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1. MECTO JUCHUILIAHBI B CTPYKTYPE OEPA3OBATEJBHOM ITPOT'PAMMBI

1.1. TpebGoBaHus K npenBapuUTENIbHON MOArOTOBKE O0yYaOUINXCs, IPEALIECTBYIONINE

H COIMYTCTBYIOMIUE NTUCHUIIIMHBI, HA KOTOPBIX OCHOBBIBACTCA U3YUCHUEC HaHHOﬁZ

6a30Basi MOATrOTOBKA 1O (PU3UKE U MaTEMATUKE B 00BbEME IMPOTrPaMMBbI CPETHEH HIKOJIB;

JTUCIUIUIMHBI IPOTpaMMbI OakaaBpuara:
Onemenmaphas gusuxa;
OnemenmapHasn mamemamuxa,

Obwas u skcnepumenmanvuas Quzuka (Mexanuka, Monexyiapuas — @u3uka.

Tepmoounamuka, Inekmpuvecmso u macnemusm, Onmuxa),
Obwas u sxcnepumenmanvras gusuxa (Obwutl usuueckull RPaKmuKym);

Teopemuueckasn ¢usuxa (Teopemuueckas mexanmuxka. Mexanuxa cniowHvIX cpeo,

Dnekmpoounamura);

Mamemamuyeckuil ananus,

Bexmopmuwiii u menzopuwiii ananus;

Huppepenyuanrvnvie  ypasuenus. Humeepanvhvie ypasHeHusi u
ucuucienue;

Memoovr mamemamuueckou usuxu,

Teopus eepossmuocmu u Mmamemamuyeckdasi CmamucmuKa;

eapuayuorHHoe

Memoouka pewtenus 3a0ay no gusuxe (Memoouxa pewienus uzuueckux 3a0auy).
1.2. JlucuuIuiMHbBI, KypcOBbIe paOOTHI M MPAKTHUKH, JUII KOTOPHIX OCBOCHHE JTAHHOUN

JTUCIUIIMHBI HEOOXOIMMO KaK Mpe/IIecTBYIOIee:

Obwas u sxcnepumenmanvrasn usuxa (Quzuka amomHo2o s0pa u yacmuy);
Teopemuueckass  Qusuxa (Keammosass mexanuka, @uzuka KOHOEHCUPOBAHHOZO
cocmosanus. Puzuxa @azosvix nepexo0os. Tepmoounamuxa u cmamucmudeckas Qusuxa.

Qusuueckas KuHemuKa),

Memoouxa pewenus 3a0au no gusuxe (Memoouxa pewenus usuueckux 3a0au);

Xumus,

IIpobnemvl cospemennou uzuxu,

Hcmopust ¢husuku u mexnuku 6 WKOJIbHOM Kypce Qpuuxu;
Hcmopus pazeumus puzuxu u acmporHomuu;

Memoouxa u mexHuxa 0eMOHCMPAYUOHHO20 IKCNEPUMEHMA,
Memoouka nposedenus 1abopamopHuix pabom no Qusuxe;
Coepemennble HAHOMEXHONO2UU,

Memoouka cocmagnenus u peuleHus OTUMNUAOHBIX 3a0aY,
IIpouszeoocmeennasn: nedazoeuveckas npakmuxa no npogunio 1;
IIpousso0cmeennas: HayuHoO-Uccie008amenbekas paboma;
IIpouszeoocmeennasn: npedOUnioMHas NPAKMuKa,

Ilooecomoska u coaue u coaua 20cy0apcmeeHH020 IK3AMEHA,
Buinonnenue u 3auwuma 6blnycKHoU K6AIUGUKAYUOHHOU PAOOMbL.

2. OIMCAHUE JUCHHUIIJINHBbI

2.1. OOmas xapakTepuCcTHKa

HaumeHnoBaHue nokaszarens 3HaueHue nokas3arenis
HazBanwne oOpa3oBaTenbHOI MPOrpaMMbl 44.03.05 Ilenarormueckoe odpazoBaHue
(mpodwite: ®usnka U nHPOPMATHKA)
udp n Ha3BaHUE B COOTBETCTBUU C y4eOHBIM b1.5.M7.5 Obmas u 3kcriepuMenTanbHas prsnka
IJIAHOM (Pusnka aToMa M aTOMHBIX SIBJICHHUH)
Yactb 00pa3oBaTeIbHON MPOrpaMMbl bazoBas yacTp
KonmuecTBo 3a4eTHBIX equHUL] / BCETO YacOB 41144
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2.2.  PacmnpeneneHue 4acoB 1Mo eproiaM 00ydeHUs

O01ee KOJIHMIECTBO YACOB
o = CcaMoCTOs-
Dopma =9 ) .
= o JeKnu- | jgabopa- | mMpaKkTH- TeJbHOM dopma
o0yueHust 7 = BCEro
9 OHHBIX | TOPHBIX | YeCKHX padoThI + KOHTPOJIS
KOHTAKTHAS

