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1 Ileau 1 3a1a4u H3yYeHUs TUCHHILIHHBI (MOTYJIsi)\

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

(dbopMHUpOBaHKE y CTYJECHTOB HAyYHOIO MHUPOBO33PEHUS, MOITydeHHEe 0a30BBIX 3HAHUH O
npoueccax M SBIEHUSX, CBA3AHHBIX C (DU3MUYECKHMMH CBONCTBAMH MHUKPOMHpA M KBAaHTOBBIMU
ABJICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM U SIIEGPHOM YPOBHE, HEOOXOJUMBIX JJIsi NOHMMAHUS U
HCIIOJIb30BaHUs B MH)KEHEPHO-TEXHUUYECKUX pa3paboTKax.

1.2 3agauu M CHUILIHHEI

1) U3ydyeHue 6a30BBIX MOHATHH aTOMHOM, CyOAQTOMHOW M KBAaHTOBOW (DM3UKH, UCTOPUU
pasBUTHS aTOMHOH, Cy0aTOMHOM W KBAaHTOBOW (M3UKH, SKCIHEPUMEHTAIBHBIX METOJIOB
WCCJIEI0BAHNS BHYTPEHHETO CTPOEHUSI aTOMOB, MOJIEKYJI, KpUCTAJIOB U SIAEP.

2) V3yyeHue OCHOBHBIX TMOHSTHI BOJHOBOH MEXaHUKM M OCOOEHHOCTH MOIXOAa K
M3YYEHHUIO U OMHMCAHUIO SIBIICHUN B @TOMHBIX SJ[pax U 3JEKTPOHHBIX 000JI0UKAX.

1.3 MecTo aucuuuinHbl (MO1yJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucuuniauHa JIOTMYECKM M COJAEpXkKATEIbHO CBA3aHA C JUCLUUILIMHAMU MOJYJEH
«Marematuka», «O6mas pusnukay, «O0mmi pusndeckuit mpakTukym». JJis ocBoeHUs TaHHON
JUCHUTUTMHBL HEOOXOJMMO BJIAJETh METOJAMH MaTeMaTHYECKOTO aHaIW3a, aHAIMTHYECKOU
TEOMETPHUH, JIMHEWHOW anreOpbl, peleHueM anredpanyeckux, AauddepeHInaIbHblX U
UHTETPAIIbHBIX ~ ypaBHEHUH; TeEOpUM (PYHKUUMNH KOMIUIEKCHOTO IEPEMEHHOr0, TEOPHHU
BEPOSITHOCTE W MAaTEeMaTHYECKOW CTATHCTUKH; 3HATHh OCHOBHBIC (PU3MYECKHE 3aKOHBI; YMETh
MPUMEHSTh MaTeMaTHUYeCKHE METO/IbI U (PU3MUECKUE 3aKOHBI JIJISl PEIICHHs] MPAKTUYECKUX 3a/1a4.

B pesynbTaTte uzydeHus HacTOSALIEH AMCUMILIMHBI CTYACHTHI JOJDKHBI TOIYYUTh 3HAHUS,
UMEIOIIIE HE TOJIBKO CAMOCTOATENbHOE 3HAUEHUE, HO U o0ecreunBaromiye 0a30Byr0 MOATOTOBKY
JUISl YCBOCHHUSI Y3KOCTIEIIUATbHBIX JUCIUILIMH.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3yuenne paHHOW y4yeOHOW AMCUUIUIMHBI HANpaBlIeHO Ha (HOpMHUpOBaHHE
00y4aromuxcs CIeAYONUX KOMIIETESHITHI!

y

Pe3ynbTaThl 00yUYeHUS MO JUCIUILUINHE
(3Haem, ymeem, enadeem (HABbIKU U/UNU ONbIM
oesimenbHoCmiL))

KOZ[ 1 HAMMCHOBAHUEC I/IH,I[I/IKaTOpEI>X< JOCTHKCHUA
KOMIICTCHIIMHN

OIIK-1 Cnoco6eH MCcnoab30BaATh MOJIOKEHHS, 3AKOHbBI M1 METOAbI €CTEeCTBEHHBIX HAYK U MAaTeMaTUKH [JIs1
pelleHusi 32124 MHKEHEPHOI 1eSITeIbHOCTH

OIIK-1.1 3Haer (yHIAMEHTAJbHBIC 3aKOHBI
HPUPOJIBI u OCHOBHBIE ¢busnyeckne
MaTeMaTHYECKHE 3aKOHBI M METOBI HAKOIUICHHUS,
nepenadu 1 06pabOTKU HHPOPMAIUU

OnpeneneHus W EAWHUIBI  H3MEpPEHHS  (U3NYECKHUX
BEJIMYMH, XapaKTEPU3YIOIIHUX CBOUCTBA MIEKTPOMArHUTHOTO
U3JIy4eHHUs], aTOMA U €T0 3JIEKTPOHHOI! 000JI04YKH, aTOMHOTO
Sapa W DJIEMEHTapHBIX YacTUI[, a Takxke (U3NIECKUe
3aKOHBI, CBSI3bIBAIOLINE 3TU BEJIUYUHBL.

