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O0mue mo1oKeHus

Hacrosimiass pabouast mporpamMma 0O0s3aTeIbHOW — TUCIUTUTHHBI «Benukue
IKCIEPUMEHTBI [11)7163 707 03 oOpa3oBarenbHOI MPOTPaMMBbI MOCJIEBY30BCKOTO
npodeccuonansHoro obpazosanust (OOII III1O) opuenTHpoBaHa Ha acnupanTtoB WMHCTHTYyTa
MAaTE€MaTHKU U BBICOKUX TE€XHOJIOTUM 110 crieruaibHocT d@.00.02 «Metoauka npernogaBaHus U
BOCTIUTaHUS ((HPU3HKA)».

B kypce m3yuarorcs BEIHMKHE KCIIEPUMEHTHI, KOTOPHIE CHIIPAJIM BAKHEUIIYIO POJIb IIPU

CTaHOBJICHHUH (1)I/ISI/IKI/I. anmnecsl JOJDKHBI OCO3HATh, UTO BCC 3THU JKCICPHMCEHTHI COBCPHIAIOTCA

«I10a PYKOBOACTBOM» T€0p€TH'—I€CKOI71 CXCMbI, B paMKax KOTOpOI\/JI TOJIBKO U MOJKHO IIOHSTH OIIBITHBIC

(1)aKTBI. Ecmu PE3YJIbTAThl ONIbBITA COBHNAAAIOT C NPCACKA3aHUAMU TCOPUH, TO OHU MaJlI0 HHTCPECIOT

yueHbIX. ['opa3go OoJbLIyl0 HEHHOCTh Ui HAyKH MpPEJICTaBISIIOT SKCIEPUMEHTBI, PE3YyIbTaThbl

KOTOPBIX HNPOTUBOPCHAT TCOPCTUUCCKHUM OXUAAHHAM, IMOCKOJIBKY TAaKOC IMPOTUBOPCUUC SBIIACTCSA

CUTHAJIOM O HCO6X0}II/IMOCTI/I IMOCTPOCHUA HOBBIX TCOPETUYCCKUX KOHHeHHI/Iﬁ. NmenHo Ttakwme

SKCIEPUMEHTHI UTPAIOT B HAYKE PEIIAIOLIYIO POJIb.

OmnuceiBaeTcs MCTOAHWKA HPOBCIACHUA  KaXJOIo0 BCJIHMKOIO0  OKCIICPUMCHTA, a TaKXeE

OKCIICpUMCHTAJIbHAd YCTaHOBKA W, KPOMC TOT'O, IPOBOJUTCA aHAJIN3 MMOJIYYCHHBIX PE3YJILTATOB.

1. Hesu n3yyeHus AUCHUIIUHBI (MOXYJIs1)

Henmo HU3YUCHUA JUCHUIIIIMHBI «Beaukue IKCIICPUMEHTHBI (l)l/[3l/[l(l/l)) ABJIACTCA AOCTHIXCHHEC

CIIEYIOIIUX PE3YJIbTaTOB 00pa30BaHMUsL.

o (O3HakoMJIeHUE ACIIMPAHTOB C BCJIIMKUMH SKCIICPUMEHTAMU (1)1/13I/IKI/I, MCTOAaMU ITPOBEACHUA

OTUX SKCIICPUMCHTOB.

o OopMuUpOBaHUS MPECTABICHUN 00 SKCIIEPUMEHTE, KaK KpUTEPUH UCTUHHOCTU TEOPHH.
o OopMuUpOBaHUS MPECTABICHUN 00 HICTOPHUUECKUX IKCTIEPUMEHTAX.

® [[OHATH MPOCTOTY U CIOKHOCTH SKCIIEPUMEHTATIHLHOU PabOTHI.
Yueonan zaoaua: 3agaveii TUCIUIIIINHEI SIBIISIETCS:

e IloaroroBka MCTOAUCTA-IICAAarora, 3HaOIWECro, 4YTO0 TEOpUsA UIrpacT BAXKHYIO POJIb B (I)I/ISI/IKG

JIMIIb B TOM CJIy4dac, €CJIM OIMUPATCA Ha SKCIICPUMECHT, T.C. IPUBOAUT K PE3YJIbTaTaM, KOTOPBIC MOT'YT

OBITh IMPOBEPCHBI SKCIICPUMCHTAJIBHO.

e Anamms SKCIICPUMCHTAJIbHBIX q)aKTOB.

