1. HazBanue BeniectBa: npomnad_npumep npukas 137 I'T" C3HS.

2. OHpCI[CJ'ICHI/Ie arperaTHoro COCTOAHHA:

- Tas;

Onpenenenune arperarioro cocrostuusi, KIIP u nopora rereporennoctu TBC

OCYILIECTBIISIETCS] HA OCHOBE cpaBHEeHUS TemnepaTypsl cmecu TBC (t1pc=15), °C, myTem cpaBHEHus C:

- TeMIIEpaTypoii TUIABJICHHS IPU HOpMaITbHBIX ycnoBusix, °C (Tplavl=-187,690 °C);

- TeMIIepaTypa KUIeHHs Ipyu HopMaibHbIX yeiaoBusx, °C (Tkip=-42,060 °C),
eciu Tplavl < trge < TKip, TO BEIIECTBO - )KUIAKOCTD;
eciu Tplavl > tygc, TO BelecTBO TBEPIOE;

eciu T_Kip < trpc, TO BEIIECTBO T'a3.

B pamkax momymienus mpuHsATO, ecnu Temmepatypa TBC HeMHOro Ooiblie TemrepaTypbl KUTICHHS, TO
BEIIIECTBO CUMTACTCA TMapoM, eclii HamMHOro Oonbiie (Hanpumep, Ha 50-100 rpamycoB), To razom. B

paMKax CyIIECTBYIOIIETO MOAX0/1a MPUHSTO, YTO Map U ra3 BeAyT ceOsl Kak UAealbHbIi ras.

[Tpu daxTuueckoit Temmnepatype ttgc = 15 °C BemiecTBO HAXOAUTCS B Ta3000pa3HOM COCTOSIHUH:

Tkip=-42,060 °C menbiie wiu papao t TBC=15 °C.

3
3. Onpenenenre KOHIEHTPAMOHHBIX TIpenesioB pacnpoctpaneHus (KIIP) B pazmeproctsx % o0 u r/m”.
b1 — 3HaueHue npuHATO U3 0a3bl JaHHBIX (CIPABOYHOE)

[Tpenensr HKIIP Cer BKIIP Cr YcTaHoB. II0JIB3.
b/
dopmyna b1 o-1 -3 b/l -1 BKIIP Cr Cer
% 00 2,310 2,079 4,032 9,500 12,034 9,500 9,500 4,032
Popmynna O-4 O-4 -4 -4 O-4 O-4
/M 43,095 38,786 75,225 177,231 224,499 177,231 177,231 75,221
Pacuérnble popmyiibl onpeieneHnst KOHLIEHTPALUA:
2% =100/(ay " B + by) , %06 1)
Ol = g2, %00 @
2% =100/(1+ 4,76 - B) , %06 3)
macc  _ 16,04:1072:¢%%0.pp 3
(pC((p% 06) - Trpe s r/M (4)
Macc — . — M . 3
(pCF(PHaC) - VM M = RT1RC M ’ r/M (5)
koadpurment 1000 Tonbko ecnu By,. uMeeT pa3mepHOCTh Klla.
®Crop. yTTBC
% 06 _ (Puac)
(pcré)PHaC) "~ 16,04-1072-Mp’ %o 06 (6)
B ¢popmyae (1):
ay, by - yHUBEpCaIbHBIE KOHCTAHTHI, HIMEIOIINE CICTYIONINE 3HAYCHHUS:
aM bM_
Jlst Berumcienust HwkHero npeaena | 8,684 | 4,679
J1y1s BEIUMCIICHUST BEPXHETO TIpeiena;
mpu f < 7,5 1,550 | 0,560
pu B > 7,5 0,768 | 6,554




f — xoadumreHT n30BITKa KUCIOPOAa B PEaKIIUU TOPEHUS, OTPEIEISACTCS:

Ny —Nx Mo

=nc+ng+
,Bncn54 )

