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Ilepeuenn J1abopaTOpHBIX padoT

No KoaunuectBo yacon
" Temb! 1ab0paTOpHBIX padoOT Ounas
1 2 3
Ounas ¢popma
1 kype, 2 cemecTp
1 Onpenenenre ycKopeHus: CBOOOHOTO NaieHUs TeJl ¢ IOMOIIbIO 3
] (U3NIECKOTO MAATHUKA.
5 OmnpeneneHre MOMEHTOB HHEPIMH TBEPBIX TEJ 10 MEPHOIY 3
' KPYTUJIbHBIX KOJIEOAHUH.
3 Omnpenenenne KodhUIUEHTA BI3KOCTH KUIKOCTH 10 METOIY 3
Crokca.
4. OnpeJenenre OTHOIIEHMSI TEIJI0EMKOCTEH rasa. 3
5 Uccnenosanue none3noit momHocty 1 KITJ[ nctounnka 3
MTOCTOSTHHOTO TOKA.
6. I'panynpoBaHue TepMOIIapHI. 3
HTtoro 3a 1 kypc 2 cemecTp:
2 kypc 3 cemecTp
1 W3yuenne pacripeneneHusi MarHUTHOTO TIOJISI COJICHOH A U 3
OTIpeJIeIeHNE eT0 WHAYKTUBHOCTH.
5 OmnpeneneHne OTHOIIEHUS 3apsijia IIEKTPOHA K €ro Macce 3
METOJIOM MarHeTpoHa.
3. N3yuenune siBiieHnit, 00yCIOBICHHBIX AUPPAKITHACH. 3
4, W3yuenune nmonsipu3anuu cBeTa. 3
5. HccnenoBanue XxapakTeprUCTUK BAKYyMHOTO (DOTO3JIEMEHTA. 3
6 Onpenenenre Macchl AIEKTPOHA U paauyca nepBoil boposckoit 3
’ OpOUTHI aTOMa BOJIOPOA.
Hroro 3a 2 kypc, 3 cemecTp: 18
HToro 3a kypc: 36