OuHas 3 5 51 34 59 144 JK3aMeH
3aoyHas 3 5 8 8 128 144 JK3aMeH

3. HOEJN JINCHUITJIMHBI

Dopmuposanue cucmemvl 3HAHUL NO 0OWell KIACCUHEeCKOU (HepeasmusUcmcKkol) u K8aHmos8olu
Quzuke, 8 yacmHOCMU, U3yUeHUe AGIEHUL MUKPOMUPA, (POPMUPOBAHUE HOBbIX 3AKOHOMEPHOCMEl
U nepecmMomp MHO2UX YCMOABUIUXCSA NONONCEHUU U NOHAMUL KIACCUYECKOU QDu3UKU,
KOHYEeHmpayus 6HUMAHUS CMYOEHMO8 HA OCHOBHLIX 3AKOHAX AMOMHOU (QUIUKU MAKUX, KaK
cmamudeckue 0CoOeHHOCMU ONUCAHUS PU3UYeCKUX 8eIUYUH U UX KaHmosanue, npunyun llaynu,
coomHnoutenue Heonpedenennocmeil I eiuzenbepea, s¢hghexkm 3eemana; cmpoenue amomos u
MOeKy; (hopmuposarue ymeHUll UCNOIb308AHUSL MANEMAMUYECKUX Memo0os 8 Gu3uke amoma,
VMEeHULl Ka4eCmeeHHO U KOIUYeCMBEHHO AHANUSUPOS8AMb CUMYAYUU.

4. KOMIIETEHIIMHX OBYYAIOIHEI'OCS, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHHUA KOMIIOHEHTA OBPA30BATEJIBHOM NPOT'PAMMBI, X
NHIUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUSA

Komnerenuun HNupukatopbl Pe3yabTaThl 00yUeHus
OIIK-8. Criocoben OIIK-8.9 Criocoben OIIK-8.9.1 3HaeT sKcnepuMEHTAIBFHBIE U
OCYIIECTBIIATH OCBaMBaTh U MPUMEHSTh TEOPETHYECKUE  OCHOBBI,  OCHOBHBIE
MeIarornYecKyro 3HaHUsI 10 O0IIeH u MOHSITHS, 3aKOHBI U MOJIENIN (PU3HKH aToMa
NeSTebHOCTh HAa OCHOBE IKCTIEPUMEHTAIBHON Y aTOMHBIX SIBJICHUH.
CIEIMATBHBIX HAYYHBIX ¢u3uke, HEOOXOIUMBIE B OIIK-8.9.2 VYmeer apryMeHTHPOBaHHO
3HAHUH Mperno/laBaHuy QU3UKK HA | IPUMEHSTH PU3HYECKHE MOJIEITH U METO/IbI
YPOBHE OCHOBHOTO, aTOMHOH  (U3WKKW  TpU  pelIeHHH
o011ero, cpeaHero, TEOPETHYECKUX M MPHUKIIATHBIX 3a/1a4.
CpenHero
podecCHoHaIbHOTO U
JOTIOJTHUTEIIEHOTO
00pa3oBaHMI.
OIIK-8.10 Criocoben OIIK-8.10.1 3naer cTpyKTypy 3ajad
pelIaTs 3aJauk pa3HOro pasHOro BWJAa W pasHble MOJXOIBl K
BU/a (Ka4eCTBEHHEIE, pELICHUIO 3a/1a4.
KOJMYECTBEHHBIE, OIIK-8.10.2 YmMmeer MIPABUIBHO
9KCIIEPUMEHTAIILHBIE) U COOTHOCHTH  COJIEp)KaHHE KOHKPETHBIX
HCHOJB30BaTh UX B 3agad C OOMMMH 3aKoHaMH (U3HKH,
npenojaBaHuy PU3UKH B MPUMEHSTH OOIIMe 3aKOHBI (UMK IS
yUueOHBIX 3aBEJICHUSX peleHnss KOHKPETHBIX 33jad B 00iacTu
pa3Horo BUAA. aTOMHOMU (uzukm u Ha
MEXIUCIUIUIMHAPHBIX TPaHULAX (PU3UKH C
JPYTUMH 00JIACTSIMU 3HAHUH.
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5. IPOTPAMMA JUCHHUITJIMHBI

Ha3Banue Temsbl

Kparkoe cogep:xaHue TeMbl (BONPOCHI TEMbI)

Pazpnen 1. BBeneHue B KBaHTOBYIO (pu3uKy

1. KBanToBas npupoaa
AMEKTPOMArHUTHOTO
M3ITYYCHUS

1.1. [Ipo6nema TermmoBoro u3ny4eHus. GOTOHBI.
1.2. ®oroaddexr.

1.3. TopMO3HOE PEHTI€HOBCKOE U3ITyUCHHE.

1.4. 3¢pdext Komnrona.