OIIK-1.2 Crnocoben mnpuMeHsiTh Qu3ndeckue | ONKUCHIBATH  SIBICHHS, CBS3aHHBIE C W3MEHEHHEM U

3aKOHBI U MaTEeMaTHYECKH METOJBI JUIA pelieHus | mpeoOpa3oBaHMeM  (HU3MYECKHX CHCTEM Ha  OCHOBE

33124 TEOPETHIECKOTO U MPUKJIQJHOTO XapakTepa | (U3WYECKHX  3aKOHOB,  ONMCHIBAIONIMX  oOmue |
cnenQuIHbIe CBOMCTBA KBAHTOBBIX CHCTEM.

OIIK-1.3 Cnocoben wcnonb3oBateh 3HaHWA | [lomywars YUCJICHHbIE 3HAYEHUS XapaKTePUCTHK

¢M3MKM W MareMaTHMKH TpH  pEleHUH | (U3MYECKHX CHUCTEM Ha OCHOBE (DM3MUECKHX 3aKOHOB,

MPaKTHYECKUX 3a/1a4 ONHMCHIBAIONIMX  O0mMe ¥  cHenu(uyHble CBOWCTBA

KBAaHTOBBIX CUCTCM.

OIIK-2 Cnoco0eH caMOCTOAATEIbHO NPOBOAMTH JKCIHEPUMEHTAIbHbIC HCCIEJOBAHUS M HCIOJIb30BATh
OCHOBHbIE IPUEMBbI 00PaGOTKHU M MPeEACTABJIEHUS NOJYYEHHBIX TaHHBIX

OIIK-2.1 HaxomuT W KpUTHYECKH aHAIM3UpyeT | OCyIIeCTBIATH BEIOOD TEOPETUYECKUX pazzenos,
nHQOPMALIMIO, HEOOXOAMMYIO JUII pEIICHHS | COACp)KAlllMX OCHOBHYI0O HWH(OPMAIMI0 O CBOWCTBaX
MOCTaBJICHHOH 3aa4u N3y4aeMbIX CHCTEM.

OIIK-2.2 Cnocobern BbIOHpaTh CcrmocoObl W | OCymecTBIATH MOAO0p OO0OpYyAOBaHHMA [UISI H3MEPEHHS
cpeacTtBa H3MepeHHﬁ u IPOBOAUTH BCJIMYMH, XaPaKTCPUIYIOIIUX IPEAMET HCCICOAOBAHHA, Ha

OKCICPUMEHTAJIBHBIC UCCIICTOBAHUSA

OCHOBaHMHU MH(OpMAIHH 0 QyHKIIMOHIPOBAHUH IPHOOPOB.

OIIK-2.3 Bnameer cmnocobamu 00pabOTKH U
Hpe)ICTaBJ'ICHI/IH HOJ'[y‘-IeHHBIX JAHHBIX MW OILICHKHU
MOTPEIIHOCTH PE3yIIbTaTOB

OCymIeCTBIATh YHCICHHOE U TpauyuecKoe MpeacTaBICHUE
pe3yJIbTaTOB MU3MEPEHUN BEJIMYUH, XapaKTEPU3YIOLIMX
IpeAIMET HWCCIIEAOBaHUS, @ TAaKXKe BBIIOJIHUTH IPOTHO3 O
TIOBE/ICHUY CUCTEMBI B U3MCHEHHBIX YCIOBHUSIX.




Pe3ynbrarel 00ydeHHs MO AHUCUUIUIMHE AOCTUTAIOTCS B paMKax OCYIIECTBIIEHHUS BCEX
BUJOB KOHTAaKTHOH U CaMOCTOSATENIbHOM paboThl O0OydyaromMxXcsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

NuaukaTtopsl  TOCTHOKEHUS  KOMICTCHIMA  CUYUTAIOTCS  COPMUPOBAHHBIMH  TPHU
JOCTHKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB O0yUEHHUSI.

2. CTpyKTYypa U cojep:KaHue TUCHUTIIHHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

OO6mast TpyI0éMKOCTh TUCHMIUIMHBI cocTaBisger 4 3adeTHbIX eauswml (144 gacoB), ux
pacrpeiesieHle 1o BUaaM padoT MpeCTaBICHO B TAOJIUIE

Bunsr padot Bcero Dopma 00yueHHS
4acoB OuHasi OYHO-3a049HAs 3a049Has
4
ceMecTp ceMectp Kypc
(gacer) (gacsr) (gacen)
KonTakTHasi pa6oTa, B TOM YHCJIE: 96,3 96,3
AyauTopHble 3aHATHS (BCEro): 96 96
3aHATHUS JICKIIMOHHOTO THIIA 32 32
nabopaToOpHbIE 3aHATHUS 48 48
MPAaKTUYECKHE 3aHATUS 16 16
WNuasn koHTaKkTHas padora:
KoHTponb caMocTosTeIbHOI paboThI
3 3
(KCP)
ITpomexxyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeIbHAsI padoTa, B TOM 18 18
qucie:
Kypcogas padota/mpoekt (KP/KIT)
(moaroToBka)
KonrtposasHas pabora
PacuérHo-rpaduueckas padora (PT'P)
(moIroToBKa)
Pedepat/acce (moaroropka)
CaMocCTOsITeIbHOE HM3y4YCHHE pasJielioB,
CaMOIIOITOTOBKA (mpopaboTka "
NOBTOPEHHUE JICKIIMOHHOTO MarepHana |
MaTepuajia  y4eOHMKOB W Y4eOHBIX 18 18
NOCOOMIA, IMOArOTOBKA K 1a00PAaTOPHEIM H
NPAKTUYECKUM 3aHATHSIM, KOJUIOKBHyMam
U T.J1.)
[ToaroroBka K TEKyleMy KOHTPOJIIO
KoHTpoas: 26,7 26,7
IloaroroBka k 3K3aMeHy
Oomas yac. 144 144
TPY/0eMKOCTh B TOM YHCJIe
KOHTAKTHAasA 96,3 96,3
padota
3a4. e 4 4

