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BBenenue

JucuuiuinHa «®yHIaMEeHTaIbHbIE SKCIEPUMEHThl B (U3MKE M B JpPyrux HpeaMerax
€CTEeCTBEHHOHAYYHOTO LUKJIa» YIIYOJseT W PacUIMpsieT MPeCTaBIeHUs 00 SKCIEePUMEHTATbHOM
METO/IE TIO3HAHMSI, O POJIM U MecTe (PyHIaMEHTAIbHOTO SKCIIEPUMEHTA B CTAHOBJICHUH (PU3MUECKOTO
3HAHUs, O B3aMMOCBS3M TEOPHH M OSKcnepuMeHTa. CaMOCTOSTEIbHOE BBIOJHEHHE HEKOTOPHIX
(GyHIaMEHTAIBHBIX OMBITOB C MCIOJIB30BaHUEM (HU3UYECKHUX MPUOOPOB (PopMUpPYET y 00ydaeMbIx
HEOOXOUMBbIE SKCIEPUMEHTAJIbHbIE YMEHUs, YIIyOssseT MOHMMaHHE OCHOB (U3MYECKOW HayKH.
Vcnonb30BaHNe KOMIBIOTEPHOTO MOJAETHPOBAHUS JAET BO3MOXKHOCTH C(OPMUPOBATH YMEHHS
BBITIOJTHATh HCCIIEIOBAaHUE C ITOMOIIBI0 KOMITBIOTEPA, a TaKXkKe TONYYUTh MPEACTABICHHUS O
BO3MOXKHOCTSX U I'PaHHUIIAX IPUMEHUMOCTH KOMIIBIOTEPHOTO HKCIIEPUMEHTA.

Oco0eHHOCTH cofepKAHUsI Kypca H ero Mecto B y4eOHOM miaHe. J[aHHas AMCLMIIIMHA
BXOJUT B BapUaTHBHYIO YacTh HpodeccuoHanmpbHoro mwkna (M.2) nuctmminH. W3yueHue
(GyHIaMEHTABHBIX OMNBITOB 3HAKOMUT C WCTOPHEH pa3BUTHs, CTAaHOBICHHWEM M SBOIIOIUCH
¢bu3ndeckoil Hayku, ¢ OmorpadusMu y4E€HBIX U TEM CaMbIM TO3BOJIIET MPEICTaBUTh (PU3UKY B
KOHTEKCTE KYJIbTYPBbI.

IloTreHunan AUCUMIIMHBI B o0ecne4eHHH 00pPa30BaTeJbHBIX HHTEPECOB JHYHOCTH
o0yuaronierocst 3aKJIH04aeTCsl B TOM, YTO MaruCTPaHThI B IIPOLIECCE €€ U3yUEHUsI 000ralaloTcsl Kak
WHTEJUIEKTYaJdbHO, coracHo TpeboBanuii OOII, Tak W JyXOBHO-HPAaBCTBEHHO. PackpwiBaroTcs
BO3MOXXHOCTH TpenMeTa (u3nka B (OPMHPOBAHUU U Pa3BUTHHM SKCIIEPUMEHTAJIbHBIX YMEHUIl
yUaIInuxcs.

IoTeHnMan AMCUUILUIMHBI B YIOBJIeTBOPEeHUH TPe0OBaHMIi 3aKa3YHKOB K BHIYCKHHKAM
npopuiisi B COBpPeMeHHbIX ycaoBuaX. Pusnka kak ydyeOHBI NpeaIMeT M HUCTOpUS Pa3BUTHSA
¢u3nueckoili HayKd pacrojaraeT 3HAYMTEIbHBIMM  BO3MOXHOCTAMM JUIsL  (POPMHUPOBAHMS
OOIIEKYJIBTYpHBIX KOMIETEHIMH o0y4yaeMbIx. Cpenu HUX HEOOXOOUMO BBIACTHUTH, MPEXKIE BCETO,
BBICOKMI YPOBEHB COLMATBHO-TIPAKTUYECKON 3HAYMMOCTH (PU3UKH, pa3HOOOpaszue BUAOB y4eOHO-
IIO3HABAaTEIbHON JEATEIbHOCTH YYallUXCs B IpoOLEcce €€ U3yYeHMs], IOJIUTEXHUUYECKYIO
HalpaBJIEeHHOCTh COZAEp)KaHUS Y4yeOHOro Marepuana, BO3MOXKHOCTb HIMPOKOTO IMPUMEHEHHS
MIOJIYYCHHBIX 3HAHUM U YMEHUHN Ha IIPAKTHUKE.

Me:knpenMeTHble CBS3M THCHMIVIMHBI: W3y4YCHHE JUCHUIUTUHBI «DyHIaMeHTaIbHbIC
HKCIIEPUMEHTH! B (PU3HMKE U B JPYTrUX INPEAMETaX €CTECTBEHHOHAYYHOI'O LMKJIAa» OCHOBBIBAE€TCSA Ha
cUCTeMe 3HaHWH, YMEHUH M YHUBEpCaJbHBIX KOMIIETEHIMH, IOJy4eHHBIX OakalaBpamMu H
CHelMATNCTaMU TP HM3YYeHUU (U3UKH, TEOPUU M METOAMKH oOydeHus ¢usuke, ¢unocopuw,
HCTOPUH.

JlaHHas AUCUUIUIMHA pEeaJM3yeTCs 4Yepe3 OpraHU3alldi0 M MPOBEACHUE 3aHATHN pa3TuYHOMN



¢dopMbl (ayIUTOpHBIE JEKIMH, JIEKIUH B HHTEPAKTUBHOM pEXHME). YAEIbHBI BeC 3aHATHH,
NPOBOAMMBIX B HHTEPAKTUBHBIX (popMax, cocTaBiasieT He MeHee 40% ayTMTOPHBIX 3aHATHIA.
Hean:
*  CO371aTh HAyYHO-O0OOCHOBaHHOE O0IIIee MPEAICTABICHNE 00 IBOMIOIMH (PU3MUCCKON HAyKH;
* chopMHpOBATH Yy MArMCTPAHTOB TPEACTaBICHHE O (HU3NKE Kak HayKe, MMEIOIIeH
AKCTIEPIMEHTAIBHYIO OCHOBY.
3agaum:
* cdopMHUpOBaTh MPEACTABICHHE O POJIM W MecTe (PyHAAMEHTAIbHOTO SKCHEPHMEHTa B
CTaHOBJICHUH (PU3NUECKOTO 3HAHHS, O B3AaUMOCBSI3H TEOPHUHU U DKCIICPUMEHTA,
* TI03HAaKOMHUTHb C UCTOPHEH pPa3BUTHSA, CTAHOBJIECHHEM M 3BOJIONMEH (usndeckod Hayku,
ouorpadusMu BbIIAIOMIUXCS YUEHBIX-(DUZHUKOB;
*  BBIPa0OTATh Y MATUCTPAHTOB HABBIKH CaMOCTOSTEIBHON YyUeOHOW NEeSITENbHOCTH, Pa3BUTh y
HUX II03HaBaTeJIbHbIE TOTPEOHOCTH;
* J1aThb OCHOBHBIC 3HAHHMSA O BAXHEHIMX (Qu3Ndeckux (akTax M IMOHATHAX, 3aKOHAX |
NPUHIHUNAX (GU3UKU C YETKUM OIpeJesIeHHEeM T'PaHUIl, B MpeeaXx KOTOPHIX CHpPaBEeIIHBBI
TE€ WM UHBIe (PU3NYECKHIE KOHIETIINH, MOJIETH, TEOPUH.
*  paccMOTpPEeTh OCHOBHBIC 3aKOHBI (U3UKH, U HX POIU B (HOPMUPOBAHWU COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
*  cnocoOcTBOBATH POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUSI MATUCTPAHTOB;

Tpeﬁosalmﬂ K OCBOCHHUIO COACPKAHUA TUCHUIIJIMHDBI:

MarucTtpaHT I0JKEH 3HATh:
*  9Tansl pa3BUTHA (PU3NYECKOIN HAyKu;
*  (usHMYecKue SABJICHHUS, 3aKOHBI U TEOPHH;
*  MeTonbl (pU3NYECKUX UCCIIeIOBaHUN U U3MEPEHNUH;
* (yHIaMeHTaIbHbIE YKCTIEPUMEHTHI B (PU3HUKE;
° OCHOBHBIC (I)I/ISI/ILICCKI/IG MOACIIHN,

* Oworpaduyeckre JaHHBIE M OCHOBHBIC HAyYHBIC JOCTIDKEHUS YUYEHBIX BBITIOJTHUBIINX
byHIamMeHTalIbHbIe PU3NYECKUE IKCTIEPUMEHTHI.