Ne KosnuecTBo yacos
Tembl 1abopaTopHBIX pabOT
n\n OuHast
1 2 3
3aounas popma
1 kypc
1 Omnpenenenre ycKopeHus: CBOOOHOTO MaIeHUs Tell ¢ TOMOIIIbIO 5
' (hU3UYECKOTO MAITHHKA.
2. I'pagyupoBanue TepMonapsl. 2
Hroro 3a 1 kypc:
2 Kypc¢
1 W3yuenue pacrpeesneHusi MarHUTHOTO T10JIsl COJIEHOM 1A U 5
OIpeJieIeHne ero MHAYKTUBHOCTH.
2. W3ydeHue nosisipusalviy CBETa. 2
HToro 3a 2 kypc: 4
Hroro 3a kypc: 8
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Ne HanmenoBanue Lenb paGoTbl @OpMBI TEKYILETO KOHTPOJISA
1a00paTOPHOI pabOTHI
1 kypc. 2 cemecTp.
N3yunTh 3aK0HBI KOJI€0aTETHHOTO
Ornpeenenue yCKOpeHUs .
TBUKEHUS (PU3NICCKOTO Otuyet no 1abopaTopHOU
cBOOOTHOTO TIa/IEHUSI TEJ C
1. MasiTHUKA; CPAaBHUTH pe3yabTaThl | paboTe, BOIPOCHI K 3alUTe
MTOMOIIBI0 (PU3HUECKOTO . .
U3MEPEHHI C TEOPETUUECKUMU mabopaToOpHON pabOTHI.
MasiTHHKA.
pacueramu.
OmnpeneneHrne MOMEHTOB Hayuutbcst onpenenste MOMEHTHI .
. Otuer no 1abopatopHoOit
WHEPIUHU TBEPBIX TEJ 10 UHEPIUH TN Pa3InIHON (POpMBI €
2. paboTe, BOMPOCHI K 3aIIUTE
MepUO/Iy KPYTHIIBHBIX TIOMOIIIBIO0 KPYTHIIBHBIX -
. 9 nabopaTopHON pabOTHI.
KoJIeOaHUH. Kos1e0aHui.
O3HaKOMHUTBHCSI C OCHOBHBIMU
3aKOHAMU JIBM)KEHUS BSI3KOM
Omnpenenenue .
YKUJIKOCTH U SKCIIEPUMEHTAIIEHO Otuet no 1abopaTopHO
ko3 durmenTa BI3KOCTH
3. omnpenenuTs KodhuireHT paboTe, BOMPOCHI K 3aIHUTE
KHUJIKOCTH TI0 METOY ) o
Croxca BHYTPEHHETO TPEHUS KUJIKOCTH; | J1a0OpaTOpHOI pabOTHI.
' CPaBHUTH Pe3yIbTAaThl N3MEPEHUH
C TEOPETUYECKUMH PaCUETaAMH.
Haiitn BennunHy OTHOIIEHUS .
Otuer no nabopatopHoOit
Ompenenenne otHomenust | Cp/Cy uist BO3ayxa; CpaBHUTH
4, o o paboTe, BOMPOCHI K 3aIHUTE
TETTOEMKOCTEH Ta3a. pe3yAbTATHI U3MEPEHHH C o
nabopaToOpHON PabOTHI.
TEOPETUYECKUMU pacyeTaMu.
HccaenoBaTs 3aBUCHMOCTH
Hccnenosanue none3sHoun IIOJIHOU U MOJIE3HOI MOIITHOCTEH Otuet no 1abopaTopHO
5. | momuoctu u KIT/] u KIIJI ncrounuka Toka ot paboTe, BOMPOCHI K 3aIHUTE
HCTOYHUKA. BEJIMYMHBI CONIPOTUBIICHUS nabopaTopHOit pabOTHI.
Harpy3Ku
O3HaKOMUTBCS C
TEPMODJIEKTPUUECKUMU
SBJICHUSIMU U pabOTOM OtueT no 1abopaTopHO
6. | I'pagyupoBka TepMonapsl. | TepMOIaphl U ONPEACTUTH paboTe, BOIIPOCHI K 3allIUTe
MOCTOSIHHYIO T€PMOTIaphl; nabopaTopHOit pabOTHI.
CPaBHHUTb PE3yJbTaThl U3MEPEHUN
C TEOPETHUYECKUMHU PACYETAMH. .
2 Kypc. 3 ceMecTp.
W3yuuts pacnpeneneHue
N3yuenue pacnpeneneHus ya Pactpex .
MarHUTHOTO TOJISl COJICHOUAA U Otuer no nabopatopHO
MarHuTHOTO OIS
1. OTIPEJIENIUTh €r0 MHIYKTUBHOCTD; | paboTe, BOMPOCHI K 3aIUTE
COJICHOMJIA U OTIpeICIICHHE . o
CPaBHHUTbH PE3yNbTaThl U3MEPEHUI | 1a00paTOPHOI pabOTHI.
€ro UHAYKTUBHOCTH.
C TEOPETUYECKUMH pacueTaMHu.
Omnpenenenue otHomeHuss | OnpenenuTts OTHOLIEHUE 3apsizia .
Otuert no s1abopaTopHOH
3apsijia IEKTPOHaA K €ro JIEKTPOHA K €r0 Macce; CPaBHUTh
2. o paboTe, BOMIPOCHI K 3allIUTe
Macce MeTOJIOM pe3ynbTaThl U3MEPEHUil ¢ o
nabopaTopHOil paboTBHI.
MarHeTpoHa. TEOPETUYECKMMHU pPacyeTaMH.
Hab6monenue nudpakiuu cera
N3yuenue sBIIeHU, Ha TU(PaKIMOHHOMN peleTke, Otuert no 1abopaTopHOU
3. | 00yCIIOBIEHHBIX oTpe/ieieHre JUTMHBI BOJIHBI CBETa | paboTe, BOIPOCH K 3aIUTE
mdpaxirei. U eproja JUppakuOHHOM nabopaTopHOil pabOTHI.
pEIIeTKH.
4. | M3yyeHue noyisipu3alyu HccnenoBanue noJisipuzaluu OTuert no 1abopaTopHOH




CBETA. CBETa MPH OTPAKEHUU OT paboTe, BOIIPOCHI K 3aIIUTE
JMRJIEKTPUKA, OTIPEETICHHUE yriaa | Ja0opaTopHOM pabOTHI.
MOJIHOM MOJISIPU3ALINH.
HccenenoBanue npoxoxaeHus
CBETa Yepe3 MOJISIPOHIBL.
CHsATHE BONBT-aMIIEPHON
HccnenoBanue XapaKTepUCTHKH (POTOIIEMEHTA, .
N Otuer no 1abopaTtopHoOit
XapaKTePUCTHUK OTIpe/ieNIeHne KPacHON TPaHHULIBI
paboTe, BOMPOCHI K 3aIIUTE
BaKyyMHOTO dororddekra, paboThl BBIX01a .
. nabopaTopHON pabOTHI.
¢doTosnemMeHnTa. AJIEKTPOHA M TTOCTOSTHHOM

ITnaunka.

Omnpenenenre Macchbl
AJIEKTPOHA U pajauyca
nepBoit bopoBCcKoit OpOUTHI
aToMa BOAOpoOJa.

Onpenenutb Maccy 3J1€KTpPOHA U
panuyc nepoit bopoBckoit
OpOUTHI aTOMa BOJIOPOAA;

CPaBHUTH PE3YJIbTATHl U3MEPEHUM

C TCOPCTUUCCKUMHU paCHCTaAMMU.

