IJI-ODAPABU ATBIHIAT'BI KA3AK YJITTBIK YHUBEPCUTETI
PU3NKA-TEXHUKAJIBIK ®AKYJIBTETI
AKBLTY®PU3UKAJIBIK 7KOHE TEXHUKAJIBIK ®PU3NKA KADE/IPACHI

«6B05306 — du3uka KIHe aCTPOHOMHUSD,
«6B05305 — ®u3uka xoHe HAHOTEXHOJIOT U,
«6B05309 — KomnbroTep ik ¢puznka
MaMaH/IBIKTaphl YIIIiH

(MF 1402) «MousekyJaabiK GUu3nKa» MoHI OOWbIHIIA
ceMHHAp cabdaKTapAbIH *KYMBICTAPBIH OPbIHAyFa apHAJIFaH

O/JICTEMEJIIK HYCKAY



1. Unean ras 3anaapsl

1. Herizri ¢opmyJajap

boitnb-MapHOTT 3aHbI: PV = const . (1.1)
['eii-JIroccak 3aHBI: ? = const . (1.2)
P
[Ilapab 3aHBI: ? = const . (1.3)
I"a3 xy#iHIH OIpIKKEH 3aHBI:
PV
— = const . (1.4)
T

P - ra3gpiH  KbIckIMbI, V' - keineMi, an 7 - OHBIH aOCOJIOTTIK
TEMIIepaTypacHl.
WMpean ra3 KyHiHIH HETI3r1 TEHJECYI:

m
PV =—RIT. (1.5)
U
m - ra3iblH MacCCachl, A - OHBIH, MOJIAPJIBIK MacCCachl,
HC
R =831 A - aM0Oeban (yHuBepcall) ras TYpaKThICHI.
Moab - K

Oprypial  Oip-OlpiMEH  XUMMSIBIK  OCEpJIECHEHUTIH  ra3
KOCITACBIHBIH KbICHIMBI J[aJIbTOH 3aHBIMEH aHBIKTAIA/IbI:

P=P+P,+..+P =) P. (1,6)
i=l1




P, P,...P - Kocnianbl KypalThIH ra3iapJblH Mapuyaib KbIChIMIAPHhI.

Kocna ra3 ymiiH mpaean ra3 KyWIHIH HETI3T1 TE€HJCYl MbIHA TYpIe
OPHEKTEJIe/I1:

py =M " ey
#l JuZ A‘uf:-‘
HCEMCCC
pv =2 Rr, (1.7)
1

MYHAArel M = m, + m, +...+ m, ra3aelH Maccacel. OJI KOCIaHbI

KYPalTbIH  KOMIIOHEHTTEP/IIH  MaccajapblHbIH  KOCBIH/IBICHIMEH
aHbIKTaNaabl. KOCTIaHBIH MOJIB/IIK Maccachl /4 MbIHA popMyIaMeH

CUITATTAJIA]bI:
_ m m m 2m.
U = Ly 24 42V = =1 (1.8)
My H, ) m,
H,

2. 9aicTeMelliKk HYCKayJ1ap MeH eCKepTyJiep.

1.1. Maean ra3 3agjapblHa apHajIraH €CcenTep/l MapTThl TYp/e
MBIHAJIall YIII TOIKA 06 KapacThIpyFa 00J1a/1bl:

a) OIpTekTi  Wjean  ra3jgapjAblH  KYHIH  CUIATTANTBIH
mapameTpliep/iH OepuireHJepl apKbUIbl OEJNTrICI3[IepIH aHbIKTAY.
MyHnpaal ecentepil LIbIFapyAa HWean ra3 KYWIHIH HETr13r1 TeHJCYl
(Knaneiipon-Menaenees  TeHACYyl) MEH  3aHAapbl  TIKEIEH
KOJITAHBLIAIbI.

b) e3apa ocepiiecnielTIH Maeal ra3 KocHalapbIHIarbl Oenricis
mapamMeTpiiep/l, Ta3AapAblH KHHETHKAIBIK TCOPHSICHIHBIH HET13T1

TeHacylepiH, Knaneiipon-MenneneeB  koHe /[lalbTOH 3aHIapbIH
[TafIaJIaHbIIl AaHBIKTAyFa apHaJiFaH €CenTep.



c)OepiireH  mapaMeTpiiepl  apKbLIbl ~ HMJead  Tra3JIblH

TePMOOUHAMHKAILIK KO3 (HUIIEHTTEpIH AaHBIKTayFa apHajJFaH
ecentep. byn ke3xe )KOFaphIla  KENTIpUIreH  (U3HUKAIIBIK
mamajapjblH, SFHHM, Kydl mnapamerpiaepiHin (P, V, T, m, u)
©3repICTEPIHIH apachIH/IaFbl ©3apa OalIaHbICTAp MaijaJlaHbLIA/IbI.

1.2. Xorapeigars! popmymnanap (1.1) - (1.5) Texk cuperinres,

sean, (P =1,013-10° I1a; T = 273K) xansmTel  Kyiizerizex

albIpMAallIbUIBIKTAphl OHIIIA Kem OOJMAaWThIH Tra3jap YIUIH FaHa
KOJIJaHBIJIA/IbI.

1.3. T'a3 KkyHIHIH Heri3ri TeHJEYl (1.5), oHbIH KYHIH
CHUMATTAWTBIH MBbIHA1al O0ec dhm3ukanbik mamanapasl (P, V, T, m, 1)
OalIaHBICTBIPAALl JKOHE OJIAPABIH OCpUIreH TOepTeyl apKbLIbI
OeCIHIIIICIH aHBIKTayFa MYMKIHIIK Oepeml. EckepTe KeTy Kepek:

m . m
V =— MOJIb CaHBbIH 66])6,[[1, aJl £ = —— Ta3lblH TbIFbI3AbI¥bIH

Y7,

cunartaiael. Omai Oosca, ra3 KyHIHIH Herisrl TeHaeyiHedn (1.5)
OHBIH TBIFBI3ABIFbIH AHBIKTAUTBIH OPHEK ajbIHaJIbl:

_HP
P RT

1.4. OkynbIKTapaa, (pU3HUKaJIBIK €CENTEp IIbIFapy OaphIChIHAA
KU1 TMalJanaHaThUIaThIH  KBICBIMHBIH XaJIbIKapallblK JKYHE JKOHE
O/1aH ThIC OJIIIEM OIPJIKTEPl apachlHjiarbl KATbIHACTAP MbIHA TYP/IC
Ka3bLI1a/Ibl.

Lamm. = 760 mmc.6. = 1,013-10° [a;
K[’

2
CM

= 9,8-10" 1a.

1 am =1

Ken >xarmaiima, ecenteynep OapeichiHaa [ amm. (puzuxansvix
ammocgepa) Men 1 am. (mexuuxanvix ammocgepa) apaceIHIarsI a3
FaHa allbIPMaIIbUIBIKTEI €CKepMeyTre 00abl.




3. Ecen mbIrapy yJrijiepi

1.1.Iminzgeri aya 400 °C Temmeparypara jeifi KbI3bIpbLIFaH,

. — 0
koseMi 8-107°am° mbIHBI BIABICTHIH Temmeparypacki 16 °C -ra
TOMEH/IETETIH 00JIca, OFaH KaHIIla ChIHAII ChIiiFaH Oostap e/i?

bepinzeni:

V.=8-10°m, T, = 673K,

K2
T, =289K, p.= 13,6-1035.

T/ k.. m =71

IHemimi: IIIpIHBI BIABICTBIH CaANKBIHAYBI OHBIH 1IIIH/ICTI
KBICBIMHBIH TOMEH/I€YIHE oKesieAl. by ChIHANTHIH BIABICKA, OHIAFBI
ra3 KbICBIMBbI CBIPTKbI, SIFHH, OacTamnkbl KbICBIMMEH TEHECKEHIIIE,
CHYIH KamMTaMachl3 €Tejl. ATallFaH IPOLEeCcC H300apibIK IPOIECC
OoJIraHJBIKTAaH, OHBIH 1IIIIHE €HreH CBHIHANTBLIH Maccachbl MbIHA
bopmyna GolibIHIIIA AaHBIKTAJIA/IbI.

m=p-AV, ()

MYHJIarbl 0 -CBIHANTBIH THIFBI3ABIFLL, all AV =V, =V, -

BIIBICTAaFbl Ta3 KeJemiHIH e3repici. IlIsHbl BIABICTaFRl ayaHBIH
KenbBUH mIKaiackl OOMBIHIIA OPHEKTENTeH OacTalKbl KOHE COHFBI
TemMreparypanapsl oenrun. Onan Oosca, O€Nrici3 maMaHbl aHBIKTAY
YUIlH, uW300apablKk Tmponecti cunarrabteiH [eil-Jlroccak  3aHpI
raiiiajJaHbLIaJIbl:

Ve _ 1
- (2)

v, 1,

(2) dopmynansi, V, =V, — AV exenpirin eckepin mnienry

apkbUIbl, AV Kejem aibIpMallIbUIBIFEl AHBIKTAJIA b



I
AV =V, 1_?2 , (3)

1

an (3) opHekT! (1) dopmynara KO apKblibl bIABICKA KYHbUIFaH
ChIHANTBIH MAacCAChIH aHBIKTAUThIH OPHEK aJIbIHAbI:

T,
m=p-V l—T—“ . (4)
1

Ocbl anblHFAH (QopMysiara KIPETIH IIaMaJapAblH CaH MOHIEpPIH
KOMBIN ~ €CENTEYJIEP KYPrizy apKbUlbl 13[EIHIN OTBIPFaH Macca
AHBIKTAJIA]IbI:

m=13.6-10 -8-10{1—&] = 0.062ke .
673

1.2. bip yubl TvilbIKTaN¥aH, Y3bIHbIFbl /() M LIBIHBI TYTIKTIH
IIHaer1 ayaHsl, OuikTIr: 20 cv chiHan OaraHachl kaywin Typ (1.1-
cyper). LIbIHBI TYTIKT1 alllbIK KaFbIMEH BEPTHUKaIb TOMEH ayjapraH
Ke3JIerl OHJla KaJiFaH CBhIHANTHIH OMIKTITIH aHBIKTaHJIap. AyaHbIH
aTMoc(epanblK KbICBIMBIH 690 vy ¢. 6. TEH Aemn caHaHap.

bepinzeni: e 5
h =20cm =0,2m. _____T
[ =T70cm =0,7m. | h
H = 690 vm. c.6. = 0,69 m. J
T/k: x =7 / N
S
| N X
—/ vj

1.1- cyper.




[Hemrimi: TyTIKTIH alIblK >KaFbl >KOFapbl Kapar TypraH
JKaraiiia, OHbIH IHIHJICT] ayaHbIH allblll TYPFaH Kesiemi  V,  MeH

KbICBIMbl P, ObLIaii aHBIKTAJIA/IbI:
V,=(-h)S, B=H+h, (1)

MyHJa S - TYTIKTIH KoJJIeHEH KUMAChIHBIH ayiaHbl, an H -
aTMOc(epaliblK KbIChIM.
TyTIKTIH allIbIK *Karbl TOMEH KaparaH >Karjaiijia, OHbIH 1IIIHJEC

KaJlFaH ayaHbIH aJlaThlH KeJdeMi V), jkoHe OHBIH KbICHIMBI P
MbIHA OPHEKTEp apKblIbl TaOBLIAJIBL:

VZ:(Z—x)S, P,=H-x. 2)
bonnb-MapuoTT 3aHbl OOMBIHIIA

By, =hV,. (3)

(3) Tenaeynperi (pU3MNKaAJIbBIK IaMaaapAblH OpHbIHA oJapabsiH (1)

XoHe (2) (dopMynanapaarbl MOHAEPIH KOK apKbUIbl TYTIKTE KaJlFaH

ChIHANTBIH OHMIKTIKTIH X TaOyFa MYMKIHAIK O€peTiH 6OpHEK
AJIbIHA/IBI:

(/=h)S-(H+h)=(-x)S(H -x), (4)
KIHC
x:H2+l—;J(H+z)2—4h(H+h—z), (5)

MYH/IaFbl eKinmn TyOip enenbeiini, cebebi, x >/ Gonran xarjaiiza
OHBIH (PU3MKANBIK MarblHACchl OonMailbl. (5) (opmyrara KIpEeTIH
[aMajap/blH CaH MOHCPIH KOWBIN ecenTeyiep 131eMH/I1H1 Oepe/l:

0,69+0,7 1
v 009207 _1

5 0,69+0,7)" —4-0,2(0,69+0,2-0,7) =

= 0,03M.
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1.3. KenjmeneH KMMAacCHIHBIH ayJaHbl cm”  ras KYOBIPEI

apkpUtbl  KbickiMbl 4 -10° ITa, TemmepaTypachl 7 °C  xemip

KeiKelT rasel (CO,) arem Typ (1.2-cyper). KyOsipaan 8 murnym
IIIIHAE afbIll OTKEH 2 K2 Ta3iblH JKbUIJAMIBIFBIH aHBIKTaHIAP.

bepinzeni:
P = 4-10° Ia,
T = 300K, S
m = 2 ke, = 480 c.
S =5em*=5-10""n". Y
T/x: -7
1.2- cyper

IMemimi: 1 ¢ image, KeaaeHeH KUMACHIHBIH ayJIaHbI S

KYOBIp  apKbUIbI, KejemMl J  KeMip KbIIIKBII Ta3bl arbill OTEl.

Omnait 6osica, 1.2 -cypeTke colikec, OHBIH KbUIAAM/ILIFBI ¢  MbIHA
¢opMyJiaMeH aHBIKTaJIaIbl:

g=—. (1)

A, 1on COJI YaKbIT 1MIIHJAET1 arbill ©TKEH Tra3JiblH KeJieMl
Knaneitpon-MeHjieneeB TeH/1ey1 apKbUIbl aHBIKTAJIA bl

mR7T
V = . (2)
UPT
Ke . .
Mynga w4 = 0,044 - KOMIPKBIIIKBLI Ta3bIHBIH MOJIBIIK
MOJIb

Maccachel. (2) ¢opmynansl (1) TeHjeyre Ko apKbLIbl KYOBIPAaFbl
ra3 »KbUIJIaMIbIFbIH aHBIKTAUTBHIH ©PHEK aJIbIHAbI:

9= ;”fsz | (3)

11




Conrbel (opmynara KIpeTiH (U3MKAIBIK IIaManap/iblH CaH
MOHJICP1H KOMBIII ecenTeyliep 13ACH/AIHI Oepel:

B 2-8.31-280
0.044-4-10°-5-10" - 480

~1,1m/c.

1.4. Kocna raz /60 2 ortrekTeH x)oHe &80 2 a30TTaH Typajbl
JI€T €CENTEN, OHbIH MOJIBIIK MAaCCAChIH aHBIKTaHIap?

bepinzeni:
m, =160z = 0,16«e,

uo= 32107 ——
MOJIb
m, = 802 = 0,08xe,
1, =28107° —
MOJlb
Tik: u—=7

IMMemimi: Mpean rasgapra, XUMHUSIIBIK OIPTEKTI, CHPETLITCH
razgap FaHa emec, OIpHEIe opTYpJ/Il ra3gapJad KypajlfaH Koclajgap
na okKaragbl. MyHmaM apajJacKaH  ra3 KOCIaJapblHbIH KYHIH
Knanelipon-Menieneen TEHJICyl apKbUIbl aHBIKTAy  YIIIiH,
(PU3UKAJIBIK TYPFbIJla MarbIHACKI ’KOK, CaJIbICTBIPMAJIbI MOJICKYJIAJIbIK
Macca YFbIMbI TaljIaHbuIabl. KOCHaHbIH, OCBHI CaJIbICTHIPMAIbI
MOJIEKYJIAJIBIK Maccara TEH TI'paMMEH aJIblHFaH MeJIIIepl, OHbIH
MOJIBAIK Maccackl u  gaen atamagbl. CoHAa, Kocma ras3gap YIIiH
Kianeitpon - MeneneeB TeHIey1 ObLIai Ka3blUIabl:

RT
PV =""RT wemece P = meL : (1)

H puV
bepiaren ecenri mpIFapy YIiH, KOCIa OpHaJIacKaH KOJEM/IETI
opOip Ta3 KOMIIOHEHTI VIIIH, JKEKe-KeKe KYH TEeHJEyl »Ka3bLIajbl.
b13a1H karjaiia, Kocra €Kl ra3jaH KypaliFaH, ojau 0oJica, OepuireH
OTTEK II€H a30TThIH Iapuuan Keicbimaapbl (1) TeHuey apKbuibl
TaObLIaIbI;

12



pr=""Rr, P = mRT 2)
Hy mV

py="agr, p,="MEL (3)
Hy Vv

Z[EI,.]'.[I:TOH 3dHbI OOMBIHIIIA KOCIIa TI4a3blH KbICbIMBbI P OHBbI
I{¥p8.}uiTI:IH OTTCK IICH a30TTbIH IIaplHaJib KbICBIMIAdPbIHbIH (P ]
AKIOHC sz KOCBIHABICbIHA TCH.

