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Mporpammy ancumnnnHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, a.H. (npodgeccop) Hedpenbes
N.A. kadbenpa obpasoBaTefibHbIX TEXHONOMUA B oU3NKe HAYy4HO-Neaarormieckoe oToeneHme ,
LANefedev@kpfu.ru ; ctapwwii npenogasartenb, 6/c PycaHoea M.A. kadpenpa obpasoBaTtenbHbiX
TEXHONOrM B oM3nKe Hay4yHo-neparormyeckoe orgeneHne , IARusanova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto aucumnnvHbl sBNsieTCs (oOpMNpPoBaHme MMYHOCTY Byaylero y4nTens, oBnafgeHne Hay4yHolm
METOA0M MO3HaHWS; BbipaboTka y CTyAEHTOB HABbIKOB CAMOCTOATENbHOW y4eOHOW AesiTENbHOCTH,
pasBMTME Yy HUX MO3HABATENIbHON NOTPEeBbHOCTM.

B uensx ocywecTBneHns NONNTEXHNYECKON NOArOTOBKM Byaywmx yumTenein B Kypce Ha KOHKPETHbIX
npuMepax packpbiBaeTCS B3aNMOCBSA3b (PU3MKU 1 TEXHWKM, NOKa3blBas NPUMEHEHNE (PUINYECKIMX
3aKOHOB B MPOV3BOACTBE.

B kypce hnamkmn nayyaioTcs SBneHus, BCTpeyaowmecs B Npupoae, NpuYeM BbIiICHEHNE CYTH 9TUX
SIBNIeHN 62?3MpPYyeTCs Ha OCHOBHbIX MONOXEHMSX PMNocodmn. 3aKOoHbI, OTKPbITbIE (OU3MKaMM Npw
N3YYEHNN MHOTUX SIBNEHWIA, CyXaT UCMONb30BAHUIO KX B NMOMb3Y YENOBEYECTBY, MPUMEHE ?HMIO NPy
PEeWeHn HapOLHOXO3SNCTBEHHbIX 3aaa4. VIx 3aKkoHbI exart B OCHOBE TEXHONOMMYECKMX NPOLECCOB
MPOM3BOACTBA, HAXOLAT WMPOKOE NPUMEHEHUE B MCMONb30Ba?HUM HEAP A1 HYX [ YENoBeYecTsa 1
ONs UX uccnenosaHns. dranyeckne NPoLecchl UrpatoT BaxHyo ponb B Guonoruum, reorpagoum, B
CENbCKOM X035IMCTBE. 3HAHUSI (PUBNYHECKMX SBIEHMIA HE0OX0AMMbI AN1s1 PABOTHUKOB MHOMMUX
NpogPeccuin. To NO3BONSIET XapaKTepu3oBaTbh PU3NKY Kak OCHOBY MHOrMX paboymx npodpeccuii n
BOC?MUTaTb MPW €€ N3Y4EeHNN MHTEPEC K Pas3nnyHbIM paboymM NpoceCcCusim.

3ajavamu ouCUMNNnHbl SBNSIOTCS 00y4eHne CTYAEHTOB Hay4YHbIM 3HAHMSAM MO OCHOBHbIM pasnenam
PU3NKK, OBNALEHNE NEMEHTAPHBLIMU HaBbIKaMy B MPOBEAEHNN (PU3NYECKUX SKCNIEPUMEHTOB,
TEOPETUYECKMM W 3KCMEPVMEHTANIbHBIM METOLAM PELLEHNS PU3NYECKMX 3aLay; POPMMPOBaHMNE
COBPEMEHHOI ON3NYECKOI KapTuHbl Mupa. MNMpakTruyeckne n nabopaTopHble 3aHATUS CnyXar
NPUBUTUIO HABbIKOB, YMeHNS paboTtaTtb ¢ npubopamu, ycTaHOB?KaMm 1 [a0T BOSMOXHOCTb
CTyAEeHTaM-BbINyCKHMKAM rOTOBUTb B ByOy?WeM UX yYEHVNKOB K OBNALEHMIO Pa3NNYHbIMY
npodpeccnsmMm n NPUoBpe?TEHNIO HA MX OCHOBE XU3HEHHO-aKTUBHbIX MO3ULNIA yHEHUKAMN.

2. MecTo AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasosaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasnen " 53.B.3 MpodgheccnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 050100.62 MNeparornyeckoe obpa3oBaHNE N OTHOCUTCS K
BapuatmeHol Yyactn. OceamBaeTcsa Ha 3 Kypce, 5, 6 ceMecTpbl.

Uwnkn B3.B.3.5

HayanbHbln ypOBEHb NOArOTOBKU CTyOEHTa, u3yyarouwero gucunnnunHy "KeaHtosas comsuka”,
xapakTepuayeTcs ero CrnocobHOCTbIO BbIMOMHUTL Cleayrowme BUabl 4eSTENbHOCTUN, NOMyYEHHblE Npw
n3yyeHun pasnenos MexaHuku, MonekynspHom onankm, aNeKTPoaNHAMUKN, ONTUKN,
MaTeMaTM4ecKoro aHanuaa, Teopun BepOSITHOCTEN, reoMeTpumn, anrebpsi:

- BbISABNATb CyWEeCTBEHHbIE NMPU3HAKW, YCTaHaBNMBATb XapakKTepPHbIE 3aKOHOMEPHOCTU Npu
Haﬁﬂl'Oﬂ,eHVIVI N SKCNnepunMeHTanbHbIX NCCNENOBaAHUAX (*)VI3VI‘-IeCKVIX SABNEHNN N npoueccos;
Ono3HaBaTb B NMPUPOOHbIX ABTIEHUAX N3BECTHbIE CpVIBVI‘-IeCKI/Ie Mopoenu;

- NPUMEHSATb A48 ONUCaHNS (PU3NYECKUX SIBNIEHMIA N3BECTHblE (pr3nyeckne Moaenu;

- CTPOUTb MaTeMaTn4yecknue MoOLENn Anst onucaHust NPOCTEMWMX OU3NYECKMX ABNEHWIA;

N3MepPSITb OCHOBHbIE (PU3NYECKIE BENNYUNHDI, YKa3blBas MOrpewHOCT N3MEPEHMNIA;

BNafeTb PU3NYECKMNM HaYYHbIM SI3bIKOM;

ONMCbIBaTb PU3NYECKME SIBNEHNS U MPOLIECCHI, UCMOMb3Ys (PU3NHECKYHO HAYYHYIO TEPMUHOMOMUIO;
BnafeTb pas3nun4HbiMK cnocobamu npeacTaBneHnst onan4ecKon nHgpopMaumu;

- BblpaxaTtb PU3n4eckyo nHopMaLmo pasnmyHbIMu cnocobamu (B BepbanbHO, 3HaKOBOM,
aHanNUTUYeCcKOo, MaTeMaTNYeCKON, rpadon4eckom, CXEMOTEXHNYECKO, 0Opa3HOoW, anropUTMNUYECKO
tpopmax);

- faBaTtb ornpeneneHns OCHOBHbIX OU3NYECKUX NOHATUN U BENINYMH;
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- (POPMYNNPOBATb OCHOBHbIE (PM3MYECKNE 3aKOHbI U FPaHNLIbl X MPUMEHUMOCTH;

- UICNONb30BaTb MEXAYHAPOLHYIO CUCTEMY €AMHULL M3MEePeHUs conandeckmx senndnH (CA) npm
hU3NYeCKMX pacyeTax n oopMynnMpoBke Pr3nM4eCKUX 3aKOHOMEPHOCTEN; BNaaeTb METOAOM OLEHKM
nopsiaka on3nYeckmx BENMYMH MPU NX pacyeTax;

- BNaf4eTb METO0M pa3MepHOCTEN AN BbISBNEHUS (PYHKLMOHANBHOM 3aBUCUMOCTM COU3NYECKIMX
BENNYH;

- Nony4yaTb OTBETbI MPW PELEHNN PU3NYECKMX 3a1a4, TeMaTka KOTopblX COOTBETCTBYET
coaepXaHuto Kypca; pelaTb NpocTeiwmne akcnepuMeHTanbHble nanyeckme 3anadn, Mcrnonbays
MeToObl PM3NYECKUX NCCNEOOBaHNIA,

- ICMONb30BATb YNCNEHHbIE 3HAYEHNS PYHOAMEHTaNbHbIX PU3NYECKMX KOHCTAHT AN OLEHKM
PEe3yNbTaToB MPOCTEMILNX (PUNYECKMX SKCTIEPVIMEHTOB;

- NPUMEHATb 3HaHNEe C*)VI3VI‘-IeCKVIX Teopun onyd aHann3a He3HaKOMbIX CpVISVI‘-IeCKVIX CVITyaLI,VII7IZ

- apryMeHTMpoBaTtb Hay4Hy0 NO3MNLMIO NPU aHann3e nXeHay4HblX, NCeBOOHAaY4YHbIX 1 aHTUHAY4YHbIX
YTBEPXOEHWN; Ha3blBaTb U OaBaTb CTOBECHOE N CXEMOTEXHMYECKOE ONNCaHME OCHOBHbIX
pr3nyecknx aKCnepruMeHToB,;

- HasblBaTb PaAMUNIUK YYEHbBIX (OU3NKOB, BHECILMX CYLLECTBEHHbIV BKNaL B pas3BuTe onanyeckon
HayKW;

- CTPYKTYpUpOBaTh (Pr3NHECKYI0 MHPOPMALINIO, UICMONb3YS HA?YYHbI METOA NCCNELOBAHUS;

- NPOBOANTb YNCNEHHbIE pacHeTbl OU3NYECKUX BENNYMH NPU pe?WeHnn on3nYecknx 3atad u
06paboTke aKCneprMMeEHTasbHbIX PE3YNbTaToB.

