) 41st INTERNATIONAL .
CHEMISTRY OLYMPIAD CAMUNUA:

UK JULY 18-27, 2009
KO YHACTHUKA: KGZ-S1

O6Lwue yxaszaHus

HanuwuTe ceoto thamunuio Ha NepBoOi cTpaHuue.

Ha BeinonHeHue 3apaHui TeopeTudeckoro Typa Bam otsogutes 5 4acos.
HauuHaiite paboTy Tonbko nocne Toro, kak 6yaet AaHa komanga CTAPT
(START).

McnonbayiTe TONbKO BblgaHHBIM Bam KkanbKynatop.

Bce pesynbTaTthl 4OMKHLI ObiTh 3anNMUCaHbl B CneunanbHo NpeaHasHavyeHHbIX
ANA 3TOro Mectax. 3anucu, caenaHHelie rae-nubo elue, oLeHUBaTLCS He By-
ayT. VcnonkayitTe 0GOPOTHYIO CTOPOHY JIUCTOB KOMNMEKTa B KA4YECTBE YepHO-
BUKa.

Beape, rae Tpebyetcs, 3anvcbiBaiTe BLIYUCNEHUS U pacueTh! B cneuuanbHo
oTBefEeHHbIX Ans aToro mecTtax. Ecnu, oTeeuas Ha cnoxHbIn Bonpoc, Bul aa-
JuTe TONbKO BEPHLIV OTBET, HO HE NoAKpenuTe ero BeluucneHnaMu, Bul nony-
yuTe Hynesoi 6ann 3a 3TOT BONPOC.

YucneHHble oTBEThI AOMKHLI ObITE 06513aTeNLHO NpUBeAeHb! ¢
pa3MepHOCTAMU. 3a OTCYTCTBUE pa3MepHocTel Bbl Oyaete owtpado-
BaHbl. Tawke obpaljaiiTe BHUMAHNE HA NPaBUNLHOE YACNO 3HaYaLUX Lmdp
B OTBETaXx.

Cuuraiite, UTO BCe rasbl ngeanbHble.

Bbl 40MmKHEI HEMeANEHHO NpeKpaTUTL paboTy, kak Tonbko byaeT AgaHa KoMaH-
aa CTOIM (STOP). HesbinonHeHue aToro Tpe6oBaHNsA MOXET NPUBECTU K
avcksanudukauun u Hynesomy banny 3a TEOpeTUHECKUIA Typ.

Mo oxkoH4aHUU Typa BNOXUTE BECb KOMMNEKT B BbiAaHHLIA Bam koHBepT. He
3anevaTblBaiiTe KOHBEPT.

He nokugaiite ayautopuio, noka Bam He ckaxeT aToro caenaTb npenojasa-
Tens.

KoMnnekr TeopeTnyeckoro Typa COCTOUT U3 44 NUCTOB.

Ecnu Bam 4TO-TO HEMOHATHO B PYCCKON Bepcuu, no Bawemy TpebosaHuio
Bam Gyger npepocrasBneHa ouumansHan aHrnuinckas BEpcua ANa yTouHe-
HUA.
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Y 41st INTERNATIONAL
Ny CHEMISTRY OLYMPIAD
UK JULY 18-27,2009

OAMUIIUA:

KOl YHACTHUKA: KGZ-S1

®dusnvyeckmue KOHCTAHTbI

HasBaHue O6o3HaueHue 3HaueHue
MocrosHHasa ABoragpo N, 6.0221 x 10%° monpb™
KoHcTaHTa Bonbumana ke 1.3807 x 1072 hx K™
YHuBepcanbHasn rasosas 8.3145 Tk K~ mons™
NOCTOAHHAA
MocToaHHan dGapapen F 96485 Kn monb™
CKopocTb cBeTa c 2.9979x 10°m¢™
MocrosHHan Mnaxka h 6.6261 x 107 I ¢
CraHgapTHoe AaBneHue p° 10° Ma
AtMmocdepHoe aaeneHue Datm 1.01325 x 10° Na
Hone no Lienscuto 273.15K
YckopeHue cso6ogHoro g 0.807 m &2
nageHus
MarneToH Bopa . 9.274015 x 107 [ Tecna™