2.2 ConepxxaHue QM CUUILTHHBI

Pacripenenierre BUIOB y4eOHOM paOOThI M UX TPYJOSMKOCTH TI0 pa3jieiiaM JUCIHILTAHBL.

Pasnenbr (Tembl) aucuumuinHbl, u3ydaembie B4 cemectpe (2 kypce) (ounas ¢hopma
00yueHust)




KomnnuecTBo yacos
AynutopHas Breayut
No HammenoBanwne paznenos (Tem) opHas
Bcero pabota pabota
JI 113 JIP CPC

1.  |Bsedenue 6 amommnyio pusuxy 12 2 1 8 1
2. Inanemapnas mooenv amoma Pesepgpopoa—bopa 21 2 1 16 2
3. Kopnyckynapro-60110601i Oyanuzm ceoticma. 4 2 1 1
4, OcHosbl K8AHMOBOU MeOPULL. 4 2 1 1
5.  |Keanmosas meopus amoma 6000pooa 12 2 1 8 1
6.  |MHozoanexmpounvie amomvl 4 2 1 1
7. MonexynapHble cneKmpbl U XUMUYECKAs C8A3b 2 1 1
8. Onmuyeckue K8AHMOBblE 2EHEPAMOPbL 13 2 1 8 2
9.  |Bgedenue 6 puzuxy s10pa u vacmuy 12 2 1 8 1
10.  |OcHosHble Xapakmepucmuku soep. 4 2 1 1
11.  |/lemexmopwl u ucmouHUKY Yacmuy 4 2 1 1
12.  |Paouoaxmuenocmuo 4 2 1 1
13.  |Aoepubie npespawerus 4 2 1 1
14.  |Bsaumooeticmsue wacmuy co cpeooll 4 2 1 1
15.  |Kpamxue céedeHusi 0 A0EPHbIX MOOESX 4 2 1 1
16.  |[Dnemenmaprule yacmuybsl 4 2 1 1

HUTOI'O no pazoenam oucyuniutul 114 | 32 16 48 18

KoHTponb camocrosrenbHoil pabotsl (KCP) 3

ITpomexyrounas arrecrauus (MKP) 0,3

ITonroToBKa K TEKYyIIEMY KOHTPOJIIO 26,7

OO61mas TpyJ0eMKOCTh MO JUCIUILTHHE 144

[Mpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunapsl, JIP — maGoparopHbie
3anstusi, CPC — camocTosiTenbHast paboTa CTyAeHTA.

2.3 Copaep:xanue pa3/iesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HaumMeHnoBanue pasnena
(Tembl)

Coneprxanue pasjena (TeMbI)

dopMa TeKyIEero
KOHTPOJIS

1. |Bseoenue 6 amommnyio
usuxy

[Ipenmer u 3anaun aToMHOH pu3uKu. Mukpomup.
Macmrra6sl. TemnoBoe u3ydeHne: KJIaCCHIeCKUi 1
KBaHTOBBIH 1ox0/1. ®oTo3(h(deKT: ero BUAbI U 3aKOHBI.
®opmyna OiHIITEWHA. J[aBIeHne N3TydeHHS.
Uznyuenue BaBnnosa—Yepenkosa. Ipdext Komnrona.
OKcrepUMeHTaJIbHbIE TaHHBIE O CTPOSHHH aTOMa.
CriexTpanbHble CEPUH BOJOPOAONOJO0HBIX CUCTEM.
®opmyna bansmepa. KomOMHAaIMOHHBIN IPUHLUT
Putna, Tepmsl.

YO

2. |[Inanemapmas mooens
amoma Pezepgopoa—
bopa

Krnaccuaeckas monens atoma Tomcona. OnBITHI
Pesepdopna. Beiox ¢popmyist Pezepdopaa mis
paccesinus anbda-uactui. [InanerapHas Mojens aToma
Pesepdopna. [Tocrynarel bopa. DiaemenTapHas Teopust
aToMa Bozopona Huibca bopa. DxcniepuMeHTansHoe
MIOATBEPKAEHUE JUCKPETHON CTPYKTYpPBI
SHEPreTUYECKUX YPOBHEHN aTOMOB, OIBITEl PpaHKa 1
I'epua. HenocraTtku Teopun bopa.

