spuTMajap, OuiaH HLIaraHia CcUMOO0 MEHHCKHHMHT
TePMOMETPHHHT I0KOPH KHCMHAa TyxTa6 KonraH xouati 0° C ra xkaBob
Gepulun Kepak. Hob HYKTaHH YpHaTHW Y4YyH TEPMOMETp 3PHETraH
My3ra XoiiJaliTHpPU/IaAd Ba KamuJJsiplard ciMo0 caTXH GeqrusiaHa-
ad. Arap y IIKaJaHUHT NMACTKH KMCMHAaA €KW WIKada GyjauMJapuiaH
nacria Typub Koica, lOKOpH pe3epByapaaH f1actaabura cumob kyiub
KYyHHJIa1H.

DYHHHT y4YyH TepmomeTplm TeCKapH afuaHTHpHO, YHHHT IOKOpH
KHCMHHH KadT opacHia CHKHO TypraH Xo/Jla yHH CTOJIFa CeKHH-acTa
ypHII Kepak, OyHAa TepMOMETPHHHT NAaCTKH KHCMH HKKHHYH KYJ1 GuaaH
yuia6 Typuaulun JiosuM. DByHaa cumo6 nacTkn pesepByapiaH
joKopuaarara okn6 yra Goumnaiian. CHM06 KanuJISpHH TYAAHPHO
. IOKOpHTH pe3epByap OujiaH GupsaluraHfa, TEPMOMETPHH 3XTHETIHK
6unaH Vurura awnadTupuiaand, 6yHaa pe3epByap (4) nactaard
pesepByap (1) man 6uMp 03 ioKopH OVIMIIM KepaK Ba KanHMIsap
(5) Ounau pesepByap (4) ynaaHraHn epuaa CHMOOHHHT y3uau6
Kondiuura -Hysa KyHMacauK Kepak. DBy Xxonataa cumMo6 I0KOpHTH
pe3epByapiaH nacTkucura oku6 Yyra Oowiadan. DBy »Kapaénnu
Te3JallTHPHLI MaKcaluaa nacTku pedepByap (1) HH COBHTHLI MyMKHH
(MacanaH, XXYMpakaaH oKH6 TypraH cyB 6usaH), KeiHH 3ca pesepByap
(4) na osrpHa cMMOG KoaraHia, TepMOMETPHH IXTHETJIHK OHJAH THK
XonaTra KeJATHPHJAAH Ba My3ra TYWHPHJIAMH.

*TapkuMoHnapaaH: GepuiraH WapodTAa MyBO3ZHAT XONaTH Y30K BAaKT MABXKYI
6yna onalguMraH TepMOMeTp.
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Bup iicua MUHYTIapAaH CYHr TepMOMeTD My3laH YHKapHJiai4 Ba .
YHT Ky GHaaH yHUHT YpTa KUCMHAaH ywaad Typran Xonaa IOKOpHTH
KHMCMHHM Yall KYJHUHT GOl éKH KypcaTKuy GapMoFHTa KyuCH3 KHCKa
ypuw 6ugan (VI1.2, 6- pacmM) cumo6 ycTyHn xanuansip (5) Ou.aau
pesepByap (4) ynaHra epuaaH y3unaiu. Keliun TepMomerp fiHa my3ra
TywHpusaad Ba CHMOOHHHT Kanuaaapaard MyBO3aHaT XoJaTH
‘Ky3atunaad. Arap 6y raa cumof lWKana OyanMAapuaan OKopHAa
6yJ1ca TePMOMETD. My31aH UYHKapHAaRH, MacTKH pe3depsyap Oup 03
Ky OuaaH KM3IMpHJadd Ba O- HyKTafa HHFMIHOG KoiraH cumMob
TOMuUMJAapuHK 4- pe3epByapra, -l0Kopwaa adTHAraH  ycyn ' O6yinua,
Tywupub w6opunaan. by amaniap 6ab3aH TepMoMeTp uIKajacuia
CHMOGHHHT Kepak/au XoaTHra 3pHilliil MakcalHaa GUp Heua MapTa
KaHTapHJAHIIH XaM MyMKHH.

TepmoMeTpHU co31aLlLUHKHHT Xap KaHAail 3puTquu GuaaH HILAAMITA
HMKOH OepyBun Gouika OHP YCYJHHH XaM TaBCHSI KHJHIU MYMKHH.
Kanuaaspaarn cumoGHM I0KOpHAarn €paamun pe3epByap OHJIaH
ONIHHAAH TYTalTHPUS, TepMOMETPHH TaH/JAaHraH SPHTYBUHHHHT
My3Jalll XapopatujaH 2—3 rpajyc I0KopH 6§/irad MyXuTra Ty UlMpHJja-
Iy Ba GHp Heua MUHYTAAH CYHI OpTHK4Ya cuMob épaaMun pesepByapra
uept6 Tywupuaaay. By Xonga 3pUTYBUMHHHI My3Jaul xapopaTtuia
CUMOG WWKAaJMaHHHT IOKOPUTH KHCMILZA TYXTa0 KonaaH, UyHKH 5- HyKTa
. GMNaH  WKaJaHUHT IOKOpPH OVJIHMH Opa/iMFHAArH KamuAJSpHHHT
y3yHauru ~1,5 rpaaycra TYFpu Keaadu.

Benaosn Gusian niunawiga bekMaH TepMoMeTpH BORONPOBOA CyBHIa
KoHIalTHpusiaau Ba XxapopaTHi 8—9°C raua nacadTupuil yuyH yHra
My3 6Vyaak/apu K)"/umnanu (xapopat oaaui TepMomerp Ouaau
TeKWHpHJAAAKH), CYHIpa IOKOpH pe3epByapialH OpTHK4a Ccumob
CHIKHTHO y3unaau. HlyHna GeH3ONHUHT My3/ialll XapopaTH (5,5°C) na
cUMO0 LIKAJaHUHT IOKOPH KHCMHIA TYXTa#IH:

TepMoMeTp My3laH uMKapuaraiia y XoHa xapopamraqa MCHHH
Ba CMMOO YCTYHM Kanuaasapla épaamyd pesepByap GusaH yJaHraH
5- uykrarada Kyrapuaaauy. CHMo6 TOMUHCHHHMHT Y3HJIHG Epaamuu
pesepByapra TylWH6 KeTMaC/JHTH Ky3aTHO TYypHJAHIIH KepakK, UyHKH
akc xonaa Tepmomerp co3u Gysuaamn. bBywra. #iya Kyimacauk
Makcajiua TePMOMETPHH MY3JH CyBla CaKJjall TaBCHS KHJIHHAIH.

My3nam xapopatHHH aHHKAall

SpuTquu Ba 5pUTMaJAPHHHT My3Jall xapopamapn HH aHHKJA LA
KpHOCTAT KYJJaHWa[d, YHHHE 3HT -cofna Kypuuuuwn VI.3- pacmaa
" Keatupuarad. Onauuaax KypPHTHATaH Ba TEXHHK Tapo3HAa TOPTH.-
-ran (0,02 r anukaukaa). 100 cm® xaxmau npo(mpKa (3) ra bekman
TEPMOMETPHHUHT TACTKH pe3epByapH TYJHK KYMHJIryHra Kajaap
AHCTHJIIAHTaH CyB (8ku GolKa pHTYBYM) convHamu, Gynaa bexman
TepMOMeTpH npobupka TyGura Termacaurd kepak (20—25 cm®),
CYHrpa Xyaau WYHAAH aHHK/AWKIA AIHA TOPTHAALHM. .

Arap yuyBuaH 3pHTYBYH (MacajaH, 6eH3oi) GuaaH HlLNaHaAuWTaH
6yaca, npo6Hpka TO3a IPUTYBYUHMHHMHI My3Jalll XapopaTH aHHK--
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JIaHraHAaH KeilHH, 3pHraH MOALaHH KHPHTH LU
OJAHAAH TOPTHJAraHH Mabky/a. Bynaa npo-
6HpKaHH nyKak OuaaH OepKMTHUI JO3UM

(6yw npobupka iy nykak Oujan’ GHpra 1
TOPTHAHIIKH Kepak).
TepmomeTp apTHaaAH Ba ONAHHAAH COBH-
THJATAH TEKIIMPHIAETTaH CYIOKJHKKa o1H6
yruaaau. Keitun npoGupka (3) TepmoMeTp 2
(1) Ba apasaiwtupruu (2) O6unaH 6upra
KeHrpoK mnpobupka (4) ra XoilJaHanu Ba 3
COBUTYBYH (D) apanamimara Ky#dunaiu. '
V1.3- pacMaa TacBHpJaHraH MeXaHHK apa-
Jgawrupray (2) ypHHUra MarHuT apaJaiuTHp- [F .
ruugan dofinasanca 6y1aau. a1 =3 Wp
3 Ba 4-npobupkanap opacuiark xaBo |pP-Wies o bt 4
KaTnaMH GUp TEKMCAA COBMLIM yuyH Xu3matT |[fo = [ o 0H?
kunaad. CyBan 3pHTMajap OHaaH Huwna- ||z oo |- e}
rasja COBHTYBYM apajaiimacd cucdaThaa pq;a—u‘ - Lo g2l 5
MalifasaHraH My3 6ynakiapu Ba Ol Ty3H g_ia_:_ =/ /"% (—l'
KyaiaHaau, 6eH3os OuaaH Wluiaraiaa Mys (|2 7o 587
XaMJAa CyB apaJialliMacH HLULIATH/IaIH. 0 5%
CoBHTYBYH apajialiMa XapopaTHHH Jou- (=280 Z o .0
MM cakJall ydyH (yayaHaérraH MysJaail VI 3 pack. Kphocrar:
XapopaTtHaaH 2—3 rpapyc HaCT), YHFa MY3  ;_ gequan TepMaMeTpK; 2 — apa-
éku Ty3 comnb TypHaadH. ABWTHPEHY; 3 — IPUTYBUMAN  upo-

6HpKa (3puT™Maan); 4 — Tawkn npo-

Apa.nalu;mpruqﬂu XapakaTra KeJlTHpH6, 6upKa: 3 — COBUTYBYK apasiaiiMa-

Kanuasipaard cuMob CATXHHHHT Nacaiuuiy M nau.
Ky3aTH6 Ttypujanu. AfpuM Xoanapia, aHHHWKCd, CYBJH 3IpHTMa-
Jap OuJaH HULIaraHja, COBHTHNAETraH CYIOKJIHKHHHT XapopaTu
XaKHKHA MyaJall XapopaTHIaH NacafiH6 KeTHIIH MyMKHH (yra
COBHTHIL), CYHTPA YHHHI KPHCTAJJAHHIUKM GOIIAHAAH (COBHUHHHF
Gopulliy XaKKaa... -6eTra Ba Keiiuuru GeTaapra Kapanr). Kpucrania-
HHIU MCCHKJMIM aXpaiaub uYMKHIUM HaTHXKAcCHAA XapopaT XaKHKuiH
My3jall XapopaTurada KyTapujaid Ba OHp KaHuYa BaKT ysrapmai
konaau. Iy Temneparypa €3u6 oauHaiu, KeduH TalKu npobGupka
(4) nau npobupka (3) uHKapuJaiH Ba My3 KPHCTa/JIaPHHH 3PHUTHLI
yu4yH Ky GuJaH HCHTWJA[M, CYHrpa My3Jall XapoOpaTHHH Ka#Ta
aHHK/Jall yuyH OpoOMpPKa sSiHA COBHTYBUYM apajaliMara »oialWTupH-
naau. Arap xapopatiapaaru ¢apk 0,003 rpaaycnan karra 6yaca,
TaXXpuba sina KalitapuJaiH.

DPUTYBYHHHMHF My3J1alll XapopaTH aHHKJAHTaHHAAH KeAHH MpoGup-
Kara oNJHHAAH TOPTUJATaH 3PHTHJAAMIaH MOAAAHMHI ONAHHAAH
ficajiral Kyadacu (TaGJeTKacH) KMPHTHJaAH. DPHTHJIAAHraH MOANA
IOKOPH KOHUEHTPAlUMsJIH 3PHTMa XOCHJ KHJAMaHIHraH MHKAOpAa
(0,1—0,2 m) oauHMIIM KepakK. Arap 3SpHTHNAaJuraH MOARAHHHT
OIJHHAAH TaitépaaHran KyJadacu Gysimaca, yw6y Momaa TYFpH-
AaH-TYFPH TOPTHJTaH HAHINYACHAAH COIHHHLIM MyMKHH; HAHLIYA
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MO//a COIHHTaHAaH CYHI siHa TOPTHAaAK. TOPTHIL XKapaéHu aHAMHTHK
tapo3una 0,0002 r aHnkaukaa Ga)kapuaanid.

Kuputuiran Mojaa 3puraHiaH KeHHH npoGupKa COBHTYBYH
apanauiMara >KOWAWTHPUJIAAH Ba apafaluTHpuG TypraH Xouaa
IPMTMAHHHT XapopaTH Ky3aTHNAaAH. DPUTYBUHHHHT 3PHTMaJaH KpH-
CTa/UIaHHLIH KPUCTAJIaHMIL UCCHKJNTH a)XXpaauliy OuJaaH Ky3aTHaH-
wy Tyaiau COBHTHLU Te3NHTH KaMasiiu. Kyn Xoanapaa xapopaTHHHT
yarapumy 6up 03 TYxTab Kotaau. By xapopat 6epuJirad KoHUEHTpa LU -
JIM 3pMTMAAArd 3PUTYBUHHHHT My3Jall Xapopatu Ae6 XHcoGJaHalH.
DPHTYBUHHHHT KPUCTAJIAHH LM HATUKACHIA 3PHTMA KOHLEHTPA UHSACH
opTH6 Gopaau, 6y 3ca My3jall XapoOPaTHHHHT MacaduliMra ovin6
KeJalH. JPATMA y30K BaKT My3jaTuica (B6yHra #ya Kyiimm kepak
3Mmac!), s3puTyBuUM KYNn MHKAOpAa KDHCTaJ1aHaid Ba TepMOMETp My3
opacHia KOIHIUM MyMKHH. DByHaall Xonza My3 3pHTHATaHHIAH
KeHHrHHA TePMOMETPHH 3PHTMalaH YHKAPHUII MYMKHH.

Arap KpucTaJ//laHUII 3PUTMA YTa COBHTHATAHAAH KeldHH OollsaHea,
YHAa XapopaT Te3 KyTapuJa Goliaiaq Ba y 6epHiraH KoHIeHTpaUus- .
Ji 3PDUTMAHMHT XaKHKHH My3jalll XapopaTHra TeHrJlallajiH, 3pHTMa
KOHUEHTPALMSACH OpTHILKM GuNaH 3ca nacasi 6oluiainay. pUTYBUHHHHT
Ky MHKZOPH Te3 KPHUCTa/JaHHLIM Ba 5PHTMA KOHUEHTPAUMACHHHHT
ce3unapid Y3rapuiud Tydalan Kywid yTa COBUTHII Kepak smac.

Myanaw xapopath HKKM €Kd yu Mapra (6up xun HaTHxkKanap
OVIMHTYHra Kajap) aHuKJaHaiH, OyHAa My3 KPHCTa/Jlapd 3pHTHJAAIH
Ba 3PUTMa fiHa COBMUTHJAAH. BHp Heua KOHLEHTPAaUHALAaTH 3PUTMAHHHT
MyaJall XapOPaTHHH aHHKJall YYyH 3pHTMara MOAAAHHHT SIHTH
MHUKJAOpJapH Kyluaagu. By mabaym 64p deraparada MyMKHH, YyHKH
KeJaTHpu6 uHKapwiaraH OoOFJaKull KOHUeHTPNIaHraH  3pHTManapia
6arkapuamManau.

Tacupnanran kpuocrar ypHura TJIM tunuparu spuMyTKasrud
MHKPOCOBHTFHUYAaH dofinananu Kyaaipokaup. ¥ Ieabtoe 3¢pdekru-
ra acoc/JiaHraH: HKKH Typ YTKa3rHWwapHHHI YJaHraH XXoHHAaH
3JIeKTP TOKH YTa€TraHAa, yJlaHraH epAaH HCCHKJIUK™ (TOK HYHaaHLIKTa
GOFJIMK paBHIUAa) 4YuKalAu €Kd toTHaamu. TJIMHHHT acocHil KHCMH
3/IGKTPOH Ba TelUMK VTKAa3yBUaHJMKKA 3ra OYAraH HKKH XHh
APUMYTKA3rHYdaH Ty3WJraH; yTKa3ruujap Meta/Ja yJaaruy épaamuia
OupuKTHpUAraH Gynanu.

TepMoanemedT uuaéTraHia (MCCHKJMKHHHI) MAacT XapopaTaaH
(coByk naiiBananaHral) Huc6aTaH 10KOpH JapaKara (HCCHK KaJa#«
JaHraH) «xaiganaau». UCCHKJIHKHH TepMO3JeMEHTHHHT €KH TepMoba-
TapesiHHHIT MCCHK MaiBaHAJMIAHTAaH KHCMMAaH O6olIKa Xoifra KyuH-
pHiLAa oKapcyB OHJaH COBYTHJAAMraH HCCHKJIMK aJMalUTHPTHYAaH
(rennoo6MeHHUK) (oiinananuiann.

MHKPOCOBHTIHYHMHT HILuK Xaxmu 120 cm® 6yau6, yarapmac Tok
MaHGauaaH o3yKa onaau (ac6obra TyFpunaray ypHaTHAraH).

TJIM MukpocoBuTrHuuaaH QoiiganaHuiiaary Wi TapTHOH XyAdH
OAAHI KpuocTaT GuaaH Wuiauigek 6ymaad, 6yniaa ¢akaTt npobupka

*Tepmonapa opxaau xapopathu yaualu acocuiaa Kapama-Kapum xoauca (3ee6ek
sppexru) éraan (IX. 6-kucmra Kapaur).
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ypuHra Xaxmu ~100 cm® 6y.iran cTakanua onuHaau Ba yura ~50 cm®
9PHTYBYH Kyiiunaad. TopTuin Texnuk taposuaa 0,05 r anuk/aukraua
6axapuaaiy.
Tonmupukaap

OpHTMa Mysqaall XapopaTHHMHr nacaiuin AT, XaKdaard
Ma'bJAyMOTJapH aCOCHAa KyHHJarH KaTTajuKnaplaH GHPHHH XHCOO-
Jall MyMKHH:

. Hos/1leKTposiuT spurad MOALaHUHI Moisp Maccacu Mg Mabaym
6YyraHuga 3PUTYBUHHHHT My3Jlall KOHCTAHTaCH—

Kyys = ATy /m  (m = g, - 1000/Myg,) .

[I. DpuTyBUMHMHT My3Jall KOHCTaHTacH MabiyM G6yaravuia
(IV unosa) HO3JMEKTPOIHT 3pHTaH MOMNAHHHT MOJSIP MaccacH—
Mz = Kyuyg21000/giAT,,, :

I1l. o KHEMaTH YHYAJHK KHYHK 6y/iMaraH KyucH3 3JeKTpo-
JuTaapHuHr Bant — [opd kosdbduumenty i Ba auccounmaanuu
JapaxKacu o—

Xucobor Hamynacu

Myanau xapoparu, © (Bex-
Macca, 2 MaH TepMoMeTpH Ginua)
Spumyeuy
DpuTysumam crakaH (npobupka) ‘ 1 yowam
By crakau (npobupxa) 2 —»—
TopTiaras MORAa MUKRODH 3 ——
Toprunran Moazna : Vpraua €
Ipumma
1-raxpuba

Moggany npobupka 1 ymuam
IIpobupka 1-commuranaas XeiuH 2 ey
TopThras MOIAAE MHKAODH B R

Ypraua 6

ATy~69—6,
2-taxxpuba
TIpoGupxa 2-commaaHn xestun 1 ymam
Topruaran mogaa (yMymMuit) MUKROPH 2 ysmam
3 —»—
Ypraua O
ATy=8(—6,
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i = AT o/ K = AT 1M1/ K 851000, & = (i—1)/(v—1)
IV. Kyuau 3.nexrp&1wr 3PUTMACHIArH OCMOTHK K03(QHUHEHT
¢ = ifv = AT,/ Kyymv .
V. Ho’aﬂémpo.nm‘ SpPHraH MOAAAHHHT MOJIAJI KQHHEHTPALHACH —
m = ATyys/ Kyuys
Yauaw xaroruxaapunu 6axoraus

g, - 1000
gy - AT

My3

HosnekTponHT MoaaHHHT Moasp mMaccacHh M, = K.,
TeHr/aMa €plaMHlia aHWK/IaHaETraHAA HHCOHIl XaTQIHK

AM,  2Ag + 2Ag, + 2(AT)
M2 & g . Armys

ra TeHr. By epaa (A T)’ TepMoMeTp KYypcaTHILIaPHHUHT aHHK XUCOOH.

OpuraH MOAAAHUHT MHKAOPH g2~ 0,3 r Ba 3pHTYBUHHHHT MHKOPH
g1~25 r G6yaradaa, AT, 0,3° (6y 3puraH MoamaHHHI Movsip
MaccacHra Moc KeJaiu ~7§) :

AM, — 2.0,0002 4 2-002 , 2-0003
M, 0.3 25 03

= 0,0013 3 0,0016 <+ 0,02 = 0,0229 (abuu 2,3 %)

DHr KaTTa XaTOHK XapopaTHH -yauYalli AAaBPHAA COAHP 3THAAAH.
TopTHAran MoLA2a MHKIOPHHH OWHPHIN OHJAaH HHCOMH XaTONHK
KaMasi/{, 4yHKH OyHia XxapopaTtaap dapku opraau. JlekuH, oKopuia
kypcaruarangek, (VI.1) — (VL.9) Teurnamanap ¢akat CywoaTH-
pHATraH 3pHTMaJap YYyH XOCAHD, WIYHHHT YYYH KOHUEHTPaUHAHH
cesWJlapHH JapaKajaa owdpuml (ni=0,3 KaH I10KOpPH) TaBCHA
KHJAHHMAHRH.

VL5. MAIHKJIAP

|. BekMaH TepMOMETDHHHHT - KYPCaTHIIHra Kypa TOo3a CYBHMHI My3aJalinia
00=4,443° ra renr, 25,65 2 cyB Tapku6una 0,2835 z spuran monsa GyaraH IpHTMAHUHT
My3jalluia 3Ca TepMOMETPHMHT Kypcatuiin 0,=—4,220° ra rtenwr. Cysna spurau
HOINEKTPOIHT MOJIGHHHT MQUAP MAacCacHHH XHCOGJaHr.

CyBHUHT My3Jalll KOHCTAHTACHHH XucoGJallfia MabiyM GyJraH My3HWHT 3puin
uccnkanry (Ah=333,3 JK/2) Ba cyBHunr my3naw xapopatu (273,16 K) Kuitmatrapu-
Aak polixaNaHHHT.

Xaso6: M=923.

2. Tosa GeH3oIHHHT My3aaiu XapopatH to—=5,5°C Ba 20.0 r Gensonaa 0,3120 r nag-
Taany CioHs TyTran spuTManuur My3saiu Xxapopatu { = 4,88° C 6§aranaa, 6eH30NHUHT
My3Jiall KOHCTaHTACHHH aHHKJAHI. :
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Xaso6: KMy3=5,07. :

3. anKapKaManuHr cysaars 5% M 3PHTMACHHMHT My3Jatlt  XapopaTHHH

0
aHuKaaHr; K e = 1,86.

My3
“Kasob6: t = — 0,29°C.

4. Dpurmanuur Myaaaw xapopaTd — 0,5°C ra TeHr 6yanwiM yuyH 100t H:0 ra
HeYa rpaMM [JHIepHH KYLUIMII Kepak?

XaBo6: 248 r.

5. 23,50 r H20 na 0,2752 r KCI| TyTras >pUTMaHMHT H3OTOHHK Ba OCMOTHK
Koa(b(pnuneﬂmapnﬂn aHuKJaHr. Mysaai XapopaTuHHHr nacafuiin AT,,,=0,536° ra
TEHT.

Kasob: i=1,84; ¢=0,92.

6. KoHuentpauusicu m = 0,1 6yaran cysiu sputmasary KNQOs HHHI OCMOTHK
K03 PUUMEHTHHH aHHKTaHT. My3naui xapopaTnHUHT Nacainium T,,,,=0,336° ra Tenr.

Y aBo6: ¢=0,905.

7. 100 r H2O na 0,945 r CH3Cl COOH tyTraH spuTManar XJ0PHCHPKA KHCJOTaCH-
HUHT JHCCOLMJAHHLI [apa)XaCHHH aHHKAaHr. Myanall “XapopatWHHHT nacaluuix
AT,y;=0,206° ra Tenr.

XKaeo6: a=0I11.

8. Mysnaw XapopaTHHHHT MmacainuId ATMy3=0,279° 6ynca, HOIIEKTPOIHT
MOTIAHHHE CYBJIH 3DUTMACHHHHP MOV KOHUEHTPAUHACHHHH aHHKJAHC.

Xaso6: m=0,15.

VII 606. YEKCHU3 APAJIAULIYBYH CYIOKJIHKJAP

VIL. 1. TAPKMB — XOCCA JIHATPAMMAJIAPH

Xonat gHarpamMmaci — 6y KaHAAHAWD XOCCAHHHT CHCTeMa TapKH-
6ura GOFJHKJWIHHH YM3Maja HQoaanalliup.

HKKrH KOMMNoOHeHTAu cucTeMa y4yH I'm66cHuHr dasanap Komlacn
‘Tenrjamacura (46- Ger) Typrra y3rapyBud Kupaiu: 60CHM, Xapopat Ba
HKKHTa KOMIOHEHTHHHI KOHUEHTpaUHACH. Arap KOHUECHTpallusiJlapHH
moab/amM® napaa smac, GaJku mMacca Ba Monsip KHCM Gousnapuaa
Hdonanacak, yura yarapysuucu 6yaraH TeHrJaMaHu onaMmus (6ocum,
Xapopar Ba Tapku6), 6y Teursama p, T, ¢ KOOpAMHATIAaDH A TY3UIraH
y4 YI4aMJH YHU3MaZa KYpCaTHJHIIH MYMKHH.

JlekuH Xap AOMM TYJIMK XoJaT AHarpaMMacHHH Ty3ull Taja6
Kuiunmaiau. Arap Kapaéunap y3rapmac GocuMaa (Macanas,
KpUCTaJiaHHl €KW OyFaaHuil kapaéHaapu) YpraHuaaérran 6yaca,
TeKMC/HK/A XapopaT-KOHLUEHTPalUusi KOOpAHHATJIapHlary auarpaMmma
Ty3usnaan, 6y 3ca Yn3MaHHHr GOCHM VKHra nepneHAHKyasip 6y.araH
KeCMMHHH H(oaanaiiu. JpuTMaJiap ycTuaari TyduHurad 6yr 60CHMHHH
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ypranaérranaa y3rapmac Xapopatia O6OCHM — KOHLEHTpAaUMs KO-
opAMHATAApHAa TEKHC AMarpammanap Tysuwaaau. Kohuentpauusnap
yKu Yerapa KuiiMaTaapra ara, Y4yHKH Xap 6Up KOMNOHEHTHHHT TapKHGH
0 aaun 1009 raua y3rapanu.

Oxupru xoataa (pa3anap KOHAACHHUHT TeHramacd s=Rk-41—f
(yarapyBuuaap coHH Gurrara KaMaHTHPHJAraH) KypuHuiuga €3ujiaau
Ba Oy TeHrnama €plaMHAAa CHCTEMAHHHT WAPTAU BAPUAHTAUAUSU
xucobaaHaau. g

VIL 2. HAEAJT 3PHTMAJIAP

Arap A Ba B cyokJauknap KHMEBHH Xoccanapu 6yiinua AAKMH
GVacanap (MacaaaH, H3oMepJap €kH roMmoiorJap apanalumaJgapu),
yHaa GHp TypAaru 3appayajap opacHAard tabcup Kyuaapu (A — A,
B — B) xap xua Typaaru 3appadanap opacuuparu (A — B) Tabcup
Kyus1aps TapTuGn 6usan 61p xua 6yaanu. by xonna sputmanuur xocua
GVAKHIIK XaXXM V3rapuiin Ba ce3HWJapd HCCHKJIHK 3(dektH OGunai
GopMaiiad, CHCTEMa 3HTPONHSICHHHHT Y3rapuIUHHH 3ca XyAJAH HAead
rasfnap apaJaturaHaaru kabu, ge6 Xucobjail MyMKuH: AS = —
—R(XiInX, 4 XolnX32) 6y epaa X, Ba X2 — 3puTMa KOMIIOHEHT/1apH-
HHHT MOJSAAP KHCMJAApH.

Xocu/l KuAHHTaH 3pHTMA wdeasa AedAuaald Ba KOHUEHTPallus-
JapHHHT XaMMa coxacuiaa Payab Konynnra 6yiicyHanu, abHu Xap 6up
KOMITOHEHTHUHI mnapusan OyF 60CHMH HCTaraH xapoparia YyHHHT
3pHTMajlard Moasp KHCMHra nponopuxounaniup (37- Ger).

Pa = PoaXa . ' (VilLla)
ps = PosXs (VIL16)

6y epaa po4 Ba pop— TO3a MOMIaJap ycruaaru GyF 6o¢nMJlapH.
dputMa ycruaard GyFHHHT ymMymMHi GOCHMH niapuvan 6GocHmaap
AHFHHANCHTA TEHT: . :

P=poaXs+ popXeg = Poa(l—Xg) + popXp =Poa +
+ (Pos — Poa)Xp - (VIL2)

VII.1- pacmaa ugeaara sikut 6yaran CeHsBr — CeHsCl cucrema
y4yH, AOHMH# XapopaTiaa napusaj 6ocumiap Ba yMyMHi GOCHMHHHT
3PUTMa TapKHOHTa GOFJIHKJIHTH KeJTHPHJITaH.

BpomGensonuunr (A KoMnoueHt) napunan 6ocumu p,, AaH (To3a
6pomGen3on, X,=1) noaraya (X,=0 6yiranga) aeapiu UH3HKJH
yarapaau. Xaop6eH3onHuHr (B KOMIOHeHT) napunan 60CHMH XaM pojg -
AaH (Xz=1) uonraua (Xz=0) xyaau wynnahn ysrapaau. Ulynapra
MOC paBHillla 6y FHHHI yMYMHH GOCHMH XaM YH3WKJH y3rapaiu.

Byrnapra upeasr ra3nap KoHyHaapuiH Kyasna6 (yHua Katta
6yamaraH GocuMAap Y4YyH MYyMKHH), KOMIIOHeHT/1ap OyFjapdHHHUHI
napunaa Gocumaapuiau Oyr Tapkubunu Xucobjaab yuKapull Ba uly
fiyn 6unan CylOK/JAMK Ba OyF TapkuGaapn opacupard GOFJaHHWIHH
AHUKAQLI MYMKHH.
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CsHsBe m CsHsCE  CoHsBe CsHs 2
MMCy K i
1000 - 5330 160
800 - 1066 P~ p
' 99""” ~ © 150 B~ ye
- 3 o >
60 —798// - 48 g | Le
X - > S KO- Cyoxaun | l )
S ¢ 3 | 1~
Eéﬂﬂ-—ﬂ ) = V! : 1 ! { |
G | [ [ . l
001285 % ”" RN
A 1 1 T | tl 8
4 1 3 ! I . 0 020 940 960 9% 100
0 220 g0 . 060 Q80 100 CsHsCE monsp KucMu

CgHs CC monsap Kuemy ' . .
VII. 2- pacu. CsHsBr — CsHsCl cucremacn
RHHT atMocdepa Gocumuaarn KaiHaw xapo-

VIIL. 1- pacu. CsHsBr — CsHsClcuere- .
patH — Tapxkn6 aMarpammacu:

ma ycrupa 140°C parm ymymuit Ba
napusan 6ocumaap. - ! — Kongescataannw srpuch; 2 — GyFRannil 3FPUCH.

Byrcumon ¢asaparu (ras) [ KOMIOHEHTHMHr MOJAP KHCMH Y,
YHHHT napunaj 60CHMHHH apanaliMafard XaMMa ra3japHHHT yMyMH#
6ocuMu HHUcGaTHra TeHT

: Yi=pi/p (VII3)
€ku (VII.1) tenrnama xucoGra oauHca: ‘
Yi = po. X/ p. (VIL4)

(V11.4) rtenrnaMaHH 6MHAp CHUCTEMAHHHI HKKaJa KOMIIOHEHTHTa
Kyana6, ' ~
« YalY = poaXa/pPosXs “(VIL5)

HH QIaMH3.

Unean spurmanapaa 6yF Tapki6u CylOKJMK TapkubuaaH ¢apkaa-
Huwn (VILS) TenrnamazaH keain6 uukaaum (arap To3a Moiaaanaap
ycTHaard OyF OOCHMJAAPHHHHT ~ KaTTaJHKJIapH OHp-GHpHra TeHT
Gyamaca). Hounean sputmanapaa xaMm Gy FHAHT TapKHOH CYIOKJIHKHH-
KunaH Gapk Kujaad, paKaT a3eorpon IpUTMaNaPHUHT XOCHA GYauLIY
xolatdapu GyHpaH mycracHoaup (102- Ger).

Bup Heua spuTMasap yuyH OyF 60CHMH Ba TapKHOHHH XHco6/ab
unku6, VII.1- pacmaa y3aykau (LWITpUXJaHTaH) 3TPHHH  YTKasul
MYMKHH. ¥ OyF TapkuOH GuJaH CHCTeMa yCTHAArd OyFHMHI yMyMu#
60CHMH opacuaard GOFJaHHIIHM KYpcaTaiu.

Xap' KaHaa#i CcyloK apaJjawMasapra (uiea] Ba HOHLeasn)
KoHOBaJIOBHHHT Gupuniu KOHYHUHY KYJdaaul MyMKUH: G6YF y3u Oujan
MYBO3aHaT[a TYypraH CylOKJHKKa HHC6aTaH Illy CYIOKJHKKA KYIHJTaH-
12 YHHHF yMyMH# GyF GocHMuHH OWIMDYBYH (éKH Gepuaran 60cHMIa
3PUTMAHMHI KaiHall XapOpaTHHH NacCaWTHPYBYH) KOMIIOHEHT GuJaH

6oituran 6ynanu.
7593 \
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HKKH KOMIOHEHTJIM cHcTeMasapia GyF Ba CYIOKJIMK TapKHOHHHHT
TYpJAHYa/JHTHra acoclaHrad Xxonja yJaap xaHmaw #yad Ounal
axparunand. Bup maporaba Gyrnatuin #yau GujlaH HKKH ydyBYaH
MOAAEHUHT apaJaliMacHHy aXXpaTHill MyMKHH 3Mac, YyHKH GyFla HKKH
KOMIIOHEHT XaM MaBXyAaup. ApasalliMaHH a)kapaTHIl ydyyH, ofaTia,
yarapmac Gocumia (bpaxuuﬂ.nad Xafjaw ycyaugaH ¢oiaananuil
JIO3HM.

VII.2- pacmaa xyaau yma CsHsBr — CeHsCl naean cuctema yuyH
atmochepa Oocumuaaruy 3IpUTMa KalHall XapOPaTHHHHI YHHHT
TapKkuOura GOFAMKJANWTH KypcaTuarad. Arap xap GUp To3a CYyIOKJHK
yUyH yJapHHHT HOpMaJji KaiHall HyKTajapu opacHiarn 6yr 60CHMH-
HUHT XapopaTtra GOFJIMKJIMIH MabiyM Oysaca, 6y AHarpaMMaHH
Ha3apui KeJTHPHOG YMKapull MYMKHH.

Xucob6aaw namynacu. Onaraa, MawiymorHomajapaa Mol-
NaJJapHHHF Typad Tallku OGocumhapiard KaiHaiu XapopaTtJapu
keatHpuaaad. CeHsBr (A komnonent) Ba CgHsCl (B KkomonHeHT) yuyH
TYpaH Taluku 6ocumiappary KafiHali Xxapopat/apHHH TONAaMH3:

\

Bocum

Monana . P MM cUM. yCT 100 200 400 760
pxila | 1333 | 26,66 | 53,33 [ 101,33

I8 1,125 | 1,426 | 1,727 | 2,006

CgHsBr(A) t, °C 90,8 | 110,1 | 132,3 | 156,2
T, K 364,0 | 383,3 | 4055 | 4294

1/7103 2,747 | 2,609 | 2,466 | 2,329

CgH5CI(B) t, °C 707 | 89,4 | 1100 | 1322

T, K 343,9 | 362,6 | 383.2 | 405.4
1/7103 2907 | 2,758 | 2610 | 2467

Oxupri yCTyHnaru COHJIap HOpMaJl KadHall XapopaTJapHra Moc
. KeJald.

By mabaymoraap Gyimua lgp — 1/T xoopaunaraapuaa TYFpH
4H3uKAap Ty3unanu, uurepnonsiusi (CeHsBr yuyH) Ba skcrpanons-
uus (C6H5Cl yuyH) BocuTanapu €plaMuia Xap OHp CYIOKJAHKHHHT
HopMaJ/l KaiHalll XapopaT/iaph opachiaru y4-TYPT Xapopat yuyH OyF
6ocHiMH TonuJjanH, MacaJan,” 138, 144 Ba 150°C napaa. Tonuarau
KuiiMaT/JapHH XKalBaJjra HHFHII MaKcajara MyBOQHKIHP:

t.°C 138 144 150
Mouna §

T, K 4112 417,2 423,2

1/7-103 2,432 2,397 2,363

1,79 1,87 1,94

CgHsBr(A) . ,,0_ ot | 6ia 74,1 87,1
2,09 2,15 2,22

CHsCIB) oo2oF | 1330 1413 166,0
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Kefiun TaHjaHran xapopatiapia Ba atMochepa 6ocuMHia
KadHalAMraH 3pHTMaJapHHHT TapkHbaapH (KOMIMOHEeHT/IapaaH OHPH-
nuur, macanal, CgHsCl HHHr Moasip KHCMHHK) Tonuaanu. ByHH MKKH
ycyda 6unaH 6akapuil MyMKHH:

3HaMUTHK ycyaga, (VIL.2) renrnamanaH dofiganaun6 sa ymymuil
6ocuM P=101,33 klla ne6 xucobrab [Xg=(P—poy.)/(Pos—
— Poa) |

{)msma yeyauna, xyaan V11,1- pacMaa racBupaaHrasaek, 6epuaran
Xapopatiapaa yMmymuii 6yF 60CHMH H30TepMasiapuHu Ty3u6, usobapa-
aapuadr (P = 101,33 klla) ym6y H30TepMasap 6H1aH KeCHIUTaH
HyKTaJ/lapH 138,144 Ba 150°C na kaitHaiiguraH 3puTMagap TapKHGJIa—
pUHH KYpcaTaiH.

dputmanap Guaad 138,144 Ba 150°C ga myBsosanaraa 6y.aran
CeHsCl - HgHr OyFmard MOIsip KUCMHHH AHHKJAll yuyH, ywby
Xapopatnaphudr xap Gupuia CeHsCl Hunr napumasn GocHMaapw
(VIL 16) TeHrMama 6YyidHYa éxH 4YKW3MalaH TONMJAAH Ba YJapHUHT
yMmymH# 6Gocumra nuc6aTH oiunaau [(VIL.3) tenrnama].

Xucobaap Ba KaliHall XapopaTy — TapKHO AuarpaMMacHHH Ty3HIU
YYYH KepakK OyjraH KaTTaJuK/IapHHHI KHAMaTiapu KaaBajra
AU FUNATH: :

Xapopar, °C 132,2 138 144 150 156,2
Xp 1,0 0,65 0,40 0,18 .0
PpXp 101,33 79,9 56,5 29,9 0
Po.B klla :
YE-PB/P 1,0 0,79 0,56 0,30 0

Taxpuba HaThXKanapu KeatupuwiaraH VIIL.2-pacm Ba kansaa
.opacugary Gapk Kyla KHUMK.

YuyBY4aH/JAMIH  IOKOPHPOK 6ysaraH kKomnoHeHT (6y Xxoiaza
CsHsCl)nunr  Kaiis... XapopaTH Ku4dkK G6ynaau. Xap KaHaai#
XapopaTAa CYIOKJHK GHJaH MyBo3aHaTia TypraH GyF TapkuOu l-srpu
OpKaJ/li TacCBHDJIAHAANTH, 2-3rpH 3ca KalHAI XapOPAaTHHHHI CYIOK
dazaHuHr* Tapkubura Gorankaurnud udonanasanrtia. By HKku 3rpu
opacujary coxa CylKJIHK — GyF rereporeH MyBo3aHaTHIa MOC KeJa iu.
By coxaza oilnamwran umcranaraH Hykrara (MacasaH, & Hykrara)
CYIOKJHKHHHI [ Ba GYyFHHHT m Tapkubu xkaBo6 Gepaau. CyloK Ba
OyFCUMOH (pa3asapHHHT HUCOHE MHKIAOPHHH MUIIAHT (pHYar) KOHAAacH
6yiuya xucobJall MyMKHH:

Cyloksmk Maccack (moae)  km
Byr maccacu (moav) Ik

CyIOKJIHKHHHT KaHHaluaa OIHHA8TraH GYF acTa-CeKHH COBHTHJIA-
04, HaTHXKaja, OYF YuYyBUAHJHATH IOKOPHPOK KOMMOHeHT OuJjaH
Golnitau.

*Bapya pacMaapaa CYIOKJIHK TapKuGH Y3/YKCH3 YH3MKAAp GuJlaH GearunaHrat, 6yF
TapkuOH 3Ca-y3NyK/AH YH3HKJAED OpKaJH KypcaTu/araH.
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dapas kuaaiiuk, CgHsCl (B KOMNOHEHT) HHHT OGoLIJaHFHY
CYIOKJHKAATH Mosip, KHCMH X ;=050 (c) #yKTa). By sputMma § =
=141°C pa Ka#maiau. Xocua 6GyjaraH GYFHHHT OGHPHHUM yJyLIH
¢} HyKTa 6unaH 6eJruiaHral 5pHTMaHHHT AacTaab oMHrad TapKkHGHura
(¥5=0,70) unc6aran C¢HsCl HuHr MUKAOpPU KYTIPOK GYynraH TapkuGra
sra 6ynanu. ByF axpaTuaaln Ba COBUTHJAAH, OYHHHI HaTHXKacHAa
y KoHaeHcaTlaHaan (cp HyKra). OnuHras KoHIAeHcar 6olNaHFUY
3pHTMara Huc6aTaH macTpoK Xapopatda (f=137°C) Kaiinaiiau. By
xapopataa siHaaa CeHsCl Gunan Goitnran GyF axpann® uvKaiu (c
HyKTa, ¥5=0,82). ) -

Kerma-keT ‘'CoBUTHII Ba MyBO3aHaTAa TypyBUYH TYPJIH TapkHOJH
MKKH (pa3aHuHr 6yFuaH aXpaTUll HaTHXKacuaa, Tapku6u codp CeHsCl
ra sikHH 6y/raH KoHaeHcaT OJMLI MYMKHH. '

Byr axpaTu6 onusrangaH cyHr cyiokaukia CeHsBr nunr nucbuit
TapKH6H opraad (macanaH, c3 Hykra, X,=0,5), oKubGaTaa CyloK-
JUKHMHT KaiiHall XapopaTH O6OlIIaHFH4 3PUTMaHWKHra Huc6aTaH
optamh (t3==142°C). ByFHH KeTMa-keT aXKpaTHIl HaTHXXacHla
Xaiaal KonbacHaarn CYIOK/JIHK CEKHH-acTa T03a KOMIIOHEHTra
akuunawryida CgHsBr 6uaan 60iin6 6opanu. ‘

ApanawmmManapHu OyHgall a)KpaTull yCy/JHJaH PeKTH(HHKaiHOH
KonoHKasMapaa ¢oinandunaaau. bynna wokopura kyrapunaérran Gyr
yuyBYaHJHIH IOKOPHPOK KOMMNOHeHT OuJian Goidn6 Gopran xofaaa
COBHTYBYM MocaaMa (TaKCHMua)aapla KOHAEHCaTJaHalh, KaMpoK
y4yBYaH KOMIIOHEHT Gi/ad 6oHHTraH CYIOKJIHUK 3¢a nacTra okub Tyaau
Ba Xaijall uAdUIM KyOuAa HuFWAafud. AXpaTHW Aapa)kacH -UKKH
KOMITOHEHT (CYOKJIMK Ba OYyF) HHHT KaHHall XapopaT/japH opacuiaru
¢dapxaapra, LIYHHHreK Xapopatra Ba COBHTYBYM MOCJIaMmaJiapHHHT
cuprura (TakcuMdaJjap coHura) GoraHK GyJaanu.

VIL.3 HOHA EAJI 3PHTMAJIAP

JpuTMaHu TalUKWJ KWIraH 3appavajap opacuaarus y €ku Oy
AapaXkajars ysapo TabcHpJap, 3pHTManapia Hjiean XonaTaal
YyeTJaHUUIHH KeATHpHO uynKapanu. Payab KonyHuAaH Myc6aT uetJa-
HuwAap Gup Typaaru 3appadaJjap opacHaars Tabcup Kyuaapu (A —
A éku B — B) TypJu Xua 3appadajiap opacHiard Tabcupaapaad (A —
B) kartra O6yaraH TakiaupAarkiHa KysaTtujaaiu. by xon 3putma
KOMMOHEHTAapH TypJu KyTOjaukka 3ra 6yaranja, afiHuKca, Modda-
JapHUHT GHUpHa acCOUWNaHHLl Ky3aTuJjraHiaa comup 6ynaau. Yuia
3PUTMAHHHT XOCHJA OGy/aHLIM, OAAaTAa, HCCHKJHK IOTHJAHIUKH OHJaH
6opaau; HATHXKAaAa 5PHTMA/a KOMIIOHEHTJ/IaPHUHT Oy FJIaHHII HCCHKJIN-
rn Kamasiiu, 6y 3ca GyFaaHMiIHH ocoHjawrtupaau. llyHuHr yays
cucreMa ycruaru 6yF 6ocuMH Paynab KoHyHu 6yiinya XucobaaHran
KuiimatiaaH katra 6ynald. Payab KoHyHuaaH myc6ar yeTqaaHulliap
KYMrHHa roMoreH Ccyiok cucreMmanapra xocaup (VIL3- pacm).

Payab KOHyHMAaH MaHQuii uYeTNaHMLIJIAp aH4Ya KaM YydpaHan.
ByHpafi uetnaunwasap 6Mp TypAarn 3appajap opacuaard Tabcup
Kyulapu (A — A éxu B — B) Typau xuJa 3appanapHukuaaH (A —
B) knuuk OyjaraHaardHa Ky3aTujaaid. DyHaa 3pHTMaHUHT XOCHJ
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CH3CO0H ;
MM.CY KN 0
60179 CyroRnn _z CHyCO0H ' Hz0 -
’ 120
S,
S
. S
S S
8 2 |-
Cypan nux
100 L L L 1
; 0 00 Q40 060 080 100
0 02 040 960 Q80 100 © H0 Monap wucmu

Hy0 monsp Kucmy

VII. 3- pacs. CH;COOH — H10 cucremack yeruaa 42°C narn ymymuit 6yr 6ocumu
(a) Ba atmocdepa Gocumuaarw KaiiHaiw xapopaTH — Tapkué auarpammacs (6).

6yNMHWHK HCCHKJAMK 4uKulup Ounan Gopalu, HaTHKajga OyFJIaHHLL
MCCHKJHTH opTaau. By aca 6yFiaHuml KapaéHHHH KHiiHHNALITHpaLH
Ba cucreMa yetuaard 6yr 6ocumu Paynb KoHyHH 6ViH4a XucobaaHrax
KHHMaTAaH Kuuuk 6yau6 Konaan (VII. 4- pacm).

Cotg ° : A
Mmc%;,r;%}y CHLs GHs CHeG

CYroOKMuUN

/
/ o
150 g
N ]»
§ §
)¢
’w A L 1 L
%527 a3 a5 95 10

1 i I . o719
005 05 a5 a5 0 CHCLy monsp Kucwy
CHCE 3 moniD Kucru

VII. 4- pacu. CsHe — CHCI, cucremacn yeruna 25°C paru ymymuii 6yF Gocumu (a)
Ba armocgepa 6ocHMHAary KaHaw xapopath — Tapku6 amarpammack (6).

Arap ujeas XoiaTaaH aHyaruHa deTiaHujaauran Gysaca, OyF
Gocumu TapkuO srpunapuia Payab KoHyHHaaH myc6at yeTsiaHWUIAA
makcumym (macanad, CHs COCH3 — CS; cucremacu, VILS5- pacm)
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CHsCOCH, £$;
a 60”'6” 5 2
CH3COCH; &5
mMcy. Ka - c -
CYroRmux
500 665
S aw /39
]
w & . M Cyonnun_ ) ]
0 20 440 & & 0 w0 w0 & & w
LSy mMungoou, sacco % CS; MuKgood, macca %

VIL. 5- pacu. CH;COCH; — CS; cuctemacu ycruaa 25°C narn ymymuit 6yr 6ocumu
(a) Ba armocepa Gocumuaaru KaitHaw xapopatw — rapkub nuarpammacu (6).

éKy MaH(pHU# YeTHaHHLIJa MHHHMYM NMaidfo0 6Yanily MyMKHH (Macana,
H,0 — HNOj cucremacu, VIL6- pacm). Arap cod Xxonaard moapaa-
AapHudr OyF OocuMyapu  sfKMH Gyica, ujean XolaTAaH Kam
YeTNAHWITaHAa XaM, MaKCUMyM €KM MHHHMyMJap (3KCTpeMyMJap)
naino 6YJIHILK MYMKHH. ‘

Bynnait cucremasniapra KOHOBA/IOBHHHT  UKKUHYU  KOHYHUHU
Kyanam MyMKHH: yMyMHi# Gyf 6OCHMH 3TPHCHAArH MaKCHMyM €kd
MHHUMyM HYKTaJlapla SPHTMaHHHT TapkuGu y OujaH MyBO3aHaTAa
Typran GyFHMHI Tapkubura moc Kesaaiau. ByHaa 60cMM arpucHpari
makcumym (VIL5, a- pacMaard ¢ Hykra) Kafthaw xapopatw — Tapku6
srpucHaard muaumyMra (VIL5, 6- pacmaaru ¢ HyKTa) Moc KeJalu Ba
yHuHr akcuua 6yaaan (VIL6- pacm). :

H
a LI 7 Mb
#0 %
MMCY KD HNGs i e N
200} 266 / \
Cyronmux ‘k’. / |l
3 g S ' !
S J § Cyron mun |
S .
by
1 1 1 1 50 1 1 1 1
0 20 40 s0 80 wo 0 20 w 60 8§ m
HNG5 MUKQOpU, MaCLa %5 HNGs murgopy, macco 7.

VII. 6- pacu. H,0 — HNO; cuctemacu ycraa 50°C paru ymymuit 6yr 6ocumu (a)
Ba armocepa GocHMHAarH KadWHaw xapopatu — Tapkn6 auarpammacu (6).
Tapkubu OGyiinua Gy 3KcTpemaJs HyKrasapra XaBo6 OGepyBuu

3pHTMAJAP aXpPaIMacoan Kairos4u Eku (faeapmacdan Kalinos4u,
aseorpon, s3puT™manap feiuaand. KaiiHaérranaa yJapHHHF TapkuOu
y3rapmaiiin Ba XyAdH To3a Moajdanapaaruiek GepuaraH Tauku
GocuMia KaliHall XapopaTH XaM y3rapmac Gynanu. TauKi S 0CHMHUHT
y3rapuilly a3eoTpPON 3pUTMa TapKHOHHHHT Y3rapulliura onmu6 Kejaiu,
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6y 3ca ymi6y HyKTanapia KHMEBuH OGUPUKMaHHHI AYKJIMTHAAH Aajonat
Gepanu. . - .

VI1.5 a- pacmra kaparanjaa, KosoBanoBHHUHI |- KoHyHura 6nHOaH
6y xonaTia XaM OyF CYIOKJHKKa luc6aTaH 3pMTMara KyLUIHJIHILIH
6unaH ymymuit 6yrF GocMMUHM ourHpaauraH (KafHall XapopaTHHH
nacafiTHpaaurad) KommnoHeHT GujaH OGoiuraH. MacaaaH, auleToHra
CS2 HuHr Kywuauuiy Ounan GyFHAUHT yMyMmuit 6ocumu owlaad Ba CS2
HHHI MUKJOpPHM 3KCTpeMaJs ¢ HyKrara eTryHYa SPDHTMaHHHT KakHail
xapopaTH nacasau. -KoulleHTpauusitapHuur ywby coxacuaa OyF
CYIOKJHKKa HucGaTaw CSy 6unan 6oiiuran, aua CSe Kyuinauwu 6ujiaH
6yFHUHT yMyMHH GocHMH Nacasau (KaHHaL HYKTaCH oulaad), LWyHHHT
YUyH ¢ a3eorpon Hykracu 6uiaH co CSz opaiaHFHAaTH KOHIEHTpallys-
Jap coxacuaa OYF CYIOKJIHMKKAa HHc6aTaH aueToH OuaaH GofuraH
6yaaan. CS2 ra aueroH Kywuarad XoJaTAa XaMm XyAad WyHAa#
Xysiocara Kejaamu3. Aseorpon ¢ HyKTaja §3apo MyBosaHaTAa Typra
CYIOKJIHK Ba GYF TapkuOJapu TeHr 6yJjaiau. _

VIL 5, 6 Ba VII.6, 6- pacMmaapra Kaparasnia, 3KkCTpemaJl HyKraJjap
6yaranuia xaiaam iyau GuaaH apanaiiMany TyJa aXpaTull MyMKUH
sMac 3kaH. Kaftmaw xapopatu — Tapku6 srpucuia MuHuMyM Oy/raH

_ cHcTeMaJlapHH ¢pakuusial xaimaranja xainnalaéTrad CylOKJHKHHHT
Tapku6u a3eorpon 3PHTMAHHHI TapkuOura sKHHaawnG OGopaaw,
Xalilamw KouGacHaa KoJNraH CIOKJIHK 3ca, GollJlaHFHY 3pHTMAZA
aseorponra HucGaTaH OpTHKYa OYJraH KOMIIOHEHT GuaaH Gofniiau.
Jactnabku tapkubuia 0 nan 63%raua CSg 6ysaran apaialimaliapHy
¢bpakuusnab xafinaransa, Xaiaaamai KOIran CylOKJIHKHUHE TapKUGH
coth alleTOHHHKMTa siKMHJIaLiadn, GoulianFrud Tapku6uaa 63 aan 100%
raua CSg TyTca, xa#inanmaii KoaraH cyiokaukaa CSg furuia
Gownanay.

Kaiinam xapopatu — tapku6 3rpujapuia MaKCHMyM OyaraH
cucTeMaJjapia Xa#igaJdraH CYIOKJIUK as3eoTponra Huc6ataH opTHKYa
MUKIOPAArd KoMnoHeHT GujaH opthkua (0 gan 68% raua HNO;
TyTraH 3puTMaJjap €yB Ouaan, 68 anan 1009 raua HNO; tytran
3pUTMaJjap a3or KucaoTacd, 6unaH) Goiiniau. Xalinahaurad konbaga
Tapki6 GViiHua aseorponra sikud OVJrad sputMa HHFMJIAAH.

CyloKiuk — 6yF MyBo3aHaTHra (pasanap KOMUAACHHH KYy.J1ab,

~p=const 6yaranuaa, 3pKHHIWK Aapaxa/japd COHUHH TOMAMH3: s =

=k+1—f=2+1—2=1, abuu cylok (asaHuHr xap OGup
TapkubHura Mabiym KakiHall XxapopaTi Ba 6yF Tapku6H MOC KeJlaH.
) Aseorrupon HyKTajJa SDKHHJIHK Japaxkajapy COHH XHCOGJaHa-
€TraHja y3arapyBUYHJapHUHT YMYMHil COHUAAH afpuJjalurat TeHrjaama-
Jlap COHHMTra siHa OMTTa TeHIVIaMaHu KVIUWII.Kepak: CYIOKJMK Ba OYF
TapKHUG6J1a DUHHHT TeHIVIMTH. ByH[a 3pDKHHJ/MK JapakaJdapH COHH Ho/ra
TeHr 6Yau6 Konand, s'bHH OépuiraH Tallky 60CHMAA CHCTEMa
HOHBapH)aHTJIHIIHp (xafiHall xapopaTH, CYIOKJHK Ba OYF Tapkubn Kain
3THJTAH).

V1.4, HLIHKHT BA)KAPHJTHIUHU :

Hwpan makcaa KaliHalu XapopaTH — TapKH6 KOOpAWHaT/apHjia
WKKH KOMTIOHEHTJ/IH CHCTEMAaHUHT CYIOKJIHMK — OyF MyBO3aHAT AHArpaM-
MaCHHH Ty3uiugup. DyHHHr “yuyH spuTManap Ba cod MoLlajapHHHT
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KafHall xapbpamapuuu, IWYHHHT K, KalHalll XapopaTHAard MabjiyM
TapKHOJIM CYIOKJMK GU/1aH MyBO3aHATAa TypyBYH GyFHUHT TapKHOHHH
aHHKJall Kepak. -

ApuTmanapHn Taiépaaw Ba yAapAHHr TapkHOHHE aHHKAAW

KypyK, KOHyCCHMOH, OF3H sixilii GepKUTHAaAuraH Kaibanapaa 6up
HeYa 3pHTMaJaap (Tonwupuk 6¥itnua) 30—40 cx® xaxmaa Taiépaasa-
an. Arap KoHUEHTpalUHWsici HOMabJyM GyaraH spuTMmajapHH HULIa-
THLITA TYFPH KeJsca, AacT/1ab yJAapHUHT TapKHOWHH aHHKJall Kepak.
ByHHHr yuyH Typau ycyasapiaH ¢oiiiajdaHuiml Mymkdd. Macanan,,
arap KoMIoHeHT/IapAaH GupH kHcaoTa 6Y/ca, YHHHT KOHUEHTPalUUSCH
THTPJall OuJiaH TonuAaiH. JIeKHH KYNHHYa CHHAHPHIU KYPCATKHYHHH
aHuKnaw 6unaH Kupoananuanann (XXVII 606). Cod cyoKauKIapHHHT
Ba TapkuOu MabayM Gyaran HKKH-y4 3PHTMaHMHI CHHAMPHLI Kyp-
CATKHYHHH AHHKJNa6, CHHAMPHLI KYPCATKHUHHHHT TapkH6ra G6oFJHK-
JHK 3TPHCH YH3uJagu. Kyn xomar- C

Japaa  CHHIMDHII  KYPCaTKH4YH
;, L (XaxMm) % sapaa udomanaHraH
R 14 Tapkubra 4u3uHKaH GornaHraH neb
R XHcobaaHaau. Bydna ukkuta cod
Q 144 CYIOKJIHKHHHT CHHAHPHLI KypPCaTKHY-
’§s ’ Japudd VYauab, uu3Mana Oy HKKH
3 HYKTaHH GupJaliTHpHG KYHHIL KH-
g"/’” ¢osi Kunangu. JleKuH CylOKJIUK-Oy¥
§, 136 MyBO3aHaTH AHarpamMmasapuia Tap-
S Ku6, opgaTiaa XaXMHH ¢ou3napira

s3Mac, O6Gajku Macca €kH Moasp
tdouznapaa udonanasHagH. Xaxm
dousnapuuu Movsipra aHJaHTHPHII

1 L i 1
0 20 4 & 80 mo
CsHs MUKGODY, %

VIL. 7- pacu. C:H;0H — CsHg apur-
MacH CHHARPHW  KYPCATKHYHHHHT
xaxm % aapupa (1) Ba moasip % na-
puna (2) wdonananran CgHs Huur

yuyH Xap.Gup KOMIOHEHTHHHT MOAb*
AQp COHHHH TOMMW KepaK n;
= v;/ Vi, 6y epAa v, — KOMIIOHEHT-

Tapxuﬁura GOFJIHKJANIH. HUHT SpHTMallal‘H X.a)KMP.I; ) V‘.

= M;/p;i Wy KOMIOHEHTHHHT cod Xonaard xaxmH (M — Moasp
Macca; p — BHUMHK, 2/cm®). DpHTMajarn KOMIOHEHTHHHT MOJIAP.
KHCMHHH »

na
vaVp + vgVy

. vg/Vyg _
valVa+ve/Vg

nB‘
ng + ng

Xp= (VIL6)

TeHIaMaJaH TOMUJajH. ‘

ByHpa#t yTHw xucobu 6Up Heua KOHUeHTpauusnap yuyyH Gamapu-
nAaau [macanan, 20, 40, 60, 80 (xaxm) % naru rapkubaapral, cyurpa
yHamMajgard TYFpH 4u3ukiaH 6y Tapkubaapra mMoc KeJyBUH CHHAHDLU
KypcaTknuiapuHid Tonu6, yJapHHHT KapluucHra Xucob/aHraH Ba
Maisip ¢oussapaa udonasadHraH Tapkubaapud Kyi#ub uuKHIadM Ba
yJap srpura GupaallTHPHJIaAH.

XucoGuaw HaMyHaeu. Kyliuna keatupuiaran Mmabaymoraap-
jaH $orHaasaHaMu3: ‘ ‘
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Cmmupmn 3 Monsp xaxm V,
Moma - xypcarxuam, np Bk p, 2/ cxn c.ugl.uonb
CpHgOH . 1,3613 0,7895 . 58,33
CgHg 1,5011 : 0,8790 88,80

20% (xaxm) Ce¢Hg Ba 80% (xaxm) CoHsOH TapKuGJIM 3pHTMA
yuyn (VIL.6) Tenrnamanan GeH3OIHHHI MOJISIP KHCMHHH TONaMH3!

Koy, = 0.2 58.33/(0.2 - 58,33 + 0.8 - 88.8) — 0.141.

»

Bolika TapkuGiapHUHT XHCOOH XaM LiyHAa#l GaxkapuJajnu:

CgHg suaT Xammu, cud 0,2 0,4 0,6 0,8
CgHg HuHr MOnsSp KucMmH, 0,141 0,305 0,496 0,724
. xC6H6 ‘ A

L-arpu (VIL7- pacm) cunaupuil KypcaTKuuuHuHT (XaxMm) %
Japaa HéopasaHras TapKuﬁ“ra GOFIMKAUTHHH KYpcaTtanu. Tauna6
OMMHTaH MablyM Xa)XMuf Tapkubiu OeH301 TyTrad spuTManapia
6eH30MHUHT Xuco6.1a6 UHKADHITaH MOIAP (bousapuHHHr KuiiMaT/aa-
PHHM Yn3Mara TyWHpuO, 2-3IPH YTKA3HIa K, VIO 3TPH 3ca CHHKPHLL
KypcaTanHHnHr (Monb) Yaapraru Tapku6ra GOFAMKJAMTHHM HbOna-
Jaiian. )

‘ By srpujan ¢oitaananu6, HoMabayM KOHLEHTPAUHSIIH 3PHTMaHHHT
CHHIAMPHII KYpcaTKHYH OPKaJIH YHHHT MOJIsIp poH3Napaard TapKuGuHu
' aHUKJALl MYMKHH.

Kafivaw xapopaTH — Tapku6 aHarpamMacHHH Ty3uill

KaiiHai XapopaTHHH aHHUK TONMHLI KHAHH, UYHKH CYIOKJHK yTa
KHM3HILH, 'bHH YHHHT XapopaTH XaKHKH# KalHall XapopaTuaaH IoKopH
6yauin, G6yF 3ca COBHIUH MYMKHH (aHHMKca, ac6OGHMHI IOKOPH
KucMiapunaa). CBeHTOc/qaBCKHi ac6o6uaaH ¢oififanaHranaa AXLH
HaTHXanap ondHaau (V1L.8, a- pacM), yHaa tepMoMeTpHHUHT CHMOGJIH
pesepByapura KaHHa€TraH CYIOKJIHK TOMYKJIApH ca4upab TypanH, A'bHH
6yFr Ounad XaM, CYIOKJIMK 6unaH XaM TepMuK GupsauKia GyJaanu.

KaitHatuir yuyn mymkannanral wauin (1) HMHET caTXH BepTHKaJ
6GUpJIalITHPYBYM Hakuya (2) HHHT yJaHraH epulaH TaxMHHaH 1 cM
I0KOpH 6YIHWHHN TaBMHHIA0, CYIOKIHK OuiaH TYALUpUIaaK Ba Koaba
Heutruuna Kuaaupunaad. Ac606HH KaTTHK COBHG ‘KeTMacJ/ury yuyH
YHHHT atpodu acGeCT UHAWHAPH Ouian ypananu. )Kagan Ka#Ha-
éTranjia CyloK/IMK GUPIAIUTUPYBYM Haliua (2) opKaJji KyTapuaaiyu Ba
TepMOMeTp (3) ra couunamu. Xapopatr 0,1 rpasyc aHHKJIHKrada
ynuanaau. Cosurruy (4) waug (5) na GemaJson XapakaT/aaHHIIM
MyMKHH, Y BEPTHKaJ XOJIaTAa TeCKapH (Kamap) COBHTTHY cHaTHia
XH3MaT Kusiaau, Gypab nacrra KapaTv6 momammpraﬂna 3ca, yHAaH
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XxafgadaraH CylOKJHK-
HH HMFUO OIHLI YUYH
poiizananutanu. Tec-
KapH  COBHTTHUHHWHT
KynJaHdauiin ~ Ba
-XafjaJral CYIOKJHK-
HHHT 03 KHCMHHHUHT
aXpaTuO OIMHHILY Cy-
IOKJIHK ~ TapKHOHWHUHT
6oulTaHFHY TapKUOH-
ra HucbaTaH ce3uaap-
JI Japa)kaia y3rapu- .
wpra Aya Kydmanam.
CoBurrud  ac606GHUHT
NacTKH KHCMHra yJa-
HalH,y epra OyF xa/u
coBullira yarypmaras
‘ Ba LWIYHHHT YUYYH Y3u-
VII. 8- pacx. Kaiinaw xapopaThin aunkaam yuyn mya-  HH Hr GolusaHFHY Tap-

Kannanraw ac6o6: KHOUHH y3rapTupma-
@ ainaHyBuM coBYTKMM Guran; 6 -- KoMAeHcAT Aurwaaauras uywtak  [AH 6ynanu.
[JZELH -
! -— KaRHaTHI yuyw wauwl: 2 — GHpAaTUDYBU4 Had: 3 — TepMOMeTp: COBHTFH‘{ BEPTH

4 -— cOBYTKHY; & -- iwand; 6 — KOHAeHcAT HHFHAANKran qyuTaK KaJ Xoinaa Typra]-[ﬂa
3pHTMa KafiHall XapopaTH y3rapMac 6yJ1rqua KH3LupUIanH, cyHrpa
COBHTTHY |6ypasiagu Ba npobupkara 0,2—0,4 cM® 3putma Xxaiizab
omunany. [IpoGupka Te3na 3ud 6epKUTYBYHM KOMKOK OHJIaH GepKHTHAA -
. Arap CYIOKNHKHH axpaTu6 onull AaBpuia KailHall XapopaTt
ysrapca yHH Kaia 3ti6 Typub, nmarpaMMara XapopaTHHHI ypTaua
KHAMaTH KYHHAHLIH Kepak.

Bup 3puTMafaH HKKHHUMCHTA YTHINAA HANI Ba COBYTKHYAAH HJHK
XaBO OKHMHHH YTKa3ull Kepak®*.

Xaiiaanran €ylOKJIMKHHHT CHHANPHIL KYPCAaTKHYHHU Yi14al, YHHHT
Tapkubra 60FNHKANK 3rpucHaaHd ¢oftnasannb 6yF TapkuOH aHHKJaHa-
au. PedpakTromeTp npusmanapiHi xap Oup yadvallgaH aBBaJ IOMIIOK
JaTTa €K naxTa OuJan KypuThil J03uM. [IpH3MaHHHT CHPTHTa LIHKACT
eTKa3MaJHK MaKcaguaa ¢uibTp KoFosgaH ¢ofilanaHuiira pyxcar
STHJAMANAH.

Takpuba HaTH>KaJlapu XaaBaJjra WHFHJIAIH.

KaftHaw xapopaTH — Tapku6 AHarpaMMacHHH Ty3uil y4yH aGc-
uucca Yrura (moasp) % aapnaru Tapku6, opaHHaTa yKura aca cod Ba
TEeKIUH PUIATaH CYIOKJIHKJIAPHHHT KaiiHall XxapopaTtaapu Kyiuaaau. Xap
6up xapopatra (cod cCyOKJHKIADHHHI KaHHaul XapopaTjapHiaH
TaulKapu) CylOKJIMK Ba y 6usiaH MyBo3aHaT1ard 6YFHHHT TapKHOaapH-
HH AaHHKJOBYH MKKA HYKTa MOC Kejaju. Terdilin HyKTajapHu
6upAaWITHPNG, UKKUTA 3TPH OAHHA[H: CYIOKJHK Ba GYF 3rpHjIapH. -

*VIL8, 6-pacmaa xypHHHILK y3raanpM.nraH xaiaauw ac6o6 TacBHpAAHTaH.
KoHgencaTaaHyBUn CyioKIHK Y¥HTak (6)1a HHFMIaldK, YHAAH Y3YH NHneTKa épraMuia
GYFHHHT TapKHOHHH 3HMKAAHI YUYH CYIOKIHK OIHHAH.
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Tonwupuk

KaiiHaul xapopaTH — TapKu6 KopaHHaT/1apuia Xxoiar A4arpaMma-
CHHHM TY3HLL. .

. Xucobor mamynacu

b, - Cunpupum
Tuc;z 2 Ka#nam xapopats x¥pearian Tapku6
CYIOKTMK |CYIOKIMK |ypraua  |CyroRmvK- [xaiman-  |cysoxmux- | Gyrumur
axxparui- |axpaTnt HHHT raH CyioK- |uuur Xg | Vg
MAryHua |OJMHIaH- JIMKHUHT
ZiaH KeAuH

VIII 606. YEKJIAHTAH MUK OPJ1A APAJ]AU]YB‘IH
CYIOKJIHKJIAP

VHI. 1. CYIOKJIUKJIAPHHHT Y3APO 3PYBYAHJUTH

XamMa cylokJAukaap y éku Oy papaxkana Oup-Oupuia 3puHiau.
Bupok 6y spyBuaHiuK Wy fgapa)kala (apKaaHaluKH, yHra Kapa0
cHCTeMaJapHu Gup HeuTa rypyxra OYJHII MyMKHH.

I. Bup-6upuaa aesipau s3puMaiauraH CylOK/AuKaap: 6eH3oM — CYB,
cuMob — cys Ba GolUKaJap.

II. "¥Y3apo uyekgaHran MuKAopaa 3PyBuM CylOKJukaap. Hkku
KOMIMOHEHTJ/IH CHCTeMaJlap: aHUJUH — CYB, METHJ CHHPTH — TeKcaH Ba
Goukaaap. YU KOMIOHEHTJAH CHCTeMasaap: CyB — 3pup —'aHTap
KHCJOTa HUTPHJH; GeH3ol — GpoModopM — dyMoiM KHCJ0Ta; CYyB —
alleToOH — KChJos Ba GollKaJjap. Y4 KOMIOHEHTIH cUCTeMaJap y3apo
MYyBO3aHaTAarH HKKHTa E€KH ydrta CyIoK KaBaT XOCHJI KHJIMIIH MYMKHH.

I11. Bup-6Gupuna Yekcus 3pyBUH CYIOKIAUKAAP. MKkH KoMIToHeHTIn
cMcTeMaJap: MeTHJ CIHPTH — cyB; 6eH301 — xJopodopm Ba GollKa-
Jaap. Y4 KOMIOHEHTJH cucTeMaJnap: 6eH3on — xjopoopM — yriepos-
Typr xJaopun; 420°C paH oxopu xapoparia Bi— Cd —Zn —
CYIOKJIaHHIUY IOKOPH OYyJraH KOMIOHEHTHHHI XapopaTHAaH KOPH
Xapoparia.

MKKH KOMMOHEHT/IM CHCTeMajarH YeKJH 3PHILHH CyB—aHHJIHH
MHCOJMA Ky3aTHLI MYMKHUH.

Arap, macanan, 20°C pa oOJaMHraH - MablyM CyB MHKIOpPHTa
(VIIL.1- pacM, A HyKkra) yHH apanaluTupH6 Typran Xoajla KHUYHK
yaylljiapAa aHuiuH Kywu6 Gopuica, KaHIaHAMp Yeraparaya aHu-
JUHHUHT CyBAard GUp MKHHC/IAH 3pHUTMacH Xocua O6ynaan. Bepuaran
XapopaTtia CyB aHWJMH GujaH TyHuHraHuaaH (B HyKTa) KedHH XaM
IpHTMara aHWJIHHHH KYWIMII JABOM 3TTUPHJCA SIHIH KaBarT, s'bHH
CYBHHHIF aHMJMHAArd TYAHHraH 3puTMacH KaBaTH (C HyKTa) naiuo
6y1uu MyMKHH.

Hacrana6 6y 3puTMaHUHT MHKJAODH KaM Gy.aanu, JeKHH aHu-
JHHHUHT SIHTH YJAyuJapuHd Kywu6 Oopull Ou/laH KaBaT/apHHHT
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Al ———— €, HCOOH muKgopuy, macca %
0 20 40 60 80 100 VIII. 2- pacu. bBenzon — uymonn
CsHs NHy Murgopu,macea’s kucaoTa (YEKAW  apanauiyBu)
cyloKaukaapiuur 60°C parn Gyr
VIIL1- pacm. Dpulunuur ioko- Gocumu: / Ba 2 — KOMNOHEHTJIAp-
PH KPHTHK Xapoparura sra 6y.1- HUHr napupnan OyF Gocumaapu;
raH cucremMa (CyB — aHHMJHH). ) 3 — apanamwmanuir GyfF Gocumm.

Tapku6u Y3rapmaiau, 6a/Ku yJapHHHT HUCOMN MHKAOPHIHHaA y3rapa-
JAM: aHWJIMHHUHT CYBJarW 3PHTMacH MHMKIOPH KaMaaAd, CYBHHHT
AHWIHHIATH 3DHTMACHHMHT MHKIAOPH 3Ca KynasiaM. OXupHAa aHH-
JMHHMHT CyBAarW TYHMHraH 3pUTMACHAaH TY3HWITaH KaBaT TYJHK
aykonaau. CyBHHHr aHWJHHAATH 3PUTMAcCH KoJajH, YHTAa aHHJAHH
Kywn6 6opuil Gunan oxupuiaa codp anuaudra ([ HyKTa) siKuu/allxil
MYMKHH.

[lynaait Kuiu6, aHuauH GHIaH CYBHHHT, aHHIHHHHHI CyBlard Ba
CYBHUHT aHuauHaaru (BC Hoaacu) TYHHHraH 3pHTMajapH opacuiaard
KOHLeHTpauusiapra Xaso6 GepyBuM uCTajdraH HucGaTinapha apa-
AAlUTHPHAHILH, HKKHTa Yy3apo MyBo3aHaTiAa OyJaraH OGepuJrau
xapopaTiaa xap G6HMpH MabiayM Ba y3rapMmac TapkH6i CYyIOK ¢asanap
XOocHA Oyauwiura onub Kejdaad. bDyHnait spuTManapHu  GuTTa
XapopaT/la HKKUTa TapKku6ra »aBoG GepyBuH 3pHTMaJjap Aeilu/ianu.
Hkkasa cyloK KaBaT ycTHAard GyFCHMOH ¢a3a yMyMHHAHMD.

TepmoiHHAMHK MyBO3aHAT, XyCycaH, XaMMa GHpraJjHKaa MaBXyAd
6yaran ¢asajapia Xap 6Hp KOMIOHEHT KHMEBHH NOTEeHUHAJIA PHHHHT
TeHrJaurH 6unan Tascu(paanranu yuyH (II 6o6ra KapaHr), CyBHHHT
(aHHAMHHMHT) KUMEBHH NOTEHUHMAJJIapH HKKaJla CylOK KasarJjapAa
6up Xua 6yaub, cylok ¢asajap Gunan mysosaHataa Oyaran GyF
dasasaru Wy MoaLaJapHHHT KHMEBHI MTOTeHUHalapUra TeHr Gyaau:

B0 = Miso = Bil,00 Han = Man = How -

(I1.17) Ba (11.19) TeHrnamanapra GHHoaH GUprajsukia MaBXKyA
6yaran xap 6up ¢asa ycrtuiaru aiiHaH 6Hp MoAAaHWHT napuuan GyF
6ocHMJIapH TeHr O6Y/HUIM KepaK. YMymui OyF GOCHMH KOMIOHEHT/Iap
napudan OGOCHMJAAPDUHHHT HHFHHAHCHra TeHr G6yau6, OGepuarah
XapopaTAa HKKUTA CYIOK (a3aHMHT MaBXYAJHK COXacHAa y3rapmac
6ynaau (VIIL.2- pacm). :
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XapopaTHHHI Y3rapuily MoidalapHUHT 3pyBUAHAMTHHHA OLIHPHLIH
éKH KaMaHTHDHIUM MyMKHH. Dy OHp MoJb MoOAJA UeKCH3 Kyn
MHKIOpAArH TYAMHraH 3pHTMaja ISpUTHJATAHHAA .Ky3aTHJaauraH
HCCHKJAHK 3O PEKTHHHHT, S'BHH OXHPIH 3PHIU HCCHKJIWTHHHHT HUIOPACH-
ra 6orauk, (IIl 6o6ra Kapaur)..Arap OyHial 3pUTHIIAA HCCHKJHK
oTuaca, Jle-lllateabe npuHunnura GuHoaH, cHCTEMara KHAHHAéTraH
TalUKH TabCHPHH, IBHH MOAAAHHHI siHala 3pHIUHMHM, 6ylIalITHPadH.
AKC Xoa/1a UCCHKJAHK 3pUTaH MOAJAHWHF KUCMaH aXpasiu6 UHKHILUra
ca6a6 6y.naau, A'BHU YHHHI 3pYyBUaHIVIMTHHH KaMadTupaiu, Gy Xam
Xapopat y3rapuliy OH/aaH TypKyMra KHJAMHAETTaH TallKH TabCHPHH
6ywamtupans. Hecukauk 3@dexTHHHHr OesrHCH XaM  y3rapuilu
MYMKHH, STbHH YHHHT 3K30TepMHKAAaH HOJb OPKaJH 3HAOTePMHKKa
yTuiiM éku GyHMHI aKcu. ByHra moc paBullila Oepuiral Moana
3pyBUAHJIMTHHHHT . XapopaTra GOFJIMKJHMIKM XaM Y3rapuilu Kepak.

Bup Hgua MUCOINapHH KYpUO UMKAMHU3: aHHJIHH — CyB. CHCTEMacH-
naH GowtaiMu3. OXUPrd 3pUll HCCHKJIMIH IHAOTEPMHUK OY/AraHu -yuyH
XapOpPaTHHHF KYTapHAHLIH TYAHHraH 3pHTMafiap KoHUeHTpaUUsiapu-
ra Xaso6 OGepyBUH HYyKTaJapHUHT sKHHJAAlDMIUMra oJau6G Kesaiu
[(VII].1- pacm), B Ba C, £ Ba F, M Ba N HyKTanap| Ba HaTHXKaia
167°C ra erranma HKKM HyKTa Gupaawu6, Gutra K HyKTa Xocua
KHJIaAH. JPHUIHHHI 10KOPH XPHTHK Xapopatu Ae6 HoMm/aaHyBuu Oy
XapopaTlaH IOKOPHAA aHWIHH Ba CyB ¥3apo UeKCH3 3DHHAIH, sbHH
6uTTa CYIOK (ha3a XOCHJ KHJAadH.

Bouika cucremadap, macanan y —
KOJJUAHH — CYB (VIIL.3- pacm),
Kapa6 YHKHIATAH X01JaPHUHT HKKUHYH-
cura Kapaiau; 6y epaa xapopart 120°C
AaH nacainb 6opuiid OWJaH 3pyBUYaH-
AuK opTaid. butra xapopaTtaard HKKu-
Ta Tapkubra XKaBo6 OepyBUH 3pHTMa-
NapHUHT HyKTagapu (B Ba C, EBa F,,
M Ba N) xapopaT kamaiiuiin GuaaH
sKHHJaamand Ba 5,7°C na 3pUUIMHHC

20 40 60 80 100
Kyin KPHUTHK Xapopatu 1e6 ataJyBYH Hy0 MuKkgopu, macco %

6urra K HyKraga 6upaawagu. Xapo- .

pat sHa XaM mnacadTupuaca, y-—, VilI.3-pack dpuwnnnr kydn kpu-

THK XapopatHra ara 6yaran § —

KOMJIMAHH Ba CYB ¥3apO 4eKCH3 3PUHAU- KOMTHAHM — CYB CHETEMACH,

raH 6yan6 KoialH.
Ly cuctemanuHr ¥3u MucoiHaa XapopaT oOpPTHIUH OunaH
3pyBYaHAUTH Kynaiin6 6opysun 120°C AaH iOKopuAa MabayMm
IAPOHTAApAA IPHLIHHHT KYHH Ba IOKOPH KPHTHK XapopaT/apHra sra
6yaraH cHCTeMaJiapHHHIM MaBXyA GYJIHLUIH MYMKHHJNTH KYPHHMOKAE.
Byujal cuctemanap xakukKatad Xam TON4AIM: HHKOTHH — CYB, TJHLe-
PHH-M-TOJIYHIHH Ba GoluKaaap. . ‘
Ilyunafi cucteManap XaM MaBXYAKH, yJaap YYyH, 3DHIIHHHT HA |
IOKOpPH, Ha Ky#H KPHTHK XapopatJiapura 3pHUIMil MYMKHH 3Mac. ITHA
3pupH — cyB cucteMacu GyHra THNHK MHcoa 6yna onagu. DPUPHHHT
CyBAard TYHMHraH 3pUTMacHAaH Ty3uaraH KkasaT — 3,83°C aa
My3anaiiin Ba 6y XapopaTaan nactaa ¢akat sdpupra ~1 (macca)%
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CyB TyTraH 3DHTMa MaBXYyA 6yauwn mMymkud. Wlynpa#i kuau6, 6y
XoJija KyHH KPHTHK XapopaTtra spHlIHLI MyMKHH 6yamaifiav. Bowka
tapadaan, ~2 (macca)% cyB tyrran s¢up dasacu 201°C aa KpuTuk
xapopaTra eTalH, YHJAaH IOKopHia CyloK Xoaaa ¢akaTt 3¢QupHUHT
cyBiardH 3pUTMacH MaBXyA Oyauiin MymkuH. Kypcaruiaran Xapo-
patnap opaauFuaa, OWTTa XapopaTAa HKKHTa TapkKuGra »kaBob
GepyBuH, TapKuOH Xapoparra 6ornuK 6yJraH HKKHTa 3pHTMa MaBXyIl
GYNHIIH MYMKHH.

¥Y3apo Tyiuurau apnma.napuunr HHCOHIA MHKIOpJapH XaMma
KYpH6 4MKWJIraH Xoniapia MHwaHr (pu4ar) KouwaacH Gyiuua
aHUKJAHULIM MYMKHH. MacanaH, arap XaMMa CHCTEMaHHHI TapKuOu
G HykTa GuaaH aHMKJ/aHCa (Vlll | Ba VIIL.3- pacmaap), ynna:

E rtapkubau sputma Maccach __ GF

F rapkubau 3putma Maccacu GE °

VHL2. HLIHHHT BAXKAPHJINLLH

HUKKHTa CYIOKJHMKHUHT YeKAY IPYBUAHNHUTHHH YPraHyBUH 3HT
Mauxyp ycysa AnekceeB yCyJHAHD. '

ypraﬂunaeTraH aHuK TapkHOAH HKKaJia MOLla COJHHTaH KaTop
aMnyJjajap Ta#épiaHald Ba YJapHHHT yuH KaBliapjaHaiu. Ammy-
Jajap CYIOK/IHK XaMMOMHra XOHWJalITHPHJAlH, YHHHI XapopaTd
cekuH-acra (0,5°/MuH) olMpu/Ianu Ba cHcTeMa GHP XHHCAH G§au6
KOITaH XapopaT aHuKJaHaau. MoananapHy apanaluTHPHIL MaKCalH-
da aMmnyJajap. AaBpHA paBHIUAA CHJIKHTHO TypHJaadM.

HMkkuHud cyiok ¢as3a (amnynanaru CYIOKJIMKHHHT JOHKAJaHHLLIH)
XOCHJ 6ynrqua CHCTEMaHH acTa COBHTHLI i#yju OGHJaH TOMHJTaH
Xapopart. KuiiMaTd TeKuwdpujiaad. TepMOMeTPHHHT KypcaTHIIapH
opacuaaru ¢apk | rpagycnad owMacauru Kepak. HatuxanapHuHr
ypraya KuiiMaTu YpraHuaaéTraH MOARaJIapHHHI OJIMHraH Huc6aTHaa -
6up-6upuaa 3pHIl XapopaTHHH OepalH.

Tonwnpnkka CyB-opraHHK MOJAa CHCTeManaphia ¢a3asap TapKH-
6uHH aHHKJAAW KHpalH.

Xucobor naMynacn

AmmrymaNe - f
Cyioxnmnx tapkubu, macca %

Xapopar, "C |roMorernam
reTepoream
$prava

Temneparypa — Tapku6 mmu@u: Ty3Wna M.
IX. 606. KOTHUUIMAJIAP. TEPMHUK AHAJNIH3

Me'ramlapﬂu ypraHuinja, raJdyprasia tpasa.nap KOWJACHHUHT § =

=k+1—F KypHHHUJH KOTHIUMaNap XoiaTHHH Tchuqmaluna KeHT
KyanaHuianu, OyHia yarapyBuniap COHH 6GuTTara KamMafTHPHJTaH
(6ocuM €éku xapopaT y3rapmac).
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Kpucrannanuw xxapaéuiapu, onataa, yarapmac 6ocumaa ypraHu-
Aajau. Taliky GOCUMHHHT KaM Y3rapvliv KpucTaJJaHuil Xapopatura*
KyJla KaM Ta'bCHDP KUJIaad Ba, XaTTOKH, 60cHM OHp Heya YH aTMmocde-
para y3arapraH XodaTjapla XaM aTMmocdepa OocHMHAa OJIMHTAH
HaTHXaJapaaH ¢oiganadca 6yaanu.

Tapku6 — KpucTaJiaHHII XapopaTH KooOpJAMHaTaJlapuiard Aada-
rpaMmagnap Maskyp moaaanap XKyqQTH yuyH XonaT AMarpaMMacHHHHT
XyCyCHil XOJMaTHOHP; YJAaDHH 3pYyBUAHJHK AMarpammaJgapu geb xam
atanaau. byHpait amarpammadnap 6yitnua y €ku 6y @asaHHHr OOPJIHIH,
yJapHHHT COHH, MabJyM Tapkubau apaJaluMaHUHT KpUCTa/1aHU LI
XapopaTH Ba 60u1KaJ1ap XakuJa GHKP IOPHTHLI MYMKHH.

Typav cucTeMasapHHHT XoJaT JAxarpaMmanapu Taxpubaaap
OpKald OJMHHIaH HaTHXaJjap acocdia Ty3uaaid. CylokaaHHII
AnarpammaJjiapHHH TY3HLIHKHT 3HT KeHT TapKaJ/raH ycyJ/apuaad Gupu
TePMHK aHaiu3 G6Yy/au6, YHHHT acocuia CyIOKJaHTHPWJIraH cod
Moinanap Ba TypJu KOTHLIMAJapHHHT COBHIU TE3JIMCHHM Ky3aTHll
éragu. CoBHMWUI 3rpujapuiark CHHHUIIAD CHcTeManard ¢asadap
COHHHHHT Y3rapraHjJurdHy GHJIAKpaH.

 IX.1. CYIOK XOJNATAA YEKCH3 3PYBYH BA KPHCTAJLJ
XOJATOA 3PUMAAJAHIAH MOLJAJIAP

IX.1, a-pacmpa Cd—Bi cucreMacHHuHr Xonat JuarpamMmaci
KeJaTupuaraH. A6cuucca yKJapuaa Wy MoAAaJlapHHHT TapKHOH Kakl
stuarad. A opaunatacu 1009 Cd ra, B — 100% Bi ra xaBob
6epaiu, @ Ba 8 HyKraJjap cod Xoilard KaAMHH Ba BHCMYTJ/apHHHT
KpHCTaJMaHuLI XapopaTiapura (8kH CyloKJaHHLL) Moc Keaaau. Typau
tasafsapHMHr XapopaT Ba TapKubra GoraMk OyaraH MaBXKyAJIHK
coxaaapu IX.1, a- pacMaa apa6 pakamnapu GujiaH KypcaTHJraH.

Arap cod Xxonmard KaAMHEHHU CYIOKJaHHLI XapopaTHAAH IOKOPH

\

a
&0 r d
4 £ 1 \"ﬂ 4 -
e ) /, m-
| m 4 0 P P
20 Y 14 g ;
& t»—f 1/ tn ) n
I} 3 |
S wl 1’|
N4 i |4} I 5 >l € c
A | | | 8 h 4 4
0 20 4 & 80 00 Baxm

‘B murgopy, macea %

IX.1- pacm. Cd — Bi cHcTeMacH CylOKJAaHRII pHATpaMMaCH:
@ — XONaT JMarpaMMacH; 6 — CoBYI 3MPHAADH;
| — HKKana MOAMAHHNT CYIOK KOTHiMAcH; 2 — Cd KPHCTaanapH -+ MKKajda MOLAAHMHT CYIOK KOTHLIMACH:

3 — Bi kpucTaavapn + HKKana MOZNAHHHT CYIOK KOTHWIMacH; 4 -— opthKYa Cd Kpuctannapu 6yaraH Katrnk
3BTEKTHK TAPKKG; 5 — opTuKua Bi KpucTasnapn 6yaraH KaTTek IBTEKTHK Tapku6.

“*Macanan, 60CHMHHHT | aTM ra OPTHIUM MY3HHHT 3puw Xapopartuuu 0,0076 rpa-
aycra nacaiTHpaiu.
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Xapoparra4a Ku3aupuau6 (d HyKra), KeAHH COBHIU y4yH Kymmca
MyXHTHHHT y3rapmac XapopaThia BakT 6yiiuua XapopaTHHHT y3rapH-
wu da opanukiaa uu3ukan Oyaaau (IX.1, 6- pacm). Xapopar
KaAMHMIHMHT KPHCTaJllaHHII HyKTacMraua nacailranuia (a Hykra),
HCCHKJHK aXpaauu O6unaH OopyBYM KPHCTa/iaHHUI mapaeﬂu
GownaHanM, y TalKH MyXuTra capdaaHrad HCCHKJHK YPHUHHU
Tiuw.upaun HaTH)Kajla KpHCTaJJIaHHUI TyraryHua HCCHKJHK Yarap-
Maiiau (aa opaiuk); KeHHH KpucTas da3aHHHT COBHLIM coaup OYaalu
(ae opanuk).

Kaamuii  coBuw SFPHCHHHHI‘ TypJu KolHJapuaaru 3pKuHJmK
Aapaajiapd COHMMH XHcoGaaimu3. butra cyloKk ¢a3aHi COBHTHILAA
da opaJuKIaru 3pKHHJAHKK fapa)ajapi CoOHH s=k+1—f=1+1—
—1==1, WyHUHT y4yH XapopaT 3pKHH y3rapulid MYMKHH. By epaa
tTapku6 Y3rapmaiiam (cop ™Momma) Ba GocHM AouMuil 6Yyjanu.
a HyKTajla Kpucra/slaHHW OollaHald Ba HKKHTa (asa (CyloK Ba
Kpucranan) OGyaraHu yUyH 3PKHHAHK JapakajapH COHH §=4k 41—

—f=1+4+1-—2==0, A'bHH CHCTEMa HOHBaPHAHT — HKKH dasa MaBXy
3KaH, XapopaT y3srapmac- 6yauG Typulid Kepak (aa OpaiukK).
Kpucrannauuil TyraraHaa, s’bHH cylok ¢asa AyKoarania, ssHa GuTTa
3PKHHJHMK JapaXacd naiigo6yaann (s=1+41—1=1), 6yHaa kaamMui
KPHCTaJJlapHHHHT COBHLIM Ky3aTHaaiu (ae opaJiuk).

Kaamuiira o3 MuKIOpAa BHCMYT KVIUYJAraHaa KaiMHHHHHT
KOTHUIMaJaH KpHcTaadJaHuu xapopaTd (6y epla KaAMHUHAHH 3PHUTYBYH
ne6 xucobnaca 6ynaau) codp Xorgaru KaAMHHHUHT KPHCTaJJaHHIL
Xapopatura Huc6aTtaH nacasiii. By Payib KOHYHHHHHT MaXCyJHIHD
(VI 606ra xapaHr). Ypurad MoAAaHHHT KHYMK KOHUEHTpaUHsapuia
KPHCTa/M/NaHHLI XapOoPAaTHHUHT NacalHilld KYWH/IraH MOAAa MHKIOPH -
ra TYFpH NpONOpLUHOHAJAHP, IOKOPHPOK KOHUEHTpalHsdapaa YH3HKIH
6oFaHU L 6y.nMauzm

Arap Kanmuii Ba BUCMYT KOTHLIMaJapH (Macanan, 70% Cd Ba
30 % Bi) cyloKkJaHHII XapopaTHAaH [OKOPHPOKAAa KH3AMPHJCA
(macanaH, f HyKraraua, IX.1 a- pacM), Keilud coBuTHJACaA, fg opanHK
OpPKa/NH HKKH KOMIOHEHTJIH CHCTeMaHHHT 6Up ¢da3aJi CyIOK KOTHLIMa-
CHHMHI COBHLWH TaBcHdpaaHaau. By opajnkia 3pKHH/IMK JapaxaJapH
COHU S=k 4+ ]| —f=2-+41—1=2, abHH GHTTa CYIOK (pa3aHHU caKJaraH
X013 HKKHTa MapaMeTPHH XapopaT Ba TapKuOHH (p——const) IPKHH
y3rapTupuil MyMKHH.

HKknTa 3pKHHAKK AapaXKaCHHHHT MaBXYAJIHTH xonar AHarpamma-
CHM TEKHC/HMTHAA YHN3Ma XonuAa ndonanaHaid. Ywby xolia nacTiaH ac
Ba bc srpunap 6Guaau, yan Ba yHraan A Ba B opaunaranap GHaH
YerapaJiaHraH AMarpaMMaHMHT KMCMHAHP. Arap TallkKH 60CHM CYIOK
KOTHIUIMa YCTHAArH MyBo3aHaT GyF GocuMHAaH Karra 6yJaca, Oy
coxala GyF GyaMaiinu. ByHH TYWIyHHII y4yH XOXJaraH XapopaTia
6eroHa ra3/iapcu3 Y3HHUHT TYiAHHraH 6yFu GHNaH MyBO3aHaTAa Typran
MOPLICHAN LHJIMHAP HYMJATH CYIOKJHKHH KYpHO unamgs\(6yHnaﬁ
cucreMa oproGapuk ne6 arasaau). Tawku Gocum TyHuAraH OyF
6ocuMura TeHr 6yAraHuja nopuieHb CHIXKHMaNAK. Arap TallkH 60cHM
noplieHb OCTHAATH TyiiuHran Oyr 6ocuMuAaH opTHO KeTca, MOplieHb
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CYIOKJIHK caTXuraya Tylulaad, 6yF 3ca KoHAeHcaTaaHaau. Bouikaua
aiTranza, tallku 6ocuM TyiduHraH 6yF 60CHMHAAH KaTTa GyJaraHuia
cucteMa aKar CyloKJuKAaH H6opaT 6yn1aau Ba 3PKHHIANK Jlapaana-
pH COHUMHHM XHcoOJlaHraHaa ra3 (pa3acHHH XHcOOra onMac/uK Kepak.
Arap tamku GocuM XaBo GunaH sipaTuiaérran Gynaca (aTmocdepa
6ocHMH), YHAA aHMK Kapailjapha y4 KOMMOHEHT/IH CHcTeMa GuaaH
usadaantd Ae6 XucobaaHulM KepaK (YyYHHYH KOMIOHEHT XaBo).
JIeKHH A3DKHHJMK Japakaiiapd COHHHH XucoGaallfa HaTHXKaHH
y3rapTHpMaiju, YyHKH KOMITOHEHTJIAp COHH XaM, ¢a3ajsap COHH XaMm
6utrara Kynasau (ra3 ¢asacu naino 6ysaan). ByFuuur myBosaHar
6ocuMH TallKu 6GocHMra eTraH siHaja IOKOPHPOK Xapopataapaa
GyFHHHI MaBXYMJIHK coxacu naiino 6ynsaiau (amarpammana Kypca-
THJAMarag). - _

g HYKTa KOTHWIMaHHHF 4YerapaBHii COBHIIHra MOC KeJlajH.
XapopaTHHHI JKyAa KHYHK MHKAOPra nacadTHPHAHWH KaAMHi
KpHUCTaJ/IapHHUHr naiao 6yauiunra o6 Kesaau, OyHaa KorHluMa
BUCMYT Ousan Goiiufi Gowsaiau. KotuiiMana BHCMYTHHHT HHCOHi
Tapku6u Kymaiuin Tydadan KaAMHHHHHT KPHCTa/JJlaHMlIM dakat
XapopaTHH siHa XaM nacaiiTupraHaa nasom 3T MymkuH. Lllynaait
KHAHO, KaJAMHIAHMHI KOTHWIMAJaH KPUCTAMIaHWIUK JKapaéHH cod
MOAJaAaH KPHCTAJMJIaHUIIHIAH XapOPaTHHHr Ba KOTHIIMa TapKHGOH-
HUHI y3JyKcH3 ¥3rapu6 Gopumm Ounan ¢apk kunaan (IX.1-
a- pacMaaru gc 3rpucu Gyiinua). Arap Oy kapaéH BaKT yTuiuu GunaH
Ky3aTuJica, gc opaauk (XI.1.6- pacm) fg opanukka HucGaTaH KaMpoK
KMAJNMKKA 3ra 3KaHJIHTH KYPHHAAH, YYHKH KPHCTaJJIaHHII HCCHKJHTH
UHKHILUH HATHXKACKAA COBHILI Te3aHTH KaMasiiu. by epaa ¢a3anap conn
2 ra teHr (KaAMHH KpUCTaJ/IapH Ba CYIOK KOTHLIMA) , LYHHHT YUYH $=
=k+41—f=2+41—2=1, abku ¢aKaT 6uTTa NapameTpuu (xapopat
éku TapkuGHH) SPKHH y3raptupull MyMKHH. .Xap OHP KOTHUIMa
KOHUEHTPaLUsACHTa aHHK OHP KPHCTAJJIaHH LIHKHI OoUlIaHH W Xapopa-
TH KaBob Oepald. :

Burra 3pKHHJAMK JapaXaCHHHHI GOPJMTHHM YH3Ma KYPHHHIUKAA
AMarpaMMajard 4Yu3MK- TaBciduaian (6y xonma IX:1, a- pacmaaru
KPHCTAJ/JIAHHII XapOPaTHHHHI KOTHIUMA TapKHOHra OOFIHKJHTHHH
6epyB4M ac 3TPHCH).

Xynau wyHaan ¢ukpaatmiapHu cop BHCMYT (mbbn 3rpucH) Ba
YHHHI KaAMHE TYTrdH KOTHIUMaJiapuiaH KPHCTaJJIaHHIIM XoIaT/iapH
YUYH XaM KyJJjall MyMKHH (Macanal, ikccl srpucH).

JsrexTux (rpekua <«sIXWIH Kypuaraw») ae6 aranyBuu Kaamuil Ba
BHCMYTHHHT KPHCTA JIAHHMLL 3TPHJIAPH KeCHIUTaH HyKTachaa (¢ HyKra)
KaAMHH Ba BHCMYTHHHI Maiiia JoHajap apaJjalliMacH KypHHHILHIAA
KpHCTaNNaHHWY Ky3aTuJaid, YHAAa Xap OGHP KOMMOHEHTHHHT KpH-
cTajnapuHu  axpatuwr MymxkudH. Hlywpalh Kuomb xpuctannanuu
BaKTHAA ¢ HyKTaJla OMp BaKTHHHT y3uia yura da3a MaBXya 6yaanu:
HKKHTa KPUCTan OGUTTA CYIOK. DPKHHIMK dapaxKajapH COHH s=Rk -+
+1—f=2+1—3=0. Yura ¢asa maBxyj Gy/irandaa XapopaTHH
XaM, TapKuOHH XaM 3pKMH Y3rapTHpHIl MYMKHH 3Mac, S'bHH
KPHCTaJJIaHHII JOMMHH XapopaT Ba TapkHOaa OoOpHIIH Kepak.
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Xapopat — Tapku6 auarpammacuga 6y Hykra (¢ HyKta) G6uaaH,
XapopaT — BaKT JAuarpaMMacuia TFOpPH3OHTas 4u3uK Ouaad (cc
uu3uK) HonanaHagd. Kpucranananutl tyrarayd, HKKHTa KpHCTamMl
¢a3a Konaau Ba AHTHTAAH OHTTa SPKUHJHKK ZaparkacH naiao 6yaanu
(s=2+1—2=1), abHu xapopaT y3rapuiuu MyMkusa (ch, ¢/ Ba cp
opaJukaap).

Kenatupuaran srpusap Xap Kanaad TapkuGiy KOTHIUMAHH COBHT-
raHja, aBBaJjura MoajanapiaH GHDHHHHI KPUCTAJJMaPUHH KOTHLIMA
TapkUOGH 3BTEKTHK TapkuOra eTryHda a)kpa/aub UHKHIUMHH (3BTEKTHK
Tapku6ra HucGaTaH opTuK4Ya G6Vyarau MOILILaHHHI‘) yHAaH CVHT
KPHCTaJJIaHHIL KOTHLIMAHHHT TapKUOH Ba XapopaTH ysrapmac 6yJarau
Xon1a GOpHIIMHY KypcaTajd.

Kpucrannanuw 6ownanrad (CyOKJaHHIL, TyraraH) xapopamapra
MOC KeJYBUYH ach 4UHM3MKKa Auxkeudyc HH3WFH AeHHJajiH, ¢ HyKTaJlaH
YTyBYH, KPHCTAJJIAHALIHUHT TAMOM GYAHLIH (CYIOKJaHHLIHKHHT Gotlia-
HHINM) XapopaTaapura MoC KeJYBYUH TOPH30HTaJ 4YH3HKKa 3ca,
coaudyc Yu3uFd AeHHJIALH.

DBTeKTHK XapopaTHra eTraHia 3BTeKTHK Tapkubra TYJIHK kKasob
GepyBun KoTulIlManaH GuUp BaKTHMHI y3WAa Vy3rapMmac xapoparia
MKKasla MOAJaHHHT KPHCTAJ/I1aPH aXKpaJinb Lprmd (occp srpuch, 1X.1,
6- pacm).

IBTeKTHK KOTHIUMA 3HT Mact CYIOK/IaHH xapopamra sra (Oy
KOTHLIMAa y4yH MyMKHH Gy.iraH) Ba Ma#lna AoHaJurH ca6abawu wy
CHCTEMaHHHI GOlIKa TapKuG/aH KOTHUIMafapHra HHCOAaTaH Y3MHMHT
ajoXuAa MeXaHMK Xoccajapu Oujad ¢dapkaaHaau. By cucreMaHuHr
XamMMa KoOTHLIMaJjapH XaMm (cod Moana/napiaH TalKapH) 3BTEKTHK
XapopaTia CyloKJaHa Goluaaiinn, JeKHH CYIOKJaHHW »Kapa€Huia
KOTHIIMAaHHHT XapopaTH Ba TapkuGu y3rapaau. Bepuaras TapkuGiu
KOTHIIMA CYIOKJAHUIUMHHHT TaMoOM 6ymuu XapopaTHHH JIHKBHAYC
YH3HUFHOAH TOHHUJ MYMKHH.

Kypu6 uukuaran auarpamma GepusiraH MoadaJjap Xy(pTHaad
XOCHJ OyJaraH CHCTEMaHHHT TypJH XapopaTtjaapiaru xo.namuul
GuaHuIra UMKoOH Gepajm.

Matnaym ¢asanapuu TyTraH Xoifa MyBo3aHat x,anamna Gupra-
JIMKAA MaBXyl Gyaran coxalapHuHr Takcumaauuiunuu IX 1. a- pacm-
AaH Kypuid MymkuH. Macaaan, 20 % Bi Ba 80 % Cd Tytran KorHiuMa
225°C pa (r myxra) retepores cicreMa Gynn6 (2), kpucraJji Ba CyloK
¢daszanapran ubopar. By ¢azanapHHHr TapkHOHHH aHHMKJAll YYyH,
r HyKTa OpKaJH y €TraH coxa yerapaJjapuradya ropu3OHTaJl YH3HK
(Hona) YTKasuiu Kepak. { HYKTafiaH TYUIHPHJATAH MePHEHAHKYJSAp
KpucTa/a pa3a TapkHOuHH (yw6y Xxonia To3a KagMHi KPHCTANNADH),
S HyKrapaH a6cluuccajap yKHra TYUHDHJIraH neprneHiuKyasip 3ca,
GownanFuy apanauimara (40 % Bi Ba 60 % Cd) muc6atan BucMyT
6unaH GofiMrad cyloatupuarad ¢asa (KOTHIUMAa) HHHT TapKHOHHH
KypcaTanau.

MyBo3aHaTia TypraH dhasanapHuHr HUCOHH MHKIODJAAPHHH, XYAIH
apBajaruiek (99- sa 100- Getsap), NuiLaHr KOWRACH OPKaJH TOMHIL
MyMKuH. CylOJTHPHITaH g, Ba KPHCTaJa g, Pa3anap maccajlapHHHHT
HUC6aTH Ir Ba rs KecMaJap HHCOAaTHra TeHT: g¢/g=1r/rs.
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Kypu6 uukuaran typaaru AuarpaMmmajap ¢akaTt MeTasa KOTHLU-
MaJapHraryHa 3mac, OGajakH aWpuM Ty3JapHuHr (Macaaad,
AgCl —KCI, NaCl — NaySO,), opranuk mopaanapHuur (Hadpraans —
Gen3oil Kuciaoracu, HapTaaud — AHdeHHJaMHuH Ba GOLIKaNap) Koruul-
MaJlapira Ba Ty3JapHUHF CyBAAard 3pUTMaJlapHra XaM Teruiliu.
OXHpru Xolia JHAarPpaMMa LIOXJapHAaH GHPH CYBHHHT KPHCTAJLIAHKIL
rPHCHHH, HKKHHYHCH — TY3HHHI KPHCTaJUIaHHII 3FPHCHHH Hoaa-
naiiay. Tapkubra Ternuwnm YK Ty3 TapkuGuuu 100 % 6yarynuua
eTMaiiad, YyHKH Ty3JApHHHI CYyIOKJaHHII XapopaTtjapd, ojataa,
yJapHHHT CyBAaru 3pHTMAJapHHHHT aTMocepa GocHMHAa KaiHall
XapopaT/apuAaH, XaTTO YJapPHHNI KPHTHK XapopaT/iapuiaH XaM,
aHuya loKopu 6yaanu.

Jlekun Gynpaii auarpammanap Moanajap 3IPyBYAHIHTHHHHT
XxapopaTra OGOFIMKJHIHHH XaM TaBcuaalinn. Dbynaa JaukBuayc
UU3UFHHUHT 4Yal LWOXHAa ETyBYH HYKTajJap TypJAH Xapopatjaap yuyH
A MOAfaHHHT YHMHT TYAHHraH 3PHTMAacCHAarH TapkuOHHM KypcaTanu,
S’bHH yHHHT B Moanajard 3pyBYaHNHTHHH, YHr WoxAa €TyB4H
HyKTaJap 3ca B mMomgzanuHr A na 3pyBYaHJAHIHHH KYpcaTaid.

KaTTik MoananapHiur MyTiak (HoeaJ) 3pyBYAHAHTH TYLIyHYaCH-
nNaH ¢oiinajsann6, KATTHK MOAKANAPHHHT 3PYBUYAHJHIHHH XHCOOJOBUH
LLpeaep Tenrsamacuud Kyana6, MyT/IaK CHCTeMaJapHHHIM* cylokJja-
HHUI AMarpaMMacHHH Ha3apuii KypHIU MyMKHH:

|X__Aﬂl_ 1 _ 1
= 238R\T,, T

6y epaa X; — MOANAHH YHHHT TYHHHraH 3puTmacuia T XapopaTaaru
monsp Kucmu; To; Ba AH.; To3a Xonaarw aiHaH iy MOALAHHHT
XapopaTH Ba CYIOKJaHHLI HCCUKJIMTH.

Tosa MopganapHHHI CYIOKJAHHII XapopaTtJjapuiaH NacT Xapo-
paTAapHu Gepub, yJapHUHT Xap OHpPH YyUyH 3pyBUYAHIHKHH (TYHUHTCaH
3pUTMajard Mojisip KHUCMHM) TonaMu3s. HyKranapHu anarpammara
Ky#n6, HKKala IIOXHMHI KECHLIraH HYKTaCHHH, S'bHH 3BTEKTHK
HYKTaHH TOMaMH3.

MytaaKKa sikHH OyJraH cucreMaJap yyyH OVIHHrCaH JAHarpamma
Ta)XpubaZa oIMHraH AHarpaMmajiaH KaMm ¢apk KHJaau.

1X.2. BAPKAPOP KUMEBHA BUPUKMAJIAP XOCHJ1 KHJIYBYU MOIJAJIAP

Aiipum  xonsapaa A Ba B Mopganap MabiyM CYIOKJaHHIL
HyKracura 3ra 6ysraH 6up €éku 6up Heua KHMEBHH GHpHKMaMap XOCHA
Kusaad. Arap kuMméEBHii Gupukma GapKapop 6yJca, s'’bHH Napda-
JaHMacllaH €éKH KHcMaH OMCColUMaaHu6, JeKHH TapkuOu y3apMaciaad
(KOHIpY3HT paBHILAa) CylOKJaHca, XonaT Juarpammack IX.2,
a- pacMaa Kypcatuiaral Kypuuuiuga 6ynaau. Cu— Mg cucremacuia
HKKHTa KUMEBMi1 OGHPHKMA Xocua Oyjafu: MapyajaHMaclaH Cylokaa-

* «Maean (Myr1ak) apuTMa» Tymyuqacuuh 37- 6eTaaH KypuHr.
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nyBun CupMg Ba KMcMaH AuccoUHJIaHHG cyloKnanyBun CuMgs. Kumeé-
BHI1 GUPHKMA Y3 XyCYCHSITH GuilaH To3a MOAJajaH (apK KHJIMaily Ba
KpucTadJaHuul KapaéHHJa XapopaTHHHT y3rapMmad KOJKIIH Ky3aTH-
nagurad (IX.2, 6- pacm, dd Ba [ opaiHKiap) XyAaH WyHAAH COBHIL
SrpucHHH Gepanu. .

Ay
s

NN Barm
* Mg muKgopy moced %

1X.2- pdem. Cu — Mg cHCcTeMacH CYlOKIaHHW AHArpaMMacH:
a — XonaT [uarpammach; 6 — COBYI STPHAApH;

| — vxKaaa MOAAAHMHT CYlOK kKotHuimacH; 2 — Cu KpPHCTaAlapH -+ MKKana MOLRAHMHT CYIOK KOTHIWMACH;
3, 4— CusMg XHMUABK i GHPUKMAHHHT KPHCTANIAPH + MKKaNa MOARAHHHF CYIOK KOTHWMACK; 5, 6 — CuMg
XUMHSABHI GHPHKMAHHAT KPHCTALApK | HKKaNa MOLAAHHHT CYIOK KOTHIWIMacH; 7 — Mg KpucTannapu + uKxa-
N3 MOAAAHHHT CYIOK KoThluMack; 8 — Cu Kpuctaaaapn + CueMg kpuctannapu; 9 — CusMg kpuctannapu +
+ Cu Mg, kpucranaapu; /0 — Cu Mgz kpucraanapy + Mg kpuctaanapu (d a f RyKTanapuBHA M CTE KT M K

HYKTaJap JeHunahu). .

ByTyH puarpaMMaHH KHMEBHHA OHpuHKMaJsap TapkuGura Moc KejyBuH
opauHaTanap 6ujaH y4 Kucmra O6ysaum MymkuH. By aumarpamma-
JIADHUHT Xap OuUpH .IOKOpHAa KYpub uYMKHJIranjapra yxiuau  6yJau6,
Y3UHUHT 3BTEKTHK HyKTacH OusiaH taBcudiaHaau. Yan anarpamma-
HHHT 3BTeKTHMK HyKTacuga (C Hykra) Cu Ba CuMg kKumésuii
GUpHKMaJapu KpUCTalJaHalH, e 3BTekTHKacH CusMg Ba CuMgs kpn-
cTa/iapHiaH, g 3BTeKTukach 3ca, CuMg, Ba Mg kpucra/siapunaH
TY3HATaH. )

CucreMazard KUMEBHI GHPHKMa COBHLI 3TPHJIApPH aCOCHAA TePMHK
aHasm3 épRamuaa Ttonuaumd MyMKHH (IX.2, 6- pacm). CoBuin
arpuiapu Gyiin4a Xapopar — Tapku6 auarpaMmaJlapd Ty3HJAalH.

iX.3. BEKAPOP KUMEBHA BHPHKMAIJIAP XOCHJI KHJIYBYH MOIAJAJNIAP

Bab3u 6up kKHMEBHi GHpHKMasnap MaiiyM 6up XapopaTra 3pHllray
TypJiu Tapku6a¥ KpHCTaldl Ba CYyloK ¢dasanap Xocua KHJIHO
napyasiaHafn (MHKOHTPY3HT cylokKjJaHulW). By Xxonna Cylokaasum
[uarpaMMacujia MakcumyMm Gy/iMaiiiu, NapyajaHHIl XapopaTHra sca
-JIHKBHAYC 3TPHCHAArH §Ta STPHJHK MOC KeJajH.

Bynra CaSiO; —BaSiO; cucremacH mucon 6yaaau, ynaa CaoBa-
Siz0y KuMméBuit GupukMacH Xocua Oyaaau  (IX.3- pacm). Ywby
6MpHKMa TaXMHH KHJHHTaH CYIOKJaHHII XapopaTHra 3pHIUMACHAAH
(yanykau srpugarn g Hykra) 1320°C (f wuykra)ma CaSiO;
KpHcTaJnapy (e HyKTa) Ba CYIOK KoTHIIMara (¢ HyKra) napuajaHaii.
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CyI0K KOTHLIMAHMHT KPHCTAJLIAHHII XapaéHHHH KYPHO UHKAMH3

(IX.3-pacm): ‘
2
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IX. 3- pacu. CaSiO; — BaSiOs cHcTreMacHHHAT CYIOK/IaHHII AHArpaMMacH:

a -— XONaT Auarpammacu; 6 -— coByLl SIPHA

apu;

1 — KoruMa; 2 — Ca$iO; kpueTanaapu KotnwMa; 3 — BaSiOs xpucrannaph + Kornuma; 4 — CaSiOs kpu-
~ craanapu + Ca;BaSisOs kpuctamnapn; 5 — Ca,BaSiz0s kpuctaanapu + RoTHwMa; 6 — BaSiO; kpucraa-

L.
6upukmara Moc

napu + Ca:BaS$i;Os xpucrannapu.

BoumnadHfiy KOTHLIMaHHHT TapKUGH
(K nBykra). Cucrema [ HyKra OuaaH

KeJnanu

CayBaSizOy ' kuménuit

fGenrusaHyBYM XapopaTra 3pHlIraHga Ba siIHd XaM COBHTHHI JlaBOM
arrupunranaa CaSiO; kpucraiiaapi a)kpajub 4uKakd, KOTHLIMA 3Ca
BaSiO; 6unan Goiub, KpucrasaaHnil Xapopatd nacasau. 1320°C na
CazBaSisOy kuMEBHI GHPHKMaCHHHHT KPHCTaaHuLUM OollllaHaAH Ba
aBBasipok axkpanub uukkad CaSiO; KpucTaanapu YHHHr Tapxkubura
Kupaau. Kpucrannanuiz pmaBom 3rtaérraHfia cucteMa 3 asaau:

CaSiO:;

HHHT KPHCTaMJapH

(e Hykra),

KUMEBHH OGHPHKMAHHHT

Kpuctaanapu (f Hykra) Ba CyloK KoTHlIMa (¢ HyKra). Bywnaa xapopar
yarapMacaup, 3pKHHJIHK dapaajapH COHH S=k-+1—f=241—
—3=0. Cywk ¢asanuar Ba aBBaa axpaaub6 unkkaH CaSiOs

KPHCTANTaPHHUHT
- CapBaSiz;Oy kumé

AyKonuiin OunaH OuTTa
BHii OMpHKMa KojajH.

Kpucraan ¢asa —

II. KuméBuii GupukMaparura Huc6aTaH, GOWAHFMY KOTHIIMA
tapkub6uga CaSiO; kynpok 6yaaau (L HyKra). ! HyKra Oudahn
GeJirHlaHyBYM XapopaTra 3pUUIHJAraHHia Ba COBHTHU AaBOM 3TTH-
puiaranuia, aseano CaSiO; kpucraananaau, 1320°C na sca KuMméuit
6upuKMa KpHcTaanaHa Gowaidan, 6ynaa xyaau | xanaarumek, cyiok
da3a MaBKyZd 3KaH, XapopaT y3rapMmaiaH. KpHctaanaHul Tyrarad
dHKkuta ¢pa3a Komagu — CayBaSizO knMéBHit GHPHKMaCH Ba OPTHKYA
mukiopaaru CaSiO; Kpucrtajanapu; COBUTHII [aBOM 3TTHPUWJraHaa

yJIapHHHT TapKHO

H y3rapmaiau.

[TI. Bowaanruy KoruwManuur Tapku6uaa CaSiO; mukaopu
KuMéEBHH OHpHKMagarTuiaH Kam G6yaamn (M uykra). Xyaau | Ba
II xonnapparu kabu, factia6 CaSiOs kpuctannapH axpaau6 YHKaiu
(m nykra), 1320°C na 3ca kuMéBuit 6MPUKMaA KpHCTa/llaHaAH. ABBaJ
axpanran CaSiO; kpucraiaiapu KUMEBHH OHPHKMaHHHT XOCHJ
6yaum yuyH capd O6ynaau. KuméBuii 6upukMa xocun 6yarady ukku
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¢dasan4d cuctema KoOTaAu: CYIOK KOTHIIMA Ba KHMEBUH OHMpHKMa
Kpucraanapu. Kumépuit 6GHPHKMaHHHT KPHCTaJJAaHUIIAA 1aBOM 3THILH

. KOTHLUMa TapKUOGHHHHT Y3rapulIMra Ba KpUCTaJd/aHHUI XapOopaTHHUHT
nacafinluura ca6a6 G6ynaan (Cd srpucu). d HyKrajla (3BTEKTHK)
kuméBHit O6upukma CapBaSizOy Ba BaSiO; sapuudr 6uprauura
KpUCTa/iaHullin cogup 6Yynanu.

CyioK KOTHINMa Ba HKKH KpHcTaJasl ¢a3a opacujard MyBo3aHaTra
KaBo6 GepyBUH ¢ HyKTa NepureKTux HyKTa Aefiuafu. YHH 3BTEKTHK
HyKTaRaH HKKaJla KpUCTaJl (pa3alapHHHI CYIOKJHKKa Huc6ataH 6up
Mmod0arune §3u 6usran GofiuraHaurd apkaaiad (3BTEKTHK RyKTana
xap 6up kpucraaa $asa CylOK Koruiimara Huc6ataH 6Mp KOMIOHEHT
éKkH GolIKa KOMMOHEHT 6u/aH GolfiHraHAHD).

IX..4. CYIOK BA KPHCTAJJI XOJNATAAPAA YEKCH3 3PYBYH MONIAJAP

By xonma KpucTaialaHull XKapaéHuAa KoTHIIMagaH GuTTa KpH-
CTaJl1 HaHXapara KHPYBYHM HKKaJla KOMIOHEHT aXKpaJub 4YHKaiH,
6yHia mnaHXapajars Oup KoMmoHeHT O6ollKacu OuiaH HCTaraH
Huc6GaTaa anmaiinHu6, 6up da3any KarTuk (Kpucrair) spurma Xocua
KHJiaiH. - :

Byuaa# typaarn cucremara NaCl— AgCl KoTulIMacHHH MHCON.
Kuau6 ‘onuit Mymkud (IX.4, a- pacm). '

AV 7
a

P a a
§)7ﬂﬂ .
§ aw
S
S e
/]

8 /]
A -
0 20 4 & 680 Boxkm

AgCC murgopy, macca’y,

IX. 4- pacx NaCl — AgCl cucTeMacHHHHT CYIOKJaHHIU AHarpaMMach:

a — XonaT AKarpaMMach; 6 — CoBylll 3TPHAAPH;

I — HKKana MOMIAHKHT CYIOK KOTHIIMacH; 2 — KPHCTaANaHHLLE IFPHCH (AHKBHAYC YH3KFH); 3 — CYyOKAaHHW
IrPKCH (CONMHAYC HM3HFH); § — KATTHK IPHTMa.

ach Ba adb 3rpuiapy KpHCTaJMaHHIIHUHT GOWIaHFHY XapopatJa-
punn Ba NaCl — AgCl KoruiUMajlapHHHHT TapKHOura OGOFJHK
paBHIUJA CYIOKJaHMUWMHKHT OOWaHHIIHHK KypcaTaau. By arpuaap
6u/aH yerapaJiaHrad CoXaja CHCTEMaHHHT HKKH (asara — CyloK Ba
KpHcTaJa da3anapra axxpatully Kysatuiain. Kpucraaianuil srpucu-
HHMHT HCTalaH HyKTacH (MacaJaH, ¢ HyKra) ywoly XapopaTia KpHCTall
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¢asa OGusaH MyBo3aHaTAa TypraH CYIOK (a3aHuHr TapkuOHHH
KypcataiH. By TapkubHH d HyKTajard CYIOKJaHHIU 3TPHCH OHJaH
KeCHIUrYyHYa YTKa3wiraH HOAA OpPKaJH ‘TONHW MYMKHH. Pacmaax
KypHHULUMYa, Xap Oup XapopaTaarH KpPHCTaJJ (asaHHHr TapKHOH
KoTHUIMara HucGaTaH 10KOPH XapopaTAa CYIOKJaHYBYH KOMIIOHEHT
6unan Goiinran: d HyKTa ¢ Hykrara Hic6aran NaCl HuHI IOKOPHPOK
Tapku6Hra xaBob' Gepaau. LllyHuHr yuyH KpucTajulaHHUl BaKTHAA
KOTHIIMa KyMyIl XJopul GujaH GoHMAAH Ba ¢ HYKTa KPHCTAJJIAHHII
arpucu Gyituya yHrra, ¢/ Xxonarra CH/XKHALH, Oynaa Moc paBHlLAA
d HyKTa XaMm VHrra, d’ Xxonarra yTaiH, s’bHH KpHCTaJJ (pasaHuHT
TapKH6M KpUCTaJIaHH LI XKapaéHuaa y3rapaau. Arap COBHTHLI e€TapJu
fapaxala ceKHH onH6 6opuJca, KPHCTaMI (pasa KOTHIIMAaHHHT SIHTH
Tapku6H OujaN MyBo3aHaTra KeJHWH Ba KPHCTalJaHMLl TaMOM
6yaraHaa Kpucranaa (a3aHuHT TapKuGH KOTHLIMaHHHT OollaHFHY
TapKHOHTra Moc KeJHIUH KepaK (e HyKTa).

Te3 coBuTHJraHAa KaTTHK KpHCTaaa 3putMana auddys3nsa coaup
6yau6 yjarypMaiad, WYHHHT YUYYH KPHCTAJJIaHHIIHHHT OXMpPHAA
a)KpaJiaéTraH KpHCTaJJap Xapopar Ba Tapkub OyiiHua eHTHJPOK
CYIOKJIaHYBUM TO3a KOMIIOHEHTTa IKHH 6yJaanu (Xy,[llll/l 6yau6-6ynu6
KpHCTaJlaraiiek).

Arap 6yau6-6y1u6 Kpuctaanawiiy oau6 Gopuica, sTbHH acocH#
MaccalaH I0KOPDH XapopaTiaa CYIOKJaHyBYH KOMITOHEHT GHJIaH GoiiH LK
HaTHXKacula XOcHJ 6YnaétraH KpuctasjiapHd axpatub onub, KeiiuH
yJlapHH siHa CYIOJTHPHO, KpHCTaMIap kyn maporaba axpaTub o/HHCa,
KOTHIIMaJIapAaH MOAJajiapHH aJoXHAa a)KpaTub onuil MyMKHH. By
XKapaéH 3pdTMajapHu Xaijalira yxmaul, cyloKJaHHLI AHarpaMMacH
3ca Oy xonna KaHHall XapopaTH — Tapku6 KoopAHHaTajsapHaard
aputMa — GyF auarpaMMacuiad ¢apk KuaMaitng (VII.2- pacm).

Cylok Ba KpHCTaJa (asajapHUHT  HUCOMH MHUKIAOpPH, XyILAH
aBBaJITHAeK, NULIAHT KOMAacH 6ViHYa TONHAWLIM MYMKHH.

