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YTEEPZE

H.T'. Mamok
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ITporpamma yuebnoit aucunminael « OBIIAST 11 SKCIIEPUMEHTAJIBHA ST ®U3HUKA
(OB  O®M3UYECKHII TPAKTHKVYM)»  (MOJIEKYJISIPHASI  ©®H3UKA.
TEPMOJIHUHAMMKA) coctasiena Ha ocHoBe ['OC 13110 no nanpapnenuto noaroroeku 03.03.02
@u3uKa, yTBEpkKAEHHOro MpHkazoM MuHHcTepeTRa oOpaszoranns W Hayku J[HP «04» anpens
2016 . Ne284 u «llonoxennss o0 opraHusamii yucOloro mpouecca B 00pa30BaTEIbHBIX
OpraHH3alusax BBICIIEr0 NpodeccHoHaIpHOT0 o0pazosaris [oueuxoit Hapoamoit PecmyGmmkmy,
YTBEPKIAEHHOrO npuKazoM Munncrepcta odpazopaiis 1t nayku JIHP «30» oxtabps 2015 1.
Ne750.

PazpaboTtuuk:
K. neo. u., doyenm xagheopwor odwyeir ghusuxu I i .
1 QUOGKMUKY hu3uKu Y /5 - W.H. IlycTeiHEHKOBA

[Iporpamma yueGHOI AHMCHMIUIHHBL yTBepskIcia 1ia 3ace aHnu Kadeapsl obwel Guauxu u
oudakmukuy gusuxu.

[Tpotokon Ne 5 ot «17» HOsAOpa 2016 1.

B.H. bemermu

3as. kaghedpoil

[Tporpamsia yueGHOI AMCHHIIIHHBI 000pcHa vucOHO-METOAMYECKOH KOMHccHel ¢husuko-
mexHuyecko2o haxyromema

IIpotoxosn Ne 4 ot «14» nexabps 2016 1.

ITpencenarens yaeOHO-METOAHYESCKOIT KOMHCCHH
bu3nKo-TexHu4eckoro dakyiprera / B.H. Kotenko




1. O6nacte NpUMEHEHUs] M MeCTO [UCHUIUIMHBI B Yy4eOHOM Tmipouecce: YdcOHas
muctunHa  «OOmass u  skcnepuMeHTanbHas ¢usnka (OOmui (GU3HYECKUN TPAKTHKYM )»
OTHOCHUTCSI K IHKIy 0a30BOM YacTH mpodeccCHoHANbHOrO Onoka. OHa COCTOMT W3 MOJyJieH
«BBegenne k gucuuiiiHaM — (QyHIaMEHTAIbHOM TOArOTOBKM — (¢usuka», «MexaHukay,
«MonexynsipHas ¢puzuka. TepMoguHaMuKay, « IMEKTPHUECTBO U MarHeTu3m», «OnTukay, « Pu3uka
aTOMOB U aTOMHBIX fBIEHUI», «DHU3uKa aTOMHOTO sapa U yacTtuly, «OOmmit ¢uzndyeckuit
npaktukyM (Mexanuka)», «OOmuit ¢usnyecknii npaktukym (MonekymspHas — (u3uKa.
TepmonuHamuka)y, «OOmuUN GU3HIESCKUN MPAKTUKYM (DJIEKTPUUYECTBO U MArHeTH3M )y, «OO0mmii
¢usnueckuit mpaktukym (Ontuka)», «OOmmi ¢usndeckuil mnpaktukym (Pu3nKa atroMoB U
aTOMHBIX SIBICHUN )», «O0muit puznyeckuit npakTukyM (Pu3nKa aTOMHOTO SApa U YaCTHUIL)».

Jnst u3y4yeHus JecaToro MOAYJS JTaHHOW Y4eOHOH NUCIMIUIMHBI HEOOXOIMMBI 3HAHUS,
YMEHHS W HaBbIKH, c(OpMHpOBaHHBIE B TIpolecce U3y4YeHHs TnpeameToB «Dusuka»
«MateMaTiKa» Ha TpEeAbIIyIIEM YypOBHE 00pa3oBaHHsA; C(HOPMHUPOBAHHBIE TPH H3YUYECHUH
MPeIIIeCTBYIOMNX IUCIMIUINH «BBenenue k aucnuminHam (QyHIaMEHTaIbHOW MOJATOTOBKU —
MaTeMaTHKay U «BBenenue Kk AucuuminHaM (yHIaMEHTAbHON MOATOTOBKU — (pusuka», O0mas u
SKCIIepUMEHTa bHas Qu3uka (DaexkTpudecTBO W MarHetusMm), OOm@as u SKCIeprUMeHTaIbHas
¢usuka (OnTuka), «Maremarndeckuii ananmsy, «Auddepenunansusie ypaBaenus. HTerpaibHbie
yYpaBHEHHS M BapHallMOHHOE WCUYUCIeHue», «Mertonpl MmaTemaruueckoil ¢usukm», «Teopus
BEPOSTHOCTH M MaTeMaTHYECKasi CTaTHCTUKa», a Takke (OpMHpPYEMbIe B XOJIE COIyTCTBYIOIIETO
M3y4YeHUs IUCHUIUIMHBI «OOmas M sKkcnepuMeHTanbHas Qusuka (Pu3nka aToMOB M aTOMHBIX
SIBIICHUI )».

3HaHUs, YMEHUS U HaBBIKHU, YCBOCHHBIE U COOPMUPOBAHHBIEC MPU U3YYEHUU JTAHHOTO MOJIYJIS,
ABNSIOTCS  0a30BBIMM IS CONMYTCTBYIOLIETO  M3Y4YeHUs — AWCUUIUIMHBL  «OOmas u
sKCIIepUMeHTalbHas Gu3uka (DOu3uka aTOMOB M aTOMHBIX SIBIICHUH )» U TOCIEAYIOUIETO U3yUYeHUS
mucuuiuinH: «OO0mast U sKcnepuMeHTanbHas (usnka (PuszMka aroMHOTO sAapa MW YACTUL)Y,
«Pannoduznyeckas 31eKTpoHUKa», «MeTonnka npenoaaBanus Guznkn», « TexHuka JTEeKIIHOHHBIX
JIEMOHCTpaUi», «HUCIEHHbIE METOIBIY.

