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Paboyas nporpaMma JUMCLUIIMHBI pa3paboTaHa B COOTBETCTBUM C CAMOCTOATEJIbBHO
ycTaHoBJeHHbIM MI'Y o6pasoBaresbHbIM cTaHfgapToM (OC MIY) pnsa peanusyeMmbix
OCHOBHbIX MpPodeCcCHOHaNbHBIX 00pa30BaTe/IbHbIX IPOrpaMM BbICLIETO 0OpPAa30BaHUSA
0 HampaBJieHUI0 noArotoBku / cnenuanbHocTu 04.05.01 «DyHpaMeHTa/bHasA U
NpUKJIaZHasA XUMHUA» (IporpaMMa clieljuajauTeTa), yTBepKAeHHoro npukazoMm MI'Y ot
22 nrona 2011 roga Ne 729 (B pefakuuu npukasoB MI'Y ot 22 Hoa6psa 2011 roga Ne
1066, ot 21 nekabps 2011 roga Ne 1228, ot 30 gekabpsa 2011 roga Ne 1289, ot 27 an-
pensi 2012 roga Ne 303, ot 30 gexkabps 2016 roga Ne 1671).

l'op (rozbl) nprueMa Ha 0OyYyeHUEe

2014/2015, 2015/2016, 2016/2017,2017/2018, 2018/2019




1. HauMeHOBaHUe AUCLUILINHEI (MOAyJ1s1) JTaGopaTOpHbIe paGoThI MO PpU3HKe

2. YpoBeHb BbICIIEr0 060pa30BaHUsA — ClIeMaJIUTeT.

3. HanpaBseHnue nogrotoBku: 04.05.01 ®yHaaMeHTaIbHas U NPUK/IAJHAsA XUMMUS.

4. MecTo aucuumnauHel (Moayas) B ctpyktype OOIl: BapuaTtruBHas yactb OOII, 610k I1/.

5. [lnaHupyeMble pe3yJibTaTbl 06y4YeHUs 0 JUCHUIIIMHE (MOAYJII0), COOTHECEHHbBIE C JIAHUPYEMBIMU pe3yJibTaTaMH OCBOEHUsI 06pa30oBaTeibHOM

nporpaMMbl (KOMIETEHIIMSIMU BbIIYCKHUKOB)

OIIK-3.C. Cnoco6HOCTb UCN0JIb30BATh METO/IbI pETUCTpPa-
LIMU U 00pabOTKH pe3yJIbTAaTOB 3KCIIEPUMEHTOB, B TOM
qucJie, I0Jly4YeHHbIX HA COBpeMEHHOM Hay4HOM 000pyA0-
BaHUHU

3HaTh: MeTO/1bl 00PabOTKU pe3yIbTaTOB GU3NUECKOTO IKCIIEPUMEHTA

YMeThb: NPOBOAUTD aHA/IU3 U alllIPOKCUMALUIO pe3y/IbTaTOB pU3NIECKUX ONBITOB
YMeThb: o1leHUBaTb BO3MOKHble HCTOYHUKHU OLIMOOK U KOPPEKTHOCTb MOJIy4YeHHbIX
JlaHHBIX

BiiageTh: HaBbIKaMU IPpaKTU4eCKOM paboThl ¢ U3NIECKUMHU NPUOOpaMu

6. 06'beM JUCIUIIMHBI (MOAYJIs1) COCTABJAET 6 3a4eTHBIX eMHUII, Bcero 216 4acoB, U3 KOTOPbIX 146 4acOB COCTaBJIsIET KOHTAKTHasi paboTa CTy-
JleHTa c npenojaBaTeseM (108 yaca 3aHATHUS ceMUHApPCKOro TUMNA, 34 Yyaca - UHAUBUAYaIbHbIe KOHCYJIbTAlMHY, 4 4aca — MPOMeXYTOUYHbIA KOH-
TPOJib ycrieBaeMocTH ), 70 4acoB COCTaBJISIET CAMOCTOsITE/IbHAsA paboTa CTyAeHTa.

