15 PIOWHU

BinpuricTe pe4oBHH 32 IEBHUX YMOB MOXKYTh 3HaXOJHUTHUCS B PIKOMY CTaHi, SIKMH € IPO-
MDKHAM MK TBEpAHMM i ra3omofiOHuM. PimuHa BOJOJiE€ JEIKUMH BIACTUBOCTSIMU, SKi TPUTA-
MaHHI TBEpPIUM TiJaM i razam. Hampuxman, pigwHi, SK i TBEpIOMY Tildy, IpUTaMaHHI TICBHUN
00’€eM, TTOBEpXHS O3y, MIHICTh Ha PO3pHB, alie MoAiOHO 10 ra3y, piauHa He 30epirae ¢op-
MH, a npuiiMae (HopMy HOCYIUHH, B Kl BOHA 3HAXOMUTHCS. IS piAMH XapakTepHi 0cOOIHBI
BJIACTHBOCTI — IJIMHHICTD 1 MPYKHICTh.

Pinkwit cTan pedoBHHI 00yMOBIICHHI OCOOJIMBIM XapaKTepOM PO3MIIICHHS YACTUHOK 1 3B’513-
kiB Mixx HuMu. Ha puc 15.1 moka3zano po3MillieHHs] YaCTHHOK B TBepaoMmy Timi () i B piuti (6).
B pimuHax 9acTHHKN 3HAXOIATHCS HA BiJICTaHI TOTO 5K TIOPSIKY, IO 1 PO3MipH caMUX YaCTHHOK, 1
JIOTHKAIOTHCS OJTHA 3 OJTHOIO.

OpmHak, 3aKOHOMipHE PO3MIIIICHHS CYCITHIX YaCTHHOK CIIOCTEPIraeThes TUTHKU B Oe3mocepe THiit
OIM3BKOCTI 10 aHOi YacTUHKH (pHc.
15.1, 6). Ilpwm BimmaneHsi Bix po3ris-
JTyBaHOI YaCTHHKH YK€ Ha BiJcTaHi
nopsinky 10 aroMHUX BinmcraHel 3aKo-
HOMIpHE PO3MIIIIEHHS YaCTHHOK TI0pY-
IIYETBCS.

OTxe, pianHA XapaKTepU3yeThCs
3aKOHOMIPHMM (BIOPSIKOBAHKMM) PO3-
MIIIIEHHSIM YaCTHHOK B HEBEJIMKHX 00’€-
Max (TaK 3BaHMii “OMIDKHIN MOpPsIOoK”)
1 HEYTIOPS/IKOBAaHNM — Y BChOMY 00’€-
Mi (Tak 3BaHMil “Hajiexuii mopsIoK”).
OpHak, 3ayBayKMMO, 1110 UMM BHIIA TEM-
TriepaTypa, THM MEHII po3MipH 00’ €MiB,
Jie criocTepiracTbest “OnmrmkHiN mopsnok”. Di3WdHI BIaCTUBOCTI OUIBIIIOCTI PiH TPOCTOPOBO OJTHA-
KOBI.

BHacniiok TEmIoBoro pyxy MoJeKyJId piIMHA MOXKYTh CIIOHTAHHO MEPEXOAUTH 3 OIHOT O
PIBHOB)KHOTO TIOJIO’KEHHS B 1HIIIE, B PE3YABTATI YOTO BiIOYBAETHCS TIEPEMINTyBAHHS MOJICKYII.
Taxki pyxu MOJEKYIN MMPU3BOIATH O BUCOKOI A y3iHOI 3MATHOCTI PiAWHY, a TAKOXK 3YMOBIIO-
IOTh 1X TEKyYiCTb.

Jns pigwH, Ha BiAMIiHY BiJ Ta3iB, XapaKTepPHAM € MaJla CTHCIHBICTh, TOOTO BOHH MalOTh
TICBHUN BIIACHUH 00’ €M. [HIIOIO BIaCTUBICTIO, sIKa XapaKTEePU3ye TEIUIOBI BIACTUBOCTI PiIWHY,
€ iX TelJioBe po3IIMpPeHHs. BiMbIIicTh pioWH NP HArpiBaHHI PO3MMPIOIOTHCS. Lle Takox €
HACJIIIKOM TEIIOBOTO pyXy MoJeKyll. € mpaBzaa i BUHATKH. Boza, Hanpukia, npyu HarpiBaHHi
B iHTepBaii 0 — 4 °C 3MeHIIyeThCA B 00’ €Mi.

TemmoeMHICTh PiAWH 32 CBOIM 3HAYEHHAM OJFDKYE IO TEIDIOEMHOCTI TBEpAUX TLI, HIXK 10
rasiB. [ns pigua Cp — Cy # R. THII BIaCTUBOCTI PiJIH TAKOXK MOSICHIOIOTHCS X CTPYKTYPHUMH
0COOITMBOCTSIMHU.

§ 15.1. Bynosa piqun

Puc. 15.1
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8 15.2. Ilosepxnesa enepeis. Iosepxuesuii namse

§ 15.2. [loBepxHeBa eHepris. [loBepxHeBMii HATAT

Pinxwuii cTan BUHMKAE 3a YMOBH, [0 NOTEHIiaJIbHA €HEPTisl NPUTSATaHHS MOJICKYJ 3a a0co-
JIFOTHUM 3HA4YeHHsM OiJIbIlIa 3a 1X KiHeTH4HY eHeprito. Mornekyina B cepeanHi piiHI 3HaXOANUTHCS
B PIBHOBa3i, OCKITEKU MiXK MOJICKYJIAaMU BCEPEAMHI PiTUHU AIFOTH OJHA-
KOBI CHJIM Y BCiX HampsiMkax (puc. 15.2). Molekyiu IIOBEpXHEBOrO Ii1a-
Py PLIMHE 3HAXOIATHCS JIEIIO B iHITMX YyMOBaX HiX Ti, IO B CEpEIUHI
pinuan. BoHn MaroTh OJIM3BKUX CYCINiB B piAWHI JuiIe 3 ogHOTrO 60-
Ky. 3 apyroro 00Ky MOJICKYJIH IOBEPXHEBOTO IIapy 3HAXOAATHCS B Oe3-
nocepe/iHiil GIM3BKOCTI 3 MOJISKYJIaMH ra30moAiOHOTo cTany (HampuK-
naj, moBiTps). ToMy piBHOMINHA BCIX CHJI, SIKi MFOTH Ha HHX, HATIPSIM-
neHa Beepenuuy pimuan (puc. 15.2). Byap-sika Monekyna, ska 3Haxo-
IUTHCS Ha TIOBEPXHi a00 mo0nm3y Hel, Mae TOJAaTKOBY TOTCHIIATbHY
€Hepriio, B MOPIBHAHHI 3 MOJIEKYIaMH BcepeanHi pixunau. g Toro,
00 301JBIINTH TOBEPXHIO PiIMHU, HEOOXIAHO MEBHY KUIBKICTH MO-