2. [Nonyknaccuyeckas
TEOpHsI aToMa

2.1. Mopenu aroma Tomcona u Pesepdopaa.

2.2. KonnuectBeHHas Teopus paccesHus Pesepdopaa.

2.3. CnekTpaibHble 3aKOHOMEPHOCTH. KOMOMHAIIMOHHBIN IpUHIKI PHTIa.

2.4. Tlocrynarst bopa.

2.5. DkcnepuMeHTanbHOE NOATBEpKACHUE MocTyaaToB bopa. Onbeir ®@panka
u I'epna.

2.6. Teopus bopa Bonopoaonoago0HoOro atoma.

3. BoiHOBEIE CBOMCTBA
YacTHL[ BEIECTBA

3.1. Bonnsl ge-bpoiins.

3.2. DKcrepuMeHTaIbHOE TTOATBEPKIeHIE THIIOTE3HI ne-bpoitns. Jndpakius
YaCTHII.

3.3. Crarucruueckas UHTEpIIpeTaus BoJIH Jae-bpoits.

3.4. TlpuHIHIT HEONIPEIEIeHHOCTH.

4. DaeMeHTHI
KBaHTOBOM MEXaHUKU

4.1. Ypasuenwue lllpeaunrepa u KBaHTOBaHUE.

4.2. Onepatopusiit Mmetoa. KommyTarop.

4.3. MoaenupoBaHre MOTEHINATIBHBIX KPUBBIX IS ONIPEIeNICHHS IOBEACHUS
MHUKPOYACTHII.

4.4. KBaHTOBaHWE YHEPTHUHU B CIIydae OJJHOMEPHOHN MPSIMOYTOIHHON
0eCKOHEYHO TITyOOKOW MTOTEHITNATEHOM SIMBI.

4.5. TIpoxoxJeHre YacTUI] CKBO3b MOTCHIUANBHBIN Oapbep. TyHHENbHBIH
s dexr.

4.6. KBaHTOBBI! TapMOHUYECKHUN OCIIAILIATOP.

4.7. CBoiicTBa MOMEHTA UMITYJIbCA YACTHUIIBI.

4.8. Cob6cTBenHble ()yHKIIMU M COOCTBEHHBIE 3HAYEHUS OTIepaTopa MPOeKIUH
MOMEHTAa UMITYJIbCa.

4.9. CobcrBeHHble (hyHKIIMU B COOCTBEHHBIE 3HAYCHUS OIlepaTopa KBajapara
MOMEHTA UMITYJIbCA.

Pa3zpnen 2. ®u3uka aToMOB U MOJIEKY.JI

5. ATOMBI ¢ OJTHUM

BHCIIHHUM JJICKTPOHOM.

5.1. KBanToBaHue SHEPTUH BOJIOPOIOMIOA0OHOTO aTOMA.

5.2. OCHOBHOE COCTOSTHHE 3JICKTPOHA B ATOME BOJIOPO/Ia. DIIECKTPOHHBIC
opouTau.

5.3. CriekTpaibHbIe CEPHH IICTOYHBIX METAIUIOB.

6. MaruuTHbIe
CBOMCTBA aTOMOB.
CruH.

6.1. MarsmeTu3m aToMoB.
6.2. OnbiTel [ITepna u 'epnaxa.
6.3. Cous.
6.4. ToHKast CTPYKTypa CHEKTPAIIbHBIX TEPMOB KaK pe3yJbTaT CIIHH-
OpOUTATHFHOTO B3aUMOICHCTBHSIL.
6.4.1. ATOMBI C OHIM BHEIIHUM JIEKTPOHOM.
6.4.2. MHOT03JIEKTPOHHBIE aTOMBI.
6.5. TlonHBII MATHUTHBII MOMEHT aTOMa.
6.6. Dddexr 3eemana.
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7. Muoroasnektpontsie | 7.1. [TpuHIMI TOXXAECTBEHHOCTH OJUHAKOBBIX YaCTHII.

aTOMBI. 7.2. Mpunnun [aynu.
7.3. O0OBsICHEHHE TIEPUOANYCCKON cucTeMbl 3emMenToB J. 1. Menneseesa.
7.4. OcHoBHOI TepM aToMa. [IpaBuna XyHna.
7.5. XapakTepucTuiyecKkue peHTT€HOBCKHE CIIEKTPHL.

8. JIByxatomHBIE 8.1. DHeprust MOJIECKYIbI.

MOJICKYJIBI. 8.2. MoJekyspHbIe CIEKTPHI.

6. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI

6.1. ®opma oOyueHust — 04Has, Kypc — 3, ceMecTp — 5

KoanuecTBo yacoB

HaumeHnoBanusi pa3aesioB u TeM Jlekn. | Jladop. | IIpakrt. | CPC+ | Bceero
KOHT

Pazpnea 1.

1. KpanTtoBas mpupoma 3JIEKTPOMArHUTHOTO 4 4 6 14
M3ITyYCHUS

2. [Monyknaccuyeckas TeOpus aToMa 6 4 6 16
3. BotHOBBIE CBOMCTBA YaCTHI] BEIIECTBA 4 4 6 14
4. DneMeHTHI KBAHTOBOI MEXaHUKHU 12 6 12 30
Pazpnen 2.