7. BxogHble TpeboBaHUA [IJ11 OCBOEHUS JUCLUIIJIMHBI (MOAY/Is), Ipe/iBapUTebHbIE YCAOBUS.

O6yuatouics go/KeH

3HaTh: 6a30Bble 3aKOHbI U MOHATHUS Cl)I/IBI/IKI/I 1 00'beKTax HN3y4Y€HHA, UMETDb IIpeACTaBJIEHHEe O MEeTOAaX NCC/Ie0BAHKUA, COBPEMEHHDbIX KOHIECIIIHNAX,

AOCTHXEHHAX U OTPAHUYICHHAX (1)I/ISI/IKI/I

YMeTb: paboTaTh C NPOrpaMMaMU CTaTUCTUYECKON 06PabOTKU JaHHBIX
Bs1aaeTh 0CHOBaMU METO/,0JIOTMM HAyYHOT'0 MO3HAHHUS Pa3/IMUHbIX YPOBHEH OpraHM3anuyd MaTepuH, IPOCTPAHCTBA U BpEMEHU

8. CozieprkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMeHOBaHUE U KpaTKoe cojep- Bcero

B ToMm uucie

»KaHUe pa3jesioB U TeM AMCI M- (4acsi)

JIMHBI (MOAy.151), popMa npoMexy- KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAelCTBUU C mpeno- | CamocTosTe/IbHasA pa6o-
TOYHOM aTTeCcTal My 0 AUCLUI- AaBaTeJsieM), 4achbl Ta 00y4aUierocs, 4achl
JuHe (Moavw) U3 HUX Y3 HUX
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JlnHaMuKa 38 20 6 26 12
3aKOHbI COXpaHeHUs B MEXaHUKEe 12 6 2 8 4
JJIeKTpOCTaTHUKaA 10 4 2 6 4
JJIeKTpOAMHAMHUKA 46 24 8 32 14
CBoGOAHBbIE KOJIEOAHUS MeXxaHu4de- 12 6 2 8 4
CKHUX U 3JIEKTPOMarHUTHBIX OCIUJI-
JIITOPOB
BeIHy>X/1eHHbIe KoJie6aHUsd MeXaHU- | 28 14 4 18 10
YeCKUX Y 3JIEKTPOMarHMTHbBIX OC-
LUJIJISTOPOB
WuTepdepeHus cBeTa 16 8 2 10 6
Auddpakuus ceeta 18 10 2 12 6
[lonsipusanusa ceeta 32 16 6 22 10
[IpoMexyTo4yHada aTTectanua zayem | 4 4 4




UToro 216 108 34 4 146 70
Ne JIP HavMeHOBaHMe JIaGOpPaTOPHBIX padoT

31 Onpepenenve Ko3pdulieHTa BHYTPEHHET 0 TPEHUS XKUAKOCTU 1o MeToay CTokca

10a [IpoBepka 3aKOHOB BpalllaTeJbHOT0 JIBUXKEHUS TBEPAOTO TeJa IpU oMol MasiTHUKa O6epbeka
15 OnpepesieHMe MOMeHTa UHEPLMU MassTHUKA MakcBesia

11 OnpejesieHrMe MOMEHTAa UHEPLIMHU TeJl M poBepka TeopeMbl LlITeliHepa METOA0M KPYTUIbHBIX KOJIEOGAHUU
12 OnpepesieHMe MOMEHTA UHEPLUH KoJleca

13 OnpepesieHMe CKOPOCTH NYJIA IPU NOMOLY 6AIJIMCTUYECKOT0 MasgTHUKA

14a OnpejesieHre CKOPOCTH MYJIM C IOMOILbIO OAJIUCTUYECKOT0 KPYTUJIBHOTO MasiTHUKA

