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COEPXXAHUE
[Tnanupyemble pe3yabTaThl 00yUeHHS
MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
O0beM U coJiepKaHue TUCIUTUTUHBI
Y4eOHO-MeToInYeCcKOe 00ecIeueHue CaMOCTOSITEIbHON paboThl 00YJaIOIUXCS
@DoHJT OIIEHOYHBIX CPEACTB YIS NPOBEIACHUS TEKYLIEH M MPOMEXKYTOUHON aTTeCTAIlNN
0 IUCIUTUINHE
Y4eOHO-MEeTOJMUECKOE U PECYPCHOE 00eceYeHNE TUCIIUTLINHBI
Meroauueckue ykazaHHs IO OCBOCHHIO JTUCIUTUIHHBI
NudopmannoHHbIe TEXHOJIOTHH ISl OCYLIECTBICHHS 00pa30BaTeIbHOrO MPOLECCa 110
JUCHHUIIIINHE

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTITMHBI
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1. IVTAHUPYEMBIE PE3YJIbTATHBI OBYUEHUSA

1.1. lean 1 3a7a4M JUCHUTIITAHBI

Leab ocBoeHUsI TUCHUILTUHBI «ATOMHAasI U si/iepHasi pu3uKa (MPaAKTUKYM)»: GpopMUpOBaHUE
CHUCTEMATU3UPOBAHHBIX 3HAHUN B 00JIacTH OOIIEH M ASKCIIEPUMEHTAIBHON (U3HKH, (OPMUPOBAHUE U
COBEPIICHCTBOBAHKE Y CTYJICHTOB HABBIKOB AKCIIEPUMEHTATIBHOU AESTEILHOCTH.

3agaun AUCHUIJIMHBI: W3yYE€HHE OCHOBHBIX 3aKOHOB (PM3HMKH aTOMa, MPUOOPETCHHE HABHIKOB
OCYIIECTBJICHUSI Y4€OHOrO H HAY4YHOrO DSKCIEPUMEHTA, OLICHKH pPE3yJIbTaTOB 3KCIEPUMEHTA,
MMOATOTOBKHA OTYETHBIX MAaTEPHAJIOB O MPOBEICHHON MCCIIeI0BATEILCKON padoTe.

1.2. IlnanupyemMble pe3yJibTAThI 00y4eHUs!

B pesynbrare 0cBOSHHS TaHHOH UCIATIIAHBI y 00y4atoIIIXCs (GOPMUPYIOTCS CIIETYIONIAE KOMITCTEHIHH:
OIIK-2. CriocoOeH MpoBOUTh HAYYHBIC UCCIISIOBAHNS (DMBUIECKUX O0BEKTOB, CICTEM H ITPOLIECCOB,
00pabaThIBaTh M MPEICTABIIATH SKCIIEPUMEHTAIBHBIC JAHHBIE.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

JucuuiuinHa «AToMHas M siepHass ¢u3uka (IPaKTUKYM)» BXOIUT B Moaylb «OOwmwmil u
CHEeIMAIbHbIM (PU3MYECKUN MPaKTUKYyM» 00s3aTesnbHOM yacTu bioka 1 «JlucuuniuuHel (MOAYIH)» U
ABJIsIETCA 0053aTEIIbHOM 1151 U3yUCHHUS.

Jlj11 0cBOEHUS TUCHUILIMHBI «ATOMHAs U siiepHasi Gpu3uKa (IPAKTUKYM)» UCIOJB3YIOTCS 3HAHMUS,
YMEHHUS M BHJbl JESATEIbHOCTH, C(HOPMUPOBAHHBIE B MPOLIECCE U3YUYECHHUS CIEAYIOUIMX AMCLUIUINH:
«BBenenne B oOmyro ¢usuky», «Mexanuka», «MonekynsipHas ¢(usnka», «OIEKTPUUYECTBO U
MmarHeTusm», «Omntuka», «Maremaruyeckuili aHamuzy», «duddepeHunanbHbple ypaBHEHHS U
BapHalllOHHOE HcuuciaeHue». KomneTeHuuu, 3HaHMS, HABBIKM M YMEHMsI, IMOJIY4YEHHBIE B XOJI€
U3Y4YECHHs JUCLUIUIMHBI, JOJDKHBI BCECTOPOHHE HCIIONB30BaTbCS M Pa3BUBATbCS CTYACHTaMU B
porecce NocIeaAyoneH mpodecCHoHaIbHON AeATEIbHOCTH

OcBoeHne JaHHOM IUCHMIUIMHBI SBISETCS HEOOXOAMMOW OCHOBOM JJsi M3Y4YEHHS TaKHX
oMcuuIuiiH, Kak «KBaHToBas Teopus», «CrnenmanbHbI (U3NYECKHH TNpakTHKyM», «Dusnka
KOHJICHCUPOBAHHOI'O COCTOSTHUS».

W3yuenne IuCHMIIMHBI «ATOMHass M sjiepHas ¢u3nka (IpakTUKyM)» sBiseTcs 0a3oil i
nanpHelnero oOyueHuss B OakajaBpuaTe, NMpU IMPOXOXKJIEHUM NPAKTHUKUA U B NPodecCHOHATbHOU
JESATENBHOCTH.

3. OBbEM U COIEPXAHUE JUCHUIIINHBI
3.1. O0beM TUCHUTIIINHBI

IToxa3arens 00ObeMa JUCIUILTHHEL Dopma obyueHus
Ounas
OO0BbeM TUCHMIIIMHBI B 3a4€THBIX €IMHHIIAX 2
OO0BbeM TUCHMILIMHBI B Hacax 72
KonrakrHas pabora: 30,2
JlaGopaTopHble paboThI 30
13 HUX B hopMe MPaKTUYECKON MOATOTOBKU 30
KoHTaKTHBIC Yachl HA MPOMEKYTOUHYIO aTTECTAINIO: 0,2
3auer 0,2
CamocrosTenbHas pabora 34
KoHTpo:b 7.8

PopMOI TPOMEKYTOUHOM aTTECTALIMU SBISETCA 3a4eT B 6 ceMecTpe.

