JIABOPATOPHAA PABOTA Ne 3 2
OIIBIT PEZEP®OP/A no paccessHUIO Q-4aCTHIL
1O.B.Tuxomupos
O3HaKOMbTECh ¢ KOHCHEKTOM JieKiuii u yueOnukom (Caenbes, T.3, §14). 3amy-
ctute nporpammy PHYSICS\BOOKS.exe. Haxxmure xnonky «KBAHT». Hlen-
KalTe MBI Ha KHOIIKE «l) CIpaBa BHU3Y, IIOKA HE MOSABUTCS KHOIIKA, OKOJIO
kotopo Haumuch «OIIBITbI PE3EP®OP/IA». Haxmure ee m 3areM KHONKY
«OU3UKA». Ilpounraiite KkpaTkue TeopeTHueckue cBenaeHus. Heobxomumoe
3alUIIUTE B CBOM KOHCIECKT.
[HEJIb PABOTBDI:
. 3HAKOMCTBO C METOJIMKOM dKCIIEPUMEHTAILHOTO 000CHOBAHUS SACPHOU MO-
JIeIy aToma.
. OKCMEPUMEHTAIBHOE MOJTBEPKACHUE MOJCIM SiApa aTOMa KaK TOYEYHOTO
3apsja.
KPATKAS TEOPUSI:
a-YACTUILIEN HasbiBaeTcs sapo aToMa reius. OHa HMeeT TOJI0KHTEbHbII IeK-
Tpuueckuit 3apsan Qq = +2e, T1ie € - JIEMEHTAPHBIN 3aps]l, paBHBII 1.600" Kn, u
coctout n3 aByx IIPOTOHOB u neyx HEMUTPOHOB. O-1yun (u3i1yueHue) ecTh
MOTOK O-4aCTHIl. [3-Ty4Hd €CTh IMOTOK JICKTPOHOB.
PACCESHUMEM Ha3bIBaeTCS U3MEHEHUE HAIIPABJICHUS JBHXKEHUSI YACTUIIBI T1OCIIE
€e B3aMMOJICKCTBUS C JAPYroi, 0OBIYHO HEMOJBM)XKHOM yacTuiled BemiecTBa. Ha
puc.l cxemMaTH4YECKH M300paKEHO paccessHuEe O-4acCTHUIIbI IIPH €€ JIBHKEHUU B KY-
JIOHOBCKOM I10JI€ SIipa aToMa.

Hipg (+Z¢)
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YT'OJI PACCESIHUSA (¥ Ha pucyHkax 1 u 2) ecTh yroi Mexay «HOBBIMY» (ITOCTE
B3aUMOJICUCTBHS) U «CTapbiM» (0 B3aMMOJICUCTBHS) HAIPABICHUEM JIBHXKCHUS
YacTHIBL. 31€Ch Po- HAYaIbHBIH UMITYJIbC YACTHIBI, P - KOHEYHBIA UMITYJIbC Ya-
CTULBI, T - TEKyUIUH PaJlyC-BEKTOP YACTHUIIBI.

[IPULIEJIbHBIN [TAPAMETP ectb paccrosuue (d Ha puc.l) oT meHTpa sapa 1o
MEPBOHAYATILHOIO HAIIPaBJIEHUS ABUXKEHUS O-4yacTulbl. 3apsif saapa Qqn = Zld, rne
Z - KOJIMYECTBO MPOTOHOB B sIJIpE.