MaI‘I/ICTpaHT HOJIKEH YMETD!

*  000CHOBBIBAThL HAaCHO (bYH,I[aMeHTaJ'ILHBIX (bHSI/I‘leCKI/IX IKCIICPUMCHTOB;,
¢ aHaJIM3upoBaTb MCTOAUKY IIPOBCACHUA (1)I/I3I/I‘ICCKI/IX OIIBITOB,

* JaBaTh 00OCHOBAaHHOE OOBSICHEHHE HKCIIEPUMEHTAIBHBIM Pe3YJIbTaTaMm;



° MMOJIb30BATHCA SKCIICPUMCHTAJIbHBIM OGOPYZ[OBaHI/IGM JJI TIPOBCACHUA (1)I/ISI/II-I€CKI/IX OIIBITOB,

¢ HCHOJBb30BaTh KOMIIBIOTCPHOC MOACITIUPOBAHUEC TJII JEMOHCTPALMOHHOIO U na60paT0pHoro
(bHBI/ILICCKOFO OKCIICpUMCHTA.
MaFI/ICTpaHT JOJIKCH BJIAJ1€Th:

¢ TI'paMOTHBIM (1)I/I3I/I‘ICCKI/IM HAYYHBIM A3bIKOM;

¢* MCTOAMKAMH ITOCTAaHOBKU (bHSPI“IGCKOFO OKCIICpUMCHTA.

Komnerenuuu odyuarmerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS AUCHUIIIMHBI
B coorBerctBun ¢ ®I'OC BO ot 21.11.2014 1. Ne 1505 no nanpasnenuto noarotosku 44.04.01 —
[Temarormueckoe oOpa3oBanue (kBanduKamus (CTEEHb) «MAarucTpy») NPOIECC HIYUCHHS
TucIUIUIMHEL  «DyHJaMEeHTaNbHbIE OKCIIEPUMEHTHI B (QHU3WMKE W B JAPYIHX IpeaMeTax
€CTECTBEHHOHAYYHOTO [IUKJIA» CIIOCOOCTBYET (POPMHUPOBAHUIO
obwexynvmypHuvix komnemenyuti (OK):

* CIOCOOHOCT, K aOCTPakTHOMY MBINUICHUIO, aHAIW3Y, CHUHTE3y, CIOCOOHOCTHIO
COBEpILIEHCTBOBaTh M Pa3BHUBaTh CBOM MHTEIUIEKTYaJbHBIH M OOLIEKYIbTYpHBIH YPOBEHB
(OK-1);

*  CHOCOOHOCTH K CAaMOCTOSTEIBHOMY OCBOCHHIO U MCTIONB30BAHUIO HOBBIX METOJIOB
HCCJIEJIOBAHNUS, K OCBOEHHIO HOBBIX c(hep npodeccuonanbHoi aestenbHoctd (OK-3);

oowenpogheccuonanvrvix komnemenyuil (OIIK):

* TOTOBHOCTH WCIIONB30BAaTh 3HAHWE COBPEMEHHBIX MPOOJIEM HAyKd W OOpa3oBaHHS MpPHU
pemennu npodeccuonanbHbIX 3a1a4d (OITK-2);

npogeccuonanvuvix komnemenyuil (I1K):
*  CIOCOOHOCTH PYKOBOJIUTH MCCIIEA0BaTeNbCKOM paboToit oOyuarommxcs (I1K-3);
*  CIOCOOHOCTh aHAJU3UPOBATh PE3YIbTaThl HAyUHBIX MCCIENOBAaHUI, MPUMEHATh MX MpU

pEIIEHNN KOHKPETHBIX HAy4YHO-HCCIIEA0BATEeNbCKUX 33/1a4 B cdepe HayKu U oOpa3oBaHUs,

CaMOCTOSITENILHO OCYILECTBIATh HayuHoe uccaenoBanue (I1K-5);

*  CIOCOOHOCTh paBpa6aTBIBaTB U pCAJIM30BBIBATL NPOCBETUTCILCKUC MPOrpaMMbl B HCIIAX

MOMYJSIPU3aIliK HAYYHBIX 3HAHUH M KynbTypHBIX Tpaauiui (ITK-19);



Ipodeccuonanbuo-npopuiabubie komnereHuuu (IIK)
0axajlaBpa ne1aroru4eckoro 00pasoBaHusi Kak TPeOOBAHUS K Pe3y/IbTATY €ro MOArOTOBKH 10 JHCIHILINHE
OYHIAMEHTAJIBHBIU DKCIIEPUMEHT B ®U3UKE U IPYTUX IPEJJIMETAX ECTECTBEHHOHAYYHOI'O IUKJIA

1. OPEJMETHBIE KOMIIETEHIIMHU
IIIK 1.1. CnocobeH 060CHOBBIBaTh UICI0 (DyHIAMEHTAIBHBIX (PU3MUECKUX SKCIIEPUMEHTOB;

IIIK 1.2. Cnoco6eH 1aBaTb 000CHOBaHHOE 00BSICHEHHE SKCIIEPUMEHTAIbHBIM Pe3ybTaTaM U U aHAIU3UPOBATh METOJAUKY ITPOBEACHUS

(bYH,Z[aMeHTaJ'IBHBIX OIIBITOB.

2. lMpoexuus na OK

3. lIpoexuus Ha OIIK

4. Ilpoexuns na IK

IITIK 2.1. T'oTOB HUCIIOJIL30BATh
3HaHUE PE3yJILTaTOB
(byHIaMEeHTaIbHBIX
SKCIICPUMEHTOB IPU PEIICHUN
00pa3oBareiIbHBIX U
mpodecCHOHANBHBIX 3a7a4
MIIK 2.2. CriocobeH k
CaMOCTOSITEIIbHOMY OCBOCHHIO
HOBBIX MECTOJIOB MCCIICIOBAHMS

MK 3.1. ToroB mnomyuyarb UHPOPMALUIO O
(byHIaMEHTAJIbHBIX AKCHEPUMEHTaX W3 Pa3IUYHbIX
MCTOYHMKAX HA PYCCKOM U MHOCTPAHHBIX SI3bIKaX

IIIK 3.2. Buageer rpaMOTHBIM  (PU3MUECKUM
HAYYHBIM SI3bIKOM

MIIK 3.3. Cnocoben OCYIIECTBIIATH
npogeccuoHalbHOE u JIMYHOCTHOE
caM000pa3oBaHWe, MPOEKTUPOBATh  JAITHHEHIIIHIA

00pa3oBaTeabHbIl MapupyT U MpopeCCHOHAIBHYIO
Kapbepy

IIIK 4.1. CnocobeH aHaIU3UPOBaTh PE3yNbTaThl HAYYHbBIX
WCCJIEIOBAHUN U IPUMEHSAThH UX MPHU PELIEHUH KOHKPETHBIX
00pa3oBaTeIbHbIX U UCCIIEI0BATEIbCKUX 3a1a4 ;

IIIIK 4.2. T'oToB K pa3paboTKe U peann3aun
METOAMYECKUX MOJIENeH, METOIUK, TEXHOIIOTUN U TIPUEMOB
oOyueHus PU3UKe yepe3 pacCMOTPEHHUE CUCTEMBI
(byHIaMEeHTaIbHBIX YKCIIEPUMEHTOB

IIIIK 4.3. I'otoB pa3pabarbIBaTh U PEaIN30BbIBATH
MIPOCBETUTENIBCKUE MPOTpaMMbl B LIEJISAX MMOMYJISIpU3ALUN
HAy4HbIX 3HAHUH U KYJIBTYPHBIX TPaAULUI
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ConepxaHue TEOPETUUECKOTO Kypca JUCLMILIAHBI
«DyHIaMEHTAJIbHBIN IKCIEPUMEHT 10 (PM3MKe U IPYrUX eCTeCTBEHHOHAYYHOI'0
M KJIA»

MO)IyJ'lb 1. (I)yH)IaMeHTaJIbeIe OlbITBI HX POJIb B HaykKe H MeCTO B IIpoumecce
€CTECTBCHHOHAYYHOI'0 MO3HAHUA.

Tema 1. DKcIepUMEHT M TeOpPHs B €CTECTBEHHOHAYYHOM IO3HAHUH.
[k €CTECTBEHHOHAYYHOTO NTO3HAaHUs. TeOpeTUUECKUI U DKCIIEPUMEHTAJIBHBINA YPOBHU ITO3HAHUS.
TeopeTndeckre M HKCIEPUMEHTAIbHBIE METOJbl IIO3HAHUS, UX MECTO B IUKIIE II03HAHMS, CBA3b

MCKIY HUMMU. Ponn OKCIICPUMCHTA B IIO3HAHWUH.

Tema 2. @opMbI 1 METOAbI €CTECTBEHHO-HAYYHBIX MCCJIEOBAHMIA.

