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1.®u3ukaBuil KUME 3aMOHABUI KUMEHMHT HA3APUIl ACOCH.
Ma ‘ruza rejasi
1.1. Kirish
1.2. Fizikaviy kimyoning vujudga kelishi
1.3. Fizikaviy kimyoning rivojlanishi.
1.4. Fizikaviy kimyoning tekshirish uslublari.
1.5. Fizikaviy kimyoning xalq xo’jaligidagi ahamiyati
Tayanch iboralar va tushunchalar

Fizikaviy kimyo, eritma, Gess gonuni, Agrokimyo, gidratlar nazariyasi,
elektrolitik dissosiatsiya nazariyasi, termodinamika uslubi, kinetik nazariya
uslubi, kvantlar mexanikasi uslubi.

Adabiyotlar: 1, 3, 5.
KIRISH

Kimyo fani, aynigsa uning muhim tarmog’i hisoblanuvchi fizikaviy kimyo xalq
xo’jaligining hamma cokanapuma, ayniqsa qishloq xo’jaligida mo’l va sifatli
mabhsulotlarini yetkazishda muhim o’rin egallaydi.

Ozig — ovgat mahsulotlari texnologiyasida fizikaviy kimyo fani muhim ahamiyat kasb
etadi, chunki deyarli hamma texnologik jarayonlar fizikaviy kimyo fani bilan
chambarschas bog’liqdir. Kimyoviy ishlab chiqirish mutaxassislari, qishloq xo’jaligining
malakali mutaxassislari va oziq — ovgat mahsulotlarini kimyoviy gayta ishlovchi
mutaxassislari umumiy va noorganik kimyo, organik kimyo, agrokimyo hamda biokimyo
bilan bir gatorda fizikaviy kimyoni ham chuqur bilishlari kerak, chunki bu fanlarni bilish
kimyoviy texnologik jarayonlarda, o’simliklar organizmida va tuproq tarkibida sodir
bo’lib turadigan turli jarayonlarni to’la

tushunushga, oziq — ovgat mahsulotlari texnologiyasida esa texnologik
jarayonlarni boshgarish va mahsulot chigish unumini oshirishga, hamda
ularning sifatini yaxshilashga yordam beradi.

Bulardan tashqari, keyingi vyillarda yangi zamonaviy fizikaviy asbob -
uskunalarning yaratilishi hamda ulardan kimyoviy ishlab chigirishda, gishlog
xo jalik va ozig — ovgat mahsulotlarini ishlab chigarishda foydalanish
mutaxassislarining fizikaviy kimyoni yaxshi o rganishlarini tagoza etadi.



1.2. FIZIKAVIY KIMYONING VUJUDGA KELISHI

Fizikaviy kimyo fani — atom, molekula, kimyoviy hodisalar, o’zgarishlar va
tuzilishlarni fizika usullarida o’rganib, fizika gqonun — qoidalari asosida yechib
beradigan fan sifatida 18 asrning o’rtalarida vujudga kelgan.

Bunga birinchi bo’lib Rossiya olimi M.V. Lomonosov asos solgan va u
fizikaviy kimyo atamasini qo’llagan. 1751 yildan boshlab M. V. Lomonosov
talabalarga fizikaviy kimyodan ma‘ruzalar o’qiydi va 1754 vyili birinchi
qo’llanma «Haqiqiy fizikaviy kimyoga kirish» va «Fizikaviy kimyodan
tajribalar» nomli eksperement ishlar uchun dastur yozadi. U fizikaviy kimyoga
quyidagicha ta‘rif beradi: «Fizikaviy kimyo — kimyoviy operatsiyalar natijasida
murakkab moddalarda sodir bo’ladigan o’zgarishlarni fizika qonun — goidalari va
tajribalari asosida tushuntirib beruvchi fan» dir degan. M.V. Lomonosov,
kimyoda fizikaviy uslublarni qo’llab 0’zining «modda massasi va energiyasining
saglanish qonuni» ni kashf etdi. M.V. Lomonosov, eritma — erigan modda
molekulalari bilan erituvchi modda molekulalarining o’zaro ta‘siri mahsulotidir —

deydi.

Eritma muzlash temperaturasining pasayishi kontsentratsiyaga bog’ligligini
ko’rsatadi. M.V. Lomonosov birinchi bo’lib molekula to’g’risida tushuncha
yaratib, molekula bilan atom o’rtasidagi tafovutlarni aniglab berdi. U yuqoridagi
gayd etilgan kashfiyotlari bilan birinchi fizikaviy kimyogar bo’lib tanildi.

1.3. FIZIKAVIY KIMYONING RIVOJLANISHI

1836 yili Rossiya olimi G.l. Gess kimyoviy reaktsiyalar vaqgtida umumiy
issiglik effekti doimiy qiymatga ega bo’lib, u orqali reaktsiyalar issiqlik
effektlarining yig’indisiga teng bo’lishi qonunini kashf etdi. Bu qonun fizikaviy
kimyoda termokimyoning asosiy qonunlaridan biri hisoblanadi. Rossiya
olimlaridan N.N. Beketovning 1865 vyildan boshlab fizikaviy kimyodan
ma‘ruzalar o’qishi, Bulerovning «Kimyoviy tuzilish nazariyasi» ni yaratishi,
1869 yili D.l. Mendeleevning kimyoviy elementlar davriy gonunini va keyinroq
gidratlar nazariyasini yaratishi fizikaviy kimyoning taraqqiyotiga keng yo’l ochib
berdi. D.I. Mendeleev birinchi bo’lib qishloq xo’jaligini rivojlantirish uchun
kimyodan keng foydalanish kerakligini vazifa qilib qo’ydi, shu bilan agrokimyo
faniga asos soldi.

Fizikaviy kimyoni rivojlantirishda 1.A. Kablukovning ishlari ham
ahamiyatlidir. U D.M. Mendelevning eritmalar gidrat nazariyasidan foydalanib,
elektrolitlarning suvdagi eritmalarida ionlarning gidratlanish hodisasi va
elektrolitik dissotsiatsiya jarayonlarida kimyoviy o’zaro ta‘sir ko’rsatish
hodisalarini ochib berdi. U birinchi bo’lib, Moskva qishloq xo’jalik institutida
fizikaviy kimyo kafedrasini tashkil qildi va talabalarga ma‘ruzalar o’qiydi.

Fizikaviy kimyoning rivojlanishida chet ellik olimlarning ham hissalari
katta. Masalan, Ya. Vant — Goff, V. Ostvald eritmalarga oid bir gancha gonunlar
kashf etdilar. S. Arrenius elekrolit dissotsilanish nazariyasini yaratdi, P. Kyuri,



M. Skladovskaya — Kyuriylar radioaktivlik hodisalarini kashf gildilar, V. Nernst
termodinamikaning uchinchi qonunini yaratishga muvaffaq bo’ldi va hokazo.

O’zbekistonda fizikaviy kimyoni rivojlantirishda o’zbek olimlaridan X.R.
Rustamov, A.M. Murtazaevlar o’z ishlari bilan katta hissa qo’shdilar. Akademik
X.U. Usmanov va uning shogirdlari yugori molekulyar moddalarning fizikaviy
kimyosini o’rganishda hamda yangiliklar yaratishda katta ishlar qilishmoqda.
O’zbekiston fanlar akademiyasining akademigi M. N. Nabiev va uning
shogirdlari mineral o’g’itlarning fizikaviy kimyosini o’rganishda katta ishlar
gilmoqdalar.

1.4. FIZIKAVIY KIMYONING TEKSHIRISH USLUBLARI

Fizikaviy kimyo moddalarni va kimyoviy reaksiyalarning borishini fizika
vositalari yordamida tekshiradi va natijalarini matematik ifodalash yo’llarini
izlaydi. Fizikaviy kimyo quyidagi uch uslubga asoslanadi.

1) termodinamika uslubida moddalarning holat parametrlari yordamida
tasvirlanadi; bu parametrlar orasidagi bog’lanish holat tenglamalari orgali
ifodalanadi. Termodinamika miqdoriy o’lchash mumkin bo’lgan kattaliklarda
yoki ana shunday kattaliklarga bog’liq miqdorlardan foydalanadi. Dastlabki
klassik termodinamika aniq ifoda va tushunchalarga olib keladi, lekin masalaning
kelib chiqishi to’g’risida hech ganday ma‘lumot bera olmaydi. Ammo, hozirgi
zamo statistik termodinamika bunday savollarga to’liq javob bera oladi.

2) kinetik nazariya uslubida tekshirilayotgan modda yoki hodisa hagida
avval biror gipoteza aytiladi, bu gipoteza asosida xulosa chiqarilib, u tajriba
natijalari bilan solishtiriladi. Bu uslub aniglik jihatidan termodinamik uslubdan
ustun emas, lekin masalaning mohiyati hagida tasavvur bera oladi.

3) kvantlar mexanikasi uslubi asosida fizikaviy — kimyoviy jarayonlar
hagida aniq tasavvur olinadi. Bu uslubda kuchli matematikaviy vositalardan
foydalanib aniq formulalar chigariladi. Kvantlar mexanikasi uslubi atom
energiyani ayrim — ayrim kvantlar holida yutadi va kvantlar holida chigaradi
degan tushunchaga asoslanadi.

1.5. FIZIKAVIY KIMYONING XALQ XO’JALIGIDA
AHAMIYATI

Fizikaviy kimyo nafagat toza nazariy fan sifatida, balki ko’pgina
jarayonlarning vujudga kelishi va takommilashuviga ko’mak bergan holda
rivojlanib  kelgan. Apparatlarni ratsional tanlash va ularda kechadigan
jarayonlarni anchagina qulay sharoitlarda o’tkazishni aniglash uchun fizikaviy
kimyo uslublaridan foydalaniladi. Fizikaviy kimyo bilimiga ega bo’lgan
texnologda kimyoviy tushunish, ularni ongli ravishda boshqgarish, ishlab
chiqgarish vazifalari va magsadlariga mos bo’lgan sharoitni tanlash kaliti mavjud
bo’ladi. Fizikaviy — kimyoviy tadqiqot uslublari ko’pchilik va har xil turdagi
ishlab chiqgarishlar uchun juda gimmatli, hamda unumli uslublar hisoblanadi.



Fizikaviy kimyo bizni o’rab turgan olam to’g’risidagi bilimilarimizni, tabiat
to’g’risidagi fanlarni boyitadi, uning xulosalari esa umum ilmiy ahamiyatga ega.

Qishloq xo’jaligining ko’p sohalarida, chunochi agranomiyada, agrokimyoda,
tuprogshunoslikda, zoomuxandislikda fizikaviy kimyoning zamonaviy analiz
uslublaridan  muvaffagiyatli  foydalanilmogda. Masalan,  xromotografiya,
radioxromatografiya, rentgenografiya, krioskopiya, fotometriya va boshga usullar
keng qo’llanilmoqda.

Fizikaviy kimyo materiyani tekshirishning fizika ishlab chiggan nazariy va
eksperimental uslublaridan keng foydalaniladi. Bular orasida gazlarning
molekulyar Kinetik nazariyasi, kvantlar mexanikasi, kimyoviy termodinamika,
nishonlangan atomlar uslublari aynigsa ahamiyatlidir.

Fizikaviy kimyoning amaliy ahamiyati ham katta. Masalan, qishloq
xo’jaligida samarali yangi o’g’itlar chiqarish, o’simliklarning kasallik va
zarrakunandalariga qarshi kurashning kimyoviy usullarini takomillashtirish,
tuprogning agronomik xususyatlarini yaxshilash va boshgalarda fizikaviy
kimyoning muhim roli bor.

NAZORAT SAVOLLARI

1. Fizikaviy kimyo nimalarni o’rganadi? Uni o’rganish ob‘ektlarini
ko’rsating.

2. Yangi zamonaviy fizikaviy asbob wuskunalar qaysi sohada ko’p
qo’llaniladi.

3. Fizikaviy kimyoning asoschisi kim? Bu fan gachon vujudga kelgan?

4. Fizikaviy kimyoni rivojlanishida Rossiyalik olimlaridan kimlar va gaysi
ishlari bilan 0’z xissalarini qo’shganlar?

5. Fizikaviy kimyoni rivojlanishida CHet ellik olimlaridan kimlar va gaysi
ishlari bilan 0’z xissalarini qo’shganlar?

6. Fizikaviy kimyoni rivojlanishida O’zbek olimlaridan kimlar va qaysi
ishlari bilan 0’z xissalarini qo’shganlar?

7. Fzikaviy kimyoning tekshirish uslublari nimalardan iborat?
8. Fizikaviy kimyo xalq xo’jaligida ganday ahamiyatga ega?
2. Unean ra3 KOHyHJ1apH
Ma ‘ruza rejasi
1. Wnauan ra3HUHT aCOCUM TEHTJIamajapu
2. Wnwnan raz KOHyHJIapu

3. Cucremanu TaBcu(aoBun (pU3NKaBUN Ba KUMEBUHN XOoccaiap



TepMoauHaMHK cucTeMa MaTtepual OOPJIMKHUHT XaKUKUM €KU Xa€lui derapa
CUPT OWiaH aXXpaTWIraH MaKpOCKONMUK KUCMUAMp. TepMoauHaMuKa >kyda Ky
3appavanapaad ubopaTr OyJraH cucTeMalapHH YpraHaau. Anoxuja MoJjeKyrianap,
aTomyiap €KW DJIEMEHTap 3appavanapra TepMOJAMHAMUKAHM KyJutab Oynmmainau.
Arap CHUCTEMaHUHI TalllKU MYXWUT OWIaH Xe4 KaHJail y3apo TabCUPJIALIUIIN
Oynmaca, OyHAall cucTeMa W3OJANMSIIAHTaH (TAIIKH MYXHUTAAH aXpaTHITaH)
Jaernnagu. Arap derapajaH MoAJa aJlMalluHUIIN Ky3aTUiCa, YHIA CUCTEMA OYMK
Oynaau, akc X0JiJ1a, SbHU Xe4 KaH/Iall MOJ1a yerapa opKajid yTMmaca €MUK CucTemMa
nevunanu. M3onauusiianran cucteMazal Gapkiu paBullaa €MUK CUCTEMa TalIKU
MYXUT OUJIaH UCCUKJIMK aIMAaIIUIIA MyMKHH.

Arap cucreMa Oapya HyKTajgapja Oup >KUHCIU OYiica TOMOTe€H JeHuiaau, akc
xoJaa (azanap xakuaa cy3 opuTwiaad. bup Heua ¢azanapnaH Ty3wiIraH cUcTeMa
reTeporeH nevnianu. CUCTEMaHUHT OOIIKAa KUCMJIApUIAH CUPT Yerapacu OusiaH
aXpaTwirad Oup >KUHCIU MaTeprall KUCMJIapHUHT TYIUIaMu (aza aeriaau.

Cucremanu TaBcu(dIoBYM (U3HKABUIM Ba KUMEBUN XOCCATAPHUHT TYIIJIAMU
CUCTEMAHUHT XOoJaTUAUp. TepMOoAMHAMUK CHCTEMa XOJATHUHT TEPMOJAMHAMUK
napametpiapu (T, P, V, C, U, S Ba Oomkanap) OunaH TaBcu(IaHAIH.
TepMoAMHAMUKAHUHT aCOCHH KOHYHJIAPMHU TYIIYHUII Ba TaJKUH KWIWIIHU
TabMUHJIAMAUTAaH YMyMHU Oeilruiapura kapad TepMOAMHAMUK Tapamerpap
cunnapra Oupnamtupwirad. CoH KuWMaTIapu >KUXaTUAAH JOUMHUM KUMEBHIM
TapKUOJIM CHUCTEMAaHUHI Maccacura NpOMOpIUOHAT OyiaraH TEpMOIUHAMUK
napaMeTpjap 3KCTEHCHB MapameTpiap Aehunaau. ODKCTEHCHB Mapamerpliapra
XaXM, Macca, BJEKTp 3apsAMHUHT MUKJIOPH, HWYKWA SHEPrusi, 3HTPOINHS Ba
oomikanap mucos Oynanu. CoH KUMMaTIapy KMXAaTUIaH CUCTEMAaHUHT Maccacura
OofnMK OYyiMaraH mapaMmeTpiap WHTCHCUB mapaMmerpiap aeumianu. VHTeHCUB
napaMerpiapra O0ocum, Temmeparypa, SJEKTp 3apsSAUHUHT  TMOTEHIIUAJIH,
COJIMIITUPMA JKCTEHCUB KaTTAIMKIAp (MOIAAHUHT OUPIMK MHUKIOPU YUYyH
OJIMHTaH) Xamja Oapya yMywiIalliTaH Kywiap KUpaad KUpaah. YMyMIIalrad
Ky4Jap Ba yMyMJIallraH KOOpAUHATAIap XaM TepPMOIMHAMUK MapaMmeTpiiap 0Viuo,

MEeXaHUK Kyd (€ku OocHM), DSJEKTp TMOTEHIMalu, KUMEBUN TMOTEHIMAl Ba



Oomkamap ymMyMJjaliraH Kywjapra Ba T€OMETPUK KOOPAMHATA, XaXM, 3apsf,
MabJIyM KOMIIOHEHTHMHI Maccacl YMyMJIAllraH KOoopJuHaTajgapra Kupalu.
TepMoaMHaMUK TapaMeTpIapHUHT XaTTOKW OWTTACHHUHT Y3rapuiy OuiaH
OornMK OYyiraH cucTeMajJaru xap KaHjaad y3rapuil TEpMOJAMHAMUK >KapacH
nedunand. Arap napaMeTpHHHI y3rapumu (akar OOLUIaHFUY Ba OXUPIU
XoJlaTjapraruda OoFiuK Oyiamb, >kapaéHHHMHT Wynura OofnuwK Oyimaca, OyHman
napaMmeTp XoJiaT QYHKIUACH IeHnIaIu.

TemmepaTypa — TepMOMETpUSAa aHUKJIAHAIUTaH 00BEKT, YHU OeBocuTa yia4ad
Oynmaiinu, gakaT UCCUKPOK €KUM COBYKPOK >KMCM XaKua TyIIyHYa XOCHJ KHJIMII
MyMKuH. TeMmmeparypa cucrema 3appadajlapyHMHI ypTauya KUHETUK SHEPrusicu
O0ymmO, XKMCM KaHYaJINK WCUTWITAHIWTHHUHT YITHOBHIUDP. YHHU TeMIieparypara
OornuK Oynran Oomka (Qu3MKaBUi MapaMeTpIApHUHT COH KuiMaTiapu OVitmya
aHWKJIaHaau, Oy 9ca, IOKOpHAa TabKUIATaHUMHU3ICK, SMIUPUK TeMmIepaTypa
HIKATaTapUHU TY3UIIHUHT aCOCH KWJIUO OJTMHTaHIHP.

Wccuknmk — MOJIaHUHT TEMITEpaTypacu, MaccacH Ba TabuaTura OOFIIMK OYyiraH
KaTTanuk OYynuO, anoxuaa 3appayaHUHT KUHETUK DSHEPIUsCUHU OeNrviiaiiu.
Cucremara UCCUKJIMK Oepuiraiia MOJIEKyJIaJapHUHT ypTadya KUHETUK YHEPrHsICH
OpPTHIIM XUCOOWTa CHCTEMAaHUHT TeMIepaTypacu opTaau. JlemMak, HCCHKIHMK
DHEprus y3aTUIIHUHT Oup Typuaup. Cuctemara OepuiTaH HCCUKJIMK Xap JIOUM
XaM TeMmIepaTypaHu oluupmaiinu. MacanaH, My3 cyloKjIaHaéTranga €Ku CyB
KailHa€Tranjga cucTemMara MCCHKJIMK OEpHIll TeMIlepaTypaHu y3rapTUpMaiau Ba
*Kapa€H NTOMMHM TemmepaTypaaa Oopanu, OyHIa cUCTEMaJard MOJIEKyJIaJIapHUHT
ypTaya KUHETHK SHEPTUsCH Yy3rapmaciaH (akaT MOTEHIMall SHEPTUsiCH OpTau.
Ymly WCCHKIMK MY3HHHT KPUCTAI TMaHXKapacuHW Oy3umra €K CYBHHU
OyfmanTupuin xapaéuura capdiaanaau (3CKu anaduériapaa “sAmMpuH UCCUKIUK
ned aranras).

Nm — Oup cuctemManaH MKKMHYU CHCTEMara JHEeprusl y3aTUIIHUHT sHa Oup
Typu 0ynu6, OyHna v OakapuiaéTraH CUCTEMaHUHT MYKU SHAPTUACU KaMasii,
TabCHpP KWINHAETTaH CHCTEMaHWHT DJHEPIHsICH 3ca, OakapuiraH HIITra MOC

paBuma opraau. M Ba MCCUKIIMK y3apO 3KBUBAJEHTAUD. VICCUKIMKHUHT YII40B
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OMPIUTH KAJUIOpUs Ba UIHUHT YITYOB OUPIMIHU KOYJb €0 KaOyn KuJIuHraH. bup
kayutopus 4,1875 >xoynbra TeHr OYiIMO, UCCUKIMKHUHT MEXAHUK SKBUBAJICHTHU
JEUNIIaJIN.

Nuku »sHeprus—xucM Oapua 3appadallapyHUHT Oup-Oupu OujaH  ¥3apo
TQbCUPJIAIIMII MOTEHIMAN JHEPTUsCH Ba ajoXWJa 3appadaiap XapaKaTHHHHT
KUHETUK SHEPrusIapy WUFUHIMCHIIAH TAIIKWJI TONraH, S’TbHU MOJIEKYJIAJIAPHUHT
wirapuiaHMa Ba aljaHMa XapakaTdh SHEPIrHsiCH, MOJIEKYJaHM TalIKWI KHJITaH
aTOM Ba aTOM TYPYXJIAPUHUHT WYKHUMOJIEKYJISIp TeOpaHMa XapakaTh YHEPTHUSICH,
aToMJIapAard DJIEKTPOHJIAPHUHT aWJIaHUII HHEPTUsCH, aToOM SApoJapHuaaru
SHEPIHUs, MOJIEKyIanapapo y3apo TabCUPJIALITUIII SHEPTUSICH Ba
MUKpO3appaydajiapra Teruiuii Oyaran OOIIKa TypJard SHeprusiapaaH nuoopataup.
Nuyku oHeprusi cucreMa D>SHEPrUSICHHUHT YMYMHM 3axupacu OYnub, YHHUHT
TapkuOura TYJIHUK, Oup OYTyH CHCTEMaHUHI KHHETHK DSHEpPrusici Ba YHHU
XOJIATUHUHT TOTSHITMAN JHEpPrusicd Kupmaiiau. JXUCMHU WYKH DHEPTUSCUHUHT
abCoOIOT KUWMaTh MablIyM 5SMac, YHU TYFPUAAH-TYFpU Yiodall MYMKHH 3SMac.
Cucrtema SHeprusiciHuU Oup OyTyHiauruya OeBocHUTa YiIualWauraH xed KaHpaai
ycyJulap MaBXya AMac. AMMO KUMEBHMHA  TEPMOJMHAMUKAHU  KUMEBUU
XOJIMCaJIapHU YypraHulra Kyjulamjga cucreMa Oup XoJdaTlaH MKKUHYKMCHIa
YTaéTranjaru WYKU SHEPTUSHUHT Y3rapuiinau OmiMok kudosaup. M €ku xap
KaH/lail KYpPUHUIIJATH YHEPTUsl UHTCHCUBJIMK Ba YKCTEHCUBIMK (DaKTOPIApUHUHT
KkymaiitmMacu cudatuaa udoaanaHaiu.

Nccukmk cuFiMuU — CUCTEMaHUHT XapOpaTUHU OWp rpaaycra KyTapull y4yH
Tanad KWIMHTAH UCCUKJIMK MUKIOpH 0yn0, y cuctemara OepuiiraH UCCUKIUKHUHT
TeMmreparypa y3rapuiiura HucOatura TeHT. VICCUKIWK CUFUMU TYIIyHYACUHHUHT
KUPUTUIIUIIHA TEPMOJIMHAMUKA TapUXU/Ia SHT KaTTa I0TyKJIap/iaH Oupu OyiraH.

bocum — Oupiauk cUpPT ro3acura TabCUp KWIYyBYM Kyd OYnuO, Typiu
oupnukiapaa udonananaau: Ilackans, B/M? | 6ap Ba MM cuM.ycT. ByHna moumo
cuctemMa OOCMMUHUHT atMocdepa Oocumu Omnan dapku smac, Oanku adCONIOT

0ocum KypcaTuiaiau.
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TepmoauHaMuK cucTeMa KaHIAWAUp OOIIaHFUY XOJIaTAaH YMKUO, KaTop
y3rapunuiapra ydparaHfaH CYHI sHA aBBaJl'M XOJIaTUTa KalTaauraH »apa€H
aaHMa €KM UUKIWK kapa€H nerwnaav. byHpan kapa€Haa Xap KaHAad XoJar
napamMeTpJapuHUHT  y3rapuiid  Hoira — TeHraup.  JKapa€HHuHr  Gopwil
nrapouTiapura Kapad m300apuK, U30TEPMHUK, W30XOPHK, aauadaTHK kapaéHiap
Oup-Oupunan GapkiIaHaad, yjaap/ia MOC paBHIga 00CHUM, TEMIIepaTypa, XaXm EKH
SHTpONUsANAp y3rapmac Oynaau. AnuMabaTUK MIAPOUTIA CHUCTEMa TalllKd MYXHUT
OWIaH HCCHKJIMK ajJMalmMaciuru cabadiau TEepMOJMHAMUKAHUHT WKKUHYU
KOHYHHJIaH SHTPOIUSHUHT y3rapMac OYIUIIN KeTud YMKaIu.

ATpod MyxuTaa xed KaHAall Y3rapuiulapcu3 CHUCTEMAHUHI OOIIaHFUY
XoJlaTra KaWTHUIIl MMKOHMSTHUHM OepyBuYM Kapa€H KalTap (MyBO3aHaT) >KapaéH
neitmnaau. Xoccanapu (Temneparypa, 00cuM, TapkuO, 3JIEKTp MOTEHIMAIN) BaKT
yTumm OunaH y3-y3uAaH y3rapMaigurad Ba anoxyaa QaszajapHUHT Oapua
HyKTajgapujga Oup Xuj KuiiMaTrra sra OyJAraH CUCTEMaHUHI XOJaTiapu KauTtap
xKapaéHiap TepMOAMHAMHMKacuaa KypuO uukunaau.  CucreMaHuHr OyHpaan
XoJlaTiapu MyBO3aHaT XoJjamiap JAewiagd. MyBo3aHaT »kapaéHaa cucTeMa
MYBO3aHaT XOJATJIApHUHT y3IyKCHU3 KaTOPUAAH YTalu Ba KBa3UCTATHK jkapaéH 1e0
XaM aTajaJiu.

Temnepatypa, 60cuM Ba (azaJapHUHT WYKH TAPKUOU TEHT TaKCMMJIaHMaraH Ba
BaKT YyTuiiyd OwuiaH Y3rapyByaH OYirad XoJjaTjiap HOMYBO3aHAT XoJiaTjap
nevnnanu. Ynap KailtMac (HOMyBO3aHaT) »*apa€Hiaap TepMOJMHAMUKacuaa Kypuo
YUKWAJIAAW Ba YHra TEPMOJMHAMUKAHUHI aCOCUM KOHYHJIApDUAAH TAIIKAPU KaTop
KyluuM4a IOCTYJIOTJIap KhpuTwiaad. JKapa€HHUHI TEpMOJMHAMMK >KMXaTIaH
KauTtap €KM KaWTMACIUMIMHA KUMEBUM pEAKUUAJIAPHUHI KaWUTapiurd €xu
KaTMaciauru TyIIyHYajdapu OWIaH YalKallTUpUIl Kepak smac. Kuména ymoly
aTaMalap TYFpHU Ba TeCKapu HyHanuuuiapja OOpUIIM MyMKHUH OYJraH Xap KaHaai
peakiuysiapra KyJUIaHUIIM MYMKUH OYynu0, OyHJa CHUCTEMaHUHT OOUIaHFUY
XoJlaTra KauTuO kemumuga arpod MYyXUTIAArW y3rapumiap dbTHOOpra

OJIMHMaNIH.
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3. Peau razunap

Mawpy3a pexacu:
1..Pean raznapHUHT KIaCCUK Ha3apUCH
2.Peasn raznapHUHT 3aMOHABUI Ha3apUCH
3.Pean ra3 KoHyHIapu

CucremanuHr 6apya TepMOJIMHAMUK MapaMmeTpiapuHu ¥3apo 00fiiad TypyBUH
OupruHa ymymuii nuddepeHiyan TeHriaMajaaH Keaud 4YMKaauraH HaTuKalapHU
aHaJM3UHU TEPMOJMHAMUKAHUHI MAaTeMaTUK anmapatd EpaaMujaa amalra
omupwiaau. by tenrnamanu ['mO6CHUHT QyHIaMeHTan TeHrIaMacH J1e0d atajiajay.
AmMo, ym0y yMyMHuid TEHIJIaMaHW €3MIll Y4yH aBBajlamMOop Taxkpubana yiadad
OYyIMaluraH WMKKUTA KyJa XaM MYXHM KaTTaJIMKJIap — DHEPrus Ba DHTPOMUS
TyIIyHYQJIApUHA KUPUTUIIUMU3 apT. byHU TepMOIMHAMUKAHUHT OUPUHYM Ba
WKKUHYY KOHYHJIapu €plaMua aMalra OolMpUIIUMU3 MyMKUH. HazapusiHu Ty3uii
Y4yH TEPMOJIMHAMUKAHUHT KOHYHJIApPHIAaH TalllKapu, KyIIMM4Ya ucOOTIapcus,
anpuopu paBuIIa KaOyn KWJIWHAIWUTaH KaTop ¢apasnapiaH QoiianaHuiaiu.
ABBajlaMOOp CHCTEMaHUHT TEPMOJMHAMHUK MYBO3aHATH XaKUJArd TMOCTYJIOT
KUpUTUIAAU. YOy MOCTYJOT Oyirya CHCTEMaHUHT TalllKU TMapaMmeTpiapu BakT
yTuimm OunaH y3rapmaca, MyBO3aHAT y3-y3uJaH Oy3WJIMaIuraH Xoaarra Kejaaiau.
Ymby xonaTHu cranuoHap (BakTra OOFIMK OyiamaraH, JEKHH HOMYBO3aHAT)
nevinnanu.  Kiaccuk — TtepMoaumHamuika — (akar  MyBO3aHAaT — XoJaTHAArd
cuctemManapuu YypraHaau. CranuoHap CcUCTEMajapHM HOMYBO3aHaT (KaiWTMac)
x)apaCHiap TEPMOJAMHAMHKACUHUHT  ycyiuiapuaa wudbopamananu. HkkuHYM
MOCTYJIOT TEeMIEpPaTypaHUHT MAaBXYJIMTH €KUM TEPMUK MYyBO3aHAT XaKujaru
MOCTYJIOT OYynu0, MOKOpHAA TaKHIJAraHUMU3JIEK, yHU TEePMOJAMHAMUKAHUHT
HOJIMHYM KOHYHHM XaMm Jedunaau. TepMuk MyBo3aHaTHaa OYiraH cucTteMalap
¥3apo MCCUKIIMK ajaMaliMaiiiniap Ba CUCTEMaHUHI YMyMJIAlllraH Ky4djapu y3apo
TeHr Oymanu. Ymly MOCTyJIOT Oyiinmda TemmepaTypaHu HCCUKIUK aJIMAalllMHUII

Kapa€Hllapy YYyH yMyMJalllraH Kyd cudaTuia KUPUTHUIIMMHU3 MYMKHH OVialu.
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Huxost, ypranuna€rran cucTeMaHUHI Oapua Xoccajapu TalllKy [apamMerpiap,
TeMIlepaTypa Ba CUCTeMa TApKUOWHUHT OUp KUMUMATIU (PYHKIUSACUAMD.
CucremMaHuHT acocuil mapaMmeTpiapu OeBocuTa Taxpubaaa aHHUKIAHATUTAH
napamerpiapaup. bymap Oocum (Oupiauk o3ara TabCUpP KWJIYBUM KyY),
Temreparypa (CUCTeMaJar MOJEKyJanap UCCHUKIMK XapaKaTd KaJaJTUTHHUHT
VI4OBH) Ba MOJSIp XaXMJiap Xamja YWH 3pUTMajiapia acocuil mapamMmerpiapra
KOHLIEHTpanusi xaM kupaau. Koniran mapamerpiap acocuid mapameTpiapHUHT
byakustapu xucobnanaan. CUCTEMaHMHT TapaMeTpiiapd XoJaT TeHIJIaMalapu
opkayd y3apo OornanHraH OViub, GusmkaBuil KUMEHMHT acocuil BazudanapuaaH
OWpU CUCTEeMAaHMHT XOJIaT TEHTJIaMaJlapMHU TOMHUIIAH HoopaTaup. Yoy Myammo
xan Oynranma 51y, Xap KaHAal CHCTEeMaHd TePMOJIWHAMUK HQoJanail Macaiacu
eurwsrad Oynapau. CUCTEMaHUHT XO0JIaT TEHIJIaMacHHU KEJITUPUO YMKAPHUIT YUyH
YHH TalIKWJ KWITaH 3appadajiap opacuiard y3apo TabCUp KywIapuHU OWJIIHII
mrapTaup. Xo3upya XojaT TeHTJIAMACHHUHT aHUK KYPUHUIIN (QakaT ujaean rasjiap
yuyH wmabiyMm (l.1). Arap XojaT TeHIJIamMacu MabiayMm Oyica, WHIUBUIYyal
MOJJTAaHUHT XOccajJapuHu UQoanan y9yH UKKATa TapaMeTPHUHT KHUMAaTIIapuHU
Ownmmmn kudos Kuiaaau, YIYMHYHNCHHU XOJaT TEHrjaMacHhJaH Xucobliaca OYiasu.
CucteMaHUHT TapaMeTpjiapu CcucTeMa ymOy XxojaTra KaHjaalh Wyn OwuiaH
KeJIraHura OOFJIMK OyiMaranauru cadbalmiu, ymoy KaTTAIUKIAPHUHT YEKCU3 KUYHMK
Varapumu dz  TYnuk auddepennmanaup (KoJdraH HUKKATA MapameTpiapHUHT
YEKCHU3 KUYMK y3rapuiapu Oyinya). Ymly XycycuaT TepMOAMHAMUKAra TYIHK
muddepeHnuamiap xoccajgapura acocjaHTaH MaTeMaTHK ammapaTHU Oepau.
Tymuk nuddepeHnraTIapHIHT KeMUHTH MyXOoKamaiapja KEHT WIIaTHIaIuraH
alipuM xoccanapunu kypu6 unkamus. Kyiinnaru
z= f(xy) Ba dz = Adx + Bdy (1. 3)
bynkuus 1Yk guddepenuuan OYiacuH.
Yuna
dz = (0z/0x)y dx + (0z/0y)x dy (1. 4)
oynamu. (1. 4) man A = (0z/0x)y Ba B = (0z/0y)x éku (0A/Oy)x = 0°z/0x0y Ba
(0B/0x),=0%2/0yoX.
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XocwiaHuHT KuiiMatu auddepeHnuyamiam Taptuoura OOFIUK OYJIMaranjuru
cababmu
(OA/Oy)x = (0B/0x)y (1.5)
Ymly xocca TepMoauHaMuKaaa KeHr Kysuianwiaay. (1. 4) TeHrnamanu kypud
yukamu3. Arap z =const O¥yica, yama dz=0 Ba (l. 4) Tenrnamamas:
(0z/0X),(dX),+(0z/0y)x(dy),=0 (1. 6)
¢k  dy ra 6ynub robopcak
(0z/0x)y (0x/0y); + (0z/0y)x =0, Oynman -(0z/0y)x = (0z/0x)y(0x/0y);
FOxopunarunu (0y/0z)x Ta KymanTupcax
(0z/0x)y(0y/0z)x(0x/0y), = -1 (1.7)
HU OJamMu3, SbHM aijaHa Oyinya OJMHTaH ydTa XyCyCHHl XOCHJIAJapHHUHT
kynatMacu goumo -1 ra tenr. Tymuk auddepeHmamiapuuar OoIIKa

XOCCAJIAPUJIAH KyWHuaaruiapu

2

j dz=2, -z1 = f (X2 ¥2) — F(Xg, V1) (1. 8)

1

xam unatwiaay, sehan (1. 8) maru uaTerpan xapaén 6opaértran iynra OOFIUK
OynMacnan, cuctremMaHuHr ¢akaT OOLIAaHFUY Ba OXUPIH XoJjaTjiaapu OujiaH
Oenrmwnananu. byHu akCMHU XaM KypcaTHIl OCOH. Arap MHTETPaTHUHT KUMMAaTH
uynra Oornuk OYynmaca, y XoJila MHTErpajl OCTUAAru KaTTaUK TYIHK
muddepenuuan 6ymaau. (l. 8) tenrmamagan ®dz =0 skaHaurH KenuO YUKAIH,
apHUA TYIHMK auddepenHnmaniad €NuK ainaHa Oyiindya OJMHTaH WHTErpajl HOJIra
TeHraup. Mana my 0Oapua Xxoccallap TEPMOJMHAMHMK  CHUCTEMaJlapHUHT
napamMerpiapura taBcudum 0Yiauo, kenrycuaa KyJulaHUIau.

4 KuMéBuM TEPMOTUHAMHUKA
Masbpy3sa pexacu:

1. Nukm sHeprus
2. TepMOJIMHAMUKAHUHT OMPUHYU KOHYHH
3. XoJart TeHriamMaiapu Ba TepMHUK KoddpuimeHTiap
Wuku  oSHeprus, Wl Ba WCCHUKJIUK Opacuaard y3apo  OOFIaHUII

(V)

TCPMOANHAMUKAHUHT 6I/IpI/IH‘-II/I KOHYHHU acocuaa YPHATUIIAAU.
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TepMoaMHAMUKaHUHT  OMPUHYM  KOHYHUM  MHCOHMSITHMHI  KYII  acpiuK
TaxkpubacuiaH Kenud YMKKaH MOCTyJOTaup. TepMoauHamMuKa OWpUHYU
KOHYHMHUHT OWp Heua Tabpudruapu OynuO, ymap ¥3apo SKBUBAJCHT Ba Oup-
Oupumaad kenud uyuKaau. Arap yiapaaH OupuHM OoluiaHFuy Je0  OJICak,
OomTkamapy YHUHT Xyjocacu cudaruia maiao 0ymamu.

TepMoaHAMUKAHUHT OWUPUHYM KOHYHH SHEPTUSHUHT CaKJIaHWUII KOHYHH
Ounan OeBocuTa OOFJaHraH: Xap KaHJal M30JLUSAJIAHTaH CUCTEMAaJla DHEpIUs
3axupacu JOUMHUIUp. YOy TabpudaaH SHEPTUSHUHT TYpJId KYpUHHUIILIApU Oup-
Oupura KaTbUi  SKBUBAJIGHT  MHUKAOpJapaa  YTUIIM  KEeIud  4YMKaIu.
TepMoaMHaMUKaHUHT OMPUHYM KOHYHUHU KyWuJaaruya tabpu@iian xaM MyMKUH:
sHeprus capd KuiaMaclaH TypuO Uil Oa)kapa OJIaiuraH mamiuHa scab Oyiamanu.
TexHuKa pUBOMKIAHUIIMHUHT OOIUIAHFUY JIaBpUAA SHEprus capdiamaciaH Typud
dbolinanu uim OepaAuraH MalllMHaHU SpaTUIl Fosick maijgo Oynran sau. Xo3up
OyHIall MamIMHaHU OMpUHYM Typ abaauii JBUTATENb, AbHU ‘‘perpetuum mobile”
ne6 arananu. TepMOJMHAMUKAHMHI MKKMHYM KOHYHMHU Oa€H STuiaérranna
Oomka Oup (paHTACTUK MalIMHA — UKKMHYM Typ adaauid ABUTATENIbHU XaM paTuo
OYIMaciIuru Xxakujaa Tyxrad yTaMus.

KuméBuii TepMoamMHaMuKa y4yH JKyAa XaM MyxuM OyiraH TabpudiapiaH
OMpU WYKK SHEPrus OpKajau HQoaasaHaIu: WYKU DHEPrus XoJaT (yHKUUICH
OYnu0, yHUHT y3rapuilnd Kapa€HHUHT Wynura OOFNIMK OYyJIMacliaH, CUCTEMaHUHT
OOLUTAaHFUY Ba OXUPrd XoJjamiapuraruHa Oornukgup. Cucrema HMYKH
sHepruscuHuHr Y3rapumu AU arpod Mmyxut Ownan ucukiauk Q Ba um W
aJIMalIMHUII XMCOOHUra conup OYIMIIN MyMKHH. ATap CUCTEMa OJITaH UCCUKJIMKHU
Ba cucTeMa Oa)kapraH MIIHM MycOaT Jecak, YHJIa TePMOJMHAMUKAHUHT OMpPUHYHU
KOHYHHUJIAaH CHCTEMaHUHI TallKapuJaH OJITaH MCCUKJIUTH WYKA HHEPTHUSHUHT
y3rapuiura Ba cuctema Oaxkaprad uiura capdiaanagu. TepMoanHamMuka OMpUHYN
KOHYHUHU MaTEMaTUK HYKTau Ha3apJlaH MHTErpaj KypUHHILIA

Q=AU + W (1.9)
muddepenuran KypuHHILIA

5Q = dU + W (1. 10)
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Ba (pakaT Tamku OOCMMra Kapiiy KEHTraluil vy Oakapuia€TraH Xycycuu Xoil
YUyH

0Q =dU + pdV (1.11)
kypuHunniapaa aHanutuk udonanam mymkud. (1. 10) Ba (l. 11) Tenrmamanapna
dU cucrtema WYKM OHEPTUSCUHUHT TYINUK AuUGepeHInaTuaup, TYIHUK
muddepeHIIMaTHIHT Xoccalapu 3ca, XoJaT (PYHKIMSACHMHUHT XOcCcajapura Moc
Kenaau, OyHna GyHKUMSIHUHT Y3rapuii (pakat OOIUIaHFUY Ba OXUPTH IIapTiapra
OOFIMKJIUTUHU Ba KapaéHHUHT Wynura OOFJIMK 3MACITUTHHU TabKUAIA0 YTammus.
Nuku sHeprusiian (apkiiv, UCCUKIMK Ba MII X0JIaT (DYHKIMsUIApU 3Mac, yiap
JKapaCHHUHT Hynura OOFJIMK, aMMO YJIAPHUHT alMpMacu >KapaéHHUHT Wynura

OOFJIMK dMac PKaHJIUTH IOKOPUIArd TeHrjamaaapaaH Keau0 YuKaiu.

l. 5. XoJ1aT TeHriamanapu Ba TepMuk ko3¢ duuuentaap

CucTeMaHMHI X0JIaT TEHIJIaMaJapUHU TOMMII (PU3UKABUII KUMEHUHT acOCUI
Basudaiapuiad OMpU SKAHJIUTH IOKOpUAA aloxujaa Takuauad YTuigu. Xosar
TEHIJIaMacy CUTEMaHUHT TEPMOJIMHAMUK TEHIJIaMallapy Ba YHUHT (a3ayiapu OuiaH
yamOapuac OofiaHraH. AMMO YHU aHUK KYpPUHUIIJIA TEPMOJUHAMUKAHUHT aCOCHil
TEHIJIaMaJlapuaaH YuKapuO Oyiamaiiau. Xonar TeHriamMacu TaxpuOa iynu Ouiian
€KM CTAaTUCTUK (PU3MKA YCyJUIapuaa alOXUAa MOJEKYJAJIAPHUHT TY3WIMIIA Ba
xoccajdapuHu M(OAATOBUM KATTAIMKIAP OpKaIM KEATHUPUO 4YMKapUIagu. OHT
colla XOJlaT TEHIVIaMallapy MacT Oocumilapfaru ras3jiap Y4YyH YWKapuJITraH:
Knanetipon-Mennenees, Ban-ngep-Baanbce, beptio Ba 6omika tenrimamanap. Bakr
yTumm OwiaH Maccacu Ba TapKuOW JOMMUN Ba OWp JKMHCIM JHT COJJa
CUCTEMAHUHI XOJIATUHM AaHUKJIAll Y4YyH Yy4yTa MYCTAaKui Yy3rapyBuuJaH
UKKUTacuHU Owmum  kudosaup. Mypakkabpok cucrteManapia MYyCTaKuml
y3rapyBumiapra KOHILEpALUs, 3JIEKTP 3apsiiv, dIEKTPOCTATUK MOCHIINA, MAarHAT
MalJJOHUHUHT Ky4YJIaHTaHJIUTH Ba OOIIKagap KUPUILA MyMKHH.

OHr coaga cucremanuHr p,V, T y3rapyBumnapuHu Oofjad TypyBuUM XOJaT

TEHIJIAMAaCUHUHT MaB)KyUIMTUTa acoCIaHuO, X0JIaT MapaMeTpiapuHUHT XyCyCUi
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Xoccallapun opacuaaru MYH008,6aTJIapHI/I TOIIaMHU3. XOJ’I&T TCHIJIaMaCHUHHUHT

YMYMHUM KYPUHUILMU KyWuIarnya

f(p,V,T)=0 (1.12)
Ym0y TeHIriIaMaHu XaKMra HucOaTaH €4cak:
V="FipT) (1. 13)
WkxuTa ¥3rapyBUYMHHUHT TYIUK AUPPEpEeHInaTHHA TOTTAMH3:
dV=(0V/op).dp+(0V/oT),dT (1. 14)
V=const maptuau kupuramus (dV = 0):
(0V/0p)dp+(0V/oT)dT =0 (1. 15)
(1. 15) am dT ra 6ynamus:
(0V/op).(0p/oT)\+(0V/0T),=0 (1. 16)

(I. 16) um Ky#umarn KypuHUIITa KEITHPAMH3:
(0V/op)+(op/dT) =-(0V/AT), (1.17)
(I. 17)annr nkkana tapapunu (0T/0V), ra KynaiiTupaMun3 Ba KyHHIarHHA OJTAMH3:
(OV/0p)«(0p/OT)y(OT/OV)p = -1 (1. 18)
(I. 18) Tenrnama ymymuii xapakrepra sra. XyuM InyHaai udoganap y3apo
(byHKIIMOHAN OOFJIaHraH XOXJaraH ydra y3rapyBuura ojguHuiM MyMkuH. (l. 18)
TEeHrjJaMa Hjeayl ra3 XoJiaT TeHIVIaMacMHUHT auddepeHnuan KypuHumu OYiuo,
yHTa KHPYBYM XyCyCHH Xocwiajnap (asalapHUHT MabIyM MYyXHM Xoccajlapu
Owian OofnaHraH. MacayiaH, >KUCMHUHT TE€PMHUK KEHrauum Kod(PQOUIIUEHTH o
Xycycuil xocuiianap OuinaH Kyinjaaruya OOfJIaHraH:
a = (0V/0T)y 1/Vy (1.19)
0y epaa Vo —crangapr T remneparypanaru (ogataa 0°C) (asaHuHr XaxKMu.
bocumuuHr optum B (€KM Ta3HUHT DBJIACTUKIMK KOA(P(GUIMEHTH) Ba
WU30TEPMUK CUKWIWII Y KoddduimeHTiapu Ouian XyCcycuil Xocuianap ypracuaa
Kyhumaruda OOFIMKINK MaBXy/:
B = (Op/aT)u-L/po (1. 20)
v = -(6V/op)-1IV g (1. 21)
Oy epaa po-ctanmapt 6ocum (onarna 1 atm);

V' -Oepuiran Temreparypa Ba po OyaraHaard sKUCMHUHT XaXMH.
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(1.19-1.21) tenrnamamapman (1.18) TeHrnamara Xycycuil XOCHJIAJTapHUHT
KUiMaTiiapuHu Kylcak o, 3 Ba y TepMHK Kod(huIMEeHTIap opacujard yzapo
MyHOCa0aTHU KEJITUPUO YMKapaMu3:

BpO'Y VidaVo=1 (| 22)
Vo Ba V' KarTalukiap KAaTTHK JKACM Ba CYIOKJIHKJIAD YyYyH OJIWH
TeMITepaTypajap/a sKiH, 1y cabadau KHCKap TUPUIIMIIA MyMKHH Ba po=1 Aa

Bylao=1 (1. 23)
myHocabat kenu6 unkanu. (l. 23) Tenrmama Tepmuk KodhOUIMEHTIAp Opacuaaru
MyHOca0aTHU KypcaTaau Ba yJIAPHUHT MKKUTACH TakpuOaaa Tomwica (ogaTia o
Ba [3), YYMHYUCHHU yIIOYy TeHrIamaaaH xucobaca Oynaau.

Tepmuk kK03(pGUUMUEHTIAPHU OWIMII HAEal ra3 KOHYHJIapUHUA Ba aOCOIIOT
TEMIIEpaTypaHUHI KeIUO YWKMUIIMHU TylryHuInra &pnam Oepanu. Macainas,
TEPMUK KeHraum kod(pduuueHTHHH XosiaT TeHrinamacuaad Ba [llapne-I'eit-
JIroccakuunr kouyHu V = Vy(1l+at) TeHrnmamacuman aHuKIam OMp XU HAaTHXKara

010 KeJIaau.

5.Wnean ra3jiapHUHT TYPJIM KapaéHJjaapaaru Uillu.
N300apuk xapacH yuyH:

W, = pAV = nR(T2-Ty) (1. 59)
Qp=nCp(T>-T1) = AH (1. 60)
AU = nCy(T»-Ts) (1. 61)

VYi3rapmac O6ocuMmaa cuctemara OepuiraH HCCUKJIMK CUCTEMAaHUHT WYKHU

DHEPTUACUHHU Y3rapTHPaIU Ba UM OaXKapaau:

dQp = dU+pdV (1.62)

du =CuvdT (1. 63)

dQp = C\dT+pdV (1. 64)
N30oTepMuk xapacH y4yH:

W; = nRTIN(V2/V1) = nRTIn(pa/p2) (1. 65)

Qr= Wy (1. 66)

AU =0 (1. 67)
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AnnabaTuk xapacH yuyH:

Ws=-AU (1. 68)

AU =nCy(T2-Ty) (1. 69)

Qs=0 (1. 70)

W= nCy(T1-T2) (1. 71)
N3oxopuk xapaéH/ia KEHraluIl Uy OakapuiManan

Wy=0 (1.72)

ujeal Ta3HUHT UYKU SHeprusicu (akat TemrepaTypaHuHr ¢pyHkuscuaup. Koy
KOHYHH Oyiinya

(0U/6V), = (0U/dp). = 0; U, = const (1. 73)
WNykyu >HEPrUsSHUHT Yy3rapuilyd KW300apuK Ba H30XOpPUK Kapa€Hiapaa OUp Xui
oymaau:

AU =nCy(T2-Ty) (I.74)
XKapa€H UCCUKIUTY WUKU SHEPTUSHUHT Y3rapHuIlura TeHr Oyiaau:

Qu= AU = nCy(T>-Ty) (1. 75)

1.9. Ilyaccon TeHr1amajapu
Wnean rasHuHr agnabara TeHIrJaMacuHu dukapuin yuyH 0Q = pdV+CydT
nan 0Q = 0 6ynrannuru cabadam —NCydT = pdV tenrnamanan:
pdV+CydT =0 (1. 76)
(I. 76) ra p = RT/V xyiu6, T ra 6yncak: (RAV/V)+CydT/T = 0 Ba R = C,-Cy
OynraHu y4yH
(Cp-Cv)dV/V+C\AT/T =0 (1.77)
(1. 77) uu Cy ra 6ymu6, Cp,/Cy = y n1e6 GenrunaimMus:
(y-D)dV/V+IT/T =0 (1. 78)
(I. 78) Hu uHTErpasIacax:
InV ¥ 1+InT = const éxu TV ¥ 1= const (1. 79)
xocui Oyaau.
Xynaau uty iyn Ounan
Tp® "7 = const (1. 80)
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TCHIJIAMACUHH YMKapaMus3.
(1. 79) uu (l. 80) ra 6yncax,

pV Y= const (1.81)
uu ojamus. (1. 79), (1. 80), (1. 84) terrnamanap Ilyaccon TeHrnamanapu aeiuiamu.

6. TepMOAUHAMMKAHUHT 2-KOHYHH.
l. 16. TepmoauHaMHKa MKKUHYY KOHYHHHUHT TabpudJiapu

XKapaénnapHuHr HyHanumu Ba OOpUII 4YerapajapyuHU aHUKIANl YYyH
TEPMOJMHAMUKAHUHT OWPUHYM KOHYHHM €Tapjid SMAaciMrd Xakujard XyJoca
TEPMOJMHAMUKAHUHT  WMKKMHYM  KOHYHUMHUM  VpHaThiura oJu0  KeJJu.
TepMoIMHAMUKAHUHT UKKMHYM KOHYHU TAOMAaTHUHI YMyMUH KOHYHUIUD Ba y
OMpUHYM KOHYHTa ¥X11ad MocTyJ0T Xxucobnanaau. TepMoiMHaMUKAaHUHT UKKUHYN
KOHYHUHU Ha3zapuid KenTHupuO dYuKapud Oynamaiau, y TepMOAMHAMUKAHUHT
OMpUHYM KOHYHUJEK, Oapya HMHCOHHUAT TaXpUOACUHUHI yMyMJIAIlyBUJaH
noopataup. TepMOIMHAMUKAHUHT WKKWHYM KOHYHHHI HcOOTH OYiu0 yHIaH
KeJuO YuKaguraH Oapua XyJOCAJIApHUHT XO03Upradya Taxpubdaaa TacAUKIaHUO
KEJIMIIU XU3MaT Kuiaaau. TepMOoIMHAMUKAHUHT MKKUHYY KOHYHH CHCTEMaJla allHU
TeMmrepaTrypa, OOCMM Ba KOHIEHTpalusiapaa Kailicu >kapa€H Y3-y3ujaH KeTa
OJUIIMHM, YHMHI KaH4ya Wl OaXapuIIMHM, aWHU IIAPOUTIA CUCTEMAHUHT
MYBO3aHAaT XOJaTWu KaHJah »HKAaHJIWTWHUA KypcaTtaau. [epMOJIMHAMUKAHUHT
UKKUHYM KOHYHHMJaH (oiigananu® Oupop skapa€HHM aMajira OLIMPHIL YYyH
KaHJail  [IapoOMT  SpaTHIIl  JIO3UMJIMIMHM  aHUKJIAll ~ MyMKHH.  Arap
TEPMOJMHAMHUKAHUHT ~ OMpPHMHYM KOHYHHM Xap KaHJIal cucreMmajnapra TaJ0uK
KWIMHUIIM MYMKUH OYyiraH aOcoiioT KOHYH OYnu0, Makpo- Ba MHKpPO-
cUCTeMalapJaru Xap KaHaail »kapa€Hiapra TerHuuid Oyica, MKKMHYM KOHYH —
HHEPIrUSHUHI COYMJIMII KOHYHM - CTaTHUCTHK TaOuatra sra Ba KYI COHJIU
3appavanapiaH  ubopaT, SIbHM CTaTHCTHKa KOHyHJapura OYyicyHyBuH,
cUcTeMajapraruHa TagO0MK KWJIMHUIIM MyMKUH. JKyga kyn MoJjekynaliapaaH
nbopaT TepMOAMHAMUK CHUCTEMa Yy4YyH TEPMOAMHAMUKAHUHI HKKUHYM KOHYHU
UIIOHWINANP. AMMO Yy KaM COHJM 3appyaiapiaH uOopaT cucTemaiapra

KyJUIaHTaHJa Y3MHUHI  MabHOCMHM  WyKoTaau. byHaanW  cucremanapaa
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TEPMOJUHAMUKAHUHT MKKUHYM KOHYHHMra 3uj OyiraH sxkapa€unap Taxpubana
Ky3aTuiaau. XaKuKaT/IaH XaM, MOJIEKYJIaTapHUHT UCCUKIUK TabCUPUJIATH XAOTHK
XapakaTu HATWKACHIa, YIAPHUHT XKyJa KUYMK XaKMJAard COHHM JOUMO Y3rapud
Typanu. byHnaii “racomuuii” y3rapunuiap HaTHKaculla CUCTEMAHWHT 3UYWINTU
y3rapamu — QIyKTyamnusuiap Ky3aTwiagu. TepMOJWHAMHUK CHUCTeMaiap/a
(MakpocucTemManapaa) (QIyKTyanusJIapHUHT JESIpid TabCUPU HYK Ba yjap Xed
KaHJIal poJib YiHaMauau. TepMOJWHAMHUKAHUHI HWKKWHYM KOHYHM CTaTHUCTHUK
TEPMOJMHAMUKAAA TYJIapoK (U3MKABHM HYKTaW HazaplaH TyUIyHTHpuiaad. Y
CTaTUCTUK TEPMOJIMHAMHUKA MOCTYJIOTIApUIaH KEITUPUO YNKAPUITUIIIN MYMKHUH.
TepMmonuHaMyKka WKKWHYM KOHYHUHUHT ymMymui Tawpudiapu Kapho Ba
Knay3uycHunr taakukotiapuaa Oepwirad. XIX-acpuunr Vpracupga Kiaysuyc,
MakcBenmn Ba KenbBuHnmap ymi0y KOHYHHUHT —OJIAMINIYMYJl — aXaMUSITUHU
KypcaTamnap. TepMOJAMHAMUKAHWHT WKKHHYA KOHYHWTA SIKHH (DUKpIIapHU
oupuHun O6op M.B.JloMoHocoB xam aitu® YyTran. XIX-acpHUHT oxwupuia
MakcBem1, bonbiman Ba ['mOOcimap TepMOAMHAMUKA WKKWHYM KOHYHUHHUHT
CTATUCTUK XapaKTepUHM YpHATAWIAp Ba CTATUCTHK MeEXaHUKara acoc COJIIMIIAp.
TepMoauHaMUKAaHUHT UKKUHYM KOHYHUHU acocJalll ABUTaTeNbIapHUHT CH(pATHHU
SXIIIIAII YPUHHAIIIApH OUjiaH Xam OOFIHMK. AOGaauii NIBUTAaTEIbHU KyPHUIII MyMKHUH
SMACIUTA aHUK OYiraHjaH CyYHr, OJMMJIApHU QUKpUHU OomKa Oup, SbHU
JKUCMHUHT WYKWA DSHEPIHSCMHU WINTa aiaHTUpuO OepyBYM JaBpUMl paBHINA
WUINUTAWIMTaH  MalliHAHA KypUIl MYMKHHMHUKAH, JeraH Fos Jrajad oJiau
(MacaiaH, OKEaHHUHT CYBHUJAH OSHEPrUsSHU (MCCUKJIMKHU) OJWO WIUIaiuran
JBUTATENBJIA TIApOX0Jl Kypuil ¢ukpu). TepmMonuHamMuka OUPUHYN KOHYHH, STbHU
PHEPreTHK OajaHC HyKTaW HazapujaH OyHIail IBHTaTeIbHU KypHII MYMKHH. by
FOSIHU amMaJlira OIMWIIWHUHT aXaMHATH abaauil JBUraTellb SpaThIl OujaaH Oapodap
oOynmap sau. XakWKaTIaH XaM, OJaM30T OKeaH CyBjiapuaa, armocdepana Ba ep
KOOyFHua My»KaccamJlallllaH MCCIMKIUK DHEPIUSCHUHUHT YEKCHU3 3aXHpallapuHu
UINTa aiTAHTUPHUIIT UMKOHUSITUTA 3ra OyiraHaa 31u, Oy abanuii 1BUTaTeh KypHII
Ownad TeHT axaMusTiin Oynmapau. MacanaH, okeannapHuHr cyBiaapunu 0,01 rpag

ra COBYTHII XHcoOura ep Imapuaard canoat kopxoHaitapuuu 1500 iiun naBomuaa
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TabMUHJIAWAUTaH SHeprusra sra OVmap sauk. [llyHuHr yuyH Xam OyHpuai
MallMHAHU UKKWHYY Typ a0ajauil ABUraTeNb 1e0 aTalay Ba YHU KypHIlra xapakar
KUITUIIIE. AMMO Oy ypuHHUILiap MyBadhakusITCU3IUKKA yUpaIu.