3.2. Conep:kanmne TUCIHHUNIHHBI



KoaunyecTBO 4acoB
JlaGopaTopHbIe
3aHATUA
HaumenoBanue pa3jiesioB (TeM) IMCUUIJIMHBI C KPATKUM U3 HUX, B
COoAEpPKaHUEM ¢opme
Oo0mee NPaKTHY
KO0JI-BO ecKoi
MoJAroToB
KH
Tema 1. UccienoBanue aToMapHOIro CieKTPa BOAOPO/A.
OcHOBHBIE 3aKOHOMEPHOCTHM B CHEKTpax M3JIy4YeHHS U MOTJIOLICHUS.
Cnektp atoma Bomopoaa (d3mmupudeckas ¢gopmyna bamemepa). Monensb 5} )
atoma Pesepdopma-bopa Ilocrynater bopa. DHeprermueckue ypoBHU
BOJOPOJONIOA00HBIX HOHOB.
Tema 2. UccienoBaHue cTAMOHAPHBIX COCTOHUIA aTOMA reJIHs. 5 5
Henocratku monenmu aroma Pesepdopna-bopa. KsanToBble umcia, ux
busndeckuii cMpicit. CIeKTpaibHBIA CUMBOJI TEPMA.
Tema 3. Omnpenenenune M PUHBI 3anpenieHHoi 30HBI ) 5)
MOJIYyIIPOBOIHHKA.
3onnass Teopus mpoBogumoctd. CTpykTypa 30H B  MeTaliax,
MOJYIPOBOJHUKAX, JUAJIEKTPUKaX. MeToapl OmpeneneHus] UIUPUHBI
3alPEIEHHON 30HbI OJIYIIPOBOAHUKA.
Tema 4. Onpenenenne padoTbl BLIX0/a JJIEKTPOHA U3 MeTaJLIa. ) 5)
CnocoObl u3MepeHus: paboTsl Bbixoja. DOTOAIEKTPOHHBIE MPHUOOPHI, UX
YCTPONCTBO, XapaKTEPUCTUKA, TPUMECHEHUE.
Tema 5. CooTHOLIEHHE HeONpeIeTeHHOCTeMH. 5 5
BosnoBeie  cBoiictBa uyacTul. KopmycKyJsipHO-BOJIHOBOM — Ayajv3M.
I'mnotesa ne bpoitis. CooTHOIIEHHE HEONIPEIETCHHOCTEH.
6. U3yyeHue 1a3epHOro U3JIy4eHHs. ) 5)
CrioHTaHHOE U BBIHYXXJEHHOE (MHIyLIMpOBaHHOE) m3nydeHue. [IpuHimmb
paboTsl nazepa. PyOMHOBBIN U TeNni-HEOHOBBIH JIa3epHhI.
Htoro 30 30
MPAKTUYECKASA MIOAIOTOBKA
KOJIN4eCTBO
Tema 3aaHue HA MPAKTUYECKYI0 NOATOTOBKY
4acoB
Tema 1. HccaenoBanue | [TocTynarel Bbopa. DHEpPreTUYECKue

aTOMApHOIo CIIeKTpa BoaAopoaa. YPOBHU BOI[OpOI[OHOI[O6HHX HOHOB.

Pacdyer momHON SHeprum >IEKTPOHA Ha
O0opoBckoii  opoute. Iloctpouts cxemy
SHEPTeTHUECKMX YPOBHEH aroma BOAOpoAa U
yKa3aTb Ha HeHW CHEKTpaJbHBIE CEPUU:
Jlalimana, banbmepa u T.1.

Tema 2. HccaenoBanue
CTAIMOHAPHBIX COCTOSIHUII aTOMA
reJud.

KBantoBble uncna, wux (QuU3NYECKU
cmbica. CrekTpanbHbIi CHMBOJ TepMma.
Yopyrue u  Heynpyrue coynapeHus
JJIEKTPOHOB U aTOMOB.

Onpenenurs MO CXeME DJHEPreTUYECKHE
YPOBHH, MEXIY KOTOpPBIMU
OCYHIECTBIISIETCS MEPEXO0] IPU HEYIIPYTUX
COYJapEeHUsIX.

Tema 3. OnpeneneHune MUPHUHBI

3oHHas TCOpHA IMPOBOAVMOCTH.




3anpeiieHHoM 30HbI | CTpyKTypa 30H B MeTaniax,
MOJYNPOBOIHHUKA. MIOJIYTIPOBOTHUKAX, TUDJICKTPUKAX.
Oynknus Oepmu, ee GU3NIECKUN CMBICIL.
DIEKTPONPOBOIHOCTh METaJUIOB u
MOJIYIIPOBOJITHUKOB  (3aBUCHUMOCTh  OT
TEMIEPATYPBI).
Tema 4. Omnpenesnenue padotrbl | OCHOBHBIE 3aKOHBI BHEIIHETO
BBIX0/1a 3JIEKTPOHA U3 MeTaJLIa. dororddekra (ypaBHeHHE DWHINTEIHA,
KpacHas TpaHHIA). OcobenHocTH
BOJIFTAMIIEPHON XapakTepucTuku. Paborta 5
BBIXOZ]a: TPUYUHBI €€ CYIIECTBOBAHMUS.
@DOTO3JIEKTPOHHBIE pubopHI, ux
YCTPOMCTBO, XapaKTepUCTHKA,
MIpUMEHEHHE.
Tema 5. Cootnomenne | ConpsiKEHHbIE BETUYUHBL: ONPEIEICHUE U
HeoIpeIeJIeHHOCTei. MIPUMEPBL. CooTtHolieHue
HEONpPENCIEHHOCTEH M ero (U3NYECKU 5
CMBICIL. KopnyckyisipHO-BOIHOBOM
nyanusMm. ['unoresa ne bpoits.
6. HN3zyuyenue Ja3zepHoro | B3aumopeicteue U3JIy4CHUS c
H3JIyYeHHUsl. BEIIECTBOM: MOTJIOLIEHHE, CIIOHTAHHOE U
BBIHY)KJIEHHOe  m3iydeHue. Cpema ¢
WHBEPCHOW 3aCENCHHOCTHIO YpOBHEH —
crocoObl co3manus. CBOWCTBA JIa3epHOTO 5
u3nydeHus. MexaHusM  BO3OYXKICHUS
M3JIy4eHHUSI B T'eJIMM-HEOHOBOM JIa3epe IO
CXEMe€ PHEPreTHUECKUX YPOBHEMH.
Y CTpOUCTBO reMii-HEOHOBOIO JIa3epa.
30
4. YYUEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTHI
OBYYAIOIIUXCHA
Tembl ns H3zy4yaemble Koua- Dopmbl Mertoauyecku | Dopmbl
CaMOCTOSITEIbHO BOIIPOCHI BO CaMOCTOST. e OTYETHOCT
ro M3y4eHus 4acoB padoThI obdecnieyeHnst u
1. OnbITH 1.0cobennocTH 7 Pabora ¢ | YuebHo- JlomarmHee
Pezepdopna 1o | sKCepUMEHTaIbH JUTEPATYPOH, | METOUUYECKOE 3a/laHue
paccestH1Io - | Ol yCTaHOBKH. CEThIO U pecypcHoe
YaCTHII. 2.®opmyna HHurepHer, obecrieyeHne
Pesepdopaa. KOHCYJIbTAIlMl | AUCHUTUINHBI
U, (m. 6.1, 6.2,
npaktuuecku | 6.3)
€  3ajaHud,
MOJATOTOBKA K
BBITOJIHEHUIO
1a00paTOpPHBI
X pabot
2. OneiTel ®panka u | 1.0nucanue 5 Pa6ora ¢ | YuebHo- Jomaminee
I'epua. COCTOSIHUS JUTEPATYpPOH, | METOAUUYECKOE 3a/aHue
AJIEKTpOHA CEThI0 U pecypcHoe
aToMe. WHrepHer, obecrieyeHne
2.MaruuTHBEIN KOHCYJIbTAll | AUCHUIUIAHBI




MOMCHT aToma.