5. ATOMBI ¢ OJTHIM BHEIITHUM 3JICKTPOHOM 6 4 9 19
6. MaruuTHble cBO¥icTBa aToMOB. CIiuH 8 6 8 22
7. MHOTO3JIEKTPOHHBIE aTOMBI 6 4 6 16
8. du3nKa MOJIEKYII 5 2 6 13
HUTOI'O 3A CEMECTP 51 34 59 144

6.2. ®opma o0y4eHus — 3a04Hasi, Kypc — 3, ceMecTp — 5
KoJsmnuecTBo 4yacoB
HaumeHoBaHus pa3aesioB U TeM Jlekn. | Jladop. | IIpakr. | CPC+ | Bceero
KOHT

Pazpea 1.

1. KpanTtoBas mpupoma 3IEKTPOMATHUTHOTO 1 1 12 14
M3TYYCHUs

2. [onyxmaccudeckasi TEOpHs aToMa 1 1 14 16
3. BonmHOBBIE CBOWCTBA YaCTHIT BEIIECTBA 1 1 12 14
4. DneMeHThl KBAHTOBOM MEXAHUKHU 1 1 28 30
Pazpnen 2.

5. ATOMBI ¢ OJTHUM BHEITHUM 3JIEKTPOHOM 1 1 17 19
6. MarauTHsie cBoicTBa aToMOB. CrinH 1 1 20 22
7. MHOTO3JIEKTPOHHBIE ATOMBI 1 1 14 16
8. du3nKa MOJIEKyN 1 1 11 13
HUTOI'O 3A CEMECTP 8 8 128 144
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7. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOM ATTECTALIUA

7.1. KoHTpOJIbHBbIE BONPOCHI

Pa3nen 1

1. Bo3HuKHOBeHHE KBAaHTOBBIX IpejAcTaBieHUil o mpupone cBera. dopmyna Penes-
[xunca. ®opmyia [1nanka. @OTOHBI.

2. @®ororpdexr. Dopmyna DUHIITEIHA.

3. Topmo3HOe peHTTeHOBCKOE n3iryueHre. KopoTKOBOIHOBAs TpaHUIa PEHTI€HOBCKOTO
CIIEKTpa.

4. Dddexr Komnrona. KomnroHOBCKOE cMelIeHHE.

5. Mogaenu atroma Tomcona u Pesepdopna.

6. KomuuectBennas teopus paccesnus o-dactul] Pesepdopaa.

7. ChekTpalibHble 3aKOHOMEPHOCTM B aTOMHBIX crekTpax. Popmyna banbmepa.
KomOunanmonunsiit npunnun Putna.

8. Ilocrynatsl bopa. [Tosicnenne koMOMHAIIMOHHOTO MTpUHIIKIA PUTa.

9. DkcmepuMeHTalIbHOE MOATBEpKAeHUEe nocTynaroB bopa. Ombir ®panka u [epua.
Pe3onancHbIil moTeHIIMAN. DHEPrUus UOHU3ALNH.

10. Teopus bopa Bogopononomo6Horo atoma. [IpuHIIUT COOTBETCTBHUS.

11. BomnHOBBIE CBOWCTBa MUKpOUYacTHUIl. BomHbI ne-bpoits.

12. DkcnepuMeHTaTbHOE TOATBEPXKICHHE THIOTe3bl ae-bpoins. Omeir JleBuccona u
Jxxepmepa.

13. CraTtuctuyeckas MHTEpIpETanus BOJIH Je-bpoiins.

14. Tlpunnun HeonpeneneHHocTH. [IpuMepsl SKCIepUMEHTaNbHON MPOBEPKH HEPABEHCTB
['eitzenOepra.

15. Vpasuenue llpeaunrepa. BeposTHOCTHBIN CMBICT BOJTHOBOU (DYHKITUU.

16. OmeparopHblii MeTOM. DIIeMEHTHI anreOpsl omeparopoB. Omneparop [amwmibToHA.
KoMMyTaTUBHOCTH OIIEPATOPOB.

17. MopenupoBaHue MOTEHLUUAIbHBIX KPUBBIX Ui  ONpPENEICHUS]  [OBEICHUS
mukpouactull. [Torennuansbiit 6apbep. [loTennuansHas sma.

18. KBaHTOBaHWE YHEPTHH B CITydae OJHOMEPHOM PSIMOYTOJIbHOM OECKOHEYHO TITyOOKOM
NOTEHLIUAIBHOMN SIMBI.

19. TMorenumanbHbIi Oapbep. TyHHETBHBINA YPPEKT.

20. KBaHTOBBIIf rapMOHMYECKUI OCIUILIATOP.

21. CpoiicTBa MOMEHTA UMITYJIbCA YACTHUIIBI.

22. CoOctBeHHbIe (DYHKIIMU M COOCTBEHHBIE 3HAUYEHHUS OMepaTopa MPOEKIIUU MOMEHTA
uMIyabca. MarHUTHOE KBaHTOBOE YHMCIIO M.