Otuer no nabopatopHoOit
paboTe, BOMPOCHI K 3aIUTE
nmabopaTopHON pabOTHI.
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2) Metoanyeckue yKa3aHHs K BbIINIOJIHEHHIO J1a00paTOPHBIX padoT

1) I'marok, B.C., fposa, O.1O. (mox pea. DokTopa TeXH. HayK, mpodeccopa Mopososa H.H.).
JIaGopaTOpHBI MPAaKTUKYM II0 MEXaHWKE W MOJEKYISIpHOW (usmke [DIEKTPOHHBINA pecypc]:
ANIEKTPOHHOE YyueOHoe mocobue mo aucuuiumHe «Pu3uKay UIs CTYIEHTOB - OakalaBpoB
TEXHUUYECKUX HalpaBJIeHUH U crienuanbHocTel. — Mypmanck: M3a-so MI'TY, 2013. - 191 c.

2) I'marok B.C., Mypamosa 3.®., (mox pen. JOKTOpa TeXH. HayK, mpodeccopa Mopososa
H.H.). JIaGopaTopHBIii TPaKTHKyM MO 3JIEKTPHUYECTBY M MarHeTH3My. [DJIEKTPOHHBIA pecypc]:
AIIEKTPOHHOE YydeOHoe mocobue mo mucuuiuimHe «®dus3uka» Uil CTyIEeHTOB-OaKalaBpOB
TEXHUYECKUX HAINpaBIeHUN U cnenuanbHocTel. — Mypmanck: M3a-so MI'TY, 2014. — 200 c.

3) BnacoB A.b., Mopo3zoB H.H. Meroa. pexomeHaanuu Mo BBIMOJHEHUIO J1A0OpaTOPHBIX
paboT no Kypcy obmei pusuku. — Mypmanck, MBUMY.

3) Bomnpocsl k 3amuTe J1a60paTOpHBIX padoT
1 kypc. 2 cemecTp.

JlabopaTropnasi padora Nel
«OmnpenesieHue yCKOpPeHHs CBOOOHOT0 MaleHUsl TeJl ¢ TOMOIIbI0 PU3HYECKOT0 MASITHHKA»

1. Konebanue: ammmtyna koJsiebaHuM, Tepwoj] KoJieOaHWM, dYacToTa KoJiebaHuWM; daza
KoJIeOaHui.

2. I'apmonmndeckne kojaedanus, CBOOOHBIC, 3aTyXalOIINe, BRIHYKICHHBIC KOJICOaHUs.

3. Marematnueckuii MasTHUK: OIpenaeieHue, BbIBOA AuddepeHnaTIbHOTO ypaBHEHHS

KoJIeOaHWH MaTeMaTU4YeCKOTO MasTHHKA, BBIBOJA IEpHOAa KOJeOaHWH MaTeMaTHYeCKOTO
MasiTHHKA.
4, dusndecKkuit MasTHHUK: OTIpeieJIeHUE, BEIBOA AU PEPEHITNATHHOTO YPaBHEHHS KOJICOaHMI
(GU3NYEeCKOTO MasTHHKA, BBIBOJ TEpUOJA KOJICOAHWH (PHU3MUECKOTO MAasTHHUKA, MPHBEICHHAS
JUTAHA.
5. Teopema IlITeitHepa.
6. BriBeuTe pacueTHyro GopMyITy U ONIpeeTICHUs YCKOPEHUsT CBOOOTHOTO TIa/ICHHSL.
JlabopaTropnasi padora Ne2
«OmnpenesieHne MOMEHTOB HHEPIHH TBEPbIX TeJ MO MePHOAY KPYTHIBHBIX KOJIe0aHUii»

1. BeiBon  muddepeHIHaTbHOr0  ypaBHEHUS  TapMOHHMYECKUX — KojeOanui. [lepuon
KOJIEOaHUIA.
2. JlnHaMuKa BpaIlaTeIbHOTO JBMXKEHUS a0COIOTHO TBEPJOTO TeJla: MOMEHT CHIIbI, MOMEHT

WHEpIUU (MaTepHATIbHONH TOYKH, CUCTEMbI MAaTEPHUAIBHBIX TOYEK, CILIOIIHOTO Teja), TeopeMa
[IITerinepa, BLIBOJ MOMEHTA MHEPLINU JUCKA.

3. OcHOBHOE ypaBHEHHE TMHAMUKU BpaIIaTeIbHOTO ABMKEHHS a0COIIOTHO TBEPAOrO Tea.
4, Hedopmanusi: ompeneneHue, Buabl aedopmaruu, aOCOMIOTHAS H  OTHOCHUTEIIbHAS
nedopmannu, 3akoH ['yka mpu pa3inyHbIX BUAAX IePOpMAIIHH.

5. BreiBog muddepeHnnansHOro ypaBHEHUS KPYTHIBHBIX KojeOaHUi aOCOJIOTHO TBEPIOrO
Tena.

6. BriBoj eproa KpyTHIIBHBIX KOJeOaHUH aOCOIIOTHO TBEPOTO Tea.

7. BriBoj pacueTHO# popMyIIBI A1 KCKOMOTO MOMEHTA WHEPIIUU Tea.

JlaGopaTopuas padora Ne3
«Omnpenenenne k03¢GpPuuHEHTa BA3KOCTH KUAKOCTH 10 MeToay CTokca»

1. OcCHOBHBIE TIOJI0KEHUS MOJIEKYJIIpHO-KMHEeTHYecKoi Teopun BerectB (MKT).

2. Kakue mponeccsl HazbBaroT “saBieHUs nepeHoca’? Hazoeure m3BecTHble Bam sBieHus
nepeHoca. Kakas ¢usnueckast BeTuurHa MEPEHOCUTCS B KQXKJIOM U3 3TUX SIBICHUI?