HayuyHoe OTKpbITHE M 10Ka3aTeNbCTBO. DKCIEPUMEHT KaK OCHOBA ecTecTBO3HaHUsA. COBpeMEHHbIE
CpeICTBa €CTeCTBEHHO-HAyYHBIX wuccienoBaHuil. Hayuneiii dakt, skcrnepument. Ominuue
AKCIIEpUMEHTa OT HaOmoaeHuss. OCOOEHHOCTH COBPEMEHHBIX TEXHUUYECKUX CPEJICTB IKCIICPUMEHTA.
OCHOBBI HAy4YHOTO MpeABUACHUS. MeTo0I0TUsl €CTeCTBO3HAHUA. MEeTO/Ibl U MPUEMBI €CTECTBEHHO-
Hay4YHBIX HcclieqoBanuii. Hayunoe otkpeitre. Poiabs TBOpUeckoro BOOOpakeHHsI B HAYYHOM TTOUCKE.
DTanbl HAy4yHOro JokKa3aTenbcTBa. (OCHOBHBIE apryMeHThI, OMNPENEISIOIINE MPAKTHUYECKYIO
HaIPaBJICHHOCTh JKcrepuMeHTa. OCHOBHBIE ATalbl JKCIepuMeHTa. Ponb m300perarenbHOM U
KOHCTPYKTOPCKOH pabOThl Ha IMOATOTOBUTEIBHON CTaauu dKCIepuMeHTa. [loBBIIEHHE TOYHOCTH
SKCIEPUMEHTANbHBIX U3MepeHuid. OOpaboTka HKCHepUMEHTANbHBIX pe3ynbTaroB. Cneunduxa
COBPEMEHHBIX JKCIIEPUMEHTAJIbHBIX U TEOPETHUECKHX HccieaoBaHui. [IpuunHBI OTOPBAHHOCTH
TEOPHUHU OT IKCIIEPUMEHTA.

Tema 3. BaxHeliue 10CTH/KeHUS COBPEMEHHOI0 eCTeCTBO3ZHAHUS.

Hanpasnenus pa3Butus gazepHoi TeXHUKU. L{enb 1 Ha3HaueHne CUHXPOTPOHHOTO U3JTyYEHUSI.
ITpouecchl U cBOICTBA, KOTOPBIE UCCIEIYIOTCS C TOMOLIBIO METO/IA SIEPHOTO MAarHUTHOTO
pe3oHaHca. BO3MOXXHOCTH ONTHYECKOHN U Macc-CHEKTPOCKONUU. MeToibl pEHTT€HOCTPYKTYPHOIO
aHanm3a ¥ HeHTpoHorpaduu. BeicokoTemmneparypHas cBepxnpoBoaumMocts. Cnenuduka u
IpEeUMYIIECTBA XUMUUECKOTO J1azepa. [I[pumMeHeHre MOJIEKyIIpHBIX ITY4KOB.

Moayab 2. ®@yHaaMeHTaJIbHbIE ONBITHI MO (u3KMKe, X PoJb B HAyKe U MeCTO B Ipolecce
€CTeCTBEHHOHAYYHOI0 IIO3HAHUS.

Tema 1. @®yHaaMeHTaJIbHbIE ONIBITHI B MEXaHUKE.

3apoKJIeHHE HKCIIEPUMEHTAIbHOrO Meroga B (usuke. Ponb (yHIaMEHTaIbHBIX OIBITOB B
CTAHOBJIEHMHM KJIacCUYECKOM MexaHuKd. OmnbiTel [anmunes 1Mo U3y4eHWIO JIBJKEHUS Tell.
Mpicnennblii 3kciepuMenT [anuiies u 3akoH uHepuuu. OTkpbiTHe HBIOTOHOM 3aKOHAa BCEMHPHOTO
TaroreHuss ¥ onblT KaBenmuma. OneiTel [ToiireHca MO HM3YyYEHHIO KOJIEOATEIBHOTO JIBHIKEHUS.
DOMnupudecKkuil 6a3uc Kak CTPYKTYPHBIN 3JIeMEHT (PU3HUUeCcKOil TeOpUH.

Tema 2. @yHaaMeHTaIbHBIE ONIBITHI B MOJIEKYJISIPHOI (pu3nke.



Bo3HUKHOBEHHE aTOMapHON THUIOTE3bl CTpoeHHs BemiecTBa. OmnbIThl bpoyHa TO H3y4eHHIO
TEIUIOBOTO JBMKEHUS MojeKkyn. OnbiT Penes mo u3mepenuto pasmepoB monekyn. Ombitel [leppena
M0 W3MEPEHHI0 MAacChl MOJIGKYJl M ONpeeNieHHut0 TocTossHHOW ABoraapo. Omeir IlTepna mo
U3MEPEHHUIO CKOPOCTH MABMXKCHUS MOJEKYJI. DKCHEPUMEHTATbHO W TEOPETHUYECKH IOYYCHHOE
pacrpenesieHue MOJIEKYN 10 CKOpocTsM. [loOena MONeKyIsIpHO-KHHETHYECKOH TEOPUU CTPOCHUS
BerecTBa. OMBITHI MO MCCIEAOBAHUIO CBOMCTB Ta3oB. OmnbiThl boitna. Oneitel Pymdopaa. OnbITer
JIxoyist IO TOKa3aTeNbCTBY SKBHUBAJICHTHOCTH TEIUIOTH M pab0Thl. DyHIaMEHTAIBHBIC OMBITHI KaK
OCHOBAa HaY4YHBIX 0000IICHU.

Tema 3. @yHaaMeHTAIbHbIE ONBITHI B JIEKTPOIMHAMMKE.

Oneiter Kynona mo anextpoctarnueckoMy B3auMoaeicTButo. OnbiTel Pukke, Modde, Munnukena,
Mangensimirama, Ilananekcu, Tonmena, Crroapra, jaekange B OCHOBE JJIEKTPOHHOM TEOpHUH
npoBoguMocTH. OmbiTel OMa, TMO3BONMBIINE YCTAHOBUTH 3aKOH TOCTOSHHOTO TOKa. Pasmuume
MEXIy poJibi0 (PyHIaMEHTAJbHBIX OIBITOB B HAyKE W B IMPOIECCE M3YYEHHUS OCHOB HayK. OTBITHI
Awmmepa, Opcrena u @apanes mo siekTpomardeTusmy. OnbIThl ['eplia Mo M3TydeHHI0 U TPHEMY
AMEKTPOMArHUTHBIX BONH. DyHIaMeHTalbHbBIE OMBITHI KaK MOATBEP)KICHHUE CIICJICTBUNA TEOPHH B
CTPYKType PU3NICCKOU TCOPUH.

Tema 4. @yHgamMeHTaIbHbIE ONIBITHI B ONITHKE.

Kparkass ucropusi pa3Butus ydeHus o ceTe. ONbIThl, NOCIYKUBIIUE OCHOBOW BO3HUKHOBEHHS
BOJIHOBOW Teopuu cBeTa. OmnbiTel HploToHa mno nucnepcun cBera. OmnbiTel HploToHa 10
uHTepdepenimu ceera. OnbiTel FOHra. OnbITH 10 MONsIpu3anuu cBera. [Ipodiema ckopocTu cBeTa
B (pusnyeckoil Hayke. ACTpOHOMHUYECKHE HAOMIONEHHUS M JIAOOPATOPHbBIE OMBITHI M0 M3MEPEHHIO
CKOPOCTH CBETA.

Tema 5. @yH1aMeHTaIbHbIE ONIBITHI B KBAHTOBOM (PU3HKe.

3apoX/IeHHEe KBAHTOBON TEOpUU. DKCHEPUMEHTAIbHOE M3YYEHHE TEIUIOBOTO M3NydeHHs. ONbIThI
A.I'CronetoBa u I'.I'epuia mo uzyuenuto siBjeHust u 3akoHOB Gorodddekra. OmbrTel I1.H.JIebenera
Mo u3MepeHuto namineHus cBera. OmbiTel Pesepdopna mo 30HAMPOBAHUIO BEIIECTBA M MOJETH
ctpoenust aroma. OnbiTel Ppanka u [epua u mogens atromMa bopa. dyHaameHTanbHbIE ONBITHI U
(dhopMHpOBaHNE HOBOTO CTHJISI HAYYHOTO MBIIIJICHUSI.