N3yyeHne oncumnamHbl HEO6X0AMMO AN fanbHenwero ndydeHns KBaHToBOM MeXaHUKw,
TepMoanHaMKK 1 CTATUCTUYECKON don3nku, PakynbTaTMBOB U QUCLMMIVH NO BbIOOPY.

3. KomneTteHuuun obyuarowterocsi, popMupyemble B pe3ynbTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
OK-1 crnocobeH Ucnonb3oBaTh B NO3HABATENBHOW OESATENbHOCTY 1
(0bLWeKyNbTypHbIE NPOdECCMOHANbHOM OesaTenbHOCTV 6a3oBble 3HaHUS B obnacTu
KOMMeTeHLMN) MaTemMaTuKn N eCTECTBEHHbIX HayK
OK-6
n H NOrMYECKN BEPHO CTPOUTb YCTHYIO U NMNCbMEHH
(OBILEKyNbTYPHbIE ceggo6e OrMYeCKN BEPHO CTPOUTb YCTHYIO CbMEHHY0
KOMMeTeHuunn) P
OK-9 cnocobeH paboTtaTb C MHGOpMaLmel B rnobanbHbIX
(0BuwekynbTypHEle KOMMbIOTEPHbIX CETAX
KOMNeTeHLmm) P

0OCO3HaeT coumanbHy0 3HAa4YMMOCTb CBOEN by aylei
OnMK-1 npodpeccumn, obnagaeTt MOTUBaUMER K OCYLWECTBAEHWNIO
NpogoeccroHanbHom nesatenbHocTM. CnocobHOCTb

n NOHasbHbI

(Kofnglcheec:uﬁmf © OCYLLECTBNATb NpOogPeccHUoHanbHoe 1 NMYHOCTHOE
camoobpas3oBaHume, NPOeKTUPOoBaTh AalbHENLWWIA
obpasoBaTenbHbIli MapLWPYT 1 NPOCECCMOHANBHYIO Kapbepy

OliK-3

(npodheccunoHanbHble BNnageeT 0OCHOBaMu peyvyeBoil NpogpeccrnoHanbHON KynbTypbl

KOMNeTeHLmm)

OrlK'4 6 )

(MPOPECCHOHANbHBIE CMOCOOEH HeCTV OTBETCTBEHHOCTb 3a pe3y/bTaTbl CBOeN

KOMNETEHLIN) npogoeccnoHanbHom oeaTenbHOCTH

(NPOCHECCMOHANbHbIE cnocobeH K NoAroToBKE N pefakTUpOBaHUIO TEKCTOB

KOMMETEHLINN) NPOgoeCcCcnoHanbHoOro 1 coumanbHO 3Ha4MMOro CoaepXaHus
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

cnocobeH peann3oBbiBaTb y4ebHble NporpamMmbl 6a30BbIx U

Lncpp komneteHLUN

MK-1 3NEKTPUBHbIX KYPOB B PasnnyHbiX 06pasoBaTesfibHbIX
(NpogpeccuoHanbHble y4pexaeHusx, Mcnonb3oBaTtb 6a30Bble TEOPETUYECKNE 3HAHUS
KOMMEeTeHLMW) ON15 PeLeHns NpodeccnoHanbHbIX 3aaad, PyKoBOAMTb

ncecnenosartenbckon paboToit obyyarowmxcs
cnocobeH peann3oBbiBaTb y4ebHble NporpamMmbl 6a30BbIX 1

MnK-1 3NEKTPUBHbIX KYPOB B PasnnyHbiX 06pasoBaTesfibHbIX
(NpogpeccuoHanbHble y4pexaeHusx, MCnonb3oBaTb 6a30Bble TEOPETUYECKNE 3HAHUS
KOMMeTeHLMN) L5 pelweHns NpodeccnoHanbHbIxX 3aaad, PyKOBOAMTb

nccnepoBatenbckoi paboToi obyyarowmxcs

cnocobeH NPUMEHATL Ha NpakTuke 6a3oBbie

AK-2 NpodeccuoHanbHble HaBbIKM, COBPEMEHHbIE METOAUKN U
TEXHONOrK, B TOM YUCNe U MHPOPMALMOHbIE, ANS
obecneyeHns kayecTea y4ebHO-BOCNMTATENIbHOrO NpoLecca Ha
onpeneneHHoin obpasoBaTenibHOM CTYNEHN KOHKPETHOMO
06pas3oBaTelbHOro y4pexaeHus

AK-3 crnocobeH aKcnnyaTmpoBaTb COBPEMEHHYO ON3NYECKYIO
annaparypy 1 obopynoBaHue, NPUMEHSITb COBPEMEHHbIE

(npodhbeccmoHanbHble
KoMMeTeHuunn)

(K'g%?_lffg:fv?:f"b%'e MeTOoAbl ANarHOCTMPOBaHUS OOCTUXEHMS 0OY4aoWNXCS U
BOCMUTaHHNKOB
cnocobeH aHanM3npoBaTb pPe3yNbTaTbl HAYYHbIX UCCNEOOBAHNI
NK-4 N NPUMEHATbL UX MPU PELIEHNN KOHKPETHbIX 06pa3oBaTebHbIX 1
(NPOCPECCMOHANbHBIE nccnenoBaTenbckmx 3afay, , OCyWecTBNATb Nefarorniyeckoe
KOMNETEHLN) COMPOBOXAEHME NPOLIECCOB CoLmanm3aumm um

NpodheccnoHanbHOro caMoonpeneneHms obyyarowmxcs,
MOArOTOBKU MX K CO3HATENbHOMY BbiBOpy npodheccum

cnocobeH aHanM3npoBaTh pesynbTaTbl HAay4HbIX UCCNENOBAHWIA
AK-4 1 MPUMEHSITb UX NMPU PELIEHNIN KOHKPETHbIX 00pa3oBaTesbHbIX U
nccnenoBaTenbCKyX 3a4ay, , OCYWEeCTBASTh Nefarornieckoe
COMPOBOXAEHVE NPOLLECCOB CoLManu3aumm n
NpodeccuoHanbHOro caMmoonpeneneHns obydarowmxcs,
MOAroTOBKM MX K CO3HATENbHOMY BbIGOpY Npodheccum

MOHMMAET, 4TO PyHOAMEHTANbHOE 3HAHNE SABNSETCS OCHOBOM
KOMMbIOTEPHBIX HAYK, FOTOB MPUMEHSTb 3HAHNS TEOPETUYECKOW
CK-2 MHCPOPMATUKIN, PYHAAMEHTANBbHOW U NPUKNAAHON MateMaTuku
L5 aHann3a n CUHTE3a UHAOPMALIMOHHBIX CUCTEM U
npoLeccoB

(npodbeccmoHanbHble
KOMMeTeHuunn)

B pesynbtaTe 0CBOEHUS OUCUUMINHBI CTYOEHT:
1. DONXEH 3HaTb:

pu3mnyeckne 3aKoHbl 1 TEOPUN C MPUMEHEHMEM aaeKBaTHOro MaremMaTnyeckoro annapara;
KONMYEeCTBEHHOE ONnMcaHne CBOWNCTB MOLENbHbIX CUCTEM,; CTPOUTb (pM3n4eckue moaenu, pelaTtb
KOHKpPETHbIE 3a4a4u 3a0aHHOW CTeNeHN CNOXHOCTU U aHanmanposaTtb nonyyarowmnecs peweHuns.

2. DONIXEH yMeTb:

- NPOBOANTb (PU3NYECKUIA SKCNEPUMEHT M BbIAENATb KOHKPETHOE h3nyeckoe coaepXxaHue B
NPUKNaLHbIX 3a4adax;

- NMPUMEHATbL ONS ONUCaHNA (PUINYECKUX SBNEHWUI U3BECTHbIE (DU3NYECcKMe MOAENu;

- CTPOUTb MaTeMaTnyecknue MoLenn ans onucaHus NPOCTENWNX PU3NYECKNX ABNEHWIA;

- U3MePSATb OCHOBHbIE (PU3NYECKUE BENNYMHDI, YKa3biBas MOTPEWHOCTA N3MEPEHWIA;

- onucbIBaThb PM3NYECKME SBNEHUS N NPOLECCHI, MCNONb3Ys (OU3NYECKYIO HAYHYHYIO TEPMUHONOIIO;
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- BNafeTb pasfiMyHbiMK criocobamy npenctaBneHns omanyeckon nHopMaumm;
- (POPMYNNPOBATb OCHOBHbIE (PM3NYECKNE 3AKOHbI U FPaHNLIbl X MPUMEHVUMOCTHN.