23. CobcTBeHHBbIE (DYHKIIMM U COOCTBEHHBIE 3HAUEHHUS OlepaTropa KBaJpaTa MOMEHTa
umnyiasca. OpouransHoe kBaHTOBOE uncio . [IpocTtpaHcTBEHHOE KBaHTOBAaHUE.

Pa3nea 2

24. KBaHTOBaHHE PHEPTUU BOJOPOJONOA0OHOTO aroma. [ JTaBHOE KBaHTOBOE YHMCIO N.
KpaTHOCTB BBIpOKIEHUS SJHEPTETUYECKUX YPOBHEN aToMa.

25. OCHOBHOE COCTOSIHHE DJICKTPOHA B aTOME BOJIOPOJ1a. DIEKTPOHHBIC OpOUTAIIH.

26. CrekTpajbHble CEpUH ILIEIOYHBIX METaUIOB. TOHKas CTPYKTypa CHEKTpPalbHbIX
TEPMOB IIEJIOYHBIX METAIJIOB.

27. MarneTtu3m aToMoB. [ mpomarautTHoe oTHomeHue. Maraeton bopa.

28. Ompriter LTepHa u ['epriaxa mo n3ydeHHIO MArHUTHBIX CBOMCTB aToOMa.

29. CnuH. CIMHOBOE KBAHTOBOE YHCIIO S.

30. ToHKasgs CTPYKTypa CHEKTPaJbHBIX TEPMOB KaK pe3yiabTaT CHUH-OPOUTAIBLHOTO
B3aMMOJENCTBUS. ATOMBI C OJJHUM BHEIIHUM IEKTPOHOM.

31. ToHKas CTPYKTypa TEpPMOB MHOTO3JIEKTPOHHBIX aToMOB. CBsi3p CayHnepca-Paccena.

32. TlonHbBI MAarHATHBIA MOMEHT atoma. JIBoitHOM MarHeTusMm crimHa. @akrop Jlanse.



8

33. Ilpocroii u cnoxusrii a3gdext 3eemana. Dddekr [Tamena-baxa.

34. TlpuHUIMT TOXXIECTBEHHOCTH OAMHAKOBBIX YacTULl. Bo30HBI 1 pepMHOHBI.

35. IMpunnun [aymu. [IpuHIAIT CHMMETPUH 1 HECUMMETPUHN BOJTHOBOM (PYHKITUH.
36. OObscHEHHE NEPUOTUIECKO cucteMsl eMeHToB . M. MenneneeBa. 3amnonnenue

ATOMHBIX 000JI0YEK 2JIEKTPOHAMU. DJIEKTPOHHAasi KOHPUTrypalus aToMa.

37. Ompenenenue ocHOBHOTO Tepma aroma. [Ipasmna Xynna.
38. XapakTepHCTHYECKHE PEHTTEHOBCKHE CIIEKTPBL. 3aKOH Mo3Ju.
39. Dueprus mosekyibl. MoHHas 1 KOBaJIeHTHAs CBs3b. CXeMa SHEPreTUYECKUX YPOBHEH

JIBYyXaTOMHOMN MOJIEKYJIBI.

40. MonexynsipHble CHEKTpbl. BpamaTensHbie MOI0CH
41. KonebaTenpbHO-BpaniaTeIbHbIC MTOJIOCHI.
42. DnexkTpoHHO-KoJeOaTebHbIE TOJIOCHL.

7.2.TeMbl NHCbMEHHBIX PA0OT (THIBI 32/1a4)

KonTtponsHbie paboThl (pemeHne 3a1aq) mno TeMam:

TennoBoe u3ny4yeHue.

TopmosHoe peHTreHoBcKoe uzinydenue. ®otosrddexr.
O¢ddext Komnrona.

Paccesaue yactui. Atom Pesepdopna-bopa.
®opmyna bansmepa. CrekTpsl.

Bounbl ne-bporins.

IIpuHIUIT HEOIIPEIETEHHOCTH.

VYpasnenue [peaunrepa.

Vpasuenue lllpenunrepa.

CrexTpbl OAHOAIEKTPOHHBIX ATOMOB.

CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB

MarseTusm aToMoB.

Dddext 3eemana.

DOnekTpoHHas KoHburypanus aroma. [Ipasuna Xynna.
XapakTepuCTUYECKUE PEHTTEHOBCKUE CIIEKTPBI.
DHeprusi MOJIeKyJibl. MOJeKyIsIpHbIE CIEKTPHI.

KOHTpOJ’ILHLIC pa60TBI o IIPOBECPKE TCOPCTUUCCKUX 3HAaHUN — MO BCEM TEMaM, C

HCIIOJIb30BAHUECM YKA3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.

7.3.00pa3en coaep:kaHus IK3aMEHALMOHHOr0 Ouiera (MPU HAJMYHHU IK3aMeHa IO
JUCIMIJINHE)

=

3K3AMEHAIIMOHHBIN BUJIET Ne 1

®oroaddext. YpaBHeHHe JHHIITEHHA.

