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1. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSs N0 JUCHHILJIHHE, COOTHECEHHBIX €
YCTAaHOBJICHHBIMHU B 00pa30BaTeJIbHOM IPOrpaMMe HHAUKATOPAMU 10CTHKEHUSI KOMIIeTeH il

[To uToraMm OCBOEHUS AUCIUIUIMHBI 00YYAIOIUNACA TOJDKEH JOCTHYD CIIETYIOIIUXPE3yIbTaTOB

o0OyueHus:
Kareropus dopmupyemas Kon nu HammeHoBaHue Pe3ysabTaThl 00y4eHHs 110
(rpynma) KOMIIETeH Ul HWHIMKATOPA 10CTHKEHUsI AUCHHUTIHHE
KOMITeTeHIHii | (¢ yKa3aHueM Koja) KOMIIEeTeHIIHH

OIIK-1.Coocoben

OIIK-1.1.35aTh IIOJIOJKCHHS,

3HaTh MOJ0KEHUS 1 3aKOHBI

UCIIOJIb30BATh 3aKOHBI u METO/Ibl | TEOMETPUUECKON U
MOJIO’KEHUS, 3aKOHBI U | €CTECTBEHHBIX HayK U | BOJIHOBOW ONTHKH,
METO/IbI MaTEeMaTUKHUIS pelIeHus: | OCHOBHBIE METO/IbI
€CTECTBCHHBIX HAyK U | 3aJa4 WH)KCHEPHOH | HaOMI0IeHUS U O0BSICHEHHE
MaTeMaTUKU JUTSL | ACSITEIBHOCTH. Ha UX OCHOBE SIBJICHUM.
peleHus 3a1a4
VHKEHEPHOM OIIK-1.2. YMeTh NpUMEHATH | YMETh IPUMEHSTh 3aKOHBI
JEeSITEIbHOCTH TIOJIOXKEHUS, 3aKOHBI U | U MOJIOXKEHUS
METO/IbI ECTECTBEHHBIX HAYK U | TEOMETPUUECKON 1
MaTeMaTUKU JUIsl PEUIEHUs | BOJHOBOM OINTHUKH,
3a1a4y WHKCHEPHOU | OCHOBHBIE METO/IBI
NeSTeTLHOCTH. HAOJIOZCHUS ISl peIICHUs
KOHKPETHBIX 3a/1a4
VHKEHEPHOU JEATEIbHOCTH.
OIIK-1.3. Braners MeTomamu | BimageTs HaBBIKAMHU U
€CTECTBEHHBIX HayK U | METOJAMKAMHU PEIICHUS
MaTeMaTUKW JUIsl pelIeHus | 3a7a4 FreOMETPUUYECKOU U
3a7a4 VH)KEHEPHO! | BOJTHOBOW ONTHKH.
e TeTbHOCTH.
OIIK-2.Cnocoben OIIK-2.1. 3nare MeTOAbl | 3HATH OCHOBHBIE
CaMOCTOSITEJIbHO AKCTIEPUMEHTATBHBIX MOJIOKEHUSI, 3aKOHBI U
MIPOBOJIUTH WCCTIEOBAaHUN U OCHOBHBIE | METOJbI TEOMETPUUECKON U
HKCIIEPUMEHTAIIbHBIE | PUEMBI 00paboTku U | BOJIHOBOH OITHKH,
WCCIICIOBAHUS U | IPEJCTaBIEHUS MOTYYEHHBIX | HEOOXOAUMBIC JJIs
HCIIOJIb30BaTh JTAHHBIX. MIPOBEICHUS
OCHOBHBIE  TIPHEMBI AKCTIEPUMEHTAIBHBIX
00paboTKu u WCCJIeIOBAHMM, UX
MIPEICTABICHUS 00paboTKH U aHaHN3a.

MOJIYYCHHBIX TaHHBIX

OIIK-2.2. YMerh
CaMOCTOSITENIbHO ~ TTPOBOJAMTH
IKCIIEPUMEHTAIILHBIC

HCCIeIoBaHus U 00paboTarh
MOJTyYCHHBIC JTaHHBIC.

YMeTb Moab30BaTHCS
OCHOBHBIMH ONITUYECKUMHU
npubopaMu, CTABUTh U
pemaTh NpocTenie
IKCIIEPUMEHTAIbHBIC
3agauu, 00padaThHIBaTh,
aHaTM3UPOBaTh U
OIICHUBATh MOJTyYCHHBIC
pe3yIbTaThl, UCIIOIb30BATh
npu paboTe CIPaBOYHYIO U

y4eOHYIO JTUTEPATYDPY.




OI1IK-2.3. Baagers MeTonamu | BiazeTs HaBBIKAMU U

AKCIIEPUMEHTAITLHBIX METOJJaMH TPOBEACHUS

WCCIICIOBAaHUM B 00pa0OTKH | SKCIIEPUMEHTAIBHBIX

MOJIY9CHHBIX JaHHBIX. HCCIICIOBAHMI, OCHOBHBIMH
npuMaMu 00pabOTKHU 1
PEICTABICHUS
IKCIIEPUMEHTAIIbHBIX
JIAHHBIX.

2. llesb 1 MeCTO AUCUHUILINHBI B CTPYKTYpPe 00pa3oBaTe/ibHON NPOrpaMMbl

Juctummaa «OCHOBBI KBAHTOBOH (DPM3UKHY» OTHOCHTCS K 00s13aTEIBHON YacTH.

JucuunimHa n3ydaercs Ha 2 Kypce B 4 cemectpe.

Lenu w3ydeHus MUCUUILIMHBI: U3YYEHUE KOPIYCKYJSAPHBIX CBOMCTB CBETa U BOJIHOBBIX CBOMCTB
BCIIIECTBA, KBAaHTOBOM MEXaHWKH, KBAaHTOBOM (U3MKH aToMa, aTOMHOW (H3WKH, 3HAHHUE METOJ0B
AKCIEPUMEHTAIIBHOTO UCCIEAOBAHMS U aHAIN3a ONTUYECKUX SIBJIICHHI.

3. Conep:xkanue padoueii nporpaMmMsl (00beM JUCHHUILINHBL, TUNIBI U BUJbI Y4eOHbBIX
3aHATHH, Y4eOHO-MeToAnYeCcKoe o0ecneuyeHue CaMOCTOATEIbHONH Pad0ThI 00y4ar0 M XCH)

Conepxanne pabodeii mporpaMMsl ripeacraBieHo B [Tpumoskennn Ne 1.



4, DoHJ O1LIEeHOYHBIX CpeacCTB MO ITMCHUIIIMHE

4.1. Hepeqenb KOMIIeTeHIINIi 1 HHAUKATOPOB JOCTUKCHUA KOMIIeTEHIU ¢ YKazanuem
COOTHECCHHBIX ¢ HUMMU 3AIVIAHUPOBAHHBIX PE3yJbTaTOB 06y'leHI/IH o AMCIMIIJINHE.
Onucanue KPUTEPUEB H HIKAJ OLICHUBAHUSA PE3YJIbTATOB oﬁyqennﬂ o TMCHMIIJIMHE

Kox u popmynupoBka KOMIETEHIINH

OIIK-1: CriocoOeH uCIoIb30BaTh IIOJIOKCHUSI, 3aKOHBI U METOAbI €ECTCCTBCHHBIX HAYK U
MAaTCMaTUKHU JJId pCHICHUA 3a1a4 I/IH)KeHepHOf/'I JACATCIIBHOCTH

Kon u Pe3yabTarnl 00y4yeHus Kpurepuu onieHMBaHUs pe3yIbTaTOB 00yUEHUS
HaAaMMECHOBaHHE o JTMCUMIIJINHE
HHIMKATOPa (Mmoxay.n10) («HeynaneTBo- 3 («Y moBieTBo- 4 5
TOCTHKEHU S PHTCIBHOY) PUTETILHO) («Xopomoy) | («OTIHMYHON)
KOMIIETCHIIUU
OIIK-1.1.3HaTh 3HaTh noyiokeHUs U 3akoHb! |[loka3piBaeT Nwmeer 3HaeT nMouTu 3HaeT Bcé
TIOJIO’KEHHSI, 3aKOHBI [KBAHTOBOW (DU3UKH, NOJIHOE HEe3HaHWe|3HaYuTeNIbHbIE |BCE, JOMyCKaeT
" METO]IbI| OCHOBHBIE METOJIBI MaTepuana  WIN|IpoOeIsl B HE3HAYUTEIILHBI
€CTECTBECHHBIX HAYK|HAaOJIOACHUS 1 OOBSCHEHHE |HMEET 3HaHUAX, e ommbku B
W MaTeMaTHKH [UIS|Ha X OCHOBE SBJICHHM. (parMeHTapHbIC |IOIyCKaeT OTBeTax
pemeHus 3amaq 3HAHMA CYIIECTBEHHBIC
HUHXCHEPHOU HeOOJIBIIOI YacTH|OMHOKU B
JIeATEILHOCTH. Mmarepuaia, OTBETax
JOIyCKaeT
rpyOble omnOKH
OIIK-1.2. YMeTs|YMeTs npuMeHsTh 3akoHbl U |He ymeer Ywmeer, HO| VwMeer, Ymeer B
MIPUMEHSITh TIOJIO’KEHHsI KBAHTOBOU JIOIyCKaeT TOIMyCKaeT COBEpILIECHCTBE
TIOJIOXKEHHMS, 3aKOHBI|(PU3MKH, OCHOBHBIE METOIBI 3HAYUTENbHBIC |HE3HAYNTEIHHEI
u METO1bI| HAOJI0IeHUS JJTsI PEeTIeHUS OIMOKH € OIIMOKHU
€CTECTBEHHBIX HAyK|KOHKPETHBIX 3a]a4
U MaTeMaTHKH IS |HHKCHEPHOU JIesITeIbHOCTH.
peneHus 3amaq
HWH)XEHEPHOU
JIeSTEIILHOCTH.
OIIK-1.3. Bmagerr |Bmamers HaBBIKAaMH B IIpaktuuecku He |Bnanmeer cnabo, |Bnaneer, Brnaneer B
METOIaMH METOIMKAMH PEIeHH)s 3a/1a4 | BIajeeT JIOTTyCKaeT JIOITyCKaeT COBEPIICHCTBE
€CTECTBEHHBIX HAYK |KBAHTOBOH (PU3MKH. SHaYUTCIIEHBIC | HESHAUMTCIILHEL
W MaTeMaTHKH JUIs omubKu ¢ ommbKu
peleHust 3a1aq
HMHXEHEPHOM
JeATETLHOCTH.