By Typaaru KoTWluMaJsiapHWHT coBull arpusapu 1X.4, 6- pacMmia
Kypcatuirad. KpuctaaaaHull nadTuia HCCHKJIHK a)KpaJmﬁ YHKKAHJIH-
ru cab6abiu (ce opajMK) COBHIU Te3JHIM CeKMHJIawanaH, JgekuH Oy
TypAaru KoTHUIMaJjap YyuYyH XapoOpaTHHHr ¥3rapMaciuru Ky3a-
THAMaAaH, YyHKH KPMCTaJJIaHHILI KapaéHHAa KOTHIIMaHUHT TapKUOH
y3nykcus ysrapu6 Typaau. By epaa KpucraasnaHdil BaKTHAAru
3DKHHJNHK JapaxaJlapHHHHI MHHHUMaJ COHM, 3BTeKTHKara. sra Ba
IBTEKTHK HyKrajga s=0 6yaraH KoruwManapiaH ¢apkjiu 6y71u6,
6upra TeHraup (s=k+1—f=24+1—-2=1).

1X.5. CYIOK XOJIATAA YEKCH3 BA KPHUCTAJIJT XOJIATOA '-IEKJ'IM
SPMPUIHTAH MO ANAP

IX.5, a-pacmpa Bi—Pb cHcTeMaHHHT CyloK/1aHHID AMarpaMmacu
KeJATHPHJraH, yi6y cucteMara KpucTaJJl XolaTaa KHCMaH 3pyBYaHJIHK -
taBcuauanp: Bucmyt Pb Hu 10 % raua, kyprowun Biun 10% raua
sputaiu. LLlyHHHT ydyH 3BTEKTHK apajalliMard Huc6araH BHCMYTHHHT
OpTHKYa MHKAOpM Oy/iraH KOTHLIMa/JapAaH To3a BHUCMYTHHHT Y3H
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1X. 5- pacu. 'Bi — Pb cucTeMaCHHHHN CYIOKAaHHII AHarpaMMacu:

! @ — xonaTt AMarpaMMacH; 6 — COBYWI 3rPHAAPH;

I — uxHana MoaaaHuHr CyI10K KoTHlMacK; 2 — Pb uHr Bigarn katTvK spuTMacH + HKKa/1a MOLAAHHHT CYIOK

KoTHIMacH; 3 — Bi HMHr Pb adr4 KaTTUK 3pHTMAcK + HKKaNa MOALaHHHT CYOK KoThliMack; 4 — Pb uuur Bi

AarM KaTTHK 3puT™MacH; & — Binunr Pbaaru karTHK spuTMack; 6, 7 — Pbunur Bigaru 8a Biunur Pbaaru kat-

THK IPHTMaJaPHHUHT TEFHLAH KATTHK 3PHTMAHHHE OPTHKMA MHKIODHHHM TYTraH 3BTeKTHKaNapH, ach — JuKBH-
. ' ’ ayc 4duskru; a d ¢ e b— coanayc Uu3nFd.

3Mac, 6ajIKi BUCMYTAArd KypFOIHMHHHHT KATTHK 3PUTMACH KpHCTaJia-
Halu. -

Tapkubuna 20 % kyprowun 6yaran Koruumara (f uykra) 4 % -
MHKIOpAA KYpFOLUIMH TyTraH KpHCTalJap Moc Kedalu (g HyKra).
Xynau wyHaal, KYpFOLWMHHHHT Tapku6OH 3BTEKTHK HyKTaJaH IOKOpH
6yJsraH KotuiiMasiapaad (¢ HyKTaRaH YHIpoKAa) T03a KypFOLIMHHHHI
Y3u 3mac, 6ajKi BHCMYTHHHI KYDFOWIHHAArH KaTTHK 3PHTMacH
Kpucrannanaau. Cylok ¢asa OunaH MyBo3aHaTAaa OVArdn Kpu-.
CTaMJIaPHHHT Tapkubu be .3rpy OuJaH KeCHIUTyHYa TOPU3OHTaJ
uh3HK/Iap YyTKa3ubG aHMKnaHagy. Kpucraajap axpann6 4YuKHLIH
6uJIaH CYIOK KOTHIUMA Tapku6 6y#AHYa 3BTeKTHK Tapkubra sKHHIama-
O4 Ba 3BTEKTHK XapopaTtra eTraHJaH Ke#HHIH KpUCTaJJIaHHLI
yarapmac xapopat Ba Tapku6Gaa 6opaau (¢ HyKra). By epna 3BTekTHK
apaJalliMa To3a MOJAaJiapHHUHT KPHCTAJJapHAaH Ty3u/aMaraH, 6ajku
Tapku6u d Ba e HyKTasap OWJaH aHHKJAHYBUM KYpPFOLUHHHHMHT
BUCMYTJard Ba BACMyTHHHT KYPFOWHHAArH KPHCTAJJI PHTMaJapHAaH
TalIKHJ TONTaH. .

Tapkubu d Ba e HyKTaJap opacula MoHsalirad KOTHIIMAJapHUHT
COBHII 3rpH/IapH KYPHHHLIKA Ba TY3HJHIIKH GyiHua cylok XouaTia
YeKCH3 3JpHHAMraH Ba KpHCTaAd XolaTda 3spuMadguran 6ollKa
MOAAa/NaPHHHT COBHLI 3rpuJapuiad dapkJaHMaiad (Macanan, 1X.5,
6- pacmaaru fcc Ba hcc arpunapunu 1X.1, 6- pacMmaaru fgech Ba ikkecl
arpusapy GUaH CONMIITHPHHT) . d HYKTajlaH Yalpokaa Ba e HyKraAaH
VHIPOKAA XKOMJallraH KOTHIIMaJapHHHT COBHUI 3TPUJapyd CYIOK
X01aTAa XaM, KPHCTaJ/Jll XolaTAa XaM YeKCH3 3PyBuUH HKKH MonJa
KOTHIIMAJIaPUHKUHT COBHLI 3rpunapn Ousnan Oup xuaaup (Macanas,
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IX.5, 6- pacmnaru kl srpucuin 1X.4, 6- pacmaaru Ce srpucu GunaH
CO/M{LITHPHUHT) . 7

Kypu6 uuKu/AraH XonaT AHarpaMmaJjiapH 3HT COAJA AHarpamma-
JapAHp, Kyn XoJasapla acocHdl TypJapHH y3 HUMra oiraH My-
pakkabpoK auarpaMMaJap Xocua Gyjanu.

1X.6. HULIHHHT BA)KAPHJITHIIH

WWwHUHr MaKcaad GHHAP CHCTEMAHHHI CYIOKJaHMLI AHarpaMMacH-
HH Ty3ulwaup. ByHHHr yuyH HKKMTa To3a MOAJAHHHI Ba GHp Heua
6epunraH TapKu6/M KOTHIIMAaJADHHHHC COBHIU 3TPHJAPHHM OIHLI
Kepak 6ynanu.

Tepmonapa

. IOkopHu cyokJaHHIl XapopaTura 3ra 6y/raH MeTaja KOTHLIMA-
Jlapuu ypraHa€rranja xapopatiapHH yuadaul yuyH I0KOPH Xapopatiu
KBAapL TEPMOMETpPJap, KapUIHJIHK TepPMOMETPJapy €KH Tepmonapanap
KYNIaHUARIH. ’

IX. 6- pacu. Cosyk naiieanaan (a) na coByK nafBanacKH3 Tepmonapanap:

1, 2 — mnc Ba {(OHCTSHTaN CHMAap; 3 — HCCHK naiBaua; 4—n30nﬂuuﬁ 5 — naficumon TaliKy KapaT; 6 + ¢O-
ByK nMafBann; 7 — 3pHETraH My3; 8§ — MHANHBOILTMETR; 9 — TepMONapPaHHHT KAEMMANIDN.

Tepmonapa (1X.6, a- pacM) 3-HyKrana naiiBaHanaHran (Mccuk
nafian) MKKuta (I, 2) Metaaa cuMaaH (MacajaH, MHC Ba
Koucram‘a}mau)* u6opar Gynanu. CHM.uapHu 6up-6upunan dapdop
éxH KA Halinap (4) épaamuia axpaThb Kyhunanu Ba pappop éku
MeTasljaH H6opaT HARCMMOH TallIKH KaBaTra (5) XKoijalITHPHAAAH,
6yHAa nafBaHA KHJHHIAH KOH MIWIHHHT TarHra TerMacJ/Hrd Kepak.

* KoHcranTan — KoTHluMa 6¥au6, yHHHT Xoccacu ¢ ra aesapau Goruik sMmac.
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CHMJapHHHT yuJapy TallKapura YdKapu/iaiu Ba KOHCTaHTaH OHaaH
MHCcAaH u6opaT coByK naiiBanA (6) spu6 typran mysra (7) Tywupuaa-.
au. HUccuk Ba coByk NaiiBauinap opacuiard -xapopataap ¢apkura
NPOMOPLUHOHaJ PaBHLUILE BYXXKYAra KeJ1aéTraH 3JeKTP IOPHTYBUH KyUYHH
MUAIMBOIbTMETP (8) €paamuia yiauaHaau.

Karra aHuKauk Tanal KuJuHMaiauraH ululapia NadBaHIHH
(2) Myanun uwaumuira yukapuamaiad. Bydra okopu xapopataapaaru
yauauliapaardda Hya KYAMLI- MyMKHH, YYHKH XOHa XapOPaTHHHHT
yarapulunapy yJyallilap HaTHXKacura KaM TabCHp Kuaaiu. YHAa
CoByK na#Baui 6yau6, kiemmaaap (9) xuamar kuaaad (IX.6,
6- pacM). KoHCTaHTaH CHMHH MHJITHBOJIbTMETPHHHI MaH(PHH K/leMMa-
CHra yJaHajH.

Kynuyua TtepMonmapa Ba MUJJIHBOIBTMETPJAPHHHT LOKaJlacuiaa
¢akaT MUAIHBOIbTAApriHa sMmac, 6ajku Xapopataap Xxam OGenru-
AaWran 6yaanu. Jleku# OyHaa COBYK naiiBaHa IWKana 6e1runaa-
HaéTraHaa KaHaail xapopatra sra 6yJca, XyLad WyHAad XapopaTia
6yauuin  wapt (anbarra Oynaa Tepmonapa ac6o6 wWKaJaacHaa
KypcaTu/iral mMatepHasylaplaH HLULJIAaHraH GYJHLIKM Kepak).

TacBupiaHran TepMoONapaHUHT IKaJacH TaXxpuba lapodTiapura
AKHH OyJarad wapouTaapAa Oenrnjadrad OYJHIUK LAPT, SbHH
ac606aapHAHT KOHMALIMINM, THIeJHHHI HCCHKJHK H3OIALMSCH Ba
Gowkanap 6up Xua 6yanin kepak. Ly nykran Hasapaan Tepmonapa-
HUHF WIKaJacCHHY T03a MOMJaJapHHHT CYWOKJaHHW (€KW KaHHall)
HyKTanmapu 6yiiudya rpagynpaanand. by xonaa cylok/aaHull XapopaTH
Ma'bayM 6yJraH To3a MOXNAJAapHHHT COBUII 3rpujapuian. poinana-
HHLI Kepak.

Karrd aHHKJAHK Tana6 KUIMalAuraH HlUJap yu4yH XapopaTaapHHHr
KHYMK opaJuFula NoreHuxanap ¢apkw OHaIaH XapopaT ypracuia
TYFpH MPONOPUHOHAJIINK . MaBXKyA, Ae6 Kabysn kuica Gynaad. YHaa
abcuuccanap YKku 6yiiuua To3a MOAAAJAPHHHI XaKMKHHA CYIOKJAHHL
XxapopaTJapuHH, opAuHaTanap yKu Gyinya smac, 6y MoasajapHHHT
KPHCTaJJIaHHIl MafTHAATH MHJUIHBOJILTMETPHHHI  KYpCaTHILJApH
Ky#innaau. OuauHras HyKraJapHH
TYFpu YH3HKKa TyTalUTHPHJICA, y ac-
600 KypcaTHLIIapUHH XapOpPaTHUHT
XaKHKHiA KuHMaTtjapura YTKasui
yuyH xu3mar Kuaaau (IX.7- pacm).

METIHUNE
\ocomvungpy, m8
)

CoBHW 3rpHAApHHH Ba TapKu6-
X0cca AHArpaMMajiapuH¥ Ty3Mil

Murmsbonem,
u

@"r-——__.____

|
!
I
1
H
/
Kavopern, °C
IX. 7- pacu. Tepmonapanu rpagyup-
Aall YH3IMACH:

Tosa meransn €ku Xap KaHza#
KOTHLIMAHHHI  COBHW  3TPHCHHH
ONHII Y4YyH yJap oJIoBra 4uiamiu

. MaTrepHaJdaaH sicaJqraH Turejara co-
T4 Ba Ty — A Ba B Monnanapuuur xakukui

CYIOKIaHHI XapopaTaapu; a Ba 6 —A Ba B JIHHalli Ba YHHHT yCTHIAaH KyKYHCH-
MOAAANAPHHHT  KPHCTAJMAHMIIHAATH MHAAHU- vV .
" BOILTMETPHHHT KYPCaTHWAAPH. " MOH KyMHp cemuianu (C)’IOJITHPHJI
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raH Merajl CHPTHHHHT OKCHIJAHMac/lHTH MaKcaiHaa) Ba Mydedb
neyusia CyIJITHPHAALH.

CyloK/laHraH MeTaJll COIMHTaH THTeJHH (COBHIU XapaéHH XKyda
Te3 60pMaC/AHTH YUYH) TepMOCTaTra XKORNAWTHPHIAAH (KYM XaMMOMH
&KH KATTapOK VJYaMJid THreJra) Ba THTeJra TepMonapa TyWHPHAAH.
TepMonapaHu XKolaalUTHPaéTraHAa YHUHT TalUKH KaBaTH THTeJHHHT
JAeBoOpJapHra Ba Tarura TerMac/lHrH Kepak, JIeKHH TepMonapa KaMnaa
1,5—2 ¢m raua MeTaJJIHUHT puura Tywn6 rypuuy wapt. llynaan cyur
THreap acbect Gunan GexkuTHaaad Ba xap 30 ceK Aa MHJAHBOJBT-
METPHHHT KypcaTulllapu é3u6 GopuaaiH.

Tosa MopjganapHHMHT KpHCTaJJaHHUIKM AaBOMHAa XapopaT Ba
MHJJIMBOJILTMETPHHHT KYpcaTHILapy y3rapMac 6y KoNUILH Kepak.
Kpnc*ra.n.naﬂum TaMoMm Oysranuia, XxapopaTHd sAHa GUp Hedya Mapra
ynual, Tepmonapa THreijaH YuKapuG onuHajW, GYHMHT ydyH 3ca
METANA AHA CYIOATUPUNAOU.

OBTEKTHKA XOCHJ KHJIYBYH OGuUHAp KoTHILMajgapia aBBaaam6op
KOMIIOHeHT1apaH GupH KpucTaJ/aHalu Ba Ha3apUH HyYKTaH Ha3apJaH
COBHII 3rPHCHJA COBHII TE3JHTHHHHI KaMaHHIIMra MoC KesJyBuYH yTa
IrPHJAHK Ky3aTHAWIIKM KepakK. JlekuH amanna (ailpuM Xoanapia)
HCCHKJHK y3aTHII WapouTaapd Tydalan yTa STPHIMKHMHT YpHHTa
XapopaTHHHr Y3rapu® OGopHIMAa KHYHK TyXTall Xocua Oyaand,
Ky3aTyBUH YHH 3BTeKTHKAa Ae6 KabGysa KUIHWH MyMKHH. LllyHHHr yuyH
6y epaa TaxpubaHn TYXTaTMaclaH, KOTHIIMAaJapHHHT XaMma
TapKu6Japy yUyH yMymuil 6yaran XxakuKH# 3BTeKTHK XapopaTra Moc
KeJYBUYM XapopaTraya yayallTapHH AABOM STTHPHIL JIO3UM.

Taxpuba oxdpuaa To3a MoAjajap .Ba OepuaraH TapKHOJH
KOTHIUMaJap y4yyH MHJJIHBOIbT (OpAHHATa YKH) — BaKT (abcuucca
yKH) KoOpAMHaTaJlapuia COBUII I3rpHAapH Ty3uJaiH. By xoana
maciutabuu 1 #B — 1 cm Ba 30 ¢ — | MM ra Moc Kuaub oaHIl KyJaai
6ynanu. Yusmara XaMMa HyKrafapHH KYHHII KepakK Ba yJapHH
GupnaluTHpMaciaH Typu6, Yn3Fuu épaaMuaa TaBcHPIIH HyKTaqaap (Jra
3rpUJIMK, TOPU3OHTaA KHCMAAp) Tondadaau. COBHIL SrpujapHHH OHp-
6upu’ GujaH KecHlIMaiaurad Kuaub >KoinaluTHpHLUI 3apyp.

A6cumuccanap §Kuga Xxapopataapud (1—2 rpagyc — 1 MM ra
TYFpH KeJyBYM MaciitaGaa) o6, rpayaspiall TYFPH UH3HFHHH LIy
Yu3MaHHMHT ¥3ura 4u3ras Kynaai. Fpayaupaaiu TYFPH YH3HFHHH YH3HLI
yuyH T03a MONAAJapHHHI KpPHCTaJJaHHIWHAATH (FOPH3OHTAN KHCM-
Jap) - MUIMBOVIBTMETD KYpcaTHILIapHAaH Ba MablyMOTHOMaJaH
MabayM GyaraH KpHCTaJJaHHLl XapopaT/aapHiaH ¢oinajsaHuJIalu.
OnuHrad HyKTaJapHH TYFPH UH3HKKa 6HleaUJTMpH6 ac606 Kypca-
THIUIaPHAaH (B napparu) XapopaTHHHT XaKHKHH Kuumamapnra .
yTHUIra XM3MaT KHJAYBUM YM3HK XOCHA KuauHaaH. Bynna ¢akar yra
3TPHJHK HYKTaJlapMHHHT Ba FOPH30HTAJ/l KHCMJIaPHHHT XapopaTiaprHu
aHHKJaW Kepak 6ynaju.

payaupaali TYFpH uYM3MFHAAH COBHLI 3TPHJAAPHHHHT TaBcHduH
HYKTaJlapura MoC KeJyBYH XapopaTjapHH Toflu6, oNMHraH HaTHXKa-
JIAapHU JKaABaJra TYyLUHPHJAALH.

CoBHLI 3TPHAAPHHH TY3HIU YYYH Y3H esthm ac6o6naH doiinana-
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M Kynail, MacajaaHd, TepMonapa Ounan O6upra GepuayBun Gup
vKTaJau 3nekTpon (Y¥3u é3yBun KCI1-4 Tnuaard) noreHUHOMeTPHH
“uNaTMIl MYMKHH. By epaa xaM TepMonapaHHHT COBYK NadBaHIH
epMocTaT/]aHMarai, YyHKH INTOTEHUHMOMETPHHHI cXeMacula Maxcyc
KOMIeHcallusisioBUn FaaTak 6Ynaau. By taiiku xapopar ysrapuilia-
puHHHI ac606 KypcaTHlUJapura KuJaéTraH TabCHPHHH KaMaHTHpa-
AM, ACT XapopaTtiapHy ya4yaliga GyHHHI aXaMHATH KaTtTa (MacanaH,
OpraHHK KOTHIUMaJapHH yprauuimiga). CoBull 3rpunapuia XyAdH
WyHJal KHAub Tacsmp./m HyKTaJap TOMUWJIaAH Ba CO3/1all YH3MACH €KH
MOC KeJYBYM TYFPH UH3HK TeHrjamacH (y=a-+bx) epnamnna
XapOpaTHHHI XaKHKHH KHAMaT/apura yTujaid.

OcoH cyloK/IaHyBUM CHCTEMa1apHH ypraﬂuuma (macanad, opraHuK
KOTHILUMaJapHH) TepMonapa YpHHra OAAMH TepMOMETP HULIAaTCa
Gynanu.

Taxpu6ana olnHras HaTHXKaJjapra acociaHub, TOMHAraH TaBCHD-
Ju HyKTaJapHuH 3rpuaap OuiaH Gupaawrtupub, xapopaT — TapKH6
KOOpAHHATAApHAA CYIOKJAHHIU AuarpaMMacH Ty3ujaiau (KoTHLIMAa-
JIapHHHT TapKu6JapH MabiyM).

KpucrannaHyil XapopaTd — TapkH6 KOOPAMHATJIApDHAA XOJAaT
axarpaMMacHHH Ty3Hill TOMILIHPHKKA KHpalH.

Xucobor Hamymacu

1. Viuaunap natuxkacu (ra;TbBAHOMETPHMHT EXKHM TEPMOMETPHUHT xypéarmnnapu — BaKT):

Koruummmur TapTHGu Ba TApKMOM J
1 2 3 4 S

.

2. [IuarpaMMaRH TY3WI YYyH OJIMHTAH HATHXAJAp;

* Kpucrauanvnmmsr 60pumy (taBcuduni HyKTanap)

m* Tapku6 %, KPHUCTAIAHHITHHHT 60m.‘vmmm4 KPHCTAJVIRHUIIHHMKEL OXMPH

ac6oGumnr | Xapopat, "C | gacGofmmnr | xapopar, °C
K¥pcaTMILIapH KypcaTumnapu
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Y4 KOMITOHEHTJIM CUCTEMAJIAPJIATH
FETEPOI'EH MYBO3AHATJ/IAP

X 606. YEKJIH APAJIAIIYBYH CYIOKJIHUKJIAP
X.1. TAPKHBJIAPHH H®OJANALI YCYJJIAPH

WKKH KOMIIOHEHT/IM CHCTEMAJIapiaH Y4 KOMIOHEHT/JH CHCTeMa-
Japra yTaéTraHja BYXy/[ra KeJaraH XoJlaTHH Honafalll yyyH siHTH
yCyJl KHPUTHIL 3apypaTH naiao 6ynany. Y4 KOMIIOHEHTIH CHCTEMaHHHT
TYJHK XOJIaT AMArPaMMAacCHHH TY3HII Y4yH TYpPTTa KOOPAHHAT YKJapu
tanab KuiuHau [p, T, X; Ba X9, uyHKH Xa=1— (X4 X2)]. Pakar
6ocuM E€KH XapopaTHHHI Y3rapMmacjurd OujaH yerapaJ/laHraH lapo-
MTJIAD yY4 KOMIIOHEHT/IH CHCTEeMaJapHH peaj y4 VuJaMiaH IHaKJ
cudaruia ubopajamira uMKoH Gepaau. ByHpaii cucremanu Te-
Kucaukia wdonanall ydyH 60cMM XaM, XxapopaT XaM y3arapMmacjuru
lapr. : ¢

CucteMa TapkKHOHHH MOJsAp OAW
KUCMJ1apAaH TallKapH Macca 6KH '  a’

XaXM KHcMJaap OusaH udonanaiu a2 28

MYMKHH OV/raH y4jJaM4y cicTeMa- / ‘
HuHr tapku6uuu I'n66c éku Pose- / a
GomJiapHHHr yubypuak AHarpam- - »/0'4 Qﬁ\€
Macd Oujad udopanall KyJah /

(X.1- pacm). Mkkala xonaa XaM %7 04
TeHr TapadJii yu6ypuaKHHHT yuja- 8/

px To3a A, B Ba C Mojaajapra moc a8 2
Kejaanu. YuGypyaKHWHT TOMOHJA- .
puaaru HyKranap A—B, A—CBa g c’ 0
B — C MKKH KOMIIOHEHTJIH CHCTEeMa- Al 0 Q¢ 04 06 08 ,/05
JapHUHT TapkubsaapuHu udoxa- X

nafigu. Y46ypyaKHHHT HYHAArd : .

xap 6Hp HyKTa qu]anH CHCTEeMA- X l-pacu. n66c — PCBCGOMHHHF y'le-
" HUHT TapKHOHHH uonanains. Ko- 4akau Tapku6 amarpammacu. -
opAMHATa TYPH TOMOHJApra mapajuies paBHIUAa TEHI OpaJaHKAapiaH
yTRasunanu. Macanan, K Hykra OuiaH TaBcH(JaHYBUYM yuJaM4H
apasjaiuMaHuHr Tapkubu I'n66c éku PoseGom ycyanapu €pramuia
TONHUJA IH. )

I'u66¢ ycyanaa K Hykragan yu6yp4akKHMHr Xap Kaidcn Ka, Kb Ba
Kc ToMmonJslapura nepneHAMKyaspJap TyluHpaiand. by kecMasiapHuHT
HAHFHHIMCH TeHI TOMOHJH yuOypyakHHUHI GaNlaHIJNUIHTa_ TeHr. YuTa
KOMIIOHeHT/aplaH Xap GWPHHUHT cHCTeManard TapkuOura K HyKraHu
yuGypuyaKHHHT TerHUUIH UYYKKHCHIa SIKHHJIHK JAapaXacd OunaH
Gearuaanany. by Makcaana yubypuyakuuHr 6ananiHIHHA OUpra TeHr
ne6 KaGys KunvHanu. Bynaa A KOMIOHEHTHHHT Mosip KueMu Ka nep-
NeHAUKYJAAPHUHT yubypuak GajaHmjurura HHuc6aTHra TeHr G¥ianu.
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Xyaad wy ycya OunaH KoAraH KOMMNOHEHTJaPHHHT KHCMJapH
ronuaanau; X.1- pacmaa: X,=0,6; Xz;=0,1 Ba X.=0,3.

"CucreMma tapkub6uin Pose6om 6yiinua Tomuiu yuyH K HykragaH
yu6ypuaK TOMOHJapHra napaJjjen 4u3ukJjap ytkasuaamu: Ka’, Kb’
Ba K¢’. By KecMajlapHHHI' HHFHHAHCH TEHT TOMOHJH YYOGYpYaKHHHT
TOMOHHra TeHr 6yaaan. YHAa A KOMMOHEHTHHHr Moasap KHCMH Ka’
KecMaHUHr yu6ypuak TOMOHHTa HUC6AaTH GuiaH udponananany. Koarax
MOLIAaJIADHHHT MOJAP KHCMJIapH XaM XyAAd InyHAail upofanaHaiH:
Ka’ kecmacura X 4=0,6 moc kenaau; Kb’ ra Xz=0,1 Ba K¢’ ra X =
=0,3 Moc kenaaun. KypuHu6 Typnbanku, TapkubaapHu HpolasalllHUHT
HKKaJla yCYJH XaM KOMIOHEHTJAapHUHI y3apo GHp Xua HucGaTia
6yauwmaapura o1u6 kenanm.

CH3 COOH MopianapHuHr y4 KOMIOHEHT-

w JH cHCTeMaJapaard y3apo 3pys-

YaHJWK [HarpamMmajapy TypJH-

‘TyMaHJauK GWJlaH axpaau6 Typa-
au.

Y4 KOMNOHEHTAAaH HKKHTacH
y3apo 4ek/n 3pyBUAHIHKKA 3ra
6yaraH cucreMaHH Kypub uHKa-
Mmus3. H,O— CHCIl; —
CH3COOH (X.2- pacm) cucrema-
CHAa AACTNaGKH HKKH KOMIIOHEHT
amajana y3apo 3puUMaidd, CyB
CHpKa KHcJloTa OHJIaH Ba CHpPKa

0 20 40 60 80 100 gucnora xn0podopM GuaH ueK-
CHCZs — #0 #20  cus apanawanu. H.0— CHCls
X. 2-pacu. Y4 xomnowentaw xaopo- HKKH KOMIIOHEHTJIH TeTepOreH CHC-
¢dopm —'cyB — cupKka Kuciora CHcTema- TeMara YUMH4YH  KOMITOHEHT —

cn. CH3COOH HuHr Kywuaniiy y3a-
PO 3pYBYAH/JHKHH OWHpPaAH, 6y 3Ca KOHLUEHTPALHAJAapPHHHT alpum
KHCMHU/1a yuaJ/la KOMIOHEHTHHHT TYJa apaJallliiinra ol1u6 Kesaau*.

X.2- pacMaa KeATHpHAraH Hogasaap (a—a’ Ba GolliKa) MyBO3aHaT
t)Jyﬂamllarm 3puTManap Tapku6Gura »xaBob6 O6epyBYd HyKTaJapHH
Hpaawtapaau. Hosanap yubypuak TOMOHHIa NapaJjiiest 3Mac, UyHKH
y3apo 4eK/JH apaJallyBYH HKKH KOMIIOHEHTJH cHCTeMara KyLIWJaraH
MoAja cyioK ¢da3anap opacHia TypJHuya TaKCHMJAaHalH.

Xap 6up OGupraaukila MaBxyj G6yaraH (asajJapHHHT MHKIODH
yubyp4yaK JHarpaMmaJiapura TYFPH KeJdyBuH MNUILNAHT KOHAACHIAAH
TonuaaaH. YuJaMud CHCTeMaHMHI yMyMHH Tapkubu P HyKra OusaH,
MyBO3aHaTAaru Cylok (asanapHUHr Tapkubaapu 3ca a Ba a’ GuaaH
Gepuarad G6YJcHH.

Yuaa:

TapKHOAH IPHTMAHHHI MHKZAO, Pa’ o
a’ PKH pH Kaopy __ Pa’ 6y.na)1u.
a’ TapkHGAH IPHTMAHHHF MHKAOPH Pa

* UKku Moala Y3apo 3pYyBUAHJHTHHHHI YYHHUH GHP MOLRa TabCHPHAA OPTHUIH
«BCa/MBaHHe», KAMAHHIUA 3Ca «Bhica/MBaHHe» 1e6 HOMJaHraH.
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X.2. HWIHHHT BA)XAPHJIUIIH

Y4 KOMIIOHEHTJIM cuCTeMada ¥3apo 3pyBUaHAHK AHarpaMMacHHH
Ty3ull yuyH Gepu/IraH WKKH KOMIOHEHTVIH apaJialuMara GlopeTKalaH
YYAHUH KOMIIOHEHT Tomuuaab (XyAdH TUTpJaraHiek) KyHuaanu.
YMymMHi Xouaa yd xua Taxpuba KHJAMHHUIM 3apyp, yaapla yu
KOMIIOHEHTJIM CHCTEMaHM XOCHJ KUJAYBYH HKKH KOMIOHEHTJM apa-
JalwiMajnap HasB6atu OunaH GolllaHFM4 apanauima 6Yiau6 xusMart
Kanaaunap. MKKuHuM (pasaHUHT Xocua OYJHIIK (KaBaTJaHUIUHH)
apanalIMaHHHT JIOHKAJAHULIW OPKAJIH TOMUAaAd. Arap KaBaT/JaHHLI
KOHLeHTpaUMsiJapHHHT ¢aKaT derapasiaHraH coXacuIa MaBXy[I
6ysca, apaJjaiuMa TOMOreH XOJIra KeJryH4da YYMHUH CYIOKJIHKHH
TOMUYHJ/IATHIIHH 1aBOM 3TTHPHL JI03UM (nofiKaHHHT uyxmmum) Hxkkn
KOMITOHEHTJIH apajlaliMaHHHT TapKUGHHM Ba KYWHJITaH YYUHUYH
KOMITIQHEHTHHHI MUKIOPHHM OHJATaH Xoa1da, Y4 KOMIIOHEHTJH apa-
JaUIMaHHHT KaBaTJaHHWIAAH OJIJHHTH TapKubOH XucobaaHamH.

dakaT HKKHTa MoadacH 6up-6upuia amaJjiia 3pHManAuraH yu
KOMIIOHEHTJIH CHCTeMaJlap YpraHunaérrania, HKKH KaTop Taxpubanap
yTKasulll 3apyp (/JekuH OHDP KaTopu Ou/aaH XaM uerapajaHuul
MYMKHH). DolunaHFHY HKKH KOMIOHEHTJH . apaJjaiiMa cHdaTHaa
XoXJaraH 4eKCH3 apaJjallyByH CYIOKJAHK/Iap XKydTHiaH ¢oijanaHn-
Aaju. . Bowsnanruy 3puTMajap WyHAaH TaHépaaHadukH, OyHAa
YUHHYH KOMMOHeHT OunaH apaJjalimaiiurad MoAJaAaH YeKCH3
SpHiiAHraH MoAfara YTHIIAA yAapPHHHT KOHLEHTpalusaapH acTa-CeKHH
Oup-6upura sikuHjaawu6 Gopcuu. Macanan, CHCl3 — CH3;COOH —
H2O cucremann §ypranaérranga GownaHrdy apagaiuMa cudatuia
CHCI3 — CH3COOH -éku CH3COOH — H:0 cucreManapudd oy
MyMKHH. BUpHHYH Xonaa apasawmmara HO Kyummuaann, HKKHHYKHCHIA
aca — CHCl;. KaBaTnaHull coxacuHu derapajaiAuraH SFPHHHHC
KYPHHUIUMHH aHHK OHAHW Yy4yyH KyHAuaaru TtapkHGaaru OGuHap
apanammanapun Ta#épaaw Makcaara Mysoduk, % (Moab)aapaa: -

CHy COOH 20 40 50 60 70 75 8 8 90
H,0 80 60 50 4 30 25 2 15 10
CH;COOH 20 40 60 70 75 8 8 90 95
CHCly 80 60 40 30 25 20 .15 10 5

Arap CH3COOH wuunr 70—90 % opasurugaru GoOULIaHFHY
apaJjaliMajapd COHM KaMpOK OJHHCA, T03a MOAZAa TOMOH THK
KS"TapPlJl‘aéTI‘aH aXXpaTyBY{ UM3HK LIOXH eTapJ/H Aapa’kaja HLioHapJH
TacBUpJaHMa#aH.

V3apo 6up-6upuna SpHHIHTaH opraHuk Moadanapaan 10 cm®
XaxXMau OWHap spuTManap (KOMKOFH sAXWH GepkujaluraH Koiba-
JMlapAa) TaiépnaHaad. By apuTManapHUHr COHY Ba KOHUEHTpalus/IapH
I0KOpHAa KypcaTu/rad Wapraapra *)asob Gepulid Kepak.JpHTManap
J0MKa XOCHI GyaryHua cys Ou/aH THTpJaHaau. AHPUM Xonnapaa
GYHHHT YYyH OHD-HKKH TOMYH CyB KH(os Kunaagd. CHCTEMAHHHT
KaBaT/JaHHILHHHT GOLIAHUIINIA MOC KelyBYM TapkubuHH Xucobiab,
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yHH yubGypyakau aMarpammara Kyiuaaau. Hykranapuu 6upaaurupu6,
6up Tapaduaa rereporeH Ba HKKMHYH Tapaduaa TroMoreH coxa
JKOAJauIraH 3rpH YU3HK OJNHHAIH.

¥3apo uekan 3pyBUaH yu KOMIOHEHTJH CHCTEMaJapHHHI Xoaat ,
AnarpamMmaJlapuHy Ty3HUl TONIIHPHKKA KHPHTHAAIH.

XucoGor namMyHack
1. Xapopar, . ..°C
2. Texunspuna&TraH MOJIANAPHMHT XOCCANAPH.

\
3 Monsp 8
Momma Monsp macca, M 3uwmx p, 2/cM v=M/p, c.:?;m
A
B
C.
3. Taxpu6a naTvxanapu:
Taptu6 Komnonesr mnmopv.l M P Monsp xucmnap
Ne HUPHHMCH
B C A B Lo}
exd | momn | cxd | monn | cM3 | xons

XI 606. TAKCUMJOAHHLI KOHYHH

XLi. TAKCHMJIAHHII KO3®PHUHEHTH

CHCIl3; — HoO — CH3COOH cucremacunaru y3apo spuMmaiiauras
CHCIl; Ba H,0 apanauimacdra KWUCJOTAHHHT KYIIMJHIIA YJapHHHT
roMoreH cucremard Kajap Y3apo 3pyBUAH/HTHHHHI OWIKIIKTa OJHO
kenagu (X.2- pacm). Kymmaran CH3;COOH nkkura cywok ¢asa
opacHla TeHF TaKCHMMJaHMaiAd (MyBO3aHaTZard 3PHUTMAaJapHH
60Fna6 TypyBuH HofaJlap yubypyaKkHHHT TOMOHHTA NapaJijie 3Mac).

KeaTHpuaran Mucon TaKcuMaQHuu KOHYHU -1e6 aTaarah yMyMHH
KOHYHHUSATHHHI XyCyCHH XOIMAHD. By KOHyHHHHI MabHOCH LIYHAAKH,
MKKHTa y3apo 3pdMaiiiurad ék1 y3apo-YeKau 3pyBYH CYIOKJHK/AapAaH
u6opaT cucTemMara KyWHJIraH Moina, HKKWTa (pa3a ypracuia aiHH
XapopaTia aHMK 6up y3rapmac HucbaTaa TakcHMJaHaad. CHcrema-
HHHI MYyBO3aHaT XolaTHHH TasBcudJoBuM ywly KOHYH KyHuparuua
KeATHPUO YHKAPUJIMILUH MYMKHH.

Mabaymku (Il 606) uxkkura MyBosaHaT XoiatHaard (asanapia
Koiaawray 6up Xua MOAAa apHHHT KHMEBHI MOTEHUHAANapH XaM OUp
Xua1 6yauiuy kepak. [demak, [(11.26) — TeHraamara kapadr], arap
| ¢asana ypraHunaérraH MoARaHHHT KMMEBHH MOTEHIHAJH
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wi=n"+ RTIna,, 11 dasana sca p/'=p®"+ RTIna! 6yaca, ynaa

p¥' + RTIna! = p' + RTIng!

I
' —u' =RtIn(a}/a]")
Ba : ,- .
: .
% o__ ol
In—r = (; —u; )/RT.
(]

Bepusaran xapoparaa MoaaHHHT CTaHAa PT KHMéBHﬁ‘ NOoTeHLHAaJH

u?=const Ba u?';ép,?" GS'IJlraHH yuyH

ln(a}/a}l) ——Ap, /RT =const

al/al' =exp( ud/RT) =k | (Xl.l)

6y epiaa k — rakcumaanuw Kosgduyuenru.
Cylontupusaral spuTMajapiard TaKCHMJIaHUU Ko3(PPHLUHEHTHHH
Xxpcobalujla aKTHBJAHKAADHHHT HHcOaTH YPHUTA 3PHTaH MOIJMAHHHT

HKKa/la (pasalard Monsip KuCMJaapunudr HucOGatu (X)/X'=k) &ku
KOHLleHTpaluaJapHUHT HucGaTHAaH ¢ofifajJaHHLIl MYMKHH:

\ el =t | - (X12)
- Kam »3pyBYaH MOAJAHHHT TYHHHATaH 3PHTMACH CYIOJITHPHITAH
.6yfaguy Ba TaXxMHHaH MyTJaK (u4deas) 3IPHTMaJap KOHyHJapHra
6yiicynaau. By Xonrapaa TaKCHMJAaHHLI Koatptpnuuemu 3pyBYaHJIUK-
Jap opKaJd, sibHH ymIGy XapopaTAarW TYHMHraH 3PHTMaJIapHUHT
KOHUEHTpaUHsAapy opKaJH udoalaHHIIH MyMKHH:

) si/s}1=k

Kypcatuaran oaauit myHocabGatiap (aKaTriHa 3pHTHJIAETraH
Moina xap Gup MyBosaHaTAarn ¢asanapia GHP XHJ MOJEKYJsp
Xxonatia GyiaraHgardHa TYFPHIHP.

IpHTHIraH MoleKyJaJap XoIaTHHHHT Y3rapulld CHCTEMaHHHT
6upop Oup (asacuaa Ky3aTHAraH TaKAHpAA XaM TaKCHMJaHHII
KOHYHH GaxkapunMaiay. OpHTManard - MoleKy/laJapHyHr GyHAail
y3rapuijiapura MUCQJ KHJIHO 3DUraH MOAAAHHHT JHCCOLHIAHKILN €KH
acCOLMNAHHIIMHN KypcaTHIl MyMKHH. ByHaa Mypakka6 MyBo3aHar
ypHaTuiaau: Gup tapadpar xap 6up (a3a yerapacuia onaui Ba
accollu/aHraH MoseKynagaap €k nonsaap ypracuia, 6oka Tapadaas
' CHCTEMaHHHI XaMMa (pasajapu opacufa KaHaadaup HucGaTaapaa
TaKCHMJaHraH Oup Xua 3appadaniap Yypracugard MyBo3aHaTJiap.
TaKcuMaaHuIl KO3(PPHLRHEHTHHH TeKmnpu.naéTaH MOL/a KOHUEHTpa-
uHsACH GHJiaH 60FJIOBYH TEHIJIaMaJapHH olumn ¢ukpaaliap épaamuaa
KeJTHpUG YHKapHJIAIH.
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¢
X1.2. TEKWIHPHJIAETTAR MOAAAHUHT ®A3AJIAPIATH
XOJIATH BA TAKCHMJIAHHLI KOHYHH

Tekwnpunaérran Mmonaa (HA Kyycus Kucnord) Kyluaard TeHrJa-
manap 6Vitnua | pasana (cys) auccounsnavanu Ba Il dpasana (6enson)
aCCOUHJIAHAH: -

HA+H:0 = A~ +H30* Ba nHA = (HA)..

Bearunaumnap KApHTaMH3: [AUCCOUHJAHHLI Ba AaCCOUHJAHHUI
lapaxkajapH o Ba B, KOHUEHTpaUusi KoHcTaHTanapu K, Ba K, | Ba
Il ¢pasanap yuyH KOHUeHTpallHsi KOHCTaHTaJlapPHHH .

Kpe= (ac")?/ (1 —a) ' : (X1.3)
Ko=pc"/nfc" (1 —p)T" (X1.4)

KYPHHHIIHAA é3aMH3.
By epna

C[(l -a) =.(acl) 2/l<1mc Ba C”(l '_B) = (ﬁc“/nKac) e

JHCCOLMJaHMaraH Ba acCOUHJaHMaraH KHCJAOTaJJAPHHHI KOHHEHTPA-
LHsIIapH. )

Bup xun Monekyasap xolatAa 6yaraH Tytaln ¢a3anaprari
3appauajap MyBO3aHaTAH TaKCHMJaHraH wiapoutia 6y.aajid, YHUHT
k KOHCTaHTacH

Cl(l—a) _ (acl)‘.’(nK‘w)l/n

C"(l—ﬂ) KMc(ﬂC”)I/”

(XL5)

By TeHrnamasa a=t1—f, 4yHkH o Ba B Jap Typau ¢asanapra
TErH UM, .

(XI.5) TeHrnamanu amanpa Kyaaa6 6YaMafiin, YYHKH y XKyjaa Kyn
HOMA'bJyM Y3rapyBud KaTTa/JHKJIapHH ¥3 HYHra onazxd. Homabaym
y3arapyBUHJIapHUHI COHHHH 06ab3H TaXMUHJAPHH KHPHTHL OpKAJH
KaMaHTHPHIU MYMKHH.

I. IT ¢pasana accounyaHHIUHUHT HYKJAUTH:

k=c'(1—a)/c" _ (X1.6)

ByHaan auccounnanmaran HA monekynanapHuHr cys dasacugard
KOHUEHTpaLHsACH ‘

~ - =k - (XL7)
B4 :
a=1—ke'/c" (X1.8)
Bouika tapadaan [(XI1.3) Ba (X1.7) TeHrJIaMaJlapfa KapaHr]:
K () /¢ (1 — ) = (ac')*/ ke
Ba |
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1§ '
Jluc \/L‘ \/—Km“-k ) (XIg)

(c])2 ¢
(X1.8) Ba (X1.9) tenrnamasapHHHr YHr TapadaaprHd TeHIJAWTH-

‘/? -1 <—k ") (XL.10)

4 \/ Kyuck 4

pu6

Hu onamus, 6ynpan \/c''/c! Ba ¢"/c' nap opacuna uusHkan Goria-
_ uum Keau6 ynkaau. OpauHaTa YKuaa KecuaraH kecma (K,.k) ~'?

ra, KHSJHK GypuaruHHHr TaHredcu sca (k/K,,)'/? ra Tenr.

IL.I1 ¢pasana accouuNaHHIIHHAT Ky3aTHJAMAC/AUrH Ba CyB 3pHTMa-
cua amanjga TYJAHK AHCCOUMJAHHIIHHHF  (KyWIH  3JEKTPOJIHT,
a—1) MaBXyaadrn. TaKCHMIaHHIF KOHYHHHH KeJTHPHG uHKapa-
€TraHila SPUTHAraH GUHAD 3JEKTPOIHTHHT CyB (pasacuuard KHMEBHH
noreHuua s ymly xonja Kyiugard KypuHullza Gepuanila Kepak:

w=n% +RTina', +p% +RTIna'_ =7 +RTin(al,)>

Bynna i — Komnonentaunr 1 Ba Il tdasanapaary KuMmésuil

NOTEHUHAJIaPHHUHT TEHIVIHFHAAH ' :
1,2 I 1

(@.)?  (chyy)?

aIl C"y"

= exp(Ap’/RT) =

3KaHJAHrH Keaub ynKanu.

OpraHHK 3pHTYBYHAAa AHCCOLHJIAHMaraH MoJieKyJaapHHHT aKTHB-
JHK Koa(bgmuueu-mun yi==1, wyHHHr1eK, OUHAD 3JEKTPOIHT yUyH
¢+ =c¢ Aeb xucobnab,

/e =k10)? : (XL.11)

HH KeaTHpub YHKapaMH3.
Kyaa cywoatupuiaran coxaiga y'.~1 6yau6, Takcumaauum Kony-

HHU
(/e = B (XL.12)

KYPUHHHUILrA KeJalu.
y', Hm Taxpuba opkaau auuknawga (XL.1l) Tenrnamanau

oipanannm Mymkuu. Hly Makcaana yui6y TeHrjiaMaHu
y y yuwoy
Vel 1eh= () =172, (X1.13)

KYpHHuIUKAa €3ull MaKcaara MyBoduxaup.

V' /e uu ¢'==0 ra skcrpanonsums kuau6, (k') '

KOHCTaHTa -
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CHHH aHWKMall MymkuH, 6y epaa y',=1. (k') ~"2Ba’ \/c"/c' nap-
HUM GuraH XOuAa, Xap KaHuaail ¢! KOHueTpalusi YYyH y', HH XHCOG-
Aadguaap.

III. CyB KaBaTHaa [MCCOLMJAHHLIHMHT Ky3aTHJMACJHHTH Ba

opraHHK )asaja MojeKyJaJapHHHT acCOLHJIaHHIIH — JAHMepJiaHHIIH
(n=2 6yaraupa):

k=c'/c"(1—B). (X1.14)

AccounaslaHMarai MolleKyJlaJapHHHT KOHIEHTPaUHSICH
cha=c"(1—p)=c'/k. (X1.15)

ra TeHl.
(X1.4) TenraamanaH ﬁc"/2=cl(’HA,2=K,,t(c,'.}A)2 SKAHJHUTH  KeJauG
YHKAH.
Taxpubaa aHuK/JIaHYyBUH OpraHuk ¢a3ajart MOLAAHHHT YMyMHH
KOHLEHTPALHsACH acColMJlaHMaraH Ba AHMepJlaHraH MoJeKyJaJjap
KOHLEHTPaUHsapHHUHT AUFHHIHCHIA TEHTANp:

u_ 1 u I o2
¢ =eya+2¢may, = cat+2K,c(cHa) ™

Arap 3HAM aHaMMTHK paBHILJA aHHKJaHYBYH ¢!l Ba ¢! KOHIIEHTPaA-
UHsAnapHUHT HUcOaTuHK oicak Ba (X1.15) TeHrnamanan ¢oinanancak,
cll/¢! HucOGATHHHT ¢! ra YM3HKJIH GOFIUKJHTHHH OJaMH3:

C” 1 2K

r = _k;‘.c'. (X1.16)
c

OpanHarta YKHla KeCHJaJuraH KecMa TaKCHMJaHHL Ko3(hdHLH-
eHTHra TecKapu KaTTaJHK: TYFPH YH3HKHHHT KHSIJIATH aCCOLMJIaHHIL
KOHCTAHTaCHHU TOMHLIra HMKOH Gepais.

IV. Bup BaKTHHHI ¥3uja Mo/IeKyJaaJapHHHI OpPraHHK KaBaTia
JUMepJaHHIUM Ba CyB KaBaTHia KHCMaH Auccouunanuiiu. By xomna
(XI.16) Tenrnamara KyHumaru:

) |
+ 2R 11— XL

k2

! 1

dl—a) & .
KYpuHHIIMAA €3usalu.
Dpurad MOMLAHHHT JHCCOUMJAHKHII Aapaxacu K, AaH Xucob.1ab
TOMUAHIUH €KW a/loXuAa Taxpubada aHHKJaHUUIH Kepak.
V. CyB ¢pasacuja AMCCOLHNAHULIHHHT Ky3aTHIMAaCAHTH Ba OPraHUK
tdasagza Tyna aumepaanuw (B—-1); yHaa

P N . B L. b
) T SR

Ba

& ek V=K (XL18)

\/Cu
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X1.3. 3KCTPAKILMSJIAL -

TakcuMAaHHII KOHYHHHH 3KCTPaKlUusaailula, sbHH 3pural Moaja-
HM Ly MOAZA 3DHTHJITAH SDHTYBUM OusiaH apanaliMaiiurad Ba
wy Guian Gupra akpatu6 ONMHHLIK Kepak OYy/araH MOAJaHH LIy
spuTyBuMra HHc6aTaH KYNpOK MHKIOpAa 3PHTAAHTaH 3IPHUTYBUH
épaaMHia 3puTMafaH axpaTub oMMILAA KeHr KyalaHdaaid. Kynraua
opraHMk MopAanap yuyH OyHAali 3puTyBYu cudaTuja AWSTHA 3¢HD,
aHOpraHMK MOAJafap ydyH 3ca CyB HilaTuAagd. AxpaTtub ofuil
JApaKaCHHU OLWHPHIL YUYH 3KCTPaKUHMAJaHYBYH MOLAAHU HKKaJja
¢azana MaBxyn O6yjaraH Mo/iekyJfp XoaaTra YTKa3ull MaKcaiara
MyBoduK. MacasaH, KyucH3 opraHMK KHCJIOTaHH aXpaTuO oMl yuyH
MHHepaJ KMCJAOTa KyuwHil Hyjan OHAaH YHHHT JHCCOUMJAHHLI
JapaXaCcHHH KaMalTHpull ¢oifand, Oynla OPraHHK KHCIOTaHHHT
AMCCOUMMAHMAraH - MoJieKylanapy TYaapoK axkpatuiaid. OpraHuk
MOZaJlapHUHT CYBJATH 3DYBUYAHJUIH Ty3Jap HIUITHPOKKHAA Ce3HJIaPJH
nacasau (BeicanuBaHue), 6YHIAH TY/NapOK axKpaTHIl MaKcaaula XaM
KeHr ¢doHAanaHUIaLN.

DKCTpaKUMANOBYY MOLJAHUHT Oup Heuya yJaylllMga KeTMa-Ker
aXXpaTHO OMHHHIIHHH TabMHHJALIHAHT (POANEJIH 3KAHJIMIHHH OCOH
KypcaTuill MyMKHH. XaKuKaTian, arap V am® sputmana (I dpasa) v am®
AaH SKCTPAareHTHUHT (aXKpaTHUl YyuyH HIWIATHJIYBYH SPHUTYBUH)
n yaywu opkaau axpaTtuaulin kepak 6yaran (11 ¢asa) go r morna |
6yJaca’ Ba TaKcuMjahulll kKo3dduliment k ra Tedr Gynaca, yHaa
GUpHHYM MapTa 3KCTpakUusiiaraHjas CyHr a3puTMaja g r aKpaTujima-
raH MoiAa KolaAd, 3KCTPaKT (a)KpaTu/aran mopaia) ra sca (go—
—~g1) T MoAla yTaiM, A'bHH

,cl g./M|V

k
M (8o—g)) /M

Ba

RV
68 kv

HKKuHYH MapTa 3KCTpaKuusJarafnjaH KedHH 3puTMala g2
r apaTHJMaraH MoAAa KOJIalH, KCTPAKTra 3ca (gi—gz) T MoAla
yTamu, s'bHH .
g/V gy KV RV 2
k= = P G=8is ey = 8o\ oy
(81—g)v, V(g —g,) . v+ v+kV

n Maprta 3KCTpakuHsularanjaH CS”HI‘ 3puTMala axXpaTujamaraH
MoadaldaH : .

)

RV \ -
g"=g"(m (X1.19)

(2) xKonaau Ba xamMacu 6Jau0 g=go— g T AXKPATHITaH 6ynaau:

-l )] o0
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Xyaad 1wy XaXmaaru (nv) 3puTyBuH 6unaH Oup Mapra
SKCTPaKUHs/IaraHiaH KeiiMH aXKpaTuJaMai KoiraH KHCM (e):

Gnv=_gokV/(nv+kV). (X1.21)

(X1.19) Ba (X1.21) napHUHT aHANH3UAAH Gny >> gn IKAHJIHUTH KeAHO
yukaay (X1.5 6Yyaumaard 4-tonwMpHKKa KapaHr).

X1.4. HIULHHHT BAXXAPHJIHILH

Takcumaauuil Ko3ddruueHTHHY aHHKJALW

TakcumaaHul Ko3pPuUMeHTHHH Ta)kprbana KydHlar{ua aHHuK-

Aall  MYMKHH. Ya4oB konGacuia 9prauu.naé'rraﬂ KHCJ1OTaHHHT
TErUlIM 3PHTYBYMIAlH 3pHUTMacH Tai€paaHaan. CHpKa Ba XJOpHI
KucaoTasapd 6uaaH uiliaraHaa CyB 3puTyBUH O6Y/n06 Xu3MaT KHJalH;
GeH30, casulu/ Ba UIYHra VXilall KdcsoTanap Gu/ad Wiunarasja
sca, OpraHHK 3pHTYBUWJIAp HiuiaTHAaAk. ONHHTaH 3DHTMAHH KeTMa-
KeT cyoaTupub, saHa 6up Heua (2— 3) HLIYK 3pUTManap Tanep.naHazm
Ba yJap KOMKOKJM Kojibara Kyiu6 Kyiunaau. Xap Oup Taiépaanrat
3puTMajapra 6up Xua MHKAOPAATrH HKKHHYH PUTYBUHIAH COJNMHA/HM,
KostG6aHUHT OF3HHH énu6, 40—45 MuH n1aBoMKa YaHKaTHIadH, IUyHAaH
CYHT CYIOKJHKJIap TyJa KaBaTMaHTyHHra Kajaap THHY XoJdaTtia
Konaupuiaau (taxmuHad | coat). YalkaTuiraH BakTia KoNGaHHHT
KONKOFHHH ylilia6 TypHll JiO3WM Ba BaKTH-BaKTH OHJaH 3XTHETJIHK
6unaH 6up 03 ouub TypHJIalH.

KasaTnapra GyJyB BopoHKaJapH épramuia aXpaTuaaad (xamma
vilHM KonbBanapaa 3Mmac, Gajiki KONKOKJAH 6GY/iyB BOPOHKaJapHaa
o1u6 6opca xam 6yaaan). Xap 6up KaBataaH OHp HeyTadaH HaMyHa
ONHHAIH. Tutpaall ydyH HAMYHaJapHH onvlida 6y/Mll BOPOHKAJapH
ypHura nuneTkasapiaH QpoifanaHull MyMKHH. 5 cM? xaxmau nunerka
épnamuaa, CH;COOH Ba HCIl nap 6uaan umwaaranaa sca, 2 cM® am
nunetka OWJ1aH, OPraHHK KaBaTAarH CYIOKJIHKHH TOPTUO OJIMaciHK
MaKcajaHAa, axmémux 6uiiaH CyB KaBaTHAaH HaMyHa oIMHaAH. Arap
CyB KapaTu nacria 6y/ca, IOKOpHAard KaBaTlaH MHNETKara 3pHTMa
yTHOG KeTMAacJ/HMrH-yYyH NUNeTKaHWHI IOKOpHAard TellHTHHH 6GapMoK
6unaH GepKuTHNIAAH Ba WKKMHYH KYa GHIaH NHNETKAHHHT 3YJAHPH
HCHTHJIAAM Ba 3pHTMara fMHNeTka KolOaHUHI Tarura eTryHda
Tylwupunaau. By Xonaa nunerkaHuHr HYKAarH XaBO KH3HG KeHrasiu
Ba YHHHI HYMTa IOKOPHAArH CYIOKJAMKHMHT YTHWMra KapLIMJMK
KHJAAH.

AxpaTtub onMHraH HaMyHa THTpJaLll yYYH Kan6ara Ky#uaan, yHra
2—3 TomMuu uHAMKaTOp Ba ~20 cM® gucTuasanraH cys Kymnnanu Ba
NaOH 3putmacu 6unan THTpJaHaIH. Xyaan wyHgai #yn Ounas
opranuk KaBaTaaH XaM 5 cM® 1aH HaMyHaJap ONHHAAM BA KOMKOKJIH
Ko.ndanapra COVIMHALK, yJapra HHAMKATOP Ba ~20 cm® aucTHaNaHraH
CYB KyWwuJaaad, YyaikaTu/jali, KeHHH CyB KaBaTHaary ywby HHAMKa-
TOpra XocC paHr naijo 6y/iryHda Ba y Yalkartujranaa AyKoiManauras
XoJaTra KearyHd4a CekKHH-acTa TuTpJaaHaau. Tutpaawl Oup XHJA
HaTH)Xanap ONMHIYHHYA HKKHM-YUY MapTa TaKpopJaHagH.
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CylonTupuaran 3pHTManap GHAAH WUIaraHia THTPAAW y4yH
ONHHAETraH HAMYHAIAPHHHT XaXXMHHY 2—3 mapTa ommpHul ¢Goiaany.

Xap 6up KaBaTAarH TeKWHPHAAETIaH MOLAAHHHT KOHLEHTPaLHACH
KyiHaaru
G=—te ' (X1.22)
TeHrJ1ama GuaaH aHUKIaHa AN, Oy epia vy Ba vy THTPAALLIAR OJLLHHIH
Ba KeliMHTH GlopeTKala OMHHraH YI4OB (XaxKm).jap, cM®; v THTpAaW
YUYH OJIHHraH 3PHTMAHHHT XaXMH, CM%; ¢ — HIIKODHHHT KOHLEHTpPa-
uusicu, M.

OpraH¥K 3pHUTYBUMJAPHH TYTFaH XaMMa 3pHTMajap aJoxuia
konbara Ky#uaanu. HMw rtyrarannan cyur opraHuk SpuTyBYH CYB
KaBaTHaH aXpaTHJall, 2—3 wMmapra cyB OujaH I0BHIadH Ba
KOIMKJAp takKJaHyBYH Kosbara COJNHHaIH.

TakcuMaaHuL Ko3puLHeHTH IOKOpPHJary TeHTJamaJjap [(X1.2),
(X1.12) éxu -(X1.18)] Husr 6upu épmamuaa xucoOaaHalH, TYpJH
KOHUEHTPALUsANaD YUYH R HHHF ¥3rapMac KUHMATHHH aHHKJ/OBYH
TEHIJaMa TaHJa0.oNuHaIH.

OpraHuK 3pHTYBYHAArH KHCNOTAHWHI aCCOUMNAHMLI
KOHCTAHTACHHH aHHKJal

Ypranunaérran kucaoTaHuHr cyeaard 6up Heua (4—5 Ta)
pUTMacH (XyA4H aBBaJTrHAeK) TaH€psaHaiM, y/aap OPraHUK 3IPH-
TyBUYHJIap Gusiad Kywniaau Ba axiuiaab apanalTHpab, THHY xonarjia
KOJLAM puJia IH, CYHrpa aHa/lu3 KHJ/JWHAIH. Tampu6a HaTHKaJaapH
XKaasaara ésunanm. K, uu anukaau yuyd (X1.16) éku (XI. l7) TeHr-
JaMaJjapiaH ¢oHanaHHAaLH.

Ky4n 3aeKTpoIuTHHHT cyB (hasacupaard aKTHBJHK
K03 dHUHEHTHHH aHHKJAALI

CyB Ba OpraHuK KaBaTJapHH ofaTAarnya TaXJua (aHaJH3) KHJHO,
HaTHXKaJlapHu XKajaBaara HukkKauaad cyar, yaap (XL.11) — (XI1.13)
TeHFJIaMaJdapra acocaH HULIaHAa[H Ba 3KCTpanoisiuMsIaHaiH.

AkcTpakuHANall KapaEHHHU TEKIHHPHHI

MonnaHu 3KcTpakuusiiall TaHJAHFaH IPUTYBUMHUHT OHp Heua
yaylwiapu 6uaan oiu6 Gopuaaaun. Oxupru Mapra 3KCTpaKUusiIa-
raHfaH CYHr, 5puT™Maga Koira MOJUIaHHHT MHKJOPH THTpJall OpKaJik

anuknananu 8a (X1.20) TeHrnama épaaMuna TaKCHMJAHRI Koaddu-
UMEHTH EKH 3PHTaH MOLAAHHHT GOUIaHFUY MHKIOPH XHCOGMaHaLH.

Yavawaapuuur XaTONHKIAPHHH 6axonam

Takcnmaannil Ko3pGUUHEHTHHH aHUKAAIATH X3aTOIHKHH (X12)
TeHrjjamara acocaH

Ak Adh A o

k- K A

tdopmyanan xucobaaHamiH.
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TakcumaaHral MoANaHHHT KoHUeHTpauusich (X1.22) renraama
OpKaJii - aHHKJaHTraHd yUyH aHHKJAjarH XaToluK.

KOHIEHTpalHA yuyH i
Ag; 2Av Av Ac
Ut + _._‘_ Rt
Ci 02-—-01 v c

TaKCHMJAaHH LU Koaq)qmuuemu YUYH

Ak _ l+_ +£.+ 2A0"+Au+Ac

k ,,2_.,,1 c vy — c

Kypcam.nraﬂ ycya OunaH uuml 6axapuiraHia THTpJaall ydyH
OJIHHTAaH 3PUTMAHHHT XaXXMH v=>5 cm®. Tmp.nalu yuyH capd 6yaran
uuIKop spuTMacunuHr Xakmu 100 gan 1 cm® rava (Gownanruu
SPHTMAHHHT KOHLEHTpallHACHTa 6oFauK paBuiina) ysrapaau. Turp-
‘Jaul yuyH onataa 5—10 cM® HKop capdmaualm Bynna: :

Ak 2.0,1 0,1 -0.0001 2 0,1
& 10 Tt 0,1' tT5 ot
+% + 0’30101 ~ 0,10 abuu 10 %

AiipuM xonaapaa xatoiuk 25 % raua erapu. Hucbuit xatonapuu
KaMalTHPHILI y4yH THTP/IALl YUyH 3pUTMafaH KYIPOK MHKAOPAa OJIHLI
TaBcHsl KWJMHaIH, UYyHKH Oy Xoada TuTpJiaiura capgiaHaaurau
MILIKOpPHHHT xaxmu XaM yHYaJHK KaM OyiMaiiiu.

Tonwxpuxaap

1. MogaaHuHr apaJjamiMaiguraH -CylOKJUKJIap opachaard Tak-
CMMJIaHHW Ko3(hdulHeHTHHH (as3ajapHUHF Tapkubu O6yiuuYa aHUK-
JIaHr.

2. Takcnm/iaHuw KO3QOHUHEHTHHH 3KCTPaKUusiiaHaéTran dasa-
Jard Komjauk Gyiiuya aHUKJaHT.

3. JKCTpaKUMs/IaHYBYH MOLAAHHHT apuTManary 60LUJIaHFHl{ MHK-
JOPUHH aHHKJAHT.

4. KucnorauHHT OPraHHK 3pUTYBYHAATH aCCOLHIaHUII KOHCTAHTA-
CHHH aHHKJIAHT.

5. Cys ¢da3zacuaaru Ky4id 3/JeKTPOIHTHHHF aKTHBJIHK Ko3dduu-
€HTHHH aHHUKJIAHT.

XHcoboT HaMyHacH
. Xapopar ,... °C

2 DpuTMaNapHAHT TapKHOH ...
3. dpuTmanapHuur aHaausu, nukop (NaOH) Kouuempauuﬂcn MOJIb /1.
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Cys (opranux) xasatu

Turpram y94yH OIMH~ . . .
rag 3pumxam, 1- spurma 2- spurMa 3- apurma 4- 5purMa
Turpnamra capd 631- 1 1 1 1
rag MImMKOP XaXMHM,
cM3 v
2 2 2 2
3 3 3 3
¥praua Yprana Yprava " ypraua
KuCa0T8 KOBLIEHTPa-
TMACcH, MOIIB/ Nt

XL5. MALIKJIAP

I, 25°C. na cys Ba OGeH30n opaéuna TaKCHMJIaHran (eHOTHUHT MyBo3aHart
KOHLUEHTPaUUAAapH KyHHAA KeJTHPHATAH: :
- Cysaa c!, monb/a 0,1013 0,3660 0,5299
" Bensonsa cll, moan/a 0,279 ° 2978 6,487

Qenon cyspa MoHoMep Kypuunumpa 6§nanM. Yuuur GeH3onpar
JHMEP KYPHHHIUHHH KYpPCaTHHI. '

2. CyB Ba u3oaMuJ cnupty opacuza (25°C na) rakcumnanran LiCl’
HHHT MyBO3aHaT KoHleHTpalusiapu: ¢!==2,420 Ba ¢!1==0,0271 moav/a
aapra texr. LiCl Huur cysmard Ba u3oaMuJ CHMPTHIATH ypTaya HOH

aKTHBAHK KO3(pHUHeHTAAPH: yli =1,110Ba yLI: =0,392 napra TeHr.

Kaso6: k=253

3. CHpKa KHC/OTaHHHT CYB Ba XJ0podopM OpacHaard TaKCHMJIaHHW
kosgppuumenrunn xucobaaur. CH3;COOH mmar H,O (¢!) Ba CHCl;
(c!') naprars myposanaT KoHueHTpauusinapy s8a CH3;COOH suHr cysaaru
AKTHBJIHK KOIQOUUHEHTIAapH y KyHHda KeJNTHPHJIraH.

¢!, monb/n 0,405 1,118 2,056
M mons/a ‘ 0,0231 0.1351 0,3493
yCH3COOH (HQO }la) 0,962 . 0,885 0,805

b)K aBo6: ky,=28; CHCls aa — aumepaap.

4. Bpomuunr cys Ba CSp aap opacugard (20°C maru) TaKCHMAHHIL

Koapouuenru 0,0125 ra TeHr (k=cgﬁ’0/cg§:). Kyituparu xonafaapia

axpaTHO oanw yuys CS, HUHT KaHAAH XaXMu Tana6 Kuaunanu: 5.10° cn®
KOHLUEHTPaUAsiIK CYB pHTMacHiard GDOMHHHT XaMMacHAaH GHD Mapra
SKCTpakiusIab

a) 90,0 %; 6) 99,0 %; B) 99,9 % 6pom axpartuw yuyn? r) CSg HuHr
100 cm® yayluaaps 6u1aH 6pPOMHH SKCTpaKUHAAAranla, XyAAH B) Xoaaard
HaTyKara spuiunw yuyH Kanua CSp rana6 KunusHaan? ~

K aso6:a) 562 cm®_6) 6190 cm?; B) 62400 cm®; 1) vn ~ T00 cv’. ,

-
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3APSJTIAHT'AH 3APPAYAJIAP TYTIAH
CUCTEMAJIAPJJATH MYBO3AHAT

XII 606. AJIEKTP IOPHTYBYH KYUYJIAP
XIL1. 3JIEKTPOJ, MOTEHUHAJIMHHHT NAALO BYJIHIUK

3apsiananras 3appavaJiap TyTraH 3pHTMara TyWUHPHATaH MeTaJl-
HH 3nteKTpol Ae6 artalimu3. ByHnah cuctemala MeTtaslad 3puTMara
KaTHOHJIap Yyruiuy MyMKHH. Oan6 yTugaérrad 3appavajiapHUHT
conbBaT/aHd i (THAPAT/AaHULUIN) HOHJAPHHHT YTHIUKMra KYMaK/alla-
av. KaTHounapHHHT 3puTMara YTHIUM HaTHXXacHAa MeTaan MaHopui
3apsiiyiaHalli, JIeKHH 3JIeKTPOL — 3PHTMa CHCTEMacH 3JIeKTpOHe# -
Tpail 6ynub6 Koaanu. 3neKTp011 CHpPTH aTpodHAa MeTaJsl CHPTHAAH
10% — 10~7 x raya uy3wiraH UKKUAAMH4U INEKTP KABAT XOCHI
6yaanu (XIL.1- pacm). (Xynan wyHaa# Kuiaa6 3puTMafard KaTuoHap
XaM MeTaJjira yTHIUM MYMKHH, yHAa MeTaJa Myc6aT 3apaasaHaid,
AHHOHJAp 3Ca MKKMJaM4{d KaBaT XOCHJ KHJalH).

XII. I- pacu. K§m anektp kasatuhuur ty-
3HAKLIH.

Mandui Gearnau adnananap Guaad CUEUHPHK
aacop6HnaHraH  aHWoOHAAp  Kypcaruaran;
myc6ar GearH Guran — ruapaTiaHran KATHOKAED;
wrpuxAaHran afinananap Gunan — AHGYIHOH Ka-
BaTAaH TallKapula XohjaUWiraw rMAPAT Kasat;
¥KAH a@nananap Ouja — CYBHHHT AWNONAADH;
§ Ba P Nap OHRAH 3CA HYKH BA TawlKH TNOTEH-
UHaNAAp KYpcaThiran.

. MeTaJJIHUHT CHPTKH 3apslH-
ra MoC paBHLUAA . OpPHEHTaLHs-
JaliraH cyB MolleKynaiapH 6eBo-
CHTa MeTaJlsl CHpPTHTa Teru6 Typa-
am  (yw6y XoJdatTda MeTalq
CHPTH MaHOQHUH 3apsiiiaHraH).
MeTtana CHPTHHHHT 6D KMCMHHH

- .aacop6uiaHraH Ba KaM €k 6y
TYHJa# ruApaTJaHMaral aHHOH-
Jap srajianiu. YaapHUHT aacop-
Gulanulun  Maxcyc (cneyudux)

ne6 aTtanaM, YyHKH Y CHPTHHHI 3apsiinra 3Mac, Gajiki KOBaJeHT

GOFNapHUHT XOCHJ GyJHLWKra O60FAHK 6Yaanu; KOHTAKT aacopbLuunn neb

XaM aTaJjJiafii, YYHKH JeTHAPATJaHraH aHHOHJAp MeTa/lJl CHPTHTa 3HY

Teru6 Typaau. 298 K xapoparaa cumob6 cuptuaa Cl—, Br~, J~ pa

Cs™ HoHJIapUHHHT aACOPOHJIZHHILH, K+, Na+ Ba F~ HOHJIapHHHHI‘

aacop6uiaHMacJUrd aHHKJAaHTaH.

Maxcyc aacopOuUUsHUHT naino GYJHILH HOHHUHT THAPATIaHHL
Jdapakacura Ba KaTTaJurura 6orauK. Macanal, ¢Top nonn Boaopol
6ornapun Gunan OofnaHagn Ba Gy Xoa (TOP HOHHHMHT 3PHTMA
XaXMHJAH 3J€KTPOAHHHI CHPTHFa YHKMIUMra XaJaKuT Gepaiu.

Inexmpod

X
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Ancop6unadraH uoOHJAapHUHT MapKa3aapuiaHd I’y macodana yTa-
3ujraH TeKucaunk I'ebMroibUHUHT HYKH TEKUCJHTH 1e6 ataJjaau. By
TEeKHC/HKAAH KeiHHH rHApaTAaHraH KaTHOHJapHHHT Mapka3JapuaaH [z
macopana YTKkazuaraH [eqbMroIbLHHHP TalUKH- TEKHCJIHTH KeJafiH.
FuapaTiaHraH HOHJAPHHHF pajuycura siKHH opanukiaaru O — [
Teavmeonsy Kasaru 3u4 Kasar Aefuaann. 3u4 KaBaTAa HoHJap 6H1aH
Ba V3apo Kyucu3 OoFlaHraH <CcyB MoJeKkyjaanapH Xam O6ynanu
[XII.1- pacMpa ailianara odauHraH ykJaap (crpenkanap) Ouaad
Kypcatuiaral]. By CyBHUHF TY3HJHUIH HHAMBUAYAJ CYBHHKUAAH (apk
KUJIaaM, IIYHHHT y4yH XaM 3H4 KaBaTlalH CyBHM KaiTa THKJaHraH
HeAnJaafd. SPUTMAHHHT 3H4 KaBaTIAarH AHIJIEKTPHK CHHTAHPYBUYAHJIH-
TH & HHAMBHAYaJ CYBHHKHAAH KHYHK Gyjaiu.

3uu KaBarlan TawlKapuja, sibHu Jug¢ysuon Kasarda, 3appaya-
JAPHHHI HCCHKJIMK 3HEPrHACH YJapHH 3J/eKTpod MaHAoHH OHJaH
TapTUONAWITHPUIL IHEPTHSICHTa COMMLITHPAAMTaH XOJATra - KesajH.
ByHuHr HaTuXXacuja 3appadanap TapTHOCH3 TaKCcuMJaHalu, yJaap-
HHHI KOHUEHTPALUMACH 3Ca 3PUTMA XaXXMHAArH KOHUEHTpalHsAra
skuHnawany. llynra Moc paBuiluia ¢ XaM gp,o ra AKHHJAAIALH.

Hud¢dy3non KaBaT 3pUTMAHHHT HUMra TOMOH aHYa 4y3uJraH,
JIEKHH YHHHT A Macodazard [’ TeKHCAUrHIaH caMapaju KHCMHH
aXpaTHLI MyMKHH. A HHHT Y3YHJIMTH KyUJH JEKTPOJIUT 3PUTMACHAaru
HOH aTmocdepacH paaMyCHHMHI aHaaoruaup (198- 6erra KapaHr).
Xyaau 1wy panuyc Kabu A xam KOHUeHTpalluA 6YiArua onuMran Keaapat
HJIH3ra TecKapH MponopuxoHanaup. Arap camapaJu augdysuon
KaBaTiaru XaMma sapsiiiap A Macojajard lonka KaBaTra HuFuICa,
yHIA yJap 3JeKTPOJ CHPTHAArH 3apsiujiapHu Hedrpasnaliu.

Maxcyc aacopbuusi MaBXyn Oy/aMaraHaa HKKHJaM4H KaBaTHH
IONKa KOHEZeHcaTopra yxwartuil MyMKuH. Dynna M MeTanJHUHT
3apsAJiaHraH CHPTH KOHJEHCaTOPHHHI OHWTTa KaBaTH O6Y/auO Xxu3mart
KuJca, A Macodagard camapa/u Yyerapa CUpPT MKKHHUM KaBaT Gyaaiu.
Merann OuaaH 3pHTMa opacujia HOTeHUHaJJap cakpallH nNaiao
6ynann. Xap KaH4a# NOTeHUHAAJap caKpall¥ YpHaTHJAraH TaKAHPAA
XaM 9JeKTPOA. Ba 3pHTMA Opacuila KATHOHJAp aJMallUHHLIK
KysaTuaaau. Merajanaan 3puTMara KapaG HOHJIapHHHT  OKHMH
yJAapHHHT 3pHTMajaH MeTamira Kapa6 OKHMHra TeHT Ba 3JI€eKTPOH-
JADHHHI 3pHTMajaH MeTajJara Ba MeTa/JIAaH 3puTMmara O6yarad
OKHMJIAPHTa TEHI KyUYiMAHP. D/IeKTPOAHHHT GUP GHUPJMK CHPTH YUYH
OMHraH Gy OKHMHHMHI KYUMHH QAMQUIURUWE TOKW NeAuNanud. DpuT-
MaHHHr YpTaya HOH aKTHUBAMTH Gupra TeHr Oyaranmaru (40- Ger)
aJlMauIHHHLU TOKH CTaHllapT jo Xucobaanagu. Typan cucreManapla
jo=10* — 10— A/m? ra Tenr.

dneKkTpon MNOTEHUHANH XOCHA OYNHUIHHMHT KEeJTHPHJIraH Mexa-
HU3MH yMyMHii 3Mac. AfipuM MeTaanap (OITHH, MJIaTHHA) LWYHYaAJHK
MaXKaM KPHCTaaJ NaHXapara srakd, yJapAaH KaTHOHJap aXpaJsu6
yuKa oinmaiian. By Mertaanapaa mnoreHuuannap ¢apku maiao
6yamaiinn. AMMo GyHOa#l MeTa/VlapHUHT CHPTHra OKCHAJAHHW EKH
KafTapuiuil KOGHJAUATHIAa 3ra 6GyjaradH Kyn4yuJHK Moidajap aiacop-
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Gunanuiuy MymMkdH. LIyHudr- yuyn 6y Merasap €paamuia Xam
apuTMaap 6uaH MyBo3aHaTAa Oy/araH cHCTeMaJapHH XOCH KHJHLI
MYMKHH. : .

By Xxonga 3deKkTpoanap HHepPT AeiiMJialu, NoOTeRlUMaJ 3Ca HHepT
3JIeKTPOAAa afcop6uyaHaly Ba 5pHraH MoAjJa OpacHaard MysosaHar
6usiad GenrunaHagu. ByHna# sjaekrpoara Mucod KHAHWO 3pHTMalart
BOLOPOA HOHJMapH OGusaH MyBo3aHaTla O6yaraH Ba BOAOPOA aacopOu-
JaHraH niatTdHaNaHraH MJAaTHHAHH ONKMIN MYMKUH. ByHaa mMoraaHHHT
OKCHAMAHraH laKJH 3pHTMaja, KafTapuarand 3ca 3JeKTpoada
6ynaan. , :

MopanaHuHr UKKala Wakay XaM aputMana O6VIuIIH MyMKKH, YHAA
a/MallWHHU{lI KHEePT 3JEeKTPOL Ba HOHJap opacHaa coadp OyJjanau.
Macasnan, Fe3t katnonu niatunanan 6MTTa 3/J1eKTPOH TOPTUG OIMILIK
Ba Fe’T raua kalitapuamiuu MyMkuH. ByHaa naaTiea myc6at
3apsAANaHalHd, SpHTMaLa 3¢a OPTHKYa aHHOH XHcoOura MaHpHii 3apsan
naitno Gynaau (macanad, FeCls man Cl), WyHHHrgeK KeHHHIH
3JIeKTPOHJIapHH TOpTHO oKk 6opran capu KuHHJAawu6 6opagu Ba
HUXOAT Myc6aT 3apsaJlaHraH 3JeKTPOA Ba aHHOHJIap KaBaTu opacHia
MyBosaHat ypuatuiagd. Wyupai kunu6, Feétt e — Fet kumésuit
peaxuusicd ‘6opanu. lllyHuHraek, yHra KapaMa-Kapily peaklusi XaM
GOopHIIM MYMKHH: N

Feé* —e —~ F&t

_ DJleMeHTHH yJaraHia peakUMAHUHT y éku Oy #yHanuuin Gurra
3/1eKTPOJHHHT TabuaTura.smac, 6aJKH rajJbBaHUK 3/eMeHTHHHT HKKaJa
31IKTPOAHTa 6 OFIHK. DJIEKTPOLHH 3PUTMAAAH UMKAPUO OIHLI 3PHTMA-
Hu GoluJIaHFHU XouaTra Kaitapaau. MKKuiaMun KaBaTAard HOHJapHH
KYMHHYa MOTeHLMaJa XOCHJ KWJIYBYM HOHJAD AeHHAALH.

X11.2. TAJIbBAHHK 3JIEMEHTJIAP TEPMOAHHAMHKACH

AH Ba AG KaTraluKJapHH TaJbBAHMK IJEMEHTHHHF
aJeKkTp Ny 6unaH GOFIHKJIHIH

KuMEBiiil peaKIusi SHEPTUSICHHU JIEKTP 3Hepruiicura aiJaaHTHpHG
GepyBun ac606 2arb8anuK 3aeMent feiinnann. by ac606 3/1eKTpoHT
5pHTManapura TyWIMpWIraH WKKH 3JeKTpopaaH nGopart Gjsanu. By
3puTMaJ/ap FoBak TycuK (memOpaHa) €pRamMuia €KH SJEKTPOTHTHK
KYNpuK épiamuia yiaHalu. DNeKTpoIuTHK Kynpuk cudatuaa KCl Ba
NH:NO;31apHUHT TYHKATAH 3pHTMaNapH HlujaaTaaaid. Mem6pana éxku
3MeKTPOIMTHK KYNPHK 3pUTMa/iap Opacuia 3/eKTp YTKadyBUYaHIHKHH
TabMHHIAHAH, JIEKMH YJapHUHT y3apo AuddysusicAra TYCKHHIHMK
KHJIMaiau. . _

AXpaTH/iraH rajibBaHHK 3/1€eMEHTAa MyBo3aHaT XouaTH 6yaMaiiu,
JIeKHH IIYHAaW XolaT y30K MYAAaTraua CakjgaHHO TypHLIH MyMKHH.
DaexTpoiap MeTaMl yTKasTHuaap €pRaMHia YyJaHraHH 3aXOTH
GyHmail TOpMO3/JaHraH XouaT HykKodaau. Tawku 3aHXupaa (AbHH
MeTaqsl YTKa3riyja) 3/7eKTPOHNAaPHHHT XapaKaTH Ba HYKHM 3aHXHpAa
(3/1eKTPOIHT 3pHTMAcHAa) HOHJApPHHHT XapaKaTH Ky3aTHJAANH Ba

140

www.ziyouz.com kutubxonasi



6yHpait xapakataap OGuaH O6Mp BaKTHHHI y3ula 3JeKTPOAJapHHHT
6upuaa OKCHAJAHHIL, HKKHHYHCHA KaHTapu/Iull peakUUs/iapH
6opanu. By peakkuusjap TepMOAHHAMHK HYKTaH HasapiaH Ka#TMac
6ynand Ba MyBO3aHaT XoJaT BYyXyAra KeJulld OusiaH TyXTalau
(XI1.2- pacm). ' :

a ) d

W3 6w oM a5
3 7 \ ;
¥ | a

I =0l
" M o
Sy 11 se s |l

XIL. 2- paca. A)KpaTu.nréH (a) Ba yaaHraH (6) rajbBaHMK 3J€MeHT-
: aap: :

M\ B M1 — MeTaan snekTpoanap; S Ba Sz — M\** Ba My™t nounap.G6yarau sputmanap.
SneKTpoANapra ynaHraH TallKH MeTauan YTkaaruunap GHp XHA MeTaallaH kuaudrad 6y.aca,
Fa/IbBAHKK 3NEMENT TYFPH aMpaTiarad (a) deiiniand. Tallkd MeTanl yTKaaruuiap Xap Xai
MeTaangaH uBopar 6yaca, rajAbBaHMK 3JeMeHT HOTYFPH aMpaTuaray mefiunann. Yan
Tapadaarn aMekTponaa (6) okcuanannuw peakudAcH M — Mt Ba Jur rtapadaark
3neKTpoaaa KafTapuauw Mq*+ — Mo peakuusicn 6opanu. TallKH 3aHXHPRA 31€KTPOHAAD Ba
MUK 3aHXKHPAE KaTHOHRap M pau Mz ra kapa6 Xxapakar Kuaaau. [lynkTHp BeprHxan
YUAHKAAD BUNaH MeMBpana 8k 31eKTPONHTHK KYNPHK KypcaTharay.

DnekTponHH yJjal TypraH YTKasrHUHHHI KapLIHJIHTH KaHYaJHK
KaTTa Gyaca, peaKUus HiyH4a CEKHHJIHK GH/IaH GopalH, AbHH peakiuus
Kaitap 6ynaan. LlLIyHHHT yuyH 5/1eKTpPOAJIapHH UEKCH3 KapUIHJIMKKA
sra 6yaraH yTka3ruy OGuntaH yJaluK [e0' ¢apa3 Kujicak, peakuus
YeKCH3 CeKMH Gopaau Ba Xap OHp daKHKajaa sJeKkTpoajap GujaH
spuTMaJap ypTacuaa MyBo3aHaT O6op Jecak O6ynaau. byunai
pe?xunﬂ.nap KBa3HKaiitap (Kaiktapra yxuaul, ssKHH) peakuHsiiapiaup
(II 606). : :

TepMoauHaMHK MHXaTAaH Kafitap 6yaran xKapaénjapaa MaKcH-
MaJ 31eKTp Hiun Gaxkapunaau. Bynnai wmapoutaapaa yauaHran MKKH
3/IeKTPOA OpacHiard MOTeHUHaJdap (papKH rajbBaHUK 3JEMEHTHHHT
anektp opurysyu xyqu (IIOK) neinnanm.

FanbBaHMK 3JeMeHTHHHT GaxapraH afektp uim IDIOK (E) uu
TawWwHu6 yTHATaH 3apsAA MHKLOPHra KynaiiTMacura Tenr. Arap peakuus
BaKTHWAa 2z Moib OHp 3apsi/ii HOHJAPHHHT KaHTapWIHIUH Ba
OKCHAJNaHuLIK conup O6Yaca, ynaa Papajeil KoHyHH Gyinua zF KyJsioH
3apsin (F— 96493 Kn ®apaneit conn 6yau6, 1 r-sks MuKaopAari
MOMJAHY 3JEKTPOAAa aXpaTub 4YHKapHll yuyH TaJjal KuJHHraH
'3/1eKTP 3apsilHM GuiaMpajiu) Tawub yTuaaiM. .

U3obapuk-usorepMuk Kaiitap »KapaéHma saekTp ik ['HGGC
SHEPTHSICHHUHT KaMakully Xucobura 6axapunaau (Il 606); wyHdHr

y4yH
AG=—2FE. (XIL1)
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Tu66¢c — leabmronbu Tenraamacuaaru (11 606) AG yprura yHuHT
(XII.1) Tenrnamanaru KuitMatuuu Ba —AS=dAG/dT éxu

AS =zF (dE/dT) (XI11.2)

3KAHAUTHHH XHcobra onu6,
—2FE=AH—TzE(dE/dT)

HH XOCHJA KuJaamu3. ByHnan

dE -
AH=—2F (E-—TW) . (XIL.3)
Keanb 4ukalH.

dE/dT xocunanu DIOK nunz yapopar kosppuyuentu Aeiinnany.
FanbBaHKUK 3/1eMeHTHHHT TaGuaTura Kapab dE/dT myc6at éku maHbuil
KHiiMaTaap Kabysa KHAHIIH MYMKHH. ‘

(XI1.3) TeHrnamMa FaJbBaHMK 3JieMeHTAa OopaéTraH peakuusi-
HUHT UCCHKJHK 3bdekTn DIOK Ba yHUHT XapopaT KoadPuLLHEHTHHH
ya4all opKaJju XHCOO/NZMU HMKOHHATHHH Oepaliv.

FanbBaHHK 3JieMEHTAR 3J1eKTPOol Ba TEPMOAHHAMHK MyBO3aHATAAp

DnekTpoA MyBO3aHaT 3PHUTMadard HOHJNAPHMHI Xap KaHaa#
KOHUEHTpaLHsAcHAa (aKTHBJIWTHAA) BYXKYAra KeJIIH MyMKHH Ba Xap
raa 6y MyBo3aHaT/ap Y3UHHHI MOTeHUMajura sra 6ynaiu.

Ilyura sbTu6Gop GepHll Kepakkd, HKKHTAa V3-y3uya MyBoO3aHaT
XoJaTHAary 3JeKTpoadap raibBaHUK 3/JeMEeHTHH XOCHA KHJa[H, bHH
MyBo3aHaTAa GysiMaraH cdacreMa ByXKyAra Keiaid. bysuur ca6abu
MeTaJlapAard 3JeKTPOHJap 3UWIHTHHHHT TypJiuua OYJIHIIHIAMD,
LIYHHHT YUYyH 3JeKTPOHJap TaulKH 3aHXUD OpKaJuu GHp MeTaljaaH
HKKMHUHCHIA VTulira MHTHAaau. Arap Oy Yruw coazup 6ynca, 6up
BAKTHHHI Y312 HUYKH 3aHXHPAA HOHJADHHHT TAIUKHIUIUK Ky3aTHAalH
(X1I1.2- pacMmra Kapair), 6y Talwmw afind Xapopataa mem6paHa GuaaH
aXKpaTHJraH HKKaJia 3pHTMaaru 3/71eKTPOoIUT KOHUEHTPaUHsJaa PUHHHT
(aKTUBAMKIAPUHUHT) 6updan-6up MyHocabaTH. VpHaTH/AMaryHua
AaBoM 3Tagu. By MyBosaHaT GYTYH CHCTEMaHHHT TEPMOLMHAMMK
MyBO3aHaTHHH KypcaTald.

[anbBaHUK 3/71eMEHTAArH TEPMOAMHAMHK MYBO3aHAT KOHCTAHTACH-
HH AG’= — RTInK, Tesrnamanan sa (XII.1) Tenrnamanunur AG’=
= —2FE" xypunnimnau Qoinananu6 ronuaany. OXUPTH TeHrama-
paru E° — crangapt (raJbBaHHK 3JeMEHTAAard XaMMa HOH/JapHHHT
ypTaua aktuBaAuKJapu 6upra tenr) DIOK. Kearupuiran tenrnama-
JaapjaH ‘

InK,=2FE"/RT éxu |gK.=2zFE"/2,3RT (X11.4)

KeJu6 4uKaau. : :
Mucon tapukacuaa fko6u — [aHuanb aneMeHTHHH KYpu6 unka-
mu3. By anemenr yaaHranga Kafitmac peakuusiiap Keraau: Zn—
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\

—%e — Zn** (okcuananuw) Ba Cu?t +42e — Cu (kaiiTapuanil) Ba
KyfHaard MyBo3aHaT ypHaTHJalu:

Zn4 Ciw?t == Zn**+ 4-Cu.

By anementuunr 10K 1,1 B ra renr. (XI1.4) tenrnamara GuHOaH
xucobaanran K,=2.10°" ra tenr. MyBo3aHaT KOHCTAHTACHHHMHT
Oynna# KaTTa KHAMaTHU Kaby/ KHJIHLUM XapaéHHUHI KHMEBHH KaHTMac
3KAH/MHWTHBHH KypcaTalu: »Kapaéd MHC TYJUK KaHTapu/JryHua AaBoM
stagd. Dy siHa wyHW OGMAAMpAAMKH, MHC Ty3H 3DHUTMacura erapJu
Japakaja pyX MeTaJsIMHH TyWHpCakK, 3piT™Maiard 6apua MUcC HOHNaDH
y3-Y3uaan Metaas Koldaa axkKpaaub HHKalH.

XI1.3. 3JIEKTP IOPHTYBYH KYUNAPHH YAYAIU ACOCJIAPH
HYKH, TAILKW BA CHPTKH MOTEHULHAJJIAP

Bupsamun 3apsaaHd uyekcusauxkaaH OepuiraH [ HyKrara Ttaiuub
yTHUI yuyH 3apyp 6yJraH Huira noreHuyaJ gefinjain. by xonza I'n66¢

SHEePrHSICHHHHT y3rapHiud AG= —qiq2// ra tenr. Bupnamuu 3apsn
g2= —1 ne6 dapasnab, Gepuiran HyKTana qi// ra TeHr MOTEHUHAJIHH
oJ1aMH3. ’

3apsiaHu Tawub Yrull da3aHHHT HYMAA COAHP GYyaulH €KH 6up
tasasaH HKKHHUHCHTA YTHIIH MyMKHH. 3apsil BAKYyMJaH MeTaJll €KH
cywk ¢aszard yragu pe6 ¢apas kuaaiiuk. Pasa cupruiaan
[0~7—10~% macotdaaa nmoreHuran ¢akaT YHHHr 3apsiaura GOFIHK
6yaraH KuilMaTHH Kabysa Kusaand. By derapa €éHuaard noteHUHaHH
TauwiKu €xH NcH () — MoreHUHaa AefniaiH.

Kattuk €ku CylOK CHPTHHHT G6GeBOCHTAa SKHHHAA MOIJAHHHT
tabuatura OOFIHK cupTKU €KH XH (y) — MoTeHUHaJJ MaBXyn 6yJaalH.
3apsaHn ¢asaHHHr HUMra Tauu6 yTHU NMOTEHUWHANHHH u4Ku €KH ¢u
(@) — moreHunan Aefinaagd. By oxupry KaTTaJHK TallKH Ba CHPTKH
noTeHUMa apHUHT AHFHHAKCHAAH HOoparT: ’

o=p+1. (X11.5)

Tawku noreHuHasnap GapKuHy yidalul MyMKHH, CHPTKH OOTEHLH-
anuy 3ca yui4ab GyaMaiiiu, YyHKH Ya4oB acO00H Y3HHMUHT XyCycHH
CHPTKH NoTeHUMasura sra. Typau (asanapHu TyTralUTUpraHiaru
MKKHTA CHPTKHM MOTEHUHANJaPHHHT (apKH KOHTAKT (TyTalUTHPHLI)
TMOTeHUHAJNH Jelnjagn. Dy noreHHWaJHM XaMm ajioxXHAa CHPTKH
noTeHlnHas Kabu yaua6 6yamaiau. LIIyHHHF yuyH HUKH MOTEeHUHAAHHHT
MYTJaK KHHMaTHHH aHHKJall MyMKHH 3Mac. XyAau LWyHAad MeTaJl
6uaaH WYy MeTaJ1 TYLWHPHJITaH 3PHTMa OPACHAArM HUKH [OTeHLH-
aJHHHI CaKpalllWH{, SADHH SJIEKTPOLHHHI MYTJIaK [OTEeHLUHAJHHH.
aHukJa6 6yaManan. . ,

(XI1.5) renrnama Gup xun ¢dasaiap TyTalITHPHATaHLA @p2— @1 =
=1a—P| SKAHJIMTHHH KypcaTalu, YyHKH TyTalUTHPUI (KOHTAKT)
noTeHuuasn Hoira Tedramp. Muku Ba Tallku NOTEHUHANIADHUHT
dapkaapu (cakpaluiapy) moc paBuluja [anbBaHu- Ba BoabTta-noTen-
UMa/Lap HOMHHH OJraH. : :

143

www.ziyouz.com kutubxonasi



Hemak, 6up ¢a3aHHHT HMKKM HyKTacuAa VY/auyaHraH TaluKH -
NoTeHUHANNAPHHHT (apKH HWYKH TNMOTeHUHa JapHUHI (apKHra TeHr.
By, macanaH, Tok yTaérraH MeTasJl CHM CoOXacCuia MOTeHUHAJHHHT
nacafUInra TerdUIHAUp. AXKPAaTUATaH 3JeMEHTHHHT NOoTeHUHaAaap
dbapKUHK: YaYall MYyMKHH, YyHKH BOJbTMETDHHHT YdKHWIAapH Gup
JKHHC/IH YTKA3rHYHWHT UKKH HyKTacura yJ/aHalH.

lanbBaHH-TOTEHUHAMIADHH « ¢ KYpHHUIIMAA &3aMHU3 (MacTKu
MHIEKC caKpalllHUHT ¢a3ajiaH TallKapura HYHaJIraHJIdrHHH, 10KOpHIa-
I HHJIeKC 3ca cakpallHUHT ¢Pa3a TOMOH HYHaMMIIMHKM KypcaTaau).

Hemak, M,cp MeTa/1 Ba 3pHTMA (sweKTpon noreHUua ) opacujaru

MoTeHUHATHHHT CaKpallHup; S,(p — 3pmy3qn.nap 6up xua O6yaraH-

na dud)d)yauon nOTeN4UAA EKH IPUTYBUHIAPD y3apo uyeKJaH 3purasHaa’
CYOKAUK noTenyuasy AeHnaant.

ANeKTp 3aHKHPH

X11.3- pacMaa TacBapJaHraH 3aHxKupaapHu Kypub unkamus. )Kyna
XaM KHYHK TOK YTaéTraH I0KOpH OMJHK BOINbTMeTp €pAaMuia MeTaJsll
3JeKTPOAJAp opacHiard noreHunassiap Qapkd yadaHaau -JAeb
yinafauk. By wapr kyiiuarasga cucreMaHd KBa3dcTallMOHap,
TePMOAHHAMHK KaliTap, fe6 xucobaall MyMKHH. Arap BOIbLTMeTPHHHT
HKKaJia YHKHLH GUD XMJ MeTaJsIAaH KHJIHHTaH 6yJca; 3aHXUP TYFPH
axKpaTuiaraH Aefujaaznn.

XII. 3- pacs. FanabBaHMK 3aHKHPAATH MOTEHUHANAAD
thapka: '
a — I0KOPH OMAMK BOALTMETpAa Yauals, 6 — Gup Qasasaru NoTeHLuas-

Aap Gapku Jauanumm kepak G¥nran Mt sa Mg Hykraaap (Taabpank —
8a BoabTa — noteHuuaanap ¥3apo Teur).

Kupxrop konyuura GuHoaH 6epK 3aHXKHPAa HOTeHUHATHHHT XaMMa
CaKpalIapUHUHT AHFUHAMCH HOMra TeHr. 3aH)XHPHA COAT MHJJIapH
AyHanuwikra Teckapu Aywanuiaa ainaHanad 1e0, uly AHFHHIAMHHM
é3amus (XIL.3, a- pacm).

My My Sy Sy
vy ¥ +M3(2)(p _'_""‘1(3)‘p +5|(4)(p +

M.
+ 32(5)mM2+ Mz(s)(P 4+ Mam(PV + E=0. . . _ | (XIIG)
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By epaa E — BonbTMeTpAa YJjuaHraH noreHuuanjap dapku.
BosbTMeTpHUHT YerapaBuii KapIUMJAHTHHY YeKCH3 KaTTa deb xucobaa-
raHuMH3 Y4yH, YHHHT KJeMMaJapd opacufa GVWAHK 6Vaanu, neb
KabyJ KHJHLI MyMKHH.

[Norenunannapuunr (1) Ba (7) cakpawnapu Ms MeTan1 Ba BAaKyyM
opaculary ¥3apo KoMNeHCaUUsJIaHyBYM cakpalliapaup. Yuaaw

keiiunru (6) +(2) = 0 '— KOHTaKT noreHuHau; (3) Ba (5) a/iekT-

pox noteHunassap Ba (4) — aud@Py3uoH (cylOKJIHK) MNOTeHLUHA.
(1) Ba (7) noteHuHaNJapHUHT 6UP XHJJa CcaKpalllapPHHUHT KapaMa-
Kapiuu HyHanulln Ba, LWyHHHTAeK, (3) .Ba (5) Oup xua Gyamarau
KapaMa-Kaplud cakpalliapHu xucobra onn6, Ba X11.3- 6- pacmaan sa
cakpaunapra 6epran Tabpudaapial poinanannb (XI1.6) Tenrnama-
Hit

E=(p2"-(pl+(pxom,+(9nu¢¢ - (Xll7)
s - 6 S, s,
Kypuhulunaa €3amus, 6y epla @,= y ¢ 5 Q= y ¢ .
Nuddy3non norenunan’

By norteHuna HOHNAPHHHT TypJIH XapakaTyaHauru Tydaniu keinb
uykknu (195 Ba yH@aH KefiuHra OGeTsap). Mysosauat Xonartia
MeMOpPaHaHHHT TOMOHJAapH KapaMa-Kapliu uuiopanapHu KaGya

S, o
KuJ1aAu, GyHHHI OKMGaTHAa MOTEHUHAJHHHT CaKpalld ¢ ? npa#po

6ynaaun, yHHHr KHHMATH S1 Ba S2 3pHTMaJIapHUHT KOHUEHTPaAUHANAPH-
ra Ba HOH.TapkuGura GorJuk Gynaau Ba omataa Oup Heva yur mMB
JapiaH opTMaiiu.

Anoxuja 31eKTpoiJiapHUHT oTeHWHaNapHHH TOMHIL yuyH (AaBo-
'MHHH Kapaur) aud¢y3doH NOTeHUHAMHH KaMaWHTHPULLra XapakaT
KHJIHHAAH. DyHHHT Y4YyH 3JIEKTPOIHTHK KYNPDHKHH XapaKaTYaHJIHTH
ke 6yiran wonaapaan { KCl, NH;NO;) u6opaT 3/1eKTPOIHTHHHT
Ty#HHraH 3puT™MacH Gusan Tyaaupuaand. lajbBaHMK 3JeMeHTAATH
puTMajap KHAMH 3pyBUaH XJOPHAJNAP XOCHJI KUJYyBYH HOHJIADPHH
TyTraH TaKIMpAa aMMOHWii  HuTpaT Kyanawunann  (Agt,
Pb?*). Aiipum ranbBaHuK 3JeMeHTIapha AHPQY3HOH NOTEHUHaN
ymymau 6yamaiiau. Bynaai snementnap rawmi conup 6yaMaiiaurau
3aHXKupaap Aeiinnanu. Arap nud¢ysHoH noresunan xucobra onmai-
AMran aapaxaaa kam 6yaca, (XIL.7) tenraamanu

E=‘02_Wl+;9xcm1 (X11.8)

KYPHHHILNAA €3HLI MYMKHH. ,

(XI1.8) TenrnamanaH KypHHHIIKMYA, JEMEHTHHHT Yauauwran 0K
yura ¥ya4a6 Gyamaiauran [asbBaHH-MOTEHUMaANApAAH TaWIKHA
TonraH 3kaH. by Tenwrsama anoxuna anekrpoasap noreHLHaNa PHHHHT
TEPMOAHHAMHK udonacu 6unan KaHaai GOFJAHTAHAWTHHH KeRHHPOK
KypcaTaMua.
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XIi.4. 3JIEKTPOKUMEBHA NMOTEHLLHAJ BA ANNOXHUIA
SNEKTPOOLHHHT MOTEHUHAJIH

3apan ¢asanan daszara 3appauya opkaau (non Gmsian) Talwub
yTuaaau. -‘Mopaa Ba 3apsiAHMHr Oup mafitia TawWH6 VYTHAMIIHHHA

XHCO6Ta OJIMII MaKCaAua 3JeKTPOKHMEBHH MOTeHUHa KHPHTHJITAH.
= wA2Fo o (X11.9)

6y epna ¢ — 3apajnaHrad 3appaya Gyarad (as3aHuHT HYKH
NoTeHUHa/H; 3apsiAcu3 3appaya Ww=; 3KAHJIUTHHM TabKuaaall
JO3HM. M”—{—ze = M MyBo3aHaTHH Kypu6 unkaMu3d. KuméBuii Ba
s.neKTpoxumeBHu I'u66¢ sHeprusACHHUHT MZ+ HU Kamapum peakLHUsCH-
Jard yarapuiiaapu

AG=py—1, 74 —2W, (XI1.10)
AEzHM—IIMu —zp,
ra TeHr (| — 3/J1eKTPOHHHHL 3/1€KTPOKHMEBHH H()TeHl.IPlaJIPI)
Mygosanat xonathaa AG =0, WyHHHT y4yH:
Py =Pt F 2o (XII.11)
(XI1.9) Tenrnamara GHHOAH zﬁé:zue—-zfcpM, YYHKH Z,= — ] Ba
B et == W, et +2F 0. (XIL.11) TeHrnamara zu. Ba W,.. “dopanapuu
KyiHrauaan cyur wy=2zne—2FQu+p e+ +2F@,=2ph+ W ppes +
+2F (@,==¢@y) HH KeaTHpHO YnKapamus, GyHAaH )

h (PM—‘Ps———s‘PM=(P3n=(2M9+HM1+'-—MM)/ZF (XII1.12)

6ynanu, Gy epﬂa (XI1.10) tenrnamara GuHoaH ¢,,= —AG/zF.
(XI1.12) Tenrnamara KHMEBHH MOTEHLUHA/IAP HPOAACHHHHT TKKOI
kypunuitnay (I1 606) KupHTCak

Poa= (2, + W} +RTING, ., + 1Y —RTInay)/2zF

HH 8KH aKTHBJHMKKA GOFJHK OyJMaraH ab3oiapHH @2, OpKaJu Ge-
ruaab '

a
) +_Rf-1n ikl (XI1.13)
am

HH OMaMu3. ‘
MonaaHuHr okcuaaanran dopmacuiu M*T — sjieKTpoHsIap aklen-

Topu (A?*), Kafitapuaranutu sca M — nonop (/) 1e6 Genrnnaéimus.

LyHuHT yuyH TeHTIaMaHd yMYMHA# KYpHHULLIAA KyHHAArHYa E3aMHU3:

pmo(4+,0) = ¢ + L1 4 (XIL.14)

ap
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Arap noreHuuan mponacura KHPYBYH XaMMa aKTHBJIHK/aPp 6upra
TeHr 6yaca, ynaa ¢(A°+ p D) =¢" 6ynaau, 6y epna ¢° — CTaHxapt
noreHunan, —AG’=zFg® aca 3apfiAnaHraH 3appayani Kamapumﬂ.a-
ru Tn66¢c 3HEePrUsiCHHUHT CTaHAAPT Y3rapHuiu.

Anoxuaa saeKTpoa mnoreHuuanu udoaacura (XII 14) raJjibBaHHK
saemeHTHHHT DIOK Hponacura kuputuaraiu kabu, yauab 6yamaian-
rad TaabBaHH-NOTeHUHANNAD KHPAIH.

Xil.5. HEPHCT TEHFJIAMACH
TepMoauHaMHK 3eKTPOKHMEBUH UMKA éplaMHla (TEPMOAMHAMHK
KHMEBHIt LMKATA MHCOJHH...-0eTaaH KapaHr) HepHct saekTpoa noren-

unaau udopacHHu Kyiuaard KypuHdwla keatupu6 unkapau (Ox Ba
Red — MoARaHWHT OKCHAMAHFAH Ba KAHTAapWJIraH XolatjapH):

_
E=E + —,:T In(c,,/Creq)-

KoHueHTpauusiiap ypHHra ypraya HOH aKTHBJHKJIapuaaH (...
- 6et) ¢doitnananub, Gy TeHnrnamara

EA**,. D)= E°+——ln(aA,+/aD).-E° +2

Ig(aAz+ /aD)

KYpHHHUIHH Gepamus, 6y epla a;=a.; Ae6 gnuHraH.

Xamma a;=1 aapna E(A*t, D) =E" (E’-cranaapt norenuuan).
E éunpard KaBc HuYuAa GepujraH 3JeKTPOAAArH aKuUEHNTop — IOHOP
yruwaap crexuomergnﬂﬂn Xucobra oiMarad xonga é€3uirai. CraH-
LapT MoTeHUHaJ XyLAH 10y yruwnapra xasob6 Oepasu Ba
IWYHHHI YYYH YyHra KaBcAaru HdoZanapHu €3mMacak XaMm Oyaaau.
2 aKuenTop €KH JOHOPHHUHI 3apAAJaHraHJurd s3Mac, 6ajku Ka#rapu-
JMILAA KaTHalaéTraH 3/eKTPOHNAPHHHT COHUAUDP. Arap KadTapHaHLl
TVauk 6yamaca . '
' At 4ne :==D(z_"’+

E(A*+, D) =E° + ln(aA,+/aD(z—n)+)

ne6 &3uw MyMmkuH (MucondH <«Pepokc-aiekTpoasap» OyauMuaau
KYDHHT).

HepHcr TeHrnaMacuaaru 2‘3RT/zF kynaiitupysuu (V uaosa) 2,3-
-8,314 T/96500 2=1,98-10~° T/z ra teHr, wyHuHr yuyn 298 K na:

B4, D) =B+ 22 tg(a,,, /ap). (XII.15)

X116, FAJIbBAHHK 3JIEMEHTHH CXEMATHK HeOIANALI

FanbBaHUK 3jeMeHTHH KyHHAaru:.
My/M /M5 2 M3 IM,

. 9o ° L]
cxeMa opkaau ubdonanail Kabys KHIMHIEH.
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dazanap y3JayKCcH3 dYu3uKaap OuaaH aXKpaTHITaH; y3JYKIH YH3HK
6MsaH 3JEKTPOIMTHK KYMPHK KypcaTHJAraH, nacria 3pHTMajarH
3MIEKTPONUTAAPHHUHT AKTHBJAMKIApH GeJrHjaHraH; 31eMeHT TYFpH
a)kpaTHaraH: yuavawr ac6o6ura Gup xua tabHatian M yTKasruunap
yuKapuiaran, M; Ba M, MerasJap opacHAa KOHTakT MOTeHIHaJ
maBXyA. Keiiunrn ésuiunapaa 6u3 MeTajsap opacHAard KOHTAKTHH
KypcaTMaimMu3.

DNeKTPOAHH WY 3JEKTPO/ TYLWHPHJIFraH 3puTMa GHIaH Guprajukaa
SpUM3JeMeHT Je6 aTall TaBCHA KHJIHHraH (KYNHHYA sipUMIJIEMEHTHH
sjeKTpol siuefikacu ae6 artawanu). CxeMaja sIPHM3JEMEHTJAp
3JIEKTPOJIHTHK KYNPHK GHNaH YerapaJsa6b Ky#uaraH. SpuMmasieMeHTaap
MYpPaKKaOGpOK Ty3uwJHIUTa XaM 3ra OyJMIUM MyMKHH (MacTpPOKKa
KapaHr). AJIoXHa ApMM3JIeMEeHTAary peakiusi MaxcyJaoTaapu KaiTa-
puaraH xonaTaa E3HIMHIH Kepak.

[anbBaHHK 3/7€MeHTHH YyJjaraHia sIpHM3JeMeHTIapHUHT GupHAa
OKCHAJIAHH LI, HKKHHYHCH A KaifiTapuaHIl peakuusiiapu 6opagu. DIOK
SIPUM3JIEMEHTJAp MOTeHUMAJIapHHHHT ¢apKura TeHr: Kaiitapuauii
conup Gynaérran (yuraa) sipUM3JeMEHTHHHI TOTEHLUHAAHJaH OKCHA-
JaHull 6opaérran (4Yanaa) sApHMINEMEHTHHHI MOTEeHUHANH aHMpHIA-
au.

XH.7. CTAHAAPT MOTEHUHAJUIAPHHHT BOAOPOJ, LHKAJIACH

Xamma temnepatrypaiapoa nOTeHUUAAU WAPTAL PABUWLOA HOA2A
Tenz 0eb oaunzan crandapt e8odopod asexTpod (c. 8. 3.) (danga) Ba
norenyuaru aHMKNaHHLIM Kepak OyaraH sipuMajieMeHTJaH (yHriaa)
TY3WJITAaH TaJbBaHHK 3JeMeHTHH KYpHO YnKamu3. ByHusr yuyH TYFpH
axpatuiarad sjiemeHTHHHr IIOK . udpogasauwlHUHT HKKH yCYyJHHH
COJHIITHPAHNHK: o

E =y — @, + Pyour ' (Xll8y
E=E(A**,D)—E"(H*, H,), V(XI11.16)

6y epna E(A**, D) Ba E°(HY, Hy) — (XI1.15) Tenrnamara GunoaH
HepHcer GyHnYa 31eKTPOANIapHHKHT TOTEHUHAJIIAPH.

Auan (XIL.8) tenrnamamaru ¢ ypuura c. B.3. Hudr TanbBaHu-
. HOTEHUHAJHMHH KHPHTAMM3:

E=g:—¢"(H*, H2) +youm (XI1.17)

Ulapr 6y#iuya c. B. 3. HUHT NOTEHUHAH Hoara tewr, Wy tydaian

(XI1:16) Ba (XII1.17) Tenrnamanap E=E(A**, D) Ba E=q2+ Qron
KypuHHIUHHA, onaau; (XIL.15) Ba (XII.14) tenrnamanapra acocan:.
3

‘RT ' T
(A, D)= + S0 1n(a 0, /a5); E= 03+ 0y + g (a0 /a).

Vauanaérran 3. 10. K. HepHer. noreHumannapu éku [anbBanu —
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noreHUHaMIapH opKaJju ndonaJall ycyanapura GOFIHK 6yaMaranim-
Fd YYyH:

z ‘ T
E(A +»D)=Eo +'I:—F In(a z+/ao)—‘P2+fPKom + I"(aA2+/aD)

Byunan E’= @3+ Quom IKAHJHTH TyLIyHAPAHAHP. By sapumané-

MEHTHHHI CTaHJapT MOTeHLHaJ KOHTAKT MOTeHUHaJHH (Ba Xucobra
oJIHHMaraH 1HP¢Py3HoOH NoTeHUHANAH) §3 HYHra OJNHLIUHHH OGUJIHPA M.
Boluka cy3 6usaH aiitTrania, apUM3JeMEHTHHHT CTAHAAPT NOTeHUHATH
ynuab 6yaMafiiuran Kavraiukiaapra sra, WyHHHT YUYyH MYTJaK 3Mac.
AMMO y sipuMajieMeHTJarn OKCHAJaHull — KaHTapuJHIl peaKUHACH-
HHHr T'n66¢c >sHeprusichuu anuk kypcatraau. bywn (XIL10) Ba
(XI1.12) TeHrnaManap TacAuKJaRAH.

ByHaaH raJbBaHHK 3J€eMEHTAArH MYBO3aHAaT KOHCTAHTaCHHU
XHCO6/1aLIHHHT MyYMKHHJAUTH XaM Keau6 unkaau (X11.2 naru xucobHu
KypuHr). [ToreHuuanu xamma cucremMajapaa 6up xua 6yJaraH c. B. 3. Ba
TEeKWHPHIAETraH CTAaHAAPT SIPUMIJIEMEHTAAH TY3HJraH Xap KaHaai
rajbBaHHK ieMeHTHHHr JIOK Hu yaua6 3/eKTpoASapHHHT BOAOPOL
IIKaJaCHArd CTaHAapT NOTeHUHaJJapH KaTTaAHKJIapHHU ONaMH3.
ynapl-m 6uJaraH Xolla NOTeHUHAJHH OeJrHJOBYH HOHJIAPHHHE Xap
KaHla# aKTHBIMCHAArM SIPHM3JIEMEHTIAPHHHT  MOTeHUnaAapHHH
XHco6sa6 Tonull MyMKdH. YIu6y spHM3jeMeHTAa KaHTapuanuy
6ynaérral TaKAHpAA MOTEHUHAJHUHT HIUOPACH C.B.3. ra Huc6araH
Myc6aT, OKCHAJMaHHIIAA 3ca MaHui Gynanu.

CranapT HoTeHUHaMIapHH OpTHO GOPHLIM TapTHOKAA XKoitlaWTH-
pu6 (VI usvsaea KapaHr), KyulaHHULIap KAaTOPHHH KeJTHPHO
YpKapamMu3, yHAA C.B.3. 3JeKTPOLIapHUHr Myc6aT Ba MaHbH#H
MoTeHUHa lapy Opacufa »KoHlawaau. Myc6aT KHHMATH KaTTapok
MoTeHlKaJ AaH MaH(pHA KUHMATH KATTapoK NOTeHUHa, afpHJaraHaa
MoTeHUHAMTaPHUHT HLIOpPACHAAH KaTbH Ha3ap, Xap AOHM Myc6ar
SIOK kenu6 ynKamu.

XIi.8. 3JTEKTPOLJIAPHHHT CHH®JIAPTA AXPATHJTHIIRK

DJeKTpoANapHH CHH(pJapra a)XpaTHIIHHHT acocH cHaTHia
TEPMOIHHAMHUKAHH, si'bHU (a3asap COHH Ba KaHTapJIHIHKHHHT TYPHHH
otrad Kyaa#l. lllyHusraek, Oolika aJioXMAa XyCYCHATIAp XaM
sbTH6opra onuHaad. Kyituparn saekTponiapiu Kypu6 YHKaMu3:

a. BUpHHYH Typ — HKKu q)aaanu — KaTHOH éKd aHHOHra HHCOaTaH
Ka#Tap;

.6. bupuHun TYp — y4 (pasanu — ra3 sjnekrTpoadap;

8. UKkuHUM Typ — y4 ¢a3a/in — KaTHOHra Ba aHHOHra Huc6GaTaH
Ka#Tap;

r. PelokC — OKCHANAHTaH Ba KaWTapHATaH KYpUHHLAApH GHT-
Ta — CyIoK (asaga 6yn1anu;

A. Mo anmawmHyBuM (MOHJapra ceJeKTHB), XyCycaH, IiHlIa
ajekrpon (168- Ger).

Bolika 3aeKTpoajap XaM MaBXYA: YYHHUH Typ — TYpT (baaa;m
6GHOIOrUK Ba qmauxasuu
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Hxku ¢dasaan GupHHYH TYp 3jeKTpoaaap

K)"Ipu6 YHKHJAETraH 3MEKTPOM/IAP — KATTHK 3JIEKTPOMIap 6yau6,
Kyluaparujaapra nucGataH Kadrap:

KaTHOHra, MacaJsiaH, KYPFOLIHHIH Pb“‘/Pb

aHHOHra, MacaJaH, ceJieHan Se/Se?~ -

[y TypHHHF ¥3Hra cyloK amasibramau 3JIEKTPOMJIAD XaM TerH LM
6Ynu6, yJapHHHT MNOTEHUMAJH 3PHTMajard MeTaJl HOHJIapH Ba
cuMoBaary MeTasl1 aToM/apy OpacHAary MyBo3aHat 6UJIaH aHHK/aHa-
au, macaaal, Na*t/Na, Hg/Pt. [1natiHa 3JaeKkTpoHnapii olu6.yTHIL
Ba3ucdacuhu OaxkapanH.

Bupunun Typ 3JEKTPOIAIAPHHHI MOTE€HUHWAJH KaTHOHJADHHHT
KOHUEHTPaLHACH OPTHIIK GHJIaH OPTaLH Ba aHHOHJAPHUHT KOHUEHTPa-
UMACH opTHIUM GusiaH 3ca Kamasaad. CHMo6Gaa 3PHTHITAH METaJ/VTHHHT
MHKZOPH OPTHLUM GHJ/IaH aMaJbraMaJii 3JeKTPOANaPHHHT MOTeHIHAJH
nacasiiy.

Mucon Tapukacuga Pb(NOsz)2 Huur 0,05 m spurmacuparud
KYPFOLIMH 3/€KTPOIMHUHT MOTeHUHAJHHH XHCOOGJalIHH KeJITHPaMH3. {
Kyituparu

Pb?t 4 2¢ = Pb (a)

3JEKTPOA MyBO3aHaTHAA KYPFOUIMH HOHJApH OKCHAJAHraH XoviaTtia
6yanaau. (XI1.15) Tenrnama acocupa:

E@o*+ Ph) = B 4 20 (e, fapy)

Keau6 dHKadH.

HoHnapHHHI XaMMa aKTHBJIMKAapH YPTaia HOH aKTHBJIHKJIAPHIHP.
Yanapuu xucobsnaw yuyH VII uaosadan ojuHran yprauya HoOH
aKTHBJIHKIaPHHHHT Ko3pullHeHTIapn y4 KyAMAArH TeHmama.uapra

Ky#uaanu:

AnexTponnT Ba-
mentmruamur | 1—2 | 2—2. 2~—1 1—2 3—1 3—-2
XWIM - . .
Mucon | xa |zaso,| caci, |Napsoy
AKTHBINK . yam 41/3, +m=1,59y4m | LaCly Aly(8043

271/4y  m=| 1081/5y m=

=228y,.m | =2,557.m

Pb(N03)2 uuar 0,056 m am sputmacuma vy, =0,46; a,,,,_l
E%(Pb, Pb)=——0 126 B Ba

E=(Pb%*, Pb) = — 0,126 +

00591 . 4'73.046-0,05
g =

= —0,126—0,042= —0,168 B.
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DJieKTpPOL TOTeHUMas TalHHG YTHATAH JEKTP MHKIOpHTa (abHu
OKCH/JIaHH LI — KalTapHIHLL peaKunﬂénﬂa KaTHaUlaéTran Moaaa
MHKAopura) Gor/HK 3Mac. - '

Ky#iunaru:
1/2 Pb?* 4 ==1/2 Pb ¢ (6)
SHEKTPOI; MYyBO34aHAT BaKTula .
‘ : 0,0591
E(Pb**, Pb) = E° 40,0591 lg(a;p/b% La) =E" + e lg(ap,+ /app)

6yaanu.

(a) Ba (6) peakuusiapna, GUpUHUM Xovidard MyBosaHat | mMoab,
HKKHHYH Xonaarucu 3ca 1/2 moib Pb?t HonnapHHHHT KaiTapU/IHLINTA
Teruuut 6y/ca Xam, KYpFOWMHHKHT MOTeHLHaN1apH 6up xua 6yaanu.
(a) xonpard aqektp uiup (6) xonjaardfaH MKKH MapTa KaTTaJjuru
y3-y3uaam MaBayM. : :

Yu daa:'sa.uu OMpPHHYH Typ (ra3jn) ajeKkTpopaap

Bonopoaan Ba Kuc/aopoaiH 3/1eKTPOAJIAPHHHT  Xoccajapu CyB
IpUTMAJIAPHAATH IEKTPOKUMEBHI KapaéHaapHH ypraHuHiga aXamu- .
ATFa 3ra OyNraHd yuyyH, rasjiu 3JeKTPOAJap . ajloxHAa ‘ Fypyxra
aXkpaThJaalu. ' 7 .

["asJii 3n1eKTPOA ra3 OKHMHIA TypajuraH Ba Tapkubuaa ras Guiaax
3JIeKTPOH aJMalUlMHYBYH HOHJADHH TYTraH 3pUTMara TyWHpPHJTaH
nnatuHaaaurad (" uaosa) niatHHa CHM €KM IJIacTHHKajaH uGopar
6ynamu. DnekTpop noteduuanu yuyd ésuaran (XI1.15) udonara
ra3HuHr ya4oBcu3 GocuMH p Kdpaau, y ra3 okumu (Ila napaard)
G6ocuMuuuHr 6up atmocdepa (1,013.10% Ma) Gocumura HucGaTHHM
"Wdoaanaiiau. Arap Gocumaap y3apo tenr 6yica, p=1 6yaasu. Kuuuk
6ocumaapia ra3 akTHBJAMTHHH €TapJaH aHUK/IHK OunaH 6ocuMra TeHr
ne6 oumin MyMKHH (36 -Ba Keituuru Gernap). Kypu6 unkuaaérran
cucTeMaga a=p==1. I'a3 snekrpoannaru Pt (éku ucranran Gollka
Merasn) GaKaT 3JEKTPOHAAPHH TalWIMGTHHA KOJAMaHAH, UYHKH
MeTa/ira 3pKMH XoJlaard ra3 GuaaH Ba 3puTMalard HoHJap OuaaH
MyBO3aHaT Xonartuaa 6yJiraH ras ajacopbusiaHaiy.

Bonopoa saektpoau HT, Ho(Pt). [lnaturananran naatu-
HaHd Bopopoxr O6uiaH TYAHHTHpHATraHia .

1/2 Ha = /2 Hy (agc) = H+'

MyBO3aHAaT ypHaTHJA/H.
298 K na 3JIeKTPORHHUHI IOTeHLUa U

E(H' . Hy) =E"+005911g(a . /a}f’)

ra TeHr G6VyJjalu. a,. OGearucu GuiaH, ONAaTAA, TUADPOKCOHHMIL
H;O' uoHuHMHT §pravya uoH aktuBiurd ucosanasaad. [laprra
6unoan E’ = 0 G6yaranu yuyn, E(H*, Ha) = 0,0591lg (aH+/a;{/22 )
6ynanu. \
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DpuTMasarH BOAOPOL HOHJIAPHHHHI AKTHBJMTH OPTHIUM GHJaH
2JIeKTPOI MOTEHUMaJH OpTaldu, Ta3CHMOH BOJODOAHMHI AKTHBJINTH
opTHWHM GuaaH 3ca Kamasad. Omartaarviek ay=1-6yaca, yuaa

E(H*, Hz)=0,0591lgay. = —0,0591 pH." (XIL18)

Kucaopoasaektpoau Pt, Oy, OH™. [lnarusananrau naia-
THHaHH KHcaopoA Gu/iaH TYHMHTHpHATAHRIA

1/2 Oz == 1/2 Op (anc.) == OH-

MyBO3aHaT ypHaTHJIalH.
Kucnopod Ba CyB OKCHA/IAaHraH, THAPOKCH/ HOHJMapH KaiTapuirah
XonaTtaa 6ynanu: .

172 b HyO4 2 2 2 OH-
DaeKTpOL rioTen

By oosm 2

E (0, O0H™ -Ig(af’ay, o/ @’

OH™
6ynain. '

I aru Gocumna alf’=PY’=1 6y1amm. ayo=1 ne6 Kabyn Ku-
JAaMH3. YHIa 3JIeKTPOA HOTeHUHAMHHUHT H(OAACHHH

E(Op, OH- )_E°—00591]ga0H———-E0+0 0591pOH (E°=0,401B)

Kypuuumna 83111 MYMKHH.
pH+pOH=14 6yaranu ca6a6.nu E(O., OH™J= 0401+00591
(14 —pH) éku

A

.

E(Oy, OH")=1,228—0,059| pH ’ ' (XII.19)

6yaanu.
Xnop saektpoau Pt Clz/Cl HucbaTaH MypaKKaépoKnnp,
YYHKH NJIaTHHaAa allCOpGHJIaHFaH XJIOp cyB GHJIaH KyHHAard

Cly+Hy0 = HCI4 HOCl = 2H* 4-Cl~ 4 OCI~

peakLHusira KHPHIUAIH.
SIpuMasieMenTaars MyBO3aHaT 3pHTMajardH XJop HOH/IA PHHHHT
dKTHBJHTHHH OesrH/I0BYH yLu6y peaklius MyBO3aHATra 60oFJIHK

6ynanu. [asan anekrpoanap €KuJjru a.nezvleﬂmapuua KyJIJIaHHJIaIlH
(157- Ger). . .

Hxkkuvun Typ 3nekrpopiap

Y3unuHr Kuiiun spysuaH Gupukmacd (Ty3d, OKCHAH) Ba sXLIH
3pyBuaH GHp XM aHUOHJIH (€KH okcui Xoauaa OH ™ — anHoHIH)
3MeKTPONHT TYSHHHHT TYAMHIaH JpUTMAcHra TYWHPHJITaH MeTaun .
37IeKTPOAra HKKHHUYH TYp 3/1eKTPOA AeHujanu.