3. 0ONXEeH BnageTb:
- BNafgeTb oU3NYECKNM HaY4YHbIM A3bIKOM;

- Bblpaxartb (p3NYEeCKy0 MHOPMaLMIO pasnnyHbIM1 cnocobamm (B BepbasnbHOM, 3HAKOBOW,
aHanUTUYecKoin, MaTeMaTNYeCKOn, rpadonyeckom, CXEMOTEXHNYECKO, 0Opa3HoW, anropuTMNUYECKO
tpopmax);

- faeartb ornpeneneHns OCHOBHbIX OU3NYECKUX NOHATUN U BEINYWH;

- UICNONb30BaTb MEXAYHAPOLHYIO CUCTEMY €AMHULL M3MepPeHUst couandeckmx senndmH (CA) npu
pU3nYeckmx pacyeTax n opMynnMpoBke Pr3nN4eCcknx 3aKOHOMEPHOCTEN; BNafeTb METOAOM OLEHKM
nopsiaka un3n4ecknx BENMYMH NpU NX pacyeTax;

- BNaf4eTb METO0M Pa3MepPHOCTEN A1 BbISBNEHUS (PYHKLMOHANBHOW 3aBUCUMOCTY CPU3NYECKIMX
BENNYVH;

- UICNONMb30BaThb YNCNEHHblIEe 3HAYEHUSA PyHOAMEHTaNbHbIX PU3NYECKUX KOHCTAHT AN OLEHKN
pe3ynbTaTtoB I'IpOCTGVILUI/IX pn3n4eckmnx sKkCnepruMeHToB

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- BbISIBNSATb CYLECTBEHHbIE MPU3HAKK, YCTAHABNMBATb XapakTepHble 3aKOHOMEPHOCTY Npw
HabnoeHUN 1 3KCNEPUMEHTANbHBIX MCCNEeA0BaHUSAX PU3NYECKMX SBNEHNIA N NPOLLECCOB;

- ON03HaBaTb B MPUPOLHbIX SBNEHUSIX N3BECTHbIE PU3NYECKME MOLESN;

- NPUMEHATb ANS ONUCAHNS (PU3NYECKUX ABNEHWIA N3BECTHbIE (OU3NYECKE MOOENN;

- CTPOWTb MaTteMaTnyeckne MOLENN ONs ONMCaHNS MPOCTENWNX OU3NYECKNX SBNEHWIA;

- N3MEPSATb OCHOBHbIE (PU3NYECKME BENMNYMHBI, YKa3biBAS NOrPEWHOCTN N3MEPEHWIA;

- BNafneTb OM3NYECKNM HayHYHbIM SI3bIKOM;

- ONMCbIBaTb PU3NYECKME SABNEHNS 1 NPOLECCHI, UCNONb3YS (PUINYECKYIO HAYHHYIO TEPMUHONOTUIO;
- BNafeTb pasfMyHbiMK criocobamu npenctasneHms gomanyeckon nHdopMaumm;

- BblpaxaTtb (PU3NYeCKyto MHGOPMaLMIO pasnnyHbIMK cnocobamm (B BepbasnbHOM, 3HAKOBOWA,
aHanMTM4YeCcKoin, MaTeMaTNYeCcKom, rpadoUyeCcKoi, CXEMOTEXHNYECKO, 0Bpa3HOoi, anropnTMNYECKON

cpopmax);

- JaBaTtb onpeneneHns OCHOBHbIX OU3NYECKMX MOHATUA N BENNYWH;

- popmynmpoBatb OCHOBHblE PU3NYECKNE 3aKOHbI U rpaHnLbl UX MPUMEHUMOCTH;

- ICNONb30BaTb MEXAYHAPOAHYIO CUCTEMY €ANHUL U3MepeHns gomandeckmx senndnH (C) npum
dom3nyecKkux pacyeTtax n oopMynmpoBke PU3NYECKMX 3aKOHOMEPHOCTEN; BNlafeTb METOLOM OLIEHKM
nopsiaka ousnyecknx BenMYnH npu nx pacyerax;

- Bflafetb METOOOM pa3MepHOCTElN OJ15 BbiABNEHUSA (PYHKLMOHANBbHON 32BUCUMOCTY (PU3NYECKMX
BEJINYWH;

- MoNy4aTb OTBEThI MPU peweHnn n3n4ecknx 3anad, TemaTnka KoTopbiXx COOTBETCTBYET
cogepXaHuio Kypca;

- pelwarb NpocTenllne aKcnepuMeHTanbHble Pusnyeckmne 3anadm, NCnosb3ys MeTodbl PU3NYECKNX
nccnenoBaHuim,

- ICNOMb30BaTh YMCNEHHbIE 3HAYEHNA (PYHOAMEHTaNbHbIX JOU3NYECKUX KOHCTaHT AN OLEHKW
pe3ynbTaToB NPOCTEMINX PUINYECKMNX IKCNIEPUMEHTOB;

- MPUMEHATb 3HaHNE PU3NYECKMX TEOPUN ONS aHanM3a He3HAKOMbIX PU3NYECKMX CUTYyaLVIA:

- aPryMEeHTMPOBaTb HAY4HYO NO3ULMIO MPU aHaNN3e NXeHayyHbIX, MCEBOOHAYYHbIX Y aHTUHAYYHbIX
YyTBEPXAEHUN;
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- HasblBaTb U [aBaTb CMIOBECHOE U CXEMOTEXHNYECKOE OMMCaHNe OCHOBHbBIX (OU3NYECKUX
3KCMEPUMEHTOB;

- Ha3blBaTb PAMUINN YHEHBIX (PU3NKOB, BHECIUMX CYLLECTBEHHbI BKNaL B pa3BuTue onManyeckon
HayKu;
- CTPYKTYprpOBaTbh (PU3NYECKYIO MHGDOPMALINIO, NCMONb3YS HayYHbI METOO UCCNEenOBaHUS;

- NPOBOANTb YNCNEHHbIE pacHeTbl OU3NYECKUX BENNYMH MPU PELLEHNN OM3NYECKMX 3aaa4 1
06paboTke aKCNeprMMEHTasbHbIX PE3YNbTATOB.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 8 3a4eTHbIX(ble) eanHuL(bl) 288 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONSA AMCUMUMNINHBI 9K3aMEH B 5 ceMecTpe; 9K3aMeH B 6 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6annos, 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANst Aonycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHom paboTbl No AUCUMnIMHe/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHBI/MOAYNA

Buabl n yachbl
ay,oMTOpHOM paboThbl,
N Paspnen ; c Henens MX TPYAOEMKOCTb Tekyume popmbl
'D'"Kn"g;lr;;}lv":"b' emectp cemectpa (B yacax) KOHTpOns
Nek ImI1pal(mtlecm/leJ1a60paTopH|:|e
u 3aHATUA pa601b|
1.|Tema 1. BeegeHune 5 1 2 0 6 oTHeT
Tema 2. KBaHTOBbIE oTyeT
2. CBOWCTBA N3NYyYeHUS 0 2:3:4,5 4 4 8
TeMva 3. CtpoeHune n KOHTPONbHAS
3 CBOWCTBa aTOMOB. 5 6.7.8.9 4 4 8 pa6ota
‘IKnaccunyeckmne mooenu o
aToMOB
Tema 4. BonHosble oTyet
4. CBOMCTBa MUKpoYacTuLy 0 10,11,12 3 4 6
KOHTpO/bHas
Tema 5. dunsuka atomos
5., MONEKYN 5 [13,14,151| 7 4 6 pabota
Tema 6. KBaHTOBbIE oTyeT
6./9BneHns B TBEPAbIX 6 1,2,3,4 9 4 4
Tenax
Tema 7. KonebaHus KOHTpPONbHas
7.|peweTkn n TeNnoBble 6 5,6,7,8 9 4 4 pabota
CBOMCTBA KpUCTannos
Tema 8. dunsuka oTyeT
8'aT0MHor09u1pa 6 9-13 10 5 5
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Buabl v yachbl
Paagen ayauTopHOM paborThbl,
Hepens MX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"é""ﬂ;“"'/ Cemectp ceMecTpa (B yacax) ‘ll(ompg?mp
ay Nek ImI'Ipal(Tw-lecm/leJ1a60pa1'op|-||>|e
L 3aHATUA paborbl
KOHTPO/IbHas

g[Jema 9. duamka 6 | 14-18 | 10 5 5  |pabota

SNIEMEHTApPHbIX YacTuny

Tema . Itorosas 9K3ameH
. 5 0 0 0

doopma KOHTpoOnsA

Tema . NTorosas 9K3ameH
. 6 0 0 0

doopma KOHTpons

Ntoro 58 34 52

4.2 CopepxaHue ONCLUMIUHDI

Tema 1. BBepeHue

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

0630p

naboparopHas pabora (6 4aca(oB)):

Na6opaTtopHas pabota € 1. M3y4eHune dooToadpbdpekTa.
Tema 2. KBaHTOBble CBOMCTBa U3Ny4yeHUsi
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

icToprs BO3HMKHOBEHUS KBAHTOBBIX naen. Tennosoe nanyvyeHue. 3akoH Kupxroda. 3akoHbl
n3ny4eHns abcontoTHo YepHoro Tena. Mnnotesa Mnaxka. ®opmyna MnaHka. OnTnyeckas
nupomeTtpmns. PotoadpdekT. YpaBHeHne IiiHwTernHa ong goTtoadpdpekTa. 'mnoTesa cBeToBbIX
kBaHTOB. [MpuMeHeHns poToadpdoekTa. OnbiTol BaBunosa. [aBneHune ceeta. OnbiThl Jlebenesa.
LlaBneHne ceeTta B pamkax Teopumn qoOTOHOB. PeHTreHoBckoe nanydeHune. ekt KomntoHa.
Teopus agppekta KomntoHa.

npaktnyeckoe 3aHsitne (4 4aca(os)):