ToHkass CTPyKTypa CHEKTpaJbHBIX TEPMOB Kak pe3ylbTaT CIHH-OPOUTAIBHOTO
BSaI/IMO,ZIeI\/’ICTBI/IH. ATOMEI C OIHHUM BHCIIHUM 3JICKTPOHOM.

DJeKTPOH ¢ KHHEeTHUecKoi sHeprueit T ~ 4 3B nokanu3oBan B obiactu pazmepom | =1
MKM. OLEHUTh C TOMOIIBIO COOTHOIIEHHUS HEOIPEAeIEHHOCTEH OTHOCHUTENIbHYIO
HEOTPE/ICIIEHHOCT €T0 CKOPOCTH.
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B cnydae BeneHus yueOHOro rmpoiiecca ¢ UCHOJIB30BAHHUEM 3JIEKTPOHHOTO OOY4YEeHUsS U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHue OueTa MOKET OTIHYAThCS OT
MPUBEICHHOTO.

8. PACITPEJAEJIEHHUE BAJIJIOB, KOTOPBIE ITOJYYAIOT OBYYAIOIMUECS

OOmiast omleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs mno 100-0ammpHON
HIKaJle MCXOJd M3 MaKCHMMyMa, NpHBEIEHHOro B Taliuue Huke. OpraHu3almoHHO-ydeOHas
paboTa B ayAUTOpPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK I1OCELIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIIIOJIHEHUE JOMALIHMX 3a/laHuil, aKTUBHOCTb BO BpEMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJCHHUH TEKYIIEro Hu
IpOiIeHHOr0 MaTepuaa, peleHue 3a1a4 U T.11.).

8.1. ®opwma obOyuenus — ounas, Cemectp 5

Homepa MakcumaibHoe
Buasi pador
pa3aenoB KOJIHYeCTBO 0a/1710B
OpranuzaimoHHo-y4eOHast paboTa B ayTUTOPUHI 5
CamocTosiTenpHas padorta 25
1-2
KoHTponbHbIE pabOTHI IO IPAKTHKE 10
KonTponpHas paboTa o TeOpeTHIECKOMY MaTepHay 20
HUTOI'O 60
IK3aMeH 40
OO0mmii uTOT 32 CEMecTp 100

8.2.  ®opma oOyuenus — 3aouHast, Cemectp 5

Homepa MaxcumMajbHOe
Buasi pador
pa3aeyioB KOJIM4eCTBO 0aJU10B
Opranu3zaimoHHO-y4eOHast paboTa B ayTUTOPUHI 5
1-2 CamocrosTenpHast paboTta 35
KontponbHas paboTa 110 TEOPETUIECKOMY MaTepUary 20
HUTOI'O 60
IK3aMeH 40
OO0wmmii uTor 3a ceMecTp 100

CooTBeTCcTBHE 0AIIIOB OILICHKC

Onenka mo nATHOAJILHOM IIKaJIe
KoanuecTBo 0a/1710B v
w3 100 ECTS JK3aMeH, T depeHINPOBAHHBIH 3aver
3auer

90-100 A OTJIUYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoporio 3a4TEHO
70-74 D 3a4YTECHO
60-69 E YIOBJIETBOPUTEIHHO SaTTom0
35-59 FX HE 3a4TECHO

0-34 C HEY/IOBJICTBOPUTEIILHO 1o 3a9Teno
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9. OBECIIEYEHHUE OBPA3OBATEJIbBHOI'O NPOUECCA JJIs1 JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA 1 UHBAJIM1OB

B xozxe peanuzanuu QUCHUILTUHBI HCIIONB3YIOTCS CIEAYIOIINE TOTOIHUTEIbHBIE METOIbI
00y4YeHHs, TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOH aTTecTalli 00yJaromuxcs B
3aBHCUMOCTH OT UX UHAMBHIYaJIbHBIX OCOOCHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

— JIeKUUU 0(hOpMIISIOTCA B BUJIE DJIEKTPOHHOT'O IOKYMEHTA, IOCTYITHOTO C IIOMOILBIO
KOMITBIOTEpA CO CHEIHMATN3UPOBAHHBIM ITPOrPAMMHBIM 00eCIIeueHUEM;

— JUIS ~ BBIIOJHEHHsS  3aJaHusi NOpU  HEOOXOAMMOCTH  IMPEAOCTaBISIeTCA
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JeKIUHA OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU Qopme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJeHre B popMe TeCTUPOBAHUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— JeKUUU 0(hOpPMIIAIOTCA B BUJIE JIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C IIOMOIIBIO
KOMITHIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— MMCbMEHHBIE 33JJaHUS BBIIOJHSIOTCS Ha KOMIIBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJIATCA B YCTHOW (JOPME HMIIM BBIMOJIHSAIOTCS B MUCbMEHHON
dbopMe Ha KOMITbIOTEDE.

[Tpur HEOOXOIMMOCTH MPETyCMaTPUBACTCS YBEITMUCHUE BPEMEHH IS TIOATOTOBKHU OTBETA.