Bynpna anektpomnapra kymyw xiopuaau KCl/AgCl/Ag, kano-
meab KCl/HgeCly/Hg(Pt) Ba Gowika aiekTpomaapHu MHCOI KHJIHO
KeATHPHLI MyMKHH. KaJjioMesnb 3jekTpoaaa niaaTuHa (Ba cumobaa .
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3pHMaiaMran Xap KaHiad MeTalsi) 3/eKTPOHJapHH TalinG y‘rthm
Basudacuun G6axkapanu.

HMKKHHYY Typ 37€KTPOAJIaPHHUHT XOCCaJapHHH KaJlOMeJb 3J1eKTPo-
AM MuconuAa Kypub uunkamus. By aneKTpoaaa

. HgsCly+ 26 = 2Hg + 2CI— i (a)

3JIeKTPOKHMEBHHA MyBO3aHaT Kapop TonamH.
Kanomenr (HgoCls) okcuananwran, Hg Ba Cl— Kafitapuaran
KYPHHHIIIAPAHP. DNEKTPOA NMOTEHIHAIH

_ T
E(Hg:Cly, €I~ Hg)—E‘°+ 10 (a0, /@ Ll_)—E°~-R;—lna _ (XI1.20)

ra TeHT, YYHKH Gy, cn2=a%g=l-
dneKTpoA anuonea HucbataH Kakrap. Kuckapok KHJIHﬁ E(HgJCl,,

Cl“ Hg)—E(KJ]M) ne6 é3amus. Ctauaapr norenuuan E° (KJIM) HUHT
MabHOCHAA TYXTaiMu3. DyHHHF yuyH

Hg.)CI?:zHgf, +2C1— ); HEat 42 = 2Hg ()

MyBO3aHaTJapHH €3aMH3. :

BynapuuHr G6GupH KHMEBHH;, HMKKHHYMCH 3Ca 3JIEKTPOKHMEBHUH
peakuusaup. (6) Ba (8) MyBO3aHaTAapHHHT HHFHHIHCH (a) myBo3a-
HaThy Gepamn. KCl HuHT 3pHLIK HaTHXKachaa Xocua 6yaaauran Cl—
HOH/IADHHMHT Tabcupuiaa (6) MyBoO3aHAT uanra Ky4iH CHJDKHAIM,
Hg2" noHNapHHHHT KOHUEHTpalusicH Kylda Kamasaau, Cl~ uonnapu-
HHMHT | KOHUeHTpalusicuin 3ca 3putuaran KCl KOHLEHTPAUHACHTA,
yHra MoC paBHLIAA, YHHHT aKTHBJHIHHH 3PHTHArAH TY3HHHT ypTaua
MOH aKTHUBJHTHTa TeHr a. e orca Gynan.

(8) Tenriamara 6UHOAH CHMOO 3JEKTPOIM MOTeHUHAJH

E(Hgit Hg)—E°+ ln(a ng_/aHg)—Eo +—,2%lnaH£2+ ((XIL21)

ra TeHr 6$’f.nann, UyHKH Qy,=l.
By snekTpold kKaruoxea HucbGataH Ka#rapaup. Kuckaua
E(Hg *, Hg)=E (Hg) ne6 €3amu3. JIeKHH HKKHHYH TYDP 3JeKTpoaia

CHMO0 HOHJIAPHHUHT AKTHBJUTH (6) TeHrnaMa opKanH aHHKJaHaIH,
yuna Cl~ uonnapususr Konuentpaunsics KCl HuHr KonleHTpauuscura

" TeHI'ZHUP. Spysqaﬂnnx KynaiTMacH L_.aHgHaCI_ nan Hg?*t wouna-
PHHHHI aKTHBJIMTHHH Torm6 (XI1.21) Tenrnamara KysiMu3:
E(Hg):E"(Hg)+———ln(L/a _)-—E"(Hg)+ 1 L__’%T-lna o (XII 22)
/ L} '
Qg+ HHHT KufiMaTh WKkata (6) Ba (8) MyBO3aHaT/iapaaH

aHHKJaHranauru cababau E(Hg) norenunanu Ba F (xiM) aiinan
renraup. (X11.20) sa (X11.22) ndonanapuu comuuy

153

www.ziyouz.com kutubxonasi



E(kaw) = E*(Hg) + AL i+ (X11.23)

3KaH/JIUTHHH KYpaMH3. .
ByHaau 3pyBYaHIMK KYNaHTMaCHHUHI TePMOAMHAMHK KHAMATHHY |
E’ (xk1m) Ba E (Hg) napHuHr XaABa/ilard KHAMaT/iapulaH TOMHLI
MYMKHH. DeKTPOA NMOTEHUHAJHHH XUc06aauda ac — HUHT KHAMATH
aqextpon sputMacuaary KCl koHueHTpallua GUIaH TYIMK aHUKJaHA-
ad. Aciaa 6y KoHueHTpauusara (6) MyBosaHaTAaH Keiub YMKaauraH
Cl~™ HOHJApHHHHT KOHUeHTpPalusAicH KYWHAHWHK Kepak. Ammo Oy
'KATTAJHKHH . Xucobra oiMaca 6yJjanu. .
llynaaih Kuau6, KaTHoH éku aHMOHra HucOaTan KaHTapaurura
GoFlaHMaraH Xov4a HKKHHYH TyP 3/1EKTPOAHHUHT NOT€HUHAH GHP XHJI
udonananaau. Uy anoxuisa tabkuadall KepakkH, Qg+ =

6yaranna cranaapt noresunan E°(Hg),a =1 naru cranaapr no-

tenuuan aca E° (Kam).

WIKKHH4YH TYp 39JeKTPOL MMOTeHUHAH AHHOH AKTHBJMIH OPTHLIH
6unan KMW4HK myc6at KuiiMat.iapra sra Gyaaju.

XIL 4- pacx. Kanomennb 3nexTposfaapuHunr Typan Xun Ky-
pubHiIapH (MKKHHYH TYP IEKTPOAH):

I - - cumo6; 2 — kanomeas (HgxCly); 3 — KCl sputmacu; 4 — uiawa Haitva-
ra NafBaHAJIaNTaH NI1aTHHA. if.walu MOCAaMacH OUAZH KOHTAKT XOCH Ku.1ys-
4 FTKa3rHY cHpaTHIa MHC OIHHAIH. :

Kanomenb Ba Kymyml XJoOpHI 3JeKTpoisapu GoluiKa 3JIeKTpol-
JapHHAT TIOTeHUHAJIaPHHH AHHKJAALE YYYH COIHILUTHPHII 3JIEKTPOAH
cupatuaa uiunatdnaad. Opatia, abio Japaxajard HaTHXaJjap
Gepa/luraH Ba COAAA TY3HJHINTA 3ra Gy/raH KajloMesb 3JeKTPoLHAaH
¢ofinananunaau. By snekrpoa (X11.4 pacm ) Ty6ura mMuc yTKasruura
yAaHraH mjaTHHa nafiBaHAnanral 6ynaan. Mauiira niatuHa KyMuda-
ryHda cumo6, cyHrba kaanit xaopun sputmacunars HgoClp cycnensus-
CH Ba XyMAH Iy KOHUeHTPalMAiflarM KaJiiHd XJOpPHA 3PHTMaCH
Kyiunanu. IlnaTuHa KoyTakTH 3/MeKTpanu3 €épAaMuia aMaJibraMana-
Haau. DNeKTPoIN3Aa aHoA cupaTnaa 6up Heua Tomun HNO; Kymuaran
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HgNOj nunr 0,1 1 spuTmacuaaH ¢oifananuiany. AMajabramMaiasHiip
KepaK 6yaraH 3/JeKkTpoa Karol cHdaTula XH3Mar Kuaaiu. Kasomean
cycrnexsusicunu taiépnaw yuyyH KCl spurmacuaark xasomenara Gup
TOMYH CHMOG coln6 WillKa/jaHaau, GUP 034aH KellMH 3pHTMaja uyKMma
Tyiuadu, 3put™a 3ca Tykuaaau. Uy xapaéu 3—4 mapta Takpopsanuo,
Hg,Cly; nunr KCl sputmacuparu cycneHsusicu Taiépaanaan. Cumob
JKyla To3a Ba XaigajaraH GyJHILH Kepak.

Ky#naa kyn yunatuaajurad KajoMmesib 3JeKTPOLJAPHHUHT MOTeH-
LKA/ Japd Ba YJapHHHI XapopaTra GOFJHKJHIH KeJITHPHJTaH.

KC| HUHT 3/eKTpoAdark KoHuUeHTpauusich, M °C na
, BONOPOA LIKAACHAATH NOTeHUHar, B
0,1 0,3341—0,00007 (¢t—25)
Lo 0,2812—0,00024 ({—25)
Tyimnran sputMa 0,2415—0,00076 (t—25)

~

KC! HUHT TYiiHHraH 3puTMAacUlark KajoMellb 3JeKTpoldl 6apKapop
6ynu6, y3aaluTHpuIl y4yH KyJjaH. AmMo y HuaTHliga OHD 03
HOKy/afiaup, uyHku sqaekrpof uauwmueuer cupty KCl kpucradanapu
6usiaH KonsaHaadH. DyHaaH Talukapu, y HucO6aTaH KaTTa Xapopart
koapduunenrura sraaup. | M KCl apurMacuiark s/1eKTpoara Hopmar
KaAOMeAb 34ekTpodu (H.K.3.) Aeilnnalu.

Pepokc-aaexkrponnap

Bup BaKTHHHr ¥3HAa XaM OKCHAJAHraH, XaM KadTapuirat
laKJaapAard HowaapHH (macanan, Fe*t Ba Fe?* éku Sn't Ba
Sn?t HoHnap) TyTraH 3pUTMara TYWMPHJATAH HHEPT MeTalaH
sicajiraH 3NieKTpoara pedokc-3aeKTpoL Aedunanu. Bynaa vnept metann
3JeKTpOoH Talwk6 YTyBun Basudacuuu 6Gaxkapaau. Pejoke snekTpoina-
PHHHMHI NoOTeHUHaJMIapH KyHHaary )

’ lEpe;mxc=Eo+§_:ln(aAz+/aA(z—n)+)
TeHrJMamara 6ujaH udoaanaHajlu.

Xycycan, Fe’tFe?* raua kaiitapuarannaa n=1, Sn*t aca
Sn?* raua Kalitapunrauuna n=2. .

XUHFHPOH PeAOKC /eKTPOIAH XKyAa KYNn HUIaTHIALH, YHIA n=
=2 6Yaaad. XMHIHAPOH (Xr) XHHOH (X) Ba FMAPOXMHOH (FX) HHHI
KOHAEHCATNaHHI (CyBAa KaM 3pyBYaH) MaxCyJOTHIHP.

XUHTHAPOHHHHT TYHHHTaH 3DHTMACHAA HHEPT 3NEeKTPOA aTpoduaa

CsH4O2 4 2H* 426 == CoHy(OH)2

MyBO3aHaT Kapop TolaaH.
Xuson Ba H™ oxkcuanaHrad, ruApOXHHOH 3ca KaWTapuara
KYPHHHILKAKD, AEMaK:
2
00591 %+
e ¢ a4,

E(xr)=E° +
a/a., =1
155

www.ziyouz.com kutubxonasi



6yaraHu yuyH

E(xr) =E°+4-0,05911gay+ ‘
(X11.24)
E"(xr) =0,699—0,00074 (¢t —25).

By ssaekrpon s3puTMasapHHHT pH HHH annKAawina KyaaaHuaanu.

XIL9. TAJIbBAHHK 3JIEMEHTJIAPHHUHT CHHONAPTA BYJHHHIUN

HKKH Xuit rabBaHHK 3J€MEHTJIap MaBXyA:

1. duekrponnap KHMEBHI TaGHATHHHHI Xap XHJ OYJHLIH HaTHXKaA-
cuna (XI1.6- kucmra kapanr) IIOK xocusn Kuaazauwrad sjeMeHTaap
Kuméeuii ralbBaHHK 3JeMeHTJap Ae6 aTanaanu.

2. Konyentpayuon ranbBanuk a.rleMeHmapna SI0K yu xua
XoyaTaa naiino 6yaHuIH MYMKHH:

a) 3JeKTPOA 3PHTMaJapH AKTHBJIHTHHHHT TyPJAHYaJHrH cababiu;

6) sJeKTpon MoAadanap aKTHBJAHTHHHHT TypJaHYaJnru cababau;

B) a Ba'6 xonaTaap GHP BAKTHHHT Y3HAA Ky3aTHJIHIIH MyMKHH.

KoHueHntpa u H OH 3feMeHTNapra mucoaiap (a:>>ai; p2<<p;
a/l<al)

a) Pt, Hyl HCI{HCI| H,, Pt,

a az
Agl AgNOs| AgNOs| Ag,
a az
(Pt)Cly| HCI} HCI| Cla (Pt),
az a
Agl AgCli KCI|KCI| AgCllAg;
az awa>>ai

6) Pt, Hy| HCI} Hy, Pt,

P p2 ‘ .
Pt| Na(amaasr.) /NaCl/Na(amaasr.) / Pt,

BNa : ANy

(6y rajbBaHHK 3JeMEHT aMaJ/bramaji rajibBaHHK 3JieMeHT [e6
atTasajim)

B) : Pt,H,| HCI| HCl| Hg,Pt
A 4 %

KoHuenTpaumon raibsaiuk 3ementaapuuur OK ¢akar aktus-
JHKAAPHHHT HucGatura G6OFAMK G6yaanu (aud¢y3noH noredHuuan
Xucobra ONHHMANAH):

Fe 10,0591

lg(as/ap).

Tawuww coaup 6yAmafanran 3neMentaap. Tawuw codup 6§amad-
ducar KMMEBHA raNbBaHMK 3MEMEHTAA )

Pt, Hyl HCI|AgCl|Ag

\
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AnG¢YsHOH moTeHUHan GYIMaHaH, YYHKH YHAa HKKH 3PHUTMaHHHT
yerapa CHpPTH HYK. AHHaH OHP 3PHTMAHHHT y3HAa KymMyll XJOPHA
. 3JIEKTPOAH aHHOHra HHcOaTaH, BOAOPOAL 3/IEKTPO/M 3Ca KaTHOHra
HucbaTaH Kamapnup

HKkuta wyHaail sjeMeHTHH GHpaauTHPHG, TallH Il COaUp 6yaman-
JMraH KOHLUEHTPalLHOH 3aHXKHPHH XOCHJ KHJIaMH3: '

Pt, Hy| HCI}AgCl|Ag|AgCl| HCI| Hz, Pt.
ai asz
Byunai 3avxkup HCl HHHT ¥pTada HoH aKTHBJIHK KO3 (PHUHEHTHHH
aHMKJallira Xd3MaT KHJaalH.
Tawnw coaup 6yaMaigurad sneMeHTIapra siHa GHp MuCOI BOIO-
POIL-KHCJOPONJH 3JeMEHTAUD: :

Pt, Hy| (H* 4+ OH™)| O, Pt

Yan snexkTpoxn runpoxcouuﬁ HoHJapura Huc6ataH, YHT 3/1eKTpOsL
3Ca, Uy 3PUTMAHUHT Y3Uary FHAPOKCHJ HOHJIapHra an6aTaH Ka#lrap.
AnementHunar 310K Hu

N

E=E(Q;, OH™)—E(H*, H;) =1,228—0,0591 pH— (—0,0591 pH)=1,228 B

KypuHuiiia €3aMus3.

dnementaard sikyHuit peakuust Ho+1/2 O = HoO— 6y Bomo-
POAHHMHT KMCAOPOA 6H/aH OKCHAJNIAHH M (BOAOPOAHHHT EHUIIH ) AUP.

EXuard sdeMeHIapuia OPraHHK MOLIAJApPHHHT KHCJOPOA
6uJaH OKCHANAHMIUKM coaup 6YVianu. Bynna# sneMeHT/apia OKCHIJA-
HUWHHM Te3aWITHPYBYH KATANH3aTOP TYTraH FOBaK 3JIEKTPOAJap
(nuun CHPTHH OUIMPHIL YUyH) Ky.n.naﬂnnazm EKHAFH 3J€MeHTapH
KHMEBUH Ba TepMoAMHaMHK KalTmac G6ynaau. Yaapuuur IIOK
MyBO3aHaT XoJaaTuaa 6ysamacaaH, 6anku ctaudodapaup (237- ber):

Xi1.10. 310K HH VAYALUHHHT KOMNEHCAUHSAJAU YCYITH

JIOK Hu KoMneHcauus ycyau GusiaH éku GeBocHTa IOKOPH OMJIHK
BONbTMETP €pAamuia YiyaHaiu. BupuHUM yCyJaHH 4yKYyp €pHTaMu3
(XIL5- pacMm). TanbBaHHK 3/MEMEHTHHHI 3JieKTpoAJapuiaH Oupu
KoMneHcalusanall acGoGHHHHT @ CHJXKMMAac KOHTAaKTHIa YyJaHraH,
MKKHHYHCH 3Ca, 3aHXKHPAATH TOKHHHT HYHAJHWIHHA KYPCaTyBUH Ce3rHp
Holb-ac606 (HA) opkaau X CHIXKMMac KOHTaKTra yJaHraH, AeHJIuK.
Kyunannwxy 6yayBud a Ba b KOHTaKT/Iapura KyTGAaHTHPYBYH
MoclaMa cHpaTHAa aKKyMyJaTop YyJaHraH. AKKYMyJAsTOPHHHT Ba
rafibBaHHK 3JeMEHTHHHT OMp XuJ, MacajiaH, Myc6aT Kyr6aapu
Q@ KOHTaKTra YyJaHraH. ab KyulaHuiweud OVJAyBUM XXyRa Katra
KapuHJuKKa sra Ba a— AK—b 3awXupaard ab yTkasruuga Ba 6y
YTKa3ruy y3yHJAUTHHUHT Xap OUp Gupaurdaa Ky4IaHHLIHHHT nacafi-
MIUMHH aHHKJAall MyMKHH O6yaanu. [anbBaHMK 3/eMeHT TYFpH
axpartuaran (XIL.5- pacMra kapanr), uyHku Mia Ba Mix TOK
oWlMpYBYH YTKasruuaap Oup Xua MerasjaH (ozaTha MHCAAH)
KWJHHTaH. Ypapla KyWwiaHHIWIapHHHE Nacaiullid YeKCH3 KHUHK
6yAulIN KepaK. :
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- Ak XII. 5- pacu. Komnencanusnai ycyau
G6uaan 10 K uu yavaw.

AK — KyT60BUH 3NeMEHT (aKKyMyJas-

TOpP); a6 — X CHJAXKYBYH KOHTAKTJH

a £z b KyunaHumun  6yaysun; HA — Hoan
- ac600.

M, X HyKTaHHHT XOQIaTHHH ab
Kapuuauk 6yhaab cu/DKMTHG, ax
HA Opa/HKAA TajbBaHHK 3JEMeHTIap-
M, My HHMHT 3JIEKTPOMJIAPH OpacHAaru no-
TeHUHaanap ¢apku E nau Kartra
€KW KHYHK Ky4JaHHIIHUHT macai-
HUIHHH SIPaTHII MYMKHH. ByHuHr
HaTHXXKacHlla KHMEBHH Ka#itap
6yJAraH raJbBaHHK 3J1eMeHTAA (KH-
MEBHA Ba TepMOAMHAMHK Kaiitap-
JAuKJap opacHiaru ¢bapkHu YHYTMacJHK Kepak!) Ba sJjekTpoinapia
peakuusi TYFpW Ba TecKapu liyHaiHlmjapia 6opaju. ax KHCMAAru
KyuJaHuil nacaiuiiy E ra TeHr 6Y/araH XoIaTHH TONMII MyMKHH. By
xonatia a—M;—Mes— HA —x 3aHXxupaal, XyAAH 3JeKrpoaap
axxpaTuaraH GyaraHgard Kabu, ToK yrmaiizu. JIekuH sjekrpoaniap
aXpaTuiral Xoifa OyaraHdia cHCTEMa MyBO3aHaTlaH HHPOKAA
Gynanu, KypcaTuiran XoiaTaa 3¢a ax KHCMAArH KyWIaHHIU Nacaiuu
6unaH. yHra KapaMa-Kaplud #yHaaraH KyTOJIOBYH KyWJaHHIUHHHT
TEHrIMIH Tydailli 3MeMeHT MyBosaHatia Gyianu (142- Getra KapaHr).
MyBo3aHaT XonaTHAA JeKTpoifap opaCHAary noreHlnamtap ¢apku
snaeMeHTHUHT DIOK Hu TalKua KHJAaJH.

X11. 6- pacmu. Becron Hopman ane- XIL 7- pacx. 3 10 K Ba aaoxu-
MeHTH. Ja NoTeHUMaANapHM  yauaw
yuyH MyaKaaIaHraH raapsa-

HHK 3JIEMEHTHHHT TY3HJNHIUK:

1 — snexrpornap; 2 — spHTManap;
3 — MEKTPOAHTHK KYNpHK.

ABano BectoH Hopmau 3]€MEHTHHHHT Myc6aT KyT6H ypraHuna-
éTraH 3JeMEeHTHHHT Myc6aT KyTOW yJlaHTaH KJeMMara yJiaHaad Ba ab
YAUOBYH KapLIHIMKAA ax,y KHCMAa KYWJIAHHUIHHHT NacaHHLIKTa
Xapo6 6epypun BecToH snementnuunr JIOK ra Teur 6yiiraH x HyKTa
Tonuaad. KefinH YpraHusaérral 3/1eMeHT yNaHraHAaH CYHI 3aHXKHP-
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nary ToK G6yamaraH x HyKra tonujaad Ba E.=FE, Xxucobnaua-

ax
axy

AH.
Becton ssementuHuHr cxemacu (XI1.6- pacm) ky#inaaruya:

CdICdSO, - % H,01 CdSO,| Hg,SO,| Hg
Ty#nkran
IpHTME

Saemenr Cd-+4 HgeSO, > CdSO4+2Hg myBo3aHaTHra xasob
6epanu. )

Becton ajemeATH Tauwmll- comup OYyaMaiiuraH 3JeMeHTAHD.
Anementuunr 0K E,=1,0183—4,06-10"°(¢—20)B (xapopaT —
°C aa) ra TEHTAHup.

IOKopuaa usoxjaHrai KoMmreHcalusiall ac6o6u 3.10.K. HH yauau
FOSICHHM TYLWIYHTHpPaAH. XO3UPrH BaKTAa y.a4awap yuyyH KOMMeH-
cauusiiami ac606MHHHT XaMMa KHCMJIapHHH Y3uAa TYTYBYH IOKOpH
KapUIMJIKMKKa 3ra GyaraH JOMMHI TOK MOTEHUHOMeTPAaPH KYJulaHua-
an, Macanaau, [MTITB- 1 P-375 éku P- 307.

SI0OK Hd yauaw raprubu kyfingaruua 6ynann:

1. EpaaMun Garapesa (akxkymy.asTop), BecToH HOpMaJ 3/jieMeHTH Ba rajbBaHo-
MeTp MOTEHUHOMETD KJaeMMasapHra yaaHaiu. ’

2. Ukku spumaiementaad u6opat (XIL7- pacm) SIOK Ba anoxuna noreHuu-
aJJapHU ya4all y4yH rajbBaHHK 3JeMeHT MOC/IaMacH TY3WJaAH Ba Yy MOTEHUHOMETp
KjleMManapura yaaHagH. DJeMEHT MOTEHUHOMeTP KjleMMaJjapHra yJaaHaau. ae-
MEHTHH MNOTeHUMOMeTpra yJjaérradja ullopanapra brubop Gepuin Kepak (myc6aT
uiwopa Myc6atra yaaHaau!).

3. «H.9.» ynarud — Y1ka3ruu (A) Hu HopMaa 3neMeHT JIOK KuiiMaTHHHHF
1/10000 B ra moc KeiaraH COHIX KOHTakTHra yJlaHamu (arap .E — 1,0183 6ynca,
«f.3» 3- KOHTAKTra yTKa3uaanm). '

4. «H.3.— X» é3uaran .ynaruyd YTKasruuHu <«H.3.» XonaTHra yTKasaMu3 Ba
aBBaJIHTa HIYH TOKHH YPHATYBUM KYNOJ (3aHXKAD KapUWHJHTH KaTTa 6yaranaa), Kefint
3Ca aHHK (KHYMK KapUIWAWKAa) Kyauanap OuJaH HOIb-ac606 (rajibBaHOMETPHHHI
KYpcaTHILHH HOMb XoaTra keaTupamus (6yuaa «H. 3.— X» yaaruy — yTKa3rnu Kucka
BaKraa «H.3.» xonarura yTkasu6G Typuaanu).

5. «H.3.— X» ynarnu — yrkasrny DIOK yauauuiun xepax 6yaran saHxupra, sbHu
«X» Xonatura YTKasuaainu Ba yadoBuM YHAWK Kapumauknap. (B, C, A, E, F) opkaau
rajbBaHOMETPHHHI HOJIb Xolatu YpHaTuaaau. JIOK HuHr KniiMaTH YHAHK peocTaTHHHT
B, C, /1, E, F Kynuahapu KypcaTHULIADHHHHF WHFHHAMCHFA TeHr 6yaanH.

310K Hu yayawmpa Kyianaaruaapra sbTHGop Oepuin kepax:

a. Hopman 3nement, akkyMmyastop (6aTtapes) Ba JpraHuia€rran rajbBaHHK
3JeMeHTIaPHUHT KyT6Jlapu MOTEHUMOMETPHUHT KleMManapura TYFPH YJAaHHUIM Kepak,
aKc Xoi4a KOMMEeHCAUMAra 3pHuIHAMailu.

6. 3anup «H.3.— X» ynaruy — yTKa3ruy oOpKaAM KHCKa MydlaTra yJAaHHIIH
Kepak, YyHKH y30K MyAQaTra yJaHraHaa 3JdeMeHT GY3HHIUH MYMKHH.

8. DNEMEHTHHHT YAAHraH JKOANAPHIA KOHTAKTAAPHUHT CO3/IHTHFA HIIOHY XoCHA
KHJHUI KepaK (3MeKTPONHTHK KYIPHKHHHT yUIapuia XaBo nydakuanapn xocu 6§amuin
MYMKHH) . .

2. Ta/ibBaHOMETPHUHT HOb HYKTACHHH aBpPHA TeKupu6 Typui kepax. Hoab
HYKTaHHHT CHCTEMATHK PABHUIAA §3raph6 Typulll aKKyMyJISATOPHHHT 3aPAACH3/IaHTaHH-
HH KypcaTann. DIOK HH Texwwpaérranaa Honb-ac606 KypcaTHIIApHHWHL TeGpaHHO
TYPULUH aKKyMyJSITOPAArH KOHTAKTHUHT €MOHAHTHHYW GHIRUPALH.

KomneHcaluanosuy (TeHralWITHPYBYH) MOTEHLUHOMETPJapHH
IOKOPH KapLIUAMKKa 3ra OyaraH paKamiad BoJAbTMeTp OuJiaH
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aiMawWTHpUin MyMKuH (Macadaad, LL-1312 éku 1U- 1413, R=x
~ 10*—10° Om), uynku 6yHnau BOJIbTMETDAIaH HOJIb- -ac600 yauaui
MYMKHH GyaraHuaaH oprMalaurad Tok yTaau Ba ONMHTaH HaTHXKaja,
xato kam Gysanu.

[MoTeHunoOMeTpAapHHHT YMYMHH KaMiuJurd UWYyHAaKH, yJaap
épaamuaa kKapwuanuru 7—10 kOM nad xatta 6y/araH 3aHXHPJAEPHUAT
SIOK Hu yauaw MyMkuH 3Mac. Hluwa saexrponau sanxupJaap sca 6up
Heua 60p KYNPOK KaplUIHJauKaapra sra 6yaanu. Byunai saHxkupnapaa-
ri JIOK HH yayaw yuyH samnann norenunomerpaap (JII1- 58 éku
JITY- 01) nwnarunanu.

"
XIL11. HWWHHHT BAXXAPHJHILIH
1. Ak06u — Jauuaap anemenTHHHHr IIOK uu aHukaawm

$Iko6u -— JJaHu3ab 3ieMeHTH KyiHaard cxemMa acocuaa RUFHaaiu:

N (=) Zn| ZnSO,|| CuSO,| Cu' )

AIOK uy yayaw yuy xaxmaapd 50 ma gax' 6yjraH 3MeKTPOJHT
KOHLEHTpalMsiIapUHH TalEpaaHT. DJIeKTPOLH AU WIADUHK AHCTHNAH-
rai cyB GusaH 0BuG 1060pHHT Ba KeiiuH 2—3 MapTa 3JeKTPOJIHT
3puTMajapu GuJaH YaHWHT Ba MAMWIAPHK LIy 3/1eKTPOJHTIAp Ou/aH
TYJAAHPUHT.

Pyx anektponnapuun HgNOsspuTmacuia GHp Heua CEKyHA yuaaob,
amaJ/bramalaHain Ba GUALTP KOFO3 GHAAH apTHIALH. DNeKTPOAHHHT
aMaJbraMaJ/laHKIH YHH OKCHAJIAHHUIAAH CaKJadaH Ba MOTEHUHANHHHT
6apKapOopAHTHHH Tabmup.naunn Pyx snektpoanapuiu ZnSO,3puTMma-
CHra TYWIHPHHT.

Muc ssieKTpoaJapHHi KYTHP KOF03 OH/aH TO3aNaHr, AMCTHIJIAHIEH
cyB Gunau tounr Ba CuSOy4 spHTMacHra TyLIMPHHE.

SNeKTPONUTHK KynpuK.napHuHr yuutu (XI1.7- pacm) muctnanau-
raH cyB GujaH YailMHF Ba 31eKTPOd HAHILIApra Taxpuba KuauLl’
onauiaaH Tyluupuur. Kynpuknap Gup-6upH GujiaH KOHLEHTPaUHACH
1,0 H 6yaran KCI spuTMacH opkaau yaaHaau. DIOK wu ynuaw
joKopuaa é3uaran taprubaa ou6 GopHaaiu. .

Muc Ba pyx 3/eKTPOANAPHHHT AapPCJHKIAPAAH MABAYM 6yJarau
3/7€KTPOJ MOTeHLUHaNNapHHHHT KufiMaTaapH opkKaan SIkobu — [auu-
3ab 3aeMeHTHHUHT DIOK HH Haszapui xucoﬁﬂ?é TONUII MYMKHH:

E gy =mcy,—Tzq-

3
Slkobu — aunans 3J1emeH"‘MHu SIOK Huur Taxpubaga TONMHATaHH
GMan HasapHd XucoGnaHraH KuAMaTH opacHiard ¢apKHu AE—
=FE .= E ., Xuc06,1a6, KeJITHPHIraH XalBajra €3uHr.

2. MHcC Ba pyX 3JIEKTPOANAPUHHUHT NOTEHUHMANAAPHHU AHHKJAMW

[Toreaunany auuKNaHUWIK Kepak GyJraH 3/eKTpod KaJoMedb.
sneKkTpoay OuJaH y.naHaau Ba Xocuad Oyarad saeMmeHtHuur IIOK
yauahaad. KajoMenb 34eKTPOAHHMHT NOTeHUHaJH Ba Ty3HJAraH
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aneMeHTHHHI JIOK Hu OGuaradn xonma ypraHunaérral 3/eKkTpond
norTeHUuaNH XucobnaHaau. Xucobaaliaa 3/1eKTPold HIIOpacHra 3bTH-
60op Gepuiu Kepak. MacasnaH,

(pt)Hg, Hg,Cly| KCljj CuSO,| Cu
1.0M 1,om
3aHXKHPlA MHC 371eKTpoa Myc6at xucobaaHamu (a. .++<<0,01 6ya-
rauga Muc snaektpoan 1,0 # KCl ra Huc6atan maHpuit 6yaub
Konaau) Ba sneMeHTHHHI DIOK

E oy =gy — My ks B8 Tg, = Epgy 7y 05,

6ynanu. :
~ Ky#iugarn aneMeHTna KaJioMmeJb 3MeKTpoan mycbat Gy/auu:

Zn| ZnSQ,|| KCI| Hg,Cly, Hg (pt) .
1LOM  1OM

[lyHudr yuyH
E =My k5. — Tz BA nZn-=nH<K.3._E'ra)K

6ynanu.

3. bydep 3pHTMaHHHT BOAOPON KYPCAaTKHYMHH yauall

Bydep 3pHTMaHHHI BOAOPOA KYPCAaTKHUHHH aHHKJAALIAA XHHTHA-
poH 371eKTpoauaaH Qoiaajanuia i Ba KyHHAard 3aHXup AUFUJIaLH:

(+) PUH], | KCI |Hg,Cly, Hg' ™).

Bydep sputma comsHran ywey. rajbBaHHK 3feMeHTHHHr JIOK Hu
yn4a6 omuur. OauHrad HatTuxKaHd HepHcT TeHrsamMacura KyHuHr Ba
pH Hu xuco6aab, xKaaBanra €3u6 KyHAHHT. '

Hapcaukaapnaa 6epuarad KuidMataapilad ¢oiaanannd, Kyduiaru
)KalBaJHH TYJIAUPHHT.

9 X0 K BH, 3JEKTPO] NOTEHIHALIADHH BA BOXOPOA KYPCATKHIHH
AHAKNAW HATWKANApH ’

FabBAHMK INEMEHTHUHT 3AHKUPH : E ' x AE pH

M cu/CuSoy//ZnSo4/Zat)
) cu/CuSo,//KCL/HgyCly Hg "
) Hg/HgyCl,/KC1//Z0S04/Za )
M py/ (0] , //KCI/Hg,Cly, Hg )

Aiipum snementaapHutr IIOK aapu Ba 3/1eKTPOAIaPHUHT 3AEKTPON <
noreHlUMaNIapu: .

Slko6u-danusnb snementuuuur JIOK E=1,10 B;

Becron nopmas asieMeHtuundar 3IOK E,=1,0183 B.

Muc 31eKTPONHHHHI 3/M€KTPOA NMOTEHUHAJH:
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= 40,521 B Ba- n = 40,337 B.

n
Cut/cu at/cu

PyxX 3/1€eKTPOAHHUHT 3/eKTPO/ MOoTeHLHalun

rd

m=—0,763 B.

Hopman kanomeiib 3/1eKTpoaMHHHT NOTeHUHAIH

Hg, HgCl,,-KCl  Ty#unran TMuxs =+024158
Hg, HgyCl,, KCI 1,0M Cmus =+028128
Hg, Hg:,Clp, KCI, 0,1 M My xs =-+03341 B

lOKopuna keatupuaran snektpon norenuuannap 25°C maru CyBaH
3PHTMa/IapHUHT CTaHJApT 3JEKTPOA MOTeHUHaNdapHIuP.

Xil.12. MALIKJIAP

Pb/ PbCly/ KCl/AgCl/Ag rafbBaHUK aaeMeHTHRUHT DIOK 0,49 B, dE/dT = —
—1 86 10~* B/K ra Tenr. dneMentaa conup 6Y.1aéTran peakUuaHH 3HHF, WyHHRTAEK,
25°C naru AG Ba AH Hu XucoGaaHr.

Xaso6: AH=—105,25 kXK.

2. Dnekrponnapuuur 25°C nard NOveHUHAAHHH Ba TFaJbBaHHK 3N€MEHTAAPHHHI
SIOK Hu xucobaaHr (E? Ba y.. Japuu VI xamaa VII usosarapdan xapanr):

Zn |ZoSO4 {HCl  |Cl,,Pt e. Hg|HgCl IKCI :KCl Clth

a.
m=0,1 {m=0,1 : * m-O 1
6. Zn|2aS0, |CdSO, |Cd =. Ni [NiSO, zAsNoa |As
m=0,1 |m=0,05 x*. a=0,1 a=0,005
5. Ag|AgNO3iAgNO3 |Ag x2%.4=0,005 a=0,1
m=0,02m=0,1 .
| x3¥". a=0,1 a=0,1
i Pt'HzImE{OC,:(;2 -n:l(():.ll |H2'P‘ 4%, a=0,005 a=-0,005
A.

2=0,5 |a=0,1; a=10-5

Cu| Cu?t | Cu2t Cu* |1’t 3. Ag |AgCl IKCI IHSZC’Z IH‘(P‘)
M .

)X aBo6: E (Bonbraapaa)—

a. 2,242; 6. 0,355; B. 0,037; r. 0,039; 4. 0,061; e. 1,092; x*. 0,933; x*. 1048
#%°. 1,009; x* . 0,0971; 3. 0,046. .
3. HuMa yuyH cobBaT/aHHII KATHOH EKH /1eKTPOHJIAa PHHHT MeTaJlAaH 3puTmara

yruuwmra épaam Gepaau?

4, XI1.3 rteHrnamanarn KaHRa#l Huc6aTaap OujaH ranbBaHHK 3JeMeHTAard
peakuus 3HTaAbAHACHHHHI AH Wwopacu Gearnnanaaw? By wapoutnap wuwnaérrad
3/1eMeHT XapopaTHHWHT V3rapuuiira Kasaan TabcHp Kuaaan?

5. TaanbBaHHK 3AeMeHTIarH OKCHANAHHII-KAWTAPH.IHIY peakuusici MyBo3aHaT
KoHCTaHTacHin E° HUHT KMAMATH GYiiHua aHHKAI MYMKHH SKAHAHTHHH KYPCATHHKS.
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6. TasbBaHMK 3JeMeHTAaplark peakUHsJaPHHHI MyBO3aHAT KOHCTAHTA/NaPHUHH
XHcoGaaHr. )

7. Kymyuw xgopua snektpoan Cl—/AgCl/Ag noteHunann udosacunu E3uur.

8. Bonopoa-kucaopoa saemextuuuur JIOK uu xucobaaxr. Typau mucoriapia

yhuur JIOK H* ékn OH ™~ nonsiapn KoHLeHTpaLKACHTa GOFIHK SMACIHIHHH KYPCAaTHHT.

9. Kannait xofaTaa s1eMeHTIa KOHTAKT NMOTeHUHan GYIMACAHTH MYMKHH?

10. Hcrasran ranbBalMK 3A€MEHTAa yuTafaH KaM G6Y/jMaraH noTeHUHaanap
CAKpailli MaBXYIJIHFHHH KYPCaTHHI..

11. HEmMa yuyH MHC TysW 3pUTMacura pyX KyKyHH KYlIuaraHda MHC CHKHG
YHKAPHAHIUKHH TYWYHTHPUO GepuHr. .

12. AnanuTHK KHMé&aa 3pHTMajAa AOAHHHT G0paurn Kyiuaary cudat peakuusnapu
OpKa/IM aHHK/IaHAaM: SPHTMA 103aCHTa JONKA KaBaT XocHa Gyarykua Genson Kyiunanu
Ba XJIOPJIH CYB Kyumna;m Huma kysatunaau? Kaunau Kapaéuaap-6opaau? Mysosauar
KOHCTAHTaCHHH KaHAaH Xucobjalll MyMKHH?

13. Typr BaneHTAH Kanall €KW GPOMHHHI KaMcH Gupu SHT AXWH OKCHIAJOBYH
9KaH/NUCHHH KaHAal aunKaall MyMKHH? MKKH BafleHTJH MHC Ba HoanapRaH Kafic 6upu
KYUJIHPOK OKCHAJOBYH 3KaH/IUFHHH-un?

X11l 606. HOH MYBO3AHATJIAP

XIH. 1. KHCJOTA — HUWIKOP MYBO3AHATJIAPH

[Tporoautux ne6 ataiqyBud MyBO3aHAT 6up 3appajaH HKKHHYH-
cura NMpoOTOHJIapHUHT TAluMG JTHIMILK HaTHXaCHla naino 6yaanu.

Bup KoMmoHeHT/IH cnmema.nap}la Kymmam MPOTOJIMTHK peakius-
Jgap 6opaau:

NH;+ NHs = NH#+NH7
H,O0+H:0 = HsQ*+4OH~™

I

H,0+4-NO&

H3;0%" uonu mnpoxcouuu voHu 1e6 artajaiaM, WyHra YXiuali
" NOF Hu HMTpOHMH WoOHM Hefimaanu. Bapua peakumsiiapia 3appa-
JapaaH 6Upu npoToHJap AoOHOpH (KHcaora) Gyaca, HKKHHYHCH 3ca
npotoHnap akuenrtopu (HuwKop) 6Yyaanu. Xap 6up MyBo3aHaTaa
KHCJIOTa — acoc mypraapu KaTHallafu. DBup xua 3appanapHUHT
6upHlaH MKKHHUHCHTA NMPOTOH YTraHAaTH MYBO3aHaT/Jap asronporo-
AuTuK  (aBTONPOT) MyBO3aHaT/ap, CHCTeMaJap sca §3-fjaudan
NPOTORAGHYE4U CUCcTeMasiap AefnaiH.

Bup KoMnoHeHT/IH cHCTeMaJsapia IpPOTOHra HUCGaTaH JOHOp €KH
aklenrop xoccacura 3ra 6yaraun sappadanap 6up-6upunau dapkaas-
mafiau. IllyHuHr yuyH aBTONpOTJMK Japaka KaTta 3Mmac. JIeKuH
VUHMHYH MyBO3aHAaTAAa HKKATA anuuqncura HUCGaTaH y KaTTapok
6ynLIK Kepak, YYHKH MYBO3aHAT HHTPOHHHA HOHHHUHT XocuJ GyuLy
HATHXKACHUJA, CHIKHALH.

Hkxunamuu cucreManapia TMPOTOHNAPHUHT TawWHG TUAMILH

#KOMIMOHEHTJIADHHHT NMPOTOH-A0HOP €KH MPOTOH-aKLeNTOPJHK XoccaJa-
pu HucOaTHra GOFJMK, JIEKHH TYpJH THM MyBo3aHaT/lapaa KHCJOTa-
"acoc XKydTaapu XaM KaTHallaad.
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Muconnap:
OHCCOLUHIAHHII —
CH3COOH + H,0 = CH3COO~ + H307
HCl14+HNO; == Cl~ +H:NO§
i
H, 0+ NOF
HN03+H20 == N03-+ H30+ N
FHAPOIH3 — s
H++H20—’ NH3+H30+

| + H,O
NH,OH

CH;CO0™ 4+H;0 = CH;COOH+OH™

HeHTpaJJaHHI —

CH;COOH + NH; == CH;COO~ + NHY.
HCl+4 NaOH == Cl— 4 Na* 4H,0.
CyB MHHepaJ KHCJAOTaJlapHHHT AOHOPAHK KOOHJHATHHH TeHrJall-
THPalH: CyBJa yJapDHHHT XaMMacH NPOTOHJAPHHHT JIOHOPH GynaaH.
JlekuH Kucsnorasap apaJiatiMacHia JAOHOPJHK KOGHIMSATH TypJHua

6y.na11u JLOHOpJIUK KOBUAHATH 6yuuqa yJapHH KyHhuiaaru taprtubaa
XKOHNAITHPHIL MYMKHH:

HClO,> H:S0,> CsHsSOsH> HCI> HBr> HJ> HNO..

Keatupuaran MyBosaHaTt/iap KOHCTaHTaNapH TYpPJH ycyanapaa
yauaHuIUH MyMKHH. XycycaH, KaTTa aXaMHATra 3ra 6yJraH AHCCOLH-
JaHHLI KOHCTaHTaCH KOHAYKTOMETPHK yadall (XIV 606), norenuno-
MeTPHK Ba KOJOPHMETPHK ycyJsap €plaMH]a TOMNHJIAIH.

XHI. 2. BOLOPOMA KYPCATKHY (pH)

Mabaymky, cyB Kylujaaru TeHrsiama 6yiind4a AMcCOUHNAHAAH:
HyOz= Ht+OH~.
By peakuusiHHHT JAHCCOLHMJAHMUII KOHCTAaHTacH (TepPMOAHHaMHK
MyBO3aHAaT KOHCTaHTaCH)

Gyt %on-
Ko =———
Hy0
ra TeHr 6)“1J1u6 a; — aKTHBJMKAAp feitunann (a;=p/p? €K a=

=yN — MOJUIAHMHT MOJISID KHCMH, y; — aKTHBJHK K03 QulUHeH-
TH). §3 6yFu 6unaH MyBo3aHaTAa OYJraH To03a CYIOKJHK Y4YH

P/P'=q;=1 6ynaau (P'— TO32 CYIOKJMKHHHT TyAuHraH GyF GoCH-

MH, P; — CYIOKJHKHHUHT alHH Xapopartaari napuuan 6yr 60cHMH),
WYHHHT YYYH T03a CYBHHHI aKTHBJHTH Qyo==1 Hecak,
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Ka=HH+ KcyB

OH™
Ky KaTTAJIMKHH CYBHUHE LOH KYnadTmacy feRunany. YHHHT KHAMATH
dakar Xapopatra GOFJIHK O6Yjaanu:

25°C na Ke,==1,008.10~"%.
ByHaan 25°C aa a; =~ [H*]= /K., =10"" e-uon/a ra teur 6yaa-

qu. CyBxa KHCJIOTa €KH HMUIKOP 3PHTH/ACA, BOAOPOIL HOHJIADPH
KOHUEHTPAUHUSCH opTald €KH KaMasiiH.
Bonopon HOHJIapHHHHF aKTHBJIUTH Kymdnamqa 6earunananu:

cyBaa: a, =~ [H'],

KyWId KHCJAOTala: Qu+=7Yy4My EKH aur=Yy+C+ (Oy e€phia pi Ba y4
HOHJIAPHHHI {praya akKTHBJUK Ko3D@ULUHEHTJIapH; my Ba (g4
HOHJIAPHHHT ypTada MOJISJIIHTH Ba MOJSIPJHIH).

KYUCH3 KHCIIOTANA: Gy+R2 0C- .

ay- éxu [HT] KaTTaJMK/NapHH QKTUE KUCAOTAAUAUK BA m éku .
€ KOHUEHTpaLMAAAD YyMymuti KUCAOTAAUAUK [e6 HOMJAHraH. C

AKTHB KHCJIOTAMHJIMKHY Bogopon KypcaTkuyd pH (Boaopol HouJapu
AKTHBJMKIaPUHUHT MaHGHH Jorapudmu) opkaad xpomanaw kKabya
KuauHran: pH= —lgay-.

25°C pa Heiitpan sputMmaja pH=7,
KucaoTtadd spurMajga pH <7,
umKopJau sputMaga pH>7.

CyBHHHT HOH Kyrlammacn TeHrJaMacuiaH KypuHuG TypHOAMKH,
25°C na xap Kaunai sputmaga pH-+pOH=14 6ynaan. AManna pH
Kuitmatn 0= 14 opannrupaa GyaraH spuTManap 6uaaH Ul KYpUJIaiH,
Jekun pH Houaza kuunk Ba 14 naH Katra KuiAMaTaap Xam GyaHiuu
MYyMKHH (4yHKH BOAOPO/ HOHJIAPH aKTHBJIMTH IIAPT/AH TylyHUYa 6§16,
pH kKuiiMaTu aHUK TONMJaAHTaH KaTTAJHKJIap, MacajaH, AMCCOLMIA-
HHII KOHCTAHTaJNapu GuaaH MOCJALUTHPHIAA/H).

XI11L.3. Bydep 3putmanap

Tapku6una KyucH3 KHCJIOTa Ba YHHHI KyW/H acoc OGHJIaH XOCHJ
kuarad Ty3un (CH;COOH 6unan CH3COONa) éku Kyucus acoc Ba
YHHHT Ky4id kuciora 6unan (NH,OH 6unan NH,CI) xocun kuaran
TY3WHH TYTTaH 3pHTMaJapra Gydep spurmanap aeinnanu. Kuciora-
HHUHr Ty3ra (€KH acCOCHHHT Ty3ra) HUcOAaTHHH Y3rapTupuO, Kepak
6yaran pH ra sra 6y¢ep sputmaHu Tad€psraluiiMu3 MymKuH. Bydep
3pHUTMaJlapHd’ _CYIONITHPHLL y1apJiary BOAOPOI HOHJIAPH KOHLEHTpaLlHs-
CiHH Jlesipu 3rapTHpMalinu. By dep IpuTManapra Kywin KHCaora 6KH
Ky4CH3 acoc Kyumica, Xyiuu IyHaai HHC6aTaa CyBra KyWHAraHHra
yrc6aTaH 3PUTMAHUHT KHCJIOTAJHTH EKH aCOC/AHIH KaMPOK y3rapanu.
By xoauca Gydep Tabcupu JAeiimaaiu Ba y SPHTMaHHHT Oyghep
curumuea Gorauxk 6ynamn. Bydep curumm Oydep spurmanunr pH
KHAMATHHY 6GHp OMPAHKKaA Y3rapTHPULI Y4YYyH Tanalb KHJIMHIAH Ky4iH
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Kucjora €KH acOCHHHr MHKAOpH OunaH TaecudaaHaau. . Bygep
3pHTMAJAp CyIOATHPHAraHaa yJapHHHr Oydep CHFHMH KaMasiid.
Bepuaran KoHLeHTpauustia KHCAOTa OMNAH TY3HHUHT HHcGaTtH Oupra
TeHr 6yaraH 3puTMa 3Hr Katta Gydep cHFumura sra Gyaanm.

Bydep apurManap

Tapxubu pH Tapxubu - pH
HCI+CaC12 1,0—2,2 H3B03+N823401 6,8—9,2
HClHxanuii 6udranar 2,2—-3,8 H3BO3+NaOH 7.8—10,0
CH;COOH+CH3COONa | 3,7—5,6 NayB407+NaOH 9.2—11,0 -
Na,HPO 4+NaH,PO 5,3—8,0 NayHPO4+NaOH 11,0—12,0

XUl 4. NOTEHLHOMETPHK YJIYALUNAP

Bonopoa KYpCaTKHUHHH aAHHKAAW

Boxopoa kypcaTkuu O6up Heua ycyada YAYAHULIN MYMKHH:
KOJIODHMETPHK, KOHAYKTOMETpHK Ba NoreHunoMeTpuk. [loreHumo-
MeTpuk ycyaaa pH Hu anexkTpoanapiaH O6upu (nHAuKaTop 6V.u6
XH3MaT KHJYBYH) BOAOPOA HOHNapHra HucbGaTaH Kairap 6yaraH,
HKKHHUUCH 3Ca YpraHuaaérraH 3pPHTMaHUHT Xoccajapura GOFJIUK

XIM. 1- pacs. Bonopoa 3aekr-
poau: -

! — NNatHHaIAHraK LIATHHE 39€KTPOAN:

2, 3 — wnwa wuaiivanap: 4 --- poaopox-

HHHT YHKHIUM YYYH TelHK; 5 - TeKtn-

pHAa8Trak IPHTMA ydyH uanw: 6 — Bo-

A0PORHK YUPHTHUI Y4YH MFAXasnaHTaH
eHIaMa Hadva.

166

+

Vo N

1
:
I
L

u]®

O

XIIL. 2- pacu. Bopopon oan
yuyH nekTpoin3 oaub6 Gopu-
ays4n ac606.

www.ziyouz.com kutubxonasi



.

O6yniMaraH y3rapmac NoTeHUHa/dra 3ra O6Yy.iraH rajJbBaHHK 3JEMEHT
épaamuia aHUKJgaHaIM.

Bonopon 31eKTpoad, XHHIHAPOH Ba LKA 3JeKTPOAJapH HHAUKA-
TOp 3JeKkTpoa 6yau6 Xu3MaT KuJald. Ya3rapmac MoTeHUHaJra 3ra
6yaran sjektpon cugaTHAa KYNMHHYA HOpPMaJ KaJjioMeJb 3JIeKTPOIH
HUNIaTHAddH.

Boroponr aaektpoau €pmammaa yavaw. Boaopoa 3neKTpomHHUHT
ryauaun XIIL1- pacmaa kypcatuarad. Muc yTKasruura yJaHras
(1- HyKra) nanatuHanaurad naatdHa (Pt) cum (I usosaea Kapanr)
wyita HaWra (2) yaauran. lluiwia Halt nykak opKaJin NacTKM KHCMH
KeHraitapuiarah Haira (3) KUpUTHATaH. YHAA ra3 KMpHIUH Y4yH 6Hp
Heya Telinkaap (4) KuJWMHraH. 3- HAUHUHT KeHraHTHPUIraH KHCMH
BOJLOPO/ HOH/IAPH TYTTaH 3pHTMA (5) conuHraH uAMLIra TYIIHPUAALH.
ByHna IIaTHHA CHM 3pHTMara TYJHK ‘TYUIHPHIMACIHTH Kepax.
6- #ynnaH 31eKTPOAHTHK YCYJIAa ONHHAETraH BOLOPOL OKHMH yTKasH-
NajH, y 3ca NaaTHHa cuMfaH YTu6, Gup KHCMH YHAa aAcopGuiaHaiu
(«T)“/ﬁuﬂmpalm») Ba 3pUTMa OpKaJid Ba TellHKJaphaH aTMocdepara
yraau.

Huwkopuit sputmanapudar pH uHM aHUKJAIL yuyH GoliKaua
-TYSWJHUILArH S/JEKTPOAJIap HULIATHAAH, yaap SPHUTMAHHHT XaBo
6unaH KOHTAaKTHra Ba 3puTMAara yrjepoj HKKH OKCHAHHHI YTHIIHra
TYCKHHJIUK Kuaagu (XII1.4- pacmra KapaHr).

[TuporajJoONHUHT WIUKOPHHA 3DHTMACHHH Ba CYBHH TYITaH IOBH-
JlyBYH CKJAsIHKaJaplAaH BOAOPOAHH yTKa3u6 KHCJIOP Ol KOLAWKJIaPHaH
To3a/MaHraH GyAHILN Kepak.

OcoH OKCHANaHYBYH €KH KaliTapuJyBud MofgjaJnap, MacaJaH, asor,
XPOM, MapraHell KHCJOTaJapHHUHT Ty3JlapH, TeMHP OKCHAH Ba opraHHk
Mo/ianap, WYyHHHTAEK, NJIaTHHAHUHHT CHPTHHH «3aXapJoBuH» mMoana-
Jap (AbHH YHAAH BOAOPOAHH cUKHO uuKapyBuu) 6yaraH Xoliapiaa
BOAOPOJ 3MeKTPOoArHM KY/1ab 6YaMaifn. «3aXxapJoBunu» MoJAajapra
030J{ rajioreHsiap, apceHuasap, cyiabuaniap Ba OowKaaap MHCON
6ynaan. Bomopon 3jexkTpoauHH O6ollKa 3JeKTpomjap OwiaH yJa-
€Trana 3JeKTpOIHTHK KYNpHKHH KyaJaall Kepak.

SIOK nu ynuaw nafitaa BoaOpOA OKHMH y3JyKCH3 OYIHWHA Kepak.
llnwa HaHHHHT KeHraATHPHJIraH KUCMM Ba 3pUTMajaH XaBO TYJMK
cMKM6 uMKapuirady XamAa MNJAaTHHa Bojopoa OujaH TYHUHra4
‘MyBO3aHaT YpHATHWJIaAH. MyBO3aHATHHHT YpHATHJHIUH HaH4ajap
XaXMHra, I0BHJIYBYH CKASIHKA Ba BOJOPOI 3JIEKTPOAH TY3HJHIUHra
6ornuK Gynand. bynusr yuyH taxmunad 10—20 mun Ta.na6 KHJHHAIH.
Bonopon 0BuayBYH CyIOKJMK OpKajaH 2—3 ¢ na TaxMHHaH 1—2 my-
(akua Te3NUTHAA eTKa3uO GepHJIHILH Kepak.

SnexkTpotu3 orH6 Gopunaérran uaniiaary (XI11.2- pacm) cyokaux
CaTXHHUHT TylIu6 KeTMacjaurura 3bTHO0p GepHll Kepak, akC XOJAa
37€KTPOA GU/IaH CYIOKJIHK Yerapacuia yUKyH YHKHIUH MYMKHH. Y4KyH
HUKKQH nadroa 2AeKTpoau3 uluwuru Te30a fuupuw Kepax, axc
x040a nopraauw cooup 6YALLIL MYMKUH.

Bonopon Ba KanoMeab 3jeKTpoasapuAaH TalUKW/I TONraH 3je-
MEHTAa KajloMeJsb 3J1eKTpoiu Myc6at 6ynann. dnemeHTHHHT DIOK
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E=E(ys)—EHY, Ho)=E (4 ,5)—0,0591lgay+

ra TeHr 6yaanu.
Byunau: lga, = (E,..,,—E)/0,0591 Ba
PH=[E—E (4x5,]/0,0591 \ (XII1.3)

KeJu6 uukKalid.

XHHTHAPOH 3JieKTPOAH GuaaH yavawl. XHHTHAPOH 3JeKTPol
3pDUTMara COJHHTAH XHHTHAPOHAAH Ba YyHra TYLUMPHJITAH CHIJIHK
niatuHa cuMaaH u6opat (xunruapon xuHoH Ce¢H.Op Ba ruapoxuHoH
CeH4(OH) 2 HHUHI 3KBUMOJEKynsp GUpUKMAacHanp). I'uapOXHHOHHHHT
CyBIATH 3PYBYAHAMICH Kyaa Kam Oyaradauru caba6Juu, YHHHT
03rdHariHa MHKIOPH XaM yadaluiap oin6 6opulilaa kepak 6y/1anurat
TS’rﬁuHraH 3PUTMaHM Taiéprall yuyH eTapiuiMp. DPHTMAHHHT Tyaa
TYAHHHILN YYYH- pUTMajard XUHTHIAPOHHH apasaliTHPHLL tanab
KHJHHAAH.

XHHTHAPOH CYBJH 3pUTMasapia XHHOH Ba THAPOXHHOHTra NapyaJa-
HaJH Ba yJap OopacHla OKCHAJaHHII-KadTapuJadll MyBO3aHaT XoJMaTH
_ ypHaTuaaau. XHHOH OKCHANAHTaH, THADOXHHOH 3Ca Kaifrapuarad

XoJaTAZAUDP:
/4 Vi
=
/4

By myBsosaHaTaa BOlOpPOR HOHAAapH KaTHallrawu €aGaGin OKCHAJIA-
HUII — KalTapuJHLl MOTeHUHAJNH SPHTMAaHHHT BOJOPOd KYpCAaTKHYH
pH ra 6ornuk Gynanu. XuneuOpon 3aeKTpodunu uwKopui aputma-
aapda Kjaraus MymKun 3mac, YyHKH THADOXMHOHHHMHT HIUKOpPHH
Tya.napu XOcH/t OYMMINA HATHXKACHAA XMHOH GUJaH THAPOXHHOHHHHT
y3apo Huc6ath 6upaaH dapkaanub Konaau (3KBUMOIEKyasp 6Yamaii-
an). XuHOH OMNaH THAPOXHHOHHHHT HHCOGATH KYYJIH 3JAE€KTPOJIHT
Ty3Japy HWTHPOKHIA XaM V3rapu6 KOJHIIH MYMKHH. XHHTHAPOH
3/MEeKTPOAH BOLOPOA SJEKTPOAHTa HHCOGATaH .OKCHAIOBYHJIAPra HH-
RaMJau GyJaany.

Kanomesb Ba XHHTHADOH 3JeKTpoaJapuiaH HGopaT rajibBaHHK
3JleMeHTAa XUHTHAPOH 3JeKTPoiH MycbaTt Gysnaan. By ranbBaHuk
anementHur JIOK

E=E,  —E, .= E?( r.t 0,000198TlgaH+ —E, x> *

ra teur 6ynanu. By-reHraamanaH \ ,

loa _ E“E.;_r_"l"En‘n.a. _ Eg.r._En‘n.a‘_E
8%+ = 700001987 ' P T 7 0,000198 7
keqn6 yukanu. Temneparypa 25°C 6yaranaa,
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E?(.r._ EH.K.S._E (XIII4)

H=
P 00591

TeHrsaMa Xocua 6ynaau. by TeHr;1aMana E? ==0,699—0,00074 (t—
—25).

IHuwa 3snektpop Guaan yauyaw. [luia 3aeKTPORMHHHT (IONKa
JAeBOpJM KA MeM6paHa) KYJJMAHWJHIIM LKA TapKHGHAArH
KaTHOHJIAPHHHI 3PHTMa KaTHOHJapu OuJjaH aJMallHHHIUMCa, LIMLia
aCOCHHH TalUKMJ KHJAYBUH AHHOHJADHUHI 3Ca, 3PHTMa aHHOHJIAPH
6usaH aJaMmalldHa onmacnnmra acoc/JaHraH. ByHnan KaTHOH ofaTia
Nat (wynunraek Li*, K*) xatnonnapu 6yaaaun. lumanu xnopuna
KHCJ0Ta 3PHTMacHAa y30K yuia6 typrangarua HT katuonaapu
WMIIA HYHra KHpalH.

[luuwa Ba 3pHTMa oOpacHAa KaTHOHJIAp aJMALUMHHLIM YyJIapHHHT
MWajary Ba 3pHTMajard TaKCcHMMJaHUI KospdHuUueHTH OujaaH
. XapakTepJaHyBYH MyBO3aHAT }mcﬁamapura MOC paBHIUJA COLMP
6yaanu (XI 606).

Llxwa Ba sputma opacuaa HT Ba Na™ TaKCHMJIAHH L Koa(pqmuu-
@HT/IaPHHMHT HUCOATHUHH-KHPUTHO

kH+: \_ aH+/aH+
k

Nat ay +/ay,+

HH XOCHJ KusaMu3. By epaa mnmanary HoHAapHHUHT aKTHBJIMTH IITPHX
GujaH GENrHNAHTaH.
Byuaan*
a+ a,+Ka
LML LS (XIIL5) |

Gyt B+ Hay+

[luwanary KaTHOHJAp aKTUBJIHK/IADHHHHT AMFHHAHCH y3rapMac
6yaraHu yuyH

aH+/alH+ = (aH+ +KaNa+)/const

Gyaanu.

* (Xlll 5) ntoaa Kyinaarnua kedub unKauu:
K= (a +/aH+)/(aNa+/aNa+)
KaNa+/aH+_=aNa/aH.,.
TenrAaMaHUHF MKKH KHcMHra OupHu KYWIMG, yMyMHil Maxpaxra KeaTHpcak
Kap,+aq+ ap,+ Hay+ )

Hit o.1avi3, Ovidan (XIILS) teuraama Kend dnga b,
au+ A+ . .
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Wuwa 6unan spurMa opacvla HOHJIAPHHHT Typauva TaKCHMJaH- -
raHJury HaTH)KacMaa LWWila'— 3PUTMa CHPTH sKHHHM/IA MNOTeHUH-
annap ¢apkd naiigo 6yaaau. By CHPT ﬂ'KnHun?rH MOTEeHLHAJHHHT
caKpallH .

Eppwa= E?,;,,u,a =olg (aH+/a’H+ )
EKH . '

=E(|)1;’uma+elg(arl . +Kay,-fconst)

EI.I.IMI.I.Ia

ra TeHr GyJamu.
Bynpan: _ .
.Emnuxa=E0umuxa+elg(aH++Ka.Na+) . (XIIIS)
6y Tenrsnamaja .
0
EI.UHUJa
XII11.6 rtenrnamapa 2,3 RT/F ypHura 6 KaTTaqurn KyHAuarad.
LMiuaHuHT CHPTKH Y3rapyB4aH/urH Tyaiid TOKHHHT YTHG KeTullUH
HaTHXacuAa O Huur Kuiimatn 2,3 RT/F nan KHUHKDOK_ Gyranm. .
E (wmMwa) mnoreHumanuHud ya4ab Oyamainv, JieKHH LIHIDA
MeMOpaHAHMHT HMKKH Tapadula KoHlallraH HKKH IPUTMAaHHHT
noTeHUHa/JIapy (papkuHA Yi4all MyMKHH.
Ky#ingary rajbBaHHK 3aHXHDHH KYPHO UHKaMH3:

=EC, ., —0lg const.

AgIAgC1| HCll Wnwa memGpata I H+| KCl sputma | Hg,Cly| Hg
W% % % B

By -3auxupaa ¢1—0,1 M HCl spuTMacuiary Kymyil XJIOPHA
5JeKTPOIMHHAT noreHunany; - ¢z—0,1 M HCl spurmacu — wuiia
CHPTH SKHHHAAlH TOoTeHUHaJ; (3 — LWHIIA — 3PUTMA (3PUTMA BOLO-
PO MOH/IAPHHHMHT XOXJ1araH aKTHBJIHTHIa 3ra GYJIuIuM MyMKHH) CHPTH
SIKHHMJAry MOTEHUHMAN; (s— Ma3Kyp 3pHTMA 6uian KCl sputmacH -
yerapacujard Ad¢poy3uol NoTeHUUaN; s — KaJjJoMellb 3/1eKTP OLIHHHHT
NOTEeHLHAJH. @1, P2, (5 IOTeHUHAIap Y3rapMac; @4 NoTeHIlHaIH XKyaa
KHUHMK KuiiMaTra 3ra 6ysraHu yuyyH yHH XHcoOra oimaca xam 6yaand,
@3 MOTEHIIHAJM 3Ca 3PHTMajaru BOAOPOJ HMOH/IAPHHHHT AKTHBJIHCUTA
GOF/IHK. -

@1, g2, @ noreHuHantapuu 6upaawrupub, (XI11.6) kypunuwaara

TeHrnama €3ca 6ysnaau. By xonna 3awxupaunr 0K
E=(E,ys) =[Elua+01g(a, +Kay 1))

ra TeHr Gynanu, 6y epma EC (wmwa) Kaiin 3TwiraH moreHiuaniap
fuFunAuCHaal u6opaTaup (g, @2, @5). ¥ Mmullla TapKuGHra Ba HYKH

. 37eKTpoara 6oF/IUK, JEeKHH YHH aHHK KuiiMaTaapra ara 6y.araH TypJ/u
3/IEKTPOIJIAPHKHT CTaHAApT NMorenunannapu E? 6unau aithan yxwauw

Je6 TyWyHHII KepaK 3Mac.
K ko3pduumeHTH Xyma KMYMK KaTTaiukaup: ~10—'0—10—"
Kucnoranu Ba KyucH3 HLIKODHHA MyXdTia a,.>>Ka, .} UWIYHHHL
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YUYH:

E=E Enwa— 01201 - (XIIL.7)

(n.k3.)
Bynaait lwapoHTaapaa luMlia 3/eKTPOA BOAOPOA KaTHOHJApHIa

uuc6ataH Kaiitap 6ynaau. By kyfinaaru tenrnama épaamuaa pH vu

aHuKJalira WMKOH Gepanu: : :

! E=E(H‘K.3.)_E(l)uulllﬂ+0pH' (Xlll7a)

By tenrnama (XII1.7) nan kenn6 uuxanu.
Kywin niwkopuét myxutaa Ka +>a, .. Yupa ajekrpon HaTpuh

KaTHOHJapura HucGatauw Kaitap 6Y/iIHO Konalu.

Ulxwa 3A€KTPOLHUHT KYAJaHMLI COXacH WHIIA TapKuGura
6orauk*. Afipum wuwanap pH HuHr 1 gan 14 rava 6yaran kuidlmMataa-
puHH Kampal ONHIUH MyMKHH.

Ulnia 3AeKTPOAHUHT BOAOPOJ BAa XHHIHADOH 3J€KTPOAJapHra
HHc6aTaH a3aaauru Kyiiuaarunapaad u6opat: ‘

yayawpgary 3puiTMara GeroHa Moadajap apaJallTHPUJIMAaHAH
(Booopoa, XHHIHAPOH);

3JEKTPOAHHHT MOTEHLHANH OKCHAJOBYH Ba KailTapu/ayBUHIaPHUHT
MaBXYMJMTHIa GOFJIHK 3Mac,

XIIL. 3- pacx. lHnwa snexrpon:

1 — WuKH 3aeKTpod; 2 — memGpaHa; 3 — HUKH 3PHTMa; 4 -—-IiroN 1eBOPAN Hai; 5 - WaPCHMOH 3AEKTPORHK
XHMOR KHAYBYH MHan

XHI. 4- pacu. CyBHUHI HOH KYnaiTMACHHM aHHKJA0B4K ac6ob:

[ — HHIKOD IPHTMACH; 2 —— KHCAOTA IPHIV 11y

* DJeKTpoasap TYpJH Tapkub/ad Maxcyc WHlWianapiaH TahépiaaHaiu.
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371eKTpoA PH HUHI KeHTr COXacHAa KY/IaHHJHLIH MYMKHH;

3JEeKTPOA 3aXapJaHMaHau;

3J1EKTP OAHHHT MOTeHUMa M 6Hp OHAAéK ¥3 KuiiMaTura ara 6yaanu.

Ilniwa 51eKTPOAHHHI KaMUHJIMKIApHIra HYKH KapUIHJIHKHHHC
KaTTaJUrd Ba MYDPTJHCH KHPAalH. ‘

[luwa 3sekTponia (XIII 3- pacM) HMUKH 3JeKTPOL cu(bamna
Ky#ugara 3Jaekrpognap kyanamunaav: HCl spurmacuaaru KyMyld
XJ0opuA (IOKOPHPOKKaA KapaHr); 6ydep spuTMacujary XHHTHAPOH €Ku
KCI spuTMacuiari kKajomesb 3/€KTPOAJapPH.

[luira Ba KajJoMmeab 3JeKTpoanapuaad ubopaT raJbBaHHK
3JeMeHTHHHI HYKH KapLUIHJINTH XKyJa Karra 6yiau6, yanab6 MOM napHu
TalKUI KUidid MyMkuH. Ly ca6a6an SI0K Hu yudain yuyH katra
MUKM KapIUMJIHKKa 3ra 6y/araH Maxcyc acﬁoﬁnap vuiaTHaan; 6y aca
WwKwa MeMGpaHajarn KyWIaHHLWHKHT nacaiuily ynqaﬁaeTraH 910K
JaH yuKapub Talujallra UMKoH fipataau. by makcannapaa pH — metp
ae6 aTajyBYd 3JEKTPOH NoreHudomerpaap (macanaad, pH- merp —
mMusaBonbT™MeTp pH- 121) Kenr Kynnanuamokia.

Yavawnap GoullaHMaciaH aBBajJ MOTEHUHMOMETD lIKaJacH Ka-
aubpoBKa KuJauHaau. Dy »srtajioH Oydep spurmanap épaaMmuia
ytkasunagn (I1X waosa). (XIIl.7a) Tenrnamara 6uHoan IIOK Ba
spuTMaHuHr pH n uu3uKIu 6ornasdrad. bup Heua 6ydep spurmanap-
uuHr pH uny yi1ua6, kanu6poBka rpaturk ynsuaanu. Arap 3IOK Huur
pH ra GoFauK/UTH, TaXXKPpH6a XaTOCHHH XMCOOTa OJIraH XONAa, YH3HKIAH
GornaHulira »sra OyJjca, NOTeHIHOMETDHHHI KaJuGpoBKacH Ty-
rajjaHraln XxucobGJaHanaM.

Tekwnpunaérran sputManddar pH KuitmaTy kanu6poBKa KMJIHHTaH
UH3HKJAAH TOMHJAH.

[NoteHunoMeTpHUHr LiKajgach OGeBocita pH yauoe Gupaunruaa
HdponasaHniiy MyMKUH. By xonaa kaau6poBKa Yn3uFUHH Ty3aéTranaa
a6cumcca ykura 6ydep sputma pHUHHHI XaKuKHH KHAMATH, OPAHHATa'
ykura 3ca pH HuHI aHHKJaHrad KHiiMaTtH Ky#dJaau.

HIuma saexkrpoatu cysaa éku HCluuur 0,1 M sputmacuaa caknam
Kepax. Kypu6 KO/ITaH 3JeKTPOA Wy SpHTMana 24 coar naBoMHzAa
XyAnaHamu.

XucoboT HaMyHack

ITvma snexTpon épaamuaa pH uu anuxnam
Bydep 3puTMa TAPKHOH: ...o...oeeeennneenrinnninns

.} xucobnauran | Ynuaxran ,

Tekumpumw (kKoutpoiab) spurMac: PHysuapraw= - PHyueos= -
rpaqu: pqucoG - pHynqanrau' N
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CyBHHHI HOH KYNaHTMACHHHW AHHKAALW

CyBHHHT HOH KynaiTMacH KyHnAars KOHUEHTPAUHOH 3JIEMEHTHHHT
yauaHaérran DIOK 6Vituua Tonuaanu:

Pt Hy| NaOH :HCI| Hy{Pt
my , ° omy

Hou kynairmacuuu yauaw yuyn XII.4- pacmaa rtacBupsaHrah
ac6o061an doiinanauunand. Mimkopau sputMa y4uyH KyJJaHuJgaaurat
BOAOPOA 3/JEKTPOAH YFJIepOL OKCHA Tla3HHH 3pHTMara yTuluura
KaplHJHK KHJAaaural XoJdatia Ty3uJaaid. YHU KalWisp BOPOHKa
épaaMula IOKopHaaru €HnaMa Hafl opKaJu CyB Ba MUIKOD 3PHTMacH
6unaH ioBunaau. KeililuH WmKop >pUTMacH KyHHMO osuMHaad Ba
3JEKTPONUTHK KYNpHK KupuTuiaad. Taxpuba nalTuaa 3JeKTPOA
opkasnu uliKop sputMacu (l) ra Ba Kkuciora sputmack (2) ra
TYLIMPHJITaH KyiH KHCMH KeHraHTHPHJITaH 3J1eKTPOI OPKaJIH y3/MyKCH3
paBHlLAa BOAOPOA Ta3H yTKasu/aalu. DpuTma rasra Tyitnuray JIOK
(y3rapmac 6yaranuaa) yauanagu. dnementhuur IIOK (XII 606):

E=0,0591 lg(aH+(xucnoraua)/aH+(anopna)
ra TeHr 6yJaans.
CyBHHHT HOH Kyna#itmacu tenraamacura (XII1.1) acocan:

/

a = -
HY (nukopaa) Keys %on (uwkopaa)

6ynanu. ) A
OXHpry HKKH TEHTJIaMaHH yMyMJAIUITHPHG,
E=0,0591 Ig(a, [ Keys)

[ 4

(xucmmma)aOH_ (uukopaa)
E=0,0591 lg (vomyy,m;/Ky,)

HH KeATHPUG YHKapaMHu3, 6y epAa ay~==yamsz Ba Aoy-=7y1m (mz Ba
mi — 3NEKTPOJ 3PHTMaJiapHJiaru KUCJI0Ta Ba MLIKOP 3PHTMAJjia pPHHHHT
MOUISULAINTH; Y2 Ba y — yJApPHHHI ypTaya HOH aKTHBJIHK KO3(hduLM-
eHTAapH; y=%:y. V1l usrosa). Cysuunr uon kynaiitmacu K, CyHrru

TeHrJlaMa acocHjia XucobJaaHaiu.

KyMyl! XJIOPHAHKHT 3PYBYAHAHK KYNaATMACHHH aHHKAAWN

-

Yw6y Xxonga KyHHAarH KoHUeHTpauuoH 3aemeHTHHHr IIOK
yndaHaiu:

Ag| AgCl | KCI $AgNO, | Ag
my *m '
Jnementhunr 0K E=0,0591 lg (a, .} a), +) ra Teur, Gy epaa
a'Ag+ —AgNO; spuTMacuaard KyMmyll HOHJAAPHHUHT aKTHBJHIH;
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a’, . —AgCl uuur KCl 6yaran 3pHTMacHaard KyMmyll HOHJIAPHHHHT

Ag +
AKTHBJIUTH.

AgCl Huur spyBuaHauk KynafitMacHHH L opkaau Oearunab Ba
IoKOpHaaris pukpaapHd KaHrtapub,

E=0,0591 lg(yimiyamz/L)

HH KeJATHpU6 uukapamu3, 6y epaa yi—m; wmoasaan AgNOs
3PUTMACHHHHT aKTHBJIWK KO3(pGUUHEHTH Ba y2— mz Moasaan KClI
3PHTMACHHHHT aKTHBJHK Kosdduuuentu (VII urosa).

Kymyur xsnopuna 3/eKTpoaHHHHT TaHépianuiunu [ uaosadan
KapaHr.

Ty3HHHl‘ FTHAPOIH3JIAHHIU KOHCTAHTACHHU AHHK Al

CyBHHHI HOHJMAHTaH Ty3/a1ap Ou/aH TabCHPJaHHIUH HAPOIH3 1eb
artajaad. Kyiiunaru

I.  Kyucus kuciaora Ba Kyuay acochaH;

II. Kyucus acoc Ba Kyu/iu KHC/AOTajaH;

ITI. Kyucus KucaoTa Ba acoclal XoCua 6Yaras Tyanap rupoiusaa
KATHAIKIIH MyMKHH.

Iuaponn3 HaTHXKacuaa TY3HHHT Tapxuﬁnra 6OFIHK PaBHlLAA
KyuCH3 KHC/10Ta Ba aCOCAapHHHT KaHAalaHD MHKIODH XOCHJA 6VYJH LK
MYMKHH.

By xonaTaapuu Muconnap opkajad KypHO UHKaMH3:

/ I. CH;COONa+HOH == CH;COOH + NaOH.

Tys Ba UIIKOp CyIOJATHPHJITaH 3PUTMada TYJHK JMCCOUMIAHTaHH
yuyH, .cyB 6unad KucjaoTa 3Ca AWCCOLMsNaHMmaraHauru cababin
ymmam'{a 8311l MyMKHH:

CH3CO0~ +Na+HOH = CH3COOH+Na+ +OH~

~ CH;COO™ +HOH == CH;COOH + OH™

F'napoiu3 HaTumacula 3pUTMA peaKUusich HlKopuit Gynanu. :
Maccanap TtabCHpH KOHYHH OyHHua €3MJraH peakUHAHHHT MyBoO3a-
HaT KoHcraHTacH (Il 606): K=acy,coon* aon /acu,cooaﬂou ra TeHr
6ynanu.

CyloNTHPHATaH 3pHTMaJapAa CYBHUHT aKTHBJIHTH Qyep GUPra sikuH,
IIYHHHT YYYH THAPOIH3 KOHCTAHTACH:

K: =acu,coon ou-/%cpyco0-

6ynanu.

Tudpoaus dapasicacu B ruapoin3ra yuparaH Ty3HHHT MOJIbJIap COHH
IPHTHITAH TY3HHHI MOAbAap COHH Huc6GaTHra TeHr 6yiacuH. Tyauuur:
KOHUeHTpauusich c¢(M) 6yaranna ruapoiHsjJaHMaral TY3HHHT
(CH3COO™ — nonnapuunr) aktuauru ¢(1—B)y cu,coo- — ra Xocua
6yaran OH™ HOHNapPHHMHT aKTUBAMIH 3ca, CB you- Fa TeH.
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Iucconunanmaran KyucH3 KHCJIOTAHHHT AKTHBJHCH aMajiia YHHHT

KOHUEHTpauusicura TeHr. Bup xua non kyunapura (179- 6et) 6up xua

aKTHBIHK KoshpullMeHTIapH XKaBob Geprauu YUyH ¥ ., coo-=Yq 4 -
3

6ynanu, ynaa:

H—1) = ‘““_,i‘“_,\\,(fl—_l)')\ Loy = A

B< | 6yaranu cababau, K,=pc uH onaMus.
Taxpu6ana 6eBocHTa TMAPOKCHJ] HOHNAPUHHHT AKTHBJHTH Qo
3Mac, 6aJKH BOLOPOJ HOHJIAPHHHHF aKTHBJHIH Q.- AHHKJaHalH. By

xonna a . =cfy ,-=K./a,. , Oynnan .
B=0-/Y opy~ = Keys/ By +6Y oy~ -

1. NH;Cl—+HOH = NH,OH+H* 4+ClI~ éxun
NH{+4HOH = NH,OH+H*

By epaa 3PHTMa FHAPOINM3 HATHXKACHAA KHCJIOTaJH peaKlHsira sra
6ynanu. Bupunun Muconnaru kabu K=anyoud,+/a,+Quon HH TO-
4

naMH3 Ba

Ko=ani, 018y +/0 = BBY 14 /0 (1 By =B/ (1—B)

Funponus napaxacu ﬁ=a§,+/c.
L | 6yaranpa K. =p°c.

III. CHsCOO~ +NHi+HOH = CH,COOH 4 NH,OH

i} i
CHsCOO~ +H* NHi+OH-.

Bynaau tysnap spuTMacuaa pH ruaponn3 HaTHKacHAa XOCHJ
6ysaérraH KyucH3 KHCJ0Ta Ba aCOCHHHT AHCCOLH/IaHHUI KOHCTaHTaJa-
pu opacuiard Huc6artra Gorauk Gysaau. Arap CH3COONHg naru
Ka6H Kyc aney=Kuxop (mcy OV1CA, 3pHTMA HeHATpas peakuusira sra
6ynanu (pi—l=7):

€CH;COOHE NH, OHY CH,COOHY NH, OH Be): 1 o

r 22 2 PRI
€ cnycoo=NutY cHycooY i (1—8)°c v, (1—B)%%

By TeHrsaMaZaH XKy[a CYIOJTHPHJTraH 3pHTManapia, s’bHH Y, =2
~ 1 6yaraHna, rHAPOJIN3 JapaXacH TY3 KOHUEHTpaUHAcHra OOFJIHK
aMacaurd Keqau6 4Ynkaau. KaMpok . CyloJTHpWAraH 3spuTMaJjapia
3PUTMAaHUHT WOH Ky4d opTHWIH OGHJiaH 'HAPOIH3 lapakacH KaMasiiy,
yyHkH GyHaa y. Kamasaiu. I'maponus napaxacu:

B= chscooH/ €CH,COONH, = ¢ NH4OHV/ €CH;COONH,
Arap p HM aHHKJall yYyH ay- y/4aHca, yHAa CHApPOIH3NaHaéTran
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tysuunr anuounapy CH3;COO~ wnwrtupokuna CH3COOH  wuar
_AuccounnaHuiiy Hatuxkacuaa HY wonaapu naino 6yauwmnuau Xxucobra
onuul Kepak; 6yHaaH Tauwkapu, 6y xoama

€ CH,C00~ (1y3) = € CH,C00™ (nc) 6ynanu.
Yuna: '
K € cHyc00™ trys) CHE c(1—P)c 4
KHC(}IHC)‘ = CCH;,COOH Mt cﬁ . ,

6yH113H ﬂ_‘——CH-F/(KKHC (AHC)+CH+)‘ By epﬂa CH+zaH+‘

IOKopuaary M30X4aH 3pUTMAaHUHT BOAOPOA KYpCAaTKH4YH MabjyM
6yJca, THAPOIM3 KOHCTAHTACHHH XHCOO/all MYMKHH 5KAHJHTH KeJn6
uykanu.  Boaopor KypcaTKHUH XUHTHAPOH, BOAOPOA €KH LIMILA
3/eKTpoAJapdaH Ba KaJjioMe/b 3JeKTpoiuaaH H6GopaT raJjbBaHHK
ssnemeHTHHHT DIOK Hu yaua6 tonunanu. ByHpa rekwnpunaérrad
3PHTMA IEKTPOIHT cHpaTHAa xu3MaT Kuaaau: [lraTuna anekrpoauw
CHHYHKJ1a6 TO3a/laHTaH €KH, BOAOPOA 3JEKTPOAH KyJlaHHAaETraH/a,
miaTthHaJadrad 6yauniun Kepak. CyB HeHTpaJs OVJHLIM Kepak.

I, Il Ba Il xonnap yuyyH rHApOIH3 KOHCTAHTACH CYBHHHI HOH
KynaiitMacu OujaH Kyhugard4a GoFJiaHTaH: :

__1<£)’B—; II. Kr=..___l(ci_;lll.l(r= KCYB

I K = )
r Kxuc {anc) Kmuxop {auc) lefc (lluc)Kmm(op (anc})

KyucH3 31eKTPOIHTHHHI AHCCOLMJIAHA W
KOHCTAHTACHHM aHHKJalW*

HA xyucus xkuciaora HA == HT + A~ TeHrnamara 6Viiuua AMccouMNaHanu Ba

Ko (auey =8+ 84— faya=m v, .m ¥, _[Mmystys (X111.8)

Kyucus xucnoranapHuur Kgp,c) CHHH anukaaui yuyn Gydep apanalimanap Ba
KyHHJAry THNAArd rajlbBaHHK 3jeMeHTJaplaH ¢odfajaHuin Kyaaldanp:

Pt Hg(r.)/HA(mn), NaA(ms), NaCl(ms) | AgCl/ Ag.

mi, mz Ba ms KOHUEHTpaUMAAap TAXMHHAH TeHT KHAHG oniunanu. PakaT kyducus
KMCJIOTaHHHT AHCCOUHJIAHHIUM HaTH)XXACHAATHHA 3PHTMAJa BOAOPOJ HOHAAPH XOCHJ
6§nanu. KyucHs Kuciora Ba YHHHT TY3H MHKIODJNAPHHHHT ¥3TapullM aQp+ HHHT
yarapHUIHHH KeATHPHG uniKapann, uyHkH yaap (X111.8) tenrnama 6unan 6 ornanranaup.
Kymywl XJIOPHA -3MEeKTPOJMHHHI NOTEHUHAJHHH GeJITHJIOBYH XAOP HOHJIAPHHHHT
aKTHBAHIH y3rapMac Gyaranaa, snemeHtHuur JIOK ¢axat g+ ra Gofnuk 6ynany.

lanbBanuK 37eMeHTAA KyAuAard peakuus Gopaau

AgCl(kp) +1/2Hx(r) == Ag(xp) +H* 4+ I~
Ba py,=1 at™ (1,0132-10° [1a) 6yaranna:
E=E’—00591lga  a. =E'—0050llgm .y  m

(o a-Ya--

* Tapcua stunaiuras anabuéraap: Xapued I., Oysn B. Dusuueckkas XUMUSA
pactBopoB snektpotutos. M., WJI, 1952; Baraep Qoc. H. Hounwe pasnosecusi. JI.,
Xumus, 1973.
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By tedrnamara (XII1.8) tenrnamanau MV, 4 HH Kyilub

Ky (ane)y MHAYHAT ~V o~

E=E"—0,0591 Ig

Mp=Y -
HH KeATHpu6 YuKapamu3, GyHAaH:
E—E° MHAT ¢~ YHAY -
0,0591 m = —lgk, (nuc)_lg‘_v— (X111.9)
) A= e

XocHn 6Ynanu. -

591

E-£°
40,

XIIL. 5- pacu. X119 — tenrnama GyAHYa KyucH3 KHCAOTAHHUHT AHCCOUHARNHW
KOHCTAHTACHHH aHHKJAaWw.

XIIL. 6- pac. Ky4cH3 KMC/IOTAHWHT JHCCOUMAAHHIL KORCTAHTACHHA AHMKAAL yuyH
myamannanran Xaphen aueidkacu:

1 — nnaTHHa KopacH GuAaH Kofdauraw (UlaTHHa NAACTHHKAcH: 2 — KYMylW XMOPHA 3JekTpoaw; 3 — HaTpnit
XNOPHAHUHT, YPraHnnaéTraH KUCAOTAHUHT Ba yuiby KMCROTE HATPHANH TY3HHHHI IPUTMaAcH.

(XI11.9) TeHIVIaMaHHHI Yan KHCMUHHM aHKKIaca 6¥iaau: E TaxpnGasa awnkaauaan
Ba myp=m—m, lmc1‘=m3 sm =my+m . Arap m,+ €Tapay napaxana

m) Ba mg AaH KHYHK 6¥aca, my,=m Ba m, =ma 6yaanu. Arap m, 4 HH XMCOO-

ra oMacMK MyMKHH 6¥amaca, (XI1.9) tenrnamanan Kj,. HUHr TaXMHHKA KniiMaTH
xucobaaHalu Ba y GaxonaHaau. Bynaa aktuBauk koddduuuentnapu ydyd [lebait —
XIOKKeIHHHF YerapaBuil KOHyHH TaTOHK Kh.nuual;u Ba mHA/mA_=m|/mz ae6 oan-

wanu. Arap wy ycyd Guaar Tomuarad Ky, << 10! 6§aca, mH+=KﬂuC my/ma 3KaH-

qurura MIoH4Y GuaaH Kapaca 6yaanu.

JpuTMaHMHT WOH Ky4d Hoarada kKaMairauga (X111.9) Ttenraamanunr yur
tapadunaru lg(yuayci-/va-) ab3o Hoara siknuaawiann. Wynudr yuynw —I1gK, e
uuur kuiimatuid (X111.9) Tenrnamandur van Kucmupa typrad #uFuuanun J=0 ra
3KcTpanonsiuMa Kuaub Tonca 6yiaau (XI11.5- pacm). )

SI0K uu yauaw yuyn XapHed uaviunHd wiiatca Gynaau (X111.6- pacm), ynaa
CYIOKJIHK OPKAJIH TYTaLHII MaBxy 1 6§amMarany yuys andpdysnon notenunan 6yamaiin,
AeMaK HaTHXaJap TYFPH UHKalH. .

Kyucn3a HWKOpJAapHHHT AHCCOUMNAHHI KOHCTAHTACHHM IHYHJa YyXwa6 TORHWN
MyMKuH. ®akaT KyMyll XJOPHA 3/1eKTPOAH YpHura GouIKacHHH TaHAall Kepak, YyHKH
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AgCl ammnakian ékn GollKa HWKOPHit 3PHTMaNapaa 3pHIIN MyMKHH. XycycaH, Kymyu

floAna NEeKTPOonMMH, MIYHHHTAEK, HaTpu#t amasbramacuzan w6opaT 3eKTPOANaPHH

HIAATHIN MyMKHH. JIMCCOUMNAHHI! KOHCTAHTACH AKCCOUMAAHHIN ]aPaXKaCH o HH -
Tonuwra umkon Gepaau (1V.3 Ba XIV.6- KucMaapra xapasr).

XucoGor namynack

: MHAMC[™} MHAMCI E—E*| 0,0591
Taxpube —{is pou E LimpAmer
Taprins mp | mimy] J my my 0,059 e
. E_Eo' ' ml‘lA'\"cr
Yusma: 0.0591 +Ig m = f(J).

pnTManaru KoMmnaexc 6upuxua.n§p TapKkHOHHn Ba
6apXapopaAHK KOHCTANTARAPHHM aHWKAamW®

Komnaexe xocua Gyanus xapa&un. Me'ra.rmapnunr CONbLBATNAHIrAH KaTHOHJAAPH
CYBJAH Ba CYBCH3 3DHTMaJapAa aHHOHMap €KH ModeKyNanap GuiaH GoCKHUWIN peaKimn
G6yfAnya KoMnaekc GHPHKMANAP XOCHA KHJHIITA KOAHP:

ML =ML
ML4L =ML,

MLo_\+L =ML,

By epaa M Ba L — meTann KaTHOHAAPH Ba aurananap (COAAAJMK yYYH 3apiiiapH
€anamaran). Komnaekcaapuuur MyBosaHaT TapkuGn HoHNapHMHr TaGMaTH Ba KOM-
uenTpaunasapura OGofauk. Xap 6up GOCKHWIaDHHHT MyBQ3aHAT KOHCTaHTaNapM .
GocKu«au 6apKapopiinK KoHCTaHTacH x; Aefinnaan. Bocknunu KoHcTaHTanapHHHT
n?naﬁmacu. MacanaH, ¥ xa==f2 Ba uixMany=f3 yMymud GapKaApOPAKK KOHCTAHTACH
AeARAANK. ATap AHTAHNNAPHHHT IHF KATTa (KOOPIHMHAUMOH) COHU n Ta Tewr Oynaca.
TYAUK 6apKapPOPAHK KOHCTAHTACH %1x2.). Xa=f, GYNanu.

Ymymnit 6apx.apop.nm( KOHCTAHTacCH:

Br=[MLlvwi /IMIILTvyv, - (XIIL10)

KYpHHHIIAA E3unaldu:
By epna ma Gywaau cyur (M), (ML] sa Gowkanap peareHTNapHHHI MyBO3aHaT
" KOHUCHTPaLUANAPHANHD.

Kyn xoanapaa aKTHBAHK Koscpqmnueumapn HomabiyM. lllynunr yuyn Gapka-
POP/HK KOHCTaHTa.laPHHH HOH KyYH KaTTa Ba y3rapMac GyiranMyXHTia auHKJaHaIH.
By MyxuT don neb aTanysuu KOMOJEKC XOCHJ] KHAMaAAHTaH aHHoMAapra 3ra Gyarau
(CI07, NOi) Geroua 3neKTPOANT épaamuaa sipaTnnasn. DOHHHHT MOH KYYn pea-
FEHTAAPHUHT HOH Kyunaan 2—3 TapTHOra lokopu Gyraam. Bynna xommiexcnapuunr
XOCHA GYAHUIN SPHTMAHHHT HOH KYUMTa TabCHP KHAMAHIH BA AKTHBNK KO3duiM-
eNTaapu yarapmac 6yauG Konaau. By wapoutaapaa mysosauar Koncrauranapu
pearenTaap KOHUEHTPaUKRNAPHHHHT HucGaTtura Gorank 6yaaau:

* Tascun KniuHaauran anaGuer: Bex M. Xumusn paBHoBecHA peakunil KoMiieKco-
obpazosanusi. M., Mup, 1973; Ayumupcxud K. B., Bacurves B. I1. Koucrantnl
HECTONKOCTH KOMIIEKCHWX HoHos, M., u3a. AH CCCP 1959.
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XHI. 7- pacx. Komnaexcuunr Gapxa- Fql
POPAHK  KOHCTRHTACHHK  aHWKJAAW 7
3TrPHCH.

Bi=[ML]/IM{L}. (XIi1.10a)

KoMmuiekcnapuur XxaMMa  TypaapuHu
TYTraH 3pMTMajard KaTHOH Ba aHHOHJap-
NAPHUHT YMYMHI KOHIEHTPaUHUsLIaPH L -

e =IM]-+IMLI+ ... +[ML], (XITL11Y - -
L =[L1+HMLI+2AMLs} 4. Al
+n[MLn] (XHL12) 0 PS

ra TeHrjup.
' (XMI.11) Tenrnamann [M] ra 6yau6

Ba (XII1.10a) uu xucobra onub, Komnrexc-

raneanaux  ynkyuacy @® onkHagu. Y  nOMINEKCHHMHI XOCHA GYaMW Kapaéuu
UyKypJAuTHHH XapaKTepaaian Ba 6apKapOPIHK KOHCTAHTAaCH XaMAa JHTaHA KOHUEeHTpa-
UHACH aCOCHJA aRHKAaHaAH (6upaaH XKyna KaTTa KHiiMaTaaprada y3rapHiin MyMKiHH)

@Oe=cy/M=1+B[L}+B{LF+ ... + Ba[L]" (XI11.13)

_ Ypraua KoOpAHHAaUKOH COH &KH Xap GHP KOMNNeKCAarH XocHa 6Yiauly pyHKuusicH
n ne6 aTajJyByH JHTraHANaDHHHT yPTauya COHH

- _ c;—I[L} _ B|[L]+252[L]2+ . +ng[L]) (Xllll4)
Cm L+Bi(L1+BALF + .. +B,ILT

ra TeHr 6y.nanu. )
Bapkapopauk koHcTanTanapn JlegeH ycyau 6unan aHuKaaHa . Byiusr yuyn @ uu

anukaa6, (XI11.13) Tenraama acocuaa Jlexen dpyukunsicn Fi= (®—1)/L nuur [L] ra

GorNHKAUK rpadur Ty3unann, 6ynaa Taxmunan (L) ¢, ae6 onuaan (X111.7- pacm):

Fi+Bi+ B L]+BalLF + ... +BJLI" (XHI.15)

[L] >0 uerapa ruiimatuna Fi—f: ra HHTHIAAH, AeMaK OPAHHATaRa XOCHA GyJran
KecMa B ra TeHr 6ynanu. :
DHAH KyHHAArHya €3ull MYMKHH:

Fo= (Fi—B)/[L]=B2+BoL]+ ... +BdL]"2 - (XI11.16)

Ba SIHMH STPHHH TY3HO, B2 HH TonHw MyMKHH. Bynnah rpadukaapun Ty3nit F;=F, HuHr
[L] ra GornukAHrH TyraryHda AaBOM 3TTHPHJIAfH.

Kymymw #oama 3puTManapuia KoMNJeKe TapkuluHu Ba Tyank OGapxapopauk
KOHCTAHTACHHM aHMKJAW. Yauawaap yuyyH Kylumars

Agt, NOy « kel

Ag K+ X Jj- I,OM_ ngChE Hg

ranbBaHHK sJjementiaH oinananuaany. (KanoMeab 31eKTPOAHHHHT MOTEHLHAJH
KyMyll HOAMA 3/IEKTPOAH NOTeHLUHAJHra HHcGaTaH Myc6aTPOKAHP). :

®on cuparuna KNO; sputmack viatunaan. SAeKTPOIHTHK KYNPHUK XaM Xyaau
aHa Wy spurMa O6unan tyaanpuaasu. JIOK KJ xonatnaaru -[J 7] aurananuuur typau
KOHLEHTPauHsNapuia aHHKAaHALH.

Yavawnap JAuraHAHMHT WyHAaH MUKIopAapuia onu6 Gopunaauxu, Gyspa Agl
KYpHHHWKAA XOCHA GYJajuraH 4ykMa aBBaJiura 3pHilid Ba MAKCHMall KOOPAMHALIMOH
coHra sra 6yaraH KOMMJIEKC XOCHA KHJAAAH.

KoMnaekc Xocus KHAHUE MyBO3aHaTH KyHuaaru

Agt 4l T = Ag.'l,ll_"
KypuHuuira sra Gyjaanu.
Tyank 6apKapop/HK KOHCTaHTacH
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B.=[Agd—"/[Ag 1[I T (XII1.17)

ra TeHrup.
JIMraHaHHHT KOHUEHTPALMACH KyMyUIHMKHAAH TaXMHHAH MKKH TapTubra opTuk
6ynanun, WYHHHT y4yH cAg.,.z[AgJ,"_"] Ba ¢; ~ [J7] ne6 kabyn Kuanwi MyMKHH.

(XIIL.17) TenrnamapnaH .
lgb,=lgc, + —1glAg"] —nlg(J7| =lg(c, ./ [AgT]) —nlgec -

3KaAHJMTH KeJHG YHKaOM.
JlekuH ¢

CAg*/[Ag+]=(D
WYHHHT yYYH

lg ®=Ig pa+nlge;-

\

Ba
Alg ©/Algcy-=n (XI“.IS')

KyMyw ¢pp+ Ba HOA cj- NapHHHT yMyMH# KOHUEHTpalUHsaJdapH KyMyll sipumane-
MeHTAAarH 3JEKTPOJHTHHHT Tapkubu 6unan GenrnaaHain— KyMyUIHHHT MyBO3aHaT KOH-

tentpauuaaapn [Ag | IOK nu §nvaw opkanu Kymyul 3JAeKTPOAHHHHT MOTeHUHaMIa-
pu 6Yitmya tonuaaan (XIIl 606). @ wy knitmatnapaan xuco61ab Tonuaaau.

KomnaexkciaHrauauk o¢yswkuusacy @ uH GowkKaya XucoGJall XaM MyMKHH.
Yavawnap 6yiiuua AE=FEo—E Tonunaan, 6y epra Eo — aurand ¥k Gyarauwparu
(¢oH uwITHpOKHAA) raibBaHHK aneMeHTHHHr JIOK. Dpurmana, Kymyw HoaHa XocuJ
GY/JHILUM HaTHXKAcCHAA KyMyU 3JeKTPOAH HIUOPACHHHUHTI V3rapuililiHX Xucobra oau6
AE=Eo+ E é3unanu:

AE=0,05911g ({Agt],/[Agt]) =0,0591 Ig(c agt.d [Agt])=0,0591 Igd

Ba
g ®=AE/0,0591. (XI111.19)

(XIIL.18) TeHrnama O6yfAxua KOMNJEKCAArH JHTaHAMAPHHHT MaKCHMaJ COHH
TOMHAAAH.

Yauaw raprubu:

1. Jdpurmasapun raii€pram: KJ—2,0M(a); KNO; —2,0M(6) sa AgNO;—
05M (s8).
2. 50 cu® xaxmau TYKKH3Ta YauoB KanGackra AgNO; 3PHTMaCHAaH 1 cu® nan Ba
Kyfuaa kypcatuaran xaxmaapsa KJ (a) spurmacupas Kyiiunagu, cywrpa konbara
Gearucuradya (6) spurMalaH COIHMHAIH.

Konb6a 1 23 45617 89
KJ sputMacuuunr xaxmu ca® 25 28 30 32 34-36 38 40 0
Bapua spuTManapHHHT HOH KyuH J= %Zc‘-zf y3apo tenr Ba [,96 Kuiimathn

Kabyn KHJaaH.

Apanawmanap 30K uu ynqam.uau 2—2,5 coaT onauH TafiépaaHagy. |

3. KyMywu 3nexTpoau naacTMHKacd KyM KOFO3 Ou/aH sxiiuaa6 TosajaHaiu Ba
ANCTHI/IAHraH CyB GuaaH oBuaalH. By aniekTpon JpHHra KyMyil IOpPHTHATaH NAaTHHa
MEKTPOAK KyanaHuica AHaga saxwu Gynaau. Huw onnmaad 6y 34eKTpoAnap KoH- .
uentpnanran HNO; spuTMacura KHCKa MyAaaTra Tyumpnd ONHHAAH Ba AHCTHANAHTAH
cyB OuJaH aXiuuaab 10BH/IAIH.

4. Ta#hépnaHraH spuTmanap HaBbaTH GlulaH KYMyW MW4H 3JeKTPOLH TYWHPHI-

180

_www.ziyouz.com Kutubxonasi



ran wammra Kyfnnaan, IOK yavananm Ba KoMunexcHuur TapkuGn Ba GapKapopauk
KOHCTAHTACH aMuKJaanaiu. Yadam auukaurunn 6Gaxonam makcainia Oemita konGala
6up XHN KoHUeHTPauusiiu (3 5- comnn) IpuTmanap TaRépaanann Ba Wy SpuTManap
6unan IMOK nuur kuilMatn tommaan. Xucobor namynacuin 182- Geran Kapanr.

Cd(11) nuws xaopuasn KOMRAEKCARPH TAPKHOHHN Ba 6APKAPOPAHN KOHCTANTACHNY
aunxaamw. Bywunr yayn kyinparn

cd®t, No, | ke

Cd | .
Nat, CI lOM

| Hg,Cl, | He .

TaNbBAHHK 3/IEMEHT Ty3uJa/[H.

Huwmun snextpoa cudatnila ANru To3ajaHraH KaaMui  MeTasn €Ku  Kaamuii
aManbraMacn Kyanawnnaun.

Kaamuii amMannramMac yHHHT OPTHKYZ MHKAOPHAH CHMOOAA KH3MMPHI OpKaan
IpHTHIL Guaan Taitépranasu. AMaiapraMajiu 3/eKTpoA KYANAHHATAHAA OJNHHAJMTAH
HATHIKAJap RXIN TAKPOPAAHAAH Ba AHHKJIAHAGTIaH KOHCTANTAMaP KAABANAATHT A SIKHH
Gynanu.

Amanbramanu Tauepnduma cHMOG Gunan HuLIawW KoHpanapura KaTbui aman
KHAHU Kepak.

_Yauaw raprubu:

1. Jpurmanapuu taiépaaur: 0,005 M CA(NOy).+3,0M NaNO; (a); 3.0 M NaCl+,
0,005 M Cd(NO,y). (6) Ba 3,0 M NaNO; (don sput™a) (8). '

2. Taxmuuan 100 cx® xaxman nawra (a) spuTManan 25 cu® kyimaann Ba yura
AHFH TO3aAaHFaM, AHCTHAJAHTAH CYB GHAAH OBHATAH Ba (GHUALTP KOFO3 opacHAa
KYPHTHATaH KAAMMKIi 3J€KTPO/ILH- TYIHPHAZAH. DICKTPOIHTHK KYNPHK (8) 3puTMa Guaan
TYAAHPUAAAH. IACKTPOMTHK KYIIPUKHHHT GHP TOMOHHHE KaAMHIl 3ACKTPOAM CONHHTAN
HAHIIra Tymum.nanu HKKHHUMCHHM 3ca (8) 3puTMa Ouian TYAAHPHAraH CTaKanra
'ryumpmlanu y CTaKanra KajoMmedh 3AeKTPOLH ‘l 0OM KCH xam tywmpujsana.

3. 5 cu? xamparu (6) apurmanu 0,102 cu® Muknopaa (apanamTapnG Typrau
xonsa) MukpobiopeTka Epramiia (@) 3purTMara Kylinaain. Xap 6up ysaym Kyumuaranaa
IOKOPH  KapUHAHKA P 307 NOTEHUH OMETPH éxku Ul 1413- conan BoanT™meTp
épaamuaa raabBaiuk snementuuHr IOK ynvanann. Taxpula sakTHAA (‘d(N()_,) 4 HHHE
KOHLEHTPALHACH Ba IPHTMaHUHL YUra TeHT OYAran non Kyuu y3rapmaiiau.

4. Texwupnaaérran spurma coarnran wanuaary NaCl nunr kKonnenrpanusicy
oNacI= 30Nact/ (©Nscr +25) nucbatnan  Tonunaau, Oy epaa  uyn,c) - - Kywdaran
(6) spuTMa Xammn.

Auawnap acocuna AE=LFL— Eo wwnr 6up neva xuiimatd xucobnanaim, 6y, epra
Eo — 3puTMana auraua 6yamaran xost yuyH radbsauuk siementunne IOK:

Ap = 0091 1EETL 00501 et _ 00501

g ., = g =-", lzo
2 |Cd* ) -2 [Cat] 2

Bynnan lg @=2AF/0,0591 6ynaun.
Kommsiexcaapuunr TapkuGunu Ba GapKapopauk KoncTantanapi KMAMATAAPHHS
onuill ySyH oKopraa Kaiia arnaran Jleacunnur rpaduk yeyamaan Goinananniann.

Xncobor Hamynacu

. Kymyw Roamm spnreMajiapiaars KOMILICKC TapkuGn Ba TYAUK Gapriapopank
KOHC‘raHTacmm annKaam:

Taxpu6a xapopaty, .... °C Doinganrny IpuTManapuudr
KanoMeas viexTpoauuuur noren- Konnentpatuicn M:

unaan, E (K.3.)...... B cky=--) CkND, = - BO Cpgno, =
KyMmym anexrpopunnnr ctansapt Apa.nauma.'lapvmur uml Kyum J—..

noreuunann, E°(Agt, Ag) B
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® va B, napuy auuKnam yuyH xansan:

v Capt
A KJ(2M) : | “Ag " _
Taombn | cxd | KLM | lecr | E.B 1A' [[agF % 8@ 0 | fn
1 25
2 28
9 | o .

fin B2 n NapHH rpapukraH TOMHLI

lg®=[(lgc,~) OornaHnwl Ty3ujafui. n HHAHT KUAMaATH KHAAKHK Gypuaru
TaureHCH O¥iinua, B, 3Ca OPJMHATAHHHI KeCHIraH KMUCMH GyiMua aHWKAAHALH:

Pr= ... h=

Yavawaap xatock 0,95 HuonuIuanK sxTuMonaurs Guaan xucobaanaau (1 606).

OanHral HaTHXaJjap MablyMOTHOMAaJarH -KufiMmatnap Ouian CONMMIUTHPHAALH.

KywnumMya TalKUKOT: B, HUHT HOH KYUHTa GOFIHKJIWTHHH aHHKJ/aHI Ba HATHXK3NapHH
HoH Kyuu J =0 KuiiMaThra 3KCTpanoiIsilusi KHAKHT.

2. KaamuHuuHr XJ0pHI KOMIUIEKCNAPH TapKuOH Ba 6apKapomeK KOHCTaHTaJIapMHH
AHMKJI LI

Taxpuba xapopaty .... °C . Bowmnauruy apuTmanap:
a” ..; 6. 8 ..
ApanaluIMauKHT HOH Kyuu J= ...

¥ nuaw sa xucobnam naTuxanapu:

© ApanauMa VNag" NaCls
aCls.

TApTUGH E,B | AE,B L Fy Fp F3
1 0 0. |Eg-.. - — — —_
2 0,1
0,2
5,0

Ipaduk: Fi=f(ccy-), Foe=[(cg~) Ba GowKanap.

XN0pHA KHCJIOTAHHHT TYPJAH KOHUEHTPAUMANATH CYBJH
3PHTMAJAPHHHHT AKTHBIHK KO3PPHUHEHTHHH aHuKaam™

YpTaya HOH ' AKTHBAMKIADH BAa AKTHBIHK Kos(pdUUMeHTIapu TalrHw coaup
Gyamaras KUMEBHH 3J1emeHT.napHuHr JIOK Hu yauvaw opKaau auuKJaHafH, MacaaaH,

* TaBscusa 3TuaapguraH anabuér: Iepacumos §1. H. Hpeﬁnﬂr B. M. u ap. Kypc
usndeckor xumuu. T. 1. M., «Xumnn», 1970. Jamackun b. b., Herpud 0. A. OctoBu
TeopeTHuecKoil 3MeKTpoxuMuu. M., Bucias wkona, 1978.
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HC! uunr typau KoHueHTpauuﬂnapHﬁaru
Pt, Hy | HCl | AgCl | Ag

3/MIeMEHTH.
By aaemeuthunr 30K

E=E(AgClLCI- ,Ag) —E(H™, Hz) —E" (AgCL,C1-,Ag) —0,1182lg my,. (XI11.20)

ra TeHr.
(XII11.20) TeHraamanH Kyiiugaru
E+0,11821g m=E*(AgCl, Cl—, Ag) —0,1182igy., - (XI11.20a)
KypunHIIAa €3H6 oiaMu3. o

m—0 aa yi—1, lgy.—0 6Yaaau, £40,1182 lgm AMFHHAW 3Ca Yerapa Kuimar
Euerapa=E® (AgC), CI~, Ag) ra unrnnans.

lgy+ =f(m) Goraannw

E°(AgCl, ClI™, Ag) — (E,,+0,1182 1g m)

s (XII1.21)

Clgye=

TeHrnaMa GunaH udonanavam, 6y epaa E, — Gepuaran m paru IOK

Eerapa=E°’ (AgCl, C1~, Ag) nuur kufiMatuiu amuknam ydyH En+0,1182 lgm
HUHT \/m ra GOFIMKJAHK rpaguru Ty3uJalH Ba ONHHraH TYFPH UH3HK m=0 ra
saektpononsiuna Kuaudann (XHI8- pacm). Eyerapa=E? (AgCL CI~, Ag) uu onnG
(X111.21) renrnamanan HCl HUHT TYp/iH KOHUEHTPALUMAAATH IPHTMANAPHHHHT KTHBAHK
K03 PULHEHTHapU TOHHAANAH.

Konnenrpanusanap m<< 0,1 6yarannia MoIfp KOHUEHTPAUMSIHUHT MOASA KOH-
HeHTpauusira HucGaTH c/mzl 6ynann, aKTHBJIHK K03pGHIUHEHTAaPHHHHT HHCOATH
Y+/v+ XaM Xyainu wynaa#. IOKopupok KoHueHTpalluslapfa 3ca KyiHuaard

€ ___1000p _ P Ir _m XI1I1.22
m T 10004+Mm 1+Mm-10~2 pa Y =P ( ) )

TeHIMaMajap Oy#inua Kajita xucobaam JjosuM. By tenrnamanapaa’ M — spurad
MOJJaHHHT MOJSIP MacCacH; p Ba po — 3PHTMa Ba 3PUTYBYHJIAPHHHT 3HWIHKJADH.

Arap TexkuupuaaérraH 3puTMaljap ¢ KOHUeHTpalusaau OOWJaHFHY 3PHTMAHU
CylonTHpHW GuaaH Tai€paaHca, TysaTHILIAD KHPHTHAKIIN KepaK (m xapopaTra GOFJIHK
6yamaranauri cab6abiu Taposuia TopTHll GuaaH TalépaaHran puTMajap KoHUeHTpa-
UMSICH aHHKPOK 6Yaamu). puTManapHuur 3uuiuriin X urosadan KapaHr.

Yauaw raprubu:

[naTvHa 31€KTPOI aTHHANAHAAY Ba KYMYLI 3ieKTPOJ XJ1opaaHaau (I usoea).
2 0,1 M HCI! spurmacu (qucanan) HH 0,0001 M raua keTMma-KeT. CYIOJATHPHO
.. 4—5 ta HCI SpHTMaJiapH TaiépiaHalu.

3. dnexrpoasap Ba KYnpuk spuTManaH Yukapuaagun (XIIL.9- pacm) $luefikanap Ba
KYIpHK TeKUMDHIHIIK Kepak Oyaran 3pHTMa 6uiaH 0BUNafH; KelHH siuelikanap
TYJAHPHIA K. Dnextpoanap Ba KYNpHK KaiTalaH XKo#ura Kynunazm Kpan (7) ounaanu
Ba YHMHT XyInaHMaclurura s»THGop Gepra Xouia KYNpHK pe3nHa HOK €paamuia
3pUTMa 6unau TYAAMpHNAnM; KeHHH KpaH 6eKdTHnazd. [HApaBAMK GeRMTYBUH
(6) Tyanupuaany. KpaH eiupuaMaciauri Y4yH rpaduT KyKyHu GuaaH apTHIAHILH Kepak
(loMLOK KajnaM GuJaH uH3ca XaMm 6yaanu). '

4. TanbBaHHK  3JeMEHT  TepMoOCTaTra )Koﬁnaurmpmlann Ba  XapopaTHH
254-0,1 °C knaub ypﬂamnamx
. 5. dnexrponnap ya4oB ac6o6ura (HopMas 3JeMeHT Ba cesrupaurn ~10~% A au
HOIb- ac606ra 3ra 6YAraH 10KOpH KapIIMIHKIH NMOTeHUHOMeTpra) yJaaHald.

6. [MnaTuHasaHraH . MatiHa 3JeKTpox  TYiunrynya (10—15 wmuH) Boaopox
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JTKa3UAALH. Ancop6unon MyBo3aHaT S’IpHaTnnraHMHn ranbBanuk snemeHT SKOK Huur
yarapmacaurura Kapa6 texinupuaaau. JOK wnnr kufimatn ésunanu, 3—6 6annnapna
Gaxkapuarad Taa6upaap KoiraH spuT™Manap Gusau Kafitapunanu.

7. ¥Ypraua wuon akrtusauk Koapduuuentnapn Ba HCI Huur aktuBAnKAapH
TeKwHpuaraH 6apuya 3puTMajap Y4yH XxucobjaHaiH.

Tonuaran akTHBAKK KospduuueHtnapunu Ldebait  Xiokxkenb nazapusce 6Viinua

YHKAPHATaH HKKHHYM SAKMHIALIMIE TeHraamacH €plaMHia xucobaaHraH kudmatiaap
OHAaH CONHIITHPHJALH:
lgf¢»=—0,5115\/7/(1+\/7). (XI11.23)

]
EF */
N o
=T ~;L/ '
S
+ _,f
§
1 ] 1 1 ’l
0 Vm

XIIL 8- pacu.” HCI HMHT cyBAArH aKTHBAMK KOIQOHUMEHTHHN auMKAaw rpaduru.

XIHL. 9- pacm. HCI IPUTMANAPHAATH AKTHBAHK ko3 PuueHTaapuuH Yavaw yuyu
MPJKANAZHTAH FaALBAHHK IEMEHT:

1 — BoaOpOA AEKTPOAH; 2 — KYMYW XAOPHA 3aeKTpoan; 3, 4 — 3nekTpoa suedkanaps; 5 — MEKTPOAHTHK
KYNpHK; 6 — ruapaBauK GepkuTysun; 7 — Kpan; 8 — pe3una Hok; 9 — TepMoMetp.

~

Mataymoriomanapaa ojaTaa paulKoHad AaKTHBAMK Kosdpduuuenrnapn f, smac,
6aiKky MoisaAb aKTHBJAHK Ko3ddulUHeHTAapH 7y, KeITHpPHJAaAd. YJaap opacHAard
myHocabatun XI usoeadan kapanr.

Hatuxanap xaaBanra HHFuRanM.

Xucobor namysacu

\Ta)KpuGa xapopath .... C° FanbBaHHK 3JIeMeHT

?a%-msu m | Ym | igm | E; B | Em+0,1182igm | y+ ($manran) | y4 (xuco6)

I'paduk: En+0,1182lg m=f(/m).
Yauaw xatocu xucobaanamn (I 606).
OsMHTAH HaTHXKaAap MabIyMOTHOMaAaTHAAPH GHAZH COMUITHPHAALN:

m | 7+ (Yauauran) ¥+ (MABIYMOTHOMA) ¥+ (Yauauran) /y4 (ManryMoTHOMA)
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XIIL5. ®OTOKOJIOPUMETPHK WIHALUIAP

Paurau HHAHKATOPJAAPHHHT KHCJAO0Ta- aCoC Xoccadaapu

AitpuM Kyucu3 Kucaoranap (€ku acocaap) AHCColn/aHMaraH Ba AHCCOUMJIAHrAH
XoJaT/japAa TypJH paHrra ara 6y.nanu Bykaa#i GupnKmanapHd HHAKKaTopaap
cubartiaa kyanawt MyMKuH. PanrHusr ysrapulliy AMccouunaHnll GunaH GofaHra.
Boxopoa (Eku ruApoKCHA) HOHNGPH OPraHUK aHHOHAArH (EKH KaTHOHIATH) Monekyaa-
JaH axpaiafaHAa 3JEKTPOH TY3HJHUIHHHT Ae(opMalHACH COLHP 6ynazm GyHUHT
HaTHXKacuAa 10THIL CNEKTPH Ba Iy HOHHHHT PaHry yarapaiu.

AfiTaliink, nHAMKaTop Kyucu3 xucaora HJnd G6yacum, yHHHI‘ spuTMaard
AHCCOLHIaHHII MyBO3aHaTH KyHuaaru

Hind = H* +Jnd™

TeHriamMa Guiad ndonanaHaiH.

Etapan aapakajard KAC/JOTaJdH MyXHTAa MyBO3aHaT 4yafnra cuikurai 6ynaau Ba
3PHTMaHHHT Gynnumu MONeKyJAaHHHr paHrdH OuaaH GeirunaHalH (MHAHKATOPHHHI
KuCAOTAAU KYPHHULIM GuiaH); eTapau dapakajald MUIKOPDHH MyXuTAa IPHTMaHHHT
PAHTAHHIIK AHHOHJAPHHHT PaHTd OuaaH GearHaHaiH (HHAHKaTOpHHHF uwKopull
KYpHUHUILHM OnaaH).

HUHAKKATOPHUHT KUCAOTaIH (8KM HIIKOPHIt) KYPHUHUIUK Aelinnrannaa pH HuHr 7 nau
KHYuK (8KM KATTa) JUIM TYFPUCHAa 3Mac, 6aJKH RHAMKATOPJAaPHHUHT paHr Y3rapuiuiura
kaBo6 Gepysuu pH aaH Kaunk (8xu,KaTTa) 6YNraH MyXuTiard XxonaTd TYFpucuaa ran
6opaaH.

IpuTMaHUKr 6Vsauid uHAukatopHHuar pH wura 60FJmK 6yaran aMccoumuIaHKm
naapaxacu 6usian Gearuaadaan. duccouunaHull fapasxkack a pH opacunaru 6ornannin
LMCCOUM/AHMLI KOHCTaHTacH Hdodacupan Keanb uukaan. HMuankatopHuHr onataa
KY/IaHHAQAHraH KOHUEHTPaUHAIAPHHUHT KHUHK 6yaranautu (104 — 10~5 M) yuyn
6y KOHCTAHTaHHHT KOHUeHTpauus udonacuiaH ¢oithananca 6yaanu:

Kpjna=[H*] Und~}/ [Hind] - - (XI11.24)
Arap IHHANKATOPHHHT THCCOHRTANIL 1apa&aci 2 6V.aca, yu: a [hud “j=ne Ba
[Hind]= (1 =~a)cs Oyilia
KHJnd—[H+]aC/(1—G)C— [H*]a/(1—a)
6ynanu.

\ By TeHrMaMaja ¢ — UHAUKATOPHUHI AHAJHTHK MOJISIP Kouuempaunﬁcu
KoHceTaHTa nopopacHuu Jnorapudmiab

Ig [H*] =1gKy/nq—lgla/ (1 —a)] (XI11.25)
8KH ' .
PH=pKy1ng+1gla/ (1 —a)] (X111.26)

HH KeNTHPHO YHKapaMH3.
Arap unaukaTop Ky#uaaru

JndOH == Jnd*+ +OH™
TeHrnaMma O¥#iuda auccouwanyBun acoc 6ysca, yuaa:
Kingon = [OH  Jac/ (1 —a)c= [OH"]a/ (1 —a) 6ynann.

Bynaau:
lg[OH™ ] =lgKk;gon —lda/ (1 —a)] (XI11.27)
6ynanu. :
p =chya — pQH (chya—cymer HOH KynafiTMacu) GYAranaury ydyH:
PH=pKoyp —pK ngort +1g{ (1 — @) /] (X111.28)

(XI11.26) Ba (XI11.28) Tenraamanap spuTmana Gerona Tyanap Gyamaranuaa Tyrpu
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ne6 xucoGnanaau. Ynaapaa Yauanaérran xuiimataap pH=—Ilga,.(165- 6er). Ywo6y
TeHrJaMaJlapHUHT GHPHHUMCHAA o IPHTMALATH KHCAOTANH HHAHKATOPHHHI JMCCOUMa-
HULI Japa’kKaCHHH, MKKHHYHCHAA 3CA aCOCAH HHAHKATOPHHHT AHCCOUMAAHKII JapakacH-’
HH KypcaTaiH.

Hupukatopuuur yraw 3onack ae6 ataaysuu pH y3rapuiuuHuEr MabayM opaauruia
IPHTMa PAHTMHHHT CeKHH- acTa, (1 — o)/ HHCOaTHUHT Jarapuiuy 6uiaH 60FIHK 6yaran
yarapuiuu cogup 6yaanu. JIekHH KY3HHHT Ce3rHPJAHTH DAHIIAHHIIHKHT HKKH KYPHHHLUIA
opacHaary HucOat raxMuHad 10 6yaraniary yarapuiind ékn (1 —a)/a~ 10 1a 1/10 un
cesany, avid pH ~pK — | na kysarysuu A pauruu kypamy; (1 —a)/a=1/10, abun
pHapK+1 a2 B panruu kypaau. :

IyHna#t KHAKG, HHAKKATOPHA KYAJall COXACH YHHHI AHCCOUHJAHULI KOHCTAHTACH
Kying T@ GOFIHK 6Ynann Ba pH HHHI MKKH GUPJIMTH OpaCHAa TAXMHHAH TOMHIALM:

pH=pK 1 (X111.29)

HHAUKATOPHHHT YTHII HYKTacH fAe6 HMKKH KYPHHMLIHHHI - TEHI MHUKIOpP/aapHAia
- pH=pK kuiimarra afiTunagu. Macanan, MmeTua Kusua yuayH (Kyj,q=7.9- 107%) ytuw
3oHacH pH ~4,2—6,3 Ba yTw Hykracu pH=>5,1 ra TyFpu Kenanu.

HHAHKaTOPHUHT KYN1aHHI COXaCH XapopaTra, SPHTYBUHHHHT TabuaTura Ba 6eroHa
Moananap (OKCHJ/MIAp, -Ty3Jap)HHHF MaBXYAAurura GorauK G6ynagu. MacadnaH,
3JEKTPOIHTIAD HIWTHPOKHAA PaHr Yarapuilu yaap G6yaMarannarura Hic6atad Gollka
pH coxacuaa (Ty3 Ty@alsiu HHAMKATOPHHHI XaTOCH) coaup Gynanu.

HHaukaTopiap KHCAOTa Ba HIIKOP XONAaTJapHIa WKKH PaHraH Ba GHp paHTau
6yaanu.

XII urosada sur axaMuATIM HHAMKATOPAAP KalA 3THJTAH.

Bup paHran mHauKaTop €KH GyEBYMHHMHT
JHCCOIHJIAHKII KOHCTAHTACHHH aHWKJALl

Kucaoraau (éku acocan) HHAHKATOpP €K OYEBUHHHHT AUCCOUMAAHHL KOHCTAHTACH -
Hu xucobnawnu (XIII. 26) Ba (XIIL. 28) tenrnamanap épaamuaa Gakapuiaau. pH
aHHK 6yaraH spuT™Mana Kiyjng Ba Kjpgon 1apHH aHHKMaW yuyw (MacanaH, Kanpaiaup
6ydep 3pHTMANa) HHAHKATOPHHHT AHCCOUHAHHLI [AapaXKaCHHH TOMHII 3apyp.
HHANKaTOPHHHI AHCCOUMNAHMIN AapaKacH aGCOPOUHOH CNEKTPOCKOMHMS YCyJaH OHaaH
TOMHJIHUIE MYMKHH. :

AGcop6lLiMoH aHAAK3 yCy/H MOMAAJNAPHHHT MAbAYM TYJKHH y3yHJAHKEard HypJaa-
HHUIHY I0THII XOCCACHFA acocjaHraH. fo XXala/IHKAarH HYp OKHMH 3PHTMa €KH KaTTHK
MoAAaZaH yTaérraia KHCMaH IOTHIAAH Ba KHUHKPOK [ KaNaMIHK GHAaH YUKAAH. | HUHT
KHAMAaTH KaBaTHHHI Ka.MHAMI® [ ra Ba yHAard 6yaaraH 3appavasiapHuHl MOAsAp
KOHUEHTPALUHSACH ¢ ra GOFIHK. :

Byrep — JlamGept — Beep KoHyuu Oyiinua Tywaérran Ba yTaérraH HYPHHHT
XKaA3MIHTH Kyfndars HHC6aT opKasn GoFlaHraH: ’ : )

' —kel
I=lo-e (XI111.30)

Jlorapudpmaab Ba yHAaH CYHI YHJIH norapudmaapra Jru6,
lg(Iy/T) = kel (XIIL.31)

HH onamu3, 6y epaa k = k’'/2,3— Hyp OTHIUHUHT Monsip KoappuuHeHTH (alpuM
Xoniapaa k YpHHra € GeATHCH MLLJIATHAAAH). .

