HIIO YYEBHOU TEXHUKHU «TYJIAHAYUITPYBOP»

OIIPENEJIEHUE IIOTEHIIUAJIA BO3BY2KIIEHUA U
MOHHU3AIINUN ATOMOB UHEPTHOI'O T'A3A METOIOM
QJIEKTPOHHOTIO VIIAPA.

MOIEJIb HA BA3E MUKPO3BM TSD-8 [1JIdA
IKCIIJIVATAIINA C OCHOUJIVIOTPA®OM

OKJI-7Y

ITACIIOPT.

PYKOBOACTBO I1O OKCIIVIYATAIIUMN.

2015 r.
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1. HaznaueHnmue.

VYcraHoBKa npeaHa3HayeHa sl TPOBEACHUS Ta0OpATOPHBIX pabOT MO KypCy
«O®U3UKA)» B BbICIINX YUYEOHBIX 3aBEICHUSIX.

JlabopaTopHbIil MOJyJb NpeAHa3HAYeH JJIg MMOCTAaHOBKHU JJAOOPATOPHBIX pa-
00T 1o paznenam «DIeKTpoHUKay», «PaarnorexHuka», «AtomHas pusuka», «OcHo-
BbI (DM3UKHU TBEPJOro Tena» B npakTukyme BY3oB. Bee aneMenTsl Moty ist BBINO -
HEHBbl B €IMHOM HAaCTPOCHHOM OJIOKE M B IpOILIecCe JKCIUTyaTallud HE TPeOyroT
BMEIIATENBCTBA II0JIb30BATEIIS.

VYcTaHOBKA BBINIOJIHEHA B KIIMMAaTH4YeCKOM HcnoiaHeHun Y XJI, kareropus 4.2
I'OCT 15150-69 nns skcrmutyatauuu B momenieHuu npu temneparype ot 10°C no
35°C u oTHOCUTENBHOU BiIaKHOCTH 110 80 %o.

2. Texunueckue YC10BUA U KOMILUICKTYIOILIUEC.

Hanpsoxkenue nuranus 220 B
[ToTpebisiemast MOIITHOCTh He 6osiee 100 Bt
MakcuMalbHBIH TOK He 6omnee 1,0 A
YcnoBus dKCIUTyaTauu temmneparypa 10-40 °C npu HOpMaIbLHOM

aTMoc(epHOM J1aBJICHUHU.

Y4eOHass COCTOMT M3 HECKOJIBKHX 3JIEMEHTOB, KOHCTPYKTHBHO OOBEIUHEH-
HBIX B OJTHOM KOPITyCeE:
« 00BEKTa UCCIICIOBAHHUS — Ta30HAMOIHEHHBIX JIAMII-TUPATPOHOB (HATOJIHE-
nue API'OH u KCEHOH).
*  CTaOMIM3MPOBAHHOTO WMCTOYHWKA TMUTAHUSA, MOJAIONIETO MHUTAHWE HY>KHON
MOJISPHOCTH ¥ 3HAYCHUS Ha BCE DJIEMEHTHI CXEMBI;
* CXEMbI KOHTPOJISI HEOOXOJUMBIX MTapaMeTPOB
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3. YcrpoiicTBO M NPpUHIUN PA0OTHI.

Omnpenenenre MOTCHIIMAIOB BO30YXICHUS W MOHHU3AIMKA aTOMOB MHEPTHOTO
ra3za npoBoJuTcs Ha yueOHou yctaHoBke DKIJI-7, npenHa3sHauyeHHON 17151 pabOThI
CO CTaHJAPTHBIM 3JIEKTPOHHBIM OCHUILIOrpadoM MJis BU3YAIU3alUU CETOUYHBIX U
AHOJHBIX XapaKTEPUCTHUK JiaMn. B ycTaHOBKE MMeeTCss BOBMOXKHOCTh BbIOOpa pe-
’KMMa UCCJIEeI0OBaHUs KHOMKOM ynpaieHus: 1) OnpeneneHue noTeHnuana Bo30y-
XKAeHUs aToMma aproHa 2) OmnpejneneHue NOTEHLHMANa MOHU3ALUKA aTOMa aproHa ¢
MOMOIIbIO CETOYHOM XapakTepucTHKU TupaTpoHa 3) OmpejerneHue MoTeHIMAIA
BO30YyKJleHHs aroMa KceHoHa 4) OmpejeneHue MOTEHIMajda MOHM3AIMU aToMa
KCEHOHa.