NMonezHble chopMynbl

O6bem ky6a v=p

4 .3

O6bem cepsbl V= 577:1‘

MoTeHunansHan sHeprus B

rpaBMTaLNOHHOM None E = mgh

YpaBHeHue ngeanopHoro rasa pV=nRT

YpaBHeHue AppeHuyca

MarHuTHbI MOMEHT

k=Aexp (-Ea/RT)

Herr = +/n(n + 2) marHeToHoB Bopa
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41st INTERNATIONAL _
VCHEMISTRY OLYMPIAD OAMUNUA:

UK JULY 18-27, 2009
KO YHACTHUKA: KGZ-S1

Mepuoaunyeckan Tabnuua aneMeHToB
C OTHOCHUTEeNbHbIMU AaTOMHBIMU MacCaMUu

1 18
1 2
H He
1.008| 2 13 14 15 16 17 | 4.003
3 4 5 6 7 8 9 10
Li | Be B C N | O | F | Ne
6.94 | 9.01 10.81| 12,01 14.01) 16.00 | 19.00 | 20.18
11 12 13 14 15 16 17 i8
Na | Mg Al | Si| P S | Cl|Ar

22.98] 24.31| 3 4 5 & 7 8 9 10 11 12 |26.98] 28.09| 30.97 32.06 | 35.45 | 39.95
19 | 20 | 21 | 22| 23| 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32| 33 [ 34 | 35| 36
K|Ca|Sc|Ti|V |Cr{Mn|Fe|Co|Ni|Cu|Zn|Ga| Ge| As| Se|Br | Kr
39.102| 40.08 | 44.96 | 47.90 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.71 | 63.55 | 65.37 | 69.72 | 72.50 | 74.92 | 78.96 |79.904| 83.80
37 | 38 | 39| 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54
Rb|Sr{Y |Z2r|Nb|Mo| Tc|{Ru|Rh|Pd|[Ag|Cd{In |Sn|{Sb|Te| | | Xe
85.47 | 87.62 | 88.91 | 91.22 [ 92.91 | 85.94 101.07[102.91] 106.4 [107.87]|112.40{114.82{118.68]121.75]127.60]126.90( 131.30
55 | 56 | 57 | 72 | 73| 74 | 75| 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 85 [ 86
Cs|Ba|La"|Hf | Ta|W |Re|Os|Ir | Pt [Au|Hg| Tl |Pb|Bi|Po|At|Rn
132.91(137.34[138.91|178.48| 180.95| 183.85| 186.2 | 190.2 | 192.2 |195.09]186.97|200.59]204.37| 207.2 | 208.98
87 [ 88 | 89
Fr |RafAct

58 |59 |60 [61 |62 |63 |64 |65 |66 [ 67 |68 | 69 | 70 | 71

*Lanthanides | Ce | Pr [Nd (Pm [Sm|Eu |Gd |Tb [Dy [Ho [Er [Tm|Yb|Lu
140.12 | 140.91 | 144.24 150.4 | 151.96 | 157.25 | 158.93 | 16250 | 164.93 | 167.26 | 168.93 | 173.04 | 174.97
9 91 |92 |93 (94 |95 |96 [97 |98 |99 [100 |101 |102 | 103
*Actinides (Th |Pa | U |Np |Pu [Am|Cm|Bk |Cf|Es|Fm|Md|No|Lr
2201 23803
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415t INTERNATIONAL _
VCHEMISTRY OLYMPIAD OAMUNUA:

UK JULY 18-27, 2009
KOO YMACTHUKA: KGZ-S1

3apaya1 10 6annos

OnpeaeneHne NOCToOAHHOU ABOragpo

1a|1b [ 1c (1d [ 1e | 1f |1g | 1h | 1i | 1j | 1k | Cymma

4 4 4 2 1 2 3 6 4 3 3 36

B 3apadye paccmaTpuBaloTCA TpU MeToZa onpeaeneHus NOCToORHHOW ABoraapo.