Puc. 15.2 JIEKyJ i3 CepeANHH PIIMHN MiTHATH Ha ii moBepxHio. [y mporo mo-

TpiOHO BUKOHATH POOOTY, SIKa YMCEIHHO TOPIBHIOE 3MiHI TOTEHITiab-

HOI eHeprii MoJeKys, MAHATHX Ha MOBEPXHIO pianHU. L eHepris mponopiiiiHa 3MiHI TUIOmI
MOBEepXHi AS 1 Ha3UBa€ThCA BLTbHOK MOBEPXHEBOIO €HEPTI€I0:

AW, = —Ad = G AS, (15.1)

ne AA — pobora, 3aTpadeHa Ha MiJHATTS MOJIEKY 3 CEpeIUHH PiIUHMU Ha 1i HOBEPXHIO, 0 — KOe-
¢imienT nmoBepxHeBoro HatATY. Lleit KoedilieHT e Ha3MBalOTh MUTOMOIO T'YCTHHOIO BiJIbHOI
NOBEPXHEBOI eHepril.

Omxe, 0OCOOJHBICTIO PiIMIHH € Te, 1110 MOJICKY/IH 1i TTOBEPXHEBOTO LIapy XapaKTEepU3YIOThCs Ha-
JUTAIIIKOM €Heprii. AJle BiJIOMO, IO CHCTEMa CTApAEThCsI OCSTHYTH CTaHy 3 HalMEHIIIOI0 SHEPTIELO.
TiIbKH CTaH 3 HAWMEHIIIOO BUTBHOIO CHEpIi€ko € cTilikuM (piBHOBaxkauM). Lle o3nauae, mo piau-
Ha B piBHOBa3i NOBMHHA MAaTH MiHIMaJIbHY TIOBEPXHIO 1 IIOBEPXHS CTAPAETHCS 3MEHIINTHCS. 3aB-
JIIKK IHOMY B3Z0BX IOBEPXHI PiJMHH JUIOTH CHIIH, SIKIi HA3UBAIOTHCS CHJIAMHM NOBEPXHEBOI'0
HaTary. Li cunm HanpsMIIeHi o TOTHYHUX 70 TTOBEPXHI PIANHH.

3aBIIKHM MTOBEPXHEBOMY HATATY OyIb-KMi 00 €M PiIMHU IparHe 3MEHIIUTH IUIONLY I10-
BEPXHi, 3MEHIIYIOYN TAKUM YMHOM 1 TIOTeHIia bHy eHeprito. [loBepxHeBuit HATAT — of1Ha i3 TIpY-
JKHHX CHJL.

[Mpuknagom mposiBy CHIJI IIOBEPXHEBOTO HATATY € Maibke ceprdHa popMa J0IOBOI Kpar-
1. IToBepxHst IOIIOBOI Kparuli MparHe 10 CTaHy 3
MiHIMAJIEHOIO BUTBHOIO CHEPTI€T0, a I1e 03HAYaE —
IO CTaHy 3 MiHIMAJBHOIO TUTOMICIO TTOBEpXHi. J{ys
HEBEITMKOI KUTPKOCTI PiJIMHU TUTOMIA TTOBEpXHi Oy-
Jie MiHIMasIbHa y BUTIaKy cheprdaroi popmu. 1o-
npaBza, (hopMa JOMIOBOI Kparwli He iieansHo cde-
D pHUYHA, OCKIJIBKH Ha HEl /i€ cuiia Bary i cuia oro-
py moBiTps. Skmo 6 muMu cuimamy MOKHa OyIo
x . 3HEXTYBaTH, TO Kparuisi Majyia 0 TogHO GopMy chepH.
./ﬂplT YV pTyTi NOBEpXHEBUH HATAT HACTUIBKH BENH-

KHH, 10 HEBENHKI KPaIUTi PTYTi, IO 3HAXOMATHCS

a 6 Ha TOPHU30HTAITBHIA OBEPXHI, IPAKTUYHO ChepHyHi.

Puc. 15.3 HasBHICTH MOBEPXHEBOTO HATATY €(EKTHBHO

MOXHA JIEMOHCTPYBaTH 3a JIONIOMOTOK0 MMIIBHUX

IUTIBOK. PO3TiIstHEMO IpOTSIHY paMKy, OfiHa i3 CTOpiH SIKOi € PyXOMOIo. 3aHYpHBIIN PaMKy B
MIIBHUN PO3YHH, PAMKA [TOKPHETHCS MIUIBHOIO IUTiBKOIO (puc. 15.3, a). st Toro, 1mo6 36imbiim-
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15. Piounu

TH TIJIOILY NOBEPXHI IUTIBKH, i3-32 HassBHOCTI TOBEPXHEBOTO HATATY, /IO PyXOMOI CTOPOHHU pam-
Ku 10Tpi6GHO mpukiactu cuny F . Onnak, MuiibHA mtiBka Mae aBi oBepxHi (puc. 15.3, 6), mo-

BXKWHA JIiHi1, Ha Ky i€ cuwaa F, mopisroe 2.

SIKIo pyxoMy CTOPOHY paMKH 3CYHYTH Ha BIJICTaHb X, TO poOOTa, BUKOHAHA cuiio0 F |
Oyze IOpiBHIOBATH
AA = Fx. (15.2)

OcKinpKy IUI0IIA TOBEpXHi 301nbmuThest Ha A S = 2IX (y miiBku 1Bi moBepxHi), To podora Ha
OAMHHUIIO IUIOLIi JIOPIBHIOE

MR _F 153)
AS  2x 2
Hauni 3 (15.1) i (15.3) orpumyemo:
F
o =—. 154
T (15.4)

OT1xe, Koe(illieHT TTOBEPXHEBOTO HATATY YHCEITBHO JOPIBHIOE CHITi, BIIHECEHOI IO OJWHUII
JIOBKMHU.