Uccnenosanus nposoaarcs no cxeme puc. 3.4. Ha nmpomexyTok ceTka-KaTon
JaMIIBI TIOAETCsl MUI000Pa3HOE Pa3BePTHIBAIOIIEE HANIPSDKEHHE OT CIICUATbHOTO
1udpoBoro reneparopa pazpeptku G.

SAEKTPOHHBIH
OCIIHAAOTPAD
BAOK
CHHXPOHH3AIIHH
Y X [
O )

PA1l
$0 @

Tri-0.1/0.3

ra3 Ar

+ 1

T oY%%
~220 B ~6 B G
| -+

Puc. 3.4. [IpuHIIMNIManbHast dJIeKTpUIecKas cxema yueOHoi yctanoBku OKJI-7.
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CurHan, CHUMaeMbIi ¢ pe3nucTopa R, HAXOMSIIErocs B ey aHoaa Wi Ry,

HAXOJSIIIEToCs B LIEMU CETKH, IIPOMOPIIMOHATIEH COOTBETCTBEHHO TOKY aHOJa (CeT-
K1) Jamibl. B pe3ynpTaTe moirydaem 3aBUCUMOCTb TOKa aHOa (CETKH) OT BPEMEHHU
[=I(t). A Tak kak MUIOOOpa3HOE HANPSHKEHHE Pa3BEPTKU MPOMOPIMOHAIBHO Bpe-

1
menn U~k — ¢ ~E-U B MTOI'€ Ha dKpaHe ocuuuiorpada HaOI0aaeTCs KpH-

Basi, OBTOPSIONIAS B HEKOTOPOM MACIITabe BOILTAMIEPHYIO XapaKTePUCTUKY TH-
parpona 1=1(t)=1 %-U ~1(U)

HanpskeHus, COOTBETCTBYIONINE TTOTEHIMAIAM BO30YKIEHNS U HOHH3AIHH,
M3MEPSIOTCS C TIOMOIIBIO CHENUATBHOTO 3IEKTPOHHOIO 0JI0Ka, KOTOPBIH BhIpada-
THIBAET KOPOTKHI UMITYNIbC (METKY), HaKJIaJAbIBaeMbIi Ha ocriuiorpammy. Ilytem
M3MEHEHHs HANPSKEHHS CMEIIEHNS] HMITYJIbC BBIBOAAT HA HY/KHYIO TOUKY OCIIHII-
norpamMMsl. HanpskeHre cMeIleHns py 3TOM B TOYHOCTH COBIIAJAET C HAMPSKe-
HUEM JIaHHOH TOYKH BOIBTAMIIEPHON XapaKTEPUCTHUKH, H €r0 M3MEPSIOT C IOMO-
IpI0 BONBTMETpa. TOK JTaMIIbI B JAHHON TOUKE M3MEPAETCS BHICOKOUYBCTBHTEIb-
HBIM 2JIEKTPOHHBIM MUKPOAMIEPMETPOM JIHU00 MUILTHAMIIEPMETPOM. Takum 00-
pasoM, KaI0il TOYKe OCIMILUIOrPaMMBbI BH3yalbHO HAOII0ONaeMOi Ha IEKTPOH-
HOM ocLuyIorpade Mbl MOYKEM COIIOCTABUTH COOTBETCTBYIOLIUE €if 3HAUEHUs TOKa
¥ HanpsokeHus. J{s M3MeHEHMs HaNpsUKeHUs CMEIeHMs TpeHA3HAuYeHa PydKa