TabuaTHUHT KaHAAWUAUp yMyMHH KOHYHU OOpJHMIM Ba Yy HMKKUHYU TYyp
abanuii JABUTATENIbHU SIpaTHUINra TYCKHMHJIMK KHJIAETraHU MabiyM OYIuO KOJIIU.
Ymby xynocaHu TepMOIWHAMUKA WKKWUHYN KOHYHHMHHHT YMyMUW Tabpudu meca
oymaau:

- cUCTeMaJia Xe4 KaHAal y3rapuiicus, pakaTriHa UCCUKJIMK Pe3epBYapUHUHT
WCCUKJIUTU XHWCOOWTa JaBpHUil paBUIlJa WILIAWIUTaH MalldHAHU, STbHU WKKUHYU
Typ abaauil ABUTraTeabHU KypuO OYiMaiiu €K1 MKKUHYM Typ a0aiuil IBUTaTeb,
AbHU X€4 KaHJall Kymum4ya sHeprusi capd kuiamad TypuO, daxatr arpodparu
MYXUTHUHT UCCUKJIUTH XUCOOWTa UII OakapyBYM MAIIMHAHUHT OVIMIIA MYMKUH
samac (OctBaibg Tabpudn).

YMymuil Tabpudaan Kylnjaara Xyiaoca Kemo YuKaau:

- ICCUKJIMK KaMPOK KU3JIUPUIITaH KUCMIAH KYIIPOK KU3IUPUIITAH KUCMTA Y3-
y3uya yTa oaManau €Ku KaHIaluaup MUKIOPAArd UIHU UCCUKJIMKKA alJlaHTUPMai
TypuO, UCCUKJIMKHU COBYKPOK KUCMAH UCCUKPOK KUCMTa YTKA3UII YUyH ITUKIUK
kapaéunad (oiinananud Oynmaiiau.

Yoy tabpud 1850 #iun Knaysumyc TOMOHUIAH TepMOAMHAMUKA UKKUHYU
KOHYHUHUHT acocuil Tabpudu cudaruga takiud xkumuuarad. Tomcon (KenbBun)
TOMOHMJIAH 3ca Kyhuaaru tTabpu@ Takanug KUJIMHTaH:

- UICCUKJIMKHU WINTa alJaHTUPHUII YYyH XUCMHU COBYTHUIIHUHT ¥3u KU(OsS
sMac, WIIHWUHT HWCCHUKJIMKKA aWJaHWIM 3ca JKapa€HHUHT  OupjaH-Oup
HATUKACUIUP.

TepMomuHaMyuKa WKKWHYM KOHYHWHUHT FOKOpHJIaTHd y4dajga Tabpudu
HKBUBAJICHTAUP, yJIapAaH KAaTop Xyjocajnap Kenud uukaau. MacanaH, H30TepMUK
HUKJIHUHT WKW HOJITA TEHTIUP, aKC XOoJyiia Ym0y >KUCMHUHT UCCUKJUTHUHU HINTa
alllIaHTUPUIL, STBHU WKKUHYM Typ abanuil ABUTaTedb KypuUIl MYMKHH OYiu0
KoJiaau. TepMoauHaMUKaHUHT OMPUHYM KOHYHU MKKH XUJ MabHOJU Tabpudiapra

ara Oyica, ssbHM “X€4Y HapcajaH WMl maijo Oyia oamaian’” Ba “HIN Xed KaHaau
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U3CHU3 UYKOMUO KeTMaiau”’, TepMOJIMHAMUKA UKKMHYM KOHYHUHHUHT Tabpudiapu
OupruHa MabHOTa J3ra: “pe3epByap HMCCHUKIMIMHM WIITa TYJIUK allaHTUPUO
oynmaian”. Teckapu TabpKUAJall HOTYFPH, YyHKH MIIHA TYJIUK paBHILIA
UCCUKJIUKKA ainantupud OVmamu. By Xynoca HMCCHUKJIMK SHEPTHSCUHUHT Y3UTra
XOCIUTUAAH KenuO 4YMKaau, SbHU Y 3appadyajapHUHI XAaOTHK XapaKaTHUHHUHT
MaxCyIHIup. DHEPTUSHUHT OOIIKa Typiapu 3ca (MacaiaH, JJIEKTp, EPyFIUK )
3appadallapHUHT TapTUONM Xapakath OwiaH OOFNuK. VICCHUKIMK SHEprusicu
DHEPrUSHUHI SHI KaM caMapara 3ra KYypUHHIIW SKAHJIWTH Tabuuiinup. Xyaau
IIYHUHT Y4yH SHEPIUsHUHT Oapya Typjapy TYJIUKIWTHYA UCCUKIUK YHEPrHUsCUra
aillllaHuII MyMKHH (TapTHOJIM XapakaTAaH 3XTHUMOJHM IOKOPUPOK OYJIraH XaoTHK
xapakatra). MCCHUKIMK 3ca SHEpPTrUsSHUHI CaMapajupoK Typiapura TYJIUK YTa
OJIMalIi, YyHKH OyHJIail YTUII XaOTUKJAH TapTUOJIM Xapakarra y3-y3ujaH YTHIll
KaOu 3XTUMOJIM OYJIMaraH xoJira, S’bHU CUCTEMAHHHI 3XTUMOJIH KYIIPOK XOJIaTJaH
DXTUMOJIM KAMPOK X0JIaTra y3-y3uJaH YTHILINATA MOC KeJlap 31. Y MyMaH OJTaH/a,
TEPMOJMHAMUKAHUHT UKKMHYM KOHYHU aliHaH CUCTEMAHUHT y €KU Oy XOJIATUHUHT
SXTUMOJUIMIM OwiiaH OOFnMuKAUp. TepMOIMHAMUKAHUHI WKKUHYM KOHYHUHH,
IOKOpU/Ja TabKUJJIAHTAHUJIEK, TYPIM KYPUHUILJIATH SHEPTUSIIAPHUHT HCCHKJINK
DHEPIUsICUTa CEKUH—ACTA YTUIIN Ky3aTWJIyBYM DHEPTUSHUHT COUYMJIMII KOHYHHU,
ned xam TabpudraliMu3 MyMKUH. TepMOIMHAMUKA UKKMHYA KOHYHUHUHT YIIOY
TabpuuIaH HOTYFPU  XyJocajapra KeJIMIl  XaM  MYMKHMH, MacajaH,
TEPMOJMHAMMKAHUHI HMKKMHYM KOHYHWHH YEKCU3 CHUCTEMajlapra KyJUIaraHmia.
ByTyH onamHu €ku OMpop MaHEeTaHU YerapajlaHraH TePMOAMHAMUK cUcTeMa J1e0
KaOyJl KWJIMII Ba YHTa TEPMOJUHAMUKAHUHT UKKMHYM KOHYHUHU KYJUIalll HOTYFpU
Oynaau, yyHKH SHEPTUSTHUHT UCCUKJIMKKA TYJIUK alIaHUIIM Ba UCCUKIUKHUHT ¥3-
Vy3ugaH wWIra aiiana oyiMaraHu cababmu ollamjia  Xapakar TyXTalau,
TeMrepaTrypa omubd KEeTHO MCCUKJIMK XajoKaThura ojud Keiaau, JIeraH HOTYFpHU
buKkpnap TyFuiiaau.

7.KaiTmac s;kapaéniap y4yH TEPMOJAMHAMUKAHUHT UKKHHYH
KOHYHH.
I. 19. Kajitap Ba KailTMac kapaéHjiap y4yH TepMOAUHAMMKAHMHI 2- KOHYHH
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Kaiitap >xapa¢Hmap ydyH SHTPOINUSHUHT HCCUKIWUKKA OOFIUKIUTHHU
kypub unkamu3. TepMoanHaMUKaHUHT |-KOHYHUIaH
OQxairap = AU+OWaiirap (1. 145)
Arap ¢akat Tamku 60ocuMra Kapim MeXaHHuK HIll Oakapuiica
OWiaiirap = PV (1. 146)
1 momp upean rasz yayH (l. 89) renrnmamagan dU=nCydT Oyaranu yuayn (I. 145)
TEHTJIaMa KyWHIary KYpUHHUINTA KeJIaIu:
0Qaiirap=Cvd T+pdV (1. 147)
Oy epma 0Q-tynuk muddepennman smac. Maean raz yayn Cy XakMmaaH OOFIHK

OynMaranu y4yH (‘9Cv ] _ o, uaean ras xonat teurnamacu pV=RT nan p=RT/V
oV

T

Ba [ op ) _R. By udoma xam Hoira TeHr Oyiranga TYIMK auddepeHuammK
at ), Vv

maptu 6axkapunap 31u. Jlemax

(acvj ¢[67p] (1. 148)

oV oT

IyHuHT yayH 8Q waitrap TYIMK 1uddepenuman smac’,

Nnean raz muconuna (l. 147) renrnamanunr ukku tapaduau T ra 6yncak, y
xoiaa OQuairap/ T TYMMK AuddepeHnnan xoccacura sra OYauMO KOJUIIMHU
ucOOTIANMU3.

Wnean raz yuyn pV=nRT nau TB = r:/_R :

V xonna (l. 147) tenrinama 1 Mok uaean ra3 yayH

SQKamapZCVdT+F\2/—TdV (1. 149)

kypunuira kenaad. (1. 149) renrinamanuar ukkana tapadunu T ra 6yacax

M:c\,dmmdmv (1. 150)

kenmu6 ynkamu, 0y epaa dQ xaiirap/ T — KenTupwiiran uccukiuk. (1. 150) Tenrnamanan

! Maremaruxagas MasiyMky, arap 8Z=Mdx+Ndy udonana 6Z=dZ 6ynca, apuu 6Z X Ba y y3rapysumiap Oyiinua
TymuK nuddepenmnuan 6ynca, yana M Ba N ko punmenTnap opacuaa Kyiuaara MmyHocadat Oakapuiiaam:

(oM / oy) y = (ON /0x) y - AKc Xonna 8Z TynmK npdepenuman smac.
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() =l ) =¢ (1. 151)

SKAHJIUTH KYPUHUO TYpUOIH.
Hlynnait Kuinb, KeNTUPMWIraH UCCUKIUK OQ waiirap/ T MA€AT Ta3 yUyH XoOJaT

GYHKIUSACH, ShHU SHTPONUSHUHT TYIHUK AU epeHuanuup

@ Kaiftap
T

ds = (I. 152)

Arap maTeMaTHK HyKTaW Ha3zapAaH TEPMOJUHAMUKAHUHT OMPUHYM KOHYHH
WYKH DHEPTHUs XoJaT (PyHKIMSCH SKaHJHWIY XaKUJard XyJiocara oiubd Kelca,
TEPMOJUHAMUKAHUHT MKKUHYM KOHYHM DSHTPONMUSHUHUHT XOJaT (PYHKIHUACH
SKaHJIUTUHU Kypcataau. LllyHu TabKuiam JTO3WMKH, TEPMOAMHAMUKA OWPHHUYU
KOHYHUHUHI MaTeMaTHK udojacu KaiTap Ba KaillTMac >kapa€Hiap y4dyH Oupiaek
anonatim Oyinca, (I. 152) Tenriama dakar Kaitap xapaCHiap ydyH ajoaTauaup.
By xyioca KailTap HMKIUK >kapaéHaa OakapwjraH WOl MaKCHUMal 3KaHJIUTHJIaH
kenu6 unkanu. (l. 152) tenrnmama “abcomiroT Temieparypa’” TYHIYHYaCHHHHT XaM
aHUK Ma3MyHHHH KypcaTHIl HWMKOHHSTHHHM Oepamu. OQ KaTTanWk TYJIHK
nuddepeniman smac, dS sca, TepMOTMHAMUKAHMHT UKKMHYM KOHYHHra OWHOAH,
CUCTEMAHUHT OMp KUHUMATIU XO0JaT (PYHKUMSCUHUHT TYIUK AU(epeHIuanuamp.
[y wmynocabar Owmman 1/T KaTTanMK HMHTETPAUIOBYM KYMaWTUPYyBYM OYnuo,
TeMIepaTypaJapHUHT  TEPMOJUMHAMHUK  IIKaJACUHU aHUKJ1a0 oepau.
TepMoaMHAMUKAHWHT WKKUHYM KOHYHH TEMIIEPATypaHUHT DHT KyWH derapacu
T=0 Ba Oy Temmeparypana doiganmu um kodPhuimeHTd nN=1 SKaHIUTUHUA XaM
AHUKJIAW]IH.

OHTpOINUs 3KCTEHCHUB KaTTalukK OYnmbd, cucreMajgard MOJJAaHUHT
mukaopura 6ormuk. Arap (l. 152) tenrnamanu 6Qyimap=10dS KypuHHIIHIA E3CaK,
SHTPOIUSHUHT 3KCTEHCUBIIMK XOCCACU sIHAJA AKKOJIPOK OYmamu. 0Q yajirap SHEPTHS
ymdoBura sra Oynraniauru cababmu, TAS xam sHeprusi yidoBura sra Oymajm.
AMMO xap KaHZail »HEprusi WHTEHCUBJIMK Ba DKCTEHCHBIHMK (DaKTOPIapUHUHT
Kymaiitmacura teHr Oymaau. By epma T- unTeHcHBIMK (aktopu Oynca, dS-

AKCTEHCUBIIUK (hakTOpu OYiaiau.
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(152) Tenrinama cdakart wuacan rasjgap y4yH sSMmac, Oainku Oapua Mojuajapra
terunuiaaup. lllynunr yuyn ymOy TeHriaMa xap KaHIad cucrteMmanapra
TaaUTyKJIn OYynmO, Kaitap »kapaCHiap ydyH TEpPMOJWHAMHKA 2-KOHYHHHHHT
maTemaTuk udonacuaup. Kairap xapaénnap yuyH 0Qxaiirap=0, IIyHUHT YUyH
dS=0 Ba AS=0 (1. 153)
By sca MyBo3aHaT XxojaTAa SHTPOMMS MaKCHUMal SKAHJIUTUHU OWIIUpaId
(dakat xaittap >kapaéniaap OOpPHUIITM MyMKHH OYJIraH/a).
Arap KaWTtap Jkapa€H CHCTEMa XOJATUHUHI 4Yerapajid y3rapuIInja

Oopaértrau Oyica, yHaa

2

AS—stl—j.dS—Jlm (1. 154)

Arap xapaén u3orepmuk 6yica (l. 154) Tenrnamanan

ds=@ Ba  TdS= Quuiirap (1. 155)

Alinanma kapaéuiapja, xap KaHmai —xonar  QyHKOuscu - kaow,

3HTpOHI/I$IHI/IHF 3'73FapI/IH_II/I XaM HOJIT'a TCHI .
iMs -0 (1. 156)

(I. 156) Ba (l. 152) TenrnamanapaaH

§ 5Qi<a12map _
T

0 (1. 157)

Kaiitap xapa€nnap ydyyH TEpMOJIMHAMUKAHUHT 2-KOHYHUHU SHTPONUSHUHT
MaBXy[JINTH Ba CaKJIaHUO KOJWIIM XaKuJaru KOHyH el mMyMmkuH. Kaiitap
xapa€unapaa wusosiusuianrad  cucremanapaa (. 150) Tenrmamara OuHOAH
DHTPOMUSA JOMMUNM OYIMO Kojamu. Arap KauTap xkapa€H HU30JSAIUsIaHMara
cuctemMaza 6opca, CUCTEMAaHUHT SHTPOIUSICH Y3rapulld MyMKHH, Y X0Jia aTpod
MYXUTHHHT SHTPOMUSCH XaM Y3rapaau, OyHaa Kaitap xkapa¢Hna KaTHamaéTran
Oapya >KUCMIIAPHUHT CyMMap SHTPOMUSCH Y3rapMaiiu.

OHTPONUSHU TapTUOCHU3IMK YITYOBM XaM JEeWHINaAu: MOJJA KaHYaJIuK

TapTUOCU3 OYIica, YHUHT SHTPONMSICH IIyHYATUK KaTTa 0ynaau. Macanan, 1 Moiib

CyBHUHT cTaHiapT mapoutaaru (298 K Ba 0,1013 MIla) surponusicu Typau

27



arperat xojatiap yuyH Kyingarunda (OK/(momas-K)): H,O(xp.)=39,3; H,0(c)=70,0;
H,0(r)=188,7.

MabayM  MUKIOpAArd  MOJJAHUHT  SHTPOINUSICM  MOJICKYJIAaHWHT
MypakkaOnammiy ounan opraau. Macanan, 298 K Ba 0,1013 MIla ga 1 mons CO
(r) mwunr ’HTpomnuscu 1974 ra CO, (r) mHuku aca, 213 XK/(momnp K) ra TeHr.
CHcTeMaHHHT SHTPOIUACH TEMIIEpaTypa OPTULLY OMJIaH XaM OpPTaIH.

Kaittmac skapaénnmap ydyyH TEpMOJMHAMUKA WKKUHYM KOHYHHUHHUHT
MaTeMaTHK MGOJacCHHU 4YMKapaMu3. l-xomaTman 2-Ta cuctema KaiWTmac (a) Ba
Kaiitap (0) >kapa€unap opkaiu YTcuH. TepMOIMHAMUKAHUHT |-KOHYHHUra acocaH
KalTMac Ba KaWTp kapacHiap y4yH

Raimrae = AU + MWoimrae (1. 158)

@Kaﬁmap =dU + MKal?mup (I ' 159)

Kypunumnarn teHrnamanapHu €3cak Ba ailmanma xapaéH yuyH (l. 158) nan
(1. 159) Hu aiiupcak:

Raiimmac ~ Raimap = MWeaimmac =~ MWoaimap (I 160)
upoaanu onamus ymoy udoaa 0 ra TeHr, kKaTta €KM KMUMK OYVIMIINA MyMKHH. Arap
WKKana xapa€H (TyFpu Ba Teckapu) Kantap Oyica, (1. 160) Tenriama Hojira TeHT
Oynaau, YyHKH KanuTap skapaéHHU TYFPU Ba TECKapW MyHaIMIUIapa YTKa3WIraniaa
CHUCTEMaHUHT Y3uja Xam, aTpod MyXuTJa XxaM Xed KaHj1ail y3rapuuuiap Oyamanu.

Arap (l. 160) TenrnamaHuHT WKKaia tapadu HOJAaH KaTTa OyIica, aililaHMa
XKapa8HHUHT OMpIaH-Oup HATIXKACK aTpOod MYXUTIaH UCCUKIMKHUHT IOTHIUIIN Ba
CHUCTeMa TOMOHHUIAH OJKBUBAJCHT MHUKIOpAA HII Oakapwiuiny Oynamu, SHHU
UCCUKJIMKHUHT MINra TYJIUK YTUIIU Ky3aTuigaau, Oy 3ca TepMOJUHAMUKAHUHT 2-
konynura 3umaup (Tomcon). Arap (l. 160) Tenrnmamana uKkaga TOMOH HOJIJAaH
KH4uK Oynca, Oy X0J TEpMOAWHAMUKAHWHT 2-KOHYHWTA 3Uj OYIMalIu, 4yHKU
OupaaH-OMp HATHXKA WITHUHT UCCUKIMKKA TYIUK YTumm Oynanu. ynnai kumuo,
2-KOHYHHUHT O€BOCHTa HATIKacH Ba JKapaCHIAPHUHT  KaWTMaCIUTHHU

OeNnTuIoBYM 2 Ta TEHTCU3IUK KyWHIarHIapaup:

5QKal?rmwac < 6QKal?mup CKHU Qkaﬁmwac < Qk'alimap (I . 161)
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W

Katimmac

<W

Kavmap

E€KHN w

Katmmac

<W

caimap (I.162)
(I. 162) nmam xap KaHmail KaWTMac >Kapa€HIApHUHT WIOW JOWMO KaulTap
XKapaEHHUHT MIIUJIAH KUYUKIUP (CHCTEMaHWHT OWUp XWJ OOIIaHFUY Ba OXHPIH
xojamiapu yuyH). IIyHWHr ydyH KaWTtap jkapaCHJIapJard HIIHA MaKCHUMal
JNEUnIIau:

W

ratimap ~

=W, Ba =W (1. 163)

max katimap — ¥ Vmax
baxxkapuiaran um MakCUMyMJaH KaHYaJIMK KAYUK OYiica, jkapaéH IIyHYaJIUK
KaiitmMac OYymamu. WMm OGaxapwiMacman comup OyiaauraH skapaéHiap TYIHK
KaliTMac 1e0 aTajaau.

Kaittmac skapaénna y3aTuina€TraH HCCHUKJIMK OWJIAH  SHTPONHUSHUHT
y3rapuiim opacujard MyHocaOaTHU Tomamu3. KalTmac xapa€Hiard HCCHUKIUK

(I. 161) karitap xapaéumaruaan kuaukaup. (1. 152) Tenrnamanan

dS> _5QKL17M:"LVIQC éKH TdS> SQKaﬁTMaC (I " 164)
EKn
2 2
AS=8, -8, = [ ds> | R (1. 165)
1 1

Kaittmac ¥3-Y3unan 6opyBUM kapa€Hiap yuyH M30JIAIMSUIAHTaH CUCTeMaa

OQxaiimac=0 Ba (I. 164) Ba (I. 163) TeHrcu3mukiIapIan
dS>0 Ba AS>0 (1. 166)

By TeHrcusnMKIapHUHT MabHOCH IIyHJAH HMOOpaTKM, HOMYBO3aHAT
XOJIaTAarn  M30JLMSUIAHTaH — cUcTeManapaa Oapya  KalTMac — skapaéniap
SHTPOINUSHUHT OpPTUIHM Ownad Oopamu. M3omsmwmsuianran cucremanapaa AS<O
OynraH >kapa€HJapHUHT OOpUIIM MYMKHUH 53Mac. ByHmail Ttabkumiam ¢daxat
M3OJSIUSTIAHTaH CUCTeMalapra Terunumaup. M3onsdnusiianMaran cuctemaiap/a
aTpo(d MyXUT SHTPONUICUHUHT OpTUIIM xucobura AS<() O6ynran xkapa€Hiap xam
OOpHILN MYMKHH.

N3otepmuk kaiitmac xapaénnapaa (T=const ga T Hu -uHTerpan octuiaH
YUKAPUII MYMKHH):

AS> % Ba TAS>QKaI71TMac (I . 167)
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Kalitmac xapaénnapHu TyTyBYH ailllaHMA JKapa€Hiap y4yH

§5Qf<0 (1. 168)

(I. 164)-(l. 168) TencuzaukiIap KaiTMmac kapa€Hiap y4yH TepMOJMHAMHUKA
UKKUHYU KOHYHUHUHT udonacuaup. Kantmac »Kapa€uiap YUYyH
TEPMOJMHAMUKAHUHI MKKWUHYM KOHYHHM SHTPONMSIHUHI MAaBXYMJIUTHM Ba OpPTHO
OOpUIIN KOHYHHIUD.

Kanrap Ba KatMac »apaéniap yu4yH

dS>%2; TdS >8Q (1. 169)

ne0 yMyMIIAIITUPUIITIMHU3 MyMKHH.
Nzomsmusiianran cucreManap yayH 0Q=0 Oynranu yuyH (l. 169) nan
dS>0; AS>0 (1.170)
(I. 169) udonara 6Q HUHT KUHMATHHU KyHCaK, TEPMOJAUHAMUKAHWHT OUPUHYH Ba
WKKUHYY KOHYHJIAPUHUHT yMyMIIalirad upoJaCuHU OJIaMU3.
TdS>dU+3W (1.171)

Cucremaza KahTMac (4YeKCH3 KHYHK) skapaéH Oopca, YHHHT SHTponuscH dS,
OupuHUMIaH aTpod MYXWUTIAAH UCCUKIUK OWIAH MabIyM MHUKIOpPIArd dHTPOIHS
y3aTuiuimn (dS,) xucoOura, MKKMHYMIAH KaWTMac »apaCHIa CHCTEMa HYHa
MabJIyM MUKIopaa sHTponus dS; comup Oyiammm xucobura ysrapamu. Ilaiimo
OYNTaH SHTPONHUS MUKJIOPH KapaEHHUHT KAUTMACIUTUHUHT YIYOBUIUD:

dS =- dS.+ dS; (1.172)

Kaiitap xapaéuga dSi=0 Oymamu.

DOHTponus KapaCHJIAPHUHT OOPHUII-OOpMACITUTH Ba WYHAIMIIWHUHT Xamja
M3OJISIUUSTIAaHTaH €KUM aana0aTUK-U30JSIUSUIAaHTaH CUCTeMaliap/ia TEPMOJIUHAMUK
MYBO3aHaT XOJATUHHUHT YIUYOBHAMP. Arap H30JSUUSIIAHTaH CUCTeMaa y3-y3HuiaH
OopyBum KaiiTmac xapaéH yraérran O0yinca, dS>0 Ba AS>0 TeHrcu3nMKIapaaH
SHTPOINUSHUHT OPTUIIM KenmuO uukaau. Ymly mapTiap HU30JAIUsIIaHTaH
cUcTeMaja >KapaHHHHT amalra ONMPWIMIIUHUHT MIApTUAND. ODHTPOIHS
kamasaurad dS<0 >xapa€niiapHu M30JSIIUSIIAHTaH CHCTEMaIapia aMalira OIIMpUo

Oynmaiinu. M3onsuusianran cucreManapiard >kapa€Hiapia SHTPONHS OpPTHO
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Oopuiy OusiaH OMp BAKTHUHT Y3HUJa CHCTEMa MYBO3aHAT XOJIATUra SIKMHJIAIIAH.
Cucrema MyBO3aHaTra sSpuIIrasjga Oapua xapaHiiap TYXTalWau Ba SHTPOIHS
Makcuman Oymamu. [lysmgait kunm0, W30JANMSUIAHTAaH CHCTEMAaHWHT MYyBO3aHAT
XOJIaTH MaKCUMaJl SHTPOMUS XOJATUAUP.

“U3onsuusnanran cucrema’ TylmryH4acuHUHT Tabpuduman 6Q=0 Ba
OW=0 »skanmuru Ba 0Q=dU+dW; oSW=pdV udoganapaan MKKHATa TEHIIama
Kenn0O YuKaau:

du=0 Ba dV=0 (1.173)

JleMak, wu3odsAUMsIIaHTaH cuctemaga kapaéumap  U=const nma OGopanu.
W3onsiusianran cucTeMaziard MyBo3aHar mapoutuau dS>0 Ba AS>0 udomanapra
OWHOAaH, MaTeMaTHK HyKTan-Ha3ap/iaH, y3rapMac SHEPIrus Ba Xa>KMJIard SHTPOTTHSI-
(dS)U,V =0; (dZS)U,V <0. (| 174)

HUHT MAaKCUMYMH IIAPTU KYPUHHIINAIA €3UI MyMKHH.

8. TepMOIMHAMMKAHUHT 2-KOHYHHMHHU CTATHCTHK acOCJIAIIL.

CraTucTMK  TepMOAMHAMHMKa €pAaMua Typiad  MOJAJANIAPHUHT  acocui
TEPMOJUHAMUK (QYHKUMSIIApUHU (MCCIUKIUK curuMu, U, S Ba Oowmikanap)
XUCcOOJaml ycysulapu WNuIad YUKAPWITAHIUTH cababiu, OM3 y4yH CTaTUCTHK
TEPMOJIMHAMMKA aXaMHAT KO30HaAW. Aciuja 3ca, CTaTUCTUK TEPMOJUHAMMKA
YyMyMHUIl KUMEBHI TEPMOJMHAMHUKAHUHT OYyIMMIapura KapMaugud. Y CTaTHUCTHUK
busnka (MexaHWKa) KOHYHJIApUTa acoCliaHraH Oynu0, CTAaTUCTUK YyCyJuiap
€paamMuia pUBOKIIAHA .

TepMonuHaMuKaHUHT OWPUHYM KOHYHH KYI 3appadaiapaaH ubopar
cUcTeMajapra XaMm, KaMm 3appadajapiad uOopaT cucTeMajgapra Xam TaJI0uK
ATWIAIM. MKKUHYM KOHYH 3Ca, CTAaTUCTUK Tabuatra sra OymuO, dakar Ky
3appavanapAaH ubopaT cucTeMajapraruHa Taa0uK KuiuHaau. byHu bonbimMan
SXIIA TYITIyHTUPUO OepraH: TepMOIMHAMUKAHWHT MKKWMHYM KOHYHHU Xap KaHmau
U30JSIIMSIIAHTaH CUCTEMAHUHT 3XTHUMOJIM KaM XOJIaTJIapAaH AXTUMOJIM KaTTapoK

XojaTiapra TaOuWii  Xoijga  YTUINMHUHT  HAaTH)KAaCMHU — KypcaTaad  Ba
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MaKpocucTeMaiap y4yH KaTTapOK aHUKJIMKKA 3ra OYJiraH CTaTUCTUK KOHYHIUD:
S=kInW.

CucremaHuHT X0JaTh 2 Xui udogananaam:

- CHCTEMaHHMHI TYFpUAaH-TYFpu VYhoyaHaguradn T, V, P Ba Oomka
XOCCaJapuHUHT TaBcu(u OYIraH MakpoxoJarT;

- xap Oup 3appadajapHUHT XOccaTapruHU U(POTATTOBIN MUKPOXOJIAT.

MakpoxoaaT MUKpoXoJIaTiap OuiiaH TEPMOJIMHAMUK 3XTUMOJUIUK W opKaiu
Oofnanran: W HUHT KUAMAaTH KaHYAJIUK KaTTa OyJica, CACTEMaHHUHT YOy X0JiaT/aa
OVIUIIMHUHT 3XTUMOJUIUTH OKOPUPOK OYmaau. MakpoxonaTtra xaBoO OepyBuun
MUKPOXOJATIAPHUHT COHUHU TOMUII YUyH CTaTUCTUK TEPMOJIMHAMUKaa dha3aBuit
dazo (I'—¢azo) TymryHuacu kuputuirad. Maean raz MonekyajgapuHu Kypaérrania
bonbiman cratuctukacuaan Ghougananuiagm:

-pazaBuii (azoma MoJeKyJaJapHUHT Oapya >KOWIAIIUMIUIApU OUp Xuil
HXTHUMOJUIMKA 3Ta;

-MOJIEKyJIJIapHUHT (Pa3aBuil suelkanapra TaKCUMIIAHUIIM MHKPOXOJATHH
XOCHJT KMJIaJIH;

-MOJIEKYJIJIADHUHT sYeiKka Wuuaa Oup >KOWJaH MKKUHYMCUTA YTHUIIHM SHTH
MUKpPOXOJaTHU XOCUJ KUIMaiau;

-UKKUTa MOJICKYJIAaHMHT HKKHUTa sYeiikaza >KOM ajaMalluilyd — SHTH
MHUKpPOX0JaTra Moc Kejaaiau.

YMymuid X0a1a TePMOJIUHAMUK 3XTUMOJLIUK:

__ N (1. 1)
N,IN,L.N,!

Oy epna N-mosexynamapauar ymymuit coHu; Ni, Na,...Nj — 1, 2, ... n
siyeiKaiaparu MOJICKyJIaJJApHUHT COHU.
N 3appauajapHUHT N Ta s4YelKaliapra TEHT TaKCHMJIAHTaHHJIa MaKCHMal

TCPMOINHAMUK IXTUMOJIIINK

N1 (1. 2)

ra TCHI.
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N=15 Ba n=3 ma  Wna=7,6%10°
N=20 Ba n=4 na Wpa=1,173*10%°

MonekynalapHUHT COHM OpPTHUINM OWIaH TEHr TaKCUMJIAHUIIHUHT
TEPMOJIUHAMUK SXTUMOJUIUTH XKyJa XaM Te€3 OpTUO KeTaJau, UIYHUHT Y4yH OJJIUN
raz (1 mons ma 6,022*%10%2 Ta 3appaya) OepuiaraH XaKMHH OHMp TEKUCIa
Tynaupaau. ['a3 myBo3aHat xonaTtuaa 6ymaau.

CTaTuCcTUK TEPMOAMHAMUKAHUHT TTOCTYJIOTH:

-Xap Oup ¥3 xoiMra KyHuiral M30JSIIUSUIAHTaH CUCTEMa 3XTUMOJIA SHT
KaTTa XoJyiaTra YTHINra WHTWIaAW, OyHAA U3OJAIMUIAHTaH CHUCTEMaHHUHT
TEPMOJIMHAMUK SXTUMOJUIUTH MaKCUMyMra siKMHJamaau. Jlemak, TepMoaMHAMUK
HXTUMOJIJTUKHUHT MaKCUMyMHUTa CHCTEMaHUHT MyBO3aHAT XOJIATH MOC KEJa/Iu.

CTaTuCTUK TEPMOJUHAMUKAHUHT MOCTYJOTJIApUAaH TEPMOJUHAMUKAHUHT
UKKUHYM KOHYHM XyJoca Oynu0 uukamu. S=kInW TeHriiamacu CTaTUCTHK
TEPMOJMHAMHUKAHUHT aCOCHH TEHIJIaMacuaup. YOy TeHTJIama TepMOJWHAMHUKA
WKKUHYM KOHYHUHHHT acoCud (QYHKIMSICH — OSHTpONUsSHU (S) CTaTUCTHK
TEPMOJMHAMUKAHUHT aCOCHH KaTTaJIMIy —TepMoauHaMuk 3xtumoiniuk (W) Onnan
00fmab Typaau.

Nnean xkpuctramn moana yuyH T=0 na tepMoguHaMHK SXTUMOJUTUK Wo=1,
YyHKH a0COJIIOT HOJJAa WAeal KPUCTalT MOJIEKyJalapHUHT (akat OupruHa
TaKCUMJIAHWIIIA OpKajdd amajra OUIMPWIWIIM MYyMKHH. JleMak, CTaTHUCTHK
TEPMOJIMHAMHUKAHUHT aCOCHHA TEHTJIaMach a0comoT Homma So=0 sKaHIUTHHH
KypcaTaau.

9. TepMoAUHAMMK MOTEHIIHAIIAP. XapaAKTEPUCTHK QYHKIMAIAP

l. 22. XapakTepucTuxk pyHKOusJIap
bapua kypub uMKUITaH TEPMOAMHAMUK noTeHIMa/UIap  Tabuui
mapouTiapjaa XapakTepucTuk  (yHkmusutap Oynmaau. YaapHuHr  OyHuan
HOMJIaHUIINTA ca0al, PyHKUMSHUHT Y31 €KUM YHUHT TaOUUil mapamerpiap Oyiinya
XOCHJaiapy OpKajdl MOJJAaHWHT Oapya TEPMOJAMHAMUK XOCCAIAPUHH OYHUK
udogamam MyMKUHIATAIUDP. JIEKUH XapakTEepUCTHK (PYHKIUSIAPHH TaHIAIIIa
YHHUHT KyJai Oymuimra ypTroop O0epurn kepak. Macanan, U=f(V, S) sa H=f(p, S)
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oynranu yuyH U Ba H napnan xapakrepuctuk QyHkius cudaruaa dhongaaaHuIn
KUAUHYWINK ~ TYFAUPAAd, YYHKH ODHTPONUSHU  TYFPUIAH-TYFPU  YJIYAI
UMKOHUSITHTA dTa dMacMu3. XYIIu IIyHJAAH SHTPONUSIAH XaM XapaKTEPHCTHK
byukus cudaruga doinananum Hokymai, uyaku S=f(V,U) 6yiaranu y4yH, Huku
DHEPTUSHU OCBOCUTA aHUKJIAI MUMKOHUATH WYK. [IIyHWHT ydyH XapakTEepUCTHK
bynkmus  cudaruga kynuHuya [m606c Ba ['enpMroisll  SHEprussiapuia
dbolnananuaaay, 4YyHKH YyJap aHHKJIam ocoH Oynran Ttabuuit V, p, T
KaTTAJMKIAPHUHT (PYHKITUSTIAPUIAD.

G=f(p, T) Ba F=f(V, T) dyskuusmapau kypuO uukamu3. Yoy

byHKUMSUTapHUHT TYIHUK AuddepeHimaniiu €3aMus:

oG oG
_(% G 1. 233
dG (aijdTJ{apldp ( )
sz(aF] dT+(aF) av (1. 234)
ot ), N ).

TepmonuHaMyka OMPUHYM Ba WKKWHYM KOHYHJAQPWHHWHT TCHTJIaMajlapyiaH
Kaiitap skapa¢Hiap yuyH (cucrtemana ¢akaT TalllKM OOCUM Kyuyapura Kapliyd HIil
Oaxxapuia€Tran SHT COJJIa XOJIHH KypuO ynkamu3) rokopuaa kenrupuirad (1. 224)

Ba (1. 229) tenrnamanapuu (1. 233) Ba (1. 234) Tenrnamanap OuIaH CONUIITUPCAK:

B () 029

P
oF oF
ol s LI l. 236
(aT j ; (av j P (1-2%9)
udonanapuu omamuz. (I. 235) Ba (I. 236) Ttenrmamanapnaru (QyHKUUsIIAp
XapakTEePUCTHK  (QyHKIMsuTap OYnub, yjaap CHUCTEeMAaHWHT TEPMOJIUHAMHK

xoccanapunu ounk udoaanaiian. Macanan, (1. 235) renrnamanapaas:

- y3rapmac OocuMaa cucTema Temmeparypacu optuimd OunaH ['u66c

. . oG .
DHEPrUSCMHA KaMaWWIIWHUHT YIIYOBU SHTPONUSIUD, SBHU -(— =S (Mauwmii
oT
p

UITI0pa SHTPOIHUS OPTUIITN OWJIaH SPKUH YHEPTUSHUHT KaMaUHUIIIMHA KypcaTasn);
- y3rapMac Temmeparypama cucrema Oocumu opTtumm OwinaH [rOO6c

DHEPIUSACUHHA OPTULIMHUHT YIIYOBU XAXKMIUDP.
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Xynau mysgai (I. 233) tenrmamanapgaH ['enbMrosbll 3HEPTUSCUHUHT
y3rapmac Xaxkmja Temreparypara €Ky y3rapMac Temreparypaja Xaxmra OOFINK
paBHUIIAa KaMalHWIITY YHTPOIUS Ba OOCHMIIAp OPKAJIA OYHK M OTaIaHaTH.

(I. 235) Ba (I. 236) TeHrnamanapaaH SHTPONUSHUHT XaKM Ba OocuM OViinua
XOCWJIJIAPUHU OCOH TOMHUII MYMKHH. ByHUHT ydyH XOCHWJIAJIapHU Kapma-Kapiiu

terrnab (1.235) tenrmamanan |95 {W) Ba (1.236) TeHrnamanan [ﬁj :(@j
op), ot ), v )\t ),

XOCHJIAJIApDHU TOMAMU3, S’bHU SHTPONUSHHUHT TYpPJH JKapaéHiapaa Y3rapuilnHUA
KypuO uYMKa€Tranjga KeJITUpUO YMKapWIraH TEHIJIaMajapHu Oomika Wyn OwuiaH
onauk. TepmonuHaMuk QpyHKUMATIApHU OOFIOBYM OyHAal TEHIJIaMazap *Ky/a KyI.

VYnapaunr kynuwimrn H.JIL.CyBOpOoB TOMOHMIAH >KaaBajira WHWFWITAH, YHIAH

XOXJIaraH (g—’;] KypuHuingara xocuwianu (W=const) Tonuin MyMKuH. ByHHHT yayH
w

W=const ra Tyrpu KeTyBYH YCTYHJAH OX T'a TYFpU KeJaauraH udoaaHu KaTop/iaH
TonuO, OOIIKa KaTOpJaH TOMWIraH Jdy Ta TYFpU KelaraH KuimMartra OYyiuHaiu.
oG —
Macanan, T Xocwia y4yH 6G HM P=CONSt OusiaH KeCUIITaH KaTaruHU OJIaMU3
p
Ba yHJaru udoganu, SpHU —S HU, KACPHUHT cypaTura Ba 6T HU P=const Owiian

KECHUIIIradH KaTarunHu OJ'H/I6, yYHOaru I/I(l)OI[aHI/I, apHU 1 HH, KaCpDHUHI' MaxpaKura

é3aMu3: (an _-S__s. Xynmu nryHgai [%j _—V _y HaTWKaHU XaM KeITHpHO
p T

oT 1 op -1

YUKApULI MYMKHH.

10. Kumésuii myBo3aHar.

11.1. KuméBuii MmyBo3aHaT 0eiIrmJjiapy, apTJaapyu Ba KOHyHJIapH

Xap KaHjal rxkapa€H CHUCTEMaHU IIyHAAW XoJiaTra OJu0 Kelaauku, OyHaa
apouTiap y3rapTupuiMaca CUCTEMaJa Xed KaHJauh Kys3ra KypUHapIIu
Yarapunmap comup Oynmaiiau. Kaiitap peakmusuiapaa KpaMa—Kapiod HMKKH
JKapa€HHUHT TE3JIMTU OapaBapiialiraHja peakiMoH apajalliIMaHUHT TapKUOHW y30K
BaKT y3rapMaii KoJaJguraHn OapKapop XoJiaT KHUMEBUW MyBO3aHAT XOJIaTH
nevunanu. Kaiitmac peakuMsSHUHT IAPOUTHUHHU Y3rapTUpUO YHU KaiTap peakuusra
aWJIAHTUpUII MYMKHH. JlemMak, KauWTtap Ba KaWTMac peakuusuiap opacuia
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npuHuunuan ¢apk Wyk. bapua peakuusiiapuu KUMEBUN MyBO3aHAT XoOJaTura
KeJlaJurad Kartap skapaéniap ae0 kalyn Kujicak, OyHIai cuctemanapra Kairtap
KapaéHiap TEPMOAMHAMHUKACHHM Kysuial onamu3. Kumésnii peakumsiapra
TEPMOJIUHAMHUKAHU TAJOMK KUJIMII PEAKIUSIHUHT MEXaHU3MHU XaKHu/a Xed KaHJjau
MabIyMOT Oepmaiinu, OaJkh CHCTEMaHUHI JACTIA0KU Ba OXHUPIH XOJaTIapu
XaKMJa Ba peakuusAra KHPUIIYBYA MOJJATAPHUHT KHUMEBUM  MYyBO3aHAT
XOJIaTUAArd MUKIOpJIapHu Xakuja MabiyMoTra sra Oymamu3. Peakuus Oopanuran
MYXUTHUHT OWUp OKUHCIM €KW KYN OSKUHCIM Oynummura kKapad KuMEBUI
MyBO3aHaTiap TOMOTeH €KUM reTeporeH MyBo3aHatiap 1e6 atamanu. ['aznmapna Ba
YUH JpuUTMajapaa OyinaguraH MyBO3aHATJIAp TOMOT€H MyBO3aHATJIApAUD.
['eteporen wmyBo3aHatr Oup Hewya (azagaH wuOOpaT CcHUCTEMAJard peakius
HaTWKACHIa Kapop TOMaIH.

[lynnaii kuaub, MyBO3aHAT CTATUK XOJIaT dMac, OaJKW Ky3ra KypUHapiIu
y3rapunuiap Ky3aTUJIMAaMauraH JTAHAMUK XoJaTaup. MareMuK HyKTau Has3apAaH
MyBO3aHaT maptuiu V1=V, kypuHumga &3uim MyMkuH, Oy epaa Vi Ba Vi —
Kapama- Kapliu HyHaldraH kapa€HJIApHUHT Te3NHMKiIapu. by 2aca Owusra
ypranunaétran cucreMmanapaa OopaérraH >kapaéHIApHUHT TE3NUKIApU XaKuaaru
MabIyMOTJapra, SbHU KHHETHKAa KOHYHJAapura acocjaHu0  MyBO3aHAT
KOHYHJIADUHU YPHATUII UMKOHUATHUHHU Oepagu. AMMHAKHUHT CUHTE3H MHUCOJIN[A
OyHU KYpuO YnKamus.

Arap a30T OujaH BOJOPOAHM apalalITUPUO MAbIyM TalKU IIAPOUTIAPHU
ApaTcaK KyWHIaru »xapa€H KeTaau:

N, +3H, — 2NH, 1)

Peakiust MaxcynoTu Xocua OYiuImmM OwWiaH apaiammMajga TeCKapu KapacH

XaM Maiio 0ynaau:

2NH, - N, +3H, (2)
AMMHAKHUHT MUKJIOPH OPTHUIIH OwiiaH (2) peakiusHUHT TEe3JIUru opTud Oopasu.
HuxosT, aMMHakHUHT MabiyM (MyBO3aHaT) KOHUEHTpAIUsCUAA YHUHT XOCHJII
OynuII Ba MapyalaHWII peakluslapyu TEHrjamaaud Ba KUMEBHM MyBO3aHAT

XO0JIaTura spuninjianam.
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Arap TallIKM LIApoWTJIap Y3rapTHpuiMaca CUCTeMazna Kysra KypuHapiau
y3rapunuiap KysaTuimanau. bynna peakuus oxupurada OopMaiiii Ba MyBO3aHaT
xonatugaru apanamma NHs, N Ba Hy; mapum tyrtaau. ByHpmail oxupurauda
Oopmaiiuran Ba CHUCTEMaHM KUMEBUH MyBO3aHAT XOJIATUIA KEJITHPaJWUraH

peakuusiiap Kaurap AeUWIIaIn:
Vl
N, +3H, ¢>2NH, (3)

ynu ssHa Oup OOp TabKUAJIAaWMU3KM, HA3apuid HYKTau HazapaaH Oapua
peakuusiap Kaurapaup, “KauTmac”® KUMEBHM PpPEAKIUSIADHU 3Ca, MYBO3aHaT
yarjaH YHITa Ky4Id CHJDKUTaH skapaéH 1e0 Kapai j103uM. KuMEBuid peakiussHUHT
KaTapiauru OwiaH >KapaCHHUHT TEPMOJUHAMHMK KaWTaApIUTUHUA YaJIKAIITHUPHUIIT
KEpAaK dMac:

-KUMEBHUM PEaKIMSHUHT KaUTapiauru Xakuja cy3 IOpUTUITaH/a peakius dakaT
TYFPU Ba TECKapy HyHaIHILIAp1a OOPUIIN MYMKUHIUTH TYIIUHWIA]IN;
-TepMOJAMHAMUK MYBO3aHAT 3ca, Xapa€H OOpaéTraH CHUCTEMAaHUHI YEKCHU3
MYyBO3aHAT XOJIaTIapy/IaH YTUIIN KePAKIUTUHU OWIITUPAIH.

Mynaail kuamb, KalTap KUMEBUN peaklUs TEPMOJIMHAMUK KUXATIaH
Kal'TMac OYIuily MyMKHH (aMajjia KyiuHYa ITyHIai 0y1aau Xam).

MyBo3aHaT XOJaTHUHT OeNTUIapu Kyiuaaruiap:

-BaKT YTUIIM OUJIaH CUCTEMAHUHT Y3rapMaciury;

-MyBO3aHAT XoJjaTra KaHmakd Wym OuslaH SpUINTaHIMKKA OOFIHUK OYJIMAaCIHUK
(TepmouHamMuKaaaH O€BOCUTA KEJIUO YUKAJAUTaH acOCHUM Oelrn);

-MYBO3aHaTHUHI TalllKM IIAPOUTra OOFIUKIWIH (Xap KaHIal YeKCU3 KUYHK
y3rapuiira MyBO3aHAaTHUHT XaM YE€KCU3 KWUYUK Y3TapHIlld MOC KEIaan).

KuméEBuii MyBO3aHaTHUHT acOCHUM MHKIOpUA KOHYHM 1865  Hiuni
H.H.bekeToB TOMOHMaH YpHATUITaH Ba YHU 1867 i1 rOMOreH cuctemManap yayH
['ynmenbepr Ba Baaremap puBOXJIAQHTHUPTaH: XOCWJI Oyiaran  Mojajajap
KOHLIEHTpaLUsJIapu KYTTAaTMaCHUHHUHT OOLLTaHFUY Mozaanap

KOHIICHTpAIMSJITApUHUHAT KymalTMacura OYJIMHMacu ¥y3rapmac TeMIiepaTypaja
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MyBO3aHATJard CHCTeMaja y3rapMac KaTTanuk OYynmO, MyBo3aHAT KOHCTAHTACH
neimnaay (ymoly KOHYH “‘Maccaiap TabCUpH KOHYHU HOMH OWJIaH MAIIXypIup).
XaKuKHuii MyBO3aHAT XOJIATHUHT aCOCHI KOHYHJIApH aBBajgaMO0Op TaxkpruOaaa
YpHaTWITaH Ba yYHJAH KCHMHTHHA TEPMOJIMHAMHK HYKTaW Ha3apJaH acOCIaHTaH.
MyBoO3aHAaT XOJATHHHHT TAalllK [IapouTiapra OOFIMK paBUIAA Y3rapwuIll
konyHusitTian 1884 #iun Jle Illarense Oupunum O60p cudar kuxatmaH Kypcatud
Oepran Ba yHu bpayH ymymiamTupras:
-arap MyBO3aHATJaru CUCTEMAaHWHT TaIlIK{ MIApOUTIApH Y3rapTHPUIICA, MyBO3aHAT
TallKu TabCUPHUHT 3 dexTn kamasauran Tomonra cwokuiiaun (e Illarenbe-

bpayn npunnumnm).

11. TepMoaAMHAMUKAHUHT 3-KOHYHHU
byrok Taxpubaun onumiap beptio Ba Tomcon XIX acpma xumésuit

peakiusgap UCCHUKJIMK 4YUKapuIl MWyHaMmuaa y3-y3uaadn Oopaau, JeraH
NPUHIUIHU alUTrangap. YMyMHd Xo0Jija TPUHIUN HOTYFpU, OYHH SHIOTEPMHUK
peaKUsUTApHUHT MaBXYUIMTH SIKKOJI KypcaTaau. YOy NpUHIMII MakCUMai Ml
OpUHIMOM Ae0 XaM atajaju, y NacT Temieparypaiap y4yH agoJiaTauaup, YyHKU
Kyl Temneparypajiapja acocaH UCCUKJIMK YMKHUIIK OuiaH Oopaauras skapaéHiap
Ky3aTWiaad, sSbHU beprino mnpuHLMIKM TeMIepaTypa KaHUYalMK macT Oyiica,
IIYHYAIUK TYFpU OYiaau.

BepTiio MpUHUMOM TEPMOAMHAMUK HyKTaW HasapaaH peakuusHuar AHC Ba

AG® napu manduii Ba ¥3apo TeHr 6ynranga okaaHagu: abcomoT Homma AHC = AG?

6ynamu. AH® Ba AG? napHuHT KuiiMaTaapu TemnepaTypa abCcOIIOT HOITa €TUIITaH
capy OMp-OMpHIa aCHMITOTHK paBUIIa SKUHJIAANW, SbHA 1=0 na yMmymwii

ypunmMmara sra 6ynaau (2,1-pacm).
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FOkopunarun ¢ukpaap Tabuuii Xxomjga
UCCUKJIMK TeopeMacura E¢Kd KOHYHHTa
onub kemamau, ymoOy KoHyH HepHcr

ToMOoHMAaH 1906 Hnn ypuHMa Xakuaaru

IIOCTYJIOT KYpUHHUIIIA AUTUITaH.

Uccuknuk KoHyHH OVyitmya, AG = f(T)
Il. 1-pacm. Peakius suranbnusicu Ba 1'm60c

srpuiapuiad (baKaT SHEPIUsACHHHHI TEMIICpaTypara 60FJ'II/IKJ'II/II‘I/I.

ypunMacu T=0 na ropusoHTan OyiraHu pean 3rpuaup, AEraH XyJioca YUKAIH.
HepHCTHUHT MCCUKIMK KOHYHUHU TEPMOJMHAMUKAHUHT YYMHYU KOHYHH J1e0 Xam
aTaJay: KOHACHCHUPJIAHTaH CUCTEMaJapAa COOUp OyiaauraH peakuusuiap y4yH
abcomoT HoJdra sIKUH Ttemieparypaga AG Husr kuiimatu AH ra sxkunnamaau Ba
AG = f(T) Ba AH = f (T) srpwiapu yMyMHIl TOpHU30HTaJ ypuUHMara sra Oyajau.
TepMoanHaMuKa y4YMHYM KOHYHUHUHT MaTeMaTHK U(PoJacu Kyiinaaruya:

0AG OAH

li_r)r(](?) = Liirg(?) =0 (1. 41)
Arap
oG
(5)p =-S5 (11. 42)
SKaHJIUTUHY Ha3ap/a TyTCakK,

O0AG

2y —-As _

( T )p (11. 43)

SKaHJIMTUAaH Ba HepHCT KOHyHHU1aH

limAS =0 (I1. 44)

T50
XyJioca Keiaubd YuKaIu.

MabiayMKu, TEPMOJAMHAMUKAHUHT OWPUHYM Ba WKKWHYM KOHYHJIAPWUHHUHT
nuddepeHnpan TeHriaaMagapuiaH TepMOAMHAMUK (DYHKIUSJIAPHUHT (DaKaTruHa
KaH/ail  y3rapuiiiHA ~ XWCcoOjam MyMKHAH, aMMO  YJIapHUHT  abCOJIOT
KHMaTIapuan  xucobnad  Oynmaiian.  TepMmoauHaMuK — TEHTJIaMallapHU
WHTETpaJUIalll HaTWwkKacuaa mnaijgo OymaauraH WHTErpajjiam JOUMHHCUHU

TEPMOJMHAMUKAHUHT MKKWTAa KOHYHHM acocuia aHukiaad Oynmaiiau. 1y ca®abmu
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TEPMOJMHAMHMKA KOHYHJApura KylIIMM4Ya 4YerapaBuid IIapT KyWHII 3apypusiTU
naiiio Oynran. TepMoauHaMHMK TEHIJIaMaJapHU MHTErpajjianl JIOMMUHCUHU
xucobOmam uynuau HepHCT Y3MHMHT IOKOpHAA aTUITaH MCCUKJIMK TeopeMacuia
TaKIu( KUJIraH.