MeToA A — No AaHHBLIM PEHTreHOBCKOW Anudpakuumn (CoBpeMeHHbIW MeToA)

OneMmeHTapHas sYenka npeactasnAeT cobod HaUMEHbLUWA NOBTOPSAIOWWACA
hparmeHT B Kpuctannudeckoin petuetke. MeTogom peHTreHoBCKOW Audpakuuu
6bin0  ycTaHOBNEHO, 4TO 3010TO WMEET [paHeUeHTPUPOBaHHYID Kybudeckyio
3NeMeHTapHylo AYerky (T.e. UEHTPbl aTOMOB 30M0Ta pacnonaralTCA B KaXaon
BepWwUHe kyba U B LeHTpe kaxaon rpaHu). [AnuHa pebpa anemeHTapHOW S4eiku

3onota pasHa 0.408 HM.

a) W3obpasute aneMeHTapHYI0 A4YEKY 30N10Ta ¥ paccynTanTe Yucno aTomos
Au, npuxoAALLNXCA Ha OAHY [YEKY.

AnemMeHTapHan a4enka:

Yucno atomoB Au Ha 0AHY AYeiky:
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415t INTERNATIONAL .
VCHEMISTRY OLYMPIAD OAMUIUA:

UK JULY 18-27, 2009
KOA YHYACTHUKA: KGZ-S1

b) MnoTHocTs 3onota pasHa 1.93 x 10° kr M. PaccunTaitte 06Lem 1 Maccy 0aHOV

3NeMeHTapHOU AYEenKN.

Obbem:

Macca:

c) Paccuuraiite Mmaccy oaqHOro atoma 3010Ta U 3Ha4YeHne NOCToAHHON ABO-
ragpo, NPUHAB OTHOCUTENLHYIO aTOMHYIO Maccy 30noTa pasHoi 196.97.

Macca ogHoro atoma Au:

MocTtosHHas Asoragpo:

MeToa B — u3 aaHHLIX NOo paauoakTMBHOMY pacnaagy (Pesepdopa 1911)

PaavoakTueHblit pacnag °Ra npoTeKaeT 8 COOTBETCTBUU CO CXEMOW:
226R4 _t . 202R 388V 218py 10MM 2145, 26.8 win 214g; 19:9wmy

214P0164.3ng 210Pb 22.3 ropa 21°Bi 5.013 ¢cvy 210Po 138.4 vt ZOGPb
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415t INTERNATIONAL .
VCHEI;ISTRY OLYMPIAD SAMUINNUA:

UK JULY 18-27, 2009
e Ko4 YHACTHUKA: KGZ-S1

g) bBbino ycTaHOBNEHO, 4TO 4Yepes 163 AHA B repMeTMYHO 3aKpbiTOM cocyAe
coaepxutca 10.4 mm® He (101325 Na u 273 K). Paccuutaiite NOCTORHHYIO

ABOI'a,CIPO NO ITUM IKCNEpPUMEHTaNbHbIM AaHHbLIM.

h) NMpuHsB, YTO OTHOCUTENLHAA aTOMHaRA Macca Hyknuaa 22°Ra, wamepenHas ¢
NOMOLLbIO MacC-CNEeKTPOMETpUU, pasHa 226.25, n ucnonb3ya cospemeHHoe
3HauyeHue noctosHHoW Asoragpo (6.022 x 102 monb™"), paccuutaiite uncno
atomos “°Ra B ucxoaHOM 06pasLie, Nra, NOCTOAHHYIO PaANOaKTUBHOMO pac-
napa *°Ra, A, u nepvoa nonypacnaaa 22°Ra (t, B rogax). YunTbigaiite TonbKo

pacnagbl, npoTekawe Ao Hyknuga, ykasasHHoro Bamu B nyHkre (e).
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41st INTERNATIONAL _
CHEMISTRY OLYMPIAD OAMUNNUA:

UK JULY 18-27, 2009
KOA YHACTHUKA: KGZ-S1

i) Cuutan yacTuubl chepuyeckumn, paccuntTanTe Maccy OgHON YyacTuubl, m;
Maccy BOAbl, KOTOPYIO OHA BbITECHAET, My20; dPMEKTUBHYIO MacCy YacTULbI
B BoAe, m* (C ydeTom ApXnUmMeaoBoi CUnbl 3a CYHET BbITECHEHHOIO o6bema

soabl). MpuMuTe NNOTHOCTL BOABI paBHOM 999 Kr M.

m= Mu20 =

B cocTosHuu pasBHoBecus Ymcno Yactuy B eguHnue obbema B 3aBUCUMOCTU OT Bbl-
COTbl MOXET GbITb BblpaXeHo € yu4eToMm 6onbLMAaHOBCKOro pacnpegeneHus cne-
Ayowmum obpasom:

n, E,-E,
— —exp| - —2
My p[ RT ]

rae ny — YNCcNo YacTul B eanHuue obbema Ha BoicoTe h,
Npo — YUCNO HacTUY B eguHuLie o6bema Ha HavyanbHOW BbicoTe hy HavanbHas BbI-
cota pasHa 5 MKM OT AHa TpyOku ¢ Bogon,
Ep — noTeHunansHan sHeprus 1 Mons YacTuy Ha BbICOTEe h NO OTHOLEHWIO K Yac-
TMUaM Ha aHe Tpybku ¢ Boaon,
R — ynnBepcansHasn ra3osas nocTosHHas, 8.3145 Dk K~ monb™.
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41t INTERNATIONAL .
VCHEMISTRY OLYMPIAD OAMUNUA:

UK JULY 18-27, 2009
KOoA YYACTHUKA: KGZ-S1

Mpacuk 3asucumocTu In(ny / nNho) oT (h — ho) ANA aKCNEepUMEeHTanbHbIX AAHHbLIX,

npeacrTasneHHbIX B Taﬁnmue, noKa3aH HNXxe.
h—hy/ Mkm
0 20 40 60 80 100

0.

-0.5

-1.0 \
-1.5 ~\“\
-2.0 \\

-2.5

j) BuiBeauTe BbipaXKeHWe ANA HAKNOHA NPAMOW NIUHWUK Ha rpaduke.

In(np / Nhy)
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41st INTERNATIONAL _
VCHEI\SMSTRY OLYMPIAD GAMUNUA:
UK JULY 18-27, 2009
- KOO YYACTHUKA: KGZ-S1

k) PaccuuTaiite NOCTOAHHYI0 ABOragpo Ha OCHOBaHUU 3TUX 3KCnepuMeHTans-

HbIX AaHHbBIX.
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41st INTERNATIONAL ]
VCHEMISTRY OLYMPIAD PAMUNKUA:

UK JULY 18-27, 2009
KO YHACTHUKA: KGZ-S1

3apgaua 2 10 6annoB

O6pa3oBaHue H, B mex3Be3gHOM
NnpocCTpaHCcTBe

2a (2b | 2c | 2d | 2e | 2f | 2g [ 2h | 2i | Cymma

2 |1 2|42 |6|]6|3)|2]6 33

Mpu cTonkHOBEHMMU ABYX aTOMOB BOAOPOAA B MEX3BE34HOM NPOCTPAHCTBE MOXET
obpasoBaTtbca MONeKyna, Ho ee 3Heprus GyaeT CToMb BEnuKa, YTO MONeKyna TyT Xe
pacnageTcs Ha aToMmbl. [1oaTomy ycTouuean monekyna Ha moxeT obpasoBatbca U3
aToOMOB TOMbKO Ha NOBEPXHOCTU YacTML, KOCMUYECKOW NbINUW, KOTOpble 3abupaloT us-
BuiTouHyl0 3Hepruto. Mocne atoro monekyna H; 6bicTpo aecopbupyeTtca ¢ nosepx-
HocTW. B paHHONM 3apaye cpaBHMBAIOTCA ABE KMHeTM4Yeckue moaenu obpasoBaHus
H> Ha noBepXHOCTHU.