«YCTAHOBKA U___ » Ha nepenneil naHem npudopa. st BU3yanbHOro Ha-

OnroieHnst OOBEKTOB UCCIEAOBAHUS CITy»KaT CMOTPOBbIE OKOIIKHU. Ha axpaHe aiiek-
TPOHHO-TY4Y€BOr0 ocuusuiorpada MeTka Ha OCHMILIOrpaMMe 0TOOpakaeTcs B BUJE
HECUMMETPUYHOTO OCTPOTO MHKA U3-3a HAIMYKSA €EMKOCTH y BXo/1a Y OCLMIIIOrpa-
¢da mbo B BUE KUPHOU TOUKH B caMOil BepxHel obmactu Ha ocu Y. [lomoxkenue
MMKa OINpEJENSIeT 3HaYeHUE TOKa U HanpsbkeHus B 1aHHoM Touke BAX. Bee nmoka-
3anus BbIBoAATCS Ha mudposoi KK LCD — unaukatop. YcraHoBKa cHaOXeHa
MUKPOIIPOLIECCOPHON CUCTEMOM YyIPABICHUSI U KOHTPOJISI HEOOXOAMMBIX IMapaMeT-
pOB.

B kaudectBe OOBEKTOB HCCIENOBaHMS HCMONb3yeTcs tuparpon T13-0,1/1,3,
3aMOJIHEHHBIN KCeHOHOM (3 u 4 skcniepuMeHTsl) aubo tupatpodn TI'1-0.1/0.3, 3a-
noJIHEeHHbIN aproHoM (1 u 2 skcnepumentsl). [loakmtoueHue uccieayemMoro Tupa-
TPOHA B CXEMY, a TaKKe€ KOMMYTAIUs BBIXOJ]a Ha 3JIEKTPOHHBIN ocuuiuiorpad B 3a-
BUCHMOCTH OT BBIOPAaHHOTO SKCIEPUMEHTA MPOUCXOAUT aBTOMATHUYECKU MpU Ha-
xatuu Ha KHONKY «YIIPABJIEHUE.

Jliist mepekiitoueHust pexxuma paboThl Mpudopa U BEIOOpa IKCIIEPUMEHTA TPE/I-
HazHayeHbl KHONIKU «YIIPABJIEHUEY.

Crnenyetr NOMHHTB, YTO OCHMILTOTpa)UUECKHii METOJ HMCCIEIOBAHMS HarJIs-
JI€H, OJIHAKO IMOJIy4aeMble pe3yJbTaThl CKOpEe SBISAIOTCS OLEHOYHBIMH, I10-
IPELIHOCTH OMbITa MOXKET JocTUrarh 15-20 %.



4. Ilopsiaok BbIMOJHEHUS.
1. Ilepen Hayamom paOOTHI O3HAKOMHTCS C MPUHIIUIHAIBHON cXeMoi yueo-
HOW YCTaHOBKH, pa3o0paThCsi B HA3HAYCHHH PYYEK, KHOMOK U H3MEPHUTEIbHBIX

npubopoB. I[IpoBepuTh 1EIOCTHOCTH CETEBOTrO IMPOBOJA. KaTeropnqecml
3afipeiiacTcd 3aMbIKATh BbIX0Abl KOHTPOJBbHBIX TOYEK CX€-

MblI!

2. Bxmouuts ycraHoBky B ceTb ~220 B. IlocrtaBuTh mnepexirovaresb
«CETb» Ha manenu y4yeOHOro monyins B nojoxxenue «BKJIy», npu 3toM nomken
3aropeTbCsl CUTHAJIbHBIN HHIUKATOP.

3. JlaTb yCTaHOBKE NPOTPETHCS B TEUYEHNUE TPEX MUHYT.

4. CoriacHO METOJMYECKOMY PYKOBOJCTBY MPOU3BECTH HEOOXOAUMBIE U3-
MEpEHUS U PACUETHI.

5. TIlo okoHuyaHuum pabOThl OTKIIOUUTH YCTAHOBKY OT CETH, IOCTaBUB
nepekimtouarenb «CETby» B nonoxenue « BbIKJI» u BBIHYTH CETEBYIO BUJIKY U3 PO-
3€TKHU.