P =P + P, 4)

(1), (2), (3) Tenneynep/iH COHFbUIAPLIH (4) TEHJAEYre KO
apKbLIbl MbIHA/JIal ©PHEK aJIbIHAbI:

_I_
H M

(3)

mRT [ m,
— ”

m, |RT
uv |
(5) TeHnmeysneH Kocma ras/iblH JKalmnbl Maccacel — m = m, + m,

CKEHJIIT1  €CKEpUIIIl, OHBIH CAJBICTHIPMAlbl MOJIBJIIK  MacCCChI
AHBIKTAJIAJIbI;

m, + m, m, m,

=—+—, (6)
H H My
HEMECC
m, + m
ﬂ — Ju]/ul( 1 2) . (7)
Hmy + f,m,

(7) dQopmymara KipeTiH IIaMajapjblH CaH MOHJAECPIH KOMBII
€cenTeyJiep Kyprizy KOCHaHBIH MOJIb/IIK MaccachIH Oepe/l:

_0.032:0.028(0.16+0.08) -
0.032-0.08 +0.028-0.16 MOTb

U
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1.5. Temneparypacel 7 3koHe KbICbIMBI P ra3 KyiibliraH,
CBIMBIMIBLIBIFBI V' Ga/IOHABI OJIIereH/Ie, OHbIH calMarbl [
mamara TeH Oonran. CoaaH KeiiH, TypakTbl TeMmIepaTypaja,

OaJJIOHJIaFbl TA3/[bl COPY apPKbUIbI, OHBIH KbICBIMBIH [ - re jieiin
TOMCHJICTKEH. byJT ke3/eri oHbIH canMarsl [, -re TeHenreH. ['a3biH

KanbINThl sxaraainarel (1, = 273K, P, = 10° [la) TBIFBI3ABIFBIH

aHbIKTaHAap?

bepinzeni:
V:rT:P:-F:- R? F;:%:Rj*

Tk p, -?

[Hemimi: ['a3 ky#iHIH Heri3ri TeHACylHeH [, KbICBIM MCH

]:} TCMIICPATYpPadadrbl I'd3/1blH TbIFBI3JIbITbI ObLIak dHBIKTAJIdbI.

m P, - u
PV=—RT3 = 0 l
0 # 0 pﬂ RI;} ()

boc OamtoHHBIH canMmarbl  F - re TeH 00JChIH. byl ke3ze ra3abin
Oipinmm ky#meri wMaccacel ([ — Fy)/g, am OHBIH eKiHIIi
Karmaigarel — Maccachl (F,—-F)/g dopmynamapeIMeH

aHpIKTananapl. bynm kyinep ymma Knaneipon-MenaeneeB TeHaeyl
MbIHA TYP/I€ >Ka3blIa/Ibl:

F-F F - F
PV = o RT, PV = 1" ToRT, 2)
1g g
OCBIJ1aH
F-F F—F T
(P-P)Y == "T1RT, an 2= | (3)
HE R P—-F gV

(3) TenmeyaiH coHFbICBIH (1) TeHaeyre KOWBII TYpPJISHAIPY
apKBLIbI Ta3bIH KAJBINTHI KaFJaiarbl THIFbI3IBIFbIH aHBIKTAUTHIH
OpHEK ObLIal CHIIATTAJIabI:

14



_F - K LI
P-h gVl

1.6. Coinanmen nacranran, temueparypacst 20 'C Genmeseri

Po (4)

3 .
ayanblH 1 cwm KOeJEeMIH/Ie KaHIlla CbIHANl MOJEKyaachl 0Oap?

Ayanarbl ChIHAIl OYBIHBIH mapuuanb KeIckiMbl 0,645 [la mamara
TEHJIEN CaHaHIap.

bepinzeni.

T = 293K,
V=1ecw’=10"°n",
P. = 0,64511a.
T/x: n—7?

Mlemimi: EcenTiH Ma3MyHbIH/Ia O€pUIreH apTTaH OenMeseri
ayaHbIH TeMIIEpaTypachl MEH KbIChIMbI, OHbIH, KAJIBINIThI KaFqaiaFbl
MOHJIEPIHE JKaKbIH €KeHAIr kepiHeml. Omaid Oojica, ayaHBl JKYBIK
Typae, JlalbTOH 3aHBIH KOJHaHyFa OOJAaThIH, Mjeall ra3 KOCIIAachl
1en caHayfa 0oJiafbl.

Enngi Oepinren V' kenmemperi ChIHAIl OYBIHBIH, >KaJIIbl
Maccacel /2, al MOJIBIIK maccacbl 4 . OchuiapJiad ChIHAIl OYbI

KypaJaTblH  MOJICKYJlajgap CaHbl N MbIHA (POpMYyJIaMEH
aHBIKTAJIabI:
m
N =—N,. (1)
7
m

— - KaThIHAChl CHIHAMITHIH OybI YIIH Ka3blJIFaH ra3 KyHI1HIH HET13T1
U
TEH/IEY1 apKbLIbI TaObLIAIbI:

m m  B.V
P.-V =—RT wnemece — = ———.

M #“  R-T
(1) xome (2) TeHueysepal OlpikTipin  memy  Oexameneri
ChblHaNm OybIH KYpaWTbhlH MOJIEKyJaJdapAblH  JKaJIbl  CaHBIH
aHBIKTaUTHIH (popMyIaHbl Oepeni:

(2)

15




m P.VN, RV
A - .
Y7 RT kT
(3) Ocsban, OIpJIiK  KeJIeMJIeT1 ChIHAIl MOJIEKYJIalapbIHbIH ~CaHbI,
OHBIH KOHIEHTpAIUACK], (3) ©pHEeKTI O6JIMEHIH KeJIeMiHE 00Ty
apKbUIbI aHBIKTANAabl. ArHu:

N P
n=so= (4)

4 kT
(4) hpopmynanarbl (PU3MKAIBIK IIaMasiap/iblH CaH MOHJIEPIH KOMBII
ecenTeyjiep apkKbUibl OeJMeHIH  OIpJiK KOJIEMJICT1T ChIHAM

MOJICKYJIAJIAPbIHBIH, CaHBbI TaﬁbI.Ha,[[LI:
n=178-10"%cw’ = 1,78 10" »".
4. JKaTThIFyFa apHaJIFaH ecenrep.
1

1.1. Iunuuapaeri MOPIIEHBII COJ JKaKKa gl KAIIBIKTHIKKA

KBUDKBITKAH K€37€, OHBIH 1IITHAEr KbICBIM KaHIIa e€ce e3repemnl?

1
Onra Kapam 5! Y3bIHJIBIKKA JKbUDKBITKAH >Xarmauaa ime? (1.3 -

CYpET).

1.3- cyper.

— ,

Kayaowbl: 1,25 ece apraapr; 1,33 ece kemui.
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1.2. T'a3mel xaliar ChIFy apKbUIbl OHBIH KOJIEeMiH 6 JUTPJCH

4 nuTpre JeHiH KEMITKEH Ke3/1¢ OHBIH KbICBIMBI 2 - 10° I1a mamara
apTKaH. ['a3/1bIH OacTankbl KbICHIMbI KaHIlIa OOJIFaHbIH aHBIKTaH1ap?

Kayaoer: P = 4-10° [1a.

1.3. Iwmaapaeri kememi 240 cm’, an xoiceimbl 10° Tla aya,

2
TE['GB,HBIHBIH, ay1aHbl 12 cm AKBUIKBIMAJIbl IMMOPIICHBMCH  TCIIC-

renuikre Typ. [ (1.3 -cyper). [Topmensi conra kapait 4 cM, ain OHra
Kapai 2 CM XKBUDKBITKAH KE3JIeTl OHBI KO3FaJITIIal yCcTam TypaThIH
KyHmTep Here TeH?

Kayaow: F; =30H; F, =11H.

1.4. Ken TyOiHEH Ccy O€TiHE KaJKBIN HIBIKKAH Ta3 KOMIPIIITIHIH
koneml 2 ece apTkaH. KesiiH TepeHairi Here TeH?

Kayaoor: /[ =10m.

1.5. Keemi 500cwm’  smexrp mambr kbickivel 0,8 -10° Ia

azorneH ToaTeipbulFadH. Illamasl eTe a3 TepeHAIKTe Cyra OaTbIpbII
TeceTIH ©OoJica, OFaH CyJIbIH KaHIIIa KOeJIeMl €HETIHIH aHBbIKTaH/aap.

Atmocdepansik KpicbiM P, =1,05 - 10° I1a .

Kayabor: V. = 120 cm’.

: o1
1.6. ¥3piaaprel 60 cM €Ki JKarbl J1a alllbIK IIBIHBI TYTIKTIH — /

Oouiiri ceiHanka OatblpbulFadH. Erep, TYTIKTI, YCTIHI KaFbIH yKayblll,
ChIHAIITAH IIbIFApaThiH 00JICa, OHBIH 1IIIHJAE KaJfaH ChIHAIl
OaraHacbIHBIH OMIKTII KaHmiara TeH Ooiap emi? AtMocdepanbik
KbICBIMABI 760 MM c¢. 6. TEH Jen caHaHaap.

Kayaobl: 1 = 12, 3cm.

1.7. Kememi 4 ece aprysl YIIIH, TYPAaKThl KbICHIM/IaFbI
(P = const), temmneparypacst 7 'C ayaHbl KaHgau
TeMIIepaTypara JeIH KbI3AbIPY KEPEK?

Kayaoer: 7 = 1120 K.
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11. I'a3papabiH MOJIEKYJIAJIBI-KHHETHKAJBIK
TEOPUSCHI

1. Heri3ri ¢popmyaajap

["azmapapiH MOJIEKYJIAIbI-KMHETUKABIK TEOPUSCHIHBIH, HET13r1
TEeH/CYI:

P=§%W. 2.1

MyHna ny — MoOJIEKyJalapJblH  KOHUECHTPAUACHL - OIpJIiK

" 2
_ —  m9
KOJIEMJIET] MOJIEKYIaJapAblH CaHbl, W =

- MOJICKYJIaJapAblH

uIrepuieMeltl KO3raJlbIChIHbIH OpTa KUHETUKAJIbIK YHEPIUSCHI.

['a3  KbICBIMBIHBIH ~ TEMIIepaTypara JKOHE  MOJIEKYJiajiap
KOHIICHTpALMsAChIHA  OAJIaHBICTBUIBIFBI ~ MBIHA  (hOpMyJiIaMeH
OpHEKTENE/I:

P = nkT . (2.2)

MonekynanapaplHy, ~ OopTra  KBaJapaT  KbUIAAMIbIFbl  MbIHA
dbopMyJIaMEH aHBIKTaJIa/Ibl:

EEJQQ:/QQ, (2.3)
m u

R 83l
o 23
N, 6,02-10
boneiiMan TypakTeichkl, aa N, - ABorajpo caHbl, 01p MOJb 3aTThI
KYpPauTBIH MOJIEKYJIalap caHbl, R - oMOe0an ra3 TypaKThICHI.
Mounekyanapabig 1IrepuieMenl KOHE aliHaJIMaJIbl

KO3FaJIbICTAPbIHBIH, OpTa KHUHETHKAJIBIK SHEPrUsiCbl MbIHA ©PHEK
apKbUIbI CUIIATTaIa/bl:

zmwK:L%4U”%?--

byn xepue k=
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W =—«T . (2.4)

Keskenren ra3 MaccachIHBIH 1IIKI DHEPrUSACHIH aHBIKTAWTBIH
dopmyia ObLIaM Ka3bLIAIbI:

u="""Rpr (2.5)
2 u

MyHpaa i - MoieKyajiap/iblH epKIH/IIK JopeKesep CaHbl.
2. 9jaicTeMelliK HYCKayJap MeH eCKepTy.Jiep

2.1. by TaxkpIpbIliKa apHaJfaH €CENTep MbIHAAAaWM TOITapra
OemiHEedl:
@) ra3gap/blH KHHETHKAJIBIK TEOPUSCHIHBIH HETI3r1 TEHICYIH

nan1aJlaHyFa KOHE MOJIEKyJanapAblH KOHIICHTPALMACHIH aHbIKTayFa
apHaJiraH ecenrtep. by Ke3ne, 1K1 €pKIHAIK JOPEKEIep CaHbIH
CCKepeTIH, OCpUIreH MOJEKYJIAJIbIK CUIlaTTaMallap apKbUIbl Ia3JibiH
TEMIIEPATYPAChl MEH KbICHIMbI AHBIKTAJIA/IbI ;

b) MoneKyJanapblHBIH OpTa KBaJApaT KbUIIAMIBIFBIH KOHE

COHBIH HEri31HJIe, Ta3[blH KbICHIMBIH, TBIFBI3/IBIFBIH aHBIKTAYFa
apHaJIFaH ecenTep;
C)Ta3JbIH TOJBIK IMIKI ~ KWHETHKAJIBIK HSHEPTUSCHIH, OHBIH

MOJICKYJIaJ1apbIHBIH UIrepuieMetl KOHE aliHaJIMaJIbl
KO3FJIBICTAPBIHBIH YHEPTUSCHIH aHBIKTayFa apHaJIFaH ecernrep. by
ecernTep/il IbIFapy OapwIChIHJAa HWjieajl  rasjapra apHajFaH
MOJICKYJIAJIbI-KUHETUKAJIBIK TCOPHUSHBIH HErI3rl TEHIAEYl, CPKIHJIK
OopekeIepiHe CoNKeC YHEPTUAHBIH TEIE-TeH Tapally 3aHbl JKOoHE T.0.
nanaJaHbLIa b,

2.2. KuHeTuKanblK TeOopHus, rasgapibl OcHOEpEeKeT KO3FalbIC-
Tarbl OTC KOIl OeJIIIECKTePAIH-MOJICKYJIaNap/iblH, *UbIHbI PETIHIC
KapacTbIpajibl, COHJBIKTAH, OJI CTAaTUCTUKAJIBIK TeOpUs OOJIbIM
caHasabl.
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2.3. ['a3/1bIH, KWHHETUKAJIBIK TCOPUACHIHBIH HET13T1 TEHIEY1 ujieal
ragap YWIH ¥FaHa JOypbic, ce0edl, OHbI  KOPBITHII IIbIFAPY
OapbIchiHa  MOJIEKYJIAJIapJblH ©3apa acepJieCy KYIITEPl €CelKe
aJIbIHOAFaH.

2.3. JleHeHiH HeMece OOJIIICKTIH epKIHJIIK JOPEIKeIep CaHbl Jer,
OJIapAbIH KCHICTIKTErl OpHBIH aHBIKTayFa MYMKIHIIK OepeTiH
TOY€JIC13 KOOpAMHATaJap CaHbIH auTaapl. bip aromabsl ras
MOJIEKyJaJaphl VIIIIH [ = 3, €Ki aToMJbI ra3jap ymiiH 1§ = 35,

aJl YIII JKOHE KOIl aTOM/IbI ra3jap yunn i = 6.