3akoHbI n3ny4yeHns abcontoTHO YepHoro Tena. NprumepHble Buabl 3agady: 1. HayanbHas
TemnepaTtypa Tennosoro nanydeHuns 2000 K. Ha ckonbko KenbBUHOB M3MeHMNach aTa TemMneparypa,
ecnu Hanbonee BepoATHAsA ONNHA BONHbI B €ro CNekTpe ysennymnnacb Ha 260 HM. 2. CONHeYHbIN
CMEeKTp BOCTAaTO4YHO BNN30K K CNEKTPY N3Nny4eHns abCoNOTHO YEPHOro Tena ¢ Hambonee BEPOSTHOM
ONnHOM BONHbI 0.48 MKM. Halitn MowHOCTb TennoBoro nanydeHns ConHua. OueHnTb Bpems, 3a
KOTOPOE ero Macca yMeHbLINTCA Ha OOUH NPOLEHT (3a c4eT TennoBoro nanyyeHuns). Macca ConHua
2*10730 «r, paguyc 71078 m. 3. Onpenenntb ¢ NnomoLbto hopmynbl [NnaHka, BO CKONbKO pas
BO3pacTaeT cnektpanbHasa MHTEHCUBHOCTb U3NTyYeHNs C ANNHOM BONHbI 0.6 MKM Mpu yBenuyeHuu
TemnepaTtypa ot 2000 K go 2300 K. 4. Haint1 gnnHy BOnMHbI 0OTOHA, UMMYNbC KOTOPOro paseH
NUMMYyNbCy 9NEeKTPOHa C KuHeTu4yeckom aHeprmen 0.3 MaB. 5. JlazepHblint UMNynbC cBETA YAaCTOTOM V U
aHepruen 7.5 [Ix nagaeT Ha 3epKasbHy NAACTUHKY C KoapguumneHTom oTpaxeHns R=0.6. Yron
nageHusa 30 rpanycos. Hantu umnynbc, nepefaHHbIn nnacTuHke. 6. Bolamcnntb MakcmanbHble
CKOPOCTN (POTO3NEKTPOHOB, OCBODOXAAEMbIX C MOBEPXHOCTU LIMHKA, cepebpa 1 H1Kens
9NEKTPOMArHUTHLIM N3NyYEHNEM C ONNHOM BONHbI 270 HM. PaboTta Bbixofa anekTpoHa unHka 3.74
3B, cepebpa 4.28 3B, Hukens 4.84 3B coOOTBETCTBEHHO.

naboparopHas pabora (8 yaca(oB)):

NabopatopHas pabota € 2. N3yyeHune nany4yeHns abCcontoTHO YePHOro Tena.
Tema 3. CtpoeHue u ceomncTBa atomoB. Knaccuyeckume mogenv atTomoB
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

OnbiThl Peseppopna. ®opmyna Pesepdgoopaa. lNoctynatel Bopa. Mogenb atoma Bogopoaa v
BOA0OPOA0N0A06HbIX MoHOB No Bopy. CnekTpanbHble cepumn Bogopoaa. [MpocTpaHcTBEHHOE
KBaHTOBaHue. MarHntHble MOMeHTbl atoMoB. OnblT dpaHka 1 Mepua. OnbiT WTepHa n Mepnaxa.
McTopuyeckasa ponb mogenu atoma Pesepdopaa-bopa. lNpuHumn cooTBeTcTBmS.

npakTundeckoe 3aHsitne (4 yaca(os)):
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Mogaenb atoMa BoAopoaa 1 BoAopoaononobHbix MoHoB no bopy. CnekTpanbHble cepun Boaopoaa.
MpumepHble Buabl 3anay: 1. OueHnTb BpeMS, 3a KOTOPOE 3NEKTPOH, OBMXYILMIACS BOKPYr sapa
aTtoma Bogopoaa no opbute paguycom 0.5*107(-8) cm, ynan Ha a4po, ecnu Bbl OH TePsin SHEPIUIO Ha
N3ny4eHne B COOTBETCTBMU C KNACCUYECKOM Teopuein. 2. Hannyme ewwe Kkakmx CnekTpanbHbIX TMHUIA
MO>XHO NpefckasaTb B CNeKTPe HEKOTOPOro BOAOPOA0NOAOHOMO MOHA, ECNN M3BECTHbI AIMHbI BOH
TPEX NMMHUN 3TOro MoHa 99.2 HM, 108.5 HM 1 121.5 HM COOTBETCTBEHHO, NpuHagnexatwmx ogHom n
TOW Xe cepun? 3. Haitn onnHbl BOSTH NEPBbIX TPEX CNEKTPanbHbIX NMHWUIA cepun Banbmepa ans
aToMapHoro sogopoaa. 4. ANeKTpoMarHNTHOE U3ny4YeHne C AJIMHON BOMHbI 18 HM BbipbiBaET
9NEKTPOHbI N3 MOHOB He+. Haitn nx ckopocTtb. 5. Hantn yron mexay HanpasneHueM OBUXEHUS
atoma Bogopoga (v=3/26 M/C) n HanpaeneHNEM BbinieTa U3y4eHHOro poToHa. POTOH n3ny4aeTcs
Npu nepexoae atomMa 13 nepeoro Bo3byXAeHHOro B OCHOBHOE cocTosiHMe. Cyntatb, 4T0
KMHeTMYecKas aHeprus atoma octanachb npexHen. 6. Bol4McnnTb paccTosiHne Mexay 3neKTPOHOM U
NO3UTPOHOM B MO3UTPOHUN (CUCTEME, COCTOSLWEN N3 3NIEKTPOHA M NO3UTPOHA) B COCTOSIHUN C
HanMeHblLen aHeprunen.

naboparopHas pabora (8 yaca(oB)):

NabopaTopHas paboTta € 3. KkcrepuMeHTanbHOe OTKPbITUE SAePHO Modeny aTtoma.
Tema 4. BonHoBble CBOMCTBa MUKpPOYaCTUL,

JNIeKLMoHHoe 3aHsitue (3 4aca(os)):

YpasHeHue WpeanHrepa. MNpocTtenwmne 3agaqyv KBAHTOBOW MEXAHWKN: KBAHTOBAHME SHEPTUM
4yacTuLbl B MOTEHLUMANbHOM SMe, KBAHTOBaHWE 3HEPrumn NTMHENHOro rapMoHNYeCcKoro oCcLMNNSaTopa,
TYHHENbHbIN adpdpekT. BonHbl ge bponnsg, nx domsmnydeckmin cmbica. OnbiTbl N0 Andpakumnm
9NEeKTPOHOB, aTOMOB 1 Monekyn. OCHOBHble NpeacTaBneHns KBaHTOBOM MexaHuku. dudppakumns
9NEeKTPOHOB Ha ABYX Wenax. BonHoBas doyHKUMS 1 ee cpmnsnydecknii cMbicn. CoOTHOWeEHNe
HeonpeneneHHocTel "eliseHbepra. YpasHeHue LLpeanHrep

npaktnyeckoe 3aHsitne (4 4aca(os)):

CooTHoweHne HeonpeneneHHocTel NeideHbepra. MpumepHblie Buapl 3agady: 1. Onpenenntb
nebpoineBCKyo ANVHY BOMHbI MONEKY/bl BOLOPOAA, ABUXYLEACS B rasde ¢ Hambonee BEPOSTHOW
CKOpOCTbio Npu Temnepatype 0 rpagycos no Llenbcuto. 2. Hantv KMHETUYECKYIO SHEPT IO, Mpu
KOTOpOiA nebpoinesckas AnvHa BOMHbI 3N1EKTPOHA paBHA ero KOMATOHOBCKOW ANNHE BOMHbI. 3.
HanTn KNHeTUYeCKyo SHEpPruio aNeKTPOHOB, NagatWwmx HopManbHO Ha anadparmy ¢ AByMS y3KUMU
WensMn, ecnn Ha aKkpaHe, OTCTOSAWEM OT AmadoparMbl Ha PaccTosiHue 75 CM, pacCTosiHMe Mexay
cocegHUMM Makcumymamm 7.5 MKM. PacctosiHne mexay wenamu 25 MkM. 4. [NokasaTtb, 4To
N3MepeHne KoopamHaThl X YaCTuLbl C MOMOLLbIO MUKPOCKONAa BHOCUT HEONpeaeneHHOCTb B €€
MMMYNbC COrNacHO NPUHUMNY HeonpeaeneHHocTu MeindeHbepra. PaspelweHne Mukpockona d paBHO
OTHOLWEHWIO ANNHbBI BOMHbI CNONb3YEMOro CBeTa K CMHYCY yrna. 5. YCTaHOBUTb CBSA3b MeXay
BO/IHOBBIMM CPYHKLIMSIMU, XapaKTePU3yoWwmMmMm CBOOOAHOE ABMXEHNE HEPENATUBUCTCKONM YacTuLb
mMaccbl m B MHepumanbHbix K n K' cuctemax otcyeta, ecnu K' - cuctema ABUXeTCS CO CKOPOCTbIO VO
B NONOXWUTENbHOM HanpasneHun ocu X K-cuctembl. CyntaTb, 4TO CKOPOCTb YacTuupl B K' - cucteme
coenagaert no HanpasneHuto ¢ V0. 6. HacTuua maccbl m ABUXETCS Cnesa Hanpaso B
noTeHUmnanbHOM none, kotopoe B Touke X=0 1 ncnoitbiaeT cka4ok UO. Cneea oT To4kn x=0 aHeprus
yactuupl E

naboparopHasi paborta (6 4aca(oB)):

NabopaTtopHas paboTa € 4. AkcnepuMeHTanbHOe NoATBEPXAEHNE BONHOBLIX CBONCTB
3NEeMEeHTaPHbIX YacTul,.