MyBo03aHaT KOHCTaHTAJIApMHU OEBOCHTA AaHUKJIALNl YYyH MYBO3aHATAaru
apajaiiMajapHy aHadu3 KWIHII Kepak, Oy 3ca jKyJa KaTTa MeXHAT Tanald Kuiaau.
KanopumeTpuk TaJAKUKOTIAPHUHT HaTWxanapujaH ¢oigananud MyBo3aHaT
HIapOUTIAPUHU Ha3apuil XucoOJanl aH4a OCOHPOKIUD.

PeaKI_[I/IHHHHF I/I306apI/IK TEeHIJIaMacura OMHOaH

dinK dInK
T $:2 i T :_F?sz (1. 49)
(11. 45) Hu wHTErpaAIIaCaK:
Q,
InK, =—| AT +C (11. 46)

Oy epna C-unrterpautami poumuiicn; AH=-Qp. Arap C wmabaym Oynranna
UCCUKJIUK  3(Q(EKTUHUHT  TeMmiepaTypara  OOFJIMKIMIMAAH  MYyBO3aHaT

KOHCTAHTACMHU aHUKJIAIl MyMKHUH Oynap 314. Yoy mapT KUMEBUI peakUsIHUHT

MyBo3aHatr Imapruaup: G=min, W =-AG=0 éku Z—$ =0, aﬁA—TG =0. Makcuman

doimamn um W =0 Oynran temmeparypa W = f(T) OOFIMKIMKIAH TOIMJIATH.

Makcuman doiiganu uiHU UCCUKIUK ddextmapu opkanu ['n66c-I'enpmromnsil
TEHTJIaMacH €pJaMua TOMUII MyMKHH:

~ dw- ) OAG
W —Q_TF Exkun AG = AH +(8—T)p (11. 47)

Oy epma W =-AG -KaliTap HIapoWTIapia YTKA3WJITaH KUMEBHUN PEaKIUSHHHT
MakcuMaln Goraany umm, Q pean sxapa8HHUHT UCCHKIUK dddext (Qp=-AH).
W = f(T) uu Tormmmn yuyH (I1. 47) uu uarerpamnaiimus. byaunr yayn (11.47)

HU OOIIKAaya KYPUHUILTA KEATUPUO OaMU3:

_QzTgﬂT‘_W\ (11. 48)

Ba (1. 48) i—z ra KynauTupamus:
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_WdAT+ToW _ QdT

T2 =-1z (11. 49)
AMMO
_WdAT+ToWw W . QdT
=) = (11. 50)
[IIyHuHT yayH
W Q
T_:_j 54T +B (11.51)
€K1
W‘=—TIT%dT+BT (11. 52)

KOxopuna tascupnaranumusnek, (1. 52) tenrnamanuar BT xaauau tomui
YUyH KylIuM4a 4erapaBuil mapTaaH Qoiinananum  kepak. TaxpuOaBuii
HaTWXKANapJaH peaklus HCCUKIHMK S(PPEKTUHUHT TemIeparypara OOFIMKINK
rpadurnau Q=Ff(T) Ty3um mymkuH. Makcuman (oiiiany uiHA Taxpubaaa Tomuo,
YEKCHU3 ATpuiaplaH TYFPUCHUHU TaHiIad OJIUII MyMKHUH. JIEKMH Ky peakuusuiap
TEPMOJIMHAMHUK KalTap sMac, NIyHUHT Y9yH MakcumMal (Houganu UIlHA TaXpuodana
aHUKJal OJIMaiiMu3.

KoHneHcanusinanrad, sSbHM HJ€al KpUCTAUIApJaH TY3WIraH Ba y3apo
SpUTMaap XOCUJ KUJIMAaWJIWraH CUCTEMallap y4yH, BEepTIOHMHI MakcHMal HII
npunnuny (axat T=0 na smac, 6anku yHAaH IOKOPUPOK TeMIepaTypaiapia XaMm
V3unu okjamura Hepacr 2btubop Oepau. bynum  ['mnb0c-I'enbmronbin
TEHIJaMajaapuaaH TylryHTupca Oymamu. beprino mnpunimmu Q=W 6Yyiranma

anoyiaTii  dKawimrun  KypuHuO typuntd. [uo6oc—Tempmromen (1. 47)

TEeHIJIaMaliapuaad Oy mapt 2 Xoijga Oakapuiaiu: ddﬂTZO na Ba T=0 ma. Ky

M(aGcomtor Honra sxun), Q Ba W' HMHT KHiiMaTnapH Aespiyd TeHraup. beprio

npuHiunura acociaann6, Hepuer abcomor Hoa skuuauma Q=f(T) sa W =f(T)

srpuiapu Oupiamumd KeTaau JAeraH TaXMUHHUA KU (rokopuaa kenrupuiras (1.

41) Tenrnamanaru ['n66c sHEeprusicu ypHura Makcumai (Honganu UitHu KYHIuK):
w* dQ

. d .
lim =lim
T-0 dT T-0dT

(1. 53)
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(11. 53) Tenriama (hakaT KOHIEHCAIMSIIAHTAH CUCTeMaliapra afojaTin 0yauo,
(11. 52) Tenrnamamary MHTErpajUIall JOUMHHCHHNA XHCOOJIAIIra UMKOHUAT Oepaiu.

(11. 47) Terrnamanan

awr_Ww=Q (I1. 54)

T=0 na (Il. 54) Tenrnama HoaHuKIUKKa 016 Kemamau, uynkun W =Q. Bynaa

Iimdd—v_l\{:% o0ynmub konamu. YmlOy HOaHUKJIMKHU JlomuTans Koujgacura OMHOAH

ouniI MYMKHUH:

. dWT o dQ
dw, MGG awe L dQ
lim( )= =lim(—)-lim(—=
750 dT . dT 750 dT 7 7150 dT 7
lim(—)
-0 dT
(11. 53) Tenrnamanu xucoOra oycak
@) i @2,
Hmg7) =1mC ) =0 (11. 55)

Mlynmait kw6, Q=f(T) Ba W =f(T) srpumapura yTkaswiran ypuHMagap
a0CONMIOT HONb SKWHUAA YMyMHH Ba TeMIlepaTypa YKura mnapamien Oopaiu.
bynnan (1. 52) renrnamagaru B H1 OCOH TOMUIIT MYMKUH:

Kupxro¢ tenrnamacuaan

Q=Q, - [ACdT (11. 56)

(11. 52) renrnamara (1. 56) naru Q HUHT KUMMAaTHHU KysiMu3, OyHUHT yuyH (11, 52)

HU KyHuJaru KypuHuuaa €3uo ogamus:

W Q
?:_.[T_ZdT+B (”-57)
— | ACdT
Vl:—j$dT+B (11. 58)
T T?

Jloumuii kuiiMaTra sra 0yaran Qo Hu mHTerpan octugan umkapcak (1. 58)

TEHIJIaMa KyWuJaru KypruHuIIra Kejaiu.

W' Q dT |
T:?"+J‘_I_—2£ACdT +B (11. 59)
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Ba T=Ty na unrerpayap octugaaru udoja HoJra ailaHuO KeTTaHIUTU YUYH:

Wo_ Q. (1. 60)
TO TO

['u606¢c—I enpMroJbIl TEHTJIAMACHHH YTHOOpTa OJICaK:

W Qs iy

T—0

dw"
B (G;0=0 (I1. 61)

0
Mysgait kw6, ['mOOc-I'enbMroypll  TEHTJIAMACHHWHT — WHTETpaJUIall
KOHCTaHTacu B (uaean xkpucrtainm Mojjandap Y4yyH) Hoira TeHr. Jlemak,

KOHACHCAMAJIIAHI'aH CUTCMAJIap YUYH
. dT |
wzQO+TjT—2£ACdT (11. 62)

Yumby TeHrnamajgaH KOHACHCALMSUIAaHTAH  CUCTEMalapjard  KUMEBUU
peaKIusJIapHUHT MakcuMall (poH1aiy UIMMHUA TOMUII MyMKHH, AeMaK, MyBO3aHaT
IapTJIApUHY Ba KOHCTAHTAJIAPUHM XaM aHUKJaca Oyiaau.

12.MyB03aHAT KOHCTAHTACHHH XHCO0JIall yCy/JIapu

Bant-T'opdHuHr  KkMMEBHMII  peakUMSHUHT  HM300apUK  TEHIJIAMACH

[6InKpj _ AH
oT ), RT?

y3rapmMac ymymuii OocMMzia MyBO3aHAT KOHCTAHTACHHHHT

TemIepaTypara OOFIMKIMIUHY KypcaTaau. YOy TeHriama K, =¢¢'f" (éxu AG=-

RTINK, ) tenrnamaman kenu® 4YMKKAaH OYIWIIMra KapaMaciaH KUMEBHUN
TEPMOJIUHAMHUKAHWHT aCOCHH TEHTJIaMaJIapy KaTOpHUTa KUPUTHUIITaH.

MyBo03aHaT KOHCTAHTACMHUHT TeMIeparypara OOFIMKIUTUA KYI XoJuiapaa
Kyna Kywid wudonanaHaau. byHpail pgamwimap KUMEBHUNM TabCUpIALIyBiIap
TabCUpIAMAETraH MOJIAJIADHUHT TaOMaTUTraruHa OOFJIMK, JeTaH aBBaJTH
TylHIyHYaJIapHU TyOmaH y3rapTupu® robopau, Oy 3ca KUMEBUN TEpMOJAMHAMHUKA
IOTYKJIAPUHUHT sSKKON udomacu Oynau. TepMoIWHAMHKAHUHT TEHTJIaMaiapu
MOJJIAJIADHUHT ~ MabliyM peakuusuiapra KUPHUIIWII —KOOWJUSATH  YJIapHUHT
TabuaTuAaH TalIKapy >kapaéHiIapHu 0O OOpHI IIapouTIapura (Temmneparypa Ba
0ocuM) OOFIUKIUTHHU MUKJIOPHUH XuxataaH udoaanaiau. Arap peakiusHi 0auo

OopuIl TIApOWTIApU KypcaTuiaMaraH Oyica, MOJIAaHUHT KUMEBHI Xoccalapu
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Owran OoOFMMK OYyaraH KUMEBHM peakIuara KUPUIL KOOWJIHMATH XaKuJaru
TylIyHYanap Xe4 KaHJaid mabHora sra oynmacaan koiaau. Kumé yuyH kyna Xxam
MyXHUM Oyiran OyHAaill Xyjaoca TEpMOAMHAMUKAHHM HAa3apuil KUMEHHMHI 3apypHil
TapKUOMI KUCMUTA allIaHTUPIN.

TepMoauHaMUK MabIyMOTIap acoCHJa MYBO3aHAT KOHCTAHTACUHU OHp
Heua ycyapaa xucobmam MymkuH. Arap T temmeparypa Ba AG® karramuru
MabiyMm Oyica, xucobmam yuyn AG°r=-RTInK, Tenrnamanunr ¥3u xkudosaup.
AmMoO OyHJall MabayMOTIIap alpuM TeMIieparypaiap y4yH OYIMaciaiurd MyMKHH.
bynnaii xomnapaa Bant-I'opdHUHr u300apuK TEHrJaMacMHUA WHTErpajulall
nynuaan 6opunanu. K, kaTranuruHusar Oupop temrnepaTrypasard KuiMaTH MabiIyM
O0ynu0, yHUHT OomIka OWp TemrepaTypajard KUMMaTUHU aHUKJIAIl Kepak OynraH
xoiutapaa Baxt-I'odd Ttenrnmamacuuu wuHTerpamiam 3apyp Oymaau. bynnai
Xucobnap y4yH OHpop TeMmIeparypaja pEaKkIUsSHUHI HCCUKIMK 3(P(EKTHUHH,
pEareHTJapHUHI UCCHUKJIMK CUFMMIIADUHU Ba YyJIAPHUHT  TeMIeparypara
OOFNMKIUTUHUA Ounuil kepak. byHmait xucoO-kuToOnap Kyaa XaMm y3yH Ba KyI
BakTHU Tanad kuiaau. Ynap Temkun M.U. Ba lIBapiman JI.A. 1ap TOMOHUJAH
Takaud KWIMHTaH Maxcyc EpaaMyu KaJBaJlapHU Kyjam Tydalad aHda
CONJAIAIITUPWININN MYMKHUH. by skanBamnap AH®gs Ba AS%595 KaTTAIMKJIAp Ba
WCCUKJIUK CUFUMJIADUHUHT TeMIlepaTypara OOFIHMKINTU MabiiyM Oyiica peakiius
APKUH SHEPTUACUHUHT Y3rapHUIIMHUA XUCcOOIall UMKOHUATUHU Oepanu. Bant-I'odd
TEHIJIAMAaCUHU HWHTErpajiall aMaliuil HyKTau-Ha3aplaH Kynalaup. ABBan Oy
yCyJdgaH >KyAa KeHr ¢oipanaHuiarad. AMMO OXHUPIH BakTAa MyBO3aHAT
KOHCTaHTaJapUHUHI AHUK XWUCOOJIapuHU Oollka iyn OwinaH onubd OOpUIITHU
aB3aJIPOK KYpPHILAIHN.

PeareHTnapHUHT WCCHKIMK CHFUMJIAPUHU udojanaiiiuran Mypakkao
MOJIMHOMJIAp YpHHUra TEPMOJMHAMUK (PYHKUUSIAPHUHT CTaHIAPT *KaJBajulapuiaH
KeHr (Qoiinananuinaau. by Xoiapaa MyBo3aHAT KOHCTaHTaJapWHHM XHCOOamiaa
oomutanrny AG°r=-RTInK, renrnamanunr y3u xudosanp. XucodmapHu YTKa3UII
yayH 3apyp O0yiaran ['u66cHunT cTangapt suepruscu Gor= Hr-TS% cranpapt HOr

éku S%r mapra mucbGaraH Temmeparypara KywIMpoK OOFIMK. By 5ca opaimk
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TeMreparypajgap Yy4YyH XHUCOOJapHM YTKa3WIla HOKYJAWIUKIAp KeITHUpUO
yukapanu. [y cababmu Xo3upru BakTIa MabiyMOTHOMAJapaaru >kaJBajuiapja

['u60c¢ »Heprusicu Ypuura kentupwirad [ mo0c¢ sHeprusicu

0 0
oS00 (I1. 69)
€K1
‘__G$—H§98
-l (11. 70)

HUHT (Temneparypanapuuar 0 man 298 K raua opanuruparn TaxpubaBuit
MabIyMOTiap OyIMaranaa) KuiimaTiapu Oepuiiaiu.

13. ®da3aBuii MyBO3aHAT.
9.1. Faza, komponent va sistemaning erkinlik darajasi.

9.2. Fazalar qoidasi.

9.3. Bir komponentli sistemalar.

9.4. Klazius — Klapeyron tenglamasi.

9.5. Ikki komponetli sistemaning holat diagrammasi.
Tayanch iboralar va tushunchalar

Faza, tarkibiy gismlar, komponentlar, komponentlar soni, erkinlik darajasi,
fazalar goidasi, monovariantli sistema, bivariantli sistema, trivariantli sistema,
invariantli sistema.

Adabiyotlar: 1, 3, 4, 5.
9.1. FAZA, KOMPONENT VA SISTEMANING
ERKINLIK DARAJASI

Ko’p fazali geterogen sistemalardagi muvozanatlarni xarakterlash uchun V.
Gibbs 1873 — 78 vyillarda termodinamikaning 1 va Il gonunlariga asoslanib,
fazalar qoidasini taklif gildi. Fazalar goidasini bir necha faza va bir gancha
komponentlardan  tuzilgan  murakkab  sistemalardagi  muvozanatlarni
sistemalashtiruvchi tamoil deb garash lozim.

Sistemaning boshga gqismlaridan chegara sirtlar bilan ajraladigan va
termodinamikaviy x-ossalari bilan farg giladigan gismi faza deb ataladi;
boshgacha aytganda, faza geterogen sistemaning bir moddadan ikki yoki bir
necha moddalar aralashmasidan iborat gomogen qismidir. Masalan, gazlar
aralashmasi bitta fazani tashkil giladi, chunki bir gaz ikkinchi gazda cheksiz
erigani uchun gazlar bir — biridan chegara sirtlar bilan ajralmaydi. Toza suyuqglik
va chin eritmalar ham faqat bitta fazani tashkil qgiladi. To’yingan eritmaning o’zi
ham birgina fazadan iborat, lekin uning ustidagi to’yingan bug’ ham nazarga
olinsa, eritma va uning ustidagi bug’, albatta, ikki fazadir. Agar eritma tagidagi
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qattiq tuz ham bo’lsa, bu sistema uch fazali bo’ladi. Toza qattiq jism qanchalik
maydalangan bo’lishiga qaramay, baribir bir faza deb hisoblanadi, chunki ana shu
gattiq jism kristallari bir — biridan ajralgan bo’lsa ham, termodinamikaviy
xossalari jihatidan bir — biridan farg gilmaydi.

Komponentlar soni degan tushuncha bilan tanishishdan oldin, sistemaning
tarkibiy gismlari nima ekanligini yaxshi bilib olish lozim.

Har bir sistema bir yoki bir necha moddadan iborat bo’lib, bu moddalar
sistemaning tarkibiy gismlari deb ataladi. Sistemaning tarkibiy gismlari kimyoviy
jihatdan bir jinsli moddalar bo’lib, uzoq vaqt davomida alohida tura oladi.
Masalan, kaltsiy xlorid eritmasidagi Ca?* va CI- ionlarini sistemaning tarkibiy
qismlari deb bo’lmaydi, chunki ular sistemadan ajralgan holda mavjud
bo’Imaydi; lekin ular kaltsiy xlorid holida mavjud bo’ladi. Shuning uchun kaltsiy
xlorid va suvni sistemaning tarkibiy gismlari deyish mumkin.

Sistemaning mustaqil tarkibiy qismlari komponentlar deb ataladi.
Komponentlar oddiy yoki murakkab moddalar bo’lishi mumkin. Masalan,
tuzning suvdagi eritmasini tayyorlash uchun ikkita tarkibiy gism (suv va tuz)
bo’lishi kerak. Bu holda ikki komponentli sistema hosil bo’ladi.

Sistemadagi har gaysi fazaning kimyoviy tarkibini xarakterlash uchun yetarli
bo’lgan modda xillarining eng kichik soni sistemaning mustaqil tarkibiy qismlari
yoki komponentlari soni deb ataladi.

Kimyoviy sistemadagi komponentlar sonini topish uchun sistemadagi
tarkibiy gismlar sonidan shu sharoitda borayotgan kimyoviy reaksiyalar sonini
ayirib tashlash kerak. Bu qoida shuni ko’rsatadiki, kimyoviy reaksiya borayotgan
muvozanat sistemalarda komponentlarning soni hamma vaqt sistemadagi tarkibiy
qismlarning umumiy sonidan kam bo’ladi; kimyoviy jarayonlar bormayotgan
fizikaviy sistemalarda esa komponentlar soni hamma vaqt sistemaning tarkibiy
qismlari soniga teng bo’ladi. Masalan, gand va suvdan iborat sistemadagi ikkita
tarkibity qism (suv va qand) ikkita komponentdir. Ma‘lum bir sistemaning
termodinamikaviy holatini to’la xarakterlash yetarli bo’lgan mustaqil
o’zgaruvchilar soni sistemaning erkinlik darajasi deyiladi. Boshqacha aytganda,
fazalar soniga halal bermay turib, ma‘lum chegarada ixtiyoriy o’zgartirish
mumkin bo’lgan parametrlar soni sistemaning erkinlik darajasi sonidir. Masalan,
sistemani bosim, harorat va komponentlar konsentratsiyalari orgali xarakterlash
mumkin. Shular ichida mustaqil 0’zgara oladigan kattaliklar sistemaning erkinlik
darajasini tashkil qiladi; ularni ixtiyoriy ravishda ma‘lum chegarada o’zgartira
olamiz; masalan, kimyoviy jihatdan bir jinsli ideal gaz harorat, hajm va bosim
kabi termodinamikaviy o’zgaruvchilarga ega. Lekin bulardan har ikkisini
mustaqil o’zgaruvchi deb garash mumkin, chunki uchinchisi PV = RT
tenglamadan aniglanadi. Demak, ideal gazning erkinlik darajasi ikkiga teng;
bosim va haroratni yoki hajm va haroratni yoxud bosim va hajmni ixtiyoriy
ravishda o’zgartirish mumkin.

9.2. FAZALAR QOIDASI
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Fazalar qoidasi komponent, faza, erkinlik darajasi kabi tushunchalar
orasidagi munosabatni ko’rsatadi. Fazalar qoidasini fagat muvozanatda turgan
sistemalarga tatbiq etish mumkin.

Fazalar qoidasi tubandagicha ta‘riflanadi: K komponentdan iborat
sistemadagi fazalar soni (®) bilan sistemaning erkinlik darajasi (F) yig’indisi
sistemaning komponentlar soni —K plyus 2 ga teng, ya‘ni

O+bH=K+2

Bu yerda: ‘B — sistemaning erkinlik darajasi. Bu tenglamadagi 2 — bosim va
haroratni ko’rsatadi. Bundan:

Bb=K-D+2
Demak, murakkab sistemada erkinlik darajasini topish uchun komponent
sonidan faza sonini ayirib, qoldigga 2ni qo’shish kerak. Bosim kam ta‘sir

ctadigan kodensatlangan, ya‘ni qattiq va suyuq fazadan iborat sistema uchun faza
goidasi

DP=K-®+1
SHaklida ifodalanadi.

Erkinlik darajasi 1 ga teng bo’lgan sistema monovariantli sistema deyiladi;
erkinlik darajasi 2 ga teng bo’lsa bivariantli, boshgacha aytganda, divariantli
sistema deb, erkinlik darajasi 3 ga teng bo’lsa, trivariantli sistema va nolga teng
bo’lsa, invariantli (nonvariantli) sistema deb ataladi.

Muvozanatdagi sistemalar, bundan tashgari, komponentlar soniga garab ham
sinflarga bo’linadi, masalan, bir komponentli, ikki komponentli va hokazo
komponentli sistemalar bo’ldi.

9.3. BIR KOMPONENTLI SISTEMALAR

Suv, muz va bug’dan iborat muvozanat sistemada faqat bitta komponent —
suv bor. Bu sistema uch fazalidir: muz, suv, bug’. Lekin fazalarning soni bosim
va haroratga bog’liq. Masalan, haroratni oshirish bilan muzning hammasini suvga
aylantirib yuborish mumkin bo’lganidek, bosimni oshirib, bug’ni ham suvga
aylantira olamiz.

Bir komponentli sistemalar uchun fazalar goidasi tubandagicha yoziladi:
b=1-d+2yoki®d+bH=3

Agar fazalar soni 3 ga teng bo’lsa b =0

Agar fazalar soni 2 ga teng bo’lsa b =1

Agar fazalar soni 1 ga teng bo’lsa B = 2 bo’ladi.

Demak, bir komponentli sistemalarda erkinlik darajasi ikkidan ortiq bo’la
olmaydi, fazalar soni esa uchdan ortiq bo’lmaydi. Shuning uchun bir
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komponentli sistemalarni tasvirlashda abtsissa va ordinata o’qlaridan foydalanish
mumkin. Muvozanatdagi sistemalarni grafik usulda tasvirlab, sistemaning holat
diagrammasi hosil gilinadi. Grafik tuzish uchun, avvalo, sistemaning xossalari
yaxshi tekshiriladi va tekshirish natijalari asos qilib olinadi. Masalan, suv ustida
o’tkazilgan tajribalardan tubandagi natijalar olingan.

1. Harorat ko’tarilishi bilan suv bug’ining bosimi ortadi va bu ortish suvning
kritik harorati 374°C ga yetguncha davom etadi.

2. Muz ham, garcha oz darajada bo’lsa — da, bug’lanib turadi va har qaysi
haroratda ma‘lum bug’ bosimiga ega bo’ladi.

3. Muzning suyuglanish harorati bosim ortgan sari (2000 atm gacha)
pasayadi. Bosim 132 atmosfera ortganda, muzning suyuglanish harorati taxminan
1° ga pasayadi. Masalan, 15 atmosfera bosimda muz — 5° da suyuglanadi. Bosim
2000 atmosferadan oshgach, suvning muzlash harorati orta boshlaydi. Masalan
20760 atmosfera bosimda +76° da suyuglanadigan muz borligi ma‘lum bo’ldi.
Lekin bu muz o’z strukturasi bilan oddiy muzdan (ya‘ni 1 muzdan) farq qiladi va
VI muz deb ataladi. Olingan bu natijalarga asoslanib grafik tuzish mumkin.

Abstsissalar o’qiga harorat, ordinatalar o’qiga suv bug’ining bosimi quyilib,
9.1 — rasmda ko’rsatilgan diagramma hosil gilinadi.

76l A

Bozlm, mm hizobida

=
-

L 1
0,007 9 100
Harorat, C hlzohida

9.1. — rasm. Suv holatlarining diagrammasi.

Bu diagrammada OA chizig’i suv bug’i bosimining haroratga qarab
o’zgarishini ko’rsatadi. OA chizig’iga to’g’ri keladigan harorat va bosimda ikki
faza: suv hamda bug’ muvozanatda bo’ladi. Bu chizigdan yuqoridagi bosim va
haroratlarda suv suyuq holatda bo’ladi. OA chizig’idan past nuqtalarga to’g’ri
keladigan bosim va haroratda suv faqat bug’ holatida muvjud bo’ladi. Bundan
kurinib turadiki, bosim OA chizig’idan pastroq kamaytirilsa, hamma suv bug’ga
aylanib ketadi; agar bosim OA chizig’idan balandroq ko’tarilsa, bug’ning
hammasi suvga aylanadi.

OB chizig’i muz bug’i bosimining haroratga garab o’zgarishini ko’rsatadi.
OB ni chizish uchun turli haroratlarda muz bug’ining bosimini ko’rsatadigan
ma‘lumotlardan foydalaniladi.
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OB chizig’ining ustidagi nuqtalarga to’g’r1 keladigan bosim va haroratlarda
muz, bu chizigning tagidagi nuqtalarga to’g’ri keladigan bosim va haroratlarda
esa bug’ bo’ladi.

OC chizig’i bosim o’zgarishi bilan muzning erish harorati o’zgarishini
ko’rsatadi. Bu chizigda bosim BOA chizig’idagi bosimlarga qaraganda ortiq
bo’lgani uchun unga to’g’ri keladigan sharoitda bug’ bo’lishi mumkin emas.

Punktir bilan chizilgan OJf chizig’i OA chizig’ining davomi bo’lib, o’ta
sovitilgan suv bug’ining bosimini ko’rsatadi.

9.4. KLAZIUS — KLAPEYRON TENGLAMASI

Yugorida suv misolida bir komponentli sistemada fazalar bir — biriga

aylanishi mumkinligi bilan tanishdik. Masalan, suv bug’lanadi, muz suyuqlanadi

va hokazo. Fazalarning bir — biriga bu kabi aylanishda harorat bilan bosim
orasidagi bog’lanish Klauzius — Klapeyron tenglamasi bilan ifodalanadi:

dpP

- ﬁ (9.1)

bu yerda: Q — bir fazaning ikkinchi fazaga aylanish issigligi;
V; — yuqoriroq haroratda bargaror bo’lgan fazaning hajmi;
V1 — pastroq haroratda barqaror bo’lgan fazaning hajmi;
T — bu ikki fazaning muvozanat harorati.

Agar V,; — V1 va Q ma‘lum bo’lsa, harorat bir 0z 0’zgarganda bosim qaysi
tomonga o’zgarishini bilish mumkin.

Masalan, suv bug’ga aylanganda Klazius — Klapeyron tenglamasi
quyidagicha yoziladi:

dpP A

— = 9.2.

dT T(v,-V,) (9:2)

bu yerda: A — suvning bug’ga aylanish issiqligi,
T — suvning bug’ga aylanish harorati,
V3 — bug’ning hajmi, V1 — suvning hajmi.

Klazius — Klapeyron tenglamasidan foydalanishda suyuglikning hajmi
bug’ning hajmiga qaraganda g’oyat kichik ekanligi nazarda tutsak, yuqoridagi
tenglama quyidagi shaklni oladi:

P 2

e 9.3)

Kritik haroratdan bug’ uchun PV, = RT formulani tatbiq etib, undan V; ni

topiladi: v, = % endi Klauzius — Klapeyron tenglamasi quyidagicha yoziladi:
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dP AP

— = 9.4.
dT RT? (94.)
lekin 9 _ dinp bo’lgani uchun dinP __4 ~ bo’ladi. Bu tenglama T
P dT RT
o’zgarishi bilan A 0’zgarmaydi deb faraz qilib integrallangandan keyin:
A1
InP=-=-—+C 9.5.
" PP’ (95)

formula hosil bo’ladi. Natural logarifmdan o’nlik logarifmga o’tilsa,

A . . .
IgP =- C kelib chigadi. 6.
g a576T +C Kkelib chigad (9.6.)

Bu tenglamani chigarishda bug’ ideal gaz qonunlariga bo’ysunadi deb faraz
qilingan; aslida bug’ bu qonunlarga to’la bo’yso’nmaydi. Shuning uchun ham
Klauzius — Klapeyron tenglamasi taqribiydir.

9.5. IKKI KOMPONENTLI SISTEMANING HOLAT
DIAGRAMMASI

Turli — tuman gotishmalarning sovish chiziglaridan foydalanib, sistemaning
holat diagrammasi tuziladi (9.2. — rasm). Buning uchun abstsissalar 0’qiga
sistemaning og’irlik yoki molekulyar foizlar bilan ifodalangan tarkibi, ordinatalar
0’qiga qotish harorati qo’yiladi. Diagrammaning eng chetki ordinata chiziglarini
toza metallar, masalan, vismut va kadmiy egallaydi. Abstsissalar 0’qinin
hammasi 100 bo’lakka bo’linadi. Masalan, uning qoq o’rtasi 50% vismut va 50%
kadmiyga to’g’r1 keladi.

Sovish diagrammasidan olingan ma‘lumotlar bu diagrammaga ko’chiriladi.
Buning uchun abstsissalar o’qiga qotishma tarkibini, ordinatalar o’qiga esa
sovish diagrammasida chiziq singan haroratlarni qo’yib, bir necha nuqta hosil
qilinadi. So’ngra bu nugqtalar bir — biri bilan tutashtiriladi. Shunday qilib, ikki
komponentli sistemaning suyuqlanish diagrammasi hosil bo’ladi. 9.2 — rasmdagi
diagramma ham shu tariga hosil gilingan. Diagrammada minimumda turadigan 0
nuqta evtektikani ifodalaydi. Diagrammani yuqori gismdagi AOB chizig’i ustida
yotuvchi soha (1) har xil tarkibli suyuq qotishmalarga to’g’ri keladi. CJI
chizig’idan pastdagi soha vismut va kadmiyning qattiq qotishmalariga to’g’ri
keladi, chunki 146° dan past haroratda har ganday gotishma ham qotib goladi.
BO/J] ichida yotuvchi soha (Il) gattiq kadmiy bilan suyuq qotishmaga to’g’ri
keladi. AOC ichida yotuvchi soha (I11) suyuq gotishma bilan gattig vismutning
birgalikda mavjud bo’lishiga to’g’ri keladi. AO va BO chiziglari likvidus
chiziglari deyiladi (likvidus so’zi lotincha bo’lib, suyuq demakdir). CJI chizig’i
solidus chizig’i deb ataladi (solidus so’zi lotincha bo’lib, qattiq demakdir).
Chunki undan pastda qattiq faza turadi. 1V soha qattiq evtektika va kadmiy
kristallariga, V soha qattiq evtektika va vismut kristallariga to’g’ri keladi.

Endi bu diagrammani fazalar qoidasi nuqtai nazaridan ko’rib chigamiz.
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9.2 — rasm. Bitta evtektik nuqtaga ega bo’lgan ikki
komponentli sistema diagrammasi

AO va BO likvidus chiziglaridan yuqorida faqat bir faza (suyuqlik) bo’ladi;
komponentlar soni 2 ga teng, fazalar goidasi bu soha uchun quyidagicha yoziladi:

B=K-d+1, b=2-1+1;bundan =2

Demak, sistemani erkinlik darajasi 2 ga teng, ya‘ni AO va BO chiziglaridan
yuqorida yotuvchi sohada haroratni ham, tarkibni ham ixtiyoriy o’zgartirish
mumkin, bu vaqtda fazalar soni o’zgarmay qoladi. Sistema ikki variantlidir.

AO va BO chiziqglari bo’ylab vismut va kadmiy kristallari ajralib chigadi; bu
yerda fazalar soni 2 ga teng. Erkinlik darajasi topiladi:

b=K-®+1; b=2+1-2=1

AO va BO chiziglari bo’ylab sistema monovariantlidir, ya‘ni ma‘lum
haroratga ma‘lum tarkibli suyuq qotishma to’g’r1 keladi.

NAZORAT SAVOLLARI
. Fazalar goidasini kim, gachon va nimalarga asoslanib taklif gilgan edi?
. Faza nima? Unga misollar keltiring.
. Tarkibiy gismlar deb nimaga aytiladi?
. Komponentlar deb nimaga aytiladi? Unga misollar keltiring.
. Komponentlar soni deb nimaga aytiladi?
. Sistemaning erkinlik darjasi to’g’risida ma‘lumot bering?
. Qanday sistemalarga mono-, di—, tri— va invariantli sistemalar deyiladi?
. Bir komponentli sistemalarga misollar keltiring.

O© 00 N O O & W N -

. Suv holatlarining dagrammasini tushuntiring.
10. Klauzius — Klapeyron tenglamasi qanday bo’ladi?
11. Ikki komponentli sistemaning holat diagrammasini tushuntiring.
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12. Likvidus va solidus chiziglari ganday bo’ladi?

14. bupuH4u Ba HKKMHYM TYp ¢da3aBuii yTumiap.

dazanapapo yerapanuHr Oynuinu oup dazagaH UKKUHYKCHTA YTUIAA Oapya
HKCTEHCUB MapaMmeTpiap KUHMaTIapUHMUHI cakpamura cabad Oymagu. Onrtuk
XOCCaJapHUHT y3rapuiid OupuHYM HaBOaTAa (azanap 3UWIMTHHHUHT Y3TapUIlId

ownan 6ormukaup. by, dazamap derapacuuu KypuHUO TypaauraH Kuiaad. bynmai

6upuHuH Typ dasasuii yrummapaa AGy, 5 =0; ASy. y#0; AV, 5#0; A X iy 5#0.

V3 maBGartmma (a3aBuii YTMII MCCHKINTMHUHT HONJAH (hapK KWMLK
(Qp5.=TASyy.) xap Oup KoHIeHCUpIaHTaH ¢a3zanap yuyH (dp/dT)yy. XocHIacHHUHT
cakpab y3rapummura oau0 kenaau. by 3ca CyIOKJIMKHH yTa COBUTHULI UMKOHHUSITHHH
Ba METacTaOWJI XOJaTJard MOJJAJIapHU OJIMII HMKOHUATHHU Oepaau. bynnai
yTunuiap OupuHYM Typ dazaBuil YTuniapIup.

Kyn BakT OupuHud Typ (azaBuil yTUNUIAprMHA MyMKHH, Ae0 XucoOiaHap
3AU. AMMO, KEMMHYAJIMK 3KCTEHCUB KAaTTAIMKIAPHUHI KUKWMATIAPHU Y3JIyKCH3

paBuIa Y3rapyBud UKKUHYHU Typ (a3aBuil YTUILIAP XaM aHUKJIaH]H:

AGy5=0; ASy3=0; AV4y=0; A X iyy=0 (V.27)
Cucrema 1ryHra KapamacjaaH MabJiyM Oup aHuK (U3UMKaBUN XOJIaTJaH OollIKacura
Vyraau. CUCTEMaHUHT TY3WIHMIIWAATH Ba (U3UKABHM XOJATUIATH Y3rapuiuiap
IIYHYAJIMK KaTTaku, Typau ¢azanap xakuga cy3 roputca O0ynamu. UKkuHUYM Typ
dazaBuil yTunuiapra KyHuJarwiapHU MHUCOJ KWJUII MYMKHH: MOJIQHUHT VTa
YTKa3yBUaHIMK XOcCcacura sra OYnuO Konuiu; QeppaMarHUT XOCCaJapHUHT
V3rapuili; CYHK TEIMWHUHI yTa OKYBYaH XOJiaTra YTUIIW; KOTHUIIMaJIapAard
TapTUONaHum  >kapa€uimapu  (YTa  CTPYKTypaJlapHUHT  XOCHJ  OYJIHIIN);

CErHETORJICKTPUKIIApAaru YTuiuiap (Kpucramiapaa).
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Kynruna xomnapia MKKAHYY TyP Cp(M
bhazaBuii yTUILLIapaa VCCUKJIMK
CUFUMUHUHT TemIieparypara

oormukyuru (V.3 -pacm) rpek xaphu A

KYPUHHIIMHU oJyiagnd. VKKuHYM Typ

T

azaBu  vyrumra T HUHT aHu .
b y " K V.3-pacm. 2 —typ (azaBumii yTuin coxacuaa

KuitMaTH TYFpH Kenaan (V.3 -pacm). UCCHKJIMK CHFUMHHHHT TEMIIepaTypara
OOFJIMKJIUTH.

[ynnait kuaub, UKKUHYM Typ ¢da3aBHil YTHIIIA SHTPOMHS Ba XAKMHUHT

Y3IYKCU3 y3rapuilinga TEPMUK KeHraﬁHmazvi(Z_\T/] , WM30TEPMHUK CHUKHUJIMIII
p

ﬂ=_vl(2_\g K03(ppULIMeHTIapU, UCCUKIIUK CUFUMH  C, E[Z_:'] KaOu KaTTaJukiap
T p

cakpab y3rapaau: Aoy, y. % 0; ABg. 5. # 0; AC, # 0. lllyHucu xyna KM3UKKH, yIIOy
KATTAJIMKIIADHUHT XaMMacu OMpUHYM Typ (azaBuil yTUlIapja cakpad y3rapyBuu
KaTTaIMKIAPHUHT OMPUHYM TapTHOIN XOCUIIATAPUANDP.

['u60c sueprusicuman doiganancak, 6apua yrunuiap yayn AG=0. Ammo,

OupuHun TYyp yTunuiap yuyyH [uO0C HHEpPrusCMHUHT  OUPUHYM TapTUOIH

XOCHUJIaJlapu cakpald y3rapaau: Av - A[%J #0) AS = —A[Z—(TBJ #0
T p

WKxknHYM Typ yTUIUIAp YYYH

sy - 3o 2)- 1 22 (V.28)

Aﬁ:_vi[%f]io (V.29)
o () 3 -(3] (2] (9] i 2] o

ACp= T[?J .0 (V.30)

oG . (&S Co v oG . (3G ) o
YyHKUA || =5 | 2| =-2P oynagu. byama A | =0; A/ Z| =0 AG=0, IHHU CV3
y (GTJP ' (aij T oyl yHA [8pl. ' [aij ' ’ y

['u00C SHEPrusiCMHUHI MKKUHYM TapTHOIM XOCUJIAJIAPUHUHT CaKpalld XakKuja
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KeTsanTy, Oynna ['mo6c sueprusicu Ba yHuHr T Ba p Oyiinua OUpUHYM TapTUOIU
XOCHJIAJIapy y3rapmac OYJaJiu.

WNxxkuHun Typ ¢azaBuil yrunuapHuHr tabpudura 6uHoan AHgy= 0; ASey.
= 0. llynra kapamacnan OoXupru Muuiapa MKKHYU Typ YTULLIAP YYyH MCCUKIIMK

TylmryH4acu amabuérmapaa maigo Oymmu (V.3 -pacMaard MITPUXJIAHTaH COXA):

T
AHY = j ACp anonaidT » OY €PHA AC, yonar - TAKPUOABUN 3rpU OWIIAH IYHKTHUD YHU3HUFU
T

opacuaaru HCCUKJIMK CUTUMIIAPUHHUHT (1)apKI/I.

XyAnu WIyHAAl [WapTid paBHUIIJAa WKKAHYM Typ (a3aBudl YTUITHUHT

TZ
SHTPOIIUACHU XaM aHHUKJIaHAAN: ASﬂ =J-
Tl

AC
p,anoman dT .

T

@®azaBuil  yTUOUIAp ~ TEpPMOJMHAMUKAcuaa  (a3zajJapHUHT  MYBO3aHAT
maptiaapuan  udoganoun p(T) OOFNMaHUIIM HSrPUCMHU AHUKJIAHUINK Tajiad

kuavHagu. WkkHum Typ (asaBuil yTunuiap ydyH TaxpuOama AC,, Aa, Ap

KUMMAaTIIapHU aHMUKJIAll MyMKUH. YOy MabliyMOTNap (pazamapHUHT MaBXKYJIHK
coXaJlapuHu KaHaa kuiuO wudopamaiian? bup KOMIOHEHTIH cucTeMalapia
OupuHYM Typ YTunuiap ydyH OyHmait wmabiaymoTHu Kranepon—Kiaysuyc

TEeHrjJaMacu 0epaau

(B) B (V.31)

aT By AVy ;.

Yoy Tenrnama (V.10) Tenrmamanarn AHgy ypHUTAa TepMOAMHAMHKAHUHT 2 —
KoHyHHUTra MyBO(UK TASyy udomacuum Kyiui Ouad KeITupuO YMKapUiraH.
WkkuHun Typ yrunuiapjaa ymoy TeHrjamMa HOAHUKIIMKKa ailiaHanu. Yoy
HOAHWKJIWKHM JlomuTanb Kougacu Oyinda equrn MyMKHH.
bupunun O6ynu6 Oynpail xucobnu 1933 #mnma OpeHdect YTraszra.
Knanetipon —Kiaysuyc (V.31) TeHrmamacuaard cypaTt Ba MaxpakHH TeMIIepaTypa

oyiinua muddepeHnmamiacak, IpeHPECTHUHT OMPUHYM TEHIJIAMACUHH OJIaMU3:

(&) it (V.32)

dT ) TV Aa
ot ),
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Oy epra [g—ijp :%, azvi.[g_\T’Jp.

(V.31) renrmamanu 6ocum Oyiinda quddepeHipaiiacax:

(@J __
a7 )y

(ZUP _la (V.33)
{3
ap ),

YyHKH (%}T = —[Z—\T/Jp :

(V.32) Ba (V.33) TeHrmamamapHu KynautupuO, DpHOECTHHHT HKKUHYU

TEHTJIaMaCUHH OJIAMM3:
A, - T(g_f;] v A[%] (V.34)

.. T

Ymly TeHrnamanap KyWWIraH MacajJaHMHI €YUMUIUDP, YYHKH HMKKHUTa
(dazaHuHr MyBO3aHaT mapTiapuau udoaanaiiamn Ba p(T) srpununr auddepenuuan
TeHrJamMacu tonmiaand. Yoy xonna (V.32) Ba (V.32) tenrnamanap oup daszaman
MKKAHYACUTA YTAa€Tranaa y3rapa€TraH TEPMOJMHAMHUK Xoccalap €paaMuia

UKKUHYU TYp (;‘%j YTUIIHUHT KUMMaTd OelrwiaHagu: (ac,)=0; A(ﬂj;ﬁo;
..

op
A(ﬂj #0.
aT
15. UKKH KOMIIOHEHTJIM cCHCTeMAaJap.

['uOOcHUHT (a3anap KOMJACH TEHIJIAMACHMHM OMp KOMIIOHEHTJIM CcUcTeMaiapra
KYJuTacak

F=3-® (V.26)
TeHrIamManu onamm3, 4yHku (V.6) tenrmamama k=1 Oyaranm yuyn (V.26)
TeHrnama kenubd uukaau. Arap cucremaga 1 Tta ¢aza Oynca, F=2 6ynanu Ba
cucTeMaHnu udoaanan yayH 2 Ta MyCTaKWI MapaMeTpIapHu aHUKIaIl kKepak. Arap
cucremanga 2 Tta ¢aza Oyica (MacanaH, cyB OujaH OyF MyBO3aHAT XoJlaTAa), y
xonma T €ku p HM aHWKIAIl Kepak, YyHKH YOy Temmeparypa y4yH d¢akar
OupruHa MyBO3aHaT OOCHMH TYFpH Kenaau. Arap myBo3aHaTaa 3 Ta ¢aza Oyica,
F=0 Oynamu, spHUM | KOMIOHEHTIW cucTeMana 3 Ta (¢asza Temmeparypa Ba

O0ocuMHUHT (hakaT OupruHa MmyHocabaTuaa OUprajaukia MaBxya OVIUIIN MyMKHH.
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CyBHHMHI X0J1aT IHarpaMmmacu

(V.26) tenrmamara OwHOaH | KOMIIOHCHTIH CHCTEMaJa MYBO3aHAT
XonaTuaard (QasajdapHUHT COHM 3 TaJaH Kyn OVIMIIM MyMKUH 53Mac: Oup
KOMIIOHEHTJIM ~cucTteManapaa ¢aszaiap OuTTa MOJJAHUHT TYpJiu arperar
Xonatiapuaan wubOopar Oymaau. Arap Moaga Typau  MoAudUKanusaarud
KpUCTaJIapHU Oepa osica, IOKOpUIa alTraHuMU3/IEK, YIapHUHT Xap OUpH anoxuaa
daza xucoOmanaau. Xap Oup Momudukamms T Ba p JapHUHT MabIyM
uHTepBaNMAaruHa Oapkapopaup. (V.26) teHrmamara OmHoan Qakar 1, 2 Ba 3
¢dazanu cucreManapruia MaBxy OVJIUIIIA MyMKHH.

Cucrema XOJNATHHUHT Ba yHAArd ¢azaBuil MyBO3aHATIIAPHUHT TalIKU
HIapOUTIIApJaH €KW YHUHI TapKUOWAaH OOFJaHUIIUHU U(OJATOBYM OOFIAHUII
X0JIaT 1uarpammacu €ku (pazaBuii [uarpaMma JIeluiaam.

V.l-pacMpa Vypraya Oocumiiapard CyBHMHI XOJIaT JUarpaMMacu
kentupwirad (1 mlla raga). 3 Ta srpu xojaT AuarpaMMacuHu OyF, CYIOKJIHMK Ba
My3ra TYFpU KeIyBUM Mainonnapra Oymu0 typuntu. Orpuinap 2 Ta (asa
opacujaru MyBo3aHaTra >xaBo0O Oepamau. OC srpucH CyBHMHI TYHUHTaH OYF
OOCHMMHUHMHT TeMmIiepaTypara OOFIMKJIUTUHU TaBcU(aiau Ba OyFJIaHUII STPUCH
nevunanu; OB arpucH CyBHHHI My3Jalll TEMIIEPaTYpaCMHUHI TalllKu OocHMra
OOFNIMKJIUTHU KypcaTaaud Ba CYyIOKJIaHull »drpucu aevmnaau; OA  srpucu
cyOnumaTianuil rpucu aevunaaun. O HykTa OyF, My3 Ba CyBJIapHHUHT OUp BakTIa
¥3apo MyBo3aHaTAa OYIuI MapouTiapuHu udoaananiu.

1 —nykTana daszanap conu 6urra 6ynuo, p
OPKUHIIMK Japaxanapu coHm F=3-1=2
Oynmamu. ByHMHr MabHOCH  TIYKH,
MabJIyM derapaiapia azamsap COHU Ba

KYPUHUIIMHYU Y3rapTupMaciad TypHo,

MyCTakwi paBumga p Ba T Hu

T
y3rapTUpyIl MyMKHUH. 2 —HyKTajaa F=3-
V.1-pacm. Ypraya 6ocumiiapiaru CyBHUHT

2=1. by Temneparypa €ku OOCHMHH XOAT IHArPAMMACH.
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UXTUEPUN Y3rapupuill HMKOHUSATHHM Kypcaraau. byHIa WKKUHYMA Y3rapyByHd
OoupuHuura moc pasuia Knaneipon—Knay3nyc TeHriiamacura OMHOAaH Y3rapuiinm
kepak. OC srpucu Oyrianum xapaéun yuyH Knaneipon—Knaysmycaunar (V.13)
TeHrjaaMacu OusiaH udogananaam.

OB orpucu sca cywormanum xapaéau yayH (V.25) TeHrinama Owial
nudogaranau.

OA srpucu My3HHHI CyOJMMAT/IaHMII kapaéHuHKu ubonaiaian Ba (V.13)
TeHTJ1aMa Ousnad udoJaiaHuI MyMKHH.

O/l srpucu yTa COBUTHIITAaH CyBHUHT YCTUJAr¥ TYWMHTaH OyF GOCHUMUIMP.
bynnait xonat 0apkapop 3mac, YyHKH yTa COBUTWJITAH CYB JJOMMO KaTTapok OyF
Oocumura »osra, SIbHM KAaTTapoK KUMEBUM MOTEHIMAaNra odra (Xyaad M1y
TeMIepaTypajard Mysra HucOaTaH). YTa COBUTHITaH CyB Oy OWIaH MeTacTaOuI
MyBo3aHaTAa Oynamu. byHpailt cyBra Oup Hewa My3 KpUCTAUIapUHU KHUPUTCAK,
YHUHT TE3JIUK OWJIaH My3Jaliu coaup Oymnaau.

O nykraga 3 ta Qaza myBozanatnga Oymanu Ba F=3-3=0, spHU cuctema
uHBapuanTaup: p=6,1 rlla Ba T=273,1576 K (0,0076 °C). Atmocdepa Gocumuna
(1013 rlla) my3 yunamum HyKTara HUCOAaTaH MAacTPOK TeMIieparypana 3puiiau. by
OB Yu3UFUHUHT Yanra OFTaHJIMTY Ba MY3HUHT COJIMINTHPMA MAaccacu CYBHUKHJIAH
knunkora Ownan tymyHtupwiaad. [yaunr yayn (V.25) tenrnamara MyBo(hUK
1013 rlla nma my3HuUHr cyrookianuin Temieparypacu 6,1 rlla garm ywiamum
HyKTaaarujaan nactaup. bynaa cucrtema 2 ¢daszanu (cyB Ba Mmy3), uyHku 6,1 rlla
JIaH I0KOpUPOK 6ocuma OyrcuMoH (pa3a MaBxyz Oyiia onMaiian.

Arap cucrtemara ydjiaM4u HYKTaJa UCCUKJIUK Oepcak, y My3HU DPUTHUIITA
capbnaHaad, aMMO TeMmIiepatypa Xam, OyF OocuMu xaM cuctemazna 3 Ta ¢asa
MaBXyJUIMruaa y3rapmaiau, uyHku F=0. bapua My3 cyroknaHrasaa cyiok Ba OyF
dazanapu MyBo3aHaTAa KOJIaau, cucTeMa MOHOBapuaHT/IM F=1 6ynmub xomaau Ba
VCUTHUIIHYU JaBOM 3Tcak, kapaéH OC OyfiaHuI 3rpucu Oyiinya ketaau. YujaaMuu
HYKTa/la CUCTEMaHU COBUTHUII My3 XOCHJ Oynummra onu0 Kenaau Ba Oapya CyB
My3ra aijlaHMaryHuda TeMmIieparypa Ba OyF Oocumu ¥y3rapmac Oynub Typanwu;

COBUTHIIIHM JaBOM JTTHUPCAK, cuctemMana 2 Ta (asa (My3 Ba OyF) KOirasna,
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CUCTEMa MOHOBApUAHTIM OYyianu Ba OyFHUHI KOHAeHcanusiaHui xapaéau OA
arpucura MyBopuk 6opaiu.

HOxopu Oocumiapma CyBHHHT XOJIaT JMarpamMMmacd OyTyHiai Oormkada
oynamu V.2 —pacMm. bupununganaan, Oy dhazacu ymMmyMan OyaMani i, UKKMHYUAH
My3HUHT 6 Ta Mmogudukanuscu I-VII maiino 6ynagu. ABBan My3HHUHT siHa Ooup 1V
MoaupUKamsicu GOPIUTY TaXMUH KUJIMHTaH 314, aMMo 0y TacaukianManu. Mys |
SHI KWYUK 3WWIMKKA 93ra, VYHUHT 3WWINTA CYBHHMKHIAH KHYUK, Oy
Kiranenposn —

Knaysuyc (V.25) Tenrnamacugan  xam piia

4000

Kenmub 4YuKaaud, YyHKH My3 [-cyB Vi K

1 4gs K
,-7 33000 T a

MyBO3aHAT 3IPUCH Yalra OfraH, S’bHU I

Vi /
600

400

oocuM  OpTHINIM ~ OWJIaH  YHUHT

CYIOKJIAaHHIII TEMIICpATypacu Iacasiu.

I
o 00—
Opmmii My3 JKyJa FOBaK KpPHUCTAJUI . |
220 240 260 280 5000, E

CTPpYKTypara ora, aMMO IOKOPH

V.2-pacm. CyBHUHT I0KOpU Oocumiaparu
OoocumIiapia y 3U4pOK KpUCTaILT
(4000 MITa) xonmaT nuarpaMMacu.

monudukanmsiapra yraan. My3 |l pakarruna kartuk dasanap owrtan (I, 11, V)
MyBoO3aHaTAa Oynaau, KojJraH Moaudukanusuiap KaTTuk ¢daszanap OuiliaH xam, CyB
OwinaH XamM MyBo3aHaTaa Oymumu  MyMmkuH. Mys3auar I —  VII
MOIU(DUKAIMSUTADUHUHT  3UYIUMTH  CYBHUKHUAAH KATTapOKAWP, UIYHUHT YUYyH
yJIApHUHT cyrokaanuin srpunapu (V.13) TeHriamara OuHoaH yHrra orranaup. Mys
V| vunr 3uwiuru 273 K ga my3 | aukuaan 1,5 mapra kartra.

16. UKKH KOMIIOHEHTJIM CUCTEMAJIAP X0J1aT JUATPAMMAJAPUHUHT TAXJIWIN.

Kynruaa MopmamapHUHT KpUCTa/UIapu OWp HeEYa XU aJUIOTPOITHUK
Moaudukanmsaa Oymamu. MacanaH, OJNTHHTYTYPT POMOMK Ba MOHOKJIMHHK
HIaKjiapaa, Kajai ca OK TyCJIM KPHCTal XOJaTHAA Ba KyJ pPaHr TyClId amopd
xoJiataa oynaau.

Monnanapauar Oup Kpuctamur MoauduKanusnad O0omka MoauduKamusara

Vrumm (T Ba p y3rapuim HaTHXkacuaa) noJuMopd Yy3rapuin €ku moJuMopdusm
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ne6 aranaau. Arap KpHUCTaJI MaHXapaHUHT TypU Ba aTOMJIAp COHU CaKJIaHTaH
X0Jila Oup KOMIIOHEHTHHUHI 3appadaiapu (aroM €Kd HMOHJIapH) OOIlKa
KOMITOHEHTHUHT KpUCTa/UT TaHXapa TYTYHJIApUAard 3appadajiapHUHT YPHUHU
OJIM0 KATTHK JpUTMA XOCHJI KWJICa, KPUCTAUl MaHXapajgaru OyHIai y3rapuil
(KpUCTAJT TAHXKapaHUHT XKMU Ba 3WWIMTH Y3rapaau) uzoMopd y3rapuin Eku
n3oMoppusM aevmnanu (KaTTUK HdpuTManap Kyhuma Oatadennm  Myxokama
KWJIMHAIN).

bupop kpucramn Moama TalIK{ IAPOUT Y3rapuid OWIaH OUp KpUCTaUT
KYPUHUIIIAaH HWKKAHYUCUTA YTCa Ba IIApPOUT THUKIAHUIIM OWJIaH aBBAJITU
KYpUHUIITa Kaitca, OyHmai monumopd Yy3rapuill SHAHTHOTPON ¢azaBUil YTHII
JNeUnIIaau.

p

V.4-pacm. DnanTtHOTpon (a) Ba MoHOTpon (0) a3zaBuii Yyrunuapu Oynaran 1
KOMITOHEHTIIM CHCTEMaHUHT X0JIaT TharpaMMacHu.

DHAHTHOTPOIl  YTHUIIAA (V.4-pacm, a) wWKKaga  MOJIUMOPD
MOoAM(PUKAIMSUTAPHUHT  y3apo  ytumn Ttemmeparypacu (O HyKra) yJIapHHUHT
cytokyanum temmeparypanapuaan (Os Ba O4 HyKTanap) macTpokda >KOMIaliran
6ynanu. Cyrokmk —6yr myso3anatu arpuct (CC) a- Ba B- Moau(pUKALUSATAPHUHT
Oyr Ominan myBosaHaTHHU nomanoBun AA™ Ba BB osrpumapununr xecumran O
HyKTacuJaH IoKopuaa xoumamrad. A Ba O HyKrajapra MOC KeEJIyBUYd
TeMIlepaTypajap WHTEepBaIuaa o-Moaudukanus Oapkapoppok, uyHku AQO
opanurunaru 6yr 6ocumu BO opammrumarmman mactpok. O Ba O4 HyKTamapu
OpaJMFUJiard TemIeparypaiap uHTepBaiuaa [-moauduxanus OGapKapoppoKIup,

yara BB™ arpucu moc kemamu. O Ba C' HyKTajgapu opanufruaa CyrokK ¢asa
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oapkapop Oymamm (CC" osrpucm). AOO,C’ srpucumaH OKOpUAA >KOMIAIIraH
coxanap Oexapop MeracTabuil MyBo3aHaT XosaTiapura tyrpu kenaau (BO, OA™,
CO4, O4B" opamukmap). Temnepatypanu To 1aH FOKOPHPOKKA oOIIMpraHma [3-
Moaudukamus Oapkapoppok Oymamu Ba o-momudukarus [ ra  yTaaw.
Temneparypa To 1aH kKaMauTUPWITAHIa TECKAPHU KapaEH KETalIH.