+ 1.25np

rue Ng,Ng,Ny,Np,Np — YUCIO aTOMOB, COOTBETCTBEHHO, YIJIEPOJAA, CEPbI, BOAOPOJA, KHCIOPOJA,
docdopa B MOIEKYJIEe COCTUHEHHUS;

Ny — YHUCIO aTOMOB TaJIOT€HOB B MOJIEKYJIE COEIMHEHHUS, OKUCISIOLUMX BOJOPOA A0 rajoreHBOI0pOa
WK yTIepo 1o ranorenyriepoaa suna CX4.; ranorenst: F, Br, Cl, |

B ¢opmyie (2):

OrneHka rpaHul] NIPUMEHUMOCTH ypaBHEHUsI AHTyaHa!
pTmIn < tygc < pTmMax ypaBHeHHE TPHMEHHMO;
pTmin > tygc > pTMax ypaBHeHHE HE TPUMEHUMO;

pTmin u pTmax — TemmeparypHble Mpeaciabl MPUMCHUMOCTH YpaBHEHHUS AHTyaHa, COOTBETCTBYIOT
3HaueHusAM u3 b/l (cpaBouHbIe).

Dy wiu s — JABICHHE HACBHIIICHHOTO Tapa BEIECTBA MPU TEMIIEPaType, COOTBETCTBYIONICH HIDKHEMY (WU
BEpXHEMY) Ipeneny BociuiameHenus, klla; p,.y — atMmocdepHoe nasienue, klla, mpuHUMaeTcs paBHBIM
101,325 xI]a.

TemnepaTyppl, COOTBETCTBYIOIIME TIPEJeIaM BOCIUIAMEHEHHUSI COOTBETCTBYIOT 3HadeHUsM u3 bJl
(cripaBOUHBIE):

NTPR — HuKHMI TeMIepaTypHBIH Mpeesn pacupocTpaHeHus miamMmeny, °C;
VTPR — BepxHuil TemMnepaTypHblil Ipees pacnpocTpaHeHus miamenu, °C;

Dy wnu s — ONIPEZEIIACTCA 110 YPABHEHUIO AHTYyaHa:

pB

lg Pppe = pA — ————
gHaC p pca+t

pA, pB u pCa — ko3 dutueHTsl ypaBHeHUs, onpenenstorces u3 bJ1; B,,. umeer pasmepHocTsh kl]a.

t - TeMIiepaTypbl, COOTBETCTBYIOIIUE Tpe/IeiaM BOCIUIAMEHEHHS (COOTBETCTBYIOT 3HaueHUsIM u3 BJI ms
NTPR u VTPR), °C.

B ¢popmyuie (3):
f — ko3ppunreHT U30bITKa KUCIOPOAa B peaKIMu TOpeHus, onpenensercs kak u B popmyne (1).

B ¢dopmyae (4):

% 06

rae ¢ coliep;kaHue rasza, % 00; M momnspHas macca, I/MOJb; p — JNaBlieHHE Ta3a (MPUHUMAETCS 10

atMochepHOMY), MM. PT.CT. mpuHUMaeTcs paBHOU 760; Trpc — pakTHueckas Temrmeparypa rasa, K.

B ¢popmyuie (5):



OreHka rpaHul] MPUMEHUMOCTH YpaBHEHHsI AHTYaHa MPOU3BOAUTCS aHATOTMYHO (GOpMyIHI (2).

(p?ﬁf}f , — MaKCHMaJbHO BO3MOXKHAs MACCOBAs KOHICHTPAUMs Mapa NP TEMIEPAaType OKPYKaromiei
Hac

Cpelbl, COOTBETCTBYET IABJICHHUIO HACBIIIEHHOI'O I1apa B YCJIOBUSAX PaBHOBECHUS >KUIKOCTh - IMap IpH
HETOABIDKHON aTMocdepe (IITUJIb);

V,, — mapuaibHbIi MOJIBHBIH 00beM Ta3a (T/MoJib, KI/KMOJIb) Mpu pacuéTHoi Temneparype Ttgc B K u
atMochepHoM naBieHunP, ,, B klla;

M monsipHas Macca, r/MOJIb;
R — yHuBepcasibHas ra3oBas moctosiHHas, R = 8,31 J[x/(monp*K).