(X111.30) Ba (XIII.31) TeHrnamanap MOHOXPOMATHK HYp MULIATHATAHAA aHHK ae6
xucobnanaad. du¢pakuuon naHxKapa éKH Npuamajapuia oK HypHH napuyagawl GujaH
MOHOXPOMATHK HYP ONMHA[H. YJ4all auMKIMTH nacT ac6o6aapaa A AaH A-+AA raua
6§AraH KHUHK COXalarM HYpPHH YTKa3yBUH pPaHFAR QUALTPAAp KYJNNaHUAAIM.

dpurManap GujaH HUIAETraHAa TO3a 3PHTYBYHAAH YTraH HYP >KaLa/UIHTHHH
lo Gunan, spuTManaH yTraH Hyp *kKahaaaurudu 3ca [ Gunan Gearnnaimus.

= Ig(lo/1) KaTTaJuKKa . SDHTMAHMHI ONTHK 3HYAHTH JAeifuaanu. . Yuu

(XII1.31) Tenrnamara Kyiiu6,

D = kel ’ (XH1.32)
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MyHocaGaTHH oaamu3. ByHaaH xaBaT OHp XHJ KaJHHJAWKAA OYAraHu4aa oONOTHK
3HUJIHKHHHT KOHUEHTpauusira NnponopuHoHaMury kean6 uukaad. IOTHwHHHr Monsap
Ko3pPuLtHeHTH kc = IM Ba [ = | cM O§yATaH IPHTMAHHHT ONTHK 3HUJIMIMCA TEHT
6ynaan. '

Hyp 10TyBuYH GMp HeuTa KOHUEHTPaUHACH MacT mofdanap 6yaran spurManapia
ONTHK 3HYJHK aJAUTHB KaTTaJHK G¥/anu, sbHH: :

Dypyrua = LD:- y (XI11.33)

(D; — Xap 6Hp MOLAAHHHT 3PUTMA ONTHK 3HUAMIHra KyliraH Xuccacu)..
Yarapmac xapopataa oTHI K03 duLM- ’

 @HTH 3pHraH MOAAQHHHT TabHaTHra Ba Tylia- K T Y

€Trall HYPHUHI TYJAKMH y3yHJHTHTA GOFIHK

6ynamu (XII1.10- pacm). MakcumaJa 0THIKH L 5

Ky3aTHNAETrAH TYAKHH Y3YHAUFH Ay, Ba g

6yHFa MOC KeJyBUH MOIAp Ko3dduUHeHT &

k, 6unaH GearuaaHamu.
A'I'IIBX

By xonaa (XII1.32) tenrnama Kyiinnaru
Kypuhuuira sra Gynanu;

D=k, .. cl (XI11.34)

2MaX

DOTOINEKTPHK KONOPUMETP EpAaMHAATH
yAuawaapaa HyPHHHE A,y TYJAKHH Y3YHJIHTR
Ba D undr Kuitmataapu 0,2 pan 0.8 raua
6yAraHna XyAa aHMK HaTHXKaJap ONHHAlMN.

Kepakiu onTHK 3uuiukka GeprjaraH TYJKHH Amae A
y3yHaurura (GepmaraH Hyp ¢uabTpHaa)

KABaTHHHI KaJHHIHTHHA Ba KOHUEHTPaUHAHH XIIL. 10- pacw. MOtHwI KO3O-
y3rapTupuii Gunad spuwuaany. OnTuk auy- ¢buuvenTH k HAAT TYJKHH y3yH-
JHK 6Ysiirad 3appayaiap KOHUEHTPaUHACHTa JIHTH ) ra GOFJHKJIHTH.

TYFpH AIPONOPLHOHA GYJIFaHIHTH yUyH, ofl-
THK 3HYTHKHUHT Y3rapuinHd OpKa.1id IHCCOLH-
JAHHUIL JapakacH Xakula QHKD topuTca GVaaau.

Bydep spurmanapia (ABbHH Ty3Aap HINTHPOKHAA) HHAMKATOPHHHT AHCCOUMAZHUUI .
Japa’KacH 3PUTMAHHHI HOH Kyunra Gornuk G6Yynaan. By Xonga nucéounnaHuiIHMHT
TepMOAHHAMUK KOHCTaHTacHAAH Kypnga == Qy+Qing-/@ing POHAananul 3apyp. By-
HHHT y4YH AHCCOLH/IAHNIL KOHCTaHTacH ubofacuaa, macanian (XI11.24), konuenrpauns-
JJADHH aKTHBJHK KoapdulMeHTIapura Kynadrupnir Jo3uM. AMMo GyHlaa YidaHaérrau
pH KufiMatnapu BOAOPOA HOHMApPH AKTHRAWTHTa TerHUAW 6yaanu. Juccounnanmarau
a1eKTpoaHT Hind HHHT aKTHBJIHK Ko3ppuunenTH Gupra Tenr. [Ind~] Hu aj,q- ra Kaita
XHcobnaw vuyH {Ind™] HH TekwupuaaérraH pHTMaAarH HOHKHHT YpTayua aKTHBJHK
KO3(OHUHEHTH Y, ra KVnaiTupuii kepak ( 40- 6etra kapaur). By (X111.26) renraama-
fard o Ypuura ayy KYNaUTMann KAPUTHW OuaaH OGHDAHP, HaTHXKala TeHriama
KyHHJary KYPHHHIUHH ONalH:

pH = pKyypng + lgla/ (1 — @)] + lgy, - (X111.35)

(X111.28) TeHraaMaun xaM XYAAH WyHAa# Y3rapTHPHIU Kepak:
pH = pK s — PKjngon — lga/(1 —a) —lgy, (X111.36)
H(oaara 3pUTMaHKHT HOH Ky4H XaM KHPHUTHAZRH. ‘
SpuTMaHHHT HOH Kyun ¢aKaT Oydep 3puTMa HOHNAPHUHHHT BAJNEHTIHUIH Ba
KOHUEHTPauusicura 60FIuK G¥naau, YyHKH HHAHKATOPHUHT Ba GJEBUMHHHI KOHUEHTpA-

unsicn (10~*— 10~%) un masapra onmaca 6ynamu. Macanas, 0, M NaOH +
+ 0,1 M KH2PO, tapku6au 1:1. uuc6ataarn 0,05 m KOHLUEHTPALHUs/IH Ba BaJIeHTJIHFH
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21 = 22 = | (KILPOF = KY | .II-_-P()T) 6yaran Gydep IPUTMANNHT HOH Kyuu:

= ; Zc22 = ;- (0,05 - 12+ 0,05 - 12 + 0,05 - 12 4+ 0,05 . 1%) = 0,1

rfa TEHr.

Jle6aii - XIOKKeAHHHI HKKHHYH SIKHHJAHIHIUMAA TEePMOAHHAMHK KOHCTaHTaHH

KyAHAarH Tewraama acocuaa XHcobaauaam:

|gl<mm,_a=|gk,,,m, <y, =g |lnd " |/[Hind]—0511 YT /(1 4+ Y1) (XII8.37)

i)

N

AT

A, ‘z ¥ |

XL 1i- pacs. HKKH panram nuauKaTop YUYH OUTHK 3HYAHK D wuef THAKHH y3yn-
JHTH } ra GoraimKanrn: makcumymaap Gup-6upnaan y3oxna ésran (@) ma srpuaap
’ ycTMa-yor Tymran xoanaap (6).

Keatupuaran  xueobaa pauMonan aKTHBJAMK
KO(PRUKEHTHAAR YPTada HOB AKTHBANIH Ko3Pda-
uHCHTHIE YTt Ouaan Gorauk Gysiran TysatMaaap
YLTHOOPra OIHHMAraH.

Bup paHran HHAHKATOPUHHP (KYUCH3 KHCJAOTA-
HUHI) GHP XA KoHUeHTPauusiin spurmanapu ph
HHNE KHAMaTu Y3rapysud katop Oydep sputMmana-
puia taiiépaanran, ae6 papad KuJAaHAHK.

pH HUHT KaHCHAHD KUAMATHEA €Tranid oOlTHK
IMYAMK Herapa KuAMATra Dyeup, Spumann. By
KuiiMar karop Oydep sputmanap ptl u y3rapru-
PHATARAG XaM y3rapMaiiu.

Karopaa pH  wudr  oprumw  Hlnd 4.
+ OH = H20 4 lnd peakuns 6yfinaa nnanka-
TOPHHHT JIMCCOUMNAHMUL  AaPa’acHHH  OPTHILHIA
WIHO Keaain. Bydep 3pHTMAHKHE HOH KYUH. 3pHTMAE-
AATH HHAWKATOPHHHT HOM KYYMJdH HKKH Taprubra
Katra Oyarann cababau pH yarapmaid konaau.

Ind  woHaapu Ay, coXala Hyp 10TMaidis,
IWYHHHT YUYH [); MHCCONMIIAHAL HATHKACH/1A KaMma-

s Ba D yrap,  TYI2 AUCCOUMJAANHUT  COIMHP

GYArataa SUF KHUMK KuiimaThe KaBya Kuaajim: Akcunda, pH nuHr kamaiuin wonnap-
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X1t 12- pacm. ®orosnexr-
PHK KONQPUNETP CXEMACH:

J  namna; 3, ma 32 — x§aryaap;
C, pa Cy -~ Hyp duanrpnapu; A, sa
Az - xwoseranap; i aa Nz — anad-
parmandp. ©1 sa @2 — Poroane-
sewraap: I — ranssanomerp. *
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HHHr HY 4 Ind~ = Hind peakuus 6§fiuua accounsanuiibra Ba IyHra MOC paBHLIAa
Gydep spuTManap Kartopuia D, HHHI OPTHIIHTa oAHG Kenanu.

”

4ezapa
YYYH AMCCOUMJAHMW AapaxacH a==1— D}/ Dip,p, Ba accouunanuwl AapaxacH fi=

Tyauk accounnanuwn D HHHT 3HF KaTTa KufiMaTtura XapoG Gepamu. LUlynuur

= D:-'/D::mpa MyHocaGatnap 6unaH Hponananagn. Moc kenysun Gydep 3pHTMa-

JlapHH TaHAal {(KHCAOTa-Ty3 EKH HIIKOP-TY3) o Ba f JapHH aHMKJallra MMKoH Gepaau.
WlyHra yxwai HaTHXKAaJap KYYCH3 acoc HHAKKATOpJAapH OMNaH XaM OJIMHAIH.
Tabpudaanran xucobialll YCYAWHH DAHIrCH3AaH GYAJIHWIraya’ PaHrHHM y3rapru-

pyBUM OWp paHI/I¥ HHAHKATOpPJap XOAHAa HuULIaTHil Kyaad. MKKku paHriH MHAMKa-

TOpAapaa (HOH XaM, MoJieKyJa XaM 6yanrai) Hyp IOTHIIHHHT HKKH COXaCH MaBXyX —

KHC/0TalM Ba acoCiId TOMOHJIapia. Arap I0THII MaKCHMyMJapu GHP-GHDHAAH y30KLa

®ofinawrad 6yaca (XIIL.11 g- pacM), RHccolMIaHHI AapaXacH, yaapHHHT GHpHAAH

TomuAaAM. Drpunap yctma-yct Tywu6 koaranma (XIIL11, 6- pacm), Kysarunaérran

OfITHK 3HUJIHK HKKaJ1a MoA/Ja ONTHK 3HYIHKIAPDHHHHT AUFaHAMCH D = Dy 4 D3 ra TeHr.

D HuHr cymmap KaTTaJdury MOAAAHHHr GHPOP KYPHHHIIHAA PaHrAaHraH 3appavajap

KOHLUEHTpaUHsICHTa TponopuxoHan 3Mac. By Xonna o HH Xucobaaill KHAHHIAWAAH.
OnTHK 3HWIHKHH aHUKJAWIAa HKKH TypRard (poToKONOpHMeTpJap KyajaaHHIakH:

BH3yaa Ba (oTOMEKTPHK. POTOIMEKTPHK KOITOPHMETpJapAa Kyara KypHHYBUH HYp

coxacuaa, acocaH, HYku Qorospdexran (295- Getra KapaHr) ceseH (OTo3JAEMEHTIAPH

{A=>580 HM aa 3HI KaTTa Ce3rnpJHKKa 3ra 6yaran) Kyanasuaanu, 6ab3a 3ca, cypma-

uesnfinn tawkH ¢orosddekran (A=480 Hm) dorosneMmeHTrap HuIaTHAAAH. HMkxu

EpYyFIHK AaCTaCHHHHF XaAaJHIHHH TeWHKIH AHadparmMa épraMuia TeHIJalITHPHLIra

acocnadran auddepenunan QGoOTONEKTPUK ac6o6aap V3MUHHHI aHMKJIMrH OulaH

axpaanb Typanu.

XI11.12- pacMaa ac606HHHT NPHUHIIHITHAA CXeMaCH TacBHpJaHraH. EpyFauk nHypaapu
namnapaw (JI) kyarynapra (3, Ba 32) Tywamd. KyarynapaaH Ka#tuG, EpyriHK
duavtpaapu (C: Ba Cq2), xiosetanap (A, Ba Ap), anadparmanap (D, Ba D) nan yraau
Ba doroanementaap (@, Ba M;) ra rywagu. Gorossementaap raabsanomerp (I') Guaan
KYNpHK cxemacH G6Viiuya yiaaHaau. dorosieMeHT/iapra TyWlaérrau E€pyFAHK HypJiapH-
HHHT XKalaJAnHTH TeHr GyaraHAa raibBaHOMeTD HONHH Kypcatamu. [lnadparmanaru
TeIUHK KeHrury GapaGaHHK (cXeMaja KypcaTH/iMaraH) aifiaHTHPHI GHaH Y3rapTHPH-
AajM Ba MY opKaJau (OTO3JIEeMeHTra TyulaéTraH EpYFJIHK OKHMHHHHT KaTTafHrH
y3rapTHpHaanH.

TekwupuaaéTran spuTManu kioBetra Az HH YHr Tapadnarn épyrauk okumura (2
AMadparMa TeWMrH TYIMK ouWiafH), 3PUTYBYH couuHran Kiosera (A)) 3ca dan
rapagra xollawTupuiaad. SpHTMa EPYFAHK oTHIUH Tydainn dorosnement (P2) ra
TywaétraH EpyFAHK AacCTacHHHMHI XKajaaaurd @, HHKHIAH KaMpoK 6Yynaaum Ba
ranbBaHOMETPHHHI KypcaTuiiu y3arapaan. [uadparma () nard TeWHKHHHT
KHUMKAAWTHPHIKIWK P| doTosIeMeHTra TyIIaéTra EpPyFIHK RacTaCHHM KYYCH3JaHTH-
paaH. DpHTMaHHHT onTHK 3uuauru (/) GapabaHpaH TOMHAAAH.

EpyFiuk OuAbTPHHH TaHJallfa (aKaTrHHa TEKUIMPHIAaETTaH MOMAAHHHT 1OTHW
KOOHAHATHHH 3Mac, G6ankH EpyFAHK GHABTPH Ba  (DOTO3JEMEHTHHHT CReKTpaJ
XapaKTepUCTHKaNapHHH XaM Ha3apAa TyTHIU Kepak. Taxpu6aza GyHH XHCOOra OVIHII
EpyFIMK GHIBTPHHH TaHAAWAaH H6opaTaAnp. Bynaa 6up Xua waponTaapAa TeKUIHPHAA-
8TraH SpMTMaHHHT ONTHK 3HYJIHTH SHI KaTTa KuitMaTra sra G6yauuin xepak. TaxpuGa
yuyH ywly GOHALTP ONHHAAH, KOHUEGHTPALHA Ba KaBaTHHHI' KaJHHJHTHHH Y3rapTHPHIN
opKasih onTHK 3HuAHKHMHT 0,3—0,8 opasuruna G¥aHUIMra SPHUIHAAMN.

HuiHunr 6axapuanuim . r

pH Kufimatu 0,2—0,4 opaiuruna y3rapamuran. 6up Katop Gydep.3puTManap
tafépnanani. 6—7 Ta KonGayara Gydep spurMmaiapaan 20 cu® XaXkMAa Ba GHP XHJ
mukaopia (0,2—0,6 cm®) mHAmkatop Kyduaaau. CJurpa apanawTapuianH Ba
MyBO3aHaT Kapop Tonrykra Kaaap 10—15 muHyT THHY Konxupuaanu. Ypraua TapKuGIH
apaJaluMaapiaH GHPHHK KioBeTara Ky#tH/JalH Ba ONTHK 3HWIHK MaKCHMaJ KHAMaTtra
ara 6yaraH EpyranK GunbTpH TaunanaaH. Kefiun Tannanran ouastp épramuia Koarau
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3PHTMa/aPHUHT ONTHK auunnx.ﬁapu anuxnananu. Xap 6up TaxpuGanu 5—6 mapra
Kaitapu6, ¥yprauack Tonuaaau. Oauuran Katraauknapaad  Dp,, TONHJAIH.
(XI11.36) Ba (XII1.25) éku (XIH.26) reuramanapran a, Kiyjng (Kingon) Ba
Kitind, o (Kinaom, o) Nap Xucobirananu.

Xuco6or HamyHacH

Hunnkatop. . . . . Bydep sputma Tapkubu.
UHAHKATOP XaXkMH. oo emd

Dpurma Bydep ONTHK UK Ogp a=—A— | Kdind
Tapxubu spuTMa Amax

pHHu 1{2{3}4]|5]|6
dpurMa non Kyun I=... ; yk=...; lgi+ = ; Kying a=.. .

XIIL6. MAIIKJIAP (¢ = 25°C)

. XHHFHAPOH 3/MEKTPOAH MNOTEHUHaJH 0400 B G6yaraH sputMaHuHr pH wutn
aHuK.naHr

KasoGu: 5,06.

2. Boaopoa Ba kaqaomeab (1,0 M KCI) :-mémpozulapunan TY3HNTaH 3NE€MEeHTHHHT
3 IO K 0,500 B. 3purmanunr pH uuu TonuHr.

XKaso6u: 3,70

3. CH;COONa unur 0,1 m (y.==0,791) spurmacs pH=882.
Ty3uutr ruapon3 'KORCTaHTACH BAa Aapa>KaCHHW XHCOOGMaHr.

Kaso6u: p==85-10"°

4. NH,Cl 0,2 m (y+=0,718) spurmacu pH—5 05.
Ty3uuHr ruapony3 KOHCTAHTACH Ba JaPakacHHH XHCoOOMaHr.

Xaso6: p=4,5-10-5.

5. Aueratau Gydep 3IpuTMAra (Cyucy/Crys — 1/4) TywmMpuaran XuHCHAPOH Ba
KaJaomeab snektpoaaapaat (0,1 M KCly n6opar SJleMeHTHHHr3 10 K nu tonunr. Cupka
KHCAOTAHHHI IHCCOUNNAHHIL KOHCTaHTacH K = 1,76 - 1075

Xaso6u: 0049 B.

6. 0,001 4.CH3COOH spurmacuun NaOH spatmace GuaaH Tmp.naérraunarn
IPHTMANAPYHHT pH nHH TonuHr: a) THTpAall onauaal; 6) kucaora 0,9 rava Hefitpaana-
raHuilal KeiluH Ba 8) SKBHBAJIeHT HYKTala. CHpKa KHCAOTAHHHT [AHCCOLUHNAHHIL
xoncrauracu: K = 1,76 - 10~%; 0,001 1. CHsCOONa yuyn y.=0,98.

XKa Bo6u: a) 3,88; 6) 5,71;.6) 7,88.

7. 0,1 mNH,OH spurmacunun HC| sputMacn Gunan THTpAAETraHaary spurManap
pH uHu Tonuur: a) tutpaaw oaannad; 6) 0,4— umwmKopHH HefiTpanjaraiiaH KefuH;
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8) 09— uuiKopHn HefiTpaaharanaan KefinH Ba 2) IKBHBANEHT HyKTana. AMMoumi
FHAPOKCHRHHHI AHCCORMAAHKIL KokcTanTach K = 1,79 - 10~%; NHC! unnr 0,1 m spur-
MacH ywyH y,.=074.

X aso6u:a) 11,13; 6) 9,6; 2) 5,19.

8. AgCl HuHr 3pyBuaHAMK KynafTMach Lagci=1 - 10~'°, AgCl sa AgCi~

AapuuHr GapKapopink KoucTaHTanapu sca |-10* Ba 1.10% KCI unur 0,1 M cyman
sputMacina AgCl Hunr spymuanaury Kanaah 6jaaan?

Xaso6u: 1,1-10-° mann/a.

9. SpurMara Cl~ HouaapH KupuTHAUIIN Guaal AgCl RHHT 3pYRMARAHIH aBBAJNIE
KaManlH, MHHHMYMA2H JTaaH, kefinu 3ca kynanaw. AgCly uuar ymymni Sapkapop-
ank Kouctantacu 1 -10° ra Tenr 6aranaa Xjiop HONNAPHHHHI KAHAAH KOHUEHTPaUNACH-
aa AgCl anr kam 3pyBuanankka sra 6ysaaan?

dKaso6u: [Cl7]qiu=1-10"M.

10. M — I'(meTaas-rannona) 6of acocan HoH (€KW acocaH xoBaaeHT) Gyaranaa;
MF. MCl, MBu, M1 KaTopuaaru KomitieKe1apHUHT 6apKapopaury KaHAal Y3rapaau? '

11. NaCl wuwunr 0,0 M cys sput™machiarn Pb?t HHHF KoMmiekcAaHraHaMrw
(¢D=cpb2+/[Pb2+]) 100 ra tenr. Pb (ClO4)2 nunr 1-10~*M spurmacura NaCl
0,1 M kouuewTpauusraua kuputuaraunza Pb?*/Pb 30eKTPOLHHMHT - NOTEHUHAAH
KaHuYara yarapaan? .

XKasobu: AE = 59,2 uB.

12. M — L cucremana ML ™" tapkuGiu 4 Ta KoMnaekc Xocua 6jaaan. Jlenew

ycyan éplaMHaa TYPTHHYH KOMILIEKCHAHF GapKapopJHK KOHCTAHTACHHH KaHaal
KHAHG aHHKNAW MYMKHH?

13. dpurmanapuunr (180- 6et) noH Kyunapu GHP XHA IKAHAHFAHM KYPCATHHT.
14. (XI11.13) Ba (XHI1.14) Tenrnamanaphn KeATHPHG YHKaPHHT.

15. ®on apuTMacHHuHr Ba3npacHHH TYWYHTHDHHT.

16. Typau KoHieHTpanuANapia yu/ys Ba [+/vy+ MyuocaGaTaapHH aHWKJAHT.

17. CranpapT xonaT Ba ynaary aKTHBAHK TYWYHYANAPHHH TALPHPAHT. IPHTYBYH-
HHHT Ba 3PHTaH MOJULAHUHT CTAHAAPT BA YeKCH3 CYIGNTHPHATAN XONATAAMH AKTHBAKKAS -
pH HuMara TeHr?

18. JleGaii-XioKKe/ib TeHrnaMacy épAAMHAA TYPAH BaneHTAHK tThnaapura (1—1.
1—2, 1—3, 2—3) ara 6yaran saektporutaapuuur 0,2 nau 0,002 M raua Gyjaran
KOHUEHTPAUMSJAPH OpaNHFHAATH PaoNIHK KodDdHUHEHTIAPHHN XucoBaaHT.

19. 0,05 Monb cyr xucaorach Ba ywudr 0,122 maab HaTpuitaw Ty3uHW TYTrau
spurManuur pH MK xucobaanr. CyT KHCIOTAaCHHHHT JIHCCOUKNAHHI KOHCTaHTACH
Kuue(auey=1.37-107",

Xaso6u: 4,25

20. 0,1 manb NH4OH. Ba 0,024 moab NH.C) TyTran spuTManuur ¢+ 8a pH HHY
- TONHHF. AMMOHM{I THAPOKCHAHHHF AHCCOUHAAHNIL KOHCTAHTACH Ky op(auc)=1.79- 10~
(Ty3undr y, HH XHcoOra onMair).

Xaso6u: 987.

21, Manaxut KykH acocnn GYEBUMCHHWHT WoH Kyun /=0,1 Ba pH==53 6yaran
Gydep 3puTMacHaarH ONTHK 3HYAHIH Dy, ==0,426. [lHCCORMNAHHIWIHUHT KOHUEHTPAUKOH
Ba TEPMOAHHAMHK KOHCTAHTaJapuHH XHCOBJaHr.

XKaso6u: Kj~69-10~"
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UKKHHUYH KHCM

HOMYBO3AHAT XOJIATAAIH CHCTEMAJIAP
TALUMII XOAUGACH

Kumésuii kapaéH y3apo TabcupaallaéTrad MOAAaJapHH peakuHs
30HacHra KeJaTHpuil GocKkduiapuiaH, XycycaH peaKlUHsiHM Ba PeaKlHA
MaXCyJ1OTJIapHHH aTpod MyXHTra yTKasuliaad u6opataup. Tabeupaa-
IYBYH MOAAJAPHH FAKHHAAWTHPHUI Ba Y30KJaWTHPULI TaLIKLI
Xxopucanapuiad Oupu 6Yiu6 xucobaananm; -6y KapaéHJIapHUHT
YMyMHH KOHyHHSIT/Iapu KafiTMac »Xapaéniap Has3apusicHia Kypu6
UHKHJIAAH.

dazaHuHr OMpJHK lo3acH €kd (asanap 4erapa CHPTH OpKaJH-

6UpaHK BaKTAa TalwKu6 yTunaérrad cy6CTaHUNS MHKIAOPHTa OKHM €KH
OKMM 3uuaury ne6 atanaau. 3appavasapHH (MacajaH, MoJeKyJa-
JlapHH) €KH 3Heprusin (MacaJiaH, 3JEKTP 3IHEPrUsiCHHH) T4LNO
YTHJIMILMHA YMyMJaLUTHPHIL MaKcaauia cyOCTaHUMs aTamMacH KyJa-
Huaran. OKMMJIap cucreMaja rpajueHTaap (CHCTeMaHHHT XaMMa
KHCMH Oup Xua Gynmacauru) Gopaurd cababam keawb uvukamw,
YJAApPHUHT Kyd Y/iuoB OGupJurura sra GYJaHUIH WapT sMac.

By rpaideHT/tapHH yMmymJauirad (XapakaTNaHTHPYBUH) Kyuaap
aeiinnaan. Kairmac kapaéunap HasapusicCHAa OKHMJAp Ba KyuJap
opacHla YH3UKJH GOFJaHHMIU MABXKYMIHTH XaKHAa Moctyaat 6Gop.
Tawmil KBa3WMyBoO3aHaTJapra (XyAAu MyBo3aHaTra ilxmalu) SAKHH
wpouTiapia coaup 6yaaérran Takaupaa 6y nocrynar TYFpu Gyaany.
Byunan aloxpAa WapOUTAAaPHHHT GYAMIUM TaWMW XOAHCACHHH
yprauullfa TepMOAMHAMHK YyCyalapaaH ¢oialaHdiira HMKOH
sipataju. .

MacanaH, 2JeKTp MaHWAOHHAA MOHJAPHHHI Tawub VTHAHLIH
KyucH3poK MaHAoHJapAa o1u6 GopuaraHuia, IbHH HOHJIAP KHYHK
Te3NHKNapAa XapaKaT/JaHraHWAa (MHrpalusi) ajoxuja LIapoHTAAp
amaJara owajai. OKHM Ba KyusaapHu Gor1al TypyBuH Koacpq)uuueﬂmap

Taxpuba acocuia TOMHIAAN Ba MyXaHIAHCIHK XHcoOsnapuiia KyJaJaaHu-

JIaldu.

By O6uaaH TaliMll XOAMCAJAapHHH YypraHull TyrajJaHMafmM. -

BoranoBun koapPpuluerTaap — 6y MaKpocKONUK dpeHOMeHONoruK (de-
HOMeH — Xoauca) Kodpoduumentaapanp. PeHomeHonoruk Koapouuu-
eHTJapHH MabJyM €KH OCOH Ba aHHMK TOMNHJYBUH (PU3HK KaTTaJHK/AAp
épraMuaa Xucobaab TonWlll MakKcaara MyBOQHKAKDP. DyHHUHr yuyH
TauIMl coaup 6y/aaérrad CHCTeMaJJapHUHT MHKPOCKOIMK X0OCCaJlapHHH
OuaHil KepaK. Yap MoNeKyJaHHHT TY3HJIHIIH Ba CHCTEMafard Xxamma
y3apo TabcHpaap 6GuaaH GOFIHK.
By macasna xaau e4dMuiaH y3OKIAaaup.
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Typau Taluyll XonHcaJapH KOHYHJAAPHHUHT Hpofanapu (Kaasal-
ra KapaHr) yxumwalwl KYpHHHIUTa 3ra, JeKHH yMyMJauraH Ky4JapH
dapknraHagk: XamMma Talldll TeHIVIaMmaJjaapujaru ¢eHoMmeHoNorHK
Ko3bduiMeHTNap TaLUKII XOAHMCACHHHHT TabuaTHra OGOFAHK 6yJjraH
thapkiapHH KypcaTaiH.

JKadeas. Knménii xapaénanap yuyH TaulHll XOAHCANAPHHHHT aXaMHATH

DHAM TaWMIHUHT. afipuM ¥3ura xoc
TYXTaaub yTal/uk.
l. duk TeHrnamacu zmqa(pysuﬂ OKHMH KHYHKPOK KOHLeHTpaluf

€ — VOIP KOHLCUTPaIUst @ — wifudBiit toTeduna U - %1eKkTp notenuna.m: 7 — \upopgn“l(: B HMINILCL
X,z -~ ORWwra /7 wa L hu‘(?;umlum.lup: ¥ == CHpT.
Xommca Cyficranuma | YmMymnanrras | Tamman renr- | Penomenono- Konyn
xyu namacu (6up | rvx xoaddu-
Yavorms) UMeHT
Duddyans | Macca de/dx _ dc. A — mmd- |Dux (anun .
. /=—Agx)  |dyaus xood-|mo)
dmpentn
I'ubc sHep- du/dx { a—wmacca |—
THSICHK J__a(k masynm_
K .
Yrrazyn-  Omexrp sa-|dU/dx = (gg x -~ comm- - oM
YAHJIMK psam —*dx THPMA
anexrp
yrxasysuan-
JMK .
Hccuxmk Hccuxomx  (dT/dx Q=—1 dT, |A — mccux- Oypre
yTxasysuaH- | (McCHXIMX (dx JMx Jrxasys-
JIATH MMKAOPH) URAHJIATH
KoBymxoK- Rmnymsc  |dp/dt = 1dp_ 7 — mmm-| Hooron
JHK s dt MMK  KOBymI-
_.dv KOKJIHK KO-
=iz sbdymenty |

XyCYCHATIapH YCTHAA

TOMOH HYVHAJTAHAMCMHH KypcaTasntu. Arap AHGEy3Hs HKKM KOMIIO-
HEHTJM, MacaJjaH, CyBjaru Ty3 &kd OeHsonjard HoauaH ubopat
cucTemana Gopaérran 6yaca, 6y TyFpuaup. Jlekut cyB-6eH3on-HoadaH
u6opaT y4 KOMIOHEHTJIH CHCTeMaja HOLHHHT zmqubyanﬂcu I0KOpH
KOHLEHTpalusl TOMOH HyHaJlaﬂ.H Kai#itMac »kapaéHaapHuHI TepMOIH-
HaMHK Hasapusicura Kypa, 6yHaad UMKOHHAT ILHQ)Q)yauﬂHuHr yMyM-
JallraH XapaKaTJaHTHPYBUH KYUYHHHHT KHMEBUH MNOTeHUHAJHHHT
'‘TpajiMeHTH opKaJlM aHMKJIaHaguraH udojacHiaH KenuO UHKaaH.
Onsarep MOCTY/10T/1aPH 6yituua (ysapHu Oy epna KYypHO usKMaiiMu3)
yw6y Ba IWyHra yXwall Xouiapaa Talluili GHp Heya andpdysus
Koo HUHEeHTIapH OpKaJ¥ aHWKJaHafu, yaap myc6ar Ba MaHbui
6YaHIIH MyMKHH.

Nudoy3us ajgaliraH 3appauajapHUHr (TemrnepaTtypara GOFJIHK
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X0J1a KHJaauran) tacoaupuil xapakaTjapd HaTHXacHaup. 3appaya-
JapHUHr Tacoiu¢pui XapakaTH (O6poyH XapakaTH) KOHLEHTpPaUHs-
JIapDHUHF MAaKpOCKOMHK rpaiHeHTIapuH 6GViamaraH OHpP KOMIIOHEHTJH
cHcreMaJsiapia XxaM coaup 6yaann. bup KoMnoHeHTAH cucTeMaJiapiaru
6pOyH XapakaTH MaKpPOCKONHK OKHMHHM KeaTupub dukapmaiian. By
X0//la 3appayasiapHUHT ¥3-Y3uHu AudPy3usanally Xakuia ranupua-
IH. - . -

~ HMkkn €ku Kyn KOMIOHEHTJH cucTeMaJapiaard 3appavajiapHHHT
tacoauduil XapakaTtjapu YyJapHAHr KUMEBHH INoOTeHUHaJJH KaTTa
6yaran coXxadaH KHUMIHra Talluauluura ca6ab 6ynaau. KumEésuit
NnoTeHUMAJHHHT y3rapuliiHd ¢akKaT MyBo3aHaTlaH MyBO3aHaTra
yraérraunarua ymyaw MyMKuH. Ulysunr ydyd kuMEBui rMoreHuua
TPpaJHeHTHTa MCeBAOKYY cH(aTHAa, MHKPOCKOMHK TaCOAMPHH XOLHCaA-
JAPHHHT MaKDOCKONHK 3KBHBAJIeHTH CH@aTula Kapall JIO3UM. a
K03 duMeHTHHHHT MabHOCH 231- 6eTAa TyLIYHTHPHJTAH.

Ouddysusa typahan tawuuw copup Gynaérrannia XapakaTtjaHa-
€TraH 3appavajapra TalUKH KyuJap TabcHp STMaiau (3JeKTp
MaiiloOHH Ta’bCHpPHAA 3apsAJlaHraH 3appavajJapHHHT TalIMJIHLIHAAH
dapkan yaapok). :

Hlyuaafi Kuaun6, §yTKa3yBUAHJIHK OKHMHIA KaTHOH Ba aHHOHJAPD

Typau iiyHaauwiapaa, Anddy3na okKamuaa 3ca daxkat OupruHa
AyHanulula XapakaT KHJaAd JeraH TyWyHYa HKKH KOMIOHEHTIH
cucreMagiapaaru Anddysusi xkapaéHura KyJJIaHHITaHHAATHHA TYFPH
3KaH. .
II. HcCHKJIWKHMHT TalKJIMLIH TalgKd MYXHTAaH aXKpaTHJraH
(V3onsiMsiIaHraH) CHCTEMaHMHI XaMMa (a3aJjapuHia XapopaT TeHr-
JAaliryHya [aBoM 3Tagd. MoAAaHuHT y3-Y3ulaH TaludaduiMaa
KUMEBHI MOTeHUHANJaPHUHT TeHTJiMTUra 3pUluMiaii, aMMo Xap
KaHAall KOMIIOHEHTHHHT XaMMa (a3ajiapuaary KOHUEHTPaLMsIapHUHT
TEHIJIMTHIa 3pUIUHIAMain.

HMCCHKAMKHHHE TalUHJMIUA TyraraHiaH CyHr Xxamma ¢pasanapia
6Up Xua XapopaTtia 6y/iraHdAa sHTaAbIHAHUHT Yarapuliljapu TypJauua
6V/IHIUHHH KYypcaTHLI MYMKHH.

X1V 606. AJIEKTPOJIUT 3PUTMAJIAPUHHHT JJIEKTP
YTKA3YBUYAHJIHTH

DNEeKTPOIUTAAp 3PHTMaja HOHJApra [AHCCOLUH/IaHYBYH MOAAA-
aapaup. HoHaap 3anekTp MailoH TabcHpuia HAyHajaraH XapakaTaa
6ynu6, 3apsaaapuy Talwnb yTaan. AeKTPOIHT 9PHTMaJNaPHUHT JIEKTD
YTKa3yBYaHJ/UTH T03a 3PHTYBYHHHHT 3JIEKTP YTKa3yBUAH/IMTHAAH aHYa
Katta 6yaanu.

Bupunun Typ yTKaszruu/aapia, s’bHH MeTajJapAa, 3JeKTp TOKH
3JeKTPOHIAPHHHT MaH}uii Kyr6aaH Myc6aT Kyréra yTkasrud 6yiaab
fiyHanaran Xxapakatd HaTHXXacuga Tamu6 yrunagd. HMkkuHun T1yp
yTKa3ruujap — 3JeKTPOJIHT 3PHTMaJapHia 3ca, 3JeKTP TOKH HOHJap-
HHHT XapaKaTd Typaiiu Tauin6 YTuaaau. AHHOHNAD 3/1eKTP Mai]oHU
TabcHpHIa MycOaT 3apsiafiaHrad 3JeKTpoAra — aHOAra, KaTHOHJAP.
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aca MaH(pu#A 3apsianaHramn SﬂeKTpOﬂl‘a—KaTOﬂFa TOMOH xapaKaT
Kuaaaujap.

DJIEKTPOIUTIAPHH KYy4/IH Ba KyuCH3 3JeKTpoautaapra Oyauw
MYMKHH. 3appauyasnapd opacuiard GOF1Iap 3JeKTPOCTATHK TabHaTra
sra GyaraH Ty3 KpHCTaJJIaDHHH Ky4JH 3/eKTPOJNUT/IAp Ba KOBAaJeHT
6ornap 6usaH GornaHrad Mopgdanap (opraHuk Ba OHP XHJA MuHepaJ
KUCJIQTaJap, MWK OpJIap) Hi KyucH3 3JeTPOIHTAA P AedHaaau. DieKTpo-
JUTHHHT 3PpUTMajars [IHCCOUHJMAHHLI AaparkacH YHHHT Tabuartura,
KOHLUEHTpallusicira Ba 3PHTYBYHHHMHI TabuaTHra GOF/IHK.

KaTra gu3aieKTpHK yTKa3yB4YaHJAHKKa 3ra OyJraH spuTyBuUu/apia
(MacasaH, CyB) TYJMK [AMCCOLUMJAHraH MOAAAaap, AHSJIEKTPHK
YTKa3yBYaH/AMTH KHYMK OYJradH 3pUTYBUHJIApAa AHCCOLHJAHHIITA
yupamac/aHTH MYMKHH. DJIeKTPOJMTHHHI AHCCOLMJIAHHLI AapaKacu
KaTTa €KH KHYUK OYHIlIKWJAaH KaTbH Ha3ap, 3PHTMaHHHT 3JeKTpoHel-
TPaJJIKTH CaKJ/JaHald, S'bHH 3pHTMajard Myc6aT Ba - Maubui
3apsillapHUHT COHM Gup-Gupura TeHr 6yaamu. Arap A,, B,_ 3aekr-
POJAHT 24 'BaJeHTIMKKa 3ra OyJraH v, KaTHOHJapHra Ba z_
BaJIeHTJHKKa 3ra 6yjaraH v_  aHHOHJapura AHCCOLHJAHCA

(4,, B,_= vy A" + v_B"™), spuTMa 3jeKTpoHeHTpan GyaraHu

c36a6m4 v42z4 = v_z._ 6ynapu. AitTuirad ranjgap MoHJap COHHHM
yJ/1apHHHT KOHUEHTPAIMSICHTa aIMAIITHPUATAHAA XaM TYFpH 6y1au.

XIV.1. COJIHIITHPMA 3JIEKTP YTKA3YBYAHJIHK

~ DJIeKTp TOKHHH YTKa3HIl KOOHJIHATH KapUWIHJIUK €KH 3JIeKTp
yTKa3yBuaHJAHKAap Guaau TaBcudaananu. Xap Kanaah yTKa3rHYHHHT
KapLIHJAHTH YHHHT Y3YHAUrH [ ra TYFPH NponopliioHaJ Ba 103acH s ra
TeCKapH NpONOpPUHOHANLHD:

6y epaa p — CONMUIITHPMA KapLIHJIHK 6YIHG, YTKA3THUHHHT Y3YHAHTH
Ba lo3acH 6Gup Gupaukka TeHr 6Yaranuaa R ra teHr 6y.aann.

dJleKTp YTKa3yBYaHAWK KapUHAHKKA TecKapu 6yjaraH KaTTa-
JHKAHP:

o=tot. s _.S . (XIV.D)

AnekTp YTKa3yBUAHIHK » CHMeHcAapAa Yadanamu (1ICM=1 Om~').

Connmtupma Kapulnnkka p TeckapH OyaraH KaTTajHKKa
COMULITUPMA 3AeKTDP YTKA3Yys+aHAuK ¥ [JeHunagd, .y lo3acu
1 cm? 6yairan Ba | cM Macodana KoORMAWITHPHITaH HKKKHTA napasen
37eKTpol opacupard | cM® XxaXMAarH 3pHTMAHHHT 3JIeKTp yTKa-
3yBYAHJIUTHTA TeHT 6ymaau:

x»=— (OM™' .cu~! &u Cm +»cM™")

1
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Om KoHyHHra 6HHOaH yTKadruuaaH §TaérraH TOKHH KyiHaaruya
Hbonanawl MyMKHH:

Ba Oy xonla
L= ,#, (XIV.2)

6y epna j = //s Tok 3utauru (A/cm?), U/l — maiifon KyunaHraHJIHTH
(B/cm).

OnekTp MafiAoH Ky4yd TabCHP KHJTYHHYA 3PUTMaJard HOHJap
XxaoTHK (TapTi6CH3) HCCHKAMK XapakKaTH Xolatila Gynaauaap.
MaiinoH TabCHpHIA HOHJIAP XapaKaTH iiyHaAran xonarra keaaau. by
XapaKaTHUHT Te3JHTH MaNAOH KyUYJaHraHJMTHIa MPONOPHUHOHAJ
GYNANN: Ugguanran = U + U/l, Oy epla u — uonnune snextp xapa-
Kar4anaueu NefMiajH Ba y MaWJAOH KyWIaHTaHJHIH Gup OGUPJHKKaA -
TEHr Gy/raHHAard HOHHHHI XapaKaT TE3JMIHra TEHIIHP.

KatnuoH Ba aHuOHJap TalHO yTaeTraH TOK 3HWIHTH YJApHHHT
3apafura z, KoHUueHTpauusacura ¢ (Monb/cM®) Ba iyHanran Xapakart
Teanurura u-U/[ nponopunoHanaup.

iy = z+‘+“+—l,JF (XIV.3)
. U,
j-=z_c_ v SF (XIV.4)
6y epaa F — dapajeil CoHH, 44 Ba v_ — KaTHOH Ba aHHOHJAPHHHT
XapaKaTuaHJurH.
HUKku Xxua uinopajard HOHJIAPHHHI YMYMHH 3HUIHIH (24.¢4 =
= 2_C_ = 2zi¢; 6YATaHu yuyH)
; ; . U IV.5
f=iy+i-=ze Fluy +o_) (XIV.5)

ra TeHr 6yJjanu.
(XIV.2) Ba (XIV 5) TeHIJaMajapHd COMHIITHPHO, 3PUTMAHHHT
COMHIITHPMA 3/1eKTP YTKa3yBUAHIMIHHH KeJTHPHO UMKapaMH3:

w = zic:.F(uy 4+ v-) (XIVG)

Kyuau aniekTpoanTaap spuT™Manapia TYJIHK AHCCOLMNaHaau (arap
KOHUEHTpallHd Kyjaa wokopu OysiMaca), IWIYHHHT YYyH Xap Ka#HcH
HLIOpAJIH HOHJIAPHUHT KOHUEHTPALUSICHHH 3/IeKTPOIHTHHHT 3pHTMaja-
rH KOHU.eHTan.HHCH ¢ (Monsap) opxanu udoaanaliIiMH3 MYMKHH:

¢ = vic /1000

6y epaa v; — 3JEeKTPOIMT MojeKyjJacujaard aifiHH WIIOpaJu HOHJAAp
cOHH. [lemak, )

x = zvicF (a4 + v-)/1000 = zcF(uy + v_) /1000, (XIV.7)
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6y epra zv; = z — | Mmonbaaru r-3kB aap conu. (XIV.7) tenrnamanan
WyHAaf ‘XyJnoca YHKApPUIl MYMKHH: KyWIH 3JIEKTPOIHTHHHI CO-
JIHLITHPMA 3JEKTP YTKa3yBUaHJHTH 3JIEKTPOIHTHUHT KOHUEHTPaUHSCH-
ra Ba HOHJADHUHT XapaKaTdaHJurura GOF/IHK.

KoHuenTpauuss optuiin OuJaH xCH-CH!
HOHJIAp YpTacHjard 3JeKTPOCTAaTHK 9% Aor
TabCHPJap HaTHXKACHAA YJAPHHUHT
XapaKaT4yaHJHIH nacasaiu. By rab-
CHpJlap COJHIUTHPMA 3JeKTp YTKa- ask
3yBYAHJHKHAHT KOHLEHTpallusACHTa
6OFNUKJKK Tpaduruga MakcuMyM-
JapHHHT mNaHao O6yauumdra oanb
keaaau (XIV.1- pacm). Kuuuk xoH-
LeHTpalHsia HOHJap opacuiart
macoga kKatta 6yaanu, 3MeKTPocTa-
THK TabCHDJap KyucCH3JalIHIIK Ba 02
KOHLeHTpauusi opTulm OujaaH co- .
JUIITHPMA 3JeKTP YTKa3yBYaHJHK- CHs COOH
HUHr KuidMaTH optaau. Konuenrpa- ’ gL Tr—r—T1T—T—
LMSICH sIHAJAa KYNaHTH PUJITaHAa HOH- 2 4 6 8 10
Japapo TabCHP KyuasiiH Ba YHHHT ¢, Mone/A
XapaKaT4YaHJHId KOHLEHTpallusi op-
THWH OHIaH Kamaidub GopanH..

XIV. 1- pacax. Kyuau Ba kyucna
SNEKTPONHTAAD  CONNUITHPMA .

Kyucus SHEK'{"P OJIHTAAPHH . 3NEeKTP  YTKA3YBYAHAUTHHHHT
*KyT6JH (AH3IeKTPHK YTKa3yBUYaHIIU- 3NEKTPOAMT  KOHUEHTPAUHACH-
ry Katra GyaraH) 3puTyBYHJapia Ta GoFAMKAMTH.

3DHTMJTAHUIA XaM- MoJeKyJaJjap-

HUHT GHD KHCMH AHCCOUMJaHuWra yupaMaian. Kyucus 3JleKTp0JIHT-
JapHUHT QMCCOLHAHHULI fapa)KacH (HOHJapra axpajiraH MoJjiekyna-
Jap COHHHUHT 3DHTHJITAH MoJeKyJalapHHHT yYMyMHi COHHIra HHC-
6aTth) KOHUeHTpauusra OGoFauKaup. KoHLeHTpJIaHraH IpuTMa-

napaa o<k | 6yraau Ba KOHLeHTpaLHs ¢—0 uaTHIranaa a—1.
(XIV 6) Tenrnamanard c; ypuura yHuHr ¢; = avic/ 1000 kuiimaTh-
HH KyHcak, KyuCH3 3JEKTPOIHTIAD YYyH COJHLITHPMA 3JIEKTP
yTKa3yB'-laHJIHK TeHrJ1aMacHHH KeJTHpU6 YHKapaMH3:
acF(u++v ) acF(u++v )
= A 1000 =7 1000

KyucH3 3jieKTpoiHT 3pHTMajapula HOHAAPHHHT KOHIEHTPAaUMSICH
KaM, opacHaaru Macoga 3ca karra 6ysirannanru ca6abuu HoHJapapQ
saekTpocTaTuK Tabeup 6yamaitan. LLyHuHr ydyH HOHJapHUHT Xapa-
KaTYaH/JAHTH  3PDHTMAaHHHr  KOHUeHTpallusicura  GOFJMK  3Mac.
(X1V.8) TenrnamanaH KYpuHuO TYpPHOAHKH, KyUCH3 3JIEKTPOJIHMTJIAP-
HHHI COMMIITHPMa 3/eKTP VTKa3yBYaHJIHIH o - ¢ KynmadTMacura
GOFIHK. DPHTMAHHHI KOHLUEHTPAUMACH YHYAAHK Kartra 6Gyamaraspa
KOHUEeHTpalHus opTHO GopHLix OHJAH ac HHHT KHAMATJapH KyNnasiii Ba
COVIHIUTHPMA 3JEKTP YTKa3yBYaHJHMIH OpTaiH. JleKHH 10KOpH KOH-
ueHTpauusiiapaa Oy KynaiiTMa KaMasigy Ba LIy ca6abuin Ky4cH3
INEKTPOIHTAAPHHHT COJNAIUITHPMA 3/1eKTP YTKa3yBYaHJIHTH, XYAIH

(XIV.8)
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Ky4/M 3JeKTPOIHTIapiary Kabu, MakcHMaJ KHiMaTra eTraniaH CYHT
Kamaaau (XIV.1- pacm).

X1V.2. MOJISIP BA 3KBHUBAJIEHT 3JIEKTP YTKA3YBYAHJIHKJIAP

CoNHIITHPMA 3J1eKTp YTKa3yBUYaHAMKHUHT | cM® XaXKMJu 371eKTpo-
JUT KOHLUEHTpalUusicura HUCOATH MOAAP 3AeKTP YTKA3YBUAHAUK .
geiiniaan. Moasip 3naektp YTKaSyB‘laH.ﬂHK 6up- 6npunau 1. cM
Macodana napajjen xoiaTaa xoinawraH Ba 1000/c cm® osara sra
6yJaraH 3neKrpoasap opacuiard | Molb JeKTPOIMT TyTraH 3pHTMa-
" HHHT YTKa3yBYaHJHMIHIa TeHr 6yjanu:

p = 1000 x/c (X1V.9)

(¢ — 3puUTMaHMHT MOJISIDJIHTH) .
Monsip anekTp yTkasysuaHJIHK CM- -cm2 Mo ™ ! napaa udonana-

HalH. \
KynuHua 3KkBHUBAEHT sneK'rp yTKa3yBYaHJIHKAAH ¢ oitAanaHuNaaH.
= 1000x/c’ (XIV.10)
(¢/ —r- SKB/J'I J1apaarH KoHueHTpauuﬂ)
SKBHBaJIEHT 3J1eKTp yTkasypuanauk Cm-cm’-r-3kB~' Jsapaa

ynyaHaaw. ¢ Ba ¢’ KOHUEHTpalus/iap ¢ = zc TeHNlaMa OuJ/iaH
60F.naHraH.nuru Tydaiau (6y epla z — | monbAary r-3ks Jlap COHH) &

= z\A C(XIV.1D)
(XIV.9), (XIV. lO) Ba (XIV 7) TeHraamanapiaH Ky4iH 3/eKTpo-

JIMTJAAPHUHT MOJSIP Ba 3KBUBAJEHT 3JEKTP YTKa3yBuYaHJAUKAADHHHHT
uponasapHHd olaMH3:

w=2F(uy +v) (XIV.12)
A—F(uy + v-) = Fuy + Fo_ = Ay + A_ (XIV.13)
Fuy = Ay Ba Fu_ = A_ Kyna#TMajJapuHH KaTHOH Ba aHH-

OHJIAPHHHI SKBHBAJEHT 3/1eKTp YTKa3yBYaHJAHKAapH Aelinjain (aiipum
Myaaaudaap HOHJIaPHHHT XapaKaTyaHJuIH nedHanu).

WoHHMHT BaJIeHT/IHFHra KYMaHTHPHATAH 3KBHBAJEHT  JIEKTP
YTKa3yBYaHJIHK MOH a.neK'rp yTKaaquaH.nnrura TEHTAHP:

uy = 24hy, - =2 A

Monsip 3JeKTp yTKa3yBYaHIAHKHH HOHNAD IEeKTP YyTKa3yBUAHJIHIH-
HHHI HuFHHAKCH cHdaTula ndonaali MyMKHH:

p=vypy +v_p_ (XIV.14)

Kyusu 37eKTpoauTiaap CyBJH 3pHTMaJla pHHHHT 3KBHBAJIEHT 3JIeKTP
YTKa3yBYAHJIMTHHH KOHUeHTpauHsira OOFIHKJHIH HOHJAD Opacuaaru
Macopara GorJuK Gyiran HoHAapapo Tabcup Kyunapyu OusaH aHHK-
JaHaan. ConbBaT/aHraH MOHJAp 3NEKTPONUT 3PUTMACHAa HCCHK-
JUK Xapakatuja OyJail Ba yJAapHHHT XKOHJaWKMUIM KPHCTaNAAarura
HucbataH TapTuGen3 6ynaan. Monnap opacuia 3/1eKTpoCTaTHK KyuJap
6yaranu cabaliiM, XaTTOKH CYIOATHPHAraH 3pHTMaJjapia XaM yJap-
HHHT TaKCHMJaHHIUW Tacoanduit 6YauwKM MyMKdH 3mac. Typauua
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JapsJiaHTaH HOHJAPHHHT TOPTH/IMILM Ba Oup Xua 3apsjJaHrad
HOHJAPHHHT HTAPUAHIIH Xap O6up MycOaT HOHHUHT SIKHHMIA OPTHKYa
MHKAOpAa MaH(QHi HOHIapHHHI (Ba aKcuHYA) XKoHsallplura oaub
kesnanu. Xap 6up HOH uOH aTmocpepacy GuiaH ypaara 6§an6, yHHHT
3apsiiM MapKa3Hil MOHHHHT 3apsiiuTa TeHT Ba KapaMa-Kapluu 6ynanu
(XIV2 pacm). Hon aTmoctepacHHHHT 6meum 3JIeKTPOCTAaTHK
MafloHAa XapaKaT KUJaéTraH HOHJNAPHHHT §¥3apo TOpMoO3JaHMLLMra
o6 Kejanu. .

Hou atmocepacHHHHT HOHra KapaMa-Kapiuid TOMOHIa XapakKatH
arekTpoghoperux  (€ku rcarod)operuic) TOPMO3AQHUWHU KeATHPHO
YHKapaiH. Arap anKaT MapkasHi HMOH XapaKaT/aHranuja (Xxap
KaHdalli HOH MapKa3Wil uOH cudaThia ONHHULIH MyMKHH) 31H, -6y
XapakaTra Huc6Gatau OynaauraH KaplMAMK XapakaTidaHaérrad
HOHHHHF COMbBAT KaBaTH Ba aTPOQHAarH CYIOKJHK (3pUTYyBUYM)
opacuaary HIIKanaHull OusaH Gejrujanap 3aH. JlekHH atpodaarn
CYIOKJHMK XapakaTcu3 O6yaMaiiiu, yHra HOH aTMocepacHHHHT Xa-
pakath TabcHp Kuaaau. LHynnafi KuinG, CYIOKNMKHHHT Kapiuu
OKUMHU sIpaTHJALH, Y 3Ca HOHHHHT XapaKaTHHH TOPMO3JIOBUH HILKa-
JaHHW KyuHHH Kyna#iTHpanu.

Xap KaHAal HOH XapakaT/iaHa- S I
érranfa yHuHr MOH aTmocdepacu- -0 /’:_@ N
HHHT cepuK CHMMeTpHsicH Gy3uia- ,/é__ \\@‘“
M. XapakaTiaHaérraH HoH aTpodu- \
JAlard MaBXKyIl HOH aTMoc¢epaCHHHHT - @_, !
TapKaJiHlK Ba sIHTH aTMOCHepaHHHT oA }
X0CHaA G6yauwn OHp oHAA COAHP AN -/

‘*‘@ /

6yiMaiiiy, YHUHT THKJQHULIH YUYH < _

pesakcallus BaKTH Ae6 aranysyu
KaHaa#iaup Bakr Tajal KuJIHHAIH.
Harukalla HOH XapakaT Kuaa€rraH-

B2

XIV. 2- pacu. Mapkasuit nou

Aa YHHHT OJAHAA HOH aTMochepacy Ba MoH  aTMocdepacHHuHr
TAlIKHA TOMHIUra, opKacuaa 3ca ICKTP  Mannopwiarn - xapa-
Tyna Gysuauiira yarypmaiau, Wy '

cababad XapakaTJaHaétraH HOH-

HHHT OJNAMAArd Kapama-KapullH 3apsiiHHHT 3UYJHIH OHp 03 KaMpOK,
opkacujaa 3ca 0KopHpok 6ynaau. Mon opacupard Kapama-kKapllu
3apALIApHHHT MablyM JapaXacH OpTHKHa 6YIHLIH PeAaKCcayuoH
TOpMO3AQHUW2a ONHO Kea/lu.

OpHTMaHHHI KOHLEHTpaLMACH KaH4Ya/JHK lokopu 6y/ca, HOHJAp
XapaKaTYaHJIHTHHH KaMaWTHDYBUM Ba OYHHHT okuOaTHAa, JIEKTPO-
JUTAAPHUHT 3KBHBAJIEHT JIEKTP YTKA3yBUaH/JHTHHH XaM KaMadTH-
pyBuu, 6ynaaill 3¢dekT WwyHYaIHK aXxaMusTau 6ynanu.

Hde6Gaii Ba XIOKKEJTHHHT 3JEKTPOIHT SpUTMANapH Ty3HJIMIIHHHHT
3JIeKTPOCTaTHK MOJIedH acockia KuaraH Hasapui XucobJapH CYIO/ITH-
puaran sput™agnapaa (c'<<1.107% r-3kB/a), HOHJapHUHT ¥3apo
TOPMO3/MaHuWK cababau, 3MeKTP YTKa3yBUAHAHKHHHT KaMalHllH
KOHUEHTPAUMAHUHT KBajpaT WAu3ura NponopLUHoHaIHTHHH Kypca-

tTaau. ByHaah sputManapaa A (Ba p) HUHT \/c_’ ra GOFJIUKJIHTH
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TYFpH 4u3uK OusaH udonasaHan. By GoraauuwHu udonanoBun:
TeHra1amMa A = Ao — a\/c’ KypuHulura sra, 6y epia a — 3pHTYBYH
TabiaTHra, AM3NeKTPHK CHHFMPYBUAHIHIHIA, KOBY LIKOKJHFHTA, SIEK-
TPOJHT TabHaTura Ba XapopaTra GOFJHMK 6yjrap ysrapMac COH.
YekcH3 CYIONTHPHATaH JEKTPOJHMT 3puTManapuaa (c’—0) HoH-

Jlapapo TabCHP HYKolaaW Ba 3KBHBAJEHT 3JeKTP VTKa3yBUaHJIHK
Yerapa KHHMAaTHra HHTHJAAAH: A—>Ag- .

(XIV.13) Ba (XIV.14) Tenrnamanapuu

Ao == Ao, + -+ Ao, —; Ho = VMo, + <+ Vo, - (XIV. 15)
KYpHHHIIAA €3HII MyMKHH.
By TeHrsnama HoH/lap XapakaTHHHHT 6OFIaHMAraHAHTH XaKHAATH
Konbpayill KOHYHHHH Hdomanaiy.

koc—>0 Gynranaaru uerapa 3JeKTP yTKa3dyBuUaHAuk Gynca Xam,

Y SPHTYBUHHHHT JIEKTD VTKa3yB4aHJAUry GuJaH aiiHaH OWp 3MacC/uTU-
HY TabKHAJAHMHU3.

DNEKTPIMTIAPHHHT IKBHBAJIEHT 3JIEKTP YTKa3yBUYAHIMTHHHHT ¢’

" Ba /¢’ 1apra GOFIHMKJIHK rpa(pumapn XIV.3--pacmaa KeJTHpHJTaH.

Kyuin s/eKTPOMHTIAp KOHUEHTPJAHraH 3PHTMajnapia XaM IOKOpH
SKBHBAJIEHT 3JIEKTD YTKa3yBUYaHJIHKKaA 3ra.

KoHuenrpauus OpTHILH 6uiaH A HHHT KHAMATJapH HOHJap
XapaKaTUaHJIHTHHHHT KaMaHHLiWra GOFJIHK paBHUIAA KaMasiH.

Kyuau s/1eKTposnTIap S3KBHBAJICHT 3/1EKTP yTKa3yBYAHJIHTH A HHHT
YHHHT uYerapa KMAMaTH Ao ra HHCOATHHH 3JIeKTP YTKa3yBYaHJHK
Koapdutinentu ne6 arasalu:

f = Mo | (XIV.16)

Kyucu3 sJeKTpoauTiap 3pHTMaJjapuia HOHJIApapo TabCcHpJap
Kyuycu3 6ynaam Ba Xap KaHAad KOHUEHTpaUHMsila HoHJap GHpH-
GupuaaH 3PKHH XapakaTlaHaad, abHH (XIV.8) renrnamanaru

F(uy +v_) = F(uo, + + vo, —) Hu A ra [Ba zF(u4 + v_) Hu po

ra] ajAMAWTHPHII MYMKHH. YHIa KYUYCH3 3JEKTPOJIHTAAP 3JeKTp
yTKa3yBUaHJIHTHHHHT udoaacu

® = 2acho/1000 = Acpe/ 1000

KYPHHHUUIHH Ola/H. .
By rtenrnamann (XIV.9) Ba (XIV.10) TteHrnamanap Guaau
COHILTHPCAK,

p = apo Ba A = aho

HH OepalH. : {
Hemak, Kyucus 3JIeKTp0)IHTJIapHHHF AHCCOLUHMAHAIL fapa’KacHHH

a = Afho BE @ = p/uo (XIV.17)
HucOaTapiaH TOMHII MYMKHH.
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C, Mone/a VT (Hone/n )

XIV( 3- pacx. Inextp YTKalyBYaHNHK A HEHF ¢ (a) na-\/c (6) ra Gor-
JHKJHTH.

Kyucus 3JeKTPOTHTIaPHHHT 3KBHBaJeHT (Ba MOoOJASpP) 3JeKTp
yTKa3yBUAHAMKAADH, XyLAH Ky4ld JIEKTPOIHMTIAp Kalu, KOHUEHTpa-
Uus opTuilK GuJaH KaMasii, JeKHH GyHuHr ca6abu AucCOUM/IaHHW
napaxacuHuHr Kamaiuwuaup. XIV.3, a- pacmaa Kypcatnauuiuva,
KYy4YCH3 3JEKTPONUATIADHHHT 3KBHBAJIEHT 3JeKTP YTKa3yBUaHJMIH
CYIO/ITHPUJITAH 3PHTMaJgapia XaM »KyAa KHYHK Ba 4YEKCH3 CYIOJTH-
pHllra siIKMHJAALIFaH capH KeCKHH opTalu Ba ¢'—>0 na uerapa
Kunmarra IpUIIAAH. A HUHF \/c ra 6oF/IaHHIUK YM3HKIIH IMAC, JIEKHH

KHUUK KOHLleHTpalusayapAa A HUHI: \/ac ra ﬁomaﬂumu YH3HKJIH.

XIV.3. 3KBHBAJIEHT JTEKTP YTKA3YBYAHJIHKHHUHT
YETAPA KUAMATHHH AHHKJIALW

Ky4wIH 51eKTPOIMTIap SKBHBAJNEHT 3J1€KTP YTKa3yBUaHIHTHHHHT
yerapa KHAMaTHHH A = f( \/c'-) 6yiinya onMHraH Taxpuba HaTHIKa-

Japuun ¢’—0 ra 3rcTpanonsiluss Kuau6 Tomca G6yaamn (XIV.3,
6- pacm). Kyucu3 3nektporutjapra Oy ycyaHH Kyanab Gyamaiinu.
Kyycus 3JeKTPOIHTAADHHHT A9 HH aHHKJall acocHia -HOHJap
XapaKaTYaHJIHTHHHHI OOF/laHMarawInrn KOHYHH €raad. by Komyw
/IEKTPONHT TapPKHOHJark HOHJADHHHT 3KBUBAJIEHT SJEKTD, yTKa-
3yBYAH/IHKJIADUHHHT AHFHHIMCHHH TONHUITa MMKOH fipaTali. Ao HH
TONHLUIHKUHT Gy YCYJIHHH Ky'4IH 3/IeKTPOIHTIapra Xam Kysnaca 6ynanu.

HonnapuuHr 5KBUBAJEHT 3JEKTP yTKaaquaH.nnKnapu ty Ba t_
TaluH conapu épaamuaa tornuaaan (XV 606

X'+=[+7k'. Ao=t—2A
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JKanBasga 3JeKTPOIMTHH TallKW/A KWJIYBUH HOHJAAp YUyyH
KuiAMaTaap GepuamaraH O6y/ca, Ky4YCH3 3JeKTPOJIMTHHHT Ao HH
3/IeKTPONOAALMA OPKAJ/IH aHHKJAHTaH KYWIH 3/€KTPOIMTIAAP Ao HHHT
KOMOuHaUMACH Gyilnva TOMHII MyMKHH. MacaJsiaH, CHpKa KHC/1OTaHHHT
Ao HH aHuKJaw.yuyn >XaasaJjuapia CH3COONa, HCl Ba NaCl
JAPHUHT Ap HU TONHJAAH Ba KeHHH '

Ao, cHycoon = Ao, cHycooNa T Ao et — Ao, Nacy,

XucobsaHa .

Honnapuusr 25°C paru 3KBHBaJ'le}{T 3JIeKTP yTKa3yB‘{aHJmI‘HHPIHI‘
yerapa KuiiMaTd 35—80 Cm-cm®-r-3kB~! opanuruia 6¥nanu, JekuH
H* Ba OH~ HOH/IaDHHHHT 3/EKTD yTKasquaHnumapH aHya KarTTa Ba:
349,8 Cm-cm?.r-3xk~' Ba 198,3 Cm-cm’-r-3k8~! ra Ttenr. By
MOHJaDHWHT KaTTa XapaKaT4yaHJHTH 3apsanapHu sctadera Oyiiuua
TAUMAHII MeXaHH3MH OWJaH TyWyHTHPHJIagu. [HAPOKCOHHH HOHH
H3O™" nporoHHM CYBHMHT 3HI SIKMH MoJeKyJacura Ky#Haara cxema
6y#inua ysaTdilura Koaup.

H H H H
C])\ + (g — (B -+ (I)
g »w owm

TalIKH 3/1€KTP MaiAOHHHHT Ta'bCHPH GyJIMaraHua NPOTOHJIAPHUHT
cakpalusapy Xap Kauaa# uyna.nuuma 6UD XHJ 3XTHMOIJIHKKa 3ra
6y1aad. MaiiioH Ta'bCHPHAA YHHHT HYHAJMWIMAArH CaKpalllJapHHHT
3XTHMO/NJIHTH OpTajd. Bysap THAPOKCHJ HOHJapHra XaM TeCHLLIH,
JiekuH Oy XKapa&HHHHT GOpHLIM y4yH KYNPOK HEPrHs Talal KuiMHaau.

]?.
"0+

XIV.4. JIEKTP YTKA3YBYAHJIMKKA XAPOPATHHHI TABCHPH

XapopaT KyTapuiulin GuIaH 3PUTYBYHHHHT KOBYLIKOKJIUTH Ba
, I3/IEKTPHK CHHFAMPYBYAHIMTH KaMasijii. Kosymxomux KaMaHHIUH
' 6unan KaradopeTHK TQPMO3JIAHHLI KaMasiiH, 3JeKTp yTKasquaH.nuK
3ca opraiu. JlH3/MeKTPHK CHHTAHPYBYAHJIHKHHHT KaMaiHLIH Ky4cCH3
3J1eKTPOJIHT/IAPHHHT JHCCOUMJIAHHII Aapa*XacHHHHI KaMaluliura Ba
Ky4Jid 3/1eKTPOJIHT/IapHHHT peJlaKcalld OH TOPMO3/aHHIUHHHHT OPTHILH-
ra, AeMak, 3/JeKTp YTKa3yBUAHJMKHMHI KaMafdvlUipra oiu6 KeJadH.
Jlekun taxmuHad 25°C ja UKKHHYM Xo1aT [EAPAH Ce3naMaHiu.
ByHnaH WapouT/apia XapopaTHUHT GHP Aapaxara OpTHIM GuaaH
A 1,5—2% ra Kynasmn
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XIV.5. JJEKTP YTKA3YBYAHJIHKHH yﬂ'lAlll YCYJUJIAPH

SuekTp yTkasyBYaHaukHd Kanbpayin kynpury (XIV.4- pacm) éku
'XIV.5- pacmparu cxema épaamuia yadaHaau. Tok manbanHH y3rap-
Mac Kaplinaukka, MacanaH, 50—100 cM an AB cumra ynaHaau. Cumuu |
maHranungad (Cu, Mn Ba Ni nan ubopat KoruuimMa), KOHCTaHTaHAaH
(40—459% Ni, 1—2% Mn Ba 53—59% Cu naH n6opaT KOTHIIMA) EKH
XaBora YulaMJH, eTapid KapLHJAdKKa ara 6yiran Ba KapLWHJAMKHUHT
xapopatT Ko3¢pduuMeHTH KHUHMK 6yarad Oolika O6up. KOTHWMajaH
TahépaaHaau.

/)

XIV. 4- pacs. nextp YTKa3yBYaAHAHKHH anuKaafauran ac6o6 cxemacu (Konbpayw
KYNpHry): ‘

AB — §auos cumu (peoxopa); Ri Ba Rz — KYnpHK eakanapu; C — XapakaTnauyBun KOHTakT, T — Hon-ac606;
R, — KaplwHAHKAap Marasuuu; R, — SAEKTPOIUT 3PHTMACH COMHHTAH HAHW.

XIV. 5- pacu. INEKTPOTHT IPUTMANAPHUHT KAPWIHNMKAAPHHH Fauall yUyH MyjKaa-
JAaHrad yarapyBuaH TOK Kynpura:

[ — XamMaap Marasuii; 2 — Kapwwiukaap marasunu; ¢ - Kaftra ynaruu; 4 — TonuAaéTrad Kapuiiuk;

5 — HONBHUHT MHAHKaTopH (Macanan, H — 3013 ocumanorpadu); 6 — KynpHK enkaiapuruHr §arapmac sa

TeHr Kapwuankaapu; 7 —ToK Mae6an — (ToByl! YacToracHiaarn redeparop, MacanaH, I3 — 105).
i

Kupxrod kouynura GuHoan A HyKTala Tok TapMokJaHaax Ba ACB
Ba AJIB #yuanumiapna Gopagud. C KOHTAKTHHHT WyHAaW G6up
XOIaTHHH TONWII MYMKHHKH, OyHAa KynpukaHudHr CJ| nuaroHasnuaaH
TokK yr™aiiau. By xonma C Ba [l Hykranapparu moreHlUHamIap TeHr
6ynanu Ba ¥3 HaBGatuaa Oyuuur yuyyH AC Ba AJl, CB Ba [IB
KHCMJIapJari Ky4JaHHILIapHUHT KaMairIUW TeHr 6YauIlH WapTaHp.

A1B knucmaary Tok Kyuunu Iy 6unan, ACB KucMaaru Tok Ky4uHH /o
6u/iaH Ba 3aHXKHPHUHT 6y KHCMJIapHAATH KyulaHHILHHHT KaMalHILHHH
TOK KyuH OuslaH KaplUHJUKHUHT KynafdTMazsapu opKaau Gedarujaad,
IRy = I2R2 Ba [ \R, = [2R2 Jnapuu Xocua Kuaamu3. bynaprah
Ru/R: = Ri/R2 Kenu6 dnkanu. Ynuall CHMUHUHT KYHAAJaHT 103aCH
6yTyH y3yHauru 6yiiuua 6up xua 6yaraHu cababiu, CHMHHHT Xap 6up
XKOHHAATH KapIUMJIMIH YHHHT Y3YHJIMTHTA [POINGPLUHOHAJAHP.
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Byunan
Ri/R2 = AC/CB = lLi/ls Ba Ry = Ry « /1y (XIV.18)

KeJau0 4YnKaju.

DneKTponu3 XKapaéHlapHHHHT COIHP 6YJMAac/HTH Ba 3JeKTpoajaap-
HUHT KyTO6/J1aHMaCJHTH MaKcalHula yaualwaap yuyH IOKOPH YacToTaJH
TOK HUL1aTHjAadu. DyHAa# TOK TOByWl 4YacToTacH reHepaTOpH
(macaaan, '3 — 105) épanamuna onunasd. Honb-ac606 (uHaukaTop)
cudpaTHaa KYNPHKHHHT JAHaroHajura ocuuviorpapun (macanas,
H-3013) ékn y3rapyByaH TOK rajlbBaHOMeTDHHH yJall MyMKHH.

Yarapysuan Tok kynpurugarn C na [| Hykranapujaa noTeHUH-
aNNapHHHT TY/Na TEHrJMrura 3pHH6G 6YiaMaiili, YyHKH Y3rapyBuaH
TOK 3aHXupuaa aktuB OM KapLUHAMTH R JaH TaluKapy, pPeakTuB
Kapluiauk R, xaM MaBXyA. Peaktus Kapuwniuk curum 1/ioC Ba
HHIAYKTHB iwL KapumniaukjaapaaH u6opar, 6y epla @ — y3rapyByaH TOK
yactoracu; C — cHFuM; L — MHAYKTHBJHK; i — [ —]— TOK Ba Ky4-

JaHull opackia dasanap 90° ra cuAXHUINTA MOC KeJyBYH OlepaTop.
TapMOKHMHT Tyaa Kapluuaurk (umnenanc) Z = R + R, by xonzna
MyBO3aHaT KapLinJuKaIap HucO6aTH Oujan samac, 6anku uMIelaHcrap
Huc6atd Zn/Z, = Z/Zs 6unan anuknauaau. C sa [l HyKraJjapaa
NoTeHUHAJJIaPHHHT TYJa TEHIVIMTHTa 3PHIIHII YUYYH YJAYOB KOHTYPH-
HUHI aJ0XH[Aa TapMOKJapHAard pPeakTHB KapIIHJIHKIAPHH AYKOTHLU
7103uM. ByHHHT yuyH yJaill CHMJapHHH KaJjTa o146, KOHTaKT/iapHH
AXWKaAa6 To3anab6 naiBaHAJall Kepak, KYINPHK TapMOKJapHHH
3KpaHJall Ba 3KpaHuHH epra yJjail Kepak.- AMMo Gy uYopaJjiapHHHT
XaMMacH 3JeKTP fiYeiiKaCHHHHT CHFHM KapUWHJIHTHHY HYKoTMaiiau.

. XIV. 6- pacu. InexTp JTKA3yBUAHAHKHH Jauaws yuyn
- MYAKANAAHTAH HAKINTA IKBUBANEHT GYAran anexTp
c Ry G CXeMacCH:

R: — Om xapumanry; C ea C2 — curnmnap

DpuTMala KolawiraH HKKH 3JeKkTpondaH u6opaT cHcTeMa
KyHuard 9KBHBAJIEHT 3JIeKTP CXeMacH OpKaJd HpolaTaHULUIH MYMKHH
(XIV. 6- pacm), 6y epaa R, — OM Kapuuauru (YHHHT KUHMaTH .
aHukaaHagy), C; Ba Cg — 3/1€KTPOL — 3/MEKTPOSHT Yerapa CHPTUAATH
CUFHMJAD, BeMaK, UMIefAaHC :

Z. = Ry + 1/ioCi + 1/ioCs

ra TeHr Gyaanu. oo
Ry, Ri, R OM KapUHJIHKIaDHAKD, WYHHHr YYyH HMIENaHCaap
MyHocabaTHra KyHHAard KYPHHHILHH GepHLl MYMKHH:
: Ry R, o
- " = 7. . t ae { .
R, + 1/ioC, + 1/iaC, R, SRR

gt
T,

..
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Onatna R,.>1/ioCi + 1/ioC2, wyHuHr yuyH Z.= R, Ba
xucobaalaap y4yH

R = Ry-R2/Ri = Ry - I2/11

TeHrJaMaaaH ¢oitaananca 6yaanu.

CuruMra GOF/HK KapWHAHNKHHAT MaBXyaaury CI{ auaronannaaru
TOK KyYHHH HOIrA TEHMALITHPHUI HMKOHHATHHH GepMaiiy. Llyuunr
yuyH C KOHTAKTHHHr TOK Ky4YH 3HI KHYHK KuiimMaTra sra Gy.araH
XOVIaTHHH ToMHil Kepak. By 3ca ocunanorpad sxkpaHuaard cHHycoua-
HHHT aMIVIMTyAacH 3HT KHYHK 6yaraH Xonatra xaBob Gepanu.

Annk yauauutapia cHrFuMmra GOFJMK GyJraH KaplUIHJIHK KyllHMuya
KOHAeHcaTop, 6-y3rapMac KaplIHJHK TaDMOFUra yJaHraH y3rapyBuaH
cHFHM épaaMuaa xomneHcauusiaHaau (XIV.5- pacm).

XIV.6. HUNIAPHHHT BA)KAPWJIHIIH
SJIEKTP YTKA3YBYAHJIHKHH YJIYALI

DpuTMaJapHUHT 3JeKTP YTKa3yBYAHJIMTHHH YJa4all y4yH MycCTax-
KaM K6 YpHaTHIAraH NiaTHHA 3JjeKkTpoaiu uauuaap (XIV.7- pacum),
éky (akaT uauIra Ul BaKTHAA TYIIHPHJIAAWraH 3JEeKTPoAjiap
HIJaTUAA IH.

XIV. 8-pacsx. nextpopnap XIV. 7- pacx. dnexrp yTxasysuauamxumu
opacHaaH ToK yraérransa maii- yavaiiiuran anektpopnap:

AOH KYWIAPHHHHI HYHAJAHUIH. @ — MaxKkaMiaHraH [JATHRA 3neKTpoadapk Gfarau

HAMW; 6 Ba 6 — WAKIUTa TYUSHPHAAAMIAH NIEKTPOLAAD.

Anpk Ba Kaiita yiyaranaa 6up XuJ HaTHXKaJjap OIMLI MaKcaJula
3JE€KTPOAJAp [MIaTHHaNKaHafH (NEKTPOIHTHK YCYyJAa YJapHHHT
CHPTHTa MaTHHa IOpHTHAAAH, [uro6a). DNeKTPOLNAPHHHT CHPTHHH
Ba yJiap opacHjaaru MacodaHH yauyaHaéTraH KapLIHJHKHHHT KHAMaTH-
ra Kapa6 TanjsaHaad. Kaplmuiuk KaHyaiuk kartra Oyaca (co-
AMLITAPMA 3JMEKTP YTKa3yBYAHAHK KHYHK), 3JEKTPOMJIaPHHUHT CHPT
103acH WyHYaJHK KaTTa Ba yJap opacHAaru Macoq)a [YHYAJHK KHYHK
6yJauIUH Kepak.

.

205

www.ziyouz.com kutubxonasi



daekrp TokuHu hakat | cm® 03ara sra 6yaran Ba 1 cM macodanaru
HKKH 3JeKTPOA/1ap opacHAard HoHJap YTKasaiu ae6 dapa3 KHJITaHH-
MH3[4a yJY4aHraH 3JeKTP YTKa3yBUAH/IHK COJNHIUTHpPMa 3JEKTp yTKa-
3yBuanJMK 6GYnanu. JIeKHH acauaa 3JeKTPold opacuaary HoujapriHa
aMac, 6aJKH aTpodaard HOHJAp XaM 3JMeKTD TOKHHM YTKasuuiga
katHawanu (XIV.8- pacm). Lynunr yuyn =1 cm Ba s=1 cm?® 6yaran
TaKAHpAa XaM 3JeKTP YTKa3yBUAHIHK w COJHLITHPMA 3JEKTp
yTKa3yBuaH/JHKKa TeHr 6yamMaiad, Gakart yHra nponopudoHan 6yianu,
XON10C! .

% = kw = k/R (XIV.19)

[MponopunoHanauk Ko3bdulueHTH k HH uduw doumulicu neiuna-
I¥, YHHHT KHiiMaTH [/s vuc6arra 6oFauk 6yaanu [(XIV:1) renrnamara
KapaHr]. : ;

Waumr goMMHHACHMHM TOMHII YHyH COJHIUTHDMA 3J€KTp YTKa-
3YBUYAHJAUTH aHUK GYJraH CTaHAapT JEKTPOJIHT 3PUTMaAJAPHUHT GHD
HeYa KOHLUEHTpaluusiAary KaplluJnKiaapu yndaHaau (kynuuda KCl éxu
NaCl X!II urosa).

Wauw  godMuiick 3pUTMaNapHHHT 3JeKTP YTKa3yBYaHJUTHHH
VAavalligaH ONAMH aHHKJIAHAAH.

Mpui nonMUACHHH TOMMIU Ba 3/1eKTP YTKa3yBYAHIMKHM Yadall
YUYH 3PUTMAAAPHU KeTMA-KeT CYroaTupuui ycysu busan tapéprai
kepak. Macaaan, 0,1; 0,05; 0,01; 0,001 M xoHueHTpaUusIH
3pUTMaJlapHH yJuall yYyH 3HT KOHUeHTpaaHraH, sibhu 0,1 M aputma
Tajiépnab oMl KepakK Ba YHH CYIOJNTHPHO, KeAHHIH KOHUEHTpallusi-
JapHH KeATHPHG uMKapull Kepak. By ycya OGuaan Taii€pnaHraH
3pHTMaJiap KOHUEHTpalusaapulary XaTONHK KaMpoK GyaanH.

Yauawnap ydyyH MyJKasJaHraH HAHWHH AHCTHJWIAHTaH CyBAa,
KefiuH 3ca 2—3 Mapra ypraHuaaérraH spuTma OujaH uyaiiu6
1oGopuaand. Mauiira spuTMaHH WYHAAH MHKAOpAA COMHLI KepaKKH,
6yHNa YHUHT caTXd 3—5 MM ra sjieKTpoiaaH loKopuaa 6yacun. Xamma
yayamwsiapaa WAMIUra GUp XWJ Xa’KMAArH 3pHTMa (nurneTKka épaaMu-
Ja) COMMLI KepaK. IpUTMA COJIHHTAH WX LIHH TEPMOCTATra XK OHaLITH-
pu6, 10—15 MuHY1 KyTHAadH. o

JpurMa CoMHHraH MAMM YJadall cXeMacHra yJaHaAH Ba Xapa-
KaTyaH KOHTAKTHH PEOXOPAHHMHI YypTacura Ky#uWO, MarasuH Kapiuu-
auru R, épaamuaa CJI nuaroHa;n 6yinal TOK KyUHHHHT 3HT KaM
KuiiMatura spuiunaaau. By wapouraa (XIV.8) rtenrnamaman Ry
KapLUKHJIHK 3PHTMaHHHT Kapliujurura TeHr 6yaaan. Ry = R,, 4yHKH
lo/li==1 6ynann (kyuiu saekTpoautaapuuur 0,1 H spuT™Manapu yuyH
R, 6up Heua yH OMm ra sra 6ynaau). Keiiun R, HHUHT KHAMaTHHH
10—15% ra kamaiiTupub, xapakaTuan KouTakT é&paamuaa CJI
AuaroHaJHAardH TOK Ky4Yd XKylda KHYHK Oyaran XonaT TOMHJalM.
Xyaau Wwynah yavaw R, Kapwuiankad 10—15% xynafitupu6 xam
Kalitapuiann. DAeKTP YTKa3yBUaHJHKHH XHcoGJall yYyH R, HHHT
xucobsaHraH KHHMaTJapyHUHT YpTayacH ONHHAIH.

ByHpa#t yauammnapaa enkanapHuHr HucGatH l2/l1 GUpAaH TaXMH-
HaH 20% raua apk Kuaau Ba TaxXpuba XaTOCHHHHI KaM 6Gyauuiu
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TabMHHJIaHaAH. Arap 3pHTMa KOHUEHTPaLHACH Xylda KHYHK Oy.ca,
XapakaTuaH KOHTaKTHH CH/OKHTTaHHMH3Ja 3SHI KHYHK TOK Ky4H'
JuHedKka KYpcaTHIMHHHHT Oupop-6Hp opaJuMFuAa Kys3aTW/aaiH. DBy
XoNfa Ly OpaJHKHHHI YerapaJiapu TOMNHJAAH Ba XUCOO yUyH yHUHT
ypraua Kuimatd oiMHand. MaWm poumuiicuHn OGWarasm  xoana
(XIV.19) TenrnamazaH XoxJlaraH 3PUTMAHHUHT COJHIUTHPMA 3JIEKTD
yTKa3yBUYAHJHIHHA XHCOOGJAaIUIHMH3 MYMKHH. DPHTMaHHHT KOHUEHTpa-
UMSICH JKyAa KHUYHK OYJaraHaa CyBHHHI 3JeKTD YTKa3yBUaHJHUIH
37IeKTPOIHTHHKY GHJaH COMHIUTHPAPJH 6Y/In6 Kouaau. ’
Ksapu éxku kymyw wuauwnapuaa CO; naH XxouH cakJaHaérrad
To3aaaHraH cyBHHHT 25°C Jard COIMIUTHPMA 3/1€KTP YTKa3yBUaHJIHIH
%y1,0~=6,33- 1078 CM-cm~'. COp HHHT 3PHILH Ba IIMIIAHKHT HLIKOPJIA-
HUWKM TydalduH nabopaTopusAdard CYBHHHIT COJHLITApPMA  3JEKTP
YTKa3yBUAHIMIH %y,0 <~ 5-107% CM.cM™' ra TeHr. DneKTPONHTHUHT
COMMLITHPMA 3JIEKTP YTKa3yBUaHJIMTHHH TONMIN Y4YyH 3PUTMAHHHT
COMHLITHPMA 3JIEKTP YTKa3yBUaHJIWIHAAH CYBHHHT 3JIeKTp YTKa-
3yBUQHJHTHHH alHPHO TalllIall KePaK: % = Xspmua — %H,0 CyBHHHT
COMHILTHPMA 3JEKTP YTKa3yBUAHINTHHH aHHKJA Ul YUYH KapUIHJIHKIap
Marasunura R,~100000 Om Hu kupuTHAaAH Ba C KOHTAKTHHHT
ypTaua KUAMaTHHH, OKopuJa afiTraHiek, TonaMu3. CyBHHHT 3JIEKTD
yrkasypuauaury 1073—10~* r- 5kB/51 KOHUEHTPALHAIH KYUJH 3JI€KT-
POJIUT 3JIEKTP YTKa3yBUAHJIHTHHHHT ~ 1095 MHH TalIKHJ - KHIHLWH
MYMKHH. %y,0 HA TOMHLIAArH HOAHHKJHK 259 raua eTHIIH MyMKHH.

Kyuau 3neKTpOAHTHHHI A Ba [, JapHHH aHHKJamM

Kouuenrpauusnap 0,1 man 0,0001 r- s/ raua Kamairangarua
3JEKTPOJIHT IPHTMAJaPHHUHT $JIEeKTP YTKa3yBYAHJIMKIADH YJIYaHAIH.
(XIV.19) Ba (XIV.10) renrnamanapiad 3jieKTPOJIHTHHHT COVIMILTHP-
Ma Ba 3KBHBAJIEHT 3/€KTP YTKa3yBUaHJHKJIAPH ToNWIanu (CYBHHHF
3JIeKTP YTKa3yBuUaHJIHIH KOHUeHTpauus ¢ = 0,001 r- 3kB/n1 naH kam
6ynranna xucobra OJHHAAH). :

A=f(+/c’) rpajpurupan kAo TonMnaju (OpAMHATajard Kecma).

I0ynaan cyur (XIV.16) renrnama 6yituua f, HUHT XaMMa KOHLEHTpa-
UHAJIapuaary Kuiimat/aapu xucobJaaHalu.

’

Ky'ICHS NEKTPOIHTHHHT JUCCOLUJAHHII KOHCTAHTACHHH aHHKJalWl

-

MaccaJiap Ta’bCHPH KOHYHH Ba GHP acoC/]d KHCJOTAHHHT AHUCCOLM-
JaHHLI PeaKLMSICHHHHT TeHTJIaMacH ‘

RCOOH = RCOO~ + H*

acocula AHCCOUHUJTAHHI KOHCTaHTacH
K= [HT] [RCOO~]/ [RCOOH] kypunuwra sra Gysaau. Arap
AHCCOUHJAHHW napa’KacH o ra TeHr 6ysica, KHCIOTAHHHT MOJb/J
KOHUEHTPAlHsI/IH 3PUTMACHAATH KATHOH Ba aHUOHJIaPHHHT KOHLIEHTpa-
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NS

RO

npanapu ac Gynaau Ba AMccouwsanmaraH kuciora (l—a) ¢ Hu
tamkust Kunaaad. Hlyrusr yuyn

K e = Tfi_%% =ca?(l —a). : (XIV.20)
Arap a< | 6yaca (macaJnaH, a<0,01), szc o’  ne6
é3HLIMMH3 MYMKHH.

JuccouuaaHHIIHHHT XHCO64a6 TONMHAraH aMaJiiit KOHCTaHTacH
K. koHUeHTpauusAra GotHK. VioH Ba MoJleKyJlaJlapHHHT aKTHBJIHKJIA -
pu opkaau ucdosananran (42- 6eT) NHCCOLMNAHHII TePMOAHHAMHK
KOHCTaHTaCH KOHHEHTpauHﬂFa GornuK O6yamanmu:

Kooy = B+ o0-/2RcOOM = @ e’ /(1 —a). <
JHccolMMannil KOHCTAHTACHHE TONMUII YYyH KOHLEHTPALKAIapPH
0,5 nan 0,001 r- 3kB/a raua Kamaiub Gopuiiy TapTu6uAa GUp Heya
KYYCH3 3JeKTPOJIUT 3PUTMAJapHHHHT 3J1eKTP VTKa3yBUaHJHIHHH
ynuaiimua. ConuutupMa 34eKTp yTkadysuaHauk (XIV.19) Ba skBuBa-
JEeHT 3]eKTp YyTKazyBuaHauk (XIV.10), auccouunasuiu gapaxaci
(XIV.17) Ba nuccounmnanHuw kKoHctaHtacd (XIV.20) teHrmamanap
opKaJu XHcoGJaHaau. JpUTMajap YeKCH3 CYIOJNTHPUATaHHIA 3JeKTp
yTKasyBuaHJHK Ao HH (XIV.15) Tenrnama é€pnaMuaa Tomamus.
Honnapuunr saextp yrkadyBuaHaurn XIV wiosadan onuHamu.

\

N Kuitun 3pyBYaH TY3HHHTI 3PYBUYAHJHIH
Z ] Ba 3PYBYAHAHK KYNaWTMacHHH anHKJall

Kuiiun 3pyBuas Tty3 uoxmapu" AKTHBJIHKJAPH-
HUHT KYNafiTMacH 3pyBYaHIHK KynafitmMacH ae6
atanagu. Jputmaga GeroHa Tysnap HUyK Oyarad
TaKAHPAa, aKTHBAHKAAP KYNaATMaCHHH KOHLEHTpa-
nusAaap kynadtmacura aamawtupca 6yaaau. Lly-
HUHP yuyn M,y A,  Ty3 yuyH spyBYaHIHK KYna#Tt-
‘MacuHu

LA
HHHIE

v v_ v v_
=ay a; =cy ¢y

MM
L

s
i
1

ne6 €3uil MYMKHH. : :

Kufiun spysuan TysuuHr spysuanauk kynairma-
CHHH 3JIeKTP YTKa3yBUaHIMK OPKaJH TOﬂMLI.l yuyH
GMAHCTHANAT HWNATHAALH (%, o < 2 - 10~ 6

ARSI N FUTU A SRS |

CuM-cm~!). By cysHu KBapIL 8KH NMUPeKC WHIIAAAPH-
Xa caknavagn. COp rasunu 4ukapu6 Tawnaul
MaKcalMia Vyavall oNAMOAH CYBHM KalHaTHlli
Tascun KuanHaad. DBywpa# cyema raiiépaanrau
KH#iMH 3pyBYaH Ty3 3SPUTMACHHHHT KapUIMJHTH
yauanagu (XIV.9- pacM) Ba condITHPMAa 3JIEKTP
yrkasysuaunuk (XIV.19) tenrnamanan xucobaana-
IH.

XIV. 9- pacu. Kuiiun spysuan

TY3JIaPHHHF 3PYBYaHAHK KY-

NaATMACHHH aHHKJaWl  yYyH
MyJaKalaasrau HAHUW.
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" Kuiiue 3pyBYaH TY3HHHr TYiAMHraH 3pHTMacHJa KOHHEHTPAalMA ’Xylda Kam
6yaranauru cababni, SKBHBAJEHT 3/M€KTD VYTKA3yBHAHIHK 4YeKCH3 CYWJTHPUJraH
IPUTMAHUHI 3/1eKTP YTKa3yBUaHJMTH GuaaH O6up xunamup. LyHuer yuys skubasient .
snexTp yTrasysuanankuuut (XIV.9) Tewrnamacuaan ¢doinananub,

%+ 1000
C=—
. Ho
ne6 EanimHMu3 MYMKHH.

.. KHiiHH 3pyBUaH Ty3 3PHTMAaCHHHHI CONHWTHPMA MEKTP YTKASYBUANIHTH Xyp,ryy
KHYHK GJATanaury yuyH CyBHHHT VIEKTP YTKa3yBUAHJIHTH %y, HH XHCOOra ANHLI KepakK:

1000 (uapuma - “HQO)

Ko

c =

By TeHrnamagaru pmo HuHr KuiiMataapu (XIV.15)- TeHwrnamapad TonHAaLH
(XIV uasosa). . .

Hkxuta OHp BaJeHT/IH MOHJIAPAAH TAlUKWJI TONTaH 3MeKTPOIHT YUYH 3PYBUAHIHK
KymaiTMacH . :

L=2¢

ra TeHr Gyaannu.

KouaykromeTpuk THTpaAMI

By ycyn 6unaH paHrym €Kd JoflKa 3pHTMajapiard 3JeKTPOJIUT
KOHLUEHTPalUMACHHA aHHKJAall Ba MHAUKATOP TaHsMall KHAHH 6yarad
Xosjlapia- KHesoTaqsap apaJjalliMacHHH THTpJall MyMKuH. Turpaain
HaTHXKacuaa OHD TYpJH HOHJapPHHHT MKKHHYH Typ HOHJapra
anMallHHHIOM 3JeKTP YTKa3yBUaHJMKHUHI V3rapuilura olu6 kesanau
Ba Oy y3rapuill 3KBHBaJIEHT HYKTaHH aHHKJALUra HMKOHHSAT sipaTalu
(XIV.10- pacm). Macanan, HCI gucaoracunn NaOH uiukopu Gunan

a

~

3

3

g

A

3

6
a

YoM

XIV. 10- pacx. KucaoranapHu Kyuauw acoc OWAH KOHAYKTOMETPHK THTPAAWIAZ
NEKTP YTKA3yBYAHAHKHHHT Y3rapHilin:

, @) Ky4nu Kucacra sputMack; 6) KyMCH3 KHC/AOTa 3PHTMACH; 8) Ky4iH Ba Ky4CH3 KHCJAGTaNap apanauiMack;
| Kyﬁll.'"‘ﬂH HIIKOPHHHT XaXMH. :
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TUTpPJaraHHMH3/la BOJAOPOA HOHJaPHHHHT YDHHHH XapaKaT4aHJHTH
KaMpoK 6§/raH HaTPHA HOH/IAaPH Sraijaiiy, YyHKH BOJLOPO/L HOHJIAPH
THADPOKCHJ HOHJIAPH OHJIaH NesipJAH AHCCOUHTaHMaHANT aH CyBHH XOCHJ
KHJIa 1. Spmmauam 6apua H* nounapuaunr OH™ Honaapu Guian
TYy/1a HeATpaN/NaHHUIUM Ky3aTHJAMAaTyHYa 3DUTMaHUHI 3JeKTD YTKa-
3yBUaHJIHTH kKaMain6 Gopaau (XIV.10, a- pacm). DpurMara HMIUIKOP
KYWALHA $iHA [1aBOM STTHPTaHHMH3Aa H™' uoHnapHHHHT YpHHHH
srannarad Na't uonnapu Ba aiinukca OH ™ nonsnapu xucoGura asexrp
yTKa3yB‘{aHJIPIK fiHa opTHO Gopaau. Jlekun OH ™ HOH/MapHHHHT 3J1EKTP
yTKa3yBuaHaurd H uOH/Ia DHHWHT 3J1eKTP YTKa3yBUaHMMIHAAH KHUMK
(Agy— < Ay+) OYsransuru caGaGiu, 5KBHBAJIEHT HyKTalaH KeAHHTH

(bc) 3nekTp YTKa3yBYaHJIMKHHHF oOpTHG OGopuum, yuuur (ab)
KHCMHAATH 3JeKTP YTKa3yBUAHIMKHHHI KaMa#ub6 GopuluuAaH ce-
KHHPOK 6¥/1ann (bc uu3MK ab UH3HKAAH ETUKPOK KYPHHHLIrA Sraup).

KyucH3 KucioTaHH KywiH acoc 6uiaad Ttutpaaranga (XIV.10,
6- pacM), KaM JMCCOLMJIAHTAH -KYyUCH3 KMCJOTAHHHI YDHHTAa YHHHT
Ky4Id AHCCOLMJAHYBYH Ty3H Xocus OGyauumim - XxucoOHUra 3JekTp
yTKasyBuaHJHK opTHO Gopaau (ab KHCM). DKBHBAJIEHT HyKTaJaH CyHI
IEKTP VTKA3yBYAHJMK THIPOKCHJ HOHJAPHHHT nafmo 6 Vauim
XucoOHra Te3poK OpTHO KeTaju Ba bc YM3HK THKPOK KYpHHHIUra sra
6yaanu.

Kyuny Ba KyucH3 KHMCJAOTaJapHHHT apajaliMaCHHH THTpJaraHia
(XIV.10, 8- pacm) 6GHpHHYA HaBOATAAa KyYsd KHCJIOTa HLWIKOP GHMaH
péakluAra KHpHLIAAH Ba KYyulH KUCAoTa TyJaa HeHATpannaHub
6yiraHiaH’ CYHT KyuCH3 KucjioTa HIIKOp OHJaH TabCHpJalia
6ounaian. Kyuwid KuCAOTaHHHT HEHTpaJJaHUILM HATHXKACHAA JJEKTP
§yTka3yBUaHJIMK aBBaJura kamain6 6opaau (ab), KyYcH3 KHCJIOTAHHHT
THTPJAHUIUM HAaTHXKACHAA XOCHA GYJAraH KyucH3 KHCJAOTAHHHT SAXLIH
NHCCOUMJAHYBYH TY3H XHCOOHra 3JeKTp VTKa3yBUAHJIMK OpTalHu
(bc). UKKMHUH 3KBUBAJIeHT HyKrajgaH (c) KefUHTH 3JeKTp YTKa-
3YBUAHJHKHHHT OPTHWH (cd) 3pUTMAjJardH OpPTHKYAa THAPOKCHJ
WOHJAaPHHUHT Maiifo Gynuiin Xucobura 6opann. Ulynna#t Kuau6, b Ba
¢ HyKTaJap Ky4/H Ba KyucH3 KHJIOTaJlap apaJialliMacHHH TquJlara}ma
XOocHJ 6yJiraH 3KBHBaJIeHT HyKTaJapAup.

Kyuau kuciora Guian, macaaas, HCI qucus KHC/0TA TY3HHH
CH3COONa Tturpnaranpa, sibHH

CH3COONa + HCl = CH;COOH + NaCl

peakuusicu 6opranga, CHsCOO~ aunonu Cl- aHuoHu GuaaH ypuH
asMaluraiy cababiu w HUHr Ku#iMaTH Oup 03 OpTalAH. JIeKHH pe-
akiusi TaMoM OVaranjga opTHKYa KyWwlH KHACJAOTa XHCOOHra w KeCcKdH
optH6 KeTa.H.

UyKTHpHII peakuusicuaa XaM, MacajaH

NiSO4 4+ 2NaOH = Ni(OH):z + Na,SO,

210

www.ziyouz.com kutubxonasi



3KBUBAJEHT HyKTara Kalap w Aesipiu y3rapMaiiiu; cyHrpa o opm6
KeTajaH.

Kuciorann TuTpJalliHKM  3JEeKTPOAJap TYLMpPWJAraH HAMuUiza
(XIV. 7a- pacm) o116 Gopuaanu. Mauiaark sJ1eKTpoanapHH. KYnpHK-
Ka yjlaraHiaH KedHH XapakaTiaH KOHTAKTHH PeOXOPAHHHT ypracura
Kyiunanu Ba R, HUHT TOK Ky4H KHYHK 6YaraHiarH KuiMaTH TaH/ial
onuHanu. Keilnn 6up xua yiyiwiap 6unan (3pHTMaHH apanalliTHpHG
TypraH xonia) 6ioperka opkaJju 0,5 MJI 1aH THTPH aHUK 6YJIraH HWKOp
3PHTMACH TOMH3HO 60pHIAIH. Xap KaH1ail ynyul TOMH3UITaHAAH CYHT
KapUIK/IHK aHHKAaHa/l{ Ba 3/eKTp YTKa3yBUYaHJIMKHHHT KHAMAT/1aPHHHA
OpAMHAaTara, HIUKOPHHHT TOMH3HJIraH XaXXMHHH abcuucca ykjaapura
KYAuO, KOHAYKTOMETPHK THTpJali— rpaduru uu3ugaagd. DyHaa
XIV. 10- pacMaa KypcaTuiran CHHHK YU3MKJIap Xocua 6ynaau Ba
YM3HKJIAPHHHT CHHFaH HyKTaJapH 3KBHBaJleHT HyKTaJjapra Moc
Kenajs.

3pmmal1aru 5JeKTPONHTHHHT T- 3KB J1ap COHH n = Usa * C' -
. 10~ % mynoca6ataaH Tonunaau, 6y epaa ¢’ — THTpAAUI yUYH OJIMHTaH
IPUTMAHHHT T- 3KB/J1 JiapAard KOHUEHTPAUMSICH; U,,,~— SKBHBAJICHT
HyKTara MocC KeJlyBYM 3PDHTMa XaXKMH, CM".

dnexkTp YTKA3yBYAHNHKHH YAHAmIAArd KHAHHYHIAMKAAP

I. KoHTaKTHHHF Xap KaHaal XoJaTHAa HOJI-ac606 TOK KYUHHHHT
KaMaHuIUMHH KypcaTMasanTd. By Xonaa 3aHXHUPHHHI KaHCHAHP
TapMOFHAA Y3HJAUW coaHp OyaraH. ByHH TeKwmHMpH Yy4YyH w@ HH
yavafauradn wauiie 6yaraH TapMOKHH, KefiMHYaJMK KapLHJHKJIAAp
Mara3uHu 6yjirad TapMoKHH HaBGaTMa-HaBGat y3ub Kyfuaaau. Arap
wyHa Hob-ac606 TOK AYKAKIHaH Aaaonat Gepea, yHia HlllaHauraH
TapMoOK y3PIJII‘aH 6y.na11n nmnaunura}{ TapMOK y3uJiranga ToK Ky'-mra
Xe4y KaHJall Tabcup KypcaTHaMalaH.

II. KOHTaKTHH peoXOpAHHHI KaTTa KHCMHAA CHJIKMTIraHUMH3Aa
XaM yarapmac Ba KHUMK Kydra sra OyaradH Tok Ky3aTuwjalu. By
3JIEKTPOIAJaPHHHT CHPTH €F KaBaTH OusaH KOMJaHWO KOITaHJMTHHH
Kypcatanu. By Xxonaa 3fdekTponsapHH XpoM apaJdiaiumacd GHJaH
CHHYHKJ/a6 To3a/na6, sHruAaH MJaTHHaJaHalH.

1. XapakatnaHyB4H KOHTAKTHHHT alipuM XoJaTjapuia 3aHXHp-
Ja TOK HYKJWIM Ky3aTuJalH. By Xonjga XapakaTJaHyBUH KOHTakKT
Ou/1aH PeoXOpl CHMH OpacHAArd KOHTAKTHH TeKWHPHUIL J03HM, alpUM
maiTJapAa CUMHH cnHpT GuaiaH 10BHIll KepakK (KYTHD KOF03 OHJaH Xeu
KauoOH TO3aJdall TaBCHSI KHJIMHMAaRaK).

Vauaum xaToankaapunu 6axonai
DneKTp YTKa3yBYAHJIMKHH V/IUaLIHHHT HHUCOMH XaTOIUTH

AR/R = AL/l + Ab/l

ra TeHr, 6y epaa Al — KYNpuK eJKaJlapuHH Vayaligard MyTJak
XaTOJHK.
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Eqka KaH4a/quK KHUHK 6Yjca, Al/l Hac6aT wWyHYa KaTTa 6yaanu.
l| & [z 6yaranaa XaTOIHK XKy/Jda KHYHK Gyaanu.

DaeKTp YTKa3yBYAHJAMKHH YJI4aéTraHAard XaTOJHKHH XHcobJaalu
YUyH WAMII JOMMHHCH R Ba 3PHTMa KapIUHJIHK R napuHu yaualinard
XaTOUHKHM XHco6ra onuw kepak. (XIV.19) tenrsamara GuHoaH:

% = %oRo/R; Ax/% = ARe/Ro + AR/R

«O» HHAeKCH CTaHAapT 3puTMajiap OwiaH oiu6G OGopuirad
yavyamsapra TaaanyKauaup. Al = 1 MM Ba- [1 = [p=250 MM 1e6
ofcaK:

Ax/n = 2Al [l 4 2Al/1 = 4 -1/250 = 0,016,

AbHE 2% XaTONMK KeaH6 YMKalu.
Illysra Moc paBHlIAa COMHIUTHPMA 3JEKTP VTKa3yBYaHJIHKHH
YYHHYH aXaMHATIAH COHFaua aHMKJHKAA XucobJall Kepak.

Tonuupukaap

1. Mauws noMMHACHHH TOMMHT.

2. TypsiH KOHLUEHTpPaHHARArH Ky4IH 3JeKTPONIHTHHHI derapa
KiiiMaTH Ao Ba [, KoapduuueHTHHH alBHKJaHr, Kylinlary aHarpaMmma-
JIAPHH TY3HHT:

a) ®HHHT KOHUEHTpPauusira GOFIHKJIHTH;

6) AHHHT +\/c 1aH GOFIHKJIHIH;

3. KyYcH3 3/IeKTPOIIHTHHHT TypJH KOHUEHTpallHsJapiard AUcCo-
UMJNAHHIL Japa)KacM « Ba AHCCOLUMIAHHIN KOHCTaHTacH K, HH
aHHUKJAHr.

4. KuiiMH 5pyBYaH TY3HHHT 3pYBYaHIHK KyNa#TMaCHHH aHHKJIa HI.

5. KonaykromeTpuk TuTpaail opKaJjH OepHJraH 3pHTMaaard
3/IEKTPOIHTHHHI T'- 9KB Jlap COHHHH aHHKJAHT.

XucoGor HaMyHacH

1. Taxpuba xapopartH......°C.
2. Uauw DOMMHACHHU aHMKJaall:

M RM,On | Ij,me | I2,mm | Rx,On | Rx,Om {2, Cn/cn | Kk, onc)

kypra =

3. dnextp FrRasysuarmx xosdxpHuMEnTIIM QHMKAANT:

M Ry, On| 1,00 | 15,000 | Ry, On R, One Cucn| 1

X
Cu/cu A —oxe
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Ipadmkaap: x=f(c) sa A=f(~/c) .
4. Kyucu3 /eKTPOIMTHUHT AHCCOUMIAHHW RApaacH o Ba AHCCOUHJIAHHUI KOHCTaH-

TacH K, HH aHHKJAAHI:

M | Ry, fig, v [12, 00| Rx, | R, [ - 2

’ . ' » s ’ IpUTMAY Cax-cm /1 Kn"c Mmc
OmM : OMm | OM X Hy0 l,—z_—a;a—

cM/em

p o=

Fpaduknap: x = f(c) Ba A = f(c).
5. Yadaw xaTonuk/aapuhu Gaxousall.
XIV.7. MALUKJIAP

1.25°C na KCI uunr 0,1 4 sput™acu (x vy XIII urosadan KapaHr) yuyH sHT KHUHK
Tok Kyun Ry=20 Om pa kysatuaaau: [,=259 sa [,==24,1 cM. HUanw noumuiicunn
TOIKHI.

Xaso6: 0,24 cu— .

2.25°C na Ba enkasapHuHr Huc6atu 1:1 6yaranaa BaCly auur 0,05 1 spuT™MacHHAHT
Kapuwmnaury R,=98,51 Om, 0,01 # KCl HuHr Xyaau Wy wapouTAaprary KapulHaury
R2=394,3 Om. KC| uunr 0,01 1 spurmacu yuyn 18°C pa x=0,001224 Cm-cm~ .

BaCly uunr 25°C paru 3KkBHBaJieHT 3JeKTp YTKa3yBUaHJIHTHHH TOMMHT, GyHAa
xapopaT 1° ra owranaa COMHUITHPMA 3MeKTP VYTkasyBuanauk 2% ra opraam ne6
XucobaaHr.

M aso6: 111,7 Cm-cM?/r- 3ks.

3. Ammonuit aueratuunr 25°C aarn 3KBUBAJEHT SJIEKTD YTKa3yBYaHIHIHHAHT
Yerapa KHAMaTH =114,4 Cm-cM?/ r- 3kB. UeKcH3 CYIOATHPHIATaH 3PHTMA-
pa K A0, CHyCOONH, / e YIOATHP putMa

JATH CHPKA KHCIOTACHHUHT 3KBHBAJIEHT 3J€KTP YTKa3yBYaHAMIHHH TONHHT. AMMOHHI Ba
BOAOPOIL HMOHJADH 3IKBUBAJEHT 3/JEKTP YTKA3yBUARHJHTHHHHI 4Yerapa KuiMaTaapu
X1l unosada xkearupuirat.

X aBo6: 390,7 Cm-cM?/Modb.

4. KNO; spurmacuuudr 18°C narn Kapuimiurd KyHHAard KeTMa-KeT CYIOJNTH-
pullyiap yuyH yadaHraH (enxanap HucGatu 1:1):

e, M 0,1 0,05 0,01 0,005
" R OM 28,6 54,6 254 500

Manw goumuiicn & = 0,30 cM™—'. Ap HH 3KCTpanNOIALMS YCYIH EPAAMHIAA AHHKAAHT
Ba XaMMa CYIOJATHPRILAAP YUYH f) HH TOIHMHT.
. K aso6: hy=124 Cm-cM*/Monb.

5. Tponuon kucaorach CoHsCOOH 0,0078 # aputmacuHuur 25°C arH saeKTp
yTKazyBYaHAUTHHA, waum foumuAcH k=0,60 cm~! 6yarauunarn uaMiuga yauaua-
érranpa, ;=48 Ba [,=52 cM Ba Ry =4520 OM OyaraHia MHHMMAJ TOK Ky4H
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kysaTthaand. Cys yuyH Wy HAHWHHHT y3uaa Ry o= 10° Om. IponuoH KHCAOTACHHHHT
AHCCOUHIAHUII Japa)KacH Ba AHCCOUHJIAHHIW KOHCTAHTAaCHHH TONHHI.

Hounap sKBuBaseHT 3eKTp JTKa3yBUaHAHTHHHHT Yerapa KuitMataapuuu X111 uso-
sadan KapaHr.

X a8 06: Kpe=1,3-10"5.

6.25°C pa. Ba eaxanap Hucbatd [i:lo=1:1 6yaranga AgCl Huur Ttyiunran
" 3PHTMACUHHHC KapWHAHIK Ry,==52500 Om, cys y4yH XyAas Wy IMapouTaapaa
Rp=112000 Om. Mnum noumuicu k==0,18 cv ~'. AgCl nunr 25°C naru spysuannuru pa
3pPYBYAHJHK KynaATMacHHH Xucobnaur. HoHAapHHHT 3dekTp YTKa3yBYaHJAUTHHM
XIV unroeadan xapanr.

Kago6: Lygg=17-10"". :

7. Bup-6upunan 8 cM macopama xoisawraH Ba 2 cm’ wsanapra 3ra GyaraH
saekrpoanap opacuaaru 20 % au NaOH spuTMacHHuHT anekTp §TKa3yBUaHAKTH HHMara
TeHr, arap uwy spurmanusr 20°C aary MoiAp ekTp yrkaayBuamauru 557 Cm-cm?.
-meap~' 6Yaca. Dpurmanunr 20°C paru 3udsmrn 1,210 r/cM® ra. teur.

X aBo6: w=00841 Cm.
XV 606 TALUIUII COHJIAPH

XV.1. 3JIEKTPOJIH3 BA TAWHIN COHJIAPH

DNIeKTPOIUT 3PUTMAacHAaH Y3rapMac 3JeKTP TOKHHM VTKasraHia
KaTtogja Myc6aT 3apsiilaHraH HOHJAp Y3 3apAjuHA AYKOTaiH —
KaTHOHJIADHHHI KadTapHJIMIUH Ky3aTHJaAH; aHomda 3ca MaudHi
3apyANlaHTaH HOHJAPHHHT V3 3apAAHHH HYKOTHLIM, SI'BHY aHH-
OHJIADHUHT OKCMAJNIAHHIIKM €KM AHOAHMHI 3pHIIN Ky3aTHaaiH. By
KapaéH IaeKTposu3 wapaénu JNeHHNIAIM. DJeKTPOIH3 Kapa€HH
®apaaeit KoHyHH OujaH TywyHTHpunaau. By KoHyHra GuHoaH, Xap
6up 3/eKTpoasa a)paiub YHKKaH €KH SPHraH MOLJAHHHT MHKIOPH
3pUTMafaH yTrad 3/]eKTDP TOKMHHHI MHKAOPUra Ba YHHHT KHMEBHH

3KBUBAJIEHTHIa TYFPH NPONOPLHOHAJNAHP:
n=g/a=1It/96500, (XV.1)

6y epaa J — Tok Kyud (amnep), g — axpaaubd 4YHKKaH MOAAAHHHT
MuKLOpd (rpamMm), a — monaa-
HHHF 3KBHMBaJeHT Maccacu (r-
3KB),; T — 3JIeKTPOIN3 BakTH (C),
n-—r-3KB Jap CoOHH. | T-3KB
MOLJAAHHHI  aXpaJub  UHKHLIY-
yuyH 96500 K2 (Papaneirt conu)
Tanab KHJAMHAIH.
daexkTpoiu3aa  3pUTMaAATH
3/MIeKTP 3apsALJapHHH HOHJAp Ta-
wu6 Yraau (XV.1-pacm). Xap
Yapanamumine Kalich 3/1eKTpoAAaH 6upu XHJT MHK-
) | Yypmoniy + Joplard 3jeKTp TOKH yTaiu, Je-
XV. |- pacx. dnexTpoau3 Kapa€uuna KHH HMOHJApHUHI Te3JIMKJAaph Ba
WOH/aP BA SMEKTPOHAAP XapakaTWHuhr . 3aDAAJApH TypJaudya OGyaraHaurd
cXxeMach. ca6abax Xxap KalcH Typ HOHJAp
. t

il
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3N1eKTP TOKHHHHT TYPJH MHKIOpPHHM Tamu6 YTaau. JJEKTpOJH3
HAHIHHHHHT OUp OHpJHK 103acuiaH 6Hp OUPJHK BaKTHAA KATHOH Ba
aHuoHNap Tawub YraérraH sJeKTp MHKaopuHn (XIV.3) —
(XIV.5) Tenrnamasiap 6uaan udonganall MyMKHH:

- . U U

=z, ¢c,u, —F;, j =z_c_v_—F.
J+=240404 =z ¢ _v_~

dneKTP MHKIOPHHHHI KaTHOH Ba aHHOHJap Tauwmb YyraérraH
KHCMHHH KaTHOHHHHT &KH aHHOHHHHT TQUiUWL COHU AeHHNanu:

te=j+/(+Fi-)=us/ (e +v-)i (_=j /(jr4j-)=u_/(us+0v_). (XV.2)

(3puT™Ma 3neKTpoHeHTpas Gy«iraHu cababiu z ¢y =2_c_).
., UlyHna#t KHAHG, MOHHHHT TAlUMLI COHHHH HOH XapaKaTdaHJIMIH-
HHHT HKKaJla HOH XapaKaTyaH/IHKapH HHFHHAHCHIa HHCOATH TapHKa-
cuaa Hpomasaul MyMKHH. )
XapakaT4aHAHKHHHT @apajgeii coHdra KynailTMack HOHHHMHT
3KBUBAJIEeHT 3JeKTP VTKa3dyBuaHJaurd aeitnnaau (XIV.2- pacmra
KapaHr); A+=Fu; Ba A_=Fuv_. OH 3KBHBaJIleHT IeKTpP YyTKa-
3yBUAHJMTHHHHT 3JEKTPOJHT 3KBHBAJEHT 3JIEKTP YTKa3yBYaHJIHIUIa
HucOGaTH XaM TallHill COHHIa TeHT: i

t+=k+/(k)+ +A_); to=A_/(Ar+A). . (XV.3)

KaTHoH Ba aHHOHNAD TalUMll COHIAPUHUHT HHFHHAMCH {1 f_ =1 ra
TeHr. JJeKTpoiu3 XapaéHuja MaHAOH TabCHPHAA HOHJAPHHHT
XapakKaTH Ba 3JeKTpoiJapAard y3rapHuuiap 'ry¢)afum HKKaJa
5JeKTPOJL IKMHHAA EeKTPWIHTHHHT KOHUEHTpalusnapH yarapaau. By
yarapuiUHH aHMKJa6, TallHLI COHJAPHHH TOMHLI MYMKHH.

SpuMaiiauran, MacajaH, NJaTHHa 3/iekTpoasiap Ousan GopaauraH
3/eKTPOIH3 XKapaéHHHH KYpH6 YnKaMu3. DpuTMaa GUTTa 3/1eKTPOJIHT
6yaraH Ba 3/eKTP TOKMHH IIy HOHJAap Tawub yranurad, Karopia
KaliTapunafnral (KaTHOHIap) Ba aHoOdJda OKCHAJaHaiuraH (aHu-
OHJap) XyCYcHH XONHH KypHO UHMKaMH3.

D/eKTPOINW3 HAHIIKAATH 3JEKTPOJHT 3PHTMACHHHHI Xa*KMHHH
xaénaH yyra KucMmra OysnaMu3: KaToa, aHOA Ba ypTa KucmJaap.
Saekrponu3fgaH aBBaa Oy Kucmaapla 3/eKTPOJIMT 3PDHTMACHHHHI
KOHUEHTpaluusicu 6up XuJa1. Duekrpoanapaat g (Ka napaa) Mukaopaa-
rH aaekTp YTranjgad cyar (6y Papanei 6yiinua n rpaMM-3KBHBAJIEHT
3JeKTPOIHTHHHT MapyajaHHLIMIa MOC KesJaiH) 3pHTMa TapKubuia
Ky#uaary yarapuiuiap py# 6epaiu:

Karon xucMu (K) $pra xucnu Anopn xucmu (A)

n karvonnap sapsacuana-| Vpra xucmra xenamy sa K| n ammomnap 3spsucuana-
Hagu. Tox Gwman K ra nty|ra nfy xatmomnap sa A ra|usgn. Tox Gunan A ra nt-

N\ KATHOHJIAD TAIIMNAJM. nt- aHMOHJAD Tamml | aHMOHNAD TAIMIAAM.
Tox 6unan K nau nt— am- : : Tox 6wnan A nam nfy xa-
ounap, ommb xeTwaamm N THORJIAD OyMO KeTMNIaaM
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Tapxubrr ymymuit $3rapmms

—n+nty—nt_ ' —ntnt_—nty
—n(l—t4)—nt_ An=0 —n(1—t_)—nty
—nt_—nt_=—Any : _ ; —nty—nty=—Any

KaTHOHJIaDHHHT T- 3KB COHM Ba AaHHOHJADHHHT T- 3KB COHH
3JIEKTPOJIMTHHHT - 5KB COHHTA TeHT GYJIraHW y4yH, KaTOA KHCMHJAru
SJIeKTpoJIHTHHHI‘ KaMalHIWHHH Any=nt._, aHOl KHCMHIATH 3/1€KTPO-
JUTHHHT KaMaHHIIHHK 3Ca, AnA_nt+ neb esumumua MYMKHH.

Jemaxk:

t_=Ans/n ' ‘ (XV.4)
t+ =AﬂA/n . (XV.5)

Ulynaait kuau6, xap Kauaaii HIOpaJid HOHHUHT TALWH LI COHH HOHTa
KapaMa-Kapuly HIIOpaJy 3JeKTPol €HHAATH 3JeKTPOVIHTHHHT KaMaii-
Wi 6uJIaH NapyaJlaHraH 3IeKTPONUT MHKLOPHHUHT HHC6aTHra TeHT.

JJeKTpon €HHIArH coxaJapila 3JeKTPOJIAT MHKAOpPH KaHaa#l
yarapa€rraHHHH OHJIHIU YYyH, 3JeKTPOMHT TaGHaTHra Ba 3JIEKTpol
MaTepuaJura GoFaHK 6yiaraH sjekTponsapiaa 6opaérraH XapaéHuaap
XaKHia MabayMorJap Kepak. Macanan, cyibdat KHCAOTaHH MJaTHHA
3JIeKTPOAJIapH €pAaMHRa 3JeKTPOJIH3ra ydpaTraHia 3JeKTP TOKH
H3;0" Ba SO 2~ uonnapunu tawu6 yramu. SO2~ wuownapu KaTon
coXacHJaH aHoAra Xapakar/JaHaad, aMMmo 3jektpoaraa Os axpaau6

YHKHIWH GHJIaH CyB MoJeKyaanapu (KM THADOKCHA HOHJAApPH)
OKCHAJMAHam¥: - , .

.+ H0 »_; Oy +2HT 42 (éox—x— ;_; 02+}_120+2e)

Wywunr yqyﬁ anop éunna HpSO4 HuHr MukmoOpH aHoara yrrau
SO;~ uoHnapu xucobura opraau. Katon €Huaa xyaau uwy caGabra
Kypa KHCIOTaHHHr MHKIOPH Kamasiau. Karoa coxacuaa kuciaora
MHKIOPHHHHF KaMalWINH YHHHT aHoi coxacuia Kynauuumra TeHr:
Ang=An,

H;0* HOHJIAPH KaTOAra XapakaTJaHalH Ba H, a;xpaJm6 YHKHLIH
6ujiaH KalTapuJaau:

2H;0% 42 — Hy42H,0
Wynnah Kuau6, cyitb¢ar KHCAOTACHHHAT MJIATHHA 3JEKTPOAJapH
GuaH JIeKTPONH3HAA CYBHHHI MapyajaHHIUH COMMP Gyranu.
AHMOHHHHI TAWIMII COHMHH aHOA €éHuaa (€KH KaToA €Hujia)

KHCJI0TA MHKAODHHHHT y3rapullu OuyiaH INapuajaHraH 3/eKTpo-
JHUTHUHT YMYMHH MHKAOPHHHMHI (n) HMCGaTH OpKaJ/M TOMHJAIH!

‘ tsof’=_A"A/n = Ang/n
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NaOH apuTMacHHUHT 3eKTponM3naa 31eKTp Tokuuy Nat Ba OH™
MOHJapH Tawub YTaAu. Arap 3/eKTpPoAu3 IVIATHHA 3JeKTPOAJNapH
Ounan oaub Gopmlae“rraH 6yJjca, KaTooXa CyB MoOvieKyJlaJapHHHHT
(eKu ruapokconuit H3O* HOHJIAPHHHHI) KaHTaPUJIHLIK Comup 6ynany.
Na™ noHaapuHHHT KaToara yTuiud ca6a6iu KaTORX KaBaTHIA MLIKOP
KOHHEHTPAUHFACH OPTa/H.

Anonsa OH™ wuonnapum okcumiauaiu -Ba Nat doHIapUHHHT
KaToAra YTHliy Tydail/in MIIKOp KOHUEHTPaUMUsICH KaMasau. AHonaaa
KaMaHraH WUIKOPHMHT MHKIOPH YHHHT KaTOAJla OpPTraH MHKIOpHra
TeHr: Ang,=An, By Xonma KaTHOHHMHr TalluMll COHH OeBOCHTa
TonuAamk: ¢ . =Anyg/n=An,/n.

XV 2- pacu. XapakaTiaHyB4H yerapa ycyaH GHAaH Taiiuill COHJIAPH- ' |@
HH 2aHHKJAIl CXEMACH.
[ Sy
. : . MA
Tawnw connapunu 'ntropd 6yiinva anukaam ycyas | |#
37EKTPOIHT KOHUEHTPAUHANADHHH 3JeKTpOL . €HHJart

coxanapia 3JeKTPOJIM3JAaH OIAMH Ba KeHuH yayamra, | .
6

MOZAa MHKJOPHHHHT V3rapHliuHg Xucobnab yuKapHlira M4
acocnaHraH (AngBa An,). 3aHXKHpra KyJOMeTpHH yJa0,
3JIEKTPOJM3ra yuparaH 3/1eKTPOJIMTHHHT YMYMHH MHKI 0-
pu (n) aHHK/IaHanu.