2.  HopmaTuBHbIe CCBUIKH (1pU HEOOX0OUMOCMU)

3.  CTpyKTypa IUCUUILTUHBI (MOOY/51)

ouHasi hopma *3a0uynasn gpopma
oOydeHus Ha 6aze 00yueHus Ha basze
XapakTrepucTuka yuyeOHON AUCIUTUTNHBI CIIO BIIO
coo | MO 100 | (yexop. | (yexop
(yckop.) ' '
) )
OO6pa3oBaTeNbHBIA YPOBEHD: AkaneMu4ecKuii OakagaBp
Hanpasnenue moaroToBku 03.03.02 ®usuka
[Tpodwib OO0t
KonmuecTBo comepkaTeabHbIX MOTyEiH 1
(Tem)

JucruminHa 6a30Boi / BApHATUBHON YacTH

0Gpa3oBaTebHOM MPOrpamMb! | IIpodeccnonanbublii 010k, bazoBas yacTh

*mexywue (MoOYIbHbIL KOHMPOTL) U

DopMBbI KOHTPOJIS N
npomedcymoyHas ammecmayus (3auém)

ouHasi hopma *3a0unas ghopma

oOydeHus Ha 6aze 00yueHus Ha basze
[TokazaTtenu 00 *CTIO 00 | ¢ yCClI;[g) (}ilzg,
(yckop.) ) ' ) '




KonnuecTBo 3a4eTHBIX eIUHUI] (KPEIUTOB) 2
KonnuecTtBo yacos 72
I'op moaroToBKU 3
Cemectp 5
KomandaecTBo yacoB
- JICKIIMOHHBIX
- MPAKTHYECKUX, CEMHUHAPCKUX
- 1a00paTOPHBIX 32
- CAaMOCTOSITEILHON pabOTHI 40
B T.4. UHJIMBHIyaJIbHOE 3aJaHIE

HenenpHO€E KOJIMYECTBO YacoB, B T.U.

ayAUTOPHBIX 2

COO — obmee cpeHee oOpazoBaHUe
CIIO — cpennee nmpodeccrnoHaTbHOE 00pa3oBaHUE
BIIO — Beiciee nmpodeccroHaabHOe 00pa3oBaHKe
1- B cootBerctBUM ¢ OOII (0cHOBHOM 00pa3oBaTeNbHOM MPOrpaMmMoit)

4. OnucaHue TMCUMIUIMHBI (M00VIs)

Menu u 3agaun.

Ileny — HayuuTh CTYJEHTOB MeETOJaM (PU3MUECKOTO HKCIEPUMEHTAa U OCHOBaM TEOPHUHU
OIIMOOK; HAYYUTh CTYJIEHTOB aKTUBHO NMPUMEHEHSATh TEOPETUUYECKHUE OCHOBBI (PU3MKH B KaueCTBE
pabodero ammaparta, [O3BOJISIOUIETO IPOBOJUTH OSKCIIEPUMEHTAJIbHBIE HUCCIEJOBaHUS U
oOpabaTbIBaTh MX pe3yJbTaThl; HAYYUTh CTYJCHTOB CaMOCTOATENBHO pPAabOTaTh U KPUTUUYECKH
OILICHUBATD IMOJIYYEHHBIE PE3yJIbTATHI.

3aoayu — yctpanuTh (HopMalu3M B 3HAHUX; HAYUUTh NMPUMEHATh TEOPETUUYECKHI MaTepHas
K aHaIW3y KOHKPETHBIX (U3NYECKUX CHUTYyallud; OSKCIEPUMEHTAIbHO W3YYUTh OCHOBHBIE
3aKOHOMEPHOCTH, OLEHUTh NOPSAIAKU N3Y4aeMbIX BEJIMUYUH, ONPEAEIUTh TOYHOCTh U IOCTOBEPHOCTh
MIOJIYYEHHBIX  pEe3yJbTaTOB; O3HAKOMUTh C COBPEMEHHOM H3MEPUTEIBHON amnmnaparypou,
npuHIUnaMu e€ JeHCcTBUSA, ¢ OCHOBHBIMU IpHHLUNAMH cOopa U 00pabOTKH (U3NUECKOM
uHbOpMallMU; C OCHOBHBIMHU D3JIEMEHTAMHM TEXHUKH O€30MacHOCTH TMpU  IPOBEIECHUU
HKCIEPUMEHTANIBHBIX UCCIIEOBAHUM; IPOBEPUTH HA OMbBITE CIPABEATMBOCTh (PU3MUECKUX 3aKOHOB;
MPUOOPECTH HABBIKK B MPOBEJCHUU HKCIIEPUMEHTa U 00pabOTKe ero pe3ysbTaToB; CHOPMUPOBATH
KPUTUYECKOE OTHOIICHHWE K pe3yJibTaTaM, MOJIY4YeHHBIM B XOJ€ JKCIEpHUMEHTa; c(opmHupoBaTh
3HAHUS U YMEHHS CTYJEHTa, HEOOXOIMMBIE U JIOCTATOYHbIE JJIs MOHUMAHHUS SIBJICHUN U MPOLIECCOB,
MIPOUCXOAIINX B IPUPOJIE U TEXHUKE.