P,.c — IaBjieHHe HACBILIEHHOTO napa, klla; onpenensercs no ypaBHeHUI0 AHTyaHa, Kak U B popmysie (2)

B dopmyure (6):

0, . (9
(pc/‘;(of , — MaKCHMAJbHO BO3MOXKHAs 00BbEMHAsT KOHIIEHTpAIUs Tapa npu (PakTUYeCKOl TeMmeparype,
Hac

COOTBCTCTBYCT JABJICHHUIO HACBIIICHHOI'O ITapa B YCIIOBUAX HEIOABUXKHOM aTMOC(l)epLI (H_ITI/IJ'IB);
Macc

Pcrp,,, — MAKCUMATILHO BO3MOXHAs MAccOBas KOHIEHTPAIHA Mapa mnpu (akTHUeCKO TemmepaType,
Hac

COOTBETCTBYET [ABJICHUIO HACBIIICHHOTO Tapa B YCJIOBUSX HEMOABIKHOW arMocdepsl (IITHIIB),
nostydeHa u3 popmyisi (5);

M wmonspHast mMacca, I/MOJIb; p — JaBJeHHE Ta3a (MIPHUHUMAETCs Mo arMoc(epHOMy), MM. PT. CT., IO
YMOJIYaHHUI0 IpuHUMaetcs paBHou 760; Trpc — pakTudeckas remneparypa rasa, K.

Pacuér

®opmy.aa (1):

BruttoFormula | nC | nH | nO | nS | nX | nP

C3H8 3180|0010

B = n + ng + "X — 0 4 1.25n,=3+0+(8-0)/4-0/2+1,25*0=5,000
@uxnp = 100/(ay, - B + b, )=100/(8,684*5,000+4,679)=2,079 % 06
[Tposepka ycnoBus $=5,000 MeHbIIIe WK paBHO 7,5

@gknp = 100/(ay, - B + b,)=100/(1,55*5,000+0,56)=12,034 % 06
®opmy.a (2):

OneHka rpaHul] NIPUMEHUMOCTH ypaBHEHUsI AHTyaHa:

pTmin | pTmax | trge
-187,690 | -42,060 | 15
1St trge = 15 °C: pTmax < trgc ypaBHEHHE HE IPUMEHHUMO.

®opmyaa (3):

f=15,000



@£ °° =100/(1 + 4,76 - B)= 100/(1+4,76*5,000)= 4,032 % 06
®opmyaa (4)
M=44,097, TTBC:273’15+tTBC:273’15+(15):2881150 K, p:760’014 MM PT.CT.

o % 00 — 0 o
Iepecuér snauenns @¢ > = 4,032 % 06 paccunTanHOl 1Mo opmyrie (3) B MaCCOBYIO KOHLCHTPALIHMIO
3

/M’
10—2.,n%06.n7.
8 e = 16,04 1";‘: M= (16,04%107(-2)* 4,032*44,097*760,014)/288,150= 75,225 /M
(p 0 0 TB

[Tepecuér 3nauennss HKIIP u3 BJ{ <,0%}’l °6= 2310 % 06 B MAacCCOBYIO KOHIIEHTPAIIHIO r/m® s HKTIP:

Macc _ 16,04 107 2.¢p% oﬁ,M_p_

P s, = = (16,04*10(-2)* 2,310*44,097*760,014)/288,150= 43,095 r/m>

T1BC
[Tepecuét 3nauenus HKIIP o dopmyne (1) <pz/‘}’l °6=2 079 % 06 B MacCOBYIO KOHLICHTPALIUIO /v’

—-2.,,% 06
Mace 16,0410 2:¢%°

e M (16,04*107(-2)*2,079*44,097*760,014)/288,150= 38,786 r/m°

TtBc

[Tepecuér 3nauenus BKIIP u3 B/ ¢°C/j’{°6:9,500 % 00 B MACCOBYIO KOHLIEHTPALHIO T/M°:

Macc __ 16,04 '10_2-(,0% 06,M_p
(pc((p% 06) -

= (16,04*107(-2)*9,500*44,097*760,014)/288,150= 177,231 r/m*

TtBc

[Tepecuér 3nauenust BKIIP mo hopmyne (1) ¢°C/§’{°6=12,034 % 00 B MaccoByI0 KOHIIEHTPAITHIO /v

Macc __ 16,04 107 2.¢% OG-M-p_

P o = = (16,04%107(-2)* 12,034*44,097*760,014)/288,150= 224,499 r/m°

TtBC

®opmyaa (5) u Popmy.a (6)

OreHka rpaHull IPUMEHUMOCTH YpaBHEHHUs AHTyaHa aHAJIOTUYHO (popmyiie (2):

pTmax=-42,060 °C < trpc
Konnentpanus
st tpge = 15 °C p 5o
TBC (pCIz‘i(CBCKHEBL[) ! (pCF(OBKHP_B[L)
% 00 9,500
/™M 177,231

BriBoj.

Ob6nako TBC ¢opmupyercs npu ¢aktuueckoir temneparype (trgc = 15 °C) - BelecTBo HaXOJIUTCS B
raz000pa3HOM COCTOSTHUH.

JlaBieHHE HACBIIICHHBIX MMAPOB HAXOIUTCS 3a MpeJesiaMy IPaHMIl ypaBHEHUS AHTyaHa. MakcHMalbHO
BO3MOJKHBIC KOHLICHTPALUH JUIS 3HaYCHUI C. IPH HEMOJBI>KHOM COCTOSTHHM aTMOC(eps! (IITHIIb) MOTYT
ob1Th puHATH 10 BKIIP, mpu kotopom emmé Bo3zmoxxHbI mporeccsl roperust TBC: o6sémuas 9,500 % o6
u Maccosas 177,231 r/m°.




3HAYEHHS CTEXHOMETPHUECKOH KOHIECHTPALMH IPHHSTH: 00bEMHast 4,032 % 06 i maccoBast 75,225 /m°,

IMoan3oBaTesiem BbIOpanbl: C.= 9,500 % 00, C..= 4,032 % 06 wmm (C.= 177,231 /M, Cor= 75,221 %
/™).

3. Onpenenenue nopora rereporenHoctu TBC
Pexomenpauusimu Hactosmero PykoBoactea n. 17 mpeamnonaraercs, 4To CMECh SIBISIETCS T€TEPOreHHOM,

eciu Oonee 50% TomuiMBa B HEM CONEPXKHUTCS B BUE Kamenb, nHade TBC cumtaercs ra3zoBoil. Takas
OLICHKa MOXXET OBbITh IMPOW3BEIEeHA MCXOJd M3 BEJIMYHHBI JIABJICHHS HACBHIIIEHHBIX MapOB U BpPEMEHU
dbopmupoBanus obnaka. JIJis JeTydnx BEIIEeCTB, TaKMX Kak mpomnaH, nmpu temmeparype +20 °C cmech
MO>KHO CUMTATh ra30BOM, a /JJIsl BEIIECTB C HU3KUM JaBJICHUEM HACBHIIIEHHOTO Mapa (pacibll AU3EIbHOIO
torunea npu +20° C) pacdeTsl NpoBOJAATCS B IpeioyiokeHnn rereporeHHoit TBC.

B npuBenenHoll Tabnuile HUKE MPOU3BEICHA OLICHKA JABJICHMS HACBHIICHHBIX MAapOB psla BEILECTB,
otHocsimuxcss K JIBXK u I'T nmpu temneparype +20° C. JlaBieHue HaCBIILIEHHBIX [ApOB JU3EIHHOIO
TOIUIMBA HA 3HAYUTEJIbHO MEHbIIE, YeM MJis IpolaHa, TJAe A IOCIEJAHEro pacuéT IpPOU3BENEH 3a
npejieiaMi IPUMEHUMOCTH ypaBHeHus AHTyaHa (pPTmax = - 42,06<+20°C) u npuBeficHa B KauecTBE