YO

3. |KopnyckyaspHo-

l'unotesa ne bpoilns u ee sKcriepuMEHTAIbHOE

YO




BOIHOBOUL OYATUIM
CBOUCME.

MOJTBEP KACHNUE, TUPPAKIHSI HIIEKTPOHOB, aTOMOB,
HeriTpoHoB. OmeITh! JeBuccona—Jxepmepa u TomcoHa.
CraTucTHUYECKUI XapaKTep CBSI3U KOPIYCKYJISPHBIX U
BOJIHOBBIX CBOWCTB. COCTOSIHME YacTHUIBI B KBAHTOBOM
Teopuu. BoxHOBas GyHKIHS 1 ee CTaTUCTHYECKUI
cMBbIc. BpemeHHOE U cTarrioHapHOE YPaBHEHHUS
[Ipenunrepa. Y cioBue BO3MOKHOCTU OJTHOBPEMEHHOTO
nuzMepeHus puzndeckux BennduH. COOTHOILIEHNE
HeomnpeneneHHoctel I eizenbepra.

OcHo8bl K8AHMOBO
meopuu.

XapakTepHble 3aJ]ayd KBAaHTOBOM MeXaHUKH. J[BUKeHUE
CcBOOOJHOH yacTuipl. YacTuiia B OTHOMEPHOM
MIPSIMOYTOJIBHOM MOTEHIMANBHO siMe. OTpakeHrne U
MIPOXOXKIECHNE CKBO3b MPSMOYTOJIBHBIN MOTCHIIHATIBHBII
nopor. [ToreHumanbHeiii 6apbep KOHEYHOH IINPUHEI.
TynnenbHbIi 3¢ dexT. JInHeHbI TapMOHHYECKUT
OCLIAJLIATOP.

YO

Kesanmosas meopus
amoma 8000pooa

KBaHTOBO-MEXaHMUECKOE OMMCAaHUE aTOMa BOAOPOIA.
VYpasnenue lllpenunrepa ayis atoma BOJOPOAa.
DU3HYECKHUIN CMBICT KBAHTOBBIX YHCEN. DHEPreTUYECKUI
cnektp. [IpaBuna orbopa. HopmansHoe cocTosiHuE
aToMa. CUMBOJIMKA COCTOSIHUM 3JIEKTPOHA B aTOMe.
ToHKasl CTPYKTypa CIEKTPAIBbHBIX JTUHUI
BOAOPOAOIONOOHBIX aTOMOB. CTIMH ¥ COOCTBEHHBIH
MarHUTHBIM MOMEHT JIEKTPOHA. DKCIEPUMEHTAIIFHOE
JI0Ka3aTeNbCTBO CYIECTBOBAHUS CIIMHA, OIBITHI
tepra—I epnaxa. OpOuTaibHbIE MATHUTHBIN H
MEXaHWYECKUI MOMEHTHI. [10IHBII MOMEHT UMITyJIbCA.
Onucanue COCTOSIHUN AJIEKTPOHA B aTOME C TOMOIIIBIO
Ha0OPOB KBaHTOBBIX unces. CTuH-opOuTaIbHOE
B3aMMOJCHCTBHE.

YO

MnozosnekmponHvie
amomul

CrexTpsl MEeT0YHbIX MeTa/uToB. [IpaBuna oTbopa u
CHeKTpaibHble cepuu. OOIIMEe NPUHITUIIBI OTIUCAHUS
MHOT03JIeKTpoHHOTO aTtoMa. [Ipuammr [aynu u ero
KBaHTOBO-MeXaHWYeCcKask (OPMYITHPOBKA. ATOMHBIE
0007104KH 1 TIo1000510uKK. CyMMapHbIe OpOUTATBHBIH,
CIIMHOBEIA U TIOJHBIA MOMEHTHI MHOTO3JIEKTPOHHOTO
aToma. 3aIll0JIHEHHUE IEKTPOHHBIX 000JI0UEK B aTOMax.
[lepuoanueckas cucrema seMeHTOB MeH/ieneeBa.
DnexkTpoHHast KOHPUTYpalus U paBuia XyH/a.
XapakTepUCTHUECKOE PEHTTEHOBCKOE n3inydeHue. Cepuu
B CIIEKTpax XapaKTePUCTHUECKOT0 U3TyueHUsl. 3aKOH
Mo3nu. OCOOEHHOCTH CIieKTpa noriomeHus. ToHKast
CTPYKTypa PEHTT€HOBCKUX CIIEKTPOB.

YO

Monexynsapuvle
cnekmpul u
XUMUYECKAs CBA3b

Crpoenue, cBOICTBA U CIIEKTPBI MOJIeKyJ1. IOHHBIN 1
KOBAJICHTHBIA THITBI XUMUYECKOW CBs3U. Buibl
JBIDKEHUN B MOJICKYJIE ¥ THITBI MOJICKYIISIPHBIX
cnekTpoB. Kitaccndukanus 3eKTPOHHBIX COCTOSTHUH
Mosekyr. [IpaBuino oTOopa mIst 37EeKTPOMAarHUTHBIX
MIePEX0JI0B B IBYXaTOMHBIX MOJIEKYJIaX.

