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CV3 BOIIIN

®Ou3nuk KMME PaHH YHUBEPCUTETIAPHHHTI KUME (aKyb-
TeTNapuaa, WYHHUHIAEK, TEXHUKA OJIMA YKYB lopTjapuia
YKUTUNAOHN.

Typau ¢pu3uk kumésuit karranuknap «CH» cucrtemacu 6m-
naH 6up Karopaa 1967 iiwnaraya xopu#t ITMAraH CHUcTeMana
XaM KaBC Muuaa Oepvaau, yyHKH Xanu Kynumiauk «CH» cuc-
TEMACH XaKuaa TY/JIHK SXIIHU TAaCaBBYpra 3ra 3Mac.

Myannud Ma3kyp aapcankKHHU Taiépsawiaa Y3MHuHr ¢oii-
Janu MacnaxatnapvMHu Oepran kKMMeE ¢aHaapH JOKTOpPHapH,
npodeccopnap A. A. Uynunéoes, H. 1. Ucmownos, P. C. Twna-
eB, noueHTnap L. ®. Hypvanaes, b. X. Xacanos Ba 3. X. Pyc-
TaMOBara Y3MHWHI CaMUMHWIT MUHHATAOPYMIMTUHH H3XOP
3TaaM.

Hapcnuk kKaMYMAKKIApAaH XOaK OYIMacJHIu MyMKHH, aJl-
6atTa. Llly ca6abra kypa, KUTOOHHHT IOTYK Ba KAMUWIHKJIApH
XaKkuaaru GuUkp Ba Mynoxas’aJJapMHTU3HH KyiAHaaru MaH3ui-
roxra 1000pHMUWIMHIN3HH cypaiiMu3: TowkeHT, HaBonit kyua-
cH, 30. «Y36eKMCTOH» HALLIPUETH.
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«DPU3UK KUME» ®AHU XAKHIA

MabayMKH, MOLAOMH OJAMHMHI XapaKaT KOHYHJIApHHH,
XyMnajaH, KHMEBHUM Xapa€HJIapHH, aCOCaH, HKKH ycyn OH-
JlaH Ky3aTuui-taxpuba Ba ¢ukpnawl Myad OwnaH ypraHvu
MYMKHH. Ky3aTuui-taxpunba ycyamn acocuit ycyn 6ynca xam,
YHUHI BOCHTACHAA TYpPJIM KMMEBMI Xapa€HJapHH, ynapaaru
YMYMHUANUK, QapKHM Ba yMymiauiraH KOHYHHUATAAPHH Ou-
nnud 6yamanou.

XVIII acpuuur ypranapuaa 6yiok pyc onumu M. B. Jlomo-
HOCOB TaOHaT CUpPAAPHUHH, Y XYMAAAAH, KHMEBHI XapaeéH-
JIapHH YpraHuiuaa Ky3aTHu-Taxpuba ycynu 6unas Oup Karop-
aa, Gukpnaul yCyauHHU XaM KYJUTalWHH TaBCHS 3TAU Ba IOKOPH-
Aa 6aéH 3Tuarad BasudanapHu xan 3tryBuu «Hazapuit kumeé»
¢daHMHUHT PaTUNULINA KEPaKJIMTHHH, SbHH KHUMEBUH Xapa-
€HNapHH YpraHuwaa GU3nkKa KOHYHIapH Ba YCYJU1apMra acoc-
JIJAHULI JIO3MMIIMIMHHU Macnaxat 6epau Ba Oy sHru ¢anHH
«Pu3uK KMME» HOMM OMITAH aTaaH.

POu3nx KUMEHHHr HOMH Ba YHUHT Ba3udac 6upmum
MapTa JIOMOHOCOB TOMOHHAAH 1735 finnna yHHHT «XaKkuKui
bu3uk kumMés» kuTobraa 6epunan. Puank KMME Mypakkab moa-
aanapaa conup 6ynaauraH KUMEBUM Xapaé¢HnapHUHT cababu-
HU H3NKA KOHYHIApU Ba TaXpuUbanapu acocuaa TYLUYHTH-
pyBuY# daHAUD.

ynnait Kuaub, pHU3nK KMME KUMEBUH XApaeéHJApPHUHT
yMyMAaluradH KOHyHnhapy Ba yjaap opacuiaaru OOFnaHMlunap-
HU aHHKJaiauraH ¢gpaHaup.

Ou3uk kumé danuu 6y BasndanapHu eumuaa, acocaH yu
YCYJAaH. TEPMOIMHAMHUKA, MONEKYNSAP~-KUHETHK Ha3apus Ba
KBaHT MeXaHMKa ycynunad doiinanaHanu.

TepMoanHaMHKa YCYJIH TEPMOAMHAMHUKAHHUHI Y4 KOHY-
HHra (ASbHM NOCTYNaTra) acocnaHrad 6ynu6, yHaa y3ok BakT
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NAaBOMHMJIAA TYNAaHraH Taxpuba Ba Ky3aTHIUl HaTHXaJlapH
yMyMaamwTupuarasamp. by ycynna repMoOAMHAMUKAHUHT yY
nocryiaatuaal domaaniaunb, aHMK HaTHXanap onnHanau. Tep-
MOIMHAMHKA YCyJiMa CUCTeMaJaru Moaaajiap Mojexynana-
PHMHHUHT TY3MJIHLWIKWHY OMAuW wapT 3Mac, sbHHU Oy ycyn BO-
CHTACHIA XApPa€HHMHI MOXMATH OMIAWHAAWIMANAN (TepMO-
IWHAMHKa YCYIMHHUHI KaMuMAuru). By ycynHuHr saxHa 6up
XYCYCHATH WYHAAKH, YHAA CUCTEMaHHMHI YMYMHH Xxoccana-
pu (MacanaH, TeMnepartypa, XaXmMm, 60CMM Ba X0Ka3onap)
OunaH N KypuiaaH.

Monekynsip-KkMHEeTHK €KH CTaTUCTHUK YCY1a CHCTEMAHH
TAaWKUA 3TYBUMNApPHHUHI (aTOMJIap Ba MOAeKyjaanap Xapa-
KaTH) XoccanapH TeKWHApHauO, xamaaHanu. by ycynnaH
¢donnanaHuil yuyyH, acocaH CUCTEMAHMWHI TY3U/IHIUUHH
oOuau Kepak. bupok, 6y ycynna KynvMH4ya TaxMHUH KHJIHLLI-
ra Ba coadanawiTupuiura uyn Kynunaam, 6y 3ca HaTtuxa-
JJApHHUHT OMp 03 HOAHHUK YHMKHIUHNTA ca0ab 6ynaau. by ycyn-
1A XAPAEHHHMHI MOXMATH OWAMHAaWIaAH. TepMOOIHHAMHKA
Ba MOJICKYJIAD-KHHETHK yCyiap OUp-OHpUHM TYIOMPYBYH
YCYANapAMDP.

KBaHT MexaHHKa yCy/lH, aCOCaH, MOAJAIAPHUHI TY3WIH-
UWIHHHA ypraHvuiaa Ky/UulaHUaaau.

®u3nk kumé «cod» Haszapuit daH 6yaud, ynoa dakar
IOKOpHAA Kaul 3TUAFaH «cog» Hazapuil ycyanapiaaH ¢pom-
NaJIaHUNAOHU, AeHH HOTYFPUAUDP. YyYHKH OU3NK KuMe daHu
KMME PaHHHHUHT 60WIKa 6VnuMnapn Kabu taxpubara tasi-
HaAH.

Ousnk KuMé myctakun ¢aH cudaruna GUpHHYM MapTa
1865 iinnna XapskoB yHusepcuteruna H. H. beketos Tomonu-
NaH YKuTWIa OouwtaHau. JIEKWH YHUHT allpHM KOHYH1apH aHYya
WIrapupok, Kaiwg 3TuaraH 3aM.

Ou3uk KuMé aHuk dan 6ynub, Hazapuil KapalUIapHUHT
3KCNEpHMEHTAN ycyanap¥, GHU3MKAHMHI MAHTHK Ba MaTte-
MaTHK KOHYH Ba KOHYHUsATIapMIaaH KeHr ¢oiinanaHaau. by
3Ca Xapa€H/JIApHUHT Kanaai GopMIUMHM Ba coavp OVnaan-
raH y3rapuuulapH¥ onaMHAaH anTHO OepHll UMKOHHATHHH
Oepaanmu.

XX acpna ¢ou3nk KuMé daHu Xyda KaTtra cypbaT OunaH
puBoxnaHau. byHra ca6ab, ynuHr kumé ¢paHun Ba KHME CaHO-
AaTHHHUHI acocui Tanabnapura tyna xasob OepaauraH MyHa-
JTULWIKAKD.
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DUIUK KUME GAHUHUHT TEKILUPULL OELEKTH

v MawiyMKu, KUME (DaHHUHHHTI «@aHOPraHUK KHUME» OVIUMHU
HOOPraHUK MOAAA/1apHUHI, «OPraHUK KuUMeé» OYyauMHU opra-
HHUK MO/L1aIaADHUHT OIMHHLL Hyanapy Ba XoCCalapuHH, «AHa-
JINTUK KHME» IPUTMANApHUHT cudaTy, MHKLOPHIt TApKHOHHH
TeKiwuupaau. OH3UK KUME 3ca KUMEBHIA XapaéHaapHH Xap To-
MOHJIaMa Ba KHMEBHM XapaéH 6winaH éHpowl 6opanyiraH pusm-
KaBuil xapaéHnap OMNaH KOMMIEKC paBHUllAa TeKIWMpaau Ba
yprasaau KumEpni xapac¢Haapaa KaHaan Mmoaaanap — (aHop-
rAaHUK €KH OpraHukK) Moalanap MIUTHPOK KMIMLIMAAH KaTbH
Ha3ap H3UK KUME KOHYHJIApH Y3 KYYMHH caKiaian AKnmesuit
XapaéHaapHUHT O0pHIL-00pMACANTH TYIHK-HOTYAUK OOpHULLH,
YHHHT 6mM1aH eéHaolu Sopanurad ¢u3ukK xoauncanap 6unaH 6or-
NUKJINTHHK, OOpHLL TEUTUITHHHK, MEXaHU3MHHH Ba X0Ka3onap-
HH ypraHaau. bab3aH, KHMEBHH XapaéH cucTema (Moaaanap)
arperar XOJIaTHHUHI y3rapuiuu Ba ¢asanap 6yiuya rakCuMna-
HUWHK 6nnan 6opan KHuMEBnii xapaéunap Gu3MK xoaucanap
OunaH éHnow 6opaaun («cody» KMMEBHMI XapaéHnap Xyaa 03).
KHMEBHNI Xapa€Hiap Typau 3HEPrUSIIapDHUHT aXPATHLLH OH-
JlaH 6opaau: — UCCUKJIMK Ba HYP DHEPIHACH, JIEKTP 3HEepIrus
(akkymynsTopnapna), MexaHuk 3Heprus (noptnawi 6unaH 60-
paluraH peakumnsnapiaa) Ba Xokaso. ©u3suk KuMeé GaHu KuMmeé-
BMi1 Ba PHU3HK XaApaCHIAPHH YAAPHHUHT ¥3apO TabCHPHHH IbTH-
Gopra onub TeKwWKpaaHn Ba ypraHaan, by ¢aH MabIyM peakuu-
AHUHI HYHANUUWIWHU, KAHTap €KH KalWTMac 3KaHIUTMHH, 60-
puiI-00pMACIMIHHY, YHra TYPAM OMMUIAPDHUHI TAbCHPHHH,
MYBO3aHATHHHTI KA4YOH KAapop TOMHIUWMHYU Ba peaKLIUSAHUHT YHY-
MHUHH OlIMpUII HYANAPUHHU AHUKAaWAM. MacanaH,
H,+Cl,—2HCI na BOIOPOA Ba XJIOp MOJIEKY/lanapH 6eaocm‘a
pealcumira KupuiuMaiau. by peakuus 6Up Heya 6ockuyaa —
OPAaNHK MOMIANAPHHUHI XOCHA Oyauwuu OunaH GopandMm.
H,0+0,=2H,0 peakuuscun aHya Mypakkab Gopanuy ®u3uk
KHME peaxummuur TE3JIMrUra TYpNH OMWUIAPHHUHI TabCHPH,
PEAKUHMSHUHT HYHATMUIMHK TE3INaTHLL, Xanan 6epyBumn iyHa-
JAULLIAPHM CEKHWHAATHULL HYLUTapUHH Kj?pca'mﬁ 6epanng by co-
Xalary TeKilUHpuiluaap peakuusiHUHT Oopull Mexa::#amunu
OHAMHIAWTHPHO Gepann. MoananapHMHT TY3WIHILHHH ypra-
HUO MOANATAPHUHT PEAKUUAra KUpHUIIHIL KOOUNUATKH Ba Oy
KOOuAuaTAapra €HAOW XON1a TabCUP 3TYBYM Kyylapra xam
OOFINK IKaHAUTMHH TYLWYHTHpaau. by 60F1aHMI HanaHKMLL Ba
OJIMHIAH HAaTHXAaNnap aCoCHAa peakKuUMAHUHI SOpHIINIATH KATOP
XOANCANTAPHH TYIWYHTUPHO 6epanu,demak, PU3MK KUME peak-
LUMAJIADHUHT HAa3apHii Ba aManui MOXUATHHH 04nb Gepaan..,
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1606
MONEKYJIAJTAPHUHI TYSUWJTAWMN

by 606na MojiekynaHHMHT XocHa OYaMl Xapa€HH, YHH
XOCHJI KWJIYBYHM aToMaapaa 6ynaanraH y3rapuuinap, aToMnap-
HUHr Tabuaru Ba ynapHUHr Oup-OuMpmra Hucbaran ¢asona
XOMWMAWMLIH, YMYMAH TYPJAH OMHWJIJIADHUHT MOJIEKY/a XOCCa-
CUra TabCHMpH Kaby MyaMMOJap ypraHuaaau.

by myammonap asBannapu KMMérapiaap TOMOHMAAH ypra-
HWAAHM Ba Oy coxama MabiyM Japaxaaa IoTyk/j1apra XaM 3pH-
wuiaM. KBaHT MexaHMKAacH WAaK/UIAaHMO YHHHI MaTeMaTuk
wdonanapu, anHukca, llpeaunrep reHrnamacu xawd 3Tun-
raHAaH CYHI, aTOM Ba MOJIEKYAanap TY3HJHLIN Xap TOMOHJA-
Ma Bd YYKYP TaAKHK KMAHHA OouutaHaun. KBaHT MeEXaHHKaCH
épAaMHIa MONEKYAAJNIAPHUHI TY3HJAHILUMHU ¥praHvll aH4a
Mypakkabaup, YyyHKH Oy coxana, acocaH MareMaTuka Ba ¢u-
3uKa arsapura Mypoxaar KiHjavHaan. KBaHT MexaHHKacHAa
IPUILWITAH IOTYKJAPHHUHT aCOCHM KUCMH, acocaH HH3UKaap
3UMMACHIra Tylaau, J1eKMH OyHaa o3 6ynca xaM KuMérapaap-
HUHI yaywu 6op, anbarra.

X031paa MONEKYJIANaPHUHT TY3WIHIBHHY YPraHUWIa HKKH
ycynaaH: saneHTt 6ornanvit (Bb) Ba Monekynsap opburannap
ycvaunaad (MQO) doitnanannnanm.

KBAHT MEXAHMUKA HASAPUACH

by 6ynumaa kBaHT MeXaHHKa Ha3apMsCH YCTHMA KMCKaua
TyXTannb yramui. M. [InankuuHr (1900 i1.) kBaHT Ha3apusaCH
HYP 3HEPrUiACH YUIYKCH3 3Mac, Oanku MabayM yaywnap Ou-
JJaH 0THNAAM Ba UYMKApWIadHW, AeraH FOSTHM Wirapm cypaiau
Ba Oy 6MaaH KBAHT Ha3apHACHIa acoC CONAH.

HypHHUHTI 10THNAAKTAH 3HI KMYHUK YJIYLIH:
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E=hv | (1.1)

oynub, 6y Mmukaopra kBaut aevnnanu. lOTunraH €Kn 4uka-
PHATAH HYP 3HEPrHSCHMHHUHI YMYMHH MHKAOPHM Kyimaaruya
Oynaau:

E =nhv, (1.2)

Oy epaa n=1, 2, 3..., v — teOpanuuu yacroracu; h— [lnank
DOUMMitcH 6,6256-103 X -c (6,6256 -107% 3pr. c) ra TeHT.
KBaHT Ha3apHsCHHH AUCKPeET TabuaTra 3ra OyaraH TedpaHui,
ainaHMW Ba WWYHra yxwaiw 6owKa RaBpUi xoaucanapra rar-
OMK 3THILI MYMKHH.

KBaHT Ha3apHMsCHMHM DHHWTEHH MyKaMMannawtTupub
(1905 H.) yHra Kyiinaaruua tavpud Oepau: Hyp 3nxepeuscu
Masaysm yaywaap b6uiau, AsHU K8AHmMaap xo0auda omuaca €xu
quKapuaca, yHuUH2 Manbau 6yn2an 31eKxmpomasHum Matooru, Hyp
SHepUACUHUNZ Y3u Xam keanmaaHnzaH (6ynaxknanzan)oup. Hyp
3HEPTrUsiCH, HYP KBaHTNApH €Ky ¢doToHRAp TYNMnNaMUaaH (Ty-
TaMuaaH) noopar. MOTOH ry€ Hyp IHEPrUSICHHHUHI AaTOMH
xucobnaHub, yacroracura 60FIHK Ba MabiiyM OFUPJIMKKA 3ra-
avp. LyHnai kuaunb, Hyp modouiidup.

KBaHT Ha3apMACH HYPHHMHT IOTHIMIUM BAa YUKAPHIKULIHK
6unaH 60ornuK OynraH xapa€HnapHu u3oxnabd bepau, nekuH
HYPHUHT TapKaauvuiniaa coaup OynaauraH Xapa€HJIapHM —
ahdpakumsd, Kyroaaumu, HHTepdepeHUMS CHHIapH X0AUCa-
NapHK¥ TYWIYHTHpHO Oepa onmanu. by xoaucanap HYpHMHr
TYAKMUH TaOuaTura 3ra Oynuwu OwnaH u3oxjaaHaad. KBaHT
HasapMacuaary 0y TYuyHMOBYHAMKHM KBAHT ME€XaHMKaA Ha-
3ApUACH X1 ITAIM.

KBaHT Ha3aprsaCcK BOAOPOA ATOMUHUHT TY3WIHIUMHH OHp
Kajap TYluyHTHpHO OepiuH, aMMO YHHM Kyl aTOMAHX MOJIEKYJa-
napra HucbaraH Kyanabd oyamaamu.

KBaHT MexaHHKa Ha3apMsicura Kypa, Hyp dyaaucmuk (Kyuw)
mabuamea, AsHU MasAyYM maccaza 32a byaeau, 3appa4a (kopnyc-
Kyaap) mabuamuea éa myakux mabuamuea 3ea. Jyanuctuk Ta-
Onar ¢pakaTt Hyp yuyH xoc 6ynmacaaH, 6ankm 3neKTpoH, Npo-
TOH, HEATPOH CHMHIAapX 3JJIEMEHTAp 3appavajapra XaMm Xoc
3KaHJMUIK aHWKAAHraH. by 3appayanap oKMMH KpUCTa/Ulapra
HyHanTupuaca, ynap amdppakumsira yupannn. Lllynnait knnuo,
YAQPHMHT XaM KOpnycKyasp (Moaaui), xaM TYAKHH Tabuartra
3ra 6yamiuK, SbHU AyanUCTHK Tabuataa 3KaAHJAUIH TACAHUK-
JIAHTaH.

by Ha3zapusaHu spatraH ¢paHuy3s oaumu He-bBpoiins
(1924 ii.) xapakaTHHHI TYJIKHMH Y3yHnuru (A) owunaH 3appa
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MaccacH ypracuaa Kynmaarnya OOriaHMId O0p 3KAHAUTHMHH
Kaua 3TAM:
A= h/mv

Oy epaa: A — [Inank noumniicu, m — Macca Ba v — Te3/MK.
11y 6s1snan Jde-bpoiinb KBaHT MEXaHUKAHUHI ACOCHI HAa3apH-
sicura acoc conaun. Keiinnyanuk lpeaunrep, IeiizeHGepr Ba
JI1pak 6y Ha3apysiHH sHaaa Mykamman ypraiaunap. by Haza-
pusira MyBopHK, Xap KaHJaln MHKpO3appayaHHHI XapaKaTh-
HU KaHAakaAUDp AaBpUi (TaKpOpJlaHYBYH) XapaéHra yxiuaTuiu,
y 6unad GoFnatt MyMKHH. 3appaya xapakarthaHraiaa, oy nas-
puii xkapaéH yd ynyamau (yd Koopauhatnu) ¢asona tapka-
NyBYM TYNKMH K¥puHHinKaa 6ynaau. by TynKuH ¢paza myaxu-
nu peunaav. ®asza TyakuHu 6u3 Ouarand 6up 13ara 6Gopaau-
rad TyaKuHra yxwaMmainan. Ulpeauurep (1926 i.) ¢pasza TynkKu-
HUHMUHT TapKaJullU TEHIJIAMAaCcMHH Ty3uiura MmyBad¢ak 6ynau:
Oy TeHrnama xBaHT MexaHHKaCH (EKM TYVJIKMH MEXaHHKAaCH)
HHHI aCOCHH TeHrnaMmacH 6vVaub xKonau.

H. bop Hazapusicura MyBoQHK, 3N1eKTPOH saapo arpodpuna
MabiiyM opOUTana ainanaau, nc6 xucobnanap 3nu. lpeauH-
rep TEHrnaMacura MyBo(MK 3Ca 3N1eKTPOH aTOM €KH MOJICKY-
JJAHUHT TYpPJaH XOWiapuaa MabayM 3XTUMOJUIUK OMnaH nanno
6ynnud TypuIUM MYMKMHAMTH TYFPMCHAA ran OPHTHUILN MyM-
KUH. Hatnxana anekTpOHHUHT 3apsian Mabaym OuUp Xoiiaa
3Mac, MabayM 3XTHMOJUTMK OunaH siapo atpodunaru ¢asona
TapKairaH Ba YHWHI 3HYIMIYA Xap Xo#na xap xun. lllynnait
KHAUO aaexmpon 6yaymu naiido 6ynanu. UlyHra kypa, 3sex-
mpon 6yaym (€xu 32eKmpor 3aPACUHUHE 3UMAUU) XaM MABAYM
Ixmumoanuxk Gunsan maspughaanadu. MabayM 31eKTPOHHHHT
aTOMJaru XONAaTHHH BA 3apsiM 3UUIUTHHUHT TAaKCHUMIAHM-
LUK, EKTPOH aTOM aTtpodmaa Typau Xoiaapaa OYnHiIUK
IXTUMOAUHM Hoganaitaurad TVIKUH GYHKUHICH amom op-
bumaau pennnaan. lllpeanHrep TeHrnamMacu 6MTTarHHa Moi-
IVt HYKTa YYYH KyiAuaarn KYpUHUILLOA C3WIANM:

8y + SR (E+U)=0 (1.3)

by TeHrnamanaru y ra TVAKMH QyHKUMACH Aeiuaanu, y da-
30BHIA KoopaMHaTanap x, y, Z HUHI hyHkuusacH 6yaub, anek-
TPOH OYNYTHHUHT TAKCUMIAHHIL 3UYIUTHHU KYpCaTaau. A? —
Jlannac onepatopu®*, abHH

* A — oncparop Hwopacs 6yau6. pyHkuna 6iunan YTKa3sIMILN Kepak
OynraH oncpaunMAnapHHHr MabayM TYNAAMHHK KY¥pcaTaiaM.
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A2

Lot

X y

E, V — MabiiyM WapOHTAA 3appavyaHUHT TYJIKHUH Ba NOTEHLH~-
an 3Heprusicu, U — anpo Ba 37eKTpPOH HYKTaBHM 3apsan aeb
dapa3 KMNHHIAHNA, yaap KYNOH Kyuu OunaH 6up-6upnapura
TOpTHIWHO Typaannap Ba U — ylapHHMHT NOTeHLHaN 3HEPru-
ACH, E — 3neXTpoH MabayM 3Heprus gapaxacuia 6ynraHna-
r'M TVIMK SHEPrHACH, m — 3appaya MaccacH.

v (X, ¥, )X, y Ba Z RyKTranapaard ¢a3a tT¥IKMHUHHUHT Y4
YNyaMau aMnauTyaacuamp. yidxdydz(y?dv) Texiunpunaérran
3appayaHHUHT OEpHIraH KHUYHMK dv Xaxmaa Oynuiul 3XTUMON-
auruHyn udonanaiau. llly cababaan ydv wy Xxaxm 3nemeH-
THOAru 3appaua (3NeKTpOH) 3apsAay 3MWIMTHHHUHI KaTTalH-
THAKP.

LpeauHrep TeHIIaMaCHMHM €YML WMIYHR KYpcaTaauKH,
aToM opbuTaninap yy xun Oynaau, yirap KBaHT coHnap aeb
atanaaMraH pakamiaap o6mnan uopanaHaau. actnab, Kymu-
Aaru KeNTUPWIraH y4 XMn KBaHT COHH: 601 KBAHT COHH (n),
opbuTan KBAaHT COHH (/), MarHuT (éXH a3HMyTaN1) KBAHT COHM
(m) KHpUTUAAN. SNEKTPOHHUHT aTOMAAru X0JaTHHH TaCBUpP-
JIOBYH TYNAKHH QYHKUMACH yUTA KBAHT COHU n, I, m ra 60FNHK.
DJIeKTPOHHMUHT 3HCPTETHK X0NaTH 3ca n, [ xuhimMaTaapra 60F-
UK, Oy COHJIADHMHI KHIHMATH AXJIMT COHNApra TeHr 6ynaau
Ba ACMaK, 3JICKTP 3HEPIrUsCH NAUCKPET KMiMaTra 3ra 6yaamu.
CyHr TYpTMHYM KBAaHT COHH — CNHH KBAHT COHH (S) bopnu-
rM Kysatunaav. by ksaHT conu lllpeanHrep TeHrnamacuaa
3bTHOOpra onruMarad. bab3u aneMeHTap 3appaya (3NeKTpPOH,
HEATPOH Ba X0Ka30)J1apAa MaxCyC MY4KH IPKHMHIHK JapaXacH
MaBXyA. by 3pKHMHAHK JlapaXacH 3appavaHHHI MEXAHHK MO-
MEHTH OunaH OorMK O6YAMO, YHHHr ¥3 VKU arpodHaa MKKH
TOMOHIA aiaHUIIKAAH Keanb YUKaIHM.

IlIpeaunrep TEHrNAMACHHHHT €YHIHIIH. X03Upya Oy TEHT-

Nama ¢akar H3 nounn YYYH aHUK €YHJIraH.

bupop cucTeMaHy KBaHT MEXaHHMKA €pAaMKAA TEKLLINPHILL,
SHI aBBAJIO, YHUHT TYAKHH (DYHKLUMACUHMK TY3MLI Ba YHH
UlpeavHrep TeHrnaMacura KyiHiu Ba yH4 e4uul iynu 6unax
CHCTEMAHHHT 3HEPrHACHHHU TOoNKWAAH HOopaT. Ma3kyp cuc-
TEMAHHHT XOJIaTHra MOC KenaauraH yHkuusnap xycycui
@dyHKyuArap, yHra MoC KenraH 3HEPrHAHWHI KMHMaTH 3Ca
xycycuii xuiiMam peunanm.

IlIpeamHrep TeHrnaMacuHHM e4HILIA, aCOCaH, HKKH YCYJI-
JaH — BaneHT S6ornaHuuuiap (Bb) Ba Monexynap opburan-
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nap (MO) ycynnapunau dotaananunanu. by ycynnapHHHr aco-
CHIi MOXHATH OUpP XHA — OHp INEKTPOHAHU TYNKHUH PYHKUHU-
sinapyU BOCHUTAcHa MONEKYNAHUHI TYAKHH QYHKLHSACHUHH,
cyHrpa LllpenuHrep teHrnamacunaH ¢oilnanaunb, y opKanmu
MOJIEKYNNIAHUHT 3HEeprusicuHu xucobnawaan uwbopar. Tonua-
raH E, U knitmatnap wyHaai 6yamun kepakku, ynap Llpe-
NUHIep TEHrJaMacHra KYyAuNraHaa TEHIHAHUK XOCHn OYNCHH..
IpeanHrep TeHrNaMaCHHH €YUl MATEMATHK XHUXATHAH aH-
yariHa Mypakkab OynraHnuruaaH, YHHHT yCTHAA TYXTaaMac-
IaH, acoCaH, HAaTHXaJapHHH 0axc 3THII OMJIaH YEKIAHAMH3,
X0J10C.

ATOM Ba MOJICKYJIAJIAPHUHT TY3WIHILKHH YpraHULuaa Typ-
JIN X0JIaTAArv 3HEprusiHu xucodbsaw yyyH Moaenb cudaruaa
ocyuarsamop Ba pomamop cucreManapmnad cdbonaanaHunan,
YyHKH Oy CHCTEMAIAPHHUHI MEXAaHHK XYCYCHUATNAPH MYyKaM-
MaJsl YypraHWIraH.

OcumanaTop — NOTHHYA TeOpaHMII CcY¥3MOaH OJMMHraH
6ynnb, ynu udoaananamrad KarraniMKiaap BakKT yTHLLH OHnaH
AaBpHit paBuiLa Y3rapaau. MyBo3aHart X0naTniaa CHCTeMaHHHT
NOTEHLMAN IHEPrUACH MMHKMYM KHAMATIa 3ra 6ynanu. Arap
CHCTEMa MYBO3aHaT XOJaThaaH 6Mp 03 yekiIaHca, ocuuns-
TOp XapaxKaTtH TYFPH YM3HK TEHrnaMacH O6uwnaxn ndoaanaHanu
(rapMOHHMK OCLHHWUIATOP). Arap CMCTeMa MYBO3aHaT XOJIaTH-
OaH KYMpOK YEKJIaHCA, YHHHI XapaKaTHHH TYFPH YH3HK TEHr-
namMacu 6unad mdonanab 6yamanau (byHmai ocuunsTopra
HOTAPMOHHMK OCHWUIATOP Aeinnanu). OCUWUIATOp 3HEprusi-

cu Eqc =hV(n+Jz-) ra TeHr, n — 6yTyH connap (0 = «), v —

4acToTA.

Potatop (noTHHYA — ailaHHL OeMaKIAKp) MOAAKH HYK-
TagaH nbopar MexaHMK cucreMa. Xapakarcu3 ¢pazona Oy HyK-
Ta pOTaTOp MapkKa3uaa MawlyM Macodana Ba3HCH3 KATTHK CUM-
aa TyTM6 Typuinaau. KBaHT MexaHMKacH 6Yfinya pOTaTOpPHHHT
X3apakaT MHKIOPH OpOMTan MOMEHTH KBaJAPaTHHHHI YEKIM
(auckpeTt) KMinmMaTu 6mnan udponanananm.

PotaTtop MoneKylalapHHUHT aiJlaHMa XapakaTMHHU MaTeMa-
THK Hdoaanailsa HacaualUTHPWIraH Moaeab CHgaruaa Ky/uia-
HWIAAU. Arap HKKH aTOMJIM MOJIEKYJIafia aTOMIAp OpPacHiaru
Macoda xyana KMuuk 6ynca, MolexyJlaHMHI ailaHMa Xapakar
3HEPrUsCH KBAHT/IAHTaH POTAaTOp TeHrnaMacu 6unaH ndona-
JJAaHaNH.

11

www.ziyouz.com kutubxonasi



KMMEBUWUA BOFNAP

Monexyna 6apkapop cucrema OYnnO, YHH TaluKHa KW~
raH atomuaap y3apo TopTHWwKOG Typanu. byHna# ToOpTHLUHL
KHMEBHH OOF opkanu 1o3ara kenaau. Kumésun 6ornap 6up
Xun 6ynud, ynapHMHr Tabuatry Ba 3HEPrUACH XaM TYp/Hua
6ynanu. ATomMnap opacHaa ByXyara KejJaauraH KUMEBHi OOF-
HUHI XMW HOHJAHMIU MOTEHUHANH, JIEKTPOHIa MORWUIHMK
Ba 3N1eKTPOMaHPUMIHK Aeb aTanyBuUM KATTATHKJIAPHUHT KUii-
maTura Sorukaup. LLIyHuHr yuyH xam aactnab aHa uy Karra-
NUKNAp XaKkuaa TyuuyHya 6epamu3. CyHrpa acocuit KHMEBHA
6ornap — uoH OOFNaHHL, KOBaJIEHT O6OF, KyTONH OOF Ba KO-
OpAMHAUHOH OGOFNap TYFpUCcHAA CY3 IOPUTAMMK3.

Honrnann norenunanu. KuMEBHit XapaéHnapaa — aToM
Ba MoOJeKynajlapaaru 3JIEKTPOHAAP SHIMAAH TPYTHTANaHalM,
SABbHH YNIADHHHT aTOM aTpodKaa Xxoinawnimy y3rapaau. I'pyn-
NaAJIaHMLI IICKTPOHJAPHHHTI aTOM SIAPOCHAZH Y3OKJAaLIWLIH
Ba axpanuuin OwnaH 60oFIMK. by xun ¥3rapuuuiap Mabiaym
3HEepPruaHUHT capdnasuwuHy Tanab staau. by ¥3 HaBbaTHnaa
JICKTPOHHUHT aTOM AAPOCH OMIaH OOFIaHUIL SHEPIrUs MHUK-
aopura 6ornnkK. by 3Heprusa Kynon KkoHyHHra 6HHoOaH:

- _2
)

€ — 3NEeKTPOH 3apaiH, 7 — SAPO 3apsalH, I — AAPOAAH IeK-
TpoHraya oyarai mMacoda, MHHYC (—) HUIOpacH aapo 6unaH
3JIEKTPOH ypTacuaa TOPTHUWIYB KYYHHHUHT OOpAUTHHU KYpca-
TaANn. SNEKTPOHJAPHHUHI 3Heprusicu 6y 3neprus 6mnaH 6mp
KAaTopAa, 3/1IeKTPOHNApHHHT 6up-Onpura Tabcupura xam 60or-
UK. YMYMaH, 3IEKTPOHJIAPDHHUHT 3HEPTHACH aTOMAA YIAPHHUHT
KaHaaM xoinawuvuinra, n, |, m COHlapHHHr KuiiMaTtura 60F-
ANK. DNeKTpOoH OUp 7 IaH UKKWUHYH 1 ra yTraHaa, 6y aHeprus
KUIMaTH KECKHH y3rapaau, aMMO MabliyM n — 3Heprusacuaa
TYPAH KoOuknapra yrraHaa 6up tekucaa ysrapaau. llpeaun-
rep TeHramacu n, [, m HUHI TYpIH KHAMATAApHUIA 3EKTPOH
3HEPrusiCMHUHI TAXMMHHA KHHMAaTHHHU Gepany.

Mawuaym anexmpornu amomoan yekcusnuKKa y3oxkaaumupuiu
Y4yH 3apyp Oynsaduean 3Hepaus 3AeKMpOHHUHZ amomea GOFaa-
Huw 3xepeusncu ned atanami. ATomnap TapKMOHAArn 31eKTPOH-
napHM 6up xunna axparmainau. 1908 imnaa B. A. Kyp6artos
3NEMEHTNAPHUHI KUMEBHI XoccalapMHu OUp-Gupura TaKKoc-
7120, YNIapHUHT MabJyM COHAArH 3JIEKTPOHNAPHU OCOHAMK OH-
J1aH, KOJIraHJ1apy aH4Ya KUHHMH aXpanuIuMHH Ba OCOH axpa-
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NlAaAUTaH 3NEKTPOHNAp COHYU NaBPU CHCTEMaAarH rpymnmna co-
HHMra TEHI 3KaAHJAUTMHU YKTUPraH 3au. buprHyu rpynna sne-
MEHTNapH, SsbHM MeHaenees xansanuaa OMpUHYK rpynnasa
XOWnawraH 3jieMeHTaap Oup eKTPOHHHU, UKKHHYH rpynna
3JIEMEHTAAPH 3Ca UKKH 3/IEKTPOHHHM OCOH aXpaTaaH Ba X0Ka-
30. ATOMJIaH 3JIEKTPOHHHHT aXXPANHILH Y30KalLaETraH 31¢K-
TPOHNAp COHU OpTHO OopHILIM OMnaH KMitMHAALLANHM.

Amom (Monekyaa, paduxan, uor)oax 6umma 32eKmpoH axnc-
pamuuwi yMyH 3apyp 6ynzan 3HepeuUA MUKOOpU UOHAGHUW NOMEH-
yuaau neannany. MoHnaHui noTeHUHaNu CUCTeManaH OUpHH-
YU, MKKHMHYM Ba XOKAa30 3JIEKTPOHNAPHHHT OHPUH-KETHH
aXPpaAIHLUIK YYYH Kepak 6ynrad noreHuuanaup. LlyHaai 3kaH,
HOHJAHUIL YYYH capdraHaAHraH 3HEPrus HOHJIAHHII NOTEH-
LLMANTU Ba 3apsid MUKIAOPHHUHI KYnaWTMacura TeHr 6ynanu.
INEKTPOH 3apsAln MUKAOpPHM OHUp xun 6ynranaa MOHJAHMLL
SHEPryUsiCH HOHJIAHMUIL NMOTEHUHANUra nponopuMuoHan 6yna-
au. by noreHuuan Xoyn/atoM €Ku 3N1eKTPOH-BOALT (3B) 6Mp-
nvruaa udoaanaHanu.

HoHnaHuiu noTeHUMaNu 3NeMEHTHUHT KUMEBHH XOCCacH
6unax y3sui 6ornukanp. LLIyHHHr yuyH HOHNAHHKIL KOHYHH-
ATIApU OMNAH TAaHULLIAMMU3.

HNuixopuit-ep MeTaIMaaH 31EKTPOHIAPHH Y30K/IaWTHPHL
YUYH UIIKOPHIA METAUIHHUHT 2JIEKTPOHMHH Y3O0KJIALWTHPHULI-
Ilarvra Kaparasaa Kyn noreHuuan kepak 6ynaau. byHuHr ca-
0abu wyHaaku, HUIKOPUIA METAULTADHHHT TAalWKH 3/E€KTPOH
KaBatuaa XydTiaHMaraH s 3JIEKTPOH, WLIKOpHii-ep MeTan-
napaa 3ca xydtnatran s anekTpoH 6ynanu. llly6xacus, xyodr-
JIJAHMAraH s 3NeKTPOH XY(PTNaHraH s 3NeKTpoHra HucbaraH
OCOHPOK y30K1alaan. XyAaau WYHUHIAEK, MKKUHYH Ba YYHUHYH
rpynna 3jieMEeHTNapHHUHI MOHJIAHHMII NOTEHUHA/IapH Tak-
KOC/NaHCca, § ANeKTPOH XydTnaHraH s 31eKTPOHHMHTI OUTTa-
CHra KaparaHaa Ky4cu3 60FIaHraHMHH K¥paMu3 Ba X0Ka30.

Xap rpynnaga 0KOpHIAaH nactra TOMoOH, Oy rpynnana
XXOWJIaLUraH JIEMEHTJIAapDHUHI MOHJIAHKIL ITOTEHUHANK KaMas
6opanu. by 3ca 1OKOpHAaH nacTra TyWraH capy 3JieMeHTapaa
31IEKTPOMAHPUATMKHUHT KaMaitub, METAUTHK XOCCATAPUHMHT
Ky4yainnd OOpHULIHMHH KypcaTaaH.

Typnu TapTHbaary HOHARHHUIU NMOTEHUKA/UIAPDHHHN TAKKOC-
nacak (I,1-pacm), xap KaicH 371eMeHT aToMHAa OUPHUHYH aco-
CH# KBAHT COHH YE€rapacuaa HOHJAAHHILL NOTEHUHATHHHUHT OUD
TEKHUC Y3rapHIUMHM, HKKMHYHM aCOCHN KBAHT COHMra yTWi-
raHaa 3ca HOHJAHUL NOTEHUHANTUMHUHAT KHAMATH KECKHH V3ra-
PHIUHMHM KYpaMH3. by KeCKMHAKK XaaBaiaa TYFPH YH3UK OH-
NaH Kypcatuiarad. Macanan, Zn aneMeHTUHHHT TALLIKH 3JI€K-
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L. I- pacs. UoHnanuw noreHUHany.

TPOH KaBaTHAard (n =2) OGUpruHa 2s 31eKTPOHHH Y30KJall-
THpHLI YYyH 5,390 3B, HuKH KaBaTaaru (n=1) 35eKTpoHaap-
HHY Y3OKJIALUTHPHLL Y4yH 3Ca TaxMHHAH 14 Ba 23 maprta Kim
3Heprus Kepak 6ynann. bolika aneMeHTIapAa XaM XyA0H LLEyH-
RaK xoauca Kysarunanu. Onarna, MeTaJLIapHUHT MOHWIAHHLU
NOTEHUMAIH, METAJLIMACTAPHUHT HOHJAHHLI NOTEHLHAIMAAH
KMUYHMK OVnagu.

Dnexrponra MoK, MoaekynaHMHT Xocua 6yauIuMaa
HOHJIAHHIU NOTEHUHAIH OMNnaH OMp KaTopaa 3/1IeKTPOHra Mo-
AWLIHK XaM aJ10XHAa aXaMHATIa 3ra. AmoMAGpHUHE 3NeKMPOH -
2a Mollunrnueu— Helimpan amomea (Monexyaa 6a paduxanea) anex-
mpon bupuxkanda axcparub wuxKaouzan 3Hepeus muxKdopu 1y
aTOMHMHT 34eKxmponea mouusrueu deb amanadu. by 3Heprus,
oanarana JX/artom (3B/atoM) OWnan ynyaHamu.

DeKTpOHra MORWUIMK MacCNEeKTPOCKOMNMK, CMEKTPOCKO-
MHK, aTOMra 3JIEKTPOH OMpHKaAMraH peakKUuUsIHUHI MYBO3a-
HAaT KOHCTAHTACHHH VJ1Yall CHHrapH ycyaiap épaaMuaa aHHK-
JIAHAZM.

X 031pya 3MEeKTPOHra MOMWUIUK aHHK ¥N4yaHraH 3Mac.

HoHnaHKkiu noteHuKHann 6MNaH 3JEKTPOHra MOMMIUTHUK
opacuaa 6ornauuiu HYK. bBUpop aTOMHMHI MOHNAHHM LI NOTEH-
LIMaIH KaHYaJIUK I0KOpH OYIICa, SBHH Y ¥3 31eKTPOHMHH KaH4Ya
MYCTaxKaM cakjiaral 6ynca, y 60L1Ka 3JIeKTPOHHH y3ura 1uyH4a
OCOH OGHPUKTUDHIUHN Kepak, AeraH GUKpP TYFHAHIIN MYMKHH.
JlexnH 6yHaai ¢uUKp HOTYFPHU. DNEeKTPOHra MONWUIHK DJleK-
TPOH KABATHHHHI TY3HWIUILHKIA OOFNHK.

DnexTpomanduitnuk. Papas Kunanauk, 4 31eMeHT aTOMH
B snemeHT atoMu O6mMnaH 6UpUKHO, AB MonekynaHH XOCHJI
KHNAETTaH OYJICHH:
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A+B=AB

By MoananapHHHI acocHna Xxocun 6ynyBuu KHMEBuit OOFIap
aTOMJIapH 3JIEKTPOHNAPHHMHI KAaHIaW rpynnajaHUUIHHH,
HOHNIAHMIL MOTEHUHANH Ba NEKTPOHra MOHUANMK KabH xoc-
CaNapHUHT HUFUHIOUCHHKU 3MexmpoMar@uiituk de6 atanyBuM
KAaTTAIMK KYpCaTalM.

SnextpoMaHPUIIMK 36 OuiaH yayaHaau Ba Yia4oB OMp-
AMru K6 GTop aTOMMHHUHT 3eKTpoMaHbuiauru (4 ra
TeHr) Kabyn KuiauHraH. bouika 3J1eMEeHTAapHUHTI 3JEKTpO-
maHbuiaurn ¢propHnukura Hucbaran xucobnaHagu. ban3laH
OUpAUK cHdaTUAA NUTHA BJIEMEHTU OJNHHHO, YHHMHI 3JeK-
TpoMaHuitnuru oup ned Kabyn KUAHHIaH.

bor xocun kunaerraH 4 Ba B aTOMJIapUHHUHT NIEKTPOMAH -
duinnknapunn X, X, — 6unad Genrunainuk. Arap X, =X,
Oysca KOBAIEHT 60r )(a # B OynraHuaa aca Kytonu €ku HOHJIPI
6orF xocun O6ynanu.

OHeprusTHUHT ad3aNINK NPUHUMMUIA MYBOGHK XapaéH.
CHUCTEMA KaM IHEPrus 3axupacura 3ra 6ysaraH TOMOH Dopanu,
ABHHU KaHCH XapaeHaa 3Heprus Kyn axpaica (oy BaKraa cuc-
TEMaHUHT IHEPIUACH XapaéHAaH CYHr KaMasaM), XapacH iy
TOMOHTIa WyHanraH oOynamiun, 60WIKaYa anTraHaa, 3J€KTPOH-
JIap KKKM XHJ KaiTa rpynnanaHHiun XaMm MyMKHH. Arap aneKk-
TPOH A atomaaH B atomra yrca, y xonaa axpainbd yMKKaH
3Heprus B aTOMHHMHT 9neKTpoHra Moiunury £, 6unan A atom-
HUHT HOHJIAHMIN NoTeHunanu /, opacuaaru aunpma (E —1)
ra TeHr 6ynanu. Arap anex'rpon B aromaan A aromra y'rca
axpanub uMKKaH aHcprus £, —I, ra Tenr 6ynanu. Arap 6up;m-
Yy XONaa UKKHHUYH xonnarura K_aparamla JHEPTUS KYIT aX-
panca, svuu E,—I >E —1,6¥aca, anekTpoH A atomnaH B aTtom-

ra yraam. Arap akcuHya E,—1 <E —I,6ynca, anextpoH B aTtom-

naH A atomra yraam. LyHsaan kunub, aneKTpOHAAPHUHT KaH-
Jai KaWTa rpynnalaHuuiHY HOHAAHKL NMOTEHUHAIH OwnaH
NEKTPOHIrAa MOMWIIKK Oupranukaa npopanainau. £E,—1 >1 —F,
TEHICUINKUKHH E +1 . >] +E TEeHrcnannk wakinaa &3ul MyM-
kMH. KeHMHIN TEHFCHaMKKa MYBO(QHK, INEKTPOH KaHCH TO-
MOHra VTHIIM (MYHAIMUIK) MOHJAHHMII MOTEHUManu OunaH
3/IeKTPOHIa MOMUMINMKHHHT HWUFHMHAMCHTA OOFAUK. buHoba-
pHH, Oy KaTTaaMKJIapHUHI YpTaya KMMUMATH €KW WUFKHIANCH
ATOMAAPHUHT 3NIEKTPOMAHPUAIUIMHH Hoaanaiau:

X =83k gxn X=I+E, (1.4)

X — 3nexrpoMaHuinux, I — nounanus noreHumanu, £ —
3NEKTPOHra MOHWLIHKK. |, 2-pacMaa 3/IEMEHTIApDHUHT AaBpui
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xaaBainaru ypHura xKapab
3NEeKTPOMAHPHANHUTH
KypcatunradH. by epaa nu-
THAHUHT N1eKTPpOMaHPHIA-
JUrY WIApTAH paBUwIaa
6upra TeHr ne6 oAMHHO,
KOJNFraH 3JIEMEHT/JIapPHUHT
INEKTPOMAHPHHIUTH LUYH-
ra HucbaTtaH KenTUpMWIraH.

Hou 6ornanum. HUoH _ _
OOFNaHMUIl HA3apHUACHHH P 2 3 4
1916 itnnna Koccenb kamd enmpmanPuAsNK
31raH. Kyiiuaa aHa wy Ha-
3apus 6MnaH KMCKaya TaHH-
WaMHM3.

HoH 6GoFnaHmMu 3nex-
TPOMaHQUWAUK XuXaTHAAH OMp-OHMpuaaH karra ¢apk Kuia-
raH MKKH 3/IEMEHT Opacuia ByXyara Kenaau. [lemak, Hox 60r-
NaHHw OMPHMHYM rpynmna MetaanapH (HILKOPHA MeTawnap)
OHNaH eTTHHYM Tpynna 3jieMeHThapHu (rajoreHjap) opacuaa
OCOHJIMK OM1aH BYXYAra Kenagu. JHr TUNHUK HOH OOFIaHH1L
NaF, NaCl oupuxkmanapuna coaup 6ynanm.

Hon 6ornanuwiHuHr xocun 6yanmnuu NaCl muconnaa
Kypainuk. byHna xj1op aToMM HaTpHit aTOMMra KaparaHaa
aH4YyarvHa 3neKkTpoMaHuinaup, wy cababan ynap 6up-6u-
pHra ManayM Macodaza SKMHAAWraHaa HAaTPUH Y3UHHUHT
TallKW KaBaTuiaaru OMTra 3jieKTPOHHHHM xJopra 6epanu, xaop
Oy 3nekTpoHHK OMpUKTHPKUO onaan. Hatuxana Hatpuii aTo-
MU MycOaT 3apsanaHraH Hatpud voHu Na* ra (KaTrHoHra),
XJIOp aTOMM 3ca MaH(uit 3apsanadradH xiaop HoHH Cl- ra
(anuoHra) annavaau. Xocun 6ynran 6y monnap o6up-oupu-
HH KYNOH KyuH OunaH toptHO Typniun Hartnxacuma NaCl
xocun 6ynanu. Llllynnait kunuod, mon 60orFnaHnIL BocUTacHaa
Xocun OysraH MOneKyna KapaMa-kKapluy 3apsiiiaHral 3ap-
pavanapaaH ubopat 6ynanu. Xap KaicH HOH ¥3 atpodmina
INeKTp MAHAOHHHHU XOCcHa Kunaau. lemak, OyHaait Moneky-
Janapaa OMp HeuTa (Hr KaMnaa UKKMTA) IneKTp MaHIOHH
6ynanun. lUly cababaan, voH 6orFnaHuiun O6YAraH mMonekyna
2zemeponoasp (Typau Kytoan) 6upuxma ned atananm. letepo-
nonsip Oupukmanapaa typau xun (mycobar Ba mMaHobpuit)
SNEKTP 3apsAJIapUHHHI 3uuaury O6yTyH monekyna Oyinab
HOTEeKHC OYsadH, SbHU MONEKYAAHUHT OHp TOMOHMAA MYC-
0aT Ba HKKMHYH TOMOHHIA 3ca MaH(DHIit INeKTp 3apaaM 3u4-
JIMru MaBXxya Oynanm.

Cl

1.2-pacm. Bab3an 31CMEHTIaPHHUHT
anekTpomatOHANUTH
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InexTpoH Oepuil Ba KaOyn KMAMLL HAaTHXACKHAA peaKLHsi-
ra KHpHUWAaAUTaH aTOMNAPHHHT TAWIKKU KaBATHAATN 3JIEKTPOH-
Jlap COHH MHEPT ra3lapHUHI Taulky KaBaTHAArH 3JIEKTPOH-
Jap COHMra TeHr 6ynnd xonanu. Mawaymku, 8 Ta (reanina
MKKHWUTA) 3NEKTPOHAAH HOOopaT Kasar 6apKapop KaBaT XUCO0-
nanany. Llynnai Kxuauob, atomnap 6apkapop xonartra yTuluu
HaTHXXacuaa HOH OOFIaHHMW BYXyAra xenaan. buHobGapuH,
bepunaanraH Ba OUPHKTUPHUO OJIMHAAMTAH IJIEKTPOHJIAPHHUHI
COHM MHEPT ra3napaari Kabu atoMnapHMHr 6apKapop cucre-
Mara yTHIUK Kepakiaury 6unaH 6enrnnadagu. MacanaH, Har-
puitna 15s225?2p53s anexTpoH 60p. Y Talwiky KaBataard 3s aneK-
TPOHKHH Oepca, TallKKH KaBaTuiaa 8, sbHM 25°2p° 31E€KTPOH
KOnaau. Xaopaa aca 15225?2p°3523p° 3neKTpoH 60p, SbHU XN0op-
HHHT TalUKY 31eKTPOH XaBaTW 7 Ta 3/MeKTpoHAaH — 3si3p°
nan noopat. Y HATPUHHHHT 3ICKTPOHKUHH OHPUKTHUPHKO onra-
HUAA, YHUHI TaliKy¥ KaBaTWharu 3nC¢KTpPOHJAp coHM 8 Tara
etanu. demak, 6apxapop xonarra yTuill yuyH Na OUTTa 3n€KT-
poH Oepuwn, Cl 3ca OuTTa 3N1€KTPOH OUPHKTHPHO ONMILK
Kepak. XyAau WYHMHIAEK, UKKMHYHK Tpynnajard Mertannap
(Mg, Ca Ba Oowikanap) HKKUTa 31eKTpoH O6epub, 2 Ta 3apsaa-
as MoHra (Mg, Ca?*), yanHumn rpynnaaary Al 3ca yuta 3ek-
TpoH Gepub, Al** ra ainanranna, ynap 6apkapop Xonarra yranm.
AKCHHYA a30T 3 Ta 3JIEKTPOH, OJTHHIYIYPT 2 Ta 371€KTPOH
Kabys KwiraHaa, ynap 6apkapop xonarra yraau.

bupop 371€eMEHTHHHT 31eKTPOH OepHIKN €KH Kabyn Kuau-
IiH Ba y 6epanuraH €xu Kabya KMaaauraH 3jeKTpoHNap COHN
dakar wy NEeMEHTHHUHT y3ura 3Mac, 6aiky1 YHUHT KAalCH 351e-
MEHT OwiaH OMpHKaeTraHura xamMm 0orFi1KMK. MacanaH, OnTHH-
ryrypt soaopoa OnnaH OMpHMKKaHAaa, 2 Ta 3JieKTpOH Kalyi
Kb, S noHura annaHaam (AbHH MaHbH 2 BaneHTAM
O6ynaan), kucaopon 6unaH OMpUKKaHAa akcHiiya, 6 Ta Inek-
TpoH Oepaau (AbHM MycOaT 6 BaneHTAH OYnajiu), YYHKH ON-
THHIyryptaa 1s22s°2pf3s23p* anexTpoH 60p, fibHHU YNapHHWHF
TalWKM INEKTPOH KaBaTH 6 Ta anekTpoHaan ubopar. lyHuur
YYYH, WIAPOUTrA KApab, onTHHIYrypT 6 Ta 2nexTpoH GepuLiM
€KUM MKKHTA 3M1EKTPOH Kadbyn KUAMIUH MYMKHH, 6 Ta 21eKT-
pOH OepranHaa xam, 2 Ta 3N1eKTPOH Kabya KuaraHaa xaMm Tall-
KM JIEKTPOH KaBaTh 8 Ta 3JieKTpOHAaH ubGopaTt 6ynud Kona-
BepalH.

Xynnm uyHHMHraex, BONOPOIL ypraua 3J|emﬂggmmuunup

Y anexTpoMaHpHNMTH Y3IMHHKWIAAH Karga miap
Onnan OMpHUKHO MycOaT BaNeHTAH, IAEKT a
YHKPOK, 31eMEeHTAap Ounaun 6upum6 Mn
DR SNMKHE, Macmamlsosopoa $rop., x.nopnxumopon Bd
17
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anexTpoMandUinuIU Karra 601uKa 3neMeHTNap OunaH GUpHK-
KaHAa, Y3 3MeKTPOHHHU Oepub, Mycbar Oup BAIEHTIU B3 aK-
CHHYa, Metanap 6unan 6upukkaHaa (NaH, SiH) snexrpon
Kabyn Kkuwinb mMauduit 6up sanentau 6ynamm. lly cababman HCI,
HBr snexTponnu3naa xaroana soaopoa axpanub unkaau, SiH
3NMEeKTPONHM3UAA 3CA AHOAA BOAOPOA aXpanubd yuKanH.

Mawnymku, 1V, V, VI, VII rpynna 3nemeHTnapmuna 3Hr
IOKOPH MYcOaT BAIEHTAKK OMNaH 3HT I0KOPpHU MaHOUH BAIEHT-
AuK AnrFHaucH 8 ra teHr. byHuHr cababuHu oKkopuaa 6aén
3TWITaHlap acocuiaa TYWIYHTUpHII KUiKHH 3Mac. FOKopuaa
anTUAraHNAeK, WapouTra Kapab, 371eMEeHT TalWKHU KaBaTHaa-
FH 3AEKTPOHNAPHUHT XaMMaCcHHHU 3Mmac, 6anki 6Up KUCMHUHH
Oepuiuu MyMKUH. byHnah BaKTaa 35eMeHT V3rapyByaH BajIeHT-
am O6ynaau. Tawky Kasataaru s 3IEKTPOH SiApPOra p 3JEKT-
POHAAH KYpa MyCTaxKkaMpok 6oFnaHraH 6ynaamn sa wy cabab-
JIX MABIYM WIAPOMTAA p INEKTPOH OEpHIND, S 3NIEKTPOH KOJHU-
UK MYMKUH. MacanaH, ONTHHTYrypT TallKH Kasaraary 3s°3p*
3JIEKTPOHNAPHUHTI XaMMAacHHHM €ky ¢akart typrra 3p 3nekK-
TPOHUHH OepuiLUM Ba 1WIYHra Kapad 6 éxn 4 MycbaTt BaseHTIH
oynnwnu MymkuH. Qocdop, Teanyp, MULIbAK, CypbMa Kabu
JJIEMCHTIApAA XaM XYIAU WYHAAN XONnaT Ky3aTHaalu.

Iynu xam anTb yTruil Kepakku, rerepononsip bupuxkma-
NapHUHr O6apua arperat XOAaTnapHia XaM aTtoMJ1apapo MOH
OornaHul caknaHub konaau. Macanan, NaCl 6upukmacu
ra3, CYIOKJIMK Ba KaTTHK XOJaTJapMHUHT XaMMacHaa HaTpui
Ba XJ10p MOHNapuaaH ubopar Gynanm.

IMorenuuan ypa. MabwnyM CUCTEMaHH XOCHA KMAMaH Mac-
canap opanuruaary Macoga yrapuuin 6mMnad CUCTEMaHMHT
NMOTEHLMAN 3HCPrHacH (3HEprus 3axupacH) XaM y3rapanw.
MacanaH, Monekynaanaru aroMaapHMHr 6up-6upura Hucba-
TaH CH/DKHMIUM HATHXACHAA MOJICKYNANAPHUHI NMOTEeHUWan
3HeprusicH varapaau. llly 6unan 6up katopaa, 6ab3aH Mone-
Kynanap aedpopMaunanaHraHla aTtoMaap opacujaard macoda
y3rapMacaaH KOAYLK MYMKHH, Oy BakTaa xam aedopmauusi-
JIAHHKIU HAaTHXACKHAAa MOJICKYAAHUHI NOTEHLNAN SHEPIrUsACH
y3rapaay (Macanad, wkopu 6ocum tabvcupiaa). [MoreHuunan
ypa AnarpaMMacH I0KOpHAaru XoJjiapaa MONekysaa NnoTeHLH-
an dHEPrusiCUMHHHI y3rapuunuuu ndogananau.

ATomiap 6np-6vpura sikMHaaluraHAa yjlap opacuaard Top-
THIMHLL-UTAPHAKIL Ky4napyu y3rapaau. Oaaraa, TOPTHUIHMLU
Kyun MaHwuii, mtapuamiy kyym 3ca Mycbar Mwuopa OunaH
6enrunaHaam.

Macoda y3rapraHaa TOpPTHIUKLI KyYH UTApWIHU KyYHra
KaparaHia KaMpok y3rapaau. Harnxana 6y MKKH KYYHUHT K-
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FUHOMCH (noTeHUHan 3Heprua) Macoda yrapuum O6mMnaH
y3ura xoc tap3ga ysrapaau. by y3rapuw pacmaa IXJaMT Kopa
yn3nkK 6unaH Kypcarunrad. Pacmaa abcuuccanap yxura atom-
nap opacuaaru Macoda, opaHHatanap yKura 3ca MoJieKyna-
HUHI NOTeHUHan 3Heprusacu U(r) KyitnnraH, opanHaranap
YKHUIOA HOMAH IOKOPHIArd KMMMaTIap UTapWIKL SHeprus-
CHHH, HONIAH NAaCcTaaru KMAMaTaap TOPTHUINIL Ky4YH 3Hep-
TMACHHY Honananan. Irpyu YU3UK NOTEHLHUAT YPaHHU XOCHWI
KWIFaHJAKIY pacMIaH KYpHHUO Typnban. YpaHHHT yan ToMO-
HHWAArK 3Heprua mycbar vwopanu 6yaud, atomnap opacuaa-
ru Macoda xaManuiuy 6WiaH y aCHMNTOM YKUra SKHHAALHO
OopanH, ABbHH aTOMNApHHHT Onp-OMPUHHU UTApHLL KYYH Te3
opTH6 6opann. YpaHUHT YHF TOMOHMAATH SHEPTUSHUHT Kuﬁ-
MaTH Macoda yekcus (r_)oyaraHaa 3rpu un3uk abcuucca ykura
acuMmnrora 6yanb xeraau.

DHEepPrusiHUHIr 7 Jarn KMMMaTH HOJIra TeHr aed xabyn
KHUNMHraH. bolukaya aitraHna, ouMp-OMpuaaH 4eKCH3 Y30K-
JlaliraH atomnap 6ump-ObMpura TabCHp KWIMailau. ATomnap
opacuaarn Macoda r, ra TeHr 6ynaraHaa, noTeHuUHaN 3HEprus
— Macoda miarpaumacmxa HI KATTa NOTEHLMaN KUHMATIH
ypa xocun 6ynaamn, Oy naitana MOJIEKYJAHHHI NMOTEHUHaN
3Heprusicu 3ca MUHUMYM ([1) kuitmatra sra 6ynann. demak,
TEPMOAMHAMHKA KOHYHHUra MyBOOHK, Oy BakrTia MOJEKyja
3HT 6apkapop xonaraa 6ynaam.

Arap MoJieKyJlajlap MYBO3aHaT X0J1aTAaH yeTra YHKca, yHaa-
r4 atomnap rebpanma xapakarra keanaau. Pacmaa ypaHn KkyHaa-
JIAHI'Mra KeCcud yTraH 4YyM3MKAap Xap XuJ KBaHT COHJAH TeO-
paHMa XapakaT 3HEpPruACHHHMHI KBaHT JapaXacHHH Kypcara-
an. by 3Heprus napaxanapu ypaHu TVAAupadu, J€KHH YHAAH
ownpa onManau. TebpaHMa XapakaT 3HepruacH NOTEHLHaN
3rPH YM3WFM OMNaH ydpauiraHaa yHu 6ataMoM MOTeHLHa
3Heprusira awnaHtupaau. IloreHunan ypa Hyuaa tebpaHma
XapaKaT IHEePrusiCH YM3NFUHMHT Y3YHJIUTH TeOpaHull aMnin-
TYOACHra TeHr 6ynann. AMIUIMTYAA 3Ca KBAHT COHH — n OM1aH
KaTranawa Oopaau Ba ypara (abcuuccanap yKMra) eTraHiaa
TeOpaHHIL SHEPrUiACH AUCCOUMNAHKIL IHepruacH ([1) ra reur
6ynann. by 3Heprus napaxacuaa MonexKysa aTomjapra XUcco-
UHNaHaIHM.

Hon 60oF anepmscu. I'a3 xonnnaru Cs Ba Cl aaH ras xonu-
naru CsCl xocun 6ynranaga Cs HHHr HOHJIAHHMILI MOTEHLHANIH
5,39 3B/r - atom Ba Cl HHHr 3nekTpoHra Moiwinurn 3,81
3B/r — aromra TeHr O6ynaamn. [emak, CsCl xocun Oynranaa
5,39—3,58=1,58 3B uccuknaux (3ueprus) orwaann. llynaait
KHIHO, MOH CHUCTEMACHHHMHI 3HEPrHUsiCH HeHTpaa CHCTeMa-
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HHUHT 3HEPrUA 3axXupaciiaaH Kyn, SbHU TEPMOAMHAMHKKA NPUH-
uunura kypa, CsCl monexynacu Cs+0,5 Cl, cuctemacura
HucbaTaH 6eKapop 6ynunimn kepaxk. JlekuH Oynaa xocun 6yaran
HOHAap OMp-OMpH OMnaH TopTHLIAAK, DyHAA TOPTHLIHLL KYUH
xocui 6ynaaun. by Ky4 cucremanu 6apKapopiaoBHu Kyd 6ynuob,
y KynoH KOHYHuUra MyBoHK CHCTEMaHHHT NOTEHLIKAJ 3HEP-
rMACHHHU KaManTHpalu:

U= Nfzfl'zl = '-:9 3B/MOJb (1.5)

by epna: N — ABoranpo COHM: Z,, Z,— HOHJIAp 3apsiik, € —
3NEKTPOH 3apsiau, r — WoHJap opacunaru macoda. ldemak, r

— 1,147-10 (114,7 A ) nan kam 6ynraHna, crabiuosun Ky-
noH Kyuyu CsCl cucteMaHUHr XoCHI OYAHIIMHKM TabMHUHAAN-
au, AbHu 0y macodana U=1,58 as/kkan ra tenr 6ynaanu. NaCl

yuyd r=10,6 A ra TeHr.

Arap HOHNapHM aedpopMmauMsiaHManauraH wapaap ned
¢dapa3 KuanHca (1exuH Oy aHMK 3Mac) yiap Ypracuaarv Top-
TUHIL KY4U KyJIOH KOHYHHIa MYBO(MHK

ee
fm =__’I._22.

2
Oynanu. Arap e,=e, 6ynca, Im = -‘r-z- TOPTULIHIL SHEPIrUACH

2 2
Um =—%dl’= —% oynanu.

Hounap 6up-6upHra xyaa sKMHIAWraHIa JIEKTPOH KaBaT-
JITAPHUHT Ba SLAPONAAPHUHTI OUp-OMpHUra TabCUPHU HATHUXKACHAA
HOHNAp ¥pTacuaard HTapHIMLI KYYH BYXyAra Kkenaau. bopH-
JIoHaoOH Ha3zapuscura MyBopHK, Oy BaKTaa ByXYyAra KeJjraH
HTApWIHLL DHEPTHACH

v, =% (1.6)

6ynaan. by epaa: n — bopHHHHT HTapHiuniu KO3GPHULIHEHTH
ne6 aranaaM, y 1 naH aH4a xarra coH OVauO, KMIAMATH HOH-
HUHIr Tabnatura 6ornnk. Macanas, He yyyn 5 ra, Br yuyn 12
ra TEHT.

Hrapuiwumiu Kyyu

fu= drx_= n+l (1-7)
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r, — opanukiaa (NoTeHUHaa 3HEprua Macoda anarpaMMacH-
HUHI 3HT 4YKYpP HYKTaCHIAa) MYBO3aHaT Kapop Tonuo6, 6y
KyWwiap TeHI1alianu:

£ _ _nB
’02 ’bm»l

2_n-1
6yHaaH: B = f—"’?'— Keaub YMKanH.

B nuHr 6y xuitmaty (1.6) TeHrnamara Kyiiunaca:

R el 6ynanu. (1.8)

Hounap ypracuaaru y3apo tabCup 3Hepruacu U=U_+U
TeHr OyAraHJaurunan (l 6) Ba (1,8) TeHrnamanapaaH:

U=-Z+£=-2(1-1) (1.9)

by tenrnama bopH TeHrnamacu ne6 arananu. Kyn BanieHTIH
MKKH MOHAAH TAalUKWJ TONraH MOJIeKyJia ydyyH Oy TeHraama
KyHHAArn KypuHuuwaa 6ynanu:

=_£’_Zn£z(1_1) (1.10)

L n

Z,, I,— WOHJAP 3apsiiH (BaNE€HTH).

faa Xonuaary OMp BaneHTAHM aTOMAAplAaH ra3 XOJMaaru
HOHJIM MOJIEKYNa Xocua 6ynranna (A+B=A* B™) axpanu6 yu-
KaaAuraH 3Heprus HOHJIM MONEKYJIAHUHT XOCHJ OYIHLI 3Hep-

rusicura TeHr. bynu Kyitnnaru teHraama waxknnaa voonanaw
MYMKHH:

EAB—-’;( )+ Eg-14 (1.11)

E,—B HVHI 3N1€KTPOHTra MOWMANUTH, [ —A HUHT HOHNa-
HHUIL 3Heprusicu (1.11) TeHrnamaHUHr yHr ToMoHn Mane-
NYHT Kob¢hHUHeHTHMA Ba ABOraapo COHMra KynaunTMpuiraHaa
| MOAb HOH OMPUKMAHHMHT aTOMAApAAaH XOCHJ Oynul 3Hep-
ruacu Kenud unxkanu:

Ep =-41};fi(1-ﬁ)+ Eg-1,
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Oy epna: N — ABoraapo coHM; A — ManenyHr KOHCTaHTacH;
Oy KOHCTaHTa allHH HOHIra YHHHT aTpodHraa (HKKHHYH, YYHHYH
Ba X0Ka30 KOOpAHWHAUHOH cdepanapaa) TypaauraH HOHnap-
HUHI TAabCUPHHM XHucobra onanu. Macanan, NaCl yuyn Ma-
nenyHr KkoHctaHTacy 1,74756 ra Ba CsCl yuynH A=1,76267 ra
TEHT. y

KoBaneHT OoFnanum. Y3apo OUpHKYBYHM 3/1IEeMEHT/Iap aTOM-
JNIAPUHHHT JjieKTpoMaHPuiianury 6up-oMpurra TeHr €éKu Xyiaa
AKMH OynraHna, KopaleHT OOFnaHMl ByXyara kenaam. byn-
aan 6ornanmut H,, O,, N,, CH, cuHrapu Monexkynanapaa
MaBXY.

KosaneHt 6ornanuui HazapusicuHu 1916 iinnna JIvionc tak-
au¢ atradH. by Hazapusara kypa, KoBajleHT OOFIaHULIHUHT
XocHun Oynuwmaa 3aexTpoH OMp aTOMAaH MKKHHYH aToOMra
yT™MaiaM, 6ankn y3apo TabCHp 3TaaAMraH MKKajla aroMra Te-
ruiny 6ynud Konaau. by 6ornanuMuLIHM Boaopon MoieKyJacu
MHCOJIMAA KYPHO YHKaMH3.

JIplonc KoBaNeHT OOFIaHHULLIHHY CXeMa KYPHHHLLNAA KYHH-
Raruya rappunanau: aToM SAPOCH LY 3IEMEHTHHUHT CUMBO-
JIK 6MiIaH, TAWKHK KABaTAAarKn 3NEKTPOHJIAp 3Ca HyKTanap Ou-
naH ndonanananu. llyHra kypa, Bopopoa MoJjieKyaacH Kyiu-
Jaruvya xocun 6ynanu:

H+H=H:H

by GOFTaHHUMIHUHT XOCHN OYAHLLINAA HKKHM aTOMAAry 3jex-
TPOHJIAp MIUTUPOK 3Taau. AbHHU Xap OMp atoM OMTTA 3NEKTPO-
HUHHU «ypTara Tauulanau» Ba HaTHXKana, Xocwi 6ynraH 3nexr-
POH Xy}TH Xap HKKH aTOM YYYH YMYMHH Oynanu, sTbHY aTOM-
nap arpodmaa 3pKUH aiknaHaaM Xxamaa AApoNapHH 3apo Top-
™6 Typanu. lllynnah kunuob, xap Kaicu atom atpodhnaa HKKH-
Ta 3/IEKTPOH O0¥nanu, SbHHU IIEKTPOHIAP HHEPT rasgaru (Mma-
casnaH, reanina) xkabu rpynnanaHunb, 6apxapop cucrema By-
xyara Kenanu. boiika mosiekynanapaa 3ca 6ab3u aromiap ar-
poduaaru 31eKTpOHNAp COHU 8 Tara eTaiau, HaTUXada 3neK-
TPOHIAp SHA UHEPT raiapaaru Kabu rpynnaiaHany. Macanas,
METaH Mojekynacuaaru 6ormap Kyinaarnya uogaraHaam:

H

H |
H:C:H ékn H-C-H

H |

H
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Xap Kaicu Boaopoa aToMH aTpodnaa HKKHTa Ba yriaepon
aTOMM atpoduaa 8 Ta 31eKTPOH ainaHanM.

Mxkuta atoMHM GOF1alanral 37eKTpoHnap Xydru COHH
UKKHTA €KH yuyTa 6yaM1UM XxaM MyYMKUH. ByHH 3THUNEH, alleTH-
JIEH Ba a30T MojeKkyaacuaaru GoF1aHMLLIap MHCOMNHAA KYPHLU
MYMKHH:

H H
C::C H:C:::C:H N:::N
H H
C,H, CH, N=N
H\C 'C/H H-C=C-H N
H/ \H 2
ITHIICH AllCTHACH 430T MONCKYAACH

Kumésnit hopmynangary BaneHTIHK ULLIOPAaCH — YU3HKYa OU-
nan udonanaHanm Ba y 6Mp Xydt aneKTponra TVrpyU KelaoH.

Lyrnait kunn6, kopaneHT 60FNnanMLILIA Y¥3apO TabCHP 3Ta-
AUraH aToMnap TalKU KaBaTAaru 3JIEKTPOHIAPHMHT OUp KHC-
MHHH (€KHM XaMMacHHH) GOF xocun Kwiniira capdsanaun. bor
XOCHA 6YANLLAA MIUTHPOK 3TaanraH Oy aneKTpoHaap Xap HKKH
AaTOMHHMHI TabcHpuaa 6ynub, MabayMm BaKTaa OMpHHYHM aTOM
Ba MabJIYM BaKTaa HKKHHYK aTOM aTpoduaa ainaHanHm, SbHH
MabJlyM 3XTHMOJUIMK OMJIaH MKKHTa aTOM arpodmaa xapakar
KMnaau. MabayMm BaKTaa 3ca MKKHTAa aTOMHUHT SIAPOCH opa-
cuaa 6ynub, ynapra O6up Bakraa roprunaau, 6y 6mnan 3ca
MKKHMTA aTOMHH OMp cucTeMa KHaubd GoFnanau.

KosaneHT 60Fn1aHMLL KYNPOK OpraHnk Gupukmanapna yd-
painauv. byHaan 6oF1aHMIIHUHT TabaTHHN aKaT KBaHT Me-
XaHHKA acocuna M3oxnad depuill MyYMKHH.

BaneuT 6ornanum ycyan (Bb). KosaneHT 60F xocun 6ynn-
IHMHH KBAaHT MEXaHWKAHHUHT BaneHT 6ornannuy (Bb €xu 3nek-
TPOH Xy(Taap) yCyan opKanu siXiiy TylUyHHII MYMKHH. by
ycyn ledtnep Ba Jlowaon (1927) ToMoHMAaH sApaTHAMO,
cynrpa Cnefitep Ba [loaMHr TOMOHHAAH PUBOXJIAHTHPHWITAH.
by ycyn 6MnanH Boaopoln MONEKYJACHHHUHI XOCHA OVaMIIK
Muconuaa taHuwamus. H, MonekynacuumHur 1,3-pacmna cxe-
Ma paBMILAA TACBUPJAHTAH @, 6 AAPOCH Ba 1,2 anekTpoHnap-
HUHT Y3ap0 TabCHPAAHHILKHN KY3aTanJIuK.
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by cucremMaHuKr norenunan 3Heprusicn U Kvitnaaru TeH-
F/laMaiaH TONMUJIANM:

2
Uze(-}?—n&i';-—l——-l-—ﬁur%)... (1.12)

a az

Oy epaa:

a — aapo 6unaH 1,2-31eKTPOHAZP TOPTHLLYB 3HEPTUSICH:

2 2
U, =t

b — sinpo OmnaH 1,2-3AeKTPOHNAPHHUHT TOPTHILYB 3HEP-
2

rusacu: - Uy = ‘§+%z—

e — AApPO Ba INCKTPOHNAPHMHT OUp-OMPHHK UTApULL BHED-

2 2
ruacu: +Ug=%; U, ='§j.

YMmymaH
=—Ua—Ub+Ul+Uc

IOkopuaari teHrnamanapaaH sa llpeaunrep TteHrnama-
napuaaH ¢oiaanaHuo, TYIUK 3HEPrUHAHHMHT MHHHUMYM KHH-
MATHMHH TOMHKUI MYMKHH 3MacC, YYHKHK Yy GYHKUHACH HOMAb-
nymaunp. Basuda TyaKuH QYHKUMACHHUHT UPOAACHHHU TONULL-
naH nbopar. bynuHr yuyH Bb ycynnnan ¢goinanaHamus. Atom-
nap oOMp-oMpuaaH yekcu3l ysoknaauwraH (R—e) ned ¢apas
KMNainuK; 0y BakTaa xap Kaicu aapo Gpakar 6MTTa 3NEKTPOH
onaaH OornaHaau; 6uHOOApHUH, HOpMan xoanaru GMTTa BO-
NOPOI ATOMHHHHI 3HEPTUACH:

2
Ep = —35-=-13.6 3. ra TeHr. (1.13)

bynna, a, — aapo Ounau /

/12 2
NCKTPOH OpacHaaru Maco-
¢a. Ukku atomaaH Hbopar N -
OyHaal MONEKYNAHUHT [ \<
HOPMaJs XONaTaaryu 3Hepru- - A~ /a2
scu E=2E, 6ynanu. Bup-6u- i 4
pHIaH WYHAAN Y30KAalraH yd N

a R

ATOMHHHT TYAKUH QYHKUMN- 8
sick y (1) Ba y, (2) 6yacuH;

Oy mwopana | pakamu vy,

GYHKUMSHHUHT X, y, T apry- 1.3- pacm. H, moaexkynacunarn
MEHTHHH, 2 paKaMH 3ca Y, aromnap (H6, He)uuur tavcupn.
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YYYH X, ¥, T, APTYMEHTHH ndonanaiian. bynaan axpanrau
xap Kaucu aTOMHHHT TYAKHH QYHKUMACH:

= = N7e™® Gynamy. (1.14)

by epna: s — 3A€eKTPOHHHHI PaANYCAM LIAP W4Huaa 6yanw
3XTUMOJNH; @, — 3HI KHYHK opbOuTan paauyc (bop paanych).

KBaHT MeXaHHKa Ha3zapusacura MysOQHK, 6up OnpuaaH
axpaaraH (6ornaHmaraH) OyHaai CUCTEMaHHHF TYIKHH QYHK-
LIMSICH Y KyHHaarura TeHr 6ynaau:

vi=v, (D v,2) (1.15)

DHAW aToMNap KMMEBHIT OOF XOCHA KMJa ONaavraH aapa-
xana Oup-OupHra sKMHMAWCHH, aeHnuK. byHaan xosnna xap
KAHCH INIEKTPOHHHUHT OMpop sinpora GOFNaHMUILM IXTHMOAHU
Oup xun 6ynanu, 6ouiKaya anTraHna, 3MNEKTPOHIAAD Y3 YPHH-
HH aIMAWITHPHULLIM MYMKHH, OUpHHYM 3/IEKTPOH 6 siapora Ba
MKKMHYH INIEKTPOH g AAPOIra TOPTHAMIIN MYMKHH. DAEKTPOH-
J1ap YPHH anmatua oauiH MyMKUHAnru cababan H, cucrema
YU4YH siHa | Ta TYAKHH DYHKLUHUACHHH TY3MLL MyMKHH by an-
MallMHUILAAH KeWHHIH XonaT dyHkuusicu 6ynanu. bynna cuc-
TEMAHUHT TYIKUHH QYHKUHMACH Kyinaarnua 6ynaau:

v,=v, (2)y, (1) (1.16)

Hkkana anekTpoH OHp-OMpHnaH ¢apk KMAMaraHJuruaaH

W, Ba ¥, YPHHUra Yy HH MULIaTHIL SiHala aHUKPOK HaTHXara
onud kenanm:

W=y, e, (1.17)

by epna: ¢, Ba ¢, TYpFyH COHMap. ¥ — KMAMaTH €paamuaa
llJpemmrep TeHrnamacunaH E — Huur rakpnbuit MUHUMYM
KMitMaTh Tonmnanu. H, Monexynacu CUMMETPUK GYnraHInr
y4yH BapMaLHa YCYIH c ?=c,? Ba c,= tc, 3KaHNIUTUHHU KYpCa-
Tanu. LyHaan Kxununo:

V¥ =y, %y, ra TeHr. (1.18)

ONEeKTPOHNAP XOil aNTMAWITHPraHaa ¥3 aJoMaTHHU y3rap-
THpMaiauraH y, GpyvHKuMa

v, =y, =y (Dy, (2)Fy, (2w, (1) (1.19)

cummempux @yrxkuua, ¥3 anOMaTHHU V3rapTHpaauMraH y_ —
byHKUUA 3Ca anmucummempuk QyHKuua NEHHNAOU. Y_ — YUVH
Kyiunaaru udoaaHn €3Mil MyMKHH:
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E2E,
08t Y-

V_ S Y,
=y ( l)w.,(2)—w,(25w., (1)

1.4-pacmaa atom sapo-
napu ypracumaru macoba 7 /

y3rapmiuy OuiaH MoneKy- I+
JIAHKHHT NOTEeHLIHAN 3HEp- Iy
rMACH XaM y3rapMiuu tac- “r

BUpnaHraH. PacMaan xypu-
HH6 Typubaunku, ¢paxkary 12 \ . , .
KuiimMaTHaa 6ynranaa E 0 / 2 3 4 A S
MHHHUMYM KHHMATra a3ra
6ynanm. y, QYHKUHAHHUHT
KaHaaH ¢dHM3MK MABHOCH
6op? Xap KaHCH 3NEKTPORHHHT Yy, DYHKUHACH i, I, m KBaHT
COHaapura OOFNHK, 3NMEKTPOHJAp ANIMAlUraHAa CHMMETPHK
¢byHkuus y3rapmanau. llemak, snexrtpounap 6up-6bupunax
dapk Kkuamacnuru kepak. Jiekux 6y I'layam npuHunnura 3ma-
anp. UKKMHYnOaH, vy, QYHKIKMAHYK XHcobnaliaa CNHUH YbTH-
bopra onvHmaran 3au. llyHra kypa, xonatu vy, byHkums 6u-
JIaH XapakKTepiaHaAMraH MoaeKylana 3/eKTpOH CNUHAAp aH-
TUNnapauen 6yaniM xKepak. AKCHHYa y_ PyHKuHsa 3ca na-
paJuien CNMHAM NEeKTpoHNapra MaHcy6. LllyHnai kunub, Typ-
JIM CNUHIH INEKTpOHAAp OUp-OHupHra aKHHIawKuIra, Oup xun
CIMUHAH INEKTPOHNAp 3¢ca Oup-OupnaaH y3oxknawmuira xapa-
KaT Kxunanu. byHnra cnunaap xoppeasyusacu nefinnany. YyuH4uu-
3H, 3N1IeKTpoHAap 6Mp xun (MaHQU*) 3apSUIAHTAHINTN YYYH
6up-6upnHy utapanu. byHra 3apsad xoppeaayuscu pevnnanu.
by HKKH XU KOPpPeNSUHAHHUHT KOMOMHALIHSICHTA 34€KMpPOH-
AGp Koppeasyuacu NeNwnany.

INexKTp 3apsaM 3UYJIMTHHHUHT MoJjiekyna 6Vitnad TakcHMm-
JaHUUWKHHK XHcobnaul WyHH KYpcaTaaMku, arap 3JeKTpPOH-
NApPHHUHT CNHUHM aHTUNapaien O6ynca, ynapHMHr TYNKHHAH
byHKuManapu 6np-oMpura Kyiwunsaan Ba MKKH aToM siapoaa-
pH Opacuaa NEKTP 3apAAMHUHTI 3UYNIHUTH OpTAalH, SBHH 3JEK-
TpoH O6yaytnap 6up-OMpuHH Konnaitan. AKCHMHYA, INEKTPOH-
NAapHUHT CNUHH Napayne 6ynca, KKK STAPO OpacKaary 3jeK-
TPOH OynyTnap 3uunury KaMasiay Ba KUMEBHH OMPHUKMA XOCHIT
oyamainu.

[.5-pacmna okopuna alTuaraH GuUKpaap cxemMa pasHuiaa
KYPCAaTHJIraH. YHAAry pakamiap 1apTiu paBulliaa 3NeKTPOH-
nap OyNyTHHHUHI 3UYAUIMHKA KYpcaTaau.

lefiTnep Ba JlounoH 10KopHaa 6aéH 3TMWIraH TaKkpHouh ycyn
€pAanunaa BOAOPOA MOJIEKYJACHHUHT 3HEPrHACH, AbHU H, —

1.4- pacmu. H, MOAEKyNaCHHHUHT
MOTEHLUNATI 3rPH YHIKFH.
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1.5- pacm. Tlapannen (a) Ba aHuTHNapanien
(6) CAMHIIAPHUHF INCKTPOH OynyTH. -
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Xxocun 6yAraHaa axpanaraH 3HeprusiHd Ba aToOMJ1ap OpacHaaru
MYyBO3aHaT Macoda yyyH KyHuaaru KMiMataapHu onaunap:

E=3,14 3¢, r,=0,8669 A"
Taxpubana sca:
E£=4,746 3¢, r,=0,741 A".

3KAHJIMTH aHHUKJIAHIH.

1960 ninnna Konoc Ba PyraH TYNKHH PYHKUHACH YUYYH
aHYaruHa Mypakkab TeHriramMa Ty3nO KyiiWaaru HaTHXanapHH
onannap:

E=4,7467 3¢ Ba r,=0,7412 A".

SBHHU HATHXKA aHYa AXLUH.

I'eittnep Ba JIOHAOHHHHT KMMEBMI OOF XocHa OVnHU
MEXaHHU3MH TYFPHCHAArH BaJICHT OOFIaHMUI YCYJINTa acoC-
JJaHraH TacasBypJiap Mypakkab Monexynanapaaru Oorjap-
HUHI XOCHN OyNHIl MeXaHH3MMHH TYLIYHTHPHMIUra acoc
6y¥nanu. by TacasBypnap Cne#itep Ba [lonHHIrHHHT 3/1eKTPOH
XYGDTH YCYIH €KH BANCHTAUKHHHI CITHH HAa3apHACUOA pH-
BOXJIAHTHpUIAH. By ycyn easenm 6ornap ycyau, ned xam
atasaav. Bb ycynMHUHr acocHit Konaanapu Kyhuaarunap-
naH nbéopar:

1. SIkxa OOFnap MKKH aToMIarH KapaMa-Kapuy CRHHIH
3JIEKTPOH XydTHaaH xocun 6ynanau. byHaa ynapHHHT 3J1eKT-
poH OyayTu OMp-OHpHHHM Konsaiau Ba 6y xoina 6ynyr 3uu-
Jauru opranu. HarMxana cucTeMaHHHr NOTeHLUMaA 3HEPTHACH
KaMasau, SbHHU O0F Xxocun 6Vnanu. DnekTpoH 6yayrnap KaH-
YUK KYTI KOIUVIAHCA, AAPOra TOPTHWIHIL XaM LIYHYa KYyWIH
Oynann Ba 60F MycTaxkam Oynanu.

2. by 60Fnap TVAKUMHAN QYHKUUSHHHT KYN KOTUIAHHULL TO-
MOHHTAa UYHanraH oynanu.

3. Atomaaru 6Up-6MprUHH KyN KorutaiauraH op6urannap-
rHHa KyWIH KMMEBHH OOF XOCHA KHNaaM.

Koopaunauxwou Oornannumi. KoopanHauuon OOFnaHu
KyNuHHYa KOMILUieKC OupuKManapaa yypaiau. KoopaHHaUHMOH
OMpHUKMAJIADHHHI XOCCAJIAPDMHH KBAHT MEXaHWKa E€pJAaMuaa
M30XjallJa TYPT XWa: BaleHT OornaHuwnap (Bb) nasapus-
CH, KPHCTA/UIap MAaHAOHMU HA3apHMACH, JIMMAHMIAD MANIAOHH
Ba Mosiekyasap opbura (MO) HazapuscuaaH dolnanaHunanu.
bynap nuuaa 3Hr mykammanu MO Hasapuscuaunp. JiekuH 6y
epaa ¢axkatr Bb Hazapuscuaan doitnananamui. by 6ornanui
y3 TabMaTrura Kypa KoBajeHT 60Fi1aHuL 6ynub, dakat xocun
6ynuut MexaHu3MHu 6unan ynnan ¢apk kunaagu. KosaneHT 60F-
JIJAHULWIAA I1eKTpOHNap Xy(PTH UKKHTA aTOM IEKTPOHJIapH-
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IaH xocun 6ynanu. JlekuH KoopanHauMoH OOFHHHT xocwn 6Ynn-
wnaa ¢akat 6MTTa aTOMHKHT 3NIEKTPOHNAAPH HIUTHUPOK 3TAlH,
AbHU OOF XOCIJ1 KMJIYBYH 3EKTPOHAAp XyPTHHH OUTTA aTOM
bepaan. DAeKTPOHUHM OOF XOCHA KWIMIL Y4yH OcpraH aToMm,
anexkmpoH xcypmaap doropu (nuraHa) ne6, Oy aneKTpoHnap
BOCHTacHUAa OGOFIAaHraH MKKMHYH aTOM 3Ca 31eKmponr cygpmaap
axkuyenmopu ne6 arananu. llly cababnan xoopanHauuoH 6orna-
HKnul, 6ab3aH donop-akyenmop GOFAaHUW ne6 XaM aTanagd.

Oparna, «takCcHMaaHMmaraHs» (OOF XOCHA KMIWMLLAA HILUTH-
POK 3TMaraH) 3JIEKTpoHJIap XydpTH O6YnraH atomM €KH HOH J0-
HOp, JICKTPOH KAaBaTH TY/IMaraH Ba 3/ICKTPOH Ka0yn Kuaunuuu
MYMKHH OV/iraH aToM €KM HOH aKuentTop 6ynanu.

AMMMAK BOAOPOA HOHH OMNaH OUPUKKUO, aMMOHUIL HOHH-
HM XOCHMN KMATaHUAa, aMMHAK AOHOP, BOAOPOA HOHM 3Ca
aKuenTop 6ynanu. [NH, -BF,] xomnnexc 6uprukmMacu xam wy
nycuHIaa XOCHN 6ynanu

byHna xam amMmmnak aoHopaup. KoopanHaunoH bupukma-
Aa xamMma Gornap 6up xun Ba xamMmma opOuTaiap rubpuIaH-
raH 6ynann. ¢ €ku ©t 60F1ap KoOpaAWHAHHMOH ODOFnap OVAMILHK
MYMKHMH.

Horop-akuentop G0FIaHHIL 103aCHAAH KeHHHIY HWuUIap-
na 01n6 6opunraH WIMHR Hwap OyHaai 60FIaHHUIIHUHT KEHT
TapKANTaHJMIMHU Kypcatau. by tekmunpuuuiapaan ¢apx Ba-
JIEHTIMK XOCHJ OGVNHLIKMAa MIUTHPOK ITMaraH («TaKCHMJIAH-
MaraH») 3JIEKTPOH XydTaapuruHa smac, 6ajJKu HUITHPOK
3TraH <«TaKCHUMJIAHIaH» 3NEKTPOH XydThapu XxaM AHru 6or
XOCHJI KWIHLUHK Ba 3/1IEMEHT OMp Heua BaneHTau 6ynub, Typ-
N1 OMpUKManap XOCHMA KWIHILA MYMKHHIAMIH aHHMKJIaHAH.
Macanan, xn1op 6Mp BakKTAa HKKHTa aTOM OuJaH OOFIaHHLIH
HatHXxacuaa AlCl, Hunr anmepu Al,Cl, un Ba PdCl, noanme-
PHUHHU XOCHJT KUAAM.

- N
Pd

— ~
\\ —

\
/
\
\
/
/
\
/

byHnait GUpuKkManap «kynpukan» OupuKManap aefinnanu.
Ly 6unan 6upra, 60F XocuUn KWIraH 3JIEKTPOHNAp Xy(PpTH
¢akat 2 Ta aToM sapocH aTtpoduna 3mac, 6ankd 6Hp KaHua
aToMiap siApocH atpodmaa xapakar KMIMILK MYMKHH, neb
¢apa3 KuAHHanu.

Kyr6an Gornannm. Kyr6am Gornauuvin y3 tabuatH Ba
XOCHJ OV MEeXaHHU3MHUTa KYpa KOBaNeHT OOFNIaHUIIHHHT
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Oup xypuHHwnaKup. Kopanent 60rn1aHnaa atomMnap (3n1e-
MEHTNAAP)HMUHI 3NIEKTPOMAHPHUHIKUTH TeHTr Oynrannaa (Ma-
canan, H,, O,, Cl, monexkynanapuaa) snextpoHnap Xypru
HKKH aTOM SOPOCHHMHI ypTtacuiaa 6ynanu. Arap 31€MeHT-
JTADHHUHT 3aeKTpoMaHpuiauru 6up-6MpnaaH HMoH 6orna-
HHIU XOCHJA KWJIa OjflaAMraH aapaxana ¢apk KHJIMachaH,
dakat 6Mpo3 bapx KHiaca, 3neKTpoHnap Xydprtu HUcbaTaH
INeKTpoMaHPHUHAPOK OYnraH 3seMeHTra TOMOH CHJIXMIaH
6Vnanu. MacanaH, xJ1lop aTOMH BOAOPOA aTOMMUIra HUcHaTaH
3NeKTpoMaHPHUKPOK OYyAraHAUrM Y4yH, yJap MablyM Ma-
codaraya OuMp-OMpHra sKMHAALLIAAN Ba IJIEKTPOHAAD KalTa
rpynnajasaHaad, Oy atomaapHu OOFNOBYM OGOFHHHI XOCHA
6¥AnIIKAa MIITUPOK 3TraH 3IEKTPOHNAD XYPTH XJIOp aTo-
MHra TOMOH OMpoO3 cuaxuraH 6ynaau. bynna 6ornaHuin
IWApPTAM paBuliAa KyHuaaruya ndonanavaan: H—-Cl (3nek-
TPOH XYDTHHHMHI KAWCH aTOMra TOMOH CHJIXHWIAHJIHMIHHH
KypcaTaau).

[lynnan xunund, kytonn 6ornanuiiaa 60or xocun 6yin-
LKA MIUTHPOK 3TraH 3/1eKTpoHnap xXydptu, paKkatr MKKa-
J1a aTOM SApONapH opacuaa CUMMETPHUK TaKCHMMJIaHraH (Ko-
BaNleHT 60oFnaHuuiaarn Kabu) €éxku aromnapnaH OMPUHHUHT
aTpodunarnHa XxomnawiraH (MOH OOFnaHMHwIAaru Kabu)
6yamain, 6anxu anekTpoHnap Xyprn 6ynytu 6yTyH CUCTe-
Ma 6¥inab (MKKana atoM opacuiaa) TakCHMMiaaHaau (Je-
KMH y OMp aToM aTpodnna UKKMHYMCHra HUcCOaTaH 3Hu-
pok 6ynaau), HaTuxana 6Mp atoM 6Mpo3 MycHar, HKKHH-
yucKu 3ca 6Mpo3 MaHd UK 3apaanaunbd konaan. Onarna, Oy
H**CI®*~ kypuuuwinna é3unaan. by (8%, 8~ mwopa) H Ba Cli
HHUHT TYAHUK 3Mac, 6ankv OMp KUCM 3apsiira 3ra 3KaHiHu-
rMHU Xypcataau. ATOMJAPHHUHT KAHYAJIKK 3apgUIaHraHaU-
rMHU XxucoOsaw MyMKHH. JOKopHaard Mucoaaa xJjop MaH-
¢uit, Boaopoa 3ca mycOar 3apsanaHraH. Hatuxama HoH
60oFnaHuaarn XxabM, UKKHTa IEKTPOH MaiWJOHH BYXYI-
ra Kenaam. ’

Y3apo TabCHUp 3TAAMIaH aTOMJIADHMHT 3JieKTpOMaHQHIA-
aurn 6np-6MpHuaaH KaHuya kyn ¢apk Kuica, 3JeKTpoH XyPTH
XaM IUyH4Ya Kyn cukurad 6ynaau. MacanaH, anekTpoHnaap
xybtn HF na HCI nparunan xkypa F — TOMOH KYyNpoK CHIXHK-
rad. [llysn xamM Tabkniab yTHl KepakKH, MyaisiH MOJIexy-
naaa 100% non 6or €xn 100% xosaneHT 60F 6¥nMaian. Acau-
na, bup monexkynaza Typnu xunaaru OOFnap Typad yayuuaa
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maBxya 6ynanu. MacanaH, HUTpoOMpHUKMana a30T aTOMHU OK-
JJaH OUTTa KMCAOpOA aTOMM YpTacuna KOBUICHT, MKKHHYH
KUCAOpOL aTOMU 6Mnan Kytonu 6or 6unan 6ornanrad. Llyu-
aa# xunnb, monexynana komMbuHauvsanaH ndbopar Oornap
MaBXYA:

R-Nfg_

bynnait 6oF cemunonap (apum Kyméaanzawn) 60rF aeiu-
Jlanu.

KyrOau 60oFannm Ba MOJIEKYTANAPHEHT KYTONWIHIN.

KyToan 6ornaHuiu BocHTacHaa Xocua 6yiraH Moaekyaa-
Aa NEKTPOH 3apSAMHMHSI TEHI TAKCHMJIAHMACINIHU IOKOPH-
na kypu6 yriaaun. Monekyaanmur OMp KucMmaa mycbar, Uk-
KMHYM KHCMAa MaHdui 3apaa yctyH 6ynaan. bynnan mo-
nekynanap — KyrobaaHraH (nonsip) Mojekynanap aciunanm.
Mukaopit XuxataaH TeHTr Ba Oup-6upuaaH Mabaym / Maco-
¢dana TypraH e* Ba e” KapaMa-Kapluu 3ACKTpP 3apsaiapMaaH
nbopar cucrema dunoas (ukku Kymbau) cucmema ned arana-
au. demak, aunosiaa Mmycoar Ba MaHdpHi 3apsianapHHHT OFUP-
JIMK Mapka3iu Oup-6upHHHM Konnamaiamn, 6anku 6up-ompu-
JaH MabayM macodaaa Oysaaun. by 3apsanap MUKAOPUHHHT
yaap opacuaaru macodara KYnaMTMacuH AHMNONAb MOMEHTH
aAerunanm, AbHU:

u=el (1.20)

Oy epaa: @ — AKNOJbL MOMEHTH.

Kytonu Gornanuiu, SbHHU MONEKYJAHMHTI KyTOAMIUTH
YHHHT AMNONMb MOMEHTHHUHI KHHMATH O1NaH ynyanaau. JIn-
NoJib MOMEHTH HOJAAH KaTTa 6yaraH Monekynanap xymobaan-
2an (noasp) €xu Odunoas moaekyaa.rap XHcodmaHaau.

3,333:102 X (10°'"®* — 35 -cT) OUPAKMK AKNOAD MOMEH-
THHHUHT OMpaurn Kuaub Kabyn KuamHran: 6y OMpauk de-
6au (/) ne6 oputhnaau. MacanaH, CYBHHHTI AUNONbL MO-
MeHTH 1,84-10"" an - cT. Oupauk, abHu 1,84 J nup. An-
ON1b MOMEHT BEKTPO (MabJyM TOMOHIa HYHanraH) Karra-
NHK 6yanb, waptan papuwna mycbar 3apaanaH MaHPUR
3apsara ToMOH WyHaaraH ae6 xabyn xuauuran. llly caba6-
RaH y3unaa Kytonu 60F 6ynran xap KaHaan MoOneKysla xam
KyTOnaHraH monekyna 6ynapepmaitan. MonekysaHUHr au-
NoNb MOMEHTra 3ra 6yanu-oyamMacanru TYFpucnia Xxynoca
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YHKAPHLI YYYH YHUHT CHMMETPHUS 3NEMEHTIAPH XaM DDbTH-
Oopra onnHMWIK Kepak.

Mkkn atoMaun Monekynanapaa MONEKYJAHHUHT
KYTONUNUTH YHAArH OMpPruHa OOFNaHNIWHUHT KYTOAMAUIHK
6unaH ynyaHanu. bup xuan atomnapaas ubopar Monekyna-
napaa (H,, O,, N, Ba Gowkanapaa) 3aekTp 3apsau 6up
TEKHUC TaKCUMNaHraH, abHu u=0 6ynaan. Typau aromnap-
JaH TY3WJraH MOJeKyJajnapiaa u HHHI KHAMaTyU HONAAH KaT-
Ta 6ynanu; aTOMNapHUHT 3eKTpoManpuiranurn o6up-6upu-
JaH KaH4a KaTtTa ¢apK KUJIca, 4 HUHI KMHMATH XaM LIYyH-
ya Katra 6ynanu. Jlemak, UKKH aTOMAAH TY3MAraH moje-
Kyhanapaa 6ornaHuiu Kytonu 6ynca, monekyna xaM Kyro-
NIaHraH O6vVnaau.

Kyn atomMaun Monekynanapaa Kyroau 6orFnaHuu
6ynmaca, monexkyaa xamM Kytonam 6yamaikan. Arap mone-
Kynanapna 6uMrrarmHa 6ornaHuu Kytoan 6yanb, KonraH
OoFaaHnwap KyTOCH3 O6ynca, MONEKYJNAHHUHT KyTOanan-
'k Wy sroHa Kytonau 60FNaHMWHNUHT KYyTOAUAUrKH OunaH
yayaHaau. Arap Mojaekyiaana 6uMp Heuya Kytoau 60F1aHHuLL
MaBXya 6yaca, MONEKYJAaHHHT AUNONb MOMECHTH WYy OOF-
JlaHMWIap AMNONb MOMEHTHHMHTI NapaiieiorpaMM Kouaa-
CH acCOCHIa KYWHJITraH AMFUHAKCHrA TeHT 6yanaau. Maca-
naH, CO, a CS, 6upukmanapuna 6ornaH1wnap Kytéan,
NeKH OMp YHM3NKAA CHMMETPHK XojthawraH 1.6 a-pacm-
nap. IIyHuHr yyyH Oy MonekysaapHUHT YMYMHH AUNoOab
MOMEHTH Honara teHr (u-0) 6ynaau. by Taxpubana tac-
JANKJAHT3H.

Kynunnuk xonnapaa 60FnapHHHT MOMEHTH 6Hp-OHPH OH-
JIaH Tyna enMwnb kermaiam. MacanaH, CyB MoJieKyJacHla
BOAOpOA OMNaH KMCAOpOA opacuiarn OOrFnaHulunap Kyronu
oornanuu 6ynud, ynap 6up-6upura Hucbaran =105° 6ypuak
xocun KMnanu. LLIyHMHr yyyH MOneKyNaHMHI YMYMHUH M-
Mnojib MOMEHTH yHAArH aMpuUM AHUIO/UIAPHMHI Napasuienor-
pPaMM KOMACH acocuaa KYLIHATraH HHFHHAMCHUrA TeHT Byna-
an (1.8 6-pacm).

Arap Monekynara OowmkKa aToM €KH atomMaap rpynna-
CHMHH (paaAUKannapHU) KUPUTHUIL UYAHU OMNAH YHUHT CUM-
METPHUKINTH Oy3Huica, MOJIEKYJIAHUHT KYTORHANTH OpTa-
IN; AaCUMMETPHS KyyaiiraH capu KyToauauk xam opra 60-
panH. byHra 6eH30AHUHT XNOpAK Xocunacu Mucon 6yna-
AN
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1.6- pacu. a — CO, Ba CS, MONCKyNataDHHUHT IUNOAM (NACTAA BEKTOP-
NAPHUHT KJWHANWN KYpCaTUATAH), 6 — CYB MOJEKY,JACMHMHI OAHNOH.
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IONN®)

M=0 A=2.0D Al=15D
H
H
C
M=0'
M=395D M=153D A/=04D M=1.56D M=152D

CHMMETPHK TY3HITaH MOEKYNana, ARMOoJib MOMEHTHHHUHT
HOJNra TEHrNMUIHHU, ACHMMETPHUK TY3HIrAaH MOJNEKY/NaHWHT
IHMNO/Ib MOMEHTH OYNHIIN MYMKHHIHTUHHK MPaHC Ba {UC-H30-
Mepnap MHCOMHNIA KYPHLU MYMKHH:

H_ Q H_ H
~c=cC >c=c {
Cl H Cl \Cl
mpaiic-ouxiopimusen pu=0 KUC-OUXAODIMUIEH
u=1,89D

IOkopuaa 6aén 3TUNraH XoAnapaa AMNOAb MOMEHT KHii-
MATHHHMHI OPTHIUHK aJIMALUMHTAH IPYNNAaNapHHHTr TabuaTHra
(YYHOHUYM, YHHUHT 3eKTpMAaHOUHANUTHUrA) XaM OGOFAHK.

Kyrbs1aHraH MoOJeKynanapHWHI AWMNOJIMIA MyrFMa Ounonb
nerAnnanw. MacanaH, cyB, CNUPT, ranforeBUANap KyrOaaHran
mMonekynanapaup. LlyHra xypa, yrapHUHT TyFMa aunonu 6op.
beH30on yrneBoaopoOAMHHHI TYFMa AunoaHn UyK. Kyrbianma-
raH Mosekyna () Ba KyroysiaHran monexkyna (+—) OujiaH HLwo-
panaHanm.

Kyronanran MonekynanapHuHr OMp KaH4ya yMyMMH Xoc-
canapu 6op. Monekynaga AMNOJHHHI MABXYIUIMIH HAaTHXa-
cuaa yhap 6mp-6Mpura HucbaTtaH MabayM TapTubaa xoina-
ianu. bup MonekynaHMHr Mycbar KyrOu HKKHHYH MOJIEKYyNa-
HHHI MaHOHHA KyTOHra TopTHAKG, 3AEKTPOCTaTHKA KOMIACH
acocuaa xonawaau (1.7-pacm).
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_ — \7 'Monexynanap
! WyHNAR XOoHnauu-
raHAa CHCTeMa Xyaa
6apxapop 6¥nanm,

YyHKH yap KapaMa-

KapliH HUIOpanH
Vi KyTonapu 6HnaH
6up-6HpHHH TOpTa-
Y Ba YNap opacHia

1.7- pacm. 60OFNaHHII XOCHN

oynanu. by 0Oorna-
HHUIWITrA dunoasapapo 6oraanuw peiwnaau. Jlnnonnapapo 60r-
NIAHULI CHCTEMAHUHTI NMOTECHUHAN IHEPTUSICHMHM KaManTHpa-
An. Arap aunonanapapo OOFIaHKLL KywiH O6yica, Monekynanap
OMp-6upu GHnaH OMPUKHUO (KOMIUIEKC XOCHI KHJAHILI OpKa-
JIH) aCCOLWIAHHULLIK MYMKHH.

Arap cucreMana HMOH Ba KyrOJu MoaeKyaanap MaBXyl
6ynca, ynap opacuaa uoH-ounoas GOFNIAaHHUII XOCH OYnuLIH
MYMKHH. byHaan 60FnaHHLLI 31E€KTPOANTHK AUCCOLIWIAHHLILAA
anoxuaa poab YHHankau.

BANEHTNINK

BanenTauk Tyurywqacn KuMé danura 1853 finaa 3. PpaHk-
JIEHZ TOMOHWAAH KHPUTHITAH. BaneHTAUMK MabjiyM aTOMHHHUHT
OolKa an1eMeHT aTOMHK OMnaH 6upnaiumniu €k OHpMKManapaa
OUpP-OMPHHUHT YPHHUHU 3ra/LIall XYCYCHSTUANDP. ATOM Ty3H-
JIMLLINA YPraHUAraHaaH KeuH, KBAaHT MEXaHUKA acocHaarmHa
BA/ICHT/IMK TYLWIYHYaCHHH Ba YHHHI KOHYHHSATHHHU TYWIYHTH-
pyuiwura myBadpdak 6yanuau. Koccennb (1916 #.) Hazapuscura
MYBOUK, 31eMeHTAap (EKHM 3NEMEHTAap IpynnacH) KHMeE-
BHUH peakuusra KMpMUIraHaa 6uTracu 3/1eKTpoH Oepanu, HK-
KUHYMCH 3ca yHU Kabyn xunaam. lllyHra xypa, BaneHTIHK
TallKY SNEKTPOH KABATAArH 3/IEKTPOHJIAp COHMHU MUHEPT ras-
napaarv cuHrapu 8 (€xm 2) Ttara eTkasvil y4yH OepHAHIIN
€xH Kabyn KWIHHH LK Kepak OYNraH 3/1eKTPOHJIap COHMIra TEHT.
JiexuH koBaneHT O60F xocun 6ynramnnna Koccenb Hazapusacu
TYFPH KesaManau. JIbiouc 0yiinya, BAIEHTIHK MOJIEKYJla XOCW
KHJ1YBYH JIEMEHT aTOMJAPHUHHUHT KOBAJEHT OOF XOCHN KWJTHLL
YUYVH 3NEKTPOH XydThapura 6epraH 3JeKTpOHJIap COHMTIA TEHT.
Koccenb Ba JIblonc Hasapuscu pacMuit 6ynud oup €knama-
AMP, STbHHY XaMMa BUICHTIHUK XHJUIapUHK ¥3 UYUTA ONMaRaH.

BaneHTauk tyuwiyHyacu 1927 iiunpa KBaHT MexaHHUKa Ha-
3apusacH acocuaa leiditnep Ba JloHAOH TOMOHMWAAH OMOMH-
Jauwrtupunan. by Hazapusira MyBodbUK, I2eMenmuune earenm-
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Au2U YHUHZ amomudazu xcyjpmaguimaean (AKKa) anexmponaap
CoHuza mernz. MacaiaH, HILKOPHHR MeTa/ulap aTOMHHHHT Talll-
KH 3NIEKTPOH KaBatHaa 6urra s 3nekTpoH Gop 6ynub, ynap
6np BaneHTAHAHP. KHCIOpO AaTOMMHHHT TalLKH KaBaTHaa 6
Ta 31eKTpOH GOp: OysapnaH MKKHTA § IIEKTPOH Ba UKKHUTA p
3JIEKTPOH Xy(TJaliral, HKKHTa p 3JIeKTPOH 3¢a XydTaaii-
MaraH, iy cababnm, y KKK4M BaneHTAH XHcobnaHanu.
bab3aH peakiina xapaéHuaa aToMnapaa SKKaJaHraH 3/1eKT-
poHnap xocHn 6ynaau. Macanan, yrnepoa aromuaa 15°2s?2p?
3neKTpoHnap 6op. XyHa Kxonnacura MyBobHK, yrjiepon arto-
MHKIA 2 Ta SKKaJIaHTraH p 3neKTpoHaap 6op. Peakuus BaKkruaa
25’ 31eKTPOH AKKaNaHHO, 2s 2p anekTpoHra aiutaHaan. by-
HHUHI YYYH Xyda KaM 3Heprus tana® xwimHaan. Jlexkun 6y
IHEPrus AKKAJIAHIAH 1eKTPOHIap TAbCHPH HaTHxacuaa (6or
XOCH KWIraHZa) aXpaaraH 3Heprusi xucodbmra oprtitrn 6u-

a=1|} | a=1|} |
p=2(} {| |

S

—
o

t
J P S

"‘U{ —

1.8- pacm. DneXTPOHNAPDHHHT AKKANAHHL CXCMACH.

naH xoruvianaau («I'mbpuananmus remMacura xKapaur). lllyn-
na Kunub, yrnepon atomuaa OuMrra s Ba XydtaaHmarad 3 ta
p 3neKTpoH 6op. [lemak, yrnepon 4 saneHTau 6ynaau. Kyituaa
3MEKTPOHIAPHMHT AKKAJTAHHIUK CXeMa Tap3Xaa KYpCaTHIIraH:

bab3aH aTOMAAapHMHT FANa€HNAHKO, OOLIKA BAJIEHT X0J1a-
THra YTHUIHK Xapa€HH OMTTa 3JeKTPOHHMHH OoluKa aromra
6epHilKu €k OoLIKAa aTOMHHUHT OHTTA 31€KTPOHHHHU OMpnait-
THpULLUY OunaH 6opHILKM MYMKHMH. MacanaH, a30T aTOMHHHHT
TalUKU KaBaTHAA 2522p° 3NeKTPOH 60p, s- 3NIEKTPOHNAp XydT-
NallraH, p-31eKTponiap xXydrtnauiMaraH. bUTra s-351€eKTpOHHHU
6ouika atomra 6epub, mycbart 3apsaanaHaau Ba TaliKH KaBa-
THaa 4 ta (burra 5- Ba 3 Ta p- PNEKTPOH) AKKa 3/IEKTPOHIa
ara 6ynaau. lllynnait kunub, azor mycbar 1yprt BaNEHT/IH Oyna-
L.

IT'ubpuananmm. Yraepoa aTOMMHMHI TallKH KaBaTHIA
252p(2s2p,2p 2p,) anexTponnap 6op. lemak, CH, HUHT Ba-
NeHTANUK OOFUHK yraepoa Tapkubuamaru 6UTTa S, ‘3 Ta p Ba
BOAOPOJAHHUHI OUTTA § NICKTPOHJIAPH TALUKHWA KMJIAOH. Ile-
mak, CH, monekynacuna 3 ta s—p 60r pa 6urTa s—s OOF
6?nuum ‘sa ynap 6up-6upunan ¢gapk KHIHIUKM Kepak.
XaKHMKaTaa 3Ca METaH MOJIEKY/IaCHAArn yIIepOJAHMHT XaMMa
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BaNeHTNHK Oornapu Oup xun 6yaub, ynap ounp-6upunas
¢apk xunmanau, avHu CH, Monexynacuaa 4 ta soaopon
Oup xun xoccara 3ra. 3 BaneHTAH 60op atToMmHnaa OuTTa 5- Ba 2
Ta p- 3IEKTPOH 6op. 2 BaneHTIH Gepunanit Ba cHMo6 aTo-
Muna OMTTa 5- INEKTPOH Ba 6UTTA p- INeKTPOH 60p. by atom-
JITApDHMHT OMPHKMACHAA XaM TYPJIM XHJLAAar¥ BanleHTAHK 6OF-
napu OYIHIIKH MYMKWH 31H, JEKHH YJIapHHUHT GMpuUKMana-
pnaa xam BeCl,, HgClL HgBr,, Hgl, 6up xun sanentnu 60F-.
nap xocun 6ynaan. by xonatHuHr cababu rubpuananunul
XaKHaard TtacaBsypaap OMnaH H30X/1aHAIH.

bup aHeprna mapaxacuna (6Mp xun «m» aAn) XoHnaluraH
TYPAN xun (s, p, d) 3neKTporaap 6up-6Mpura Tabcup 3TanH,
YAApHUHT 3AeKTpOoH O6ynyrnapn (v dyHkuusnap) oup-oupu-
HM KOTUIainM Ba HaTHXana «cod» s-, p-, d- opouTaUiap YpHHUra
2ubpudnanzan opbumannap (6ynyrnap) Byxyara kenaau. by-
HUHI HaTHXacuaa OOFIaHTaH aTomJiapla, ibHH MOJEKYASp
opbutana anekrpousap «cod» s- éku p- opbuTannap 6yitnad
3Mac, banku rmbpua opoutTannap 6y¥inab rakcumnanaan. Ma-
casiaH, OepANHHHHHT OpOMTALIHNK XonaTtuaa 1s*2s2p anexr-
poHsiapy Gop. 25 Ba 2p NeKTPOHJIAPHMHE CNHHAAPH OHp XuUn
6Y¥NraHNMIrMaaH, 3JIEKTPOHNAP KOppeIsUMACHra MyBOOHK OHp-
OMpHIaH Y30KpOKaa Xoitamuiuira HHTUaanH. JIEKHH MKKH
NMEKTPOH (Pa3OHHUHI MABAYM XOHHIA TYPHMLWIH, SbHU Yaap-
HHHT opOSHTALIapH OMpP-OUPHHH KOTUTALLHK 3XTHMOJIH XaM KaT-
Ta. AKCHHYa y(s) Ba y(p) dyHKuusanap Oy XONHH y3 HYHra
ononmanau. llyHra kypa, 6y cucrema yuyH KBaHT-MeXaHHKa
Ha3apHACH acoCHIa KYHHIArn YU3HKJIH KOMOMHaUHUS TeHIIa-
MaCHHH €3aMM3:

V,=¥(25)+y(2p) (1.21)

V,=V(25)+y(2p) (1.22)

ARpPUM TYNKHHAHN QYHKUHSUIADHUHT KYIWWIHIUKW HAaTHXa-
CHAA XOCHi OynraH kyvaidraH vy, GyHKuUus SIAPOHMHI OMp
TOMOHHAA, AUPUM TYNKHHIH QYHKUMSNAPUHUHT OHUp-OUpH-
HU eHHMIUNO KyuCH3anaHraH xosaa Xxocun 6yaran y, byHkuuns
AAPOHHHI MKKMHYM TOMOHMAA MAbIyM 3XTHMOJUIMK OunaH
TYNJaHANH.

Mlynaan kunub, 6uTTa $- Ba p- opbuTanaaH 2 ta rubpun
sp-opbutan xocun 6ynaau (sp- rubpuaNaHMiLl).

1.9-pacmna aitpum s, p, d- 371€KTPOHNAPHHUHT 3N1EKTPOH Oy-
NyThapu WAKJAM TaCBHMPJIAHTaH.

1.10-pacmMna OynyrnapHuHr (y- GyHKUHSIIAPHHHT) KoOI-
NaHMWHK (4an TOMOHAAa) Ba rMOpuA OpPpOMTANHMHT ILAKIIH
KYpCaTHATaAH.
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1.9- pacm. s-, p-, d- INEeKTPOH
b6yaytaapuHuHr ¢asonaru

y KYPHHHUIMN.
' Z
‘ 8p * P
A ¥
t — - ¢
25p

{.10- pacm. s, p- rnbpuAnaHuiL.

Pacmaa kypcarunraHuaek, ruOpuanaHuil HaTHXAacHaa
OMTTa aTOMAAryU ACKTPOH OyNyTNapHHHUHT y3apo OUp-OMpHU-
HHY KONAallu aH4YarmHa KaMawuiu. Y- Ba y,- opbuTasLiapRH
MLLUFOJI KHITaH 2JIEKTPOHNAp 3apsiM KYNpPOK AAPOHUHI Kapa-
Ma-Kapuid TOMOHHAA XOoinauiaay Ba, JeMakK, YJIAPHHUHT y3a-
po Tabcupy MUHHMYM OVnaan. Lllynaan kunub, rubpunnan-
raH oponTasnap BaICHTAKK XO0JIAaTMHU SAXIUHM aKC ITTUpAIM.

BeCl,, HgCl,, CdCl, monekynanapu xocun 6ynuiminaa sp-
rudopuanaHuil coaup Gl)‘manu. Be HMHTI 3EKTPOH TY3HAHILYU
152252, BaneHTaurn Hoa (0) ra teur. Be Ky3raaraH xosatna
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152252p 3NeXTpOH Ty3uauiuura sra 6yanb, 2 BaneHTAMKHHU
Hamoén Kunaan. BeCl, monexynacu xocun 6ynnwnaa depu-
nuinaH 6MTTa s- Ba OMTTA p- NEKTPOH KaTHaluaan. Xap Kan-
cu Cl atoMinaH 3ca GMTTa p- 3NEKTPOH HILITHPOK 3Tanu. [le-
mak Be—Cl 6orn s—p_Ba 6urra Be—Cl p—p_snekTponnapaaH
n6opart. JlekuH nkkana 60rF xaM Gup xun 6§numu Kepak. Be
HUHI S—p 3MEKTPOHNapu rmopwmnanud, sp- rubpuanavraH
anekTpownap 6ynyrnuu 6epaau. Haruxana yexka Be—Cl 60rF
sp—p. ANeKTpoHnapaaH xocun 6¥nanu (1.9-pacm). by anexr-
pPOH Oynyrnapy KoopaMHataapHuHr X yKn 6yiinya xonnau-
raHma, MoJjiekynana arvomMaap Omrra yu3snk 6yitnad xowunaw-
raH 6ynaaun Ba yeTkH 60or OMp-Onpn Omntan 180° Gypuyax Tawu-
xun kunaam. Pentrenorpadpuk texwmpnuiap BeCl, moneky-
JJACHHMHT YHM3HKAN MOAEKY/a 3KAHJUTMHH TacAUKIALH.