Tavpudaanran ycyaiaH TallKapH XapakKaT/aHyB4H oo
yerapa yCyJdd XaM KeHr ' TapKajraH (XV.2- pacm). [@
DNeKTPOIH3 MIMIIHHHHT § CM? KYHAaJaHr lo3ara
3ra 6Y/AraH nacTku KHCMHHU M’A 31eKTPOJIHT 3pHTMacH GuJlaH, IOKOpH
KHCMHHH 3Ca Gollka MA 3JeKTPONHT 3pHTMAcH GHjaH TYAAUPpHAalH
(nonnapaau Gupu, Macajad, A aHMOHHM, HKKaja 3JEeKTPOJIHT YUyH
yMymu# 6ysuiy Kepak). Ty.nnupaeTraHna 3pHTMaJiapHH apaJialiTh-
pu6 1060pHLI KepaK aMac Ba ab yerapa aHHK KYPHHHO TypHIUH Kepak.
[TacTKu 3pUTMAHHHI 3HYIMTH IOKOPHAATd 3PHTMAHHHT 3HWIHTHAAH
KaTTa GyJHiUM KepakK. DJeKTPoIH3 Oopa€TraHJa AHHK UYerapaHHHr
cakJaHu6 KoIMLK yuyyH M HOHHHMHT XapaKaTyauJurd M’ HOHHHHHT
XapaKkaTYaH/IHrHAaH Katra Gy/uiln Kepak. DpuTMaiaH TOK yTa-
érrania M’ Ba M kaTtuouiapu katoara, A aHHOHJapH 3Ca aHOAra
Kapa6 XxapakaTlaHanu. MIKKH apWTMa opacuaard derapa Oy xonna,
IOKOpHTa CHJKHANH; YerapaHu KysaTta 6opub, Mabaym Gup BaKria
Y :KaH4a Macoara CHJKHTaHHHH aHHKJalWl MyMKHH.

T BaKT.opaJiMFHia 4erapa / cM ra CHJXKHTaH JeHJHK. ‘{erapam—mr
CHXKHIUH M gBa M*) KaTHOHJIapHMHI KaTOAra XapakaTd OusaH
6orauK. Is {cM°) xaxmaa cls/1000 r- non 6op (c—MA Ba M HHHT
KOHLIEHTPalluANapH); 2 BaJeHTIMKKa 5ra Gyiran Xxap Gup HOH z4+F
Ka 3nekTp ToKMHM TalUHAAK. M HOHHHHT TalUHL COHH

tp=clsz4 F-10~%/g=clsz F-10~%/ I

ra TeHr, 6y epia ¢ — 3PUTMajJaH yTTaH IEKTPHHUHT YMYMHIH MUKIODH,
Ka; J — Tok KyuH,

Tawuw COHJApPH 3NEKTPOIMTHHHT Ba 3PHUTYBUMHHHI TaGHATHIa,
3DHTMAHHHT KOHUEHTPAUHUSCH Ba XapopaTra Gornuk. Typau ajeKkrpo-
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JIUT 3pHTMaJjlapuaa GUTTa HOHHMHF TAalUHll COHJAPH TypJau4a 6ynajan.
Tamwuul coHMapuHu OGHJHII 3JIEKTPOAHT 3PHTMAJIAPDHHHUHE Ha3apHSICH
y4yH KaTTa axaMusiTra 3fa. ¥ aJoXula HOHJApPHHHI 3IKBHBAJIEHT
3JIeKTP YTKa3yBUAHJIMTHHH XUCOOAAIITa, KOMNJEKC XOCH O§/raHIuru-
laH Aaaonar Gepullira, HOHJIAPHUHI COVIbBATJaHTaAaHHHH aHMKJALIra Ba
X0Ka3ojapra HMKOHHAIT sipaTald.

T XV.2. HWIHHHT BAXXAPHJIHIIH

Tawmil codnapuHn Taxpubajla aHUKJIAW ydyH KyHuAaaruaap
TONHJAJH. TallMll COHJIApH aHHKJaHaAHraH ac606 3JeKTpoMJIapH
aTpoduaard 3JeKTPOJIHT MHKIOPHHHHT V3rapuiiu;

TalH6 YTHJAraH 3JeKTPHHHI yMyMHH MHKAOPH €KHM LIyHra Moc
paBHUIAA napyaJaHraH 3JeKTPOIHT, MHKAOPH (r- 3KB); TalllHmW
COHJAPHHH aHHKJafAHraH ac6o6ra KeTMa-kKeT YyJaHraH KyJIOMeTp
épAaMHia napuyaJaHraH 3JeKTPOIHT MHKIAOPH aHHKJaHalH.

Kerma-keT ynaranaa Hkkaja ac6o61aH xaM GUD XHJ MUKAOPAATH
3JIeKTP MHKIOPH YTaAu Ba LIVHHHT YUyH yJapaa GUp XHJ MHKIOpJAaru
(r- 3KkB) 3JeKTPOJIHT NapuajaHalH.

Kyaomerpaap

TopT™a, THTpalKOH, rasiu Ba GOLUIKa KyJOMeTpJap MaBXyA. :

Mucan Toptma Kyaomerp. By KysnoMerpaa Muc 3JeKkTpoanapu
éplaMHaa MHC cyab(arT 3IPUTMACHHHHT - 3JeKTpou3u Gopamu. Muc
KaTofja u4ykaldu, aHoana 3ca 3puiau. By xonna n=g/31,77, g —
axpanub YHKKaH MHC Maccacu Ba 31,77— yHHHT r- 3KB MacCacH.

Kynomerpaaru 100 cx® cys spurmacu Tapku6uaa 15 CuSO,5 cm?
HySO: (xonw.) Ba 5 cM® 3w cnuptu 6ynanu. Tok 3uuauru (ToK
KYYHHHHT KaTOAHHHI GHP OHPJMK io3acura HucGatu) 20 mA/cMm® nan
olIMac/JurH KepaK. AKC Xoida Kopa paHIJH 3JeKTPOALa EMOH
yLJIaHalHTaH MHC YYKMacH XOCHJI Gyuiaiu.

Taxpuba oIAMAaH KATOAHH KYTHP KOFO3 GunaH To3anal,
AMCTHJIVIaHTaH CyB Ba alleTOH OHJ/IaH I0BHJIaH, XaBoJa KypHTHJAAH Ba
aHAJIMTHK Tapo3uja TOPTHJAIH.

DneKTpOIH3 OXHPHAA KAaTOL fIHA CHHYMKIA6 CyB Ba aleToHaap
6u1aH 10BHMAAH, KYPHTHIAH Ba TOPTHJAAAH. MacCaHHHT OPTHIIH g =
=go— g\ ra TeHr, Oy epla g| Ba gz — 3JIEKTPOAHHHI 3JEeKTPOIH3JaH
OJIIMHIH Ba KeHHHIH MaccaJapH. Ky/JoMeTpuu ynaérraiaa TOpTUJran
3JeKTpol KaTol Ba3u(dacHHH .6aKapUIIHHH TabMHHJIAL Kepak.

lFasan. kyaomerp. By ac6o6ia CyBHHHT 3JE€KTPOVIM3H HIIKOP
aputMacuiaa, Macanas, 0,1 H NaOH, HuKesb 31€KTPOfJIapH HILITHPOKH-
Aa 6opanu. MIIKOpHUHT CyBJary 3pHTMacHHU 3IEKTPOJIH3Tra yupaTraH-
Ja kKareala H.O Monekynasapu (€KH THAPOKCOHHIT HOHJADH)
3apsACH3JaHa U ‘

2H;0+42% — Hy+20H-
aHOAAa 3Ca THAPOKCHJA HOHJAapH:
20H~ 42 — H,041/2 O,
218
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I/IKKaJIa 3JieKTpoaaard cymmap peakKuHsi:
H:O — H2+1/2 Oq

lMapuanaHraH 3JeKTPOIHTHHHT YMYyMHH MHKIOpH Xocua Gynaérrad
MOPTJOBYH TA3HHHT XaXKMHHH YJ4all OPKaJlu aHHKJAHaIH.

r

2 3 4 J § 7
XV. 4- pacy. Tamum COHIAPHHM §AYam Y4yH Mymman-
nanrau ac6ob cxemacu:

I — Tox manGan; 2 — MuAMHaMnepMeTp; 3 — JarapMac Kapulmauk; 4 — TyF-
punOBYM peocTaT; 5, 6 — KyJoMeTpaap; 7 — SAEKTPOIUI UANUIM.

I L1 e e e e e
HIGDGEAER l

Kynomerp (XV.3- pacm) 1 — snekrponus
HaHWKriaH wubopat, y 3- Hallua oOpKaJm
2-ynuaw Glopetkacu GunaH yJaaHraH. Djek-
TPOJIH3AAH OJJHH 3JIEKTPOIH3 HAHLIH aTMO-

chepa Ounad  Tyraur  OYaMIM  yY4YH  yy 3- pacs. Fasaw Ky-

4- XyMpak oun6 Kyiunaaw. By Ounau AoMeTp:

ac600HHHI XaMMa KHCMJapuaaru G6ocuM ; ‘
o * — 3JA€KTPOJH3 HAH LR,

TeHrJallTHpHJa4AH. Keiinn KyMpak 6eKHTH- 2 — yavawm GilopeTkacH;

MajM Ba CHCTEMaHHHI TePMETHKIHIM TeK-  ° 7 ¥iaw vahuaow € xju
mypuaagu. DyHHHr ydyH OlopeTKa Kyra-
pHJadu, HaTHXKajka 3SJEKTPOIH3 HAMIIMAATH CYIOKJAHKHHHI CaTXH
kyTapuaaau. Arap 5—10 MUHYT naBOMHK1a GIOpPETKaJard CYIOKJNHKHHHT .
caTXd KaMafiMaca, CHCTeMa HIIIATHII Y4yH fAPOKIH Oynagu. Akc
" Xxoana 4- Xympakka cypTkud (Moil) cypTHranu. DNEKTPOIM3 WAHLIH-
HHHI TE€PMETHKJMTH TEeKUWHPHJATaHAAH CYHT, 4- XXYMpaKHH oumaclaH
Typu6, 2- 6l0peTKaHH 3NeKTPJIH3 HIAHIIKAArH Ba OGiopeTKajaru
CYIOKJIMKJap CaTXd TeHrJalliryH4a Tylidpusiaau. bioperkaaaru cylok-
JIMKHHHT GOLLMAaHFHY CAaTXH vy €3uJafud. JHIH 3JEKTPOIH3 HAHLIHHH
3aHXHpra ynaca 6ynanu. by epaa KyréaapHuHr XonaTu dpapKCeu3aup.
dnekTponu3 oxupHAa 4- KYMpak €nHK TypraH Xoija 37eKTPOIH3
HAHLIHAATH Ba 6lopeTKajaru CYylOKJHKAap CaTXH TEHIialITHpUJiall Ba
CYIOKJIHKHHHI vz CaTXH TomHJaid. AXpaJn6 4YHKKaH IMOPTJIOBYH
rasHUHT XaXXMH U=Uz— i CM’; YHHUHT Tapkubuia n=puv/RT Moib
6op (1/3 n moib Op Ba 2/3 n momb Hg).
HKkana rasgaH HCTaJTaHHHUHI T-3KB COHH

: pt PetPudv
\ 3 RT
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6y epaa py — 6apoMeTpHK 60CHM (MM CHMOO YCTYHH) ; P y,0 — CYBHHHI
HUIKOP 3PHTMACH YCTHAATH TYyHHHraH 6yF 60cHMH (MM CHMOG YCTYHH),
yHH Taxpu6a temnepatrypacumaru -T cys yctuaard TtyiduHran OyF
6ocHMHra TaxMHHaH TeHP Aeca 6Yyaaan (XV uaosaca xapanz). CoH.
KuiimaTnaputu Kyiicak (1 mm cumob yerynn=133,3 a): n=4 (pz—

—Pud 133,3V-107°/(3.8.314 T) =2,13-10~° (ps—pu,d v/T, 6y

epna v (em®) =v-10—° (M%). _

ByTys samkupHUHT cxemacH XV.4- pacMaa kypcatuirad. 3aHxup-
ra Gup €éku GUp Heua KyJoMeTpJap YyJaHULIH MYMKHH. MuJsiau-
amnepmerp ‘(aKaT KepaKJH TOK KyUHHH YypHaTHIUraryHa Xu3Mar
Kusaau. Kynomerp cudatuaa yuu Kyanaul TaBCUsl STHIMARAH, YyHKH
3/MEKTPOIH3 Kapa€HUAa TOK KyuwiH Te6paHHO TypHIUH MYMKHH.

Tok MaH6awHH yJjalljaH aBBaj KyTOJapHH TEKUIHPHIL JIO3HM.
ByHuHT yuyH QuABTD KOFO3WHH KCl spurmacu Ba ¢eHondTaleHH
6usiaH XyJadaHaud. 7- 3J1eKTPOIN3 HAHIIHHK Ba 5,6- KyJoMeTpsiapHH
ylamaciaH Typu6, 3aHXKHPHH Xyananrad QUIBTP KOFO3H OusiaH
yaaHagu. KoFo3aa aneKTpoin3 xapaéuu Gopalu Ba KaTod atpopuia
OH ™ nounapHHHHT OPTHKYA MHKJLODH XOCHJ 616, KOFO3 KH3apalH.

KyT6aaphn anuK/aaéTranaa yTKasrHuIapHHHT TacoMuuil yaaHHO
KOMUH Typaiian yaaHul coqup 6yaMacaury y4yH 3aHKupia anbarra
3 Ba 4- kaplwuaukaap OyJHLIH Kepak.

Anektponu3s onatiaa Tok Kyun J=20—30 MA Gyaranaa, TaXMHHaH
1,5 coatr masomuia oau6 Gopuaaau. Dy waptaapHd  IyHaaH
TaHJaHaaHKH, OyHAA 3JeKTpol aTpodHlard KOHLEHTPaUHSHHHT
yarapulud aHHK aHaJ43 Y4YyH eTapJd Japaxaiaa OyauiuuM Ba
KOHUEHTPAUHACH KaTTapoK 3PHTMAaAaH KHYHKPOK KOHUEHTpalMsIH
asputmara au¢p¢dysus keTu6 Koamacaurn kepak. Bynaa tekumpuaa-
éTran 3puTMaHHHT KoHueHTpauusick 0,02—0,05 M opaanruna o/luHH-
LI JIO3UM.

Tawmiy CoHNapHHH aHHK/Aaiauran ac6o6 (3/1eKTPOIH3 HIAHIIH)
XV.5- pacmaa KypcaruiraH. 1—3- xyMmpaknap aHon, ypra Ba KaTox
IpPUTMaJIapUHH OKM3HLIra, 4- XaBo 6usaH ysnaHraH HaHdasnap ac606-
HUHT TYJMUIMHH OCOHJALITHPHUIra Xu3MaT Kuaaau. [lnaTuHa sJek-
TPOAJIApH Ta3/aPHUHT YMKHIIKIA MyJKaJJlaHraH TelHK4aiapu- 6y~
raH nykakjaap OujlaH MaXKaMJaHalH.

HOHJlapHHHI' TaWHW COHJAPHHH AHHKJAAW

H2SO; spurmacu. HySO, spurmacu Ttafi€piaHanu; THTPH aHHK
NaOH spurmacu Ouiad YHHHT aHHK KOHLEHTPAUHACH TOMHJafH:
(uHauKaTop cHpaTHIa METHJ KH3HJIH €KH MeTHJOpaHX OJvHalu)*.
Tawnur coHnapuud aHukaaidaurad ac6o6un H,SO, sputmacu 6u.nau
Tyarupunann. Fasim Ba MHC Kyjiometpaapu Tai€paaHaiy.

DAEKTPOJIH3 BAKTHHH Ba MH/IHAMNEPMETPJAPHUHT KYpCaTHIMHHH
Gearunab 3JeKTPpOIM3 YTKasWdau. DAeKTPOIH3 TaMoM OVauuid:

* By Xu/1 aHuK/aly BAKTHH TeXal MaKcaaula 3JeKTPOJH3 Kapaéuu Gopaérrania
yTKa3HaiH.
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6uNaHOK §pTa KHCMIArH CYIOKJIHKHH MHC UHJHHADHTa OKH3HO
onuHanH. CylOKJIHKHHHT XaxMHHH 0,5 cM® raua aHukaukiaa €su6,
Kon6ara Kydujaau. CyHrpa Katol Ba aHOA KHCMJAapHAarH CYIOK-
JHKAAp GM/aH XaM XyAAH LIyHAal KUJIHHAIH.

SIXwuaa6 apanaliTHpranaaHd cyHr, Xap 6up Kon6anad NaOH uuur
0,02 H spuTmack Guaan Tutpaaul yuyyH 2—3 npo6a (10 cm® nan)
oMHHald (HHAHKaTOp cHdaTHAa MeTHJ KH3HJA E€KH MeTHJOpaHX
HULJIATHAALH) .

Arap ypTa KaBaTnaru KHCJOTaHHHI MHKAODH ce3uJapJH y3rapca,
taxpuba HOTYFpu ne6 XucobiaHHLIM Kepak.

IOkopuna kypcatuaraHugek, cyibaTr KHC/AOTAHH 3JEKTPOH3TA
yuypaTraHia, aHHOHHHHT TalUHLl COHH aHOA €KH KaTol aTpoduaaru
KHCJAOTa MHKIAOPHHMHI yarapuuiuHu (An, €kH An,) Hapdananrad
3]IEKTPOJMTHHHI YMYMHH MHMKIOpHTa n HHCOATHra TEHT:
tsoz-=AnA/n=AnK/rE, 6yHaa .

v —0 UCnaon+ 1073
Any = (UNaOH, 2 NnOl-L,l) ACNaOH I- 3KB (XV.6)

6y1u6, 6y epa vUpn,on 1 BA Unaon 2 — AHOL 3pUTMaHH Taxpubarada Ba
YHIaH KelHH THTPJAll ydyyH KeTraH HUIKOPHHHT Ypraua XaXmu, cM;
U4 — @HOJ KHCMHIAH ONHHTaH CYIOKJHK XaXXMH cM3 cy,oq — THTPH
aHHK HMIIKOPHHHI KOHLEHTPaLHMSCH, T- IKB/JI.

KaTHOHHUHT TaWHII COHH _ X
t =1 —tsof—' Xyaan wyHaa#h Ang Ba

t o~ 1APHH KHCJIOTAHHHT KaTOJ KHCMH-
4

Ja Kamahuwu 6yitnya XxucobaaHaliu.

NaOH spurmacu. Bepuaraun KoH-
UeHTPALHAH HILKOP 3PHTMACH 3JeK-
TPOJIH3ra yupaTtujaiu. AcOOGHHHT afo-
xuga Kucmaapuaarn (XV.5- pacm)
3JIEKTPOJIMTAADHHHT  MHMKJOPJIa DHHH
3DUTMaHH 3JEeKTPOVIH3raya Ba YHAaH

keiinun 0,02 w HCl sputmacu Guaan

THTpaa6 Tonuaaau. Ac606ia CYBHHHT
napyajaHull peakuUHsICH KeTajlH.
Anonaa 3/eKTPOJHTHHHT MHKIOPH 3

KaMasiid, KaToaia 3ca kKynasam Ba  XV. 5-paca. Tamwm couaapunw
aHNKAall  yyyH MyamKaanasMras

Any=An, 6Yaanu; ty+=Ang/n= SNEKTPOANS HAMIM:

1, 2, 3— anon, §pra Ba KaTod KasBaTAapHH
oknauwt yuyH xympaxnap; 4 — xabo Guaan
= AnA/n Ba foy-=1—1IN,+ AnK HHHT yaauran naduanap.

KuiiMaTH (An, HuHr xam) (XV.6) Tenrsamara yxuwawl TeHrJamaiaH
XHucobJaHalH.

T
!
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LiCl apurmacu. LiCl Ty3n 3puTMacHHM MUiaTHHANM KaTol Ba
SpyBUaH KaJAMMilIM aHON éplaMHIa 3JEKTPOJIH3ra Yy4paTH/alH.
dnekrpoinsna Cl~ uonaapu anoara Gopaau, jekun anoaaa Cl™
HOHJaPUHHHT- 3Mac, 6ajiKu KaAMHUAHHHT OKCHAJIAHMWIM Ky3aTHJA/H.
Bynia Cd®t wounapn spurMmara yraau. Auon Kucmuparn Cl™
HOHJAPHHHUHI MHUKIOPH OPTaAH, KaTOA KHCMAa KaMasiju.

+ XV.6- pacx. Ag™¥ sa NO; ™ HOHAZPHHH AHHKAAIra MYA-
. HAANAHTAH IEKTPOIH3 HAMILIK:

r— CuSO, spurmack; 2 — AgNO; spuTmacy.

B
L=

" Karton Ba anon Kucmaapaaru Cl~ HoHna-
PHHHHT MHKAOPHHH aJoxuia 25 cM® naH

—— onuHran npobasapuu ~0,02 u AgNO;
= W apuTMacu GHJaH THTpJAIl OpKaJH aHHKJa-
— Hagd. HWHnukarop cudatuna OHp Heua
=2 -2 tomun KoCrQ, a3putMacugaH KYHIHJanu:

_tC]~=AnA/n=AnK/n:

g it

HH TR nNnn
H

(vy 270, 0 JusC .10—8
gNO;* AgNO;,1/YA¢ AgNO;
Any > g LAl r-3KB.

M

llll

v

il

ITY L g Ly T R Tt

AR AN NENENENIR

AgNO; sputmacu. XV.6- pacMa TalHig
COHNAPHHH ~ aHHKJalaHras ac6ob6 Kypca-
THaraH. Katon kucemra 5—6 cm 6anaHanuKkaa
MHCHHHT HHTpPaT €Kd cyjibdaT Ty3napu-
HHHF TYHWHraH 3pPHTMacH KyHHJdaiH, MHC
3/JeKTPOAHHH TywupH6, MaxkamgaaHanu. KeiliHH Kymyw, HuTpat
3PHUTMaCHHH 3XTHETVIHK OHJAH KypcaTHAraH caTxrada KylIHJIanH.
AHoa KHCMra KyMylul 3/IeKTPOA KHPHTHJIaH Ba MaxkaMaaHald. Ac606
TACBHP 3THJTAH yCydl 6GHNaH HUFUATAH TAKAWPAA MHUC 3JIeKTPOLHHHHT
KyMylll HUTpPAT 3pHTMacH OW/JaH KOHTaKTHra Hya KyHuaMaiin, akc
Xo/n1a KyMyll MHC 3JeKTPOAH/Ja YYKaiH. ' ‘

Arap kaTox KymyuifaH 6ysiraHaa 34H, KyMyLll HATPAT 3PUTMAaCHHU
3/JeKTpo/iu3ra yupaTraHia, KyMyll 4YyKMacH aHoarada ycu6 GopyBud
Y3yH HI1ap XOCHJ KHJAHIWH MYMKHH 31d, Oy 3ca KHCKa YJIaHHILHU
BYXXYAra, Ke1THpap 34H. MHC KaToouAa MHCHHHT 3WY YYKMAacH XOCHJI
6yaanu. '

dnexkTponu3 GopaéTrania aHOR KHCMJA KyMyll aHOA 3PHHAM Ba
3pUTMajary KyMyll HHUTPaTHHHI MHUKIOpPH opTaaud. An, HHHr Oy
Kynaéimum aHoara KejaérraH NO3 HoOHNapHHHHT MHKAODPHIa 3KBHBaA-
JAeHTAHp. LLIyHUHT yUyH aHHOHHHHT TalUHIU COHHHH KYyMYIU HHTPaTHHHF
aHOL KHCMMIa KeJiraH MHKAOPHAAH aHWUKJIAI MyMKHH. .

djiekTpoau3 TaMoMm - G6YaranjiaH CYHI, XKYyMpakK OpPKalH aHond
CYIOKJHTHHUHT 2/3 KHCMH MHC UMJMHAPHTAa KyHHJaadd, YHHHT XaXMH
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aHHKJaHaAu Ba Konbara Tykuaaau. CYHrpa MHC UMJIHHAPHTA KoAraH
spuTMa KyiHJaaau (ypra KHCMJaH).

DaeKTponusrava Ba 3JeKTPOIH3AAH KEHHHIH 3JIeKTPOJHTHHHT
mukaoputu 20—25 cm® nan onunran 2—3 npo6anapaa 0,02 x THTPH

auuk NH,CNS sputmacu épaamula aHHKJaHaad (MHAHKATOp
cudaTUaa TeMHP aMMOHHH/M KBaclsap HLIATHAALM): :

tNo; =An,/n, 6y epaa

—3
(vnH,cNS,2 — UNH,CNS.1) YAENH,cNs 10
An = T.- 3KB.
— -

Taxpuba Tyrpu o6 Gopuiranaa ypra KHCMAATH 3JE€KTPOMTHTHHHT
MHKIOpH AesipJH y3rapMaiau. -

Yauam xatoiMKkaapuun 6axonaiw
{_=Any/n ne6 xucobnab, KyfularunH ONaMH3:
A
My g-/tsg-=A(Any) /Any +=
A(Any) [Ang=4Av/vy— 0+ Avy /v, +Av/v+Ac/c

A(An,)/Any=4-0,03/2,040,5/60+0,0001/0,02=0,08.

Miuc KysomeTpunn Kyanaranaa: An/n=2Ag/g; Ag= 0,0003 Ba
g~0,0300 r.

Bynnan: An/n=2.0,003/,0300=0,02, abun 2 %.

. Miuc Ba ra3an KyJaomerpjapHu Ky/a/aal, olHHraH HaTHXKajapilaH
. yprava xucobaaranpa 6y xato 4—5 % ra etniin MyMKHH. YMyMuii
Huc6uit xato 10 % rava erumu MyMKuH. By XaTOMHKHH Kymafi-
. THPMACJHK Y4YYH THTpPJaLL y4yH OJHHrAH 3PHTMAJapHUHI KOHLEHTpa-
UMSICHHH TUTPJIAHYBYH 3PHTMaJ/1ap KOHUEHTPAaUUsICUra TeHr €KH YHAaH
KHUHK KHJIHO OJHIL KepaK, IyHla TUTPJaAll KaTTa aHHKJAHKAA 60palH.
{_ Ba {, NapHHHI KHAMaTJapHHH HUCOUH XaTONHKKa MOC paBHljaa
HKKHTa aXaMHMSITJIH COHJapra Kajaap XucoGJaHauH.

Tonwupukaap

H,S0,, NaOH, LiCl éxu AgNO; spuTManaphaa Talluul COHNAPHHA TOIHH.

Xncobor HamyHacH

J/eKTPOIH3 BaKTH! Kapat xaxuu, cx’
GOLL/aHHLUH ... COAT ... MHH s KaTOA KaBaTH Uy ...
OXHPH ... COAT ... MHH aHOJL KaBaTH Uy .....
LaBOMHIJIHTH ... MHH ypTa KapaTd Uypry -

Tok Kyud .... x4
TuTpaaw yd4yH SPHTMAHHHT
KOHUEHTPALMACH, C ... 2- KB/
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TuTpy aHuK spurmanmur 10 (25) o HAMYHAra KETTAH XaXMH, o
TapTHbu SNEeXTPOAMaANaH KeHMH
anexTpoIM3raua .
' " 8HOJ XaBATH . KATOJ KABATH $pra xasar
1 '
. 2
3
Vpra
An

[MapuanaHraH 3/eKTPQUHTHHHT YMyMHH MHKIODHHH TOMHUI —
1. Muc kyaomerpaapu 6yhinua
Mic KaToaHHHr MaccacH, T:
3NeKTPOJIH3LaH KeHHH
3/7eKTpoIH3rada

quKaH MHCHHHI‘ Mmaccacu, T S e e e

n= C. . . . . . . . .. . . ... . r-3B
2. Taznu Ky.nomeTp Gyﬁuqa \ -
BlopeTKafark CYIOK/IMKHHHI CaTXH, CM%: i
3/IeKTPOIH3NAH KeHHH .
3/1eKTposnaraia ;
TMopTnosuu rasuuur xa)xmn e’ e e e
XapopaT .. . e e e e e . °C
CyBHHHF TYHUHHraH ﬁyr Gocmm O 1 (MM CHMOG yct.)
Armocthepa Gocumu . . . B ) F-1 (MM cuMO06 yCT.)
n= . . . - 3KB; = . . ., - . .. . r-3KB

Tawunw comlapmm xncod.nam —
AHHOHHHHT TalUHWI COHH (KATHOHHHMHT):
aHoA KapaT,6yinda .o
KaTtol KaBar Oyiiuua
AnHoH (KaTuOH) TamUIl COHMHHHT yp‘ra'la KHHMaTH
Katnou (aHuoOH) HHHT TalMII COHH -

Yavaw xatoaukiapuin Gaxoaaus
’ - XV. 3. MALUKJIAP
1.5 A Kkyura sra 6yaran Tok 3 coart AasomMHaa CuSO, HuHI CYBAH IPHTMACHAAH
yTan. dnexTpoana KaHua I- 3KB MHC YTHpPAM? : N

Xaso6: 0,56 r- 3KB.

2. 0,182 % KOH Ttyrran PHTMA IIATHHA 3MEKTPONIADH £€paamuiia anekTpaIH3ra
yypatHAau. SAekTponusnan cyur 64,5 r katon sputmacu 0,126 r KOH tyrran, ypra
KMCMAArH SPHTMAHHHT KOHUETPAUWsCH Y3rapMaraH. JneKTpoin3 AABOMHAA KyMyll
KyJaoMeTpaapunuur katoauaa 0,060 r Kymymu. yrupau. K+ Ba OH ~ voH/IapHHHAHT TalIHW
coquapan TOIUHT.

XKaBo6: tx+=0288.
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3. LiCl spurmacuparu Li~ HOHJADHHMHT TaWHIl COHJAPHHH KyMylli XJIODHA
3MIeKTpoanapn €paaMuia aHHKNAaHATraH/la 3JEKTPONH3LaH KEeHHH KyMYyLI KyJOMETpH-
na axpaJaub unkkaH KymywHudr maccach 0,517 r ra tenr 6yara. LiCl wuur ypTa
KHCMHAATH KOHUeHTpalusich YarapmaraH Ba | r HpO na 7,618 mr ra tenr 6yarau. AHon
KHCMHHHF KoHUeHTpauusicH Kamaiu6, 1 r HoOaa 7,114 mr LiCl ra tenr 6yau6 xoaan.
Axon KaBaTHuHr MaccacH. 128 r. Cl™ MOHMHHHI TalUHLI COHHHH TOINHHI.

XaBob6: tC|—=0,68.

4. NaCl sputmacraa 25°Capa Cl— Houuuhnr Tawum coHu 0,605 ra, wy Ty3HHHT
YeKCH3 CYIJTHpHATAaHAAard MOMAD 3M€KTP VyTKasysuamuur sca 1265 CM.cwm?.

-moab~! ra tenr. KeSO, aputMacuaaru SO%‘ aHUOHHHHI Talwxui-conn 0;515 ra,

HeKCH3 CYIOITHPHITaHAarH MOIAP 3JeKTP YTKadyBuauauru sca 307,0 Cm-em”-monn~! ra
TeHr. NayS Oy HHHF YeKCH3 CYIONITHPHATAHAATH MOIAP JIEKTP YTKA3yBYaHAUTHHH TONHHT.

X aso6: pNa?'504=258,0CM-cmz-Monb‘_’. ,

XVI 606. 3PUTMAJIAPOATU N HPPY3IHUA
KO3®®»HUHEHTJAPH

XVLt. HOCTALHOHAP A H®PYIUSA KOHYHHSATIIAPH

3appayanapHHHT TapTHOCH3 HCCHKJ/MK XapakaThH (GpoyH XapakaTH) HaTHXKacCHAa
MOLIANapHHKI BaKT Ba (pa3ofa KaHAalAup cCHCTeMaja KaHTa TaKCHMJaHHILMra Ing-
tysusi ZeAnsaauv. 3appayaHMHT OpOyH XapakaTH YHMHT MablyM BaKT OpajiHfuAa
CHJKHMIUH OpKaJH TaBCHQJaHHiUH MyMKHH. CMOJNYXOBCKHIt — DHHWITEHH TeHraaMa-
cura GHHOAH CHJIXKHII KaTTaJHrH

<#*> =2Dt (XVL1)

ra TeHr, 6y epaa x — 3appavaHMHT /¢ BaKT OpaiuFuAa, X YKH AYHAAMUIHAA CHIKH-
H; <<x?>> — TeHr BaKT OPaNHFHAA X YKH AYHANHIIKAA 3apPaYaHHHT YPTa KBaApPaTHK
cuaXuuin;, D — auddy3ua KosppuuHeHTH. .
Bup xomnoteHTan cucTeMana D koapduuuentd ¥3- y3ura aupdysna kospouuu-
*
enTH D), $u3HK MabHOCHra 3ra. JPHTYBYH — IPHraH MOJAUA HKKH KOMMOHEHTIH

CHCTEMaZla HKKaJla KOMIOHEHTHHHr 3appavajapu Guprajiukaa GpoyH XapakaTHAa
6yau6, TypsaHua XycycuH ¥3- §aHra anc¢ysus koddduuueHtiapHra- sra. by Xonsa

- . »
YAAPHUHT §pTa KBaapaTuk cuaxuim D), auddysus kospduunents Guaan 6earnaa-

HalH. DI2 HKKaaa ¥3- y3ura anpdysnsa koabdHUHEHTIaPHHHHMKAHAGAIHD PYHKUHACH-

anp. . :
Bupauk w3ara sra 6yaran, x==0 HyKTasa Cypruy kpaH 6uaaH | Ba 2 coxanrapra
axparTuiaras BepTHKa/n HaWHH Xaéanmusra kentupamu3. HMKkana coxa xaM Gurra
3PUTYBYMAA 3PHTHAraH OHp TypJaH 3appavyaiapiaH HO0PaT HKKH KOMIOHEHTIIH
apuTManap GuNaH TYIRHPHATAH, NeKHH IPHTH/ITAH MOALAHHHT KOHUEHTPAUHANAPH Co Ba
o2 (Co2>>co1) ra Tewr. Cypruura KOHUeHTpaUHsIapPHH y3raH lo3a cHdathaa Kapauw
MymkuHd (XVI.1, a-pacm). Y3uaraH 103a 1e6 WiyHaaid CHPTHH TyLIYHMOK KEPAKKH, YHHUHT
HKKH Tapaduaarn co1 Ba Co2 GOUIaHFHY KOHLUEHTPalluarap GHPOP aHHK KaTTa/lHKKa
dapK Kuaaam. .

Cypruy uynkapuaraHaa GpoyH XapaKaTH HaTHXKacCula KOHLEHTpauUusnap rpaiu-
€HTH TeHrMalWwanu Ba AyHanraH OKHMAap naijo Gy/nanu: 3pHraH MOLIAHHHI. NACTAAR
I0KODHTa Ba SDUTYBUHHHHT IOKODHIAH NacTra, S’bHH HKKa/a KOMIOHEHTHHHI y3apo
auoddysnacy (XVI1, 6- pacm). Bup yauosan xon yuys PHKHHHT OHDHHYH TEHI/1aMacHTa
6uHOaH OHOPGDY3HA OKHMH KyHHAAardua ONHHAlLH:

j=—Dac/dx. (XV1.2)
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a X g Mkkana coXaflarH KOMIIOHEHTJ/1aPHHHT
KOHLeHTpauusaaapu (YMyMHH Xo/ija KHME-
BHHl NMOTEHUHAANaPH) TeHIVIAWITaHAA OKHUM
ryxtaitau. Judoysua rkapaéHuna KoH-
UeHTPAlMSIHHHT BaKTla Ba KOOpAHHATara
GOFAUKJINFH MKKHHYH TapTHGAArH Xycycui
XocHaajaapaarn anddepenunals TeHriama
(DuKHMHI HKKHHUH TeHrJaaMacH) OHaaH
anauknaHaau. By tewraama (XVI.2) uu
OKMMHHHT  Y3JIYKCH3JIHTH  TeHIJlaMacura
(ysuamacauk  MyHocabatu)  dc/dt+
+0j/dx=0 x¥iiranaa KyAnaaru Keau6'
YHKARH: .

i
—-Xy

” 0
o
‘ o _ o [D(c) -S%]. (XV1.3)

XVL 1- pacu. Monnanuur aparma- at ax
Aaru 3pkuH andysuscu:

a — auPysHon Kanaauuer upopacn (KoH- - )Kapaem-mnr anpum tuapraaputu
UEHTPAUMSAAD y3Waran 1032 UITpuXAAHIaH): - KypuG HuKamu3.
6 — KOHUEHTPAUHANAPHHHT KaHalla TaKCHM- 1. Arap t=0 6yaran ouaa (co2—
Y aannug. ) =Ac (apk erapau napaxala KaTTa
6yaca (macanaH, c2=co2; c1=coi=0), yiaa D Ouppysuanunz unreepar Kodgduyu-
entu, arap Ac—0 6Vaca, yuaa D aucbdysusuuHr dugdepenyuaas xodsppuyuentu
aedinnand. Yaapuuur opacuaa Gornaknul 6yau6, yHuur acocuaa D, kuiimatnapaak
Dyypp KuAMaTAZpPHE XMCO61a6 TONMMLI MYMKHH.. -

gyunau KeliuH Ac—~0 wapTHHH Kabysa KH/IaMH3.

II. Ac—~0 6yaranaa spuraH MoAAa Ba 3PHTYBUHJAPHHHT ¥3apo AHQQY3HACH
spuTManapHiHr 1 Ba 2- coxanapaard XaXMuHu y3raptupmaiian (vi—v2=Av~0) Ba
SPUTYBUMHU Myaanak me6 xucoGnaca Gynaau. lllysra moc pasuiuna xoopaunaraiap
cHcTeMacH XaM Xapakatcusgup. Bysaa# cucremannm naGopaTopus cucreMack ae6
araiain. D,,, HH y14aéTraHna vi Ba Uz Jlap OpacHAa XOCHJA GJAraH TEHrCH3JIHKHH
xuco6ra oMUl Ba XapakaT/aiyBUH KOOPAHHATA CHCTeMacHHH Ay =0 wapt 6axkapuaray
XoAa Ky/iail Kepak. . )

111 Kaiitmac apaénnap Ha3apusicHra 6HHOAH MKKH KOMMOHEHTAH CHCTeMaJjapiaa
y3apo anddysus KosdpuluuenTaapn TeHr Ba Taxkpuba wapontaapuaa (XVI1.3) renraa-
mara xap 6up KoHUueHTpauusaa dakar 6upruda andgepenitnan udpPysua kosdduuu-
entd D knupanu, ae6 xucobnaca 6ynanu. Yuaa (XV1.3) renrnama Kyingaru Ky pHHHIHKY
onaim:

ac é’c

IV. HaiiuuHr y3ywaury WyHAAH TauAaHaAHKH, OyHAa TaXXPUGAHHHT TYAa BaKTH
AaBOMH/lA YHHHTF yY/JapHAArd KOHUeHTpauusnap ysrapmac 6yicun. Bynaaii cucreManu
T=const na EnHK 0e6 XHCOOMAI MYMKHH: CHCTEMaHHHI HYMAA KOHUEHTPaUHANAD
y3rapca XaM, TalWIKH MyXHT GuJIaH MOLAA aJMaLIMHHLIM Ky3aTHAMA K, H30TEPMHUKNHK
3Ca MCCHKJMK a/jMaluuHHIl Xucobura spuuwmaaau. Hail yunapuparu koHueuwTpaumus
yarapmac 6yaran wapoutiapaark Anddysusiny 0300 anddysua seiunanu.

(XVI1.4) renrnama xycycHii Xocunajapaa GepuaraH 4u3ukaH aupdepeniman
TeHraMaaup. By KypUHHIIAATH TeHTIaMaNlapHH OAATAA KyAWarH HKKH YCYAHHHT GHpH
Ousan eunNajH: -

yarapysunaapin axkpatHil ycyan @DypbeHHHr HHTerpajd Y3rapTHPHILIAPHHH
Kyanaur 6uaan Gupraaukiaa onu6 Gopunanm; '

Jlansacuuur {omepalnoH) Y3rapTHpHILAAp YCYy.H.

Euum macanaHuHr yerapa HapTJIapHHH KaHOATJAHTHPHLIH Kepak. )

Xap andpdepenunasnauna (6y epia yura nudpdeperunan Gop) ysrapmacrap Hyko-
Auiin cababau, KapaéHHWHT PH3HKaBHH WApOUT.IapHra 6MHOAH yuTa verapa LuapTu
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KHPHTHLL T4.1a6 Ki.1HHAa1H — GOULIaHFIY-Ba HKKKHTa Yerapa. By waptaap Ky#niarnya:

c(x, o) =cm(x. 0): dem (0.0 /dx=—acu(0, t)/dx
dcor— 00, 1) fdx=0acu2(+ o0, t}/dx=0

(XVI1.4) TeHr.1a MaHHHT €4HMH KOHUEHTPAlHAIaPHHHI TAKCHM T HH LKW HKY Oepaiu:

Co € /
c=c(xtl) = —-(12—£-(l —erf u) =c (1 —eri u) =cgerf c(u) (XVI1.5)
By epaa u=x/2{Dt)""% [erf c=error function complement] — Fayce xaToaapu

3XTHMOLIAK1APH HHTErpa My Buprada KyuliuMuacu
“
eric(u)=1—2/ya 3 exp(—u?)du.
. ‘ g
Xucabaalw Hatuxkanapu XVI usrosada kenrupuaras.

Bup Xus1 KOHUEHTpaLHAAK ¢* (X, ) TEKIUHPHAAETraH IPHTMAHNHT KaBaTu aAHddy3us
KapaéHUAa CYIOKJHK YCTYHHHHHT VKM 6¥inya cuxuiau (XV.1, a- pacm) Ba £ Ba f;
BaKT OHJapuia x; Ba Xz KyHAanaur o3anapiaH yranu. Xap kaHaal GepuJrau
KoHueutpaunana (¢=c*) x/2+/Dt=const Tenrnamacu cakjaHaiy Ba x| Ba X2 HHHT

t
HKKHTa opaJuruaa x'f:x§=tl:t2 Hucbat Tyrpu 6ynaau. Lysna# kuau6, TaHsaHraH
KOHUEHTPallus ¢* HHHr KuAMarTura afipum Kuiimatiap TYFPH Keaaiu:
H !
(u')2=x2/4Dt, = x3/4Dt,.

Oxupru tenrankun (1')2= (xgéxf)/‘w(t?-—tl) Kypuunwaa €3u6, Kyiinaaru:

2
I e S (XVL6)
4(u)(ty—ty)

XHucobaall TeHrIaMacHHH KeATHPHG urKapaMu3.

X2— X1 OPaJHK MabiyM Gynamarauu ca6aGnu, Texuiipunaérran sa D,, nnddysus
xosduilnenTura sra GYyjraH 3TajoH MOAJKAHWHE Gy OPAHKHM YTHUI BaKTIapHHH
COMHWTHPHII OPKaJdn AHPPY3ua KodpuitHeHTH aHHKJNAHAAM:

p=p,— 2L ' (XVL7)

D HH aHHKJAWAATH HOAHMKJMKHH KaMaRTHPHII Y4yH, X) fiYeAKaHHHT xi Ba X2
GesrunaHran KyHAanaHr 03afapuard Gepuirad KOHLEHTpaUus ¢* nNapHUHT KuiMarTu-
uu (9%c/01%),=0 waptura Gunoan [c({)]. DYHKUMAHHHF MAKCHMaJ STPHIHMFHTA MOC
KeyBUH BaKT OHH yUyH Tauaa6 onuii mymkud. (XV1.5) ndonanu ¢ 6¥iinua x=const aa
HKKH MapTa Auddeperudanaly Kyliunaruia Gepaln:

% __ Cortcor du \2 g du o |
= [ (G Yortt + G owim [0

GyHnau:
d*u <du )?
22 (Y=
dr? dt
Oxupru Tenrnamara . (u*)>=x?/4Dt=A/t (x=const Ba D=const Gyiranna)
voonahu KyAub, u*= + VT3=1,225 Ba wyura moc erfc(u*)=0,0832 un onamus. u*
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HUHT QUHHTAH KHAMAaTHra 3rHJIMME HYKTACHAArH €* KOHUEHTPpauusi XaBobG Gepaau:

&= 0,0832—0—0—';02 (XV1.8)

- XVL2. Y3APO NHodY3HUSI KOIGOGHIUHEHTIIAPHHH YIYALL

¥Y3apo nuddysus kospdULHEHTIAPHHH AHHKIA LIHKHT acOCHH yCyJaapHra Ky#inaa-
rujap KHpalH: FOBaK TYCHK YCYJH, a#/lanyBuaH AHCK; ONTHK- HHTepdepeHlUHOH;
aXpaTHJarad TYAKHH ¢poHTH, ronorpadusa; XapHeAHHHI KOHIYKTOMETPHK YCYJH.

Kyiinna oson audpdysus pexumMuiard KOHAYKTOMETPHK ycya udopanaHras,
y XapHel ycyJHAaH yaYawiapHUHT MyAAATH Y30K 3Machauru 6uiaH ¢apk Kuaaau (6up
He4ya KyH Ypuura 3—4 coar). '

Ynvab . kgnpuevea

‘ ABueomenwune Banuea

XVI. 2- pacx. Nnddy3non aueAKaHHHT CXEMACH:

1— XgpakaTaanyein TYcuK (wubep); 2 -— dexnomun xonranr}lap; 3 — wuGepun XapaxkaTAaHTHPYBYH BHHT:
4 — xdpakaTtcu3 rafixa; 5, 6 — AYeRKAHHHT NA€TKH BA YCTKH KaMePaaapH; 7 — HKKH Ky(T NAaTHHA 3NEKTPOANSPH.
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. MocaaMaHuHr TY3HJIHIIH

Qoitnasaunnaérran Mocaama: AHPPY3ua KodpPHUHEHTNAPHHH KOHUEHTpauuA-
napuunr 10~° man 0,2—0, 3 M coxacula yauawra UMKoH Gepamu. By sca [le-
Gaii- XIOKKEeJHHHT KyUIH 3/JeKTPOIHT 3PHTMAJap Ha3apHUACHTa GHHOAH CYIONTHPHAraH Ba
MYbTalKJ KOHUEHTPaUHSAJIH IDHTMaJJapra Moc Kesald.

Xucobaap (XVI.7) tenrnamara acocaadrad. By Tewrnamara c* KOHUeHTpaUUSH
KaBaTHHHL YPraHuNaéTraH 3JEeKTPOIUT 3pHTMacHlAa Ba AHPDY3us KodhpuuueHTH
MabAyM GYJraH 3TaJloH 3pHUTMalda @=Xz—X) MabayM MacodaHu GocHG JTHII BaKTH
KyHuaanu. .

Ouddysuon siveitka (XV1.2- pacm) naituanan n6opat 65116, yHHHT YpTa KHCMHAA
1- wHGep xapaxaTaauuwn MymkuH. [lluGep HaHUaHHHT KYHAAMAHT 103aCHHH GePKHTHIU
8KH oOuMIlUra XM3MaT KuJadu, YyHKH WinGepaa AudQy3HOH KaHas AHAMETPHUTa TEHr
6yaran Tewnkua 6op. LLluGepHHHT TeKHC XapaKaTJaHHIUKNTA XapaKaTcu3 4- rafikaparu
3- BUHTHH aillanTHPUII OpKaju 3puluunau. 4- rafikawuur y3u YoppeH MOTOPHHHHT
Bany Gusian ynaHraH. [[BuraTenHd y4upHIL 3J€KTP CXeMacHra yJaHraH 2- KOHTaKTJaap
wubep Teiiury GuaaH suefiKaHUHT AH(MQHY3HOH KAHAJHHH AHHK YCTMa- YCT TYWHIIHHH
amajara owupazau. llubep yctula HKKMTAa napaJen 3MeKTPOAJAApP XKOHNAIITHPHIraH.
dputMaHuHr x; Ba x2 KYHAAJaHT l03a/lapuia GepuaraH BaKT OHJAapuUla 3JEKTPOANap
3MEKTP YTKa3yBUAHJIWK CHTHANIaPHHHHI JATYHTH GYAu6 XH3MAT KHAadM.

Yarapvs4ad TOK KYNpurd KapLUWAWKHH Jadain ydyH xu3Mmat xuaaau (XVI.5- pacmra
KAapaHr), 3/eKTPOH- HypJH Halua HHAHKATOp-AeTekTOop BasudacHhu O6Gaxapaan.
Hdutbdysuon siuefikana TeKWHPUIA&TraH 3PHTMANAPHHHT XapOPaTHHH TepMOCTaTAaH
YHKapuO, siueiikaHu ypa6 TypraH MCCHKJMK aJMalMHYBYH TallKH KaBaTAaH yTaérran
CYIOK/JHK épAaMHiia OGup XH KHJIHG yusia6 TypHaaid. .

TepMocTaTaari CylOKJIHKHHHT TapKu6u Taxxpu6a xapopataapH Tanabnapura xaBo6
Gepaan (dpeoH, cyB, cyB GuaH raunepuH Ba 6owKanap). TepMOCTaTHHHT TY3HAHLIH
yaualujapHu KeHr XapopaTjap opajuruiia onu6 GOpHLUIHH TabMHHAANAK. XapopaTHHHT
TYPFYH/IUIY KOHTAKT TEPMOMETPH — peJie CHCTeMacH OuiaH TabMHHAAHALH.

Yauamaap xaroauxaapuHu 6axonaiu

Hwga onuHaérrad D KHAMATHHHHT HIUOHYJMJIMIH CHCTEMaTHK Ba TaCORH(Hil
XaToauKaap GuAaH aHHKAaHaau. CHcTeMaTHK (ac600uii) xaToauKiapra KyAuparsjaap
KHpaJHu:

I. Tekwupuw KyHAanaHr losajapuia 3pHTMAa KapPUIWIMIHHH aHHKJAa€TraHaard
BaKTHH JJuYall XaTOCHAAH KeJHO YHKaAHraH XaTOHK.

c=f(t) éku 1/R=f({) GOFNaHMWIHHHF MaKCHMaJ, 3rPUCHra MOC KeJyBYH BaKT
1—3 coaTnu Tauikus ‘Kuaaan. Bakr 1 ¢ aHHKAHKAa CeKyHAOMep OPKaJsii Ky3aTHAa[lH.
Ilyunai kuau6, (1—5)-10~° cm?.c~! opanuruaarn auddysun kosbuuHentaapu
yuyn 6y xatonuk 0,02 9% nan owwmafiau.

II. Xapopatuu auuk Yayamaranauk Ttyda#au XocHn Oynran HHCOnE xaTo:
6HHC6 ;,=(0D/0T)-AT/D ‘

NEKTPOAUTIAPHHHT CYB 3pHTManapumard D HUHF Xapopatra GOFAUKJHTHAAH,
(@D/3T)/D 1°C ra 2,5% HH Tauwlkui KHAHWH Kean6 yukaiu. D HH yauaumappa
Aeiikanuur xapopathin =+0,01°C aunkankaa ywaa6 typuaasu. llysmait kuauG,
XapOPATHHHT yarapultuaaH Kean6 dnKagurad xaTomk ~0,05 9% nad owmadiau.

[11. Tekwupui i03afapHaard 3PHTMAaHHHT KapWHJHTHHH aHHK yayaMaraHiuk
tydaian Xocun 6yaraH xato.

Yauanaérran KapWANKKHUHC omataard Kuitmatn (1—10).10° Om Hu Tawkua
Kusiagu. CyloNTUPHATAH 3pHTMA KaPUIHAHTHHH KYN MapTa yauawsiapaaru ypraya xato
+5 Om atpopuna 6ynaau. Lynaait Kuan6, Kapwuaukne yauaw xarocu 0,01 % aau
owIManaH. '

IV. Bepunran KOHUEHTPALUHANH IPHTMANAPHH Tafi€paalll LaBOMKAA KeNHG YHKaan-
ran Huc6uit xato 8==(8D/dc)/AcD. 1073—10~" M KoHueHTpauusnap coxacuia
uinaérranaa 6y xarto, ofaTaa, 0,03 % Hu TalWwKuA KHAAIH.

Ulyunalt kunu6, uonanauran ycyn 6uwnad AuPPy3ust kospPUUUEHTHHH AHHK-
JaWHKHT ac606uii xatonury ~ 0,1 % H4 Tawkua Kunaau. 1/R=f(t) pynkunsiapuu
rpadMKKa TYWHPHIN Ba rpaduKAa IruaHil HyKTaCHHH aHHKJAIIAATH XaTOJMKJAAp,
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LUYHHHIAEK, S5PHTMAHHHT KaPLUHAUIHHY YIUaéTrania BaKTHH aHHK GeruaaHMaralaury
tydpahau kean6 uMkaauraH tacoau®Hii XaTOAHKIapHH XHCOGra onraHaa AHQdy3us

KoadpdulUMeHTHHH D avukJaligary ymymuil XxaTonuk =1 % aau owmaian.
Vawawaap TapTH6H

1. 500 cM® uu §1u08 KONGacKAa KepaKIH MHKIOPAa TOPTHAraH (YunHUH Gernrada
aHHKJHKAA) JeKTPOJHTHH 3pm‘u6 Co2 KOHUEHTPalUs/IX 3TajloH 3puTMa (oaaTa KCl €KH
NaCl HHHT CYBAH 3pHTMacK) 'rauepnaua;m By spHTMaHHHT ADMHHH 250 cM® an yuos
KonBacura coluHaau Ba yHra 2,0—2,5 em® cyB Kywnaanu, KOHUEHTPALHACH Col < Co2
6yaraH 3puTMa OJIMHALH.

2. [uGep unkapunaaun Ba AWGOY3HOH AYeHKaHu Cop KOHUEHTPALUMAIH 3TasOH
3pHTMa GunaH Gearurada THIAHPHIELH (6earH TeKLIMPHII 3JEKTPOAIADH YCTHAATH
AYeHKAHHHT IOKOPH KHCMHAA XKoilJaWraH).

3. flueiikaun 10—15 mun naBomnaa TepMocratia caknaal, wxGep 6epKUTUIIAAN Ba
TeKUWHMPHLI 3JeKTPOAJAapH opachiard KapUIHAHKAApHH x1—X1 KYHAaanaur jo3ana —
NacTkH R}, Ba xy— x2 KYHAaNaHr 103aja I0KOPHTH R02 ynuanaau. By losa.napnarn
EKTPOMIAPHHHT  [€OMETPHK TYSHJAHIUM  Typauua Gyaratiurk cababau, Rjp Ba Ro2

KapHJIHKNapHHHT  dapKAaHHILH=
HH XHcoGra ONyBYUH Ty3aTMa KO-
. 10 3[‘” sdruHeHTIap KHPUTHAALN:
’

4. SluefikaHHHT IOKODH KHCMH-
AaH lubep €mMK TypraH Xouaa
8.5 nMneTKa Gu/iaH Coy KOHUCHTPaUHS-

JM 3TaNOH 3pHTMa HYKOTHAAAM.
SluefikaHHHT I0KOPH KUGMHHH GHAH-
cruanaT OuiaH Ba HKKH Mapta
€o! KOHUEHTPAUHSAIH 3TAJOH IPHT-
Ma Gunan ioBuaann. By sputma
6usiaH AYEAKAHHHT IOKOPH KHCMHHH
Genrurava TYJRupuiaiy.

9900 1 1 1 - * 5. Tepmoctataauranaan cyur

4 N0 100 B0 20 250  X,—x/(Ry) 8a xz—x2(RS) KYH-

t,”‘/” | AANaHF  033/4pAaTH  KapUWHAHK-

XVL 3- pacu. luddy3non sueHKanuHT aHRK KYH-  nap Judadanu. :
AaNaHr 03aNapH YYYH SJAEKTPOAHT IPHTMACH 6. 10 Mun
Ina wapatmnn KyaTA nakrura Goramcanrn,  JLAMA  TEpMOCTATANais sa
* wuGep oduaanau, 6ynia GHp BaKT-

. HHHT §3Hlda ceKyHaoMmep éKuslaj.

Cyiurpa 1,5—2 coat naBoMua sAueilKaHMHT NACTKH Ba YCTKH TeKWMPHLW 103anapHAar

STANOH 3DPUTMAHMHT KapPHIMAHFH BaKT YTHIM RaBomuaa (R Ba R})) yauawaan.

Q975
24950

0925

AaBomMHAa sfHA

7. Taxpu6ada ouuHraH HaTHXanaap  acocuaa |/R"=f(t) Ba UR”—-f(t)

GOFNHKAUKAapHUHT rpadukaapu unannadu. Oaudran srpunapaa 3rmmu1 HyKTaJIapH
aHMKNAHaAH Ba yJapAaH At={°—{" papk TonHsaaH.
Taxpnba srpunapunkur kypuuuin XVI. 3- pacmaa Kypca‘rmlran.
KoHlleHTpaluANaPHUHT KaTTa GyMaraH, JeKHH aHuK Ac=co2 — co1 papKuaa, c=
=[f(1/R) GoFNaBHLIK eTapaH Aapakalla aHUKIHK GujlaH YH3HKAH AefiHil MYMKHH:

1/Ryy =1/ KRGy ~Cg: l/R{,‘| =1/KRE, ~co: 1/R}=1/KR} ~c,

8. Xamma JauaiunapH Xyamm ury TapTubaa OepuiraH KoHUEHTPaUHsAarH
TeKLWHPHAAETraH spuTMa OHaaH KafTapuiafn; HaTHAKana ywoly 31eKTPOIHT 3PHTMACH
yuyH Af={°—{" ¢papx Tonuranu. - .
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9. TeKWHpHIAETTaH 31KTPONHT IPUTMACHHHHT AHDOY3HA KoahdULUeHTHHH D=
=D, At/At,, TenrnaMa Gyiinua xucobaaHafy Ba yyaunlap HOAHHKJHIH GaxonaHanH.
Sradon spuTManapHuHr anddysus kosdouunentaapn XVII usrosada Gepuarau.

XHco6or HaMyHacH

-

Taxpuba xapopaTd# . . . . . . . . « .« .« « « . . . . .. °C
Kouuenrpauus ¢, M:
3TaNOH SPHUTMAHHHT . . . .
TeKIWHPUHAAETraH SPHTMAHHHT Coe
SradoH 3pUTMAHUHT Auddy3ua KospdULHeHTH

Dy « . . . . . I [
1. BranoH 3put™a '
* Rpy/RGy = Rop/ Rip= Ky
te . R, 0m R, 0n URG.Cx | UKgr R, Cu

Draon spuT™Ma yuys 1/R} ra 1/K R napuunr ¢ ra GOFIMKIWK rpadmukiIapn sa

At,, HHHT KHHAMaTH.
2. Texkwnpunaérran apuT™Ma

Ryy= - g Ry= . - REEEE
R82= S R§2= e
- R31/Rgy = R/ Rpy=K
Le R}, On R, 0m VR%Cn | U/Kor R, Cn

]

Bepuaran KoHlewTpallusiiu 5puTMa yuyn |/R} Ba 1/KRY napuuur ¢ ra GOPJHK-

JHK rpadurd XaMaa Al HHHT KHAMaTH. '

At {

2 —
— =..4 AcM®.C
T At

D=D
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, XVI. 3. QNEKTPOJNHTIAPHHHT I HODY3IHA
KO3®dHUHEHTJAPHHH XHCOBJALI

Tawu XonHcanapH Ha3apHACHAZH MawilyM Gyiauwminya, j OKHM YHH KelaTHPHO
upKapraH XapakaTJaHTHPYBUYH Kyura TYFpH nporopuxonan. Macca rawu6 yrTHaa-
érranaa j=cy (C-— MOAAP KOHUEHTPAUMSA, U — TAIUHIIHHHL .YH3UKJAH Te3NUrH). '

TeanukHH Te3NHK Gu/IaH XapaKaTJaHTUPYBYH KYYHHHT HHCGATH u=yv/f ra TeHr 6yarau
MYyT/1aK XapaKaTHaHJIHK u GHJaH aaMaluTHPHO, j=cuf Hu onamu3. Juddysusuu TYPJH
KOHUCHTPALMANN SDHTMANAaPHH apaJalTHpHul OHAaH yXwaTHil MyMKHH. By xapaén
ceKnH 6opalu Ba CHCTeMa TY3W/IHIIHHHHT Y3rapullly Ky3aTaaanu, yura ['nbec aHeprusicn
y3rapHUWHHUHT XaMMacH capd Gynann.

By xonna KaifitMac KapaéHJapHHHI TEPMOAMHAMHK HA3apHACHAA KYPCATHAraHH-
neK, f= —du/dx 6yaanu. Kumesuu NOTeHUHAJHHHT p FPalHeHTHHY aHUKAa6 6YaMaiian,

aMMO  YHH KouueHTpauuﬂ rpanueHTH  GunaH  OOFdall  MYMKHH:  j== —
—cu(du/dc)/(dc/dx). Puk Konynura OuHoan auddy3ns okumu j= — D(dc/dx).
OXMpPrH HKKH TeHTJIaMaHH COMMWTHPHO D= cu(dp/dc) sxkannuruuu kypamus. Xocuaa
dp/de=(RT/c) (1+din y/dln ¢). ra Tenr, 6y epaa y — nuddysusananaérran moaaa-
HHHT 3aKTHBJHK Ko3dHuHeHTH. [demax: ’

o D=uRT(14dlny/dinc)

YMyMufi KYPHHHWAATH j== —a (dp/dx) Macca OKHMHHH j=cuf=—cu(dp/dx)
6uaH cOMMWTHPHO, a=cu 3KaHAHTHHH KypamHu3 (193- Getra kapahr).

DNeKTPONUTHUHT AHGPY3HscH Oyaravaa D=uRt(l +diny,din ¢) (40- Gerra
KapaHr). ¢—0 6yaran takaupaa din y./din c—0. ¥Yuna D, o=D"=u"RT. | moab
HOHHMHI 3JIeKTP MaliJOHMIAArH XapaKaTyaHJHTH u‘;:_l,?/zF,'M-y-maK XapaKaTuyaHIury
°=u°/F=L?/zF2, 6y epaa A? 2 uekcHs CYIJTHPHATAHAATH MONAD EKTP YTKa-

i

3ca u

3yBUAHJIHK. . :
Hepucr Hasapuscura 6HH03H 3MeKTPOVIHTHHHT a6GCONIOT XapaKaTUaHNHTH

o1 (atay A%l
F2oozpz. %+
Ba yHAa:
’ 2z z 2% a0
p— RT (yt2-) Aiho (XV1.9)
FPoozpz ad 4l
1—1 BaJIEHTJIH 3JEKTPOIHT Y4YH
A% a0
po=p RL_ 2= (XVI.10)
Fo oA 4+
éxn DP=2 " RT A°t° 9., 6y epaa t?— YEKCH3 CYIOATHDHITAHIATH TallMll COHH Ba
= 1+7f’_.
Yerapa KOHUeHTpauusJiapia
din
D,=D° (1 + y*) * (XVL11)
' dinc

Oudoysusa kospPHUHEHTIaPH aKTHBAHKAAD opKaau HomanaHalH, JIBKHH OKHM
KOHUEHTpalusnap rpaaveHTd GuiaH GesaruiaHaiu.
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.

AKTHBIHK KO3 DHUHEHTHHH TYFpH udodaNalIHHHT Y4 Ba KYN KOMIOHEHTJIH
cucTeMaJgap ydyH axaMHATH 6op, dyHKU yaapaa ¥3apo aHddy3us KosPPHUHEHTH HKKH -
KOMMIOHEHTJIH CHCTeManapaaru Kabu, GupruHa sMac, 6aikd GHD Heyajaup.

AJipHM 3/1eKTPOJHTAAD TallHIl COHIaPHHUHT KHIMAT/apH KHYHK KOHUEHTpalusiap
coXagHha KOHUeHTpalusira Kydcus Gornaurad (XVIII usosaea kapanr). KoHuenrpa-
unsnaphiunr c~0,1 M raua 6yaran coxacuga (XVI.11) renrnama KyanaHdiraHuaa y.
Ba Y+ aKTHBJMK KosdpduUHeHTNapH . Koadpouunentaapuaan 0,5 % aan xamaa c=
=0,2 M 6yaranaa 2 % aaH xyn dapk KdaMahau, 6y 3ca y. (m) KuAMaT/IapHHUHT
KajBaauiaH dofifasaHuil UMKonusitunn sipataau (VII usosa).

HeGait-Xiokkenb Hasapusichra GHHOaH KOHUEHTpalUMsUIapHHHT c=10"3M raua
6yaran coxacuna lgfe = —A+fc, kouuentrpauus 0,3 M raua Oyarania Igf,=

Ae] (14+aB+c), svu digye/dlg c=—A~fc] 2 Ba digy./dlge= —A~Jc]

/2(l+aB\/E)2. A Ba B napuunr kuitMariapn XIX wsaosada kearupusira.

Bupraaukaa audpoysuaiaHraisa KuHeTHK OGHPAMKHA XOCHA KHJAYBYM HOHJAAPHHHT
AKMHAAWAL TIAapaMETPHHM @ KaTTaiauru Kypcartaiu. Ypraya KOHUEHTpauMsra ara
6yaraH apuT™Madapruur auddysus kosdduukentn udonacura din y. /din c nponans
KYHHG, @ HHHT KHAMaTHHH aHHKJall MyMKuH. Kim xonnapaa aB==1 1e6 xucobaaHanu.
Kentnpuaran xuco6 ¢enoMeHo1orHK D  KosdduunentHHu OoFJaHMaraH Karra-
JHK/JAaPHA Yadall opKadH XHcobaaul HaMyHacHAHP. .

XV1. 4. MALIKJIAP

1. éXVI.l) Ba (XVL.4) tenraamanapHH KeATHPHG 4YHKapPHHT. :

2. ¥Y3arapyBunnapHH aXpaTHUl ycyanapH Ba JlannacHHHr Y3rapTHpHil ycyawiaH
(XV1.4) TeHrnama eunmuHd oaHHr. D=const 6yaranaa Ba KyAuaarn GoULIaHFHY Ba
yerapa Wwaptiaapuia ¢(x, {) HboaaHH oMHHT: (=0 aa ¢=0, x>0; x=0 Aa c=co-

3. OnauHry TONWHPHKAA OAHHraH eyuMAaH Poinananub, D HHHT Typau AOHMHRA
KnitMaTiapuaa c(x, t)/co HUHT x G¥iinua QYHKUHA rPadHTHHH TY3HHT.

4. Oson nuddysun wapourupa x/(2+/Dt ) =const ndona TYFpH SKAHAHTHHH

KypcaTHHr. -

5. Kyfinparn Kypuuumjard verapa wmapTtiapuja (4erapasauran andpdyans)
(XV1.4) tenrnamanu eunnr: x—=0 Ba x=a Aa dc/dx=0 (a—suefikanaru auddysHon
KAHAJNHHHT Y3yHJIHTH). -

6. Ouddysusn sauefikanarn a KaHaJHHHT IIAPTIAPHTa KaBo6 GepyBUH Y3yHJIHTHHU
XHCOOJaHT, . '

7. CMonyxoBcKui-DRnIUTeAHHHAT TeHrnaMacH (XVL.1) G6yiiuua cys Monekyaana-
PHHMHI YpTaya KBaAPATHK CHJXKMIIMHH XHCOGJaHr, CyBHHHT ¥3-y3ura nuddysus
kosdpuument D°=2,4:10"°% em?/c. ,

8. CMonyxoBcKHA — DAHLITEAH TeHINIaMacHHH TeKWHPHKIH MaKcagHia GpoyH
XapaKaTHHH Ky3aTHII BaKTH UCTaJraH4a KaM GY/IHIIH MyMKHH SMaCJHTHHH KYPCaTHHT.

9. ¥sapo auddy3ns Ba ¥3-yaura auddysusn kosppuunentiapu opacuaaru Gpusux
¢$apKHH TyWYHTHPHHT. [ BaKTAa 6poyH 3appadacHHHHT §pTa KBaAPATHK CHIKHINH 6D¢
ra TEHIVIHTHHU KYPCATHHT.

10. Kyiinga 3/1eKTPOIMTIaDHHHT CYBRary 3sputManapuid  25°C pa udekcH3
cyloatupuaranfary ucddysus kosbduunentnapunn amukaanr: LiCl, NaCl, KCI,
CaCly. 3xBHBajeHT 3JeKTP YTKa3yBUAHIMKJIAPHMHI Uerapa KHAMATJApPHHH MabJy-
MOTHOMAaJaH oJHHr [4]. . :

11. Bup vewa 1—1 BajeHTH 3ajekTpoiuTaapuur ¢=0,3 M raua 6yaran Gup Heya

KoHUeHTpauusnapu yuyH [lebait — Xiokkenb nasapusich 6yidnua D, KuiMaTiaapuHH
XycobnaHr. ‘ .

12. A.?(T) HHHT KuiiMaTaapn [4] 6§inua D°(T) uuur xapopatra GOFMTUKAHTHHH
TOMHHT.

13. Typan ¢ xouueHrpauuanapaa AuGdY3UsTHHHT aKTHBJIAHHU SHEPTHACHHH Ep
anuknadr. Ep(c) OOFAHHWIHMHT rpaMTHHH YH3HHT. YHH IOJHHOMJH 3MITHDHK
TEHIJIaMa opKaJH HpogaaaHr. -

14. Typau KoHueHTpalMsAJIH | —1 BaJeHT/IH 31eKTPOJIHT 3PUTMaJapHAa HOHIAPaApo
Vpraua Macodanx a napaMeTpH OHJaH COIMILUTHDHHT.
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15. Bup xua KoHueHtpauusaga D Hu 10 mapra yauvawr acocHaa §AuawnapHUHT
TacoaupHii xaTocHHH 95 % HIWOHUYAHAHK GHIaH XHCoOGaaHr.
16. Taxpubaga aHHKJaHraH HHTerpai Koadoduuuenriap D,,, [1] 6yiuva

anddeperunan 1uddysusi KoapdHUHEHTAAPHHY XHCO6AA W YCYAHHE KYPCcaTHO GepHHT.
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KHHETHKA
XVII 606. KHUMEBUHA XAPAEHJIAP KHHETHKACH

XViLl. KHMEBHUA KHHETHKAHHHT MASMYHH BA MAKCALH

KuMéBuii KHHeTHKa — KHMEBHI ’Kapa€HJapHHHT Te3JIMTH Ba
yJapHHHT AVHAJMHIIHAATH KOHYHHSTIapHY YpraTafiurai Ta'bJAUMOTAMP.
KuméBuii kapaéH — peaklufifa KHpUIIA@TraH MOAJAJapHHHT pe-
aKlHsi COXacHTa YTHILH, XyCycaH peaKUHsl Ba TAUIKH MyXHTra peaKLus
MaXxCyJoT/JapHHy YHKapu6 106opuil GockuuaapuaaH ubopat. Enux
cHcTeMalla (25- Ger) GopalHraH peakKuMsitHH KypaHuuk:

viB1+v2B2 — vaB3+v4B4 - (XVIL.1)

By epaa B;— peareHraiap; v; — CTeXHOMeTPHK coHjap. M;-—
peareHTJIapHUHT MOVSIp MaccajapH; m; — peakUHsa KaTHallaéTraH
Maccanap; ¢ — BaKT oHsapH. Afraiiiuk, { ouaa Golt1aHFHY MOAAA-
JMapaaH OHPOPTAaCHHHHI MAacCacH m;—meq ra y3rapaaum (¢ oHdard
oxupru MmaccajaH (=0 jaru OoullaHFHY MaccaCHHH aHHpHO
tauafiMua3d). Enuk cucreMaja MaccaHMHT caKJaHHII Taja6ura
MyBodHUK, Oy y3rapHuiHH PeareHTHHHT CTEXHOMETPHK MHKIOPH ¢ HH Oy
MHKIOPHHHT KaHAaHAUP KHCMHra §; KYnaHTHpHATaHHTa TeHr1a6 oica
6ynanu. & karraaukuu )Kyre Ba ne doune gerad onumaap (1917—
1920 itunnapaa) peaxyuon fseapys«u ne6 atamjau. KeinHuaank g vu
peakyuanune 6opuwu wyKypauzu éku fjaeapuw yyKypaueu 1e6 atana
6ouutanau. lllyunaii Kuanb, xap 6up peareHT y4yH

mi— ma=viM& (XVII2)
(mi—my) [ Mi=ni—nu=v;

n;=no.-+v,~§i (XVII.3)

6y epAa n; Ba n, — PeakLHOH CHCTeMaja { OHAA BAa PEaKUHSIHUHT
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6owaHMuiMaa ({=0) peakuusra KipaéTtraH MoanaJapHHAHT M0OAb Jap
COHH. :
(XVIIL.3) udonanu nuddepeHunantarauaad Kedux

dnfvi=dt (XVII.4)

HW onamu3. By epaa d&; ¢ oHra TerHwaMaup.

Xap KaHAa#l oHlla XaMMa peareHTAaPHHUHT J3rapuil YyKypJaury 6up
Xua 6yarauu yuyH dn;/vi=dns/ve=dns/vs=dns/vi=dE. DByuaau
KYpUHAJHKH, Y3rapHiiHuHT GOpHLUMHM Xap Kaujai GoilIaHFHY Ba
OXHPru MOAJA OpPKaJiv Ky3aTHII MYMKHH. DHT K¥1l §3rapull UyKypJiurd
E, =1 6Y2u6, Xap Kanna# 6olWNaHFHY MOAAAHMHT TYJa capdaaHu-
wura Tyrpu Kenaau. (XVIL3) Tenrnamara acocat: v, = —ni €KH
Vi= —Nai-

(XVIL.1) Ttedrnamanu ucraiarad P kKymadrtysuura Kyma#HTupcak:
B(viB: +v2B2—>v3Bs+vsBs)un onamus. KynaityBuu f HM KHDHTH-
JHIUM CTEXHOMETPUK HMCOATHH y3rapTupMaiiu, aMMoO Xap KaHpa#h
y3rapHli uyKypJuruja peareHTAap MACCAAQPUHUHZ Y3TaPHIIHHH
aHHKJaiaH. MacasaH, aMMHaKHHHT CHHTe3 peaKUHSICHAA =1

6yaranga p=—1 Gyica HKKH, f= — % Aa | Moab aMMHUAKHHHT

xocuJ GyauiuMra TYFpH Kedald. AHHKCH3JIHKKA §#ya KYAMac/Iuk
yuyH (aliHMKca, reTeporeH peakuusnap Gyaran xonaa, 301- Gerra

Kapaur) g§szapuw Oapaxmacu oa==Et/E,,. AaH GolAnanaHuNaLH.
Swaxc=1 Oysranga a= (n;—na)/(—no). Yur TOMOHJZArd cypart Ba
MaXxpaXkHH P ra KymafdTupuica XaM o HHH[ MHKIAOpPHIra TabCHp
3TMafAH. '

Bowtanruu MoaAaaap cucTeMaja XaMMa BaKT XaM CTeXHOMETPHK
MUKAOpAa GYaMaiianaap. Y.iapiaH 3Hr KaM MHKAOpAa OJNHHIaHH
yarapHil UYyKypJaWrHHy derapaJjaihau. By MofnaHu JHMHTIOBYH
(maccara Huc6ataH) aefinnanu. Xyaan (XVIL.3) tenrnamara yxuaun
6y.iran udosanu €3amus: .

nnHM=n0.nuM+vnuM§nuM (XVIIS)
(Vayw HH JIHMHTJIOBUM PEareHTHHHT CTeXMOMETPHK KO3 HUHEHTH
neb KapaJaanH). .

Peakuuss TamoMm 6ynraHnaH keduH n,,~0, fbHM Uerapasuii
. Y3rapuWl YYKYPIHTH Mg =" suubuw [ TEHT Ba Y3rapuill apaxacu

a=("num_n0.nuu)/(_nnuu) V (XVII.6)

ra TYFpu Keaaiu.

Onataa mMyBo3aHat GOLTaHFHY MOLANAP TYIHK capdranMacuiaH
6ownaHaau. MyBosaHaT XonatHraya GyJjran ysrapull YyKypJdrHHH
Euys 11€6 Genrunaiimus. &, =&, (Eku==§,,;) OyaraHiaru Kairmac
BA £,y <<Eyuxe (EKH E,,,) OyIranparu Kaiitap peakuusnap ¢apksaaa-
1. TepMonMHaMHK Ba KHMEBHII KadTapJaMKHH anMalTHpu6 06opMac-
JIHK YUYH, GUPHHYH Ba HKKHHUH XoNaTaap yuyH 6up Tomonsama Ba uk-
Ky TOMOHAQMAQ PeaKUus AeraH aTamanap KyJjanauuaanu. Mkku Tomon-
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JH peaKuusiiapaa y3rapuil uykypauru E=E,, Oyaranpa my-
BO3aHaTra 3pulluiaAH. ¥ XoJAa y3rapuiu jAapa)kacH o YPHHTa
peaxyuanune tamom 6jiuws dapaxcacu n=£§;/t,,, AeraH TywyH4a-

HH KHPTH3WW KyJaaiaup. By Tenrnama & BakTtra GOFIMK y3rapyBud

6y116 Konanu.

(XVIL5) Ba (XV11.6) nap ymymanalurau TedriaMmanapamp: yJaapHu
cucTeMaHMHr OHp Heua (pa3asapulia GHp BaKTaa GopaguraH peakius-
Jap y4yH Kyaiaii MymkuH. Arap Gup BaKTAa r peakuust 6opca, y Xxonaa

yap 6up r peakuus yuyH mi=na+)v,E (i=1,2,..) O6yaamu. Arap.

peareHTJap Gup KaH4a ¢a3azna 6yica ékd siHTH ¢a3anap xocuJs 6yJca,
y Xouga Xap xadcu ¢paszanarua peakunus yu4yH r CTeXHOMETPHK TeHTJlaMa
é3nnanu. MabayMmku, AHru ¢asanapHHHr Xocua 6yauiinaa (poMOHK
OJNITHHTYTYPTHHHT MOHOKJIHHTA YTHIIH €KH CYIOKJHKHH rasra aiifaHu-
M) MOAMAJNIaPHHHI MaccacdH Vy3rapMmaiid, y Xoaaa ¢asajapaaru
peakUHsJIApDHHHT HHFHHAHMCHAATH ab3oiap CoHM ¢a3asap Varapuiu
coHura Kamasnd. Xap 6up f dasa yuyH, nl=nl 4 Yv[El nu onamus.
r

Kyiinaa ypraHusaiuran peakuusanap 10MMHH XaXXMIa EKH NOMMHIi
cuptia onH6 6opuaanu; WYHHHT YUYH PEAKUHSTHUHT COAULTUPMA
rezaukaapudan poiianaHaMus:

v=dn;/Vdt=vdt/Vdt éxu v=da/Vdt Ba v=dE/Sdt ékn v=
=do/Sdt, 6y epaa V — XaXM) Ba S — peakUHUsiHUHT CHPTH

[(XVI1I.4) Tenrnamara KapaHr]. ;

Suau peaKLUHSIHUHT COMMALOTHPMA TE3JIMFH TyllyHYacHHH Tabpudaa-
ca 6Yuai: peakyuAHUR2 COAUWTUPMA Te3ausy faeaputu wyKypauau-
HuHZ {J32apuiiunu amaaea owupuwl yuyn Kepax Ojascan saKrea
rucbatudan ubopar 6§aub, peaxyuon cucremadaeu 6yndail faeapuuw
yaeapmac xaxmda éxu cuprda codup Gfauliu Kepax.

byngail tabpud GocuM, XapopaT Ba TapkHG Oup Xua Gyarad
peakliusi coXxacura TerHuiaHanp. Mccukank sdpdektaapu HaTHKacuaa
peakllusi coxacula XapOPAaTHHHI JIOKaJ (aipHM XoHaapaa) y3ra-
putiapu naiino 6ynaau. Tes apanawripu6 TypraH/AMK HaTHXKacHaa
peakuudsi coxacuard XapopaT peaKUHOH CHCTeMa XKo#JalluraH
TEpMOCTaT XapopaTHla XaMMa BaKT TeHr, Ae6 onuHaau. 'omoren
peaKUusiapla peaklUHs COXacH yu ya14aMJiH, reTeporel peakuusjapia
3Ca MKKM Vyadamauaup. Xap Oup peakuuoH cucteMmana & (f) €ku
o (t) KypuHuMAarn 6upeuna GoraaHuil Gopaurd ucGoriadrad. By
GOFJIaHMLIHK aHMKJAWI €KH YiJarad GOFJAHHUIHH TEKIMPHLI YYyH
peaklusi JaBOMHAA Yy €KH Oy peareHTHH aHaJHTHK aHUKJALIHHHT
MYMKHHJIUIY MMKOHHAITHAAH €KHM KyJaHJHruaaH KeJH6 YHKHJAIH.

lomoren peakuusaapiaa v=vdt/Vdt=dn;/Vdt=dc;/dt Tenrna-
Mara GMHOAH ra3jaru €KH 3pPHTMajard COVIHIUTHPMa Te3JMKHH Xap
KaHJal peareHT KOHUEHTPAlLHACHHUHI BaKT O6yiiHua xocuJaacH
KypuHullAa udoaanam Makcaara MyBobukaup. KaTTuk mopnanap
opacujard reteporeH peakilusJjapia, MacaJiaH

Fe,Os+ 2Al—>2Fe+A1203 €KH Spouﬁggncmom

peareHT/IapHHHT KOHUEHTPAUHANAPH yJapHHHT Maccacura GOFJHK
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6ynMaiiiu Ba YHH peaKLMsl Te3JUTHHH y3rapuiu fapaacu 6yiuua
AHHKJAILl JIO3HM. _

FereporeH peakuusiiapia OoluJaHFMY Ba OXHPrH MojjaJjap Xap
XHJ arperat Xo/latjapaa OYJHUIA MyMKHH, MacaJjaH:

CaCO; = Ca0+ CO; éxn 2PbO+1/2 O,—Pb,0;

Byuaait xonaTnapaa peakuus €nuk éKd OYHK cHCTeMala 6opH IIKra
GOF/IMK paBullla peaKUHAHHHT Te3JHId ras 60CHMHUHHHT ysrapmuu
€KH KaTTHK MOJa/lapHUHT y3rapuul napaxacu GYyHuua aHHKjiaHalH.
JKyMaaaaH, s3puill Te3JHCHHA SPHTME KOHUEHTPAUHACHHHHT yarapuws
6yinua €k 3pHETraH MOALA MacCCaCHHMHI KaMaHuluy 6YHHua yadall
MYMKHH.

Tana6 KuauHraH GOFIMKJHKHHHT OUMK KYPHHHIIMHH H3Jallra
KaHpaiaup pacmuit (dpopmana) éxku deHomeHonoruk (GpeHomeH —
Xoauca) macajna ne6 Kapall Jo3uM. bynaail macajanapHu euunul
TeXHOJIOrHsda XKy/Ja KaTTa axaMHsiTra 3ra 6)”1.11146 BaKT yTHWH OuJaH
peakLUMOH CHCTeMajard TaJal Ku/HHTaH y3rapuu.l JapaacHHH
aBBaJiiaH alTUG GepHll MyMKHH.

XVH.2. 3JIEMEHTAP PEAKLIHSIJIAP

TF'a3anapHHHr KHHETHK Ha3aPUSICHAAH MabJyMKH, HCCHKJHK Xapaka-
tHaa 6yaraH yugaH OpTHK 3appayaHHHr OHp BaKTAa TYKHalUHLU
3XTHMOMIHIH HYK. HKKuTa 3appayaHd TYKHALHII 3XTHMOIJIHTH
Kyn. Arap OyHMHr HaTuXKacujga OollIaHFHY 3appada OXMPTH
sappauvara aijaHca, y Xon4a OyHAal alJlaHHWIHH 3JIEMEHTap peakKius
EKH 3j]IeMeHTap aKT Aeliuaafu. DjieMeHTap aKwiap ojaTiaa atomJap
ypracuaa, atoMaap GujaH €Ku MojeKkyjajap OujaaH palukaiap,
rascuMoH WOHJap, KATTHK [03ajard ra3cHMOH €KH CYIOK 3appauva-
JIapHKHT aacopbuns peakuusIapuia 6ynann, ammo 6ollika Xonataap-
1a° XaM Ofautuu MYMKuH.

AneMeHTap peakuMsila KaTHalaéTraH 3appayajapHHHT COHH
¢dakaT GyTyH GyaulliM MyMKHH Ba yuTalaH OUIMac/JurH Kepak. By con
peakUHSHHHT MOAEKYAAPAULURL taBcupaaiiu. Snememap aKTAaH
ONMH 3appavanap y3apo TabcHp coXacura Kyyaau. By coxana
3appauaJlapHHHT MapKasJapu opacHiard ¢ MacodaHn y3apo TYKHa-
wuw  (TyTHw) Macodacu Aedusasu. 3appavajapHHHT KYuMiln
HCCHKJIMK XapakaTH TabCHPUAA €KH MaKOypu#l CH/IXKHMTHIU OpPKaJH
6opaan. TyTuu Macocpacn 3appaya AMaMETPHHHHI SIPHM HHFHHIHCH-
aaH oiz2= (014 02) /2 Kynpokaup. Y 3appauajap ypracuparu y3apo
Ta'bCHP MOTEHUHAJ IHEPrUscU E, 6bunaH 3appaua KHHETHK 3HepPrHsCH
E. ypracuparn MyHocabar OusaH aHukiaaHagu. Tytuw E,>Ej
6yarasna 6y.rmu1u MYMKHH. MacaJjaH, 6D XHJ 3aPAAIH TYPJIH HOHJIAp
KydTH yuyH e’/4meoec>2kT Oyamwu kepak, 6ynaan 298°K Ba
MYXHTHHHT (HHCOHil) NU3/1eKTPHK CHHI A PYBYAHJIHTH ¢ =] 6yaranaa

6= (1,6-10""')2/4.3,14.8,854-10~'2.1-1,38.10~%3.298.2 =28 an
o12 3ca ~0,3—0,4 HM ra TeHraup.
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IOkopu xapopaTna TyTHII COXacH KHYHK Ba yHTa 3appavaJiapHHHT
TYWMW 3XTHMOAJMIH JKyRa KaMm Gynaaum. AKCHHYAa XKyjaa mnacr
XapopaTtiapia peakUHOH CHCFEMaHHHI JeApAH XaMMacH TYTHLU
coxacura afaHaau. Tytuin Macodacuia 3appadaliapHHHT yupallHLIH
3apyp, aMMO eTapiau Japaxaza 3Mac. PeakuusiHHHr OGopuul €xu
6opMac/HK LIapOMTHHH KBAHT Ha3apHsICH KypcaTH6 Gepaiu.

XVIL3. KHMEBHA KHHETHKA NPHHLUHUNINAPH

KuméBuii peakUMsiHHHT ACOCHH NpHHUMMIApH (MocTyJaaTaapH)
KyHujgarnaapaup:

— MHKPOCKOMHK KaHTapJHK NpHHUMNH €KH, Ooulkaya adtraHaa,
mydaccan (detasb) MyB0o3aHaT MPUHUHUIH,

— KBa3suCTallHOHAp KOHUeHTpalUusnap NPUHUHMDH.

BupdHYM NpHHUMI: MyBO3aHaTAa TYFPH (—-) Ba TecKapH (<)
?arapnmnapﬂnﬂr Te3/JUKAaPH TEHTAUP. By NpHHLKI TYFPU Ba TecKapu
HYyHaHWAA MOVIEeKYIAPJAUTH yulaH OpTHK 6ynraH 3/leMeHTap akTJjap-
HHHI GVJHLE 3XTHMOJJIHTH HYK 3KaHJWUTHHH KypcaTalM, MacaJjiad,
TETPas3TH/ KYPFOLIMHHUHT €KH AHOYTHJNEPOKCHAHHHI MapyaJiaHulll
peakuusAnapua:

Pb(CzHs) 4 — Pb+4CoH3,

(CH3)3COOC(CH3)3 — 6CH3 42 CO.

Kypcatuiran peakUWoH CHCTeMasiapla MHMKPOCKONHK KaiTapJuK
NPHHLUMOH GYJHLIHE MYMKHH 3Mac, YyHKH OyHla KaHTap peakUHAHHHT
MOJIEKYJAsipJurH Gell Ba CaKKW3ra TeHr. AMMo GyHaa peakuusiiap
XaKHKaTAaH XaM KeTraHaurd ca6abau yjaap KaTop KeTMa-KeT
3jleMeHTap akTl1apAaH yTaan neb6 TaxMuUH Kujca 6ynanu.

HMKKnHYM NPHHLUXD: peaKLHOH CHCTEMaHHHI HCTAJraH Xap KaHpaii
KHYHK XaXXMHAard cralHoHap KapaéH Oapua TepMOIHHAMHKA
napaMeTpaapuHHHT BaKTra GOFAMK GyaMmacaury Gunan taBcudiaHa-
an. CraunoHap Xapaéunap oxuk CHCTeMajapila OV/HIUH MyMKHH,
MacaJjlaH, peareHiiupHH KaTaJIH3aTOP CHPTHTa KEJTHPHIU TE3JIHTH,
peaKUHsi Te3JIHiFH Ba peakuusi MaXCyJOTJMapuHH Y30KJalWITHPHII
Te3JMrH V3apo TeHr OyJaraHaarH KatajausaTop cHptH O6Vilnab
peareHTJiap OKHMH yTaéTraH cucTeMa

EnuK cucreMajlapaa CTalHOHAP XapaéuJapHUHT GOpHIUM MYMKHH
IMac, aMMO KBa3HCTallHOHap »KapaéHJapHH aMaJ/ra OlMPHII MYMKHH.
Peakuusa xap Oupu y3 Te3nurura sra OyuaradH KarTop 3JjeMeHTap
aKT1aplaH KeTMa-KeT Yrasnrtd, Ae6 Xucobnainuk. lllywra kapa-
MaclaH, GolaHFud MOAAAJADHHHT OXHPTH Moafanapra YTullHaarus
peakUMsiHUHT yMYMH# Te3qurn 6utraaup. Bynpa# 6yauluura ca6ao,
peakuuss OoluNaHraHAaH KeHMH KHCKAa BaKT VyTraHja 3HI CEeKHH
6opaéTraH 3jeMeHTap peaKUUsiHHUHT Te3Jurn OuaaH GearnJaHyBYH
OpaJiHK peareHTJapHHHr (unTepmeduarsaprune) naigo Gyl Ba
capdyaHal Te3JMKNapH TeHrIawub Koraad. By Te3nuk xoxJgarau
HHTEpMeHaTIapHUHT XOCHJ G¥/HLI Te3JHKNapuAaH XKylda KHUHK Ba
yJapHHHT KOHUEHTpalHsIapH Xap Oup 3jleMeHTap akTAa IWyHYAJHK
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CeKHH Yy3arapaauku, OyHAa y MyBo3aHaTra sikuH Gysnaau. Byuna
PEaKUHSAHHHT Te3/IHTH Xap GHP GepuJIraH OHAAa CHCTEMAHWHT Y0AaTU
6usan TYAUK GearuNaHaldu Ba YHUHE aéeaieu xoAariapuza 6omut§
6yamaddu ne6, aiitca Gyaaau.

ByHaa# wapoutaapaa 6yTyH XapaéH YHHHF Te3JIMTHHH 3HT CEKHH
6opyBYM 3jeMeHTap aKT OuJaH JHMHTJAHaAUraH KeasucrayuoHap
)KapaéH 6yau6 Konaan. JHr ceKuH GOpyBYH 3JeMeHTap aKT Wy aKTHUHT
TabuaTHra MoC Xoida amaJra ouiaad, 6ollKa Xamma 3JeMeHTap
aKTJaap 3ca Ma>K6ypuu KBa3MCTaUKMOHAP Te3luKaap GuiaaH Gopaju.
CTauHOHAPJIHKHHHT YPHATHJAMINM y4yH Taja6 KHJIMHafMraH BaKTHH
undykyusn daspu aefivaain. Y WyHUAJHK KHCKa 6YNaJNKH, PeaKUHOH
CHCTEMaHHHT y3rapuliapuiu ce3u6 6yamaiad. Ctaumonap xonataap
(éxH cTalHOHAP KOHLLEHTPALKMsIAP) NPHHUKNH KHHETHK nuctxpepeuun-
an TeHrMaManapHH aareGpauk TeHlJamagap 6usaH y3rapTHpuuIra
HMKOH 6epajH.

Kyn xonnapaa KuMEBHii XapaéHaard XaMMa 3jeMCHTap aktaap-
HHHT KeTMa-KeTJHTH XaKuJa HWOHAPJH MabjyMoraap Oyamaiiau,
IUYHHHT YUYH ocapaén Ogcku4rapu XakKuaa ranupuaany, OyHaa
fGupraiukaa oJMHraH GUp Heya 3JeMeHTap akTJapHH Gockuy 1e6
TyllyHuaaau. KuMméBuil Kapa€HHHHT HaTHMKACH peareHTJapHHUHT
TalIHAMIIKNAAH TallKapd O6eBocuTa peaKUHSAHHHT V3u GHJIaH "XaM
aHHKJaHraHy cababiam, TawHil O60CKHYH Ba peakKUHssi OGOCKHYM
TyllyHYaJapy uuwiaThiaaiun. DBockH4 aramacd KyanaHujaaérraHia
HHMaHH TYIUyHHIU KepakKJurura 3bTH6op OHMaH Kapall JO3HM.

Kyn 6ockuunu peakuusnapaa MOEKYJISAPAUK TYWYyHYacy MabHoOra
ara smMmac.

[eTeporex xapaéHnniapia KBa3uCTalUHOHAPJHK KM TAIUK Il TE3JIUTH
O6uJiaH, éKH peakUus Te3JHryd GujiaH €KW UKKaJdack OWJIaH aHUKJaHAaAH.
['omoreH xkapaénnapaa, siXild apajaliTipub Typuarania, KBasucra-
UHoHApJHK (aKaTruHa peakUdsl Te3Juru OGuJaH aHMKJdHaIH.

XVIl.4. MYBO3AHAT KOHCTAHTACH BA PEAKILHA TE3JIHI'H
KOHCTAHTAJIAPH OPACHIATH MYHOCABAT

Aiitunranaapra O6HHOAH, FOMOreH 3JeMeHTap peaKUHsiHHHT Co-
JUINTHPMA Te3JHrHHH v=dc/df Kypununimmaa wudonanall Jo3UM

(TprH peakuusifa dc<<0 KaHJIHTHHH TabKUANAG JTamu3). I'omoreH
Ba Kyn rereporeH cucteMajapia Oup TOMOHJAMa 3JjleMeHTap
peakLusiIapHAHT Te3JHTHHH

o=H(B,]"(B,] (XVIL7)

KYpHHHIIMAArH TeHrJamajap OuJad mbonanananu (k—peaKLum
Te3JIHTH KOHCTAaHTacH).

23,—|—Bg._Bg 3jeMeHTap peakuusaHu Kypu6 uHKamu3. Muk-

POCKOMHK Kamapnux NPUHLMAHIra GHHOAH MYBO3aHAT XoJaTHAA U=
=y 6yaanu. ByHra TYFpH Ba TeckapH peakuusinapuuur (XVIIL.7) tenr-
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Aamacupard udonanapuun Kyiub, k[B]" [By™ = k{B,® nu ona-
Mu3; 6yunan ki/ke = [By]*/[B\]"[BJ™.

Ly peakuusiHHHr TePMOIHHAMHK MyBO3aHaT KOHcTaHTacH K,
=[B,)*/[B\]" [B,]"” éku K,..=[Bs}/[B/]’[B,). Comnanawrupui yuys
aKTHBJIMKJIApHH KOHUEHTpalusapra TeHr Ae6 onaMu3.

KuHeTnk Ba TepMoaHHaMKK ycyaJap Guaan HdojanaHrad MyBo3a-
HaT KOHCTaHTajJapH Oup Xua OGYIHLIH YYYyH n =2, nz—ns-—l ae6
Ka6ya KuJMll Kepak. DyHnmaH, 3JeMeHTap KHMEBHH peaKUHSAHHHT
MyBO3aHAT KOHCTAHTACH, peareHTJIapHUHI AapaXkacHAa CTeXHOMEeTPHK
Ko3dpuuuentTaap 6yiraH KoHUEHTpaUMsAap OpKain HdogasaHulin
KeqH6 4YHKadH. DNeMeHTap peaKUMSAHHHT MyBO3aHAT KOHCTaHTaCH
TYFPH Ba Teckapu PeaKUusAnap Te3NHK KOHCTaHTa/Ia PHHHHT HucGaTHra
TEHT: ,

— -
k/k (XVILS8)

Kuyn =

(XVII 8) MyHoca6aT MypaKkal peakuussap XO1HAa XaM TYFpHJH-
THHH -KypaMH3. MyBo3aHaT KOHCTaHTacH

Kys = [B,1%/1B," [B,]" (XVIL9)

ra TeHr 6yaraH viB; 4+ vaBa=v,B, peakuus Kyiiugars Kerma-Ker
3JeMeHTap akTaapaaH yTaiu AelJHK:

k 2 .
m By 4 n2B2 7:=;——' n;Ba+n4B42:-:=t nsBs + neBs %5:» ..npB,
6

MyBosanat xonataa k(B)" [Bj]? = k{By*[BJ";

k{B3* [B,]* = k{By*[Bd™; kdBy*[BJ* = kdB,]".

By cucreMala GHp XuJl peareHTNap opacHja TYFPH Ba TeCKapH
peaKUMsilapHHHT Te3JHKJIapH XaM Xy(]T-XKypT Xoiaa y3apo TEHTRHP.
YnapHu, €3uAraH TeHIVIHKJIapAaH HHFHHAM OJHHAéTraHla HYKOTHO,
KyAHaruHH TOMaMH3: ‘

ky(B,]" [By]? = kB,I"”
Ba

-
k

Kuys = [B,I"/1B,]" [len’—k/ke k/ (XVIIL10)

MyBosanar koHcrantanapuuuar (XVIL.10) Ba (XVIL9) kypu-
HHUIJATH é3uaMILIapy GHTTa CyMMap peakUHsIHHHT Y3Hra TerMuuid
6§16, ynap CTEXHOMETPHK KO3(OHUHEHTIAp v; Ba peareHT/iapHHUHT
MOJbJap COHH n; opKaJdu HpomananraHiup. IOkopuna afTHaranmexk,
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yarapuil napa)acH HKKaJa Xoufa XaM 6up xuaaup. Hemak, ki/ks
Huc6at (XVIL.10) mysosanat yuyH xaMm, (XVI1.9) myBosanar yuyH
xaM Tyrpumup. (XVIL10) TeHrJamaHu WHTepMeAHATNAaPHHHT KOH-
HeHTpaluAiapd peareHTJapHHHT KOHUEHTpaumsiapura HucGaTaH
KHUHK 6YJiran Ba cralluoHap Xonat Te3 YpHaTHJAAAHraH lapoMT/iapaa
KyJanaml MyMKHHJHTH KypcaTHirad. 3aHXHp peakuussap Oy Ta-
Aabaapra OyHcyHMaMH. . )

(XVI1.10) Tenrsiama 6Vituya TeCKapH pPeaKUHSHHHT Te3JHTHHH
aHHKJall MYBO3aHAT KOHCTAHTACHHH OHJHMIUHM Tajab KHJAAOH.
MacanaHd, A moaaanuHr B ra aiinannil aneMeHTap peakUHsiCH HKKH
iyn 6unaH GOPHILH MYMKHH: :

9A = 2B _ - ' (a)
24 = AB + B 4 (6)

(a) Ba (6) TYFpPH peakUMSVIADHHUHT Te3JHUKJapH Ba Te3JHK
KOHCTaHTanapu Oup xuauup: BR[AP. Jlekun Teckapu peakuusiiap-
HHHT TeCHLUUH Te3JHKAapH TypJaHYalup: ,
0,=Fk[B]? Ba 0,=FE{AB]B]. MyBo3aHaT KOHCT@QHT4CHHH TEPMOIH-
HaMHK Xucob6Jall HaTHXAaCH peaKUUSTHUHT Y €éKH Oy Hya 6uian 6opalu
ne6 KuaraH ¢apasumusra GoraMK -3Mac, K, , HHHT XaKHKHil
KHAMaTHHH ¢akaT fegocuTa ynualunap opKa/iy aHHKJAL MYMKHH.

(XVI1.8) tenrnamara 6unoan &/k Ky, nuc6at 1 ra reur. By Huc6ar-
HUHF 6aXXapH/Mac/Mrd peakUHsIHUHI GOpHIUKM XaKHAard pUKPHUMH3-
HUHT HOTYFDH 3KaHJHIHHH KypcaTajiM. _ .

Kyn BakT zaBoMuia ra3cMMoH ioa OuJiaH BOROPOAHMHI V3apo
TabCHPUAA GOPYBUH peaKlUusiHH 3jeMeHTap peakuus ae6 xucobaaG,

Hs + I» = 2HI tenrnama 6Gusnan udonanauran. By peaxuﬁﬂﬂnﬂr

te3qurd v = k[Hof[l2] tenrnama 6unan udonananran. Ammo 556—
781 K opanuruga kypcatuaraH HucGatHuar 1,2 nan 0,9 raua
kamaiuiun 1967 fiuny Kafla KuJanHrai. ByHaan peakuHsiHHHT 60CKHY
6ujaH GOpHLIM XaKHIa XyJoca KuiuHrai. BeeocHta ¢orokuméBuii
yauawaap acocaa PeakUHsHUHT Kyiinaard 60CKyunapu ypHaTHATaH:

I %:zQI‘"Ba 2I+H2.ki—>2HI (0y 6ockuu OHTTa €KH HKKHTA
5/eMeHTap aKT OpKa/JH GOopuli¥ MyMKHH). By TeHrnamanapHuur

. GMpHHYHCH MyBo3aHaT KoHCTaHTacH K\, = [11/[1z] ra Tenr 6yarau
HOLHMHT AHCCOUMJMAHHW TeHrnamacuaup. MKkuuHuu 3snemenrap 6oc-
' KHYHHHT Teanauru v = kgI]* [Hz]. AMMO MyBO3aHaT TeHrsiamacHaaH

[17] = Ky [l5] 5Kanaury kenu6 unkaiu, AeMak: v = kyKyuys  [Hel

[12] = k[H2} [I2]. 4 )

lllynnait Kuau6, MKKH GocKH4AaH HGopat. 6yauiiMra KapaMacaat,
HI uunr xocus 6yiHin peakuusicH aBBaJ yhaaranaek Gup GOCKHUIH
ne6 udonananca 6§1anu, GyHaa yMyMHH Te3THK KOHCTaHTACH HOIHHHT
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AMCCOLHIaHAIN MYBO3aHAT KOHCTAHTACH OUJIaH PeaKUUSTHHHT HKKHHYH
6OoCKHYH Te3/JHK KOHCTAHTACHHHUHI KynailiTMacura TeHr. AMMo pean
XKapaéHia peakuus -6up Gockuuaa Gopmaiau.

AftTairannapiaaH Wy Keau6 YuKaAuKy, ¢ (! ) GYHKUHSACHHH TOMHIU
3/eMeHTap peaKUUSTAPDHUHT KeTMa-KeTJIMIHHH YpraHuliHH TaJuaab
KHJalK. by KeTMa-KeT/JMKHH peaKUHSHHHT MeXxaHH3MH 1e6 aTasaaiu.
Arap y HomabayM 6yjca, roMoreH Ba aiipuM reTeporeH peakumus-
JAPHHHT Te3JIHKJ/apHHU o

vo= ke e (XVIL.7a)

KypuHHUIla Hponanalll MyMKuH, Oy epaa peakuusiaa’ yayanaérran
KOHLEHTpAllMANaPHHHT JapaXxa KypcaTKutmapu IMIUPHK 6yJ1a11u Ba
‘peakuusi MeXaHW3MHHH Hdoaa 3TMalaH.

By KypcaTKuuJapHH peakyuaiapruHe raprubrapu NeAHNATH.
Yaap OGyTyH Ba Kacp COH XaMmZAa Houra TeHI OVJHIIH MYyMKHH.
Mypakka6 peakuuanapia ynap' onatia CTeXHOMETPHK Ko3dduuH-
eHTJIapra TeHT 3Mac, JekKuH Hdojaaanral peakuusiaa HI HHHT Xocua
6yauim, yuby xycycuit Xonjaa TacofndaH TeHr. k 1poNopIHOHAIHK
KO3 HILMEHTHHH - Te3AUK KOHCTanracu Aeduaanu (ywby Xxouapa 6y
V=const 6ynaranpard coaMWITUPMA KOHCTAHTaAHpP). Te3auxk Kow-
cTanTacu Konuenrpayuarap 6bupea. renz 6frcanbasu peakyusanune
Tezauzuea rewe. TYrpu peakuusana v = ——dc/dt. lynnai Kuau6

—dC/dt = kcg CZ s (XV”.] l)

nupdepeHunan TeHrsaMand onamu3, yuu Kyuuaw XVIL1 kucmaa
KVHAWJrai MacaJiajiapHd e4ulira HMKoH Oepajd. '

K, m, n... KOHCTaHTaJlapHU KUHETUK napamerpiap Ae6 artananu.
(XVIL.11) TeHrnamMa roMmoreH peakuussiapaa TabCHpJaallaéTraH KOH-
LHeHTpaUHAJapHU XaxKMHH TaBcuuaiau. Y6y TeHriaMaHHHT Y3H .
rerepored peakUHAJapAa TabCcHpPJAAlIaéTraH CHPTJApPHH aHWHKJAHIH,
YyHKH TabCupJaliaéTraik 3appadajlapHHHI COHH CHPTAAry Iy
3appauanap 6Gopu6 TywaauraH 6yl KOHJAapHHHT COHHra GOFJHK
6yaagu. Tabecupaairaérran 6yl HKOHJIAPHHHT COHMHH aAcopGuUHoOH
MYyBO3aHATHHHT H{oAalapu €pAlaMHAa peareHTJaPHHHT XaXMui
KOHLUeHTpalUANapuaaH Tonxll Kepak (6yHAa aacopGUHs Te3JHTH
JHMHTIOBYUH 3Mac Ae6 omunamn). (XVILS) Oyaumna mypakka6
peakuus Te3JHrH HGONACHHUHI OJNHMHHLIK | KypcaTHAaAH, YHHHT
MeXaHH3MH eTapJd LZapaxajna aHHK ypraHunraHnup

XVIL5. CTALLHOHAP XOJIATJIAP YCYJIHHHHT KVJIJIAHHIIH
A3or Gelll OKCHAMHUHT
2N205 == 4NO; + 02 (a)
peakuus 6yitnva napunna}mmnun' KYypH6 4MKaMH3.
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By peakilus sAeMeHTap GyauLin, sibHH GHP 6ockuiaa GopuilH
MYMKMH 3Mac, YyHKH MHKDOCKONHK KaHTapJ/HK NMpUHLHNHTA 6unoaH
TECKapH peakUHSHHHT MOJNeKyaspJurd Gelira TeHr GYJHIIH Kepak.
Xynnu my cab6a6ra Kypa 6up BaKTHHHT ¥3ula TYPTTa MoeKya y3apo

tTabeupaawanurad  2NGs = 2NO; + 2NOs 31eMeHTap aKTHUHT

6yauiiy MyMKHH XaM 3Mac. XaTTo rasjapiard yu MoJekyJsp
peakuWsiap XaM JKyla KkaM  GyJjaid (ynapaan  Oupwu:

2NO + Bry; — 2NOBr).

DneMeHTap aKT/lapHUHT KeTMa-KeTVIMTH AXUIHK ACOCAAHTaH Xo1ap-
JaruHa y4laMyH TYKHalMIiapHUHr 6y anumra #ya Kyiuiu kepak. by
XO/Ma KyHHAAarH KeTMa-KeTJIHK aCOC/aHHJalH:

N,Os ’%:» NO; + NO; ©6)

NG5 %:? NO; + NO; (8)

MoHoMoneKyasip GupundH TapTH6au 6yaran (6) Ba (8) peakuus-
Jap MKKH Tapad/aMa 6yi1u6, MyBo3aHaTra Te3na 3puiunianu. Keitut
3ca

NO; + NO; %3 _, NO + Oz + NO; @

peakuHs Gopazm,‘ y 6up Tapadsnama Gockuy 6YAHOG, CeKuH JTalM.
Huxost:

NO + NOs% 5 N,O, == 2NO; @
peakuusa 6opaju. .
(6) Ba (8) peakumsnapaa NO; naiino 6ynaan, (2) peakuns 3ca

NO HH XoCHJ KHJalH, YHHHT V3rapaluy TesJuk Oujaan 2NO:

MOJIeKy/laJapHHHHT XOCHA Gyiuwura onu6 kenamu. Typrra (6) —
(0) peaKuMs/lapHHHT AMFMHIMCH (@) peaKUHACHHH Gepaiu.

IllyHaa# kuaub, (6) Ba (8) aktnapiaaH Keinurd aktiaapaa NOg Ba.

NO; aapuusr kamaiuuin (6) Ba (8) MyBo3aHATJaPHMHI CHJMKHLIH
Xxucobura tyanupunaay. Kedunyanuxk (e) Ba (@) 6up tapadaama

peakuusnapia (2) PpeakUMSIHHHT ceKuH GopuwH tydaiiin NO
KOHLEHTPaUHACHHHHT KaMJurH, (6) Ba (8) Te3 peakuusiap xucoGura

Y3JYKCH3 THKJIaHMO Typaiu, Oy peakuusinap (e) 6yimua NO XocHa

6yanwnay Tabmunaaiay. LyHnar yuyn cicrema NQs; Ba NO Jaap
6yitnua KBasuCTalldOHAD XoaaTAa 6Yyaamu. Yuaa:

 Uno, = 2k[Nz05] — 2N O INOs}— y[NO,INO;]— k,[NOINOs] =

= 2k|[N,O5] — (2k, + k3)[NO,INO,] — £ [NOINQ,} =0
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BYHllaH KBa3uCTallhOHap KOHLUeHTpalusy y4yH:

2kl[N205]

N =
NOs] = <57, F ) (NO;] + #[NOJ

UlyHra yxmaim
UNo = ka[NO:,] [NOy] — £,[NO] [NQz] = 0 .

Ba KBa3HCTallHOHap Komi'empaunﬂ:
[NO] = k{NO3]/ ks
Bup tapadsama 6yaran (2) Ba (d) akriapaa NOq2 Ba NO nap
vy = Ung, + Uno = k3[NOy] [NO3] + £, [NO] [NOs]-= (£5[NO,] + £, [NOJ)[NO;]

yMyMHH Te3JuK OunaH fiykonaau. Byura [NOs;] Ba [NO] napuusr
KBA3MCTALMOHAP KOHLEHTPAUUAIAPHHH KYHHG, KyRHIaTHHH O1aMH3:

ky [N 2k, [NyO;]
vz=(k3[N02]+k4 3 02]) 1[25kk[N02] _
* (2, +'k3) [NO;] + —‘%4—-
2kqk; [N,O5] '
= k [N,O;]

Keatupu6 uvkapu/iaral TeHraama a3or Gelll OKCHAMHHHT MapyaJja-
HULIK 6MPUAYM TapTHOAa GOpHUILKHHU KypcaTalu. XaMMa peaKUHAHHHT
Te3/IMTH CeKHH OopyBuH (2) GockKu4 OusaH GearusaHand, yMyMHH
Te3/HK KOHCTaHTacH 3ca (6), (8) Ba (2) 3nemeHTap aKmapﬂuHr
Te3JHK KOHCTaHTaJlapH opKaJu uorajaHraH.

Kyn xonnapia peakuusjlapHHHI cyMMap Te3JHTHHHHT H(oaaaapH
siHaaa MypakKabGpokK Kypuhuwra 3ra Gyaanm (XVII. 1- xkansaara
KapaHr).

Peaklusi TypnapHHUHT KYNH, MacasiaH ra3apiard 3aHXHp, ra3 Ba
CYIOKJIHKIapAars NoJHMepJaHHII XaMAa NOJIHKOHAeHCATJaHMIL pe-
akuusinapu (XVIIL. 7a) kypuHulIgard KuHeTHK TeHr/naMaiap GujaH
udogasaumaniy.

XVILE. SPHTMAJIAPRATH PEAKULHSJIAP

OpuTManapiard peaKUHAJAaPHHHT ¥3Mra Xoc XyCyCHSITH pea-
FeHT/IaPHHHT 3PUTYBYH OHNaH TabcHpaamuuaaaup (XVIL.2- 6yaum-
Ja TYTHIW COXaCH XaKula KapaHr). lasnappard peakuusiiapiaH
dapkan yrapok 3puTMasapAa KynuHYa HOH peakuusjapu Gopaam,
yJiapra 3pHTYBYHHHHT AH3JEKTPHK CHHTIHPYBUYAHJIHIH Ba IPUTMaHHHT
MOH KyYd Ta'’bCHp KHJIalli. DPHTMaHHHT HOH KyuYd Ty3 3¢dexrrapunu
Kentupu6 uukapanu. DBupaamun 3Q@deKT HOH KYYHHHHT Te3JHK
KOHCTAHTaCHra TAbCHPHHUHT Kynaiuinnaa 6yJaajiu: Te3JHK KOHCTAHTa-
cy OGUp TypJH HOHNAp OpPacHAATH peaKUHsjga OpTajH, Xap TypJH
HOHJIap OpaCHAard peaKUusiia KamMasiiy Ba HOHJap GHJIaH MoJeKyJa-
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Jap opacujaard peakuusiia yarapmaiigu. MkkunaMmum T1y3 3¢dektu
JAeraniaa, 3puTMaHUHT HOH KYUYH OPTHLUH GHJIaH KYUCH3 3JI€KTPOIHTHHHT
AUCCOUMMAHNLI lapa>KaCHHHHT OPTHIUIM HATHXKaCHIa, PeaKIHs Te3/H-
THHMHT KYNalHIK TYWYHHJA[IH.

J13/MeKTPUK CHHTIMpPYBYAHAWK Gup TypJH Ba Xap TYpdd HOHAAp
opacHjparu peakLUHsiHUHT Te3JuUrura Ttabcup Kuaaau (XX 6o06ra
Kapanr). CyBaa xap TypJH HOHJMap opacHZard TYTHLI COXacH o)z ra
AkuH. [asnapaa xam, Typad 3puTyBUHJIapla XaM VTKa3HUIHHHT
HJIOXHCH TONHJraH peaKUHAJAPHUHI KHHETHK MapaMeTpiapH SAKHH
6yau6 unkaau. Bysaa#i peakuusnap HopMaJs peakuHsiiap HOMHHH
onraH. AMMO .rajioreHaJKu/JJlap Ba TPHaJKWJIaMHHJAAp oOpacuiaa
GopyBYH. peaKuusi1ap aJloXuAa cuH¢ra axpathirad (MeHIYyTKuH

peakuusiiapu), macaaan: CoHsl 4 (C2H5)3N—>(C2H5)4NJ. Y6y

pPeaKUHSHHHI TE3JIMTH 3pUTyBYd TabuaTura Kywid OornaHras,
MacajaH, rekcamnjai HutpoGensoara yruuaa tesauk 1,3-10° mapra
opTaiu. .

DPUTYBUHHHHT KYTOJHJIMIA OPTHUIM HAaTHXKacHiaa colbBaT/laHHL
Aapa>aCHHUHT Y3rapuiud GuiaH 6y XoaucaH¥ TYUIYHTUPHII MYMKHH.
TeTpasTHNaMMOHHIHUHT Ty3JapH 3PHTYBYH CyB Oyarasia KywiH
3JEKTPOIUTIAPAKDP, TE€KCaHda YyJap KyYcH3 [JHCCOUHJAAHraH, HHTPO-
GeH3oJ1la 3ca aH4Ya KYNMPOK AuccouunanraH 6yaaan. Juccounnanma-
raH GowlaHFMY MOAAAJAapHUHT ¥3apO 3JEeKTPOCTAaTHK TabCHpJAp
HAaTHKACHJA COJbBAT/IAHHIUHHHI OPTHIUH OHJAH AHCCOLMJIAaHMAraH
GoLNaHFUY MOLAAJNAPHHHT AUCCOLHNAHTAH X01aTra YTHIUH, peakuus-
HHHT OODHLIMHH OCOHJAlUTHPAIH. :

dputMmajapia GopyBun peakuuanapia Kadac 3QPeKTHHHHT KaTT.
axaMuaTu 6op. Arap 3puTMala y3apo Tabcupaalluilira Koaup 6yarax
HMKKH 3appada AKHHJAaLWM6G XKy(dT XOCHJ KHJCA, yAap 3PHTYBUHHHHI
3appavajapi 6unaH Ypaaub Konaiau, AbHH Kadacra TywH6 Koraau.
3appauanapHuHr Kadacaary Xaér Baktu ~3-107'" cek Hu Talukua
Kujaad (rasnapaard TYTHW coXacHha 3ca Oy BAaKT HMKKH Taprubra
kuuukanp). Kadacnaru 3appauvanap opacuaa peakilUsiHHHr Gopuul
3XTHMOJLJIMTH a3 peaKUHs/Aapy WapoHTHra Huc6aTaH aHYa OPTalH.

MonekynasiapHUHT TepMHK Ba (OTOKHMEBHA NMapuajiaHHINH HaTH-
Xacuna OyHaai apa€Haap o304 paAuHKasjap XocHJ Gyauuiu GuaaH
coaup Gynaan. Kyiugarn peakuus 6yiind4a alleTHJN M€POKCHAHHHHT
napyajaHMIUMAA HKKHTA METHJ PaAHKaJH XOocHJ Gyjaanu:

(CH3COO0). —;2CH3COO'—>2CH3‘ + 2COn.

Yaap pexomGrHauusara yupa0, 3TaH MOJIEKYJaCHHH XOCHJ KHJIHILH,
6KH MeTaH Ba AHTH pajfuKaJ XOCHJA KHJIHG, BOLOPOA aTOMMHH Y3HG
OJIMLIM MyMKHH. Arap 3puT™ara XHHOH KywuJjca, Xocua Gynaérra
3TaHHHHT MUKIOPH V3rapmaiau, METAHHHHI MHKIOPH 9Ca KaMasiiH.
By, MeTna paiMKalNaDHHUHT KYN KHCMH Kadacla peKoMGuHalMsiAa-
HHLIra yJTYPHUIMHH, XMHOH OHJIaH 3ca yJnapHHHD (haKaT 3pHTMa
xaxmuja Aupdy3ua xucobura KadacaaH UxuKa€rraHJapuHHHT Tab-
cUpaailiIdiHA OHJAHPaLH.
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(Tes apasawtupradH TakAuplda XaM, paHr/iM HHAHKaTop GHiaH
3pUTMaHU THTPJaéTraHia, PaHTHUHT TapKajadiud 6yitnua 3puTMala
Audpy3usa ceKHH GOPHILMHH KYDHIU MYMKHH).

XVIL7. KHCJIOTA-ACOC KATAJIH3H

Kucnora-acoc KaTaJu3H MYXMTHHHT KHCJQTAJHJHIHIE - GOFJIHK

6yJran roMoren peakuusapHH Tesjsamtupand. Kuciaoranap gakar
FHAPOKCOHHA HOHJapH 3Mac, 6aJiku NPOTOHHHHT -JoHOpAapH Gyna
olaJHraH 3appadajiap 3KaHJHMIH, HIDKOpJap 3ca, NPOTOHHHHT
akuentopaapu 3Kkawinuru Kypcatuaran (XIII 6o6Gmaru bBpencren
cXeMacura Kapaer). . .
- Hlynra yxmam, Jlpiowc cxemacH OyAHYa HIIKOpPJAp 3/M€KTPOH-
JaPHHHT AOHOPH 6Y/H6, TaKCHMJIaHMaraH 3/IeKTPOH Xy(Taapura sra
6yaran Hykaeopuan 3appanapaup (X—, OH—, RO™, O, N, §), -
KMCOTajllap 3Ca, IEKTPOHNAPHUHT akuentTopH Gyau6, 3jekTpodpuib
3appauanapaup. By cxema G6yiuua yriepoa Ba MNPOTOH Ky4iH
Kucaorajnapiaup.

TuapoKconnit Ba THAPOKCHJ HOHJapu GuiaH GopraH KaTajln3HH
Jauza xoc (cneuuuk), Gowika Kucjaoradap Ba HUIKopaap Guaax
6yaraH KaTaJM3HH 3ca ymymud aednnaiu.

A El—zB 3JeMeHTap peaKUHSHHHT y3Hra XOC KaTaJH3HHHHT KOHY-
2
HUATJaPUHH Kypu6  uukamud. Karaausatop  HIUITHPOKHCH3

(XVIIL.10) tenrnamara Gunoan K,,,=ki/ky=[B]/[A]. Kartaausa-
TOp HWTHPOKHAA PeakUHs 3/eMeHTap aKT/iap opkaau Gopaiu:

A+H+:}§_-=PAH+%5===B+ H*.
6

4

- KBasucraudoHapauk wapontuaa AHT uHTepMeaMaTHHHHT XOCHJ
OyJIHLI TE3JHTH :

Uyt = kAl [HT] — &, [AH] — k5 [AHT] 4 k4 [B] (H*] =0

ra TeHr GynaiH.

ky[A] [HY] + kg [B] [HT]

Byupan: [AH¥] = =2

y [AH7] P
AH' wuHTepMenMaTHHHHI peaKLUMsi MaXCy/OTJapura aisiaHul

K8a3ucCTAyuoHap XapaéHUHUHT Te3JMrH KyHHJarura TeHr: .

KeJaH6 YHKalu.

vg = kg [AHT] — kg [B] [HT] = 0.
By epra [AH*] uuHr KuiiMaTuHH KYin6, KyAnAarHHY ONAaMH3:

o kska A} [HT] + kgl [B] [HT)
B ky + kg

— kg[B] [HT] =0
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Ymymuit maxpaxra keatupu6, [H*] Ba k4 Ba ks JapHuHr
AHFHHAMCHIa KHCKapTHpraHiaH cyHr MyBosdaHaT (Huc6aT)Hd Tomna-
MHU3: ’ :

[B]/[A]l = ks - ks/ki - ke = Kyya-

MyBo3anaTHHHI HdoJacHra KaTaJH3aTOPHHHT KOHLEHTPaLMsCH
kupmaiign. Kataausatop ¢akar peaKUHSIHUHI Te3JHTHFa Ta’bCHP
KHJING, MyBO3aHATHHHI CHJIXKHIIHTA TabCHP KHJMaraHJMra cabab.u,
ki [ ke = kaks/kake OYHILIN Kepak.

llynaai Kuau6, GumMonexyasip (Kataau3aTopHH XHcobra oyiranaa)
3JleMeHTap peaKUHs MOHOMOJIEKYJIsIp KabH, yUMOJIeKynsp peaklus 3ca
(6ynna Xam KaTtaJd3aTODHH XHcoOra oaraHia) GHMOJEKYJsip Kabu
6opaiu. Yaura xoc (crneludHK) KMCAOTA-aCOC KATAAH3U LIAPOUTIaPH-
Ja YpuUH ajaMalUMHHLI, paleMH3audst (WaKapKaMHLWHKUHT HHBEPCHH-
cu 270- 6eT), Mypakka6 3¢HPHUHT THAPOMM3H peakunsaaapm (276- 6er)
6opaau. ’ '

Vaura xoc kaTaau3 3appavyasapHMHT aJMalUHHHII Te3JUTrHra
ce3auNapad TabCHP KuJalu. Arap aueTOHHHHI cyBJalW 3pHTMacHra
D20 éxkn H,O' apanawrtupuica, 3appayanapHHHT a/MaliHHHLIH
HaTHKacHAa CyB Ba alleTod ypracuaa D sa H, éku O'® a O'® napuunr
MyBO3aHaT HHCGaTH Kapop Tonaiu. AueToH Ba CyB XyAa KyTGaw
CYIOKJIMK/Iap Ba MyCTaXKaM CO/IbBAT KOMILJIEKCJIaPUHU XOCHJ KHJ1aH:

H/O\H.‘.(")...H‘/O\H
:>oco<: .

HsC” \CHj

KoMn/ekclapHHHT MYCTAaXKaMJHTH aJMAlHHULIrE TYCKHHJHK
KuJaau: sipuMmaimatimHi gaspy 1—10 xadranu TallKHA KHJIAAH.
10-2 M NaOH éxu HCIl musr kywuauun O'® wuur O'S ra sipum
ajMallvHMIL JaBPHHH Va6 GyaMalianraH KHYHK BaKTrada, D HMHT
H ra anmamuuuimen sca 1 coatrada KHckapTupanu. AJMallUHHHL
Te3JHIH KHCA0Ta KOHUEHTpPalLMsicHTa NponopluioHaa 6yan@, Goluka
KaTHOH €KH aHHOHJIapHHHT TaGuaTura GOFIHK GyJaMaiiH.

YMyMu#i KaTaju3ra MHCON TapHKacHaa [AHCNPONOPUHAIAHHLI

peakuusicuuu Keatupuwl Mymkuu: ClIO~ 4 ClIO™ — Cl~ 4 CIOg, .
CyBcu3 sputManapia 6y peakuusi GopMailaH (€KH XKyla CEKHH
6opaau), cyela 3ca GOFJIapHHHT XOCHJ GY/H UM Ba Y3HJHLIH Tydaiau
peakuus Te3 6opaju: .

clo- Clor

I'

o}

N\
H H —— H0

_ o)
' él- cl-
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XVILS. KHHETHK 3I'PH YH3HKJIAP BA YJIAPHH MATEMATHK
HOORAJIALL

KHHeTHK 3rpd YH3HKJap TaHIa6 OIHHFaH peareHT KOHUEHTpalusi-
CHHH DEaKUHSTHHHT JaBOMHHJHIHIAAH TaXpubala TONHAraH GOFJIHK-
aukaapuin udonanaiau [(XVIL1) TtenrmaMara kapaur]. Yaap *
KypuHHuiH Oyfinda cesuaapin ¢apkaanaan (XVIIL.1- pacM), Jekun

a ] g ’ ']
[+ I3 .

e 4 c Ac
! 4t ? : At

¢ t 3

XVIL 1- pacu. Peakunn mapaéunaa GowaanFud MOAAANAPAAH GHPH KOHUCHTPALMACH-
. HHHT y3rapuin:

@ ~—~ HOKATAJHTHK B2 KATANNTHK Peakunanap; 6 — aBTOKATAIMTHK PeaKUns; 8 — NopTAall GxaH GOPYBHUH peakums.

yaapHuHr kynuuaurd (XVIL7, a) kypunumigaru tenrnamasap Gunan
HponanaHuly MyMKHH. KuHeTuk srpujapra xap O6up HyKTada
YTKa3uAraH ypHHManap peakuusi Te3aurHHH v = Ac/At ndonanaiau
(TYFpu peakuusiiapaa A¢<<0). Peakuust Te3JHUTHHHHI BaKT YTHIIH
6usan ysrapuiii KypuHH6 Typubau. lasnapaa €éku spuTMagapia
6opyBYHM KaTaJUTHK pPeaKLHAJaPHUHT KHHETHK 3STPH 4YH3HKJapH
3KCNOHeHIHad (yHKUHANap OuaaH udomasaHUIIH MYMKHH, JeKUH
ynap Mypakka® KypuHHIUra sra 6ynanu.