2.2. Oprta KBagpaT KbUIJaMJbIK, KaUCBIOIp KBaaApaT KbLIAaM-
ABIKKAa TPOMOPIMOHANT (U3MKANBIK IIaMajapibl, MbICAJIbI, ras
KbICBIMBIH, MOJIEKYJIaJapAblH UITE€PUIMENl KO3FalbIChIHBIH OpTa
KUHETHKAJIBIK SHEPTUSICHIH €CeITeyep Ke3iHe MahjanaHbliajibl.

3. Ecen mibIrapy yJrijiepi.

. -4 . 20
2.1. Kenemi 107" 4> bimbicra orrextiy 4-10°° mosuexynacel

Oap. Erep orrexk MosekyliajnapblHbIH OpTa KBaJpaT KbUIAAM/IbIFbI

M . .
500 — o6ouica, onap bIABIC KaOBIPFachIHA KaHIIA KBICKIM TycCipei?

C

bepinzeni:
V =10m, N = 4'102{}.,-140,*'1'6!{}/;?&,

& = 500 m/c
T/'x: P-=7

Hlemrimi: HWMaean raspmapablH — MOJIEKYJIAJbI-KMHETHKAJIBIK
TEOPMACHIHBIH HET13T1 TeHaeylH  (2.1) malpanaHambl3:

2 — 1 2
P=—nW =—m,% -n. 1
3 3 0~ xe ()
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Mynpaarsl 7, - Olp MOJEKYJIaHBIH MacCachl.

3aTThIH MOJBIIK Maccackl ME€H ABOraJpO CaHBIHBIH, HETI131HE
OTTEKTIH O1p MOJIEKYJIAaCbIHBIH Maccachl ObIJIal aHBIKTAJIa/bI:

1
m, = —. (2)
N,
KZ . .
MyH1a u = 0,032 —  OTTEKTiH MOJb/JIK Maccachl. Al
MOJIb

BIIBICTAFbl MOJICKYJIAJAp/bIH KaIllbl CaHbl MbIHA OPHEK apKbLIb
TaOBLIAJIbL;

N=nV, (3)

- OIpIiK KeJeMerl MoJIeKyJjajlap CaHFI,

Oy XKepae n = ﬁ
v

SATHHU, KOHIICHTPALUACHI.

Ocpl TabbutFan m, xoHe n MIHIAepiH (1) dQopmynara Koro

APKbUIbI I'a3 KbICHIMBIH AHBIKTAUTHIH OPHEK aJIbIHA/IbI:

P =

a2
us.~ N
o 4
. (4)

|
3 N,
Conrel QopMylara KIipeTiH (DHU3HKaAIBIK I[IaManapiblH CaH

MOHIEPIH KOWBII, €CENTeyJIep OTTEKTIH BbIAbIC KaOBIpFachIHA
TYCIPETIH KbICBIMBIH OCpe/l:

~1.0,032-25-10* 4-10”

P
3 6,02-10% 10

=1,77-10" Ia.

2.2. Imki muamerpi d = 3cm = 0,03 m, dopmace chepa

TOpi3Jec MIBIHBI BIABICTAa KbICBIMBI 0,1 mm ¢.6., Temmeparypachl

0 . . .
187 "C' azor Oap »xoHe OHBIH IimKi OeriHae aacopOuMsUIaHFaH
a30TTHIH MOHOMOJIEKYJIABIK KabaThl Oap. AncopOruiianFral a30TThIH
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111. Hoean za30vin cmamucmukacet.

1. Heri3ri ¢popmyranap.

MonekynanapablH, >KbUIAAMIBIKTApbl OOWBIHINA Tapaay 3aHbl
(MakcBe1 3aHbl):  CaJIbICTBIPMAJIbl KbUIJAMIBIKTApbl U MEH

1 + Au apalbIFbIHIA JKATAaThIH ra3 MojekynamapasiH cansl AN
MbIHA (POPMYJIAMEH aHBIKTAJIa/bI;

AN = N- f(u)Au, (3.1)

mMyHaa N - ra3ael KypalThiH MOJICKYJIAJapbIHBIH JKAJIbl CaHBI, all
OJIapJIbIH,  KbUIAAMABIKTApbl OoOibIHIIA MakcBel TaralblHJaraH
Tapajly (yHKIUACHI MbIHA (POPMYJIAMEH CUNIATTANA/IbI:

4 _”2
flu) = —-u’e (3.2)
\NTT
9
byn xepne U = —— - MOJIEKyJaJapAblH CaJbICTBIPMAaJIbI
‘95.-!}{
AKbLUTIaMIbITbI, - MOJICKYJIaJIapdbIH, 66p1HFGH KbLIaMObIT I,
2kT  [2RT
- a3 MOJICKYJIaJIap/dblH bIKTHUMAaJI
AKbUTIaMIBIT'BI. EcenTeynep,[[e, MOJICKYJIaJIapAbIH opTa
ElquJME‘:THKaJIBII{, AKHC OpTa KBaJpar ABLIAAMABIKTAPbI

aHBIKTAJIATBIH TOMEHJEr1 (QopMyJiaiap 1a Kl Iak1alaHbLIa/Ib:;

g = SRT, g = SRT (3.3)

7Tu K
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Tapany ¢ynkuusiceiH  (3.1) epHEKKe KO apKbUIbl OepuireH
KBULIAMIBIKTAp apalIbIFbIH/A KO3FaJdaThbIH TI'a3 MOJIEKYJalapblHbIH
CaHbIH aHBIKTANTHIH (HOPMYJIa AJIBIHAJIBI:

3/2 —5
AN = N -4z —— 9 * exp _mJ
2 kT 2kT

A9, (3.4)

OWI OpHEKTI MOEKyJalapAblH CaJIbICTBIPMAJIBI KbUIAAMIBIKTAPbI
apKbUIbl MbIHA TYpre KEITIpin kKa3yra Oonaabl:

4

Iz

Kep OerineH koFapblLlaraH cailbiH OMIKTIKKE OalIaHBICTBHI Ta3
KbICBIMBIHBIH ~ KEMY  3aHJbUIBIFBIH  CHMNATTAWTBIH  (opmyia
Jlarmmacteiy OapoMeTpiiik hopMyJIackl SN aTaialbl:

h h
P =P, exp(— mkof: ]= P, exp[— %) (3.6)

AN = N- ue™ Au. (3.5)

Mynpga P - xkep Oerinen /A OMWIKTIKTErl rasiblH KbICHIM, ail F,
OHBIH TEHI3 AeHreii OowWbiHmIa ecentenred, /7 = (0  OHIKTIKTErl
7 . .
KbICBIMBI, g = 9,8 M/ ¢” - epkiH TyCy yaeyi.
XKepaian TapTeUIBIC OPICIHAE MOJCKYJIATapAblH MOTCHIIHAIBIK

JHEPIUsUIapblHA COMKEC Tapalybl, siFHU, bonblMaH 3aHBI MbIHA
GopMyJiaMEH ©PHEKTENE/IL:

mygh H gh
n=n, p[ T ] 1, p[ e ] (3.7)

Byn xepae  n  — rasaeiH XKepaiy GerineH /1, am m, — OHBIH

h =0 OwuikTikTep/ieri KOHIIEHTpAIUsIapHhI.
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2. 9aicTeMelIiK HYCKAYyJIap MEeH eCKepTyJiep

3.1. byJs1 TakpIpbIlKa apHaIFaH €CENTEPAl MAPTThl TYPAS MbIHA-
nai TonTapra 6emyre 6oapl:

d) MOJICKYyJIaJlapblH OpTa KBAApaT, bIKTUMAI JKOHE apudme-

TUKAJIBIK KbLIAaMIBIKTAPbIH aHBIKTayFa apHaJIFaH €CEITep.
b) monexynanapabiH KBLIAAM/IBIKTAPbI OOMBIHILIA

MakcBeiuime Tapajly 3aHbIH IaWJajaHblll  IIblFapyfra apHaJraH
ecenTep.

¢ ) OmikTiKKke OalnaHbICTBI aTMOC(hepanblK KbICBIMHBIH KEMY

3aHIBIIIBIFBIH CUTIATTAayFa apHaJFaH €CEnTep.
d) JKepmiH TapTBUIBIC e©piciHaeri MoJeKyJianap KO3FajbIChl-

HbIH CHMAaTTaMaJlapblH BOJIbIIMAHHBIH Tapajly 3aHbIHBIH HET131H/Ie
aHBIKTayFa apHaJIFaH eCernTep.

3.2. Opra apudmMeTHKaIbIK KbUIAAMIBIK, Ta3/lblH KacHETTEpIH
CHUIMMATTAMTBIH  (U3MKAIBIK  IHaMajJapjblH  OpTa  IIaMacChIH
AHBIKTAWTBHIH JKBUIJAMIBIKTBIH OIpIHII JOPEKEC! KIPETIH, MBICAJIBI,
MOJICKYJIaJapAblH OpTallla UMIYJIbCbIH AHBIKTAWTBIH (popMyaliapaa
KOJIJIaHbLIaIbl. blkTuman KbLTAAMIBIKThI MOJIEKYJ1ajiap
KbUIJIAM/IBIKTAPBIHBIH, TAPAJIbIIl OPHAJIACY 3aHJIapbIH MakajaHaThIH
ecernTep/ie KoJyiaHaabl. byl KbUIJIaMJIBIKKAa TapaJibIll OpHajIacy
(YHKIMACBHIHBIH €H JKOFapbl MoHI1, sfHH, (3.2) dopmysia colikec
KeJIe/l.

3.3. XKepaig TapTHUIBIC OPICIHAET1I aya MOJIEKYIajJapIbIH
bonpiiMaHma Tapaniy 3aHbl HET131HJE€ MOTEHIHAJIAbl KYII OpICIHIH
CUTIaTTaMallapblH aHBbIKTayFa 00JIa/Ibl.

3.4. MakcBesul 3aHbl, TEK KaHa ujieaj Trazjap YLIIH AYPLIC,
ce0eOl, OHBI  KOPBITBIIT IIBIFApyja  MOJIEKYJajJapJblH  apa
KallILIKTBIKTApblHA COMKEC ©3apa ocepJiecy KYIITEpl €CernKe
albIHOAFaH KOHE OJ1ap CepIIM/II HIapjap CUSKTbI COKTBIFbICAbI eI
Kapacteipbuirad. CoHpabslKTaH, (3.4), (3,5) XKOHE COFaH KAThICTHI
(hopMmyJianap OHIIA KAaTThl CHIFBLJIMaFaH, CHPEK rasaap MeH Oyiap
YLIIH KOJIIaHbLIAIBbI.

3.5. MakcBeJuiiie Tapajity 3aHbl MOJICKYJIadapbIHbIH, KbIJIJaM-
JIBIKTaphI Killll HHTepBaIMeH AU cHUIaTTalaThIH ras3jaap ylliH, SFHH,
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AU<<UL  TeHCI3AIr OpBIHJAIFaHa FaHa JAYPHIC HOTIDKE Oepesl.
MonekynanapablH KbUIAaMIBIKTAPBIHBIH YJIKEH apasIbIKTapbl YIIIH
(3.4) dopmyna auddepeHUHANIBIK TYPre KEeITIPUI Ka3blIajbl,
COJlaH KEHIH OHBIH OH XKarblHAH U, - JICH U,- I'¢ JIEH1H UHTErpal

dJIbIHAbI. OCBII[B.H AbLTHAMJIBIKTAPbBI Au = U, — U, apajbl¥blHa
AKaTaTbIH MOJICKYJIaJ1ap AbIH AKAJIITBI CaHBbI AdHBIKTAJIa/IbI.

AZ .
Au = —— - caJIBICTBIPMAJIbI JKBLIJIAMBIKTHIH ©3repici.

bIK

3. Ecen mbIrapy yJrijiepi

2
3.1. KpICbIMBI 500 mm c.6., THIFBI3IABIFEI 0,4— ra3
]l

MOJIEKYy1aJapbIHbIH opTa apu(METUKAIBIK JKOHE BIKTUMAI
KBIJIJIAMJIBIKTAPbIH TaObIHAAD?

bepineeni:

P =500-133,3 /a.

é Ke
p=04"=04-"

1 M

Tk: $-7,8, =7

I enmimi: opra apu(PMETUKAJIBIK AKOHE BIKTUMAJI
KbUIJAMIBIKTap MbIHA OPHEKTEP apKbUIbl aHBIKTANA/IbI:
— 2RT
g = |7 (1)
U

byn xpuimaMapIKTapasl Ta0y YINiH Ta3blH TEMIepaTypachl Oenrimi
Oosysl THiC. OJI YIIIIH Ta3 KYH1H1H HET13T1 TEHEY1 Ial alaHbLIa bl
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py="gr. 7-#L 2)
H p-R

m
MyH1aFbI 0 = — - Ta3dplH TBIFBI3ABIFbI. (1)

(opmynamapra TeMIepaTypaHblH OpHETiH (2) KOHE OfaH KIPETIH
(u3uKanbIK [aMajiapAblH CaH  MOHJEPIH KOWBII €cerTeyep
KYPri3y I13/IereH KbULAaMJIbIKTapabl Oepei:

g 8_P _ 8-500-133,3 _ 650£;
o 314-04 C

gm _ E: 2-500-133,3 _ 579£.
Yo, 0,4 C

3.2. Temmeparypacst 127 "C -marbl cyTek MOJIeKyJanapbl-

HbIH KaHIlla O6eJIriHIH OopTa apu(METHKAJIBIK KbUIJAMIBIKTAPHI

M M )
2184 — xone 2190 — apanevikrapeigga karaabl.  CyTeKTIH

C C
K2

: -3
MOJIBIIIK Maccackl = 2-10
MOJIb

bepinzeni:
T =127°C = 400K.
— M

g = 21842 8 = 21902
C C

T/x: AN/N =7

Mlemimi: XpuigaMaslK UHTEpBAJIBI a3 11amMa OOJFaHIbIKTaH
MakcBesuiiH Tapainy 3aHbid (3.4) mnaijgananyra 00J1ajibl:

4

Jz

AN = N- u’e™ Au (1)
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1V. I'azoapoazel maceimanoay Kyooliasicmapol.

1. Herisri ¢popmy.iajiapsol.

bip eimem yakbIT 1IIIHAET1 P MOJIEKYJIaHbIH, Oacka
MOJICKYJIAJIAPMEH OPTa COKTBIFBICY CAHBbI:

z=\27r06*n9, 4.1)

O - MOJeKylaHblH 3((PEeKTUBTI AUAMETPl, # - MOJICKYyJajJap/blH

— 8RT
KOHIICHTPALUSICHI, G = _|—- MOJIEKYJIaJ1apAbIH opra
TH

apu(PMETHUKAJIBIK  JKbULIAMABIFBI. blpmk  keilemperi  OapJbIK
MOJIEKYJ1aJap/bliH Olp ©JIIeM YaKbITTaFbl KaJIbl COKTBIFbICY CAHBI:

|
Z = —:Zn. 4.2
5 (4.2)

MoJiekynanblH OpTa €pKIH KOJ Y3bIHJIbIFbI MblHA (OpMyJaMeH
OPHEKTEIIC/I]:

|
2 ro’n

A = (4.3)

STRIVSY

Juddyzus ecedbinen X oci OarbiThiMeH AS aypaH apkbUibl At
yaKbIT 1IIIHAE aybICAThIH 3aTThIH Maccachkl ObUIail TaObu1a/bl (DUK
3aHbI):

AM = — D2P AsA: (4.4)
Ax
1 —— . Ap
MyHaa D = 513 - nuddysus kodddurmenti, - TBIFBI3/IBIK
IpaJUCHTI.
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I'a3 apkbuibl  Af  yaKbIT ME3CTIHAE aybICAThIH UMITYJIbC, OHBIH
€K1 dPTYPJI1 KBUIIAMIBIKIICH KO3FAIBII KEJIC )KaTKaH KaOaTTapbhIHBIH
apachIHIAFbl 1K1 YHKemic KymnH (/) aHBIKTayFa MYMKIHOIK
Oepent:

AG
F = —n—-AS. (4.5)
7 Ax
] ——
n = 5/1 O£ - 1Kl yikemic  KOd()PUUIMEHT!  (JAMHAMHKAJIBIK
AS
TYTKBIPJIBIK), . — AS aynanra TnepreHAUKYJISp OaFbITTaFbl

ra3 arbIHBIHBIH JKbUIJAMBIK TPaJMEHTI.

dypbe 3aHbI OOMBIHIIA AS aynaH apKbUlbl At yakbIT 1IIIHIE
aybICaThbIH >KbUIy MOJIIIEPIH MbIHAa ©OPHEK apKblUIbl aHbIKTayfa
OoJ1aIbl:

AT
AQ =— y—AS Ar. 4.6
0 X (4.6)
¥ = l/T 9 L €, -Ta3gapAblH KbULY OTKI3IIIITIK KOY(DPHUIHUCHTI. O

- Ta3AblH ThIFbI3AbIFbI, C;, - OHbIH MEHIIIKTI KbLTY CbIﬁBIM,[[bIJIbIFbI,

AT
aJl —— - TeMIIepaTypaJibIK IPaJUCHT.