DJNIeMEeHThI KBAaHTOBOU cTaTUCTUKU. CHUCTEMBI
TOXJIECTBEHHBIX 4acTHUIl. BO30HBI U PepMUOHEI.
Craructuueckue pacnpenencans Gepmu—/lupaka u
Boze—DiiHmmTeiiHa. DMeKTPOHBI B KPUCTAIUIAX. DHEPTUSA
Oepmu. PusnuecKre OCHOBBI CBEPXIIPOBOAUMOCTU U
CBEPXTEKYUECTH M MX KBAaHTOBAsI PUPO/IA.

YO

Onmuueckue
K6aHmMo8ble

BreinyxaerHoe (MHAYIIPOBAHHOE) U3ITyUeHHE.
OnTtuyeckre KBAaHTOBBIE TEHEPATOPHI (JI1a3ephl).

YO




2eHepamopwl

Baxcuetitve Tume 1a3epoB. OCHOBHBIC KOMIIOHEHTHI
nazepa. CBOHCTBA JIA3EPHOTO W3ITYYCHHUSI.

Beeoenue 6 puzuxy
s20pa u wacmuy

Hcropust OTKpEITHH B pu3nKe siapa 1 gactuil. OTKpBITHE
PaAMOaKTUBHOCTH, 3JICKTPOHA, SApa, alb(ha-dyacTHIl U UX
naeHTU(GUKAIISA, HEUTPOHA, HEUTPHUHO, JICTITOHOB,
ME30HOB Ha (hOHE pa3BUTHUS KBAHTOBEIX M BOJTHOBBIX
NIPEACTABICHHMN.

YO

10.

OcHroegHnble
Xapaxmepucmuxu
s0ep.

3apsna, pa3Mepbl, U Macchl siiep. DHEPTUs CBA3U U
nedexT Macchl. KBanpymomsHBINA IIeKTPUIEeCKAN
MOMEHT A1pa. MarHUTHbIE MOMEHTHI HYKJIOHOB. CIIUH
siipa. CBEpXTOHKAs CTPYKTYpa CHEKTPATIbHBIX JTUHUM.
W3oTonmyeckuii casur. YeTHOCTH BOTHOBOH (YHKIIHU.

YO

11.

J[emexmopul u
UCTNOYHUKY Yacmuy

l"azopaszpsnabie cueTunku. CIMHTHILIAIINOHHBIE
cuetunku. Kamopumerpsl. TpekoBele AETEKTOPBI, KaMepa
BunbscoHna, my3bIpbKoBas KaMepa, UCKpoBasi KaMepa,
siepHbIE POTOIMYITHCHH.

Jluneitnpie yckoputenu. beratpon. L{ukinoTpoH.
®azorpoH. CUHXPOTPOH. YCKOPEHHE HEUTPOHOB.

YO

12.

Paouoaxmusnocmo

EcrtecTBennas u HNCKYCCTBCHHAA PaaANOAKTHUBHOCTD.
Craructryeckuil xapakTep pacnana. BUuael v 3aK0HbI
pacnaza. Ilepuon noiypacnana, OCTOsHHAsL pacnana,
AKTHUBHOCTH UCTOYHHKA.

YO

13.

AOoeprvie
npespawjenus

CeueHue peakuuil. 3aKOHBI COXPAHEHUS B SIACPHBIX
peaKumsx.

CrioHTaHHOE U BBIHYKJIEHHOE AeNIieHHE Aaep. DHeprus
aktuBauuu. llennas sinepuas peaknus. Koappunment
Pa3MHOXKEHUS.

CuHrTe3 JIeTKuX saep. SnepHble peakluy B 3Be3aX.
[TpoucxoxieHne XUMHYECKHUX 3JIEMEHTOB.

YO

14.

Bzaumooeticmsue
yacmuy co cpeooll

[IpoxoskaeHune THKEBIX 3apsHKCHHBIX YaCTHUI Yepes3
BeiecTBo. [IpoxoxkaeHne JIerkux 3apsHKeHHBIX YaCTHIL
yepes BelecTBo. [IpoxoxneHue raMMa-KBaHTOB 4epe3
BelIecTBO. buonorudeckoe neiCTBIE HOHU3UPYIOMINX
n3nydeHui. Jlozumerpuyeckue BeTMUUHBL.

YO

15.

Kpamxue ceedenusi o
s10epHbIX MOOensxX

SnepHbie Mojeny, ux kiaccudukanus. KanenbHas
MoJienb sipa. [omyammupudeckas popmyna
Beiinzekkepa nis 2Hepruu cBsizu aapa. Odonodednas
Moienb sipa. O000IeHHas MOEIH si/ipa.

YO

16.

Onemenmapnuvle
yacmuysl

Tunbsl B3aUMOJICHCTBHUS U KJIaCCU(DUKAIIHS YaCTHII.
YacTuIrel 1 aHTUYACTHIIB. 3aKOHBI COXPAHCHHS,
peryaupyrolye npespaiieHus yactui. CucreMaTika
s1eMeHTapHbIX yacTull. CTaHAapTHAS MOJEb.

YO

J1abopaTopHbIe padoThl)

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYecKUe / ceMMHAPCKHe 3aHATHS/

Ne

HaumenoBanwue pasnena
(Temer)

Temaruka 3aHsaTHI/PabOT

®dopma TeKyIIero
KOHTPOJIS

1.