Mypakka6 peakUnsnap 6up BaKTHUHT ¥3HAa 60pyBuH (napaJied),
KeTMa-KeT Ba V¥3apo TabCUPJallyBYH (CONMpPSAXKEHHbie) KaTaJMTHK
peakuvsiiapra 6YaunHann. KatanuTuk peakUusilapHH, XyIAH 3aHXHP
peakuuanapu KaGH, HHIYKUHSI JaBPH Ba aKTHB 3appayajapHHHL
HaB6aTnalu6 aJMalllMHHIUM GHiaH GOpyBYH KeTMa-KeT peakUMs/iap
ne6 kapaca O6ynagH. ToMmoreH peakUHA/NIaPHHHT XHJAMa-XHJJIHTH
- Tyalnu, yJapHUHT Te3NUKJapHHHHI udoaanapd XaM TypJaHyaiudp
(XVII.1- xagBan).

XVIIL. 1- xadean. KHHETHK TeHIrJaManapra MHCOJLIAp

Peakuus 2:;:::: Kuneruk renrnama
i ©2 3
BupuHun I 812
CH3COCH3 - COp+CoH+H, &xn g
‘ MKKMHYH 1+ky/ k3[B]
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1 2 3
(ra3 .xonatuaa) (XVIIL. 13- 6§51mm)
CH,
~CH3—CH=CH,
C 2—CH2
{ras xonaruna)
CO(CH»COOH), » CO(CH3)3+2C0O, Bug::qn . Ky [312
MKKMHYM v= 1+kyp/ k3(B]
(3pnT™Mana) (XVIIL. 13- 6yaum)
H,+J, -+ 2H] HKKHHUM de
2 2. v=—_r=kcy cp
(ra3s xonatuna) (XVIL 4- 6§anm).
H3CO0C Hg+NaOH - _ dc_k
H3co3Na+c2H50H ST A ‘B
(3¢up Ba mwKOpHUHr Gup-Gupura connwm- (XIX. 2- 6ynum).
THpapau MUKAOpMAArd 3purMmazna Gopaau)
N,05 = 4NO+05 Bupunan oS s
dt
(ras xonaruaa) XVIL. 5- 6§anm
Cy2H30)+H0 » CgHyo046+ o=—9_ic
WaxKapKaMuil NTIOK03a dt
+CeH120¢ XIX. 1- 6ynum
¢pyxTo3a -
(apuT™ana)
H,+B 2HB Bup d kicy cla
+Bry r . “de B
2*Brp v HBr 2Bry
(ras xomatuna) 1+ kZCHBr
cBl‘z

A}

XVIL9. PEAKLLUS TAPTHBHHH AHHKJIAWU

DneMeHTap peakUMA/JapHHHI HHcOaTaH CcolAa XonaTjapuia €KH
peaKUHsi Te3NuTHHH Gearu/oBud GocKuuaap MabayM 6yarad Xonaap-
Ja peaKUusi TAPTHOH YHHHT MOJIeKyJsipaHrura TeHr 6yaanu. Ymymas
olraHja sca, peaxunﬂ 'rapm6nnu aHHK/IaWHHHT KaTop yCyJ1apu

Manyn
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6orauKAurH OyAnHuya oIHHraH HaTHXKajaap (apa3 KMAras TaprHGJH
peakuusJap KoHCTaHTaJapH wudonanrapura Kyiuaagn. Xucobaa6
YHKMJTaH KOHCTAHTAaHHHT KHiiMaTH y3rapMacra fIKHH GYJIraH TeHrJa-
MacdH TaHnab olHHalH.

II. Tpaduk ycyiuna xamma peareHTJapHHHr GHp XuJa co Goul-
JaHFHY KOHUeHTpauusiiapuna 1/c éku 1/c% uuur Bakrra GOFIUKJIHTH
udonananaau. Arap 6oraaHuiIap TYFPH Yu3HKIM G§ica, peakiuaaap
XVIIL.10- 6yauMaary teHraamanap Gullan udonanaHaiu.

III. ¢, = cox (6y epAa peakuuara KHpHIIMAraH KHCM x<
<< 1) 6yaran xonaaru {, BakT 6Vituua peakuust TapTuOn aHHKJAHAAH.
XaMMa peareHT/IapHHHI GUp XHJ GOLLIaHFUY Co KOHIEHTpalUAAapHaa:

t, = co_"(xl_" — 1) /k(n — 1) = Ac l"". ;
By udonanu norapu¢pmiaraHiaH cyHr Kyduaars oJIMHaIM:
-I~gtx = I1gA + (1 — n)lge,.
Co HHHT UKKH KHiMaTuaa /., H4 ya4ab, peakUusi TApTHOH TONMHAAAM:
’
1 — —Ii(f’i{ti)— (XVII.12)
lg(co/cy)

(XVII.12) tenrnaMann GupuHYH TapTHOIH peaKUHsijlapra KyJJjail
2,303 1
7 1g(1/x) .

IV. Peakuusiuuur OouliaHFHY Te3aurd Gyitnua. KoHueHTpauus-
JApHUHT BaKT 6YiiHua 6OFIHK/IMK rpadukjapu Tysuiaau Ba 2—3 Ta
arpuiapra ypuHMaJjap yTka3ub, XaMMa peareHTJapHHHr GHp XuA
6olIIaHFHY KOHLEHTpPAlUKrsAJiapHAa BaKTHHHT GHP OHHlAru peaKuus-

HHHT TE€3JMIH aHUKJaHalW. v, = kc} Ba v, = kcj Ae6 dapa3 Kunah-

AnK. Te3anuxkHuHr OGHp HGPONACHHH HUKKHHYHCHTZ O6YAHO, Te3JHK
KOHCTaHTacH AYKOTHJIAAH Ba OJHHraH MyHoca6aTHH JorapHdpmaab
n Ba k Nap TONHJAlH.

By ycyl XxamMa KoMmoHeHT/ap GyitiHua cyumap TapTubnu 6epa11u
BuTTa peareHTAaH TallKapH, KOITaH XaMMa PeareHTJapHHHT OPTHKYA
KOHUeHTpalusiiaphaa TaxXxpubaHu KadATapub, peakuuss BaKTHAA
OPTHKYa MHKIODAa OJWHTaH peareHTJiap KOHUEHTpaUusnapH yarap-
Maunn neraH ¢apa3 OHaaH loKopuaars xucobaap 6axcapunaau. Uly
Ays GunaH KHUMK KOHLEHTpallusilaru peareHtaap 6yiinya HaB6aTMa-
HaB6aT peakUHsJApHHHI TapTHOH TONMHJALH.

V. PeareHTaapHuHr HHCOWH KOHUeHTpaUusiiapu 6Viiuua. By ycya
MabHOCH O¥iiMua xyanu OyHAaH aBBaird ycynara yxwaiau, dakar
xucobnap GeBocHTa HMCOWH KOHUEHTpaUHANAp ri = Ci/cs OuaaH
GakapHaaiH.

Arap KoHleHTpauusjap TaXpuba 6ouwma aH4Ya CeKHH y3rapca:

MYMKHH 3Mac. ByHaad peakuusnapia f{, =
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(6yHHHT yUyH 3Ca yJIap KHYHK 6y.nuum KepakK), yHAa OXHPTH yCyJ 3HT
AIXIUW HaTHXKajlapHu OGepalu, UYYHKH peakuus 6olinaa  Maxcy-
JOTJapHHHT XOCHJ Oysiuiun TydaiH TOPMO3NAHHII JKyAa KHYHK
6ynaad. AMMO KMUYMK KOHUEHTpaluWsap Ba BaKrJ1apia sAXWHd
4HAJHTHK aHHKJIMK TaJga6 KuaunHaiau. DyHaal aHHMKJIHKKA 3/€KTpo-
KMMEBH I EKH CIeKTPOKHMEBHI Ba CIeKTPOPH3HKABHH Yiualwrap opKa-
Jp 3puHllca 6yaanH.

XVIL.10. BHPHHYHY BA HKKHH4YU TAPTHUBJIH PEAKLHAJIAP
TE3JNIHKJAPHHHHT KOHCTAHTAJIAPHHHU XHCOBJIALI

PeakUusiHMHI Te3JIMK KOHCTAHTAaCH Ta'bCHpJaluaéTraH Moada-
JapHHHT TabuaTHra, XapopaTtra, Kataju3aTOPHHHT HLITHPOKHra Ba
YHHHT KOHLEHTPalUMsCHTra, WYHHHIAEK 3DHTMajnapia 3PHTYBUYHHHHT
tabuaTHra xaM GOFJIHK 6yaub, Typ/u peakUHsiJapHH TaBCHAaHAUraH
KaTTaJauKAUuP.

PeakuusinapHHHr Te3/MK KOHCTaHTaJapH Taxpubaga OIHHraH
HAaTHXKaJ/ap OpPKaJH KHHETHK TeHIJaMaJjap épaamuia xucobJjaHald.
Bupuutm TapTHO/IH PeakUHsIap y4yH KHHETHK TeHI/1aMa — dc/dt =

= k¢ KYpHHHIITa 3ra.

Bynnanu:
L f
- S de/c = S kdl Ba.
[ tl
. k=1[2,308/(t, — 1))lig(c,/cy) , (BakT™').
=06 =cylg=1t cg=c 6yaran

XyCYCHH X0/ YUYYH KyHHIArHHH OJaMH3:

2,3 )

k=
tgc

(BakT™') (XVII.l3j

Bupunus TapTHOAH PeaKUHSHHHT T€3/IHK KOHCTAHTACH KOHLEHTpa-
uusanapuy udonaall ycynura 60FIHK 3Macaurd KypHHHG TYPHOIH.

HKKuHuM TapTHOaM peakuusiiap yuyH —dc/dt = kc,Cp

BolusaHFiy MOJIbJaap COHHHH @ Ba b J1ap OpKaJH, t BAKTAAaH KeHHH
YJapHHHT MOJbJap COHHHHHI KaMaHHIUMHKH X OpKaJu Genarunag,

=(a—x)/V,cg= (b —x)/V;, dc = —dx/V
JapHH uMKapamu3, 6y epia V — peakuuoH apajalimMa XaXMH.

Yupa —dc/dt = —IV . dx/dt 6ynanun Ba KMHETHK TeHrjama

dx/dt = k(a — x) (b — x)V

KypuHulira sra 6yaanu.
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Y3arapysunnapHu asoxuaa akpatn6 Ba 3HT coala Kacphapra
éfiranaaH KeiHH KyHHJAATHHH OJlaMH3:

x [ 2
i (a—x) = = éo a

_2308V. (a—x)b ~ _ .
b=y e e (BaKT™' - KonyenTpayan™')  (XVIL14)

¢4 = €y = ¢ OyJaraH Xycycuii xonaa HKKHHYH TapTHO/IN peaKlusi-
JapHHHT KHHETHK TeHrnamalapu —dc/dt = kc* kypunawnn KaGya
Kuaaau; 6yHnan ¢ = 0 AaH ¢ rava Ba co AaH ¢ raya 6yaraH yerapa-
Japja HHTerpajfiaraHjiaH KeluH:

k= % (co — ¢)/cgc (8aKT™' - KonyenTpayus=") (XVIL.15)

\

(XVIL.14) Ba (XVII.15) tenrnamanapnan Kj’fpuﬂuumlla HKKHHYH
TapTHOMH PeaKLysa Te3JAHK KOHCTAHTACHHHHT KHHAMaTH KOHueH'rpauuﬂ-
HH udonanall ycyaura GOFJIHK 3KaH.

BoulaHFuuy MoAda KOHUEHTPAUUSICHHHHT HKKH MapTa Kamaluliuu
BAKTH peaklysi Te3/JUIHHH TaBCHGUIAll YUYH KaTTa aXaMusaTra sra (6y
t,/; BaKTHH SIDHM aXpaJ/iHil BAKTH €KH peakUWsSIHHHT SPHM AaBpH
nAeiunaan). (XVIL13) :sa (XVIL.15) TteHrnamasapnard . ¢ -ypuura
co/2 HM KYi#lu6, KyinaarujiapHu oJaMH3:

- GHPHHYH TapTHG/M peaklust YuyH £,y = 2"'203 1g2 =O—':g (XVII.16)

(XVIL17)

HKKMHYY TApTHOJH peakuus YUy {, =_klc—
0

BupuHuH TapTHOAM PeaKilMAHUHI APHM aXKpaJIiil BAKTH TabCHpJa-
IaéTraH MOAJAAHHHT GOlJIAHFMY KOHLEHTpPAlUMSICH ¢p ra OOFJHK
IMacC/HIH, HKKHHYH TapTHOGAH peaklUusi YUyH 3Ca, Cyp= Cg=
= ¢o.6ysranja, co ra Teckapu nponopuuonas skanmru- (XVI1.16) Ba
(XV11.17) Ttenrnamanapnasn keau6 uuxanu. llynra GuHoan alipum
peakuMsaNapHUHF TapTHOAapH (apKJIaHalH.

XVIL.11. CHHTE3 HATH)KACHZA OJIHHFAH ACOCHA MOJAA MHKI OPH

CHHTEe3 HaTHXKachla OJIMHMIUM Kepak GyJaraH Mojmara acocki
moaa aAe6 aituaaan. ACocHit MoLIa MypaKKal peaKIHsl MaXCyJaoTa-
PHHHHF GHPOH GHD KHCMHHHM TaUIKHJ KHJAMH.

Acocuit Mmopaanu xaigamr (VII 606), skcrpakuusinawn (X1 606),
KoMmnaekcaapra ytkasum (XII 606) ycynnapu 6unaun éku snextpo-
KUMEBUI KapaéHnapaa axpatub oJWIL KHAMH Macaaaadp. EHnama
Maxcysioraaphy KadTa uuwaiu xam anya KuAnHaup. LyHunr yuyn

) ~ - : ,
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peakUMOH apaJsallMaja acOCHH MOAJNAaHHHT
MHKAOPH OpTHO GopaérraH 6yJca xapaéHHH
JaBOM ITTHPHIU Kepak.

Acocuii monzand Gapkapop ze6 ¢apas
KHJIHO6, 6HpPHHYH TapTHO/IH GHP TapadJama
peaKuusilapAaH TallKuJl TOATaH 3HI COALA
HKKH GOCKHUYJIH KapaéHHH KypuO UHKaMH3.
XVI1.2- pacMaaH  KypHHHIIMYA,  acOCHii
B MonnaHuHr pearentiap apajaliMaCHAarH
MHKAOPH {p max BAKTAA 3HT 10KOpH Gynaim.
lHly onaa peakuusiHM TYXTaTHLI MaKcaAra
MyBobukAMp. DByHra spuluit y4yH pe-
akropra OolllaHFMY MOAJAaHH GOFJIOBYH
MOAJAa KHPUTHIN EKH XapOpaTHH KEeCKHH
nacadTHpHH Kepak.

Tanab KHIHHraH OHHH KyAHaaruda aHuK-
JaHaad. PeaKunsiHd KerMa-keT coaup 6yna-
JuraH 3JeMeHTap akTiap KYpHHHIIHAA KeJ-
THPaMH3:

I.AM . Bsa2 BR_,

B

8,mo¢’ t

P N—

XVII. 2- pacu. Kairmac aae-

MenTap Gockmunapra sra

GyaraH KeTMa-KeT peaKius-

aapuuHr Gopwwuna pea-

TEHTAAP KOHUEHTPALKACH-
HHHI Y3rapHILIapH:

A — GownaurFuy; B — opaauk Ba

P — oxuprn wmoana (ig  uuxe 98
Gykusuut nyKTQC).

A MoniaHuur Kamahum Teaaurn —d[A)/dt = k\[A] ra, Oy

MOAJaHHHI = peaKUHsd JaBOMHIATH

KOHUEHTpaUHACH

3ca

[A] = [Ao]exp(—kit) ra Tenr. B MofaaHHHT Na#N0 6YHLL TE3MUTH

YHUHT

6upuHYM GOCKMYAA KYIWIHJAMHIMK Ba MKKHHYH GOCKHYAa

KaMaitu K Guian Genruaanagu: d[B] /dt = ki[A] — k2[B]. Kyiinaa-

ru adddepeHllHan TeHIIaMaHUHT eUUMH

d[B] /dt = ki [Ac)exp(—Fkit) — k2(B]

B MoanaHHHr Xapa€H 1aBOMHAArH KOHUEHTpaUHsCHHH GepajH:

k
(B] =T—l—k [Ag] [exp(—Fk;t) — exp(—kyt)].
2 1 .

HHHI SHr IOKOPH KHiiMaTtra 3sra 6yJaraH OHHHH

(XVIL18)

(XVIL.19)

Sumu [B]
anukJaaiMu3. d([B]/dt xocunanun Honra TeHrna6 onu6, KyHduaardHu
TONaMu3:
L Inki/k
) B, max k — kz
By wmyHocabatiu [B] HuHr »apaéH naBoMHAard H¢onacura
KHPHTHO,
ky .
[B] max=[A0} T; exp _kltB.max)
HU QIaMH3.
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ki koHctanTaHu [A] HHHT peakuust G0UIHIATH KOHUEHTPAUHSICHHH
ynuawr opkaau Ttonuiand. CyHrpa maTepHas 6ananc (TeHIJIHK)
TeHmamacu wuiatuaanu: [P] = [Ao] — [B] — [A] = [Ad]

{1 + G lesexp (—kt) — kiexp( — km}. By renrnama [P] (1)

KouueHTpaummapHu yauaw Ba ki HHHT KuitMaTH opxanu ke HH
xuco6aab unKapHil HMKOHHATHHH Gepaa.
Auau (XVIL.19) TenrnamazaH KyAuJardHd TomaMus:

f o 2303 (Al A
B, max ~ kl [B] k2 .

max

(XVI1.20)

Tes.mm kOHCTaHTa.napunuHr HKKHTA Ri/ks HucOGaTupa Ba k) =

= 10 ¢~' 6yaranna §arapuw papaxacuin a; = [B] n./ [Ad]
6earunab, ty . HH aHHKJIAHMH3:
N
x1/x2 a 1B, maxc a ta, Maxc
100 0,67 500 0,91 470
10 0,67 270 0,91 240

\

XKanBangau KypuHHLu'uqa 3/eMeHTap aKTJap Te3JHK KOHCTaHTa-
JIPHHHHT HHCGaTHHH V3rapTHpyBuH BasudacHHH ViAHAUIH, YHHHT
Kynainliy 6HaaH Tanab KHIMHIAH MOLAAHHHT MaKCHMas KOHLeHTpa-
uuAra spHwKw BakTH opradu.”llly BakTHuHr Y3una, ki/ke HHcOaT
yarapmac GyaraHia, fg m., BakKr Oepuaaérran ysrapull AapaxKacura
KaM GOF/J1aHraHaup.

IOkopuna aiituarannek (XVIL4 Ba XVII.10 6ynumaapra KapaHr),
PeaklUMsIHHHT Te3/MK KOHCTAHTaCH XapopaTra GOFJHK. Xapopat
OpTHIIKM OHJaH peaKlUHst MeXaHW3MHHHHI y3rapMac/iHK LLapTH
Gaxkapuaraiia, Appennyc tenrnamacu (XVIL 22) 6yiinua 6y 6orna-
Huinn (XVIL.20) Ttenrnamara kyiicak,

, _ 2,303 | [Aq] Ajexp(—E,/RT)
B. max="4 exp(—E,/RT) © [B] Ayexp(—Eg/RT)

ndonanu onamus, 6y epaa A, Ba Ay 1ap AppeHHYC KOHCTaHTaJsapH.

XVIL12. 3JIEMEHTAP PEAKLHAJIAP HA3APHACH
AKTHBJIAHHIU 3HEPTHACH

Baxapuaran taxpnGanapra Kypa, peakuus Te3Jurd Ba Te3JHK
KOHCTAaHTacH Xapopatra GOFJHK. (XVII 8) MyHocabaTHH u306apa
TeHrJlaMacHra dan,.yB/dT = AH/RT? kysamu3:

: dln(k/ k )/dT = AH/RT? &n dink/dT —
—din'k /dT = AF/RT? — AT /RT?
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Ymby repmodunamux TeHIIaMa KeHHHYANMK HKKHTA KUHETUK
TeHrJiaMara axpaTHAraH

dink/dT = E/RT? va dink /dT = E /RT?

_— . — -
Ba yaapaaru E Ba E nap, AHsaAH napaan xoxnarauw4ya ¢apk

KHJAHIWIH MYMKHH, JEeKHH TYFPu Ba TeCKapH >SJeMeHTap peakuusiap
aKTHBJAAHKUI YHEPTHANAPHHHUHT afiipMacCH PeaKUHAHMHT HCCHKJWTHEA
TeHr 6yauwy wapt: E—~E=AH.

Tyrpu Ba TeCcKapH peaklHsi 3SHTAJbIMHACHHHHT V3rapuiluHH
aKTHBJAHHLI 3Heprusich Ae6 ataarad. By MyJaoxasanap AppeHuycra
Matcy6 O6Yyau6, aKTHBJAAHHLI 3HEPrHsiCHra KHMEBHH peaklUHAra
KHPHIUWII YUYyH 3appadaJjap Kaly/n KHJIHUIH Kepak 6yaran 3Hr kam
sHepruda AeMakaup. llynnai Kuan6, akTHBIAHH LI SHEPTHACH peaKUHA-
HHHT NOTeHUHaJ TYCHFUAMp. OJJeMeHTap peaKUHs TyLIyHYacH
yuyH 237- GeTaa KeJTupuaran Ta’bpudra, peakiuust GHPruHa noreHuHaR
TYCHKHH omu6 yTHw Oujtau Gopaad, ne6 KywHO KY#HHIl Kepak.

.

LA p
X
—=t A 4
XVil. 3- pacm. Peakuus re3siuk . XVIL. 4- pacu. XapopaTtaapHHHT Kenr
KOHCTaHTacH JorapupMuHHHE €OXacHAA PeaKlHs TE3NHK KOHCTaHTa-
TECKapH Xapoparra GOFaHKJAM- CHHHHT XapOopaTra 6OFAMKIUIH (Appe-
ru (Appennyc GyAnua). . HUYC Gyﬁu-la)

AxTuBNAaHUUI 3HEPrHsCHHH XapopaTra OOFIHK 3Mac 1e6  onub;
KHHETHK TeHI/IaMaslaplaH XOXJaraHWHH HHTerpa/ialu Ky#ufarnHu
6epagu (XVIL.3- pacm):
.y Ink= —E/RT + const . (XVIL21)
OyHiau:
k= Aexp(—E/RT) . : (XVI11.22)

(XVIL.22) wmyHocabat AppeHuyc TeHrjJamMacu fAe6 atajral
(1889 iun). Yuaa A kynaidtHpyBYH XapopaTra GOFAMK 3Mac, aMMO
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XYJULH aKTHBJAHHLU S3HEPrusiCHra yX1wiab, peaKUMAHAHT TaOHaTH GHAaH
6earnnananu. T2 Ba T1 (T2>T) xapoparaapaa Vyavauran ks Ba

ki NapHUHr KHHMAaTJapuHiaH aKTHBJAHHII 3HEPTHACHHH XucoOJaiu
MyMkuH. By KuiimaTnapun ukkura (XVIL.21) kypuanmaaru Tenriama-
JNapra Ky#H6, HKKHHYHCHHH OHPHHYHCHAAH aHHpraHiaH KeHHH
KyHHAArHHH TONaMHU3:

2,303 RT,T,

I

V3 HaB6aTHAa, aKTUBJAHHIL SHEPTUSICHHH Ba Te3JHK KOHCTAHTaCH-

HH OHp XapopaTaa. aHuUKJall, XyAAH Wy peakUuusiHHHT GolliKa

XapopaTAard Te3JMK KOHCTAHTACHHH XHcobjalira HMKOH Gepand.

‘XapopaTtjiap OpaJuri yHYaJHK KaTta OYJHIIM KepaK 3Mac, YyHKH

acauaa E xapopatra G60FJMHKAMD. KN peakuusiiapHHHT aKTHBJAHHLI
sHeprusick oflaTaa 100 k)K/mons ra skuH Gynaau. Macanaan, T =

=320 Ba T2=330 K Gynarauna: ki/ke=

o (moooo " 10
P\"8314 " 320330

acocnaiiau: xapopatHuHr 10 rpagycra KYTapuauiiy peakUus Te3J/IMIH-
HH 2—4 mapTa olMpanH. ,

By kouwga E/RT>1 6yaran coxana, sbHH HHcGaTaH nacr
Xapopatjaapia TyFpu 6yaanu. By coxana (XVIL21) Ttenrnamara.

acocaH Ink = f(1/T) Gornanuwl uusukju 6ynanu. Bynpai Goraa-

HHUIHMHT Kapop TOMNHIUMHH AppeHHyC TeHrJlaMacH TacAHKJailaH.

XapopamapHuHr KeHr coxacuaaru k = f(T) OGOFIaHHIIHH Jora-
pudMuk srpu kypcataau (XVIL.4- pacM): XKyaa loxopn Xapopartaapaa
k xapopatra Gorauk G6yaMait Konagu (ka~A). )Xyaa nacr
XapopaTaapia xaM AppeHuycC TeHIJlaMaCHHH Kyana6 6yamaiiu.

AppeHnuyc TeHramacuaaH KeJH6 YHKaiuraH ¢oinanH HaTHXKa —
MOC KeJHUl €KH KOMMeHCaUWsJall KOHAAacH: yxulall peakuUHsJapiaa
Te3JHK KOHCTaHTa/napH AKMH G6ynanu. Arap O6up peakuusifiaH
HKKMHYHMCHIa YTHILAA 3KCNOHEHTa oanaupard A y3rapca, MacaJjaH,
olica, aKTHBJAHHII 3SHEPTHACHHHUHI OPTHUIH XucoOHra 3KCIIOHEHTa
OCTHAArH KynafTMa KaMasiiH.

Mypakka6 peakUHWSIHHHT aKTHBJAHHLI 3Hepmﬂcu YHHHI XaMMa
6OCKHUIADHHHHT AKTHBJAHMLI 3HEeprusiapu GuiaH aHMKIaHAH Ba
JIMMHTJIOBYH 6OCKHYHHHT aKTHBJIAHHLI SHEPrUACHTa TEHT 3Mac. ¥ aHHK
6up peakuusira TerHulid O6GyaMarasn yuyH, yHH 3¢¢ekTHB €xu
TYIOyBYH aKTHBJAHHIU SHeprusick 1e6 aTajanu. Ulynnai 6yaca xam,
yHuur  épaamuga (XVIL.22) tenrsama 6yfinua HOMab/iyM Te3/uK
KOHCTaHTacH Gaxonanaau. TYFpu Ba TecKapu MypakkaG peakUHsIHHHT
3 PeKTHB IHEPTHAJAPUHHHT GapKy WY peakUMSHUHI HCCHKJIHIHra
TeHr. KomneHcauHﬂ.naHum Koujacu MypaKKa6 peakuusajapia Xam
Kynunua TYFpu Gyianu.

)z 3. By xuco6 Kydnmaru sMnupuK KOHAAHH
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AKTHBIAIITHPHATAH KOMIJIEKC HA3APHACH
peaKUHMsIHHHI NOTEHUHAJ CHPTH Ba 3HEPreTHK
TYCHFH »

AKTHBNAWITHPHATAH KOMILIEKC €K Diipuur Ba [lonssHpHAapHHHT
ytain xonatw Hasapuscu (1931—1935 #uanap) Appenuyc ‘napa-
MeTpJapHHHHI (H3HKaBHA MabHOCHHH TYIUyHTHpPaAH Ba KBaHT
MeXaHHKACH aCOoCHJa yJapHH XHcobaall HYJIWHM TaBCHA KMJalH.

Tyruiwr Macodacuaa NoTeHUHaJd TYCHKHH YTHiUl YYyH eTapJH
3Heprusira sra GyJraH 3appavyaHd (AbHH AKTHBJIAHHMII 3HEPrUsiCHra
TeHT €KW YHIaH KN 3Heprusira yra 6yiaran) peakudoH KoGHIHATIR 1e6
ataiimMu3. Y6y 3appayaHuHT SHEPTHACH YHHHT 3DKHHJMK JapaXkana-
DU opacujia TeHr TaKcHmJaasHMa#aH, Oy 3ca Kijn 3appavyajap opacHaa
SHEPrHAIHMHT TEHT TAKCHMJIAHHWIIK KOHAACHTa 3UA SMacaup. Xyaau wy
TEHT -TAKCHMJaHUII KYT 3appayafap HUHAAH PeaKUHOH KOOHJHATIH
3appayaHd a)kpaTulura uMKoH Oepaiu. BoabuMan TteHrsamacura
 6MHOAH YJApPHHHT TalUKHJ KHJraH KHCMH HHCOAaTaH KHYHMK: ng/n =
= exp(—E/RT), 6y epaa nz — E sHeprussun Ba E naH KaTTa
IHEPTUsJIH 3appadaJjap COHH, n — 3appadasapHUHT YMyMHH COHH.

Xap KaHaa# TabCHpJallyBYH 3appada HJArapHJIaHMa 3PKHHJHK
Aapaanapu Ba HYKH 3DKHHJHK JapaxkaJ/japy — 3/eKTPOH Ba TebpaH-
Ma — ailJlaHMa 3PKHHJIKK Japakaaapura sra. 3appayaHHr pas3onaru
Xap GUp XoAaTHra, SHePrUSHHHT MYKH IDKHHJHK JapakaJjaps 6yina6
MYMKHH GY/ITaH TaKCHMJaHUIIJIAPDHHHHT OHp KaHuacu KaBo6 Gepalu.
AMMO peakldsilapHUHT aMaJira OIUHIUKMAA: BaJeHT GOF/J1ap YH3HKAapH

XVIIL. 5- pacm. a. ®urypaths uykra-
HAHT NoTeruuan cupr 6yina6 xapa-
KaTH; 6 Bu — Hj peakuusichnsnr Jlon-
noH, Jiipuur Ba [Nonanbunap Gyfinua
noTeHUHaa CHPTH (r — Macoda; srpu-
Jlap — 3Heprus catxjapu). 8. Br —
H — H coxacuaaru sueprusnapu.

¢
.pn, WM AH, KX
Zj;s 1046
1044
9150 962
QM5 .
g0 920
9135 %2
/ )
o5 gra Gt G 4 0
, Tun, #M
17593 : o 257
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6Viinab Te6paHHILM YUyH Taluu6 YTHITaH SHEPTHS XaJl KHJIYBUH POIHH
yHRa#n, Oy 3Heprusi 3CKH GOFJApHUHI Y3WJHIIMIA Ba SHIH
GOFJlapHHHT XOCHJ OyJauilpra KyMak/jauiaiH.

Hasapusinunr Basudacu, peakuust 60pHILIH GUIAH HYKH 3PKHHJIHK
JapaaJapd 3HepPrHsiICHHHHI y3rapulliapiHHd XucobGra ~O1IyBuYH,
AKTHBJIAHU 1L S3HEPTHACHHH XHcobaawaup. By xoaucanapHu upoaanalu
yUyH, 3appayaHHHI XOJATHHH BA YHHHT SHePrHsICHHH TaBcupaaliauran
GuUrypatiuB HyKTa TYIIyHYaCHHH KHDHTaMH3.

durypatuB HYKTAHHHI XapaKaTHHH TaHJaHraH 3HEPreTHK Te-
KHCJIHKKA Npoekuusgaca 6y1aiH, YHHHT 3HEPrHACHHH 3Ca TEKHCJIHKKa
yTKasuaran HopmaJa 6Viinda cana6 oaca 6y/aanH; yHAA 3appadaHHHT
XapakaT/Japd 3HepreTHK €Kd TOTeHUHaJ CHPTHH XOCHJ KHJajlH.
[Morenuuan cupr XVIL5, a- pacmaa kypcatuiaras.

X HyKTajaa 6alaH/INMKAAH YTHITHHHT 3HEePreTHK CaTXH XKolJalraH. -
Y yTHIU HYJMHHHT 3HT WOKOpHCH 6Yaub, Golika GHP XHJ SHEPreTHK
6aslaHO/IHKAAp KHUSJIMIH caTXjapura Huc6ataH nacTAHp (x HyKTaHH
MHHHMAaKC HYKTacH Ae6 ataiimus).

durypaTHE HyKTa XOJATJaPHHHHI TEeKHCJAHKKA TNPOoeKUUAIapH
H303HepreTHK YM3HKAapra ara 6yaraH Tonorpa¢uk Kapra KYPHHHIUHTa
sra. ATomsnap Ba MouieKyJaJap opacujard peakuusJjap ydyH 6yHnai
kapranapuu  Ty3um  MymkudH: H 4+ He:—-H:4H éku
X + Hz - HX + H (X-ranoren), Gynia aBBaJio aKTHBJIAHHII SHEPTH-
$ICH TYPJ/IM KHEMaTJapHu KaGya KHJIHILH MyMKHHAHTH TaJa6 KHAHHTAH.
Iynpa# KuauG, XO3HpPrd MNAHTAa aKTHBJAHHMIL 3SHEPrHANapHHH
Ha3apHH XMCOGMALIHUHT HJIOXKH HYK.

XVII.5, 6 Ba B- pacMiapia (pHrypaTHB HYKTa XapaKaTHHHHI HKKH
3HEpPreTHK HOpMaJJaH VTKasuJATaH TeKHCAHKAArH MpOoeKUUsIapH
udoganauran (6olaHFHY Ba OXHPrH QHrypaTHB HyKTaJjap €Hmaa).

a 7

m
™

XVIL 6-,pacu. BHPruHa peakuMstHHHT AKTHBAAHHUI IHEPrHACH:

@ — KaTaJH3aTop HWTHPOKHCH3; 6 — KaTa/H3aTop HITHPOKHAA; 8 — HHTHOHTHD HIUTHPOKKHAA.

ITyHKTHp uH3uKIap GuiaH TYHHe/Ib 3¢ pekTH HaTHXKACHAA AKTHBJIAHHL IHEPTHACHHHUHT

_ MyMKuH G§aran nacaiutm kypcatniran. E Ba _E — TYFpPH Ba TecKapu peaKuusiap

yuyH ApPEHHYCHHHI aKTHBJAHHW sHeprusiaph; AH — peakUHSHHHT HCCHKIMK
apdexty. Abcunccanap Ykuiaa peaKuusiap KOOPAHHATAAADPH.

258

www.ziyouz.com kutubxonasi



SrpH YM3UKHHHT 6GaNaHi XKofid PeakUMSHUHI NOTEHUMaJ TYCHFUHH
Kypcataau. Acnuaa ¢urypaTHB HYKTaHHHT HYau GuHTTa BepTHKaJ
TEKHCAHK/a €TMAHH, WYHHHT YYYH PUTYPATHB HYKTaHUHT NIPOEKUHSA- .
cH yTraH Ayara (peaKUMsiHHHT HYJMHH) peas y3yHJMK ae6 Kapaul
MYMKHH 3Mac.

Karanusatop HIITHPOKHAA aKTHBJAHHLU 3HePTHSICH Ba LIyHra Moc
paBHWAA TYCHKHHHT GalaHMIUIH nacasii, peaKUHAHHHE Te3JAurH 3ca
optaau. HMHruburop (peakuMsiHM CEKMHJAIUTHPYBYH) HMIUTHPOKHAA
aKTHBJIAHHIL 3HEPTHACH Ba TYCHKHWUHr Ganauigaurn opraau. Ksaur
MeXaHUKACHHHHT KypcaTHIIMYA, adpHM XKapaéHaap TYCHKHUHI YYKKH-
CHAaH MmacTpokAaH yraau. By xondca tyHHeab (Fop) addekTu nerau
HoM oiran (XVII.6- pacm).

AKTHBIAIITHPHATAH KOMIJIEKC BA 3JEMEHTAP PEAKUHSHHHT
TE3/IMK KOHCTAHTACH

[MoreHUHas TYCHK YYKKHCHAA peaklusira KUpPHIIAéTraH 3appauya-
JAPHHHT KaHAAHAHD KOH(PHUTYpaUHACH (AKTHBJAAIUTHPHJATAH KOMIl-
JAekc) xocun 6yaanu. By -Komnaekcra oxupru Mojzajapra yTHLI
XOJaTHAArd MoJleKyJia Kabu Kapasaaau. MacasiaH, 6pOMHHHT BOAOPO/
6unan peakuusicnaa Br+ H,—HBr 4 H aBBasno. aktuBaatutupaaran
komnjeke Br...H ... H Xxocun 6ysanu Ba y peakius maxcyJsoria-

.pura ainananu. Ulyunait kKuau6:

Br4+H;—Br...H... H>HBr+H.

KoMmieKkcaary atomiap Typau iyHaauunapaaru re6paHnuinapHy
6axapaid, JeKHH IOKopula adTHIraHieK, BaJieHT GofJap YH3HFH
6yitnua codup 6yarad TeGpaHuLLIap aXaMHUSTAHAKMD (TeGpaHuuLIap-
HUHT Oy HVHAMMIIMHKM peaKUMSTHHHI KOODJAHHATacH JAeHHAaNH).
BupyHYM Ba YUHHUM aToMJap XapakaTCu3, HKKHHYH aToM 3ca
é GupHHYM, € Y4YMHYM aToMra siIKMHJallajix Ae6 Kapall opKaJu
ATOMJAaPHHHI HUCOWI CH/KHIIMHM KYpuO UMKHII MyMKHH. bup
tTe6paHHIUHKHHT oXMpuia Bu Ba H aromnapu sikunnawraH nairtaa
KOMIIIEKC MapuajaHaad. KOMIVIEKCHHHT «sillall BaKTH» TeGpaHHl
YyacToTdcHra v Teckapd nponopuuosaaiup. by Bakr jgaBomula
KoMmjieke OoulianFdd 3appadajap 6unaH KBasuCTallHOHAP MyBo3a-
HaTAa 6Ynanu. ByHnaii MyBo3aHaTHH yMyMH# Xoulia Kapa6 YiKaMHu3:

A+4B=X=*, 6y epaa A Ba B — Gownanruu 3appavanap;, X* —
AKTHBNAWTHPHITAH KOMIJIEKC.
By MyBo3aHaTra KoHUEHTpalMaJapHHHI KylNaHTMacH

Hf:[X*]/[A] [B] Moc kenaau, y YyJauoB Oupaurn OGyJamarad

TepMOAHHAMMK MYBO3aHAaT KOHCTAaHTacH 3Macaup. - TepMoOAHHAMHK
MyBO3aHAT KOHCTaHTacHra YTuill yuyH XaMMa KOHUEHTDPalLWsAaapHHHT
CTaHAAPT KaTTaJHKJIapra HHCGAaTHHH OJHLI KepaK; OYyHHHI Y4YyH
KOHLUEHTpallusiIapHUHT KYNaATMaCHHH
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H* _ [ [X""]/[X*]" ] [x-n-]cr
¢ V(A1 /1Al [B]/[BI f [A)" [B)*

KypuHHiaa HponanaiMus.

Tanna6 oHHraH CTaHAAPT KOHLUEHTPaUUANAPHH (CT) MHAEKcJAapH
6unaH GearunaHraH, KaTra KaBC M4uMIard KymaHTMma 3ca aKTMBJall-.
THPHJTaH KOMIJIEKC Ba GollaHFHY MOAAANap opacHAard TePMOAUHA-
MHK MYBO3aHaT KOHCTaHTacHaup. lemak:

F = Kkhnre. -(XVI1L.24)

K OMN/IEKCHHHT axpaJinll Te3/urn (peaKUHAHHHT Te3JIMTH) v YHUHT

KOHUEHTPALHACHTa Ba aXPaJHIIHHHT TaKPOPJHIHTa v INPONOPLUO-
HaJALHP:

v=y[X¥]v. (XVI1.25)

[MponopunoHanauk kKoddpduuHeHTH ¥ HH TPAHCMHCCHOH Ae6
atailanM, onaTaa y GHpra TeHT. AKTHBJALUTHDHIATAH KOMIJIEKCHHHT
aXkKpaJyul Te3J/IirHra TeHr 6y/araH peaKUHSHHHT Te3JIHTH

v = k[A] [B] = [X*]v
3KaHJHTH peaKUHsl TeHrJaMacHiaH Keaub uHkanu, Oy epia

[X*] =1 [A] [B] — K I [A] [B].

Hdemak, peakUMsIHUHT Te3JHK KOHCTaHTacH: k = K5 [[7“v. Pe-

aKLUHUS Te3JHK KOHCTAHTACHHHUHI YAYOB GupJMrH XydmH [[7“v HHHF
VauoB 6upauruiek uponanaHaan, ibHH GUPHHYH TapTHOJIH pPeaKIHs-
Jdapaa 8akr™', WKKMHUM TapTHGIM peakuHsiiapaa 3ca, KOHYewTpa-
yua~'-saKr ~

Onatna cTaHAapT KOHLUEHTpauusnap ae6 6Hpra TeHr KOHUeHTpalu-
anap Kabyn KuauHaau. By wapTt Ky#uarasga, KOHUeHTpaLHsJIap
Kynafitmacu [[7° Te3/IHK KOHCTAHTaCHHHHT H(}oJacHra peaKUHAHHHT
MOVIEKYJAsIpAUrura GOFJIHK GyuraH yJauoB OGHPJIHTHHHHT «KYypPHHMAc»
KynaidTupyBuncu cupatuaa kupaau. lllyunait kuau6 (70 MHIEKCHHH
TYIWHPH6 KOJNAHpaMH3):

k=K*v. ' (XVIL.26)
TaKpopJ/iuK v Ba MyBO3aHaT KOHCTAaHTacH K# CTaTHCTHK TepMOIH-

HAMHKa yCy/iapu GusiaH xucob6aaHaau, wyniaaH cyur (XVIL.26) ndo-
la :

A (XVIL27)
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KypuHHIIEKM osaf¥ (h Ba k Ilaank Ba BosiblMaH KOHCTaHTasapH).
By udonamaru K™ (XVII.26) rernamanaru K™ npai dapk
Kunand, jgekud k (XVIL26) Ba (XVII.27) tenrnamanapaa Gup xua
MabHoOra sra.
TepmoauHamukanan K* = exp(—AG */RT) 3KaHMHTH KeJau6

YHKaJaH. YHaa: *
k= LhT_ exp(—AG */RT) (XVII.28)

AG = AH — TAS 6yaranu yuyH A
K* =exp (AS"*/R)exp(—AH */RT), (XVI1.29)

6y epaa AH'*, AS™* Ba AG'* /ap peareHTJIapHHHI acocHil XovaT-

JaH aKTHBJAWTHPU/ATAH KOMIJIeKCra YTHINKMA TeDMOAHHAMHK KaTTa-
JUKJIapHHHT CTaHAapT YarapuiunapuHH kypcataad. HMou peakumus-
JADHHHT MYBO3aHAaT KOHCTaHTaJapHHH aKTHBJHK/IAp opKaJH Hoona-
Jam KyJaai:

' y
K* = K* =X _ g» Kt (XVII.30)

Y4,494+.B

AH’* XaTTanukHH AppeHHYCHHHT aKTHBJAHHLI 3HEPTHACH GHJAH
aJMalUTHpULl MYMKHH. YHAa (TK 6yaranaa):

kTe

o+
LFY

ko=

exp(AS ™ /R) exp(—E/RT) . (XVIL.31)

(XVIL.31) Tenrsamanaru siird e Kynaitupysun H'* uu Appenu-
YCHHHT aKTHBJIaHHUI 3Heprusicira Kyhduaaru MyHocabar GVyiiHua aJ-

MalUTHPraHWMH3Ja Naiijao 6Ynaau: E = AH'* 4 RT (uyuku AH'™*

HOJIb MYTJIAK XapopaTra MocC KeJyBYH, acOCHH Xoslataard GollnaHFHY
MopJaJapAaH aKTHBJAIUTHPHJIFaH KOMIJIEKC XOCH/ GYIHIIH 3HTaJbNH-
anapuuuur yarapuiwngup). Uyuna#t kuau6: :

exp(—AH */RT) = exp[— (E — RT)/RT] = e - exp(—E/RT) .

(XVIL.22) Ba (XVIL31) TeHrnamanapuu coauluTHpuiinan Appe-
HHYC TeHrJIaMacH OJNAMJAArH 3KCIOHEHTAa KyHHAarura TEHT 3KaHJHTH
KYpuHHOG TYpuGAH:

— exp(AS */R) .

Y
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CTaTUCTHK TEepPMOIHHAMHKA aKTHBJIALITHPHJTAH KOMINIEKCHHHT
TaXMHHHA Ty3uJHIIK GyHH4a (aToMAap COHH, YH3HKJHJIHK, YH3HKJIH
aMacaunuru) A yarapMacaari 3HTPONHA KYyNaATHPYBYHCHHHHT KuilMa -
THHH XHCO00Jallra HMKOH 6epajii. AMMO yHH Ba AS°# HUHT KUHMaTHHH
¥1ua6 TONHJraH Te3JMK KOHCTAHTajJapH Ba aKTHBJAHHIU SHEPTHSICH-
HHHT KuiimMaTH GyiiMua xuco6ia6 Ttonmuil MyMkHH. HMkkura ycyana
TOMUJATaH AS°# HHHI KHAMaTIapHHH TAaKKOCJAall, aKTHBAA WITHPHJITaH
KOMIJIEKCHHHTI TY3WJIHUIH, XyCycaH, YHHHF COAbBaTJaHHIIH XaKHAa
TaXMHH KHJHLITa HUMKOH Gepaiu.

SpHTMaJapaa HOHJIAPapO peaKUHsAaap 60paéTraHia >pUTYBUHHHHT
HOH KyuYd Ba AMIIEKTPHK CHHIIHPYBUAHJHTHHHHI TabCHPHHH AG°#
KatTaauk taBcuopaaiiny (XX 606). (XVIL.23) TteHrnama 6yiuya-
(XVIL.31) Tewrnamajard akTHBJaHHII 3HEPrHUSICH aHHKJIaHaAH; YHH
Ha3apui XHC00s1a6 YHKHILHHHT HMKOHH HYK (257- GeTra KapaHr).

dnemeHTap peakuusitap opataa 10~ —10~% ¢ pa yramm,
aKTHBJAWITHPH/IATAH KOMIUIEKCHHHI KaifiTa YIOWHIUH 3ca, OuTTa
te6pauuit BaKTH ~10713—10"" ¢ wuupa Gopanu. By Bakr mumna
KOMIUIEKC TY3H/IHIUH/ArH y3rapuiiny Ky3aTHIUra MY/ KajlJaHraH xed
KaHaa# ac606 #Ayk. LlyHuur yuyu PeaKUHANAPHHHT MEXaHH3MHHH
6eBocHTa Ky3aTu6 G6ysiMaiau. MexaHuam TtYFpucHaarn ¢ukpaap
acocaH 6apkKapop 3appadaisap KaTHallaéTraH peakuusiJiapra yxma-
THIUra TasiHAAH.

CTaTHCTHK-TEDMOJAHHAMHK XHCOGJMapHUHT KYpcaTHLIHYa, peaKUHs
Te3JIMTHHHHT XapopaTra GOFJAHKJHIH peaKUHSIHHHT Typura GoFauK:

k= AT"exp(—E/RT) . (XVI1.32)

By epna, A’ — xapopaTra GOFAMK OyJiMaraH KaTTaJIHKJIapHH
¥3 Huxra oyiraH KynaétupyB4YH, n 3ca KHUHK Myc6aT Ba MaHHil, GyTyH
Ba sIpHM KHHMaT/iapHH KalyJs KHJaau: aroM-+aTtoM GHMOJEKYJsp
peakiusiiapaa n=1/2; aToM Ba HKKH aTOMJM MQJEKYJla peaKUHACHAA
n=—1/2; HKKHTA HKKH AaTOMJH MoJeKyJajdap y4YyH n= —3/2;
MOHOMOJIEKYJISID peaKUHAaapAa n=1 6yaanu.

A’ KynaMTHpyBYM XaM peaKUHAHHHI TypHra OoFIuHK. CYHITH
naiiTiapAa ra3CHMOH 3appayajiap OpPacCHAAard PeaKUHAHHHT Te3JHK
KOHCTaAHTACHHH XHCOGJIAIll YYyH aKTHB TYKHALIHILIAp HAa3apHACHAAH
tofinananunap 3a4. By Ha3zapua 6¥iinya KuauHrad Xxucobjap
AKTUBJAIITHPUITAH KOMIUIEKC Ha3apusi 6yiiuua KuHJHHran xucobJjap
6unan ¢akar atoMnap opacuaa 6opyBuH peakuusijap Xolauja MocC
KeJaAH. AKTHB TYKHaIIHIIJIap Ha3apHACH KBaHT MeXaHHKa TyWIyHYa-
Japura 3upiamp.

XVIL13. MOHOMOJIEKYJISP BA BHMOJIEKYNAP PEAKILHSJIAP

I'a3cuMOH XouaTaa #30oMepAaHHILI Ba AMCCOUUJIAHKII MOHOMOJIEKY-
Jsip peakuusitiapra Te!.ilLiMAHP. DBy peakuusnapHHHr GHDHHYH Ba
HKKHHYM TapTHOMapia OOPHLIH MYMKHHJHTH aHHKJaHIH.

laspa «TykHallyBnap» HaTHXKacHAa SHePrHsAJap aJMailHHHILHK
Typaiau peakuyoH KOGHAHATIH 3appayajap Xocua 6ynaan. Lyruur
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yUyH 3JieMeHTap peaKuHsslapHd B BE‘&B* + B (ranaéunaHraH
2
MoJeKyJa o/ay34a GunaH Ge/lruiaHraH) cXeMa opKaJH KypcaTHul
’

MymkuH. Kediun: B* #p. By cucremaza daon moiekynanap Kaa-

3ucraudoHap xonatha 6yaaaunap. IllyHuur yuyx
vy = k[Bf — k{B"[B] — k{B’] = 0, Gynnan

[B") = & [BF/ (ky[B] + kj)
BA :

v, = kikoBE/ (ky + kylB]) = Ry[BE/ (1 + ky/kyB)

(k2/ks) [B)< 1 peareHT/iapHHHI KOHUEHTPAUHACH aH4a KHYKK OyaraHuja amanra
oluajy, YHAA MaxpaXXAard WKKHHYM ab3oHu Gupra Huc6aTaH Xucobra oimaca Gyaau.
Y Xonna OXHMpPrH MOAJAHMHT XOCHJI GYJMIIM HKKHHYM TapTu6 6yiiuua Goparu: vp =
= ki[B}. (ke/ks)[B]>>1 6ynrauna v, = (kiks/ke)[B] = k[B]ra tenr

*Ba MaXCyJOTHHHT XOCHJ 6yauiuu GHpHHuH TapTHGAa Gopanu.

Yw6y cucreMaga peakius TapTHOH peareHTJApPHHHT TaGHaTHra .
sMac, 6asKi YJapHHHr KoHUeHTpauusicara Gornukaup. Tesnuk
KOHCTAaHTAaCH XaMMa 3/eMEHTap aKTJapHHHI Te3JHK KOHCTaHTaJapH
TeHrJaMacH OpKaJu HolajaHraH.

Aromnap opacuaaru GuMoJeKyasip peakuusiiap Gekapop ¢aon
MaxCyJOTHHHI XOocHA 6yauwmn 6unan Gopamu: H+H=H",. Fana-
€HJIAHHULI 3HEPTUSACH HHePT 3appayara y3aTH/AraH TAaKAHPAArHHA XOCHI
KMJIHHTaH aKTHB MoJeKyJja KyHHAarH cxema 6ViMuya cycTiawialiu:
H4+H+M — Ho+M". TacBupraHraH XONMCAHH UKKUH4U TYp TYKHA-
wuw pe6 araiauaap. Arap 6MMoJeKyJsip peakllusi MoJieKyJaJap
opacuaa 6opca, yHaa OpTHKYa 3HEPTUsl ailaHMa XapakaT 3HepPTHsICH-
HH OWHPHIIH E€KH OOFJap opacuja KaHTa TaKCHMJAHHLIH MYMKHH.
MamnayMm BakTAaaH CYHT XocHa GyJraH MoleKyna OpTHKYA 3HEPrHsiHH
HypJlaHHII OopKaJii YiKapau Ba aKTHB 6yJiMaraH XoJlaTra KaluTanu.

PeakuusiiapHUHT KHHeTHKacH Gyiinya GepuiraH yMyMHH Mabiay-
MOT/IapHHHT XaMMacH 6axapuJaéTrad aMaauil HlLIapaa KyJaJlaHHIIH
Gunan TyAAHPHG GopUsaiH.

FA3 BA 3PHUTMAJIAPAATH TOMOTEH PEAKUHAJNIAP

XVIHI 606. ARPUM OPTAHHK MOIOAJIAPHHHT
BYFJIAPHHH NAPYAJIALL

-

/ XVIILL. MAPYAJNALL PEAKLLHSIJIAPHHHHT TYPJIAPH

Peakllusi Te3JMrH peaKUHOH MHAMIUHHHT CHpPTHra Gorauk 6ynamaraH rasaap
opacHAarH KHMEBHW peaKUHSJapHH 2oMoz2eH peaKkyusaaap Aefinnajgu. By peakuusnap
6apya XaxM 6yiinua Gopanu. AipuM opraHuk MoaRanap (aueToH, 3THJ Ba MeTHJ 3PHDH,
aleranbaerna Ba GollKanap) OGyFJapUHHHT NapyalaHuWK THIOHK TOMOreH peakuUHs-
napaup. Kynruua axpanull peakuussnapi KaGu, auUETOHHHHI, METH]1 Ba 3THA
3pupJaPHHHHT NapyajaHUWH GHPHHYH TapTHOAU KHHETHK TeHIJaMara GyiCyHaM. =
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Axpanril peakuusnapi KyAH1ark cyMMap peakiusaap opKatu udposananaiu:
aueron yuys — CH3COCHs — C3Hs + CO;
3TUA 3bHPH yqyﬁ — CsHs0OC9Hs — CH4 + CO + CoHs

AMMo 0Kopd Xapopatsiapaa 6y acocuii peakuuanap, o3 Mumopna 6y.nca XaM,
éHJaMa Ba HKKHJIaM4{ peakuusJap Guaan 6upranukia KyzaThialu €KH KaTop Opaiuk
60cKHUYiap opkaJan Gopaiy. MacafdaH, aUeTOHHHHI aXpaJHIUK HaTHXKAacHAa XOCHJ
6S’nraH 3TaH BOAOPOL Ba 3THJAEHTa napqa.naﬂuum MYMKHH, 3THJIEH 3Ca, y3 HaBGaTHAa,
fiHafa KefuHrd y3rapHliapra y4paTH/HIIH MYyMKHH.

Stun 3pUPH axpaNHIIHHHHT GHPHEUA GoCKHYHIa aueranbnemu xocua 6ysnanu:

CoHs0C2Hs — CH3CHO 4 CgHg,

yuzan KedinH CHaCHO —CH4 + CO peakuusicn Gopaau.

Y3 naB6aTHAa, aleTaJbleTHIMHHI 03 KHCMM 3HWIaHuG, CYIOK MaxcyJoraap —
cMonajlapra afilaHMIUH, TAH 3Ca XyAAH aUETOHHHHI aXpaauiid KaGW, BOAOPOA Ba
3THJIEHTa NapyajaHulY MyMKHH.

BolnanFHy MOMNAHMHT AXKpaJHll JapaXKacy OPTHIIH. GuiaH’ nmmnawm xKapa-
énnap ACHMO Kydasind. LLIyHMHT yYyH DeaKUHs Tes/IMIHHH ypraHaéTrahjia peaKuHsHH
oXHpHraua smac, 6aiku TaxMHHaH 50% ¥srapumraua onn6 Gopulll Kepak.

T'omoreH ras peakuusisiapy ra3cHMOH KaTa/ii3aTopaap €pAaMHla Tes/1a liTH PHIHLIK
MyMKHH. Xap KaHnafl fion ankuaHuHr (macanan, CHsl) mapuanauuiinia oinHaauraH
Hon 6yl=.napn HIITHPOKHAA STHJ IDHPHHHHT aXpaJullH 6yHra mMucon 6yiany.

So¢up onuHraH Xxonga KyHuaard peaxiusjap COAHP 6y.nam-l

2CH3l - C;Hs + I, C3HsOC:Hs I_“LCQHG + CHsCHO

CHsCHO 2 CH, + co

Hatuxasui peaxuuﬂ XyLIH KaTa/M3aTop HIITHPOK ITMAraH XOIAark peakuusiiek
Gynanu.

KaTanin3aaTopHuHr TabCHPH a)XKPANHIIHHHT GUPHHYH GOCKUYHAA BOAOPON ATOMH-
HHHT Y3WJMIUMHY OCOHJIAUWTHPHIIAAH HOGopaT GYaaau:

CH3;—CH—

CHy— CH3—~CHy— CH3+ CH;CHO -

===
I

o—

!

1
A

Kataau3atop akTHBAAHHII SHEPTHSCHHH KaMaH THpaAH, mly Tydafiau To3a 3GHPHUHT
aMpaduily Ky3aTHAMalAuTaH XapoPaTaa peaKlHs eTapJH Aapaajard Te3jauK Guaan
6opaan. [Nact xapopatsapra KatTa GyaMaran MHAYKUMSI NaBPH Ky3aTHAaAH, AbHH LIy
BaKT HYHJIA PeaKlusi ce3uNapJH Rapaxana GopMaii, IMyHAAH CYHT peakUHF Te3JIHTH
omn6 6opann (¥3-y3umaH Te3NallHUIN Ky3aTHJAAAH).

Orua 3upH aXpatMUIMHAHT AKKaAa GOCKHYM XAM GHPHHYHM TapTHGAM TeHrJamara
6yiicyHalu Ba WONHHHT y3rapMac KOHUEHTPaUHACHIA CyMMap peakuUHst XaM OHPHH4YH
TapTHOAH peaKuus Gyjaanu. .

AfiTu6 yTuATaH rasnapaa GoOpyBUM roMoreH _PeaKUMANAPHHHT XaMMacH Gurra
yMyMHﬁ Genrn Gunad GupaalraH — peakuus xapaéuuaa 6ocuM yarapaau. BocuMuunr
yarapuilli TabCHPJAAMIraH MOAAA MHKIODHEA MPOMOPUHOHAN GyAraHH Y9yH, OXHPTH
60CHM Ba BaKT OHNapHAark GOCHMAAPHH GHATaH XQAa, Y3rapuuira yuparas MOANaHHHT
KHCMHHH Ba pPeaKUMAHHHT Te3JHK KOHCTAHTAaCHHH, peakuHOH apanaillMan aHaJH3
KHama# TyPH6 XHCO6/1a0 UHKAPHLI MYMKHH.
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XVIIL2. HHJIAPHHHE BA)KAPHJIHIUH

Faa ¢a3zagard peakuusi Te3JHrHHH YpraHulu Gyfinua YTKasuJalHraH Tax(puGa
Kyfinparsua Gynaan: momnanuur (€KH MolJajdap apajiallMACHHHHT) aHMK Gup
GocHMaaru GyFJIapHHH OIAHHAaH XaBOCH CYPUG OHMHraH peaKUHOH HAMILTa I060pHIalH;
peakuMoH HAMIl GepuaraH XapopaTiard fedkara XoHaawTHpuaraH 6ynasu. Monaa
GyfnapuHi peaKUHOH HiMIIra I060pPHJHLI OHH GeJrHNaHaAH Ba WIYHAAH CYHr BAKTHHHT
GHp XHMJ oOpaNuKnapuaa GOCHMHHHT KHAMatnapu GearunaG Gopunand. Onuurad
HaTHXanap GOViinua p — [(¢f) GoraaHHIl §pHaTHAAAM Ba YHHHI aCOCHAA KHHETHK
XucobJaauiap KuanHagu. Kuciopoa KonaMKAapHHHHT peaKlUusra TabCHPHHE AYKOTH W
MaKcaania ac600GHMHI XamMma KHCMJapHAaH 'rexmupn.nae'rraﬂ MOMIaHHHT OYFJapH
yrka3u6 1060opuaaiu.

ByFaapun napyanalll peaKiMsapHHHHT TE3MHTHHH YpraHull yuyH Mle)!(aJlJlaHl‘aH
ac606 (XVIlI 1- pacm) Ky#unaaru Kucmaapaak n6opat: | — peakuvoH uaMw 2 — wiand
'opKaJm 5 — §auos maHoMeTpura yaaHraH; 8, 9 — TeKIWHPANAETraH CYIOKJHKHHHT
xymnmqa KucMH; 7 — Koniba, 10— GownaxFHy 6yF GOCHMHHH aHHKJIall YUyH
MyaKaaJaHraH MaHoMeTp. PeakUHOH MAMLI MevyKara MofllaliTHpuiaraH Gyaaau. 3 —
peocTaT 6uJaH NEYKAHHHI KH3MHDHWJHKINH OOIIKApHJAaiH, XapopaTHH 3Ca, HAHLIHHHI
uyHTaTHIa XKOWJIAIITHPHIITAH Ba raibBaHoMeTp GuJiaH ynaurau 4 — TepMonapa opKaJju
aHHKJaHanu. 6, 11—i4- xympaknap Ba 10 — maHomeTp opacuzard (asoHu KaHTa
yTKasyBun Y1 (8KH KHCKaJuK yuyH — i) ne6 ataftmua.

Aueton €kn apup GyFaapH napyajJaHHIHHHHT Te3aUK
KOHCTAHTACHHH aHHKJAALU

Taxpubann Ttafiépnawr. 1. Peakunmon uaumuuHr (1) xapopatu YpraTHiann.
Taxpu6a 1aBoMuiia Xapopar 5° 1aH KJnpoK S'arapu6 KeTMACAHTHHH Ky3aTHO TyprJany.

2. Ac6o6nan xaBo cypu6 ouumHagu. 12—15- kyMpaknap énuk Ba 11* Ba
6- KyMpaknap od4Hk Gyarad XoAa IOKOpH GYuLIHK GepyBuH (¢PopBakyym) HaCOCHH
éKkuaaAH Ba [4 -KYMpaKHH 3XTHETJMK GHJAH O4MJIANM.

MKKa/la MaHOMETpAarH CHMOG YCTYHAapH TeHMallraHiaH KeluH siHa 5 MHH
NaBOMHJa XaBOHHHT CYDHAMWIH AaBoM 3TTHpHAaAH. |4 -KyMpak GepkHTHJaAH, Hacoc
yunpunagu Ba 15- xyMpak ,ounnank (Hacocaarn GocHMHH aTtmochepa GocuMmu GusaH
TeHIVIaITHPHII YUYH).

MaHomeTpaapEd 5 MHH AaBOMHAa Ky3aThG, ac606 XaBo JTKa3uG 1060pPMaETTaHHTa
HILIOHY XOCHJ KuJauHaan. CuMo6 caTxjapn JarapmacaHTH Kepak, ¢axaTraHa XaBOHH
cupa YTka3maliguraH ac606AarHHa TYFPH HAaTHXKaNapHUHT OJHHHIUH MYMKHHJIMIHHH
scaa Tyraw n03uM. Arap ac6o6 xaBo yTkasca, umud Ba KyMpakaaphu GolWKaTAaH
cypruy (Moit) GusiaH CypHill 103UM (KYMpaKJapHH Cypray 6MJlaH CypHul 6aéH 3THATaH
6eTtra Ba b usosaza Kapanr).

3. Ac6o6aan TeKWHPHIAETIaH MOLLAHHHT GyFAapH YTKa3HO 1060pHAaLH. ByHuur
y4yH  3XTHETNUK OusiaH 8 Exku 9- NpoGHPKa/NapHHHT (aUeTOH éKH 3DHP CONHHIraH)
XKyMpaKiapH O3rdHa odusagd Ba ac6obra 80—150 Mm cuM. ycT. 6ocumuraua GyF
1o6opusaau. [lpobupka Ba 15- XyMpak énuaany, yacoc ékuaaau, 14- XymMpakHu o4u6,
23 muH faBoMuia ac6o6aard XaBo cypuiaau. By amaanap 3 mapra TakpopaaHaznu.
Byfnapun oxupru Mapra cypu6 onu6, 6 Ba 14- kymMpaknap énnnanu, Hacoc EKHNALK Ba
Wy 3axotd 15- XymMpak ounnamu.

Haoea. Ac606GHHUHT XYMpaKIapHHH Xap AOHM 3XTHETAHK OHJMaH o03rHHa o4HG,
MaHOMETPHH Ky3aTHO TypHUI Kepak. Masnomerpaard ciMo6 CeKHH XapaKaT/JaHHIUH
Kepak. Arap 14- xyMpakun GHpAanHra ounG wGopuaca (ac606HH aTMocdepa GuuiaH
TYyTalUTHPYBYM), KHDaéTraH XaBOHMHT TabCHDHAA CHMOG MaHOMETPHH CHHIHPHLIM
MYMKHH. )KyMpaK.napHu OypaéTranfia HKkajga Ky O6uJaH XapaKaT KHJHUI Kepak:
6urTacH OuJaH KYMpakHH Gypa6, MKKHH4MCH Ousiad ynu yuwsia6 typuaaau. Kyd
HUJATHIL KePaK 3IMac, YyHKH XKYMpaxud €KkH HYJAHU CHHAHPHO KYAHUI MYMKHH. :

4. Kafita yTkasyBud Hyifa KepakaH GOCHMra 3pHIIMIEAH. DXTHETIHK OHJaH

4

*By xympak 7- konbana SyFIapHu cakiaall Kepak GyiraH Xoiaa odHIajH.
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XVIIL I- pacu. Tascumon xonatnarn opraHux MOARAJAPHHHT NapyanaHHIl TE3NKIHHK
aHHKJaW yMyH MYAKaAAAHraH KypHAMa:

1 — neuKara Xof/ialTHPHUATGH PeaKUKMOH uanul; 2 — wang; 3 =~ neyKaHHHT Henuwiney Sowkapub TypyBYM peoctaT;
4 -~ ranbBaHOMeTpAM TepMonapa; 5, /0 — wmaHometpaap; 6, 11, 15 — KYMpaKAap; 7 — pearedTNapHu cakiatn
yuyH konba; 8, 9 — npobupkaaap.
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12 é&n 13- xyMpaknapsu o3ruea ouu®, Kaiita yTka3yBuw #yara (arap kepak Gyaca,
7- Kon6ara xaM) TeklUHpHJAaérraH MopAaHuHr Gyrnapunu 10- manoMmeTpaa Gepuarau
Gocumraua wo6opuaann. Kympakuu énuG, 6ocuM €3ub Kyhunanu.

Taxmpubanu §reaauuws. PeaKUMOH HAMIUHMHT XapOPATHHH TeKWHPHO, 3XTHETIHK
GunaH 6- MyMpak ouusain Ba cekyraomep. €xuiasu. 8—10 ¢ naH kefnn (MaHo-
MeTpaapiarn CHMo6 yCTYHJAapUHHMHT YafiKaaulH TYyXTarauaau cyur) 6- xyMmpak
Gepkutuaaay. Ulynnan cyur Oup Xua BaKT OpajJHKIApHia 5- MaHOMETPHHHT
KypcaTHwiapu €3u6 Gopuaanu. Peakuusi Golluaa Xap MHHYTAA, KeituH 2, 3 €ku 5 MHH
yTraHnaaH CYHT, TaXXpuGaHHHT oXupHIa 3ca, Xap 10 Ba 15 MunyTaa Gesrunab GopunagH.
Bedrusali yuyH OIMHFaH BaKT OpaJMKJapHHM TaHJall peakUHsi Tednurura GOFIUK
69nanu. BocuM TaXMHHAH 5 MM CHM. yCT. ra y3rapaérrad BaKT OpajMKJapHHK TaHMall
KyJaafnup. Bup BakKTHHHF §3uAa rajdnBaHOMETPHHHT KypcaTHuw.1apu €346 Gopuaaid Ba
Gepuaran KniMaTAaH HeT/IalraH Xon1a Xapopar TYFpuaa6 Kyiunanu. Taxpnbann 50%
axpajum coaup 6yarynuia ouu6 Gopuaanu.

Peakuusinu TYXTaTHII ydyH 15- XJMpak GepKHTHAAIH, HACOC EKHNANH, SXTHETIHK
6HnaH aBBall 14, keiinn 6- XyMpaknap ounsanu Ba ac6o6aan 10 MMH NaBoMHAa XaBO
cypn6 onusamu. 14 Ba 6- xympaknap énuaagu, Hacoc yuupuaams Ba 15- kyMpak
ounnann. Uysna ac606 Kefiniru TaxXpubanu yTKasuiira Taiépaad kyhuaran 6yaans.

Peaknmon uaumiparu Gomananruy GocHMuu Xxucobaam

Bytaap Ku3gupHaAraH HAMLITZ KUDHTHATAHHAR peaKklds, oOAaTAa OHpPAaHHFa
6ouuiaHajiH Ba WYHHHT Y4yH Wahsmjars GownaHFuy GOCHMHM TampuGasa aHuK1ab
6yamainn. - YHu Kafita §TkazyBun #AYA Ko3pPHUMEHTH OpKaaH, STBHH DPeaKLHOH
HAMIMIAATH Ba KafTa YTKa3yBuw #yanaru 6ocHMA3p HHCGaTH opKasn XucoGJaHafH.
BocuM peakuMoH HAMIIHMHT XaXXMH Ba KaATa YTKa3yBYH AYJIHHHI peakUMOH HAWIU
Gunan OupraJMKAard XaXkMH opacuaard MyHocabatra Gorauk. Kaifita jrkasysun
fAynAnan XaBoCH CYPHJTaH peakHMOH MAMILIra TaxpnHGa xapoparnaa Ba GearnJaHral
GocHMAA XaBo YTKa3uG, Kaihrta yTKkasyBun Hya KoappuUHeHTH b aHMKJIaHAAH:

b = Pranra $1. Ayanan ueﬁun/plugﬁ'ra yr. ﬁy.'m.au QNANH.

By_ Xo1]a peakUHOH WAMWIAArH GOLLIAHFHY GOCHM:

P6own. = bPranra yr. #yanan onans.

Kafita Jyrkasuw hyam KospouuuenTnapk asBanaH aHWKAaHKG, acGobrapia
KypcaTH6 KYHHIHUIK Kepak. ’

Taxpu6aHuHr Tamom GYAHIU OHHHH Ba OXHPrH
GOCHMHH p, aHHKAAIN

Taxpu6Ganuur TaMoM GYAHW OHMHH aHHKJAIL YUYH DeaKUMAHHHT TYIHK JTHLIKra
MOC KeJyBUH GOCHMHM Guauill Kepak. Taxxpu6a 60cum yarapMac 6/u6 KonryHua oiuG
6opunaan; 6y GOCHM OXHPTH GOCEM p,, 1e6 xucobaanaau. OnaThaa GolnaHFHY
GOCHUMHHHT Doy, KHCMH CHOaTHAA HodanaHyBUH p,, HUHM KHAMaTH peakLMstHHHT

al an &
tabuatura GOFIUK. MacasiaH, alleTOHHHHT MapyalaHHWKAG Py, = Pgou, OYAHLIM pe-
aKUMs TeHrVIMacHAaH Kean® HYHKaiu.

3tun spupPHHUHT napuyafiaHHIIHAA TaxpHGaza pf.,‘}: = 2,5p2¢0m‘ IKaHJIHTH TONHJ-

raH, peakuus TeHrlamacu Gyiiuua aca, 3 20 Gyaumm Kepak 51H. DPUPHHHT liapda-
Psowa. p

JNaHULIHAA HKKH/IaMYH XKapaéH/1apHUHT TabCHPH KYWIHPOK S5KaHAUTH KYPUHHO TypHGaH.
dHp yuyH XHcobaall HAMYHACHHH KeJNTHDaMH3.
Axpaanl TYAHK KeTraHuaa GOCHMHHHT Kynalluiiy Kyfnjgaruda 6yaaau:

Ap = poy = Poown. = 25 Poowa. — Poown. = 1,5 Poowa.
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50% axpaauwga: Ap = 1,5 - 0,5 pgou, = 0.75 Psoun.
509% axpaJniiia XocHa GynaauraH HaTHKaBHil GOCHM!

~

P = Psown. + 0'75p601un. = 1175pﬂouu|.

AXPpaZHIIHHHT X fapaXKacHra MOC KellyBuH GOCHMHH XHcoG/alura MyJKaJnaHras
yMyMHil TeHrJamagap: ’

aup yuyH p = poows. + 1, 5 %psoun.

alleToH YUYH p = pgouy + Poowa¥:

BocuM XHCOOHA KHAMaTra spHiirad nafitaa peakuus TYXTaTHAaIH.

PeakUHsHHHF TE€3/1HK KOHCTAHTAaCHHH Ba (aoiaHHIL SHEPrHACHHY aHHKAaLIHu 251
Ba 254- GetnapaaH KapaHr.

3tua apupu Gyrnapunr Kkataausatop (Hon GyraapH)
HIUTHPOKHAA NAPYAJNAHHIUHHHHT TE3JHK KOHCTAHTACHHH
aHHKJIam

L

8- npodupkara (XVII.1- pacM) stun 3dupn, 9- npobupKara aca MeTna Roaua
Ky#uaaaH. -

Ac6o6aan XxaBo cypu6 oiIHHraHuaaH cyur, 11- KYMpakHM oOuHMK TyTraH Xoniaa
13- )XyMpaK XxaM O03rHHa O4HJNIaAH, Ayara Ba 7- Konbara Kepakid GOCHMraua MeTHJ
ftogua Gyrnapd 106opuaagn. 13- yMpak énunaau. IXTHETAHK Ounan 12- KyMpaxkHu
oun6, Gepuaray yMyMHR GocuMra pyy == pcy, + pp SPHUITYHra Kajaap 3Tua 3Qupk
6yrnapy 1060pHIAAH.

11,12 Ba 13- xyMpakaap énunanu, iyiuaad xaBo cypu6 onkHaAH Ba 7- Konbaxard
6yFnap apajauwiMacH GusaH Kepakau GocuMmrada TYALHPHJAAAH.

Peaku#oH HAKWAATH 3QHUPHHHT Ba MeTHJ HOAMAHNr Gownauruuy GoCHMUHH
xucobaaw. Kafita yrkasysun #iyn kosdpdullenth épaamuaa GyFaapHHHT Ba peakunHoH
HAMWAArH METHJ HOAHAHHHT GOlLNaHFHY GOCUMAAPH XHCOOGJaHAIH:

. CH. CH3J
P%‘gm. = bp:?_,mam. p6ou.|3}'|. = bp Ayanarn

TamxpuGaHHMHF Tyrali OHHHH aHMKJAMW

50% axpaauiiga 3pup GyFrapunusr GoCHMH
CHyt

p*® = 1,75 pid,, Bynna ymymuii Gocum: p,,, = p°® + pgoe, =

CH,1
= 1,75p38us. + Pooun.

CHj3l Oyrnapuuuur GOCHMH peaKuusi JAaBOMHAA Y3rapMaiid, UYYHKH YHHHT
aXPpaaWIIH MOAb JAp COHHHHHT y3rapuumra GOFAMK Xosga Gopmaiian (263- 6etra
KapaHr). .

PeaKUMAHMHT TE3AMK KOHCTAHTACHHH Ba AKTHBAAHHIL IHEPrHACHHH XHcoGaamw.
1. TanbBaHOMETPHHHI XaMMa KypcaTHULIapuAaH ypraua KuiMaT Ba 6y Kui#mMaTiaaH
ypraua YeTJaHHIN XHCOGAaHaiH. TepMonapaHHHr AapaXkanapura Mot KelyB4d 3TPHCH
Gyiimua ypraua xapopaT Ba Oy XapopaTAaH rpaiyciapaard ypraya 4YeTJaHMW
TONHJAAAH. )

2. Xap 6up Goutanruu GocMM Y4yH Ta>Kpu6a HaTHXajapHHH GupuHUM TapTHOJH
peakuMsiHHHT KuHeTHK Tenrnamacura (XVIL13) ky#hunanu Ba Kyituaarn TeHnrnama
6yiinua 8—10 Bakr oHNapH ydyH KOHCTaHTa XHCOOJaHalN:

2,303 Pox — Péouwa. ’
3 lg N

k
t Pox_pt
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6y epaa, Peoma Pox BA Py — MM. CHM. ycT napuaard 6ouwinaHruy, oXHprn sa GepnsraH
BaKT oHuzaru 6ocumaap;

{ — peaKuns GoOIUNaHMIUMAAH CYHT YTraH BaKT, MHH.

Arap Tapu6aja MHAYKUNMS JaBPH Ky3aTHJICA, YHH ¢ BAKTAAH aiinpu6 TalllaHadH.

K OHCTaHTa/APHUHT KeITUPHO YHKApHAraH KHAMATAapH y3apo TeHr 6Y/IHIIH KepaK
(Taxpuba xaronukiapu tydanan ynap 10—15% ra dapkaanuuin MyMKuH).

3. Bakthn +0,2—0,5 MHH, GoCHMHH =1—2 MM. CHM. yCT. aHHKJHKAA TOMHL
" MyMKuH 6¥aran macmrabna p = f(f) GOFNaHHW UH3HAAAH BA {;q TONHJAAAK-

4. lyyp Hu XucoGAaw xabu (252- Get), xap 6Hp Golwaauruy-6ocuM yuyH ¢);,=0,288/k
xucobnananu. Xamma £,y y3apo Teur 6yauwy kepak. Onuuran KufiMaT rpaduxia
TonuaraH Kuiimar (3- nyHKmaru) 6uaH CONHWTHPHAAAH.

5. Bup neua xapopamam (MKKH-y4) peakLHMSIHHHT Te3AHK KOHCTaHTACH TONHNAJH.
(XVI1.23) Tenrnama Gyiinua éxm k = @(1/T) rpapuxk (XVII.3- pacmra Kapanr)
épAaMHAa aKTHBAAHHII 3HEprusich E XucobGaaHanu.

Taxpu6a HOaHHKAMKAAPH Tydafiiu aKTHBJAHHW 9IHEPrHACHHHHI Xuco6aa6
TONMATaH KHiAMaTAapu G6up-6upniad (apk Kuaagd. Ypraya KHAMATHH TONHW YYyH
TaXMpHOAHHHT XaMMa MYMKHH 6yJaraH XojinapH yuydH E HHHT KHIAMaTHHH XHCoGaaw
kepak 6yaap sau. Fpaduk ycyau Gepocuta yprada KAAMaTHH Gepanu.

Vauaw xatonuxkaapuHu Gaxonawl Xxakuha 275- Getra Kapawr.
TonwupuKaap

1. 4 xun GownauFud 60CHMAATH PeaKUHSAHHHI TE3JIHK KOHCTAHTACHHH TOMMHI.

2. XyZAAH Wy WapoHTAAPAA aHAIHTHK Ba FPaduK yCyarap EpAaMHAA £} /4 HU TOIHHT.

3. AKTHBNAHUIL 3HEPFHACHHH aHHKANAHF:

20°C ra apK Kuarad Typau XapopaT/iapAa yTKasuaran TYpTTa Taxpuba opKajiu
rpaduk épraMnaa;

40°C ra ¢apk KmaraH Typid Xapopatiapia YTKa3uwiraH HKKHTa Ta)kpuGana
O/IMHFaH HATHXaJNapHH XHcoOJall OpKaJH. )

Xucobor HamyHacu

1. Taxpu6a natuxanapu. Kafita yTkasyBun #iyaraya 6jaran GyraapHunr GocHMH
p = ... MM. CHM. YCT. GolLNaHFHY GOCHM Pgoyy - - - - MM. CHM. YCT. Ka#Ta yTKasyBuu Ajn
Ko3(ppHUHEeHTH b- .. . ; -

" Taxpuba Taxpuba | TIanssano- Manomerp 6¥iimaa 60cHM, MM. CHM. YCT-
TapTulp Gonmanrau | MeTpEMET
$rram BagTt, | KypcaTHm- hy hy prhy—hz

MHH napu, MB

-

2. Teanuk KoHcraHTachHH Ne. .. Taxpn6a HaTH)XKanapupan XHcobaau.
Taxpuba xapopatu ...... °C

Tapti6 nomepu ot m x
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3. AKTuBNaHu JHEPTHACHHH xucobaalu y‘lyH OJIHHraH HaTHXKaJap

Taxpuba t,°C T,K ur | x Igx

Fpaduknap: (pox — pi) = f1(t); 1g(pox — pi) = fa(t); lgk = @(1/T).

XIX 606. Y3UTA XOC KHCJIOTA-ACOCJIH KATAJIH3

XIX.1. WWAKAPKAMHUHLI (CAXAPO3A)HHHT WHBEPCHA TE3JIHK
KOHCTAHTACHHH AHHKJIALL

HaszapusaHuur acocaapu

[Uakapkamuwnudr (1) ruapoan3 peakuusicuaa raokosa (II) sa
tdpykrosza (I11) xocusn 6yaanu:

C12H22OII + HzO*CeHm 06 + C6H|2 Oe
. I 1 11

YuTa MOAJAHHHT XaMMacCH aCHMMETDHK yrJjepoj aTOMMra 3ra Ba |
ONTHK aKTHBIMP. U.[aKapKaMMU.lHHHl' CyBJM 3puTMacH yTaérraH
HYPHHHT KyTGJ1aHULI TeKUCJAUTHHH YHITA, peaKilusi MaXCy/0T/1apHHHHT
puTMacu 3ca yanra Gypaau. Peakuus naBoMula yHrra Gypuiuul
yanra Oypuauwl Ounan aiamawand. HIyHHHF ydyH KeATHpHJATaH
peakUUsAHH UHBEPCHHA ()”/3rapmu aiitanuw) Aeb artanaju.

HMHBepcHst Te3/IMTHHM ypraHuill y4yH OAaTAa liaKapKaMHUIHHHT
10—20% au cysau sputmack oauHaau. 20% aun 100 r spurTMma
tTapkuGuaa 20/342=0,06 moib caxapo3a Ba 80/18=4,44 Monb cyB
6ynanu. Peakuus TyauK yTranga, 4,44 moab cys Ypuura 4,38 moib
Konau. CyBHHHI KOHHUEHTpPALMHsICH IIYHYaJHK KaM y3rapalHkH, YHH
poumuii ne6 xrcobnaca xam 6ynaau. llyHuHr yuyH peakuusna
H K K U TYDP MOJIeKys1aJlaPHHHT KaTHaIUKIIKHTA KapaMacaaH, y GHpHHUH
Taptu6aa 6opaau (XVIL.10- 6yaumra kapanr).

Arap peareHTiapAaH GHPHHHHT OpTHKYa MHKAopH Tyhahau
peakuusi TapTu6u KaMaiiral 6y/ca, yHia peaKLUHsIHUHT [ICEBAOTAPTHOH
€Kku énFoH TapTHOM XakKuAa randpuaiu.

HefiTpan cyB/iu 1aKapKaMHLIHHHT THAPOJIH3 PeaKUHSACH AesADPJH
6opMaiiiu: KaTand3aTop cH@aTHAa Kyuau (S'’bHM AXLIK HOHJIAHTaH)
KHCJAOTaHH KYywWwuG6, YHH TeanalWTHpUIaiu. PeakUHAHUHT Te3nHK
KoHcrantacuHu (XVIL13) Ttenrnama opkaau xucob/iaHaldH, KOH-
LeHTpalUMANaPHUHT HUCOAaTHHM udojanall ydyH 3ca, yHAa spuTMa-
JAapHUHT ONTHK aKTUBJAUIW XoccacHAaH (doillajaHuiany.

Mabaymku, TaGHHH éPYFAHKHHHI JIeKTP TeGpaHHILIapu €pyFJIHK
HypHAaH YTKa3uIraH TEKHCIHKNAPHUHT XaMMacCula Ky3aTWJaj
(XIX.1- pacm). Kyr6nanran épyriMkHHHr TeOpaHHIIJapu Wy Te-
KHCAUKNApHHHT (pakaT GuTTacHmaruHa coaup 6ynaau. Kyr6aaurau
HYPHHHL 3J€KTD TeGpaHulllJapy TEKMCIHTHTa NepneHAnKyasp 6y/arau
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X1X. 1- pacs. InekTpomarsut reGpanniu-
RAPHHHT TAPKAJMIWIMN.

(Ba HypnaH yTKa3wjiraH) TEKHCJIHK KyTGIaHH LI TEKHCJIHTH AefiHJIanH.
Kyr6naHran épyFIMKHH ONTHK aKTHB MOJAAa 3PHTMacH OpKaJju
yTKasunaérranaa KyT6aanuil Tekucauru Oypuaaad. Kyr6nauui
TEKHCAUTHHUHT Gypuauiu Gypdyard (KHUCKa KHaHG Gypuauw 6ypuazu
! NeHMH3) o KOHLEHTPaLHs ¢ BA 3PHTMA KaBaTHHHHT KaJHHJAHTH [ GHJaaH
a = =[a]c/ Myrocabat opKaju GOFNaHraH. :
=1 r/mn Ba /=1 Om Gyaranaa [a] KaTTajJHK CONHIUTHPMA
Oypuanil pefimnanu. -+ Ba — Geiarunap VHr Ba yan GypHJAHLLIAPHH
6unaupann. lllakapkamuwpa [a] = + 66,55°, raokosana [a] = +
+52,56°, ¢ppykrosana [a] = —91,9° ra TeHraup. )
OnTdk akTHB MonRajap apaJjallMacHHHHT OypHJHIN Oypyard
ajaoxuaa mMoaaagap 6ypuauin 6ypyakiapHHUHT aare6panuK AHFHHAHCH-
ra TeHraup (6ypHanin GypyarHHHHI aAAHTHBJIHK XOCCaCH).

XIX. 2- pacm. TTonapuMeTpHHHT cXemacy:

! -
' | — &pyFaHK MarGan; 2 — cBeToduaLTD; 3, 4 — KyT6AarHuNap; 5 — 3pHTMa conuuraH Haft; 6 — aHaausatop;
7 — wkana; & -— OKyaap..

Yw6y osputmaHuHr Oypuanil Gypuard noaspaMetp ac6o6u
éplaMula aHHKJAHAAH. YHHHT acocHi KHCMJapH [OIspH3aTop
(3,4) Ba ananusartop (6) snapaup (XIX.2- pacm). [Tonspusatop Ba
aHanx3atop Basudanapuad Hukoub npusManapu Oaxkapaau, yaap
NpU3MaHHHT OOl KECHMH TEeKHCJHTHra MeprneHiuKyasap O6yarad
TEKHC/IHKAA KyT61aHraH EpyFIHKHH AXIUA YTKa3aau (6ol KEeCHMHHHT |
TEKHCJHMIHHH KDHCTAJUIHHHI ONTHK YKH Ba TyWaéTrraH Hyp .OpKaJjH
yTKasuaaa4; ONTHK YK — KpHCTajnorpaduk VKKa napaajen 6yJaraH
Xap KaHaa# VK) Ba 6OLI KECHM TEKHCAHUTHAA KyT6JaHraH &pyFInKHH
yTKazManIH. .

Arap Kyr6sarnu Ba aHaJM3aTOPHMHI TNpH3Majapuia Gowl Ke-
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CHMJap NapaJjijies XoNaTAa ypHaTHJaraH 6yica (HHKoLIap napaJgJed),
yHAa KyT6saaruy GHJIaH KyTOGNAaHTHPUJIraH €pyFIHK aHaJH3aTOpAaH
yrdou. Arap 6ol KeCHMJap HepneHIMKyJ sip Gyiaca (HHKoiap
yaTHlraH Iakjafa), aHaJW3aTop EpyFIMKHM CYyHAMpaau. Do
KeCHMJIapHHHT §3apo G6ollika >XoHJallHHULIapHaa €pyFIHKHHHT Xa-
‘AaJMry HOJMAAH MakCHMyMraua y3arapaiu. )

Onatna " Kyr6aaruy ukkuta HHKONbL MNpH3MacupaH Ty3HJajH.
3- npusMma 8- oKyasipAaH Ky3aTHIU MalIOHHHHHT XaMMacHHU, 4- Mpu3-
Ma 3ca, YHHHT ApMHHH Komaiad. by npuamaHuur 6ol KeCHMH KaTtTa
NpH3MaHUHT 6Ol KecHMHra HHc6aTaH KH4HK Gypuak (<<3°) ocTHia
XKolnaWwTHpuiAra. AHaJH3aTOPHHHI MNpPH3MacH acGOOHMHT ONTHK
yxu atpoduaa ailnaHa oagu. ¥ alinaHaérraHaa Ky3aTdil MadZoOHH-
HHHT épyFauru yarapagu.

Arap aHaJM3aTop NMPHU3MAaCHHHHT GOLI KECHMHHHM KyTGJAarH4HHHE
KaTTa npu3MacH 6oLl KeCHUMHTa MNepHeHAHKYJsIp JKOHJallTHpPHICA,
Mal#dOHHHHT sipMH (YaTHIUraH lIAKJAAArd npuaMara KapoG GepyBun)
KopoHFHJawaad. bollKa. sspMu 3ca épyrpoK 6ynanu, YyHKH KHUHK
NpH3Ma HaTHUWIHINra TYCKHHJAMK Kuaaau. Arap aHajH3aTOPHH Ma#-
JOHHHHI KapaMa-KapWH TOMOHH KOpOHFyJauryH4Ya aHJaHTHpHJCA,
yHAa YHUHr OHpHHYH ApMH é€pyraawanu. Hxkana MalJOHHHHF
épyFaaHranaury 6up xun GyaraH opajMK XolaTra XaMm 3pHUIHII
MYMKHH. YHAa Oy XONaTHH HOIb JAe6 XHCoONaHalH: aHANH3ATOPHHHT
y €ku 6y ToMOHra 03rdHa OYypPHJIHILM Ky3aTHLI MaiOHHAA SIPHMCOSIHH
XOCHJ KHJaay (IUyHAAH APHMCOSJIN NOISPUMETD Jerad HOM XaM KeJn6
yukKaH). Ky3 éputuiigard ¢apkra cearup OYJAraH/Jurd yuyH, HOIb
XOMaTHH AXWIH aHHKJIUK GU/IaH YPHATHUI MYMKHH. ‘

Arap Houb XOaT YpHaTHATAHAAH CYHr KyT6Jaruy Ba aHaJIH3aTop
opacura a Oypuakka OypyBUH ONTHK AKTHB MOJAAHHHT 3PHTMACH
COJIMHraH 5- Hail Ko#jsalTHpuica, Apumcod naigo 6Yaaan. Houb
XoIaTra  KafTHil y4YyH aHaJIM3aTOPHH XyAAH UWIyHAal o Oypuakka
6ypuil Kepak. By 6Gypuyak aHaju3aTop alilaHTHpHJIraHaa XapakaTt
KHJAYBYH 7- wkajanaH 0,1° aHAKJAHKIAA HOHHYC €pAaMHAA TOMHJIAJH.
1- épyrauk mMaH6an MoHoxpoMmaTHk 6yauuwin Kepak. OK épyFankaan
doinanannnranna, ogataa NONSPUMETPHHHT OHP KHCMHHH TaLIKAA
KUJYBUYH 2 -€pyFAHK PUABTPH KYJIJIaHHAAIH.

[Tonsspumerpnapuudr OGollKa TypJaapd XaM MaBXyl: YyJapaa
Ky3aTHII MaHJOHH YU KHCMAAH €KH HKKH KOHUEHTPHK KHCMJapAaH
uGopar. s YIapHUHT ‘TYSHJHIIMAA I0OKOPUAA. TaBCH(JAHTAH NQEIAPH-
MeTpA@H NpHHUUNHAN ¢apK HYK. AfipuM noasipuMeTpiapaa (caxapu-
MeTpJap) IllakapKaMHLIHHHT KOHUeHTpauusich OeBocHTa WIKaJdajAa
KYpCaTHJIFaH. ‘ «

HtHuHr 6axapuauiuu

CaxaposaHMHI KePaK/lH KOHUEHTpallusiCH TahépjaHaiu. DpUTMa-
HHHT XaXMH [OISPHMETPHK HAaHHHHT XaXXMHAaH 2—3 MapTa Kyn
6yauuiy kepak. Arap spuTMa Jofika 6yJica, yHH ¢GHAbTpJall Kepak.
AHanu3aTOPHUHT HOb XOJIATH TOMHJaAH. ByHHHr yuyH ananusatop
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éplaMHia HKKaJa MaHAOHHUHI EpyFJaHranjauruaard ¢apk aHdK
KypHHHG Typran xonar ypHaTtujaau. CYHrpa aHaau3aToOpHU alNaHTH-
pu6, €pyriaHraHauk OHp XxuJ Gyaumura spuumaaiu. OxkyaspHu
YHKapHIl Ba épyFiK MaH6anHH KyT6Jaari4RaH Kepakiu 6asaHaNnkia
Ba Macodaja YpHaTHLI OPKaJH MAHJOHHHHI THHUKJHIHTa 3PHILKJIA-
au. llkana xypcatHiuaapyuHn HoHuyc éplaMulia aHHKAa6G Gopuaaau.
AHanM3aTopHH aHAaHTHPHIUHA JaBoM 3TTHpa O6opu6, MaiAOHHHHT
KUCMJIapHAaru €pyFrjaHraHJIMKHHHT aHHK KYPHHHO TypraH y3rapHuiu-
ra oiub kenuHaau. llynpan cy#r Teckapu ToMoHra afiJaHTupHG, siHa
MaHOHHUHI KHCMJapH GHP XHJ EpyFAaHTaHIMKHHHT aHHK KYPHHH
TypraH y3rapuiiura o1u6 kenunanu. Ulynaan cyur reckapn TOMoHra
annauTupub, AHa MallOHHUHT KHCMJIapH 6Up XHJ épyFJIaHraH Xo1aTra
KeiTupuaald Ba xucob €3u6 xyimnaau. Ly amannapHu kaiditapu6
(3—5 Mapra), xucobaapHHHr aHuKJurura (=40,1° aHukJIHKAQ)
3pHILMAaAM, KelHH TolwJraH KHHMaTJapHMHI ypradacH HOJHHUH
XojaT TapuKacHaa oiMHaad. DyHla IUKanaHHHT Holb  XOJaTH
HOHHYCHHHT HOJIH OWJIaH MOC KeIMac/lurd MyMkud. By dapk, abHH
wKajda KypcatraH XHCco6, acG60GHHHI @, Ty3aTMacHaup. Arap’
HOHWYCHHHF HOJH lUIKaJaHHHT HOIMAAH Myc6ar HyHanIHwaa XoH-
JauiraH 6ysca, Ty3aTMaHHHT Hllopacy Myc6at xucobaananu. OnHHraH
XucoGornapAaH ac600HMHT Ty3aTMacHHH afHpH6 (YHHHT HIIOPACHHH
XHcobra ouraH xonga) XakhkKull Gypuaumi OypyakaapH KeJTHPHO
unkapuiaad. Honnyc épaamuaa xucobiawnu XIX.3- pacmpan Ty-
wyHca Gynagu.

‘ as+3b
- 10 s ot & 10 #

XIX. 3- pacu. Hounyc 6yfnua xncob onuu.

To3a nonsipUMETPHK HallHH TEeKIUHPHJIAéTraH 3pHTMa GuJaH Yaitusb,
TyAnMpuAaaH; OyHHHT yudyH YHH BepTHKaJ Xonaa yuwna6, Gyprrad
MEHHCK XocHJa 6Varyndua tyaaupuaagu. CyHrpa KypuTHATaH Maxcyc
WKMIWAHH éH TOMOHIAH Cypu6 OepKHTHIalu Ba KONKOKHH Gypa6
MaXKamjaaHaan. ByHila HaliHUHr WYMJa XaBOHHHT KaTTa mydakyacu
KoAMacaurura 3bTH6op Geputaan. IlydaxkyaHunr OYAWiH Ky3a-
THUIIAPra XaaaKut Gepaau. DPHTMaHUHT ao Gypuanil Gypuard aHUK-
JaHald: I0KOPHAA KypcaTuiranu Gyiiuya, y myc6at (yHr).

Hlynaan cynr ukkura Koiabauara caxapo3aHHHI U, Ba Ky4iH
KHCJAOTAHUHT U, KepaKJH KOHUEHTpalUWsiiard MabiyM XaXXKMJapH
Kyfiunagu. Ukkana konbGadanu taxkpuba xapopatiaa 10—I15 muu
ywaa6 typuiaau (CyBJH TepMmocTaTAa), WIYHJAH KeHuH yJaap Oup-
6upura Kywuaand Ba Oup Kon6adyalaH MKKHHYHCHTA KY#HHG,
‘.apafaluTHpHJaad. ApasaliTHPHJITaH OHHH coaTAaH 6esrunialb Kyiuia-
OH (MHH ravya aHHKJuKAa); 6y — peakUMAHUHE GoOlLJIaHUWLI OHH. YHra

‘Gowaauruy 6ypuak ao= (aj—a,)V ra xaso6 Gepaau, Oy epaa
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V-caxapos3a 3pHTMaCHHUHI XaxXXMHil Kucma: V. = v,/ (v + ve)-

Caxapo3afaH G6ywarTnH6 " oMHHraH TNoAsAPHMETPHK Halra Tai-
épaauran apaaaimMagan 3—5 Ma conmu6, ynu 2—3 Mapra yaiuaans,
KefiuH y Wy apanaliMa GuaaH TYAAHPHAAAH Ba ac6o0ra X o#Jautaput
TEPMOCTATJAHALHU. _

YauoBnap GenrwiaanraH BaKT opaJjiHKIapHAa ouu6 Gopuaaiu:
peakuusiHuHr Gommuma xap 5—I10 Mun £a, oxupuaa 3ca, Xap
15—30 mun YyTranga. Yiavalwap BakTuAa Haiifla peaklusi 1aBOM
sTaétran 6yJamu, WYHHHT yYyH OHD Heda yJa4allllapHUHI HAaTHXKACH
6up Xxua GyJaulIK MyMKHH 3Mac. ByHnal XaTONHKHH WJOXH Gopuya
KaMaHTHPHIL MaKcaaula Kepakiau yayauiapau (2—3 wmapra)
40—50 ¢ nasomuaa Gaxapuil Kepak. [lonspumerp 6ujaH unaw
AXiuy ypraHu6 osuHraH TaKAMpRariHa OyHra >3pHLUHMII MYMKHH.
XamMa yadalujapaan ypradacHHH olH6, GHPHHUM Ba OXHPTH yJadaln
BaKTJlapUHMHT YpTauacuty Gesarunail kepak (| MuH rada aHuKAHKAA) .

XoHa XapopaTHia caxapo3aHHHI HHBePCHSICH (KaTa/H3aTOPHHHT
KOHUeHTpaLHsACHTa GOFIHK paBullaa) 1—5 cyTka aaBomuaa Tyraiau.
AMmMo 60—70°C na yHM Te3na oxupurada o/lu6 "GOpHLI MyMKHH.
LlyHuHr yuyH peakLHOH apa/alliMaHHHT aJOXHAA YIYIIHHH XapopaTH
60—70°C (6yHnaH oKopH 6Ysca, caxaposa NapyaJaHHIUH MYMKHH)
6y.aran TepMocratra 30—40 MuH ra oNIMHAAH XOHJalUTHPHJIAIH.
ApanaiimMaHy Gy#iHM y3yH Ba HHruuka OyaraH Konbayara CoiuG,
CYIOKJUKHHHT caTxu Gearunab ky#unaaanw. TaxkpuGa XapopaTuraua
COBYTHJraHAaH cyHr, Kojnbauara OearunaHrad caTxra Kajpap uy
XapopaTid AMCTHJJIAHTAH CYBJAH COVIHHAAH (YyHKHM CYBHHHI KaHja#-
JUp MHUKAOpH .OGyFiaHH6G, 3pHTMAHMHI KOHLUEHTPaUHsCH Y3rapras
6ynamu). '

Llynpait Kuau6, oyiuHrad YerapaBuit (oxupru) Gypuauiui Gypdaru
MaH}pui 6yiand, YyHKH 3PHTMaja rioko3a OniaH ¢pykrosa 6yauo,
yan OGypUJIMIUHH KeJTHpHO 4HKapaid. Bypuaunun GypyarHHHHI Xap
KaHjaf opaJuMK KMHMATH 3PHTMaJa yuyaja MOLAAaHMHI Gopauruaad
napak Gepajiu.

AiTailnuk, ¢ OHZa caxapO3aHUHI y| KHCMH HHBEPCHAira yupama-
rad. Bypuauw 6ypuaru we KucM GujaH aHHKJIaHalH Ba oy r'a TeHr
6ynanu. MHBepcusira yuparaH mMaXxcy/JfOTJIapHHHT KHCMH 1 — y. Pe-
aklUus oxupuia 6y MaxcyaoraapHHHT Gypuaull 6ypHard o, ra TeHr
6ynap s1u, ¢ oHlda 3ca y @, (1 — y1) ra TeHr.

AnauTHBIHK Xoccacura GuHoaH 6ypuauiu 6ypuard f) oHIa o) =

= a0yl + % (! — y1) ra tenr. Bynaau:
gr= (o1 — ag)/ (20 — ).

Xyaan wyHra yxuaw f oHAa: yo = (o2 — @q)/ (@0 — ay).

Kypuuub Typu6auKH, HHBepcHsira yupaMaraH caXaposaHHHT {; Ba
{2 OHJApAard KOHUEHTpaLMssapH coyt Ba coys. Llynunr yuyu
(XVI1.13) renrnama acocuaa:

2,303 i a — &y
ty — 1 ay —a

k=

o »

974 _ ..

www.ziyouz.com kutubxonasi’



Arap £1=0 na o) = a0 Ba {2 = t Aa az = a; Ae6 oNHHCa:

o= 2808 o 0T S - (XIX.1)

t Ay = Ay

k HEUHT KHAMaTHHU Xuco6/all ydyH MaHa Ly OXHPTH TeHrJaMalaH
doligasaHHl JO3UM.

XaMMa Oypuanul 6ypllaK.napura ac6o6 TysaTMacH Knpmnﬂaﬂ.u
Ac606 Tty3satMmacuHuHr Kuiimatd 0,2° naH olrad rtakaupia, Oy
Ty3aTMaHH XucoOra oMl TaBCHS KHJHHAIH.

Vauaw. xaroaukaaputu Gaxonam

(XIX.1) TeursiamMaun Jorapudmaarasiad Ba auddepeHuHanna-
raHjaH KedHH KYyHHJaruHH olaMH3:

Ak . At 2Ax 2Aa
F =71 K (2g — @) 23 1g (2 — 2 oy) + (@ — 2)231g(2, — ag)

Peaxuusi 6olinja BaKTHH Ge/rujallfiaTd XaTONHK KaTTa aXaMH-
siTra sra (macanad, 10 MuH aaH cyur y +10% Hu Tawkua Kujamiu)
6ynca, Oypunuin Gypuaknapuku Oeirunalljard XaToluk Oypuak
KHYHMKJalIran capd opTu6 6Gopald Ba peaKllHsi OXHPHAA aJloXHAa
axaMHsIT Kach 3Tanau.

Taxpu6a onu6 GopHIl WapoUTIAPUAAH KeAHO UHKaAHraH XaTo-
JHKJAApHH XaM Xucobra oiuml kepak. LIyHHHr yuyyH TypJaw BakT
OHJapHra XMCOOJIaHraH KOHCTaHTalapPHHHT GHP-GHpHIa MOCAHTH 10%
opajuruaa Gynaau (KYNrhHa KHHETHK YavallJlapHHHT aHHKJIHIH
mydra yxwawmwanp). Wy Tydaitin peakuHSIHHHI Te3JHK KOHCTaHTa-
CHHH TYPJIM BaKT OHJAapH YyUyH XHCOOGJAHraH KOHCTaHTaJapHHUHF
yprauacu ciaTtHaa ONIHHAIH.

\

Tonwmupukaap

I. Bepuaran xapopaT Y4yH ¢aXapo3a HHBEPCHSICHHHHI Te3JIHK
KOHCTaHTAaCHHH aHHKJAaHr. Depuafan spurMmajarn caxapo3aHHHT
2 coaT yTraHaad KeHHHIH KOHUEHTPaLHSICHHH XHcoGaaHr. Kanya BakT
nuupa 50% wuuBepcHs GOPHIUMHH XHCOOJIAHT.

2. TeaiK KOHCTAHTaCHHHHT BOAOPO/ HOHJ/A PHHAHT KOHUEHTPAaLUH-
ACHra GOFJHKJUTHHH aHHKJIaHT (peaKuHmm Ky4YJIH Ba KyYCH3 KHCJ10Ta
6unan 6uTTa KOHUEHTpaUHsda €KH Kywid KHCoTa 6Hs1aH HKKHTA
KOHUEHTpaLusla KaTajH3ra y4YpaTHHT).

3. HaBepcusi peakUHS$ICHHHHMI AKTHBJAHHII 3HEPTHACHHH TONHHF
(peakuusi Te3JIMTHHH WUKKH XHJ XapopaTha yJjualll acocupua).

© Xnco6oT HamyracH

Xapopar...°C
Ac606 TysaTMacH qn=
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Caxapo3a 3pUTMacHHHHr Gypunuiu Gypyard a$=~;~
ApanawmMaHuHr GolnanrFud Gypuaum Gypuard o= - -

Apa.naun‘upnm OHH . .. €Oar . . . MUH.
Tampu- |Actpo- |Peaxuus- | Tomn- |Tysar- | ap—aw |lslag—ae)| X [ A%
6a Tap-|HOMMK |HMHT raH M3 KM~
™6u  |paxr |Gomma- |Gypuax |purma-
HYIUMARSH aI TaH
xehuH t Gypuax
yfllu ag
saxr, t,
MuH

- | ®  |a'e=..|an=.. ro—a..-... Ig(ag—ac)| KgprAx=...

0O Gy = o By = .. Gy — Gy = ... Ig(@) — Fo) Fgp E Ak = ...

Fpaduknap: (o — @) = f(£); Ig(ar — aq) = f(8)-
XIX.2. MYPAKKAE 3oHUPHHHT COBYHJIAHHIUI PEAKUMHACHHHNHT
TE3JIMK KOHCTAHTACHHH AHHKJIALI

Mypakka6 3MpPHHHT COBYHJAHHII peaKIHsCHTa MHCON TapHKacCH-
a KyHHAard peakuusiHH KYpHO 4YHKaMH3: :

CH3;COOC;Hs + NaOH — —— CH3;COONa + C;H;OH

YHu CyB/H 3DHTMajla HIIKOPHHHT GHp 03 OPTHKYa MHKIOPH GHJIaH
o6 6opHJaAH, Y HKKHHYH TapTH6Aa GopalH. .
PeakuussHUHT 6YaH1UM MyYMKHH GYaran 60CKHYIapH KyHHaru4a:

0 0 :
r—d_or + H;0* T, R;fﬂ—o+<R' + H,0 @)
a H
@ R T 0
R— _$< H+ H.zoﬂ'ﬂk R—((%):0+<le R—!—O+<:+ R'OH 6)
H/NH
0 y 0
R—g—0+< + 1o p_d_on + HsO™. (8)
; :

(XVII. 14) TeHrnama 6yitnda peakUusAIHUHT TE3NUK KOHCTAHTACHHH
XHCOOAall yuyH, peareHTNapHuHr 6up xun (50 cm® apanawma)
MHKAOPJNaPHHH KOHUEHTPAUHsCH aHHK TOMUJTaH €, MOb/J1 KHCJOTA-
HHHT 3pUTMacH GuJ/iaH THTPJa6 Tonuaan: TeKWnpHI yuyH HaMyHa ap
BaKTHHHI TYDJIH OHJ1apH[a OJHMHAJH.
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Peakuusa OGouwiaumMaciaH OJIIHH, ¢ OHJa Ba peaKUusi TaMoM
6yarania OMHHraH HaMyHaJapAard HIUKOPHH HeHTpa/ialll yudyH
KeTajural KHCJAOTa XaXmaapudu (cM®) v, v, Ba v, OpKaim
Gearujaiimu3. By xonna HamyHaaarn HILKOPHUHT GOLIAHFHY MOIbLAAP
COHH a = vo-Ce+ 1073,

CosyHananuuina | Mons 3dupra 1 Monb HIIKOp capdasraid yuyH,
HaMyHajard >3QHPHHHr OGOUNIAHFHY MOAb Jap COHH HUIKOPHHHT
~ GOlLLIaHFHY Ba OXHPTH MHKJOpJapHHHHT GapKu cHdaTHRa aHHKNaHa-

An: ' :
b= (Vo — V) - 1072 Yuga a — b = v - 1072

HaMyHanaru HUIKOPHHHT ! OHAArH MOVIAp COHH @ — X = U(Cs *
1073 ra Tenr Gysnanu.

Bynnan: x = (vo — v¢)ce - 1073,

YHaa HamyHanars 3GUPHHHT { OHAArH MOAb J1ap COHH:

b — x=(vr — V)cr - 1073

~ QOnueran wudoaaHu (XVII.M) TeHIMlaMa - KYiu6, KyhAunaruu
QJIaMH3:

-303.50.1073 ¢ (vp—v,)v ; . (vg — v )Y
2,303-50 103 (v )y, _ 2.308-50 0 t(XIX.2)
Uyl 10778 (0,—va)vp U oo Cat Up(vy — Vo)

vo, U+ Ba U, KaTTaJHKJIApHH aHHKIall Y4YyH THTpJaulljsa
KyJaaaHunaértraH KHcaora OusaH OollJaHFUY HIIKOP 3PHTMAcH
KOHLUEHTpaUMsAJIaDHHHHT MYHOCA6aTHHH TOMMIU KepaK.

AdlitaliinK, v, KHCIOTaHH HeHTpaajall Yy4yH U, HIUKOD KeTal,
_YJapHHHT HUCGATH 3Ca: Ux/v, = CufCe.

50 cm® peakumon apanamMa Tapku6uaa 25 cM® HIWIKOP TyTraHw
yqu) UO=25 (cu/clc)'

Peakuuon apaaalliMaHu THTpJaa6 v, HUHT KHHMaTHHH Tonaérrakia,
yHIa peaKUusi 1aBoM 3TaéTraHHHH XHcoOra oadll Kepak. By 3ca,
yJadaur Kaficu OHra TaaaJyKJu 3KaHJIHFHHH aHUKJa IIHY KHHHHAALWTH-
palid. By TYCKHHIMKHH HYKOTHHI MaKCcalH/la peaKUHSAHH CEKHHJIAMTH-
pulll #yanapu ToluJaik. YaapaaH OHDH — aHaIM3 KHJAWHaéTraH
YJIyUIHHHT XapopaTHHH KeCKHH NacaiTHpHLU (MacanaH, My3 GuaaH Ty3
conunrad — 10°C Ba xapopaTu yHAaH MacTpPOK apaJjlaliMara TylUIM-
pu6), GolKacH — peaKUusira KMpULUMaraH WLIKOPHH KHcJora Guaan

Arpanntam. OXHpry Xxouaa Xap Oup ¢ oHujla peakUHOH apafjaluMa-
:ﬁHF anuk yaywunu (50 cs®), uwkopHn 3pup OuiaH peaKuunra
KMpHIIMaraH KHCMHHH HeATpajiall ydyH erapiu OyjaraH Kuciaora
MHKAOpUra Ky#uaaau. KucaoraHHHT OpTHKYa MHKIOPH peakuusira
OJIMHTaH HLIKOP 3pHTMAacH GuJIaH THTpJaHaAH (TecKapu THTpAaul).
AiiTaiilinK, peaKUHOH apajaliMaHH v,, XaXMJH KHCJOTara KyHauk,
TeCKapH THTpJAll y4yyH 3ca, u,, HIIKOp capd 6yaau. Yuua:

Cu

ut=vt.x—vt,uc . :
[
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v, XaXMHH TeCKapH THTpJaLll opKaJii, Xyl v, Kabu Tonuaaim.
HuwiunHr 6axapuanmun

HCI Ba NaOH nusr taxmusaHn 0,03 H spuT™MaJapu TailépaaHaiu.
Ynapnas OupH (KHCJIOTa)HHHF KOHUEHTPAUHACH aHHK TOMHJraH
6yaniun  Kepak. Hkkana 3puTMaHHHT MyHocabaTH Ba HKKHHYH
IPHTMAHUHT KOHLEHTPALHsCH aHHKJIaHAMAH.

Cyurpa 3¢pupuunr 0,03 H nau Knunkpok (Macanaas, 0,027 H) aput-
MacH TaiiépaaHanu. BynuHr yuys wy kouueHtpaunsau 500 cm® spuTMa
tafiépaaml yuyyH kepak 6yaran >QHPHHHI MHKAOPH XucoGnraHanH.
MHUTHAMTPHHHT YHAAH OHP Gyjarura GyJauHraH nunetka €paaMuia
3gmpmmr XaXMu yauab QHHANM (cupka-3THA 3q>upnmmr 3HWIHTH

9—=0,901 r/cm?), 500 cm® 1 y.nqoa Konbacura Kynuaaau, 6earucura
Kaaap JNUCTHJIIaHraH cyB OHJIaH TYJUIHPHJIalIH Ba sIXIuJab apaJallTH-
puaanu.

Xaxwmu | am® nan katrapoK Kypyk uamwra 500 cm® raiiépianran
ULKOpAaH Ky#ujaau. Ddup Ba HIUKOP 3pHTMajapH CyBJH TepMmo-
crataa 15—20 muH naBoMHZa TaxXpubGa XapopaTHAa YULJIaHaAH.
llynagan cyHr HIUKOpJH uAMIra 3(HP 3SPHTMACH COJHHAAH Ba
Axwuiaab apanaliTHpuaagn. JpUTManap Gup-6upura KyAHaraH OHHH
(I Mun raua auumuma) peakUHSHHHI OollaHHLl OHH J1eb
xucobnanaad. llyspad cyHr wpuiiHd siHa CyBAM TepMOCTaTra
XKOHNAITHPHAALH.

CyoaTHpriral HWKOP 3PHTMACH YrJePOA HKKH OKCHAHHH SIXUIH
I0TraHu caba6au, peaKUMOH apafaliMa JOHMO NMYKaK THKHH GuJaH
GepKUTH/raH 6y.r1mun Kepak, yH{ (hakaT HaMyHa OVIAéTTaHAa OYHNAH.

4—5 nona 100—200 cM® 14 KOHYCCHMOH Koi6adajap oIHHalM Ba
yJlapHHHT Xap 6upura 6iopeTka €plaMuia KHCJOTAHHHT aHHK MHKJOPH
(vIIKOpHH HelTpansall y4yH Kepak Oyaran MuKAopAaH OHp 03
KS’lnpoK) Kyinaagu. BakTHuHr Gepuarad opaaukaapuaa (3—5 MuH)
Tauep.naHraH Xap 6up Kucaoraau Konbara peakllHoOH apaniauimMajaH
50 cm® pam conuHaau. ApajaliMaHM HLIKOPAM Haiya GHaaH
KHX03JaHraH (apanaliMaHH NMuNeTKara TopTaéTraHia yrJiepoi HKKH
OKCHAMAAH CaKJaHULI yYyH) NumeTKa €pAaMHia OJHHaAHM.

Peakuust §TraH capm: yHHHI Te3JMIH KaMasii{, WYHHHT YYyH
KeHuHry Hamyuanap xap 10—15 Munyraa oauHagu. by 6HpHH‘-lH
HaMyHa/lapHH THTpJalll y4yH KHPHWHLIra WMKOHHAT spata
TuTpaaw yuyH Konbanard apaialiMa KalHaryHya KU3JHpHJalu Ba
theHON(TaIEHH HIUTHPOKHIA OJOBpaHrraua MIUKop OuJaH Te3la
tutpaaHaad. Opartaa 3pATMa COBYTHJTaHAa paHr HyKomaau. DBy
XOJHCa HUIKOPHHHT OPTHKYa MHKAOPH XaBoAarH yTJjepoi HKKH OKCHI
6unau HefiTpa/lanuuiy oKubGaThaa (apanalliMa TyJa TUTPJAaHMaraHnH
yUyH 3Mac) coaup 6yaanm.

Peakuusinuur Gopuiuuud 1,5—2 coatT naBomMuaa KysaTHJalH,
6yHAa HaMyHaJap TaX/ua (aHaJM3) yuyH KeTMa-KeT oMu6 TypuJaais.

CoByHNaHMLl peaKLMsCH XOHAa XapopaTHaa TaXMHHaH 1 cyTka
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naBom 3Taau. KucKa BaKT HUHMIa peaKlUsiHH OXHpPHra eTKasulll yuyH,
peaKklHoOH apaJaliMaHHHT ajoXxuiaa yaywdHd (100—200 cm®)” Kym
xamMomuaa 50—60°C ga kamuaa 1 coaT JaBoMua TeCKapH COBYTTHY
ypHaTu6 (3dupHH yuM6 KeTMACJHMTH Yy4yH), KHCIOTa KyuIMaclaH
Kusaupuaanu. lllynaaH cyHr apaJailiMa COBYTHJAAaAH Ba IOKOpHAa
é3uJyiraHfek, 6Up Heua HaMyHa THTpJaHalH.

Yauaw xatoauknapuiun Gaxouaw

YnuoB Oupamru GyamaraH HucOMM XaToHH XucobJail yYyH
KOHUEHTpaLUMUs/ap ypHHra peareHTJIapHHHI XaXXMJapHHH Ky#ca
6ynagu. (XIX.2) tenrmamanm Jorapupmaaraiiad Ba AudgepeHlUH-
aJnaraHfaH CYHr KyHHAaTHHH ONaMHu3:

Ak At Av Av Av’ Av
Rt v, - 2,3 1gy, + vy - 2,31gug +

2Av - 2Av .
+ (vg — vm)2,31g(v° - Ug) + (v, —v,)231g (v, —v,) -~

TeHrJaMaHUHT YHT TapaduAard HKKHHYM, Y4HHYH, GellnHYH Ba
OITHHYH XalJap PeakUHsHHHT XOXJaraH OHH yuyH yarapmac 6yau6
KolafH. XaTOIMKHUHT KHAMaTHra KojiraH XalJlapHHHT TabCUPH Ba
yaualWwiapHAHT YMYMHE XaTOMMIH XaKuaa 274- 6eTra KapaHr.

' Tonwupukaap

1. PeakUHsIHHHT Te3JIHK KOHCTAHTAaCHHM aHHMKJaHr. bBepuaran
mukaopaary apupuuur 50, 90 Ba 99% ra coByHJaHHW BaKTHHH
XHco6aaHr.

2. CoByH/JaHHLI PeaKUHSICHHHHI TE3JHK KOHCTAHTACHHH HKKH XHJ
xapopataa aHukaaHr. llly peaklUusHHHT AKTHBJAAHHLI 3HEPTHSACHHH
XHcobaaHr.

XuHcoGor namyHacH

Taxpuba xapopath...°C Kucaora KOHUEHTPALHACH . . . MOJb/ N
Sdup 3pHTMACHHHHT (500 CMa) TapKHOH- :
na . ..cm* sup 60p.

Kncnm‘a Ba HLIKOP 3PHTMAJIaPHHHUHT
y3apo HucbarH:

Tapru6, No/Ne Vg om3 Uy o3 cfexmvy vy
1
2
3
Yprava ...
v = 25— = \
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ApanaliTUPHIL OHH ... COAT . .. MUH.

Teckapy TMTpAaw
toHuna-
Taxpu{ Kncao- ™ KUC-
6a T2 n0T3
- Gow- | xaxmu | muKop xaxmu | Xaxmu
Hamyna Acrpo- nan- | 5 x ] v;=0,k | V1—v,
6u | HOMMK t K, A 3 K Ax
TapTubu BaKT ray o3 i oM
yrran
BaKTt, —
MUH. | - @, o ",i at’"sck
H 2 C,
cm3 x| oMY
1
2
0 1
2
3 ..
Vo, u, yp= -+ 1. Voo, gp=--- kyp* Bkgp

Yy
Fpaguknap: v,=f(t) ea g ——=1I0.
. it Yo

XIX.3. ALUETOHHH ROANAI PEAKUHACHHHHT TE3JIHK
KOHCTAHTACHHH AHHKJIAWI

AueroHHH foanall peakUHsICH

CH3sCOCHj; + Iz == CH3COCH,I + HY + 1—

HIIKOpHH €KH KHCI0TaH MyXHT/apAa Ce3HJap/d TessuK  Gunan
6opaau. PeakuusiHHHT MexaHH3MH Oy MyXHT/IapAa TypJHuaaHUp.
SxTUMON y Kyfiuparuua Gopca Kepak.

Hwkopu# Mmyxurt. [Iporodua xoccanu (NporonaapHu 6npm(m-
pPyBYH) -THADOKCHJ HOHJAapH TabCHPHAA alleTOHAA 3JIEKTPOHJAAp
3HUJIHTHHHHT KHCJIOPOATra TOMOH CHJ/IXKHINH Ky4Yasgu:

- =
HyC—C —CH,
N

Bynunr HaTHXacuza MeTuJ rpynnajiapHHHHT GHPHAArH BOLOPOL
Kyla XapakatyaH G6yau6, y3uaumra Komup O6ynaau. Kyhuaaru
peaklHsi KeTaju:

CHacl‘.CH3 + OH™ = CH;C = CH; + H,0
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AnuoHHuHT MaHHH 3apsau Kucaopoa atomuia OyTyHaail My-
)Kaccawlammarau HMuroaps 6yiiMua 3apsilJlapHHHI TaKCHMAa-

HHUIHHH H3C< KYPHHHIIKAA mponanam Kepak. Kncman 3apsnJu

"6yHna# cucremann UHroina me3omep cucrema ne6 atanu. [ToiHHIHHHT
pe3oHaHC Ha3apusicura GHHOaH Mo/ieKyJia KyAHAarH AHHaMHK MyBo3a-

HaTaa OVaanu:
CHy H,
H
3O<O <———> H3C<_

ByHnait MmyBo3aHat 6yjaranna, MoJleKyJaHHHT SHEPTHSACH Pe3OHaHC
3Heprusick JAe6 aTaJyBY¥ IHEPrusira KaMaHraHu ydyH MOJeKyJa 3HT
6apKapop xonataa Gyaazu. Pe3oHaHc 3HepPrUsiCHHH Kyn Xxoanapaa
ya4am MyMKHH.

Keronna xoHa xapopatuaa 0,5-10~*% enon HsCC= CHj 6yaanu,

: H :
JeKHH HIIKOpHH MYXHTAa KeT0-€HOJ MyBO3aHaT €HOA- TOMOHra
cuJKHRAM. KeTo-eHON aHHOHH XOCHJ GYaHLl PeaKUHSICHHHHT TE3JIHIH
(lwyHra Moc paBHHIAA R; Te3MHK KOHCTAHTAacH XaM). KHYHK.
, KeliuH4Ya/HK aHHOH HOA OujlaH peaKUMAra KHpHIaIH:

H;C —C= CHy; 4 Lb==H;CCCH,I + I~
' |
- . O
SpHTMaHUHT HEUTPA/IUIH Y3-Y3HAAH MablAyM, UyHKH HUIKOPHi
MYXUTIArH THAPOKCOHHH HOHJAPDHHHHI COHH KeTO-CHOJN AHHOHHHHHI
XOcHJ 6yaHuIMra KeTraH rdApPOKCHJ  HOHJIAaPHHHHT COHHra TEHT.

PeakUHsIHHHT HKKHHYM GOCKHYH Te3 yTalM (Te3NMK KOHCTAHTaCH

ko> ky).

Kucaoraau MyXxuT. Bonopoa (ruapoKcoHui H30+) uomlapn-
HHHT HUWTHPOKHAA aleToH npoTobun 6Yiub6 Konaau. I'mapokcoHui
MOHH NPOTOHHHUHI alleTOHTa y3aTHJHIIH copup 6yaaau:

Jl OH +
CH3CCH;3 4+ H;0t == -
CH3C CH, + H,O

KeTo-eHO KaTHOHMRArA MeTUJ TPYIINIZCHHHHT BOJOPOAH Xapa-
KaTuaH 6yJu6 KoNaH Ba CyB MoJeKyjacH OujlaH OHPHKaIH:

OH 1+ OH
CHs; CCH;| + Hy0===CH,; C = CH, 4 H;O"

By peakuns (k, Te3JuK KOHCTAHTaJ/H) CEKHH 6opanH.
UyHnait Kuau6, peakuMsiHHHT GHPHHYM GOCKHUHIAA KEeTOHHHHT
eHoIra TayToMmep ailJlaHHIIH Ky3aTHJAAIH.
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HKknHuH Gocku4aa eHol HoAHM OGHPHKTHUPAAH:
OH
CH:’&.= CH2 + Is + HQOZ——ZCH:;COCHQI + H30+ + l_. .

PeakuusinuHr 6y Gockuuu Te3 yraau (k2>ki).

