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TITEIIRIRA

NMPOrPAMMA TEPMOOAMHAMUYECKOI'O PACHETA
COCTABA ®A3
NMPOU3BOJIbHbIX TEETEPONEHHbLIX CUCTEM,

A TAK)XXE X TEPMOAVNHAMUYECKUX U
TPAHCMOPTHbIX CBOMACTB

OnuceiBaeMas nporpaMMa IpeJHa3HAYeHa Ui pacdyeTa IPOU3BOJBHBIX CHCTEM C
XUMHUYEeCKUMH U (ha30BbIMH mpeBpamieHusMu. OHa MO3BOJSIET MOAEITUPOBATH TMPEICIBHO
PaBHOBECHBIE COCTOSIHHS W pealu3yeT CO3JaHHbIH B MOCKOBCKOM TI'OCYJapCTBEHHOM
TEXHUUYECKOM yHuBepcutere M. H.D.baymana merox u anroput™m pacuetoB. [Iporpamma
compsiKeHa ¢ oOIMpPHON 0a30i MTaHHBIX CBOMCTB MHIUBUAYaJIbHBIX BELIECTB, YTO JIEIAET €€
IIPUTOTHOM JIIs1 MCCIIEA0BAHUS IPOU3BOJIBHBIX 10 XUMUUYECKOMY COCTaBY KOMIIO3ULIMM.

[To cpaBHeHHio ¢ mpeamecTByrOmuM MnpoToturnoM (mporpamma ACTPA) naHHBIN
NpOrpaMMHBIM  MPOAYKT oOjamaer ropa3fgo Oojee  yOOOHBIM — MMOIBH30BATEILCKHM
uHTEephEHCOM U TMPETOCTABISIET HOBBIE BO3MOXHOCTH MO 00pabOTKE W OTOOpaKEHHUIO
pe3ynbTatoB MojenupoBaHus. [lpenenpHOe 4YMCIIO XMMHUYECKUX 3JIEMEHTOB, M3 KOTOPBIX
MOJKET COCTOSITh HCCIIelyeMasl CUCTEMA, PaBHO MATHIECATH; YUCIO KOH/IEHCUPOBAaHHBIX (a3,
paccMaTpuBaeMblX B XOJE€ OJIHOIO pacuera, OTPaHMYEHO [BYMACTAMH, a KOJUYECTBO
KOMIIOHEHTOB Ta30BOH (a3bl, 00pa3ylommxcs B PaBHOBECHHM (YUCIO WHAWBUAYAIbHBIX
BEULIECTB), MOXET JOCTUraThb BOCBMHUCOT. [Ipu mpoBeneHHMH pacdyeToB A IE€TEPOreHHBIX
CHUCTEM BO3MOXHO HCIIOJIb30BAaHME KAaK MOJEIHW OJHOKOMIIOHEHTHBIX HECMENIMBAIOIIMUXCS
¢a3, Tak U MozeNeil KOHAEHCUPOBAHHBIX PACTBOPOB.

1. Hauano paboTbl mporpaMmMbl MOJEITUPOBAHHS
TepMoarHaAMU4ecKu paBHOBeCHbIX cocTosiHuM (TERRA).

[Tocne ycTaHOBKM Ha KOMIIBIOTEPE BCETO MPOTPAMMHOIO KOMIUIEKCA MOEINPOBAHUS
¢$a30BbIX M XMMHUYECKHX pABHOBECHH, B TJaBHOM MEHIO ONEPAIMOHHONW CHUCTEMbI
WINDOWS [Ilyck/Bce Ilpocpammur MoxeT ObITh HalifieHa HOBas rpymnma Terra. B aToit
Ipylne HaxoAsTcs SIpbIKM (MUKTOrpaMMbl), cBa3aHHble ¢ mporpaMmMamMu TERRA u INFO.
Hns 3amycka nporpammbel TERRA gocTaTodHO MOABECTH yKa3zaTeslb MBIIIU K €€ SIPJIBIKY U
HaXAaTh JIEBYIO KJIABUIILY.

Yhopoctuts  JOCTynl K IHporpaMMe MOXKHO IIyT€M pa3MEIUEHHUs €€  sIpJIbIKa
HEIMoCpeIcTBEeHHO Ha Pabodem ctosie win B 1000H y100HOM 7151 TIOJIb30BaTEIIS MarKe.
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B pesynbTare BpI30Ba IMpOrpaMMbl Ha 3KpaHe KoMIlbloTepa nosBuTcss OcHoBHOe OKHO
IIPOrpaMMBbl CIEAYIOIIEro BUA:

Peagwung 4.02  noséps 2005 -
MonHana BepcuA

ST NS SEMACTIGE BF CHUCKS
Fadans naiop und.cemece
24 naparsewmp: FAEITEERE j Fuxcaposanty KONRERIIPALNL
Fadawe cocmas Kohd PacHEopos
LK | SR Fadams uNepHNSe CeM ACHIED
7 Mifa | ZHAYEHNE Hepxrormonenmuos monanee
Adnoifamuveckoe pacnpanns

14 naparawp: TRIIIEP

Puc.1.

Ecnmu «mmpoBecTr» ykazaTelneM MBIIIHA 10 M300paXCHHWI0 OKHA WJIM HakaTh B 00JacTh
OKHa JICBYIO KIIABHUIIY MBbIIIA, TO 3aCTaBKa CMCHHUTCS Ha AaKTHBHOE H300pakKeHUE
COBOKYITHOCTH Pa0OYHX 3JIEMEHTOB MPOTPAMMBI, KaK 3TO IMOKa3aHO HIKE

XynviiecKoe H ansane PABHOBECHE MIOIOKONMIIOHEHTHBIX CHCTEM

Aursvecron oprryac semecied

— Hapanempe pagnogecua — — Ocabrie yoaoaus —

Ti napavemp: TEMIIEPATYPa

IHEWEHUE
IHEWEHUE

I A
Puc.2.

MoHO BHUIETb, YTO Bcsi 001acTe OcHoBHOro OkHa pa3zdouTa Ha TpU WHPOPMALMOHHBIX
no1o0acTy (MaHeNn) U COACPIKUT TPYIIY YIPABISIONINX 3JIEMEHTOB (KHOIIOK).
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[Tanens «MCXoAHbIM COCTaB CUCTEMbl» MpeaHa3HAuYeHa JUIs BBOJA W OTOOpPa)KEHHUS
HH(bOpMaI_[HH O BCHIICCTBAX, OHpC,Z[e.HSIIOIJ_[I/IX nepequL nu co;[epxcaHHe B CHUCTCMC
XAMUYECKHX DJIEMEHTOB, TO €CTh MCXOIHBIH XMMHUYECKHI COCTAB.

[Tanens «[lapamMeTpbl paBHOBECUS» CIYXKUT JUISL BBIOOpa TeX JBYX IapamMeTpoB
COCTOSIHHUS, KOTOPBIE ONPEIENSAI0T PAaBHOBECHE. 3/1€Ch K€ MOTYT 3alaBaTbCsi YHMCICHHBIC
3HA4YCHM [IapaMETPOB U AUANa30H UX U3MEHEHUS.

[Tanens «Ocobble YCNOBUS» COACPKUT YIPABISIIOIIME SJIEMEHTHI, TO03BOJISIONINE
U3MEHATh Ha0Op MHIWBUIYAITbHBIX BEIIECTB, YUUTHIBAEMBIX MPHU MPOBEACHUH PACUETOB, U
(dbopMHpOBaTh CrieMATIbHBIE TPEOOBAHUS K YCIOBUSAM MOJICITUPOBAHMUS .

praBJ’IHI-OH_II/Ie kHONKH OcHOBHOTO OKHA BBINOIHSIIOT cleayronue (I)YHKI_II/II/II

O6HOBUTb

OYHCTKA BCEX MOJIeH, MpeJHa3HaYeHHbIX /ISl BBOJIA
uHpOpMaINH;

OTKpbITb - OTKpBbITHE (hailyia ¢ UCXOAHBIMU JAHHBIMU pPaHee
MOJIFOTOBJICHHOTO BapHaHTa pacyeTa

BeLIJ,ECTBO - OpraHuszanus JOCTYyIIa K MOJIb30BaTEIbLCKOH 0a3e JaHHBIX
IPOCTBIX BEIICCTB, KOTOPAsA MO3BOJIACT YIIPOCTUTD
3aJaHUC UCXOOHOI'0 COCTaBa CUCTCMbI

CrapT - MHUIIMUPOBAHHUE BHIYUCIUTEIHLHOTO MpoIlecca

CoxpaHuUTb - coxpaHEHHE MMOATOTOBICHHOI'O BapHAHTA UCXOTHBIX
TAHHBIX B (paitie

CnpaBka - BBI30B CIIPaBOYHOI MHDOpMAIHH
(B HACTOSIIIIMI MOMEHT 3Ta (PYHKIIHS HE peaTu30BaHa)

Bbixoa - 3aBeprienue paboTsl mporpamMbl TERRA

Xota pynkuus Cnpaska sBHBIM 00pa3oM He peajin30BaHa, TEM HE MEHee, onepaTUBHas
MHCTPYKLUS 110 UCTOJIb30BAaHUIO MPOTPAMMBI BHICBEUMBAETCS B CTPOKE CTAaTyca COCTOSHHUSA
(pacmosio’keHa B caMOM HIDKHEH 4acTH OKHa IMporpaMMel 1o Beel mupune). CTpoka crartyca
COCTOSIHUSI COAEP)KUT TIOACKAa3Ky O (YHKIMOHAIBHOM HA3HAYEHUH JIIOOOTO DSJIEMEHTa
yHpaBJIeHus, KOra K Hemy MoABoAUTCs Kypcop. Ilpumep MoxkHO yBUIETh Ha puc.5.

2. 38.,[[3HI/IG HCXOOHOI'0 COCTaBa CUCTEMBbI

[Iporpamma TERRA mpeaHa3zHaueHa uisi MOJETUPOBAHUS HPEOelIbHO PABHOBECHLIX
COCMOAHULL CIOXHBIX cucTeM. Mcmonb3yemblii MeToJ pacdera He MO3BOJISIET HAaXOJUTh
«TPAEKTOPHUIO» TEPexo/ia K paBHOBECHOMY coCTOsiHMIO. [loaToMy B KauecTBe MCXOAHBIX
JaHHBIX, OMNPCACIAIONINX XUMHUYECKUH COCTaB CHUCTEMBI, JOCTATOYHO 3aAaBaTb TOJIBKO
MacCcOBOE COJIEpKaHNuEe XUMUYECKUX JIEMEHTOB.

Hanpumep, paccuMTbiBas mapaMeTpbl pPAaBHOBECUA, JOCTUTAEMOIO B  peE3yjbTare
TUIIOTETHYECKOH peakuun CO + H,0 , COCTaB CUCTEMBI MOYKHO OIIPEIEIINATD KAK:

IMomp C+2Monga O+2mvona H wmm 12011vrC+32r0+2016TH

Ha manenn «MCXOofHbI COCTaB CUCTEMbl» B 3TOM CiIydae KaXKIblii XUMHUCCKHH 3JICMEHT
YKa3bIBa€TCs ClieBa B OTACIIBHOW CTPOKE, & €ro MacCcoOBO€ COJEp>KaHHE — B MPABOM YaCTH
MaHeJI Ha TOM e ypoBHE. B mporpamme npezmnoaraeTcs, 4To 3a1aeTCsi UMEHHO MACCOB80e
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cogepxanue. [locie BBoga 3ToM HMH(POPMALUU MaHENb HCXOJHOTO COCTaBa CHUCTEMBbI
npuoOpeTaeT BUJ, MOKa3aHHbIN Ha Puc.3.

— Hexadwil cacmiae clucmentss —
Kuamneckon (poparyae cemecnea ~| Codepwcanue
[T € 12011
[z 0 32
[3 H 2014
[+
[5 =
Puc.3.

HopMupoBka MaccoBoro cogepxaHusi XAMUYECKHX 3JIEMEHTOB U MpPUBEJIEHUE €ro K 1 Kr
wm 100% win k eauHHIe HEe Tpedyercs. DTO OyIET BBINOJHEHO MPOTPAMMHO B XOJE
pacuera.

Hepr,Z[HO BUACTH, YTO B JaHHOM cnyqae OT IIOJIB30BATCIIA HpOI‘paMMbI HOTpC6OBaHCH
MpEeABApUTEIIbHBIA  MEPecuyeT  MOJBHOTO  COJEP)KaHUS ~ XMMHUYECKHX  JJIEMEHTOB,
conepxkauuxcsa B CO u H>0 B MaccoBoOe coJiepKaHue. DTa NpoLeaypa B CiIydae CIOKHBIX
MHOTO?JIEMEHTHBIX CHCTEM MOXET MOTpeOOBaTh OOJBIIOTO 00beMa MOATOTOBUTEIBHBIX
pacueToB. B TO e BpeMsi, 3TH BBIYUCICHHS JIETKO Gopmanu3ytorcs. [losTomy B mporpamme
TERRA mpeaycMoTpeHa BO3MOKHOCTH 3aJaHUSl B KaXJ0W CTpoke maHean «MCXOAHbIN
COCTaB CUCTEMbI» HE TOJBKO OTACIBHBIX XHMHUUYCCKUX DJICMCHTOB, HO H COGI[PIHGHPIﬁ,
00pa3oBaHHBIX UMH. B mampHEWIIeM 3TH COCIMHEHHUS B OOIIeM ciaydae OyAayT Ha3bIBAThCA
NPOCMbIMU 8euecmeamu, U3 KOTOPbIX W3HAYAIbHO COCTOUT UCCieayeMas cuctema. ToT ke
BapHaHT UCXOJTHOTO COCTaBa MOXKET OBITh OMMCAH TaK, KaK 3TO MOKa3aHo Ha Puc.4.

— Hexoowmii cocmas cucmanss —
Xuamvecxon popagya cewectica < Codepwcanue

[1co 28.011

[z Hz0 18.016]

[

[4

5 g

Puc 4.

@®opMyJIbl IPOCTHIX BEUIECTB 3aMUCHIBAIOTCS C MCIIOJIB30BAHUEM CHMBOJIOB XUMHYECKHX
3JIEMEHTOB, NMPUHATHIX B Nepuoaudeckoil cucreme J[.JM1.MenneneeBa, ¢ y4eToM CTPOUHBIX U
nponucHeIX OykB CrexmoMmerpudeckre KOA(PQHUIMEHTH 3aIHCHIBAIOTCS B CTPOKY, YTOOBI
o0yerynTh mporenypy Habopa MCXOIHBIX AaHHBIX. CTexuoMeTpuieckue Kod(QUIMEHTHI,
paBHBIE €IMHMLE, MOTYT omyckarbcsa. Koadounuents: ymuHoxenus, tuna Al(OH)2, mpu
3anmucu (GOopMyJl NMPOCTBIX BELIECTB HE JOIycKaroTca. BMmecTo 3Toro B JaHHOM cilydae
cienyer 3anucath AlO2H2. PaspemieHO HCHONBb30BaHUE JIPOOHBIX CTEXMOMETPUYECKHX
kodddurmento, Hampumep, N54.63014.67. Hukakue JOMOJHUTENbHBIE MPU3HAKHU
($a30BOro HMIM HMOHHOTO COCTOSHMS IPU OINMCAaHMM HMCXOJHOTO COCTaBa CHUCTEMbI HeE
JIOITYyCKAIOTCA, TaK KAaK BO3MOXKHOCTb 3aJaHUS IPOCTBIX BEILECTB INPEILyCMOTPEHAa BCEro
JMIIB TS 00JIeTYeHUs 3aJaHUs COJCPIKAHUS XUMUUECKUX IEMEHTOB.

BOT HECKOIBKO MPUMEPOB JOITYCTUMOM 3arucy (POPMYJT TPOCTHIX BEIIESCTB
CaCO3 - CaCO;

N54.63014.67 - N 5463 O 1467
NH20OH - NH,OH
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KonnuecTBo 3ape3epBUPOBAHHBIX CTPOK JUIsl 3aJaHUS HCXOJHOTO COCTaBa CHCTEMBI,
paBHO mATHAECITH. HoMep cTpoku OTOOpa)kaeTcsi ciaeBa OT IOJISL, MPEJHA3HAYCHHOTO IS
3anucu (OpMyIIbl IPOCTOTO BEIIECTBA, a JIMHEHKA MPOKPYTKU MOMEIlleHa OCPEANHE MaHeIH
BBOJIa MICXO/JHOTO cOCTaBa CUCTeMBI (cM. Puc.2). CTpoku MOTYT 3alOHATHCS HHPOpMAITUe
B IIPOM3BOJILHOM MOpsake. Mex a1y 3anoIHEHHBIMU CTPOKAMHU MOTYT OCTaBaThCA MyCTHIE.

B nmpouecce mpoBeaeHHS MAacCOBBIX pPAacdye€TOB MOXET BO3HHKHYTh IOTPEOHOCTH
BapbUpOBaTh COJIEPKAHUE MCXOJHBIX MPOCTBIX BELIECTB, OOpasylolux cucremy. Takas
BO3MOYKHOCTh IipetycMoTpeHa B nporpaMmme TERRA, HaunHas ¢ penakuuu 3.6.