Bop atomu 15225?2p 3neKTPOH TY3WJIHLIKMIA 3ra, Y KY3Fa-
ravza 2s? 3nexTpoH 2s2p 3neKTpoOHAapra axpanagu. emak,
6OF XOCHA KWIHLITA OMTTa 5- BA HKKUTA p- 3NEKTPOHHHU Hepa-
au. ynnai kuanb yu BaneHTank HaMoéH 6ynanu. BF,; mone-
KyJlacu Xocun 6ynuiu xapaéHuaa B HMHTr 6UTTa 5- B2 UKKHUTA
p- 3NEeKTPOHHU, OOPHHUHI OMTTA S- Ba HKKMTA p SNEKTPOH Oy-
AYTNapH KOMAAHMIUMAAH yuTa sp’- rubpua opbutan xXocun
6ynaon (1.11-pacm, sp?- rubpumnanuui). by rubpuanap 6mp
TeKHUCAHKAA OHp-Gupura Hucbaran 120° 6ypuak xocun KUnub
xoinawaan. yura kypa, RF, Monekynacuaa aromnap oup
rexucankaa — 120° an Oypyak XOCHUa KUAKO Xonnawaau.

+c

sp*—rubpudnanuw

1.11- pacm. sp’— rubpuanasvw.
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Yraepoa aTOMMHUHI TalUKH KAaBaTHAA TYMJIAHIaH HKKHMTA
25%- MEKTPOH Ba AKKAIAHTAH HKKHTa p-3INCKTPOH 6op. Yrae-
POA aTOMH Ky3FairaHaa 252 3REKTPOH AKKANAHUO 252p anek-
TpoHaapra yrtanu. HaTuxaaa Monexyaa XOCHA KHIKIL Xapac-
HWIA YrNEepOR aTOMMAA SKKAIAHTaH OUTTA $- BA yuTa p- 3ACK-
TpoHnap 6op. burra s Ba yura p- anexrponnap sp’- rubpuana-
HHO 4 Ta sp’- rHOpHUA FINEKTPOHAAPHHU XOCHA KHNAAH.

. By rm6pua Tetpalap wakanaa 6ynaau. FHGpua 3neKTPOH-
JIAPHUHT EKTPOH OYAYTAAPU STPOHUHT OUp TOMOHKPa 6YpTHO
YUKKAHJIHIH cababan snextpoHnapu Oyaytu GUp-OHpHHHK
xynpox KOMmaawau Ba HaTHXana 60F mycraxxkam 6ynanu.

N BANEHTAMKNAPHUHI ATHANWLLMW .

Bop XOCHJT KIWIYBUH INEKTPOHHHHT TYPHIa Kapab, BaneHT
Kyuwaapu ¢a3zona ManayM TOMOKTa iiyHaaraH 6ynanu. Ly ca-
6abpaH, Monekyaazaru aromnap o6up-oupura HucbaraH Man-
JyM TapTHbaa xoinawran 6¥aaau. Baur-I'odd Hazapuscura
KYpa, YIIEpOA ATOMHHHHF TYPTTA BAICHTIIHIH TETPA3AP XOCH
Kunaau. by pakraap BaieHTAMKIADHHHT HYHATHWIK XaKHAa-
rd Tacassypaap 6MnaH H30X1aHaAIdH.

Kumépnit 60rnannLLaa OOF XOCHN KMITYBYH anelcrpou.uap-
HHUHT OynyTaapu 6up-OMpuHK Koruaiau. Korutaunin KaHya-
MUK TYAHK 6Ynca, saposaap opacuaari 31eKTPoH 3apaiM LyH4Ya
3uY4 Oynaau Ba HaTHXaaa aromMnap 6uMp-6upura KywiHpox Top-
THIARHU Ba Oy X043 MOJIeKyJla MUHHMYM MOTEHLHUAN IHCPIK-
Ara 3ra 6ynanu.

ATOMJIAPHUHI BAIECHTAHK OOF XOCWI KHIYBYH 3JIEKTPOH-
NMapU Typiu 3HEPreTHK noroxHana (opdSurtasnapna) 6yauuwu
Ba OYHMHI HAaTUXACHAA yRapHUHT OyayT — 3apaau daszona
TYpAHYA TAKCHMIAHULLN MYMKHH., DACKTPOHNTAPHHUHT OyayTH
aoMpa Wwakanaa 6ynraHu yuyH xaMmMa HyHaTHIHUHr KuiiMa-
TH 6Mp xun 6ynanu. Llly cababnan, s—s 6oFnanmaa aromnap
Oup-6upHra Kaicu TOMOHHM OMNaH AKHHIAMIMIUMAAH KATBHH
Ha3ap, Ouprawanunap, aMMo S—s GOFIaHHLILAA BaNeHTNHK
HyHanvwira sra 6yamanan.

p-, /-, d-, g- 3NeKTPOHNADHUHT Ba rnOpHUIaHraH OpOu-
TajanapHUHr 6yayru ¢asosa Typau yHanmuaa Typiauya Tak-
CUMJIAHAAHW. S- INMEKTPOHHUHTI opOutanapu dazona IOMaNoOK
akaaa, p- 3NEKTPOHHHUKHM TMAHTEIb WaKiIuaa, d- 3/eKTPOH-
HHMKH 3Ca AHA XaM MYypakkabpokx waknna 6ynanu (1.9-pacm).
bynyrtnap mabnym yknap 6yitaad suunaHaau sa 6y yknap Ie-
KapT KOOpAMHATaNnap CUMCTEMACHHHUHT VKJapu Kabu, oOup-ou-
pura HucbaraH 90° Oypuak xocun KMJIau.

Cys H,0 monexynacuHn tekumnpaitink. CyB MoeKkynacu
ourra Kucnopon Ba MKKHTA BOAOPOA aTOMHUAAH TALUKHWJ TOM-
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ran. KncioponHuHr xXypraaHMaraH HKKHTA p- 3NEKTpoHuU Oy-
aytnhapu oup-oupura nucbarasd 90° 6ypuak ocTuaa XoHAaLI-
raH. Bonopoaunur 6uTTa 5- 3neKTpoHHM 60p. by aToMnap AKHH-
Jawranaa soaopoOa ATOMMHHHT S+ IACKTPOHH KHCAOPOA aTO-
- MKHUHI CNHHH TecKapH (aHTHnapaanes) iyHanraH Omnrra
3ACKTPOHH OunaH Kormauuﬁ Sp KHMEBHI OOF XOCHN KMAARH.
H
-O( , sp- 6ornap y’p'racunam 6ypuax 90° 6ynuiuu Kepak.
H

JiCKHH Taxpubana 6y Oypuaxk 104,5° ra tenr (1. lZ-pacu) bynra

ca6a6, O—H kyronu Gor 6Ynub, yHna anexrpownap xydru
:menpouaudmﬂnux KHCNOPOA TOMOH CHJIXHraH, HaTMXala

BOZOPpOI aTOMH 61p0o3 MychaT 3apsananrad 6§nranu H OF-. by
3apaanap OMp-OupuHH HTAPHO 6yp'-laxuu Kem'aﬁ'mpanu
A30T aTOMHIE2 G6OF XOCHN KuAyB4YH 3 ta p- opbutax 6op,
YARpHHHI Oynytaapu Oup-6upura HucoaraH 90° 6ypuak ocTH-
Aa XOHNMaWraH yyra BaICHTAUK OOFNap XOCHN KWIHILIM MyM-
kuH. Hlynra kypa, NH, monexynacu 90° 6ypuakin s—p- 60F-
1ap XOCH KWaud (N—H), Y4 KHppPANTH NUpaMniaa LWaKIHaa
6VYnanu, yHHHI YyYHIa a30T, aCOCIapHaA 3Ca BOAOPOR aTOMAA~
pu xoittawraau. BaneHr ﬁomﬂnur ¢da3ona MawAyM TOMOHIa
AYHANTHIUMIA BANCHTANKHHHI AYHANHILUM AeHUnaau.

1. 12- pacm. Cyn Mmonexy.aacuaary sp — p 60raaHiu.

BeCl, Monekynacuna KMMEBHIt GOFHHHT XOCH GYAHINHMN
Kypammx Be HMHFr HOpMan xonarhard 3seKTPOH KOHPHUIy-
paudsicy 1s32s?, avHu BaneHTAUK Hoara (0) renr. Be ky3ran-
raH xojaaraa ls’2s2p JIEKTPOH TY3uAUlUura 3ra 6ynub, 2 Ba-
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NEHTAMKHHX HaMOEH Kunanu. Be HHHr 6HuTTa 5, 6UTTa p- 3)1EK-
TPOHJIapn OOF XOCHN KMIMLUAA MINTHPOK KMAanH Ba ynaap-
HHHTr Oynythapu Oup-Ompura Hucbaran 90° 6ypuak octuaa

xoinauran. [lemax, Be( 6ypuaru 90° 6ynuiun kepak. Jle-
Cl

KHH Taxpubana ynap 6up 4n3uk 6yitnad, avHn 180° Oypuak
OCTHAA XoinawraH. byHra caba6 Be HHHT s, p- 3NeKTpOHAapH
rHbpuiiaHub, HKKHTA sp- rubpuaaHraH 3JieKTpoH Oyayrna-
PHHH XOCHN KWIAdH s, p — 2sp, 6y ruOpunananraH 6ynyraap
6up-6mupura Hucbaran 180° 6ypuak octnaa xonnawran. (Jle-
KHH, amanga 6y 6ypuak 107,3° ra TeHr.)

BaneHTanknapHUHr WyHanHiK Tydanau Mosexkyanaru
aToMaap 6up-61pura Hucbatan MabayM Oypuyak xocua Kunub
xo#nawanu. bab3an Taxpubana aHUKNIAHTAH BAJIEHTAHKIIAP-
apo Oypuyak KMHMATH Ha3apWi aHWKAAHraH KHiMaTtaaH ¢apk
Kunaau. byHuHr cababu wiyHAaku, BaleHTIWKIapapo Oypyak-
HUHI KMHMaTHra OOFJIaHMIWIHUHI KYTONWINIH Ba aToMiap-
HHUHT KaTTa KHYHKIIUIH TabCHP 3TalH.

Arap 6uTTa aTOM Y3MOaH KATTApOK aTOMHMHI OMp HeyTa-
cu OunaH Oupukca, Oy aToMnap YHHHT BaICHT/IMIH HYHaITaH
TOMOHIA CHFMacaury MyMkKuUH. Hatuxana Monekynaasaru 60or-
Jlap HYHANKLEM OMp 03 CHMIKHIAMN.

LIynu xam aliTHO y¥THIUN KEepakKH, BANEHTANWK HYHanuuu
¢akar KoBa1eHT Ba KytOau 6oFaHHuiap yuyH xoc. MoH 60F-
JJAHHLUAA BANCHTJIUKHHUHT HYHAIULUHM OYaMaiian.

C BA 1t BOFJTAHALWWNAP

MonekynaHuHr CTpyKTypa HOpMyJacHHU €3raHaa aToM-
J1lap opacsiaaru KOBaleHT OOFNap YU3HKAAp OPKAIH KYpCcaTH-
nanu:

C-C,C=(C,C=C

KosBaneHT 60F1ap UKKH XKW Oynaam:

. o (curma) 6orFnap — 2-m (nit) Ba o -OOFHHU XOCHA KW~
raH 3JIEKTPOHNAp OynyTi aTOM #ApPOAAPHHH DOFIOBYH YHU3HKKA
HHcOaTaH CUMMETPHK XoWaawran 6ynaagn.

n- OOFNapHK XOCHA KWAraH JieKTpoHaap OyayTy, aToM sa-
POCHMHH OOFJIOBYHM 4YM3MKKA HHCOaTaH THK Xohnawub, Oy
YU3MKHHUHI KapaMa-Kaplluy UKKH (YCTKM BA OCTKH) TOMOHMAA
6Mp-OMpHHN KOMawn HaTHXacKaa xocun 6ynanu (1.13-pacm).

[Lly cababnaH n- GOFHHHKH XOCKA KMuAMLI YyUyH, anbaTra p-
MEKTPOHAP KAaTHALUMIIW KEpaK. ATOMAArH p -3MeKTPOHaap-
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I.13- pacm. n — 3nexTpoHaap OynyTHHM 3THACH MoaeKylacHaa
XOoHmawHu,

HUHI OUp KUCMH m- 60Fura capdp O6yAMIUM HATHUXKACHIA
rubpuanaliaa KaTHaIUAAMIAH p- 3N1EKTPOHJIAPHHHI COHH Ka-
Masuai. Hatuxana rubpuananuin xuau ysrapaau. Jdoumo,
oupaamum (C—C) 6ornapana ¢pakart o- 60F xocun 6ynann. n-
OoFnaHunu Kappanu (MKKMJ3MuYK €KM ywiamMuu) GorFnapaa
Xocua o6ynaau.

BasleHTAMKNApHUHI HYHAAMIUM HYKTAH Ha3apuaaH Kap-
paid (MKKHJAAMyM, yuwiaMuu) Oornap OuaaH TaHMIIAMHK3.
MabayMky, yraepoa atoMmaapu yzapo 6MpHkkaHaa C—C,
C=C, C=C 6ornanunm €ky azor atomaapu N=N OGorFnaHuLI
xocun kunaau. C—C 6ornannuiia 6or 6up xydr, C=C 6orna-
HHUW A UKKH XydT, C=C 60F1aHHLIAA 3¢Ca YY XY(DT 2AEKTPOH
MIUTHPOKKUAA XOCcHUa Oyaanu. by anekrpoHnapaaH OMTTacH o-
O60F, Konrarnnapu .- GOF XOCHA KWJIMLIAA HMIUTHPOK 3TalH.

Yrnepoa TypT aToM Boaopoa 6unaH OMpUKHMO, TYHHHraH
6upukma (CH,, CCl,) xocun KwiraHaa, BaIeHTIMK MKKana
aTOM AIJPOCHHHHI MapKa3uHHU OUpAAlITUPYBUHM VK OViinabd
HYHanaau, BaeHT OOF XOCHI KHMAraH 3JeKTpoH Oyayrtaapu
3Ca Wy YKKa HUcbaTtaH cHMMETPHK paBuuiaa HyHananu. ily-
HUHraek, C—C OOoFAaHHILHM XOCWI KWIraH OMpukmasnapaa,
Maca/iaH, /IeKTpPOH OynyTaapu OMp yH3HKAA Xoiallrad 6yna-
au. by 6ornaHuw, ¢ — 6oFranuw (cuema Gornanuw) oup. c-
OOFMaHuIU §- INeKTpOoHJSapH 60p aToMaapaa 1y aTOMHHUHT 2
1a 5(H,Si,) anekTpoHH p- anexTponnapu Gop aromnapaa (Cl,,
Br,, lj 3Ca, YAAPHHUHI 2 Ta p- 3MIEKTPOHHU Ba HUXO0AT, GHp
aTOMHHHT 5- 3JIEKTPOHH OMNaH MKKHMHYU aTOMHHHTI S- INeK-
TPOHU €KH sp’- rUOpHMANAHraH 3NEKTPOHJAD HLUITHPOKHKAA
XOCHJ1 OyNHUILM MYMKHH. YMYMaH aMTranaa, skka 60oF JouM
o- ©oF 6ynanu. .
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Iuan C=C 60rnanuLl 61unaH tTannamnmnk. C aToMJ1apH sp*
ru6pumwianann. C,H, na xap Kaiicu YrNepoa aToMH 3 Ta KYLIHH
atoM (2 Ta H Ba 6uTTa C aToMHW) GuiaH ypananu Ba ylapHUHT
xaMMacH ounaH 60F xocun Kuaaau. JlekuH xap Kaicu yrie-
poa atomMuaa OutramaH XxydriaaHmaraH rubpwuianmMaraH p-
3NIEKTPOH opTHO KonaaaH. Yraepoa aroMJIapH OpacHAAry MK-
KHHYY OOF 2p 3A€KTPOHJIApAAH XOCHJ Oynanau. p- 3/J1€KTpPOH-
nap oynytu «8» waknuna 6yaub, uKkMHYM 60F ¢ OOFra HuUC-
6aTaH THK XOHNallaau, AbHU p- AEKTPOHAAp OynyTH HKKH
aTOM SAPOCHMHM OHpnalwITUpraH YyKKa HUCOaTaH THUK TEeKHC-
NUKIA xapakar Kunanu. by n-6ormanuwdup. KBaHT MexaHUKara
acocaaHub xucobnaut 6ornaHMWIHMHI O6yHnat HyHaauiMpa
3IeKTPOHNAp OyAyTH ¥3apo MYMKHH Kanap KYrpokK KOIUIaHH -
LWKHHY KypcaTanm.

C=C 6ornanniuaa 6urra o- 60r, 6MTTa - 60F, C=C 60OFNa-
HUaa 6utra o - 60F Ba 2 Ta - 60F, Ba HUX0AT, N=N 60Fna-
HUwWaoa 6utra o- Gor, 2 Ta .- 60orF OGOp. YMyMaH, aTtomnap
opacuaaru 6ornap coHn OupnaH opTHK Oyiaca, ynapaan OHT-
Tacu o- OoF, Konrawnapu n- 6or 6ynaau. lyHn xam aiTHLu
KepakkH, o- Ba n- 60Fnap aouMm OMp-OMpura HucbaraH THK
xonnawraH 6ynaau. 1.13-pacmaa C,H, MoneKyasaCHHHHT Ty-
3MJIKILH CXeMa paBMLLLIA Kypca'm.nran

n- GOFNAaHHUIUAA INEKTPOHIAP OYyAyTH © - Gomanumnarura
KaparaHia y3apo KaMpoOK KonjaHraH 6ynaau. llly ca6abnau o-
6ornannil - 60FNaHNLIAAH KYpa MycTaxkaMpokKaup. C—C 6oF-
HHUHr 3Heprusicu 59 kkan/monb ra, C=C GOFHUHI 3HEpPTrUACH
100 kkan/Monb ra TeHr. buHo6apyUH - OOFHUHT 3HEPrUsicu
TaxMuHaH 40 xkan/Monb ra teHr. Jlemak, o- 60F n- 60rra
HUcOaTaH 1,5 Mapra MmycraxkaMpok 3kaH. Lynaain kunno, C=C
12 UKKHTA BANEHT YH3UKAAPH HKKU XHUA KuiiMaTauaup. C H
MoJiekyaacuna 3 ta sp?- opburan GUp TeKHCauKaa, OUp-
pura HucbaTtaHn 120° 6ypuak xocun KWaHO xohnauiraH. lIJyH-
ra kypa C,H, monekynacu 6MTTa TEKMC 103ana XoiinaluraH.
BuUTTa 7t~ GOF 3ca Oy TEKMCIMKKA THK HYHanraH.

C,H, Moaekynacuna o- 60Fnap ukku sp- ru6pua opburan-
nap Bocmacuna 6up tekucnnkna ysapo 180° Oypuak xocun
Kuaub xoinairan. Mkkura n- 60r 6up-6upura HucbaraH THK
xonnawran. llly cababaan Tapkubuaa yrnepoa atomu 6yaraH
MOJIEKYJIAaHUHT ($a30na XKOoMAaUKILK YIIepoa aTOMHHYU Ypad
OJIraH ATOMNApPHUHT COHHU OUnaH 6earunananu. Yraepoa ato-
MH TYpTTa BOAOPOI €KH Xnop aTomu Ounax ypanranma, CH,,
CCl, Monekynacu teTpasap Ty3MAHLINAA OVnaau. Arap yme-
poa ytna 6owka atomM OuaaH ypanraH 6ynca, ynap oOup Te-
kncaukaa xoinawanu (H,C=CH,, RCOR Ba xoka30), 2 Ta
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aToM OMnaH ypanraHaa 3ca atoMaap OUTTa TYFPY YM3HKAA
éraad (Macanan, auetuneH Oupukmanapu, KCN Ba xoka30).
IOKopnaa -, n— 60Fnap TYFpUCHAA CXEMATHK TacaBBYp OaéH
KUAAKUK. JIONMO 0—, - 3/1IEKTPOHAAPHUHT 103312 3Mac, 6anKu
¢a3ona xapakatrjaHMIUIMHH Ha3apaa TyTHLU Kepak.

MONEKYNAP OPBUTANNAP YCYINN (MO)

BanenT 6ornap ycyan (Bb) acocnna lllpeaunrep Tevrna-
MACHHH eudull, ¢pakaT BOAOPOA aTOMH Ba BOAOPOI MOJNEKYIa-
cu H, cHHrapu Xxyaa onaui cucreManap ydyHrMHa KaHoar-
nanmpynqu HaTuxa 6epaau. bollka atoM MoaeKyJalapH yuyyH
UlpeanHrep TeHrnaMmacu aHMK HaTHXa 6epa onmanu. BaneHT
6ornap ycyan MO ycynunaH oaauH Kawd atwiraH, 6y ycyn
MOJIEKYJIUTapHHUHT TY3HJAHLIHK TYFPMCHIA aHHUK, TacaBByp Oe-
panH.

JlexuH BaneHT 60Fnap ycyan 6ab3u MosieKynajiapaaru 60oF-
JJapHY TYIIYHTUpHO 6epa onmaau. Macanan, H,* Monekyna-
cuna 6uTTa 3NMEKTPOH 6yNraHauruaal 60fF xaM OHUTTA 3/71EeKT-
pPOH BOCHUTacHaa Xxocun 6ynaau. bab3n Monekynanapna xydr-
naliMaraH ajsekTpoHnap 6ynanu. byHaah atoM éku atomnap
rpynmnacmra paduxaﬂ aeinnaau. NO, NO,, ClO,, O, Monexy-
Jlanapuaa wyHaanm xydraawmaraH 3ne|<'rpowxap Maaxy.tum-
I'M TacaMKinaHraH. Kucnopoa aTOMHHHMHT TalUKH KaBaTuaa 2p
XydTnauiMaran 3neKTpoH 6op, 60F xocun 6ynranaa Oy Inek-
TpoHaap xXydraawaau. Kucaopon mMonekynacura xydrtnaui-
MaraH 3JeKTpPOH KaepaaH Kejaub Konau, AeraH caBojra JjieK-
TPOH XydTH ycynu xaBob 6epa onmany.

BaneHTt GOFnap yCynMHH MyKaMMaJUIaLWITHPHLLI YCTHAA ONHO
OOpHIraH HuLIap HaTHXAacHlaa BaNeHTAHK (KUMEBHH OOF) co-
Xacuaa siHru ycyn xawdg 3tunad. by ycyn monexynasp opbu-
Tanap (MO) ycyan 6ynn6, kuMésuit 60FNapHH KBaHT-MeXa-
HHMKA aCOCHAA TYLLIYHTHUPHILAA XO3UPrH MaBXYA YCY/UIADHHUHT
3Hr ad3anu xucodbnanaau. by ycya 1930 ismnnapna Mannuken,
IN'yrin, Xblokken Ba OouiKa onMMAap TOMOHMAAH HULAO 4yM-
KHnau. Kyiuna yuby ycyn yctuaa Kuckada tyxrab yramMus.

Monekynana xam xyaau atomaaru kabu opourannap (3Hep-
FUSIBUI NOFOHanap) 6yanb, MOAEKYAAHHUHI XOCHJ Oynuun-
Nla IEKTPOHIAp MabjJyM MoaeKyasp opbuTannapaa Xolia-
waaH. Atomsnapaaryd kadbu, MO na xam anexkTpoHnap 4 Ta KBaHT
COHH OunaH noaananaau. Bb na atom opOuransapn / HUHT
KHitMaTH s, p, f,d xapdnrapu 6uaan ndonananran 3au. MO aa
wy opOHTannapaaH xocun 6ynran monekynsap opburannap o,
n, 8, @ xap(d.1apu 6unaH GearMaaHanm.
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Bb ycyau 6yiinua atomnap kuMEBHit 60F XOCHT KMAMLITA
KapamaciaH, yaap monekynaaga OuMp Kanap y3 MHHAWBHAYa -
AUIHHYU caKnab KosraH atToMaapaaH TallKWia TONraH 6ynanu.
MO ycyanaa MonaeKyna sapo Ba 3AEKTPOHJApAAH TalUKHJI
TonraH aed xabyn xuanHanu, AbvHU AXJIUT OHp cucTema aed
Kapanaau.

Monexynsap opobutannap Bb ycyauna Kabyn xKMavHraHm-
DeK, UKKH Aapo 3Mac, DaikH MaBXyld Oapya anpojlapHU y3
MYHIa OJIraH YMyMJIaliraH 3HepreTHK NOFoHalapaAup. Xamma
3/1IeKTpOHAap Oy yMyMiauiraH opoutannap 6yinuya, 3Heprus
XHMXATHAAH a3ITHK NPpHHLMNINIA (MHHHUMYM 3HEPrusara sra
Oynnw) Ba ITaylHMHr MOHENHUK NpUHUMNHKTA, XyHI KOHWIa-
CUra pvMosi KWIraH X0141a TaKCHMJIAHIaH.

Monexkynanaru 6apya 3neKTpoHaap oup-o6vpu 6unaH y3a-
po TabCcHpaa OYyNraHaAMruaaH, yIapHH SIXJIMT cuctema aeb
Kapaul Kepak.

Monekyna xocun KunaérraH A Ba B atToMnapHHUHT TYIKHH
dyHKuMsnapu @, Ba ¢, 6y1ca, y1apHHHI YU3HKJIH KOMOHHa-
UKUACH MOJIEKynanap OpoHTaIM @ HU XOCHA KHUIAOH:

v=C,¢,*c,0, (1.23)

CJ Ba C, arom opburtannapHu Monekynanap opburaniapra
KYLIraH XMCCaCHHHU KypcatyBuu Ko3ddpuumentaap. y pyHk-
uusHu L peanHrep TeHrnamacura Kyiumo, wy pyHkumsra Moc
kenraH 3Heprua E ronunaau. C, Ba C, napHuHr KWiMataapu-
HY aHUKJIAW Kynuaarn Hatuxara onub kenaau:

C=t%C,

Hemak, 3Heprusicn Oup-O6MpuUra TeHr OyJraH MKKHTaA aTOM
OpOMTANINAAH 3HEPIrUICH TEHr OVIraH MKKH MOJIEKYJsip op-
buran (E,, E,) xocua 6ynaan. by opbutannapra MoHaH y,,
Y, TYAKHH yHKuuanapu 6yacuH. Tyakuu dyHkumacu y,
oyaran Moaekynasip opoMTan IHEPrusicu MHHHMYM OVAraH aco-
CHit X0/1aTra TYFPH KENalH. ¥, — 3Ca SHEPrusiCH I0KOpH o6ynran
XONaTra TYFPHU Keaaau.

V,— 60Fn064u Monexyasp opbuman ned aTananu. y, MOC Kejl-
raH HEPrust ATOXHIAa OIMHIAH aTOM OPOHTANNAPHHHUHT DHeEp-
rMACHAAH KMUUK Bynanm.

W, M OCa Oywamyeuu monekyaap opbuman, aed aTanajum. y,
MOC KeJIraH 3HEPrus UTOXHUAAa ONHHTAH aTOM OPOUTANIAPHHMHKT
3HepruscUaaH Kartra Oynanu, sLHU CHCTEeMa KAPOPCHU3 XxonaTra
yranu. bywawitupysum opouTannapaa 3NeKTpoH Oyayrnap HKKH
QPO opacvaa (napannes CNUHAH 3J1eKTPOHAAP CHHIapH)
3UYJIAHMaIAM Ba WIYHTA Kypa, yaap 6up-OupuHH utapaan. bor-
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JJOBUYUM opOHTANNapaa, AKCHHYA, 3NICKTPOH OYNyTAApHHHI 3UY-
aury (aHTUNapauien CNHHAN 3JCKTPOHIap KabK) HKKH AApO
opacuMaa Karra Oynagu Ba suapoJsiap OMp-Oupura TopTHalM.
TaxmuHaH OutTa 6ywaiwuTHpyBYn opOMTan 6utTa OOFIOBYM
OPOMTAIHHUHI TAbCUPHHU HYKOoTanM (XATTO, YHHHI TabCHPH
Oup 03 Kyunupok 6ynaan). bornosuu opOMTannapaa 3/icKTpoH
aToMIarura KaparaHaa sapora sKMHpOK XoWhawras Oyaaam,
OywWwalTHpyBUy opOMTANIAPAA 3CA AKCHMHYA. JACKTPOH OynyT-
JAPHHUHT KOIUTAHMLIK XaM MKKH Xua Oynaau.

Arap atomyapaa s — 3eKTpoHnap 6ynca, 60F10BYH Op-
6uran:

?,=9,(s) t,(s) (1.24)
bywatysuu opouTtas:
PA=0o(5)—0,(5) Gynanu (1.25)

bup xun ¢paszona TypraH HKKUTA 31EKTPOH 3apAMIAPHHUHT
3UWINFH KOMOMHauus Hatuxacnaa 6orroun MO Ba aKCHH-
4ya, KapaMma-kKapui ¢a3ona TypraH MKKH 3IeKTPOHHHHT y3a-
pO TabCUpPH HaTHXacuaa SywawiTtupyBun MO xocun 6ynanu.
bywaiuTupyBun opburan MoaeKyJTaHMHr VKHMra Hucbatau
CHMMETPHK, NEKHH MOJEKYJIAHHHI MapKa3ura HUcOaTaH aH-
THnapauiens 6ynaan. Stapo opanuruaard ¢asona y, — opbu-
Ta XOWnawaau, YHHHr KMHMaTyH anoxuiaa atoM opourannap
KMAMaTHUIaH KaTtra OYNraHauryd yuyyH, Oy opouran 60F10BYH
MO 6ynanu. bynaait opbuTan yuyH 3/€KTPOHAAPHHHT AApO-
Jlap opacvaa 6ynuil IXTUMOIUIKM KarTa. Haponap ypracuaa-
rm MaHQHU#K 3apsan, AbHU 3NEKTPOHNAp MycOaT 3apsanaHraH
ANPONapHHU Y3Hra TOpTHO, AAPONAPHHUHI Y3apO HTApMULL KY-
UHHU KaMaRTHUpaaAH Ba MOJEKYJAHUHI XOCHI Oyauwunra onuod
KeNaaM.

bepunran atromnapaaH TailKWia TONraH MoJiekyjaanapiaa
6OFN0BYH OPOUTALIAPHUHT OLIKHILIKN MOJNEKY/NAHUHT 6apKapop
oyauwitra onud Kenaan. bornosyn opouTan (3n1eKTPOH) OH-
NlaH OywaTyByH opOUTANNAPHHUHT (PapKH TabCHpyaH OOFIOB-
uYH aneKTpoHaap aciimnaan. NO aa TabCHupuaH 3JEKTPOHNAp-
HUHT COHit 5 ra, NO,* na 3ca 6 ra tenr. NO HHHr AMccoumna-
HHLWWL 3Hepruscu 149 kkan/mons ra, NO,* Hukm 3ca 251 kkan/
MOJIb I'a TEHT.

by TacaBBypHM MHuconna Kypahauk. H,* MonexynacHHMHr
XOCHN1 OYNIHLIMHM KyHHIAriuya TacBUpnall MyMKHH:

H[S]+H* - H,*|o/s]
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Bonoponnuur 6urra ls atoM opbrutannaan ourra lo Mo-
aexynsap 6ornanuul opouTanu xocun 6ynaau.
H, Monexynacu xaM Xxynnu ury Tapuka xocun 6ynaam:

H(1s)+H(1s)— H,(o/s)

HUkkana 1s anekTponunap 6or1oBuH opbutanra xoinaunb,
16 Monexynsip opburan xocun Kiraau. 2 Ta GOFN0BYH INEKT-
poH 6uTTa KMMEBHI GoFra Moc Kenaau. Macanan, He,* mose-
KYJTUIAPWHHHI TY3WIHIUK OWNaH TaHHILARIHK. He Monexy-
NacHaa 2 Ta S 3NEeKTpOHHHU GoFnosuM I ¢ opﬁm'anra 6urTTacu
3ca 6yuiawTupysun 1 o opbutanra xomnawaau:

He(ls?)+He*(ls) - He,*(o/s)(a/s)

lynnait xunn6, He,* Monexynacnna 2 1a OOF1I0BYH 3JIEK-
TPOH Ba OMTTA 6y1uaurmpyaqu 3nexkTpoH 6ynanu. Jlemak, 60F
6y monekyna H, kabu 6ynmaca xam, 6Mp Kagap MycTaxkam

OYinLuM Kepak. Xaxnxamn xam He,* Monexymacu maexyn. He,*
GOFHHUHT 3Heprusach 70 xxan/monb ra; H,na 104 KKaJl/MOJlb
ra TeHr. uan He, MonekynacMHUHr xocua Oyavwn OnnaH
TAHHIUAWIIHNK:

He(ls?)+He(1s%) — He, (lols)(o2ls)?

IOxopuaa aliTunranuaexk, 6UTTa 6yIALUTHPYBYH OpOHTAN
6utTra 60FN10BYH OPOHUTANTHHUHT TALCHPUHH HYKOTraHANTHIOAH
He mMonexyaacu MaBXyn 3Mac.

Kucnopon aTOMMHHHT TalWKHW KaBaTHaa 6 Ta 3/1eKTPOH Oop,
AeMaK, YHHHT MoJieKyaacuaary 12 ta 31eKTpOH MOAeKynsp
opbuTa/IIapaa KyHuaarmya XOMAallraH:

20(1 s’2s’2p12py2pz]=02[ c15]3(c*15)?(c2s5)*(0*25)?
l02p )i (n#2p Y (m#2p Y(n*p, p, )(7p,p, )]

(m*p, p,) GYWIAWITHPYBUH opbuTanna 2 ta 3aeKTpoH Gop.
XyHI Kouaacura MyBopHK, 6ynap aKka 3NEeKTPOHAADAKUD.
(n*2p,) Ba (m*2p) OywawTHpyByH opbutannapaa Gurra-
JIaH SIKKa anex'rpon xo#nawran., Ulynrain knanbd, Mone-
Kyassp opbutan ycyim KHCIOpOA MOAEKYJacHAa KaHaai
KMAHO MKKHMTA XyQThaliMaraH 3A€KTPOH MaBXyl O6yau-
WHHNA, KUCNOPOAHWHI NAapaMAarHUT XOCCaCHHH TYWMIYHTHU-
pub Gepanu. 12 Ta 31eKTPOHHHUHT 4 Tacy OYLIAWTHPYBYH
opbuTtanra Ba 8 tacu OGorFnoBun opbutanra xoinawanu.
uwiyHaan Kuanb, optukya OOFI0BUYM IEKTPOHAAP COHH 4
ra TeHr 6ynann. KHcaopon MKKH BaeHTAH, AbHHU Kyl 60OF
XOCHJ1 KHNAOMH.
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KelnHrn finnnapaa opraHnuk peakuHsUIapHH TYWMYHTHPHLS -
Ia 6noknMe Ba MosieKkynanap oMonorus coxanapuaa 1931 iinnna
XI0KKenb TOMOKHAAH TaKNMH® KWIHHFaH aTtoM opOMTanap-
HUHT YH3MKAW KOoMOMHauusicupaH ubopar OynraH mMonexy-
Aap opbutannap yCyam KeHr KyJuilaHa GonuaHaH.

MONEKYNANAPHUHI QNEKTP BA MAMHUT XOCCANAPH
KYTBNAHNLIL

MonranapHHHr TY3WIHIUHM YAAPHHHT 3N1eKTP Ba MAarHHT
xoccanapura 6orauk 6ynagn. LLIyHHHr yyyH MoananapHUHT
MEKTPOMArHUT XOCCANAPHHH YPIraHHL YIADHHHT TY3HIMILIKHHY
YPraHHLUIra Ba TYJWIMLIINM XOCCalapura KaHAaH TabCUp ITH-
WHHH GManwira épaam 6epaan. MoananapHHHI 31eKTpoMar-
HHT XOCCalapy ynapAarH 3NCKTPOHJAAPHHMHI «XaTTH-Xapaka-
TU»ra 6oFnIUK. KynMHya KHMEBUH peakiunsiap 3N1eKTpoMar-
HUT MaHROHHIA €KH €pyFinKaa 6opaan. MacanaH, 3nexrTpo-
JIUT 3pUTMaNapaa HOHJIAPHHHT XOCHJI KHITaH 3/1eKTp Manao-
HH KYIHHU aTOM — MOJeKyaanapra rabcup 3tagu. Ly ca6a6-
JaH, MOMJANAPDHUHT NICKTPOMArHMT XOCCAIAapHHM YpraHuul
anoxuaa axamustra 3ra. Ky#inga MoananapHUHI 31€KTP XOC-
Cajlapy yCTHMAA KHCKAya TYXTAIHO yTaMH3.

ATOM EKH MOJIEKY/IA CTATHK 3J1EKTP MAIOHHIa KUPUTHII-
ca, YHHHTI MycOaTt Ba MaH(H# 3apsiapy MaWIOHHHHI Kapa-
Ma-Kapiiy 3apsuiaHrad Kyroiapu TOMOH, SbHH MOINIAHHHT
MycOarT 3apsaapy MaHnaAOHHHUHT MarndHH Kyt TOMOH, MaH-
¢Hit 3apaiapy 3ca MaiAOHHHUHF Myc6aT KyrOu TOMOH cu-
xuitau. Hatuxana, mycbar Ba manduii 3apsmwiap 6up-oupu-
OaH Y30KJjallaau Ba YJApHMHI Mapka3du OMp-OMpHIaK Mab-
aym macodana 6ynaau. llyHaan xknau6, annoas xocun 6yna-
av. Hemak, maipoHra KytOnaHMaraH MoOAZA KHPHTHIICA, Y
KyTO1annb Konaau, KyrOsaHraH Moaaa KHPHTHATaHaa 3ca
KyTONHAHIHK (AMNOAbL MOMEHTH) OpTanu. MoaaanapHHHT Maii-
IOH TabcHpHaa OyHOaH y3rapHium, AbHH TAWKH 3ACKTp Maii-
IOH TabCUPUAA BNEKTPOH Ba aTOM AApPOCH OYAYTHHHHT, MO-
JIeKyna Ba HoHnapna oup-oupura HuchGatan CUNXUILK KymoO-
Aanuw pennnann. MajiinoH TabCMpHAA BYXXKYAra KejiraH AMnonb
UHOYKYus1anearn dunoab ned arananm.

KyT0aaHHU MAaHAOHHUHI KYWIaHHUIKFA NPONOPUHOHAN-
AKp

p=ak (1.26)

Oy epaa: £ — MalUQOHHMHI KYYJAAHUUIN, p — MHAYKUHS -
JIJAHFaH AHNOAb MOMEHTH;, g — KyTonaHysuyanauk. (1.26)
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Tenrnamanau a4 HUHI KMHMATHHH TONHIU MYMKHH:
ell/l¢s2y — /3
fa] = £ = bl = el ) = 13,

a HUHI KHHMAaTH CaHTUMETPp Kybra, AbHH XaXM VI4OBHra
3ra. KytonaHuu 3nextp MaioH TabCHUpHIA IAEKTPOH Oyny-
THHHHF CHIKHULLIWHHA, SbHH 3JIEKTPOH OYAYTH HLLIFON KMIATAH
AHrM XaXMHHM Kypcaraau. Ly cab6abmaH, KyrOnaHMWHHHT
MHUKAOPH MoJeKyna xaxmy yamacuaa 1027 M3 (A*3=10- cM?)
6ynanu.

Knaysunyc-MocoTrtH AMINIEKTPUKIAPDHUHI KYTOJMaHMILHU
yuyH (I0KOpHMAa aWTHUATAHAApra acocnaHub) Kyhuaaru TeHr-
JIAMaHH YMKapanu:

p=f-M=3.-1Npa (1.27)

Oy epaa: p — MONEKYNaHHHT KyrOnanuwmn;, D — AU3NEKTPpHK
KOHCTaHTa; M — Monekynsap mMacca, p — MOANAHHHT 3HWIH-
™M, N, — Aaoranpo COHM; n=3,14; a — KyTbnaHyBYaHAHK

%na Lap WaKNHaaru MojaeKyaaHuHr N, mapra KynanTupui-

I'aH XaXMH, SbHU MOJNAP XaXM.

Kytbnanuu y4 xun — 3/1eKTpOH KytOnaHuw (p), aTom
(éxH ampo) KyrbaaHuw (p) Ba OPHEHTAUHOH (MOC "xoitna-
HULW) KyTOnauuwt (p,) 6ynaan. YmMymui KyronaHuiu aHa wy
KYTONaHHMUWNADHNHT AHFHHAUCHIA TEHT, SbHH.

pP=p,tpb,tP,

Inexmpon Kymbaarnuw INEKTPOHIApD MAMAOHHHUHTI Mycbat
KYTOH TOMOH cuikuliini udoaananan. KyrbnaHuiu HaTH-
XacHia A4poO Ba 3NIEKTPOH Oup-
Oupura HUCOATaAH CHAXHIAH,
aTomaa Mycbat Ba maHdmMii 3a-
PAMUTAPHUHT MapKa3u 6up-oupH-
ra TYFpHY Keama# xonaau. by yara-
puwl 1.14-pacmaa sopopon ato-
MH MHCOJHMAA CXEMa paBHLAA
KYpCaTHMJIraH.

KnMméBuit 60F XOCHNI KHATaH
3JIEKTPOHIAp KyTOnaHraHaa, 6or
xam Kyrbnasaau. . 60orF & Oorra
HUCOATAaH KyWwIHMpOK KyrOaaHa-
AH. BOF KyTONlaHHIUM HATHXACK-
1. 14- pacm. daextpon KyT6ranuw. Aa, Oy 3eKTpoHnap opKkanu 60F-
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JIAHTaH aTomnap InekTp 6Mnan KMcMan 3apsaanaHanu. by Ky-

Huparuvua ovnanm:
I ynan —

CH= O*

7~ 6enrn KyTONaHHMILHUHI HYHAIMIIKMHHK, SHbHH JJIEKT-
pOHJIAp CHWLKHMIAH TOMOHHHM Kypcataau. Onauin 6upnamuun 60F-
napAa KMCMaH 3apaiiaHMLl 3ieKTPOHHHMHT 0,3 3apsauaaH
OLUMANAIH.

OnexTpoHaap CWIXHILIK daKaT BOAOPOA CHHrapm OaAH#
aToMNapaaruHa sMmac, b6ankm xap KaHaan Mypakkab® moana-
Jlap aToMHa XaM conup 6vnaau. JIexMH ynap Typanuuya CWIXHU-
¥ MYMKHH. DNeKTPOH KaH4ya 6yiu 60FnaHrad 6ysnaca, wyHya
KYN CWIXHMHAH, S’TbHU KyNn KyTONaHaau. DNEeKTPOHIap AOpo-
JI3H y30KJalluraH capy Kyunu KyrojiaHaam. [lemMak tauiky KaBart-
Jlarv 3NeKTPOHJIap OCOH KyrOnaHaau. boiu KBAHT COHHUHT GHUp
XWA KMHAMATHAA p INEKTPOHNAp §° INeKTpoHnapra HucbaTaH
OCOH KYTOJIaHalH.

Amom KymbaaHuw aTOM AAPOCHHHHI 3JIEKTP ManAoOHUAA
MaH}H KyTO TOMOH CWIXHIIMHH Udonanainau. AToM KyTbna-
HUW ¢axkat MojieKyna Ba Mypakkab HoHiapaa coaup 6yaanm.

I.15-pacMaa cxema paBuuIa KYPCAaTWITAaHHAEK, MOJEKY-
JTAHKHI KapaMa-Kapluy 3apsa/laHraH aromiapu (aromnap rpyn-
nacu) 6up-6upura Hucbaran cuaxud, ynap opacumaru Ma-
coda opraan Ba HATHXada MOJIEKYJNAHMHTI KYTONMAUINU XaM
opTanu, KyrbaanmaraH (TyFMa aunonu 6yamaraH) monexyna
KyTO/NaHraH MOneKy/ara anlaHMilM XaM MYMKHH.

JneKTpPOH Ba aToM KyTOnaHuw aedopmauuns 6UnaH cooup
OYNraHAMIuaaH ynapHUHr WHFHHAUMCH 6ab3aH deghopmayuon
(ékHn undykyuon) Kymbaanuw ped xam atananm:

Pﬂ =P3 + Pa

JAnpo 3nexTpoHAaH OFMp OYyNraHauru ydyyH atom Kyrosna-
HHLI 3JEKTPOH KyTONaHWIuAAH aHuya KaMm 6ynanu.

Opuenmayuon (MocC Xounawmiu) xymobaranuw pakat Kyronu
MoJIeKyaanapaariHa coaup 6ynanu. Maitnon 6yamaranaa 6up
Kanap tapTHOcH3 VpHawraH KyTtdbau mMosekynanap MaiooHra
KMpray, y3 YKu arpoduia xapakaTUHH NaBOM ITTHPUD, MycC-
b6ar KytOnapu O6unaH MaWNOHHHUHr MaHpHUIT KyTOH TOMOH,
MaHQHit Kytbrapu 61aaH 3ca MAHAOHHUHT MycbHaT KyTOH TO-
MOH Oypuaaan. byHnai kyrbaanuw 1.16-pacmaa kypcarui-
raH.
Kytbnavran moaekynaHuHr kKyrbiaaHuiun KyrbOnaHmaraH
(TyrMa aunonu OyjimaraH) MOAEKYJAHUHT KyTOnaHULIMAAH
dapK kunaau. Mkkana xua Monekynana 3nekTpoH Kytonanuul
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1. 16- pacm. OpueHTaUMOH

I.15- pacm. AtoM KyTOnaHui. KyT6naHuL.

XaM, aToM KyTOnaHULI xam coaup 6¥naau. Tyrma aunonu 6op
MoONeKyaanapaa 3ca 6y xun KyrtbaaHMwnapaaH Talkapu, Man-
JOH TabCHpHIA OPUEHTAUMOH KyTONaHULI XaM Ky3aTHJIAOH.
OpHeHTAaUMOH KYTOJaHUIU HATMXACHAA MOJEKYJAHUHT OH-
MoJJIapy MaWAOH KYWIAHHMLUMra napamien Xxoijaawiaay sa
MOJIEKY/JIa MUHUMYM TOTEHUMAN 3HEprusira 3ra 6ynanu.

IOkopuna kentupunraH (1.27) TeHrnamara MyBodHK, ae-
dopmaumnoH KytbnaHuuw temneparypara 6O0FAHK 3Mac.
XakukaraH xam, nedopMauuMoH KyTOJaHMII Ba WY XyMJa-
JaH, TYFMa AMINOJH OVIMaraH MOJCKyAanapHUHI KyTOJaHHU-
IWKH TeMneparypara 60rauK O6ynmaiau Ba yaap yuyH (1.27)
TEHINTAMAaHM Kyanaw MyMKHH. JIekuH KyThau Monekyianapaa
KYTOJMIAHHULLI TeMIlepaTypaHMHI y3rapuiuu OunaH y3rapaaw.
Temrieparypa kKyTapwiniuyd OMaaH KyrtoaaHuin Kamasau. (1.27)
TeHrJ1aMaHu Oy xua Kytonanuuura kynnab 6vamaiiau. by xon-
HHHT cababu Kynunaruaapnad Héopart: TeMnepatypa Kyrapu-
JHWH OMIaH MOneKyIanapHHUHT XapakaTu Kyuaiib opueHTa-
LHANAHHIUM KUiHaawand. Hatuxana opHeHTaUMOH KyTO-
AAH!NI KaMasau Ba Kyiuwaard teHraamara MyBoduk xucoo-
1ab Tonuaaau:
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N
p=4.M0y2 (1.28)

Oy epoa: u — TyFMa avnonab;, kK — boabuMaH KOHCTAHTACH,
(1.28) TeHrnamanaH OPMEHTAUWOH KYTOJAHHMIIHHUHI TaKpM-
Ouit KuiiMaTuHM Xxucobnab umxapuin MyMKHMH. By kuiimar
onaui temneparypaaa 10.26 M (10-2 cm?) 6ynanu. Iemak, opu-
€HTALHOH KyTO/IaHHIU HHAYKUHMOH KyTONaHNWwaan 6up aapa-
Xa Kyn oynanmu.

IOkopuna anTuaranuaek, yMmymui KyronaHviu aegopma-
LKMOH BA OPHUEHTAUHOH KyTONMaHWWNAp WHUFUHAMCHUIA TEHr,
SSbHU  p=p,+p, OyArananrnaan kyréau Mosexkynanap yuyH

Knayaunyc-MocoTT TeHrnaMacu Kyuuaary KYpuHulaa 6yna-
IM:

P=5%%°%=%“No(0+3’2—r) (1.29)

by TeHrnamanan ¢poiaanaHubé MoaexyraHUHT JUMOJb MO-
MEHTMHH QHHUKJIALWl MYMKHH. Arap Kyifuaary siopaiap Ku-
PUTHICA:

y=D-L.B. 4_ 4niNya | B_4nN0u —"lf
pa

D+2 3

IOKOpPHAAryd TEHraMa KyiHuaard KypuHmMuaa 6ynaau:
Y=A+Bx
Hemak, opauHaTtanap yxura Y Ba abumuccanap ykura X
KyHUca, tga = Bﬂ'—%ﬁ OVnaam. bysnaH B HUHT KUAMaTH-

HHY TONHIU MyMKHH. OpanHartanap VKM KeCHLIraH HyKTa A ra

4niNga " -
TeHr. [leMak A = 3“ JaH ¢poinanaHmud ¢ HUHT KHIMaTIa-

PHHH TONHLI MYMKHH.

Pedpakuua. IOkopnaa Moananap CTaTUK 371eKTp MaildoH
TabCHPHAA XOWIALIraHAA, yaapaa coaup 6yaaauraH yrapmi-
Jap 6unaH TaHUIWAKK. MoananaH 3JeKTPOMarHuT TeOpaHuIL
YyTraH BaKTAa YHMHI y3rapyBuyaH 3j€KTp MalIOH TabCHUpHIa
Moananapaa 103 bepaaurad ysrapuuiaap anoxuia axaMusTra
ara. V3rapyBuaH 6yHaail 31€KTPOMAarHUT MaiilOHH cudaTnaa
CPYFIMKHH XaM OJIMLL MYMKMH. INeKXTPOMArHUT Ha3apHsCHTa
MYBO(IMK, HYPHUHT TYAKHH Y3YHJIMTH Xylaa KaTTa 6ynravaa

D ékun=D (1.30)
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6ynaamn, n— HyYpHHMHI CHHAHPHIL KYpcaTKU4K. by epaa arap D
HUHr Oy KuitMaTH Knay3uyc-MocoTTH TeHrnaMacura Kyiui-
ca, KyiHaaru TeHrjiama Keanwb uukanu:

R:f;—:%--g—=%ﬂ~na... (131)

R — pedpaknua, ne6 aranann. emak n*=D 6yaranna, P=R
OynuuM Kepak. by TeHrnamMa gakar Tyrma aunoau 6yamaraH
MojaanapraruHa xoc. Kyrbnanran monekynanap yuyH D>n? (D
Ba n* HHHr KMMMaTH MalAOH yacTtoTacura xamM OOFIMK) Ba
P>R 6ynann.

Kyr6n1anran Monexynanapaa D HMHr n? ra, P HUHT R ra
TeHr O6ynMacauru cababnapu Kyinuaarunapaup. HypHuHr
JNIEKTP MANWAOHH Te3 y3rapyBuyaH OVAuO, yHHHT y3rapuiu tes-
aury (yactotacH) 4-10 cex™! ra TeHr (Ky3ra KYpHHaAUraH Hyp
yuyH). UCCUKIMK Tabcupuaa MONEKYJIUIAPHUHE TeOpaHMWLl
yactoracu 10''—10'2 cex! ra Tenr. lllyngait Kunub Monekyna-
HUHI TYFMA AMNONHU HYp MaHAOHHKAA KYTO/1aHHLIrA yArypa o-
Mauau, SbHM KytbaaHraH Moaeky/ia y3rapyByaH MaWIOHIa
OpPHEHTAUMOH KYTONaHHMLITA YyYpaManau YHUHT RHUIIONH Y3rap-
macaaH Konaau. llly cababaan, ysrapysyaH MaiooHaa KyTo-
JJaHMaraH Ba KyTtOnaHraH Monekyaa OMp xwiaa KyronaHaau
BA P HUHr KuiiMaTu Mojexkyna yyyH xaM O6up xun 6ynaam.
byHnnan xonma reHrnama (1.31) §3 KyunHH cakiab KonagH.

Xyaau LWIYHHHIAEK, OFHP AP0 XaM Te3 y3rapyByaH Maii-
IOHAA KyTO/naHHuura yarypa onManam. Haruxana atom Kyro-
nanuvw coaup 6¥amanam. lllynnan kunu6, pedpakunsa dakar
3JeKTpOH KyTONaHuLIra TeHr 6¥and Komanu:

P.=R (1.32)

Monexkynsip pebpakuns (€K¥ CONUIUTHPpMA pedpakilus)
MOJICKYJIalaTH XaMMa 3JIEKTPOHJAAPHHUHTI KYTOJAHMILIMHU
kypcataan. (1.31, 1.32) tenrnamanapra MyBoHK, MOJIEKY-
nsap pedpakuUMAHHHI KMHMAaTH Temneparypara Ba 6ocuMra
oornuk 3mac. llly 6unan 6upra, yHHHr KHAMAaTH MOAAAHHUHT
arperat xonatura xam Oornuk Oyamaiau. Llynpah kunuo6,
pebpakuns MOLAAHH XapaKTepJIOBYH IHT aXaMHUATAN QU3IHK
KOHCTaHTAJIAPHUHT OUpUIAUD.

Pedpakunsa anauTuB xoccaaup, MoaeKyAaaHMHr pedpak-
UMSICH LUY MOJIEKYNaHK TALUKWA KWIraH aToMaap TY3HIMLIUIU
Ba TapKUbuit Kucmaapu (6orF, xankanap) pedppakuusanap mu-
FUHIOHUCHIA TEHr Oynaau.
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PedpakuMaHHHT aAAUTHBAMINIA HHAYKUHOH 3pdeKT Kam
TabCHUP KypcaTanM, JieKMH €éHgow 6ornap tabcHp 3Taau. by
BaKTAA Ky3aTwirad pedpakuua alanTHUBAHK KOMOACHIA My-
BoduK x1cobnab unkunran pedpakunaaan opruk 6ynanu. by
Xonuca pedpakums 3K3a1bTaAUHSICU NEHUAAON.

PedpakunaHHUHI AAAKTHBAKIH MOLAATAPHHHT TY3HWIHIHU-
HY aHHUKJAlIra UMKOH Oepann: MOAZaNapHUHI TY3HIHIUMHHA
pedpakiUMAHUHI AJAHTHBIKUIHAAH poiaanaHnbd aHuKaw Oy .
coxanarH GHU3UK YCYJUIapHHHT OUpUAUD.

Honnapuunr xyrbaanummu. Monekynaparn MoHnap oup-
OMpHra TabCUp 3Taan. bup-6upura sKuMH TypraH, Kapama-Kap-
WK 3neKTp OWIaH 3apsuUlaHraH HOHJap ¥3apo KyrOnaHanu.
Hounapaa xyrbnanyByarink Ba KyTOJOBYHIAHK xoccacH 6op.

Kymbaanysuanauk 3MEKTPOH KABaTH TY3IUJIMIUMHHHI XHU-
Jura, MOH 3apsiiNra Ba HOH paanycura 60rFankK. AcocaH, Taul-
KM KaBaTAaru 3JeKTpoHaap Kyrbnanaau. bapasap 3apsanu Ba
TaxXMHUHAH OMp XHA paRMYCIH MOHAAPHM KyTONaHYBUAHIHK
XHAXAaTUOAH OUp-6upu 6MnaH cConMWITHPCAK, KyTOMaHULL HHEPT
ra3 Ty3WIMIUMTa 3ra 6y1raH HOHAapaa MHHKXMAT, CHPTKH KaBa-
T™aa 18 Ta an1eKTpOH OyAraH HoHAapaa 3¢a MaKCHMMal HaMo-
€H OVAMILMHK KYpaMH3.

d — KaBaTH TYAMaraH OpPANMK METATIAPHUHI HOHIApH
KYTO/IaHHIU XHUXATHAAH XaM OPaJIMK Ba3usTHH raynanau. [1as-
pHM¥ Xansanaa Oup rpynnara XomnauwiraH Ba aeMak, oup xun
3apANra Ba 3JIEKTPOH KaBaT Ty3W/IMLINUra 3ra 6yaraH HoHaap-
[a 10KOpMAaH nacrtra 6opraHd capu rpynna uuvaa KyronaHyB-
4YaHJAUK OpTHO 6opanun. Arap 3aeMeHT OMp HeYya XHI HOH XOCHA
KWJICa, HOH 3apaau opTHiuu Ounan KyrbnaHyBYaHJIMK KaMa-
aau. YyHky 3apsia OpTHILH 6MNaH paauyc KHUpasaov Ba HaTH-
XKana aapo OMnaH 3MeXTPOHNAPHHHT TOPTHILYBY KYUYasinH.

Kymbnosuuiuxk XyCycUsiTU XaM 3JICKTPOH KaBaTHHUHT Ty-
3UAUIUMIA, UOH 3apsaHd Ba paanycura 6ornunk. byHaa okopm-
na 6a€H 3TUATAHJAPHMHT TECKApUCH Oynaamu.

MabayMKH, aHHOHJAPHHHI KYMYWIMUIKW KaTTa paiMyCi
6ynaau. LIyHHHr yuyH ynap katuoHaapra HUCbaTaH KaM KyTo-
JIOBYUIMK TABCUPHUHHU KYpcaTanM, WIyHra kypa, aHMOHNapAaa
KyTOnanuiw 6up ToMoHnama, SbHHU PakaT KyrOaaHyBYAHAHK
XYCycHUsiTU 00p, aeimnll MYMKHH. Arap KaTHOH OCOH nedop-
MauMusinaHyBuMu 6ynca, Oy xonna kaTHoHAA xocun OyaraH am-
noab aHUOHTA TABCHUP 3THO, YHHUHT KyTONaAHHL XYCYCUATHHH
ownpanM. byHra xyuwumva kymbaanuw 3gppexmu geiunanm.

Kyuinmya KyrOnaHuiu Ba yMyMaH KyTonanuwunap WHFHH-
AUCH TAaBCHUPHUAA INEKTPOH Oynyrnapu OMp-OupHHU TOpTalH,
nemak, Oup-oOnpura TopTuaanm, HaTHXaka AMNOJAHHHT y3YH-
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JITH KHCKAPAH, XaTTO AAPONAP VPTACHAAIH OPANTHKNID XaM
KHCKa 6yand xomaau. by xon soaopoa 6op monekyaanapaa
AKKON KYpUHAAH. Boadpom ranoresuanapaa BoAOpOa HOHM-
HHHI DAUIHYCH KHYHK 6yaranauruaaH yHu 3sTHO60Opra oamaca
xam 6ynaau. bynaa sogopoa 6wiaH raioreH ypracHaaru opa-
UK FANOrcHHHUHF PAIUYCHIA TEHr Oyanwn Kepak. Baxoaau-
KH, OyHaaH xam 6ynaan. Macanau:.

r.=1,81A°(1,81-10-°M]
dyy=1,28A°(1,28-10°M]

. By BOIOpOA HOHH (NPOTOH) AHHOHHWHT NEKTPOH KOGHFH
M4YHra KHPHG onKb, KaTTa TabcHp kypcaTaan. LlyHaait kuub,
KyTOnanuus atoMnapapo MacodpaHiu KHCKAPTHPAAH, HATHXA-
Ja, MONEKYJIAHHHT AHNONbL MOMEHTH KaMasiau, Hounu Gorna-
HHUW KYTO/IM-KOBANeHT Gornatmura ai’ulauanu Hou 6oFna-
HHULIY MOJICKYAAapAa KMCMAH KOBAIEHT 6OF MaBXYAIHTH
MOJIEKYJIAHUHI MycTaxkamauruuu ownpanu. llyura xipa,
bopn Texraamacu (1.12) KyAunary KypHHHILNA E3WNAIM:

Eap=-5(1-1)+ Ez- 14+ Ey (1.33)

E, — xythnaHunill MaBXyAIHIHAA HOHJIAP YPTACHAATH TOPTH-
myn FBTHOOPTa OIHHIAH MHKIOP.

. MOAEKYANANAPAPO KYY

. MawIyMK}, KHMEBH XHUXATAAH BANCHTJIMKAAPH TVHHH-
FaH Ba IEKTPOHEHTPaAn Moaexynanap Oup-Oupura sskuH Ken-
ranna, ysapo toprumuaan. [demak, MonekynanapHu 6up-6u-
pHra Toptnb TypaauraH MOJEKyaanapapo Kyd MaBXYA 9KaH.
by Kyu Tabcupuaa rainap CylOKAHKKA aHiaHaau, MOaeKyaa-
aap 6np-6upura TopTuanb, Mycraxkam KpHCTa/UT XOCHJ KWia-
ANX, OUp MONeKyna MKKHHYHM MOJIEKY/a 103acura TOPTWIHO,
apcoponnaHaau, 6up xun monexyaanap dOupnamind accouu-
JIJaHaaHu Ba Xx0Ka3o. Monekynanapapo Bannep-Baanuwc TeHr-
namacHaa 3THbopra onuHraH Ba a/Vv’ ra teHr. llly ca6abnan,
MoOJieKyaanapapo Kyd Ban-aep-Baanbc Kyun 1e6 arananu. Y3ok
BaKTraua BaH-aep-Baanbc Xy4uHHMHr Tabuaru HoMabayMm
6ynnb xenau, KeMHMHIu BaKTaarnHa Oy KyduHUHTr Tabuatu o-
AVHNAUTHPHUAAH. By Ky4 Xam atoMnapapo Ky4 CHHrapH, 3NeKTp
TabHaTura sra 3KaHIMru aHuKnIanan. Mojsekynanapapo Ky,
acOCaH, y4y XHuia KyuynaH (3pdexkraaH) — OpHEeHTaLMOH, HH-
AYKLHOH Ba AMCNEPCUOH KyunapaaH ubopar. uam Oy Kyunap
yCTHAA KHCKA4a TYXTUIHO yTaMu3.

56

www.ziyouz.com kutubxonasi



W xys. by O O O
Ky4y XyrOnanraH MoJiexy-

Nafiap opacuaa BYyXyaAra

kenaau. Kyrbnauran mone- - e
Kynanap 6up-61upura HHc- - @ O O
6aran Mannaym TapTHb 6H-

naH xo#finawanu. Yaap-

HUHT apama- WH

umopam:( |gn~6napﬁagup— 1. 17- pacu. KyvGranran MoORCKyRanap
6upma AKMHAALLITAH Ba3MH- ARMOANAPHHHHT XORAAHHIUM,

ataa ypuawanm (1.17-pacm). Hatnxana kapama-kapiuu uio-
pasu KyTOnap 3M1eKTPOCTaTHK Ky4 (KY/NIOH Kyuu) Gunan OHp-
Gupura ropTHnann. Junosmap opacuaaru 6ynaan Ky opHeH-
TaumoH 3¢dexT (Ky4) reb atanaau. Knsomu Ban-aep-Baaanc
Kyu# opueHTauHoH 3pdexraan ubopar, neb6 dapas kuwiras
aau. Ly ca6abnan, 6y kyy Kvisomu Kyuu neb xam aranami.
OpHEHTAUHOH KYYHHHT 3HEPTHACH

Up = -g-%‘} (1.34)

6y epaa: p,, p, — 6Mp-6UpHIa TabCHD 3TAEITaH MOJICKyaalap-
HHHI TYFMa IHMONb MOMEHTH; K — DBOnbliMaH KOHCTaHTACHK;
r— MoJeKynanap opacHaary »mo¢a, T— abcomot TeMneparypa.

Hcenxank TabCHpHUIArd xapakat KytbnaHraH MonexKyaa-
JIJADHHUHT TAPTHONH XOMNAWKUINWIA TYCKHHIHK KHATAHIHIHU-
JaH, OPMEHTAUHOH KYY TeMneparypara TecKapH nponopuHo-
Han 6ynanu. TeHrnama onanaar MUHYC (—) HILOPAaCH Tab-
CHP SHEPrHACH TOPTHILKLI SHEPrUsACH IKAHJANUTHHH KYpcaTa-
I (WTapUlL HEPTrHACH MNIOC «+» HopacH 6unaH udonana-
Haau). KyTbaaHraH Motekynanapaa MoJieKy1anapapo TOPTH-
LWYB KyWiH OYnraHanrnaaH, MoaeKytanapapo TOPTHLLIYB KYYH
KaM OynraH KyrtulaHMaraH Moaekyaajapra HHcbataH I0OKOpH
TeMnepaTtypaja CyloKlaHaay Ba KalHanau.

Hunyxumon xy4. by xkyunuu [le6ait kawdp srran. bup-6upu-
ra SKMH KE€AraH MONeKyaalapHUHr OUpH KyTO/N1aHraH, UKKHH-
YyHcH KyTOnaHMmaraH (TyFMa aunonu 6yamMaraH) Monekyna neb
dapa3 Kunannuk. by BaKraa TyFMa IMIOJCH3 MOJIEKYJIAa TYFMa
AUMOJUIM MONEKYNa TabCHpHAa KyTOnaHanu. HaTiwkana UKKHH-
YH MOJIEKYJIala HHAYKUHOH AMMONDb BYXY/ra Kelaau Ba TYFMa
annonb 6MaaH UHAYKUMOH aunonab TtoptHwaau. LyHnait
Kuanb, 6y monexynanap 6up-6upuHu Topraau. by TopTuiumin
KYMH UHOYKYUOH Ky AeAnNnadu. YHUHI 3HEPrusicu KYTOaH
MOJIEKY/TAaHUHT TYFMa AHAONY () ra Ba TyFMa AMnonau 6yama-
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raH MOJIEKYJIAHHUHTI KyTOnaHyBuyaHauru (a) ra nponopuHo-
Han 6ynaau:

U, =-%’- (1.35)

JAncnepcnon xyu. Tyrma aunonu 6yiMaraH monekysaaiap
xaM Onp-OMpH OMnaH TOpTHUIALM, aKC XO0AAa, Yiap CYIOK-
JIMKKa aWJIJaHMacnuru Kepak 3aM. byHaali monexynanap opa-
CHla OPHEHTALHOH Ba HHIYKUHOH TOPTHWIHIL Kyu1apH Oyau-
IUH MyYMKHH 3Mac. Ynap aucrnepcHoH Kyuy 6unaH TopTHiund
TypanH.

JucnepcHOH KyYHHHI Tabuaru cxema paBuLlAa KyHHAa-
rHya TYWYyHTHpURaau. by KYYHHHr ByXyAra KeJauuinra aco-
cuii cabab, anexTpoHnap sapo arpoduna ailpuMm BaKTnapaa
(OMp oHAad) HOTEKHC TAaKCHMJIAHHLWKAXP. MacanaH, Bonopon
aTOMHHH OJICAK, YHUHT ATOHA 3JIEKTPOHH AAPOHUHI rox 6Hp
TOMOHMAA, N'OX UKKHHYHY TOMOHHWAZ OYVnuiun MyMKHH. HaTtn-
Xana 6up OHJIM AHnoab ByXyara kenagu. LLIyHHHT ydyH anek-
TPHUK CHMMETPHK MOAeKynanapaa (BoAOpOa aTOMHHHKHT) ypra-
ya OMp OHJIM AUNIOAbL MOMEHTH Houra TeHT 6yncana, OMp OHIH
NHNOAb KYLIHH MOJIEKYJIanapra TabCHp KHIHG YHH HHAYKIIH -
sanaiau. MacanaH, aproH aTtoMu sapocH arpodpuaa 18 Ta anex-
TpOH ainanub 1opagu. bup naiitna 6y 3n1eKTPOHNAPHUHT APMU
AAPOHHUHI OMp TOMOHHAA, IPMK HKKHMHYH TOMOHAA aH1aHHO
IOPHLUM 3XTHMOJIIAH Y30K, MIYHHHT YYYH aprOHHHHT OUp OHIM
AHMNONAb MOMEHTH HONra TeHr Oyauim MyMkuH 3Mmac. [lynnai
KMJIKWO, aproH Aunojib MOMEHTHHHHI KUAMATH Ba AYHAAHLIN
Xap OHAa Typaunya 6ynanu. JIeKMH 3neKTPOHIAPHHHT Y30K BaKT
MOobBaHHWAA AAPOHMHT TYPAH TOMOHAAPHIA NYPYX/I2HULIT IXTH-
Moaaurn y3apo reHramp. lllyHra xypa, aproHHMHr aMnons
MOMEHTH HOJIra TeHr aernnaau. Taxpubana aHa wy ypraya
JAHMOAb YIYaHaH.

ATOM €KH MOJIEKYNalapia MAabJiyM BaKTAa BYXYAra Kena-
IUraH JUNoNb MOMEHT gaykmayuon ounoab MoMeHmu neinna-
au. KOxopuaa KeaTdpuaraH MMCOAUMM3AA aprOHHHHI Mab-
JyM BaKraa xocwi 6¥naauraH, sbHM GNyKTaumoOH AUNO/Nb aTOM
aTpodnaa 31eKTPOH MANIOHHH ByXyara KeaTupaan. by maii-
JOH KYUIHH AaTOMIa TabCHP 3THO, YHHHT 3apAAHHH CHIDKHTA-
A Ba HaTHXana aproH 6mnaar Oy aToM opachiaa TOPTHMILMIL
coaup Synaam.

By xoancaHuRr cababnuHu KyRHaarnia TywWyHTHPHLI TYFPH-
poK Oynaau. TabCHp KWiyBUYH aTOM €KH MOJIEKYIaHH rapmo-
HUK ocumansaTop aed Kapaw MyMKHH. by xonna aromM éxm
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MOJIEKYJIANarM 3NEKTPOHMAPHY MYBO3aHaT XOJIaTH Y€rapacH-
Ia rapMOHHK TeOpaHaeTraH 3appavanap aAeb Kapaui MyMKHUH.
InexTpoHnap G6yHaad TebpaHHUO TypraHJAMruaaH, aTOMHMHI
Xap JaKkukKana (ypraya AMnonb MOMEHTH HOJra TeHr 6yiaca
XaM) AUNOJib MOMEHTH HOAra TeHTr Oyamanau. LlyHuHr yuyH
ocumansitopnrap (atoM €xu monexkynaanap) 6up-6upura Top-
THUAanu. byHaai TOPTHIWHLI KYYH ducnepcuor Ky4 NeHWIaIH.
by KyuHH KBaHT MexaHUKa TaCaBBYpH épaamMuaa nactiaad Jlox-
JOH Kawd 3TraH: AYMaloK CHMMETPHK TY3W/JIMLUIAArH MoOJie-
Ky/1a Y4YH KyiHaaru teHrinama 6wmaH xuco61ad uMKapraH sam:

hy-1
Up=-%-75F% (1.36)

by epna, -], — 6MpHHYH Ba MKKMHYH aTO‘\-lHHHl" TaXMH-
HaH MOHAAHMLL nmeuunannapura TeHr. (I=hv,). a,, a, — ynap-
HUHIr KyTOJaHyBYaHAUIH, r — MoJieKyjianap smpocu ypracu-
naru mMacoda.

HMkkurta 6up xun atomaaH ubopart MojeKkya yudyH:

hv 2
Up=-4—% (1.37)

v, — abconoT Honnarn TedpaHHULl 3HEPTrUsICHra MocC Teb-
PaHHLI YACTOTACH.

Hlynnait Kuaub, TyrMa annoau 60op Monekyna OunaH Tyr-
Ma AUNOJN OYIMaraH MOJIEKY/Ja OpacUlaru TOPTHLIHKIL Ky4H
OPHEHTAUHOH, MHAYKUHOH Ba AMCNEPCHOH Ky4lap MHUFUH-
IIUCHra TEHTr:

2u
U=Uy+U,+Up=- '16[3”*2““‘ +lhva]=_ﬁ' (1.38)

Hemak, Mojexkynanapapo Kyd MoJieKyjanap opacHaaru
MacocbaHuHr ONTHHYH JapaxacHra NpoNopUHOHA paBHlLIA
KamMaaau. Monekynanapapo Kyd KMMEBHH Kydyra HHcOaTaH
aHYaruHa KHYHK, TAXMHHAH OHUp Heya KKan-Moab atpoduaa
oynanm. Munyxuuon Ky4 XaM KHYHMK 6¥1ub, Ban-pep-Baannc
KYYHHUHT aTUrH 5% WHU Talikun 3taau. TyFma AMNoas Mo-
MEHTH KHU4YMK OVaran monexynanap (CO, HJ) na opuenrta-
LUMOH KyY XyAa KMUMK, Ky4Ynu KyTOnaHraH Mojaekyjanapiaa
3ca OMpMyHua KaTtTapok Kuiimarra sra Oyiaaau Ba Ban-aep-
BaanbC KYYMHMHr aCOCHHHM TallKW. Kunaau. KyrtOaanmaraH
Monekynanapaa Ban-aep-Baanbc KydyMHMRr acocuit KHCMHU-
HH AMCMNEPCHUOH KYY TALUKKI 3Tanu. YMyMaH, IOKOpHaaru yy
XMJ1 aCOCHMM KyunaH 6o1ukKa Kyunap xaM 6op. JIeKuH yrapHHHr
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KHIMATH Xylda KHYMK OVAraHAUru yuyyH yaap yCTHAA TYXTajl-
ManMH3.
Bup-OupHra TancKUp 3TyBUH MoJieKyaanap y3apo Xyaa AKHUH-
JIALLIrAaHAa ynap opacuiaa MTapMiUMIL Kyyd nanao 6yaaam.
r]’{\:ll}cimexynanap ypracuaarn utapuuini 3Heprusicu U Ttax-
MH

Uwr 2;%

ra TeHr.

by epna: m — wtapuiuvil KOHCcTaHTacH (Mycbar KMimMmar-
1M MHUKa0p). by TeHrnamanan kypuHH6 Typubauku, 6y aHep-
rs MacoaHHHr 12-gapaxacy 6unaH y3rapaan, sbHU Oy 3Hep-
'Ms Xyla KHYMK MacodanaruHa MaBxya 6ynaau, macoda Kar-
Tanalixiuy 6MNaH KaTtra Te3nnKaa Kamas oopaam.

Monexynanap opacuaaru TabCHp KyuH TOPTHILUMII Ba HTa-
PULUHIL KYWIapH AHFUHAMCHUIA TEHT:

U= Uropr. + Umap. = "ﬂ’ + '55‘ (1.39)

by JlenHapa-2KOHCOH TeHrnaMacHaHp.

Bopopon Horaaunm. 1887 iinnga M. A. UnbuHCKH#E KHCnO-
poa €xku aszor Hi1aH OMpUKKaH Boaopoa Gotika aTom OuaaH
XaM OMpHKa OAMIIMHY, SHHU BOAOPOAIA ACOCHH BAIECHTAMK-
OaH TalUKapH, KyliHM4ya BaJEHTAHK XaM OOpJMIrHHKH aWTAH
Ba Oy XONMCaHM Hu3apUit XuxataaH acocnab 6epan. Bonopon
60FM BOCHMTAacKMAA HKKH MOJEKY/a Ba yJapaars atomaap Oup-
onpn OMnaH OOFNaHIILK MYMKHH.

Bonopoa 6orFu hakat 6MpruHa Boogopos aTOMHMra MaHcyo
6y¥anb, 6y xun 60fF Oouwika aromnapna 6yamaian. Bonopon
AaTOMUHHMHTI OOLUKAa 3.1CMCHTAApAaH ¢apKH LIYHOAKHM, YHAA
OUTTa — ANOHA INEKTPoH 6op. Boaopoa Y3MHMHT LY AroHa 3J1eK-
TPOHUHYU OOF XOoCHI KMAHLIITa 6epHO, IneKTpOHCH3 sapo (npo-
ToH H*)ra aitnanu6 xonanu. by npotoHHKHT AnamMeTpu Goil-
Ka aTOMJIApDHMHI AvMaMeTpuaaH 6Mp Heuya Maporaba KUUHMK,
AEeMakK, 103allaru 3JIEKTP NOTEeHUHAAM XYyAd KY4aH, atpodraa
3JIEKTPOH KaTjaMu OVamararyiuriaaH, y OolIKa aToM €KH
MOHra SKMHJAWIraHaa HTapUILUMAKIK Ba aKCHMHYa TOPTHUILIAAM
Ba XaTTO OOLLKA aTOM €KH MOJICKYJIAHMHT 3JIeKTPOH KaBatia-
pu nuKra knpud keraau. Macwial, cysaa Boaopoa voun H*
Xonuua Mycrakua 6ynmaii, cys monexynacu 6unaH OUpuUkuob
eudpoxkconuu uovu H,0* sa H,0...H*...H,0 (H,O,) 6upukma-
CHHH XOCW KHJIAdM, NH ownaaH 6upm<u6 NHs xocml KWia-
oy Ba xoka3o. Boaopon Kytum 3NIEKTPOMaHPU M INEMEHTNIAp-
HUHT (F>0>N>CI Ba x0Ka30) aTtoMit 61naH Gupnawinb KyT6-
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i 60OF XOoCHN KWiraHga, soaopon atomu 6up 03 mycbar 3a-
pamnaHaa HOF5-, Bylmaﬁ X0Julapha yHra f?ounqa 3JIEKTPO-
MaHdui aToM sKUHIauica 60F ByXyara Kejaan. MacanaH, kap-
60oH (C) koBaneHT 6OF XOCHA Kuaca Ba Oy MOJIEKYJIAHHHT
TapkHOHAa nekTpomaHPun atoM 6yica, soapopoa 60OF XOCHN
6ynaau. Boaopoa 60FMHMHI 3HEPIrHMACH, YHH KAHYAIMK MYyC-
6ar szapsamnaHraHanrura Kapa6, H* xonuMna Kywiu, MacanaH,
HF aa HCl! HBr ra kaparanaa &lumpox 6ynaau. meuan
sosopoa 6oru 3Heprusicu 20—30 MONb ra TeHT 6Ynaan (ku-
MéBul 60orFnap 3nepruscu 100—400 K)K/Monb 6ynanm).

Boaopon 6orHHMHT Xocun 6yaniu mexaHuuaMHuHHU H. II. Co-
KOJIOB KBAHT MEXaHHKA Ha3apHACH acocuaa u3oxab Gepram.
by MexaHH3MHH CyB MHCONIMAA Kypaiuink. CyB MoleKyacuaa
opOUTaNap TeTpa’ap WAKIKAA XoinawraH 6yan6, yHMHr yy
KHCMUaa Kucaopoa atoMu O6ynanu. by opOSurannapHUHr HK-
kKuTack O—H HuM xocun kunaui yuyyH capdaananu (3J1eKTPOH
XKypTtnap 6YAMHraH), KonraH HKKHTA OopOHTan 3ca TAKCHM-
NaHMaraH XyQT 31eKTpoH bunaH 6ann 6§nanu. by xoiina MaH-
¢bu# 3apsan TYIUIaHaaM, SbHHA, aTOMIApApo AUNOAbL: H* — 0-
xocun 6ynaau (1.18-pacm).

Hxkura (H*, O™:) aunoaHUHr Kapama-kapwu Kyronapu
Opacuia 3AEKTPOCTATHK TOPTHILMII — AHKIO/Iapapo TOPTH-

1. 18- pacm. Cys Mo1ekyna1ap opacKaa BOAOPOd GOFHHHUHT XOCH
6YAMHIUMK.

wuw Byxyara kenaau. Ly 6unan 6up Bakraa O,—H aunonn
O, aTtoMmaaru 6yauHMmaraH Xyt 3JICKTp0HJlapHH KyTOsaiam,
Ha'mxcana Oy xydpT anektponnap O, 6unan 6ornanraH H sa
O, atoMnapu ypraciaa 6yanHaim, sbHu O, atomaarn H 6u-
nan O, aTOMM OpacHAa KOBAEHT OOF XOCHJ %ynanu bynapaaHx
'raumapn Bonopoa 6oruaa Ban-aep-Baanbc TOpTULIKII KYUH
XaM MLUTHUPOK 3Tanu, aed ¢gapas kunuHaau. by yura toptu-
wnw Kyyr O—H 60rnaa HIWITHPOK 3TraH 3NEKTPOHAAP XY(P-
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TH Ba Oy naru 6¥yn1MHMaraH 3NeKTpoHnap XyGTHHHHT HTapH-

WHIUK OMnaH MyBo3aHataa typaau. Hatnxaaa 20 kK/Monb
3Heprusann Boaopoa O6oru Oop aernapon (H,O,)

H
O...H-0O-H xocun 6ynanm.
H”

H,F,, H,F, HCl,~ napuunr MaBxymurun soaopon 6ormu-
HUHI Gopm«ru 6WiaH TywyHTHpHaaau. Cyiok Boaopoa ¢pro-
pua H FZ(HF) MonekyJia Xxonuaa oynanu. Cysaa 3pHraHza H*
Ba HF HoH xonua 6ynanu. HF,”™ aHnoH monexkynacu Kyiuaa-
ruya x.ocml Oynaau; 6uTra (brop aTOMH Boaopon OMAaH Kyu-
amn Kytonu 60F Xocun Kunaau (AespAu BOIOPOMA 3NEKTPOHH-
HHU YKura oupnawtupu6, H atomuun H* ra altiantupagu Ba
6y H* nonu F~ nonu nesapau Kywiu TopTHO Typany, wy iHycHH-
ha BoAOpOA OOFH BYXYyAra Kejaalxu:

F-..H*-F-, ymyman X"..H*—X"

HYKTaIH YH3HUK HLIOpacH (...) BOAOPOA, YM3HK HLIOpacH (—)
KyTonu (€ku noH 60F). by xun 60oFnaHuLIra 6odopodau Kynpux
OeHUnanu.

Kap60oH KncnoTaiapHUHT HKKH MOJIEKYAACH BOAOpPOA OOFH
opKaiy 6upnamwmd accounnaHaan:

0-H.--0
R-cT NC-R

No.. Ho/

by dopmynagaru nyHKTHMp uYM3HMKaap Bogopold OOFMHHM
ndonanannou.

0- HUTpOdeHON Xoccanapy XuxaTHaaH n- HHTpodeHON
Ba m- HUTpogeHONaaH ¢apxk Kuaaan. by MoananapHuHr xoc-
CAUTAPUHU TEKIUMPHULL 0- HUTPOPEHON MOIeKynacuaa HuUKH
BOAOpOA OOFNAHULIHMHT MaBXYLIUITHMHU Ba OYHHHI HaTHUXa-
CHla KYLIHMUa XU1Ka XoCHua OYIUILIMHN TaCAUKNaNIou:

H....
0/ Iq O\H
N=0 :
c"0
|
OH

62

www.ziyouz.com kutubxonasi



by epaa soaopon 6orFnaHuiu HykKrasap 6MaaH KypcarTui-
raH. p Ba m HuTpodeHonnapaa 3¢a HUTporpynna 6munaH rua-
poxcHn rpynna Oup-OupuaaH y3oK macodana typaau, ly-
HHUHT Y4YH yhapaa Moaekyaanapapo Boaopod GOFn1aHHLL XOCUN
oynmaitan. Bonopoa 6ornanuit Tygaitnu canuuii KMCI0Ta Ba
CaJIMLMA anbAerui MOJIEKYNACHAA XaM KYLIHMMYA X1Ka XOCH
Oynanu. |

Bonopoa 60FnaHuuivy® Xap XUa arperat XoJaTHAaaru Moj-
Aanapaa yyparHil MYMKHH.

Cys Monekynacvaaru Boaoposa OOFHHHHT MaBXYIUIUTH CYB
Ba MY3HMHI PU3NK KHMEBHI xoccanapuHu OGenrunamna Kar-
Ta axamusaTra 3ra. lOkopuaa aliTuaranuaek, My3 Kpucrtauia-
puaa, xap KalcCu KMCHOPOAHMHT TeTpaj’apuiaa, y bouika Typrt
aToM KHciaopoa 6unaH YpanraH, 6y1apHUMHr ypracuaa 4 Boao-
poA aTOMM XKOHaawraH, OynapaaH UKKKTacH Kuciaopon 6u-
naH r -0,99A° yaynnukaaru Kyrbau GOF XOCHN KMJIraH, Koa-
raH sHa UKKHTacu r=1,76 A® yayHauknaru soaopoa OOFHMHH
xocun KWiraH. bynaan Mypakkab Ty3uauiu HaTHXacHaa My3-
HHHI 3UWIHNIM KMYMK Ba Y FOBAaKAM 6ynaau. My3 3puraHaa
BoAopoA 60FH KHCMaH Y3WaaaH Ba MOJeKyiatap OMp 03 sKMH-
Nnawanu, iyHra Kypa cys My3sra HucbaraH 3uy (OFup) xucob-
naHan. CyB MCHTWIraHia y KeHrasin, AbHH XaXMH OpTaan
Ba BOAOpOA OOFH y3nwnaau, XxaxMmu Kuuukiaawagu. UHlynapra
OMHOaH CYBHHMHT 3WuYauru — 4°C n1a MakCHMyMIaH VTalHM.

MOREKYNANAPHUHI TYSUWTINLLWHN AHUKNTALL YCYNNAPH

MonekyaalapHHHI TY3WIHIUM KMMEBHH Ba PHU3MK ycyn-
nap 6unaH aHuK1aHaau. KHMEBHHA ycyana aHHMKJaAIU aHANH-
THK Ba OpPraHUK KMME KypcCaapuia aHuk 0aén stunaan. Kum-
€BHH YCYAHHHI OMp 03 HOKyJIaii TOMOHM WIYHAAKH, Y Y30K
BAaKTHH, Ky MEXHATHH Ba KYN MUKAOpAA Moaaa capdnauiHu
Tanad 3tany.

CYHrrn HMAnapaa MONEKyJNaIapHHUHT TY3MJMIUK, acOCaH,
dbu3nk ycynnapaa aHmknavaaurad 6ynau. byHna# ycyanap
Y3IMHUHT aHUKIHIHM, KaM BaKT Ba KaM MOIAAA Tanab® KWIHLLIH
6unan axasmuaTanaup. Pusnk ycyanap 6up Heua xua 6Vauo,
yjlap acocaH, MKKU rpynnara OyauHaau:. 1) monexkynaanap-
HHUHI TY3WAHLIMHU YAAPHUHI AJAMTHUB Xoccanapu (Mossp
XaXM, napaxop, Moaekyasip pedpakuus) acCoCHaa aHKUKJaL
YCYJNApH; 2) MOAEKYNANAPHUHT TY3HAKIUKWHHU YAAPHUHT ON-
THK, 3NIEKTPOMArHMT Ba 6Gouwika (PU3KMK xoccanapu acocuaa
aHuKnaw. by napcankaa ¢pakart Kyn Ky/naHKWAAAMIaH ycyuap
TYFPHCHAA TacaBByp Oepuil OMNaH YeKnaHWIaau.
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JAunoas MomenT. Innons MOMEHTHHH YI4yalll OPKaiH MO-
NEKyJaHMHI KaTT3-KUUNKIHTHHHU, BaNCHTAKKIapapo fypyak-
JIAPHH, 3apSAHHHT MOJIEKY1a HYHAA TAKCHMIAHHWHKHH aBHK-
naw Ba 6y mMamnymotaapra acocaaHn®, xuMésuii GOFHUHT
Typnapu xaKuaa Gpuxp I0puTHII MYMKHH.

Macanau, anmerun 3¢pup (CH,),0 monexynacnaa CH, Ba
O rpynnacu 6up unsukaa — CH,—O—CH, éxu mabaym 6yp-
YaK OCTHAA XOWIaLlHUINHH K)"rpmu MYMKHH Taxpubana aHHK-
NaHraH aunojab MoMeHT u=1,3 D ra TeHr. Arap yiap 64p yn-
3uK Gyinab xoinawca p=0 O6ynap san. Xucobnauuap BaIeHT-
- nuxkaapapo Oypuak 111° axawnnruuu kypcatau. CO, monexy-
nacuna p=0 ra tenr. liemax, 60rnaHnuap 6np qmux. 6yinab
O=C=0 waxknnaa xoinawraH. C—O 60or Kyt6nn 60F 6ynranu
YYYH SICKTPOH 33psAAHHHHT OMpP TOMOHMra CHJIXKHIaHHHH
KypcaTalM:

OF=C¥=0%
— =

Crpenkanap Kyrobnanniu (AMnons) HYHaIUIIKHHA, O+, 6—
OpPTHKYA 3apAlHH KypcaTtaan. 0—=0,4 ra, sbHHU KHCNOPOI aTo-
MMary¥ 3apall 3NeKTPOH, 3apAAUHHHT 40% wra TeHr.

Monexynanapunur cnextps. IOxopyaa aTOMHHMHT TY3WIH-
LUK OMIaH TAHHWTAHWUMHU3[A aTOM CEXTPHHHHF XOCWA OYnu-
UK Y MABNYM KOHYHHAT OMNaH XOoMIalliraH anpuM YU3HKaap
CepHUACHAAH HOOPAT 3KAHJIMTHHH KYpraH 3auK. Mosiekyna xam,
aTOM KabO¥ 3/EKTPOHAAPHUHT OHD PHEPIUs MOFOHACHAAH HK-
KHHYHUCHUra YyTHILUM HAaTHXAacuAa yHIa 3HEPrussHHUHT y3rapm-
IIKra 010 KenaauraH OMp KaHua XXapa€HNapHHHT CORUp 6V1u-
iy cababau, yHHHr CNEKTPH XaM aH4ya Mypaxkkab Gynanu.

Monekyna Ba yHMHr atomapy (aTtoM rpynnanapu) ai-
NnaHMa xaMaa tebpanMa xapakat Kuauwn MyMKuH. lllydra
Kypa, TeOpaHmMa Ba alH1aHMa XxapakaTt CNeKTpJiapu Xocuia 6yna-
OM. Xap KAaHCH aTOM IpyNNaJapuHHHT ¥3Ura xoc rebpaHMa Ba
alnaHMa xapakar CneKTpH 60p. SHeprussHHHT ¥3rapuuiyn 6u-
J1aH GopanuraH xapaéHnap Kyn 6yaraHu yuyH MOREKynaHHHT
CMEKTPH apHM YHU3HKIapAAH IMac, 6anku Oup KaHvya Aynnap-
aaH Hbopar o6ynann.

Atinauma xapaxam cnexmpu y30K HH($pPaKH3ni1 Ba MHKpO-
TYNKHH coXanapuHHu, AbHH A=0,3—6-10"*m Ba v=1-10°-5-10"
cM~! HH ¥3 uuura onanu. Aiinanma Xapakat IHEPrusiCHHH 24po
€KM Hyp MaiiloHHAA AMITONbL MOMEHTH Oysiran Monekynanap-
rHHa IOTHIIY MYMKMH. AiJIaHMa Xapakar CrekTpH €épaaMuaa
aaponapapo MacodaHu (BaJieHT Y3YHJIMIHHH) Karra aHHK-
JHMK OKMNaH TONMHIU MYMKHH.
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KBaHT MexaHuka xucobnaunapnaaH MKKU aTOMIU MoJie-
KYJTAHHHT OFHPNUK MapkKa3uaaH yTraH yK arpodunaru aii-
JJTaHMa XapakaTH HEPruicCHU yuyH Kyiunaaru ndona onnHaam.

E, =hBI(l+1) (1.40)

FT LR

h — Tnank nonmwuiicu, I, — wHepunsa MOMEHTH. MKKHHYH
TOMOHAAH E_ =/iv GVaranu yuyH:

aina
V= I;:ql_o(l + l)

O6ynanu.
AWNaHMa XapakaT CNEeKTPHIAArM KyLWHH IOTHIHL 103ana-
PMHMHT TakpophaHuiu dapKu:

Av=aga(l+]—]) (1.41)
€KH
av =t (1.42)

oynanu. (1.41) Ba (1.42) TeHrnamanapHu 6Mpranukaa eyuob r
HM aHHUKJIall MYMKHH.

TeOpanma xapakar cnektpu. TeOpaHMa xapakaTharu 3Hep-
FMAHUHT Y3rapuiiy aijlaHMa XapakaTtaarura Kaparahja tax-
MHHaH 10 MapTa kyn 6¥nann. by 3Heprus y3rapuwinapu SKHH-
naru uHpaku3uia coxara TYFpu xenanu. TebpaHma xapakart
6unaH 6Mp Karopna, anaHMa Xapakar xam coaup 6vnanm.
[Llyxra kypa, cod TeOpaHma XxapakaT CIEKTPHHH XOCHJ KWIHO
6yamanam, ssbHu OyHaa TeOpaHMa-aitnarHsa xapakar CreKTpH
onnHaau. TeOpaHMa xapakaT CNeKTpH €paaMuaa aTOMHHHT
Monaekyjaaaru TebpaHMa 4aCTOTACHHHM Ba MOJIEKYNTAHHHT IUC-
COLMANAHNIL 3HEPTHSICHHU aHUKAAll MYMKHH.

Monekynana rebpaHMa xapakar xwuiapy Kyn 6Vnaam. Ukku
aTOMHHHT yaapHHY OMpnawiTupyBuYM 4YU3HKK 6yinab Myctakun
paBHilLAa HYacTOTACH Oy XapakaTJAapHHUHT MYHUAA DHT OAAUNACH
xucobnanHaau. by yacTOTaHMHT Ky4yaitH1LIM MOJIEKYTaHUHT AUC-
counananmiuura cabaé 6ynagu.

Arap MONEKYNaHMHI TeOpaHMa XapakKaT 3HEepPryusiCH OlLlH-
pyb 6opunca, Monexysia AMCCOLMANAHU LN MYMKHH. Arap Mo-
JieKynara 6epuia€TraH 3Heprus AMCCOLIMANAHUIN 3HEPFUSCH -
naH katra 6ynaca, yanykcH3 cnekTp Xocun 6ynaam, UyHKH
OPTHKYA 3HEPrus aTOMNAPHHHT HWATapHAaMaA XapaKaTHHH Te3-
naruuira capo 6yisanm, 6y xapakart KBaHTAaHrauaup. Jlemak,
MaBbiyM TYAKWH Y3YHJIUIMAA Y3NYKIH CNEKTp Tyrad, TVAXKuUH

5—940 65

www.ziyouz.com kutubxonasi



Y3YHJIMIM SHA OWIMPWICA YIIYKCHU3 CrnieKTp OouuntaHaau, Oy
yerapaga AWCCOLUHaJIAHKII 3HEPruscu Xocwn 6ynanu.

HUndpaknsun cnektp (MKC). Xo3up 6u3na nudppakusun
cnekTp onuu yyyH UKC-21, UKC-24 Ba UR-20 mapkann
cnexrporpadnapaad ¢oinananunanu. by cnekrporpadnap
épaamMuaa rebpaHMa-aillaHMa XapakaT CNeKTPH OJiMHAIM.
dakar KyrbnaHraH €ku tTeOpaHMa xapakaT Haruxacuiaa IM-
noara 3ra 6yaniun MyMKMH 6yarad Mmoaananapiuir UK -cnek-
TPHUHH onviy MyMKHH. HOTtunras sHeprust (/) HHHr TYAKuH
y3yHJHMrura A (€Kv yacrorara v) OOFIaHHMIUM TeKLWHWPHIIAAH.
[yHpait kunub v, — ainanma, v . — TebpaHma xapakar
CNEeKTPH OJIKHAIM.

UK — cnekTpHM TeKWIHPpHLI WWYHHU KYPCaTAHKH, Xap Kait-
CH aTOM IpynnacH Kaucu MosnekKynaaa 6yaMacuH OMp xui 10Tu-
KL YacTOTacHra 3ra 3kaH. by MUKROp xapakmepucmux 4ac-
moma aennanu. MacanaH, 6apua antudaTHk KeTOHIAp YYyH
xapakrepHcTHK yacroracH 1710 cm! ra tenr, C—H 6orunkn
3683 cM~' ra TeHr Ba xoKka3o. KuMéra ona ManiyMoTHOMaNap-
Ia Xap KaucH 60F Ba PyHKUHOHAN IPYNMaHUHI XapaKTepHC-
THK 4acTOTacH OepwiraH 6ynanu.

UK — cnexTpiapHHHI XapaKTCPHUCTHK YACTOTACHHH TaK-
Koc/jal MoaaanapHu 6up-6MpuaaH ¢papK KWINHLI, YAIADHHHT
TO3AUIMIMHK AHMKJIAlU Ba MUKJIOPHH aHANIH3 KHAHLITa HMKOH
6epanu. bab3an MoananapHUHI KHMEBHH XOccanapHra, YyHOH-
YH KaiHaW €KW MyJTall TeMneparypacHra kapab ynapHu 6up-
6upnaaH ¢apk xuinb 6yamanaun. UK — cnexrp €paammuaa
OyHH Xyna oCOH Ba Te3 O1anb onmiu MyMKMH. MacanaH, 1.19-
pacMIa MHCOJI TapMKAaCHAa TPHUMETHNOEH3IOAHK 0, m, n
— u3oMmepnapuHHUHr UK — cnexrpaapy KeaTHpWIraH.

MUK — cnextp €pnamuna Boaopoa GOFMHHMHI MaBXYIUIH-
rTMHHH, MOJIEKYNANapapo Ba HYKH MOJIEKYNSIp TAbCHP HaTHXa-
CHIa 103 OepanuraH y3rapMuUIlapHHM, MacajlaH, BaJIeHTIHKIap-
apo OypyakNapHHHr y3rapuuinHu, OMp GOFHHHr HYKONHO,
6oluka 60F xocin OYIHUIMHM BA WIYHra yxuiaul y3rapuiinap-
HH aHMKJIaw MYMKHH. by ycyn nonnmep MonaanapHUHr ou-
3UK Ba KMMEBHUM XOCCA/lapMHH, XaMlIa yIapHUHT TapKUOHHH
YpPraHHLUAa KeHT KY/1aHUNaLH.

Hypunur xom6uuanunon éitwnnwon (HKE). Monnanap 6apua
arperar xoJataapMna HypHHM V3ura I0THULIHN Ba YHKApHULLUY OuU-
naH 6Mp Karopaa, yHu €HUIIM XaM MYMKHMH. Arap éMwinul
Xapac€Hula HYpPHHUHI 4acTOTACU y3rapMaca, YHU oddull éiu-
Auw aeAnnany. JlekMH yacrora y3rapuiid xaMm MYMKHH. by
XONMCA Aesspan OUp BaKTAa XMHA OAMMH PamaH, pyc onum-
napu MaHaenbwutaM Ba JlanacGeprnap ToMOHHAaH Kawud
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atunran. by xonuca Paman s¢hghexmu xam pevivnanu. Cnexrpaa
MOAAara MyHaNTUPUATaH HYPHUHI YacTOTACH Vv ra Xoc Oyarax
YU3HKAAH OowKa Oy YH3UKHHHI UKKH TOMOHHIAH, ABHHU vV—
v, v+vj YacTOTAIApHM AKC ITTUPAAMIaH KAaTop Kyl YHU3HUK-
Jldp naiao 6ynaau. by 4YM3nMKIapHHHI BYXYAra Kejiuiura ca-
0ab ¢oToH hv Monekyna OMAaH HO3NACTHK TYKHAWIMKIIM Ha-
TUXACKAA UKKH XU XOAHCAHHUHI coaup oyauwmmnaup: 1) o6up
KHCM MOAEKYNa HOPMAJl IHEPrus dapaxacuilaH I0KOPHPOFH-~
ra ytaau, 6epuaraH HypHUHr OMpP KHCM 3HEPrUsiCUHH MOne-
Kyjlara IOTHJKIWKW HAaTHXacHAa CHEKTpAA AacTAabKu Hyp
YAaCTOTACHAAH KHMYMKPOK dacTtorara 3ra 6yaraH, sbHA v—
vV, 4acToTacHra Xoc YM3HKJap Xxocua Oynaan; 2) ¢otoH

KY3FaIraH MOJIEKy1aaH y3ura KyniHM4ya 3HEPrusa OJIHIUIH MyM-
KHH. by cnekTpaa aactnabky HYpHUKUIAH KaTTapoK 4acrora-
ra ara OyaraH, sbHH v+v_ra xoc 4HM3HKAap nanao Oymaau.

HKE CNEKTpHAA xaM MOJIEKYynaaary annaHma-redbpaHma
XapakaTaap akc 3taav. by ycynHH amnonabn MOMeHTH 6Yamaii-
JAWraH Moazanapra HHCoaTaH xaM Kyunaiu MyMkKHH. UyHku UKC
na KypuHManauran xapakrepau unsukinap HKE — cnekrpu-
a KYpUHHULIM MYMKHKH. by ycyn Ou1aH MOJICKYJIAHUHT 3HeEp-
rMs XONaTUHU XapakKTepaanauraH MabayMoTaap (MacaiaH, 3H-
TPONHA, HCCUKTHK CUFUMH, OOF IHEPrHUiacH Ba OOLUKANAP)HH
AHHUKIAL MYMKHH.

ATOM BA MONEKYNANAPHUHI MATHUT XOCCANAPH
PAAUOCNEKTPOCKONKUA

Moaaanap MarHMT MaiAOHUra KUPHUTHATAHAA UKKH XHI
y3rapuul 103 6cpaau. Arap MOAAAHHHI MArHUWT MaHaOHMUra
KYpCaTraH KapuiMaury (MarHMTJAaHMULLIKM) BAKYYMIArura HUC-
GataH Katra 6yaca, y MarHMT MakaoOHura TOpTWIMaiaHM Ba
3pKMH O6Ynanu. byraait Mmonpanap MaiaoHra THK PaBHLLIA XKOMH-
JJAUIULILTa MHTHJIAAH Ba yaap duamazhHum .uodaanap aeunan.
YJlap MarHMuT m Maina0HH TOMOH TOpTHAMAKAH. bab3n Monaa-
Jlap y3WAaH MAarHUT MaHAOHHMHHHI Ky4 UM3HUKJIAPDHMHHU SIXLUH
yTkasaad, Oyspaan moaaanap ManaoHla TOPTHIaAM Ba Mak-
JOHHUHT KYY YH3HKJ1apH 6yiu1al xoithaiuniura uHTuiann. byx-
Aait Moaniap napamazium moddaasap neWnnanu. MabayMmKh,
XapaKaTJaHaéTraH 3apsJlaHraH xap KaHaai 3appaia 3NeKTp
TOKH XOCHWJI KWIAIU: AeMakK, Wy OMJIaH MarHUT MaiOHHU XaMm
xocua 6ynanu. Xynnu WyHaan 3/1eKTPOH XxaM opOuTa Oyitnab
(m — MarHUT KBaHT COHHU OMJIaH XapakTepjaHalHW) Ba CNUH
OVitnab y3 yKu atpoduaa xapakatnaHraHaa I0OKOpPHMAAry XOIM-
ca 13 Oepanu.
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ATOM, MOH €KH MOJIEKYJIAHWHT Ty/Jla MArHAT MOMEHTH
opOUTan Ba CNMH MOMEHTAAPHHUHTI BEKTOp KOHAAcU OViHua
MuruHAnCcHUra TeHr. Opbutan MmomeHTnap OMp-Oupu OMNaH EKH
KYILHY aTOMJAPHHUHT KY3FATYBUHUCHU TabCHUpHAA eHUILKNO Ke-
Tanu. Arap MojieKkyjJaaaru XxamMma 3JIeKTpoHaap Xydtaaurad
O6Vaca, YHUHI MAarHUT MOMEHTH HMUFUHAHCH HONFa TEHT Oya-
IU. JnaMariuT MoaaaiapHUHT MAarHUT MOMEHTH HUFUHIOHCH
XaM Hojara TeHr 6ynaan. [MTapaMarHuT MonAalapHUHT MAarHMT .
MOMEHTH HonaaH dapk Kuaaau. [lemak, siKKa 3/1€KTPOHH
6ynran Moananap napaMarHuT moaaanapavp. Macanau, kuc-
JIOpOI MOJICKYJIacHaa HKKHUTA XydTaaliMaraH 3J1eKTpOH Oop.
Arap Ky4win MarHUTHHHT OUp KyTOH CYIOK KUCa0opoara stk MH-
JAlUTHPUIICA, Y MArHATra TOMOH TOPTHJIAAM.

[MapamMarHuT Moananap MarHUT MaiAOHMra KMPUTHJITAH-
Oa, YNapHUHI MarHUT MOMCHTHW y3rapaau: |) Tawuku4 Mmait-
JOHHMHI KY'WIAHHMLI Y4YHU3HKJIap¥ TOMOH €KM 2) 6ollka To-
MOHra MyHanraH o6yaviuy MymMKuH. BHpHMHYM X07AaTaaH HMK-
KMHUYH XOJiaTra yTHIU Y4yH, SbHH TYIUIAHMaraH 3JIEKTPOH
OnnaH MarHMT MaHZOHHMHT Y3apO TabCUP IHEPTHUACH:

AE=hv=MHg (1.43)

Tanad kuanHanu. by epna: H — mainon kyunanuuim, M —
bop MarHeToHu; n =3?5?!T =9,2731-10728 X/r'c ra TeHr

Oynub, aToM MarHeTHaMuaa OMpanK cudparuna Kadbyn KMIHH-
raH, g — Xy®TaaHMaraH 31eKTPOHHUHI MArHUT KBAHT COHH,
V — IOKOPH 4acCTOTaIM MAaikIOH 4aCTOTaCH.

[MTapamMarHuT xoccara 3ra Moananapia 3AeKTpOHAap Oup
MAarHUT 3HEPreTUkKa NMOFOHACHAAH MKKHMHYM MArHMT 3Hepre-
TUKA MOFOHACHIra YTHLIAA HYPJAHULI 3HEPrHsCH IOTUIULIN-
HH 1944 iinnaa 61puHun Mapra E. K. 3aBoitcKkuit Ky3arrad 3an.
by xonucanapaa oTunaauraH HYpPHHMHT 4acTOTacH paauo-
TYAKHUHAApH KUHMaATH opanuruaa 6ynanu. LllyHra kypa, Oy
XOAucara acoCNIaHTraH YCyanap — 34eKmpoH napamazrum pe3o-
nanc (2ITP) Ba adpo maznum pesonancu (AMP) ycyarapu pa-
duocnekmpockonuk ycyaaap ned, atananu.

Texwnpunaérran Moaaa y3rapyBuyal MarHMT MaiJoHra
Xofnawtupunaam Ba 6y ManAoHra KJIMCTPOH (reHepartop)
épaaMuia MAabIyM 4acToTala THK XONaTAa paaHOTYAKHH Oe-
pyunaau. MarHMT MalaoOHHUHr Kyuinannwn H acra-cexun
ownpa 6opunaan. FOkopunaaru teHranamara MyBodux;

v = _S_Mh“ (1.44)
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byHaa TeHrnaManMHr YHr TOMOHM KHiiMaTH opTa 6opany.
H — Mabaym KMiiMaTra eTraHuMaa TEHraMaHWHE 4yan TOMOHM
V ra TEHIMAWaau, shHYU TeHrnama waptu oaxapunanu. byHna
MAarHMTAAHTaH MoAaa PaaHOTYAKHMH (3Heprusi) woTtaau. by
xonuca [I—H auarpasitmacuaa Makcumym ek MNP curunanu
WAKAKMAa HaMo€H Oynaan (/ — paaHOTYAIKMHHHUHI IOTHIML

MHTEHCHUBAKIK). Onataa %%L AMarpaMma KyanaHwiaiam.

TP cnekTpuiin Ky3aTviu, NapaMarHdT MOJICKY/1a Ba pa-
AMUKa/U1apa CrHH Ba YMYMMIi 3apsal 3UYIMTHHUHT MOJIEKYa
Oyinab takcuMmaaHHIUM, KOBAJIEHTIHK [dapa)xacH, AWUMOJb
MOMECHT, TYPJIU MORCKYASAP OpOUTANNAp IHEPrHsCH BAa XOKa-
30Map TYFPHCHIA MabAyMOT Oepanu.

AMP — saapo MarnuT pe3oHaucH. MabayMKH, S1ApO HYK-

JIOHAapaaH noopart. HyKAOHNApHUMHT CliMHK OOp, yaap +% Ba

- % KMAMaTra 3ra Oynaau. Arap siapoaa HyKJIOH:1ap COHH Xyt

o6ynca (C"2, O'%, S$3?) ymyMHil CNHH KBAHT COHU HOATA TEHT
oynaau. AifTainnuk vaap rok couan 6yaca (F'?, C), ymyMui

CINHH +JZ- €KH —Jz- KuitMarra 3ra 6ynaan. LllyHra xypa, sapo-

Ja MycOar 3apsa xaMm Typanuya TakCUMaaHaaM. 3apsuid apo
y3 YK atpoduna aiiftaHraHaa, napaMarHUT MOAAAnap CHHra-
pH, MarHMT MOMEHTHra 3ra 6ynaan. Paano HypaaHu 6Gepua-
raHaa 3Heprusa wTHO, 6Mp MAarHUT 3HEPreTMK NOFOHAaNAaH
HKKHHYHIcura vraau. bynaa xam IT1P naru xoauca Kysaruna-
au.
AMP ycynn 3Hr Kkvaan 6yaub, MoaaanrapHUHr yMYMHH
TY3WJIMUIMHY 4yKYyp VpraHuuira épaam oepanu.
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N 606
KUMEBUWA TEPMOAUHAMMKA

TEPMOAUHAMUKA KOHYHNIAPH

TEPMOAUMHAMUKAHUHI BUPUHYA BOLL KOHYHM

IOKopuaa 6a€H 3TraHUMMU3AEK TEPMOAMHAMHUKA KMMEBUH
JKApaeéHAApHH ypraHuuiaary acocHui ycyanapaad oupm 6yaraH-
JIMT¥ Y4YH, YMYMHUH TEPMOAMHAMHKAHHHTI KOHYHJIApHHH, YHIA
Kabyn KuwinHraH 6an3n OMp TyllyHYa Ba aTaMaJlapHHd KMCKa-
ya 3cnatnd yramus. YMyMHUit TepMOAMHAMHKA Y4 OVauMiaH
nbopar 6ynub, 6y 6ynnumnap typaunda atanaau. Xap oup 6yamum-
HMHI WOX KOHYHH (TepmoauHamukaHuHr I, II Ba 111 KoHy-
HMY) Ba y3ura xoc nocrynaty maexya (1, 2 Ba 3 nocrtyiar).
bup OVAMMHHUHI KOHYHH (NOCTYJIaTH)HHU OOLIKA OVAUMHUHT
KOHYH Ba MoCTyjaTlapyaaH KeJTHpHO uMKapUll MYMKHH 3Mac.
XyMmnanaH, xap Oup OYyIHMMHHUHI y3ura xoc 6ol KOHYHH
6ynn6, yaapuu I, 11, ITl 60w xoHyHnap aefinnann. bus xam
11y aTaMaHH KY/UTaliMH3.

I, IT 6o KOHYH (KnacCHK TepMOAMHAMMKA) MaAHTHKHUM
Ha3apusg acocuaa 3Mmac, 0alxH HHCOHMATHHUHI KYII acpiaap
AaBOMMUAArH Ky3aTHLULIApU Ba TAXXpUbalapyu acocuia spaThi-
raH.

Bupunun xouyn 1842 itunna P. Meiiep, HKKHHYH KOHYH (OM-
puHuucHaaH asBal) 1824 iunna C. KapHo Ba yYHHYH KOHYH
1912 i#innna HepHct TOMOHMAAH Kalud 3THATaAH Ba TabpHP-
NaHraH.

OHAU YMYMHH TEepMOIUMHAMMKAaHHMHI 0ab3M TyillyHuYa Ba
aTaMajlapyHH 3cnatub yTaMmus.

Cucmema \napTnu paBMiAa TALWLKHA MYXHMTA3H GUKpPaAH €KH
aMasnna axparwiraHd, Oup-oupn OunaH JOMMMI TabCHUpAa
OynraH Monna €xu Moaaanap rypyxuaup.

H3oaupaanean cucmema (Xxonuc, axxpaTuarai) 6owka cuc-
TeMajiap OunaH 3Heprus Ba MOANA aNMalUMHMARAWraH, ae-
MaK, TYPFYH 3HEpPrusi Ba XaXmra 3ra OyjaraH cucreMa Tyuuy-
HWIaOH.
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Cucmemanune xonamu MabiyM CUCTEMAaHH XapakKTepJiai-
AKraH ¢pHM3MK Ba KUHMEBHH xoccanap TynaaMuaup. Xoccanap
MKKH XHN — 3KCTEHCUB B2 HHTEHCHUB OVIMIUM MYMKHMH. JKC-
TEHCHB XOCCanapra CUCTEMAaHMHI MaccacHra OOFnauK OynraH
Xoccanap — OFMPJHK, Macca, CHCTEMaHHHT XaXMH Ba Ooui-
Kanap Kupaau. UHTEHCHB xoccanapra 3¢a KMMMaTH CHCTEMaA-
HHUHI Maccacura 6oFauK 6yaMaraH xoccanap — TeMneparypa,
O0OCHM, MOJISUTb XAXM, CONHIUTHPMA XaXM KHpPaIM.

Cucmemarune mepmMooOuHaAMUK x01amu TEPMOAHHAMHK Na-
paMeTpJapHHHI KHiiMaTu 6unan ndonananaan. TepmoanHa-
MHK MnapaMeTpjap — TeMnepatrypa, Xaxm, 60cuM Ba KOH-
LIEHTPaUU.

TepmoanHaMHK MapaMETPHHUHT y3rapuiuv OnnaH 6opaam-
raH XapaéHra TepMOAKHAMMK Xapa€éH ACHHIANH.

NYKHN SHEPIrMK

IOxopuaa KUMEBUI IHEPIrUSHU SHEPIUAHUHT OOLIKA XU -
Jlapmra ait1aHBwmMHN 6aéH 31traH 3auKk. KuMeBuit aHeprus-
HHUHr OOWIKA XMN 3Heprusjapra ainaHraH MUKIOPH HYKH
SHEPrUAHUHT Y3rapuiinra TeHr 6ynaau, SbHY KUMEBHHA 3Hep-
TMSt HYKH SHEPrUAHUHI MUKIOpH OUnaH ynyaHanu.

Monaa Ba CUCTEMAHHMHI KYI XOCCANapH YJAPHHUHT HYKH
3Hepruacura 6oraukK,. CucmemMarun2 udKu 3HepeuACU, yHu maw-
K amean xamma mapxubui 6yraxaaprun2 6up-bupuza mascu-
pu nomeHuuan 3Hepauscu bunan yaaprume xapakam KuHemuk
IHepeuArapu turunducuza mere, JleMak, cucmemanune udKu 3xep-
2uacu MOJIEKYIaNnapHUHF WITapujiaHMa Ba all1aHMa xapakaTr
JHeprusiapiiiaH, MOAEKynaaapaaru atoM Ba aTtom rpynnana-
PHUHHUHT TeOpaHMa XapakaTt 3HepruacUaaH, aToMaapaaru 3neK-
TPOHNAPHHUHI AaHNaHMa XapakaT 3HepPrusiCHIaH, MoaeKyJana-
pPapoO TabCUp IHEPTHACHAAH, AApPOJArd MaBXYl 3HeprusjaaH
Ba Wy Xxuaaarv 6oluka 3Heprusi;iapaaH TallKua TonraH 6yna-
o, Pakat SAxXIUT XKMCMHUHI KHHCTHK Ba MOTEHUMAN 3HEpru-
silapU MUKH 3Heprusira kupMmaiau. demak, HUKH 3Heprus
MOAAAaHWUHT IHEPrHa 3aXUpacHHH KypcaTanau.

I sa Il 6owr KoHyHnapaan ¢oitnanauud, MabayM Xosataa
TYpraH CHCTEMA MUKH IHEPrUACHHHUHT MyTaK (abCcoaoT) KUi-
MaTHHH ynuawH Ouamarimis. DakaTritHa MawIyM XapaéHaa-
rv ysrapMuiHW (KaHuara kyrnamas €Ky KaHyara kKamaifau)
xucobnab ronamu3. Macanan, cucrema l-xonaraau 2-xonarra
KeJraHla KaHya MUKAopra Y3rapyuiMHW OunaMu3, NeKuH l-
xonataa (bownaHruu XonaT) KaHua Ba 2-xoJjataa (OXHpru
XONaT) KaHYa 3Heprus OMpaurura sra oyanminHu 6HMaMaiMus.
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MabnyM XapaeHaa, KUAMATHHHI Y3rapuily CHCTEMaHUHT
OouTaHFHY Ba OXUPrH XonaTura 6orFnnK 6yanb, xxapaéHHHHT
bopraH #yaura (xapaeununr OopHil wapouTHra) GOFNNK
6ynmaran $H3UK Ba KUMEBHIT KAaTTUTHKIAPra myauk QyRKyus-
aap aeitnnani. KHAMaTHHHT Y3rapyild CHCTEMaHKHT OoLLIaH -
FUY Ba OXUPrU XONaTHAAH TalLKAPH, XAPACHHMUHT 60pran
uynura 6orFaMK 6¥araH U3k KHMEBHH KarTaaukiaap Homy-
auk dyRKuuanap aeAaunann. Tynuk dyHKuUMsnap MHTerpauia-
HaoH, NEKUH HOTYNHK DYHKUHAIIAp YMYMHH XO/%a HMHTEr-
paIaHMAAU. Arap HOTYIMK OYHKUMANAPHUHT Y3rapyiiuaa
XapaéH Hyau Mabaym 6ynca (U30TepMHK, H3006apHUK, B30XO0-
PHMK Ba XOKa30) Y XoJu1a HOTYAHK DYHKUHUR TYNHK DyHKuHSA
XOCCACHra 3ra 6ynaau Ba UHTErpajulaHaOM.

Tynux @yuxyuanrap xoaam yuxuuscudup. Mabaym xonar-
na, 6y xonartra KaHaai y3rapyMuuiap HaTHXacula KeJiraHu Ba
YMYMaH LYy X0JaTra KeArulaH OAAMH KaHaal y3rapuuuiapra
yuyparaHAUMrura KapamacaaH GyHkKUHs Wy Xonarra MOC KHMi-
MaTtra 3ra oynanu.

Huku 3nepeus myaux ¢ynkyus 6yaub, y xonam gyskyuacu
xucobaanadu. by 1 6011 KOHYHHUHT acocui TavpudnapuaaH
oupuanp.

Arap CHCTeMaHMHI MUYKH 3HEPrusiCH y3rapMiuM XapaeH-
HUHT OopraH uynura 60rauk Oynca, macanaH, 1-xonaraax 2-
xonarra (I1.1-pacm) a fiyau 6nnan xaituob, 2 nan 1 (bouurat-
FU4Y) X0J1aTra «B» itynu OunaH 6opca Ba iynnapaa Huku 3Hep-
rUs V3rapuiuiapi xap xvia 6yaca, CMCTeMa OJAMHIM X0J1aTra
KaWTUO KearaHja, YHMHT SHEPrusiCH Xapac¢HAaH WIrapyurura
HHCcOaTaH Kyn €KH Kam 6yauiuyu MyMKuH. by XxapaeéHuu 6up
Heya 6op KaitTapub NYK epaaH HEPrUs BYXYyAra KeJTUPHLI
MYMKHH. by 3ca yMyMHIt KOHYH — 3HEPrUHHHT CaKJaHHIL
KOHYHHUIA 3UAAMp.

bynnaH sHa 6up xynoca unkKann: HUsonupaaHraH cucre-
Maaa GopaanraH xap KaHaad Xapa€H HaTHXacHAa CHCTeMa-
HUHT MYKH FHEPrUACH y3rapManan (0OaTaa UYKH SHEPrUsHH
«U» — xap¢u 6unaH dbearmna-

HaaM): d

U=const; dU=0

Hnean rasznap Myku 3Hep-
rMHACH KUHAMAaTUHWHI y3rapu-
WK aKat temneparypara 60rF-
NUK OVAnb, CUCTEMAHHUHT
XaXMH Ba OocuMHra OOFAMK &
3Mac:

1. 1-pacm. Kaitap xapaén.
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U=o(T; (3%) =(%). =0 (IL1)

IKBUBANEHTANK (TEHIJIMK) KOHYHH TYpJAH Xapa€Haa
SHeprusHUHT Oup TYpH 6owKacura ainanaam. Uuku asu-
raTejb RAaCTroxJlapuaa MCCHUKJIMK IHEPrUSACH MEXAHHUK
HUITA, HUKAIAHUWUIAA, aKCHHYA, MEXAHHUK SHEPIrUs HCCHK-
JUK 3Heprusacura anaHaan. KHMeéBsuit xapa€Haapna K-
MEBUI DHEPrUs, AbHU UMKH Heprus OOlLIKa XU IHEPru-
Ara ainanHaaud. MacanaH, HCCHKJIMK YMKAaAHW, HYpJIaHAAH,
JJIEKTP IHEPrus ByXYAra Kenaay, uiu 0axapuiaaum Ba XoKa-
30. by xapaénnapHHHr TecKapucy coaup 6YAuIUM MYMKHH.
Typau xua 3Heprusinap KUMEBHI 3Heprusaapra ainaHa-
aH, sbHU Oy DHeprusnap TabCUupuiaa KHMEBUI Xapa€Haap
coaup 6ynaam.