KypraHHMH3eK HIIKOpHil Ba KHCJIOTaJH MYyXHUTJapRa peaKuUHsi-
HHHr GOpHIHAAru acocuil ¢papK WyHAAKH, OHPHHYH XO/a alleTOHAAH
KeTO-eHQJ MOHH XOcHJ GyJlafH, MKKMHYHCHAA 3Ca, KeTOHHHHT eHoJira
TayToMep aflianuiy copup 6ynanu. MKkasa peakuusaa XaM cymmap
Te3NHK CeKHH Gopaérran (Gupunuu) GoCKHUHMHT Te3huru Ouaan
AHHKJIaHAaJM, WYHHHT YYyH peaKUUs CyMMap Te3JIMTHHUHF KOHCTaHTa-
cH ky ra tenr 6Vaaau. Kucaoraaum MyxuTia peakUHSIHHHF GOpHILIH

naBoMuaa ruapokcoduii HyO1 noHnHHHT MHKIOpH opTHG Gopanu, 6y
3ca peakUHSHHHI Te3dJjaluHlugra oiub Keaaau. DByHra yxmain
Y3-Y3uaaH Te3asalllyBUM peaKkUHsAJap aBTOKATAJIMTHK peaKLUMsiap
Jeduaanu. _

IOk opuna kypcaTuaranjiex, KUCJAOTaJH MyXHTAA alleTOHHH HolJalu
peaKUHACHHMHT Te3aurd OHPHHUH OOCKHUHHHI Te3JHIHra, S'bHH
€HOJIHHHT XOcHJ 6yaniura GOFIHK, AeMaK, alleTOHHHHI Ba BOAOPOJ
HOHJAPHHHHT KOHLeHTpauusjapura Goriuk 6Yiub, ftogra GOFIHK
smac. Hatuxkaza peakuusi MKKUHYM. TapTH6aa yTaiM.

_ ALETOHHHHT Ba THAPOKCOHHI HOHJAPHHUHI GOULJIAaHFHY MOJb J1ap
COHHHH g Ba b OpKaJ/M, yJIapHHHT KOHLUEHTpaUHsJIaDHHH 3Ca, €, Ba Cp
opKaJii GenrusafiMu3. { oHra efraHia x MOJdb alleTOH peaKuusra
KHpHIIag¥ Ba x Moib (3kBuBasent) H3O01 Ba xymam wynua
3KBHBaeJHT I~ XocHa 6yaaau.

By oupa: ¢y = (a — x)/v Ba cg = (b + x)/v.

XVIL.10-6yauMaa KeaTHpPHITraH TeHI1aMaaapra GHHOaH Kyinaaru-
HH OJlaMH3:

dx/dt =~(k/v)(a — x) (b + x).

YarapyBunaapuu axpaTu6 Ba t = 0 naru x = 0 AaH f naru x raua
MHTerpaana6 (3HT coARa Kacpsapra akKpaTHIl yCyan GuaaH),

x t
dx k
xio @0 G+x v ’io “

Ba

[

—_ 23 (b+x)a
k= Taroi ¥ la=nb

JADHH OJlaMH3.
AULeTOHHHHI GOLVIAHFHY MUKAOPH TOPTHG aHMKJAAHAaLH, BOLOPOL
HOHJAPHHHKH -3Ca — OIHHTaH MabAyM KOHUEHTPaLUsAH KuCaoTa
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3pHTMa MUKIOPHIAH, caplaHraH aUeTOHHHHT MHKAODHHH — Honnau
YUyH KeTraH HOLHMHT KaMafiuiuy 6yinua. Ullynnait kuan6 xucobiapra
takaT GMprHHa y3rapyBuyaH KaTTaJIHK KHPaiH, Y PeaKLHOH apa-
JauiMaHH THNIOCYALGUT 3pUTMacH GHiaH TUTPAAG aHHKAAHAIH.

HwanHr 6a)|(apu.numu

250 cm® an yauoB xonbacura 25 cm® 4% i KI spurmacuparu Ig
Huur 1,0 v 3PHTMACH/AH Ky#ua1n, yHra 25 cm® HCI nunr 1,0 1 sput-
MacujaH Kyuaan, 6earuraya ~20cm® KOJTyHYa AMCTHJJIAHTAH CYB
CoIMHajyM Ba TepMocCTaTra ‘Xoilnamrrupuiaiu. AHaJHTHK Tapo3nia
10—15 cm® H20 conunran KorkoKJ/JH KOHYCCHMOH KonGava TOPTHJIAJH.
Kon6auara cosnaHran nunerka epnamuna ~1,5 r aueroH Ky#unaau
(aueTonnnHr suunaury p?° = 0,792 I‘/CM ). Konﬁaqaﬂu SHA aHAJMUTHK
Tapo3uaa TOPTHJAAAM Ba papk éynuqa KYLIHJATaH aUeTOHHHHT MacCcacH
aHHKJIaHalH.

AUeTOHHHHT CYBJIH 3DHTMAacH COJHMHIaH Ko.néaqaﬂu Xxam 10—
15 muH. ra Xy Ly TepMocTaTra KofinalWTAPUIAE, 3pHTMA YJI40B
Kou6acara KyHu/aaaH, 6Mp-UKKH KHYHK yJaylWjla OJIHHTaH cyB GuJaH
yaiin6 ya4oB KonbGacHra colMHaiM Ba Oearuraua cyB GuJan
TyJaaupuaand. By oH peakUMsiHUHT GOLVIaHMII OHH XUcobaaHaau (6Gup
Heya MHHYTHHHI HYKOTHJIMIUM, KaTTa aXaMHATra 3ra 3Mmac, YyHKH
peakuus Golinjaa XKyna ceKHH GopanH).

AHaJlu3 yuyH HaMyHaap peakuus 6ountaHuiiy GHIaHOK OMHHAIHM,
1 coat yTrangan kKeilHH 3ca, Xap ApuM coaTina 3—4 Mapra OJHHAAH.
OJ'IHHI‘aH HaMyHaJiapHH (25 cm® nan) NaHCO; nunr 0,1 H spuTMacura
(25 cM®) Kyinnaau Ba NasS20; wunr 0,01 H spuTMacu Gn.naﬂ Kpaxmadsa
HUITHPOKHAA THTPAaHaau. Bynpan x = (vo — v)c - 103 xucobaa-
" Hapu, 6y epaa vg Ba v, — OollJlaHFWY Ba { OHOArH THTpJaall yuyH
KeTraH FHIOCY/Ib)UT SPHTMACHHHHT XaXMAapH, CM>; ¢ — FHNONbCY b
UT S3PUTMACHHHHT KOHUEHTPalHUsCH, r-3KB/J1. Peakuusnu ¢ > 25°C na
oin6 Gopuaaau, yyHkn OyHAaH NacTPoK XapopaThAa y XyHa CEKHH
6opanu.

Yauaw xatonapunu GaXxoslallHW aBBaJrd HILAAH KapaHr.

Tonwupukaap
1. PeaKuuMsiHHHT Te3JHK KOHCTAHTACHHH aHHKJAHT. MabiyM MHK-
JopAa ouuHran auetousd 50, 90 Ba 99% ra fHomnaul BaKTHHHM
Xuco6s1a6 TOMUHT.
2. PeakLRAHHHT Te3JIHK KOHCTaHTAaCHHH HKKH XHJ Xapopartia
aHuKJaHr. Dy peakuMsiHHHI aKTHBJAHHII 3Hepmﬂcuﬂu XHco612a0

TOIIHHT.

. Xuco6or HamyHacH

Xapopar ... °C AUETOHHHHI TOPTHJraH MHKLODH, ..

KoHueHTpauus, r-3kB/. AueToHHHHET yoaaap coHn (25 cm na)-

HCI 9pMTMacuHuHr ’ a=.. \ .....

[2 spuTMacHHuur .. H * HHHT SKBHBAIEHT1AP COHM

Konbauuur maccacu, e.. ) (25 cM? na)

CyB Ba alleToH Guia .. ¢ . b= .........

Cys 6uaaH ..... . ApaaallTHPUIL  OHH ... COAT . . .MHH.
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Taxpuba r~(vg—uy
Hamyna | ACTpOHOMMK Gonunan- -3
rauyrrau | vy, CM cpl0~° momn X Ax
TapTubu BaKT sagr, £,
MHH.
x)-,p-*Ax—

Xucobnapuy Geul pakamau jsorapudmaap xkaasanau éku B3 — 36 kanbkyasTopu
épaamuaa onu6 Gopriu Kepak. I'padux: 3t = f(t).

XIX.4. MALHKJIAP

lilakapkamuwr aput™acH 40°C pa HCI uunr 0,002 u IPHTMACH HIITHDOKHIA
y‘rGJlaum.u Tekucuruad +22,3° ra 6ypain. 90 Mun yTranaan cyur 6ypuaum Gypuaru
+19,8° ra Tenr Gjaran. Peaxuss TaMom Gjaranaan kefind Gypuinuwi Gypyaru —
5,37° 6yau6 Konau. PeakuusiHHHE Te3HK KOHCTAHTACHHH XHCOGaaHr. 60 MuH yTranaaH
KeWHHrH GypuaKll Gyp4arnHH TOMHHF.

X aso6: a=20,63°.

2. llakapKaMmuill HHBEPCHACHHUHT Te3NHK KoHcTauTacH (k - 10%¢~') H2SO4 munr

0.1 4 spuTmacHaa KyWuaaru KufiMataapra sra:

. Dpurma rapxubu Xapopart, °C
C12H22013, T H20, moms 20 30

100 51,95 4,43 18,30

500 38,09 5,95 24,50

HuBepcust peaKUHACHHHHT daoiaaHUW 3HEPrUsICHHA TONHHI:
Kasob6: 25°C ga ~105 k)K/monb.

3. Cupka- STH a¢pupuuuar 25°C aa HWKOpKil COByHJIaHHluHHHHI‘ Te3/IMK KOHCTaHTa-
cu* 6,56 a-Monb~'-Muu~"' ra Tenr.

a) 3pup Ba HIIKOPHHHI GOLINIAHFUY KOHUEHTpaUHAAapH 6up xua Ba 0,015 Mot/ ra
TeHr Gyaca, 20 MHH AaH KelldH Ta'bCHPAAILTraH 3¢ PHHHT KHCMHHHK Ba G) apuM Yarapuiu
BAKTHHH TOMHHT.

K aso6: a) 0,67; 6) ~10 mun.

4. Cupka- yTH 3¢HpH COBYH/IAHHLUMHHHT TE3/MK KOHCTAHTACHHH aHHKJAW YHyH
29°C na 300 cm® 0,03 1 NaOH Ba 200 cM3 0,03 u 3cpnp apajallTHpHIraH. AHHKAAL yuyH
Xxap OHp 3pHTMajaH ajsoxuaa nunetkana 50 cm® pau OTHHIaH. 30 mMuH 1aH KeHHH
peakilusira KHPHWMAraH KIIKOPHH HefiTpaanaw yuyn 13,6 cM® HCI uusr 0,03 1 apurmach
Ba peaKUMsi OXHpHAa Wy sputManaH 10 cM® capd 6yn1m

a) PeaKUMAHWHI TE3AHK KOHCTAHTAaCHHM Ba. 6) ONMHTaH MHKAOPAArH ‘3UPHHHT
0.3 Ba 0,9 KHCMHHHHT COBYHJIAHHIIM AABOMUAIMIHHM TOMHHT.

XKaBo6: a) k=51 a-mogp~'. Mun~"; 6) fog=45,3 Mun.

5. 3 Ba 4-ronwnpuKAapaa GepuiraH KarTaaHKAap 6§inua cupka 3THA a(pupanHr
COBYHAAHHHIN PeaKIMACMHHHT AKTHBJIAHHUI SHEPTUSICHHH TOMHHT.

XaBo6: £.= 22,3°C na 36,5 x)K/monb.
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XX 606. SPHTMANAPAATH HOH PEAKLHANAPHHHHT
KHHETHKACHIA MYXHTHHHT TADCHPH

XX.1. AKTHBJIAIITHPHJITAH KOMNJNEKC HABAPHACHHHUAHT
3PHTMANIAPAATH HOHJIAPAPO PEAKHHAJIAPTA KYJINAHHARKIUH

3apsaanaHraH ‘3appavyanap HIUTHPOKHAArH peaKUHANApHHHT KMHETHKacula My-
XHTHHHI AH3JEKTPHK Xoccasapura GOFAHK GyAraH 3neKTPocTaTHK §3apo Tabcupaap
KaTTa aXxaMHAT KacG 3Tanu. )

A#Tailink, MOH peakuuscH Kyt6au IpuTyBunaa (e>30) wuoHaap opacHia
acCCOUMNAHHII KeTMaMauraH KoHUEeHTpauuanapaa oau6 Gopuaasantu. AKTHBAAILITH-
pHAraH KOMIJICKCHHHT XOocHA G6yanwunn Tu66c suepruscuuunr AG™ (Appenuyc
TeHr1aMacHAary aKTHBAZHHII IHEPTHACH GHNAH YalKaWITHPUU KepaK 3Mac) ajdoxuia
yayuwnapy AMFHHAMCH cuaTHAA KeATHPHIL MYMKHH:

AG* = AGY + AG + AGY . (XX.1)
By epaa: AG;’*— XaMMa HOH Gy/amaraH y3apo TabCHpaap;
Az - zp[T

AGH 2303RT2
e 1+ V7T

AG,#— TabCHPNAWAETTaH 24 Ba 2g 3aPALJH HOHJAPHHHT aTpouaa HOH aTMocdepack

(XX.2)

MaBXY/JIHIH Tydafian ByXyAra KearaH yayw, I — non kyuu, A — [le6aii-Xwkkeinb
TeHrJaMacHHUHT napametpu: A = 1,82 - 10%/¢/T)3/2;

AGc# = ZAZBNAezl4ﬂ808f# . (XX.3)

AGY — TabCHpAaladTraH HOHNAPHHHT YEKCH3NHKAAH AKTHBJALITHPHUATAH KOMILIEKC-

HUHT painycu Gyaran r* = rq + rg Macodparaya AKMHAALIHLI HIIH.
Wynnah kuau6, (XX.1) udona
) 3 2AZAZB '\/7 ZAZBNAe2
AG™ = AGY — 2,303 RT — + XX.4
" 1+ V1 4meger™ ( )

'

KYPHHHIIHH ONajH.

By udona jrap xonar nasapusicunuur (XVIL.28) acocuit Tenrnamacura Kyiiunca,
Bpencrea-Xpucruancen-CKsTHapa TeHIIaMacCH KeJH6 YMKaAH, Y GHMOJeKy/aAp HOH
PEaKUHSACHHHHT Te3MMK KOHCTAHTacHra HOH KYyYd Ba MYXUTHHHP OGHPrajinkiaru
TABCHPHHH KypcaTaau:

2AZAZB\/7 .- 2AZBNA82

_—— . XX.5)
1+ VI 2303 RTr*4sneg, ( )

Igk = Igk, =

By TeHrnamara GHHOaH, HOH Ky4YH Ba MYXHT JHJEKTPHK CHHILHPYBUYAHIATHHHHT
Kynafduiun, Oup XuA 3apsaaaH  HoHAap (24 - 23>>0) opacHpard peaKUHAHHHT
Te3NallHIUHTa B3 Kapama-Kapi 3apamin (2, « z2p<<0) HoHMap opacuparn Tab-
CHPAAPHHHT CeKHHMalHIINra oM6 KeJHIIA Kepak.

(XX.5) Tenrnama TacupiamlyBun 3appaualapHHHI 3apALMHH aHHKJalIra, uly-
HHHIAEK, aKTHB/AIITHPHATAH KOMIUIEKCHHHT PaAHYCHHH TONMHLIra HMKOH Gepaiu.

Arap TeKWMPHII, 3puTMara KaHLalAup HeATPAN 3NEKTPOIHT KHPHTHIL iy.au GunaH
ApaTHAaéTral Typau HOH Kyunapuaa Gaxapuaaérrad 6yaca, y Xoida | HHHF KHUHK

xufimataapuia (<<0,05) Te3nHK KOHCTaHTaCHHHHI Jorapudmu 2471 /(1 + T )
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napaMeTpura Yu3HKJM GoFnaHran 6ynau. By TYFpu quanukHuur 6ypuak KodsdduLHeHTH
TabcupJ/ialliaéTraH 3appayasapHHHT KYnafTMackra, 030/ Xad 3Ca YeKCH3 CYIONTHPHIraH
3PUTMAJark Te3JHK KOHCTAHTACHHHHI Jlorapu(Mura Tewr.

Arap Te3NMK KOHCTAHTaJapHHHHT KuliMaTnapi TYpJH JHSJICKTPHK CHHIIH-
pyBYaHJMKKa 3ra OjiraH HHAMBHAYya/l 3PHTYBuUWJapra €KH SPHTYBUHJAPHHHT apa-
JlaliMacuia MOH KyYH Hoara TeHr 6yaraH wapoutaa onMnrad GyJca, yHAa Te3JIMK
KOHCTAHTAaCH NOrapuMUHHHT NU3JNEKTPHK CHHTAWPYBYaHAKKKa Teckapu 6yarau
KnfiMaTra GOFJIMKJMIH XaM TYFPH 4H3HK TeHrJaMacH Guian udoaasaHald, YHHHT
GypuaK Ko3pGHUMEHTHAAH AKTHB/IAIUTHPHATAH KOMIVIEKCHHHT paluyCHHH (KapaHr)
TOMUL MYMKHH:

2,2aN 6 —4 :
. 425N 4 . 125-10 6
= T ine2308RTiga | ABT Tiga (XX.6)

Tana6 KuMHra# AM31EKTPHK CHHIAHPYBYAHIIHKKA 3ra GYJraH spuTMalapHH OMHL
YUYYH CyBra KyTOMaHraHJHTH KHUYHK 6¥araH KaHaaiaup 3pHTYBUHHH (aUeToOH, AHOKCaH,
Ky#H cnupTaap Ba Gowkanap, XX us0ea) Kywuw ycyauian GpoiianaHnil MyMKHH,

SpuTyBUH/ap apajaliMacH HOHJMap GHJaH TabcupaalldlUnAa Y3ura Xoc XyCyCH-
ATAapra sra GyAraHH yuyH, 3pHTYBUH KOMMOHEHTJIAPHHUHT y¥3apo HHCOATH y3raprania
lgk, y3rapmac KaTTaJuk Gyamal# KOMHIUH MyMmKuH. By lgk = [(I/e) rpacuKHHHTr
6y3nauiinra onH6 KeJanw.

TepMonHHaMHK MyHocabaTaap AS# = —d(AG*)/dT Ba AH?* = AG™* +
+ TAS™ acocuaa (XX.4) TewraamadaH KyWHRaTHHM 0aaMu3:

2424251 ZAzIBNAej dlne
AS™ = AS* + 2,303R LA ( ) XX.7
" 14+ 417 41[8087# dT ( )
‘ 2,2,N & ' :
AH* = AHP 4 A5 A <1 + r_dl‘_‘E - (XX.8)
: 4naoer# dr :

Arap r# uunr xapopatra GOFAHK 3MAac/AMTH XaKHZarH TaXMHR GaXapHica,
IOKODHAarH HKKH TeHrJaMa VpuHau Gyaanu.

Arap spuTyBuUNIap apasalliMacHiard KOMNOHEHTNapHUHr ¥3apo HucGaTH WIyHZAR
TaHnaHraH 6yJjcakd, OyHAa TypaH XapopaT/iapha & KaTTajuK GepunraH KHAMaTHH
cakJaca (M3ORH3JNEKTPHK 3PHTManap), TeHriamajnap KyhHaars KYpHHHUIHH OadH:

24 1
AS* = AS* + 2,303R—I—f_*‘4_2i\/\_£——. (XX.9)
: 2,2pN e
AH™ = AH* + ri— (XX.10)

Oxupru udola 31eKTPOCTATHK TabCHPJAAP HOH PeaKUMSACHHHHT aKTHBJARHHIL
3Heprusicura KylraH XHCCacCHHH MHMKAOpaH Gaxonamra uMKoH Gepaau. KyJson
TabCHPJAPHUHT HWIOPAacH Ba KUHMATH Tabcupaawaérrad HOH/IAPHUHT HIIOPACH Ba
KaTTaJury OujiaH aHHKJIaHalH.

(XX.5) TenrnmamamaH Wy KeaH6 YHKAAHKH, arap TabCHpJaluyBud MoOAdajapiaH
6HpH HOH KypuHHilnaa 6§amaca (2,=0), HOH Ky4H XaM, AH3NEKTPUK CHHI AHPYBYAHJHUK.
XaM OyHla¥t peAKLHAJIADHHHT KHHETHKACHTa Ce3H1ap/ii TabCHP KYPCaTHILI KepaK 3mMac.

By xonna KyucH3poOK 3/1eKTPOCTAaTHK y3ap0O TabCHPJAaPHUHF CaKJaHHO KOMHIIH
y3-Y3unaH TyWwyHapau (HOH-AHMOMb, AHNOIb-AHNONb Ba OollKanap), yJapHHHI
peakUHsap KHHETHKACHra KYyliray MUKAOPHA XHCCACH XucOOra OIMHUIIH MYMKHH.
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XX.2. HOH PEAKLUUSANAPHHHHT KHHETHKACHTA HOH
KYYH BA N HIJIEKTPHK CHHTAHPYBHAHJHUKJIIAPHHHT
TABCHPHHH YPFAHHUI

Ywby uwina TeklWHpui yYyH TPH(EHHIMETaH DAHMIOBUHIAPH OIHHAAH: KHCIOTa-
acoc HHAHKATOPAApH cHdaTHIa KeHr HLLIaTyBYH 6POMPEHON KYKH Ba MaJIaXHT SILLHIIH.

TeKUJHpHJIaeTI‘aH peakuusJaap:

1. Bpomdenon KYKHHUHT MIIKOD 6HJaH peaKUHSCH:

[ b 2=

- . br Bp
- 0 ) .
§ O3 0 IR «Wo
. 8 C Br | + 04— 8~ e br
S03 ‘ : S0;

II. Maaaxut swuanudr Kacaora (HCl) 6unan peaKuusicu:

(CH N A NCH, |
QL
éjl \ +H; 0 S g
4.
d ”

III. Manaxutr AUMAMHAHT HILKOP GHNAH peaKUHsiCH:

(CHylp /V(Cf(,) 21" (CHp oW, A, MCHy)z
1 Q.0

+ 0= e ‘
@ @ OH
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Kypcaruaran peakuusinap 3apsimlapuHHHT TYpH GusaH dapraaHagd, MYXHUTHUHI
AU3AEKTPHK CHHTAHPYBYAHJMIH Ba HOH Ky4Hra Typsauua Gornavrad 6yaanmu.
Te3nnk KoHCTaHTaJAapura HOH KyYHHHHT TabCHPHHH yprauuw | — 111 peakuusaap
MHCOIHAA, JAM3IEKTPHK CHHTAMDYBUAHAMKHHHI TabCHPUHH YpraHull 3ca,
Il peakuusiiap MHcoIMAa YTKa3HIaLH. ’

HuHHHr Oaxxapuauniiun

I' Ba

Peakuus nasoMuaa Xafan paHriaHran GHPHKMaNapHHHT PaHICH3 NPOTOHJAHraH
éku Kap6uHoananras (HIKOPHI MYXHTAA) KYpHHKLIFa YTHIIH conup Gyaanm.
Mporounauran xonartra yruin cnekrpogoromerp, macanad, CP — 26 épaamuia
Kysatuan6 typunasu. By ac606 connn BonbTMeTp éEku. €36 Gopysunw ac6obra
(camonuceu) yaaurad G6ynagu. Ac60o6 KHHETHK STDHHH aBTOMATHK €3HIUra HWMKOH

Gepaau.

E3u6 onyBun ac606 (EKH COHAH BOILTMETP) (OTOTOKHHHI Ky4HTa NPOMOpPLHOHAM
6ynran YTka3n6 w6opuaaérran épyFARKHHHT T = I/lo KucMunu xucobra onaau. OnTuk

snuaukan D= —IgT u¢onanas xucoGaHaiu.

Io OpKaJIx T03a IPUTYBUHHHHT IOTHAHID

GeqrusaHraH.

JKaJaJJIHTUra MoC KeJIFaH (POTOTOKHHHF KyUH

Teanuk koHcrantacw XXI1.2- 6yaumaa kypcatuaran ycya Gyiiuda XucobGnaHaiu.

Tvpan AU3NIEKTPHK CHHIIHPYBYAHAHKKA (e = 78 man 55 raua) éxku vwoH kyuura (/ =

= 0,007 paun 0,050 raua) sra 6yaraH paHTJA0BYH 3puTjaanap (3—5) Taiépaauanu.

PaHrnoBuyHHHHT ~5-10~

apafalMaHHHr onTHK 3udaurn_0,7—0,9 opajuruaa &rumm Kepak.

L3

MO/b/J/ GOWNAHFHY KOHUEHTPAUHUSINM CYBJIH 3PUTMACHHHHT

MHKJAOPH HIIYM 3PDHTMaJjapHH Taképaaill ydyH eTapsn KHJIHO raiiépnanaas. Bowka
TabCHPAAIYBYHAAPHAHT KOHUEHTPaUHAJIapUHH cHeKTpad ac60o6 Ba €3n6 onyBuH
CACTEMaNlapHHHI TaBcHuapHHu Xucobra onrad Xonaa Ttaiiépaanaau. Boultaunruy

XamMma Javawsap ysrapmac Xapopataa ¥yTKasuaaad. DBouwnadfud  3pHTMa

(20—25 cM®) 50 cm

3

XaXMaun koinbara Kyhuaand. YHe Ttepmocrtatia 20—25 mun

yunasaad. CyHrpa nunerka épaaMuia HKKHHYH DEareHTHHHT aHHK JI4YaHTAH XaXMH

(0,5—1,0 cM®) xupuTMIanM, y apanaluTHPHAEAM Ba KYLIMATaH OHH CEKYHAOMEp

épraMuia éku é3u6 onyBuM ac606HMHI JMarpaMMa KoFo3uaa Gesruiianans. Apanauima-
HHHT GHP KMCMHHM lLUnpull épfaMuja OMHG TepMOCTaT/aHraH KioBeTara KyHunaau Ba
ac600HMHT BaKT yTuld OunaH Kypcarras KHMHMaTiapu €3u6 Gopuiaann (peareHTaap
KyWHIAraH oHAaH acGOOHHHT KYpcaTHIH E3nnaéTrad OHrauya YTran BakT Xam €3u6

Gopunani). OnnHran HaTuXanap acocuaa Igk = f(1/e) €xu

gk = f1/(1 + 1)) rpacpurn TysunanM Ba rw (EKM 2425) TOMMAAAM.

1
Yauaw xarocuuu (X1X.2) 6¥aumaa ésuarannexk 6axonaraan. Cnekrpodporomerpaa
ONTHK 3uuanKHH (AD) Vauaul xatoinuru +0,001 1aH owimahiu Ba Te3HK KOHCTAHTACH-

HH aHUKJAUIHHHT YMYMU# HORHHKJUTH ~5% HM TalUKWI KHAAIH.

Taxpuba TapTuGH . . .

XHcoGoT HaMyHacH

JIM3NEKTPHK CHHIIHPYBUAHJHK . . .

!

Xapopar. .. °C WoH Kyun . ..
Taprut Ne t, cex 1 D Ax
1
2
. Vpraua:
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TaBcus Kuannanuwran anabGueér

1. Amuc 3. BauanHe pacTBOPHTE/IS HA CKOPOCTb H MEXAHU3M XHUMHYECKHX peakuui.
M., Mup, 1968.

2. Jleddaep K. Kunetuka OpraHHUeCKHX PeaKUHH. M., Mup, 1966.

XXI 606. SPUTMAJIAPJA TE3 BOPYBYH P'EAKU.HSIJIAP

XXL1. 3PUTMAJIAPJIA TE3 BOPYBYH PEAKIHANAPHHHT
KHHETHKACHHH YPFAHHII

Kyn peakuusanap spuTMaja, XycycaH, MyXHM peakuHsaap CyBCH3 IDHTYBUHAapAa,
Kyaa KaTra Teanuknapaa yraaw (spumaasps ~107%c). OkuM Ba pelnaKkcallMoH
ycyMiapu ApaTHATaHAaH KefuH OyHaalh peakuusaap ypranwia OGouwnakiun. b
yCy//lapHHHT aCOCHAA TaluKH KYUHHHI 'KHCKa My/AAaTJH Ta'bCHPH HaTHKacuia GysHaraH
Ka#Tap CHCTeMaHHHI MyBO3aHaTra KafiTHII BakKTHHH (pejakcauusi) Ky3aTHW ETanH:
MeXaHMK, XapoparT, 3JeKTP EKH MarHHT MaHJOHHHHHF Ta’bCHDHAA.

CHCcTeMaHHHT MYBO3aHATra KaWTHIUH TabCHPHHHHI 3P(eKTH e MapTa KaMmaRHLIH
LaBOMHJ2TH penaKcallus BakTh (fpe;) Ounat TaBcugpranaiu. Tes €3u6 onysun ac6obaap
OpKaJH KHHETHK STPHHMHI XOXJaraH JKOAHMAa pejlakCallifl BaKTH aHHK/aHalH.

XapopaTHUHT caKpally yCyJu 6u/aaH pe/aKcallisi BAKTHHH aHMKJallAa, TeKIHPH-
JaérraH spuTMara OGeBOCHTA TYIIHPHJITaH 3JeKTPOMIAP OPKAJH IOKOPH BOAbTAH
KOHAEHCATOPHH 3apAiCH3/araHia, Ky4JaHTAaHJ/IHTH ~10° B/cm 6yaran Maiiaon
TabCHPHAA, MyBO3aHATHHHI KHCK3 CH/DKHIINTA 3PHINHJAAM. 3apAACH3NaHAW BaKTHAA
(~10~% ¢) xapopathuur ~10° ra opTuwHK Ky3aTHAamu.

PenakcauuoH ycyanap TabcHpiallaérraH 3appadajapHHHT . TYKHAIIHUI TakKpo-
PaHJIHIHIa AKHH Te3/HK OuslaH 3pHTMala 60PYBYH peaKuHsANapHH YPTaHULIra HMKOHHAT
Gepaau. ByHaait peakiumsinapra Mucon KWiHG CyBRard TRAPOKCOHAH Ba THAPOKCHJ
HOHNADUHHHT peKoMGHHalusicuuu xearuputt MyMkun: HaOT+OH~ — —»2H,0, pe-
akunsiuuur 25°C aara Te3nMK KoHcTaHtacH 1,4 - Ig" a/monb-c. H3O* pa OH ~ nonaapu
HIITHPOKHAA GopyBuM OolIKa peakudaJap XaM XyAdH WYyHAa# Te3juknap GuaaH
TaBcHbaanaay. -

OKkum ycyanapu (y3JIyKCH3 OKHM, Te3/laHTaH OKHM, TYXTaTHATaH OKHM)
peareHTIapHH OKMMAa XXYAa Te3 apajaliTHPHIY Ba TeKUIHPHAAETraH pPeaKUHAHHHT
YTHLIH AaBoMMAA V3rapulira y4YpaérraH TYPKYMHHHT KaHAAWAHD OHU3HK-KHMEBHHA
XOCCACHHH Te3Aa PerucTpauusi KMJMIIra acocjaHraH.

Yaerpabunapma (YB) €ku KypuHyBuM HYP CHEKTOPH COXAaCHAA IPHTMA ONTHK
3KHUNMCHHEHT §3rapulliy Guaal GOPYBUH peakUMANAPHHHT TE3NHIHHH aHHKJHFH IOKODH
Ba Ce3rup CHeKTpOoPOTOMETPHK yCyJsl €pAAMHAA PerUcrpallusl KHAHW KyJaHAHp.

. OKHMHHMHT Te3JnruHu (Te3NlaHraH OKHM YCyJH) EKM apajaliTHPHLI HYKTacHAaH
Ky3aTHil! HyKrtacurada 6yaran Macopanu (y3JyKCH3 OKHM yCyJaH) yaraptHpa 6opu6,
TeKIUHPHJIAETTaH PEAKLHSIHHHT TE3JIHTH Ba, UIYHHHTAEK, YHH GOCKWUNapHHHHT OpaJHK
Maxcynoraapu XaKula MabiyMOTAap OJHLI MyMKHH.

TyXxTaTHAran OKHM YCyJAMZa OKMMHHHI MaKcumaJj Tesaurura M (~20 w/c)
3PHUWHATAHAAH CYHT, y KECKHH TYXTATHIAAH Ba 3PHTMAaHHHT TYXTATHJTaH 3J€MEHTHHHHT
TapKHGHHH Y3rapHIUMHM BAKT YTHIUM GHJIAH DerHCTpallusi Kuau6 GopHjiajH.

ApanaiutHpuill OHMJaH Ky3aTHII OHMradya yrraH BakKr («yauk Bakrs), Oy ycyana
6Hp Heua MHUANHCEKYHAHH TAUIKHJI KUJAJM Ba YCYJ TE3NUTHHHHT IOKOPH 4erapacHHH
uekaab Kysaau.

TyxraTnaran oKuM ycyaH KynuHua ¢epMeHTNap OuIaH KaTaJAH3JaHYBYH GHOKHME-
Buf KapaéHNapHH, KOMMJeKC OGMPHKMAJapHHHI TallKH cdepacHia JAHFaHINAPHUHT
anMallHHUW peakKUHANADHHH, CYBAa Ba CYBCH3 MyXHTJapAa, WYHHHIAEK, 3pUTMAJap
apanatiMacHia GOpPYBYH HOHJAPapO PeaKkUMANAPHH YPraHUWAA KyJJiaHHJalH.

Penakcauust Ba OKHM YCYJNapHHHHT KYAJaHMAMUIH, CYIOK ¢a3ana Gopysuu
Kapa8HNApDHHHT MeXaHH3MHHH YpDHaTHIWAA YyHHBepcaid OYAMHII KHHETHK YCYJHUHT
HMKOHHSATIaPHHH aH4Ya KeHraWTHpanu. ) :
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XXL I- pacM. Te3 6opyBuH peakUHANAPHHHT KHHETHKACHHH

TYXTATHJraH OKHM YCYAH OuaaH Jpranwul yuyH myaxan-

nadran cnektpodoromerp €pAaMyH KyPHIMACHHHHF CXe-
Macu:

I — GowTaHFUY 3PpHTMAIAP COAMHIAH WNPHILAAD; 2 -— KEATHPYBYH MEXAHH3M

(NpyXKHaan HTapysuH): 3 - apalaWTHPTHUHKHT TEPMOCTATIAHYBUH KHCMH,;

4 —- TaHreHcHa) THNIATH aPaIAMTHPTHY, 5 -— KBAPW Hahua; 6 —- OKHMHH Te3

TXTAWAIL yuys MyAXaanaHTak EplaMyn WNprl; 7 — oCUMAAOrpatHH HiUra
TYWHPYBYH KOHTAKT.

TyxTaTHAraH OKHM nNpuHUMNK Oyiuda WunaidaxraH
mociamana (XXI.1-pacM), 1-nwuw wnpuunapga Kof-
Jawrad peareHTAapHHHI 3pHTMaJap 2-NPYXKHHAJM, uTa-
PYBUHHHHI TABCHPH OCTHAA 3-apafallTHPrud KHCMHUra eTH6
6opanu Ba YHHHT KaHaJJlapd OpKaJH 4-TaHreHCHaJs  THIAArH
apanawtypruadra 6opaiu, yiaa ~! mc naBoMpiaa 3pHTMa-
nap Kaaan apasawTtupunagd. CYHrpa 3pHTMa HU4KH
avaMeTpH 2 Mm 6§aran 5-kBapll Hafiluara Kenaau (y ONTHK
KioBeTa BasH(pacHHu 6axKapaau), WIyHAaH KefiuH 6-8paamuu
wnpuura 60opaAd, YHHHI MoplieHH 3ca, AeBOpra TakKaJju6,
OKHMHH KeCKHH TYXTaTaan Ba OHD BaKTHHHr ¥3uaa
ocuuaaorpacHu wuira TywHpaad (7-KOHTakt). MoHoxpo-
MaTopiaH KeJaraH Hyp 3pMTMa coanHran 5-KioBetajgaH yTub,
toroaniekTPOH KymadtHprud PIY ra Tywanu, YHHHT
épYFJIHK OKMMHIZ MpoloplioHal 6yaraH TOKH OCUHIIO-
rpad HypHHHHF BEPTHKa. | deTAHYBYH (Y) 1L 1ACTHHANAPHHH
6olEKapanm. :

Snextpod HyprUur X YKu GYfHYA TE3NHTH OCLHANOrPApUUHT TeHepaTopH O6unaH
GenrunaHraHW yuyH, YHHHT 3KDaHHIA KHHETHK STPHHHHT (DOTOTOK KyuH — BaKr
KOOpAHMHaTanapuaard udogacy naiio 6ynanu. Kypuama CP-4A cnekrpodoromerpira
Mocaama cuatura 6ackapuiara.

XXI1.2. MAJTAXHT AWIHJH BYEFH KAPBHHOJINIH ACOCH

3PUPJIAPHHHUHT XOCHN BYJHII TE3JIHK KOHCTAHTACHHH
: AHHKJIAWI

Maaaxut sWnan PAHTJIOBUYHCH KaTHOHHHHHT HlllKOpHﬁ MeTanNap ankoroisriaapH
GuaaH Tabeupu Kyiiuaaru TewrnaMa Gyinua Gopaau:

[(CH3)sNCeH4] € +GHs + RO~ ROH [(CH;) NG5 Ha] :C (OR) GaHs],

6y epaa R:CHj; C:Hs Ba wynra yxwau.

Panraopunuunr (R=H) xapbunonnn acocu 80% au cyeau aumeTHacyAbdoOKCHAAA
XOCHA GYAHill peaKuHACH XaM TYXTaTHJTaH OKHM YCYJR OPKaJH YpraHuJuily Kyaai
6yaran peakuuara KHpaiu. ’

Manaxur AUIMAHHUHE KaTHOHH.CIEKTPHHHI KH3WJ COXacHAa Xalad 0Tl GuiaH
XapaKrepaaHraid YUyH (Ay,, =622 nn), ciektpodoToMeTpHK TeKWHPHLUIHH PaHTIOBUH-
HHHI MaKCHMaJl I0THJIHLIATA MOC KelraH TYAKHH y3yHaurnaa onu6 Gopuaany.

Peakunsi yMyMu#i uKKMHYM TapTHGra, xap Oup peareHT Oyidunua 3ca GHpHHYH
TapTHO6ra sra. , :

BuMosiekyasip peaKUMAHHHT KHHETHK TeHTJaMacH

dx/dl = k(a — x){b — x), (XXI.1)
6y epaa a Ba b — HaTpuif aTKorouAT Ba PaHIIOBUHHHHF peakKUMOH apaJaiuMa

XaXwmujaary OolusiaHFHY KOHUEHTPaUUANADH,;, x — pPeareHTJAapHHHT { BaKT OHHJArH
KOHLUEHTPAUHACHHUHF KaMalHILH.
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KHueTHK TaaKHMKOTAZPHH aAKOTOJATHHHI OpPTHKYA MHKAOpHAA (a3 b) oaub
Gopujaid, YHHHT KOHUEHTPaUHACH peaKuusi apaéHuia nesapau Ysrapmaiigu. Ly
tydpafiay peakuusa mnceBAo OupuHuM ~ (OupHHYMra Yxwaw) - TapTH6aa Gopaau
([RO~ [==const):

dx/dt = ka(b — x) = k(b — x), ' (XXI1.2)

6yHna k' = ka
k’ KOHCTaHTACH KUHETHK TEHIMiaMaHH HHTerpasjaraHjiaH KeiHH TOMUAALH:

’ b — |
B80T (XX1.3)

t — ¢ b — x

‘ SpHTMaHUHT ONTHK 3UUIHTH PaHIVIAHFaH MOALA KOHUEHTPaUHACHTa NP OMOPLK OHAN
6yaranu yuys, (XXI.3) Tenrnamazary KoHueHTpauusind D KaTTaNHK OHNaH §3rapTupulu
MYMKHH: . ‘

. 230 D

6y epaa D = lglml/l,; Imax Ba Iy — To3a 3puTYBUM Ba paMI/JaHTaH 3puTMara Moc
KeJyBUYH OCLMJIOrDa HyPHHUHT HOM CaTXAaH YeTnaunuliapy (pororok 6yamaranaa).

Kunetuk 3rpu ycrula yilallila BaKTHHHT TeHT opaJduknapH (At) Tanaanany, 6y
3ca (XXI1.4) TeHrnaMaHu

K= _%.As—‘tﬁ (AlgD) (XXL.5)

KypHHMLIra KeJTHPajH, yHAaH Rk’ HH 0eBOCHTa XHCOGMall MYMKHH.

By TenraaMaHu rpaduk ycynuia XxaM niuaais MyMxud: AlgD HuHr Af ra GOFIUKNHIH
YHAHKJH 6YIu6, yHHHT Gypuak Koadouunentn k’/2,303 ra TeHr. k' KOHCTaHTaHH HATPHR
aJKOTOASITHHHT KOHUEHTpalUHsAcura a = [RO~} 6yau6, ypranuna€rran peakuusiHUHT
XaKHKHil TE3JMK KOHCTAHTACH aHHKJaHaMH.

XXI.3. HHIHHHT BAXXAPHJIHIIH

KypnsrMaHHHF XaMMa KHCMJapH TOKKa yJaHaiH: MOHOXpoMaTop, ocuminorpad,
¢orosnektpon kynafitupruy (P3Y) Ba MEKTPOH KyWIAHTHPrHYHH TABMHHJIOBUM
TyFpusaruy. 20—25. MuH JaBOMHAR KypuaMa Ku3dupu6 onuHagdH. Qcunianorpaduu
Ky/i4anapu €épAiaMHAa 3JeKTPOH HYP doKyclaHald, HOTOTOK KyuH HOJI Ba MaKCHMaJjl
(Tosa apuTyBun  G6YfiHua VpHaTRHIaAM) GYyJaraH Xoa1ap yuyH Hyp 4YeT/IaHHLLIAPHHHHT
KHAMaTJaapH aHUKJAHAMH. :

OnauHaaH JTKasuaAraH Ttaxpubanap acocHaa Eéiunnw (pa3séprka) BaKTH Ba
GearnJatrat BaKT/ap OPaJHTHHMHT. JaBoMHAAMTH GaxonaHaau. CnektpodoroMerpaa
DAHIVIOBUMHHHF MaKCHMYM IOTMIIMFA MOC KeaAyBUM TYJKHH ysyHaurd (622 )
ypHaTHATaH GYIHILH KepaK. : .

KuHetHk yauawsrapudn onu6 Gopuii ydyH HLIYM IUNPHILIAD PaHTIOBYHHHHI
sputManapu (5:10~% M)* Ba HaTpuil aJKOTOQIATHHHT MOC KejyBY4H CIHPTAATH
spurManapu (1,5:10~2 M)** 6unan TynaupuaaLH.

y

*ManaxuT AWKAK PaHIJIOBYHCHHHHT XJOPHIH EKH OKcanaTH.

*OxcHAnapaaH To3a/laHTaH HAaTPHil METaJHHKHI TOPTHJraH MHKAODHHM MYyTJaakK
CIHPTHHHT XUCOOJaHraH XaXXMHIa SpHTHII AYAH Ounal Taldépaananm.
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PeareHT/apHUHI 3PUTMaNapd COJMHTaH HMWYKM WNpHLIAp apajalliTHPrHura
MaxKamaaHaiM Ba HTaPYBYHHH OMAMHIA CypHUG Typub, crekTpooTOMeTPHK KioBeTa
TYaaMpuaany Ba i0BU6 toGopunann. CYHrpa, WIYH WNPHLIAPDHUHT TOpieHAaPHHH
ylna6 TypuO, uTapyBUH MeXaHH3MHUHT MypPYBBaTH GypasialH Ba MIUUM M1OPLIEHAA PHUHT
WTOoKNapH Ouiad GHPAALITHPHIAAH.

Ilynaar cyur MexaHu3MHu BUHT épaamuia Tyxtatu6 Kyinnaan. Ocuuanorpad
LAaBpU#l Pa3BEPTKACHHHHI BaKT Gyiinua taBcudiapy tannab oantaad. Ocuuanorpad
KyTHO TypyBUM pa3BEépTKaaa Hilsaw TapTuGura YTkasuaand. lllynaak cyHr npyxunanu
HTAPYBYHHUHI HLITA TyUHPYBUH NHIaHrura Gocuaaad. Katop Tekindpuil Taxpubanapi -
acocuja BH3yasl KOHTPO! OPKaJu OCUMAJMOrpadHHHI HILAAL TapTHOW aHHKJaHaAH.
Cyurpa wnpuunap eunaand, yadp 3puTmaap Gunan Tyaaupuiaiy Ba apadallUTHpray-
HHHI Gsiokura ypHatunaau. Cys TePMOCTATHIa yJaaHraH GJoKaap ylaHaad. Xapopar
ypuaTHATaHHiAH KeWHH IOKOPHAA KYpcaTHITAHIEK KaTop KMHETHK TaxpuGanap
yTKasuaaau. HaTHxkanap ananpoektop épaamufa Ka#iTa vilaHaldH.

Xylan wyHAal siHa 5—6 TaxpuOaHMHT HATHXKANADH KalTa HIUNaHAnH.

k’ Ba k KOHCTaHTalap XucoGiaHaZH Ba UIIOHUWIHAKK 3XTuMoaanru 0,95 6yarannaru’
yauaapHHHr XaTOCH ToMHJAanad. XaTOMMKHHHT aCOCHMA KUCMH (20% raya) ONTHK
3UYWIHKHH aHHKJalaa Keau6 YHKaiu.

XHco6or HamyHacH

Xapopar..... , °C A = 622 Hn .
PeaI‘EHTJ!apHHHI‘ KOHUEHTPALMACH, ; Imax= - - - ocuaiorpad  GyauHmana-
Ma=...;8=... PHHUHI LIKaJsacH
PaasepTKa AABOMHHJIHIY . . . MC Taxpuba Ne...At=...xc
Bearunawnap opacuaark maco- '
da ... M
t, mc 1,69muma (D~lglp, /D AD x! Ax!
Ypraua...

®OTOKUMEBHA PEAKLLHAJIAP

XXII 606, P OTOKUMEBHA PEAKULHUAHHUHT KBAHT YHKHIIH

.

XXIL1. $#OTOKHMEBHA YTHIL! KOHYHJIAPH

AiipuM Monekyaanap épyFIHK KBaHTJIapHHH 10THG, IOKOPH 3HEPrus-
JH XoJaTtra VTl KoOuauATHra 3ra. ByHaa#l YTHLIHH MoOJeKyJaHH
FasiaéHNaHTUPW/IraH XA aKTHBAALI )KapaéHu Aednaanu. Mouekyaa
MabIyM BaKT NaBoMHla FaslaéujlaHFaH Xon1a caknaaHaad (rasnapia
onataa ~10~% ¢). By BaKT MuMAa y KMMEBHI peakUHsra KHPHIIH -
MYMKHH. AKC Xonga Kabya KuauHrau sHeprus €pyriaHk (¢ayo-
pecueHlust, pocopecueHUHs) EKH HCCHKAUK TAPHKACHAA HYPJIAHAH.
EpyFink TabcupHaa GopyBUH peaKUHsiTapHH (porokumésud peakums-
Jaap neiunanu. By peakunsnap Trpu Ba cencubuassanzan peakuus-
napra - 6yannaad. bupunyn Xonla EpyFIHKHH IOTraH MoJekyJjaJjap
6eBocuTa (TabcHpJallafii, HKKMHYH XOIAa 3Ca E€PYFJIHKHH I0TTaH
MOJIeKyJiaJiap OpTHKYa 3HEprHsiHH TabcuphallaéTraH MovekyJaaJjapra
TYPTKHM OpPKaJH y3aTaiM. .
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QorokuMEBHHA peaKuusiiap yuyH DHHIITEHH KOHYHH YDHHJHAHD:
G OTOKHMEBHHA VTHUIra. yupaTW/iraH MoJeKy/ja 6€KH aroMaap COHH
oTUArad EpyrIHK KBaHTJapu coHura teHr. )Xyza Kyn Xxoartapaa
6up/zaMttu (oToKuMEBK peaKUHAHHHI ~ ODKaCHAaH, aKTHBJaHHIU
y4yH €pYF/IMK 3HEPTHACHHH Ta/1a6 KuJAMalauran ukKuiamuu peaxuuﬂ-
Jap GopajlH, Macajal:

Cls + hv-—»Cl; (lonay3ua Guaau FanaéHJIaHras Mosexyna GesrnaHraf)
Cly— 2CI

Cl + H;—~ HCI 4+ H

H + Cly;— HCIl + Cl Ba wyHra yxwatu.

byHra yxwaw peakUMSAJapHH 3QHICupAu peaKLusiIap deHuJalu.
®dorokuMEéBHii peakUuusaaH KeHuH KesnaéTraH 3aHXHpJaap 6up Ba 6up
neya muur (HCl HuHr Xocus 6y/iuiM) 3BeHoAaH H6opaT OYJAHIIK
MYMKHH. 3aHXUPJApHHHT Y3UJAHINK aTOMJapHHHT MoJeKyJjara pe-
KoMGHHalusicuda XaM . (KaMpoK), aKTUB 3appaydaJapHHHT uWAWl
zeBopaapu 6unaH €kH 6eroHa MoAZaNapHHHI MoJeKyJaanapH GHJaH
TYKHaUIHIIKAA XaM coaup 6ysaau. -

QGorokuMEéBHi VTHLLIApPHH MHKAOpaH TaBcHall yuyyH KBaHT
YYKHII TYLIyHYaCH KHPHTHJTaH.

o = n/no (XXIL1)

6y epaa n — QOTOKMMEBHH peakUMsTHHHT GOCKMUJNApU HATHXKACHAA
naiigo 6y/araH €KH TabCHpJALITaH MOJIeKyJaJap COHH; no — IOTHATAH
KBaHTJ1ap COHH.

¢=1 6yarauna To3a ¢orokuMéBui peakuds -yTaau. DBynnait
peaKuussiapAaH I0TMJIraH KBaHTJIAp COHHHH aHHKJAW ydyH Qoiina-
Janca Gynagu. @<<1 O6yaranaa ceHcubGuaJaHraH €kH €HIaMa
*)apaéuaap 6unaH 60FIHK 6yaraH peakuuanap 6opaiu; ¢ =1 aa 3ca
3aHXHP peaklUusi KeTaau. bupnamunm (HoTOKHMEBHUH pPeaKUHAHHHT
TE3JIUTH €PYFJIMK OKMMHra GOf/IHK Gynaiu.

dorokuMEBHA peakuusapra Xapopat AesipJH TabCHP KHJIMalau,
YYHKH Xapopar KYTapuidiid O6uJaH MoJeKyJa 3HepPrusiCHHHHT
yarapuiuy 0THIaETraH KBaHT 3Heprusicura Huc6aTaH Kam Gynanu.
Tyakun  y3ynaurn A == 500 HM GyiraH KBaHT 3HeprHsCH

hv=6,62 - 10~ .3 -10%/5,0 - 10~7 ~ 3,97 - 10~'® )K ra renr,

MoJleKyJasap HCCHKJIHK XapaKaTHHHHT ypraya SHepruscH 3ca
3/2 k T. Xap 6up MoeKyJa GUTTa KBAaHT IHEPrHSACHTa TEHT 3He PrUsHU

KaGys Kuauuy ydyH, rasiu T = 2. 3,97 - 107'%/3 - 1,38 - 10~ ¥ =
= [,92 . 10*K xapopaTraua KM3AHpHIU Kepak.
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XXI1L2. HIWHHHT BA)KAPHJTHLIH

KBaHT unkuil ¢ > 1 Ba HHc6aTaH KHUHK 3aHXKHDJapra sra 6yiras
peakiusi cudatuga C¢HsCH = CHCOOH kucnorannur CCls na

tdoro6pomaall peakUHACKHHK KYpH6 UHKaMu3. ¥ Ky#naaruda yraau:
Br2 4+ Av —» Br;; Br;v—i?. Br.

Br 4+ CeHsCH = CHCOOH — CHsCHBr — CHCOOH.

(},Hs'CHBr — CHCOOH + Br; - CHsCHBr — CHBrCOOH + Br.

Xocua 6yaran oson pasukan CeHsCHBr— CHCOOH oxkopu peakis-
OH Kpﬁunﬁmra ara. 3aHXKup Ky#ujaars peakuusnap GopraHuja

Br + CHsCHBr—CHCOOH —» CeHsCHBr—CHBrCOOH

€KM yunaMy4d TYKHaluliap, éKH WUl HAMW OGHIaH TYKHALUMILJAp

HaTH>Kacuia ysunaau:| Br + Br 4+ M — Bry + M*. .
By peakuusiiapaas talikapu y/ibTpabHHaglla Hyp/iaHHIU KBaHT-

Jlapy Ta'bCHPH/la KOPHY KHCJOTACHHUKT AMMepJIaHULIH coaup GYnamn:

2CHs CH = CHCOOH %% CHs CH—CHCOOH

CHsCH—CHCOOH

TPYKCHH KHCAOTacH

.

€KH
2CHsCH = CHCOOH % CgHs CH—CHCOOH

HOOCCH—CHCeHs

TPYKCHJ KHCJIOTacH

IlyHHuHr yuyyH KOpHY KHCJIOTaCHHHHI 3DHTMaJapHHH KOPOHFH
}Koija cakJjalu, Jo3uM Ba Gorobpomiall peaKUHACHHH ONHO
GopaéTraHia Kyéll HyPHHHHT TabCHPH HYKOTHJIHLIH Kepak. .

Bynnai wapouT/iapAa peakUHOH apajauiMara TyluaérraH épyFiamuk
KBaHTAapH COHHHH TabcupJalirad MovieKyJajap COHH (aHaJMTHK
yCyJAa aHHKJAHHIWIHK MyMKHH) OuaaH TaKKocaaw ¢oroGpomaalt
peaKUHsICHHHHI KBaHT YHKHLHHH XHCoOJalira HMKoH Gepain.
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IOTHaran KBaHT/Iap COHMHM YJ4ail yuyH ceJieH (OTO3/eMeHTH
Kyananuaaau (XXII.1- pacm). Y nyaar miracTuHKa CHPTHIa BakyyMaa
xainauw Ay/au 6HaaH KeTMa-KeT lopuTuiraH ceqaen (~0,1 MMm) Ba onTuH
(8ku niaTuHa) KaBaT/iapuaaH n6opat 6yaanu. Ilnactuuka 360HATAGH
KHJHHIaH HKKHTA KAeMMaJd XKHJTra »Ko#aawTupuaran 6yaub, ynapra
nyaat NJacTHHKA Ba QJITHH KaBaTAaH YMKapHJAraH CHMJAp yJaHraH
6yaaau. OaTHH Mapja Ba ce/leH KaBaTJapH opacujard yerapaja xyhaa
jollKa KaBaT XocHa Oyaaau (GekutyBud KaBaT), Oy KasaT Oup
TOMOHJaMa YTKasyBYaH/IHKKa 3ra Oy/ald, fAbHH SIPUMYTKa3THYAaH
OITHH TNapAajard 3JeKTPOHJAPDHH sXWM YTKasaad Ba TeckapH
AyHaauuiga VTHIIra MHTUJAFAH 3J€KTPOHJAapra KaTra KaplUMJIHK
KypcaTaiH.

EpyriuMK oNTHH KaBaTAaH 2 345
yTHO, EPyFIHKKA Ce3THpP CesleH r—tifL s
KaBatura OopalW Ba YHAaH
3JIeKTPOHJADHU y3alu, yJap
OITHH Nlapja TOMOH XapakKar-
aanaau. PorosreMeHT aHHK
cneKkTpas Tapku6 Ba JKajaamn-
JUKKa 3ra OyJaraH épyraHk
6uaH HypJrtaTHATaHUAA, OITHH
napia Ba ceJleH KaBaT opacuia
KaHaaiaup noreHudannap ¢ap-
ki maiigo 6ynaau. Arap ¢o-

10°0Te%"

XX

O SOBARNXS

a

TO3JeMeHTAarH Oy KaBsaTaap 4
opacura yja KMUMK KapWH- XXI1. 1- pacm. BeKHTYBUH KaBaTAH cenen

’ OTONIEMEHTHHHHI TY3WJIMUINK:
JHKJH Fa/JbBaHOMETP yJaHca, borasnem yaumhtiu
ralbBaHOMEeTp OpKaJH yTaér- a — Tallkiy KYpUHKIM; 6 — KyHAanaHr

KeCHMH;
raH TOK )OTOJIEMEHTHH raJib- MH :
I - H303sUMRI0BYN A HAT, 2 — n¥aaT Hacor: 3 — ce-

BaHOMeTECH3 KHCKa leauma NeH (ApHM YTKa3ruy): 4 — GeknTyBUM KasaT; § — on-
XOCHJA 6yﬂaﬂuraﬂ TOKNAH Ae- THH 8KH N1ATHHA MJACTHHKA; 6 — KOHTAKTJH ai)aHa;

+ 7 — ranoBaHoMeTp.

sApAH GapK KHAMaHIH.

KHcka ynawmpary ¢GoOTOTOKHHHT Ky4d HYPJAAHYBYH SHEPTHAHHHI
KyBBaTHTa TYFPH MPONOPUMOHAJ SKAHJAHTH aHuKJAaHraH. Tyrpu
NpONOPUHOHAMIMKAAH 4YeTJallHlUMIap TallKd 3aHXHP KapLIHJAHTH
(raabBaHoMeTp) opacHaard MyHocabaTHMHT V3rapulid OHJaH Ba
EPYFIMK TabCHPHAA OEKHTYBYUM KaBaT KapIIMJHTHHHHT KaMaWHluu
6usiaH GOFJIHK. BeKHTYBYH KaBaTHHHT KapLIHJNTH KaHYalHK KaTTa Ba
raJbBaHOMETPHHHI KapUWHJIHTH KaHYaauk KHuuk 6yaca, Oy uetaa-
uMiIap WyH4aJuK KHYHK 6Ynaan. DByHaan tawkapu, ¢orosde-
MEHT - épUTHJAranaa (OTOTOKHHHI KyuH Iy 3aXOTHEK XaKHKHil
KuiimaTura spulumaiiay. ByHu xucobaawnapaa 3sbTHGopra oumil
Kepak. .

doroeMeHTra TYWAEéTraH Hyp 3HEPrHACHHHHT KyBBaTH OnjaH
¢GoTOTOK Kyud opacHAard MUKAOPHA MyHocabaTHu - YpHaTamus.
Hypaanuul KyBBaTH YHHHT cnekTpas Tapku6ura Oorauk. Typau
TYJIKHAH Y3yHJAMTHAArH HYP 3HEPTHACHHUHT KYyBBAaTHHH COJIHUITHPHIU
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yuyH, GUpP XKHHCJIH HYPJAHHIIIAPHHHT HHCOHH KYPHHYBYAHAUTH V) AaH
doiigananuaand. OlaMHEHT KY3H TYJKHH Y3YHJAHTH 555 #M 6yaraH
&pyFJIHKKA XyJa ce3rup. Arap Oy ce3rHpJankHy OHpra TeHr e6 ovicak,
GollKa TYJKMH Yy3YHJIHKJIapHAarH E€pyFJHKKa ce3rupiauvk V, KaTta-
augnap 6unan udonananaan (XXIL.2- pacm):

A, HM Va A, HM Vi

400,0 0,0004 ) 555,0 1,000
450,0 , 0038 600,0 0,631
500,0 0,323 650,0 - 0,107

550,0 0,995 700,0 0,0041

s
T

UKkku A1 Ba A2 TYJKHH y3yHJMTHAACH
HUCOUH KYpHHYBYAHJIUKHUHT V, Kuimar-
JapH, OGUp XuJ paBLIAHJIMKHH KeJATHPHO
unkapaérrad W, sa W,, Hypaanuuw

§

£
T

N
) KyBBaT/Mlapura TeCKapH MPONOPUHOHA
6KH WY TYJKHH Y3YHJIHKJIApH YUyH CMeKT-
“a wmm aw  mw Dan €pyFauK camapaiuaurura @, nponop-
Winkun Ysynnuly, wm tdoHaa 6yJjanu: )

XXI1. 2- pacx. Hucbui xypm-

HYBYAHAHKHHHT V),  TYAKKH — - .
Y3YHAHTHIA A GOFAHKAWTH. VN/V’? M/WM d’*n/mlz‘ (XXI11.2)

[+

N
T

RACAUAG wgloumybuannun
8

|
!
t
|
|
|
1
|
1

Macanad, TYJKHH y3yHaurs A==650 HM O6yaran Ku3ua Ba
A2==555,0 uM 6ysraH sluA Hypaap y4yH:

-

@, /@, = Vy,/V;, = 0,107/1 8a W, /W, = 1/0,107.

Illynnaét kuau6, 6up Xua paBLIAHAHKHH KeATHPUO YHKapPHIL YYYH,
KH3HJI HYpJapHHUHT KYyBBaTH SILUHJ. HYpJlapHHHI KyBBaTHAaH 10 mapTa
KaTTa GYaullIH Kepak.

CeJieH ¢ oT03/1EMEHTH CE3MHPAHTHHHHT 3FPHCH KY3HHHT CE3THPJIHTH-
ra siKkdH. llyHHHr yuyyH IOKOpHAA KeJATHDHJATAH paKaMJapHu Oy
3/€eMeHTra Ky/1/1aluMH3 MYMKHH.

Hypaauuwnuur KyBBatd W §3 nHaB6artuja JioMeHnapaard (am)
épyFIHK oKHMH P Hu Genrunaiau. | aromen cudartuaa KyMmMHpaary
HyKTaBHil MaHGa HypsaHaéTraH épyrauk Kyuu | kandeaa (kd) 6yaran
Ba GHp cTepaduaHza (cp) TeHI €pYFJIMK OKUMH Kabys KHJHHFaH.
Tynkuu yaynmura 555,0 #u 6§aran HypranuwHuHr -6up Batth 650 an
Jii éPYFJIHK OKUMHIa MOC KeJlafH, A'bHH CHeKTpaJ €pyFaHK 3p¢eKkTHB-
aurd ®; =650 anu/Br. 1/650 Br/am KaTTanuru EpyFAHKHUHT MEXAHUK
IKBUBANEHTYU IeHUIATH. :

dororok Kyun A/am napnaa udonanaHyBuH (OTO3JEMEHTHHHT
cearupaurura g 6ornuk. Cener ¢porosaementaapaa y 4,00-10~* nan
4,50-10~*A/am atpoduna TeGpanamu. doToToK KyuuaaH Hypaa-
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HHIUHHHT KyBBATHHH aHHKJ/a6 Ba ymGy TYJKHH y3YHJHTH YUyH KBaHT
SHEPrusiCHHH GuJraH XouAa, GM3 BakKT Gupauruia ¢orossieMeHTra
TYWaéTraH KBaHT/Iap COHHHH TONMHIUMMH3 MYMKHH.

Tyakun y3ynaurn A=>500,0 mu—5 107 Gyaran EpyFrauk
TabCHPHAZ MHKpOaMnepMerp lO 10~* A ToK KyuuHH KypcaTaérra
Xon y4yH 4,50 10~ *A/am cesrupanxnaru Q)OToaJlemeHTra 1 ¢ naBoMHu-
Aa TylWwaéTtraH KBAaHTJAap COHHHH TOMAMH3. -

(XXII. 2) Tenrnama acocuia:

Vsss.0/ Vs000=650/Ds000 Ba 1/0,323=650/Ds500,0- .
Bynpnau cnekrpai €pyFAHK 3¢ ¢deKTHBJHIH:
¢500'0=650 . 0,323=2 1 0,0 /I,M/BT=2 1 0,0 AM ¢ C/)I(

Ywéy: TOK Kyduna boTrosaneMeHTTra
&=1,0-10"*/4,50-10"*=0,222 am €pyFIHK OKHMH TYIHalH; AeMaK,
¢oTO3/1eMeHTra TYWaéTran HypJaHHIWHKHHT KyBBaTH:

W500.(;=0,222/¢5oo_o= 1,06 10-3 )K/C.

Bup kBauT s;=hv=h% 3HEeprusi TYTaldH EKH:

6,62.10—%.3.10°

23,9710 )K/xaant.
5.10~7

£500.0

Jlemak, Gup ceKyHnaaa ¢OTO3/IEMeHTra TyLIaéTraH KBaHTJAap COHH
(6y epaa @-noMeHNapaard €pyFIHK OKHMH) KyHHAArura Ter:

w 5. 103 .
n(l) 1 . b— 500,0= 1,06-10 =2,66-10|5

500085000 &000  3,97-107'°

Keaurt/c.

ApuTManal yTaérran €pyFIHMK OKHMMH 3HEPrHAICHHHHT ¢akaT 6up -
KHCMH I0TH/adH, 6HpP KMCMH 3ca Kadtaad. MKkH MyXxuT Yerapacuia
Ka#THWra capdaanran KHAMaTHH Kydulary TeHrJaaManaH Xucobiaaca

6ynanu:

jomt [1— (%=L

m=lal =\ 7, T 1
Oy epAa /m Ba Io — MYXHTra CHHTa€TraH n, CHHAMPHIL KypcaTKHU/IH
Ba MYXHTAAH YHKA€TraH n, CHHAHPHW KYPCATKHUIH EPYFIMKHHHI
Kajanaukiaapd. MacanaH, XaBo-wHiua y‘ruuw.a fa=1, nma 1,5 Ba
[,=0,961 [,, ABHU 3HEPTHAHHUHT ~ 4/0 H Ka#lTajm.

CCly~— wmina dYerapaCHiard KaHTHWA4 TeTPaXJOpMeTaHHHMHT
CHHAMPHII KYpcaTKHuy LIHIAHHKHTA SIKHH, STBHH N, Npm Ba [nl,
Gyaraiu yuyH, Kaftuw yuyH #yKoruinap 6yamaiau. ynnah Kuauo,
EPYFIMK OKMMH JKaJaJVIMTHHHHI YMYMHH HYKOTHJHLIH, peaKUHOH
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WAMUIHMHT GHDHHYH AeBOpUAAH KalTHWl Ba 3puTMa Ou/iaH IOTH-
JMILapAard HYKOTHULIApra TeHT. :

XXII. 3-pacmaa Yauawnap yuyH MyJaxaajadraH ac6oGHHHT
cxeMacu Kypcaruaran. Epyrauk mau6au cudatvaa Kyssatu 200 Br
raua 6y/iraH KH3AMPUAYBYH JaMIa XU3MaT Kuaaau. EpyFank Gpuabtpu

PP 7
S4101H

XXI1.3- pacu. ®oToxnmMuaBui  peaKUHANAPHUHT
KBAHT HUKHLUIHHE aHMKAARAHTAH KYPHIMA CXeMmacu:

I épyfapk MaHban. 2, 4 - wupuc anapparManap; 3 — GuAbTP;
5 -> peaKUWOH W3KuL 6 — (oToTeMeNT; 7 — ra1bRaHOMETp.

cupatuia CuSO4 HHHT Aesipsd TYilnHrad sputmacu (100 2 cyBaa ~
~20 e Ty3) Kyanauunanau, 6y 3pHTMa yprauya TYJAKHH Y3YHJIHTH
500,0 #m GynraH HypJaHHWHH YTKasald. Peakuusiun iofiKa, TeKHC
JEBOPJAH Ba KONKOKJAM KioBeTaja oan6 Gopunaad. Kioeerara kKopud
kucaoracuuuar CCly aaru 0,02 m spuTMacHHHHr §/14ab OJMHHTaH
xaxmu (100200 cm®) Kkyiiunangu (3puT™a EpyFIMK TabCHPHIAH
caksaaHaau!) Ba EpyFIMK 3pHTMajzaH YTaérraHila raJbBaHOMETD
éparamuaa ¢ororok kKyun [y (MxA napaa) YavaHaan. [, HMHC
KHAMaTHHH olaTAa AHadparma épaamuia €ku EpyrauK MaHGauHUHT
KH3MPHIL TOKHHH Y3rapTHpHIiLl OPKaJiH, €K KaHaaiaup GollKa ycyi
6usaH YpHaTHAAIH. B .
: Uauwra ~ 2—5 cm® Buy HUHT
 CClsy parn 04 m spuTMmaci
Kylinaaad (TopTvll KadH HYH-
‘na). BPOMHHHT KOPHY KHCJIOTACH
3pHTMAcHJard KOHLUEHTPAUHUsICH
~0,01 m 6yanwn kepak. Bynaa
80—90%  EpyFauK  OTHAAMM.
. AHuK BaKr opanukjapuaa (~
4 ~5—30 wmuH) raJbBaHOMETp-
— — - HUHT KypcaTHwaapu é3u6 Gopu-
—_ — Jaajgu, 6yHaa Xap raj aHajaus y4yH
(XXI11. 4) — pacmaa KypcaTui-
—_— raH nuneTka €paamMuia 3pUTMaA

1

JT - TN s HaMyHacH  OJIHHamH. (~4—
4 10 cmM®). Cyrokauxnu oru3 6uran
cijpub Topruw man sruasadu!
XX1L. 4- pacm. Tpanc — 3 — denna- [lunerkagarn  CyIOKJHKHHHI
nponen  Kucaotawn  doroGpomaam XaXXKMH aJjoXxuaa Taxpubana yH-
YUYH MyJUKaJANaHTaAH PEAKItHOR Hll"lllz‘ AaH TS’IKHJ]I‘aH CyBHHHF MaccacH
;._ carxu y3-y3nian ypnarn.-nyt_wu nuneTka; OpPKaJii aHHKJaHalH. HamyHa,ﬂap
— HAMYHa WIKUI YYYH pe3nHa Hok: 3 — apajam-
TUPrHY; 4 -— 3puT™aHuHr  carxm; 5 — doto- OJMHHHUIHAAH aBBaJq 3pHTMa sAX-
‘ snement. - ‘ muaab apasauliTHpHIALH.
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DpHTMaHHHT aXKpaTH6 onuHral HamyHanapuuu 20 cm® KJ uunr 5 %,
JIM 3PHTMacCH COJHHraH KOHYCCHMOH Konbara KyHuaanau, 6yHna Jo
axpaau6 uuxkaau. 0,01 u Naz S203 3puTMacu opTHK4a MHKAOpAA
Kywunaau Ba Jo Huur KJ marw 0,01 H spuTMacH OujaH Kpaxmada
HIITHPOKUAA THTPJAHALH.

Peakuus 6ouinaaH {; — ¢,y BaKT opaJiIMruja peakuusara KupulraH
Bu; MOJIeKY.1a/1a PHHHHI COHHHH Ky#Aunaru TeHrJama 6yuuqa aHUKJIal
MYMKHH:

nBr2=—;[(v"._,c’——u‘-_l”c”) —(v/¢’— v”c”)] 2 Ng. 1078 =

6y-epia v';—; Ba v ,~——Na28203 SPHTMACHHHMHI HKKHTA KeTMa-Ker
BAKT OHNApHIard Xa:XMIapH, C/ cm’; v ‘i~i Ba v”;—Jy nunr KJ naru
3DUTMACHHHHT XaxKMuapH, cx”; ¢’ Ba ¢” — NazS20s3 Ba J2 spuTManapu-

HHHT KOHLEHTpalusIapH, r- 3KB/J‘I' N ,— ABorajipo CoHH; v — aHaJu3
yuyH aXpaTH6 ONMHTaH HAMYHAHHHT XaXXMH, CM’; U,; — KiOBeTajlaru
XaMMa 3DHTMAaHMHT #; — f;_, BAKT OPaJIHTHIArH XaXMH, CM’.

Vo; KaTTaMMKHH U =U,— (i—1)v TeHriamajan xucobGjaul
MyMKHH, Oy eplla v, — KOpHY Kucjorach Ba OGpomuunr CCly naru
60112 HFHY SPHTMACHHHHT Xa)XKMH, CM; | — TaXpUuOaHWHT TapTHOH.

Arap xap 6up HaMyHaAa runocyibQHTAaH OHP XHJA XaXmia
Kylinica, AbHH v/ =v";, yHAQ:

1 ’” ‘ ” C”Ud -3
nB,2=?(v i~ Y )—v—NA~l0
Bpom Monekynanapu Guian Gepuaran- {; oHaa | ¢ naBomHaa
IOTHJIAETraH KBAaHTJIAp COHHHH

I _ 1 I,—1I- 1 L I—1;
] @ (e} —19
500,08500,0 500,0€500,0 q 210,0-3,97-10 q

ﬂl'—

TeHIJIaMajaH aHHKJaaca 6ynaau, 6y epna [, Ba [; — €PYFJIHKHHHI
Kopuu Kucnoracunudr CCls parM  spuTMaCMiaH XaMaa KopHY
kucioracH Ba Bup wuar CCls spuTmacupan yraérraHaarn ¢ororok
Kyud, A, g — OTO3/1eMEHTHHHT Ce3THPJIUTH, A/an.

[; kaTTaquk Taxpuba DaBOMHAA y3rapajiH, YyHKH KOHLEHTpalHs
Varapuiuy 6uJ1aH I0THJH LI y3rapa11u HIyHuHr yuyH GepuaraH f; — £i—
BaKT opasiurujara ypraua Kuumar [g=(l;_+1:) /2 onuHanu.

HypaaTuimHuHr Li— tiz (cekyHanapia) BaKTAArH IOTHATAH
KBaHTJIADHHHHF YMYMHi#l COHM KyBWIarH.

I . Io_

Lgp (t-—f )
210,0-397-10~1° ¢ el

o

TeHrJaMa GyiAnya TOMHJIAMH.)
KBaut unkuwn (XXII. 1) tenrnamanan xucobGaaHanH.
Taxpuba 1aBoMHAa EPYFIHK HYpH (OTO3]AeMeHTra TYJIHK Tylla-
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éTtrauvHd KysaTu6 Gopull Kepak, JIaMMOYKaHHHT 3aHXHpHAATH
Ky4JIaHHLU 3ca, Y3rapMacJHury JO3HuM.

KBauT YHKHMIIHH XucoGaaluja KyHuaaruaaap xaToauk maHGaJgapu
6ynanu:

THTpAALJard XaTolnkaap — ~ 5%;

BaKTHH y/a4alujgard xaTouukaap — ~ 1—2%; ‘

($OTOTOK KyYHJaH IOTH/IraH KBAHTJAAPDHHHT COHMHM Y/jaYauinard xa-
ToAHKIAap — ~ 20—25 %.

LlyHHHr yuyH yby HIJa KBAHT YHKHIUHHHT KHAMATH 3HT SIXUIH
xonaa +25—30% aHukauk GuaaH Tonuaaau. MiHu oan6 Gopull yuyH
Kyiinaran tanabaap Gaxapuiamaca, xatonuk 100 % Ba yHmau xam
KynpoK 6yauiin MyMKHH. By Xonna ¢ KaTTAJHKHHHT TapTHOHHH TONMHIL
MYMKHH XQJ10C.

Xucobor namynacu

D OTOINEMEHTHHHI CE3THPJIHTH KopHu KHCAOTa 3PHTMacH Y4yH rajibBaHo-
g=...Ajam METPHHHI KypcaTHWIapH [,=....
Kohuentpauus, e-skaj2:NaaS203 .

lo=......

Actpono-{ Taxpu- | lanbsa- Turpnawm, cm3 Tabscup- | HOTwn- | Ksaut
MHK 6a Go- |HoMeTp- JIALUraH raH YMKHL,
BaKT WHMAZH | HUHT Bry KBaHT- P

YTraH yeraa-~ Na,S,04 Apanam- . MOJIEKY - Jap
BaKT, C'| HMLI- ™Ma 2 Japy- COHM
napu A HMHT

COHM -

Fpadpuk: Tabcupaamran GpoM MovieKy/lanapH MHKAOPHHHHT BakT (QyHKUMSACH
cudaTuraru GOFNAHHILH.

XX1l. 3. MAUIKNAP

1. Tyakuu y3ynauru A—©600,0 na 6yaran kpanwaapunur 1 ¢ nasomuaa ¢orose-
MEHTra TYyWaéTraH COHHHY Ba KBAHTHHHI IHEPrUAAICHHH TONHHT. MHKpoaMnepMeTpHHHI
kypcatuum 5-10~% A. dorosneMentuuur cesrupaurn g=4,00-10-* A/am. dorosne-
MEHTHHHT TYPJAH TYJKHUH y3YHAHKAApHra Ce3rupJMru KY3HMHT CE3FHDPJHTHTA TeHr Ae6
OIHHTaH. : i

MKaBo6:9,22.10' keanr/c.

2. Xnop Ba BOAOPOLA3H BOJZOPOA XJOPHAHHHI XocHa Oyaulux GoTokuMEBHM
peakuusicuaa, | Moib HCl onuw yuyn E=6,/-10-" )K sueprusi toruaran. Cl — Cl

GoFuuur sHepruncH E=241,84 kXK/moab. Cl; Hu, mapuanaw yuyyH Taiab KHJAdHraH
MHHHMaJl KBAaHT 3HEPrHsACHHU, YHra XKaBob GepyBYH TYJIKHH Y3YHJAHTHHH Ba Peakuus-
HUHF KBAaHT YMKHUIHHH TOMHHI!
Clz4-Av ———Clo*
Cla* ——2ClI
Cl+H; ———HCI+H
H+Cls ——— HCI4-Cl Ba wyura yxman. .

XKaBo6: 3,96-10° mosexysa/Keanr.
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FETEPOTEH CHCTEMAJIAPHHHI KHHETHKACH

XXIII 606. TETEPOTEH )XAPAEHIJIAP

XXIH. 1. TETEPOTrEH )XAPAEHJAPHHHT TYPJIAPH BA YJIAPHHHT
HIAPOUTJIAPH

Tabcupaawysuy Moananap Typax ¢asanapaa 6yjaca €ku sHIH

tdaszanap XxocHsl KuJaca, GyHaal »XapaéHJjap eerepoeen JedHalH.
leteporeH xapaéHaapra MHCOIIAP: KPHCTA] MOAH(DHKA UHANAPHHUHT
y3apo VTHIIH; KATTHK MoJdJafapHHHI [apyajaHHLIH; KOHAeHcaTJa-
HULI; GyFNaHWLI; Xalaall; 3pHTMajaH KPUCTaJJIAHHIL; 3KCTPaKUMs-
Jall; KaTTHK Ba CyIOK CHpTJapaard ajcopbuusi; Aecopbuus,
ra3jJlapHHHT CYIOKJUKIapaa spuiin (abcopOuus); KaTTHK XKHCMJap-
HUHT CYIOKJHKJIapJa 3pHLUIM; 31eKTPOKHMEBUH Kapaénniap Ba GowKa-
Jap. _ :
Fetepored XapaéHNapHHHT TYPJAH-TYMaHJIurH Tybahuau yJaapHH
yMyMJIaMITAPUIL KHAHH. BH3 CyIOK Ba KaTTHK (pasasap HIUTHPOKHAATH
XKapaéHIapHH, WYHUHTIEK 3JeKTPOKHMEBHHA XKapaéuaapuu Kypuob
upkaMu3. Karttuk ¢aszaun 6ytyH (6ynakjapra Oyaunmaran) nae6
onamu3. I'eTeporeH peakUHsilaPHHHT TE3JIHTH Peaklusra KHPHLIraH
MONIAaHHHT MHKAOPH €KH BaKT GHPJMTH. HUHAa (a3aiapHH axpaTuG
Typrai 6up GMpPAMK CHPTAA XocHJa Oynran Moana MHKAOPH Gunan
GenrunaHaau. Te3nukHH GyHAaH TaJKHH KWJIraiiaa, ,Y XKapaéHHHHT
cTalioHap GOPHLIMAA PeareHTHYHT OKKMH j (Maib/M%-c) Ma‘bHOCHTa
sra 6ynanm.

[Ceteporen xapaéunapHuHr G60CKHYJIApH, acocaH, Kyiujaaruaap:
peareHtapHu (pasafapHd axXKpaTyBuH CHPTFra KeJTHDHLI; CHPTIa
aacopGuu/iaHHLl; CHPTAArH MKKH Yauamaum, Auddysua; onatiaa,
3/eMeHTap akTJapAaH n6opat 6Gy/iraH Katop GocKHWiIapAaH yTthm
peaKUHsIHUHT ¥3H; AecOpOLHA Ba PeaKHUsi MaXCy/0TJapHHH YerapaBHii
CHPTA@H CYIOK (a3aHHHI XaXKMHTa ONHG KeTHAHWH. DPUTMA XaKMHAA
KeHHHTH TOMOreH peakUHsJap COAHMD 6y.nuum MYMKHH. Cupmaru
. peakuusiHH KynuH4a ¢asarapapo peakyus peiinnanu. Adtu6 yTuarau

GOCKHUJIAPHUHT AWFUHIMCH TeTeporeH KapaéHHUHT \y3upup. Byrtyn
JKapa€HHUHT TE3NHTH JHUMHTIOBUYH GOCKHUHUHT TE3JHIHTa TeHT. YHUHT
Te3JIHTH OLIMPHJICA, KapaEHHUHT Te3JUrH Xam opTaid. Tea 6opyBun
- 60CKHU/IapHH sIHAJa Te3JalUTHPHLL, ofaTaa, OyTyH XKapa€H Te3JHTH-

HHHT OpTHINMIAa oAH6 KeaMaHay.

Y éku Gy peareHTHHHI Macca TallMLUH XapaKaTJaHTHPYBUH KYuH
tazanapra axkpaTH/iraH CHpTra HopMmaJj 6yJaraH KMMEBHH NOTeHUM-
aJIHHHT TPaJHEeHTHAUP:

/:——alu,/dx——a,Ap.,/Ax (XXIIL. 1)

Arap xamma peareHTJIap y4yH ¢)aaa.napm4 a)Kpamé TYPYyBUH CHDT
6unaH (asaJapHHHr HYHJArH KUMEBHIl NoTeHUHANapHHHT (apKu
HOrMa HHTHJICA, sibHM (a3anapHH axpatub TypraH cCHpTra pea-
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FeHTJapHH KeJTHPHII KaTTa Te3NHKAa coaup -6yaca, y Xoana
dasanapapo peakuuss 3Hr cekuH GopyBum Oockuu 6yiaaau. Byuaa
peakUHa KuneTuk coxada GopasnTty deiuaanu. Arap 6y papk Gupruua
KOMMNOHEHT yYyH MaKCHMaJs KuiiMaTra spullca, CTallHOHap kapaéH
Jugpdysuon coxada 6Gopaan Ba 3HI CeKMH 60OCKHY Macca y3aTull
6ockuun GYnand. lllyHuHr yuyH KHMEBMH KHXaThaH YXliamaraH
KYNruHa KapaéHuaap 6up xua aucpdy3noH KoHyHaap 6yiiuda Gopaau.-
Kovral xonnapaa apasaw coxada 60pyBUM reTeporeH }xapaék xakuaa
randpuaaiu, 6yHAa HKKH €KH YHAAH KYNPoOK 60CKHY/Iap XapaéHHUHT
YMyMHH TE3JIMTMHH 4YerapaJjaiiu.
(XXIII. 1) udonara Kyiiuaars KYpHHHIIHH Gepamus:

. dw; dc; dc;
,‘,=_ar£.ﬂ=_ L (XXIII. 2)
6y epaa D;— KOMNOHeHTHHHr (a3afapHHHT OGupuaaru -AHddysus
K03 UUMEeHTH. YHraarn MaH}Hil 6eJrd KOHUEHTPAUHS BA OKHMHHHT
AyHaanUWK KapaMa-Kaplin Huiopanapra sra 3KaHa4ru OUIaH TYIYHTH -
pHJAAH. :

CrauuoHap xapaéH coanp 6y1aéTran Xou yuyH Iy TeHI/J1aMaHHHT
yaura Kyduaard KYpHHHIUHH GepHII MYMKHH:

1 Acy D,
'ii=“DrA—i"="‘K;(Cl—Co)=ﬂ,-(co——c,),‘ : (XXIII. 3)

6y epaa P;—i MOAZAHMHI Macca y3aTHWl Ko3(pduumentH, Ax —
(asasapapo CHPT OJIAHAATH C) JaH CyIOK ¢a3a HUHLATH Co KHHMaTraua
KOHUEHTPaLMAHUHT y3rapHliu cogup 6yaaérran macoda.

XXHL 2. 'lEfAPABHﬂ KABAT HASAPHSICHHHHT ACOCNIAPH

FascumMoH MyXuTAa XaM MoJekyJasp AHPDY3HA Kylda -CeKHH
6opanu. LLIyHuur vuyn KHUHK Te3/HK/1apia apaialuTHPraH Xounia xam,
TaGuuii €k MaKOypHil KOHBEKUUsA (MyXHTHHHI MAaKpPOCKOMHK Xapaka-
TH) Macca y3aTHLIHM Kyn Mapra omHpaiad. Bup BakTHMHr y3uaa
Moiekyasap Auddy3us Ba MyXHTHHHI MaKPOCKOMNHK XapakaTura
GOF/IMK PaBHLUIAA MOAJAHHHT TAlUHJIHIWK KOHBEKTHB AIHPPy3usn
neHHAalu. :

dneMeHTap XaXXMAard HOCTAUHOHAp KOHBEKTHB AH(Py3us
Kyiinaarn auddepenunan TeHrnama G6unan HposataHaiu:

dc, sc, oc, o, fo% % o XXIIL. 4
-(,’—t—-f-vxﬁ-i‘ﬂya—y"‘"zE—D(axz 6y2+622) : ( -4)

Xap 6uHp XaXM 3JeMEHTHIa KOHHEHTPalusi BaKTra GOFJIHK
Gyamarad xonga ysrapMmac 6yin6 KoayBYH CTaUMOHAap XKapaéHma
dc/dt Kymunysuu Honra TeHr. TeHrJaamanuHr Yan Tapaduaary Koirad
KyWwnayBuuaap y €éku 6y KoopauHata 6Yyiina6 MyXHTHHHT v Te3JIMK
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6uaaH XxapakaTcH3 KaTTHK ¢asara HucGataH 1y HYyHaJaHwaa
XapakaTJaHUIIH XHCOOHTa MONAAHHHI TAIUWJHIUHHH HdodanaiiH.
Yur rapadaaru Xap 6up KYUIHAYBUH MOAJAHHHT 3JIeMeHTap XaXMIaH
€KH 3JEMEHTap XaXKMra MQeKy/sp Tawuiuuiven uoonanaiau. Xap
6up aHMK Macanaja (XXII1. '4) rtenrnama uerapa Ba GoOLLIAHFHY
wapriap GHAaH TYNIHUPHATAH GYJHIIM Kepak.

Busun Ku3uKTHpaéTtraH ¢aszanapeu axpaTH6 TypyBuYH ' cupT
SIKHHHAATH MyXHTHHHT XapakaT Te3JIurH KOOpAHHATA A PHHHT QYHKIY-
sicugup. CHKuJaMalanras Myxutaapiaa (cylokaukiaapga), 6ocumaap-
HUHT FPaAHeHTH KHYMK 6Y/araH CHKHIaAMraH MyXutaapaa (rasjapia)
XaM, MYXHTHHHT XapakaT Teaaurd Hambe-CTokcHHHr 6olljaHFuu Ba
yerapa luaptiapura 3ra O6yaraH auddepeHuMan TeHrJjamaJap
cucremacu GuaaH '

P du, v

dv +o LIS oux_iﬂ <02 62vx+ ‘72”):)

at * ox Y gy 29z p ox 0 322

dv, dv, dv, dv, ‘1 g 0%, 8%, &%
+ v—Y po— Y - 9P 44— Y,y
"0x+y0y+zaz ooy T 0x2+6y2+622

du, dv, du, dv, | ap 6202 6202 62112
T Ty T e TG T T J XL D)

Ba y3uJaMaciliK TeHIVlaMacCH 6HJaH XaM aHHKJaHaldu:.

dv, dv, dv,
5 +-a_y_+ =0 A (XXIII. 6)

-By epia p — MYXMTHMHT 3WWIMIH; v — YHHHI KHHEMAaTHK KOBYyHUI-
KOKJIHTH; p — GOCHM.

(XXIIL. 4) — (XXIIHI. 6) Tesraamanap cucteMacH KaTop XyCycHH
Xoinap Yy4yH eudaraH: chepHK KMHCJIAPHH, TEKHC MNJacTHHKaHH
aiann6 yTuin Ba GowKanap. CtauuoHap coxa yuyH 6y TeHrnamaJgap
CHCTEMAacCH eYnJIraHla, MOAAAHUHT MyXHTIAA (ha30BHI TAKCHMJIAHHILH-
HUHT HDOAACH ONTHHAAM:

c=f(x, y, 2).

lFeteporeH KuHeTHKa MacaJjajapujia (pasajapHu aXKpPaTyBUH CHPT
TOMOH €KH TecKapu HyHaJulliaa KauAa#aup xi1, Y1, 21 KOOpAHHATaAapra
sra 6yarad HykTa aTpodHAarH MOLNAJNAPHHHI OKHMH aHHKJIaHAIH.
Yupa ®uk Kouynu Gyinua

i==2[(5 ch Yort G nt Gz dma b (XXIIL7)

Gy eplia KOOpAMHATa KHHMaTAapHaFd XyCycH# XocHJsaJsap Gepuiran
HyKTara MoC KeaajH.

HaBbe-CTOKC TeHrJIaMaCHHH euuil ydyH. 3apyp Gyarad uyerapa
iuapouTaapy Typauda 6Gyauwin MyMKHH. XycycaH, yJap HKKaja
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MYXHTHHHT $a3oBuii XonaTura GorauK 6Vaanu. CylOKIHK-CYIOKJIHK Ba
CYIOKJHK-Ta3/lapHH aXXpaTyBYH CHPTJapra HopmaJ O6yaraH HKKaJa
(¢asagaru Te3/IMKJAapHH XOCHJ KHAYBYHJAP HoAra aiJlaHHIUH Kepak,
dasanapHd axkpaTyBuu yerapajard TaHreHUHad XOCHJ KHJAYBYHJAp
3Ca JaMHHAp OKHMJAa Y3WJHIUra yupaMalid. By HKKana MyXUTHHHT
yerapa CHpPTAArd Te3JHKJAPDHHHHI Te3JMTHHH Ba O6up asaHuHT
HKKHHYHCHIa HHCGAaTaH cUpHaHHIWH AYK/JAHTHHH GHJAMPaaH.

Taxpu6ara Kypa, KaTTHK >XHCM — Fa3 €KH CYIOKJHK Yerapacuia
XaM 6up Ppa3aHUHT HKKHHUACHIa HUC6aTaH CHPNaHULUH Ky3aTHJIMAHAH,
KaTTHK }XHCMAaH KHYHK Macodasapiard MyXHTHHHT TE€3JIHTH XKHCMAaH
Y3OKJlarH Te3NHKKa sikut 6ynanu. LIlyHuHr yuyH KaTTHK XKHCM CHPTHIa
HopMaa G6Viiuya Te3JMK rpalHeHTH KaTra 6yJraH KaBaT MaBXyX
GYyJHLIKH Kepak.

"‘By KaBaT THAPOAHHAMHK YerapaBHH KaBaT AeHiHnaiH.
By kaBaTHHHI KaJuHaurk afiaHu6 YTHAAETraH 3KMCM CHPTJAQPHHHHL
TYpJH KHCMJapuaa 6up xua sMac Ba 6Hp TapadAaH YHHHT TY3HJHLIH
6unaH, 6owka TapadpmaH PeitHonbac coid Re=uvl/v Guaan
Gearunanaau. Knuuk PefinonbAc coHNapuaa CyloKJIHK KaBaT/iapH Gup-
6upura Huc6aTaH CHJJIHK CHPNaHald Ba CYIOKJUKHHHT. XapakaTa
OKHMHHHHT KEeCHIIMai[uTraH YH3HKJIapH GuJaH TaBcH(JIaHAIM.

CyIOK/JIHKHHHT €Ky ra3HuHr OyHAal# XapakaTH JaMHHa p Jednaa-
au. CyloKJMK OKHMH JaMuHap Gyarauia ruipoAHHAaMUK yerapaBuil
KaBaTHHHT §p Ypraya KaJIHHJAMTH alJaHUG YTUJIAETraH XKHCMHHHT
yauamiaapura L 60Fank Ba PellHOMbAC COHHJAAH OJNHHraH KBaApaT
HJAM3ra TeCKapH MpPONOpLHOHAJIKD!

N SuxL/Rel/? (XXIII. 8)

Kondekitus xucobura macca y3aTHill CYiOKJHK €KW Ta3HHHT KHYHK
Te3JHKAArH Xapakatupaék MoJeKy/fp TalldlljaaH aH4Ya KaTTa
6yaraHd ydyH, Auddy3HoH coxada OGopyBYH reTeporeH KapaéHia.
THApPOAMHAMHK Yerapa KaBaTHra O&o, YHHHr OHP KHCMH O6yJaraH,

Andpdy3noH uerapa
KaBaT § MoC KeJlaau: 6=

/———r— =0,05 6o (XXIII. 1- pacm).
' ‘ Monna KOHUEHTpauHs-

L CHHAHI acocuii y3rapuiuu
/ : auddy3HoH Yerapa KaBaTH-
Xa comup OGynamu. Arap
yHAa  KOHUeHTpauusanap-

HHHT TpajHeHTHHH y3rap-

P A : mac . ae6  xucobaauca,
TRTRTIIITI TN s (XX 2) Ba (XXIIL 3)

XXIIL 1- pacu. Texuc naactHHanu ainakn6 TeHrJlaMaJlapRaH
yruuzary  AndQdy3sHoH Ba THAPOAMHAMHK '
yerapa KaBamiaapw (macuwitabaa Gepuama-

ras).

%

&

j=(D/8)Ac (XXIIL. 9)
p=D/8 (XXIII. 10)
KesIu6 YHKaIH.
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FuaponuHaMukavuir auddepeHunan TeHrJaMaJapuHH aHaJu3
KHJIHLI JJaMHHAP coXaaa § Ba 8o sap 8 =380 (D/v)'-® MyHocabaT opKa-
JAH OGOFNaHraH KaHJAMTHHU KYpCaTAH.

Jndody3non yerapa KABaTHHHHT KAaJHHJIHTH MYXHT XapaKaTHHHHT
HUCGHH Te3JUTH Ba KOBYLIKOKJHKIH, MOMUIAHHHT AndPy3us koadbuim-
eHTH Ba pa3zasapapo CHPTAA KYpuiaaéTraH HyKTaHHHT KOOpAMHATaNa-
pH OuslaH aHHKJAHAIM:

v 8DV Tk y. 2 /v
{rapTu6 xuxaTtiaad 8=10"° m arpobuna G6yaanu).

Pasanapapo cuptra HopMmaJa 6yiiuua Xxuco6naHaérran 1uddy3uon
yerapa KaBaTHHMHI KaJHHJWUTH CHPTHHHT TYpJH HyKTaJapuia
typandagup. LyHuHr yuyH Typau KHCMJapra MacCaHUHT TallWJIHLIH
6up xuJa s3Mac, 6y xynocara (XXIII. 7) Tenrsamara Kypa XaMm kejca
6Yynanu. Kynuuya macca Tawuadiid Ko3(QUUMEHTHHMHT HHTErpaJ
KUiiMAaTH HUJIATHAAAH:

B=(1/5)1p(S)ds,

6y epaa S — aiinaHu6 YTHAAETraH MXHCMHUHT CHPTH. TeXHONOrHK
annapatiapHHHr TaBCH}JAapHHH AaHHKJAAETraHAa Macca TallHJHILH
K03 PHUHEHTHHUHI HHTErpajl KHAMAaT# TOMHJAJH.

XXIIL 2- pacm. Alinanysun AHCKAATH KOHBEK-
HHOH OKHMAAPHHHT CXEMACH:

! — Tabnetka; 2 — TabaeTka MaXKaMAaHras MociaMa.

XXIII. 3 ARJTAHYBYM A HCK PEAKUHAHHHT
CHPTH CHOATHIA
Bup xun erummumin MyMmMKuH OyJrad
6UpRaH-GHD CHPT, A'’bHH FTHAPOAHHAMUK Ba
anddy3HoH  dYerapa KaBaTJlapHHHHT
KaJHHAMKIApH KoopAuHaTajapra GoFauk 2
6yamaran cuprt, 6y — ailslaHyBYH OMCK-
HAHT cupruaup (XXIIL. 2- pacm). VYH-
AaH OJaTAa KATTHK JXHCM — CYIOKJHK
CHPTJIaDHHHHT YerapacHla CyIOKJIMKHHHI
JaMHHap coXacHaa coaup O6yaaérrad
XKapa€HJapHHHT KHHETHKACHHH YpraHuii-
Aa doitnananunann, 6y sca Re=or’/v<
< 10* 6yaran Peiinoabac comnra Moc
" Kesnajd, Oy epla o — 6ypyak, wr —
YUH3HKJ/IH Te3JHK, 7 — AHCKHHHT pajH-
yCcH '

AfinanyBud Juckka GopaérraH Ba
yHaaH KadTaérran au¢pPy3HoH oKuUMIap-
HHHT 3uujurn OyTyH cupt Oyiimua 6up
XHJAAKDP; XaXMHil peakuuanap GynmaraH
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TaKAMpJA YyJapHU TreTeporeH peaKUMSHHHI Xap OGHP KOMIIOHEHTH
6yiuua (XXIII. 4) — (XXIII. 6) nuopdepenuran TexHraamanapHHHT
eydMH 6YJIMHII KyHHOard TeHriamajdaH aHHKJall MyMKHH:

j=0,62D2/3y="/8u1/2(co—¢)). (XXIIIL. 11)

Arap rereporeH XKapaéHHHHT Te3JIMTH, MacaJjaH, MeTaJJIHHHT
KHCJI0Taja  3pHLIM  KHCJAOTaHH eTKa3sub Oepuul Te3JurH Oujan
uekJaHraH 6y.ica, y xonga ¢;- ———0. Arap 6y xKapaéHHUHT Te3JIUTH
3puTMajga XocHa OyaaérraH Ty3HH AHGPEOY3HOH Y30KJalUTHPHULI
Te3nury G6unaH yekaaHraH 6yjca, yHaa ¢ — cHpTra 6eBocHTa teru6
TypraH KaBaTlard TY3HHHI TYHHHIAH 3PHTMACH KOHUEHTPAaUHSCH.
Hnddy3noH OKMM 3HUMHTHHUHT MaHOHUN KHMATH YHHHT KATTHK XKHCM
CHPTHAAH 3PHTMa TOMOH HYHaJTaHAHTHHH OHAAMPaLH. YIUGY HKKH XOi
yuyH (XXIII. t1) tesrmamanarn audpdysus KodpULMEHTIAPHHHT
TypaHya 6yauuid TabUHAAMP.

* JMCKHHHT afiylaHK I YaCTOTACH  OIIMPHICA HHPPY3HOH OKHMHHHT
3u4MHre ©'/2 ra nponopuHoHaa pasumjga opTH6 Gopaau. Arap
ta3zanapapo. peaKUusiHHHT Te3JMIH YHYa KaTta G6Yyamaca, j=
=f(m‘})2) TYFPH YHM3HKIA apajalll €KH KHHETHK coXara YTHLIHH
GunaupyBun 3rpunap naigo Gyaaau (XXIII. 3- pacm). Apanau
coxaja yTaéTraH CTalHOHap. XKapaéH ydyH XamMma GOCKHUJIApHHHT
TE3JAUKIAPH TEHT Ba 4YerapaBHii ApOUT KyHHAardH TeHrJiaMa GuJaH
GesrHjaaHa u: :

¢ my

by ‘
my
My

~ - ‘
P ”~
-~ lga=-m
g
/77, > mZ >”73

%72 0 J2Z

XXIIL. 3- pacs. Tereporen kapaéunnnr ku-  XXIIL 4- pacu. Apanam coxapa Tesammx
HEeTHK €OXara VTHINW (/m — DEAKUMAHAHT  KOHCTRHTACHHM Ba reTepOreH peakuus-
TapTHOH). HHHT TRPTHOMHH anmKaauw.

) ,~=xqm=ﬁ(c0—c,)=0,620“’/3u*”‘f’m”’(co-—c.) . (XXIIL 12)
By TedriaMa pearenT/iapHu CHpTra AKHHIAWITHPUII Ba OeBocHTa
peakilusi Te3NHKJIAPHHHHT TEHTJIMTHHH Hoaanaiiu.

AlnanyBYH JHCK YCyJAMHHHr ad3ajiurd HIyHAAKH, YMYMHH
reteporeH )apaéuna aucddy3noH Ba KHHeTHK 6ocKHY1apHH, GolKaya-
CHra — XXapa€HHHUHT coXajapHHH, 6up-OHpuIaH axpaTa Ou/xuIra Ba
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yerapaJsialira HMKOHHAT Gepaau. Arap Taxkpuba #yuan GunaH AHCKHHHT
TypiaM alJaHull Te3JMKIapuia apaJjall coxajard ZJu¢pdysuou
OKMMHHHT 3WYJIMTH aHMKJaHca, yHaa (XXIIL. 12) renrnama 6yiinua
¢1 uu xuco6snab tomub, Igj=7f(lgc1) KoopanHaTajlapaa rpaduk Ty3u6,
‘yuwi6y KOMITOHEHT O6yiiHua peakUMAHWHI TapTHOHHH Ba Te3JHMK
KOHCTaHTacH K HH Tonmuit MyMkHH (XXIIL 4- pacm):

Bupunun taptu6an peakuus yuyH (XXIII. 12) renrnamanu ¢, ra
HEHc6aTaH euHll MYMKHH:

- ci=pco/(k+B). (XXII. 13)

B>x’'na ci=co 6ynaau. By »xapaén KHHeTHK coXxala 6opaéTraHJH-
rura Moc Keaai; K33 fB-co Aa € 0 Ba 6y xonaa »KapaéHHHHT
Te3JHTHHH KOHBEKTHB Au(pPy3us aumutaanau. Iuddy3sHoH oKHMHHHT
3uuaury GUPHHUM TapTuGJIH peaKUHs y4YyH KyAuaarura TeHr:

kB o o

TRFBOTUBHI/R - RgtRy (XXIIL 14)

i

1/p=Ry Ba |/Kk=R, KylUHAyBUHJAp, XapaKaTJaHTHPYBUH KyY
co 6yaraHaa, okumra Huc6ataHd nupdy3noH Ba KHHETHK KapLUHJIHKIap
Ma’bHOCHHH GHJ/AMpaiH.

AililaHyBud [HCKAArH reTeporeH. XKapa€H Te3JHTH XapopaTtra
GOFJIHK. Arap MKKH XHJl XapopaTiarH »apaéHHHHI Te3JIHrH GHpPriHHa
‘pasanapapo peakUHsTHHHT Te3JUrH GHJaH TYJIHK Gearujanca, Xapopar
OPTHIIM O6u/laH OKHM 3HYJIMTHHUHT KYMalHLIH peakuus Te3JHK
KOHCTAHTACHHHHI: Y3rapUIIHHH Ba, AeMaK, peaKUHAHHHT aKTHBJIAHH LI
3SHEPrHACHHH TaBcudaanu:

jr=r.cq'; Ky=Aexp(—E,/RT) .

Bynaan T)>T; 6yiranna

i E 1 1 , .
lg—te==2 ( ) XXIIL 15
glj'rz 23R (T2 Tl ) . ( )

Arap reteporen xapaéu audp@ysHoH coXalaH yTa€TraH Ba YHHHT
TE3/MMI'H 3PHTMa Xa’KMHAAa HKKaJa XapopaTAa XaM OHP Xua
KOHUEHTpPaUUsAM MOMNAHHHT Audy3usick 6unaH deknanrad 6yica,
Yy XONAa XapopaT KyTapHJHLIK OuJaaH XKapa€H Te3JHIHHUHHI OPTHLLH,
aupdysnss KoapHHUHEHTHHHHT KyNakulIH Ba KHHEMATHK KOBYIUKOK-
JHKHMHT KaMa#luiUM Xucobura coaup 6ynamu. DByHaa ukkada
nmapaMeTpH¥ XapopaTra 3KCNOHeHUHas paBHlufa G6oraaHraw ae6
¢dapa3 kuaca G6ynanu: .

D= Doexp(—Ep/RT); v=voexp(E,/RT), " (XXIIIL 16).
6y epaa Do Ba vo — XapopaTra GorauK GyamaraH KaTTaaukaap; £, Ba
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E, — nu¢¢dy3un Ba CYIOKNIHKHHHT KOBYKOK OKHMJIapPHHHHT aKTHBJIA-
HMIN 3HEePrusi/apH. N

Ouddpysnod coxa yuyH taxpuba HaTHxajaapuiadH (XXII. 15)
TEHI1aMa OpKaJH TONUJIraH TyIOleB‘[Pl aKTHBJAHHIU 3HEPrUsicH
Kyfiuaarura TeHr:

Eo=(4Ep+E,) /6, (XXIIL 17)

6ynn sca (XXIIL I1), (XXIIIL. 15), (XXIII. 16) TeHramanapia
KeJTHPHG UYHKapHII MYMKHH. Arap Xxapopat y3arapTHpu/raHaa
KapaéHHHHT JIHMHT/A0BYH GOCKHYH y3rapca €KH Kapa€HHMHI Gopui
IIapOoHTIapH COMHIITHPHG OYamaimuran O6yau6 Koica, y Xoida
(XXIII. 15) . TenrnamajaH aHHKJaHraH TYIONyBUH aKTHBJAHHLI
sHeprusich (pu3uKaBuii MabHOra 3ra Gyamailay Ba (akart ¢opman
TaBcHpHU onag.

AfipuM Xxoanapia, arap Xapopar yarapuwin GuaaH )KapaeHHLlHl‘
60pyll IUAPOHTJIADH V3TrapHIUMHHHI TaBCHOH ONAHHAAH MabiyM
6yaca, XaKMKHA aKTHBJaHHMII 3HEPTHACHHH TOMHLI MYyMKHH GYaaa.
MacanaH, Ty3/J1apHHHT CYBAa 3pHLIHAA XapaéHHHHT Te3JIHI'H KYNHHYA
peaKLHA MaXCynOTJapHHH y3OKJaLITHPHIU Te3JurH GHJIaH YeKJaHraH
Ba TY3HHHI 3pHIUH XapopaTra GoraHKAurk (c;) MabiayM. Yuaa
(XXIII. 11) Tenraama Gyitmua

7=0,62D33y 1812 (c1 o).

Co TeHT 6GyAraH XoJJa OKHMJIapHH HKKH XHJ XapopaTthna y.a4a6,
AKTUBJAHUUI 3HEPTHSICHHH TOMHLI MYMKHH:

£, 2RIy g (=) (XXIIL 18)
= 2~ : , .
a T,— T2 . 11'2 (c‘rl -00) '

By epra E, xynau (XXIII. 17) TenrnaManard mabHora sra.

PeakunsiHHHr aKTHBJAHHMII 3HEPrusiCH OJATAa MacCaHH . ysaTHUI
aKTHBJIAHHII 3Heprusicijad Katra 6ynaau. LlyHuHr y4yyH xapopar
OpTHLIH OHJAH peaKUHMSIHHHT Te3JIHTH Macca y3aTHil Te3/IMIuiaH aH4a
Te3poK Kynaiu6 Gopaau. llynnai knau6, nact xapopataari KHHETHK
)KapaéH IOKOPHPOK XapopaTAa peakuus Te3/MirH GUaaH Macca y3aTHul
Te3JIHI'd AKUHAAUITaHua apaJialll XXapaéHra Ba KefHHYaJMHK, Anddy-
3HOH >KapaéHra a#JaHMIH MYMKHH 3KaH. _Bup xun xapopaTHHHT:
ysrw.a apaJalITHPULUIHH KyYaHTHPHIL KAPAEHHHHT KHHETHK coXara
YTHIIKra OIM6 KeJIMIUH MYMKHH.

' )
XXNI. 4. 3PHHI TE3JIHTHHH YJl‘lAl.Il BA TA)XXPHBA HATH)XANNAPHHH
KARTA HULIALL

XXIII. 5- pacMpa afilaHyBYH [AHCKAM KYPHJIMaHHHI CXeMacH
TacBHpJAaHraH. PeakluoH WAMII TepMocTarra XoiJalUTHPHJIAAH Ba
TePMOCTAaTHUHT AeBOPH OWUAAH CyBJAH CTaKaH opacHiard GYHUIHK CyB
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XXIIL 5- pacu. AlinanyBun AucKan Kypua-

Ma cxemacu: 2 - A
!- 3JEKTP Mafiionn; 2 — Ancy alNaHHW Te3JNHTHHH
y3rapTupysun ysatruy; 3 — Ban; 4 — rabaerKahu yw-
narut; 5 — TepMOMeTp; 6 — peaKUnoH HAKUI. . 3
6unan tyaaupunanu. Byuwinkka p
KyHHJIaéTraH CyB CaTXH peaKLHOH 4

CYIOKJHK .CaTXHAaH IOKOPHPOK

6yauiy Kepak. TalllKH TepMOCTaT 5
épnamujia peakKUHoH HAHILAA Ta- 5
na6 KuJdHraH Xapopat ypHaTH-
JajH. i
Bepuaran MoananaH Tafep-
JaHraH MabidyM AHaMeTpJH Tal-
JeTKaHH Mocjamara MaxKamJa-
Hanu. CyHrpa 3J4€KTP MOTOpH
BKuNaii Ba aWJaHHLULIAPHUHT
KepaKJii COHH YPHaTHAARH.

Peakuuon CYIOKJHK COTHHIAH TEPMOCTaTJaHraH CTakaH KyTapuJja-
AM Ba alJlaHyBYH AHCKHHHT Tarura KeJTHPHJAaAH Ba OHP BaKTHHHT
V3Hla CeKyHIOMEDHH HIUra colub, TaxpubGaHMHT GOLLIAHMUI BaKTH
6enrunanaau. Ta6neTka Maxkamaab KyHHJIraH MocC/JaMaHHHI CYIOK-
JIMKKA TYLWHPHII YYKYPJAHrH 3—4 cM &aH KaM 6Y/IMac/Iuru Kepak.

JKapaénuuHr GOpPHILHHH 3PHTMAaNard KOMMOHeHT/1apiaH GuPHHHHT
KOHUEHTpAlUHACH y3rapuiin O6Yyin4a HKKM ycys OuJaH Ky3aTHl
MYMKMH. BHDHHYH ycyJla Ta>KPHOGAHHHT AAaBOMHHJNMIH peaKUMsIHUHT
XoXJaraH KaTHalIYUCH yuyH derapaBuil A1nd@y3uoH KaBaTlard KoH-
LUeHTpaUMAHMHT rpaiuentd Ac;/8 3—4 % nan kynra y3rapmaciuru
kepak. lllynaa Gy y3rapuiuinu xucobra onMaca 6ysiaam Ba KOHUEHTpa-
uust 6yiduua KBa3WCrauuoHAp ’KapaéHra uerapaBHH KaBaTAa KOH-
UeHTPalUHsTHUHT IpajlieHTH Y3rapmac Gyaraniars CTauHoHap XapaéH
Ka6u Kapawl MyMkuH. Ly Bakr naBoMHIa 3puTMa KOHUEHTpPAUHSACH
Y3JIyKCH3 aHa/Ju3 KUIHHALH €Ku GepuaraH (TeHr) BaKTJap opajHruaa
HaMyHaJjiap aXpatH6 oIvHaAM Ba YJapHHHI TapKHOH XKapaéHHHHT
6opulLIMHE Ky3aTaérraH mMoiaa OYiinya aHa/aH3 KHJIHHALH.

Taxpn6a. TaMoM Gy/ulUM OHHAA 3JEKTPOMOTOPHH YuHpMmaciaH
Typu6, TEepPMOCTaT/aHraH CTaKaHHM MacTra TyUWHPHAANH, HALTP
KOFO3HY Teru3u6 BaJi Ba TabJeTKajlard Tallku HaM cYpHO oHHAAH.
Cyurpa Morop Vuupuiagu, X4 euUHsaiH, TabjeTKa YHKapuran,
KYTHD KOFO3 €plaMHia SPHTHIATaH TOMOHHHHT IOKOPH KaBaTH ~ 0,5 MM
KaJHHIHKAA ONHHAAH, HO3UKpOK 0 — KoFo3 épaaMuia uHdaaHaiu
.Ba GollKa afijaHMIl vacToTacH Ba Ooluka XapopaThia Ta)Xpu6a
TaKpopJaHajH.

Arap peakuusi HaTHXKacCHIa aHaJAH3 KHJAHHAETTaH KOMIOHEHT
spuTMara yTca, YHAA YHMHr { BaKT H4YHAa naiao 6yaraH yMymui
MHKAOpH G KydAujaarura TeHr 6yiafH:

Vo— (i—1)V =
0 (v W + Se (XXIIL 19)
0

Tepmocmamaa
KENaemean CyYl

TepmocmamgaH
yuKaEmeay b

G=g,-
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By epaa i — axpatH6 ouMHaéTraH HaMyHaHWHT TapTHGH; Vo Ba
V, — SPHTMaHHHT GOlJaHFHY XaXXMH Ba HaMyHa XaXmH (cM®); gi —
HaMyHaHH THTpJalll YyuyH cap¢naaHraH >3pHTMa Xaxmu OGuaan
AHUKNaHAETFaH KOMMOHEHT G6yiinua 3puT™Ma THUTPHHHUHT KynaliTMacHra
TeHT GYyJraH { — HaMyHanard MOAZa MHKIOpH (MOJb). :

Cyurpa G=F(t) rpaduru Tysuaaau Ba 6y GOFJAHHIIHHHI TYFPH
UM3HKJIH KHCMHIAH KUSJIHK GypyardHUHT TaHreHcH cudaruia xapa-
EHHUHT CTaLMOHAp Te3JHTH TOMHJaIH.

Arap spHTMajard Mopgja KaTTa KOHLEHTPaUHSJapHHHHI KHYHK
y3rapuinapuHu ypHaTtHll 3apyp 6¥jca, ndonananran ycyiaa 3puil
TE3JHMICHMHH TOMHLI aHUKJHIH KaMasiiH.

HUKkuHuK ycys 6uyaH MOALA KOHLEHTPAUHSICHHUHT Y3rapHIUHHH,
6y yarapuilHy Xucobra oJMacJHK MYMKHH GyJiMaraH BaKT OpaJiUTHAa
aHuKnaHaau- JKapaéuHu KBasucTaudoHap Ae6 XHco6.1ab, OKHM
TYylUyHYaCHHHHT MabHOCHAAH KeMH6 YHKKAH XOoJNjia YyHH KyHuparuda
udonanall MyMKHH:

dG Ve .
4G _ 7% XXIII. 20
I="5ar = sat ( )

6y epaa S — spuérran Tabsaerka cuptu. (XXIII. 11) Ba
(XXIII. 20) TenrnamanapaaH

dc
2o _ S 06203y =160\ 2 ) (XXIIL. 21).

ar v,
o1aMus.

Tyauuur auddysHoH spullnjga, MacanaH, cyBia GepHjraH Xapo-
patna TY3HMHI TYHMHraH 3pUTMAcH KOHUEHTpPaUHACH Ci=const;
6ownadruy wapout: =0 pa ¢=0. co Ba f 6yilnua HHTerpasJaraHiaH
CYHr KyHAHJaruHH ojaMu3: ‘

co=ci[l —exp(—At)], , . (XXIIL 22)

6y epaa

A= 062023~ 1/641/2.
Vo !

Taxkpubaga co HM TYpJM BaKT OHJapHia aHHKIab Ba Ig[(c1—
—co) /c1}==f(t) Gornannwgard rpadHKHH TY3u6, TYFPU UH3HKHHHT
6ypuak TaHreHcn 6yiinua A HH aHHKJALl KM HyKTajlap CHCTEMaCHHHHT
TYFPH uH3HKKA ETMaCAHIMHH, JeMaK, 3pDHII Te3JHIH KOHBEKTHB
aHddysus 6uNaH JHMHTJIAHMAC/AHTHHH KypcaTHWl MyMKHH. Arap
9pHETraH TabNeTKAHUHT GYKHIUra MOHHJIMIY GYiMaca, y Xon4a 3puil
Te3JIMTH XaKuja 35pHETraH MoAJa MuKAopu GViinua, TabueTKaHu
TaxKpubajaH ONIHH Ba KeHHH TOPTHO, (PUKD IOPHTHLI MyMKHH.

BHpHHYM €KkH HMKKMHYA ycyJ OHJaH AHCKHHHT TypJM afJaHull
yacrorajapuaaru Taxpuba HaTHKalapUHU OVIHG, JKapaEHHHHT 6OpHIL
coxacu YpHaTtuaanu. Arap xapa€H nuddysuon coxaaa Gopaérral
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6¥aca (6y j=f(w'/?) 6ornanuiigan Tonuaaau), (XXIIL. 11) tenraa-
MazaH MOAJAaHHUHT Juddy3us KoadPULHEeHTHHH XHcobnall MYMKHH,
YHMHT Macca TallHLl Te3JHrH JKApaéHHHHI YMYMHH Te3JIMHFHHH
aHuKAaiau. [uckeuHr OuTra alfiNaHnul TesnuruAa AHPPYy3HOH
OKHMHHHHT  Xapopatra  GOF/HKJHTHAAH (XXIIL 15) Ba
(XXIII. 18) Tenrnamanapra acocaH TYIOJNyBYH aKTHBJAAHHII SHEPrus-
CHHHM XHCO00/1a6 YHKHLI MYMKHH.

Arap kapaén KuHeTHK coXaga 6opaétran 6§Jca, peareHT/1IapHHHT
Gup Heya KOHLUEHTpaLWslapHla OKHMJapHH Taxpubaaa aHHKJAG,
peakuusi TapTHOHHH Ba Te3JHK KoHcTaHTacHHH (XXIII. 12) tenrnama-
HHHT JorapupMuk KypuHulInaaH ¢oitnanaHu6, aHaJHTHK éKu Tpaduk
ycynna tonuaaad (XXIIL. 4- pacmra kapanr).

XXHL 5. KATTHK KHCJIOTANAPHHHT CYBAA 3PHUIH

Peakuuon uanwra 150 cm® aucruananran cys KyAHJa1H,
TEpMOCTaTNaHAAH Ba IPHTHWHH XyAdd aBBaJrd 6yaumaa ean.nralm-
JeK, Tajaab KHJIHHraH BakKT opaJjiMK/lapHaa HaMyHajap (5 cm®)
axpath6 ouu6, aBBajdan TaiépaaHradH KonaGaJapra coluHalH.
Taxpn6a oxHpuaa peaKUHOH HAMLIJATH CyB aJMalUTHPUJaJH Ba
y TEepMOCTAaTJaHTyHYa aXpaTHG ONHHTaH HaMyHaJap TWHTpJaHalH.
Bynuur ydyyH kon6anapra 10—I15 cM® aucTHANAHraH CyB Ky#HJaau,
3—4 ToMuH (beHo.nq)Ta.nenH TOMH3HNAH Ba AyKonMaiiauran 6apKapop
paHr xocua 6yaryHua vuikop 6uaan TuTpaaHaau. )Kyaa kyucu3 Gop
KHCAOTAaCHMHH THTpJAlUJa, YHH KYYIHPOK KOMIJIEKC KHCjAoTara
yTKa3uW yuyH Xap 6up koa6Gara 0,3 r AaH MaHHHT KYWHJaH.
TuTpaall KMCAOTAJHd TYy3HHUHI Xocuad Gynuiud 6uaan 6opasu:

H3BOj ounn + NaOH ——— NaHyB Og gy +H20.

MKk acociu opraHHK Kucjoranap (eHoadTanedH HIWITHPOKHAA
HIIKOp GualaH TuTpJaaHamu, GyHIa HopMaJ Ty3adap Xocua 6yaans.
- Hamynanaru kucaora MHKIOpH g; (Moib) THTpJall HaTHXKaJapHAaH
TONHJAAHM:

M/ (z-1000), (XXIIL. 23)

N

&= Vnun(op

6y epaa V,u, — HAMyHaHH TUTpJall Y4yH cap(p.naﬂraﬂ HUIKOp
XaXMH, cM®; M — WIIKOPHUHT MOJISAIPJIUTH; 2 — THTPJaéTraH KHcaoTa-
HHHT aCOCJHJIHTH.

Keitun (XXIII. 19) remrnmamagaH s3puraH KHCJOTAHHHT MHKIAODH
xucobaananu. G=7{(¢) rpadukaap ty3unaau Ba j=(1/S).(AG/At)
TeHTJaMa 6ypml{a KHCJAOoTa Jmcb(pyanon OKHMHHHHT 3UUJIMTH aHHKJIaHa-
au, Moab/cM2-c (AG/At) — TYFpM UYM3HKHMHT KHAJHK 6ypuaru
taurencu). Cynrpa j=f(w!2) rpa¢purunu TY3u6, 3pHII COXacH
tonuaaau. Arap 6y coxa aud¢ysuon 6yiaca, (XXHI. 11) tenrnama
6yiuya KHCAOTAHHHT CyBaard 1uddy3us Ko3pdULHEeHTH aHHKJIaHalH.
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Byuaa co=0, ¢; 3ca Taxpuba XapopaTHaa TYAMHraH 3pHTMalaru
KHCJIOTa KOHLEHTpalmsicH. XucoGjalllja 3puHll CHpPTH cHdaTHAa
TaGJeTKAaHHHT  KYPHUHYBYM TEKHC CHPTH Kalyl  KHJHHaIH.
(XXHI. 15) — (XXIIIL. 17) Tenrnamanapaat audppy3ustHrHr paonia-
HHW 3Heprusick Xuco6aaHagu. CyBHHHI KOBYIUKOK OKHLIHHHHT
dbaonnauuw sHeprusicn E.=16.7 ¥XK/Moas.

XsucoGor HamyHacH

Taxpn6a xapoparu....°C Tabaerkanuur AHaMeTPH.
1. Taxpu6a Ha‘rux(a.napu (raxpubanap uKKHTa XapopaTaa onuG Gopuaanm).

Taxpu-| Aitna- i Hawmyna | Taxpu- | Hamyna | Turpna- { Hamyna-

6a Tap-| mum o, | @1/2, |axparu6| 6a 60- | xammm | &mram

m™bu | uacrora-| ¢! | ¢1/2 |ommasr- mupan | ¥y cm3 | spurma | xucnora
cH, ‘| rampa- Ymran xaxmu | Mmuxnopu

afin/vun ™ BAKT ] mesop, 8, Molb

acrpomo-{ f, ¢ o™

2. OpuTHAraH yMyMHH KHCIOTA MHKIOPHHHHT G rTakpuGa LaBOMUIIMIUra o=
=const 6§'nra711aru 6oranuKury (rpaduk).

3. j=f(w'?) Gornauuw (rpaduk). ‘

4. Taxpubala OIMHraH KOHLUEHTPaUHAJAp YYYH IPHTMAJAPHHHT KOBYHUKOKJIMIH
(xanBajuit €M ya4aHraH). .

5. TY#iMHraH KHC/I0Ta 3PUTMACH KOHUEHTPAUHACHHH aHHKJall.

6. )Kapa&HHHHI aKTHB/IAaHULI SHEPTHSACHHH 2HHKJAIL.

7. XaToHH .6axonaurn

XXIL 6. MAIUKJIAP

1. Apanaw coXajars xapaéH Te3J1Hl'HHHHl' Xapoparra | domuK,nuK IPHCHHH

lg]_f(l/T) TY3HI (CXeMaTHK).

2. KaHpa#i WapouTsapia apanallTHPHII KaJa/JIHTHHH OWIHPHIL Kapa&HHH
KHHETHK coXara yTKasHIIMHH KYPCaTHHT.

3. ®a3sanapapo peaKLHsi KaTTHK Ba Ta3cHMOH, KaTTHK Ba CYIOK, HKKHTa KaTTHK
tdasanap yerapa cupTHIA YTaéTraH rereporeH »KapaéHiapra MHCONIAD KeJTHpHHD.

4. Yerapa KapaTRa KOMIIOHEHT/Iap KOHUEHTPaUHANaPHHHHT EHHOAAH KYPHHHLIHHH
TacBHPAAHT:

a) MeTanNl OKCHAMHHHI KHHeTHK Ba Au(dY3HOH coXajapha KHCIoTa 3PHTMacHAa
IDHTHJA&TraHAa;

6) KaTTHK OpraHWK KHCJOTaHHHI HIUKOP 3PUTMacH/a 3pHTHAaETraHAaa.

5. Nuckuunr paguycs 20,5 Ba 1 cM 6yaraHfard CyBJH MYXHTNaplard MyMKHH
6yaran MakcHMaJ aiNaHHU Te3AHTHHH aRHKJIaHr.

6. Afnanaérral QMCK YCYJHA2 TY3HMHT TYHHHTaH 3DHTMaCH KOHUEHTpPaLMACHHH
KaHfail aHuKJAall MyMKHHJHTHHH K§PCaTHHT.

7. Ytkasuaran tampuGanapaa ¢asanapap0 peakUHAAapHMHT KaHKal Mexa-
HH3MJAapUHH (papa3 KHAHII MYMKHH? .

312

www.ziyouz.com kutubxonasi



Tancml KHJAMHraH agabuér

Maeckos 10. B., durunosckuid B. [O. Bpamaoumiics nHcKoBbIi
aziekTpoa. M., Hayxa,‘1972

¢paux—1(a)ueuewcuu A. A. du¢poysus u Temionepenaua ,
B XHMHYecKodl kuHerHKe. M., Hayka, 1967.

XX1V 606. IJIATHHA KOPACHIOA BOAOPON
NEPOKCHIAHUHHHT KATAJINTHK NAPYAJIAHHIUH

XX1V. 1. BOAOPOL4 NEPOKCHAHWHHHT CYBJIH 3PHTMAJIAPAATH
OKCHAJIALL BA KAATAPHJIUILI XOCCANIAPH

Boxopox MepOKCHAMHHHT KYNTHHA TeXHONIOTHK »Kapa€uaapia,
MeiHUMHana Ba GollKa coXa/lapAa KYJJMaHHJIHIIH YHHHI OKCHAJIaU
xoccajapura acociianrad. Kucioraan MyXHTAa BOAOPOL MepOKCHA
YUyH Xoc 6yaran 3k30TepPMHK NMapyaJjaHulll KyAMaard:

Hy0q =H20+1/2 0, (XXIV. 1)

TEHIJlaMa OpPKaJH KypcaTHJHIUH MYMKHH.