MaccoBbIe 9acTH BCIICCTB MOT'YT OBITH 3alaHbl CITMCKOM, B KOTOPOM KaXAOC 3HAYCHUC
OTJIEJICHO OT TMOCJenyIomiero 3amsiTto. Komu4ecTBO 31€MEHTOB B CIHCKE KaXJO0ro W3
BEIIIECTB JOJDKHO OBITh OJWHAKOBO. [Ipu mpoBeAeHWMU pacyeToB C BapualMed cocTaBa
MOJILHOE COJIep)KaHHWE DIEMEHTOB BHAyalleé OMpeaesseTcss MO TMEPBbIM 3HAYCHUSIM
COJIEpKaHUs BCEX BEIECTB, 3aTEM — IO BTOPHIM H T.]I.

Xurmvecxon dopagyaa semscuien Codeprconune
|‘|_ CH4{-4850.1.2.225] 1.2,3.4
IT M54.63014.67[0.1.012] 5.4.3.2
IT Mz 0.1.01.01.01

B MNPUBCACHHOM IPUMEPE IMpeIaracrtcd MpOBCCTH paCUYCThbl JIA YCTHBIPEX BAPUAHTOB
cocTasna.

I[OHYCKEICTCH 3aJaHUC MACCOBOI'0 COACPIKAHUA IPOCTBIX BCHICCTB IMIYTECM HA3HAYCHUS
Juaria3oHa 3HAYCHUH. TaK, TOT K€ BApUAHT UCXOAHBIX JAHHBIX MOXCT OBITH 3aJaH MHa4c:

Xurmvecnon foparyia soumecuien Codepnconue
|1_ CH4{-4650.1.2.225] 1-4
IT M54 E3014.67[0,1.012] .2

[3 N2 0.1

IIpy 3agaHuM [AMana30HOB 3HAYEHMM MAacCcOBOIO COAEPIKAHMS IPOCTBIX BEIIECTB
KOJIMYECTBO PACUYETHBIX «TOYEK» BHYTPH HHTEpBajia OIpelnesseTcsl MpOorpaMMHO U PaBHO
MPUMEPHO MATUJIECATH.

B Tom ciydae, eciam pacueThl TPOBOASTCA ISl psAga COCTaBOB, OIHOBPEMEHHO
JOITYCKAeTCs 3aJJaHue BapHallMd TOJIBKO OJHOTO MapameTrpa COCTOSHUsS (HO He Oolee MSATH
TOYEK), YTOOBI COXPAaHUTh BO3MOXXHOCTH ITOCTPOCHHUS IABYMEPHBIX TI'padUKOB COCTaBa H
apaMeTPOB COCTOSIHHUS.

3. ba3a maHHBIX POCTHIX BEUIECTB.

[Ipy mpoBeneHWHM CEPUMHBIX PACUETOB, NPUMEHUTEIBHO K JIFOOOW MpOOIEMHO
OPUEHTUPOBAHHON 00JIACTH, 3a4aCTYI0 MPUXOAUTCS COCTABIATH OOJIBIIOE YHCIO BapUAHTOB
UCXOJHBIX JIaHHBIX, OMIEpUPYs NMPUMEPHO OJHUM U TE€M K€ HaOOpPOM MPOCTHIX BellecTB. B
nporpammy TERRA 11t paGoThl ¢ 4acTo mMpUMEHseMBIMHU IPOCTHIMU BEIIECTBAMH BCTPOEHA
pocTasi, OTKPBITas AJisl paclIupeHus 0a3a JaHHBIX.

I[JISI BbI30Ba 68.31:1 JAAaHHBIX TMPOCTBHIX BCHICCTB HGO6XO,Z[I/IMO HaXaTb YMNPAaBJIAIOIILYIO
kHoTnKy OcHoBHOro OKHa «BelecTBo». B oTBeT Ha 3TO AeicTBUE OYIyT MEPEKPHITHI MAaHEIH
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«[MapameTpbl paBHOBECUS» «OrpaHUYEHUS» B UX MECTO OKaXXETCS 3aHATHIM HOBOM MaHEIbIO
«MHdopmaumsa o npocTbix Belwectsax (6a3a AaHHbIX)» (Puc.5).

rﬁ Terra =

XuynviyecKoe B (lJﬂZ!DEEIE PAaBHOBECHE MHOIOKOMIIOHEHTHEIX CHCTEM

— Hexodwiii cocioeg Cucmens —

KXuasvacran foprpan eauiecuiea

H Hos gemeerea @ acetylens(y)

btane) Cromoroms = BUETHREH

ethianeia) Xworgeckas doparyna @ C2H2

Ethanol 92% Syransma ofpas., ka/kr : 573346

etylene(o) - 1691

F2 1 licaniied M Temmwermxocts, kw/i(xr K)

| BenigueHke BRIGRSHHOND NPOCTOND EEWECTES B HEXOOHEIN COCTSE CHCTEME! 4

Puc.5.

JleBast yacTh 3TOM MaHENM 3aHATA CIIMCKOM TEX IIPOCTHIX BEIIECTB, KOTOPBIE HA JTAHHBIN
MOMEHT y>ke ObUIH 3aHeceHbl B 06a3y. C MOMOIIBIO yKa3aTemsl MBIIIH, TUHEUKONH MPOKPYTKH
WIH KJIaBUIIAMH-CTPEITKAMHA MOXHO HAWTH M BBIICIHTH JIFOOYIO CTPOUYKY B IpEIaracMoM
criicke. COOTBETCTBEHHO BBHIOPAHHOMY BEIICCTBY, B MPaBOM YacCTH TMaHETH OTOOpa)karoTcs
€ro CBOMCTBa:

Wms BemiecTBa M CHHOHUM — MTapaMETPhI, UCTIOIb3YeMbIe TS HACHTU()UKAIIUN U TIOUCKA;
XuUMH4ecKkass (opMmyna — cTpoka, chopMHUpOBaHHAsl UIsl MOCIEAYIOIICTO BKIIOYCHUS B
UCXOJHBIC JAaHHBIC pacyeTa PABHOBECHS;,  DHTAIBIHA OOpPa30BaHUS M TEIUIOEMKOCTh —
(U3UKO-XUMHUYECKUE CBOMCTBA MIPOCTOTO BEIICCTBA.

[Touck BemecTBa B 0a3e MOXKET TaKXKe MPOM3BOJUTHCS IO OJHOW WIIM HECKOJBKHM
OykBaMm, BXOJSIIMM B WMs BemlecTBa. JlJis 3TOTO HY>KHBIE CHMBOJIBI (TIOMCKOBBINA 00pa3)
HAOMPAIOTCSA B TIOJIE PEAAKTUPOBAHUS B JICBOM HIDKHEM yriay maHenw (cMm. Puc.5) moce
Yero CJIeAyeT HaXaTh YIPaBISIONIYIO KIaBUITy «<< Hantuny.

Haxarue ynpapnstomedi kHONKH «/06aBUTb B pacyeT» BHOCHUT BBIOpaHHOE IPOCTOE
BEIIECTBO B COCTAaB MCXOJHBIX JaHHBIX, MOCJIE YEero 3akpbIBaeT maHenb «MH@opmauus o
NpoCTbIX BelecTBax (6a3a AaHHbLIX)» ¥ BO3BpaIacT Ha CTapoe MecTo maHenn «[llapameTpbl
paBHoBecus» u «Ocobble ycnosusy (Puc.6). Kypcop mpu 3ToM ycTaHaBIMBaeTCs B TO3UIUIO,
yI0OHYIO JUIs 3aHECEHUs COJEPKAHUS ITOTO BELECTBA B 0a3y JaHHBIX.
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m Terra g O ﬁ

— Hexodwii cocmias cucmeantei —

Zunmvecxan fopryaa comecmen

|1 o
| 2 H20

| 3 C2H2[ 873346, 1691
|_4

|5

— H{{P{L“I&??HPH PAERASECHR — Ccot GOSN —

Hexnwvany CEMECHIEA BT CHECKD

I 5 TEMIIEpa T
e | —I Fadans wafop und.comeche
28 naparsemp: AAETIEHELE | T | DURCUPOCATE KORUSHIIPOUNY
Jadants cOCHIaE KON .PACHICOPOE
I K IHaneRNE

Fadants ENIPHNNE EOW ECHED
HepxnorRLoONEHNITOE HOWAUCO
Aduaiamuveckoe paciupenns

B MITg | zwavenve

L L]

I A
Puc.6.

Kak yxe ynoMuHanoch Bbime, 0a3a JaHHBIX MPOCTBIX BEIIECTB OTKPHITA IS
pacuupeHus. JTO O3HA4YaeT, YTO JIFOOOW TOJB30BaTElIb MOXET yAAIATh M3 Hee JoObIe
3aMyMcH U BHOCUTH HOBBIE. [[JIs yaaneHus: 3amucu O MPOCTOM BEIIeCTBE HEOOXOIUMO HAHUTH
€ro UMs B CIHCKe 0a3bl JaHHBIX, a 3aTeM Ha)XaTh YIPABJISAIONIYI0 KHONKY C HAJAMHUCHIO
«Ypanutb u3 6asbl» (cm. Puc.5).

[Tpu momeITKe ynaneHus kakoi-mu6o nupopmanuu u3 06a3bl JaHHBIX TPOCTHIX BEIIECTB, B
npeaenax OcHoBHoro OKHa mporpaMMbl BO3HUKAE€T HOBOE OKHO, 3alpalidBarolliee
MOJITBEPKICHUE YaJICHUS

Bresrarariere’

Bl e HCTEHTE B0 XOTHTE YAAHTE 3 Dashl JaHHEDx
seuwecTee ethane(g) ?

Puc.7.

Jis momonHeHus 0a3bl JAaHHBIX HEOOXOAMMO HaXaTh YMPaBIAIONYI0 KHOIKY C
Haamuceio «Hosoe BelectBo» (cM. Puc.5). Ilocie sToro moms i pa3sMenieHus JaHHBIX
OUHUCTATCS, U KypcOp OCTAHOBHUTCS B CTPOKE BBOJAa HMEHHM IPOCTOrO BEIIECTBA.
OOs3aTenbHBIME 711 3aIOJIHEHUS  SABISIOTCS HMS  HMHIUBUIYaJbHOTO BEIIECTBA U
XUMHU4ecKasi popMmyia.

— Hugropmuiiiia o BpocnIbIx aciiecmians (P Oanipx) —

Wma Bemectsa - |
CHHOHMHM :
XHMHYECKan dopmMyna :
Auransnua o6pas_, KJx/Kr :
j Tennoemrocts, kJlx/kr K] -

Puc.8.



TERRA - Mopnenupoanue (pa3oBbIX 1 XUMUYECKUX PaBHOBECHUH 8

Nmsa BCIICCTBA M C€ro CHHOHHM MOIyT 3aaaBaTbCid IMMPOHU3BOJIBHBIM O6p2130M, a
XuMHu4eckass  (opMmysa ToABepraeTrcss MpPOTrpaMMHONW  TPOBEpPKE HA  CMBICIOBYIO
nomyctuMmocTb. [locne 3aBepriieHUs BBOAQ, JJIS MOATBEPIKIACHUS 3alyicu B 0a3y JTaHHBIX,
JOCTaTOYHO HaxaTh KinaBuily «OK», a namd Bo3Bpara B OCHOBHOE OKHO — KIIABHILY
«OTMeHay.

3akpeiTiie TaHenu «MH@oOpMauma O npocTbix BewectBax (6a3a AdaHHbIX)» (Puc.5).
IPOM3BOIUTCS MO0 B pe3yibTaTe N00aBIECHUS MPOCTOrO BEIIECTBA B HUCXOJAHBIE JAaHHBIE,
au0o myTeM HaxaTus KiIaBulM «Bo3BpaT» (B mIpaBoM BepxXHEM YINIy MaHeNIu ¢
uHpOpManuei o MpocThIX BemecTBax, Puc.5). HeoOXxoaumMo oTMETHTB, YTO TIOKA TaHEINb C
uHpOpMaLueil 0 MPOCThIX BEIIECTBAX AKTHBHA, BCE OCTAJbHBIC YIPABISIONIME 3JIEMEHTHI
yaanensl ¢ OcHoBHOro OkHa U HE MOTYT OBITh 3aJ€iicTBOBaHbl. B ToM yuciie HeqocTynHa U
KJIaBUIIIa 3aBepiueHus padotel nmporpammsl TERRA.

4. 3anaHue mapaMeTpoB paBHOBECHS

Kaxk HU3BCCTHO, PABHOBECHOC COCTOSHHC 00011 3aKpBITOI7I n H3OHHpOBaHHOI>’I
TepMOILHHaMquCKOﬁ CUCTCMbI OAHO3HAYHO OINPCACIIACTCA 3HAYCHUAMU JABYX IIapaMETpPOB
coctosiHus. B XO0AC pCHICHUA MHOTHX IMPAKTHYCCKUX 3aJiayq OBLIO HaﬁHeHO, YTO B Ka4YCCTBC
TAKUX XAPAKTCPHUCTHUK AOCTATOYHO pPaACCMATpPpUBATDH JIFOOEIC ABC U3 CJICAYIOIMUX ICCTHU
TCPMOANHAMHWYCCKUX BCJIINYNH.

. pasienne, MIla

« Temmepartypa, K

. yHeNbHBIT 06BEM, M /KT
 oHTrponus, kx/(kr.K)

e  TIOJTHAS SHTANBIUS, KJ[K/KT
 IIOJIHAsl BHYTpPEHHsIsSI dHEeprus, KJx/kr

[TonmenHbIl TIepe0Op OMPEACITSAIONIUX TEPMOJIUHAMUYIECKUX MapaMeTPOB BBIMTOTHICTCS
MyTEM IOCJIEIOBATEILHOTO HAXKATHS KHOMOK CO CTHJIM30BAaHHOW CTPEIKON-TPEYyTrOIbHUKOM
Ha naHenu «[lapameTpbl pasHoBecus» (Puc.9). Ilpu sTomM mar 3a maroM HpPOUCXOIUT
nepebop Ha3zBaHM Mapamerpa. /[ BRIOpaHHBIX apaMeTpOB B MOJISIX BBOJIA JOKHBI OBITH
Ha3HA4YCHBI COOTBETCTBYIOIINE 3HAYCHHS ¢ COOTIOCHIEM YKa3aHHBIX Pa3MEPHOCTEH.

B kadecTBe YHMCIEHHBIX 3HAYEHUW TAPaAMETPOB MOTYT OBITH 3aJaHbl OJWHOYHBIE
BCJINMYHHBI, TOTAa pacqu coCTtaBa u CBOfICTB CUCTCMBI 6y,£[€T BBIIIOJIHEH B OHHOﬁ «TOYKE).
Bo3MoxHO Takke 3aJaHWe CIUCKa 3HAYEHWW WM HUarna3oHa M3MEHEHus mnapamerpa. B
cnyqae 3aJaHuA CIIMCKAa 3HAYCHHA DJDJIICMCHTOB JOJIX)KHBI paBIICHSITBCH 3alIATBIMHA. HpI/I
3alaHMM  JIAAla30Ha WM3MCHEHHsI 3HAYeHUW TapaMeTpa MeXAy MHUHUMAIbHBIM H
MaKCHUMaJIbHBIM MPEIeIOM M3MEHEHUS MapaMeTpa JO0JKeH ObITh yKa3aH Jeduc WiId Kocas
yepra (Hampumep, 1000-3000 wm 1000/3000). Camu 3HaYEHHS MOTYT 3aKJIIOYaThCsS B
CKOOKH, YTO MPOCTO HEOOXOAMMO, €CITM Ha3HAYaeMas BEMYMHA OTpHUIlATeNIbHA (Hampumep,

(-320)-(-120) ).
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— Hapamenmpo pasnagecis — — Hapamempur pasnogecis —
Ii naparsenp: HAETIREHE | ;l I napayewp: TEMIIEDATYH A | ;I
24 napazsewmp: SHTANETEA | ;l 24l naparewp: SHTATEITHA | ;I
P, Mg [10-20 T, & [10,20,30, 40,50
I wilwcwe |-322 I, &flucixz |22

Puc.9.

Ecnu mar n3MeHeHus napaMeTpa SBHO HE 33/1aH, TOTJa OH aBTOMAaTHYECKH BBIOMpaeTcs
TaK, 4TOOBI BCE MPOMEKYTOUHBIEC BEJIMYMHBI UMEIHU OKPYTJIEHHbIE 3HAaYEHHUs, a KOJIMYECTBO
pacueTHHIX 3HAYCHMH MapaMeTpa He IMpeBblmano cra. [Ipu BeIOOpe B KayecTBe mapamerpa
TeMIIepaTypbl, MUHMMAaJIbHO BO3MOXHBIH LIar COCTaBIIsAET OAMH Ipajayc.

CymiecTByeT BO3MOXKHOCTh NMPUHYAUTEIBHO HA3HAUYUTH IIAT U3MEHEeHHUs mapamerpa. [
3TOr0 B CTPOKE PENAaKTUPOBAHMSI MOMHMO MHHHMMAJIbHOTO M MaKCHMAaJbHOTO 3HAYCHUS
napameTpa HYXKHO 3aJaTh TpeThbe unciao — 1mar. OHO JODKHO OTAENSAThCS  OT
MpeAIeCcTBYOMEeH HHGOPMAIIMK 3HAKOM MUHYC (I1educ) wim kocoit ueptoit. Hanpumep, 10-
50-2 (umm 10-50/2); Takas 3amuch TpEANoNaraer, 4Tro pacueT OyJeT NMPOBOAUTHCS MPHU
3HayeHusAx napamerpa 10, 12, 14,...50. IIpu Ha3HAYEHUH OYEHb «MEJKOT0» IIara Iernoyka
3Ha4YeHUH mapamerpa OyJeT OrpaHWYeHa CTa BEIMYMHAMHU, HAYMHAS OT MUHUMAJIbHOM.