TepmoannamukanuHr 1 6011 KOHYHH TYpAH 3Heprusap
ypracHaard MUKIOpHIt OOFIaHMILHY YpraHayd Ba 9KBUBAJICHT
(TeHr:IMK) KOHYHHIOa Oy GornaHuuBsy Gearunaau. bupunun
oo KOHYH Oyiuuya XapaCHHWHT OOpMUI 1IapOMTHra, yHAA
KaHOai XHCM €KH MOLIANAD MILTHPOK ITUILKIA KAapaMacaaH,
3HEPrHAHMHI MABJIYM MUKAOpAATrH OMp TYpH AOHMO 3HEPIHU-
~ AHHHT MabjiyM MHUKIOOpAArH OOuUIKa Typura aiiaHaau (3KBH-
BAICHTIMK KOHYHHM). MacanaH, KaHaalt 6yamMacuH oupop xa-
pa¢Hlaa MCCHK/JIMK HLUra aitiaHacrradH Oyaca, aoum | kkan
WCCHKJIKK 426,88 kxr/m nuira afinaHaau (MCCHKJAMKHHHI Me-
XaHUK IKBHMBAICHTH) Ba akKCHHuYa, 6up Kunorpammerp (Oy 1
KKL1 MCCHKJIMK 3HeprusicH 426,88 kunorpaMMeTp MexaHHK
IHEPrUAra TEHr aemakaup). by Koacbdmuuenmapnuﬁr COH
KHHMMaTH QakaT HCCUKIHK OMAaH Wl KaHCH YIYOB OUPIHUTK-
na OIMHIAHAHTHIA OOFIUK. Jkgusaresmauxk KoHynu — | 6ol
KOHYHHWHI aCOCHIT KOHYHHIMP.

Hemax, sHepruss Oup TypaaH 6oiika OMp Typra MabiayMm
IKBHBANECHTIHK (TCHr KMHMaTIUK) Ounan yraau.

Arapaa 0y TEeHIAUK, AbHH HCCHUKJAHMKHHUHI MEXaHHUK 3K-
BHBAJICHTHHHHI COH KMMMAaTH Xapa€éHHHUHTr TabuaTHura Ba
YHAA UIWITHPOK KWITaH MOLAA XUCMaapra OOFaukK 6ynraun-
a 2AM, KApa€HHH Typau4ya yTKa3ub €KU Typau Moana —
Xxucmaap Kynna6b, macanai, 1 KKan UCCHKIOAH TYPAH MHK-
AOp1a MEXaHHMK dHeprus OJMIU MYMKHH 6Vnap 3au. Abuu
1YK epAaH 3Heprua XocHa Kuauil MyMKHH 6Vnap 3au. by
3Ca YMYMHUH KOHYH — 3HEpPTUSIHMHTI CaKJIaHMII KOHYHMHra
3UIAMP.

OKBMBAIEHT/IMK KOHYHM, U30JHUPAAHTaH CUCTEMALA HUYKH
IHEPrUsiHUHI AOMMHUHIKK KOHYHH Ba | OOl KOHYHHHHT 6oLl -
Kauya TabpudnaHraH KOHyHnapuiaaH, MHCOHHATHHHI acpaap
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NaBOMMAA Ky3aTHIUM-TaXpubacura acociaHraH nocryaar —
XCU KaephaH 3HEprusi 0AMaciaaH AaBpui paBULIAA KLUIJIOBYH
DacTrox — Oupunwu mun abaduu dsucameinu fcall MyMKWH
aMacauru Keaud uukaau. by 6UupumHun 601 KOHYHHUHT aco-
CMM NOCTYAaTUOMNP.

MLl

Typau 3Heprusi Xunaapm TypAaH Xapa€H Ba LIApOUTAA HLUra
aliIaHNILK, ABHH M SaxXapuiuu MyMKuH. bu3 dakar, Tawku
TabCcupaap (Heprusanap) TabCHpHiaa rasjiapHUHI KeHramm-
WK €KW TOPANMILK XapaéHKuaa Oaxapaaurad MW TYFPUCHIA-
rHHa 0axc IOpUTaAMU3.

a3 kenraiiranoa, cuctema M Oaxapaau, akCHHua, ras
CUKHITaHIa CUCTEMA YCTHAAH Ul Baxapunanu. CUCTEeMaHHHT
OaxapraH uiuu mycbar (+) Ba cucrema yctHaaH Gaxapuna-
IUradH Ml MaHoun (—) vwopa Omnad GearnnaHanu.

K (A) xapa€HHHHr 6opuu wapouTura Kapad typiau
Kuimartra sra 6ynaau. MacanaH, arap xapaéH cuCcTeMa xXax-
MHUHHUHT KCHradwH (¢ku Topainuiu) 6unaH 6opaerraH 6yaca
Ba 6owka xua doiaanm n Gaxapmaca:

dA=PdV (11.2)

A=ZPdV (IL.3)

6ynaau. by TeHrnamaHu MHTerpaiaw yyyH OOCHMHHHI XaXMra
GOFNaHMIIKMKHN, ABHHU X0JIaT TEHIMNaMacHHy OMAMLL Kepak. Arap

cucTeMa uaean ras 6yaca: PV=nRT, gemaxk, p = ﬂ%l (n —
MOJIb COHH).

a) n3orcpMuk xapaéH (T=const) ydyH;

Vs Vv v
A= [PAV = aRT [4Y = #RTIn 2 (11.4)
v V)

0) u3obapuk (p=const) Xapa€H YuYYyH;
A=p(V,—V)) (11.5)
B) aanadbatuk (Q=const) xapa€H y4yyH

AU=nC (T,—T,) 6¥arannuru cababan 6y wapontaa, v ¢a-
Kar HUKH 3nepr|m xncoﬁura 6axapunann, sbHu AU=A 6yna-
H. Y xonna
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A=nC (T —T,) 6ynann. (11.6)
V,EFV, — 103a usorepmuk, V EFV, — 103a n3obapuk,

V EF’V, — 103a annabaTuk xapa€Haa GaxapuiraH vuuaap-
ANp.

n) un3oxopuk (V=const) xapaénaa uviu 6axapuaManam,
YyHKH,

A=pdV; dV=0, dA=0 ra teur 6ynanu.

Typau wmapoumtaa
XaXM KeHramuiumaa
©axapunraH uwaap-
HUHT rpaduk ndoaa-
cu ll.2-pacmaa Tac-
BUPJAHTaH.

YmyMmad [Jydx uH-
TErpaJIMHH YMYMHH
paBMLIAA MHTErpa-
nab 6ynmaitan. Ukku
X043 MHTerpasiail
MYMKHH: a) arap
y=const 6ynca, ynaa
yldx 6y¥naaun, 6)

—g BOCHM

y=@(x), AbHU y HUBT
/1.2-pacm. Naean ra3 kenrairanaa x ra GoF1aHU LI Mab-
GaxapraH uul. nysm 6ynca.

| 60l KOHYHHUHIr MATEMATHUK NOONACH

* —

TepmoanHamMukaHUHr 1 0o KOHYHHra MyBoHK, CHCTE-
Mara UcCcHKIHMK (Q) Oepuica, y CUCTEMAHHHT HYKHW IHEPIU-
sacuHn (I1) ownpmwra Ba ¢oinann nw Gaxapuuwra capod
Oynanm:

Q=AU+4 (11.7)

€KH

AU=Q—A (11.8)
ABHK HUYKH IHEPrus cucreMmara TAlWKAPHMAAH MCCUKIUK DOe-
pUNraHia €KW ONMHIaHAa Ba CUCTEMA YCTHAAH HIL Saxapun-
raHaa (kv cucrema v GaxapraHaa) ysrapaad. KOxkopuaa
MYKKH DHEPrMAHMHTI V3rapuilHy O0€BOCHTR yayawl MyMKHH
3IMacaury 6aeéH 3Twirad 3amM. bepunarad (ONMHraH) HCCHK Ba

BaxapuaraH nutap HMFHHIUCHUHYU YA4a0 UYKH SHEPIrHAHUHT
y3rapMuiy aHUKJIaHAIH.
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Okopnaa AU — 1¥auK PyHKUMSA IKAHAUTH OAEH STUATAH.
HUcenknuk Ba nit (A) Hotynuk dyrkuusaapanp. Mucosn: cuc-
Tema OOLUIAHFUY Xonar T,V, nan T, na (GouinaHFuy xonar

V) 2V, raua KeHl"dHCHH bxupru xonat (7,, 2V,) ra UKKH
uyn Onnan 3PMILMLI MYMKHH. Uauw ukxu 6yna|<11aH ndopart
6vanb xap Kancu 6Y1aKHUHT XaXMH ¥, ra TeHr 6YICHH, VYpra-
naru aeBop uacan Oyauo, cypunrauna MILKATAHKU COOAMp
6yAMacuH. |

a) HRMUIHUHT 6up 6Ynaruna ra3 7, — Temneparypa V, —
XAKMHHU HLIFON KMAuO TypraH ras, HKKMHYH oynak BaKvyM
(ra3u 6Vwarnunrad) 6YacuH. )_'leBop uyKomnranua ra3 KeH-
ranub 2V, XxaXMHH MUIFON KWJAAH BAa KEHranMiuaa KapluK-
JIMKKA yl{paMaraHnan uiu Saxapunmainam A=0; KeHraMuiu Ha-
THXacuaa ra3 7, raya COBUCHH, abHHU Temnepatypa AT =T —
T, maca¥icuH, amm Oy razuu 7, raya UCHUTHUI YYyH Q
UCCUKJIHK Tana6 KUIMHCHH.

0) MKKHHYM Iya: aesopra Tow KyWHauMb cypuarasaa kKap-
IHIHKKA yupacuH. SlHa ra3 keHrainb 2V, — xaXxmHu uiuron
KUAraHaa, oy xapaéHaa KapuinjiukHu eHIULI YuYH A, — v
capd 6ynaan. Huku 3xeprussHUHr 6up KHCMHK ML 6ax<apum-
ra capd 6ynrannnrumﬂ OMpHHYM HYyJra KaparaHaa ra3s
kynpok cosuinn — T, rava; AT =T —T,.

Hemax,AT>T.. Ta3uu T, nan T Fa4a HCHTHLL YUYH KYNpoOK,
UCCUKJIHK — 6 cap(b 6ynam1 Ilemax Q,>Q,. llyHnai kuan6
HKKana iAynna xaM OowadFAy Ba oxnpm xonar oup xun 6y-
naam.

W, T,—> T2V, nekuH A, Q nap xap Xwi1 KHAMATIHIUD.

Onama Gaxapunran HW Ba capd KMIIHHIAH HCCHKJMK
nnddepeHuran xonaa Gepuaany:

dQ=d U+dA4 (11.9)

d — TVIUK QYHKUHMAHHUHT, 8 — HOTYNUK PYHKUHSHUHT YEK-
CH3 KMYHMK Y3rapuiuu. JleMak, MCCHKANK Ba HLU HOTYIUK PYHK-
UHANAPAMP, JEKHH YRAPHUHI HUFUHIAMCH TYIUK PYHKLHUA-
AUp. Arap Hil ¢pakaTriHa ra3HHHr KeHraiuuu (Topainiun)
XapaéHuna Saxapunral uwm 6yaca, (11.3, 11.9) TeHrnama-
NlapaaH:

dQ=dU+PdV (11.10)

(11.9, 11.10) Tedrnamanapra MyBodHK, CUCTeMara Tall-
KapuiaaH 6epuiraH MCCHKJIUK, YHHHT MYKH SHEPTUSAACHHU OLLIU-
PHLUFA Ba CUCTEMAHUHT Uil Oaxapuiuura capdianaim.

(11.7, 11.8, 11.9) Ba (I11.10) Tenrnamanap tepMoOAHHAMH-
KaHWHT | 600w KOHYHMHHHI MaTeMaTHK udonacuamp.
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1 6011 KOHYHHN — MYKH 3HEPrHSAHHUHT X0AaT QPYHKLMACH
3KAHAUTHHU, HU30JUPJAHTAH CHCTEMA UYKHU SHEPrusiCHMHUHT
y3rapMacJauruiiu, 3KBUBATEHTINK KOHYHHHH, | xun abanui
JABUTATEHUHT SpaTHLL MYMKHH 3MaCAMIrMHU — YMYMHH KOHYH
OyAMHUILL SHEPrHAHMHI CaKJIAHMUI KOHYHHIAH Ba aKCHMHua |
60l KOHYHHUHI KOHYH-TNOCTYJAaTHIAH 3HEPrussHHHI CaKJa-
HUWl KOHYHUHHU MAHTHKUNA KEATHPHUO YMKApHLI MYMKHH,
wyHra Kypa | 6011 KOHYH 3HEprusiHUHI CaKJIaHUIU KOHYHH-
HHUHT XYCYCHUit KYPUHHUILUIAKD BA YHHHI MUKIOpH udoaacH-
IKP.

TEPMOKWUME

KYnuunuk peakumsnap UCCHKAHK YUKHILKY OWwiaH (3K30-
TEPMUK peakuuanap), 6ab3aH MCCHKAMK 1OTHAMIUM OMNaH
6opaan (3HAOTEpPMHUK peakuusaap). YnkapuwiraH UCCHUKIMK
MaH(u# (—), FOTUArAH KCCHUKJAHK MycbaTt (+) uwopa 6unan
Gearunadaan. Uccuknmkhu 3bTHOOpPra oaraHaa peakuus Ky-
Huaaruya €3uaanu:

A+ B=C—Q 3K30TepMUK peakuLHs,

A+ B=C+Q 3HAOTEPMHK pEaKLHs.

KHMEBUA IHEPrUSIHW MCCHUKJIMK IHEPTrUACHra Ba aKCUH-
4a, MCCHKIHUK JHEPTHACHHH KHUMEBMUI 3HEpPrusra ainaHuil
XapaéHi tepmMoaMHaMuKaHuHr | 6ol KoHyHHra 6yncyHaam.
Liydra kypa, Tepmokumé 606una I 6011 KOHYHHH KHMEBUH
peakuMsra KyajlaHvuuin 6axc 3Tuaanm.

NCCHUNK/TNK IDDEKTH

Typnu Xapa€nnapna, Wy XymaaaaH, KUMEBHM XapaéH-
Jlapaa axpaiiaamraH ¢KW I0THNAZUraH UCCHKIAUKKA peakius-
HUHT uccuxauk s¢pgpexmu neiivnanu. UCCHKINK HOTYAHK DYHK-
una OYAraHauruaaH UCCUKIHUK 3GEPEeKTHHUHT KHHMaTH Xa-
Pa€HHHHT OOpHIU 1WAPOUTHIA DOFIHK..

a) usoxopukx (V=const) xapaénaaru McCUKIHK 3PdexkTH
Q. 6ipHHuK 6011 KOHYHHUHI acOCHH TeHI1aMacura MyBo-
by, ddQ=dU+ PdV Ba waptumu3 6yitnua V=const; dV=0
OyAraHAUruaan

dQ,=dU 6ynanm. (1L.11)

Hemak, H30XOPIIK Xapa€Hnapaa peakUHMAHUHT MCCHUKJINK
3 PeKTH HUKH SHEPrUAHMHI y3rapuiumra teHr. U — TyauK
Gynkuns 0ynraHanrnaaH; Oy xonna Q, xaM TYIHK GYHKUMS -
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AHP, ABLHHA H30XOPHK XapaéHnapiaa MCCUKIAUK 3PPEKTUHHHT
KMIMaTH XapaéHHHUHI Oopuil inynura OOFAKK 3IMac.

0) uzobapux (P=const) xapaéHoarn MCCHKAUK 3ddekTH
QP (11.12) Teurnama Oy¥Hivya HHTErpasnaHca:

Qp=(U,— U)+P(V,—V,)=(U,+ PV,)—(U,+ PV,)

arap H=U+PV ne6 niuopanaHca, yHaa (H — sHTanbnus ae-
Hunaau):

Qp=H,—H =AH 6ynann. (11.12)

U, P, V — xonat ¢yHkunsacy o6ynravuaurnaad AA — xam
X0NaT PyHKUHACH — IHEPrud yayamuaup. Y CHCTEMaHHUHT
HUYKH 3Heprusicu omnaH Xaxmui sHeprusa (PV) nap WuUFUH-
JUCH 6Ynnb, y CHCTEMAHHHT TYIMK SHEPrUsiCH XHCOOIaHaaH.
H — n306apHukK XxapaéHaa CUCTeMa SHEprusa 3aXxMpacHHH Y3ra-
PHILIKWHU XapaKTepaanaH.

H306apuk xapaénna uccHKIuK 3dpdektn (Qp) cucrema
3HTAILIMTHUACHHHUHT Y3rapHiuunra TeHr. M30xopuk wapountaa 60o-
panMraH Xapa€éHnapaa CHCTEeMaHHHI 3HEprus 3axupacH (3a-
MAaC)HUHT Y3rapvilii HYKHU IHEPrUsiHHHr Y3rapuiuura (AD),
HM300apHK paBHilAa 6OpaaHraH XapaeHaapaa SHTATbNIUAHUHT
Yarapuiuura (AH) TeHr

H=U+PV (11.13)
Ba
AH=AU+PAV (11.14)
Haean rasnap yuys, PAV=nRT GyaraHauruaas:
AH=AU+AnRAT (11.15)

AN — MONb Jap COHH (peakuHst HaTHXACHAA ?3rapa.nu — pe-
aKUMs HAaTHMXACHIa MOJb COHNAPHHMUHI KYMaWHIIK €KH Ka-
MaiHuIKura Kapab mycbat éxu MmaHdpuit 6yaniLy MYMKHH).

A":(z")..m-m — (Zn),,,

Arap cuctema v 6axapca, dH>dU 6ynann, arap cucre-
Ma ycTuaaH uil 6axapuiaca d H<dU 6ynaaun Ba uin 6axapun-
maca dH=dU 6ynann. dH=dU+AnRT na AsQO 6ynniu Mym-
KHH, WyHra kypa dHsdU 6ynann. MacanaH:

a) peakuLMs HaTHXacHaa MoJieKyjaanap COHM y3rapMaraH
peakunstapaa H,+1,=2HI na An=0 ra teur, aemak, dH=dU

6) Monexynanapnunr AUCCOLUHANIAHUII peaKlUusNapuraa:
PClI=CL+PCl,, N,O,=2NO, kabu peakuuanapaa An>0, ne-
mak, dH>dU.
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8) 3H,+N,=2NH,, 250,+0,=250, xabu peakuusnapna
AH<0 (Mambuﬁ Knumar)ra TCHI‘ nemax Oy xun peakums-
JlapAa CHCTEMA YCTHIAH Uil 6a>xapwla.uu Iynra xypa, AH<dU
oynanu.

CTAHAOAPT NCCUK/TNK IDDEKTNAPH

CraHaapt UCCHKAMK 3¢ deKTapy MYKH 3HEpPrHs Ba 3H-
TATbMUSHUHI MYTJAK KMIMaTHHM Yiyall Ba Xxucobsiaiu MyM-
KHH 3MacJAMIuHH Ba Wy cababaaH ¢akar yjapHU MablyM Xa-
paéHaarn Y3rapyMuivHWA yayawl Ba XxHcoOnaaul MyMKHHIHWTH
1okopuaa 6aéx atunamn. Opataa Oy ysmpnm MabJIyM TEMNepa-
Typana, YJIapHHHr MyTtaax T=0 kuiimMaTura Hucbaran (U —
U, ékn T=298,16°K(25°C) xuitmaTnra HucbataH (U m)
xucoﬁnauamd O.uama 7=298,16°K — HucbOaTaH ysrapnum
OJIXHAAM.

Typan TepMOKHMMEBHIT XHCOONAp YUYH TYpAHM HCCHKJIMK
3¢ ¢exTaapu OMp XxMa WAPOUTra MOCNAHFAH OYIMIUKM Kepak
(298,2°K, 25°C Ba P=| aTm aHa wyHaaii 11apouT cudaTtuaa
Kabyn kuauHraH). by wapouraaru mceuxkaunk sgpdekrnapH
(MUKH DHEpPrus, SHTaNbNUA) cmandapm uccukaux 3¢ggexmaa-
pu penunaau, AH 298 Ba AU 298 xypuHuiumaa Gepwnany
xamaa 1 Moab T03a Moadara HucbaraH xucobaaHras 6ynanm.
by xuhiMatnap 6ab3n Moananap yuyH MabiyMOTHOMalapna
6epunraH. Arap MablyMOTHOMA XaABA/LIapUIa KeEPaK/In Mab-
NYMOT Oyamaca, ylapHHU Typau ycyoiap 6wian Typiyd aHUK-
nuxna xuco6s1a0 Tonui MyYMKHH.

FECC KOHYHM

llecc KOHYHHM TEPMOKMMEHMHT aCOCHI KOHYHH OYVIn0, uc-
cuknukK 3PpdekTnapuuudr (AU, AH) TVUK PYHKUUAAUAHN-
rMra acocCJjlIaHTaH.

I'ecc KOHYHMHH KyHHaaryv4ya Tabpudnail MyMKHH: KUMé-
BULl PeaKUUANAPHURS NYDFYH XaXCM 8a mypryH bocumoazu uc-
CUKAUK 3¢ghexmu cucmemarure 60WNanFuUY 8a oXupzu xoaamu-
2a borauk 6yaub, xcapaénnune b6opuw lyauea, KaHoau opasuk
b6ockuvnap opkaau bopeanauzuea 6OFIUK IMAC.

1-mucoa. CO, ra3n C, O, naH ukku iyn 6unan (11.3-pacm):
6eBocHTa Ba CO’ OPKaH xocml 6yanwn MyMKuH. I'ecc KOHY-
Hura mysoduk, AH =AH,+AH,, xakukatan xam:

a) C+0,=CO,—AH,
6) C+'/,0,=CO,—AH,
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1.4-pacm. Cysuuitr xocu 6¥naunwit.
6—940 81
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B) CO+!/,0,=CO,—AH,

6 Ba ¢ TeHrn1aManap anreOpavk Kyuinica, a TeHrjiama Ke-
nu6 umkamu. demak, AH =AH,+AH, 6ynaau. Taxpubana
AH =393,100 kK/Monb (—94,0 kkan/mons), AH,=—1,11-10

K)K/Monb( —26,6 kkan/monb), AH,=282-10? K)K/Monb (—67,6
KKaj1/MOJIb) ra TEHr.

2-mucon. H,, O, apanammacu (6olaHFUY XONaT) H,O
OYFMHH MKKH xu.n uyn ounaH xocun Kuwauw MyMkuH (11 4-
pacm).

a — TYFpUIaH-TYFpU OeBocHTa OYF XOCHJI KU Ba 6 —
OJ/LAMH CYB Ba 6 — CYBHHMHI OyF1aHMuwiM opKanu. byHna xam
AH =AH,+AH,.

5-m|con );meponnu €nn6 CO, HH XoCHN KMIHWH. 'pa-
dur Ba onMoc EHHO OHp XHA Mozma — CO, XOCHJI KHNaaH.
CucreMa MKKH OOLUIAaHFHY XONMAaTAAH 6141'ra OXHMPIH XoJaTra
xenaan (I1.5-pacm). C (rpadput) — C (onmoc)+AH,, 6y uc-
cUKIHUK 3P PekTHH GeBocHTA Ynyall MyMKHH 3Mac. ['ecc KOHY-
HKHAaH ponnananub, rpadpuTHH ONMOCTra YTHLUINAATH HCCHK-
nuK 3¢pdexTHn AH, xucobnaw MyMKHH.

AH=AH,t+AH,
AH,=AH —AH,=—2,058-10*—(—3,955-10%)=1,897 xXK/monb
AH=AH —AH,=—93,997—(—9%4,450)=0,453 kxan/Monb

AH, — rpaduthn, AH, — onmocHuHr CO, XOCHI KHIHIL

uccmqu 3¢ dexTH.
AH, — rpapuTHH onMocra YTHII MCCHKIMK 3¢pdexTn (6y
epaa: — 3,955-10® rpadMTHHHT €HUIL HCCHKJIHTH, 2,058-108
00, OJIMOCHHMHI €HHIL UCCHKJTH -

‘) rH).

. Ulynnaft kunubd, rpa-
GUTHHUHT onMocra YTHULIH
HCCHUKJUKHHUHT IOTHIHLIH
6unaH 6opanuraH XapaéH-
IMD.

I'ecc KOHYHUAaH ¢oii-
JajaHud, UCCUKAMK 3)-
dexTH HOMaBAYM OVaran
éKM yayawl KMHMH O6yaraH

XapaeHJIAPHUHI HCCHKJIMK
anmoc ak, TPACHT aPpdexTHHH XHCc061a6 TO-
11.5-pacm. YracpoaHrHr oxcuarauuwu. [MHALL MYMKHH.
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UCCUNKJ/INK CUFUMMH

Uccuknuk curmmu Hecenknuk a¢gpdextn 6unan 6up Katop-
Ja KMMEBUMN XApAEHIADHH XapPaKaT/JIaHTHPYBYH KATTUTHKIUP.
bup 6upaux smaccadan ubopam cucmemarune memnepamypacu-
Hu 6up epadycea outupuwt yuyn capg 6y12aH uccuKauk MuKdopu-
2a UCCUKAUK CUFuUMU AEWHNANH. ¢ — COJIMILUTHUPMA HCCHKJIHK
curuMu | Kr €ku | r mornanmn, C — 6up Moab moananu, C, -
— TYPFYH Xaxmaa OuMp MoJb MOMAAHHHT, C — TYPFYH 60-
cuMaa | MOJIb MOANAa TEMIEpPATYPACHHMU 6up rpaaycra McH-
THIL Y4YH Talad KUAMHraH Mccuk Mukaopu (K exku Kai).

Hentniu xapaéHu TyprFyH Xaxmaa onub OopunraHaa,
601 KOHYHHHUHT aCOCHi1 TEHI/IaMacura MyBopHK;:

0Q=dU+PdV, V=const, dV=0 6ynranna dQ=dU

Hdemak, cuctemara 6epuarad UCCUKAUK PakKaTrHHa CHCTEMaA-
HHHT WYKU SHEPTHACHHH ownpuiura capd 6ynaau. Mcutmw
TYpFyYH 6ocumaa oaud bopuiaraHaa 3ca MCCHKIAUK CHCTECMaA-
HUHT HUYKU 3HEPrUSICMHHY OLUMPHUIUAAH TAWIKAPKW Ul Oaxa-
puviwra xam cap¢p 6ynaam. Lllynra kxypa, C,>C, 6ynanu.
KaTTHuK Ba CYIOK Xo/naru MoJu1anapaa, TeMnepaTypa j’f:sra-
pviuy OMNaH yNapHHHT XaXMM KaM y3rapaai. U.lyura Kypa,
C,, C ypracuaaru ¢apk kam 6ynaau. LllyHra kypa, Mmonaa-
napmmr Oy xonatnapuna, takpnonin xucobnapama C,; C,
ypracuaard ¢apkKHH xucoodra onmaca xaM 6ynaau. J]exun MO,Il-
AANAapHHUHT ra3 xonatuaa 6y ¢papkHu 3bTHOOpra onunil Kepak.
Haean raznap yuyn (l1.15, 1.16) Tenrnamanan

H=U+PV=U+RT
teHrnamMacHHu T 6yitnua anddepenumrannanca:

(5%#), = (3%). + ®

U=CdT, dH=C dT, dT=CdT 6ynrannnan (11.16)

OyHIRaH: (%%),, =Cy, (%)C =C,

P
by kuiiMaTaapHi IOKOpHIaaru TeHrjlaMara Kynusca:

C=C,+RBa C—C~R (11.17)
HUnean raznap yuyH:

C —C,=R=8,314 X/moav'rpan (1,987 xan/Mons - rpan)
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Pean rasnap yuyH Oy ¢apk R — kuiimatuaaH 6up 03rmHa
KYNpOK, 6ynanu, NeKHH HOaHHK xucobapaa 6yHu spTHOOpra
oJiMaca xam 6ynanu.

{) YPTAYA BA YMH NCCHUK/INK CUFUMK 7/
/

YpTaua Ba YNH HCCHKJIMK CHFMMH TeMmnepaTypara GOFMK.
Kanpait 6ynmMacud 6upop MommaHu, macanal, 10 mgan 11°C
raya ékd 100 nan 101°C raya McUTHILLI VUYH TYPIU MUKIOpAA
HCCUKJIHK Kepak Oynaau. LyHra Kypa, UMH Ba ypTaya HCCHK-
JINK CUFUMU TYLUYHYaJapH KHPHTHIITAH.

Monna T, naH 7, raua ucuTwiranaa capgnaHraH UCCHK-
JIUK MHKIIOpHHHHI‘ iQ) TEMMepaTypaHUHT y3rapuiuura HucC-
OaTH ypmaua uccuxauk curumu (c) oneHnnann. Ypraua MCCHK-
JILK CUFHMHMH:

Q . Qv du
¢ =Ty O =TTy = Ty (11.18)
Cp= —ls = — Al .19
P= T -Tp) =~ mT;-T;) @ TeHr (L.19)

m — MOJAaHHUHI MaccacH; n — MOJIb COHH
Ba Q=mA(T,—T)); Q=nCAT,—T)); Qp=nCp(T,—T))

Hemak, T,—T, YerapacKaa HCCHKJIHK CHFMMH TeMMepaTy-
para O0FAHUK 6ynmacnan ypraua C, C,, Cp KmmaTra 3ra.

CHUcTeMaHUHT TEMNEpaTypacHHH YEKCH3 KaM y3rapTUpHu-
wu (d7) yuyH Kepak O6yn1aanraH UCCHKINK MUKAOPHHHUHT LYy
TeMriepaTypa MHKIOPHUTa HUCOATH wuH (XaKukuil) uccuKauK cu-
rumu (C, C,, Cp) aerinnanu, AbHHU:

~ _ dQ . _19dQv | . _|4Qp
C=sar: G -[77'4],,’ Cp = ‘dT'L
Ba dQ=mCdT, dQ =nCdT, dQp=nCpdT,
T T T
Q=m[CdT; Q,=n[C,dT; Qp=n[CpdT (11.20)
]

keau6 unkagu. (I11.19) Ba (11.20) reHrnamanapun 6up-oupu-
ra TeHrnawTHpub, Kyliuaaru TeHIrmaMaHu oaaMm3:

T
& (T,—T)=[caT
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2 TI

: L7
GyHaaH: c='T'_!|CdT (11.21)

Ba ¢ = [c—(T; - T)|kenn6 unkann. (11.22)

by TeHrnamasiap ypraua Ba YMH HCCUKJHK CHFUMAApH opa-
cuaary 6oFnaHnHK vdoaanaiian. Ynapaan poinanauud, ¢

NaH e HY Ba, aKCHHYA, ¢ NaH e HU Xxucobnab yukapuw Mym-
KuH. Tenrnama (11.20) naux

dQ=mcdT; dQ =dU=nCdT; dQp=dU=nCpdT
€KM HHTEerpan KypvHHLLIA:

n Lp) N
Q=m CdT; Q, = n[C,dT; Qp = n[CpdT
7 Iy

i 7

by TeHrnamanapaaH KYpaMH3KH, UCCHKJIHUK CHFUMH OU-
JlaH TeMnepatypa opacuiaaru OOFJaHHUIHHK €4yHll YYYH YHH
MCCUKJ/IMK CHFMMHHHHI TeMnepatypa 6wnaH y3rapvilli Mab-
aym 6yanwu kepak. Onataa, 6y 60FIaHMIL KYN XaLIH IMITH-
PHK dopmyna KYpHHHILKAA Oepuaaan:

c=a+bT+dT¥+...
¢ =a,+b T+d, T+... (11.23)

Kyn Mmoananap yuyH a, b, ...JapHHUHT KUHIMATH MaBIyMOT-
HoMaulap Xalasanuaa 6epunras.

FA3 BA KATTUK MOADANAPHUHI NCCUKNTUK CUFUMM

McCHKIHK CHFUMHHHHT TeMnepatypara OOFIHK/JIUIHHH
MAeas] rasjlap Ba KpUCTa1 MOLNANAp YUYYH, MOJEKYJIsIp-KHK-
HETHMK Ba KBAHT MEXaHWKA Ha3apusiapH €épaamuaa 6ab3u OMp
TaxMHHAapra Wyn Kyiran xoana I'lnank, 9HwreitH, Jlebait
TOMOHMAAH Ha3apuit xucobnaiu ycynu uHinad yukunraH (Oy
OOF1aHHIL TEHIJIAaMa1ap OPKAJIM TaCBHUpJAAHALH).

Knaccuk Monekyasip-KHHeTHK Hazapusara MyBoduk | Mosb
HIAEAN ra3 yuyH ypraya uirapujama xapakaT KHHETHK 3Hep-
rusicu Eu:

E,=-3RT (11.24)

R — yHuBepcan ra3 noumuiicu, T — abconioT teMnepary-
pa, £ — dakat temnepartypara O0rFauK (D0CKHM, XaXxM Ba ra3-
NapHHUHr TabnaTHra 6orauk 3Mac). Mccukink cCuFuMu:
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C = (—‘%ﬁ’-‘-) = _-% . R = const (I11.25)

L 4

ATOM €KH MoJIeKy1ara 6epuaraH HCCUKJIHK YJAPHUHT Typau
XHJ1 XapakKaTJlaprUHH, SbHU WArapwiama, ainaaHma sa teOpaHma
XapaKaT/apuHK KydyanTHpuiura capgaaHanm:

C,=Cut+Ca+Cm

Cu, Ca, Cm — wy xun Xapakariaap 6unaH OOFAHUK MCCHUK-
JIUK CUFMUMJIApU. DJIEKTPOHHHUHI XasiXOHNanuwura capdaa-
HAAWTaH HMCCHUKJWUKHHM TALUKHUI ITYBYHM HMCCHKJIUK CHFUMHU
(11.25) na 3bvTHOOpra onuHraHu mnyk, Oy xoauca gakar xyna
IOKOpHY TeMnepaTrypala coaup 6ynaau.

MonekyaavnHr Mmypakkab xapakatu oup-oupmn Ounax 60r-
JJAHMAaraH MyCTaKHa xapakaraapra OynuHuiuy MyMKuH. MaHa
IWYyHAAit MYCTaKHJI XapakKatjap COHUra 3pKuH xapakam odapa-
wcacu nevunaav. MacanaH, varapunama xapakar oup-6upura
THK OVJIraH 3 ta KoopaHHaTa yKJiapy 6yiinua aXXpaivilii MyM-
KHUH. JleMak, warapuiaMa Xxapakar 3 Ta 3pKHHJINK Rapa)xacura
ara. bup aromnu Monekymranap dakar narapuaaMa xapakarra
Ira OyAraHAMruaaH yJIapHMHT 3PDKHHJIMK AApaXxacH 3 ra TeHTr,
aTOMHHUHT ¥3 VKM aTpoduaa aitNaHHLIM Xyda XaM KaM 3Hep-
rusa tTanab KuaraHuaaHd, y xucodra onuHManam.

Kyn atoMnu MonaeKkynaiapaa WirapuiaaMa xapakat 6unaH
Oup KaTtopaa ailjlaHMa XapakaT XaM MaBXyld. AiJlaHMa Xapa-
KaTHY XaMm OMp-6upura Tk 3 Ta KoopanHara ykjaapu 0yitnad
axpaTviws MyMKrH. lllyHra kypa, 6up yn3uk 6yiinad xoinaii-
MaraH Kyn aToMJil MoJiekyaanap 6 Ta 3pKHHAMK JapaXxacura
3ra 6yauwy kepak. JlekuH Oup 4u3uk Oyinad xornaiuraH
Kyl aTOMJIN MOJIEKyAaaa aTOMAAPHHU OupaaluTupraH VK aTpo-
dunna ainaHnwn XKyaa kKam 3Heprusa Tanabd KuaraHuiaaH y
xucobra onuumanan. lyuaain kuaub, 6y xunaaru Monekyna
5 Ta 3pKHHJHK Aapaxacura 3ra.

a3 3appavanapMHUHr (aToM, MOJIEKYJIa) TYXTOBCHU3 Xao-
THK (TapTHOCH3) TYKHAWIHIUMK HATHXACHAA, YIAPHHUHT 3HEp-
rusicu 6apaBap ouiaau, uty cabadnar MoaeKynsap-KHHETHK Ha-
3apusira MyBOKK, cucmemaea bepunrzan 3nep2ul XapaKkamHuHe
mypuza Kapamacoan, XapaxkamHutie IpKUHAUK dapaxcasapu 6yiu-
ua Gup mexkuc maKcusmianaou.

(11.25) TeHrnamsma Ba HEPrusHUHI 3PKHHAHK AapaXaiapH
OViinua TeKUC TaKkCHMIaHH LW NPUHUKONATA AcocaH, 6i1p Monb

razga OMTTAa 3PKHHAYMK Aapa)kacura %R% = -5— R uccuKIUK

CUFUMH TYFPH Kenaau.
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l_llyHnaﬁ KMAKHO, OMp um3ukK OVitnab xoinawumaraH Kyn
aTOMJIM MoOJeKyaanap Y4yH MONAP HCCHKJIUK CHUFHMMU:

C, =6-1R+C; =3R+C, raTenr.

By epna: C,— MCCHKAMK CHFMMHHHHT MOJIEKY/IalarH aTOM-
JJADHUHT TeﬁpaHMa XapakaTtu OuinaH GOFNaHraH yayUIH.
TYrpyn un3nk O6yiinad xonnawiraH MoJieKyjanap yJyyH:

=%R+C_

Monekynanar¥ aToOMAapHUHT TeOpaHMa XapakKaTura MaH-
Cy0 3HEeprus 3pKHHIKK Aapaxanapy 0yiinua TeHr TaKkCUMJa-
HULI MPHHUMNKWra 3Mac, 0aJKH KBAHT MEXaHWKa KOHYHHra
OyHcyHanu. Crmmr KUWMATHHHY KBAHT MEXaHHWKa acocuna
DiiHWITEHH XHcobnad TonraH:

: (c%—l)

8 = —- — XapaKTePHCTHK TeMilepaTypa, v — aiiHH Teb-

paHMa 3PKMHJIHK Japaxacura MaHcy0 TeOpaHMIU YaCTOTACH;
R

h — IaaHk noummuiicu; k — BonbumaH moumuiicu;, kK = Ng »
N, —ABoraapo coHi; m — te6paHmMa 3pKHH XapakaTiap COHH;
n — MOJIeKyJanaru aTomMjaap cCoHd. bup un3unk 6yinabd KO-
JaliMaraH Mojaekyaanap yuyH:

m = 3n—6.
bup un3uk 6yinad xoinawran Monekynanap yuyH:
= 3n-S.

Monexynana xap Kaicu teOpaHMa XapakaT Y3MHHWHT 3p-
KMHJIMK Japaxacura MaHcyd 6ynub, v CeKTpOCKOMUK yCY/
6unan Tonunaau, 6yHra MaHCcy® O 3ca MawyMOTHOMaiapaa
6epinanu.

HOkopuaa 6a€H 3THAraHNapra acocnaHmb, UCCHUKIKK CH-
FUMHUHH XUCc061a0 YHKApHLI MYMKHH.

MabnyMku, Jionour — Iltu Kkonaacura MyBoQHK, I0KOPH
TeMrnepatypana 6Mp aTOMIH KPUCTAT KATTHK MONIATAPHHHT
TYPFYH XaXMIaru atoM HCCHKJIMK CHFUMH TaxMHHaH 25,2
KX-rp/Monb=(6 kan/rpaa'mMons) Ba Temmneparypa abcosior
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HOJMra AIKMHJIAWraHaa Honabra TeHr, ik T — 0, C— 0
IUP-

IUHWTEHHHHUHI KATTHK MOAAanapra TaluiykKJiH TeHrna-
MacHaaH OyHH fAXIUH TYIIYHHLWI MYMKHH. by TeHrnama 6yfinya

XaKHKaTaH XaM TeMmneparypa oMLK 6unad -% — (0 siKMHna-

waav Ba Aemak, C_—0 axunnawany. FOkopuna keatupuaraH
C,=3R+C, TeHrnamara MyBodukK 3R—U, sbHK 6 KKai/rpai.
MOIb ra mgmmamanu AKCHHYa, TeMIlepaTypa NacamraH capu

% — o Ba C,—0 6ynann.

DiHIITERH ApaTraH KATTHK MOMANIAPHHUHI UCCHKJIMK CH-
FUMH Ha3apusacu KernHyanuk Jebait TOMOHMAAH PUBOXIAH-
TUPHIIAH.

ATOMJIH KPHCTANNAapHHHI HCCHKAMK CHFMMHHH [ebah
TeHrnaMacuaaH ¢ponganaHiHb xHcobnail MyMKHUH. DHHLITE’H
TeHrnaMacH aCOCHAA KPUCTA/L Moadanap yuyyH xucodnab to-
NUATaH UCCHUKJIUK CHFUMHHHMHT NacT TeMneparypagaru Kui-
MaTH Taxpubana TonuaraH KuitMaraaH 6up 03 papkK KWIAH.
By xkamunnuk [ebait TOMOHHAAH HYKOTUAAU. BUD 6YFMHIOaru
aToM TeOpaHMLU KYyWIHH O6YFHHAArM atoM TeOpaHUILMra Tab-
CHp KMJalH, WyHra kypa, [e6ait dyHkIusacH KaTTUK Moaaa-
oa Xap Xxun Kuimarra ara 6ynaraH (v=0 — v=oco) TebpaHuw
yacToTacu OYAHWKY MyYMKHH €0, HCCUKIHUK CHFHMHUHHU TCM-
neparypara Kapab y3rapuuiMH4 TaCBHPAOBYH aH4Ya MypaKkab
TeHr1aMaHyu bepau.

C,=C,(X); X=4%.

bynaa 6=hvm/K — MabnayM KaTTHK MOAJAHHHT XapaKTe-
pncmx TeMIepaTypacH.
C,(X) Hebait dyHKuuscu 6yanbd, MablyMOTHOMasapaa
X=60 7 T HUHT Typnu Temneparypajaru Kuiinatu 6epunran.

KUPXITO® KOHYHM

Peakuus onnd 6opunacrraH Temnepartypa yarapuiuu 6m-
JlaH UCCHKAWK 3D deXKTHHUHT KHHMATH XaM y3rapaau, sibHH
AH=¢(T’). by KOHYH Wy y3rapyliH{d MHKUOPHUH XHXATHAAH

nanaam. MacanaH, yarapmac 6ocuMaa KyituMaoarm peak-
uus 6opaérraH 6YNCHH:

aA+bB+ ... =d+gG+ ...

a, b, d, g— crexuomerpuk Koxpduumnentnap. by peakuusiaa
FIHTAUIbMUAHUHT V3rapyiuu:
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AH=XAH __—IAH  =(dHD+gHG)...—(aH +bH+..) (11.26)

oynanu. AH=¢(T) ndonacuuu Tonuil yyyH TeHrnama T Oyiinya
anddepeHurannaHanu:

DL = (d Af1P + g BHC) - (a DfE- + 6 402
MabvayMkHu:
Co=(4F)p
Hemak: |
4o =(dCp, D+gCG, G+..)—
—(aCp, A+6Cp, b+...)=ACp Gynann.

by epna: ACp — MaxcynoTiap MCCHUKJIMK CHFMMHHHMHT HH-
FUHANCH OMnaH nacTnabKy MOAnaIaPHUHT HCCUKJAHK CUFUMH
HWHFMHAUCH dapki.

4% =ACpdT:
Ba
T,
AH = AHi + fAdeT (11.27)
P |
T
AH=aH,+ | ACpdT (11.28)

OyHaa, AH,, AH, J1ap T, Ba T, nary 3HTaJbNHUA Y3rapuuUIapH.
Arap xnmeauu )KapaeH usoxopux wapoutaa 6yaca: AU,=

=AU+ fAC dT Ba ymymaH,

Q,=Q,+ ZAC,,dT (11.29)

by Kupxzogh xkonynu meneaamacudup.

(11.12) Ba (I1.13) TeHrnamMasapHH eyHill YYYH HCCHKAHUK
CHFUMNAPpUHHUHT TeMmnepatypara OOFAKKJIHIKM MabayMm OVIM-
UK Kepak.

Kartra anuknuk 3apyp 6yamaranna 6y MHTErpaJHHu TaKkpu-
Onit eunt MymxuH. bupunuu taxmunna ACp=0 pe6 kabyn
KK MYMKHH, ibHH JacTaabky Moaaanap HCCHKAUK CHFHU-
MHUHMHI HAUFUHAMCH MaXCYJOTAAP MCCHKJAUK CHFUMUHHHI
WHMFUHAUCHIA TEHT, ned TaxMHUH KWIMHraHaa:
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AH,=AH 6ynanu. (I11.30¢

HkknHun TaxmuHra kjpa, ACp = const 1e6 onvHanu, AbHH
HCCHKJ/IMK CHFMMH Temneparypara OOF/IHK XoJJa y3rapMan-
oM, geAnnany. by TaxMuH 6UpHHYHY TaXMUHra HUCOATaH KaM-
pOK HOAHHKIHMKKa 0NUO kenanu. by epaa ACp HH TYPFYH COH
cudarrnaa Kabyn KMIHHHUIUM MYMKHH:

AH=AH +ACp(T,—T). (IL.31)

Tepmoxnumesuit xucobotnapaa Tl narn AH, ypHuaa ctaH-

AapT kuimartaap AH°,, onuHanu:

T
AH=AH" + 2{3 ACpdT (11.32)

AH 3ca T — TeMneparypaaaryt 3HTAILMHAHUHT Y3rapHiLH.

298“(LAH°293) Maxcynormiap — (ZAM,,) nactaabku Mox-
nanap. Arap aHMK xHcoOaaiu kepak 6yncaACp=¢(T) Hu 3bTH-
bopra osuul Kepak. Mawvaymotnapaan (11.25) reHrnamanaru
a, b xkuiMatTIapuHt onub HHTErpan MHFUNAAH.

Peakuusna MILTHPOK 3Ta€TraH MOMIANADHUHT AP, Kuit-
MaTHHH Ba ACp = @(T) OOFAAHULIHUHI SMMNEPHK TECHI1aMa-
cunaru (11.28) a, b, d... napHUHr KHHAMaTHHU (MabJYMOTHO-
MalapaaH) TONHG HHTErpaiiaHaau.

UCCHNKJTUK SODDEKTHN TYPNIAPH

KitméBnit peakumanap yuyH yu Xuia UCCHKINK 3¢h¢eKTH
ndonacu Oop: a) peakuus UCCHKAUrH, 0) MONEKYJAHHHT
XOCHA OYIHIL MCCUKAUTHU, B) €HUIN UCCHIJTUTH.

Peaxyua uccuxaux abdbextn — (AHp) — masaym peaxkyusa-
da axcpanzan (€ romus2aH) uccuKAUK, MACanaH,

SO,(r)+H,0(c)=H,SO,(c)—(AHp)
2 — ra3, ¢ — CYIOKJIHK, ¥ — KATTHK XONnaraap.

MONEKYJTAHUHI XOCWUAN BYNUIL UCCUKJTUK IODEKTH

(AH ) — 1 mMoab Mosekyna oanMil MoaAalapAaH XOCHI
6ynr‘auna aXpanraH (€K IOTHATAH) HCCUKIHUK. MacanaH,

H,+8§+20,=H,S0,—AH

<lﬂs+30 0 —AH, !
«%’o =H,0—aH,
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AH,, AH,, AH, — cyabpaT Kkncaora, ontuHryrypt (IV)-ok-

cua, Ba H,O HMHI xocHa OYyauil UCCHKAUK 3¢ddexTH.

Om:um monaa monekyna (H,, O,, N, Ba xoka3o)napHHHHT
xocun oOynuu 3¢pdpekTH Hoara TeHT ne6 K,aﬁy.n KuauHrai. On-
AWt Moaaa ctaHaapt wapoutaa (7=293°K; P=1 aTm) Oapka-
pOp arperart xoJaTia OJHHalM.

Huw uccukaueu (AH) — 1 Monb mMoana Tyna €HraHaa .

(IOKOpHU OKCHANAp XOCHA KWIMIL OMiaH) axpairaH HCCHK-
aukKaup. Macanas,

C,H,OH+30,=2C0O,+3H,0—AH,

Peakyuanune uccukaux ggexmunu (AH ) — Kuaésuu pe-
axkuyuaaapoa axcpaaean (éxu lomuazar) UCCUKMUKHU 8a ymyman,
mypau dcapaéniap — puuwt, 6yFianuut, Kpucmaaravuiu 8a XoKa-
304aPHUHE UCCUKAUK IPekmunu MABAYM MAbIyMOTAap aco-
cuna l'ecc koHynura MyBodHuk xucobnab Tonuiu MyMKHH.

ba€éH 3TuaraH MCCHKAHMK 3¢pekTnapy opacuaa peakuus-
HUHI UCCHMKAHUK 3hdeKTH amanuil axamuaTra sraaup. Exnuuw
MCCHKJIMIM 3Ca EKIUTFI Moaaanap (HedhTb MaxcynoTrapHi, KYMUp
Ba XOKa30) YUYyH axaMUSITIMAUP. MawiyMKH peakuusanap COHM
MabJIyM Mopganapra HucbaraH 6up Heua 6op kyn. Macanan, H
Ba C ¥3apo Xyda Kyn OMpUMKMa XOCUJI KHWAHUIUMHM OMIACH3.
LLiyHra kypa, xaMMa pcakUHUSNAPHUHT HCCHKIHK 3bdeKTHHH
MAaBJYMOTHOMAIAPAA KEATUPHLI XYNA KAaTTa XaXXKMHHU OJ1alH.
bab3u peakuUsTApHUHT HCCUKIUK IbeKTHHH TaxXpHbana aHHK
ynyail Xxyaa KHAMH €KH ynuaiwt MyMkuH 6yamanau. Llynra kypa,
PCAKUUAHUHT UCCUKAMK 3PPEeKTHHH MONEKYJIAHUHT XOCHI
OyAnIE MCCUKIUK 3DdekTH €KH EHNIL UCCUKIHMK 3ddeKkTha-
puaaH doitnanannb 'ecc KOHYHH acocHaa Xxucodnaw MyMKHH.
Kyn moananap yuyH MoOJeKYAaHMHI XOCHN Oyauul Ba €HMLU
UCCHKAUK 3DPEKTH KHITMATAAPH CTAHAAPT WIAPOUTAA MabAY-
MOTHOMa Xaasannapuiaa depuaraH.

SO,+H,0=H,SO, peakunacHHHHT NCCUKANK 3DdeKTHHH
XOCHUN 6ymuun HCCHKIIHI‘HL[aH doinanaHnb xucobnamauk:

$O,+H,0=H,S0,=AHp (a)
S+1,50,=SO,—AH, (6)
H,+0,50,=H,0—AH, (8)
H,+S+20,=H,SO,—AH, (r)

AH, AH,, AH, — xocHn 6§ HCCHKIUTH.
Al‘dp e — Tenr,la\lanau (6+8B) TcHrnamManapH alinpcak, a
TEHraMa KeaHnd YnKaaH, AeMak:
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AHp=AH,—(AH +AH),
ABHHA.

AH=ZAH

H, — xocun Gj’mmu uccu&nnmapu

" leMak, KUMEBHI peakUUsNAPHUHT UCCHUKIUK 3DPeKTH,
MaxCcynoTanap xocua Oyauul UCCHKIUKIAPDH HHUFHHAUCHOAH
AacTiiabKu MOAAATAPDHUHT XOCHJ OYIHIU HCCHKAHKNAPHHHHT
HMFUHAMCHHH aitMpHnO TALLWIAHIAHHUTA TEHT:

AHp=%(nAH,,),, —Z(nAH,). . (11.33)

nAH_,— MaxcynoT Ba AacTnabKH MOLAQUIAPHUHI CTEXHO-
METPHK Koaq)(buunemu Ba XOCWJI OYJIHIL HCCHKJIMKIIADH,

PeakumsiHMHT UCCUKINK 3P PEKTHHHU EHHUIL HCCHKITHK 3-
dekTHAaH XaM xuco61a0 YMKaApHLL MYMKHH:

AH =(Z, AHS), ,—(5, AHE)

Peakuusna MIITHPOK KWITaH MOMIANIADHUHT €HMLL UCCHK-
nuK 3¢ deKTnapu MawlyMOTHOMAaNapaaH OMHHAIM:

Maxc.

C,H+H,0=CHOH—AHp (a)
C,H,+30,=/2C0O,+2H,0—AH, (6)
H,0+0,=/—AH,=0 (B)
C,H,O0H+30,=2CO,+3H,0—AH, (r)

«6+6» peakUHUsaOaH «2» — peakLMs OJIMHCA «a» pPeaKlHsd Ke-
au6 yukanu. Jlemax:

AH =AH +O—AH,

Hemax, peakumMsiHUHr HCcCHKIHK 3ddexkTH, aactiabku
MOJ/IATAPHUHT €HUIL UCCHKJIHMTHAAH MAXCYNOTNAPHHUHT EHU L
HCCHUKAUKIapH ddubeKTiapyd HHFHHAMCHHY aHMPMACHTA TEHT:

AHP=Z(nA H),. —X( ”AH.-)“.-.;.;. (11.34)
Mucoun:
N,+3H,=2NH,—AHp ... (a)
N,+2,50,=N,O,—AH,... (6)
H,+1,50,=H,0—AH, ... (B)
2NH,;+20,=0,5N,0,—3—H,0—AH, (r)
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Hdemak,
AHP=(AHI+3AH2)——2AH3

Moaekyaanune xocun 6yauw 6a énuw uccuxkauauunu max -
pubuti xucobaad monuw. Arap Kepakju MOIAAHUHI XOCHN
Oynu UCCHKAHIY MABJIIYMOTHOMana 6epuirad 6ynmaca, yHU
OMp Heua xun ycyanapia Typauya aHUKJAKWKAA TAaKpHOMiA
xucobnad Tonuil MyMKHH.

[a3cuMOH (€xu OYyF XOnMaaru) OpraHMK MOAAAIAPHUHT
XOCUN OV HCCUKIUTHHUK OOF 3HEeprusaaapu opKalim Xxucoo-
naw MyMKHH. by ycyana, MKKH aToM yptacuaarv O0F 3Hepru-
sicu, mMacanaH, C—C, C=C, C=C, C—0, C—H Ba 6omika
OpraHy¥k Moaaatapaa oup xun KuiMmatTau aed ¢dapas KuamHa-
aHn. Ta3CHMMOH OpPraHUK MOMAATAPHHUHT XOCHJ OY/131LL 3HEepru-
SICUHHM KYMMIOArd TeHrj1amMa oyiuya xucobaall MyMKHH:

AH =(Zne) +n Qc +2‘,(ne)um1 (11.35)

AH_, — xocun OYauIL NCCUKAMTH, (ZnE) . (ZnE),
AACTNAbKK Ba MaxCyaoT TapKkuOuaaru Mamxyn 6omapmmr
ypraua aHeprusicu, n Q° . n — Monb yriepoa (rpa@uT)HUHT
cybaumauus HCCHKJITH, Mozmanapmmr TY3UAULIY 3bTHOOpPra
ONWHMaWAUraH Oy ycyn aHyarMHa HoaHWKaup. by ycyn 6unaH
anr@aTHK Ba apOMaTHK KapOOHBOAOPOANAPHHUHT XOCH OYIHIL
HCCUKJIMTMHU aHUKIAL MYMKHH.

Yxwaw mMoaaanap yu4yH, XOCHJ OVJIMIL HCCHKJIMIHHHU Ba
YyMyMaH, TEPMOAHWHAMHK KAaTTATIMKNAPHHU CONUIUTUPMA YCYA-
Aa xucodnaw MyMKHMH. UKKH KaTop yxiual Moplaiapaa Tep-
MOAWHAMHK KaTTUIMKIAp OMp Xunaa y3rapuiuu KoWaaciaaH
donaananunanan. Mucon trapukacuaa, 6epuinuit, KanblUMi,
CTPOHUMM, MarHui, 6GapuilIapHUHT XJ10pya Ba bpoMuILIapH-
HU onainuk. by ukku xaropaa xnopua Ba SpoMua XocH Oy MLl
HCCUKIUTH OUp Metann OpoMUAAAH HMKKUHYMU MeTan Opo-
MHjra Ba OUp MeTan xnopuaaaH MKKHHYM METaIN Xaopuara
yrraHaa Oup xun KMiiMartra yarapaau. voHu xocun 6¥anur uc-
CUKJIMTMHHHT Y3rapHIUM KyHuaaru teHrnama 6yitnua 6opaam:

AH,=aAH_+b

AH,, AH_ — 6pomun Ba x1opuara Mancy6. a, b — T¥rpu
COHAap (Taxpuﬁanan OAMHran HaTuxara kypa a=1,10; b=192).
HeMak, kepakiH OUPHKMaAHUHT XOCHA GYIunLU uccmqmnum
Wy TeHrnaMa acocuaa xucobnaiu MymxuH éxu rpadpuk (I1.6-
pacM ycyauaaH ¢oitnataHHI MyMKHH. Koopnunara.qapnnnr
abcuncca ykura AH ., HH Ba opaMHaTa yx,nra AH, Kyiwica,
Oy KatTannkiap 6up TYFPH YM3HKJA )Konnamanu.
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A H, (Me Bry) xX/monb

| J L J L L}
500 600 700 800 A H;(MeCl) xX /monb
I1.6-pacy. YXWaw MOAIATAPHIHT XOCHT G6¥MHI HCCHKJTHTH,

APNLU NCCUKITNK DPDEKTH

IpuLl UCCUKAHMK 3D DEKTH TYpiH IpHLL XKapa€HHAA CYIOK
moaaanap 6up-ObupHra apanauiranaa, KaTTuk Moaaa €KH ras-
Nap CYIOKJIWKAA S3PUraHaa, MablyM KOHUEHTPALUSAAAarH 3pHTMa
CYIONTHUPHATAHAA €KH KOHUEHTPALMANAHTAHAA HCCUKJIMK aX-
panaax €k oTHnanu. by xunnaru 3puin HCCHKINK 3D deKT-
napyu OeBOCHTa KajJlopHMeTpiapaa ynuaHaau €Ku xucobnab
TONMHNAAN. DpHIL Xapa€éHHU TYPFYH TeMnepaTypa Ba 6ocumaa
Oopanu, ned ¢dapas KuaAUHaLH.

Mabnym KORUEHTPALUMSIAArY IPUTMAHHU Y4 YCyJI OunaH Taii-
€pJiall MYMKHH: a) cod 3pyBuit Ba IpHTYBYMHHU MABIYM HHC-
barna apanawTupub, 6) cyronTHpuaraH 3puTMaHil KOHUEHTpP-
nabd — spHUTMara 3pyBuH KYiLHO, B) KOHUEHTPAAHTAH 3PUT-
MaHH CYIONTUPHUO 3puTMara 3puTyBuy Kywunb. by xapaénnap-
HHHT XaMMaCHMAa XaM MCCHKJIMK dXpananu €Kd otwnaau. by
UCCUKJIMKKA 3puw 3ggexmu neiinnaan. Kpuctamn (KatTHk)
MOAAA CYIOK 3PMTYBUMAATH 3pULI UCCUKIIUK 3bdekTHHH, Q
3pHLL XKAPAeHMAA COAHUP OYNanNraH UKKH XAPaEHHUHT UCCHK-
nuK 3¢dekTnapy HUFUHAKCH Aed TacaBBYpP KHAWLI MYMKMH:

Q=0Q,+Q, (11.36)

Q, — KpucTa1 naHxapaHu 6y3uil yyyH capdaaHrad 3Hep-
rus (nccmc.mm) Q, — 3pyBYH 6MAaH IPUTYBYHU PU3IUK-KU-
MEBUM TABCHUPAAHTAHAA aXpanraH HCCHKJTHK. by nccuxauk-
JJApHUHI HHUcOaTura Kapab 3puul XapaéHula KCCUKJINK ax-
pPANULLU EKM IOTHIHIUK MYMKMH. Kyn xonnapaa KaTTHK MoA-
nanap spuranga Q,>Q, 6§1anu Ba HCCHKHK IOTHIAANH — IPUT-
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Ma COBMHAM. Arap 3pMTYBYH CyB Oyjca Ba 3pyByYM CyB OMilaH
ruapataap xocun kuaca Q,>Q, 6ynuuiM MyMKHH Ba 3pHul
XapaeéHMAA UCCHKAMK aXxpaiaau.

by uccukauk (Q) cylonTHpHul €KM KOHLUEHTpAall OuiaH
y3rapnd, 6y xapaéHaa Q,>Q, Ba Q,>Q, 6¥aMIH MYMKHH.

Humezpana 3puw uccumux s¢ppexmu Q_ — 1 Moab 3pyBYH
MOAAa — 1 MOJIb TO32 3PUTYBYMAA 3pUD, M — KOHUEHTPAUK- -
AW 3PUTMA XOCHJI KHMJITaHAA aXpaIraH €KH IOTWITraH HCCHK-
JIMK MUKIODPHIAUD.

Q_ HMHr KHiMaTH | MONL MOAIA HEYa MOJIL 1 IPUTYBYUAA
3pUraHura GOFMK, SbHHU, MacanaH, 1 moas CuCl,- 2HJO TYp-
JI¥ MMKAOP/IATrH CyBa 3pHraHAa Q_HHHT KHHMaTH KyHuaaru-
4ya y3rapaau:

Q,=800—5023 75147 xxan

by 3Mnupuk TeHrnamagaH KypuHHO TypHbauku, 1 moab
CuCl,-2H,O rty3u 10 mone cysaa 3puraHoa, spHu n=10
Gynrau,ua 3 34-10° X (800 xan) nccukiuk otunaayu. Yexcus
Mumopnam n— cybaa 1,765-10* X (4223 xan) UCCHKIHK
axpanunb unkanu. bup Monb ty3 14 monp (n=14) cysaa 3pu-
raHaa UCCHKJIHK aXpanMaHau XaM, IOTUIMAHAHY XaM, AEeMakK,

" Opuiu xapaénu TypryH G6ocumaa Goprawamruaan (11.12)
TeHrnhamara MyBopuK: Q =AHm ra TeHr.

Katmuk Momxa.napHnHr HCCHKJIMK I0THIU OMnaH 6opanuraH

3pHL XapaeHU I1.7-pacMaa TacBUpNaHraH: 3pHTYBYH MHKIO-

A”m

11.7-pacx. pHul HCCHKTHTH.
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PHUHUHI y3rapyminra Kapabd (SbHM KaHOalh KOHUEHTpauuany
~ 3pMTMA XOcua Oynuiumra kapa®), MHTErpan 3pHMiul HCCHKIHK
3bPEeKTHHUNHT Y3rapuwuin AHm,, AHm,, AHm,... TacBMpnaHraH.

AH,— 6up Moab MOdAa 4EKCH3 KaTTa xaxwlaru 3PHUTYB-
yuaa 3pura|mam AH  — Gup Monb Moana TYHHHIAH 3pUTMA
xocun 6ynaamraH Mumopnaru 3PUTYBYHUAA SpUraHaard UH-
TErpajl 3pHili HCCHKITUK addexTnapuaup. AH, 6upnnun, AH,
OXHMPTH €KH TVIUK HHTErpan HCCHKJIUK 3¢¢el<'mapmmp Bup
MOJIb 3DYBYM MOJJIA 1 — MOJIb 3PUTYBUYMAA IpUraHla axpan-
raH (JIOTMAraH) UCCHUKJAHUK MUKAOPH (0ab3u Moamanap yyyH)
MablyMOTHOMA XalBajliapuiaa 6epunrax.

¢ KOHLIEHTPNIAL NAPLUIMAN 3PULL MCCUKNIMITK
[

OpUTMa KOHLEHTPAAHraHAa, SbHH YHra 3pyBYHM MOMIA
KYILWIraHaa KCCHKNK 3D PekTH xocun 6ynanu. bup mons 3pys-
YU MOO0Q, MABAYM KOHKEHMpPAauuanu »cyda kamma xaxcmoazu
Ipummaca 3pu2anda axcpanzan (€xu 1omuizan) UCCUKAUK KOH-
uenmpaqu napyuan éxu dughgpepenyuan 3puw uccuxauk ghgex-
mu (AH) neiinnanu. SputMa m, NaH m, raya KOHUEHTPAAH-
raHnam HCCHK/IHK 3¢¢ex'muuﬂr y3rapuum

AH =AHm,—AHm,=AH, ra Tenr.
YMyMaH:

oM, = (21 . (11.37)

by epna: n, — 3pyBYMHMHI Ba n, — 3PHTYBYHUHHUHT MOJb
MHKJIOPH.

Cyroamupuw napyuan 3puui uccuxkauzu 3pUTMaHH CYIONTH-
pHlll, AbHH MabAyM KOHUEHTPAUWSIM 3PUTMAra 3pMTyBYH
KYLIHL, CYIONTHPHIL XaM HCCHKIHUK 3PPEKTHHUHT Y3rapHilu
— MCCHKJIMK aXPpaltvluM €KH 10THAKMIKM OWnan 6opaan. Masays
KOHUeHMpauuaau 3pummaza 6up Moav 3pumyedu Kyuiuieanoa
axcpanzan (éKu romunean) UucCUKAUK CyloAmupuwiRy napyuan éxu
Ougpepenyuan uccuxaueu (AH) neiinnanan. I.7-pacmna AMP
Oup MONb 3pMraH Moana TYTTaH 3pUTMa YEKCH3 CYlOJITHpHJl-
raHAarH HCCUKINK 3PexTH KYpCaTHAraH. Arap OJIAUHIH 3PUT-
MAHWHI KOHIIEHTPAaUMACH m, ra TeHr 6yaca, 6y HCCHKIHK:

AH] =AH—AHm, ra Teur 6ynanu.
YMyMaH:
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_ [aaH,,
AH, —( an )M"2 (11.38)

AH,, AH_— ypTracuaa Kyhiuaarn OOFIaHUW MaBXyA:
AH =AH —nAH, (11.39)

[Ma3znap CyloxauKiaa 3pUraHaard 3puil UCCHKINK 3ddek-
THHH Oy Xapa€Haa coanp 6ynanuraH MKKH1 XapaéH HCCUKMHUK
3ddeKTNapUHUHT HHFUHIAKXCH Ned TacBUp/all MYMKHH:

Q=(+Q)+(+Q,)

Q, — ra3 cyioKI1MKaa 3pHTaHia CYIOKIHK XaXMHHHU 0nnb
rye cyrowlammu Oy xapaéHna MCCHK/IMK axpanai, Q, —
ras 3pyBYyu OMiaH QUMK KHMEBHH TAbCHPJIAHFAHAA aXpan-
raH MccUKIHK. lllyHra kypa, rasznap cyloxankKiaa 3pMraHaa
AOMMO HCCHKJIMK aXpaianu.

CyloK/IMK CYIOKJ/IMKA apaiialiraHna (3pMraHiaa) XxaM Mc-
cuKuK 3dpdexTu connp 6ynanu. bynaa CYIO/THPHIL xcapaeHu
6opaan, arap ynap Oup-OHpy 6MnaH ¢H3MK-KHMEBHI Tab-
CHp/IaHMaCa, 3PHLUI HUCCHKJIHIH CYIOATHPHIU HCCHKAMTHAAH
ubopar 6Vianm Ba onarna, Oy HCCHKJIMK XyAa KHYHK Oynaau.
Arapna ynap GM3HK-KUMEBUIA TabCHpPNAHCA €KHM SHIrH ¢Pa3a-
nap xocun 6ynca (MacanaH, YykKMa Tylica) 6y HCCHKJIHK Cy-
IOKJaHHII HCCHKJIHTHUIa KYLIHIaOK Ba 3pULI HCCUKJIUTHHUHT
KHMHMaTH ce3nnapiu napaxana oynanu.

7—940
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HBObB

TEPMOAVNHAMUKAHMHTI UKKUHYY BOLL KOHYHU

bupuHun Oowmt KOHyHra MyBoHUK TYPAH XapaéHjaapaa
3HEPrUAHMHr 6Mp TypH 6oliKa Typra ainaHWUIH, 3Heprud-
HHUHI CaK/IJaHMLI KOHYHM Yerapacuia 3KBHBAJICHTAMK KOHY-
HUra OYMCyHraH xonana coamp 6ynaau. JlekuH 6upuHumu 6o
KOHYHA2H ¢oraanaHud, MabayM XapaéHHUMHr aliHH Lapo-
MTAA cCOaMp OYnuwI-OyaMacauruuy Ba Oy XXapaéHHHMHI 1aBOM
3THIU YerapaCMHM OJauMHAaH aiTHO 6ynmainou. bUpHHuYHK
KOHYHra acocaH, ¢akat xapa€H coaup OynraH takaupaa,
3HEPrHAHMHI KAHCH TypH Ba KaHYacH OOLUKA TYp 3HEprus-
HUHI KaH4yacura awiaHULUKWHM anTa onaMu3, xonoc. Kume
KOMIanapura puosi KWinb e3swiran bapua KHMEBHI peakiu-
Jlap amanga coaup 6ynasepmaiian. Mucon yuyH, MabiyM lua-
pouraa peakuuss A+B=C+]l yHraaH yanra €Ky yanaaH yHITa
60pammu" by caBoara 6MpuHuu 601 KOHYH XaBob 6epa on-
maiau. Macanan, 3H,+N,=2NH, sksuMonexynsap Hucbataa
ONIMHIraH OYNCHUH. Pecu(mm MKKH TOMOHTa bopuily MyMKHH: Oy
[ 6o KOHYHra 3UTHK KUAMANaU. Arap peakuiusi nact 60CuM-
Aa Ba IOKOpM TeMrepaTypana VTKa3suaca Xyaa KaM MHKAopaa
NH. xocun 6ynanu, 9bHU peakLUHSHUHT YHYMU XyJa KaM Oyna-
ov. UkKkuH4YM 6011 KOHYH pEaKUUSIHWHI YHYMWUHH OLUMPHL
ycyanapH Ba OYHUHT y4yYH peaklMAHH KaHaai WwapouTaa oamb
OOpHLLI KepakIUrHHi Ha3zapHi Kypcatub bepanm.

Tabuatna wyHaai xapaéHnap 60pku, yaap 6Mp TOMOHra
6opaau: 1 6o KoHyHra 3ua 6ynmacana, Teckapy TOMOHra
Oopmaiiau. MacanaH, akkyMyasitopra yJlaHraH CHMHH TEpMO-
CTaTAAry CYIOKJIMKKA TYtHpH6, yHH HCUTHLL MYMKHH. JIeKuH
Oy Xapa€HHHHTI TECKapMCHHHU aManira OlUHPULLI MyYMKHH 3MaAC,
AbPHHU CYIOKJIMKIAAH YHHM HCUTHIL YYYH KEeTraH HCCHKJIHKHH
onub, akKyMyAATOPHH 3apsiiall MyMKHH 3Mac. [ — 6anaHa-
JIMKOA MabJyM NOTeHUuuanra 3ra OyaraH TowHM cyBra (€M
epra) TYwHpHO, YHH MCHUTHLLI MYMKHH, IEKHH OyHIa CYIOK-
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JINK OJIFaH UCCHKJ/IMMMHH OO TOLHH aBBAIrH 6ajanmnrira
KYTapyuul MYMKHH 3Mac Ba X0Ka3o. Huma y4yyH 6uMp Xapaé€H
MYMKHH-Y, BGOLIKACH MYMKHH aMmac? XKapaénnapHu atpod-
JWva, TYAUK ypraiuvwiaa | 6o KOHYH etapamu 3mac. by aca,
Hr KOHYHra MypoXaaTt KWIHII KePaKJIMIHHH TaKo30 Knia-
AKU. MaHa wyHaal sstHriu KOHYH — TepMOAWHAMHKAHHHT HK-
KHHYHM KOHYHIMD.

HMKXKHHYM KOHYHHHUHT acOoCH i Ba3udacH Xapa€HHHUHT WYHa-
JIMWH Ba OOpHLI YyerapacMHHU OJAWHIAH Ha3apHUH, AbHU TaX-
puba yrkasmacnaH ainTub 6epuiunasH néopataump.

Arap 6upop XXApa€HHHMHT TaluKud Oearunapmra Kapao, y
KaiCu Xapa€Hra MAHCyONWrd aHMKJIAHCA, TEPMOANHAMHKA-
HYWHI UKKHHYM OO KOHYHHHUAAH (bon.na.namiﬁ XApaEHHHUHT
KAaHCH TOMOHIa HYHANIMIUMHYK ONAUHAAH aWTHUIL MYMKHH. byHH
aHUKIAWNA mepsModuHamux yuxyussap neb atanraH karra-
auknap — I enbM20.16Y ¢ynxyuacu, Tubbc gynkyuscu, Kuméeuu
nomexyuas KAAMaTNIapMHHHT y3rapyuuiiaad ¢oiaganaHuIanu.
By byHKUKANAPHHHI Y3rapHilH KUMEBHH MYBO3aHAaTHUHI KAH-
AaM WApOUTAA KAapop TONMHUIMHU KypcaTtaau, SbHU MYBO3a-
HAaTHUHT TepMOAKHAMMK UIAPTIAPHHHU aHHUK1a0 Oepanu. HlyHra
Kypa, TepMOAMHAMUKAHHHT |1 6ol KOHYHH acocaH, 10KopHaa
HOMJIADH KENTUPHATaH QYHKUHSJITADHHHT TYpiu XapaeHaap-
aarn ysrapuiunHu ypraHan. lllynra kypa, TepMONMHAMMK
XapaeHAapHHHI 6ab3H XWuiapy OMnal TAHULLITHPAMMS.

TEPMOAWHAMMK XAPAEHNAP

Tepmommamm xapaeunap 6up Heya tnHdpra GynnHanm:
Yiauua 6opysun, ¥3- y3w|a Gopwammran MYBO3aHaT-HOMYBO-
3aHAT, TEPMOANHAMMK mump KaliTMac XapaeHnap Ba XOKa3o0.

Y3-—y3u'|a Oopysuu Ba ¥3-y3uua Gopmaianran )xapaelmap

Tabnartaa MaBxyn xapacnnap MabJIYM TOMOHra HyHaiaraii
OynH0, yiapHH «OpKacura» KAWTapull YuyH 3Hcpris capd-
nauwl Kepak oynaan. MacanaH, 10MM HCCHKIUK UCCHK, XHCM-
aH COBYK AMCMIA V¥3HYA yTaaM, Typaun documaaru raszanap y3
OOCHMMHHHM TEHTAAIUTHPHUIra HHTHAAAM, HIUKUIAHHKLL Xapa-
¢HAApHAA HUI HCCHKIHKKA ait1aHaan, 3EKTP IOKOpPH MoTeH -
uMaaltal nacT NOTEHIHAl TOMOH yTaau, uaMlapra CoamMH-
raH CYIOKJAHKHHHI CHPTH TEHIAAWaiu, Typan O0ocHMaary ras-
nap KKopH docHazaan nact 60CHM TOMOH, SbHH OocHALIAp
TeHrAauw MLl TOMOHHFA Oopanit Ba X0Ka30. by xujairi xapa -
EHAAP MABAYM TC3/HIK OHIaH MYBO3aHAT TOMOH XdPaKaT Ku1a-
AN. Ynap «y3-y3uqar Gopaduean éKiu mycoam xcapaéu.iap neim-
Aann. by xun xapacéHaapaa cucreMa Hil Sakapiv, SbHU IHEp-
M aXpanaan.
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Jlekun rokopuaaru xapa€nnap TeCKapu HyHanMuiaa 6o-
pMiln XxaM MyMKHH. byHaait xapaéHnnap kyn. MacanaH, uc-
CHK/IMKHU COBYK XHMCMIAH HMCCHK XHMCMra yTKa3ub (Maca-
JJaH, My3J1aTruiapia) MCCHKJIHMKHH HIUra allaHTHPHLIL MYM-
KHH. By xuaaary Xxapa€Hnap 3HepreTMKa CaHOAaTHIA KEHT
KyJulaHuaanu. JleknH 6y xunnaru xapaeHnap «y3-y3vuas 6op-
Manau, ynapHHHr GOpHIUM YyYyH CHUCTEMara TalukKapuaaH
KylWKMYa 3Heprust Gepuil, SbHU 3Heprus capdnair Kepak
6y.ua11u Ynap y3-y3uua 6opmaiiduzan éxu manuu xapaénaap
aeAunanu.

Y3-y3uua bopmaiiduzan xcapaénaaprune codup 6yauwiu yvyH
yaap y3-y3uua bopaducan dcapaéunap busan 6bupeasuxda oaub
bopusuwu xepax. Macanad, y3-y3ndya 6opMaiauraH UICCHKIHK-
HUHT HLUTra alnaHWIL XapaeHH ¥3-y3uua conup 6y¥naanraH uc-
CUKJIMKHUHI MCCHK XHCMAAH COBYK >XXHCMra YTHL >XXapa¢HH
ounaH oupranukna onubd 6opunanu. lllyHpan xunub, y3-ysuua
6opmatiouzan Hcapaénaaprunz 6opuwu y4yH KoMReHcayus 3apyp,
ABHU yaap y3-y3uua bopaduzan xcapaénaap busan bupsawmupu-
AUWU, MAWKapuoan sxHepeus capd KuasuHuwu Kepax.

TEPMOOANHAMWUK KAATAP XXAPAEHNAP

®usuk kuMé danura uaean ras, uaean puTMa TylyH4a-
J1apy KUPHTHJITAH. TepMonuHaMHKa.na XaM MIeall XapaeH Ty-
WIyHYacH Muuiatunaau. by mepmodunamux xaiumap xcapaéu
(TKX) ne6 aranaam.

Hapean xonaTt TyluyHYaCHHH KyLnall Ba yNapHUHI KOHY-
HHUATAAPUHH YpPraHUIU aMA/IMA Ba HA3apUH axaMusTra 3raaup.
Haszapu#t axaMuaATH wWiyHAKaH uOGOpaTku, Macan XojaT pean
X0NaT KOHYHJApHHU aHMKjaawra €épaam Oepanu. Macanan,
HAcaN ra3/lapHUHI X0aaT TeHrnaMacy — KilaneipoH- MeHae-
JneeB TeHrnamacu — PV=nRT acocuaa peas razlapHUHI X0aaT
TeHrMaMacH — BaH-aep-Baansc TeHrnamMacH Kejatupub yu-
KapuaraH. AMaaui axaMuaTH — 6ab3aH, MablyM LLIapOHTAA
pean xoJaT HAaean Xojarra skHHaawaav (MacanaH, CHiipak-
NalraH raiiap), aHuk xucoOsaw tana® KuWiMHMaraHza 3ca
peas XoJaTra uaean XOMaTHUHT OJIMIA KOHYHJIapHHH Kynall
MyMKHH. LLIyHaait Kkuaunob, «uaean» TymyH4aCMHHMHT KHPHUTH-
nvWM Gup KaHya adsawiuknapra ara. TKK upean 6ynub,
XaKHKaTAa y Tabuaraa yupamManaural Xkapa€H, JICKHH YHra
MabiyM aHHKAHK OMNaH EHAOMIMIU MYMKHH. A2ap Hcapaénnu
gaxam myrpu momonza IMac, 6aaKu meckapu MoMoOH2a XaMm
onub bopuw mymkun byaca sa 6y eaxmda ¢axam cucmemazuna
amac, 6arku ampoghoazu myxum Xam y3uHunz oadureu xoaamuza
Kaiamca, Oynoai #apaénea mepmoOuHamMuK Kalumap »capaén 0eb
amanadu. Asnu 6y ycapaéndan cyne ynoau dynéda xex Kanoali
HOM-HUWOH KOAMACAU2U wapm.
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Mucon TapMKacuaa, Maean ra3HMHI H30TEPMHK paBHilaa
KeHrannb, CYHr CMKWinb onaMHIru XonaTura KanTHILMHHA Ky-
3atainuk. a3 nopwersiy mamwaa (dapas Kuaanauk) 6ya1m6,
NMOpLUICH HAcal, AbHA OFHUPIHIK HYK Ba HMILUKANAHULITA y4ypa-
MaiauraH 6YACHH. YHUHT KeHranuium sa cukwiuiuu I11.1-pa-
cmiaa rpadyk WAKIHAA TACBUPNAHIAH. 3TPH YU3HK MA3HHUHT MY-
BO33aHAT X0JIaTHrA MAHCYO €KH YTYKCH3 MYBO3aHaT X0J1at/1apH
OMpnalITHpUAraH, SbHU MYBO3aHATAA MablAYM XaKMIa Mab-
nyMm 6ocum TYFpH Keaanu (boiut-MapHoTT KoHYHH Oyiinua):

I. CucremaHuHr AacTnabKH X0NaTHAa ra3HMHT XaXmHu V,,
6ocumu P, ra tenr (I11.1,a-pacwm), Il xonatuna V,, P, ra TeHr.
["a3HM cuKuauLl Ba KEHraHWKMHKU 6Up Heya 6ockHyaa 0aub
6opainuk. [Mopuen ycrura raz 6ocumu 61n1aH MyBo3aHaTaa
TYpraH KHYHMK Tolunap KyWunraH 6yacuH. Arap 6MTTa KMYHK
TOLI OJIUHCA, ra3zHM 6ocub TypraH 60cHMM OMpaaHura Kamas-
au; 6y yoraa 6ocumM (dapa3 KMnaiiMk), @ HyKrarauya Kamam-
CHH, CYHrpa, ra3 wy 6ocuMmaa CeKMH KeHraimnb, ¢ HykKrara
XOC XaXXKMHH 3rannaniyd Ba sHaAa MyBO3aHaT X0JlaTUra Kejaa-
IU. by BakKTaa ra3HuHr tawiky 6ocuMra Kapium 6axapra
MIIM KaTaknaHradH —a b ¢ Vxpanpar 103acura TeHr 6yianm.

P AV
a 6 .
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v 4 V2

8

111, I-pacm. TepMoaHAMKUK KaiiTap Ba MyBO3aHAT XapacHH:
a) xaiiTmac; 6) Kaiitap; 6) MyBO33HAT XapaéHnap.
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IMopuieH ycrHaar¥ ToiuvanapHH iy HYCMHA2 OHMPHMH-KETHH
onuo, 11 xonatura kenaitnux. Jlemak, ra3 I xonataax Il xonarra
yTraHga, YHHHr 6axapraH HLIM MYBO3aHAT YH3HFU OCTHIArU
KaTakjlaHraH 103a —[] a b V, V| ra renr 6ynaan.

SHOM Xylau Wy AYCHHAA rasrm CHKAIUIMK. BYHMHT yYyH
MOpIiEeH YCTHIra KHYHK Touu1ap Kyiub 6opamus. by xapaéHna
ras ycTuaaH miu 6axapanu. Il HyKraaa nopileHra XH4HMK OMp
TOW KyHMAraHpa, yHUHr 60cuMu O6MpaaHmMra A raya oprray
Ba CYHIpa CeKMH-acra 6y ssHru 60ocuMra TYFpPH Kenaauran
XaXmMra eTryH4a, sibHH ra3 g HyKracuraya cukwiaam. by xa-
paéﬂ,ua MYXUTHHHTI OaxapraH MIIM Ag 4W3MFHOAH abcuucca
yx.uraqa 6)“mraH ssbHU [ hgV, V, 103ara TeHr 6ynanu.

Iy itycuuaa ra3 1 xonarraua cuxunaJm Cucrema I xonar-
ra KkearaHaa 6axapuaran vt I1 Ag db V., V) | KBaApar 103a-
cura teHr 6ynaau. Ulynnan xuaub, cmqmum Xapa€Hunaa
CUCTEMA YCTHMAAH OaxapuiraH Ml KEeHraiMiu XxapaéHuaa
cucteMa 6axapraH uMwaaH Kypa k¥n 6ynann. by ¢apk ok
paHraaru Ksaapatiaap MMruHAMCHra TeHr. [lemak, cucrema
Y3MHMHT uarapuru | xonatura KauTnb xenaau, €KHH ar-
pod-MyXHT KanTManau, 6axapunraH uuuiap dapkKu, cap-
¢dnanrad 3Heprus ¢apku arpopna Koaaau (atpod CoBHi-
an). Hlynra xypa, 6y xapaén TKXK 3mac, 6anku KaiiTtmac
XapaéH 6ynaam.

Arap Towap Xyaa KM4YHK (4ekcu3 Kuuuk) 6ynaca (I11.1,6-
pacMm), MOFOHAMIAp XaM KU4paitnb, MyBO3aHAT YUH3UFUTA AKHH-
nawtanu, 6axapuvaras umuwiap ¢dapku xam Kamaiinb Gopanm.
Wynnan Kunud, XapaéHHHU KAWTap XapaéHra sIKMHJIAlITH-
pHil MYMKHMH (Xyla CeKUH Teaaukaa 6opanu). XKapaéH KaH4ya
Kyn 6ocKkuyaa onub Gopuica, y Kautap XKapa€Hra 1uyH4Ya AKUH-
nawanu. Arap xapaéH 6up fiynaan 6opub, wy iynnas Kafitca
(I11.1,6-pacM) xapaéH xaiitap 6ynanu.

MyB03aHaT X0NMaTAAH, YEKCH3 KHUYHK (PapK KHJIraH Xonar-
A — Keazucmamuk Xonat aevvnaav. KsasucraTtuk xosaraa
YEeKCH3 KHYHUK Y3rapuul 1y XapaéHHM TYFPH Ba TECKApH TO-
MOHra 6opuiumura onub keanwm MyMkuH. KapaéH tepMonu-
HaMHUK KauTap Oyaanu.

Lynnan xunnb, xcapaén mepmodunamux Kaumap Oyauuu
YHYH: &) Hcapaén bup uyadan 6opub, wy ltyasdan Katimuwu,; 6)
NHCAPACHHUNE XamMma Gockuqu kaumap 6yauwu; B) HApaéHHUH?
xamma 6ocKuyu My803aHam X01amuoaH Yekcus Kuiux gapx Kuau-
wu; 1) Kapama-Kapuu Ky4aaprune apKu 4excus Kuvuxk 6yau-
wu Kepax.

Yauab Gynaducan mezauxoda 6opaduzan xcapaén mepmoouna-
MUK Kaimmac 6yasaou.
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KiMEBUI Xapa€éHNapHH TEPMOAWHAMHK KAaiTap paBHilLIa
onub 6opuiu ycynnapu O6unaH TaHHIIAAAHKK.

H,+J, 2 2HJ

Peakunsa MyBo3aHataa TypraH OyACHH. PeakuMsHM ydangad
j'mrra onu6 Gopuil yuyH cucremara H,, J, (€xu 6urracunm)-
HH KYwnil €Kkn cucremanalH HJ nu tle'mamm xepak. YHraau
Yanra CH/DKHUTHU YYYH 3ca Oy TaaOMpPHHHI TECKApPHMCHHH
KMAMW Kepak. Kapa€H TEPMOAMHAMMK KaiiTap OYIHILK yuyH
KYLWHNAAOHTAH €KX OJIMHAIMIaH MOLAAIAPHHHI MHUKAODH Xap
ran MyBO3aHaT KOHLEHTpauUHANaH (MyBO3aHAT XO0JIAT Kapop
TONrAH NaANTAAr¥ KOHUEHTPAUUANAH) YEKCH3 l(aM dapx Kuau-
WK Kepak.

Myso3anat Ba HOMYBO3aHAT xapaémnap. H oM YyBO3aHarT
Xapa€éH CHCTEeMAaHHHI UuMAa 6opanu. Arapaa, CHCTEMaHHHT
XONAaTHHU OEJrHNoBYH NapaMeTpiap — TeMneparTypa, 6ocumMm,
KOHUEHTPaLHA Ba YMyMaH HHTCHCHB xoccanap (CHCTEMaHHHT
Maccacura SoFIHK OYnMaraH xoccanap) CHCTEMaHHHT TypaH
Xoinapuna (KMcMaapuaa) typamya 6yaca, 6y napamerpnaap,
MacCcCa Ba IHEPrHAHHHI TEHIIALIHMIIKIA HHTHIHO, MyBO3aHaT
TOMOH Xapakart KwiaaM. by X xapa€H H30MHPAaHTaH CHCTe-
mana 6opanu. byHra y3-y3ura 6opyBun xapaénnap mucon 6yna
ONanu.

HomyBo3aHaT xapaeH cucrema OWiaH TaliK4 Tab-
CHp ypTacunna 6opaau — CUCTEMaAHHMHI XONAaTHHU GeArmnNoBYH
TallKH TabCUpap y3rapraH BaKraa coaup 6ynanu. Tawiku ran-
CHUp y3rapraHaa, CMCTeMa LIy TabCHpPra MOC paBHILIA MYBO-
3aHaT XONaTura Kejiaau, AeMak, Xap KaicH BaKTAa CHCTeMa-
HUHI NapaMeTpiapH TaHIKM TabCHp OMnaH MyBO3aHatTHa Ty-
paau. Arap TaluKH{ TAabCHPHHUHI Y3rapHLIH TYXTaTHACA, WY OH
CUCTEMAaaari MyBO3aHart XapaeHu XaM Tyxraiau. by xun xa-
paéHnap Kairap Ba HOKalTap OopuuI¥ MyYMKHH.

HMKkuHYH Oow KOHYH OMp Heya xun nocTynarnap epaa-
MHAa Tabpudaanaan. by nocTyaaTIapHUHT XaMMacH Oup xun
HaTHXara oaud xenaau. XoxjaaraH nocrynaraaH Oouika no-
CTY/IAaTNAPHU MAHTUKHUI KeATUPHUO YHKApHLI MYMKHH.

AMaIHUETAA KV aMajira OlUMpUIANMraH 3HEepreTHK yara-
pULIIapHY OYAMILUN, SPHH UCCHKJIHMKHHM HIUra almnaHMil Xa-
paéuu Kiiay3auyc nocrynaTi acocuaa amanra owanu. Keaysu-
yc nocmyaamuea My6oQUK— UCCUKAUK UCCUK NCUCMOAH CO8YK
HCUCM2a Y3-y3uya ymadu. «y3-y3uuar Cy3H TeCKapH XapaeéH-
HHHI KaHRaanaup wapourtaa, y3-y3umua Oynmaca xam coamp
OYAHLIN MYMKHHAUTM MAbHOCHHM Oepanu. Arap Wy cy3 6ynama-
raHaa 3aM, ¢akar wy Xxapa€H coaup 6ynanu, Teckapy Xapaé
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X4 KayoH coaup OVamaiau, aeraH MabHO YMKapan. Uccuk-
MUK MAHOAMHMHT Y3UAA HCCUKJIMK MLUTa ainaHManau. byHHHT
YYYH HCCHUKJIMKHHM UCCHKJAHWK MaHOanaaH onnb, uiira ainnaH-
THPAAUraH UMK XHUCM OVIHLUM KepaK. MacanaH, HCCHKAHUK
rasra (MW4y XUcM) 6epuaca, y Kedraiiub mi 6axapanu. Jla-
BOMJIM Ml KWIHLI YYYH Fa3HHU Y3NYKCH3 KEHraWTHPHIU Ke-
paK, JJeKHH Oy MyMKHH 3Mac. Jlemak, ra3 ssHa KeHranmb6 uu
6axapuuin yuyH y CHKWIHUIN KepakK, AbHH KIUYH XHCM [aB-
PH# paBUILAA KEHraMNO-CUKUAKO y3rapHilin Kepak. Arap ra3
Oupop TeMmiieparypasa KEHraWTHpUJCa Ba Harvxana uui 6a-
Xapca, y fiHa Uy TeMnepatypana CHKHIHUINA, KEHFakTHpHI-
raHaa 6axapuaraH uwra TeHr mu capdnanmum xepax. le-
MaK, Xe\ KaHaai ¢donaanu v 6axapunmanau. Poiaanu
Baxapuauwy ydyH CUKMaMAa capdnaHraH Mil ra3HHHT KeH-
raitn0 6axapraH MuIMAaH KaM OyauIu Kepak. BYHUHr yyyH
CUKMJIMIL Xapa¢HMHHM KeHraiuuparsra HUCObaTtaH nacTpok
Temneparypana onub 6opuin kepaxk. JIemak, niuumM XUCM CO-
BUTUAMLUYN KepaK, ADHH UCCHKJINK MAaHOAMHUHT HCCHKAUIHU-
HH MWITA alUTAHTHPHLI YYYH COBHTKHY XaM OYynuuim wapr. by
I11.2-pacMaa cxeMa paBuillIa TAaCBUP/AHIAH.

Heumnuy

n . /i Heewxank, Q

Heecunnk, Qo

CobBymKruy

11 2-pacy. UCCUKNUKHHUHTI BWwra alJaHULIK.
105

www.ziyouz.com kutubxonasi



bynnait xonga Knaysnyc nocrynarura MyBodpHK, MCCHK-
UK MaHOajaH y3-y3uya coByTKuura yrasepaan. lllynnah
KHAIHO, HCCHIJIMK MaHOanAaH OIMHIaH Q HCCHKIMKHHUHT XaM-
Macu HLIra alWjraHMaWau, YHHHT 6Hp KMCMH MCCHK XOnMiaa
Q, COBHTKHYra 6epwlanu, A=Q-—Q KMCMH 3Ca puira asna-
HanH. McCHKAHKHHUHT Hlura aitnaHiraH KUCMHHHU Q ra Hucba-

™ N= Q—QQQ- ¢gotdaru uw xos3¢ghgpuyuermudup.

by xapaénna MaHGaHUHT TeMnepaTypacH nacanud cosyr-
KHYHHUHT TeMOepaTypacy Kyrapwiaad Ba MaHOAHMHT TeMie-
paTypacH COBYTKHYHHMHI TEMNEpPAaTypacHIa TEHINAlTaKHAa UC-
CUKJIMKHHHI VTHLIM Ba AeMaK, MU OaXxapuaMmiu XapaeéHH
TYXTAaHAH. XaMMa HCCHKJIKKHH OJIH1L Y4YH COBYTKHYHMH abco-
A0M HOA2a4a COBHUTHILL Kepak, JIEKMH Oy MyMKHH 3Mac. llyH-
nan KUNHO, uccukaux ManbauHurz XamMMma UCCUKAUK 3aXupacu-
HU OAUW MYMKUH 3Mac, xamoa Manbadan OAUH2AH UCCUKAUK-
HUHZ XaMMACURU uwea atsanmupuws Mymxun smac. Pakar mcur-
rHYO3aH HCCHUKJIHK ONMO0, LHXJIMK paBHILAA HLINAWAMIaH,
IUYHUHIAEK, YHX 3KBUBAJNEHT MUKAOpPAA TYJIa KIUra amnaH-
THpa OJiadMraH MallMHa spaTHll MYMKHH 3Mmac (KejabBHH—
TomcoH nocrynatu). Uccuknnk ManbannaH NCCHKAHUK ONML
XXapa€HHHY HUCTaNraHya Kairapub, MCCUKIMK MaHOaWIaH ONIMH-
raH XaMMa HMCCHKJUKHH TYIHK HiUra aiilaHTHpa oaaauraH
ABHTATENAb UKKU XCuHcau abaduu deuzamens ([lepneryym mo-
ounb) neirnnany (CoOBUTKHY OynmaranaaruHa 6yHra 3puuinil
MyMKHH). lllyHra Kypa, Mkku XUHCAK abanuii nBuratens co-
BYTKWYCH3 UIJIARAMTAH MAlUKMHA OVAniuM MyMKHMH. UKKHMHYH
KOHYHHHHT iHa OolIKa nocTyaarura MyBOHK, UKKU NCUHC-
Au adadutl dgueame.ns Apamuiu Mymkun mac. Ui TYanK Hc-
CMKJHMKKA aWlaHaaH, JEKHH UCCHUKJAMK MIUra TYAUK aWJiaH-
manay. JlekH OyHIaH HCCUKJIMKHH HLLITA aIaHTHPHIL MyM-
KHH 3Mac, JAeraH xyjaoca yukMmanaum. by xunagaru xapaéH ra-
OnaTtaa Ba caHoaTAa KEHI TapKaJiraH.

Mt vccukiMKka annaHraHna, xapaéH c¢axkar OMpruHa
XHCMHHHI MCCHUKAUK Kabysl KHUAYBYHM XMCM TEpMOAMHAMHK
XOMAaTUHHHHT V3rapuiuun OWNaHrMHa dyerapanaHaad (Macanal,
HWIKAIAHKWW OMNaH HCUTUAFAHAA). AKCHHYA, HCCUKJIMK HILTa
aitlaHraHaa, MCCHKJAMK MaHOAMHHMHr COBULUM OunaH OHp
KaTtopaa, anbarra, sHa 6uTTa €K OMp KaH4a XXHCMHMHT Tep-
MOAWHAMHMK X0J1aTH y3rapaau. TepMOAHMHAMHKaAa HILYH XHCM-
HUHI €KH Oy Xapa€Hra Xajd 3TwiraH 60o1Ka XHCMJIADHUHT
TEPMOANHAMHUK XOJIATUHHHT Y3rapUIH KOMNneHcayus nennna-
au. Lllynra kKypa, MKKHHYH 6011 KOHYHHHMHT SHaA OHp nocTy-
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IaTHra MYBOOHK, KOMNEHCAKUACU3 UCCUKAUKHU Lw2a QUAGH-
mupub 6yamaiidu. KOxopnaary Muconaa, ra3 KEHranmb cukKu-
JHULWM Xapa€Huaa Hiu 6axapuiaraHaa ra3 (MIYKW XXMCMHURT)
XONaTH Xapa€HAaH OJAMHIM XoJlaTUra KaWTalH, JEKHH KAaH-
nai 6ynmacHH OGowika OMp XHMCMHHMHI XoaaTu y3rapaan. by
MMCONAA Y3rapyByaH WwyHAaH 6011Ka XXHUCM COBYTKHYAUP. XyA-
an wy inycuuaa Il 6o KOHYHHHMHT SHA OMp NOCTyAaTH arap
MYpaKKa0b xapa€H 0ynca, YHHHI irOHa HaTHXacH MCCHKJIUK-.
HY MlUra annasvmuaad Hoopar 6yaraH xapaeH OyJInILN MyM-
KHMH 3Mac.

Atpod MYXUT — XaBO, ACHI'M3 CYBJapH, ep OuTMmac-Ty-
raHMac MCCHUKJIMK 3axupacura 3ra. Arap Ly HCCHKJIHK MaHOa-
JJApHAaH UCCHKAMKHH MLUTa aiAaHTHPUACA, OUPHUHUYMK XKHMHC-
Ny abanui asurarenb OyaMaca xam, yuiaHaad axaMusATra 3ra
Oyaap 3aH, YYHKHM UCCUKAHK MaHOanapu TEKHHra TyliasnTH.
by xapaén I Gowr KoHyHra 3ua keamManau. JIekMH MyMKHH
IMac, 1Kopuaa 6aéH 3TUATaH, TOWHH aTpodaaH UCCHUKAUK
oJM0 OanaHMWINKKA KyTapMilM MYMKHH 3Macaek, Oy mMaHba-
AapAaH HCCHUKHU 1IUYHAAN OJIMIL MYMKHMH 3Mac, OYHHHT YYyH
COBMTKMY Kepak Oynanu, OyHaan COBYTKMY 3Ca MYK.

Knay3uyc nocrynatu Kyiuaardya xam tabpudnaHaau:
Hukauk pasuwoa uwino84u YCKyHaHu — UCCUKAUKHU COBUMKUY~
dan onuw, 6a yHu ucumku4ea yiamuw 6usan uwnaiiouean ma-
WUHA Kypull MyMKUH smMac. AMMO UCCUKJIHKHH COBYK XHCM-
JaH XaM Onvll MYMKHMH (MacanaH, My3natkuu). JIekHRr Oy
XapaéH y3-y3uua 6opmaitan. Okopm TEMNEPATYPAIH HUCHT-
kuy 6unan T, TemMnepaTypain COBUTKHY ypracuna MKKH XWi
MallHHa napaJLnen nuaérrad 6yncuH. Papas Kunannux, ynap-
AaH 6UPUHYMCH COBUTKHYAAH Q, HCCUKINK ONHO, YHH HCHT-
ruvra y:sa'rae'rrau OV/ICUH. Jlexuu Oy MKKHHYH 6ol KOHYH-
HUHTI aCOCHM NOCTyNaTHra 3ul, Oy XXapaéHHUHT OOpHILYU YUYH
KOMMEHCALIMsI-IHEPrust Kepak, OMpHHUYM MailuuHa Oy 3Hep-
rMsiHM MKKMHYM MallMHAHHUHF DaXxapraH MilHAaH onaau Ba
MKKMHYH MALIKWHAHW OaxapraH Uiy OUPUMHYM MALLIMHAHWUHT
OaXxapraH MWHAAH KaM 6s‘mmacnum wapT. UKKMHYN KCCHK-
JIMK MaliMHacH 3¢a MCUTKHUYAAHR Q. UCCUKIHUK ONHO, YHUHT
6up xucmu Q, cosuTkHyra 6epnb, b —Q,=AQ xucoﬁura MLl
6axapaerrad 6y.ncm1 O3akn Kaparaﬂna HCCHUKJIMK COBMUT-
KMYZAH ONMHraHra yxwab kypuHca xaM, JeKHH Oy xapa€H-
nap AMFMHAKCHAA Q, NCCHKJIMK MCHUTKHYIAH OJIMHAANTH Ba
Q, HCCHKJIUK COBMTKMYIA OcpunasinTH, WYHHHT Xucobura 3ca
vl DaXXapunasnTu.

FOxkopuna 6aen aTuarannapaad KYpuHuo Typubankn, arap
ML MCCUKJIHMKKA aiinanca A—Q 6ynaay, TeKMH UCCUKJIUKHU
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KalTaaaH TYIHK HLIra aldaHTHPUILD MYMKHH 3Mac. by UKk
“yHanuu 6up xun KumMartra 3ra aMac. ivHun A—Q xapaéHu-
HHU, Q—A xapaeéHura HMcOaTaH YCTYH (3UAIMPOK) AeHULL
MYMKHH. [lemak, A—Q xapaéH OunaH OOF1aHraH xap KaHaau
XKapa€éH TepMOOMHAMHK KAaUTMaC Xapa¢HIMUp. YYHKH KalTa-
NaH XaMMa MCCUMKHHU HiUra ailaHTupubd 6ynmanau.

KAPHO LiMKNH

I1 6011 xoHyH 1824 itnnpa C. KapHO TOMOHHAAH O4YMJIran
Ba KapHo uukau 6unaH 6ornaHrad. LllyHra kypa, Oy uukn
aManMi xaMaa Tapuxui axamusitra araamp. KapHo uuknuna,
y3-y3rnuya GopMakauraH Xxapa€HaapHHUHT OOpHLLN YUYyH yaap-
HH y3-Y31ua SopyBuM Xxapa€H OunaH Kyunb oupranukaa oamod
Oopui Kepakinuru AKKon kypcatwiraH. KapHo uukianaa, ys3-
y3nuya 60opMaiIuraH — MCCHKAKMKHH HIUTa ainaHMUIl Xapaeé-
HH ¥3-Y3uya 60pYBUYH XAPAEHHH UCCHKJIMKHHUHT MCCUK XKHUCM-
A3H COBYK XHCMra y3-y3uuya ¥THIU XapaéHH O6unaH Kywiunb
6uprannkaa onu6é Gopranza aManra OLUMIUKH MYMKHHJIMIH
KypcaTtuiaraH. llly OunaH 6upra rexHukana amanni axaMuaTra
ara 6ynraH ¢oinann v xo3dpdHuneHTH (M) HHHr HHUMa-
napra GOFIMKJINIH Ba YHH OWIHMPHLI YCY/INApH KYPCaTHraH.

KapHo uvknau T, — TeMneparypanu HCCHKAHK MaHOawn Ba
T,— 'remnepawpa.nu COBMTKHY pe3epByapunaH ubopar. Ynap
xcyna Karra Xaxmiaa 0yianb, HCHTKHWIAH HCCHKJIMK OJIMHIaH-
Aa Ba COBUTKMYra HCCUKJIHK OepunraHaa, yJapHMHI Temmne-
paTypacu AespaM y3rapMauau. XaMma XapaeHnap KBa3HCTa-
THK MYBO3aHaT XOJIaTMAAH 4YeKCH3 KHYHK (apK KHIAZUraH
xonataa 6ocknunad onnd 6opunanu. bynap 3ca xamma xapa-
€HHM TepMOAMHAMMK Kalitap paBHwaa onub GOpHMIIHK Tab-
MHH Kunaam. KapHo uMknu aiiianma xapaés 6yaub, xapaéu-
JaH CYHI CHCTEeMAa BAa TAlUKHM MYXHT Y3IUWHHHI OJAHHIU XOJNa-
THra Kantanou. Ukkn pesepByap ypracuaa HILIYH XHUCM-H@ean
ra3 ypHatwiraH, ra3 KeHramrai-KMCHIranaa noplueH uaean
Xonaraa xapakat Kkuaaau. Kapao uuknu I11,3-pacmaa racsup-
JIAHTaH.

KapHo uMkinaa v 6axapviu UMKIUK, SbHH ai1aHMa
XapaéH HaTHXAaCHAA aMaira OlUMPHJIALM. By LUKKN OHpHH-
KeTUH GopaauraH TyprTa Kairtap xapaeHnaH ubopar:

a) ra3HUHT M30TEPMHK KeHraiuviuu — AB u3orepmacu;

6) rasHuHr aamadbaTuk kKeHraiiub, copuiun — BC agunaba-
TacH,

B) ra3HHHT H30TepMHK CHKHAMWH — CJI n3orepmacu;

) rasHuBr aguabatuk cuxkuaund, ucuuin — JAK aguaba-
TacHu;
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I11.3-pacm. KapHO UNKIH.

a) 1 Monb MOean ra3 MCCHK/JAMK MaHOanaaH Q MCCHUKIHK
onuo, T, TeMrnepaTypana V, nan V, raya AB usotepma 6yinabd
KanTap 'rapana KCHIaMCHUH,; 6yH11a cucteMa baxapraH U A,
OVACHH, CUCTEMAHHUHT 6ax<apran HwKu maoc (+), cuc*rema
YCTHAAH OaXxapuiaraH uiu MMHYC (—) Hwopa O6unaH Oenru-
JlaHaaM:

A =RTIng (I1L1)

By v Muxaopu AB V, V| A xBanpar 103acura TeHr 6ynanu.

0) ONpUHYHM XapacH Hamxacmla B nykKrara xearaH rasHu
MCCHKJAHK MaHOanaaH axpatud, aanabaTtuk paBuiuga (AbHH
Q=Cons/) V, raua keHrantHpamn3. by KeHraiuaa cucrema
HCCUKJIUK MaHGamlaH axXpaTuiaMaraHaury cababnu, YaMHUHT
WYKH IHEPIrUsCH XucoOMra uiu 6axapaam:

A =—dU=C(T,—T,) (111.2)

By nws muxaopu BC V.V, B kBaapar to03ara TeHr Oynaau.

B) cucrema T, na CJ] HsoTepmacu 6yitnad V, nan V, raua
CUKHUATAHMAA, cHCTeMa ycTHAaH OaxapwiraH Ml Kyunnarura
TEHI Oynanm:
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- Ay = RT? In 3 (I11.3)

uit mukaopu CI V,, V, xpaapar 103ara TeHr.
r) HUHKJIHUHT oxupuna mlean ra3 V, aan nactaabkm xaxmmu
V, raya JIA 6yina6 annabaTuk cummrauuna 6axapuaraH vu:

A=AU=C (T —T,) (111.4)
by nui Al V, , A KBaapar 103ara TeHr 6ynaam.
Arap Q, — uccuwmwlau ONHHraH pa Q, — coByTruura

depunran uccux,nmc 6Vnca, yMyMun 6a>xapmlrau ULL:
A=Q,—Q,=A +A,+A +A,

A, 6unan A, HHHT KHAMATH TEHT, JIEKUH MILIOPACH Kapama-
Kapum 6ynraﬂnurmlan

A=Q,—Q,=A,+A =RTIn -RTzlnv (111.5)

BC Ba JIC aanabatuk xapaéunapra Iyaccon (bopMynacn Tan-
Oux atnnca: BC xapa€n yuyn: T,V }-'=T V *-!

HA xapaén yuyn: T,V ~'=T,V *= '

6ynanu; ynapHm 6np 6upura 6yn|16 k—1 napaxanu WIOIU3HU

Vy V.
0JICAK, T}-- -+ 6ynaan. Byun (I111.5) TenrnaMara kyiicak,

A=Q-Q;=R(Ti-Ty)inp}

by vui ABCII KBaapar 103aCHra TeHr oynaam.
By TeHrNaMaHHHT yHr TOMOHHHH Q| ra, yan TOMOHHHH YHra

TEHr 6ynrax RTlan ra 6yncax:

-Q, _ T-T.
A2 = B2l Gynany, (111.6)

QJ Q, alinpMa HCHTIHYAAH OAMHIAH UCCHUKJIMKHUHI MINraA
aiNaHTaH KHCMIHH H(POAIANAM, YHHHT Q, ra Hucbatu goii-
daau uw ko3gppuyuenmu (PUK) aup:

- Qlo"lol = ';2 ! 6ynanu. (111.7)

WyHnan kunud @HK ucumkuy ea cogymxuunune memne-
pamypaaapu aiiupmacuea 6oraux, 6yaub, wucm Kanoat mamepu-
aA0an MauIKua monean.Iu2u2a 8a ynune mabuamuea 60EIK IMAC
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(Kapno-Kaay3uyc nazapuscu). UCCHKIMKHHHT HILUra aiiaHHW
HUMKOHMATH TeHrnama (II1.7) 6unan yerapananraH 6ynu6, n
I0oHMO OMpaaH KHYnK Oynaan Ba Kairap paBHMLIAa HLITTOB -
YyH Xap KaHZa#t MawuHaHUHT donany U xXo3dduuHeHTH
(I11.7) TeHrnamanan kyn, abHu KapHo uuxiau ¢ofinanu M
xo3ddbuumeHTHAAH K¥n 6ynuiun MyMKUH 3mac (KapHo xony-
HU). .

bup xun temnepatypa uerapacuaa (7,—7,) kaiTtap Ba
HOKAaHTap WLULIOBYM MalwiMHanap 6ynca, 1OMMO HOKaHTap
munosyy MawMHaHMHT UK xamuwa kam 6ynaau. Mauu-
HaHWHF MLLIALL XXKapaéHUAA, KaHOai 6YiIMacuH HOKailTap Xa-
paéH 6opca, MacanaH, MILKAJIAHMKIL HATHXACHAA UIL HUCCHK-
nukra ainanca y ®UKuuur kamaiinuinra onu6 kenaau. I11.1-
pacMiaaH XxaM KYpHHHO TypHOAKKH, XapaéH KanTap Xxapa€Hra
SAKUHALUTaH capM Kyn viu 6axapunaau (YM3MKIapAaH nacr-
Ku 103a). Lllyrnain kuaub, Kairap paBuuiaa UILLUTOBYK MalUM-
HaHMHr OHUK 3Hr x¥n 6ynaau Ba MaKCHMyM MU Oaxapuia-
aH, Oy uwra A, — MakKCHMYM HLI NeHHNIanH.

IHTPONMUA

(I11.6) TeHrnaMaHu KyHuaaruya €31l MyMKHH:
Q-Q; =73-75; 1-2_1_h. _1

Q T, Q QT
exu
F=F F-F=0 (111.8)

OnuHraH éku 6epuiaraH HCCUKJIHKHUHT 1LY HCCHUKJIMK MaH-
0au Temnepartypacura Hucbatu Q/ 7 ra keamupunean uccukauk
nenrnanm.

Q, 6unan Q, TeHr 6yamaca xam, Q,/7, Ba Q,/ T, HHHT y3a-

po TeHrnauru (I11.8) Tenrnamanan xypuHu6 typnbaun. LyH-
nan kunub, Q/T Hynra 60FAUK IMAC, ABHHU TYNUK DYHKUUA-
Niapaunp.

Arap KapHo uMkiau 6Mp KaH4a KHUMK LUMKAAApAAH Tall-
KU1 TonraH ned ¢gapa3 KUauHca, OyHaa OMpHHYH UMKIHHUHT
COBHTKHYHM HMKKHMHYM HHUKJIHHUHT HCCHKJIMK MaHGau 6ynuob,
6y MaH6a oaraH HCCUKJIMKHUHT XaMMacHMHH UKKHHYM LMK~
ra Oepca, MKKHHYM LUHUKJIHUHT COBUTKHYH YYHHYH LUHUKJIHUHT
MCCUK/IMK MaHOau OYnaau Ba xokaso, y xonaa (I111.8) renr-
JJaMaHH KyMHIaryd waknjaa €3viu MyMKHMH Oynaau:
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0 _39; 5% 3, -0

L h T LT
€KH 50
Z—T—=O (111.9)
€KH
52 -0

§ — HuoOpacH énuK KOHTYp 6YiiHYa ONMHTAH UHTErpa-

HHU udoaanannn. Maremaruka Haszapusicura MyBoduk, arap
E€NUK KOHTYp OViMua OJIMHraH HWHTerpal Hoara TeHr 6ynca,
wyHaa oup ¢yHkuus 60pku, yHHHT TVaa anpdepeHuUHanu
HHTErpan octiaard udonara teHr 6ynaau. by byukuus S ounan
6enrnnaHaau. by ¢yHkuusuu Knaysmnyc sanmponus de6 ama-
eaH. S HUHT TYna anddepeHUHaNH

dss—ﬁ 6ynanu. (111.10)

Sutponusa Kuitmatu JK/KMonb rpan (mffaﬁ) 6unan sndo-
NaslaHAIM.

IHmponun xaM, xyoou cucmemManune UMKu IHepeuicu CUH2a-
pu cucmemanune xoram yukyuacu (myaux @ynkyus) 0yaub,
YHUHZ y32apuwu hakam cucmemarunz oacmaabku ea oxupeu
xonamuea 6Goraux, xcapaénuune uynuea 6oraux 3mac. llyura
Kypa, CUCTeMa l-xonataal 2-X0/aTra Kejaca, SHTPONHUSAHUHT
y3rapHiuu _ |

5 5 . _ .
{ T = AYIEIY dIL1D
6unan nponananaau. 1909 itnnaa rpexk matematurn Kaparteo-
AOP SHTPONHMAHHHTI XaKWUKATAA XdM MaBXYUIMITKHHU HcboTaa-
AW Ba TepMOAMHAMHMKAHMHT Il 0ol KOHYHHHHM Xeu KaHnait
¢apa3cH3 MaTeMaTUK ycynap OHnaH tavpudaanu.

OHTPONHUA MOAAAHHHT MUKAOPHUIa BOFINK, AEMAK, IKCTEH-
CMB MUKAOPAUD. Iumponus adoumue (durunou) mukdopoup,
ABbHU CHUCTEMA 3HTPONMACH YHM TALIKHA 3TraH TapKUOMii
KMCMNZP 3HTPONHUACH MHFUHIAHCHIA TEHI;, YHHHI y3rapuium
3ca aipuM Oynaknap 3HTPONMUICH Y3rapuild HHFUHAMCHUIA
TEHr; MYpPaKkKab XapaéH 3HTPONMMUACUHMHT V3rapuiuu Xapa-
€HHH TAWKWA ITYBYH alRPHM XapacHAAp SHTPONHAJIAPHUHUHT
y3rapumnapi AHFHHIAKCHIA TEHT.
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UKKUH4YY BOL KOHYHHUHI ACOCHUWA TEHTJIAMACHU

IOKopnaa 6aéH 3THMAFaHHAEK, SHTPONUAHHHI KHHMaTH
HCHMTKHMYAAH ONMHraH (EXH COBUTKHUYra OepuiaraH) MCCHUK-
JIMK MUKOOpUra Ba Oy xapa€H Kaicu teMneparypana dopraH-
aurura 60ornunk, avHu S=¢(Q, 7) by 6ornaum Typaun xapa-
€HJIap YUYH TYp/AH K¥ypuHniaa udoaanananu. KapHo LHKIH-
ra Kypa Kaurtap xapaéHnapaa Oy 6ornanm

ds 53 (I11.12)
€KH
0Q=TdS (I1.13)
aknauaa upoaanaHaaM.
(111.7) TenrnamanaH
— QI 02 —_
= Q —.6;

HokatiTap xapaéHnapaa HCCHKJIHK MaHOanaaH ONMHIAH MC-
CHUKJ/IMKHHUHI KaHTap XapaéHra HucbaraH KaMpoK KHCMH H1LTra
afiJTaHraHAWrMaaH, SibHU Kantap 6yaraHisaaH,

(gl%gl)lgaﬁmp >(QL}.§)K3“W3C (H1.12a)

8Q trer”8Q, e (111.13)

Hemaxk (111.12) Ba (I11.13) TeHrnamanapnal xap KaHaam Ho-
KaiTap XapaéH yuyH:

ds > 42 (111.14)
€KH
TdS >dQ (H1.15)
ovynanmu.

(I11.12) Ba (111.14) TenrnamanapHu 6upnawiTupud Kyhu-
naryuya €3mil MyMKHH:

ds > 52 (111.16)

7dS 2 6Q (111.17)

TeHrnuk uwopacu (=) KaiTap Ba TEHFCHIIMK HINOPACH
(2) KantMmac, y3-y3uua 6opanuraH xapaéunapra MaHcy6. by
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(I11.16) (111.17) menanamanap uxxunwu 60wl KOHYHHUHZ ACO-
cuid menzaamacu 6yaub, ynunz mamemamux ugodacudup. by
(I11.17) reHrnaMaHHHr KuiMaTH OHPHHYH KOHYHHMHI aCO-
cHit tenrnamanapu (I1.9 Ba 11.10) ra xyi#nnca, Gupunuu ea
UKKUHYU OO KOHYHHUKZ YMYMAQUIZAH meHanamacu Keaub wuka-
ou:

TdS > dU+5A
TdS > dU+PdV (111.18)

YMyMaH, Xapa€HHHMHr 6axapraH HIUH oiaanM HiLAaH
Ba KEHraWHUIIM MEXaHHK HIuAaH ubopar 6yauiuy MyMKHH:

SA=8A"+ PdV

by epaa: A” — ¢dolnanu uw, PdV — KeHrallMIIHUHT MeXxa-
HUK vy, (111.18) TeHrnamanaH:

OA < TdS—dU (I11.19)

by TeHrnamanaH KypuHuO TypuOAHKH, OHp XM UCHUTKHY
Ba COBHTKHY OpacHa KauTap Ba KaHTMAaC paBHLLLAA KMLUIAN-
JMraH MallMHa MuUlaca, Kautap MUUIOBYM MalIHMHa Kyn MU
6a>xapa11u Ba Oy Ml makcumym uw — A__ neinnaau. llynra
Kypa, MalWlHHAHUHT ®UK HU olwMpHIL YUYH, MYMKHH Kanap
KanTap Tap3a MUWIaTHILTA MHTHIKIN KepaK. A KalTMmac
MLLJIOBYM MAUIMHAHMHT 6axapraH HuMK 6yica:

a=zA-<1 (111.20)

0. — KAWTapauK Aapa)kacH. a — KaHua kaTra 6yica, Kaitapauk
Japaxacy wyHuya 1okKopy 6ynaau Ba o | ra sKMHaaluanM.