DyHIaAMEHTAJbHbIN JKCIIePUMEHT B (DM3UKe U APYIUX MpeIMeTax eCTeCTBEeHHOHAYYHOI0 IUKJIA

TexHosornyeckasi Kapra o0yuyeHusi AUCHUILINHE

cryarentoB OOII
neJarorudeckKoe HampaBJieHHe, Marucrparypa, 44.04.01, marucrepckasi nporpamma «®@usuyeckoe 00pazoBaHue B HOBOI 00pa3oBaTe/IbHOM
NMPAKTHKE»

(HampaBiIeHHE U YPOBEHb MTOATOTOBKH, IU(P, MPOdHIIb)
1o 04Ho¥ Gopme 00yueHuUs

(oOmrast Tpy10eMKOCTS 1 3.€.)

Monynau. Haumenosanue | Bceer AyIMTOPHBIX YaCOB Bueayn Pe3yabTaThbl 00y4YeHHs1 M BOCIIMTAHUS DopMBI U METObI
pa3iesioB U TeM 0 BCEro | JIEKIU | CEMH 1a6. HTOPH 3HaHMA, YMEHHUS, HABBIKU HHTEPAKTHBHOIO
4aco i Hapo | pabor bIX KOHTPOJISA
B B 4acoB

MonyJs 1. 18 8 8 - 10 3HATh: [IpenocraBnenue oT4eTOB
Tema 1. OxcriepuMeHT U OCHOBHBIE MOHATHSI TEOPUH (HYHIAMEHTAIBLHOTO TI03HAHUS; SKCIIEPUMEHTAIBHBIX paboT
Teopus B 9Tambl pa3BUTHS €CTECTBEHHBIX HAyKH; OtBeTHI Ha KOHTPOJIBHBIE
€CTECTBEHHOHAYTHOM METOJbI HCCIIEIOBAaHUN M U3MEPEHHH; BOIIPOCHI
TIO3HAHHH. (dyHIaMeHTaIbHBIE SKCIIEPIMEHTHI B €CTECTBEHHBIX HayKax; MIOATOTOBKA JOKJIA/Ia U
Tema 2. ®opMBI 1 METOIBI OCHOBHBIE MOJIETIN B )YHJaMEHTAIBHBIX SKCIIEPUMEHTAX; TIpe3eHTaIlN
€CTECTBEHHO-HAyUHBIX Ouorpaduyeckue TaHHbIE 1 OCHOBHBIC HAYUHBIE JOCTHKEHUS
UCCIIeIOBaHUH. YUYEHBIX BBINOJHUBIINX (DYHIaMEHTaJIbHbIE KCIEPHUMEHTBI.
Tema 3. Baxxueiturme yMeTh:
JOCTHKEHUS 000CHOBBIBATh HJCI0 (DYHIIAMEHTAJIbHBIX IKCIIEPUMEHTOB;
COBPEMEHHOTO aHAJIM3MPOBATh METOAMKY MTPOBEACHUS (DyHIaMEHTAIBHBIX
€CTECTBO3HAHNS. OIIBITOB;

JlaBaTh 000CHOBaHHOE OOBSICHEHNE IKCIIEPUMEHTAIBHBIM

pesyiabTraram;

TI0JTb30BATHCS IKCIIEPHUMEHTAIBHBIM 000PYI0BaHUEM IS

npoBeeHust (PyHIaMEHTAIbHBIX OIBITOB;

HCIIOIb30BaTh KOMIIbIOTEPHOE MOJEIHPOBAHUE VIS

JEMOHCTPALMOHHOIO U JJA00OPAaTOPHOTO SKCIIEPUMEHTA.

BJaJeTh:

TPaMOTHBIM HayYHBIM SI3BIKOM;

METOAUKAMU NTOCTAHOBKHU 3KCIEPUMEHTA.
MopnyJs 2. 18 8 8 10 3HATh: [IpenocraBnenue oT4eTOB
Tema 1. 9Tanbl pa3BUTUS (PU3NYECKOI HAYKH; 9KCTIEPUMEHTAIBHBIX paboT
DyHIaMEHTaIbHbIE (usnuecKue SIBICHNUS, 3aKOHBI U TEOPHH; OtBeTHI Ha KOHTPOJIbHBIE
OIIBITBI B MCXAaHHKC. METOABI (I)I/ISI/I‘IGCKI/IX I/ICCHCJIOBaHI/Iﬁ )4 I/IBMepeHI/Iﬁ; BOITPOCHI
Tewma 2. (yHIaMEHTaIIbHBIE SKCIEPHMEHTHI B PH3HKE; [ToaroroBka AOKJIAIO0B U




q)yHZ[aMeHTaJ'H)HBIG

OIIbITHI B MOJIGKyHSIpHOﬁ

¢busuke.

Tewma 3.
DyH1aMEHTAJIbHBIE
OIIBITHI B
AIIEKTPOINHAMHUKE.
Tema 4.
OyHIaMEHTATBHBIE
OTIBITHI B OTITHKE.
Tema 5.
DyHIaMeHTaIbHbBIE
OIIBITHI B KBAHTOBOM
¢usuke.

OCHOBHBIC (PH3UYCCKUEC MOJICIIH;

OouorpaduuecKkue JaHHBIC U OCHOBHBIC HAYYHBIC JOCTIKCHHUS
YUYEHBIX BBHIMOJIHUBIINX (DyHIaMEHTaIbHbBIC (PU3NICCKHIEC
JKCIICPUMECHTBHI.

yMeThb:

000CHOBBIBATh HACH0 (DYHIAMEHTAIBHBIX (PH3MUSCKUX
JKCIIEPUMEHTOB;

AHAJIM3UPOBATH METOMKY MTPOBEACHUS (DU3HUECKHX OIBITOB;
JTaBaTh 000CHOBaHHOE OOBSCHCHHE KCIICPUMCHTAITLHBIM
pe3ynbTaram;

M0JIb30BAaThCs AKCIIEPUMEHTAILHBIM 000PYI0BAHHEM ISt
MPOBEICHUS (PU3MUCCKUX OIBITOB;

HCIIOJIb30BaTh KOMIIBIOTEPHOE MOJICITMPOBAHUE IS
JIEMOHCTPAITMOHHOTO 1 J1a00paTOPHOTO (GU3NIECKOTO
JKCIIEPUMEHTA.

BJIAJIETh:

TPaMOTHBIM (PH3HYECKAM HAYIHEIM SI3BIKOM;

METOIUKAMH ITOCTAHOBKU (PH3HYECKOTO SKCIICPUMCHTA.

MIpe3eHTalui
3ammTa KypcoBBIX padoT

Hroro:

36

16

20




TexHosornyeckasi Kapra o0yuyeHusi AUCHUILINHE

DyHIaAMEHTAJbHbIN JKCIIePUMEHT B (DM3UKe U APYIUX MpeIMeTax eCTeCTBEeHHOHAYYHOI0 IUKJIA

cryarentoB OOII
neJarorudeckKoe HampaBJieHHe, Marucrparypa, 44.04.01, marucrepckasi nporpamma «®@usuyeckoe 00pazoBaHue B HOBOI 00pa3oBaTe/IbHOM
NMPAKTHKE»

(HampaBiIeHHE U YPOBEHb MTOATOTOBKH, IU(P, MPOdHIIb)
10 32049HOI Gopme o0yueHust

(oOmrast Tpy10eMKOCTS 1 3.€.)