OIIK-2: CrocoOeH caMOCTOSTEIbHO MNPpOBOAUTL 3KCHICPUMCHTAJILHBIC UCCICOOBAHUA U
HCII0JIB30BAaTh OCHOBHBIC ITPUCMBI O6pa60TKI/I " MPEACTABIICHHUA MMOJYYCHHBIX TaHHBIX

Kon u PesynbTaTsl 00yyeHus Kpurepuu onieHuBaHMs pe3ynbTaTOB O0yUSHUS
HaAauUMECHOBaHUe o JMCuUMINJIMHE
HHIMKATOpa 2 3 («Y moBneTBo- 4 5
(«HeynosnerBo-
AOCTHKEHU S PHTEITbHOY) PHUTEIIBLHOY) («Xopomio») | («OTnuaHO»)
KOMIICTCHIIUU
OIIK-2.1. 3HaTh|3HaTh OCHOBHBIC MOJIOKeHUs, |[loka3biBaeT HNmeer 3HaeT nouTH 3HaeT Bcé
METOIBI 3aKOHBI M METOBI KBAHTOBOW |IIOJHOEC HE3HAHWE|3HAYUTEIHHBIC BcE, JOITyCKaeT
IKCIICPUMCHTAIBHEI |(PU3UKH, HCOOXOMUMBIC TSI |[MaTepuaia  WIH|IPOOEIHl B HE3HAYUTEIIEHBI
X HCCIIENOBAaHUI W|IPOBEICHUS nMeer 3HAHUSX, e ommbku B
OCHOBHBIC ITIPUEMBbI |3KCIICPUMCHTATBHBIX (parMeHTapHbBIC |IOIYCKAcT OTBETaX




00paboTku Y| UCCIICIOBAaHUM, UX 00Pa0OTKU |3HAHUS CYIIECTBEHHBIC
MpeJICTaBICHUS Y aHaJn3a. HEOOJIBIION YacTH |OMINOKA B OTBETAX
TTOJTYICHHBIX MaTepHania,
JIAaHHBIX. JIOITyCKAeT
rpyOble OITHOKH

OIIK-2.2. YMerb| YMETh 0JIB30BaThCS He ymeer VwMmeer, HO| YMmeer, VYmeer B
CaMOCTOSTEIBHO OCHOBHBIMH ONTHYECKHUMH JTOITyCKaeT JIOTTyCKaeT COBEPIICHCTB
MPOBOTUTH npubOpaMu, CTaBUTh U 3HAYUTEIIbHBIC HE3HAYUTEIIbHBI |€
JKCIICPUMCHTANBHBI | pEIIaTh MPOCTEHIITNE OINOKHU € OIIUOKHU
€ WCCIICZIOBaHUS W |IKCIIEpUMEHTAJIbHBIC 3a0a4H,
0o0paboraTh 0o0OpabaTrIBaTh,
TIOJTyICHHBIC aHATM3UPOBATH U OIICHUBATh
JTaHHBIC. MTOJTyYCHHBIE PE3YIIbTaTH,

HCTIOB30BaTh MpH pabdote

CIIPaBOYHYIO U YICOHYIO

JIUTEPATYPY.
OIIK-2.3. Bnagets |BnaneTs HaBBIKAMU U [Ipaktudecku He |Bnageer  cmabo,|Brnazeer, Brnaneer B
MeTOoaaMu METOJ[aMU TIPOBEICHHUS BIIaJIeeT JTOTTyCKAeT JIOTTyCKaeT COBEPILEHCTB
AKCIEPUMEHTAIBHBI |3KCTIEPUMEHTATbHBIX 3HAYUTENIbHBIE HE3HAYUTEIBHBI |€
X UCCJEIOBAaHUN U |MCCIICAOBAaHUM, OCHOBHBIMH OLINOKU € OIIMOKH
00paboTku npuMaMu 00paboTKH U
MOJIYYCHHBIX MIPECTaBICHUS
JIAaHHBIX. 9KCICPUMCHTANBHBIX JAHHBIX.

OIIK-1: CrocoOeH HCnoIb30BaTh TIOJIOKCHUSI, 3daKOHBI U MECTOAbI ECTCCTBCHHLIX HAYK U
MAaTCMAaTUKHU JJId pCUHICHUA 3aaa4 I/IH)KeHepHOfI JACATCIIBHOCTH

€CTCCTBCHHBIX HAYK
U MaTCMAaTUKH IJI1

KOHKPETHBIX 3aJ1a4
I/IH)KGHGPHOﬁ JCATCIBHOCTHU.

I/IH)KeHepHOfl JACATCIbHOCTH.

Koa n Pe3yabTaTnl 00yyeHus Kputepun onieHuBanus pe3yabTaToB 00y4eHUs

HaAauMCHOBaHHUC nmo IMCIMIIJIMHE

HHIAUKAaTOpa «3auTeHO» «He 3aureno»

JOCTHIKCHUA

KOMIIETCHIIUN
OIIK-1.1.3HaTh 3HaTh MOJIOKEHUS U 3aKOHBI |3HAaeT TOJNIOKEHWsT M 3aKoHbI|He 3HaeT MoJOKeHWS W 3aKOHBI
TOJIOKEHHMSI, 3aKOHBI |KBAHTOBOM (DHU3UKH, KBaHTOBOM (pU3MKH, OCHOBHBIC|KBAaHTOBOH (DU3HMKH, OCHOBHBIE
u METO/bI | OCHOBHBIE METO/IBI METOJIBI HaOJIOAeHUS Y| METOMBI HaOIOACHUS "
€CTECTBEHHBIX HAayK|HaOJIOACHUsS 1 00bsiICHEHHE |00BSICHEHME Ha  HMX  OCHOBE|OOBSACHEHHE HAa HMX  OCHOBE
U MAaTeMaTUKH JJIs|Ha UX OCHOBE SIBICHUM. SIBJIICHUH. SIBJICHU.
pereHus 3a1a4
HWH)XEHEPHOU
JESITEIbHOCTH.
OIIK-1.2. YMeTh|YMETh IPUMEHSATh 3aKOHBI U |YMEET MNpUMEHATh 3akoHbl u|He ymeer NpUMEHSTh 3aKOHBI U
MIPUMEHSTH MIOJIOXKEHHNSI KBAHTOBOM MOJIOXKECHNS KBAHTOBOH (DH3HKHY,|ITOIOKEHUSI KBAHTOBOH (DU3UKH,
TIOJIO’KEHHMSI, 3aKOHBI |(PU3UKH, OCHOBHBIE METOJIbl |OCHOBHBIE METOJABI HAOJIIOACHMSI|OCHOBHBIE METO/ABI HAOIIOAECHHS
u METO/IbI [HAOTIOICHNUS [UIsl PEIICHNsT  |JUIsl PeIleHHs KOHKPETHBIX 3a1ad|/ulsl PeIIeHHs KOHKPETHBIX 3a/1ad

HH)KCHCpHOﬁ JACATCIIbHOCTH.

€CTCCTBCHHBIX HAYK
U MaTCMAaTHUKH JJIA
peuicHus 3aaa4

KBAaHTOBOH (pr3mKH.

KBAaHTOBOH (pr3HKH.

peneHus 3a7a4

HWHXXEHEPHOU

JIeSITCIIbHOCTH.

OIIK-1.3. Baagerr |BnameTrs HaBBIKAMHU U Bnageer HaBBIKAMH u|He BJIaI€ET HaBBIKAMH Hu
METOIaMH METOIMKAMH PEIICH s 3a1ad |[METOAMKAMI  PCIICHHsS.  3aa4/METOJAMKAMH  PCLICHHs  3ajay

KBAaHTOBOH (pH3HKH.




HWHXXEHEPHOU
JeSITeITbHOCTH.

OIIK-2: CriocoOeH caMOCTOATENLHO IMPOBOAUTH 3KCIICPUMCHTAJIBHBIC HUCCICAOBAHUA U
HCII0JIb30BATh OCHOBHBIC ITPUCMBI 06p360TKI/I " NpCACTABJICHUA MTOJYUCHHBIX JAaHHBIX

Kon n PesyabTaTnl 00yyeHus Kputepun onieHuBaHMs pe3yIbTaTOB 00 yUCHHS
HAaUMCECHOBaHHUE Mo TMCHMIIJIMHE
HHAXKATOpa «3auTeHO» «He 3aureHo»
JOCTHIKCHHUSA
KOMIIETCHIIUHA
OIIK-2.1. 3HaTh|3HAaTh OCHOBHEIE ITOJOKEHNSI, |3HAeT OCHOBHBIE ITOJOKeHUs,|He 3HAET OCHOBHBIE
METOJIBI 3aKOHBI M METO/bI KBAHTOBOM  |[3aKOHBI M METOJBI KBAaHTOBOH|ITOJIOXKEHHSI, 3aKOHBI M METOJIBI
SKCIEPUMECHTANBHBIX |(PU3UKH, HEOOXOTUMBIE IS ¢u3ukn,  HEOOXOAWMBIC  IJIsI|KBaHTOBOM ¢bu3nKwy,
HCCIe0BaHNI 1 |TIpOBEACHUS MPOBEICHUS IKCIIEPUMCHTAIBHBIX [HEOOXOIMMBIC AJIS IPOBEICHNUS
OCHOBHBIC TIPUEMBI | OKCIICPUMEHTAJIbHBIX HCCHe[[OBaHHfI, ux O6pa6OTKI/I H|9KCIICPUMECHTAJIbHBIX
00paboTKu U |UCClieIOBaHMUM, MX 00PaOOTKY M |aHAJIH3a. UCCIIeIOBaHNH, UX 00pabOTKH U
Npe/ICTaBICHUS aHanm3a. aHaAIIN3a.
TMOJYYCHHBIX JaHHBIX.
OIIK-2.2. YMeTh|YMETh N0Nb30BaThCs Ywmeer nosnb3oBatecsi|He  ymeer  monb3oBarbest

CaMOCTOSITEITEHO ANEKTPOU3IMEPUTEITEHBIMHU AIEKTPON3IMEPUTECITHHBIMHI AIEKTPOU3MEPUTETEHBIMU
TIPOBOTUTH puOOpaMu, CTaBUTh U peIIaTh |IpUOOpaMH, CTaBUTh W PEIIaTh |OpHOOpaMH, CTABUTh U PEIIaTh
SKCIICPUMEHTANBHBIC |IPOCTCHIITIE MIPOCTEHIIINE SKCIIEPHUMEHTAITBHBIC [TPOCTEHTIIHE
HCCIIeI0BaHUs 1 |9KCIIEpUMEHTAIBHBIC 3a0a4l,  |3a7a4H, 00pabaThIBaTh,|3KCIEPUMEHTANBHBIE  33/1a4H,
obpaboTtaTh 00pabaThIBaTh, aHATM3UPOBATh |aHAIM3UPOBAaTh W OLICHHMBATh|0OpadaThIBaTh, aHAJIU3UPOBATH
MOJy4EeHHBIE JaHHbIC. |1 OLCHUBATH IOIy4YEHHbBIE MOJIy4ECHHBIE pe3yabTaThl, (M OLCHHWBAaTh  IOJyYCHHBIE
pe3yIbTaThl, UCTIOJIB30BATh IIPHU |UCIIOJIB30BATh npu paboTe|pe3yabTaThl, UCIIOJIB30BATh IIPU
paboTe crpaBOYHYIO U YUeOHYIO |CIIPABOYHYIO u yueOHY0 |paboTe CIIPaBOYHYIO u
JTUTEPATypy. JIUTEPATYyPy. y4eOHYI0 TUTeparypy.
OIIK-2.3. Bnagers  |Bnaners HaBblkamu U MeTogamu |Brnageer HaBbikaMu 1 MeTtogamu |He  BmageeT HaBblkKamMu U
METOAAMHU MIPOBEACHUS MIPOBEICHUS IKCIIEPUMEHTAIBHBIX [METOIaMHA MIPOBEICHUS
IKCIIEPUMEHTANBHBIX |IKCIICPUMEHTATBHBIX HCCIICIOBaHHH, OCHOBHBIMH | 3KCIIEPUMEHTAIBHBIX
UCCJIEIOBAaHUN U HCCIIeI0BaHUM, OCHOBHBIMH IpUMaMHU 00paboTkn U|UCCIIEIOBAaHUM,  OCHOBHBIMU
00paboTku mpuMamu 06paboTKu u MpeJCTaBICHUS IpUMaMH 00paboTku u
MOJIy4EHHBIX TaHHBIX. [[IPECTaBICHUS 9KCIEPUMEHTAIBHBIX JTAHHBIX. MIPEICTaBICHAS

OKCIICPUMCHTAJIbHBIX TaHHBIX.