XAPAEHNTAPHUHI AYHANTMLUM BA MYBO3AHATHUHI LUAPTH

M3onupnadrad cucremaza XapaéHHUHI KaWCH TOMOHra
HYHaNIMUWHKHHA Ba KAWCH LUIApOHTAA MYBO3aHaT Kapop TOMNM-
LUMHH SHTPONUAHHUHT Y3rapriinaaH Ounuwl MyMkuH. U3onup-
JJaHTaH cUcTeMa aTpodaH dHeprus oaMaiau Ba 6epmaiinm,
AbHHU Oy xun anmawnHuiu 6ynamaitnu. lllywnra xypa, usonup-
naHraH cucreMana U=const, du=0 Ba V=const 6ynaamu.

(I11.16) Ba (111.17) TeHrnamManap M3oAMPAAHTAH CUCTEMAra
HUcbaTaH KynnaHunca Ba 6y cucreMmaga Q=const 3KaHIMIU
Ky34a TyTHJICA, TeHINaMa KyHHIaru KYpMHMILra 3ra Oynaau:

ds>0; S,—S>0 (I11.21)
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H3onupaanean cucmemanune nmponuacu yz2apmaiiou (éxu
opmadu). leMak, KaiTap xapaéHuaapaa:

dS=0 éxn AS=0 . (111.22)

Hemak, uzoaupaanean cucmemada Kauimap xcapaén bopzan-
da 3umponus y3eapmaiudu. Kailtmac xapaéH 6opranaa (I111.21)
TEHrnamara MyBoHk:

dS >0 éxu AS >0 6ynanu (I11.23)

Y3-y3uua 6opaduzan 6apua xcapaénaap xaummac b6ynreanau-
eudan cucmema 3umponuscu opmadu. Bynu Kynumaruya tab-
pudnall MyYMKHUH: U30AUPAGH2AH CUCMEMA0a ¥CAPAEHHUHS UKKU
momonza 6opuwu MyMKun b6yaca, gpaxkam cucmemanune IHmpo-
nuscu opmadu ea y3-y3uva bopaduzan ¥capaéuaap cooup byaa-
du, AsHU cucmeMa JHMPONUACUHU OWUPAOUZAH HAPAENAAP2UHA
y3-y3uua 6opuuiu MymxKur. Arap 3HTponus kamatica AS<0 xa-
pacéH 6opmaiiau.

KaiT™ac xapa€éHaa 3HTPONUAHUHT V3rapUuLLKMHH Ky3aTai-
mk: T, BaT, TeMNEpPaTypank UKKH XHCM — A, B 6epunraH
6YJ1CHH <Dapa:s KHAaHaKK, A naH B ra Q Mukaopaa HCCHKAUK
YTcuH. MabayMku, Oy XapaéH KanTmac xapaéH, «l» uiopa
CUCTCMAHHUHI OOWNAHFNY, «2» HIUOpAa CUCTEMAHHUHI CYHITH
xonatnHu udoaanacuH, A Ba B moananapaa 3HTPONUAHUHT
y3rapMuiu:

Su,=Sa =7 Sp-Sp=+3

DHTPONMUAHHHT YMYMHH V3rapuinu — AS y3rapuniap
HWMFHHINCHUTA TEHT:

— __ 0. Q _Qr,-14)
AS=(S,,—S,)H(5,,—5, )=— T, * Tg Ty 7;

LWapTtumus 6¥iinua, T,> T,; aemak, AS HonnaH KaTTa 6yna-
AH, STHHHU:

AS>0; (S5,—S)>0 (111.24)

H3oaup.aauean cucmesada xapaérn 6oputuu 6uian yHune H-
mponusacu xam opma b6opadu, wy Ou.ran 6up kamopda y Myeo03a-
Ham xoaamuea AKuHAQwa 6opadu. IHmponus Makcumal Kuli-
smamea emeanda, mysozanam Kapop monadu. Ulynaaii KMano,
usoaupaanean cucmesmada Oopaduean xapaén.aapoa mepmoou -
HAMUK MYB03aHAM WapmuHu Kyiudazuia é3ui MyMKun:

dS=0; d5<0 (111.25)
115

www.ziyouz.com kutubxonasi



Arap MU HCCHKJAMKKA ainaHca, Il KoHyH Oyiuya, Oy uc-
CHMKJMKHM KaWTanaH TY/JAMK HIUra annaHtupub 6ynmainam,
HaTHXada 3HEPrusiHUMHr Ml Oaxapuil XyCYCHATH Nacasau,
11y MabHOAA 3HEPrus Kaapcuinanaa. UKKWHYM TOMOHIAH,
XKapaéH KahTMmac OyaraHauriaad Oy BaKTaa 3HTPONUA opTa-
av. LyHnan kuaub, sumponusnune opmuwu 3HepeusHure Kaop-
CU3NQHUWU YA408U cugamuda Xxuimam Kuaaou.

TYPNIN XAPAEHNAPAA SHTPONMUAHUHI Y3rAPULLIN

Tabuatnary 6apya pean xapa€Hnap KaWTMac XapaeéHsiap
3KAHJIMIHM 10KOpHAA Kana KuauHau. Kalitmac xapaéHnapaa
aHTponussHUHr y3rapumwu (I111.14) Ba (I11.15) Tenrnamanap
6unaH noonanaHanu. Jlekux 6y TeHrnamanap TeHrcu3s 6yaraH-
urugaH yaapaaH ¢ponaanadiud, SHTPONUAHUHT Y3rapHilLMHH
xruco01a06 uukapMin MyMKHMH 3Mac. MKKHHYKAaH, 3HTponus
Xonar (byHKuuﬂcu Oy1n0, YHMHT ¥3rapuilin XXapa¢éHHHMHT Kai-
Tap €XH KaiTMac Tap3fa 6opuiuxra GOFIHK 3Mac, sbHHU Oy
MKKH XHJ XKapa€Haa SHTPONUSHHHI Y3rapHilun 6Hp XHA.

®akar AQ,,, .2 Qinic B2 Aline”Aganec OVITAHIUIHAAH

ds > ﬁTl Oynanu. Typnu xapaéHnapaa 3HTPONMUSHUHT ¥3rapu-

wuHy xucobnawna (111.12) sa (I111.13) nanr ¢doitnananunaau:
6Q=TdS (111.26)

byHHMHT yuyH Oy TEHI1aMaH¥ MKKHU X0J1aT YUYH HHTerpauiail
Kepak:

AS=Sz—S,=I 7 (111.27)
l

S,» S, — SHTPONHIHUHT AaCTAA0OKH Ba CYHITH XOnaraaru Ku-
Mam [y _ycynnaH ¢oiinananub, 6abv3M XapaéHnapaa 3HTPoO-
AUSHUHT Y3rapuiiuHu Xxucobnaiimus.

H3otepmuk xapaéHn (T=const, I11.4-pacm). By xun
XapaéHnapra MopaanapHuHr ¢asa yrapuiin, ssbHH OMp ar-
perat XoJaTAaH MKKMHYM arperar xonarra, OMp KpuHcTann
WAKJIHAAH HKKMHYHCHIA YyTHLIK KaOKW Xxapa€nnap mucon Oyna-
au. by xapaénnapaa T typryn 6Varannuruaad (111.27) teur-
namanaru T HH MHTerpanHUHF TalWLKApUCHIa YHKapHoO, xapa-
EHHHHI HYHANULIK MabiayM OyaraHnuruaaH (M30TepMHUK Xa-
paéH) 6Q—-8Q HM oaamu3: Q — TVna pyHKUMA Xxoccacura
3ra, 0QQ — HHU HMHTerpansaul MyMKHH:
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U=const Gﬁ P=const } V=const

S V=const T=const T=const
A
B A C y
\\ I? "
\ /
\\ /,I, //,
e PoOKUNTHAHI RHETHWN —
a ) 8
(.

111.4-pacm. DHTPONMHUAHH KIOTCPMHK (a), n3obapuk (6), H3OXOPHK (8) Xa-
paéHaapHHHr 6opHwunnary $3rapywn. AB §3-¥3n4a Gopysum Ba BC {3-{3uua
6opmaitamran KafitmMac xapaéHnap, B — MyBO3aHaT XoJaaTy.

ds=f -1

T 8Q=2; s=% (128

ey B

Q, — Xapa€HHMHT HCCUKAHK 3(PdeKTH (AlMPHH FTHIL HC-
CHKJIUTH). Arap Xapa€eH TypryH 6ocumaa 6opca:

Q,=AH
AS =Aﬁ. (111.29)

T — yTHII TeMnepaTypacH.

Moaaa 10KopHu TeMniepatypanu xXoaataa 6yaca, yHHHT 3H-
TPONKUACH KaTTa 6ynaau. MacanaH, GMp MONb CYBHHHI 3HTPO-
nuaAcH 6Hp MONb MY3HHHT 3HTponusacuaan 22,01-10% X (5,256
KKan) OpTHK.

Hcumuw. Moananapxu TypryH 6ocumaa (M306apHK) €Ku
TYPFYH Xaxmaa (KW30XOPHMK) KH3AHWPHULI MYMKHH.

TypryH 6ocumaa n — mMonb MoaaaHu dT” — temneparypa-
raya KM3GUpHLLI YYYH KeTraH HCCHKJIMUK:

6Q=nCpdT (111.30)
Q nuur 6y kuvimatu (111.27) Tedrnamara Kyitmica:

Hemax,

dS=n? Ll
T,
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by HHTEerpanHu eyuil y4yyH C HUHT ‘remncpa'rypara OOFNHK
Xonaa y3rapyMiiuHY Ouaunul Kepax JlekuH KaTTa aHUKJIHNK Ta-
nab KMAMHMAraHaa €Ku TeMnepaTypalapHHHI KHUMK OPATH-
runa Cp=const ae6 Kabyn Kunuiu MyYMKHH: Y Xonaa:

. T,
T
AS=n“' Cpc!T=uijx -di.l=nCpln-% 6ynaan. (I11.31)
h 1

lllyHuHraek, arap Xxapa€H M30XOpHK O6yica:

AS =nCy '“‘rf‘ (111.32)
(I11.31) Ba (111.32) TeHrnamanapaaH MabayM OVJIHLUHYA,
KM3AUPWIraHaa MOAAANIAPHHUHT 3HTPONUSACH OpTap 3KaH.

Moodda xonamunune y3zeapuwu. FaznapHUHTI TEM-
nepaTrypacH, XaxxMu Ba 60CHMMHM y3rapraHia 3HTPONMUACH XaM
y3rapand. Uaean ra3 xonatnapMHHHT y3rapMiliMHM Ky3aTaii-
auk. I Ba Il 6011 KOHYHHUHI MYBO3aHaT XapaéHAapH YUYYH
ymymnamraH teHrnamacu (111.18) nan

TdS=dU+pdV
EKH
~d P
ds = Jrl +£dv

napaaH doinananamus: dU=nC dT; p=28L

[ary TeHrnamara Kyuuiaca umaean radjnap ydyH Kywuaaruya
6ynanu:
ds = nc,, ar 4 2R gy

by epna: C,=const, svHu C, Temneparypara Kapab ysrapmaii-
au 1e6 dapa3s Knnub, Tenmama HHTerpaulaHca,

AS=S, — S, =nCy In + ann (111.33)

Xocua 6y¥nanm.
Arap T =T, 6yaca, abHKW rasHHHT V| 1aH V, raya KeHraiu-

Tﬂ LY
UM M30TEPMHK Oopca, ln—-=0 oynranamruaaH
I

AS = nRIn% (111.34)

I
JemMak, raz KenHrairaHna YHUHT 3HTPOMUACH OpTap 3KaH.
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Hkku xonar teHrnamanapu P, V;=RT| Ba P,V,=RT, nan,
HACaN ra3jiap yuYyH 7':'1 =—;f;’,} 6ynrannurnaau, V,/V HuUHr kuii-

maTti (111.33) TeHrnamara Kyituica:

AS =nC ln—3-+ann—3- nC In—l+ Rln—z-l—
Vo Y V¥ LA

=nCyIn +nRinZ + ann-ﬁ- n(Cy + R)—3-+ ann—L
1 !

AS = nCpIn—1+ann—‘-
P

Arap T,=T, 6ynca,

AS = ann% oynaam. (IT1.35)

HJemak, razHMHr 60CMMH OpTHILH OUIaH YHHUHT SHTPONMK-
SICH KaMasp 3KaH.

Fa3sHUHT TYPAK XaXM Ba DOCHUMAArK SJHTPONHUACHHHU KyHH-
narnvya xyucobsiail MyMKHH.

PV T.
HUnean raanap KoHyHHra MyBoOHK 7 —1 —,%,—,lz- Ba 'Tz,“ HUHT 6y

Kunmatu (I11.33) teHrnamara lq"fﬁmlca.

AS = nCy In 22 P:Vn +ann—1l~-nCy In 2 7 +nSV ln-,—,ll+
+annT,;L-nCy ln—’f-+n(Cy:R)ln-Pll=
=nCy In3 + nCpln g (111.36)
MNasnapHuHur apanawnun — aundpdpy3snsa. Ukku

XHja ra3 aesop (noplueHb) OMAaH aXxpaiaraH OYJICHH, OUpHH-
YM rasnaH n, Moib (XaXMH V|) Ba HKKHHYMCHIAH n, MOJb
OJIARJTUK (xaxmu V,). deBopaaru TEWKK OpKany ranap 6upn-
oOupuaa nmb(bymanaucnn MaunnyM BaKT yTraHgaH cyHr bOy-
TYH XaXmaa (V,+V,) uxkana ra3 6up Tekucaa TapkancuH. by
XKapaéH TypFyH Temneparypa Ba TYprFyH 6bocumaa 60pCHH by
Xapa€H HaThxacuaa 6upuHum ra3z V| aaun (V,+V) raua, uk-

KHHuM ra3 aca V, nan (V +V) raya Keuraﬂnu (lil 34) teHr-
nlamara Myaoqu, GHPHH‘IH ra3 SHTPONUACHHUHT Y3rapHlUu:

AS, _n,mn-tﬂ’l
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MKKHHYU 1ra3 SHTPONMUACHHMHT Y3rapHium:
Wi,
AS; =n,RIn ;2 oynann.
SHTPONMUAHHUHT YMYMHH {3rapuiuu:
Vi +¥; W+V;
AS=AS, +AS, =nRIn-G2 +nRin=p-2  (111.37)

Arap N,, N, raznapHuHr monb Hucbarnapu 6ynca sa

—_ M
! ny+ny Vi +V,

6y xunimatnap (111.37) tenrnamara Kyiunaca:
AS=—R(nInN +nlnN,)

Arap HTPONMUAHUHT y3rapuiud 6Up MOAL ralnap apanauima-
CHAaH Xocun 6yaraH raanap apanawiMacura Hucbarau xucob-
NaHca:
AS = R(-—-l—lnN, +—1—-lnN2)
+my
éKXn
AS=—R(NInN+N,nN,) (I11.37,a)

by xapaénma cucTreMa 3HTPONHUACHHHHT OPTHLLUH I0KOPH-
NArd TeHIaManapaaH KypuHHO Typubam.

MMBEC DHEPTURCK. TENBMIONbL SHEPTUACH
(n3oTepMmnx noTexHunannap)

HM3onupnaHraH cucreMasia XapaéHHUHI HYHATMLIMHK Ba
MYBO3aHAaTHHHT Kapop TOMHLU WAPTHHU 3HTPONHUA KUHMaT-
NapUHUHT y3rapvium udoaananan. Hionupaaumaran cucre-
Mala TYPFYH TeMriepatypaaa 6bopaauraH xapaéHnapaa oy sa-
3udanun T'nb6c anepruscu (bynkuusacu) sa NeabMroabu 3Hep-
ruscH (pyHkumnsacu) 6axapaau (1960 iinn). by ukkana pyn-
xuma — 1960 iuunravya uzomepmux nomenyuannap ne6, lennb-
MTOJibll SHEPTHUACH — H30XOPHUK NOTEHUMAN EKU 3PKHH IHED-
rua, F'n66¢c 3Heprusicu — u306apuK NOTEeHUNAN €KH TEPMO-
AMHAMUK noTeHUMan aed, oputuaapan. Xo3np xamM «U30tep-
MMK NOTeHLMan» atamMacu uunartub typunaau. leabMronbuy
sa ['160C 3Heprusinapn xonar GyHKIHICH, SBHHU TVIHK DVHK-
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uns oynranaurunal leabmroaou $yHkumnsacu, 'n66c dyHk-
LUHACH Aed XxamM atananmu.

Kyn xapa€Hnap U30TepMHUK-H3OXOPHK paBMlliia — TYpFYH
TemnepaTtypa Ba TypryH Xxaxaiaa (7=Const, ¥=Consf) €éku n3o-
TEPMHK-H300apiK paBUIIA2 — TYPFYH TEMAEpPaTypa Ba TYPFYH
6ocumna (7=Const, P=Consr) 6opanu. 1llyHra xipa, usortep-
MMK- HM3OXOpPUK Xapaennapaa leapbmronsly GyHKUHUSCH, H30-
TEPMUK-H3002apiK XxapaéHnapaa 'nooc pyHkuMsICH KynnaHu-
naam. I'eabmronbu 3Heprusacu (pyHkuusicu) onarna, F xaphu
omnan Genrmnananu. 'ub6¢c 3Hepruacu (GyHKUMACH KYTIHHYA)
G (6ab3aH z Ba P) xapdu 6unax GenrmnaHanm.

H3omepmuk-usoxopux mcapaénarapoa yHuHe lyHarumunu 6a
myso3anam wapmunu leavmeonsy Inepauscu Kuimamu, uzomep-
Muk-u3zobapux xcapaénaapoa lub6c 3nepausacu KulUMAamuHuHe
y32apuwu ughodaraiiou.

FeapMroabu GyHkunacu. M30TepMHUK-H30XOPHK
xapaéunapra | Ba Il KOHYH/IapHHHI acoCHit TeHrTaMacHHH
TAaTOMK 3TaMH3:

1dS =2 dU+5A
€KH |
8A < TdS—dU

Cucrema | xonatanan Il xonartra kenrannma, 6y GyHkumnsaap
KUHMaATHHUHY Y3rapMuMHHK aHUKNAW Y4YH loKopuaaru udo-
aann T=Const xonna HHTErpaial Kepax: —

2 2 2 ‘

_[SASTJ' dS—I du’

i -, 1 N P
A<T(S,—S)—(Uy~U)

eKH
A<(U,_T5)—(U,—T8,))
Arap
F=U-TS (111.38)
ne6 xabyn KunuHca:
A< F—F=AF (111.39)

F— TeabMronsu GyHRKLUHACH.

Wynnain Kuaud, U30TepMHUK-H3OXOPHUK XapaéHna Oaxa-
pHarad nuw FenvMronbu GYHKUMSICUHUHT KaMafiuLLIMra TeHr
€KH YHOAH KHYHUK 6Vnaau.
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Arap xapa€éH Kairtap 6yica, MaKCHMaI HII — A baxa-
puaanu Ba y leabmronsuy GyHKUHSACHHHUHT KaMaHHMLINTa Tenr

Oynanu:
A =—AF (I11.40)

Arap xapaéH Kairtap 6ynmaca, 6axapunraH U lenbn-
rojiibll PyHKUHMACHUHUHTI KaMaHUIUKAAH KaM 6Vnanu:

A<—AF (II1.41)
(IT1.38) TenrnamanHn KyiMuaarnya €3vill MyMKHH:
U=F+TS (111.42)

CHUCTEMaHHHI HYKH 3HEPrUsACHHH HKKH 3HEPrus MUFUH-
AucunaH — Tlenbmronsu GyHKUMACHHHHT F Ba OOFnaHrax
oHeprua T.5 naH nbopart ne6 Kapaiw MyMkHH. (111.38,39) ten-
rnamanapaan: A=—AF=—A(U—TS). by TeHrnamara Mysoduk,
F HYyKH 3HEePrUsiHUHI MIUra ANNAHUIUW MYMKHH O6yaran, 7S
iiUra awjlaHMiiM MyMKUH OyaMaraH KMCMHOHp Ba y dakar
MCCHUK/IHKKaA alulaHAlM.

Arap cucremara tawikapuiaaH ¢akatr 60CHMM TabCHp 3TaAET-
raH 6ynca:

SA=PdV
by BakrTaa:
TdS 2 dU+PdV (111.43)
byHnaH:
du < Tds—PdV

UxkuHyn Tomonnan F=U-—TS
by tenrnamanap audpdeperHunannanca:

dF < dU—SdT—TdS

by Tenraamara (111.43) Tedurnamanan dU HHHT KMitMaTH onunb
KyHuiaca:

dF < —8dT—PdV (111.44)
KAaWTap Xapa€H Y4YH:
dF=—S8dT—PdV (111.45)

Nemack: (-3% y =5 (%5 r =P Ba n3orepmuk-usoxopux

wapoutna (T=Const, V=Const) d7=0, dV=0 6ynranauru-
DaH:
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dF=0
HM30x0pHK Ba KaiiTMaC Xapa€Hsiap YUYH:

dF<—S8dT—PdV
HU30TepMHK-H30XOPHUK LIAPOUTAA:
dF<0 (111.46)
YMyMaH,
dF<0 (I11.47)

byHaaH MabavMKH, mypryH memnepamypa 6a mypry'H XaicMm-
da xaumap xcapaén oopeanda leasmeonvyy pynKyuscuiune Kuli-
mamu y3zapmatiou — Kaiimmac, y3-y3u4a 6opadu-
2aH Hcapaéun codup 6yacanda lensmeoavy pynxyuacurunz Kui-
mMamu kamaadu, svnu 6y wapoumaoa xcapaén leavmeonoy Qyrk-
yuacu Kamasaouzan uynasuwoa 6opaou. Feavmeonsy ynxuuscu-
HUHE KUUMamu MuHumMymea emaanoa, Mygo3aHam Kapop mona-
du. demak, myeozanam wapmurure mamemamux ugooacu Kyi-

udazuya b6ysadu:
dF=0 dF>0 (111.48)

F'n66c dyHkuunscu. TypFyH TeMnepaTypa Ba TYPFryH
6ocumMaa Gopaaurad XxapacHjAapHMHI HYHANUIUMHH Ba MYBO-
3aHaT wapTuHu Tnobc dyukunsacu (G) KMitMaTUHHHT ¥3ra-
puwin ndoaanaitan. Kedraiinur Ba MexaHukK v OmnaH 6up
KaTopaa, MIMHUHTI 6oluKa XuaapyM xaMm xHcobra onuHraHaa
yMyM3iil 6axapuiras uiu:

OA=0A+ PdV
A — doinnanu . Uwnuur 6y kuiimaru (111.18) Tenrnamara

KYAuaca:
OA'< TdS—dU—PdV
Ba Oy TeHrnama MHTCrpaniaHca:
A < T(S,—S)—(U—-U)—-~AV,—V)

EKH
A< (U — TS|+ PV)—(U,—TS$,+PV)

Arap: G=U—TS+PV neb 6enrnnacak, G — I'n66¢ 3Hep-
ruscy 6ynanu. FOKkopuaaru TeHrn1amManaH:

A< —AG

H30TEPMHUK-U300apiK wWaponuTaa Gopaanran Kaiitap XapaéH
YUYH:
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A =—AGkenub YMKaIH. (111.49)

max.

byHna Makcuman cdoraanm vw I'mdo6c PyHKUHUACUHHHT
kamaitMuwinura TeHr. I'n66¢c dpynkuusicu tabpudpnra MyBopHuk;

G=U—PV+TS=H—TS=F+PV (IT11.50)
lemak, (111.50) tenrnamagau:
H=G+TS$

kenub ynkaan. by teHrnamanan G — u30TepMHK-H300apHK
XapaeHNapaa CUCTEMA 3HEPTrUsICH 3aXHPACUHUHI HLUIra aiina-
HUIUH MYMKHH OVJITAaH KUCMH.

Arap (II1.50) Ttenrnama anddepeHunannanca:

dG=dU—TdS—SdT+PdV+VdP

Arap (I11.18) tenrnamara mysoduk, dU<SdT—PdV 3xaH-
JINFU 9bTHOOpPra onuHca Ba dU HMHI KMIAMATH 10KOpHUAaru
TE€HraaMara Kyuunca:

dGs—SdT+VdP (IT1.51)
KaiTap Xapa€H y4yyH:
dG=—8dT+VdP (111.52)
KaiTMac Xxapa€H yyyH:
dG<—-SdT+VdP (111.53)

Arap Xapa€H H30TepMUK-H300apuk pasuulga 6opca d7=0,
dP=0 6ynann Ba (II1.51) Tenrnama Ky#uaarn KYypuHHLLAA
€3M1aaM:

dG<0 (111.54)

HeMmak, y3-y3uva 6opaduean xcapaénaapoa I'ub66c gpynkyus-
CURUHNZ Kulimamu Kamanadu, asHu wcapaén FTubbe pynkyuscunun?
Kamatiuwu momon 6opadu. Tubbc pyHxyuscuU MUHUMYM KutiMamea
3ea byizanda, MysozaHam Kapop monaou.

TepMOoAMHAMHK MYBO3aHAaTHHHT WAPTH KyWHaaruya:

dG=0; 2G>0 (II1.55)

Llynnann kuaudb, S, F, G — napHuMHr Xxapa€Hnapua ysra-
puiwn I11.4-pacmaa ndonanatras.

124

www.ziyouz.com kutubxonasi



TEPMOJ.;IM HAMUK OYHKUUANAPHUHI KMAMATH

Mabaymku, dU=C dT, AbHU HYKH SHEPrUHAHMHT KHiiMa-
TH TeMiiepaTtypara O0FIHK, WYyHra Kypa, oup Moab waean ras-
HUHI HYKH DHEPTUACH:

T
U=U+| cdr (I11.56)
0
BHp MOJIb HACAN N3HHHT SHTAIbBIIHACH!
T
dH,=CpdT Ba HT=H0+£ CpdT (I11.56a)

bup Monb Maean razHMHr [enbMmronbl GYHKUHACH KHil-
matu (IT1.45) TeHrnamMaHu TypryH TeMneparypana MHTerpai-
nawm nynu OMnaH Tonuaanm:

dF=—8dT—PdV
T=Const; dT=0 6¥nranna,
dF = -pdV = - &L dqv

F=F:RTInV=F,+ RNnC
F=F+RTInN (111.57)

bup Monb naean razuuur 'mooc pynkumusacu (111.53) teur-

JJaMaHHW TYPFYH TeMreparypafia MHTerpawuiall uyau OunaH
TOTTHNA/N:

dG=—8dT+VdP
Ba 7=Const, dT=0 6yaraHnurunax,
dG = VdP = -Bg-dp

Hdemak:
G=G,+RTInP (111.58)

(I11.56—111.58) tenrnamanapaarn U,, H, F,, G, — uH-
Terpauiail JOMMHHNApU dakKaT TeMneparypara 60FiuK Oyaran
KaTTAIHKJIApAUP. YIapHUHF KUIMAaTH HOMabiayM (Oy TyFpuaa
IV 606na 6axc wopurtwnann) 6ynrauaurnaan U, H, F, G nap
Y3rapMuIHHHMHI MYTNaK KUIMATH XaM HOMabAYMAMD.
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IOkopraa unean razapHUHr TEPMOANHAMHK NMOTEHUHAN-
NapMHK aHKMKnawaa xonat sa Mennenees—KianeipoH TeHr-
namanapuaad ¢oiaananunan. Xyaau Wy Tap3aa MaBXyl ras-
Nap TepMORMHAMHUK NOTEHUMANNAP KUAMAaTHHHU TONHUUI YYYH,
YAApHHHT X0NaT TeHrnamacuiaaH, MacanaH, Banu-aep-Baanbc
TeHrnamacuaad donaanaHunaan.

XAPAKTEPUCTUK DYHKUUANAP

Xapakmepucmux @ynkyuanap repmoaHHaMuK QyHKLUUSNAD
OyNHO, yNapHHHT Y3X €KU XOCHIANAPH CUCTEMAJIADHHUHT Tep-
MOAMHaAMHUK xoccanapu (7, V, o, B Ba xoka3onap) Ba xonart
TeHrnamanapuiu udoasanawmn Mmymku. U, H, F, G xapakre-
pHCTHK QyHKUMsIAp Xymaacura Kkupaau. fOkopuna U=¢(S, V),;
H=9(S, P); F=9(T,V); G=¢(T,P) bunan taHuuwauk. Tepmo-
IMHAMHK QyHKuusnap ypracuaard 6ornanmw I11.5-pacmaa
GepuaraH.

P "4
= H r—
et u o Py--—--
et 7S—» F —1——-—-+PV-—— S T
——T7 .5 - G St /

H F G
I11.5-pacy. TepmoantHaMBK PyHK- 111.6-pacy. TepMOoanHAMUK QyHK-
HHATAPHUHE §3ap0o DOFANKINHIH. uusNapHUHr Tabuui yarapynyan

napamcrpaap Omaan OoFaammwy.

T, P, V, S nap MycTakua y3rapyB4aH KaTTaiuknap (napa-
meTpsap) 6yan6, Tabunii yarapysunnap aeé atanaamu. Tepmo-
InHaMKK dyvnkumsaap 6unad Tabnii yarapysyuniap vpracu-
aarn 6oraanniy 11.6-pacmna Ba (111.59) teHraamana 6epin-

raH.
by GoFnanniaapHUHr aHaMTHK siponacy Kyiisaaruya:
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dU = TdS - PdV
dH = TdS +VdP |
dF = -SdT - PdV (I11.59)
dG = -SdT + VdP

S HUHT y3rapuiunHu OeBocHTa Ky3atub GOpHil MYMKHMH
oynMaraunuruaaH U sa H xXapa€HHUHr AYHaNHULUKM Ba MYBO-
3aHaT IAPTHHH KYpCaTyBYH KpHTEpHH (OeArMnoByu Karra-
JIKK) 6ynu6 xucobnaHaaM, IWHWYHHUHT Y4YYH XapaKTEPHMCTHK
dbyukuua cudarnaa Kam KyanaHwnaau. by Makcaanap ydyyH
akcapusat F, G naH ¢doinnananunaam. Mucon rapukacuaa AG
HUHTI y3rapyiin OMaaH TaHULLAWIKK:

dG=—S8dT+VdP

P=Const 6ynrauna, dP=0 OVnaaM Ba IOKOpMAArH TEHIJIaMa-
NaH:

(%?),, =_S: (ﬁaag)p =AS (111.60)

T=Const 6ynranna, d7=0 o6ynaau Ba (I11.52) TeHrnamanan
(%) =v (I1L61)

Keanb ynkanu. llly Tapuka MogaanapHHHI Typau XoccajlapH-
HuM ndonanaiianrad mukaopnap: C,, C o= _L( T) (n3006a-

pPYMK KeHrannu ko3dpurumneHTH) Ba fB= - (-(5’?-7-_) (N30XOpHK
0

KeHrainw kKo3dbdHUHEHTH) CHHTapy MHKAOPJAapHHM TOMHIU

MYMKMH.

MoananapHHHT X0aaT TEHIIaMalapMHM TOMULIAA, XapaK-
TepUCTUK PyHKuMsaapaaH ¢orinanaHuiy, 60uKa ycysapra
HucbaraH Mykammanpokaup. MacanaH, uaean rainap yvyH
(111.58) TeHrnamara MyBodHK;

G=G,+RTInP
Ba dG = RTd 1nP=Rre’;,3
(B_G) — RT
aPlr P
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Fa TeHT. (3—§)T HHHT 6y KuitmaTh (111.61) TeHrnamara kyiua

Ca. yaean ra3napHUHr xonaar teHraamMacun PV=RT onunanm
by Hartuxanapuun H, U, F napanan doninananubd xam xocn:
KMAKMI MYMKHH,

TMBBC-FrENbMIronbl TEHFNAMACH

G=H-TS tenrnamara (I111.60) teHrnamazan S HUHI Kni-
MaTH oMb Kyiuica,

G=H +T(%$)P

Keanb unkanu. UKkt xonart yuyH Oy TeHriaManu Kynuaarmu.,
€31l MYMKHH:

AG=AH +T(%E) (11162

A =—AG; AQ =AH Gynrannuruaan;

Amax. =Qp+T( %] (I11.63

Arap F pan ¢ornanaHniaca:

Amax. =Qy +7{%] (111.64)

YmymaH, Oy TeHrnamMa Kynunarm KYpHHHILAA €3HN1a0H:
d.
A max. =Q+T(—%ﬂj?5-) (111.65

by 62—65 menenamanap I'ub6c-Tensmzonvyy menanamacudup
by Tenrnama 6ab3ax 1 Ba Il 60w KoHyHnapHuyu 6iupnauran
TeHrnamacu aeb xam oputunaan. by TeHrnama peakums Hc-
CHKJIHTH (MYKK SHEPrust €KH IHTANbININUA) OWnan Haxapuaran
MAKCHMaN MU opacuaary 6oraraHnwHN nonanaau. by Tenr-
aamanad ¢ponaanaHnbd, Makcnman MiHHHHT (€K 'MO6C dyHkK-
UIHSCHHHHI KMHMATHHHM) Ba Oy KMMMATJAPHUHI TEMMeEpaTy-
para OOFIMK X044 Y3rapyuinHM OMAradH xonaa NCCUKAMK
3(xpeKTH (EKM MYKM IHEPIUA, SHTANALNHA Y3rapuilH) KHii-
MATJIapMHHA Xucobnaii MyYMKHMH Ba akKCHMHYa, Q HHHF KHM-
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MATHHM OMAraH Xoailad MakCMMan UUIHHUHT KHIMATUHM TO-
mi MYMKHH. Jlekin OYHHHr y4yyH TEHIIaMaHKW MHTerpaniail
KepakK LUYHAA Kyiidaars TeHrjaaMa OJMHAaAH.;

4=[Qar+c (111.66)

Hemak, Q naH A nu xucobaaw yuyyH Q HUHT TemnepaTy-
para 60FAMK Xx0a4a V3rapMiuHHHY Ba MHTErpaiaaw A0MMHHCH-
HH OMAHWI KepaK. by KOHCTaHTAHHHI KMIMATH TYrpucHaa Ke-
HuHpoK TyxTtanamul (IV 60b6ra Kapasr).

KUWMEBUA NOTEHRUMAN

IOkopuaa (111.59) reHrnamana keATUPUATaH TEPMOAMHA-
MUK PyHKUHAAAPHUHT, MacanaH, F 8a G napHUHr KUHMATH
Oup Monb éxkn OMp rpamMm Moana yuvH xucobnananu. bynnait
xosaa G HUHT y3rapuwin dakat T,P ra 60FauK. Arap xapa€H
BaKTHAA cucTeMana ¢xkM ¢a3anapaa MOAAAUNAPHHUHI MACCaCcH
(éKH KOHUEHTpauMsACH) y3rapca, H30TEPMHUK MOTEHUHANNAP-
HHUHI KMHMaTH XaM y3rapaav, AbHH:

F=o(T, V,n,n,...n)
G=¢(T, P,n,n,...n) (111.66a)

n,n,...nnap 1,2 ..... n KOMMOHEHTJIADHHHT cHUCTeMana-
ru (exu ¢azamaru) mMoab coHn. Macanau, 6apuya Kumé-
BMH Xapa€njapaa nacTtaabKH OJIMHIaH MOAAdalapHHHT
MHKAOPH KaMasiiyX Bd aKCHHYA, MAXCYNOTAAPHHUHT MHK-
nopu optaau. MonaanapHuMur OMp arperar xo.1ataaH HK-
KMHYMCHra yTHKaa ¢pasanapaa yrapHMHr MHKAOPH V3ra-
paan Ba X0Ka3o.

I'n66¢c dyvukuusicnuunr tyna anddepenunany (111.66)
TeHrnamMara MyBopHK;

dT dP dn
=[2G G 9G
dG (8 )p'"l o) M (%T)T.nl . H + [ anl )T pny..n, M
+....(-Qﬁ dn (111.67)
an; T.p.my. .mi
_aﬁ dn;
K =(a"i)rp.n|..n,--| (111.68)
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W, — i KOMINOHEHTHUHI KMMEBHH noreHuuanu. LlyHnai
KWIKO, bupop xomnonekmuure KUMEBUl nOmMeRyuanu y32apmac
memnepamypa, 6ocum eéa 6y xomnorenmoan 6owxa 6apua Kom-
NOHEHMAQPHUHZ MUKOOpU Y32apMACOaH Kon2anoazu, MyaiaH Moo-
O0anuHz M0oab CORu bup bupauxka yseapeandazu fubbc gynxyua-
CUHUNZ Y32apuwiuea meHzoup *,

Co¢ MomaaHUHI KMMEBHH NMOTEHUHANH WIY MOINAHMHT
I'n66¢c byHKUHSACHUIA TEHT:

n=G, (111.69)

®akar 'n66¢c pyHkuuacH 3Mac, 6anku G0OLLIKA XapakTe-
puctuk dyHkumnanapHuHdr (U, A, F) komnoHeHThap OyiiHua
XOCHAanapura XxaM KMMEBHH noteHuUHal, ned Kapaii MyYMKHH.
Kuméeuti nomenyuan axamuamea 3za kammanaux 6yaub, cucme-
mada (éxu gpazanapoa) KoMnoHeHMAap MuKoopu (KoHueHmpayus)-
HUHe y32apuwiu Gunan 6opaduzan ¥apaérHAaprHuHe UYHAAUWUHY
6a Mygo3zanam wapmunu ugooaraiiou.

(I11.67) Ba (111.68) TeHrnamanapnau:

G -(3f),  +@8),  +Fuan  auro)

Keanb uMkKaau. Arap xapa€éH y3rapMac temneparypa Ba 0o-
cumaa bopca,

dT=0; dP=0
oynaau Ba (II1.70) Tenrnamara kypa
dG=Zudn, (I111.71)

IWaKJaa €3UNAaaMm.
Myso3anat Kapop Tonraiaa dG=0 6yarannuruaasH MyBo-
3aHaT X0JIaTHAA:

Tudn =0 (111.72)

by TeHrnama usomepmuk-u3zobapux paguwda moddasapHune
MOAb COHU y32apuwu busan 6opaduean ¥capaéHAQprRUHE YMYMull
Myeozanam wapmudup. by TeHrnamara MyBodHK, xcapaén aii-
PUM M000arap KUMEBUU NOMERLUUANUHUNRZ MEH2AQULLU MOMO-
HU2a UyHaAaou 6a KUMEsUl NnOMeH|UAINap meHaAauzanoa my-

* AHHKDOFM, MaBIYM KOMITOHCHTHHHI | MONb MHXIOPMHKH UtyHAai
KaTTa XaXKMra KYIuil Kepakk, WY BaKTAa CHCTCMaHHHT TapkubOH amanaa
yirapmMaciaH KONCHH.
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go3anam kapop monadu: arap | 8a W', OHMpPOp /i MOIIAHMHY
HMKKH ¢a3anary KMMEBHMH noTeHuUHaNU Oyica, MyBo3aHaT
Xonaraa
=,

oynaan. MacanaH, cyB OyrFn1aHraHnaa, CyBHHMHI CYIOKJIUK Ba
OyFaard KHMEBUH NOTEH1IMANKU TEHIALWTyHYa OyFnaHuiu (cy-
IOKJaHHuil) aasom 3taan. Kanaai OyamMacuH, OUpop TY3HHHI
3pULLN YHHUHF 4YY¥KMa BAa 3PUTMANArM KMMEBUH NOTEHUHAIM
TeHIJalIryH4a JaBOM DTalH.

KnumMéBuit noTeHUHANHUHT KHIIMAaTHU. Arap
xapaeH (I11.59) teHrnamara myBodHK TYpFyH TeMmepartypa-
aa bopca:

dG=VdP (111.73)
(111.69), (111.73) renrnamanapaa codp Momna yuyH
dp=VdP;, p=c+|VdP (111.74)

oynaam.

by epaa V' — 6up MOAb ra3HMHI XaXMH; ¢ — HHTErpaiaiu
JIOUMHUHCH. Y bocumra OOFAHK 3mac, Oanku MabayM Oup ras
YuYyYH TemMneparypara OOFnHuK O¥araH KaTrtaiuk.

HUaean rasznap yuyd (111.79) TeHrnamanaH:

dy =VdP = EL dP = RTdInP (I11.75)

Ba
u=p,+RTinP (111.76)

kennb unkaau. by epna, u, — CTaHAAPT KMMEBHH 110TEHIIUAN
(ra3HUHT P=1 aT™M.naru KuMeéBuit noteHLMaIH). [a3HHUHT OO~
cumu P, nan P, atmocdeparaua y3rapraHaa, KUMEBHUHM NOTEH-
UHATHUHT Y3rapMiuu

P
Ap=p,—u,=RTin 5 (111.77)
ra TeHr. Arap rasnap apajaiimacu MaBxy/l 6ynca Ba ynapaa p,

— ra3sHWHI apaaaliManaru KUMEBUH noTeHUHanMn 6ynca, p, —
KHIMATH Ta3HUHT napunan 6ocumu Pi ra 60orankK OVaaau:

dun=RTdinP; p=pn, +RTinP, (111.78)
du=RTdInV, i=p, +RTInN (111.79)

Mapxya rasjJlJapHUHr KMMEBHMH RNOTCHUHAIM KUHMATHHH
aruraaw yuyH (11.74) reHrnamanary V — xax™ YpHHUra yHUHT
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KHAMATUHU MaBXyA ra3jlapHUHI XOnaT TEHIJIaMaCUIaH ToO-
nub KyHHLI Kepak.

YHYBHAHIUK (OYTUTUBUK)

OnauHru 6yaumnapaa aiTuwiaraHuaek, MaBxyn (pean) ras-
nap TepMOAMHaMHK noteHunaapu U, H, F, Q kuimaria-
PHHH TOMNMILLLAA YIAPHUHT XOJAT TeHI1aMacHaaH ponaanaHmwi-
raHaa, aHYarMHa Mypakkab TeHriamanap XoCwi KWIMHIAH,
si’bHU Oy yCyn aH4YarMHa Mypakkabnuk KuaraH. byycyn ypHHU-
ra JIbtouc 6owika 6Mp coana ycynHu rakind 3trad. by ycynaa
MaBXYyI rasnapra (MaBXyl CHMcTeMajiapra) MaHcy® TepMOAMU-
HaMMK TEHIr1aManap, Waeaj rasjiap yyyH YHKapuiraH oiaami
KYPUHUILMHU (XONAaTHMHK) caKnad Konaau. MawinymMku, MaB-
XyA razjiapHUHr uaea radiapaaH acocu papkKkud yJapHMHr
MOJICKYJaalapyH opacHIard TOpTUIIHIL (Y¥33apO TabCHP) KyUH-
HUHr MaBxyanuruaaaup. lemak, maean raznapaa P 6ocum,
acoOCaH, MOJIEKYJIAUIAPHUHI COHMIa Ba Xapakar Te3jiurura 6or-
K. Masxya raznapHuHr 6ocumu, OynapaaH TalllkapH, Mo-
Jiexyianap opacyHaarv TOPTHIUHIL Kyuura xam 6ornuk. Jewouc
Maexcyd easnap yuyx 6bocum ypruea sappavansap opacudazu mop-
MuwuW Ky4uHu y3 u4u2a onean Kammanux — f y4yeuanaux (éxu
qbyeumuefzux)nu x}‘r’mawuu makaugh 3madu. Y4yBYAHJIUKHHUHT
ynyamMu OOCHMMHHHI YiyaMH OwnaH Oup xua. LlyHra kypa,
MacanaH, MaBXYH Fa3iapHUHT TEpMOAMHAMUK (YHKLHNA-
pH, MacanaH, G, u yuyH Kyhuaard udona onMHalIu:

G=G,*+RTinf, AG=G,—G,= RTin%

w=p,+RTInf. du=RTdInf
Ap=y,—p,=RTin & (111.80)

byHna, — MAaBXYA ra3jlapHUHI CTaHAapT INOTEeH-
LHUANH. ,Elemax 8apqa TEPMOAMHAMUK TeHIJlaMaiapia MaB-
XyA ra3nap ydyyH P ypHura f Hu KVituiu Kepak. YuyBYaHIAK-
HUHI 60cuMra HUcOaTura yuyeuanauxk kodgppuyuenmu y nei-
HIAAM:

=L. =P (111.81)

f— at™. bocuMuaary maean ra3 craHaaprt cudaruaa Kadyn
KM/IMHIAH:

JS=P=1. MaBxyn razniapHuHr 6ocuMun Kamahrad capu P 6u-
naH f opacuaaru dapk xam kamas 6opanu:
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limP=0; limy=1 Ba P=f6ynanu.

Bakyymaa MaBxya rasnap yuyyH f ypHura P HM Kyuiawu
YH4Ya KaTTa XaTOJIMKKaA OJHO KeManaH.

Yuyeguanasuxknu ea yuysuanauk xos3gguyuenmunu xucob-
aau.
(I11.74) Ba (II1.80) Tenrnamanapnau:

dy = VdP

du= Ry [0 =77YEP (11.82)
xocun 6ynaau. (I111.82) TeHrnamMa MHTerpalaHca:
£
2= g [vaP (111.83)

KeJnb unkKaan. Masxya rasnap XxaXMHHHHT 00CHUMra 60FNHK,
Xonga y3rapuiuuHU 6esocuTta ¥i4ab, MabiyM TeMnepatypa Ba
bocKuMaa Oy raznap XaXMHHHHT HIeal radiap XakMHIaH KaH4ya
dapK KWinuHK (o) HX TONaMM3:

=RT _
aPV

V=-‘¥- — KnaneiipoH TeHrnaMacura MyBodMK MAEaT ras-

HHHI XaXMHra TeHr. by tenrnamanalH V Hu tonu6, (II1.83)
TeHIrJiaMara Kyiwiaau Ba TeHIIaMa MHTerpaulaHalau:

2
ln—%=ln%—#{adF

P, — 11y Kagap KHYMK MHMKIOpAA ONMHAAUKH, P=f Teur
OVJICHH, CYHI «]» MHACKCHHH TYLLUPCAK:

P
lnf=lnP--,JfP£gdP (111.84)
€KH
P
1n{,. =--L ijdp
Ba

-1 P
Yy =e AT [adP (111.85)

P—0
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175
WA,
3 )n . ¢ = 140

I11.7-pacs. NH, rasu yuyH oo HHHr GOCHM OCTHIA {3rapHLLi.

xocun kunamus. I11.7-pacamiaa oo — HMHT 60ocuMra 60FAMK Xoaa
y3rapuuwum Kypcaruiarad. P=0 mabnym 6ocyuMraya 6yarax 1o3a-
HHUHI UHTerpan KuitMaTtuHu udonanamau. Pacmaaru o=¢(P)
MaKCHMyMAAH yTaau, AcMakK, nact 6ocumaa L P, woKopu 60-
cumaa f > P 6ynann.

O —HH OCOHIHHA TAXMUHHIA XxHcobnalu MyYMKHH. Arap 60-
CHUM KaTTa OynaMarad derapaaga a=const 1e6 Kabyn KuauHca,
(I11.85) TenHrnamanau

Inf = InP - 4
EKH
ny =inf=-ab; y- & (111.86)

Kennd ynkanu. ysa P HHHI KHYMK KMAMaTHAZ Aapaxani QyHK-
LKA KaTOpaapra axparuiaca Ba OMpUHYK KaTTAIKK OMaaH yek-
JIAaHUACA:

=]-4L =_P [RT _ \_L2V _P_
v=l-%r RT(P 0‘) RT P, (111.87)
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, — WI€ai rasHUHr OOCMMH, S’BHH LIy Ta3HMHT
\yaihsiH TeMnepartypaaa ¥ XaxXMHH MLUFOi KMArasaaru 6ocu-
MU,

Y HU TaXMHUHHI XUCOONAWIHMHI AHA OHUp yCyan MOHaHI
xoJ1laT/Iap Konnacura acocnaHrad. llyHra myBoduk, raznap
fnapaMeTpUHHMHI YIApHUHI KPUTHMK KMHMaTH HUcOaTHra xea-
mupunzai napamempaap IEAWIAAH.

by epna: P

r=fs m=fy rege (111.88)

T, P,V — KpUTHK TemnepaTypa, KpHTHK OOCHUM Ba KpH-
THK XaXM, T, T, r — KEATHPHUJITAH TeMmneparypa, Ken -
TUpuATAH OGocuM Ba KeNTHpHATAH XaXMmM. MoHaHna
Xonarnap Kouaacura MyBodMK, arap KaHAAWIUMP HMKKH XHN
ra3HMHI KeATHPHITraH MKKKTA napaMeTpH Y3apo TeHr 6yica,
YHUHT KENTHPHUJITAH YYMHYH NapaMeTpH XaM TeHr 6ynaau. by
XoJjiaa raanap 6Mp xun xoccara 3ra 6ynaau. XKXymaanaH, arap
MKKH XWJ Ta3HUHI T Ba T IapH TeHr 6yjica, yuyBUAHIHK KO-
3bPHUHEHTH ¥ XaM TeHr Oynaau:

Y=9¢(7n, 1)

by ycynna yuysuyaHauk KoadpdHuMeHTH Typau T aaru Igy—
lgrn GOFNIaHNIL YU3HUFU EPAAMMIAA TOMNMHUAAAM.

KNAY3UYC-KNANEAPOH TEHINMTAMACH

by TeHrnama Oyr OOCUMHUHMHI TeMmnepaTypa TabCHpHIA
y3rapuiuvHu Ba 6up aszanaH yTHuaa teMnepartypa (Myanau,
KalHall, Xanjaanuviu, KaTTHK MOAINANapHUHI Oup XxonaraaH
MKKHHYHY XoJaTra YTl Ba XO0Ka30) 6ocuMmra 6OFaHK xonaa
y3rapuuinH1 udonananiam.

Arap 6upop T03a Moaaa 6Mp arperar Xo0JaaTnaH MKKHHYH
arperaT xonatra €K 6up WaKnNAaH UKKMHYH WaKara yraer-
raH XapaéH TEPMOAHHAMHUK KauTrap 6yaca, 6y MOAAAHHHT HKKH
xonataaru kuméeésui noreHuuanu (111.52) sa (111.69) TeHr-
naManapra MyBouK KyiAnaoaruua oynaau:

dut=—Sd T+ NVdP

dud=—SOJT+ V4P

1 Ba 2 dazanapumnur tapTub® conuu. ®Paszanap mMyBo3aHaTAA
oyaranna:
du(l)zdpu)
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Ba ACMAK:

| S2— S9N d T=[ Vo— N]d P (111.89)
Ba
& = AL (111.90)

¢azoBuit y3rapuuLiap M30TCPMUK paBliliaa OopraHauruaal
(111.29) TeHrnamara MyBoHK;:

AS=A.;I_ (111.91)

oynanu. by epna: AH — Monsap OyFiaHWI UHCCUKAMTH. T —
6yrnauuiu Temneparypacu. (111.90) sa (111.91) Tenrnamanap-
AAH!:

AH=T%AV (111.92)

€KH
AH = Td (V V) (111.93)

Keanb uuKanu. by meuneaama Kaaysuyc- Kaaneiipon menenama-
cudup.

V, lokopu Ba V, mact Temneparypaaaru Xo/laTra MaHcy6
comim'mpma xaxM. (111.93) teHrnamanu xyMunaruua €3miu
MYMKHH:

df - T8 1) (111.94)

Hemak, 6y Tenraama Oup arperar xonataaH OowIKa arperar
X0aatra yTHiu TemMnepatypalapuMHi (CyIOKIaHHMU, KalHall,
Xangaw Temiicparypajiaps), aIOTPONHUK VTHUIL TCMMeparty-
pacy 60CuM OMAAH V3rapiiUMHH MHUKIOPHH ndoaa KUnaaH.

Nemak, 4% anomartu V,—V, 6unan 6ornananu. Macanan,

OyFraHuul xapacHuaa AH — mMonsip OYFIaHHIL MCCHUKAMTH,

V, — ﬁymnur Ba V, — CYIOKAHKHHUHI Xaxmu, V>V, a (V,—

V)>0 EKH -———- >0 6Vnaam, sbHU GOCKUM OpPTHLLK OHUNaH Kaii-

Haul TeMneparypacu xam opraau. Cyloxnaduiu xapaéHuna AH
— MOJISIP CYIOKJIaHHLI MCCHUKJIMTH, V, — CYIOKIUKHHUHr Ba V,
— KaTTUK MOADAHMHT XaXMH. Akcapu V>V, abvHu (V,—V, )>d

Ba d T >0. JlckuH Dab3aH CyB, BHCMYT haﬁu Moaaanapia aHo-
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Man xonaTaap xam yupaiian. Macanau, cys yuyH V> V,, abHu
MY3HWHT CONULLTHPMA XAKMH CYBHHUHTI COJTHIUTHPMA XKMH -

naH KaTTa Ba wyHra kypa (¥,—V,)<0 Ba aemak 4L <0, sphu

DOCHM OPTHILHN OMIAH CYIOKAAHUIL TeMMNEpaTvpacH nacasiiu.

KpHTUK TemneparypanaH y30Kja, OYFHMHI CONMMILLUTHPMA
xaxmu (V) cyiokank xaxmuaan V. kyn mapra karra 6ynraam,
abHu V. > V.. Macanan, Hopman WApOUTAA 18 I CYBHIMHT XaXMH
18 cM3 Gynca, 18 6YFHHHI‘ XaxXMH 22,4 antpra TcHr. lllyHra
Kypa, V,—V =V, kabyn kuano6, (I1I. 93) TeHraaMaaa

AH =T 4LV, (111.95)

ne6 Kabyn KMnpil MyMKHH.
V, — OyFHMHI xaxmu. Arap OyrF naean raanap KOHYHHra

ovitcynaau neb dapa3s KiauHca, V= R—PT- oynaau. ¥V — HHHT Oy
kuiimaTy 111.94 TeHrnamara Kynunaca:

Al = RT? QPBdT (111.96)

Ba Oy TeHrnama uHTerpannanca (H — temneparypa Tancupu-
na yarapmainan xeb6 ¢papas KMauHca):

InP = B! -%’.}. (111.97)
lgP = B - ;AL (111.98)

by Kaaysuyc- Kaaneiiponnune makpubuu menenasacu 6yaud,
Oy FHUNHZ Oocumu memnepamypaza 60FAUK X040a Y32apUILULIKI MUK -

dopuli ¥cuxamaoan ugoda 3madu. by TeHrnamMara MyBopHK, op-

AuHaTanap ykura IgP, abcuuccanap ykura —7',- KUHUMaTaap

KYituaca, TYFpH UM3HK XOCHA KHAMHaAAHU. by uu3ukaa

tgor =00 ya AH=23Riga (111.99)

OV.IrAaHAHUTUAAH, TeMACpaTypa y3rapdiuud 6uaand 0yr 6ocumu-
HHHI HAKAAp KCCKHH €KH CYCT y3rapuuiy MOAAp YTHIN MC-
CHKJIMK KiiitMaTHra 6ornuk Oynann. bynaaH Tamkapu, tgo op-
Kanu mMoaap OyFiaHuiu MCCHKJIMK AH KMAMaTHHHU XHco0.1ab
TOIMIE MVAKHI,
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KAUTMAC XAPAEHAAP TEPMOAUHAMMKACH

IOKopuaa KYpyUIAKMKH, KA HTa p XapaéHnapra Mancyﬁ Ma-
TeMaTHK Hdonanapna 6apasapauk ajsomatu (=), KaWwTmMac
XKapa€Haapaa HOTEHIIHMK anomaty (2) maBxya. Lllyura iq‘.'rpa
11 601 KOHYHHHHI TEpMOAMHAMMWK NapaMeTplapHHHU KaWT-
MacC Xapa€éHJapHHU xucobnawna Kynnab 6ynmaiau. by nMko-
HUATHU KalTMac (HOCTALIMOHAP) Xapa€éHlap TepMOAHHAMHU-
KacH spataau. bu3 0y coxa Ty¥rpucuaa KHcKaya MabyMoT Oe-
pHvLI OMIaH YyerapajaHaMM3.

Knaccuk TepMOAMHAMMUKY, YHHUHT I Ba Il 6ow KoHyHna-
PH, acocaH, KaiTap €KM MYBO3aHaT XOJaTAaru xapaeﬂnapﬂu
ypranuw 6niaH wyry/utaHaau. JlekMH tabHaTaa KYnmunwinK xa-
pa€Hnap 6ab3aH ouMK cucTemanap aeb xam atanaaun. Myso3sa-
HaT (KAaHTap) Xapa€HAApPHUHT GOPHIL TENIMIH YEKCH3 KHUYHK
OyAraHAMrnaaH, KJIacCHK TepMOAHHAMHKAaIa XapaéHHHUHT 6o-
pMIUMFA BAKTHUHI TabCHUPH TeKILMpWiarad amac. Homyso3sa-
HAT CHTEMANAPAATH XapaeH ya4yaul MyMKHH O6¥araH aHuk Te3-
JAUK 6unnaH coaup 6ynanu. LllyHra kypa xapaeHHuHr 6opu-
IUMFA BAKTHUHT TabCUPHUHM YpraHuill acocuit BasudanapaaH
OMpuaup.

KaittMac xapaéunap 6Mp Heua cuHbra 6yauHann. Kaur-
MaC XapaéHnap Typ/¥ OKMMJap naiao 6yauluumn Hatuxacuaa
ByXXyara kenaan. Cucmemada uHMeHCUE X0CCANdPHUHE XaAMMA
Jcolida bup xua 6yamacaueu (2paduenmuruUKe Maexcyonuzu) Ha-
muxcacuda mypau oxuMaap xocun 6yradu. MacanaH, cucreMa-
HHUHT TYP/IM XONWKWAA TEMNEPATYPAHUHT TypaHya Oyauiln, sbHH
TEMIMEPAaTypa rpaiMeHTHHHUHI MaBXYUTMTH Tabiaraa UCCHK-
JIMK OKMMMHH l03ara YHKapaay. Arap Metail CUMHHUHI OMp
Y4HU KHU3AUPHMIAND, HKKUHYK YUH COBHUTHICA, CUM OVinab mc-
CUKJ/IUK OKHMH VTa oounanan. CHCTEMaHHHT HKKH XOHMIa
MOAJA/1ap KOHUCHTPAUMACH Xap Xua 6yaca, AbHM KOHLIEH-
Tpauus rpaavMeHTH MaBXxya Oynca, mMoana OMp XOHIAH HK-
KHHYH XOHra kena 6outanan — audp@py3noH oKkHM ByXyara
KeaaaH. [loreHunannap rpanMeHTH OOpPJIMTY HATHXACHAA TeP-
MOJJIEKTP OKHMH xocun Oynaan Ba xoka3o. OKHMMIApHUHT
naiiao 0yauwKra remneparypanap (papKky — rpaaAMeHTH, KOH-
ueHTpaumsanap dapku, noreHuuauap ¢apki, KUMEBHUI MO-
Annnukiap papky cHHrapu omuanap cabad 6yauiun MyMKHH.
Ynap kKafiTMac Xapacunapaa Ky4 (éxu mepmMoouHamux Ky4) ned
atanaau. by Kyunap Tabcupuaa Typau OKMMJAp — HCCHKJIHK
OKHMMHU, Moananap okuMH (andPysnst), 3MEeKTp OKUMH, KUME-
BHH OKUM (peakuus) ByXyara Kejaau.

Arap 10Kopuaary oKMMJap Te3JMru TypryH Oynca, ncrai-
raH HyKraga Moaaa (OKMCM) HMHT XOJaTH BakKTra OOFAUK
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Oynmaiinu. Arap Metal NapyaCHHHHI OUp YYHUra UCCHUKJINK
OKHMH OMp Xna Teannkaa 0epuand, MKKHHYK YYHAAH TYPFYH
Te31HKAA ONHRUO TypHJICa, METANAHUHI XaMMa HyKTaslapHaa
y3rapMac TeMiepatypa Kapop Tonsiyyd MyMKHMH. byHaait uia-
POUTHAA, CUCTEMAHUHI XOJIaTH BaKT VTHIUM OMaaH y3rapmaif
Konaanu. JlekuH 6y xapa€HHM (X0N1aTHHU) KANTap XAapacéH €KU
YHHU MyBOo3aHataa neb oyamaiian. OKUM MaBXymwiuru tygai-
an Oy xapa€éH KaiTtap Xxapaéuaan ¢dapk Kunaan. Ukkununu
TOMOH/IaH, CTAllMOHAP Xapa€HAa BAaKT MAabJyM pojb YHHaM-
IW, TeKUH BaKT (PAKTOpPH Xapa€éH Te3nurd 6unaH HMKoOna-
Haau. KapaéH Te3/IMru 1onMuil OVAraHaIMruaad ry€ BaKTHUHT
TabCHPH iyKaeK 6ynub kypuuHaau. bynnait xapaéunap cma-
yuonap xcapaéunap ned atanaau. buonoruk obbekTrap Xam
CTAallHOHAP XapaceHJap XyMaacHura KHpaau.

OH3ATEP HASAPUACHU

OH3arep HazapHsCH KAaHTMAC Xxapa€¢Hnap TCpMOLHHaMM-
KaCMHMHI yMyMJalliraH acocui KoHyHH 6ynaub, y cTaTUCTHKA
YCYJH BOCUTACHAA KEATHPHO YHKAPHATraH Ba MAaTEMATHK XH-
xatTaaH ucbornadraH. JleKMH WIyHra KapamaciaaH, y oaartaa,
nocryiaar cudaruaa Kabya KuauHaau.

Taxpubana Ba Ky3aTHLL1ap HaTHXAaCcHAA OKMM MHTEHCHB-
JIMrU (cypaTtH €K1 MUKAOpH) buiaH Oy OKMMHH BYXyAra Ke-
THPraH Kyuyjlap KaTTaJMru opacuaa MawiyM OOFiaaHMIU OOp-
JIWTH aHUK/IAHraH. Arap CUMcTeMa HOMYBO3aHAT X0JaTAaH Kyil
dapkK kuamaca Ba OUTTa OKMM MaBXyad OVAMO, YHUHI XOCHI
6ynuwKra 6up xua Kyy cababd 6ynran 6ynaca, Oy KydHHHr y3ra-
pPHIUY OUNAH OKMMHMHTI MHTEHCHBJIHIY OPACHAA TYFPH YH3UK,
KOHYHM wwaknuaa udonanaHagurari 00FIaHHUL XOCHA Kila-
MH3. Arap oKkuM UHTCHCHUBAUTH Li Ba Oy oxumra cababum kyu
Xi 6unaH udonanaHca:

L=XL, (111.100)

o6ynanu. by epna L — denomen éxu xunemuk xospduyuenm
neo6 aranaau. by xkoagduuueHT Taxpubaaa 6esocura yauyaHa-
OH.

Xakukaraa xaM, dOypbe KOHyHHUra MyBOMK, XUCMHHHT
MCCHKAHMK VTKA3uiuK (OKHM) TEMNCpaTypa rpaiMeHTHra npo-
nopuHoHan Oynud, TeMneparypa rpaiMeHTH y3rapuiuy Ou-
JIJAaH HCCUKAUK OKHMH XaM TYFPH YH3UK KOHYHH OViinua y3ra-
paan. Ulynnnraek, Puk koHyHura myBodpuk, andpodysus tes-
AUrH (OKMM) KOHUEHTpauusnap rpaaydeHTHra nponopumro-
Han 6Vnanu. Onm KOHYHHIra MyBohHK 3Ca OKUO VTraH 3j1exkTp
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MHUKAOPH (OKHMM) MOTEHUHANNAD TPaAMEHTHIA NPONoOPUHO-
Han 6ynanv Ba xoka3o. Ouk Ba OM KOHYHIApPH TYFPH YH3HK
TEeHrnaManapmura 6yAcyHanH.

OH3arep Ha3apUsACH CUCTEMAHWHT CTAallMOHAP XapaKaThia
Ky4y OMnaH xapa€H Te3nuru opacuaaru 60FnaHuILHU udona-
fainan, yHM Xap KaHaal cTrallMoOHap XapaéH yuyH XOpHi
KHJIMW MYMKHH. OH3aceprunz Gupunvu KOHyHU2a Myeouk,
mypau xun xcapaéuaap (oxumaap) mesnueu buaan mepmoduna-
MUK Ky4 opacuda myrpu 4usux KoMyHu Xykm cypadu. OH3arep
Ha3apUACH XapacH KaNTapayukiaaH KaM dapk KwiaauraH xo-
JIap y4YH TaaJulyKJIHAUDP.

bab3aH 10Kkopuaa 6axc 3TUAraH XXapaéHAapHHHT OMp Hey-
TaCH 3HT OMAUM X0oaaa, MKKHTAacH OUp BaKTaa OOpHLIH MyM-
KHH. Yiaap 6up-6upura Tancup 3tnb, Oupnaiuras, Ky 3g-
dexTHn Byxyara kearupaau. Mapa3 Kunainuk, Momzanap
KOHUEHTpPaUMACH CHCTEMAaHMHI XaMMa Xoinaa Oup xun
6V¥nraHM xonna TeMneparypa rpaavMeHTH MaBXyld OVJICHH.
TeMneparypa rpaiHeHTH TabCHPHIAA MCCHKJAHK OKUMH BY-
XYyAra Kejaid Ba yYHM Moada TalUMKAH, HATHXada MOoAda
oKMMH — nudPy3na Byxyara kenanu. bunodapun anodoy-
3U OHMJIaH HCCHKJHK VTKa3ull (MKKH OKMM) OMp BakKTia
6opaau Ba TepmMoaupPysua xoaucacu (Cope 3dpdextn) co-
Aup Oynaau. by xapaénpa anddy3us oKMMH HaTHXACHIA
KOHLEHTpAaLHA rpaaUeHTH ByXyara kenanu. LllyHnai xkuan6,
TEMIEpaTypa rpalueHTH KOHLECHTPALUMNS NPaAHEeHTHHH BYXYIl-
ra Kentupanau. JIeKMH ByXyAra KejraH KOHUEHTpauHoH ¢apk
XapaéHHH TECKapHU TOMOH HyHanTnpuwra uutunagu. Llyn-
nan KManb, nacTnabku Kyu TeMneparypa rpaiMeHTH Ba SIHTH
BYXYAra KelraH Kyd — KOHUEHTpauMs rpagMeHT Kapama-
Kapli¥ TOMOHTIa ¥yHajiaraH 6ynaau.

* bab3aH 10KOpHAAryk XapaéHHHWHT akCcH coaup Oynanu, sbHH
KOHHEHTPALIMA MPaiMCHTH TEMMNEPATYypa MPAIUEHTHHH BYXKYIra
KeNTHpaaM, sbHHU AN dy3uss OKUMH HCCHKIHK OKUMHHH BY-
xyara kentupub, 6y okum oup Baxraa 6opaaun (drodop 3¢-
¢dexTn). LLlyHHuHraex, HCCHK yTKa3uil OMaaH 31eKTp YTKa3HIl
xaM Oup BakKraa 6opuiuu MyMKHH ([TeabT 3¢dpekTH) Ba x0Ka3o0.

Jlemak, xanoait 6yamacun 6upop oxum uxku ky4 — X, ea X,
cababau eyxcyodza xenca, On3azep Hazapuscuza Jnyeoqbux, My-
ausn oKum bunsan Kywaap opacudazu 6oraarnuw maexcyo bysaou:

=L, X, +L,,X,, (111.101)

Macanan, anddy3usa okuMu I, KOHIEHTpaLUHsA rpaaHeH-
™ X,, Ba TeMnepartypa rpanueum X,, TabCHMpHAA BYXYAra
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KEeJIMWK MYMKHH. L, | L, , — Ternuuin peHomeH KoappuumeHT-
Japaup. YMyMaH KaHaan 6yamMacuH 6up okuM OMp Heya KyH
TAbCUPHIAA, BYXKYIra KeJca:

J=3Liy-Xyn=1,2 3..n) (111.102)

Arap 6up-6npyu 6MnaH 60FnaHral kku J,, J, okum 6op-
ca (macanaH, diodop 3dpdexTn), OH3arcp KOHYHHra MyBO-
PHK:

J|=L|.|X|,|+Ll.z'xl.z

J=L, Xt X, (I11.103)

(dapa3 KUnaiiKuK, TeMneparypa rpaiMeHTH TabCHPHUAA KOH-
LHEHTPAUHUs TPAAHMEHTH BYXYAra Keand, HaTHXana UCCUKIHK
Ba AHPPYy3nst OKUMHU XOCHUN OVJICHH.

L, — uccukank okumy Ba L, — andodysua oxumu 6yica,
X, — HCCHKJIHK OKMMHMHH BYXYAra KeJTUpraH acOCHH cababd
(xyd4) Temneparypa rpaaMeHTH, X, — anddys3us OKUMHHH
BYXY/ra KEJITUPraH aCoOCHH Ky4Y — KOHLIEHTPALIMOH TPalHEHT-
anp. MabjlyM OKMMHH BYXYyAra KeaTupyBuHd acocui Kyd 6y
OKUM OMNAH MHTEHCUBINUIKM opacHaaru 60FAaHUIIHK Udona-
nananrad dpeHoMeH kos3pduunentnap — L L, , xycycui xo-
spduyuenmaap nedivnann. L X, , — KOHUEHTpallug rpaaneH-
™ GUNaH MCCUKIMK OKHMH Opacuaark 6ornanuuibm; L, X, |
— TeMneparypa rpaaneHTH 6unaH anddy3na oKUMH opacu-
aard 6ornanvwiHK uonananau. L, Ba L, y3apo 6orroeuu
ko3duyuenmaap ne arananm. ' '

OHn3azepHUHZ UKKUHYU KOHYHU Y33PO OOFIaHHUIL TeHT/1aMa-
c¥ HOMM OMnaH wopuTuiaayu Ba Oy KOHYH KaTMac XXapa€H-
JNIAPHUHT 3HT aCOCHI KOHYHU XHcobnaHanu. by koxnyHnza myeo-
gux, y3apo bornoeuu Kodghpuyuenmaap bup-bupueca mene 6ysa-
O0u, SIbHH: |

L,,=L,, (111.104)

Ymyman, arap X Kyd O6unad L, okumMn opacuaa Gornanui
MaBXyd Oynca, 0y OOFIaHUIUHMHT aKCH XaM MaBXYA Oynanu,
abHU X Ky4 OMnaH J_ okuMK opacuiaa xaM GOF1aHML MaBXyA
Ovaanu:

L, =L, (I11.105)
lllynpan kpau6, Oy TeHrnama oOuprannkaa 6opaaMraH MKKH
xoauca opacuaary 6ornauuiiHM ndonanainan. by 6orrannw
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Oup BaxTaa OopaanraH UKKM XOAMCAHHKHT OMpralalivilM Ha-
THXAcHUaa XOCHa Oynanu.

KUMEBUNA PEAKLUANAPOA 3HTPONUSAHUHI
BYXYArA KEnNUWuM

IT KOHYHHHHT ACOCHUH Konaacura MyBoO(HK;

ds >R (111.106)

TeHrnuk OGenarucy KamTap xapaeéHnapra, TEHICHU3nuK 6en-
rucH Kait™ac xapaénsapra MaHcyb. Kaavauyc Oy TeHrnama-
HHM KANTMAC XapacH/Jiap YYYH KyHMHaaru4ya y3rapTupam:

ds =32 -8 axn ds =R+ X (111.107)
8Q’ — komnencayusianmaean uccuxkaux ned atanaau. 5Q’ cuc-
TeMmara 6epuaraH €éKM CUCTEMa TOMOHHAAH YHKAPWITAH HC-
CUKJIHUK XaKHKHUNA UCCUKIUK bYamacaan, (I11.115) Tenrnama-
Ia TEHINMUK XOpHiH OVauim yyyH 8Q ra MyBO3aHaT XoJ1aTAA
IOTWIMILK Kepak Oynran kywumua wccukaukavp. (111.106)
TEHIaMara Kypa, Kautap xapaéunaap yuyH 8Q’=0, kaTmac
apaeHjaap y4yH.

3Q>0 (111.108)

Hemak, Q" nonmo Mycbar 6enrura 3ra 6y1mnb, cHCTEMAHH
KAaMTMacChMnKKa OonHd Kenaau, y cCHCTeMa Huuaa bopanu-
raH KaiTMac Xapa€H HATHXACHIA BYXYAra KeaaiH.

(I11.106) TeHrnamMaHu Kyfinaaruua €3Mul MYMKHH:

ds=d_S+d S (111.109)

bynaa: dm5=$; dnS=£;.'- d § — TawkKu 3HTpouus, d. S

— HUYKH SHTpONUA Aed aTtananu, ibHU CHCTEMAra MCCHKJIHK
Gepunuly €KMW YHAAH KCCUKJIMK OJIMHHMINM HATHXXKACHAA IHT-
pONUsiHK y3rapuillin d S — Xapa€HHUHT HOKAIITApAUTH HATH-
XacHaa CHCTeMa Myuaa pyi 6epraH 3HTponNuA Y3rapuiuHANP.
KOkopuaarn (I11.108, T11.109) Tenrnamanapaan

ds—5>0 (111.110)

by tenrnama koMneHcauMsiaHMarad MCCHMKJIHK 8Q° — HH
CHCTEMANA Ka M TMacC Xapa€H OOpMIUH HATHUXACHUNA IHMPO-
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nus eywcydea xeauwu (d_ S) 6nnan 60ornaiau. babian 6y MUK-
AOp 3umponus kynaummacu ne6 xam aranaau. (111.109) Tenr-
NnaMajaH:

0Q'=Td §>0 (ITL.111)

LlyHnai xunub, KOMNeHcauuanaHMaraH HCCHK/INK HYKH IH-
Tponust 6MnaH abconoT TeMnepaTypa KynaitMacura TeHr 6yna-
OH.

Ka#Tmac XapaéHAapHHHT KaiTap XapaéHnapaaH sHa 6Mp
¢dapkKy WyHAAKHU, yRap ynayawl MyMKWH Oy/IraH aHHMK TE3INTKUK
ounan Gopani, Kaiitap Xapaénnapaa BakT 3bTHOOpra onmuH-
mMaraH 6ynca, kamM TMac XapaéHnapaa 3bpTubopra ONIMHaOuU
Ba TEpPMOAMHAMHUK (DYHKUMANAPHUHI BakKT OWnaH y3rapuiuu
TEKILMPHUIAAH.

Arap d § 3uTponus df BaKraa ByXyAra KeJjca:

o=22.>0 (111.112)

G — 3HTPONMAHMHI ByXyaAra Kenuuu teanuru. lOkopuaa
AaNTWIrAaH KaHTMAaC XapaéHnap TepMOIAMHAMMKACHAArH aco-
cu#t BasudanapnaH O upy TepMOAHHAMUK GYHKUHNSA -
JAapHUHT y3rapuvil TE3JUTHHHW AHUKNAWAAH
ubopar.

Arap cucrtema wu3onupnaaHraH 6yiaca, asvHu  U=const,
V=const, TaliKX SIHTPOMHUSAHUHT Y3rapuiuiu Hoara TeHr d $=0
6ynanu, neMak, yMyMU 3HTPONUAHUHT Y3rapMiiyd MYKH 3H-
TPONMS Y3rapHiuura TeHr.

d,,S=d 5=0 (111.113)

Tepmoannamuka 1, 11 KOHyHAGPUHWHT YMYMIALUMAH TEHT-
namacu 111.18 nan

dQ=dU+ PdV=TdS—dQ’

eKH
dU=TdS—dQ'— PdV

Kenub yukKaau.
Arap S, V=consr 6ynaca:

dU, ,=—8Q'<0 (11L114)

Hemak, S, V=const 6yaraHaa, KOMNeHCaHsUIaHMaraH Hc-
CHKJIMK HYKH IHEPrUgHUHT KaMalHiuura TeHr. 5Q’ MUKIOpH
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KalTMac XapaeHaapra MaHCyb OVIraHAMIuaAaH HYKH SHEPIH-
AHUHT KaMaliHll MUKAOPH XAPAaEHHMHI KAHUYaAIUK KaiTMmac-
anrnHu udoaanaiiam.

Ly #ycunaa H, F, G — nap yuyH Kyihuaaru vwdonanap
TONUNAAMU:

H=U+PV

dH=dU+ PdV+VdP=TdS— PdV—&Q'+
+ PdV+VdP=TdS—8Q +VdP

P, S=const 6ynranna
dH = — 8Q'<0 (I11.115)

F=U-TS;, dF=dU—TdS—SdT=
=TdS—PdV—6Q +TdS+SdT=Sd T—PdV—6Q’

dF, =—38Q'<0 (111.116)

G=H—TS; dG=dH— TdS—SdT=—TdS—&Q' —TdS—
—SdT+VdP=VdP—6Q —SdT

@G, ,=—8Q'<0 (I1.117)

Hemak, xalT™Mac Xapa€Haa KOMIIEHCAUWsIaHMaraH Mc-
CUKJNHKHUHT (5Q°) y3rapuiuliy Teruiuau WApOUTAA TEPMOAH-
HaMUK yHKumsinap (U, H, F, () y3rapuilMHUHI KaMaiu-
wiMra TeHr. lywuaai kuauod, 5Q —KuiMaTHHU aHUKAaraHaaH
CYHI TepMOoAMHaAMUKAHWUHT [I00O1I KOHYHUHH KaWTap Xapa-
€Hra MaHcyd TeHraMaJlapuHH KAHTMaC XapaéHaapaa Kyanaiul
MMKOHHURTHHH Ocpanu.

KAUTAP BA KAUTMAC XAPAEHNAPOA 3HTPONMUAHUNT
Y3raPvUlLn

Onataa, Typ/iH XapaéHaapHW YpraHuuiaa M30JMpJaHraH
CHCTEManapra xoc xycycusitaapuaas oitnanannnaam. U3onup-
JIJAHTaH CHCTEMAJIAPHUHT XO0JIATUHH SHTPONHS Xyaa COAaa pa-
BULLAA Udoganalinu. Macanad, U30AHUPNAHTAH CUCTEMANA Kal-
Tap Xapa€H 6opca, 3HTponus yarapmaian (dS5=0), arap KaniT-
MacC XapaéH 6opca, 3HTponusi opraau (45>0).

CraunoHap xapaéHnapaa SHTPONHAHMWHI Y3TAPULLIMHH LY
acocma kypn6 unkamui. @apasz Kuaainuk, aauabatuk u3o-
JIMPJIAHTAH CHCTEMA MaBXyA OVNCHH. by cMcTeMaHUMHT XoaaTH
MabayM A, A,...A_napamerpaap (MacanaH, TeMneparypa, 6o-
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CHM, KOHUCHTpaLs Ba XxOKasoaap) 6uaan mpoaanaHcuH. A,,
Az ... Ap Nap CHCTEMA MyBO3aHATAA 6ynaranaaru 6y napameTp-
JAApPHUHT KHHMaTH o.=A ,— A, O¥acuH neb ndponanacax (i=1,
2, 3,4, ... n), 0, MABIYM NAPAMETPJAP MABJYM X0NaTAa MYBO-
3aHaTaaru KuitMaTaaH KaHua ¢papk KMIHILIMHU KypcaTalH.
Bakr yTHILIM OMNaH KYYTApDHUHT MHKAOPHY Ba IEMAaK, OKHUM-

JTAPHUHT UHTEHCHUBAKUTIY XaMm y3rapaau. OH3arepHUHr OUPHUH-
Y KOHYHHIa MYBODHK:

aS=31.X, (111.118)

by Tenrnamara MyBodpmuK, SHTPONUSHUHT KHHMATH OKHM Ba
KY\WIapHHHT KMitMaTHra OOFNKK, BaKT yTHWM OMnaH, loKopuaa
auTUIraHAeK, Kyuynap MUKIOpPHM y3rapaau Ba AeMakK, 3HTpPO-
NS XaM y3rapalu.

Arap 6upop ras (€ku ra3nap apanamimMacH) HKKHMTa anpum
HAMLIAA CAK/1aHCA BA YJIAPHUHT TeMriepaTypacH Typauya byca,
Oy uauuinap MHrudka Hadya Ounan 6up-OupHra TyrailUTH-
pHMATaHAa ra3 OMp ManiILAaR MKKUMHYY Madiura yra dounaiau.
by xapa€Haa 3HTPONUAHUHT ¥3rapHilH TeMIiepaTypa Ba KOH-
HEHTPAUMUS TPAAMEHTH HATHXACHAA BYXYAra KEAraH UCCHK-
JUK Ba andePy3us okumnapura OOFaukK 6ynaau:

AS=L, . Xieun T ¢_-qu_ (I11.119)

y3 HasOaTHaa
J =LI.I .xreun.+JI.2.xxouu.

HCCKK,

Jnu¢.=L2.I.xnnn.+12.2.x (ll L1 20)

ArapJ, . . J ., BHHF Oy KuiimMaTnapu tokopuaary (111.119)
TeHrnaMara Kymuaca sa OH3arepHMHr MKKMHYM KOHYHH, SbHH
J,;=J,, abTHbOpra onnHca:

AS:J i1 x:eun +2J2.Ix

KOHL.

TeMN

Kt Xho  (ILI21)

y3rapMac temnepartypa rpaanestuaa (X _ _=const) 3HTpPOIH-
AHUHT KOHUCHTPAUHOH Ky4 OMJIaH Y3rapuilu:

[d)?frfm) =2/J2.lxrcun.+"'2.lx =2J (lll 122)

XOHU mdy.

Cuctemanary xapaéH crauMoHap pasuiuiaa 6opraHuiaa
.., ¢.==0. Hemak, xapaéH crauuoHap paBuilia 6opraHuaa:

1
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J =0 B2 o= (111.123)

KOHIL.

ABHU CTALIMOHAP XONATAAd SHTPONHA MHHHUMYM KHitMaTra 3ra
Oynaam.

IOkopnaa 6aéH 3TUAraH XapaéHaa CHCTEMAHHUHI MYKH
HTponHscH d S xam BakT yTuwuu 6unan yarapaau. (I11.121)
TEHIJIaMara MyBoduKK, SHTPONMUSHUHT BakKT OyitHua y3rapm-
WIH:

dnid +J X

=chcm;, Temn. KOHU. Konul

>0 (I11.124)

YYHKH CTallHOHAp Xapa€HnapaaH 6ol1Ka xamMMa XxapaéHaap-
aa dnS poum karra 6¥naan. XyaaH OKOpMAarumex, Lo >
L +. Ku#iiMaTnapu OH3arep TeHrIaMacMaaH onnb Kyiuica:

gg}i =Jl.l X:!Lll. +2JZ.IXTcHn.-XKOHu-+J 1.2 xi"“"— (III. l 25)

by TeHrnama €panaMuaa UWUKH IHTPONUAHHUHT BakT OHNaH
y3rapyMuiMHHU, SSbHH Y3rapuil TE3NHrMHH aHHUKJAall MYMKHH.
Hartuxana (111.109) teHraamara MmyBodMK, KaiTMac xapa-
€HMapaa YMYMHH 3HTPONMUAHMWHT Y3rapMilMHH XHCoOnab To-
NMUII MYMKHH.

il 8Ol KOHYHHUHI CTATUCTUK TABMATH
JHTPONKNA BA IXTUMOJIJTUK

TepMoaAMHAMMKAHUHT aCOCHI NOTeHUHaMTapUHH udona-
JlaianraH napaMeTpiaap — TeMmnepatypa Ba O60CHM Xyada Kyn
COHAArM 3appavajlapHuHr xoccanapura 60FnuK paBuuiga y3ra-
panu. Macanas, raznapaas nbopar CHCTEMaHMHI TEMItEpaTy-
pacH MoOJieKyJalapHUHI KHHETUK 3IHeprusicura, 6MHodbapuH
YNApHHHT XapakaTt Te3/IMrura 6ornuk. Jlekun aiipum Moneky-
NTaNapHHUHT TE3NAUMHU Xyda KaTtTa, 0ab3UAaPUHHUHT TE3NUTH 3CAa,
aKCHHYA, Xylda KUUMK Oynuin MyMKHH. JIeKHH Ky3aTuaraH
TEMIIEpATYpa Kyn COHAArn MOJNEKYNalapHUHT ypTaya Te3JIUru
6unaH ynuyaHaau. Arap MoneKkynanapHHWHr COHH KaM 6ynca,
OyHaa ypraua Te3siMkK y3 MabHOCHHM HYKOTanM.

LyHuHraek, raziap 60cMMH XaMm Xyaa Kyrn COHAaru Mo-
NEeKYNaJapHUHT HAUL AEBOPHUIa YPWIMIUL UMNYAbCU OWnaH
ynyaHaau. byHaa yura xkoopauHaTta YKy Oyiinua xapakarna-
HYBYH MOJIEKYNaNapHHHI COHU TEHI, SbHH Xap KANUCH HyHa-
AUUILA YMYMUA MONIEKYNaNnapHUHr '/, KHCMH XapakaTiaHaau
ne6 d¢apas xuannaan. Kam coHnarn monekynara Oy TyrpH
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KeAMACAUIKM MyYMKHMH. Arap cucremMa 3 MojexkyiaaaaH Hbopat
Oynca, wy MOACKYAANApPHUHT (YYYalaCMHHUHTI) OMp TOMOHra
XapaKaT/AaHHIU IXTHMOJJIMITY aH4ya KaTra, 1eKHH OUp MHAIHU-
OH Moexyna 6yica, xaMma MonekylanapHMHr OMp TOMOHra
XApaKaTNaHHLUU 3XTMMOIAH Y30K Oynaau. AHa wy 6a€H 3Tua-
raHaapra acocC/IaHTaH Xonna memnepamypa éa 6ocum cmamiuc-
muKk mabuamea j2a AeUHIAAKU, sibHU TeMniepaTtypa, 6ocuM Ty- .
IuyHYacu ¢rakart Xyaa Kyn COHAarv 3appavanapaaH uoopar
CUCTEMANAP YUYH XOCAMD.

TepMOAHHAMMKAHHHT HKKMH4Y M 6011 KOHYHUTa MYBO(HK,
H30JHUPAdHraH cuctemMana 6apua KaMTMmac XxapaéHsiaapaa 3H-
Tponus owaan. MXKnHYM TOMOHAAH, Wy WWApOUTAA CHCTEMA
IXTUMOJIM KaM XONaTAaH IXTUMOJIM KY1 Xonatra ytaau. Maca-
J1aH, ra3 MOJIEKVJAIapMHHHT HAKIU XaXXMHHHUHI OUp YeKKa-
cuaa TYnJIaHnO Typuiu 3XTHMOJLTHIM KaM XOQHKCa, JeKUH Oy-
TYH HMAKUI XaXMHra OMp TEKHC TapKAIMUIH 3XTUMOJUIHINIH
kyvn xoaucaanp. LyHaait kuaub, KaiTtMac xapaéHnapaa 3H-
TPONUSA OPTAAM Ba CUCTEMA IXTHMO/UIMAMIK KaM XOnaTdaH
IXTUMOJUIMJIKTY KYN X0aTra yTaau. by yitFyHAUKAAH, 3HTpO-
s OMnaH IXTUMOUIMK Opacuild MabiiyM OOFN1aHHLL MaBXY -
JUTMHY KYPHIL MYMKHH, SibHMU:

s=@( W)

W — 3XTUMOJNHK.

By OOFnaHMLIHMHI aHANUTHK KYpuHHIIKMHU bBonbumaH
aHUKaraH Ba 6y 60Fn1aHHULI U30JIMPAAHTAH CUCTEMAA V3-Y3Hua
6opaauraH xapa€Hnap coaup 6yna€Tranna HUMa y4yH 3HTPO-
MU OPTHUILMHU H30x1a0 Gepaau.

SXTUMOJIIMK Ha3apusick ¢akar Kyn COHAaru Tapxuﬁnu
3appayanapaaH MO0paT CHCTEMaap €K1 Kyn MapTa KaiTapu-
flanuraH XapaéHnap yuyH KyJnaHuauwu MyMkKuHH. UlyHra
KVpa, 3XTUMONNHKK OunaH OoFnaHran temneparypa, 6ocum Ba
IHMponuanap cmamucmuxk mabuamea 32a, AbHHU KyMn COHAH 3ap-
payanapaaH ubopar cucremanapra Maucy0. LllyHnra kypa, mep-
modunamuxanune Il 6ow xonynu xam cmamucmuxk mabuamea
224 8a YHUHZ KYAAQHUAUWU XAM YHUHZ cmamucmuk mabuamu
b6unan wezapasranadu. bupuHun 60U KOHYH XaMMa Xoiiaa Ba
Xap KaHOal cucreMara KyJaaHwujaaBepaad, tbHH y YHHUBEp-
canaup. Hkkunuu 6o KoHyH 3ca ghakam cmamucmuk cucmema-
AGp YMYH KYAAGRUWU MYMKUH.

Arap cucteMa MKKM Oynaknan ubopar Gynca, Gynakiap-
HUHT 3HTPOMHUACHU S|, 3, B2 MaBXYA OYIHIL IXTUMOMIHIH W
W, 6¥aca, CHCTEMAHMHT 3HTPOMNHUACH YHHU TALUKHI 3Tran
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OyJlaknap 3HTPONHUACUHUHT WHFUHAUCUTA, IXTUMOJLIMIH 3Ca
6ynaknap 3XTUMOJUIMTMHUHI KYMaiTMacura TeHr, AbHH:

§=§,+S,, W=W W,
$=¢o(W), S=o(W);, S=o(W)=o(W W)

o(W)=o(W;W,)=Inp(W )*+Ine(W))

Oynravnuruaad, Oy TeHrnraManapHUMHr WMFHHIKMCH Kyitnaa-
ruya 6ynanm:

S=klnW (IT11.126)

by Tenrnama boasyman menenamacu perinnanv. byHaa:
k = 4§ =1,38-10-2 X/rpan.=3,277-10-* kan/rpan — Bonb-

LMaH JOUMHUHCH, R — yHuBepcan ra3 aoumuiicu, N — ABa-
raapo coiu, W — tepMOAMHAMHK 3XTHMOJUIUK.

(I11.126) Tenrnamanaru W — tepMOAHMHAMHK 3XTHMOJI -
JIMKHUHI MAbHOCHMHH MHUCOANap OMnaH TYWYHTUpainauk. by-
HHHT YYYH aBBajJ10 CUCTEMAHMHI MAaKpOX0JiaTH Ba MUKpO-
XONaTH AeraH TywyH4yanap 6Mnan raHnwamul. Makpoxoram
neraHaa, CUCTEMaHUHT Oapua KMUMK Oynaknapuaaru 3uy-
JIUK, 3Heprua Ba 0owKa napaMeTpaapHUHI, SbHU MYaisiH
KaTTaJIHKJApHUHT aMHWY XoNnaTaarH KHHMAT/JIapMHH Tylly-
HUII KepakK. Muxpoxoram, neb xap KaMCH MOAEKYNAHHWHT
¢a3anaru XoiHu Ba TE3JUTH aHUK €KH OeAPAH aHHK Oepui-
raH xojsarra antunaayM. Makpo Ba MHKpoxonaTra Typauuya
TyuyHya 6epunrad. Kynunna 6uM3 boabuman tabpudura acoc-
NaHaMMu3.

TepMOaAMHAMUK 3XTHMOJUIMK aifHM MaKpOXONaTra MyBO-
¢uK KenaauradH (MaKpoxosaT aManra oMM MYMKHH 6VnraH)
MMUKpPOXOaaTnap COHUra TeHr. MacanaH, HomepaaHraH 4 Ta
wap (1, 2, 3, 4) 6epunrad 6ynu6, ynapHUHI UKKH Katakia
TAKCUMAAHHIUHWHHU KYPpHUO YMKaHAKK. By TaKCUMAaHHUIL 4 Xun
OyauwM MyYMKHH (5a-Xxansan).

Jemak, 4 Ta wap HKKMTA KaTakaa 5 Xun TakCHMMJIaHULLHK
MYMKHH, A€MaK, 5 Ta MaKpPOX0JaT MaBXyld. DHIAMU Xap Kaki-
CHU MaKpOXO0JaTHH KYpHO uyMKaMaAuK. Xap KaHCH MAKPOXO-
nat 6Mp Heya xMJa TaKCHMAAHHILAA aManra OWMIUM MYM-
KHH. MacanaHn, 3- Ba 4-makpoxosaTiaapHHu Kypahauk (56-
Xansain).
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Sa-xcadsa.

Karakaaru wapsap COHH (MaKpoXonar) MuKpoxonataap
COHH
1-xarakna 2-xarakaa
0 4 1
4 0 ]
3 1 4
2 2 6
I 3 4
S6-xadean
3-makpoxonart 4-maxkpoxonar
l-xarakna 2-kaTakaa | -xarakna 2-xarakna
3 ta wap ouTTa WAap 2 Ta Wap 2 Ta wap
1, 2, 3coHnu | 4-coHny 1ap 1,2 3,4
Liapaap
1, 2, 4 3 1,3 2,4
I, 3, 4 2 1,4 2,3
2, 3, 4 1 34 1,2
2,4 1,3
2,3 1,4

Ilemak, 3-makpoxonarra 4 Ta MHUKpPOXoaaT, 4-MaKpoxo-
narra 6 Ta MUKpoxonat MyBodHK Kenagu; 6MHobapuH, 3-MHK-
poxonaTt 4 Ta MUKPOXOJIaT HAaTHXAaCHAa, 4-MaKpoOXo0JaTaa 3ca
6 Ta MHKpOX0J1aT HaTHXXacHa aMaira ol MyMKHH. Xan-
Bajlla Xap KaNCHU MakKpOXoJjaTra MOC KeJiraH MHKpOXoJaT/ap
COHM aliHM MAKPOXOJIATAAPHUHT TEPMORHHAMUK IXTHMOJUIUK-
nap KMiiMaTuHn ndonanaian.

MabiyM Makpoxoaarra TYFpH KeJiraH MUKPOXOJaTAapHHUHT
COHUHH TEPMOAUHAMHK IXTUMOJUTHK ( W) kypcataau, W HHUHT
KMAMaATH KaH4ya KaTrTa 6ysiica, CHCTEMaHMHI 1LY XOJaTH WYH-
YaauK KV 3XTUMOJUIHKra 3ra 6ynaau. [lemak, 4-Makpoxonar
6o11Ka Makpoxoaataapra HUcbaTaH Kynpok 3XTUMOJUIH XONaT
3KAH/IMIHHH KypaMM3. Arap CHCTeMaaari MOJNEeKYAQIapHUHT
ymymuit conn N Ba N, N,, N.... xap Kaiich Katakaaru ypuH
anMalaaMraH MONEKYJIaNapHHHI COHH 6Ynca, TepMOaAHHaAMHUK
IXTUMOJUIMK Kyiuparu ¢opmynara MysodpHk xucobianaau:

W= - (11.127)
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MacanaH, I-makpoxonataa: W, = g% =1 (uyHkn 0!=]
Oynanm).

W= =1; Wy=-=4; W, = -‘—"—-—6 W, =

30! R0 =4

l'3'
HemMak, 4-xXonat 3HTr 3XTUMOJNH X0J1aT 3KaH.
Monekynanap ¢a3ona TypraH Xo0iM Ba 3HEPrus 3axupacu

OunnaH 6up-6upuaaH dapk Kunaau. LyHra kypa, ra3napHUMHr

XONnaTuHU Tabpudaaranna, yHn ¢asona xomnaHuuu 6unaH

OMp KaTopaa, yAapHH UMNYALC P=MV 3ra 3KaHJIHUIHU, SAbHH

UMNyJabc OyiHuya TAaKCUMMJIAHUIIMHM XaM 3bTHOOpPra oauul

Kepak.
bHp aTOMAM ra3HUHT IPKHHIUK AapaXxacu COHH n=3 ra

TeHr. LLlyHra kypa, yHMHr xonatu 6 yxJii KoopaAWHaTaaaru

Xo# 6unaH 6enrunaHanm: x, y, Z KOOpAWHaTaNapHHHT ¢a3o-

Aaru XounawvwuHu Ba P, P, P KoopAMHaTanap UMNyJb-

cHHy OGearunanau. by xun 6 ywm KOOPAMUHAT Qa3zasuii qbaso

(ba3zoBoc npocTpaHcTBO) neb atanaogu. Paso 6up KaHya g4yen-

Kanapra 6yaunrad oynamm (V=d,, d, d. dp,, dp , dp). Mab-

aym T, P na (Makpoxonar) Mo.nexy.nanap oy uqeﬁxa.nap oyiu-

ya 6np HEeYya XM Typra TaKCHMMJIAHULUMA MYMKHUH (MHKPOXO-

J1aT).

IXTUMOTUK Ha3apuacura MyBopHK, TYPAHU 3IXTHMOJIJIUK
OunaH 5 Ta MakKpoXoaaT MaBXyld OVIUIUM MYMKHH, OyHAaH
dakart 4 makpoxonar MaBxyn 6ynno, 6olika xonataap MaB-
Xya 6ynamainu neraH xyinoca yHKManau. MacanaH, HMKKH
Oynaknan ubopar sawuuk 6yaub, Gurtracura N, (ABorallpo
COHH) TEHI MOJIeKysia Oyaca, ylapHUHT ypTacunaru AeBop-
HU onud TalnaHraHnaa, 6apua MoJiekyna KaHanam 6yaMacHH
OMp BakKTaa MAMUWIHHUHI 6Up Oynaruaa KOJUIUK MYMKHH, Jie-

KMH OYHOAa 3XTMMOJUIMK XyAa KHYMK, SIbHH z—l,ﬂ ra TeHr

oynanu.

Lynra kypa Il 60w KoHyH Myrtnak (abconior) 6ynamac-
JaH, MabIyM 3XTHMOLIMK OMaan OornaHrai, Il 6oiu KOHYH
OViiHuya «MyMKHH 3Mac» aeraH MOOpaHH TaCAHMKIAW HOTYF-
PH, MAaWIyM 3XTUMOJMJIMK OuNaH yjaap xaM coAup OVauuiu
MYMKHH.
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WBOb
TEPMOAUWHAMWKAHMUHIF i1l BOLWW KOHYHMU

bab3u 6up xucodnawnapaa, MacanaH, MyBo3aHaT KOHCTAH-
TACHHUI KMWMATHHHU Ha3lapuit xucobnaiuga, TepMOAWHAMHK
dyukuusinapuuur (H, S, U, F, G) mytnak KuiMaTHHHY OHaMLL
Kepak 6ynanu. TepmoaytHamukaHuHr | Ba 11 6ow xoHyHnapu
daxat 6y QyKHUHMSTADHUHT MablyM XapaéHaa V3rapMlHHU
aHMKJaiura uMKoH 6epanu. 1 Ba 11 6ot KoHyHnapaaHs ¢okna-
naHNO6 TepMOaIUHAMUK QYHKUHSJIAPHHUHT MYTJIAK KHHMATHHH
xucob61ab Tonuu MymkuH 3Mac. 111 6ows koHyH (Ba nocrynar)-
naH ¢doiaanaHud TepMoaMHAMHK QYHKUHSAIAPHUHT abcomioT
KHAMATAApPHHH TONHUIL MYMKHH O6Ynaan. MacanaH 3HTaIbNHA
(H) Ba 3nTpOonua (S) dyHKUMANAPDHHHTI aOCONIOT KHIIMATH-
HHM Kyiuaarnya TacaBByp KWJIHILUI MYMKHWH

H=H~H_ §=S+5.

H, S — abcoalot Kuitmaraap.
H, S, — abcomot Honb Temnepatypa T=0 naru xuiimar,
H, .S‘: — MabJyM TeMnepatypanarv KuiimMatr Omnan abcosmor

HOJINArH KUAMATHUHI dapKH.
by TeHrnamanapaa:

G=(H,+H)—-T(S,*+S)
éku H, §, remnepatypara 60FnHK 6y/iMaraH KaTTaluk
dG=dH —TdS§ —(S,+S)dT

WyHnai knaund, 6y KarranMKJIapHHHr abconoT KHitMa-
THHM Xucobnawl yuyyH ynapHuHr 7=0 paru abconior Honmaru
KHHAMATUHH OnAMIL Kepak.

I Ba 1] 6011 KOHYHAA TYpAK QYHKUMANAPHUHT TEMNEPATY-
para GOFNMK XOnda y3rapMlud HHTerpan Tap3uiaa Gepuiaras,
MacanaH:
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0 = [7AC,dT; In K = [P-AH 4T
, T.
= [+ $dTi U = = [fCVdT; H = [('CpdT.

Ba X0Ka30. OYHKUHSNAPHUHT MabJAyM TeMMepaTypagaru Kmuii-
MAaTHHH TONHILLI YYYH YJapHUHT O0LIKA Oup TeMnepaTypaaarH
KniiMaTHy Oununi Kepak. by aca Hokynan 6yaub, xap aoum
HHTErpaiflapHy eyMiuira MMKoH b6epaBepmaian. Arap 6y UH-
TerpajLiaplia MHTErpaiHUHr nacTtku yerapacu T=0 (abcoaior
HOJb) 6YAca, MHTerpa/lall KOHCTAHTACH Wy (PyHKUHUSAHHHT
T=0 naru KuHmMaTi OYNuo6, y TypryH coH Oynap aau. ®yHx-
uuMsSHURT T=0 narn KHiMaTUHH OMAHIL 10KOpHAA O6a€H ITHI-
raH HOKYJaWIMKIAH KyTKapap 34HM.

HEPHCT-NJNAHK NOCTYNATNAPH

by HazapusinaH OIMHraH HaTHXa Ba XYJIOCAJIapHHU TEpPMO-
anHaMukaHuHr I Ba Il 6ol KOHYHHAAH KeaTHupnd 4HkKapunb
Oyamanan, lyHra Kypa 6abn3aH Oy Hazapus TepMOAHMHaAMHUKa-
HUHr 11l 6011 KOHYHH neb xaMm aranaau. by Ha3zapus HaTHXa-
cHla TEPMOANHAMUK PYHKUHANAPHHHT a0CONOT KUHMATHHH
xucobnauira uMKoH gpatuaau (IV.I-pacm):

Q=—AH "
b
6wian A=—AG uuur Tem- 990} /
nepatypa 6MaaH y3rapuiuu prad
I'm66¢c—TenbMronbu TeHr- 400:(/
JlaMacy 200 ~<
4= [ALgT 4 C .
. Y
Ba TaXpuba HaTHXAaCH aco- 200
CHAa, UHTErpal KOHCTAaHTa .,
«C»HHMHI KniiMaTura Kapab, i
MabJyM Temnepatypana AG
(éku A) O6Hp Heua KMUMaT- 0 700 250 200
ra 3ra OyaMuwin MyMKHH Temnepamyps, K

(HyKTanu 3rpuM YM3MKIAp).

— IV.1-pacm. AH, AG aapun  Temne-
T mmronaiL senrnavacumy  POTYPAra GOTIHK X0nza Sarapuun

WHTErpauiall sroHa aHuK Xasobra onubd kemMaimu.
By myammonap Hepucr-llnauk nocrynataapu €paamMuiaa
eynnaaH. AGCOMIOT TeMaepaTypara siKHH TeMmiiepaTypala TaXpu-
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GanapHu 1aBOM 3TTHPHIL MYMKHH 3Mac. by Temneparypanap
yerapacuaa temneparypa Virapuuu 6unan AH, AG kaHaafi
yarapuuiu Tyrpucuaa ¢akar ¢apa3s kuanMmi MyMKMH. Hepucr
Oy TYFpruaa wyHAal Acrad: TeMnepaTtypa nacairaH capu AH
Ba AG HUHT KMHMaT1Iapy 6up-Oupura skuriawunbd copanit Ba
abcomoT Honaa ynap 6Mp xua KHiiMarra 3ra 6ynanmn sa abco-
moT Honna AH Ba AG y3rapuiu Yyu3HMKIapH OMTTa ypHHMara
ara 6ynaau Ba 6y ypurMa T ykura napannen 6ynanu (HepHcr
NOCTYAaTH).
by HazapusHuHr MaTeMaTHK Hdoagacyu Kyiuaaruua:

(BE);_o(%F) o (v.J)

T—0 abconoT HOMbra sIKMHAALIMIL UHIOPACUAND.
(I11.60) Tenrnamara MyBodHK:

(%?—) = -§, IcMak (%6,9) =-AS (tV.2)

(IV.1) Ba (IV.2) TeHrnamanapaas:.

(BFham0ra0 av

by (1V.3) TeHrnama 6yiuua, abcoarom noada kondencam-
Aanean cucmemaaapda 60paduearn ¥capaéHaapoa IHmponus y3eap-
Maudu.

[lynapra acocnalirad xonaa, 10KOpHaary Mysjaoxa3aHu aa-
BOM 3TTHPUO TTnank «Adbcoarom nonda kondencamaarneau cuc-
memada peaxkyua2a Kupuwuyeu Moo00asapHune IHmponuacu Hon-
2a mene 6yaadu» — ned aiitraH.

im§,_,=0 (IV4)

by xonat asuknawTHpuaAnd Kyiuaaruya tTabprudnaHanu:
«Abcoarom Hoada Xap Kanoail IaeMeHm éKu OUPUKMAHURE MY FDU
MAWKUA MON2AH COM X0.10a2U KPUCMAAUHUHE IHMPONUACU HOIl-
2a meHe, Modoanune 6owka xamma xo1amaapoazu IHMPoONUACU
aca Hoadan kammadup» (ITnaHK NOCTynaTH).

«bowka xonaranap» TYFpH TAWIKKA TONMAraH KpUCTann,
LIMLIACHMOH XONAT, CYIOK, ra3 X0JaTaaru 3pMTMa Ba apa-
nawimanapaup. by xonatnapaaryu MoaganapHUHT abcosoT Ho-
4arv HTPONMICH HONNAH KaTTa Oynanm.
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IHTPONMUAHNHI ABCONIOT KHF!MATR'

[Inauk nocrynatmaaH ¢oitmanannb, moananap TepMoan-
HaMHUK QYHKUHSNADHHUHT TYP/IM X0J1aT Ba TYPNY TEMIlEepaTy-
para OOFIHMK XOnaa Y3rapuiuMHM, OMp XonataaH HKKHHYH
X0NaTra yTraHaaru SIMprH UCCHKIHUK 3bdeKTH (CYIOKIaHHL,
Oyrnanuul, nonuMopd y3rapuil Ba XOKa30 HCCHKJIHKIAPDH)
KMHMATIapHUHHU Ouanw Kepak 6ynanu. Arap Mmoana T — teM-
neparypanga abconoT HoaAAdarM Kpucrann waknaa 6ynca S=0
OVAraHnUruaaH:

T
C daT
Sr=[-4— (1V.5)
0
byHaa, CP-—- KpUCTann wWakKngary wy Mopaa-

HHHT HCCUKJIUK CHFUMH.

Arap monaa T — TeMniepaTtypara KeauuiaaH oJIiHH 6oluka
KpMCTann wakiara yrraH 6ynca:

Tn T~
CAdT 1, L Cuar
= + -+ [ (1V.6)

By TeHrnamana f +dT monna abcomoT HOMbB TeMnepary-
0

pana OMp WAaKAIaH HKKMHYHW LIAKAra yTHII TeMIepaTypacH-

ravda KU3aHpHujaraHia, 'L' — YTHLI TEMNEpaTypacH T Aa H30-

TepMHK, OUp WaKIaH KKKWHYK Wwakiara yrranaa (L — mo-
T ”

[ SRaT
K

NIAP YTHLU MCCHKJNIH), aca T, teMneparypaaa Typ-

raH MKKHHYM wakiaad Kpuctann T nad T temneparyparaya
KU3AUPHITraHAArd SHTPOMNUSA Y3rapHIllH.

LLlynuHraek, Mmoana 7’ temneparypana ra3 xonaraa 6yaca,
YHHHT 3HTPONHACH:

e, T o
S = j dT + +f‘-’ dT+-(,£+f%£dT+#ﬁ6-+
T,

Tn

T,
Cm
+ J; 7 dT (V.7)
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By tenrnamana: C, C,, C;, C” — TyFpu Tawkua ton-

FaH KPUCTALTHHHT, HOTYFPH TalUKHJ TONraH KPUCTUUTHHUHT,
CYIOK/IMK Ba Fa3CHMOH MOIAANAPHHUHT HCCUKJIMK CHFHMH; T,
T, T, TYFpH TAlUKWJ TOMraH KPHCTAUTHHHT, HOTYFpH Taw-
KN TomraH KpucTaaara (2 waxara) yTHul, CYIOKMaHMIL Ba
OyFnaHHW abconloT TeMnepaTypanapm.

MomaiapHuHr xap KaHaai xofat Ba TeMIepgTrypanaru
IHTPONMUACHHUHT abCONIOT KHIIMAaTH MabiayM Oysca, TepMoO-
NWHAMHKAHWHT TEerHUIJIA TCHraamanapuaaH doiaanavubd F,
G KuviiMaTaapMHU xucodnaul MyMKMH.

ABCONIKOT HONb TEMINEPATYPAHU OJIMWLI MYMKHH
AMACNTHAIN NOCTYNATH

ADCONMIOT HOMb TEMMEpaTypana
T T
hY G
S =[5 =[FdT

Ba lII 6o xoHyHra Mysoduk:
lim(s)y_,¢ = lim jC dT = InmIC dT =0

0

by reHrnamManapaaH abconioT HONMb TeMnepatypasa Oup XMHCIH
KOHAEHCAT/IaHraH MOJJIAHUHT UCCHKIUK CUFUMHU C, C HONb-

ra TCHI.
lim(Cy )70 = im(C,)r 0 = 0

Xyaau wyHAan XaxMHH TepMUK KoadbduuneHtH o=0, abHH

i), =0

OOCUMHHHTI TEPMHK Koaq)(PuuueHTu P=0, abHn

lim(3f), =0

MOIaanapHHHI OMp arperat xoJiataaH O0oWKa arperart xojarra
YTHIUM AWHMPHH UCCHKAKKNApH XaMm lim(L)r_,o= 0 Ba xoKa-

30.
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Lynnait kuanuo abconior HOMb TEMINIEpaTypaaa XaMMa MOl -
Janap 6up xun xoccara 3ra 6ynaaunap, aeMak Moaaanap yana-
pHra xoc xoccajapMHH Hykoraaunap, MOAAaHH XOCCaCcH3 Ta-
CaBBYp KWIHLI MYMKHH 3Mac.

KapHo uuMkinga COBUTTHWIApHHUHI Temneparypacun 7=0
ra 6yica, UICHTKMYAAH OJHMHIaH UCCHKAMKHHHI XaMMacCHHH
MILra ainaHTMpULI MyMKHH 6ynap 3au. by 3ca Il 6oiu KOHYH-
ra 3uaaMp.

IOxopnaa 6aéH sTunrannapra acocaanrad xoaaa Il 6ow
KOHYHHMHT nocmyaamu KyRuaarunya taspudnaHanu: xap KaH-
dati Modoarnu abcoaom HOA2A4A COBYMUW MYMKUH IMAC, ABHU
abcoaiom HoAb memnepamypaza 3putiuid MyMKUR IMac.
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VBEObB
KUMEBUA MYBOS3AHAT

XamMMa KUMEBHIH peakuusinap TYIMK 6opuiinra, SbHH —
YHYMHUra Kapab ukku cuHdra 6yamHaan — 6Up ToMOHIaMa
Ba MKKMHUYHX TOMOHJIaMa OGOpyBYM peakuusiap. bup tomoHna-
Ma OOpyBuUM peakuManapaa XxapaeéH ¢akat OMp TOMOHra —
MaXCYJIOTHUHI XOCHJ OYyaMLI TOMOHUraruHa 6opaay Ba xacr-
NabkKH OIMHral MoaaajapHUHT XaMMacH Maxcy/aoTra ailaHa-
oM, SbHHU peakuus Maxcynotu 100% ra tenr 6ynaam.

Hkku ToMoHnaMa 60pyBUM peakuusiapaa, 6Mp BAKTHHHT
y3naa peakiMs MKKH TOMOHra 6opaau — mactnabku monna-
JlapaaH MaxcCyJIOT Ba MaxCyJloTAapAaH RacTnabku moananap
Xocun 6ynuuun MyMKHH. By THnaaru peakuunsinap Kairap peak-
LUARap Aenniany Ba Oy xun peakuuvsaapaa 1actnabku onuH-
raH MOJUIAIAPHUHI OUp KUCMHUIMHA MAXCynoTra aijiaHamm,
aeMak peakums ynymu 100 dpousnan kam 6ynaau.

by 606na ¢gakar Kalrap peakuusanap ycTuzariHa, Si’bHU
peakuMd YHYMHHH KYpPCaTyBUH KATTAIUKIAPHUHT U(POIACH,
peakuMsa yHyMHMra TabCup KuayBuu oMusiap (daxropiaap),
peaklMs YHYMHUHH OLUMPMLIL YOpanapuaa Ba KaiiTap peakuusira
xocC OynraH 60wKa MyaMMo/ap XaKkuaa cy3 IopHTHIAAM.

MYBO3AHAT KOHCTAHTACH

Peakuus yHyMuHH MyBo3aHaT KoHcTaHTacH (K) ne6 aran-
raH Kartrtaauk Owian Kana atunaan. CucreMaHMHTr TabuaTura
Kapab Oy katraaMKHUHr ndoaacH Typau XHN KYpHHHULIAA
Oynaau:

a) cucrteMa roMmoreH 6yamb, y cywoxauknapazaH nbopar
6yaca, MyBo3aHaT KOHCTaHTacH, onataa K 6unaH ugonana-
Haau.
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6) Cuctema ¢akat rasnapaaH udopart 6ynca, MyBo3aHar
KOHCTaHTacH, K — 6unan ndona stunaam.

Kynruna peaKummap OUp XUA LIApOWTAA KapaMa-Kapliu
HKKH TOMOHra 6opaan: nactiabku sMoaaanapaaH TYpiaH Max-
CYJIOTNAap Ba MAaxXCYNAOTjJaplAaH [acTnabku Moananap XOCHN
oynann. Peaxums n1aBoM 3TraH capu, aactaabku mojaaanap-
HUHI KOHUEHTPAUMSICH Y3INYKCH3 nacas Gopanu, HATHXana
Maccanap TabCUpu KOHYHUTa MYBODHK, TVFPHU pEaKUKUAHHHT
TE3NUIH XaM KaManunbd 6opaan, MaxCcyaoTnap KOHUSCHTpaLMi-
CH 3Ca aKCHHuYa opTa bopaum, HaTHXana TECKapH peakuus-
HUHF TE3NUIH XaM owlaan. Huxosar wydnai 6up naitt xenann-
Ku, Oy BakT/IaH 6ouinad myrpu peakuuanune mesnueit TeCKapm
PeaKyuaHure mezauzuea meuneaawadu: 6y eaxmaoa myeoszanam
kapop monadu. Jactnabku MOAAUIAPHUHT BA MAXCYNOTAAPHHHT
KOHLICHTpaUMsICH y3rapuiuaaH Tvxtanan. OAMHraH Mmoaganap-
HHUHT OMp KHCMH peakuusra KipuiuMacaaH Konaau. MyBso3sa-
HAT KApop TOMNTraH BaKTAa MOAAanap KOHUEHTPALUSACH MY60-
3anam KoxHyenmpayua €Ky napuuvan 6ocum aerinnaau. a3 apa-
AalMacuaa anpuM ra3napHHHr 60CMMHM, MabJiyM MOLAAHHHTI
napuuan 6ocuMu aeitnnanun. Kuméeuit Mygozanam xoaramu, My-
g03aHam KoHcmawmacu kammasnueu buran vnpopanaHanm.

Arap cucrteMa ¢akar CylokKnukinapaaH nbopar 6yiica, abHH
nacTaabku Moananap Ba MaxcyaoTaap CYIOKJUK 6yiaca, aemax
CHUCTEMa roMoreH O6ynca, Maccaiap TabCHpH KOHYHHra OHHO-
aH

V= Kkic1c3, V= Kkycxcy (V.1)

«c» naru 1o 1,3 nopa nactnadku, xydr 2,4 muopa Maxcy-
JIOT/1ap YYYH MAHCYD, v, v — TYFPH Ba TECKapu AYHanHULL1Q

OOpanuraH peakuusnapHUHr (MO/U1aNap MabjlyM KOHLIEHTpa-
LMACHAArd) Ky3aTUIATaH TeIIMKIapH, kK, k, TYFpY Ba Tecka-
PY PEAKUHSAAPHUHT TE3JIHK KOHCTAHTACH (COMHLWITHPMA TE3-
JINK), SBHHU PEAKUMsIira KUpHUIYBYM MOAAANAPHUHT KOHLUEHT-
pauusinapy 6upra TeHr 6yaranaaru Te3nnk. Myso3aHaTt Kapop
TOMNraHaa

v=v Bakcc,...=kc,c,...