3. OObsicHUTE MEXaHHU3M IePeHOCca UMITYJIbca B razax ¢ ToukH 3peHust MKT.

4. 3anumure (BbiBenuTe) (hopmyny 3akoHa Hbl0TOHA JUIs1 BA3KOTO TPEHUSI.
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o. JluHamuveckasi BA3KOCTh (KOA(Q(HUIHUEHT BSA3KOTO TPEHUS) ra30B M KHUIKOCTEH, CTUHHIIBI
U3MEpEHUs, 3aBUCUMOCTb OT TEMIIEPATYpPHI.
6. BreiBemute pacdetHyro (opmyny ans onpeaencHus Kod(h(dUIMEHTa BSI3KOTO TPEHUS
XKUJIKOCTU TIo MeTory CToKca.
1. 3aBUCUT M BeJIWYMHA KOIP(PUIHUEHTA BSI3KOTO TPEHUS JKUAKOCTEH OT BEJIMYUHBI
YCKOpPEHUsI CBOOOJIHOTO MajeHus?
Jlaboparopnasi padora Ned
«OmnpenesieHne OTHOLIEHHS TeIJIOEMKOCTel ra3a»

1. WneanbHblil Ta3: WACATBHBIA ra3 KaK MOJEIb Ta30B, YCJIOBUS NMPUMEHMMOCTH JIAHHOM
MO/IEJIH, TEPMOAMHAMHYECKUE TTapaMETPhl, YPaBHEHUE COCTOSIHUS UACATIBHOTO ra3a;

2. Nzomnporieccel, rpaduk U30MPOIECCOB.

3. TennoeMKkocTh, yAeIbHas TETIOEMKOCTh, MOJISIPHAS TETUIOEMKOCTD Ta3a.

4, [TepBoe Hauano TepmoarHaMuKU. [IoHITHE KOTWYECTBA TEIUIOTHI, BHYTPEHHEN YHEPTUU U
paboTsl Taza. [Ipumenenue nepBoro Havajga TEPMOJMHAMUKHN K U30TPOIECCaM.

5. BriBom TemmoeMKOCTH Ta3a TpH TIOCTOSHHOM JaBieHUHM U oObeme. CBs3b MEXITY
TEIUIOEMKOCTSAMH NP MOCTOSIHHOM JIaBJICHUH U 00beMe.

6. Koadpdumument Ilyaccona. BreiBog ypaBHenusi Ilyaccona. BreiBemute dopmyny mis

koa¢¢unmenta Ilyaccona cmecu razoB. B kakux mpenenax MOXKeT M3MEHATHCS KOAPOUIUEHT
[lyaccona ans pa3nnyHbIX Ta30B?
JlabopaTropnasi padora Ne5
«HUccaenoBanue nosesnoil MomnHocTy U KII/{ ucroununka

1. Cuia TOKa, IIJIOTHOCTHh TOKA. E}II/IHI/IHBI X U3MEPCHUs, 1aTh ONMPEACIICHUC.
2. VYcnoBrue BO3HUKHOBEHUS U CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. McTouHMK TOKa.
3. Croponnue cwibl, ux npupoaa. C 1 BHyTpeHHEE COMPOTUBICHUE UCTOYHUKA TOKA, UX

n3Mepenre. OU3NYECKU CMBICT BJEKTPOJBWXKYILIEH CHIIbI, JACUCTBYIOLIEH B IEMH, PA3HOCTH
noTeHianoB. [louemy HanpspkeHue sIBIsIeTCs: 0000IIEHHBIM MTOHATHEM PA3HOCTH TIOTCHITHAIOB?

4. 3akon Oma A HEOJHOPOJHOIO ydacTKa LIEMH, JUIsl OJHOPOJHOTO y4yacTKa LeMu, JUis
3aMkHyTOUM menu, B auddepenumnansaort dopme (3akoH Oma B muddepeHnmanbHol dopme
BBIBECTH).

5. 3akon Jhxoyns—Jlenna B quddepeHmanbHolt hopMe (BBIBECTH).

6. Momnocts u KIIJI ucrounnka Toka, mojie3Has MOIIHOCTb, MOIIHOCTh MOTEPb, MOIHAS
MOIIIHOCTh MX 3aBUCUMOCTb OT COITPOTUBJICHHSI U TOKA 1IeTIH (BBIBECTH).

7. BriBectu dhopmyny 3aBucumoctu KII/ nicrounnka oT CHIIbl TOKa M COTPOTUBIICHHUS LIETIH.
8. [Ipy kakoM BHEHNIHEM M BHYTPEHHEM CONPOTHBICHUM IIOJIE3HAs MOIIHOCTh OyAeT
MaKkcuMaibHa?

