JIABOPATOPHASA PABOTA Ne 4 2
PACITIPEAEJEHUE MAKCBEJUIA
10.B. Tuxomupos
O3HakoMbTeCh C Teopueil B KoHcmekTe u yueOHuke (CasenbeB, T.1, §93,98,99).
3anycrure nporpammy PHYSICS\BOOKS.exe. Haxxmure mbiibio kHonku «Tep-
Mo», «Pacnpenenenne Makcgennay, «dusnkay Ha dKpaHe. 3anUIIUTe HEOOXO -
MO€ B CBOM KOHCIIEKT JIaDOpaTOPHOU paboOTHI.
HEJb PABOThbI:
. 3HAKOMCTBO C KOMIIBIOTEPHOW MOJIEJIbIO, OMUCHIBAIOIIEH MMOBEICHUE MOJIE-
KyJ UJI€aJIbHOTO Ta3a
. DKcrnepuMeHTalIbHOE MOJITBEPKACHHUE pacipenenaeHuss MakcBeiia MOJeKyl
MJICATBHOTO ra3a Mo CKOPOCTSIM.
. DKCIEpUMEHTAIBHOE OIPEEICHNE MACChl MOJIEKYJT B JAHHOW MOJIEIH.
KPATKASA TEOPUA:
BEPOATHOCTBIO P; nosmyyeHust HEKOTOPOro pe3yjbTara U3MEPEHHs Ha3bIBAECT-
Csl TIpeJiel OTHOIIEHUSI KOJMYECTBA M3MEPEHUM, MaBIIUX ATOT pe3ynbTaT, (N;) K
MOJHOMY uucily u3Meperui N, korna N — o,
SJIEMEHTAPHOMH BepositHocThIO dPy IpH M3MEpEHHH BEIMYMHBEI CKOPOCTH V
HA3bIBACTCS BEPOSTHOCTh HAIMYMS CKOPOCTH BEIMYMHOM OT v 10 V + dv. DTa Bepo-
SATHOCTH MPOTIOPIIMOHAIbHA TipuparieHuto ckopoctu dv: dPy = F(v) dv, rne xo3d-
dunment nponopuuonansHoctr F(v) Hasesaercs ®YHKIIUEN PACIIPEJIEJIE-
HUA monekyn no BenuunHe cKOpocTu. OHa MOXKET ObITh BbIpaXKE€HaA uepe3 Apyrue
(GyHKUMU pacnpeneneHus
F(v) = ¢(v)@(vw)B(vz)Bnv* = f(v)ATv’ , rie ¢(vx), B(vy) nld(vz) - dynxumm

pacnpeneneHus Il COOTBETCTBYIOIIMX MPOEKIMA CKOPOCTeN MOJeKy, a f(v) - ux

IIPOU3BE/ICHUE.
B §98 BBl MOeTE HaliTH BBIBOJ (POPMYJI, B HACTHOCTH
3 mv?
F(v) = D [F eE 2t H4nv2-
02nkT 0
CPEIHAS ckopocTh
“ kT
<v>= IVF(V)dV = 8—,
5 mm

CPEJIHAA kBagpaTtuyHas CKOPOCTH
3kT
Vepxs = m
HAUBEPOSTHEMIIEN Ha3bBaeTcs CKOPOCTh Vggp, IPH KOTOPOH F(V) mmeer
MaKCUMYM:
2kT

VBEP = | .
m

3apucyiite He00X0IMMOE B CBOM KOHCIEKT JaOOpaTOPHOU padOTHI.



METOJIMKA u IOPSAJIOK N3MEPEHUI

Haxxmute mbliiibio KHONKY «CTapT» BBEpXY dKpaHa. BHUMATeNbHO paccMOT-
pUTe M300paKeHHEe Ha SKpaHe MOHUTOpa KommbioTepa. OOpaTUTe BHHUMaHHME Ha
CUCTEMY YaCTHUL, JBMKYIIUXCSA B 3aMKHYTOM oObeMe cieBa Ha skpaHe. OHu abco-
JIOTHO YOPYTO CTAJIKMBAIOTCA APYT C APYTOM M CO CTEHKamu cocyna. Mx konuue-
cTBO 0K0J0 100 M nanHasg cucrtema SBISIETCA XOPOILIEeH “MEXaHUYECKON MOIEIBIO
WJICabHOrO rasa. B mpouecce ucciiefOBaHUKA MOYKHO OCTAHABIMBATH JBHXKECHUE
BCEX MOJIEKYJ (ITpY Ha)KaThKM KHOMKHU “Pause” Ha kj1laBHaType KOMITbIOTEpA) U T0-
Jy4daTh Kak Obl “MTHOBEeHHBIC oTorpaduu’”, Ha KOTOPBIX BBIIACIAIOTCS OoJiee sp-
KM CBEUCHHEM YaCTHUIIbI (TOUYKH), CKOPOCTH KOTOPBIX JIEKAT B 3aJIAaHHOM JIMara-
30He Av BOJIM3H 3aJaHHON CKOPOCTH V (T.€., UMEIOIIINE CKOPOCTU OT V 10 V+AV).