® HpI/IO6peTCHI/Ie HaBbIKOB YTCHHUA COOTBCTCTYIOH_[Cﬁ HaquO-MeTOHHQCCKOIZ JINTCPATYPHI.



Jucunnminaa «Bequkne 3KcnepuMeHTbI (PM3MKH» OTHOCHUTCH K LMKJY JIeKTHBHBIX
AUCHUIUIMH M BXOJHUT B COCTaB 00pa30BaTeJbHOH COCTaBJsOIICH y4eOHOro mjiaHa 1o
HanpaBJ/IeHHI0 O00y4YeHHsl B acnupaHType mno crneunuaiabHoctH d@.00.02 «Mertoauka

npenogaBaHus U Bocnutanus (pusmka)y.

2. Komnerenuunu ody4arwiuerocsi, popmupyembie B pe3yabTaTe 0CBOCHUS
AUCHUIUINHBI (MOIYJIsI)

AcCIHpaHT JOJIKEH
-3HaTh:
® 3HATh OCHOBHBIC OSTallbl PAa3BUTHUS U COBPEMEHHBIE IOCTIDKEHUSI SKCIEPUMEHTATBHOU
¢buzukw,
® 3HATh OCHOBHI IIKOJILHOW MPOrpamMMBbI 10 (PU3UKE U MaTEMAaTHKE,
® UMETh TIpeJACTaBIeHHE 00 OCHOBHBIX OCOOCHHOCTSIX TpOBEIEHUS (U3HUECKOTO
IKCIIEpUMEHTA,

e HUMeETh 0o01Iee MmpeaACTaBJICHUE O COBPEMCHHOM (bHSquCKOM OCIICPUMCHTE.

- YMeTh:

e paspabaThiBaTh IUIAHBI 3aHATHH, KOTOPHIE JOJDKHBI COOTBETCTBOBATH IIKOJHLHOMY
y4eOHOMY IJIaHY ¥ OCHOBBIBAThCSl HA €T0 CTPATEeTUH,

e o0ecneumBaTh  MOCIEAOBATEIBHOCTh, IIOCTYNATEIbHOCTh MaTepuajia, a  TaKKe
MEXIUCITUTIHHAPHYIO CBSI3b CBOETO MPEIMETA C IPYTHUMU;

® yCTaHABJIWBATh TPEOOBAHUS, COOTBETCTBYIOIIHNE YPOBHIO 3HAHUH YICHUKOB;

® M3jarath COJIEp)KaHUE HOBOTO MaTepHasia SICHO, JIOTHYHO, OTIMPAsACh HA OMBIT U 3HAHUS
y4aIuxcs;

® CIOCOOCTBOBAThH PA3BUTHIO PEUH U KOMMYHHKATUBHBIX CIIOCOOHOCTEH yJaIuxcs;

® JIEeMOHCTPHpPOBaTh CIOCOOHOCTH OTOMpaTh M  HUCIOJIb30BaTh  COOTBETCTBYIOIIWE
yueOHbIepecypChl, BKII0Yasi HHPOPMAIIMOHHYIO TEXHOJIOTHIO;

® OpPUEHTUPOBATHCSA B UMEIOIIEHCS yueOHO-METOAMYECKON TUTepaType U UCIOIb30BaTh €€
JUIS IOCTPOEHHSI COOCTBEHHOTO U3JI0KEHHSI COOTBETCTBYIOIIETO pa3ziena;

® O0OBSACHATH MPUIIOKEHUATEOPUH K OTJEIBHBIM 33/1a4aMm;

® AHAIM3UPOBATH MPOTPAMMBI, Y4EOHUKH, METOAUYECKYIO TUTEPATYPY;