TpeGoBanuss K pe3yabraTaM OCBOeHHsI AWCHMIUIMHBL: [lpomecc usydeHus Monyis
HarpaBjieH Ha (OPMHUPOBAHUE IIEMEHTOB CIEAYIONTNX KommeTeHuid B coorBeTcTBUu ¢ ['OC BI1O
10 JJAHHOMY HAITPaBJICHUIO MOATOTOBKH (IPOQHITIO):

a) oowexyromypnuix (OK):

- CHOCOOHOCTBIO  HCIIOJIb30BaThb OCHOBBI  (MIOCOMCKUX 3HAaHUM uid  (OPMHPOBAHUSA
MupoBo3z3pendeckoit nozunuu (OK-1);

- CHOCOOHOCTBIO AHAJIM3MPOBATH OCHOBHBIE O3Talbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3Butus obuecTBa sl opMupoBaHus rpaxaanckoit nosuuuu (OK-2);

- cHnocoOHOCTBIO K KOMMYHHMKAllMM B YCTHOM M NHCbMEHHOH (¢opMax Ha pPYCCKOM,
YKPauHCKOM ¥ MHOCTPAHHOM S3bIKaxX JJIsi peLeHHs 3aJad MEXJIMYHOCTHOTO U
MEXKYJIbTypHOTrO B3aumojeiicteus (OK-5);

- CIOCOOHOCTBIO paldoTaTh B KOJUJIEKTHBE, TOJIEPAHTHO BOCIPHHMMAs COLMAJIbHbIE,
ATHUYECKHE, KOH(eCcCHOHaIbHBIE U KYJIbTypHbIe pasnuuus (OK-6);



CIIOCOOHOCTBIO K cCaMOoOpraHu3anuu u camoodpazosanuto (OK-7);
0) oowenpogpeccuonanvhnuvix (OIIK):
CIIOCOOHOCTBIO ~ MCIIONIB30BaTh B NMPO(ECCHOHAIBHOW  JeSITEeNbHOCTH  Oa30BbIe
€CTECTBCHHOHAYYHBIC 3HAHU, BKIIIOYAs 3HAHUS O PEAMETe U 00BEKTaxX U3yUeHHUs, METO/IaX
HCCIICIOBAaHMS, COBPEMEHHBIX KOHIIEMIHUAX, TOCTIXKEHUSIX U OTPAaHUYCHUSX €CTECTBEHHBIX
HayK (MpexJe BCero (pM3uMKHU, XHUMUHU, OUOJIOTHH, SKOJOTUHU, HAyK O 3€MJIE U YEJIOBEKE)
(OIIK-1);
CHOCOOHOCTBIO HCIOJB30BaTh B MPO(EecCHOHANBHON NeATENbHOCTH 0a30Bble 3HAHUS
(byHIaMEHTaIbHBIX pa3esioB MAaTEeMaTHKH, CO37aBaTh MAaTEMaTUYECKHE MOJENU THIIOBBIX
npodeCCHOHATBHBIX 337]a4 U HHTEPIIPETUPOBATH MOTyUYEHHBIE PE3YIbTAThI C yUYETOM TPAHHUI]
npumenumocTu mozeneit (OITK-2);
CHOCOOHOCTBIO ~ MCIIOJIB30BaTh 0a30Bble TEOPETUYECKUE 3HAHMUS (yHIaMEHTaIbHbBIX
paszesnoB oOuiel u TeopeTHueckoi Gu3nKu Ui pereHus npopeccuonanbHbix 3aga4 (OITK-
3);
CIOCOOHOCTBIO TIOHUMATh CYITHOCTh M 3HaYeHHE MH(POpPMAlUU B Pa3BUTUU COBPEMEHHOTO
oO1iecTBa, 0CO3HABaTh OMACHOCTh U YIpo3y, BO3HMKAIOIIME B 3TOM Ipoliecce, coOIoaaTh
OCHOBHbIE TpeOoBaHus1 HHPpOpMaLmonHoi 6e3onacHocTu (OIIK-4);
CHOCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIE METOABI, CIOCOOBI M CpPEACTBA IOJIYYEHHS,
XpaHeHus, nepepadoTku HMHGOPMAIMM M HABBIKM pPAabOThl C KOMIIBIOTEPOM Kak CO
cpeactBoM ynpasneHus uHpopmanueit (OI1K-5);
CIIOCOOHOCTBIO pelIaTh CTaHIApTHHIE 33Jauu NMPO(EeCCHOHATBHON 1eATEbHOCTH HAa OCHOBE
MHGOPMallMOHHON M OuOIMorpapuueckoil KyJbTypbl C MPUMEHEHHEM HH(GOPMalMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C y4€TOM OCHOBHBIX TpeOOBaHUM HMH(OPMAIIMIOHHON
6e3onacHoctu (OIIK-6);
CIIOCOOHOCTBIO KPUTUYECKH MEPEOCMBICIMBATh HAKOIUIEHHBIH ONBIT, H3MEHATh INpU
Heo0X0uMOCTH HanpasieHue csoeit aesrenbHocTu (OIIK-8);
CIIOCOOHOCTBIO MOJYYMTh OpPraHU3allMOHHO-YIPABICHYECKHE HAaBBIKM Hpu pabore B
HAyYHBIX TPYMIax U IpYruX MajiblX KojuiekTuBax ucnonnureneit (OIIK-9).