IToBepxHeBMii HATST 3aJI€5KUTH Bi/l BJIACTUBOCTEH PEYOBUHH, 3 KO0 KOHTAKTYE MO-
BepxHs piguHu. Lle o4eBnAHO, OCKIIBKY pedyoBHHA O1JIs IIOBEPXHI PiIMHN TaKOX B3aEMOJIE 3
MOJIEKYJIaMH [TOBEPXHEBOTO 1Ay PiMHM, 3MIHIOIOUH ITPU IBOMY CHIIH, SIKI BTATYIOTh iX BCe-
penuny piauau. Lle o3Hadae, MO MOBEPXHEBUI HATAT 3MIHIOETHCSA. TOMY, KOJIHM TOBOPSATH PO
MIOBEPXHEBUH HATAT, HEOOX1THO BKa3aTH 1 piJiuHY, IIPO AKYy He MOBa, 1 pEUOBHHY, 3 SIKOIO CTH-
Ka€ThCS MOBEPXHA piAMHH. Y 3B 3Ky 3 UM KOe(ili€eHT o I03HAYaloTh ABOMA iHIEKCAMU

(012 1013, O93,-..), AKi BKA3YIOTh KOHTAKTYIOUi CEPEIOBHIIIA.

KoeilieHT MOBEpXHEBOro HATATY BUMIpIOeThCs B H/M, 260 B /M.
B Tabnumi 15.1 HaBeneHi 3HAUCHHS ¢ VTS AKX PiAWH 3 BUTHHOIO MTOBEPXHEIO.

Ta6mmms 15.1

Piguna Temmneparypa, °C o, H/Mm
Aueron 20 0,0237
benzon 20 0,288
Etunosuii cnupt 20 0,023
ninepun 20 0,0634
MuibHUNA PO3YMH 20 0,025
Kpos 37 0,058
[Tra3zma kpoB.i 37 0,073
Bensun 20 0,029
Pryth 20 0,44
Boma 0 0,076
Bonma 20 0,073
Bonma 100 0,059

Cri 3ayBaXXuUTH, IO HA TIOBEPXHEBUI HATAT BEJUKHH BIUIMB YHHUTH TemriepaTypa. IlixBu-
LeHHS] TeMIIEPATYPH 3MEHIIIY€ IOBEePXHEeBUIl HATHT.
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8 15.3. Kaninspui seuwa

Kpim Toro, Ha MOBEPXHEBUI HATAT iCTOTHO BIUTUBAKOTH JISSKI JOMIIIKH. Tak, MIIIO i TpaibHi
TIOPOIIKH 3MEHIIYIOTh TOBEPXHEBUI HATAT BOJIH, III0 iCTOTHO MOJIETIIYE TpaHHs. PedoBunw (10-
MIIIKHK), SIKi 3HIKYIOTH TOBEPXHEBUI HATAT, HA3WBAIOTH MOBEPXHEBO-AaKTHBHUMH PEYOBHHA-
mu (ITAP).

3aBIIKYU TOBEPXHEBOMY HATSATY JICsIKi KOMaXy MOXKYTh BUTHHO KOB3aTH I10 ITOBEPXHI PiUHU.

§ 15.3. KanisispHi siBuIna

Sk Binmivamock sumie (8 15.1), cuin IPUTATaHHA TiFOTh HE TLTHKH Mi’K MOJIEKYJIAMH Pijd-
HH, aje i MiXXK MOJICKYJIaMH PiIMHA 1 MOJIEKY/IaMHu Tijt (HATPUKIIA[, CTIHKU [TOCYIUHH), KOHTAaK-
TYIOUHX 3 piuHO0. [lepmri Ha3uBarOThCs CHIaMy Koresii, npyri — cuinamu aaresii. Crnn kore-
3ii BTpEMYIOTh pa30M OJJHAKOBI MOJIEKYJIH, & CHJIH aJAre3ii Jif0Th MiXX MOJIEKyJIaMH Pi3HHUX pe-
OBHH. SIKIII0 HAa PETENHHO OYMIIECHY IUIOCKY CKIISIHY IUTACTHHKY BHJIMTH TPOIIKH BOAM, TO BOHA
po3TedeThest mo moBepxHi wiactunku (puc. 15.4). Lle cBiquuth mpo Te, Mo Cuau aaresii O6inb-

I/\/\J

Puc. 15.4 Puc. 15.5

I, HiK CHJIN Kore3ii. SIKIIO X Ha CKIISIHY MOBEPXHIO BIJIMTH PTYTh, TO BOHA Oy/e 3HAXOIUTUCS
Ha MOBEPXHIi Y BUIIISIII Maike CheprIHnX Kpareib
(puc. 15.5). Tyr crm xoresii GUTBII 32 CHTH afresii.
B mepuiomy BumaiKy Mu TOBOPHUMO, IO BOZA 3MOUYE
MOBEPXHIO CKJA, Y JPYyroMy — 3MOYyBaHHSA
0 0 BigCyTHE.

Cunamu anresii 1 Koresii HOSCHIOETBCS CITOCTE-
peXyBaHa BIHYTICTh HMOBEPXHI PIAMHU OIS CTIHKH
mocyauHA. SKImo crmy aaresii OLTBII 3a CHITH KO-
resii, TO MOBEPXHS PIIMHU OUIS CTIHKH MOCYIWHH
Brayta (puc. 15.6, @), To6TO pimuHa 6iIs CTiHKH 110-

a 6 CYIMHHM TJHIMaeThest BBepX. Llel Bumamok crocre-

Puc. 15.6 piraeTbes, KOJM B YHACTIH CKIISTHIA TTOCYTUHI 3HAXO0-

IIATBCS Boma. SIKIO K CHIIM KOresil OiibIIl 3a CH-

1M ajresii, TO MOBEPXHS PiAMHM MOOIK3Y CTIHKK mocynuuu Oyae omykioro (15.6, 6), To6To pi-
JIMHA TIparHe BiJaJIMTHCS BiJl IIOBEPXHI CTIHKM MocyAuHH. LI cuTyariist xapakTepHa Iyt pTyTi
B CKJSIHIH mocynuHi. BrHyTra moBepxHs piIvMHM B IMIIHAPHYHIA TpyOLli Ha3WBAa€ThCS Me-

o e
[ — 1 |

a 0
Puc. 15.7

HiCKOM.
SIBuIe 3MOYYBaHHS ONMUCYETHCS KPAHOBUM KYTOM 3MOYYBaHHS @, YTBOPEHUM JIOTHYHOIO
JI0 TTOBEpXHi pimuuu Oinst ii Mexi 3 TBepanum Timom, i TBepanm Timom (puc. 15.7). Kpaiiosuii
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15. Piounu