CpaBHEHHUs JIeTydecTu ero napon. J[ns BemecTB (O€H3MH, METUIIOBBIM CIIUPT, BUHUJIALIETAT) 3HAUYCHUS
ojiHOro nopsika. Kymoun noctatouno GnM3KHUi K JU3€JIbHBIM TOIUIMBAM.

pTmin, pTmax, Tvsp, Puac, 20 °C, T, °C, npu KOTOpoi
Name PA pB pCa °C °C °C xIla Prac<10xIla

,;[?I:I)SCHbHOC rorumso "JI" (TOCT 305- 5,0(1J 1314,04 192,4; -10 2465 40 0,0656 13592
,;[:;/I)SCJ'II)HOC tormmso "3" (FOCT 305- 5,0; 125573 199,5§ .35 2095 35 0,228 1084
Kymon 0.00 | 146138 | 2078 96 | 152,394 37 0,446 80,8
bensun AU-93 (3umumit) (TOCT 4,26 } } )

2084-67) 5 695,019 | 223,22 65 84,4 36 25,56 10,35
MeTHIIOBEII ClIAPT 7’50 15818’37 24%’78 -97,9 64,511 8 13,114 15,05
Bunnnanerar 6’25 13025’51 22254 -100,2 72,706 -5 12,022 16,3
Tporan 5'92 813,864 2484% 187,69 | -42,06 96 831,66 83,75

[IpoBeneHHas OIlEHKA MO3BOJISIET YCTAHOBUTH MOPOT rereporeHHocTd TCB 1o 3HaueHHIO HACHIMIEHHBIX
MapoB: CMECh CUMTAETCS TETEPOreHHOM, €CIu MNpHU 3aJaHHOW TeMIepaType OKpYXarolleld Cpesbl,
JaBJIEHWE HACKIIIEHHBIX TapoB He Ooiee 10 klla, mHAUYe cMech cunTaeTcs ra30BOM.

OrneHka 3TOro KpuTepHs NpUBEAECHA B KpailHEM cToJOLle, B KOTOPOM MPHUBEAEHBI TEMIIEPATyphl JUIS
BBIOpPAaHHBIX cMecei, Bhlle KOTopbIx TaHHas TBC cunTaercs ra3oBOi.

TeMnepaTypa BCITBIIIKH (TVSp) npuBCcACHA JIA KaueCTBEHHOM OILICHKH BEIIECTB K nepexony B
TCTCPOTCHHOC COCTOSITHHC.

Hcxons n3 JaHHBIX pCKOMeH,Z[aLII/Iﬁ, IIOJIB30BATCIIb BIIpaBC IMPOU3BOAUTH KOPPCKTHPOBKY
TCTCPOTCHHOCTHU.

[Tonp3oBarenem BbiOpan nopor rereporennoctu 10 klla.

Omnpenenenue nopora reTeporeHHOCTH /17151 BBIOPAHHOT'O BEIIECTBA:

Puac, xIla Pacuérnas tygc, °C,
HaumenoBanue TBC MPY BEPXHEH TPaHUIE TPUMEHHUMOCTH IIpu nopore

ypaBHEHUs AHTYaHa tprmax = -42,060 °C rereporenHoctr Prac< 10




klla

IpomnaH_IMpUMep TIpUKa

3 137 TT C3HS 101,326 -83,880

lgp, = pA — —L2—=5055-813,864/(248,116+(-42,060))= 2,006

pCa+tmeaX

p,= 107(2,006)= 101,326 xITa

BriBoa.

[Tpu pakTudeckoit remneparype ttgc = 15 °C BemecTBo HaXOIUTCS B Ta3000pa3HOM COCTOSTHUH, CMECh
paccuuThIBaeTCs Kak razoBas, T.K. Py,>10 klla. [Ipu Temnepatypax paBHoii uiu menee -83,880 °C cmech
OyJIeT pacCUUTHIBATHCS KaK TeTepOreHHasl.