OKCIICPUMCHTAJIbHBIX JaHHBIX.

4.2. TunoBble KOHTPOJILHBIE 3aIaHNUsI WJIM HHBIE MATEPUAJbI, HEOOXOAUMBbIE 1JIs1 OLleHMBAHUS
pe3yJibTaTOB 00y4eHHs MO JMCUHUILINHE, COOTHECEHHBIX C YCTAHOBJIECHHBIMH B
o0pa3oBaTe/ibHOI MpPOorpaMMe HHAMKATOPAMHU J0CTHKEHUs KOMIleTeHIuii. MeToanueckue
MaTepHuaJIbl, ONpeesolie MPoueypPbl OlleHHBAHUS Pe3yJIbTATOB 00YUYEeHUsI M0

JUCHUILINHE

Koa v HaumeHnoBanue
annKaTopa JOCTUKCHUSA

Pe3yabTaThl 00yueHus no
AUCHUIIMHE (MOLYJII0)

KonTpoanpyembie
AeHCTBHS 10 NIPOBEpPKe

peliCHusd 3aJda4 HHX(eHepHOﬁ
JACATCIIBHOCTH.

00BsICHEHHUE HA UX OCHOBE
SIBJICHUH.

KOMIIETEHIHH 3HAHMH, YMEHUH U
BJjajgeHuil (OueHoYHbIe
cpeacTBa)

OIIK-1.1.3nate MOJIOKEHUSI, | 3HATH TOJIOKESHUS U 3aKOHBI Tect
3aKOHBI U METO/IbI ECTECTBEHHBIX | KBAHTOBOM (DM3UKH, OCHOBHBIE [TucemenHbIE PAOOTHI
HayK W  MaTeMaTUKH  JJIs | METOJAbI HAOIIOEHUS 1 Konnoksuym




OIIK-1.2. YMmeTh NpUMEHSTh
MOJIOKEHUS, 3aKOHBI U
METO/Ibl €CTECTBEHHBIX HAYK
Y MaTEMaTUKH JJIs1 PEIICHUS
3aJa4 MH)XKCHEPHOU
JIESATEILHOCTH.

VYMeTh MPUMEHSTH 3aKOHBI 1
MOJIOKEHUS KBAHTOBOH (PU3HKH,
OCHOBHBIE METOJIbI HAOJIOICHHS
JUIS pEeUIeHUs] KOHKPETHBIX 3a]1a4
UH)KCHEPHO! e TeIILHOCTH.

Tect
[TucemenHbIE PAOOTHI
KonrponsHas padora

OIIK-1.3. Bmanmers MeromaMu
€CTECTBEHHBIX HayK u
MaTEMaTHKH JIJIsl pEIICHUS 3a71a4
WHXCHEPHOHW JCSITCIbHOCTH.

Bnaners HaBBIKAMU U
METOJMKAMHU PEIICHHS 3a/1a4
KBaHTOBOH (PU3HKH.

Tect
[TiuceMenHbIe pabOTHI
KonrponsHas padora

UCCIeIoBaHUsI M 00paboTaTh
MOJTy4EHHbIC JaHHbIE.

IIpoCTEeNIINE
SKCIIEPUMEHTAaJIbHBIC 33]a4uH,
00pabatbIBaTh, aHAJIM3UPOBATH U
OILICHUBATH IOJIyYEHHBIE
pe3yJbTaThI, UCIIOJIB30BaTh MPH
paboTe crpaBOUHYIO U YIEOHYIO

JUTEPATYpYy.

OIIK-2.1. 3HaTh METO/bl | 3HaTh OCHOBHBIE MOJIOKECHHUSI, JlaboparopHbie paboOThI
IKCIIEPUMEHTAILHBIX 3aKOHBI ¥ METOJIbI KBAHTOBOU

WCCIIC/IOBAaHU H  OCHOBHBIC | (PH3HMKH, HEOOXOAUMBIC JIJIs

MIPUEMBI 00paboTku U | IPOBENICHUS SKCIICPUMEHTAITLHBIX

NPEJCTaBICHUS  TOJIYYCHHBIX | MCCIICJOBaHUM, UX 00pabOTKH 1

JTAHHBIX. aHam3a.

OIIK-2.2. YMerb | YMeTh os1b30BaThCA JlaboparopHbie paboThI
CaMOCTOSITEITLHO MIPOBOJIUTH | AJIEKTPOU3MEPUTEITHHBIMU

AKCIIEPUMCHTAIIbHBIC npubopaMu, CTaBUTh U PeliaTh

OI1K-2.3. Bnagers MeTOaMU
AKCIIEPUMEHTAIBHBIX
HCCIEeI0OBaHUM U 00paboTKH
MOJIyYE€HHBIX JaHHBIX.

Brnaners HaBbIKaMM U METO/IaMU
IPOBE/ICHUS HIKCIIEPUMEHTATbHBIX
HCCIICIOBAHN, OCHOBHBIMU
npuMamMu 06paboTKH U
NpeCTaBICHUS
HKCIEPUMEHTAIbHBIX JaHHBIX.

JlaGopaTopHble paboThI

KpI/ITepI/IHMI/I OLICHUBAHUS IIpU MO,[[y.TIBHO'peI\/’ITI/IHl"OBOI\/'I CUCTEMC SABJIAIOTCA 6aJ'IJ'H>I, KOTOPBIC

BBICTABJIAOTCA IMPEIIOAaBaTECIICM 3a BUABI JCATCIbHOCTU (OHeHO‘-IHI)Ie CpeI[CTBa) 10 UTOramM

HU3YUCHUA MO,[[leef/'I (paSIICJ'IOB III/ICI_II/IHJ'II/IHBI), NECPCUNCIICHHBIX B pCﬁTHHF -IIJIaHC JUCHUITIIMHBI (I[J'IH

HK3aMeHa: TeKYIIUH KOHTPOJIb — MakcuMyM 40 6aisioB; pyOexHbI KOHTPOJIb — MakcuMyMm 30
6aJu10B, MOOHIPUTENbHBIE OaNIBl — MakcUMyM 10; U1 3aueTa: TeKyIHii KOHTPOJIb — MakcUMyM 50
0a/mToB; pyOSIKHBIN KOHTPOJIb — MakKCHMyM 50 0ajoB, MOOIIPHUTEIbHBIE Oa/uTbl — MakcuMyM 10).

[IIxamnp! orleHUBaHUA:
(11151 5K3aMeHa:

oT 45 110 59 6a510B — «yIOBIETBOPUTEIBHO;
ot 60 10 79 6ayIOB — «XOPOIIOY;

ot 80 0ayUI0B — «OTIIUYHOY.




PeliTUHT — IIJTaH AUCHUIIJIMHBI
KBaHTOBas usnka
Hanpasienue 11.03.04 DnexTpoHrnKa U HAHOIIEKTPOHUKA,
npod b «JIEKTPOHHBIE TPHUOOPHI U ABTOMATHU3UPOBAHHBIE CUCTEMBI
Kypc 2, cemectp 4

Buabi yueOHoi bann 3a Ywucio 3aganui banaer
eATEeJILHOCTH KOHKPETHOE | 3a CEMECT
A b p MuHumanb- Makcumans-
CTY/J€HTOB 3aJaHue . N
HBIN HBIN

Monayab 1 «IkcnepuMeHTAJbHbIE OCHOBBI KBAHTOBOM TEOpUMN»

Texkymuii KOHTPOJIb

1. [Tucemennas padota 0-5 2 0 10
2.JlomycK, BBITIOJIHEHHE
nabopaTopHOl paboTHI, 0-1 5 0 5

odopmiieHHEe OTYeTa

3.3amuTa OTYETOB 110

N 0-1 5 0 5
nabopaTopHoOl padbore
Py0e:kHblii KOHTPOJIb
1.KomnoxkBuym 0-10 1 0 10
2.KonTpoabsHas pabora 0-5 1 0 5
Bcero 6a/1710B 32 MOy JIb: 0 35

MOIlyJ'II) 2 «KKBanroBasi TEOpUHA aTOMOB U MOJICKYJD»

Texkymuii KOHTPOJIb

1. ITucemennas pabora 0-5 2 0 10
2.Jlomyck, BBINOJTHEHHE

nabopaTopHOH paboTHl, 0-1 5 0 5
oopmMIieHHE OTUETa

3.3amuTa OTIIVCTOB o 0-1 5 0 5
nabopaTopHoii pabote

PyOexHbIN KOHTPOJIb

1.TectupoBanue 0-10 1 0 10
2.KonTponsHas pabora 0-5 1 0 5
Bcero 6a/1710B 32 MOYJIb: 0 35
IHoompuresbHbIe 0a1JIbI

1. Crynenueckue 0 10
OJIMITHAIBI

2. [TyOonmukamnum craTei 0 10
3. Pabora co 0 10
IIKOJIbHUKaMHU

(ommMMHAaIbI)

IMocemaemocTh (6717161 BHIYUTAIOTCS U3 0011l CyMMBbI HAOPAHHBIX 0AJ1JI0B)
1.ITocemaemocTs 0 -6
JIEKITMOHHBIX 3aHSATHIHA

2.Ilocemenne 0 -10
NPaKTUYECKHUX 3aHATHIA

[ocemmenue 0 -10
71a00paTOPHBIX 3aHITUN




HUToroBbiii KOHTPOJIb

DK3aMeH.

0-30

30




DK3aMeHAIIHOHHEIE ONJIEThI

CrtpyKTypa S5K3aMEeHallMOHHOTO OuiieTa:
buner cocTout U3 IByX TEOPETUYECKUX BOIIPOCOB.