6. Mepbl Ipe10CTOPOKHOCTH.

HecMoTpst Ha TO, 4TO KOPITYC YCTPOWCTBA BBIIIOJIHEH U3 HE 3JIEKTPOIPOBOIS -
LIEr0 MaTepuaia, B YCTAaHOBKE UCIOJIb3YETCs OMACHOE JUISl )KM3HU CETEBOE HaIpsi-
’KEHHE, OATOMY paboTa ¢ yCTaHOBKOM TpeOyeT MOBBIIIEHHBIX MEp MPEAOCTOPOXK-
HOCTH. 3amnpelaercs 3KCIUTyaTalus YCTPOMCTBa B MOMEIIEHUAX C MOBBILIEHHOM
BJIQKHOCTBIO. 3alpeniaercs BKIOYaTh YCTPOMCTBO B CETh B Pa300paHHOM BUJIE,
TaKkKe 3arpeleHa dKCIuTyaTaius 0J10Ka CO CHATON KPBIIIKOH.

Takum 00pazom, 3KCIUTyaTalus J1abOpaTOPHOTO MOJIYJIS SIBISETCS IMOJIHO-
CThIO 0€30IMacHOM, MPU COOJIOICHUH OOBIYHBIX MEP MPEIOCTOPONKHOCTH B y4eO-
HBIX JabopaTopusix (IpoBepKa M3OJSILIUU COCIMHUTEIbHBIX MPOBOJOB, IIHYPOB U
T.11.). CHSTHE KPBIIIKA MOTYT MPOU3BOAUTDH JIUIIb KOMIETEHTHBIE COTPYIHUKH, T.
K. MOZyJIb IUTAETCS IEPEMEHHBIM CETEBBIM HarnpsbkeHueM ~220 B.
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7. "'apanTHiiHbIE 00513aTEJILCTBA

[Tpennpustue-uzrorosurens HITO Yuebnoii Texuuku «TynaHayullpuGop» rapantupyer
Oecniepe0oitHyr0 paboTy YCTaHOBKH HE MeHee 12 mecauee ¢ MOMEHTA TIEpelaul U3/Iens 3aKa3-
yuKy. B ciaydae oOHapy:keHUsI HEKaueCTBEHHOCTH M3JIENNs, HE CBSI3aHHHOTO C TIOYTOBBIMHU (Op-
C-Ma)KOPHBIMH OOCTOSITEILCTBAMH, T'PY30I0IydaTeb 00s513aH HE3aMEeUIUTEIbHO COOOIIUTh MO-
CTaBIIMKY 00 3TOM, yKa3aB, B YeM 3aKII0YAETCS] HEUCIPABHOCTb.

apanTust He pacmpocTpaHseTcs Ha U3[eNus, BBILIEANINE H3 CTPOsI IO BHUHE
rpy30moiydaresns, BCIEACTBHE BKIIOUEHHUS YCTPOMCTBA B CEThb C HE COOTBETCTBYIOIIMM
HOMMHAJIbHBIM 3HAUEHHUSM I1apaMeTpOB IMUTAIOIIEH CeTH, HEe 00ecleYUBAIONIMM HOPMAaJIbHBII
pexuM paboThl YCTPONCTBA.

lapanTuiiHbli PEMOHT HE MPOU3BOJUTCS, MPETCH3WU IO KAYeCTBY HE MPUHUMAIOTCS B
Cllydasix: a) OTCYTCTBUE TrapaHTUIHOTO TalloHA (TIacmopTa u3zenus); 0) mpu HapyIIEHUH MII0MO,
HAJIMYUU CJIEIOB BCKPBITUS, MOMBITKA BCKPBITUS (HapuMep, COPBaHHbIE ILTUIBI BUHTOB, CJIE]IbI
Ha KOpIlyce, HempaBWiIbHAs COOpKa), MPOBEACHUS TPEABAPUTEIHHOIO PEMOHTAa CAMHM
M0JIb30BaTEIEM, BHECEHHE U3MEHEHUIN B KOHCTPYKIUIO, UCIOJIb30BAaHUE MPUHAICKHOCTEH, HE
NPEIYCMOTPEHHBIX M3TOTOBUTENIEM. B) CIIEJOB TEPMHUUYECKHX, JTHOO0 XUMHUECKUX BO3JEHCTBUU.
r) HEOpPEe)KHOTO TEXHHYECKOTO OOCIY)KMBAHHA U OKCIUTyaTal[MH, MOMaJaHUs IMOCTOPOHHUX
MPEIMETOB B Yy3JIbI MHCTPYMEHTA WU UX 3arps3HEHUs, a TaK K€ B CIydasX HKCIUTyaTalllu
U3JIeNHs ¢ HAPYLIEHUSIMU YKa3aHUM TEXHUYECKOTO MacropTa, pyKOBOACTBA I0 KCILIyaTalluu U
JIOTIOJIHEHUH TPO/ABIA K pyKOBOJCTBY I10 3KCILTyaTalllu.