Ax

2. 9icTeMelIiK HYCKayJlap MeH ecernreyJiep.

4.1. byn TakpIpbIliKa apHaJIFaH €CENTEepAl IIAPTThl TYPAEC
MbIHAJaMu TonTapra Oesyre Oomaabl:

a) MOJIEKYJIaJIapAblH ©3apa COKTHIFBICY CAHBIH YKOHE €PKIH KO
V3BIHABIFBIH,  SFHHA,  MOJEKYJajapIbIH ra30KMHETHUKAJIBIK
mapaMeTpliepiH aHBIKTAyFa apHaJIFaH €CEIITep.

b) AM,AF, AQ mamanapblH HEMECE HaKThl TachIMaJay

MPOLECTEPIHIH O€Nricl3 cUmarraMajapblH aHbIKTayfa apHalFaH
ecerrep.
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¢) muddy3us D, Kpuly OTKI3TIIITIK J , TYTKBIPJABIK 17 KO3(-

(GULIMEHTEpIH JKOHE OJapAblH  apacblHAarbl  OalaHBICTApbI
aHBIKTay¥a apHaJFaH ecenTep.

d) KHBICTBIPBUIFaH €CENTEP.

4.2. Muddysusa, 1kl yhkenic  (AMHAMUKAIBIK TYTKBIPJIBIK)
JKOHE  JKBULY  OTKI3TIIITIK  KOA(PQUIUMEHTEPIHIH  apachbIHarbl
OalinaHbICTap MbIHA OPHEKTEP apKbLIbl AHBIKTAJIA b

X
n=p-D, y=Dpc, =nc,, ; = ¢y.

4.3. JKorapelgarel TacbIMajljiay KYOBUIBICTApbIH CHUIIATTAWTBIH
GopMystanapabiH OapibIFbIHAA OpTa apU(METHUKAIBIK KbUIIAM/IbIK

9 maiiganaHbUIaIbL.

4.4. MonekylajlapblHbIH OJIIEMACPl  9PTYPJil, €K1 Ta3/blH
(MbICaJIbl, OTTEK IE€H a30TThbIH) apacbiHaa AUPpPy3us KyObUIbICHI
OpbIH  aJFaHJarbl  JKYPri3UIT€H  €CENTeyJiepe  OJIapAbIH
MOJIEKYJIAJIApbIHBIH, TOMEHJIET1 ©OpPHEKIEH aHBbIKTaJlaThlH, OpTa
3 PexTUBTI AUaMeTpl MaKkgalaHbLIa bl

o, + 0,

2
4.5. AM,AF, AQ MouaepiH aHbLIKTaUTBIH (opMyJiaiapabiH

O =

aJIbIHIaFbl MUHYC (-) TaHOAJIap Macca - ThIFBI3IBIKTHIH, HMITYJIBC —
XBUIJAMIBIKTBIH KOHE JKBUIY MOJIIEPl - TeMIIEpaTypaHblH KeMy
OarbITBIMEH TaChbIMaJlJIaHATBIH/IBIFBIH KOPCETE/I.

3. Ecen mbIrapy yJarijepi

4.1. Kesiemi 0,25 7 bIIbICTaFbl OTTEK KAJBINTHI JKaFai1a Typ.

Ocsbl keniemzert | ¢ 1mHger: OTTeK MOJICKYJ1ajlapblHbIH, apachlH/aFbl
)KaJIbl COKTBIFBICY CaHbIH aHbIKTaHgap. OTTEK MOJEKYJIaChIHbIH

sddextusri quamerpi 3-107"° .
Bepinzeni: V =0,25-10"x", t =1c.
c=310"m T =273K. P = 10’ Ila.
Tik: Z — 7
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IHlemimi: ['a3 MOJIEKYIachlHbIH 1c. 1mmHgeri 0Oacka
MOJICKYJIAJIADMEH  COKTBIFBICY  CAHBI (4,1) (hopmy1ameH

w 3 .
anbIkTanagpl. Omait 6osca, 1 M~ Kejemueri MojeKyJajap CaHbIH N
nen Oenrijiecek, oHja OepuireH kememjeri 1 ¢ 1MIHAET! KajIibl

1

COKTBIFBICY CaHBl MbIHA (OpMyJaMeH aHBIKTalanpl: Z = — ZA.

2
bys1 opHEKTIH OH JKarbIHJaFbl OOJIIEKTIH OOMIMIHACIT 2 CaHBbI Jp
COKTBIFBICY €K1 MOJIEKYJIa apKbLIbl JKY3€Tr€ acaTbIHBIH KOPCETE/Il.
Ocwiman, (4,1) dbopMynanel nangagaHy apKbLIbl XKaJIbl COKTHIFBICY
CaHbIH aHBIKTANTHIH OPHEK MBIHA TYP/I€ *Ka3bLIabl:

— 2
79", ”RT-[JP] V. (1)
24 7, kT
MYHJ1a
9 ] — S8RT
A = g = — 19 = _—
z 2 ron T U
P S |
AKIHC, COHBIMCH B;aTap,, n=—- EI{eH):[lKTepl eCI{eplm‘eH.

(1) dopmynara  KipeTiH (H3UKAJIBIK  IIaMaldapiblH CaH
MOHJIEPIH KOMBINl €CenTeyJiep KYPTri3y apKbUIbl MOJIEKYyJalapIbIH
KaJIMbl COKTBIFBICY CAHbI AHBIKTAJIA/IbI:

. 10-10 105
3,14-8,31-273 [ 3+10""-10 —15-10" l

/ =2
0,032 1,38-107* - 273 C

4.2. JInddy3us KyOBUIBICBIHBIH HETI31HAE 5 MHHYT IIIIHAE

2
150 cm” ayman apKbUIBI aybICATBIH @30TTHIH MacCachlH Ta0y Kepek.
Aypnanra IepIeHINKYIIp OaFbITTaFbl Ta3dbIH THIFBI3ALIK I'PaJUCHTIH

Ke
135
M

0
, TemreparypaceiH 27 “C, an OHBIH MOJCKYJIaJIapbIHbIH

. -7
opTa epKiH Ko y3eHABIFeIH 107" M gen canangap.
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V. Tepmoounamuxkanvly 0Ipinui Oacmamacol.

1. Herisri ¢popmyauap.

1. TepmomunamukaHblH OlpiHIIl OacTamMacbl — HHEPrUAHBIH
CaKTally »KOHE aillHally 3aHbl - Kylere OepuUIreH >KbUly MeJepi
OHBIH 1IIK1 YHEPIrUsACHIH OCIPYTe KOHE ©31H KOpLIaraH  ChIPTKBI
KYILITEPTe Kapchl JKYMBIC JKacayFa >KyMcasa/ibl:

O =AU+ 4. (5.1)

Q - xyitere 6epinren xbuty memmepi, AU = C, dT — oHbIH i1Ki
YHEPTUSACHIHBIH o3repici, A = PAV —  xyilieHiH CBIPTKBI

KYIITEPre KapChl JKaCaWThIH >KYMBICHI.
2. Bip Molb KOHE KE3KeJreH Macca ujean Tra3fblH 11Kl
YHEPrUsIIAPHI:

j

U, =5 RT = C,T. (5.2)

uv=""prr-"cr. (5.3)
2 U

MyHaa I — ra3 MOJCKYyJIalapbIHbIH OPHBIH aHBIKTayFa MYMKIHIIK

OepeTIH KOOpAHWHATAJAP >XHBIHBI, OOJIIEKTIH E€PKIHIIK I9pexKeIep
CaHbI JICTI aTaJlafbl.

3. MonspnblK XXbUTy CBIMBIMABLIBIK ~ OIp MOJIb 3aTThl OIp
KEJIbBUHIC KbI3J[bIPYyFa KAKETTI1 KbUTY MOJIICPIMEH aHBIKTAJIA/IbI:

C:l@:ﬁ@ﬁ (5.4)
v dI'  m dT
byin xepne Vv = m MOJIBJIEP CaHBI.
H

4. 3aTThIH OIpJIIK MaccacklH Olp KEJIbBUHI€ KbI3JIBIPyFa KaXeTTi
KBUTY MOJIIIEpPl, OHbIH MEHIIIKTI JKbUIY CBHIMBIMIBUIBIFEI JICT
aTaajbl:
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1do C
mdl u

C =

(5.5)

5.  KOMIIOHEHTTEH  KypaJlaThblH KOCHa Ta3JblH MOJIb/IIK
)KOHE MEHIUIKT] JKbLITY CbIMBIMABUIBIKTAPbl MbIHAFAH TEH:

C - Cv,+Cywv, +---+C v,
K k)
Vi+V,+- 4V,

cm, +c.m, +---+Cc._m
C: 1 1 2 2 I ﬁ‘ (56)
m, +m, +---+m,

6. I'a3apIH TYpaKkThl KOJIEMJIET1 MOJBAIK KOHE MCHIIIKTI JKBLTY
CHIMBIMIBIIBIKTAPBI MBIHA (POpMYJIalapMEH ©pHEKTENE/I]:

d ' C R
ar ), 2 Hoo2u

7. T'a3apIH TYpPaKThl KbICBIMJIAFbl MOJIBJIK JKOHE MEHIIIKTI
KBy CBIMBIMJIBUIBIKTAPbl MbIHA OPHEKTEPMEH CUIIATTAJIA/bI:

=[Q]=I+2R;0P=CP=£+2R. (5.8)
ar ), 2 U 2 u

P

8. Ta3abiH TYPaKThbl  KbICHIM/IAFbl MOJIBJIK  XKbLTY
CBIMBIM/BIIBIFBI  OHBIH TYPAaKTBl  KOJIEMACTT  MOJB/IK JKBLIY
ChIMBIM/IBUIBIFBIHAH OMOe0an ra3 TypaKTbhIChIHA TE€H IlIamMara apThiK.
On ObLTaM epHEKTENeAl koHe Maiep GpopMystackl Jem aTaiaab:

C,-C, =R. (5.9)

9. I'a3abIH YIFas OTBIPBIN CHIPTKbI KYLITEPre Kapchl aTKapaTbIH
KYMBICHI:
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a) n300apablK MPOIECTe (P =const, dP = 0) MBIHA OPHCK

APKbIJIBI aHBIKTAaJ1abI:
A4 =P, -V), (5.10)

b) N30TEPMHUATIBIK IPOLECC KE3IHJE (T = const, dT :0),

ra3/iblH 111Kl 3HEPrUsACHl ©3TCPMEUIIKTEH, TOMEH/Iert (opMyJiaMmeH
CUTIATTAJIA/IbI:

7 P
A="RTin=2 = Z RTIn2. (5.11)
H eoou g

C) M30XOpaJIbIK MPOIIECTE (V = const, dV = 0) ra3bIH YIIFas

OTBIPBITT ATKAPATBIH JKYMbIChI HOJIT¢ TEH (A = 0). byn ke3ne rasra
OEpUIreH Kby MOJIIIEP] Tyresn/jie M OHBIH 1Kl SHEPTHUACHIH
ecipyre xkymcanaasl (O = dU).

10. IlyaccoH TenueyJepi:
-y

PV " =const; TV’ =const; TP’ , (5.12)

Cpr  Cp .

Oy xepue ¥ = o = —~ - Tra3}elH aguabaTanblK KepceTKimi
v Cy

eIl aTanajpbl.

11. AgnabaraiiblK 1poLecTe, KOpLlaraH OpTaMEH Kby ajiMacy
KYPMEUTIHIIKTCH, WAeal Ta3/blH CBIPTKbl KYLITEPre  KapcChl
aTKAPaTBhIH JKYMBICHI  OHBIH 1IIKI YHEPTrUsACHIHBIH KEeMYyl €CeOIHEH
Kacayiaapl >KoHE MbIHA (JOpMYyJIaJIJapMEH €CENTeNE/Il:

n
a) A=—-AU = — C,(T, - T,); (5.13)
U
) .
RT v
b) 4 =20 1—(1J | (5.14)
py=1\n)
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2. 9jaicTeMe/IiK HYCKayJap MeH ecKepTyJiep.

S5.1. byin TakeIpbplliKa apHaJFfaH €CCITEepAl IMapTThl TYP/C
TOPT TOmKa Oemyre OO0JajbI:

a) APTYPJii MPOLIECTEPAET] ra3/IapAbliH MOJIB/IIK JKOHE MEHIIIKTI
KbUTYy CBIMBIJIBIBIKTAPBIH, COHBIMEH KaTap, OepUIreH ra3/iblH JKbUTY
CHIABIMBUIBIKTAPbIHBIH, C, wmeH C, KaTbIHACTAPBIHBIH

HETI31HAE, Tra3AblH KauchlOlp cumarramMaljapbliH aHBIKTayFra
apHaJFaH ecenrep;

b) opTypal alHBIMaJbUIapJa aHAJTUTHKAIBIK TypJe OepuireH

IpolecTepIiH IpadHTiH TYPFBI3YFa, OCHI Ke3er1 uaea ra3ablH 1Kl
YHEPTUSICBIHBIH ©3IepICl, YJIFAl0 )KYMBICHIH, OHBIH aJiFaH HEMECE OFaH
OepuIreH Koy MOJIIEPJICPIH aHbIKTayFra apHajlFaH ecernrep. by
Ke3ae  OepuireH  KBa3UCTAaTHUKAJIBIK  IMPOLIECTIH aybICYBIH
CUMATTAUTBIH aHAJUTUKAJIBIK TeHJCYJIEP, Uea)l ra3 KYHIHIH HETI3Tl
TEHJIeyl, 1Kl SHEPTHSHBIH TeMIlepaTypara ToyeIJIUIr KoHe T.0.
nauaJIaHbLIA bl

c) PV nmarpammana OepiareH LMKIABIH CHIIaTTaMajJapbiH

TaOyFa apHaJFaH ecenrep. MyHja: JKYMBICTHIK JCHCHIH KYH
TEHJCYIHIH; UMKJIJIbIH OOJIKTEepIHE JKa3blUIFaH TEHJICYJIEP/IH;
TEPMOJMHAMUKAHBIH O1piHIIl OacTtaMachlH HM30MOPOLIECTEPre
KOJIZIaHY apKbUIbl IUKJJIbIH OOJITTH/C KacalaTblH JKYMBbICTBI, 11IKI
JHEPrUsi O3repiCiH, OepuIireH KbUIy MOJIEepIH aHBIKTauThIH
dopMynanapabIH HET131H/I€ KacalaThlH YHEPreTUKAJIBIK ecernTeyliep
9/11C1 KOAAHBLIAIBI.

d)aguabaranblK  IPOIECTEPJE  aTKApbUIATBIH  KYMBICTEI

aHplKTayra »oHe IlyaccoH TeHaeyneplH KoJjlaHyFa  apajras
ecernrep;

5.2. Ecen wwirapyasl Oacramac  OypblH  Tra3jarbl Kypil
)KaTKaH MpPOLIECTIH CHUIIAThl, SFHU, OHbIH M300apaliblK, U30XO0PaJIbIK,
M30TEPMUSAIIBIK HeMece aauabaTtalblK MPOLECTEepAiH KalChIChIHA
)KaTaTbIHBl AHBIKTAIYBI THIC.