IlepedyeHs BOIPOCOB I DK3aMEHa:
1. Pa3BuTHe KBaHTOBO-MEXaHUYECKHUX IMpeICTaBICHHM 0 mpupoje ceeta. PoTodPdexT.
Buemnuii u BHyTpenHuit potorppext. Oobsacuenue porodddexra Ha OCHOBE KIACCUYECKON
BOJIHOBOM Teopuu. KBaHToBOE mpencraBienue o hotoddpdekre. YpaBHeHHe DUHIITECHHA.
HuskouacrotHas rpanuna goroaddexra. [Ipumenenne pororddexra Ha npakTHKe.
2. Dddext Komnrona. KBantoBoe npenacrasienue oo r¢dexre Kommnrona.
3. Jasnenue cera. OObsACHEHNE TaBICHHUS CBETa HA OCHOBE KJIACCUYECKON M KBAaHTOBOM
TEOpHH.
4. TennoBoe n3ny4eHre 1 3aKOHBI TEIUIOBOTO M3nydeHus. OObsICHEHNE 3aKOHOMEPHOCTEH
TEIJIOBOTO M3IyYeHHsI HA OCHOBE KBAHTOBBIX MPEJICTABICHUN.
5. BonHoBBIE cBOCTBA 37IEKTPOHOB, IPOTOHOB, HEUTPOHOB. [IpuMenenue nudpakuun
AJIEKTPOHOB, HEUTPOHOB U PEHTI'€HOBCKUX JIY4el /Ui U3yYeHHs CTPYKTYPBI BEIIECTBA.
6. Onbitel ®panka u I'epua. JMCKpeTHBIN XapakTep aTOMHBIX cocTosiHUM. [loTennnan
BO30YXKICHHUS.
7. AtomHble crieKTpbl. CIUIOIIHbIE U JIMHEHYaThle crieKTphl. [[puHInI cieKkTpaabHOro
aHayM3a. 3aKOHOMEPHOCTH B CIIEKTPaxX M3IYUYECHUS aTOMOB U UX 00BICHEHUE Ha OCHOBE KBAaHTOBOM
TEOpUHU.
8. KopnyckynsapHo BonHoBO# AyanusM. ['unoresa ne bpoins. CooTHOLmIEHNE
HeonpezaeneHHocTel. BomHoBas pyHKIMS U €€ CTaTUCTUYECKOE TOJIKOBAHHE.
9. Monenu atroma Tomcona u Pezepdopna.
10. KBanToBas Teopus aroma. [loctynarst bopa. Cniektp atoma Bomopozaa o bopy. TpymaHoctu
Mozenu aroma bopa.
11. Vpasuenue lllpennnrepa. Ypasuenue [lpennnarepa s ctanmoHapHbIX COCTOSTHUAMN.
CobcTBeHHbBIE (PYHKIIMH U COOCTBEHHBIC 3HAYSHHSI SHEPTUU.

12.  Artom Bomoposa B cBeTe KBaHTOBBIX IpescTaBieHnid. KBantoBelie uncia. CrnuH. O60104KH U
noao6onouku. Kondurypanus 31eKTpOHHBIX 00JIaKOB.

13. [Tpunun [laynu u 3amonHeHue AIeKTPOHHBIX YpOoBHEN aToMoB. Tabmuiia 31eMeHTOB
Jd.N.Menneneena.

14. IIpaBuna or6opa u cxema NnepexoioB.

15. PentrenoBckue ciexktpsl. 3akoH Mo3iu.

16. Xumundeckas cBsi3b. MOJEKYISPHBIE CIIEKTPHI.

17. CrioHTaHHOE U BBIHYXJACHHOE U3Iy4yeHue. JIazeppl, uX NpUHIMI paboThl U IPUMEHEHUE.
18. DneMEHTHI KBAaHTOBOW CTaTUCTUKU. [IpMHIIMI HEPA3IMUYUMOCTH TOXKIECTBEHHBIX YaCTHULL.
Pacnipenenenue bose - Oiinmureiina n @epmu-/upaka. Belpok1eHHas 1 HEBBIPOKAEHHAs CUCTEMA.
19. DNeKTpOHHBIN ra3 B Metajuie. Y poBeHb @epmu. TemnepaTypa BEIPOKICHUS.

20. DreMeHTHl 30HHOM TeopuH TBepbIX Ted. OOpa3zoBaHue 30H. DHEPreTUYECKUN CIIEKTP

AJIEKTPOHOB B KpucTaie. JIu3iekTpuky, oaynpoBOJHUKHY, MeTaulbl. COOCTBEHHBIE U IIPUMECHBIE
MOJIYIPOBOJHUKH. DJIEKTPOHHAS U IbIpOYHasl IPOBOAUMOCTh. TeMieparypHas 3aBUCUMOCTh
IIPOBOJIMMOCTH MTOJIYIIPOBOTHHUKOB.

21. CBepXnpoBOIUMOCTb.

22. Pa6ota Bbixona. KonrtakT n1Byx mMetamioB. J{BoitHOMN anekTpuyeckuii cioil. KontakrHas
Pa3HOCTh MMOTEHIMAIOB. BBINpsMIIeHNE HA KOHTAKTE JBYX METAJIJIOB.

23. KoHTakT MeTan-noiaynpoBoAHMK. 3alIOPHBINA U aHTU3AIIOPHBIN CIIOM. Brinpsimienue Ha
KOHTaKT€ METAJII-TIONYIIPOBOJHUK.

24.  KoHTakT ABYX MOJYIPOBOJHUKOB. p-N MIepexol. BrimpsiMieHrne Ha p-n nepexoe.

[TomynpoBoHukoBeIil nuoa. Tpanzucrop. [lomynpoBogHKOBbIE (DOTOITEMEHTHI.



25.  Tepmosnektpuueckue sieHus. dddekrt 3eedeka, [lenpthe, Tomcona. [Ilpumenenune
TEPMOUIEKTPUYECKUX SIBIICHUHN Ha IIPaKTUKE.

26.  DneMeHTbl (U3UKU aTOMHOTO siipa. M3oronsl, n306apsl. CMH A1pa U €ro MarHUTHBIH
MOMEHT. S nepHbie cuiibl. Moaenu sapa. DHeprus cBsizu. Jledext maccol. SlaepHble peakum.
SnepHas u TepMoOsIepHAs DJHEPIreTUKA.

27.  PannoakTHBHOE M3y4deHHE. 3aKOH paHMOaKTUBHOIO pacnaja.

OO0pa3zen 3K3aMeHAIIMOHHOI0 OUJIeTa:

®I'BOY BO «bamkupckuii rocyjapCTBEHHbIM YHUBEPCUTET»
PU3HKO-TEXHUYECKUI HHCTUTYT
Kadenpa obmieit puzuku

DK3AMEHAIIMOHHBIN BUJIET Ne 8
no aucuuiuiHe «KBaHTOBast GU3HUKa»
11.03.04 DnexTpoHMKA U HAHOAJIEKTPOHHUKA
[Mpoduie «DmeKTpoHHBIE MPUOOPHI U ABTOMATU3UPOBAHHEBIE CHCTEMBD»

1. ®oroaddexr. OcHoBHBIE 3aK0HBI QoTod(hdekTa. YpaBHenue DitHmreriHa. [IpakTnyeckoe
npumeHeHue Gorodddekra.
2. PagnoakTHBHOCTH. BUabI painoakTUBHOCTH. 3aKOH PaJHOAKTUBHOTO.

YTBepkIeHO Ha 3acenannu Kadeapol , IpOTOKOJ Ne
(mara)

3aBenyromuii kadenpoit banananos M.X.

B pamMkax ucronb30BaHUsS MOYJIbHO-PEHTHHIOBOM CUCTEMBI O0Y4YEHUS U OLIEHKH
YCII€BAEMOCTU CTYACHTOB UTOI'OBasd OLICHKA 3HAHUH CTYACHTA IO JUCHUILIIMHE MMPOU3BOJUTCA 110
cyMMe 0aijioB, HOJYYEHHBIX B paMKaX TEKYLIETro U pyOeXHOT0 KOHTPOJIS 3HAaHUM, yMEeHUH U
HaBBIKOB B TEUCHHE CEMECTPa, U OAJUIOB, MOJyYEHHBIX Ha dK3aMEHE.

3a paboTy B ceMecTpe CTyIeHT mony4aeT a0 70 GaiyioB 3a BBINOJIHEHHE 33JaHUN B paMKax
TEKYIIETO M PYOEKHOTO KOHTPOJISI U JIOTOJHUTENHHO 10 10 OammoB 3a pe3ysibTaThl y4acTHs B
OJIUMITMAJIE CTYJIEHTOB 10 00MIel pu3uKe, MyOIMKaMK cTaTel U 3a paboTy co mKoIbHUKaMH. [lis
JIOITyCKa K 9K3aMeHY CTY/CHT JIOJDKeH HaOpaTh B ceMecTpe He MeHee 35 0aiuioB.

MakcumanbHOe KOJMYECTBO OaiioB, MOJydaeMoe CTYJIEHTOM Ha 3k3ameHe, coctasiser 30
0asuIoB.

Kpurepun onenku (B 6a11ax):

- 25-30 6a/110B BBICTABIISETCS CTYACHTY, €CIIU CTYACHT JaJI MTOJIHBIC, Pa3BEPHYTHIC OTBETHI Ha
BCE TEOPETHUYECKHE BOMPOCHI Owiera, MPOJSMOHCTPUPOBAI 3HAaHUE (HYHKIIMOHAIBHBIX
BO3MOXKHOCTEH, TEPMHUHOJIOTMH, OCHOBHBIX JIEMCHTOB, YMEHHE MTPUMEHSTh TCOPETHUCCKUE 3HAHHUS
OpU  BBINOJHEHUHM TpaKkTU4Yeckux 3amanuit. CTylaeHT 0Oe3 3aTpyJAHEHUN OTBETHJ Ha BCE
JIONIOJTHUTEIbHBIC BOMPOCHI. [IpakTHueckas 4acTh pabOTHI BBHITIOIHEHA MOJTHOCTHIO 0€3 HETOYHOCTEH
U OIINOOK.

- 17-24 6anJ10B BBICTABIISCTCS CTY/ACHTY, €CJIM CTYICHT PACKPbUI B OCHOBHOM TEOPETHUYCCKUE
BOIIPOCHI, OJHAKO JIOMYIICHb HETOYHOCTH B OIPEIEICHUU OCHOBHBIX MOHATHH. [Ipu oTBeTe Ha
JIONIOJTHUTEIIbHBIC BOITPOCHI JOMYIIECHBI HEOOJbIINE HETOYHOCTH. [IpH BBIMOJHEHUH TPAKTHYECKOM
4acTH pabOThI TOMYIIEHBI HECYIIECTBEHHBIE OIIUOKH.



- _10-16 OannoB BBICTABISETCA CTYIEHTY, €CIM TPU OTBETE Ha TEOPETUUECKHUE
BOIIPOCHI CTYACHTOM OONYIICHO HCECKOJIBKO CYIMICCTBCHHBIX OIJ_II/IGOK B TOJIKOBAHHMHW OCHOBHBIX
noHsATH. JIoruka v MOJHOTa OTBETa CTPAIAIOT 3aMETHBIMH U3bsHAMH. 3aMETHBI IPOOEIbI B 3HAHUU
OCHOBHBIX METOOOB. TeOpeTI/I‘-IGCKI/IC BOIIPOCHI B LICJIOM H3JIOKCHBI JOCTATOYHO, HO C INPOITyCKaMU
marepuaia. VIMEITCsS NpPUHIUNHATIBHBIE OIMHMOKH B JIOTUKE IOCTPOCHUS OTBETAa Ha BOIPOC.
CryneHT He pemn 3aaqy WK Py PELICHNH TOMYIIEHbI TPyOble OIIHOKH.

z @ 02J1JI0B BELICTaBIISIETCI CTYACHTY, CCJIM OH OTKA3aJICA OT OTBCTA UJIM HC CMOI' OTBCTUTH Ha
BONIPOCHI OMJIETa, OTBET HA TEOPETUYCCKUE BOMPOCHI CBUICTEIHLCTBYET O HEIIOHMMAHUM U KpalHe
HETOJIHOM 3HAHWU OCHOBHBIX TOHATHH W MeTonoB. OOHAapyXKHBAeTCs OTCYTCTBHE HABBIKOB
MMPUMCHCHUSA TCOPECTHUICCKUX 3HAaHUU IIPpU BBIIIOJHCHHHU MPAKTUYCCKUX 3aI[aHPIﬁ. CTyI[eHT HE CMOT
OTBETUTh HU HA OJIUH JIOTIOJHUTEIHHBIN BOIPOC.