CHJIA B3AUMOJIEMCTBUS mexy O-yacTHIEH U SAPOM YHCTO KYJOHOBCKAs,
€CJIM MUHUMAaJIbHOE PACCTOSIHHE Iviv' MEXIY LIEHTpaMU sipa M YacTULbI OOJIbIIe
Qqu Qay _ 27¢?
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CYMMBI paJyCOB siipa ¥ YaCTHUILIbI ‘Em‘ =

YdreM, 4TO SAPO aTOMa UMEET MacCy BO MHOTO pa3 OoJbIIyro, 4eM Macca O-4a-
CTHIIBI, T.€. TIPH B3aMMOJICHCTBUH OCTACTCS MPAKTHYCCKH HEMOABMKHBIM. M3 pui-
CYHKa 2 BHJIHO, YTO U3MCHCHHE UMITYJIbCA YaCTHIIBI 110 BEJIMUYMHE PaBHO (ITOAPOO-
HOCTH CM. B YUYCOHUKE)
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Ap| = 2Po’SmE (1), rme po=myV u V — HauanbHas CKOPOCTb.
+ 00

U3 Broporo 3akona HetotoHa ciaegyer dp = Fdt, u Ap = [Fypdt
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OTKy/1a TI0CJI€ MHTErPUPOBAHMs MOTyduM |AP| = ﬁXJOSE (2).
0
N3 cpaBuenust hopmyi 1 u 2 moaydum:
ctg— = 00 V3 (3).
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OKCepUMEHTAIbHOE TIOTBEPKIACHUE CIPABEIIMBOCTH ATOW (POPMYIIBI JOKAKET
BEPHOCTb MPUHITON MOJIENHU s/Ipa aToMa.

Haxxmute kHOTIKY «CTapT» ¥ BHUMATEIIBbHO PACCMOTPUTE N300paKeHNE HaA DKPaHE.
3apucyiTe [IEHTPAIbHYIO YacTh C SKpaHa B CBOM KOHCHEKT J1a00paTopHOil pabOTHI.

KBaHTOEAR gMsmxa: Onete Fesepgpopoa
!TapT iz EEl MOMeTS EHHMAaHKE Bonpockl Coaepi
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BEOA Ha4vaTe aBMKEHME YacTHUH

METOJIUKA u IOPAJOK UBMEPEHUM

3arienuTe MbIIIbIO JBUKOK PEryJsiTOpa MPULIETBHOTO paccTosiHUS d M yCTaHOBU-
Te ero Ha 0 («3alenuTh» 3HAYUT PACIOIOKUTH MAPKEP MBIIIN HaJ JIBH)KKOM, Ha-
KaTh U YJIEPKUBATh JIEBYIO KHOMKY MBIIIIH) .

AHanornyHeiM 00pa3oM YCTaHOBUTE MHUHUMAIbHYIO HAYaJIbHYIO CKOpPOCTh V 4a-
cturpl. HaxaB kHonky «Ctapt» HaOmonaiTe JABM)KCHHE YACTUIBI U 3HAYCHUS
yria paccesHuss O M MHHAMAJIbHOTO PACCTOSHUS COJNIDKEHUS T. YBEJIWYbTC Ha-



YaJbHYK CKOPOCTh V YacCTHIIbl, HAKAB MBIIIBIO OJIMH pPa3 Ha MPABYIO CTPEIIKY pe-
rynsitopa ckopoctu. [loBropute HaOm0eHUS. 3apUCyIITE B KOHCTIEKT.
[onyyure y npenogaBareJisi 10NYCK Il BINIOJHEHHUS U3MEPEHU.

HNPOBEJEHUE U3MEPEHUI

1. YMeHbmHUTE CKOPOCTH 10 MUHUMAJILHON U YBEIHYbTE MPHUIICTHLHOE PaCcCTOs -
HUE JI0 3HAYEHUs, YKa3aHHOTO MEPBBIM B TaOMIlEe S5 1151 Bamieit Opuraasl. Habumro-
JaiTe OBMKEHUE O-yacTHIBI ociie HaxkaTus KHonKkU «CTAPTY. 3anumure 3Haqe-
HUSI CKOPOCTH V, yria paccesHus ¥ U MUHUMAJILHOTO PacCTOSHUSA I' B Tabnuiy 1.
YBenuubTe HAYaJIbHYIO CKOPOCTh V YacTHIIBI, HaXKaB MBIIILIO OJWH pa3 Ha Ipa-
BYIO CTPEIIKY peryistopa ckopoctr. [loBropute u3mepeHus eiie 3 pasa.