[Ipouenypa  mpoBeaeHHUS  MPOMEXKYTOUHOM  arrecTaluu Il O0yYarommxcs
YCTAHABJIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICHXO(U3MYECKHX OCOOEHHOCTEH.
[TpoMexxyTouHast aTTeCTalMsI MOXKET IMTPOBOJAUTHCS B HECKOJIBKO 3TAMOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYUYEHHs JIOMyCKAeTCs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 1OCTyl K UHQOPMAIIMOHHBIM U Onbiuorpaduyeckum pecypcam B CETH
WuTepHeT Ui Kaxkjaoro oOydaromierocs B ¢opMmax, aJalTUPOBAHHBIX K OrPAaHUYEHUSIM HX
3I0POBBSI ¥ BOCTIPHSITHS MHPOPMALIUH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM;

— B (hopMe 3EKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— B IIEYaTHOM Qopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) JUIs1 00yYaroIuXcs ¢ HapyLIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

— B IeyaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O NIPOLECCA

VYuebHble 3aHATHUSA MPOBOJATCS B 4-M yueOHOM Kopmyce (T. JloHenk, np. TeaTpanbHblid,
1. 13). Jlns npoBeieHUs JIEKIIMOHHBIX 3aHATHI TpeOyeTcs ayTuTopusi, 000pyI0BaHHAs MEIOBOH
WIA MapKepHOH NOCKOHM, MyJIbTHUMEIMMHBIA MPOEKTOP U JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MeOenu Ui CTY/IeHTOB, pabouee MeCTO MpenoiaBaressi, BbIXol B IHTepHET — MpoBOIHOM WK ¢
ucronszoBanuem Wi-Fi.
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JInst caMocTosTeNbHOH pabOThl HCIOJB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
HayuHo#i OMOIMOTEKM YHHBEPCHUTETAa W JPYTUX DJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeToJuecKoe OOecneyeHne, IMpeaCcTaBIeHHOe B y4eOHO-METOJMYECKOM KaOuHeTe
Kadeapsr oOmiel Gpu3nku U TuAaKTuku pusuku (ayn. 220).

[Tpy m3ydeHNW AUCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0Y4YeHHE W TUCTAHIIMOHHBIC
00pa3oBarTeyibHbIE TEXHOJIOTHH.

C  wucmomp30BaHHMEM  PECypcoB  IUIATGOPMBI  JUCTAHIMOHHOTO  OOpa3oBaHUS
OCYILECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHMK OOYYaIOUIMXCS HAa OCHOBE TECTUPOBAHHS U
HPOBEPKH PE3YJIBTATOB CAMOCTOSITEIbHON PaOOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas quTepaTypa

1. CuyxwuH, /1. B. O6uwmii kype ¢uzuku: B 5 1./ [I. B. CuByxun. — M.: ®usmatnut, 2020
—T.5: AtomHas u snepHas ¢puzuka. — 784 ¢. — TeKCT: AMeKTPOHHBIH.

2. Atomuas ¢usuka / A. M. Ilonos, O. B. TuxonoBa. — M.: Kaura no tpeboBanuto. —
2019.— 364 c. — TekcT: AIeKTPOHHBIH.

3. Uponor U. E. 3anaun mo obmelt pusmke: yuaed. mocodue mist By3oB / U. E. Upomos. —
Cankt—IlerepOypr: Jlaus, 2021. — 420 c. // OBC Jlans: caiit. — TekcT: 31eKTPOHHBIN.

4. UpomoB W.E. KpanroBas ¢usuka. OCHOBHbIE 3aKOHBI: ydeOHOe mocobue /
U. E. Uponos. — Mocksa: Jlaboparopus 3aanuii, 2021. — 261 ¢. — TekcT: 2JIeKTPOHHBIH.

5. bpayn A.T. ArtomHas u snepHas ¢usnuka. OJIEMEHTbl KBAHTOBOM MEXaHUKH.
[Mpaktukym: Yuebnoe nmocobue / A. I'. bpayn, U. I'. Jlesutuna. — M.: Uadpa—M, 2019. — 352 c.
— TexcT: MeKTPOHHBIH.

6. Caenbe, U. B. Kypc obmieii pusukn: yuebnoe nmocodue: B 3 Tomax / U. B. CaBenbes.
— Cankr—IlerepOypr: Jlans, 2022. — Tom 3: KBanToBas ontuka. AtomHas ¢usnka. Ousuka
TBepaoro Tena. OuU3nMka aTOMHOTO sapa M dieMeHTapHbIX dactul. — 2022. —320 c. — Tekcrt:
AIEKTPOHHBIN.

7. Konomenckas B. B. Jlekiun no aromuoit ¢usuke / B. B. Konomenckas. — Jlonenk:
JouHY, 2020. — 108 c. — TekcT: HENOCPEICTBEHHBIH.