1 JJIeKTpHUYECKOe 1oJIe

2 [TocTOAHHBIN TOK

53 M3ydyeHHe MarHUTHOTO N0JI BUTKA C TOKOM

54 M3MepeHMe HaMarHMYeHHOCTH NOCTOSIHHOTO MarHUTa

63 JdJieKTpoMarHuTHas uHAyKuus. 3akoH Papajies. BuxpeBoe 3jieKTpUYeCKOe MoJie

90 3aBUCHMOCTb CONIPOTHUBJIEHUS OT TeMIIEPATYPhI

70 dddekT Xosia

Ne JIP HavMeHOBaHMe JIaGOpPaTOPHBIX padoT

19 M3y4yeHHe ynpyrux KojebaHUui

45 M3y4yeHre cBOOOHbBIX 3JIEKTPUYECKUX KoslebaHUH B nocienoBaTeibHOM RLC- KOHTYpe

20 M3y4yeHHre BbIHYK/AEHHbIX KOJIEOAHWU MEXaHUYeCKOTr0 OCLUJIJISITOpa

62H V3ydyeHHe BBIHYK/€HHbIX 3JIEKTPUYECKUX KOJIeOaHUH B IIOCJIeJ0BaTeJIbHOM Pe30HAaHCHOM KOHType
46 M3ydeHue pe3oHaHca B nocyegoBaTeibHOM RLC- KOHType

4 [lepeMeHHBIN TOK

55 U3ydenune 3akoHa OMa /14 Lienl¥ IepeMeHHOI0 TOKa

41 M3MepeHHUe CKOPOCTHU 3BYKA B BO3/yXe

64 M3y4yeHure paboThl ociuiorpada




76 OnpepesieHue AJIMHBI CBETOBOM BOJIHBI C TOMOILBIO OUJIMH3bI U OUIIPU3MBI

77 V3MepeHue JJIMHBI BOJIHBI IPONYCKaHUs CBETOPUIbTPA U ONlpe/ie/iIeHHe paJinyca KPUBU3HBI IMH3bI MeTOJ0M KoJiely HproToHa
78 M3yyeHue BJIMAHHUS HEMOHOXPOMAaTHUYHOCTH CBeTa HA UHTepPdEepPEHIIMOHHYIO KapTHUHY

100 OnpepesieHue AJIMHBI BOJIHBI CBETA U lUaMeTpa OTBEPCTUSA € NOMOLLbI0 30H PpeHesd

171 U3yvyenue nudpakuuu PpayHrodepa Ha Lieiv IpU NOMOIIM ra30BOTro Jla3epa

175 3ydeHue saBJeHUs AUPPAKL MU B NapaJljieJIbHBIX Jy4Yax U NPOCTeHUX JUPPAKIIMOHHBIX pelleTKax
79 N3y4yeHure AudppaKIMOHHON pelieTKH

85 M3ydyeHHe OCHOBHBIX SIBJIEHUU MOJISPU3ALUU CBETA

80 M3ydyeHHe clieKTpa aTOMAapHOT0 BOJOPO/A U Ka4eCTBEHHbIN ClIeKTPAJIbHbIN aHA/IU3

132 M3y4yeHue BHelHero ¢potoaddexTa

133 M3y4yeHue BHyTpeHHero ¢oToaddekTa

165 V3MepeHHe BBICOKUX TeMIIepaTyp PH MOMOLIM ONTUYECKOr0 MIMPOMeTpa C UcYe3arlel HUTbIO

9. O6pa3oBaTe/ibHbIE TEXHOJIOTHUU:

JlabopaTopHble paboThl NPOBOASATCA Ha 6a3e 0611ero GU3NYeCKOro NpakKTUKyMa /il eCTeCTBEHHbIX GaKyAbTeTOB GU3NUECKOT0 PpaKyIbTe-

Ta MI'Y, B psifie 3a/ja4 MCII0JIb3YeTCS COBpeMeHHasi 3JIeKTPOHHAs U KOMIIbIOTepHAasl TEXHUKA NPOBeJeHHUsI U 06pabOTKU pe3ybTaTOB JKCIIe-
pUMeHTA.