Monynau. Haumenosanue | Bceer AyIMTOPHBIX YaCOB Bueayn Pe3yabTaThl 00y4eHHs M BOCIUTAHUS DopMBI M METOAbI
pa3aesioB U TeM 0 BCEro | JIEKIU | CEMH 1a6. HTOPH 3HaHWA, YMEHHUSI, HABBIKH HHTEPAKTHBHOIO
4aco 74 Hapo | pabor bIX KOHTPOJISA
B B 4aCcoB
Monyasb 1. 12 4 2 2 - 8 3HATh: IIpenocraBnenue
Tema 1. OxcriepuMeHT U OCHOBHBIE MOHATHSI TEOPUH (HYHIAMEHTAIBLHOTO TI03HAHUS; OTYETOB
TEopHsl B JTalbl Pa3BUTHS €CTECTBEHHBIX HAYKU; JKCTIEPUMEHTANIBHBIX
€CTECTBEHHOHAYYHOM METOJBI HCCIIENOBAHNN Y U3MEPEHUIA; pabot
MO3HAHUMU. (dyHIaMeHTaIbHBIE SKCIIEPIMEHTHI B €CTECTBEHHBIX HayKax; OTBETHI Ha KOHTPOJIBHBIE
Tema 2. @opMBI 1 METOIBI OCHOBHBIE MOJIETIN B )YHJaMEHTAIBHBIX SKCIIEPUMEHTAX; BOIPOCHI
€CTECTBEHHO-HAyUHBIX Ouorpaduyeckue TaHHbIE 1 OCHOBHBIC HAYUHBIE JOCTHKEHUS MOJTOTOBKA JAOKJIaaa U
UCCIIeIOBaHUH. YUYEHBIX BBINOJHUBIINX (DYHIaMEHTaJIbHbIE KCIEPHUMEHTBI. IIpe3eHTallH
Tema 3. Baxxueiturme yMeTh:
JOCTHKEHUS 000CHOBBIBATh HJCI0 (DYHIIAMEHTAJIbHBIX IKCIIEPUMEHTOB;
COBPEMEHHOTO aHAJIM3MPOBATh METOAMKY MPOBEACHUS (DyHIaMEHTAIBHBIX OIBITOB;
€CTECTBO3HAHMS. JlaBaTb 000CHOBAHHOE OOBSICHEHNE IKCIIEPUMEHTAIBHBIM
pe3ynbTaram;
TI0JTb30BATHCS IKCIIEPHUMEHTAIBHBIM 000PYI0BaHUEM IS
npoBezieHust (PyHIaMEHTAIBHBIX OTIBITOB;
HCIONb30BaTh KOMIBIOTEPHOE MOJEIUPOBAHUE AT
JEMOHCTPAIIMOHHOTO U JIAOOPAaTOPHOTO IKCIIEPUMEHTA.
BJa/ieTh:
TPaMOTHBIM HAy4HBIM SI3BIKOM;
METOAUKAMU ITOCTAHOBKHU SKCIEPUMEHTA.
Monyasb 2. 24 6 2 4 - 18 3HATh: [IpenocraBnenue
Tema 1. 9Tanbl pa3BUTUS (PU3NUECKOI HAyKH; OTYETOB
DyHAaMEHTaIbHBIE (u3MyecKue SBICHNUS, 3aKOHBI U TEOPHH; IKCTIIEPUMEHTAIBHBIX
OIIBITHI B MEXaHHKE. METOJBI (PU3NIECKUX HCCIIE0BAaHUI 1 N3MEPEHUIT; pabot
Tema 2. (byHIaMeHTalbHbIE SKCIIEPUMEHTHI B (DH3HKE; OTBeTHI Ha KOHTPOJIBHBIE
DyHIAMEHTAIbHBIE OCHOBHBIE (PU3NIECKUE MOJIETIH; BOIIPOCHI




OIIbITHI B MOHCKyHSIpHOﬁ

¢usmke.

Tema 3.
DyHIaMeHTAIbHbBIE
OIIBITHI B
AIIEKTPOTUHAMUKE.
Tema 4.
DyHaMEHTAJIbHbBIE
OIIBITEI B OIITHKE.
Tema 5.
DyHaamMeHTaIbHbIE
OIIBITEI B KBAHTOBOM
(uzuke.

ouorpaduueckue JaHHBIC U OCHOBHBIC HAYYHBIC JTOCTIKCHHUS
YVUYEHBIX BHITIONHUBIINX (pyHIAaMEHTAIBHBIC (PU3NICCKIC
OKCIICPUMCHTHI.

yMe€Th:

000CHOBBIBATh UACI0 (YyHIAMEHTAIBHBIX (PH3MUECKUX
9KCIIEPUMEHTOB;

AHAJIM3UPOBATH METOMKY MTPOBEACHUS (PU3HUECKHX OIBITOB;
JTaBaTh 000CHOBaHHOE OOBSICHEHHE IKCIIEPUMEHTATBEHBIM
pe3ynbTaram;

TOJIb30BAThCS IKCIIEPHUMEHTAIEHBIM 000PYI0BaHUEM IS
npoBeneHus (PU3NICSCKHUX OIBITOB;

HCIOJIB30BaTh KOMIIBIOTEPHOE MOJICITUPOBAHUE JIJIS
JICMOHCTPAIIMOHHOTO U 1ab0paTOpHOro (PU3NUECKOrO IKCIIEPUMEHTA.
BJIA/IETh:

rPaMOTHBIM (PU3UUECKUM HAYIHBIM SI3BIKOM;

METOJIMKaMH MTOCTAHOBKH (DU3UUECKOTO IKCIICPUMEHTA.

[MToaroroBka mokI1a10B U
Ipe3eHTali
3ammra KypcoBbIX paboT

Hroro:

36

10

26




KAPTA JIMTEPATYPHOI'O OBECIIEYHEHUSA JUCIIUIIJIMHBI

DyHIaAMEHTAJIbHbIN YJKCIIEPUMEHT B (DM3UKe U APYIUX NpPeIMeTaxX eCTeCTBEeHHOHAYYHOI0 IUKJIA

cryarentoB OOII

neJarorudeckoe HampaBJieHHe, MarucTparypa, 44.04.01, marucrepckasi nporpamma «®@usuyeckoe 00pazoBaHue B HOBOI 00pa3oBaTe/IbHOM

MPaKTHUKE»

(HampaBieHHE U YPOBEHb MTOATOTOBKH, IU(P, MPOdHIIb)
1o 04Ho¥ Gopme 00yueHuUs

Haimnumne
HaunmeHnoBaHue MmecTto/ (ko1-Bo | [lorpeGHocTth | [Ipumevanus
IK3.)
OO0s3aTenpHas IuTEpaTypa

Mosynb Nel
[ypeiesa, H.C.. @yHmamMeHTaBHBIE SKCTIGPUMEHTHI B (PH3HHUECKOM Hayke. DNeKTHBHBIN Kypc: Yued. mocoore/ H.C. OBUM®I(1) 2
ITypenmesa, H.B. I1lapoHosa, JI.A. Hcaes. - M.: bruxom. JIaboparopust 3aanvii, 2005. - 159 c.: w. - ISBN 5-94774-150-
4:73p.
Tecnenxo, B.W. JlaboparopHbIii MPaKTUKYM 10 MeToauKe 00ydenus ¢puzuke. LLIkombHBII OBNMO®I(89) 2
buznyeckuii skcnepuMenT. J{ns ctyaeHToB 3-5 kypcos nef. By30B: yuebnuk/ B.1. Tecnenxo, E.N.
Tpyoununa. - Kpacuosipck: PO KI'T1Y, 2003. - 128 c.
HBanosa, A... EcrecTBeHHO-Hay4HBIE HAQMFOTCHKS M SKCTIEPHIMEHTBI B JIETCKOM cajty. UesioBek: yueOHoe rocoore/ KOIIIT(S) 2
AM. ranoga. - M.: Cipepa, 2004. - 224 c. - (ITporpamma pazsumvisi). - ISBN 5-89144-508-5: 56 p.
CrapopuroB, M. .. BeenieHrie B SKCTiepiMeHTATBHYO (Qr3HKYy: yaeOHoe rocodre/ M. U. Craposukos. - CI16.; M.: OBUMOI(15) 2
Jlanb, 2008. - 240 c.: wi.. - (YueOnrku 1515 By30B. CriermarnbHast areparypa). - [SBN 978-5-8114-0862-7: 355, 355, p.
@arieeB, M. A.. DrieMeHTapHast 00pabOTKa Pe3yTBTAToB SKCTieprMeHTa: yaeOHoe rocoore/ M. A. ®arees. - CI16.:|  OBUMOU(6) 2

Jlanb, 2008. - 128 c.: w.. - (YueOavKu 1151 By30B. CriermaribHast mreparypa). - ISBN 978-5-8114-0817-7: 86, 86, p.

Copoxv, AB. Omuxka. HARWTHOIEHUE, SKCITEPUMEHT, MOIEJIMPOBAHUE. [OnexrpoHHsiii pecypc]:
TPOMBBOZICTBEHHO-TIpakTiyeckoe  m3nanne/ CopokuH A.B— OnektpoH. Tekctoble aaHHBIE— M.: BITHOM.
Jlaboparopwst 3Hanmii, 2012— c— Pexxum noctyma: http/Awwwiiprbookshopru/6458— SBC «IPRbooksy, 1o
TIAPOITIO

http://www.iprbooks
hop.ru/6458

Bexpsier, B.A. OcHOBBI Teoprn SKcrieprveHTa [ eKTPOHHBIN pecypc]: yaeOHoe riocobre/ bexpsieB B — DnektpoH.
TexcToBble faHHbIe— CI16.: Poccuiickuii rocymapCTBEeHHBIN THpoMETeOporioriHeckeil yarBepertet, 2013 — 266 c.
— Pexxamv noctyra: hitp:/svww.iprbookshop.ru/14903 — 3BC «IPRbooksy, 1o napaito

http://www.iprbooks
hop.ru/14903




Momynb Ne2

[Typenmesa, H.C.. DyHnamMeHTabHbIE SKCTIEPUMEHTBI B (PHBAYECKOI HAyKe. DNEKTHBHBIN Kype: Y4ed. ocodue/ H.C. OBUM®U(1)
Iypeiera, H.B. Iaporoga, JI.A. Hcaes. - M.: buxom. JIaGoparopest 3uanuid, 2005. - 159 ¢.: w. - ISBN 5-94774-150-

4:73p.