B) npogeccuonanvuvix (I11K):
HAYUHO-UCCNIe006aMeNbCKAA U NPOCKMHAA 0eAMEIbHOCHb:
CIIOCOOHOCTBIO HCIIOJIb30BaTh CIEIHATU3UPOBAHHbIE 3HAHUSA B 00JacTH (U3UKU IS
ocBoeHus MpoduabHbIX pusndeckux aucuummiuH (I1IK-1);
CIIOCOOHOCTBIO ~ NPOBOJUTH  HAayuyHble  HCCIEAOBaHMS B u30paHHOW  oOjactu
AKCIEPUMEHTAIbHBIX U (MJIM) TEOPETHUYECKHX (U3NYECKUX HCCIIETOBAaHUM € MOMOILbIO
COBpEeMEHHOI MpHOOpPHOI 0a3bl (B TOM YHUCIE CIOXKHOTO (DU3MUECKOrO 00OpyAOBaHUS) U
MH(GOPMALMOHHBIX TEXHOJIOTHH ¢ y4eTOM OTe4eCTBEHHOro U 3apy0exHoro onbita (I1K-2);
HAYYHO-UHHOBAUUOHHAA 0eAMETbHOCHb:
TOTOBHOCTHIO TPHUMEHSATh Ha MPAKTUKE MPOQPECCHOHATIbHBIC 3HAHWUS TEOPHH W METOJOB
¢buznueckux uccnenoBanuit (I1K-3);
CIIOCOOHOCTBIO TMPHMEHSATh Ha TMPAaKTHKE MNPOQECCHOHATbHBIE 3HAHWUS H yMEHUS,
NOJIyYEeHHBIE IPU OCBOCHUU NPOPUIBHBIX pruznyeckux aucrumiud (I1K-4);
CIIOCOOHOCTBIO TI0JIB30BATHCSI COBPEMEHHBIMU METOAAMU O0OpaOOTKH, aHAJIM3a U CUHTE3a
¢duznueckoil nHpopmanuu B U30paHHOM 061acTU PUZNIECKUX
uccnenosanuit (I1K-5);
Op2AHU3AUUOHHO-YNPABTICHYECKAS 0eAMENbHOCHb:
CHOCOOHOCTbIO TMOHUMAaTh M HCIOJB30BaTh HAa MPAKTHUKE TEOPETUYECKUE OCHOBBI
OpraHu3aliy U IIaHUpoBaHus ¢pusnueckux uccinenosanuii (I1K-6);
CHOCOOHOCTBHIO Y4YacCTBOBAaTh B IOATOTOBKE M COCTABJIEHUU HAayYHOW JOKYMEHTAIMH I10
ycraHoBieHHo# popme (ITK-7).

B pe3yabTate nzyueHusi MOayJisl CTY/IEHT JA0JKeH
3namo:



* OCHOBHBIE 3aKOHBI (PU3UKH U TPAHUIBI UX TPUMEHUMOCTH;

* METOJIOJIOTHIO U METO/IbI UCCIIEI0BAaHUI B (PU3UKE;

* BO3MOXXHOCTH M 00JacTH MPUMEHEHHUsS METOA0B SKCICPUMEHTAJbHBIX HCCIECIOBAHUN B
¢bu3uke;

* OCHOBBI TEOPUU OLIMOOK;

* Ha3HAYCHHE U TEXHUYECKUE XapaKTEPUCTUKU (PU3NUECKUX TPUOOPOB;

* METO/Ibl KCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUN aTOMHBIX SIBJICHUM.

Ymems:

* paboTaTh ¢ NPOCTHIMU U3MEPUTEIILHBIMU IPUOOPAMU M SKCIICPUMEHTAIBHOM anmapaTypoi;

* IPUMEHSTh OCHOBHBIE MOHATHUS U 3aKOHBI (PU3UKU Ui KAYECTBEHHOI'O U KOJIMYECTBEHHOIO
aHann3a PU3MYECKUX SBICHUM;

* ONPEEINIATh 3aKOHBI, KOTOPHIM MOJYUHSAIOTCS MIPOLIECCHI;

* [IPE/ICKA3bIBATh BO3MOXKHBIE CIIEICTBUS;

* 000CHOBBIBaTh METOJUKU (PU3MYECKUX M3MEPEHUH U OLEHUBaTh HX METOJUYECKYIO
MIOTPELIHOCTD;

* CUCTEMaTU3UPOBATh PE3yIbTAThl HAOIIOACHU;

* nenaTh 000OIIEHNS ¥ OLIEHUBATH MX JIOCTOBEPHOCTh M IPAHULIBI IPUMEHUMOCTH;

* MCIIOJIb30BaTh MaTeMAaTUYECKUI amnmapaT MpU BBIBOJAE CIEACTBUN (DPU3MUYECKHUX 3aKOHOB U
TEOPUi];

* MCIOJIb30BaTh MaTEMAaTUYECKUH anmnaparT AJis peleHHUs MPAaKTUYECKUX 3a/1ay;

* PACCUUTHIBATH CUCTEMATUYECKHE U CIy4yaiHble OIIMOKH SKCIIEPUMEHTA;

* BBISIBJISITH M YCTPAHATh POMaxu;

* 00pabaTbIBaTh, aHAJM3UPOBATh, CUCTEMAaTU3UPOBATh U KPUTHUYECKH OLICHUBATh PE3yJIbTATHI
AKCIIEPUMEHTAIbHBIX HCCIIEI0BAHUM, UCIIONb3YsI OCHOBHbBIE TIOHATHUS, 3aKOHBI U MOJIENH (PU3UKY;

* ONUCBIBATE U OOBACHATH KA4YEeCTBEHHO (DU3MYECKHE TPOLECCHl, MPOUCXOIAIINE B
€CTECTBEHHBIX yCIOBUSX.

Bnaoemp:

* CUCTEMOM TEOPETHUECKUX 3HAHUI MO (U3HKE;

* HaBBIKAMU pEIEHUs SKCIEPUMEHTAIbHBIX 33a4 1o Kypcy OOmas u 3KcrepuMeHTaIbHas
¢bu3uka;

* HaBbIKaMU pabOTbl C COBPEMEHHBIM H3MEPHUTENBbHBIM 00O0pYIOBaHUEM, JaO0OPaTOPHBIMU
YCTaHOBKAMU;

* OCHOBHBIMH M€TOJaMH 00paOOTKM U MHTEPIPETALUH PE3yJIbTaTOB SKCIIEPUMEHTA;

* HaBbIKaMU pabOThI C y4eOHOM, HAy4YHOU U METOUYECKON JTUTEPATyPOH.

5. Conepxanue TMCUMILIMHBI (MOYJIs1) U GOPMBI OPraHU3alUM Y4eOHOI0 Mpouecca
[IpenogaBanne Moayssl MpeaycMaTpuBaeT cliefyomue (opMbl OpraHU3alUd y4eOHOro

npoiiecca: JJabopaTopHbIe 3aHATHS, KOHCYJIbTAllUK, CAMOCTOSITEIbHAs paboTa CTyACHTA.
IIpn mpoBeneHnu 3aHATHM 1O AMCHUIUIMHE «OOwIasi M 3KCIEpPHMMEHTAJAbHas (PU3MKA

(Mmomynp 10 — «OOmmit ¢usnuecknii npaktukym (®Pu3uka aroMOB M ATOMHBIX SIBICHUI )»
UCIOJIb3YIOTCSl OOBSCHUTEIbHO-WILIIOCTPAaTUBHBIE, SBPUCTUYECKUE U HCCIEI0BATEIbCKUE METObI
IIPETIOIaBaHusl.