JlabopaTropnasi padora Ne6

«I'pagynpoBka TepMonapb»
KoHTakTHbIE SBIECHUS.
PaGota BbIXOa 2EKTPOHOB M3 METAJUIOB U MOJIYITPOBOTHUKOB.
KonrakTHas pa3HOCTh HOTeHIMANOB. [ [pUunHbI €€ BOSHUKHOBEHHSL.
3akoHbl Bosbra.
Onuiure npupoay BOSHUKHOBEHUs TepMo-DJ]C 1 MeTO1 ee onpeaeneHus.
BriBon popmynel 1uis onpeaenenus tepmo-2/1C.
VY nenbHas Tepmo-2/1C u ee pusnueckuii cMbIci.
Tepmomnapbl 1 UX IpUMEHEHHUE.
Tepmoanekrpuueckue spneHust (3eedeka, IlembThe, ToMcoHa) M HMX MaremMaTHyeckKas
3aIUCh.

CoNoOr~wNE



2 Kypc. 3 ceMmecTp.

JlaGopaTopnast padora Nel
«HM3y4eHue pacnpeneaeHuss MATHUTHOIO IOJISI COJIEHON/AA U ONpe/eieHHe ero

HHIYKTHBHOCTH
1. Pamka ¢ TOkOM (Kak BBIOMpaeTCsl TOJOKHUTENbHAS HOPMalb K MOBEPXHOCTH PaMKH C
TOKOM, BpallaroIliiii MOMEHT CUJI, BEKTOP MarHUTHOI'O MOMEHTA PAMKHU C TOKOM).
2. MarautHoe 1oJie M €ro XapakTepUCTUKU. JIMHMM MarHuTHOM MHAYKUMU (TPaBUIIO
IpaBoro BUHTa). Hanps»eHHOCTh MarHUTHOTO MOJIS.
3. [IpuHIMN cynepno3suuuym MarHUTHBIX MOJIEH.
4. MaruuTtHas IpOHULIAEMOCTDb CPEJIBL.
o. 3axoH buo-Casapa-Jlannaca (BbIBOA HANPSHKEHHOCTH MarHUTHOTO TOJISI MPSMOJIMHEHHOTO
MIPOBOJIHUKA, KPYTOBOT'O TOKA).
6. Hupkynsuuss BeKTOpa WHAYKLIMHW MarHUTHOTO TOJIA IO 3aJaHHOMY KOHTYpYy. 3aKOH
MOJIHOTO TOKA.
1. [loTok BekTOpa MHIYKIMM MarHUTHOTO I0Ji1 (MarHUTHBIA TOTOK) (B cCiydasx
OJIHOPOJHOTO ¥ HEOJHOPOHOTO MarHUTHBIX IOJIEH ).
8. Conenoup. BeiBecTn popmynbl sl pacyeTa MarHUTHOM MHIYKIIMHM BHYTPU M CHapyXu

OECKOHEYHO JUIMHHOTO cojieHouAa. BeiBectn (opmynbl ns pacuera MarHUTHOW WHAYKIUU
BHYTPH M CHapY>XH COJICHOMJA KOHEYHOM! JUIMHBI.

9. MarauTtHas WHIYKIUS ¥ WHIYKTUBHOCTH COJICHOWJA W Topouna (BbiBOA). Du3mdecKuit
CMBICJT HHIYKTUBHOCTH.

10. Nunykumonnsid Tok. [IpaBumo Jlenna. 3akoH snaeKTpoMarHUTHOM uHAyKOuu. IJ(C
CaMOUWH/TYKIIHH.

JlabopaTopnasi padora Ne2
«OmnpenesieHue OTHOLIEHNS 3apsi/ia 3JIEKTPOHA K €ero Macce MeTOA0M MarHeTPOHa»
MarauTtHoe 1noJjie U €ro XapakTepUCTUKH.
JIMHUY MarHUTHOW MHAYKIUU (TIPAaBUJIO TPABOTO BUHTA).
3akoH buo-Casapa-Jlannaca. MarHutHoe noje JBUKYIIErocs 3apsijaa.
[Touemy sneKTpUUECKUN 3aps]] IO CBOUM MAarHUTHBIM CBOMCTBAM SKBUBAJIEHTEH 3JIEMEHTY
toka? Cuina Amriepa, HanpaBJIeHUE CUIIbI AMIiepa.

el N =

5. Cuna Jlopenua, HampabieHue cuibl JlopeHna. YBenuyuBaeTcsl M SHEPTUs YacTHIIB,
romnajaromiei B MaruutHoe nojie? Yemy paBHa padota crutbl JIopeHma?
6. 3aBUCHUMOCTh TPACKTOPHUH JBHKEHUS 3apsHKEHHBIX YACTHI[ B MarHUTHOM IOJIE OT yrja