[apanTusi He pacmpocTpaHseTcs: a) Ha HEUCHPABHOCTH, BO3HHKIINE B pe3yibTare
HECOOOIIEHUSI O TepBOHAYAIBLHOW HEHMCIPABHOCTH; O) HA HEUCNPABHOCTH, BO3HUKIIHME B
pe3yJbTaTe HapyWIEHHH HWHCTPYKIMUA M PEKOMEHJAUUM, COIAEPH AIIUXCS B PYKOBOJCTBE IO
JKCIUTyaTallid M JOIMOJHEHWH NpojaBlla K PYKOBOACTBY MO JKCIUTyaTallud; B) Ha HU3JIEJHE,
KOTOpOE MOABEPrasioCh PEMOHTY ¥ KOHCTPYKTHUBHBIM U3MEHEHHUSM HE YIOJIHOMOYEHHBIMU Ha TO
JTUIAMH;, T) Ha HEHUCIIPABHOCTH, BHI3BAHHBIMHU TPAHCIIOPTHBIMH TOBPEXKICHUSMHU, HEOPEIKHBIM
oOpaiieHueM, WIH IUIOXMM YXOJIOM, HE TNpPaBUIbHBIM HCIOJb30BAaHUEM; JI) Ha JAeTalH,
SIBIISFOIIIMECS] M3HAIIMBAEMBIMH U PACXOIHBIMU MaTepHaliaMu (B TOM YHCJIE HA CIIEKTPAIbHBIE
JaMIbl, CPOK CIYXObl KOTOPBIX HANpSIMYyIO0 3aBUCUT OT YacTOThl BKIIIOUYEHUI B BpPEMEHH
UCTIOJIb30BaHUs, TEM HE MEHee, /ISl POBEPKHU IEIOCTHOCTH M pabOTOCIIOCOOHOCTH JIaMIT AaeTCs
CpoK 14 mHeil); €) Ha BHEIIHUE MEXaHUYECKUE TTOBPEKICHUS, BBI3BAHHBIE IKCILTyaTallMe; )K) Ha
Takue BHUIBI paboT, KaK PeryIrpoBKa, YHCTKA U MPOYHHA YXOJ 32 HM3JIETHEM, OTOBOPCHHBIN B
PYKOBOJICTBE I10 3KCIUTyaTalllK; 3) MIPH UCIIOJIb30BAHUU U3JIEHSI HE 10 Ha3HAYEHUIO.

Ilo ucTeyeHun rapaHTUHHOTO CPOKA, PEMOHT HU3JENINS OCYILECTBISETCS 3a OTIEIBbHYIO
iary.

Hacrosmuii macnopT ciaykHT OCHOBAaHHEM JJIsi PEMOHTA M3J1eIUs IpU 0OHApy>KEHUH HEUC-
MPABHOCTSX B TE€UEHHE BCErO rapaHTUHHOro cpoka. IIpereH3uu mo kauecTBy U KOMILUIEKTHOCTH
IIPOAYKIMH IpuUHUMaroTcs 1o aapecy: Poccus, 300016, r. Tyna, yn. TeatpanpHblii nep., 2-12,
HITO TynaHayullpu6op, [TankoBy C. E. Ten. 8-910-585-55-02; e-mail: physexperiment@nar-
od.ru, web-ctpanuna: http://www.physexperiment.narod.ru

IIpounsBoacrBennoe O0bequnenue yueOHoi Texuuku «TynaHayullpuoop»

3aKka34uk: Hcnomuurens:
Ilankoe C. E.

T.

« » 20 1. 20

Pa3pabotano u uzrorosieno: HI1O Yueonoii Texuuku «TynaHayullpuGop»,
Poccus, r. Tyna
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