B ydeOHOM mpoliecce MIMPOKO HCHOJB3YIOTCS AaKTUBHbIE W HWHTEPAKTUBHbBIE (HDOPMBI
NPOBEJCHUS 3aHATUH (pa300p KOHKPETHBIX CUTYalMd, TUCKYCCHs, IMOJIEMHKA), BHEAyAUTOPHAs
caMOCTOsATeNIbHAsT paboTa, OATBHO-PEUTHHIOBAas CHCTEMa OLCHKU YCHEBAeMOCTH, JHYHOCTHO-
OpPUEHTUPOBAHHOE 00yUeHue, MPodIeMHOe 00yUYeHne, OI0UHO-MOTyIbHOE 00yUYEeHHUE.

CamocrosiTenbHass paboTa CTYIEHTOB MpEAyCMaTPUBAET BBINOJIHEHUE WHIUBUAYATbHBIX
3aJaHUi; TOATOTOBKY K J1a0OpPaTOPHBIM 3aHSATHSAM: H3yYeHHE Y4eOHOW W METOIUYECKON
JUTEpaTyphl, COCTABJIEHUE KOHCIEKTOB, H3yu€HUE NpUOOpPOB M 00OpYJIOBaHUs, NPOBEACHUE
IKCTIEpPUMEHTA, 00pPaOdOTKY TMOyYSHHBIX PE3YJIbTAaTOB, AHATIH3 MMOJYYECHHBIX PE3yJIbTATOB.



HopsaaxkoBbIi Tema s1abGopaTopHoii padoThI
HOMeEp
JadopaTopHoOH
padoThbI
1 W3mepenue 3Hepruu nepBoro Bo30yKJIEHHOTO YPOBHS aTOMa PTYTH U €T0
sHeprun noHuzanuu (onbIT @panka-I'epma)
2 M3ydenue criekTpa aroMa BOJI0poaa
3 M3y4eHne cnekTpa aroma HaTpust
4 M3ydeHne criekTpa MorJIonieHUs: MOJIEKYJIbI Mo1a
5 OnTHyeckuil KBAaHTOBBIN '€HEPATOP HA CMECH I'ENMsl U HEOHA
6 N3MepeHne BeTMYMHbI MArHUTHOTO MOMEHTA HOHA
7 N3yueHune sABIIEHUS SIACPHOIO MarHUTHOI'O PE30HAHCA, U3MEPEHUE
TMPOMAarHUTHOTO OTHOLICHMS SIAEP




TemaTuueckuii JIaH (3anoaHAemMcs CO2NACHO Y4eOHOMY NIaHY)

KoauuyecTBo yacoB

OuHnas ¢opma

3aouHas popma

Ha 0a3e 001ero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BLICHIETO

npo¢eccuoHATbHOT0 npo¢eccuHOHATBHOTO
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6. TeMbl ceMMHAPCKUX 3aHSATHH.

CeMHHapcKHe 3aHATUS HE IPEIYCMOTPEHBI YU€OHBIM IIJIAHOM.

7. TeMbl NPaKTUYECKUX 3aHATHIL.

ITpakTyeckue 3aHATHS HE IPEAYCMOTPEHbl YUEOHBIM ILIIAHOM.

8. Tembl 1a00paTOPHBIX 3aHATHH

1 M3mepeHue 3Hepruu nepBoro Bo30yXICHHOTO YPOBHS aTOMa PTYTH U €ro SHEPrun
nonuzanuu (onsiT @panka-I'epia)

2 HW3ydeHue cnekTpa aToMa BOAOpoOJa

3 H3yueHue criekTpa aToMa HaTpus

4 HW3zydeHue crieKTpa MOIJIOUICHHS MOJIEKYJIB HOoza

5 Onrtuyeckuil KBAaHTOBBIM F€HEPATOP HA CMECHU T'eiusl U HEOHA

6 I3mepeHne BeIMYMHBI MArHUTHOIO MOMEHTA HOHA

7 VI3yueHue sIBIEHUS AI€PHOTO MarHUTHOTO PE30HAHCA, N3MEPEHNE TMPOMAarHUTHOTO
OTHOIIECHHUS JIEP

9. CamocrtosiTeibHasA padoTa

CamocrosTenbHas padoTa CTyJIEHTOB MpelyCMaTpUBAET MPOPAOOTKY TEOPETUUECKUX OCHOB
IPOCIYLIIAHHOTO  JIEKIJMOHHOTO  MaTepuajla; MW3y4YeHHE OTIENbHBIX TEM M BOIIPOCOB,
3alUIAaHUPOBAHHBIX ISl CaMOCTOSTENIBHOTO M3Y4YEHHs; HM3y4deHHEe Y4YeOHOH M METOJIMYEecKOil
JUTEpaTyphl; COCTABJICHHWE KOHCIEKTOB; CHCTEMAaTH3allMI0 M3YyYEHHOIO0 MaTepuajga mepen
MOJyJIBHBIM KOHTPOJIEM.

10. UnauBuayaJabHble 3a1aHUSA

WuauBuyanbHble 3aJaHNUs HE TIPEeyCMOTPEHbI YUEOHBIM TUIAHOM.

11. KoHTpo/bHbIE BONPOCHI K MPOMEKYTOYHOM aTTeCTALMHA

1. Kakoil nomkHa OBITH IUIOTHOCTh PTYTHOTO Iapa B THPATPOHE Ul YCIEHIHOI'O
nposeseHus onbita @panka u ['epua?

2. [Touemy B HaIeM OMBITE HEJIB3S ONPENEIUTH MTOTCHIUAIBI BO30YKACHUS 2-T0, 3-TO U T.JI.
BO30YK/ICHHbIX YPOBHEH aToMa pTyTH?