KyT 6 BifpaXxoBYIOTH Bif NOTHYHOI B Oik pimmnu (puc. 15.6 1 15.7). fAxmo 6 <z /2, To Mae
Micue siBuiie 3MouyBanHst. [1py neamouyBanHi 6 > /2.
3HaiiIeMO BENIMYKHY KPaHoBOro KyTa 3MOYyBaHHs. [l IIbOTO PO3IIITHEMO MTOBEPXHEBI CH-
JH, SKi JIFOTh HA OJHMHHIO 3MOYCHOI JOBXUHU B
okoni toukn A (puc. 15.8). TTozHaunmo koedirieHT
MOBEPXHEBOI0 HATATY Ha Mexi TBepae Tio (1) — ra3
(3) uepes 013, Ha Mexi tBepae Tino (1) — pinuna (2)
uepe3 o1y, HA MeXi piguHa (2) — ra3 (3) uepes oz
: > Konu BCTaHOBUTHCS PIBHOBaXKHE TIOJIOKCHHS Kparwti
%J (micnst  3akiHyeHHs 1i PO3TIKAHHS) HA IOBCPXHI

TBEPIOro TiJla MAEMO
Puc. 15.8

O1p +0C080 = 043, (15.5)

3B1IKHA

O13 — O
cos@ = M_
023

(15.6)

Tyr 0,3 COSO — BenuuuHA NPOEKLIi 023 HA HANPSIMOK, 110 301ra€Thesl 3 IOBEPXHEIO TBEPAOrO TLa.

Kocunyc kpaifoBoro kyta € Miporo 3MO4yBaHHs. I0ro BemMYiHa 3aJICKUTH BiJT CITiBBiTHOIIICH-
HS CHJT KOre3il 1 aresii. 3HaueHHsI KpaifoBOro KyTa
Tabms 15.2 p

JUTSL ISSIKHUX PEYOBHH HaBeeHO B Tabmmmi 15.2.

PeuoBuna Kpaiiosuii kyt 0 Skmio TpyOKy Majoro JiaMerpa MmoMiCTHTH

. B PIAMHY, TO MH IIOMITHMO, 1110 PIAMHA B (Vi

Boga — ckito 0 PUHY . 1o pua B TpyoL
o i JHIMETBCSI (IKIIO piWHA 3MOYYE CTIHKY Ka-
Opraniuni pinusu 0° nissipa) abo OIMyCTUTHCS (SKIIO piIuHA HE 3MO-

4qy€ CTIHKY Kaliisipa) BiJHOCHO 30BHIIIHBOTO
piBast pigunu (puc. 15.9). Ile sBuiie HA3UBAIOTH

(GLIBLIICTB) — CKIIO

Prytb - ckrio 140° KANUISPHICTIO, 8 TOHKI TPYyOKH — KANLIsIPaMH.
Boma — mapagin 107° 3HalileMO BHCOTY, Ha SKY MiIHIMA€TbCS
Tac — ck1o 26° (omyckaetnest) B Karisipi pimusa. Ha puc. 15.10

TIOKa3aHO PIJIMHY, SIKa 3MOYYE CTIHKY TPYOKH 1

N
—= N

Puc. 15.9 Puc. 15.10

I THIMaeThCs Ha BUCOTY h; KpaifoBuil KyT mopiBHIOE #. Ha CTOBIUMK PiHHU ifOTH JBI CHIIM:
TpaBiTaIliifHa CHIa TSDKiHHS, HAIpaBIIeHa BHU3, 1 CHIIa TIOBEPXHEBOI'O HATATY, HAMIPABJICHA BBEPX.
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8§ 15.3. Kaninspui seuwa

L1i crmi 3piBHOBaXKYIOTHCS 1 PiZiHA 3HAXOMUTHCA B piBHOBa3i. Cnita moBepxHeBoro Hatsry F,
sKa i€ Ha OyIb-SKy HEBEIMKY YacTHHY MEHICKa, HampaBlieHa B3JIOBX IOBEpPXHI DPIAWHM 1

YTBOPIOE KYyT € 10 BiJHOIIEGHHIO JIO CTIHKM TpyOku. BeprukambHa cxmanoBa F,, mopiBHIOE

F, , cos@. IloBHa cuia IOBEpXHEBOI'O HATATY, SIKA 3PiB-
HOB&)XY€E I'PaBITALIMHY CHITY TSDKIHHS, JOPIBHIOE

F =ocosé (2zr). (15.7)

Tyt Bukopucrano Gpopmyiy (15.4), ne 2| = 27 r — noBxKHHa KOJIAa MEHICKa.
I'paBiTamiifHa cuia TSOKIHHS — 1€ Bara CTOBITYMKA BOJW B KariJisipi:

F, =mg =Vpg = (ar*h)(pg), (15.8)

e m = Vp —maca piauny, p i V — BigmosiznHo ii ryctiHa i 06’ eM.
Ockinbku F = F,,, To npupisuroroun npasi yactunu dpopmysn (15.7) i (15.8), orpumaemo:

_ 20 cos @
pgr

h (15.9)

Jlist 6aratbox pimuH (HAIpUKIa[, BOIa — CKIO, OpPraHivyHi piivH — CKII0) KpaloBwuii KyT
Onu3bKuii 10 Hyis, 1, ockinbku c0S 0° = 1, ¢popmyia (15.9) HaGyme Takoro BUIISILY:

h_Z_O'

=2 (15.10)
Par

I3 (15.10) BrIHO, IO YMM MEHIIMH pajiyc Karsipa, THM Ha OLUIBIILY BUCOTY ITIHIMAETHCS PiIHA.

3ayBaxxumo, 1o popmy:ia (15.9) crpaBerpnBa i it BUNAAKy, KO PifMHA B KAIIUBIPI OMyCKa-
erbest. Ockinbku B 1boMy Bumaaky 6 > 90 ° i cos 0 HaOyBae B eMHUX 3HAYeHb, a 3HA4UTH h Gye
TAKOX B €MHHM.