I/I’
MPAKTUYECKH
€  3aJaHus,
MOJIrOTOBKA K

. 6.1, 62,
6.3)

BBITNIOJTHEHHUIO
71a00paTOPHEI
X paboT
3ouHass  Teopus | 1.DHeprus Pabota ¢ | YueOHo- Joxknan,
TBEPAbIX TEJ. Oepmu. JUTEpPaTypOl, | METOIUYECKOE | MPE3eHTAaI]
2.97eKTpOonpoOBO CEThIO U  pecypcHoe usi
HOTb METAJJIOB U Wurepner, obecrieueHue
MOJTYTIPOBOTHUKO KOHCYJbTAIlM | TUACIUTUTHHBI
B. H, (m. 6.1, 6.2,
3.CBepxmpoBoau npaktuyecku | 6.3)
MOCTb. €  3aJaHus,
MOJTOTOBKA K
BBITMIOJTHEHHUIO
1a00paTOPHBI
X pabor,
MIOJITOTOBKA
JOKJIaIOB |
MIpE3EHTAlNN
KBantoBas 1.3akoHbI Pabota ¢ | Yuebno- JomarHee
Teopus doroaddexra, nux JUTEPATYpPOH, | METOAUYECKOE 3a/laHue
dhoTodrddekra. 00BsICHCHHE. CETBIO U pecypcHoe
2.Pabota BBIXOJA. WHrepHer, oOecrnieueHue
3.Kpacnas KOHCYJIbTAlM | JUCIUILIAHBI
rpaHuiia U, (m. 6.1, 6.2,
dhoTodrddekra. npakTuyecku | 6.3)
4.0npeneneHue €  3aJaHuf,
MTOCTOSIHHOM MOJIFOTOBKA K
[Tnanka. BBITOJIHEHU O
71a00paTOpPHEI
X paboT
OkcnepumenTanb | 1.OnbIThI Pa6ora ¢ | YuebHo- Jomaruee
HOE JleBuccona - JUTEPATypoOu, | METOJIMYECKOE 3a7laHue
noareepxkaenue | Jxepmepa. CEThIO U PEecypcHoe
BOJIHOBBIX 2.01bITHI Hutepner, obecrieueHue
cBoiicTB yactun, | TomcoHa — KOHCYJIbTAlM | JUCIUILIAHBI
TaprakoBckoro. U, (m. 6.1, 6.2,
npaktudecku | 6.3)
€  3ajaHus,
MOJIFOTOBKA K
BBITIOJTHEHUTO
71a00paTOpPHEI
X paboT
OCHOBBI 1.0nTnueckue Pabora ¢ | YueGHo- Jlokian,
HEJIMHENHON TapMOHUKW. JUTEPATypoOu, | METOIMYECKOE | MPE3EHTAI]
ONTHKH. 2. CEThIO U  PECypcHOE us
CamodoxycupoBk HutepHer, obecrieueHue
a cBera. KOHCYNBTAIlM | TUCIUTUIMHBI
3.MHuoro¢oToHH , (m. 6.1, 6.2,
bI€ MPOLECCHI. npakTuyecku | 6.3)




€  3aJaHud,
MOJrOTOBKA K
BBIITOJTHEHUIO
71a00paTOPHEI
X pabor
MOJIrOTOBKA,
JIOKIaJ0B H
IIPE3CHTALAN

Hroro
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5. ®OHJI OLEHOYHBIX CPEJACTB JJS NPOBEAEHMS TEKYIIEW WM

MMPOMEXYTOYHOM ATTECTAIIMHA MO JUCIATIJIMHE

5.1. Hepeqenb KOMIIeTEHIIHI ¢ YKa3aHHEM I3TaloB HX q)opMI/IPOBaHI/Iﬂ B IIpomecce 0CBOCHUSA

00pa3oBaTeJIbHOM NPOrPaMMbI

Koa u HauMeHoBaHne KOMIIETEHIIMH

Jdranbl (OpMUPOBAHUS

OIK-2. CriocobeH MpoBOAWTEL HAYYHBIC HCCIICIOBAHUS (DH3UUECKUX
OOBEKTOB, CHUCTEM H IIPOIECCOB, OOpadaThiBaTh W TPEICTABIISATH
AKCIIEPUMEHTTHHBIC JIAHHBIC.