=k (V.2)

OHayn By TeHrnamalapaard KOHUEHTPAUUsINAp MyBO3aHaT
KoHueHTpauusnapuaunp, K|, K, — nap mMoananapHHHIr KOH-
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ueHTpauuscura 6oFIuK 6¥amMacaaH, akCHHYa MOAJAIAPHUHT
Tabnatn Ba Temnepatypacura 6orauk. lllynra xypa k/k,=K
KaTTAIMIH XaM MabiyM peakuusanapaa ¢akar reMmneparypa-
rarmHa 6ornukK. by xammanux (K) myeozanam xoncmanmacu
aenurnanu. llynnai KUaubd KoOHUEeHTpauusanap opKkaiu udo-
nanaHraH (K) MyBO3aHaT KOHCTAHTAaCH:

K. = Gt (V.3)

Arap cucrema ¢axar raanapaal mbopar 6ynca, AbHH AacT-
nabku Moananap Ba Maxcynoriaap ra3 6yica, sbHH roMoreH
cucteMma 6ynca, KOHUEHTpaAUUsNap YPHHUra peareHTAapHHHT
napuran 6ocumu Kyiunnaam, 6ocumnap opkanu npona KUIUH-
raH MyBO3aHaT KOHCTaHTacH (K})

K, = Fp (V.4)

P — myBo3aHat napuuan Socumnapu aA+bB @ dD+gG
peakuHsACH yuyH:
CCE
C

P‘
K = e (V.6)

A

KC

(V.5)

R ad
wON ®>

a, b, d, g nap ctrexuHoMeTpUK Koadpduumentnapu 4, B, D, G
— MOAJANIapHH MYBO3aHAT KOHCTAHTacu H(OAaCHHH YMYM-
JlawraH xonaa, TepMOAMHaAMMKa TeHrnamMajaapuaas ¢oitnana-
HHO KenTUpUO YMKapul MyMKHH. By MonnanapHuHT MyBO3a-
HaTaaru KHMEBMMA MOTEHUMANMHH W,, WU,, Ky, K, OHlan Gen-
runacak, (I11.72) renrnamara MyBogHK, MyBO3aHaT LLIAPTH:

Yu,-dn =(du, +gug)—(ap, +bug)=0 .7

Arap rasnap uacan raidnap KOHyHura 6yicynanu, neb ¢a-
pa3 KHACaK Ba W IapHUHT KuMaTHHu pu=u’+RTInP, (III, 81
TEHI/1aMadaH) KynHJica:

duop + 8roG — Ao 4 — bop +
+RT(dInPp+ginFPg —aln Py -bIn Fy) =0
éKH
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P4 P
In—i—,‘:%-P-;,,,L =-=(dInpgp +grog —alnpgy-blnpug g) =

= - 2= Y ug,i (V.8)

By TeHrnamManMHr YHr TOMOHMAAru KaTTIMKIAp 2 Ko,

— MabAYM TeMmIepaTypauari TYPFyH KaTTaAIHKJIApaup. Yaap-
HHHI KHITMATH MabjayM MOAJATap YYYHIMHA pakaT TeMnepa-
Typara 60FauMK 6ynaau. by TypryH Karranukuu InKp neb 6¢i-
rjacak:

D uoi=-RTInkp (V.9)
Oynanu Ba
1n2;=mkp
EKH
Kp = % (V.10)

Kp — myBO3aHaT KOHCcTaHTacu aeb artananu. (1V.10) Tenr-
JlamMaaard napuuan 6ocumiaap, MyBO3aHAT napuvan 6ocum-
napunup. Arap 6ocumnap ypuura P=cRT tenrnama 6yriunua
YAApHUHT KUHMaATH KyiHH.1ca:

_ (CpRTY(CGRT - CHCE -(RT)(d+3)_(a+b)
(C,RTY(CRRTY  Cic}
by TeHrnamanaru

Cp-CE

Ke=Cact

Hemak, Kp Ba Kc ypracuaaru GoFnaHuiu:
Kp=Kc(RT) (V.11)

An— MaXCYJAOTJAPHHHI CTeXHOMETpHK Ko3adduuueHTa-
PHMHHHT HHFUHANCHUIAH AACTAA0KH MOAAXIAPHHHT CTEXHOMET-
PHK KOIDDHUKCHTIAPUHUHT aHHPMACH:

An=(d+g)—(a+b)
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Arap An=0 6ynca, MacanaH:
CO+H,0 2 CO,+H,
N,+0,22NO0

peakumnsiap yuyH An=2—2=0
Kp=K(RT)*; Kp=Kc
Arap An>0 6ynca, mMacanaH:
2C0O,22C0+0

’ H An=3-2=]
250, 250,+0, } dd

K=K (RT)=KRT

Arap An<0 6ynca, macanaH:

3H,+N, € 2NH, éxu 3/2 H,+1/2 N,=NH,, 6ynna
An=1—(3/2+1/2)=1-2=—1

Ba Kp = Kco(RT)™' = %

MyBo3aHaT KOHCTaHTa MOJIL HHCOaTH N opkann udonana-
HHIK MYMKHH (K ). KoHueHTpauus Typanya npoaanaHuwu
MyMKHH. Lllynapaan 6upu monb HUcO6aTH Hdonacuaup, 6y xui
Hdonana, 60uUIKA XK1 KOHUEHTpauusd udonanapuaek 3pyByH -
3PUTYBYH TyliyHYanapu 6ynamaiau, 6anku 1, 2, 3... Ba xoKa3o
KOMITOHEHTNap (TapkUOMHA KMcMIap) TYLWIYHYACH MUUIATHAA-
aH. MacanaH, cucrema (3pHMTMa) HKKH Moana (KOMIOHEHT)-
AaH wbopat Gynca, 1-Mommanan n,, HKKHHYM MOANAAAH N
Mons 6ynca, 1-MomAaHHHT Monb HUCOaTH N

M= e

2

2-MomnaHHUHT Monb Rucbatu N,

N2 =5l

Yamyman, 1, 2, 3 ... Moana 6¥nca, i— MORKAHUHT MOJIb HHCOa-
™

Ni =+ (V.12)

11-940 61
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Ba aoumo Y, N; = | 6ynann. (V.13)
HOxopuaaru peakumsi yyyH:

NpN
= ﬁf (V.14)

Kp HuHr Ku¥iMaTtH ymMmyMaH 6ocumra OOFAHUK 3Mac, NeKUH
K,, HUHF KMAMATH YMYMHI Gocmvlra OOFNUKIOUP:

P = p (V.15)
(V, 6, 13) Ba (V, 14) TeHrnamanapaaH:
K,=KyP*... (V.16)

C, P, N nap opkanu ndona KHJIHHraH MyBo3aHaT KOHCTaHTa-
cH K K K, mnean cucremanap Ba yTa CYIONTHPHITaH 3pUT-
MaJlap (cuﬁpamauran rasjap apanauiMacH) ydYHrMHa MaH-
cybaup. Masxya (pean) cucremanap — pean 3puT™Manap, pean
radap yyyH 6y TeEHrnaMasiapAaH aHMK HaTHXalap oaub
6ynmatiau, pean aput™a yuyH K xuiimatd KOHUEeHTpauus C
japra, Kp HHHI KHHMaTH 6ocumra 6ornank 6¥nanu.

Pean raznap yuyH 6ocum (P) ypHura yuyBuyariuk (A)
KY/UIAaHWIHLIK KEPAaKJIUTHHHU KYpHO yTraH 3auKk. Xyav IIyH-
Aai Mysoxa3anapra Kypa pean apajlauimMa Ba 3pMTManapiaa XxaM
KOHUEHTpauus Hponanapu YpHHra TepMOAHHAMHK aKTHBIHK
HbonacH (@) KYNMaHWIKILK Kepak:

a=yc

byHna: a — tepMOAWHAMUK aKTHBIHK: Y — TEpPMOIAMHa-
MHK aKTHBIHK KO3 PULUMEHTH; ¢ — KoHueHTpauusa. Kyunn
CYIOJTHPHMATAH 3pHTManap Ba HAcan 3pMTManapaa c=y =l
6ynanu. [lIyHra kypa, pean cucteManap yuyH MyBO3aHaT KOHC-
TaHTacH udonacu Kyﬁmamqa 6ynaou:

agat . yrird
Ka=abs Ko =i (V.17)

FETEPOrEH CUCTEMAJIU KUMEBHUA PEAKLIANAP
MYBO3AHATH

Oxopnaa 6a€H 3TuaraH cucremManap (rasap apajialliMacH
€KH CYIOKJIMKNIap — 3PUTMAap) roMoreH cucrema aeb dapas
KHAMHAAM. bab3aH peakunsana HILTHPOK 3TaAAHIaH MOAAAanap
TYp/IK arperat xonataa, AbHM CHCTeMa rereporeH Oynuumn
MyMKHH. MacanaH, cucremana rasnap 6unaH 64Mp BaKraa cy-
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WKAIUK €KW KAaTTHK X0AAaru Moaaa MaBxya 6yncuH. by Bakr-
Ia peakuus ra3 ¢asacuaa bopaay, AbHH CYIOK Ba KaTTHK MOA-
AIapHUHT OYFN1apuUruHa peakumsara Kupvwnaan. MabiyMkKH,
MyalaH MoaaaHUHT 6yF 60CMMH MOAJAHMHT MUKAOPHTa OOF-
nUK O6ynmacnaH, ¢akar temneparypara 60FIMK Ba MabiyM
TeMnepaTtypana TypFyH Kattanuk 6ynaau. Lllynra xypa, peak-
UMSHHMHT OOpHLLIMra KapaMaciaH CYIOK Ba KAaTTHK MoAaaiap-
HUHT mapuuan 60CMMH peakuMs NaBOMMIA Ba MYBO3aHaTAa
TYPFYH Katraauk Oyaub Konaau Ba MyaWsiH MOAJANAPHMHI
TyiiuHran Oyr 6ocumura teur 6ynanu:. aA+bB @ dD+gG pe-
akuuana B xartuk Moana 6yacuH. by peakuust yuyyH:

. _ P3P
Kp _E"—i%- (V.18)

. by Tenrnamaga P, — TypryH KaTTalHK 6y/nraHu yuyyH yHH
TEHI1aMaHMHI 4Yan TOMOHHUra VyTKa3zawiauk, SAbHHU

K,Pp =const = K, 6yncun (K, — xaM TypFyH KaTTaauk).
Hlynnan xunub,

PP

Kp= P

(V.19)

[eTeporeH cucremManapaa KOHAEHCATNAHIAH, AbHHU CYIOK
Ba KaTTHK MOLJAJIAPHUHT napuuan 60cuMH (KM KOHUEHTpa-

LIUAICH) MYBO3aHAT KOHCTAHTAacKH undoaacura KMpManau.
P
Macanan, FeO+CO@ FeO+CO, yuyn K, = chfg- oynaau.

NH,Cl & NH, +HCl  ysyw K, = Pun, - Fic 6ynanm.

3(r)

Kanbunit Kap6OHAaTHUHT TEPMHK AUCCOUMALMIAHUIIN:
CaCO,2 CaO+CO, yuyn K, = Fco, 6ynann. demax, xap Kaii-

cu Temneparypa yuyH fco, xartanuru Typryn KuitMar 6y1n6,

y CHCTeManarv KaiablUHii KapOoHAT Ba OXaKHUHI MHKJIOPHUTA
60FauK 3mac. by MyBo3zaHaTt 60CHMM — MOMIAHMHT AUCCOIIH-
JJAaHUL OOCUMM Jeitnnanu. AHa WyHAan, SHHU MaxCyaoTaap-
JaH OMpH ra3cMMOH Moada OVarad peakiiHslap Kyn yypaiiau.
Kpxcraanornapar, aMMuaxk 6abn3u OMp okcumnap, cyabdua-
Jlap Ba XOKa3oJiapHHUHT AXCCOlIMaNaHULLIM OvHra Mucoa b6yna-
OK. Arap peakuus Maxcyaornapu aactaadbku moaaanap Ouaan
CYIOK €KH KATTHK 3PHTMA XOCHN KWIMaca, duccoyuaranuiu
nocumu axam mesnepamypaza 60ruk 6yaub, cucmemadasu Kon-
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dencamaanzan modoaarap mMuxkodopuza 6oraux 6yamaiiou. Jiekus
MOMAANAPHUHT TY3WAHIIUIZ — KPUCTANA LIAKJAWTA, CUPTH-
HHHI TabuaTtura xaM GorFauK Oynaau.

CyB MCHTHIraHa KAHHALL XAPAaEHUHH K3 OJIMMU3Ia Ke-
TUPCAK, HCUTHUIIFAH Capu YHUHI OYFJIaHHUIUM Kydasuid, OyrF
oocumu 3ca owaan. 373,16°K (100°C) naH nactaa cyB-Oyru
MyBO3aHaTAa OVnanu, cyB Tyaa OyrnanHmaiian. 373,16°K na
CYBHHMHI OyF 6ocumy aTtmocdepa 6ocuMura TeHriaawaau Ba
CyB KalHai 6ouviailan Ba wy temneparypa (KaiHal TemMmne-
paTypacuzaa) cyB TyQHK Oyrra atnadanu. Xynau wy xon CaCO,
la xaM coaup 6ynaau.

JdnccounnaHUILHHUHT GOpHIUYM YYYH MOLAAHWHT AHUCCOLIM-
naHnul 60ocuMH KMiMaTH atMocdepa bocuMuaas KaM 6yamac-
auru wapt. Macanad, CaCO, napuananraiaa Pco, xuitmatu

880°C marmua atmMocdepa 6ocumura eranu. [lemak, 880°C naun
nacr remneparypana CaCO, Tyauk napyanaHmainu. Arap KaH-
nanamvp 6upop rereporeH peaxuuﬂ MabjlyM TeMlleparypa Ba
6ocumaa y3-y3uya 6opca, 6y xapaéH mactnabku Moaaanap-
NaH OMTTacyd TYAuK TyraryHya aasom 3taa. lllyHra kypa,
XapaéH Oup KaHua ﬁocxwma bopca, y auccounanaHuiu 6oc-
KuwjapuHu 6ocnb yranu. MacanaH, muc (II)-cynbdaTHuHr
CuSO,-5H,0, CuSO,'4H,0, CuSO, ‘3H ,O Kpucranaruapar-
J1apH Manyn CuSO -SH2O uuur cyacusnanumu OoupHnH-Ke-

TMH YTaAWran Kyﬁmlaru éocxmmapnan nbopar:
a) CuSO,-5H,0 @ CuSO,3H,0+2H,0
6) CuSO,3H,0 @ CuSO,H,0+2H,0
B) CuSO,H,02 CuSO, + H,0

by xapaén 50°C na onu6 G ————— ,
oopunany (cys OyFu y3nyk- 401 [
CM3 paBMILNA peakuus 30-  § !
HACUIAAH Y3O0KJAWTHUPHO ¥ 30 —-— ]
tTypunaou) P — yu auck- S l
peT KuitMatuaa Gopaam ¥ 2l :
(V,1-pacm). L ,

a, 6, 6, peakUUANAPHHUHT o0l |
xap oOupu Mabaym 6ocumaa 4 |

- S

6opuiun pacMaaH KYpHHHUO ) L . A
Typubau. Macanan, (a) pe- 0 1 2 3 4 5
aKuMANa Ty31ard KpUCTaui- [H: 0, mons
rMapar CyBu 3 MOJb ra V.1-pacs. [lapunan Monasp KaTTaiuk-
TywryH4a AHCCOUHJIAHHLI NapHH aHKUKMaW.
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y3rapmac (47 MM cMMOD yCcTyHMra TeHr) 6ocumna 6opaau Ba
XO0Ka30.

MYBO3AHAT KOHCTAHTACUHMHI AMCCOUVNANAHNLU
AAPAXKACH OPKAJIM NOONANAHNLLN

Ouccounanavviu (napyanaHuil) peakuMsaJapHHMHT, aii-
HHUKCa, roMoreH (ras) cCucreMaja MyBO3aHAaT KOHCTAHTaCH-
HUHI AMCCOUMAJIAHMIL AapaXacyu opkKaau Hdonanaiul xadbyn
KManHraH. IInccounananuiu napaxacu (o)

OUCCOLMANAHTAH MOSEKYIA1ap MOARP COHU
MONCKYNANAPHHHT (MONSP) YMYMKIR COHH

o=

Kyiuaary peakuMssHUHr 6opuuinHy dapa3 KHnaknmk:
A2 B+D.

C, — A MoaAnaHMHT 6oULIaHFHY KOHLUEHTpauMsacH. bup moab
A MOANA TyJla AMccourananranaa 6up mons B Ba 6up monb ]
xocun 6ynaan. bup Moapr A — MomaagaH o KHCMH AHCOLIMa-
naHraHaa o Mosbaa B Ba D xocun 6ynanu. C, Mmonb A — Mozaaa
TyNa auccounanaraiaa (o=1), C, mons B Ba C, mons D Mon-
na xocwn 6ynaau. C, Monb Mon.nanu o KHCMH nuccouuanau-

raHna C, o naxH B Ba D xocun 6ynanu:

=0 BakTaa c4-’3+€ — peakuus GOLLIaHUIUMAAH OJAMH

{ = oo BAKTIAQA (C::O('I CO(; , Coa Coa -— MYBO34dHAT Kapop TONraH-
o\l -«

Ia.
by peakuus y4yH

CyC Coa-C 2 2
= Sptp _ Lo®lol _ g =2 .1
KC C, Co(l-a) aco l-a v

by Tenrnamana C,, B, MOIJANapHUHI MYBO3aHAaT KOH-
neHtTpauusacy, C; o BaDD moananapHuur, C(l—oa) A —

MOANAHMHI MYBO3aHAaT KOHUEHTPAUHSICH, V = % cyronmupuut

ned aranagu, 6Mp MOab 3pYBYM Momla TYTraH 3PpHUTMAHMHTI
Xaxmu (M, 1) Hu Kypcataau: N,O, 2 2NO, peakuuscu yuyH

Pno
Kp = 7‘;2—: (V.20)
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MOJIANAPHUHT MyBO3aHAT NapLMAN GOCHMHUHK TONaMHU3. 1=0
= oo N0~ M@ :
N,0,22NO, peakuns Gowmna ! == ) 2M® MyBo-

3aHat Kapop tonravaa N,O, — naH Tyna 6up Monb, AMCCOLIHA-
JlJaHMWIAA UKKK Moiab N xocml G6ynaan.

o — KHCMHU miccouuananraﬂna a. MOJIb, 11, AUCCOLIHANAH-
raHaa 2n,0. MOJb NO Xocun Oynanu. Myaosaua'r XOJIaTHAAru
apanamuana YMYMHH MOJLIAP COHH:

2 n= (g — ny) + 2o = ng + mgae = ng(1 + @) Gynaam.

JanbTOHHMHT Mapuxdan 6OCHMNAP KOHYHHra OuMHOaH:

_{’L n. b _ , _
R m '{’g—%ﬂaﬂ—fz—'zf’,—

P, n—i Ta MOLAAHHHT napuxan 60CHMK Ba MOJNb COHH; P,
Zn — napuuan 6ocumnap WUFUHHAKUCH (TBHH YMYMH 6oc1m
P) Ba CHCTeMalard MOAJAIADHHHT YMYMHHA Mo/b COHM. [le-
MaK,

(1-a)
Pr,0, = %ﬁm P=1aP .
PNO) no(l+a) P = _2% p

napuxan 6ocumnapHuHr 6y xuitmMatnapuHu (V.20) tenrna-
Mmara Kynuaca

. P}
by _ Pvoy, _ 4a?p? (1+a) - - ig
K, = Prro (lm)f A-a)P T (l+a)(l-a) P

2

2 MOIb CYBHMHI QHUCCOLMANTAHHIUHHHU KYpaliMK
2H,0(r)@2H,(r)+0,(r)
=0 2wmonb 0 O peakumus Gowmma:

f =00 %('l' 3‘;) 200 @ MyBO3aHaT Kapop TOMraHAa.

by peakuus yuyH K,= —;%ﬁl . Mapuuan 6ocumnapHn xucob-

nakMn3:; )
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-a
PHzo_JZWZP Py, 2+aP Fo, =7 P

Ke= ;Hzo (l-ﬂ)z(ZﬂI)

MyBo3aHaT KOHCTaHTacH HdoganapH TeHrnaManapuaaH
KYPHHHO TypHOAMKH, Cypataa MaxCyJOTNIApHHHI, Maxpaxnaa
3ca pacTnabky MoaaaNapHHHT MyBO3aHAT KOHUEHTpalMsUia-
pu xynaiitmMacu 6epwirad. llyHra kypa, K — xuiimamu peax-
YUR MAXCYA0OMAQpu YHYMURU, ASHU MY803aHam Kapop monzaHoda
dacmaabxu Mo00anapHuHe KaHYacu Maxcynomea alinanzaniuau-
nu kypcamadu. llynune yuyn K nune xutimMamunu busuw Kumé-
2apaap y4yH kamma amMaiuu axamusmaa 3ea.

KumeBHit KaliTap peakuuanapaa Kaicu MoaaanapHH1 nacr-
nabxku Ba KaicuH MmoananapHMm Maxcynor cudaruaa Kabyn
KWIHLLUra Kapab, MyBo3aHaT KOHCTAHTACHHHUHT COH KMIMaTH
XaM Typauua 6ynaau. MacanaH, aMMHaKHH CHHTE3 KHIUL
PEaKUMACHHHHT MYBO3aHAaT Xo/IaTHHH 3H ,+N, @ 2NH, ukxu
XW aKnga €3vl MYMKHH:

3H,+N,#2NH,+AH (a)
2NH, 2 3H,+N,+AH | (6)

«q» peakunana H,, N, — nacrtnabku moananap, NH, —
MaxcyJoT; 6 — peaxumula akcuHya NH, — nactaabxu Mon-
na, H,, N, maxcynor. [lemax, 6y peaxnmmapuunrl( KHiima-
TH Xap X1 6ynanu. JleKuH XaKHKATAA MKKANACH XAM GHMTTa
peakums 6Ynranu yuyH K OuTra KMiiMatra sra 6ynuwm xe-
pax. lllynra kypa, Kalicu Moazanap qacTnabku Ba KaicH Moa-
Danap MaxCyJOTIMIMHHM aHMKIAlIA, KyRHAArd Konaa xatyn
KWAIHHTaH. Peakums 3K30TepMHK paBHLLA €3uwnanu. MacanaH,
IOKOpHAAri MUCONMMH3IA «a» peakliHAAa UCCHKAHK axpana-
AW — 3K30TEPMHK paBHILAA Oopanu, aKCHHYa 6 — peaklHs-
A2 MCCHKJHK I0THWIalH — J3HAOTEPMHK paBHuAa Gopaaw.
KOxopunaru xomnara Kypa, peakiisaHH «a» WAKAAa €341l Ke-
pax. by xonna H,, N, nactnabkn moananap sa NH, maxcynor
6ynaan. )Kannamapna K HuHr Kui‘mamun 6enmnauma uy
Kounara 3pTHOOp 6epunran.

MyB03aHaT KOHCTAHTACHHY OGHP MONL MAXCYANOTHHHT XOCHN
6yanuunra xapab xucobnaw xepak, Macanas:

3“2 + N, =2NH;, . K;,=R%2;,
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P
%H2+%N2=NH3 KP:WT”N-’:L/
2 2
K, Ba K, Typnu kuiimatra sra 6ynu6, y K, = ‘/K;, ra TeHr.

CHcTeMannHr MYBO32aHAT XONATARMH TAPKHOMHH aHMKAAIN

Arap MyB0o3aHaT KOHCTAHTaCHHHMHI KHHMaTH Ba gactnab- .
K4 OJIMHFAH MOAJaNlapHMHI MUKAOPH Maniym Oynca, MyBo-
3aHaT X0/IaTHAAru CUCTEMAHUHT TApKHOHUHH XUCco01a0 aHMK-
Jlaly MYMKHH. ByHHHT yuyH, MyBO3aHaT KOHLeHTpaLlUSNapH -
HH aHMKnaw kKepaxk O6ynagu. by xun xucobnap, MyBo3aHar
xoaarupard TapkubHyu aHuknais 6unaH 6up Karopaa, peak-
UUAHUHT YHYMHHH, SbHHU AACTNA0KH MOMLNANIADHUHT KaH4a-
CH MaxCyJIOTra aHNlaHraHJIMTHHHU KYpCaTaau.

Mucon Tapukacuaa Kyiunaard peakuHsHH KypaiiuK:

A+B 2 C

t=0 a b 0 mMons
Imys. (@a—-x) (b-x) xMomb

ABHU x Moab C xocun Oyaranma, Aacrnabkud MoazanapHUHT
peakuMsila KHpHLLIMai KoaraH MUKIopH (a—x) Ba (b—x) Mob
6ynann. demak, x, (a—x), (b—x) — MyBO3a2HAT KOHLIEHTpa-
LUMSIJIAPH.

K. =

X
(a-x)(b-x)
Ba
x(Ka+Kb+1)x+K ab=0

by TeHrnama «x» ra Huc6bataH eumnaam. lUlynnait xunuo,
x,(a—x), (b—x) KHAMaTNapy aHUKJAHAIM.

KuMEBHH peaknHANAPHHHT H30TEPMA TEHINAMACH

aA+bB- o dD+g(G peakumsiga MILTHPOK 3TAa€TraH Moaaa-

Jlap vpean rasfiap KOHyHura OyWcyHanu, neb6 dapa3 kunaii-
nvK. P, P, P, P Ternuuiu MOJLIATAPHUHT GownaHruy nap-
HHan ()’ocumnapu 6y.ncuu Papa3 kunannuk. 4, B, Dea G
Moananap wy Kasap xyn OyicuMHKH, A mMoaaanaH a mMonp B
MoafsanaH b Moab peakuusara kupuwinb d Moab D Ba g mosb G
MO1a XOCHN KMAFaHOa, CHCTEMAHUWHT TapKHOM aesapan y3rap-

168

www.ziyouz.com kutubxonasi



MacaaH KoJCHH. Peakuusa 6y HycuHAa YTKAa3WIraHaa, XXapacH
TEPMOAHWHAMHUK KaWTtap 6ynaau. Arap KypcatTuiraH MHKIOp-
Jary MOAJanap peakuiMara KUp1iuICca Ba peakLns M30TEPMHK-
u300apuK wapouvtna 6opaérrad 6ynca, I'n66¢c dyHkuuacu-
HUHT Y3rapuiiy Kyinaarnya 6ynaau.

AG =Zudn; =(dup + gug)—(au4 +bug)  (V21)

by tenrnamara p HMHr KuitMat¥ ypuura p,+RTInP Hu
KYHcakK:

AG = (dug, p + 840,G — aKo,4 — Do, B) +
+ RT(dinPp+ginfFPg—-aln Py —-bln Pp)

(V, 9 Ba V.21) TeHrnamManapaaH:

_ i did
AG=-RTInK,+RTIn 2% (V.22)
€éKH
AG = R 1f1£—mx
pe Pt (V.23)

Xynau wyHpau mynoxasanap 6mnaH Ieabmronbu GyHKUHSA-
CUHHHI Y3rapHLUIH;

AF = RT(lniC-é- - In Kc) (V.24)

CiCs

Hemak, A, = —AF 6ynrannnruaad, MakCHMas UILIHHHT y3ra-

pHLIM:
P3PS
Apax = RT(ln K,-In —F;:é;) (V.25)

(V.23), (V.24) Ba (V.25) TeHrnamanap Kumésuili peakyusaiap
uzomepsmacu €xu Baum-Togpgd uzomepmacu nevinnaau. Pean
cHcTeMalap yuyH 60CHM ypHMra yuyBYaHIHK, KOHLEHTpa-
LMA YPHHUra TepMOAMHAMHUK aKTUBNUK Mdonanapury Kyitnul
Kepak 6ynanu.

TypFyH TemniepaTypa Ba TYPFYH XaXM/a, €KH TYPFYH TeM-
neparypa Ba TypryH 6ocumaa peakumsnap ¢akar AF éku AG
KaMasaMraH nyHanuwaa 6opaay Ba yaap MUHUWMan KuiMartra
3ra 6yaraHuaa MyBO3aHaT Kapop tonaau. PeakilugsHHHT U30-
TepMa TEHIJIaMacH Xap KaHaaii peakuus yuyH AF Ba AG Kuit-
MaTaapHU xMcobnauira Ba AeMakK, peakums Kacu HyHaauui-
na 6opuLLIMHK aHMK/AalUra HMKOH bepann.
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H3oTtepMa TeHrNamManapra Mynocbmg (V.23, V.24) AF AG

Pd
— KUMMaTIapHHUHT Y3rapuwy In =% s > In K, 6yaca, AG>0,

ABbHM peakuus HaTHxacuaa AG KHiAMaTH oliaan, AeMak, pe-
akuusa Gopmaitau. In ——é-P,, P < In K, 6¥nca, AG<0, abHK pe-
1 A

akuua 6opaau. [lemak, Oy MKKkana KylunyBu¥ KatTaiMkKiap-
HUHT HUCOaTUHU Y3rapTUpHUO AacTiabku Moanasap Ba Maxcy-
NOTNAAp KOHUEHTPAUNUACHHHUHI HUCOATHHMH Y3rapTHpHIL MyM-
KHH Ba Oy HyHanull cucTemMana MyBO3aHaT X0laT Kapop TOoM-
ryHya AaBOM 3TalHM.

Mawiym MoAAaHMHT KHMEBHM PeaKLHsIFa KHPHILHLL KOOu-
JIMSTH YHHUHT KuMéeuu mouunaueu OWNaH ynuaHan. bep1ao
NpUHUKNHUra Kypa, KUMEBUI MOMWINUK ynuyoBu cudaTHaa
peakuMs AABpHIAA aXpanind YMKKAH MCCHUKIMK Kabyn KWIH-
HULLM KepaK. DHAOTEPMHK peaKLHSUTADHUHT MaBXYIIMFH Oy
bUKPHUHF HOTYFPH 3KaHAMTHHM KypcaTaau. JIekuH 6y npuH-
uun $akat abcomoT HOAra SIKHH TeMnepaTtypana y3 KydiHHH
caknanau. Kumésmit peakumusnapHuHr ¥3-y3uya 6opuua-6op-
MacCJIMrMHHU aHUKIAUINAA pEeakKUHUSIHUHT MCCHKIHK 3(ddexTH
Gunan GMp KaTOpAa HTPONMSIHMHT Y3rapHilura, peakuusara
KMPHILNAETIAaH MOJAANTAPHUHI KOHUEHTpauusicura O0FIHK
3KaHINTH XaM bTHOOpra onuHULLIK KepakK. U3oTepma TeHrna-
MacHra MyBoHK, peakLiUANapHHUHT §¥3-¥3HMya 6opum-60pmac-
JIMTMHUHT YMYMMHA WApTH peakuusara KHpHWAeTraH Moana-
nap XOHUEHTPAUMATAPU opacuaard Hucbartra xam GOFIHK.

Typnu KUMEBHH peakuUUsinapHHUHT ¥3-¥3uuya Gopuiu-60p-
MAC/IMFrHHH H30TEpMa TEHTJAaMaCH acoCHIa COAMHTHPHO
KypHil MyMKHH. OnaTtaa Oy Xui CONMHILTHPHIL cmaKxdapm wa-
poumda onn6 6opunanu.

CraHaapT WapoMTaa CHCTEMa HIeasl ra3iap apanajuMacHiaH
Hbopar 6ynca xap Kalcu ra3HMHr napuvan 6ocumMu arMocdepa
bocHMHMIa €Kn naean 3puTMa Oysica, Xxap KanucH 3pyBYH Moaaa-
HHMHT 3pMTMalart KOHUEeHTpauusiapy 6upra TeHr 6§nanm:

P=P=P,..P=] arm.,
C,=C,=C,...C=1 xmonn/Mm* (MOBL/N).

Arap pean cuctema 6ynca, xap KaiiCH MOMINAHHUHT YYyB-
yariurnHu 1 arMocdepara €Ky TepMOAHMHAMHK AaKTHBIIMTHHH
OMpra TeHr aeb oavHanMH:

1= =) amm,

a,=a,=a,...a,=1 xmMonb/M? (Monn/n).
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by BakTaa u30TepMa TeHrnaMacHAard napuuan documnap
Hucbatn 6upra teHr 6ynanmn sa Inf7 InP=In1=0 6ynanu. Ha-
THXaga H30TepMa TEHrJ1aMacH Kyﬁunam KYpHHHLUTA 3ra

O6ynann:
AG'=—RTInK;  AG'=—RTInK,
AF=—RTnK;  AF=-RTnK

by rexrnamana «0» anomMary nOTEeHUHALIAPHUHT CTAHAAPT
LIAPOUTIa MaHCYD 3KaHJMIMHH KypcaTaaM.
(I11.50) Ba (V.27) TeHraamanapura Kypa:

AG*=—RTNnK =AH"-TAS"

Rin K, = AS® - 84

by Trenrnamanapaad KypuHuO Typubamkn, K HUHr KuiMa-
™ AS® 6mnaH AH° ra 60orauK Ba 6y Ka'rranuxnap K, xuiimaTura
KapaMa-KapluM Tabcup Kypcatamn. AH=TAS 6ynranna inK =0
Ba K =1 6ynanu. 7— opthiun 6unan 7AS" xaM opraam, AEMaK,
K KMAMATHHHHT J3rapHILMIa NacT TeMnepaTypanapaa Heprus
(barmpn (AH"), 1oKkopH TEMIEPaTypanap/ia 3ca SHTPONHs dak-
TOPH KywiH TabCup-Kmnanu. Lllyura kypa, abconior HONMb aTpo-
duraa xuméBri MOMWUTHKHHHT YmuoBH cudatna AH * (MccHK-
UK 3¢pdexTHHN) Kabyn KWIHHHILH MYMKHH.

MyBoO3aHaT KOHCTAHTacH KuitMaTH KaHuya kKarra Oynca,
peaxilMs TYFPH TOMOHIA LUyH4a Kyn 6opaau. [lemak, i0Kopu-
IAar TeHrjaaMara MYBO(I)HK, 3HTPONHA KaH4Ya K¥nm opTca Ba
SHTANLMHA KaH4Ya Kyn kKamaica, peakuus TVFPH TOMOHra
WYyHYa Kynpok 6opaau. r

Hdemak xkuMeéBHI MOMMANUKHUHT YuamMH AG, AF 6ymmm
Kepak.

KHMEBHﬂ PEAKLIMANTAPHHUHTI N30OXOPA BA N3O0BAPA
TEHINAMAJIAPH

MyBo3aHaT KOHCTRHTACHHHMHT TeMnepaTypara 60FIMK Xonaa
y3rapHIUMHH H30X0pa-u306apa TeHraamanapu udonanaiam.
H3otepma tenrnamacu (V.23) 4 TeMneparypa 6yiinya nng-
depeHUHaALNACAK:

P3P din K
(446 ) = Rln—'f-”Pg ~RInK,-RT5=2  (V.26)

x%

ra 3ra OynaMuas. ',
I'u66¢c-T'enpmronsvu TeHrnamacu (111.62):
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AG = AH + T(%E) (va27)

nari AG ypHura yHUHr Kuitmatv (IV.23) teHrnamanaH Ba
(MTQa ) HMHT KuiiMaty (V.26) TeHrnamManaH onub Kyiiuica:

dIn K,
ar - = AL (V.28)

ekn Q =AH GynrannuruaaH
din K
R (V.29)

Kennub yukKaau.

(V.28) menznamanapu peakyusnunz uzobapa TeHrnamMacu
neunagu. Arap Xapa€H H30TEpMHK-H30XOPHK paBHLUAA O0p-
ca:

ke = L (V.30)
din K Q.
= (V.31)

(V.30), (V.31) Tenrnamanap peakuusasHHHr u3oxopa (V.30)
Ba u300apa (V.31) tenrnamanapu aeiunany. Arap Oy TeHrna-
Majlap YMyMJIALLITHPHJICA, H30Xopa-u300apa TeHrniaMacHu

dink - 2, (V.32)

KYpHHHwiaa 6ynaamu.
by TenrnamanaH Kyiuaaru xyaocasapHy Keatnpub uuka-
PHLI MYMKHH. a) arap peakuus 3K30TepMHK O¥nca, MCCHK-

MK Mycbat Misopany 6ynanm, aemax, dink ¢ oynaau, SbHU
dT

K 6unas T Teckapn nponopuuoHan pasuinaa 6ornaHanu,
nemak, T optvium 6mMnan K xamasiam, SbHHU peakuus YHYMH
kamasian. lllyHra kypa, 3K30TepMHK peaKuUMSJIApDHUHT YHY-
MHHH OLUMPHLI YUYH yNapHU MYMKHH Kanap fnact remmnepa-
Typaia oaub 60pHLLI Kepak. DHAOTEPMHK peaKLUALA aKCHHYA
K 6unan T opacunart MHUKAOPHI OOFNaHULIHKM OWNHIL Ba
3apypMHi aMaiuit xucobaapHu Oaxapuul ydyyH M30XOpa-H30-
0apa TeHrnamMacMHM MHTerpauiawl Kepak. (V.32) reHrnama
MHTEerpajulaHCca:
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T- T-
o . _ " au
1nk_fR—TTdT, In K, fR dT: In Kp = fnrz dT (y33)

by uMHTerpajHu e4yMil y4yyH UCCHKIAHK 3PPEKTHHUHHT
TeMnepartypara OOF/IHK X0/14a Y3rapMiliuHY OUAHMLI Kepak.
Arap Q=const, AbHH TeMInepaTypa OMNaH UCCHKAUK 3¢-
¢dexTH amManaa ysrapManau ae6 ¢papas kunuHca (6y dakar
TEMNEpaTypaNsapHUHI KHUHUK OpPaJUFUIArHHa TYFpHU OGyna-
aH):

InK = 8- (V.34)
byHna: B — HHTErpa/uiaHKIL AOMMUICH. Arap peakuHs CTaH-

IapT waponTaa dopca:

AG’=—RTInKp=AH°—TAS"
6Vnanu.
bynnaH:

In Kp = &3 - o4 (V.35)

Hemak, B = Afl, AbHU B HUHI KUAMATHHH AS® OpKAIHU

xuco61ab, (V.26) TeHrnamMaHM e4Hul MYMKHH.
Arapna (V.30) tenrnamacu 7,—T, yerapacuoa HHTerpai-
JlaHca

in Kp = f-ﬁﬂydT
T,RT

Arap AH=const (AH#@(T) ne6 dapa3 kuacak

AH(T,-T,
lg Ky = g Ky + S5 gL (V.36)

K,, K, — nap T, Ba T, Temneparypanarn K JapHMHF KH#-
MaTH.

AvbHu A H HUHT TeMnepaTypa Ounan Y3rapyilMHH XHCOO-
ra ONM Kepak Ba Oy aHHUK xucobsaap yuyH AH=¢(T) GoF-
NaHWWHHK AH TeHrnamacura mMyBoodHK xucobyuamt MyM-
KHH.
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MYBO3AHATHUHI CUADKWWLWN. NE-WWATENLE NPUHLIMNNA

Y3rapMac Talwiky WApOMTAa KaWTap peakumns 6opaérran
CUCTEMAHUHI BaKT YyTHIUN OWIaH y3rapMaiauran xonarra Ke-
JIMUIMIAa MYBO3aHaT X0/1aTH deAnnann. JieKkuH TallKy LLapOUT
y3rapraHujia MyBO3aHaT XaM LUYHra kKapab y3rapaan, sSibHH
SAHIW LApPOMTra MOC AHI'M MYBO33aHAT X0JIaTH Kapop TONaaM.
Xap KxaHaaH MyBO3aHAaT HUCOMMOMD.

KuMEéBHUH peakuMsSSapHHUHI MYBO3aHaT XOJIaTHra Temne-
patypa, O0CHMM Ba MYBO3aHaTAa MIUTHPOK 3Ta€TraH Moaua-
JJADHUHI KOHUEHTpAaUHACH TabCHp 3Talu. Arap 6y ¢dakrop-
NapHHUHr 6UpopTacyH y3rapca, MyBO3aHar Oy3uianH, AbHHU MOA-
RAJTAPHHHT MYBO33dHAT KOHLIEHTPAUUACH y3rapalH, XapaeéH Ba
y3rapraH TallukKy LIApOMTra MOC MYBO33aHaT Kapop TOMFyH4a
0AaBOM 3TanM. Tawuku wapoum mascupuda Mye803anam KOHUeH-
MPAUUANAPUHUNZ V32apULIU2a MYGO3AHAMHKUHE CUANCUWU NEHH-
naan. MyBo3aHAT CHIIXKHMLIH HAaTHXACHAA PEeaKiiusl MaxcyaoT-
JIJAPHHHUHI MHUKIOPH (KOHUEHTpaUHACH) Kymnalca, MyBO3aHaT
yangaH VHrra (SSbHHM TVFPH peakuHa AYHanuIKaa), peakums
YUYYH OJIMHIraH AacTnabKu MOAAATapHHUHI KOHLIEHTPALHACH
KynairaHaa 3ca MyBO3aHaT YHrAaH yanra (TeCKapu peakius
HYHanuInaa) CHIXUROU. Talikd 1apouT y3rapuiuM HaTH-
XKacuaa MyBO3aHAaTHUHT Kail TOMOHra cHixuiiu Je-Llameave
npunyunuza 6yhcyHaau. by npuHuunra xypa, acap myeosa-
Hamdazu cucmemaea mawkKapuoan bupop mascup Kypcamuaca,
MY803aHam Wy masCupHu UyKomull moMoHea CUr¥cuiiou.

TemnepaTypaHUHT TabCUPH MHUKAOPHI XHXATAAH H30X0pa-
n300apa TeHrjamacuaa akc 3trad. llynoain knand, nsoxopa-
n3o6apa teHrnamacu Jle-llatense NnpUHUMNHMHUHT TeMnepa-
Typa Tabcvpura Hucbaran uonacuaup. by npuHumunra Mypo-
UK, TeMAepaTypaHH OLIHPHLLI MYBO3aHaTHH 3HAOTEPMHK pe-
aKLUs TOMOHTra, NMACAMTHUPHUILL 3CA 3KIOTEPMHUK pEaKUMsi TO-
MOHIa CWIXHTanH. Macanan, 3H,+N,@ 2NH, peakuusxu onaii-
ank. bynaa NH, xocun 6ynramla Hccmgnm( axpanzmu Temne-
parypa xyrapunca MYBO3aHAT YHFAAH yarira CUJKHMiIHN, OyH-
na NH, HUHT KOHUEHTPAaLMACH KaMasulM Ba aKkCHHYa TeMrepa-
TYpa nacanTUpwica, MyBO3aHart Yariad YHrra cuaxuinu. Jle-
MakK, Oy peakUMAHHHT YHYMHHH OLUUPHIL YYYH MYMKHH Kaaap
I1aCT Temneparypana onaub GopHill Kepak 34, JIEKUH, OAATAA
Oy peaxuns S00°C atpodpmaa onubd 6opunanu. YyHku temnepa-
Typa nacaiica peakuus TeIMrd Kamasiau. PeakuusiHU Kaicu
TeMilepatypana onub 6opuul KepakJiMrMHy¥ aHMKaauga TeM-
nepaTypaHUHI uwy HKKH XHJ KapaMa-Kaplid TabCHPUTHHA
XMcobra oaHHraH xojaa onTHMal LLAPOUT TOTIMAALH.
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bocumanBr Tabeupu. IOKopuaa 6aéH aTwarad npyHUMNra
MyBOOHK OOCHM OpTHILH OMNaH MYBO3aHAT 6OCHM KaMasau-
raH peakuMs TOMOHra CHIXuiau. MacanaH, aMMHAKHHHT
xocun Oyaui peakumnacu OMnaH TaHMwainuk. Yan ToMoHIa
4 Ba YHr ToMoHAa 2 Moab Moaaa 6op. [leMak, peakuns yanaas
¥urra 6opranaa 3H,+N, — 2NH,, ssHu NH, xocun 6yaran-
na 6ocuM KaMasaM, axcuuqa xapaeu yﬂman yanra 6opraH-
na (NH; axpanrarma) 60CHM opraau. lllyHra kypa, 6ocum
op'rramla MYyBO3aHaT YarnuiaH yHrra, sbHi NH, xocun 6§auu
TOMOHra cwixuitgy. LlyHHHr ydyyH aMMHMAKHHMHI CHHTE3H
10Kopu 6ocuMaa onub 6opunanu.

KOHUEeHTpPaUMAHHHI TabCHPH. Arap MyBO3aHaTaa
HLUTUPOK 3TAa€TraH MoananapaaH OMpOPTACHHHUHI KOHLICHT-
PauMsACHU OUIMPWICA, MYBO3aHaT LY MOMNA KOHUEHTPAaUHSA-
CHHHUHI KaMaWMuinra oaub KenaauraH peakuuss TOMOHMIa
cwoxuan. Macanau;

4HCI+0,2 2H,0+2Cl,

byHaa MyBO3aHAT YHr TOMOHIA CWLKHLIH YYyH XJ10p Ba CyB-
HUHI (EKH OHTTACMHHHI) KOHLUEHTPALMACHUHHM KaMaHTHpPHLI
(peakuus 30HacuaaH YHKApHO 1060pnb) €KH KHCIopoA Ba BO-
DOpOA XJOPHAHMHI KOHUCHTPAUMACHHH OLUMPHLI Kepak.

Aparawumarnune mascupu. Arap yMymui 60OCHMHH {3rapTHp-
MaraH xoJiga, ra3jap apajialiMacHra peakuMsana HIUTHPOK
3TMAaAAMIraH apajaliMa Kyunica, XaXkM optanH, 6y 3ca apa-
JlawMa 6yMaraHaa peakumana HIITHPOK 3TaauraH Moaaanap
napunan 60CHMHHHHI KaMaHHIUKMAEK XO0JIra TYFPH KENaau.
Hemax, cucreMaHHHr 60CHMH KaMaRTHpWIraHIaa KaHaa# y3ra-
puLl 103 6epca, 6y XxapaéHaa xaM LyHaan xonar 103 GepaaH.

MYBO3AHAT KOHCTAHTA KMAMATUHN AHMKNALL

TaxpnOa socuTacuaa annkjaam. MyBo3aHaT KOHCTAHTacH-
HU OeBocuTa Taxpubana aHMIJIAWHHWHT OHp Heya XU YyCYJaH
6op:

) peakuHsaHH MyBO3aHAT XOJaTHUraya AaBOM 3TTUPHO,
KaHaan OYIMaCHH MyBO3aHAT KOHUEHTPAUMAJIAPDHUHU aHHK-
nat;

2) H30TEepMHK- u306apm< noreHuuan — AG HHHr ¥y3ra-
PHLIKHK aHHUKNA0, CYHr AG™= -RﬂnK aaH K HH xucobnaul
AG"® HM acOCaH MKKH ycyn 6unaH ynuali MyMKMH: @) raibpa-
HHUK IEMEHTA] 3NEKTP OKHMH TabCHPHAA peakKUMSHH H30-
TEPMHK paBHIIAA YTKa3uO, rafiIbBAHUK 3JIEMEHTHHHT 3JIEKTD
IOPUTYBYH KYYMHH ynuawr opkain AG xucobnanamn; 6) pe-
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AKLMSHUHT UCCHUKAUK 3ddeKkTH Ba SHTpONUACH AS V3rapu-
WHHHU ¥14ab, AG=AH—TAS Tenurnamanad AG xucobaaHanu.

Tonwiran MyBo3aHaT YMH MYBO3aHaT 3KaHJIMIMra ULIOHY
XOCH KHJMII YYYH YHIA MKKH TOMOHJIaMa €HAALUMLI Ba Xap
MKKH XOJ1aTAa OMp XHJ1 HaTHXa onuul Kepak. MacanaH, H,+I,
2 2HI peakuusiHMHr MyBO3aHaT KOHCTAHTa KWHMaTHHH aHHK-

naut yuyH H,+I, 2 2HI peakuuscu, svun NH, xocun 6yanu

PEaKLMACH MyBO3aHAT X0/1aTraya naBoM aTTupvarad. Cyur NH,
HUHr axpanuu peakuusick NH, — H,+I, myso3aHaT Kapop
TONIyH4Ya AaBOM STTUPHIALH. B‘y UKKH Taxpubana 6Mp xun
HaTHXa ONHMHHKLIM Kepak (V.2-pacMm).

JlexuH MYyBO3aHAT KOHCTAHTACHHU OeBoCHTa Taxpubana
aHHKNAll BA aHKK HaTHXa oavw KuiinH. IUyHra xkypa, MyBo-
3aHAT KOHCTAHTAaCH aCOCaH TEPMOAMHAMHKA KOHYHJIapU €p-
JamMuaa Hasapui xucobnabé ronunaau. by TepMoanHaMHKa-
HHMHT KaTTa I0TyKjlapuaaH Oupuamp. Kyinaa MyBo3aHaT KOHC-
TAHTACHHHU Ha3apvi (Taxpuba yrkazmMacmaH) xucobnaw ycy-
JIUTa KHCKaya TYXTAIMO YyTaMus. .

KuMEBKHH peakuHANAPHHHT MYBO3aHAT KOHCTAHTACHHH Ha-
3apuit xucobnam. TepmMoauHaAMHKa, MYBO3aHAT KOHCTaHTACH
KHAMATHHHM TaXpHba yTkazman Typub6 Hazapuil ycyn 6unad
xucobnab ynkapnuura MMKoH 6epan. by xkarra amanuit axamu-
aTra 3ra 6yanb, yHU KyHupard TeHrjaMajapra acocjlaHnb
(V.35) xucobnananm:

AG*=-RTIinKp; AF'==RTInK

InK, =-4%; InK.=-45

V3 na6atuna AG=H—TAS 6ynranuna, AG HHHT TeMnepaTy-
para 60ornanMuKMnaH Ba gemak, AH, AS Hu OManu Kepak.
MozanaHuHr 3HTaNnbNUsAcH H HU Ba 3nTponuiacH S HU KyiH-
Jariya TacaBBYp KWJIHLI MYMKHH:

H=H,+H_; §=5,+S,

H, S, — abconot Hoab temneparypa (7=0) naru KuimMmarm.
H:’, .SQT MabJIyM TemiiepaTypajarn KuMMar 6wiaH abcoaror
HONJarH KMiMatnapHuHr gapku. H, S, — remneparypara 60F-
nuk 6yamaran karraamknap. by teHmamanapaan: G=(H +H_)—
T(S,+S,) Ba dG=dH ~TdS,—(S,+5,)dT ra 3ra 6ynamus.
fl]yﬂnaﬁ KUaub, Oy KaTTanmknapHHHTI abcoioT HOoAJaru
KUAMATHHHA O1anu kepak. by MacanaHu, sbHH TepMOAMHA-
MHK DYHKUHANAPDHHUHT MabiyM luapouTaard abconiotr Kuii-
MAaTHHH aHMKIAlIHH TepMoavMHaMHUKaHMHI 11 6o KOHYHH
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(Hepuct—Inank nocrynarnapu) eun6 6eprannuru IV 606aa
Kala 3THATaH:

AG’=—2,3RTgK ,
AG=AH'-TAS®
by TeHrnamanapaaH:

AH:  AS;
g Kp, = = 3387 + 73k (V.37)

lg K p, —T Temneparypanaru X,

by Tenrnamanapaarn AG°®, AF” peakuus XxapaéHnapuaaru
Oy pyHKUMANAPHUHT Y3rapulun. Kyiinnaru kKWMEBUM peakuus
YYYH! '

aA+bBpdD+gG
AG=(dG,+gG)—(aG,+bG,)

AH, AS nap xaM wy Tap3na XucobiaHaaH.

by teHrnamana: AH®, AS, AF, AG nap A, B, D, G —
MoaaanapHudr T 298°K temneparypanaru xuiiMarnapu (Tep-
MOAWHAMHUK (PYHKUHAJAPHUHT CTaHAAapT KHWitMaTaapu), Oy-
JIAPHUHT KMIMaTH MawlyMOTHOMA XalBauiapuaa Gepuira.
Ly nycuHaa ronunraH «K» craHaapr wapoudtra MaHcy6. boii-
Ka TeMneparypanapaa «K» HUHr KuifiMaTi peakUHAHHUHT H30-
xopa-u3obapa TteHrnamacuaaHd (V.28) dofnanaunbd ronuna-
a4. Y3 naebaruaa (I11.16) Ba (I11.30) Tenrnamanapra MyBo-

duK:

T

AHT = AH3g3 + [AC,dT (V.38)
298

AST = AS798 + 2£ 8—“1 dT (V.39)

(V.32), (V.33) Ba (V.36) TenrnamanapiaH:

AGT = AHj9g — TASy98 + I AC dT -T I-——z-dT (V40)
298 298

Ba (V.37), (V.38), (V.39) TenrnamanaH:
12—940 177
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AS;
'e Kp =~ 358Y57T + 33 - ﬁ‘rzgsACPdT+

T

*2ix ] :—TCE dT (V1)

keaubd yuKanu, OyHia:

AH393 = 3. (niAH 398 )wax —2. (M AH 398 ) pact.

AS298 = 2 (nAS298max —2 (MiAH 398 )nacr.
AC, =3 (nCp)yax —X (MCp)pacr.

Jemax, Oy TeHrnamMagaru MHTerpaulapHM €YMLl Y4yH MO -
AanapHUHT WCCHKAKK CHFHMU TeMilepaTtypara 60OFIMK XOonna
y3rapviuuH{ 6mnin kepak. Onartaa, K KMCMaH TakpHOHm
xucobnaw #yny 6MaaH ronnnaam, NEKHH 3apYPHAT TYFUIra-
HHIA aHHK XHCOoOap OaxxapWianH.

buprnHuu TaxMuH: ¢apa3 KWwiailnHK, peakKUHAAaH
OJIAMHIH MOAJANAPDHHHI HCCHKJAMK CHFUMIApM HMFMHAHCH
MaxCyJOTNAPHHHI UCCHKJHK CHFUMJIAPH AHFUHIMCHIa TCHI
6VncuH. by xonaa AC =0 o6ynaau, (V.41) TeHrnamMagaru MH-
Terpaulap HOJIra TEHT 6y.na1m Ba AG'=AH,,, — TAS",, 6¥na-
IW, YHOAH

ASys
g Kp = '2‘13%7 23R

Arap 6y taxmuHHit xucobna A G*>0 6¥nca, peakums 6op-
Maitau, AG°<0 3kaHauru peakuMsHHHr OHp TOMOHNama
6opuuinku Kypcataau. byHnai#t xonna K HHM XHcobOnauira
XoXxaTt Koamaiian. Arap AG°<0 6ynca, 6y X0Jiaa peakuus
KaHTap Tap3na 6opaau Ba K, HH xMcoGnaw yuyyH 3apypar
TYFUJIAH.

Hemak, K Hu xucobnaul yuyH xaapajaaH OAMHIAH Mab-
nymomapnunr Y3uruHa erapnau 6ynaau.

UkknHUYM TaxMHUH: dapa3s KUnafauk AC =const
OyJICHH, AbHH HCCHUKJ/IMK CHFMMIAPH TeMreparypara Gomux
aMac, aeb ¢apas kunuHanu. by ¢dpapas reMnepaTypaHHHT KH-
yuK Y3rapuul yerapacuaa KynuHya Tyrpu 6ynaan. bynna AC ,
HH MHTErpan TallKapHUCHIa YHKAPHLL MYMKHH:
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AH; ASS. AC
B Ky = - 3558 + 338 ~ 3kr [(7"--298)---7‘1:135,”§

AG} = AH3og - TAS393 + AC,(T = 298) - TAC (I 51

= AH3gg ~ TAS308 — AC,T(Z8 - 1+ In ) =
= Hjog = TAS298 — 1oAC,T .

byHana: u0=2?=&—l+ln§9%.

u,-HUHT KuiimaTH TemkuH Ba LlIBapumannap ToMoHuaaH
TYP/X TEMNEPATYPA YUYH XaaBal Tap3uaa 6epuarad. by xucob-
NalHUA 6Mp Kaaap eHruanalTupanm.

Arap 6y TaxMHHnapra KaHoat KWaAnMHMaca, K HHHr Kuii-
MaTtHd (V.41) tesrnama 6yiinya aHuK XxHMcobs1ad TonunanM.
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VIBOBb
CTATUCTUK TEPMOAUHAMMUKA

TepMoanHaMuka PYHKUMSNAPUHHHTI KMHMAaTHHH HKKH
ycya OuJIaH aHHKNAaWl MyMKHH; TEpPMOAHMHAMMKA YCYJH OM-
JaH, OyHH 1oKopuaa 6axc 3tunau. UKKMHYM yCyn — cratuc-
THK TepMoauHaMukagup. Uy ycyn TyrpUCHaa KMCKaya Mab-
ayMoT 6epaMu3. CTaTHCTHK TCPMOONHWHAMHKaHWHI acocHaa
boabuman TeHrnamacu €raau (I11.12): S=KInW.

TEPMOAUHAMUK OYHKUMURNTAPHUHI MATEMATUK UDONACH

®dapa3 kuiainuk, 6Mp MOab MIean ra3 U30JIMP/aHraH CHC-
TeMaHH Talkun 3tcuH, N, N, N,.. monekynanapu Ba E,
E, E, ... 3Hepruacura sra 6yncnu By X013 Moananap COHH
BA CHCTEMAHHHT MYKH 3HEPTUACH TYPFYH KaTTAJIHUKIAUP:

N=YN;=const; U=Y E;N; =const (VL)

(I11.112) tenrnamara W Hunr kuimatnum (I11.113) nan onuo6
KyHHnca Kymuaarura 3ra 6§'ulaMH3.

S=KIn N.'Nz'N;; (V1.1a)

Arap CTUpPAMHIHMHT TaKpHOKii TeHraMacuaaH doitianaHHi -
aa

InN'=Nin
3KAHMMIHHM 3bTHGOpra onub;
S=KNinN-KENInN,

Ut -aCMHH XOCHJ KHJIaMH3, EKH:
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www.ziyouz.com kutubxonasi



§-= -KEN; In 3¢
K = -,% OyJraHJIUru yuyH:

'S = —RZ[%‘—) 1n(§"vL) (VI.2)

by TeHrnamaHn TepMOAHHAMHK MyBO3aHaTaa OynraH Ba
MyBO3aHaTaa 6y1MaraH MakpOTaKCHMIAHHLWIAP YYYH KYJUTALL
MYMKMUH.

bonbuMaHHUHT MONEKYNANAPHHK 3Heprusa KuiMatH 6yitu-
ya TaKCMMJIAHUIUH XaKHAaru KOHyYHHra MyBopHK:

N -Ei/ KT

N; = (VL.3)

ye-Ei/K
by TeHrnamana

s M _ BT | =B /KT | ~Ey/kT . _ . (VL4)
-E;/kT " .~
Bynna z = =° i/ xoaam turunducu €Ky xonamaap Oyiu4a

maxkcumaanuw gynkyuacu ned arananH, y CTaTHCTHK TEpMO-
AHHAMMKaAA 3HI aXaMHATAH KATTAIHKIND, YYHKH Z AaH Pon-
nanaHub, MOoana XONATJIAPMHHHI TePpMOAWHAMHK (PYHKUHA-
JlapuHH Xxuco61a0 unkKapuiws MyMKHH. YyHoHuH, (V1.34) TeHr-
NlaManapaaH:

-E; JkT

LR N A 1 (V1.5)

(VL.2) Ba (V1.5) tenrnamanapnau:

E,
s= RER{(Inz+ ) (VL6)
EIN; = N O6ynraHnuruaaH RZ%L Inz=RlIngz; IN;-E; =U,;

k = -1% 6ynrannuruaan RZ—%’- - -Ef- = 5{: . Jemak, 6up Monb ra3
YUYYH 3HTPONHUA Kyinunaru udoaara ara 6ynann:
S=RInZ+%=kNinZ+¥% (V1.7)

OpKHuH 3Heprust F=U-TS 6ynrannurnaan (V1.7) TeHr/1aMa-
HAaH:
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F=—RNnZ=-kNTnZ.. - - (V1.8)
CHcTeMaHMHT WYKH 3Heprusich: U=ENE, sa (VI.3) tenr-
namara mysodbux N; =1¥-°B_E‘/ kT OynraHNuruaaH, UYKH

IHEPIUS YUYH:
U=LzE; e b/kT (VL9)

ndpoaa keaund uukaon.
Exu (111.45) Ba (V1.8) TeHrnamanapzaH

s=—(3), = Rinz+ RT(%3) ... (VL10)

(I11.42) Ba (V1.10) TeHrnamanapaaH:
U=F+TS=-RTInZ+RTInZ+ RT*{2YZ)

U = RT?(2182) (VL11)

TEHIIaMa XoCcun Oyaanu.
Ilyuunraek, (VI.11) aaH MCCUKNHK CHFMMH YYYH KYy#H-
naru udona xeaub YHKaAIU:

C, = (3%), = 2RT(23Z) '+ RTZ(%'})V

(I11.45) Ba (V1.8) renrnamanapgaH 6ocuMm ydyH ndona
TONWIAAH:

P=—3f) = RT(WZ) (VL12)
(VI1.11) Ba (VI.12) Tenrnamanapaasd 3HTanbnua yuyH udona:
- — 2
H=U+PV = RT(2Z) +RT(3E)r  (vLI3)
C’ YYYH Ky#uaard udona xennb ynkKamu:

Cp = (), = RT(2F), + RT*(22),

. rRERE) - RT(ERE), (),

-(H4), +

o
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(VL.8) Ba (VI1.12) TenrnamanapaaH n3obapuk norenuﬁan
YYyH KyHuaaru udoaa ronuaaau.

G=F+PV=-RTInZ+RT(3BZ) (VL14)

bup Monb Haoean ras yyyH
=F+PV=—RTINZ+RT (V1.15)

VL.14 Ba VLI5S TeHrnamanapaaH (%{%5‘) =1 3Kkannuru

4

KYpUHHUO TypHOIH.

bu3 joKopuaa, Mmukpoxonatiap 6up-6upuaaH pakar 3Hep-
rus KMAMatH 6unad ¢apk Kunaau aeb ¢apas xuiaraH 3aMK.
JlekuH 3HeprusaaH Tawikapu, ynap 6owka atomMaraapyu 6u-
JlaH xaMm ¢apxraHyuiun MyMKUH. byHnai xonat dapasxcanune
Kaumaaanuwy neHUNanu. Arap MoJjieKyJjia MabiyM SHeprus Jaa-
paxacuna 3HeprusnaH 6owuka anoMarnapu 6unan papk Kun-
raH g, Muxpox,onamap 6yﬁuqa TAaKCUMJIAaHCA TEPMOAHMHAMMK
IXTHMOJNHUK W = g g . ,’,V' . TV—I,\% ra TeHr 6ynanu Ba
MawlyM JHEPIUs NapaxacH KaiTaJlaHalH Ba g, CTAaTHCTHK OFHP-
nuKkkKa sra pehnnann. CTaTUCTUK OFUPAUK CUCTEMAHKHT E
— JHEpPrus/Iv Xonataa Oynuiul 3XTHMOJ/UIMIAHHM aHIJIaTaldM.
MacanaH,

2= EalkT | g~Es/kT | o=Ec/T | ~Ee/kT | -E /KT,

6ynca, arap E, Ba E, SHeprus AapaxamapH 6Mp-6upHra saxuH
6¥Vnca, ynapl-m TEeHT ne6 aiTul MymkuH. E —E =E, Ba 6yH-

naH nataa OMPHHYKM MKKH KYWHWIYBUYHHH 2e-fo/k7' 6wiaH
UIMAWTHPHIL MYMKHH. UlyHnuraex, £ =E =E =E_06ynca, 2—
4—5-Kymnnysuunap 3.-£/4kT 6unan anMaurmpwla.nu 2,3,.

OYTYH COHNIAp 3HepeuAHuUHZ Katimarauwu NeAVNALH. (DyHKuHa-
JIRapPHH KyAnaaruya €3nul MyMKHH:

-Eo/kT -E;/kT E,/kT

= g€ + g7€ +...80€

Ymyman, GyHnah xonnapna xonar ﬁHFl'IHIIHCI.i Z ra TeHr:

Z =S g Ei/kT “ ' (VL16)

- LY

6y¥naan. by xonarna (IV.5) reHrnama Kyﬁun;lrﬁqa E3WIann:
183 |
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Ni = §gie BT

Ba (VI.9) TteHrnama:

U=3NE;=473gEe b/ (VL.17)

6ynaan. byHu 10Kopuaaru mMysioxasa Ba TeHrnaMajaapiaa 3bTH-
6opra onuiut Kepak.

XONAT ANFUHONUCHKH

[Hyxmarh xnau6 (V01.7), (V1.8) Ba (VI.13) teHrnamanap-
OaH KYpHHHUO TYpHOIHKH, TepMOAHHAMHK DYHKIMSIADHY CTa-
TUCTHK TEPMOAMHAMHKA €paamMuaa xucobnam xonar AUFHH-
OUCUHU XHcoOnawaaH uboparaup. Xonar HUFMHANCH 7 —
YNYOBCH3 MUKAOPAHP. YHHUHI KUAMATH MOIXAHHHT MOJIEKY-
NP OFMUPJIUIUra, XaxXMura, TeMrneparypacura, MojleKyaanap-
HUHT XapaKaTJAaHULWUI Typura OOFJIMK. Arap cucreMa uaean
6ynmaca, Mmonexyiaanapapo mMacodara Ba MoJjeKynranapapo
Kywiapra xaM OoFnauK 6ynaan. Xonat HMFMHAMCH aHpHM MO-
JeKynajnap MHKpPOXOAAT/JAapHHHUHI OHCKPET SHEPrus gapaxa-
CHHH, UHEpUHSA MOMEHTHHM B2 XOKa30JApHH MOJAAHMHT
MaKpOXOJaTH, SbHH YHUHT HYKH 3HEPrUsiCH, 3HTPOMNMMUACH Ba
6owxa xoccanapu 6mnaxH 6ornanau.

MonekynanapHUHI Typ/iH Xapakathapud 6up-6upu 6mnaH
6ornauMaiiau, O6Up-6Mpura TabCHp KuaManau, ned dapas
KMJIMHCA, YHUHT 3HEPryusiCH aipuM 3HEpruanap AMFHHAUCH-
ra TeHr 6ynanu:

E=E+E+E +E, (VL18)

E, E, E, E — wirapunanMa, ainasma, tebpaHma Ba
INEKTPOH XapaKar 3Heprusiapuamp. Xap Kaucu XxapakaTHUHT
y34Mra xoc CTaTUCTHK OFHPAUIHU Oop.

SbHH SHCPrHSIHUHT KARTapUAKIUM MaBXyA. MonekynaHuHr
i — papaxaln JHeprusaard HMFUHAHN (YMYMUI) KadTapuin-
LK COHMH:

&,~8.,,8.'8, Oynaan. (V1.19)

g, &, &,6 — alnanma, TebpaHma Ba D2JeKTPOH
XApaKaTNAPHHHT MabAyM 3HEPTHA JapaXacHaaH KaiTapuauil
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COHH. g =] 6ynaan, Monekyna ouMp xun KniHmartra ra 6ynrax
unrapmlamia 3Hepruara 3ra 6y1uuM MyYMKHH 3Mac.

Xonat WMruHAaKAapu OVitnua xap KalCH XONIaTHUHT 3XTH-
MOJUIMIY YAAPHUHT KVNaATMAacCKHra TEHTr:

-E;/kT _ ,-E,/kT -E,/kT ~E_/kT

g€ - 8a€ *8m€

. g3e'5”/kr (VI1.20)
(V1.16) tenrnamara mysodpuk, xonar iuruuau (VI1.20) udo-

nacuHuHr E _, E , E xamma KUAMaTHHHHI HUFUHAMCHIA
TeHI:

-’

Z = zgie-E"/kT —
=Yy Y e Euw/kT -g,,e“Ev/"T . ge Eml kT -gu_e‘fv-/"r _

usr. a m 31

=Zy 2y Zom Zap, (V1.21)

byHnaa:

Iy, = Ze M/kTa L= Zgae

2 = Zgme En/kT; 2 =3g. e En/kT  (V1.22)

Jdemak, cMCTeMaHHMHF XonaT WMFMHAMCH €paaMuiaa Tep-
MOAMHaMHK QyHKLIHIApPHHU aHHKJIALW YYYH Xap KaicH xapa-
KaTra XOC X0/1aT HHFUHAUCHHH XHCO01a0 YHKHUIL Kepak Oyanm.
JHAKU XONaT WHFMHAUCHHHM XHUcoball ycyanapu ycTuaa Kuc-
Ka4ya TyXTalaMu3.

UWNTAPUNTAHMA BA I3NEKTPOH XA}’AKATFA 3rA BYNIrAH
MONEKYNAHVHT TEPMOOUHAMWK OYHKLMKRNAPH

bup atomnu uaean rasga axkar MarapuiIaHMa Ba 3N€KT-
POH XapaxkaT/apruHa MaBxya. AToMm ¢a3ona wirapuiaHma xapa-
KaT KHJraHoa YHHHI 3HEPrUACH KHHETHUK JHEPrHsira TeHTr
6yaanu:

E, =m = ) (V1.23)

bynna: in — 3appaya mMaccacu; v — xapakart Te3nuru. [e-
bpoitns TeHrnamMacura MyBopHK;:
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A=-L nemak, mv=14 (V1.24)

A — TYNKKH y3yHAUTH; h — Inank aoumuiicu. E "‘h’/Zm)Lz
Arap 3appaua / y3yHJIHMKAA XapaKaT KWIraH 6ynca KBaHT

MEXaHHuKacu 6yinya 6y Hynna % COHH OYTYH COHNapra TeHr

OVAKILUK Kepak:

=4 (V1.25)

n=l1, 2, 3 ... 6yTyH coHnap. A HUHrKHitmMatn (V1.24) renrna-
Mara KynuJca Ba TCHrJIaMaHWHI HKKH TOMOHH «kT» ra 6yinH-
ca:

E 2
o =i (V1.26)
arap
s—mfn—, =g (V1.27)
neb 6enrwnaHca:
- = an’ (V1.28)
E — Huar kuiMatu (V1.4) ra Kj?ﬁ_mca:
L _n
Z,=2Xe (V1.29)
n=1

7

Arap (V1.29) teHrnamanaru WurHHAN OENTHCH — I HMH-
Terpan 6WinaH armawTupuaca sa (V.27) reHrnama ybTHOOpra
OJIHHCA:

o i 1/2
Z, = Ie an’dn__:_[_(_g_)z - (2_nmkhT) /

: 2 (V130)
arap 3appaua v=[ /-l xaxmaa xapakar Kwica:
Z=(Z,) = (2“';,”’ 2y (VL31)

.Z — HMHr By xuitmatiun (V1.7) Ba (V1.15) tenrnama-
hapra K¥nub, Typan TEPMOIMHAMHK QYHKUMANADHUHT HIrE-
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pPHAAHMA XapakaT OunaH OOFAaHraH KHMMATAApHHH TONMMLUI
MyMKHH. (V1.31) renrnamanaH:

InZ=%lnlﬂ$&+llnT+an (V132)
( T ) =3+ | (V1.33)

Arap TyprFyH KaTTaluMKIapHHHI KMAMATIapu KYHHO uM-
Kuaca, Oup monb ra3 yuyH: nK=R; nV=V_ ¥V = %; m= -,&vf-

ybTHOOpra onwHca (M — Monb Macca, V, = — MOJNSIp XaXM,
N — Asaraapo COHH)

o QrMKTY? o QmTY2MY2 Wy (nMKT)V?V
=Ty B.N2 = B N2

INZ=3M+3InT+InVy +In B InB=In G

= I emd cm=—M _
V =82,06 5cM” / Mmonb; m 602107

K=1,3804-10"'¢ 3pr/rpan; h=6,624-10"¥ 3pr-cex Ba OJHWHIaH
Hatuxanap (VI1.10) Teurnamara xyiinnca, 25°C Ba 1 arm.za:

5=2,98 InM+25,98 kan/Monbrpan
Arap: ¥

K=1,3805-102 X-rpaa’!, h=6,6256-10-* X-cek;
N=6,02252-10* xmonb! 6¥nca,
S, =1,5InM+11,617 X/monb-rpan

IOKopuaarunapra MyBoQMK, NEKTPOH XapakaTH OunaH
OoF1aHraH xonar HMFMHIMCH Y4YyH Kykunard udosa kenuo
YUKANH:

Ba
InZz,, =- Eﬁ# +Ingy, (V1.35)
by tenrnamanapnan E_ . — ranaéHnanmacaH xonataaru

MOJIEKY/IAla NEKTPOHHHMHT a6COMIOT HOJb TeMuepaTypanaru
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3HEprusacH (:-)JICKTDOHHHHI‘ HOMb 3HEPIrUsCH); g — HOpMa
XONAaTAArN NIEKTPOHHUHT CTATUCTHK OFHUPINIH, g' KYMYUIUK
MKKH aTOMJIM rasnap yyyH Oupra, KHCIOpOA Y4YH 3 ra TeHr Ba
X0Ka30.

by TenrnamanaH (V1.35) repMoanHaMuK GyHKUMSUIApDHUHT
INEeKXTPOH XapakatH OunaH 60FnaHraH KMHMaTHHU XHcobnalk
MYMKHH.

bup atomMan rasnap yyyH wiarapuiaaHMma Ba 3J1IeKTPOH Xapa-
KaTH OMJIaH WAapTAaHraH X0JaT TeHI/IaMacCH:

Z=Z:Z
Z.,’ Zn_ IOKOPHIA KeATHPHUIATAH KHAMATJAapHHU KYHHO YMKWIICa.
NZ=InZ,+InZy; =3InM+2InT +1InV, 5 +In B+

+ingg-p#=3InM+3InT-InP+InR+InB+

+1ngo—7‘q}

(A o) = Loy 4 34

by TeHrnamanaH doiaananub, 6Mp aTOMAM raznap yuyH ynap-
HUHI WArapwiaHMa Ba 3JIEKTPOH XapakaTH OMJlaH 1UApTJIaH-
raH TepMOAMHAMHK QYHKUHUANAPHUHT KHHAMATHHHU XHcobaall
MYMKHH. SJIEKTPOHHHUHT FAN3€HIAaHTraH X0aTAard 3Hepruscu

(E):
E3.= EOJ +E’M

ra TeHr. E_ -3/IEKTPOHHUHI Fana€HiaHmaraH, abCcoaloT HOb
Temnepawpacu 3HEPTHACH, AbHH IJIEKTPOHHHUHT HOJIb 3HEP-
ruacy, E° — taxpubana §nyab tonuarad (cnekrp €paaMn-
aa) 3Heprmlcu Ba IOKOpHaa 0aéH 3TnaraHnaapra MyBodHK
(V1.22) xonar AHFUHIHKCH:

Z =3 ge  Bu/kT _ 3 go(Boan+E3 )/KT
-E,/kT E,/kT _ ge'E"-l'-/kT .7 (V1.36)

— 3JIEKTPOHHHHI HOJb 3HEPrUsCHHHK XHUcobra oaMaraHaa-
rH, JIEKTPOH XapakaTH 6WwiaH OOFnaHraH xonat AHFHHAMCH

~E, /kT EulkT, g0

ge ‘e

= go + 8i€
188
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E N-E U
. Lo _ NEoy _ Yo —
MKKMHYN TOMOHMaH: P = —@dl = = (N — Asarampo
corn) U, — 6Mp Monb rasHUHI aGCOMIOT HONJArH HYKH IHEP-
rus.
IOxopuaary TeHraamManapiaaH TEPMOXMHAMHMK KaTTalUK-
JJapHHU Xxucob6aab Tonuil MyYMKHUH.
MoieKyTaHHHT TY3WIKIIKIa Kapab, allaHMa xapakar y4yH
XOJIaT HAFUHAMCHU Typ/iMya KMHMarra 3ra Oynaau:

Z, =.g.311h.k21.[

dinZ
InZ=InT +In8% +In/-Ino; (_‘%,.a.)v =4 (V137)

bynaa: / — MonekynaHWHr MHepUMs MOMEHTH, MacaiaH,
HKKH aTOMJIH MoJieKkyna yuyH I=M-r’ anp; M — MoneKkynaHHHr
KeJTHUPDHATaH MaccacH, AsvHu M=m_ m,/m +m, m, m,
— aTOMJIADHHUHT Maccacu; r— atomJap ypracuaaru macoda, o
— CUMMETPHUK COH Oynunb, monekyna 360° ra ainaHuuIMaa
axpatub 6yamaiamMran xonarnap coum. CumMmeTpHk 6yiMaraH Mo-
nexynanap (HCI) yuyn o=1, cummerpuk monexynanap (O,, CO,,
C,H, yuyn 6 =2, NH, yuyn 0 =3, CH, yuyr o =12 ra tenr.

bup TYFpHu un3uk 6Vitnad xoMnalraH HKKHM Ba Ky aTOMJIH
MOJIEKYJIUIApPHUHT ainanMa 3HTponusicuHH (VI.10) Ba (VI.36)
[aH Xuco61ab umkapuwl MyMkuH: S = RInZ + R T(ﬂ-},nrl) =

v

=R(lnT+ln1—]nc+ln3-’,1l;—"-)+R=R(IHT+II‘1"1“°+--

+105,5) XK/Monb-rpaa.

bup un3uk Oyitnad xoiraliMaraH Kynm aToMad MoJieKyJa
YUYH!
Sa=REIT+LIni, Ig-Ic)-1nc+1589 X/monbrpan

1, I, I.— nap KoopaAWHAaTHHMHI yuTa YKHra HuUcbaTaH uHep-
LIMSI MOMEHTH.

TebpaHma xapakaTra oM XonaT HHFUHANCH Z_ HH XHCOO-
Jaufia UKKU aTOMJIK MOJIEKYJIAHKHT TeOpaHMa XapakaTuHH
rapMOHHK OCUMJIIATOP XapakKaTu ne0 Kapanaam:

Zm =5 BaInZ =~In(1-e®T) (V1.38)

by TeHrnamana: 8=hv /k — XxapakTepUCTHK TeMMNepaTypa

6VAnb, yHHHr KHiiMaTH MabiayMoTaapaa 6epunrad 6ynanu;
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V, FapMOHHK OCUMINATOPDHUHI TeOpaHHII yacToTacH. [e-
MaK:

(557) = V1.3

(V1.38,39) tenrnamanapHuur kuitmataapu (VI1.18) teHr-
Jlamara Kyiuaca, MKKH aTOMJIH MOJieKylalap TeOpaHMa 3HT-
PONUACUHUHT HomacH Keaud yukKanu:

S, =-Rln(1-e%T) 4+ RYT_ (V1.40)

eB/T-l

IOkopuna 6a€H aTunraH 4 xun xapaxkaTtias TalKapH, MO-
JiekyJanapaa 60lKa Xapakariap XxaM MaBxynr 6yaub, sapo-
lap xapakaTty Ba OoulKanap aHa Wiyaap XymJlacura KHpaau.
Mypakka® Monekynanapaa 6up rypyx aToMaap HKKHHYH rypyx
aTomMnapra HucbataH awiaHuWY MyYMKHH. byHaai BakTaa Oy
XWwaaru Ba 6011Ka XapaxkaT/JapHH XaM 3bTHOOpra onviura TVrpu
KeNaau.

[lynnait xuaub, CTaTUCTHK TepMOAMHAMHKa €paamMuia
TEpPMOAHWHAMMK QYHKUHANAPHH Ba OOLLUKA XW1 KaTTaIHKIIap-
HH Xucobnall MyMKHH.
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VIt 6ObB

HOJNEKTPONMUT IPUTMANAP
AVICNEPC/INK TYFPUCHUOA TYLUYHYA

bup Moana uumaa 6ouika 6Mp MOANAHMHT MABJIYM lapa-
Kala MailanaHraH 3appavyanap XoJMaa TAKCUMIAHHILHK Ha-
FMXACHAA XOCHA 6YAraH CHCTeMa ducnepc cucmema Aeinnanm.
MawayM napaxaza MaiiialaHraH XoJaa TaAKCHMIAHTaH Moaaa
avcnepc ¢aza (éxu ¢a3sa) neb, 6y monna TakcHMIaHraH (YHH
ypab onraH) Moasa 3ca aucnepc MYXUT (€ékH MyxHT) Aeb
atanasy. SpHTMAIADHH XaM JAHCIIEPC CUCTEMaap Ae6 Kapaill
MYMKHH. Arap aucnepc ¢a3a 3appayanapuHMHr ¥adamu 10° M
Ba 107 M (apHM 1 HaHomeTp OunaH 100 HaHOMeTp opacuaa
6ynca, koaroud 3pumma peitmnagu. Arap y 102 M a1aH KHYHK
6ynca vun 3pumma 6ynanu.

bapua spuTMmanap y3uaaH 3MeKTp TOKHHH YTKA3KIIKIa Kypa
MKKH CHHdra 6ynuHann: 3EeKTPOMUT Ba HONEKTPOJIHTAAD.
INEKTPONHUT 3pUTMaANap Y3NapuaaH IMEKTP OKHMHHH sAXILH
yTKa3anu. by xwi 3puTManapra KHCAOTa, aCOC Ba TY3NNADHHHT
CYIOK, 3pHTMAacH Kupaau. HoanexTponuTt apurmManapra Kynpok,
OpraHMK MoAaanap 3pUTMacH KMpaau.

by 606na dakaT HOBNEKTPOAUT — UHH IpUTMANAP TYFPH-
cuaa cy3 oputunanm. Yuwn spumma uxxu (éxu 6up xanva) moo-
darune 6up Jcuncau apasaumacudup. YMH 3puTMa Xap Xui ar-
perart xonaraa 6yauiwn MyMKHH. Kyitina, acocaH, CyioK 3pHT-
Malap YCTHAA TYNAapOK TYXTAINO yTaMH3.

CyloK 3pHTManap 3pHTYBYM Ba 3DHraH €KW 3PYBYM MOA-
HAalaH TalKKA Tonaau. YuH 3puTMana AUCNepC myxum 3pu-
mye4u, INCNepc gasa 3pyeqyu ned atanagu. Ipuill XapaéHHIa
y3 arperar X0AaTHHH cakKiab Ko/lraH MOAJA 3pumyedu xucob-
AaHadu. Arap OJIMHraH MOAAAIAp V3 arperat X0JJaTHHH caK/1ab
KoAaca (MacanaH, CyB-CITUPT 3PHUTMACH) MHKIOPH Kyn mMoaaa
3pUTYBu# 6ynaau. Onauit wapouTaa KaTTHK xoaaa 6ynub (Ma-
cajiaH, Ty3, METa/Ul, METAJIl OKCHINApH) YJApHMHI apa-
JlawMacH KH3aupHO CylOKJIHKra aiJlaHTHDHAraHAAa XOCHN
Oynrad cylok apanauiMana, COBUTHITaHaa OMpHHYM HaBGaTna
(onanH) KpUCTAINAHIraH, €K Y¥KMara TyluraH MOIOa 3pYBYH
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xycobnanmnanu. Yuu apm*Mana 3PHraH MOAAA 3PUTYBYH MO-
JeKynanapy Muuiaa aitpuM MOJEKyaa KM HOHJap xonuaa 6up
TEKHC TapKairaH 6vnaan. Mosnekyna (MOH) Ky3ra €K MHUKpO-
CKOMAa KYpHHaIMraH yerapa CUpTHra sra 6yiMaraHAuMruaan.
3PUTMAHUHTI XOCcanapu XxamMma xoina oup xun 6ynanu. Hly
cababnn wun Ipumma 6up hazaiu, TLHN 20MO20H cucmema Xcod
JlaHanM.

IPUTMUTAPHHUHT XOCCAIapUHH TYIIYHTHUPHILAA MKKHTA
HasapumanaaH: ¢dpHU3KMK Ba KMMEBHIl HalapusaiapaaH ¢doiaana:
Hunaau. PU3uK Hazapusira Kypa 3pHuraH Moaaara HHepT 3pH:
TyBYMAA TapKairaH ra3 ge6 Kapanaau (Banr-IT'odpd, Appenn
yc O6yiinuya). Knmésni ‘Hasapusira MYBOMHK, S3pYBUYH IPUTYB-
44 O6unaH Typan-KuMEéBui OupukManap xocun Kunaam (/1
H. Menaenees Ba 6ouikanap 6yiinya).

dputmanap 6006una, acocaH, HKKHM Macana YpraHWaaau:
3PYBYAHAHK — MabJIyM WAPOUTAA, MAWIYM IPUTYBYMIA KAH-
4Ya MOARAHHMHI 3PHILUM BAa 3PpUTMAHUHT xOccanapu Ba Oy xoc-
CaAlapHHUHT 3PUTMAHHU TALIKHMA KUWIAMAH MOAAanap XOCCacHra
Ba MUKAOpHra OOFnukKauru. by MacananapHmMHr MKKanacu xam
aMaInit axaMusarTTa 3ra. bUpHHYK Macana TYFPUCHIA Ky TaX-
piuba MabnyMOTIapyura 3raMu3, aMMoO yiap yMYMIALITHPHI-
maraHanp. bupuHyM Macanara HucbataH MKKHH4YM Macana
KVIpPOK YpraHWIraH.

Jpummanunz mapkubu ynune Konuenmpayuscu busan xapax -
mep.aanadu. 3puTMa €KH 3PDUTYBYMHHHT Mab/lyM OFUPJIUK MHK-
JOpH €KHM XAXMHOArM 3pHraH MOIAAa MHUKIAOPHIA KOoHYeHmpa-
yus nenunany. KoHueHrpauMsiny 6up Heva ycynna ndoaanaiu
MYMKHH: XaXM Ba OFMPAHK yauamiaapuna (6upaurnaoa). Xaxm
Oupnnruaa mdoaanaHraH KOHUEHTpalMsra — HOPMaJl, MO-
JIAp; OFUPJMK yNYaMHaa pooalaHraH KOHUEeHTpaumsara Qpoum3s,
MOJIb, MOJb HUCOATH (MOAb (POU3M)KHpanH, Oup cucTemManaH
MKKMHYMCHra YTHIL YYYH 3PUTMAHMHT 3HYJIKTH P = 1‘1} Mab-
AyM 6ynuwn kepak. OusukaBuit kuména KynmHyYa MOJdb HHUC-
6atu (Monb ponsu) ndponacuaan goiaanavnnann. SpurTma oup
KaH4ya KOMIIOHEHTNApAaH (TapknOuH KUCMIApaaH) TalHKun
TONraH aed, IPHUTYBUH-IPYBUM TYLUYHYACH KYAJIAHWAMANAN.
Arap n, n, .. nnap 1, 2, 3 ... i MOANaNapHUHT 3PUTMaAAAry
MOJIb COHNApH 6ynca i KOMNOHEHTHHHT MOJIb HUCOATH:

n
N,‘ = !J’?

Jenax, EN =] 6ynaamu.
Arap N —lOO-N, oynca, aonb dpous 6ynanu. byHnas:

>:N,-’=§r;-100, > N; =100
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A. SPUTMANAPHUHI XOCCANAPH
NAPLUHUAST MONAP KATTAJINKNIAP

v IPUTMATAPHHHT XOCCANAPH YAAPHUHT TAPDKUOHH KUCMAa-
py TabHaTura xamaa MHKIAOPHUIa,/4bHH DPUTMAHHHI TapKH-
oMra OOFIMKIMIHHH ypraHvliga TEpMOAHHAMMKA YCVIMAAH
¢oiinananmnaan. bynaa napunan mMoasap KuiimMataaHd ¢oina-
JIAHHAAAN. IpUmMaKiH2 X0CCack mapKubuli KUCMAGPHUHE Ipum-
Madazu XoccarapuHuHe — Napuuas Moasp Kammaauxkaapu iu-
FuHOucuea mene, ned Kadbya KuanHaau./

IPHTMAHKHHT OHPOP IKCTCHCHUB, SILHH IPUTMA MIKJIOPHTA
OOFAHK OyaraH vMyMHIT xoccacuHM KVpHO ytamu3. bynapra
V, Cp, AH, AG, u Ba wy kabu TepMOAMHAMMK XOcCcCanap
KHpaau. Arap cHCTeMa HKKHW KOMIMOHEHTAHN (AbHH 3PUTYBUK-
aa OMTTAa MOAa IPUTaH 65”nca) X — X0CCd 3PUTYBUYH Ba IPYB-
‘{MNAPHUHT MOJIb COHHU A, n,... Ta, TEMIlepaTypa Ba Bocumra
OOFAHK OVinaau:

X=¢o(T, P,n,n,)

SKCTCHCHB XOCCA X01aT (PYHKUHUSACH, SibHU TVaa PyHKUHSA
oynaranu yuyH X xamMMma napamerpaap oyiiuua 7, P=const na
TyNa A PepeHUMUINAHA ONaaM:

dx = (‘“] -dn, + ("x) - dn
M rpe, ' \MJrpn

(-5’-—) = X; nwopanacax (VIL1)
T.Pay.m..n_,

dx = x,dn, + x,dn, (VI11.2)

X, — WMWOPacH | MOANAHMHT MAapUHan MONSRP KaTTaJiurK,
$bHH { — KOMMOHCHTHWHI 3pUTManaru (cog) xoadaeu mac)
xoccacH, (VIIL.1) tenrnamara MyBopUK MOMLIAHHHI NapUM-
&1 MOJASIP KATTAMHTH, TVPFYH TeMneparvpa Ba 60ciMaa dpur-
MAra i — KOMIOHEHTAAH YCKCH3 KHUHK MUKIAOD KYUIMAraH-
AArv 3pHTMa XOCCACHHUHI YCKCH3 KHUHK V3rapuULUHra TeHr,
CKM NapuUHan MOASP KAaTTATMK — TYPFYH Temnepartypa Ba 6o-
CHMIA KVIa KaTTa XaXMaaru 3puT™Mara / — KOMNOWCHTIAH
OHUp MOAb KVUIMATAHAAMH IPHTMA XOCCACHHHMHT V3rapuiLHra
TeHr. by xon1aa 3pHTManHHr TapkHOM amawina y3rapmaiian. Tosa
AMOMAA YUHYH {1ApUMAN MOJSIP KATTAIMK WY TO3Q MOMAAHUHI
XOCCACHTA TEeHF:
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% = x° (VIL3)

[Mapuuan Monap KaTTAIMKHHHT aXaMHUATH LWYHAAKH, SIPHUT-
MaHMHT XxoccanapuHu 6y xaTranuknap 6MnaH, MacanaH,

I'm66CcHUHr Monap napunan 3HeprusacHd AG , mapuman Mo-

nsp sHTponus AS , napuuan-Monsp sutansnus AH Ba xoka-

30/1ap opKaiu udoaanauiaa TepMOAHHAMHUK TeHraamaaap y3
KYPMHHMIUIHHHK CcaK/1ab Koaaau Ba AeMaK, 3pUTMAHHHI XOCCa-
CHHH aHMKJAlLAA TEPMOAMHAMHKAHHHI XaMMa TeHrnaMana-
pPH XyJnocanapuHM Tyaa Kyanaw MyMKHH. YyHoHuwu (III. 68)
T€HI/aMara MyBO(hHK i — KOMINOHEHTHUHT KHUMEBHI NOTEH-
LIKaJIN;

ni =(3¢ (VIL4)

a"'. )T, P,n. ..

€KH

u, =G,

_G— 3ca i — MoanaHuHr napuuan I'mb6bdc noreHumnanu. I11.50

TeHrjamara Kypa AG=AH—TAS. Arap 6y TeHrnama n, 6yiinua
anddepeHurannaHca:

), 8,
4. T’P!nl,’b"-",-.l an’ T.P.’ﬁ .’12-.-",'_1 dn’ T,P,nl,nz..."i_l

€KH . _ _
AG, =dH, - TAS, (VI1.5)

OyHna: H S G napuman MOASip HTAIbNUS, MOASP HTPO-

nua Ba Moasp F'MO66Cc noteHUMaAnNUaKP.

Arap 3pHMTMara MKKajsla KOMOOHEHTAAH 03-03AaH 3pUTMa-
HUHT TapkUOH ce3nnapnu aapaxaaa ysrapManauraH Kyliui-
ca, napuHan Moiasip KaTTaJMK y3rapMawau.

(VI1. 12) TedrnamMa uHTErpannaHca:

X=(X,n+A)+(Xyn,+B) (VIL.6)

A, B — unrerpannaw nonmuinapu. Jlekun n,=0 6ynran-
na A=0sa n,=0 6ynranna B=0, avhu 3pu'mauunr X xocca-
CH XaM HOJIA TEHT Oynanu. U.IyHra Kypa:
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X =Xn +X,n (VIL.7)

Arap X,, X,, n, n, — nap yarapysuu mukiaop aeb, (VI. 7)
TeHrnama anddepeHunainanca:

dX = f,dn, + )_i’”zdn2 +(ndX, + n,dX,) (VIL.8)
(VIIL. 2) Ba (VII. 8) teHrnamanap TaKkkoc/1aHca:

ndX, + nydX, =0 (VIL9)

by TeHrnamaHuHr ukkana TOMOHM (n,+n,) ra GynuHca Ba

N, = "nT'*z Ounan N, = n,rfnz 9bTHOOpra onnHca:
N,dX, + N,dX, =0 (VII.10)

by tenrnama lu66c-/droeem meneiamacu neitniaau. by Tesrna-
Ma épaaMuaa OUMPUHUYY KOMNOHEHTHHUHI NApLYan MOAsP KaT-
TTHIM MabayM 6yaca, MKKHHUYK MOAAAHHMHT Napuuan Mojsp
KATTUTMIUHHU XHcobaall MyMKHH:

dX, = —g-dX,; dX, = -F+dX, (VILI1)

MacanaH, arap X=u kumeéBui noreHuuan 6ynca, (VI§.10)
TeHrJaaMara MyBopHK;:

N, + Nodity = 0; dy) = 2 di; dity =—gLdi..  (VILI2)
X3 IMapumnan moastp karra-
Jukiaap oaaraa rpadpuk
ycyana aHuKaaHanu (Vil.1-
pacM) opaMHaTta ykura X,
abcumcca ykura N, kniima-
T Kyuunaau. CYHr 6epun-
raH MabJvM KOHUEHTpauu-
aaa, MacanaH, A — HyKra-
na X—N, arpucura Hucba-
TAaH YpHUHMA YTKa3nauo,
OpAMHATa YKHHHM napuuan
X3 { MoJAp YKH OMAaR KecHil-

H4a AdBOM ITTHPHWUJIAAH.
Wil I-pacs. Mapunir Moasp Katra- ry_
JAMKAApHH aHHKAAL. N,=0 Ba N,=0 aa opanHa-
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Ta YKJApWHMHI KeculuraH Hykra B, C nap f, , fz— Jlap-
HMHI napuMan KuitMaTuHu Gepaan.
[Mapunan coH KMHMATHHHY OMATAHOAH CYHF, 3PUTMAHMHT

TYP/IM XOCCanapuHH Xucob61ab aHuknaw MyMkuH. X, X, —
nap 1o3a 1,2 MoaganapHMHI XOCCACH.

IAPUTMANAPHUHT CUHONAPH

ApurMmanap yu cuHdra 6yauHanu: uaean spuTManap, Yyek-
CH3 CYIONTHPWJITAH 3PUTMANIap Ba pcasl 3pHTManap.

Hoean spummanap ned 6GUp XWn arperaTt XoJaTaarH Ba McC-
TanraH HMcoOaTaaru TapkHOMNM KMCcMaapaaH XocHa Oynaaurat,
HCCHKIHK 3P dEeKTH aXpaiManaAUraH, XaXXMy y3rapMaiaurax,
HAeal raijap apanaliraHaa 3HTPONHAHUHI Y3rapuilly COAHD
OynraH y3rapuuira AS=AS _ __ xamaa

Haca

AV=0, AH=0 (VIL.13)

TEHr OyaraH 3puTManapra anTuiani.

HUnean aputManapHUHr TepMOAHHAMHK XOCCAaCH napuiyan
MOJIAAp KaTTaluKiaap épaamuaa udonanaHaam. Macanau, 6up
MOJIb 3DHUTMa YUYYH

AV = N,AV, + N,AV,
AH = N\AH, + N,AH, (VIL.14)
Asu = NIA‘E.M + N2A§2.Hﬂ

Ba X0Ka3o0.
(I11.37) Tenrnamara mMyBodHK uAean raszjap apanaliraHiaa
SHTPONMUSHUHT Y3rapyilH

AS, =—R(N InN+N,InN,)
Ba (VIL.13) (VI11.14) TteHrnamanapaaH:

AH, =0 AV,=0 AS,,=-RInN,|
AH2 ={ AV2 =0 ASZM =—R]nN2 (Vll.]S)

~ Wnean a3putManapHu uaean ranapaaH ¢apkKu WWYyHAAKH,
MIcan raziapia 3appadajap opacuaa y3apo Tabcup (TOpTH-
IUyB) HYK, JIEKHH HAean 3pHTMaAapHUHI 3appayajapH opa-
cua y3apo rabcup 00op, aMMo Oy TabCHUp TYP/IH XHJ 3appaya-
Napaa 6up xun, sbHU OUP XM Ba Xap XUA 3appayajiap opacu-
Aa OUp xun ¥3apo TabCHP MaBXYAAHP.
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YXwai Xoccaay MOAAIAPAAH TAKWA TOMraH 3PHUTMa-
nap vaean 3pMTManapra Moc Kenaau. MacajiaH, u3otoraap
apajlaliMacH, H30MepJiap apajialliMacH, OUp roMOJOrMK KaTop-
Aarv MOAJAIap apanalliMacH Ba X0Ka30. SpUTMa XOCHN OyaraH-
I3 KOMIIOHEHTAAp KUMCBHIt NMOTEHUMATHHUHT Y3rapHLIH:

Ap, = AH, - TAS, (VIL.16)
Haean 3pUTMaiap YUYyH:

w =ul+ RTInN,; du, = RTdInN, = RTS (VIL17)
- ou _
i, _[a—,,-;;)rp = &L (VIL18)

u! Ba puj TO3a 3pUTYBYM Ba IPYBUHHHHT KMMEBMH NOTEHLIMA-
aun 6ynca:

w=p’+RTINN,; du =RTdInN, = RTE,{,-‘IL

(55t) - 4F

B, =} + RTInN,; du, =RTdInN, = RT%%*—

(Ez_) _ RT
aN; | =N,

Arap apasawiaétraH MoAaaiap Cywk xonaa 6ynca, waoean
apuT™Mana andpdepeHunan UCCHUKIHUK 3¢PdeKTHn Hoara TEeHT
Oynaau. Arap 3puTyYBYM KATTHK Xonaa Oyiaca, ['ecc koHyHura
MYBODHMK YHHUHI 3pHII HCCHKIAUIH 3¢ dexTH CYHKMalmnil
HCCHUKANK 3PdeKTnra TeHr Oynanm:

Q=Q,*+Q,

Q — 3puw uccukury 3¢dpexTd, Q, — KpUCTaT NaHxXa-
paHu Oy3unwura capgp 6yaraH sHeprus (CyIOKJaHHMIL) HCCHUK-
AUrK, Q, — 3pyBYH Ba IPUTYBUMHHHI TAbCHPAAHULIK HATH-
Xacuia axpairaH UCCHKIMK. Maean sputmanapna Q,=0
Gyaranaurnaan Q=Q, 6ynaan. AbvHK 3pHLL HCCHKINTH 3PYB-
YHHHHT SAUIMPHH CYIOKNAHUIL HCCUKJIUIHUIa TEHTr.
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Qekcuz cyrw.unupuican pumma — Oy XWUa pUTMaAIapaa
3pUraH MOLAAHHHI KOHUEHTPAUHUACH YEKCH3 KHUYHK Oyaaanu.
HMaean 6ynamaraH xap KaHAaM YeKCH3 CYIONTHPUITaH 3pUTMa-
la JPUTYBUH HACAN IPHTMAIAp KOHYHHra OVicyHaau, 3pu-
raH Moaaa aca oyiicynmaiinn. lemak, 4eKCH3 CYIOATHPUATAH
IPHTMANAPAA IPUTYBUHUTA HHCOATAH, HAeaT IPUTMATAPHUHT
NAMMA TEHIJIAMUIAPUHU KYhall MyYMKHH.

Maean Ba 4ekCHU3 CYIONTUPHIrdH 3PUTMANAp TepMOAHHA-
MHKAcHra OViCyHMaliaurad apuT™Manap pea.r Jpumaanap Xym-
JaCHIa KHPAIHM.

PEAN IPUTMANAP. TEPMOANHAMUK AKTUBITUK

Pean 3puTManap uacan Ba YEKCU3 CYIONTHUPUATAH IPHUT-
Manap KOHVHHUra oviicyHmannu. Pean apuTManapHUHr xocca-
napu 3pMTMA KOHUEHTPAUMICHAAH TAWKAPH IPHTMaHHHT
KOMTIOHEHT/IapHU OpacHIary y3apo tabcHpra xamM Oorauk. LLlyH-
ra Kypa 3puTMaHHHT Xoccanapy OMIaH 3pUTMa KOHLEHTpa-
LUHACH opacHaaru DOrnanMiHy YpraHuiiaa 6y TabCUHpHH XaM
9bTUOOpra onuw kKepak. JIbIOUCHHHT pean 3puTManap Hasa-
pHsACHAa Wy Xxoaat 3bTHOopra oauHrad. Pean rasnap yuyH
6ocum P ypHHra yuyBYaHAUK f MPOAACUHUHT KYANAHHUIH LN -
HH KYPraH 3auMK. Xy WyHra yxiail, peal 3puTMana KOH-
ueHTpauus (C, N) ypHHUra repMoaAMHAMHK aKTHBIIHUK @ KYJUIa-
Huaaau. Jlslonc Tabpudura Kypa:

a=yC

a — TepMOAMHAMHUK dAKTUBIHK, Y — TEPMOAUHAMHUK AKTHRIHUK
KO(ppuuneHTn (€xu aktuBanuk ko3dgdpuumnentn), C — KOH-
ueHTpauua (Typnau udoaanapiaa Moasp, MOIb/N, MOJb HHUC-
0aT¥ Ba XOKa30).

HMaean Ba 4eKCH3 CylONTUPWIFaH 3puT™Manapaay=1 Ba a=cy
— 3appadanap ypracuaaru y3apo TabCHpP KyuyJapHHMH aKC 3T-
THpalX, TEPMOAMHAMHUK AKTHUBIWK KO3IDPUUMEHTH MaBIVM
pcat 3pUTMA XOCCUIAPUHUHT KaOy/l KWIMHIaH CTAHAAPT X0aaT-
AaH (uaean ra3, MACAT 3PUTMA BA XOKA30 XOnaTtaapaaH) yer-
JAaHUIIWHU XapaKTepaanam.

TepMoanHAMHK TCHTNAMANAP pedan 3pUTMAIAPra TYFPH Kel-
CHH YUYYH, HAEAN Ba YEKCU3 CYIOATUPWITAH SPHTMAIAPrA MaHCYD
TEPMOAUHAMMK TEHIIaMaNap/id KOHUEeHTpauusa udonacu ypHura
TepMOANMHAMMK aKTHRAKWK HdoaacHHM KyUlall Kepak. MacanaH,
KOMMOHEHT/IAPHHUHI KHMEBHH NOTEHUMANU KyHuaarnya:

w=u’+RTIna; du=RTdInaq, (VIL.19)
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ALHH
uw,=p; +RTIna,;; du,=RTdIna,
w=pd+RTIna; dw=RTdlna,  (VI1.20)

1, 2 3puTyBUYM Ba 3pyBUMTra MaHCy0 Oesirnnap; u° — ctaHoapT
xonataarn KMMEBMil noTeHuHnan aeiunanu. bup 6upuna yek-
CH3 HUcOaTaa apaiallaRMraH KOMNOHEHT/AP 3PUTMa/IapH YUyH

v=1, a=1 Ba p=p;, p,=p}
+ C,H,+CH,; C,H +CCl,; C,H+CCl, -

IZ’

kaby KyrbnaHmaraH, accoumnaHMaradH Moaaanap 3pHUTMacH-
Ia yaapHu 6Mp XWi1 arperat Xoaartaa apanalutupuiarainaa AV=0;
AH=0. JleknH 3HTPONUAHHUHI Y3rapuiuy wuaean rasgaruaex
Oynaan, 6Mp XU Ba Xap XWiI MOJEKYAAUIAPHUHT TOPTHLLYBH
AEApAN TEeHr, sbHU uAean 3puTMara skuuiaauwtaay. lllyHra
Kypa, Y=1; a=c Kabya KunamHca Kyn xaro 6yamMaiau.

u® — cTaHAapT KHMEBUH MOTEHLIHMAN.

KuMEBUN NOTEHUHANHM XHcoOaalluaa, 3pHTMaHH TalLKHA
KHIraH MOMJalapHUHT (KOMNOHEHTAap) XoccacHra kKapab
MKKHM XHJI CTAaHAApPT XOAAaT KAaOdya KMAMHAAH.

bupunyu cmandapm xoaam — arap KOMIOHEHTAapH 6Up-
Oupuraa xap xun Hucbataa apanaiica, ctaHaapt xonart cuda-
THAA TO3a MoAnaiap Kabyn KMWIMHAIM Ba aKTUBAUK KO3dpdu-
UMeHTH Oupra TeHr Oynanu, avHu y=1 Ba a,=1; a,=1. llemak,
6yunait xosnaraa (VII. 19) Tenrnamara Myuocbux

W= Hi' s W,= llz

«I» pakamu 1 craHaapT 6yitnua XMCOOIAHraHUHU KypcaTaaH.

Hxxunwu cmandapm xoaam arap KOMINOHEHTAapAaH 6UTTa-
cu Oowuikacuaa yerapaau Hucbataa spuca (MacanaH, KaTTHK
MOJAa Ba ra3snapHHHr CYIOKJIMKIAA 3PHLIH), 3PUTYBUH YUYYH
OMpHHYK CTAaHAAPT X0.4aT Kabya KWAHHanu. DpyBuM Moaaa
YYYH WY MOJAMAHHHI KOHUEHTpauMsacH Oupra teHr OynraH
IpuT™Ma Kabyn KuauHanH. by xonaTaa akTHBAKK Koapduuu-
eHTH Oupra TeHr (y=1) ne6 kabyn kunaunaan, lemak a,=c=1
Ba (VI1.19) reHrnamara mysoduk

w,=p3"
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IPUTMAJIAPHUHI MYBO3AHATH
KOMNOHEHTSIAPHUHI 3PUTMA YCTULAATYU BYF EOCUMJIAPU

MoaaanapHuHr Oyr Oocumu dynaamMeHTan xoccanapiaaH
OHpHu 6ynnb, y OMp KaHua Ooluka xoccanapuu Gearunaiiom.
by spuTManap yyyH xaM TaannyKJIHMAKUP. SPUTMANTAPHUHT OYF
OOCUMH IPHUTMAHHHT TAPKHOU Ba YHUHT KOMIOHEHTIAPHHUHT
xoccacura 6ornuk. by 6ornanniu Payab KoHyHuaa y3 udoaa-
CHHH TonraH. Paysib KOHYHH OAAHH TaxXpuba HaTHXAMAPH aCO-
CHAa TOMMHATaH Ba CYHrpa Ha3sapmuit Xucobnad yukapuaraH.

P’ — 1032 MoapaHuHr, P — TO3a MOANAHMHT 3pHUTMAnaru
OyF 6ocumu 6¥nca, noumo P> P 6ynaan. PP—P=AP 3putma

0—
OyF OOCMMMHMHT nacainiun (lenpeccis) AeHUIaau. PP,,P —
6yr OocMMHUHUHT HHCOWHK Kamaituwiun. Paynb KOHYHUTra MyBO-
PHuK, OUpUHUYH KOMNOHEHT OYF OOCHMHUHHURT HUCOMIT KaMaii-

HIUY MKKHHYY KOMMOHEHTHHUHI MOAb HUCOATHTA TEHT:

R-R P-R
_FP—=N2; _E’_=N' (VIL.21)
by Tenrnamanan:
P'-A 0 0 0
PD =N,=1-N;, A -B=P -P'N,
Ba
A = NIRO
-P's - szzo (VIIZZ)

VMYMaH KAHAAWUAHDP [ — MOJLIAHHHT 3pUuTManaru 6yr 60CUMHU:
P=NP (VI1.223)

VII. 21, 22 meneaamanap oup xu.1 MasHozca 3ea 6yaean Payas
KOHYHUHUNE MYPAU KYPUHWILUOUD.

by KOHYHIIW Ha3apUH KeATUPHO uMKapaMus:

IApuTMa ¥3 OyFi OMaaH MyBo3aHaTaa 6ynraHnaa xap Kaicu
KOMMOHEHTHUHT pUTManRary Ba OyFaaru KMMEBHI NOTEH-
uMa/apy y3apo TeHr Oynanam, mMacanan, i/ — KOMIIOHEHT

YUYYH:
1= W
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f, W — KOMITOHEHTHWHF 3pUTManaru sa 6yr dpazanaru KHMeE-

BUH nMoTeHUHaNH. Arap i — KOMINIOHEHTHUHT OYFH Haean ras-
nap KOHyHHra OVitcyHaau, ne6 dapa3 kunmuuca, (I11.76),
(VI1.17) Ba (VIIL.19) Tenrnamanapra mMyBo¢uK:

du=du; =RTdInP, (VI11.23)
bynnaH:
dinP, = 1"7'-

JeMak, arap p,, p, — IPUTYBYH BA IPYBYUHHHI KHMEBMIA
noreHuMamiapu, P,, P, 5puTyBuu Ba 3pyBUM MOAAAIAPHUHT
3PUTMA YyCTHUAATH napunan 6yr 6ocumiiapu 6vica:

d,
dinP =%; dinP, = 2

MyBo3aHat xonaTaa 3ca p=pu; ; du=dp; O6ynanu. (I11.79)
TeHaMaaa T=const 6yaranna: dF=—PdV= 3,—,[ dV=RTdn P Ba
6ynaaH du=RT7dInN

W, =Wo+ RTR; dy, = RTdInN,
(VI1.23) TenrnaManaH (VIL.24)

W, =M+ RNInP,; du, = RTdInN;

Hemak, dinP=dInN. Napxakukart, (VI1.17) sa (VIL.21) Tenr-
naManapiaaH

dnP=dnN,

By TeHrnamanuHr yan tomonuMuuw PO pan P raua Ba VHr

TOMOHWHW N=1 nan N, raua nuHterpainaHca:
F, .. F -
In—5 = InN; €kn F; = N; (V11.25)

P’: P, — T03a i KOMNOHEHTHHHT Ba Iy KOMNOHEHTHHHT 3PHT-

Majard KOHUeHTpauuscu N, 6ynranna, apurma ycTHaaru OvF
6ocumu (VI.25) nau omp- 6Hpmla yekcn3 Hucbataa spHilau-
raH (apanawumara) | Ba 2 CylOKAMKNAp YUVH

P=N,P’; P=N; P
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IPUTMAHHHT YMYMHi OyF 60cMMH P KOMNOHEHTIapHUHT
IpuTManaru 6yr 60CHMIapUHUHF AUFUHAUCHTA TEHT:

P=l)| +P =N|RO+N21)20
arap N2=1—N ;, 9KAHJIUrH IbTHOOpra oNHHca:
P=P + N(P’ - P) (VI1.26)

VII1.2- pacmaa (VI1.22) Ba (VII.26) TenrnamanapHMHr rpa-
¢dpHK HdoaacH TaCBUPNAHTAH.

YekcH3s cyrontupuarat apuTmanap yuyH Payas KoHyHu da-
KAT 3PHUTYBUYMIra HUCOATaH TYFPU KENAMH, IpHraH MOAAa YYYH
3ca Ky/ulaHuaMmaiau. Payns KOHYHM gactnab 6eBocuTa Tax-
puda acocuaa tonuaraH 6ynnb, KeMMH Ha3lapuil XuWXatiaaH
XaM UCcOOoTaaRIM.

Payab KoHyHura mysodpuk (VI.22, 26) 3puTMaHHHr OYF
6ocumu (P) Mmonb HUcOaTtn N Gunan y3rapHiIu TYFPH YH3HK-
K, JIEKKH pean 3puTManap 6y KOHYHAaH MycracHonup. Pean
3pUTManap yuyH Paynp KOHYHM:

P=Pla; P=Pa, (VIL.27)

Qemaanuw uxkxu xun: mycbam ea Mangui 6ysuwiu MyMKHH.
Mycbam wemaanuwida Taxpubana 6eBOCHTA Ky3aTWiraH OyF
6ocumu Pay.ub KOHYHHMra MyBo(HK xucobnaHras 6yr 6ocum-
aaH (P, ... P) opTHK 6¥nagu. Arap Typau XuWin MoneKyna-
nap opacmlam TOPTHIUYB 3HEPrusiCH OHp XHUa MoseKyaanap
opacMaard TOpTUUIYB 3HEPrusiCHIaH KHUMK Oynca, Mycbar
JyeT/IaHMIU coaup 6ynann. MaHduHi yeTnaHULLNA aKCHHYA XOAAaT
Ky3atwiaan. Myc6at yernanuwura CH,COCH,—CS,, sbun aue-
TOH — yraepoa (I1V)-cyabvdun, MaH(bun 4eTNaHMILIra
CH,COCH,—CHCl,; HCI—H,O apanawmanap mucon 6yna
ona.rm.

YeTnaHUUWHAHT cOAUp OyAMIINTa KOMMNOHEHTAAPHUHT
AMCCOUHANAHUIIN €KHM acCOLMAIaHUILIK XaM cabab Oynanu.
KoMnoHeHTap OMPHUKMA XOCHN KUJICA MaHPuii yemaanuut 103
O6epanu, TO3a KOMIMOKREHT/IApAA Y13aPHM apanaluTHPHUILLLAH OJ1-
OUH MaBXyl 6YAraH acCouMaTAapHHHT AHCCOLIHAIAHHKILH 3Ca
MychaT yetnaHuura onnb xenaau. Mychart yernaHHILIAA I3pUTMA
Taképnaul xapaéHuaa UCCHKJIMK IOTHAAIH, MaHPHH yeTaa-
"HHLAA 3Ca aKCHMHYA UCCHMKJIMK axXpanaau. by xun yeTnaHuw
cab6abnun 6yF 6ocumu Tapku® auarpamMmacuna N,, N, yarapu-
I OWMNaH 3rpH YM3HK XOoCHN Oynaam. CHCTeMa ucm"mlrau
capy MycOaT yeTNaHHUII KaMasian, COBUTWINaH CapH 3ca Ky-
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Yasi I, DPUTMA KYUIH COBUTHIITAHIA UKKHTA CYIOKJIHK KaBa-
TH XOCHA Oynanu, KOMIMOHEHTAAp OUP-OHpHUIA YEKIH 3PHIi
oounaiiam.

APUTMANAPHUHI MY3NAW BA KAUHALL
TEMMNEPATYPANIAPHU

Dapa3 Kuaaiank, OHpop yuysyaH 3Mac (MacanaH, Karv-
THK MOIAA) Mojaa OMpop cyloKaukiaa (MacaaaH, cyBaa) 3pub
YEKCH3 CYIONTUPHATAH 3PUTMA XOCHA KMACHH. byHna apur-
MaHHHT OYF 6ocumu (P) 3puTYBUMHUHT 3pHTManarm oyr 00-
cuMu P, ra teHr 6ynaan Ba 3puTyBYM yuyH Paynb KOHYHHHH
Kyjmam MyMKUH Oynaau. VIIL.2- pacmana cod aputyBuu Oyr
DOCHMH P° HUHT Ba 3pHTMA OYF 6ocMHK P HUHT TemnepaTy-
pa 6bunan y3rapumn tacupnanrad. (111.99) reHrnamana tem-
neparypa virapuiun 6uiaaH 0yr 60CHMUHUHT HAKAlap KECKUH
yarapyuin 6np ¢aszagaH MKKHHUYM ¢azara yTHII MCCHKIHK
(AWHUPHH UCCHUKIHUK) KHIMaTura OGOFIIMK 3KAHJIMIK Kypca-
THArAR 3au. My3anaw (€KM CYIOKJAHMILN) UCCHKIAHUTH OyFna-
HUI UCCUKJIMrKHaaH aHya Kartra 6ynaau. Temneparypa V3ra-
puuiy 6uMnaH KATTUK MOAAAHUHT OyF DOCHMMH CYIOK Moaaa-
HUHT OyF 6oCcHMHUra Kaparavaa KeckuH y3rapaau. Ly cababaun
TeMIlepaTypa y3rapuiuy OUnaH KatTuK MOAaaHUHT OyF 6ocHu-
MM IPUTYBUYH Ba IPUTMAHUHT OYF O0CHMIApHHH KecHO yTaaM.

CyloK Ba KaTTMK MOANAJIAPHUHI KUMEBHIH NOTEeHUMHaINA-
p (éxku 6yF 6ocuMaapu) Oup-Oupura TeHrawrasaa Mys;atu
(éxu cyrokaanmiu) pyi 6epann (VIIL.3- pacm). llemak, myzaaut

3 a &
p° fam| _ L !
f

|
P § |
o & e 1
AN Lo
3 L
: N
P <| ! :
h S| P
T T T'T,
0 G025 050 0O 100 Temnepamypa, 'k
N~ Ny=1
Vil.3-pacs. Teamnepatypa y3rapuuim
V1l.2-pacy. Payab KOMYHHBHMHT 6uaan mya, cvs, 3puTMa 6yr
rpadpuk ncponach. 6OCHMIAPHHMHI Y3rapHu.
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(cyloKkaarHuw) memnepamypacuda cyox 6a Kammuk modoarap-
HuHne 6yF 6ocumaapu bup-bupuea menznawadu, a HyKrTana 3pyB-
4u (CyB)HUHT OYF 60CUMH, b HyKTana 3puTMaHHUHT 6YyF 6ocH-
MH MY3HUHT OyF 6ocuMu 6unaH TeHrnawanu. JleMak, a HyK-
Tana CyB Ba b HyKTana 3puTma my3namau. CyBHHHT OyF 6ocu-
MM T Temneparypaaa, 9pMTMaHUHT OyF 6ocuMu 3ca T, TeM-
neparypaia My3HHUHTr OyF 6ocumura teHrnawaaum. Hemak,
T’ cyBHMHT Ba T, 3pMTMAHHHI MY3/1alll TEMIEPATYPACHIHP. ﬂ.u-
arpamMmana Kypcanmumma T, xamma Bakr T AaH nacr 6yna-
av. Hlynpa kuaub, apurma xcmma eaxkm apumyeuuza Hucba-
max nacm memnepamypada myinaiuou: T>T,; AT=T—T,; AT —
3PHUTMA MY3Jalll TEMNEepaTypaCHHHHT nacauuum ne6 arana-
M.

CylokTHKHHHr OyF 6ocumMu atmocdepa GocHMMHra TeHr-
Jlallirasaa CyloK/IUK KanHai 6ownanau. KaihHau remnepary-
pacHia CYIOK/JIUKHHMHT Oyr 60ocMu atMocdepa 6OCMMHTA TEHT -
Nauviafnu. Jpumma xamma eakm 3pumygHuea Hucbamaw roxopu
memnepamypaoda Kaunatiou: T>T, AT=T,—T, AT — 3purma
KalHall TeMnepaTypaCHHHUHT Kyrapwmmu ne6 aTajganu.

IpHTMA MY3/iall TeMnepaTypaCHHHUHI nmacaikMiuu Ba Kan-
Haill TeMIMEePAaTYPACHHUHT KYTapHIMUIHK 3PUTMAHKHT KOHLIEH -
TPAUMACHTA NMPONOPLMOHANAUP. DPUTMAHUHT KOHUEHTpaLM -
ACH OpPTraH capH 3pMTyBYH OMIaH 3pUTMaHHUHT OyF ODocHMna-
pH opacuaary TadoByT Katranawanu, A7 xaM OpTanM:

AT=EC (VI11.28)

OyHna, C — Mmongp KOHUeHTpauus, E — ¢dakar 3pHTYyBUYM
Tabnarnra 60FnUK O6yiraH, MyTaHOCHOJHK KaTTaIMrH. Arap
C=1 6ynca, AT=FE 6ynanu. demax, £ 6up Moasp 3puTma My3-
Jlall TeMNepaTypaCHHHUHI nacanvium (€XH KalHall TeMmnepa-
TYPAaCHHHHI KyTapwiniin), E karranux Myanau reMmmepary-
PaCHHHHI MOJISp nMacaiHiuM (EXM KaWHall TeMneparypacu-
HUHT MOJIAP KYTapWIHLLIN), EXYA KpUoCKonux KoHcmarma (30y-
AUOCKONUK KOHcmaKma) Aernnnanu. Typau 3pyBUYWIAPHHHI KaH~
nai 6yaMacHH GMpop 3puTyBYHIAArM 6Mp MOJAAp 3pUTMAcHIA
3pHMraH MOMIAJIAPHUHT MOJIeKylalap COHH Oup xun 6ynanm,
aeMmak, Paynb KOHyHHra MyBodukK OyF 60CUMHHHMHT nacamu-
M xaM 6up xun 6ynanu. Lllynaain knanb, E HUHr COH KHit-
MaTH 3PHraH MOJAaHHUHI Tabuarura 3mMac, 6aJIKM 3pHTYBUYH-
HUHT Tabnatura 60FnuKanp. MacanaH, CYBHHHT KPHOCKOIHK
KOHCTaHTacH 1,86 ra, 6en3onHuku 5,12 ra reHr. CyBHHHT 30y-
JIAOCKONMK KOHcTaHTacH 0,52 ra, 6eH30/MHHUKYU 2,6 ra TeHr.

Arap G rpaMM 3pUTYBYHMIA g rPaMM MOJJA 3pHraH 6yica,
Oy 3pUTMAHUHT MOJIb KOHUEHTPAUUSACH:
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_ £:1000
C= M (VI1.29)
Byuna: M — 3puraH MOAA3GHUHT MOJIEKyNsp MaccacH. G HUHT
oy kKuiimatuHu (VI1.29) TeHrnamara kyitu6, M tonunaam:
M=E%. 1X0 (VI1.30)
[0yHaait Kunnb, 3puzan MoOOarHuHe MOAEKYAAP MACCACUHU,
pumma Mynauw memnepamypacurune hacaiuwudan (Kpuocko-
NUK YCYyA €Ku KalHauw memnepamypacuHune Kymapuauuuodau
a6yauockonuk ycyn) ¢oiidaranub anuKaau MyMKuH.
by HaTHXxanapHH njpuran MONApP KaTTAIUKIAp KOMNACH-
aaH ¢oitnanaHnbd xam OJIMI MYMKHH. .
My3nau TeMnepaTypacuiaa 3pUuTMagard 3pMTyBUM KAaTTHK
XOJIIary 3puTyBYM OMnaH MyBo3aHaTaa Oynaau. SpHUTYBUMHHUHT
3pUTMagardt KHMEBHM NOTEHLUHANH K, MY3Jlalll TEMIEPATypa-
CHra Ba 3pMTMAHMHI TapKHOHUra, KaTTHK XOnaTaaru 3puTyB-

YUHMHT KUMEBHI MOTEHUHMAIH L] 3Ca My3J/all TeMIiepaTypa-
cura GOFIHMK CYIOK, KaTTHK ¢da3anap MyBo3aHataa OyiaraHaa:

(N, )= (T) (VIL.31)

T — nap Myanail TeMIriepatypanapH.
by udona tyna nndpdepeHunannanca:

Ba (I11.61) ra yxwauu

0
(%"—;J =-5; (%‘T'—] =-S5 (VIL.33)
‘§I — 3JPHUTYBUYHHHHI MABJIYM KOHUCHTpAauHUAla 3PDUTMAldAr

nopu1an Mojib 3HTPONUACH, S, OMP MOJb TO3a IPUTYBYH-
HHUHT 3HTponusicH. by udoaanap (VII1.32) ra kyiunca:

(&) dN, = A5dT... (VI1.34)
.