DHAaHTHOTPOIl ~ YTHINTAa MHCOJ KHINO pPOMOWK  ONTHHTYTYPTHHHT
MOHOKJIMHHUKIa YTHUIIMHA Ba TECKApU >KapaHHU OJIMIIMMHU3 MYMKHH. Arap
poMOuK onTUHTYTYPTHH Sp 368,5 K nman rokopu TemmepaTyparada KM3AUPCakK, y
MOHOKJIMHUK S, ONTHHTYrypTra aimanamu. 368,5 K nma wkkana KypuHWMII
MyBo3aHataa Oynanu. Ontuaryrypt 4 ta daszama Oynuim MyMKUH: OyF, CYIOK Ba
2 Ta KpUCTaILI (V.5-pacm). [Inarpammana 4 Ta coxa MaBXyad: Sp, Sy, S,
Séyr, YIIAp OJITUHTYTYPTHUHT
4 Ta (dazacuHUHT OapKapop MaBXKy.l pi i a E
Oynummra XKaBoO Oepaau.
JuarpammMajna 4 Ta yujgaM4u HyKTaixap

oop. A nykraga 368,5 K na Sy<>S,, ra

yragu. A Hykra 3 Ta (dazaHUHT \
K-
WHBApUAHT  MyBO3aHATUTA  TYFpPHU [1/

| | |
360 400 MIOE
kemaau: Sp Ba Sy (2 Ta KarTukK (asa) Ba OF

1 Ta razcumoH (¢aza Ba YTUII HYKTacu V.5-pacM. ONTHHIYTypTHUHT X01aT
AuarpaMmacu.

nevimnaau. C nykraga 393 K na

Sy cyrokimananu, Oy eplia CywK, Sy Ba OyF (azalapuHUHT WHBAPUAHT MYBO3aHATH
Kapop tonaau. B HyKrana Sy (pasa Omian siHa 2Ta KpucTal MoAuQpUKaLusiIap
MyBo3aHatna Oymaau. O HykTaza yra kusgupwiran Sp (OB arpucum), yra
COBUTWITAH Scyiox (OC arpucu) Ba Oyr (OA srpucu) Oupranukaa Mapxyn Oynaau
(OA orpucuparu  OyFHUHI OOCHMMHM  MOHOKIMHUK  OJTUTYTYpT  Ouiad
myBo3aHatnaru (AC srpucu) OyFHUKKIAH 10Kopu OYnaau). bynna Oyr S, Ownan
MyBoO3aHaTAaru Oyfra HucOaran yra TyiuHran oynamu. O HykTaga 3 Ta 6eKapop

dazanap meTacTabwII CHCTEMaH! XOCHJT KUJIA IH.
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AB srpucu Sp¢>S,, yTUIIIapHUHT TeMIepaTypacu O0CUM y3rapuiiy OuiaH
KaHgail OorjaHrawiuruHu kypcaragu. CB asrpucu S, HUHT GocUM Y3rapuinu
OujlaH CYIOKJIAHMII TEeMIEepaTypaCUHUHI Y3rapuIIMHM TaBcuduaiau: Oocum
opTHIIK OWiaH S, HUHT CYIOKJIAHUII TEMIEpaTypacu opTaau, HIyHuHT yuyH CB
arpucu YHrra kapa® ofranaup. Kmameiipon—Kinaysuyc TeHrmamacugan kenud
YUKUIINYA, CYIOKJIaHUII JkapaéHu yuyH AV MycOatoup, SbHU CYIOK
OJNTUHTYTYPTHUHI COJIMIUTUPMA XaXMU S,  HHUHT COJMILUTUPMA XaXKMMJAH
karraaup. A, AC, CF, orpunapu Sp<>Seyr, Su>Seyr  Ba  Scyioé>Seyr

MyBO3aHAaTJIapHU TaBcU(IANIN.

17. Y4 KOMIIOHEHTJIM CHUCTEMAJIAP

Y4 KOMINOHEHTIM CUCTEMaHUHI TapKUOMHHU Hdoaanam ydyH TEHI TOMOHJIU
yuOypuakaas QorganaHmiagy. Y4OypuakHUHT y4JIapura T03a KOMIIOHEHTIapHUHT
TapKUOM, TOMOHJIApUra 2 KOMIIOHEHTIM CUCTEMAJApHUHI TapKUOW KyHuiIaiau.
Y4OypuyakHUHT WYMAard xap OWp HyKTa Y4 KOMIOHEHTIM CHUCTEMAaHHMHT
TapKUOWHU KypcaTaiH.

VY4 KOMITIOHEHTJIM CHCTEMa/Ia y3rapyByaH Karraiaukiap cudaruga p, T Ba 2 Ta
KOHIIeHTparuss  Oymagu. Opatma 3 KOMIIOHEHTIIM — KOHJIGHCHPJIAHTaH
CUCTEMAJIAPHUHT TAJIKUKOTH ¥y3rapmac Oocumma onub Oopuiaan. 3 Ta
y3rapyBungaH OOFJIMK OYJIraH CHUCTEMaHUHT XoccalapyuHu (Pa3oBUN auarpamma
opkaiii Hdoanam MyMKAH, OyHAall auarpamMma 3 TOMOHJIM TYFpH OypyakiIu
npusma KypuHuimuga Oynamu. [Ipu3aMaHuUHT acoCHMHM TEHI TMOHJIM ydOypyak
TAlIKWJ KUY Ba y y4JaM4d CUCTEMaHUHT TapKUOMHM KypcaTaau, OallaH] Ui
3ca TemrmepaTypaHu Oenrwiaiau. Y4 KOMIOHEHTIM CHCTEMAaHHU TEKHCIUK]IA
udoaanaml yuyH O0CUM XaMm, TEMIIEpaTypa Xxam y3rapMaciury mapr.

Tenr toMmonnu yuOypuakHuHr yuiapu A, B Ba C T03a Moanmanmapra moc
Kenaau. YUuOypyakHUHI HMYMJa >KOMIamraH xap OMp HyKTa Y4 KOMIIOHEHTIIH
CUCTEMaJApHUHT TapkuOWHU udonananau. Hykra kaH4anuk y4yOypuyakHUHT yuura

SKUH OyJica, iy KOMIOHEHTHUHT (DOU3H IIyHYAIMK KyT OViaau.
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Tenr TomoHIM yuOypyak BOCHTacHJa y4 KOMIIOHEHTIM CHUCTEMaHUHT
TapkuOuHU udomanam ydyH 2 ycyiamaH doigananunaan: ['nd6c Ba Pozedym
yCyJUIapHu.

I'n66¢ ycynura xypa (V.20-pacm), y4 KOMIIOHEHTJIM CUCTEMaHUHT y4OypUak
naugary OWpop HyKTara TYFpH KeNaguraH TapKUOWMHW aHWKJIANl YYyH, YIia
HYKTaJaH Y4YOypYaKHUHT y4ydajia TOMOHHWTa TEPHEHAMKYJSAp TyMUpWIaan. by
KECMAJIAPHUHT WUFUHANCH TEHT TOMOHJIM YYOypUYaKHUHT OallaHIJIUTUra TeHT, YHU
100 % ne6 xabyn kuimaMu3. Y4uOypuak Haugaru M HyKTa y9OypYaKkHUHT A ydujaaH
y30KJa Oyiranu yduyH Oy HyKTaJard apanammajga A KOMIOHEHTHUHI MHUKIOpHU
KaM Oyriaau, ssbHU A HUHT MUKJIOPU YHUHT KapIIMCHAArd TOMOHJAH OOIIaHTaH
NEPICHINKYIAPHUHT y3YHIUTH OuiaH OenrmiaHaau. Macaman, M HyKTajgarua
apanammaHuHr Tapkubuga 40 % A Oop. Xymanu myspait ycynma B Ba C
KOMITOHEHTJIapHUHT TapkuOu Xxam tonmnanu: 10% B Ba 50% C.

Po3ebym ycynuma CcuCTEeMaHUHT
TapKUOWHU aHMKJIANI Y4yH M HyKTaJaH
y4OypUyakHUHT 2 TOMOHHUTA Mapaiesn

ymsuKap  yrrasuiaaan - (V.21-pacwm).

YuybypuakHUHT AB TOMOHUJIATU

v/ y g
o 0% B a70 80 g 100
KeCcMaJapHUHT WAFUHIUCHU TEHT

V.20-pacM. Y4  KOMIIOHEHTIH  CHCTEMa

TOMOHJIM  y4OypUyakKHUHT  TOMOHHUTA
tapkuOuHu ['M66¢ ycynuaa TacBupIianl.

TEHT.
P HykTaman ydOypuyakHHHT 2 TOMOHUTA YTKa3WTraH napamien unsukiap AB
ToMoHHH 3 rTa Oynmagu Ba Oy AM, MN, Ba NB xecmamap A, B Ba C

KOMIOHEHTJIAPHUHT MUKJIOPUHU Oepai.
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mapajuiell 6 KeCMaHu Oepaaud Ba YIIO 2
P pAsil Ba YDy JAVAVAVAY

kecMa B HUHT MUKIOpHHM Oenruianu. /N ) /W\\
YuOypuakHUHT A YUHUHT VAVANS . NAVAVAVAN

P Y LEELEE5N
apIIMcHardi  TOMOHIa  YH3WITaH VA
Kap bit ) :: b/\/ VA VAV ]

\ﬁ(ij\ﬁ( N J

napajuiell a KecMaHu Oepaau Ba y A M N "
KOMIIOHCHTHHHT MUKIOPHHH V.21-pacM. Y4 KOMIIOHEHTJIA CUCTEMA
GeIrrIaiiIm. Tenr TOMOHIH tTapkuOuHN Po3eOyM ycymmia TacBUpIIalL.

yuOypuakHUHT ToMoHMHH 100% ne6
KaOyn kuicak, y xonna P mykra yayn A=50%, B=20% nskanmurunau xamaa C
KOMIOHEHTHUHT MUK0pu 30% ra TEHIIMIMHU aHUKJIall MyMKHH.

Y4 KOMIOHEHTIM CHCTEMAJIAPHUHT XOJaT JUarpaMMalapyuHd Ty3UIIIa
O6ocuMHE y3rapmac Ae0 KaOyJl KWicaK, CHCTEMaHWHT SPKUHIWK mapaxacu F=3-
®+1=4-® tenrnama Ownan udogananaau. TemrepaTypa xam y3rapmac Oynrania
SpKUHINK gapaxkacu F=3-® ndoaa opkany aHUKIaHATH.

CyB Owmnan wkkuTa Ty3 (OMp XuWi HOHJIM) cucteMmacuaard ¢dazaBuit
MyBO3aHAaTHU KYpuO YMKaMu3. Arap MKKajla Ty3/la KaTHOH Ba aHMOHJAp TypJihya
Oyica, y xonaa cucteMa 4 KOMIIOHEHTJIM OYIM0 KOJTaau.

V.22-pacMaa cyB—Oup XWJI HMOHJIM 2 Ty3 CHCTEMacd HU30TEPMUK
MPOCKUMSCUHUHT  XoJaT jAuarpammacu wudopananrad. Tysmap cyB OujaH
rupatiap €Ku Kyl Ty3, KOMIUIEKC OupHKMa €KUM KaTTHK JpUTMalap XOCHII
kunmaiiain.  Pozebym  yuOypuarmnunr yuwiapy H>O, PX Ba QX ToO3a
KOMIIOHEHTJIApUra MOC KeJlaau. A HyKTa CyBHUHI TyHUHTraH 3putMmacuaa PX HuHr
KOHIEHTpauusicuii, B Hykra 23ca, QX Ty3MHUHT CYBHUHT TYHUHIaH
spuUTMacuaaru KouueHtpausicuau kypcataau. AC srpucu PX Ty3ununr QX HUHT
TypJId TapKUOJIM >pUTMaIapuaary 3pyBuaHiuruau taBcudainau, BC srpucu sca,
QX ty3unuHr PX HUHT CyBAM spUTMacuiard >pyBYaHIUMTMHU Kypcatagu. C
HYKTaJa 3pUTMa MKKajla Ty3 OwiaH TyiuHran (3BToHuKa) Oynmamu. HoO uykku

ounan ACB opacuparn MaijoHIa >KOWjamraH xap OWp HyKTa Ty3JapHUHT
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TYHUHraH 3puT™Masiapura »)apo0 Oepamu. ACPX malimoHugaru xoxjaaraH HyKTa 2
Ta TY3HMHT 3put™Macu Ba PX kartuk Tty3man ubopar 2 ¢daszanm cucreMaHu
udponanaiinu. CBQX MalinoHugaru xoxjiarad HyKTa 2 Ta Ty3HHHT pUTMacu Ba
QX kartuk Ty3aaH moopar cucremanu ounmupaau. PXCQX maiinonu 3 dazamu
cUcTeManapra MocC Kelaau: WKkana Ty3 Ounan TyiimHran C TapkuOmau spuTMma
xamaa PX Ba QX kpucramiapu.

Arap M ¢urypaTuB HyKTara Moc
KeJlyBYM TYWHHMAaraH bSpUTMa OJuo0,
CEKUH—AaCTa CyBHU OyFJIaTcak, CyBHUHT
KamMaiinO OopuIM OmiIaH cHUCTeMadaru

TY3JIAQPHUHT MHUKJIOpUI HUCOaTH

yarapmaiiau. LlyHuHr yuyH OyFinaTuid

*Kapa€HUJa CUCTEMaHUHI TapKuOura

V.22-pacMm. bup xun nonnu 2 ta Ty3HUHT CyBJa
SPYBUYAHJIMTHHUHT ~ Auarpammacud. Po3eOym
(H20) E uusurupa éranu. a HyKTajga  y4Oypyarura Mu30TEPMHUK MPOCKIIMSL.

X&aBoO OepyBuM (QUIrypaTHB HyKTajap

PX Ty3uHMHr KpucTayulapu axpajia Oouuiaiiin. ¢ (QuUrypatuB HyKTara Moc
KEJyBYM DPUTMAHUHT TapKUOWHM Tomwmil yuyH PX uykkuman Ba ¢ Hykraman AC
ATPUCHJATH 61 HyKTaraua KeCHIITyH4Ya KOHHOAA YTKa3aMus3.

d HykTama ’puTMa WKKajga Ty3ra HACOAaTaH TYWHHTaH OYiuO Komamu: ymoy
sputMaHuHT Tapkubu C HykTa Omnad udonanananu. CyBHU OyFIATUIIHHU JaBOM
TTUpcaKk MKKUHYM QX Ty3WHUHT KpUCTAIIAaHUINKA OONIIaHaad. DPUTMAHHHT
Tapkubu Yy3rapmac O0ymu6 komamu (C Hykra), yyHku 3 Ta ¢asza Oynranmga
U30TEPMUK MPOEKIHUAIA SPKUHIINK JapakajJapu COHM Hoira TeHr Oymaau (D=3;
F=k-®=3-3=0). ¢ wnykrama cuctrema C Ttapkubau sputmMa Ba PX Ba QX
KPUCTAJUTAPUHUHT apanammMacuan uoopar 6ynaau. CyB TynuK unkapuiradga E
Hykraga PX Ba QX KypyK Ty3mMapHHMHT apajammacud Xocuia Oymaau. Yoy
Ty3JapHUHT Macca MukaopiapuHuar myHocabatu QXE Ba PXE kecmanmapHUHT
MyHOcabaTura TeHr Oynaau.

bup xun voHnM Ba 3BTOHWKAara sra OYITaH WKKU Ty3 DPUTMACHHUHT XOJaT

auarpaMMacHHM TYFpu Oypyakiu KOOpAHHATajgap cHcTeMacuia XaMm Hdoaaiail
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mymkuH. Koopaunata yximapu OVitmda KOMIOHEHTIADHUHT HUCOMN MUKIOpIApU
kyimnanu. byanait ubonanamma PX Ba QX To3a KoMIIOHEHTIapra >kaBod 6epyBun
HyKTajap dyekcm3nukaa 6ynaan. C HyKTaaa spuTMa UKKalla Ty3 OWIaH TYHUHTaH.

M nykra Owradn udonmamanran 2 ox,
- &l10080 o
Ty3HUHT TYWUHMAaraH 3SpUTMacHJiaH 80 -

y3rapmac  Temmeparypajga  CyBHHHL o

o 40
OyFIaHUIITUHU KYpuo YUKAMU3.

20

@urypatuB HykKTa OMe TY¥fpu 4u3uFu

oyiinya cumkub Oopaju, YyHKH MKKala

TY3HHHI' CUCTCMaJdarui MacCCaJIapUHHUHT
V.23-pacM. bup Xuia HOHIIU UKKUTA Ty3HUHT
CYBIAru 3pyBYaHJIMK quarpammacu. TYrpu

TY3HHHHT KPHCTAJLUIAHHIIN Oypuakiii KOOpAUHATaJIap CUCTEMACUIATH
MU30TEPMHUK MPOCKITHSI.

oouutaHaau; ¢ HykTaaa PX kpucramiapu OuiaH 61 TapKUOJIM 3puTMa MyBO3aHATIa

HUcOaTu Yy3rapmasntu. a Hykraga PX

oymanu; d HykTana ukkuHIr QX Ty3HUHT KpucTaianumy oonutanaau (O=3) Ba
spuTMaHUHT TapkuOu C HyKTa OuiaH TaBcudaanaau. byrnatum gaBomM STTUpUIICA
WKKaJla Ty3 KPUCTAIUIAPUHUHT QXpanu0 YHKUIIA J1aBOM JTaad. DPUTMAHHUHT
TapKKOUW y3rapMaiau, YyHKH SPKHHIUK JapakalapuHUHT COHM Hojra TeHr (F=k-
@ =3-3=0).

Arap Ty3nap cyB OmiadH ruapatiap €Kd Kyl Ty3lap, KOMIUIEKC Oupukmanap
€K KATTUK JpUTMAlap XOCWJ KWJICA, WKKH TY3HUT CYBIArd SpUTMaTIapUHUHT

X0JIaT AarpaMMaiapyi aHda Mypakkad KypuHUILa 0yiaau.
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O ZBEKISTON RESPUBLIKASI
OLIY VA O‘RTA MAXSUS TA’LIM VAZIRLIGI

QARSHI DAVLAT UNIVERSITETI
KIMYO KAFEDRASI

FIZIKAVIY KIMYO FANIDAN LABORATORIYA ISHLARI UCHUN
USLUBIY KO’RSATMA

Bilim sohasi: 100 000 — Gumanitar soha
Ta’lim sohasi: 140 000 — Tabiiy fanlar
Ta’lim yo‘nalishi: 5140500 - Kimyo

QARSHI - 2019
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Ushbu uslubiy ko’rsatma O‘zbekiston Respublikasi Oliy va o‘rta maxsus
ta’lim vazirligining 2019 yil 1 martdagi “Yangi o‘quv uslubiy ko’rsatmalarni
tayyorlash bo‘yicha uslubiy ko‘rsatmani tavsiya ectish to‘g‘risida”gi 107-sonli
buyrug‘iga asosan tayyorlandi.

Uslubiy ko’rsatma O‘zbekiston Respublikasi Oliy va o‘rta maxsus ta’lim
vazirligining 20 yil dagi -sonli buyrug‘i bilan tasdiqlangan
“Fizikaviy kimyo” fanining o‘quv dasturi asosida ishlab chiqildi.

Tuzuvchi: E. Berdimurodov Kimyo kafedrasi o‘qituvchisi
Tagrizchilar: I. Naxatov Kimyo kafedrasi dotsenti
M.Qurbonov Kimyo kafedrasi katta o‘qituvchisi

(13 29

Uslubiy ko’rsatma “Kimyo” kafedrasining 201 il -
dagi “  “-son yig‘ilishida muhokamadan o‘tgan va universitet
o‘quv-metodik kengashida muhokama gilish uchun tavsiya etilgan.

Kafedra mudiri: dots. L.S.Kamolov

Uslubiy ko’rsatma Qarshi davlat universiteti o‘quv-metodik kengashida

tasdiglangan (201 -yil « » dagi -sonli bayonnoma).
IMK raisi: prof.Yu.Eshqgobilov
“Kelishildi”
O’quv-uslubiy boshqarma boshlig’i: M.Fayzullaev
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O‘ZBEKISTON RESPUBLIKASI
OLIY VA O‘RTA MAXSUS TA’LIM VAZIRLIGI

QARSHI DAVLAT UNIVERSITETI
KIMYO KAFEDRASI

FIZIKAVIY KIMYO FANIDAN LABORATORIYA ISHLARI

(Kimyo 2-  kurs (3-4 semestrlar))

QARSHI-2019
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1-LABORATORIYA ISHI
Fizikaviy kimyo laboratoriyasida ishlash qoidalari va xavfsizlik texnikasi

1. Laboratoriyada ish boshlashdan oldin xalat kiyish, suv, elektr gaz borligini, mo'rili
shkafning ishlash — ishlamasligini ko'zdan kechirish, so'ngra xavfsizlik texnikasi qoidalariga
rioya qilish kerak.

2. Xar bir talaba, iloji boricha, 0'zi uchun ajratilgan joyda ishlashi kerak.

3. O'tkaziladigan tajribaning tavsifi, unda ishlatiladigan asbob va reaktivlar talabaning
ish daftarida to'liq yozilgan bo'lishi lozim. Tajriba materialini talaba to'liq o'zlashtirganiga
o' qituvchi igror bo'lganidan keyingina ishni bajarishga ruxsat etadi.

4. Tajriba o'tkazilayotganda ozodalikka va saranjom — sarishtalikka rioya qilish kerak.

5. Ish vaktida gaz yoki vodoprovod jo'mraklari va shunga o'xshashlar elektr asboblari,
tarozilar ishlamay qolsa, tezda laborantga murojaat qilish kerak.

6. Tajriba tugagach gaz gorelkasi, suv jo 'mraklarini berkitish, elektr asboblarini o"chirish
va tajriba natijalarini laboratoriya daftariga yozish kerak.

7. Talaba ishlatib bo'lgan reaktivlarni joyiga qo'yishi, o'zi sintez qilgan moddani
laborantga topshirishi lozim. Ishlatgan idishlarni va asboblarni tozalab, shkaflarga qo'yib ish
joyini toza qoldirishi lozim.

8. Laboratoriya darsini qoldirgan talabaning o'qituvchisiz yoki katta laborantsiz tajriba
o tkazishi ruxsat etilmaydi.

Laboratoriyada rioya qilish kerak bo’lgan xavfsizlik texnikasi qoidalari

Laboratoriyada ko'ngilsiz xodisalar sodir bo'lmasligi uchun quyidagi qoidalarga rioya
qilish kerak:

1. Laboratoriyada o't o"chirgich jun material va yashikda qum bo’lishi kerak.

2. Natriy va kaliy metallarini kerosinda, benzolda yoki toluolda saqlash lozim. Ular
qisqich bilan olinib, filtr qog oz ustida skalpel yordamida mayda bo’laklarga bo'linadi. Filtr
gog'oz ustida qolgan natriy yoki kaliy metallarining mayda bo'laklarini tashlab yuborish man
etiladi. Ularni maxsus idishlarga solish yoki spirtda eritib yuborish kerak.

3. Oson uchuvchan yoki tez yonuvchan organik erituvchilar (benzol, toluol, benzin, etil
spirti  va x.k) saqlanadigan idish og'zini ochiq xolda alanga yoki elektr plitkalari oldida
qoldirish man etiladi.Bunday eritmalarni laboratoriyada bir litrdan ko'p saqlash mumkin emas.
Tajriba o'tkazilayotganda asbobning germetik ulanganligini kuzatish kerak. Oson uchuvchan va
tez yonuvchan organik moddalarni ochiq alanga yordamida qizdirish man etiladi.

4. Tajriba o'tkazilayotgan vaqtda ish joyini tashlab ketish qat'iyan man etiladi.

5. Kislota eritmasi tayyorlanayotganda suvni kislotaga emas, balki kislotani suvga
0z — 0z miqdorda solib tayyorlash lozim.

6. Organik moddalarni xidlash, mazasini ta'tib ko'rish va ularni og'zi ochiq idishda
goldirish mumkin emas.

7. Tajriba tugatilgach, gaz, suv va elektr asboblarini o chirish va ish joyini navbatchi
laborantga topshirish lozim.
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Ko ngilsiz xodisalar ro’y berganda birinchi yordam ko rsatish

1. Laboratoriyada aptechka bo'lishi shart, uning qaerda joylashganligi va undan qanday
foydalanishni talabalar bilishi lozim.

2. Issiglik ta'sirida kuygan joyga tezda spirt yoki kaliy permanganat eritmasi bilan
x0'llangan paxta qo'yiladi.

3. Ko'zga yoki badanning biror joyiga kislota sachrasa, o’sha yerni dastlab yaxshilab suv
bilan, so'ngra sodaning 3 % li eritmasi bilan yuviladi.

4. Ishqor sachraganda esa dastlab suv bilan, so'ngra sirka kislotaning 1% li eritmasi bilan
yuviladi.

5. SHisha kesgan joy dastlab shisha siniklaridan tozalanadi, so'ngra yodning 3% li
eritmasi surtiladi va sterillangan bint bog lanadi.

6. Gazlar ta'sirida zaharlanganda tezda novshadil spirt xidlatib ochiq xavoga olib
chiqiladi.
7. Fenol ta'sirida kuyganda zaharlangan joyni spirt bilan artish kerak.

8. Brom ta'sirida kuygan joyni spirt yoki suyultirilgan ishqor eritmasi bilan yuvib, keyin
yana spirt bilan artiladi.

9. Brom hidi bilan zaharlanganda spirt bug'idan chuqur nafas olib sut ichib ochiq havoga
chigarish kerak.

10. Agar suvda erimaydigan organik modda teriga to’kilib, kuydirsa, kuygan joy shu
modda eriydigan erituvchi bilan yuviladi.

2-LABORATORIYA ISHI
Termoximiya. Tuzning erish issigligini topish
1-ish. ANORGANIK BIRIKMALARNING ERISH ISSIQLIGINI ANIQLASH

Protsesslarning issiglik effektlarini maxsus kalori-metrlarda o‘lchanadi. Kalorimetrning
eng sodda ko‘rinishi 3-rasmda berilgan. Bu turdagi kalorimetrlar: 1- izotermik qobiqdan; 2-
termometrdan; 3- o‘lchash idishidan; 4- qopqoq; 5- aralashtirgich; 6- o‘lchanayotgan modda
solinadigan idishcha- oson sinadigan ampuladan va 7- shisha tayoqchadan (ampulani sindirish
uchun) iboratdir.

Harorat o°zgarishini odatda, Bekman termometrii orqali o‘lchanadi.

Ishni bajarish uchun 3 o‘Ichash idishiga 400-500 sm? erituvchi suyuglik qo‘yiladi.
Suyugqlikning og‘irlik miqdori bo‘sh idish va suyugqlik solingan idish og‘irligini +0,5 aniglikda
tortib olish orqali aniglanadi. Suyugqlik harorati 1 izotermik qobiq haroratiga yaqin bo‘lishi

kerak. So‘ngra ampulaga sinalayotgan modda solinadi. Moddaning og‘irligini bo‘sh ampulaning
og‘irligi va modda bilan birgalikdagi og‘irligi farqini 0,0002 aniqlikda aniqlanadi.
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Suyuglik solingan 3 idishni 1 izotermik gobiq ichiga solib, 4 qopgoq berkitiladi va
maxsus teshikcha orgali modda solingan ampulani tushiriladi.

Kalorimetrik o‘lchash ishini quyidagi tartibda olib boriladi:

Bekman termometri o‘rnatiladi; kalorimetr doimiysi aniqlanadi; protsessning issiqlik
effekti o‘Ichanadi.

Kalorimetr doimiysini aniglash
Oc‘rganilayotgan protsessning issiglik effektini quyidagi tenglama orgali topish mumkin:
AH =KAt (6)
bunda AH - protsess issiqlik effekti;
K - kalorimetr doimiysi;
At - harorat o‘zgarishi.

Ma‘nosi jihatidan kalorimetr doimiysi K kalorimetr issiqlik sig‘imi bo‘lib, miqdori
jihatidan kalorimetr barcha qismlari haroratini bir daraja ko‘tarish uchun sarf bo‘ladigan issiqlik
miqdorini ko‘rsatadi. Kalorimetr doimiysini, asosan, ikki uslub: amaliy uslub va nazariy uslub
orgali aniglash mumkin.

Amaliy uslub bo‘yicha kalorimetr doimiysini, ko‘p hollarda, maxsus elektr isitgich
yordamida kalorimetr suyuqligining harorati o‘zgarishini aniglash orqgali topiladi. Elektr manbai
sifatida akkumulyatorlardan yoki doimiy tok to‘g‘rilagichlaridan foydalaniladi. Harorat
o‘zgarishini Bekman termometri yordamida 0,002-0,003 daraja aniqligida o‘lchanadi. Isitilish
vaqti sekundomerlarda o‘lchanadi.

Jaul-Lens qonuni bo‘yicha
AH =1Uz (7)

bunda H - berilgan issiqlik;
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I - ampermetr ko‘rsatkichi;
U - voltmetr ko‘rsatkichi;

7 - tok o‘tkazilgan vaqt.

(6) va (7) tenglamalaridan foydalanib, K ning giymatini topish mumkin. Kalorimetr haroratning
o‘zgarishi At ni aniqlash uchun dastlab kalorimetr harorati bir minut oralig‘ida 0,01 darajaga
o‘zgaradigan holatga, ya‘ni harorat o‘zgarishi doimiyligiga erishish kerak. Bunga igror
bo‘lgandan so‘ng, 10 ta dastlabki o‘lchash ishini bajarish kerak. Har bir haroratni o‘lchash
oralig‘i 0,5-1,5 minutni tashkil gilishi lozim. So‘ngra ma‘lum vaqt oralig‘ida isitgichdan tok
o‘tkaziladi. Tok o‘tkazilishi to‘xtatilgandan so‘ng harorat o‘zgarishi yana 10 marotaba
o‘Ichanadi. Olingan natijalar millimetrli qog‘ozga chizma ko‘rinishida tushiriladi. (4-rasm).

Harorat o‘zgarishi At ni topish uchun boshlang‘ich va oxirgi muvozanat nuqtalari to‘g‘ri
chiziq orgali birlashtiriladi, (AC va BD chiziqlar va punktir chizig‘i orqali C va B nuqtalaridan
so‘ng ozgina davom ettiriladi. So‘ngra CB egrisining o‘rta qismi topib olinib, shu nuqta orqali
ordinata o‘qiga parallel chizig‘i o‘tkaziladi. B va E nuqtalariga mos keladigan t; va to harorat
giymatlari farqini beradi (t, —t, = At). Atni bilgan holda (6) tenglamasidan foyda-lanib, K ning
giymatini topamiz.
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Kalorimetr doimiysini topishning ikkinchi usuli nazariy usul bo‘lib, bu usul bo‘yicha
Kning qiymati kalorimetr suyuqligi va u bilan ta‘sirda bo‘lgan kalorimetr qismlarining issiqlik
sig‘imlari yig‘indisini olish orqali topiladi. Buni biz quyidagi tenglama orqali ifodalaymiz:

K :Zci g; (8

C; va ;- kalorimetr qismlarining issiqlik sig‘imi (j/gK) va og‘irlik miqdori (g).
Kalorimetr gismlariga o‘lchash idishi, termometr aralashtirgich, ampula, shisha tayoqcha va
kalorimetr suyuqgliklari kiradi. Bu usul bilan topilgan kalorimetr doimiysi nisbatan xatolikka ega
bo‘lishi mumkin. Bu xatolikni kalorimetr suyuqligi bilan ta‘sirda bo‘lgan kalorimetr gismlari
og‘irliklarini aniq belgilash orqali kamaytirish mumkin.

2-ish. Tuzning erish issigligini topish
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Tuz suvda eriganda quyidagi ikki jarayon sodir bo'ladi:
1. Moddani kristall panjarasini buzilishi va molekulalarni ionlarga ajralishi. Bunda Q1
issiqlik yutiladi.

2. lonlarni gidratatsiyasi.
Bunda Q2 issiqlik ajraladi.

Tuzning erish issigligi bu ikki
jarayonning issiqlik effektlarini
algebraik yig'indisiga teng:

Qerish=Q2+Q1

SHuning uchun mustaxkam
kristall panjaraga ega va qiyin
gidratlanuvchi ~ moddalar  issiglik
yutilishi bilan eriydi. Kristall panjarasi

6 - rasm. Kalorimetr tuzilishi. mustaxkam bo’lmagan va eritmada

1 - Dyuar idishi; 2 - shtativ; 3 - teshikli tiqin; 4 - k‘}Chh . gidratlangan  ionlar  hosil

tayoqcha: 7 - aralashtirgich. yoki gidroksil ionlari, issiqlik ajralishi
bilan eriydi.

Moddaning erish issiqligi 1 mol eriyotgan moddaga mos keladigan erituvchi miqdori
oshishi bilan oshadi. Agar 1 mol moddaga 100 - 300 mol erituvchi to'g'ri kelsa, eritmani keyingi
suyultirish unchalik ta’'sir qilmaydi.

Ishdan magsad. 1. Issiqlik effektlarini kalorimetrik usulda o'lchash bilan tanishish. 2.
Tuzni erish issiqligini aniqlash.

Kerakli asbob va reaktiviar. Aralashtirgichli shisha idish yoki 0,5 1 sig'imli D yuar idishi;
0,5 1 sig’'imli stakan; Bekman termometri; tuz uchun ampula; shisha tayoqcha; analitik tarozi;
chinni xovoncha; texnik tarozi; 1 minutlik qum soati; KNOs3

Qurilma tuzilishi. Erish issiqligini aniqlash uchun kalorimetrdan foydalanish mumkin.

Eritma aralashtirgich bilan aralashtiriladi.

Kalorimetr doimiysini aniglash. Kalorimetrda boradigan jarayonni issiqlik effektini
aniqlash uchun kalorimetr doimiysini, ya'ni termometr, aralashtirgich, probirka, suv va tuzli
kalorimetrni xaroratini 1°C ga ko tarish uchun talab qilinadigan issiqlikni kaloriyadagi miqdorini
bilish kerak. At ga qizdirish uchun talab qilinadi:

Bu yerda: Q - tuzning erish issigligi; m - tuzning mollar soni; At - kalorimetrdagi xarorat
0 zgarishi; K - kalorimetr doimiysi.

Kalorimetr doimiysi K ni erish issigligi ma’lum bo’lgan tuz yordamida aniglash mumkin,
masalan KNO3 ni erish issigligidan. Buning uchun KNOs (5 - 7 gr) chinni xavonchada eziladi.
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0,01 aniglikda tayoqchali bo'sh ampula o’Ichanadi, unga 5 gr (= 0,05 mol) tuz solinadi va yana
0 Ichanadi.

Massalar fargidan tuzning massasi aniglanadi. D yuar idishi (qopgogsiz) 0,1 gr aniglikda
texnik tarozida o'lchanadi va unga 18°C li 300 ml suv solinadi. Idish yana o’lchanadi va
massalar fargidan suv massasi aniglanadi.

Kalorimetr tigin bilan berkitilib unga Bekman termometri, aralashtirgich va tuzli ampula
joylanadi. Keyin suv va tuz eritmasi xarorati Bekman termometri yordamida aniglanadi. Kaliy
nitratni erishi issiglik yutilishi bilan boradigan jarayon bo’lganligi uchun Bekman termometri
shunday joylanadiki, bunda simob meniski uning yugori gismida turadi.

Kalorimetrni atrof - muxit bilan issiglik almashishini xisobga olish va xaroratni xaqiqiy
0 zgarishini aniglash uchun kalorimetrik jarayon uch bosgichga bo’linadi:

1. Dastlabki davr, 5 minut davom etadi;
2. Asosiy davr - tuzni erish jarayoni;
3. Oxirgi davr - 5 minut davom etadi.

Kalorimetrda suvni aralashtirib xarorat kuzatiladi, u atrof - muxit bilan issiglik
almashinishi natijasida 0 zagarib turadi. YArim minut oralig ida xarorat o zgarishi deyarli bir xil
bo'lganda, ya'ni Xxaroratni bir tekis 0 zgarishi sodir bo’lganda, 5 minut davomida yarim minut
fargi bilan 0,002 grad aniglikda xarorat o’Ichanadi. Bundan keyin tayoqcha bilan tuz solingan
ampula sindiriladi, eritma aralashtirilib turilib yugoridagi usulda xarorat o’lchanib boriladi. Agar
Xarorat juda tez pasayib borib, xaroratni mingdan va yuzdan bir ulushlarini kuzatish giyin bo’lsa,
Xarorat ozrog aniglikda o’lchanadi. Xarorat yana bir tekis 0°zgarib borishi, asosiy davr tugab,
oxirgi davr boshlanganidan dalolat beradi. Oxirgi davrda xam dastlabki davrdagidek xarorat 5
minut davomida o"Ichanadi.

Tuzni erish xaroratini o0°zgarishini anig xisoblash uchun millimetrli qog ozda grafik
chiziladi, bunda abtsissa 0'qida vaqt, ordinata o'gida 0,5 minut ichida Xaroratni o zgarishi
yoziladi. Agar shu yo'l bilan topilgan nugtalarni birlashtirsak, dastlabki va oxirgi davr uchun
ikkita egri chiziq xosil bo’ladi,  ularni egriligi kalorimetr va atrof - muxit o’rtasidagi
xaroratni fargiga boglig.

SHu usul bilan At topilgach, kalorimetr doimiysi quyidagi tenglamadan topiladi:

K=Q3pum'm_
At

Bu yerda: Qerish - tuzni ma'lum erish xarorati; m - tuzni mollar soni; At - tuzni erishi
natijasida kalorimetrda xaroratni o' zgarishi;

Kaliy nitrat uchun 18°C da erish xarorati:
Qerish = -35,62:102 dj/mol= -8,52 kkal/mol
3-ish. Kristalgidratlarning hosil bo’lish issiqligini aniqlash

Kerakli asbob va reaktivlar: Kalorimetrik o’Ichash olib borish qurilmasi, CuSO4 ning
suvsiz tuzi, CuSO4'5H20, millimetr qog ozi.
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Ishning bajarilishi: 1,6 g suvsiz mis sulfat o'lchab olinadi, yugoridagi laboratoriya
ishidagi kabi erish issigligi aniglanadi. Shundan keyin 2,5 g mis kuporosi olinadi va uning ham
erish issigligi aniglanadi.

Olingan natijalar millimetr qog oziga chizilib haroratlar fargidan har ikkala tuzning erish
issigligi aniglanadi.

Gess gonunidan foydalanib kristallogidratning hosil bo’lish issigligini suvsiz
tuzning erish issiqligidan kristallogidratni erish issiqligini ayirib topish mumkin:

Q=Qsuvsiz - Qxrist.
3-LABORATORIYA ISHI
Neytrallanish va gidratlanish issigliklarini aniglash
1-ish. Neytrallanish issiqligini aniqlash

Kuchli kislotalarni suvli eritmalarini kuchli asoslar bilan neytrallashda deyarli bir xil
issiqlik ajralib chiqadi va u 1 g - ekv kislota yoki asos uchun 57,1:10° dj ga teng (neytrallanish
issiqligini doimiyligi qonuni).

Elektrolitik dissotsiatsiya nazariyasi bo'yicha bu qonun quyidagicha tushuntiriladi.
Kislota va asoslar o'rtasidagi reaktsiya vodorod va gidroksil ionlari birikishiga va kam
dissotsialanadigan suv xosil bo'lishiga olib keladi. Masalan, xlorid kislotani natriy ishqori bilan
neytrallanishini quyidagicha ifodalash mumkin:

NaOH + HCI = NaCl + HOH + 57,1 - 10%J
Ton shaklida esa:
Na*+OH +H*+ Cl'=Na*+ ClI"+ HOH + 57,1 - 10%J

Na+ va ClI- ionlari reaktsiyaning o'ng va chap tomonlarida borligini inobatga olib reaktsiyani
quyidagicha yozish mumkin:

H*+ OH =HOH +57,1-10°J

SHunday qilib, qaysi kislota va asos olinishidan gat’iy nazar neytrallanish reaktsiya
natijasida vodorod va gidroksil ionlaridan suv xosil bo’lar ekan. 1 mol suvni xona Xaroratida
xosil bo'lishida 57,1:10° J issiglik ajraladi.

Gramm - ekvivalent Kislota va gramm - ekvivalent asosni 0 zaro ta’sirlashishi natijasida
ajraladigan issiglik neytrallanish issigligi deyiladi.

Kuchsiz kislotani kuchli asos yoki aksincha kuchli kislotani kuchsiz asos bilan
neytrallashda issiglik effekt 57,1:10° J dan kam yoki ko™p bo lishi mumkin.

1 mol elektrolitni ionlarga parchalanishida ajraladigan issiglik migdori dissotsiatsiyani
issiglik effekti deyiladi.

SHuning uchun kuchsiz kislotalarni kuchli asoslar bilan va aksincha kuchsiz asoslarni
kuchli kislotalar bilan neytrallashda neytrallanish issigligi turlicha bo’ladi. Masalan, ftorid
kislotani kaliy ishqori bilan neytrallanish issigligi 66,9 kJ/g-ekv, tsianid kislotani natriy ishqori
bilan neytrallanish issigligi esa 53,9 kJ/g-ekv.

Tajriba yo'li bilan kuchsiz kislotani kuchli asos bilan neytrallanish issigligi aniglab, Gess
gonuni asosida kuchsiz Kislotani dissotsialanish issigligini aniglash mumkin. Tajribada topilgan
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neytrallanish issigligi bo’yicha kislota yoki asosni neytrallash uchun olingan migdorini aniglash
mumkin.

Bu xisob quyidagi tenglama yordamida amalga oshiriladi.

N (Q—0)-1000
571V

Bu yerda: n - kislota normalligi; Q - tajribada topilgan neytrallanishni issiqlik effekti; g -
eritmani suyuqlantirish issiqligi; V - kislotani tajriba uchun olingan xajmi.

Ishdan magsad. Sirka kislotani natriy ishqori bilan neytrallashni issiqlik effektini va sirka
kislotani dissotsialanish issiqligi aniqlash.

Kerakli asbob va reaktivlar: lssiqlik effektini aniglash uchun qurilma; ishqor solish
uchun ampula; 10 % li natriy gidroksid eritmasi; muzli sirka kislota.

Ishning bajarilishi: Kuchsiz kislotani kuchli asos bilan neytrallash issiqligini aniqlash
uchun kalorimetr yig'iladi. Kalorimetr tiginiga termometr va aralashtirgichdan tashqari ishqor
uchun ampula xam qo'yiladi.

Neytrallanish reaktsiyasi issiqlik ajralishi bilan boradi; shuning uchun Bekman
termometri shunday joylanadiki, bunda tajriba boshida termometr kapillyaridagi simob pastgi
shkalada bo’ladi. Kalorimetr yig'ilgach tiginiga bo'sh ampula qo'yilib kalorimetr doimiysi
aniqlanadi.

Kalorimetr doimiysi aniqlangach neytrallanish issiqligini aniqlashga kirishiladi.

6 gr muzli sirka kislota 0,1 gr aniqlikda o'lchangan 500 ml sig'imli o'lchov kolbasiga
solinadi (g1 massa). Keyin kislota distillangan suv bilan belgigacha suyultiriladi. Kislota xarorati
xona xaroratiga tenglashtiriladi va yana o'lchanadi (g2 massa). Massalar farqidan eritma massasi
aniqlanadi; kislota kalorimetrga solinadi.

Texnik tarozida 4 gr natriy gidroksid (qattiq) o'Ichanadi, 50 ml sig'imli o'lchov kolbaga
solinadi va o0z - oz distillangan suv solinib to'liq eritiladi.

Eritma xona xaroratigacha sovutilgach oldindan o'lchangan tayoqchali ampulaga
quyiladi; eritmali ampula o'lchanadi va massalar farqidan ishqor massasi aniqlanadi.

Sirka kislota va ishqor eritmalari tayyorlangach, ishqorli ampula tiginga qo'yiladi; keyin
ampula tubi tayoqcha bilan sekin sindiriladi. Eritmani aralashtirib turib At xisoblanadi.
Neytrallanish issiqligini quyidagi tenglamadan xisoblaymiz:

Q=K-At

bu yerda: Q - neytrallashda ajralgan issiklikning umumiy miqdori; K - kalorimetrning
doimiysi; At - tajribada kuzatilgan xaroratning oshishi.

Neytrallash uchun 0,1 mol kislota va 0,1 mol ishqor olingan edi.

Berilgan miqdor kislotani neytrallanish issiqligini aniqlagandan keyin uning gramm -
ekvivalenti uchun neytrallanish issiqligi xisoblanadi. Kuchli kislotalarni kuchli asoslar bilan
neytrallashda 57,1 kJ ajralishini bilgan xolda Gess qonuni bo'yicha sirka kislotani dissotsialanish
1ssigligini xisoblash mumkin:

Quissots. = Q - 57.1
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2- ish. Tuzning gidratlanish issigligini topish

Gidratlanish issiqligi deb, suvsiz quruq tuzdan bir mol qattiq kristallogidrat hosil bo‘lish
protsessining issiglik effektiga aytiladi. Odatda bu issiglik effektini tajriba usuli bilan aniglab
bo‘lmaydi. Bu masalani kalorimetr yordamida suvsiz toza tuzni va shu tuz Krisstallogidratini
ko‘p miqdordagi suvda erish issigligini aniqlash va Gess qonunidan foydalanilgan holda hal
qgilish mumkin.

Masalan, mis sulfatning gidratlanishini olaylik. Boshlang‘ich holatda 1 mol kristallik mis
sulfatiga va n mol suvga egamiz.

CuSO, + H,0;
Oxirgi holda: CuSO, (aq) - ya‘ni CuSO, ning » mol suvdagi eritmasi hosil bo‘ladi.
Boshlang‘ich holatdan oxirgi holatga o‘tishni ikki yo‘l bilan olib borish mumkin.
1-yo‘l: CuSO, () +nH,0 =CuSO, (aq); AH,
2-yo‘l: CuSQO,(x) +5H,0 =CuSQ, 5H,O(x); AH,
CuSO, 5H,0+(n-5)H,0 =CuSO, (aq); AH,
Gess gonuniga binoan quyidagini yozish mumkin:
AH,=AH, +AH, (10)

Bu degan so‘z, birinchi yo‘l bilan olib borilgan protsessning issiqlik effekti ikkinchi yo‘l
bilan olib borilgan protsesslar issiqlik effektlarining yig‘indisidan iborat. Natijada (10) dan

AH, =AH, -AH,
ekanligini ko‘rishimiz mumkin.

Ishni bajarish uchun CuSO, -5H,0 tuzini yaxshilab maydalab, ikki marotaba 10 g dan

tortib olinadi. Birinchi tortib olingan tuz kristallogidratni erish issigligini aniglashga ishlatilinadi.
Ikkinchi tortib olingan tuzni chinni idishda to ko‘k rang yo‘qolguncha qizdiriladi. Bunda
kristallogidrat tarkibidagi suv chigib ketadi va suvsiz mis sulfat tuzi goladi. Suvsiz CuSQO, ni

eritish uchun 400g suv olsak, CuSO, -5H,0 ni eritish uchun 396,4 g suv olamiz (3,6 g farq 10 g
kristallogidrat tarkibidagi suv miqdori).

Ishni bajarish 1- ishda ko‘rsatilganidek amalga oshiriladi.
Bajarilgan ish xatosini aniglash

Kalorimetr doimiysini aniglayotganda gilingan xatoni hisoblash uchun quyidagi
tenglamadan foydalaniladi:

AC, AK+AC,
Cy K-C.

C, va AC, - suyuqlikning izobarik solishtirma issiqlik sig‘imi va absolyut chetlashish
giymati;
K va AK - kalorimetr doimiysi va uning absolyut chetlashish giymati;
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C. va AC. - kalorimetrning suyuqliksiz issiqlik sig‘imi va uning absolyut chetlashish
giymati.

Erish issigligini va neytrallanish issigligini aniglanganda gilingan xatoni hisoblash uchun
quyidagi tenglamadan foydalaniladi:

(AH) AK N 2(AT)* Lt 2Ag
AH K AT g

bunda
(AT)" -termometr shkalasining anigligi;
Ag -o‘lchanayotgan modda og‘irligi aniqligi.

Idish doimiysini aniglanayotgandagi xato taxminan 3%ni tashkil gilsa, issiglik effektini
aniqlanayotganda ham shuncha miqdorda xatoga yo‘l qo‘yish mumkin. Natijada umumiy xato ~
6%ni tashkil etadi. Idish doimiysini nazariy yo‘l bilan hisoblanganda xato yana ham katta
bo‘lishi mumkin.

4-LABORATORIYA ISHI

Kimyoviy muvozanatga turli xil omillarning ta’sirini o’rganish:harorat,konsentrasiya va
boshqalar.

NAZARIY MA‘LUMOT
Kimyoviy reaktsiyalar gaytmas va gaytar harakterda bo’lishi mumkin. Ular reaktsiya
kirishayotgan moddalarning tabiati va boshqa faktorlarga turlicha munosabatda bo’lishlari
mumkin. Kimyoviy reaktsiyaning qaytmaslik sharti reaktsiya natijasida cho’kma hosil bo’lishi,
gaz modda ajralib chigishi va yomon ionlanadigan modda hosil bo’lishi bilan xarakterlanadi.
AgNO3 + NaCl = AgCl, + NaNOs
BaCl, + K2SO4 =,BaS04 + 2KCl
Na2SO3 + H2S02 = NazSO4 + H20 + COy'
NaOH + HCI = NaCl + H.O
Qaytar reaktsiyalarda esa hosil bo’lgan modda bir vaqtning o’zida reaktsiya uchun olingan
moddalarga parchalanib turadi. Shuning uchun, reaktsiya qaytar xarakterda bo’ladi. lekin
shunday holatlar ham mavjudki reaktsiya natijasida qancha modda hosil bo’lsa, uning shuncha
qismi parchalanib turadi. Boshqacha qilib aytganda, chapdan o’nga yo’naluvchi reaktsiya tezligi
bilan o’ngdan chapga yo’naluvchi reaktsiya tezligi o’zaro teng bo’ladi. Qaytar reaktsiyalarga
misol qilib, ekvimolekulyar kontsentratsiyalarda olingan karbonat angidrid bilan vodorod orasida
yopiq idishlarda 1200° da boradigan reaktsiyani ko’rsatish mumkin. Bu reaktsiyaning
tenglamasi:

CO;+Hy 5 CO +H0

Bu reaktsiyada, bir vaqtning o’zida bir — biriga qarshi ikkita jarayon sodir bo’ladi. To’g’ri
(o’ngdan chapga) reaktsiya natijasida uglerod (II) — oksid va suv hosil bo’lsa, ular ham o’z
navbatida ta‘sirlanib karbonat angidrid va suv suv hosil qilishi mumkin. Lekin kimyoviy
reaktsiya tezliklarining qiymatlari ma‘lum vaqtda o’zaro teng bo’lib qolish holatlari ham
mavjud. Shunga mos kelgan holat kimyoviy muvozanat deb yuritiladi. Uning umumiy
ko’rinishda quyidagicha ifodalash mumkin:
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mA+nB S pC +gD

massalar ta‘siri qonuniga asosan to’g’ri va teskari tomon yo’naluvchi reaktsiyalarning
tezliklarini ifoda etsak, u quyidagi ko’rinishga ega bo’ladi:

m _n P ~9
Vi=Ki- C -C V=K, C_-C
A B C D
Kimyoviy muvozanatning hosil bo’lishiga sabab, reaktsiya boshlanishi vaqtida reaktsiya
uchun olingan moddalarning kontsentratsiyalari asta — sekin kamayib boradi. Reaktsiyadan hosil
bo’lgan moddalarning kontsentratsiyalari esa asta — sekin ortib boradi. Muvozanat sodir
bo’lganda esa, ularnnig qiymati ma‘lum vaqt orasida o’zaro tenglashib qoladi. Shu vaqtiga mos
kelgan yuqoridagi reaktsiyaning ko’rinishini quyidagicha ifodalash mumkin:

" c?c?
SHuning uchun A—l = —;—’Z bo’ladi deb qarash mumkin. Tenglamadagi nisbatlarning
2 C C
A B

qiymatini «K» bilan almashtirib yozish natijasida quyidagi bog’lanishni hosil qilish mumkin.

a
«

I

a

Q‘Q
no3AS
o =

bu yerda K — kimyoviy reaktsiyaning muvozanat konstanti. U har bir reaktsiya uchun
0’zgarmas kattalik bo’lib, moddalarning kontsentratsiyalariga bog’liq bo’lmasdan temperaturaga
bog’liqdir.

Ca va Cg — reaktsiyaga kirishayotgan moddalarning kontsenratsiyasi.
C. va Cy — reaktsiyaga hosil bo’lgan moddalarning kontsentratsiyasi.
M; N; p; n— stexiometrik koeffitsientlar.

Muvozanatda turgan sistemaga tashgaridan biror ta‘sir ko’rsatilsa, unda o’zgarish sodir
bo’ladi. muvozanatdagi sistemalar muvozanatiga reaktsiyaga kirishayotgan moddalarning
kontsentratsiyalari, temperatura va bosimning ta‘sirini har tomonlama o’rganish natijasida Le —
Shetele qoidasi yaratildi. Le — Shetele printsipi bo’yicha, muvozanatda turgan sistemaning
muvozanati tashqaridan qandaydir ta‘sir ko’rsatilib o’zgartirilsa, unda muvozanatning siljishi
sodir bo’ladi. uning yo’nalishi esa ko’rsatilayotgan ta‘sirga teskari yo’nalishda bo’ladi, ya‘ni
bosim ortishi bilan reaktsiya hajm kamayish tomoniga, temperatura ortishi bilan esa reaktsiya
1ssiqlik yutilishi tomoniga, kontsentratsiya ortishi bilan esa, modda hosil bo’lishini ta‘min qilish
tomoniga yo’naladi.

. TAJRIBALAR

1. Probirkaning to’rtdan bir qismigacha Temir (111) — xloridning suyultirilgan eritmasidan
quying. Uning ustiga shu miqdorda suyultirilgan ammaoniy rodanid eritmasidan qo’shing. So’ng
aralashmani ohista chayqating. Hosil gilingan och gizil rangli eritmaning reaktsiya tenglamasini
yozib harakterlang.

2. Eritmani turtda probirkaga mumkin qadar barobar qilib bo’ling. Probirkalarning birini
tekshirish yoki o’zgarishlarni solishtirib ko’rish uchun saqlang. Ikknchi probirkaga temir (III) —
xlorid tuzining kontsentrlangan eritmasidan, uchinchisiga esa ammoniy rodanidning
kontsentrlangan eritmalaridan qo’shing. Hosil qilingan eritmalarning rangini tekshirish uchun
goldirilgan probirkadagi suyuglikning rangi bilan solishtirib, kimyoviy muvozanatning gaysi
tomonga siljiganini aniglang. Eritmaning rangi to’qlashsa, kimyoviy eritmaga ammoniy xlorid
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tuzi kristallaridan bir necha dona tashlang va eritma rangining o’zgarishini tekshirish uchun olib
quyilgan probirkadagi eritmaning rangini o’zgarishini tekshirish uchun olib quyilgan
probirkadagi eritmaning rangiga solishtirib aniqlang. Bajarilgan tajribalar vaqtida sodir bo’lgan
reaktsiya tenglamalariga to’g’ri kelgan reaktsiyalarning muvozanat konstantasini ifoda qiling.

MASHQ VA MASALALAR.
1. Quyidagi reaktsiyalar uchun kimyoviy muvozanat konstantasining matematik ifodasini
yozing.

N2 + 2H2 S 2NH3
2NO2 S N20O4
2. Quyida keltirilgan reaktsiyalarda temperatura va bosimning ortishi bilan kimyoviy
reaktsiyaning muvozanati qaysi tomonga siljiydi?

2S02 + 02 5 2S03 + 47 k Kain
N2 + O2 5 2NO — 43 kx kan
302 5 203 — 68 k kan
2H> + O2 5 2H20 + 139,8 x kan
3. Quyidagi reaktsiyalarning gaysi biri gaytar xarakterda ekanini tushuntiring.
AgNOs + NaCl = AgCl + NaNO3
CaCOs3 + 2HCI = CaClz + CO; + H20
KCI + NaNOz — NaCl + KNO3
4. Quyidagi muvozanatdagi sistemada ganday qilib fosfor (111) — xlorid migdorini orttirish
mumbkkinligini ko’rsating:

PCls = PCl3 + Cl, — 130 k2K

5-LABORATORIYA ISHI
Gomogen reaksiyalarning muvozanat konstantalarini aniglash.

KIMYOVIY REAKTSIYALARNING TEZLIGI.
NAZARIY MA‘LUMOT.