1. PaboTa Ha yueOHBIX 3aHATHSIX
2. CamocTrosTenpHas pabora.

5.2. Onucanune nmokasarejei u KPUTECPUEB OLICHUBAHUSA KOMIIeTeHIIMI Ha PA3JIUYHBIX ITallax ux

¢opMupoBaHusi, oNUCcaAHHE HIKAJ OLlEeHUBAHUSA

OuenuBae | YpoBeHb Oranbl Onucanue Kpurepun | Hlkana
MbIE chopmupoB | hopMupOBaAHHUS nokaszaresein OLICHUBAaH | OLICHUB
KOMIIETEH aHHOCTHU usi aHMs
117051
OIIK-2 [Toporoasiii | 1. Pabora Ha 3Harth: metonel | JlaGopato | Illkana
y4eOHBIX IUTAHUPOBAHUS U pHBIE OIICHUB
3aHSTHSL. OCYILIECTBIICHUS] Yy4€OHOro | paboThl, | aHMS
2. IKCIIEPUMEHTA, OIICHKU | pelieHue | abopa
CamocrosTenbHas | pe3yiabTaToB 3amad, TOPHBIX
pabora. IKCIIEPUMEHTA, JOKJaA. | pabot
MIOATOTOBKH OTUYETHBIX [Mkana
MaTepuajioB B  paMKax OLICHUB
M3y4aeMoll  JUCHUIUIUHBI aHus
npu paboTe B rpymnmnax. peuieHn
Ymern: rPaMOTHO s 3a/1a4
TUIAHUPOBATh 51 [Ixama
OCYILECTBIIATh  y4EOHBIN OIICHUB
AKCIEPUMEHT, MPOBOJUTH aHUs
OLICHKY €ro pe3yJbTaToB, JTOKJTaJ
MOJIFOTAaBIMBATh OTUETHBIE a
MaTepuaibl B paMKax
M3y4aeMOM  JTUCIMUIUIUHBI
npu paboTe B rpymnmax.
[Iponsunyt | 1. Paborta Ha 3HaTh: Metonsl | Jlaboparo | Illkana
BIiA y4eOHBIX TUTAHUPOBAHUS U | pHBIE OIICHUB
3aHATUS. OCYIIECTBJIEHUSI y4eOHOro | paboThl, aHus
2. AKCIIEPUMEHTA, OLIEHKU | pelieHue | jabopa
CamMocTosTenbHas | pe3yIbTaToB 3ajad, TOPHBIX
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pabora. IKCIIEPUMEHTA, JTOKJIa, pabor
IIOArOTOBKH oTueTHbIX | npakruuec | Ilxana
MaTepuajoB B  paMKax Kas OLIEHUB
U3y4aeMON JMCHUIUIMHBI | TOATOTOBK | aHHS
npu paboTe B rpymnmnax. a peleHu
YMers: IpPaMOTHO g 3a71a4
IJIAHUPOBATh u [Ixana
OCYIIECTBIIATh  y4EOHBIN OLICHUB
HKCIEPUMEHT, IMPOBOAUTH aHMs
OLIGHKY €ro pe3yJIbTaToB, JOKJIaJ
HOJrOTaBIMBaTh OTYETHBIE a
Marepuallsl B paMKax [Ixana
U3y4yaeMoON  JIUCUUIUINHBI OLIEHUB
npu paboTe B rpymmax. aHus
Baagern: MPAKTH
OpraHU3aluOHHO- YECKOMN
yIpaBJIeHYECKUMU HOJTrOT
HaBBIKAMU TIpu paboTe B OBKH
Hay4yHbIX  TIpymnmax u
IpyTux MaJIbIX
KOJIJIEKTHBAX
VICIIOJTHUTEIICH.
Ilkaja U KPUTEPUH OlIeHUBAHUS HANMCAHUSA JOKJIA/A
YPOBHU OLICHUBAHUSA Kpurepuu onienuBanus bayner
o Ecnu crynenT otobpasun B noknazae 71-90% BeiOpanHOiA 8-10
Bricokuii (0TiIMYHO) A P A A p
TEMBI.
. Ecnu crynent oroOpas3uin B noxnane 51-70% BeiOpaHHOU 5-7
OnTumalnbHbIi (X0po1Lo) YA p A A p
TEMBI
.« Ecnu crynent orobpasun B noknane 31-50% BeiOpaHHOU 2-4
Y 10BIETBOPUTEIBHBIN
TEMBI
. | Ecau crynent orobpasun B noknazae 0-30% BeiOpaHHOMN 0-1
HeynosnerBopurenbHbIil
TEMBI
Ilkajna U KPUTEPUH OlLIeHUBAHUS pPellleHus 3a1a4
YPOBHU OLICHUBAHUSA Kpurepun onienuBanus bansl
Bricokuit (0TIMYHO) Ecmu crynent pemmn 71-90% oT Beex 3amaq 8-10
OnTtumanehbiii (xopomo) | Ecou cryaent pewnn 51-70% oT Bcex 3aaau o-7
Y 10BIETBOPUTEIBHBII Ecmu crynent pemmi 31-50% ot Beex 3anau 2-4
Heynosnersopurensneiii | Eciu crynent pemnn 0-30% ot Beex 3anau 0-1
IlIkana u KpuTEepUM OlleHNBAHMS JIA0OPATOPHBIX padoT
YpOBHM OIICHUBaHUS Kputepun orieHuBaHuUs Bael
. Ecmu crynenT otobpasnin B mpesenrtarun 71-90%
Bricokuii (OTIMYHO) A P P 1 8-10
71a00paTOPHBIX PadoOT.
. Ecnu crynent otobpasuin B mpe3enrtauu 51-70%
OnTuMalnbHbIi (XOpo11I0) A p p H o-7
71a00paTOPHBIX pabOT
. Ecnu crynent otobpasun B nmpe3enrtanuu 31-50%
Y 10BIETBOPUTEIBHBII A p p H 2-4
J1a00paTOPHBIX pabOT
HeynosnerBopurensublii | Ecnu ctyaenTt oto6pasun B npesentanuu 0-30% 0-1
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\ J1a00paTOPHBIX pabOT

IIkana oueHMBaHUS NPAKTHYECKOH MOATOTOBKH

Kpurepuu onenuBanus baer
BBICOKAasl AKTUBHOCTh Ha MPAKTUYECKOW TIOJTOTOBKE, BBIMOJHUI BCIO
nabopaToOpHyI0 pabOTy B IOJTHOM OOBeMe ¢ COOJIOJICHHEM HEOOXOIUMOMn
MOCIIEI0BATEIHHOCTH TMPOBEICHUSI OMBITOB M M3MEPEHUN; CAMOCTOSITEILHO U
paloHaIbHO CMOHTHPOBAT HEO0X0MMOe 000pyA0BaHKE, BCE OIBITHI TPOBET B
YCIIOBUSX U peKUMax, 00eCIEeUNBAOIINX MTOJIyYeHUE MTPABMIBHBIX PE3yIbTAaTOB
Y BBIBOJIOB; B OTYETE MMPABUJIHHO U aKKYPAaTHO BBIIIOJIHUJ BCE 3aIIUCH, TAOJIULIBI,
PUCYHKH, YEpTEXH, TpadUKH, BBIYUCICHHS; MPABWILHO BBHIMOJIHWI aHAIN3
MOTPEIIHOCTEN
CpeIHsIs aKTUBHOCTH HA MPAKTUIECKON TOJITOTOBKE, OBUTH BBITIOTHEHBI
TpeOOBaHUS K OLICHKE «OTIUYHOY», HO 00yJaromuiics JOMYCTHII HETOYHOCTH
HU3Kasl aKTUBHOCTh HA MPAKTUYECKON MOJTOTOBKE, B X0/1€ TIPOBECHHSI OIBITA
Y U3MEPECHMI ObUTH TOMYIIEHBI OMTUOKH.
pe3ynbTaThl pabOTHl HE MO3BOJISIOT CAETATh MPABUIBHBIX BHIBOJAOB UIIH paboTa
COBCEM HE BBINTOJIHEHA