Tecnenxko, B.U. JlaboparopHbIii TpakTUKYM 10 MeToAuKe oOyuenus usuke. [LIkonpHBIH OB1M®I(89)
busnyecknii skcniepuMenT. J{st cryneHToB 3-5 kypcos e, By30B: yuebnuk/ B.1. Tecnenko, E.N.

Tpyounmna. - Kpacnosipck: PUO KI'TIY, 2003. - 128 c.

HBarosa, A... EcrecTBeHHO-HAY4HBIC HAQFOTICHHST M1 SKCTIEPHIMEHTBI B JISTCKOM cajty. UesioBek: yaeOHoe rocoove/ KOIIIT(S)
AN. Vranosa. - M.: Cihepa, 2004. - 224 c. - (I Tporpavma passutist). - ISBN 5-89144-508-5: 56 p.

Craposuros, M. .. Beenenye B sxkcrieprMeHTaTbHYO (rsrKy: yaeOHoe rocoore/ M. W. Craposwros. - CI16.; M.: OBUM®I(15)
Jlanb, 2008. - 240 c.: vo.. - (YueOHvku 1711 By30B. CrielmarbHast jmreparypa). - [SBN 978-5-8114-0862-7: 355, 355, p.

DazeeB, M. A.. DremenTapHast 00padOTKa pe3y/IBTaroB AKCTiepruMenTa: yaeoHoe rocoone/ M. A. danees. - CI16.:|  OBUMOH(6)

Jlanw, 2008. - 128 c.: v.. - (YueOHuku 111 By30B. CrielmarbHast meparypa). - [ISBN 978-5-8114-0817-7: 86, 86, p.

Coporxvn, AB. @muka. HABTHOJIEHUE, SKCITEPUMEHT, MOJE/TMPOBAHUE. [OrnektporHblii pecypcl:
TIPOM3BONCTBEHHO-TIpakTvHeckoe  m3nanne/ CopokrH A.B— DrektpoH. Tekctoble ManHbie— M.: BUHOM.
Jlaboparopust 3aanmi, 2012— c— Pexum noctyma: https/wwwiiptbookshop.ru/6458— SObC «IPRbooksy, mo
TIAPQITEO

http://www.iprbooks
hop.ru/6458

bexpsier, B.N. OcHOBBI Teoprn SKCTIEprMEHTA [ DNEeKTPOHHBIA pecypc]: yaebHoe riocodre/ bexpsieB B — DrexrpoH.

http://www.iprbooks

TekcToBble faHHble— CI10.: Poccriickuii rocymapcTBeHHbIH TvpoMeTeoparioriieckii yarBepertet, 2013 — 266 c. hop.ru/14903
— Pexum noctyma: http:/www.iprbookshop.u/14903— 93BC «IPRbooksy, o raparo
JlonosiHuTENBHAS IUTEpATYpA
Moaynb Nel
JleMOHCTpallMOHHBIE OMbBITHI MO ONTUKE W CTPOEHMIO aroma: mocodue misa yuutens/ I. @.] OBUMOU(2)
OropoauukoB [u 1p.]. - M.: IIpocsemenne, 1967. - 174 c. - bubmuorp.: c. 171. - 0.38 p.
JleMOHCTpaIMOHHBIE OIBITHI 110 ONITUKE M CTPOCHHIO aTOMa: TocoOue [Tl yuuteneit/ A. A. OBUM®U(1)

[Toxporckwii [u ap.] ; pen. A. A. ITokpoBckoro. - M.: 'oc. yuebHo-niea. u3n-Bo MuH. ipoc.
PCOCP, 1960. - 171 c. -4.25 p.

Moynp Ne2




TepentneB, M. M.. JIeMOHCTpAIlMOHHBIM SKCHEPUMEHT 1o Qu3uke B npobieMHoM oOydeHun:| OBUMOU(S)
nocobue ans yaureneit/ M. M. Tepentses. - M.: IIpocsemenue, 1978. - 104 c.: un.. - bubauorp.:

c.103.-0.15p.

IlInpokxod, ['eopr DkcniepuMeHT 1o Kypcy aeMmentapaoi ¢puszuku/ ['eopr Hnpoxxod; I OBUM®H(1)
Inpokxod. - M.: IIpocBemenne

Y. 3: Terwmora/ mep. ¢ HeM. A. I1. Jlomana ; pen.: I1. A. 3namenckoro, I1. A. PermkeBuua. - 1965. -

227 c.-0.49 p.

[loaues, /1. III. MbICIeHHBIN SKCIIEPUMEHT B TIpenojiaBanuu (pu3uku: kaura s yaurens/ 1. 1. OBUM®U(5)

[lToaues. - M.: [Ipocsenienue, 1987. - 95 c.: ui. - 0.15 py6.
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KAPTA JIMTEPATYPHOI'O OBECIIEYHEHUSA JUCIIUIIJIMHBI

DyHIaAMEHTAJIbHbIN YJKCIIEPUMEHT B (DM3UKe U APYIUX NpPeIMeTaxX eCTeCTBEeHHOHAYYHOI0 IUKJIA

cryarentoB OOII

neJarorudeckoe HampaBJieHHe, MarucTparypa, 44.04.01, marucrepckasi nporpamma «®@usuyeckoe 00pazoBaHue B HOBOI 00pa3oBaTe/IbHOM

MPaKTHUKE»

(HampaBieHHE U YPOBEHb MTOATOTOBKH, IU(P, MPOdHIIb)
10 32049HOI Gopme o0yueHust

Haimnumne
HaunmeHnoBaHue MmecTto/ (ko1-Bo | [lorpeGHocTth | [Ipumevanus
IK3.)
OO0s3aTenpHas IuTEpaTypa

Mosynb Nel
[ypeiesa, H.C.. @yHmamMeHTaBHBIE SKCTIGPUMEHTHI B (PH3HHUECKOM Hayke. DNeKTHBHBIN Kypc: Yued. mocoore/ H.C. OBUM®I(1) 1
ITypenmesa, H.B. I1lapoHosa, JI.A. Hcaes. - M.: bruxom. JIaboparopust 3aanvii, 2005. - 159 c.: w. - ISBN 5-94774-150-
4:73p.
Tecnenxo, B.W. JlaboparopHbIii MPaKTUKYM 10 MeToauKe 00ydenus ¢puzuke. LLIkombHBII OBNMO®I(89) 1
buznyeckuii skcnepuMenT. J{ns ctyaeHToB 3-5 kypcos nef. By30B: yuebnuk/ B.1. Tecnenxo, E.N.
Tpyoununa. - Kpacuosipck: PO KI'T1Y, 2003. - 128 c.
HBanosa, A... EcrecTBeHHO-Hay4HBIE HAQMFOTCHKS M SKCTIEPHIMEHTBI B JIETCKOM cajty. UesioBek: yueOHoe rocoore/ KOIIIT(S) 1
AM. ranoga. - M.: Cipepa, 2004. - 224 c. - (ITporpamma pazsumvisi). - ISBN 5-89144-508-5: 56 p.
CrapopuroB, M. .. BeenieHrie B SKCTiepiMeHTATBHYO (Qr3HKYy: yaeOHoe rocodre/ M. U. Craposukos. - CI16.; M.: OBUMOI(15) 1
Jlanb, 2008. - 240 c.: wi.. - (YueOnrku 1515 By30B. CriermarnbHast areparypa). - [SBN 978-5-8114-0862-7: 355, 355, p.
@arieeB, M. A.. DrieMeHTapHast 00pabOTKa Pe3yTBTAToB SKCTieprMeHTa: yaeOHoe rocoore/ M. A. ®arees. - CI16.:|  OBUMOU(6) 1

Jlanb, 2008. - 128 c.: w.. - (YueOavKu 1151 By30B. CriermaribHast mreparypa). - ISBN 978-5-8114-0817-7: 86, 86, p.