10. Yye6HO-MeTOAUYECKHE MaTepHaJIbI AJIS CAMOCTOATEIbHOM Pa6oThl N0 AUCHUIIIMHE (MOLYJII0):
[lepes BbIO/IHEHMEM 3a/jay IPAKTUKyMa CTYJE€HThI CJAI0T TeOPeTUYECKYI0 YaCTh T NOJIYYaloT JOMYCK K BBIIIOJTHEHUIO 33/la4U

11. PecypcHoe obecneyeHue:
e [lepeueHb OCHOBHOM 1 BCLIOMOTraTeJbHOW yUeOHOU JIUTEPATYPhl KO BCEMY KypCy
OcHoBHasd JIMTepaTypa

1. IorpeniHoctu skcnepumenTa. A.U. E¢umMona, A.B. 3oTeeB, A.A. CKJISTHKUH
2. Onwucanus 3aga4 GU3NUECKOTO MPAaKTUKyMa Ha caTe: http://ferro.phys.msu.su/prak/tasks/index.html

12. fI3bIk npenojaBaHus — pyCCKUU

13. [IpenoaaBaTesv: COTPYAHUKH Kadeapbl 0011el prusuku ¢usndeckoro paxkyabreta MI'Y



®OHAbI OLIEHOYHBIX CpeacTB, Heo06XoaAuMble AJ1s1 OLeHKH pe3yJibTaToB OﬁquHl/IH

O6pa3LU:>I OLEHOYHBIX CpeACTB AJId TEKYIEero KOHTpPOJId YCBO€HUA MaTepUuajia 1 HpOMe}KYTO‘{HOﬁ aTTeCTallhH - 3K3daMeEHa. Ha sk3ameHe ImpoBepA-
€TCA JOCTHXEHHE TPOMEXKYTOYHbIX MHAWNKATOPOB KOMHETEHHHﬁ, NepevYrcCjJeHHbIX B n.5.

06 pa3iibl KOHTPOJIbHBIX BOIIPOCOB

1.

PN W

10.
11.

12.
13.

Hanumure nuddepeHunaibHoe ypaBHeHYe, ONMCbIBalollee CBO60JHbIe KOJIebaHUsl IPY>KMHHOT0 MasiTHUKA B OTCYTCTBUHU 3aTyXaHUs U
NP HAJIMYUHU CUJ BA3KOI'O TPEHHUS.

3anuiuTe JudPepeHMaTIbHOE ypaBHEHHUE [I/1S1 BbIHYK/IeHHbIX K0JIe6aHUU B KOHTYpe.

YTo TaKkoe pe30HAHC HANPSXKEHUH B [1OC/1el0BaTeIbHOM KOHType?

YTo Takoe KBa3UCTAlMOHAPHBIN NlepeMeHHbIN TOK?

YTo Takoe HHTepdepeHI U BOJIH?

OnumuTte HHTeppepeHIMOHHYI0 cxeMy HOHra.

Coopmynupyitte npuHuun ['tolirenca-dpeHes.

Kak cTpouTcsa BekTopHas AuarpaMma JJis ciaydas judpakuuu @peHesis Ha KpyrJjoM OTBEPCTUM U KpyTJioM Jucke? Kak onpesiesiuTb UH-
TEHCUBHOCTb CBeTa B LleHTpe AUPPaKLMOHHON KapTUHbI B 3THUX CJIy4yasX C IOMOILbI0 «ciupaiu PpeHensa»?

Kak cTpouTcs BeKTOpHas AuarpaMma /i caydas gudpakuuu @payHrodepa Ha ogHoi menn? KakoB prusnyecKkUid CMbICI KaXK/A0T0 BEKTOpa
Ha 3ToU fuarpamme? YeM onpeziesisseTcsa ero JJIUHA; yroJ nNoBopora?