Mpuxnan 15.1. Ha sky eucomy nionimacmucs 600a 6 CKAAHOMY KANIAPI 3 GHYMPIUHIM
paodiycom r = 0,12 um?
Po3B’si30k. /s 600u — ckno kpatiosuii kym 6 =0°, c0s0° =1, momy onst snaxooacenns h

ckopucmaemocs gpopmynoio (15.10):
_ 20 _ _ 32(0’073 H /2 ) —— = 0124x=124cn.
pPAr  (10°ke/ m?)(9.8 M/ c)(12-107° m)

Tym o = 0,073 H /I m — roegiyicnm nosepxnesozco namszy éoou npu 20 °C, ézamuii i3 maon.

151, p= 10%ke/ 1 - eyemuna 600u, § = 9,8 m/c? — npuckopenns 3eMHo20 MAMNCIHHSL.

Mpuknan 15.2. Cxasna mpy6ra 3 enympiwnin diavempom d = 0,85 mm onyckaemocs 6
nocyouny 3i pmymmio. Ha axiti eucomi nao pienem pmymi ¢ nocyOuHi posmicmumbscsi pieets
pmymi 8 mpyoyi?

Po3B’si30K. B ybomy 6unadky ckopucmaecmocs gopmyioio (15.9):
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15. Piounu

_2o0c0sf  4ocosf 4(0,44 H | m)(cos140°)

= 7 5 5 ——=-00119n =
pgd /2 pad (1,36-10" ke / m”)(9,8 m/c“)(0,85-107° m)
= —-119 mm.
3nax =" y 6ionosiodi osnauae, ujo pieenvb pmymi 6 mpyoyi Oyoe Hudicue pieHs pmymi 6 no-

cyouni na 11,9 mm (Ous puc. 15.9, 6).

IMepenumiemo pisasams (15.9) B TakOMYy BHIIISIIL

hog = 2% cos 6. (15.11)
r

JliBa yacTHHA OCTaHHBOTO PIBHSIHHS Ma€ PO3MIPHICTh TUCKY, 3HAYNTH 1 paBa YacTHUHA I10-
BUHHA MATH TaKy >k po3MipHicTh. Benuunna B npasiit actuni piBHsHES (15.11) HasuBaerbes
KamiasapauM THeKoM. Lle nonmatkoBuii THCK AP, SIKMM CTBOPIOETHCS CHIIAMH TIOBEPXHEBOTO
HATATY Y BUINAAKY BUKPHUBIIEHOro MeHicka. [ Bumykioro menicka AP > 0, 1151 BrHyTOro Me-
Hicka AP < 0. Le o3Hauae, 1m0 y BUIIAIKy BHITYKJIOIO MEHICKa THCK B KamiJisipi OuIbIIe aTMocC-
dbepuoro (P = Py + AP); y BUIIaAKy BCHYTOTO MEHICKa THCK B KAILISIPi MEHIIE aTMOC(HEPHOT0
(P = Py—AP). Tyt Py — armocdepruii Tuck. OTxKe, SKIIO piauHa (HAIPHUKIAI, BOAA) B CKIISHO-
MYy KaIisipi ITi THsUTacst Ha BECOTY N, TO THCK B KarmiJisapi 3 BUCOTOIO 3MEHIITYBATUMETHCS i B TOUIILL
B (puc. 15.11) Bin 6yne mopiBHOBaTH

P =Py—pgh, abo P =P, — 2—60056’, (15.12)
r
ne Py tuck B Touni A (atMocdepHuii THUCK).

Buxomstun i3 (15.12), MOKHA TOMYCTHTH, IO PiIHHA MOKE TTijI-
HATHUCS HA TaKy BUCOTY, JIe THCK B KaiJisipi Oyzie piBHUI Hyro, abo

\13/ HaBITh OyTH Bix eMHUM. SIK IIe HE AUBHO, aje 3a IEBHUX YMOB B Pi-

JIUHI iCHYE Bix’eMHUIA TUCK. PianHa 3 BiT €éMHUM THCKOM TIOBHHHA

A A \ h OyTH “po3TArHyTOI0”. B IIhOMY CTaHi piguHa mMomiOHa 10 KaHaTa,
)

——  SKWH TATHYTH 32 00W/Ba KiHIi. PinnHa “He pBeThCs’” 3aBISIKH HAT-
3BUYAIHO BEIWKUAM CHJIaM KOTe3il Mi>K MOJICKyJIaMU PiIUHM 1 ajre-
3ii MDXK MOJIEKYJIaMH PIiTMHU 1 CTIHKaMH TTOCY/TUHH.

Mpuxnan 15.3. Axum nosunen 6ymu enympiwunitl diavemp Kani-
nAapie keunemu (cucmema Kaninsapie, AKUMU NEPEHOCAIMbCS POZUUHEHI 6
Puc. 15.11 6001 NOJCUBHE PEHOBUHU BCEPEOUHT POCTUI), W0 6004 NIOHIMANACH HA
sucony h = 100.m no cmoebypy minbku 3a paxyHok KaniisprHocmi.
Po3B’s130k. byoemo gsascamu, wo kpavosuti kym @ = 0°, Tooi diamemp kaninapa supazu-
mo i3 gpopmyau (15.10):

4o 4(0,073H / u)
pah 103k / 13)(9,8 m/ ¢?)(100 n)

=298-107" m = 2,98-10™* um

BumMiproBaHHS paaiyciB KamiisipiB KCHIIEMH MTOKa3aid, o BoHu ckinagarTts 0,01 — 0,3 auu.
Po3paxyHku cBiguaTh, M0 B HAWTOHIIHUX KAIIApax MOBEPXHEBUI HATAT MOXKE IMiTHATH BOXY
Ha Bucory He Oinbme 1,5 m. Ilig miero & aTMochepHOro THCKY BoJa ITiAHIMAETHCS Ha BUCOTY
10 m 1 me Oimpmre. ToMy migiiOM BOAM IO CTBONY BHCOKOI'O JIepeBa IOSCHUTH Hi OTHWM, Hi
IHIINM SIBHIIIEM HE MO)KHA. X0Ya BKa3aHi sSBUIIA 1 JafOTh TICBHUI BKJIAJ B MEXaHI3M IIiTHOMY
BOJY TIO CTOBOYPY BHCOKOTO JepeBa. ChOrOHI BBaXKAETHCS, IO BOJA MO CTOBOYPY BHUCOKHX
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8 15.4. JJughysis 6 piounax

JIepeB MiTHIMAETHCS 32 PAXyHOK CHJI KOre3ii Mi>K MOJIEKYJIaMU BOJM 1 BiJl’€eMHOro TUCKY. IIps-
Mi BUMIpIOBaHHS THCKY B KCWJIEMi IIOKa3aJIH, 10 B KaIUIApax TUCK AIHCHO Bl €MHHH 1 y Bep-
XiB’six gepeB Moxe gocsiratu — 25 amm (1 amm = 101325 [1a). Tlo mipi BUapoBYBaHHS BOJIU 3
JIMCTSI HA Miclie MOJIEKYJI, SIKi TIOKMHYJIM JINCTS, IPUXOJSTh HOBI, 1 CHIIM KOre3ii IpUTATaIOTh
BOJy 3HHU3Y BBEPX.