S.3. M30TepMUsAIBbIK YIIFal0 JKOHE CBIFBULY IPOLIECTEpIHAE a3
OcH OHBI KOplLIaraH oOpTa apacblHIa >KbULy aiaMacy MeHliHie
KapKbIH/Ibl Kypeal. CoHAbIKTaH, OIpIHINIIEH, ra3bl 0ap BIABICTBHIH
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KaOBIpFaJiapbl KBUTYJIbI ©6T€ KaKChl 6TKI3yl KepEeK XKoHEe MPOIIeCC 6Te
Oasy Xypyl THIC. AJuadarajblK YJIFAal0 MEH CBIFbUIYJIApAA KBbLLY
anMacy Oonmaiiipl. bysl ke3jie ra30€H  TOJTBIPBUIFAH  BIJLICTHIH
KaObIprajiapbl *KbUIy/Ibl ©T€ Hallap ©TKI3yl KEpeK HEMece IIpoLece
MEHMJIIHILIE TE3 )KYPYl THIC.

5.4. N3oxopanblk XoHE H300apasblK MpoIecTepac rara oOepi-
JETIH KbUIy MeJepl O0apiblK yakbITTa TEMIIEpaTypa ©3repiCIMEH
KaOar xypeal. byn ekeyl ne oH mamanap OONFaJbIKTaH KbLIY
MOJIIIEPl MEH TEMIEepaTypaHblH ©3repy TaHOalapbl YHEM1 COWKEC
KEJIII OTbIPA/Ibl, SIFHHU:

1. dI' >0 Gonca dQO >0;
2. dI' < 0 6onca dO<0.

5.5. U3oTepMuUsANbIK JKoHE aauadaTalblK IPOIECTEP KE31HJIE
TEMIEpaTypa MEH JKbUIy MOJIIIECPiHIH apachlHAa OailIaHBIC JKOK.
BipiHun xafjaiiga, npouecTe rafa >KbUly OCpUINCHIMEH, HEMece
OJlaH  JKbUIYy aJIbIHFAHBIMEH, XYHEJe TeMIlepaTypaHblH ©3repici
conmaiiael (dT =0). An  exkiHIIICIHAE, Tra3ablH TEMICPaTypachl

©3rePreHIMEH, 071 CBIPTKBI OPTAaMEH JKBIITY ajMacIIai/ibl (dQ = 0).
3. Ecen mbirapy yJarijiepi

5.1. 5 kmonb ker atomasi a3 13 °C -nan 163 °C - ra neitin

KbI3bIpbLIFaH. EpKIH yiIFasijibl JIeN caHar, ra3fa OCEpLIreH KbUly
MOJIIEPIH, OHBIH 1Kl DHEPTrHSACBHIHBIH ©3T€pICl MEH YJIFaro
Ke31JIeT] aTKapFaH >KYMBICHIH aHBIKTaHBI3apP.

bepinceni:

mn

7
T = 286K, T = 436K.

Txk: O-7,AU =7, A-"

= Sxmons. i =6.
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[Memimi: 1. Ta3zapig  1mki YHEPTUACHIHBIH e3repict
I m 5
AU = —— RAT dopmynaceiH naigagany apKblUIbl aHBIKTaIabI.
2 p
Mynnarel AT =7, — 71, exeHiH ecKepin jKOHE ©pHEKKe KipeTiH
du3uKkanblKk  mIamManapJiblH CaH MOHJEPIH KOWMBIN ecenTeyliep
137eH/I1H] Ta0yFa MYMKIHIIK Oepenl:

AU = 2-5-103 .8,31-(436 — 286) ~ 1,87 -10" .

2. T'azgpig yoraro  kymeicll A = PAV  dopmynaceimen

cunarrtaigaapl. OCbpIFaH COMKEeC, H30XOpaJIbIK MpoIEeCC YIIIH
Knaneitpou-MeHieneeB TeHiey1 Obu1al sxa3bUIajibl:

PAV = L RAT .
)7,

Onan Oonca, yirar0 Ke31HAErl ra3iblH aTKapaTblH JXYMBICBI MbIHA
GopMyJiaMeH aHBIKTAIA/bI:

A =" RaT.
1

CoHFbl  OpHEKKE KIPETIH IIaMajapAblH CaH MOHJCPIH KOWbIM
ecerrreyiep Kyprizy apKbUibl ra3blH YIIFA0 )KYMbICHL TaObUIaIbI:

A="" RAT =5.10°831-150 ~ 6,23-10° /.
7,

3. TepMojuHaMuKaHbIH  OIpiHIIl  3aHbl OOWBIHINA  Ta3fFa
OeplIreH Kby MOJIIeP], OHbIH 111Kl YHEPTUSCBIHBIH ©3repicl MEH
YJIFAK0 KYMBICBIHBIH KOCBIH/IBICHIHA TEH

O=AU + 4 =187-10" + 6,23-10° ~2,49-10" Jlxc.

93




VI. TepmoauHaMUKAHBIH €eKiHIINI 0acTaMachl.
1. Herisri ¢gopmyJagap.

Kby MalMHachIHBIH Mak1aibl ocep KO3 PULIMEeHTI

Ql B Qz 4
n = S 6.1
"o o o

Mynga A - KYMBICTBIK 3aTThIH OIp IIMKJI 1IIIHJErl ’KacaraH
KYMBICBI, (J,— KBI3ABIPFBINITAH AIbIHFaH JKbUTy Memmepi, (J,—

CYBITKBIIIKA OCPUIr€H KbUIYy M6JIepl.
WMnean Kby MallMHACBIHBIH Naigansl ocep Kod(duuueHri
MbIHAFaH TEH;

_L -1
T

I, xome 1, - KBI3OBIPFBIII TE€H CYBITKBIITHIH aOCOMIOTTIK

7 (6.2)

TeMITepaTypaapsbl.

DHTpoONUs Ka3lpri FRUIBIM/IAFBI €H 1preii, aMOeban yreiM. O
HAaKThl IIPOIECTEpJE CcaKTaJIMaWapl, HE ocedl, He KeMHI.
TepmoauaamMukana sHTporHs aUGQPEpPeHIHAILl MbIHA OPHEKIICH
aHBIKTaIabl:

B d_Q_dU+A
T T

ds (6.3)

byn  dopmyna  TydpIKTanFaH ~— Kydelep — YIIH  JypbIC.
TepMmoamHAMHUKAJIBIK TeOpUAda, A€HE Olp KYHAEH €KIHIIICIHE
O©TKEHJIE, SJHTpomus e3repict Kiay3nyc TeHCI131IrMEH CUMNATTalIa/Ibl:

AS =S, — S,= >0, (6.4)

bip Molb  KOHE  KE3KeJIreH  macca  Kyle  yuIH
TEPMOJIMHAMUKAHBIH HEr13r1 TeHJIey1 ObUIall OpHEeKTeIe/]:
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m
c,dr+pav, < TPV

= : 6.5
T T (0:2)

ds

2. 9icTEeMEJIIK HYCKAayJlap MeH ecKepTyJiep.

1. TepMomuHamMuKaHBIH €KiHIII OacramMacblHa apHaJiFaH
ecenTep/Il WapTThl TYpAE TOPT TOIKa Oeliyre OoJiajbl.
a)ujaean >KoHE peasl KbUTY MallWHAJAPBIHBIH TAaWIaIbl  acep

KO3()(UIUMEHTIH aHbIKTayfa apHallfaH €CEIITep;
b) mzompouiecrep MeH aauadaTaidblK  IPOIECC Ke3IHJIETi

SHTPONUSHBIH ©3TepiciH Ta0yFa apHalfaH €CcemTep;

¢) OipiHmn Typaeri ¢daszaiblK adHamynap Ke3iHJeri YHTPOIHSI-
HbIH ©3TepiCiH Ta0yFa HETI3[eNreH ecenTep;

d) PV wxone TS  nuarpammanapjga — KECKIHIEIT€H

LIUKJIASP/IIH cUIaTTaMasiaphbiH, THIMJIUTIKTEPIH YKOHE
TEPMOJAMHAMUKAJbIK KaTbIHACTap/Abl aHBIKTAayFa apHaJFaH €CEITeP.

2. (6.2) ¢gopmynacblIMEH CHIIATTaJaTblH TEHAIK KapHOHBIH
yjiea’] HUKJIIMEH >KYMBIC ICTEUTIH MallWHAaJIap YII1H JYPbIC.

3. Erep xyiie Oacrankpl KYWJAEH COH¥bl Kyiire OipHelle,
TI30€KTeNIe JKYPETIH  IPOLECTEp apKbUIbl KOILICe, OHJA TOJIbIK
SHTPOINMS, OHBIH JKEKEe IIOLECTepJerl ©3repICTEPIHIH anredpaibiK
KOCBHIH/IbIChIHA TE€H OO0JIa/Ibl.

AS =AS, + AS, +..+AS. . (6.5)

4. KapHO IIUKJIBIMEH KYMBbIC KaCAWUThIH MJ€aJl KbUTY MAlIMHACHI
MEH peasl UHMKJJbIH MauIajibl dcep KO3(POUIHEHTTEPIHIH apachiH/ia
MBIHA/Iail KaTblHAC Oap:

< L2 (6.6)
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by xepae TEHIIK KaWTBIMJIbI MPOIIECTEp YIIIH, all TEHCI31K
KaWTBIMCBI3 MpouecTtep  yunH aypeic. Jemek, wupean KapHo
nUKIBIHBIH [TOK-1 pean mMKIJIIKIHEH OapJiblK »Karjaija >KoFaphbl
OoJ1a1bl.

5. HuknmaiH cunarraManapblH TaOyFa apHajafraH ecenTep/il
IIBIFAPy1a MbIHAIAM alrOPUTM/Tl YCTaHFaH THIM/II:

a) ecenTiH Ma3MyHbIHa OepliMece, MalTMHAHBIH TYPiH (KbLIY,

TOHA3bITKBIII ) AHBIKTAIT a1y KEPEK;
b) TONBIK LUK IMIIHJAE >XYMBICTBIK JACHEHIH KbI3ABIPFBIIITAH

KAHIIA 3KbULY MOJIEPIH aliFaHblH, OCbl KE3/Ierl OHbIH aTKapraH
’KYMBICTBIH TOJIBIK MOHI aHBIKTAJIYbI THIC;
C) UMKIJIIH Op CaTbICHIH/AFbl )KYMBICTBIK JEHEHIH KaHIIA KbLTY

alFaHbIH HemMece OepreHiH 0Ty Kaxer;
d) TOJNBIK LMKJI INIHIET] )KYMBICTHIK JCHEICH KbI3IBIPFBIIITaH

CYBITKBIIIIKA ayBICKAH JXbIJIY MOJIIIEp] aHBIKTAIYbI THIC;,
€) MamMHAHBIH  TIalJanbl  ocep HEMece  TOHA3BITKHIII
KO3((PULIMEHTTEP] KaH1an?

3. Ecen mbIrapy yJrijiepi

6.1. KapHO HUK/IBI apKbUIbI KYMBIC ICTEUTIH MJACAN KbUTY
MalIMHACBIHBIH ~ O1p [MKJI  1IIHJE€  aTKApaTblH  KYMBbICHI

7,35-10* ZIoic. Erep OHBIH KBI3ABIPFBILIBIHBIE TEMIIEPATypACH]

0 . A0 5
100 "C, an Tora3eITKeIBIHEIKI 0 “C 0osica, MalllMHAHBIH AWkl

aocep kodpdurmenti (ILLO.K.) wnere Ten? Ocwl  Ke3jeri
KbI3/IBIPFBIIITAH AJIBIHFAH ’KOHE TOHA3BITKBIIIKA OCpUIreH KbLTY
MOJIIICPICPIH aHBIKTAHIAP.

bepinzeni:
A= 7,35-10" .
I, = 100° C =373K.
T, =0° C=273K.
T/'x: n-°0 -7, 0,-"7
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[emrimi: 1. KapHO IMKIBIMEH KYMBIC ICTEUTIH HUJICANT KbLIY
MamuHacklHbIH [1.O.K.- Ti1H (6.1) popMyniacbiHa COHMKEC TOMEH/IET]
OpHEKIIEH culaTrayra 0o0JaJbl:

_ Tl - Tz
I

Ocpl dopMynara KipeTiH (DH3HKANBIK IIaMallapJblH caH MOHAEPIH
KOMBII ecenTeynep apKbuibl MamuHaHbIH [1.0.K.-T1 TaObUTagbL:

1 (1)

 373-273

= 26,8 %.
373

n

2. Xammer Typae pean xeuty MammHanapelHbIH - [1.O.K.-T1
MBbIHA (POPMYJIAaMEH CHIIATTAJIABI:

O O
Ochbi1aH
4
O, _A_IPI0 2,735-10° .
n 0,268

3.(2) dopmymaman A = J, — (), exenairi kepineni. bynan
A =2735-10" — 0,735-10° = 2-10° /.

6.2. Kyaret 14,7-410° Bm 6y wmammnacel Oip carar
Lo

IIIHAE JKbUITY  IUBIFAPFBINTHIK  KaOUIETI g = 33-10’ ,
Ke

maccacel 8,1 k2 kemip makmamanaael. Kaszanga maiiga OosraH

Oy/JIbIH TEMIIEpaTypPacChI 473 K,an  TOHAa3BITKBILITHIH
Ttemreparypacel 331 K. Ocel Oy MammMHACHIHBIH, MalaaIbl dcep

K03 duIMeHTIH, OepUIreH TeMrepaTrypaiap apaieiFbiHga KapHo
[UKJIBIMEH J>KYMBIC 1CTEMTIH, ujaean Oy MammHacbiHbIH [1.0O.K.-
MCH CaJbICTBIPBIHAP.
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bepinzeni:
N =14,7-10° Bm, m = 8,1 xe.

¢ =33-10 22 123600 c.

KZ

T, =473K, T, =331K.
T/x: n =7, n,-"

Ilemimi: by MammHachIHBIH Taiganel acep Kod(hUITHEHTI
(6.1) bopmynara coMkec ObLIAM Ka3bLIA/IbI:

_A_N-z'
T 0 qm*

(D

MyHga aTKapbUIFaH  JKYMBIC, KO3FQJITKBIIITBIH  KyaTbl  MEH
YaKbITTbIH KOOCWUTIHAIC1 apKbUIbl aHBIKTAJIAbI, al TOJIBIK SHEPrUs
8,1 Kr kemip »KaHFaH  Ke3Jer: OeNIHIN  IIbIFaThIH  KbULY
MOJIIIEPIHE TEH.

(1) popmynara kipeTiH wmaMajapAblH CaH MOHJEPIH KOMBIII
ecenteyiep  Kyprizy Oy — MalllMHACBIHBIH  Taljanbl  acep
K03 dureHTin oepei:

3
g =T J1ATLO090 6 5 1009, = 20%.
qgm 8,1-3,3-10

Npean Oy MamMHACBIHBIH TaWgaJbl dcep KO3((HUIMEHTI MbIHA
OPHECK APKbLIbl aHBIKTANAJIbI:

T,-T, 473-331 142

1

T, 473 473

n, = = 0,3-100% = 30%.