HaKJIOHa BEKTOpa CKOPOCTH YaCTHIBI K BEKTOPY MarHMUTHOW WHAYKIHMH. BwiBOom dopmyn mis
BBIYHCIICHUS TApaMETPOB TpaeKTOpuu (paauyc, Iepruo, 4acToTa, ar BAHTOBOM JTMHUH).
7. BroiBectu dopmyny ans omnpeneneHUss OTHOILIEGHHUS 3apsa dIIEKTpPOHA K €ro macce
"MEeTO0M MarLerpoHa'.
JlabopaTropnasi padora Ne3
«H3y4yeHnne siBJICHUI, 00yCJI0BJIECHHBIX IH(PaKIHeH»

1. BonHoBas onTuka, pamku ee npumeHeHus. Judpakuus cBera. YcioBue, Ipu KOTOPOM
Habmronaercs nudpakuus. [Ipunnun Iolirenca-Openerns.
2. Meton 3o ®penens (moapoOHO, BKIOYas IUOmaaAb M-l 30HBI DpeHens, paauyc

BHEIIHEH TIpaHUIbl M- 30HBI DpeHens M aMIUIUTYAy pe3yIbTUPYIOLIEro KosebaHus B
MIPOU3BOJIBHON TOUKE).

3. Hudpakus Dpenens (audpaxkiuss B CXOAALIUXCS Jydax) - AUdpakius Ha Kpyrjiom
oTBepcTuH, audpakius Ha aucke. YUem ompenensercs, Oyner au uuciao 30H PpeHens,
OTKPBIBAEMBIX OTBEPCTHEM YETHBIM WJIM HEUETHBIM.

4. Hudpakmuss  Dpaynrodepa (audpakiuss B HapalIeNbHBIX — JIydax).  YCIOBHS
TU(PaKIMOHHBIX MAaKCUMyMOB W MHHMMYMOB. Jludpakuus Ha audpakimMOHHON pelieTke.
VYcnoBust aUQpaKIUOHHBIX MAKCUMYMOB UM MHUHMMYMOB JUIS JU(PAKIMOHHOW PELIETKH IpU
HOPMAaJIbHOM U HAaKJIOHHOM Ta/ICHUH CBETA.
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CrioHTaHHOE U BBIHYXJECHHOE U3Iy4CHHUE.

[TpuHIIT paboThl U YCTPOKCTBO Jlazepa.

1. CBolicTBa 1a3€pHOr0 U3Iy4eHUs. TUIIBI U UCIIOIb30BAHUE JIA3E€POB.
JlaGopaTopnasi paGora Ned

«M3yyeHne noasipu3auyu cBeTa

o o

1. [Tonspuzanusa ceera. EcTecTBeHHBINM U MOJSIPU30BaHHBIN cBeT. [ITOCKOCTE noJspu3anuu.
Crenenp momsipu3an. MoOTyT 1M TpPOJOJIbHBIE BOJHBI OBITH IUIOCKOIIOJISIPU30BAHHBIMU?
[Tepeunciure cnocoObl MOJTy4YSHUS TOJIIPU30BAHHOTO CBETa?

2. 3akon Mastoca (BbIBO).

3. [lonsipuzanus npu OTpaK€HUU U MPEJIOMIICHUM Ha I'PAHULIE JIBYX JUAIEKTPUKOB. 3aKOH
bprocrepa.

4. JlBoitHOe  syuempenomiieHHE.  AHM30TPONMS  BELIECTB. OOBIKHOBEHHBI U
HEOObIKHOBEHHBIN JTyun. OnTHYecKas 0Ch KpUCTaJIa.

o. [Nonsipuzannonnsie npu3Msl (mpuzMa Hukoust) u noaspouas! (IMXpousm).

6. Bpamenue miockoctu nonspuzanuu. OnNTHYecKd akTUBHbIE BellecTBa. OT Yero 3aBHCUT

yroJ MOBOPOTA IUIOCKOCTU MOJISIPU3ALMKM IIPU MPOXOXKJACHUU CBETAa Yepe3 ONTUYECKH aKTHBHOE
BEILECTBO?
JlabopaTropnasi padora Ne5
«HMccenoBanne XapaKTepUCTHK BAKYYMHOI'0 (DOTO3JIEMEHTAa»

1. Yto Takoe cBeTOBOM MOTOK? CBsI3b MEXIY JJIMHOW BOJIHBI, YACTOTOW M CKOPOCTHIO CBETA.
2. ®otorpdext. OOBbsACHUTH, MoueMy (POTOdPPEKT yKa3blBa€T Ha KBAHTOBYIO MPHUPOIY
CBeTa.

3. Bonbramnepnas xapaktepuctrka (orodddexra, TOK HACHIIEHHS W 3aJeP>KUBAIOIICE
HampsHKeHUe.

4, 3akonbl PoTorddexTa U X MPOTHBOPEUHE C BOJTHOBOW MPUPOJION CBETA.

5. VYpaBuenue OiiHmTeiiHa. OOBSICHUTH, NMPUMEHSSI ypaBHEHHE OWHIITEHHA, BTOPOW U
TpeTuit 3aKoHbI poTodPdekTa.

6. ®dotonbl. Macca, sHepruss u uMmmnyiabc ¢ortona. Kakue xapaktepuctukd ¢GoTOHA
OTIPEIEIISAIOT €r0 BOJIHOBBIE U KOPIYCKYJIsipHbIEe CBOMCTBA. CKOPOCTh ABMKEHHUS (POTOHA B pa3HBIX
cpenax.