Kimyoviy reaktsiyalar ham boshqa protsesslar singari, vaqtga bog’liq bo’ladi va shuning
uchun, biror tezlik bilan harakterlanadi. Bazi reaktsiyalar shunday tez boradiki, amalda ularning
bir onda bo’ladi deb hisoblash mumkin. Suvdagi eritmalarda kislotalar, tuzlar va asoslar orasida
boradigan ko’pgina reakttsiyalar yoki portlash reaktsiyalari ana shunday reaktsiyalardir. Bazi
reaktsiyalar shunday sekin boradiki, ularning tamom bo’lishi uchun yillar va hatto asrlar kerak
bo’ladi; bunday reaktsiyalar jumlasiga organik moddalarning ko’pgina reaktsiyalari kiradi.

Har xil kimyoviy protssselarni o’rganish, kimyoviy reaktsiyalarning tezligi, reaktsiyaga
kirishayotgan moddalar tabiatiga va miqdoriga hamda reaktsiya borayotgan sharoitga bog’liq
ekanligini ko’rsatadi. Bunday sharoitga temperatura, bosim, katalizator ishtirok etish yoki
yetmasligi va boshgalar kiradi.

Kimyoviy reaktsiyalar tezligi, kimyoning kimyoviy kinetika deb ataladigan bo’limida
o’rganiladi.

Molekulalarning o’zaro ta‘sir etishi uchun, avvalo, ular o’zaro to’qnashishi kerak.
Molekulalar o’zaro qanchalik ko’p to’qnashsa, kimyoviy reaktsiya shunchalik tez boradi.
To’gnashuvlar  soni  temperaturaga hamda  reaktsiyaga  kirishayotgan  molekulalar
kontsentratsiyasiga bog’liq. Reaktsiyaga kirishaytgan moddalarning kontsentratsiyasi qancha
yuqori bo’lsa, molekulalarning o’zaro to’qnashish soni ham shuncha ko’p bo’ladi. to’qnashganda
har gqanday molekulalar ham o’zaro ta‘sir etavermay, balki «aktiv» energiyaga ega bo’lgan
molekulalargina o’zaro ta‘sir etadi. Temperatura ko’tarilishi va reaktsiyaga Kirishayotgan
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modddalar kontsentratsiyasining ortishi bilan «aktiv» molekulalar soni ham ortadi, buning
natijasida kimyoviy reaktsiya tezligi ham ortadi. Masalan ta‘sir qonuni quyidagicha ta‘riflanadi:
Kimyoviy reaktsiya tezligi reaktsiyaga kirishayotgan moddalarning molyar kontsentratsiyalari
ko’paytmasiga to’g’ri proportsionaldir.

A + b = C + ]I tipidagi reaktsiya uchun massalar ta‘siri qonunining matematik ifodasi
quyidagicha bo’ladi:

V=K Ca-Cg,

Bu yerda V — reaktsiya tezligi;
Ca va Cs— A va b moddalarning molekulyar kontsentratsiyasi,
K — reaktsiya tezligi konstantasi (bu konstanta har bir reaktsiya uchun reaktsiyaga
kirishayotgan moddalarning tabiatiga va temperaturasiga bog’liq).
Agar reaktsiyaga kirishuvchi A va b moddalarning formulasida koeffitsientlar bo’lsa,
masalan, MmA + nb = C bo’lsa, tezlik tenglamasi quyidagi ko’rinishni oladi:

M _n
V=K-C C
A B

Agar reaktsiyada gattig moddalar ishtirok etsa, reaktsiya tezligini hisoblashda fagat gaz
holatidagi va erigan moddalarnigina kontsentratsiyasi olinadi. Qattig moddalar reaktsimyaga
fagat yuzasi bilan ishtirok etadi, shu sababli gattig moddaning maydalanish darajasi ham
kimyoviy reaktsiya tezligiga ta‘sir etadi: gattiq modda gancha mayda bo’lsa, kimyoviy reaktsiya
tezligi shuncha yuqori bo’ladi.

Kimyoviy reaktsiyaning tezligiga temperatura ham juda katta ta‘sir ko’rsatadi.
Temperatura har 10° ko’tarilgan reaktsiya tezligining ikki — uch marta ortishi tajriba yo’li bilan
aniqlangan; temperatura pasayganda reaktsiya tezligi xuddi o’shancha marta kamayadi. Bu
bog’lanish Vant — Goff qonunidir, uning matematik ifodasi quyidagicha bo’ladi:

-t
1 10
")

kimyoviy reaktsiya tezligining qanday o’zgarishini uglerod (II) — oksid bilan kislorod
orasida reaktsiya misolida ko’rsak bo’ladi. unda reaktsiyada ishtirok etayotgan uglerod (I1)—
oksidning kontsentratsiyasini 3 barovar o’zgartirsak, masala quyidagi tenglama asosida
yechiladi:

2CO + 02 =2C02
reaktsiyaning boshlang’ich tezligi:

V1 =K [COJ? [03]

Kvadrat gavslarda moddalarning kontsentratsiyasi ko’rsatilgan. Uglerod (1) — oksidning
kontsentratsiyasi 3 — marta ortirilgandan keyin kimyoviy reaktsiya tezligi

V2 = K [3COJ? [02] =K -O [CO]? [O2].

bo’ladi. V1 va V2 larni taqqoslab ko’rib, uglerod (II) — oksid kontsentratsiyasi 3 marta
ortganda kimyoviy reaktsiya tezligi 9 marta ortishini tushunish oson.

Kimyoviy reaktsiya tezligining o’zgarishida kataliz hodisasi ham katta rol o’ynaydi. Turli
kimyoviy reaktsiyalar tezligining o’zgartiradigan moddalar ma‘lum. Bunday moddalar
katalizatorlar deb ataladi. Reaktsiya tezligining oshiruvchi moddalar musbat, reaktsiya tezligini
kamaytiruvchi moddalar esa manfiy katalizatorlar deb ataladi.
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Biz uchun zararli reaktsiyalar tezligini sekinlashtiruvchi moddalar hozirgi vaqtda keng
targalgan. Masalan, metallar korroziyasini, ozig — ovgat moylavrining achishni, kauchuk va
boshqga polimerlarning olksidlanishini kamaytiradigan moddalar ko’p ishlatiladi. ular reaktsiya
davomida o’zgarmaydi. Bunday moddalar ingibatorlar deb ataladi. Ingibatorlarga quyidagilar
misol bo’la oladi:

1) tetraetilen go’rg’oshin Pb(C2Hs)s — ichki yonuv dvegatellarida yoqilg’ini detonatsiyadan
saglaydi.

2) alfanaftol — kreking benzini oksidlanishdan va smola hosil gilishidan saglaydi.

TAJRIBALAR

Sulfat kislota bilan natriy tiosulfat o’zaro reaktsiyaga kirishi natijasida oltingugurt ajralib
chiqib, loyqga hosil giladi:

NazS203 + H2SO4 = NaSO4 + H20 + SO0 +9

Reaktsiya boshlangandan loyqa hosil bo’lgunchao’tgan vaqt shu reaktsiyaning tezligi
hisoblanadi.

1-tajriba. Reaktsiya tezligining reaktsiyaga kirishuvchi moddalar

kontsentratsiyasiga bog’liqligi.

Uchta probirkaga sulfat Kislota eritmasidan 5ml dan quying. Uchta stakanchaning yoki
kolbachaning birinchisiga natriy tiosulfat eritmasidan 15 ml, ikkinchisiga natriy tiosulfat
eritmasidan 10 ml va 5 ml suv, uchinchisiga natriy tiosulfat eritmasidan 5 ml va 10 ml suv
soling. Vaqtni belgilab turib, har qaysi stakanchaga probirkalardan biridagi kislotani quyib, tezda
aralashtiring. Har bir stakanda gancha vaqtdan so’ng (sekund hisobada) loyqa hosil bo’lishini
kuzating. Ishni quyidagi tartibda yozing.

Stakanning | Sulfat kislota |Natriy tiosulfat |Suvning Natriy Loyga | Reaktsiyaning
nomeri eritmasining | eritmasining tiosul- hosil nisbiy tezligi
fatning bo’lish V= I
Hajmi, ml hisobida nisbiy | vaqtit® Tt
kontsentrats | (sek)
Iyasi
1 5 15 0 3
2 5 10 5 2
3 5 5 10 1

Kuzatish natijalarini grafik tarzida ifodalang. Buning uchun abstsissalar o’qiga Na>S,03
ning nisbiy kontsentratsiyasini, ordinatalar o0’qiga esa reaktsiyaning nisbiy tezligini qo’ying.

2—tajriba. Reaktsiya tezligining temperaturaga bog’liqligi.

Bitta probirkaga natriy tiosulfat eritmasidan 5 ml, ikkinchi probirkaga esa sulfat Kislota
eritmasidan 5 ml quying. Probirkalarni suvli stakanga solib qo’ying. Har 5-7 minutda suv
temperaturasini o’lchab borib, ikkala probirkadagi eritmani aralashtiring va loyqa hosil
bo’lguncha o’tgan vaqtni (sekund hisobida) aniqlang. Boshqa ikkitaprobirka olib, ularning biriga
natriy tiosulfat eritmasidan 5 ml, ikkinchisiga esa sulfat kislota eritmasidan 5 ml quying.
Probirkalarni suvli stakanga tushiring. Suvning temperaturasini avvalgi tajribadagi
temperaturadan 100 oshiring. Probirkalardagi eritmalarni aralashtiring. Loyqa hosil bo’lguncha
o’tgan vaqtni hisoblang. Ishni quyidagi tartibda yozing.
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Tajriba nomeri Tajriba Loyga hosil bo’lish vaqti Reaktsiyaning

o’tkazilgan nisbiy tezligi
harorat
1
2
3

Abtsissalar 0’qiga temperaturani va ordinatalar o’qiga reaktsiyaning nisbiy tezligini qo’yib,
kuzatish natijalarini egri chiziq bilan ifodalang.

3 — tajriba. Reaktsiya tezligiga katalizatorning ta‘siri.

Vodorod peroksidning parchalanishi odatdagi temperaturada sekin boradi, agar katalizator
qo’shilsa, uning parchalanishi tezlashadi. Probirka hajmining 1/3 gismigacha vodorod peroksid
eritmasidan quying. Unga bir chimdim (pichoq uchida) marganets (IVV) — oksid soling va
probirkaga chug’lanib turgan cho’pni tushiring (cho’p suyuqlikka tegmasin). Kuzatilgan
hodisaning sababinin tushuntirib bering.

NAZORAT SAVOLLARI VA MASALALAR.

1. Kimyoviy reaktsiya tezligi va unga ta‘sir etadigan faktorlar nima?

2. reaktsiya tezligining temperaturaga bog’ligligi qganday bo’ladi?

3. Ingibator va promotorlar nima?

4. Vodorod va kisloroddin suv hosil bo’lish reaktsiyasining tezligi tenglamasini tuzing
hamda vodorod kontsentratsiyasi uch marta oshirilganda reaktsiya tezligi qanday o’zagarishini
ko’rsating.

3. temperatura koeffitsientini 2 ga bo’lganda, temperaturani 40°C dan 70°C ga

ko’targanda reaktsiya tezligi necha marta ortadi?

6-LABORATORIYA ISHI
Individual suyuglikning molyar bug’lanish issiqligini aniqlash
Ishning magsadi:

1. Pufakcha hosil bo‘lgandagi maksimal bosimni o‘l-chashdan foydalanib bir necha
temperaturalarda suyuqlikni sirt tarangligini o‘lchash (Rebinder metodi).

2. Berilgan suyuglikni tajribada olingan va adabi-yotdagi giymatlar bo‘yicha & -T" ligini
temperaturaga bog*-liglik grafikidan kritik temperaturasini topish.

3.Yangi 1 em’ yuza hosil bo‘lgandagi entropiya va en-talpiyani o‘zgarishini hisoblash.

Metodni printsipi

Pufakcha hosil bo‘lgandagi maksimal bosimni o‘l-chash metodi, suyuqlikka kapillyar
orgali havo pufakchasini uzilishiga berilgan bosimni o‘Ichashga asoslangan.
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Kapillyardan pufakchani sekin suyuqglikga sigilganda ichki ortigcha bosim vujudga

keladi, bu esa Laplas gonuniga asosan bunda sirt tarangligi aniglanadi Ocr va pufakchani egri
sirti

bu yerda r -kapillyardagi suyugqlikni botigligini (menisk) egri chizigini radiusi. VP -ortigcha
bosim.

Egri chizig‘ini radiusi pufakchani suyugqlikka siqish darajasiga qarab, o‘zgaradi.

8-rasmdan ko‘rinib, turibdiki, boshlanish vaqtdagi pufakcha egrilik chizig‘i katta
radiusga ega va uning sirti tekis desa, ham bo‘ladi (r)>r) vaqt o‘tishi bilan egriligini radiusi
kichiklashib boradi, pufakcha qabriglashib boradi va 'm =T bo‘lganda ichki pufakchani ortigcha

bosimi maksimal giy-matga yetadi (VPMAX). Bu bosim kapillyardagi tashgi bosimga tengdir.
Kelgusida pufakchani o‘lchovini oshirish uchun tashqi bosimni oshirish talab qilmaydi, chunki
pufakcha kattalashgan sari undagi ichki bosim Laplas gonuniga asosan kichiklashib boradi.
Trubkadagi havo natijasida pufakcha shakliga kirishga intiladi va kapillyardan uzilishiga olib
keladi. Shunday qilib, shu metod bilan sirt tarangligini aniqlash tashqi bosimni o‘Ichashga olib
kelada, bu esa 2>p ga tengdir. Pufak hosil bo‘lgandagi maksimal bosim o‘lchash metodi bilan
sirt tarangligini aniglashda buni ustidagi suyuglikni sirt gavatini gidrostatik bosimini hisobga
olish kerak. Ammo, agar kapillyar suyuqlikda juda chuqurlikda bo‘lmasa, uning radiusi kichik
bo‘lganligi tufayli qo‘shimcha bosimni hisobga olmasa ham bo‘ladi.

Ishni bajarish tartibi.

Pufak hosil bo‘lgandagi maksimal bosimni oddiy o‘lchash variant bo‘lgan Robender
pribori yordamida o‘lchash mumkin u quyidagi yacheykalardir: 1-o‘lchash yacheykasi, 2-
kapillyar, 3-kompressor gaysiki buni yordamida ichki bosim hosil gilinadi va 4- monometr, 5-

mikrovint.
. A
] 1
= R
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9 — rasm. Rebinder priborini sxemasi.

O‘Ichashni quyidagicha olib boriladi:

Ma‘lum bir chegaragacha tekshiriladigan suyugqlik 1- yacheykaga qo‘yiladi, so‘ngra bu
suyuqlik yuzasiga kapilyar uchi 1 mm atrofida tegib turiladi. Kapillyar kompressor va monometr
bilan rezina trubasi orgali ulanadi. Kompressor orqgali kapillyardagi havo bosimini mikrovint
bilan normal-lashtirib turiladi, monometrni krani shunday burash kerak, chunki bunda asbobda
ortigcha bosim hosil gilinsa, mono-metrdagi suyuqglik chiqib ketadi.

Kapillyar uchida hosil bo‘lgan havo pufakchasi VPuax etganda suyugqlikni sirt gavatidan
uziladi. Bu paytda sistemada bosim kamayadi va monometrdagi suyuqlik tusha boshlaydi, ammo
yangi pufak hosil bo‘lganligi tufayli yana ko‘tariladi. Har doim monometrdagi suyuqlikni
darajasi tushib ko‘tarilib turadi.

Monometrdagi suyuglikni mana shu holatini kamay- tirish uchun (8-10 sek.) da pufak
hosil bo‘lib turishiga erishiladi. Agar monometrni ko‘rsatishi 2-3 sek. davomida o‘zgarmasa, u

holda monometrni chap va o‘ng tomonidagi ko‘tarilish va tushish darajasini farqini Vh=h —h,
yozadilar. Kapillyarni radiusini o‘lchashdagi qiyinchiligini chetlatish uchun sirt taranglikni
aniglashda nisbiy metoddan foydala-niladi. Buning uchun (idish) kapillyar doimiysi K topiladi,
qaysiki maksimal bosim va sirt tarangligi ma‘lum bo‘lgan moddaga (etalon) nisbatan topiladi.

_ Sor
VP

VP bosimni aniglab koeffitsientni hisoblab tekshi-rilayotgan suyuglikni sirt tarangligini
hisoblaydilar.

S§=K*VP,_

Etalon suyuglik sifatida H,0 yoki benzol olinadi. Tekshiriladigan suyuglikni bir necha
temperaturalarda o‘l-chaydilar (tekshiradigan suyuqlik uchun temperaturalarni o‘qituvchi
ko‘rsatadi). O‘lchashdan oldin suyuqlikni tempe-raturada termostatda, so‘ngra amaliy va
adabiyotdagi berilgan giymatlar bo‘yicha sirt tarangligini temperaturaga bog‘liq egri chizig‘i
chiziladi (0 —T) bu egri chizigdan berilgan suyug-likni kritik temperaturasi topiladi va 1 cn’
yuza hosil bo‘l-gandagi entropiyasini va en-talpiyasini hisoblaydi.

1-ish. Suvda organik moddalarning eruvchanligini ularni sirt tarangligini o‘lchash
orgali aniglash

Sekin-asta suvga organik sirtga-aktiv moddalar (SAM) qo‘shib borilsa, aralashmani sirt
tarangligini kamayishiga olib keladi. Keyinchalik qo‘shib borish natijasida to‘yingan nug-tasiga
erishilsa,eriydigan moddalar qo‘shib borilsa ham sirt tarangligini o‘zgartirmaydi. ©—0
koordinatlardagi grafigida chizib ko‘rish mumkin, ya‘ni oldin kamayib borib, so‘ngra tuyingan
nuqtaga yetgandan keyin (9) o‘zgarmay qoladi.
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bu yerda a-to‘yingan nuqgtasi - qo‘shiladigan moddaning hajmi

¢ o . . . . . . . . M= *19
a-nuqtaga to‘g‘ri kelgan suyugqlikni hajmi orqali uning massasi aniqlanadi, ya‘ni P (P-
tajriba temperaturasi-dagi suyugqlikni zichligi) va og‘irlik tsrotsentlarida eruvchanlik hisoblanadi,
butun eritmani og‘irligini toza suvni og‘irligiga teng deb (ya‘ni 100 g eritmadagi moddani
grammlar soni) olinadi. Metodning printsipi va ishni bajarish tartibi 1-ishda ganday bo‘lsa,
shunday. Ammo, 1-ishda foydalanadigan 1-idishni o‘rniga 250 ml stakan, byuretkada
tekshiriladigan organik modda va magnit aralashtirgich olish kerak.

Eruvchanlikni aniglash uchun doimiy temperatura zarur (ish vaqgtida uy temperaturasi)
olinadi. Toza suvni mono-metrdagi ko‘tarilish darajasini farqni Vh aniglash uchun ( stakanga
100 ml suv qo‘yiladi ). har safar ma‘lum miqdorda suvga organik modda qo‘shib Vh ni o‘Ichab
boriladi. Keyin sirt tarangligini hajmga bog‘liqlik grafigi chiziladi (0 —9&). Tekshiriladigan
modda sifatida anilin, etil efiri, izobutil spirti, nitrobenzol, karbon turtxlorid, benzol, toluol va
boshqalarni olish mumkin. Bu ishni majburiy va kurs ishi sifatida qo‘yish mumkin. Bir necha

moddalarni eruvchanligi shu metod bilan aniglab, boshga eruvchanlikni aniglaydigan metodlar
bilan solishtirish mumkin.

2-ish. Mol sirt energiyasini mol bug‘lanishi issigligi orasidagi korrelyatsiya borligini
aniglash

Ishni bajarish tartibi 1- ishda ko‘rsatilgandek.

Bir necha organik suyugliklar uchun galoidlarni hosi-lalari, spirtlar, uglevodorodlar va
boshga suyugliklarni Rebin-der metod bilan o‘Ichab, mol sirt energiyasini hisoblash kerak. Sirt
tarangligini o‘lchagan temperaturalardagi bug‘lanish is-sigliklarni ma‘lumotnomadan topib, mol
sirt energiya mol bug‘lanish energiyasini funktsiya sifatida - mol sirt ener-giyasini bog‘liglik
grafigi chiziladi. Agar nugtalar bir to‘g‘ri chiziqqa yotsa korrelyatsiya koeffitsientini yoki eng
kichik kvadratlar metodi bo‘yicha to‘g‘ri chiziq tenglamasidagi koeftitsientini hisoblash "Iskra
124" da tuzilgan program-madan foydalanish mumkin, bu programmda shu metodik ko‘rsatmada
biriktirilgan.

7-LABORATORIYA ISHI

Ikki komponentli gattiq sistemalarning suyuglanish holat
diagrammalarini tuzish.

Binar aralashmalar

Binar aralashmalarni haydash
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Bunday aralashmalarning suyuq xolatidagi komponentlari nisbati eritma bilan
muvozanatda turgan bug'ining komponentlari nisbatidan farq qiladi. Oson uchuvchan

komponent haydalgan sari, eritmaning qaynash harorati oshib, aralashma tarkibiga bog'liq
bo'ladi.

Doimiy bosimda qaynash haroratini aralashma tarkibiga bog'liqlik grafigi (“Harorat-
tarkib” diagrammasi) rasmda tasvirlangan, bunda ordinatalar o'qiga harorat, abtsissalar o'qiga
aralashma tarkibi joylashtiriladi. Pastki egri chiziq suyuq aralashma tarkibini qaynash haroratiga

— — bog’ligligini, yuqorigi esa bug" tarkibini bog liqligini
ko'rsatadi. Bu egri chiziglar linzasimon shakl hosil
qilib, uning o'rtasi gaynayotgan suyuqlik va
to'yingan bug" tarkibiga mos keladi.

“Harorat — tarkib” diagrammasi ayni haroratda
suyuq aralashma va bug’ tarkibi ma'lum bo’'lganda
qurilishi mumkin. B komponent oson uchuvchan

bo'lgan, A va B komponentlardan iborat aralashmani
ko'rib chigamiz. Diagrammadagi a va b nuqtalar toza
komponentlarning qaynash haroratlariga mos keladi.
Oson uchuvchan komponent B ni qo'shilishi
A x' X Yoy B aralashmani qaynash haroratini pasaytiradi, buning

B komponenti mol ulushi > 1007  natijasida suyuglik va bug'da komponentlar nisbati
«Harorat - tarkib» diagrammasi o'zgaradi. B komponent uchuvchan bo'lganligi
sababli, bug'da B komponent ko proq bo'ladi.

Doimiy tashqi bosimda x nuqtaga mos keluvchi tarkibli suyuqlikni haydalish jarayonini
ko'rib chiqamiz. Qizdirilganda aralashma t; haroratda qaynaydi (suyuqlikni qaynash egrisida d
nuqta); bu haroratda bug'ni tarkibi y nuqtaga mos keladi (bug’ egrisida ¢ nuqta), ya'ni u oson
uchuvchan komponent B ga boy bo'ladi, buning natijasida suyuqlikda A komponent miqdori
oshadi va aralashmani qaynash harorati oshadi; x chapga x' ga o'tadi. YAngi tarkibli
aralashmaga qaynash harorati to mos keladi (suyuqlikni qaynash egrisida di nuqta), ushbu
haroratda bug" y' tarkibga mos keladi (bug’ egrisida ¢’ nuqta). Suyuqlikni bug'lanishi davom
qilgach, oxirgi qismi qiyin uchuvchan komponent A dan iborat bo ladi.

Bug'ni kondensatsiyasida nisbatlar teskari bo'ladi. Masalan, y'x* tarkibli bug’ t. haroratda
kondensatsiyalanib boshlaydi va oson uchuvchan komponent B ga boy bo'lgan x'tarkibli
kondensat beradi.

Suyugqlikni ozgina miqdori bug'langanda ham uning tarkibi o'zgarishini inobatga olib,
suyuqlik ustidagi to yingan bug’ tarkibini aniqlash uchun namunani harorat o’ zgarmay qolganda,
ya'ni suyuqlik qaynaganda olish kerak bo'ladi. Turli foiz kontsentratsiyali eritmalarni qaynatib,
birinchi bug'ining tarkibini aniqlab “Harorat — tarkib” diagrammasini tuzish mumkin.

Ishning magqsadi: o'zaro cheksiz eruvchi eritmalarni haydashni o'rganish va olingan
natijalar asosida “Harorat — tarkib” diagrammasini tuzish.

Kerakli asbob va reaktivlar. Suyuq aralashmalarni qaynash haroratini aniqlash qurilmasi;
chinni bo'lakchalari; 50 ml li rezina tiqinli uchta kolba; rezina tiqinli 1 ml suyugqlik sathi
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belgilangan uchta probirka; NaOH ni 0,1 n li eritmasi; fenolftalein; CHsCOOH; millimetr

gog’ozi.

Qurilmani tuzilishi. Suyuq aralashmaning qaynash haroratini aniqlash qurilmasi
gaynatish uchun idish 1, termometr 2, sovutgich 3 dan iborat bo'ladi. Sovutgichning ichki

\ U

Suyuq aralashmalarning qaynash haroratini aniqlash
qurilmasi.

1-qaynatish uchun idish; 2-termometr; 3-sovutgich;
4-tiqin; 5-namuna olish uchun probirka.

naychasi tiqin 4 ga erkin harakatlana olib, holat 6 ga
o'tadigan qilib qo'yiladi.

Qurilma shtativga joylashtirilib, idish 1 ga
tekshirilayotgan suyuqlik solinadi va bir tekis gaynashi
uchun bir nechta dona chinni bo'laklari tashlanadi. Idish
bir og'ziga tigin orqali 120-130 grad li termometr
simobi suyuqlikka ozgina kirib turadigan qilib joylanadi.
Keyin idish 1 sovutgich 3 bilan ulanadi, sovutgichdan
suv o'tkaziladi va suyuqlik gaynaguncha qizdiriladi.

Harorat  o'zgarmay  qolganda  (suyugqlik
qaynaganda) sovutgich 6 holatga o'tkaziladi va probirka
5 ga 1 ml distillyat olinadi. SHundan keyin qurilma
buziladi, idishdan suyuqlik to’kib tashlanadi, idish
yaxshilab yuviladi va keyingi tekshiriladigan suyuglik
bilan chayiladi.

YUqoridagi tajriba har bir aralashma bilan
o tkazilib, qaynash harorati yozib boriladi. Probirkaga
olingan distillyatlar 0,1 n i NaOH eritmasi bilan
titrlanadi.

Eritma tayyorlash. 35-40 ml dan 20%, 40% va

60% li sirka kislota eritmalari tayyorlanadi.

Ishni bajarish. Dastlab yuqorida ko'rsatilgan usul bilan suv va sirka kislotani qaynash
haroratlari alohida topiladi. Olingan natijalar “Harorat — tarkib” diagrammasida a va b nuqtalari
qilib belgilanadi. Keyin har bir olingan namuna idish 1 ga solinib, qaynash harorati aniglanadi va
olingan distillyat titrlanib, uning tarkibi aniqlanadi. Olingan natijalar quyidagi jadvalga yoziladi.

Aralashma eritmalari Aralashma tarkibi Qaynash Distillyat

harorati (°C) (bug") tarkibi

Suyuqlik A 100%

Suyuglik B 100%

Eritma 1

Eritma 2

Eritma 3
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Olingan natijalar asosida grafik tuziladi, bunda ordinatalar o'qiga harorat,

abtsissalar o qiga suyuqlik va bug’ tarkiblari qoyiladi.
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Mustagqil talim topshiriqglari

1. Fizkaviy kimyo alohida fan sifatida ro’yobga kelishi. Fizikaviy kimyoning
XVIII asr namoyondalari. Fanning rivojlanishi.

2. Fizikaviy kimyoni fan sifatida tanilishiga qaysi olimlar 0’z hissasini
qo’shgan. XVIII — XIV asrlar davomida kimyoda qanday yangi kashfiyotlar
qgilindi.

3. Kimyoviy termodinamika tushunchasi. Kimyoviy termodinamika atamalari.
Termodinamikaning birinchi qonuni. Ideal gazlarning kengayish ishi.

4. Termokimyo fanining magsadi. Gess qonuni va uning tatbigi. Reaktsiya
issiqlik effekti haroratdan bog’ligligi.

5. Termodinamikaning birinchi gonunining kamchiliklari. Termodinamikaning
ikkinchi qonuni. Karno sikli.

6. Turli jarayonlar uchun yentropiyasining hisoblash. Aralashish yentropiyasi.
Gibbs va Gelmdols yenergiyalari.

7. Kimyoviy muvozanati. Muvozanat sodir bo’lganda Gibbs energiyasining
o’zgarishi. Muvozanat doimiyligi haroratga bog’ligligi.

8. Plank postuloti, Nerstning issiglik tenglamasi. Termodinamikaning 11 —
gonuni.

9. Statistik termodinamika fani. Mikroholat va tartibsizlik. Angambillar.

10. Aralashish yentropiyasining statistik talgini. Ideal gazlar uchun aralashish
yenfropiyasi tenglamasi ganday keltirib chigariladi.

11. Qaytmas jarayonlar uchun termodinamikaning ikkinchi qonuni enfropiyani
mavjudlik va oshish gonunidir.

12. Mikrosistemalarda yenergetik nuqtai nazardan bir-biriga yaqin bo’lgan
holatlarni umumlashtiruvchi kattalik.

13. Fazoviy muvozanat tushunchasi. Fazalar goidasining tushunchalari. Bir
komponentli sistemalar. Suvning holat diogrammasi.

14. Bir komponentli sistemalar holat diogrammalarining turlari. Monotrop va
yenantrop o’tishlar.

15. Ikki komponentli sistemalar. Yevtektikali ikki komponentli sistemalar.
Yelka goidasi.

16. Sistemadagi har gaysi fazaning kimyoviy tarkibini ifodalash uchun yetarli
bo’lgan modda hillarining eng kichik soni.
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Atom - musbat zaryadlangan atom yadrosi bilan manfiy zaryadlangan
elektronlardan tarkib topgan elektrneytral zarrachadir.

Alkimyo — IV asrdan XVII asrgacha faoliyat ko’rsatgan kimyo fanini
rivojlanishida ijobiy rol o’ynagan arab alkimyosi va unga qarshi o’laroq,
G’arbiy Yevropa alkimyosi reaktsion, ilmga xilof oqim bo’lgan, cherkov bilan
feodallar manfaati uchun hizmat gilgan ogimdir. Alkimyogarlarning butun
harakati sirli «falsafiy tosh»ni axtarib topishga garatilgan edi. Bu tosh go’yo
noasl metallarni asl metalga aylantirishi, inson umrini uzaytiruvchi elektr yoki
bu kasalliklarni davolash kerak edi.

. Avogadro domiysi — 6,02 - 1022 g/mol.

Alfa zarracha (a — zarracha) — musbat zaryadga ega bo’lgan zarracha bo’lib,
uning massasi 4 uglerod birligiga teng, tezligi 20000 km/sek, geliy ionlari
(He?*) dan iborat.

Asosiy guruhcha — tipik elementlardan tashkil topgan elemetlar gatoridir.
Aktinoidlar — VI davrda tartib ragamlari 90 ...103 bo’lgan 14 eclement
aktinoidlar oilasini hosil giladi.

Aktseptor — elektron juftni 0’zining bo’sh orbitaliga gqabul giladigan atom yoki
iondir.

Atomli yoki birinchi tartibdagi birikmalar — hosil bo’lishida valentlik
qoidasiga bo’ysunadigan moddlardir. CuCl,, BF;s, NH;, FeCls kabi moddalar
birinchi tartibdagi birikmalar gatoriga Kiritiladi.

Anion komplekslari — markaziy ionining zaryadi uni qurshab turgan ligandlar
zaryadlarining yig’indisidan kichik bo’lgan komplekslardir.

Aminatlar — ichki sferasida organik aminlar bo’lgan koordinatsion
birikmalardir. Organik aminlardan etilendiamin va piridin (SSN5N) juda ko’p
metallar bilan komplekslar hosil giladi.

Ammiakatlar — o’zining ichki sferasida ammia bo’lgan koordinatsion
birikmalardir. Ammiak molekulasining har biri bittadan koordinatsion o’rinni
egallaydi. Shuning uchun ichki sferada bo’ladigan ammiak molekulalar soni
markaziy ionning koordinatsion soniga bog’liq bo’ladi. Mis, nikel, kobalt kabi
elementlar juda bargaror ammiakatlar hosil giladi.

Atsidokomplekslar — ligandlari kislota goldiglaridan iborat koordinatsion
birikmalardir. Masalan, Ks[Fe(CN)g]. Qo’shaloq tuzlar ham atsidokomplekslar

jumlasiga kiradi, masalan, KCI. MgCl, - 6H0.

Alfa nurlar — musbat zaryadli zarrachalar ogimidir. Massasi 4 uglerod
birligiga teng va tezligi esa 20000 km/sek atrofida bo’ladi.

Atom tuzilishining yadro nazariyasi — bu nazariyaga muvofig atom
markazida musbat zaryadli yadro joylashgan bo’lib, uning atrofida elektronlar
aylanib yuradi. Atom tarkibining musbat zaryadli gismini ingliz olimi E.
Rezerford alfa — zarrachalarning tarqalishini o’rganish natijasida kashf etdi va
1911 yildi atom tuzilishining yadro nazariyasini taklif qgildi.

Atomning hayajonlangan holati — atomga tashgaridan energiya berilganda
elektronning yadroga yaqin orbitadan yadrodan uzoq orbitaga o’tish holatidir.
Bunda, elektron yadroga yaqin orbitaga o’tishida atom energiya chiqaradi,
yadrodan uzoqroq orbitaga o’tishida esa energiya yutadi. Yadrodan uzoq turgan
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elektronning enegiya zapasi ko’p bo’ladi. Bu vaziyat yuqori energetik
darajadagi vaziyat deyiladi. Bunda atom hayajonlangan holatda bo’ladi.
Biokimyo — tirik organizmalarda sodir bo’ladigan kimyoviy jarayonlarni
o’rganadigan fandir.

Bertolilidlar — o’zgaruvchan tarkibli birikmalardir. Bertollidlarning tarkibi
o’zgarib turadi va steziometrik nisbatlarga muvofiq kelmaydi. Masalan, uran
(V1) — oksidning tarkibi odatda UO5; formula bilan ifodalanadi. Hagigatda esa
uning tarkibi UO, 5 dan UO3 gacha bo’ladi va boshqalar.

Beta zarracha (p — zarracha) — manfiy zaryadga ega bo’lgan zarracha bo’lib,
uning harakat tezligi 100000 km/sek ga tengdir. Bu nur tez harakatdagi
elektronlar ogimidan iborat.

Bosh kvant son — ayni orbitaning energiyasi uning yadrodan uzog va
yaqinligiga gay tarzda bog’liq ekanligini tavsiflaydi va elektron energiyasining
kattaligini ko’rsatadi. Bu tushuncha fanga dastlab 1913 yild Nyu Bor
tomonidan Kiritilgan.

Bog’lanish eenrgiyasi — kimyoviy bog’lanishni uzish uchun zarur bo’lgan
energiya miqdoridir.

Valent elektronlar — asosiy guruhcha elementlari atomining yadrodan eng
uzoqda turgan sirtqi gavatining s va r elektronlari, shuningdek, qo’shimcha
guruhcha elementlarining sirtgi gavatidagi S — elektronlari va sirtgidan oldingi
pog’onaning gisman d — elektronlaridir.

Vodorod bog’lanish — eclektrmanfiyligi katta bo’lgan element atomi bilan
boshga molekuladagi vodorod atomi orasida vujudga keladigan ikkinchi
darajali kimyoviy bog’lanishdir.

Vodorod ko’rsatgich — eritmadagi vodorod ionlari kontsentratsiyasining
teskari ishora bilan olingan unli logarifmi vodorod ko’rsatgich yoik rN deb
ataladi. «Vodorod ko’rsatgich» tushunchasini 1909 yilda daniyalik kimyogar
Syorensen kiritgan.

Vodorod elektrod — elementlarning standart elektrod potentsialini o’lchashda
ishlatiladigan vodorod elektroddir. Bu qurilmadagi vodorod elektrodi sifatida
ishlatiladigan platina plastinka yuza sathini kattalashtirish maqgsadida g’ovakli
platina bilan qoplangan bo’libu H* ionining kontsentratsiyasi 1 mol - 1*
bo’lgan sulfat kislota eritmasiga tushirilgan bo’ladi. Elektrod tagidagi gaz
holidagi tozalangan vodorod oqimi yuboriladi, erkin holdagi vodorod va
eritmdagi N+orasida muvozanat holat yuz beradi, bunda molekulyar vodorod
atomar holga o’tishini platina elektrod amalga oshiradi.

Gazlar zichligi — bir gaz muayyan hajmi massasining xuddi shunday hajmdagi
ikkinchi gaz (usha sharoitlarda olingan) massasiga nisbati birinchi gazning
ikkinchi gazga nisbatan zichligi deyiladi.

Gamma nur (y — nur) — zaryadsiz zarracha bo’lib, xuddi rentgen nuriga
o’xshab elektr magnit to’lqin xossasiga ega. U juda galin metall plastinkasidan
ham o’tadi. U elektr maydonida og’maydi. O’zining tabiati jihatidan yorug’lik
nurlariga o’xshaydi, lekin to’lqin uzunligining juda kichikligi bilan undan farq
giladi.
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27. Guruh — elementlarning davrlar bo’yicha tagsimlanishi natijasida vertikal
yo’nalishda bir — biriga o’xshash elementlar oilasining vujudga kelgan
gatoridir.

28. Geterogen sistema — fizikaviy yoki kimyoviy xossalari jihatidan o’zaro farq
giladigan va bir — biridan chegara sirtlari bilan ajralgan ikki yoki bir necha
gismlardan yoki bir necha fazadan tuzilgan sistemadir.

29. Gomogen sistema — fizikaviy yoki kimyoviy xossalari jihatidan o’zaro farq
gilmaydigan va bir — biridan chegara sirtlari bilan ajralmagan, bir fazadan
iborat sistemadir.

30. Gomogen kataliz — reaktsiyaga kirishuvchi moddalar va katalizator bir fazali
sistemadir. Masalan, ular gaz yoki suyuq sistemani hosil giladi, katalizator
bilan reaktsiyaga kirishuvchi moddalar orasida chegara sirti bo’Imaydi.

31. Geterogen kataliz — reaktsiyaga kirishuvchi moddalar bilan katalizator turli
fazalardan iborat sistemadir. Bunda reaktsiyaga kirishuvchi moddalar bilan
katalizator orasida chegara sirti bo’ladi. Odatda katalizator — qattiqg modda,
reaktsiyaga kirishuvchi moddalar — gazlar yoki suyugqliklar bo’ladi.

32. Gidratlanish — erishda erituvchi bo’lgan suv molekulalarining eruvchi modda
molekulalari bilan birikishidir. Bunda unchalik barqaror bo’lmagan birikmalar
hosil bo’ladi.

33. Gipertonik eritmalar — kontsentratsiya yuqori bo’lgan eritmaning osmotik
bosimi katta bo’lgan eritmadir.

34. Gipotonik eritmalar — kontsentratsiyasi kichik bo’lgan eritmalarning osmotik
bosimi kam bo’ladi va ular gipotonik eritmalar deb ataladi.

35. Gidroliz darajasi — gidrolizlangan tuz molekulalari sonining eritilgan tuz
molekulalari soniga bo’lgan nisbatidir.

36. Galbvanik elementlar — kimyoviy energiyani elektr energiyasiga aylantirish
uchun xizmat giladigan asboblardir. Ularning ishlashi metallarning boshga
metallarni ularning tuzlaridan sigib chigarish reaktsiyasiga asoslangan.

37. Gemoglobin — tirik hujayralarni koslorod bilan ta‘minlab turuvchi moddadir.
U temirning koordinatsion birikmasi hisoblanadi.

38. Gidratlar va akvakomplekslar — ichki va sirtgi gavatida suv molekulalari
tutgan koordinatsion birikmalardir. Agar suv molekulasi koordinatsion
birikmalarda ligandlik vazifasini bajarsa, bunday birikmalarni akva -
komplekslar deb ataladi.

39. Daltonidlar — o’zgarmas tarkibli birikmalardir. Daltonidlarning tarkibi butun
sonli stexiometrik indekslari bor oddiy formulalar bilan ifodalanadi, masalan,
H,0, HJ, CCl 4, CO, va boshqgalar.

40. Davr — elementlarning xossalari asta — sekin o’zgarib boradigan, ishqoriy
metall (birinchi davr vodorod) bilan boshlanib nodir gaz bilan tugaydigan
gorizontal gatordir.

41. Dipol sistema — miqgdoriy jihatdan baravar va bir — biriga nisbatan ma‘lum
masofada joylashgan, garama — garshi elektr zaryadlaridan iborat sistemadir.

42. Donor — aktseptor bog’lanish — kovalent bog’lar hosil giluvchi elektronlarning
biri dastlab bir atomda, ikkinchisi boshqga atomda bo’lishi shart emas, bu juftlar
bog’lanish hosil bo’lishidan avval, o’zaro birikuvchi atomlarning fagat birida
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bo’lib, ikkinchi atomda bo’sh orbitallar mavjud bo’lsa, kovalent bog’lanishning
bir turi — koordinatsion yoki donor — aktseptor bog’lanish hosil bo’ladi.

43. Donor — bog’ hosil qilish uchun o’zining elektron juftini beradigan atom yoki
iondir.

44, Dativ bog’lanish — juft d — elektronlar hisobiga amalga oshadigan donor —
aktseptor bog’lanishdir.

45. Dinamik muvozanat — muvozanat holatida to’g’ri reaktsiya ham, teskari
reaktsiya ham to’xtamaydi, shu sababli bunday muvozanat harakatdagi yoki
dinamik muvozanat deyiladi.

46. Diffuziya — bir modda zarrachalarining ikkinchi modda ichida tagsimlanishini
ta‘minlovchi jarayondir.

47. Dissotsilanish darajasi — ionlarga ajralgan molekulalar sonining umumiy
erigan molekulalar soniga nisbatidir.

48. Yonish issigligi — bir mol modda to’liq yonganda ajralib chiqadigan issiglik
miqgdoridir.

49. lonlar — atomlarning elektron yo’qotishi yoki birktirib oilishi natijasida hosil
bo’ladigan zarrachalardir.

50. lonlanish energiyasi — atomdan elektronni ajratib olish va uni yadro ta‘sir
etadigan zonadan uzoqlashtirish uchun zarur bo’lgan energiya miqdoridir.

51. Ton bog’lanish — ionlar orasida elektrostatik tortishuv tufayli vujudga
keladigan kimyoviy bog’lanishdir, uni elektrvalent bog’lanish ham deyiladi.

52. lonli birikmalar — ionlarning bir — biriga tortilish yo’li bilan hosil bo’lgan
birikmalardir, ularni geteropolyar birikmalar ham deyiladi.

53. lzotonik eritmalar — kontsentratsiyasi o’zaro teng bo’lgan eritmalarning
osmotik bosimlari ham teng bo’ladi, bunday eritmalar izotonik eritmalardir.

54. Indikatorlar — rangi vodorod ionlarining kontsentratsiyasiga qarab
o’zgaradigan moddalardir. Masalan, lakmus, fenolftalein, metilnorinj va
nitrofenol eng ko’p ishlatiladigan indikatorlardir (indikator so’zi lotincha
«indicoy, ya‘ni «ko’rsataman» so’zidan olingan.

55. Izotoplar — bir elementning bir — biridan massasi jihatidan farg giladigan
atomlaridir. Elementning davriy sistemada keltirilgan atom massasi, uning turli
izotoplari massalar sonining o’rtacha giymatidir. Bu qiymat ularning tabiatda
targalishiga mos keladigan qilib, foiz hisobida olinadi. Masalan, xlor massasi
35 va 37 ga teng bo’lgan atomlardan iborat bo’lib, bunda ;7Cl % izotop miqgdori
75% va 17Cl ¥ izotop 25% ni tashkil giladi. Xlorning o’rtacha atom massasi
35,45 ga teng

56. Izobarlar — massalar soni bir — biriga teng bo’lgan turli elementlar atomlaridir.
Yadro zaryadi bilan farq giladigan, ammo massasi bir xil bo’ladigan atomlar
mavjud. Masalan, 1gAr, 19K 4, va »,Ca* va hokazolar.

57. Kimyo — dunyoni tashkil etgan elementlarni hamda shu elementlardan hosil
bo’lgan turli — tuman moddalarni, ularning tarkibi, tuzilishi, xossalari va
o’zgarishlarini, shuningdek bu o’zgarishlarda sodir bo’ladigan xossalarni
0’rganadigan fandir.
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Kimyoviy o’zgarishlar — kimyoviy reaktsiyalar ham deyiladi, ularda dastlabki
moddalardan, ya‘ni xom ashyodan boshqa tarkibga va boshqa xossalarga ega
bo’lgan mahsulotlar olinadi.

Kimyoviy ekvivalent — elementning bir massa gism vodorod va 8 massa gism
kislorod bilan birika oladigan yoki shularga almashina oladigan miqdoridir.

Katod nurlari — elektrodlar kavsharlangan shisha nayda havo so’rib olinsa va
unga yugori kuchlanishli elektr quvvati ulansa, katodda nur tarala boshlaydi.
Bu nurlar katod nurlaridir.

Kichik davrlar — bitta qatordan tashkiltopgan 1... davrlardir.

Katta davrlar — juft va toq gatorlardan tashkil topgan 4...7 davrlardir.

Kovalent bog’lanish — umumiy (o’zaro bog’laydigan) elektron juftlarning
hosil bo’lishi natijasida vujudga keladigan kimyoviy bog’lanishdir.

Kimyoviy termodinamika — kimyoviy jarayonlarda har xil turdagi
energiyalarning bir — biriga aylanishini o’rganadigan sohadir.

Kimyoviy kinetika — kimyoviy jarayonlar tezligi haqidagi ta‘limotdir,

Kimyoviy reaktsiya tezligi — sistemaning hajmi o’zgarmaganda reaktsiyaga
Kirishayotgan moddalardan birining kontsentratsiyasini vaqt birligi ichida
o’zgarishidir.

Katalizator — reaktsiya tezligini o’zgartiradigan, lekin reaktsiya natijasida
kimyoviy jihatdan o’zgarmaydigan moddalardir.

Kataliz — reaktsiya tezligining katalizator ta‘sirida o’zgarishidir.

Katalitik reaktsiyalar — katalizatorlar ishtirokida sodir bo’ladigan kimyoviy
reaktsiyalardir.

Katalitik zaharlar — katalizatorga ozgina qo’shilganda ham uning katalitik
faolligini keskin kamytiradigan moddalardir.

Kimyoviy muvozanat — reaktsiyaga kirishayotgan moddlar sistemasining
to’g’r1 va teskari reaktsiyalarning tezligi o’zaro teng bo’lgan holatdir.

Kimyoviy muvozanatning siljishi — reaktsiya sistemasining bir muvozanat
holatidan boshqasiga o’tishi holatidir. Agar sharoit o’zgarganida oxirgi
moddalarning kontsentratsiyasi ko’paysa, muvozanat reaktsiya mahsulotlari
tomoniga siljigan bo’ladi. Agar boshlang’ich moddalarning kontsentratsiyasi
ko’paysa, u holda muvozanat boshlang’ich moddalar hosil bo’lishi tomoniga
siljigan bo’ladi.

Kristallgidratlar — tarkibida suv molekulalari bor kristallardir.

Kristallizatsiya suvi — kristallgidratlar tarkibiga kiradigan suvdir.

Krioskopiya — kimyoda eritmaning muzlash shartlarini o’rganuvchi bo’limdir.

Kuchli elektrlitlar — har xil kontsentratsiyadagi eritmalarda ham sezilarli
darajada yaxshi dissotsilanadigan birikmalardir. Kuchli elektrolitlar suvda
eriganda ionlarga to’liq dissotsilanadi. Kuchli elektrolitlarga deyarli barcha
tuzlar, kuchli kislota va kuchli asoslar kiradi.

Kuchsiz elektrolitlar — molekulalari hatto suyultirilgan eritmalarda ham oz
darajada dissotsilanadigan elektrolitlardir. Ularga ba‘zi kislotalar (masalan,
sirka, tsianid, karbonat kislotalar va hokazo), ba‘i asoslar (masalan, ammoniy
gidroksid, organik asoslar va hookazo) va ba‘zi tuzlar (masalan, Hg(CN),
HgCl,, Fe(SCN)s, FeF3 va hokazo) kiradi.
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78. Korroziya — metallarning tevarak — atrofdagi muhit ta‘sirida yemirilishidir.
Bu o0’z - o0’zidan boradigan oksidlanish — qgaytarilish jarayonidir.
Yemirilishning sodir bo’lish mexanizmiga ko’ra korroziya ikki xil — Kimyoviy
va elektrkimyoviy bo’ladi.

79. Kimyoviy korroziya — metallning tevarak — atrofdagi muhitda oksidlanib
yemirilishida sistemada elektr oqimi paydo bo’lmasa, bunday yemirilish
kimyoviy korroziyalanish deyiladi. Bu holda metall muhitning tarkibiy gismlari
— gazlar va noelektrolitlar bilan reaktsiyaga kirishadi.

80. Kompleks (koordinatsion) birikmalar — shunday birikmani, uning molekulsi
yoki ioni markaziy ion yoki atomga ega bo’lib, buni bir necha ion yohud
molekulalar ya‘ni ligandlar qurshab turadi. kompleks birikmalar hatto
eritmalarda ham mustagilligini saglab qolishga intiladi, ionlarga ham
dissotsilanadi.

81. Kation kompleks — markaziy ionining musbat zaryadi uni qurshab turgan
ligandlar manfiy zaryadlari yig’indisidan ortiq bo’lgan komplekslardir.

82. Koordinatsion soni — kompleks tarkibida markaziy atom bilan bevosita
birikkan ligandlar orasidagi bog’lanishlar sonidir. Markaziy 1onning
koordinatsion soni 1 dan 12 ga qadar bo’lishi mumkin. Lekin 8 dan katta
koordinatsion sonlar kam uchraydi.

83. Kospleks hosil giluvchi — kompleks birikma tarkibidagi ionalrdan biri bo’lib,
markaziy o’rinni egallovchi musbat zaryadli iondir.

84. Koordinatsion sig’im — ayni ligand kompleksining ichki gavatida markaziy
ion atrofida necha joyni band qilsa, bu son ligandning koordinatsion sig’imi
deb ataladi.

85. Lantanoidlar — VI darda lantandan keiyn tartib ragamlari 58 — 71 bo’lgan 14
ta element oilasidir. Lantanoidlar so’zi «lantanga o’xshash» degan ma‘noni
bildiradi. Ular ba‘zan lantanidlar ham deyiladi, bu lantandan keyin keladigan
degan ma‘noni bildiradi.

86. Le — Shatele printsip — kimyoviy muvozanat holatidagi sistemaga tashgaridan
ta‘sir etilib, uning biror sharoiti o’zgartirilsa, sistemada o’sha tashqi ta‘sirni
kamaytirishga intiladigan jarayon kuchayadi.

87. Ligandlar yoki addendlar — kompleks hosil giluvchi atrofida joylashgan,
ma‘lum sondagi qarama — garshi zaryadli ionlar yoki neytral molekulalardir.
Addendlar yoki ligandlar koordinakion birikmaning ichki sferasini tashkil
etadi. Masalan, K;[Fe(CN)s] kompleks tuzida kompleks hosil giluvchi valentli
temir ioni bo’lib, addendlar — tsian ionlaridir. Tashqi koordinatsion sferada
kaliy ionlari joylashgan.

88. Murakkab moddalar — turli xil elementlarning atomlaridan hosil bo’lgan
moddalardir.

89. Molekula — ayni modda tarkibini va kimyoviy xossalarini ifodalovchi eng
kichik zarrachadir. Molekulalarning o’zaro jipslashishi natijasida «molekulyar
tuzilishli» moddalar hosil bo’ladi.

90. Massa atom birligi — 1961 yilda atom massasining birligi gilib uglerod izotopi
12C atom massasining 1/12 qismiga teng bo’lgan massa atom birligi (m.a.b.)

gabul gilingan.
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91. Mol — moddaning 0,012 kg uglerod izotopi *>C da necha atom bo’lsa, tarkibida
shuncha struktura birliklar (molekula, atom, ion, elektron va boshqgalar)
bo’ladigan miqdoridir.

92. Molyar massa — modda massasining moddaning miqdoriga nisbatiga teng
kattalikdir.

93. Molyar hajm — modda hajmining shu moddaning miqgdoriga nisbatidir.
Normal sharoitda turli gazlarning 1 moli 22,4l ga teng hajmni egallaydi.

94. Makroolam - kishi ko’zi yordamida ko’rish mumkin bo’lgan barcha
zarrachalardir.

95. Mikroolam - bu ko’z bilan ham, mikroskop yordami bilan ham
ko’rinmaydigan ob‘ektlardir. Ular jumlasiga molekula, atom, elektron, proton,
neytronlar kabi elementar zarrachalar kiradi. Mikroob‘ektlarning eng muhim
xususiyatlari shundaki, ular ham zarracha, ham to’lqin xossalarini namoyon
giladi.

96. Magnit kvant son — elektron orbitallarning fazodagi vaziyatini xarakterlaydi,
uning giymatlari - £ dan +¢ gacha bo’la oladi, nol ham bo’lishi mumkin.
Magnit kvant son ayni energetik gobigda necha xil orbital bor ekanligini
orbitallarning shaklini ko’rsatadi.

97. Manfiy katalizator yoki ingibitorlar — reaktsiya tezligini pasaytiradigan
moddalardir.

98. Musbat katalizator — reaktsiya tezligini oshiradigan moddalardir.

99. Muvozanat kontsentratsiyasi — reaktsiyada ishtirok etayotgan moddalarning
muvozanat holatdagi kotsentratsiyasidir.

100. Molyar kontsentratsiya yoki molyarlik — erigan moddaning 1 litr
eritmadagi mollar soni bilan ifodalanishidir.

101. Molyal kontsentratsiya yoki molyallik — 1 kg erituvchida erigan
moddaning mollar soni bilan ifodlanishidir.

102. Metallarning kuchlanishlar gatori — metallarning normal potentsiallarini
nazarda tutib, ular tartib bilan bir qatorga qo’yilsa, vodorodning bir tomonida
manfiy potentsiolga ega metallar, ikkinchi tomonida esa musbat potentsialli
metallar joylashadi. U metallarning kuchlanish gatoridan iborat bo’lib, ular
aktivlik gatori deb ham aytiladi.

103. Molekulali yoki yuqori tartibdagi birikmalar — biror sodda birikmaning
boshqa sodda birikma bilan o’zaro birikishi natijasida hosil bo’ladigan
birikmalardir. Masalan, mis (1) — xlorid eritmasiga ammiak ta‘sir ettirilganda
bu ikki sodda birikmadan molekulyar birikma hosil bo’ladi. Keyinchalik,
molekulyar yoki yugori tartibli birikmalarning nisbatan bargarorlari kompleks
(koordinatsion) birikmalar deb ataladi.

104. Nisbiy atom massa — elementning tabiiy izotoplar tarkibidagi atomi
o’rtacha massasining uglerod 12S atom massasining 1/12 gismi nisbatiga teng
kattalikdir.

105. Nisbiy molekulyar massa — moddaning tabiiy izotoplar tarkibidagi
molekulasi o’rtacha massasining uglerod atomi 2C massasining 1/12 gismi
nisbatiga teng giymatdir.

99



106. Neytron — zaryadsiz zarracha bo’lib, uning mssasi 1,0087 m.a.b. ga teng,
yadro tarkibida bo’ladi.

107. Nodir gazlar — VIII guruhning asosiy guruhchasi elementlaridir.

108. Normal kontsentratsiya yoki normallik — erigan moddaning 1 litr
eritmadagi ekvivalentlar soni bilan ifodalanishidir.

109. Noelektrolitlar — suvdagi eritmalari elektr oqimini o’tkazmaydigan
moddalardir.
110. Neytral kamplekslar — markaziy ionning zaryadi bilan ligandlar

zaryadlarining yig’indisi orasidagi ayirma nolga teng bo’lgan komplekslardir.

111. Nuklonlar — yadro tarkibidagi proton va neytronlarning umumiy nomidir.
Bu ikki xil zarrachalar deyarli bir xil massaga ega bo’lib, u taxminan bir
uglerod birligiga teng. Massalar soni nuklonlarning umumiy sonini, ya‘ni ayni
element atom yadrosidagi proton va neytronlar sonini bildiradi.

112. Nurlanishning kvant nazariyasi — bu nazariyaga muvofiq energiya
uzluksiz ravishda ajralib chigmaydi, balki u mayda — mayda bo’laklar yoki
portsiya — portsiya holida ajralib chiqadi va kvantlardan iborat bo’ladi. Bu
nazariyani 1900 yili nemis fizigi Plank maydonga tashladi.