I[HonyunTe y npenoaaBaTeJisi A0NMYCK /ISl BLINOJHEHUS] U3MepPEeHUI.

TepMoguHaMMKa : Pacnpepgenenwe Maxceenna
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BussaTe noMouws

BEixoa

JKCHEPUMEHT 1. Onpenenenue auamna3ona ckopocreid Monekyn Av, ko-
TOpBIE PETHUCTPUPYIOTCSA Ha “MTHOBEHHOM (oTorpaduu” B JEBOM SKpaHE B BUJC
0oJiee IPKO CBETSIIUXCS 3€JIEHBIX TOYCK.

JI71s1 3TOTO 1IENKasi MBIIIBIO IO cTpelike (<) Ha peryysiTope Auana3oHa, rnepe-
MECTUTE METKHM Juana3oHa B KpaitHee jeBoe mosiokenue (v=0). 3arem, 1mienkas
MBIIIBIO IO CTpeiKe (>) Ha pPeryysarope Auana3zoHa, MOJCYUTANTE KOJIUYECTBO
nieykoB N, moTpeOoBaBIIMXCS ISl MEPEMELIEHUsT METOK JMarna3oHa 10 MAaKCH-
MaJbHOTO 3HaYEHUsI CKOPOCTH Vmax Ha OcH abciucc. Jlanee ucnonb3yiite popmyiny
ZXV ::\hnAx/<DJ.

IKCIIEPUMEHT 2. MccnenoBanue pacnpenesieHuss MOJIEKYJ MO CKOpPO-
CTSIM.

3anaiite temneparypy T, , ykazaHHywo B Tabmuue | nans Bamieid Opuranbl.
VYcranaBnuBas METKHU Auana3zoHa CKOpocTel BOJIU3U 3a/1aHHbIX B TabuLe 2 3Haye-
HUWA CKOpPOCTM MOJIEKYJI, HakuMmairte kiaBuuly “Pause” u moacuuTheiBaTe Ha
“MrHOBEHHOMU (oTorpaduu’ KoaudecTBo Mosiekya AN, CKOpPOCTH KOTOPBIX JIekKAT
B 33/IaHHOM Juana3oHe Av BONW3M 33JaHHON CKOPOCTH MoOJIeKyd v. Pesynbrar



samumute B Tabmuity 2. Haxmute kHonky <IIYCK> u uepe3 HECKOIBKO CEKyH]I
MOJIYYHTE €Ile OJHy MTHOBEHHYI0 oTorpaduio (Haxas kiasuiry “Pause’) u mos-
CUMTANTE KOJIMYECTBO YACTHUL] C 3aJaHHOM CKOPOCTBHIO. Pe3ynbrarsl 5 n3MepeHuit
JUTSL K@XKJI0OM CKOPOCTH 3alMIIUTE B TAONUILy 2. 3aT€M U3MEHUTE CKOPOCTh U CHe-
JalTe 1Mo 5 U3MEPEeHUM I KaXI0M CKOPOCTH, YKa3aHHOU B Ta0J1.2.

3aTeM yCTaHOBHUTE BTOpYIO Temrepatypy T, u3 Tabi.l m moBroputre U3MepeHus,
3aMMChIBas pe3yJIbTaT B TAOIUIly 3, aHATOTUYHYIO Ta0m.2.