By Tenrnamana AS, = S, - §° apuT™Ma xocun 6yauw xa-

paéHUAAru 3pUTYBUMHHUHT NOPLIKAJ MOJIAP 3HTPONMUACH y3ra-
pyiuu. Tenrnama (I11. 29) ra yxuraus
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AS, =20 (VIL. 35
T — My3nail TeMnepaTypacH. AI_I — KAaTTHK XOJ1aru JpH

TYBYMIAH 3PHTMA XOCHA 6y;1ramla IPUTYBYMHUHT NOPUHAT
MOJISIP SHTANBLNUACUHUHT Y3rapyllv €Ki My3aiall TEMTiepaTy -
PACHAA, KAaTTUK 3PMTYBYMHHHIr Wy OepuaraH _TapKuOHaaru

apuTMana anddepeHunan IpHIl HCCHKAUTH A/, — 3pHTYB-

YHHHHT MOAMP CYIOKAaHULW uccukiaurn, demak, (VIIL.34, 35)
TeHr;1aMalaH:

(5] = 53] (VI1.36)

dN Al \ 9N,

T o
by TeHraamana (;,Q,v;) >0, Jemak N xamaiivium, sisHH N

(3pyBUYH) OpTHLIN OUAQH IPHTMAHUHI My3/all TeMnepaTypa-
CH nacamnd dopaau.

Arap (VI1.36) Tenrnamara (58,%'-] kuimarn (VIIL. 18) aan

onund Kynuaca:

dT = ’i};z dinN, (36a)

Oynaay Ba Oy TeHrnamMaHu T (3pyBYMHUHT My3i1all TeMnepa-
Typacu)aaH 7, (3pMTM@HHMHI My3/all TEMNEPATYPACH) rava
Ba I\OHLlCHTpal.lHﬂ N=1 nan N, raya unTerpainanca:

AT=%‘lnN, (VI1.37)
Kenubd YynkKaau.
CyontTupuiarand spuTManap yuyH taxmuHaH 7 =7, neb
Kabyn KuanW MYMKHH. InN| HH KaToprapra axpaTuiraHaa,
-InN, =-In(1-N,)=N, (VI1.37a)
Ba JPMTMA KY'WIH CYIOJTUPHIraHAA 3PUTMAULArH SPHUTYBUMHH

MOJIb 1ap COHUHH IPUTYBYHHHHI MOJb JIap COHUTra Tenr, ned
KaOysn KMJIHMIL MYMKHH:

__m _mM
N, = 10 = T000 (VI1.376)
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M — 3pHTYBYMHHHI MOJIEKYJIsIp MaccacH, n, 3ca 1000
3PUTYBYHIATH 3PYBYMHHMHI MOAb JIap COHH, SSIbHH 3PHTMa-
HHUHT Monsib KoHueHTpauuscy C aup. demak, (VI1.37) tenr-
JlaManaH:

AT = lnN 31;— 1000 ﬁ}!LC (VIL.38)

H — S1IYpHH CYIOKJIAHHILI UCCUKJIUTH.
Arap C=1 6ynca:

2
J%II— =E AT=E C ne6 onunca (VI1.39)

E — KpMOCKONHUK KOHCTaHTA AcitMnaan. SPUTMAHHHT Kai-
Halll )Xapa€HU y4yH XaM XYM LIy YCY/Aa TEHI/aMa KeJTH-
2

pu6 uukapuul MyMkuH £ = %ﬁ— H — swmpuH OyFaaHmLl

MCCHUKAHUIH Ba T — 3PpUTYBYMHMHI KaiHall TeMMEpPATVPACH,
E — 36ynua10CKONMUK KOHCTAHTACHHHU CYB YYYH XHC001a0 un-
Kapaittuk: |1 r cys 100°C ma Oyrra aitnadranaa 539 kkaan uc-
CUKJHUK IOTHIAAH, AEMAK CYBHHHT 30YJMOCKONMUK KOHCTAH-
TacH:

2
Fe - MR w056 L

OCMOTUK BOCUM

SpUTYBUHHH YTKA3ZAAKTaH, aMMO 3pHraH MolJaHH YTKa3-
MaWJWraH napaa sipuM ymxaseuy napoa BEWKNANN. Arap 3pHT-
Ma SPUTYBUMAAH SPHUM YTKA3rHy napaa OMnaH axpaTHAraH
Oynca, 3puTyBUHM ¥3-Y3Mua 3puTMara yraau. by xoduca ocmoc
deliunadu. FpumyequHu Ipummaza ymKkazmacoan spumyequ bu-
AQH 3pumma opacudazu My803aHamMHU CAKAQu Y4yH 3pummaza
b6epunuwu Kepak 6yaszan 6ocum n — ocmomuk Gocum deliuaadu.

MyBO3aHaTAa TO3a IPUTYBUMHMHI KUMEBMIT noTeHUManu p’

OM/IaH YHHHT 3PHTMAarH KUMEBUt MOTEHLIMANH 1, ¥3apO TEHT
Oynanu. IpuTManaru KUMEBHI NOTEHIMAN OCMOTHK OOCHM 7t
ra Ba 3pMTMaHHUHI KOHLEeHTpaumMsacura O0FauK. MyBo3aHar
Kapop TONraHjaa:

w,(Nm)=p; (VIL41)
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by ndonann T=const aa auddepeHumannacak sa du) =0
3KAHJIUTHUHH 2bTHOOpra oJscak:

d
(Sa )N, +( e Jan = 0 (VI1.42)
by Tenrnama (111.61) renrnamara yxwainamn. buHobapun:

(%%]N =V, (VI1.43)

V,— DPMTYBUMHMHI 3pMTMadard napuuan Mo/b XaXMH
(V1.42) Ba (VIl.43) tenrnamanapra kvpa

dn _ oy
o= —%(gﬁﬂ” (VI1.44)

by TeHrnama ocMOTHK OOCUMHHY 3PpUTMAHUHT KOHLEHTpa-
LUMSCHIa Ba 3PHTYBYMHHUHI KUMEBHI NMOTEHLMANHTA (3PUTYB-
YMHUHI xoccacura) OOFIaHULIKMHK WOoaaNanaH.

Arap 3pHTMa YE€KCHU3 CYIOITUPHJITAH BYaca, 3pUTYBYMHHUHT
Mnapuydan Mojib XaKMH1 Y, T03a 3pUTYBUHHHUHI MOJSP XaXMH

d, ra teHr, ne6 dapa3 KHAHII MYMKHH:

u=n,+RNnN; du=RTInN,

by Tenraama 3bTHOOpra onunHca (VI11.44) TeHrnama KyiH-
Jaruya €3uaanm:

Taw = (VI1.45)

by Tenrnama 0 naHn n raua Ba N, nan | raua mHTCrpasnaH-
ca,

23RT
=== Ig N, (VI1.46)

lg N, Karopaapra axparuica, IgN,=—lg(1—N,)=N,
N RT
"

n=

Ba —’—b- = C 3PUTMAHHHT KOHIUEHTPAUKACH MOAb/N OV.Iranna:
I
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n=CRT (VI11.47)

by Banm-lopgrnune ocmomux bocusm xonynu TeHrnamacu-
aunp. by TeHrnaMana R HUHTr COH KMHMATH YHHUBEpCa ra3 ao-
MMHHACH (R) HUHr guiimatura teHr. Bant-Togd KoHyHm
Taxpuba HaTHXacHAa spaTuirad. by KOHYH naean 3pHTMa-
nlaprarmHa Mocamp.

Pean apuTtmManap yuyH:

u=u{ +RTInaq,

Oy Tenrnamann N, — 6¥iinua anddepenunaniad (VIl.44)
TEHIrJ1aMara KvHmJica:

dn _ dina
aN = -‘&p—,f('m'l-“) (V11.48)

by TeHraamana v, — 3pMTYBUHMHHHI NAPUHAT MOJISIP XAXKMU:
pean 3pUTMaNapal OCMOTHK GOCMMHHHT 3pUTMa KOHLIEHTpa-
iMsicura Kapad ysrapuiinHu ndoaa Kkuaanu. by teHrnamanu
WHTErpaall y4yH 3pUT™Ma a, HHMHT Ba 3PUTYBYM mapuuan
MOJISIP XaXXMHHHWHT 3pUTMA TapKUMOHUra Kapab y3rapviuy Mab-
JIYM OVIMIUM Kepak.

TEPMOAWHAMWUK AKTUBJIUKHWU YNYAW

KynuHua tepMoanHaMHK aKTUBAHK KO3 PHLIIUEHTH YnyaH-
raHaaH CYHI @=y-'C TEHrJiaMacullaH MabjiyM KOHUEHTpaUuf-
Narv 3pMTMa yuyyH «a» TONWlaan. AKTHBAHK KO3(ddHiiHeHTH
(akTUBAHK) OMp Heua Xua ycynnap OunaH yayaHaau. ACocaH,
IPHUTMAHHHI TYpAHU xoccanapu 6yr 6ocuMn, Mysznaw temne-
paTypacH, KafHalw TeMmnepaTvpacu Ba XOKa30JapHHM yaualu
acoC KHIHO OnHHaAOHM.

|. Arap spuradH moana yuyB4yaH CYKWOKJIMK Oyiaca, akTHB-
AUKHU OVF BoCcHMHU opKanu xucobsaw MyMkuH. (VI1.20) Tenr-
AaManaH

)
4 = =5 (V11.49)

bl

P} . P, — 3pyBYM MOLNAHMHT TO3a XOJIaTAAry Ba yua Moana-

HHHT apHTManary 6yr 6ocumu. by ycyina ctanaapt xonar cu-
(haTuna To3a Moaaa Kabya KUJIHMHAAM, SSbHU YHH Y=1 ra TeHr
ach Kabya KiiHHaDM.
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Arap 3pUraH MOAJa KaTTHK Xonaraa 6ynaca 6MpHUHYH CTaH-
AapT xonaraaH donaanaHubd 6ynmaian, OyHIa MKKMHYH CTaH-
JapT XOMAaTAaH, AbHU YE€KCHU3 CYIONTHDHITraH 3pHTMA XOCCa-
cuaaH doraanaHuil Kepak 6ynanu:

k
A =k, = (VIL50)
Arap N,—0 (4bHH 3pUTMa YEKCH3 CYIONTHpHIraH) 6yaca:

P
(#)ye =t dssa =k =% (viLSD)

(VI1.50) Ba (VII.5]1) TeHrnamanapaadH KyWHAaruHH XOCHJN
KHIaMH3:

Y, = —,;";; a, =Y,N, (VILS2)

¥, — rraduk ycyn 6unan P/N, xoopanHara N,—0 raua sxc-
TPANoOASAUMA KWINO TONMUAAIOH.

Yekcu3 cylonTUpWITraH 3pUTMaaard 3puTyYBUMHWHT aKTHB-
JIMFHHU YYauwja CTaHAApT X0aaT cudaruaa To3a CYIKJIHK
onuHcay, =1 Oynaau, 3puraH MOJAAHUHT AKTHBAUTHHH Ya4alu -
Jla YeKCH3 CYIONTHPWIraH 3pUTMA CTaHAApPT XoaaT cudaruaa
Kabyn kunnHca y,=| Oynaau.

Arap spuraH Moana Cywxank 6yaud, sputyBun OunaH
YEeKCHM3 MMKAOpAA apanauica, YHMHI aKTHBAWUTMHH MKKaia
CTaHAApPT X0J1aT/a aHUK/1all MyYMKUH; Oy ycyanapaaH TONHA-
raH a', a’, KnAMatnapyu xap xua 6ynaau:

|k
+=2k (VIL.53)

P) — T03a cyloK Moaaa yctunaryd 6yF 6ocumu, K, — l'enpn

JOUMMUMIIMIH,

2. JpHUTYBYMHHHI 3pUTManaru 6yr 60CUMHUHH ynyaiu Ou-
NaH 3PYBYMHHUHI TEPMOAMHAMHMK AKTHBJIMITMHM €KH aKTHB-
nuK Ko3dPpnuneHTHHHU I'nb6c-d1orem TeHr1amacu €paamMuna
aHuiKaawl MyMKHH. (V1I.11) Tenrnamara kypa:

dlna, = W’!zLdlna, (VIL.54)
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dIny, =—-g—;-dlny. (VIL55)

a, — 3PMTYBYH B4 @, — IPYBYM MOIara MaHcyd. Arap Oy
TCHIJIaMaap UHTerpasiaHca:

q
N
lga, = lga) + ‘{IWZL(—lg a,) (VILS6)
|
Y2 N
- ! -
ngz - Ing + J:W;-( ngl) (V“S?)
Y2

a,, a, JPUTYBYHU Ba IPYBYMHHMHI N, KOHUEHTpauusaaru tep-
MOAUHAMHK AKTHBJIMTH €KH aKTHBIUK Ko3dduumeHTtH. UH-
TErPTHU €YUl VUYH 4, a; ... a (Ba Y;, Y3 ... Y) MabayMm

Oynuiun kepak. Typan KOHUEHTpaUKsaa 3pUTYBUMHUHT @ KM -
MATHHH 3PHUTYBYMRHUHT DPUTMA yCTHAArKM OYF GOCUMHHH Yayall
opkamt (VI.20) reHrnama épaamuaa aHHKAab, MHTerpau
rpachpuk ycyn OunaH €3nnanmu.

IOkopuaa aliTuaranaap naean apuT™Manap yuyH y=1, pean
IPUTMAIAPp, WY XYyMIadaH, CYIOATHPWITAH 3pHUTMaJiap Y4YH
vy s1 6ynaau. Arap 3putsma Payab KOHYHHIAaH MychaT yeTnaHca
v>1 Ba maHdHit yeTnaHca y<| 6ynanu.

5. 9PYBHAHNUK

FASNTAPHUHI CYIOKNTUKNAPLQA IPUUN

laznap cyokauknapaa Mabaym MukKaopaa 3puiau. as
¢dazacu 6unan 3puTMa MyBO3aHaTaa Oyaranna 3pvraH ras
MHKAOPH (3pYyBYAHJNIK) TEMMEpaTypara Ba ra3HUHT napumM-
an Gocumura 60FAHK,. [a3napHHUHT 3pYBYAHAUTUTA OOCHUMHHUHT
TabCHPH [eHpU KOHYHUrA OYiiCyYHanH.

P,=KN,; P,=Ka, (VIL58)

P — rasuuur napuman 60cumu.
by KOHYH KMuUHK OocuMaarMHa y3 Ky4MHHM cakjaanau. Arap N

. A .
3pYBUaHNNK bynca N == 6ynann. [leMak, spysuaniux 2a3-
HUH2 napyuaa bocusuea nponopyUORan -}(— = K;, Ba TeMnepa-
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Typara OOFIHK OYAUb 3pyeuanaux kosgpguyuenmu neinnanu.
AManna 3pyBYaHAMKHH MOJIb HUcOaTH (N) OMIaH 3Mac, Xaxm
OMpnurnna nponanauwl Kabyn KMIHHraH, AbHH

V,=k,P, (VIL59)

V', — T TeMnepaTypaaard ra3 Xaxmu.
Arap rasHuHr xaxmu 7,=273,16°K 6unaH ynayauca,

Vi=k_P, (VIL.60)

k., — Fa3HUHT IOTHIKLWIK AeHunagu. [asHuHr napuuan 6ocu-
MU Oupra teHr 6ynranna, 273,16°K ma 3pHTYBUMHUHI XaXM
OMpAMruaa 3pMraH ra3HHHI XaXXMH.

k,, Ba k, G0OFnaH1ILK

Ko _ V1
K:o VO

Arap ra3 uaean rainap KOHyHura 6yitcyHaau ne6 capas
KuauHca, leii-Jlioccak KOHYHHra O6MHOaH,

Yr -1
Ty
Ba .
LR K T

lasznap spuranna uccukauk axpanaau. llyura kypa Jle-
LllaTtense npuHUMNUra MyBoHK, TeMnepaTypa OLUHILH GH-

JIaH 3pYBYaHNHUK KaMasiaH (%’TV- < (). by 60oFnaHMLU KyHHaaru-
ya udoaananaau (VII, 36 a) (%HTN)F =-§—TH7

AH — rasnunr andpdepeHunan (napuyan) 3pHill HCCHK-
NUrH, arap 6y teHraama 7,—7, yerapacuna MHTErpaliaHca:

InN = f}g—f,dr (VIL.62)
T,
Arap AH temneparypara 60FIHK Oyimaca, AbHH TYPFYH
CcOH neb ¢apa3 KMIHHCa:

N AH(T,-T,
In 3 = S (VIL63)

KeJud YHKAdH.
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N,, N, Jlap T, Ba T, — TemMneparypaaaryd 3pyBYaH/IUK.

Ka'rrmg uozma.napuuur CYIOKHK/A 3PHIUHAA 3PYBYAHJIHK
TYAHMHraH 3pMTMa KOHLEHTpauusicu 6uiaH ynyanwaau. Karruk
MOJAa/Iap 3PYBYAHIMIHHMHI TeMIiepatypa OunaH y3rapuiiu-
Hu Ulpenep TeHrnamacu ndonanamau:

Lol = AL (VI1.64)

N — T¥iiuHras 3pMT™Ma KOHUEHTpauusicu, AH — sMUMpHH
CYIOK/JIAaHHLL 3PHLL UCCHKIANTH. KaTTMK Monaanp 3pMraHia uc-
cHIJIUK lotuaranna (AA) ea Jle-Illarenbe npuHuunura 6n-
HOaH:

M)

(aT >0

Hemak, TeMnepartypa oliiuy 61iaH 3pyBYaHAKK omiaau. TeHr-
naMa MHTerpaanaHca sa AH Temneparypa OnnaH y3rapMaitau

(VII, 64), sbHK TYPFYH COH
inN=C-4.1 (VIL.65)
C — uHTerpanail aouMuitnnru. by TeHrnama TYFpH YH3HK
TeHrnaMacuanp. leMak, temMneparypa y3rapyuiy OMiaH 3pyB-
YAaHJIMK TYFPU YHU3HK TeHIIaMacura MyBodhHK y3rapaau. Arap
KOOpPAMHATAIAPHHMHT OpAHHaTa YKura In/N Ba abcumncca yxkura
+ xyiwica, TYFpu 4M3uK onuHamu. By unsukma (InN - L)

ne6 ¢dapa3 KunHHca:

tga = Aﬁ- ra TeHr Ba AH=R tga

WwyHAal KWiMb 3purad MOAKAHHMHT SWHPHH CYIOKJIAaHHII MC-
CHKJUIMHHU XHCcobnad TonMIil MYMKHH.
Arap (VII. 64) renrnama T, nan T, raya uHrerpainanca:

T, -T
In 22 = Ani"%.‘rz—‘ (VI1.66)

bynna: N, Ba N, T, — T, narn 3pyB4aHJIHK.

Arap 3pmma pean 3puma 6ynca [llpeaep reHrnamacuaa
N HuHr YpHHra «a» Kyiub uHrerpannau Kepak. Jlekun 6yH-
na, a=@(T) Ba AH=@(T) 6oFnaHHlIHH OMAKNLI Kepak Oyia-
oM.
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CYROKNMUKNAPHUHI CYIOKJIMKNAPAOA IPULLY

Cyloxkauknap oup-oupuaa amanaa 3pHMacauru (CyB-€F,
cyB-0eH30n), y3apo kaM apanawnwiu (cyB-3¢up, CyB-aHM-
JIMH) €Ki Onp-OHpuaa yekcus apanamuiuy (CyB-3THA CIIUPT)
MYMKHH. by xoaHca waptayu 6yaub, TaluKH 1IAPOUT Y3rapmu-
iy 6unan ysrapyuin MyMKuH. Mucon ydyH, cyB Ba aHHAHH-
JaH ubopaTt cUCTeMAaHM ONaiaMuK. Arap CyBra aHW/IHH Ky -
ca, MKKM KaTJlaM — CYB Ba aHWJAUH KATJAAMHU XOCHJ OVnanm.
JlekuH cys katnamupa 6up o3 auuaumH (20°C na 3,1%) Bsa
aHWJIKUH KaTaamuaa 6up o3 cyB (20°C na 5%) spuraH O6ynanu.
Temneparypa optranaa yiaap oMp-6upuaa kynpok 3pHii 6ouu-
nainan. by VI1,4- pacmna xypcarunran AA’B aHi MK cyBaa Ba
DA”B CyBHHUHI aHW/IHHAArM 3pyBYaHAMTHHUW TeMMNepaTypara
Kapad y3rapniunuu kypcataau. AA’'BA”D uHM3nMFH HYKapUCH-
4ary (YM3uMraH) coxa MKKH KaTaaMaaH, TAlWKApHCHIArH Co-
Xanap aca O6utra KataamaaH ub6opar. lllyHra kypa AA’BA”D
UM3HFU Kaeamaanuw depucu feWUnaan. B HykraaaH 10Kopuaa
(168°C naH 10KOpuaa) KOMMNOHEHTAAp OUp-OMpHAa uyeKCH:
Ipuiian. by memnepamypa spyeuanauxkrune 1oKopu Kpumux niem-
nepamypacu pevinnaam. TemnepatypaHuHI MabayM KHiiMaTH-
aard Oy MKKH XM 3pUTMa (MacaiaH, A’ Ba A” 3puT™Manap)
éndow Jpummanap ne- 80
“unaan. bup-6upu om-
JJaH €HAoul MyBO3aHaT
(MacanaH, A’'—A") 160
XonatnapHu Oupnaiu-
TUPraH UYU3UKJIAPHH
(CA,B un3uru) 6oros-
YU MYFPU HUBUKAGD EKH
Konngoaaap neb arana-
an. Endow cucmemanap-
HU MY803QHAMAAPHUH?
ypmava KOHUeHmMpayus -
cu C, A,B memnepamy-
pa buaan myrpu 4u3sux
KowyHut 6yuuya y3seapa-
du 6a 6y HUIUKHUHZ

g

xasamaquuuw 3epu Hiu- 40

3uru bGunan yupawra 0 A 20 40 C 60 8 D100
HykTtacu (B) 3pyewan- .

AUKHUHS KPUMUK niem- H,0 Tapxud, % CsHs NH,

nepamypacusu TaLKHN

atanM (Arexcees Kouda-  Vil.4-pacu. CyB Ba QHITHHHHHE TYPIK
cu). Hitc6aTaa ¥3apo IpHILK.
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bab3u MonnanapHMHr Oup-Oupuiaa y3apo 3pyBUYAHIUTH
TeMneparypa nacanvuiu 6unan opraau. Yaapaa 3pyBYaH/JIMK-
HUHI NMAacTKK¥ KPUTHK TeMMepaTtypacu MaBxyan. Mabvaym tem-
neparypaiaH nacraa yaap oOuMp-6upuaa yekcu3s IpHiiau: ma-
CajlaH, CYyB-AMITHIAMUH. bab3u cucTeManap I0OKOpH Ba NacT-
KM 3PYBYAHIIMK KPUTHK TeMIepaTypacura 3ra (CyB-U30aMMHJ
CMUPT, CYB-HMKOTHH). YJiap MawiyM TeMnepaTypajapia 4eK-
JIN €KHM YEKCH3 3PHUHIH.

CyIOKAMKAAPHUHT OMp-OMpUaa 3puil XapaéHH Xyla My-
pakka0, 6y xoaucaHH TV/1a ¥3 HMHra OJraH AroHa Ha3apMs spa-
THWAraH 3Mac. JIekMH taxpubanaH oAMHraH HaTHXanapra Kypa
yxwaiw Mmoazanap 6up-6upuaa axwm 3puilau. Macanai, yriae-
Bojopoanap 6up-oupuaa, cnuptraap 6Mp-6uMpuaa, KyrbjaHras
Mojaanap 3ca KyTOnaHraH Moaaanapia AxXiuu 3pHiau.

UKKU CYIOKNTUK KABATUAA YYUHYU MOAOALAHUHT
TAKCMMNAHULWIN. IKCTPAKLIUA

TakcuMAIaHUII KOHYHU. AMaIHi XuxataaH 6up-
Oupnaa sapuManaMrad UKKH Cylox KataamaaH ubopar cucre-
Mara y'udmMHuYyu Moaaa Kyuunca, oy Moana KK Kartiaam O0yinad
TakCUMaaHanu. Myso3aHaraa 0y ydMHYH MOAJAHUHT KMME-
BHH MMOTEHLMAIM UKKAA KaBaTAa 6up XWA Oynanu: p,=pn, KUM-
eéBuii noreHumnaniap udoaacura Kypa:

W, ,+RTIna, =y, ,+RT Ina, (V11.67)

bynna: a,, a, — y4YHH4YH MOANAHMHI OMPDHMHYM Ba MKKHHYH
Kamamnaru TepMOJIHHaMHK aKTUBJIUTH W, ,, KB, , — OHPUHUH
Ba UKKMHYM KaBaTAaru yYHMHYH MOJAAHUHI CTAHAAPT KHME-
BHi1 noreHunanu (VIL.67) tenrnamanan

In2 = 2r (o, ~Mop) =K (VIL6S)
EXH
K=2 (VIL.69)

a,

(VI1.69) TeHrnama maxcumaanuw Konynurune ubonacuamp. K
— maxcumaanuuw xoigxpuuuenmu (Vivl 69)ra MyBodHK, Mab-
AyM Temneparypaiga K=const. K HUHI KHifMaTH TeMMnepaTypa-
ra, 3puTyBUYHM Ba 3pyBYM Mopaanap rabuarura 6ornuk. LLIyH-
DA KUIKHb, Myso3aHamoa yuunvu MOOOAHUHE UKKANG KamAaM-
dazu aKmueaukaapu opacudazu Hucbam y32apmMac memnepamy-
pada y3zapmac kammanuxoup.
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AManuit Maxkcamilap YYyH CYIONTUPHAraH 3pUTManapiaa
AKTHUB/IMK YPHHUIa KOHUCHTPAUUAHHU Kyanall MyMKHH.

, _C
K =?i— (VIL.70)

K, K — nap 6up-6upun 6unan Kyhiuaaruya 6ornaHraH 6vna-

u: K:ﬂzmzk'

it 2 - e 3+ KY4in CylonTHpuaraH cucremana

K=K. (VI11.69, 70) tenrnama HepHcmHurnz maxcuMaaHuw KoHy-
Hu HOMH OMaH IOpUTHIAAN.

Arap 3puvrad (YYMHYH) MOAda IpUTyBYMAapaaH Oupuna
JUCCOLIMANIAHCA €KU accouMaiaHca, OyHu 3bpTHOOpra onuiu
Kepak O0ynaamM Ba TAKCUMAAHKU KOHYHH KyHHaarnya noaa-
JJaHalM:

G
[}
(VI1.71) tenrnama llusoerurne makcumaanuw KoOHynuoup. n —

AUCCOIIMAIAHU L Ba acCOLMaIaHULL HaTHXXKACHAA 3appavanap
COHMHMUHT V3rapuin. Arap AB—A+ B xapaeHu 6opa€rraH Oyica

n=2, arap 2AB—(AB), xapa€uu Gopa€rraH 6ynca, n =%

K"=KpK' = (VIL.71)

Oynaau.

Arap a,, a, — MabayM 6ynca Ba (VII.69) tenrnamasan
doiaanaHmuaCa AHCCOUHANAHMIL BA aCCOUHANIAHHUUINIADHM
XHcobra onmaca xaM Oynaau, TepMOAHHAMUK aKTHUBAKK HPO-
nacuga Oy xapaeéHnap xucobra onauHraH 6ynaan. Takcumna-
HUW KOHYHH €paaMmuiaa XaM TepMOJAMHAMMK AKTHBAMKHH
XHMcoball MyMKHH.

DKCTpPAaKUMUS. IKCTPAKLUHS XAPAEHN MOAIAHMHT OHUD-
OupH OunaH aManaa apagaliMakIMraH 3pUTyBUMNAp ypTacu-
Ja TaKCUMJIAHMILWUTA acocaaHral. Moddasapru 6up cyokaux-
dan éxu Kammux moddasapdan Gowka 3pumye4u (Ixkcmpazenm)
épdamuda axcpamulb oauuwiea IKCmpaxKyus neiinnann. IKCTpak-
LUMA CAHOATAA KeHT Ky/smanunaau. Macanan, 6eH3on (3kcTpa-
reHT) épaaMuaa YMruTAAH €F aXpaTud onHaau. DKCTPAKLUMS
Oup Heua DocKMuaa, NapuMaa IKCTpaKLHMA Hyau Ounad onaubd
dopuaaam.

OPHTYBYMHMHI V, XaXMHAa g, FPaMM 3KCTPaKUHUs KHia-
AUraH Momna 6YJICHH. YHra V, xaXM 3KCTpareHT Kywno, nw-
noB 6epuaraHaa GUPpUHYH IPHTYBYKAR g, MOILIA KOJICHH. byH-
Aa JKCTpareHTra (g,—g,) rpamm monna yranu. femaxk, Oun-
PUHYY 3PUTYBYMIA Ba IKCTPAreHTAa Mollanap KEHUEHTpa-
LIUSCH:
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C =35 C =% (VIL72)

2

oy kuitmaTnap (VIIL.70) Ttenrnamara kyiuica:

G o €|V2
K= S ATrY) (VIL.73)
OyHnaH,
KV,
=& Xvar; (VIL.74)

Arap OMpHHYM IpUTMaA siHa wy Mukaopaaru V,
— IKCTPAreHTHHHI SIHIM MHUKAOPHU (NMopuMscHd) OwnaH M-
JlaHca, OMPHUHYM IPUTYBUKIA IKCTPAKUNA KHAUHMACAAH KOJ-
raH moaaa g, bynaau:

_ KV, _ kv, Y\
8 = & W = 80(757;7‘;:;/—2) (VIL.75)

arap Oy Xxapa¢H n MapTa TakpopiaaHca, 3KCTpPaKUHs KHIMH-
MaclaH KOJIraH MOAAa MHKAOPU

KV "
g, = & (K—v,:‘z) (VIL.76)

6ynanm. n mapra PKCTPAKLUMA KWIHHIAHAAH CYHT KO/IraH Mo~
/1a MMK/IODH g Ta TEHT GYJIca, IKCTPAKUMA KWIHHIAH MHKAO-

py g,=g,~g, Gynanu:
Kv, Y
8 = go[l ‘(m;) ] (VIL.77)

Hemak, 6y xcapacnndpna nV, — 3KkcTpareHT capp 6yna1m Arap
IKCTpareHT 61naH Gup iyna GupaaHura 6GUTTA XapaéH (AbHH
nV, Xxaxmaary 3KcrpareHT Ouian) onub Gopmuaranaa akc-
TpaKUHH KUIMHMacaal KoaraH Moaa g, OVynca, aKcTpaKums
KHAHMHIaH MUKIOpH g =g,—g’ Oynrann:

, , K,
g, =8 ~& = gn[l -w;-;%,-,-,—} (VIL.78)

(Vll 77) Ba (VIL.78) tenrnamanapaaH kypuHu® TypuGaMKH,
£,>8’°, IKCTPArCHTHUHT MablyM MHK/A0PH OiIaH SKCTPaKUMs
3xcrparemﬂmir KHYHMK yaywnapuia 6up Heua 6op onubd 60-
pUAraHaa, Wy yMyMHui capdaaHraH 3KCTpareHT MHUKAOPH
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ounaH OuMp iyna oaub OGopuarasmarura HHCOaTaH KYnpok,
MOAJA 3KCTpPaKuus KHWIMHAILH.

CaHoaTaa 3KCTPAaKUMS KapluW OKHM MPHHUMNU OunaH
aManra olHpHaanH. IKCTPaKUHMA KHWIHHAETIaH CYIOKJIHMK KO-
JIOHHA/la NacTiaaH lKopHura 6epuica, 3KCTpareHT IKOpHUAaH
nacTra TOMOH Oepunanu. XaMma KaBarjiapaa 3KCTPaKLUHs KWIH-
HYBYY 3PHTMA Ba 3KCTpAreHT YpTracua MyBO3aHaT Kapop TO-
naau. KONOHHAHUHT IOKOPYH KUCMHAA TO3a IKCTPAreHT 3KC-
Tpakuus KHAHHYBUYM 3pMTMa OMnaH ydypalinb, yHOAH 3KcC-
TPaKUMs KWIHHYBUH MOMIAHHHT CYHITH MUKIOPJAPHHH aX-
paTu6 onanu. KoJOHHAHMHT NAaCTKH KUCMHIA SKCTPAreHT 3pHT-
MAHHKHI SHIY yAYLIKM OMIaH yuypallaay Ba 3KCTpareHtTaa Mol-
13 MHKIOPH OpPTadM.
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VIl OB
DOA3ANTAP MYBO3AHATHU

bab3aH KMMEBHIT XXapaéHiap aH4Y4arMHa Mypakkad Tapsaa
Oopann — XapaeH AJaBOMMAa MOJAANIapHUHI (arperart) xo.a-
TH Ba AJUIOTPONMUK LMAK/LIApK y3rapaau, SbHH SHIM coxanap
(hazanap) xocun Oynanu eku wykonanu. by 600na coxanapHuHr
MaBXyAa OyuLL wapTaapy, coxanap 6ynnMua MoaaaIapHUHT TaK-
CUMJIAHMILHK, OKp arperat XxonaTaaH MKKMHYHMCHIA YTHLLH, TeM-
nepaTypaHUHT 00CUM OMaaH y3rapyiuuM CHHrapm, 0y xun xapa-
€HJ1apra Xoc 0yjraH xoccanap xakuaa 6axc IOpUTHNAIH.

A. BUP KOMNOKREHTAN CUCTEMANAP

CuctemaHuHr 0olikKa KMCM/IapuaaH yerapa cuptaap ou-
JIaH aXpairaH, yJapiaH y3 TepMOAHHAMUK XOCCAIApH Ba KHM-
¢BUM TapKKUOW OunaH ¢papk Kuaaauran KucmMu ¢asa neruna-
ay. PazaHUHr.xaMMa TOMOHH OMp XHJ1 TapkuO Ba OMp xun
(pHM3MK KUMEBHIT XOoccanapra 3ra 6ynanu. bup dazanan udopar
CUCTEMA 2oMmoeer cucmema Ba OMp Hewa ¢asanaH nbopart cHc-
TeMa cemepocer cucmema aeriunani. Cylok Ba KaTTHK dazanap
KyloKaawean (KOHAEHCATNAHTAH) ¢azaaap neinnany. MyBo-
3aHaTaa TYpraH CUCTEMA X0aaTH dasanap COHH, KHMEBHM Tap-
KHOM Ba TEpMOAMHAMMK Xoccanapy OMNaH xapakTep/jaHaaHM.
Arap Oy y4 XyCyCHUST MabiyM OVica, CUCTEMAaHHHI XONaT!
aHHKJMAHraH xucobnaHanu. CucrteMa TApKUOU — KOMINOHEHT-
Jlap COHHM, TEPMOAHHAMMHK XOCCANApHU 3Ca 3PKHHIIHK Aapaxa-
JIApHU COHM BMIIAH XapaKTepaaHaaM.

Kosnonenmaap conu. CuctemMazaH axpatud oaMHraHaa
MYCTAKWJI MaBXYA Oyna onagMraH MOMAANAp — KOMROHeHm-
Aap €xu mapkubuii Kucmaap aeiinnanmn. Macanaud, NaCl HuHr
cyenarv 3putmacuna H,0O sa NaCl aax Tawkapu, 6y Moana-

napaaH xocun 6ynra uounap Na*, Cl~, H*, OH~ xam mas-
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Xya. By MOHNAp cucTeManaH TaluKapyaa MaBXxya 6yna onmMaii-
au. llyHra kypa, ynap KoMnoHeHT 6yna onamaian, H,O Ba
NaCl Hy 3ca KOMNOHEHT Aed XHcob1all MYMKHH. ﬂ,emax7NaCl
HUHF CyBAAru 3pMTMacula MKKHTA KOMNOHEHT 6op. Cucme-
Madazu xap Katicu ha3aHuHz KUMEGUli mapKubuHu aHuKaaw y4yH
3apyp b6ynean M0od0a xuanapurure (KOMNOHeHMAApHUHe) 3He Ku-
YUK COHU cuCmeMaHuHz KOMnoHeHmaap coru ned aranaau. Ma-
canaH, olauM wapouTtaa MyBosaHataa H,, O, apanauimacu
6yncm{ BynapHHHT KOHUEHTpauuscH o6up- 6upura OOFnanMa-
raH, 4yHKH yjlap opacuaa Oy TeMIreparypaia Xe4 KaHgaH K-
MEBHM peakuus bopmaiian; WyHra Kypa ¢a3zanap KOHUEHTpa-
LMACUHH aHMKJIAW YYYH MKKaJa KOMIIOHEHTHHUHI TapKHOMH-
HU OMnH Kepak 6ynaan, OMHOGapuH Oy CHCTeMaaa KOMIIO-
HEHTNIap COHM MKKHra TeHr. Arap MyYBO3aHaT X0J1aTAa KOMIO-
HEHTAAp opacHia KUMEBHH peakuus Gopca, KOMNOHEHTAApP
COHMHHU TOMHIU YYYH TapKHOHI KUCMJIap COHHIAH KHMEBHMA
peakuusnap coHM aiipunann. ®apas kunaiiiuk H, sa O, apa-
JIJaBHIMacH LYHAAH lapOUTAA MYBO3aHaTaa TypraH Gyncunxu
yaap ypracuna 6utra peakuus 6Gopuin mymxui: H,+0,=H,0,
6y BaKTAa YJApPHHHI KOHUEHTPALMUACH 3KBUBA/IEHT Hucﬁama
yarapaau. [lemak, 6y xonma yura (H,, O,, H,0) tapkubmii
KHCM MaBXya. JIeKHH KOMINOHEHTNap COHM —1=22 6ynaon. de-
Mak: ¢a3anap TapKMOHHH aHHKJIALL YYYH XOX/1araH HKKH KOM-
noHeHT H,, O, €kn H,, H,0 €kn H,0, O, napHHHT KOHLUEH-
TPAUMUACHHHU GiIHIL xmboa Arap MKKH KOMIIOHEHTHHHT KOH-
LEHTPAaUHUACH MabjiyM Oyjica, yYYHHYH KOMIIOHEHTHHHT KOH-
HEeHTPAaUHACHHH MYBO3aHAaT KOHCTAHTAaCH KHMiMaTHaaH ¢Qoii-
nanaHund xucobaalu MyMKHH.

lynunuraex, CaCO,, CaO, CO, cuctemacuaa KyAHaaru-
ya peakuus dbopanm:

CaC0,22Ca0+CO,

by cucremana yuta KOMIMOHEHT MaBXya OyJica XxaM KOMMo-
HEHT/JIap COHHK 2 ra TEHr.

Cucremana yy komnonent NH,Cl, NH,, HCl maBxyn
OyncHH. by KOMNOHeHT/IAap opacKuaa uxxm‘a Goma}mm (TeHr-
JlaMa) MaBXyn

NH 4Clwz’-NH3(r)+HClm
by peakuusa y4yH:
K=[NH,][HCI] (VIIL.])
MKKHHYH TOMOHJAH:
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[NH,]={HCI] (VI11.2)

IleMak, KOMNOHEHTAAp COHH, sibHH OOFNaHMaraH y3rapys-
yuaap CoHH 3—2=1 ra teHr. Arap nactnabkn NH, Cl mukgo-
pH, CUCTEMAHMHI TeMIepaTypacH Ba XaXMH MabiayM O6Vica;
NH, sa HCl muknopaapuun (VI 1) Ba (VII1.2) Tenrnama-
Jnap épaaMuaa xucobaail MyYMKHH.

DPKHHINK Aapaxanaps coHH. CUCTeMaHHHI TEpMOAMHA-
MUK XOCCAacH TeMnepaTrypa, Xaxm, O60CuM, KOHLUCHTpauus
Ounan xapakrepnaHaau. Cucmemanune mepmMooOuUHAMUK XOC~
CaCUHU QHuUKAQW y4yH 3apyp Oyaeaw napamempaapHule 3He
KUMUK CORU — 3PKUHAUK dapaxcaaapu coHu aeitunaan. Maca-
JIJaH, CUCTeMa ra3 xosaramaru OMp KOMMNOHeHTAaH Hbopart
6VACHH. by CHCTEMAaHHHT TEPMOAMHAMMUK XOJATHHH aHMK-
Jlall yYyH KaMMa HeuTa napaMeTp MabayM Oynuiuu kepak?
{apa3 xunaiauk, 6Mp napamMerp, MacajlaH, CUCTEMA TEM-
nepatypacu MabiyM OyncuH. Mabaym Oy Temneparypana V
Ba P nap bo#in-MapuoTr KOHYHHM uerapacuiaa (arap ra3s
uacan ra3 ae6 kabyn xunaumHca) O6Mp KaH4ya KMMMaTra ara
OyAMIUM MyYMKHUH: sbHU V, P nap KHAMAaTHHK aHUKJIAL Y4YYH
IWYHUHT ¥3u KHUdosa 3mac. Papa3 Kunaiauk, UKKH napa-
MeTp, MacanaH, 7, P mabayM OyiacuH. Mavaym T, P kuii-
Matuaa ¥V 6utra KMiMartra ara Oyauiuu MyMKuUH. by Kuii-
MatHH PV=nRT TeHrnamacunaH ¢oiinmananud xucobiaiu
MYMKHH. [leMak, CHCTEeMaHWHT TEPMOAHMHAMHK XOCCACHHH
AaHMKJIAW YYYH KaMHIa MKKH napaMeTp KMHMaTH MabiiyM
Oyauwu kepak. Jlemak, yuiby Muconga cucremMagard 3pkK1H-
JIMK Japaxaaapu COHH 2 ra TeHr.

MabnymM MuKaopaaru 6Mp KOMINOHEHT MYBO3aHaTAa Typ-
raH MKKkuM ¢aza — CyloKJIMK Ba OyF (pa3zaHH XOCHN KHWIraH
O6yncuH. Papa3 KHAAWIHNK, CHCTEMAHUHT TEMNEpAaTypPacH Mab-
nyM 6yncuH. AHa 10KopHaaruaeK Myaoxasa IopHTaiiuk. Mab-
JyM CYIOKJHKHHMHI OyF 6ocuMu ¢daxkar temnepartypara 6GOF-
MK, SbHHU MabilyM TeEMIiepatypaga MabiyM OyF O0CHMH TYFPH
xkenanH. IlyHaait xkuanb, remneparypa Mawnym 6ynca, 60cum
XaM MabiayM Oynaau. MUkkura napamerp MabnyM O¥nraHnaud
CYHI YYHHYH NapaMeTp KMHMATH I0KOpuaa 6aéH 3TWIraHM-
ek aHuk1aHaau. [lemak, 6y cucreMana 3pKHHAHK Aapaxana-
PH COHM OMpra TEHTr 3KaH. SPKHUHIUK Aapaxanapyd COHHHHHT
siHa OMp Tabpudy Kyhuparuua: Jpkuraux dapamcarapu coxu
pasanap conunu yeapmupmacoan mypud Masiym 4eeapada yzeap-
MUupUIUUWU MYMKUH OYA2aH MycmaKun y3eapye4u Kammaiuxkiap
napamempaapu CoHu2a mexe.
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KOMMOHEHTNAPHUHI ®A3ANIAP BYRUYA TAKCUMSTAHULLIU.
MYBO3AHAT WAPTNAPKH

Xap KaHaai cHCTeMala MYBO3daHaT WAPTH KUMEBUH ro-
TeHUMan €paamuaa uvdonallaHraHaa Kyiuaarmua 6ynanm
(111.72):

AG=Zpdn=0

(dapa3 KinakanK, CHCTeMa HKKU — « Ba 3 ¢da3anaH ubo-
paT 6yncuH. Ly nkkH ¢asa 6yinya KOMNOHEHTAADHHHT TaK-
CHMJAHHLUIMHU Ky3aTaiaHK. by koMnoHeHThapaaH i — KoM-
NOHEHTHHHT TAKCHMJIAHUUINHH KYPHO YHUKAMU3. { — KOMMO-

HEHTHHHT Xylda KHYMK MHKI0PHU o (pa3anaH B ¢asara yrran
OyacHUH. Arap / KOMITOHEHTHUHT a Ba 3 ¢a3anarn KUMEBHMIi

MOTCHUHATH 1L/, u® waknuaa vulopanakca, i — Kommo-

HEHTHHHT « (pa3aaary u3o6apuk noreHunann dG@=y(* dn

4

Kanap Kamasau, B dasaga aca dG® = p®dni xasap kynasan.

Cucremana n300apHK NOTEHUMATHHHI yMYMUl V3rapvuu
dasanap 6yiinua Y3rapMIWMHUHIE HFUHAUCHIA TeHT Oynaam:

AG=dG9+dGY= @ dn+u® dn,  (VIIL3)

dn, HUHI KMMMaTH MKKa1a ¢asana teHr 6ynnb, dakar xapa-
Ma-Kapuid uiuopara ara oynranu yuyH dn!® = dn® Ba dn>|

AG=(p!* = u® )dn, oynaau. (VI1.4)

MysBo3aHat Kapop Tonranaa AG=0 6yaranm yuyH (111.55 tenr-
JlaMara KapaHr),

uga)=u§ﬁ) (VIIL.5)

i — KkomnioHeHTra HucObaraH « Ba 3 ¢pazanap MyBO3aHATHHHHT
IIapTH HKKana ¢a3ala i — KOMNOHEHT KHMEBHI NOTEHLIHAJI-
JJADMHUHT TEHIAHTHANP.

Bouika KOMMOHEHT Ba ¢a3anap yyyH xaM Oy wapt y3 Ky-
YMHH cak1ab KonaaM. Aeap 6up kanua azasrap byiiuva éup rewa
XU KOMRoHeHm.ap maxcus.aanean 6y.ca, pazasapapo myeosa-
Ham wapmu xamma gaszarapda xap Katicu KoMnoHeHm Kumésui
NOMEHYUAAUHUHZ MEHEAULUOUP.

Hdemak, i — KOMMOHEHTHUHI ¥3-y3H4ya o AaH P ra yTvuw
UIapTH
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usa) > usm (VII1.6)

Tenrnama (I11.80) ra 6mHoaH p=pu,+RTInf 6ynravu yuyH
MYBO3aHaT LIApTH:

f@ = f® (VIL7)

AbHU o Ba B dazanaru yuyBYaHJIMKIApHUHT TEHITMTHHHA KYpca-
Talau. Arap rasjiap Miaean ra3 KOHYHHra 6yucyHca, yyyByaH-
JJUKHHU napuuan 6ocuMm OUnaH aIMalITHPHIL MYMKHH, OyH-

JaHu xonaa:
B(u) - R(B) (VIIL8)
Jemak, i — KOMNOHEHTAap ¥3-y3uua o Ba 3 ra yTHil WapTH
f;(a) S ﬁ(m
€KH
P > pP (VIIL.9)

DASANIAP KONOACH

by xonna 6ab3aH I'mOO6CHUHr ¢hazasap xoudacu, ned xam
opuTHaaau. Pazanap Komaacu MyBO3aHaTAAru reTeporeH CHc-
TeManapra Ky/UlaHWIaaM Ba TEPMOAMHAMUKAHUHI reTeporeH
cucTeManapra KyanaHmuuuaad ubopar. by Kouaa rereporeu
CHUCTEMAaHM XapaKTEepPJSIOBYM KAaTTAIHKHHM — da3anap conu (P)
xomMnoHetnap coHu (K) Ba 3pKHHAMK dapaxajlapH COHH
(C) Hu Oup-OMpu OMaaH OOFNANAU:

o(P, K, C)=0 (VIIIL.10)

Myso3aHaTaa xamma dazanapaa temneparypa, 60CHM Ba Xap
KaUCH KOMNOHEHTHHUHI KMMEBHI noreHUHanu OUp xun 6y-
NaaH.

MysBo3aHaTaa xap Kaicu pa3aHHUHI X0N1aTH TeMmneparypa,
0ocHM Ba XaMMa KOMIOHEHTJApHMHI MYCTaKMJ V3rapyBuH
KOHLEeHTpauusinapu bunan xapakrepaaHagu. K — KOMMNOHEHT
TyTraH xoxjaraH ¢azaHMHr KUMEBHIA TApKHOMHH OMWIHILL YUYH
(K—1) KkOoMnoHeHT/Iap KOHUEHTpPAUHMACHHH OMIHLI KHdos.
Lynnan kunu6, @ — ¢daszaHUHr TapKHOMHHU OMAHWI YYYyH
P(K—1) Mycrakun KOMNOHEHTAap COHMHU OWIHIL, SABLHU
MYCTaKHJ1 ¥3rapyBuM napametrpiapHy 6wiuiu kepak. Cucre-
MAaHUHI TEPMOAMHAMHUK XONAaTHHH aHHKaaw yyyH T, V, P
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JaplaH HKKUTAacUuHun ovanul ao3um. Ulynnait kuaub, Mycrta-
KA Varapysuuaap (Homawaymnap) conu [(K—1)@+2| ra teHr
ovaaau. JOxKopuaa 6aéH 3TuaraHmack, 0y Myctakua Virapys-
yunap Oup-6upura 6oraanmaran 6yaca, MycTakun yarapys-
qyuaap covu [(K—1)+2] ra teHr. Arap 6yHaa# Tenrnamanap
oynca, myctakun yarapypuunap coHnun © (K—1)+2 agaH teHr-
JamManap COHH aHnMpHIalH.

Cuctemanary xKomnodeutaap I, 2, 3, ...K o6unaH, ¢a3za-
nap aca l, 2, 3, 4, ... ® ounan udogananaan. KoMnoHeur-
HHHI KaHaah 6yamMacuH 6upop ¢da3zazaru KWMEBUH MOTEHUH -
LUIHHHK €3UaA NMOTEHUHAT MILIOpAacH YHI TOMOHHWHMHI Mac-
THra, Wy KOMMNOHEHTHHHI I0KOpHCHIa 3ca (ha3zasap COHUHH
kypcatamMu3. KomnoHeHTnapHu Oup-oupu Ounan OoOF.1araH
TEHrA1aMaj1ap COHHHHU XUCODaIfIMK: MYBO3aHAT BaKTUAA Xap
KaliCH KOMMOHEHTHUHI KUMEBUIM NMOTEeHUMHANU xamma ¢a3a-
Japaa OMp xun OyarasHH yyyH:

M _ . @ -6 - _ —
uh =pl pid =y g - e (@—1) tenrnama
p = p pP = uP pdtt = g™ (®@—1) TeHraama

l) (2 - 2‘ —— 3 "l — — Vs
p? =@ )@ =y = @ (@—1) Tenrnama

Hemak, teHrnamanap couu (@—1)K ra tenr. llynra kypa,
MYCTaKHJ ¥3rapyBuH napaMeTpjap COHH, SibHU 3PKHHIIHK
Aapaxajiapyu COHW TEHTr:

C=|D(K—-1)+2]-| K(P-1)] (VIIL.11)
Ba OyHIaH,
C+@=K+2 (VIII.11a)

oynanu. by meneaama ghazarap Koudacunune nhoaacuanp.

By kouaanaH kennb unxkaanuran 6ab3n OUp HaTHXAAPHHK
Kypib unkaimnuk. @apa3 KMAANLIHK, CHCTEMAAA KOMITOHEHT-
Jap conu oupra teHr 6Vacun (K=1), éynna (VI1.12) tenraa-
Mara MyBo(pHuK;

C+=3
Hemak, arap ¢=1 6yaca C=2
¢h=2 C=1
¢p=3 C=0

OViaan. DPpKHHAKMK AapaxaaapH COHM KaMalHraH capu My
BO3aHaTaa Typaamrald ¢asaaap coHu kynaitnd Oopany:
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Hevak, OUp KOMMOHEHTAU CUcTeMana OMP BAKTHUHT y3uia
3Hr Kynu 6unan 3 ¢asa myso3aHartaa 6Vauiny MyMkuH. MKku
KoMNoHeHTAH cucTemana (VIl.12)ra myBoduk 6y kuitmaT 4 ra
TEHT.

[erepores cucremanap ukku cuHdra 6yaumnaniu: KOMmMo-
HEHTNAp COHM OVHIua — OUP-HKKHU Ba XOKA30 KOMIOHEHTAHU
CHCTEMAaJIap Ba IPKHHIMK Aapaxaniapu coHu Oyinua C=0
ovaraHaa Honb BapuaHtau, C=1 na 6up (€KUM MOHO) BapNAHT-
au, C=2 pa (6M) BapMaHTIM CHUCTEMA Ba X0Ka3o.

CYBHUHI XONAT ANATPAMMACH

Cucrema XxonaTMHHHTI Ba YHAard ¢a3aiap MyBO3aHATHHH
TalLUKH 1HAPOUT OUaH €KU YHUHT TapKNOHU 611aH GOFAaHTraH-
JUTHHM TaCBUPAANAMraH AuarpaMMa cucmeMarure xoaram dua-
epammacu nennnanu. CyBHuMHr xosnat amarpammacu VIIL -
pacMaa KypcaTHJraH.

by anarpammana OC Oyrnanuin un3nrd 6¥a1n0 KaiHaw
TeMnepaTypacMHMHT 60ocHmM Ounan yarapumnun, OB cyloxna-
HUW (My3s1aw) YH3UFY OYAIKMO My3nalu TeMnepaTypaCHHUHT
Oocum Ounan y3rapuiHu, OA cybamiartiaaHuil YH3UFU
Oynub cybauMmatnaHuul TeMIepaTypaCUHHHT 60CUM OWaH
v3rapvilnHu Tacsipnaiian. Krnaysuyc-Kiaineipon ternama-
cura (111.94) myBoduk:

dT _T(h-h)
dP AH

dT//dP yruu Ttemne-
pPaTYpPacHHHMHI GOCHM
Ounan yarapywn V,—
V., aiitmpmacn O6unax
Gearnnanaan. V,, V, —
IOKOPH Ba NacTKH TEM-
nepaTtypara MaHcyO
XOJIAT/IAPHHUHT COJIMLL -
THPMA XAKMIAp TYPHU-
ra Mancyd. CyB yuyH
OyFAaBULLE BA CyOIH-
MaTIAHHIII KAPAEHUAA
Vv >V. , V. >V

6yvF CYRW, Gyr Kar?

e

JeMaK “% >0. buu

VIil. 1-pacs. ¥Ypraua Gocnmaarn cysnr  OOCHM OILMILK Ginan
XOaT AHATPANMMACH. KaitHalil Ba cybnuma-
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uus Temneparypanapu owain. P—-T — auarpammacuna OA,
OC — yu3MKnapu YHr TOMOHra OfraH. AKCHHua Vi Ve

6ynraHnaH ‘g— < 0 6ynaau Ba 6ocuM ournuIu 6u1aH CyloKIa-

HHULI TeMnepatypacu nacasau. lllyHra kypa, OB 3rpucu uanra
orraH. JluarpammanuHr COB coxacu cys, BOA coxacu My3 Ba
AOC coxacu 6yr coxacuHu ndonanad, CyBHM TErMUUIM arpe-
rat xonataa 6apkapop mMasxya 6yauiwu wiapoutuaup. Ol 4yu-
3MK yTa COBUTHJAraH CyBra MaHcy® Oyaub, CyBHMHI MeTacTa-
6un (Kapopcu3) MaBXyaIHK X0NaTuHu udonanaitau. Xap Kait-
CH coxa, MacanaH, | — Hykra OuMTTa paszanaH mbopar Ba ¢a-
3anap Kkomaacura MyBodpuk C=2 ra teHr. SIpHu Oy coxa HuH-
Ja, MawiIyM Yerapana 6Mp BaKraa reMmneparypa oumnaH 60CHM-
HM MYCTAaKWI y3rapTupraHaa ¢a3anap CoHM ¥3rapMaiau. 2 —
HYKTana MKKH ¢a3a — cyB OunaH Oyr MyBo3aHaTaa Typuﬁnu
wiyHra kypa C=1 ra teHr, ibH4 ¢azanap COHHHH y3rapTup-
MaclaH wpuﬁ ¢daxar 6u'rra nMapaMeTpHH (Temnepawpa €KH
6ocuMHM) y3rapTupyuul MyMKHH. MacanaH, P — OoCHM y3rap-
THpWIrasaa teMneparypa Knaysuyc — Kﬂaneﬁpou TEeHI/1a-
Macura MyBOHK paBHLLaa OOFNAHIaH XoJaa ysrapagd. Arap
MYCTaKW1 paBHILAA OHMp BaKTHHHT ¥3Ma XaM TEMINEPaATypa,
xaM 60cuM ¥y3rapTHpuiaca, ¢paszanap COHHM Y3rapaau: € CyloK-
JIKK, € Oyr #yxonub, 6MTTa hasa Konaau.

0 — nykma ywrama nyxkma de6 amasadu. by HyKrana yura
¢a3a MyBo3aHaTAa Typaau, AeMak C=0, sbHH CHCTEMA HOJIb
BapHaHTAHU. By HyKra dakar MawiyMm 1apouTaa MaBXxys 6Yna
onanu: P=4,579 MM cuMo00 YyCTYHHra TeHr OynraHuaa Ba
T=273,169. Jdemak, 0 HyKrana KaHaaiaup 64p napaMerp y3rap-
ca, da3anap cCoHM
yarapaau. MacanaH,
y3rapmac 6ocumna M
CHCTEeMA UCHTHITaH-
na (OB wuwu3surn
6¥#nab) My 3puit
Gouinaiau Ba xamMma
MY3 3puHb6 TaMOM
6ynryHya temnepa-
TYpa, 60CHM V3rap-
Ma¥aH, HaTHXana ‘ L
cys Ba 6yr ¢asacu 270 40 260 273 280 %00 77K
KOJlalu, S’TbHH CHC-
TeMa OM BapHaHTIH
6y¥nanu. Arap cCHcTe-
Ma coBuTHJca (OA

VIiIl.2-pacu. 1OXopH 60CHMAArH CYBHHHI
XONaT JHarpaMMacH.
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yH3uru) OyfF ¢aszacu HyKonnd cys-my3 ¢asanapu KoaaaM.
AKCHHYA TYPFYH TeMneparypama 6ocum owmnpuinca (O —
yu3nurH) Oyr pasza Hykonnb6 Mys-cys ¢azacu Konaam, 6ocum
KamManTupuiaca My3 nykoand (OI' unu3urn), cyB-0yr ¢pazacu
Konaau. CyBHHHr yynama Hykracura (O — Hykracu) TYFpu
KearaH temneparypa 1954 itunaa Xankapo yn4yoB Ba OFMp-
JIMKHH 6enrnnoByun Tauwikunot 6own [IneHymn Kapopu 6unan
abcomot Honb 7,=273,16° ne6 Kabyn kunnnrax. VII1.2- pacmaa-
IOKOPH GocHMaa CYBHHUHT X0J1aT 1HarpaMMacH TaCBUPJAHTaH:

CYB 8 XHUn My3 Xocun Kunaau. by nnarpammanaH kKypuHmuo
TypHbanKH, MyBOo3aHaTaa TypraH ¢azanap COHHM yyTajaH Olli-
Manau, abHM daszanap KoMaacu y3 KyYMHM cakKnab konan.
[Lynpait xuan6, ¢azanap KomMaacu MabivM LIAPOHUTAA HEYTA
¢aza MyBo3aHaTAa TYpHULIMHHU KYpPCATCa XaM Y/JApPHMUHI KaH-
namn daszanuruHuM aiTnb depmanam.

QASANAPHUHI MOHOTPON BA 3HAHTHMOTPON Y3rAPULLN

babsu KatTHK Moaaanap OMp Heuta Kpucrauul wakaaa (no-
aumopd Moaudukaumsiaa) yypanau. MacanaH, ONTHHIYTYpPT
pOMOHK Ba MOHOKJIIMHMK 1UaKAaa, Gocdop OK Ba KU3WA LLIAK/AA
MaBXyd. MabjlyM KpHCTa/Ul LUK TAlUKY LIAPOUT, MacasaH,
Temneparypa v3rapraHaa 6owKa KpucTatl Wakiara YTHILK Ba
AacT/iabkM 1UApOUTra KaWTWiraHaa siHa OAAMHTH KPHUCTAIN
wakaura YTHH MyMKuH. PasanapHHUHT 6up -6vpura GyHﬂaﬁ
YTHILIA DHAHTHOTPON (MKKH TOMOH/IaMa) y3rapuill AEHHIaNM.
ban3zaH nonumopd yirapuiiaa Mojaa Metactabui 1aknjgaH
OolKa TypFyH WIAKAra y3-Y3uua yTagM, JIeKHH aKC TOMOHTa
yrmaiinn. PasaiapHuHr 6y xuaaa yrapuiuu MOHoTpon (Gup
TOMOHJIaMa) y3rapuut aciunaan. VIIL.3- pacmaa Oy xun yruu-
NAPHUHT WApTH cxeMa Tap3uaa kypcaruaral. VIII. 3a- pacmaa
AA YH3HFKU 0. — KpHCTAL WAKIHWHI, BB aca 8 — kpuctann
iwaknHuHr, CC — cyoKaHK 6yFu OOCUMMUHHMHT TeMnepaTvpa
y3rapuiun OunaH y3rapuiwiniu TacBupnaiian. 7 — Temiepa-
Typala o Ba § — WMaAKJIAAPHUHT OYF 6ocmmapu TEHTJaaau,
AeMak 7T — YTl (3bHH OMP wWaKIdaH MKKHHYM UWaKira
yTHiu) Temueparypacu, 7 teMiiepatypaia o— IUAKJIHUHT, 1
TeMnepartypaaa p WAKTHHHT OyF BOCHUMU CYIOKAUK OYFI 60-
cHMH OunaH tenrnamaan. lemak, 7T, — teMmnepartypa, o —
WAKAHKHT, T, 3ca B — WwakiuHr CyIOK,TIdHHllI (KOTHILL) TCM-
neparvpacunnp Pacmaan KypHHHO TypudAKKH, CyIOKIaHHL
TEMAOepaTypaiap VTl TEMICpaTypacH1aH IOKOpHAA XOii-
Aawann: (T, T)> T) byHaall xonna 3HaAHTHOTPON altnaHuLl

coaup 6ynaau. HYKTEUIH (YHKTHDP) 3IrpH UYU3HKIAp OeKapop
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VIi.3-pacm. BHp KOMNOHCHTAK cHcTeMmanapiaa dasatapHuHr
IHAHTHOTPON (a) Ba MOHOTpOn (6) xonataapra YTHUIN.
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mveTactabun xonatra MaHcy6 6ynuo6, MYk xonarnapaup (MHU-
Mbiit). 7 — T TeMneparypanap opaiuruaa o MoaMpHKaums-
HUHT 6yr 6OCHMH B MoandukaunmsHukura HUcOaTaH Kam,
aeMak 6y opanmkaa o Mmoandukauus f MmonmpuKaumsara HUC-
GaTaH 6apKapop11Hp T —T opanvruaa f§ moandpukaumnsa Typ-
FYHPOK. 7, naH mKopuna cy}oK ¢da3sa (bc’ qusum) 6apkapop-
POKAMP. 'Ii\emneparypduu T, — 10KOPHPOK KYyTapraHaa o wak
B waknara yranu; akCMHuYa, Temneparypa T, naH nacamupwl-
raHaa 3 WakJs o LIakara yTaau. Temneparypa T IOKOpHra Kyra-
puica B wakn cylokKIaHaauM. AKCHMHuYA 'remnepawpa T, maH
naca#THpuiCa CYIOKIMK B wakira yranu Ba sHa 7 naH na-
caittupwiranaa 3 waxn o wakiara yraay. [lynaan kuianb, yruiu
HKKH TOMOHJIAMAIHD.

VIHI1.3- pacm, 6 ma (T, T)<T SbHU o Ba [ LLAKJUIAPHUHT
CYIOK/IaHHIL Temnepawpacu yrmu TeMIiepaTypacuaaH nacriaa
XoiuiawraH. by XOJ11a MOHOTpOI yTHLL conup 6Vnaam. Arap o lWak1
Kuaaupa 6opwica, yrvw 7 temneparypara 60pmacnau T, Tem-
nepaTypana CyloKJ/aHaau, THHH O 1WAk B waxnara aiUiaHMaitau.
JlexnH Kapopcu3  Mmoandukauus oo MOTMPUKALMATA AIaHUILH
MYMKHH. o Moandukauusa 7. — 7 uerapacuaa KApOPTHAHP.

OaTUHIyrypr _)HaHTHOTDOII ymmra Mucoa 6yna onany. VIil.4-
pacMaa OATUHIYTYPTHHHI X0/1aT AHArpaMMacHu KeJTHPWIFaH.

AA” — pombuk (S,), BB” — moHoknuuunk —S§,, CC’ cyiox
(S.) onTHHryrypT Oyr 60CMMHHUHT TeMmnepaTypa 61an y3ra-
pUIIMHY Udonanaian. a — yTvilu, 6 — poMOHK, 8 — MOHO-
KJHHHUK OATUHIYTYPTHHUHT CYIOKIAHHIU HyKTanapu. aD — pom-
OMK, CYIOK/JIaHKUI TeMnepaTtypanapuHiu al) — yTyll TeMnepa-
TYpaCHMHHUHI O0CHUM V3rapuium OMNaH Y3rapMunHU KypcaTalu.
Arap S nu T (368,5°K) — naH 1o0Kkopuraya Kusaupuica S,

— ra yraam. T — HMKKaJa Wak1 MyBo3aHataa Typaau. 7 —T,
yerapacmia S — WaKkaK S — waxkiara HucbaraH 6apKapop
oynuob, Oy qerapana S, HUAT Oyr 6ocumu § Oyr GocuMmura
KaparaHga nacr. S, ana Kusaupuiaca T (393 K) na siHa cy-
IOK/1aHaau. Arap cyro:qommiryrypT (S)coeynmca 0acéH 3TII-
raH XapaéHHUHI TeCKapucu bopanm.

T, (393°K) na cyoK oATHHIyrypT S, ra anaHaau, S, co-
Bym.rxca T, (395,5°K) na S, wakn S, ra ainaHaam. UJyHnan
KHAKG, S, —;S Ba S, =S afmaHKULIN MYMKMHH.

OnmuryrypT Typrra azaga Oynuum MyMKHH: §, S, S,
S, PacMa xap KaicH ONTHHIYIYPT XOIaTAIapPUHHHT apKapop
coxanapu S S S5, Kypcam.nran a — HyKTala cHcTeMa
HOJIb Bapuanmu ytn'a cba3a , 3, S, MyBo3aHatAa TypnOaH.
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ViIl.4-pacm. OATHHIYTYPTHHHIE XONaT JHarpaMMacH.
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ViIi.5-pacs. BeH30PCHOIHHHT X0NaT AHArpaMMacH..
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8 — HYKTa/la CHCTeMa HOJb BapHaHTIK yyTa paza — S, S, S,
MYBO3aHaTaa MaBXyA. 60 nykrana S, S, S, ¢asanap MYyBO3a-
HaTaa. 6 — HyKTana Sp ¥Ta COBUTHATAH S S yTa K,H311prl-
raH S (60 4yn3uFH), yTa COBUTHITAH S, (6B tmanm) Ba S

S, MYBO3aHaTaa, 6 HYKTala yuTa MeTacTabmi (K,apopcmg d)a-
3a.nap MyBo3aHataa 6ynaan. Hyxkraam (nymcmp) YH3UKIAp
MetacTabun MyBo3aHarra mMaHcy6. 130 MIla exu (1288 art-
Moctepa) Ba 424°K (151°C) — naH, oKkopuaa poMOHK oOn-
THHTYTYpPT KHU3AWPHITaHAA, MOHOKJIMHHK OJTHHIYrypTra
YTMAaCAaH CYIOK/IMKKA al1aHaau, SbHH Oy 60CUMIAH 10KOpH-
1a MOHOTpON aMnaHHUI 103 Oepanu.

Mosotpon a#nanuuira 6ensogperon [(C;H,)JCO mucon
oyna onanu. VII1.5- pacmaa 6€H30(beHOHHHHr XONaT Auarpam-
MacH Keatupuarad. Pacmaa 1- yu3uk Ba 2- yu3ukK o, f Mmoau-
dukauusinapy, C yn3uk cyok 6et3odpeHHOH 6yF 6ocumnapu-
HHUHT TEMNEPATYpa y3rapyuiluy OMjaH y3rapMuiM KypCaTHiraH.

CyokJIaHull TeMrepaTypacuraya pf wakaHuHr 6yr 6ocu-
MH 0t HUHT 6yF 00CMMHAAH NacTaa, AeMaK, XaMMa TeMIieparty-

B wakn o ra HUcbaTaH KapopaH Ba ¥3-y3ura o—f ra
yranu. Jlekus f—o ra yrMaiau. B—-a ra aMmanaa YTHLLIMHH OLLH-
PHLI MYMKMH.

298°K na cyoKjIaHagMraH o — HAKJIH JOMMO KapOpCH3,
Ba ¥3-y3uua 32°K na cywoxjaHaauras § — wakira ailaHHLIH
MYMKHH.

B — maxkn KM3nUpUiaraHaa, yruiul Temmneparypacura (0 —
HYKTa) 6opMacaaH CYIOK/J1aHaIH, AbHU 00 — LIAK/Ira yTManau.
Arap cyok xonar coputwiaca AT (321°K) na f — makira
yrany. /leMak, a—A MyMKHH A—a YTMaiaM. o B H1 KyHAWaari-
ya yTkasuit MyMKHH. CyloK 6eH3ogeHoH T, TeMnepaTtyparaya
yTa copuTHaraHaa (£ — Hykra P, GOCHM) CYIOKJIMKAAH O —
MoaundHKalLMa KpUCTAUIapH axcpana Goutafian. A — HyKTa
(P, 60cum) aHana copuTHaranaa § moandukaumsra yraau (B
— Hylcra P, 6yr 6ocum).

UKK KOMMNMOHEHTNW CUCTEMANAP

UKKU KOMNOHEHTIUN CUCTEMAJIAPHA NPAOKUK YCYNQA
TACBAPNALL

CHcrema HKKKH KOMITIOHEHTAH 6¥nca, da3zanap KoMnacura
MyBodHK C—P=4 6¥nanun. Arap ®=1 6yi1ca C=3 6ynanu. [e-
MaK_ 3PKHHAHK NapaXalapH COHH 3HI KynH 6Mnan 3 ra TeHr
OyaumKn MyMKHH. JleMak, HKKH KOMIIOHEHT/IH CHCTEMalap-
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HHUHT XO/NaT Auai- T p
paMMaCHHHN TACBHP-
nawl yuyyH yd YKIH
KOOpPANHATA KepaK, P=const t=const
NeKuH 6y aHya Ho- !
Kynai. Arap cucre-
Ma KOHAEHCATNaH-
raH (CYIOKJMK, KaT-
THUK) Oyaca Oy cuc-
TeMara 60CcHuM xyaa
XaM KaM TabCHP KH-

naau: rasnapra 6o- - ___ ~ -
CHUMHHMHI TabCUPH Ny=1 Na=1 Ni=1 Na=7

karra. llyura kypa, AMN,=0 N,=0 N,=0 N,=0
KOHIAEHCATNAaHraH
cUucTemanapna 6o- VII.6-pacm. KKK KOMNOHEHTAH
CHMHH TYpPFYH €0 CHCTCMATAPHHHT X01aT AMarpaMmacH.
¢dapa3 KUAK MyM-
KMH. bab3aH cMCTeMaHMHT ¥3rapMlUK TYPFYH TeMMepaTypa-
la Ky3atnunaau. bocuM €xu TeMmneparypa TYPFyH OVica,
¢aszanap kouaacu (C+P)=K+1| KypuHuura xkupaau Ba ap-
KUHJIKK Aapaxanapu COHM SHT KYNnH 6naaH 2 ra tenr 6yna-
OW. HaTHXada CMCTEMAaHWHI XOJaT AMarpaMMacHHH HUKKH
YKJIH KOOpAHHAaTaga TtacBupfiali MyMKHH OYnub xonaaw.
VIII, 6- pacmaa kypcaTunraH ayarpaMma KyJIaHWIaAH.
Opi.:natanap ykura T éxu P, abcumccanap ykKura apa-
JlatIMaH inir Tapkuou Kyunaau. KynuHvya Tapkud Monb HHUC-
O0ataa udonanananu. (IlpoueHT KoHUeHTpauusaaH xam ¢oii-
JajlaHuI MYMKHH.) TapknO YKHHUHI MKKM YeKKacHaa To3a
monna (N =1, N,=l) 6ynanmu, GyHaa yanaaH yurra GopraH
capy OMPHHYH KOMNOHEHTHHHI KOHUEHTpaLMICH KaMaituo,
HKKMH4Y# KOMITOHEHTHUHI KOHUEHTpauMscu Kynanubd dopa-
OH.

CYIOK/IMK BUNAH BYF ®A3A MYBO3AHATHU.
BUP-BUPUOA HEKCU3 IPYBYU CYIOK MOAANANAP
APANALIMACH

NKKH KOMNOHEHTNAN CUCTEMANAPAA CYIOK/IUK BA BYF
DA3ANAP TAPKUBMU

Arap HKKana KOMNOHEHT XaM yudyBuyaH Oynca, abHH TO3a
X0n4a ynapHuUHr 6yr 6ocumnapm kKatra 6ynca (OyHaait cucre-
Mara 0ab3aH yyyBuyaH CYIOKJHKIAP apajdlliMacH AeHunann),
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OyF azana xamM MKKasaa KOMIMOHEHT MaBXyA OVnaau. YMyaan
alTraHaa, MyBo3aHaTaa TypraH CYIOKJ/IMK Ba Oyr da3aiapHUHT
TapKUOU Oup xun 6¥nmaiian, nekuH OyF pazaHUHT TapKUOH
CyIOK da3zaHHHI TapKubHra Ba KOMNOHEHTJIAPHHHI YYYBYaH-
Jaurura OoFIuK.

byr ¢a3a Tapknbu 61naH cyroknuk dhaza Tapkudu Ba 3pMT-
MaHMHTI YMYMMUH D0oCHMMHU opacuaaru 6ornanpru xakuaa . I1.
KoHoBanoB TOMOHMAAH MKKHTA KOHYH Kauld 3THATraH.

KOHOBANOBHMHI OUPHHYH KOHYHH:

a) OMpoOp KOMITOHEHTHUHI HUCOUMN MHUKAOPH CYIOK (a3a-
Aa ouwiMpuiaca, Oyr ¢aszana yHHHI MUKIOPH OpPTaau;

6) spyT™Mara KyuuaraHaa 3puTMaHHKr yMyMuh 6yr 60-
CUMHHH OUWIKPYBYH €KM 3PUTMAHHMHT KAHHAIU TeMniepaTy-
PAaCHHHU NACanTHPYBYM KOMNOHEHT OyF ¢a3zana HucbaTaH
Kyn 6ynaan. Macanax, MabiyM HKMcOaTaa CyB-CnUpT apa-
AawmMacu, y3 OyrFu OuMnaH MyBoO3aHaTaa OVIACHMH. Mabaym
TeMnepartypaila CNHPTHUHT OYF 6OCMMU CYBHHHT OyF 60-
cuMuaaH kyn (Macanau: 298°K na Py,0 =23,76, P =58

COHPT

MM CUMO0 ycTynH). deMak, cnupTt cyBra HucbaraH Kynpok,
yyyBuaH. Arap Oy apanawiMara cyB KYLUMWJCa, 3pUTMa-
HUHI yMyMuin OyrF 6ocuMH nacasaau, akKCHMH4YA CIHUPT
Kywinaca owaau. demak, 6yr ¢pa3zaga CNUPTHUHT MHKIAOPH
HucOaTaH kyn Oynanu, cyiok apanawimana 50% cys-cnupr
Ooynca, Oyr ¢dazaga CnUpTHHUHI MHUKIOpH 50% maH Kkyn
oynanm.

Cylokauk-0yr ¢pasanap Tapkubmu ypracuaarv OOFnaHMI-
HUHT MUKIOpHUH udonacH Kyiuaaruya: A sa B KoMnoHeHT-
napRUHr 6yr ¢pasagaru monb KucmMu N/, Ny, Monnap coum

n, ng CylOKAMKaaru monb KucmMu N, N,, KkoMnoHeHTnap-

HMHT To3a xonaaru 6yF 6ocumu P, P, yNapHHHT 3pUTMa-

narv OyF bocumu P P, 3puTMANApHHHT YMYMHIt OYF GocH-
mn P 6¥aca, 1anbToH KOHYHHUTAa MYBOPMK i — KOMNOHEHT

YUYH:

i P . ;
_EHT=E-PT’ R=~£}T’£P‘=N’P
B3
N, =1 Y
i =5 (VIIL.12)
JdemMak:
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No=fa. N2 T8 (VI11.13)

P P
Paynb KOHyHHMra Kypa:
P,=N,P];, P,=NyP, (VIIL.14)
(VIIL.13) Ba (VII1.14) TeHrnamanapaaH
Ny =Rafi, N, - Mali
Ba
P=TAP; P=J2P (VIIL15)

Payinb KOHYHMra MyBOPHMK IPUTMAHHUHI YMYMHH OOCHMH

(VI1.26)
P = Pg + N (P, - Py)

Hemak, 6y Ba (VII.15) TeHrnamanaH:

Ny po

n, Pa=Fs+ Nu(Fi-Fy)  (VIILi6)

OyHaaH:

(#-)-4(%-1)

[wl;_l) _ %(ng_l)’ (VIIL17)

Arap P}=p} 6ynca, N, =N Ba N, = N; 6ynanm, ae-

MaK, KOMMOHEHT/JIapDHHHI Y4YyBYaHNHIH¥ OUp xua 63ica, ¢da-
3aJIapHUHT TapknOH xaMm oup xun 6ynanu. Temneparypa ¥3ra-

pHwy 6unaH P2 P nap Typnuya y3rapanu Ba nemak, ¢asa-

nap Tapkubu xam y3rapann.

Knaysuyc — Knane#pon (111.98) teHrnamacura myBo-
buK Temneparypa y3rapMun 6nnaH 6yr 60CHMHHHHT y3ra-
PHILK Monsp OyFnauniu nccukanurnra 6ornuk. Lllyura kxiypa,
TeMnepatypa y3rapuiun 6unan 6yr ¢a3za TapkHOHHHHT ¥3ra-
PHIUH KOMMOHEHTNAPHHHT MOAAP OYFIaHHW HCCHKAHKIADH
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opacuHaary Hucbarra 6ornuk 6yauwiu kepak. (111.99) renr-
Aamara MyBoQHMK SLIMPHH OYFIaHHLI UCCHKJMIU KEeHHHYA-
KK KaTTa 6yaca, 6y moanaHWHr O0yr O0OCMMHUHHK TeMnepary-
pa OUaaH Y3rapyily XaM IHYHYa KECKHHpPOK Oynanu. Temne-
patypa y3rapuiuu OunaH ¢asanap TapKHOMHHWHI y3rapuuiu
M. C. BpeBcKHit KOHYHMAA Y3 aKCHHH TONTraH. Bpeeckuiinunz
Oupunvu KonyrHu — TEMOCpaTypa KyTapuiraHaa napuuan
MOJSIp OYFIAHHIL HCCHKJIUTH KAaTTa OYNIraH KOMAOHEHTHHHT
HHCOMI MUKIOpH OVF ¢azana owann (aMaMii Makcapiap
Y4YVH, ABbHU KaTTa aHUKJIMK Tanad KUJAMHMaraH xoJjnapaa
napuvan Moasap OyFAaHHMII MCCHKJMIK YPHHUTra TO33 MOAAa-
JAPHHHT MOAAp OyFAIaHNLW HCCUKAUKAApHAAH PonaanaHuIL
MYMKHH).

CYIOK APAJTALLLMANAPHUHI XONAT AUAFPAMMACH

bup-6upuaa yekcn3 3pyBuYH MKKHU CYIOKJIUK TYPJAH HMC-
Oataa apanawiTUpuarad OYJICHMH, SBHU Xap XHA KOHLCHTpa-
UMAU CYIOK 3PHTMANAp XOCHJA KMJIMHraH oyacuH. byHnai
apanaliMa MCUTWIFaHAa YyJap Xxap XHJ TeMnepatypaja Kau-
Hab cylok Ba Oyr ¢pazanap Typiu tapkuobra 3ra 6ynaau, sbHU
MyaHssH KaiHall TeMnepaTypacura UKKHM XU Tapkub TYFpu
KejJaau — CYHKIHUK Tapkubu Ba Oyr tapknbu. lllyHra kxiypa,
X0NaT auarpaMmacuiaa OMpH CYIOKJIMK Tapkubura xypa, UK-
KHHYHCH OYF Tapkubura Kypa MKKU 3rpH YM3HK oJinHanu. Pean
apuT™Manap Paynb KOHYHHAAH 4eTra YMKKAHJIUru cababnu
YMYMaH TapkHO 6unaH Oyr 60cuM opacuaaru 60F1aHnL TYFPU
YU3UK KOHYHUFA MYBOHK y3rapMaiau Ba AnarpamMmazna srpm
un3nk xocui 6ynanu. VIIL.7- pacmaa y3apo 4eKcH3 apanauiyBuu
CYIOKJIMKJIapAaH XoCHua 6YnraH Typ/iM TUNAAry CyiokK apasiall-
MaapHUHT X0NaT AHarpaMMaiapmu KeATUpUIral. by anarpam-
Manapaa KoopauHara yKnapura temnepartypa (7), €éku OyF
6ocumu (P) Ba Tapkub KuitMaTnapu KyMHIraH.

I mun ouazpammanap. T — Tapxnb anarpammana IOKOpH-
nary 3rpd 4yu3nkK O6yrra MaHcyb, YyHKH y KaiHall TeMne-
patypacu OusaH 6yr ¢pasa tapkubu opacunaru OOFJaHHU LI -
HYU udoaananam, nacTtku 4YU3uK cyokK ¢aszara MaHcCyO,
YYHKW Yy KaliHall temnepatypacu 6unan cywk ¢a3a rap-
KUubH opacuaary 60F1aHUUIHY ake 3TTHpanu. LllyHra kypa,
IOKOPHUAATrU 3rpy YU3HK — OYF 3rpH UM3UFHU, NMACTKH 3rpH
YU3UK — CYIOKJAHUK 3TPHU YHU3UFH achunanmn. byr asrpucunan
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VI 7 pacy Bup-6MpHad HCKCH3 3PYBUYH CYIOKIHKIAPHHHT X0AaT
.. J1arpaMMacH.
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IKOpUuaaru — OyF
COXa, CYIOKJIMUK ITPH-
CHMNaH NacTKUCHAA —
CYIOKJMHUK COXACHHH
TallKHUA Kuaaau. byr
OocMMHKH KaWHall TeM-
nepatypacuMra Teckapu
nponopunoHan 6yara-
HH YYYH «P — Tapkub»
aunarpamma, «I — Tap-
KHO» auarpaMMaHHHT
TeCKapucu b6ynaau.

byr Ba CYIOKJIUK 3T-
PHNIApPUHHHT YpTacH
reTepored coxalaH
ubopar 6ynub, Oyr cy-
KKJUK OHJIaH MyBO3a-
HaTAa TypaaM.

Ourypatus HyKra Aeb, nMuarpaMmaa CACTEMaHMHI napa-
MeTpJapyUHU Ba YHHUHI XOJaTH Ba MaBXyH OyaulU 1HApTHHH
TACBUpJIaral HyKrara aunTuiaam.

bupnamiTHpyBuy TYFpH YM3UK CHCTEMAaHMUHT Ba Oy cucre-
MaHHU TAWIKUA KWAraH ¢asanapHUHr GHUrypatuB HyKTalapHu
OunaH Oup TYFpU 4YM3UKAA Typanu (buparawmupysuu myrpu
yu3zux Koudacu). V111.8- pacmaa «a» HyKra, «6» HyKTa Oy cHC-
TeMaHH TAlUKHWJI KWIraH CyloKAuK Ba 6yr ¢a3zaHUHT durypa-
TUB HYKTacH. bynap OMp uu3nKna «aob» —xoinauraH. lere-
poreH coxa uumaaru GuryparuB HyKTanapaa CyioK Ba OyF
dazana 6yaraH MoanaNapHUHI MHUKAOPH MOJAP KHUCMJApH
(apHH a3anapHUHT TApKKUOK) pryar KOMAacu acoCcHaa aHHK-
JlaHanu.

Puyar xonnacu. VIII.8- pacmaa kypcatuaranmek X, —
Tapkubayu 3pUTMA TeMpOepaTyparaya MCUTHAraHaa ¢ury-
patuB HyKTa 0 na Oup KHMCM CYIOKIMK OyFra anasaau.
CyloKauK Ba 6yF ¢da3anapHUHr TApKUOMHHM aHHKAAL YYYH
0 HyKranad Tapkud yKMra napaijaen pasviuiaa OyfF Ba cy-
IOKJIMK 3rpUcHra Yu3HK YTKasunanu. CyloKauk 3rpuMcH yu-
paliraH @ — HYKTara TYFPU KeAaraH Tapknd — CYIOKJIHK
TapkuOuHK (Xa), 6yF 3rpucu OMnaH yuypawiraH HyKrara
TYFPU KenaraH tapkud 3ca OyrF TapkMbuHu (X6) kypcarta-
AU, 0a YM3UFH CYIOKJHK €NKacH, 00 UA3UFK 3ca DyF enka-
cH aennunaamn. Temneparypa KYTapHIraH CapM CYIOKJAHKHHHT
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MUKIOPM KamMasian, OYyFHMHT MHUKIOpH Kynasaau. Eaxkanap
Y3YHJIUTHHHUHT Y3rapuiuHu 3ca akCMHYa Oynaau. Arap m, —
CYIOKJIUKHHHI, m, — OYFHUHI MHUKAOpH O¥nca puuar
KOHAacura MyBogmk:

m.-0a =mzgO6
Ba
m 5
=g (VIIL18)

JdeMmak, enkanapuu rpadpuknan yavad yjsapHUHr HUCOAaTHHH
onub, daszanapHHHr HUCOUH MUKIAOPHHU OMINMIL MYMKMHH.
Arap OJMIMHTH ONMHIAH IPUTMAHMHT MMKAOPH m=m_tm,
MabiayM Oynca, m_, m, NapHUHT abCONIOT MUKAOPHHH XHCO6-
J1all MYMKHH.

I, IlltTun nnarpammanap. bawv3n cucremanapna «T
— TapkuO» anarpamMmacuaa Oyr 3rpucM MaKCHUMYM €KH MH-
HUMYyMAAH yTanu. KOHOBaNOBHHHI HKKHHYM KOHYHMIa My-
BoHK OYF 3rpucuaarv 3kcTpeMan (MakCUMyM, MUHHUMYM)
HYKTasapiaa CYK/JAKWK Ba O0yr ¢a3a 6up xua tapknbaa 6yna-
aun. bynaay apuTManap azeoTpon apanawimManap (apMrTmanap)
aerunaam. babr3u cucremMana MabayMm 6up Hucbarna Kymun-
radHaa O6yF Ba CYioKIMK dasaiapHUHT TapKHOu 6up xnn 6¥na-
ItH. - _'

TemnepaTypa V3rapuiuu 611aN a3eoTpoI apanaliMaHHHT
TapKubu BpeBCKHITHUHT 2-KOHYHUTAa MYBODHK Y3rapaau: 6yr
3epucuda Makcumys 6y.12an cucmemanapda, mesmnepamypa op-
muwu 6buian azeompon mapkubuda napuuan OYFAQHuUNL UCCUK -
aueu kamma 0y.12aH KOMROHEHMHUHS HuUCOuU MuKdopu owaou.
byr arpucuaa MuHuMyM O¥araH cucremManapaa akcuH4a 6viaa-
Y.

byr arpucuaa MakcHMym Oepanmrai cHcTeMasapra Mu-
coanap; CyB-3THJA CHUPTH, ITHA CnMpT-0€H304, yraepon
(IV)- cynbpya-anetoH, Oyr arpucuaa MUHUMYM Oepanu-
raH cMcTeManap; CYB-HUTpPaT KHCNOTA, CYB-BOROPON XJO-
pPUA, BOAOPOA XNOpHA-METHU.l 3pup. MacanaH, CyB-3THA
cnupT cucteMacu 4,4% cyB — 95,6% cliMpT (OFUPAHK XHU-
XaTHMNAH) TapkHOJH a3eorTpon XOCHA KHWJIdaH. A3eoTpon
apajawimMaiap, VIApHUHI KaliHail TeMnepaTtypacu Ba Tap-
K10t MabvaymMoTHOMANapaa oepuaran 6Vianm.
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CYIOK APANALUMAJIAPHU XANOALY

CyloK y4yBYaH apanaiiManapaaru KOMNOHeHTAap Xaiaaill
Ayau 6unan Oup-OMpunan axpatunaau. by ycyn 6unaH to3a
CYIOK/IMK €KH MABJIYM TapKUOaaryu apanamiManapHm axpa'mﬁ
ONMLU CaHOAaTAaa, aﬁHcha He(brb-xume CaHOATKIA KEHr Kyina-
HHNAIHM. leapHH Xxanaaw ymMmyMui 6yr 6ocuMm 6unaH Tapku6b
opacuaary 60F1aHuLIra acocnadraH. KoMnoxneHTIapHUHT yuyB-
yaHaHuru (6yr 6ocumu) opacuaaru dapk KaH4ya karra 6yica,
yJlapHH aXpaTHLUI HIyH4Ya ocoH Oynaau. by axpanuu xo3d-
duuneHTH a 6unaH xapakrepaaHaau. (VI1I, 17)ra kypa:

N (1 N®)
N ‘(1-NY)

(VIIL.19)

Onauit xonnapaa @ cucremMa Tapknoura 6oraukK 6yamaiiau

P

_B...
Py (VIIL.20)

Cucremanap KaHaul TeMmmnepatypacd — TapkKu6 xonar
AWarpaMMacHaa yd THN audarpaMma 6epuiuiu okopuaa xain
3TIILAU. Xailaall xapaéHy Oy THN AHarpaMManapHu 6epaau-
raH cCHcTeManapaa Typaunya 6opaasu. Assano I Tun anarpamMma
OepyBUH CHCTEMAJIAPHUHI XAHAAIMUWNHH KYpHO YMKAMMH3;
6yuu VIl, 9-pacm Muconnaa TyuiyHTHpaMH3.

I —

=

VIiil.9-pacm. Onnnst xaknaw. Vi 10-pacm. Bockuwnu xafnali.
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Xanpannuin kepak 6yaran apanawiMaHuHr Tapkubu N
OyacuH. A Moana HucbaraH Kynpok. by apanamiMa ucutunras-
na, T, remneparypana KaiiHan 6ownaiaun, xocun 6yaran 6yr
TapKHGH N, 6yncuH, aemak 6yraa (Konneucama) B sonna
Hi1cOaTaH KynpOK 6yn¢mu KalHau xapaéHu 1aBoMHIa NacT
TemMneparypaaa KahHaiaurand momaa ( B)HUHr HUCOMH MUK-
NIOPH CYIOK apa1alliMaaa KaMasiH, SbHH CYIOK apajalliMaHUHI
TapKUOHM y3nyKCH3 paBullaa y3rapaau, KMHHH KaHHaHaMraH
MOAZAHHHI HHCOMH MHKAOPU CYIOK/IMKiaa opTta Oopaau Ba
CHCTCMAHUHI yMyMHUt OyF 6ocumu Kamast oownanau. Kaii-
HAUI TeMmrneparypacu 6yr 60CHMHIra TeCKapu nponopiiHoHan
OVAraHu yuyH KaiHailu Xapa€HM AaBOMMAA TeMMepaTtypa y3-
AykcH3 opTa 6opaau. CyloKiuK KaliHaraHaa YHUMHF TapKHOH
N,ra TeHr O6yncuH, Oy cylokauk T, na KaWHaWau Ba XOCHN

6ynran Oyr Tapknbu N, 6ynanu. Hemax apanaiiMa MyBaKKart
TeMIepaTypana kauﬂamamm TeMmneparypa opta 6opanu. Cy-
IOKJAHK A Moanara, Oyr (Konaexcar) 3ca B moaanara opra 60o-
paBepaau. TemuepaTtypa OpTraH cap¥ KOHIE€HCATHHUHT TapKH-
OM JacTnabku 3puT™Ma TapKubHura sKiiaawanu. by MuconaaH
KYpHHUO TypuOanKH, apaiamimMa Oup iyaa xaiaanrasaa rosa
KOMITOHEHTra axpaiManau.

ApajaluMaZapHA TO3a KOMIMOHEHTAApra axpaTtuil y4yH
3pUTMaHN PpakuUHOH (60CKHMunK) xanaain kepak. by xun xau-
naw VIHI, 10-pacMmaa cxema tap3una KVpCaTUraH.

Xanpamwu kepak 6ynraH apanauwiMaHvHr tapkubu N,
6yncuu. byHaait apanawma T, na kaiHaitau Ba xocun 6yaraH
Oyr Tapkibu N, O6ynanm. Apzmamma T, Ttemnepartyparaya
KaWHaTHJIraHna cylomumnnr Tapkuou N, OyFHUHT TapKHOH

N, oyncun. T, Ba T, Temnepartypaiap qerapacnna OYFHUHT

ypraya Tapkudu N, 65’!1101111 N, Tapkubnu 6yr coBnTHAKO, Cy-
0K 1aH’ rupunranndn KEHUH T Ba T, ycrapacuaa Kaitta 6yrna-
THAaAW, HaTHuxana N, mpxuﬁnn 6yr xocun O6ynaau. by Oyr
CYIOKJIMKKA a:mamupmmG ssHa 7, Ba T, atpodmna Kaiita-
puaranna N, tapknoan 6yr xocun 6ynzum by 6vFHI cOBUTHO
CVIOKJIMKKA dH)ldHTHpH6 OVFAaTHil KauTapuiaau Ba OyHnaii
QOCKMUJIN XAiHAQLUIl TO3d KOMIIOHEHT/IAp OJIMHIYHYA JaBOM 3T-
Tpuiaaan. I'paukna kypcaruammuua, 6up 60CKMUAAH HK-
KMHYH OOCKHMYra yrraHia CYIOKJAMKIAA A MOAAAHHWHT, OyFna
3ca (KoHaeHcaTaa) B MoanaHWHr HUCOMI MuKaopH KVnainuod
00OpHO, Oopa-60pa KOMNoHeHTAap OHp-O3tpHaan Tyaa axpa-
Jaan. Canoat Muxécuia 6y XapacH peKTHHHKALHOH KOMOH-
KUJ1ApAa aBTOMATHK pasuiuaa oaud 6opmnaan. YHna Oyraa-
HHIU-CYIOKJIAHHL XApAaeHH YIJIVYKCH3 Gopaal.
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H—Ill TUN ABATPAMMANAP XOCWUJ1 KMAYBYU CUCTEMANAP
A3EOTPON APANALLUMANAPHU XAMOALL

VIII, t1-pacmaa Oyr
3TPUCHAL MHHHMYM
HYKTa XOCHWJI KUJTaAMTaH
CUCTEMANIAPHHUHT Xait1a-
JMLUY KYpPCATUATAH.

Arap gactnabku apa-
JAUWIMAHWUHI Tapkuou
3KCTPEMYM HYKTAHHUHT
yan TOMOHMIra TYFpH
kejaca (N)), 6ockuunn
Xanaauw XxapaeéHuaa apa-
JaumiMa A — KOMIOHEHT
Ba a3eOTpPON apanaimuMma
(C) ra axpanaau. Arap
apanaima TapKnou 3Kc-
TPEMYM HYKTAHMHI YHT

TOMOHHAA Oyica (N,),
Viii. 11-pacm. A3eoTpon apanauiMa XoCHA

KMAUIMIaH cHcTeMatapHH GOCKUWIH B-KOMMOHEHT Ba a3coT-
Xanaaw. pon (C)ra axpanaaam.

bocknunu xaitnam xa-
paéHi Gopa-60pa KOHAEHCAT a3eoTpon Tapkubura Terrnalua-
au. MyBo3aHataa Typral CylokKAnK Ba Oyr daszanap Oup xun
Tapkubra sra OyaraHuaaH, a3eoTpon apajlauiMa KalHaraHaa
KOHIOEHCAT CYIOKJAHUK Ounan Oup xun tapkubra ara O6ynanu,
4bHU KaMHall XapaCHWAA a3e0Tpor apajilaluMa TapkHOu yarap-
Maliav; aeMaK IpHUTMAHHHI OyF OOCHMMH y3rapManau, ulyHra
Kypa KaiiHaw TYpPFYH TeMnepatypana oopanu. LLlyHUHr yuyH
a3eO0TpON TYPFYH TeMneparypana KanHaWAWraH CYIOK/IMKJap
(apanawumanap) ned xam atananu.

HlyHnait Kuaub, ascoTpon apanauiMa XOCHJ KHJIYBUH CHC-
TeMaNapHUu xalaaw ycyal 6U1aH TO3a KOMITOHEHTIapra ax-
paTtib 6Vamaiian. Macanan: BUHO CHMPTHHHHT CYBAArH 3PUT-
MACHHH Xaiaaw Hatvxacuaa 4,43% cys Ba 96,57% cnuptnal
ubopaT azeoTpon apanawima Xxocua 6ynaau.

A3eoTpon apajaliManapHu YJAapHUHI TapKHOMH KUCMU-
4, aCOCAH KMMEBHIT ycva OHIAH €KMW KHMEBHHW Xainalu ycy-
NHHKY Ouprankaa Kyanab axparuul MymMkiH. Ly ycyna 6unan
CVB-CNHUPT a3e0TPOn apaialuMacHaaH 1o3a (abConioT) CNUPTHU
aXxXpaTnbd onuil MYMKHH.
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AMANOA BUP-BUPUA IPUMARAUINrAH CYIOKNUKIIAP
APANALLIMANAPUHUHI BYF BOCMMM BA YJIAPHU XAROALU

By xun apanauiManapaa aipuM KOMIMOHEHTIADHHHT 3PUT-
Mafaru napunan 0yr 60CHMH apanawiMa TapkuOura OOFIUK
6ynmMacaaH, To03a KOMINOHEHTAAPHUHT OYF 60CHMHIra TeHr Oyna-
IM, LIYHra Kypa 3pMTMaHHHT yMyMHi 6ocumu P:

P = p: + p};’ (VIL.21)

byHaa: P:, Pl;’ 1032 A Ba B KOMNOHeHT/IapHHHT OYF OOCH-

MH. [leMak, 3puTMaHUHI YMyMHil OyF 60CHMH Xap KAHCU KOM-
NMOHEHTHHHI 6yFu 60cumuaaH KarTa 6ynanu: P, <P>P,. lllyH-
ra Kypa 3pMTMa KOMIIOHEHTJIapra HUcbaraH MacTpok TeMmre-
paTtypana KaiHanan. MacanaH, cys 6unad 6eH3on apanawma-
cu 335°K (62° C nma) xa#naitau, cys 373,2°K (100°C)na, 6en-
- 304 355°K (82°C)na kaitHaitan. ban3u opraHHK SHpUKManap
6exapop 6ynnb, KalfHalu TeMnepaTypacyu SKMHIalUraHaa ax-
panub xeraau. lllyHnait MoaganapHu axparMacmaH xanaail
YYYH yaap cys Oyru 6Mnan OMpraiukaa xailaanaam, cys 6yru
6y Moananap OMIaH HKKH KABaT XOCHJI KWJIAQAH Ba HaTHXana
IOKOpHIa 6aéH 3THAraH cababnapra Kypa apajiailMa nacTpox
TeMneparypana KaiHaian. XainanraH KOHACHCAT TADKHOHHHU
Xu#cob61a6 Tonuut MyMKHH. J1aibTOH KOHYHHIa MyBOdHK;

Py _m. Ea . g

;;%=—,,f. ny =i =4 (VIIL.22)
n, n,-nap A, B moaaanapHuHr Gyraaru Mosiap CoHu, M,
ﬂ,-ynapuuur MOJIEKY/IAP MAaCCacH, g,, 8, YIaDHUHT OFUPJIH-
ru. (VIII, 22) renrnamanaH, arap B — cys 631ca,

I8
3_23:2 - j’gﬁ (VIIL.23)

by TeHri1aMaHUHT 4an TOMOHH OUP OFUPAUK KHCM Moana-
HM Xaiaall yyyH 3apyp 6yiraH CyB MHKIAOPHHH KypcaTaay Ba
6yrrunz capgranuw Ko3pguyuenmu nERUAANH.

XO3MprH BaKIia MOAJAIApHM XaiJall nact TeMneparypa-
Ja BaKyyM OCTHOa XanaalalH.

Brp-Onpuaa 4erapanu apanamysds yYJYYBYaH CYIOKJIHKIAp
cucremacu VIIl.12-pacmaa wiyHpalk cMCTeManapHHMHI XONar
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0 a N, 6 7

Vil 12-pacm. Bup-06sipHaa YCKIMU IPYBYH CYIOKAKKNAPHUHT X0aaT
AMarpaMMacH.

anarpammacu P-Constapa” temneparypa — Ttapkub6” (T —
N)auarpaMmacu TacBHpJIaHTaH.

a — HyKra B MoanaHuHr A — na, 6 — HykTa A HHHr B —
Aa 3pYBUYAHJNTHHH KYPCATAAU. @ 6 2 6 — COXacHUAa HKKH KAT-
naMm A+ B katnamu MaBXyA Ba @ 6 2 6 — YHM3MFH KaBaTJaHUIL
3IrPHUCH. T, T, — temnepatypa 1033 A, B — Moaaanapuunr
KalHaw Te.\mepaTypacu T,81rT,— cyloknuk arpucu. T, ta T,
resT,— T — rereporen coxa 6ym16 CYIOKJIHK Ba OyF (ba:saﬂa-
pH \mmxyn

N, Tapknb6ai cylokaInk (MKKM KaTJaMmAaaH nGopaT) JN
UH3HFU Oyitnua ucutniacuH. 7, TeMnepaTtypana KaitHait 6ow-
naiinu (M, HykTama) @ Hykra cyiowmk X, nykra 6yr ¢asa-
HHHT 'rapku6mm Tacsupnainan. M, HyKTta (7, Temneparypa-
1a) CUCTEMA TeTEepOreH CYIOKJIHK Ba OyF (ba3anaﬂ nbopar, ¢,
CYIOKJIHK, X, OyF TapKHﬁHIlH kypcatanu. M, aa (T, na) CYIOK-
AHKHMHT x,amuacu OyFra anananm.

KATTUK BA CYIOK ®A3ANAP MYBO3AHATH

a) Hsomopgh) 6yamazan xammux mododarap apanawmacu.
CylokIaHru X0aaT AUArPiAMMAaCH.

KAaTTHK MOAALIAPHHHT CYIOKJIAHMIUH EKH cylommulap-
HUHE MYy3aawH (KpHCTANMAHMILKM) HATHXAcUIa KATTiK Ba
cykK dazanap xocun oyaanm.
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Ternepamypa

A% 0

Vil 13-pacm. CYIOKAMKHHHI XONAT AXarpaMMacHHHK OJHIL.

Mkku Kattk A, B — Moananapnan ubopar cucremanu P-
Const ga KH3INpHATAHAA €KU YNAPHUHT CYIOK KOTHMLLIMACH
COBHTHJIFaHAA COOUp OYIanauraH XxapaéHHU KYpHUO YHKAIHK.
by xapa€HHM TacBMpnaraH AMarpaMmara cyroxaanuw duazpam-
Macu JeAvIanm.

A Ba B Mmoaganap uzomopd (6up maxkinan) 6yamMacuH, ne-
MaK, yJ1ap KATTHK 3PHUTMa XOCHI KUNIMAaWIM. JIeKHH cyloK xonaa
YEeKCH3 apajalliafiy Ba CYIOK X0/4a KHMEBHII OUpHKMaA XOCHN
KHIULLIKH Ba KWIMACIUIM MyMKHWH. ByHmal cucremManapHUHT
XONnaT auMarpaMMacura — odouid duazpamma DeHUNAIM.

KuMméBuit OMpMKMa XOCHI KMAMaHAWraH CUCTEMaHH Ky-
3aTaMM3 Ba CYIOKJIAHHLL AHarpaMMaCcHHHUHT OJIMHUILIMHHK KYpHO
uyukaMu3. YIII, 13,a-auarpammana to3a A Ba B HuHr Ba ynap-
HUHT TYPAU HHCOATAA ONIMHIAH CYIOK KOTHIUMaNapPHHHHT CO-
BHIUHW TacBUpfaHraH. 1,2 arpunap to3a A Ba B — Moananapra
MaHCYD, KoJiraHaapu Typau HUchaTaa ONTMHIAaH CYIOK KOTHLL -
Maslapra MaHcy0. | — YHM3UFM A — MOAJIAHUHT CYIOJITMAaCUHH
COBULI Xapa€HWHHU TacBuMpaaraH. M — Hykrana cyiont™a T,
JaH T — raya COBMTHMAraH; a — HyKrazaa KoTHll (Kpucraana-
HUW) GownaHaau Ba Oy Xapa€H U30TEpMHK OVAraHaAMrunaH
XaMMa CYIOJITMAa KOTTYHHYa TeMmneparypa yi3rapMaiiau, B —
HyKTala KOTMLUI TaMOM OyiaaM Ba «aB» «CyrnadacH» XOCH.I
OV K. CS’rHr KATTHK xonaaru A (Kpuctaul) Ba bd — yu3KFHK
0y. 4ya cosuiau. lemak, T, — A MOJAAHHHT KpUCTAIIAHMLI
(cyroknanmiu) TemnepaTypacu A Ba B — mMoananapHuHr apa-
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JlauiraH cylonTManapuiaa KOTHIL 6Up 03 Mypakkabpok 6opanu.
Mabnym temneparypana (A éku B) KpucTannaHvill HaTHXa-
CHIA CYIJTMAHMHI TapKUOM y3rapaad Ba HaTHXada KOTHLU
TeMnepatypacu xam ysrapub 6opaau (3 — 3rpu). M naH a —
HYKTAraua cyloJjaTMa COBUHAHK, a — HyKTana A HHHT KpUCTa-
JIX CYI0ATMaJaH axpaniub KpUCcTaLIra Tywajid Ba Xapa€H &€
HYKTaraya AaBOM 3TaAH Ba XOKa3o0.

Mana wyHaau taxpuba yTKasnb, COBUTHLI 3rPHUCH aco-
cuna xonar auarpammacu YIII.13,B-pacm onnHaau. by xun
nnarpammam OAAMH AMarpaMMa NeAHIaIM.

T, — nykranap A Ba B HM KpucTaslaHuW (CylOKna-
Huu.lf Temneparypdcu T,C — 3rpu 4u3NK Tapknb y3rapuiuu
OMnaH CyioK Kommmanan A MOIJIAHHUHI KPHCTAITa TYLLHIU
TEMNeparypacy y3rapuMiuMHM Kypcataau, Oy 4uyu3nk Oyiinabd
CYIOK, KOTMILLIMA A KpHCTa/U1apy OM1aH MyBO3aHATIa TypalH,
AbHU MabjyM TeMneparypaza A HHHI KOTHIUMaaaru 3pyB-

YaHNUruHU Kypcataau. T E yu3nryu aHa wy xonHu B Monaara
Hucbaran kypcataau. T,E T, — cyroxauk wusuru €Xn auxeudyc

YU3IKUFK Aennnaan (JIMkBUayc— CYIOKJ/IHK AeMakKamnp). JINKBH-
AyC YH3HWFUAAH I0KOpHAa OuTTa pa3a — CyloK KOTHLIMA MaB-
xyn. E HyKTa 2émexmux Hyxma neiinnann, Tapkmb YKMra TYFpH
KearaH Tapxuﬁ C — HyKTa 3BTEKTHK TapkuO, opAMHAT YKHAA
IBTEKTHKAra TYFpH KelraH temnepartypa T, s3emexmux memne-
pamypa neiinnanm.

KoTHUWMaHUHT TeMIiepaTypacH nacauTHpWwiIraHaa KOTHL
(KpMCTa/LNaHHLI Xapa€HUHU Ky3aTamiauk, (Y1lI.14-pacm). u-
arpaMmaga CMCTEMaHMHT
TeMAepaTypa Ba TapKkubu-
HU KYpCaTraH HyKTa pury-
paTus HYKTa AeHHJIadH.
Cucrema M — ¢uryparus
HYKTaCHAa TYpraH 6VJICHH.
M — HykKtana 6upruHa
cyioK ¢aza masxyn. C-K —
P+ | teHrnamara MyBoQHuK
3PKHMHIUK Aapaxanapy
coun C-2. lemak, Oy co-
Xala MabJIyM yerapazna My-
CTaKuJ/ paBulLga MKKH Na-
paMeTp y3rapTUpHUAaraHaa
¢dazanap coHu y3arapmait
Konaau. Temneparypaa ra-
Yya nacaTHpuaraHaa A

T
A

Vill. 14-pacm. Onnuit awarpamma
(CY'OKNTaHMIU OHArpaMmacH).
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MOANAHWHI KPUCTALIAPH TYLLIAAH, SbHH SIHrM OUTTa dasza xocui
oynaan. Hatmxana CytokK KoTuiumana A HUHI MBKIOPH KaMa-
Mubd, B HHHr HucOMn muxkaopu opraau. LllyHra kypa A HUHT
SHTW YAYILAApH NacTpPoK TeMMNepaTypala KpUCTauIra Tyiuaaum, A
HUHI KpUCTALNIAHHLUK a, 6, E un3uru Oyituya bopanu; Temne-
paTypa NacanTMpWIraHaa, Tapkub Oy y3rapuiura MOHaHA pa-
BHLLLIA Oopann. by xapaen E Hykrara (T, — Temneparyparaqa)
naBoM 3TalH. Arap ¢hurypaTus HykTa E_ naH YHr TOMOHAA O6ynca
(M, — Hykra) OyHaa cyioK ¢dasa cosy'rmlran capu B kpucranra
Tyma.tlu E nHykrana yuy ¢asa: cyloK/IHK, A Kpuctauiapy; B kpuc-
Tannapv MyBo3adataa Typaau. LlyHnai kpnub, 6y HykKrana 3p-
KUHJIMK lapaxanap COHHM C=0 oynanu. Arap 6y HyKTana 6upop
napaMeTp y3raptupuica azanap COHM xaM y3rapaim.

Arap Temnepartypa 7 naH 6up 03 nactra TyuIMpHica, Kon-
raH XaMMa CYIOKJIHK, sbHH A Ba B KPUCTANAra TylIaaM. LLlyH-
ra Kypa T_EN 4u3uFHu coaudyc (KATTHKNKK) YU3UFU deHHNa-
an. T, naH IOKOpMAA Tywirad A Ba B kpucraninapra uanomopd
T naH nacTra TYWraH KPUCTAUIAPIa 38meKmuKk apaiawma
(kpuctannap), aeinnaau. Uanomopd xpucrainap WMpHk, 3B-
TEKTHK KPHUCTaNap 3ca Xyaa Maiina 6ynanw. lllyHnai kuauo,
3BTEKTUK HYKTA CHCTEMAHMHI 3HI NACTKH KPUCTA/UIaHMUILU
(KOTHLI) TeMnepaTypacHIMP.

IOxopuaa 6a€H atunrannapra mysoduk T, E T, unsnrnaan
IoKopHaa daxar cyok koTviumanap, T.EN qusumuan nacr-
aa dakat kpuctannap mapxya: T,ET, cox,acu,ua A KpucTanu
OunaH cyokK Kotuiuma, 7. EN coxacuna B xpucraap OunaH
CYIOK KOTHILIMa MaBXYl. ?’ ET. Ba wyHnnraex T,EN, coxa-
JJApDHUHT TYPJIH xoymap}ma ((burypanm HyKTanag CYIOKHHK
MHKIOPHHHUHT KATTUK MOJJaNap MUKAOpPHra HUCOATH Ba CYIOK
KOTHIUMANAp Tapkubu Typauya 6ynaau. MacanaH, d Ba a 4yu-
3UFUra XxonnawraH ¢$urypatuB HyKranap 6yinad rokopwura
yTWATaH capH (TemMnepaTypa KYTapwiraiaa) cyiok, ¢asa Kynai-
M6, A kpucrainapu kamast 6opaau. Ukku ¢daszanun (rerepo-
reH) 6y coxanapaa cywkK Ba KAaTTHK da3anapHUHI Maccacu
opacuaarst HUCOaT Ba CYIOK KOTHIUMa TapKkHOK puuar Kkonna-
CH acoCHaa TONMUIAIH.

CucremaHy Tawikua Kuaran ¢aszanapHUHr TapKUOMHH
KypcarraH ¢purypaTtus HyKTanapra éndow HyKkmaaap NeAunaaun
(8, Ba ¢, HyKTanap) 1<.aTop €HOOL HYKTAIAPHH 6upnal.ump-
raH quam«a (T,E Ba T,T,) éndow uusuxaap nenAann. Eu-
IOl HYKTaJlapHH GlipnamTupraH YU3UKKA (B, B, B,) H00a EKH
KOHHOO0Q Hu3uKaapu aeviunanm.

Arap H,O (cys, my3) KCI cucremacuna T.=262,3°K Ba

C=19, 8% KCI Tenr. DsTeTHKa HyKTaja y4Ta ¢a3a (Mya KClI
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VIII.15-pacx. KOHTPYIHT OUPHKMa AOCHA KWITYBYH CHCTCMA AKArpaMMa- .
cM: a — A-B cucrema, 6 — MHC-MarHHik CUCTEMACH, ¢ — CYlKaalMa.
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kpuctauid, KCl — 3purmacn) masxya 3kad T =263,2°K
y3rapMacaaH Typaau.

6) Hzomopgh modoanap aparawumacu. Cylok xonaTuaa y3apo
KHMEBHH OHMpHKManap XOCWJ KUNaAKUraH CHCTEMaJlapHMHT
XO0J1aT AuarpaMMacH Xocuia oyiaraH OMpMKMaHMHI XxOoccacura
Kapab MKKH XM KYpuHHWIAa 6ynaau. Arap xocun 6yaraH om-
pHKMa B6apkKapop 6yaud, V3IMHUHT CYIOKJAHHUIL TEMIepaTypa-
CHAAH 10KopHAa xaM Mmaexya 6yna onca Ylll.15a4-pacmaa
KYpCaTWwirai amarpamMma xocuna 6ynaau. bynnai 6vMpukamanapra
KoHepyInm Gupuxmanap neinnanm. JINKBUAYC YN3UFH MAKCH-
MyMIaH yTalH Ba MaKCUMYM HyKTa K — xouepysum nyxma,
achinnanm. KOHrpyaHT HyKrara TyFpy KenraH Tapkub HyKracu
X, 6upukma A B_ TapkubHHHM XO0CHN Knaau. KOHIPY3HT HYK-
Tana 6upuxua lly GHpPHKMa TapKubuaaru CYIOK KOTHILMA
OnnaH MyBo3aHataa 6ynanu. by auvarpamma rye (A—AB)
Ba (B — A B ) Momnanap CUCTeMacCHHH OMIHH nuarpaMMacu-
HU OHp- 6upura XHUICAALUTAPraHaeK 6y1m6 kKypuHaau. Coxa-
napaa Kanaan daszanap OYIMILKMHM OOAHMH AMarpaMmMa acocH-
A aHMKJ1alWl MYMKHH 6yM0, ynap pacMaa Kypcatwirad. Arap
KOMIIOHEHT/JIap OMp Heya Tapkuban OMpMKMA XOCHI KWICA,
KOHI'YP3HT HYKTAIap COHH OMpHUKManap conura TeHr 6ynanu.
VIII.15 6-pacmna Cu — Mg CHCTEMAaCHHHHT X0J1aT AUarpam-
Macu KeatupunraH, 843°K (570°C)aa OUpHHYM MaKCHMYyM
(CuMg,) 1070°K (797°C)na nkknHun MakcumyMm (Cu,Mg)nap
XOCHJI 6yna1m

Arap xocun 6ynraH 6upukma 6exapop 6yaubd, cylokna-
HULWI TeMmnepatypacura 7, eTMacaan axpanub kerca, AbHM
MHKOHIPY3HT GMPHKMa XOCH 6¥11ca, IMKBUAYC YU3HFUAA Oy-
PHAHLI 103 6epaim Bypmmm HyKTa K xocusn 6ynran 6upuk-
Ma TapkuOura Tyrpu keamaiau (YII. 16-pacm).

bupukma cyloknanmnw temmneparypacu T, ra 6opmacnan T
— HyKTaza axpanub Keraau. Arap 'remneparypa T, nan 03rK-
Ha KyTapuica, 6upukmMa B Ba cylonT™ara axpananm (2 — Q)aaa
xocun 6¥naan) K — HyKTa CYIONTMAaHMHTI TapKUOHHM KYpca-
TanH. Arap ourypatus HykKra (M)aaru cyloK KOTHIIMA COBH-
TUNa Dolu1aHca g HyKrana B HUHTI KpUCTanaapu axpainbd Yuka
Gownaiau Ba Oy xapaéu T K unsuru 6§inab nasom atub, K
HYKTana TyxTailam Ba 6y HylcranaA B _6upnkma Kpuctannapu
axpanmnb, 6y xapaén A €éxu B tamom 6ynrynqa J1ABOM 3TaNH.
AHa uy K HyKrana yu ¢a3sa: cyiok apanamima, B HUHr Kpuc-
TaLapy, A B KpuUctasiapy maBXyld. by Hykrana yu ¢asa
\1dB)Ky.[U!HI‘HJIaH IPKHHIIHK AApaXanapy COHM C=0 oup; WyH-
ra kypa K HyKraagari XapaeH ysrapmac TeMnepartypana 6opa-
au. AAnana cosutaca, A B_OMPpUKMaHMHI KaTTHK X0JAa ax-
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Vi, 16-pacsx. MHKOHIPYIHT OGHpHKMa XOCHA KHAYBUH CHCTEMAHUHI XONaT
anarpaMmacy.

paamwin KE yu3nru 6yiina6 nasom 3Ttub, 3BTEKTHMK HYKTa E
1a TyxTaiau. T temnepatypala KHITOHKPY3HT HyKraaa (nacr-
Aa 6utra dpa3a OMprKMa) KpucTasira Tywaau, ooiwka Oup Kar-
THK (a3a B — kpuctanaapu spuiam. IBTEKTHK HyKra £ aa
Oup BakTAa HKKHM KaTTHK ¢a3a A Ba A B_ uykmara tywanu d

— HyKTaza xamMma B moana apu6 6ynaan. llynaan xuanb D Ba
N coxanap KatTHkK MoaaanapaaH woopat. MHKOHIPY3HT HyK-
Taga GUpuKMa OOWIKa TapKUOAH CYIOK KOTHILIMA OWiaH MyBO-
3aHatTaa Typanu. A B Tapku6an 6upnkma C_— KOHUEHTpAaH-

raH cyronrma OunaH MyBo3aHartaa Typaau. MacanaH, OnTHH Ba
cypbManaH 1bopar (Au+Sb) cucremanap aHa wyHaan nuvar-
paMMa XOoCHNn Kunan: Oy cuctemMana xocun 6yiaauray OMpuk-
ma AuSb, —733°K (460°C)aa napuyanaranu. ZnCl,+H,O cucre-
MacHaa 6up Heuya KapopcH3 OMpUKManap Xxocun 6ynami
JInKBHAYC YU3UFUOArH MAaKCHMMYM HYKTaga QOMMO CTe-
XMOMCTPHK TapkuOra 3ra oynraH OupukMa xocun Oynasep-
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MaiaH. bab3aH KMUMK yerapama CTEXHMOMETPDHK TapkKHbra
OyHcyHMaMauraH, y3rapysyas Tapkuban OMp KaHuya OMpHK-
Ma Xocwi 6ynanu. byHmait Oupukmanap 6epmoaaudnap neb
aTajlald, CTEXHOMETPHUK dopmynara MyBodHK TapKuban 6m-
PHKManap 3ca daabmoxudaap neHnnanm.