3. Onumwure $pU3NIECKre MPOLECCH, IPOUCXOAAIINE B THPATPOHE.

4. TaiiTe onpezenaeHne SHEPTUN MOHU3ALINY.

5. UeM 0OBSCHSIETCS CBEUEHUE PTYTHOTO IIapa B MIPOCTPAHCTBE MEXKAY CETKOW U KaTo10M?

6. UeMm OTIMYAIOTCS YIpPyTHe M HEYNpYyrHe CTOJIKHOBEHUS 3JEKTPOHOB ¢ atoMamu? [lpu
KaKHX yCJIOBHUSIX BO3MOXKHBI HEYIIPYTHE CTOJIKHOBEHNUSA?

7. Kak ycTpoeH pTyTHbII TUPATPOH, U KaKue MOTEHLMAIIbI TOIAI0TCS Ha €0 3JIEKTPO/IbI?

8. B uem cocrout 3Hauenue oneitoB O@panka u ['epria st atoMHON HU3UKn?

9. B uém 3akirouaeTcs MpoTUBOPEUUBOCTh Mozenu bopa-Pezepdopna aroma Bogopona?

10. B ueM nmpuunHa U30TONUYECKOTO CABUTA?

11. BeiBeaure Gopmyity JUlst SHEPTHHU 3JIEKTPOHA B aTOME BOJOPO/IA.

12. Kak ¢ ToOuku 3peHHs BOJHOBON Teopuu J1e bpoilns 00bscHAETCS IUCKPETHOCTh
HHEPreTUUECKUX ypoBHEH aToMa Bojgopoaa?

13. Kakue 3akoHBI Jie)KaT B OCHOBE Mojienn bopa-Pesepdopna?

14. Kak MO>XHO OOBSICHUTB TOT (DaKT, YTO SHEPIrUs MOHU3ALMHA MHOTO3JIEKTPOHHBIX aTOMOB
MEHBIIIE, YEM SHEPrusi MOHU3ALMK aToMa BoJopoa’?

15. CpaBHHMTE aTOM IIEJIOYHOTO MeTaula C aTOMOM Bojopoja. OOBACHHUTE pa3ziavyus B
CIEKTpax.

16. [lepeurcnruTe KBAHTOBBIC YHCIIA U PACKPOUTE UX (PU3HUECKHUI CMBICIL.

17. OOBsICHUTB XapaKTep, NOTYYCHHOW BaMH, 3aBUCUMOCTH YPPEeKTHBHOTO 3apsina Z*n,l ot
KBAHTOBBIX YHCEJI.

18. KakoBa ¢wusmueckass nmpuuuHa AyOJETHOW CTPYKTYphl ypoBHEH sHepruu? OT yero
3aBUCUT yOseTHOE paclierienue?

19. OObsicHuTe mpaBwia 0TOOpa MO OpPOUTATBFHOMY KBAaHTOBOMY YHWCIy M KBaHTOBOMY
YUCITYy TIOJTHOTO MOMEHTA UMITyJIbCa.



9

20. Ilpu pacuere 3¢pdexTuBHOrO 3apsaa Z*g Bbl HCIOJIB30BAIN YCPEAHEHHYIO IO BCEM
CHEKTPAJbHBIM JIMHUSAM BEJIUYMHY TOHKOIO PACIICIJICHUS] M HEKOTOpble 3HAUEHHUS KBAaHTOBBIX
yucen n u l. Jlokaxxure, 4To Takoe ycpeaHeHHe uMeeT pusnyeckuii cMpicia. OObSICHUTE, TOYEMY BbI
MOJICTaB/IsUIN B (DOPMYITy UMEHHO TaKue 3HAYEHHs KBAHTOBBIX YHCEIL.

21. OObsicHUTE X0/ MOTCHUUAIBHOW KPUBOU MOJIEKYJIbI.

22. Jlaite pusmyeckoe 000CHOBAHUE BBIICTCHUS PA3IMYHBIX BUJIOB BHYTPUMOJICKYJISIPHOTO
JIBUKCHMSL.

23. Yto Takoe nepBble pa3HOCTH SHEPTUH, U KAKOBbI 3aKOHOMEPHOCTH UX U3MEHEHHUSI?

24. OOBACHUTE MPOUCXOXKACHUE II0JIOCATOTO U CIUIOMIHOTO CHEKTpa IOIJIOLICHHUS
MOJIEKYJIbI HoAa.

25. B naboparopHoii paboTe BBl HAXOAWJIHM 3JIEKTPOHHOE, I'PAaHMYHOE M KoyiebaTenbHOe
BOJIHOBBIE yncia. KakuM rnepexosaM OHH COOTBETCTBYIOT?

26. Kakasg Mozaenp TIapMOHHMYECKOTO WM AHTapMOHUYECKOTO OCLIILISATOpPA OINUCHIBACT
K0J1e0aTEeJIbHYIO SHEPTHIO MOJIEKYJIbI U ToYeMy?

27. JlaTb onpeaeneHue U 0XapaKTEPU30BaTh CIIOHTAHHOE U BBIHYKJEHHOE U3JIyUYCHHE.

28. Urto ompeneistoT SUHIITEHHOBCKUE KO3PPUIIMEHTHI MOTIOMEHUS, HHAYLHPOBAHHOTO U
CIIOHTAHHOTO U3JIyY€HHUs U KaKOBa CBA3b MEXKIY HUMU?