8-10

S5-7

2-4

0-1

5.3. TunoBbie KOHTPOJbHbIE 33/IaHUSl WJIM HMHbIE MATEPUAJIbl, HeE00OXOAUMBbIEe /JIf1 OIEHKH
3HAHMH, YMeHHI, HABBIKOB M (WJHM) ONBITA [JAeATEJbHOCTH, XAPAKTEPH3YIOIIMX 3TANbI
(opMupoBaHMs KOMIETEHIUI B MpoLecce 0CBOeHNsI 00Pa30BaTeIbLHOI MPOrpaMMbl

IIpumepHbIe 3a1a4u ISl pellIeHust 32124
B cepuu Jlaiimana criektpa BoJOpOJa COrJIaCHO Mojieiin bopa yacTtora KBaHTa SIBISICTCS HAUMEHbBIICH
IS TIepexo/ia:
1) n=2—n=1
2) n=3—n=2
3) n=5—-n=1
2. Ecnu u3BecTHO, UTO KUHETHYECKas YHeprus daekTpoHa pasHa 100 3B, To ero aebpoitneBckas aiuHa
BOJIHBI COCTaBJISICT:
1) 1,23.10™ m
2)6,62:10%° m
3)1,23-10° m
3. Jlnuna BomHbl K, B XapakTepucCTHUECKOM criekTpe MojubiaeHa (Z =42, nocrosiHHas Punodepra
R =1,09-10 1/m) cocraBinser:
1)7,28-10 " m
2)5,510 M
3)7,28:10™° M

IIpumepHbIe BapHaHTHI 1a00paTOPHBIX PadoT:

CaMocTrosTenpHas pa60Ta

Tewma 3anaTHA Ayn. 3aHATHA
Bonpocs! k 3anmure
Pa6ora Ne 1. MccnenoBanue Brimosninenue 1.Kakum oOpa3om Bo30OyKIat0TCs
aTOMAapHOTO CIIEKTPa BOJOPO/IA. nabopaTopHOU JMHEW4YaThle CIEKTPhI BOAOpoaa?
paboThI 2.YcTpOoHCTBO CIIEKTPOCKONA U

MOHOXpPOMATOpa; HAYEPTUTH XOJ JIydel
B ATHUX NpHOOpax.

3.Kak 0OBSICHUTE MOSBIIEHHE CIIA0BIX
M0JIOC B CIIEKTPE U3ITYUEHUS
BOJIOPOHOM TPYOKHU?
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4.ITouemy mpu3ma B CIIEKTPOCKOIIE
yCTaHaBJIMBAETCS M0 HAUMEHBIITUM
yriioM oTkioHeHusa? Korma
nesnecoodpa3Ha Takasi yCTaHOBKA?
5.ITouemy U300pa>keHUs CIIEKTPATBHBIX
JMHUM UCKPUBJIEHBI?

Pabora Ne 2. UccienoBanue Brimosnaenue 1. KakuMu KBaHTOBBIMHU YHCIIAMU
CTallMOHAPHBIX COCTOSIHUI aToMa 1abopaTopHOit OIIPEAEIISAIOTCSA COCTOSHUS DJIEKTPOHOB
relus. paboThI B MHOT'03JIEKTPOHHBIX aTOMax?
2.B ueM paznuuue MeXIy OpTo - U
napareiauem?
3.Kakue ¢puzndeckue npoueccs
IPOUCXOAT B OasioHe MPU
npoBeAeHuu onbIToB @panka-I'epua?
4. Jlns gyero B onbiTax @panka-I'epia
MEXKY aHOJIOM U CETKOM CO3/1aeTCsl
HeOO0JIbIII0E TOPMO3siIee noje?
Pabora Ne 5. CootHomenue Boinonnenue 1.CooTHOILIEHNE HEONPEAEIEHHOCTEN U
HEOTpeeIEHHOCTEH. nabopatopHoit ero GU3NYECKU CMBICI.
paboThl 2.DKcnepruMeHTaIbHas IpoBEpKa
COOTHOIIIEHUS] HEONPEICTICHHOCTEH.
Pabora Ne 6. U3ydenue nazepHoro Boinonnenue 1.YUto Takoe BHIHYKIAEHHOE U3I1ydeHue?
W3IIy4YEHHUS. nabopaTopHOU 2.Kakue 0coOeHHOCTH UMEET
paboThI BBIHY/ICHHOE U3JIy4EHUE I10

CPaBHEHHIO CO CIIOHTAHHBIM
U3ITy4yeHUuem?

3.Kakum oOpazom Bo30OykaaeTCs
HETPEPBIBHOE JIA3EPHOE U3ITyUCHUE B
reJInii-HEOHOBOM Jiazepe?

4.Kak ycTpoeH nazep?

IIpumepHbIe 3a1a4u K 3a10MTe JIAOOPATOPHBIX PadoT:

1. Beruucnuth neOpONIEBCKYIO JIMHY BOJHBI 3JIEKTPOHA M MIPOTOHA, JBIDKYIIUXCSA ¢ KHHETUYECKON
sHeprueil 1 kaB. [Ipu kakux 3HaUEHUAX KHHETUYECKON YHEPIHH X JJIMHA BOJIHBI OyaeT paBHa 100

oMm?

2. Kaxkyro 3HEprur0 HeoOXOAMMO JOMOJHUTEIBHO COOOIIUTE JICKTPOHY, YTOOBI €ro I1e0poilieBcKas

JUTMHA BOJIHBI yMeHbImiIack oT 100 1o 50 mm?

3. Bpruauciuts o Mogenu TomMcoHa paanyc aToMa BOJOPO/ia M JUTMHY BOJHBI H3JIy4aeMOTO M CBETa,
€CJIM U3BECTHO, UYTO SHEPrus MoHM3auuu £=13,6 3B.
4. Anwda-yactuna ¢ kuHeTrndeckoit sueprueit 0,27 MaB paccesnacek 3010T0# ¢osibroit Ha yroma 60°.

Haiitu COOTBCTCTBYIOIICC 3HAYCHUEC IIPULICIIBHOIO ITapaMeTpa.

5. Tlokosmeecs sApo aroMa ypaHa MCIBITBIBAET JIOOOBOE COYAAPEHHE C HAJIETAIOIIUM IPOTOHOM,
CKOpPOCTh KOTOPOTO BJalM OT sifpa paBHa 2,25¢109 cm/c. Ha kakoe MUHHMMajbHOE pacCTOSHHE

COJIM3SATCS YaCTHIIBI?

1. Arom BoJopo/ia B KBAHTOBOM MEXaHUKE.

no

YCTPOMCTBO U MPUMEHEHUS.