JlnanazoH u3MEHEHUSI MOXKET ObITh Ha3HAYCH U JIIS TIEPBOTO, U JIJIsl BTOPOTO ITapameTpa u
JUis 000MX OJTHOBPEMEHHO. B mocneqHeM ciiyyae WHTepBal U3MEHEHUsI BTOPOTO MapaMeTrpa
(HE3aBUCUMO OT TOTO, 3aJ]aH WJIM HE 3aJaH Iar) aBTOMAaTUYECKH OyJeT pa3OuT Ha YeThIpe
pPaBHOMEpHBIX OTpe3ka (MATh TOYEK), 4YTO Jejaercs s YIoOCTBa IOCIEAYIOIIECTO
NPECTaBICHUS PE3yIbTaTOB.

5. BoruncneHue nonHoM 3HTaIbINK (BHYTPEHHEH SHEPTUN) CUCTEMBI.

[Ipy HEOOXOAWMOCTH BBITIOJHUTH MOJICTHPOBAHUE COCTOSHUS, COOTBETCTBYIOIIETO
3aBEepUICHUIO aanabaTHYecKoro MpEeBpalleHUs MpPU 3aJlaHHOM JaBIEHUU WIH O0beme, B
KAaueCTBE 3a/1aBa€MbIX MapaMEeTPOB COCTOSHUS BBICTYNAIOT (PHTAJBIINS W JIaBJIICHUE) WIH
(BHYTpEHHSISI SHEprusi U yJenbHbli 00beMm). IlomHas SHTaNbNUA W TONHAS BHYTPEHHSAA
SHEPTUS SBISIOTCS AJUTHBHBIMU (DYHKIUSIMH, TO3TOMY OHU MOTYT OBITh BBIYMCIICHBI KaK
CyMMa BKJIaJIOB BCEX MPOCTHIX BEIIECTB, 00PA3yIOIIHUX CHCTEMY .

IIpu crangaptHOil Temmeparype 298.15 K mnonHas sHTanpnus M IMOJNHAs BHYTPEHHSS
SHEprus MPOCTOr0 BEIIECTBA YMCICHHO PAaBHBI €r0 SHTAJIBINHU 00pa30BaHusl.

OTU 3HaueHWss MOTYT OBITh 3aJaHbl B MCXOIHBIX JAHHBIX BMECTE€ C YICIbHOU
TETJIOEMKOCTBIO HETOCPEICTBEHHO MOCIE XUMHUYECKOH (OPMYIIBI MPOCTOrO BeElIecTBa B
KBaJIpaTHBIX CKOOKax.

Hampumep: C71.518 H 139.895 [ -1958, 1.92 ]
C3HS8 [ -2355, 1.669 |

[lepBoe uHCICHHOE 3HAYEHHWE B KBAJPATHBIX CKOOKaX OTHOCHTCS K OJHTaJbHHUU
oOpa3zoBanus, KJ/DK/KT, a BTOpOoe K YAEIHHOH TEIUIOEMKOCTH IIPOCTOTO BEIIECTBA TIPHU
ctanmapTHou Ttemmepatype, kJ[x/(kr.K). B obmem cinydae yka3zanue 3Tux (pusmko-
XUMHUYECKHUX BEJIIMYUH SBIIICTCS HEOOS3aTeIbHBIM. BO3MOXKHO 3a/laHUE TOJIBKO DHTAIBITUU
o0Opa3zoBanus 0e3 yKa3zaHHs 3HAYCHUS TCIFIOEMKOCTH.
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OpmHako, eciu YHTANBINS 00pa30BaHMS 3a/laHa JIJIsl BCEX MPOCTHIX BEIIECTB, BKIFOYCHHBIX
B COCTaB CHCTEMBbI, U B KQUECTBE OJHOTO M3 PAaBHOBECHBIX MMApaMETPOB COCTOSHUS BhIOpaHa
SHTAJBIUS WA BHYTPEHHSSI DJHEPrus CHCTEMBI, TO OSTO 3HAYCHHE BBIYUCIISACTCA
MPOrpaMMHBIM ITyTEM M aBTOMATUYECKH MOMeEIIAeTcsl B mojie napamerpa. [Ipumep Takoii
cuTyauuu npuseneH Ha Puc.10.

— Hexodpiil cocmias clcmens —

KXuamvecran fopagaa eemeciea
| 1] C2H2[ 873346, 15691 ]

| 2 o20]
H
IT
B
o H{IF(L’I!EJ’?@BI PEHAEECHR — J
z o] Hennronums sowoctien U3 crucka
1 : SHTATBITHA N o
Zuopavemp | —I _| Jadaws natop und.cemecie
2 noapayawmp: [ABTEEHE | —[ l _ | duncuposams xonuenmpanun
_ | 3adaws cocmas xond.pacmeopos
I, xllrcez (2144601 _ | 3adawm unepmunmne cewecmea
7, MIe [n1 | Hepsxoamtonsnmios MonANEO
2 Aduadamunacroe pacuupenus
P up
MMepetiop THNOE ETOPOMD SA0AEAEMOMD NAPaMETPA A
Puc.10.

Crnenyer 0co00 OTMETHUTH, YTO BBIYHCICHHOE TaKHMM OOpa3oM 3HAYCHHUE SHTAJIBIUU
COOTBETCTBYET HAYAIbHOW TEMIIEpaType BCEH CHUCTEMBI (M Ka)JIOTO MPOCTOTO BEUIECTBA B
OTIeNbHOCTH) paBHOM 298.15 K.

CymiecTByeT BO3MOKHOCTb paCCMOTPETh CIIy4aii, KOrja HadaJlbHas TeMIlepaTrypa OJIHOTO
WIA HECKOJIbKHX MPOCTHIX BEIIECTB OTIMYAETCS OT CTaHAapTHOW. Torga K JHTaNBIUU
oOpaszoBaHus 10DKHA ObITh npubasieHa BenuuuHa C, -(T —298.15). Urobsl BBECTH 3Ty

n00aBKy, HEOOXOAMMO cooOmMUTh HHGOpMaNKi0 00 YIEIbHONW TEMIOEMKOCTH H O
TEMIIEpaType MPOCTOTO BEIIECTBA. YJEJIbHAs TEIUIOEMKOCTbh 3aHOCUTCS B KBaJlpaTHBIC
CKOOKHM Yepe3 3amsTyl0 TOcjie SHTAIbIUU 00pa3oBaHWs, KaKk ObUIO IMOKA3aHO BBIMIE, a
TEeMIIepaTypa BEIIEeCTBa JOJDKHA 3a7aBaThCid B KBaIpaTHBIX CKOOKax IOCIIE YHCJIOBOTO
3HAUEHMs, ONpPEACNIAIONIEro coaepkaHue BeulecTBa. Temneparypa 3anaercsa B KenbBuHax.
[Tpumep Takoro BapuaHTa 3a/laHusi HICXOAHBIX JaHHBIX TpuBeeH Ha Puc.11.
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r]‘ﬁ Terra g O E

Kunmivecran opuyaa caulacwiea Codepxcanus
’T C2H2[ 573346, 1.691] 1.0000 [ 300 ]
30723

r
5

— Hapavempo pasinasecin — (Jcabvie penrasns —

= . Hexmovuis seteciiea i3 CRUCK
Lii napamenp: | j Fadawe natop und.comecie

24 naparsemp: BAETEHHE | ;I _| Puxcuposams xonusnmpovun

| Zadame cocmae xond.paciicopos

1, wilfwcae |2353.054 P | 3adowms unepmnnte semecmen
P, Maa o1 _| Heyxnoamonenninoe MONAUEO
| Adunigmuvacroe pacuiupenue
MMone 017 BE0AA SHAMEHMA [ AMANA30HA SHAYEHMN | NEPEOrD 340aE8MOM0 NAPAMETRA /A

Puc.11.

6. OFpaHI/I‘ICHI/Ie CIIMCKAa MHAWBUAYAJIbHBIX BCHICCTB,
pacCMaTpUBACMBIX IIPU ITPOBCACHHUHU PpaCyYCTOB.

B psge cioydaeB, B XOA€ MOJCIMPOBAHHs, Yy IMOJH30BATEISI MOKET BO3HHUKHYTH
nOTPeOHOCTh CaMOCTOSITEIHHO CKOPPEKTHPOBATH TOT CIMCOK WHAMBHIAYaJIbHBIX BEIICCTB,
KOTOPBI JODKEH OBITh MPHUHAT MPHU MPOBEICHUH pacyeTa JaHHOTO BapuaHTa (KOHEYHO, U3
MHOKECTBA  BEIIECTB, 3aHECEHHBIX B 0a3zy maHHBIX). /s 3TOro peaanM3oBaHbl [Ba
BO3MOJKHBIX CII0c00a:

e ITIOMMCHHO HCKIIIOYHUTH U3 pacyeTa JIFOOBIE BCIIIECTBA, BI:I6paHHI>IC n3 0a3nl JaHHBIX
e TIOMMCHHO BKJIFOYHUTH B pacycCT Tpe6yeMLIe COCOAUMHCHNA.

a) U TOMMEHHOTO MCKITIOYCHHS U3 pacyeTa JIFOOBIX BEIIECTB IO JKEJIAHUIO TTOJTb30BaTEIs
HeoOxoauMo Ha maHenu «Ocobble YCNoBUS» OTMETHTh Ha)XaTHEM JICBOW KIIABUIITM MBIIIH
KHOIIKY C HaJIHChI0 «MCKMIOUMTb BELlecTBa M3 Cnuckay. B pesynberare, cieBa OT maHeTn
«Ocobble yCcnoBus» TMOSBUTCS HOBAsl MaHEIh CO CIIMCKOM TeX WHAMBHIYaJIbHBIX BEIICCTB,
KOTOpBIE OKa)XYTCsl BRIOPAHHBIMU W3 0a3bl JaHHBIX IS IPEIBAPUTEIHLHO C(POPMUPOBAHHOTO
CIIUCKA WHANBUAYATBHBIX BEIIECTB, KOTOPHIE MOTYT BXOJIUTH B PABHOBECHBIH XMMHUYECKHIA
coctaB cuctemsl (Puc.12)

— Hewmpueniie gejecma ... — — Ocobmie yoiosus —

Hexnweums comecmen 1r cHucKa
Fadams naiop und.Sow ecHE
Purcuposant KORNSRIPOUNL
Fadants coCHas KOR).FRCcHIGOPOs
Fa)antt UNEPHNNE 6 ACHIED
HEyXxKoARONENINNOE HORALED
Aduaiamuveckos paciupanus

HCKRIONe R be
EOMBCHIEE!

B2HE & MCknoHMTE

HBO
B0H = OBHOBMTE

Reweckiea:

AEEEERE

Bozepat

Puc.12.
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Heo0xomuMo OTMETHTBL, YTO KHOIIKA C HAIIMHUCHIO «VICKNIOUYMTb BELLECTBA M3 CMMCKa»
OCTaCTCA HeaKTHBHOfI, €CJIN HC 3a1aH XI/IMI/I‘IGCKI/Iﬁ COCTaB CUCTCMHBEI.

ITocne mnosBneHus Ha »5KkpaHe maHenn «MCKNoYeHne BewecTB ...» CTaHOBHUTCS
BO3MOXHBIM BBITMIOJIHUTH MPOLEAYPY BbIOOpA MCKITIOUYAEMBIX BEIIECTB ABYMsI criocobamu: 1)
MBIIIBIO «IIEPETACKUBATH)» BEIIECTBA M3 JICBOTO OKHA B MPAaBOE OKHO MO OJHOMY, CO3/aBas
HOBBII>’I CIIMCOK HCKJIKYACMbIX BCHIICCTB WA 2) OTMCUYATh HCKIIFOYAacMO€ BECIICCTBO
KypCOpOM, a 3aTe€M Ha)XUMaTh KJIaBHITY «VICKITIOUUTEY.

KnaBuma «OBHOBWUTbY» OTMEHSAET BCE paHEC BBIITOJIHCHHBIC HeﬁCTBHH 110 CO34aHHIO
CITMCKa HCKJIIOHAaCMBIX BC€HICCTB M BOCCTAaHAaBJIMBACT I/ICXO}IHBIfI CIIMCOK BCUICCTB B JICBOM
OKHE€ IIaHCIIH. B03BpaT BBI6paHHLIX 1A HUCKIIOYCHHA BCIICCTB MOXKET OBITH TaKXKe
BBITIOJTHCH ITyTEM O6paTHOFO «IIECPCTACKHNBAHU A MBIIIBIO BEIICCTB CIIpaBa HAJICBO.

[Tocne 3aBepuieHMs BceX JEHCTBUH IO CO3/MaHUIO CIUCKA HCKJIIOYAEMbIX BEIIECTB
HEOOXOJUMO 3aKpbITh MaHedb «MCKNOYEHME BELWWECTB ...» Ui 4Yero cleayeT HaXaTb
knapumry «Bosspat» (Puc.12). B mpouecce HCKIIOYEHHS BELIECTB, BCE YHPABISAIOIIUE
kinaBum OcHoBHOTo OKHa OCTaBaJIUCh HEBUIUMBIMU M HEaKTUBHbIMU. [locne 3akpbiTus
HaHEeJH 3T KJIABUIIK BOCCTAHABIUBAIOTCS.

0) B Ttex cnyuwasx, korma 3agadyeidl MOAENUPOBAaHUS SBIISETCS W3YYEHHE YaCTHUHBIX
pPaBHOBECHIA, MTpOLelypa 66100pa BEIIECTB U3 CIIUCKA MOXET OKa3zaThCs Oosiee y100HOH, yeM
NpOLEypa UCKIIOUEHs, OTUCAHHAS BBILIE.

JlJis TIOMMEHHOTO BKIIOYCHHUS B pacyeT JIFOOBIX BEUICCTB 0 JKEIAHUIO IOJIb30BATEIs
HeoOxoauMo Ha maHenu «Ocobble YCNOoBUS» OTMETHUTh Ha)KaTUEM JICBOH KJIABHIIU MBIIIH
KHOITIKY C HaJImuchio «3adaTb Habop MHA. BewecTB». B pesynbrare, ciieBa OT MaHEIU
«Ocobble ycnoBus» TOSIBUTCS HOBAsl TTAHENb CO CITUCKOM T€X MHIUBUAYaJTbHBIX BEIICCTB,
KOTOpbIC OKa)KYTCsl BRIOPAHHBIMU M3 0a3bl JaHHBIX JUIS IPEIBAPUTEIHLHO C(POPMUPOBAHHOTO
XUMHUYECKOT0 cocTaBa cuctemsl (Puc.13)

— Dopnupoednie CRICKTE 821G ... — — (lcabmre yonogus —

Hexmonums comeciien B7 CRECKD
Fadaws naiop und. cerecis
FURCHPOCAND KONHENINPANNY
Fadawns cOCHas ROR).PACHIEOPOE
Jadont ENEPHNNE SE12CHE0
HEYXRONMONENNITOE HIOWRUEO
Aduafamuneckos paciupenys

Braowonise

Homecmea: camecmea:

e - BkNHKTE:
g2 b | p——

OOHDEMTE

Bozepat

HEEEEEN

Puc.13.

[TocnenoBarenbHO 3aXBaThIBasi MBIIIBIO U IEPEHOCS BEIIECTBA U3 JIEBOI'O OKHA B IPABOE,
dbopMupyeTcsi HOBBI CHUCOK BEIIECTB, KOTOPBIA OyJeT MPUHUMATHCS BO BHUMAaHHE BO
BpeMsl pacyeTa BapuaHTa. Bce cpencTBa CO31aHMS HOBOTO CHMCKAa BKJIKOYEHHBIX BEIIECTB
AQHAJIOTMYHBI TeM, YTO OBLTM OMHUCAHBI BBIIIE B CBSA3H C CO3JIAHUEM CIIMCKA MCKIIOYaeMBIX
BEILIECTB.
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7. Ydet BO3MOKHOW YaCTUYHOW HEPABHOBECHOCTH UCCIIETYEMON CUCTEMBI.

IIpu MoAEeNnMpOBaHUM PEANBHBIX IIPOLECCOB U COCTOSHUM MOTYT OTMEYaThCsl OTKIOHEHUS
OT PaBHOBECHOTO COCTOSIHUS. B 4acTHOCTH, 3a CUET OTHOCUTEIBHO MEIJICHHBIX XUMHYECKUX
peaKum?I BO3MOXXHO OTJIHNYUC KOHI_[eHTpaL[I/Iﬁ pﬂ;[a I/IH,Z[I/IBI/II[yaHI:HLIX BCIICCTB OT
paBHOBECHBIX 3HaueHHM. Eciam cuurtarh, 4TO B OCTAJIBHOM YacCTH CHUCTEMBI IMPU ITOM
HAOMIOJaeTCsl TIOJTHOE XMMHYECKOW paBHOBECHE, TO TaKOH pacyeT MOXKET NPUOIU3HUTH
pe3yIbTaThl MOJICTTUPOBAHMSI K YCIIOBUSIM HAOJIOICHUS.