7. Kak yctpoen BakyymHBI#N (HOTO3IEMEHT?

JlabopaTopnasi padora Ne6
«Onpenesienne Macchbl 3JIEKTPOHA U paauyca nepoii bopoBckoii opoUTHI aTOMa BOAOPOAA»

1. Jucriepcusi moKaszaressl TMpEIOMIICHHsI BemiecTBa. lIpenomiieHue cBeta B TpU3ME.
HopmaibHast 1 aHOMasbHasI AUCTIEPCHSL.

2. CHeKTpbl HCITYCKaHUS ¥ UX TUIIBI.

3. OmnsiTel Pesepdopna no paccesnuto o-dactul. Moaens aroma Pesepdopna (mnanerapras
MOJIENb ), €€ TIPOOIIEMBI.

4. CriekTpsl M3JIyuyeHUs aTOMOB. DMITUPHUYECKUE CepUaabHble (DOPMYIBI CIIEKTPa BOAOPOIA:

Jlaitmana, banbmepa, Ilamena u np., 060o6menHas ¢opmyna banbmepa. KakoB dusnyeckuit
CMBICJI YKcen M u N B 06001eHHoi popmyne banbmepa.

S. IToctynatst bopa. Monens aroma Peszepdopra-bopa: paanyc 60poBckoit OpOUTHI, FJHEPTUs
3JIEKTPOHA B BOJOPONOJ00HOM cucteme (BbiBoA). [IpoTHBOpeuns u HepoctaTku Teopuu bopa.

TpeGoBanus K pe3yJbTaTamM padoThbl, CTPYKTYpe U COAePKAHHUIO 0TYeTa

JIaGopatopHasi paboTa — HEOOIBLIONW HAay4YHbII OTYET, 0000LIAOIIUN TPOBEAECHHYIO CTYJICHTOM
paboTy, KOTOPYIO MPEACTABIISIIOT JUIs 3alUThI JUI 3allIUTHI IPETIOIaBaTEeIo.

B oTuer mo nmabopaTtopHoii paboTe JOKHBI OBITH BKIIOYEHBI CIETYIONINE MYHKTHI:

1) TUTYJIbHBIN JIHCT;
2) 11eTb paboTHI;
3) KpaTKHe TEOPETHUECKHE CBEIACHUS;



4) OTIHMCaHHUE HKCTIEPUMEHTAIBHOM YCTAHOBKH U METOJIMKHU IKCIIEPHUMEHTA;

5) HKCTIIEPUMEHTAIbHbIE PE3YIbTATHI;

6) aHaJIN3 Pe3yJbTaTOB PaOOTHI;

7) BBIBOJIBI.

TpeboBanwus K coiep>KaHUIO OTIEIBHBIX YacTel 0TYeTa 1o J1abopaTopHOii padore:

1) HazBanue maGopartopHoid paOOThI NPHUBOAUTCA 0O€3 ClIoOBa TeMa W B KAaBBIUKH HE
3aKIII04aeTCsl.

2) Lenp paboThl AODKHA OTpaXaTh TEMY JIA0OPATOPHOW pabOTHI, a TaKKe KOHKPETHBIE
3aJauu, MOCTABJICHHBIE CTYACHTY Ha IMIEPHO/] BHITIOTHEHUS PAOOTHI.

3) Kpatkue Teopernueckue cBeneHus. B atom pasnene usnaraercs KpaTkoe TEOPETHUECKOe

OTIMICAaHWE W3y4aeMoro B paboTe SBJICHHS WM IpOIecca, MPHUBOJATCS TaKKe HEOOXOIUMBIC
pacueTHble GopMynbl. MaTepuan pas3ziena He JOJDKEH KOMHMPOBATH COMEPKAHUE METOAMYECKOTO
MOCOOUs WM y4eOHUKA IO JTAHHOW TeMe, a OTPAaHNYUBACTCS W3JI0KEHUEM OCHOBHBIX TOHITHHA U
3aKOHOB, PACYETHBIX (POPMYJI, TAOIUII, TPEOYIOMINXCS I JaTbHEHIIeH 00paboTKH MOJyYeHHBIX
AKCMEPUMEHTAIBHBIX PE3YJIbTATOB.

4) Onucanue SKCIEPUMEHTATLHON YCTAaHOBKM M METOJHMKH O3KCIIEpUMEHTa. B JaHHOM
pasnerie MPUBOJUTCSA CXeMa SKCIICPUMEHTAILHOW YCTAHOBKH C OIMCAaHUEM e¢ pPadoThl U
MOAPOOHO M3JIaraeTcss METOJIUKA IMPOBEJCHUS 3KCIIEPUMEHTA, MPOIECC TOJMYICHHS JAHHBIX H
croco6 ux o6paboTKH.