SHCpFI/IH CBA3HU U ,[[e(l)eKT MacCcChI.

o Uk~ w

sHepreTuka. Peakropsl, aromMHas 6omoa.
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IIpumepHBbIe TEMBI 10KIA10B
Hcnyckanue u norsiouieHue ceera atoMaMu. CIIOHTaHHOE U BBIHYKIEHHOE n3nydyeHue. Jlazep:

SHCKTpOHpOBOI[HOCTB MCTAJIJIOB U ITOJIYITPOBOJJHUKOB. CBCpXHpOBOI{I/IMOCTB.
dusznyeckre OCHOBEI JACTCKTOPOB YaCTHUIl U paAUOAKTUBHBIX I/ISHY'-IGHI/II\/II.

3aKOHOMEPHOCTH SIIEPHBIX peakuuil (LeTHas peakius, TepMosiepHast peakuus). SnepHas




7. @dyHIaMeHTaJIbHBIE B3aMMOJICHCTBH. B3anMoielicTBHS 2JIEMEHTApHBIX YaCTHIl, JHarpaMmma
®Deitamana.

3agaHus A NPAKTHYECKOI MOAT0TOBKH
1. OcHoBHbIE 3aKOHBI BHEITIHETO (oTodddekTa (ypaBHEHHE DUHINTEHHA, KpacHasl TPAHMIIA).
Oco0eHHOCTH BOJIBTAMIIEPHON XapaKTEPUCTUKH.
PaboTa BbIX0/1a: IPUYHHBI €€ CYIIECTBOBAHUSI.
3. ®DOTO37EKTPOHHBIE IPUOOPHI, UX YCTPOHCTBO, XapaKTEPUCTUKA, IPHMEHEHHE.

no

IIpuMepHBIe BONPOCHI K 324eTYy:

1. BounoBble cBolicTBa yacTull. COOTHOLIEHUE HEOTPEICTICHHOCTEH.

2. TlousTtue o cnektpax. CoeKkTpbl U3TYyYSHHs U MOTJIOMIEHUS (CIUIOIHBIE, TI0JI0CaThIe TMHEeHUaThIe).

3. Mopen»  atoma  bopa-Pesepdopma. Ilocrynmatet  bBopa.  DHepreTudeckwe  YpOBHHU
BOJIOPOJIONIOA00HBIX HOHOB.

4. Omsitel Pesepdopna o paccesauro o — gyactui. @opmyna Pesepdopaa.

5. Omnwitel @panka u ['epra.

6. VYpasuenue lllpenunrepa. ®usznueckuii CMBICT BOJTHOBOW (DYHKITUH.

7. AToM BOJIOpO/Ia B KBAHTOBOM MEXaHUKE.

8. YacTuia B IOTECHIMAIBHOM siMe. DHEPTeTHYECKUE YPOBHH.

9. CnuH ¥ MarHUTHBI MOMEHT DJIEKTPOHA.

10. OnsiTer HlTepHa u ['epnaxa.

11. MHoroanekTpoHHble aToMbl. KBaHTOBBIC yMcna L, S, J.

12. BekropHas mojenb aroma. CliiH 1 MarHUTHBIM MOMEHT aToma.
13. KBanrossle yucaa n, |, my, s, m..

5.4. Meroan4yeckue MaTepHalibl, ONpelessiolde NMPouelypbl OLCHUBAHUS 3HAHUI, YMEHWH,
HABBIKOB H (WJIM) ONBITA [JAeATEJbHOCTH, XAPaKTePU3YHUIUX IJTanbl (OPMHUPOBAHUSA
KOMIIeTeHIN i

ConocTtaBUMOCTh PEMTUHIOBBIX IOKa3aTelel CTyIEHTa 0 pa3HbIM AMCLUIIMHAM U OaJuIbHO-
PEUTHHIOBONM CHUCTEMbI OLIEHKH YCIEBAaEMOCTH CTYJCHTOB OOECIEeUMBAETCA HPUHATUEM €IUHOIO
MeXaHU3Ma OLIEHKU 3HAaHUH CTYIEHTOB, BBHIPQXEHHOTO B Oayiax, corjacHo kotopomy 100 GamioB —
3TO TOJIHOE YCBOGHHE 3HAHMUU MO y4yeOHOH IUCHHUIUIMHE, COOTBETCTBYIOIIEE TPEOOBaHUSAM yueOHOM
IIPOrPaMMBlI.

MaxkcuManbHbIN pe3ynbTaT, KOTOPBIH MOXET OBbITh JOCTUTHYT CTYI€HTOM IO KaxkaoMmy u3 biokos
peittuHronoii orieHku — 100 Ganos.

B 3aueTHO-’K3aMEHALIMOHHYIO BEIOMOCTb W 3aU€THYIO KHW)KKY BBICTABJISIFOTCS OLIEHKH I10
MATUOANIIIBHON IIKaJIe U PEeUTUHIOBBIE OLIEHKU B OaJliax.

IIpy mnomydeHMHM CTYyJEHTOM Ha 3a4€Te HEYJIOBJIETBOPUTEIBHOM OLIEHKM B BEIOMOCTb
BBICTABJIIETCS PEUTUHIOBasI oLleHKa B Oasuiax (MeHble 40 6alioB), COOTBETCTBYIOIIAS (PaKTUUECKUM
3HaHUSM (OTBETY) CTyJIEHTA.

Kputepun oueHkH 3HaHMH CTYJE€HTOB B paMKax KaKJIoW y4eOHOW AUCHMIUIMHBI WIM TPy
JMCLUIUIMH BBIpa0aThIBAIOTCS MPENoIaBaTeNIIMU COTIaCOBAaHHO Ha KadeapaxX yHUBEPCUTETa UCXOJs
u3 TpeboBaHui 00pa30BaTENbHBIX CTAHIAPTOB.

[IIxana oueHNBaHUA 3a4YeTa

banner Kpurepun onennBanus

OOyyaromuiicst MOJHO W3JaraeT MaTepyall, AaeT MPaBUILHOE OMPEIeIeHHe OCHOBHBIX
MOHSATUI; 0OHAPYKMBAET MOHUMaHNE MaTepHaa, MOXET 000OCHOBATh CBOH CYXKICHUS,

20
MIPUMCHUTDH 3HAHUA HA MIPAKTUKE, IPUBCCTU HCO6XO,Z[I/IMBIG MMPUMCEPHBI HE TOJILKO U3
yqe6H1/H<a, HO B CaMOCTOATCIBHO COCTaBJICHHBIC.

14 CucremMaTnyeckoe IIOCCIIICHUEC SaHHTHﬁ, Y4aCTHEC B IIPAKTHYCCKUX 3aHATUAX, CAUHUYHBIC

IIPOIYCKH 110 YBaX(HTeHLHOﬁ MMPpUYINHC U UX 0Tpa60T1<a, H3JI0KCHUC MATCpUaJla HOCUT
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bamnbt Kputepuu onenvuBanust

IIPEUMYIIECTBEHHO OIUCATEIbHBIN XapaKTep, CTYIEHT IT0Ka3ajl JOCTATOYHO YBEPEHHOE
BJIaJICHUE MAaTE€PUAIOM, OJJHAKO HEJOCTATOYHOE YMEHHE YETKO, apTYMEHTUPOBAHO U
KOPPEKTHO OTBEYATh HA IIOCTABJIEHHBIE BOIIPOCHI U OTCTaUBaTh COOCTBEHHYIO TOUKY
3peHus.