8§ 15.4. Indy3ia B pinuHax
B § 11.5 mMu posmisiHyam audysiro B razax, OJHAK BOHA MA€ MICIIE i B piMHAX, 1 HaBiTh B

TBepaux Tinax. [l{onpasaa, nudysis B piquHax BigOyBaeThCS MOBITBHIIIE HIX B ra3ax. B pian-
Hax, Ha BIAMIiHY BiJl Ta3y, MOJICKYJIN PiJMHU 3HAXOAATHCS B TIEBHOMY 3B’S3KY 3 CYCITHIMH MO-
JIEKyJIaMH, TOMY B pinHax mig 9ac audysii qudyHayoda MoneKysia MOBUHHA MaTH HaIJIUIIOK
eHeprii, mob mepedopoTtu nifo cycimHix moaekyn. OcobmuBicTio qudy3iHUX Tponecis € Te,
110 BOHHM XapaKTepH3YIOThCS TPYIIOBUMH TIEPEX0IaMH MOJIEKYIT 3 OJJHUX ITOJIOXKEHb PIBHOBAru
B iHmI. [HImIOIO XapakTepHOIO 0coOMMBicTIO ANY3ii B piIMHAX € HE3AIEKHICTh PyXJIMBOCTI MO-
JIEKyJ piAVHY BiJ| THITy XIMIYHOTO 3B’s3Ky. Tak, HampwKiaj, B OpraHiYHUX piguHax abo pos-
IIaBIEHHX COTIX KoedimienT mubys3ii 3a mopsakoM Bemmanan crapoButs ~ 10 % 4/c. Jlns mux
PEUYOBHH XapaKTepHi pi3Hi TUIH XIMIYHHUX 3B’ SA3KIB.

ExcriepuMenTanbHi 1 TEOPETHYHI TOCHTIDKEHHS ITOoKa3aiy, mo KoedimienT audysii D nps-
MO TIPOITOPIIHHO 3aJI€XKHUTh Bi/l TEMIIEpaTypH i 00epHEHO MPOMOPLIHHO 3aMeKUTh Bifl B’ I3KOC-

TaGmums 15.3
Andynnyioai CepenoBulie m, a.o. M D-10°, m%c
MOJIEKYIH
Ti CepesoBHIIA Ta PO3MIpiB TUPYHIYIOUNX MOJIEKYII:
KT
= —, (15.13)
6 rn

ne k — crana Bonbimana, I — pagiyc Moiekyl, 4 — KoedimienT B s3kocti pimunan. KoedimieHt
mudysii gyxe 9yTiamMBui 10 3MiHM Macu AMQYHAYIOUMX MOJIEKYJ, OCKIJIBKM Maca MOJEKYIH
m~r’, a 3uaunts D ~ m™2, [likasum € i Te, mo KoedimienT anudysii 3aMeKUTh BiJ THUCKY. 3
ITiIBUIICHHSAM THUCKY KoedirienT qudysii 3Menmyerbes. 3HaueHHs D uis pigkux pisHUX pedo-
BuH HaBeneHi B Tabi. 15.3 (20 °C, 1 amm).
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15. Piounu

Boma H,O Boma 18 2,0
Kucens O, Bonma 32 1,0
Movuesuna CO(NH,), Bona 60 1,1
I'moxo3a CgH1,04 Bona 180 0,67
Caxapoza CipH»,011 Bona 342 0,52
PuGonykieasa Bonma 13083 0,12
I'emorno0in Bonma 68000 0,069
Vpeasa Boma 480000 0,035
JHK Boma 6000000 0,0013

Bumiproroun xoediuient qudysii okpemux BumiB moiexyn y Boai (T = const), kopucryro-
unck popmyioro (15.13), MoxkHa po3paxyBaT pajiyc MUX MOJICKYJL:

KT

r=——. 15.14
67 Dn ( )

[lonpasna, popmymna (15.14) crpasemmBa e mist chepuaHNX MONEKYIL. JUtst BCix iHIMX
MouteKyt 3a goromMororo (15.14) moxHa ouniHuTH He iX “cepeani po3mipu”. 3Hawoun I, MOX-
Ha po3paxyBaTH Macy MOJICKYJIH:

m=Vp = %mﬁp, (15.15)

ne V =4’ / 3 — 00’em mosekynu. OJHAK, KOJIM BEJIMKI 010JIOTIYHI MOJIEKYJIH TTONA/IAl0Th Y BO-

Ay, TO 3a PaxXyHOK HNPpUJIHUIIAHHA A0 HHUX MOJICKYJ BOAU iX Maca 3pocTac B 1,5 pasu. TOMy
CITPABIKHA Maca MOJICKYJIN ,HOpiBHIO€

m

m, =,
sunp 1’5

Tyt Mgy, — BUNPaBJIEHA Maca MOJIEKYIIH.

Judysis pedoBHH y BOAL BiAirpae BayIJIMBY pOiib Y )KUTTEBUX IpoIecax opraHi3MiB. Tak,
HaIpHKJIaa, BOHa 3a0e3redye ra3000MiH pi3HUX KMBHX OpraHi3MiB. Bix micis 3 BenMkuM map-
LiaJIbHUM THUCKOM, IO MAa€ Miclie B apTepisix, KUCeHb AUPYHAYE 10 TKaHWH, 1€ HapuiaabHUHA
THUCK MEHIINH, a BYIJIEKUCIHH Ta3, y BiAMOBIAHOCTI 3 IPOTHIICKHUMH MapIialIbHIMU THCKaMH,
3IIICHIOE PyX B IIPOTHIICKHOMY HAIIPSMKY.