29. Yto Ha3bIBAIOT HHBEPCHOM 3aCEIICHHOCTHIO M KAKOBO YCJIOBHE YCHUJICHUS U3ITyICHHSI?

30. KakoBbl IpUYMHBI YITUPEHUS CIEKTPAJIbHBIX JUHUI? UeM omnpenensercss ecTecTBEHHas
HIMpUHA CIEKTPaIbHOU JTUHUU?

31. Ha3oBuTe OCHOBHBIE »3JEMEHTHI, BXOJIME B cocTaB Jroboro mazepa. Kax
KOHCTPYKTUBHO OHU peaiun3oBanbl B He-Ne-nazepe?

32. Ha3znaueHnue cuctemsl Hakauku. Kakas cuctema Hakauku ucnons3yercsa B He-Ne-nasepe
U mouemy?

33. Hapucyiite BO3MOXXHBIE CXEMBI PACIOJIOKEHHUS HIHEPreTUUECKUX YPOBHEM aTOMOB,
KOTOpBIE MOTYT MCIIOJIb30BAaThCA JUIsl TeHEpalluy U3Iy4YeHHsl B Jlazepax (C yKa3aHHEM IEepPeX0/0B).
Kakas 13 HUX OpeanoYTUTENbHEE U ToYeMy ?

34. Ha3znauenme pe3onaropa. Kakuwe pe3oHATOpPBl HCHOIB3YIOTCSI B Ta30BBIX Jiazepax’?
KaxoBbI ycl10BYsI yCWIIEHUS U3IIyYEHUsS B TAKOM pe30oHaTope?

35. bnarogaps KakuM mpoueccaM CO3JaeTCsl MHBEPCHAs HACEIEHHOCTh B aKTUBHOM cpene
He-Ne-nazepa?. Hapucyiite cxemy sHepretnueckux ypoBHedl He m Ne u ykaxure mnepexonbl
MeX1y HUMH, IPOUCXOSIINE B ITpoLiecce padoThl J1azepa.

36. U3 kakux cooOpakeHHI BBHIOMPAIOT MapLUalbHBIE JaBJIEHUS Ta30B B Ta3opaspsaHOM
TpyOKe, ee TuaMeTp, pacCTOsSTHUE MEXKIY 3epKanamu pe3oHatopa He-Ne-mazepa?

37. Kakoil ¢Qusmueckuii CMBICT HMEIOT KBaHTOBbIe uucia ? Hamummre OCHOBHOM
CHEKTPAIBHBIM TEPM aTOMa KHUCJIOPO/a, U aToMa C dJIEKTPOHHOM KoHurypanuen 3d7.

38. Ilo kakuM mpaBuiaM 3aloJIHAIOTCS SJIEKTPOHHbIE Moxo0osoukn B artome? Kakas
nogo6osouka 3d unu 4s OyJeT 3amoIHITHCS IEPBO?

39. V kakoro aroma (B OCHOBHOM COCTOSIHUHM), COOCTBEHHBI M OpOMTAIbHBIM YIJIOBBIE
MOMEHTHI HE PaBHBI HYJIIO, a TIOJHBIN YIII0BOM MOMEHT paBEH HYJ0?

40. Ot yero 3aBUCUT BEIMYMHA MarHUTHOTO MOMEHTA aroma?

41. HanumuTe >5J€KTPOHHYIO KOH(PUIypalui0 U CHEKTpajbHBIH TepM aToMa Xpoma B
OCHOBHOM COCTOSIHUH.

42. Onpenenure MaKCUMaIbHOE KOJIMYECTBO AJIEKTPOHOB Ha f-momo6010uke

43.YT1o Takoe MarHUTHBIA pe30HAHC?

44 Yto Takoe «CIUH-CHUCTEMa»?

45.YT1o XxapakTepu3ylOT BpEMEHA CIIMH-CIIMHOBOM U CIIMH-PELIETOYHON peslakcaluu?

46.ITpu kaKOM yCJIOBUM UMEET MECTO HaChIILIEHUE?

47.IloueMy MOCTOSIHHOE MarHUTHOE MOJI€ JOJDKHO OBITh OJJHOPOAHBIM?

48.IToueMy BEKTOp MHAYKIMU BHICOKOYACTOTHOIO MOJISl TOJKEH OBITh NEPIEHINKYISIPHBIM
BEKTOPY MHAYKLHHN TOCTOSSHHOTO MarHUTHOT'O MOJIs1?
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49.ITouemy Ha sKkpaHe ociuiorpada HabmOgaeTCsS ABa CUTHATIA MOTJIONIEHUSI MATHUTHOTO
pe3zonanca?
50.ITouemMy rUpOMArHUTHOE OTHOIICHHE CYUTAIOT MMACIIOPTOM dIeMeHTa?

12. O0Opa3en 3k3aMeHALIMOHHOTO OMJIeTa
He mpexycMoTpeHO y4eOHBIM TIIIaHOM.
13. O0pa3zen TecToBOro 3aganus (IPY HAJTHUYIHH)

14. Kputepun oneHuBaHus
(Paszpabamuisaromces u ymeepacoaromes kagheopoii Ha ocnoge Ilonoxcenusn [JonHY)

KPUTEPUM OUEHUBAHNA JIABOPATOPHBIX PABOT

Orenka 3a BbINIOJTHEHHE Ja00PaTOPHOI pabOThI BHICTABISETCS 110 TAKUM KPUTEPHSIM.

I[Tpu 3amure 1a0opaTOpHOM pabOTHI BRICTABIIAIOTCSA: 32 MMOJYyYCHHUE JOIMYCKa K BBITOJHEHHIO
paboThl — MakcuMyM 1 Gat; 3a BbIOSHEHUS paboThl, opopmiieHHe oTyeTa — MakcuMyM 1 Oamt; 3a
yYMEHUE OOBSCHUTH PE3yJIbTaThl SKCIIEPUMEHTA, OOBSACHUTH MPOBEACHHBIC BBHIYHUCICHUS, 3HAHUE
OCHOBHBIX 3aKOHOB, KOTOPbIE pacCMaTpUBaIOTCS B paboTe, — MakcumMyMm 1 Oa.

Eme 2 6amna CTyZEHT MOXET IMOJY4YUTh 32 OTBET HA KOHTPOJIbHBIA BOMPOC, KOTOPBIHA
HY’)XKJaeTcs B pyHIaMEeHTaIbHON MOATrOTOBKE, OLIEHKA BBICTABIISETCS ¢ TOUHOCTHIO 710 0,5 0asioB B
3aBHCHUMOCTH OT Ka4eCcTBa OTBETA.