AJIBIHFAH  HOTHIKEJIEPAl calbICThipy/laH KapHO UMKIIIMEH
KYMBIC ICTCUTIH oy MaIlIMHACBIHBIH  Tak/1aJIbl acep
Kod(pduimenTiHiH Kor 0onaThIHbI OalKaja b,

6.3. Maccacet 12 x2 Tac 36 m OuWiKTeH >epre OacTamkpl

AKBLITAAMIBIKCBI3  KVJIdtdH. KOpH_IElF aH opTa MEH TacCTbIH
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VII. Pean rasaap
1. Herisri ¢gopmyJaaap

Pean  razmapabiH 1K1 SHEPrusicbl MbIHA OPHEK apKbLIbI
AQHbIKTAJIA/Ibl;

d
U =CVT —?. (71)

bip wmosp pean razra apHanraH Ban-pep-Baansc TeHzaeyi
ObLIall epHEKTEeNe/l:

P+ % (v, —b)=RT, (7.2)
p

MyHpa V, - Oip Momb rasiblH KeleMi, ¢ - ra3 MOJICKYyJia-

JIApBIHBIH apachIHAAFbl ©3apa TapThUILIC KYIIiH €CKEPETIH TYPAKTHI,
an b - MoJekylajmapAblH apachIHAArbl, OJap/bIH ajblll TYpFaH
KOJIEM/ICpIHE COMKec, TeOUTIC KYIITEpIH €CEIKE ajlaThlH TYPaKThI.
Ke3kenreHn, mMaccacel 1 Tasfa apHaiaraH BaH-nep-Baanbc TeHpeyi
Obl1ail aHBIKTAJIAIbI:

2

m- a m m
P+— — ||V —b|=—RT. (7.3)
uv H U
m m .
byn xepae — - wmombaep cambl, V' =—1V, - razaei KeseMmi.
H H
["a3papbiH TeriHe OalJaHBICTBI OPTYPJII MAHjAepre ue 0oJaThiH
Ban-nep-BaanbcTbiH b TYPaKThIChl MbIHA (opMyriameH
CUTIATTaJIaIbI:
2
b = 4vN, =3 no’N,. (7.5)

Mynna v - 6ip MonekynansiH kejemi, N, — ABOraapo TYpaKThICHI,

G - ra3 MOJICKYJIaChIHBIH 2 (PEKTHUBTI JTHAMETPI.
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bip Monb ra3z yunH KpU3UCTIK Ky TapaMeTpiiepiHiH BaH-
nep-Baanbe rtaraiiblHaaraH @ KoHe D TypakThUIapbIMEH,
OaliylaHbIChl MBbIHA (hopMyJTajJapMeH OPHEKTEIIC/I]:

8 |
T,= ———; V, =3b; P, =——. (7.5)
27b R 27b
MyHaarbl V., - Oip Moub rasablH, KpPHU3HUCTIK KbICHIMJIAFbI

(P,) XoHe KpPU3HCTIK TeMIlepaTypajarbl (TA_) KOJIEMI.

bip MoJib ra3 yuiH KenTipuireH Typaer:t Banz-nep-Baanbc
TeHCYl MbIHA (OpMYJIAMEH CHUIATTaIa bl

3
[;r +5|(Bw-1)=87. (7.6)
w
P V, T
T=—, @® = —, T = — - peal ra3lblH KbICBIMBbIHbIH,
£ Vi I
KOJICMIHIH, TEMIICPAaTYpPachblHbIH KeITIpuIreH MoHjaepl. CoOHFBI
Ke3Jiepi peast ra3ably Kyiii KeicbiM 1/ KIKTEJICTIH OCNCHI3bIK
TEHJACYMEH CUIIaTTaJIa/Ibl:
RT B C
P = +—+—+.... (7.7)
V V V

Byt skepie B, C... 3KCHEPUMEHT apKbUIbI aHBIKTAJIATBIH TYPAKThI-
tap OOBIN TaOBLIAJIBL.

2. 9aicTeMeJIK HYCKayJlap MEH ecCKepTyJep

1. Pean razpap TakplpblObIHA apHaJiFaH €CENTEepAl IIapTThl
TYpJe MbIHaai TonTapra 0eayre 0osiajb:

@) peajl ra3 KyWleplH CUNATTAUTBHIH MMapaMeTpiepalH OeplIreH-
Jepl apKbeLIbl OenricizaepiH Ban-nep-Baanbe TeHAey1H nakgaaaHbIIl
aHBIKTayFa »KOHE OJapJlbl, OChl IIApTTapja, Hjean ra3 KYHIHIH
HETI3r1 TEHJCYIH KOJIIaHBIN TaOBLIFaH MOHACPMEH CalIbICTBIpYFa
KOHE TajlfayFa apHaJIFaH €CenTep;
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6 ) Ban-nep-Baanbc raspIHbIH VIIFalobl (CHIFBUIYBI) KE31HIEr1
aTKapbUIFaH JKYMBICTap/ibl, OOIIHIeH (PKYTBIIFaH) KbLUIY MOJIIIEPIH
KOHE OHBIH OOC KEHICTIKKE YJIFAIOBIHJaFbl TEMIIEPATypaChIHbIH
©3repICIH aHbIKTayfa apHajraH ecenrtep. COHbIMEH KaTap, MyH/a
OepuireH KyH TnapameTpiiepiHiH  HeridiHiae Ban-zep-Baasbc
ra3bIHbIH, KbLUTY CHIMBIM/IBLIBIKTAPbl MEH 1K1 SHEPTrUsiJIapblH TaOyFa
OarbITTAJIFAH €CENTeP /i€ KapacThIPbLIA/IbI;

¢ ) Ban-nep-Baanbce TypakTeuiapbl MEH KPHU3HCTIK KYUIe COMKEC
mapaMeTpJiepiH  aHbIKTayFa apHaJFaH ecenrtep. byn  kes3je
KENTIPUITCH IIaMajapMEH OPHEKTEJNeH Tra3 KYWIHIH TEHJICY1 )KOHE
KPU3UCTIK IapaMeTpiep MeH BaH-mep-Baanbc TypaxThuIapbIHBIH
apachbIHIAFbl OalJIaHBICTHI CHUIATTANThIH dbopmynanap
nailanaHbLIa/Ibl;

d) Jxoynb-TOMCOH KyOBUIBICHI Ke€3iHAEri ras KyiiH cunar-
TAaUTBIH TapaMeTpiiepaiH Oenrici3aepi aHbIKTayra apHaJFaH
KUBICTBIpBUIFAH ecenTep. MyHaa KoOFaprbl TONTapra KIPETIH
ecenTep/Il MmbFapyaa KOJIAaHBUIATEIH OapIIbIK 9/IIC-TOCUIAEP, 3aHaap
MEH 3aHJIbUIBIKTAp TYTEIIMEH IMal/1alaHbLUIA/IbI.

2. ToIFBI3ABIFBI a3 - CUPETUINeH ra3jap YIIH, SFHU, MbIHAIAM

V, >> b wapr opeinjanransa, Ban-gep-Baanse Tenjeyi MbiHa

TYPAC Ka3blJId/Ibl:

RTV —a
PVP_, = £ .
4

7,

3. by Oemme Temrieparypachl, OHbIH KPU3UCTIK TEMIIEpaTypa-
ChlHaH OlpliamMa 3>KOFapbl, peajl rasjapja XypeTiH IpolecTep
KapacTbIPbLIAIbI.

4. I'azzia KypeTiH KYObLIbICTAp/Ibl KOHE IPOLIECTEP/Il 3epTTEYTre
apHaJiraH ecenTepai Ma3MYHbIH/IA KaHan ra3/ibiH
KapacThIPBIJIATBIHEL  KOpceTlIyl Tuic. Erep, o KepceTuiMercH
Karjanaa, Ta3IblH HJ€all HEMECE peall ra3fa »KaTaTbIHBIH aHBIKTaIl
allyJIblH MbIHaJall JKoJiapbl Oap: a)ecenrte  KapacThIPbUIATHIH

rasJblH TBIFBI3ABIFBIH, KbICLIMBI MEH TEMIIEpATypachlH OHBIH
KaJbIIThl  JKaFaai1arel MOHJCPIMEH  CANBICTBIPY  APKBLIbI
anbikTanaabl. Erep  aranran mapamerpiepain (o, P, T)  can

MoHAEp1 O1p-O1piHe KakplH 0o0JIca, OJ1 Wjaeall ra3 Jen CaHala bl KOHE
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ecernrert  0Oenrici3 mamanapjasl  aHblkTay yuriH  KianeipoH-
MenzeneeB TeHaeyl nangamansuiafbl. Kepl karpaiija, sFHU,
aTajFaH €Ki razJblH KYHIH aHBIKTAWTBIH IapameTpiepiiH
albIpMalIbUIBIKTAphl KOIl 00Jica, OHbI peajl rasfa JKaTKbl3aJbl, al
ecenTi weirapyaa Ban - nep - Baanbe Tewieyin naijganaHaasi; D)

ra3fplH HJeall HEMece peall Ta3Fa JKaTaThIHJIBIFBIH, OHBIH
KapacCTbIPbUIATBIH €CENTIH Ma3MYHBIHJA KEJITIPUITeH KeJeMl MeEH
KaJIBINTHI JKaF1aiarbl MOJISPJIBIK KOJIEM/IEPIH CalIbICTBIPY apKbLIbI
Jla aHbIKTAay OHIla KUBIHJBIK KenTipmenal. Eckepre KkeTeuik,
KaJIBITITHI Karqalarsl o1p MOJIb ra3ablH KoJIeMl

V, = 22,4107 .

3. Ecen wmbirapy yJrijiepi

7.1. bip monb apronnbiH 1 = 300 K Ttemrieparypaaarsl
kememMi V =1xa. Ocsl ra3apiH KBICBIMBIH MBIHAJal ImIapTTap/a
aHBIKTAHJAp: a) OeplIreH Kyije aproHasl Heal ra3 peTiHae Kapac-
TRIpBIHJApP; D) Monekynagap KelieMiH eckepeTiH Ban-aep-Baainbe
TypakTeickl b =0 ©GO0JCHIH, ¢) Ta3 MOJEKyJaJapbIHBIH apachiH-

JaFel  e3apa  ocepiiecy  KYIIIH  eckepeTiH  Ban-zep-Baanbc
TYpakTbichl a = 0 OonceiH, d) OCBl €Ki TYpPaKThIHbI Jia

ecekepinaep. Apros yiiiH

m® Ia M
a=013""%, b=00310"—"—.
MOJlb MOJIb
bepinzeni:
m
— = 1 monw,
7,
7' = 300 K,
V=1xr=10"m",

T/x P-2P,—7P—2P-2

150



IMemimi: @) OipiHmn »afgakja, ra3  KbICBIMBIH aHBIKTAY

VIIIH, €CENTe KOWBUIFaH IIapTKa OalaHBICTBI  HMAEa] ra3 KyMiHIH
HET13T1 TECH/ICY1 MaiijaTaHbIjIaIbl:

PV=ERT Hemece P = M
H pv

(1)
XKorapeinarel (QopMyIaHbIH COHFBICBIHA,  OHOAFbl  (PU3UKAIBIK
maMajJapJblH CaH MOHJEPIH KOHMBII €CENTEeyJEepACH, Haeal Ta3
PETIH/JE CaHAIFaH, AprOHHBIH KBICBIMbI aHBIKTAJIA/IbI:

mRT ~ 831-300

” —— 24,9310’ a;
p ,

P =

b) ExiHmi xarjaid yIHIIH MOJIEKYJIaHbIH KOJEMIHE KaTbICThI
ty3etkimm b = 0. Omaii Goinca, Ban-nep-Baansc Ttenmeyi (7.3),

KapaCTbhIPbLIIATBIH TI'd3bIH MOJIIICPI — = 1 monw CKCHIII'1

H

€CKEpPUIII, MbIHA TYPre KEITIPLIII Ka3blIabl:

2

P+l “Be|=2RT
7 H U
HCMCCC
P+ —|V= RT
%
OChBIJIaH
RT a
p =22 -2 @)
i V VZ

(2) ¢dopmynara KIpeTiH (PU3MKAIBIK IIaMalap/iblH CaH MOHJICPIH
KOMBII ecenTeyliep apKbUIbI 13J1eT€H KbIChIM Ta0bIIa b
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RT a 8,31-300 0,13
Py =— - —= 3 T -6
4 V, 10~ 10

= (2,49 -0,13)-10° =23,6-10° I1a;

¢) EcenTin yurnsmn maptel O0WBIHIIA, MOJICKYIaTapabIH ©3apa
acepiiecy KymniH — eckepeTiH Ty3etkim «a = (0. Byn xarnaiira
coilkec BaH-zep-Baanbc TeHaeyl MblHA TYpre KelTipuie/l:

P{V —me} - " Rrr. (3)
H H
Mynna xeiceiv P = P,. Oumnaii 6ouca, m_ | moav exenmiriu
y7,
eCKepceK
RT
P, ==
u vV —(mi )b
HEMece
RT
P=
V —b
JKoraprbl TEHJCYJEP/IIH  COHFBbIChIHA  KIPETIH  (PU3UKAIBIK

[1amMajap/blH CaH MOHJEPIH KOWBIN €CenTeyIepACH 13/IET€H KbICHIM
AHBIKTAJIAJIbI:

RT 8,31-300
b= —— = ’ — = 25,7 la;
vV -b (1-0,03)10

d) Teprinmn mapTt OOMBIHINA €K1 TY3ETKIIITE €CENKE ajlbIHaJbI,
cededi, omap a #0, b # 0. bynke3sge Ban-nep-BaanbcThig

kanmel TeHaeyineH (7.3) kpiceim P = F,. On wMbiHa Qopmyna
ApKbLJIbI CUMATTAJIA/bI;

(m/u)RT _m_zi
Vi —(m/u)b gV’

P, =
Hemece
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RT a

P, = - = )
v b V7
(4) TeHICYIiH COHFBICBIHAA — = | MOJIb EKEHJIr €CKEepIiITreH.
7,

Ochl TeHJIeYTe KIPETIH (PU3UKAIBIK [IaMaJIapAblH CaH MOHJACPIH
KOMBII €CenTeyJIep KYPri3y COHFbI KbICBIM/bI aHbIKTayFa MYMKIH/IIK
Oepeni:

P = RT az _ 8,31-300 - 0,163 _ 244114
V—b V> (1-0,03)10 y

7.2. Asor ymiH kpwsucrtik Temmepatypa f, = 147 °C, an

KPHU3HUCTIK KBICHIM 1‘"')@::’):'),,5-10S Ila. Ocbl Ke3aeri, OHbIH

MOJICKYJIaJIapbIHBIH 3()(EKTUBTI JUAMETPIH aHBIKTaHIap.

bepinzeni:
T. =420 K,
P.=335-10° I1a.
T/k:o0 —?

IHemimi:  ['a3asl KypaWTbhiH MOJIEKYJIaJIap/IbIH KOJIEMIH
eckeperin  Ban-gep-Baansc typakteicer b (7.5) dbopmya
OOMBIHILIA AHBIKTAJIAdbI:

2
b=4vN,==rnoc’N,,
3
4 3. .
(I)mysmarel v = g T o - 01p MoJIeKyJIaHbIH KejieMil. OCBIHBI

Koraprbl (opMyliara KO apKbUIbl OHBIH 3(DGHEKTUBTI JHAMETPIH
AQHBIKTAUTBIH OPHEK AJIbIHA/BI:

3 b
J_\/2 TN, @

8
bynxepne b TypakTBICHI T, = a_. P, = 2;1 5
8

276 R’
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VIII. BerTik Keplly KYObLIBICTAPbI
1. Herizri ¢gopmy.iaap

1. KpI3pipFaH Ke3J/ierl CYMBbIK KOJIEMIHIH CaJIbICThIPMaJIbl
e3Tepicl:

AV
— = [AT. (8.1)
Vy

Mynna  f — CYWMBIKTBIH KOJIEMIIK  VJIFAi0 K3 PHUIUEHTI.