Bcepenuni KIiTHH i B MDKKIIITHHHOMY TIPOCTOPI € Pi3HI pO3YMHY, KOHIIEHTPALIS SIKHX 3Mi-
HIOETBCS 3 YaCOM. B pe3ynbTaTi pi3HUX KOHIICHTpALH, 110 CTBOPHIINCS, BiIOYBA€THCS IMOCTIH-
HHUH pyX, Mirpamisi pe4oBHH. 3a JOIOMOroio qu(dy3ii BiTOYBAETHCS MEpEMIIICHHS )KUTTEBO He-
00XiJHAX PEYOBHH B MDKKIITHHHOMY TIpocTopi. [IpuiHATTS KIITHHAMA PEYOBUH PETYIIOETHCS
MeXaMH KIiTHH (MeMOpaHaMu), SKi BIIIrparoTh pOJib CBOEPIAHOTO OMOPY B mporecax Tudys3ii.

Hudyzis MONeKyIsIpHUX 10HIB Yepe3 MeMOpaHH 3MiHCHIOETHCS BHACTIIOK HASIBHOCTI Bif-
TIOBITHOT'O €JIEKTPUYHOTO MOTeHIIiany. binmbire Toro, XiMivHi MpOIecH, IO BiIOYBAIOTHCS BCE-
peavrHi MeMOpaHH, 3MiHIOIOTh HAIPSIMOK HIBHAKOCTI AMQY3ii pi3HMX i0HIB Tax, IO IO HEPBO-
BMM BOJIOKHAaM ITOMINPIOIOTHCS €IEKTPHYHI CUTHAIH, SKi € HEpBOBHMM iMITynbcoM. Hacamkinens,
3ayBaxnMo, 110 98 % kncHr0, HEOOXiAHOTO OpraHi3My, MOTJIMHAETHCS JETSHIMH B MPOLEC] -

¢ys3ii.
§ 15.5. SIBume ocmocy
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8 15.5. Asuwe ocmocy

B nonepenapoMy maparpadi Mu po3mIISIHYIH Tporiec Audy3ii oJHie] peYOBHHU B 1HIIY IS
BHUIIAJIKY BiICYTHOCTI Oynb-skux repeniko. LlikaBum e Bumanok qudysii, sika BigOyBaeThes de-
pe3 HamiBOPOHWKHY Ieperoposaky. Taki meperopoky MpoOHMKHI I MOJICKYJT OJHUX PEYOBHH,

) ajie He TPOHUKHI U MOJISKYJ 1HIINX pe-
Hanisnponrkna neperopo/ika 4yoBHH. JI0 TaKMX MEPEropoioK BiTHOCS-

— ThCS B OUTBIIOCTI BHITAKIB ILTIBKH POC-

/ f JIMHHOTO 1 TBApMHHOTO MOXO/LKeHHs. Ha-

: f TIPUKIIA, OLTBINICTh TAKUX TUTIBOK JIETKO

/ H TIPOITYCKAIOTh MOJIEKY/ I BOJH, aJIe He Mpo-

_;..’. o:.: : ¥ TyCKalOTh MOJIEKYITH PEYOBHHH, PO3HHHE-
®o0 o < HOI Yy BO/I.

i :o < ': «f . Hexaii po3umH nestkoi pedoBHHH 1 ric-
: . :. e 4:...:.: .:' THii PO3THHHNK PO3UICH] HAMiBIPOHMK-
‘...: .: o o e e o HOIO IEPEropOJIKOI0, MOPH AKOI JICTAT-

0o’ o fo% ®¢% % PO BEMHKI JUI BUIBHOTO NPOXOKEHHS
a 5 MOJIEKYZl PO3YMHHHKA, aJle HaJTO Mali,

Puc. 15.12 100 MPOITYCTHTH MOJIEKYITH pozqnﬁeljloi'

peuoBunn (puc. 15.12, a). HIsuakocrti, 3

SIKHMHW MOJIEKYJI PO3YMHHHKA JOCATAIOTh MEPETOPOIKH 3J1iBa 1 CIIpaBa, pi3Hi, OCKIIBKN HasB-
HICTh MOJIEKYJT PO3YMHEHOI PEYOBHHH O1J11 TIEPETOPOJIKH TaCsATh IIBUIKOCTI MOJIEKYI pPO3UNH-
HHKa 1 BOHH HE JJOCATAal0Th MOBEPXHI meperopoaku. OTxe, MIBUAKICTD MIEPEHOCY MOJIEKYI PO3-
YMHHHKA 371iBa HANpaBo Ok, HIXK B 3BOPOTHOMY HamnpsiMKy. [lepexin po3dnHHMKA 371iBa Ha-
mpaBo Oyne BimOyBaTHCS A0 TUX Tip, IIOKU THUCK B MPaBiif YaCTHHI HE MOCATHE 3HAYCHHS, TIPH
SIKOMY MIBUAKOCTI O0MOapAyBaHHS MEPETOPOAKN MOJIEKYIaMH PO3UMHHUKA HE CTaHYTh OJHA-
KOBHMH 3 000X CTOpiH meperoponku. IIpu 1iboMy BCTAaHOBUTHCS piBHOBara. THCK pO3YMHHHKA
Ha TIepeTOpoOJIKy 31iBa 1 CIpaBa B CTaHI piBHOBaru oxHakoBuil. OfHaK, MOBHUI THUCK piAMHH
crpaBa, SIKMH JOPIBHIOE CyMi MapLialbHUX THCKIB PO3YMHEHOI PEYOBHHH 1 PO3UMHHHKA, OiJIb-
IIMH, HIK THCK 3JIiBa BiJ| MEPETOPOJKH, KU TOPIBHIOE THCKY PO3YMHHMKA. B pe3ymbTarti pi-
BCHb YHCTOrO PO3YMHHUKA BCTAHOBHUTHCS HIKYE PiBHS po3umHy (puc. 15.12, 6). Skio moyar-
KOBO PiBHI YHCTOTO PO3YMHHMKA i PO3YMHY Oy OMHAKOBHMH, TO 3HIDKCHHS PIBHS YHCTOTO
PO3YMHHHKKA BiOYIIOCS BHACIIIOK IPOHUKHEHHS HOTO B 00JIACTB, sIKa 3alfHATa PO3YMHOM, BHa-
CJIiJTOK 9OTO THCK B il 00xacTi migBummBces. SIBuINEe MPOHNKHEHHS] PO3YHHHUKA Yepe3 Ha-
MiBIPOHMKHY NMEPEropoaKy Ha3uBAEThCSI 0cMocoM. Pizummo Trckis (AP = pgh ), sika Buau-

Ka€ MK 00JacTsIMH, 3aifHATUMHU YHCTUM PO3YMHHHMKOM 1 PO3YMHOM, PO3IUICHHX IEPEropos-
KOO, Ha3MBaIOTh 0CMOTHYHUM THCKOM.