B mporpaMMe mpeycMOTpeHbI IBa BapuaHTa 3a/1aHUs yCIOBUI HETIOJTHOTO PABHOBECHS:
e  HEIMOCPEICTBEHHOE 33JJaHUE KOHIIEHTPALUH psiaa BEIECTB;

e 3aJaHME COJAEP)KAHUS «HUHEPTHOI» (He pearupyromeil) 4YacTH BEIIEeCTB B
KOH/ICHCUPOBAHHOM COCTOSIHHH.

a) g 3agaHus (UKCUPOBAHHBIX (OTIIMYAKOIIUXCS OT PABHOBECHBIX) KOHIICHTpAIIMA
BEILECTB HEOOX0AMMO Ha maHenn «Ocobble yCNoBUS» OTMETUTh HaXKaTHUEM JICBOM KJIABHIIIH
MBIIIH KHOTIKY C HAAMUCKI0 «PUKCMPOBATb KOHUEHTpauuny. B pesyibrare, ciieBa OT maHeIn
«Ocobble yCnoBus» TOSBHUTCS HOBas MaHENb CO CIIMCKOM BBIOPAHHBIX M3 0a3bl JaHHBIX
WHIMBUAYAIbHBIX BEIIECTB, Ui KOTOPBIX MOXXHO Ha3HauaTh (PUKCHPOBAHHBIC 3HAYCHUS
koHueHTpanuit (Puc.14).

— ARG RAOHUCHIPAIILE 8Cllecig ... — — Ocobpie yonagus —

A . SyKcupyamLe B Hexnmwwums e ecmen 27 cHucKa
et GRMECHIGT I Fadawn natop U Ceece
S20 S CIBHOEMTE Fuxcuposamt KONLESNIPAUNN

Fadamn coclas RoN).PacHEOPOs
Fadamn UNEPHNNE oM 2CHIE
HEPXROMUONSHINOS HIOWANED
Aduadamuvackoe paciupenue

Bozepat

LLLL LD

Puc.14.

BeiOpaB u3 chucka B JI€BOM OKHE IaHEIM WHTEPECYIOlIee BEIIeCTBO, HEOOXOIUMO
«TIepeTalluTh» €ro B MpaBO€ OKHO, JUOO HaxaTh KiaBuily «Bxmouuts». Kak Tosbko
MHTEpECYIOIlee BEILIECTBO MOSBUTCS B OKHE «PHUKCHpyeMble BeELIeCTBa», HEOOXOIMMO
HA3HAYUThH JUISL HETO CO/ICPIKaHUE B CUCTEME B Pa3MEPHOCTH MOJIB/KT.

— Jadanne KOHNEHMPALNT Sellacme ... —

) PuKCEDYOR L
Bowecked: Gemecmea HazHaNMTE
-~ H25 OGHOEMTE
L Bozepat
s H2S= % HORb/K2
Puc.15.

s aTOro B moje pelakTUPOBAHMS 3aHOCUTCS HEOOXOJUMOE 3HAYeHHE U MCIOJHIETCS
knapuma «Hasnauntey. Ilocne wero MoXKHO MO0 MOBTOPATH MPOLEAYpPY 3aJaHUS
(UKCUPOBAHHBIX KOHUEHTpaUUl, TM00 ¢ MOMOIIBIO KIaBUIIU «Bo3Bpar» 3aBepLIUTh 3TOT
sTan (GOPMUPOBAHHS UCXOJHBIX TaHHBIX.
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— 3adaniie KOHNCHMPARII seljecms ... — — 3adanue KoRNeHMPANNE Seuacg ... —

o FuNcEpYar e i Saxcapyere
Bewmecca: semecmea HasHaTe Bomechica: semecmea BrnioMuTe
[A] H2s OBHOEWTE O{A] H25=0.32 OBHOBMTE
st o2 Pl
— Bosepat H BosepaT
H2
[v] H25-0.32 HORBKE ~u [v]
Puc.16.

KOJ'II/I‘-ICCTBO I/IHI[I/IBI/I]IyaJ'II)HI)IX BEUICCTB, IJIA KOTOpI)IX MOXKET 6I>ITI) 3apaHee Ha3Ha4dYCHa
KOHIICHTpAIUs,, MOXXET JOoCTUrarth msTuiaecsatd. OJHAKO CIEAyeT € OCTOPOXKHOCTHIO
MOJIL30BATHCS ATOW (QYHKIUECH TIPOTpaMMBbI, TaK KaK BCET/IAa CYIIECTBYET OMACHOCThH 3aaHHS
TEPMOIMHAMHYECKH HE PEATU3yeMbIX COCTOSIHUM. XOTsI (hopMabHbIe ONHOKH, KOTaa ooIiee
CoJIepKaHNE KaKOTr0-TM00 XUMHUYECKOTO 3JICMEHTa B CHCTEME MEHBIIIE, YEM €0 COACPIKUTCS
B (PMKCHPYEMOM BEIIIECTBE, OTCICIKUBAIOTCS CaMO IporpaMmoii. B aToM cityuae BEIBOAUTCS
cOO0O0IIIeHHE BH/IA:

Cumoral

33,‘.‘3.](0 HE TOMYCTHII0E FHAYEHHE KOHIEHTPAIHH:

Puc.17.

0) 3amaHue COAEPKAHUS «MHEPTHHIX» (HE pPearupyronux) KOMIOHEHTOB BO3MOXKHO st
WHAMBHUIyaIbHBIX BELIECTB B KOHICHCHPOBAHHOM COCTOSIHMH. Takas MOTPEOHOCTh MOXKET
BO3HUKHYTb,  HaIlpuMep, IpU  MOJIEIMPOBAaHUM  MPOLECCOB  TIOpPEHHs,  KOIzda
9KCIIEPUMEHTAIbHO OOHAPYKMUBAETCSA, YTO YacTh HCXOJHBIX HHAWBHUIYalbHBIX BEIIECTB
MIPOCTO OCTAETCSI HE CTOPEBIIIECH (HE BCTYIUBIIEH B PEAKIIHIO).

I[J'IH 3alaHus JOJIN «UHCPTHBIX» BCHICCTB HCO6XOL[I/IMO Ha naHenu «Ocobble YCNoBUS»
OTMETHTh Ha)XaTHEM JICBOM KIIABHUIIN MBIIIHN KHOIIKY C HaAIIMCBIO <<3a,ﬂ,aTb MHEPTHbIE
BellecTtea». B pe3yiibTaTe, CJIeBa OT MAHCIN «Ocobble YCNOBUSA» TTIOSIBUTCSI HOBas IMAaHEIb CO
CIIMCKOM BBI6paHHBIX u3 0a3bl JaHHBIX KOHACHCHUPOBAHHBIX WHAWBUAYAJIbHBIX BCIICCTB, AJIA
KOTOPBIX MOKHO Ha3dHA4YaTb HHECPTHBIC KOMIIOHCHTBI (PHClS)

— Bubop unepiiupix elilecms ... — — Oeobbie yoiogus —
A i Hrepmubie B | Hexrwwumts 6euleciiona a3 Chucka
it s GRBCHIGE I _| Jadams wafiop und.cemecs
S(C) [n] OBHOEMTE [0 @uxcuposams xonnenmpeuun
B L= [ee—— _| Jadams cocmas nond.pacmeopos
E203(C) ), L _| 3adawe unepmune cewecmen
HBEC2(c) R?[vl | Hepxnoamonenininoe moniieo
L300 -
| Aduoabamuvecroe pacuiupenus

Puc.18.

[Tponerypa Ha3HAYCHHS CONEPIKAHHSI HHEPTHBIX BEIIECTB IMOI00HA ONMMCAHHOM BBIIIIE IS
Ha3Ha4YCHHs] (PMKCUPOBAHHBIX KOHIICHTpAIuil. EMUHCTBEHHOE OTIMYHE 3aKITFOYAETCS B TOM,
YTO HMHEPTHBIC BEIIECTBA JOTIOTHUTEIFHO BKIIIOYAOTCS B CIICOK OXHIA€MBIX KOMIIOHEHTOB
U MOTyT OBITh HMACHTH(MHIMPOBAHBI C TOMOINBIO HWHAEKca (1), KOTOpBIH Mo0aBisieTcs K
xumuueckor hopmyine. Hampumep: MgO(i), B20O3(i).
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= Bb.!f;ﬂp NHENMHEX eEMECE ... — = Bi'!ﬁﬂﬂ HEERIHBX SCHIECHE ... —
P

Bemecmes: ?::“‘(:f:':: HazHaqmTE Bewecied: ﬁgzp;::r:: LR
S(c) |a|  |B2o3m OBHOEHTE H202£':J@ B203()=4 & OBHOBMTE
Bic) = S(E) B
B203(c) Bosepat Blc) T
HEIC2(c) B203(c)
Liomimne M BEﬂSIiF"‘le % HoORBXE Lo M

Puc.19.

8. Pacuer mapamMeTpoB paBHOBECHBIX COCTOSTHUM CUCTEM C UCIIOJIb30BAHUEM MOJEIIH
KOHJIEHCUPOBAHHBIX PACTBOPOB.

Jnst 3aianus coctaBa M CBOMCTB pacTBOPOB MPENyCMOTPEHA JOMOJHUTENbHAA onud. Ha
nanenu «Ocobble ycnoBus» HEOOXOAUMO BBIOPATh M aKTHBUPOBATH KHOMKY «3afaTb COCTaB
koHa.pactBopoB» (Puc.20). Ilocne BKkIOYEHHMsT B HCXOJHBIC JAHHBIE CBEIECHUU O
KOHJICHCUPOBAHHBIX PAacTBOpax d3Ta CTPOYKA M3MEHSIET LBET C YEPHOrOo Ha OHUPIO30BHIi.
Bo3MOXXHOCTh Ha3HAU€HUS KOHJEHCHPOBAHHBIX PACTBOPOB HE YMEHBIIACT MPEKHUX
(hyHKIIMOHABHBIX BO3MOXXHOCTEH NporpaMMHONM cucTeMbl. [loka He Ha3HAaYeH CIHUCOK
BCIIIECTB OXKUIAEMBbIX KOHJICHCHPOBAHHBIX pPACTBOPOB W HE OIPEACIICHBI MapIuaibHbIC
M30BITOYHBIC DHTATBIINN UX KOMIIOHEHTOB, B TIPOTPAMMHON CHCTEME BCE MHIWBHyalIbHbIC
BCIIECTBA B  KOHJCHCHPOBAHHOM  COCTOSIHUM  TIOJIaralOTCSd  OJHOKOMIIOHCHTHBIMH
HECMEIIHUBAOIIUMUCS (Da3amH.

Haxxatne kHOmMKM «3adaTb COCTaB KOHA.paCTBOPOB» MPUBOIUT K HW3MEHECHHIO
COJIepXKaHUs JIEBOM HUKHEH MaHeI OCHOBHOTO OKHA MTPOTrpaMMBI.

Ha mecte manenn «[lapamMeTpbl paBHOBECUS» TOSABISCTCS HOBas MaHENbh C Ha3BaHUEM:
«3aflaHne cocTaBa M CBOWCTB pacTBOpa»

i‘ﬁ Terra C =

XynvHgecKoe H q:aannne PABHOBECHE MHIOIOKOMIIOHEHTHBIX CHCTEM

— Hexodwii cocmias cucmeantei —

Zunmvecxan fopryaa comecmen

| 1 Mn203
| 2 |Fe203
| 3 M54 63014 67[0,1 012]
| 4 Al
(5
- Jaddrie COCHIIEME I CEOICME PaciEop - — Ocabrie yoaoans —
Rewmacurea: Pacmeop 1 /I || | Hexrwuums Gemleciien 17 CHUCKR
F M _| 3adam wabop und sewecute
E = B AOHMTE. _| durcupocamts Konzenmpansy
.FE203(5R§"M —_— [ Jedams cocutas Kond.pacieopos
- m _| 3adams unepmunie cemecmen
Bosepar _| Hepxnormonennnoe wonnueo
_ | Adueiomuieckoe paciupenye
[ CrMcok MHIWEHIYENEHEE BEWLECTE, BBIGPAHHEX WS 6336 AAHHER 418 PACCHATPMESEMOrD BAPHAHTS PACHETS 5

Pnc.20.
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CneBa pa3memiaercss aBTOMATHYECKH (OPMHUPYEMBIH CIIHCOK KOHACHCHUPOBAHHBIX
BEIIECTB, OOpa30BaHHBIX M3 D3JEMEHTOB, BXOJSIIIMX B COCTaB HCCIEAYEMOH CHCTEMBI
(tabmuma  «BewectBa»). Conmepkanme  Tabmunbl  «PactBop  N2»  dopmupyercs
MOJIb30BaTEIeM, KOTOPBIN BKIIIOYAET B HEEC TE MHIUBUAYaIbHBIC BEIIECTBA, KOTOPHIE IO €T0
NpeCTaBICHUSIM JIOJDKHBI BXOJIUTh B COCTaB pacTBopa. BriroueHne BHIOPAaHHOTO BEMIECTBA
OCYIIECTBIISIETCS OO MyTeM HAXKATHS HA KHONKY «BKMOUMTL», nrb0 meperacKuBaHHEM
UMCHH BEIIECTBA U3 JICBOW TAOJIHIIBI B IPABYIO.

I‘ﬁ Terra C = ‘

XHniiecKoe H qja:mnue PABHOEECHE MHOIOKDMITOHEHTHBIX CHCTEM

— Hexodwii cocmias ciicmentv —

Aunmnvecxas opasyna cewecnea

| 1 Mn203
| 2 |Fe203
| 3 [N54.63014.67[0,1.012]
| 4 A
[c
- FAOUHIE COCIIGEH 1 CEQNCING PACIeapd - 5 ~FAEUR —
Bowecmea: Pacimcop T /I || | Hexmwuwune ¢emacmea U7 crucKka
H Feo(s) _ | Zedams nadop und.cemecns
= HaagHauMTE _| Tuncuposarts xonusnmpanUN
M [r—— [ Jedams cociias Kowd. pacmeopos
M _| 3adawms unepmuzie eauwtacniea
2 Bi _ | Fepxxoamionenmiuoe monAUEO
AH = I 0 [ s _| Adustamuvecxos pacuupenue
|_ Choaa HY#HO NOMECTHTE BEIPaHEHHE 1A H30ETOMHON S HT ANEMHH CHELWEHMA, SaTeM "Hamats' kHonkY <HasHawme: o
Puc.21.

HemennenHo mocie nosiBiaeHust GopMyJITbl HHIUBUAYaTIHLHOTO BEIIECTBA B COCTABE MPABOM
TaONWIbBI, Ha TAHEeNM 3aJaHUsl COCTaBa U CBOWMCTB pacTBopa MOSABISAETCS IOJE
pEAaKTHUPOBAHUS, B KOTOPOM TpeOyeTcs 3aaaTh MApPIUAIBbHYI0 H30BITOYHYIO JHTATBITHIO
CMelIeHUsT WHAuBHUIyanbHOro BemiecTBa (cMm. Puc.21). Ilpm »TomM KHOmMKa «BKIOUUTL»
MEePEMMEHOBBIBACTCS U MOJIy4aeT HAAMUCh «Ha3HaunUTb».

B none penaktupoBanus npejiiaraeTcs HabpaTh apuPMETHUECKOE BhIpaKeHHE, KOTOPOE B
nporpaMMe OyZeT HCIOJIB30BaHO [UIS BBIYUCICHUS W30BITOYHON SHTANBIIMU CMEIICHUS
KOMIIOHEeHTa. B wyacTHOM cnydae 3TO MokeT ObIThb 4HcioBas KoHcTaHTa. Eciu 3agarthb
HyJIeBOE 3HaUY€HHE, TO ATO OyIeT MpeanojaaraTh MOeIb UeaJIbHOrO pacTBOpA.

Jlns MOAenupoBaHMS C HCIOJIB30BAaHUEM 00Jiee CI0XKHBIX MOJENeH KOHJCHCHPOBAHHBIX
pPacTBOPOB (CTPOTOPEryJsipHbIE, KBa3HPEryJsApHbIE, CyOperyJsipHble U JpyrHue MOJENu) B
KadecTBe AH,, MOXET Ha3HAYATHCS BBIPAKEHHE, 3aBHUCAIICE OT MOJBHOM IO KOMIIOHEHTA
B pacTBOpe W TeMmIiepaTypbl. BBoaumoe anreOpamdeckoe BBIPAXKEHHE MOXKET COAEPIKaTh
YHCIIOBBIC KOHCTAHTHI (Ie1asi 9acTh OT JPOOHOM JOJKHBI OTACIATHCS ACCATUIHON TOUKOMH),
3Haku apudmerndeckux omepammid ( +, -, *, /, ), Kpyrible CKOOKM U OCHOBHBIE
MaTeMaTu4ecKue (QYHKIMH, y KOTOPBIX apryMEHT JOJDKEH OBITh 3aKII0OUeH B KpPYTJble
ckoOku ( sin, cos, In, lg, exp, abs, sqrt). Pa3mepHOCTHP HM30OBITOUHON OSHTATBIHH
npeamnonaraercst Jx/mMons. B coctaB apnpmeTndeckoro BEIpaKeHNS MOXKET OBITh BKITIOUYEHA

temneparypa (T) wu MompHas Jons KOMIOHEHTa pactBopa (x). Hampumep:
(1414.19+1.125*T)*(1-x)"2. (cm. Puc.22).
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E Terra :F" I_E”

Kunmivecras (popuyra caulacwiea

|1 Mn203

| 2 Fe203

| 3 M54 E3014.67[0,1.012)

| 4 Al

=

= Jaodrie COCHICE I CEOTICING PACHIGAP - (cobbte yonagius —
Remecmea: Pacmeop 1 | Hewmwwunss gemtecuiea uz cuucka
EB &] Feo(c) | Jedams naiop und.cewmecme
RECIEINN | Puncuposams xounsumpanun
Fe203(c) M [0 3aedame cocmas xond.pacicopos
—_— _| 3adame unepmiuse sowecmea

_ _| Heyxroamonenninoe MONRUEO
AH = I“41419+1-125*T)’(1-3}‘2 _ | Aduofemuvecxoe pacwupenue
| HaaTe Nocne $408HHA BEIPSKEHIA 017 USOETOMHONR 3HTANEMMK CHELEHMA A

Puc.22.