Kyiunary peakuusira mysopuk HoO, KafitapyBun XoccaJiapuHH
KaMpoK (dakaT afipuM Kywid OKCHAJIOBYHJAP TabCHPHAA) HAMOEH
KHJlaJH:

H20; = 0.4-2H. (XXIV. 2)

Boaopon nepoKCHAHHHI KHCJAOTAJH MYXHTAArH OKCHIJOBUH (PYHK-
UMsACH, HIIKOpHH Myxutiaard KailltapyeBuu ¢yHKUMsicura KaparaHia
KeCKHHPOK udonasaHald. ' 0

(XXIV. 1) cxema 6yiiHya napuajaHuly, axpaiu6 uuKaérraH
KMCJ0poz GH/IaH OKCHAJaHHLITa KOAHDP 6YJArad Mmojaanap HIITHPOKHIAA -
KaTTa Te3aukzaa Gopaau. Boaopoa nepoKCHAHHHI Te3POK Nap4ajaHH-
IiWra KaTTHK KaTajJd3aTop/jap XaM TabCHp Kypcataau (lWHilua,
MeTaJjiap, XycycaH, IJlaTHHA, MeTa/lapHHHT Ty3JlapH Ba OKCHAJIApH,
KYMuD Ba 6oliKaJsap). Boaopo/ nepoKCHAHUHT KaTaJMTHK [1a puaJ/aHu -
WH peakUMsICHHHHT GOpHIIAra KaTa/u3aTop CHPTHHHHI XOJaTH,
MyxuTHuHr pH W Ba KaTaJMTHK 3axapJiap TabcHp KypcaTajmjap.
Boaopon nepokcH AHHHT M1aTHHaAa napdajanuinga CSe, CoHsOH, Jo,
P, CO, PH3, AsHs, Nas S20s kyuiu 3axapaapiaup.

[TnatHHa KopacH, ABHH 3JEKTPOJMTHK UYKTHDHJTAH IJaTHHa,
BOLOPOJ NePOKCHAMHHHT NapyaJlaHHIIHHY aKTHB KaTaJdu3Jal/H, yHHHD
reTeporeH MeXaHW3MH OXMpHrada TYUIYHapJM SMac. [Tapuananuw
afipUM Xousapia opajuK NMepoKCHA GHPHKMAJ/IaPHHHHT XOCHJ OYJH LK
6unaH GopHHIM Tacu.umaﬂraﬂ Bunana O6yiuya peaklusi HKKH
6ocku4aa Gopanu:

HOOH 0:+2H (cexuH)
HOOH+2H ——— 2H30 (1e3)

2H,0y — 2H,0+4-0;
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Peakuus ‘cymMap Te3nurs OUpHHYH GocKHY OHJIaH aHHKJAHaH,
IIYHHHT yUYyH peakuus OWpHHYH TapTtubaa Gopaau. Ancop6uus-
Recop6uns 60CKHYM XKyaa Te3 6opanu Aeb xucobJaHaau Ba KapaéHHU
JHMHTlaMai .

Bonopon nepoKCHIHHUHI Nap4aJaHHLl Te3JHIH KYMPOK 3pHTMA-
HHHT KOHUeHTpalusicura O60FJAHK. By CyBHHHN KaTajMTHK TabCHPH
HaTHXKacHaup (rOMOreH KaTaJjH3).

XXIV. 2. KIUHHHT BA)XXAPHJHIUH

Yw6y uiaa GepusaraH KOHUEHTPAUHAAH BOAOPOI MePOKCHAHHHT
INlaTHHA KOpacH HWIITHPOKHIA XOHa XapopaTHAard napyajaHHu
Te3juru yidanaau. By Makcapna rasoMeTpuk ycyJa KyJaJaaHand,
Yy KHCKa BaKT opaJukjapufard yprauya Te3/JHMKHH €TapiH aHHKJHK
6untaH TonMuIra HMKoOH 6epaii Ba WYHHHT YYYH PeaKUUS Te3/JHTHHHHT
BaKT HYKMAa y3rapull 3rpH/IapHHU Ty3ulll MyMKHH GVJaiu.

Yw6y ouwraya, napuasaHrad BONLOPOA MNEPOKCHAM MHKJOPH
axpaan6 4YHKKaH KHCJAODOLHHHI XaXMH O6VHHYa aHHKJaHaIH.
Bonepon nepokcHAHHHT napyaJlaHHLI TE3JMTHHH Yadalura MyJasKaJ-
JManraH ac6o06 cxemacu XXIV.1- pacmaa kypcartuiran.

XXIV. 1-pacu. Bopopoa mnepoxcua-
HHHT KaTaAHTHK Nap4aiadHUIKHuK yp-
FTaHHIITa MyJXKaJddaHTan KypHama:

{ — peakuson wmuw; 2 -— KopalaHraH O/1aTHHa

NA3CTHHKACH; 3 — BOAOPOL MEPOKCHA BPHTMACH

yuyH WAy, f — JTKa3yBuH XKyMpak; § — yu ya-

AUK XK§Mpak; 6 — ra3ad Gopetka; 7 — TeHraaw-

THPYBYH HAWIL; & — ynafiauraWw peauHa Hai:
© 9 — maruutau apanawrnprud.

Taxpubanu Golunallliad aBBaJj
nmiaThHa nJactHKa (2) Koft-
JALITHPHITaH KYPHTHATAH Peakliu-
oi uavmwHu (1) Ba BOpOHKaHH
(3) cxeMajga KypcaTHATAHAEK yJa-
HajJ¥ Ba CHCTEMaHHHT repMeTHKJIH-
TH (SIXLUH yJAHTAHJHTH) TeKIIHPH-
Jaay. ByHUHT y4yH cHCTeMa H4HAA-
ru 6GocHM aTmocdepa OocuMmura
Kearupuiaau: 6- GlopeTkazaru cy-
IOKJHK 6HJaH 7- TeHrJalulTHPYBYH
HAHMAATH CYIOKJHKHHHI caTXJa-
PHHH TEHrNalWTHPUG, CYIOKAHK ycTHAard ¢a3onn |- peaktop Gu-
Nau Ba atmocepa OujaH raaMma-ras OHpAALITHPHII MaKCaauaa
5- xympak Gup Heuda Mapra OGypanaau. DBioperkanu 5- XyMpak
opKaJau atmoctepa GunaH yna6, 6i0peTKaHH IOKOPHCHTada CYIOKJHK
6uaaH TYAAMPHIN YuYyH 7- WML KyTapuiaad, cyHrpa Gioperka pe-
aKkTop OHJaH TyTalUTHPHJaJX Ba TaXMHHaH GIOpETKaHMHI Yopak Ga-
JaHAJHrHra Kajap 7- HAdll NacTra Tylupuaaad. Arap repMeTHKIHK
erap/u AapaXaja TabMHHJIaHraH 6yJca, GlopeTkajari CylOKJIHKHHHT
(CyBHHHT) ypHaTu/iraH caTXd OGHp Heua MHHYT AaBOMH/IA CHJIXKH-
MAaCJHIH Kepak.

o

PRy,
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TekwHpuaully Kepak 6yaran 3puTMaHn Talépaaiu YUyH nHneTKa
&K1 MHKpoGilopeTKa GunlaH 6epuirad XaXmJaH (5—15 cM”) GoltaaHFuy
H:0; spurMacu [3—10 macca %] Vynua6 onnHaau Ba Kopa paHrra
6yaaran kon6aza 50 cm® xaxmraya cyB OujaH CYIOJTHPHJIAIH.
CuHuHKANAa6 apanaliTHpraniaH cyHr, nuneTka épaaMuia raiépaaHran
sputManan 10 cM® MHKaOpAa HaMyHa oMHAZM.

Tafiépnadrad 3puTMagard BoOAOPOA [HEPOKCHAHHHT XaKUKHH
MHKAOPH n1 (Monb/cM® Mapra) aHMKJall ydyyH, YHAQH yuTa HaMyHa
(2 cm® nan) onuuazu. HamynanapHu onguHaaH Taidépnal Kyauaran
cyabdar kucaoranu (20 cm®, 0,15 M sput™a) KoHyccHMOH KonGanapra
Ky#nJaanuM Ba Xap 6up nHamynaun 0,02 M KMnO4 sputmacu (1000 cm®
asput™Maga 3,1607 r) 6unan | —2 MuHYT daBoMuia bapkapop OJOB
na#go 6yaryHuua turpaanaau. llynpan cyur, TaTpaaura capg
6yaraH nepMaHraHaT XaXXMHHHHT yuTa KuiMaTuaH yprayacu
TonmuAamu v (cM?). o

Bonopon mepokcuaHukr KoaraH 40 cm® 3puTMacuHH 3XTHETIMK
6unaH 3- BopoHkara Kyiuaanu. KelluH BopoHKaHH nDykak Ouaal
GepkuTH6, ac606 Hunaardn OoCHMHM GapoMeTPHK GOCHMIa pgg,
KeNTHPUAadH, GIOpeTKa CYIOKJIHK GuJaH TYJAHpHIaad Ba 5- XyMpak-
HH 6ypab, yHu ac6obra yanaHaau. Cyurpa 4- xxympak ounsnanu Ba H2 O
apuT™MacH |- peaktopra Ky#usiaau. BopoHka TaxmnHaH sipMHrada
TYAraH OHHM peaKUMAHHHT GowjaHHWK Ae6 XHcobuanaau. Ly onna
CEeKyHJOMep HIUTra TYLIHpHJIaAH. BOPOHKAHHHI AyM KHCMHAA KOJITaH
NepoKCHI TOMYHJApH XaBo GH/1aH CHKHO uuKapuaanu. ByHuur yuyn
5- yMpak épmramuia peakrop ra3/H OlopeTKajaH BaKTHHYA aXKpaTH-
JAafd, 6up Kya Ounan 8- pe3nHa HaHHHH CHKUG Typu6, WKKHHYHCH
6unaH BOpoHKa Kuaaupuaaau. Cyurpa sina peakrop Glopetka GusaH
ylaHaad. By aMannapH# KHCJIODOAHMHT aXPajH6 UHKHII Te3JIHTH
ceauNapaM Aapaxala KaMalranaa (taxpuba GolwnaHuwd GujaH
5—10 muH ytray) GaxapraH KyJaauaup.

BiopeTKagard CylOKJIHKHHHT CaTXH MacaliraH capH TeHrJialuTH-
PYBUH HMAMII IUyHAaH NMacTra TYWHDHIAAHKH, GYHAA -TaXKpuOaHHHT
Gopuluy HaBoMMJa GiopeTKajard Ba TEHLJaWITHPYBYH HAMUWIAATH
caTX/JapHHHT GapKH MHHMMAJ GY/icHH. AXpanub 4MKaérran rasHuur
XxaxMu V,/ Xxap 5—10 MunyTaa Genrunab typunaid. Yauau osuga (6
Ba 7- N1apaaru) CylOKJHK aHHK GHp caTxaa Gyauwu Kepak. Axpaau6
YHKKaH KHCJIOPOLHMHT Xa’XMH MepOKCHAHMHT TYJUK NapyajaHdlliuia
aXKpaH6 UYMKHIIH MYMKWH OY/raH XaXKMHHHT SIDMHAaH KYMpoK
-6yAraHuAa TaxpubaHH TYXTATHIU JIO3UM.

Boaopox MePOKCHAHMHT KATAJHTHK Mapya/iaHHIUMAA YHHHT Xap
HKKH MoJieKyJacagaH (akaT Oup MoOJeKyJa KMCJIOPOA aXpaJsaid.
LLIYHHHT YYYH U,epuppu XAKMHIAATH NEPOKCHAHUHT TYIUK NapyanaHH-
WHAA aXKPaJaéTraH KHCAOPOLHUHT XaXXMH Vop=nPT/2Pozra  TeHTr
6yauuin Kepak. : ‘

Kyiiuparu peakuusi TeHrnamacura Kypa )

9MnO,— +6H*+ +5H202 — — 2Mn?* +8H,0+-50,
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KMnOy nunr 1 mob ura 2,5 Monb HaO2 TYFpH Kenaau.

TuTpaoBYM 3puTMa Tapku6uma 2-10~° moab/cm® HoOp 6yaranu
YUYH, YHHHT Xap 1 cm® H2O¢ nunr 5- 10~ monb ura moc Kenanud. Arap
2 cmM® HaMyHaHH THTpJAW y4YYH U cM® THTPNOBYHM 3puTMa capduiaHca,

—5 3 -
HaMyHa Tapku6upa ni=(v/2)-5-10 moib/cmM® HeO: 6Vaanu,
TeKIHPUAAETTaH 3PUTMAHHHI XaMMacH 3€a, M =M1V exumpaus ' TeHr
. 6Ynagn. Con KuiiMaTNapHHH KyA€TraHaa, ra3HuHr Xaxmu V, oM

Aa yAuaHMLIHHK, TEHrJaMara 3ca y M> Jap/ia KHPHTHJIHIIHHA XHCOOra
onuu Kepak. [lemak, y Vo -107%cm® kypuunmna xucobra onunanm.

N1 COHH MOVIb/CM® 1apAa, M1 U,y — MONIApA2 uboaananrad Ba | Mm
cum.yct.-133 11a. v, =40 cM’ 6yaraHu yuyH,
Vo=v-5- 1075.40.10%.8,314 T/2-2-133.760=0,041 T 6y1aau.

Taxpubanapaa VauaHaérraH ra3 xaxmu V¢ Kucaopomaau
TaluKapyd CYBHMHI TyiuHraH GyFHHH XaM TyTaj (YHHHI TypJH
. XapopatJaapaaru 6ocumunu XV uiosajian KapaHr). [emak 6y xaxmna

Pa,=Pesp—Pn,0 6ynanu. Ynaa: V02.1= v/ (Poap—Pu?o) /760.

Arap 100 cu® ras TyaampuaraH GIOpPETKAHUHI XaXKMH eTapJH
6yaMaca, 5- KYMpaK GuaH peaKTopHH OlopeTKalaH aXpaTuG, Te3na
KHCNIOPONHH aTMocdepara cHKHO YHKapHll 3apyp Ba siHa GlopeTKaHH
peaxkTop 6ujaH yna6, yjaualliapHd JaBOM 3TTHPHLI Kepak.

Vor=[(f) rpaduk Gyiinua npuM axpanu AaBpH typ  Ba

(XVII. 16) tenrnamagan H2O HHHr mapyajaHHIl PeakUUsICH TE3JHK
KOHCTaHTacH Tomujaaad. XucobaaHraH KuAMaT GuaaH (YHH XaKuKwuit
ne6 xucobnaHaau) KyHHAarH TeHrJaMa GyiiH4a TONUWIraH KOHCTaHTa-
HHHI YpTaya KuiiMaTH COJHIUTHPHJIAIH: '

- 23. Yo, :
K=l v, v,

O™ V0
Yavam xaronukaapuuu 6axonaiminy XIX. 1~ KucMaaH Kapawr.
TonwHpHKKa BOLOPOA EPOKCHAHUHT XOHA XapopaTHaa KaTaJuTHK

napyajaHUIUM peaKUHSICHHHHT TE3JHTHHH Ba SIPUMa’XpaJIHIll 1aBPHHH
aHUKJall KUPaH.

Xucobor HamyHack

SpurmMa xaxmu ... ca’ Ty#nuran cys 6yru 60cUMH . . . MM CHM.YCT.
Taxpu6a xapopati ... °C .
AtMocdepa GocuMH ... MM CHM.yCT.
Turpnaw HaTHXaJapH
... ca¥ HyOp ra 0,02 M KMnOy nau ketau 1) ... i .
2)

3) ... _
H20; HUHT TYAHK NapyafaHullinga aXKpaauG YHKKaH KHCI0POA XaXkMH (Xucobaan-
3
rai) Vo2....CM
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Ymuam | Taxpuba Goumpan

4
3 3 - 3
Tapmubu| Yrram paxT £, Mun Virem®| Vogrcm” | Vop = Vog,e0 oM K Ax

xy-'p Ax=...

Slpumaxpanuw gaspu f;9—. .. MHH

Ppagux: Vo, ,=f(t)

XXV 606. INEKTPOKHMEBHA PEAKLLHAJIAPHHHT
‘ ' KHHETHKACH

DJIeKTPOKHMEBHI KHHeTHKa — Oy rereporeH KHHETHKAaHHHI OHp
coxacu 6ysu6, yHAa 3apsaj/aHran 3appavaJjap opacujard ¢asaiap-
apo peakKUHAJAPHHHT TEe3JMKJIapH VpraHuJazH. _

DNeKTPOKHUMEBHH peaKUUANap 3JeKTPOAJapHUHT OupHra (kKa-
TOAra) 3JEeKTPOHJaPHH eTKa3u6 GepyBUH Ba HKKHHUYHCHAAH (aHOMAAH) .
3JIeKTPOHJIADHH Y3O0KJalUTHPYBYH KyTOJAaHTHPYBYM TOK MaHOau
tabcupusa Oopagd. DByniaa coaup O6yaaérran KadATapuianl €Kd
- OKCH/IIAHHII PeaKLHANAPH 3PUTH/ITAH JIEKTPOJIHTHH €KH 3PUTYBUHHH
(cyBHH) napuyananuilira ouH6 Kenanu. diektponn3 Aeb atanaysuu Oy
xonuca Papanell KoHyHAapura 6ViicyHaan. DNeKTpOoKHMEBHH peaKuu-
SIHHHI  Te3JHTMHH KyWJIaHHIIHH TaKCHMJIOBYH ac6ob6 épaamuia
6omKkapuwn mymkuH (XII. 5 Ba XXV. 2- pacmnapra kapaHr).

Xap Kaupaii rereporeH kapa€H KaGM, 3JEKTPOKUMEBHH Kapaéu
XaM 3JEeKTPOAHUHT CHPTHra peareHTJNapHH KeJTHDHLI, YHHHI CHPTHIA
agcopOuHaaHHIM, 3apsiAJapHUHT TalUWJIHIIK - (KYynuH4Ya OHp Heua
6ockuunapia GopyBYH) Ba peakilHsi MaxCyJoT/IapHHHHI 3pHTMA
 Xa>XMHIaH y30KJaWTHPHIL 6ocKudnapuial uéopat 6yaaau. dJaeKTpo-
KUMEBHH peakuusigaH OeBocuTa ONOMH Ba YHAAH CYHr KHMEBHH
peakuusJ/ap Cogup GYJaMIIM MYyMKHH. :

Crauuonap xkapaénia xaMmma 6OCKH4/1aPHHHT Te3JHKJAaPH TEHT Ba
MaKpOKHHETHKAHHHT KOHyHJapura OHHOAH yJapAaH 3HF CeKHH
Te3JWKKa 3ra OYyaraH JHMHTAOBYH OOCKHUHHHr Te3auru OunaH
OesrunaHaiy. :

DNEeKTPOKHMEBHI peaKUHsIap Te3JHTHHHHT VJIYOBH TOK 3HYJIMTH-
IHp, A'BHU BAKT OMpJHruja 6up OHPJIHK CHPTAAH YTAaéTraH 3/IeKTPHUHT
MHKAOpH éku, O0olIKa4a adTraHAa, CHPT OHPJMTHAATH TOK KyUH.

Ky#inparu caGa6iapra Kypa, JHMMHTJIAHYBYH 3J€KTPOKHMEBHH
JKapaéHWwapHd KypHO YHKaMH3:

3apsiiJiaHraH 3sappavaJjlapHHHT KaTtofra auddysusicu cababiu;

3apsIICH3/1aHHII — MOHJIaHMII peaklusicu Tydalau.

Yaapuunr GUpPHHYMCHAA 3IEKTPOIU3 KapaéHH Gopulun Ounaad
3JIeKTPO/ AKHHHAA 3JEKTPOIHT KOHUEHTPalUsiIapH Y3rapuilun Tygai-
JIH TIOTEHLHAJHAHT MyBO3aHAT XOJAaTAaH CHIXHIIK corup 6Yaanu. by
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CH/DKMIUHH OfaTJa KoOHLeHTPpaluoH KyT6januu Je6 arajaid.
MKKuHYH XOJAa CHJDKHUI 3appadajapHdHr  3apsiICH3JaHUIH —
HOHJaHHIIY 6uJaH 60FaHK. By cHNXuIL JTa kKy4waanuw Ae6 aTanaly.

XXV. 1 KOHUEHTPAUHOH KYTBJIAH W1l

Karoasard 3apsiACH3/IaHMIL Kapa8HHHH KyHHJZarH peakuus
6Vinya Kypu6 YHKaMH3: :

Az+ + ne - pz—n+

SﬂeKTpOJlHS Goumaumacuaﬂ ONAHH SﬂeKTPOIIHHHF MyBoO3aHaT
NoTeHUHAIH :

E(A**.D)=E,=E,, +—§{Tlnco

ra TeHr, Oy epla -Co— PHTMAHHHT YMYMHH XaXXMHAarH KOH-
UeHTpalxsa (CopgasaluTHPHIL YUVH YHH ypTaqa HOH 8KTHBJIHIHTA TEHT
ne6 xucobaanmus).

dnexTpoms GopaéTraHia 3JeKTpod ﬂKHHHIlaI‘H 3JIeKTp0JIHT KOH-
UeHTPaUMsACH C; 3apAACH3JAHHID Typaliu KaMmasiiy, WYHHHT YYyH
371eKTPOL MOTeHUHaJH MaH(HI TOMOHra CHJXKufiau Ba

. RT
EM=E‘S)JI +—n7:- In [

ra TeHr 6yaub Konagu.
[ToTeHUHAMHHHT CHJKHLUH

Neoms, = Eon — Es, _é’_m_"_ (XXV.1)

ra TeHr Ba Gy KOHUEHTPaLHOH KyTOJaHHLIHH ndonanafiiu.

KoHueHTpauusiiapHUHr (GapKh 3pHUTMa HYHAATH 3JIEKTPORHHHT
CHPTHIa NEKTPOAHTHUHT AUPDY3HUS OKHMHHH j, ,, KeATHPUG YHKapa-
MM Ba JleMaK, 3apsUIaDHHWT Taluauumu KysaTuaaiu. Perteporen
xuHeTHka teHrnamacura (XXII1.9) yxwaw Gyaran Ky#uaari TeHraa-
MaHH €3aMu3: :

/

_nF-L—)- (co—e,) =nF2 co(x—cl/co)_ﬁmco(l —aleg)  (XXV.2)

in.sn.

‘CTaunonap XojaTaa 3apAACH3NTaHH W TOKAHHHT 3HWIHTH 3apAACH3-

_ JaHAéTraH MOHJMaPHHHT AHGOQY3HOH OKHMHIA TeHT.

Arap 3apsacH3naHuil Te3JHrH kKarra Oyica, y xonga OyTyH
Kapa€HHH AHPPy3us JHMHTAANAK. ¢1=0 6Yyaranaa, abHu Aupdysus
Tydaitan Tawub yTHAAETraH XaMMa KaTHOHJAAPHHHI 3apAACH3JaHHII
IMAPTHAA j, ,, YerapaBuit KHAMAT KabyJ KHAAIH j, 5 ser. = Ban. Co- DY
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myHoca6aThu (XXV.2) tenrnamara KYHHO, j, 51/jn sa gor.= (1 —c1/C0)
HH Ba O6yHAaH
cfco= (-l’-in. 3n./jn. EYS qer.) (XXV3)
HH OJlaMH3. - -
(XXV.1l) Ba (XXV.3) TeHraamanapaax

RT L g
Nxoun. = ;F lﬂ(l_]g‘w/lg. an.'ler.)'

3KAHJAUTH KeJHO uHKaju.

KyT61aHTHPYBYH TOK 3HWIHMTHHH OeNruaalinMH3 MyMKHH. j, ., <C
< jas1uer. OYATAHH ca6aGi, KOHLUEHTPAUHOH KyTGJaHHLI MaHbHH
6ynanu: ‘

in. 9n./jn. snver. I aa 1o —> — 00.
Mo =f(jn.3n.) 6oFnaHULlL ]",L.,,,_,,er_ yuyH Xoc coxara 3sra Oyarad
KyT6aHHLI 3rpucH Guial udonananann (XXV.1-pacm).
#
XXV. {- pacu. Konuenrpaunou

KyrOnanwmaary  Kyréaawuum A
3rPHCH.

£

By GoraaHuIUHH aHMKJall YYyH Y4 O3JeKTPOMIH sAYeHKalaH
doiiganannnany  (XXV.2- pacm). Sluefikaparn GHTTAa 3PMUTMaHHHT
y3ura Tekwwupuiaérrad (kaTof) Ba €paaMud (aHon) 3JeKTpoaJap
TYLIMPHATAH. YUHHUM 3AEKTPOA cHdaTnia Kyr6laHMaHIuraH HopMmad
KaJioMeJib 3JeKTpoau (H. K. 3.) xu3Mart Kudaau (154- 6et). Yuu 6eBo-
CHTa 3pUTMara TyLIMPULLI EKH sYeHKAHHHT éHUra >KOHIaLITHPHIL MYMKHH,
JIEKHH MKKaJ1a Xouiia XaM JIyrruH Kanuaisipu Gu/an TaMoM 6Yaaérray

o

4 e
&
3 N\
/ ™~z

XXV. 2- pacx. MoreHuuomerp €paamuaa yd4 3JeKTPOAJIH sueHKagar# yauallNapHHHT
cXxemacnu:

@ — aKKyMyJsTop; ¢ — 0 — 6 CHPNaHyBuH KOHTAKTIM Ky4nauumaapuu 6yaysuu; 8 —
. KaJHT. .

1 — TexwupHAaETran anekTpon; 2—/-2-6 3awHpAary EPAaMUA 3MEKTPOL; § — CONMINTHPYBYH 3M€KTPod (H.K.9.);
4—1-3-4-3aHXKHPAATH NOTeHUHOMETP; § — amnepMeTp; 6 — KyTONaHTHPYBYH MOCAaMa.
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3MEKTPOTUTHK KYNPUK TeKIIMPUAAETraH /1€KTPOAra 3u4 KUIHG CUKHG
Ky#inaran 6Vauum kepak. XXV.2- pacMmaa H. K. 3. pakar 6esrunanraH,
XXV.7- pacMaa 3ca TacBHpJaHTaH.

Tekwupunaérrad Ba €paaMuyd 3JeKTPOAJAp KyWIaHHWHH TakK-
CHMJIOBUMTA YyJaHraH; yJjaplaH YTaérraH TOK eTapju HAapaxaja
ce3THpJMKKa 3ra 6yaraH amnepmerp 6uJjaH yadaHanu. H. k. 3. 6unan
TEKILHPHAAETTaH 3JeKTPOA opacuAaru MnoTeHUHa jaap ¢apKUHH
3/JeKTPOIH3 BaKTHIAa IOKOPH OMJHK [OTEHUHOMETP €KH BaKyyMJH
(coHsin) BobTMeTp €paaMuaa YadaHanu.

Tok KyuuHHHr 3pHTMara Tg( HPHJTaH KaTOA CHpTHra HUC6aTH
OpKaJii TOK 3UUJHTH TonHaaaH. Xap GHP TOK 3HYJIHIHAATH KOHLEHTpa-
HHOH KyTO/JaHHII KYHUAArura TeHr:

'_Emys Eyml E(H. k.3.) [Euya. - E(HA K. a.)] .

Nkonu. == Ey.nuaurau

(XXV 4) TeHr.naMara ]A ELS '—]A 3. yer. [l _exp(nanouu /RT)] Kyp”'

HHWHH GepHIl MYMKHH.

Nows, MABPHOCH KHUXaTHAAH MaHGu# 6yAraHM yuyH, y KaH4aiaHk
Katra O6yJjca, 3KCMOHeHTa IUyHYAJHK HOIra SIKHH Gyiaad, Kasc
uuugard udopa 3ca, 6upra sKuHAawaad. YerapaBuii Kuiimatia

{nsa. = [ snuer » ABHH Nyguy ——> — 00. j, ,; KHAMaTHH aillaHyBuYM

JIUCK ycyJaMiaa aHHKJall Makcaiara MyBopukanp (XXIII.3- 6ynumra
KapaHr). ByHaa JIyrruH' KanuaIApHHH WJIoXH OGopuda AHCKHHHT
ypracura kearupujand. KoHUEHTpalMOH KyTOG/daHHIL aHOANA XaM
conup Gynaau, aMMo GU3 yhu ypraHMaiimus.

.|||

{9'1_‘
—=)

XXV. 3- pacu. ToreHupnocrar €paamMmaa yd 3NeXTPOAAH AueHKaaarn JauamaapHuKr
cXxeMacH: ‘

N —]

I1 — ToK 6unaH TabMUHAOBYYM 60K; ¥ — KyualTHpruy; GearuaoBunaap: V — Gepua-
rad Kyurauwuinn; 1—3 opacuaaru norennmaniaap dapkusu E; A — ToK Kydnhu.

dneKTPoANH suelikara ynaHuuwAap Kypcatuarad. Bepuaran V kyusawnuiga y3-ysudan
J Tox xocun 6yaaau, 1 pa 3 37eKTpoAapHHHT NoTeHLHaiapn opacuiary E ¢apk V ra
TeHr 6yau6 wkonaau. CrauHoHap Xodataa V Kyunawum opKajau Gepuirad 3apsiaia-
HHIU — 3aPAACH3NAHK W Te3JTHTHHH NMOTEHUHOCTAT yw1a6 Koualu.
MMoteHunaanap papkuuu E Bakyymau BoabTMeTp €pAaMHIAA XaM Ya4aHalH.

KoHueHTpaunoH KyTOJaHHUIHH NOTEHUHOCTAT €pAaMHIa XaM
yprammaun (XXV.3- pacm), ynna xamma yauoB acGobnapu y3una
ypHaTuaraH Gynanmu.
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XXV.2. YTA KYWIAHHUII

3apaacu3naHull TYFpu snemenTap akt (XVII1.2- 6ymumura Kapaur) pa Honnanu i
Teckapu G6ynran Gup sAeKTPOAHWHT y3uaa Gopysuu (XXV.4-pacM) z=n mapThaard
peakiusi GoCKHUHHU KYpub YuKaMmua:

A** fze > DBa D> A’ fze

Bupunun peaxkunsanu TYFpus (KaToANH), MKKHHUMCHHH 3Ca TecKapu (aHOLJH)
peaKuusi ne6 aTahmus.

Mysosanat xonatuaaru TYFpu (——) Ba Teckapu (-«——) peaKUMANaPHHHT TOK
3uyurn Guaal nronasanrat Te3nMKAapy 6up-6HpHra Ba aiMallHHUL TOKHIa TEHT: j==
== j =jo; MyBO3aHAT XONaTHAA 3JEKTPOJ MOTEHUHAMH gy uyp 2 TeHT (HepucTuuur
3J1eKTPOA NoTeHUKa H GujaH aamawTapmanr, 147- 6erra KapaHur). Arap tawiku MaH6a
Ky4.1aHHIIHE TaKCHMJIOBYH (XXV.2- pacM) éEpaamMuia 3NEKTPOATA 3JIEKTPOHIAPHH
KeATHpu6 EKH YHAAH Y30KAaWTHPHOG anekTpodnH KyTOraHTUPCAK, YHAa MyBo3aHaT
Gysunaan. DAeKTpon NOTEHUHANHHUHT CWDKHWHM Coagp OyAgiu Ba  peaKUMsIHHHF
yAYaHUIM MYMKMH G§Jaran Toku naiao 6ynagu j=j— j (j=1j—ij j uona xam Tenr
xykykauanp). Taulkapuaad 3apsaiaHaérraH 1eKTpoA HOHAaPHHHT eabMroibll Tauiku
KaBaTHHUHT - Yerapacuaaru OoOlLNaHFMY XONaTA2H OXHPrH XonaT — MeTaJira Kapa6
XapaKaT KHAHIIMTA KapUIHIHK KypcatHmiy éxku €paaM GepHliH MyMKuH Gyaran
MaHJOHHH XOCHJI KHAAIH.

Madgon

PeakuusiHuHr 60pHLUHHN TOTEHUH- + ‘@@
an 3rpy HdosanainM, yHuHr xap 6up
HYKTacH CHCTeMaHuHr yuwby kougpury-  +
pauusicupard 3Heprusichid _udona-
JAaian. XaMma 3apsiAfaHrad 3appava- + @ +
nap (3/1eKTpoHIAp Ba HOHIAp) HEPrH- @
SICH  KHMEBuH ' Kyunap Ba 31€KTP  gmpgarussomuws
MallaoHH TabcupHia Y3rapaad Ba Oy
3/1IeKTPOKHMEBHH peakUHs MoTeHUHA/H
TYCHFHHUHT KuMEBHH peakuusHuur  XXV. 4- pacsx. 3apagcH3naHul — noHaaHuIu-
noTeHUHAN TYCHFUAAH (papmauumunu HHHI CXeMaCH.
aHHKNaRAH. :

TyFpn peakuusina (3apsacH3naHMIl) KaTHOH MaiAoH AYHAAMLIATA Kapli¥ NOTeH-
UMaa TYCHK 4YKKHCHAaH YTl HIuuHY Gaxapaau (XXV.4 sa XXV.5- pacmaap).

AC Macodanaru xamma umt E — | HyKraJsap opachaaru A= Sq)’=q>3,, ra TeHr

6yaraH MoTeHUHAJNHUHT Y3rapuliyd GH/aH aHHK/aHaAH; 6y Hw zFg,, ra teur. Ammo AB
Macodajaru 6y HIIHHHT 10TeHLHAA TYCHK YYKKHCHTa KyTapqumra KaBo6 GepyB4u Gup
KHCMHIHHA axaMmusitra sra. By #fnna noTteHUHanHuur Y3rapuluy, akTakauk, ag,,(0<<
<a< 1) ra,uw sca zFag,, ra Teur. lllynaa# kuau6 e« =DA/DE=AB/BC (y4bypuak-
Ka yXilals). g KaTTalHK TallHIl Ko3(P@HIHEHTH, WYHHHIIEK CHMMeTPUA daKTopH el
XaM aTtanagd (6y HOM 3apsilHMHT TAlUMJHIUHHM KBaHT-MeXaHHK HYKTau Ha3apulaH
KYpHO unmKuiu oKubaTula Kean6 uuKalM). ap (KaToANHM) Ba o, (aHOLJM) TallMIL
Kosbduuuentaapy dapKiaHad. DieMeHTap akTAa ar+a.=! Ba ar=o,-

DHAM aKTHBNALITHPUATAH KOMTINeKe (261-6eT) HasapusicuaaH pofirananamus. by

Ha3apHAra GMHOAH 3/eMeHTap KHMEBHH peaKUHsHUHT Te3NHK KOHCTAHTACH Kydnaarura
TeHT [(XVII 28) Teuraamal: .

- kT exp(—AGP¥/RT), - (XXV.5)

KKHM

6y epla AG"4f — peareHT/IapDHMHT aKTHBRAWraH Xonatra YThuwmaard Tu66c
SHEPrHACHHHHI CTAHAApT Y3rapHiH. By 3Heprut Kumémuii peaKuuaHH aKTUBJAAHHUII
SHEPTUACHHH KypcaTaiH. . '
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XXV. 5- pacu. Kym kasatna 3apan-
CH3NAHHUWHHHT CXEMACH.

A — FenbMronbi KaBaTHAA HUKK TO-

TEHUHANHHHT Y3rapHilu; a,AQ — Mail-

JIOH Ta'bCHPHAA HYKH NOTEHIHAJHHHF

yarapuwu; O E — 3apaacusnanaér-

raH KaTHOH . IOTEHUHAJ 3HEpPrHsICH-
HHHP §3rapHlin.

-

DneKTp MaHAOH XHCCACHHM XHCOGTa
ONraHAa 3eKTPOKHMEBHIA aKTHBJARHI

sueprasich AGK, =AGl¥ 4 2Fag,, ra
Tenr 6¥nanu. Juau (XXV.5) Huur §puura

| TYFPH 3/IEKTPOKHMEBUA peaKUHAHHHI Te3-
JIHK KOHCTAHTACHHH KyHmaaru:

Fope= ” 2T exp [— (AGY¥ 4 2Fa,g,,) /RT] ©(XXV.6)

KypuHHIaa €3aMH3.
Tok suuanrn opkaau HdonaraHaam-
raH peakilHsl TE3/IHTH I_k «2Fc r+2 T TeHr, 6y epaa ka,m— moTeHUHaa  TYcHK

OpKaJIH YTHII 4aCTOTacH, e~ P aKuenTop KOHUEHTPALMACH, MoAb/cu’.

By epra (XXV.6) man %, munr kniiMmaTHHH K§iub,

- kT

j=2zFc ., — 7 exp[— (AGY¥ —2Fa,q,,) /RT)
8KH

_f=chA,+-EK,,Mexp (—zFa,p,,/RT) (XXV.7)
HH OJIaMH3.

IMorennuanHuAr cH/KRIH €KH §Ta KyWwIavHIWIHH v GHJaH 6enrunaﬁuu3 Pan=
=@o. uye. -+ T IKAHIMTH TYUWIYHAPAH. (XXV.7) Tenrnamara n,, HHHI KHAMaTHHH
KHPHTHO, KyAHJIATHHH TOMaMu3:

i =chA,+ Ferun®XP (— 2F @y Pyyn/ RT) exp (— zfakn/RT) (XXV.8)
AnMauMHHIL TOKH 3HWIHTH (7 =0 Gyaranna)
i°=chAz+ Rlﬂﬂlexp (— ZF“*‘Pqu/RT) .

IHYHHHT YYYH:

J=igexp(—zFam/RT). ' (XXV.9)

Illynra moc paBuiiaa

j=igexp(zFa,n/RT). (XXV.10)

Honnanuw peakuusacHia afiMaulnHAIL TOKUTE ¢y Kynal’nupysuu KHPaJH, JeKHH Oy
KaTTHK XOJIaTAard JOHOPHHHT KOHUEHTPALHACH, LWIYHHHT YUYH YHH §3rapmac KaTTa/uk
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-
cudaTHAa Te3MHK KOHCTAHTACHTA Ry, KHPHTHII MYMKHH (arap TeHrJ1aMara aKTHBJHK-
Jap KHpHTHACA, YHIa ap=1).

Ilynnaft KHAKG, 3apAACH3NAHHL — HOHJIAHHIL Te3JIHTH

j=jo{lexp(—zFaum/RT)|—[exp(zFam/RT)}} (XXV.11)

TeHrnama OunadH udonananaan. By rtenwrmama kynpok doabMep Tenrnamacu ne6
aTaJHUINTa KapamacaaH, yHu PpyMkuH-PonbMep TeHrilaMacH el TYFPHPOK GYianu.

By TeHrnaMa 3apsiACH3JIaHHII-HOHAAHWII KHHETHKACHHHHI aCOCHH TeHrJlaMacH
XHCOGJJaHalH.

Yra KyuJaHMIUHHHC KYnafiHlM TYFPH Ba TeCKapH DeaKUMAHMHI TOKMHH KeCKHH
. KynafitupaaH. AATalJIHK, TYFPH PeakuHsiHHHT §Ta KywlaHHWH n==—0,120 4B, 2=
=1 Ba ax=1/2; yuaa j~ exp (96500-1/2-120) /(8,314 -298) =exp2,34 2 10.
Xyaau wy wapontaapaa j=0,1.
Arap ¥1a kyunanuw +60 #8 aan kyn 6yica, ynaa OpymkuH-OoibMep TeHIIaMacH-

Aa KaBC Huuaard y €k 6y ab3o 3bTHGOpra OMHHMARAH. ¥ Xo4a 3apsaaCH3/iaHHIL
TOKHHHHT H(oaacH \

j=joexp(—2Fasm/RT).
KYPHHHLIHK onajfd, GyHnaH z=1 yuyH:

._ _RT RT
M __akF In /0+——1r1], (XXV.12)

n=a-+blgj. (XXV.13)

(XXV.13) tenraama Tatpenb TOMOHHAAH 3MIMPHK YCYJJa TONWAraH Ba YHHHI HOMH
GusiaH aTadaraH.

IOkopuna adfTuaraunzex, @,,— ya14a6 GyamaifiauraH KaTTaJdHK, aMMO Y
HepucTHuHr yodaw mMymMkue G6yarau E qdreﬂuuanu 6u.naH 6orank (XIL.5- 6yanmura
KapaHr). LUyHuHr y4yn yTa KyuJaHHUIHH - Mya. afHPMACH KYPHHHIIHAA
udonasaur MyMKHH. = f(j) Gornanuin XX‘?G a- pacMAa ’fad)enb 6yfinua GoFNaHHLI
aca, XXV.6, 6- pacMaa KypcaTHAraH.

Kearupuaran srpunap lgy1‘6/1auulu Jzpurapu peRMaany. Y.'lap NoTeHIHOMeTP,
BaKyyMJIH BOLTMETP €KH MOTEHUHOCTAT EPAAMHUIA Y4 MEKTPOAJH sivefikaAa yauawuiap
OPKaJK OIHHAAH. 3PAACHINAHHI-HOHNAHNII CGOCKHSHHHHI JHMHTIOBYH IKAHJIHIHHH
HCOOTNAMIHWHT Kepakaury y3-y3uaaH MabiayM. KyrGaannm yauamnapuaaH 3apsiacHs-
JaHHWHAHT XaMMa AeKTPOKHMEBHA KHHETHK MapaMeTp/apH, a, 8, a; Ba 3J€KTPOKHME-
BHA TE3/IMK KOHCTaHTacH R, TONMHJAAH.

XKyna te3 Gopysun 3JeKTPOKHMEBHI PeaKIHANAPHUHT Te3JHK KOHCTaHTaJlapHHH
aHHKJAWl YYyH ' penakcallMoH yavauwapial QoiAaaHHNany. Ynap 31eKTPOIRHHHI
NOTEHLHANH EKH TOKHHU KECKHH Y3rapTHpuil GuiaH CHCTEMAHHHT MYBO3aHAT XONaTHAAH
HeT/IaHH A AAH KeflHH TOK 3HHAMCH €KH HOTeHUHAJHHHT KHCKAa BaKT OpaJjHruia
(10=5—10~"* ¢) nacafiummHK Ky3aTulira acociaHrad. Bynaai xoanapaa peakuusiau
anddysns MUMATAAALM, WYHHHT YUYH PENAKCAlHOH yCyAJap 3apsACH3JaHHII-HOH/A-
HHIHHHT KAHETHKACH XaKHAa MabayMmoraap GepMaitan. Yauanumwmu MymkuH Gyaran
TE3NHK KOHCTajTanapH Macca TaUlHII KOHCTAHTAJapUHHHF ¥a4oB OHpJIHIHra 3ra

Ba 10=2—10~* cM/c uerapacupa Gynaan. .

XXV.3. BOLOPOAHHHT A)XPAJIUB YUKHUIIKHIATH YTA
KYYWIAHHIIHY TEKWIHUPUII

TUAPOKCOHHHA HOHJIAPUHHHT .3AP$|11CH3JIAH HUH

Kynruua ty3, Kucjaora Ba HLIKOPAaPHUHT CyBJAard 3pUTMaJjlapHHH
HHEPT 3JeKkTpoaiap (MacajaH, MJaTHHa) EplaMHuia 3JeKTPOIH3ra
yupaTcak, CyBHHHI TNapya/laHHII peaKUWsACH KaTOAAa BOAOpOA Ba
aHOM/AA KHCAOPOMAHHHT aXpaan6 yuKuiuy 6unan conup 6yaanu. Jlekuu
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CYBHHHI NapyajaHuIUMHA KaHTap BONOPOL — KHCJAODOMJIH 3JIEMEeHT-
HiHr IDKOK ngaw awua karra 6yaraH noreHuudaanap ¢dapkuaa
6oiliaHaas. LLlyHHHr y4yH KaTolla BONOPOJAHHHT aXKPAaJHIUH KaTox
MOTeHUHaNH BOAOPOA 3/EKTPOAMHHHI MyBO3aHAT MOTeHUHANHAAH
KaTTapok Manbuii KuiiMaTra eTraHfardHa Gouniapanu. Pakar wy
noTeHUHaNdarHHa Cce3WJapad ToK Maigo 6yaub, y KydJaHHIU
OLIHPHJ/ITAHAA Kynaiin6 Gopanu (XXV.6, a- pacmra xapaur). Lllyura
yXwaw xogucanap afpuM MeTalJapHHHT KaToAda axpaJuub
UHKMLIKMAAZ, KHCAOPOI, X10p Ba GollKa rasjapHHHI aHOLAA axpasnub
YHKHWHAA Ky3aTWlaid. DyHla aHOMHHHT MOTEHUHAJH MyBOSaHAT
noTeHUHaNnAaH KaTTapok Mmyc6ar KHAMaTHH Kaby/a KHJIalH.

a 6
/ . H
.az..
RT/dgF
£ e -t 9 RT/axF '

Epyt Esn |
|
a2t :
' |

) !@” t 1 /(‘rl

v e

XXV. 6- pacu. Kyr6aannw srpuaapu:

-3
G Afem?).
a — j — E xoopannatanapuna; 6 — lgj —n KoopauHaTasapuaa.

HonnapHuHr y3jlyKcH3 3apsacu3faHdiin  GollllaHaéTraHaard
noreHnyaJsaap Gapku napyajaHHIl KYWIaHHIIH Ba 3J€KTPONJAPHHHT
NOTeHLHAJNAPH 3Ca 3apAOCU3AQHULL noTeHyuarrapu Aelnnany.
AnekTpol peaKLUHACHHHHT MabjyM Te3JHK OHJIaH GOpHIIH yUYH 3apyp
6y/araH noTeHUHAJHHHr MyBO3aHAT KHAMaTHAAaH CHJXKHUIMra yra
KyWIaHuil 1) AedUAaaH.

DNeKTPOKMMEBHH KOPXOHA/Nap TeXHOIOTHsCHAA yra KYUYJaHHII
doitganu 6yauwn XaM, 3apap eTKa3Hiny XaM MyMKHH. MacaJaH, CyBHH
3jIeKTPpoiiM3ra y4ypaTH6 (MWKOp 3IPHTMAsiapuHM) BOLOPOL OIHLIAA
KaToAAArd yTa KywlaHHUI 3J1eKTP TOKHHHHT Gedoitna capdaanuinura
o6 Kenaan. Arap TeXHONTOTHK >KapaéHHMHI MAKCaaH MeTaJslJIHH
axpaTti6 unkapuwr 6yjaca, aMMo OHpP BAKTHHHT Y3HAA BOLOPOLHHHF
axpaJiillly XaM Ky3aTHjca, y X@/Ja BOLOPOLHUHT YTa Ky4JaHHLIH
doitnannaup, YyHKH Yy  BOAOPOAHHHI  a)xpajiub  YHKHIUHMHH
KHHWHMAWTHPUO, ywo6y KapaéHHHHT Gopuumra 6edoiina capo
6ynaérraH 3HeprHsl MHKIOPHHH KaMaiTHpaau. MacanaH, kaJja#
KOMIIEKC ~Ty3/JapHHMHT HUIKODHA 3DHTMa/lapHHH  3JEKTPOIH3ra
yupaTrasja Karoina KaJa# HoHJapd 3Mac, 6a/Ku BOLOPOJ HOHJIADH
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3apAACH3JIaHHIIM KepaK, YYHKH BOAOPOL 3JEKTPOAMHHHI MyBO3aHAT
NoTeHllHand KaJdalHHKHAAaH KHUHKPOK MaH(HA KuiiMaTra 3ra
6ynaan. AMMO THADOKCOHHI HOHJapH KaJaliga KaTTapok yTa
Ky4aHull GuJaH, s’bHH KaJaWHUHT MOTEHLUHAJMAAH aHUa MaHPHHAPOK
noTeHUHanana  3apsiacusnaHaau.  WlyHuHr  yuyH  3jleKTpodiu3
6opaétranaa spuTMajaH KaJjai axpanaiH.

Kuciaoraan Myxutra sra 6yaradH cyBJad 3puTMajapia Bodopold
MOH/IaDUHMHI 3apAIACH3JaHMLIM Kyfudard peakuusaap Gyiuua
6opaiu:

2H;0* 4 2e —— H242H:0 ) (@)

2HA 4 2e —— Ha+2A (6)

(6) peakuusiia BOLOPOA AHCCOLUHJAHMAraH KHCJAOTalaH OJIHHAIH
(MatanaH, KYMHP KUCJIOTACHHAHT CHMOO KaTOAHAATH 3/1eKTPOIH3HAA).

HMiukopuit MyxuT 6yJraH CyBJH 3pHUTMaJapiaa

2H,0+42¢~ —— H;4+20H™ (8)
peakuusick 6opanu.

MyBo3aHat noreHUHaJuAaH aH4a KaTTa YeTJaHHLLIAD (>60 #B)
6ynaauran  coxaga yra  kywlaHiw  Tadenb  TeHrnamacu
(XXV.13) Gunan anuk nomananaii, a Ba 8 KoappHLHEHTIapHH
(BonbTaiapaa) taxpuOaJiapaaH aHuKJaHagu (j=1 6yaranna a=m;
B=An/Algi}y. a,=0,5 (323- 6et) Ba 298 K na 8 Huur Kuiimatu
2,303 RT/0,5F~0,12 ra renr.

Boaopon akpaiu6 YHKHIIMAA @ HHHT KHAMAaTH KeHr uerapaja
ysrapaas — Pt na 0,1 B nau Hg na 1,6 B raua; 8 KosppnuuenTH
KHCJIOTAJIH 3pUTMajapia NjaTHHajgaH Ba HIIKOPHH 3pHTMajapia
cuMoGiaH TaluKapH, Aesipiin XamMma Metajnapaa 0,12 ra akuH. b=
~0,12 6ysnran xaMmma mMeTaJ1ap I0KOPH yTa KywiaHuuira sra 6yaaau.

Cumob6aa a Ba 6 KO3p(hHUHEHTIAPH TOK SHUJIMTHHUHT KeHr
coxacHaa Yy3rapMmaiiau, KYPFOLIMHAA j HHHT MabiyM Oup KHAMaThAa
a HUHT Y3rapuiuy coaup 6yJnand, TeKHC NIaTHHAAA 3Ca @ XaM, 8 XaM
yarapaau, 6ydaa 8 HWHr Kuilmatu 0,03 nman 0,12 raua y3rapuium
MYMKHH. .

MoHokpucTaMnapia a Ko3(P(PHUHEHTH KPHCTaJdJd KHPPAHHHT
uHiekcHra Gornuk. OpgaTaa MeTaMJHHHT CHPTH  MHKPOCKOIHK
MOHOKDHCTAJIJIAPHHHI TYPJIH KHpPpaJapHAaH TallKHA TONTaH. YHAa
a — TypJli MOHOKPHCTA/Ll KHPpa/lapH CHPTAArH MHKAOpHra GOF/IK
6yiran ypraya KaTTajuk. CHpTHH OKCHIJIapAaH To3anaéTraHna €ku
YHHHI 3WWIMTAHH KaMmaiiTHpaérraHia a Kamasiju. JpuTMaza CHpTra
agcop6unaHyBYH MOARAJAPHHHT GYJHIUKM a HHHT KuHMATHra Ta'bCHP
KHJIaJIM. @ HUHT KHEMATHHH Ha3apyil XHcob/all aMaJra olMpHaMaraH.

Boaopon noHnapu 3apAacH3/aHH WIHHHHT KeJTHPHJITaH peakuHsaaa-
pu 6up Heua Gockuuaa coaup Gyaanu:

1. Karonra rupOKCOHHI HOHMAPHHHHT (3JeKTp éplaMHAa Talllkll,
ABbHH Murpauus Ba AHQOY3Hs) EKH CyB MoJeKyJaJapHHHHT
(an¢pdy3us) KeATHPHJHLIH.

Il. KaTtox cuprHra aacop6unaHrad BoAOPOA aTOMJ2PHHHHT XOCHJ
6yuiy Gunan 6opaanraH Boaop Ol HOHISPHHUHT 3aPAACH3NAHHLIN:
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H30+ +e e Hzinc +H20‘
H:0+e — H,, +OH™

HA+e—H,,.+A~

II1. ApcopbusianraH BOLOPOAHH KaToj CHPTHAAH Y3OKJailITHPHIL.
Y Typau éyanap 6ujaH GOpHILH MYyMKHH:

a) aacopGuiaHraH aTOMJapHHUHT MeTaJJl CHPTHAA MoVleKyJaJjapra
peKkoMOHHaUHAJAHHILH Ba  yJapHHHr  AecopbuUHACH
H,,.+Hye —> Hp ope — Hy;  MeTann karomu 6y KapaéHHHHT
KaTaJH3aTopH GYAHO XH3MaT KWJalH;

6) KaTOAHHHT CHPTHAAH 030X BOLOPOA aTOMJIAaPHHHHI OyF/aHHLIH
(3muccusich) H,,c —H, wynnan cyur Bonopoa sKHHHAATH CYIOKJIHK
Xa)XMHIa  aTOMJApHMHI  peKoMOHHalsick  cogHp  Gynanm
H+4+H-—— Hy

B) THAPOKCOHHH HWOQHJIAPHHMHT €KH CyB MOJeKyJaJapHHHHT
6eBocuTa- aAcopOHJIaHTaH BOAOPOM, aTOMJAAPHAA 3apAACH3JIaHHIIHAAH
nbopat 6yAraH 3jeKTpOKUMEBHI AecopOnus

H,pc +HsO" e — Hy+ H0
H,, +H20+4+e — Ho 4 OH™

IV. KaToaHHHr CHPTHAA €KH YHHHT SAKMHMAA Ta3CHMOH BOAOPOH
nydaK4aJapHHHUHT XOCHJ 6VJHIIM Ba yJapHHHT IOKOPHra KYTapHJH-
i1, bHH BOILOPOAHHHT ra3 ¢)asacura oiiub KeTHJ/HILH.

BupnHun Gockud HucO6aTaH Te3 coaup 6Vaaau: KuCJIOTaJH.
3puTMaJjapia KaTOR CHPTHHHHT SIKHHHIAA THAPOKCOHHH HOHJApH,
HIIKOPDHH 3pHTMaJjapia 3ca — CyB MoJeKyJaJapu J04MO eTapJiH
6ynanu.

Typrurun GockW4 (akaT Kyuid aAcopOHIOBYH MeTajaapia,
MacaJaH, IWaTHHaJlaHraH MJiaTHHajaa, ceKuH yraaun. LlUynpa# Ku/KG,
6YyTYH Xapa€HHHHI Te3JIMTH 3apsiACH3JaHHII Te3/JHrH (MKKHHYH
60cKu4) Ba BOAOPOAHH Y3OKJAWTHPHIN (yUYHHUH 60CKHY) OpacHAarH
myHocabat 6usaH GelrusaHagd. -

Arap aroMap BOAOPOA KATOAHMHI CHpPTHTa Kyn MHKIOpAA
agcopbunaHca, y Xo14a YHHHT aXpasub UMKHIIH Y30KJaLUTHPHUI
Te3JHrH OHJaH, aKC Xoa4a 3ca 3apsiiCH3JaHHLI Te3JHrH Oujax
aHHKJaHaad. , _

IOxopun §yra/ Kyuiaanuwra sra 6yaran Meraanapaa (b=

=0,12) KapaéHHHHT Te3JHTH 3apAACH3JaHHII Te3JMrH OHJlaH
yerapaJjlaHaj® Ba MeTa/sl CHPTHAArd peKoMOMHALHAJaH CYHT
BOLOPOAHUHT Y30KJIaWTHPUAXLIK cogup 6yaamu (111 a mexaHu3mu
6yiuua). Kuudk yTa KyulaHHLUIM MeTaJslapAa, s’bHH KHUHK b Japla,
Kapa€HHMHI Te3/IHIHHH y30KJaaiUTHpHil 60CKHYH Oenrunaiiy.
" Tenrnamanu KenTHpHO UMKADHAMLIMHHHT MabHocH OyiHda,
Tadeab TeHramacH (akaT 3apsAACH3JAHHII AKTHlA TerHILJIH
SKAHJHTHHH Tabkuana6 yramu3. [lnatnHaga b Ko3pOULHEHTHHHUHT
3"3rapuum (jokopura KapaHr), TOK S3HUYIHIHHUHT KaHJIaHIKp
KuiiMaTHia BOLOPOA a)xpaJm6 YHKHIUM MEeXaHH3MHHHHT Y3raprasj-
THHM Kypcartajy. v
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HHHHr GaXKapHJaHilH

BoaoponHuHr yTa KyyIaHUIWKHA KYPFOIUHH, MHC, HHKeJb, KOGaJbT
Ba 6GowKka saexktpomiapaa HeSO, vudr 0,5 m sputmacuaa yadananu.
HMuwnnnr makcaau — Tadenb TeHridaMacuaardi a Ba 8 Ko(h@Hiu-
€HTJIapHH AaHHKJaW, TalWHll Ko3p@HUHEHTH Ba ajMallMHHLI TOKHHH
xuc§6.na6 YHKapuLl.

nYallllapHy  MOTeHUH OMeTp (XXV.2- pacM) €xu NOTEHUHOCTAT
[1—5827 M Ba COH KypcaTKHU/IH BaKyyMJu BOJNbIMET I —
1413 (XXV.3- pacM) épaamuaa y4 S/EKTPOAJIH siuelikana oJIHG
6opuaanu. )

Hw taptu6éu. 1. LlunuHAPCHMOH KaTOAHHHI CHPTH aHHKJAHalH:
S=nd?/4+ndl (d — nuamerpu, [— 3puTMara TYyLIKPHIAETTAH
KHCMHHHMHT Y3YHJUTH; Y3YHAMKHH YJauall aHHKJAUrH =1 MMm).

2. Bepuaras 3uusnukaap 6yiduua TOK Kyu/aapH XucobaaHalH.

3. Karoa kyTup Koro3 6ujaH saTHparyHda To3aJjJaHalH.

4. Sluefika Kuciora GuJaaH TYALMpHJIALL. DpUTMara TeKIIHpHIa-
érran (1) Ba KyTGaaHTHpPYBYH (2) 3aeKTpoasap TyLIHPUJIAIH.
KaToara 3/eKTPOVIHTHK KYNPHKHHHT y4H KeITHpHIaau (H. K. 3. Myc6ar).

5. Kypuama #urunagu (XXV.7- pacm).

6. Tonwuuprkaa Kaila 3THAraH GOUIJIAHFHY TOK 3HYIHTHAA 1D MUH
JaBOMMAA 3eKTpouu3 oaub Gopunaad Ba Oy OW/aH KaTOA CHPTHAA
KepaK/aH XoJaaT sipaTHJalH.

7. Texkwupunaérrai BoAOPOA 3MEeKTPOAU Ba H.K.3. OPaCHAArH
SIOK yavanaau.

© 8. Kyrbaanuiisen yunpmaciaH TypuO, TOMHPHKKA OHHOAH TOK
3NUIUKJIAPH YpHaTHJAOH.

9. Tok 3uunaukaapuuuur 7—9 Ta kKuilmataapuaa E waunr
KuiiMaTaapy Yauvanaau. Has6arparu yauawapra yuiaHMaciaH
yrunanu, KefmHrd Kysatnwra [0—I15 ¢ cappaanaan (wowmacaaH
HILJIAll Kepak).

10. Xap 6Gup ™MeTaan OGuaaH yJjadauuwiap YTKasuil ydyH, Uiy
MeTaJjira MyJKajJaHraH MaXcyC CTaKaHAard KHCJIOTA 3puTMaJ1apu
niaatananu. (Apanawmrupu6 w6opmanr!)

_Xucob6or HamyHacH

Taxpuba xapopath .... °C Bonopon 3JleKTp0}1HHPlHl' MYyBO-
H3SO, sputmacu: m= 05 MOJIb/KT; 3aHAT MOTEHUHAJNH: Eg,, ,,ya
my=.533s=-. (VII urosa), . B; E(n.k.3.)=...
a.y==... (ypTaya HOH AKTHBJIHIHHH KaTOJ:UlarH y.ntlalu.llap
XUco6aalUHH KapaHr). Karon ynqamnapu d=... c™;
I=.. cM; S=... e’
Tox auwIUrH
Taxpuba TapTubu Tox xyuu, A Afor E¢ nuanran. B
1 0,003 3-10% 0,412
2 0,005 5-104 0,425

.. KATOAAATH §Ta KyWIaHHWapHH XucoGaalll.
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Taxpuba |j, A/cm2 1g/ | Eyny, B | Ex=E (u. K. 9.)— #~Eay. ;,yn.-EK, B
TapTHbu Eyry B
1 3-100% [-3,523 | 0,412 -

A6cu.uccanap yKu G6yHuua lgj, opaunatanap G6yAuya sca n JapHu KyHHG, KaTod
coxXacuaary yTa KywiaHHWILIap rpacuru Ty3uaand. I paduKHHHT TYFPH YH3HKIH KHCMH
6yinua Tadeab TeHrnaMacHHMHr a Ba 6 Kosdduuuentiapu rtomunand. Tawuw
KOSQMHUHEHTH p Ba AJMALIHHHII TOKMHHHT 3HWIHTH jo "XuCoOaaHamu. E=F[(j)
GOFNaHUIUHHHT STPHJIAPH TY3HJAH.

Tacoaudpuil XaTONHKAAaPHU aHHKJIAI.

1. TyFpu un3uKJIap YTKa3uAMIUM Kepak 6yJraH HyKraJjap, ogaTia
TYFpu uu3uKida aHWUK érmadad. UlysuHr ydys Taxpubanaru
racoquduit xaronapud 0,95 HIUIOHUIHAHK 3XTHMOWINTH OHJAH
CTATUCTHK HLULIOBra y4paTHIU MYyMKHH.

II. Counn BonbT™eTp O6usad uiaérraiaa E Huur Oupruna
KuiiMaTi y3JyKCH3 paBullifa ¥y3rapu6 TYDHLIHHH Ce3HIlk MyMKHH.
7—9 ta KuiiMaTiapud Gearuaaraspad cyur, xap 15—20 ¢ yrranna
KAaTOJIM BOJIbTMETP KYPCATHLIJAPH YCTHAA CTATHCTHK HUVIOB YTKa3u1ll
J03uM. Y Temnepatypara GOFAHK GY.aanu. ¢

XXV. 7- pacu. BoropoaHuHur yra-

KyuJaHHWHHY “Jagaw yuyH mya-

HKaNlaHraH y4 SJMeKTPOLJIH svelt-
KaHWHT TY3HAHILH.

AnexTpopnap:
1 — tekwnpunaérran; 2 — &paamun; 3 — Ka-

nomens; 4 — BOAOPOAHH KHPHTHIN €KH 4HKa-
puul yuyH Mymkannaurad salan afa.

BOROPOAHHHT AHOAJAM OKCHAJAHHIIHHHHI KyTOAauHml IrpHAapH

Yauaumnap sopopon okumuaa o6 Gopunaan (XXV.7- pacm). Kucaorans Myxutaa
HOMMP MeTaanap 3ekTpoa 6y/m6 xusmar kuaaau (Pt, Ay, Ir), HluKopuit MyxuTanapaa —
HHKeAb. AANaHYBYH AMCKAM SJEKTPOAra ra 6yaraH, KOHTAKT yuyyH Kypuima Guian
TABMHHAARIAH, Y4 JEKTPORIM AYeiiKafa KOHUEHTPAUMOH KyTOJAHHUIHMHT TabCHDH
KypuHan. HHKeNb 31eKTPOaH KHCAOTaNH MYXHTAA KYJIaHHATAHHAA HHKeb (aHOM ) HHHT
spuitn ce3uau6 Konaau. XXV.6 (6)- pacmaarn ka6H rpaduKknu Ty3nb KaTOAIH Ba
anopd Tagenb TYFpH UM3HKJIAPHHHHT KeCHLIraH HYKTacH 6¥HHYA jo Ba o TOMHAANH.

\

Mawxaap

1. Opymkuu-PonbMEpHHHF TEHrJIaMacH 3apsAACH3aHHIL-HOHAAHHII JKapaéHHHH
6up Gockuuan Ae6 Xxucobaa6 unkapuaran. JKapaéHHHHT OHD GOCKMUIH SMACHHTHHH
Taxkpubana KaHaai Kuau6 Xxucobra onull Kepak? /

2. Kucaora sputmacu pH unuHr yTa Kyunanuniura rabenpusn Tadesb TeHIIaMacura
KaHAal KHJAHG KMPHTHII MYMKHH?
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TABCHSA KHJIAHHAILMIAH ADABHETJIAP

Jasackun B. B., Terpud O. A. OcHOBH TeopeTHUYeCcKoil 31eKTPoXuMuH. M., Briciias
wkona, 1978, ¢. 177—179, 184—190.

Perrep K. dnekTpoxuMuueckas KHHeTHKA, [lep. c'uemeukoro. ITog pea. un.-Kopp.
AH CCCP 4. M. KonoruipkuHa, c. 579—588. )

XXV. 4. S3REKTPOM, PEAKUMAJAPHHHHT KHHETHKACHHH YPTAHHII

ONeKTpoA peakUHATAPHHUHT KHHETHKACHHHM KJAACCHK ycyajapia ypraHa€rraHia
HIUYH 3JeKTpornap cudaTHaa TOMYBUH CHMOG 3jekTpoau (T.c.3.) (nonﬂporpaqnlm
ycyAH) Ba afiaHyBYaH AMCKAH 3MeKTpon. (ailnaHyBuaH IHCK YCY/NH) 3HF Kym
HIWAATHAALH. .

Eg]—ﬁ—q
aq
]
X 1
1 e e e o — :
0 1
[//2 _ 0 ] £'/2 1 mB
1 Ly !
Q5 g6] 07 -EBx3)
X ]
= d
-1}
A 2

XXV. 8- pacsu. ToMyBuH CHMOQO 31€KTPORHHHUHT KyTGJAaHHIL CXEMACH:

A — snektpoa auefikacH; K — TOMYM SMeKTpoad; L — KyTONaHTHPYBUH 3/€KTpPod; B — cimoban peaepsyap;
— cHAXKYBYH E KOHTAKTIH KyuraHRWHK 6Yayeuu; G — raanBaHomeTp; AK — axkymynatop.

XXV. 9- pacu. Kyfunaru xoanap yuyH Kaitap nonsiporpaduk TYJAKuHAAp:

a — 3JIeKTP TabCHPHAArd KaTOMIM KaWTapujHl;, 6 — 3/1eKTP TabCHPHAArH aHOANH
KalTapu/iul; 6 — KyTO6CH3JIAHTHPTHUHUHT (AeNoNsPH3aTOP) OKCHIJIAHTAH Ba Kaiita-
PHJraH KYPHHHUIZPH TeKIWHPHAAETraH TYPDKyMAa 3/eKTPOIH3 onfujaH XaM 6op.

XXV. 10- pacs. Cd*™ HUHT 3/eKTp TabCHPHAATH KalTaPUAKII PeaKLUHSICH NoAAporpadux.
TYJIKHHUHHHT KYPHHHILH. .

Moasporpaduk ycya

1

OcoH KyT6aaHyB4aH, T03a Ba sIHTHAAHyBYaH CHPTra 3ra 6yiara T.C.3. fa AXLIH
Kafita Takpopaanysun [=f(F) Gornauuiinu srpunap oaunaan. lly Ttydadiau
T. C. 9. MEKTPOKHMEBHI )KapaéunapHu Ypranumra xylda spokmumup. T.c.3. (XXV.
8- pacm) uukuy aunametpu 0,05—0,1 mm 6yaras mua kanuaaspaas ubopar 6yauo6,
yHaaH cumo6 1—3 ¢ opaaurnaa TomMupaap XonaTthAaa okM6 Tymaan. Kamsansipruur
GolllKa y4ura WaaHr épraMHaa CHMoGAK pe3epByap ynaHaxu. Xap OHpP SHTHAAH XOCHA
. 6yaéTrad TOMYHAA TOK KyYH HOJ KuiiMaTAaH GepuiraH noteHuuanra Xaso6 GepyBun
MaKcuMaJ KuiiMaTra Kafap owu6 Gopamu. Tok Kyud nemndupaanrad (yprauva
KHAMATHH KYpcaTyBuH) raibBaHOMeTpAa YA4YaHajiH, Y Ky4wjaHHUira GOFJAHK pasBHUIAA
TOK KyYHMHMHI VpTava KHAMaTHHH KypcaTw6 Gopagu. AJIOXMAA TOMYHN3pAa TOK
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KYYHHHHT BakKT YTHIUM GHJIaH Y3rapulliu ypraua KHiMaT sSIKMHHAA $akat kuuHk opa-
JMKJaru Te6paHHULIAp OPKAJHTHHA KYPUHHO TypaaH.

Kyr6snauMaiiaural €paaMys s/leKTpoa.cupaTiia HKKHHYH Typ 3.neK1'p011 (KaJomeinb,
cuMo6 cyibdart) KyanaHuaanau. By ssektpoanap yuyu 371eKTpOn JKapaeHHHHHI Te3JNHK
KOHCTaHTacH ko katTa KuiiMaTaapra sra. [Tonsporpadusiia KyJInaHKIAIUIaH TOK KyUH
kuuuk (10~°—10—* A), &paaMuu 31eKTPOAHHHT CHPTH 3Ca CHMOG TOMYHCH CHDTHIAH
aH4a KaTTa 6yn1aan (ibHH CHMOG TOMUYHMCHIATH TOK 3HWIHIH EPAAMHH 3/IEKTPOMHHHT TOK
3uuauruan Kyn mapra Katra). LyHuHr yuys épaaMun 3J1eKTPOAHHHT KyTONaHHIUHHH
XHcoOra onmacaaH, Gepuarad XaMMa KyuJlaHHUl HIUYH EKTPOAHHHHT NMOTEHUHANHHH
yarapTupuiura capdlaHaiH, €pAaMuH SJEKTPOMHHHI NOTEHUMaJ X 3ca yarapmacaad
KoaadH, fe6 xucobGaaHca Gynaad. By xonaa é€paaMuu 3JeKTPOAAAH COMHLUTHDHLL
3NeKTpoay cudaTHRa QofijasaHHlll XaM MyMKHH.

Arap T. c. 3. HH LIy 3/IEKTPO/AA OKCHANZHHW €KH KaATPaKILTa KOLHP MOlla TyTraH
spHTMara Ko#alwTHpuica, OupoH OHp moTeduHanna (aXpaaWwil MoOTEHUHAVH)
3aHKHPJa 3/1eKTp TOKH Nak10 6ynanu. [Tonsporpaduk ycya GuiiaH oIHRIaH KyTGaanuil
SrpHCH KynuHua nonasaporpaduk TYAKHH Je6 aTananu. Honﬁporpadmx
TYAKHHAZD XXV.9- pacmparu  KypuHHwra sra Gyralu. Kaiirap, kakitmac Ba
KBa3ukahrap no.:mporpaq:ux QALCLENET G6ynanu. Arap Te3/MK KOHCTaHTaJapH KaTTa
6yaca (ko> 10" CM/C) yHaa kapaéH auddysus Guian TYAHK Genruaananu Ba Oy
Xoufaa noisiporpaduk TyJ'lKHH Kaittap neitunanu. Arap 3/1eKTPOJ KapaEHHHHHT TEAIHK
KOHCTaHTacH Ro<<5-10~° cm/c 6yaca, onnnrau no.:mporpa(pux TYAKHH KaATMac
6ynann. Arap Tesnk KOHCTaHTacH 2.10~2> ko>>5-10"5 cM/c opanuruna 6¥.1ca, ynaa
KapaHHM KYNuHYa KBasHKaWTap fe6 aTasaiH.

Jndpcdysuon ToK KyYHHHHT YerapaBuit yprayacH KyHHAarm KYpHHHIIAA
udonanaHagu: '

1P =0,627nFcD'/?m?/3"2 (XXV. 14)

By-ntonana /°— Tok Kyun, MKA; n — sieKrpon KapaéHuaa KaTHalyadTrasia
3/1eKTPOHAAP COHH; ¢-— KOHUEHTPALHA, MMOIb/JI; m ~ CUMOGHHHI OKHUI TE3/HIH, ,ue/(f'
{ — OKHLI AaBpH.

Oxuw tesnurunn 20—30 MHH HuMAa OKHG TyuwiraH cuMob MaccacH Gyinua
aHMKJaHalH. i

ToMUHHHHT JCHiuH GOlLIAHHLINAAH YHHHI Y3HJTYHHTa Kafap YTraH BaKTHHY, s'bHH
TOMHIU JaBPHAH ceKyHaoMep 6Yiuda anuKaanaan. Onataa 5— 10 Tomun xocua 6yaumra
yaArypraH BaKTHHW ya4a6, yHH TOM4YHJAap CoHHFa GyaAuHamM. DAeKTpold XKapa€Huuaa
KaTHAaWIAETraH 3JEKTPOHJAP COHH n HU KadTap TYJNKHHHHHF aHAJH3HAAH aHHKJIaca
6yaaan (6y XaKaa KyfAuAa Cy3 IOPHTHAAAHM).

Ilyuna# kuan6, uerapaBuil Aucddy3uoH ToK Kyuunu Yaua6, 3apaicH3naHaéTraH
3appavaHudr = audodysus  kodbdulmensTHHH  Xuco6aam  MyMkuH. HepHcTmumr
(XI1.15) renrnamacu acocupa.Ba (XXV. 3) tenrnama Gyiinua Kaiitap nonsiporpaduk
TYAKHH TEHIJIAMaCHHH OJNHII MYMKHH:

KaTol peakuusinapn ydyH

Ep=£) — Ry 1 ~ (XXV.15).

aHol peakUMsiNapH yyyH

D
E =g — Ry fa—t _ (XXV.16)

KyT6CH3/MaHTHPrUY (2eNONSPH3aTOP) HHHI OKCHAJAHIaH Ba KaHTapUJaraH KypuHHILAap -
TaAKHKOT KHJIHHAETraH .

117
Ea=rly — £l e (XXV.17)
).!
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CHCTEMaja 3JEKTPOIH3 oIAHAaH XaM MaBxyldl 6yiauw wapruaa (XXV.9- pacmra
KapaHr).

By tenraamanapaa If Ba If— KaTol Ba aHOANAPHHHT YerapasHii TOK Ky4aapH.

Monaporpaguk Tyakuun (XXV.15) Tenrnama 6uiaH udoAataHYBYH KaTol
Kapaéuuuu, -Macanan, Cd>t2e = Cd(Hg) peakunsicunn KypHOG 4HKAMH3.

Monsiporpadui TYNIKUHRAPHH aHAJH3 KHAHILAZ lg[l/(lf-l)]—E (XXV.10- pacm)
KOOpAMHATANapPHAAH dofiganannw Kyaaaaup. ' .
Arap l=l,?/2 6yaca, lg[l/(lf—l)]:O Ba El/2=E0 6ynaan. Ep, NoTeHiuuau

APHMTYIKMH NOTeHUHaan fefunaiu. Taxmuuuii TeHrnamaJjapian (XXV.15) —
(XXV.17) xypunniunya, KaiiTap xapaéHAary sIPUMTYAKHH MOTEHUHAJHHH CTaHAapT
MOTeHUHANITA TaXMUHAH TeHr Ae6 xucobaai Mymxun. Jlemak, E| o KyTGCH3IaHTHPIHY
y4yH KoHcranta Gyaamu. Arap (XXV.15) Tenraamara koucrantadapuuur 25°C naru

Ig[l/l,l:—-l] ngur E ra Goraukauru KypHHHWHKAA €3caK,

I
ig——— = —— (E,;p—E)

n
0,059 A

yHaa yuwby GoriaHHII TYFpH YH3HKRH Oepaldn Ba YHHHr Oypuak kKo3(pPuuneHTH
n/0,059 ra tenr Gyaanu.

* Ulyspait Kuan6, KafiTap peakuusnap yuyH

AE — 0,059
Igl/ (g —N] n
ls 1
bty 24
71 ‘
2
1 // 4
/
o 0 £ 7 -
///( Ef/z £
-7 /
ffon
2t 408

XXV.11- pacu. Kahtmac nonsiporpapuk TYAKHHHHHT KYPHHHIUN (EHUHT KHfiMaTH H.K.3.
ra Huc6aTaH TONMHJATaH).

XXV. 12- pacu. KBasukaiitap noasporpaduk TYIKHHHHHT KYPHHHLUH.

HHCOaT GUp BajeHT/IH HOHNAPHHMHT 3apsiicH3naHHuiKAa 58—60 #B HH, HKKH BaJEHTJH
uonnapaa 29—30 #B uu, yu BaseHT/IM HOHNapaa 19—20 4B HH TalIKHA KHMalH.
Ka#itap nonaporpaduk THIKuHAAH 3aPALCH3NAHMLLI-HOHNHMIL GOCKHYH XaKHAA Xed
KahAah MABAYMOTJAPHH ONHL MYyMKHH 3Mac.
Arap Xocua 6yarah noasporpaduk STPUHHHL ETHKAHMTH AHDOY3uA KuHETHKACH
KypcaTraHnaad ¢apk. Kuaca, 6y XOa4 3MEKTPOKHMEBHI DeaklHsi Te3IMrH MOAAaHH
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3/EKTPOAHMHT CHPTHrA eTKa3u6 GepHill TeIMHTHAAH KHYMK SKaHJIUTHHH GHIAKDALH.
Kafitapuauin xxapaénujard KaitMac noasporpadqk TYJAKHH y4yH

1 t anfF
1gﬁ = lgO,SSSkQ\/—; — 33RT (E—EY% (XXV.19)

i

TeHraMa TYFpu GyJjanu.
Ulynpa#t  kuaub, KailTMac norsporpaduk  TyakuH  ydyH  Xam  lg{//

([kD'—[)] HuHr E ra GOFNIMKJWIYA, XyAAM Kalrtapra ¥yxilall, YH3HKJIM TabHaTHHH

caknaa6 Konaan Ba an/0,059 ra Teur 6yaraH yu6y TYFpH UH3HKHUHT ETHKANFH GYinya
tTamMi Kosoduumentn o Hu (XXV.11- pacM) aHuKIall MyMKHH.

Tawnw KosdpduuneHTHHU Guarad Xoana (XXV.19) tedrsama 6yiiuua 371eKTPoOA
peakUHACHHHHT ko Te3/IMK KOHCTAHTACHHH XHcobjaw MyMkdH. KaliTMac xkapaéuiapna
APUMTYAKKHH ToTeHuHain E|jp HMHT CTanlapT Morenunainra E° tewr smaciurdhn Ba
TOMHLI faBpHra GOFIHK sxaunuruuu TabKHANa0 i'TaMua

KBasukafitap 3JeKTPOA Kapa€HH YuyH lg[l/(lk —J)]—E «xoopauHaTanapaaru

rpaduk TYFpH uM3uKHH Gepasn (XXV.12- pacm).

Tawnw xospduumeHTH o NoIsIporpaduk TYNAKHHHHHT I0KOPH KHCMH €THKJAMIHAAH
AHUK/IAHHIIHHUHT  MYMKHHJIHTH XXV.12- pacmaaH  kypu#u6 Typubau, arap
(XXV.19) Tenrnamara Kai#rap apuMTyKuH norenunannsan 200 #B sa ynpan kjnpox
maHdUi NOTeHUHAATa MOC KearaH TOK Kydu KyilMaca, Gy TeHrJaMafiaH TesJHK
Ko3hPHUHeHTHHH XHcolbaaca 6ynanu

Wynpaft Kuau6, 3apANCH3JaHAETIaH 3appayanapHHHT ;md)d)ysua K03 pHLHeHTH-
HH, 3/1eKTPOJ apaéHuJa KaTHaIIa&TraH 3JEeKTPOH/IA PHHHI COHHHH, IYHHHI/IeK Ta iyl
Kos(quuuemu Ba Te3NUK KOHCTaHTa/NapHHK (arap yaapHuHr KuitMatu 2- 1072 cM/c paH
KHUHK 6yJaca) moaaporpaduk srpuiapaal aHHKAAW MyMKuH. Teannk KoHcrawracu 2.

-107° naH kKartta 6yaraH 3JeKTpokuMEBHH )Kapaéuwaapra Kadrap TVJIKHHJIAp MOC
Kenagu. [emak, OyHaal peakKuusnap yuyH noasporpaduk TYJKHHJIapAaH KHHETHK
XapaKTepucTHKa oau6 Gyamalinu, ko Ba o JapHH TOMHW YYYH peJaKcallHoH ycyaiaplaH
doknanaunnain.

AiRIaHYBYH AHCK yéy.rm

DNeKTPOKUMEBHA KapaénjiapH¥ YpraHaéTraHia adJaHyBUM JHCKIH 3JEKTPOA
ycyaunaH ¢oinananunanu (XXIII 606ra kapaur), 6yHaa ainanum vacroracu 100 gau
10000 aitnansm/muu rada Gynaau. TaadKHKOTAapHH ofaTAa yd4 3AEKTPOMJIH CXeMa
6yiinua onn6 Gopuaanu. Tawky MauGanan alinaHyBUH AHCKIAM 3JEKTPold Ba €pAaMun
snekTpod, (oAaTAa MJaTHHAa) oOpacHra MabAyM Kyunauul Gepuaagu. Hurum
3/1eKTPOAHHUHT MOTEHUHAJHHH CONHIITHPHII 3JeKTPOAHra HHCGaTaH Yauavaau. Xyaau
no.nﬂporpaq)m( ycyJnard KaGu KyTGJaHHI Srpuaap T* wjaajgn. Yaap xam TS"JIKHH
KYPHHHIUHra 37a, KOHUEHTPAaUHOH KyTGaaHHiAa V.3) -Ba 3jekTpokuMéBHil
KyT6JaHuLIia (XXV.ll) TeHrnama GuaH mpona.'laumuu MYMKHH.

AiinanyBYH JHCKJIH 3JeKTpPOAAaru 4Yerapasuii AMG¢y3HoH TOK AUCKHHHT alfaHHIN

YacToTacuaa ONMHTaH KBAaApaT HAAH3rAa o'/2 uuankan Gornamran (XI1L.3- 6§aumra
KapaHr) : .

Tacrap. =0.62 nFD3y =162 (XXV.20)

Tyrpu 4n3uK koopauHaTalap GowinAaH YTaau.

(XXV:20) Tenrnama wuerapa KWBaTAa 3apAACH3NAHASTraH 3appayanapHUHT
anddy3ns KosdpouuuenTHHH avuk =+ (1—2 %) xucobaawra uMKOHHAT Gepanu. Arap
anpdysus KoapdulHeHTH GowiKa ycyn OHAaH aHHKAanraH O6yaca, 6y TeHriaMmaial
3/1eKTPOKHMEBHHA PeaKLHsiAa TalUHAAETraH 3ACKTPOHIAP COHHHM TONHIL MyMKHH, 6y 3ca
peakuHsi MeXaHH3MHH# YPHATHILAA XyAa aXaMHATAUAHP. '

AfnaHyBUH DMCKIH 3JIeKTPOoAd €pAaMHAa 3ACKTPOKHMEBHH )KapaéHHMHT CEKHH
60pyBUYH GOCKHUHHHHI TaGHATHHH amuulalu MyMKuH. Arap AHdYy3Ha AHMHTIOBYH

6yaca, alTraHUMHU3LEK, jueap. = (fm ) GOFaHHL YH3HKAH GYaanu.
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Arap apa&HHHHI Te3JHIH MaccaHu Talnilu Guaan 60FIHK Gyamaran 60CKH'-IJIaplla

GearunaHca, TOK aftnauuw Tesaurura GOFIHK  6Yamaitan. HHXOAT,  juerap.
f(ml/z) GOFaHHIl YH3HKIU GmearaHna apajalll pexuM LlWapraapu Oyauliu
MYMKHH.

Hlynna# kuau6, xyaau nonﬂporpatpux ycyaaard kaGu, afilaHyBuH AHCK yCyJHia
Kaitap Kyr6naHdil arpucH 6Viuua audoysus Koa(p(bHuHeHTHHu Ba 3JeKTPOKHMEBHH
JKapa€HHHHI 3JieMEHTap aKTHAA KaTHAWAa&TraH 3JeKTPOHAAp COHHHH XHCoOaall
MyMKHH. Arap KyT6JaHHUIHUHT TaGUaTh 3/1eKTPOoKHMEBHH 6Yaca, KyTOaaHHIL STPHAAPH
3JIEKTPOKHMEBHUH pPeaKUHSHHHT Te3JHK KOHCTAHTACHHH Ba TallHWl Ko3({dHUHEeHTHHH
aHMKJalra UMKoOH 6epanu.

HwHKHr Gakapuaunilun

1- ronuupus, Cd?t = Cd(Hg) Ba Cr""r = Cr®* agekTpokuMEBHI peaKUHsiiapuia
KaTHalaéTraH 3fekTponaap couurd, Cd**t Ba Cr®* katuownapuuunr auddysus
Koa¢>¢uuueﬂmapuun noasporpadHK ycyJia TOMHHT.

Cd®* Ba Cr®t JjapHuHT 3JeKTD TabCHPHAA KaHTapHAHIL PEaKUHACH YUyH
mw,me)epem- anektpoautHuHr  {NagSO) 6up Heua  KOHLUEHTpalHs/apuia
(0,2—0,5 M) T.c.3. n1a Kyr6aaHull 3rpuaapuiu J —E OQMHT.

2. Kyr6aaHuul 5rpuiapuHUHT ETuKAUTH  6YHuua saexTpokuMEBHil kapaédia
KaTHaula€rraH 3JeKTPOHJIap COHHHH XHcoGJaHr.

3. Uerapabuit nudpy3uon TokuuHr Kuiimatiapuaan Cd®+ sa Crit HOH/IaPUHHHF
doHHUHT (>KapaéHHHHT GOpMIIMHM TabMHHAAG, peakuusila HIITHPOK 3TMaHAHraH
3MEKTPOJIAT 3PUTMACH) XaMMa KOHUeHTpaurAapHaary TP Pysust KosduineHTIapHHH
Xucob6J1aHr. .

4. OkcTpanonsiuus €paamuaa  (oHHMHT  KoHUEHTpalWsAcH Hoa GyaraHaaru
anddysus Koa(bdmlmeﬂmuu 4HHKJIAHT.

5. DneKkTp yTKasyBUAHJIMKHH JJuaul OPKAJH YEKCH3 CYIOATHPHAraH CdSO, Ba Cr,
(504) 5 3puTMaNapHHUHT JJIEKTP JTKA3YBUAHIMTHHH TOMHHT.

6. Hepuer Tenrnamacu (XXV.21) épaamuaa 4eKCH3 CyI0ATHPHIICAH IPUTMANAP YUYH

298 K paru Katuouiap au¢pdysHs KosDHUHEHTAAPHHHHT D(f,_ KHiiMaTIapHHH XHCOG-
na6 TOMMAF:

yn—7
DY % 20 = 267107 40 (XXV.21)
F4

By epaa }&_— 4eKCH3  CYIOJTHDHJTaH  3IDHUTMAHHHT  SKBHBANGHT  3MeKTP
yrkasypuanaurn (OM~'.u?/Moib KaTHOH yuyH).
7. Hepuct TeHraamack G6yfinda XucobaaHrax D?'_ HHHT KHAMaTJAapHHH NOJs-

orpaHK ycy/aa TONHJITaH D0 HHHT KHAMaTaapH GHJIAH CONHLITHPUHT.
ycy

2- TONULPUK. cd*+ HOHJIAPHHUHAT 3JEKTP TabCHPHAA Kau'rapmmmu 3JeKTpo-
KuMEBHI JKaPaEHHHMHT TE3NHTHHH JMMHTIOBUH 60cKuunHK aliNaHYBYN NHCKIN 3J€KT-
poa ycy.nu epﬂamuna aHUKJALL

. 5.1073m CdSO4+ 1,0mMgS O, apuTManapurn Taiépaaur.

2 Cd 2.1eKTpONAHKUHT GHP Heta NOTeHUHaNaPHAA JACKIH 3NEKTPOLHHHT yarapMac
afiIaHHI TE3MMTHAaTH KAaTOA TOKHHHHI KYYHHH YJYaHr.

3. OauHraH HaTH:Kajap acocHAa KyT6naHum SPPHCHHH TY3HHT.

4. Jlucknu 3/7eKTPOAHHHI Typau ailnankwl Tesnukaapuiars Ba Cd 3/1eKTPoAHHUHT
TYpJH MOTeHUHaJAaPHAArH TOK KyYuHM yawanr. JIMMHTAOBUH GOCKMYHHHI TabMaTH
XaKHla XyJoca KHJHHT.

5. Kaamuit (11)- nonnnur andoysua KodpPpuHUHEeHTHHH aHHKAAHL.

Tascus KnaAnHaauran apabuéraap

“Kopeera H., deopaxcax H., Bocavkosa B. SneKTpoxuMuﬂ M., Mup, 1977.
[Ia)uacxunB b., Merpui 0. A. OCHOBH TeOpeTHUYeCKoit anekTpoxuMuu. M., Bricuian
wkona, 1973. .
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Tetposckud §1., Kyra 5. Octosu noasporpadun. M., Mup, 1965.
XXV. 5. 3JEKTPOI AKHHHIAIH KABATHHHI pH HHH ¥JIYALI

SneKTpop AKHHHAATH KABATHHHI KHCJOTAJHAHIH Ba
NeKTPOKHMEBHH XKapaéHaapHHHT GocKHunapu

DNEKTPOVINT 3PHTMANAPHHHHT KHC/AOTAJHINCH KYI 31eKTPOKHMEBHH Kapaduaapra
TabCHP Kuaaau. XyCycaH, yHra MeTa/JlapHH KaToA/IM KafiTapHll OpKa/JH OIHHafHraH
4YKMaJapHHHT XoccatapH GOFIHKAHP. DNEKTPOKMMEBHA peaKUHAIaPHUHT GOCKHYJIADH
Ba TE3JNHK/IapH KHCAOTANHAHKra GOFAHKAHD.

Macanau, xucioranu spurmanapian HzOt e — 1/2H2+H,O peakuusicu
6yitHia BOJOPOAHHHT aXPa/iHO UHKWIU TE3/IMTH BOAOPOA HOHJADH KOHUeHTpalMsAcura
nponopudoHaniup: vy=kp{H*|exp(—ay+FE/RT); HILKOPHA 3pHTMaNaplaH 3Ca,
OH~ 4+ H:0+e ~——>bi/2 H2+20H‘ peaKuusicH GVHHYa THAPOKCHJI HOHJIAPHHMHT
KOHUEHTPALlUsICHTa MPONOPLHOHA: :

. v“2=k0H° [OH_]exp(—aOH_—FE/RT)

8Ky BOAOPOA HOHJAPHHHHI KOHUEHTpPAUKSICHra TeCKapu MPONOpUHOHAM:
( [OH_] =Kcyu/ [H+] )

MeTajsapHYHT 3DHIIH odaTAa 3JeKTpokuMéBud (DK) OGocknunaplaH TallKapH
KuMEBHA (K) GockHunapHH Xam ¥3 HuMra onajH. TeMHPHHHT AHOMM 3IPHIUM YUyH
KyAHAaru MexaHHamJap TakiH® KHAHHTaH: '

HeHTpal MYXHT —

Fe+HgO——e——>FeOH+H+} (3K)
FeOH —e —— FeOH™*
FeOHt +H* — F&+ 4+ H,0 (K)
HUIKOPHA MYXHUT —
Fe4+OH™ —e —> FeOH (3K)
FeOH —e —> FeOH T
FeOHt —» F&t 4 QH™ - . (K)

Y6y peaknusilapHHHI MeXaHH3MHM XaKHAA MypakkaGpoK TacasBypaap Xam
MaBXYy. .

3apaacu3naHdI-HOHJAAHHI! GOCKHUNapH GeBOCHTA SEKTPOA CHPTHHUHI AKHHHAA
coaHp 6ynamu. By coxanarn kucaoraauauk pH, nnddysHoH KaBaTaaH TaluKapria
3pUTMa Xaxmujars kucaoraauiank pHo AaH Tabchpanawaérran 3appayasapHHHT
(nporounapHHHr XaM) 3apsAJaHHIU-HOHNAHHII Te3/IKKJAPHHHHI TEHI 3MAC/AMTH Ba
YNapHHHT peaKUHA 30HAaCHIa TaLIWIL Te3Hry GuaaH dapraanas. Lyuunr yuyu pH, uu
yAuall Ba 3J€KTPOKMMEBMA DeaKUMSJIAPHHHT Te3JHKIapH Ba MeXaHH3mjaph OWJsiaH
TaKKOC/alll 3apypJHrH BYXy/Ira KeaaiH.

Yavaw ycyanapu
pHy HH §ayawn ytiyﬂ'on'rnx ycyJaaap, HaMyHa/lapHH aXpaTHG OnKW  YCYyaH,
WYHHHTACK, METaJli-BOAOPOA, YIIYKIH AMCK Ba 3OHIJIH MEKTPOANAP KYANAHHAAAHTAH

ycyasapaad doinaaanuaanu. OXuPru HKKH ycys KYnpoK KyJaJaHHAaNH.
Iuckan 3snexTpol ycyaHaa AMCK Ba CypMaiu XaiKa Gup-GupuAaH ionka
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¢dToponaact* Guian axparmaran. KyTGnawTHpyBYH TOKHH VUMPHUI 3apypHATH
6varanaa (337- 6er) pH. HUHT KHAMATHHKY XaIKa NOTCHUHATHHHHI KaMAlHWH Irpucy

6yiinua t=43,1 (V/D)'/s.[lg ,2‘0/rl_0]2/3h+c ra TeHr BaKT OpaJjiiriaa XucobGJjaHanu,
0

6y eplia v — IPHTMAHHHI KHHEMATHK KOBYWKoKauru, m2/c; D — 6y spuTManaru
BOLOPOA HOHAAPHHHHT AudPY3us Kodpduunentd, M2/c; ryo— AHCKHHHT PaLHYCH;
r2,0 — Y3YKHHHI HUKH paaMycH; Np-— DHCKHHHI afilaHHIIl 4acTOTaCH.

By ycya pH, HuHr 3HF TYFpH KuiiMaTaapHHH GepHUIH Kepak.

Oxupra  Baktaa pH, HM  aHWKJaW  yYyH HKKH  TypAard  3OHLIH
MHKDOINIEKTPOANAD KYJIIAHHJIMOKAA: MKKMHUM TYP MeTalsi 3AeKTpoasapH (Meran,
MeTaJl OKCHAH) Ba INHIIA 3JeKTpoinap.

Hkxuuum - Typ 3jekrpoasap ¢TopomnsacTra ApecclaHraH cypma €ku Bonbdpam
wnaapujian Taiteprananu. CypMa sJieKTpoauHHHT Ba3udacHHu TYMIYHTHPHO Gepammu3.
YHaa Kyfinaars MyBo3aHaT MaBXyA:

1/6 SbyO3+HiO+-e = 1/3 Sb+11/2 H;0

SneKTpoA NoTeHIHANH BOLOPOI HOHIAPHHHHT KOHUEeHTpauusacHra 6orauk Ba E(H™,
Sbs0s, Sb) =E°4-8lgay+ ra Teur. © nuur Kuiimary 2,303 (RT/F)=1,98-T/10* B ra
TeHr 6YsiraH Ha3apuii KaTTalukiaH 6up 03 papK Kuaaau. Taxxpubana cypMa 3AeKTpoau
norenunaauuuur pH ra Goraukanrn (298 K aa) tonmarau:

pH=1-5 E(H*, SbyOs, Sb) = —0,0415—0,485 pH
pH=9—12  E(H", Sby0s, Sb) = —0,009—0,0536 pH

pH u 5 nan 9 raua Gynran 3)eKTPONHHHC MOTeHUHANH GEKapOPAMP.

EB
a6
271/ &
3\
2\&
0 1 1 1 1
— 4 6 4 0
PH

XXV. 13- pacx. Mukpoluiia 3/1eKTPOA:

! — anexTpol WHWACHAAH KuJMHTaH MeM6pana; 2—0,1 M HCI sputMack; 3 — KyMyw XJA0pua 31EKTPORH.

XXV. 14- pacx. MuKpolliniia 3/1€eKTPOAHHHHT KaJIHGPOBKaCH.

MexaHiK paBHLIA TO3aJaHTaH 3EKTPOM TeKIIMPUIAETraH 3puT™Mara TyLIHPUHIAAH
Ba o3ruHa SbyO; HYHT Mafza KyKYHH conuHaiu. 5—10 MuH yTranjgan cyHr noreHuHan
ypHaTHAa[H, JeKHH BaKT JTHLIM OunaH cekuH yarapub 6opaau (4—5 MB/coat).
Yauawnap ongunas snektpon 6ydep spuTManapuia KajloMelb-CONHILTHPHIT 3/EKTPOH
6unan kydT xonaa karubposkaaanaau sa E (H*, SbeOs, Sb)=f(pH) Gornaunwpnaru

* Xaska OOWKa MeTaanAaH XaM TaiéplaHHuM MYMKHH, GyHia Y BOLOPOA
HOHJIAapHra HUCOAaTaH KaiiTap 3/eKTPOAHH BYXKYLr3 KeTHPHIUH Kepak.
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rpadux Ttysunaaw, ywpan E(HT, SbyO;, Sb) nuur yadanrau kuhimatu 6iinva
sputManuir pH n Tonuaaau. Cypma anektpoaunn HoS, H:0; sa Bi, Ph, Sn
METa/VIaPHHHUHT  Ty31apH, HUIKODHiA  MeTajasapHHH cyan)amapunu TyTran
puTMajapaa Kyanafl MyMKHH 3mac. :

HUuwikopuii apuTMatapaard yauaunap y4yH Boibdpam NIeKTPOLNAPHHH KyJrall
TaBCHA KHJMHAAH.

VIKKHHYH TYP 3NCKTPOANADHHHHT a3a/JIMIH YAAPHHHI KAPWHJIHTH KHYHKJIATH Ba
XoXJara KOHQHrypauHsii¥ 30HA/NAPHH TaNEPJall HMKOHHATHHHHT Gopaurunaaup. By
NMeKTPOAAapHH KyTOnaHyBuUH 3JieKTpoinaH wyHAaR Macodafga KolisnatUTHPHIL
JI03UMKH, GyHAa MeTaNNapHHHT TacoAH(HA KOHTAKTHra HMKOHHAT GYJAMAaCNHIH Kepak
(10—20 Mkm).

Mukpoluniza 31eKTpoa (M. Hi. 3.) HHHT KYpunWiuM JIyrruH Kanuwispura yxwaw
6y1u6, yHMHT yudra MaXcyC 3/JeKTPOA IWIMIacHAAaH sicajraH napaa naH#saHanaHrau
(XXV.13- pacm). Kanuanap auaMeTpHHHHI HAOXH GopHua KHYKK GYnHlIM MaKcanra
.myBopukaup (0,1 mm raua).

Kanuansap puameTpHHH KHUHKAAWTHPHII pH — yN4arHYHUHT KHPHIU KapHIHAHUTH
G6unan uderapasaHagn. Hmuw cuprerHr . amamerpn 0,5 MM raua Gyarau
M. UL 3. ynruauwnapia oaauit pH-yauarnunapaan Qoiinananywra RMKoHust Gepaau,
MacanaH, JIITY — 0,1 JINMM —60 M Ba pH —340. M. uw. 3. un HCl spurmacu
(Q.1 H) Gunan TYyNAMpHAALHM, YHra KyMyll Xaopuia GunaH KonsaHran Kymyl CHM
Tywupuarad 6ynaau (I’ unosa). '

DnekTpon SIKHHHAArH KABAaTHHHT KHCJOTAJNHJAMTHHH TeKWUPHO TypHW YuyH
M. . 3. MLWAaTHAaéTranga, Kanuaasp Aesopiaapu yauanaérran 3IOK Hu Apatuwia
KaTHalUMacaurd Jo3uM. By waprtaapra 29- taptu6an Ba Bl — 1 wwmwanapn xaBob
Gepaju, ynap oaTAa WKW 51EKTPOAIAPHHHHT GYAHR KHCMH CHPATHAA HILNATHAAAH.

DaeKTpoA AKHHUAATH KaBaTHHHT pH HHH Jauamnan aseaa M. w. 3. cTaHaapT Gydep
sputMacu Oyiiuua KaaubpoBka KuauHraH Oyaumin Kepak. E=f(pH) nuur T=
=298 K naru KMsHK Gypuaru 0,059 B 6yauumn kepak (XXV.14- pacm).

yarapMac NOTEHUHANHHHT YDHATHIMIN BaKTH 3JEKTPOX LWHWACHHHHT XWJAHTA Ba
TeKWHPHUAAETraH 3pHTMaNapHUHT Tapkubura Goriuk. Tapku6una autnit 6yaran KCT
wuiragad Ba KopHHHr — 015 Mapkaau WHMIIaJaH KHAHHFAH 3EKTPOANAPHHHT
noreHuuaanapy Gydep spHTMajapla Ba CylOATHPUAFaH 3pHTMajapla O6up oHAa
YpHATHRAAAH.

TyanapHHHT KOHUEHTPJAAHTAH IPUTMANAPHAA M. Ui 3. HHHT NOTEHUHANH BAKT YTHIIH
GuJiaH Y3rapHllii MyMKHH. Arap IIHUIa /1eKTPOAHH CO3Jalll YYyH TapkHOHAA MHUIYH
IPHTMAJNAp TYTraH 3JMeKTPOIHTIAH Gydep 3puTManapuiaH, IEKTPOANADHH IOBHILI YUYH
3Ca 3/JEKTPONMTHHHF HIINH 3SpHTMacuaad ¢oiifasanuaral G6Gyuca, NOTeHUHANHHHI
yarapuinapd AyKoTHAALH. .

DneKTpo AKHHUAATH KaBaTHHHT KHCAOTANHAHTHHA TYPJM yCyJJapaa yada6 y3apo
COAMIITHPranaa, Taxpu6GanRa aHHKAaHraH KHAMATHHHI KHHeTHK TeHrJjamara
KyHHNamuran XakukKHi KHfiMaTra MoC KeqHlK XaKujaar#d caBol TyFHIalH. DeKTpoA,
AKHHHAATH XaKHKHA KucloTadHauK cudathaa Kym Ba auddyswod Kasataap
yerapacHiard BOAOPOL HOHJIAPHHHHT KOHUSHTPAUHKACH Kalys KHIMHHIIA Kepak. OnTHK
ycyanap Ba HaMyHaJap axpatH6 oMM ytya1apH 3JeKTPOJL AIKHHHAArH KaBaTAa eTapJn
Aapa)kaja KaJuH 6yjaraH ypTaya KHCAOTAAHAHK KHHMaTuud Gepaan, 6y KuMmart
XaKHKHA KuitMaTaaH ¢apK KuaaiH. Metasa — BOLOPOA 3/MEKTPOAH Ba XaJdKajh AHCK
3JIEKTPOIH yCY/lapH €pAaMuiia YTKa3uAra ynyauiap XakHKui KHAMatiapHH Gepuwn
Kepak.

3onann siekrpogaap €pIaMHa KHCAOTAMHAHKHHHT XaKHKu# KHAMAaTHHH Yavaln
YuyH 3/1eKTponunHr €x TapaduHu KYUI 3.0€KTP KaBaT Yerapacunan yTaérraH TeKHCANKAA
KolawTupuin 3apyp. By Tanabiu amanra ouiupum MymkeH 3Mac. Jemak, 30HAMH
IEKTPOAIap GHAAH JICHMO XaKHKuil KuiMaTaapraH dapk KunyBuH KaTTaaHKIap
y.rmaﬂanu AMMO 30HAAM MHKDOIEKTPOANAPHHHT ad3anaurd IWYHIAKH, yJaap
MULIa8TraH 3JEKTPOAJNAPHHHT CHPTHAAH TYpaW Macodanapiard KHCAOTAAHIHKHH
yauaura UMKOHHAT Gepaau. Arap Gynaai YauawnapHy aMajara ollupril MyMKHH 6¥ica,
Ho Macodara 3KCTpanonflua Kuaull AYaAH OHIAH KHCJOTANHJIMKHHHT XaKHKHit
KHAMaTHHH OAHII MYMKHH. .

Yavawnap wynn kypcatauxu, pH HHHM KHAiMaTIapH TEKITHPHAASTTaH 3JEKTPOA Ba
HHAMKaTOp 3JeKTPOLJMapH opacuiars macodara, TOK 3nuaurura, xapoparra sa pHo ra
GOFRK  3KaH. Macoqaa.na‘p MHKpocKoNn €kH MHKpoMeTp é&pRaMHia Via4aHandu
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XXV. 15- pacs. MHKpPOILIHINA 3/€KTPOAH épnaMﬁna yasamaap.

a. Kypu.nma HHHT CXeMacCH:

1 — tekuupuaadrral 3nekTpoa; 2 — KyTONaHTHPYBYH 31€KTPOA; J — XapaxkaTiaHyB4u um(po;uuwa 3neKTpolt;
4 — CONUWITHPHIU WHWA 3neKTporH; 5 — pH — yauarny; 6 — KyT6RAHTHPYBYH MOCAaMa; 7 —— 3PHTMA.
6.2,5M NiClzspurmacuruHr saekrpoausuaa pH HuHr kaTograua 6yaran macodara 60of-
auxaurd; PHe: 1—1,5; 2—1,8; 3—2,2.

XXV. 16- pacu. Kyr6raHTupyBun TOK yunpuiraiia MHhpOWHilA 3JEKTPOAH KYpcaTHI-
JADHHUHT BAKT yTHULUM GUsaH y3rapullu.

(KypuaManuur cxeMmacu Ba 2,5 M NiCly 3puTMacHHHHI 3/MEKTPOIH3H HaTHIKacHAaZ
onunran  arpuaap XXV.15- pacmaa  kearupuarad).  Mukpocypma  3neKTPOLH
K{AnaH4AraHga XaMm WYyHra yxwalu GoFaHHLNAD OIHHAAH.

Srpusapuunr 6yHaal TY3WIHIUA Ha3apuil TacasBypiapra sujUlek Tyioaanu Ba Oy
XOAHCA HKKH XHJ TyWyHTHpHAHiiM MyMKMH: pH HuHP macogara GOFIMK paBHIIAA
Yarapm.uu RWIAETraH MEKTPOLIAH Xyla KHUHK macodanapaa XaMm Ky3aTtuaub, 6y
yarapuuapHd 30HAMM 3JeKTPOA Vadal onmaidau, €kH HIUNAETraH 3VEKTPORHHHT
AKWUHHAA BOROPOA HOHJAapH KOHUEHTPAUMACHHHHT rpaauedTn xuunk Ba pH Huur
KuiiMaTHra TabcHp KypcartMmaitan.

pH; HH ¥/uall 3JeKTPOVIH3 3aHKHPH y3WJIraH XoldaTAa GaXkKapuiMiK JIO3HM.
KyT61aHTUPYBYH TOK YUUPHJITH 3aXOTH M. k. 3. HHHT MOTEHUMANH KECKHH KaMasiiH,
KEHHHTH 6Hp Heua CeKYHAJapAa 5Ca M. lI. 3. HHHI KypcaTHIAapH AeApJH y3rapmaiau
(XXV.16- pacM). JIOK — BakT 3rpH uu3uFilarH IfMAHW HyKTach A saexTpod
AKuHugary Kaeatuuear pH ura auuk xkaso6 Gepysun IIOK nu xypcatamm.

Huwnnnr 6axapuanwn

AmiOMUHHI KOPDO3HAICHAA Ba aHOMIH KyTOJAHHLINA = 3MeKTPON AKHHHAATH
KaBatHuHr pH nuu aHuknauw: ’

1. Yu-Typt xua Gydep 3puT™anap 6yinua M. L. 3. HAHT KaAHGPOBKACHHH YTKAa3HHF.
M. w. 3.— 3BJI — IM kymyw xaopua 3jektpoan xyodrH yayd JHOK uunr spurma pH
HA3aH GOFJHKJIHK rpaUrHHH TY3HHF.

2. Amomunuitnuar 3% am  NaCl asputMacuiary Kopposusich Ba aHOMIH
KyTO/IaHWIM YUYH JEKTPOA AIKMHHIAArH KaBaTHUHT pH uuM anuKaawr.

3. Kyfingaru 60FyiaHHLUIAPHHHT IPAaPHKAAPHHH TY3HHT:

a) afloMHHHI awonuaaH Typau Macodagarn pH HH Typau Tok 3uuanKAapuiaru
KHAMaTAapHd x= 0 ra 3KCTPaHONALMA KHAHG, pH, HHHT KuiiMaTHHH OMHHT;

6) pH, HuHr ToK 3xuJaHTHTA GOFNMKJIHTHHH;

8) pH; HHHI 3/1€KTPONH3HUNT A3BOMHANIUTHTA GOFAHKJIHIHHA.
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XXVI 606. NNEKTPOL, CHPTHAA OPTAHHK MOAJAJNAPHHUHT
AJCOPBILHACH

. OpraHuk cupTra aKkTHB MOAAAJap 3JeKTDOKHMEBHH rkapaéujaapla Kyn
KyanaHuaaad. CHpPTra aKTHB MoOAdajnap HUWITHPOKHAA MeTalIaPHHHT  KaTOAMH
uyKMaJsapu Gup TeKHcAa Ba Maiiaa Kpuctaad wakauia G6ynanu, aitpum Xxonaapaa sca,
Ky3ry KaGu SITHPOK Tycra KupalAu. DAeKTPOJHTIa CUPTra aKTHB MOAAa]aDHHHT
KYIWHAHWA NYAaTHHHT 3THNYBUaHNUIUHY OUIMPaAH Ba KOPPO3HAra KapIUHJHK KHNAJH.
CupTra akTuB , MOALAJAPHHHI KHDHTHJIMILH MeTaJJaPHHHT KadTMac aXpaJanu
NnoTeHUMaNNapUHHU SIKHHAAWTHPaay. ByHaaH 3,eKTPOKMMEBHH ycyala KOTHIIMaJapHH
raftépnawaa poitaanannaasd. Opasik MoalaNapHHHE Ba 3/JeKTPOKHMEBUH peakuUAnap
MaXCyJ0TIAPHHHHT aACOPOUMACHHH 3JeKTp épAamMuia cHHTe3 oinb GopaéTraHaa xam
xucobra onHIl KepaK. AACOPGUMSIHM YPraHWUl yuyH 51eKTPOKaNmIAp yaualinap sa
Kyl KaBaTHHHI AuddepeHLHal CHFUMHHY aHUKJIAW ycyaldapu KyanaHunaan. Oxupru
yCyJ1 CHPTFra aKTHB MOAAANapPHHHT KATTHK 3JeKTpoaiapAari aacopOUHACHHH ¥praHuil
y4yH XaM SPOKAHAHP.

XXVL1. 3JIEKTPOKAINHJJAP YVIYALWJIAP

DJleKTPOKaN®JWIAP yAYallJJapHMHT acocHAa CHPT TapaHIIMIK O, CHPTHHHT

I KaBaTHaaru cupTra akTHB MOAJaHHHT OPTHKYA MHKAOPH (aAcopOGUHACH) Ba 3MEKTPOL
CHPTHHHHF 3apsAAH ¢ opacHAard GOFIHKJHKHH H(POAANOBYM TeHrJaMa €Taju:

do= —qdE —yIidp= —qdE — RTYI dlna; (XXVL.1)

Arap Taxpu6a WwapouTAapuaa pUTMafarH XaMMa MOAAAJaPHHHT aKTHBJHKIIADH
yarapmac 6¥aca (Jdina;=0), y xonaa (XXVI.1) mynoca6dtaan Jlunnman TeHraamacu

ONHuHanaun:
(36/3E) (= —q (XXV1.2)
G- 103K fer
2 |
400
oM
I
asy 4o
J% |- /bﬂCﬁ/lllloﬂfmeﬂ
A i 1 —r—
A
£8(wx3) 3

XXVI. 1- pacu. CHmo6 31eKTPOAMHHHE TYPAH KOHUCHTPAUHSAAH HATPHI PTOPHA IPHTMA -
NAPHAATH INEKTPOKANUANAD ITPHAAPH.

XXVI. 2- pacm. TYHHHHT KanuAJdsp SAEKTPOMETPH CXeMacH:
| — KOHYCCHMOH Kanuasp; 2 — Ka/NoMenb 3.1€KTPORK; 3 — rOpH3OHTan MHKpOCKon; 4 — CHMOS Y4YH pesepsyap;

5 - yauaul nagvacH.

\
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Yadawsnapud ToMyBYH cuMo6 aJaekTpouiAa (T.c.3.) oau6 Gopuiaiu, YyHAA.
CHMOGHHMHF CHPT TAPAHIIHIH YHHHT 3aPAANTE Ba IPHTMAHUHT KOHLEHTpaUUACHTa BOFINK
6ynanu. OSAEKTPOKANMHAJIAP SFPHHUHT ETHUKAMTH 3/NEKTPOA CHPTHHUHT 3apAIUHH
AHHK1ALITa MMKOH Gepafh. o =jf(E) 'srpuHHHr MakcuMym HyKracula (6g/9E),=0 Ba,
nemak, ¢=0 O6ynaau (XXVL]-pacm). Dnektpoamuur cupteaa o030 3apsgnap
YK 6ynran XomRarH SAEKTPOL NOTEHUMAN HOAuUH4U 3apadau noTenyuaa "Aeb
ataaran (A. H. ®pymkut, 1927). Arap 34eKTPOKANUJIAP 3TDHCHHAHT MAKCHMYM XQJIATH
SpHUTMAZard MOMLAJAaPHUHT KOHUEHTpalmsichra GOFMMK GyaMaca, HOIMHYH 33pALH
noreHuuan pakaT IMEKTPOAHHHT Ba IPUTYBUHHHHI TaGuatH GuAaHruHa GearHiaHaiy.
Yuu norunuu 3apad nyxracu neb aTananm.

Kjw xapatuunr auddepenunan XaXmu 0¢/0E HH 3MeKTPOKaNuAAsp 3rpHra
ypHHManap yTxkasuil iyau 6unak o vy E GyAnua uKke mapTa Andpoepenunaniaranian
CYHT aHHKJALI MyMKHH 3KaH/iurn (XXVI.2) tedrnamajan KeinG 4YuKain:

C=0q/9E=— (8/9E"),, (XXVL3)

E=const Ba 3pMTMa XaXMHJalH CHPTFa AKTHB MOJAAHHHI KOHUEHTDAUHSCH
yarapaétran wapouthu Kypu6 yukamus. (XXVIL1) tenrnamanat .

do= —RT}ldIn a; (XXVI1.4)
. :
HH ONlaMH3. . ‘ _
CupTra aKTHB MORZAJIaDHHHT YU/laMuH CHCTeManapaary (CHPTra akTHB MOAAA, CyB,
3J0eKTPOJIHT) AKTHBAHK KO3Q@UUHEHTAapH KYN Xoldapaa MablyM 3Mac Ba ORaTAa
KyiHaarn TaxMHHHA MyHoca6Gatnan ¢oiilaraHnaaiu .

[ 9s_ (XXVL5)
- 2,3RT \ adlge; Jg »
Bynaa aancopbuusanraH  MOMJAHHHT  AaKTHBJIMK  KO3pQHUMENTH  YHHHT
KOHUEHTpaLusicH OPTHIIM GuiaH Aespau ysrapmafnu ne6 dapas kuauxann. Kynunua
CHpTAAr¥ OPTHKUYA MUKAOP [ HH CHPTHHHT KOHUEHTpallus 6usaH 6up Ae6 XucobJaaHany,
6y 3ca yHYaJuK TYFpH 6YAMaran TaxMHHAHP.
Tabpudra 6HHOAH 3/1eKTPOA CHPTHHHHI aACOPOLUMANAHTaH MoJaeKyJjanap Guaan
TYyANU JapaxKacH . '

0="/Tmax - ' (XXVL6)

ra TeHr, Oy epaa I, — snekTponuunr | cu® cHpTHra afcOpOUHSIAHTaH OPTaHHK
MOJUIaHHHT MakcHMasa Mukiopu. Taxpubana onudra Kuiimataapuu I; muur 1/c; ra
GOFNHKJHTH FpadHTHHH Ty3HIl OpKaJM CHPTFa aK¥HB MOMNAHHHI YeKCH3 KaTTa
KOHUEHTPAUMSICHTa IKCTPANONS A KUK AYIH 6unan [, HUHT KUAMaTH TOMHAAAN.

Jemak, I'; Ba 0 JiapHH aHHMKJall y4yH 3Ae€KTPOLHHHT TypJu NoTeHUHaaAapuia Ba
OPTaHMK KYUWIMMUYAN3aPHHHT TYPJiM KOHUEHTPAaUHANAPHAA CHPT TapaHrHTHHH Yadain
3apyp. Yayaw yuyH ['yHHHHT Kalpaisp 31eKTpoMeTpH Kyanauuaaau (XXVI.2- pacm).
4-pe3epByapHd KyTapuG €Ku TyWHpu6 CHMOG YCTYHHHHHF KaNHJISIPHHHT Yy4HAaH
5- HaliYaHMHT  IOKOPH MeHuCKHrada_ G6ynran h GanaHaaurd  y3raprapuaany.
h GanaHIJHKHH KaTeToMeTp épaaMupa (MacanaH, KM-6) anuknanans. Kanuanspaaru
CHMOG MEeHHUCKH I opH3oHTal Mukpockon (MUP-10 sa 6omika) épaamusa xucobaaHand.

h GanannIUKHW CHMODG YCTYHHHHHr GOCHMH MEHHCKHHHT CHPT TapaHraurs Ghjan
KOMIlEHCAIMANaHaAH Ba CHMOO KanuaiApAaH okuG TymMakian. Jlannac Tenriamacura
GHHoOaH: '

p=20/r ~ ghoyig (XXVL7)

6y epAa p — CHMOGHHHT MACTKH MEHUCKMHHHI CHPTH IKHHHAArH THAPOCTaTHK 6ocHM;
r — KaMHAJAPHUHE PAQMYCH; g — OFHPJIHK KYYHHHHT Te3NaHHWH; Oy — CHMOGHHHI
3uuaury. Arap Gepu/IraH Ky4iaHuliHy €KH CHPTTa aKTHB MOAJAHHHT KOHIUEHTPALHSICHHH
y3rapTupuica, CHPT TADAHIAMTH y3rapald Ba KOHYCCHMOH KAlHANAPAATH MEHHUCK
CHJKMIALM. h HH Y3rapTUpuG, MEHHCK aBBairM XoHHra Kadrapuaanu.
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XXVL.2. AHSPEPEHUHAJT CHFHMHH YJIYAI

dpymkun 6§fnya, 371eKTPOI, CHPTHAA aJCOPOUHANAHIaH CHPTTa aKTHB MOAAA XOCHJ
KHJaJural Kyl KaBaTHH HKKHTA NapaJuie] KOHAEHCATOpJap KJPHHHIUMAA TAacBUpAAG,
ynapaal Oupu ajgcop6at. GHJaH, MKKHHYHCH 3DHTYBUH GHJaH TYJNMMPHAraH nefiniu
MyMmKnH. By Xonma snekTpoaHuHr 3apsiuaM

9=qo(1—8)+4¢'8 " XXVL8)

€KH

.

g=go(1—8) 4 C'(E—E\)® (XXVL. 9)

MyHoca6aTt Guaan udopanam MyMKeH, 6y epaa go Ba ¢’ —0=0 Ba 8=1 Gyarauaga
sneKTpoRruHT | ca® CHPTH yUuyK 3apsii 3HUAHTHHUHT KHAMaTAapH, C/ — K11 KaBaTHHHT
0=1 6yarannarn auddepennnan ciFiMu Ba Ey — 0=0 nan 6=1 ra yrumiza HOTHHYH
3apad NOTEHUMANAHHHT CWDKMWM. CHPTra aKkTHB  MoAAa aACOPOUHANAHHUIH
HATHXACHAA HOUMHYH [OTEHIHAN 3apPANHHHHT CHIDKHIUHHH, ONATAa, KHCAOPOA
aTomaapH OujaH cuMoOra Kapal opHeHTallHAJNAUIraH CyB QHMONaPHHHHI OPraHHK
MoAAa AMNOMJIADHTa aJMallHHHIEM OHAaH Gofaadaunap.

DNeKTPOLHUHT 3apsilH 3JeKTPOJ MOTEHUHAJHHHHT Ba 3JeKTPOA CHPTHHH aacop6at
Mo/ieKyJaZiapH OuiaH TynHIl Aapa)KacHHHHTr (QyHKuusicuaup. By xonma Kyfinnarn
MyHocabaT TYrpu Gynamu:

- _ 99 _ (09 , (94 dO _
: €= o 0E)e+(6(-))£dE_~
= Co(1—8) +CO+ (g'—gp) 02 (XXVI.10)
XXVLI. 3- pacu. Auddepennuan cn-

C;M/( ¢/m2 FUMHMAT CHMOG 31eKTPOXHHUNT N0~
100 F : . TeHunaanra Goramkanrn: 1—1,0 M

NaF; 2—0,1 M NaF+-0,1 M Gytua
CNHPTH.

80t .
6y epaa Co—0=0 OGynranmaru audpde-
peHLlHaJ CHFHMHHHT KHHAMATH.

(XXVI.10) TeHrnamaHMur OXMprM xa-
ou noumo mycOataup. Uynunr yuyn C—E
srpujapia ofiaTaa ajcopGuus-AecopOuus
YYKKHJIapH Ky3aTHJalH, YJlapHHHT KaTTa-
Jurn  dO/dE Xocujara GOFIHK Oyaanu
(XXVL.3- pacm). Maxcuman - ajcopGuus
norenuuanusa d0/dE~0 sa 6y Xonna

60}

— —— — — — —— ——

2 _ -
p=_0"C  (XXVLIl)
2 T Cy—C

ol—L . )
- - XXVLI11) rtenrnamanun ajacopbuus
0’5. g qs -10 Hsort(epMaCHHu) TY3HW ydyH KyJJIaHHJAAM.
EB Arap agcopOuusi-iecopOUusi HYKKHAapHTa
’ MOC KeayBYM TOTEHLMANTap Ba YJapHHUHT

6anasANuKIapu Mabiaym 6yaca, agcopGuus napaMeTpaapuHUHr Ba § HUHT KHHiMaTaapu
®pymkuH-JaMacknH HasapyscH GyfiH4a aHUKJIAHHWH MYMKKH.

Kyul KaBaTHHHT CHFMMHEH yy14ail yYyH YSrapyB4aH TOKAH KypH/IMa KYJJaHHIa1H.
SnekTpoara 03 MHKAopAArd 1eKTp Ag Gepu6, MOTEHUHAIHHHT KMUHK yarapulln AE
KeATupu6 uMKapuaaiu. Arap MeKTPOl ¥3HHH HAean KyTOaaHyBuH (3/1eKTPOKHMEBHMA
peakuusiiap 6ynmaiau) Kabu Tyrca, yHAa Ag/AE Huc6aT Kyl KaBaTHHHI CHFHMHHH
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Gearuaaiau. Kyw KasaTHudr auddepenuman chFumn E HHHr KuiimaTnra Goraunk 6yica
(XXVL.3- pacM), yuaa AE HuHT KuuuK 6Yaninn makcaara MyBopukaunp. Ky kapaTHHHT
3apsiAJaHHI XKapaéuu 4erapaBHil Te3AHK GuyaH 6opald, WIYHHHT YYYH Y3rapyBuaH ToK
yacroracuHd olmpumr GuaaH MyBo3aHaT Gyamaran Xxonat Kapop, Tonaau. Kym
KaBaTHMHI CHFUMHHM §auvam  yuyH MV/aKaalauran KypHJAMaHWHF  CXeMacH
XXV1.4- pacmaa xypcatuaraH. :

1

XXVL 4- pacu. Kjm KaBaT CHFUMHHH JAYam yayH MyIKAINAHTAH KYPHAMA CXEMACH:

1 — cumob rou-méu; 2 — KyT6AaHTHPYBYH NAATHHA INEKTPOAH; 3 — CONHIITHPHIL anektpoan; 4 — revepatop (I3 —

33 xuaunarn); 5 — yarapyBuan Tok Kynpuru (macamaw, P — 568); 6 — kyuafirnpruy; 7 — snextpo pene; 8 —-

3€KTD ceKyHnoMepH; 9 — akKymyasTop; /0 — Kyunawnmsm 6yaysun; /1 — 0KopH oMIHK BoabTMeTP; /2 — apoc-
: cesb.

Onartaa y3rapys4aH TOKHMHT yacTotacu 400—420 Ty, amnanrynack sca 5 #B nan
Kam O6Vaazu. Epaamun 3jektpol — YpTacuaa T.cC.3. JKOHAAIWTHPHATAH MAATHHAJH
31eKTpod. KyupuknuHr MyBosaHatu ypuatuiapurad Bakr 5 éku 10 ¢ 6yau6, y snextp
cekyHaoMep épaamuda + 0,02 ¢ aHukaukaa yavanaaw. Mysodauat Kapop Tonrad
t BaKTHMHT (C) Xap OHHAATH TOMYHHHHr S (cM?) cupti Kyiimpard Tewraamanas

TONHJAAH .
$=0,85 mi2f’?, (XXVI.12)

Gy epaa myy (Mr/c) ~— CUMOOHMHI KamWJIADAAH OKHG YHKHII Te3NUTH. My HH
aHHkJAaw yyyh 5-—10 MuUH naBomMuia xanuaasipaaH oKHO Tyluran cHMoOHH HRFHG
TOPTHJAALH. :

XXV1.3. TOMYBYH CHMOB SJIEKTPOLHAA CHPTIA AKTHB

MOIJAJIAP HIITHPOKHJAATH JJTEKTPOKUMEBHA PEAKILHAJIAPHHHT
KHHETHKACHHH YPTAHHLI

A
Ancop6aT MoneKyJanapH 3eKTPOL CHPTHAA TEeHr TaKCHMJaHraH Xolaapaar
3/IEKTPOKUMEBHI peaKUHSIaPHHHT KHHETHKacHHH Hdonanain yuyH

In(ke/ko) =riln(1—8) —sb ' (XXVI.13)

TeHrJaMacy KeaTHpu0 dnkapuarat, Oy epaa kg Bd ko — 0 HuHT Gepuaray KW