OOyuaromuiics 0OHapyKUBAET 3HAHUE ¥ IOHUMAHUE OCHOBHBIX MMOJIOKCHHA JTaHHOU
TEMBI, HO:

- M3J1araeT MaTeprall HeTOJIHO U J0NMYCKAeT HETOYHOCTH B ONPEACICHUN TIOHATHH WK
(bOopMyITHPOBKE MPABHIT;

- HE YMEeT JIOCTaTOYHO IIyOOKO M J0Ka3aTeIbHO 000CHOBATh CBOU CY)KICHHUS U
MPUBECTH CBOM MTPUMEPBHI.

3 JIOIyCKaeT OMIMOKHN B (OPMYIUPOBKE OMPECIICHUN U MPaBUJI, UCKaKAOIIUE UX CMBICI,

OOyuaromuiicss oOHapyKUBaeT He3HAHHUE OOJBIIEH YaCTH COOTBETCTBYIOIIETO BOIIPOCa,

0eCropsI0YHO U HEYBEPEHHO M3JIaracT MaTepuall.

HroroBas mkaJja BbICTABJIEHHS OLEHKH 110 TUCHHUILINHE

Orenka Bamn
3auteHo 41-100
He 3aureno 0-40

6. YYHEBHO-METOJUYECKOE U PECYPCHOE OBECIIEUEHUE JUCHUITJINHbI
6.1. OcHoBHas JqUTEpaTypa

1.

2.

BacunpumkoBa, E.H. AromnHas ¢usmka: nab. mnpaktukym i ¢us.-mar. ¢ax. / E. H.
Bacunpuukona, H. U. Komikus. - M.: MI'OVY, 2008. - 35¢. — TeKcT: HenmocpeCTBEHHBIN.
Cagenbes, 1. B. Kypc o6meit ¢pusuku : yuedHoe mocobue : B 5 tomax / U. B. CaBenbeB. — 5-¢
u3n. — Cankr-IlerepOypr : Jlanb, 2022 — Towm 5 : KBantoBas ontuka. AtomHas ¢pusuka. Ousnka
TBepaoro tena. dusnuka aToMHOTO Aapa U deMeHTapHbIx yactun — 2022, — 384 ¢. — ISBN 978-
5-8114-1211-2. — TekcT : 25eKTpoHHBIH // JIaHb : 3neKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210611 (mara oOpamenus: 22.03.2024). — Pexum gocrtyma: s
aBTOPU3. MTOJIb30BATEIEH.

Wponos, U.E. KBanToBast ¢pusuka: ocHoBHble 3akoHbl / U. E. Uponos. - 5-e u3a. crepeorun. — M.:
bunowm, 2013. - 256¢. — TeKCT: HENOCPEACTBEHHBIN.

Uponos, U. E. KBanroBas ¢usuka. OcHOBHBIE 3ak0HBI : yueOHOoe mocobue / U. E. Mpomos. - 8-¢
u3a. - Mocksa : JlaGopatopus 3Hanuii, 2021. - 261 c. Cucrem. TpeboBanus: Adobe Reader XI ;
skpan 10". - ISBN 978-5-93208-517-2. - Tekct : anekrponusiii / ObC "KoHcynbranT cTyneHTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785932085172.html (mata oGparieHws:
22.03.2024). - Pexxum ocTyIA : 110 MOITUCKE.

Wponos, N.E. 3anaun no kBaHtoBod ¢pusmke: yued. mocodbue mig By3oB / U. E. Upogos. — M.:
Beicmr. mik., 1991. - 175¢. — TekeT: Henocpe1CTBEHHBIH.

Wponos, U. E. 3agaun no kBantosoit ¢pusuke /Hponos U. E. - 6-e uzn. - Mocksa : Jlaboparopus
3HaHui, 2020. - 220 c. Cucrtem. tpeboBanusi: Adobe Reader XI ; skpan 10. (Texnuueckmii
yHuBepcutetr. OOmas ¢usuka) - ISBN 978-5-00101-685-4. - Tekcr : snextponHbii // OBC
"KoHcynpTaHT cTyneHTa" : [caiiT]. - URL
https://www.studentlibrary. ru/book/ISBN9785001016854 html (mara oOpamenwus: 22.03.2024). -
Pexxum noctymna : mo moamucke.

Axocta, B. OcHoBbI coBpemenHoit pusuku / B. Axocra, K. Kosan, b. I'pam. - M.: IIpocBemnienue,
1981. - 495c. — TekcT: HemOCPEICTBEHHBIH.

6.2. lonoTHUTEIbHAS JIUTEPATypa

1. bamutayes, FO.A. ®@yHaameHTalbHbIE SKCIIEPUMEHTHI (pu3KKU: Kypc ekuuit / 10. A.

banuraues, /I. JI. bornanos. - M.: IEHAH/I, 2012. - 240c.- TekcT: HenoCpeaCTBEHHbIN.

2. bopu, M. Atomnas ¢usuka / M. bopn; Mexasenes b. B., pen. - U3n-e 3-e; [lepeBon ¢ anrm. -
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https://e.lanbook.com/book/210611
https://www.studentlibrary.ru/book/ISBN9785932085172.html
https://www.studentlibrary.ru/book/ISBN9785001016854.html

Mocksa: Mup, 1970. - 481c. — TekcT: HemoCcpeACTBEHHBIN.

3. T'opnau, B. B. ®usuka: kBantoBas (usuka. JlabopaTopHbIi MpakTUKyM : ydeOHOe mocolue
st By30B/ B. B. 'opnau. — 2-e u3z., ucnp. u gomn. — Mocksa : U3marensctBo Opaiir, 2023. —
114 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-10137-9. — Tekct : 21eKTpOHHBIA //
OopasoBarenbhas miaargopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/513821 (mara
obparmienus: 22.03.2024).

4. TlpakTUKyM TIO pEUICHHUIO 3ajaa4 Mo o0memMy Kypcy ¢u3uku. OCHOBBI KBaHTOBOW (DH3HKH.
Crpoenue BemecTBa. ATOMHas u siiepHast pusuka : yueOHoe nmocodue / H. I1. Kanamnuukos, H. M.
KoxeBnukos, T. B. Koteipio, I'. I'. Ciupun. — Cankr-IletepOypr : Jlans, 2022. — 240 c¢. — ISBN
978-5-8114-1651-6. — Tekcr : anekTpoHHBIN // JIaHb : 3eKTpoHHO-OMONMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/211592 (nata oGparmienus: 22.03.2024). — Pexxum jgoctyma: Jjis aBTOPH3.
[0JIb30BaTENEH.