[Tocne dopmupoBaHusi cocTaBa M CBOKMCTB TMEPBOTO pPacTBOpA MOSIBISIETCS BO3MOKHOCTD
TIEPEHUTH K 3aJITAaHUIO CBOMCTB CIICIYIONIEro pacTBopa. Jist 3Toro HeoOX0oMMMOo HaXKaTh KHOIIKY CO
CTPENKOW B TMPaBOM BEpXHEM YINy MaHean <«3afjaHue cocTaBa M CBOWCTB pacTBOpa» u
MIPOJIOJDKUTB TpoLiecc (POPMHUPOBAHMS NCXOAHBIX TAHHBIX TSI CIICAYIOMIETO PAcTBOPA.

= Jaivirie COCIEd I CEATicIg Dacmeap - = SNEHIIE COCITIEEM 1 CEOTCIIE Poacmaapis -

Bowmechsa:! Pacmeop ¥ Bowmoecmaa: Pacmcop 2
Alccng M0 Alcca@
A2 FeCm A[203(E)

ANE) (o] ANE) [y

Puc.23.

[Tocne 3amanus cocTaBa M CBOMCTB pacTBOPOB OCYIIECTBIISIETCS BO3BPAT K PEXKHUMY BBOJA
YCIIOBHIA PABHOBECHS U 3aITyCKa MPOTrPaMMBbI Ha BBHITIOJTHECHHUE.

[Tocrme 3aBepiieHUsT pacyeTa B CHHCKaX PAaBHOBECHBIX KOHIIEHTPAMNA KOMIIOHEHTBI
KOHJICHCUPOBAHHBIX PAaCTBOPOB OTMEUAIOTCS CHUMBOJIaMHu (sl), (s2), U T.A., Te mudpa —
HOMep pacTBopa. B xadectBe mpumepa Ha Puc.24 mokaszan oOpasel BbIBOJa COCTaBa MOCIE
3aBepILECHUS pacueTa ¢ UCIIOIb30BaHUEM MOJIENIA KOHICHCHPOBAHHBIX PACTBOPOB.

T = 1500, K | 3
EomMnoHeHT MOAE KD
Blz0z2 ] 3
ALZO030C) 3 FO0EZ
Al203 a
ALMCD u]
1N ] J
FetsZ2) 5 6613
Fe 0.2849 I0-%
Feldsly 2 F8Z22
Fel 09215 =10
Feldz 01225 -1
Fe202{s1) o.onFag
Fe304ich u] d
Edunuuy: KO b/KT |

Puc.24.
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8. 3aanne coaepikaHusl XUMHUYECKUX SJIEMEHTOB B CUCTEME
JUTSL IBYXKOMITOHEHTHBIX TOIUIHUB.

Onna U3 pacnpoCTpaHEHHBIX 3aJad, KOTOpas MOXET ObITh pelleHa Ha OCHOBE
NPUMEHEHUS MOJETH TEPMOJWHAMUYECKOTO PABHOBECHs, 9TO paccMOTpeHHE (Da3oBBIX H
XUMHUUYECKHX MPEBPALIECHUH ABYXKOMIIOHEHTHBIX TOILJIUB MPH Pa3HbIX CTETIECHAX OTKIOHEHUS
OT CTEXMOMETPHUYECKOr0 COOTHOIIEHH. B psijie ciyyaeB U OKUCIUTENb U TOpIOYee CaMU 110
cebe MOTyT MpEACTaBIATH CMECH MPOCTHIX BemllecTB. Torna mpouenypa ONpeneieHUs
CTEXHOMETPUYECKOTO COOTHOIIEHUS KOMIIOHEHTOB M pPacyeT MOJIBHOTO COJEp KaHUS
XUMHUYECKHX JJIEMEHTOB CTAHOBSITCS BEChbMa TPYIOEMKHAMHU.

Jns  pemeHUss STOM TOATOTOBUTENBHOW 3amaun Ha mnaHenn «Ocobble ycrnoBus»
HEOOXOAMMO OTMETUTh HaXaTUEM JIEBOM KJIABUIIKM MBI KHONKY C HAIIHUCKIO
«[IByXKOMMOHEHTHOE TOMNMBOY». B pesynbrare, cieBa oT mnaHenn «Ocobble yCnosus»
MOSIBUTCS HOBAs MAaHENIb C OKHAMM JUIsl Pa3MEIEHUs TIPOCTHIX BEIIECTB, BXOSIINX B COCTAB
roproyero u okuciurens (Puc.25).

L] Terra o | fl|

XuniiecKkoe H (llﬂ:ll:l]!l:le PABHOBECHE MHOTOKONMITOHEHTHBIX CHCTEM

— Hexodwmil cocmige cucments —

Kurrecnan ihopagyaa semecnen

| 1 CH4
| 2 o2

| 3 NS4B3CT4ET[ 0, 1.012]
|4 C3HE[ 2355, 1660

[

— Bubap capionszo 1 QKUCTRMENT... — (cabpie yenagins —

OxycRumens: Fopoves: w}

02 CH4 CEHOBWTE
M54 B304 BT C3Ha

Hexmowinns seweciea 17 CHUCKD
Zadarte naiop und sawece
duRcHposats KRORNANIIPAVT
Zadantt cocHias Kow).pacHeopos
Zadans UNCPHINE GOl ECHIGE
HePXKOATORENTINOR WOWANUED
Aduaiamuieckos PocHUp ey

Ll

T

| 4
Puc.25.

Ha ocHoBanuu uHpopMaIuu, n3BiekacMoi 13 maneian «ICXoaHbI COCTaB CUCTEMBIY, TS
BCEX 3a/laHHBIX MPOCTHIX BEIIECTB BBIYMCISETCS anreOpanyeckas CyMMa BaJCHTHOCTEH
XUMUYECKHUX 3JIEMEHTOB, YTO J1a€T BO3MOXXHOCTb Cpa3y pa3/eiiuTh BEIICCTBA HA JIBE TPYIIIBI
- TOPIOYHE M OKHUCIMTEIH, a 3aTe€M BBIYUCIUTH AJII HUX TEOPETHYECKH HE0OXO0IuMoe
(crexumomerpuueckoe) cootHomenne k(o). (Cymma BaJeHTHOCTEH Il OKHCIHTENEH
oTpuIaTeNbHa, a Jig TOPIOYUX TMOJOXKUTeNlbHa). Ecimu B HMCXOIHOM COCTaBe BCETO JBa
BEILIECTBA, TO UX COJCPXKAHUE B MaHedn «MCXOAHbIN COCTaB CUCTEMbI» MOXKET BOOOIIE HE
3a/1aBaThCs. A B TOM CiIy4ae, KOr/ia OKUCIUTENb U (WIK) Toprouee 00pa3oBaHbl HECKOJIBKUMHU
BEIIEeCTBAaMH, TpeOyeTcs 3a1aTh COOTHOIIEHNe Mexay HuMH. Ha Puc.21 xucnopon u Bo3ayx,
o0pa3yromie OKUCIUTENb, B3AThl B cooTHomeHuu 4 : 0.5, a CHs u CsHg B cooTHOIEeHNN
0.5:0.5.

Ecimm PIH(i)OpMaHI/ISI 00 OTHOCUTEILHOM COJACPIKaHNH BCUICCTB B COCTABHOM TI'OPAYCM HJIN
OKHCIIUTCIIC 6YJIGT OTCYTCTBOBATb, TO NporpaMMa BbIAACT COOTBETCTBYIOIICC OIMOBCIICHUC.

[IpocTeie BelecTBa MOTYT OBITH MEPEMEIIEHBI U3 OKHA TOPIOYET0 B OKHO OKUCIUTENS U
HA00OpOT C TMOMOIIBIO MBIIIA WIM HaxaTHeM Ha kiaBuiny <«[llepemectutb». Ecim B
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Ipolecce MEePEMEIIEHUSI «BPYUHYI0» KOMIIO3HIIMS MOTEPSET CBOMCTBA JIBYXKOMIIOHEHTHOIO
TOIJIMBa (CyMMa BaJIeHTHOCTEH OKHCIUTENs CTaHeT IMOJIOKUTEIbHOH WM CymMMa
BaJICHTHOCTCH TOPIOYEr0 — OTPHUIATENLHOW), TO Ha maHeaun «Bblbop roptoyero wu
OKUC/TUTENS» TIepecTaHeT 0TOOPakKaThCS CTEXHOMETPUIECKOe cooTHouIeHue k(o) u mone ams
BBOJIa KO3 duiinenTa n30bITKa okucautens (cMm. Puc.26). Haxxatue Ha kiaBumry «Bo3spat»
IPUBOJIUT K BOCCTAHOBJIEHUIO HCXOHOT'O COJCPKUMOTO naHenu «[lapaMeTpbl paBHOBECUS.

- Bbiff;t?p CAPRNIIG I OKECIRNISTIA... —

Oxvcaumant: Foprovea:
] CH4

C3HE
02

Puc.26.

Ecnu 3HaueHHe CTEXMOMETPUYECKOT0 COOTHOLIEHHs oToOpakaercs Ha naHenu «Bblbop
roptodero n okmcnutens» (Puc.25), To ciieqyromuM maroM MOXeT ObITh 33JJaHO OJMHOYHOE
3HaYeHHe Kod(ppHIMEeHTa M30bITKA OKHCIHUTENs, psAJ 3HAUYEHUH, pa3lefeHHbIX 3alsThIMHU,
WJIM UHTEPBAJI 3HAYCHUI.

Hanpuwmep: 1.1 wm 1.0, 1.1, 1.2, 1.3 vim 1.0 -1.3 wm 1.0 - 1.3 -0.1.

[Tocrme HakaThs Ha KIaBUIIy «BO3BpaT»> 3HAYEHUS COJEp)KaHUS MPOCTHIX BEIICCTB HA
naHenu «[lapamMeTpbl PaBHOBECUS» HW3MEHSIIOTCS TOCJE TepecyeTa B COOTBETCTBUU C
Ha3HAYCHHBIMU 3HAYCHUSIMH KOd(h(PHIImeHTa N30BITKA OKUCITHTEIS

m Terra g O E

XinvirieckKoe H (l)ﬂ:!l:l]!l:le pPABEHOEECHE MHOIOKOMIIOHEHTHBIX CHCTEM

— Hexadwiii cocmas cucmentoi —
Aursuvecron opanyag semecnied Codeprcanue
’T CH4 0.5000,0.5000,0.50
2 02 3.7002,4.0702,4 44
|3 NS4E3014ET[ 0, 1.012] 0.4625,0.5088,0.55
’_4 C3HS [ -2355 , 1.669] 0.5000,0.5000,0.50

B

— Hapavempui pasnagecis — — Ocabuie yenogus —

= — | Hexmounms 6o eciiea 23 cucka
14 na o TeMITEDATYVRA |
& n PATIP | - | Jadamn wabop und cewectte
241 naparsemp: AABTIEHEHE | T | _| Purcupocants Kongenmpanuy
_| Zedams cocutas xond.pacmeopos
I, & [1000,1200,1400,1600,1800,2000 | 3adams unepmine semecmen
B MIa i _| Jeyxxormonenmnoe monnueo
% _ | Aduebomuveckoe pacuupenye
|| Mone 007 BEONA SHAYEHKA [ AMAN3S0HA SHAYEHMI | BTOPOMD 530 363EM0N 0 NApaMETpa 4|
Puc.27.

9. Pacuer mapameTpoB ainabaTHIECKOTO PACIIMPEHUS B COILIE.

B mporpamme TERRA mnpenycMoTpeHa crienyaigbHas BO3MOXHOCTD 3aJaHHUSI MCXOIHBIX
JAHHBIX U BBIYUCIICHMS IapaMeTPOB MIpoliecca OJHOMEPHOT0 ainabaTHYECKOT0 pacIupeHUs
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B comie. YToOBl BOCIONB30BAThCS ATOH BO3MOXKHOCTBIO, CIIEAYET BBIOpATh PEKUM
«Anunabatrueckoe pacuimpeHue» Ha naHean «McxoaHbI cocTaB cuctembl». Tlociae 3Toro
nanens «lapamMeTpbl paBHOBECUS)» OyIET 3aMeHeHa Ha HOBYIO MaHeNb «[lapaMeTpbl KaMepsbl
n cornay (Puc.28).

— Hapamemper Kemept 1 Conag — — Oeobpie penosus —

Hexamunns soi.ecien 17 CHUCKE
Fadaws nafop und.cemaciie
Duxcuposats KONNSHIPARUL

pirarg) Mile | -pouene
Kixaas) xfxcke | spauenne j
pie) Mila | snauene j Jadaud cocMas Kond.paciisopos
Fadaws BNaPHNBE oW ECHIER

PaCDIHpBHZHB - PAEHOEECHOE S .!Iayxr: ona HOE MO

% (hAsenUND PERM POCIL HPINER

HEEE ==

BOSERAT K OCHOEHOMY PEAMMY BEOGLE HHPOPMALMH

Puc.28

B cooTBeTcTBUM C CYyIIECTBYIOUIMMH TPAAMLMIMHU OpraHU3alMU pacdyeTra HnapaMeTpoB
pacIlupeHysl B COIUIE, OJHUM H3 3aJaBa€MbIX I1apaMETPOB PAaBHOBECHS BCETAA SBISAETCS
JaBJeHUE B KaMepe (CropaHus WiM HarpeBa). BTopsIM mapameTpoM MoXeT ObITh BbIOpaH
moboit u3 matH (T, v, S, 1, U), XoTs vaiie Bcero 1o nNocTaHOBKE 3a/1ayul BeIOupaerca | umm
T. VYcnoBus pacmmpeHus B COOTBETCTBYIOUIEM I0JI€ PEAAKTHUPOBAHUS (TPETbE CBEPXY Ha
Puc.28) Moryt ObITh 3a7aHbl B BHJE JAABICHUS pacIIUpeHUs p(a), OTHOLIEHUS AABICHUN
p(xam)/p(a), oTHOcHTenbpHOTrO muamerpa d(a)/d(kp) WM OTHOCHTENHHOW IUIOMIAAN COIUIA
S(a)/Skp).

Jns ycnoBuil pacumupenust (TpeTbe CBEpXy Moje penakTupoBaHus Ha Puc.28) moxer
OBITH 33JJaHO OJHO €JMHCTBEHHOE 3HAYCHHE WM P 3HAYCHUH, pa3/IeleHHBIX 3aliThIMU,
WIM JWana3oH 3HaueHWd yepe3 Jeduc. YCIOBUS B KPUTUYECKOM CEUCHHH COILUIA
paccuMThIBaIOTCA BCerja. 3aJaBaeMblil MmapaMeTp paBHOBecHs B Kamepe (BTOpOE CBEpPXY
noJie pefrakTupoBaHus Ha Puc.28) Ttakke MOXKET cofep)KaTh HECKOJBKO 3HAYCHUH, HO HE
Oonee msATH. Bapumamum mno cocraBy pabodero Tema (mo koddduumeHty u30BITKa
OKHCJIUTENS) B 3TOM CIIy4ae HE MPELyCMOTPEHBI.

[Iporpamma TERRA mo3BOMsIET MPOBOAUTH pacyeThl MO JIOOOW U3 TPEeX MOJIENeH:
PaBHOBECHOE PpACUIMPEHUE, 3aMOPOKEHHOE (OT KPUTUYECKOTO CEUYEHHs) pacIIUpeHHe U
3aMOPOKEHHOE paclIMpeHre OT CEYEeHHUs C 3aJaHHON TemnepaTypoil. Heo6xoaumelid pexxum
BbIOMpaeTCsl IMyTEM [OCJIEOBATEIbHOIO HAXXKaTUS HA KHONKY C H300pa)KeHHEM
CTWJIN30BAaHHOM CTpEJKU B HIKHEH 4acTH maHenu «[llapameTpbl Kamepbl u connay. Ilpu
BbIOOpE MOJIENIM 3aMOPOXKEHHOI'O PACHIMPEHHs OT CEYEHHUs C 3aJaHHOW TeMIepaTypoi, Ha
[aHeIN JOIMOJIHUTEIbHO OTOOpaXkaeTcs IoJe pelaKkTUPOBaHMs Ui BBOJA 3HAYEHUS
TEMIIEPATYPHI CTYIIEHYATOI0 «3aMOPAKUBAHUS» COCTaBA.