V 1887 p. migepnanacekuii ximik 5. X. Bant-T'odd (1852 — 1911) BcranoBHB, IO 0CMO-
THYHHUI THCK PO3YHHY MPONOPUiliHUNA MOJISIPHiN KOHIeHTpalii po3YMHeHOi pe4OBHHH Ta
TeMmepaTypi i He 3aJIe5KUTH BiJl NPUPOAN PO3YHHHHMKA i PO3YHMHEHOT peYOBHHM
NKT  WRT

P _ , 15.16
ocm V V ( )

ge N =vN ,— KilbKiCTh MOJIEKYJ PO3UYMHEHOI PEUOBUHU B 00’ €Mi V, V — UUCIIO MOJIIB MOJIEKYI
posunneHoi peyoBurH, K = R/N, — crana Bonbumana.

®opmyina (15.16), siky yacto Ha3uBarOTh 3akoHOM Bant-T'odda, Bupaxae B 106pomy HaGIH-
YKEHHI PIBHSAHHS CTaHy i/1eaJbHOro rasy, ajie Juis po3unHiB. OHaK, 3ayBaXUMO, 1110 BOHA CTIpaBe-
JumBa (CKopillie 3a Bee (JOpMaIbHO) [UIst PO3UYMHIB IyKEe MAIMX KOHIICHTPALN PO3YMHEHOI PEYOBUHH,
1 11e Pa3oM 3 THM aX HisIK HE O3HAYaE, 110 PO3UMHH MOYKHA TITYMAuHTH 3 TTO3HIIIH Teopii rasis.
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15. Piounu

3rimHo dhopmynn (15.16) ocMoTHYHHI THCK po3unHy 3 KoHueHTpauiero C = 0,01 mons/n
nopiBHIOE P,.,, = 0,24 amm. SIBumie ocMocy Ma€e MicIie 1 TOfi, KO 0 O0H/IBi CTOPOHH HaTliB-
IIPOHUKHOI MEPErOpOAKN 3HAXOAATHCS PO3YMHU Pi3HOI KOHLEHTpalii. B mux Bunagkax BinoOy-
BA€ThCSI po30aBiIeHHs OiNBII KOHIEHTPOBAHOTO PO3UMHY. MOXKJIMBHI 1 BHIAJIOK, KOJNH IIO
00MJIBI CTOPOHH NEPETOPOAKH 3HAXOAATHCS PO3UMHH PI3HUX PEUOBHH. 3ayBAXKUMO 1€ pa3, 110
MIPUpOJIa PO3UYMHEHOI PSUYOBIMHN HEMa€ HISIKOTO 3HA4YECHHs. SIBUIE OCMOCY HACTyHae TUIBKH 3a
YMOBH, IIO MO Pi3HI CTOPOHH Bijl MEPETOPOIKH 3HAXOAATHCS PO3UMHH Pi3HUX KOHIIEHTPALiH.

LixaBo, 1m0 10HI30BaHI PCYOBHHU CTBOPIOIOTH OUTBIINI OCMOTHYHHI THUCK, HiXK HEIOHI30-
BaHi. Hampukmian, XJIOpuI HATPitO AUCOLIIOE Y BOMI HA 10HU Na* i CI", xoxHuif i3 sIKux € edek-
THUBHOIO OCMOTHYHOIO YaCTHHKOIO.

OcMOTHYHHIT THCK Biflirpae BEIHMKY poJib B (DYHKLIOHYBaHHI POCIMHHHX 1 TBAPHHHUX Opra-
Hi3MiB. OOOIOHKH KIIITHH >KHBHX OPTaHi3MiB, SKi HA3WBAIOTh O10JOTIYHIMH MEMOpaHAMH, €
HAITIBIIPOHUKHUMH 1 0araTo Ba)KIMBUX OOMiHIB PEYOBHH 3[iHCHIOIOTHCS Yepe3 HHUX. Tak, Ha-
MIPUKJIAJ, KIITHHA MiKpOOPTaHi3MiB, IMOMIIIEHI B KOHIIGHTPOBAHHUN PO3YMH LYKPY, BiJAalOTh
IIbOMY PO3YHHY BOAY, CTHCKAIOTHCS 1 THHYTh; HAaBIIAKH, CyX€ HAcCiHHS ropoxy abo 600iB, momi-
IIIEHE Y BOAY, MOTJIMHAE BOY, 301IBIIyI0UNCh B 00’ eMi, 1, po30Oyxae. [Ipy 11boMy pO3BUBAIOTHCS
JTy’K€ BEJIHMKI CHJIH; THCK, III0 BUHUKA€E BHACTIJOK pO30yXaHHsS HACIHHSA, MOXE JOCSTaTH KiJlb-
kox trcsta armocdep (1 amm = 101325 ITa). 3aBasku ocMOCy BOIa MOXKE IIEPEXOIUTH 13 OHUX
PiOKKX cepeqoBHIL B iHIIi Yepe3 meperopoaku (MeMOpaHn) B OpraHi3Max KHUBHX iCTOT.

SBuie ocMocy Mae MicIie B OpraHiuHii TEXHOJOTII: COiHHS 1 MapHHYBaHHS OBOYIB, 100Y-
BaHHS LYKpY 3 OypskiB, (ap0 3 opraHiuHUX pEedOBHUH, TyOUITFHUX €KCTPAKTIB, BUTOTOBJIECHHS Ha-
CTOiB 3 ATi/ 1 GPYKTIB TOMLIO.

Hpuxnan 15.4. 3navimu ocmomuunuii muck, axkuo 6 10 1 6oou pozuuneno m = 50 e memu-
106020 cnupmy CH30H (M, = 32). Temnepamypa pozuuny t = 27 °C.

Po3B’s130K. OcKinbKu KOHYEHMpayis poUUHy HegeauKda, 05t PO3PAXYHKY OCMOMUUHO20
mucky ckopucmaemocs pisnannim (15.16).

p _WT _mRT _ (50-103x2)(8,314 [orc | mons - K)(300 K)
vV MV (321073 k2 / moaw)(10-107% %)
= 389,7 I1la.

=389,7-103H | m? =

Tym M =M, 107> - ke/mons — monspua maca memunosozo cnupmy, T= (273 +27) K.,
V =10 10° 4 - 06 em 600u.
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