Beeoenue 6 amommyio
Gusuxy. [nanemapnas
Mmooenb amoma
Pesepgopoa—bopa

DoToaddexT: ero Buasl 1 3aK0HBL. Popmyia
OutmreitHa. Dddexr KommnToHa.

CriexTpanbHbIe CEPUH BOJOPOAONOJOOHBIX CUCTEM.
®opmyna bansmepa. KomOMHAIMOHHBIN PUHLIUIT
Putna, Tepmsl.

Paccestamne ansha-gactui B oneite Pesepdopma.
OnemeHTapHas Teopus aroma Bogopoja Humsca Bopa.

Pewenue 3aoay

Kopnyckynapno-
BOJIHOBOU OVANUIM

Bounna ne bpoiins. Andpakums 37€KTPOHOB.
BpemenHoe u cranroHapHoe ypaBHeHnus [lIpenunrepa.

Pewenue 3aoay




ceoticmes. Ocrogbl
K8AHMOBOU MeopUul.

JIBmkeHne CBOOOTHOM YaCTHIIBI.

CooTHoleHnue HeomnpeaeneHHocTe [ efizendepra.
Yactuia B OJHOMEpHOH NPAMOYTOIBHON
noTeHIHaNbHOM sive. [loTeHnmansHbIi Oapbep KOHEYHOH
mupuHBL TyHHENbHBIH 3 deKT.

3. |Keanmosas meopuss ~ |PusnyecKuil CMbICI KBaHTOBBIX 4yrcel. [IpaBuiia orbopa.| Peuenue saday
amoma 8000pooa. CUMBOJIHMKA COCTOSIHUI AJIEKTPOHA B aTOME.
Mmnozcosnexmponuvie  |OpOUTANBHBINA M COOCTBEHHBIH MEXaHUYECKUH MOMEHTEHI.
amombvl [TomHerif MOMeHT uMIysbca. OTIIICaHHEe COCTOSTHAN
3JIEKTPOHA B aTOME C IIOMOILbI0 HAOOPOB KBAaHTOBBIX
YHcen.
OO0mIre MPUHITATIBEI OMTUCAHUS MHOTO3JICKTPOHHOTO
aToMa. ATOMHbIE 000JI0YKH U TIOZ0O0JIOUKH.
DnexkTpoHHas KOHPUTYypaLusl.
XapaKkTepucTHYECKOEe PEHTIeHOBCKOe n3nydyenue. Cepun
B CIIEKTpax XapaKTEPUCTUIECKOTO U3IydeHUsl. 3aKOH
Mosziu.
4. |Monexynapuvie OneKxTpoHs! B KpucTamuiax. JHeprus Oepmu. Pewenue 3adau
CneKmpbl U OcHOBHBIE KOMIIOHEHTHI Jlazepa. CBOMCTBA 1a3epHOrO
XUMUYUECKASL CBA3b. U3ITY4EHUSL.
Onmuyeckue
K6AHmMOBbLE
2enepamopbl
S. |Bsedenue 6 huzuxy 3apsia, pa3Mepsl, 1 Macchl saep. Jdedext maceol u Pewenue 3a0au
s0pa u vacmuy,. SHEPTHUS CBSI3H.
OcHosHbvle
Xapaxmepucmuxu soep
6. |. Jemexmopwvl u Cuetunku. Kanopumerpsl. TpekoBble 1€TEKTOPHI, Pewenue 3adau
UCTHOYHUKY Yacmuy.  |sAepHbIe POTOIMYIBCHH.
Paouoaxmuenocme Buaes! u 3akonsl pacniaga. [lepuon nomypacnana,
MIOCTOSIHHASL paciiaid. AKTUBHOCTb HCTOYHHUKA.
7. |Aoepuvie Ceuenue peakiuii. 3aKOHBI COXPAHEHHUS B SAEPHBIX Pewenue 3a0au
npeepauyeHus. peaKIusX.
Bzaumooeucmeue CHnoHTaHHOE U BBIHYKJIEHHOE feneHue saep. LlenHas
yacmuy co cpeoou siepHas peakuusi. KoagduimeHt pasMHOKEHNSI.
Ho3umeTrpuieckrue BEIMUUHBI.
8. |Kpamxue ceedenusi o |Popmyna Beinzekkepa it S3HEPTUU CBSA3M spa. Pewenue 3a0au
10epHbIX MOOEIAX. 3aKOHBI COXPaHEHUs, PETYIHPYIOLINE IPEBPAILCHHS
Onemenmapnvie YacTHII.
yacmuybl
Jlabopamoprvle pabomoi
9. |Bsedenue 6 huzuxy JlaboparopHast pabota Ne 1. OnpexneneHue OTHOIIEHHS JIP
s0pa u wacmuy 3apsizia BJIEKTPOHA K €r0 Macce METOJ0OM MarHeTpoHa
10. |[Inanemapnas mooens Jip
amoma Peszepgpopoa— |Jlaboparopnas padota Ne 2. OnbIT (paHKa U repia
bopa
11. |Onmuueckue JIP
CCAHMOGbIE JlaboparopHast pabota Ne 3. M3yueHne HEOH-TEIMEBOrO
2enepamopbl f1asepa
12. |[nanemapnas soders JlaGoparopHast pabota Ne 4. M3ydyenume cepuaibHBIX P
amoma Peseppopoa— 9
Bopa 3aKOHOMEPHOCTEH B CIIEKTPE aTOMa BOA0OpOIa
13. |Mnoecosnexmponnvie |Jlaboparopnas pabora Ne 5. H3ydeHue TOHKOM JIP
amombvl CTPYKTYPBI JINHUH CHEKTpa aToMa HaTpus
14. |Beedenue 6 guzuxy JlaGoparopHas padota Ne 6. [TorpemHocty npu sepHO- JIP