5) DKCIIepUMEHTAIBHBIE pe3yabTaThl. B 3TOM pasjene NPUBOAATCS HEMOCPEICTBEHHO
pe3ynbTaThl, OJTYYCHHBIE B X0JI€ MTPOBEACHUS JIAOOPAaTOPHBIX paboT. O0sM3aTeIbHO HEOOXO0MMO
OIICHUTH TIOTPEITHOCTH U3MEPEHUM.

6) AHanu3 pesynbTaToB paboThl. Pa3gen oTdera moimKeH conep)kaTh MOAPOOHBIN aHAIW3
MOJIyYE€HHBIX PE3ylIbTaTOB, HHTEPIPETAIMIO 3TUX PE3YIbTATOB Ha OCHOBE (PU3UYECKUX 3aKOHOB.
Crnenyet cpaBHUTH NOJyYEHHBIE PE3YIbTAThl C U3BECTHBIMU JIUTEPATYPHBIMU JaHHBIMHU.

7) BoiBogpl. B BbIBOJax KpaTKO H3JIaraloTcsl  pe3ynbTarhl  pabOThI:  MOJYYEHHBIE
AKCIEPUMEHTAJIbHO WM TEOPETHUYECKU 3HAa4YCHHs] (PU3NYECKHX BEJIMYMH, WX 3aBUCUMOCTU OT
YCIIOBUM DKCIEPUMEHTA, YKa3bIBAa€TCS WX COOTBETCTBUE WM HECOOTBETCTBUE (U3UUYECKUM
3aKOHaM, BO3MOKHBIE IPUYMHBI HECOOTBETCTBHUSL.

Homyckaetcst odopmiieHne oTdyera Ho JabopaTopHOl paboTe TONBKO B AIEKTPOHHOM BHUJIE
cpeacteamu Microsoft Office.

4) Kpurtepuu u mkaJia oueHuBaHus

Ouenka Kpurepun ouenku

Ot1inyHo [IpaBunbHOCTD BBINOJIHEHUS 3aaHus Ha
1a00paTOPHYIO/TIPAKTUYECKYI0O PabOTy B  COOTBETCTBHUH C
BAapUAHTOM; BBICOKasi CTENEHb YCBOGHHUS TEOPETHUECKOTO
Marepuasia 1o TeMe JIabopaTOPHOW/MPAaKTHUECKON pabOTHI.
CriocoOGHOCTh NPOJEMOHCTPUPOBATh IPEMOAABATENI0 HABBIKU
paboThl B MHCTPYMEHTAJIILHOW IMPOTPaMMHOM Cpene, a Takke
OPUMEHUTh UX K pEIIEHUI0 THUIOBBIX 33734, OTJIUYHBIX OT
BapuaHTa 3aJaHus. BplcOKkoe KayecTBO MOJTrOTOBKU OTYETa IO
nabopaTopHOil/mpakTHUecKoil padore.

[IpaBUIBHOCTH M MOJHOTA OTBETOB Ha BOIPOCHI MPEIOAaBaTels
IpH 3aIuTe paboThl.

Xopomo JleMOHCTpHpYEeT AOCTATOYHO BBICOKMI/BBIIIE CPEHEr0 YPOBEHb
BBITOJIHEHHS 33/1aHUS Ha JaO0paTOPHYIO/MPAKTUUYECKYIO0 padoTy
B COOTBETCTBMM C BapMaHTOM M XOPOIIYIO CTENEHb YCBOEHUS
TEOPETUYECKOTO MaTepuaa o TeMe
nabopaTopHoii/mpakTuueckoii  pabotel. Bce  TpeGoBanms,
npeabsBIsieMble K paboTe, BHIIOJHEHBI.
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Y 10BJIETBOPUTEIBHO

JleMOHCTpHUpYET CpeaHUld YPOBEHb BBINIOJHEHHS 3aJaHUS HA
1a00PaTOPHYIO/MIPAKTHYECKYI0 pabOTy B  COOTBETCTBHH C
BapUaHTOM. bBoJbIIMHCTBO TpeOoBaHMi, MNPEIBIBIIEMBIX K
3aJaHUI0, BBITIOJIHCHBI.

HeynoBiieTBOpuTEJIBHO

JleMOHCTpHUpYET HHU3KUI/HIDKE CpPEIHEro YpOBEHb 3HAHWA,
YMEHUH, HABBIKOB B COOTBETCTBHM C KPUTEPHUSIMH OLICHUBAHUS.
MHuorue TpeOoBaHus, IpeIbSABISEMbIE K 3aJlaHUIO, HE
BBIITOJIHEHBI.

5) 3aBucumocthb 0as10B B BPC yHuBepcurera 3a j1abopaTopHyio padoTy OT OLEHKH B

TPAAMUMOHHON IIKaJje

COTJIMIHO-XOPOUIO-YAOBJIETBOPUTEC/IILHO-HEYTOBJICTBOPUTEJILHO»

MOKHO IIPECACTABUTL B Taﬁ.nnue.

Onenka OTJIMYHO

X0po1o YAOBJIETBOPUTECJIIbHO | HCYIOBJCTBOPUTECILHO

Bamner B BPC 3

2 1 0
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