Tema 5. dPusunka atomoB U monekyn

JNeKLMoHHoe 3aHsitue (7 4aca(oB)):

KBaHTOBO MexaHm4eckas mogenb atoma. CivH 1 MarHUTHbIA MOMEHT anekTpoHa.. MNpuHumn Maynu.
BekTopHas mogenb atoma. lNepuoandeckas cuctema anemeHtos .M. Mengeneesa. lNpupona
XapakTepMUCTUYECKNX PEHTIEHOBCKUX CNEKTPOB. XMMmyeckas ceadb. BaneHTHOCTb. MonekynspHble
cnekTpbl. KoMbuHaumnoHHoe paccesiHue ceeTa. JlloMuHecueHuus. MNpasmno Ctokca. CnoHTaHHoe n
BbIHYXX OEHHOE n3nyyeHune. Jlazepbl N UX NPUMEHEHNE.

npakTudeckoe 3aHsitne (4 yaca(os)):
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BekTopHas Mmogenb atoma. [NpumepHble Buabl 3agady: 1. Onpenenntb BO3MOXHbIE TEPMbl aTOMa,
coaep>xalero KpoMe 3anosiHeHHbIX 060n04ek ABa anekTpoHa p 1 d. 2. Onpenenvtb BO3MOXHYO
MyNbTUMNIETHOCTb TEPMOB aTOMOB NUTUS, Bepunnus, 6opa n yrnepona, ecnv Bo3byxaatTcs
3NEKTPOHbI TONbKO BHEWHWNX, HE3aMKHYTbIX, 06onoyek. 3. Cumtas nonpaeky B 3akoHe Moanu a=1,
onpenennTb KakoMy afIEMEHTY npuHagnexmt Ka-nmHusa ¢ gnnHon BonHbl 193.5 M. 4. Onpepenntb
Hanpsi>XeHne Ha PEHTreHOBCKOW TPybKe C HUKENEBLIM aHTUKATOAO0M, ECNN PA3HOCTb AJIVH BOMH
Ka-nnHum n KopoTKOBOMHOBOWM MPaHuLbl CMIOWHOr0 PEHTIEHOBCKOro crekTpa paBHa 84. 5. Hantu
3Hepruo, HeobxoanMyto Ans Bo30yXAeHUS MONEKy/bl BOLOPOAA U3 OCHOBHOIO COCTOSIHMS Ha
nepBbIii konebatenbHblli ypoBeHb (vV=1). Bo ckonbko pas a1a aHeprus 6onblie aHeprum
BO30yXOEHUS fAHHOW MONEKynbl Ha NepBblil BpawaTebHbIi ypoBeHb (J=1).

naboparopHas paborta (6 4aca(oB)):

NabopaTtopHas paboTta € 5. AkcnepuMeHTanbHoe noaTeepx.aeHve noctynatoe bopa.
Tema 6. KBaHTOBbIE siBNeHUS B TBepAbIX Tenax

JNIeKLMOHHoe 3aHsiTue (9 4aca(os)):

30HHas Teopus TBepablx Ten. Metannbl, NONYyNPOBOAHUKM, AM3INEKTPUKKN. YpoBEeHb PepMmn. SHeprus
Depmun. DyHkLMA Depmu. JlermposaHue NonynpoBoaHNKOB. KOHTakTHaa pasHOCTb NOTEHUWANOB. P
? n nepexodbl. [MprMeHeHne NonynpoBoAHNKOB

npaktnyeckoe 3aHsitne (4 4aca(os)):

IHeprug ®epmu. PyHkUMa Depmu.

naboparopHasi pabota (4 4aca(oB)):

NabopaTtopHas paboTta € 6. VI3y4eHne aTOMHbIX CNEKTPOB.

Tema 7. KonebaHusi peLleTku v TenioBble CBOMCTBA KPUCTaNoB

JNeKuMoHHoe 3aHsitne (9 4aca(os)):

KBaHTOBas Teopusa tennoemkoctn kpuctannos. Mogenb SiiHwrtenHa. Mogens Jebas.

TennoemkocTb 9NNIEKTPOHHOr o0 ra3a B Metainax. TeI'IJ'IOI'IpOBO,EI.HOCTb N 3NEKTPOoNnpPoBOOHOCTb
TBEpObIX Te. [MOHATME O KBAHTOBbLIX CTATUCTUKAX. CBerI'IpOBO,EI,I/IMOCTb. CBerTeKy‘-IeCTb

npakTudeckoe 3aHsitne (4 yaca(os)):
TennonpoBOAHOCTb M 3NEKTPONPOBOAHOCTL TBEPObLIX TEN
naboparopHasi pabora (4 4aca(oB)):

NabopatopHas pabota € 7. Jlazep. OnpeneneHne oiMHbl BONTHbI U3NTyYEHWUS reNMii-HEOHOBOMO
nasepa Metogom andpakumnm.

Tema 8. Pusunka atomHoro ssgpa
neKkuunoHHoe 3aHsitne (10 4aca(os)):

OKCnepuMeHTanbHble MeToAbl AAePHON Ppuankn. CHETYNKN YacTUL, TPEKOBbIE KaMepbl,
dPOTOIMYNbCUN, MACC-CNEKTPOMETPDI, yckopuTenu. CocTas aapa. 3apsi 1 MacCoBOE YNUCNOo aapa.
N3oT1onbl, n3ob6apbl, M30TOHbI. HYKNOH 1 NOHATME O hopManmame N30CnuHa. HepPrus CBsS3n u
yoenbHas aHeprus ceasu aaep. CnvH. OnekTpoMarHMTHble MOMeHThI aaep. dopma n pasmepbl
anep, Metoabl Ux namepeHusi. KanenoHas moaenb sapa. Popmyna Beiiuzekkepa. ObonoyeyHas
mogZenb aapa. Marnyeckume ymcna. JoepHble CUbl U UX OCHOBHbIE CBOMCTBA. 3apsaoBas
CYMMETPVS 1 3apsiioBast HE3aBMCUMOCTb S AePHbIX cul. OBMEHHbI MEXaHN3M SOEPHOMO
B3anmonerncTams. [noHbl n nx ceoncTtea. [NposiBneHne CBONCTB S0epHbIX CUM B XapakTepucTmkax
nenToHa. Tunbl paanoakTUBHbIX NpespatleHuii. [paeuna cMmeweHns. MexaHusmbl 1 pacrnanos.
MexaHn3m nanyyeHuns snep. SoepHole peakumm n nx knaccudpukaums. lNpsiMbie npouecco v
peakuumn Yyepes cocTaBHoe S0po0. Pe3oHaHCHble npouecchl. TpaHCypaHOBbIE 3/IEMEHTDI.
BbiHyXOeHHOe 1 cnoHTaHHoe feneHuve aaep. eneHve Taxensix aaep nog AeCTBMEM HENTPOHOB.
LlenHas peakuns neneHus. SloepHole peaktopbl. Peakunn cuHTesa. YnpasnseMblii TEPMOSLAEPHbINA
cuHTtes. Kpntepuin JloycoHa.

npakTnyeckoe 3aHsitne (5 yaca(os)):
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Mporpamma omcumnnmHel "KeaHToBast gounsmka"; 050100.62 MNepnarornyeckoe obpasoBaHne; 3aBeytownii kKagpenpoi, A.H. (npodpeccop)
Hedenpes J1.A. , cTapwuii npenonasarens, 6/c PycaHosa U.A.

Coctas agpa. NpumepHble Buabl 3agay: 1. Hantn aHepruio cBa3un Ha 04nH Hyk/oH B aape Na
(Z=11, A=23). HedekT macchl paseH -0.010227 a.e.M. 2. Bbl4MCNnTb 3HEPIUIO CBSA3N HENPOHA B
anpe N (A=14), ecnn sHeprus cesasm saep N (A=14) n N (A=13) paeHbl 104.66 n 94.1 MaB. 3.
Kakas nons nepsoHavanbHoro konnyectsa saep Sr (A=90) octaHetcsa 4yepe3 10 n 100 ner,
pacrnagertcs 3a o4Hu CyTku, 3a 15 net. 4. Boiyucnutb konmdecTso aaep Na (Z=11, A=24),
pacnaswwuxcsa B 1 mMr 3a 10 yacos. lNepuon nonypacnana 14.8 yaca. 5. Hantu ckopocTb NpPoOyKTOB
peakuun B(A=10) (n,anbdoa-4actmua) Li(A=7), ecnun sapa 6opa nepeBoHavanbHO NOKOUIUCH U
KMHETMYEeCKas SHeprms HEMTPOHOB NpeHebpexnmMo Mana.

naboparopHas pabora (5 yaca(oB)):

NabopaTtopHas paboTta € 8. MonenvpoBaHne paanoakTUBHOrO pacrnaaa.
Tema 9. du3nka aneMeHTapHbIX YacTuUl,

NeKuunoHHoe 3aHsitne (10 4aca(os)):

Obwwe ceeneHns 06 aneMeHTapHbIX YacTruax. Knaccmcpukaums yactuu. J1IenToHbl 1 aapoHbl,
PE30HaHCbl, ME30OHbI, BAPVOHBI, N3OMYNLTUMNETLI. XapakTePUCTKM YaCcTu1L: Macca, CuH, YETHOCTb,
BPEMS XWN3HW, ANEKTPUHECKNIA 3aPSL, NENTOHHBIA 1 GAPUOHHBIR 3apsan, N30CMMNH, Ero NPOEKUKMS,
CTPaHHOCTb, 04apoBaHue, Kpacota. KBaHTOBbIE YMCNA 3N1EMEHTAPHbIX YACTUL,. 3aKOHbl COXPaHEHUS.
YeTHOCTb. 3aKOH COXpaHeHUst YeTHoCTK. He coxpaHeHne YeTHOCTM B cnaboM B3anMoaeinCTBUN.
KoMbrHupoBaHHasa 4eTHOCTb, €€ HECOXPaHEHNE B CNaboM B3aMMOLENCTBMM, CBSA3b C
HeobpaTuMocTbio BpemeHn. KBapku 1 ux xapaktepuctnki. KBapkoBblii COCTaB ME3OHOB U
6apunoHoB. NneHeHne kBapkoB. KBapk-nenToHHas cuMmeTpust. OBMEHHbI MeEXaHN3M
doyHLoaMeHTasbHbIX B3aMMOOENCTBUA. HacTuubl - NepeHOCHNKN doyHOAMEHTaNbHbIX
B3anmMoaencTeuii. KBapk - rMOOHHas Moaenb CUNbHOro B3anmonerictems. MNpupoaa cnaboro
B3anmomeincTeus. NpomexyToyHble 6030HbI.. EQnHbie Teopun B3ammoneicTemin. HectabrnbHOCTb
npoTtoHa. CoBpeMeHHas KapTuHa CTPOEHUS Matepumn

npakTnyeckoe 3aHsitne (5 yaca(os)):