B obeux mopgensx koHcTaHTa ckopocTu agcopbuum atomoB H Ha noBepxHocTH co-
ctasnaet k, = 1.4x107° cm® ¢'. Tunnynas obbemMHas KoHUeHTpauus atomoe H
(umcno atomoe H B eguHuue obvema) B MeX3BE3LHOM NPOCTPAHCTBE paBHa:
[H] = 10 cm™3.

[BaxHo: B ganbHeNLWeM CKOPOCTU BCEX peakuuii BbipaXaloTCa Yepes YMCcno aacop-
OGupoBaHHbIX aTOMOB Ha NOBEPXHOCTU U OGBLEMHYIO KOHLIEHTPaLMWI0 aTOMOB B raso-
BOM hase COBEPLUEHHO aHarNornyHo TOMY, Kak CKOpPOCTU peaKUuii B pacTBope Bbipa-
KATCA Yepe3 MONAPHbIe KOHUeHTpauuu. B pesynbTate pasmMepHOCTW KOHCTaHT
CKOpPOCTU MOryT OKasaTbCst AnsA Bac HenpuBblMHbIMW. Pa3mMepHOCTb CKOPOCTU peak-
LK — YUCNO aTOMOB UMW MONEKYN B eAUHULYY BPEMEHN. ]

a) Paccuutaliite ckopoctb apcopbuuu atomoB H Ha nosepxHOCTU yacTWLb
neinun. B aanbHerWwux pacyeTax ata CKOPOCTb CHUTAETCA NOCTOAHHOM.
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41st INTERNATIONAL ]
VCHE:AISTRY OLYMPIAD PAMUITUA:
UK JULY 18-27, 2009

KOO YYACTHUKA: KGZ-S1

Hecopbuusa atomos H ¢ NnoBepxHOCTU UMEET NepBLIA NOPAROK MO Yucny agcopbu-

pOBaHHLIX aToMoB H Ha ofHy YacTuLy nbinu (aanee — N), KOHCTaHTa CKOPOCTH Ae-
copbumu pasHa: kg = 1.9x1073 ¢,

b) CuuTas, 4yTo ycTaHoBUNOCHL paBHOBecue Mexay aacopbuuein u gecopbuuen,
paccyuTanTte ctauuoHapHoe umncno N atomos H Ha noBepxHOCTU YacTuubl
nbIn.

AToMbI H MOryT nepemeLlaTbCa No NoBEPXHOCTU. BCTpeyanch apyr ¢ Apyrom, oHu
pearupyioT, u obpasylowmeca monekynsl H, Aecopbupytotca ¢ nosepxHocTu. B asyx
paccMaTpuBaeMbiX KUHETUHECKUX MOAENSAX 3Ta PeaKUMs YYUTLIBAETCA NO-pasHoMY,

OAHAKO KOHCTaHTbI CKOPOCTU aacopbumm k., necopbunm kg v peakunn k, — 0gHU 1 Te
we:

ka=1.4x10"5 cm® ¢
ky=1.9%x1073 ¢
k.= 5.1x10% ¢
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41st INTERNATIONAL _
VCHEMISTHY OLYMPIAD OAMUINNA:

UK JULY 18-27, 2009
KOoA YYACTHUKA: KGZ-S1

Mogpenb A

Peakuua obpasosaHusa Hi cuutaetca BumonekynapHon. Ha noBepxHOCTU YacTvub
NbINK CKOPOCTb YMeHbLUeHUs ucna N atomos H B pesynbTaTte peakuuv paBHa kN2

c) 3anulunTe BbIpaXEHUE ANSA CKOPOCTU uameHeHus N, ydutbiBaa agcopbuuio,
Aecopbunio U peakumio. Cyntas 4YUCNO aTOMOB CTaLUMOHApHbIM, Hangute

3HayeHue N.