Il1aHbl NIPAKTHYECKUX 3AHATHH (pelieHue 3a1a4)

Tewma 1. Teopus aroma Bogopoaa 1o bopy.

3anstue 1. Monenu aroma Tomcona u Pezepdopaa. JInHedaTelii CrieKTp aroMa BOJI0pO/Ia.
3anstue 2. Onsitel @panka u ['epra. CriekTp aTroma Bojgopoja mo bopy.

Tewma 2. Dy1eMEeHTHl KBAHTOBOW MEXaHUKHU.

3anstue 3. COOTHOIICHUE HEOTIPEIeICHHOCTEH.

3anstue 4. BonnoBast QyHKIMS U €€ CTATUCTUYECKU CMBICIT.

3anstue 5. O6mee ypaBHenue lllpenunrepa. YpaBuenue lllpemunrepa miis cranMoOHapHBIX
COCTOSIHUH.

3anstue 6. Yactuiia B OJHOMEPHOW NPSAMOYTOJIBHOW «ITOTEHIMAIBLHON sME» ¢ OECKOHEYHO
BBICOKMMM «CT€HKaMu». [Ipoxo’kIeHue 4acTulibl CKBO3b NOTEHLUMAIbHBIA Oapbep. TyHHENbHBIN

s dext

3anstue 7. JInHeMHbINA TapMOHUYECKUI OCHMILIATOP B KBAHTOBOM MEXaHUKE.

3anstue 8. KontposibHas pabora.

Tema 3. DiieMeHTbI COBPEMEHHON (PU3MKH aTOMOB M MOJIEKYJI.

3anstue 9. [Ipunnun [laynu. Pacnpenenenue 31eKTPOHOB B aTOME 110 COCTOSIHUSIM.

3ansrtue 10. [lepuoanueckas cucrema anemeHToB MenaeneeBa. CHOHTaHHOE U BBIHYK/IEHHOE
U3ITy4EHUS.

Tema 4. DieMeHTbl KBAHTOBOM CTaTUCTUKU

3anstue 11. KBanToBas ctaTuCTHKA.

3anstue 12. [ToHsiTHE O KBAHTOBOI TEOPUH TEIUIOEMKOCTH. DOHOHBI.

3ansatue 13. KBaHTOBas TEOpus 3JEKTPONPOBOJHOCTH MeTaiu1oB. COOCTBEHHAs! POBOAUMOCTb.
MOJIyNIPOBOHUKOB. [IprMecHas mpoBOAMMOCTb MOIYIPOBOIHUKOB

Tema 5. DnieMeHTHI PU3MKK ATOMHOTO ]Ipa.

3anstue 14. 3akoH paguoakTUBHOTO pacmnaja. [IpaBuia cMmemeHus.

3ansarue 15. SInepHble peakiuy 1 X OCHOBHBIE TUIIBI

3anstue 16. KontponpHas padora.

3aaHus 1151 KOHTPOJILHBIX padoT

Onucanue KOHTPOJIbHON paboThl Nel:

KOHTpOJ’ILHaH pa60Ta COCTOHUT U3 UCTBIPCX 3aaa4. BpeMSI BeIOIHEHUSA — 90 MHHYT. Kamz[aﬂ 3aJa4da

olieHuBaercs B 1 6am.
[Tpumep BapuaHnTa KOHTPOJIbHOM paboThl Nel:

Bapuanrt 1.

1. MakcumanbHas JUIMHA BOJIHA CHEKTpadbHOW nwHMHM cepun Jlaiimana paBra 0,12 MkM.

[Ipennonaras, yro moctosiHHas Pualepra HeW3BeCTHA, ONpPENEIUTE MAKCUMAIBHYIO JJIUHY

BOJIHBI IMHUU cepuM bansmepa.

Omnpenennte n3MEHEHHE OPOUTAIIBHOTO MEXAHNYECKOIO0 MOMEHTA JIEKTPOHA IPH MEPEXOJIE €To

gl3 BO30Y)KJICHHOTO COCTOSTHHUSI B OCHOBHOE C HCITyCKaHueM (OToHa ¢ JyIHHOM BostHbI A=1,02-10"
M.

3. Omnpenenure yactoTy f BpareHus 31eKTPOHA IO TPEThel OpOUTe aToMa Bo1opo/ia B Teopuu bopa.
4. ®oron ¢ sHepruen £=12,12 5B, mornomeHHbii aToMOM BOJIOPOAa, HAXOASIIMMCS B OCHOBHOM

COCTOsIHMH, TCPCBOAUT aTOM B B036Y)K,Z[CHHOC COCTOAHHUC. OHpe,Z[CJ'II/ITC I''TaBHOC KBAHTOBOC
YHCJIO OTOI0 COCTOSIHHA.

Onucanue KOHTPOJIbHON paboThl No2:



KonrtpomnbHas paboTa COCTOUT U3 YeThIpex 3ajad, BpeMs BoinonHeHus — 90 munyt. Kaxknas 3agaua
olieHuBaercs B 1 6am.
[Tpumep BapuaHTa KOHTPOJIBHON pabOTHI No2:

Bapuanrt 2.
1. 3apspkeHHas yacTula, ycKopeHHas pa3HocThio noreHuuanos U=500 B, umeer qyiuHy BOJIHBI 1€
bpoitns A=1,282 nm. [IpuarMas 3apst 5Toi YaCTHIBI paBHBIM 3apsiay JICKTPOHA, ONPECIIUTE €€
Mmaccy.
2. DIEKTPOHHBIN MY4YOK YCKOPSIETCS B 3JIEKTPOHHO-TTy4eBOM TpyOKe pa3HOCThIO moTeHuanos U=1
kB. 13BecTHO, 4TO HEONpeIENEeHHOCTh CKOpocTH cocTaisieT 0,1% OT ee YnciIoBOro 3Ha4eHHUs.
Onpeznenure HEONPEAEIEHHOCTh KOOPUHATHI JIEKTPOHA.
3. HacTHiia HaXOAMUTCS B OJJHOMEPHO MPSIMOYTOJIbHOM «TOTEHIIMATBHOW sIME» MUpUHOH | ¢
OECKOHEYHO BBICOKUMH «CTEHKaMuy». 3anummTe ypasHenue llpenunrepa B npenenax «iMen» (0 <
x < l) u pemmre ero.
4. 3anuumuTe BO3MOXHbIC 3HAUCHHsI OPOUTAIBHOTO KBAHTOBOTO Yucia | 1 MAarHUTHOTO KBaHTOBOT'O
qucaa My 171 TIaBHOTO KBAaHTOBOI'O YKcia N=4.
5. DHeprus GoToHa, NaAOLIET0 HA OBEPXHOCTh METAIIIMUECKON INIACTHHKH, B 5 pa3 OoJiblie
paboThI BBIXOJIa 3JIEKTPOHA C TOBEPXHOCTH 3TOro MeTaia. Uemy paBHO OTHOIIEHHE
MaKCUMaJIbHON KHHETUYECKOM 3Hepruu (poToaIeKTpoHa K paboTe Bbixoaa?

Omnucanue MCTOJHUKHN OOCHUBAHUA 3a1a49 KOHTPOJIbHBIX pa60T:

- 1 Gayin BBICTABIISIETCS CTYJICHTY, €CITM 3aj1a4ya pelieHa abCoI0THO BEPHO;

- 0,5 Oamna BbICTaBISETCS CTYICHTY, €CIM OTCYTCTBYET OJHO M3 HEOOXOAUMBIX HMCXOJHBIX
YpaBHEHUH WJIM JOMYIIEHA TPUHIIMIHAIbHAS OIIMOKA B UCXOJHBIX YPAaBHEHUX, HO MPUCYTCTBYIOT
MpPaBUJIbHBIE PAacCY)XIEHUs U JEHCTBUS, HAlpaBlICHHbIE Ha IOJIy4eHHE OTBETa (3a/1aya pelieHa
HAIOJIOBUHY);

- 0 6ayuTOB CTaBUTCS IPH OTCYTCTBHH OTBETA HITH MIPU IOJIHOCTHIO HEBEPHOM OTBETE HITH, KOT/1a OTBET
HE COOTBETCTBYET YCJIOBHIO 3aJauu.

3apanus I NMCbMEHHBIX padoT

Onucanue nucbkMeHHOU paboTsl Nel:
ITucbMeHHast COCTOUT U3 YEThIpeX BOMpPOocoB. Bpems BeimonHeHust — 20 MUHYT.
Kaxnip1ii Bonpoc onieHuBaercs B 1 6a.
[Tpumep BapuanTa nucbMeHHON padoTh! Nel:

Bapuanr 1.
. Oddexr Komnrona.
. Oneitel ®panka u I'epua.
. Kopniyckynsipao BomHOBOM nyanusm. ['unoresa ne bpons.
. Ilocrynats! bopa.
. Ypasuenue [IIpeaunrepa.

g~ wNE

Onucanue nUcbEMeHHOM paboThl Ne3:

[TuceMeHHast COCTOMT U3 YEThIpeX BOMPOcoB. Bpemst BoimoHeHus — 20 MUHYT.
Kaxxnprit Bompoc onernBaetcst B 1 6am.

[Tpumep BapuanTa MuCbMEHHOM paboThI Ne3:



Bapwuanr 2.
. IIpuHnun [Taymnu.
. PeHTreHoBCKHE CTIEKTPHI.
. CIIOHTaHHO€ U BBIHYKJICHHOE U3JTy4YCHHE.
. YacTuia B moTeHIIHAJILHOU SIME.
. Mognenbs aroma bopa.
Ornucanne METOIUKH OIICHUBAHUS BOIIPOCOB MMCHMEHHBIX PaboT:

OB~ wWwN -

- 1 GaJ1 BBICTABIISIETCSI CTYACHTY, €CIIH CTYJICHT MOJITHOCTBIO J1al OTBET HA BOIIPOC;

- 0,5 Gayuta BBICTABIACTCSA CTYACHTY, €CJIU OTCYTCTBYET JMOO PUCYHOK JIMOO OTBET J1ajl HE
MOJTHOCTBIO;

- 0 GayIJI0B CTaBUTCS MPHU OTCYTCTBUU OTBETA WIIH MPU TIOJTHOCTHIO HEBEPHOM OTBETE.