KBapku n nx xapakrepucTtuku. lNpumepHble Buapl 3a8a4y: 1. HenTpoH ¢ aHepruein 4.6 MaB B
pe3ynbTaTe CTONKHOBEHNS C MPOTOHOM 3amennsetcs. CumTas, 4To HEMTPOH OTKIIOHSETCS Npu
CTONKHOBEHMWM Ha yron 45 rpafycoB, HANTX CKONbKO CTONKHOBEHWUIA OH LOMIXEH UCMbITATb, YTOOLI €ro
SHeprus ymeHbwunach 0o 0.23 3B. 2. 9nekTpoH yckopeH pa3HocTbio noTeHumanos 180 kB.
YuunTbiBaa NOnpaBky TEOPUN OTHOCUTENBHOCTW, HANTK €ro Maccy, CKOPOCTb, KUNHETUYECKYHO
SHEpPruo 1 OTHOWEHME 3apsaa Kk Macce anekTpoHa. 3. Mpu 0bpa3oBaHMM 3NEKTPOHA U NO3UTPOHA
13 poTOHA, 3Heprns goToHa bbina 2.62 MaB. Yemy 6bina paBHa B MOMEHT BO3HUKHOBEHWS NOMHAs
KWHEeTHYeckas SHeprus anekTpoHa n no3utpoHa. 4. MakcumanbHbIi paanyc KpUBM3HbI TPaeKTopun
yacTtuy B umknotpoHe 0.5 M. Haykumns marHutHoro nonsa 1 Tn. Kakyto NOCTOSIHHYO pa3HOCTb
NOTEHLMANOoB [OMKHbI Obinn 6bl NPONTM NPOTOHbI, YTOObI NONYYNTH TAKOE XE YCKOPEHME Kak B
LAHHOM UMKNOTPOHe. 5. B nabopatopHoil cucteme KOppaAnHaT HATU CpeLHEE BPEMS XU3HM
MIOOHOB, 06pa3yroWmXcs Npy pacrnage 0CTaHOBMBLIMXCS KAOHOB: K+ pacnancs Ha MIOOH (+) 1
HENTPUHO.

naboparopHas pabora (5 yaca(oB)):

NabopatopHas pabota € 9. OnpeneneHne KoapprLMeEHTA NOMNOWEHNS PaanoakTUBHOIO
N3My4eHms.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Buabl
N Pasnen Cemecro| HeAens | camoctosTenbHou [TpyA0EMKOCTb ;‘:ﬂ%‘g:g:g:;gzg;
AducumnnuHbl P cemecTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
MnoAroToBka K
1./Tema 1. BeeneHune 5 1 ey 2 oT4yer
Tema 2. KBaHTOBbIE NoAroToBka K
2. CBOWCTBA N3Ny4yeHns 5 2345 oTtyerty 9 oTHET

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcumnnmHel "KeaHToBast gounsmka"; 050100.62 MNepnarornyeckoe obpasoBaHne; 3aBeytownii kKagpenpoi, A.H. (npodpeccop)
Hedenpes J1.A. , cTapwuii npenonasarens, 6/c PycaHosa U.A.

Buabl
N Paspen Cemect Hepens | camoctositenbHom [TpynoeMKOCTb g;%%%::):?:;gzg;
AducumnnuHbl P cemecTpa pabortbl (B yacax) 260TbI
CTyAOEeHTOB P
T :
ema 3. CTpoetivte u noaroToBkKa K
3 |cBOWACTBa ATOMOB. 5 6,7,8,9 |[KOHTPONBHON 9 KOHTpONbHas
‘IKnaccuyeckue mogenu o a6oTe pabota
aToOMOB P
Tema 4. BonHoBble NOAroToBKa K
4. o
CBOWCTBA MMKpPOYacTuL 0 10,11,12 oTyety 9 oTHeT
noaroToBka K
Tema 5. N
5.1y e SKC';"'?""Ka droMOB| 5 113,14,15,1|koHTpOnNBHON 9 i
y paboTte P
Tema 6. KBaHTOBbIE
6./9BNeHNs B TBEPLAbIX 6 1,2,3,4 g?lfer?TOBKa K 9 oT4yer
Tenax y
Tema 7. KonebaHus MOAroToBKa K
7.|peweTku n Tennosble 6 5,6,7,8 [KOHTPOSIbHOWA 9 Kzggaganaﬂ
CBOWCTBA KpUCTanioB paboTte P
Tema 8. Pusuka noAroToBka K
: -1 THeT
8 aTOMHOro sapa 6 913 oTyety 9 oTHe
g Tema 9. dusnka 6 14-18 Egﬂgggiﬁ%; v KOHTPO/bHaSs
‘laneMeHTapHbIX YacTK T
aneMeHTap acTuu pabote paboTta
WNtoro 72

5. ObpasoBatesnibHble TEXHONIOTUK, BK/TKOYaA UHTEepaKTUBHbIe POpPMbl 0OyUeHUs

1. KomnbtoTepHble nabopatopHble pabotbl Kvant Phys Lab.

2. KoMnbloTePHbIE NEKUMOHHbIE AEMOHCTPAUUN C MOAENNPOBAHNEM (PU3NYECKUX NPOLECCOB.
3. DNEeKTPOHHbIV 3a8a4HMK N0 KBAHTOBOW hn3mKe.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepgeHue

OTYeT , NPUMEpPHbIE BOMPOCHI:

TecTtoBble 3agaHns. 3agayn.

Tema 2. KBaHTOBble CBOMCTBA U3NTy4YeHUA
OTYeT , NPUMEpPHbIE BOMPOCHI:

PerncrpaumnoHHblii Homep 6 DAEKTPOHHEH
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Mporpamma omcumnnmHel "KeaHToBast gounsmka"; 050100.62 MNepnarornyeckoe obpasoBaHne; 3aBeytownii kKagpenpoi, A.H. (npodpeccop)
Hedenpes J1.A. , cTapwuii npenonasarens, 6/c PycaHosa U.A.

TecToBble 3agaHns. 3agayn. 1. Boluncnmtb ¢ noMoLbio popmysbl MNnaHka MOWHOCTb U3Ny4eHUs
eaMHMLbl MOBEPXHOCTM abCoNOTHO YEPHOro Tena B MHTepBane ANUH BOSH, OTanYarowmxcs He bonee
yeM Ha 0.5% oT Hanbonee BepOATHOW AnvHbl BONHbI Npu 2000 K. 2. OnnHbl BONH d00TOHOB 0.25 HM 1
2.0 nM. Bblyncnutb nx uMnynbcCbl B 3B/c, roe ¢ - ckopocTb ceeTa. 3. HanTtu cuny cBetoBoro
NaBfieHns, KOTOPYIO OKasblBaeT NIOCKMIA CBETOBOM MOTOK C MHTEHCUBHOCTLIO 1 BT/CM*2 Ha nnockyto
3epkanbHyto NOBEPXHOCTb, ecnu yron nageHnsa 30 rpagycos 1 nnowanb OCBelaeMor NoBepxXHOCTH
10 cM*2. 4. Bbl4MCUTb CKOPOCTb 3M1EKTPOHOB, NOANIETAOWMX K aHTUKATOAy PEHTIEHOBCKOM TPYOKM,
€CNn AnnHa BOJTHbl KOPOTKOBOMHOBOW rpaHuLbl CMNOWHONO PEHTFeHOBCKOro cnekrpa 15.7 nM. 5.
ONeKTpPOMarHUTHOE N3nyyYeHne C ONMHON BOMHbI 50 HM BbipbIBAET C NOBEPXHOCTU TUTAHA
POTO3NEKTPOHbI, KOTOPbIE NONaAatT B 0OHOPOAHOE MarHMTHOE rnone ¢ niaykumen 15 'Tn,
napannenbHOe NOBEePXHOCTU AaHHOro Metanna. Hantm makcmmanbHbI paguyc KPUBU3HbI
OOTOSNEKTPOHOB, KOTOPbIE BbINETAKOT NEPrNeHanKynspHO MarHMTHOMY rnonto. 6. B pesynbrtare
CTONKHOBEHMS (DOTOHA C NOKOUBLINMCS CBOOOAHBLIM 3N1IEKTPOHOM Yriibl, MO4 KOTOPbIMU paccesncs
OOTOH 1 OTNeTen aNeKTPOH OTha4Yn, okasanmcb OAMHAKOBLIMA U Yrofl Mexay HanpasneHnamm n3
pasneta 100 rpagycos. HaiTn onnHy BonHbI HaneTaswero goTtoHa. 7. NokasaTb, 4To CBOOOAHbI
9NIEKTPOH HE MOXET NOrnoTUTb POTOH. 8. HalnTh sHepruio HaneTawwero PoToHa, ecnu npu
paccesiHiM nof yrnom 60 rpaaycoB Ha nokosiweMcsi cBOOOAHOM aNEKTPOHE OH Npuobpen
KMHETMYecKyto aHepruto 450 kaB.