® OpraHu30BBIBATH YYEOHYIO NEATENBHOCTh YyYalllUXCs, YIPaBIATH €0 U OIICHHBATh €€

pE3yIbTaTHI,

- Biaanern:



® HaBBIKaMU pabOTHI C AyTUTOPHEH:

v pemiarh, Korja HeoOxoauma paboTa B mapax, IpyIax, BCEll ayauTopueil wim
WHIUBUJIyaJIbHO;

v Co3/1aBaTh U MOMIEP)KUBATH OIATONPHUATHYIO YIeOHYIO CPELy, CIIOCOOCTBYIONIYIO
JOCTIDKEHUIO TIeTIel 00y4deHns;

v’ pa3pabaTbiBaTh M HCIOJB30BaTh CHCTEMY [OOUIPEHUS M CAHKIMH, YTOObI
IO JIICPIKUBATE AIPPEKTUBHOCTH OOYICHHSI,

v\ pa3BHBaTh HMHTEPEC YYANIMXCS W MOTHBAIMIO OOydeHus; (HOpPMUpPOBATH U
MOIZIEP>)KUBATH OOPATHYIO CBS3b;

v OCYNIECTBJIATH pa3iu4HbIe (OPMBI KOHTPOJISA, BECTH YUET YCIEXOB YJaIlUXCH,

BHOCHUTBH KOPPCKTHUBLI B UX ACATCIIBHOCTD.

3. O0beM AUCHUIIMHBI (MOAYJIS1) H KOJTHMYECTBO Y4eOHBIX YacOB

KoJ1-Bo 3a4yeTHBIX
eIMHUI*/y4.9acoB

Buj yueOHoii padoThI

AyIUTOpHBIE 3aHITHS 1/22
Jlexiuu (MMHUMaJIbHBIA 00BEM TEOPETUYECKUX 3HAHUMN) 6
CemuHap 16

[IpakTruueckue 3aHATHS -

Jlpyrue BuIbI yaeOHOM paboThl (aBTOPCKHU KYpPC, YUUTHIBAOIIUI -
pe3yNbTaThl UCCIIEI0OBAHUI HAYUHBIX IIKOJI Y HUBEPCUTETA, B T.4.
pErHOHAIIbHBIX)

@DOopMBI TEKYILETO0 KOHTPOJIS YCIEBAEMOCTH aCITUPAaHTOB -

BHeay,I[I/ITOpHBIe 3aHATUS. -

CamocrosTenpHas paboTa acripaHTa 14
HUTOTI'O 36
Bug uToroBoro KOHTpOJIS CocraBastoras
IK3aMeHa
KaH/IUJATCKOTO
MUHHUMYMa
3a4er
4, Conep:xxanue IMCIUIIMHBI (MOIYJIs1)
4.1 Cooeporcanue neKyuoHHbIX 3aHAMUL
Ne Kon-Bo
Conepxxanue
n/m Yy4.4acoB
1 | Beeoenue. Benukue S5KCIIEPUMEHTHI U X POJIb B pa3BUTUH (PU3HUECKON
HayKd. DKCIEPUMEHTAIbHBIN c110c00 000CHOBaHMS HOBOTO 3HAHUSI.
2 | Ucropuueckue onbiThl Pemepa u ®duzo no onpeneneHno CKOPOCTH CBETA. 1
Pemrarommii sxkcnepumenT Maiikenbcona-Mopiu.
3 | OnbrTel HetoTOHA € ipu3Moii 1o pasznoxkenuto 6enoro ceeta. OTKpeITHE




Herotonom mucnepcuu. OObsCHEHUE PUPOIBI AUCIISPCHH HA OCHOBE
MOCTABJIEHHBIX UM OIBITOB.