3aganusi 1J151 NPOBeeHUs MMCbMEHHBIX ONPOCOB (TeCTOB)

Omucanue Tecra.
CoaepuT 3a1aHus I pyOeKHOTO KOHTPOJIS YCBOeHHS Marepuaiia. Tect paccuntan Ha 20
MUHYT, cocTout U3 10 3amanuii. Kaxknoe 3amanue onenuBaercs B 1 6ania.

[Ipumep TecTOBBIX 3a/1aHUI

h — nocrosinnas [lnanka; m — Macca 4aCTHIIBI; V — CKOPOCTh YacTHIIbI. E — 3HEpPrus 4acTHIIbI.
JlHa BOJIHBI YaCTHIIBI OTIpeAemnsieTcs: GopMyIoi:

h h mv
Dr=_"_2)h=_3)r=__ 4) HeT NPaBWILHOTO OTBETA
mv v h

n=3n=3

n=2n-2

n=1rt

Ha pucynke cxematndecku H300pakeHbI IEPEX0bl, COOTBETCTBYIOIINE
a) cepuu Jlaiimana

0) cepun bambmepa

r) cepun bpekata

n) cepuu [1pynna

) HET MPaBUWJIBHOTO OTBETA

Onucanue MeTOAMKH OLIEHNBAHUS TECTOB:
- 1 Gayi BBICTABISIETCS CTYAEHTY, €CIIM CTYJIEHT MOJHOCTBIO 1all OTBET HA BOIIPOC;
- 0 6anyoB cTaBUTCS IPU HEBEPHOM OTBETE.

3ananus 19 KOJUIOKBHYMA
Onucanue KOIOKBUYMa:

KonmokBuym npoBoauTcs mocie u3ydeHus TeM «BoHOBBIE CBOICTBA AJIEKTPOHOB,
MIPOTOHOB, HEUTPOHOBY», KATOMHBIE CIEKTPBI». MakcuMmanbHbIN 6amt — 10 6amioB.



Bormpocs! it K0JII0KBUyMa
1. Pa3BuTHE KBAaHTOBO-MEXaHWUYECKHUX MPEACTABICHHH 0 Ipupoe cBeta. Doroaddexr. BuenmHuit u
BHYTpeHHUH PoTorddext. O0bsicHenne porodddexra Ha OCHOBE KIACCHYECKON BOJTHOBOM TEOPHH.
2. KBantoBoe npeacrasienue o pororddexre. YpaBHenue JiHIuTeitHa. Hu3kouacToTHas rpanuna
doroaddekra. Ilpumenenue pororddexra Ha MpaKTHKE.
3. Dddext Komnrona. KBanroBoe npencrasienue 06 a¢dexre Komnrona.
4. NaBnenue ceeta. OOBsICHEHUE JABJICHUS CBETA HA OCHOBE KJIACCHUYECKON M KBAHTOBOM TEOPHUH.
5. TemioBoe M3NTyYeHUE U 3aKOHBI TEINIOBOTO U3ilydeHus. OO0bsICHeHNEe 3aKOHOMEpPHOCTEN
TEIIOBOTO U3JIy4EHHsI HA OCHOBE KBAHTOBBIX IIPEJICTABICHUN.
6. BosiHOBBIE CBOMCTBA 3JIEKTPOHOB, IPOTOHOB, HEUTPOHOB. [IpuMeHeHne TudpaKIUU IEKTPOHOB,
HEUTPOHOB U PEHTI€HOBCKUX Jy4el JUIsl U3y4eHUs! CTPYKTYphl BELLIECTBA.
7. Onbitel ®panka u ['epra. JluckpeTHbIil XapakTep aTOMHBIX cocTossHHM. [ToTeHnan
BO30YKJICHHSL.
8. AtomHble criekTphl. CILTONIHBIE U TMHEWYaThle CIEKTPhI. [IpUHINT CIeKTpaNIbHOTO aHANIK3A.
3aKOHOMEPHOCTH B CIIEKTpaxX M3JIy4eHUsI aTOMOB U UX OOBSICHEHHE HA OCHOBE KBAHTOBOM TEOPHUHU.
9. KopnyckynsipHo BoiHOBOM ayanu3m. ['unoresa ae bpoiinsa. CooTHoLIeHUE HEOTIPEIEICHHOCTEH.
10. BonHOBast GyHKIMS U €€ CTATUCTHYECKOE TOJIKOBAaHHE.
11. Monaenu atoma Tomcona u Pesepdopna.
12. KanToBas teopus atoma. [loctynatel bopa. Criektp atoma Bogopoaa o bopy. TpymHoctn
Mojenu aroma bopa.
13. YpaBuenue lpeaunrepa. Ypapaenue [peauHrepa a1 cTalliOHAPHBIX COCTOSTHHM.
Cob6cTBeHHbIE (PYHKIIMH U COOCTBEHHBIC 3HAYCHHSI SHEPTUU.

Ornucanne METOIMKH OIICHUBAHMSI BOITPOCOB KOJUIOKBHYMA!
- 10 6axoB mosryyaer CTyJeHT, €CIIH OH IOJIHOCTHIO OTBETHII HA OCHOBHOW U JIOTIOJIHUTEIbHBIE
BOIIPOCHI;
- 8-9 Gaya moyy4aeT CTYACHT, €CJIH OH MPABHIIFHO OTBETHII HA OCHOBHOW BOIIPOC, HO HE OTBETHII
Ha OJIMH-]1BA JOTIOJHUTENbHBIN BOIIPOC;
- 6-7 6amna mosydaeT CTYJEHT, €CJIH OH MPaBUILHO OTBETHII HA OCHOBHOM BOIPOC, HO HE OTBETHII
Ha TPH JIOMOJIHUTEIBHBIX BOIIPOCA;
- 4-5 Gamna mosydaeT CTYJEHT, €CJIH OH MPaBUILHO OTBETHII HA OCHOBHOW BOMPOC, HO OTBETHII Ha
HECKOJIBKO JTOTIOTHUTEIBHBIX BOIIPOCOB;
- 1-3 6anna monydaeT CTYAEHT, €CJIM OH YaCTHYHO OTBETHJI Ha OCHOBHOM BOIPOC, HO OTBETHII Ha
HECKOJIBKO JTOTIOTHUTEIBHBIX BOIIPOCOB;
- 0 6amioB cTaBUTCS MPU OTCYTCTBUHU OTBETA.

3anaHus i OLlCHMBAHMUS BHINOJHEHHUS U 3alMTHI JIA00OPATOPHBIX padoT

3a 1omyCK, BHITIOJHEHHE Ta00paTOpHOH paboThl, 0hOPMIICHHE OTYETa CTYIACHT MOKET
nonyduTh 1 6ain. 3a 3almTy OTYETOB 1O 1ab0paTOpHOI paboTe CTYACHT MOKET MOMyuuTh | Ga.
MakcumanbHBIM 0asuT 32 BRITOTHEHUE U 3AIUTY JIA0OPATOPHOU paboThl 2 Oasa.

KoHTposbHbIe BOIPOCH! K 3amuTe JabopatopHoit padoTs Ne 10

1o aTOMHOM ¢u3rke «/3yueHue TOHKON CTPYKTYpPBI CIIEKTpa aTOMay:
1. B ueM cOCTOMT NMPUHIMITHAIBHOE OTIIMYHE YHEPTETUUECKUX YPOBHEH IIETOYHBIX 3JIEMEHTOB
OT YpOBHEI aTomMa BoJI0opoaa?
2. Yem 00ycnoBiieH KBaHTOBBIN ae(ekT?
3. JlaiiTe kauecTBEHHOE 00BSICHEHUE 3aBUCIMOCTH KBAaHTOBOTO Jie(heKTa OT OpOUTATIHLHOTO YHCIa
4. 3anunvre CrieKTPaJIbHbIE CEPUU IIEIOYHBIX 3JIEMEHTOB.
5. YUeM 0OBACHUTH IyOJIETHYIO CTPYKTYPY CIIEKTPOB LIEIOYHBIX 3JIEMEHTOB?



6. Kakum B3amMozelicTBHEM OOYCIIOBIIEHO TOHKOE PaCIICTUICHHE YHEPTeTHYECKHX CIEKTPOB
aTOMOB?

7. PacmdpyiiTe 3anmuch COCTOSHUN aToMa 2P1sp 3P, 2Dspp, Fa.

8. OOBsICHUTE PE3KOCTh U PA3MBITOCTD JTMHHM pe3koi U muddy3HOM cepuil COOTBETCTBEHHO.

9. OnpenenuTe pasHOCTh SHEPruii cocTosHMi 32P3;2 n 32P1/2 aToMa HaTpHs.

10. IMocTpoiiTe cxemy HOMYyCTUMBIX IO MIPaBHJIaM 0TOOpa KBAaHTOBBIX MEPEX0JI0OB aTOMa HATPHs
u3 coctosiHusl SF B OCHOBHOE COCTOSIHHE.

OrmnucaHye METOIMKH OLICHUBAHUSI BBIIIOJIHCHUS U 3aIUThI JJAOOPaTOPHBIX PadoT:
- 2 GaJu1a OJTy4aeT CTYACHT, €CIIM UM CJIIaH JIOIYCK K JIAOOpaTOpHOU paboTe, MOTHOCTHIO
BBITIOJIHEHA J1a00paToOpHasi paboTa U MOJHOCTHIO 0()OPMIICH OTYET; MOJHOCTHIO OTBETUII Ha
3aJIaHHBIC BOIIPOCHI;
- 1 Gayta moydaer CTyJeHT, €CIM UM CIaH JIOMYCK K Ja00opaTopHOM paboTe, HOIHOCTHIO
BBIIIOJIHEHA J1a00paTopHasi paboTa U MOJHOCTHIO 0QOPMIICH OTYET; HO YACTUYHO OTBETHII Ha
3aJJaHHBIC BOIIPOCHI;
-0,5 6ai1 mosy4yaer CTYACHT, €CIIU MPU caye J0MycKa K J1adopaToOpHbIM paboTaM, BHITIOIHEHUS
71abopaTopHOii padboThl M 0HOPMIICHHH OTYETa JOMYIICHBI HEOUCTHL;

- 0 6ayIoB CTAaBUTCS IIPU HEBBIMOJIHEHUH J1a00paTOPHOI pabOTHI.