1. TloBropuTe M3MepeHUs I APYTHX 3HAYCHHUH MPHUIEIHHOTO paccTosHuS d
13 TaOJMIIBI 5 M 3aII0JIHUATE elie 3 TaOJIUIIBI Pe3yJIbTaTOB U3MEPCHHUM.

TABJIMLIBI 1-4 TABJIMLA 5. (He mepenuchIBaTh)
PE3VJIbTATBHI UBMEPEHUI 3HAYEHUWA ITPULEJIBHOI'O
npu d = M PACCTOSHUA (10" m)
1= 1 2 3 4 BpI/IFa- d1 d2 d3 d4
Bl
V; 107 1,5 0.03| 0.15] 0.27| 0.39
Mm/c
0, ° 2,6 0.06| 0.18] 0.30| 042
1,10 M 3,7 0.09| 0.21] 0.33| 0.45
ctg(0:/2) 4.8 0.12] 0.24] 0.36| 048
OBPABOTKA PE3YJIBTATOB 1 O®OPMJEHHUE OTYETA:
1. Beruncivre u 3anumure B Tadauie! 1-4 3HaYeHns KOTaHreHca 9/2.
2. [TocTpoiiTe Ha ogHOM uepTexe rpaduKyd 3aBUCUMOCTH KOTaHTEHCA IT0JI0-

BUHHOTO yriia paccesHus (ctg(6/2)) oT kBajapaTa HavaaIbHOW CKOPOCTH JIBYIKCHUS
o-gactunpl (V?) aia kaxzgoro d.
3. [To xaxaoMmy rpaduky ompeaenuTe Maccy O-4acTHIIBI My, WCTIOIB3Ys Ha-

j
72 A(ctga).
2me,d A(V?)

KJIOH rpaduka u Gopmyity m, =

4. Breruncnure cpenHee 3Hau€HHE MAacChl O-4aCTHUIIBI U a0COJIOTHYIO OIITUOKY
U3MEpPEHMUSL.
5. 3anummTe OTBETHI M MPOAHATU3UPYUTE OTBETHI U TpadUK.

TABJIMYHOE 3HAYEHUE: Macca o-gactunsl 6.64007% kr.



Bonpocs! 1 3a1aHu )11 CAMOKOHTPOJIS 110 padote 3 2
UYro Takoe 35ekTpoH? HazoBHUTE €ro OCHOBHBIE CBOWCTRBA.
Yro Takoe npoToH? HazoBuTe €ro 0CHOBHbIE CBOMCTBA.
Yro Takoe HENTPOH? Ha30BUTE €r0 OCHOBHBIE CBOWCTBA.
Yro Takoe O-gactuna? Ha3zoBuTe ee OCHOBHBIE CBOMCTBA.
Yro Takoe O- u [3-usnyueHue?
OOBsSICHUTE CTPOEHHUE aTOMA.
[TepeuuncnauTe n3BECTHBIE MOJIEN CTPOCHHS aToMa.
OOBsiCHUTE CTPOEHUE SApPa aTOMa.
9. Yro Takoe paccesiHue?
10.1aliTe onpenesieHUE yriia pacCesHUsI.
11./{aiiTe onpeneneHne NpUIIEIIBHOTO IapaMeTpa.
12.KakoBbI CHIIBI B3aUMOJICHCTBUSL MEK/ly YACTULIAMU BHYTPH siipa atoMa’?
13.KakoBbI CHIbI B3aUMOJICUCTBUS MEXK]Y SJIPOM aTOMa U €ro 3JIEKTpOHAMU?
14.KakoBbl CHIIbl B3aUMOJECHCTBUS MEXKIY AJIpOM aToMa M HaJIeTarouend O-4acTu-
em?
15.Hanumure 3akoH Kynona. [Ipu kKakux ycIIOBHSX OH BBIIIOJHSAETCS?
16.Kakue 3aKk0HbI COXpaHEHHUSI BBIIOJIHSIIOTCS U1 CUCTEMBI siApo + O-uacTuia’?
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