4 | OnsiT FOHra no uarepdepenunu u qudpakiun ceera. O0bsIcHEHHE
PE3yJIbTaTOB OINBITOB HA OCHOBE BOJHOBOW TEOPUH CBETA. 1
5 | DkcnepuMenTHl 'epiia mo 0OGHOPYKEHUIO 3JIEKTPOMAarHUTHBIX BOJTH. CBET
KaK 3JIEKTPOMAarHUTHAsl BOJIHA.
6 | OmeiT @panka-I'epma
7 | Onertel k. ToMcOHA 10 U3MEPEHUIO €/M IS KaTOTHBIX JTyded. OTKphITHE
JJIEKTPOHA.
8 | OmbrTel Pesepdopaa mo ycranoBneHuro crpoerus aroma. Coznanue
I1aHeTapHo Mozenu aroma. CaTypHHaHCKasi MOJIENIb aToMa.
9 | OmprT [x0yIs Mo U3MEPEHUIO MEXaHUYECKOTO SKBUBAJICHTA TETUIOTHI. 1
OTKpBITHE 3aKOHA COXPAaHEHUS U MPEBPAIECHUs] SHEPTHH.
10 | OmbITel MIJDIMKEHA TI0 YCTAaHOBJICHHUIO TUCKPETHOCTH JICKTPHUYECKOTO
3apsfa. JlokazarenbCTBO CyIIECTBOBAHMS YaCTHIIbI, UIMEIOIIEH
MHUHUMAJIBHBIN OTPULIATENIbHBIN 3apsaa. 3MepeHune 3apsiia 21eKTpoHa.
11 | Benukuii sxcnepumenT KynoHa no onpezeneHuto CHilbl B3auMo-AeiCTBUS
3apsanoB. MeToiuka mpoBeeHus sKkcnepuMenTa. OnucaHue yCTaHOBKHU
m3o0pereHHO Kynmonom. OTKpBITHE 3aKOHA DJIEKTPHU-UYECKOTO
B3aMMOICHCTBHS TOUEUHBIX 3apsaaoB. OnelT KaBenauma. 1
12 | OuprT @apazes 1Mo OTKPHITHIO SBJICHUS M 3aKOHA IEKTPOMAarHUTHON
UHAYKIKU. PojkieHune uien 3eKTpoMarHuTHOro noJist. Poxxaenue
KOHLEMIUHU OMM3KOJAEHCTBHUS.
13 | DKCHepuMEHT IO YCTAaHOBIICHUIO KBAHTOBOW TEOPUH CBETA. Y paBHEHHUE
OitamreitHa s hotordhdexra. OObSICHEHUE IKCITEPUMEHTATBHBIX
3aK0HOB (hoTOd(D(PeKTa Ha OCHOBAHWU KBAHTOBOM MOJICIIA CBETA. 1
14 | DkcnepumenT J[PBrccoHa u JI)kepMepa 1o YCTaHOBJICHUIO BOJHOBBIX
CBOMCTB 371eKTpoHOB. Bosnbl e bpoiina. KopmyckyisipHO-BOITHOBOM
Jyallu3M.
KontponsHas padota, pedepar 1
Bceero: 6
4.2 Cemunapcrue 3auamus
Ne Conepxxanue Kox-s0
W y4.4acoB
1 Ucropuueckue onbiTel Pemepa n @130 no onpeneseHnuo CKOPOCTU CBETA. 1
Pemaromuii sxcniepument Maiikenbcona-Mopiu.
OmneiTel HeloTOHA € mpu3MoOi 1o pasznokeHuto Oenoro ceera. OTKpbITHE
2 | Herotonom nucnepcuu. OOBsSCHEHUE NPUPOIBI IJUCIEPCUU HA OCHOBE 2
MIOCTaBJIEHHBIX UM OIIBITOB.
3 DkcniepuMeHThl ['epria mo 0OHOPYKEHUIO ANIEKTPOMArHUTHBIX BoJH. CBeT 5
KaK 2JICKTPOMAarHUTHAs BOJIHA.
OmnbiTh! k. ToMCOHA 1O M3MEPEHUIO e/m JUIst KaTOAHBIX JTydell. OTKpbITHE
4 JJIEKTPOHA. !
OmnsiThl Peszepdopra no ycranosienuto crpoenus aroma. Cozanue
> IJIaHETapHOU Mozenu aroma. CaTypHHaHCKas MOJEIb aTOMa. 2
6 OmneiT DKOyns MO M3MEPEHUI0 MEXaHMYECKOIO DKBHUBAJIEHTA TEIJIOTHI. 5
OTKpbITHE 3aKOHA COXPAaHEHUS U IPEBPAILEHUS DHEPT UH.
7 Benuknii sxciepuMeHT KysnoHa 1o onpeneneHuio cuibl B3aUMO-IAEHCTBUS 2