Yrto Takoe AudpaKMOHHbIE OTPAaHUYEHUS pa3pellalolleld COCOOHOCTH ONTUYECKUX NTPUOOPOB?

HazoBuTe ThnbI Nossgpusanuu cBeta? YTo 03Ha4YaeT TOT UM MHOU THUII NossApu3anuu? Kakon cBeT Ha3blBaeTCA eCTeCTBEHHBIM; YaCTUYHO
NOJIAPU30BaHHBIM?

YTo Takoe AByydenpesomsaeHue? YTo Takoe rjiaBHast ONTHYECKas OCh By JlydelpeoMJIA0LIero Kpucrasnia?

UTo Takoe MJIACTUHKA «A/4»; «1/2»?

14.YT0 Ha3bIBaeTCd MTHOBEHHOM CKOPOCTHIO MaTepHUaJbHOW TOYKU?

15.CoopmynupyiiTe 3akoHbl HbI0TOHA U pacCKaXKHUTe 0 FpaHULax IPUMeHeHUsl ITUX 3aKOHOB.

16./laviTe onpenesieHUs IOHATHN UMITYJIbCA U MOMEHTA UMITyJIbCa /Il MAaTEePUaJIbHOU TOYKHU U JJI TBEPAOTO TeJla.

17.ChopMynupyiTe 3aKOH COXpaHEHUs] MOMEHTA UMIYJIbCa /iJI1 CUCTEMbI MaTepHUaJbHbIX TOYEK U A1 TBEPAOTO TeJla.

18.Kakue cu/ibl Ha3bIBAlOTCA KOHCEPBAaTUBHBIMU? [IprBeiuTe NpUMepbl KOHCEPBATUBHBIX U U CCUNIATUBHBIX CUJL.

19.Kakue BU/ibl COyJapeHUI Ha3bIBAlOTCS abCOJMIIOTHO YIPYTUM U aOCOIIOTHO HEYIIPYTUM yAapoM?

20.YTo Takoe «BpaljaTeJbHOE JBUKEHWE TBEPAOTrO Tesaa»?

21.3anuuinTe «ypaBHEHUE MOMEHTOB» JiJIsl CHCTEMbI MaTepUaJbHbIX TOYEK (TBEPAOTO Tesa) OTHOCUTEJbHO HenoABU:xKHOU B MCO Touyku npo-

cTpaHcTBa. OTHOCHUTEJIBHO OCH, IPOXOdAL el Yepes3 3Ty TOYKY.

22.,[[a171Te onpegesieHNe MOMEHTA MHEPLUHUHU TBép,ELOI‘O TeJla OTHOCHUTEJIbHO OCH.
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23.CoopMyiMpyiTe OCHOBHOM 3aKOH JJUHAMUKHU BpallaTeJbHOI0 JIBUKEHUS TBEPOr0 TeJla OTHOCUTENbHO HEMOABUXKHOM OCH.

24.CoopmynupyiitTe TeopeMy ['toiireHca - lllTelinepa.
25.PaccuuTaiiTe MOMEHT HHEPLUH TeJla 110 YKa3aHUIO NIpenojaBaTeis.
26.0numuMTe YCTPOUCTBO JIabOPaTOPHOM YCTAHOBKH.

27.PacckaxuTe 0 MOpsAKe BbINOJHEHUS JIaO0OpaTOPHOM paboThl M NPOBEAEHUSI U3MEPEHU.

28.YTo Takoe 3JIeKTPUYECKUUN TOK?
29.ChopmynupyitTe 3akoH OMa /1 OJHOPOJHOTO y4acTKa LeMH.