AV =V -V, - cylibIKTbIH COHFBI }V koHe Oacrtamkel V/

KOJIEM/ICPIHIH albIpMaIIbLIBIFHI.
2. CyiplKk O€TiHE TYCIpUIN€H KbIChIMFa OAaMJIaHBICTBI, OHBIH

KOJEMIHIH  CaJbICThIPMAaJIbI e3repicl  MbIHA  (hOpMyJIaMEH
aHbIKTaJIa bl :
AV
— =—k AP. (8.2)
Vo
k - CYHWBIKTBIH CHIFBUTY — Kod(dumuenti, (8.2) TEHTIKTIH OH

JKarbIH/aFbl (—) TaHOa  CYHBIK CBHIFBUIFAH/A, OHBIH KeJjeMmi

KEMUTIHTIH OLIIpe/Il.

3. CyipIKTBIH  OeTTIK Kepury Kod(QOUIMEHT! Jen CYHBIK
OeTiHaer: KaObIpHIAK JKMEr1HIH OIpJIK Y3bIHIABIFBIHA TYCIPUIT€H
kym (F) aranapupi:

a = —. (8.3)

4. Cy#MBIKTBIH OCTTIK Kepury KOd(D(PUIMEHTIH, OHbIH OETIHIH
ayJlaHbIH (AS) OIpJIIK  ©JILIEMIe ©3rePTETIH EPKIH YHECPTUSIHBIH
MOJIIICPIMEH JIC aHBIKTayFa OOJIajbl:

AE = aAS. (8.4)
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AE = a AS. (8.4)

5. Cy#iplIKk wWiATeH OETIHIH acThlHa KOCBIMINIA KBICBIM TYCIPE/II.
O1 TeMmenae KeaTipuireH Jlammac (popMyaacbIMEH aHbIKTAJIA bl

1 1
AP =a|— + — |, (8.5)
RI RZ
R, R, — cyiibik OeTiHIH ©3apa NEepPHEeHIUKYISApP €Ki HOpMalb

KUMaJlapblHBbIH KHUCBIKTBIK pajauycTtapbl. Cy#bIK OeTi JeHec Oolica,
aTaJlFaH  KOCBIMIIIA KBICHIM P om, an oiteic Oosranma Tepic

MOHJIepre ue OoJajbl.
6. CYMBIKTBIH, paguyChl A KalluIsip  TYTIK OOWBIMEH
KoTepl1y OHWIKTIT, MbIHA (POPMYyJIa ApKbUIbI €CenTeNe/Il:

) 20:{:03493 (8.6)

pgr

MyHJa @ — OKUEKTIK OYpbIll, O — CYHWBIKTBIH TBIFBI3JBIFDI, Aall

g = 98— — epkin TyCy yeyi.

2. OIiCTEMEJIIK HYCKAyJap MeH ecKepTyJep

1. by TakpIpbIniKa apHaJIFaH €cenTep/il MIapTThl TYP/E MbIHA/1aM
yir Tomka 6emyre 00sab:
a) 6eTTik Kepu1y KodGh@UIEHTIH &, KaObIpIIAKTHIH OeTiHIH

ayJaHblH ©3repTy KE31HJErl JKacallaTblH JKYMBIC TI€H €pKIH
YHEPTHUSHBIH ©3T¢PICIH aHBIKTayFa apHaJIFaH eCenTep.
b) ke3kenreH Qopmagarkl MUIN€H CYHBIK O€TIHIH acThIHA

TYCIPETIH KOCBhIMIIA KbICBIMbIH AP aHBIKTayFa »KOHE KalWIsipJibIK

KyOBLIbICTApFa apHAJIFaH ecenTep.
C) CYHMBIK KOJIEeMIHIH CaJIbICThIpMaJIbl ©3repiCTepPiH, COFaH COMKEC

KO3 DUIMEHTTEp/Il KOHE, COHBIMEH Karap, MOFapfbl TOINTaparbl
CCCITepAl  MIbIFapyfa  MalJaJaHbUIFAH  OJIC-TOCUIACP  MEH
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3aHABUIBIKTAPABIH, ~ OapibIiFbl  KOJJAHBUIATBIH  KUBICTBHIPBUIFAH
ecenrep.

2. Ecenreynepyie O€TTIK Kepuly KYIITEPIHIH CYHBIK O€TiHJeri
KE3KEJIreH KOHTYpP/bIH OOMBIMEH ocep €TETIHIH eCKepy Kepek. by
KYLITEp KOHTYPJbIH KE€3-KEJTeH 3JICMEHTIHE MEPICHAUKYJISIP JKOHE
OChl OETKE JXYPri3UIreH jkaHamMa OoMbIMEeH OarbITTanaapl. Erep,
KOHTYP PETIH/E €PKIH CYMBIK OC€TIHIH, ©31 JKYFaTblH KaTThl JC€HEMEH
)KaHacy IIIeKapachl ajblHCA, OHJA COHMKEC OCTTIK KEepuly KYIIIH,
CYMBIKTBIH OC€TTIK KaOaThIHBIH KaTTbl JICHEre ocepl aern
KapacTbIpabl.

3. CyiibIKTap/iblH O€TTIK KabaThl KaHIIAJIBIKTBI YKa OOJIFaHbI-
MeH (MbICajibl, Ca0BIH KOIIPIIIrl) OHBIH €KI — CBIPTKbI JKOHE I1IIKI
oerrepl OoJagpl KOHE OJAPAbIH OPKAHWCBHIHBIH OOHWBIMEH OETTIK
KEPLITY KYIII1 9CEp ETEel.

4, Uinren OeTTIH acThIHA TYCIPETIH KOCHIMIIA KBICBIMIBI (8.5)
OPHEKIICH ecenTeyliepae K10epuieTiH KaTeKTEPAeH KYThUTy YIIIH,
OHbl CYMBIK IICGH KOpIIaraH opTa M[ICKapacbIHAAFbl KbICHIMHBIH
CeKipMell e3repici Jen KapacTteipaael. Kapanaitbim  cdepanbik
OeTTep/il  KapacThipyja, CYMBIKTBIH HWUITeH OeTTepiH (KIIIIripim
TaMIIbl, CYHBIKTaFbl aya KeIIpIIiri »koHe T.0.), mapTThl TYpae, o3l
KOpIllaFaH Ta3[bl CBIFBIII TYpPFaH, KEPUITEH KYHJer: CcepmiHjl
KaOBIpIIIaK [Jem caHayra OOJampbl.

5. Kartel geHere (MbIcalibl, MIBIHBIFA) TOJIBIK KYFaThIH (49 = 0)

CYMBIKTBIH, PaJHuyChl ¥ Kamwuisip TYTIK OOMBIMEH KeTeplay
OUIKTIIT MBIHAraH TCH:

h= 2%
pgr

6. Kalcei01p KaFaitiap/ia, KyraTblH CYMBIKTBIH KallWJUISP TYTIK
OoitbIMeH KoTeputy OMIKTITIH (8.6) (opmynaHbl KOJIaHbI TaOyFa
MYMKIH/IIK Oo0JIMaraH/a, CYWBIKTBIH TaOaHbIHA TYCIPETIH KbICHIMBI
MEH OHBbIH O€TIHE TYCETIH KbICHIMHBIH aWbIpbIMBIMEH, SIFHH,
TMAPOCTATUKANBIK KBICBIM  apKbUIbl  aHbIKTanaael. On  MbIHA
(GopmynaMeHn cumarranajisl:

AP = pgh
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3. Ecen mbirapy yJiriiepi

8.1. Temmneparypacsl 10 "C— 0an 100 °C -ra xerepinrenue

Oy kazaubiHaarel Maccackl 2000 xe cy Kanpgail Kejem amnabl.

1
CynsiH KeneMaik yiraio kodddummenti S = 1,8-107% —.

K
bepliareni:
T, = 283K,
I, = 373K,
m = 2000«xe.
Tx: V =7

Ilemimi: KaliceiOlp Temmeparypara ACHIH KbI3JbIPbLIFaH
CYMBIKTBIH, KOJIEMIH aHbIKTay MbIHA OPHEK apKbUIbl KYy3€re
aCBIPbLIA/IBI:

AV = BAT-V,, (1)

myaaa AV =V — V, - xenem e3repici. CyHbIKTBIH OacTamksl

. m
KeJeMI MbIHA ©PHEKIIeH apKblUIbl cumarranaas: V, = —. Mymnna
0
Ke
p = 1000— —cynbiH ThIFbI3AbIFEL, a1 M1 - OHbIH Maccachl. (1)
M

dopmynara AV —Hbl KOWBII TYPICHAIPY apKbUIbl  CYHBIKTHIH
100 °C = 373K Temmeparypagarbl KeseMmi J  aHBIKTanaThlH

BpHeK dJIbIHAJ1bI.
V=V, (1 + SAT). (2)
HCMCCC

V= — (1 + BAT). (3)

n
o,
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Myuna AT =T, —T,. (3) dopmynara, oHmarsl (U3HKAIBIK
mamanapblH CcaH MOHJEPIH KOMBII €CENTeyJep CYAbIH  COHFBI
KOJIEMIH Oepel:

2
= 2299 4 18-90) = 2,03
1000

8.2. KpICBIM ©3repiCiHiH YJIKSH HHTEpBalbl YIIIH KalchIOIp
CYMBIKTBIH CBIFBUIFBIIITHIK KOYQ(PULEHTI } = ¥, (1 + aP) 3aHbI

OolibIHIIA ©3repe/il. @ — TypakThl mama. CyibIK OCTIHE TYCIPUITCH
KpickiM F, — nmen F — re peiliH e3repreHjie, OHBIH COHFBI

KOJIEM]1 KaH/1al 3aHIBIIBIKIIEH KEMUI1?

bepijareni:
V= J‘/U(] + GP)
a,P,, P,
T/k: V, =7

[Hemimi: CuIFbUTFaH Ke3/I€T1 CYMBIK KOJIEMIHIH CaJlbICThIP-
MaJibl ©3repicl MbIHA OPHEKIICH CUIIATTala/bl:

LN (1)
Vo

Mynaa  k - CyHBIKTBIH KeJeMIK Chirbuly Koddduumenri, V, —

CYUBIKTBIH Oactankbel kesiemi. bepiiren mektepae (1) dopmyna
MBIHA TYPre KeATIPLIIN Ka3bUIa bl

av o _ _rap 2)

Vo
ATIBIHFAaH TEHJACYAl OEpUIreH IIEKTep/ie HWHTErpaijgay MBbIHAHBI
Oepent:
y P
1 dV 1
-~ = [k (L - aP)aP, (3)
v
VU P{]
Ocbi1an
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IX. ®@a3ajabIK auHaayaap. Eprinaiiep.

1. Herisri ¢popmyiauap.

MenmikTlt Oyliany XKbUlybl F  JI€l, TYPAKTbl TeMIlepaTypaja

CYMBIKTBIH OIpJilk MaccachblH Oyra alHaJJAbIpyFa KaKeTTl KbLITY
mesiepi atanaabl. On MbiHa OpMyJTaMeH CUTIATTasIa/Ibl:

ro==, (9,1)

m
MyHJaFbl  (Q — CyWbIKKA OEpUIreH KbUly MeJIUepl, al m — OHbIH
maccacbl. OcblaH, MOJIBAIK OylaHy XblUIybl 7, MbIHa OPHEK

dPKbLJIBI aHBIKTAJ1a/AbI: y = HT.

Kby OeIHETIH HEMece KYThUIAThIH (pa3alblK alHaIy1ap YIIIH
Knaneipon-Knay3uyc tenaeyl naiaananbLiafbl. OJ KaHBIKKAH Oy

KbICBIMBIHBIH P, TemmepaTypara TOyeJJIUITIH CHIIaTTan bl

H

oP, 7 |
or T(‘Vﬁy —V{_,)?

(9,2)

V5, - OIp MOIb OyIBIH KeJieMl, all vV, -01p MOJIb CYHBIKTHIH KOJIEMI.
Srun, OIpiHII XoHE eKiHIN (a3amapabiH (MbICAJbl, CY MEH OHBIH
OybIHBIH) MEHIIKTI Keyiemjaepi, 1 — OepiireH P  KbICBIMIAFbI

aybICYAbIH a0COJIIOTTIK TEMIIEPATypachl.
CyMBIKTBIH OMBIC O€Tl YCTIHAEr KaHbIKKAaH OYJIbIH KBICHIMBI

P, onbIH Teric 6eTi ycTiHAET! KaHBIKKaH OYBIHBIH KbICBIMBIHAH £,

a3, )KOHE, KepICiHIlIe, JoHeC OeTl yCTiHeryien kon Oonaapl. Onai
0oJica, KOChIMIIIA KbICHIM MBIHA OPHEK apKbIJIbl aHBIKTAJIa/Ibl:

+2
AP= P —P, = ap“, (9,3)

O R
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byt )xepae p - CYMBIKTBIH THIFBI3JBIFEI 00JICA, O,- OHBIH KaHBIKKAH

OYBIHBIH TBIFBI3IBIFBI, all R - CYHMBIKTBIH HIITE€H OETIHIH

KUCBIKTBIK PaANYCHhI JIET aTaJIabl..

AyaHplH  OIpIIK KeJeMIHJErl Cy OYBIHBIH Maccachl, SFHW,
TBIFBI3/IbIFbI HEMECE€ OHbIH IMapUUaJib KbICBIMbI  aOCOJOT
BUIFAJIJIBUIBIK JICIT aTaj1a/lbl.

bepiireH TteMmneparypagarbl aOCOJIIOT bUIFAJJIBUIBIKTBIH, COJI
TEeMIIepaTypajarbl ayaHbl KaHBIKTBIPATbIH CY OYBIHBIH Iaplyalib
KbICBIMbIHA HEMECE CepHIMUIINHE  KAaThIHACHI CaJIBICTBIPMAIbI
BUIFAJIIBIIBIK () [N arajaajbl:

w =—, (9,4)

myHzaa P - temrneparypacsl 1 ayajarbl Cy OYBIHBIH CEpIIIMJILIIT

(a0COIOT  BUIFAIABUIBIFBI), a1 P, - coJ TeMmIeparypajarbl ayaHbl
KaHBIKTBIPYFa Ka)XETT1 Cy OYBIHBIH CEpPIIMIUIIL. OJIETTE, ayaHbI
KaHBIKTBIPATbIH Cy  OYBIHBIH  Maplyalb  KbICBIMBI, QpPTYpJl
TeMIlepatypa MOHJIEpl  VIIIH, apHaWbl KECTE€ apKbUIbl €cem
KITaITap/iblH COHbIHIA KEITIPUII KOUbLIAbI.

Kenireren 3arrap cyWbIKTapjaa, (MbIcasibl, Cyla) €pHIl, SFHH,
KEKe MoJeKynanapra bUIbIPANIbI, COUTIN CYWBIK epTIHALIEp
Ty311e/1. EpTiHALIep epiTKIIITED MEH KOHE epPITIITEPASH Kypaiabl.
Kocmansl ra3gap CHAKTBI, €pTIHAUIED O1p da3ansl KyHeaep peTIHAe
KapacCThIPbLIAIbI. . CylpIK  epTIHOUIEpAE  €pIr€H  3aTThIH
MOJIEKYJlaJapbl, KOCIaJdbl HAca]d ra3gapiarbl OHBIH  JKCKE
KOMIIOHEHTTEPIHIH  Mapiydalib KbICBIMbIHA YKCAC, OCMOCTBIK €M
aTaJifaH  KbICBIM  TyAbsIpajbl. Ochbl  epirim  MOJIeKyJiaJdaphl
TYHJABIPATBIH OCMOCTBIK KBICBIMHBIH ~ €PTIH/IIHIH a0COJIIOTTIK
TeMmreparypacbiMeH Oaitnanbickl  Baut-I'obd  dopmynaceimven
CUMaTTajabl:

P = CRT.

oac

m 1 . L
(9.5)Mynga C =— ? - EPTIHAIHIH OIpJIIK KOJIEMIHJCT1 EepIril
7,
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Lo

MOJTIHIH CaHbl (MOJIBJIIK KOHIIEHTpamusacel), R = §,31 x -
MOJIb -

om0Oe0an ra3 TYpakThIChI.
Monekynanapel  auccoumsiianOaraH CYWbIK EPTIHAIEPIIH
MOJIZIK KOHLEHTpaUMsAChl OblIail aHbIKTala/bl:

M N
= — = — (96)
p-V N,
N - eprigiHiH  OIpjaiKk  KeJeMIiHJErl  epireH  3aTThIH

MOJICKYJ1aJapbIHbIH CaHBbI.