Copoxv, AB. Omuxka. HARWTHOIEHUE, SKCITEPUMEHT, MOIEJIMPOBAHUE. [OnexrpoHHsiii pecypc]:
TPOMBBOZICTBEHHO-TIpakTiyeckoe  m3nanne/ CopokuH A.B— OnektpoH. Tekctoble aaHHBIE— M.: BITHOM.
Jlaboparopwst 3Hanmii, 2012— c— Pexxum noctyma: http/Awwwiiprbookshopru/6458— SBC «IPRbooksy, 1o
TIAPOITIO

http://www.iprbooks
hop.ru/6458

Bexpsier, B.A. OcHOBBI Teoprn SKcrieprveHTa [ eKTPOHHBIN pecypc]: yaeOHoe riocobre/ bexpsieB B — DnektpoH.
TexcToBble faHHbIe— CI16.: Poccuiickuii rocymapCTBEeHHBIN THpoMETeOporioriHeckeil yarBepertet, 2013 — 266 c.
— Pexxamv noctyra: hitp:/svww.iprbookshop.ru/14903 — 3BC «IPRbooksy, 1o napaito

http://www.iprbooks
hop.ru/14903




Momynb Ne2

[Typenmesa, H.C.. DyHnamMeHTabHbIE SKCTIEPUMEHTBI B (PHBAYECKOI HAyKe. DNEKTHBHBIN Kype: Y4ed. ocodue/ H.C. OBUM®U(1)
Iypeiera, H.B. Iaporoga, JI.A. Hcaes. - M.: buxom. JIaGoparopest 3uanuid, 2005. - 159 ¢.: w. - ISBN 5-94774-150-

4:73p.

Tecnenxko, B.U. JlaboparopHbIii TpakTUKYM 10 MeToAuKe oOyuenus usuke. [LIkonpHBIH OB1M®I(89)
busnyecknii skcniepuMenT. J{st cryneHToB 3-5 kypcos e, By30B: yuebnuk/ B.1. Tecnenko, E.N.

Tpyounmna. - Kpacnosipck: PUO KI'TIY, 2003. - 128 c.

HBarosa, A... EcrecTBeHHO-HAY4HBIC HAQFOTICHHST M1 SKCTIEPHIMEHTBI B JISTCKOM cajty. UesioBek: yaeOHoe rocoove/ KOIIIT(S)
AN. Vranosa. - M.: Cihepa, 2004. - 224 c. - (I Tporpavma passutist). - ISBN 5-89144-508-5: 56 p.

Craposuros, M. .. Beenenye B sxkcrieprMeHTaTbHYO (rsrKy: yaeOHoe rocoore/ M. W. Craposwros. - CI16.; M.: OBUM®I(15)
Jlanb, 2008. - 240 c.: vo.. - (YueOHvku 1711 By30B. CrielmarbHast jmreparypa). - [SBN 978-5-8114-0862-7: 355, 355, p.

DazeeB, M. A.. DremenTapHast 00padOTKa pe3y/IBTaroB AKCTiepruMenTa: yaeoHoe rocoone/ M. A. danees. - CI16.:|  OBUMOH(6)

Jlanw, 2008. - 128 c.: v.. - (YueOHuku 111 By30B. CrielmarbHast meparypa). - [ISBN 978-5-8114-0817-7: 86, 86, p.

Coporxvn, AB. @muka. HABTHOJIEHUE, SKCITEPUMEHT, MOJE/TMPOBAHUE. [OrnektporHblii pecypcl:
TIPOM3BONCTBEHHO-TIpakTvHeckoe  m3nanne/ CopokrH A.B— DrektpoH. Tekctoble ManHbie— M.: BUHOM.
Jlaboparopust 3aanmi, 2012— c— Pexum noctyma: https/wwwiiptbookshop.ru/6458— SObC «IPRbooksy, mo
TIAPQITEO

http://www.iprbooks
hop.ru/6458

bexpsier, B.N. OcHOBBI Teoprn SKCTIEprMEHTA [ DNEeKTPOHHBIA pecypc]: yaebHoe riocodre/ bexpsieB B — DrexrpoH.
TekcToBble faHHble— CI10.: Poccriickuii rocymapcTBeHHbIH TvpoMeTeoparioriieckii yarBepertet, 2013 — 266 c.
— Pexum noctyma: http:/www.iprbookshop.u/14903— 93BC «IPRbooksy, o raparo

http://www.iprbooks
hop.ru/14903

JononHuTenbHas aureparypa

Momyinb Nel

JleMOHCTpaIMOHHBIE OMBITHI 10 ONTHKE M CTPOCHHUIO aroMma: mocobwe mnst yuutens/ [. O.

OropoauukoB [u 11p.]. - M.: IIpocsemenne, 1967. - 174 c. - bubmauorp.: c. 171. - 0.38 p.

OBHM®U(2)

JleMOHCTpaIOHHBIE ONBITHI TIO ONITUKE M CTPOCHUIO aTOMa: Tocodue s yunteneir/ A. A.
[ToxpoBckwii [u ap.] ; pen. A. A. Ilokposckoro. - M.: T'oc. yueOHo-1ies1. u3a-Bo MuH. mpoc.
PC®CP, 1960. - 171 c. - 4.25 p.

OBHIM®U(1)

Momys Ne2

TepentoeB, M. M.. JIeMOHCTpAIIMOHHBIM AKCHIEPUMEHT MO (PU3MKE B MPOOIEMHOM OOYUYCHHH:

nocobue st yaureneir/ M. M. Tepentses. - M.: TIpocsemienune, 1978. - 104 c.: wi.. - bubmuorp.:
c.103.-0.15p.

OBHM®HU(5)

mpokxod, ['eopr DxcrepumenT 1Mo Kypcy uteMenTapaoi ¢usuku/ ['eopr [lnpoxxod; I.
[mpokxod. - M.: [IpocBenienue

OBHIM®U(1)
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Y. 3: Termota/ mep. ¢ HeM. A. I1. Jlomana ; pen.: I1. A. 3aamenckoro, I1. A. PeimkeBuua. - 1965. -
227 c.-0.49 p.

[loaues, /1. L. MbICIEHHBIN SKCIIEPUMEHT B TIpenoaBanuu (pu3uku: kaura ais yaurens/ 1. 1.
[omues. - M.: Ilpocsenienne, 1987. - 95 c.: ui. - 0.15 py6.

OBHM®U(5)




«Dy

KOHTIJOJIBHO-I/I3MepI/lTeJII>HI)Ie MaTepHaJbl

KonTponbHbIe BONPOChI M0 AUCHHUILINHE
HAaMeHTaJIbHbIe IKCIePHMEHTHI B (PU3UKe U B APYTHX MPeIMeTaX eCTeCTBeHHOHAYYHOI0
HHMKJI2»

1. B uem 3akirogaeTcst CylIHOCTh METO/Ia Hay4yHOTo 1mo3HaHus Jlexkapra?

2. Kak KOHTpOIMPYETCS JOCTOBEPHOCTh HAYYHBIX 3HAHUI?

3. Yto cocTaBisieT OCHOBY Hay4yHOU Teopun?

4. KakoBa poJib 3KCIIEPUMEHTA U ONbITA B MOCTHKEHUH €CTECTBEHHO-HAYYHOU UCTUHBI?
5. YeM 00ycCI0BIUBAETCS HETOUHOCTD 3KCIIEPUMEHTAIIBHBIX PE3YJIHTAaTOB?

6. Ha3oBuTe OCHOBHBIE MTOJIOKEHHSI TEOPUU €CTECTBEHHOHAYYHOT'O TO3HAHUS.

7. OxapakTepu3yuTe TpU CTAIUU €CTECTBEHHO-HAYYHOTO MMO3HAHUS UCTUHBI.

8. UTo 03HayaeT OTHOCUTEIBLHOCTh €CTECTBEHHO-HAYYHbIX 3HAHUMN?

9. B yem 3akirouaeTcsi €IMHCTBO SMIIMPUUYECKOTO U TEOPETUUECKOTO MO3HAHUSA?

10. KakoBa poJib OLIYIIEHHI U PEACTaBICHUI B IpoLiecCce MO3HAHUS?

11. Kak ycTanaBnuBaeTcs Hay4HbIi (Gakt?

12. Yto Takoe skcniepuMeHT? Uem oTIn4aeTcs SKCIEepUMEHT OT HaOIroneHus?

13. KakoBbI 0COOEHHOCTH COBPEMEHHBIX TEXHHUECKUX CPEICTB AKCIIEPUMEHTA ?

14. HazoBuTe 0CHOBHBIE ()OPMBI MBIIIITICHUSI.

15. Ha yem oCHOBBIBAa€TCSI HAYYHOE TIPEABUACHHUE?

16. B ueM 3aknrodaeTcst METOAOJIOTUSL €CTECTBO3HAHNUSA?

17. aiiTe KpaTKyro XapaKTEpUCTUKY METOJOB U IPUEMOB €CTECTBEHHO-HAYYHBIX CCIICIOBaHUN.
18. Yto Takoe HayyHOE OTKpbITUE?