s0pa u yacmuy

(hM3HYECKUX U3MEPEHMSIX




yacmuy co cpedoli

15. Jlemexmopwl u JlaboparopHast pabota Ne 7. M3ydeHue ra3opaspsgHOTo JIP
UCTMOYHUKY Yyacmuy  |cCYETUHKA

16. |/lemexmopul u JlaGoparopHas paboTa Ne 8. Uzyuenwue JIP
UCMOYHUKY yacmuy  |CIMHTWUBIIMOHHOTO JAETEKTOpa

17. | [lemexmopot u Jlaboparopnas pabota Ne 9. OmnpejeneHue aKTHBHOCTH JIP
UCTMOYHUKY Yacmuy  |ACTOYHHUKA

18. |/lemexmopul u JlaGoparopHas pabota Ne 10. Uzyuenue JIP
UCMOYHUKY yacmuy  |CIMHTWULIIHOHHOTO raMMa-CIICKTPOMETpa

19. |Bzaumooeiicmeue JIaboparopHast pabota Ne 11. Nzyuenue JIP

pacnpocTpaHeHuss ~ O€Ta-M3Iy4eHHS B  HEKOTOPBIX
MaTepuanax u B BO3AyXe

yacmuy co cpedoul

20. |Bzaumooeiicmeue JlaboparopHas pabora Ne 12. V3yueHuwe YIJIOBOTO JIP
yacmuy co cpedoil pacnpenesieHus KOCMHUIECKHX JIydeit
21. |Bzaumooeticmsue Jlaboparopuast padora Ne 13. Jlo3umeTpuyeckue JIP

BCJIMYMHLBI 1 UX U3SMCPCHUA

3ammra nmaboparopHoi padotsl (JIP), Bemmonnenue kypcoBoro npoekrta (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
kosutokBuyM (K), rectupoBanue (T), yctsiit oripoc (YO) u T.1.

I[Ipy  u3zyuyeHun

JUCHUITIIMHBI MOTYT IMPUMCHATBHCA QJICKTPOHHOC 06y‘lCHI/IC,

JTMCTaHIIMOHHBIC 00pa3oBaTeNibHbIC TeXHOJIoTHHU B coorBeTcTBHH ¢ PT'OC BO.

2.3.3 llpumMepHasi TeMATHKA KYPCOBbIX padoT (IPOeKTOB)
CoryacHO yuyeOHOMY IUIaHYy KypcoBble paOOTHI (IIPOEKTHI) IO JaHHOW AWCHIMIUIMHE HE
PEIyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUus JJIA CaMOCTOSATeIbHOH pPadoThl
00y4YaOIIUXCS 10 JUCHUILINHE (MOIYJIIO)

Bung CPC

ITepedenp yueOHO-METOUIECKOTO 00ECTICYEHHSI TUCITUTUTUHEI 110
BBITIOJTHEHHUIO CAMOCTOSATEIHHON PabOThI

Pemenue 3amau

Memoouueckue yKkazanusi no OpeaHu3ayuu CAMOCMOSMeNbHOU pabonmvl Ho
oucyuniune «OCHOBbL AMOMHOU U KEAHMOBOU (DUIUKUY, YMEEPHCOCHHBLE
Kapeopoil onmosieKmporuku, npomoxoi Ne  om 2.

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATENBHON pabOThl O0YyYaloOlIUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHMYCHHUSM UX 3[J0OPOBbS U BOCIIPUSATHS HH()OPMAITIH:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaitns.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.




3. OOpa3oBaTeJbHble TEXHOJIOIMH, NPHUMEHsieMble NPH OCBOCHHMH JHCHUIIHHBI
(Mmomy.Jist)

B xome wum3yyeHus JUCLMIUIMHBI IIPEAYCMOTPEHO HCIIOJIB30BAHME  CIIEIYIOLIUX
00pa30BaTENbHBIX TEXHOJOTHMM: JIEKIMH, IPAKTUYECKHE 3aHATHUA, NpobjieMHOoe oOyueHue,
MOJlyJIbHasi TEXHOJIOTHUs, MOATOTOBKAa NUCbMEHHBIX AHAJUTHUYECKUX pabOT, CaMOCTOSITENbHAs
paboTa CTy/IEHTOB.