113. Orbital kvant son — elektron orbitallar shaklini tasvirlaydi. Orbital kvant
sonning giymati O dan n — 1 ga qadar bo’lishi mumkin. Uning qiymatlari lotin
alfavitining kichik harflari (s,p,d,f,g,...h) bilan ko’rsatiladi. Bu tushuncha fanga
1916 yilda A.l. Zommerfeld tomonidan kiritilgan.

114. Osmos — erituvchi zarrachalarining yarim o’tkazgich parda orqali o’tish
jarayonidir. Agar erituvchi eritma o’rtasiga yarim o’tkazgich parda (membrana)
qo’yilsa, bu parda orqali erituvchi zrrachalari eritmaga o’tib, uni suyultira
boshlaydi.

115. Osmotik bosim — erigan modda zarrachalari yarim o’tkazgich orgali o’ta
olmaganligi sababli unga urilib ko’rsatiladigan bosimdir.

116. Oddiy moddalar - bitta elementning atomlaridan hosil bo’lgan
moddalardir.

117. Pnevmatik kimyo (gazlar kimyosi) — gazlarga oid ishlar, tajribalar,
kuzatishlar, xulosalar. Uning asoschisi gollandiya olimi Van Gelmont bo’lib,
gazlarga va bijg’ish jarayoniga oid ko’p ishlarni bajargan.

118. Planetar nazariya — 1888 yilda Rossiya olimi B.N. Chicherin tomonidan
taklif qilingan bo’lib, 1903 yiolda Tomson bu nazariyani inkor qilib 0’zining
nazariyasini taklif qildi. Bu nazariyaga ko’ra atom butun hajm uzra bir tekis
tarqalgan musbat zaryaddan iborat bo’lib, bu musbat zaryadni manfiy zaryadli
elektronlar neytrallab turadi. 1911 yilda ingliz olimi E. Rezerford o’z tajribalari
asosida Tomson nazariyasining puchligini isbot gilid va planetar nazariyani
qaytadan tikladi. Bu nazariyaga ko’ra atom xuddi «Quyosh» sistemasi kabi
tuzilgan va uning markaziga musbat zaryadli yadro joylashgan, uning atrofida
esa manfiy zaryadli elektronlar harakatlanadi.

119. Proton — musbat zaryadli zarracha bo’lib, uning massasi 1,0073 m.a.b.
(massa atom birligi)ga va zaryadi +1 ga teng, yadro tarkibiga kiradi, vodorod
yadrosidir.
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120. Prton — netron nazariyasi — bu nazariyaga muvofiq vodorod atomining
yadrosidan boshga barcha atomlarning yadrolari protonlar bilan neytronlardan
tarkib topgan.

121. Pi — bog’lanish (mr — bog’lanish) — ayrim elektronlarning sigma —
bog’lanishlar chizig’idan tashgarida o’z elektron bulutlarini qoplaydi. Bunday
bog’lanish pi — bog’lanish deb ataladi.

122. Promotorlar —  katalizatorga  aralashtirilganda  uning ta‘sirini
kuchaytiradigan moddalardir.

123. Plazmoliz — o’simlik hujayrasi toza suvga tushurilganda xujayra shishib, 0’z
hajmini kattalashtiradi. O’simlik pardasining burishib qolishini plazmoliz deb
ataladi.

124. Polikislotalar — kislota molekulasiga shu yoki boshga kislotaning angidridi
kelib qo’shilgan mahsulotlardir. H,S,07 polikislotadir, chunki u H,SO4 ni SO3
bilan to’yintirilganda hosil bo’ladi.

125. Poligalogenidlar — markaziy ioni va ligandlari galogenlardan iborat
koordinatsion birikmalardir. Masalan, K[JJ.], K[JCl4], K[BrCl,] Ba boshqgalar.

126. Proton - neytron nazariyasi — bu nazariyaga muvofig atom yadrosi proton
va neytronlardan tuzilgan. Yadro reaktsiyasini chuqur o’rganish natijasida
Rossiya fizigi Ivonenko va u bilan bir vagda nemis fizigi Geyzenberg (1932
yilda) atom yadrosi tuzilishining proton — neytron nazariyasini taklif gildilar.

127. Pauli printsipi — bir atomda to’rtala kvant sonlari bir — birinikiga teng
bo’lgan ikkita elektron bo’la olmaydi. Shunga ko’ra, bir orbitalda paralel spinli
ikki elektron birgalikda mavjud bo’la olmaydi. Bunday elektronlarni
juftlashmagan yoki yakka elektronlar deyiladi.

128. Radioaktivlar hodisasi — elementlarning 0’z — o’zidan nurlar chigarish
hodisasidir.

129. Radioaktiv elementlar — fagat radioaktiv izotoplardan tarkib topgan
elementlardir.

130. Radioaktivlik hodisasi — 0’z — o’zidan nurlanish hodisasidir. Bu hodisani
chuqur o’rganish shuni ko’rsatadiki, ba‘zi radioaktiv elementlar alfa — nurlar,
boshqasi beta — nurlar, ayrimlaridan gamma — nurlar ham chigadi.

131. Spin kvant son — maxsus kvant — mexanik miqdor bo’lib, ilgari vaqtlarda
uni elektronning 0’z 0’qi atrofida aylanishini xarakterlovchi son deb aytilar edi.
Uning son giymatlari +1/2 va — 1/2 bo’lishi mumkin.

132. Sigma bog’lanish (¢ — bog’lanish) — o0’zaro birikuvchi atomlar orasida bitta
valent chiziq bilan tasvirlanadigan yaka bog’lanish hosil bo’lganida, elektron
bulutlar usha atomlarning yadro markazlariaro eng yaqin to’g’ri chiziq bo’ylab
bir — birini qoplasa, bunday turni sigma bog’lanish deb ataladi.

133. Sistema — tashgi muhitdan ajralgan deb faraz gilangan modda yoki moddalar
guruhidir.

134. Solvatlanish — eritmada suvdan boshqa erituvchilar (spirt, efir, atseton va
boshqalar) qo’llanilganda ularning erituvchi molekulalari bilan ta‘sirlanish
jarayonidir.

135. Suvning ion ko’paytmasi — suvdagi vodorod ionlari bilan gidroksid
kontsentratsiyalarini ko’paytmasidir.
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136. Standart elektrod potentsiali — standart sharoitda sodir bo’ladigan
oksidlanish — qgaytarilish jarayonida yuzaga chigadigan elektrod potentsialdir.
137. Tibbiyot (yatro kimyo) kimyosi — kasalliklarni davolashda kimyoviy
preparatlardan foydalanish tajribalarini targ’ib qilgan oqimdir. Bu ogim
asoschisi shveytsar tabibi Paratsels edi.

138. Tugallanmagan davr — VII davr nodir gaz bilan tugamagani uchun bu davr
shunday nomlanadi.

139. Tipik elementlar — Il va Ill davr elementlaridir. Ularning D.l. Mendeleev
shunday deb atagan.
140. Termokimyo — kimyoviy o’zgarishlarning energetik effektlarini

o’rganuvchi soha.

141. Termodinamika — u yoki bu jarayonlarning kechish imkoniyatlarini va
ularning yo’nalishini, har xil energiya turlari va ularning bir—biriga aylanish
miqdoriy nisbatlarini o’rganadigan sohadir.

142. To’yingan eritma — eritma tayyorlanganda, erimay qolgan modda bilan
cheksiz uzoq vaqt birga mavjud bo’la oladigan ya‘ni muvozanatda turadigan
eritmadir.

143. Tuzlarning gidrolizlanishi — erigan tuz ionlarining suvning N+ va ON-
ionlarini o’zaro kimyoviy ta‘sir etib, muhitning vodorod ko’rsatgichini
o’zgartirishidir. Natijada ko’pgina tuzlarning eritmalari kislotali yoki ishqoriy
mubhitga ega bo’lib qoladi.

144. Uyg’onish davri — bu davrda hayot kimyo oldiga yangidan — yangi amaliy
masalalarni qo’ydi, tabiatni hayotdan ajratilgan holda o’rganish yo’qola
boshladi va kimyo fani aniq tajriba natijalariga asoslanib xulosalar
chigaradigan bo’ldi.

145. Uzun davrli variant — D.I.Mendeleev davriy sistemasining birinchi varianti
bo’lib, ular 1869 yilda tuzdi. Bu sistemada 63 ta element bo’lib, ular 19 ta
gorizontal va 6 ta vertikal gatorga joylashtirilgan edi.

146. Fizikaviy kimyo — moddalar tarkibi, tuzilishi va ularda kechadigan
o’zgarishlarni fizika qonun qoidalari asosida o’rganadigan fandir.

147. Flogiston nazariyasi — XVII asrning oxirida nemis kimyogari Shtal
yaratgan bo’lib, u taxminan fanda 100 yil hukmronlik gilgan. Bu nazariyaga
ko’ra, barcha yonuvchi moddalarda flogiston ya‘ni olov modda mavjud.
Bunday modda metallarda ham bo’ladi, aynigsa ko’mirda ko’p. Moddalar
yondirilganda yoki qattiq qizdirilganda go’yo flogiston uchib ketib, tuprogqqa
o’xshash modda — kuyundi qoladi. Bu nazariyaning noto’g’riligini tajribalar
asosida frantsuz olimi A. Laeaze isbotlagan.

148. Faza — geterogen sistemaning boshga gismlaridan chegara sirtlari bilan
ajralgan gomogen qismidir.

149. Xlorofil — o’simliklarning yashil gismida bo’ladigan va fotosintezni amalga
oshiradigan moddadir. U magniyning koordinatsion birikmasidir.

150. Element — yadrosining musbat zaryadi bir xil bo’lgan atomlarning muayyan
turidir,

151. Es - orbital (S — orbital) — sferik simmetriyali, ya‘ni shar shaklida bo’ladi,
bunda vodorod atomining orbitali n =1 misol bo’la oladi.
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152. Elektronga moillik — atomning elektron biriktirib olishida ajralib
chigadigan energiyadir.

153. Elektr manfiylik — ionlanish energiyasi bilan elektronga moillikning
arifmetik yig’indisidir.

154. Ekzotermik reaktsiyalar — issiglik chiqgishi bilan boradigan reaktsiyadir.

155. Endotermik reaktsiyalar — issiglik yutilishi bilan boradigan reaktsiyalardir.

156. Erish issigligi — bir mol modda 300 — 400 mol erituvchida eriganida ajralib
chigadigan yoki yutiladigan issiglik migdoridir.

157. Entropiya — moddada yuz berishi mumkin bo’lgan va uzluksiz o’zgarib
turadigan holatlarni xarakterlovchi funktsiyadir.

158. Eritma — ikk yoki bir necha komponentdan iborat gattig yoki suyuq
gomogen sistemadir.

159. Erituvchi — o’z agregat holatini eritmaga o’tkazadigan moddadir.

160. Eritmaning kontsentratsiyasi — eritmaning yoki erituvchining ma‘lum
massa miqdorida yoki ma‘lum hajmida erigan modda miqdoridir.

161. Erigan moddaning massa ulushi — erigan modda massasining eritmaning
umumiy massasiga nisbatidir.

162. Eritmaning titri — eritmaning 1 millilitridagi erigan moddaning mass
miqgdoridir.

163. Eruvchanlik — moddaning u yoki bu erituvchida erish hususiyatidir. Qattiq
modda erituvchiga tushirilganda uning ionlari yoki molekulalari qutbli
erituvchi molekulalari bilan ta‘sirlashishi natijasida erish jarayoni boshlanadi.
Ayni moddaning ma‘lum haroratda 100g erituvchida erib to’yingan eritma
hosil giladigan massasi uning eruvchanlik koeffitsenti yoki eruvchanligi deb
ataladi.

164. Ebulioskopiya — eritmaning qaynash shartlarini o’rganuvchi bo’limdir.

165. Elektrolitlar — suvdagi eritmalari yoki suyuglanmalari elektr ogimini
o’tkazadigan moddalardir. Kislota, asos va tuzlar elektrolitlardir.

166. Eruvchanlik ko’paytmasi — oz eriydigan elektrolitlarning to’yingan
eritmasidagi ionlar kontsentratsiyalarining ko’paytmasi ayni haroratda
o’zgarmas miqdordir.

167. Elektrkimyoviy korroziya — metallning elektrolit muhitida yemirilishida
sistema ichida elektr ogimi vujudga kelsa, bunday yemirilish elektrkimyoviy
korroziyalanish deyiladi.

168. Elektroliz — gizdirib suyuglantirilgan elektrolit yoki uning suvdagi eritmasi
orqali elektr oqimi o’tganda sodir bo’ladigan oksidlanish — qaytarilish
jarayonidir.

169. Elektron — elementar zarracha bo’lib, juda kichik manfiy zaryadlangan
zarrachadir. Uning massasi vodorod atomining massasidan 2000 marta
Kichikdir.

170. Elektronlarning normal vaziyati — elektronlarning ma‘lum kvantlangan
orbita bo’ylab harakatlanishidir. FElektron ana shu orbita bo’ylab
harakatlanishida 0’z energiyasini yo’qotmaydi va energiya yutmaydi. Elektron
yadroga eng yadin birinchi orbatida turganda uning energiya zapasi eng 0z
bo’ladi. Elektronning bu vaziyati normal vaxiyat deyiladi.
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171. Energiyaning minimumga intilish printsipi — unga binoan,
qobiqchalarning elektron bilan to’lib borishi qobiqcha energiyasining
kattalashib borishi tartibida amalga oshadi.

172. Yadro reaktsiyalari — atom yadrolarining elementar zarrachalar bilan va bir
— biri bilan o’zaro ta‘sirlashishi natijasida o’zgarishidir.

173. Qisga davrli variant — bu variantda o’zaro o’xshash elementlar vertikal
gatorlarga joylashgan, unda 8 ta vertikal, 10 ta gorizontal gator bor edi.

174. Qo’shimcha guruhcha — katta davrlarda joylashgan oralig elementlar
gatoridir.

175. Qutbsiz kovalent bog’lanish — eclektmanfiyligi bir xil bo’lgan atomlar
orasida umumiy elektron juftlar hosil bo’lishini hisobiga vujudga keladigan

kovalent kimyoviy bog’lanishdir (H:H, Cl1iCl, 'N::N3).
176. Qutbli kovalent bog’lanish — elektr manfiyliklari bir — biridan oz farq
qiladigan atomlar hosil gilgan kimyoviy bog’lanishdir (H:Cl, H:O:H, H: N 'H

va boshqalar). H

177. Qaytar jarayon — bir sharoitning o’zida ikki tomonga bora oladigan
jarayondir boshgacha qilib aytganda, ikki tomonlama boradigan jarayon
deyiladi.

178. Qaytmas jarayon — faqat bir yo’nalishda boradigan va reaktsiyaga
kirishayotgan boshlang’ich moddalar oxirgi mahsulotlarga to’liq aylanadigan
jarayondir. Shuning uchun bunday reaktsiyalar amalda gaytmas, boshgacha
aytganda, bir tomonlama boruvchi jarayonlar deb ataladi.

179. Qo’sh elektr qavat — plastinka 0’z tuzi eritmasiga tushirilganda, plastinka
sirtidan ionlar eritmaga o’tib plastinka manfiy zaryadlangan, uning yaqinidagi
eritma esa musbat zaryadlanadi. Natijada bunday sistemada metall plastinkasi
bilan eritma orasida garama — qarshi zaryadga ega bo’lgan gavat hosil qilishiga
sababchi bo’lgan hodisa yuz beradi.

180. O’zgarmas bosimdagi issiqlik effekti — o’zgarmas bosimda olib borilgan
reaktsiyada ajralib chiqgan yoki yutilgan issiglik miqdoridir. U Qp bilan
belgilanadi.

181. O’zgarmas hajmdagi isiqlik effekti — o’zgarmas hajmda olib borilgan
reaktsiyada ajralib chiqgan yoki yutilgan issiklik mikdoridir. Uning issiklik
effekti Q, bilan belgilanadi.

182. Xund koidasi — ayni pogonachada turgan elektronlar mumkin kadar
juftlashmaslikka, ya‘ni spinlarning igindisi mumkin kadar kattalashtirilishga
intiladi.

183. Hosil bo’lish issligi — oddiy moddalardan bir mol birikma hosil bo’lganida
ajralib chigadigan yoki yutiladigan issiglik migdoridir.

184. Harorat koeffitsenti — harorat har 10°C ga ko’tarilganda rektsiya tezligining

necha marta ortishini ko’rsatuvchi sondir.
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V3BEKUCTOH PECIIYBJIUKACH OJIUU BA YPTA MAXCYC
TABJUM BA3UPJIUTU

Pyiixarra onueau: Omnuii Ba ypTa Maxcyc TabJINM
Ne BA3UPJIUTH
201 vun
201 v 7
®U3UKABUN KUME
DAH
JACTYPU

bunmiMm coxacu: 100000 — T'ymanwuTap coxa

Tabium coxacu: 140000 — TaOwuwuii panmap

Tabnuwm itynamumm: 5140500 — Kumé

TOWKEHT - 201 __
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VY36ekucton pecryosnmkacu OJuii Ba ¥pTa Maxcyc TabIuM BazupiauruHuur 201
(13 29 (13

17070 Jaru ” — coHNu OyWpYFUHUHT - unoBacu OwnaH (an
JIaCTYpU PYMXATH TaCAUKJIAHTaH.

@annunr YKyB gactypu Omuid Ba ypra Maxcyc, KacO-XyHap TabiIuMU
HyHamunuIapu oyiinua VkyB-yciy6uit OupiammManap baoauATHHHA
MyBoduknamtupyBun Kenrammuuar 201 wwor “ ” nard ¢ -
COHJIM MayKJIic 0aéHU OMIIaH MabKyJIJIaHTaH.

®an nactypu Mupso Yiyr6ex HoMHAaru ¥Y30ekucToH MUIUIMI YHHBEPCHTETH/IA
AIU1a0 YUKW,
Ty3yBuniap:

Axo6apoB X.U. — “DuzuxaBuii kumé” xkadeapacu npodeccopu, k.¢.1.
CarnymnaeB B.Y. — “@usukapuit  kuMé€” kadeapacu IO1EHTH, K.¢.H.

Takpuzumaap:

Paxmon6epaues F.U. TomkeHT KUME-TEXHOIOTUS UHCTUTYTH MpodeccopH,
K.].1.

[Tapunos X.T. ®an Ba Tapakkuet JAYK. mpodeccop, k.¢.1.

®dan gactypu Mupszo VYayrOek HoMujaard Y30€KUCTOH Mwuuinii
yHuBepcutetd Kenrammnaa xypuO uyukwirad Ba TaBcus Kuiunrad (201 ¥iun
“o naru ¢ 7 — coniu 6aéHHOMA).
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l. YKYB (paHMHHMHT J0/13ap0JIUTHA Ba 0JIUil KacOuii
TabJUMIArd YPHU

Ymoby pactyp xo3upru 3amoH “‘Du3ukaBuii kuME’ (GaHUHUHT Hazapui
ACOCMHHU TAIIKWJI JTaaud. YmOy ¢an MarepussHUHT “KUMEBHUU~ Xapakar
MacaiajJapuHy TaJKWH KWIWII, KUMEBUN TepMOJMHAMUKA Ba KUMEBHUI KHHETHKA
épnamuna kumEé ¢GaHu y4yH KaTTa axaMmusTra sra OYnaran ‘“‘peakiusira KAPHUII
KOOWIMATH JeraH TYIIyHYaHW TaJIKUH KWJIUII, QU3MKaBUH KUME KOHYHJIAPUHU
YKOHJIM TAaOWATHUHT SIHTUJAH-SHTM MOXUATIAPUHU 04uuO Oepuijia TaTOWK ATHII
MacajajiapuHu KaMpauu.

“OuzukaBuii  kuME” yMyMkKacOui ¢daH XucoOjsaHuO, KUMEHUHT OOIIKa
OYynuMIapUHM 4YYKYppOK VpraHuiura Ba yiapiaru yMyMHH KOHYHUSTIApHU
TYUIYHUIITA 3aMUH OYIMO Xu3MaT KUJIa/Iu.

II. YKyB panuHuHr MaKcaau Ba Bazudacu

danHM  YKUTHIIJAH  Makcaa - Tanabamapra  (QuU3NKaBUH  KUME
KOHYHJIADUHUHT MabHOCHHU EpUTHO Oepuil, 1y KOHYHJAPHWHT KYJUTAHUII
COXaJIapMHU VYpraTuill Ba aHUK KUMEBHMI MacajajapHU Xajl KWIUIga Yoy
KOHYHJIADHUHT aMajuil WMKOHMSTIApuHU TYFpu TymyHtupumi. ly ca6abiwu,
bu3ukaBuii KUME acociapuHu ypranuiiga, Oy daHHuHr Oapya OYnumiapu
ypracumaru MapxyjA OOFIMKJIMKIH OVinda kypcarmaiap OepuijgaH UOOpaTaup.
®uzukaBuit kuM€ danu kuMe€ danuaa KyJlaHaJUuraH ycyJuiap Ba caHoaTaa xamja
TypMylia  KEHr  KYJUIaHWIaJuraH  mojajgaiapHu  (Qusuk-xkuMécu  Ba
TEPMOJIMHAMHMKACH XaKuJa WYHaauI mnpopuwinura MoC KYHHMKMa Ba Majaka
MIAKJUTAHTUPUTIIHP.

@danHauHT Bazudacu — KUMEHWUHT Ha3apuid KOHYHJIApUIAH TYpJIH
MacallaJlapHy Xajl KWIMIIAa YIIa0ypoHauK OuiaH (oiganaHuil KOOWIMSATUHU
PUBOXKJIAHTUPHUII, KUMEBUN peakiusiap MaxCYJJIOPJUTHHU aHUK XUCcoOJarll.
Typau xucoOnam uIUiapuaa MabIyMOTHOMalapAaH yHyMJIM (oiiajgaHa OJIMILL
TepMoaMHAMUK KATTaJUKIAPHUHT TAaKpUOUM KUUMATIApUHU TOoMHIL. Typiu XoJaT
quarpaMmManiapuiial TYFpu  GoianaHuIl, KUMEBHM >KapaéHJIApHUHT KUHETHK
KAaTTAJMKIIAPUHU aHUKJIAII, KUMEBUHN >KapaHJIaApHUHT OEpUiIraH MeXaHU3MIIapU
Y4yH KHHETHK TEHTJIaMaJapHU XUCc00J1a0 TOMUIITHU YyKYyp YpraTulaan udopar.
®an Oyiinya TanabamapHUHT OWIMM, KYHHMKMa, Ba Majakajapura KyWuJaard

tanabnap kyiunamu. Tanaoa:

— ¢usukaBuii kuM€ (aHM, YHUHT Bazudanapu, TaIKUKOT YyCyJUIapu;
CTaTUCTUK TEPMOJMHAMUKAHUHT (DU3UKABUN KUMENArd poOJIM; HOMYBO3aHAT
JKapa€HJIaApHUHI TEPMOJIMHAMUKACU; KMUMEBUM MYBO3aHATJIIAPHU TEPMOIMHAMUK
TaBcu@Iall; SpUTMATAPHUHT 3aMOHABHI Ha3apusiiapy; KUMEBUM KHWHETHKA Ba
KaTajau3 Haszapusiapy, MEXaHM3MJIADU Ba KOHYHUSTIAPU XAKUIATU MAcCAeypa
32a oynumiu;

— KJIACCHUK, KUMEBUH, CTATUCTUK BA HOMYBO3aHAT TEPMOANHAMUKAHU Ty PJIH
xkapa€Hiapra KyJmamHu; (U3NK-KUMEBUN ycyiutap Epaamuaa Oup Ba Ky
KOMIIOHEHTJIM ~ CUCTEMAJIApJAard  y3ap0  TabCHUPJAPHU  TaXJWJ  KWIMILIHMY;
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SpUTMANIAPHU  TEPMOJMHAMHMK  JKMXATJAaH  TaBCU(DIAIHU;  BJIEKTPOJIUT
OPUTMAJIAPUHUHT Y3UTa XOC XYCYCUATIIAPUHHU; DIIEKTPOKUMEBHM, KHUMEBHU Ba
KATAIUTUK >Kapa€HJIADHUHI KUHETUKAaCH BAa TEPMOJWHAMUKACUHU Ouiumiu 6a
yaapoau ¢oiioanana oauminu;

— (QU3MK-KUMEBUIM yCyJUIapHU peai JKapa€HJIapHM TajJKUH KHIUIITa
KyJUlall; TEPMOJMHAMUKA Ba KWHETHKAa KOHYHUATIApUTra AacCOCIAHTaH XoJIiaa
GU3MK-KUMEBUN ~ JKapaHJapHU  OOIIKApHWIN,  KUMEBUU  peaKIMSUIAPHUHT
MEXaHU3MJIapU Ba KOHYHHSTJIAPUHU OWJIraH XOJJa KUHETHUK TEHIJIaMallapHU
TY3UIIl; KATATMTUK JKapacHIapHU OOLIKAPUIL KVHUKMANApUu2a 32a Oyauuiu Kepax.

III. Acocuii Ha3apuii KUCM (Mabpy3a MALIFYJIOTJIAPH)

1- maB3y. @®u3uKaBuii KHME 3aMOHABHI KUMEHMHT HA3apuil acocu

Acocuil TymryHYasiap: TEpMOAMHAMUK CUCTEMA, M3OJIAIUSIAHTaH CUCTEMA,
€NUK CHUCTEMa, OYMK CHCTEMa, FOMOTE€H Ba TE€TEpOreH CHUCTEMAJap, Y3JIyKCH3
CHUCTE€Ma, CHUCTEMAaHUHT XOJIaTH, TEPMOJAMHAMUK IMapaMeTpiiap, TEPMOIUHAMUK
JKapa€H, xonaT QyHKIMICH, aillaHMa KapaéH, n3o00ap, U30TepM, aauadar, u30xop,
n300ap-U30TEPM Ba U30XOP-U30TEPM Kapa€Hiap, KauTap Ba KakTMac kapacHiap,
MHTEHCHUB Ba 9KCTEHCHUB KAaTTAIUKIAP. OusukaBui KUME dbanuHu
PHBOXIIAHUIINA Y 30EKUCTOH OJTHMIAPUHUHT XH3MATIAPH.

2- maB3y. U1ean ra3 Konyniapu
Nnean raz xonywmapu. XoJjaT TEHIJIamMajapyd Ba TEPMHUK KO3 UIIUEHTIAP.
Hccukiuk, Temmneparypa, 00CUM, UYKH SHEPIHs, U, UHTCHCUBIUK (aKTopiapH,
TEPMOMETPUK IIIKaja, alCONIOT Xapopar, TepMomMmerpiap. [a3map KUHETHK
HazapuaCMHUHT acocuid TeHrnamacu (boneiiMan Tenrnmamacu). ["azmapHuHT
UCCUKJIUK CUFUMHU. VICCUKIMK CUFUMUHUHT DJPKUHJIMK Japa)xxacu OuJiaH
OOFJIMK/INTH.
3-maB3y. Peas razaap
Pean rasmap. Ban-mep-Baanbc TeHrmamacu. ['aznapHUHT KOHJICHCATJIAHMIIIM.
Kputuk Hykra. Byr Ba ras opacupmaru dapk. Kenrtupunran OocuMm, Xaxm Ba
xapopar.
4-maB3y. KuméBuii TepMoguHaMuKka

KuméBuit  TepmoguHamMukaHuHT  Basudacu. TepmMoauHaMukaHu  OUPUHYHU
KOHYHUHUHT Tabpudiapu. TepMoauHamMuka OWPUHYM KOHYHUHUHT MAaTEMaTHK
udogacu, yHUHT uHTerpay, auddepeHman xamaa XyCyCHildl KYpUHUIILIAPH.
Kamopuk kosddurnmentiap. TepMoanHaMUKaHUHT OMPUHYN KOHYHHUHU KaJOPHUK
koddurmeHTIap opkanu udoganari.
5- maB3y. Uiean raziapHuUHT TYpPJiM :KapaéHaapaaru Mim

WNpean rasHuHT Typau kapa€HiiapAard KEHramuil UIId, )KapaéH UCCUKJIUTHU
Ba WYKM SHEprussHUHr Yy3rapumu. Koynb KoHyHH. WMjnean ra3HuHr anuabara
teHrnamacu. Ilyaccon teHrinamanapu. DHtanbnus. ['ecc KOHYHU Ba YHIaH KeauO
yuKaguran Xxyjocanap. Tepmokumé. Xocws OYnuin Ba EHUII HCCUKJIUKIAPU.
W ccuknuk CHFUMUHUHT XapopaTra OOFUKIUTU. Peakius UCCUKIUK 3PGEeKTUHUHT
xapopatra oormukiaura. Kupxrod tenriamacu.
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6- maB3y. TepMoAMHAMUKAHUHT 2-KOHYHHU
TepMoaMHAMUKAHMHT MKKHHYM KOHYHM Ba YyHHHT Tabpudiapu: TomcoH
(KenbBun), OctBanpa, Knaysuyc, Kapareomopu. OuTponus tymryHyacu. Kapho
mukan.  @odpganmu  um koddduuuentu.  Kaiitap  kapaéumap  yuyH
TEPMOJIMHAMHUKAHUHT UKKUHYH KOHYHU. KenTupuiran MCCUKIIMK Ba YHUHT TYJIUK
muddepeHnan  AKAHIUTH. OHTPONUS OKCTEHCUBIMK (AKTOpPU SKAHIUTH.
M3onsuusinanrad  cucTeManapia  TEpPMOJIMHAMMK  KApaéHHUHI  y3-Yy3HM4a
OOpUIIIMHMA, WYHAJIMIIM Ba 4YerapacMHU OCITHUIOBYM YMyMHUH KYpcaTKHY.
MakcuMan Wl TymIyHYacd. OHEPTUSHUHT AUCCUIALMACU. OHTPONHUSHUHT
TapTUOCU3IHK YITHOBHU DKAHJIHTH.

/- maB3y. KaiiTmac skapaéniiap y4yH TepMOJIMHAMUKAHUHT UKKMHYY KOHYHH.

Tynuk xaitmac sxapaéunap. Kaittmac y3-Y3umpan 6opyBUM xapaéHiiap y4dyH
M30JSIUMSJIAaHTaH  CUCTEMaJla, M30TEPMHUK KalTap >kapa€Hiap xamaa LHKIUK
KaiiTMac >kapaéHiap y4yH TepMOJMHAMUKAa MKKMHYM KOHYHMHHMHI H(ojanapu.
Kantap Ba kaWiTmac >kapa€Hnap y4yH TEPMOJMHAMHKA HKKUHYM KOHYHWUHUHT
uponacu. TepmoanHaMuka OMPUHYM Ba MKKMHYM KOHYHJAPUHUHI yMyMJIAIlTaH
TEHIJIAMACH.

8- maB3y. TepMoAUHAMUKAHUHT 2-KOHYHUHH CTATHCTHK aCOCJIAIIL.

BOJ'IBI_IMaH TCHIJIaMaCH. Cucrema XOJIaTHUHHUHT TCPMOANHAMHUK
OXTHUMOJIJIINTH Oouan YHUHI OHTPOITHACH opacuaaru OOFJIaHUIII.
TepMOI[I/IHaMI/IKaHI/IHF | -KOHYHH a0CoJIIOT KOHYH OKaHJIMI'1 Ba

TEPMOJIUHAMHUKAHUHT  2-KOHYHHUHHUHI CTaTUCTUK Tabuatu. Onykryarusiap
TylyH4acu. Typiu kapa€HiuapAa SHTPONUSHUHT y3rapullii. TepMUK Ba KAJIOPUK
KoahurreHTIap opacuaaru OOFIUKIIUK.
9- maB3y. TepMoaAMHAMHMK NOTEeHIIHAIAP. XapAKTePUCTHK PyHKIUAIAP.

TepMoauHaMUK MOTEHIMAIAP. XapakTepUCTUK (QyHKuumsnap. M3obapuk-
M30TEPMHUK Ba H30XOPUK-M30TEPMHUK mMOTeHUUaiap. 1'mdo6c Ba I['enpMmroibl
sHeprusiapu. ['u66c- I'enbmronbi TeHrnamanapu. Kumeésuil noreHuuann.

10- maB3y. Kuméuii myBo3aHar

Maccanap Tabcupu KOHYHH. MyBo3aHaT KOHCTaHTanapu. Kuméui
peakiusHUHT u3oTepMa TeHrimamacu (Bant-I'opd tenmamacu). Kumésmii
pEaKUUSIHUHT M300apvK Ba M30XOpUK TeHrunamanapu. Kumépuii Mmonmmiuk. Peain
CUCTEMAJIApHUHT TepMOJIUHAMUKacH. JIprouc-Pennamn mocTysnotu. Y4yBUYaHIIMK
((pyruTHUBIMK) Ba aKTUBIIUK TyIIyHYaIapH.

11-maB3y. TepMoAMHAMUKAHUHT 3-KOHYHH

HepuctHuHT nccukiank teopemacu. [1maHk moctyiaotu. AGCOIIOT SHTPOMUSI.
[nank mocTynoTUIaH Keaud YMKaguraH XyJocaiap. AOCONIOT HOJbra 3puilia
OJIMACJIMK ITPUHLIUIIN.

12-maB3y. MyBO3aHAT KOHCTAHTACUHHU XHCO0JIaII yCyJJIapH

MyBo3aHnat koHcTaHTacuHM TemkuH Ba IllIBapiman ycynuaa xucoOsar.
HepHCTHUHT uCcUKIMK TeopemMacu Ba [lmaHk mocTynoTura acociiaHuo,
TEPMOJUHAMUK (YHKUMSJIADHUHT CTaHJAApT KuiMatTiaapu Oyiinua MyBO3aHaT
KOHCTAHTAaCUHU XUCOOJIAlII.
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13-maB3y. ®@a3aBuii MyBoO3aHAT
da3a, KOMIOHEHT, KOMIIOHEHTJIAP COHH, 3PKHHIMK JapakacH TyUIyHYaJIapH.
['uOO0cHuHTr (Qazamap koupacu. CUCTEMaHUHI BapUAHTIUTH. CUCTEMalapHHUHT
cuH(aHumy. bup KOMIIOHEHTHIN cucTemanap yuyH (azamap xoumacu. CyB Ba
OJITUHTYTYPT YUYYyH X0JaT Auarpammainapu. byrnmanum srpucu yuyH KnaneipoH—
Knay3uyc TeHrnamacuHuHr auddepeHiuan Ba HHTerpail KYypUHULUIApU.
14-maB3y. bupuHuu Ba MKKUHYM TYP (pa3aBuii yrumiap
bupuHumn Ba ukkuH4M Typ (azaBuil yrunuiap. IpeHdect Tenrnamacu. [lonumopd
yrunuiap. MoHo- Ba sHaHTHOTpON ¢dazaBuil yruiniap. GU3nk-kKMMEBUN aHATH3.
15-maB3y. UKKH KOMIIOHEHTJIM CHCTEMAJIap
Nkkn koMmoHeHTIM cuctemanap. CoByll Ba Xo0JaT JguarpaMMaliapu. XoJaT
JarpaMMaJIapUHUHT TYPJId KYpPUHULLIAPU.
16-maB3y. UKKHM KOMIIOHEHTJIM CHCTEMAJIAP X0JIaT AUATPAMMAJIAPUHUHT
TaxJIMJIH
MKKM KOMIIOHEHTIM CUCTEMAIAPHUHT X0JaT AUarpaMMaiapuHy aHallu3 KUJIHILA
JUKBUAYC, COJMAYC YHW3HKJIApHU, HBTEKTHB HYKTAa, 3BTEKTUK TapKHOIU CYIOK
KOTHUIIMA, ABTEKTHK XapopaT, (UrypaTUB HYKTa, KOHHOJA YU3UFH, KOHTPYIHT Ba
WHKOHTPY3HT CYIOKJIQHYBYM KHUMEBUU OMpHUKMAanap, CHUHTYJSIp Ba JUCTEKTHK
HyKTajap, IepUTEeKTUK HyKTa Kabu TyuryHudanap. Enka kounacu.
17-maB3y. Y4 KOMIIOHEHTJ/IM cHCTeMAJIap
Karruk sputmanap. M3omopdusm TymryH4acu. Yu KOMIIOHEHTIIM cUcTeManap. Yu
KOMITIOHEHTJIM CHUCTEMaHUHI TapkuOunu wudonanamga [ud6c Ba PozeOym
ycyJutapu. bup xun MOHIM Ba ABTOHWKAra 3ra OYJraH UKKU Ty3 IPUTMACHUHHHT
xoJaT auarpammacu. Tysmap cyB OwiaH rugpatiap €Kk Kyl Ty3nap, KOMILIEKC
Oupukmanap €kM KATTUK J3pUTMaiap XOCHJ KWIYyBYM Mypakkad xoJaT
IyarpaMMaliapu.
18-maB3y. Dpurmaaap

OputManap Xakuaa ymyMun TymryHuanap. Mean, yekcus CyrONTUPHWITaH Ba
pean sputManap. Ilapuman wmomsp karranukiap. ['m66c-/{rorem Ba [{rorem-
Maprynuc TeHiaManapy. JpUTMAIAPHUHT 3aMOHABUI HA3apHsICH: COJIbBATIIAHUII
Ba FUApATIaHUI, COJIbBAT KaBaT TyLIyHYaCH.

19-maB3y. JpuTMAJIaPHU TEPMOJUHAMMK HYKTAaU-Ha3apAaH
CHH(pIAHUIIH

WNnean, yekcus cCyronThupwirad, peanl sputMmanap. Perymsap Ba arepmain
spuUTManap. ODpUTMa KOMIOHEHTJIAPUHUHT KHUMEBHM MOTEHUUAIU. AKTUBIHK,
aKTUBIIUK KOA(PGUIIMCHTH. Y UyBUAHIINK, YIyBUAHIUK KOd(DPUIIUEHTH.

20-maB3y. KOMIOHEHTHUHT 3pUTMa ycTHAATH OYF 60CHUMU
KoMroHeHTHUHT 3puTMa yctuaaru Oy Oocumu. Payne Ba I'eHpu KOHYHIIapu.
WNnean, 4yekcus CyroJaTHUpWIral Ba pean dpurmanap yuyH Payne Ba I'eHpu
KOHYHJIapHU.
21-maB3y. KaTTHK MOA1aJIapDHUHT 3PYBYAHIUTH
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Karruk mMopnanapuunr spyBuaniuru. [lpeaep Tenrnamacu. DO0yJIHOCKOINUK Ba
KPUOCKOTUK KOHYHJIAP.

22-maB3y. OcMOTHK 60CHM KOHYHJIAPH
Judbdysus Ba ocmoc. Jle ppuz korynu. Ocmotuk 6ocum KoHyHIapu. Baat-I'odd
KoHYHHU. Takcummanuin ko3pPUIHeHTH. IKCTpaKLIus.
23-maB3y. CyIOK/JIMK-0yF MyBO3aHATH
Cyroxnuk-0yr MmyBo3anatu. ['u66c-KonosanoB konyHiaapu. BpeBckuii KoHyHI1apu.
A3zeoTpon apanamnmMainiap Ba yJIapHUHT Xoccallapu.
24-maB3y. JJIeKTPOKMME Ha3apusijiapu

DONEKTPOJIUT HPUTMATIAPHUHT TY3WIUIUIAPH XaKuaa TylIyH4Yanap. AppeHuyc
Hazapusacu. VoHNapHUHT ¥3apo TabCUPUHH TEPMOAMHAMHUK HYKTaW-Ha3apujaH
uponanam. dDaomwmk Ba (Daomuk kKodhPuuuentiapu. Jlebai-Xrokkenb
HA3apUACHHHUHI acOCHUW 3XTUMOJUIMKIAapU. MIOH aTMoC(pepacHHUHI NOTEHIHAJIU.
DIIEKTPONUTIAP XaKUJa 3aMOHABUH TyLITyHYasap.

25-maB3y. ComMIITHPMA Ba IKBUBAJIEHT JJIeKTP YTKA3yBUAHJIUK
ConumTupMma Ba SKBUBAJIEHT JJIEKTP YTKAa3yBUaHIMK. VOHIap XapakaT4aHJIMIH Ba
Komppaym koHyHu. Tamumm coHu. OCTBadbIHUHTI CYIOJITHPHII KOHYHH.
KonaykromeTpuk TUTpIanmi.

26-maB3y. NoHJIapHUHT XapaKaTYaHJIUTH

HoHnapHUHT XapakKaT4yaHJIUTH, OSKBUBAJICHT OJJIEKTP YTKa3yBUaHIMK Ba
Tamui coHuHu Jle6aii-Xrokkenp-OH3arep Ha3apuscu acoCUAa dpUTMaA TapKUOUTa
OOFJIMKJIUTUHU TAJTKUHH.

27-MaB3y. JJIeKTPOKMMEBUI KapaéHIap TePMOJUHAMUKACH
DOnexkTpoa MOTEHIUATUHUHT Xocuin Oymumm. [uddy3mon Ba OKCHITaHMIII-
KalTapuiauim noteHuuamiapu. KOHUEHTpauuoH »JeMeHTaap. DIJIEKTPOIapHU
cuHam. Ctanagapt d7aeKTpojIap.
28-maB3y. JJIeKTpP IOPUTYBYH KY4

DNEeKTp IOPUTYBYM KYYHU aHUKJALl YCyJUIapu. DJIEKTp IOPUTYBUYU Ky4JlaH

bu3uk-kuMEBUM Taximiia oiinananuil. Metannap KOppO3HUsICH.
29-maB3y. JJIeKTP IOPUTYBYH Ba MYBO3aHAT KOHCTAHTACH

MyBo3aHaTaaru 3JEKTPOKUMEBUN 3aHXKUpJIAp Ba YJAPHUHT BJEKTP HOPUTYBUU
kyuH, Heprcr Ba ['u66c-I enbMromnbIl TeHTIaManapu. I7IeKTPOl MOTSHITHATMHUHT
xocunn Oymumm. Juddy3uoH Ba OKCHTAHUII-KAUTAPUIUIN TOTEHIHUAIIIAPH.
OKCHTaHUII-KaUTApUITUII PEAKIUSUIAPUHN KUMEBUM Ba AJIEKTPOKUMEBUN aMmalira
OLUUPHUII YCYIJIApH.

30-maB3y. KuméBuii kunernka

KuméBnil KMHETHKA - KUMEBUN PEAKUMSUIADHUHT TE3JIMIM Ba MEXAHU3MH
xakugard ¢adH. YHUHT acocui TymryH4Yasiapu. KuHeTHKaHW YPraHUITHUHT
Ha3apui Ba amManui axamusiTh. KHHETUK 4YM3MKIIap Ba YJIAPHU TY3HUII yCyJUIapH.
['omo- Ba rereporeH peakuusiapra maccajap TabCUPU KOHYHHHHM KYJUIAIIL.
Huddepeninan Ba MHTETpajl KHHETUK TEHIJIaMalIap.
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31-maB3y. PeaknusijiapHUHT TAPTUOM Ba MOJIEKYJISIPJMTH.

Peakmust Taptubunn TommmuuHr OcTtBanba-Hoec, Baat-['opd Ba OGomka
ycyimapu. KuMépnii peakMsUIapHUHT TE3IUK JOMMUNUCUHU XUCOOIall yCyJIapH.
Peakuusi Te3nurura TabCUp 3TYBUM OMMJUIAP: peareHTIap KOHIEHTPALMSICH,
CTEPHK OMUII, Xapopar, SpUTYBUMHHUHT TAOMATH, NOH Ky4H.

KumEBuii peakuusaapHUHT KMHETHK KMXaTHaH TaOakanaHumu. Opauil Ba
Mypakkab peakiusiiap. Onauil peakuusiiap KUHETUKACH, yapra MOC KeJlaJuraH
KMHETUK TEHIVIAMAJIApHU  KEJITUPUO UYMKapHIl. AppeHUyC TEHIJIaMacH.
QdaosIaHUII  HHEPrUscHM Ba YHM XucoOnam ycymiapu. KuHeTukanuHr
Hazapusiapu: ¢aosl TYKHAIIyBJIap Ha3apusCcH Ba yTap XoJiaT €KH (paoJuialirad
KOMILIeKc Hazapusicu. KaiiTap peakuusiap KuHeTukacy. EHMa-éH, Gupraaukia Ba
KETMa-KET KETauraH peakuusiiap KNHETUKACH.

32-maB3y. KaTaaus. 'oMores karajau3 Ha3apusijiapu

Karanu3HuHr Tabpudu Ba yHUHT yMyMmMud Xxycycustiapu. KuméBuil Ba
OMOKMMEBUN peakuusiapaa, KAMEBUN MaxcyjoTiap HIuiad YuKapuuiaa
KaTaJW3HUHT YpHHU Ba axamuaTu. CaHoaT MUKHECHIA KYJUIAaHWJIAJIUTAH aCOCUM
KaTAIUTHUK )KapacHiap.

['oMoren Ba TeTEPOreH KATAIUTUK >Kapa€HJIApHUHT TaOaKaJaHUIIIH.
['oMoreH KaTajauM3HUHT Hazapusjapyd Ba MexaHu3Mijapu. ['oMoreH karanusnaa
opanuk Oupukmanap. 'oMOreH KaTaqu3HUHI KMHETUKAcH. ['OMOreH Karanusra
MUCOJLIAp.

33-maB3y. ['eTeporen karajau3s Hazapusijiapu

I'eTeporen kaTtanu3aToOpJApHU OJHIN YCYJUIApU: YYKTUPHUII, LIAMIUPHIILL,
MEXaHUK apajaimMaiap Ba METAJJI KOTHIIMaIap Ta€piail. ['eTeporeH kataius.
['eTeporen KaTtanmuTUK PpEaKIUSJIAPHUHT acocuilt Oockuuimapu. ['ereporex
KaTtanu3atopyiap o3acugard (aon MapKazJapHUHT MAaBXYIJIUTH XaKugaru
TacaBBypJap Ba yJapHUHI TaOuaTu. [l'ereporeH Karaaus3aard Opajuk
Oupukmanap. I'eTreporeH KaTalMTHK peakuusiaapaa aJcOpOUUSHUHT YpHHU.
Karanuzatopnap HMIITHUPOKUIATH TETEPOreH pPEaKUUsJIAPHUHT MEXaHU3MIIapH.
AncopOunam KOOMIMATUIa Kapald KaTalau3aToOpJapHUHT (DAOJUTMTUHU aHUKJIAII.
Karanuzatopnapuunr  acocuii  TaBcuduapu:  (HaoIUru, — CENEKTUBIUIH,
YHYMJIOPJIMTHY, pereHeparus KUIuIra KOOMINsATH, COJTUIITHPMA F03aCH.

34-maB3y. CTaTHCTHK TEPMOJMHAMMKA YJIeMEHTJ/Iapu
Cratuctuk TepMoanHamMuka Basudamapu. Makpo- Ba MHUKpoXojaTiap Ba
TepMOJIUHAMHK 3XTUMOJUUK. DazaBuii (azo TymryHuacu. bonbiiMan TeHiamacu.
CraTuCTUK TePMOJMHAMUKAHUHT MOCTYJIOTH. XoJaTiap Oyinua WuFuHIu. Acocuii
TEPMOJMHAMHK KATTAIMKIAP YYyH CTaTHCTHK wudomanap. YIapHU XoJatiap
Oyiinua WWFMHIW OpKanu wudonmanam. Apanamunn dSHTpornmsicd. Wnrapunama,
TeOpaHMa, ailylaHMa Ba AJIEKTPOH XapakaTiap XoJjaTiapu Oyinda WuFuHANIAp.
35-maB3y. UM3UKJ/IM TEPMOIMHAMUKA

Kaiitmac (HOMyBoO3aHaT) >kapa€HJapHUH TepMoauHamukacu. Okumiap.
Ymymnamran Kyunap. Keaszucrainmonap, cranoHap, dKCIOHEHIHAN KYpPUHHMIIA
y3rapyBuu OJJuM Ba JIABUHACUMOH >kapa¢Hmap. OKuMM Ba yMyMJjlaliraH Kyd4
opacugaru MyHocabatr. OKUMHHM XapakaTIAaHTUPYBYM MHTEHCHUBJIMK (PaKTOPIJIApH.
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VcCUKIMK OKMUMUHUHI Xapopar IpaJueHTUIa, Macca OKUMUHHUHI KOHLEHTpaLus
TPaJUEHTUra, OJJEKTP OKUMHHHMHT TOTEHIMAl TpaJueHTUra OOFIUKIIUTH.
OxuMmiapHUHT Y3apo Tabcupu: Tepmoauddysus, Hiodbyp sdbdextn, nuddyznon
NOTEHIMAJ Ba KOHIEHTpalMOH KyTOmaHum. OKuMiIap jkapa€Huaa CUCTEMa
SHTPONMSICHHUHT Y3rapuilii. ODHTPONHMSHUHT BaKT OWPIWMTHAAa OPTUIIN OWIaH
OKMMJIap Ba yMyMJIAIlIraH Kywiap opacujaaru Oofmnanuml. OH3arepHUHT Y3apOJIMK
myHocabatu. Kunetuk ko3(pPUIMEHTIAPHUHT CUMMETPUKIMK  MPHUHIIMIIM.
KomneHncanusuianmaran uccukink. KoMmneHcanusianMarad HCCUKJIMK Ba KUMEBUI
MOMMJUIMK. DHTPONUSHUHI TallKd Ba WYKU Y3rapuild. OHTPONMSHUHT XOCHJII
Oymum Te3nuru. M3onsuusiaHraH cuctemManap Y4YyH OSHTPOIUSHUHI TYIHK
y3rapumm. HomyBozaHat kapaéHnap TEpMOJWHAMUKACUHUHI PUBOXKJIAHUII
oockuunapu. Ilpuroxun, I'mancnop¢, Kasumup Ba Oomka onMMIApHUHT
HOMYBO3aHaT *kapaéHiap TepMOJUHAMUKACUHUHT YCYJUIAPUHU YM3UKIU OyImaraH
coxara TagOuK Kwmmu. Jlokan MyBo3aHaTIap XAKUAArd  IMOCTYJIOT.
KomneHcanusiianMaran ~ UCCHKIMKHUHT — TEPMOJWHAMHUK  (PYHKIMSITAPHUHT
y3rapumy OunaH Oofnukiaurd. KuméEBuil ¥y3rapyBud, KUMEBUA MOWMIUIMK Ba
TEPMOJMHAMHUKAHUHT OMPUHYH KOHYHH.

V. AmMannii mamryJioTiapu 0yiin4ya KypcarmMa Ba TaBcusijiap

AManuii MamFyJIoOTJIapHM TallIKWi J3Tull OYyinuya kadeapa mpodeccop-
VKUTYBUMJIApH TOMOHHUAAH KypcaTMa Ba TaBCUsUIap MILIA0 yuKwiaad. Mabpysa
MaIIFyJIOTAapuaa OJraH OMJIMM Ba KYHUKMAJIApHH MHCOJI Ba Macajajap €4HIl
OwiaH MycTaxkamjaWguiaap xamja siHaga Oovurtagwnap. bynra skamoa OViano
MalIK KWINILI WYJii OMJIaH Ba MyCTaKHWJI MIUTALI WY OWJIaH 3pUIIHIIAIN.

AManuii MamFynoTiap MyJbTHUMEOUa KypwiMajgapu OujiaH >KUXO3JIaHTaH
ayquTopusiia Oup akaJeMuK Typyxra Oup YKUTYBUM TOMOHHUJAH YTKa3WJIMILU
ao3uM. Mamrynotnap ¢aon Ba mHTepdaon ycymuiap €paamuaa YTUIMILNA, MOC
paBuIlJ]a MYHOCHMO TMENaroruk Ba axO0o0pOoT TEXHOJOTUsIap KYJUIaHWIUILN
Makcajra MyBO(UK.

AManuii MalFyao0Taap YUyH KyWHIard MaB3yJjap TaBCHs TUIIAIU:

Wnean ra3 KOHyHJIapura ouJi Macajia Ba MACOJLIap.

I'ecc Ba Kupxrodd xonyHmapura ouj macaiaa Ba MUCOJLIAp.
TepMoauHaMUKaHUHT OMPUHYM KOHYHHUTa OUJI Macaja Ba MUCOJUIap.
TepMoauHaMUKaHUHT UKKMHYM KOHYHUTA OUJ Macajla Ba MUCOJLIap.
TepMoauHaMUKaHUHT YYMHYM KOHYHHUTa OWJ] Macajia Ba MUCOJLIap.
KuméBuit MmyBO3aHaTra ou1 Macajia Ba MUCOJIIAP.

MyBo3aHaT KOHCTaHTACHHU KEITHPUO 4YMKapHIlra OujJ Macaia Ba
MUCOJLIAP.

8. ®azanap xougacu Oyitmya Macajia Ba MUCOJLIAP.

9. Dputmanapra ou Macajia Ba MUCOJUIAp.

10.KuméBuit notenuman 6yiinya Macanaa Ba MUCOJLIAP.

NogabkowhE

V. JlaGopaTopus umjiapu 0yinuya kypcarMma Ba TaBcusijiap
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JlabopaTopusi MalIFyJI0TIapH YUYH TaBCUS 3THIIAIUTaH MaB3yJjap:

1. KamopumeTtpus. Dpuil, HEUTpaUTaHUII Ba TUAPATIAHUIT HCCUKIUKIAPHHU
AHUKJIAII.

2. Tepmuk  aHanu3. UWKKM  KOMIOHEHTIM  CHUCTEMAaJapHUHT  XOJaT
JUarpaMMaJIapuHU YPraHUILL

3. Kpuockomnus. IpuTMatapHUHT KPHOCKOIHK Ba H0YJTUOCKONHUK XOCCATapUHU
Ypranuul.

4. DpuTMaNapHUHT JIEKTP YTKa3yBUaHIUIH.

5. KoHayKTomMeTpuk TUTpJaml.

6. DnexkTp pUTYBYM Kyd Ba YHH Yi4ail. DJIEKTPO/ MOTEHLUAIIap.

7. IloTeHIMOMETPUK TUTpJIALLL.

8. MonnanapHUHT MOJEKYJSp TY3WIMIINHE pPePpakKTOMETPUK yCyd OwiaH
YPTaHuILI.

9. CyroKIMKIapHUHT TYyWuHraH Oyf OocHMMH Ba YyJapHUHT (a3aBuil YTHII

VCCUKJIMKIIAPUHU XU COOAILL

10.CyroKnUKIapHUHT CHPT TApPaHTJIMTHHM VPraHWUII Ba TEPMOJUHAMHK
npamMeTpJIapyuHu XUCoOIall.

11.bumorniekynslp peakUMsUIApHUHT XYyCyCHMHl Ba yMyMuH TapTHOJIapuHU
AHMKJIAIIL.

12.PeakuusiiapHUHT TE3JIMTUIa MYXUT MOH Ky4Yd Ba XapOPAaTHUHI TabCUPHU.
daonaHUII SHEPTUACUHU TOIHUII.

VI. CeMuHap MalryJIOTJAPHUHU YTKA3UII OYHU4YA KypcaTMa Ba TaBCUsJIap
CemuHap MallFyJIOTJIapy YUYyH TaBCHSI 3TWJIAIUTaH MaB3yJap:
1. TepMoIMHaMUKAaHUHT OUPUHYM KOHYHHU.
2. Typnu xapa€HIapHUHT SHEPTeTUK OAJIAaHCUHH TY3HILL.
3. I'ecc konyHu. TepMOKUMEBHI XHUCOOIaP.
4. Kupxrod KoHyHH.
5. TepMoaMHAMUKAHUHT UKKUHYHA KOHYHH.
6. XapakTepucTuk (pyHKIMsIap Ba TEPMOJIUHAMUK MOTEHIMAILIAP.
7. Unean ra3 SHTPONUSCUHUHT Y3TapUILIH.
8. Typnu kapaénnap 3HTPONUICU. Apajalinuil SHTPOIHUSICH.
9. KuméBuii myBo3aHaT. MyBO3aHATHUHT H30TEPMHK, M300apUK Ba H30XOPUK
TEeHrJIaMaJlapuHUHT TankuHu. Temkun-IIBapiman ycyiu.
10. AGCOIIOT SHTPONUSIHU XUCOOIAI YCYIIapH.
11. CtaTucTuk TepMOJIMHAMUKA KOHYHUSTIAPH.
12. ®azanap xkouaacu. bup komnonentinu cucreManap. Knanelipon-Knaysuyc Ba
OpeHdecT TeHriamanapu
13. kku Ba y4 KOMIIOHEHTIM CUCTEMAJIAPHUHT X0JIAT AMarpaMMaliapH.
14.bup Ba MKKM aTOMJIM Ta3JapHUHT TEPMOJIUHAMUK (DYHKIMSIIAPUHU XUCOOIALLL.
15.9purmanap TEPMOANHAMHUKACH. Cyrontupuiran APUTMAJIAPHUHT
KOHYHUSITIapHU.
16. ['u66c-KonoBanoB KoHyHapu. Xanaari.
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17. DnekTp yTKa3yBUYAHIIUK.
18. DnexTp I0pUTYBYH Kyd. DINEKTPOKUMEBUN MOTEHLIMAIIAPHHA XUCOOIALII.
19. Kumépnil KMHETHKA.
20. Karanutuk xapaénmnap.
H3zox. Hwuu dacmyp my3uwoa adxcpamunean coamea MOC pasuuiod CemuHap
Mawieynomaapu mauaanaou eéa ymxasunaou. Cemumap maezyiapu — pyuxamu
UWYY YKY8 0acmypuoa AHUIAHULUU, KeHeAUMUPUTULUY MYMKUH.
VII. MycTakuj TAbJAUM Ba MYCTAKWJ MILJIAP
MycTakui TabJIMM y4yH TaBCUS dTUJIAJUTaH MaB3yJiap:
1. PeakumsimapHUHT cTaHIapT HCCUKIMK 3¢ dextu. Mccukmuk 3¢ dexTHHUHT
xapoparra OOFINKIUTH.