— Mapamemper Kavapsl 18 CONE —

pixans), Mila |1
Twarn) K |3500,3600 j
S(a)/Stp)  |15,510,20 j

Pacnimrperre - pasHoEecHOe go T3ang)
Tisans), K | 1500

Puc.29

B pesynbrare pacuera paBHOBECHOTO cocTaBa (pa3 mpH pacIIMpPEHUH B COIUIE IMpOrpaMma
TERRA mo3BoJIsIeT MOy9UTh 3HAYCHUS CTIEU(PUUECKUX XapaKTEPUCTUK MTpoLiecca:
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- CpeIHUI TTOKa3aTelb MPoIecca pacIIupeHus,
- CKOPOCTb UCTEUYEHHUS,

- ypcno Maxa,

- OTHOCHTECIbHAS IIOMIAIb COILIA,

- yaenbHas IIoMaab Coria,

- YIeIbHBIM UMIYJIBC B IyCTOTE,

- pacXOJIHBIA KOMILIEKC.

OTH XapaKTepUCTUKHU BBIBOAATCS HA OHKpaH, OTOOpakaloTcsi B BHJE TI'padHKOB,
COXpaHSIOTCS B BUJE (AIJIOB M BBHIBOJATCS Ha TIeYaTh BMECTE C OCTAJIbHBIMHU TapaMeTpaMu

PaBHOBCCHBIX COCTOSIHUM.

NO 15213

HOZ 000397
NzO 01287 0-F
NZO03 01474 10-¢8
HZO4 0.9550 0-13
- - NZO05 04250 m-_i:
I=p 1350 2 03 0.9813 10
B 1562 7 - ¢ :

Puc.30.

10. CoxpaHeHre HCXOAHBIX JTAHHBIX BapuaHTa B (aiise.

[ToAroToOBICHHBIE HCXOIHBIC TaHHBIC JTF0OOT0 BapHAHTa MOTYT ObITh COXpAaHEHBI HA IUCKE
JUTSL TIOCJIETYFOIIETO BOCCTaHOBIIEHUS. UTOOBI 3amucarh NCXOIHBIC JaHHBIC BapuaHTa B (aii,
HEOOXOJMMO HaKaTh YIpaBIAOIIYI0 KiaBuiry «CoxpaHuTby. B pesynbpraTte, moBepx
OcHoBHOro OKHa MpPOTpaMMBbl TOSIBUTCS CTaHAApTHas (opma, MpUHSTAsT B ONEPaIMOHHON
cucteme WINDOWS (Puc.31).

E Terra ==

XynvigecKoe B IIJHZ!DEEIE PABHOBECHE MHOIOKOMIIOHEHTHEIX CHCTEM

CoxpaneHHe MCX0JHOH MHpOPMALMH W
Manka: | ) TERR&RLS R sl e |

|[2]ExaMPLEZ EQL 2] INERT EQL [®] e et EQL 2] MUl 2l
[B]EXAMPLES EQL  |B]KLIMOV.EQL  |B]MINE_w~2EQL [B]PANINEQL
[B]EXAMPLE4 EQL |5 MEEGL [*]nozzter e [®]PROEGL

=] FLAME EGL =] e, Bt [*]nozeez EqL (2] PMaxzees.EQ
=] Gas.EQL [#]mmnE_atrEQL  [R]MozzlEEQL |E]RD1EGL

=] Hz.EQL [#]MINE_Fr1.EQL  [B]MOZRLE_EQL  |E]RDZEGL

. <] | I ] 2] ' e

HrA darina: | CoxpaHurs I wr crucke
e

Tun datina: ISource files [*.eql) ;I OTreHa | tp Uz

CHEOPOE

i, n TSI, 20T ST | 3adams unepmusie eawacmea

7, Mife 0.1 | Heyxxormonenmnoe monuco
_| Aduoiamunacros pacuupenue

CoRpaHEHWE MCXOAHEIX LAHHEIE EAPMaHTa B daine v

Puc.31.
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daitnpl UCXOMHBIX JAHHBIX MO YMOJYAHUIO UMEIOT paciupenue .eql (equilibrium). 3o
paciMpCHUC MpU HA3HAYCHHUU HMCHU COXPAHACMOI'O (baﬁna MOKHO HC YyKa3bIBaTb, OHO
OyzeT aBTOMaTUYECKH MPUCOSAMHEHO K HaOpaHHOW KoMOWHaIMu cUMBOJIOB. CoXpaHeHHE
¢aiina ¢ MCXOAHBIMH JAHHBIMH BO3MOXXHO B JIIOOOM JOCTymHOM Katayore. CoxpaHeHue
UHPOpPMALIMU B YK€ CylIecTByromeM (¢ailie mpuBeeT K TOTepe NPEeAbLIyIIero
COJICPKUMOTO.

[Tocne BbIOOpa MMEHM AMCKAa M KaTajora, a TakXKe IOcje HazHaueHWs WMeHH Qaiina
IOJI>KHA 6I)ITI) HaxaTa KJIaBUulIa <<COXpaHI/ITb>>, I-ITOGI;I NCXOOHBIC JAHHBIC 6I)IJ'II/I OTHpaBJ'IeHLI
Ha JOJTOBPCMEHHOC XpaHCHHC. I[J'I}I OTMCHBI 3allUMCH OO0JI’KHa 6BITI> Ha)XaTa KJIaBHUIIIA
«OTMEHay.

Co3naBaemblil Gaill ¢ UCXOAHBIMM JAHHBIMU SIBJISIETCS OOBIYHBIM TEKCTOBBIM (haifiiom,
KOTOPBI MOXKHO YHTaTh W PENAKTUPOBATH C MOMOIIBIO JIFOOBIX TEKCTOBBIX IMPOIECCOPOB
(MSWord, WordPad, bioknoT 1 ap.). Bot npumep coaepxumoro Takoro gaiina:

Ton: no
Cond: vyes
Exhaust: no

Substl: Cl1 - 20.231
Subst2: H1 - 1.974
Subst3: S1 - 2.632
Subst4: Na - 0.1166
Subst5: Cl1 - 0.0716
Subst6: N1 - 2.982
Subst7: Cu - 0.133
Subst8: 01 - 18.856
Subst9: H201 - 23.795
Substl10: Mg30.35A18.99C0.72H1.15K0.098N0.09800.3 - 16.66
Substll: N53.918014.486Ar0.32242C0.0109 - 460
Substl2: Sil - 12.55

Parl: T= 1800,1500,1200,900 K

Par2: p= 0.1 Mla

JIBoeToune oTHaenseT KIIOUEBBIC CIOBa OT conep:kaTebHor nHpopmarmu. [IpoGenst He
SIBIISIFOTCSI CMBICJIOBBIMU cuMBoJiaMu. Huke Ja€TCs IMOACHCHUC, KaKOU CMBICII UMEET KaXa0¢e€
U3 3ape3epPBUPOBAHHBIX KIIOUEBBIX CIIOB.

Ion — COCTOSIHHC BBIKIIIOYATEIISA, OMNPCACISIOIICTO HCO6XOI[I/IMOCTI) HUCKIIFOYCHHUA U3
pacuc€Ta HOHU3UPOBAHHBIX BCIICCTB, IIapaMETP MOKCT IPUHUMATL 3HAUCHUA yes HIJIU no.

Cond - COCTOSIHHE BBIKJIIOYATENISA, OMPEEIAIONEr0 HEOOXOAMMOCTh HUCKIIOYCHHUS M3

pacu€Ta KOHACHCUPOBAHHBIX BCHICCTB; IMApaMETPp MOXKET NPUHHUMATL 3HAUCHUS yes HIIU
no.

Exhaust - MepekioyaTellb, NPUHUMAIOMINN 3HAYEHUE no, €CIM HE MPeayCMOTPEH
pacyeT napaMmeTpoB PaCIIMPEHHUs B COILIE U yes - B IPOTUBHOM CITy4dae.

Subst## - comepxumoe CTpoKH ##, KOTOpas 3amaeT (GopMyiy HpPOCTOTO BEIIECTBA,
BXOJISIILIETO B COCTaB padouero Tena, ¥ ero MacCcoBO€ KOJIMYECTBO; IapaMeTp B TOUYHOCTH
MOBTOPSIET COJEPKHUMOE TIOJICH pEeJaKTUPOBAHUS B MaHenu «MCXOAHbIN COCTaB CUCTEMbIY,
neduc pazzaenser XUMUYECKyIo (POpMyJTy U MaccoBO€ COJIEpKaHKE; KOJINYECTBO IMapaMeTpoB
TaKOIo BUJa MOXKeET JocTurath 50, o YuciIy BO3MOKHBIX CTPOK PEIaKTHUPOBAHHUS.
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Parl — HauWMEHOBAaHUE W JHAIIa30H H3MEHECHUA NnepBOro ImapamMeTpa, KaK OHHU

OIPEACIICHBI B HCXOIHBIX AAHHBIX, AOIYCTMMBIC HAaMMCHOBAHMS IapamMmerpa:. p=, T=,
v=, 5=, I=, U=

Par2 — HauMECHOBAHHWE U JHAIIa30H U3MECHEHUS BTOpPOTI'O IIapaMeTpa.

Del# - CIHCOK BEIIECTB, UCKIIOYAEMbIX U3 PACCMOTPEHNUS IIPU NIPOBEACHUM pacuera; #
- NOPSAAKOBBIA HOMEpP CTPOYKH B HCXOJIHBIX JAHHBIX, ITOCKOJIBKY CIMCOK HMCKJIIOYaeMBbIX
BEIIIECTB MOXET OBITh JOCTATOYHO MPEJICTABUTEIBHBIM.

Inc# - CHOUCOK HMHJIMBUAYAJIBHBIX BELIECTB, OTOOPAaHHBIX I PAaCCMOTPEHUS IPH
IIPOBEJCHUM pacyera; # - NOPSAAKOBBIM HOMEP CTPOUKHM B MCXOJHBIX JAHHBIX, [IOCKOJIBKY
CIHCOK BKJIFOYaEMBIX BEIIECTB MOKET OBITh JIOCTATOYHO MPECTABUTEILHBIM.

Fix# - CIHCOK MHIWBUIYAITbHBIX BEIIECTB, KOHIEHTPALUS KOTOPHIX 3aUKCUpOBaHa, U

3aJlaHHOE 3HAaY€HWE KOHIICHTPAIUu; # - TOPAAKOBBI HOMEpP CTPOYKH B HMCXOIHBIX
TAHHBIX.
Inert# - CIHOUCOK HWHIWMBHIYaJbHBIX BEIIECTB, HA3HAYEHHBIX KaK HWHEPTHBIC, H

COOTBCTCTBYIOIIINEC UM 3HAYCHUA, # - HOprI[KOBHﬁ HOMEP CTPOYKHU B UCXOAHBIX NAHHBIX.

Plcam — HauMEHOBAaHHE (JIaBJICHHUE) U 3HAUEHHUE MEPBOrO MapameTpa, ONpeAesonero
yCIJIOBUS B KaMepe (Il pacueTra mapaMeTpoB pacllupeHus B comie npu Exhaust=yes).

P2cam — HaWMEHOBAaHHUE W MAIAa30H U3MEHEHHs BTOPOIO MapaMmeTpa, ONpeaesstoIero
ycloBHsS B Kamepe (U1 pacuera MapaMeTpoB pacIIUpeHus B corie npu Exhaust=yes);
JOIyCTHUMBbIE HAMMEHOBAaHM mapaMerpa: T=, v=, S=, I=, U=.

Ausg - ycioBwus pacmmpenus (p(a), p(kam)/p(a), d(a)/d(kp) nau S(a)/Skp) u mpuHATHIE
3HAYCHUS

Model - 0003Ha4YeHHE MOJICTU pacIIUpeHus (paBH., 3aMOPOXK., paBH. 10 T(3am))

Sol# - CTpOKM C ONHCAHHEM HMMEH U BBIPRXKEHUH 7151 M30BITOYHOM SHTAIBINH
CMEIICHNs KOHICHCUPOBAHHBIX MHIWBUIYAJIbHBIX BEILECTB, BKIIOYACMBIX pacTBOp; # -
MOPSIIKOBBIM HOMEP KOHIAECHCUPOBAHHOTO PacTBOpa.

11. OtkpeiTHe (aiina ¢ UCXOTHBIMHA JaHHBIMU.

B tom cnywae, ecnu paHee ObUTM MOATOTOBIEHBI M COXPAHEHBI (hAWIbI C UCXOAHBIMU
JAHHBIMU OJTHOTO WJIM HECKOJIBKHUX BapHAHTOB, CYIIECTBYET BO3MOXXHOCTh BOCCTAHOBHTH
COJIEP’)KUMOE JII00OT0 M3 HUX B COOTBETCTBYIOUIMX ToJsix OcHoBHoro OxHa. [[ns sToro
HEO0OXOMMO Ha)KaTh KHOIKY C HaMUChIO «OTKPbITbY.
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i‘ﬁ Terra ==
XHMHYEecKOe H ()a30BE0e paBHOBECHE MHOTIOKOMITOHEHTHBLIX CHCTEM

OmpriTHe (pafna ¢ HCXOJHOH HH(OPMALLHE A

Manks: | L TERR&RUS ~| « @ ek BE

=] IMERT.EQL [=]MINE w1 EQL 2] Mulleql [#]Ro3.EaL
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|®] MG, EQL [#]mozziereqr  [®]PRoEQL |#]ros.E0QL
|2 MINE EL [#]nozziezeqL  |[R]Pmaxzzes.Eol  |R]RD6.EGL
BMIME_AIR.EQL  |B]MOZZEEQL  |B|RD1EGL [#]5_HEQL
[BMINE_F~1.EQL  |E|MOZZLE_EQL  |B|RDZEGL |#]s10202 EQL

(%] [ I | (2]
ﬂ Hra darina: |Feh-1n_eq| OTrpEms I
I napd Tyun gainos: ISource files [".eql] ;I (OThieHa |

24 NP i P ICT L L IET T _I

Fadame cocmas Kowd.pacuicopos
I K Fadawe unepHue o e CHIen
7, Mu Fepxnormtoneninince Monruco
Adneiamuveckos pacliapenns

| OTEpETHE dafina ¢ MCRODHEIMM LAHHEIMM [NTEHWE HEXOOHE AAHHER BSPHAHTA M3 Yke CULBCTEYNWErD faling]

Puc.32.

B otBer, moBepx OcCHOBHOW (opmbl pasmecTutcs: ctangaptHoe okHo WINDOWS c
3arojoBkoM «OTkpeiTHE (aitna ¢ ucxomnoit mapopmarmeitn» (Puc.32). B mone 3Toro okna
OyayT oTroOpaxkeHbl MMeHa BceX (ailnoB ¢ pacmupeHueM .eql u3 Toro karaiora, rue
pacnonoxkeHsl (haiiner mporpaMmuoro komruiekca TERRA. Hysxsbrit daitnm MoxxeT OBITh
BbIOpaH U3 MPEACTaBICHHOTO CIMCKA WM HallIeH B IpyroM KaTajore WiH Ha JIpyroM JIUCKe.

JlanHbie u3 BEIOpaHHOTO (hailia OyIyT aKkTyaln3upOBaHBI BO BCEX BHIUMBIX Ha DKpaHE U
CKPBITBIX MOJSAX M 3JIEMEHTAaX peAakTupoBaHus. OHM MOTYT OBbITh HCIOJIB30BaHbI IS
IPOBE/ICHUS pacueToB 03 M3MEHEHUS WJIH MOIBEPTHYThI JOMIOJHUTEIHHOM MpaBKe.

12. 3amyck mporpaMMbl Ha BBITIOJTHCHHE.

[Tocne 3aBepiieHUs! MOATOTOBKH MCXOJHBIX JAHHBIX U, €CJIU HY)KHO, 3alIOMHUHAHUS 3TOTO
BapHaHTa MOXET OBITh OCYIIECTBJIICH 3allyCK MpOTrpamMMbl Ha BbIONHEHHUE. Jljis »TOTO
JIOCTAaTOYHO HaXaTh KHOMNKY «Crtapm™» (cm. Puc.2). Ilporecc BBITIOJIHEHHs] BBIYHCICHUN
orobOpaxkaerca Ha popme OcHoBHOTO OKHA IyTEM 3aIIOJHEHHUS CBETIIOTO MPSMOYTOJIBHUKA
B ITPAaBOM HWKHEM YTJy CTHJIM30BaHHBIMH TeMHBIMH Ookamu (Puc.33).
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Kunmvecran doprsyan ceumecnea

— H(JP{L"ME?HPBI POAEHAEECHR — — Bunoenmugemcs BoCuen —
Ii naparemp: TeLITepaTy A -

e | i

300-500
01

Puc.33.

B nro60if MOMEHT, TOKa MAYT BBIYMCIEHUS, UX MOXHO IMPEKPATUTh, HAXKaB KIIABHIIY
«IIpepBatb». B pesynbrare storo nedictBusi OcHoBHOe OKHO MpPOTrpaMMbl MPUHUMAET
HCXOJIHBIM BUJI C JAHHBIMU BBEJECHHOTO BapHaHTAa.

ITocne 3aBCPUICHUA BBIUHMCJICHUH BO BCEX PACUCTHBIX TOYKAX IMAaHCIb C MHAWKATOPOM
MEHSIET 3aroJIOBOK «BbINOMHAETCSA pacyeT» Ha «BbluncneHus 3aseplueHbl». OqHOBpEMEHHO
B OTOM IMaHEIN MOSIBIISIOTCS JIBE KHOMKHU «M3MEHUTb AaHHble» u «Pe3ynbTraTthbl».