5. YueOHo-MeToqu4YecKkoe U HHGOPMAIHOHHOE o0ecTieueHne TUCIMTILTHHBI
5.1. IlepeyeHb OCHOBHOI 1 IOTIOJHUTEJIbHOM y4eOHOM JUTEPATYypPbl, HEO0OX0AMMOM A5
OCBOEHHS JHCUHUIIIHHBI

OcHoBHasi iMTEpaTypa:

1. Tpodpumonra T.U. Kypc ¢usuku. M: Breicimas mkoma, 2001-2012 r.-542¢ . [B 6u6a. baml'y

nmeetcs 220 3Kk3. |

2. CasenneB U.B. Kypc obmeit duzuku. U3a. 6-¢, crep. — CII6. : Jlans, 2006. - T.3: KBanToBas

onrtuka. AtomHas pusuka. Pusuka TBepaoro tena. Gu3nka aTOMHOTO SApa U 3JIEMEHTapHBIX
gactui.— 320 c. [B 6u6in. baml'y umeercs 30 sk3.+6 (2007. ACTPEJIb)+33 (KHOPYC-2009)]

3. CuyxuH /I.B. ATomHas u sigepHas pusuka, 1.5. - M.: ®uzmatiaut, 2002.

4. Tpodpumona T.U. CoopHuK 3a1a4 1o Kypey pusuku — M: Beicimas mikona, Ipoda, 1996 — 2008.[B

ou6s. bamlY umeercs 192 5k3.]
JlonoJIHUTeIbHAS JIUTepaTypa:

1. MargeeB A.H. Atomnas ¢usuka. M. Beicias mkosa, 1989 r.. [B 6u6n. bamlV umeercs 225
9K3. |

Cnmcoxk MeToAN4eCKHX YKA3aHUM K JJa00OpaTOPHBIM padoTaM 10 ONTHKE

No Kon-Bo Ton
HanmenoBanue ABTOpBI
/1 CTp. U3/IaHUS

Mertoandeckue yKa3aHus JJis1 BBITOJTHEHHSI
1. | naGoparopHoii paboter Ne 1 1o aToMHOU (u3HKe 12 banananos M.X. 2016
"H3y4yeHne OCHOBHBIX 3aKOHOB doTtorddexra"

MeTtoanueckue yKa3zaHusl IS BEITIOJTHEHUS
nabopaTtopHoil paboTbl Ne 2 1o aToMHOI pusuke

2. 12 banananos M.X. 2016
«OrmpeienieHue MOTCHIINATIOB BO30YKICHHS
aToMoB aprona (onbIT Opanka u ['epia)»
MeTtoauueckue yKa3aHus sl BBITTOJIHEHUS

3 nabopaTopHoi paboThl Ne 4 1o aToMHON PHU3MKe 20 banananos M.X. 2018

«3y4yeHue creKTpa U3JIy4eHust aToMa BOAOpoAa IOnaesa 10.X.
U OIlpe/ieJICHNe NOCTOsHHOM Punbepray

MCTOZ[I/ILIGCKI/IG YKa3aHus OJI BBIITOJIHCHUS
o N bamananos M.X.
4. | nabopatopHoi paboThl Ne 6 Mo aTOMHOM (pu3NKe 18 2017
" o " KOmnaesa 10.X.
H3ydeHue renuii-HEOHOBOTO Jla3epa

Metoanueckue yKka3zaHHsl I BBITOJTHEHUS
naboparopHoi paboTel Ne 9 o aTOMHOH (U3HKe
5. | «M3yyeHune qudpaxiuy 3JIEKTPOHOB U 18 banananos M.X. 2016
oTIpeieIeHNe MEXKITTIOCKOCTHBIX PaCCTOSTHUH
HOJIMKPHCTAILIIA

MCTOHI/I‘IeCKI/Ie YKa3aHus OJId BBIITIOJITHECHUSA
. N bamananos M.X.
6. | mabopartopHoii pabotsl Ne 10 mo aToMHO# (u3nke 32 2016
9 HNmem6eTon P.X.
«M3ydeHune TOHKOU CTPYKTYpPhI aTOMa HATPHSI»

MeTtonndeckue yka3aHusl sl BBIITOJIHEHUS
naboparopHoit paboTel Ne 12 1o aromHOM hr3HKe 29 banananos M.X. 2017
«OMHUCCUOHHBIN CIIEKTPAJIbHBII aHAIU3 CIIJIaBOB Nmemberos P.X.

Ha ctutockorne CJI-13»




Metoanueckue yKka3zaHHsl U1 BBITIOJTHEHUS
8 nabopaTopHoit paboTel Ne 16 mo atoMHO# pusuke
| "M3yuyeHHe CTPYKTYpbI CIIEKTpa JBYXaTOMHOM
MOJICKYJIBI»

24 Banananos M. X. 2016

5.2. IlepeyeHs pecypcoB HH(POPMAIMOHHO-TEIeKOMMYHUKAUMOHHOM ceTH « MHTEpHET» M
NPOrpaMMHOro odecrne4eHusl, He0OXOAUMBIX /LI OCBOCHUSI IMCHUIIMHBI, BKJIIOYast
npogeccuoHabHbIe 0a3bl JaHHBIX U HH(POPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI

1. DnekTponHas O6ubamoreunas cucrema. Db baml'yY. — CoOcTBeHHas 37eKTpoHHas OMOIMOTEKA
yueOHBIX M Hay4HBIX JIEKTPOHHBIX U3/IaHUH, KOTOpas BKIIIOUAeT U3aHus rpernogaBateneil baml'y.
ABTOPU30BaHHBIN JOCTYII 110 MAPOJIO U3 000 Touku cetn Mutepuer. Perucrpauus B bubnnoreke
Baml'V, nanpHeiimmii qoctyn u3 1000i Touku cetr Mutepuer. — https://elib.bashedu.ru/

2. DneKkTpoHHas OMOIMOTEYHAsE CUCTeMa . Y HUBepCUTETCKask OnbaroTeka onnaiH. [lomHOTEKCTOBAS
b/l y4eOHBIX U Hay4HBIX AJIEKTPOHHBIX M3aHUN. ABTOPH30BAHHBIN JOCTYI MO MapOJII0 U3 JTHOO00H
Touku cetn MHTEepHET. Peructpanus B bubimoteke baml'y, nansHedmmii foctym u3 1to00i Toukn
cetu Uutepuer. - https://biblioclub.ru/

3. DnekTpoHHas OuOiMoTeuHas cucteMa u3narenseTa .Jlanb. — [lomHoTekcToBas BJl yueOHBIX u
HAYYHBIX SJICKTPOHHBIX W3JIaHUN. ABTOPM30BAHHBIM JOCTYI MO MapOK0 U3 JHOOOH TOUKH CEeTU
Wntepuer. Peructpanus B bubnuorexke baml'V, nanpHelmmii goctyn U3 J000M TOYKM CETH
Wurepuer. — https://e.lanbook.com/

4. DnextpoHHbI Katamor bubmmorekn baml'yY — CrnpaBoYHO-TIOMCKOBBIN amnmapar OMOIUOTEKH.
Brirowaer B cebsi cucTeMy KaTalloTOB M KapTOTEK, CIPaBOYHO-OMOnmorpadudeckuit GoHm. —
http://www.bashlib.ru/catalogi/Pemenue 3anau nmo ¢pusuke. Mpogos W.E.: http://irodov.nm.ru

6. MarepnanbHO-TeXHUYeCKas 0a3a, He00X0AUMAas Il OCYLIeCTBJICHHUS
00pa3oBaTe/ILHOIO NMpoecca Mo AUCHMUILINHE

MarepuanbHo-TeXHUYECKas 0a3a, HEOOXO0IUMast JIsl OCYIIECTBICHUSI 00pa30BaTEIILHOTO
mpoliecca o AUCHUIUINHE MTPUBEACHA B TaOIuUIe:

HanmenoBanue Bun 3ansatui HaumeHnoBanue o6opyioBaHus,
CHEeLUATU3UPOBAHHBIX IpOTrpaMMHOT0 00eCTIeYeHHSI
ayJIUTOpHil, KAOUHETOB,
naboparopuii
1 2 3

bonbmas  ¢usnueckas | Jlexkuun Jlocka,  KOMIBIOTEP,  MYJBTUMEIUWHBIN

ayauropus 02 IIPOEKTOP, IKpaH

VYyeOnas ayauropust qs | [Ipaktuyeckue Jocka, Men, COOpHUKH 33134, KaJIbKYJISATOP

MIPOBEACHUS 3aHATHH | 3aHATUSA

CEMHHapPCKOI0 THUIA:

ayauropun Ne 322 nmu Ne

324 wmm Ne 318 mmm Ne

216 (¢pu3mar kopiyc)

VYuebnas  mabopartopus | JlaboparopHbie Ob6opynoBanue:

ISt NPOBEICHUS | 3aHATHS VYuebnas mebenb, 10CKa.

71a00paTOPHBIX 3aHATHIA: YcTaHOBKa AJi U3yUYEHHs] OCHOBHBIX 3aKOHOB

ayauropuu Ne 211 doroadpdexra VYcrpoilcTBO u3MepuTenbHOE
JUTst u3ydeHus BHemHero ¢potospdexra OIIK-
10, poTodMEMEHT CMEHHBIA.
VYcraHoBka sl u3ydeHus: onbitTa OpaHka u
I'epua:



http://www.bashlib.ru/catalogi/Решение
http://irodov.nm.ru/

tupatpon  T1-0.1-0.3 ¢ aproHoBeM
HATIOJTHUTENIEM, PETYJIUPYEeMbIii UCTOYHHK
nutanus, amnepmerp Ha 0,1 A unB. 1X6348,
BosIbTMETp Ha 3 B, BonsT™MeTp Ha 30 B,
MUKpPOAMIIEPMETP, MaHEb yIPaBICHHUS.
Ocuumnorpad neyxkanansusii C1-220,
YcTaHoBKa 7Sl ONpeAesieHUs] Pe30HAHCHOTO
noreHuuana meronoM ®Opanka u I'epuad®IIK-
02 (YcrpoiictBo m3meputenbHoe Ne 714,
00beKT uccienoBanus Ne 714).

YcTaHOBKa JUIsl U3YYEeHHSI CIIEKTPa U3JIy4eHUs
aToma BOJIOpOJa U OTpeJieIeHUe OCTOSHHON
PunGepra:

Mounoxpomarop MYM k ycranoske @IIK 09
YcTaHoBKa A U3YYEHHs CIEKTpa aroma
Bopopoaa PIIK09

YcTaHoBKa A U3y4YEHUS TelIMH-HEOHOBOTO
nazepa:

1) Uctounuk nazepunoro uznydenus MJI-1 No
0028 01.98; 2) onTmueckass CcKambsi; 3)
nojspoua; 4) nudpakiuOHHAsS peEIIeTKa; 5)
DKpaH.

PabGouee wmecTto cTyaeHTa Mg U3YYEHUSA
TUQPaKIUU  DIEKTPOHOB U OIPEICIICHUS

MEKIIOCKOCTHBIX paccTosiHuit
HOJMKPHCTAILIA:
Habop Iu(pakTorpamm, MHUKPOCKOII

n3Meputenbabiii MUAP-12 Ne 230510.
VYcraHoBKa A U3y4EHUsS] TOHKOM CTPYKTYpBI
CIEeKTpa aTroMa HATPHs: TPEXIPU3MEHHBIH
crexisHHbIA  crektporpag MCII-51  Ne
570096, wHaTpueBas CHEKTpajbHas JIAMIIA,
PTYTHas CHeKTpalbHas JlaMIa,

muH3a(F=94), u3MepuTeNnbHBIE MHKPOCKOII,

BEHTHJISATOP, YCKOBOE YCTPOHCTBO
(mpoccenb) Ne 630246 unB. 354516.
YcraHoBka TSt SMHUCCHOHHOT'O

CHEKTPAIbHOIO aHallu3a CIIABOB: CTUJIOCKOI
CJI-13 Ne 908048 wumB. 013/1-0003909,
uccieayemble 00pasiibl.