3apsA0B. Metoauka MPOBCACHUS SKCIICPUMCHTA. Onucanue YCTaHOBKH




nzooperenHoit  Kymonom.  OTKpeITHE  3aKOHAa  AJIEKTPU-YECKOTO
BBaHMOHeﬁCTBHH TOYCUYHBIX 3apsAa0B. OmbIT KaBeHILI/IH_Ia

OKCIIEpUMEHT M0 YCTaHOBJIEHHIO KBAHTOBOM TEOPUM CBETA. Y paBHEHUE

8 | DitamreitHa st porodrpdexra. OOBSICHEHHE IKCIIEPUMEHTATLHBIX 2
3aK0HOB (hoTOd((eKTa Ha OCHOBAHUU KBAHTOBOW MOJICIH CBETA.
OkcnepuMenT [[pBrccona u J[xepmepa 1o yCTaHOBJIEHUIO BOJTHOBBIX
9 | cBOMCTB MIEKTPOHOB. Bomins! ne bpoist. KopyckyisipHO-BOIHOBOM 2
TyaJn3M.
Bcero: 16

4.

3 IIpakmuueckue 3anamus
Ipakmuueckue 3anamus ne npedycmompeHul Y4eOHblM NAAHOM

4.4 Jlpyeue 6uovl yuebHot pabomuol

Hpyrue Buapl yueOHON pabOThl HE MPEAYCMOTPEHBI YUEOHBIM IIAHOM.

4.5 Camocmosmenvuas paboma acnupanma

Ne . Koin-Bo
Bunpl camocTosATenbHOM paboThI
/11 Y4.4aCOB
1 | Pedepar o Teme 3
2 | N3yyenne skcriepuMenTa MaiikenbcoHa-Mopin 4
3 | Usyuenne sxcniepumenToB I 'epia 3
4 | Uzydenne sxcnepumenTa CToneToBa 4
Bceero: 14
) IlepeyeHb KOHTPOJBbHBIX MEPONPUATHI M BONMPOCHI K IK3aMEHaAM

KaHAUAAaTCKOro MUHUMYMaA

Hepeuenb 60NpPOCO6 K IK3AMEHAM KaHouoamckoz2o MURHUMYMA.:

1.

1
1
1
1

© o N o g B~ w DN

Hcropuueckue onbiTel Pemepa n @u3o no onpeneneHuto CKOPOCTH CBETA. .
DxcnepuMeHT Maiikenbcona-Mopiu.

OnbiThl HhI0TOHA € pU3MOH O pa3iokeHHIo 0eJI0ro cBeTa

Omnpit FOHra no untepdepenuu u qudpaxiny cBeTa

DkcniepuMeHTsI ['epiia 1o 0OHOPYKEHUIO ANEKTPOMArHUTHBIX BOJIH.
OmneiT Opanka-I'epua

OmnpiTh! J[x. ToMCOHA IO U3MEPEHUIO e/m JUIsl KATOAHBIX JIydei.

OmnbiThl Pezepdopia no ycTaHOBIEHUIO CTPOEHUS aTOMa

OmneIT /X0YIst IO U3MEPEHUIO0 MEXAHUYECKOTO SKBUBAJIEHTA TEILIOTHI.

0. OnpiTel MunukeHa

1. Benukwuii skcniepumenT Kynona

2. OnbiT Papazes 1Mo OTKPHITHIO SBJICHUS U 3aKOHA 3JIEKTPOMArHUTHOW MHIYKIIHH.

3. 3KCHepI/IMeHT MO0 YCTAaHOBJICHUIO KBAHTOBOU TCOpUU CBCTA.