Kurmvecras dpoprryna cewechica

i H{lp(&’h‘.e??ﬂpb.! PAEHAGECHR —

I-i napaviemp: TeMIIEPaTypRa -

ome ||

300-500
01

|| 3rar Pk A3ET BOSMOKHOCTE YEMAETE PESYNETATEl PACHETS CEOHCTE CHMCTEMbI Al

Puc.34

[lepBas U3 HUX MO3BOJSET BEPHYTHCA HA IIar Ha3aJd U MPOJOJDKUTH PENaKTHUPOBAHHE
HCXO/IHBIX TaHHBIX JHO0 MepedTH K GOPMHUPOBAHUIO HOBOTO 33aJaHHs Ha pacyer.
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Haxarne xnaBumm «Pe3ynbTaTbhl» 1maeT BO3MOXHOCTb YBHIETh PacCUUTaHHBIC
napaMeTpbl paBHOBECHOTO COCTOSHUS M KOHIIGHTPALMU KOMIOHEHTOB (ha3. M3-3a Gosbiioro
o0beMa MOJYUYCHHBIX IAHHBIX HE YAAeTCsl OTOOPa3sUTh BCE PE3yJNbTUPYIOIIME CBEACHUS B
onHOU BbIXoMHOU (hopMme. [ToaTOMy MoONB30BaTENIO TYT K€ IMpearaeTcsi BbIOpaTh, 4TO OH
XO0YET MMPOCMOTPETH B MIEPBYIO 0YEPEb: CBOMCTBA CUCTEMBI MIIM PAaBHOBECHBIN COCTAB.

13. IlpencraBneHre paBHOBECHBIX CBOMCTB CUCTEMBI.

BeiOop mepexitouatens ¢ HAAMHUCBIO <CBOMCTBA CHUCTEMbP W HaXaTue KIABHUIIN
«Pe3ynbTtatbl» (Puc.34) npuBOAMT K BO3HHUKHOBEHHIO HAa OJKpaHE JIOYEPHETr0 OKHAa,
HMMECIONIEI0 BHJI, IOKa3aHHEINA Ha Puc.35.

7] =0 ><
¥ PezynbTaTol BBIUMCIE HHH (CBOHCTEA) E] =

Iepavemnp: |\f ¥aeneHed of vem j YaeAbHBIA GEBEN
Apzyuenm: |T TemnepaType ﬂ T. K v M3SKr

S 200 030674
10 as0 10573
400 12092
450 13611
500 15148
550 16725
§00 18382
50 2 0172
700 2z 2165
750 2 4422
500 2 5926
850 2 9412
a00 5 153

350 3.3385 j
[ = —
0 Won 2000 3000 toan T K | p-oinna il
7 NeqaTe COXPaHHTE
Iiixanra: Hopu. woooo- p=0.1 MAa | |
MNevate el E:g ggEmﬂga emmmruer CH | CoxXpaHWTE BCe
CoxpaHHTE e 5:10 ;;: bl COSTAB BosEpaT

Puc.35

JleBass maHenp O3TOro OKHa TMpeJHa3HaueHa s Trpapuueckoro MpeIcTaBICHUS
pE3yIBTAaTOB PaCUYETOB, a MpaBasi - COACPIKUT Te K€ JaHHbBIE, HO B TAOIUYHON popme.

B kauecTBe aprymMmeHTa B MOMEHT CO3/1aHUsI OKHA BHIOMPAETCS TOT MapaMeTp paBHOBECHSI,
KOTOpI:IfI B UCXOJHBIX ANAHHBIX 3aJaH AWAIIa30HOM CBOCI0O U3MCHCHMH. Ecmn xe Juaria3oH
3aJaH A1 000MX MapaMeTpOB PaBHOBECHS, TO CTPOMUTCS CEpUSi KPUBBIX, OTHOCSIIMXCS K
ISTH 3HAUYEHUSIM BTOPOro napametpa. [lepBoHavanbHoe 3HaUeHHE (PYHKLIUH, KaK IIPABHIIO, -
yaenbHbIA 00beM. OIHAKO PACIOJOKEHHBIE B BEPXHEH YacTH JICBOTO OKHA JIBE CTPOKH
BbIOOpa MapaMeTpa M apryMeHTa IO3BOJSIOT CTPOUTH IPOU3BOJIbHBIE 3aBUCHMOCTH,
MOCTPOEHHBIE U3 JO0BIX 28 3apaHee BRIUMCICHHBIX 3HaueHud. Ha Puc.36 mokasan mpumep
TaKOTO BRIOOpA.
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rﬁ PezynbTaThl BbIUMCNE HHA (CBOHCTBA) E]
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k' Mokasatens aguabaTel (pasH.) - SO0 o5 122
332 A Msofapudeckii koadig. ofbem. pacumpeHMa | e 3 kg
= . 700 3E 533
750 26781
384 200 3E.3399
250 37 462
Q00 37 E51
378 a50 37 EBE
1000 37 E93
16 8 1050 37 634
oo 37 B35
150 37 B35 j
I8 - =
0 500 oo 1500 Zoo0 2S00 T, I EE= =
5 MNe4ate | CoxpaH1TE |
Lixazra: Hopu. <oooe- p=01 HMa
oo p=0.325 MM
MeqaTe E=0 e HI'Iaa emooner CH | COxpaHHTE BCBl
COXpaHHTE s EZID;: s COCTaE | Bosepat |

BEIfop pAEHOBECHOM “apaKTEPMUCTUKM CHETEMB! 107 OTOBPSKEHMA Ha FPaPHKE

Puc.36

B pesynprate mo0oro pacdera ONPENENSIOTCS 3HAUCHHS CICIYIOIIUX MapaMeTpOB
PaBHOBECHOT'O COCTOSIHUSI:

Nwmst HasBanue napamerpa (@41 TEXH.CHCT.
P JlaBiienue MIla aT™
T Temmepatypa K °C
v VY nenbHbIl 00BEM M3/Kkr M3/Kr
S OHTponus kJDx/(kr.K) | xxan/(xkr.K)
I [TonHast SHTATBINS K/JDK/KT KKaJI/KT
Y ITonHast BHYTPEHHSSL DHEPTUs KJx/Kr KKaJI/KT
M Yucno moueit MOJIB/KT MOJIB/KT
Cp Y nenpHast TEIOEMKOCTh (3aMOpOKEHHAsT) kJDx/(xkr.K) | xkan/(kr.K)
k IToxa3zaTenp agrabartsl (3aMOPOKESHHBIH ) 1 1
Cp’ | VienpHas TEIJIOEMKOCTh (PaBHOBECHAs!) kJDx/(kr.K) | xxan/(xr.K)
k’ [Tokazarenp annadaTsl (PaBHOBECHBIN) 1 1
Ap N3o0apuueckuii ko3¢ d. 00beMHOI0 PaCIIUPEHHS 1 1
Bv W3oxopuueckuil TepMudeckuii K03dd. napieHus 1 1
Gt | M3oTepMuueckas C)KUMaeMOCTh 1 1
MMg | MosnsipHast Macca ra3oBoi ¢assl r/MOIb I/MOJIb
Rg I"a3oBas mocTosiHHAS JIx/(xr.K) kaj/(kr.K)
Cpg | TemmoeMKOCTh Ta30BOM (a3bl (3aMOPOKEHHAST) k/bx/(xkr.K) | xxan/(xr.K)
kg [Tokazarenp amuabaTel ra3oBoil dasel (3aMOPOIK.) 1 1
Cp’'g | TermoeMKOCTh Ta30BOM (a3l (paBHOBECHAS) kJox/(xkr.K) | xxan/(xr.K)
kg | Ilokasaresnp agnabatsl ra30Boil (a3sbl (paBH.) 1 1
Mu Koadpumment nuanaMudaeckoit BA3KOCTH [Ta.c KI.c/M2
Lt KoadduipieHT TemionpoBoaHOCTH B1/(M.K) kan/(cm.c.K)
Lt’ ITosHbIH K03)OUITHEHT TEIUIONPOBOIHOCTH B1/(M.K) kai/(cm.c.K)
Pr Uwucno [Ipararis (3aMopoKeHHOE) 1 1
Pr’ | Yucmo [pauamis (paBHOBECHOE) 1 1
A CKopocTh 3ByKa m/c m/c
n [Tokazaresb npouecca pacupeHus 1 1
w CKOpOCThb UCTEUEHHUS Mm/c m/c
Mach | Yycno Maxa 1 1
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Frel | OrHocuTeiabHAd ILIONIAAL COIIA 1 1
F’ V nenpHas IIOMAAL COIlIa M2.c/KT M2.c/KT

Isp YV 1eNIbHBINA UMITYJILC B IYCTOTE Mm/C c

B Pacxo HbIN KOMIIJIEKC Mm/c c

z MaccoBast 1011 KOHIEHCHPOBAHHBIX (ha3 1 1

JlomOMHUTEIPHO TMPEAyCMOTPEHA BO3MOXKHOCTHh 3aJaHHUS TPOW3BOJILHOW  (YHKIIHMH,
ONpeAcIsIEMOM TOJIb30BaTelieM. B  chmucke mnapaMeTpoB 3Ta BO3MOXKHOCTH yKa3aHa
MOCJIEIHEeH CTpoUKOoN  «BblpaxeHwe, 3agaBaemMoe rnosnb3oBaTenem». Bwibop aToi
BO3MOXHOCTU HNPHUBOJUT K IOSABJICHUIO CTPOKHU PCAAKTHPOBAHUSA, TAC MOXKCET 6BITL 3aaHa
pou3BOJIbHAS (YHKIMS B BUIE <UMs> = <BbIpaxkeHue> (Puc.37).

Beipascenue: |NM=1-CpT M
APZWMeHIL: IT T ernepaTupa ?

Puc.37

B kauecTBe 771€MEHTOB BBIPAXKEHUS MOTYT BBICTYIIaTh UMEHA YIOMSIHYTBIX 28 3HAUYCHUI
(cM. BBIICTIPUBENICHHYIO TaONMIly), YHUCIOBBIE KOHCTAHTBI, 3HAKH aAPUPMETUUECKUX
oTiepallvii, a TaK)Ke UMEHa AJIeMeHTapHbIX GyHkumid: sin( ), cos( ), tg( ), ctg(), In(), lg(
), exp( ), arcsin( ), arccos( ), sqrt( ), abs( ). Apudmernueckrue BBIPAKECHHUS MOTYT
CTPOUTHCS MO OOLIEHPUHATHIM MpaBWJIaM, UMEsl B BUAY, YTO apryMEHThI 3JIEMEHTapHBIX
(YHKUMH 3alMUCHIBAIOTCS B KPYIJIBIX CKOOKax, a I M3MEHEHHUS MOpPsIKa BBIYUCICHUIN
TaK)Ke UCTOIb3YIOTCS KPYIJIble CKOOKH MPOU3BOJILHOM CTENIEHH BJIOKEHHOCTH.

Haxarne xnaBumm «OK» TPHUBOJUT K OTOOpPaKEHUIO UCKOMOro rpaduka ¢
ABTOMATUYECKUM BBIOOPOB IIKAJBI IO 000MM KOOPIWHATaM.

L] -JOJES
rﬁ Pe3ynbTaTbl BbIMMC IR HHA (CBOMCTBA) g =] X
H@mﬂ@: | Elblpameme,sap,asaemoe none30EaTENEM j
Apeymern: |T TemnepaTyps j T, K HH
MN = I ~ (Cp’ % T» 500 -4.218 -
1 550 -3 428
£00 -2 B93
o 650 -2 039
700 -1.479
-1 750 -1.016
200 -0 5532
-2 a50 -0.9822
00 -1228
a50 -1.228

1050 -1.044
1100 -0 .8525
1uso -0 868

=3 = —
i 500 1000 1500 000 500 T. K J

MNeqaTe | COXpaHUTE

Iifxara: Hopia.

NedaTs exmosr CH | COxXpaHMTE BCe |

COCTaE Bosepat |

CoxpaHATE |
p— MMNa
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[Tonp30BaTenio MpeaoOCTaBICHA BO3MOXKHOCTH BBIOOpPAa  HPOMOPIMOHATIBHOW WK
JOrapu(pMHUUECKON MIKaIbl 0TOOpaXKeHHsI Pe3yJbTaTOB IO JBYM KoopauHaTaMm. Jlis aToro
HIOCJICZIOBATEIFHO HAKUMAETCS KIIABHIIA, PAZOM C KOTOPOW MOMEIIeHa Haanuch «Llkana:».
C ee moMOIIBIO U3MEHSETCA MacIuTald MpeCTaBICHUS PE3YIbTAaTOB.

JlBe HMXKe paclosIOKEHHbIE KHONKHM AT BO3MOXKHOCTh HamedaraTb TIpaduk,
NpEeCTaBICHHBINA Ha SKpaHe WM COXPAaHUTh ero B (aiiie.

[lepen meuatpio rpaduka 3ampamivMBaeTcss TUI MPUHTEPA, TMOAKIOYEHHOTO K
KOMIBIOTEPY: LBETHOM WM dYepHO-Oenblii. B 3aBUCHMMOCTH OT 3TOro MpH BBIBOJAE
U3MEHSETCs BHEITHUIN BUJI MapKepOB, MMOCKOJIBKY HA YEPHO-0€I0M TeuaTaromeM yCTPOCTBE
TOHA CEPOro, UCTIOIb3yEMbIE IS PSAOM PACIIONIOKEHHBIX KPUBBIX MJI0X0 Pa3IHUUMBI.

Brrasnrarsre’

Kaxoit ¥ Bac npiorrep: upeTHod 1 wepho-Ge e ?

Pnc.39

HenocpeacTBeHHO nepen MevaTho Ha 3KpaH BBIBOAUTCS CTaHIAPTHAs IaHEIb HACTPOUKH
IIPUHTEPA, C TOMOIIBIO KOTOPOM MOKHO, B TOM YHUCJIE, PETYJINPOBATh KA4€CTBO BBIBOJIUMOIO
nzo0paxenus. Hawmnyumwne pe3ynpTaThl HpU HEMOCPEACTBEHHOM BBIBOJE Ha Ie€YaTh
JOCTUTAIOTCSl TIPH  HCIIOJIb30BAaHUM CTPYWHBIX TpPHHTEpOB. JlaszepHble uepHO-Oernbie
MPUHTEPHI B Psifie CydaeB Jal0T HEBBICOKOE Ka4eCTBO M300paKeHUs, 0COOCHHO MPH MeYaTH

KOOPJIMHATHOM CETKH, 3a cueT MaciurtadupoBaHus. [Ipumep BbIBO/Ia Ha 1eyaTh NPUBEACH Ha
Puc.40.

1

gz Y _M3skr

109
10-x = L
w0’ 10° o

ottt p=0 1 MMa
bt p=0 325 MNa
oo p=0.55 MNa
-sssas p=0.79 MNa
-HHH p=1 NNa

Mpaduk dyHkumm "YaensHeih 06vem - Temnepatypa"
ansa wexogHoro cocrasa:  (CO - 1) +(H20 - 1)

Puc.40.
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[Iponienypa coxpanenus rpaduka B (aitzie MOXET OBITh IMOJE3HA, Korma TpeOyercs
BCTaBUTh W300paXCHHE B KaKOM-MuOO nokyMeHT. Daiinm coxpaHseTcs B pacTpOBOM
dopmare (.bmp), KoTOpBIA 0OpabaThIBAETCA NPAKTUYECKA JFOOBIM TEKCTOBBIM U
rpadpudeckuM pemakTopoM. Bpibop umenu aiitna u Karamora A €ro pa3MelieHHUs
MPOU3BOAUTCS C TIOMOIIBIO cTaHmapTHoW s Windows maHenn coxpaHeHus — (paiina
(Puc.41)

L] X
L] X
ITapamemp: |n-1 Yucno moneh j m E

Apeyiern: |T LT ——— j T. K H Mossskr
M Moab-ET 500 36 B52 -|
10 =
Coxpanenue rpadmua <Hucno monen / Temne patypa>

Manka |2 TERRAsol AUS ~| = EE-

I8t ) Astra

) Pictures

o ,3 dHcm, bmp
T (= mate B
[ LEFT.BMP

[ RIGHT EMP

Ilixana: Hop.

Mevate
Tun paina: |Fpa¢mec&ue wpabine [*.brp) j Orraena
COoxpaHHTE |

CoxpaHeHie NoYyEHHOND rpadika & dafing Ha AMCKE & BWLE PACTPOBOMD PHEYHES [“bmp datin]

Puc.41

[Ipumep rpaduyeckoro m3zoOpakeHus, momeriaemoro B (aiin, nmpuBeneH Ha Puc.42.
CpaBHeHue uzoOpakeHus u3 (Qaiina ¢ rpadukom, coszgaBaeMbiM Ha dKpaHe (Puc.35)
IIOKa3bIBaeT, 4TO (hopMaT M 00Kl BUI YePTEKEH TOKICCTBCHHBI.

W MIESKr

a0
10
1]

z0

1] lono zooa zooa tooa 5000

Puc.42

Ha mpaBoit manenn okHa pe3ysbTatoB (cM. Puc.35) ortoOpakaercss Tabnuiia 3HaYEHUH,
Haﬁl[eHHBIX B pPE3YyJIbTATC pacyYCTOB. D10 TE XKe BCJIMYHHBI, YTO HCHOJIB3YIOTCAd IIpHU
noctpoernu rpaduka. Tum aprymeHTa U QyHKIUU B TaOJIUIE U3MEHSIOTCS OJHOBPEMEHHO C
nepecTpoeHueM rpaduxka.