BUP-BUPU BUJTAH KATTHUK IPUTMA XOCUN KUWNTAOUTAH
CUCTEMANAP

Hkxu éxu bup Hewa xomnonenmaaHn ubopam 6up dMCuHcau
Kammux cucmemaza kammuk, 3pumma 0e6 amasadu. byHpau
CHUCTEMaJapia KPMCTAUT NaHXxapa Oup Heya KOMMOHEHTIap
3appavajsapHaaH (MOa€eKy1a, aTOM, HOHJIapAaH) TalUKKW TOM -
raH 6¥nanu. KatTuk 3puT™Manap MKKH xun 6ynub, yrapHUHT
OMpH CHHrHI 6MnaH Xocua 6V1ca, HKKHHYHMCH aIMALLIMHHLL
OpKAIHK nanao 6ynaau. CUHIruiu 6unaH Xocua OYAraH KaTTHk,
3puTManapaa OMp KOMNOHEHTHHHI 3appadyaiap¥ UKKHHYH
KOMITIOHEHT KPMCTaJLT naHxapa OYFMHJIapH opacura KHpH-
wHb (cuHrub) xeraan. MacanaH, 6op, yraepoa, BORoOpoa,
a30T CHHrapM MeTa/uiMacjiap MeTaulapAa 3puraHia aHa Ly
XonoHca 103 bepaaH.

AMalIHHHIU OMIaH XOCcH 6V1annraH KATTHK 3pHTManapiaa
3¢a OMp KOMIOHEHTHHHI 3appayajapH OOLIKA KOMIOHEHT
KPHCTAL1 NaHXapacH, OYFHHNapHOarud 3appadanap ypHHHH
sraviaiaum. by xoanca nsomopd Kpuctanapaa yupainn. Kar-
THK J3pHTManap KMMEBHUH OHpMUKManap, MacanaH,
K,SO,+Rb,SO,; KMnO,+KCIlO, napaaH, xamna oanui Moa-
panap CutAu, Agt+Au, Ag+Pt naH xocun GYIHILK MYMKHH.
KaTTuk 3puTManapaa xaM XyAay CYIOK 3pHTManapaaru Kabu
KOMITOHEHTNAp OMp-6MpHAa YEKIM BAa YEKCH3 IPHLIH MYyM-
KHMH.

KaTtTk xonna 6up-6upuna vexcus spuiiouzan KOMNOHEHT-
NlapAaH TAWIKHWJ TONraH CHUCTeMalap XOJAaT RUarpaMMacH
Y1Il.17a-pacmna Taceupnasnrad. 7,7, A Ba B MonnanapHuHr
cylokiaHuul (KOTHII) Temneparypac, 7T,a7; — NHKBHIOYC,
T, CT, connnyc um3ukiapuanp. JiukeuaycaaH okopuaa da-
KaT cyloK (¢aza, conuaycnaH nacraa ¢daxkar Karruk ¢asa Ba
6yNapHHUHT OpacHuiia rereporeH CucreMa — HKKH ¢a3a cyoK
3PHTMA Ba KATTHK 3pHUTMa (asanapu MaBXyn. Arap ¢urypa-
™MB HyKra (M) maru cyox ¢asa T, nas 64Hp 03 nacrraya co-
BUTHAKO GOpHiICA — a HYKTaaa KATTHK 3PHTMa axpana boiu-
manou. lemMak, a HyKraaa CyiOK Ba KartTHK ¢a3anap ¥3apo
MyBo3aHaTaa 6ynanu. By Hykrana cyox ¢asa Tapxubu X, Ba
KATTHK 3DUTMAHHHT TapKUOH X ra TeHr 6ynanu. T, — 7T, Tem-
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VI 17-pacy. KaTThK 3puTMma XOCHJI KHAYBYH CHCTEMANAPHHHT XOnar
AHarpaMmacu: a) 6up-6upiiaa uexkcus spuitauran KATTHK 3pHTMa XOCM.1
KHAYBYH cucTemanap; 6) 6Up-6upuaa yekau 3pysum KaTTHK 3pHTMa
XOCHA KHAYBYH cuctemanap (Bi—Pb cucrema).
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neparypanap yerapacmia 3pKHHJHMK jlapaxanapy COHM 1 ra
TeHr OyaraHnurunad, oy yerapaHMHr Xap Kaucu TeMmnepary-
pacKaa MKKHUTa (pa3a y3apo MyBO3aHaTAa TypalH.

X, — TapknOan CcyoK apuT™Ma 7, — TeMnepaTtyparaya Ku3-
aupuaranaa, purypatus HykTa b na MKKM — ¢a3a CyloK Ba
KATTHK, 3pHTMA a3asiapH Xocun 6y9na11u. by dazanapHuHr Tap-
KHOMHH aHHKIaW y4yyH b  HyKTanaH JIMKBHAYC Ba COJIMAYC
YHU3UKJIAapHY KECHIUTYHYA TapKUO YKHUra napanien 4Yu3mk yrka-
3uwl Kepak. CYHr Kecuiurad HyKranap b, b, napnas Tapkn6 ykura
THK YH3UKJIAp TYLWIUPHICA, (pazanap TapkubH aHWKIaHamu, X,
CYIOK Ba X KATTHK 3pUTMaHHUHT TapKubuuu nonananam. dasa-
Jlap MUMKJAOpPH Ba ¢aszanap TapKUOMHM 3Ca pUYar KOMAaCHAaH
dboinananunb annknaws MyMkuH. Ag+Au, Cu+Pt cucremanap asa
WYHAAW X0/1aT AUarpaMManapHu XOCUa KWIaaH.

Hek.au 3putiduean KOMNOHEHTAAPAAH HOOPAT KATTHK IPUT-
MaHHHI X0JaT auarpamMmacu yuyH Bi+Pb cucremanmn mucon
Keatupuil MymMkuH. Y1II.17 6-pacmaa cb — KYpFOLUIHMHHMHT
BUCMYTAA IPYBUYAHIMIHM TeMneparypa y3rapMiuy OMnaH KaH-
Aai y3rapMiliMHU, f, BACMYTHHHI KYPFOLIMHAA 3PpYBYAHANIH
Temneparypa Oui1aH KaHaah y3rapuuikHu TacBupaanau. CeT,
BUCMYTHUHI KaTTHK 3pUTMA1apH COXaCHHH, feT, KypFoLInH-
HUHT KaTTHK 3PUTMaNapyd COXaCHHH Kypcataau. cbefe — kar-
THK Xonataard Bi+Pb 3BrekTHK apanawsma coxacu, T, ET nuk-
Buayc unsurn T, E xamma T E — yu3nknapmuia cyoK 3pMTMma
KaTTHK 3PHTMA Bunan MYBO3aHaTAa TypaAH Ba KaTTHK 3PHT-
Ma KPUCTAUIAHHUIUHHHWHT TapKub OMnaH y3rapuiuuHy udona-
naian. T E, T E rereporeH coxanap 6¥1m6, CyloK Ba KaTTHK
3pUTMaZaH Mbopar. Temneparypa y3rapviuK O6MnaH KOTHLU
KapaéHHU OOPHUILMHU IOKOPHAATH MYJ/10Xa3a aCOCHIA aHHUKJ1all
MYMKHWH.

Y4 KOMNOHEHTNIN CUCTEMAJIAP
Y4 KOMNOOHEHTNN CUCTEMAAAPHUHI TPAOUK TACBHUPH

Y4 KOMITIOHEHTAHU CUCTEMANAPHHHT X0A4T AHarpaMMacH yu
EKJIM TYFpH Oypuakiau npu3mana TacBupnaHanu. by npusma-
HUHI ACOCH TEHI TOMOHAHM yuOypuak 6ynu0, yHUHr 103acKhaa
CUCTEMAHUHI TapkUOM, npuaMaHUHr 6anananuru 6yitnad
YHHHI OMpOp XocCcacu, MacajlaH, CYIOK/J1aHULI TeMnepaTypa-
CU Kyihunaan (MKKu y3rapysuyaH T, P napman 6utracu typ-
FYH 1e0 Kabyn KnaunHaaM).

CucremMa TapkMOMHM TEHI TOMOHAM yuOypuak K3acuiaa
TACBUPAALL reOMETPUAHRUHT KYHHIArd KOMAAcHUra acoC/aHraH:
«TeHr TOMOHAHK YyubypuakKHHHI KCTANraH HYKTacHAaH y4 TO-
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MOHrA TYLUKPUATAH TUK YH3UKIAD WHFUHAUCH y4yBypuak 6a-
naHpnurura teHrs. Arap 6ananannk 100% ne6 kabyn KuauH-
ca, THK YU3KHKJIApHHHT HHFHHAUCHU XaM 100% ra TeHr 6ynaau.
TapkubHu Taceupnawaa UKKu xua ycyn (I'no6éc sa Po3ebym
ycyanapy) KyanaHuaaau. JlekuH Oy UKKU ycyn OMp xun Ha-
THXa Oepaau.

Yu6ypuak yunapuaa KkoMnoHeHT 100% (€xn Moab KHCM
KynanaHrasaa oup ne6) kabyn kunuuaau. YIII 18-a-pacmaa
KypcatunralH A Hykraaa A moana 100%, C nykrana C mMoaaa
100%, B Hykrana B mopnanax 100% Gopaup. Yubypuak yyana
TOMOHNIApUra KYMuaran ¢ourypatus HYKTaJap MKKH KOMMO-
HEHTIW CUCTEMA TapKUOHWHH Kypcarann. MacanaH, AC yu3m-
FUra xonnawirad GurypatuB Hyktanap A — C KOMMNOHEHT-
napaaH uéopat CMCTeMaHHHr TApKHOMHHU KYpcaTaau. Yuoyp-
YAaKHHHI HYMAArd HYKTalap 3Ca y4 KOMIIOHEHTAH CHCTEMA
TapKMOHHH KypcaTanu. [lemak, A, Hykraza (CB — uu3uruaa)

A moana, B, nykrana B monna, C, nykranza C Monna Honra
TeHr. A MOLAAHUHT MUKIOPH YHUHT KApIUMCKHIArH TOMOHIAH
oouad xucobnaHaau. Xyzum wyHaan B, C MomnnanapHuHr
MMUKIOPM XaM LUy XUAna y3rapanM. MacanaH C,B, 4n3nru-
HUHT XaMMa HyKranapuaa A 50%, MM, YH3NFMAA B HUHT
Mukaopmu 20% ra TeHr Ba X0xa3so.

Yy4ybypyakHHHr OMpOp YyUHIAAaH YHHHT KapUWHCHra TylUH-
puaraH 4ymu3uK Oyiinad xoinawirad ¢urypatuB HyKrajaapaa
MKKH KOMITOHEHTHHHI HUCOMI MUKIOPHM OHp XHJI, YYUHUH
KOMMOHEHTHUHT HUCOUI MUKIAOPH 3Ca Xap Xuia 6ynaau. Ma-
canaH, YIII.186-pacmMaa CN uusurnna C Hykraza C HHHT
mukaopu 100% Ba N Hykranapaa Hoara teHr, CN Ba Cl 6yiinad
A:B Hucbatn o6up xun, C mukaopu xap xun 6ynanu. Maca-
naH, pacmaa CN un3uri 6Viinad A:B=3:7 Ba CB 06yiina6 I:1 ra
TEHI, JICKHH C HHHI' MUKAOPHY Xap XHJ1 Ba X0Ka3o0.

ATap TEHI TOMOH/IH YYOVPUAKHMHT yyana OajaHANIUTHHMH
100 6ynakka 6ynub, 6y HyKranapaaH yubypuak TOMOHIapHra
napauien YH3IHKIap yTKaduaca, yyOypuakHHHT 103acH VI40B
Katakyaniapira 6yanuub Konaau. by katopaap conu xucobna-
HHO, THK YH3UKJAAPHHUHT Y3YHJMUIH TOMWIAOH.

I'nd6c¢ ycy.rm dapa3 KiaaMM3, cUcTeMa Tapxuﬁuna A —
50%, B —20% Ba C —30% 6yncuH. by TapknbHu KypcaTtyBuu
bHrypaTHB HyKTa Kyiinaarnya tonunanu. AA, unsnruaa 50%
A KypcatraH HyvkKraaaH CB uu3nrura napa.nnen YU3UK YTKAIN-
nanu, 6y unsuk 6yinad A —50% 6ynanu, BB, unaurnnan B
—20% nu kypcarran HyKragaH AC Yn3HFura ndp‘ume.rl YH3IHK
VTKa3amu3, Oy un3suk 6yiinad B —20% 6ynann, CC, un3nruaa
30% C xypcatraH HvkTanaH AB umaurura napamlen YU3HK,
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VIil 18-pac~ AROMIIOHEHTAN CHCTCAMATAPHUHT (a, 6) XoaaT
AHd{PAMMACHHH TacBHpIaW.
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yTKa3amMu3, 6y ynsuk 6yinad C —30% 6ynann. by napannen
Yyu3HuKIap Oup Hykra P aa yypawanu. demak, P oKopuaaru
TapKUOHU KYpcaTrad durypartus HyKraaup. Arap P Hykra 6e-
puinraH 6yamnd, Oy HykKra kaHaam TapKMOHU KYpCaTHILUHHM
Ounu Kepak Oynca, ©OKoOpHAaaru UILApHUHT aKCH KHJAHHA-
an. by HykTanaH yyOypuak GananmiiMKnapura THK YM3MK Ty-
WUpHaaau Ba Oy THMK YH3MKJIApHMHI Oananaauknap 6wnaH
yupalwiraH HyKrac KOMMOHEHTJIApHUHT (GOH3NH (NPOLIEHT)
MHKIOPUHH KypCaTaiu.

Po3ebyM ycynu OMnaH TeHr TOMOHAM Y4OYpYAKHHHI KY-
MHUIary X0CCacHura acoCAaHraH: TCHr TOMOHJIM yuybypuak HYM-
Jard Xap KaHaail HyKrazaH yybypuak TOMOHAapura yTkKa3swi-
raH napawuies YU3UKJIap Y3YHJHUKIAPHHHUHT AHUFUHAHCHU YY-
Oypuyak GMpOp TOMOHHHHHT Y3YHJIUTHIA TEHT.

Mabaym Tapkubu akc 3TraH PHIrypaTMB HYKTaHH TONHLU
Kepak 6yncuH. MacanaH, oKopuaaru TapkuMbHu KypcaTraH
HYKTAaHH TOMMIU YYYH KyHHIaruya Ml TYTWIaaMW: yyOypuak-
HHUHI KaHaan 6yacuH 6Mp ToMOHMAA; MacasiaH, AB ToMOHHIA
A Ba B MHKIOpPHHHU K¥pcaTraH HyKTanapuiaH y46yp4akHHHT
KOJITAaH MKKH TOMOHMIa napajuien YH3KKIap TopTuaanu, Oy
YH3HKJIAPHMHT yupalliraH HYKracu HM3jiaHaérraH GbMrypaTus
HYKTaHH Oepann. MacanaH, P ¢purypatus HyKraHu (YII1.18-
a-pacM) KaHaaid Tapkvbra TYFpPH KEJIHLIMHK OWIMIL YyyH
IOKOpPHAAru HLHHUHT akcH 6axapwiaan. P Hykranan CB sBa AC
TOMOHJIApPTra NapauieNl paBHLUA2 YHM3UKAAp TOPTHRAAH: AB
TOMOHMIAH KYpHHHUO Typubauku, M Hyktama B —20%, C —
Hykraga A —50%. emak C —30% amp.

Arap R (VII1.186-pacm) durypats HyKra 6mnaH xapak-
TepnaHraH cucreMa S Ba T tapkubau mkkn ¢asana axpanca,
6GUpralITHPYBYK TYFPH UHM3HKJIAP Kouiaacura MyBOdHK Oy
yyana ¢asaHHHT QUrypaTHB HYKTa€: pH OHp TYFPH 4YH3HKIA
éranu. by cucremanapra xam puyar KhOMAACHHH KY1aul MyM-
KMH:

RT

ﬂ:—' —
m - s> Mo—mtm,

m,, m,— Mmaccanap S Ba T — HyKraparu ¢dazanap maccacu.
S,T — HyKranap ¢aszanap KOHLEHTPAUHUACHHHM KipcaTaaM.
RS, RT nap 1- Ba 2-¢aszanap enxacu. m,-CHCTEMaHMHT 1acT-
nabku (R — HyKrazaru) mMaccaci.
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XAXKMUA OUATPAMMA

TapkHOHHHI Y3rapuuin OMARH XOCCAHHHT Y3rapHuin npm3-
MAHUHT Owianmuiur OVinad kypcarwnaamn. bup-6upn 6unan
KMMEBHH DHPUKMA XOCHJ KHJIMallauraH, macanai, Bi — Sn —
Pb cuctemann KVpuo unkaiinuk. fpu3ma o3anapnaa MKKH KOM-
MOHEHTAM CHCTEMA, YHHHI MUHALA Y4 KOMITOHEHTAH CHCTEMA

Tacsupaadaan. Yllii.19a-pacMna wy cHCTCMaHMHr onauii aHa-
rpammack keatupisiran. T T T, KOMNOHEHTAAPHHHT CYIOK-

nanvut Temneparypatiapu E, E,. E; ukku komnonentau E; —
Y4 KOMIOHECHT/IH CHCTEMANAP YUYH MAHCYD IBTEKTHK HyKTanap.
E, — nykra Bi — Sn, E, nykra Sn — Pb, E, nykra Bi — Pb
cucremanap ssrektHkacu E, E,, E, asrextvxkanap npuima 1o3a-
napnaa, E; — npi3Ma nunra xomrawran. [Mpussma nunaarn T
E,E,E,T,E,E, E;saT_ E E,E, nap nuksuayc ro3anapm
Oyitnab, Oy 3a1apaaH 10Kopuaa OMTTa — Cyiok (ha3a MaBXYi.
by i03anapaaH nactna MKkKH (asza — cyloK ¢asza Ba TeruuLim
MeTaL1apaaH OMTTACMHUHT KpHCTALTapH MaBxXyl. Macanau, T
E, E, E, 103acnaa nactaa — cyiox chasa sa Bi kpucrannapm 6op.
Onataa npu3MaHHUHr 6VitMHKU kKecuD, a3oBHIl aHarpammanap
NPOEKUHACH NpU3Ma acocHaary y4Oypyuak 1o3acura Tylupiia-
aun. by XI11.19a-pacmaa nyHkTHp uMsukaap OuMnan Kypcaruiaras
BA NPOCKIUACH OTMHIAH HYKTA1ap Tarura «0» MLOpacH KyHun-
raH. Ly xunaa onnuran npoexkuust VI11.196-pacmna kypcatui-
rad. Onataa Oy X npoeKUMsIap Kyiuaard KYpuHyuaa oynaam

Bi I3 ; Pb M Tes
4 1

www.ziyouz.com kutubxonasi



(VIIL.19¢-pacm). E,, E,, E,
— MKKH KOMITOHEHT/IH CHC-
TemManap yuyH Ba E, yu kom-
MOHEHTJH CUCTEMA YYYH
MaHCY0 3BTEKTHK HYKTalap.
YKnap 6unad temneparypa-
HHUHI NacariuM KypCaTHi-
raH. Arap Temrneparypaiap-
HUHT KUHMAaTH Ba CEKMH EKH
KECKHH Y3rapMuIMHU Kypca-
TMILI Kepax Oynca, OyHH
NYHKTUP UHU3HKIap OMnaH
Kypcarunagu (VIIL.196-
pacMm).

A C

8 A B
A £ £z AnBm

e

VIIl. 19-pacm. Y4 KOMNOHCHTIH CHCTCMANapHHHT XONaT AHArPaAMMAacH
(a, 0, 8, 2 cHcTEManap).

[Mpoekunana KkOMNOHeHTNAp YpTacuaa coaup 6ynaauraH
y3rapmuulapHK XxaM TacBupiiain MymMKkus. Macanau, VIII.19B-
aa oanvii auarpamMma (KOMNoOHeHTIap 6Up-OUupn OMNAH KU-
MEBHI1 PCAKLIURA XOCHJ KHIMATaH XON4TH) TACBHUPAAHIaH.

VII1.19r-pacmna A — B nap 6upukMa XocHn KUAraHaaru
X0AaT AHArpaMMACHHMHI NPOEKUHACH BepHaraH.

Y4 KOMNOHCHTIH CHCTEMA COBUTHJIFaH/Ia YHHHT KOTHILH -
HH Ky3aTaiauk. (VIIL. 19a-pacsm). JInkBuayC TYFPHUCH 103anap-
HHUHT IOKOopHcHuaa 6up dazasa cyok KoTHuimanap 6op. M dpu-
rypaTuB HyKraJaru CylokaHK cosuta 6opuaca, M, nykrana Bi
KpHcTaiapm tywa downaiau. Cosuruil sitHaaa 1aBoM 3TTH-
puiica, KOTHLI Xapa€Hu M, A 103a 6¥i.1a6 Gopaan yHHHT 11po-
exunsicu M, A, 6ynaau. [lemak, cyiok ¢asana Sn:Pb y3rap-
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mMacaaH Konaau, ¢pakar Bi Muknopu y3rapaan (kamasnu). A
HyKrTana Bi 6unan 6up Katopaa Sn kpucrannapu axpana oo -
nanau. demak, ¢pazanap coru 3 ra teHr C-1 6ynanu, abHH Xap
KaicH TeMrnepaTtypara MawiyM TapKu0aaru CyloK KOTHLIMa
TYFPHU Kenaau. Temnepatypa sHaaa nacalTHpUca, XapacH

«arsia AE, TOMOH «6» na A E, ToMoH 60panm. E E® na Pb kpuc-
TannapuM axpasa 6ownab, cucrtema 4 ¢asamaH: Bi, Sn, Pb
KPUCTA/IapU Ba CYIOK KOTHILIManaH ubopar 6ynaam, nemak
C-0; 4 — daza maBXyanuruaa CUCTEMaHUHT XOJNaTHHU Oen-
rioBuu gakTopsap Temneparypa Ba TapkKkub y3srapmacaaH
KoJiaau. Arap TeMncparypa siHa rnacauTupuica, KoJraH Cymlk
KOTHMIUMAHHUHI XaMMaCH KPUCTa/IMaHaAM Ba CHCTeMaaa J3Ta
¢da3za masxyn 6ynaau, aemak, C-1. lllyHra Kypa, remnepary-
pa siHana nacaaaM, KojaraH cyioknaima MAE, (M A E,") iynu
GunaH kpucrannadaam — E, E°.

TY3NAPHUHI IPYBHAHNTUK AUATPAMMACH

Arap Ukku Ty3HHHr (NaCl sa KBr) cysmaru sputmacwu -
6ynca, ynap NaCl+KBr 2 NaBr+KCl tedrnama 6unan noo-
HaNlaHaMraH Kanrap peakuusra Kupuumanu, K-4 nuruya Kona-
OH. Arap Tyanap yMyMHi#l HOHra 3ra 6yaca, cucremMa y4y KOM-
noHeHTIH (K-3) 6ynaan. Macanan, KBr+NaBr+H,O cucre-
mMacH yuyH K-3 aup. Suau 643 wyHnait tyanap apanammacn-
HUHT 3pYBYAHJIHIHHM Kapab yukaMu3.

A, B, spsHu GepunraH Ty3napHUHT CYyBAA 3pYBUYaHAMIHHH
ndonanoBuu Xxonar auarpammanapu (T-const wapourTna)
VII1.20-pacmaa kentupunrad. Papa3 KunaiaHk, Ty3nap cyB
OunaH ruapatnap, Kywanok, Ty3Jap, KOMILUIEKC Oupukmanap
Ba KATTHK 3PUTMAAp XOCHJ KHMJIMACHH. YUOYpYaKHUHI yuia-
puaa moaaanap 100% 1o3a X HyKTa AHHHr CyBAaru TYMHUHraH
3PUTMACH KOHUCHTPALUMSACHHHU, ¥y HYKTA 3Ca B HHHT TYHHHIaH
3pUTMaZiary KOHIIEHTPauUHACHHHN KypcaTtaau. XC-3rpH YH3HK
apuTManary B Ty3HMHI MMKIAOpPM V3rapHiin OMnaH A HHUHT
3PYBUAHIHIM Y3rapvIUHHKM KypcaTtand. Xyaau WyHAan yc ar-
puci B ra Hucbatan 6yand, C HyKraaa (3BTOHHUK) 3pHUTMa A
Ba B ra Hyucbatan tyiiMnrad 6ynaaun. deMak xcy — nAHKBUAVC
YU3UFHU OVAUO, YHHHT YCTHIA TY3NApHMHT TYMHUHMAraH 3puUT-
MacH 6op. xcy — coxacH MKk Gaszain — MKKHU TY3HUHT IpUT-
MacH Ba A KpsicTanapuaald noopar. YCB xaM HKKH Ty3 3pHT-
MacH Ba B kpucrany OunaH myBo3aHartna 6ynanu. ACB coxacu-
aa y4 ¢asa 6op. Mkkana Ty3HHHT TYIHMHTaH 3pUTMacH A Ba B
Ty3/1ap KpHctamnapm OuaaH MyBO3aHATAA TYpPalH.
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JHAY TYIHMHMAraH 3puT™a Oyriatuaranaa coanp 6ynanm-
raH ysrapvuuiapHu Ky3atamu3d. M ¢durypatuB HyKracHaaru
TYHAHHMaraH 3puT™a OyFnaTujiraHaa CHCTeMana CyBHHHI MHK-
LOpM KaMasillK, NEKHH Ty3NapHHHT MHKIODH, AeMak, A:B
HHCOaT y3rapManiM, wyHra kypa, 6yriaHnw xapaéHu H,0O
— E uyun3uru 6¥inab Gopanu, a HykKrana A-HHUHT Wnunrau
3PUTMACH OJIMHAIMU, CYB siHA OUp 03 OyFaaTtnica, A TY3HHHT
KpUCTa/lapH Tywia 6ounanam, HyKTaaari 3puTMa TapKuou-
HM aHHKJIaUl yYyyH A 6ypqarmlaﬂ b Hykra opkaiu CX YHM3HUFH
Ounan KECHILrYHYa TYFPH YH3NK TOPTaMH3: b, — HyKTa 3pHT-
Ma TapKHMOHU Kypcataau. byrnanuu sHa naBOM 3TTUPUIIraHAA
d — Hykraaa A OuaaH 6up Karopaa B kpuctannapu xaMm Tywia
bounanan, neMak d — HykKragsa 3pMTMa MKKH Ty3ra Hucha-
TaH TYWHHraH 6ynaau. by HyKrana 3puTMaHMHT TapkHou C
HyKTazaru tapkub kabu 6ynanm, e — HyKraaga cucrema C tap-
KHOAH TYHMHraH 3puTMa Ba A, B kpucrannapuaan ubopar
6ynanu. CyB Tyna Oyrnatunranna E — Hyxraza xamma Ty3
KpHCTa/UIra Tyliaam, SbHY CHCTEMa MKKH Ty3 KpHCTalnapu-
naH ubopat 6ynaau Ba yaapHMHr Mukaop Hucbatu AE Ba BE
OVnaknapuHUHr Hucbatura TeHr 6ynanu.

baéH atuaraH xapa€HHM MKKH VKJIH KOOpAMHaTala XaM
Tacsupnaiu MymMkuH (VIIH.21-pacsm) VIIL.20 Ba VII1.21-pacm-
Japraru xapdnap, uyuukiaap o6Mp mMabHOHM aHraatanu. MC

¢(H,0)

A B8

VII1.20-pacs. Bup xun HOHAM (KATHOH CKW aHNMOH) HKKH TY3IHHHI CyBaa
3PYBUYAHJIHFH AWArpamMMacH.
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— OyF1aHMWI 3rpUCH. byFn1aHH Ul Xapa€HUaa CUCTEMA 38 HYK-
Tara KejraHjia, CucremMa A ra HucbartaH TyHMuHraH Ba B ra Huc-
6araH TYyiiMHMaras spurmanaH uwbopar 6ynaan. by 3purma-
HUAHr 100 rpammura 40 r A Ba 20 r B 1yrpu kenanu. StHana
COBHUTHJIrAaHAA A KPUCTAJUIaHAAHW, MacalaH, b — HyKTaia 3puT-
Ma A ra TYHHHraH 3pMT™Ma Ba A KpUcTaJUulapuaaH nbopar. by
cucteMaHuHr 100 r cyBura 60 r A Ba 30 r B 1¥rpu Kenanu. A
KpucTaniap b, Tapxuﬁ.uaru TYH{HHraH 3puT™Ma OM1aH MyBo3a-
HaTaa Typaau Ba Oy TyhuHraH aputmana 30 r A Ba 30 r B 6op.
Hemak, 60 r A nan 30 rpammu 3puTMa Xonuna sa 30 rpammu
KPUCTALT Xonuaa, d — HyKTajaa 3pMTMa HKKana Ty3ra Hucba-
TaH TYUuHraH 6ynaau. by Hykraza 100 rcysna 80 rABa40r
B 60op. 80 r A aaH 25 rpammu 3puTMana Ba 55 rpaMMu Kpuc-
Tana xonnaa, B HuHr xammacu — 40 rpammu 3purmana 6yna-
nv. byHaaH KeMMHIH COBUTHLULAApAA MKKANA TY3HHHI KpHC-
TaNapy Tylua oownanay Ba 3pHTMaHUHT TapKHMOK y3rapmai-
A, ¢ — Hykraaa 100 r cysra 100 r A Ba 50 r B 1y3 1yrpu
Keaaau, aeMak, 3purmana 100 r cysna 25 r Asa40r B 1y3
6op, 75 r A Ba 10 r B xkpucrtann xonuna 6ynaunu.

Arap Tyanap ruapatnap, Kywanox Ty3nap, KOMIUIeKC GH-
pUKManap Ba KaTTHK 3pUTMa XOCHJ Kuica, AMarpamMma oup
03 MYpakkabpok 6Vianu.

MADBJIYM YEFAPAFAYA APANNALLAGUINAH Y4 KOMNMOHERTIM
CUCTEMANAP

Cucrema A, B, C cytokauknapnal nbopar 6yacun (VIII.22-
pacsm). @Papa3 kunainuk A 6unan C Ba B 6mnan C 6up-6upuaa
YEeKCH3 3PUCHH. A OunaH B 3ca 6up-6uMpuna MawiyM MUKAOP-
1A 3pUCHH. A 6M1aH B apanawtupuaca, Mab1yM KOHUEHTpa-
uHMA0a UKKH KaTaaM Xocun Kuaaau. Arap ynapra C Kyuiuica,
y A Ba B katnamnapuaa TakCUMAAHHO, HaTHXada y4 KOMIIO-
HEHT/IU UKKH €HAO1U KaTaaM xocua 6ynaau. YHra C kyuunam-
WK HaTHXacuaa A 6unanH B HUHr OUp-OMpHAA 3pYyBYAHNUTH
optanH, sbHH C KOMNOHEHT TeEMItepaTypa KabW TabCHp 3THO,
C MHKIOp MabiyM Aapaxara etraHaa A sa B nap 6up-6upuna
YeKCH3 Ipuit bowunaiinu. by xorsrapru xapakmepaaiiouzan Hyx -
ma IPYySHAHAUKHUHZ Kpumuk Hykmacu, Bed atanaaM.

a, b HykTtanapu MabiyM T temnepatrypanapunaa B HUHr A
na Ba A HUHT B a1a 3pyBY4aHNuru, a — 6unaH b — talwiKapmcu-
A1a, rOMOTeH CHCTEMa W4YKAPUCHIA CUCTEMA MKKH KaT1aMiaH
noopar, y reteporeHaup. a’,, b’, aca C nurrupokraa B Huur A

J1a Ba A HUHT B na apyaqaﬂnnmuu KypcaTalH, S’bHH CUCTEMA
Yy KOMITOHEHTAM HUKKM KataamaaH ubopar. aa’k’bdb — Kkar-
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VIIL.21-pacm. Y4 KOMNOHEHTAH CHCTEMANAPHHUHT IPYBHAHIMIHHHM MKKH
XA KOOpAHHATAA TaCBHpJall.

D A a

VI 22-pacs. Yy KOMIIOHCHTIM CYIOK CHCTEMaHHMHTI X0AaT AMarpaMMacH.
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JaMaaHuL IrpucH 6yaub, YHUHI TaliKkapucuaa cucrema oup
da3anaH, HUKapUCcKHaa MKKHW KartaamiaaH HOopaT, Kk — 3pyB-
YAHAUKHUHT KPUTUK TeMIiepaTypacH; GuUrypaTtuB HyKTa x aa
CHCTEMa UKKHM KaTJamaaH ubopar Ba 6y Hykrana ¢aszanap tap-
kubu TapaceHkoB KoumacuaaH doiaanaHud tonunanu. by
Konnara MyBoHkK €Haow ¢asaiap KOHUEHTpauMsINapHHU
OupaaliTUpraH vYM3uKIap — KoHHomnap 6up Hykra (/1) na
yuypawagm. J1 HyKTanaH OMHHOAA (KaT.1aM) 3rpucura ypyuHMa
YTKA3HJcCca K — KPHTHK HYKTA OJIMHANM.

Arap 6upop €nnout ga3zasapHUHr MacanaH, a’, b — HUHT
TapkubKn Mabaym 6yaca, Oy KKK HYKTalaH TYLIraH YU3HK-
Hit AB TOMOHTa yaap KeCHIUIryH4a AasoM 3TTHpud [l HykTa-
HU onuui MyMKHMH. CYHr Oy HyKraaaH MCTaIraH KOHHOIa
YU3UFMHH KECHUIUFYHYA AABOM ITTHUPUO, €Haow ¢asanap
TapkubMHM aHHKIaW MYMKHH. bab3aH y4y KOMMNOHEHTAH
CYIOK CUCTEMAIap/la UKKM Ba Y4 XY(PT KOMITOHEHT/Iap Mab-
JIyM yeraparauya 6up-6upuaa s3puiiau. VI1lI.23a-pacmaa AB
KOMNOHEHTIap 6up-6upuaa yexcui, ACB Ba CB nap 6up-
bupuraa yekiau apuinau. AC napHuHr 6Mp-6MpHaa 3pyBUYaH-
auru B Mmoaaa kywiranaa opraau. CB napHHHT 3pyBYaHANTH
3ca A MoadaHuM Kywuiu 6unad owann. VIIL.236-pacmaa y4
XKyPT KOMNOHEHTNapJaH HKKHTAacH OUp-OMpHIAA MabayM
yeraparaya 3pH0, yUMH4YM KOMIOHEHT KYWHAraHia ynap-
HUHTr OMp-Oupuaa 3pyBYAHAUIH OpTAAHTaH CHUCTEMara Mu-
COMIAp KEeATHPHMATAH.

VII1.23r-pacmaa Oy xun cucreManapra MHCOJLIAp KEATH-
PHUATAH.

OU3INK KUMEBUN AHANKN3 YCYIN

MkkH Ba KYNM KOMIIOHEHT/IM CUCTEMANapIa COAUP OYnaau-
raH ysrapuwnap — d¢asanap y3rapuiui, KOMMOHEHTIAPHHHT
y34pO TAbCHPAAHHIIK HATHXKACHAA TYPJAU OMpHKManap XoCHA
OYanwn CHHTapH Xoaucanap, 6HpHKMd Ba ¢asanapHUHI _Tap-
KHOMHI aHnKnhauwaa GU3nK KMMEBHIT aHANU3 EéparamMuia ypra-
Hinanu. by ycyn akagemuk H. C. KypHakos Ba YHHHT 11OFUpA-
Napy TOMOHHAAH Huaad yukuiarad. Ou3nk KMMEBHIT aHanu3
yCvinaa CHCTEMAHHHI TapKuOu y3rapuium OMIAH YHUHT OH-
pop XoccacH — CYIOKJaHMW (KOTiu) TeMIiepaTvpacH, 3uu-
NHTH, SACKTP Y¥TKA3yBUAHAMUTIH, ONITUK XOCCAJIApH Ba XOKa30-
NapH Y3rapuiur Ky3aTtuaubd, «xocca — Tapkuo» OYiinya xonar
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AWarpaMMacHy YM3unaau. Xoaar AMarpaMMacuia XocHa KWiHH-
raH TaCBHUp aCOCHAA I0KOp#Aa 6a€H 3TUATaH Macaia eYHIaIu.

DuU3MK KMMEBHH aHANM3, acOCaH, MKKH TNPHHUHMMNra —
YUIYKCHU3NIMK BAa MYBOQHUKIMK NPMHUMNIAPHUIra aCOCAaHAIM.
YanykcHanuk npyHUMnura MyBoHK, CUCTEMA XOJIaTHHH Oen-
THAOBYH MNMapaMeTpap — TeMneparypa, 60CUM, KOHUEHTpa-
LIMAAAp Y3NYKCHU3 y3rapuuuy 6wnaH, ¢asanap coHu (P) eéxu
¢azanap xapakrepH y3rapryHqya CHCTeMa XOCCAaCH XaM Y3NyK-
CU3 paBuiuuga y3rapanu. Pazanap cCoHu y3rapca, ssHrH ¢asa
Xocun 6¥nca éku MaBXxyn ¢aza itykonca, KUMEBHI OHpKUKMa-
Jap xocua 6ynca pa xokaszo. CHUCTeMaHMHTI X0J1aT AMarpaMma-
CHUAA XOCCAHMHF KECKHH V3rapMilli Ky3aTHIaaH.

MyBodHKJIUK NPUHUMNHKTA KYpa Xap Kalicu ¢a3a Ba da3a-
Jlap MYBO3aHaTra — XOJIaT IMarpaMMacuia MabjiyM reoMer-
PHK KYPUHULUTA TYFPU KeJlanM.

Du3nk KUMEBKHH aHanu3 ycyau nabopaTtopusia Ba CaHO-
aTaa, alHUKCa, METAUIYprus, CWIHKAT CRHOATHIA KEHT KYJuUla-
Huraau. Kynuuya xocca cudatnaa CyroKaaHHLL TeMIepary-
pacH, KaiiHall TeMnepaTrypacH ONHHalH, PU3UK KHUMEBHUH
AHAJIM3HUHT TEPMHUK YCYJIH «XOCCa-TapKubO» auarpamMmacu
METLTAPHUHT KOTHIIMANApUHHU TEKIUKUPHUiILAA aiHHUKCA KaT-
Ta aXaMHUATra Ira.

OU3UK KUMEBUA AHAJIM3HUHI ONTUK YCYNH

by ycynnap MoamanapHMHI ONTHK xoccanapuiaaH doiaa-
JIAHHU1Ura aCOCNaHraH, SbHHU Xocca cudarTnaa ONTHK Xoccanap
onuHanxu. by ycyn KeluHru BaKT/apua, aitHuKca, HucbaraH
nacT TeMneparypana Gopanurau XKapa€Hnapaa KeHT KYJIaHW-
MOoKaa. PU3NK KMMEBUH AaHAIM3HUHI ONTHK YCYANAPUHHHT
OMp Heya TyYpH MAbJAYM:

a. CnexTpodoTOMETPUK yCYN TEKLIKWPUIAETraH MOIJalap
apalaluMac¥ TOMOHMAAH IOTWITrdH HYPHHWHI MHTEHCHBJIKIH
y3rapuiuira acocjaHraH;

6. PedpakunoH ycysl HYpHUHI TEKWIKPUIAETTaH CUCTEMa-
I3 CHHULI KO3 PHUMEHTH Y3rapMiuura acoc;1aHraH;

B. [TonsspoMeTpUK ycyn — KyTOnaHraH HypHHHTI KyTOja-
HHL TEKHUCJIUIY Y3rapyuIMra acocCjaHraH,

a. CnekTpan ycya — TeKWKPUIAETraH MOAAaNIap apanall-
MACHHHUHT IOTHAKWLI CNEKTPUHMUHI Y3rapMlUMra acocJlaHraH;

r. TIOMUHUCLEHT yCy — MOAAAra TYWHPHUIATAH HYP Tab-
CUpHIA HYP YMKAPYBUM MOLAA TApKAaTAETraH HYPHUHI HH-
TEHCUBJIMIM Y3rapMILINra acocC/IaHraH.
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bynap opacuaa 3Hr kyn KyJJaHWIaaWraH cnekrpodoro-
MeTpHuK ycymaup. CnektpodoromeTpuk ycyana Coh-4, CO-
4A, CD-16, CP-26M, CD-10 kabn ac6ob6napaaH Poitnana-
Hunaau. by ycynna tapkanaérraH, IOTWIAéTraH, YeKaaHaéT-
raH (KamrraH) Ba €WwnaeétraH Hyp (Moaza TOMOHHAAH Oe-
pwiradH €k yHra 6epuiaraH HYpPHUHI) UHTEHCHBJIMIHHHHT
TYAKMH Y3YHAUr¥W OMNaH y3rapviuy TEKUWIMPHAAAHU Ba HYp-
HHUHI KAHCH TYNIKUH Y3YHJIMTMAA 3HT KYN (MakCHUMan) 10TH-
UK aHUKIaHanu. CyHr Taxpubanap wy TYIKHH Y3YRJIHWITH-
na oaub 6opunanu.

CnextpodoTOMETpHK ynuauuiap acocaH, yd4 coxaaa —
CNEKTPHHUHT yabTpabuHadia, KYpUHaAHraH Ba HHQpaKU3ua
coxanapuiaa oaund Gopmnanu. TYAKUH yIyHIUTH OUPIANUTU CH-
daTuna onarna HaHomeTp | HM — 101 M KaOysn KUAMHraH.
Yabrpabnuadgua coxa 200—420 um, KypuHaauraH coxa 400—
600 uM Ba MHPpaku3na coxa 760 HM 1OKopuaa XoinawraH
6ynaau. Oaaraa MHPPaKU3UA COXalda TYIKHUH Y3YHJIHUIH MUK-
poH (I Mk — 10-7 M) Ounan udonanaHaau. bab3zan TyIKHH

Y3YHJINTH YPHHIA TYNKHH COHH V = -,{- KynanaHunanm Ba 9 cM!

6unaH udonanaHaim.

HypHHMHr 1oTUAMI XapaKTepH Ba MUKIOPH MOAAAHHHT
TabMaTHra, xamMaa YHHHT 3pUTMalard KOHLICHTpaLUACHra
00FnuK. Arap 3puTmara 6epuiraH HypHHHI HHTEHCHBJIWUTH
MoaAanaH yrraHaaH cyHr J 6ynca, Jlam6epr Ba bep KoHyHura

MYBO(DHUK;
J=] e~ 6ynanu (VII1.25)
byHna: ¢ — 3pUTMaHUHI MOJISIp KOHUEHTpauMacH: | —
CYIOKNMUKHHUHTI KANMUHIUTH (CM); € — HYP IOTHJIHMIUHHUHT MO-

nsp ko3gdpuuneHTH (Moana tabuarura, TeMneparypara, Uil-
JJaTUAradH HYPHUHT TVJIKHH Y3yYHJAUrura 60orauK). Arap

Jo
= (VII1.26)

HlopanaHca, 7 — HYPHMHI IOTUAHLIMHHK XapaKTepiaaian Ba
y 0—1 raya y3rapuiun MyMKuH, arap /=1 cm OyYaca, T —
HYPHHHT ymka3zuw Ko3pguyuesmu AeMUNaaU Ba y X011a:

D=+gT =g (VI11.27)

D — apummanune onmuk 3nunury aevnaan, D HUHT Kuii-
MaTH 0—e ravya y3rapuiuv MymMkuH. FOxopuaary teHrinama-
napaaH
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T=10%; D=elc (YI1.28)

Hemak, Hyp otuarun Jlambept Ba bep KkoHyHHura 6yicyH-
ca, ONTHK 3UWIMK KOHUEHTpauusra npornopuvuoHan 6ynaau
Ba TYFPU YM3UK KOHYRY OnnaH y3rapaam.

CnekTpodoTOMeTpHK aHaIM3 Oup Heua ycyanap OunaH
baxapunanu.

a. U3OMONAP CEPHUANAP YCYNN

KomnoneHnTnap typau Hucbatnapaa apanawutupunaau. Jle-
KHH OyHIa KOMNOHEHTNApPHUHI YMYMHWH KOHUEHTpALUSACH
y3rapmacauru kepak. Lllynra kypa, A Ba B moananap apanatu-
MAacCH TeKIUMpHUNaEeTraH Ovaca, A Ba B HUHT OMp XM KOHLEH-
TPALMANN IPUTMaANApH Typau HUcOaTaa apanaliTHpPWUIAIH.
byHna ymMyMuit xaxm ysrapmaciauru kepak. Jemak, A Mmoaaa-
HUHT MONb KucMu N, Ba B Moaaannur mons Kucmu N 6yica,
N,=0—1 N__,_, yerapacuna, 3pHTMAHHHT ONMTHUK 3UWINIH —
D ynyananu. Cyur D — N koopauHataapaa xXosaT aMarpam-
Macu Ty3WJialM. Arap KOMIIOHEHT/Iap 3pMTMaZa y3rapmaca,
ounp-6upn 6uaaH kuMeéBur Tabcupaawmmaca, (Y11.28) renr-
JamMara MyBOQHUK TYFPHU YU3HMK ONMHAOU. Arap ylap KHMEBHH
Tabcupnawca D — N arpu un3aurMnan 3kctpeman (Maxcu-
MYM €k MHHHMYM) Ky3aTtunaau (YII1.24-pacm). Ilemax on-
THK 3UWIHK 3IrPH UYU3HKHMUHI 3KCTpPEMal HYKTaZaH VTHILH
KoHUeHTpauus, pH apurysun MaBXYMUIMTH CHHrapy 1lapo-
HTAA KOMITOHEHTJIAPHUHT KMMEBH It TAbCUPIAHHUIMHHU Kypca-
Taau. Arap A Ba B napma xocun 6ynraH 6upukma 6apkapop
oynca, SKKON MaKCHMYM
(1 uyu3nkK) onnHaau. Arap
bupnkMma OGekapop 6yiaca
(MacanaH, KMCMAH AMUCCO-
D uHanaHca), cHiiKa MakKCH-
MYM Xocun 6ynanu (2-3rpu
Un3nkK). MakcuMyMm HyKTa-
ra TYFPpU KenraH HyKra 6m-
PUKMAHUHI TAapKHOMUHH
! KypcaTaaH.

by ycynna ¢akar crexmo-
METpHK Ko3pdHUUEeHTNAp

g opacuaaru HUcbaT OAWHa-
AW, YAapHHUHr abconiort

Vill.24-pacs. ONTHK «3HLTHK-TAPKNHO» KHAMATH, ABHH (Au Bn)x
XONarT aMarpaMMacu. 6HPHKM3118 n,m MabiyM
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OyAHO, x HOMABAYM 6ymum LLynnan kunuo, 6y ycyn pH3HK-
KUMEBHIt aHANK3 onaira Kyiuarad Basudara tyna xapob oep-
MaiaH. Arap cucTemMana riAponun3, NnoNMMepAaHHIl CHHIapH
XapaéHaap 6Gopca, OV usomonap cepusnap ycyJuHH Kyanad
Gynmanau.

6. HUCBMA YUKMM YCYNN

Hucouit ynKkum ycyau €épaaMuaa CTeXHoMeTpHK Koaddpu-
UWHMEHTNAPHUHT a0CONIOT KHITMAaTUHU aHUK1aW MyMKHH. Pa-
pa3 Kunaanaumk A Ba B moananap apanaiumMacy TEKIIKPUIAET-
raH O¥acuH. byHna MKKH cepus 3pUTMa TalépnaHanu, Oup
cepusga A MOAJAHWHI KOHUEHTPAUWICH TYpFyH 6yau6, B
MOAJAHHHT KOHUEHTPAUUACH Typanua Oynaau. UKKHMHUM ce-
pHSA 3pUTManapaa, akCMH4Ya B MOAZaHMHI KOHLEHTpaUHAaCH
yarapMamau, A MOJAAHUHI KOHUEHTpaUMSACH Typauya 6yna-
au. by apuTManapHHHr Hyp 3UuAMCHM VayaHaad. Xap Kaicu
cepusina OHp MOANAHUHI KOHUEHTPAUHACH OPTHLLHK OHJIaH HYp
3UYAXMTH owa 6opaau Ba MabJyM KOHUEHTPAUMAAAH CYHTI
y3rapMacaaH Konaaliu. by 3uunuk yekcu3s suunuk Dr aeinna-
au. CYHrpa TONKUATaH 3UYIUKHUHT QUAUTHB 3H4auKian ¢ap-
KH XHcoOnaHHunanu:

AD,=D, — D_ AD,=D D, (C =const, C,#const)
AD =D, — D, (C,=const, C #const)

D,, D, — To3a A €ku B monma spuTManapuHUHI Typau
KOHUEHTpaUMUAAArd Hyp 3uqiamrn, D — HKKM Momaa apa-
nawmacuna A (Ekn B MoaaaHHr) KOHUEHTpAUHACH V3rap-
raHaa 6eBocuTa Taxpubaaa TONUITaH HYp 3UWINTH. AD, xochn
6ynran 6upukma KoHueHTpauuscura C nponopuuoua:lzmp
6HpPUKMA KOHUECHTPAUUACH 3Ca:

C C -
Cy==A;C,==2 6vnanu.

n, m — A Ba B MoananapHuHr ctexnoMeTpuk kKoddduuu-
eHTAapH!.

OnNMHraH HaTUXanapaad HUCOMMH YM3UK ITPUCH Ty3uaa-
M, AbHHU KYHUAArH KOOpAHHATaNAapra OJIMHraH HaTHXxanap
Kyitnnany (VII1.25-pacn):

C /C,— C,/C,. ékn AD/C, — AD/AD,, A=const 6§1raH-
na Ba
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VIl 25-pacm. HUCOHR YHKHM YCYAH.

C/C,— C/C,_ ékn AD/C, — AD/AD_; B=const 6ynraH-
za.

by 3rpu yu3HMK MakCHUMyMZaH yTaau, n, m — CTEXHOMET-
PHK Ko3dHlMeHTNap KYHNAArn TeHI/1aMafaH TOMHWIAIM:

- . eD

n - r

1-(42) 7 Ca — MakcHMMyM GyiiraHna;
AUI /max

— 1 - AD wm Vv
m= e , £ MaKkcuMyM oynraHaa.
17/ max

s. MONAP HUCBATNAP YCYAU (TYAUHTUPULL YCYNN)

Cucremana Gapkapop Oupukma xocun OyaraHma Monsip
HucOaTnap ycyau KeHr Kyuiauunaau. Onaraa M3oMossip €KH
bowika ycyanap 6unaH Oapkapop OMpHMKMa XOCHA OVAMLIM
KypcaTuiaranaa, OyHH y3ua-KecHsl TacAuK/all ydyyH OyHaam
yCya KYJ/UIAaHHWJAAH.

MKxu xun cepusi 3puTMa tanépnaHaau: 6ynnain spurma-
jAapaa OMp MOOAAHHWHI KOHUEHTPAUUACH y3rapMmaciaH Kona-
OH, HKKHHYHA MOINAaHMHI KOHUEHTPALMUACH Xap XHJ Oynaam.
Cynrpa OyHaan 3pHTManapHHHT HYP 3UWIHrH YiiuaHanu. OnuH-

268

www.ziyouz.com kutubxonasi



X713 Cs /Ca

VII1.26-pacs. TYRUHHIL 3TPH YH3IHFH.

raH HaTUXaHu D - %‘- auarpammara Kyuub (C, — ysrapys-

yaH, C, — 1ypryH), VIIL.26-pacmaa xypcatunranniaek arpu
YHU3UKAAP XOCHJI KWIHHAIM.

Irpy YU3MKHHHI CMHIaH HYKTAacHra TYFPU KelraH HyKTa
XOCHN O¥nraH OMPUKMAHUHT CTEXHOMETPHUK KO3PPHUHMEHT-
Jlapy opacuaard HucbaTHH Kypcartaam.
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XBOb

INEKTPONUT SPUTMANAP
SNEKTPOJIMTUK AUCCOUMANIAHHULL

IputMmanapuuHr Bant-Todd Ba Paynb KoHyHaapura
OYHCYHHULIMHH TEKIUMPHLUI, 3PDUraH MOMIANAPHMHI MOJIEKY-
JIip MAaCCACHHHU KPHOCKOMHK Ba 30YTHMOCKONUK YyCy/L1ap €p-
AaMHAa aHHKJIaW TaxpubanapHu 3puTMaiapHU UKKH rpynna-
ra OynuHMIMHK KypcaTtan. bUpuHuM rpynnara ioKopuaa ai-
THATaH KOHYHAapra 6yiCyHyBUM 3pUTMalap, HKKHUHYM Ipyn-
nara 3ca 6y KoHyHaapra 6yiicyHMmaiiaMraH spyurManap Kupa-
IH.

BaHnTt-I'od¢d KOHYHHHH MKKHMHYM rpynnara KHpyBuYW 3pHT-
Manap y4yH KyiiMaaruya €3uvil Kepak:

n,=0C)RT
Oy epna, i — uzomonuxk Kos3gpguyuenm. Jlemax:
T

oy epaa, P, — taxpubana TonuaraH ocCMOTHK 6ocum, P —
Ha3apu# ﬁyn OunaH, spvuun BaHT-T'odpd KOHyHM acocuaa
XHcob6n1ab YHKHATAH OCMOTHK HOCHM.

by aput™Manapaa ocMOTHK GOCHMHHHT I0KOPH GYAHIL ca-
6abuHy pakaT KOHUCHTPAUHAHUHT OPTULLIMIAHAUD, fed H30X-
naw MyMKHH. C-KoHUeHTpauus yprura (ic) 6yanb Konau. i —
ROUMO OMpaAaH KaTTa, MacanaH MKKK HoHnu moananap (KCl,
NaCl) yuyH yHMHI KMHMaTH TaXMHHAH MKKWHra, yd4 HOHJIK
monaanap (CaCl,) yuyH 3ca yyra SsKHHJIWIH AaHUKJIQHTaH.

by 3pmmanapnuur Paynb KOHYHHAAH YeTAAHMILUKW XaM
3PHTMA KOHUEHTPALUKMSCHHUHT OPTHILUKHK KYpCaTaau. DpUT-
Ma ycTHaaru 6yr OOCHMHUHHHTI Kamainun, Paynb KOHYHH aco-
CHAa xucodbaab UMKapuAraH KamMaluluiMra KaparaHaa OpTHK
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6ynaau. Spurad MmoaaaHuUHr Paynpb KOHYHH acocuaa TaxpHoa-
Ja TONMWJIFaH MOAEKYIApP MAacCaCcH Y3UHHMHI XakKUKUH KUHMa-
TUOAAH KaM 6ynaan.

(VI1.28) reHrnamara MysodpHK TOMHUIraH MOJEKYISp Mac-
CaHHHT XaKMKHH MONEKYJAAp MaccajgaH KaM Oyauwuura cababd
A T KuiMaTHHHKHT KaTtTa Oyavwmnanp. A 7T KuiiMaTH 3pUT™Ma-
HUHI XaXM OUpAMruaaru 3appadanap CoHura OOFNHK.

Wynaaii xkunaub, Taxpubanapaan 6y apyuTtManapHUHr Baut-
lNopd Ba Paynb KOHYyHNIapHaaH YE€TAAHHULUINIA YAAD KOHUEHT-
pauMsiCHHHHTr opTub KeTHiuy cabab 6yna€TraHaek KypMHany.

Hemak, Bant-I'opd Ba Payab KOHyHAApH HO3MEKTPOAHUT
Ba 2AEKTPOJUT IPUTMANIAP YUYH KyHHaaru XypuHuiuna 6yna-
j117

HO3/IEKTPOMHUT 3pHTMANap yuyH
n=cRT

PP-P_ap__m
P° P’ m+m

P=NP
AT, =E, ...C
AT,,..=E,C
1000-¢
M = Gar

3NEKTPOJIUT IPUTMANAP YUYH
n=(ic)RT

P-p_ap__im _im
p° PP m+m n

P=(iN)P
ATm=(ic)Em
AT, . =(c)E,.

1000-g

M= TRaT

KHcnora, acoc Ba Ty3 3pUTMANIAPUHHHT I0KOpUAar KOHYH-
OAaH YeTJIaHULUMN, ABHU MKKKHYH TYPYX 3pMTMaNapMra KHpu-
I TaxXpudanapaa aHHKMAHraH, by 3pMTManapHUHT OHPHHUHK
rypyx pHT™Manapuiaal sHa oup ¢apku wyHaaku, yaap 3JeKTp
OKHMHUHH YTKA3aAN. Ja1eKmp OKUMUHU YMKU3YEHU 3pUmManap
anekmpoaum pummaiap €KH KHckKava rexkmpoaumaap, 1e6
atanaau. boixa coxanaru Taxpndanap xaM 3/IeKTPOJHUT IPHT-
MaJlapAa 3appaudanap COHMHMHI OWHILHHK Kypcatau. Appe-
HHYyC OyHra acocuii cabab, apuTmana MoJieKyna NEKTp 3apsi-
JAHHH MOMIA — MOHAPra NapyinNaHuLLInaAKp, aeiau. by naza-
pus AppeHuycrHuH2 2.1eKmpoaumur Ouccolualanuul HOMH On-
Aan MabayM. [nccounanaHnuul 3NEeKTPONUT Moananap 6unaH
Oup KaTOpAAa IPHUTYBUHHHMHI KATOP XOCCaNapura xam GOFIHK.

Kynuuamk KaTTHK 31€KTPOAMT MOARANAD MOH BAa MOH NaH-
Xapiara sKMH KpUCTAUUI NaHXapalaH TaWKHA Tonrad. Mab-
aymMkit, NaCl cuHrapnn monexkynanapaaru OOFNaHHILAAPD MOH
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,:r :r: r:\ ﬁ-(Na*

\C }—/ Na /—(Cl— (Na ) & \l/

(Na ,—(Cl N \cr\@ N
Y LU ede
’Cl”\—/Na)—/Cl I) \Na e @.

e -

a

IX. I-pacar. NaCl xpucTannapyHy cyBaa 3puranaary IHccounataHuil
cxemacH (@) Ba ruapatiaauraH MoHnap (0).

Oornannwanp. by Mmonekynanap, MacanaH, ol Ty3H MoOJeKy-
nacu Na Ba Cl atomnapuaad ubopar 6yamai, 6anku N* 6u-
naH Cl- noHu naH nboparanp.

Ow Ty3u KpPHCTAUIKM CYBAA 3PHraHAa CyB MO.ICKYJajlapu
annoau Na* noHnHu mandwmit Ba Cl- — MoHUHM 3ca Mychar
KytOnapu Ounan Kypuwiad onaam. Hatuxana cvs aumnoanapu
OunaH MOHNAp OpacHla TOPTHUILUKIU BYXydra kKenanu (uoH
— dunoawv 6oraanuw). Uon — nunonb OOFIaHMLUI TabCHpHIa
Na* Ba Cl~ HOHNAPpHHUHT ¥3apO TOPTUILIHMIUH KYYCH3NAHAOHN
Ba ynap opacuaarv 6or yauanbd Na* Ba Cl- moHnapu Oup-
oupuaan axpanaau. IX.1-pacmaa NaCl HUHr aMccouManaHuu
CXeMacH Ba rHAPATAAHIAaH MOHNAP CXEMACH TACBMPJIAHTaM.

HoHnap opacuaard TOPTUILHIWIHWHI KVUYCH3ITAHHILIKUIA
MYXMTHHHT AMINEKTPHK KOHCTAHTACH TabCHp KW.1anu. Mab-
JyMKH, KyJIOH KORYHHUra K¥pa, 3apsiafiaHraH 3appadyanapHuHTr
y3apO TOPTHLUMIU KyuM KyWHaaruuya oyianu:

A
S == 1-::'2
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HdeMax, 3pUTYBYHMHHUHT AUSNEKTPUK KOHCTAHTAcH (€) KaH4Ya-
JIUK KaTTa Oyaca, yHaa 3puraH Moaaa MOAEKYJACUHUHT HOH-
JAp¥ OpPACMIArM TOPTHUILUMIL KYYH WYHUYANHK KYIT KaMasiu,
ADHH IPHTYBUMHMUHI AUINECKTPMK KOHCTAHTACH KAHYaIMK
Karra 6ynca, Oy 3pMTYBUMHHHI HOHMaWl KOOWIMATH LIYH4a
Kyuau HaMmMo€H OVnaan. CyBHHMHI AMINEKTPHUK KOHCTAHTACH
Xyna karra (e*K=81; 25°C) WUyHMHI Y4YyH 3A€KTpOJHTIAp
cyBaa sixuum auccouuanaHaagu. HCN (2 K=107), HCOH
(e¥**=57,0)1ap xaM Ky4JIH JHCCOLHAIOBYH IPHUTYBUHIAP XYM-
Jlacura KHpaiu.

MonaaanapHuHr KyTOnWIury (Nospauryu) OuaaH yrapHiuHr
ONINEKTPMK KOHCTAHTACH Opacuaa MabiayMm OoraaHuiu 6op:
KYTONHAHMK OLIraH capy AM3NEKTPHK KOHCTAHTA XaM olua 60-
paau. LHyHHHT y4yyH 3pHUTYBYHMHHHT KyTOJHINUIY OLUTaH capH
YHHUHI AHMCCOLIHAIaHULL XYCYCHATH XaM owia 6opanu.

MomnanapHUHr AUCCOLMUIAHUILINTA IOKOPKAA DAEH 3THII-
raHaapinaHd TawkapH, Boaopoa O60F1aHMW Ba AOHOp-akKuen-
TOp OOFNAHHUILHHUHI XOCH OYAIMIUIM XaM KaTTa TabCHP KHJia-
OH. Arap 3pHMTYBUYM IEKTPOIHUT OMlaH BOAOPOA OOF €KH MO-
HOp-akuenTop 60F xocuan Kunca OyHaai 3pUTYBUHIIAPHHHT
AUCCOLMATIOBYM XOCCacH KywiH udomanavran 6ynaau, H,0O
Ba HF HMHTr axumn anccounatoBunanrura acocui cabao, ynap-
HHUHT Boaopoa O0FIaHML XOCHA KHJIA OTMILHAUD. Stun CIIUPT
OunaH AHHHUTPOOCH3OJMHMHI AMUINEKTPUK KOHCTAHTACH Tax-
MHHaH OapaBap, JIEKUH BOAOPOA XJIOPHA 3THJ CIIMPTAA HMUT-
pobeH3onzarMra Kaparainaa 6up MyHua sIXiiK¥ JHCCOLHaNaHa-
NH, YYHKH 3TWI CNHUPTAA BoAOpoad OOFNAHHMIU MaBXYIIMP.
MabaymMku, CYBHHHT BoaopoA OOFH XOCH/T KHUIIHIL XYCYCUSITH
aHYyarvHa kKyuau, wy cababnm CyBHUHI, XaTTO, MOJIEKYASAP
KPHUCTANNAHrAaH MOAJANIAPHY XaM AHCCOLMAalLra Kyud eTa-
AH. DPUTYBUYWIAPHHUHT IUCCOLIMANAL KOOHIHATHIA, YIADHWUHT
AUBNMEKTPUK KOHCTAHTACMIAH TAWKAPH, 3pUral Moaaa ou-
JIAaH 3PHTYBUYH OpPaCHUAArH TabCHP HATHXACHIAA OCOH JAMCCO-
HHUANIAHYBUYHY SHTH MOIEKYAa, KOMMIEKC OHPHUKMa XOCH OYH-
LUK XaM TabCUP ITALM.

NaCl na Tait€p mon (Na*, Cl ) masxyn cyBaa 3pHraHiaa
Oy monnap O6up-Oupuaan axpanrmnd keraam, xonoc. NaOH,
H SO4. HNO, cuiirapu Momnanapaa MOH WYK. MOH 3pHULL
XapacHM;1a xocml 6y¥nanu. Kyrbcu3s monekyna (Macanam, 6ex-
30;1) auccounananmanaun. dakatr Kyronu MosacKynanapruHa
AHCCcoUHANTAHAAH, KYTOIHU 3pyBUH MOo/la OHIaH KyTO.1i1 3pu-
TYBUH MOJCKYAUIAPMHHMHI OHNOINAPH VpTacuaa ounoav-ou-
noas mopmuwys BYXylra Kenanw. byHaai rabcup, aiHUKca
KYTONUAHK OpTraH capu Kyuaiub copaan. LUyHuHr yuyH Mo-
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nekynanapaa 6mp Heya Kyronu (nonsip) 6or Oynca, 6yHnan
MOJIeKYAanap y3napuaard 3Hr Kywid Kyr0JaHraH OOFHMHr
y3uauwu 6unan anccounananaan. NH,OH sa CH,COOH mo-
JIEKYJARCHHUHT MKKanacuaa XxamM OH rpynna 6y.nmnura Kapa-
macaad NH,OH monekynacn NH,* Ba OH~ Honnapwra, cup-
ka kucnora sca H* pa CH COO" HOHJIApHTIa napvyajaHaiM,
yyHku NH,OH Monexy.nacuna NH,—O 6oru, CH,COOH
Monexynacuna aca O—H 6omatmmﬂapnuﬂr Kyrﬁmmm H 6oLl -
Ka OOFnaHMIIIapAarura Kaparaniaa Ky4iupokKamp.

Oduccounananuiu XapaéHHMHH aMaira OLIMPHIL YYYH Mab-
JlyM 3Heprus Kepak oynaau. KOKopuaa cy3 iopuTHaraH Kyunap
HAaTHXacHaa COJbBATJAHMUIL Xapa€éHW coaup Oynanu Ba Oy
XapagHaa IHeprug axpasnb unkaay sa IMCCOLMAIAHHLL aco-
CaH aHa Wy 3Heprug xucobura 6opaan.

SPUTMANAPOAA MOHNTAPHHMHI CONILBAT/IAHULLN
BA NMMAPATNAHULLNA

. A. MeHaeneeBHHHT 3pHTMaANapra oM ruapariap Ha3a-
PUACHHH INIEKTPOJIMTHK AMCCOUHAIAHHIU Ha3apHAaCcH OHaaH
OOFNall KepaknUAKrHHH 6MprUHYH 6Ynub 1891 iiunma U. A.
KabnykoB aiiTraH 3au. DAEKTPOJUTIAPHHHI KPHCTAI NaH-
XapacH 103acuaary HoHaap OWwiaH 3pUTYBYH IHUINTOJUTAPH Opa-
CHAa F TOPTHILIHIL KYYH BYXYAra KeaanM:

Fa-te

r

OyHaa: e — MOH 3apsaam, r — HMOH OWIaH AMNONb OpacHIAry
Macopa, 4 — AUNOAb MOMEHTH. by Ky4 TabCHpuaa 3pMTYyBYHU
MOJeKyaanapuM MOH atpoduaa 3uy Xoiaawagu, YHU Kypuwab
oJlafi, AeMAK, IPHIL IPUTYBYHHUHT CHKMAHWMK 6UnaH 6opaau.

Hatuxana, HOH 3pUTYyBYH MOJIEKYaNapy OMIaH Kypluan-
raH Oynaau. by Kypiuiam — KoMnnekc coaseam (3pUTYBUH CYB
6ynranuna eudpam), Oy xoamca 3ca coassamaanuwu (2udpam-
Aanuw) pennnany. JlemMak, ruapatnaHyiil XapaéHu ConbBaT-
JIJAHHM L XApa€HUHHUHT XyCyYCUM Xonuaup. ConbBaTHH KMHETHK
XHxaTaaH OuTTra Moaaa, aed Kapauw kepak. MoH-coabBaT KaBar
Gunan OMpraiMkKia xapakat KUlaas.

ConbBaT KHMEBHI OMpUKManeK Mab/iyM Tapkubra 3ra amac.
ConbBaT KaBaTi, SbHH OMTTA HOHHHUHF IPHTYBYUHHHI KAHYA
MOJIEKYJIacK OMnaH KypulaaraHi OUp KaHua OMWL1apra: HOH-
HUHT pAaAnyCH Ba 3apsiiii, 3PUTMAHUHT KOHUCHTPAUMSICH, TEM-
nepatypa Ba xokasonapra 6oraukK. MoOHAapHHHI rHuapaTAaHK-
WKHHKY OHp KaHya panuanap acocuna ncbornad 6epuara.
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KHuKK MOHIap KN COMbBATAAHUG, KYNOANAITaHAUTHA Ca-
6abaun cekuH xapakatnaHaam. MOHHUHT 31eKTp NOTEHUHANH
Kyiuaaruya:

E=¢
Oy epna; e — HOH 3apAAMHMHI MMUKAOPM, r — MOHHHUHI pa-
JAHYCH.

[Uynnait KkKunnb, HOHHUHT NOTEHUXANW YHUHT paavycura
TECKapH nponopuMoHaiaup. buHobapmH, HOHHHHT pagnycu
KaHYUINK KHUHMK OYaca, y KapaMa-Kaplluy 3apsiiaHraH 3ap-
payara WyHYaIrK Kyynu toptuaanu. LLIyHHMHr yuyyH, KMYHK
paaMyCiu MOHNAp KaTTa paauyClu MOHMApra KaparaHjaa xyu-
NHPOK CONbBATNAHANM.

HMoHNapHHUHT XaKHKATaH XaM FUAPAaTAaHMIIMHHA OHP KaH-
ya panumnap ucbornad 6epam.

MoOHNapHHUHI FUAPATAAHHWL AapaXacH €KY TMAPATIAHraH
CYB MOJIEKYJANTAPDUHHUHI MUKAOPH 3EKTP YTKA3yBYAHJUKHH
ynyawr ek CTOKC KOHYHHHH MOHJIapra TatoMK 3THIL OpKa-
JI, CANEKTPOCKONMKK Ba 6OIUKA ycyanap OMaH aHHUKIAHHULUH
MYMKHH.

CyHrrv BaK1napaa oaub GopuaraH TeKWUPHILLIAP CONbLBAT-
JJAHH LW XOAHUCACHHHHT IPUTMaapAa KEHI TapKaJraH XoAuca
9KAHJAWUIHHHU, IpUTMAapAaa 103 OepanuraH TypaH XapaeHnap-
na Oy XONMCAaHMHI Karra axaMMATHU OOpJHTHHHU KYPCATAM.
ConbBaTnaHHMLI HAa3apMACHUHU TAaTOUK 3THIU KYMTMHA 3NEKT-
PO-KMMEBHH Xapa€HMAAPDHUHT TYFPH TYLUYHHWJIMILIWFA €paam
Oepau.

ConbBaT KABATUHHUHT MaBXYUTUTH, AbHA HOHHUHT CONbBAT
KaTtaaMHu 6unad ypanraHu TypiH aJloMaTAu UOHJAPHUHT OHp-
OMpuHra TOpTHYBHHHM KYYCHU3NAHTHPAAHU Ba YIApHHHT KaiTa-
IaH 6upnaind MOJEKYNAHMHT XOCHA OYVIHILHHY KUHHMHAALW -
THpaAu.

AUCCOUMANAHULL NJAPAXKACH. KYHCU3 BA KYHUTN
SNEKTPOAUTNAP

INEKTPONUTAAPHUHT KyUH YIapHUHT AMCCOLManaHMIY aa-
paxacu €KuM AMCCOlIMaNaHUIl MYBO3aHAaT KOHCTAHTAaCHHMHT
KuhMaTy 6unan 6enrnnananu. Anccoumnananrad Mojiekyaanap
COHUHHHI (MONb) 3PHIraH MOAAA MOJEKYNANAPUHUHT yMY-
MM COHMra (Monb) HMcOaTH, duccoyuansanuw dapaxcacu ned
atananu. Inccoumnananuiu gapaxacMHu o 6unaH 6earmnacak,
y Kyinaarunya 6ynanu.

275

www.ziyouz.com kutubxonasi



AUCCOUKANIAHIaH MoaeKyaanap (MOab) COHU (IX l)

a = 3pHraH Moaaa MoJeKy.JIanapMHHHI (MOAb) YMYMHI COHM

XaMMa 3IeKTPOTHTAAP AHCCOLIMATTAHHMIL XYCYCHsiTUTa Kapab
KYYCH3 Ba KYWIH 3JIEKTPONUTAApra 6yIuHaau.

Kyuynu aneKTponuTaapra Kyuid KMCloTanap, Ky4JiM acoc-
Nap Ba KYNUYMIMK Ty3nap kupaau. Onaraa, Kywid 3JIEKTpO-
JIUTJIAPHUHT KPMCTALI NMaHXapacH MOHJIApIAAaH Ty3WJraH oyna-
M.

Kyucn3 anexTpoauTnapra KyuycH3 KUCAOTanap, Kyucu3s
acociap Ba 6ab3y Ty3nap (cumob (II)-xnopun, cumo6 (II)-
UMAaHMI, KYNMYHINK OpPraHUK KHCroTanap, ¢peHo/uiap, aMHH-
Nap, 6ab3M aHOpPraHMK KHMCJOTa Ba acociap) KHpalH.

XO03upru 3aMOH HYKTau Ha3apuaaH, KYYJIH 3JIEKTPOJMT-
Nlap Xap KaHJaW KaTTa KOHUCHTpauMaaa XxaM Tyaa AMCCOLIHa-
JaHraH (a=1) 6ynaau. Kyucus 3nekTponuTiap KUCMaH AUC-
COUHANTAHAAH.

IDNEeKTPOJIUT SPUTMANIApAAa KapaMa-KapllH JeKTp 3apal-
JIH MOHJNIAPDHHHT OUpP-OMpHUra 2/eKTPOCTAaTUK Kyy OUaH Top-
TUIHLIA, HOINEKTPOJUT MOJIEKYJANTapHUHT OUp-Oupura Top-
THIHLWWAAH KYYWIH 3AEKTPOJIUT 3PUTMANIAPHHUHT HO3JIEKTPO-
JIUT 3pUTMajlap KOHYHAapuMaaH 4yeTaaHuiuu cababrapupat
6upu. by KyuHH 3bpTHOOpra onuil Kepak. Kyycus anekTpoanT-
JITAPHUHI KYYJH CYIOJITHPHITAH 3pMTManapia Typau TEHrna-
Maslapaa KOHUEHTpauusi ngomacuHu Ky/uiall MyMKHH, Jie-
KWH KOHHEHTPJIaHTaH 3pHUTMANapAa KOHUEHTpauus Hdona-
CHHH TEPMOIAMHAMHUK AKTHBAWK OHNaH aIMALITHPHULI KepaK.

Kyucu3 anekTponutaapaa AACCOLIMANAHHULI JapaXacH,
MEKTPONUTIAPHUHT TabHaTUAAH TALLKAPH, 3PUTMAHUHT KOH-
LIEHTPALMKAra, TeMnepaTypara, 3pMTYBYMHKHI TabuaTura xam
GoFnukK.

TemnepaTypa opTHILH OWIAH ANCCOLMAAHHMILI AapaXacH
owaau. Arap Kywiy Ba KyUYCH3 3JIEKTPOJUT IpUTMaAIap apa-
nawMacH 6ynca, KyuCH3 JEKTPOJUTHHHI AUCCOLMANAHUL
lapa)kacH aH4Ya KaMasiiu, KYYIH 31eKTPOJHTHHUHT JHCCOLHA-
JJAaHMULL JapaxkacHy leapiM y3rapmanau. MacanaH, Kyucu3s aseKk-
Tponut CH,COOH xncnoraHuHr 6Mp MonsAp 3puTMacura Kyu-
an anektpoaut 2CICHCOOH apan 6up Monb Kywuaca,
CH,COOH HMHr auccouuanaHuiu AapaxacH TaxMHHaH 16
MapTa kamasan. Akcuiya, CH,CICOOH sputmacura CH,CO-
OH K;yum.nca CH, CICOOH HuHr JUCCOoUHaNAHULL napaxa—
CU OesApH y3rapmaumi LyHra Kypa OYHIOait 3NEKTPONUT
SpPUTMANIAp AXUCCOLIMANIAHIAH YMYMHIit MOH Bepca, KyuCH3 3/1eK-
Tpoaut CH,COOH Ba kyunu anexrponutr CH,COO~— aue-
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TAT HOH XOCHJI KWJaau. YMyMHI HOH KOHLIEHTPAUMACH KY4-
K 3NEKTponuT KoHueHtpauusacura, CH,COO~ koHueHnTpa-
unsacn CH,COONa koHuUeHTpauusacura TeHr 6ynanu, sibHH
[CH,COO-]=[CH,COONaj.

Ifuccouuananum JApaXaCUHMHI KUMMATH 3pUTMATIADHUHT
3JIEKTP YTKa3yBUAHJIMTH, My3Jlalll TeMnepaTypaCHHHHI KyTa-
PMJIMLLIA, OCMOTHK OOCHMHHHT OPTHUILHM Kabu xoccalapuiaH
xuco61a6 yuHKapunaam.

SpPUTMAHUHT MOJAp KOHUeHTpauusacH C ra, nMccounana-
HHLU JapaxacH a ra, 6up MosieKyaa INCCOLHA/IARHIaHAa XOCHA
OyiraH MoHnap CoHy n ra TeHr 6yacHH. by Bakraa aucconna-
JIJAHMLU HaTHXAacUAa XOCWJ OYAraH HOHJIADHHHT MOASP KOH-
ueHTpaumscH Can ra, AMCCOLIHAIaHMaraH MoJIeKyaaiap KOH-
ueHrpaumnsacy C—Co=C(l—a) ra, memak, 3pMTr™Magarud 3ap-
payaJlapHHHT MOJNIsip KOHUeHTpauuscu Con+C(1—o)) ra TeHr
6ynanu. buHoOapuH:

. P, Cna+C(l-a)
I = E" = C

By TeHrnamanan: _
a =4k (IX.2)

n-1
buHoOGapnH anekTpoanTaap yuyH (n=2)
oa=i—1

Llynpait xuaub, M30TOHUK KoxpPuuHeHT (/) OpKANK AHC-
COLHANAHMIU JApaXXaCHHYU aHHUKJAll MYMKHH.

I — HU KyHHIarH TeHrjaaMaJapHUHr OupHaaH doitnana-
HHO XHcoOnal MyMKHH:

. n P
i = (%) = (&) = IX
Ty OCMOTKK Bocum Pu 6yr GocHmu ( 3)
_ AT,
AT, ] spuraa myaiams TemneparypacHHKir nacanmuix
= (A%,
AT, ] purua kafkaut TeMnepaTyPaCHHMHT OLWIKILIK

A. KYMCHU3 INEKTPONNUTNAP
UMOHNAP MYBO3AHATH

Jdxccounanaumi KORCTAHTACH. JEKTPOJHTIAPHHUHT NUC-
COLIMAJIaHMLL Xapa€HH KaHTap XapaéHaup. Monekynanapnas
Xocun 6yiaraH voHnap 6up-6upm O6MNaH yuypailiyBH HaTHXa-
cuiaa OMpHUKKO, KalTaaaH MOJeKyaanap XOCHA KHIHLIKH MyM-
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KMH. LllyHUHr yuyyH, macanaH, 6uHap AB NEKTPOJIHTHHHT
miccouua.nanum MYBO3dHATHHHHI KOHCTAHTACH KyHuaaruya
6ynaau, AB € A*+B* peakuus yuyH:;

K, = a;f: (1X.4)
€KM CYIONTHPHUAraH 3puTMa YUYyH:
A']|B"
K, = & (IX.5)

Oy epna, a,;, a,*, a;, — AMCCOUMAAHMAraH MOJIEKY/1a, KaTH-

OH Ba aHUOHJIADHMHT MYBO3aHAT KApPOp TONTraH NMaMTaaru Tep-
MOAWHAMUK aKTHUBAHTHU (CYIONTHPUITAH 3pUTMANap yuyH [A*],
[B-]|AB] xoHueHTpaumsinapaad ¢onaanaHuml MyMKuH). by
KOHUEHTPALKs MYBO3aHAT KOHUEHTpALUMUACH ACHHIANMU.

duccounanaHnil KOHTAHTaCUHUHT KHHMAaTUHM BaHT-
FNoddpHuHr n3oTepma TeHrnamMacuaal doinanannd xucobnad
YUKAPHUILLI MYMKHH:

AG,=—RTInK,

MyB0O3aHAaT KOHCTAHTACMHHHI AUCCOUMAIAHHUUI Japaxa-
CHHH o 6unaH ndonanawi xamMm MyMKHH. Arap OMHap 31eKTpo-
T AB HuHr aactnabku koHucHtpauusacu C, auccoumnana-
HHL aapaxacH o 6ynca, KaTHOH Ba aHMOHHMHI KOHUEHTpa-
uusacu [A*]=[B-}J=—aC 6ynaau, anccounananmaraH mone-
Kynaanap KosueHtpauusicu [AB]J=C—Ca=(l—a) 6ynanu. by
KHMaTiap MyBO3aHAaT KOHCTaHTa ndoaacura Kymuca:

A e e’ - e ]
Ka="@er "ci-o " C1-a"T-a'v (X6

V — cyontupuiu.

Kyiinna anccolianaHymil MyBO3aHATHHHU INEKTPOAUTHHHE
6ab3u TepMOAMHAMMK Ba KUMEBHH XOoccaiapHura TaTOMKH 0axc
3TUAALM.

Cysunir nucconnananniun. Cys 03 6yica xaM Boaopoa Ba
TMAPOKCHJI MOHNAPHIa AUCCOLMANAHARM:

H,O02H*+OH-

Cysnu spuT™Manapaa H* MoHu noHMMO riapaTiaHraH xonaa
H*+H,0—H,0" 6yaaan. H,0* okconunit vonu aennnanun. Xo3up
H,0* Kaﬁu 60uu<.a nolnap xam MawTyM, Macanad, H O: . llyH-
ra KYpa, AUCCOLHANAHHIL peakllMiacH Kyiinaaruya 63/11&111

H,0+H,0 & H,0°+OH-
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Kynatnuk y4yH H,O* ypuura H* GeTHCHHH €3aMu3, Je-
KUH acauna (H*) esunramla y (H,0%) a3kannaurunu scaa ty-
THILI Xepak.

CyBHHHI AKWCCOUHMANAHHILI KOHCTAHTACH:

C ..C
HyO = Criyo (IX.7)
Gav3an: Kyo = lHlllil%T | 6ynann.

CyB Xyna kaM auccounanadaau. CyBHHHI AHCCOLMAIaHHLL
aapaxacu 293°K (25°C) aa, «=1,8:10-%ra Ttenr. Iuccounana-
HHL HATHXAcHOa CYBHHHI KOHUEHTpPALHKACH amanna yH4Ya

y3rapmaiian. lyHra kypa, C wpo HY aMasia TypFyH aeb xabya
Kuavwt MyMkuH Ba (1X.7) TeHrnama Kyiuaaruvda e€3mnanm:

K, C,0=C,. C,,. =const=K_

K, — cye uonaapunune xynaimmacu neAnnanm.
Cysaa H* Ba OH~ MoHMapHHHHT aKTHUBJIWTH Ba KOHLIEH-
Tpauusacu 6apasap 6ynrannuruaad [H*]=[OH-]=const

Oy = 18-107%, Cppo = 1080 = 5556 [H*J[OH")=K,, [H']=
=[OH-]=Q, CH]O = 1,8'10—9'55,56=l,004'10_7 r'MOH/J], Kh=

=[H*]{OH"]=(1,004-10"")=10""4. [H*] O6unan [OH~-] HuHr
KYNanTMacH TYpFyH KaTranuk oyaramwmuruaan (10-), spur-
maza [H*] vunr kynaiwmuun [OH-] HuHr xamanmwmra, (H*]
HUHr KamanuwK 3ca [OH~-] HUHr Kynaiuwura onubd Kena-
IH, SbHKU KynaiitMa aonmo 10~ ra renr 6ynany. UlyHra kypa,
|[H*] Ba [OH-] HHHr KuiiMaTH yaapHHHr OMTTacu OpKalM
ndonananuiu MymMkuH. Onarna {H*] opkanu ndonanaiu Kkabyn
KMAMHIaH. Arap MyxXuT Heltpan 6ynca; [H*]=[OH~] Ba
H*]=10-7, arap MyxuT xucaotaau 6ynca: [H*]>[OH-] Ba
[H*]>10-7, arap myxut uHwikopuit oynca: [H*]<{OH-] Ba
[H*]<10-7.

IOKopuaaru TeHraamManapaa 3pMTManap ydyyH KOHLUEHTpa-
UM YPHUra TEPpMOAWHAMHUK AKTHUBAMK HGPONACHMHH KYHMLU
Kepak. YeKCH3 CYIONTHPHraH IPHTMANAP YYYHIHHA KOHLEH-
Tpauusi HPoNaCHMHU KONIHUPHI MYMKHH.

a,a .

Kﬂ = N __OoH (lX.9)

B0
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Kyao=2a, =const=K,
AeMax,
K,=a
Baa,~>a,  — KHCIOTAIH MyXHTAa
a,.<a,_  — HIWKOPHH MYXHTAA
a,=a,.  — HeHATpan MyXHTIa

JIeKMH MYXUTHHUHT KHCJIOTAIH €KM MIUKOPUN 3KAHJIUTHHH
6yHaait udoaanaw Hokynai. lllyHra kKypa, MyXMTHHHT peak-
LUMSCH BOAOPOX HOHHM KOHLUEHTPAUMACUHUHI MHHYC MLLOpA-
cu 6unaH onvHran aorapudmu opkanu nonanaHaau. by Muk-
JOPH 3PHUTMAHMHF 60d0opod kypcamkuwu aeinnanu sa Px 6u-
JlaH 6enrwaaHanu:

P=lga,; P=—Iga, (1X.10)

P=—Ilg(H*]; P =—Ig[H,0] (IX.11)

TemnepaTypaHHUHT y3rapHiUK OmnaH CYBHHUHI AHCCOLIMA-
JIJAHULL Aapa)XacH Ba IMCCOLIMANTAHMIN KOHCTAHTACH V3rapanu.
Hatuxana peakuusa MyxutHHH udoaaiosum PH — HHUHT KHii-
MaTH XaM y3rapanm.

PH — MyxuTHHHI ¢axkaT HelTpan, KMCJIOTAIH €KH HLLIKO-
PMIIUIHHUA KYPCAaTHO KO/JMACAAH, MYXUTHMHI KMCJIOTAIHINK
CKM HIKOPHIIMK AapaXaCHHH MHUKAOPHI ndoaanaiau. PH —
Xyla axaMMATIH GU3NK-KUMEBKI KaTTanukaup. KynruHa xa-
pac¢Hnap MYXHTHMHT KHCJIOTAIM €KM aCOCAMIH MabJIyM Japaxa-
nJa 6ynraHaa, ssbHU PH MabayM KMHMaTra sra 6yiiraH wapouraa
oopaau. Onam Ba XaifBOH OpraHM3MHKAA, YCHMIHKIapaa 6opanu -
raH KynruHa XapaéHjap, O3MK-OBKAT, KYHUNIMK, TYKHUMauyH-
NYK Ba CaHOAaTHMUHT OOLUKA TapMoKjapuiaa coanp OynaauraH
KYNruHa Xxapaéunap PH HUHr MabiyM KMHAMATH €KW MawiyM
yerapacuaa 6opaaun. Onam €xy XaiBOH opraHM3Muaa 6upop ca-
6ab 6uiaH PH HopManaH KamMaiKb €kn Kynainod KeTHIUH Typau
KacauMkiaapra onnd kenaau. OpraHusmaa ¢pepMEHTIAPHUHT
TabCUpH PH HUHI KuiiMaTura GoFAMKAKD. Xap KacH depMeHT
MabiyM PH yerapacuaa muinaiau. by yerapazaH o3rmHa 4erra
YUKW depMEHTIAPHUHT TAbCHPUHHY aHYarMHa KaMaiTHpPaau.

dputmaza H* UMOHNapUHHMHI KOHUEHTPALIMACH MabJyM
o6ynca, PH HUHr KuitMaTHHH, aKCHHYa PH — Mabaym 6ynca,

280

www.ziyouz.com kutubxonasi



H* nunr xoHueHTpaumnsacuuyu (I1X.10, 11) TeHrnamanap €p-
AaMuaa xucobnawl MyMKHH.

bydep spuTmanap. KynuHua, BOAOPOA HOHNAPH KOHLEHT-
pauMAacUHHU Xxucodbra onub, xap xun 6apkapop 3puTManap Tamn-
épnaiy xamaa ynapaaH goiganaHMura TYFpu KejaiM.

Boaopoa noHnapuHMHr KoHueHtpauusacu (pH xuitMaTH)
6apkapop 6yaraH aputmanap 6ygep Ipummanap neb aTanaaM.
byHnan 3pUTMaANIap CYIONTHPHIL HaTHXaCKHIA Y3UHUHT P nun
aesipnau ysmmupmamm Kywin KMcnoTa €KH Kywis acocaaH
03pOK KyuIWwiranaa xam oydep aputmaHuHr pH Kuitmati Xxyna
KaM y3rapaaM.

bydep 3puTManap KyucH3 KHCAOTa Ba WY KHCIOTAHWHT
KYy'UIH acoc OuiaH xocun xunraH tyau (macanan, CH,COOH
Ba CH,COONa) €ku kxyucu3 acoc Ba iy ACOCHMHT KY4IH
Kucnom OnnaH XOCH KWIraH Ty3u apanailiMacuaaH ubopar
oynaam:

CH,COOH+CH,COONa — 6ydep 3puT™a Muconuaa 6y-
dep 3pHTMaJ'lapHHHl' 6ydep TabCHpHUHM TEKLIMPHUO KYpaMu3.
Cupka xucnora H* Ba CH,COO~ nonnapura auccounanaHa-
OH:

CH,COOH2H*+CH,CO0-

by peakUMSAHHHT AHCCOLIHAJIAaHWIL KOHCTAHTacH KyHHaa-
ruya:

K _ [H*)[CH;C007]
K~ [CH,COOH]

byHnnaH:

[H*] = K, [CH;COOH]
[CH,COO™|

xenunb unkaau. CH,COO~ — noHu cnpKa KHCIOTa Ba HaTPHiA
aLeTaT Ty3uaaH x.ocun Oynanu. Arap KyucHU3 KHCJIOTa IpUTMa-
CHra My XMCIOTAHHUHT AXIUH AUCCOLIMAIAHAANTIAH TY3H KYLUHA-
ca, KHCAOTAHUHI INCCOLHAaHUIUN KaMasaanu. CHpKa KHCIIo-
Ta KyucH3 Kucnora 6ynranu yuyH spurmanaru CH,COO- —
MOHJAPHHHHT KOHUEHTPAUHACH TY3HMHTI KOHLCHTpaUHACHUTa
TeHr, abhn [CH,COO0-]=[CH,COONa] aup. CH,COO- —
HHHT Oy KHHMaTHHH loxopunam TeHrnamara ldmcax

_ {CH,COONa]
P,=—IgK,*1g [cH,Co0n]
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YMyMmas 6ydep apuTMmanap yuyd pH Kyluaarnuya Ginﬁuu:

pH=—IgK +Ig el (IX.12)

Hdemak, MmavnyM Oydep 3puT™Ma yuyH 3puT™a pH HUHT KHii-
MaTH Ba YHHHT y3rapviuy (ManiyM TeMmrepartypana) Ty3 KOH-
LEeHTPALUHUSCUHMHT KUCNOTA KOHUEHTPaUUsACHUra 6yaraH Huc-
0aTMHu y3rapyHuwinra 60rauMK. by HMCOATHHMHIr MaBXYILTUTH
IPUTMAHHUHT Oydep TabCUPHHU KydyalTUpanu.

IpUTMa CYIOATHPHUATAHIA TY3 Ba KHCJIOTAHUHT KOHLEHT-
PAUMACH TEHT KaMasdH, JIEKHH YAAPHUHT TEPMOAMHAMHUK aK-
TUBJAHWIY Typaudya y3rapaau, 0y pH HuUHr y3rapuiuura cesm-
Jlapay TabCUp KHaManau, OyHu xucobra osnmaca xam 6ynaau.

Arap Oydep apuTmManapra Kywin acoc €KH Ky4YJH KHCIO-
TagaH O3ruHa KYLIWAraHiaa, Kyiuaaru peakuumanap 60pMiuH
H* Ba OH~ noHaapuHUHI Kynaiuwura (€KMH KaManulwKHra)
TYCKUHJIMK KWIanH:

CH,COOH+CH,COONa
bydepra HCI éxku NaOH kywmaranaa:
CH,COONa+HCI=CH,COOH+NaCl
CH,COOH+NaOH=CH,COONa+H,0
NH,OH+NH _CI 6ydep spurmacura HCI, NaOH kywunranaa:
NH,OH+HCI=NH,CI+H,0
NH,Cl+NaOH=NaCl+NH, OH

Hemak, HCl Huur ypuura xyycus kucaota CH,COOH
XOCHJI 6yna.nu byHMHr HaTHXacKaa Ky KMCIOTAHHHT KY4YH
nacasaau. JlexkudH, CH,COOH HMHI KOHUEHTPAaLUHUACH OpTAIH.
OPUTMAKHUHT pl-l KHHAMATH KMCNOTA KOHUEHTPAUMACHHHHT
y3uraruHa aMac, 6a1ku yHHHr ¥3 Ty3u KOHLUEHTpauHusicH OH-
NaH y3apo HUcOaTura xaM 6orauk, Oy HUcOaT s1orapngm oc-
THAA TypaaW, WYHHHr yyyH pH HHHr KuilMatH Xyaa kam
y3rapaan. Na*, Cl- HoHnapu 3ca 3pUTMaHMHI HOH KYYHHH
y3rapTMpanu, aeMak, akTUBAHK ko3dpduuueHT 6Mp 03 y3ra-
paau. AHHUK XxHUcobnapaa 6yHu 3wTHbOOpra onmu Kepak. Arap
6ydep sputMara Kkyunu acoc, MacanaH, NaOH kyuwmuica, y
CHpKa KHCioTa 6unan 6upnkub, CH COONa TY3WHH XOCHJ
KMnaau. JdeMmak, acoc KywuaraHaa KMCNOTAHHHF MUKAODH
KaManub, Ty3HHMHr MuKaopu optaak. lOkopuna 6a€H aTunraH
cababnapra kypa, 6y xonna xam pH Xxyma xam y3rapaam.
glyH‘OH+NHCl Oydep 3puTMAcHAA XaM LLYHOAH Y3rapuil

JIAAH.
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bab3aH O6ydep spuT™Manap 60CKHYAM AHCCOLIMANAHAAUTAH
KYN acocau KUCAOTAIapHUHE Ty3lapu apanauiMacuaaH Tai-
épnaHuiumn MyMKuH. Macanax, NaH ,PO, 6unan Na,HPO, apa-
JIAIMACHHHUHT 3PUTMACH 6y¢ep 3pmma.uup, quKn 3pHTMa

NaH,PO, tysunan xocun 6ynran H, PO, Kucnota Ba yHUHr
Ty3u Na,HPO, nan ubopar 6ynanu.

Onartna, MyailisH 6ydep 3puT™Mana Ty3 Ba KMCJIOTa KOH-
LeHTpauusanapyu Hucbatu ysrapraHaa pH HuMHr ysrapuumn 2
OMpankKaaH owmaiau, nekuH pH kuitmatu 2 6unan 12 opa-
CHAa y3rapa onaaMraH yHuBepcasn oydep apuTMa xaMm Taiep-
Jlaul MYMKHH, MacajaH, ¢ocdar kucaora+deHunaiietat Kuc-
nota+6opar kuciaora Ba NaOH apanaiwimachu.

Ty3napuuur mapoau3u. CyB Xyna KaM IUCCOUHANAHHILLIN-
ra KapaMacaaH 37eKTPOAHT IpUTMANIapDHHUHT XOCCacura Kar-
Ta TAbCUP KUJIAAU, Oy rHAPOIU3 XApAa€HUAA aHUK KYPHHAIIHM.
Ty3 HOHNIapUMHMHT CYB HOHJIapH OM1aH peakuuAra KHPHUIYBH
2udpoaus, ned aranangn. Mypakkab MoaaanapHUHr cyB O6unaH
peakumsara Kupuunb 6omka Moaganapra aiaaHUuILK XaM 2uo-
poau3 NeHnnanm.

CyB KaM aMccolyataHraHIuru yuyyH spurmMaga H* Ba OH-
HOHJIAPUHMHT KOHUEHTpaUMACH Xyaa o3 6ynanu. Tyanu 3pur-
Maza Ty3 Honnapy H* éku OH~ noHnapuHuHr 6upu 6unan
Onpukaam Ba ynapaaH OMpUHHHI KOHUEHTPALHACH KaMasiaH.
byHHHr HaTvxacuaa cyB anccouuanaHunO, aurunad H* Ba OH-
HOHJIapHUHU XocHa Knaa 6ownanaun. Ulynnain xuanb, ruapo-
JIN3 HAaTHXacuaa 3puTMana optukia mukaopna H* eku OH-
HOHJIapH Xocua 6ynanu. by Xxapa¢H HaTHXacuaa 3pUTMa KHC-
NOTANHU €KH aCOCAM peakuusra ara o6yaaau.

Mwaponu3HuHr acocuit cababu kKam AUccouHanaHanUraH
MOAAAIAPHUHT XOCHA OVauwKaup. MHaApoan3 XapaéHHHUHT
OopHIIM Ty3HHUHT TabuaTura 60oraANK Oynanu.

Kyucusz kucnoma eéa ky4au acocaapdan xocun 6yazan mys-
Aaprune udpoausu. Mucon yuyd, CH,COONa HuHr risaponu-
3uHM KYpHO unkaiinuk. CyB OunaH HanHH aueTaT opacuaa
KyHMaaruya peakums dopanu:

CH,COONa+H,0 2 CH,COOH+NaOH
éKH
CH,COO +H20 rad CH,COOH +OH-

LWynnan kunubd, ruapoan3 Hatnxacuaa OH~ noHnapu Hu-
Funa Sownaiau. [JJemMak, Kyucu3 KMCNOTa Ba KYy4IH acoclaH
XOCHA O¥araH Ty3napHiHr CyBaaru 3pHTMACU HILKOpPHIt pe-
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akuusira sra oynaaun. I'maponns peakuMsCMHUHI MYBO3aHaT
KOHCTaHTacH KyHHlarvya.

ACHCOOH 3, ,,-
Kr — 3 OH

(IX.13)

3cH3c00”

a=yC OyAraHJMryu yuyyH, TEHIJlaMajapaaH KyMuaaru kKe-
JAHO yuKaaH:

_ CcHyco0HCy - Ycuzcoou Yo, -

K, = —¢

CH3C00"~ Yeu 3CO0™

KaMm HOHIK pUuTMaapia AMCCOLMAIaHMaraH KMCJIOTaHUHT
aKTHBJHK KO3ddnuueHTn 6upra TeHr (Y cuscoon = 1), 6Mp xmn
BAICHT/IM MOHIAP AaKTHRIHKK KO3IPPHUUHEHTHHUHT HUCOAaTH XaM

14
o _
6upra ssKuH (7(:“ — =

MaHUY KyAuMaaruua €3uill MyMKHH:

1. Mynnait xkunu6 (1X.13) Tenrna-

C C
K, = —g—-oH (1X.14)

CH3C00~

Arap (IX.13) TeHrnaMaHHHT YHF TOMOHHHM A, ra Kyna-
THUpWICA Ba OVIMHCA:

ACHKOOH A, -2
Kr = —

A ciycoo™ Ane

a

-a -
_ . _ “H* “cH3co0
Ba K =a_ -a,,-; K, = FyST—— 3KaHIMIH 3bTHOOpra

OJInHCa, Oy TeHrnamanaplaaH:

oynanu. Wlynaaii Kuaub, ruaponminaHuil MyBO3aHAT KOH-
CTAHTAaCMHU MKKH AMCCOUMANAHMIL, SSbHM KMUCJIOTA Ba CYB-
HUHT IUCCOLMAIAHULL KOHCTAHTANapH 6unan ndoaanas MyMm-
KHH. [leMaK, Ty3N1apHUHT FTMAPOIH3 KOHCTAHTACH KHCIOTAHUHT
AUCCOLMAIAHM LI KOHCTAHTACH A TECKapKH NPONOPLIMOHALINP,
ABHU KHCIAOTA KaH4Ya KY4YCH3 Oyica, YHUHT TY3H LUYH4YaA KN
rUAPONHU3IAHAH. '
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Myso3aHat BakTHaa OH MOHNApHHHHI KOHUEHTPAaUHACHHH
aHuKIanauk: 1 n aa C, Monp Ty3 (MacanaH, 6mpop auerar)
3pHraH O6yJicuH. Arap B TMAPOJIN3 JapaXacH (TY3HUHT FUapo-
NU3/IaHFaH KUCMHU) Oysca, rUApOAU3 HATHXACHAA XOCHJ
6ysiraH MOHJIAPHUHT KOHLUEHTPALIUACH

Ccu;coou = Cou- =BG,
Ba FMAPOJIM3/IAHMAraH Ty3HMHI KoHueHTpauusacu C —BC =
=C,(1—p) ra TeHr 6ynaJ1u By KUIAMaTAapHH runponm KOH-
CTAHTACH TEHINIAMACHTa KVitcak

C 2 2
=&y =G &5 (IX.16)

K - CcuscoonC -

P CCH3C00' Co(1-)

Keaud unkaau. Onartaa, riaposiu3 gapaxacu — B Xyaa KH4YMK
Oy/nraHW yyyH yHHHr KMMMaTHHM Oupra HUcOaTtaH xucobra
onMaca xam 6ynaau (1—pB=1). demak, (IX.16) TenrdamaHu
KyHuaaruvya €3mil MyMKHUH:
2
K=C 52—._Cn)_ Con-
Co Co

.= JK.C,; 3=J§=1f%,g: (1X.17)

KeJUub YMKaau.

'Maponu3 napaxacu Ty3HUHI KOHLEHTpPaLUMUSCHra TecKa-
pH NponopuUMOHan O¥iraHu ydyH, 3pMTMAa CYIOJTHDHIITAHH
Capu ruapoyu3saaHuu optud bopanu.

IpUTMAHUHT pH KMHMaTHHH Kylinaaruya xycodnaiu MyMm-
KuH: (IX.8, IX.15 Ba IX.17) TeHrnamanapnaH:

byHnaH:

C Ky KpK
H™ Con Co

€KH
P=—IgC,. =-41gK, -4 1gK, +11gC,  (IX.18)
[ynnait Kunub, KyucH3 KHCJ0TA Ba KY4YIM aCOCAAH XOCHI
OyaraH Ty3/lapHHMHT CyBOaru 3pMTMAacUHHU acocauru éku pH
HUHT KMMMATH KUCIOTA KYYHHHHT KaMaiHluu Ba KOHLIEHT-

PAUMSHHUHT OPTHULLK OWNAH KYNasitiy, TEKUH 3PHTMAHHUHT KOH-
UEHTPAUMACH OPTHILH OMNaH FMAPOJIH3 NMACASAH.
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Miapoan3 aapaxacura TeMnepaTtypa XxaM TabCHPp KMJIAAH.
Temnepamypa xymapuauwu bunan eudpoaus odapaxcacu éa P
Kuiimamu xam y32apaou.

Kywin KucjioTa Ba KYYCH3 acocaapaaH Xocua 6yaran tys-
napuuur ruapoansn. Macanan, NH, Cl. IOxopuaa 6a€H atun-
raH 6axcnap HaTuxacmuaa:

P, = 11gK, + $1gK, - 31gCo (1X.19)

by epaa, K, — aCOCHMHI AHCCOUMANAHWII KOHCTAHTAaCH.
(1X.19) tenrnamanmad P, HHHr -l-Kb RaH, iIbHYU 7 AaH KaM

oynuwu KypnHub Typudban. lemak, OyHnai ryanapHHUHT CyB-
03ry 3pHTMacH KHCJOTANIH peaklusira 3ra Oyaanm.

Kyucu3 KMCI0Ta Ba KYYCH3 acoCAaH TaLIKHA TONraH Ty3-
JJApHHUHT (MacanaH: CH3COONH ) rmlponuau YUYH:
P, =-31gK, - 31gK_+31gK, (1X.20)

H

Hemak, arap K =K, 6yaca myxur Heirpan 6ynanu. Arap K >K_

Oynca, sibHH pH<7 MYXHT KHCNIOTa/IN, arap K <K_06yica Myxurt
acocau 6ynanu, abHH P >7.

Kyund KMCIOTa Ba KYyWIM acoCAaH TalKWi TONraH Ty3aap
(macanan NaCl) runponmnsznaHMana:

NaCl+H,0=NaOH+HC]

HoH peakuus: Na*+Cl-+H ,0=Na*+CIl-+H*+ClI-
aemak; H,O=H*+OH~-
prnqalmnx Kynairmacu. KuituH apunnuraﬂ Moaaanap-
HUHT 3PYBYAHNAHUIU YJIAPHUHI 3PYBYAHJAHMK KYmaWtTMacu OM-
NlaH xapaxktepnaaHaan. MacanaH, ¥3 yykmacu 6uM1aH MyBoO3a-
HaTAa TypraH KHIHHH 3pHAAHTraH JEKTPOJHUTHUHT TYHHUHIaH
3puTMacH 6epunrax, aed dapas Kunaauk. Mucon yuyn, AgCl
BNEKTPONUTUHU KYpHUO ¥tamMui. AgCl HHHr auccouHantaHyil
KOHCTAHTaCH
a .-a._.
K =2 9
Ve

6ynaan. AgCl xam apuiinmran mMoana 6yiaraHu yuyH YHHHT
aKTMBAUTH y3rapmaiau. lllynra MyBoduK;

K-a~O= a,.-a,. — y3rapMac COH
€KH

La=a,_, 'a (IX.21)
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6ynanu, 6y epaa L, — 3pyBuaHiIMk Kynaﬁ'macu AgCl kam
3pYyBYaH 6ynranmlaﬂ aKTUBJIMKHM KOHUEHTpAauMusa OunaH an-
MaLTHPHULLI MYMKHH:

L=C,. C. (1X.22)

by epna, L, — 3pYBYAHIHUK KYyNnanTMacH.

Spth:aHnHK xynam*macu MabJIYM 3JIEKTPOJIMUT YUYH Mab-
JIyM TeMnepaTtypana yirapmac KMiimarra 3ra. Arap 3puT™Mana
Ag+ Ba Cl- MOHNApHHU XOCHN KHJIAaOWraH OOlIKa 3/EKTPO-

nurnap 6ynmaca C,. =C_ . =[y 6ynaau Ba y 31€KTPOIUT-

HUHT  3puiu xoccacunu (Ipysvarnaueunu) ugodansaiiou. Ipys-
YaHAUK KYNMAaHTMACcH TeHrnaMacHAaH KYPHHAAMKH, 3MEKTpPO-
JUTHUHT 3pHILLUH, IPUTMARArY HOHNAP aKTHBIMIMHUHI (KOH-
LEHTPALUACUHHNHI) KYNaWTMacH 11y 3J1IeKTPOJHTHHHI alHH
TeMMNepaTypasard 3pyBUYaHIMK KyNanTMacura TeHIIaWryH4ya
BaBOM 3TalH.

Llynu xaM aitTn6 YTHIL KepakKH, 3pUTMaaa 31eKxmpoaum-
HUHKZ HYKMA2Q Mywiuwu yHyH, Wy 31eKmpoaum UOHAGPUHUHS AK -
mueauxknapu (KOHUeRmpayuanapu) Kynaummacu YyHuHe 3pye4an-
AUK KYynaiimmacu Kulimamudan kamma 6yauwu Kepax.

lynpait kuaud, 3pyBYUAHAMK KYNaMTMacH 3SJEKTPOJIMT-
NTAPHHUHI YYKULLI Ba 3pMLUI WAPOUTUHH Hdoaanainau. Maca-
nat, AgCl spurmacura Cl— — noHnHu 6epanuran 6oiuka 6up
anexTpoaut (Macanan, HCl) xywunca, sputmaza Cl— HOHHU-

HUHI MHKAOpPH Kymnas 6opaau Ba [C,_. C_. ] KuitMaTn 3pys-
Ag Qa

YaHJUK KynaWTMacH KHHMaTHAaAH OpTMO KeTaau, HaTuxaaa
AgCl uyka 6ownainau. Arap, akCHH4a, 6y vorsnapaas Gupop-
TacH ﬁj’monmca yyKMa 3pHLLIK MyMKHUH. Moraanapuu bara-
MOM YYKTHPHLLIA 3pYBYAHIUKHHHT aHa WYy xoccacuaaH Gpon-
aananunann. Ag* éxu Cl- nonnHu 6epmaiianran 6ouIKa 3nex-
TPOAUTNAAPHHUHT KYLIMAKILH XaN 3PYBUAHNHKKA TAbCUP KHAa-
AW, YYHKH Oy x0n1a 3pMTMAaHUHT HOH KYYH y3rapaau, RaTH-
Xana MOHMAp aKTHUBAMIH, 11y XymaanaH, Ag* Ba Cl- noHna-
PUHMHI AKTHBJIMIY Y3rapHiluM MYMKHH.

Temnepartypa kyTapuanuin OUAaH 3pyBYaHANK KynaiiTMa-
CH oJaTaAa opTanm.

XKyna 03 MHKAOpPAA 3pyBYH TY3INAPHUHI IPYBUYAHAHK KV-
MaiiT™MacH Xyada XaM KHYMK COH OViiraHW YUYH YAApHUHI VPHHU-
ra norapudyM KuitMaTH Kyanadaau, ssbHU — lgl=pL (xyaau
wyHuHraek — IgKk=pK).

Arap Ty3 UKKH BIECHTAH MeTann HOHU (M?*) Ba MKKH
acocau KyucHs KucnoraaaH xocun oyaca (CaCO,, BaCO,,
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SrCO,), 6uprHun (K)) Ba ukkunuu (K,) auccouranaHuui
KOHCTAaHTacH Ba 3putMa pH xuiiMaTnapuHUHr Hucbatura
Kapab, 3pyBYaHAHK [J] KyHHaarnua Tonuaanu:

Arap pH<pK, 6ynca, 3,,, = C, L / K K,,

pK,<pH<pK, 6ynca, 3,,, = JL/Cmm ,
pK,<pH 6ynca, 3,,, = JL.

bab3aH, yYKMaHHHr OMTTa HOHHU 3pUTMALAru (IPUTYBUH)
Moaaa 6uiaH 3pyBuH KOMIIEKC XOCHT KMAMILUN MYMKUH (Ma-
CajiaH, KyMylll FalOHUIapH aMMHak 3putmacuaa [Ag(NH,),]*
KOMIUIEKC MOHHM XOCHJ KMJIMIUK MYMKHH) YMYMaH, 4YykKMma
HOHJIAapHAaH GHUTTacH KaM IMCCOUMNaHyBuy A B xunaaru Tys-
Jlap KyHHIaarvya auccouuiaHaau:

AB @ nA*+mB-

Ba I€MAK,
K a;, a;_
a CAnBm
Ba
L=a,.a_

éxu L = a, ay =|A]"[B-]"Yae - Vo =[AT[B]my "

nem

Yar +¥s =7,

Y, — YPTaua aKTHBJIMK XyIa KaM 3pYBUH, sibHN yTa CYi0-
TUPpWIraH apuTManapia akTueiauk Ko3dbpuumnentv y=1 6ynra-
HUOAH

L=[A*]"| B-]" 6yaaan.

YMYyMHI1 3pYBUYAHINK D= Wd]_ / n"-m™ , YTa CYIONTHPHI-

raH 3puTManap yuyH 3=~z Ba aipHUM WOHIAPHUHT PYB-

yaHauru yuyH 3, =4%oa; D, =YL O6upukma (koMiuiexc)

XOCH)1 KHAMLIM HATHXACHIA IpHCa €KUM KaM 3pyBuM OolIKa
OMpHKMa XOCH KHJICA 3PYBUYAHIHK KYyNakTMacH Ba 3pyBYAH-
JIMKHHY aHuKnauaa Oy ysrapmiunap xucobra onMHaau.
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6. ANEKTP YTKAIYBYAHNIUK

Connmrupma 3JeKTp ¥TKa3yBYAHIHK. DAEKTPOJHT 3pHTMa-
CHIAru HOHIap TapTHOCHU3 Xapakataa 6y1anu. IpHUTMa OPKANH
JIEKTP OKUMMH VTKA3WIraHaa HOHJAPHHUHI XapakKaTH TapTHO-
ra Tymun6, ynap Katoa xamiaa aHOI TOMOH 3JIEKTP 3apAAHHH
TaWMO, 3PUTMAHHUHTI 3JIEKTP TOKHHHM YTKa3uilura cababuu
Oynaam.

IJPHUTMANIAPDHHUHT 3JIEKTP YTKa3yBYaHJIMIHWHH, YAapHHUHT
NMEKTP TOKUHH YTHLIHIA KYPCATraH KAPLIHKHANUTH OpKaU ndo-

aanail MyMKHH. MabinyMKH, yTKa3riyaa Ky3aTWaraH Kapluu-
JuK (R)

R=%

6ynaau, OyHaa:
| — VTKA3rHYHHUHI Y3YHJIUTH;
S — YHHHr KYHAOQNaHr KECHM 103acH;
r — COJHIITHPMA KAPWHIAHNK. 7 — HHUHT TECKAPH KH#H-

MaTHIa, AbHH -,1,-=Ac — COAUWIMUDMA IneKmp YMKA3ye4aH-

aux peiunanun. Coauwmupma 3nekmp ymxa3ye4anauk — 6up-
6upudan 1 memp (1 cm) opasuxda ea 1 m? (1 cm? rw3anu)
UKKU meKUc 34eKmpoonap opacuoa ¥olunawuzan CyloKAuKHUR2
anexmp ymka3zyeuarasuzudup. ConuITUPMA 3NEKTP YTKa3yB-
yaHauK ¥inyamu OM—M~ (OM-! cM-!) 6uaan ndonanana-
au. MyailisH TeMnepatypaga 3pUTMARHHHT KOHLUEHTPaUHACH
OpTHUIUHM OHMJIaH 3/IeKTp YTKA3yBYaHAUK Aactaab kynas 60-
paau. MabnyM KOHUEHTpauHMsiAaH CYHIr 3ca, Kamas 6oll-
Nanam.

A,—C — 3rpH YM3UFHHUHI MaKCHMYMIAH YTHIUHIa aco-
cuh cabab Kyrnuaarunapayp: 3AeKTp yrkalyB4aHJiMK HOHIAD-
HHUHI COHHMIa Ba YJIapHMHT XapakaT teanurura 6orukK. KoH-
HEHTPAUMA Y3rapuiuy OMnaH KyucH3 3JEeKTPOJHTAAP HOHM-
HUHT Xapakar Te3yiuru aeapiau ysrapmaau. LlyHra xypa, Kyu-
CH3 3JIEKTPOJIMTAAPHHHI 3NEKTP YTKAa3yBUAHJIMK KHHMaTH,
acoCaH, HOHJIApDHHUHT COHMra OOFnMK. KoHueHTpauus opTH-
w1 6unan 6up romonaan: (C, =aC ) MyBodHK 3pHraH Moana
MOJICKYNAIAPHHKHT COHHU K)"fﬂ"ﬁ?mmn O11aH UOHJIADHHUHT COHU
Kynaitca, MKKHHYH TOMOHAaH JUCCOUMAIAHHLL AapaXaCUHHUHI
KaMalHLIK HaTUXAaCcHaa HOHJIADHHUHT COHM KaMasaou. Makcu-
myMraya OupuHuu 3ddekt, CYHr HKKHHYHN 3PPeKT YCTYH-
MUK KWIaaM.

Temneparypa KyTapuaviun OMnaH, acocaH, Kyiuaaru yd
Xua y3rapuvig 6ynaau: 1) MyXHTHHHF KOBYUIKOKJAKIH Kamasi-
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AW, 2) HOHNAPHUHI IMAPATNAHMUIUM facasaM, 3) HOHAap-
HMHT XapaxaTr Te3;uru opraan. Onataa, OyHUHr HaTUXacuaa
TEMMEPATypaHHHT OHp rpaaycra Kyrapyuauniumu OMnaH cyBaaru
3PUTMUIAPHUHT CONKMIUTHPMA 3MEKTP YTKA3yBYaAHANTH 2—2,5
B6apobap opraau.

bocuM y3arapuuuis 6us1aH conMuITUpMa AEKTP YTKA3yBUYaH-
AUK aesipan y3rapmaiian. Macanan, 2000 armocdepa y3rap-
raHaa CUpPKa KHCIOTAHHHT COJHMIUTHPMA 3JIEKTP YTKa3yBYaH-
anrn 0,6% ra kamasnu.

DKBMBAJIENT JEKTP yrKkazysuanuk. KOkopuna xkypub yrun-
raHHaeK, COAULITHUPMA INEKTP VTKA3VBUANJIHK 3PHTMA KOH-
LHEHTPAUMSICHHHHI V3rapuiun ounan ysrapaau. by Mukaop-
napHu oaamit ndoaa 6s11an €3ub 6yaMaiaH. AMania comu-
TUPMA IEKTP YTKA3yBUAHJIUKIAH POHAATIAHULE aHYA HOKY-
nanaup. LlyHMHE yuvH, KYNMHYA 3KBHBIEHT 3JCEKTP YTKa-
3yBUAHANKAAH oiALIaHKWAAAN.

Jxeusaienm ek mp ymrkaye4anaux — oup-bupudan 1 m (éxu
1 cm) y3okaukdaeu 1 .m2 (1 cm?) mekuc w3aea sea 6yacan nexm-
podaap opacuza xcotL.iawub, mapxubuda | ke — sxeueasrenm (éxu
1 ¢ — okeusanenm) 3puean Mooda 6yacan 3pummaruHe 3neKmp
ymka3zsysyaHauzuoup.

OKBHMBAICHT JMIEKTP YTKa3yBYaHAUK A KyHHaaru TEHraa-
manap 6nnaH ndoaanaHanm:

A=X=v rew (1X.23)
éxu 2 = 510 10008V, V=n (IX.24)

6y epna: C — 3pMTMAHUHT Kr-3KB./T-3KB. OMnaH udoaanaHras
(HopMan) KOHUEHTpauusacHu, V — KOHUEHTPaUHUAra Teckapu
MUKIAOP — 3pummarune cyroamupuaszanaueu (1 Kr-3xB €Ky rp-
3KB) 3pMraH MOAfa TYTraH 3pMTMa XaxMmu M3 (€xku auTp ou-
JIaH). IKBHUBAICHT I/IEKTP YTKA3yBYAHAHMKHUHT ¥ayamu OM-!
M2/(Kr-3KB), €k OM~'-cM? /(Kr-3KB)AHp. DnekTp YTKa3yByaH-
JJUKHUHI | r-3kB HUCOATAH ONMHTAHAMIUHH Ha3apaa TYTHO,
yndyaM cudaruaa 6ab3aH, r-3KB TYUWHMPHO Koaaupyaaau Ba
3KBUBAJICHT 3/1eKTp VTKazyBuaHAHK OM~! m? (Om-'-cMm?) Ou-
JlaH ndoganaHaam.

ConnuwiTupMa Ba 3KBHUBANCHT EKTP YTKa3yBYAHIHK
nopoaanapHu 6Mp-OMpH OHAAH TaKKoCnacak, KyhWuaaru
XONMHHU KypamMui. CoamiutTupMa 3JeKTp YTKa3lyBYaHJHKAA
xaxm 6up xun M3 (1 1) konub, Oy xaxmmaru 3purad Mod-
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IX.2-pacu. JKBHBILIEHT I1EKTP YTKa3yBYAHAUKHWUHI 3PUTMA
CYIONTHPUAHIUYM OBHaaH Y3rapyuiuu.

AAHUHI MMKAOPHU V3rapaiun. SKBUBAJICHT 3JIEKTP YTKa3yB-
YaHJKKAQ 3CAa AKCUHYA, 3pUraH MOJIOAHMHI MHKAOPH OHp
XU — OUp Kr-3kBuBaaeHT (|l rpaMM-3KBUBaNeHT) KOJHO,
IPHTMAHUHT XaxKMu y3rapaan. Cu, =aC_ na C — 6up Kr-
3KBHBAJEHT, AbHH C_ — TY3HHHI, AEMAK IPUTMAHUHT KOH-
LHEHTPAUMACH OIUHUILUM O11aH IKBUBAJCHT 3JIEKTP YTKA3yB-
yaHAuK Kamasau. lyHu xam aittud yTHUil KepakKu, CYIo-
TUPHIL OMNaH 3KBHBANEHT IAEKTP YTKA3VBUAHIAMKHHMHT Op-
THIIK yerapacu3 oyamanan (1X.2-pacm). Mabaym cvionTu-
PHLLIAH CYHF 2AEKTP YTKA3YBUAHAHMKHHHI OPTHULHH TYXTaM-
ON, YYHKY KEHHHIM CYIOATUPHIL HATHXACKHAA IPHTMAAA XCY
KaHaai y3rapuin coaup ovamaiian. Llyuaain kuanod, spur-
MQ CYHOITHPHUATAHM CApHU 3NEKTP VTKA3YBUYUAHIHK OpPTHO
Oopub, MabayM ucrapana TYXTaWau. SKBHBANEHT JNEKTP
VTKa3yBUaAHJIMKHUHT Oy yerapacu vexcus cywamupunreandd-
2U JK8UBAAEHM INeKmp YMKA3YGHAHAUK A€AUNANH Ba odaTna
Ao OunaH ndoapansananm.