TABJINILIA 1. [IpumepHble 3HAYEHHS] TeMIIEPATYPbI (HE IEPEPUCOBHIBATH)

bpurana 1 2 3 4 5 6 7 8
T, 150 200 250 300 350 400 450 500
T, 700 740 770 800 840 870 900 930

TABJINIBI 2,3 Pe3yabrarsl udmepenui npu T = K
v[K 0 | l 2 2 3 3
M/c]= S0 510151 .0].5
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OBPABOTKA PE3YJIBTATOB U OPOPMJIEHUE OTYETA:

1. Briuncnure u 3anuiuTe B TaOJUIIBI CPEHUE 3HAYCHUS KOJIMYECTBA YaCTHIL
ANcp, CKOPOCTH KOTOPBIX JISKAT B IAHHOM JIMana3oHe OT v J10 V+Av.
2. [TocTpoiiTe Ha OJHOM pHUCYHKE TpadUKU IKCTIEPUMEHTAIBHBIX H TEOPETUYE -

ckux 3aBucumocteit ANcp(Vv). TeopeTudyeckre 3aBUCUMOCTH MOXXHO CPUCOBATh C
HKpaHa MOHUTOpPA KOMIIBIOTEPA, OJ00PAaB COOTBETCTBYIOIIMM MacmTald 1Mo BepTHU-
KaJIbHOW OCH OpJMHAT.

3. Jns Kkaxaoi TemmepaTypbl OMNPENeSIUTE SKCIEPUMEHTATbHOE 3HAYCHHUE
HaWBEPOSATHENIIEN CKOPOCTH MOJIEKYJ VgEp.
4. [TocTpoiiTe rpaduk 3aBUCUMOCTH KBaJipaTa HAUBEPOSTHEUIIEH CKOPOCTH OT
TemnepaTypsl v g (T).
5. [To nanHOMY TpaduKy onmpeaenuTe 3Ha4eHUE MacChl MOJICKYJIbI

_ A(T)

- R

A (viep)

6. [TonGepuTe ra3, Mmacca MOJIEKYJIbI KOTOPOTO JIOCTATOYHO OJIM3Ka K U3MEPEH-

HOW Macce MOJICKYJIbI.




7. 3anumIuTe OTBETH U IPOAHAM3UPYHTE OTBETHI U TpapuKH.
TabJau4yHbIe 3HAYEHUSA
I'a3 Bogopon | I'enmuii | Heon | A3zor Kucnopon
Macca Monexyasl 10727 kr 3.32 6.64 33.2 | 46.5 53.12

l.

Bonpocs! u 3a1anusi 1Ji CAMOKOHTPOJIA 10 padote 4 2

JlailiTe onpeesieHre BEPOSTHOCTH TTOIYy4YEHUS HEKOTOPOTo pe3yjibTara usmMepe-

HH.

2.

kW

9.

HaiiTe omnpeneneHue 3J€MEHTApHOW BEPOSTHOCTH NPH MU3MEPEHUU BEJIUYUHBI
CKOPOCTH.

Yro Takoe pyHKUIUS pacupeneaeHus?

Kak cBs3aHbl PyHKIIUU paclpeeieHHs BEIMUYUHbBI U MPOEKIIMH CKOPOCTH?
KakoBbl 0coOeHHOCTH rpaduka QyHKIMHU pacupeeseHusl BETUYHHbI CKOPOCTH
MOJIEKYJ UACAIBHOTO ra3a?

Kak BbluucisieTcsi cpefHee 3Ha4€HHE HEKOTOPOM (PU3NYECKOM BEJIMUYMHBI A,
eciu u3BecTHa ee PpyHkius pacnpenenenus f(A)?

Hanumure dopMyity /uist BBIYUCICHUS! CPETHETO 3HAUCHHS] CKOPOCTH MOJIEKYJI.
Hanumure dhopMysty /uist BRIUMCIECHUSI CPEHEN KBAIPATUUHON CKOPOCTH MOJIE-
KyJI.

Hanumure ycnoBue A1 BBIYMCICHHS] HAUBEPOATHEUILIEH CKOPOCTH MOJIEKY L.

10.Hanuurre BeIpaskeHHUE ISl CPEIHEN CKOPOCTH MOJIEKYJI HEATBHOTO rasa.
l1.Hanumure BbIpakeHHWE Ui CPEeAHEN KBAAPATUYHOW CKOPOCTH MOJIEKYJ HJe-

AJIbHOTI'O I'a3a.

12.Hanumure BhIpaK€HHUE JJIsI HAMBEPOATHEUILIEN CKOPOCTH MOJIEKYJI NIE€AaJIBbHOIO

rasa.

13.BbiuncinTe Ha CKOJBKO MPOILICHTOB OTIMYAKOTCS CPEIHSS U CPEIHss KBajpa-

THYHAsA CKOPOCTHU MOJICKYJI HACAILHOI'O ra3a.

14.Bprauciure Ha CKOJIBKO IIPOLCHTOB OTIIMYAIOTCA CPCOHAA U H&HBCpOfITHCﬁHIEUI

CKOpPOCTH MOJICKYJ UICAJIBHOI'O I'a3a.