Tema 3. CtpoeHune u ceBoncTBa atomoB. Knaccuyeckme mogenv atomoB
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
3apauu

Tema 4. BonHoBble CBOMCTBA MMKpoO4YacTuL,
OTYeT , NPUMEPHbIE BONPOCHI:

TecToBble 3a0aHUA

Tema 5. du3mka aTomoB 1 MOneKkyn
KOHTponbHas paboTa , NpuMepHble BONPOCHI:
3apauu

Tema 6. KBaHTOBbIE siBNeHUs1 B TBepAbIX Tenax
OTYeT , NPUMEPHbIE BONPOCHI:

TecToBble 3a0aHns

Tema 7. KonebaHus peLueTku v TenioBbie CBOMCTBA KpUCTanoB
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
3apauu

Tema 8. dDu3unka atomHoro sapa

OTYeT , NPUMEPHbIE BONPOCHI:

TecToBble 3a0aHns

Tema 9. Pusunka anemeHTapHbIX YacTUL,
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
3apaum

Tema . UToroeasi popma KOHTpons

Tema . UToroeas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:

Y1eepxgato: PIrAOY BINO "KasaHckun (Mpueonxckuin) penepanbHbIi yHuBepcutet"
3aB. kagpenpon

Kadpenpa obpasoBaTtenbHbIX TEXHONOTWIA B oU3MKe
OK3aMeHaUNOHHbI bunet € 1

1. 3aKoHbl U3ny4yeHnst abcontoTHO YEepPHOro Tena.

2. KBapku, nx xapakTepucTuku.

Y1eepxgato: PIrAOY BINO "KasaHckun (MNpueonxckuin) penepanbHbii yHuBepcutet”

KETPOHHBH
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Mporpamma omcumnnmHel "KeaHToBast gounsmka"; 050100.62 MNepnarornyeckoe obpasoBaHne; 3aBeytownii kKagpenpoi, A.H. (npodpeccop)
Hedenpes J1.A. , cTapwuii npenonasarens, 6/c PycaHosa U.A.

3aB. kadhenpon
Kadpenpa obpasoBatenbHbIX TEXHONOTWA B on3mKe

OK3aMeHaUNOHHbI bunet € 2
1. doTOo3aNneKkTpU4ecKnii adpdpekT. 3akoHbl hoToaddekTa.
2. OBMEeHHbI MEXaHN3M (PyHOAMEHTANbHbIX B3aUMOOENCTBUIA.

Y1eepxgato: PIrAOY BINO "KasaHckun (MNpueonxckuin) penepanbHbii yHuBepcutet”
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B OU3MKe
OK3aMeHaUNOHHbI bunet € 3

1. YpaBHeHune DiHwTenHa onsa gpotoadgodekTa. [mnotesa CBETOBbIX KBAHTOB.

2. EnnHble Teopumn doyHOaMeHTasbHbIX B3aUMOOEACTBUIA.

Y1eepxaato: PIrAQY BINO "KazaHckuin (MprBonxckuin) penepanbHbii yHuBepcutet”
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTMIA B hn3mKe
SK3aMeHauUMOHHbIn bunet € 4

1. OnbiTbl BaBnoBsa, noareepxgatowme ooTOHHYIO TEOPUIO CBeTa.

2. HYeTHOCTb. 3aKOH COXpaHEHUS YETHOCTH.

Y1Bepxaato: ®AQY BI1O "KasaHckuii (Mpusonxckuin) peaepanbHbii yHUBepcutet”
3aB. kahenpon

Kadbenpa obpasoBaTenbHbiX TEXHONOrMIA B on3mnke
OK3aMeHauMOoHHbIn bunet € 5

1. NaBneHue ceeta. OnbiTbl Jlebenesa.

2. He coxpaHeHune 4yeTHoCcTM B cnabom B3anmopeicTenn. KombmHmpoBaHHas
4YETHOCTb.

Y1eepxaato: PrAQY BINO "KazaHckuii (MprBonxckuiA) dpenepanbHbii yHMBepcutet”
3aB. kahenpon

Kadpenpa obpasoBatenbHbiX TEXHONOTrMIA B hn3mke
SK3aMeHauUMOHHbIn buneT € 6

1. TOpMO3HOE U XapakTepucTM4eCkoe PEHTFEHOBCKOE N3NyYeHue.

2. Obwwme ceeneHnsi 06 anemMeHTapHbIX YacTmuax, ux knaccugmkaums.

Y1eepxgato: PIrAOY BINO "KasaHckui (Mpueonxckuin) penepanbHbIi yHuBepcutet"
3aB. kadenpoi

Kadpenpa obpasoBaTtenbHbIX TEXHONOTWIA B on3nke
OK3aMeHauNOHHbIV bunet € 7

1. OppekT KomnToHa.

2. KBaHTOBbIE Y/CNa 3NeMeHTapHbIX YacTuL,. 3akOHbl COXpPaHEHUS.

Y1eepxgato: PIrAOY BINO "KazaHckun ([Mpreonxckuin) doegepanbHblil yHUBEPCUTET
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B hU3MKe
SK3aMeHaunOoHHbIN bunet € 8

1. OnbiTol Pe3epdopaa. Popmyna Pesepdopaa.

2. [leneHve TaxXenbIx s4ep nog 4eNCTBUEM HENTPOHOB.

Y1eepxpato: PIrAQY BIMO "KazaHckuii (MprBonxckuii) doeaepanbHblil yHABEPCUTET
3aB. kahenpon

Kadpenpa obpasoBatenbHbiX TEXHONOTMIA B hn3mke
SK3aMeHauUNoHHbIn bunet € 9

KETPOHHBH
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1. MocTynatel bopa. Mogenb atoma Bogopona no bopy.
2. LlenHas peakuunsa neneHns. AnepHble peakTopbl.

Yteepxpato: PIrAOY BINO "KazaHckun (IMpueonxckuin) doegepanbHblil yHUBEPCUTET
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B hU3MKe
OK3aMeHaunoHHbIN bunet € 10

1. lNpocTpaHcTBEHHOE KBaHTOBaHWe. MarHUTHbIE MOMEHTbI aTOMOB.

2. SloepHble peakummn, Nx Knaccugukaums.

Y1Bepxgato: PIrAQY BINO "KazaHckui (MprBonxckuii) doeaepanbHblil yHABEPCUTET
3aB. kahenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTMIA B hn3mke
OKk3aMeHaUNOHHbIA 6unet € 11

1. OnbiT WTepHa n Nepnaxa.

2. Peakuuun cuHTesa. Kputepuin JloycoHa. Ynpasnsemblini TEpMOSLAEPHbIA

CUHTES.

Y1eepxpato: PIrAOY BINO "KazaHckun ([Mpueonxckuin) dpenepanbHblil yHUBEPCUTET
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTWA B hn3mKe
OK3aMeHaUNOHHbIA 6unet € 12

1. OnbIT ®paHka n Nepua.

2. PagnoaktmBHOCTb. TuNbl paanoakTUBHbIX NPEBPALLEHWIA.

Y1eepxpato: PIrAQY BIMO "KazaHckuii (MprBonxckuii) doeaepanbHblil yHABEPCUTET
3aB. kahenpon

Kadpenpa obpasoBatenbHblX TEXHONOTWIA B pu3mnke
SK3aMeHauUNOHHbIn buneTt € 13

1. BonHbl e Bponns, nx gousan4eckunin cMbich.

2. Mpaeuna cMmeleHns Npu pagMoakTMBHOM pacnage.

Y1eepxgato: PIrAQY BINO "KazaHckun (IMpueonxckuin) doegepanbHblil yHUBEPCUTET
3aB. kadhenpoi

Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B oU3MKe
OK3aMeHauMoHHbIV bunet € 14

1. OnbITbl N0 AMOPaKLNN ANEKTPOHOB.

2. Mexanuam [ - pacnapa.

Y1eepxpato: PIrAOY BINO "KazaHckun ([Mpueonxckuin) dpenepanbHblil yHUBEPCUTET
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B hn3MKe
OK3aMeHaUNOHHbI 6uneTt € 15

1. BonHoBasa pyHKUMS 1 ee douamyecknin cmbicn. MNpuHUMN HeonpeaeneHHocTen
eli3eHbepra.

2. Mexanuam [ pacnapa.

Y1eepxgato: PIrAOY BINO "KazaHckun ([Mpueonxckuin) doegepanbHblil yHUBEPCUTET
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B on3MKe
OK3aMeHauMNOHHbIN bunet @ 16

1. YpaeHeHue WpeonHrepa.

2. HeiTpuHo 1 ero ceoncTsa.

KETPOHHBH
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Y1eepxgato: PIrAQY BINO "KazaHckui (Mpueonxckuin) penepanbHbIi yHuBepcutet”
3aB. kahenpon

Kadpenpa obpasoBaTtenbHbIX TEXHONOTWIA B oU3nKe
OK3amMeHauNOHHbIV bunet € 17

1. KBaHTOBaHMe aHeprum 4actuubl B NOTEHUNANbHON SMeE.

2. CeowicTBa s14epHbIX CUNI.

Y1eepxaato: ®IAQY BI1O "KasaHckui (IMpusonxckuin) peaepanbHbii yHUBepcutet"
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B oU3MKe
OK3aMeHaUNOHHbIV bunet € 18