N-=

d) Paccuutaiite ckopoctb o6pasoBaHnsa monekyn Haz Ha oaHy YacTuly nbinv B
3TOW Moaenu
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41st INTERNATIONAL _
wCHEMISTRY OLYMPIAD OAMUNUA:

UK JULY 18-27, 2009
KOA YYACTHUKA: KGZ-S1

Mogenw B

B mogenu B paccmaTpuBaeTcs BEpPOATHOCTb TOrO, HTO Ha NOBEPXHOCTM YacTuubl
Haxoautes 0, 1 unu 2 atoma H. lNpoueccel, cBA3bLIBaOWKUE 3TU COCTOAHUA, MNoka-
3aHbl Ha cxeme. MpegnonaraeTcs, YTO HA NOBEPXHOCTU HacTUUbl HE MOXET Haxo-
AuTbcAa bonblue ABYX aTOMOB BOAOPOAA.

AN

0 K 2

Ponb KOHUEHTpauun B KWHETUMECKUX YPABHEHUAX UIPaloT Xo, X1 U X2 — AONU YacTul,
aacopbuposaswux 0, 1, 2 atoma H.

Ans YacTuubl, HAXOARLWEWCA B COCTOSHUN M (C AONEN Xm), CKOPOCTU TPEX BO3MOX-
HbIX NPOLIECCOB paBHbI:

Apncopbumsa (m — m + 1). ckopocTb = Ka[H]xm
Necopbuna (m — m — 1): CKOpOCTb paBHa = KyMXm

Peakuua (m — m - 2): ckopocTb = Y2 ke m(m—1)xm

e) 3anuwnMTe KUHETUYECKUe ypaBHEeHNUA ANA ckopocTen dx,/dt, m=0, 1, 2.
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415t INTERNATIONAL .
VCHEMISTRY OLYMPIAD OAMUITUA:

UK JULY 18-27, 2009
KOA YYACTHUKA: KGZ-S1

f) Cuutas cucTeMmy KsaamcTaLUOHapHON U UCNONb3Ys YPABHEHWUN, NONYYEHHbIE
B NpeabiayLWEM NYHKTe, BbiBeANTE BbIPAXEHUA AN OTHOLLEHUI AONe Xa/X1 W
X1/Xo ¥ pACCYUTaNTE 3TN OTHOLLEHMUS.

g) PaccuuranTe cTaunoHapHble 3Ha4eHUAa AoNen Xo, X1 U X2

[Ecnu 8bl He cmornmn paccunTaTte oTHoweHuA B N. (f), ucnonbayiiTe o6o3Have-
HUA X2/X1 = @ U X1/Xp = b 1 BbIpasuTe aonu B anrebpanyeckoli opme).
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41st INTERNATIONAL _
CHEMISTRY OLYMPIAD PAMUINNA:

o~ UK JULY 18-27, 2009
KO YYACTHUKA: KGZ-S1

h) PaccuuTtaiTe cCKOpocTb peakuumn obpasosaHus Hz Ha oaHY YacTuuy nbinu B
3TOW Moaenu

i) OKcnepuMeHTanbHO onpeaennuTb CKOPOCTb 3TOW peakuuu He yaaeTcs, OAHAaKo
COBpPEMEHHbIE KOMNbIOTEPHBLIE pacyeThl AaloT 3HaveHue 9.4 x 10 ¢™. Ons
Ka)XQoro NPUBEAEHHOIO KUXe yTBEPXAEHUs onpeaenuTe, OTHOCUTCA N OHO K
ONUCaHHbLIM MOAENAM, U NOCTaBbTE raNOYKU B COOTBETCTBYIOWMNE KNETKW.

BepHo | BepHo | HesepHo

ANA Ans HU Ans
YTBepxaeHue MoAaenu | Moaenu |  Kakow
A B moaenu

JNiumuTupyrowas ctagus — agcopbums atomos H.

Numutupyiowan ctagus — gecopbuua monexyn Ha.

NumuTtupyiowan ctagua — GumonekynapHas pe-
akumsa Mexay atomamu H Ha noBepxXHOCTH.

Jinmutupyioulan ctagus — agcopbuus BToporo
aTtoma H.