14. OxcnepumenTt J[lPBuccoHa u JlkepMmepa IO YCTAaHOBJIIEHHIO BOJHOBBIX CBOMCTB
3JIEKTPOHOB.

15. Bosnsl e bpoitis.

6 Oo0pa3oBaTesibHbIE TEXHOJIOTUH

B mporecce o0ydeHust IpUMEHSIOTCS CIIeAyIomne 00pa3oBaTeIbHbIC TEXHOIOTHH:
1. ComnpoBoxaeHHUE JEKIUK TOKAa30M BU3yaJIbHOTO MaTepurara.

2. IlpoBenenwue JeKIUi C UCTIOIH30BAHNEM HHTEPAKTUBHBIX METOJIOB OOyUICHHSI.

7 Y4eOHO-MeTOANYEeCKOEe M HHPOPMALMOHHOE o0ecneyeHre T CIUIIIMHBI
(MoayJin)

YyeOHO-MeToAMUeCKHEe U OMOIMOTEeUYHO-UH(POPMALIMOHHBIE PECYpChl 00ECTIeYUBAIOT
y4eOHBII TPOIlecC W TapaHTHPYIOT KadeCTBEHHOE OCBOEHHE AaCIHMPAHTOM 00pa3oBaTeIbHON
MpOrpaMMbl. YHHBEPCUTET pacroiaraer OOIMMpHONW OMOIMOTEKOM, BKIIOYAIOIIeH HaydHYIO
TUTeparypy mno (u3nKe, HaydHbIC XYPHAIBI U TPYIbl HayYHO-TIPAKTHYECKUX KOH(PEPEHIHHA 10

OCHOBOIOJIAraloIIUM IIpodiieMaM HayKu U IPAKTUKHU YIPABICHUS.

7.1. OcHoBHas1 IUTeEpaTypa:

1. Tpurr [x. Pemaroniue skcriepuMeHThI B COBpeMeHHOU u3uke.-M.: «Mupy, 1974.

2. Tpurr [Ix. @usuka XX Beka: KIHOYEBbIC IKCIIEPUMEHTHI.- M.: «Mup», 1981.

3. Jlunicon I'. Benukue sxcriepuMenTsl B pusuke.- M.: «Mup», 1972.

4. Momanckuii B.H., CaBenosa E.B. Ucropust ¢pusuku B cpeaneit mkose.-M.: «IIpocBenienue,
1981.

5. ®unonoBuu C.P. lapae Kynosn.- M.: «IIpocBemenne», 1988.

6. Annepcod /. OTkpbITHE 351€KTpOHA.- M.: «AToMuU3AaT», 1964.

7.2. JlonoJIHUTeIbHAS JIUTEpPaTypa
7. JIsorium M. Uctopus ¢pusuku.- M.: «Mupy, 1970.

8. Jlays M. Ucropus ¢pusuku.- M.: «Beicias mkomna», 1977.

9. Okutiuyymt dpnyp, Zpuwowgnnpsd Swnwquyptbp.- Gphwb, «Zwyybnhpuwny, 1963

7.3. UHTepHeT-pecypcehl
1. http://booksshare.net/

2. http://www.manybooks.org/



http://booksshare.net/index.php?id1=4&category=physics&author=trigg-dj&book=1978

8

MarepuajibHO-TeXHUYECKOE o0ecreyeHue

Kadenpa oOmeil ¢u3nku u KBAHTOBBIX HAHOCTPYKTYpP pacrojiaraeT MaTepHalbHO-

TEXHUYECKOW 0a30ii, oOecreunBamIIell MPOBEIACHUE TEOPETHUYECKOM U IMPAKTHYCCKOU

MOATOTOBKH, ITPETyCMOTPEHHBIX YYEOHBIM IJIAHOM aclMpaHTa.

JleficTBYIOT cienyroiue yueOHbIe J1adopaTopuu:

Jlaboparopus 1o MEXaHUKE U BOJHOBBIM IIPOLIECCAM
JlabopaTopust Mo MOJEKYISIPHOH (HU3UKE U TEPMOJTUHAMUKE
JlaGoparopus 1o 3JIEKTPUYECTBY U MarHeTU3My
JlabopaTopust MO aTOMHOM U KBAaHTOBOM (PU3UKE
JlaGopaTopust O OTITHKE.