1. KBaHTOBaHME SHEPrMM NMMHENHOIO raPMOHNYECKOro OCLMINATopPa.

2. O6MeHHbI MEXaAHW3M SAEPHOro B3anmMonencTems. MNnoHbl 1 X CBOMCTBA.

Yteepxpato: PrAQY BINO "KasaHckuin (Mpusonxckuin) doenepanbHblil yHUBepcuTeT"
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTMIA B hn3mKe
OKk3aMeHaUNOHHbI 6uneTt € 19

1. TyHHenbHbIn adodekT.

2. OKCNepuMeHTanbHble METOAbl AAEPHON (PU3UKM (CHETHUKU YaCTUL, TPEKOBbIE
Kamepbl, OOTO3MYNbCUN, MACC - CNEKTPOMETPbI).

Y1eepxgato: PIrAOY BINO "KasaHckun (MNpueonxckuin) penepanbHbii yHuBepcutet”
3aB. kadhenpon

Kadbenpa obpasoBaTenbHbiX TEXHONOTMIA B oM3mMKe
OK3aMeHaunoHHbIN bunet € 20

1. OCHOBbl KB2HTOBOW TEOPUN aTOMOB.

2. Yckoputenu yacTuu,.

Y1eepxaato: PIrAQY BIMO "KazaHckuii (MprBonxckuii) doeaepanbHblil yHABEPCUTET
3aB. kahenpon

Kadpenpa obpasoBatenbHbiX TEXHONOTMIA B hn3mke
SK3aMeHauUMOoHHbIn bunet € 21

1. BektopHasa mogenb atoma.

2. HyknoH n noHstue o oopmanmame n3oTonnuyeckoro CcrmHa.

Yteepxgato: PIrAQY BINO "KazaHckui (Mpreonxckuin) doegepanbHblil yHUBEPCUTET
3aB. kadenpoi

Kadbenpa obpasoBaTenbHblX TEXHONOIMIA B oM3MKe
OK3aMeHaUNOHHbI bunet @ 22

1. Mpupona xapakTepucTUHECKNX PEHTFEHOBCKMX CMEKTPOB.

2. CocTaB sapa. 3apsa, MacCoBOE YMCNO, N30TONMbI, U30TOHbI, N306apsbl.

Y1eepxgato: PIrAOY BINO "KazaHckun ([Mpueonxckuin) doegepanbHblil yHUBEPCUTET
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B hn3MKe
OK3aMeHauMNOHHbIN bunet € 23

1. lNoHATNE O XMMMYECKOW CBA3M M BANEHTHOCTW.

2. DHepruga cesA3n sep.

Y1eepxpato: PIrAQY BIMO "KazaHckuii (MprBonxckuii) doeaepanbHblil yHABEPCUTET
3aB. kahenpon
Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B hn3mKe
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OK3aMeHaLUVOHHbIN bunet € 24
1. MonekynsipHble CnekTpbl.
2. YnenbHas saHeprus cesiav saep.

Y1eepxaato: PrAQY BINO "KazaHckui (MprBonxckuiA) dpenepanbHbii yHMBepcutet”
3aB. kaghenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B pu3mke
SK3aMeHauUNOHHbIn bunet € 25

1. KombrHaumoHHoe paccesiHue ceeTa, NloMUHecLeHUms 1 npaemno Ctokca.

2. KanenbHas mogenb sapa. Popmyna Benusekepa.

Y1eepxgato: PIrAOY BINO "KasaHckui (Mpueonxckuin) penepanbHbIi yHuBepcutet"
3aB. kadhenpon

Kadpenpa obpasoBatenbHbIX TEXHONOTWIA B oU3MKe
OK3aMeHaUNOHHbIV bunet € 26

1. CnOHTaHHOE M BbIHYXAEHHOE U3ny4eHune. Jlasepbl.

2. Marnyeckue yncna. Mogenb saaepHbix 060n04ek.

7.1. OcHOoBHas nuTteparypa:
3apnaun no obuwei usnke, Miponos, Nropb EBreHbesuny, 2007r.
KeaHToBas cpuauka. OcHOBHbIe 3aKOHbI, iponos, Nropb EBreHbesuy, 2007r.

Kypc obuweit domaunkn, KH. 5. KBaHToBas ontuka. ATomHas comnsnka. Pusmka tBepnoro tena. duauka
aTOMHOro siapa v anemeHTapHbix Yactuu, Caeenves, Viropb Bnagummnposwny, 2005r.

Cb60opHMK BONPOCOB 1 3aaa4y no obuein cpusunke, Caeenves, Viropb Bnaonmmnposnd, 2005r.

7.2. lononHutenbHasa nuteparypa:

denHMaHoBCKME nekumm no cuamnke, Boin. 8-9. KBaHTOBas MexaHuka, , 2004r.
Obwwmin kypc counsukn, T. 5. ATomHasa n apepHas pmsnka, CneyxmH, Omutpuin Bacnnbesud, 2006r.

Lwnanorn o KBaHTOBOW MexaHuke. [ein3eHbepr, PeiltHMaH, Akagemyc, KaHanoo n xaMeneoH Ha
BeTke, Akkapawn, Jlynoxu;bapaHos, A. A.;Bonosuny, U. B.;Apedbesa, A. 4., 2004r.

OnTuka, Nanacbepr, MNpuropuin Camyunosud, 2006r.

®deiHMaHOBCKMe nekumn no gousuke, Boin. 3. 3nyveHne. BonHbl. KBaHThl, , 2004r.
9.B. Wnonbckuin, AToMHas comsuka, 2010r.

X.-['. Wendp. Ot Knpxrodpa po MNnaxka. M. Mup. 1981. 190 c.

P. ®eiHmaH. KO cTpaHHas Teopus ceeta u Bewectsa. M. Hayka. 1988. 144 c.
C.9. ®puw, A.B. Tumopesa. Kypc obwein domamku. T.3. M. 1961. 608 c.

A.C. KomnaHeeu. TeopeTtuyeckas guamka. M. 1955. 532 c.

B. leinzeHbepr. Puaunka n dpunocogoust. Hacte n uenoe. M. Hayka. 1989. 400 c.

E.M. l'epwensoH, H.H. Manos, A.H. MaHcypos. Kypc obuwei omamnku (onTrka n aToMHas counsnka),
M. MpoceelweHune. 1992 r. 319 c.

Ox. Opup. duauka. T .2. M. Mup. 1981. 622 c.

deliHMaHoBCKMe nekuun no pusnke, PeHmad, Prnyapn ®dvinnunc;fleiitoH, Pobept B;CaHac,
MaTtbto, 2004r.

7.3. UHTepHeT-pecypcChbl:

Buaeonekuuun gns ctynoeHToB. KBaHTOBas Te0pms aTtOMHbIX 1 MOnekynsapHbix cnektpos (CITY
duanyecknin dpakynoteT) - http://www.phys.spbu.ru/library/studentlectures/chirtzov.html
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Buaoeonekuun onst ctyneHToB. KBaHToBas cousnka (MO TU kadp. Obwein gonankn) -
http://lectoriy.mipt.ru/course/Physics-Quantum-UMT-Lects

KBaHTOBas MexaHuka. Jlekuus ®dunanyeckon sHunknoneamnm -
http://www.femto.com.ua/articles/part_1/1557.html

YyebHoe nocobue: Victopusi atomHoro sigpa (MY duaunyecknii goakynbTerT) -
http://nuclphys.sinp.msu.ru/histan/index.html

AnekTpoHHO-06pasoBatenbHblii pecypc. KBaHtoBas cpuamka (K(M)DPY NHCTMTyT chmamku, kadbenpa
obpasoBartenbHbIx TEXHONOrM B comaunke) - http://tulpar.kpfu.ru/course/view.php?id=1414

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "KBaHToBas gomauka" npegnonaraet UCNoNb30BaHWe cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

OcBoeHve gncunnnuHbl "KBaHToBas gomavka" npegnonaraet UCNonb30BaHWe cneayouero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

YTeHne nekumnin conpoBoXaaeTcs AEMOHCTPAUMNER C MOMOLWbIO MyTbTUMEANAHBIX CPEACTB
PUCYHKOB, dooTOrpadouii, Yeptexei, 0b6pasuos, YacTb N3 KOTOPbIX BbINOMHEHA B ANHAMUYECKOM
NnoCTaHOBKeE.

[nsi NOBbIWEHNS YPOBHS YCBOEHMS NEKLMOHHOIO Matepuana v npuobpeTeHnst NpakTn4eckmx
HaBbIKOB MPOEKTUPOBAHNSA NpeayCcMaTpMBaeTCs akTUBHAsS (oopMa NPOBEeAEHNS NPaKTUYECKNX
3aHATWIA B BUAE PeLWeHns 3aaad 1 BbiNonHeHne nabopaTtopHbix paborT.

B yacbl camocTosTenbHOM paboTbl CTYAEHTHl UMEIOT BO3MOXHOCTb paboTtatb C KOHCMEKTOM NEKLMIA 1
y4ebHbIMM NOCOBMSAMM, BBIMONHATL MHAVBUOYANIbHOE PACHETHO-rpadduyeckoe 3afaHune B
KOMMbIOTEPHOM Knacce.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @IOC BINO u yyebHbIM nnaHom no
HanpasneHunto 050100.62 "MNeparormyeckoe obpasoBaHme” 1 NPon0 NOAroToBKN duanka un
NHpopMaTumka .
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ABTOpP(bI):
Hedgenbes J1.A.

PycaHoBa N.A.

PeueH3eHT(bl):
["apHaesa ..

n n 201 .

PervctpaunoHHbii Homep 6
Ctpanunua 19 n3 19.
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