8. Konomenckas B. B. Meroauueckue ykazaHus K pelICHHIO 33ja4 1Mo Kypcy «Dusnka
aToMa W AaTOMHBIX SBJICHHWI» (7S CTYICHTOB (PU3MKO—TEXHUYECKOro (Qakynbrera) /[
B. B. Konomenckas. — [loneuk: JJonHY, 2023. — 55 ¢. — TekcT: 2MeKTPOHHBII.

11.2. JlononHMTeNbHAs JIUTEpATYypa

9. lInonbckmii J. B. AtomHas ¢usuka: yueOHuk: B 2 1. / O. B. lllmonbckmii. — CaHKT—
[TerepOypr: Jlanb, 2010. — T. 1: Benenue B aromuyto ¢usuxy. — 560 c. / ObC Jlanp: caift. —
TekceT: 2neKTPOHHBIN.

10. IlInonbckuit 3. B. AtomHas ¢usuka: yueOnuk: B 2 1. / 3. B. Illmonsckuit. — CaHkT—
[TerepOypr: Jlanb, 2010. — T. 2: OcHOBBI KBAaHTOBOH MEXaHUKH U CTPOEHHE 3JIEKTPOHHOU
o0onouku aroma. — 448 c. // ObC Jlanb: calT. — TeKcT: 371eKTPOHHBIN.

11. TTono A.M. Jlekuuu no aromuo# ¢puzuke / A.M. ITonos, O. B. Tuxonosa. — M.: MI'Y,
2007. — 355 c.— TekcT: HemoCPEICTBEHHBIA.

12. @pum C.3. Kypce obmieit puzuku: B 3 1./ C.O. @pum, A.B. Tumopesa. — CI16.: Jlans,
2007. —T. 3: Onruka. AtomHas ¢pusnka. — 648 c.— TekcT: HemocpeACTBEHHBIN.

13. MarBeeB A. H. ATomHas ¢pusnka: yue0. mocodue Juist pu3. criequaabHOCTeH By30B / A.
H. Matsees. — M.: Beicm. mik., 1989. — 439 c. — TekcT: HenmocpenCTBEHHBIN.

14. Kanamnukos H. I1. ®u3uka: OCHOBBI K0J1€0aTENbHBIX M BOJTHOBBIX MTPOIIECCOB, ONTUKH
u kBantoBo# pu3uku / H.I1. Kanamunkos, B.K. Tuxono; Mock. roc. uHaycTp. yH—T. — M.: MOCK.
roc. uHaycTp. yu—T, 2005. — 158 c. — TekcT: HenmocpeACTBEHHBIM.
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15. Uodde B.JI. Ucropus Hayku: aTOMHBIC MpOEKTH: MOHOrpadus mis By3oB / B.JL.
Hodde. — M.: FOpaiir, 2018. — 206 c. — TeKcT: 3MEKTPOHHBIMA.

16. bopu, M. AtomHuas ¢usuka / M. boph; oz pen. b. B. Mensenesa. — Mocksa: Mup,
1967. — 493 c. — TekcT: HEMOCPEACTBEHHBIH.

17. Wpénunrep 3. [Momynsipusie nekuu / O. unrep. — Cankt—Ilerepoypr: Ctpara, 2021.
— 222 c. — TeKCT: AIeKTPOHHBIN.

12. NH®OPMALIMOHHBIE PECYPCBHI

1. HauuonanbHasi 3JIEKTPOHHAas onbIHoTeKA (HOBb): dbenepaipHas
rocyiapctBeHHass mH@popMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocymapcTBeHHas oubnmmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:

01.09.2023). — Pesxxum jmoctymna: cBoOOHBIH, moanucka. HeoOxoauma ycTaHOBKA MTPOTPAMMHOTO
obecrieueHus. — TEKCT: AIMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexxum nmoctyma: ajisi aBTOPU30B.
IIOJIB30BaTeNe. —TEeKCT: 2JIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay»: caiit / Acconuanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum jgoctyna: JUisi aBTOPU30B.
IIOJIb30BaTeIeN. — TEKCT: 2JIEKTPOHHBIM.

5. IBC KOpaiitT: snekTpoHHas OubinoTeuHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: i aBTOPU30B.
noJib30Barenei. — TeKcT: ANeKTPOHHBIN.

6. DJIeKTPOHHO-0nbIuoTeunasi cucrema JouIl'Y: caiitr / ®I'BOY BO «/lonl'Y». —

JHonenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.
7. JJekTpoHHbI Katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiira / Hb

Houl'Y. — Tekcr: snextponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 01.09.2023). — PexxuM 1ocTymna: HOUCK CBOOOIHBIHN, 3JIEKTPOHHBIE IOKYMEHTHI
— st monb3oBatened JJonl'y.

8. JuaexTponHblii apxu onI'Y: paznen caitra/ Hb JIonI'Y. — TekcT: 31eKTpOHHBIH
// 9BC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JIOCTYTa: CBOOOAHBIH.

13. IMPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatuBHas auuen3us oY Ne 46484614)

2. Microsoft Office (koprmopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBeJIeHUH)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache,
BSD niis ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUCHHS).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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