MNpeanonoxexHue 0 TOM, YTO peakLa MOXeT Npo-
ucxoauTb Npu Niobom yncne ancopbUPoBaHHLIX
aTOMOB [aeT HENPaBUNbHbLIA pesynbTar (He
MeHbLUe YeM B ABa pasa No CPaBHEHMNIO C KOMNbIO-
TEPHBIM PacHeToM).

MpepnonoxeHne 0 TOM, YTO HE MOXET aacopou-
poBaTbcA 6onblue 2 aToMOB BOAOPOAA AAET He-
npasunbHbLIK pe3ynbTaT (He MeHbLUEe YeM B ABa
pa3a No CPpaBHEHUIO C KOMNLIOTEPHLIM PACYETOM).
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3agava 3 9 6annos

CBopauuBaHue bernka

3a | 3b [ 3c | 3d|3e | 3f | 3g | 3h [ Cymma

25135 1 6 2 | 4 2 2 23

Peakuus passopayusaHus ansa MHorux 6enkos moxeT 6biTb NpeacTasneHa paBHO-
Becuem:

CeepHyTas popma —<——= PassepHyTas ¢opma

MpumuTe, 4YTO peakums ceopaynsaHua NpoTeKkaeT B oaHy ctaguio. MonoxeHue 3Toro
paBHOBECUN U3MEHAETCA NPU U3MEHEHUU TeMnepaTypbl. TeMnepaTtypy, npy KOTopon
NONOBUHA MONEKYN pa3BepHyTa U NONOBMHA CBEPHYTA, Ha3bLIBalOT TeMnepaTypoi
nnasnexus T, .

Ans obpasua 6Genka wuHrMbuTopa XumoOTpUNCMHA 2 NPU  KOHUEHTpauwuu
1.0 mkmonb/am® Bbina uM3MepeHa TemnepaTypHas 3aBUCMMOCTb MHTEHCUBHOCTM
dnyopecueHunn npu anuHe BonHb! 356 HM B AnanasoHe ot 58 fo 66 °C:

Te”"‘?,%awpa' 58 60 62 64 66

NHTEHCUBHOCTb

¢hnyopecueHuu
(ycnosHele egu- 27 30 34 37 40

HULbI)

NHTeHcuBHOCTL hnyopecueHuun obpasuya 6enka (npu KOHUeHTpauvu

1.0 mkmonb/am®), B KOTOpPOM Bce MONeKynbl CBEPHYTLI, COCTABNAET 21 eguHULYY Npu
356 HM. UHTeHcuBHOCTL hnyopecueHuun obpasua (Npu KoHUeHTpauum

1.0 mkmonb/am3), B KoTOpOM BCe MONEKyNbl pa3BepHyTLI, cocTaBnseT 43 yCRoBHbIX
€AVHULIL! NPU 3TON Xe ANUHE BOMHbI.
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a) WHTeHCUBHOCTL hnyopecueHLmn kaxaoi us coopm 6enka npamo nponopuuo-
HanbHa ee KOHUeHTpaunu. Paccuyutainte AONIO, X, Pa3BEPHYTbIX MONEKYn npu
Kaxaow Temnepatype.

TeM"‘i‘(’;aTypa' 58 60 62 64 66

X

b)  Hanuwwmre BbipaxeHue ANs KOHCTaHTLI PaBHOBECHS NPUBEAEHHOI Bbille
peakuuu, K, 4yepes x, a 3aTem paccuuTanTe aHadeHus K npu kaxaomn
Temneparype.

Te"""";%awpa' 58 60 62 64 66

K
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c) Onpepenute BenuuuHy T, ANA AaHHOro 6enka (¢ TouHocTbio 1°C).

Tm=

MpumuTe, yto BenuuuHbl AH® 1 AS°® anA peakuuu passopayusaHus 6enka He 3asu-
CAT OT TemnepaTypbl. Toraa

AH®

InK=- RT

+C ,

roe C — KOHCTaHTA.

d) MocTpolite rpacduk B NOAXOAALIMX KOOPANHATAX U ONPEefenuTe 3Ha4YeHUs
AH’ n AS®° ana peakuuu passopaunsaHus benka.
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