EpTiaaiHaiH  YCTIHAErl KaHBIKKAH OyJblH KBICBIMBI — Ta3a
EPITKIIITIH YCTIHJACTIAEH a3 0oJiajbl. OJICI3 epTIHAIEPE, OHBIH
YCTIHJIET1 KAaHBIKKAH Oy KbICBIMBIHBIH CAJBICTHIPMaJIbl KeMyl Payiib
3aHBIMEH AHBIKTAJIA/IbI:

P, - P '
“ = = 9.7)
P

'
0 zZ+ Z

P, - Ta3a epiTKIIUTIH YCTIHAET] KaHBIKKAH OyJIbIH KbICBIMBI, P -

epTiHAIHIH YCTiHAEr KaHBIKKAH Oy KbICBIMBI, Z - €pireH 3aTThIH
MOJIIHIH CaHbl, Z - CYMBIK MOJIIHIH CaHBI.

2. 9jaicTeMelIiK HYCKAayJ1ap MeH eCKepTyJiep

by TakpeIpeiniTa 1-111 Typaer: (pazalbIK aybICyFa apHaJlFaH €CEOTep
KapacThIPbLIa/IbI.

1. ATanfaH TakbBIpBITIKA apHAJIFaH €CEenTepil IIapTThl TYpJe
MBIHA/Iail yIII TOIKa Oesyre 0osabl;

a) aybiCy HYKTeCiHe >koHe (a3alblK aybICy/blH KalChlOIp
aymarblHa COHKeCc OepuIreH curarramajiap MEH [apaMmeTpliep
apKbUIbl Oenrici3 (U3MKalbIK aManapasl aHblKTay. by ecenrepai
MIBIFAPYABIH,  HEri3rl  9Jicl, ecenTiH Ma3MyHbIHJa Oepuirex
maptrapasl, Knanepon-Knay3uyc TeHaey1H HIemyre nanjianafy.
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b) ecenTiy Ma3MyHbIHAA O€puUIreH MAPTTapIblH HETI131H]E,
(azayIbIK TEIMe-TeHAIK KUCBIFBIHBIH OOMBIHIAFbl OPTYPJl  TEPMO-
JTUHAMUKAJIBIK ~ [apaMmMeTpiiepJlH  e3repy  3aHJbUIbIFbl  MEH
CpPEKIISIIIKTEPIH 3epTTeyre apHaiFaH ecenrtep. Kem perre aranran
TUINITEC €CENTEPAl WILIFAPY TEPMOAMHAMUKAIBIK TYPJCHIIPYICP/Il
Knaneipon-Knay3uyc TeHaeyiHe KongaHyFa HEr13/1C/ITeH.

C) OyIbIH KacHeTTepiH, ayaHbIH aOCOJIOTTIK JKOHE CaJIBICTBIP-

MaJibl bUIFAIABUIBIKTAPbIH, COHBIMEH KaTap, epTIHAUIEpP/IH OCMOC-
TBIK KBICBIMBIH [P = aHBIKTayFa apHaJFaH ecerTep.

o

2. EpTIHIIHIH KPU3UCTIK TEMIIepaTypajaaH TOMEHT1 Ky#l Oy zen
aTtajanel. Erep OyIbIH THIFBI3IBIFEI a3 00JICA, OHBI HAEaJ] a3 PETIHIE
KapacTeIpajJibl, COWTIN, OHbIH KyulH KianeipoH-MeHienees
TEHJICYIHIH HET131HJAe cunarTtanabl. KepiciHiie, OyAblH ThIFbI3IbIFbI
Kenm OoJica, ObIH KYWi, peaj ra3 YIIiH TaradblHAadraH, BaH-nuep-
Baabc TeH/1€y1 apKbLIbl AHBIKTAJIA/IbI.

3. N3oTepMusiyibl TYpJAE ChIFbLICA, OYAbIH KbICBIMbI MEH TBIFbI3-
JBIFBI OpTa KaHBIKKAHFa JIeHiH ece/ll. Erep OyaplH KeJleMiH ofaH opi
azaiTa OepeTiH OoJica, OJI KOHIAECHCAIMAJIaHa OacTaujbl Ja KallFaH
OyIbIH KBICBIMBI MEH TBHIFBI3ABIFEl ©3TE€PMENI], TYPaKThl OOJIBII
Kaj1aabpl. COHABIKTaH, OCpUIreH TeMIlepaTypaja XYpPri3UICTIH €CeMl-
TEyJIEPAE, OJIap/ibl, €CENTIH kayaObl peTiH/e ayFa 0oJabl.

4. Kecrenepae KaHbIKKaH Oy KbICBIMHBIH TEMIIepaTypara Oaiia-
HBICTBIIBIFE  Oeplnmeiial. Cedeb1, erep ras3ablH KbICBIMBI O€Nriil
Oosica, KyH TEHAEYJIepl apKblLJIbl OHBIH TBHIFBI3IBIFBIH OHAW TaybIl
aimyra 0oJ1ajbl.

5. Ecen msrrapyanl ;KeHIAETY MaKcaThIH/Ia MBIHAal Oemriiey-
JIEP EHTI3UINeH. MpbIcanbl, KaTThl, CYMBIK JKOHE Ta3 Topi3/l (a3zanap

1

corikec 1, 2, 3 muaekcrepimen Oenriaenred. Erep, v, = — - KaTThl

P

(a3aHBIH MEHIIIKTI KOJeMI, £, - OHBIH TBHIFBI3JBIFEI 0OJICA KATThI

(hazagaH CyHMBIK (pa3aFa aybICy KE31HJErl OHBIH, KOJIEMIHIH ©3repicl
ObL1all ©pHEKTEIE/I1:

AVIZ: V, =V, = -




Mynaa Vv, XO0HE 0, -  CYMBIKTBIH MEHIIIKTI KOJeMl MCEH
TBIFBI3ABIFBL. JIQJI OChI CHUAKTBI, V, KOHE L, - Ta3JblH MEHIIIKTI
KeJleMi  MEH  ThIFBI3ABIFBL.  Kem  perre, KYyBIK  TypAe
Av,, = v,—Vv,~ v, Jen caHanagel. L, - >XacblpblH OyjaHy
KpUTybl. Mynma Ay, = — Av,, xoue AL,; =—AL;, mnpouecTin

aybICy OafbITBIHA TOyeJAl OOJaThIHBIH, al OlpakK MbIHA TEHJIK
OpPBIH/IAJIAThIHBIH €CTEH IIbIFapMay Kepek

). (&
5T 23 5T 32 |

3. Ecen mbiFapy yJriaepi

9-1.Knmaneripon-Kimay3uyc  TeHaeyiH  maigagaHbIl °'C
TeMIIepaTypaaarbl CyJIbIH MEHIIIKT1 OyJIaHy KbLTYbIH TaOBIHIAD.

bepinzeni:
I' = 278K

Tk:qg — 7?

Hlemimi: byn xepae Kianenpon-Kinay3myc TeHIeyl MbIHA
TYPAE a3bLIaJIbl:

OP
ot y,) 0
ol T T
Mynna v, - OyabiH, a1V, - CyAblH MEHUIKTI Kesemjaepi. by

)Kepjie KaHbIKKaH Oyjbl Hjeall ra3 Jien caHayra Oonaabl. Jlemek, 1
MOJIb Oy YIIIH ra3 KYHIHIH HEeT13r1 TeHJieyl Obuiai ’Ka3blia/ibl:

RT
VS = —
> (2)

H

Mysnarsl P = 6,54 mm.c.6. - 5 °C temneparypa yuiiH KecTeaeH
aHBIKTAJIFaH, KaHBIKKAaH OyIbIH CepIIM/ILIIT, SFHU, KbICHIMBI.
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AnabIMEH (2) TEHJICYre KIPETIH IIaMajapAblH CaH MOHJIEPIH

KOMBITI €CEIMTEYyJep apKbUIbl  OYIbIH MOJBAIK MEHIIIKTI KeJeMl
aHBIKTAJIAbI:;

278
v, =831-——-1333 = 2.65M° / mons .
,54
Copman KeWiH, V. -2 OpHETIHEH CYIBIH MEHIIKTI KeJeMl
Pc
TaObLIAIbI:
V, = H 18103 / vonw
P>
3
-3 M .
byn xepne wu = 18-107 - CYABIH MOJBIIK Maccachl, aJ
MOJlb
; Ke ..
P, =10" — - oHbIH TeEBIBABIFEL byman Vv, >> v, ekenuiri
-'M

KOpIHE/l, SFHU, OyJIbIH KeJIEMIHE KaparaHJa CYJbIH KOJeMl oTe as.
Ounai OoJica, OIpiHINNI TEHJAEY MBIHA TYPre KEITIPUIII XKa3blLIaIbl:

dP  dP dP g dT

HCEMCCC

dT  dT’ P RT?

3)

Kimriripim TemmeparypanblKk wHTepBan 1, — 1,  ymiH OymaHy

KBUTYBIH TYpPaKTbl Oen aibln, (2) TeHACyAl MHTerpaigayngaH
MbIHAJal OPHEK WIbIFa/Ibl:
P I, —T
1I1—2 _ Q{)( 2 1 ) : (4)
P R, T,

(4) dopmynagan, OepuireH Temiieparypajia, CyAblH MOJbLIAIK OyJIaHy
KbUTYBIH aHBIKTayFa MYMKIH/IIK O€pETIH OpHEK aJIbIHAJIbI.

P
RT,-TZ-ln?2
— L 5)
fo Tz _Tl (
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(3) popmynamarer F, xone P, «Kbickimblmapel [, xoHe 1,

TemriepaTypanapra coiikec. Ecentiy Ma3mynsiaa 5 'C Temmepa-
Typajgarbl ~ OynaHy  KbloyblH  TaOy  kepek.  COHJIBIKTaH,
remrieparypanap unrepsaisl yiin 4 'C xone 6 'C  gem anyra
ocomagel. Ocel  Temieparypaiapra  COMKeC  KaHBIKKaH Oy
CepHmiMIUTIKTEpl ~ MBbIHaraH  TCH; P =6,1 mm c.6., ai
P, =7,01 mm c.6., sruu,

i =1,15.
1
OcbiHbI k0HE (5) (QopMyliara KIpETIH (PU3UKAJIBIK IIaMaliap/IbiH
CaH/IbIK MOH/EPIH OpbIHJApblHA KOMBII €CEHTeyJIep KYPri3y CylblH
MOJIBJIIK OyJIaHy KbLUIYbIH OCpe/l:

_831-277-279-InL15 _ . o Jloc

2 MOJIb

qo

bynaH, MeHIIIKTI OyJIaHY XKbUTybl MbIHA (DOPMYJIAMEH aHbIKTAJIa Ibl:

q:q_ﬂ
y7i
HEMCECCC
45-10°
g = =252
18-10 MOJIb

0
9-2. Temneparypacel 30 "C ayaHbIH CaJbICTHIPMAaJIbl bUIFaJI-

. 3 . .
AbUIBIFBL  75% OosraH. Ockl Ke3zeri ayaHnblH 1 M~ KeJieMIHJIEr! Cy
OYBIHBIH MOJIIIEPIH aHbIKTaHAap.

bepinzeni:

@ = T75% = 0,75.

T = 303K, V =1m".
T/k: m — 7
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Aya 1,2 (1,02 | 0,74 1,40 -193 2,09 2,37
9

Cyrex |00 | 1,41 | 1,00 1,41 -252.,7 4,61 16,0
9

["enuii 0,1 | 2,08 1,25 1,67 - - 1.41
8

CyoOymr | 0,0 | 1,82 | 1,38 1,31 - - 1,58
048

Ortrek 1.4 (091 |0912 | 1,40 -133 2,14 2,39
3

Kemip 1,30

kbimr-n | 1,9 | 0,65 | 0,65 -78,5 5,95 2,39

ra3bl

2. Herisri ¢pu3uKajabIK TYPAKTbHLIAP

1. MUnean ra3 MOJIIHIH KaJIBITIThI

JKaraanaarbl KOJIeMl V,= 2242107 m°.
1
2. ABOTapo caHbl N, =6,02-10" .
MOJb
3. YHuBepcan ra3 TypakThICHI R = 8,31 Aore .
Mmonb - K
4. boablMaH TYPaKThIChI k=138-10"" ’HTM
5. Jlommmuz casbl n, = 2,687-10% L@
M

6. MaccaHbIH aTOMIBIK O1pJIIri
(KeMIPTEK aTOMBIHBIH MacCachl) 1(.,w.a.6.) =1,67-107 ke.
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3. I'a3 MoJieKyJ1aJ1apAbIH opTa 3¢ dexTuBTI AMaMeTpJIepi,
o (M) Men opTa epkiH k01 y3bIHABIKTAPLI A ().

KansInTel Kyiinepe (P =760 mmc.6., T=273K ) .

4 kecre

3arrap o (m) A (m)
Asor 3,75-10 . | 0,59-107
Aya 3,74-107" m. 0,60-107"
CyTek 2.75-107" m. 1,00-107
[ennii 2,18-107" m. 1,75-107
Otrexk 3,64-107"" m. 0,63-107"
Kemip KbIIKbLT | 4 65.107° a1, 0,39-1077
'a3bl

S. Ken0ip 3arTapaAblH KPU3HCTIK KbICHIMIAPbI
MEH TeMIepaTypaJjiapbl

S KecTe
3arrap T., K P, 10" Ila
A30T 126 33,9
Benzomn 562 47,7
CyTek 33 13,0
[enmii 5,8 2,29
Cy OynI 647 22,0
Orrexk 154 50,3
KeMip KBIIIKBLI 304 73,9
rasbl
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4. KaHBIKKAaH Cy OYybIHBIH dPTYPJIi TeMIIEpaTYpPaaa¥bl
cepmiMILIIri MeH ThIFbI3ABIFBI

6 Kecrte
t°.C | P,Mmc.6. p,T/M> t°.C | P,Mmc.6. 0,I/M
-5 3,01 3,22 15 12,79 12,8
0 4,58 4,84 16 13,63 13,6
] 4,83 5,22 17 14,53 14,5
2 5,29 5,60 18 15,48 15,4
3 5,69 5,98 19 16,48 16,3
4 6,10 6,40 20 17,54 17,3
5 6,54 6,84 21 18,65 18,3
6 7,01 7,30 22 19,83 19,4
7 7,51 7,80 23 21,07 20,6
8 8,05 8,30 24 22,38 21,8
9 8,61 8,80 25 23,76 23,0
10 9,21 9,40 26 26,21 24 4
11 9,84 10,0 27 26,74 25,8
12 10,52 10,7 28 28,35 27,2
13 11,23 11,4 29 30,04 28,7
30 31,82 30,3 80 355 293,6
40 55,3 51,18 90 526 4219
50 92,5 83,20 100 760 597,4
Ban-aep-Baanabc TypakTbLIapbl
7 KecTe
H-um W’
["azpap a, > h-10°,
MOJIb MOJIb
Cy Oybl 0,556 3,06
KeMip KbIllIKbLI Ta3bl 0,364 4,26

OTreri 0,136 3,16

AproH 0,136 3,22

A3zot 0,136 3,85

Aya 0,136 3,58
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