YcTaHoBKa [Tt H3yYCHUSI CTPYKTYPHBI CIIEKTpa
JIByXaTOMHOM MOJIEKYJIBI: TPEeXIpPU3MEHHBIN
cTrexisHHBIA  cnektporpadp  UCII-51 ¢
aBTOKOJUTMMAIIMOHHON Kamepoit Yd-90
Ne600330, munza(F=94). Monoxpomatop
YHHUBEpCaJIbHBINH YM-2.

YcraHOBKa JUIST M3YYCHHS CIIEKTpa aTroMa
BOJOpPOJA.

Onpenenenne ITOCTOSTHHOM Punbepra
(IInanka o cnexktpy aroma Boxopoaa ®KJI-
01.




VYcTaHoBKa A M3YYEHMsI CIIEKTpa aroma
BOJOpPOJa C TIOMOMIbIO JAU(PPAKIMOHHOU
peLIeTKH. Onpenenenue MOCTOSIHHOM
Punbepra Ilnmanka mo coekTtpy aroma
Bogopoaa ®KJI-01 (M).

VYuebnast nabGopatopnas "JlaGopaTopHas
ycTaHoBKa" ATOM B MarHuTHOM MOJE.
Dddexr 3eemana OKJII-02 M-1 K.
YcranoBka ydeOHas "M3ydeHre BHENIHETO
dororddekra u onpenencHNUe MOCTOSTHHON
[Tnanka» OKJI-11M.

OmnpiT @panka u ['epua OKII-06.

YcranoBka yaeOHast nmabopaTopHas
"M3y4eHne CIEKTPOB LIEJIOYHBIX METAJIJIOB Ha
npumepe criektpa aroma Hatpus OKII-02.

Yuraneneni  3a  Nel | CamocrositenbHas Hayunbiii u y4yeOHblii QoHA, HayyHas
(rnaBHBIN nepuoauka, [1K (MonoGmnok) - 3 mr, Wi-Fi
ITaXK) JOCTYNl  Juli  MOOWIBHBIX  YCTPOMCTB,
HeorpannueHublii goctyn k ObC u B/
KOJIMYECTBO MOCAJ0YHBIX MeCT — /6.
Yuraneuei  3as  Ne2 | CamocrostenbHas Hayunbiii u y4yeOHblii QoHA, HayyHas
(xopmyc nepuoauka, Wi-Fi moctyn [uis MOOHMIIBHBIX
ATaX) YCTPOMCTB, HEOrpaHUUYeHHbIN Joctyn k ObC u

B/I; xonmyecTBO mocaouHbIX MecT — 50.




[Ipunoxenne Ne 1

®I'BOY BO «BALIKUPCKUN ITOCYJIAPCTBEHHBI YHUBEPCUTET»
®U3UKO - TEXHUYECKU NUHCTUTYT

COJIEP)KAHUE PABOYEN ITPOT' PAMMBI

mucuuiuinHel___ «KBaHTOBas usnka» Ha 4 CeMecTp
(HaMeHOBaHHE AUCIHUILIHHBI)
QUHas
dhopma oOyuenust
O0Bbem
Buna padorsl
AUCHMILTUHBI

Oo6mast Tpynoemkocts auciumuinibl (3ET / gyacoB) 4/144
VY4eOHBIX YaCOB Ha KOHTAKTHYIO PadOTy C MPeroaaBaTesIeM: 65.9
JIEKOUH 32
MPAKTUYECKUX/ CEMUHAPCKUX
J1a00paTOPHBIX 32
Apyrux (TpynmnoBasi, UHAUBUyadbHast KOHCYJIbTAIUS U UHbIE BUIbI
y4eOHOH e TeTbHOCTH, IPEAyCMaTPUBAIOIINE padboTy
oOyuatomuxcs ¢ npenoaasarenem) (OKP) 1.9
VY4eOHbIX YacOB Ha CAaMOCTOSTENbHYIO paboTy oOyuatomuxcs (CP) 33.1
VY4eOHBIX 9YacOB Ha TIOATOTOBKY K
sK3aMeHy/3auery/nuddepenurpoBanHomy 3auery (KoHTposb) 45

DOopMBI KOHTPOJIA:
9K3aMeH 4 cemectp



dopmMma n3ydenust | OcHoBHast u
MaTepUasoB: JIEKLIUH, | JOTIOJIHUTEIbHAS
IPaKTUYECKHE 3aHATHS, | TUTEpaTypa 3ananus 0 ®opma  Texymero
P ’ paTypa, CaMOCTOSITEJILHO P ym
N CEMHUHapCKUe 3aHATHS, | pEKOMEHTyeMas | aGoTe | KOHTPOIA
o
" | Tema u conepxanue nabopaTopHbIe paboThl, | CTyi€HTaM P yCIIEBaeMOCTH
IL.I1. ctynentoB (CPC)
camocTosiTeNibHas paboTta u|(HOMepa u3
TPYJOEMKOCTb (B Hacax) CITHCKA)
JIK |IIP/CEM |JIP |CP
1 2 3 4 ) 6 7 8 9
Monyas 1 2 4 |[2):rn1§1 N3yuuth MHCbMEHHAS
BosiHOBBIE CBOICTBA 3JIEKTPOHOB, IPOTOHOB, HEUTPOHOB JEKIMOHHBII pabota
1 MaTepua,
PEKOMEHIYEMYIO
JTUTEpaTypy
OmnbiTel ®panka u I'epua. JAuckpeTHbIN XapakTep aTOMHBIX | 2 6 4 [1]:§ 211 N3yuuts MACbMEHHAs
coctosHui. [ToTeHman Bo30yXaeHuUs. JIEKIMOHHBIN pabota
MaTepua,
2 PEKOMEHIyeMYI0 | 1abopaTopHas
TUTEPATypy pabora
TECT
AtomHble crniekTpbl. CIUIONIHBIE M JIMHEHYaTble CHeKTphbl.| 4 8 4 1[2]:8§59,70-72 |U3yuutsb MMACbMEHHAs
[IpyHIMNO CHeKTpaabHOrO aHanu3a. 3aKOHOMEPHOCTH B JIEKIMOHHBIN pabota
CHEKTpax M3JIy4eHHS aTOMOB U MX OOBSICHEHHE Ha OCHOBE MaTepua,
3 KBaHTOBOI TEOPHUH. PEKOMEHTyEMYIO
JTUTEpaTypy KOJJIOKBUYM
nmabopaTopHas
pabota




Moayas 2

Monenu atoma Tomcona u Pesepdopna. KBantosas reopust
atoma. [loctynarsl bopa. Cnextp atoma Bogopoja o bopy.
Tpynnoctu moaenu atoma bopa.

[1]:§ 209,210,212

N3yuuts
JICKITUOHHBIN
Marepuall,
PEKOMEHAYEMYIO

JTUTEPaTypy.

IINCbMCHHAas
pabora

Kopnyckynsipao BonHOBOM ayanusm. ['unoresa ne bpoitnib.
CooTHomenne HeomnpeneneHHocTeil. BomHoBas GyHKIusS u
e€ craructuueckoe TosikoBaHue. YpaBHenue lllpenunrepa.
VpaBnenue lllpenunrepa Mg CTaMOHAPHBIX COCTOSHUM.
CobcTBeHHble (DYHKIIUU U COOCTBEHHBIE 3HAYCHUS YHEPTHH.
VYpaaenne Illpeamnarepa i CBOOOJHOW  YACTHIIBL.
VpaBuenne Ilpeaunrepa s 4YacTULbl B OJHOMEPHOM
NOTEHUHANbHON  siMe.  [IpoxoxkaeHue dyacTulbl —4epes
NOTEeHLUATBHBINA Oapbep.

[1]:§ 213-222:
[4]rn.1 § 1-4:

N3yunts
JICKIIMOHHBIN
Marepuall,
PEKOMEHAYEMYIO
IuTEpaTypy

MHUCbMEHHAS
pabora

JIMHEMHBII TapMOHUYECKMM  OCHMIUIATOP.  DJIEMEHTHI
KBAaHTOBOM  CTaTHUCTHKU. [IpMHOMI — HEpazIMYUMOCTH
TOKJIECTBEHHBIX yacTHll. Pacipenenenne bose - DitHiuTeliHA
n @epmu-/lupaka. BbIpokIeHHAass W  HEBBIPOXKICHHAS
cucreMa.

ATOM BOJOpPOJa B CBETE€ KBAaHTOBBIX IPEACTABICHUM.
KBanroBble uyncna. CnuH. OO0JIOYKM M 1OJIO0OJIOYKH.
Konduryparnus snexrponsbsix o6nakoB. [punnun Iaynu u
3al0JIHEHUE AJIEKTPOHHBIX YypoBHe aromoB. Tabmuia
anementoB JI.M.Menneneea. IlpaBuna orbopa u cxema
nepexonoB. PeHTreHoBckue CHekTpbl. 3akoH Mo3nu.
Xumuueckas CBA3b. MonekymnspHble criekTpbl. CIOHTaHHOE
U BBIHYXJIEHHOE M3i1yueHue. Jlazepsl, uX IpUHIHI pabOThI U
IIPUMEHEHUE.

5.1

[1]:§ 222-233:
[4]:rn.1 § 4:

[2]:
§69,55,78,76-80

MUChMEHHAs
pabota

nabopatopHast
pabota

DreMeHTHl 30HHON TeopuH TBepAbIX Tesl. OOpa3zoBaHue 30H.
OHEpPreTU4YecKnii  CHEKTp JJEKTPOHOB B KPHUCTAJLIE.
JIM3IeKTpUKY, TTOTYIPOBOAHUKH, MeTaslibl. COOCTBEHHBIE U
IIPUMECHBIE IOJYIPOBOJHUKH. JJIEKTPOHHAs M JBIPOYHAs

[1]:§ 240-250
[2] : §87-89

[1]:§ 269-275
[2] : §94-101

IIMCBbMCHHAas
pabota




MIPOBOJIUMOCT. TemneparypHas 3aBUCUMOCTh
MPOBOJIMMOCTH  TOJYIMPOBOJIHUKOB. JIEKTPOHHBIM Ta3 B
Metaiie. YpoBeHb @epmu. TeMieparypa BoIpOXKIACHUS.
CBepXnpoBOAUMOCTb.

nmabopaTopHas
pabora

DOnemMeHTbl (QU3UKH aTOMHOTO snpa. M3otombl, m3zobapel.| 4 10 | 4 |1]:§254-264 N3yunth MUCbMEHHAs

CouH sAIpa ¥ €ro MarHUTHBIA MOMEHT. SIJepHbIE CHIIBI. [2] : §90-93 JIEKIIMOHHBIN paGota

Monemu siapa. Dueprusi cBsizu. Jledekr maccel. SnepHbie Matepual,

peakuuu.  SlmepHas W TEpPMOsICpHAs ~— JHEPreTHKA. PEKOMEHTyeMYIO

PaguoaktuBHOE  W3iMydeHHe. 3aKOH  PaJMOAKTHBHOIO JIUTEpaTypy

pacmazga. Dj1eMeHTapHbIC YaCTHIIbI. nabopaTopHas
pabora

Bcero yacos: 32 32 1331