19. KakoBa posib TBOPUECKOTO BOOOPAKEHHSI B HAYYHOM TTOUCKE?

20. Kak cTpoutcst HayuHOE JOKa3aTelnbCTBO?

21. Ha3oBUTE OCHOBHBIE apPTyMEHTBI, ONPEACIAIONINE MPAKTUYECKYIO HAPABICHHOCTh
AKCIIEPUMEHTA.

22. U3 kakux 3TanoB COCTOUT HKCIIEPUMEHT?

23. OxapakTepusyiiTe poib H300peTaTeIbHON U KOHCTPYKTOPCKON paOOThI Ha
MOJrOTOBUTEJIBHOM CTAINU SKCIIEpUMEHTA?

24. Kak noBBIILIAETCS TOUHOCTh SKCIIEPUMEHTAIbHBIX U3MEPEHUI?

25. Kakue omepariuy BKIIOUaeT 00padoTKa SKCIIEPUMEHTAIBHBIX Pe3yJbTaToOB?

26. B uem 3akmrouaeTcs cnienn(rka COBPEMEHHBIX SKCIIEPUMEHTATBHBIX U TEOPETUIECKUX
UCCIJIEIOBAHUIN?

27. Ha3oBUTE NpUYMHBI OTOPBAHHOCTU TEOPHUH OT IKCIIEPUMEHTA.

28. B kakuxX Tpex HaIlpaBJICHUSAX, BAYKHBIX JJIsl SKCIIEPUMEHTA, pa3BUBAETCA Ja3epHasi TEXHUKA?
29. 15151 yero npuMeHseTCa CHHXPOTPOHHOE U3TyyeHue?



30. Kakue nporeccbl U CBOMCTBA UCCIENYIOTCS C MTOMOILBIO METOAA SIIEPHOTO MAarHUTHOTO
pe3oHaHnca?

31. JlaiiTe KpaTKyr0 XapaKTEpPUCTUKY BO3MO)KHOCTEN ONTUYECKON M MacC-CIEKTPOCKOIHH.
32. YTo MOXKHO OMIPENENTUTh METOJIJaM1 PEHTTCHOCTPYKTYPHOTO aHaJIM3a U HeUTpoHorpaduu?
33. B kakux MaTepuaiax u Korja oOHapyXeHa BBICOKOTEMIIEpaTypHasi CBEpXIIPOBOIUMOCTh?
34. OxapakrepusyiTe crieniupuKy v MpeuMyIIecTBa XUMUIECKOTO Jiazepa.

35. JIns1 uero npuMEHSOTCS MOJIEKYIISIPHBIE YUK ?

36. HazoBuTE OCHOBHBIE JOCTUKEHHUSI COBPEMEHHOTO €CTECTBO3HAHUSA.

Tembl KypcoBbIX padoT:

. AHTHYHas HaTypanbHas punocodus u pusmka.

. O61mas xapakrepucTUKa (PU3NKU CPETHEBEKOBbSI.

. I'I"'anunei — 0CHOBOIOJIOKHUK 3KCIEPUMEHTAIBHOIO METOJA HAYYHOTO MMO3HAHUA.
. CraHoBIICHHE KJIACCHYECCKOM MEXaHUKH.

. 3axoH BcemupHoro TsaroreHus. OnbiTel [.KaBengumia.

. Bo3HukHOBEHHE TEPMOIUHAMUKHU.

. 3apoXkICHUE YUEHUS 00 AIMEKTPUUECTBE U MarHETU3ME.

0 N N BN =

. 3axoHsl M. ®apanes s anekrponnsa. JMCKpETHOCTb AIEKTPUYECTBaA.

9. 3akonsl O. Kynona, I. Oma, A. Amnepa.

10. Otkportus X. Opcerena, JK. buo u ®. CaBapa, M. dapanes.

11. BO3HUKHOBEHHE U Pa3BUTHE ONTHYECKUX BO33PEHUM.

12. Ontuueckue uccnenosanusa M. Herotona. Kopnyckynspnas npupona cesera 1o Herotony.
13. Ontuka X. [oiirenca. Teopusi CBETOBBIX MPUCTYTIOB.

14. DnexkrpomarneTusm B Tpynax M. @apanes u Jx. Makcsemia.

15. SIBnenue aeKTpOMarHUTHOM MHAYKLMHU B SKciepuMeHTax Papajes.

16. OnerTel Matikenscona-Mopiu, Tpayrona-HoOmst mo oOHapykeHuro 3¢upa. MexaHudecKkui u
AIIEKTPOMArHUTHBIN 3up.

17. OcnoBuble nonoxeHust OTO, ux 3KkcrepuMeHTaaIbHas OCHOBA.

18. OnbITHOE MOATBEPKACHUE TPUHIUIIA SKBUBAJIEHTHOCTH B 3kcniepuMmenTax M. Herotona, @.
beccens, P. OtBema, b. bparunckoro u B. [1aHoBa, a Takxke B KOCMUYECKUX KCIIEPUMEHTAX.
19. KocBeHHOE U TIpsIMO€ MOATBEPKACHNE IPABUTAIMOHHBIX BOJIH U YEPHBIX JIBIP.

20. M nes aToMa Kak OCHOBHOTO AJIEMEHTA MUPO3IaHUS U KPYIIEHHUE MPEICTABIECHUNA O €r0
HEJECIUMOCTH.

21. Pa3BuTre MOJIEKYIISIPHO-KHHETHYECKON TEOPUH.

22. Uccnenosanme J1.J1. Tomcona. PannoakTHBHOCTb.

23. OmnpeneneHue 3apsia 1 MacChl 3JIEKTPOHA.

24. Kamepa Bunbcona. Kocmnueckue myun. Pagnoxumus.

25. Dddexr 3eemana.

26. DkcriepUMEHTaJIbHbIE UCCIIEOBAHNS TEIUIOBOTO U3JTyUEHUSI.

27 Paboter B. Heprcra, A. DitHmreiina, Jlunnenmana, Jle6asi, bopHa mo kBaHTOBOW TEOpUU



TEIJIOEMKOCTH.

28. OnbiTel Pe3epdopaa mo paccenBaHUIO a-4acTHIL.

29. Uneu bparra o npupoje peHTreHOBCKUX Jiydeil. IHTepdepeHus peHTTeHOBCKUX JTy4eH.
HccnenoBanue bparros u Bynbda. Pentrenocnexkrpockonusi.

30. Marnetu3m. Marauromexannueckue 3dextsl. Marautoontuueckue 3hGeKThI.

31. DkcnepuMeHTaNbHBIE 10Ka3aTeIbCTBAa KBAHTOBBIX cBOiCTB (OnbiThl dpanka-Iepia, Jleuca-
I'ymre, ®panka u Kaunmnenra, Mémnepa).

32. OtkpeiTHe cninHa. KBaHTOBaHME CIMHA.

33. OtkpeiTe A. KomnTona u npusHaHue GOTOHOB, BBEAEHHBIX A. DUHIITEHHOM.

34. DKCiepUMEHTHI, TOATBEPKIAIOIINE CIIOKHOE CTPOCHHE aTOMHOTO sAJIpa.

35. OTkpeITHE TPOTOHA U HEUTpOHA. VccnenoBanue sIepHBIX PEaKIU.

36. TeopeTnueckoe NMpeACKa3aHue U OTKPBITHE MO3UTPOHA.

37. Pa3Butne GU3MKHU AIEMEHTAPHBIX YaCTHII.



JIuct BHECEHUA N3MEHEHUI

JlomonHeHus: 1 u3MeHeHus B yuebHou mporpamme Ha 2015-2016 y4ueOnbIit ToI.

B y4ebnyto mporpamMmmy BHOCSITCS CIAEAYIONINE U3MCHCHHS:
1. VcnpaBieHa B COOTBETCTBUU C U3MEHEHHUSIMHU, BHECEHHBIMU B CTaHAapT y4eOHO-
Meroanueckoro komruiekca aucuuiinibl B KI'TIY um. B.I1. AcradbeBa
(or 13.05.2013).
2. Izamenén mmdp HanmpaBiIeHUs MOATOTOBKHU.
3. H3MmeHeHbl TpeOoBaHUS K pe3yJbTaTaM OCBOSHHS IPOTPaMMbl MarucTpaTypbl B
cesi3u ¢ BBegeHneM @OI'OC BO mno HampaBinenuto mnoarotoBku 44.04.01
[lenarornueckoe oopazoBanue (ypoBeHb Maructparypsl) ot 21.11.2014.

4. I3MeHEH TUTYJIbHBIHM JINCT B CBSI3U C U3BMEHEHHEM HAa3BaHUs YHHUBEPCUTETA.

VYyebHas nporpamMma nepecMoTpeHa U 0100peHa Ha 3aceaHuu Kadeapbl
09.09.2015, nmpotokon Ne 1
BHecéHnHble N3MEHEHUS YTBEPKAAK0:

3aBenyromas kaheapoi B.U. Tecnenko

OpnoOpeHo HayuyHO-MeTonuecKkuM coBetoM M®DOU
17.09.2015, npotokos Ne 1
IIpencenarens HMC UMOU C.B. boptHOBCKUI
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