Knonku «[Meyatb» n «CoXpaHWTb» MO3BOJSAIOT BHIBOJUTH HA IME€UYATAIONIEE YCTPOUCTBO U
COXpaHATh B (aiie oroOpakaeMble Ha SKpaHe TaOiauuHble 3HaueHus. Dopmar BBIBOJA
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pe3yabTaToB B (aiim — TEKCTOBBIM, B KomupoBke Windows (.txt). Ha meuararomiee
YCTPOMCTBO PE3yNbTAThl BBIBOJSTCS B BHUJE TAONHIBI C 3arojloBKOM. [IpuMepsl BrIBOAA Ha
neyaTh U B daiin npuBeaeHb! Ha Puc.43 u Puc.44.

' Tabnuua 3HauyeHWn paBHOBECHbIX NapameTpos
"YaenebHbid 06bem - Temnepartypa'
ana ucxopHora cocrasa:  (CO - 1)+ (H20 -1)

p=0.1 MMa, T=var

TK v M3/k2 TK v M3/ke TK v M3/k8

500 1.5292 850 3.1142 1200 45501
550 1.6899 900 3.3799 1250 4.7397
600 1.8605 950 3.5944 1300 49293
650 2.0483 1000 3.7899 1350 5.1189
700 2.2627 1050 3.9808 1400 5.3085
750 2.5141 1100 41708 1450 5.4981
800 2.8063 1150 4.3605 1500 5.6876
Puc.43
JICXOOHEIX COCTaB: (CO - 1) + (H20 - 1)

Cocrae, mojb/kr: C 17.851 O 45.605 H 55.509

1-1 napamerp: T = 500-1500-50

2-1 mapameTrp: p = 0.1

YoenbHeM obbeM v, M3/KTD
Temnepatrypa T, K
Bnauenma npu p=0.1 Mla

T v T v T v

500 1.5292 850 3.1142 1200 4.5501
550 1.6899 900 3.3799 1250 4.7397
600 1.8605 950 3.5944 1300 4.9293
650 2.0483 1000 3.7899 1350 5.1189
700 2.2627 1050 3.9808 1400 5.3085
750 2.5141 1100 4.1708 1450 5.4981
800 2.8063 1150 4.3605 1500 5.6876

Puc.44.

TabnuuHoe mpencTaBiICHUE PEe3yibTaTOB B BHUJAE 3aBUCUMOCTU OJHOTO €IUHCTBEHHOIO
napaMmeTpa oT BRIOPAaHHOTO MHOYKECTBA 3HAYCHMI apryMEHTa BO BCEX PACUETHBIX TOYKaX HE
Bcerga ObIBaeT yMOOHBIM il aHanm3a. MHorma TpeOyeTcsi KOMIIAKTHO MpPEICTaBUTh
3HAUEHUS BCEX MapaMeTPOB B OJHOU pacyeTHOW Touke. UTOObI M3MEHUTHh XapaKTep BBIBOAA

[l o
JIOCTATOYHO HaXXaTb KHOIKY H , PacIlONIOKEHHYIO B IPAaBOM BEPXHEM YIUIy DKpPaHHOMU

dbopmbl. B pesynbTaTe Tabnmuia pe3ynbTaToB MPUMET BHI, H300pakeHHBIN Ha Puc.45.

Bbi0op pacueTHOM TOUYKHM, Ui KOTOPOH BBIBOIATCS PE3YJIbTaThl, OCYIIECTBISETCS C
IIOMOIIBI0 TPOKPYTKM KOMOWHUPOBAaHHOIO CIIMCKA, PACIOJOXKEHHOTO B BEpPXHEH dYacTu
na"Henu. B 3ToM pexxuMe meuyarh TaOJMIBI U COXpaHEHHE €€ COAEPKUMOro B aiine
IPOMCXOJUT aHAJIIOTUYHO TOMY, KaK 3TO ObIJIO ONMCAHO BBILIE.
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T = 750, K =] =
NapameTp FHaUYEeHHE

P 0.1 S

I 760

W 25141

5 34445

I -0.911 10+

u -0 827 o*

il 40.318

Cp 1.7132

E i 2GEE

cp’ 54033

k! 11276

Ap 0.00217

=1% 0.00z208

Gt 001038 j

p=01 MNa

Puc.45.

B IMpaBOM HHWXXHCM YIJIY OKHa BBIBOJA PE3YJIbTATOB PACHOJArarOTCA UYCThIPEC KHOIIKU

emanas CH | [Copanmsece
_ Cocrae | Boospar |

1) mepexsrodarenb pa3MEPHOCTH BBIBOJUMBIX BEIUMYMH eavHuubl CUM / TexH.cucT.ea.;
NOCJIEI0BATEIbHOE HAXKaTHE Ha 3Ty KJIABUIILY BBI3BIBACT NMEPEPUCOBKY Ipaduika 1 TaOIUIIBI C
W3MEHEHHUEM PAa3MEPHOCTH BBIBOJAUMBIX BEIMYUH [K-kr-K / kan-kr-K

0011IeT0 HA3HAYCHUS:

2) xHomka «CoxpaHWTb BCe» IMO3BOJSET 3amucaTh B (paill Bce pe3ynbTaThl pacdera
XapaKTEpUCTUK PAaBHOBECHS — MapaMeTpbl COCTOSHUSA M KOHIEHTpAlMM KOMIIOHEHTOB (a3.
[Ipu coxpaHeHuun pe3ynbTaTOB HA SKPAH BBIBOJUTCS JOMOJHUTEIBHOE OKHO:

Breernsarsere!

B xaxont droprraTe npeic TAENTE Pesy.E TATEL !

I[Tpu Be16OpE pexknma <Tabnuua EXCEL> 3anpammBaercs ums ¢aitna u cozgaercs ¢aiin
dopmara MS EXCEL c pacmupennem xIs. Ha mpuBenenHoM HUXe (pparMeHTe TaOIHIIBI
BUJHO, 4YTO €€ CTOJOLBI COJepKaT Kak

3HA4YCHU HapaMeTpOB COCTOsAHHUA, TaK H
KOHHeHTpaI_[I/II/I KOMIIOHCHTOB paBHOBeCI/IH.
A E [ ¢ | D E | A8 | ac | AD | AE | AF

1 b T v = [ 0 02 03 M hZ
2 7 500 | 0141681 673178 | 203181 | 1 193E-22 | 113603 | 792E-18 | 193E22 | 2272
EE 1000 | 0283361 | 747935 | 74577 | 5 98E-10 | 113594 206E-10 2BE21 2271
|4 | 1 16800 | D 425036 | 795865 | 133329 | 9 252E-05 | 113351 | BS4E-08 | 534E-13 | 22 EC
I 2000 | OFGG74 532526 | 197654 | 1 0004134 112064  121E06  791ED9 2256
B 1 2500 | 0709285 | S5383 | 266202 | 2 0038214 10873 7,1BE-05 | 2 55E-06 2227
|7 3000 0858375 89551 | 3EE197 | - 0FBBEIS 101479 | 2 43E-05 0000121 2184

Puc.46.
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Hcnons3zoBanne pexxuma BbiBoja B ¢dopmare MS EXCEL o6nergaer mociemyronryro
CHenranbHyI0 00paboTKy AaHHBIX M MO3BOJISIET EPEHOCUTh WX B TEKCTOBBIA pemakTop MS
WORD, ucnons3ys O0ydep oOMeHa JaHHBIMHU.

[Tpu BBIOOpe pexkuma <TeKCTOBBIM (hailir™> pe3ynbTaThl pacueTa BHIBOISTCS B BUJE
TaOIHIIBI, JOCTYIHOW ISl MPOCMOTPA C IMOMOIIBIO JIFOOOTO TEKCTOBOT'O peAakTopa (B TOM
yuciie ¢ moMomblo «brokHoTa) omnepamuonHoi cuctemMbl Windows). [Ipumep momo6HOTO
BbIBOJIa NpuBeeH Ha Puc.47.

JICXOOHBI COCTaB: (CO - 1) + (H20 - 1)
Cocras, monb/kr: C 17.851 O 45.605 H 55.5009
1-1 napametrp: T = 500-550-50
2-11 napameTp: p = 0.1
PaBHOBecHHe napametTprl npu p=0.1 Mla, T=500 K (emgmumusl CHU) :
p=0.1 T=500 v=1.52922 S=8.23877 I=-9886.36
U=-9948.1 M=39.624 Cp=1.48205 k=1.26003 Cp'=1.82499
k'=1.21599 Ap=0.0020605 Bv=0.0020576 Gt=0.0100142 MMg=26.258
Rg=316.641 Cpg=1.49165 kg=1.26948 Cp'g=1.69231 k'g=1.24722
Mu=0.0000188 Lt=0.041226 Lt'=0.178609 Pr=0.681487 Pr'=0.17846
A=444.05 z=0.0340992
PaBHOBECHBEIE KOHLEHTpaummu (MOJIb/KT) @
H2 = 0.20998 H20 = 21.564 C(c) = 2.839 CO = 0.8517e-3
CO2 = 12.02 CH4 = 2.9904 C2H4 = 0.4246e-11 C2H6 = 0.1650e-5
H2CO = 0.4462e-11 HCOOH = 0.1601e-7 CH30H = 0.1652e-9 CH3COOH = 0.1316e-9
CH202 = 0.1571e-7
PaBHOBecCHBIe napameTps npmu p=0.1 MIa, T=550 K (egmumubl CIU) :
p=0.1 T=550 v=1.68993 S5=8.42354 I=-9789.33
U=-9866.71 M=38.7833 Cp=1.5241 k=1.25251 Cp'=2.08091
k'=1.2034 Ap=0.0019488 Bv=0.0019417 Gt=0.0100367 MMg=26.4656
Rg=314.157 Cpg=1.52911 kg=1.25858 Cp'g=1.97149 k'g=1.22298
Mu=0.0000208 Lt=0.0474654 Lt'=0.355858 Pr=0.671556 Pr'=0.115488
A=458.849 z=0.0219559
PaBHOBECHBIE KOHLEHTpaLUUM (MOJIB/KT) @
H2 = 0.54557 H20 = 20.387 C(c) = 1.828 CO = 0.00583
CO2 = 12.606 CH4 = 3.4108 C2H4 = 0.7803e-10 C2H6 = 0.3664e-5
H2CO = 0.7505e-10 HCOOH = 0.5576e-7 CH30H = 0.8817e-9 CH3COH = 0.3422e-11
CH3COOH = 0.3397e-9 CH202 = 0.5426e-7

Puc.47.

3) HaxaTue KHONKM «BO3BpaT» NpPUBOIUT K 3aKPBITUIO OKHA BHIBOJA PE3YJIbTATOB U
B03BpaTy B OcHOBHOE OKHO MPOTrpamMMmBbl.

4) Hakatue KHomku «CocTaB» MNPUBOAUT K 3aKPBITUIO OKHA BbIBOAA PE3YJIbTATOB C
napamMeTpaM paBHOBECHOT'O COCTOSAHUA U K OTKPBITHIO HOBOI'O OKHA BbIBOJAA PE3YJIbTATOB, B
KOTOpOM OTO6pa)KaIOTC$[ PaBHOBECHBIC KOHICHTPALIUN (1)33 HccnenyeMoﬁ CHCTCMBI.

14. [IpencraBneHre paBHOBECHBIX KOHIICHTPALMH KOMIIOHEHTOB (has3.

Bri0op nepeksrouatenis ¢ HaAMUChIO «PaBHOBECHbIM cocTas» Ha hopme OcHoBHOTO OKHA
mporpaMMbl M TOceayiolee Haxkatue KiaBuim «Pe3ynbtatbl» (Puc.34) mpuBoaut k
BO3HUKHOBEHUIO HA 3KPAHE JI0UEPHETO OKHA, MMEIOIIET0 BU/JI, TOKa3aHHbIM Ha Puc.48. OtoT
K€ TIepeXOJ] BBIMOJHAETCA IMOCle HakaTus KHOMKH «CoCTaB» B OKHE C pe3ylibTaTaMu
BBIYHCIICHHS CBOMCTB CUCTEMBI (CM. paznen 13).

HetpynHo BUeTh, 4TO CTPYyKTypa MpeacTaBieHus] HHQOpMAIMK B 3TOM OKHE aHAJIOTHYHA
onvcaHHOM Bbime. OnHAkKO uMeeTcs U psAA  OTIMYMM, XapakTepHbIX MJIsi Takou
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HECTPYKTYpUPOBAHHOM HWH(GOpMalKK, KaK KOHLEHTPAalKWW KOMIIOHEHTOB B CHCTEMax
MIPOU3BOJILHOTO XUMHUYECKOTO COCTaBA.

L] -JOJEs
£7] Pe3ynbTaTsl BbIMMC 1e HHH (pABHOBE CHBIH COCTAEB) g O .?
JRm—c < | | ] s
Apzypmentiv: [T Temnepaypa ~| T. K Mo /K
AT 500 o.74-E |t

e 550 05462 107

00 0.288E 10-°

Nz E50 01181 10-5

& 700 0.2950 10-F

T a 750 01125 1o -+

......... H g 00 02812 -4

850 06308 lo-*

:FFF FrrrrrrrEeeee R e R« - P e e ey 9':”:' |:| 1294 m—3

850 02461 103

-z

1 1000 04390 10

M HgCO3c) 1050 07408 077 |~
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BEiS0p MMEH BEWECTE 4NA NOCTPOEHKA TAtAHLE

0.1

Puc.48

B MoOMeHT co3maHus OKHa, OTOOpa)Xarollero pe3yibTaThl BBIYUCICHUS PAaBHOBECHOTO
cocraBa, Ha Trpaduke MPEACTaBICHB KOHIEHTpPAIMH NpeolIalalomuXx KOMIOHEHTOB.
JloGaBieHre KOHIIEHTPAIIMOHHBIX 3aBUCUMOCTEH JPYruX MHIUBUIYATbHBIX BEIIECTB MOXKET
OBITH  BBIIIOJIHEHO IIyTeM BI)I60pa HUMCH BCIICCTB U3 KOM6I/IHI/IpOBaHHOFO CIIMCKa,
pPa3MEILEHHOI0 B BEpXHEH yacTu JieBor naHeiau. COOTBETCTBEHHO, B HM)KHEHN YacTU MaHENIH
pa3MenieHbl KOMOMHUPOBAHHBIA CIIHCOK M KJIaBHUIIA «Y6paTh», MO3BOJISIONINE «CTEPETH)
BBIOpaHHYIO KPUBYIO.

KnaBuma ¢ pacnojioKE€HHOW pAIoM HaANUChI0 <«EAMHUUBLI»  1aeT BO3MOKHOCTH
0TOOpakaThb KOHIIGHTpPAIlMM B pPa3jMYHbIX pPa3MEPHOCTSAX: MOJIB/KT, MOJIbHBIE JOJH,
MacCOBBIE JIOJTH, 00BEMHBIC JO0JIH, MapIHATbHbIC TaBICHHS, 1/Ky0.cM.

[IpaBast maHenb OKHA B 3aBUCHMOCTH OT COCTOSIHUSI TTEPEKIF0YaTEs E COZEPKUT JTHO0
Ta6J'II/IIIy 3aBUCUMOCTH KOHLCHTPAIMKM HWHIWBUAYAJIBHOTO BCIICCTBA OT BCIIMYMUHBL
BBIOPAaHHOTO apryMeHTa, JTHOO CIMCOK KOHLIEHTPALUil BCEX BEIIECTB MPHU OJHOM 3HAYCHUH
napaMmeTrpa paBHOBecHs (B OAHOM pacueTHOM Touke) (cp. Puc.48 u Puc.49).
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Ha3znauenme KHOMIOK
MIPE/ICTABICHUS] PABHOBECHBIX CBOWCTB cucTeMbl. Ho 1eiicTBUe, NpoOW3BOAUMOE TNIpH
HaXaTUU KHONKH «COXpaHUTb BCE» HECKOJBKO OTJIMYAETCS OT paHee OINHMCAHHOTO B
npensinymeM pasaene. [Ipu HakaTuu 3TOM KHOMKM W TOCNE BBIOOpa peknma «Tabnuua
EXCEL» xoHIeHTpaIiu KOMIIOHEHTOB BBIBOJIATCS B PA3MEPHOCTH HE TOJBKO MO/Ib/Ke, HO U B
000U IpyTroi, BEIOPAHHOW IMyTeM HAXXaTHUs KHOIKH, PACIIOIIOKEHHOH PSIIOM C HAIHCHIO
Ha mpaBod manenu (Puc.49) nobGaBieHa BO3MOXKHOCTH
OJTHOBPEMEHHO 0TOOpakaTh 0ObEMHBIE JTOJIM T'a3000pa3HBIX KOMIIOHEHTOB U MACCOBBIE JIOJH
KOHJICHCHPOBAHHBIX BEIIECTB, HOPMUPOBAHHBIC K CIUHHUIIC.

«EanHmub»,
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Puc. 49.

«Meyatb» u «CoOXpaHUTL»

Kpome Toro,

371€Ch TO IKE,
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YTO UM B OKHC