2. Xap X1 KapaHIapard SHTPOIHS Y3TapuIIUHA XHCOOaml. XapaKTepUCTHK
byHKUMIAp.

TepMoauHaMUK KUMMAaTiIap acoCuJa MyBO3aHAT KOHCTAaHTACUHU XM COOMAILL.

bup Ba HKKM aTOMiM Ta3JapHUHT TEPMOJIMHAMUK (YHKUHSIIAPUHU
xucoOnamt. Yn3nkim xapa€Hiap TepMOJUHAMUKACH.

5. MyBo3aHAaT JOMMHUHCUHU CTaTUCTUK TEPMOJMHAMHMKA MabIyMOTIapu
Oyitnda xucoomarl.

6. AKTHUBIWK Ba aKTUBIUK KOA((UIINEHTH.

7. Y4 KOMIIOHEHTJIM CUCTEMAJIADHUHT Mypakkabd JuarpaMMaapuHu ypraHuil.

8. Mon Tamumb Ba MOH TalllUMaclaH MIUIAHAUraH aKyMyJIATopiap Ba yJIapHUHT
UILIANI TPUHIUILIAPH.

9. Upnean ra3 xoHyHiapu. TepMHK Ba KaJOpUK KO3(DPHUIMEHTIap OpacHuiaru
MyHocabatap.

10.Tepmogunamukanuur 1-konynu, ['ecc, Kupxrodpd xonynmapu Oyiinua
MaTepuasiapHy YpPraHUIL.

11.Anuabara TeHrnamanapuHu KeaTupud ynkapuul. JKoyinb KOHYHH.

12.3uepreTuk 6ananc. DHTpONHs Ba TAPTHOCU3IUK OYiya MUCOJUIAP CYHIIL

13.KuméBnii peaknusiiapia YSHTPOMHSI Y3rapuITUHUHT cabalnapu.

14 XKapa€nnapga OSHTPONUSHUHI  y3rapuild  TaxJudil  KWIMII — Oyinya
MaTpuianap. XapakTepucTHK (yHKUMsuIapHU ouuK H@onanam. CyBopoB
KaJBaJIH.

15.0Oput™Manap TepMoAMHAMUKAcH OYyiirda MaTpuiaiap.

16. AKTUBIMK Ba y4yBUAHJIMK OYiirua MUCOJUIAP CUHIIL.

17.9puTmanapHUHT 3aMOHaBUM Hazapusuiapu. Perymsip Ba arepmall sputMmanap.

18.VIkku KOMIIOHEHTJIM CHUCTE€Ma CYIOKJIAHUII JHUarpaMMacd MaKeTHHHHT
TaXJIJIH.

19.00K ©u anuknam ycymiapu. 2OMOK nan Qusuk-kumEBMil Taxnuiaa
ol amaHuIII.

20.MeTtamiap KOppo3UsICH HazapUsUIapH.

21.bupuHur Ba UKKUHYM Typ (azaBuil yruiap. DpeHdecT TeHriamaiapu.

H30x. Mycmaxun mavaum Y4yH magcus 2Muican Mag3yiapHuHe coamuapu

nabopamopus  6a  ceMuHap — MAwiyiomiaapuea — mauépeapaux - Kypuu
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coamaapudan opmub KoOJeaH COamiap XadcmMuoaw Keaub YUuKKan Xoa0da
beneunanaou.

®an 0yiinya Kypc HIIU
Kypc nmm ¢an mMaB3ynapura TaadyKJIM Macajajiap l03aculaH Tajadaiapra
SKKa TapTUOAa TETUIUIM TOMIUPHK Iakiuaa oepunaan. Kypc HIIMHUHT XaKMH,
pacCMHUMIAIITUPUII  [IAKIK, Oaxoiaml Me30HJapu UIuu (QaH JgacTypuua Ba
TEernIUIM Kadenpa ToMoHHM1aH Oenrwianaau. Kypce niman Oaxapuin tTanadanapra
(danra oy OUIMM, KYHUKMa Ba MajlaKaJapHU MIAKUIAHTUPUIITa XU3MAT KWK
Kepax.

Kypc uim y4yH TaBcHs KWIMHAIATAH MaB3yJjap:

. Kasopomerpuk yimuanurap

. CYIOKIUKIApHUHT TYHUHTaH Oy OocuMu

. JAuccorunanuin 60CUMHU.

. OpUTMaJIapHUHT My3Jaml xapopaTtu. Kpuockomnus.

. DpUTMaJIapHUHT KalHAIIl XapopaTH . DOYJIUOCKOIIHS.

. V3apo uerapacus apananryBun CylOKITHKIAPHUHT X0NIAT IHArPAMMANapH.

. V3apo uerapanu apanantyBun CyrOKIMKIAPHAHT X0OIAT AHArPaMMANapH.

. bekapop kuMEBnil Mmoganap XOCHJI KWIyBYM CUCTEMAJIAPHUHT XO0J1aT
JUarpaMacH.

9. Y4 KONIOHEHTIIM CUCTEMAJIAPHUHT XOJaT JuarpamMmmaliapy.

10. TakcnMIIaHHUII KOHYHH, SKCTPAKIIHS.

11. 'anpBaHUK 3JIEMEHTIAP TEPMOJANHAMUKACH.

12. I'anpBaHMK 3JIEMEHTIIAP JIEKTP IOPYTYBUM KyUHd Ba YHU aHUKJAII YCYJIJIapH.
13.9nexTpoasiap NOTEHUMAIMHA aHUKJIAII yCYJIIapH.

14. IIoTeHIMOMETPHUK TUTpPJIALL

15.9neKTpOIUT 3pUTMATADUHUHT DJIEKTP YTKA3YBYAHIIUTH.

16. KOHIyKTOMETPHUK TUTpJIALLL.

17. Tammm COHMHN aHUKAII.

18.MonekynagapHUHT KyTOJaHUIIIH.

19. MopnanapHUHT TUTIOI MOMEHTIAPUHU aHUKJIAIL.

20.CyIOKIMKIApHUHT CUPT TAPAHTJIUTUHU YPTaHUIIL.

21.97eKTponuT MoAIajap d3pUTMATapPHUHT MYy3J1all XapOpaTUHU YpraHHIIL.
22. KaJlopuMeTpUK yCyJiia Kyucu3 3J€KTPOJUTIAPHUHT AUCCOLMIAHUIIT
VCCUKJIMKJIAPUHU YpTaHUII.

23. KuiivH 3pyBYaH Ty3JIAPHUHT 3pYyBUYAHJIUTUHU 3JIEKTP YTKA3yBUAHJIUK yCYJIN
OWJIaH aHUKJIAILL.

24. KpucramioruapaTiIapHUHT XOCUI OVIIHUIIT UCCUKTUKIAPUHA YPTaHUIIL.

25. Kapa€HnapHUHT UCCUKIHUK () (PEeKTUra XapopaTHUHT TAbCUPUHU YpraHUII.
26. Typau Xun KOMIOHEHTIIA CUCTEMAJIaAPHUHT FOKOpU OOCHM Ba XapopaTaaru
XO0JIAT TUarpaMMAIAPUHUA TAJIKUHU.

27. bydep spurmanapuHuHT pH HU 2JIEKTPOKUMEBUHN yCyJ1 OUIaH aHUKJIAL.
28. EHrui ydyyBUaH apajalmiMaiapHi OOCKUWIN Xalanl.

0N Lk~ OO0
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29. AzeoTtporn s3puTManIapHy aKpaTUILL.

30. DpuTMaNapyUHUHT 3JIEKTP YTKa3yBUaHIUTH

H3zox: Kypc wwu mas3yrapu uwiyu  YKy8 0acmypoa KeHeaumupuiuuiu,
manabanaprure gan doupacudazu UHOUBUOYAT KUSUKUULIAPUSA KYPA MAHAAHUULU
xam mymxun. Tanaba 1 ma mase3ynu mawniadb, wy magzy OyuuUYa MAbILYMOM
Oepuniu 103UM.

VIII. Acocuii Ba KymunM4a agaduériap xamaa axoopotT MmaHoaajgapu
Acocuii agadbuéraap

1. Howard Devoe Thermodynamics and chemistry.A.P.Ch.E.University of
Moryland, 2015.

2.Anatol Malijevsky Phyzical Chemistry in brief,Instite of Chemistry,Prague,2005.
3. Cltfford E. Dikte Pysical Cemistri a modern information,Teylor and Francis
Grup.LLC,2012.

4. X.N.Axb6apos, P.C.Tumnaes, b.Y.CabaymnaeB. ®@usukaBuii kumM€, TOIIKEHT,
VYuusepcurer, 2014, 436 Oer.

Kymumua agadbuériap
5. Mup3uée .M. Tankuawii Taxjmmia, KaTbHM TapTHO-WHTHU30M Ba IIIaxXCUH
KaBOOTapiUK - xap Oup paxOap (GaoJUATUHMHT KyHIQIUK KOWJAcH OYIuIv
Kepak. Y36ekucToH PecryGmukacn Basupnap Maxkamacuruar 2016 imn
skyHIapy Ba 2017 #i1 HCTUKOOIIIApUra GaFIIIaHraH MAXKIIMCHIATN Y 30eKHCTOH
Pecniy6omukacu IlpesunentuHuHr HyTKH. // Xank cy3u razetacu. 2017 vun 16
saHBaphb, Nel 1.
6. Mupsuéen 111.M. Byrok kenaxaruMu3H{ Map[ Ba OJIUKAHOO XaJIKMMH3 OMJIaH
6upra Kypamus. Tommkent, Y36ekucron. 2017.
7. Mupsuée III.M. KoHyH ycTyBOp/iUIM Ba MHCOH MaH(paaTIapuHU TabMUHIIALI
FOPT TapaKKMETH Ba XaJK (apOBOHINTMHUHT rapoBy. Y3P Koncturyuusicn kaGyn
KWIMHTAHJIUTUHUHT 24  Wwudrura OaFWIUIaHTaH —TaHTaHAIM — MaKJIMCAard
Mabpy3a. 2016 iinn 7 nekadpb
8. Mupsuéen IILM. Dpkun Ba (apoBOH, JEMOKDPATHK Y30EKHCTOH IaBIATHHH
Gupranukaa 6aprno sramus.Y30eknucToH pecryOimkacu ITpe3uieHTH JTaBO3UMHTa
KUPHIIUII TAaHTaHATIA MapocuMura Oarunuianrad Onmii Makiic naiaTajiapuHUHT
KYIIIMa MaXKJIACHJIArH HYTK. Y36eKxucToH, -2017if,
9. V3P TIK-2909. Onuii TabIuM TH3UMHHH SHAJA PHBOXKIAHTUPUII HYOpa-
tanoupnapu Tyrpucuaa. Tomkent 1., 2017 #. 20 anpes.
10. YemonoB X.VY., PycramoB X.P., PaxumoB X.P. ®uszuk xumud. TONIKEHT:
“ViuryBun”, 1974.
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BA3UPJIUT'N

KAPIIUN JABJIAT YHUBEPCUTETH

«Tacaukaaman»
Pyiixartra onuHan: YKyB HLIUTApH IPOPEKTOPHU
10.X.Ouko6unon

« » 2019 — i

« _ »-asryct 2019 - iiun

(I)I/IBI/IKABI/IFIu KUME
O®AHUHUHI UIIIYU YKYB JACTYPHU

bunauMm coxacu: 100000 — I'ymanuTap coxa
Tabaum coxacu: 140000 — Tabuwii dpanmap
Tabaum HyHaTHIINK: 5140500 — Kumé

Ymymuii YKyB coatu - 426 coar

[y xxymnanan:

Mamnpy3a - 68 coat (3 cemectp - 42 coat, 4 cemecTp — 26 coar)

Amanuii Mamrynotiapu - 34 coat (3 cemectp - 22 coat, 4 cemectp — 12 coar)
Jlabopatopus mamrynotaapu - 170 coar (3 cemectp — 106 coat, 4 cemectp — 64
coar)

Mycrakun TabiauMm coaTu - 174 coat (3 cemectp — 100 coart; 4 cemectp — 74 coar)

KAPIIIM-2019 ii.
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@aHHUHT UIIYU YKYB JTACTypH V36ekucron Pecnybnukacu Onuit Ba ypTta Maxcyc
Basupiuru 201 dimm 7 garm  —connM Oyipyru OwnaH (OyHpYKHHHT

-WJI0OBacy) TacAuKiIaHTaH ‘“‘@u3ukaBuil kuMmE” (aHMm macTypw acocuuaa
Tal€pJIIaHTaH.

Ty3yBum:

bepaumypomor O.T. - “Kumé&” xadeapacu kumé danmapu Oyitnda
dancada gokTopH.

Takpuzumiap:

Kamonos JI.C. - “Kum€” xadenpacu myaupu, KuM€ Qaniapu
HOM30/H, TOLIEHT.

Haxaros U. - “Kumé&” xadenpacu kumé ¢anmapu HOM3OH,

JOLCHT.

@®annuar  umuan - YKyB  gactypu  Kumé  kadenpacununr 2019 diun
- aBrycTHaru 1-coHyM WUFUIUIINAA MyXOKaMaJaH YTraH Ba (abKyJITET
yCIIyOui KOMUCCHUsICUTA MyXOKaMa KWJIHII y4yH TadChsl STUITaH.

“Kumé” kadeapacu Myaupu: K.¢.H., nou. JI.C.KamosnoB

@daHHUHT WIYKM  YKyB Jactypu Tabuuit  danmap dabkynaTeTn yciyousT
KOMHUCCUSICH TOMOHUIaH KYpUO YMKUITaH Ba TaCHs STUIITaH:

dabkyarer YK paucu: N.XaiiuToB

@daHHUHT U9 YKYB nactypu Tabuuit dhannap GabKyITeTH UMUK KEHTaITMHUHT
2019 nun - aBrycTaaru l-coniau WUFUInIInaAa TaCaAUKIAHTaH Ba
doitnananuira TaQCcusi ITUITaH.

dakyJITeT KEHIr Al PAUCH: nou.b.boiicyHos

®annunT Uiy YKyB nactypu Kapum Y ycnyouit kenrammuauar 2019 v -
aBrycTAar 1-coHIM MUFUINIINAA TaCAUKIAHTaH.

VKyB ycayouii GomKkapma GonLIHFR: M. daizy/1aes
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1. VkyB danunn yKuTHIMIN 6yiinua ycay6uii kypcaTmanap

danHM YKUTUIIOAH Makcaja - Tanabamapra (U3MKaBUM KUME KOHYHJIAPUHHUHT
MabHOCUHM EPUTHO OepHUIll, NIy KOHYHJAPHUHT KYJUIAHUII COXAJIAPUHU YPraTuil
Ba aHUK KMMEBUU MacalajapHd Xajdl KWIHIIAa ymly KOHYHJIAPHUHT aMmailuil
UMKOHUSTIApUHU TYrpu TymyHTupum. [ly cababmu, ¢usukaBuii Kumé
acocjapuHu Yypranumiga, Oy ¢aHHuHT Oapua Oynummapu ypracugaru MaBXy[d
OOFIMKJIUKIY OYyitmya kypcarmanap Oepuiigan uoOoparaup. DusmkaBuii Kumé
¢ann kuME paHuma KyJUIaHaJuIraH yCyJulap Ba CaHOATAa XaMJa TypMyllja KEeHT
KYJUITaHWIAJUraH MOJAJANapHU (PU3MK-KUMECH Ba TEPMOJMHAMHUKACH XaKHza
HyHanmui npoduiaura Moc KyHUKMa Ba Majlaka IaKUIAaHTUPULLIND.

®danHUHT Ba3udacu — KUMEHUHT Ha3apuil KOHYHJIApUAaH TYpJId MacajalapHHU XaJl
KWIUILIA yAJa0ypoHIuK OuinaH (oipanaHuIl KOOWIUSATUHM PHUBOMIIAHTUPHIL,
KUMEBUM peakuusiap MaxCyJIOPIUTMHM aHUK xucoOnam. Typiau XucoOuam
uIUiapuaa MablyMOTHOMAJapAaH yHyMIu Qoiiganana onuml. TepMOoauHAMUK
KATTAIMKIIADHUHT  TaKpuOWi ~ KUWMaTtmapuHud  Tomuml.  Typiad  xoJar
quarpaMmManiapuiial TYrpu  GoiganaHuil, KUMEBHM >KapaCHJIApPHUHT KUHETHK
KATTAJMKIIADUHU aHMKJIAIl, KUMEBUHN >KapaHJIApHUHI OepuiIraH MeXaHU3MIIapu
YUyH KHHETHK TEHIJIaMaJapHU XUco0J1a0 TOMUIIHU YyKyp YpraTuilaH noopar.
®an Oyinya TanabanapHUHr OWIMM, KYHMKMa, Ba Majlakajlapura Kyiujaaru

Tanabnap KyiHuiaau.

— ¢usukaBuii kuM€ (aHU, YHUHI Bazudaiapu, TaIKUKOT YyCYJUIapu;
CTaTUCTUK TEPMOJMHAMUKAHUHT (U3UKABUN KUMENArd poOJIM; HOMYBO3aHAT
XKapa€HIAPHUHT TEPMOJMHAMHUKACH; KUMEBHI MYyBO3aHATIAPHU TEPMOJMHAMUK
TaBCU(IIAI; APUTMATAPHUHT 3aMOHABHI Ha3apusulapu; KUMEBUI KUHETHUKA Ba
KaTaJu3 Ha3apusUIapy, MEXaHW3MJapy Ba KOHYHUSTJIIADU XAKWUJATU MAcaeseypza
32a Oyauuiug

— KJIaCCHK, KUMEBMH, CTATUCTUK BA HOMYBO3aHAT TEPMOJMHAMUKAHU TypJIn
x)apaHiapra KyJinamHu; (U3NK-KUMEBUN ycyiutap Epaamuaa Oup Ba Ky
KOMIIOHEHTJIM ~ CHUCTEMallapJlard  y3apo  TabCUPJAPHU  TaxXJWJ  KUJIUIIHY;
SPUTMAIADHU  TEPMOJMHAMHK  JKMXATJAaH  TaBCU(DIANIHU;  BJIEKTPOJIUT
SPUTMAIAPUHUHT y3Ura XOC XYCYCUATIIADWHU; JJIEKTPOKUMEBUM, KUMEBUU Ba
KaTAIUTUK >Kapa€HJIADHUHT KUHETUKAacH Ba TEPMOJUHAMUKACUHU OuIuuiu 6a
yaapoan goiioanana oaumHu;

— (UBUK-KUMEBUN  yCyJJIapHU pean JKapaCHJIapHM TaJIKUH  KWJIMIITa
KyJUlall; TepMOJMHAMUKA Ba KHHETHKAa KOHYHHUSTIApUIa acoC]iaHraH XoJijaa
GU3UK-KUMEBUN  Kapa€HNmapHU  OOIIKapuIl,  KUMEBUM  peaKLMsUIAPHUHT
MEXaHU3MJIApH Ba KOHYHHSTIAPUHU OWJITaH XOJjJa KUHETHUK TEHTJIaMallapHU
TY3UIIT; KATATUTUK JKapaCHIapHU OOIIKAPUIIT KYHUKMAApUza 32a Oyauuiu Kepax.

2. Mabpy3a MallIfyJa0TJIapu

Acocuil TyuryHYasiap: TEPMOAMHAMUK CUCTEMA, WU3OJIALUSIAHTAaH CUCTEMA,
€NUK CUCTEMa, OYMK CHCTEMA, TOMOIE€H Ba TETEPOreH cUcTeMalap, Y3IyKCHU3
CHUCTEMa, CHUCTEMaHUHT XOJIaTH, TEPMOJMHAMHK IapaMeTpiiap, TEPMOJUHAMHK
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xapa€H, xonatr GyHKUMICH, ailllaHMa xapa€H, n300ap, U30TepM, aauadat, u30Xop,
n300ap-n30TePM Ba M30XOP-U30TEPM KapaCHIap, KauTap Ba KakTMac kapa€Hiap,
WHTEHCHB Ba YKCTEHCUB KaTTaMKIap. OusznkaBuii KUME (haHWHUA PUBOMITAHUIIIHIA
V36eKHCTOH ONMMIAPMHMHT XM3MaTiapd. Mjean ras KOHyHiIapu. — Xounar
TEHTJIAaMaJIapd Ba TepMHUK Koddduinmentiap. Mccukimuk, temmeparypa, O0ocum,
WYKWA DHEPTHUsS, I, WHTEHCUBIWK (DakTOpiapw, TEPMOMETPHUK IKasa, abCOIOT
xapopar, TepMomMmeTpiap. ['azmap KMHETMK Ha3apUsICMHUHT acOCUM TEHTrJIaMacH
(bonbuman Tenrinamacu). I'a3napHUHT UCCUKIIMK CUFUMU. VICCUKIMK CUFUMUHUHT
OPKUHIIMK Japaxacu OunaH Oornukiaurd. Peanm rasmap. Ban-pep-Baanbc
TeHraamMacu. [l'a3mapHuHT KoHAeHcaTinaHumu. Kputuk Hykra. byr Ba ra3
opacumaru (apk. Kentupmwiran ©OocuMm, Xaxkm Ba Xxapopar. Kumésuit
TEPMOJMHAMHUKAHUHT Bazudacu. TepMoJMHAMUKAHU OUPUHYA KOHYHUHHUHT
tabpudapu. TepmoaruHaMuKa OUPUHYM KOHYHUHUHT MaTeMaTuk udoaacu, yHUHT
uHterpan, auddepeHumran  xamjaa — xycycuil  kypununuiapu.  Kamopuk
kodbduruentaap.  TepMoaWHAMUKAHUHT  OMPUHYM  KOHYHMHH  KaJOPHK
ko3 durnuenTnap opkanu wudomanam. Maeanm Tra3sHUHT Typid KapaéHiapaaru
KCHIaluIll WY, Kapa€H HWCCUKIUTA Ba WYKU SHEPIUSAHUHT Y3rapumu. Koyib
KoHyHu. MWnean ra3HuHr anuabara TeHrjamacu. Ilyaccon TeHrmamaniapw.
Ontanenusa. ['ecc KOHYHH Ba YHJAaH KEIHMO YMKaaWTaH xynocanap. TepMOKHME.
Xocunn OYnaumn Ba EHUI MCCUKIUKIapU. VICCUKIMK CUFUMUHUHT Xapopartra
oormuknury. Peakius uccukivk 3ghekTHHUHT xapopatra 6oriaukiauri. Kupxrod
TEHIJIaMacu. TepMOJWHAMUKAHUHT WKKWHYM KOHYHM Ba YHHUHT Tabpudiapu:
Tomcon (KensBun), OctBanba, Knaysuyc, Kapareogopu. DHTponust TylryHYacH.
Kapuo mukmu. @oviganun wum  kosddummentu. Kaittap xapa€nmap ydyH
TEPMOJMHAMUKAHUHT UKKUHYM KOHYHU. KenTupuiran UCCUKIWK Ba YHUHT TYJIUK
muddepeHnran  SKAHIWTH. ODHTPOMHUS OKCTCHCHBIMK  (DAKTOpU  DKAHIIHTH.
M3onsiiusiianran  cUCTeMaliapfia  TEPMOJMHAMHUK — JKapa€HHHUHT  ¥3-Y3uua
OOpUIIMHM, WYHaIUIIM Ba YerapacuHu OENrMiIOBYM YMyMHUH KypcaTKhY.
Makcuman Wil TyHmlyHYacHd. OHEPTUSHUHT JAUCCUNAUUSICUH. OHTPONUSHUHT
TapTUOCH3IMK YITYOBH dKaHiuru. TYnuk Kaitmac skapaénnap. Kalitmac y3-y3uman
OopyBuUM Kapa€Hjap Y4YyH H3OJALMSIAHTaH CHUCTEMajla, H30TEPMHUK KaWTap
KapaéHiap Xxamja IUKINK KaWTMac kapa¢Hiap y4yH TE€pMOJMHAMUKA UKKUHUYU
KOHYHUHUHT udonanapu. Kaiitap Ba KallTMac xapa€Hiap y4yyH T€PMOJUHAMMKA
UKKUHYM KOHYHUHUHT udogacu. TepmomuHamuka OUPWHYM Ba HWKKUHYHU
KOHYHJIADUHUHI yMyMJIAlTaH TeHrjiamMacu. bonbiMan TteHrnamacu. Cucrema
XOJIATUHUHT TEPMOJUHAMUK HXTUMOJUIUTH OWJIAH YHUHT SHTPOIHUSACH Opacuaaru
Oofmanumi. TepMOAWHAMUKAHUHT |-KOHYHH aOCOJIOT KOHYH OJKAaHJIWTH Ba
TEPMOJIMHAMHUKAHUHT  2-KOHYHHWHHHT CTaTHUCTHK Tabuatu. DnykTyarusiap
TywmyH4acu. Typiu kapa€HnapAa SHTPONUSHUHT y3rapuild. TepMHUK Ba KallOPUK
koahduimenTnap opacupard  OOFJIMKIUK. TepMOAMHAMHUK TOTEHUHUAJUIAp.
XapakTepucTuk (QyHkuusiap. M300apuk-U30TepMHUK Ba HU30XOPUK-HU30TEPMUK
noteHuuamnap. I'ubdc Ba I'enpmronbil sHeprusuiapu. ['u66c- ['enbmrosbin
TeHriamanapu. KumMésuii noteHuuan.
KuméBuii myBo3aHnart
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Maccanap Tabcupu KOHYHH. MyBo3aHaT KoOHCTaHTanapu. Kuméui
peakuussHUHT n3oTepmMa TeHrmamacu (Bant-I'odpd Tenmamacu). Kumésnii
pEaKLMUSIHUHT M300apvK Ba M30XOpUK TeHriamanapu. Kumépnii Mmonmmmk. Peain
CHUCTEMAJIAPHUHT TepMOJUHAMUKacH. JIprouc-PeHnamn mocTysnoTtu. Y4yBUYaHIIMK
(pyruTHBIMK) Ba AKTUBJIMK TyIIyHYanapu. HEpHCTHUHT HCCHUKIUK TEOpEeMacu.
[Inank moctynotu. A6comoT sHTponus. [maHk mocTyaoTHAaH Kenubd 4YMKaauraH
xyJiocanmap. AOCOTIOT HOJIbra »JHpHIlla OJIMACIAWK NpUHOMANHA. MyBo3aHar
KoHcTaHTacuHu TemkuH Ba IlIBapiuman ycynuaa xucoOnam. HepHcTHUHT
UCCUKJIUK TeopemMacu Ba I[lmank moctynotura acociaHu®, TEepMOJMHAMUK
GYHKUMSUITADHUHT  CTaHAApT KuiMatiapu Oyiimdya MyBO3aHAT KOHCTaHTaCHHU
XHUCOOJIAILL.

da3zaBuid MyBO3aHAT
@da3a, KOMIIOHEHT, KOMIIOHEHTJIAD COHHM, HSPKHHIHMK Japa)kacH TyUIyHYAJIAPH.
['uOO0cHuHr Qazanap koupacu. CUCTEMaHUHT BapUaHTIUTH. CUCTEMalapHHUHT
cuHranumy. bup KOMIoHeHTIM cucTemanap yuyyH (azanap kougacu. CyB Ba
OJITUHTYTYPT YUYYyH XO0JaT Auarpammainapu. byrnanum srpucu yuyH KnaneidpoH—
Knay3uyc TeHrnamacuHuHT AuddepeHuuan Ba MHTerpail KypuHunuiapu. bupunuun
Ba UKKMHYM Typ (azaBuil yrummap. IpeHdect Tenriaamacu. [lonumopd yrummap.
MoHo- Ba sHaHTHOTpon (azaBuil yTummap. Pusuk-kuMEBuN aHamu3. Wkku
KOMIIOHEHTJIM ~ cuctemanap. CoBym Ba XOJIaT JauarpaMMaliapu.  XoJiaT
JarpaMMaJIapUHUAHT Typiid KypuHULLIApU. VIKKM KOMIIOHEHTIIM CUCTEMATIAPHUHT
X0JIaT AuarpaMMmajiapyiHu aHalu3 KWIWIIAA JIMKBHAYC, COJUIYC YWU3UKIIAPH,
IBTEKTUB HYyKTa, 3BTEKTUK TapKUOIM CYIOK KOTHMIIMa, 3BTEKTHK Xapopar,
¢durypatuB HyKTa, KOHHOAAQ YM3HUFU, KOHIPYPHT Ba MHKOHIPYIHT CYIOKJIAHYBUU
KUMEBUHM OMpUKMaap, CHHTYJISIP Ba AUCTEKTUK HyKTaJlap, MEPUTEKTHK HYKTa KaOu
tymrynyanap. Enka xommacu. Kartuk sputmanap. Mzomopdusm tymryHuacu. Yu
KOMIIOHEHTJIM ~ CUCTeMajap. Y4 KOMIOHEHTIIM CUCTEMaHUHI TapKUOUHU
udonanamga ['mdb6c Ba Po3zeOym ycymnapu. bup xun moHIM Ba SBTOHUKAra ara
OyNraH WKKM Ty3 SPUTMACHHUHI XoJIaT auarpammacu. Tysnap cyB Ouiad
rujapatiap €Ky Kyl Ty3Jap, KOMIUIEKC OUpUKMaiap €KUM KaTTUK SPUTMANIap XOCHII
KWJIyBYM MYpaKKad Xoiar JuarpaMmmaniapu.
Jpurmanap

DpuTMaliap Xxakuga yMyMuid TymyH4danap. Miean, 4ekcus CyroaTUPUIITaH Ba pea
spurmainap. [laprman monsap karranukmap. ['m66c-/rorem Ba Jlrorem-Maprynuc
TEHJaMalapyd. OPUTMAJIAPHUHI 3aMOHABUM HA3apUsCH: COJbBATJIAHUII Ba
IMpaTIaHuIl, COJIbBAaT KaBaT TylIyHYacu. Maean, yekcu3 CyrOATHUPWIraH, peal
sputMasiap. Perynsp Ba arepmasn spUTMaiap. OpUTMAa KOMIIOHEHTJIApPUHHUHT
KUMEBUM TOTEHUUAIA. AKTHBIMK, AKTUBIUK KOIPPUIMEHTU. YUyBUAHIIHK,
ydayBUaHIUK KodhdumnueHntrn. KoMmoHEeHTHUHT spuTMa yctugaru Oy OOCHMHU.
Paynb Ba ['enpu KonyHmapu. Maeasn, yekcu3 CyHONTHPUITAH Ba peall dpUTMaliap
yuyH Paynb Ba ['enpu konynnapu. Kattuk Mmoananapaunr spyBuannuru. penep
TEeHrjaMacu. J0YyJIMOCKONHUK Ba KpUuockonuk KonyHiap. duddysus Ba ocmoc. [le
bpu3 KoHyHH. OcMoTHK O00cuM KOoHYyHJapu. Bant-I'odpd xonynu. TakcumiiaHuin
kodpunmentu. Okcrpakiug. Cyrokiuk-Oyr myBozaHaTu. ['n66c-KoHoBasioB
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KOHYHJIapu. BpeBckuii KoHyHnapu. A3eoTpon apajaliMalap Ba YJAPHUHT
XOCCaJapH.
DJIEKTPOKMME Ha3apusiIapu
DONEKTPOJIIUT HPUTMATAPHUHT TY3WIUIUIAPK XaKuaa TyllyH4Yanap. AppeHHyc
Hazapuscu. VOHIapHUHT y3ap0o TabCUPUHU TEPMOJAMHAMHK HYyKTau-Ha3apHIaH
uponamam. Daommmk Ba Gdaowmk  kodpdunmentaapu. Jlebaii- Xt0KKeb
HA3apUSCHHUHT acOCHM »XTUMOITHKIapu. MoH aTMocepacHHUHT MOTEHIUAIIH.
DNEKTpOoaUTIAap XakuJa 3aMOHaBUM TyuryH4anap. CoJMIITHpMa Ba 3KBHBAJIECHT
ANeKTp yTkazyBuaHiuK. Monnap xapakatuannuru Ba Konbpaym konynu. Tammin
coHU. OCTBaJIbAHUHT CYIOJITHPUII KOHYHU. KOHIYKTOMETpPUK  THUTpJIALLL.
HMoHnapHUHT XapakaTYaHJIUTH, SKBHBAJIEHT JJIEKTP YTKA3yBUAHJIMK Ba TAIIWII
connn Jlebai-Xiokkenb-OH3arep Ha3zapusacH acocuja »JpUTMa TapKuOura
OOFJIMKJIUTUHUA TATKUHUA. DIEKTPO] MOTCHIIMAIUMHUHAT Xocuil Oynuiu. uddy3uon
BA OKCHJJIAHWII-KAWTApWIMII TMOTEHIUAUIApU. KOHUEHTpalnoOH 3JIEMEHTIIAp.
Onextpoanapuu cuHpuam. CTaHAapT 3JEKTpoAJIap. ODJEKTP IOPUTYBUM KY4YHU
aHUKJAll YCyJUlapu. OJIEKTp IOPUTYBUM KyyJaH (U3MK-KUMEBUN TaxJIHIA
doinananum. MeTtamiap KOppo3usICH.
MyBo3aHaTaaru 3J€KTPOKMMEBUN 3aHKHUPJAP Ba YJIAPHHUHT DJIEKTP IOPUTYBYH
kyuH, HepHct Ba ['n060c-I" enpMromnsl TeHraManapyu. D1eKTPo MOTEHIIUATMHUHT
xocun Oymumu. uddy3uoH Ba OKCHIJAHUII-KAWTAPUIUIIT TMOTECHUIUAIIAPH.
OKCUUTaHUII-KaUTApUITUII PEAKIHUSUIAPUHN KUMEBUM Ba AJIIEKTPOKUMEBUN aMalira
OLLIMPUII YCYJIAPH.
KuméBuii KuneTuka
KuméBnil kKMHETHKA - KUMEBHUI PEAKIUSUIAPHUHT TE3JIUTH Ba MEXaHU3MH XaKUAaru
dan. YHuHT acocuil TymyHuanapu. KuHeTMkaHu YpraHuimHUHT Ha3zapuil Ba
aMaJIMi axamuaTH. KMHETHK 4M3MKIap Ba yJlapHU Ty3HIl ycysuiapu. ['omo- Ba
reTEepPOreH peakuusuiapra Maccajiap TabCUpU KOHYHUHU Kyiutaml. J(uddepennman
Ba MHTErpaj KUHETUK TeHIruamanap. Peakuus TapTuOMHU TONUIIHUHT OCTBaIbA-
Hoec, Bant-I'opd Ba Oomka ycymiapu. KuméEBuil peakiusyiapHUHT TE3JIMK
JOMMMICMHU XHUcoOnall ycyiapu. Peakuus Te3nurura TabCup 3TyBUM OMUILIAP:
peareHTyiap KOHUEHTpPALUSICH, CTEPUK OMWJI, XapopaTr, SPUTYBUMHUHI TaOUaTH,
WOH KyYH.
KumEBuii peakuusimapHUHI KUHETHK JKUXaTAaH Tabakananumu. Opnuid Ba
Mypakkab peaknusuiap. Oaauid peakuusiap KMHETUKACH, yjlapra MOC KelaJuraH
KUHETUK  TEHIVIaMaJapHU  KEeNTUpUO  YUKapHull. AppEeHUyC  TEHIJIAMACH.
daonnanum  SHEpruscu Ba yHM Xucobnam  ycyiiapu. KuneTnkanuHr
Hazapusutapu: (paon TYKHAIIyBiIap Ha3apuscu Ba yTap xojaT €ku (aosaiiraH
KoMILIeKC Hazapusicu. Kaiitap peakuusiap kuHetukacu. Eama-én, Oupranukia Ba
KETMa-KeT KE€TaJUIraH peaKkusiap KHHETUKACH.
Karaaus. 'oMoren karajau3 Ha3apusijiapu
Karanu3nuar tabpudu Ba YHUHT yMyMuid xycycusriapu. KuméBuil Ba
OMOKMMEBUN  peakuusiapaa, KUMEBUM MaxCyJoTJap HILA0 YMKapHIlga
KaTaJW3HUHT VpHU Ba axamusaTh. CaHOAT MUKUECHAA KYJUIAHWIAJIUTaH acOoCUM
KaTAJIMTUK KapacHiiap.
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['oMoreH Ba reTeporeH KaTaJUTHK >Kapa€HJApHUHI TabakajaHulM. ['omoreH
KATAJIM3HUHT HA3apusulapd Ba MeEXaHW3MJapd. ['OMOreH Kartaiu3aa Opaiuk
Oupukmanap. 'oMOreH KaTalM3HUHT KWHETUKACH. [ 'OMOreH KaTanu3ra MucoJuiap.
I'eTeporen kataiau3 HazapusjIapu
['eTeporeH karaau3aToOpIapHU OJUII yCYJUTAPU: YYKTHUPHUIL, [AMIUPHIL, MEXAHUK
apajamMaliap Ba METaJUT KoTuimManap tan€piam. ['ereporen karanus. ['ereporen
KaTAIUTUK pPEakIMsUIapHUHT acocuid Oockuunapu. ['eTteporeH karaiuzaropiap
fo3acuard  gaoa MapKasJapHUHT MAaBXKYJUIMTM XaKUJard TacaBBypjap Ba
yJlapHUHr Tabuatu. ['ereporeH karanusgaru opainuk Oupukmanap. l'ereporen
KaTaJIUTUK peakuusiapia aacopOouMssHUHr YpHU. Katanuzatopiap HIITHPOKUAATH
reTeporeH peakUUsUIapHUHT MeXaHu3MiIapu. AjacopOuiaml KoOWIMsTHra Kapad
KaTaJIu3aTOpPJApHUHT (QaouiMruHu  aHukiam. KartanuszatopiapHUHT — acocui
taBcu(aapu: (aoJJIUTH, CEJIEKTUBIIUIH, YHYMIOPJIWIH, PEreHepaunus KUIIUIIra
KOOWJIMSITH, CONUIITHPMA F03aCH.
CTaTHCTHK TEPMOJIMHAMHUKA 3JIeMEeHTJIapu
Cratuctuk TepMoJvMHamMuka Basudanapu. Makpo- Ba MHUKpOXoJiaTiap Ba
TEpMOJUHAMUK 3XTUMOJUIUK. DazaBuii pa3o TymryHuacu. bonblMaH TeHJIaMacH.
CraTuCTUK TEPMOJMHAMUKAHUHT MTOCTYJOTH. XoJaTiap Oyiinua WuFUHIU. AcocHii
TEPMOJMHAMHK KATTAIMKIAP YYyH CTaTHCTHK Hdojanap. YinapHU XoJjaTiap
Oyiinya WUFUHIUM OpKanu uQonanam. Apanamuim >SHTponusicu. Wnrapunama,
TeOpaHMa, aillaHMa Ba 3JEKTPOH Xapakatriap Xonariaapu Oyindya HHFUHANUTIAP.
Yu3HKJIN TEPMOAUHAMHMKA

Kaiitmac  (HOMyBO3aHaT) kapa€HJapHUH  TepMojauHamukacu.  Oxumiap.
Ymymnamran kywiap. KBasucraunonap, cranroHap, 3KCHOHEHLMANl KypUHUIIAA
y3rapyBuM OJAMI Ba JIaBUHACUMOH >kapa€Hmap. OKMM Ba yMyMJIalITaH Ky4
opacuaard MyHocabar. OKMMHU XapakaTJIaHTUPYBUM MHTEHCUBJIMK (akTopiapu.
Hccuknmk OKMMMHHUHT XapopaT TpaJueHTUra, Macca OKMMHUHUHI KOHILIEHTpalus
IPaJUEHTUra, OJJEKTP OKUMUHUHI TMOTEHIMaNl TIpaJdeHTUra OOFJIMKJIUTH.
OxumIIapHUHT y3apo Tabcupu: tepMmoauddysus, Hrodyp s¢dpdexktn, nuddy3non
NOTEHIMA]I Ba KOHUEHTpAalMOH KyTOnaHum. OKumiap kapaéHuja CcucTeMa
SHTPONUACUHHUHT Y3rapuIld. ODHTPONUSHUHI BaKT OUpIMIHAa OPTUILM OujaH
OKMMJIap Ba yMyMJAIlIraH Kyuiap opacuaaru OoriaHuil. OH3arepHUHT Y3apOJuK
MyHocabatu. KuHeTuk KO3(QQOUUMEHTIAPHUHT CUMMETPUKIMK  MPUHLHUIIH.
KomneHcanusuianmaras HCCUKIMK. KoMIleHcausaiaHMaral MCCUKJIMK Ba KUMEBUI
MONWJUIMK. DHTPONUSHUHI TallKW BAa WYKHU Y3rapuIld. ODHTPOIMSHUHI XOCHJI
Oymumn  Te3nuru. M3onsuusiiaHraH cuctemManap Y4YyH OSHTPOIMUSHUHT TYIHK
y3rapumy. HomyBo3aHaT kapa€Hiiap TEPMOAUHAMUKACUHUHI  PUBOXJIAHMIL
oockuunapu. [lpuroxun, ['mancmopd, Kasumup Ba Oomika OJMMIIAPHUHT
HOMYBO3aHaT apaéHiap TEPMOJUHAMUKACUHUHT YCYJUIApUHU YM3UKIN OYIMaraH
coxara TagOuKk KuinumM. Jlokan MyBo3aHaTiap — XakuJIard — MOCTYJIOT.
KoMreHcanusianMaran ~ MCCUKJIMKHUHT  TEPMOJMHAMUK  (DYHKIUSIAPHUHT
y3rapumy OunaH Oofnukiaurd. KuméEBuil ¥y3rapyBud, KUMEBUA MOWMIUIMK Ba
TEPMOJIUHAMUKAHUHT OUPUHYU KOHYHH.
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T/p \ Mabpy3a MalIFYJIOTJIAPU MaB3yJapH \ Xaxmu
3 cemecTp
1. | ®usukaBuii KUME 3aMOHABUM KUMEHUHT Ha3apuil acocu 2
2. W nean ra3 KOHyHJIapU 2
3. | Pean razmap 2
4. KuméBnii TepMoIMHaAMUKa 2
5. | Mmean raznapHUHT TypJIu KapaéHiapiaru UIlu. 2
6. | TepmogmHaMUKaHWHT 2-KOHYHH. 2
7. | Kaiitmac xapa€Hiap ydyH TepMOJUHAMUKAHUHT UKKAHYU 2
KOHYHH.
8. | TepmoauHaMUKaHUHT 2-KOHYHUHHM CTAaTHUCTHUK acOCJIalll. 2
9. | TepmoauHamuk NOTEeHIHAILIap. XapakTepucTuK 2
byHKUMsIAP.
10. | Kumésuii MyBO3aHar. 2
11. | TepmoaumHAMHKAHUHT 3-KOHYHH. 2
12. | MyBo3aHaT KOHCTAHTACHHH XMCOOJIAII yCyJIIapH. 2
13. | ®a3aBuii MyBO3aHaT. 2
14. | bupunuu Ba MKKUHYH Typ (dazaBuil yruiiap. 2
15. | Mkkyu KOMIIOHEHTJIM CUCTEeMaIap. 2
16. | Ukku KOMIIOHEHTIIN CHUCTeMalIap X0JaT JuarpaMmMalapuHUHT 2
TaXJTAJIH.
17. | Y4 KOMIIOHEHTIIM CHCTEeMaIap. 2
18. | Dpurmanap. 2
19. | DpurmanapHu TepMOAMHAMUK HyKTau-Ha3apaH 2
CUHGbIAHUTIIN.
20 | KOMIIOHEHTHUHT 3pUTMa yCTHAAru Oyr 60cuMu 2
21 | KarTuk MoJIaJJapHUHT SPYBUYAHIUTH 2
Kamu: 42
4 cemecTp
1. | OcMOTHK OOCHM KOHYHJIApH 2
2. | CyroKIMK-0yF MyBO3aHATH 2
3. | DnekTpokuME HazapusIapu 2
4. | ComuuTupMa Ba SKBUBAJICHT JJICKTP YTKA3yBUAHJIMK 2
5. | MonnapHuHr XapakaTyaHIuTru 2
6. | DnekTpokUMEBUH skapaéHIap TEPMOAMHAMUKACH 2
/. | DNeKTp IOpUTYBYH KyU 2
8. | DneKTp IopUTYyBYH Ba MyBO3aHAT KOHCTAHTACH 2
9. | KuméBuii kunetuka. PeakumsuiapHuHT TapTHOM Ba 2
MOJICKYJISIPJIUTH
10.| Karanus. ['oMoreH kaTanu3 Hazapusjaapu 2
11.| 'ereporeH karanu3 Ha3apusIapu 2
12.| CraTucTuK TepMOAMHAMUKA JIEMEHTIIAPU 2
13.| Yn3ukiam TepMoIMHaAMUKa 2
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| | Kamu: | 26

Kamun 68
3. AMa/Iuii MalIFyJI0TJIapu

AManuii  MalFyJoOTIapHU TalIKWi JTUI  Oyiinmua kadenpa mpodeccop-
VKUTYBUMJIApH TOMOHHUAAH KypcaTMa Ba TaBCUsJIap MILIA0 YuKwiIaad. Mabpysa
MaIlFyJIoOTIapuaa oJiraH OWIMM Ba KYHHUKMaJIapHM MHCOJI Ba Macaljajap €4uIl
OunaH MycTaxkamijaiiaunap Xamaa sHajga Ooiurtagunap. bynra sxamoa OYmn6
MallK KWIMII Wynu OWjlaH Ba MYCTAKWI HIUIAIl KHYnIM OWIaH SPUIIHIAIA.
MycTtakun  wnuiamga — AapCciauKIapHU, YKYB — KyJUIAaHMaJlapHH,  yCITyOwid
KYJUTAaHMaJIapHU, TAPKATMa Ba Kypra3Maiu all€IapHd aXaMUusaTH KaTTaaup.

Ne AMaJni MALIFYJ0TJIapH MaB3yJdapu Hapc
coatyapu
XAKMH
3-cemectp (22)
1. | Mpean ra3 KoHyHJIapura ouj Macaia Ba MUCOJLIAp. 2
2. | I'ecc Ba Kupxrodd konyHIapura ouj Macaia Ba MECOJIAP. 2
3. | TepmoguHaMukaHUHT OUPUHYM KOHYHHIa OHUJl Macaja Ba 2
MUCOJLIAP.
4. | TepMmoguHAaMUKaHUHT WKKUHYM KOHYHMTa OHJI Macajia Ba 4
MUCOJLIAP.
5. | TepmoanHaMHKaHUHT YYHHUM KOHYHHTa OHJ Macajia Ba 4
MUCOJLIAP.
6. | KumEsmii MyBo3aHaTra ouj Macajia Ba MUCOJIIAP. 4
7. | MyBo3aHaT KOHCTaHTaCUHU KEATUPHUO YMKApHUILTa OUJ Macaia 4
Ba MUCOJLIAP.
4-cemectp (12)
1. | ®azanap kougacu OVitmya Macajia Ba MUCOJLIAP. 4
2. | DpuTMmanapra omJ Macaja Ba MUCOJIIA. 4
3. | KuméBmii moteHnman 6yiinya Macajaa Ba MUCOJLIAp. 4

Kammu 32
AManuii MamFyjaoTaap MyJdbTUMEAWa KypuiaMmaiapu OWiIaH >KHXO3JaHTaH
aynuropusiia Oup akaaeMm. Typyxra amoxunaa yrunaau. Mamrynornap ¢aon Ba
uatepdaon ycymrap Epmamupma  yrunuad,  Kedic-craam”  TEXHOJIOTHSICH
UIUTATUIIAIH, Kecaap Ma3MyHH YKUTYBYM TOMOHHIaH Oenrmiananu. Kyprazmamu
MaTepuaiap Ba ax0opoTiap MyJIbTHMEINA KypyJIMalap EpaMua y3aTHIa Iu.

4. JIabopaTopus HILJIAPUHHU TAINKWI 3THII 0Viln4a KypcaTMaJjap

JlaGoparopus unuiapu TanadaJlapHUHT Ha3apuid OMJIMMIIApUHM aMalu€Tra KYyJulail
Oyiinya KYHMKMaJapWHU XOCWJ KWJIATu Ba YJAPHUHT MaJaKaCWHU OIIMPHUIITA
xu3Mmar Kunaau. JlabopaTtopus wummapu OyiiMua OJWHTAH HATHXKAJTapHU KanTa
WIUIAI, MabJIyMOTHOMAJIap/ia KENTHUPWITraH (U3NK—KUMEBUN KaTTaJuKJIap/IaH

127




¢oiinanana oaumi, rpagukiap Ba KaABaJulap Ty3uUII TapTUO- Kougajlapura
KYHUKMajap XOCHJI KHJIMII MaKcaa KO KyHumaau.

JlabopaTopusi MIJIADUHUHT TABCHUS ITWIAJAUTAH MAB3YJIapu:

13.TepmokumE. Dpuil, HEUTpalNIaHUII Ba TUAPATIAHUII HCCUKIWKIAPUHU
aHUKJIAII.

14.VIkk1 KOMITIOHEHTIIN CUCTEMAaJapHUHT X0JaT JuarpaMMaiapuHu YpraHull.

15.OpuT™ManapHUHI KPUOCKOIUK Ba 30yJIMOCKONMK XOCCAIIAPUHU YpraHUIl.

16.OpuT™ManapHUHT 3JEKTP YTKa3yBYaHIIUTH.

17.KoHayKTOMETpPUK TUTPJIAII.

18.2neKTp I0pUTYBUM Ky4 Ba YHH YiI4yanl. DJIEKTPOo] HOTEHIUAILIAp.

19.[ToTeHIIMOMETPHUK TUTPJIAIIL.

20.MoanapHUHT MOJIEKYJISIp TY3WIMIIMHM pePpakTOMETpUK ycyia Ouial
Ypranuui.

21.CyroKIUKIapHUHT TyWuHraH Oyf OocHMMH Ba YyJapHUHT (a3aBuil YTHII
VCCUKJIMKIIAPUHU XU COOAILL.

22 .CyloKJIUKIApHUHT CUPT TapaHIJIMTUHU YPraHdWil Ba TEPMOIAMHAMUK
npamMeTpJIapyuHu XUCcoOJIall.

23.buMoNeKysap peakUUsUIApHUHT XYyCyCHid Ba YMyMHH TapTUONapUHU
aHUKJIaII.

24 PeakuMsUTapHUHT TE3JIUTUTa MYXUT MOH Ky4Yd Ba XapOPaTHHHT TabCUPH.
daoaHUII SHEPTUACUHU TOIHUII.

T\p \ JlaGopaTopusi MALIFYJI0TJIApH MaB3YJdapHu ’ XaxMu

4-cemecTp

1.

Mousip pedpakuus 14

Fizikaviy kimyo laboratoriyasida ishlash qoidalari va
xavfsizlik texnikasi.

DR301-95 Ragamli refraktometrda ishlash

CyIOKJIHMKJIaApHA MOJISIp Ba COJHUINTHPMA pedpakiusIapHH
XucooOJar.

CupTt TapaHrIMru 14

[IukHOMETPUK yCyiu €pAaMula CYIOKIWMKIAPHU 3UYIUTHUHU
TOIIUILI.

PeOunnep ycynuma CylOKJIMKHUHT TypJiid TeMIlepaTypajiapiaru
CHUPT TapaHTJIMTUHU aHUKJIAIIl

TepmoaunamukanuHr 1 Ba 2 KOHYHJIapujaH ¢oiiganaHuo
OMPJIMK 1032 YUyH DHTPOIHUS Ba SHTAIBNUSIAPHU Y3TapUILIUHUA
Xpcoomant

CuptauHT MoJsip 'nO0C SHEPTUsCUHU XUCOOAIIL.
T xpuruc TEMIIEPATYPAHU AHUKJIALL.

[TapaxopHu amanuii Ba Ha3zapuii Xucooarn
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Kajsopumerpus

14

bexmaH TepMOMETPUHHM CO3JIAIL.

TepMokuMmE.

Ty3HI/IHF opull, CYROJITUPHUIIT UCCUKIINKIIAPDUHN aHHUKJIAIII.

Ty3HI/IHF HeﬁTpaHHaHHHI HNCCHUKJIMT'MHN aHUKJIAIII.

Ty3HI/IHF ruapatiaHruil UCCUKIIMTHUHU aHUKJIAI.

TepMuxk anaaus

14

Hadranuuuu coBuin nuarpammacu

I[I/I(I)CHI/IJIaMI/IHHI/I COBHUII AUarpamMmacu

Hadranun Ba nudeHmmaMuHHN X0J1aT TuarpaMMacu

Kpuockonus

14

bexmaH TEpMOMETPUHU CO3JIAIT

Ma’I)J'IYM MOAJdaHU MOJICKYJIIP MaCCAaCMHHU aHHKJIAIIl

HOMa'BJIYM MOAdaHU MOJICKYJISP MaCCACHMHHU aHUKJIAII

CyOKJIUKHUHI TYHUHTaH OyF 00CcMMU

14

JvHamuk ycynum €pmaMuaa  CyIOKIMKIAPHUHT  Xap XUl
xapopataa OyFiIaHUuII UCCUKIUTUHHA aHUKJIAIIl

Knay3uyc-Knaneiipon TeHriamacujgan MoJisip  OyFJIaHHUII
WCCUKJIUTUHU XHcoOal

Knaysnyc-Knaneiipon TEHTJIAMAaCH/IaH CYIOKJIMKHUHT
aTMoc(epa OocuMuAaru KaitHail TeMrepaTypacuHy aHUKJIalll

DJIeKTP YTKA3yBYAHJIUK

14

Kosbpaym YUTCTOH Kynpuru €paaMuia WU JOUMUWCUHU
aHUKJIAII

Komppaym  kynpuru  €paamua  SKBHUBAJICHT  DJIEKTP
VYTKa3yBYaHJIMKHU aHUKJIAIII

Ky‘ICI/IS QJICKTPOJUTHUHI' JUCCOLUSIIAHUIT Adapa)KaCMHHW Ba
JAUCCONMUAIIaHNUIIT KOHCTAHTAaCHMHHN aHUKJIAIll

Ky‘-IJ'II/I QICKTPOIUTHUHI JUCCOLMAIAHUII OdapaKaCMHHU Ba
AUCCONMATIaHNIIT KOHCTAaHTaCHMHHN aHUKJIAaIll

Komppaym  kynpurn  €paamuga  COJUILNTHPMA  BJIEKTP
YTKa3yBUYaHJIMKHU aHUKJIAIT

KonaykromeTpuk THTpJIALI

14

Kosmbpaym YurcTton Kynpuru €paamuia KydCu3 KHUCIOTaHH
DKBUBAJICHT HYKTACUHU aHUKJIAIII

Komppaym YurcroH kynpuru €paamMua Kydiad KHUCJIOTAaHU
DKBUBAJICHT HYKTaCUHU aHUKJIAILI

Komppaym Yurcton kynpurm €Epaamuga apajlalliMaHU
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9KBUBAJICHT HYKTAaCUHH aHUKJIAIIl

9 | DJIeKTp IOPUTYBYH KYy4 16

AxoOu-/laHusn  3JEMEHTHMHM — KOMIIGHCALMsUIAl — YCYJIU
épaamuaa SIOK Hu aHuK a1

Muc QJICKTPOAWHHU ITOTCHIOUAJIMHN aHHUKJIAII

PYX QJICKTPOAWHU ITOTCHIMAJIMHN aHUKJIAIIT

Homabmym sputmanusr pH Hu aHHKAII

10 | I[HoTeHHUOMETPHUK TUTPJIAII 14

XUHTUAPOH JJIEKTpOoAM €pAamMuia Kydjau KUCJIOTa Ba KyWid
acocC MOTEHIIMOMETPUK TUTPIIAII

XUHTHAPOH IIEKTPOAU €pAamMuia KydCH3 KHUCIIOTAa Ba Ky4dJd
acoC MOTEHIIMOMETPUK TUTPJIAII

XUHTUIPOH AIIEKTPOIH Epnamua apayialMaHu
MOTEHIIMOMETPUK TUTPJIAII

11 | bumoJieKkyJsip PpeakuMsJAPHUHI XYCYCHil Ba yMyMui 14
TAPTUOJAPUMHM AHUKJIAII

Caxapumertp époamua  TypaM  KOHIEHTpalusuiapaa
CaxapO3aHUWHI THUAPOJIM3JIAHUILI  PEaKUUs KUHETUKACHHU

(V]

Yyprauuin

Caxapo3aHMHT  THAPOJM3JIAHUII  PEAKUMSICUHM  TE3JIMK
JTOUMUNCUHU aHUKJIAIIl

Caxapo3aHu XxJOpuj KHUCJIOTa OWJlaH apajaliTUPUIITaHIaru
Oypuak OypHIMIIIMHU aHUKJIAIIl

12 | PeakuMsAJIapHUHT Te3JIMTHIa MYXMT HOH KYYH Ba 14
XaApPOPATHHUHI TabCHPH

PeakuussHUHT TE3MMIMra MYXUT HOH KYYUMHH TabCHUPUHHU
aHMKJIaIl

PeaKLII/IHHI/IHI‘ TC3JIMT'UIra XapOpaTHUHI' TAbCHUPHUHU aHUKJIAII

Igk/ko HY HOH KyuHra OOFIMKINK TPpadUTUHU YU3HUII

Kamu 170
5. MycTakui1 TabJUM Ba MYyCTAKWJ HILJIAP
MycTakui TabJIUM y9yH TaBCUS dTUJIAJUTaH MaB3yJiap:
22 .PeaknusyiapHUHT CTaHAAPT HUCCUKIUK 3 dektr. Mccukimmk >¢h(exTuHuHT
xapopaTra OOFJIUKIIUTH.