5. Cagenbes, 1. B. Kypc o6meii ¢pusuku. B 3-x T1. Tom 3. KBanToBas ontruka. AToMHas Gu3HKa.

®dusuka TBepaoro tena. Gusmka aTOMHOTO saApa U dieMeHTapHbix yactull / M. B. CaBenseB. — 14-¢
usn., crep. — Cankr-Ilerepoypr : Jlans, 2023. — 320 c. — ISBN 978-5-507-47045-7. — Texkcr :
AJICKTPOHHBIH // Jlanb : AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/322505 (nata obparienus: 22.03.2024). — Pexxum jgoctyma: Jjs aBTOPH3.
M0JIb30BaTENEH.
6. CuByxwn, [[.B. O0muii kypc pusuku. AtomHas u sjepHas ¢uszuka. Tom 5. AToMHas u

sanepHas pusnka [DnekTpoHHbI pecypc]: Yuel. mocobue s By3os / CuByxus /. B. - 3-e u3zn., crep.
- M: ®OU3BMATIJIMUT, 2008. - http://www.studentlibrary.ru/book/ISBN9785922106450.html. (nara

obpamenusi: 16.07.2019). — Pexum poctyma: s aBTOpHU3. MOJb30BaTeNnell DIEKTPOHHO-
oubnmoreynas cucrema «KOHCYIIbTaHT CTyIeHTa» — TeKCT: AIIeKTPOHHBIN.
7. Imnonbckwuii, 3. B. AtomHas ¢usuka : yue6Huk : B 2 Tomax / O. B. llnonsckuii. — 8-e uzn.,

crep. — Cankr-IlerepOypr : Jlanb, 2022 — Towm 1 : Benenue B aromuyro ¢pusuky — 2022. — 560 c.
— ISBN 978-5-8114-1005-7. — TekcT : a5eKTpoHHBIH // JlaHb : 37IeKTpOHHO-OMOIMOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/210398 (nata obparuenus: 22.03.2024). — Pexum pocrtymna: st
aBTOPH3. MOJIb30BATEIICH.

8. Ilmonbckwmii, D. B. AromHas ¢usuka : yueOHuk : B 2 Tomax / O. B. IlImonbckuii. — 6-e u3x,
crep. — Cankr-IletepOypr : Jlanp, 2022 — Tom 2 : OCHOBBI KBaHTOBOW MEXaHUKU U CTPOCHHUE
NMEeKTpOHHOU oOomouku atoma — 2022, — 448 c. — ISBN 978-5-8114-1006-4. — TekcrT :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs cUCTeEMA. — URL:

https://e.lanbook.com/book/210401 (nata obpamenus: 22.03.2024). — Pexxum roctyna: Jjisi aBTOPH3.
M0JIb30BaTENCH.

9. [monbckuii, D.B. AtomHas ¢usmka: yde0. mocoOue s BY30B. T. 2: OCHOBBI KBAaHTOBOM
MEXaHUKU M CTPOCHHUE 3JIEKTPOHHOM o0osouku aroma / 3. B. IlInonbckuit. - 4-e uzna.,nmepepad. - M.:
Hayxka, 1974. - 4477c. — Tekct: HEMOCPEACTBEHHBIH.

10. IlImonbckuit, 3.B. AtomHas ¢usuka: yued. mocoOue A By30B. T.l: BBeIEHHE B aTOMHYIO
¢usuky / 3. B. lInonsckwid. - 6-¢ u3a.,ucnp. - M.: Hayka, 1974. - 575c. — TekcT: HemocpeICTBEHHBIH.

6.3. Pecypcol uHGOPMAITHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTepHeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snexkrponnas oubmauoteka http://elibrary.ru

7. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCHUIIJINHBI
1. Meroandeckne peKOMEHIAIMH MO MOJTOTOBKE K MPAKTUYECKUM 3aHATHSIM.
2. Mertoanyeckre peKOMEHIAIuH 110 OPTaHU3aIUN CAMOCTOSITEITFHON paOOTHI IO IUCITUTUTHHAM.

8. HH®OPMAIIMOHHBIE TEXHOJIOI'NA JJIA OCYHMIECTBJIEHUA
OBPA3OBATEJIBHOT'O ITPOLIECCA IO JUCIUIIJIMHE

JInueH3noHHoe MporpaMMHoe odecrieyeHue:

Microsoft Windows

Microsoft Office
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https://urait.ru/bcode/513821
https://e.lanbook.com/book/211592
https://e.lanbook.com/book/322505
http://www.studentlibrary.ru/book/ISBN9785922106450.html
https://e.lanbook.com/book/210398
https://e.lanbook.com/book/210401
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/

Kaspersky Endpoint Security

NudopmaninoHHblie CIPABOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantllmroc»

[Tpodeccuonanbabie Oa3bl JAHHBIX

fgosvo.ru — IMopran denepaabHbIX TOCYIAPCTBCHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB BBICILIETO
00paszoBaHMs

pravo.gov.ru - OdunuanbHpii HHTEPHET-MIOPTAN MPABOBOM MH(MOpMAIUN

www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pa3zoBaHue

CBOOOIHO paclpoCTpaHseMOe MPOrpaMMHOE OOecrledYeHre, B TOM YHCIE OTEYECTBEHHOTO
IPOM3BOJICTBA

OMC IIneep (151 Bocripou3BeAeHUsI DIIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

MartepuanbHO-TEXHUYECKOE 00ecTiedeHHe TUCIIUIINHBI BKITIOYaeT B ceOs:

- y4eOHBIC ayAWTOPUM IJIsi MPOBEIACHUS YYEOHBIX 3aHSATHH, OCHAIICHHBIE O00OPYJOBaHUEM U
TEXHUYECKHMMH CpEeACTBaMHU OOy4deHHs: y4dyeOHOW MeOenblo, JOCKOH, JIeMOHCTPAllMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMHI KOMIIBIOTEPAMH, TIPOSKTOPOM;

- TOMEIICHUS [UIsl CaMOCTOATEIbHOW pabOThl, OCHAIICHHBIE KOMIBIOTEPHON TEXHUKON C
BO3MOXXHOCTBIO MOJKJIIOUEHHEM K ceTu «VIHTepHeT» U obecreueHueM J0CTyla K AJIEKTPOHHOU
nH(pOpMalMOHHO-00pa30BaTEeNbHOM cpeie.
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http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