30.YT1o Takoe 3/1C?
31.CoopmynupyiiTe 3akoH OMa a1 ydyacTka 1enu ¢ 3/IC.
32.4YT10 Takoe 3JIeKTPOEMKOCTb?
33.Yemy paBHa 3Heprus 3apAKeHHOro KoOHAeHcaTopa?
34./laviTe onpejesieHUe BEKTOpAa MAarHUTHOU UHAYKLUU.
35.CoopmynupyiiTe 3akoH buo-CaBapa-JlanJaca.

36.Kak onpeZiesiuTh BeJIMUMHY Y HarpaBJieHHWe cuJibl JIopeHLa?
37.Kak Ha'TU MarHUTHYI UHAYKLUIO HA OCY BUTKA C TOKOM?
38.4Uto Takoe a¢ppekT Xos1a? OT yero 3aBucut I/IC Xosna?
39.4YT0 no3BoOJISET ONpeAeJUTh 3HaHUe NOCTOSAHHOM X0J1/1a 1Sl IAHHOTO MaTepuyaJsia?

MeToau4eckue MaTepuaJssbl A/ NIPOBeJeHNs NPoLeAyp OlleHUBAHUA pe3y/IbTaTOB 00y4eHUs
[llkasa oneHUBaHUSA 3HAaHWH, yMEHUH U HaBbIKOB SIBJISIETCS eJUHOM [ BCceX JUCLUIIMH (IpyBeJieHa B Tab/ule HUXe)

IINKAJIA U KPUTEPUHU OLEHUBAHUWA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MOAyJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyTcTBUE ®dparMeHTapHble 3HAHUS O611ue, HO He CTPYKTYpPUPOBAaHHbIE CdopmupoBaHHbIe CUCTEMATUYE-
3HaHUH 3HaHHUA CKHe 3HAaHUA
YMmenusa OTcyTcTBHE B nesioMm ycnemHoe, HO He B njesioM ycremHoe, HO coZiepKalliee | YcnelHoe U CUCTeMaTH4YecKoe yMe-
yMeHUuH CUCTeMaTH4yecKoe YMeHHe OTJleJIbHBIE IPp0o6esibl yMeHUe (/10- HUe
IyCKaeT HeTOYHOCTH HeIIpUHLUIIHU-
aJIbHOTO XapaKTepa)
HaBbiku (Biase- | OTcyrcTBUe Ha- | Hanuuue oTAenbHBIX HaBbl- | B niesioMm, cpopmupoBaHHble HaBbIkY, | ChoOpMHUpOBaHHbBIE HABBIKY, IpUMe-
HUS) BBIKOB KOB HO He B aKTUBHOU popMe HsieMble NIPHU pelleHUH 33434




PE3YJIbTAT OBYYEHUA
1Mo AUCHUILIMHE (MOAYJII0)

®OPMA OHEHUBAHHUA

3HaTb: MeTO/bl 06PAbOTKU pPe3YIbTATOB PHU3UYECKOTO IKCIIEPUMEHTA

MepOTNPUSTHS TEKYIET0 KOHTPOJIS yCIIeBaeMOCTH,
YCTHBIN ONpOC NPU NpHUeMe paboThl

YMeTb: N1pOBOAUTD aHA/IU3 U alllIPOKCMMAL U0 pe3y1bTaTOB pU3NYECKUX ONBbITOB
YMeTh: OLleHUBaTh BO3MOXKHbIE UCTOYHHUKU OLIMOOK U KOPPEKTHOCTD MOJy4eHHBIX JaHHBIX

MepOoNpUATHUS TEKYLEro KOHTPOJIS yCIeBaeMOCTH,
YCTHBIHM ONPOC IPY IpreMe paboThl

BnasieTh: HaBbIKaMU NPaKTUYECKOW paboThl ¢ pU3NIeCKUMU IpUbOpaMu

MepOoNpUATHUSA TEKYLEro KOHTPOJIS yCIeBaeMOCTH,
YCTHBIM ONPOC UIIPU IPUEMe pabOoThl