23.Xap xui1 xkapa€HiapAaru SHTPONHUsl Y3rapyulIuHU XucoOall. XapakTepUuCTUK
byHKUMsIAp.

24. TepMoMHaAMUK KUWMATIIap acOCH/Ia MyBO3aHAT KOHCTAaHTACHHU XHUCOOIaIl.
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25.bup Ba UWKKM aTOMJIM Ta3NapHUHT TEPMOJAMHAMHUK (DYyHKIUSIapUHUA

xucobmam. Yn3ukiu sxapaéHiap TepMOIMHAMUKACH.

26.MyBo3aHaT JOWMHUWCHUHU CTAaTUCTUK TEPMOAMHAMHUKA MablIyMOTIApU

Oyiinua xucooal.
27.AKTUBIUK Ba aKTUBIUK KOA(PPUITUEHTH.
28.Y4 KOMIIOHEHTJI CUCTEMaJIapHUHT MypaKkKad JIuarpaMMaiapyuHu YpraHuIl.
29.Mon Tamumb Ba MOH TalllUMAacCIaH WIUIAHANTaH aKyMyJISATOpJap Ba YJIapHUHT
UIUTAII TTPUHIUILIAPH.

30.Wnean raz konynjgapu. TepMuK Ba KaJOpuk Kod(hdHUIIMEHTIAp Opacuiaru
MyHOca0aTIap.

31.Tepmonunamukanuur 1-konynu, ['ecc, Kupxropd xonynmapu Oyiinua
MaTepHraIapHU YPTaHMIIL.

32.AnnabaTa TeHTIIaMadapuHU KeITUupruO dukapuiil. JKoyiib KOHyHH.

33.0HepreTuk OamaHc. DHTPOIHUS Ba TAPTUOCU3IUK OYIYa MUCOJUIAp SUHIIL.

34. KumEBmii peakuusiiapa SHTPOIUS Y3rapuIIMHUAT cabadmapi.

35.Kapa€unapga  OHTPONMSHUHT  Y3Tapwilld  TaXJWJI  KAJTUII — Oyinda

MaTpuianap. XapakTepUCTHK (yHKUMsUIapHU ouuK H@onanam. CyBopoB
KaIBaJIH.

36.2puTtmaniap TepMoIMHAMHUKACK OYHNYa MaTpHIiaap.

37.AKTUBIWK Ba y4yBYAHIUK OYiinya MUCOJIAP CYHIIL

38.0purmanapHuHT 3aMOHaBUM Hazapusiiapu. Perynsp Ba arepmain sputmanap.

39.Ukk1u KOMIIOHEHTIM CHUCTEMa CYIOKJIAHHUII JuarpaMMacd MaKeTUHUHT

TaXJIWIIH.
40.0F0K wuu anwknam ycymwiapu. OIOK nan Gu3uK-KUMEBUN Taxiuiga
ol amaHuII.

41 .Mertannap KOppO3USICH Ha3apUsIaAPH.

42 .bupvH4n Ba UKKUHYH Typ (azaBuil yTumap. IpeHdecT TeHrIamanapu.
H30x. Mycmaxun mavaum yuyH mascus 3muiieaH MAg3yJNapHUHe Ccoamiapu
nabopamopus 8a CeMuHap Mawieyiomaapuea mauépeapiux Kypuul coamiapuoan
opmub Koean coamiap Xaircmuoan Keaub YyukkKau xonoa oeacuianaou.

6. ®an Oyiin4a Kypc HILIH
Kypc nmm ¢dan maB3ynapura TaanyKJId Macajanap o3acujaH Tamnalanapra sKka
TapTUO/a TETHIUIM TOMIIUPUK Imakiuga Oepunaau. Kypc WIIMHUHT — XaxMH,
pacCMUNIAIITUPUII  IIAKIW, Oaxojiall Me30HJapu wumuu ¢aH AacTypuaa Ba
Terunuii kKadeapa tTomonuaan oenrunanaan. Kypc nmmvnu 6axapuin tanadanapra
danra onn OUITUM, KYHHKMa Ba MaJaKaJapHU MAKIJIAHTUPHINTA XU3MAT KAJTUIIH
Kepax.

Kypc nimm yuyH TaBcusi KWIMHAAUIaH MaB3yJiap:
10. Kanopomerpuk yagaruiap

11. CyrokIMKIapHUHT TYWHHTaH OyF O0cuMuU

12. Jluccomunanuiin O0CHMHU.

4. DpuTManapHUHT My3J1ail xapopatu. Kprockonusi.
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5. DpuTManapHUHT KaiiHaI xapopaTu . D0yIHOCKOIHS.

6. Y3apo yerapacus apanauryBuy CyIOKIHKIAPHAHT X0IaT HarpaMMaIapH.

7. V3apo yerapany apanaiyBun CylOKITHKIAPHUHT X0IAT HAarpaMMAaNapH.

8. bekapop kuMEBHi1 MoAaIap XOCHI KHWJIYBYM CUCTEMAJIAPHUHT XOJIaT
JMarpaMacH.

9. Y4 KONOHEHTIIM CUCTEMAJIAPHUHT XOJaT harpaMmaiapu.
10.TakcuMITaHHHII KOHYHH, SKCTPAKIIMSI.

11. 'anbBaHUK AIEMEHTIAP TEPMOIUHAMUKACH.

12. I'anbBaHUK AIEMEHTIAP JICKTP IOPYTYBUH Ky4H Ba YHU aHUKJIAII YCYJUIAPH.
13.9nexTpoasiap NOTEHUUAIIMHNA AHUKJIAI YCYIUIApH.

14. IToTeHUMOMETPUK TUTpJIAIIT

15.91eKTpOIUT 3pUTMATIADUHUHT SJIEKTP YTKA3yBYAHIIUTH.

16. KoHaTyKTOMETPUK TUTpPJIALL.

17.Tammm COHMHM aHUKJIal.

18.MonekynagapHUHT KyTOJaHUIIIH.

19. MoaaiapHUHT AUIION MOMEHTIAPUHU aHUKJIAIIL.

20.Cy1OKIMKIApHUHT CUPT TAPAHTIUTHUHA YPTaHUIIL.

21.90eKTpoNuT MOAIaTap dpUTMATAPHUHT MYy3JIall XapOPAaTUHU YPTaHHIIL

22. KanopuMeTpuK yCyJia Kyucu3 3JIEKTPOIUTIAPHUHT JTACCOIUIAHHUIII
VCCUKJIMKIIAPUHU YpraHuIl.

23. KulivH 3pyBYaH Ty3JapHUHT 3PYBUAHIIUTUHU BJIEKTP YTKA3yBUAHIIUK YCYIU
OMJIaH aHUKJIAIIL.

24. KpucramuioruipariapHUHT XOCHII OYIIHII UCCUKIUKIAPUHU YPTraHUII.

25. Kapa€HmapHUHT UCCUKIUK A (PEeKTUTa XapoOpaTHUHT TAbCUPUHU YpraHUIII.
26. Typau Xy KOMIIOHEHTJIM CUCTEMAJIApHUHT I0KOpU OOCHM Ba XapopaTaaru
X0JIaT TUarpaMMaJIApUHNA TAJIKUHU.

27. bydep spurmanapuHuHT pH HU 37IeKTPOKUMEBUIN yCyJl OMJIaH aHUKJIAL.
28. EHrui yuyBUaH apajaliMaiapHi OOCKUWIM Xalanl.

29. A3e0TpoI 3pUTMAJIAPHU aXKPaTUILL.

30. DpuTManapUHUHT JIEKTP YTKa3yBUYAHIIATH

H3zox: Kypc wwu mas3yrapu uwyu yKy8 0acmypoa KeHeAumupuiuuil,
manabanapHune an ooupacuoazu UHOUBUOYAL KUUKUULIAPUSA KYPA MAHIAHUWU
xam mymxun. Tanaba 1 ma mae3ynu mawnab, wy magsy OyUUYA MABIYMOM

bepuiu 103UM.

8. TaBcusi aTWIITaH anaduéTaap pyixaru
Acocuii agadbuéraap

1. Howard Devoe Thermodynamics and chemistry.A.P.Ch.E.University of

Moryland, 2015.

2.Anatol Malijevsky Phyzical Chemistry in brief,Instite of Chemistry,Prague,2005.
3. Cltfford E. Dikte Pysical Cemistri a modern information,Teylor and Francis

Grup.LLC,2012.

4. X.N.Axb6apo, P.C.Tumnaes, b.Y.CabaymnaeB. ®@uszukaBuii kumM€, TOIIKEHT,

Yuusepcurtert, 2014, 436 oer.
Kymumua agaébuériaap
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5. Mup3uée II.M. Tankuauii Taxjmmia, KaTbUM TapTHO-WHTHU30M Ba IIaXCUH
xKaBoOrapinuk - xap Oup paxOap (HaoONMATUHUHT KyHIJQJIMK KOUZAcH OYIuIIn
Kepak. VY36ekucToH Pecry6mukacn Basmpnmap Maxkamacurmar 2016 imn
sxyHtapy Ba 2017 I HCTHKOOIIIApUTa GAFUIIIIAHTAH MAKIIMCHIATH Y 306KHCTOH
PecriyOmmukacu Tlpesunentuauar HyTKH. // Xank cy3u razetacu. 2017 ium 16
sHBapb, Nel 1.

6. Mupsuéen 111.M. Byrok kenaxaruMuU3H{ Map/l Ba OJIMIKaHOO XaJIKUMHU3 OujiaH
6upra kypamus. TomkeHT, Y36ekucton. 2017.

7. Mupsuéer I1I.M. KoHyH ycTyBOpJIMTHM Ba MHCOH MaH(]aaTjiapyuHU TabMHHJIAII
IOPT TApaKKMETH Ba XaJK (apOBOHIMNTMHUHT rapoBH. Y3P Koncturyumscn KaGy
KWJIMHTAHJIUTUHUHT 24 Wwiurdra  OaFMIlUIaHTaH —TaHTaHAIM — MaXKIIMCAaru
Mabpy3a. 2016 Hun 7 ngexadpb

8. Mupsuées IILM. Dpxun Ba (hapoBOH, AEMOKPATHK Y30EKHCTOH [aBIATHHU
Gupramkaa Gaprno sramus.Y30eKiCToH pecryOnukacu [Ipe3uIeHTH TaBO3UMUra
KUPUIIUIIT TAaHTaHAM MapocuMura Oarunuianrad Onuii Makiuc najiaragapyuHUHT
KYIIIMa MQKJIUCHJIaTH HYTK. S'/366KI/ICTOH, -20171.

9. V3P TIK-2909. Onwuii TapIuM TH3MMHHH SHAJA PUBOXKIAHTHPHII HOpa-
tanoupaapu Tyrpucuaa. Tomkent mi., 2017 it. 20 anpes.

10. YemonoB X.VY., PycramoB X.P., PaxumoB X.P. ®usuk xumusa. TOHIKEHT:
“S"KHTquI/I”, 1974.

11. Ctpombepr A.T'., Cemuenko [I.I1. ®duznyeckas xumusa. M. “Xumus”: 2002.
HuTepHer calTiapu

12. www.Ziyo.net

13. http://www//uralrti/ru.

14. http://www.fizchim.ru.

BaxoJuaam xkaaBajan

Tanadanap OnaMMuHu 0axoJiall Me30HJIAPH

a) 5 (abJo0) yuyH TanabaHMHI OMJIMM Japa)kacu Kylujaaruiapra >kaBo0 Oepuiiu
JO3UM:

XyJoca Ba Kapop KaOyJ KUJIHILL

Wxonuii puxpaii o

MycTakun My11oxajia opuTa OJIUIL;

Onran OuIMMIIApUHU aMaiaa KyJulail oaui,

MOXUSTHHY TYIIyHHIL;

bunwm, aittr6 Gepur;

TacaBBypra sara Oynuiir;

0) 4 (axmm) yuyyH TajabaHMHI OWJIMM Japa)kacu KyHuparujiapra xaBoO
OCpHUIIIH JIO3UM:

e MycTrakui MyI0xajia IopuTa OJIHILL;

e Onrad OUIUMIIAPUHU aMalijia KyJUlaid OJIUIII;

e MOXUSTHHH TYIIyHHIIL;

e buum, aittu6 6epwuii;
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e TacaBBypra sara 0ynu,
B) 3 (KOHMKapJ/u) yuyH TainaOaHUHT OWJIMM Japa)kacll KyWuaaruiaapra >kaBoo
OEpHUIIIH JIO3UM:
e MOXUATHHY TYUIYHHIIL;
e buum, aittu6 6epwuiir;
e TacaBBypra 3ara 6ymur,
I') TamabaHUHT OWIMM jJapakacH 2 (KOHMKapcu3) ned Kyduaard xoJuiapia
OaxonaHaau:
e AHUK TacaBBypra sra 0yJIMaciiuK;
e JKapoOmapaa xaTonukiaapra Wy KyHuiaramimk; buamaciouk.
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“5140500 kimyo” ta’lim yo‘nalishi
Fizikaviy kimyo fanidan test savollari

Test topshirig’i

A

B

C

D

Metallarning
metalmaslardan fargini
belgilovchi eng asosiy
xossalari.

Yaltiroglik,
yarim
0'tkazuvchanlik
, ionlanish
potentsialining
kichikligi

Yaltiroglik,
issiglikni yaxshi
0tkazish,
ionlanish
potentsialining
kattaligi

Yaltiroglik,
issiglik
0"tkazuvchanlik,
yugori elektronga
moyillik

Yaltiroglik, elektr
tokini
0"tkazuvchanlik,
ionlanish
potentsialining
kichikligi

Tarkibida 10%
go shimchalar bo’lgan
1 t natriy xlorid
eritmasining elektrolizi
natijasida hosil
bo’ladigan natriy
gidroksidi  massasini
aniglang.

111 kg

227 kg

554 kg

55,4 kg

Evtektik
aralashmalarning eng
asosly  xossasi -
ularning

Kattigligi

yumshoqligi

0°tga chidamliligi

oson
suyuglanuvchanligi

Quyida
keltirilgangotishmalard
an gaysi biri
samolyotsozlikda eng
kop ishlatiladi.

latun’

mannaliy

silumin

gidronaliy

Eng Og’ir va eng engil
gattig va eng qiyin
suyuglanuvchi metallar
guruhini korsating.

Pt, Mg, W, Cr

Au, Be, Cr, Mo

Os, Na, W, Ti

Os, Li, Cr, W

Videman —  Frans
gonuni quyidagicha
tasriflanadi

metallar issiglik
0tkazuvchanlig
ining elektr
0"tkazuvchanlig
iga nisbatan
doimiy
kattalikdir

metallar elektro
0"tkazuvchanligi
ning issiglik
0 tkazuvchanlikk
a nisbati doimiy
kattalikdir

metallarning

eruvchanligi
temperaturaga
bog’lig emas

metallarning issiglik
0"tkazuchanligi ayni
metall tabiatiga
bog’lig emas.

Metall buyumlar
korroziyasi (emirilish)
tezligi elektrolit
eritmasining tabiatiga
boglig. Agar elektrolit
tarkibid Bulgan
taqdirda metall buyum
eng tez emiriladi.

yugori haroratda
kislotali
muhitda
oksidlovch

past haroratda
kislotali muhitda
gaytaruvchi

past haroratda
ishqoriy muhitda
oksidlovchi

yugori haroratda
ishgorli muhitda
gaytaruvchi

Kontsentrlangan HNO3
da erimaydi.

Zn

Ag

Cu

Cr

Suyuglantirilgan
metallar 0°zaro
aralashtirilganda  bir-
biri bilan tassirlanib
CuZns, Nasz, CasPb;
va h.k kabi kimyoviy
birikmalar hosil giladi.
Bunday birikmalar
deb ataladi.

Qattiq eritmalar

intermetallidlar

evtektik
aralashmalar

qotishmalar

10.

Li > Na > K > Rb
— Cs gatorida normal

Kamayadi

ortadi

0'zgarmaydi

litiydan natriyga
0'tganda kamayadi,
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oksidlanish-gaytarilish
potentsiallari  ganday
0°zgaradi.

kaliydan tseziyga
0'tganda deyarli
0°zgarmaydi

Litiy-seziy (Li*—Cs")
gatorida Kationlarning

dastlab ortadi,

avval kamayadi,

11. | gitratlanish Ortadi kamayadi keyin esa X .
energiyalari (kkal/mol) kamayadi keyin ortad
ganday o"zgaradi.

ftorid va litivdan tsezivaa ftorid va
Ishgoriy metallar xloridlari y z1yg bromidlarning litiydan tseziyga
A . tomon ftorid va L ;
galloidlarining  suvda eruvchanligi . . eruvchanligi tomon ftorid va
L s . xloridlarning i, . .
eruvchanliklarida litiydan tseziyga .S litiydan bromidlarning

12. - . eruvchanligi . . o .

ganday  gonuniyatlar | tomon ortadi, . . tseziygacha ortib, | eruvchanligi kamayib,
; . kamayib, bromid . . ) o
mavjud. bromid va - L xlorid va xlorid va yodidlarniki
S va yodidlarniki : S -
yodidlariniki . yodidlarniki ortadi.
: ortadi .
kamayadi. kamayadi
Na—K—>Rb—Cs

13 gatorida ozonidlarning Kamavadi o' zaarmavdi ortadi awvval ortib, keyin

" | barqarorligi ganday y g y kamayadi
0 zgaradi

atom va ion atom va ion atom va ion
Be— qatorida atom va radiuslari, radiuslari radiuslari atom va ion radiuslari

14 ion radiuslari, ionlanish kamayadi, 0 zgarmaydi, ortadi, ionlanish

" | ionlanish potentsillari potentsiallari ionlanish ammo ionlanish potentsiallari
ganday o°zgaradi. deyarli potentsiallari potentsiallari kamayadi

0°zgarmaydi ortadi ortadi
BeO — BaO qgatorida
oksidlarning qattigliklari ham | qattigliklari ham qgattigliklari ham qattigliklari

15 qattigliklari va gidratlanish gidratlanish gidratlanish kamayadi,

" | gidratlanish energiyalari energiyalari ham energiyalari ham gidratlanish
energiyalari  ganday | ham kamaydi ortadi 0 zgarmaydi energiyalari ortadi
0°zgaradi
Sanoatda berilliy gaysi BeO + 3BeO + BeO + BeCl,

yi inadi t t t NaCl
16. | sxema bo’yicha olinadi Mg >Be | 2Al >3Be | H, > Be + n06NaC S Be +
+ MgO = Al,O3 H,O Cl,
Laboratoriyada magniy Karbonat kislotali
lentasi  yonib  Ketdi. . o . T .
17. N N suv bilan 0't 0 chirgichdan qum sepib ichimlik soda sepib
Yong inni 0 chirish .
foydalanib
kerak
. NH Z ionlari NH Z Katta xajmga ega
Nima _sababdan | g ionlarining bo'lgan NH ammiak molekulasi
magniy  gidroksidini . o4 . b 4 2 i
. . bilan Be kislota goldig’i . N Be?* ionlari bilan

18. | ammoniy tuzlari . . . L ionlari OH - .
e s ionlariga ionlari bilan . . - kompleks ion hosil
ishtirokida  cho’ktirib . .o oy | anionlarining Be o

. nisbatan bog’lanishi Be . g giladi.

bulmaydi . bilan bog lanishini

mustahkamroq ga nisbatan L

N . - ekranlashtiradi.
bog lanadi kuchsizrog

Qurilishda
ishlatiladigan alebastr
quyidagicha gotib
gipsga aylanadi. SHu CaSO. + H-0 CaS0; + H.0 + CaSO4 + 2H,0 + 2CaS04 + H0

19. | jarayonning sxemasini N CaSAO dj 0 H2O — CaSOge H,O — CaS0Og4 e +3H.0 —»
tuzing (alebastr va 4% 2H,0 4H,0 2(CaS04eH,0)
gipsning kimyoviy
formulalarini  to'g'ri
yozing).

Il guruhning boshga . . p va d elementlar
barchaguruhlardan eng fagat p va d birorta ham s ko'prog sondagi bilan birga f -

20. - . : elementlar . elementlar
asosiy farqi shundaki, ovlashaan element yo'q - vlashean elementlar ham
bu guruhda Joylashg Joylashg joylashgan

21. | Alyuminiy kukuni | 6837,4 kkal/mol | 5400,8 kkal/mol 7905,4 kkal/mol 6907,4 kkal/mol
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avtogen kavsharlashda
kislorod ogimida eng
effektiv yonilg’i
sifatida ishlatiladi. 1 kg
alyuminiy kukuni
yondirilganda gancha
issiglik ajralib chigadi.

kkal/mol)
Suvsiz MeMeO,
tipidagi  alyuminatlar,
gallatlar, indatlar va | ME202* MeOH |+ Me2(OH)s+ | o 1y 4 Me,cOs | MesOs + MeaSOs -
22, tallatl idagi +Aq— MeOH + Aq —» I |
allatlar ~ quyidagi MelMeO, + MelMeO, + — Me'MeO, + Me'MeO; +
reaktsiyalarning gaysi 2 2
biri orgali olinadi.
Yondiruvchi asbhoblar
(gaz zajigalkalari va . .
23. | plitalarida ot Se ning Fe La ning Fe Y ning Cr bilan Cening Fe bilan
. . bilan bilan
chigaruvchi tosh
(kremen)) sifatida
g e | Ti+4HNOs— | Ti+6HNOs— | Ti+8HNO;— Ti+ 4HNO,
24 | (eaktsiyasi sxemasini ZLI(SN?32)2H+O T'(N?3§;+O:)’NO3 T'(N??;‘?;‘_|+04N02 ——2= > Ti0, e
ko'rsating 2 2 2 2 nH20 + 4NO; +2H;0
Vannadiy  go shilgan
25. glj/r]irg]ac?(z)ssago Ibaiﬁ?r: o0'tga chidamligi yaltirogligi yumshogligi 0 ta qattigligi
ajralib turadi.
Xrom sanoatda
2 sanoatda quyidagi ZCEIZSCJ; iZn 2Cr,03 + 6HI — 2Cr,03 + 2Hl — | 2Cr,03 + 3Mg — 2Cr
" | reaktsiya buyicha 2Cr; + HI,04 2Cr + HI,03 +3MgO
S 3ZnCl,
olinadi.
Quyidagi reaktsiya
tenglamasining  chap
va o'ng tomonlaridagi
27. | koeffitsentlar 54 6,4 6,6 7,6
yig indisi mos ravishda
ga teng. NaCrO +
PbO; + NaOH —
Vol’fram metaliga | W + 2H,SOs — | 2W + 6H,SOs — | 8W + 3H,SO4 — W + HySOs —
28. | kontsentrlangan H;SO4 | WSO4 + SOz + | W2(SO04)3 + 3SO; 8WOs; + 6S0, + reaktsiyazbor?naydi
ta’sirini yozing 2H,0 + 6H,0 6H,0
Marganetsning
5o, | cuultirilgan H,SO. da mgoz'izzg:’ Mn + sS04 — ,\'X'nrgo“)'*?fgsg Mn + 2H;SOs —
" | erish reaktsiyasini 4 2 MnSO; + Ha a2 2 | MnO; + 250, + 2H;0
. 2H,0 +4H,0
yozing
MnO 4 ioni
gaytaruvchilar ta'sirida
muhitga bog’lig holda 2— - 2+
301 turli holatlarga o tadi. Mno4 Mn03 MnO; EMN
Uning kislotali
muhitda gaysi holatga
o'tishini ayting.
VIII B guruhidagi
elementlardan  fagat
ikkitagina guruh
31. | nomeriga mos Fe,Pt Pd,Os Jr,Pt E.Ru,0s
oksidlanish  darajasi
(+8) hamoyon
qilishlari mumkin,
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bular

Po’lat quyishning
gaysi usuli fosforga

32. _boy chuyanni  qayta Bessemer usuli Tomas usuli Margen usuli Elektrpe_chlarda
ishlash  uchun eng kuyish
yarogli usul sifatida
sanoatda gollaniladi.

Fe tuzlariga sifatiy . To'q gizil rangli . . Eritma [Fe (H20)3
reaktsiya sifatida kaliy | 09 "andl [Fe(H0)s Togkukrangli |\ eey 1hing hosil
; : cho’kma [Fe (H20)3 i 2, .

33. | rodanid bilan Fe(NCS) (NCS)3 ] (NCS)] bolishi natijasida to'q
reaktsiyasi go’llaniladi. cho‘kadi3 cho'kma hosil cho'kmaga t3ushadi gizil rangga
Reaktsiya natijasida bo’ladi bo yaladi.
Nikel qoshilgan
gotishmalar  turlicha
maxsus xossalarga ega, oson fi qarshilikk

34. | ularning asosiy gismi, | o'taqattigligi | cuyuglanuvchanli elastikligi yugort garsnifikka

y . T - egaligi
ya’ni aksariyati bilan gi
boshga qotishmalardan
ajralib turadi.
VIl B guruhida
joylashgan

35 elem_entlarda_n birin_ing Ni RU Rh Pd
nomi Rossiya bilan
bog'lig. Bu qaysi
element.

36. chl)(:illyqizlg(rjisuwda erib JrCl, JeCl; JrCly Reaktsiya bormaydi
Misning
gotishmalaridan  biri
Devard qotishmasi — . ) .

37. | laboratoruyada 60% Cu; 40% 90% Cu; 10% Al | 90% Cu; 10% Zn 56% Cu; 31% Ni;

. o Zn 13% Zn
gaytaruvchi  sifatida
ishlatiladi. Uning
tarkibi quyidagicha:
Kumushning  quyida
keltirilgan

38. | birikmalaridan biri AgCl AgBr AgNO; Ag20
meditsinada  ‘lyapis’
nomi bilan ishlatiladi.

Zn bulagi mul ishqor

eritmasiga

tashlanganda quyidagi

reaktsiya boradi.

Xuddi shunday | Zn +2NaOH — | Zn +2NaOH — Zan+ CZ)NaCI)\IH * | Zn+ 2NaOH + 2H,0

39. | reaktsiyani Il b | NaxZnO;+ Hy Na,ZnO; + H, 5 i)H_) _I_a'f' — Nay [Zn(OH)4] +
guruhidagi boshga yo'q ha [2n( 24] 2 Hzha
elementlar uchun ham yoq
yozish mumkinmi?

To'gri javob juftligini
ko'rsating.

40. 15Cd izotopi  yadro | o - zarrachalar | B - zarrachalarni neytronlar manbai neytronlami ushlab
reaktorlarida manbai ushlab goluvchi goluvchi
Simib (I) - nitrat
eritmasiga mo'l ‘_Shqof Hg (NOs), + Hg (NO). + Hg (NOs)2 + Hg (NOs), + 2KOH

a1 KON erltr_na5| 2KOH — 4KOH — AKOH — KoHga + | — HeO + 2KNOg +
qo'yilganda boradigan Hg(OH), + K2[Hg(OH).] + 2KNO= + 2H.0 2H.0
reaktsiya tenglamasini 2KNO3 2KNO3 §T e 2
ko'rsating.

Bitta polioltingugurt S
molekulasining

42. massasi ma’lum  bir 4 8 9 6
temperaturada 4,2610
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2 g ga teng,
oltingugurt atomining
massasi esa 5,320102
g ga teng.
Polioltingugurt
molekulasi tarkibidagi
atomlar soni X ni
toping. X =

02 1 025 M Kkaliy
permanganat va 0,2 |
0,25 M kaliy

yodidning suvli
eritmalari
43| aralashtirildi.  Hosil 15,58 81,16 719 39
bo’lgan qgattiq
moddalarning
massalari (9)
yig_indisini aniglang.
0,75 | eritma tarkibida
18,1 g KreQO4 bor. Shu
44. | eritmaning molyar 0,08 0,8 0,008 0,018
konsentratsiyasini
hisoblang.
Kislotali mubhitda
oksidlovchilik
xossalarini  o°rganish
uchun  KmnOs ning
45, 250 ml 0.3 normall 4,749 1,18¢ 3,51¢g 2,379
eritmasi tayyorlangan.
Bynda gancha toza
KmnOq eritilgan.
3 valentli elementning
1,5 grammi 3,63 ¢
46. | xlorli birikma hosil 11 27 4 &
giladi. Uning
massasini toping.
Sovunlanish
reaktsiyasida sirka
etilefirining
boshlangich
47. | konsetratsiyasi 0,002 2.92.10° 2.92.10* 5.84.1072 5.84.10*
mol/l edi 25 ml da
0,0054 mol/l bo’ldi.
Reaktsiya tezligini
hisoblang.
250, + 30, <2S0;
sistemasining xajmi 2
48. E;?;t\?i \I;;ma;ige;sgg 2 va 4 marta 3 va 6 marta 4 va 8 marta 8 va 4 marta
reaktsiyalarning tezligi
ganday 0°zgaradi?
ortadi.
BaSO, ning 1000 ml
to’yingan eritmasi
a9, | Wkibida necha g 0,005 0,0025 0,0005 0,00625
" | Baso, bor? D 0e g el ’
BaSOuning EK =
1,2¢101°
41
Kizotopi yadrosi
19 40 41 42 42
50. deytronlar bilan 19K 20 Ca 20 Ca 19K
nurlangan proton
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chigaradigan chala
yongan yadro hosil
boladi. Reaktsiya
natijasida hosil
boladigan oxirgi
izoyopning  belgisini
yozing
Davriy gonunning
hozirgi zamon ta’rifiga
asosan: Kimyoviy
elementlarning
xossalari, shuningdek
ular  birikmalarining Yadro
51. | shakl va  xossalari . Atom massalari Atom og irliklari Neytronlar soni
. . zaryadlari
elementlar bilan davriy
bog'liklikda  bo’ladi.
Tarifda tushib
goldirilgan gaysi
€0°zno go’yish
mumkin.
Davr ichida element | Atom radiuslari | Atom radiuslari Atom radu_JsIan Atom radiuslari ham
L . kamayadi va
atom nomerining va elektron ortadi va elektron va elektron
52. I . . S elektron AR
ortishi bilan manfiyliklari manfiyliklari . manfiyliklari ham
. - . manfiyliklari :
elementlarning kamayadi kamayadi ortadi ortadi
Davriy sistemaning 11
53. | A va Ill V guruhlari 9 elementni 5 elementni 23 elementni 37 elementni

0z ichiga oladi.

Qanday elementlar

zarrachalari atomning Protonlar va Neytronlar va Protonlar va
54. . - Fagat protonlar

umumiy massasida elektronlar elektronlar neytronlar

asosiy rol o’ ynaydi.

Zn? ionining elektron

konfiguratsiyasi 2 Q2 9p6 92 2 9G2 9p6 2Q2 2 9Q2 9pb 22 9P6
5. | quyidagi qaysi 152,252 2p* 152,28 ,26P 3543 | 1S ,286,2P1638 3P | 1S%2S 2;(!)3 ,328 ,3P%,3

f R P ,3d dt,4s

ormulaga to'gri

keladi.

O’yg'ongan
atomdan atomlz}rlﬁnmegyzi a Elektronning Elektronning atomiga

Elektronga  moyillik | elektronni uzish 90 zIge yugori energetik | yoki ionga birikishida
56. S0 elektron zichligi Y N

deb aytiladi. uchun sarf tortish davriga o'tish energiyaning

bo’lgan e gobiliyatiga 0°zgarishiga
; qobiliyatiga
energiyaga

Ikkita neytral atom

konfiguratsiyasiga o V atomdan 1 ta

garang A da natriyning

1. 1S2,252,2P%,3St

elektron

A vaV da xar xil

atomni uzib olish

A holatdan V holatga

57. konfiguratsiyasi ele\men_tlar uchun ketgan 0tish uchun energiya
5 Ko'rsatilgan ko rsatilgan energiya A zarur
15?257, 2P6 352.3P6 45 atomdagidan kam
1
Xlor  molekulasidagi
har bir atom tashqi
elektron gavatida 8

58. | tadan elektron bor. 1 ta elektron 2 ta elektron 7 ta electron 8 ta elektron
Nechta elektron bu
ikki atom orasida

umumiy hisoblanadi.

59.

Metall atomlari enert
gaz konfiguratsiyasini
hpsil gilish uchun hosil
giladi. Ular ion

ionlar,
elektronlar,
elektr
0"tkazuvchanlig

kristallar,
atomlar, elektr
0"tkazuvchanligi

molekulalar,
ionlar, yassilanishi

zarrachalar, protonlar,
yartirogligi

141




panjaralarda
joylashadilar va ning

erkin harakatlanishi
uchun imkoniyat
mavjud bol’adi. Bu
bilan metallarning
yaxshi  tushuntiriladi.

Bo'sh joylarni quyida
keltirilgan sozlar bilan
to"ldiring.

Qangay birikma bir

vagtning 0'zida
60. 'g'()";?’lg‘é:g’hmng o | KCINaCl | NH.CI, PH.CI cCliCly 02,50,
kovalent va ion tipini
namoyon giladi
Quyidagi moddalardan
LS 0
61, ?s?./;::iga qt?tiz H,0, NHs, CHs. | F2.Clo,Br2 S03,5,NaCl Si, Sb, Hg
holatda bo’ladi.
Berilgan natijalar
asosida quyidagi
reaksiyaning
2Mg iy +CO2(=2MgOk
y+Cu issiglik effektini
0 .
62, | [ 2g hisoblang. +350 kDj/mol | —801,1kDj/mol |  +810 kDj/mol -595 kDj/mol
0
Hgg (Mg) = - 601,8
kDj/mol,
Hggs (COz)= - 3955
kDj/mol
Fe,O3 + 3H, = 2Fe +
3H,O shu reaksiya
uchun izobar izotermik
potentsial
63. AG 298 — 545 E’i Ha. Ahzr;rgggtms Kam ishonarli Anig emas
mol
ga teng. Bu reaktsiya
to'gri go nalishda
borishi mumkinmi?
Kuchsiz elektronlar | . moddanir]g_ m_oddaning modc_ianing 30% 32 dan 4 % gacha
64. I ionlarga to'lig ionlarga ionlarga . -
tushunchasini bildiring L - o ionlarga parchalanishi
parchalanishi parchalanmasligi parchalanishi
Kompleksning tashqi
koordinaditsion
sferasining hosil
65. EIlUVChI zarrasi bilan kovalent qutubli | kovalent qutubsiz koordinatsion vodorod bog'lanish
ompleks zarrachalar
orasida kimyoviy
bog'lanish mavjud
bo"ladi.
Kislarod 0z
66. b_lr_lkma_llarlda _ asosan kovalent qutubli | kovalent qutubsiz donor-aktseptor vodorod bog'lanish
tipidagi kimyoviy
bog'lanish hosil giladi.
A+e=1 minimal
67. | yigiindisi 1 ga teng | m=le=1m=1 n=1 e=0 m#0 n=1e=0 m=1 n=1e=2 m=1

ikkita

bo’lganda
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elektron (2m2=2)
joylanishi mumkin.
Shunga ko'ra He(Z=2)
atomidagi
elektronlarning me va
me lardagi
quymatlarini
korsating.

2KOq) + Oy > NO
va 0O, larning
konsentratsiyalarini bir

68. vagtning  ozida 3 15 marta 30 marta 27 marta 9 marta
martaga kutarsak,
yugoridagi
reaktsiyaning  tezligi
ganday oz garadi.
Oltingugurtning yonish
reaktsiyasi toza
69. | kislorodda O- da 2 marta 5 marta 1,5 marta 4 marta
havoga nisbatan necha
marta tez boradi.
Quyidagi ifodalarning
gaysi biri [NO] [O ]
2NO+02<2NO;
70 reaktsiyaning [N—O]2 [Noz] [NOZ] [Noz]
" | muvozanat 2
konstantasining 2 [Noz] [NO] [02] [NO] [02]
matematik ifodasi
bo’ladi.
Massa ulushi 6%ga
teng bo’lgan NaOH
eritmasini  tayyorlash
71. uchun  massa  ulushi 300¢g 500 g 800 ¢ 1000 g
30% 200 gr eritmaga
gancha suv solinadi.
Laboratoriya stakanida
suv gizdililayapti suvni stakanni
79 gaynash 0 sini i bil gizdirish tezligini suvga etil spirti suvga osh tuzi
" | aniglash uchun ganday SOpqqg | brfan oshirish kerak quyish kerak qushish kerak
- - erkitish kerak.
zaruriy chora kurish
lozim:
CO; ning suvdagi azning o'tish azning suv bilan
73. | eruvchanligiga bosim temperatura g go gazning suv briar
L i tezligi ximiyaviy tasiri
quyidagilar ta’sir giladi
Quyidagi  keltirilgan
74. | kislotalardan qaysi biri HI HCI HBz HJ
kuchli kislota
Bir hil element
atomlarining  bittasini
oksidlanish  darajasini
ortishi va ikkinchisini
kamayishi bilan
boradigan INO; + 0 | ChtH0e | SReMnOatHO o op o o0 o
75. | reakisiyalarga HNOs + HNO; . | HCL + HCIO < 2KMnO+ 1 oy 50, + H,SO
disproportsional s 2 ' MnO, + 4KOH . 2o T o
(dismutatsiya)
reaktsiyalari deyiladi.
Bunga quyidagi
reaktsiyani misol qilib
bo"Imaydi.
76 Sanoatda ko'p kaliy suyuq havoni bariy pereoksidni kaliy nitratni termik
" | migdorda Kislorod | permanganatni fraktsiyalab termik parchalash | parchalash go’li bilan
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quyidagi  usullarning termik xaydash yo'li yo'li bilan
biri yordamida olinadi: | parchalash bilan bilan
Qaysi reaktsiya
77. | natijasida  vodorod | Cu + HCl () — Zn+ HNOs | 20+ HaSOugom | o4 50, (kons) —>
ajraladi. - -
Qaysi  reaktsiyalarda
78. ‘;gggg&flgf‘yta;?rfg;{)'ﬁ Na + Hz — Ca+H,— Ba+ H, - Li+H, —
giladi.
Davriy sistemadagi
galogenlarda
gruppachasi
79. elementle_1ri_ning atom kamayadi ortib boradi 0°zgarmaydi kamayadi,s_o‘ngra
nemerlarining ortib ortadi
borishi bilan ularning
saglanish va giynash
temperaturalari
barcha galogenlar
ishqoriy metallar
b bilan Mel' barcha galogenlar
archa S
| galogenlar gaz _ _tlpldagl _ vodorod_va barcha ga_logenla_r
80 Galogenlar  quyidagi holatida bolib birikmalar hosil uglerod bilan fagat oksidlovchi
" | umumiy xossaga ega. . giladilar va kovalent X0ssasini namoyon
molekulasi 2 o - o . S
AN birikmalar ion bog lanish hosil giladi
atomli bo’ladi. AN - .
tipidagi qgattiq giladi.
moddalar
hisoblanadi.
Eng kuchli oksidlovchi
81. | hossasini namoyon Fe, Cl, Br, J2
giladi.
VI A gruppa
elementlari
atomlaridagi ayrim kamayadi, keyin
82. | xossalar  jumlasidan | kamayib boradi ortib boradi 0 zgarmaydi '
i 2- ortadi
atom va ion (3%)
radiuslari gatorida
gonuniy ravishda
Vodorod sulfidini
temir  (1I1)  xlorid
83. ﬁ”ﬁlﬁﬁﬁfﬁ " Fe(OH); Fe(OH)s Fe(OH)Cl, S
cho’kmasi hosil
bo’ladi.
Alyuminiy tartib
nomeri Al - 13,
84. ::::E:I”d'k' aIerﬁir?i; Al;Tes Al;Te AlsTe AlTe
birikmasining
formulasi bo’ladi.
Qanday elementlar
zarrachalari atomning Protonlar va Neytronlar va Protonlar va
85. - - Fagat protonlar
umumiy massasida elektronlar elektronla neytronlar
asosiy rol 0 ynaydi.
Azot atomi elektron . ° 0l - N -
86. formulasining tuzilishi. N: N : ) I}' . ) I.\.I .
NH3-PH3-ASH3-SbH3-
87. \I?cl)g;ro d birikn?aa;?r:ilgg ortib boradi kamayadi kamayg?t; dcio nora 0°zgarmaydi
dargarorligi.
88, Laboratoriya NoH, —> NHCI+Ca(OH); NH.Cl+H,S0: —> NH.CI+HNO; —>

sharoitida kam

—
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miqdorda  ammiakni
quyidagi reaktsiya
yordamida olish
mumeKin.
Azot  (IIl)  oksidini
natriy gidroksidi
89. | eritmasiga NO; va NO N,i‘l’;'gé"a NaNOs NaNO;
yuttirilganda tarkibli 2
birikma hosil giladi.
Konsentlangan  nitrat
kislotasi bilan
90. | ammiyakning 0zaro AsH3 As;03 H3AsO; H3AsO4
ta'siri natijasida hosil
bo’ladi
C-Si-Ge-Sn-pb
91. qatorida - ortadi susayadi 0°zgarmaydi ortadi, so ngra
elementlarning susayadi
metalmaslik xossalari
Metal karbonati (bilan)
kislota bilan ishlov
92. berilganda hosil C ar) 02n) CO (n COxr
bo’ladi
Konlardan birida
olinadigan ko mir-
tarkibida-: 0-82,2% H-
46% -10% 0-4% -
1,2% H,0-1,0% kul — 3 3
93. 6.0% bir kilo bunday 1,5md 1,7m 75m 8,5 md
kumirning tonishi
uchun kerak
bo’ladigan havo xajmi
tashkil giladi.
94. | Eng kuchli oksidlovchi Co, SiO; GeO; SnO;
Disilaning yonishi
kimyoviy reaktsiya
95, Le”g'.amas'da 1323, 1,6,2.6. 2,645 2,746,
oefitsentlar
giymatlariga teng
bo’ladi.
Laboratoriyada borish
g6, | Olish uchun quyidagi Bant+Mg NazB4tO7+Ca t t
reaktsiyadan —t s —ts BoHg ——> Na;B,Ortk ——>
foydalaniladi
Boranlar (borning . . .
97 vodorodli birikmalari) elementlar Vtgégﬁrgglsirlgln Mg:ii;%!gzrg'CI V ni K;SO4 0°zaro
" | quyidagi reaktsiya sintezidan avtarib tasiridan ta'siridan
natijasida olinadi: qay
Asl gazlardan geliydan
radionlarga o’tgan sari ) . ) i e i so°
8. | reakisiya  moyilligi|  kamayadi | o'zgarmayai | KUCTRVETL SN | KemAvet SRnore
ganday o°zgaradi?
Asl gazlardan qaysi
biri kimyoviy nugtai
99. | nazardan ko“proq He Ne Ar Xe
o'rganilgan?
Ftorning X0Ssasi
10 | hagida ke'“f"gaf! eng aktiv eng agressiv eng kuchli eng kuchli
0. | fikrlardan javob togri element element elektromanfiy oksidlovchi

kelmaydi

145




Baholash mezonlari
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«Du3nKaBuii KUME» (aHuIaH
Taja0aHuHr GaH Oyiinya y3JalITUPUII KYPCATKUYUHHA HA30paT
KWJIMIIIA KyHHIarn Me30HJ1ap TABCUA ITUJIAIU:
baxoJsam me3onu (8 cemectp)

KHNel KH(MT)Ne2 OH Ab Kamn
20 20 30 30 100
OF3aKH OF3aKM €3Ma €3Ma

Xopuii Ha3opatTiIap OF3aKH, TECT, €3Ma MIAKIAA OJIMHULIN MyMKHH.

Opanuk Hazoparinap €3Ma makiga oyumHaau. Opanuk Hasopatiapaa 3
TaJaH caBoJra €3Ma Tap3za aBo0 €3um tanad stuinaau. CaBosuiapra TYJIHK )KaBoo
&3mica makcuman 20 6ai 6epunaam.

SkyHui1 Ha3opar €3Ma makiaaa OJMHAAM. SIKyHUN Haszopar 4 Ta caBOJAaH
nbopar O6ynub, xap Oup caBon 7,5 Oamnrada Oaxomnanagu. CaBosutapra TYIUK
#aBoO €3mica makcuMan 30 6ain 6epunaam.

XKopuit Hazoparnap  TasabaJapHUHT JAOOpaToOpusl HILJIAPUHU Ha3apui
XKuxaTaaH EpuTud Oepa OJMILIY, MIUIAPUHU Oakapa OJIMILHU, OJITAaH HATHKATApUHU
KaiiTa unuiaid oaum KoOWMsATHUra Kapad Oaxonanamu. Xap Oup jabopaTtopus
UIIMHUA J1abopaHT KalOyyn KwiuO oJaaud, YKUTYBUM OJIMHTAH HAaTHKaJlapuHU
TEeKIKUpUO, Tanabanu Oaxonaiinu. JKopuil Hazopar Oamnapuaa um gadTapuHu
TYTHII XOJIATH XaM UHOOATra OJMHAIH.

«PU3UK-KUMEBH JKapaéHIap TepMOAMHAMUKAcKH» (aHuaaH Taaadaaap
OMJIMMUHH PETHHT TU3UMH aCOCHIa 0ax0J1alll ME30HH.

« Duzuk-Kkumésuil dcapaéniap mepmoouHamukacuy GaHu Oyinda peruTHHT
»KaJ[BaJuIapy, Ha30paT TYpPH,IIAKIA, COHU XaMJa xap OMp Hazoparra akpaTuiraH
Makcuman Oajul, UIYHUHTJIEK >KOPHM Ba OpaluK HA30paTIapHHUHT  capasaill
Oannmapu Xakugaru MabiiymoTiap ¢han OVitnya OMpUHYM MAIIFyJIOTAa Tarabanapra
BJIOH KUJTUHAIM.

@®an Oyiinua TanabaJlapHUHI OWJIMM  CaBUSICM Ba  Y3JIAIUITHPHII
JapaKkaCUHUHT
JlaBnat TabiuM cTaHAapTiaapura MyBOGUKIUTUHY TaAbMUHJIAII YUYH KyWHIaru
Ha30paT TypJIapy YTKa3WJIaIn:

skopuii Hazopar (KH) — tanaGanunr dgan Mapsynapu OYiinua OwinM Ba
aMalnuil KYHUKMa JapakKacMHU aHMKjam Ba Oaxonam ycynu. YKopuit Hazopat
(baHHUHT XYCYCHSTHAAH KeMnO YMKKAH XO0JIJa aMalvil MaIFyJoTiapAa OF3aKd
CYpOB, TeCT VyTKa3uIl, cyx0ar, Ha30paT WIIW, KOJUICKBUYM, yil BasudbagapuHH
TEKIIUPHUI Ba 11y Kabu OOIIKa MaKiapa YTKa3uiIMIId MyMKHH;

opajquk Haszopar (OH) — cemecTp naBomuaa yKyB JAaCTyYPUHUHI TETHILLIA
(anmapHuHT OMp HEeYa MaB3yJAPWHU Y3 WUYUTA OJITaH) OYJIMMHU TyraJUlaHTaHJaH
KEeWMH TanaOaHUHT Ha3apuil OMJIMM Ba aMalluii KYHUKMa Japa)KaCuHU aHMKJIAlll Ba
0axonam ycynu. Opanuk HazopaT OUp ceMecTpia UKKM MapTa YTKa3Wiaau Ba
makiu (€3ma, OF3akH, TeCT Ba X0Ka30) YKyB (paHuTa axkpaTwiiraH yMyMU coatiiap
XaKMHUIaH KenuO YMKKaH X0J11a OenruaaHaim;
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sskyHuii Hazopat (SIH) — cemecTp sikyHuaa myaitsin pan Oyiinda Hazapui
OunmuM Ba aManuil KYHUKMalapHH Tanalajgap TOMOHHJAAH  Y3MalITHPUII
JapaxacuHu OaxoJjlalml ycyid. SIKyHuUH Ha3opaT acocaH TasgH4Y TyllyH4Ya Ba
ubopanapra acocnanras “Esma uur’ makmuna yTkasunamm.

OH yrtka3um >xapaéHu kKadenpa MyIupd TOMOHUAAH TY3WITaH KOMHUCCHS
UIITUPOKHJIAa MyHTa3aM paBHIlJia ypranuO OOpuiIaay Ba YHH YTKAa3UIl TApTUOIApU
Oysunran xomnapaa, OH  waTmkanmapu Oekop KUIMHHUIIA MyMKHH. ByHnai
xosutapa OH kaiita yTKa3unaau.

Onuit TabiuM Myaccacacu paxOapuHUHT OyWpyFu OWJIaH MYKH HazopaT Ba
MOHUTOPUHT OYIUMHU paxOapiuruja Ty3wiran komuccus umrtupokuga AH Hu
VYTKa3uIll >KapaéHWM MyHTa3aM paBUIllJla YpraHu® Oopuiiagyd Ba yHU YTKa3WII
TapTubaapu Oy3unran xosutapaa, SH HaTwkanapu OeKop KWIMHHMIIA MYMKHH.
bynnait xoutapna SAH xanrta yrkazuiagu.

TanabaHuHr OWIMM CaBUSICH, KYHHKMa Ba MajakKaJlapuHU Hazopar
KWIMIIHUHT PEUTUHI TU3MMU acocuja TajnabaHuHr (aH Oyinya Y3mamTHpUIn
Japaxacu 0aymiap opkainu udoananaam.

«Quauxk-kumésuti  dcapaéniap — mepmoounamuxacuy  danu  Oyinya
TajabaJlapHUHT CEeMECTp JAaBOMMAArd y3namrtupuml kypcatkuud 100 Oanmmuk
TU3UMIA O0axoJIaHaIu.

Yoy 100 6ann 6axonamn Typiapu Oyiinda Kyiugarunya TakCUMIaHa u:

S1.H.-30 6ami, xonran 70 6amr sca JK.H.-40 6am1 Ba O.H.-30 6amn kuiu6
TaKCUMJIAHA/IH.

bann baxo TanabajapHUHT OWJIUM Japakacu

86-100 ABI0 Xynoca Ba Kapop kKaOyn kwmuiml. Voxkoauit duxpnai
omumi. Mycrakui wmymioxaaa topura onuml. Ouraxn
OunuMIapuHu amania Kysjiai onuml. bunui, aidtu®
Oepui. TacaBBypra sra OyJiuiiL.

71-85 SIxmm Mycrakun mymoxaga Kuiauil. Onrad OWIMMIIapUHU
amanaa Kymnad onum. bunum, aitu® Oepuml.
TacaBypra sra OywiiL.

55-70 | Konukapiau | MoxXusTuHM TymIyHTUpHIL. bunum, aWtu® Oepwul.
TacaBypra sra OywiiL.

0-54 | Konnkapcu3 | AHUK TacaBBypra sra 0yJIMaciuK.

®an Oyiinua capanam Oanu 55 Oa/UIHU TalIKWI 3Taau. TamabaHUHT
capajam OanuaaH TacT OyiraH V3malmTHpUINM PEUTUHT AadTapuyacuja Kaia
STUIIMANIN.

TanabanapuuHr YKyB (aHu Oyiiya MyCTakui HIIM S>KOPUH, OpaUK Ba
AKYHUM HazopaTiap »*apa¢Huaa TeTUIUIM TOMIIMPUKIAPHU OaKapuIIM Ba yHra
aXpaTuirad OayurapjaH Keaud YMKKaH XoJaa 0axoiaHau.

Tamabanunr ¢dan Oyitnua peiTuHTH Kynnarnda anukiaanagn: 100 O VR, Oy
epna: B- cemectpna ¢anra axxpatuiaran yMyMuid YKyB IOKJIaMacH (coatiap/a); V-
dan Oyiinua y3mamTupuIn napaxacu (0amiapzaa).
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®dan Oyinua >KOpUM Ba OpallUK Hazoparjapra axpaTwiraH yMyMui
OammaUHT 55 domsm capanmam Oamnm xpcoOnaHuO, ymoy Qowszman kam Oamn
TYIuIarad tanalda sKyHHd Ha3opaTra KHPUTHIMANUIH.

XKopwmit XKH Ba opaymuk OH Typnapu Oyiinda 556am Ba yHIaH IOKOPH OaHU
Ty1utaran tanaba Qanam y3mamTupran ae6 xucobimaHamu Ba ymiOy dan Oyiinua
AKYHUW HAa30paTra KUPMaCIUuIura uyJi Kyuniiaau.

TamabanuHr cemecTp AaBomuaa (an Oyinda TymiaraH yMyMmMui Oamud Xap
Oup Ha3zopaT TypullaH OelrujaHraH Koujajiapra MyBO(MUK TyIiaran Oasuiapu
WUFUHIMCHUTA TEHT.

OH Ba SH Typnapu KajeHIap TeMaTHK pekara MYBO(QUK JeKaHAT
TOMOHMJIAaH TY3WJITaH PEUTHUHT HazopaT >kaJaBajuiapu acocupaa ytkaszunaau. SIH
CEMECTPHHUHT OXHUPrH 2 xadTacu MoOaiiHKU 1A YTKA3UIIA N,

7KH Ba OH Hazopatnap/a capanaii 6aiujgaH kKaMm 0ajul TyIuiarad Ba y3pJiu
cababyiapra Kypa Hazoparjapja KaTHallla ojiMaraH Taja0ara KaiTa TOMIIUPUIL
y4yH, HaBOaTAaru 1y Ha3oparT Typurada, CYHITH >KOpPHUH Ba OpajiMK HazopaTiap
YVUYH 3ca SIKyHUU Ha3oparraya OyJirad MyaaT Oepuiiaiu.

Tanabanunr cemectpna 2KH Ba OH Ttypnapu Oyitnya tymiaran Oaniapu
yimlOy Ha3opatr Typiaapu yMyMHuil OanuHuHT 55 dousunan kam Oyica €ku ceMecTp
SAKYHUW >KOpUH, OpauK Ba SIKYHUH Ha3zopaT TypJiapu Oyiinda Tyruiaran Oajiapu
HuruHaucu 55 Oangan kaMm Oyiica, y akaieMuK Kap3aop /1e0 XxucoOiaHaau.

SIkynnii Hazopataa “E3zma um”napuu 6axojam Me30HH

Skynuit Hazopar “E3ma MIn” makmuna amanra OMIMPUITAHA, CHHOB Ky
BapUAHTIIM yCyJiJla YTKa3uiaau. Xap Oup BapuaHt 2 Ta Haszapuii caBoi Ba 4 Ta
amManuil TommupukaaH uoopat. Haszapuit caBosmap ¢an Oyiinua TasHY Ccy3 Ba
ubopanap acocujaa Ty3uirad OYynuO, ¢aHHUHT Oapya MaB3yJapUHU Y3 HYHUTa
Kampab oJraH.

Xap Oup Hazapuil caBojra €3wiraH >kaBoOjap OyiiMua Y3malITUPUII
kypcatkuuu 0-3 G6ann opanuruja O0axosaHagu. Amanuil Tonmupuk 3ca 0-6 Gamn
opanuruja 6axonanaau. Tanada makcuman 30 Oayt TYmaamy MyMKHH.

EsMa cuHOB OYiinua yMyMuii ¥3MalITHPHUIN KYPCATKUUMHU aHUKJIALI yUyH
BapuUaHTAa OepwiraH CcaBOJUIAPHUHT Xap Oupu yuyyH E3WiraH >jxaBoOJiapra
KYUUITaH Y37alliTUpUIl Oajyiapy KyIIWiaaAud Ba WUFUHAM TanaOaHUHT SIKyYHUUN
Hazopar Oyitnda y3iaamTupuin 0aiu XucooOIaHaIu.

DoMIATAHWIATUTAH ACOCHH TAPCIMKIIAP Ba YKYB

KyJUJIaHMaJIap pyuxaTtu
Acocuil JapcJuKIap Ba YKYB KyJUIaHMAaJIap

1. EH.Epemun. “OcHOBbl XHMMUYECKOW TepMoauHamuku . M.: “Beicmias
mkoja’”, 1978, 391 c.

2. O.M.Ilontopok. «TepmoauHamuka B ¢uzudeckor xumumn». M.: «Bbiciias
mkoja», 1991, 319 c.

3. M.X.Kapanetspsi. «XuMudeckas TepMoanHamukay. M.: «l'oc.xum.u3zmar,
1953.
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