CTyaeHT MOJDKEH BBINIOJHUTH JabopaTopHyro paboTy mo rpaduKy W 3alUTUTh €€ He
MO3/IHEE CIEAYIOIIEro 3aHATHs, 3a KaKIoe NpOoCcpouyeHHoe 3aHsTthe oTtHumaercs 0,5 Oamnma ot
HaOpaHHOW CyMMBbI OaJIJIOB, 32 JOCPOYHOE BHIIIOJHEHHE U 3alIUTY padoThl nobasnsgercs 0,5 Oamna.

OxoHuaTenbHas OLIEHKA [0 JTUCHMIUIMHE OMNpPEIENseTcs BbIUUCICHHEM IPOLIEHTOB OT
MaKCHMaJbHO BO3MOXXHOTO KOJMYECTBA OAJUIOB, KOTOPHIE MOXKET MOJYYUTh CTYACHT B TEUEHUE
cemectpa. TakuM 00pa3zom, MO pe3yibTaTaM H3Y4YEeHHs MOIYJS CTYICHTaM BBICTABISIOTCS TaKue
OLICHKH:

Ounenka Onenka no 100- OuneHka 1o rocy1apcTBeHHOM Ounenka no
no 0aJUIbHOM HIKAJIe, KaJje (3K3aMeH, rocy1apCcTBeHH
LIKajJle | KOTOopad AeiicTByeT B auddepeHuMpoBaHHBIN 3a4eT) ol mKane
ECTS JdouHY (3auer)
A 90-100 5 (OTIMYHO) 3a4TE€HO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xoporio) 3a4TE€HO
D 70-74 3 (YIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YAOBIIETBOPUTEIHHO) 3a4TE€HO
FX 35-59 2 (HeyIOBJIETBOPUTEIBHO) HE 3aYTEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHa4H
F 0-34 2 (Hey1OBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXHOCTBIO IOBTOPHOH cladu
NpU YCJIOBUU 00s3aTeIBHOrO Habopa
JIONIOJIHUTENBHBIX 0AJUIOB

15. MarepuajibHO-TeXHHYECKOe oOecledeHrue y4eOHOro npouecca

1. dns oGecrieueHrs 1aHOPaTOPHBIX 3aHATHI 0 JAHHOMY KypCy HEOOXOAMMBI CIIeUaIbHBIM
00pa3oM 000pyZ0BaHHBIE AYAUTOPUH.

2. HoyTtOyk.

3. Beixoa B MHTEpHET.

4. Wi-Fi goctyn B KOpIrycax YHUBEPCUTETA.

5. TekcroBble U NIEKTPOHHBIE pecypchl HayuHoli 6M0n1oTekH yHUBEpCUTETA.

6. CteHpl.
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16. PexomennoBanHas auTeparypa

OcHoBHas1 JIMTEpaTypa

1. CuByxus /[.B. O6muii kypce ¢pusuxu. Yued. nocobue: [nst By3os. B 5 1. T. V. ATomMHas u
anepHas usuka. - M.: ©DUSMATIIUT; U3n-8o MOTH, 2002. — 784 c.

2. lllnonbckuit 3.B. AtoMHuas ¢usuka: Yuedbnoe nocodue. B 2 1. T. I. BBenenue B aToMHy10
¢u3uxy. — M.: Hayka, 1984. — 552 c.

3. nmonbckuit 3.B. Atomuas pusuka: Yuebnoe mocodue. B 2 1. T. II. OcHOBBI KBaHTOBOI
MEXaHUKHU U CTPOCHHUE 3JIEKTPOHHOM 060m0ouku atoma. — M.: Hayka, 1984. —440 c.

4. Ilpaktukym mno artomHoil ¢usuke/ Ilox pen JL.U. Kucunesckoro. — MHuHCK:
VYuusepcurerckoe, 1989.

JlonoTHUTeIbHAA JTUTEpaTypa
1. MatBeeB A.H. AtomHuas ¢usuka: YdyebHoe mocodbue st CTyACHTOB By30B. — M.: Brici.
mK., 1989. — 439 c.
2. SBopckuit B.M. CrpaBouHuk no (u3uke JUIsi UHXKEHEpOB M CTYJEeHTOB By30B/ b.M.
SBopckuii, A.A. letnad, A.K. JIebenes. — M.: OO0 «M3aarensctBo OHUKCY, 2006. — 1056 c.

17. UndopmanuoHHbie pecypchl
1. http://donnu.ru/ — caiit lorHY.
2. http://library.donnu.ru/ — caiit 6udauorexu JorHY.
3. http://fizkaf.narod.ru — xadenpa u madoparopust Gusuku MOCKOBCKOTO HHCTUTYTa OTKPBITOTO

o0Opa3oBaHusl.

4.http://experiment.edu.ru — ecTecTBEHHOHay4yHble SKcrepuMeHThl — @usuka: Komnekuus
Poccuiickoro o6meo0pa3zoBaTenbHOTO MOPTaa.

5.http://www.edu.delfa.net —  xabuner ¢usuxu  Canxr-lIlerepOyprckoit  akaaemuu

MNOCTAUIUIOMHOTO TIeJarOrn4ecKoro 00pa3oBaHusI.

6. http://genphys.phys.msu.ru — caiitT kadeapsl obmeit puzuku puspaka MI'Y.

7. http://iatephysics.narod.ru/knowhow/knowhow7.htm — mpaBuna BbIIOJTHEHUS M3MEPEHUN U
MOCTPOEHUS rPauKOB.

18. IIporpammHoe obecnieyeHune (py HATUYUH)

Pabouas nmporpamma paccMoTpeHa U NepeyTBep:KIeHa Ha 3acejaHuu Kadeapbl ¢ u3MeHeHusaMu (6e3
u3MeHenuit) Ha 2017 ron. IIporokon 3acenanus kadeapsl

Ne or

3aB. kadeapoi
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