IPpHTMA YEKCH3 CYIONTUPHIITAHAAR KYUYCH3 JICKTPOJIMT TYAa
anccounanadran oyaaaun (a=1), nemax, 0yH1aH KEHHHTH Cy-
IONTHPHILAPAA MOHJIAPHHHT COHM y3rapMaiamn. Aee ga a=|
Oyaanu. YekcH3 CyroaTHpHIDIA HOHAAp OMP-OMpHAAH U1y Klap
Y30K1a10aINnKK, yhap amanaa Oup-0Oupira tabCUpuHu (Top-
TUILIHIIIMHE) Y3rapTupaaiiag. buHobGapHH, MabiyM CVIOJITH-
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PHLLIAH CYHT HOHJIADHUHT KOHUEHTPALUMKACH Ba yjaap ypTacHu-
Jard TOPTUILYB Ky4YM y3rapManau, HaTuXana, JEKTp yTkKa-
3YBYAHJIMK Y3rapManaM.

YekcH3 CYIONTHPHITAKAAMY 3JIEKTP YTKa3yBYaHIHK 3/1EKT-
PONUTAAPHUHT JIEKTP YTKa3yBYaHJIMKNApHHH XapaKTepioB-
Yh MYXHM OMMILIOHD.

DAEeKTp VTKa3yBYaHAMKHHUHHI MOASPp 3NEKTp YyTKa3yByaH-
nuK A ndonacu xam 6op. by nposann A naH ¢papku, KOH-
ueHTpauusacu (C) Monasp MukKiaopaa 6ynaau, SbHH:

A =Xoa V; (V=)

A = Ac1000 .y

M c ’

Tamuw conn. BHHAP 3NEXTPOIUT IPHUTMA KYHAANAHT Ke-
cuM o3acu 1 M2 (1 cM?) 6Y¥araH uMnaMHApPra conuob, 3NeKTPoa-
nap opanuru 1 M (1 cMm), ned dapa3 KUnalAUK. DPUTMAHUHT
KOHUEeHTpauusacu C, Kr-3kB (r.3kB), AMCCOLHAIAHHUII Aapa-
Xacu a — 6¥snca, MOHNApHHUHI KOHUEHTpauusacH oC 6ynaau.
by 31eKTPOAUT OpKanu 3N1eKTP OKMMH YTHO, KyWIaHULIHHHT
aitupmacu E=1 b 6yncun; U — KaTHOHNIApHHHT XapakKar Te3-
nury, V aHUOHNAPHUHT XapaKaT Te3/IMrH OYICHH. DHIU HOH-
Jap 6up cexyHana onunbd VTraH 3/1eKTp MUKIAOPHHH XHcobnab
Kypanauk. Onub VTUAraH 31eKTp MUKIA0PH (OU3HUHT LLAPOU-
TUMM3AA INCKTP OKUMH 3HWIMIH) KaTHOH Ba aHHOHAAp onb
VYTraH 3JIeKTP MUK/JAOPHMHUHI MHFMHAucHra TeHr. CH Ba 3cku
ya4yoB 6upanknapuaa

i=CoFut+CofV i=(CaFU+CaFV)/1000 (IX.25)

Oy epaa, (Co) — MOHNAPHUHT KOHUEHTpaUHUsacH 6ynaan. F —
OUp KIr-3KB (rp-3KB) MOHHHUHT OJIMO YTTraH 3aeKTp MHKIOPH
6ynu6, Mapaneit KOHYHHra Kypa TaxMHUHaH (9,65-107 kn/kr-
3KB (96500) kynoHra) reHr: bHp Kr-3kB HOHHHWHTI Tawub
yrrad ’nexTp MugKaopu FU — 6ynanu; (Co) Kr-skB HOHHHUHT
Tawnb yrran anekTp Mukaopu (Ca) FU — tenr 6ynanu. Co FU
— KatuoHnapHuHr, Co7V — aHHWOHAAPHHUHTI onub VTrau
JIEKTP MHKAOPH.
Oaub yTunran yMyMuil 3/1eKTp MUKJAOPHAAH:

n, = CaFOCaTT = UV (1X.25a)

KHCMHHH KATHOHJAPD,
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n.= U+CaFvV = 7%7 (1X.256)

KHCMHHH 3Ca, aHHOHJIap Tawub yTraH 6ynaam. n, 6a n_ ka-
MUOH 84 QHUOHAAPHUHZ Mawiuw CoHu, 1ed aTanam. I yHnait
KWING, WOHHUH2 mawuw COHU WY UOH YMYMUU 31eKmp MUK0o-
PUHUHZ KAHYa KUCMuKu mawub YTTAaHKUHH KypcaTanu.

(IX.24) Ba (IX.25) TeHrnamanapaaH

n,+n_=1 | (1X.26)
=4 (1X.27)

3KAHJIUTH KYpHHHUO Typubau. Talinul COHHHUHT aXaMHUATH-
HU OMIMHAALITHPHULL YYYH IEKTP YyTKa3yBYaHJIHK MEXaHU3-
MMKHH TeKIWINPpHUO Kypainuk. MasnyMku, MetajutapaaH (6u-
PMHUYH Typ VTKa3ruunapaaH) 3JeKTp OKMMH yTraHaa, Mol-
na 6Mp XoHaaH MKKMHYHM Xofira KYuMaiau. DNEKTPOAUT
3pHTMaNapuaaH (MKKMHYHM Typ VTKasruuiapaaH) 3A€KTp
OKHMH yTraHaa 3ca Moana 6up XxoHaaH MKKHHYH XOHra
CHJIXKHHAIHM.,

DNEKTPOJAUTHHHI XaAXXMHHH (HUKpaH ydu KHCMra, KaTtod,
aHoJ Ba Oerapad xucmnapra 6ynainuk (IX.3-pacm).

DJIEeKTPOJUT OPKAIH 3JIEKTP OKMMH YyTKa3WiMaraHaa HOH-
nap 3pHTMa Xaxmuaa 6up Tekuc Tapkanrad 6yinaau. Maca-
JaH, Xap Kaitcu kucmaa 10 goHa katHoH Ba 10 n1oHa aHUOH
6op, ned ¢apa3 xunainuk (d — xonar). KaTHOH Ba aHHOH-

+Arod —Kamod

o0 | w0 | 4
~10 —-10 —-710

sl 17 +70 +/3
—/2 —710 +8

Jd F7 | 0 | +8
@— 7 —710 .

¢9)

1X.3-pacm. IpurManan H1CKTP OKIMH YTKAIMATAHIArH HONIAP XapaKaTH.
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JapHHRr teanurn U:V=3:2 kadbu Hucbataa 6YaACHH. IpHTMA
OPKA/IH JJCKTP OKMMHM 1000OpHAranaa KaTHOHMAApP KaToara,
aHHOH/Ap 3Ca AHOATa TOMOH GOPHLIX HaTUXACKAA YIAPDHUHT
KaTOl Ba AHOA KUCMJIAPHUAATH COHM (KOHUEHTpauusacH) y3ra-
paau. berapad kucMmaars HoHNap COHU 3ca y3rapmait Kona-
an. MabnyMm BakT OMpAUIKM Muuaa Katoa KUCMHAGH aHOL KHC-
MUra 2 1oHa (7 ) aHWOH KeAraHna, aHoA KMCMHMAAH KaToara
3 noHa (n, ) KaTHOH Konaau (b xonar). Harnxana karon Kuc-
MHAA OPTHKYA KAaTHOHJAp COHM 5 ra Ba aHOId KUCMHIAA Op-
THUK4Ya aHHOHAAp COHM > ra TeHr Oynaau. by optukua (5 Ta
MOH) WOHAAp 3aexTpoaaa axpanud yukaam (C — xosnar).
[lynnaii KWand, HOHAAPHHHI TE3NUIKM Xap Xun Oyauwinra
KapaMail 3JICKTPOJiM34a KaTol Ba aHOMAAAa 3KBUBAJIEHT MHK-
nopaa MoAaa axXpannd uMKaau Ba HOHJIAPHUHT TYPJaH4a Xapa-
Kataa 6yanwin @PapaneiHUBI MKKMHYH KOHYHHra xuanod
KeJIManau.

HNoHnap anexkTp 3apsiliMHU Tawurasuaa onub yTuara
3JIEKTP MUKAOPH HOHNADP COHUra (KOHUEHTpauuscura), ynap-
HHMHT XapakaTt Te3JiIMrura Ba 3apsanapmra TYyFpM nponopiuuo-
Han 6ynub, KaTHOH Ba aHHOHAApP ONAMO YTraH 3/IeKTP MHKIO-
PHUHHHI HHFUHAUCHIA TEHT.

JJIEKTPOAN3 HATHXACKHAA KaTtold KUCMMAa 8 TadaH, aHoOA
KUCMMIA 3¢a 7 TalaH MOH KONAaaH, AbHK KaTol B2 aHOA KUCM-
Jlapyjia NEKTPOIHT KOHUEHTpauusicy y3rapanu. Karoa Ba aHoxn
KUCMJIapAaH MYKOJraH Xap KaiCH HOHHUHT COHHHHU P Ba P,
nebd benrunacax:

P =100—8=2; P =10—7=3

Oynaan. YMyma:
n _U_F
n. VP

Ba (1X.27) tenrnamara MyBodMK:

= (1X.28)

€KH

. A
n = P +P y N = P+P. (lX.29)

LlyHaait xkunuod, Tawumul COHU IMEKTPOLIAP KUCMHIA
IPUTMA KOHUECHTPAUUSICHHHHT Y3rapyMuuHHU yavall Hyam 6u-
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JTaH aHHKJIAaHHUIUHY MYMKHH. Taliull COHH, ¥3 HaBbaTHaa, Ka-
TOA Ba aHOA KUCMHUAA INEKTPOJNUT KOHUEHTPALUSACHHHHT Y3ra-
pHIUMHH Hdoaanaiau.

INEKTPOMLIap KUCMHAA 3PUTMA KOHLUEHTPALMUACHHHUHT
y3rapuiunra cabad ¢dakart MoHnap xapakaruruHa amac. MoH-
Nap TMApATIaHTAHAMIHAAH KOH O6MnaH Oupra ruapart tap-
Kubuaarn cyB XaM xapaxat Kuiaanu. byHHMHr HatMxacuaa
KAaTOA Ba aHOA KMCMJIApHUA3 NCKTPOJIUT KOHUCHTPALUMACH
y3rapanH.

Hlynnat Kuaub, snekrponnap KUCMUia 3pHTMA KOH-
LEHTpAaUHUACH UKKH cabab 6unaH y3rapaau, WiyHra MyBoO-
UK, TalIMIL COHU XaM MKKHU XHJa O6ynanu: Ky3aTH/AraH ta-
WU COHM Ba YMH TAWIMII COHU. DAEKTpoMiap KUCMKHIA
3PpHTMA KOHUECHTPALUHUACUHHHT Y3rapuuiMHy yadaul 6unaH
TOMWTAH TAWIWULWI COHU Ky3amua2an mawuw conu 1eb ata-
JNIadn.

I'mapatnanuw Ba GowkKa cabab-panunnap xucobra onu-
HMG, HOHJIap XapakKaTH TE3MIK TypaAu4ya OyaraHuaaH, Katon
Ba AHO/11A 3PUTM3 KOHUCHTPAUUACUHUHT Y3rapuiUMHH yayau
AyauM OMNAHrMHA TONUATAH TAWUMIU COHM YUH mauuii COHU,
OECHNTANH.

Temneparypa y3rapuiun OMnaH TalwiMill COHM Xyda KaM
yarapaau. TeMnepaTypaHHHT KyTapHiauiuy OUNaH MOHAPHHHT
Xapakar Te3Mry TeHraaua 6opaay. Hatuxana katTMoH Ba auu-
OHHMHTI TallKLW cOHM Oup-6upura (xap kaicu 0,5 ra) AKHH-
JaluanH.

Oaataa KUMUK yauaMaard HOHJNAPHHMHT Tallll COHH KaT-
Ta YMyaMIard MOHJAPHHHF TalUMIU COHMIOAH OPTHK OV.aau.
Iy cababnaH, KaTHOH.IAPHUHT TALIWII COHM AHHOHJIAPHHHT
TallKU} COHUAAH KATTaaMp.

TaurMit COHU 3ICKTPOJIUT 3PUTMA KOHUEHTPALIMACH y3ra-
puiuy 6unaH oup 03 y3rapanwu.

Hounapuunr xapakaryawmri. KOkopiia Hounap onub yrraH
YMVYMHUIi 31EKTP MHKAOPH:

i=(CaFU+CaFV)

3KAHAMIrMHK Kyprad 3amMkK. Taxpuba waptura MyBopHuK,
3NEKTP OKMMH 3UUTUTH OKUM KY4H — / ra TeHr. OM KOHYHH-
ra Kypa:

I=%£-Fx

[4
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6ynanu. UKKHHYM TOMOHAAH Taxpuéa wiaptura OuHoas E=1b
Hemak:

Ac = CoFU + CaFV (1X.30)

TEHIrNaMaHUHI KKK TOMOHHHHM C ra 6yncak Ba (IX.23) Hu
apTHOOpra oncak:

A =a(FU+FV) (IX.30a)

6ynaau. Kyunu 3/1eKTpONHUT Ba CYIOJTHPWITaH KYYCH3 3J/1€KT-
ponutnapaa a = 1 6ynanu.

Hon me3zaucu 3puTManaH YTa€TraH 3JIeKTP OKHMHHHHI Kyy-
nanuuwnra (E) Ba apuTMa TeMneparypacura npornopuHoHai-
anp. E=1 Ba T=291° K 6¥nranaa HOHJIAP TEINHTH UOHAAPHUNZ
abconrom meznuzu, neb arananu Ba V, xamna ¥, 6unan Gen-

runananm. lemak, a=1 6ynranna, A, A_ ra teHr 6¥nanu. Llyn-
ra 6MmHoan a=1 6¥aranaa (1X.30) reHrnamanaH

A_=FU+FV, (IX.31)

6ynanu. (1X.30, IX. 31) renrnamanapaoax

U+
A =aA_ —— = ai_fi

Up + 0

Sy = T/% 3NIeKTp YTKa3yBYaHIMK Ko3dduumentnamp. Cy-
IOITHPUATAH KYYCH3 I/IEKTPOJINT 3puTManapuaa f,=1 6ynaau
Ba Oy XHJ1 3pUTManap ydyyH

A
a=7> (IX.32)

HlyHaail xkanb, 3pUTMaHHHT AUCCOLMANAHHII Aa0aAXa-
CH JJIEKTpP YTKa3yBYaHJIHMKHM yn4yaul Hyau OMnaH xaM daHHK-
naHvitH MyMKHH. A, =FU,, A =FV, ne6 oncak (IX.31) tenr-
JaManaH

A=A +A (IX.33)

6¥naau, Oy epna A, Ba A KaTMOH Ba aHHOH XapakaTyaHTaHJIUTH.

LyHnan kunub, yeKCU3 CYIONTUPHUATAH KYUCH3 3NEKTPO-
JIUT 3PUTMATAPDHUHT 3K6ueasenm nexmp ymxka3ysuaniuzu Ka-
Mmuox bunan aHUOHHUHE XapakamuaHau2u urunducu (A, + 1)
ea mene (Koavpayw xonynu). by KOHYH uonaaprune mycmaxun
xapakamaasuw KoxyHu, 1e6 xam atananH.

296

www.ziyouz.com kutubxonasi



HonnapHUHr xapakaTyaHAHUTH, ABHH HOH TE3INUTHHHHT
Ikr-aksuBaneHT (1 rpaMM-3KBHBAJNIEHT) MOH TalIKMO yTraH
mukaopm (F) ra xynaitMmacu I ke-3xe (2p-3k8), uonnune eakm
6upauzuda 1 M macogpaza oaub ymean muxdopu 6¥nangu. demak,
KaTHOH Ba AaHHOHJIAPHHHT BAKT OUPAUrH HUKMAA TAWHUO yTraH
NEKTP MUKJIOPH, YIAPHHUHT INEKTP YTKa3yBUYaAHJIMKIAPH, Ned
XaM atananM.

HonnapHuHr xapakatyanauru Sepwirad 6ynanu. Yaapaas
doitnanauub TeHrnaManaH pUTMANAPHH YEKCH3 CYIONTHPHI-
rAHAArd 3KBUBAJICHT 3JIEKTP YTKa3yBYAHJIHIHHH XHCc00nab
YUKHMII MYMKHH. A,, A_J1ap KHAMaTU MawlyMOTHOMaJiapia
6epunraH 6ynaan.

Honnap Te3NMrMHHKHHI y3apo HUCOATH (%) (MaHOOHHHHT
A
kKywiauuium (E) ra aeapauv GOFAUK 3Mac. ﬂeMaK,-g- =3 Ba

(VIILL. 57) Teurnamara mMyBoduk:

1-n

n

n,
n_

OyHaaH

i&ﬁ

€KH
A. . A
R=T2 =0
OVAraHAMIH yJYyH
A=n_A_; A,=nA_ (IX.34)

lyHoait KHAuOG, MOHMApPHMHI TALUKII COHM Ba YEKCH3
3NEXTP YTKA3yBYAHJIHMIH OPKaIH XaM HOHNAPHMHI XapaKart-
YaHJIUIMHHU XUcobnab TONMUIL MYMKHH:

AA_)=Ae YRT (IX.35)

SpUTMa TeMIepaTypaCHHUHTI KyTapWiHlK 6unaH xapa-
KaTyaHNuK owanyu. By ysrapuuiHu Kyilimnarnya udonanaiu
MYMKHH:

A, (A )=AeVRT (IX.35a)

Oy epaa: R — raznapHMHr yHMBepcan nouMMuiicu; 7 — abco-
MOT TeMneparypa, A — temaeparypara OOFInK OyiMaraH a0-
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uMHuit coH, Q — cysaaru 3purmanapaa (H* Ba OH — uonu-
JlapaaH GolukKa HOHnap yyyH) tTaxmMuHaH 15, 06 kXK ra teHr.

Temnepatypa KyTapHauiuy OMNaH KOBYMIKOK/JAUKHHHI Ka-
MaWMLIH Ba YEKCH3 IKBUBAICHT JIEKTP YTKA3yBYaHJIWKHHUHTI
optvuy (6y MHUKAOpJAPHUHI TemnepaTtypa Ko3ddPHUUHMEHT-
NapH) TAXMHUHaH TEHraup. [leMak, 4eKCH3, IKBHBANICHT JJIEKTD
YTKA3yBYAHJIMKHHUHI KOBYLWIKOK/JAHKKA KYyNanTMacH MCTA/IraH
TEMNEpaTypaaa y3rapMac KaTTaJuKIHMP:

A_m=const (I1X.36)

by Tenrnama Banbaen — ITucapXeBCKMIt KOMOACH HOMH
6nnaH Mmabaym. byHaaH KypMHaaAHMKH, KOBYLHKOKJIHKHHHT Ka-
MaiulIYM 6311aH MOHJIAPHUHT XapaKaTYaHAUIH Ky4asiiu.
SKBUBUIEHT 3ACKTP YTKa3VBUYAHJIUKHHHT KOHLUEHTPALIUSA -
ra Kapab ysrapviuum MUKIOP XHUXaTHAAH CYIOJTHPHLII KOHYHH
p )

ounax nonananaau. Arap (IX. 10) reHrnamMacura a = 7= HHHT
KHHMATHHHU KYicak:

CA.z
K = C & = o2 (IX. 37)
€KH
Ay= 4%(,]1 + 45 - l)l.. (IX. 38)

by Tenrnama OcmeansOnune cyronmupuis KOHYHU €KU MY Fpu-
dan-myrpu cyroamupuu KoHynu 0eb amaisadu. by KOHYH 3KBH-
BAJIEHT JNEKTP YTKA3YBYAHJINK A_HH 3PUTMA KOHLIEHTPALIUS -
cu OunaH ysrappuinHu udonananamn.

H,0* Ba OH" nonaapaan 6ouika uowlapmmr XapakaryaH-
JIUTH T-29l K (18° C) ma‘10 — 70 Om"! yamacu 6ynca, H*
HUHT xapakatuanauru 300,6 Om! ra, OH- uuxkm 3ca 171 Om!
ra TeHr. Boanopoa nmony sputMmana siiasvrod (H*) xonaa amMac,
OGankn H,0* nonu kypunnwnaa 6ynaan. H,0* von aca 6owka
HOHAAp cuumpu ruaparnadraH 6ynaas. Lf.lyHra Kypa, YHHHT
3pdekTHB paamycH (SbHH FMIpaT KABAaTHH XHMcoOra oaraHaa)
6o11KA HOHMIAPHHUHT, SAibHH yaap OwnaH Oup yayamaa 6ynuwm
Kepak 3au. Lllynra kypa, Booopoa MOHHHMHTI KaTTa Xapakar-
YaHMAMKKA 3ra OYIHUIIMHH, YHUHF Te3 XapakaT KMAMLIM OunaH
TywyHTHpr6 O6ynmaian. bynra Kyitnaarnnap caba6.

CyBHUHTI AUCCOLMANAHHILK Kyinaarnya 6opaam:

H,0 + H,02H;0" + OH™
I__H*._J
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I1poTOH OUp CYB MOJICKYJIaCHNIAH MKKHHYHM CYB MONEKY-
nacura yranu. Xocun Oynral r4apoKCOHMH MOHM 3Ca Tap-
THOCHU3 XapakaT Kuanbd, v3 Hapbaruaa atpodpuaaru cyB MoO-
JeKyaapura npoToH dGepaan:

H,0* + H,0 2 H,0 + H,0"
LH_T

IputMmara aneKTp oKuMn 6epud, nmoreHunannap ¢apku
BYXYAra KeNTupuiaraHaa, Oy xapakat 3JIeKTp MaNIAOHH YKH
6yitnab ityHanaau, SbHHM NPOTOH KATOA TOMOH XapakKaT KHAa/lu.
LUlyHaai Kuaub, 3neKTp 3apsiaHHU rMAPOKCOHHUH UOHMU IMac
NPOTOH TAlWHHAU. [IPOTOHHHHTI paaAnyCH KHUKK OYAraHauryu-
AAaH, y Xvia Te3 xapakaT Kunaau. JlekuH: karoaraua kejamac-
JaH HKKH MOAEeKy.1a YpTacHaa XxapakaTt Kujaaau, 6up Moneky-
JlalaH HKKHHYH MOJIeKvara «caKpaG» Xapakart Kuiaau. LUyH-
nait Kunub MpOTOH 3CTa(t)eTa KYPHUHHIINAAA XapaKaT KHJIalM.

Xyaau wyHaait OH  aHoa TOMOH XapakaT KMAadHM.

H,0+OH-2 H,0+OH-
L_H-?

PEaKUMACH HATHXACHAA NPOTOH CYB MOJIEKYJAaCHIAAaH TMAPOK-
cuara yraau. [1poroH acradera xonaruaa xapakaT KMNAAM.
DNEKTPOH aCOCHIT KHCMH Ly Xo.1aTAa Tawunaaau. KOkopiaa-
ru peakuusiaap wy Kaaap te3 6opaaukn, H,O* Ba OH  #oH-
napu TaxmuHaH 10" cex nunna maexyn 6yna onaan. H,0" sa
OH wWoHNapHBHUHTI ¥3M XaM KaTod Ba aHOL TOMOH xapaxa‘r
KHAAaKM Ba 3nekTpoara eTud kenaam. JiekuH OyHaa Taiuub yrun-
raH 3JIEKTP MUKAOPH OOLUKA XHJI MOHNAPHHUKHK Kabu Oyiaaau.

B. KYY4NU SNEKTPONUTNAP

Ky4ynu 34€eKTPOAMTAAP 3PUTMACMHH ONTHUK Ba CNEKTpan
aHANU3 KWIKLLI YCYAIapy BOCHMTAcHaa TeXKiuUpuu 6y apuTMma-
JlapAa AMccolHaTaHMaraH Moaekyaanap 6yIMaciuruHu Kypeca-
Tanu.

Kyycu3 31eKTpoauT 3pUTManapHUHI PU3NUK Ba KUMEBHI
XOccaiapH Ba Oy XxocCanapHHHT 3pyUTMA CYIONTUPHIraHaa yara-
PHUIKHHHI cababu, acocaH AUCCOUHATIAHNULL AaPa>XaCUHHUHT
yarapywinaaaup. Kyunu 3,4eKTponstiap HCTairaH KOHUEHTpa-
LMsda TYAa AMccounananrad GyaraHjJuru yuyH yjaap xocca-
JIApHUHHUHT y3rapiis cababuHu AncconuanaHuil gapaxacu Ou-
AaH TYWIYHTHPUO OYyaManaun, nUCCoUMaANaHNL RapaXxacH Ty-
WyH4Yacu Oy YpUHAA V3 MABHOCHHH HYKOTANH.
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Kyunu snekTpo/ivTAap XOCCAaNapUHHUHI Y3rapHuliH, aco-
CaH, MOHJIAp OpaCHAArH TOPTHILYB KYYMHHHI Y3rapuviuura
60FIHK. Kyunn 31eKTPONT XOCCANAPUHHHT Y3rapuilu, XyM-
NnajaH, 3pMTMa CYIONTHpHAraHaa y3rapuiiv, acocaH, aHa 1y
3NICKTPOCTAaTUK TOPTHILUYB KYUWHWMHT y3rapuiuuaaH Keaunb
YUKAQHM.

bynap Kyunu 3/1eKTPONUTAAPHHUHI SIHI'Y Ha3apHUACHHHU sipa-
THUMIra aabBaTt Kunaau. 1894 iwnga Bas—Jlap moHnap ypra-
CHIArd 3JICKTPOCTAaTHK KYYHHM 3bTHOOpPra oJulll KepakKjiMru-
uu aitau. Cesepnenn (1902) Ba N'anu (1906) xkywin 3nekrt-
POJMT XaMMa KOHLIEHTpaUMsAlda XaM TyJia AMCCOLHANAHAOHU
JAeraH Ha3apusaHH KyTapub unkaunap Ba xoka3o. Huxosar, 1923
nunna debait Ba I'loKKenb KyWwin 3JIEKTPOJUTIAPHHUHT MHK-
JOPHH Ha3apHUACHUra acoc CONAUIap.

WOH ATMOCODEPACH

bu3 1oKkopnaa nonnap 6MnaH 3pUTYBYH OpacHAa ¥3apo Tab-
cHp OOpAUruHU, OYHMHI HaTHXACHAA HOH COJLBATNAPUHUHT
XOCHN OVAMIUIMHHU KYpHO YTOMK.

XaKMKaTaa 3ca MOHMAp ypTacuia 3N1eKTPOCTaTHK TOPTH-
wys MaBXyld. by ky4y TabcMpHIa HOHJIAp 3pHUTMA XaXMHAA
MawIyM TapTHb OMNaH, KpUCTA/LT NaHXapacHaeK, Xap Kancu
HOH KapaMa-KaplluM aJ1oMaTjad HOH OMIaH KypluanraH xo/aa
XOIAaHULIra UHTHIAAH.

Honnap opacuaarv TopTuilyB KydH MOJiEKyaanap opacHu-
Jary TOpPTHILIYB KyuHaaH aH4a kKarra 6yaub, karra macodara
TabCHp KH1aau. Mosekynanap opacuaary TOpTHUIYB Ky4H opa-
JUKHHUHT ONITHHUYM Japa)Xxacura, MoHnap ypracuaard TOPTH-
LYB Ky4y 3¢a OpaNIMKHMHTI KBaApaTHra TeCKapy NponopLuo-
Han pasuwina ysrapaau. LliyHnan xuau6, snexkrponutnapaa,
aMHHMKCA, KYWIH 3JEKTPOJIMTAApAA MOHJAp OpacHIard Top-
THIIYB KYYM aHYarmHa macodaraya ce3wianm.

Honnap opacuaaru y3apo tancup KydHHH Xucobra ofi-
MacIMK KV xaToaukka oanbd xenanm. Taxpubanma onMHraH
KynruHa mabaymotnap 6yHu tacangaanau. lllynra myesoduk,
Xap KaHCcHM aHHOH KaTvoHnap OMi1aH, Xxap KaiMCH KaTHOH 3ca
aHHOHNap OunaH Kypwad onuHraH 6ynaau. MoHnapHMHr aHa
IWWYHOAR TYIIaMu uoxaap amsmocgepacu, ned atanaau, ypra-
Aary¥, AbHH KapaMa-KapluH 3apsiaii MOHnap 6unan ypad
ONHMHIaH HOH Mapka3uli uon gerniaad. LyHu xam aliTub yTuw
KepakKKH, MOHNap atMocdepacH cxeMa Tap3naa 0aéH 3THia-
OH, XaKUKATAa 3Ca UMOHAAp aTMocdepacH oaaun OyaMaiau.
Honnap aTtMmocdepacunary xap xKaicu MoH 6ouika Oup ar-
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MocdepaHHHI MapKa3ui HOHH 6Yaulumu MyMKHH. MoH aTMOC-
¢bepaCHHUHI MaBXYIUIMITH, TYPJIH HIIOPACH HOHAAPHHUHT OHUD
OMpHUra TOPTHILLIYBHHH KYUYCH3IJIAHTHpPAAH Ba yJlapHH Kaiita-
JaH Oupaamind MosnekKysa XOCWa KHJIHWHHHM KUHHHIALUTH-
panH.

KyucH3 3/1eKTpO/IMT IpUTMaiapaa XaM HOH aTMocdepacH
MaBXya. JlekuH Oy Xua 3purManapiaa yrapHUHr (MOH aTMocC-
¢depacHMHHMHT) 3J€KTp 3apAAH KHYMK OYAraHnuruaaH, 3pMT-
Ma XOCCacura Ce3WwIapjiH TabCUp KWIManaH.

UOHNAPHUHI TEPMOOAWUHAMMUKK AKTUBITUINA

MabnyMKHu, pean 3puTMasiapia KOHUEHTpauMsa YpHHra
aKTHBJIMK (@) HH HMIIIATHLL Kepak:

a=vyC (IX.39)

ANeKTpOJUTMAC 3pUTMAIapAia 3appaJdajiap opacHIari Top-
THIWYB Ky4yd KMYMK OyAraHmaaH KOHUeHTpauusagaH ¢oiina-
JJAHKLI yH4Ya KaTtTa Xxatonukka onud kenmaam. Hownapna
3JIEKTp 3apsAauM OyaraH Ba HaTvXana y¥3 arpoduaa 31€KTp
MaHIOHU XOCHJI KWITaHJMIM Y4YyH, ynNap Oopacuaard TOpTH-
IyB Kydyd Karra Oynanu. Arap 6y Ky4y xucobra onmHMaca,
CE3UNapiH XaTo KUNUHraH 6ynaau. LLIyHHHr y4yyH, 31€KTpO-
JIUT 3pUTMaANapaa, atHMKCa KyWIH 3JIEKTPOANTIapaa aKTHB-
JIMK YpHUra KOHUEHTpauusaaH doipanaHvil 6Mp o3 xaro-
NUKKa onud xenaaMm, Gpakart yJapHHHT YeKCH3 CYIOJNTHPHITaH
IPUTMANIAp YYYHTHHA KOHUEHTpauua udoaacuHu Kynnaiu
MYMKHH.

Xo034upry BaKTAa aMpHUM HOHJAPHUHT AKTUBAMIMHU (aK-
TUBIUK KO3PPUUHEHTHHHKU) aHHUK yauaiauraH ycyn MyK,
OollaTAA 3JIEKTPOJUTHUHT YypTaya aKTUBRIUIK YIUaHaaH.

HUkku xun ypraya akrusauk udonmacu 6op:

a — MOJANb AKTHBIAHKK, a, — WOHJIAPHUHT YpTaya aKTHB-
JIUTH, @ — KYYWIH 3MEKTPOJIUTHHHT 3pUTMaNaru TepMoavHa-
MHK aKTUBIMIH OYAHO, YHHUHT OMCCOUMANTAHHUILM IBTHOOpra
OJIMHMaraH.

@ HUHI KHHUMATH JEKTPOAMTMAC MOAAANAPHHUHI aKTHB-
JIMTH YYaHaaMraH ycyjulap €paaMyaa yayaHanu. Arap 31€KT-
PONUT KyAKMAaruya auccoumanaHca:

A B =nA*+mB*

+ -
Z ,Z — XaTMOH Ba aHHUOH 3apAIHM, Y XO/da 4 — MOJSIb
aKTUBJIKK Oynanu:
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a=a"+a" (1X.40)
HoHnapHHHT ypTauya akTHBAUTH

at=(a:a_'")*; N=n+m (I1X. 41)

by Mkku ypraua mukaop Oup-6Mpu OunaH Kyiuaaruya
OOFNaHraH:
a=a :’ (1X.42)
Hlynnait xunnb, a HU ynuaw Aynu 6unaH at HY aHHUK-
JJall MYMKWH Ba akCHMHYa. XyIaH ILUyHra yxuaiu, akTHBIMK
KO3p@PHUHMEHTH YUYH XaM HKKHTa ypTaya MUKAop 60p: MoO-
NsUTb YpTaya akTUBAMK KOXPPHUMEHTH Ba Y, HOHNADHHHT YpTa-
4Ya aKTHMBAHUK KOIPPHULHEHTH:

Yy =yr-y” (IX. 43)

y =@ty (IX. 44)

TepMOAMHAMMK aKTHBIKK Ba aKTHBJIHK KO3(hPHLHEHTHU-
HHUHI KUAMaTaapu 3PUTMAHUHF KAaHAAHi XOCCACH OpPKaMH
ynyaHraH Oy aMwnaaH Karby Hasap, oup xun 6ynaau. Mou-
JJAPHUHT aKTHUBAUK KOI(QDUUMCHTH OOATAA INEKTP IOPHUTYB-
YM Ky4YHM yauaw #ynu 6uian anukraaHaau. by ycyn X 6o6na
DaeH 3Tunaau.

MOH KY4H

Hou kyun () aput™manaru monnap kouuenrpaumsacu (C)
OMnaH wy HOHAAD 3apaau Z KBaldpaTH KynaiiTsMach HHFHH-
IHCHUHWHT SSPMHUIa TEHr:

I=13C,Z} (1X.45)
Macanan, 1000 r cysaa 0.01 monn CaCl, Ba 0,1 monb
Na,SO, spuran 6ynca, HOH Kyum:
I=4(0,01-2%+0,02-1*+0,2-17 +0,1-27) = 0,33
6ynann.
IPHUTMAHHHI HOH KYYH HOHJIAP aKTHBAMIHIA TABCHUP Ki1a-

nH. Maways saexmpoaumuune Jpummacacu akmueauk Koxghgu-
uuenmu gpakam pummanune uoH Kywuea 6oraux 6yaub, spum-

302

www.ziyouz.com kutubxonasi



maoazu uOHAGPHUHE XUau2a G0FauK 3mac (HOH Ky4H KOMAACH).
by xounara apuTMaHuHT HOH Kyuu 0,2 gaH xam 6yaraHaaru-
Ha pHos KHAWHanu. by KoMaanan xyiimaars xyn1o0caHH YHKa-
pHUI MYMKHH: afipUM UOHJAPHMUHT aKTHBAMK Ko3dduiieH-
TH (Y, Ba Y) PaxaT IpUTMAHIHT HOH Kyuura OOFIHK OVaHO,
HOH Ky4H OMp xin 6ynran spuTmanapaa, yaapaaru Momap-
HHHI XHJIWNAH KATLH Ha3ap, Oup xu1 KuitmaTtra 3ra 6vaanm.

AHPHM MOHIAP aKTHBIHK KO3(GMPHUHEHTHUHHHT TVPIY HOH
Kydyuaary KHHMaTH Mab1vMoTHOMaapaa 6epuarau. by xico0-
napaa K* sa Cl' noHaapHHHT akTHBANK KODDILMEHTH TCHI,
ne6 kadyn kuaunran, K* Ba Cl- uuHr typayt TyznapuaaH 60iu-
Ka MOHAApHHHT ¥ X1c00:1a0 Tonnarad. by mabvaymoraap ¢a-
KAT CYIONTHPHATAH 3pHTMANap YYvVH MYBOHK OVnHO, KoH-
LEHTPAAHIAH 3pUTMAIApra MOC KeaMmaiinu.

ANEKTPOJIUTNAPHUHI QNEKTPOCTATNK HASAPUACH
(REBAR-XIOKKEJTb HASAPUACHU). AKTUBAUK
KO3PDOUUMUNEHTUHU XUCOBNALL

Kyunu 3neKTpOAHTAAD CYIONTUPHIATAH 3PHUTMACHHMHI
NEKTPOCTAaTHK HasapusCHHM 1923 innna Heban-Xiokkenb
sipataunap. by Hasapus, vy, Ba y, JapHH XHucobaauira, HOH KyyH
KOMIACHMHH Ha3apHil acocaaiura MMKOH Gepau.

Heb6ait- X10kkenb alpuM HOHIap OpacHIard TOPTHUIYB KY4YH
YpHHra HoHsap armocgepacuiard TOPTHILYB KYUHHH, AbHHU
MapkKa3uit HOH OMnaH YHMHT aTMocdepacu opacuzaru Top-
THL1YB KYYHHH Ba MapKa3uH MOHAAH Y30KJawraH capM HOH-
nap atMocdepacuaary 3MeKTp 3apaaM 3UUYIHTHHMHT Y3rapM-
WrHHU xucobnab umkkKannap.Yaap aiipMM HOHNApHHUHI TO-
TEHLHaANApH YpHUra HoHaap atmocdepacu 6yiiMua 3apsiaun
3UWIMTHHHUHT YUIYKCHU3 Y3rapMuinHmu Xucobra onaunap, YyH-
KK alpUM HOH 3J1EKTP MAaWAOHHWHM HOHNAp aTtMmocdepacH-
HUHT Y3IYKCH3 y3rapyBuH MaiflloHH OW1aR anMaluTHPMLL 3CK-
TPOCTATHKAHHUHT Y3JTYKCH3 MAaHAOHra X0C KOHYHMIApHUHHU TaT-
OMK 3THLUra HMKOH Oepanu.

ynn xaM yKTHpHO yTHIU KepakKKH, MOHJAPHHUHT XOCHA
KWITaH 2J1eKTP MAIIAIOHUHHU XAKHKATAAH Y30K Jdapa)xaia cxe-
ManawTUpULlL, HOHJNAPHHUHT COMbBATAAHHIUMHU XHUcobra on-
MACJIMK Ba XHCOOnawl BaKTHAA KWJIWMHIAH Ooluka OMp KaHua
dapaznap oknbatiaa Jebaii-Xiokkeib Ha3apHUACHHH HOAHHK
HaTUXanapra oaMd keauuwinra cadad oyiam.

bu3 6y Ha3zapUsSHUHI MaTeMAaTHK TOMOHJAPUHU OAEH IT-
Maii, OJIMHraH HaTuXxaHW Gepuwt O6Mnad yerapanaHamus. by
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Ha3apusra Kypa, akTHUBJIHK KO3pPHUHEHTH KYHHOAArH TEHr-
JJaMaldadaH TOINMWJaAH.
lgy = -AVT (IX. 46)

_ 1,82310°Z2°2"
(eT)y/?

Oy epna: / — HOH KyuM, Z,, Z — HOHNAPHMHTI 3apsalu, A —
MabiyM 3PHUTYBYH YYYH MabJyM TeMIlepaTypaaard y3rapmac
COH, € — MYXUTHHHTI AMINEKTPHUK KOHCTaHTacu, 7 — abco-
JMIOT TeMiepatrypa. buHap anextponutnap ydyyH 289° K aa
(1X.24) TeHrnamMa Kynuaarvya €3mnaamn (CyBaard apurMaiap

yuyH)

lgy 4= —0,508JC (1X.47)

o6y epna, C — monanb KOHUEHTPALMUS.

by TeHrnama [le6ai-X10KKe/IbHHHI Ye2apanareaH KOHYHU
ne6 arananm.

Arap HOHJAp pamUMycCH bTHOOpPra OaAMHCa Xamaa KaTHOH
Ba KaTHOHJAap pannycH 6apasap neb xabyn xkunuHca, 64p o3
KOHUEHTPAAaHIraH CYBJIH 3puTManap yuyyH lebai-X1okkenb Ha-
3apUfACH KYHHIAaru TeHriamManu 6epanu:

A, V1

ng2= - _tT (lX48)

by renrnama koHueHtpauusacu 0,001 MonsimaH 0OKOpM
6yaMaraH 3puTManap yuyH TaTOMK 3THAAAH.

Arap 3pHMraH Moana arpoduHaark 3puTyBYM MONEKYNACH-
HHUHF KyTOnuauru 3pTHOOpra onuHca, TeHrnama Kyiuumaru
KypyvHHLLOa 6ynanu:

__ AV
lgy £ l+Bryl (1X49)

I — WOHJNApHHUHI Ypraya 3¢peKTHUB, AbHHU CONBBAT KAT/A-
MHHHHT AMaMETPHHHU XHcobra onraH nuaMeTpu (=3—4 10 cMm):
B — typryH coH 6¥nu6, cysnu 3putmanap yuyH 0,32 — 0,33
10° ra TeHr.

Hemak, cyBnu 3puTmanap yuyH B-r=1.

(IX.47) Trenrnamara mMyBoHK yTa CYIONTHPMATAH IpUT-
Manapaa, Y, — 3pHTMa HOH KyuH (KM KOHLEHTPAaUMUs) HUHT

KBaapaTr WIAH3H (J?EKHJE) OunaH TYFPH YMU3HUK KOHYHH
Oyhnya ¥3rapanu, AbHHU AouMo y £ <1 6yaubd, 3puTMaHMHT
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KOHLUEHTPALMACH omeuu OunaH yHHHr KMiMaTH Kamaitnb
6opanyn. (1X.48) Ba (1X.49) TeHrnamanapra MyBo(pHK

lgy = (0(1/ (3rpHcH MUMHUMYMIAH YTallM, SbHHU CYIONTHUPHIL -

raH 3pMTMasapaa 3puTMa KOHUEHTPAUHs OLIraH Capuy, HUHT
KHAMATH KaMasiii, IOKODH KOHUCHTPaUMUsCH 3pUTMaNapaa

KOHUCHTpaLUMs OLUraH Capu YHHMHT KHHUMATH OpTaaM Ba y,>1
6yau xaM MyMKHH. by XxynocanapHHMHr xaMMacH Taxpuba-
Ja 6eBOCHTA TaCAUKJIAHIaH.

CyHrry Bakrnapaa 6y Ha3apusi aHYarMHa MyKaMMalliail -
THPHAAM, JIEKHMH OJIMHraH TEHrjlaMa aH4YarviHa Mypakkab
6yand, ¢ponanannit yyyH Hokyaanaup. JlekuH xap KaHaai
KOHUEHTpaUMsAAarM Ky4lH 3JEKTPOJNTIAP YYYH IOKOPMIArH
XOJIaTIapHHU XHcobra osaauraH Ha3apmMs XM sspaTWiraH aMac.

KYYNU SNEKTPOJINTRAPHUHT INEKTP YTKA3YBYAHNIUIN

Ky4ycH3 371eKTPONNTNAp 3pHUTMACKHAA KOHUEHTpalms y3ra-
pUIIH O6MNAaH 3JIEKTD YTKAa3yBYAaHAMKHHUHI ¥3rapuilm
OCTBaNbAHMHT CYIOATHPHIL KOHYHH opKanu HdomanaHaay.
Kyunn 3aeKTPOJHUTAAP 3CA CYIONTHPHII KOHYHHra O6yHCyH-
maiau. IX. 4-pacmna kyucus anektpoaut (CH,COOH) Ba
Kywin aanektponaut (KCIl, BaCl,, HCl) s3purManapuHuur
NEKTP YTKa3yBYAH/IHTH rpaduk Tapsna KYpcaTHIraH. by rpa-
¢uKaa opaAMHaTaNap YKKMIra 3KBUBAICHT JIEKTP YTKa3yBYaH-
JIMK, abcuHccanap VKUra 3ca KOHUEHTPAaUHAHMHI KBaapat
MNIHU3W KyHHAraH.

Kyucu3 Ba KyWwin 3/IeKTPOAMT 3PUTMANIApHIA KOHUEHTpa-
UM y3rapuiuM OunaH 3KBUBAIEHT 3JIEKTP YTKa3yBUYaHJIMK-
HHUHT Y3rapMluM MyTIaKO OUp Xua 3Macanurn rpapukiaaH Kypu-
HHO Typnban. by xon 3n1ekTp ¥TKa3yBYaHIHUK MEXaHH3MHHHHT
3JICKTPOJNKTAAPAA Typ/anya OVIMILMHHA KYpcaTalH.

Kyunu anexkTposintiaapaa 3nekrp yTKa3lyBuYaHIUK Ko3¢dhu-
LIUEHTH

Ao s

O6upra TeHr Gyamaian, sbHU A =oA_f, , 6ynann.

Hemak, Kyunu 3/IEKTPOTUT 3pmmanap11a A, HUHT 3pHUTMa
KOHUEHTpauus 6uiaH y3rapuuin acocaH MOHNIAp YpTacHaru
3JIEKTPOCTATHK KYWIAPHHUHT y3rapuiiura OOFauK.

KonbpaylUHUHI MOHNAPHHMHI MYCTaKHJ/ XapakaT KWWl
KOHYHH:

A=A, +A_
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KYUYIH 3MEXTPOAUTAAD YYYH XaM ¥3 Ky4YUHHU CakKnanau.

SaekTp YTKa3yBYaHAMK KYYCH3 IEKTPOAUTIApAA ONAMH
KECKHH, CYHT CYCT y3rapanu (IX. 4- pacm) Kytum 3JIEKTPO-
NUTAapAa A 3Ca TYFPU YU3NK KOHYHH oymma y3rapaau. Kyu-
117 3ne|<1'ponwmap yuyH Konbpayuw xyiuaarn OOFaaHMILHMK
TaxXpuba nyau GUNaH TONraH:

A=A_—avC (1X.50a)

O — X4p KAHCH NIEKTPOJIMTra XOC y3rapMac MUKIOP.

Kyynn anckTpoautnapaa MOHAAPHHUHIT XapaKaT4yaHAWUIH-
HH, AeMaK, 3KBHBAIEHT INEKTP YTKA3yBUAHAHTUHU, YHHUHTF
3PHUTMA KOHUEHTpauuscH opTHiuK OmunaH kamaiinwmuyn de-
6ait Ba X10KKejab HOH aTMOC(hepacHHUHI MABXYANMHTH OUnaH
TYWYHTUPAUIAP.

Kyunu 34eKTpoANUT 3pUTManapaa HoHjaap armocdepacu
MapKa3uii HOHJIApHWHTI XapaKaTHHU cycanTupaau. Mapkasuit
MOH XapakaTr KWIraHja Kyiuaaru Kapuimiaukinapra yupana.

Mapka3nii HOH Ba HoHJap atMocdepacu Kapama-Kapuiu
3apsaany OYAraHAUIrd yuyyH KapaMa-kKapuid TOMOHra Xapakart
KWIMIITA HHTHNALK (IX. 5-pacM). ByHuHr HaTHuXxacnaa Map-

Ka3uih HOH MabayM TYCHMKKA Yyu-

400 paviau B3 YHUHT XapakKaTH CEKHH-
E‘ Hel nawagu. ByHna# cekMHaawuw
\ xamogopemux xapwuasux neb ara-
\ nagu. by KapuiMnuk HaTHXacuiaa
300 3KBMBAJICHT 3JIEKTP YTKA3yBYaH-

NMHKHHHT KaMalHUlWM KOHUEHTpPAa-

l| UWMAHHHT KBaJpaT WIAKM3HKMA Npo-
nopuHonan o6ynanm.

JlexuH mapKa3uit HOH KapaMa-

\

i

l‘ Kaplilif TOMOHTa XapaKaT KWIHILH
]
\

200

kel HaTHXAacHaa Y3UHHUHT aTMOcdhepa-
CHUaaH axXpanub, HOHNap aTMocC-
100 )

\ depacucus, nonnap armocdepa-
N CH 3Ca MapkKa3nii HOHCH3 Xapa-
4 .£H, coon 6 Vil i1 -
<% KaT Kuianu, aed yinaiw sipamai
it amM. KapaMa-Kapliii TOMOHIa Xapa-

0 0.05 01  KarT KMJAMLI HATHXACHAA MOH aT-
Ve mMocepacuaary MOHJApHHHT 6u]

KHCMH MAapKa3uMHh HOHHHH

IX.4-pacm. DXBHBATEHT  jpeprp MaliIOHK TABCUPHAAH YH-

K J) (= JYBYAHITIHKHH
':/T_T’ yrxasys KalH Ba HaTHWXala HOHIAP aTMOC
€ ra OOFAUKANIH.
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IX.5-pacax. DnexTp Malaonuaa HOH Ba HOH aTMOc(epanapyMHHHI Xapakar
CXEMacCH.

depacu Oy3unmait Konanu. Mapka3mit HOH 3ca ¥3 xapakaTuaa
3PUTMAHHHI AHIMKM KUCMHUra (3oHacura) kKupub, arpodpuna
AHIK HOHJAp aTMOC(EepacUHH XOCHI KHIAIM.

Honnap atmMochepacHHUHr Oy3WaHMILKM Ba YHHHT YpHHra
0o Ka MOHIAp aTMOCHEPACHHHUHT BYXXKYAra KeJINLIH YYYH Mab-
JIYM BaKT Kepak O0ynann. by BakT peasakcayuon éakm neiimnany.
Ly BakT uMaa MapKasHii HOH WIrapyu Cypuianu, YHUHT Op-
KacHaaH 3ca Oy3unaérraH arMmochepaHUHr OMp KHCMH 3pra-
wud Gopaau, HOH aTMOChCPAHUHT CHMMETPUKAUIHU Oy3u-
nub, accuMeTpuK xonarra yraau. AtMocdepaHHuHr 6y Koi-
OWFY MApKa3uil MOHHU ¥3ura TOPpTHO, YHUHT XapaKaTHHH ce-
KMHAaWTHpanu. byHaal cexuunawinul peaakcayuor Kapuuu-
auk €Kn accummempuk 3¢hghexm neinnanu. by kapluvamuk Ha-
THXACHUIA INEKTP YTKA3YBYAHJAHMKHUHT KaMaHHIUH XaM KOH-
HEHTPAUUAHHHI KBaapaT WIAXW3NATA NPONOPLHOHALINP.

IOKopuaa afith® yTunran kapwumnukinap cabadbnam 3kBu-
BJICHT JEKTP YTKa3yBHAaHAMK YEKCH3 3KBHBUIEHT 3EKTD
yTKa3yBuUaHJAHKIAH KHYHUK OYaaam:

A=A =A,-A,, (I1X.51)

by epaa, A, A, — KaTapOpeTHK BAa PEIAKCALUMOH KAPLIMIHK-
nap. by kapumnikiap JC ra nponopuuoHan G6yaraHaHIu-

JdaH.
A=A.—0/C (IX. 52)

6ynany. by rtenrnama KoabpaywlHWHr taxpsudasa tonra
TEHIr1aMacHra aifHaH TYFpU Kenald. a HUHT KUiMaTtu OH-
3arep-cb6aii-Xiokkenb HaszapHsacH acocHaa XHMcob6qad to-
NUIAnM.
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by KapluMaInKNIapHUHI XaKMKaTaH XaM MaBXyUIHr# BuHH
(1924 iun) Taxpubacuaa TacauknaHav. MoHIapHHUHT Te3H-
r'M MaWIOHHHUHT KYWIAHMIIHWIa NMPONOPUHOHAN, KYWIAHHLI
BOCHTAcU OMNaH MOHJIAPHHMHI XapaKaTHHM LUy Kaaap Telna-
THII MYMKHHKH, HaTHMXaja yJ1ap MOHnap aTMochepacHHH
XOCHJI KHJIHLIra yiarypa oaMaiau. Y3 xapakatH OunaH HMOH
atMocdepacunaH YMKHO KeTraH mapkasuit HOH atMocdepa-
cucn3 xapakatr Kuiaand. BUuHH 200 000 Bonbr/CM KyuynaHHII
0eprb 3KBHBAJICHT INEKTP YTKa3yBYAHIMKHM A KuiiMaTura
Kanap owMpuiira MmyBaddgax 6ynau.

1928 iinnna de6ait Ba @anbkeHrareH y3rapyByaH 3JIEKTD
OKMMHHHMHI 3JIEKTP YTKAa3yBYAaH/JAUKKA TAbCUPHHH Ha3apum
TEeKIUUPUO unkaunap. by Hazapusra MyBodHK y3rapyByaH
JIEKTP OKUMHHHHI TAKPOPHMWINIH MabiyM KHHMATIAH Oll-
raHAaH CYHI 3KBHUBAJICHT 3JIEKTP YTKA3yBYaHJIHMK OPTHIIH Ke-
pak. By xonuca maxpopaux sgpgpexmu €Ku ducnepc 3¢hghexm
nervnaau. Katra rTakpopuitinkaa Mapka3uii HOH Ba HOH aT-
Mocdepacu Oup-6upura HucbaraH Xyna KaM CWIDKHIIM, CHM-
METPUKIHK Ccak/laHub Konaau, neMak, aCHMMETPHK 3¢ ¢ekT
iyKosaon.

Hebait — ®anbkeHrareH HazapHscura MyBogHK penakca-
LHOH BaKT:

_71,31071°
T = ('-33.32_ CCK. I'a TCHI.

6y TeHrnamaza:

C — 3pUTMaHMHr HOpMaJl KOHUEHTpauMusaAcH, Z — HOH
BJICHTH (3apslii), A, — 3KBHBAICHT 3JCKTP Y¥TKa3yBUaHJIMK.
OnekTp YTKa3yBYAHJIHKHHHI OPTHILXra oaMb KejlraH Takpo-
PHANTHKHHUHI MUHHUMYM MUKIODPH:

- 1L.C2x, -10
V=TT 10 ra TeHr.

TakpopHitnuK 11y MHKAOPAAH OLUFaHAA pefakCallMOH Kap-
IUHMIHK HYKOANO, ¢dakar snexTpodopeTuk KapiuHMIAMKKHHA
KOJadH.

- BuHHM Taxpubacu Ba TaKpOpHMAUK 3¢dekTnapuian
donnanannb, anexTpodPopeTHK Ba peNakCaliMOH KapliM-
NUKJIAPDHU AJIOXUA3 aHUKJIAalW MYMKUH. byHaah taxpuba aco-
cuaaru xucobnayunap anekrpodopeTk 3dpdeKTHHU penak-
cainoH 3¢ ¢ekTaaH TaxMHHAH 2 MapTa KaTTa 3KaHJWUTHHH
KVYPCATAH.
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LHyxsnait xunu6, Bunnu-ebait-@anbkeHrareHIapHUHr
MIUM HOH aTMOCEPACHHHMHI XaKHUKAaTaH XaM MaBXY/LTHTHHH
TACAMUKJAAH. by 3ca 371eKTpoanTAap 3NEKTPOCTAaTHK Ha3apHsi-
CHHHUHI AaCOCHHH TAWIKWI KWIALHM.

Keinnyanuk On3arep 6y HuinapHu 1aBoM 3TTHPHO, Kyu-
JIH INEKTPOJHTIAP IKBUBAIEHT AEKTP YTKA3YBYAHJIMIHHHHT
KOHUEHTpauusAra OOFIUK XO/Aa Y3rapHIIMHHHI MHUKAOPHIA
nonacuHu Oepan. bHp BaneHTNH HOHNApAAH TALUKWI TOI-
ras OMHap 3NEKTPOJNMTNAD YUYYH:

8,210° 82,4103
A=A, - [W'A‘ﬁ (t_—T)m?]JE (IX.53)

103 105
by Tenrnamana :s'_;-;%!"\fc 3NEKTPOPOPETHK, %J(_:

PCIAKCALMOH KAapUIWIMKAAPHH XapaKTepaaiaH, € — Auaex-
TPHUK JOUMHAIHK, 1} — MYXUTHHHTI KOBYWKOKJINTH, T — MyT-
naK remnepatrypa, C — KOHLIEHTPaLHACH.

On3arepHMHr 6y TeHrnamacH Koabpayill TOMOHHAAH TaX-

puba opKaiM TOMWATaH A, =A_-ayC TeHmamara MyBopHK

KeJIaaH.

Kyunu 3fieKTpoauTNapAa CYIOJTHPWIraH 3pUMTManapia
HOHJIAPHHUHT TE3JIMI'M KOHUEHTpALMsAra nesspiv OOFIHK 3Mac,
CONKLUTHPMA 3NIEKTP YTKA3YBYAHJIMK aCOCAH HOHIAPHHUHT CO-
HHUra 60rnuK. KoHueHTpauus oy 6WiaH HOMJIADHHHT COHH
OpTalM, OEMaK, INEKTp YTKa3yBYaHAMK owmwanu. KoHueHTp-
JIAaHTaH 3pHTMaNapaa 3¢a HOH atMocepacH HOHIAPHHUHT Xapa-
KaTUHH KaMaMTHUpaaM Ba HATHXAAa 3JIEKTP YTKa3yBUYaHJIMK
KaMasiay, 3pHTMa KOHLUEHTpPAaLUUACH OWHWHK OWiaH arMocC-
¢epa 3apsaau KHHMaTH OlLIanH Ba HOH XapaKaTHHU KaMaMTH-
puill TabCHUPHU Kyuas 6opann. Iy ca6aban, KOHUEHTPNAHTAH
IPUTMAJIApAA CONHIUTHPMAE 3NEKTP YTKa3yBYaHJIHK KOHLEHT-
paumsa y3rapviii OMnaH MakCMMyMaaH yraau. Makcumymra-
4a OMPHUHYHN OMWI HKKHMHYHY OMWLIAH YCTYHIIMK KWIanH, MaK-
CHMYMIAH CYHI aKCHHuYa OVnanu.

CYIOKNAHMANAPHUHT SJIEKTP YTKA3YBYAHJTUIM

KaTTHK arperar xonaTaaru Ty3, MacajiaH, KaTTHK Xo0JiaTaa-
M NEKTP OKUMHUHH yTKa3Maiau. Arap y HICHTHWIMO CYyIOK Xora
KEeJITUPWICA 3NEKTP OKUMHHU YTKaA3aan, AeMakK, Yy 3eKTpo-
autra annaHaau. lllyHra xypa, Ty3/apHHHT CYlOKJ/1aHMala-
P¥ XaM 2 XMJI 3JIEKTp Y¥TKa3yBuyaHaap cHHdHra Kupaau Ba
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INEKTP OKUMHURBY HOHAAp TaWHO yTaaHn. Arap Ty3 Kpucraina-
pH naHxapacuaa uonaap 6ynca, tys (NaCl, KCI) cywokna-
HHIU TeMnepatypacuiaH OMp 03 IOKOPUPOK TeMmIeparypara
KU3QMPHIICa HOHJIAP SPKHH XapaKaT Kuia ofaiauraH 6Vnaau.
Arap KpucTannaa Taneép HoHnap 6yimaca, KU3AUPHIL HATH-
Xacuaa MOJIeKynanap 3apsiaftaHanu.

Ty3 cylOKNaHMaNAPUHHUHT 3EKTP YTKA3yBYaHAMIHM Xyda
KaTtTa 6¥naau. Macanau, 800° C na KCI + TiCl, apanawmacu-

HHHI‘ CONMHLITHPMA 3NEKTP YTKa3yBYAHJMIH )L =100 — 500
Om ' -M-! 6ynaaun, wy TY3/IapHUHT CyBJaru 3pmmacuna y
A, 30 OMm -'“M-! ra TeHr. SneKTp yTKa3yBYaHJAHUK OILUTaH CapH,
wpryH KyWlasuuira ara Oynran 3aHXXupaa OKMM Ky4YM oLuanm.
Temnepatypa opTHIIY OHNaH UOHJIAPHHUHI XapaKaTyaHJAUIH
OlUAAM Ba LIYHra xypa, 3JIEKTP YTKa3yBu4aH/IMK HOTYFPU 4YH-
3K KOHYHH OViinuya y3rapaan. Temnepatypa opTHiuy O6unaH
CYIOK/JIMKHHUHT 3HYIHIH KaMasaou, HaTHUXKaaa 31eKTp YyTKa3yB-
YaHIMUK OLUaAH Ba TypryH TeMnepartypana (IX.36) tenrnama-
ra yxuiail TeHraaMa xocua oynaan.

nA%= const (IX.54)

K — 1y3 KpHCTainapMHHUHr Typura kapa6 1.8 — 2,8 ra
TeHr 6ynaau. Temneparypa y3rapuiuy OvnaH KynanTMaHUHT
KMMAMATH XaM y3rapaam.

Konayxkromerpux tHTpaam. KoHAyKTOMETpMK THUTpiaALl
XAXKMHI aHaNU3 ycyulapuiaaH 6upu 6yaub, 6y ycynna HeilT-
pPa/NaHM I HYKTACH HH-
AWKaTOpaap BOCHUTACH
ounaH 3Mmac, Oanku
3NeKTp YTKa3yBUYaH/IMK
épAaMMna aHUKJAHAIM.
OpuUTManap paHriu €kKu
JNoiiKa 6ynraHmMaa KBy -
BafEHTIMK HYKTAaCHHH
HHAUKATOp/12p €paaMy-
ha aHMKnab oyamanan.
KoHayKTOMETPHUK YCyI-
J1a 3Ca 3pUTMAHUHT paH-
rM €KM YHHHTI JIOHKA
Ooyanin xanan 6epman-
an. bynaaH Tawkapu,
KOHAYKTOMETPHK YCYJ
6unaH 6Up KaH4ya IPUT-
IX.6-pacy. KOHOYKTOMCTPHK THTPIAW.  MaHW, MacanaH, OMp
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Heya KHCJIOTa apanauiMacuHU Oup #Hyna tvrpnaws, xap o6up
KHMC/I0Ta MUKIOPHHHM aHMKIALE MyYMKHH. By yCcyJIHHHT MOXH-
ATHHHM KyHuUaa MKCOJI ODKANH TYLUYHTHPaMH3.

MacanaH, KHCAOTaHHU TUTpAall Kepak 6ynacuH. ByHuHr yuyH
KHMCIOTa 3PHUTMACHAAH MawiyM XaXmIa OJHHHO, YHHHr yc-
TMI2 MIUKOPHUHT KOHUEHTPAUUACH MabiyM OyiaraH 3pHTMa-
CHMOaH 03-034aH XYyuwud OGopunanM Ba Xap raja 3pUTMAHHHT
3NeKTp YTKa3yBYaHJIHMIU yayaHaau. Huukop KywiWaraH capm
Te3 XapakaTr KunyBun H* HOHJ1apHHHHT COHH KaMaitHb Gopa-
IU, HaTUXAada 3PUTMAHHUHT NIEKTP YTKA3yBUAHJIHIK XaM Ka-
MasiiM. THTp/AaHKL HyKTacuaaH ytrad, 3pkuH OH™ — uoH-
napu Tyrnada Soumaiian. OH  MOHM XaM Te3 XapaKaT KWIyBYH
HOH OyNraHuAaH, 3pUTMAHHUHT JJIEKTP YTKA3yBYAHJIMTH siHA
owann. Tutpaawl KyKracuaa 3pkuH H* Ba OH — wonnapu-
HUHI MHKAOPH MHHHUMYM OyaraHamru ydyyH (0y HykKrajaa
31eKTP YTKa3yBuYaHJMK, acocaH, Ty3 MOHJNAPHHHHI 3NEKTP
yTKa3yBYaHJIMKIApUAaH HoopaTt 6ynanu) 31eKTp yTKa3yBYaH-
NAUK KHAMaTH XaM MUHKMMYM 6ynanu. HlyHnain xknwinbd, MUHHU-
MYM JIEKTP VTKAa3yBYAHJIHMK HYKTACH THMTPJAaHHIU HYKTaCH-
anp (1X.6-pacm).

KoHnaykToMeTpuk ycyn OwnaH ¢akar KHCJOTa Ba acoc-
JJApPHHTHHA 3Mac, 0aiky Ty3napHM XaM, OKCHMAJIOBYH Ba Kaki-
TapYBUW/JIADHH XaM THTPJAall MYMKHH.

KUCNOTA-ACOC HASAPUACH

INEKTPOJIUTHK IUCCOLIMANIAaHHMIL Ha3apHACHIa aCOC/IaHHO,
AKUH BAaKT/apraya KHCAOTa Ba acocjaapra KyHhuaaruya Tab-
pH@ O6epub KeaHUHraH 3nm.

Kucaomaaap — puMccoumanaHuill HaTHMXacHAAa BOAOPOI
HOHHHH DepyBYH, acociap 3¢a ARCCOUHANAHULL HATHXACH-
Ia, THAPOKCUN HOHUHH OepyBun Monnanapaup. Heirpanna-
HULIU XAPAEHHU KHUCNOTAa OMNaH aCOCHUHT KVIIMAHUWIKAAH Ty3
Ba CYBHHHI XOCHJ OyNHLI peakuusicuaaH HOopar.

CVYHITH BaKT/1apaa CyBAaH 601UKa 3pHTYBUYHIAPAArH SPHT-
Manap: MacajlaH, cnMpr, 3pup, aMMHaK Ba OOlUKA 3pUTMa-
Nap KeHr TeKwupHna 6ounaHan. by Texiunpuiunap 10KoOpH-
nary TywyHuyanapHu ¢akart cyBaarv 3purMajapraruHa TYFpHu
KENHUIUUHH, NeKHH Oy TyLIYHYAJIapHUHT YerapajaHraHiuru-
HH Kypcaraau. HaTtuxana xamMma xosnarnapra TYFpHU KeJlaiHu-
raH KMCAOTa — acoC TYWIYHYAaCHMHH TONHULUra KHPHILIWIAH.

XO3HUPru BaKriaa KHCIAOTA-aCOC YYYH MKXKH XHJI Ha3apus
TaKInd KWIMHIAH: KHCI0Ta-aCoOCNapDHUHT AIPOTOHOIMTHK Ha-
3apusacH (bpeHcrea) HasapusCH Ba yMyMJlallraH KHCJOTa-
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acoc HazapuscH (JIbionc Haszapuacu). by Hazapusiniap 6apya
Kawdueéruwiap TOMOHHAAH IbTHPOd 3TWIAraH 6YIHO, KHME
anabuéTuaa KeHr Ky/ulaHWwiaaH.

BpencreAHHHI NPOTOHOANTHK KHCAOTR-ACOC HAIADHSCH.
CyBaaH 6olIKa 3PUTYBYHIAPAATH 3PUTMANIAPHH TEKILHPHLI
KMcoTa-acocnap ¢akat CyBaard 3pHTManapmiarmHa 3Mac,
CyBlaH OOWIKA 3pUTYBYMIApAA XaM OYIHILIN MYMKHHJIHIMHH
K¥pcataH. Mucon tapukacuaa KyHHNarH peaxkiHsIapHH
KY3IaH KEYHpANIUK:

Kucanora — Acoc
HCl+ NH;—» NH; +CI”

HCI+H,0— H,0* + CI-
NH; +OH" - NH,+H,0

H,0*+OH--H,0+H,0

IOKopuaa xuciaora ne6 aranraH Moaaanap opacuaa 6Mp
yMyMHAIHK 60p. Y xaMm 6¥nca, ynap rapkubuna BOOIOPOXHHHT
O¥nmumnanp. Peakuus BaKruaa Boaopon HOHH (IPOTOH) KUC-
JIOTaflaH acocra §Tagau, ALHH acoc KHCAoTa OMaH peakitnsi-
ra KHpHIUHO, KHC0Ta NPOTOHHHH OMPpHUKTUPKHO onaan. LllyH-
nait kunub, xucnora-acocra Kyuaarnya Tabpud depuit Mmym-
KMH: Kucaoma Y3uoan npomoH axcpamul wuxapuw xoccacuza
32a mod0a (NpoTOHNAp AOHOPH), acoc-npomon bupuxkmupub
oAU XOccacu2a 32a Modda (npomonaap aKyenmopu).

by Hazapusa Kyiwnaary HaTiDkanapra onud KeaaM: a) KMCIo-
Ta-acoC XOCCacH HOHAap (Y XYMIaNaH, KOMIUIEKC HOHIAD)
Ba HOHJIaHMAaraH MoJieKynanapaa XaM OVIMILH MYyMKHH;
6) KHCIOTAa-aCOCAAPHHHI HOHJIAHHIUM KMCAOTa (acoc) xocca-
cH OyNraH 3puTyBYM MOMIANAPHHHT peaKLMAra KMpHLUIYBH HATH-
XacHaa 103 6epann: B) 3pHTYBYHHHHI KHCJIOTA €KM aCOCIMIMra
Kapab, 6upop Monaa € KMCnoTa, €KM acoc OYNIMILIK MYMKHH.
bynaai amdorepank xocca KyNrmHa MOMIANApAA YYpaiau.

Kucnora (x-ta) y3 nporoHMHH OGepHiu yuyyH acoc (ac)
OVAHIIM HIaApT:

K-Ta, - aC, + H* aC,+H*—> k-Ta,

HCl - CI-+H* NH,+H*-NH",
kK-ta, + aC, — aC, + k-Ta,
HCl + NH, - CI- + NH,

312

www.ziyouz.com kutubxonasi



by MyBo3aHaTAa MKKH XydT KHCNOTa Ba MKKHM XY(DT acoc
HUITUPOK 3TTaH. YAaPHH MONAKO Kucaoma 6a acoc, MyBopHK
€KM éHaxu kucaoma 6a acoc aeHinnaan. by treHrnamana Cl-
acoc 6unan HCI kucnora, NH*, kucnora 6unan NH, acoc
€HaKH MOonanapamp.

Kucnora 6unan acoc opacHaa peakuvsa OGOpHIIH YJYyH
KYIUMaaaMraH aCOCHHHI 3JIEKTPOHra MOAWUIHIM KHCIOTara
€HakKH OV¥/IraH aCOCHHHTr 3MEKTPOHra MOMWIIHIHAAH OPTHK
6ynnuin Kepak. Kywin KMcJlOTa KydCH3 acoc OMNaH Ba Kyd-
CH3 KHCJIOTA KYWIH acoc OMnaH €HakH moana 6yna onaawu.

Kucnora-acoc peakuvsaapviaa NpOTOHHHHr GeBOoCHTa
POJIH TABKHIVIAHHUO, KHCJI0TA Ba aCOC npomoHoaum ned, K1c-
JIOTA-aCOC PECAKLUHACH 3Ca NpomoHoAumuKk peaxuus, ned ara-
JagM.

IPUTYBUWIAp KHCJIOTZ Ba acociapra HucbaraH 6Hp Heuya
XWI rypyxra 6yniuHamm. V3 NMpPOTOHHHH OCOH GepyBuYM 3pH-
TYBUWIAp, SbBHH KMCJIOTA XOCCACHTa 3ra 6YraH 3pHTyBYHIap
(cyBcH3 CHpKa KMC/IOTa, YYMOAK KHMCNOTa, Cyiabdar KHCIO-
Ta) npomozen 3pumyexusap pe6, ¥3 MoaeKynacura rnpoToHHH
OCOH OMPHMKTHPUO onaauraH 3pUTYBYMIAD, ABDHH acOC XOC-
CacHra 3ra 3pUTyBYMWIap (CylOK aMMHAK, aMHHAAp) 3Ca npo-
mogun 3pumyeuunap ne6, npoTroH OGepuil Ba OGUPHKTHPHO
OJIMII XyCYCHATH O¥nMaraH sputyBuywiap (6eH30i, xinop-6eH-
30/, TOMYON) anpomol 3pumyequnap, ne6 akrmnaau. by an-
POTOH 3PHTYBYWIApPAA KHMCJAOTA XaM, aCOC XaM HOHJIIaHMailk-
IH BA YNApHUHF S'm{ XaM HOHJIaHMaraH 6ynaau. ban3u IpH-
TyBYHNap aMdoTep EkH aMpHNPOTOH 6YNKG, wapoutra Kapab
€ KHCIIOTa, €KH acoc OYaumu MyMKuH (MacanaH, CyB, 3THA
CIHPT).

Kyiinaa amdorep 3pHUTYBYWIApDHUHT MOHAAHHMILUIA MH-
COJUIAD KEJITHPWITAH:

K-Ta, + acoc, € K-Ta, + acoc,
H,0 + H,0 2 H,0* + OH-
_)
C,H,0H +C,H,0H € C,H,OH; +C,H,0"
NH,+NH, € NH! + NH;
Arap 3pHUTYBYHM KaHYAIHK MpoToreH 6yiaca, yHoa 3puraH
MOJA IIYHYATHK KYWIH acoc 6y1aaM Ba aKkCMHYA, 3PUTYBYHM
KaHYaIMK KY4WIH NpOTOreH 6ysca, 3puMrad Moaia WyHYaIHK

KY4WiM KHCJIOTa Xoccacura 3ra 6ynanum.
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CyB Xyna Ky4aH NpPOTOTreH PUTYBYH, YHIA KYUYJH KHC-
n0Tanap Tyaa aMccounanaHaau. Kyycuspok nporopun (Ma-
canaH, CH,COOH) kucnotanap KicMaH AMCCOLHANIaHANM.
Kucnoranuk Kyuu 6yHHYa KHcaoTanap Kyhuaaruya xoina-
lanu:

HCIO, > HBr > H,S0, > HCI > HNO,

SPUTYBUYMHHMHI XOccacura Kapab, Kucaora Ba acocihap-
HHHT MOHJIAHHKLIH TYPAH 3PUTYBUYNAA TypArya bopaaun. Xarro
3PUTYBYHIa Kapab, HOHNAHHIHHHUHT TAabHaTH XaM Y3rapuiuun
MYMKHMH. bupop moana 6up 3putyBuUMIa KMCa0Ta, 601LKA 3pH-
TYB4YMIA 3Ca aCOC OVIMLIM MYMKHH.

YMymnamran KHCaoTa-acoc Hazapuack. JIbloMc Hasapus-
CHra Kypa, MOLAAJIAPHUHT KHC0Ta-aCoOC/IUK XOCCaNapH yaap-
HHUHI TApKHOKIA BOAOPOA €KH KHCIIOPOAHKHT OYIULLIKMTA, IPHU-
TYBUHHUHI TabCHUpPHra 3mac, 6anku MOANATADHUHI TY3H/IH-
wura 6orMNKInp. MoananapHHHT Ty3WINLL HAa3apHIACH aco-
CHMlla KHCAOTA-aCOC/ApHUHI 3JICEKTPOH HasapHACH Taknudp
KUMuHAK. by Hazapus ymymaawean Kucaoma-acoc Ha3apuscu,
ne6 aranaau. by Hazapuvsara Kypa KMCIOTa Ba acocra Kyinaaru
tabpudaap 6epunanm.

Acoc-3pkun anexmpouaap icygpmu 6op modoa 6yaub, yrnuwe
xcyipm 3nexmpomnaapu 6owka amomHuHne 6apKapop nexmpox-
AapU 2PYNNACUHU MAWUKUA KUAUWOA UmUPOK MUl MyMKUH.
Macanau:

H
:NH:H acoc
H
Kucaomaaap -amomuda 6apxapop anexkmponaap epynnacu
Xocun Kuauld yuyH Gowka amomHuHe IpKUH XCyhm IneKmpoH-
Aapudan goudanana oraduean mModdasapoup. Macanau:

c
Al:C] B -Cl
Cl cl

bowikaua anTranma, Kucioma xcygpm saexmponaap akyen-
mopu, acoc 3ca xcyipm snexmponaap doHopudup. Hentpanna-
HUW peakuusicuaa 6y xyodt 3neKTpoHsap xucobunaH xosa-
NIeHT OOFNaHML XOcHN Oynanu:
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a o
Ci:B+:N 2 Cl:B:N:Cl
Cl Ccl dl

ynpait kunno6, JIbionc Hazapusicura kypa, pakaT nmpoTOH-
1K MoAdasiapruHa IMac, 6asku NpoTOHCH3-aNpPOTOH Moana-
Jiap xaM kKucnorta 6yna onaaun. lllynaain xuaub, Kxuciora ty-
ILYHYACH KEHIrauTHPUAAHK Ba YMYMJIALUTHUPHILIH.

HNuwikopuit MmeTainap Ba naean (reauwii rpynnacu) rasnap-
JaH 6olKa xaMMa MOLdaTapHUHI aToOMIapu Oup XydT 3nek-
TPOH OuMpuKTHPHO onaam. LLlyHunr yuyH xamma atomanap ae-
APJAX KHUcaoTa xoccacura sra oynumun MyMkuH. lly ounan
OMp KaTopla, KyYHHMAA KEATUPWIraH MOJIEKYAalap CHHrapu
MOJieKynanap xaMm acoc 6¥1a onam:

H:@:):H; H:C'_'_l-, :O:S:O
K¥nuuamk opanukK MeTanJapHUHT rajoreHUUIap KHCIoTa-

napaup, macanal, ZnCl,, AlICl,, TiCl,, SnCl, Ba xoka3so. Yaap
Mvrouc xucnomanapu deb Xam ropumunadu.
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X bOb

ANEKTPOANAPOA BOPAAUIAH XAPAEHJIAP
BA SJIEKTP IOPUTYB4M KYY

INEKTPOKUMEBWN XXAPAEHNAP

DneKTp VTKa3ruy MKKM xun 6ynaau: a) GHpHHYM XHA
YTKa3rHwiap KaTTHK Ba CYIOK METajulap, LYHHHraex, 6ab3u
61p HoMeTawiap (rpadMT, pyxcyabdni, KYprOLIKHH CYIbOHA).
by xun yrKkasruunapaa 3/€KTpHHM 3JIEKTPOHAAp onub yraam
Ba MOAJIAa Maccacu OHMp XoHAaH MKKHHYH XOHra CHIXHAAH.
MxxuHyu xun yrkasruwiapaa 3jJeKTpHH HOHAap oaHb Yranm.
DNeKTPOAUT IpHUTManap aifHaH 1y CHH@ra KMpaaH, yjlapaa
NEKTPHHHI VTHIIM MOAJ3a MACCaCMHMHI CHWJDKHWKM 6unaH
b6opanu.

Arap 6MpHvHUYHM xua YTKasrHwiap 6maaH 6Mp Karopaa K-
KMHYHK XHJI YTKasruwiap xaMm 6ynca, 3/1eKTp OKMMHHHM BY-
Xyara Kea1TMHpyBYH OyHIOall cucTeMara 3jexmpokuméeuli 3aH-
xcup newwnann. byHaait 3aHXHpAaH (METAUT 3JIEKTPO/IUT 3pUT-
Mara TYLWIMPHAraH CHCTEMACH) 3JIEKTp OKMMH ¥YTtranpa, Oy
3PHTMA Ba YTKA3rHWIAPHHHT Yerapacuiaa (MeTajul 3JIeKTpoa
6oTraH KMcM 103acuna) KUMEBHN peakumns 6epanu. by xcapa-
€H2Aa INEKMPOKUMEBUL HCAPAEH NECHWUIANMN.

®azanapHuHr 6up-6upnra Terud TypraH K03acu, AbHH
3NEKTPHHUHI KHPHUO-UMKAAUraH XOHHUIa NEKTPOA ACHHUAAAH.
MeTtann (OMpMHYM XMW1 YTKA3rMy) 3JEKTPOJHMT 3pHTMAcHra
(MKKHHYH XK yTKA3ruu) TYIUHPHITaH XOHHIA I/1EKTP OKHMH
MeTa/ULlaH 3pUTMAara Ba, akCHHYa, IpUTManaH METaNIra yraau.
Ly 1032 Ba Metann 3sexmpod neb arananu.

by xapa€HHHHT TecKapucH XxaM OVIHIUH MYMKHH. DJEeKT-
POKMMEBHUM XapaéH HaTHXacKuaa 3JIEKTP OKUMH BYXyAra Ke-
MUK MYMKHH. AbHH KHMEBHH 3HEPruUs 3NIEKTP IHeprusra
aitnaHaau. by xapa€H 371eKTpOKMMEBHI ralbBaHUK 3NIEMEHT-
Japaa coaup o6ynanm.

lanbBaHWK 37eMeHTIapaa OopaauraH 3aeKTPOKHMEBHMH
XKApaeHaap TepMOAHHaMMK KaliTap Ba KaUTMac OVIMIUY MyM-
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KHMH. TepMOAMHAMMKAHHMHT KOHYH Ba TeHmlamaiapu ¢akar-
FHHA KaUTap MLUIOBYH rajibBaHHK 3JIEMEHT/IaprarnHa Ky/ua-
HHUILIA MYMKHH.

ANEKTPOKMMEBUNA PEAKLUMANAP TEPMOAUHAMMKACH

KnMmEBUA dHeprus OunaH 3N€KTp IHEPrHACH OpacHAarv
6ornanni I'n66c-Ienbmronsy reHrnamacu 6wian ndonana-
Haau:

A=AH + T(4) (X.1)

SNEKTPONHUT 3PUTMACHIAH JIEKTP OKMMH YTKa3HiaraHAa HOH-
Nnap CWILKMIEAH, XapakaT KWaHO Oup ToMOHra 6opaau, SbHH
3M1eKTp OKUMHU M 6axapaau. by v Talumb yrwaraH 3apsan
MHUKAOpH OMnaH 3neKTpoanap opacHaaru noTreHuuannap an-
HpMACHMHHMHI KVnaiiTMacura teHr. @apaneit KOHyHUra MyBoO-
éuK 1 xr-3k8 (I — rpaMM 3KBHBAJIEHT) MOH TaluMO VyTraH
anexTp 3apsaau ZF ra tenr (6y epna F — ®apageit couu, Z —
MOHHHUHT BUICHTIIUIH). DNEKTPOMLIAp OpacHAary noTeHuHal-
Jlap akupMacH, sbHH 3NEKTP IOpHTYBYM Kyd E xapdu O6unaH
6enrunaHca, 3nexTp oKUM OaxkapraH M.

A=ZFE (X.2)

Oynanu. by HILIHUHT 31eKTp ynyoBHn Xoyab 6unaH ndonana-
HULIU YYYH, YHHU 0,239 ra — 3neKTp 3HEPrUACUHHHT UCCHK-
JIMK KBUBAIEHTUrA KynauTupuiu kepak. (X.2) TeHrnamanas:

dA d
4 _ ZFF% (X.3)

6y (X, 1-3) Tenrnamanapra 6MHOaH:
“- %ﬁi_ ' T(g%) (X.4)
El= 75+ T(45) |

6ynaau. by tenrnama ub6c¢c-I'enpMrosibly TeHrnamMacHHUHT
ranbBaHHUK 3/ICMEHTNAp yuyH GepwaraH udonacu 6yauob, pe-
aKLHS UCCHUKIHK 3¢ dekTH OMnaH 3/1eKTp IOPUTYBYH Ky4 Opa-
cuaaru OOFNaHHINHH KypcaTtaau. by TeHrnamaanan ¢oitaana-

Hu6 E Ba gi— MaBbiayM 6ynca, Q HM Ba MCCHKJIMK 3¢dpeKkTH-

NaH 3aeKTp putyBun KydyHH (E) xucodnad tonuin MyMKHH.
Xynau wy TeHrnamagaH ¢doinananub, ranbBaHMK 3JIEMEHTIA
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OopaauraH peakuvsapHUHI H300apHUK NOTEHUHATMHH Ba U30-
6apuK NOTEHLHAT aCOCHAA peaKUHANAPHHUHT MYBO3aHAT KOHC-
TAHTACMHH aHHMKNaLUl MyYMKHMH. YTKa3wiraH Taxpubanap 6y
TEHIMITAMAHHHT AXIUM HATHXA OepHLIMHHU KYPCAaTAH.

DexKTp IOPHTYBUH KY4Y Ba MYBO3aHAT KOHCTARTacH. BaHT-
lNodduuHr usotrepma TenrnamacuaaH ¢onaananub, anexr-
PO MOTEHUHAUIAPHHU Ba Fa/ibBAHUK 3/IEMEHTIAPHHUHT 3NEKTP
IOPUTYBYH KYUYHUHM XHco6nab Ttonuiu MyMKUH. ManiyMku,
Baut-T'odpd Tenrnamacn Kyiimaaruya €3unanm:

=—AG=RT (In K— A In a) (X.5)

Oy epaa: A — makcuman v, A G — 1M306apHK noreHuHan; R
— raszJJapHHHI YHUBepcasl aoumuiicu; T — MyTaak reMmnepa-
Typa; K, — akTHBAInk 6unaH udonanaHraH MyBO3aHaT KOHC-
TaHTacH; A In a; — MaxCynoT MOAAA/Iap aKTHBITHK/1apH Kynmaur-
MaCHMHMHI AacTAabKM Moajajlap aKTHMBAHMIM KyrnamTmacura
HUcbaTn. A HMHr KuiimMaTtu (X. 2) TeHrnamaaan (X.5) TeHr-
namara Kymmica,

E =58k, - 8F alng, (X.6)

6ynaau.

Arap nactiabky MoadaNlapHHUHE aKTHBAMIHM (KOHLIEHTpa-
LHSACH) ~A10XHAa XonaTaapaa O6upra TeHr 6yaca, A a, = | Ba
A In a, = 0 6ynann, 6yH11aH

E=%-nk, X.7)

kenud unkanu. by epna, E, — ctanaapT €xu HOPMaJl IEKTP
IOPUTYBYHU Ky4y OVaHO, (X. P)) TeHrnaMa Kylinaarvua €3mnaiam:

E =E ~5F Alng, (X.8)
[MoteHunan yuyH:
T =no—% Alng, (X.9)

by Tenrnamanap Hepuct renrnamanapu 6vnub, ynap nomen-
yuaanap (OVYOK) 6usan s3pumma xomuyenmpayuscu opacudazu
bornanuwnune Mamemamux ugodacuoup.
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DABANAP HEFAPACHMAAN DNEKTPOA NOTEHUMANNAP
ANEKTPOA NOTEHUMANNAPUHWUHI XOCUN BYNUILN

[anbBaHHK INEMEHTAAPAA 3/ICKTP IOPUTYBUYM KYUHHHT KAH-
1AM XapaéHJap HATUXKACKAA XOCHI OVAHILUK O1NaH TaHHILIUII-
NaH ONAMH JJIEKTpPOANapAa MOTEHUHALIAP aWHMPMACHMHUHT
XOCHN OVAHLIHHK KYPHO YMKaMH3.

bupHUuM XHJ VTKA3rHuaap ACKTPOJHT IpUTMANApra Ty-
IWHPHIMAHAY, /CKTPOA 9PHUTMA Uerapacu.i1a 3MeKTp Kyil KaBa-
TH XOCHKJA OViaai Ba 3NEKTPp NOTCHUUALIAPH XOCHUA Oynanu.
MeTtana CylOKIMKKaA TYWHPHUITaHAa METAUT OUANaH CYIOKIHK
yerapacuaa xocu.l OyaraH noreHuunannap aiupsacu aiexm-
pod nomernyuasru ncd atanaad. [MoTcHUMAAAAPHUHT XOCHA
ovauul cababum J1. B. [TucapkeBckui Ha3apHACH acocHaa Ty-
wyHTUpUIaan. bUpop MeTan CylOKAHKKA TyluMpuiraHaa oy
MeTal, METANT HOHKM (M?*) OKunaH 31EKTPOHMa e Anccouma-
NlaHanM:

M=M*"+ 7]

MeTtaitapHUHr AMCCOLHAIAHKILLHK 3HAOTCPMHK XapaeH 6yauob,
MOHHHMHT FTHAPAT/IaHKIL BaKTHIAa YHKAPAAHTaH HCCUKJTHK XHCO-
6ura 6opanu.

['mapaTnaHrad HOHNAP ANAHFOY HOHJIapra HUcbaraH bap-
Kapop Oy/raHnury yuyyH raipaTaaHil XxapaéHH y3-y3uya 60-
panu. Uy cababnu merann HOHNApH IpUTMAra rMAPATAAHIAH
X043 YyTHIUra HHTHIAIM.

MeTann MOHHUHI METaJU1 NMNIACTHHKANAaru KUMEBUH no-
TEHUHANY 3aps/UTaHraH 3appaiapHMHr ¢asa o3acuaary no-
TEHUHANK — 3aeKmpo-Kumeéeuii nomenyuas ned xam alATuna-
OU, YHUHT KMHMATH 3pUTMAAarH nNOoTeHUHan KMHMaTHIaaH
KartTa Oynca, MeTa/ul rl1aCTHHKaNaH Oup KUCMH 3pHTMara yTa-
OX Ba METa/J1 HOHNAPHU 3JIEKTPOHNAP TUIACTUHKAAA KOATraH-
AUIUAAH METa1 naacTUHKa mMandun 3apsanaHaau (X.la-
pacm), ManobMi 3apsantaHral Metain 3purManaru Mycbar 3a-
pPRIIAHIaH HOHNAPHN — KAaTHOHJAPHHU y3ura Toptaan. Hatu-
xana X.la-pacMaa KypcaTuarakuiaek, Metann 6Mnan apuTma
Jyerapacuila Kyw anexmp kaeam XOCUA Oynanu.

Arap MOHHHHF METAANIArH NOTCHUHANHY YHHHI 3pHTMa-
Jary noTeHuManumaaH KHuuK Oysca, MeTain MOH 3IpHTMANaH
METAL1 NiacTHHKara yranu. Hatuxana metann mycoar 3apsn-
JIAHAZM Ba YHUHT atpoduaa (dputmaaaH) manbuii HoHaap
TyraHaau, OyHna xamM Xyaad I0OKOpUaaru Kabu kyui 3nexTp
KasaTt xocun 6ynanu (X.l-pacmM, a). Hatnxana Merann 6unan
3pPHMTMaA Yerapacuaa noTeHuMannap anMupmac xocun 6ynanu.
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X.1-pacm. InexTpon NOTCHUKAUTADHHHHT XOCHA 6§ mmun.

Hemak, nomenyuannap attupmacu xocun OYAUWIURUHZ ACOCUL
wapmu Kyw anexmp Kasamuunez xocun 6yauwudup. HepHct Ha-
3apHscHra MyBodHK, norcHuMan (310K) uuHr xocun 6ynu-
LLHIra acocHit cabab xyill 3/1IeKTp KaBaTAMP.

Uynnait xunubd, ssexmpod nomenyuan «3sexmpood
— 3pumMa» 4e2apacuoqa UOHAAPHUHZ AAMAUURUWU HamuXdcacu -
da xocun 6yaadu. By nomenyuan memannnunz myeosaxnam no-
menyuaau 0eb xam amanaou.

Honnap MetajnaaH spurmara yTnium 6unaH 6upra, 3pHT-
MaaaH Metauira xaM Y¥raan. MounapHHHr 3puTMa Ba MeTaul -
Aari KMMEBMH NMOTEHUHA/UIapH TEHIJVIAUITaHAa MYBO3aHaT
Kapop Tonaan. by BaKria HOHNIAPDHHHI METAIAAH 3pHTMAra
Ba aKCHHYa, 3pUTMaZaH METaJLira YTHIL TeJTHKIApH OHp xun
Oynaau. lemak, MyBO3aHaT AHHaMHK (Ky3FaiyByaH) TaOu-
arra 3ra 6ynagn. 3nekTpoa OWIaH 3pMTMA ypTacuaa yanyk-
CH3 paBHULLJIA 3apsAUIaHIAH 3appadasap aMalHnHHO Typanu.
by BaKTaa snexrTpoanaH 3pHTMara Ba, aKCHHYa, 3pHTMaAaH
3JIEKTPOATra YTraH 3J1eKTp OKHMHIA armMawye oxumu nefinnanm.
by OKMM 3puTMana HOH KOHLIEHTPAalLMSACH OUIMLIM OMNaH
oliaaH. IAEKTPOAd — 3PHTMA ypracHAa HMOHIAp aJIMallyBH-
HHHI MaBXYIUIMIHM paiHOaKTHB H30TOILIAp €pAaMHUIa TaXPH-
Oa AynH OMnaH TacaukiaHraH. Arap 6upop mMerana Y3 3pHT-
MacHra TylUMPpHWica, KaTHOH aIMAalUMHHLLI coanp 6ynanu. Ma-
canad, Cu?*/Cu 3nexrtpoana Cu?* uoHnap MHCAAH (3/1eKT-
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poaaaH) 3puUTMara €KM 3puTManaH Mucra yraau. byHaan xa-
MUOH AAMauunUW bunan 60F1UK, ABHU KamMUoH2a Hucbamawu Kau-
map 6yaean 3nexmpodaap bupunyu myp 3nexmpooaap deb ama-
nadu. BUPHHYM TYp INEKTPOILNAPHUHI MycOaT MOTEHUMATH
3pUTMaAard MOHHHUHT KOHUEHTPAUUACHIa NPONOPLIHOHAN
Oynaamu.

Hxxunuu myp anexkmpodnapoa aHuon amawunadu. Yaap anu-
oH2a Hucbaman Kaumap 31exmpooaapoup.

ONEKTPOJIUT IPUTMAra TYLLHPUIraH HOMETaUT 3JIEKTPOI-
J1ap WYy XWA 3JeKTpoLIapAUp. By XU 31eKTPOAHHHT NOTEH-
UManH EKTPOJHUT 3PUTMA KOHLECHTPAUMSACUTA TECKAPHU MY-
TaHocu6 6ynanu (Macanan, Cl'| Cl,, OH] O,).

[MoTeHUHANHHHI KOKHUEHTpauus 6MnaH GOFAUKJANTUHHHT
MaTeMaTHK udonacuHu (X.9) tTeHrnamanaH goiaanaHub ken-
TUpHO ynkapuiu MyMKuH. KOxopuaa kypub yrunranuaek, 61-
PHHYH TYD IAEKTpoAla MOTeHuMan (m) KyiWuaaru KHMEBHH
XapaeH HaTuxacuaa xocun 6ynaan: M2 M* + e. by xapaéHn
YUYH IOKOpHAAru TeHraama tatbuk 3THiaca, Kyinnaru ngo-
aa kenub unkaam: (X.9) tenrnamana Aln a — udoaacuaa
Kacp CcypaTMaa MaxcCyJioTjJap Ba Maxpaxiaa AacTnabku Mon-
LaIAPHUHT TEPMOAKHAMHUK aKTHBJHMKNAPH (KOHLIEHTPALIMS -
napu) é3unaau. MabayMm Kairap peakumsiaa KalcH Moaaa-
Aap AacTaabky Ba KaHCHUAApHU CYHTTH MaXCyaoT OVaHIAUuru-
HH aHMKJIALU Y4YyH peakKlUMAHHK 3K30TEPMHUK paBHLILA €3ML
Kepak. Macanan: M @ M*+ e muconaa:

ayM > M*+e+ AH; o) M +e >M — AH

d — peaKuH#aaa HCCHKJIMK I0THIaaM (SHAOTEPMUK PCAKLIMUA),
6 — peakuMsaaga UCCUKIHUK axpanaau (3K30TepMHUK peakLHa).
Hemak, 6 — TeHrnamara mypodpuk (M* + e) mactnabku, M
— CYHITH MaxcyaoTt (Moaaa) aup.

n=-§FLana—‘;£ln—‘m—

ax-Q,

Oy epna, n, = JEILLana MabJyM TeMIepatypajarv y3rapmac
KaTTaIHK, -‘;—':- XaM y3arapmac kattaauk. IUyHHHr yyyH Oy TeHr-
JJTaMaHU KyYWHAAruya €3mil MyMKHH:

1:=1r0+§£1n as (X.10)

Arap g, = 1 6yaca In a , = 0, 6uHOBapuH
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Oynanu. lemak, ®, — 3pHuTMala MOHHMHI AKTHBIHTH GUpra
TeHr OynraHna ByXyara KenaauraH rnoreHuxHaniap akupma-
cuaup. by noreHumnan nopman nomenyuan detiunadu (yHH co-
JIMIUTHPMA TMOTEHUHAT ACHHIL XaM MYMKHH).

HUKKHHYHM Typ 3/IEKTPOA YUYH:

M*—e— MHouen.u
Ba )
n =ﬂ'o—¥- In rosscrans (X. lOa)

IOxopuaa Kyl 3neKTp KaBaT COAAANAlUTHPWIITAH CXeMa
KypvHUHiunaa 6epunan. by cxema 1879 linnna lNeabMrosbi TO-
MOHHMIAAH TAaKIM(} KWIMHTAH. ACAKIA, UCCHKAHK XapaKaTH
TAbCUPHUAA KYW KABATAArW HOHAAPHHHT OMp KUCMH 3pUTMa
HMUYMra YTHIU YyYyH XapakaT Ku/jaau 8a KyW KaBaTHUHI AUP-
¢y3uoH coxacura yraau. Merana o3acu 6unan anddysnon
Kyl KaBaT opacuaari coxa I'eabMroibl KasBaTH €KM Ky
KABAaTHHHT 3UY KUCMU AeHuaaan. by KaTJaMHHHE KATHHANTH
TaXMHMHAH HOH paauycura TeHr. by Katnamaa noreHumnan Mme-
Ta1 103aCUAAH Y30KJalluraH capH TYFpPH UM3UK KOHYHHTIA MY-
BopHK pasBuuiaa xasasam. Andpdy3MoH Kasataa 3ca 3KCHO-
HeHuMan KOHYH O¥itnua kamasan. by KatanaMHMHT KAAUHIH-
rH MabayM TEMIIEpaTypana MOHJAPHUHT 3apsii Ba HOHNap-
HHHI KOHUCHTPALHACHTA OOFIUK OYNHUO, CYIONTHPHIrdH IPHT-
Masiapiaa OMp He4ya aHrcTpemra, KOHUEHTP/1aHTaH 3pUTManapaa
OHp Heya YH aHrcTpemra etaan. MeTan: apuT™Ma uerapacuia-
i NOTEHUHANAAP AINPMACH MAHA LIV UKKH KaBaT NOTEHLH-
aJ1ap HMFHHAHCKIA TeHr Oyaanu.

bu3 10KopHIa NMOTEHUMLTHHHI BYXYAra KEJAMWILUKH CXeMa-
CHHH coaaa ulakana Sepank. HepHCT TacaBBYpH YHYANHK HO-
TYFPH SMACJHTHHM KYIWU JCKTP KABATHHUHT NOCH,I OVJIMUIIN -
H MOTCHUMAIHHHI XOCHA Oyamiuu yuyvi Oupaan Onp cabad
IMaCIUrMHU A. H. ®pyMKHH aHHK KypCaTau.

MabiiyM HOHHHUHT 3pUT™Maaary u3odapiuk (KWUMEBHUI1) 110-
TEHUHAIH 3PHTMA KOHUEHTPAUHACHTA DOFTUK. IPHTMAHHUHT
MAaBbJyM KOHUEHTPAUHICHAA HOHHHHT IpUTMANArit 1300apuK
NOTEHUHANH METAAN MJAACTUHKAAATH MOTCHUUANMUTA TCHT
oyaumun MyMKUH (Honb 3puTMa). Kanaaii 6yamacun oupop
METAaNN Y3UHUHT HONb 3PUTMACHUTA TYLWIHUPUAraHAa KV
3NEKTP KaBaT XOCHJa OyaMacnaury Ba AeMak, noreHuuan By-
XyAra KeaMacauru kepak. Baxonanku, taxpubanap oysnait
nataapaa NOTEHUHMANHHHI BYXYAra KCAMIUHHYM KYpcaTaH.
Macanas, Pt Ba Cd y3napMHHUHr HOAB 3pUTMACHTA TYLIHU-
punranuaa 310K 1,01 BonbTra etaan. daeKTpPOa HOMb IPHUT-
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Mara TYWHUPUATAHAA BYXXyAra KeJaAMraH noTeHUUan Hoas 3a-
PAGAU nomeHnyuan NEHUNANN.

DNeKTpoMNapHH Kyihuaaruvya €3vul Kabya KHIHHIaH:
+|M YU3UKHHUHTI Yan TOMOHHIAA IIEMEHTHHUHT OKCHIUIAH-

'raH WIaKJAW, SbHHU 3pUTMAlard MOH Ba YHHHT Tarura (€Ku
€HHra) 6y MOHHUHI 3PHTMANlari TEPMOIAHHAMMK AKTHBIIUIH
(€KM KOHLIeHTpaluua) Kypcatunaau. YU3auKHHUHT YHF TOMOHHU-
Ja 3pUTMA TYIUMPHWITAH METa/Ul, SbHU 3JIEMEHTHMHI KaiTa-
pHJraH akiM é3unanu. Jlemak, 6y paBuiinaa €3uiul 3JIEKTPOA
NMOTEHUHATHUHT KHHMAaTHHU aHUKALAA 3pUTManal 6o1inab
MeTaJlJl TOMOHIa XMCOOJAHMIUHM KYpPCaTadaH, SbHU NMOTEHLUH-
aJulap akupMacH 3pUTMalard NOTeHUHa/IaH METaUl I03aCH-
Harv noTeHUHaJHY aipuiaraHUHU Kypcataaud. by xun noreH-
uHaanap anupMacH Myc6aT anoMaTH OMnaH ropruswianu. by
TapTHbaa €3unil y3 y3uya OopyBYH KaiTap Xapa€HHHHr 60-
pHill TOMOHMIA TYFPH Kenagu: M* + ¢ - M,

Jdactnabky BakrTaapaa anekrpoaHy M/M* taptubaa €3uiu
KaOya KunuHrad 3aM. lllyHra kypa, aBBan Halup 3THAraH KH-
tobnapaa 3neKTpoa Wy TapTHdaa e€3uarad 3au. Jdemak, xo3up
MHC, PYX Ba XJIOp 3JIEKTpOMIAp KyAuaaruua €3nnanu:

Cu?* Zn?* C

aCu“ aZn2+

Cy; zn; &V -~ 1c,

bynnan Muc taékua (Cu) muc monn Cu?* TyTraH 3pHUTMa-
ra TYlUWpHATaH Ba Oy MOHHUHI 3PHTMAaAarH TepMOAMHAMMK
aKTUBJIMTH d_2¢ ra TEHT JeraH MabHO Kenud uuKaam.

Anddy3non norennman. IuddPy3snoH noreHuUHANT HKKH
INEKTPOJUT 3pUTMA Yerapacuaa xocun 6ynaau. HepHCT HOH-
JapHuHr auddysus xkoxbduuneditn D ynapHHHr Xapakar-
YaHJIMTHIA NPONOPLUHOHAT 3KAHJIHWIHHH TOMAM.

JAnddPy3HoH noTeHUHATHUHT Xocuit OyaniumKra cabad KaTHoH
Ba aHHOHJIAPHUHI KOHLICHTJIAHIAH 3PHTMAalaH CYIOJTHPWIraH
3pUTMara YIraHla, YJIapHUHI XapakKaTyaHJIWIMHMHI TyPJIHYaiu-
I'M Ba Xap XWI TEJIUMKIA XapaKaT KUuaniwvaup. Mucon Tapukacu-
na AgNO, HHHT 6up-6upu 6wiaH Tyrawrrupwirad 0,1 Ba 1 H apuT-
MAaCHHH KY3aH Keuynpaiviuk (X. 2-pacm). llu(b(by:sua KOHYHMIA
MYBOOMHUK Ag* Ba NO3 HOHIAPH I0OKOPH KOHUEHTPAUHSUIH 3pHUT-
MallaH MacT KOHUEHTPALMSUTH PHTMA TOMOH Gopanu.

MannyMkH, NO3 HOHHHHHI XapakaTyaHJMIrH Ag* MOHH-

HMKHra KaparaHaa karra 6ynanu. Haruxana I cyioxink yera-
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II HE |
Agr+NOj +i— Agr+NOj

1 i 01H

X.2-pacm. Andpdy3noH noTeHUHANNTAPHHUHT XOCKA 6y aHLuK,

pacu MaHouit, Il cylokInMK yerapacu 3ca Mycoar 3apsilaHa-
ad. lynnat xunub, yerapaga Kyui 3s1eKTp KaBat, O6MHObGa-
PHMH, MMOTEHUHAN XaM XOCWJ OYnaau: Oy noreHunan Juggy-
3UoH nomernyuan ned aranagu. |

Auddy3non noreHunan ¢Gakar Xxap Xwi KOHUEHTpPallHS-
Jaru 3pHTMasap 4YerapacuaarmHa 3Mac, 6anku xap KaHaaw
MKKHU IJIEKTPOJIUT 3PUTMACH YerapacHaa XxaM XocHj Oynaau.
Auddy3uoH noTeHHa INEKTPOJIHUT IPUTMANAp KOHUEHTpa-
LUMANApH OpacHaarH anupmara, KaTHOH Ba aHMOH Xapakar-
YaHJMKIIap¥ aiMpMacHura nporiopuuoHan oynaau.

AManui numapaa audpdpy3MoH NOTeHUHAN aHHK HaTHXa-
Jnap onauuura xanan 6epanu. LIyHuHr yyyH Kk¥nuHya audpdy-
3HMOH MOTEHUHAN aMAIUHK NYKoTHaaH, Oy Makcaana audpdy-
3MOH NMOTEHUMAJIAp aifMPMACHHHU XOCHJI KHJIYBUH 3pHUTMa-
Jlap Ty3 3pUTMacH OpKaiH TyrawiTupuiaanu. by Ty3 spurMacu
my3 kynpueu n1e6 xaM aranagu. Ty3 Kynpuru cudaruiga HOH-
JIJApHHMHI XapakaTyariHKiaapy 6Mp xwi 6yiraH tyanapaaH o -
nananuvnagu. Onataa KCl, KNO,, NH NO, sputmanapu uiu-
narunangv. UKk 3purMa Ty3 KYTIpUrd OpKajaM TYTAlUTHPHI-
raHjia 3/MIeKTp OKMMHUHH, acoCaH, 11y Ty3 KYTNIPUK HWOHJIApH
TalWIUG yramu.

OKCUANAHULL-KAWTAPUIMLE NOTEHUMANK

Arap FeCl, Ba FeCl, apurManap apanaliMacura, sbHu 6up
METATHHUHT Xap XWJ BAJIECHTAM Ty3Jlap¥ 3pMTMacH apajall-
MacHra, yMyMaH, OKCHAJIOBYM Ba KAHTApyBYH MOANAIAPHUHT
3pUTMaAapH apanalliMacHra rUlatTMHa cMHrapu Oerapad me-
TAUl TYLUHPMUACA, OKCUOaaHuw-Kaimapunuw nomenyuanu (pe-
doxcu) xocun 6ynanu: 6yHaau aneKTpoaNap oKcudranuw-Kal-
mapunuw 32exmpodaapu aeb atanaan.

Macanan, FeCl, (abnn Fe’*) Ba FeCl, (avau Fe?*) spur-
MajiapH apajaliMacHra rnjaTuHa TyuMpwirad 6yacuH. Onaraa
NEeKTpo/Nap KyHunarvua €3ujiaay:
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ag a
BEpPTHKaN YM3HUFHU (pa3anap yerapacMHH Kypcaraau. by ynsmk-
HUHT OMp TOMOHHMra 3pHTMara TylIupuiIradH Moasa (Mertasun),
MKKHHYH TOMOHMIA 3Ca 3pUTMAaHHUHT TAPKHUOU €3Wnaau. puT-
MaIaDHHUHT KOHUEHTPAaUHUsUIapH Xap KaWcH 3pUTMaHHHT Pop-
MYJIaCU Tarmra (oaaura €Ky Kketura) €3ub xyfiunaau. JOxopun-
aaru Muconaa a, — okcuwiopyn FeCl, HUHT Ba a, — Kaiita-
pysyun FeCl, HKUHT aKTHBJIUIH (KOHL[CHTpauHHCH)

by anex'rpon bowka Ooup NEKTPOL OwiaH TyTawTupuica,
3pMTMala OKCHUIAHHKII €KH KaUTapHJIHLI XapaéHu Gopanu:

FeCl;+e 2 Fe(Cl,
€KH
Fe¥*+e 2Fe?

Arap peakuMs yaniaH yHITa KeTca, peakUHsHMHI GopH-
LM YYYH 3JIEKTPOH Kepak Oyniaau, akCHHYa, peakuus YHraaH
yanra TOMOH 6opca, 3/1IeKTpOH axpanub uuMkaau. Peaxkiius-
HHUHI 60pHUIM YUYYH Kepak 6YnaauraH 3JeKTPOHHH 3pHUTMara
TYLUIMPWIraH rutaTuHa 6epanu. MacanaH, Fe** noHura snexr-
POH nnaTuHanad yraad. Harvwxana ratuHaHMHT 34U Mycbar
3apsapnaHangy. MycOar 3apsaiiv iiaTMHa 3puTMaaaru MaHuii
HOHNAPHM Y3ura Topraad. Haruxana Kyiu 31eKTp KaBaT XOCHII
Oynaau.

Iynna# kunub, rulatuHa OWaH 3pUTMA Yyerapacuaa no-
TeHUMas1ap aitupmacu Byxyara kenaau. FeCl,, FcClIJ Pt 3nex-
TPOAH aHHHU OUPAALITUPHUAraH UKKHHYM anexmonra HucOa-
TaH MaH(PHUHRPOK NoTeHUHaAIra 3ra 6yaraHaa Ba 3JIeKTpoa Ou-
JIaH 6npnau1mpunram1a 6y xo1 103 Oepanm.

AKC X0/11a XapaeH YHraaH 4yanra 6opaau, apurMana 6o-
Pa€TraH Xapa€Hna 3JIeKTPOH axpanub uukaau, Oy 3/1€KTpOH
Fe?* nan nnatuHara yTub, yHn MaHdu# 3apsaiainan. MaH-
¢du# 3apsaanaHraH rulaTUHa 3puTManaH MycbaTt HOHNAapHU TOp-
THO, Ky 3JIEKTP KABAT XOCHJ KWIAIHM.

JdeMak, OKCHIUIAaHMHI-KANTAPHIMIL NOTEHUHMANIK 3JEKT-
POH aNMalUMHHMLIK — 3NeKTpod OMNaH 3pUTMA yerapacuia
MIEKTPOAJIaH 3PHTMara €KM 3pUTMAalaH 3EKTPOAra 3JIEKT-
POH VTHLLIH HAaTHXacuaa xocun o6ynaau. OKCHIAHHLLI-KAM -
TApUAHIL 3NEKTPOMIAPDUHHMHI O0lIKa 3nekTpoanapaaH da-
PKM LWYHAAKH, IJIEKTPOA MOTEHUHASIHHHUHTI BYXYAra Keju-
IWMAA PHTMAra TYLIIMPHIATraH MeTaLl Xapa€Hnaa 6eBOCHTa
MIUTHPOK 3TMANMAHN, OKCUIJIAHU LI -KAWTAPHIINL INEKTpoia-
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pyaaH OOLWKA NEKTPOMTIapAa 3CA yAap NOTEHHATHHHT XOCH
6ynnwHn xapaéHuaa 6eBocHTa (¥3u HOHM OMIaH) HIUTHPOK
3TadM.

OKCHIIAHUWI-KAWTAPHJIMIE NOTEHUHANHHHHT KHHMaTH,
ABHU MEKTPOAHHHTI HaKaaap Mycbar €ku maHpui 3apsana-
HHUIUM INEKTPOIAAH ONIMHIaH €KU 6EpWIraH 3/IeKTPOHJIAPHHUHT
coHura 6orFnuk. by 3ca y3 HaBbaTHaa, OKCHANTOBYM MoAaa 6u-
J1aH KaUTapyBYH MOAAA AKTHBIHTHHHUHT (KOHLUEHTPALMSHUHT)
HHACOATHIra MPONOPLHHOHAAMP. Arap I0KOpHUAAru OKCHILIaHHULI-
KaiTtapuauiu peakumscura (X.9) TeHrnama TaTOMK 3THIICA,
OKCHMJTAHHIL-KANTAapWIHIL NOTEHUHANH Y4YH Kyiunaarn udona
XOCHN KHJIHHAIMN:

n-—-vr°+ﬁz}z.ln%: (X.11)

Oy epna, m, — OKCMIUIOBYHM Ba KaWHTapyBYH MOILNAIAPHHUHT
3PUTMAJary akTHBAMIHY OMpra TeHr OyaraHaa ByXy/ira KearaH
noreHuuan. by noreHunan nopman (éxu cmandapm) okcuona-
Huw-Kaumapunuw nomenyuanu ne6 atanagn. OKCHITaHHLI-KAH -
TAapWIHKLLI MOTEHLHAIY OKCHIUIOBYHHHHI OKCHTAL KOOWIH -
ATHHH KYypcaTanH.

AManbramMa 3aeKTpoaiap. AManbrama 3JIEKTpol — MabiyM
KOHUEHTPALUHUSUIH OUp METAUIHHHI aMaJIbFaMacHHH LIy Me-
TaJU1 HOHH TYTraH 3pHTMara TYMIHPHIAraHUAKp. AManbrama-
nard MeTaul 3JIEKTPOA Ba3dugacuHHU JTaiiau.

M*|M, Hg
[ToreHunan Ky#Anpary peakums HaTHXacHAa XOCHJI Oynamu:
MZ' +ze 2M (Hg)

By XWI1 NCKTPORHHUHT NMOTCHUHAIN:

T =7 ,+ 5}: In :; (X.11a)

a,, a, MabJiyM META1 HOHHHHHT CYB/IH 3JIEKTPOJIUT 3PHUT-
MaCHIarH Ba aMajibraMajaru TepMOAMHaMMK aKTHBJIMUIH.
AManbramMa MeTal JEKTPOAHHHI CO} METANN INEKTPOAH-
nAaH ¢apky WYHAAKH, TO3a MeTannaa a =l TeHr, a amaibra-
Maxard MeTaulaa 3ca a # | TeHr 3mMac.

Bonopon 3nekrpoa. Pakar KaTTHK XONAAarH 3J1eKTpoaiap
3Mac, ra3 xoauaary aneKTpoanap xam oyauiuu MmymMKuH. Ma-
CanaH, 3NEKTpoA cudaTHaa BOAOPOA Ba KucaopoaaaH (poi-
JanaHULE MYMKHH. Arap Tapkubuaa sogopoa HOHH 60p IpHT-
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Mara poaopoa rasu 1000-
pHica («TylIUpHIICA®»), BO-
AOpPOA 3NEKTPOA XOCHI
Oynanu. by BakTAa Xapa€H
Kyhuaaruya Oopanu:

H, 2 2H* + 2e

Boaopon a3nekrpoa Kynuiaa-
ruua TtaiiépnaHaan (X.3-
pacMm).

Pacmaa kypcatunraHm-
nek, Tapknomaa H+ noHu
OynraH 3puTMmara fIaTHHA
(€éku 6ouika 6up Gerapad
METajljl) TYWHPHIAOHK.
SpPHUTMA OpPKaJIM BOLOPOJ
rasu 1obopunaau. Hunaru-
JIa€TraH BOAOPOA Xyla TO3a
OVanIIK KepaK. BYHHHT
YUYH KE€PAaKAU BOAOPOA MILKOPIAH 3PUTMANIAPHYU 3NEKTPOAH3
KWIHKLL HYau 6Mnan onMHAAHW Ba AX1WKAal To3anaHanyu. JpHT-
Ma WYHAaH VTKa3wiraH BOAOpOA MJaTHHara aacopbuiaHmo,
YHHHI cupTura YTupnb xonaau. Hatuxkasa nnarnHa taékya
BOJOPOA «TaiéKua» ra aitylaHaau.

Boaoopona anekTpon cxemMacu Kyiuaardya €3wnaau:

H* | Pt (H,)
a P

H' arm

X.3-pacy. Bogopon anexTpon.

Arap 12-H22H*+e Xapaenura (X.9) teHrnama Tartouk

KHAHHCA Ba Z = | 3KaHW Ha3apaa TyTWICA, BOLAOPOA INEKTPOl
NOTEHUHANUHUHT ndoaacu Kynunaruya oynanu:

7[=1Ia+'8!'_.£ln A+ (XIZ)

bab3aH, 3nekTpomiapaary Xapaéhjapaa MWITHPOK 3TaéTraH
FA3HHHT MUKIOPHHH TO3a rA3HUHI 6ocuM Bupaurnaa (apanai-
Maza) yHu napuuan 6ocum 6mnaH xam vdona KHIHMHAAM:

a

n =rg+ £l In 7,%'2% (X.12a)
2

by epaa, n, — BoaOpoA HOHHHHHT aKTUBJIMTH OHpra TEHT
6ynran sapuT™mara 6up atmMocdepa 6ocumaaru soaoposn wbo-
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pwiraHaa xocun 6yaraH noreHuuan. by noreHuwan wopman
8000p00 3reKkmpod nomenyuasu éxu Hopmaa (cmandapm) 600o-
pod nomenyuasu ne6 arananu. Hopman sonopon anekrpoau
KyHHAaruya €3uianmu.

H' (a,0=1)/ Pk

a™

Hopman 600dopod nomenyuanu smanon cugpamuda xkabyn KuauH-
zan. BolllKka xaMMa NOTEHUHaLIap KUHMATH Ly HOpMan BO-
DOpOA nmoteHuUHanura HUcbaran ynyaHaau. Hopman Bonopon
NOTEHUHAIMHUHT KAHMATH LAPT/IH paBHILIAa HOAra TeHr aeb
onuHrad. Booopoa 3nexrpoa kKabu KHCAOpPOA 3AEKTPOR XaM
6op: Oz(Pt)I OH~-. I'a3 anexTpomnapu OUMPHHYH TYDP SNEKTPOd-
JIapaMp.

Cranpapt anexrpoanap. Hopman Boaopoa 3/1€KTPOA TaM-
épnall Ba YHH MLUJIATHII aH4Ya HoKyAak. Ly cababaaH, aman-
ia HOpMaJt BOAOPO/ JIEKTPOA YpHHUIa O0LLIKA CTAHAAPT 3/eK-
TpoanapaaH onaaTaHuNaaN. DNEKTPOMIADHHHT NOTEHUHANH
1y CTAaHAAPT IJIEKTPOd NOTCHUUaIUra HUcbaraH yayaHaau.
By xun craHaapT 31eKTpOAiap acocaH Kyiuaaru tanabnapra
%aBob OepHILH Kepak:

1. HHoreHunannap y3rapManiyd Ba yJap HOpMan BOROpOA
noTeHUManura HUCOaTaH aHMK VIYaHraH OYIHLIH Kepak.

2. MNoreHunanHUHr remnepatypa Ko3QppHUHEHTH KaM
6yauiIK, SbHHU TeMIiepatypa
y3rapuiu 6MNaH NOTEHLIH-
anyap KyIn y3rapMacjiurH Jjo-
3UM.

3. bynnait a3nekTpoanap-
HHHT OCOH Taii€pAaHMUILUM Ba
3NEKTpOd Tail€épnaHaaMraH
MATEpHAUIAD Y Kadap TAHKHC
OynMaciauru Kepak.

4. OnekTpomiap HILLIATHLI
Y4yH KyJaH OyiuLiy 3apyp.

bHpOp 3NeKTPOAHMHT 1nO-
TEHLUHAIHN CTAHAAPT INEKTPOL
NnoTeHUHanura HucbaraH
V  yAYaHraHaa TOMMWAraH KUi-
Hg MaT YHMHI NOTEHUMAJIHMHHU

HOpMal BOAOPOA NOTCHUHA-
Aura HUCO6aTtaH KUHMaTHHU

X.4-pacm. KatoMens 31cKTpon. KypcaTaiH.
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bup Heua xun cTaHaapT NEXTpoIap MawniyM 6Vanb, 6y-
JJApPHUHT MYMAA 3HT KYN TApKAJIraH CTaHAApT 3NEKTPOd —
xanomens 3nexmpoddup (X.4-pacm), (Hg,Cl, — xaromess ne6
aTananu).

Kanomens anexTpos Kyituaarmya €3miaau:

He,Cl,, KCI(c)l Hg
€KH
Ci-, Hg,Cl] Hg

Kanom