KoMIeTeHTHOCTHBIN NOAXOA B paMKax IPENoJaBaHUs IJUCLUIUIMHBL pPEaau3yercs B
UCIOJIb30BAHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3TOBOTO INTYpMa, pa30opa KOHKPETHBIX CHUTyalluii, aHajau3a NeNarornyeckux 3ajad,
[e1arorMyeckoro 3KCIepruMeHTa, HHBIX (OPM) B COUETAaHUM C BHEAYIUTOPHOM pabOTOM.

WudopmanvoHHble  TEXHOJOTMM, TPHUMEHSEMbIE TIPH U3YYCHHH JAUCHUILIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMAaLMOHHO-
TEJICKOMMYHUKALIMOHHOU ceTty MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIC TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUU JAUCLHUILIUHbBI
— I JIML C OIPAHMYEHHBIMU BO3MOXKHOCTSMM 3J0pPOBbSl IPEIyCMOTPEHA OpraHUu3aLus
KOHCYJIbTAllMM C MCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

17. OueHounble cpeacTBa [Jisi TeKYLIero KOHTPOJSl  yCIeBAeMOCTH W
NMPOMEKYTOYHOM aTTecTAllUN

OrneHoYHBIE CpelCcTBa MNpPEJHA3HAYSHBI U KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JTOCTHKEHUI 00yJaroIInXcsi, OCBOUBIINX MPOrpaMMy Y4eOHOM TUCHUTUIMHBI «OCHOBbI amOMHOU
U K8AHMOBOU PUUKU.

O1cHOYHBIC CPEJCTBA BKJIFOUACT KOHTPOJIbHBIC MATEPHAJIbl Ui IPOBEACHUS TEKYIIEero
KOHTPOJIA B opMe mecmosulx 3a0anuil, 00OKIA0A-npe3eHmayuu no npooieMHbIM 80NPOCAM,
PA3HOYPOBHEBbIX 3a0anutl W TPOMEXKYTOUHO# aTTecrammu B (opme 3amaHuii K 3adery
BOIIPOCOB U 33/IaHUM K 3K3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB AJHA TeKVIIIeﬁ u l'lpOMe)KyTO‘-lHOﬁ aTTeCTallun

Kon n HanmeHOBaHHE HanMeHoBaHNE OLIEHOYHOIO CPEICTBA
Ne Pe3ynberatsl 06ydeHust
WHIUKATOpA . IIpomexyTouHas
n/n (B cooTBercTBHH C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
OIIK-1.1 3uaer | Onpenenenus u eauHunsl | Koumpoavhas paboma Oxzamen
(dyHnaMeHTaIbHbIE U3MepeHust  (PU3NYECKUX
3aKOHbl ~ HPUPOJBI ¥ | BEJIUYUH,
OCHOBHblE  (hU3MUECKHE | XapaKTEePU3YHOLIHX
MaTeMaTHYECKUEe 3aKOHBI | CBOMCTBa
U METOABl HAKOIUICHHUS, | 3JIEKTPOMATHHUTHOTO
1 | mepemaum u 0O0pabOTKM | WM3IMYYCHUS, aTOMa H €ro
HHPOpPMATH ANIEKTPOHHOH  00OJIOYKH,
aTOMHOTO aapa "
JJIEMEHTapHBIX YacTHIl, a
TaKxe (uznueckue
3aKOHBI,  CBSI3BIBAOLIHE
9TH BEJMYHUHBL
OIIK-1.2 Crnocoben | OmuchiBaTh sBiieHus1, | Konmponvuas paboma Oxzamen
NPUMEHSITh  (PU3MUYECKHe | CBS3aHHBIE C U3MEHEHHEM
3aKOHBI U MaTEMaTHUYECKH | U npeoOpa3zoBaHreM
METOIbl JUIsl  pelleHHs | (U3MYEeCKUX CHCTeM Ha
2 | 33724 TEOPETUYECKOTO U | OCHOBE ¢usmueckux
MPHUKJIQJHOTO XapakTepa 3aKOHOB, OINMCBIBAIOIINX
obmme u crenuduuHbBIe
CBOICTBa KBaHTOBBIX
CHCTEM.
OIIK-1.3 Brnaneer | Ilomyuats yucienusle | Koumpoavhas paboma Oxzamen
3 | HaBBIKaMU 3HAYCHUS XapaKTCPUCTHK
WCIIONIb30BaHMsl  3HAaHMW | (QU3MYECKUX CHCTeM Ha




¢U3MKM ¥ MaTeMaTHKH | OCHOBE ¢usnueckux
npu pELICHNH | 3aKOHOB, OINMCHIBAIOLINX
MPaKTUIECKUX 3a1ad obmue W cruenupuIHbIC

CBOWCTBA KBAaHTOBBIX

CHCTEM.
OIIK-2.1 Haxomur u | OcymecTBIsATh BEIOOp | JlabopamopHas paboma 3awuma
KPUTHUYECKH AHAIM3HPYET | TEOPETHUECKUX Pa3zeioB, nabopamopnou
HHPOPMAIHIO, COIepKAIINX  OCHOBHYIO pabomul
HEOOXOTUMYIO Ui | uHpOpMAIUIO o
pelIeHust TOCTaBJIEHHOH | CBOMcTBax N3y4aeMBbIX
3aJa4uu CHCTEM.
OIlK-2.2 Criocoben | OcyliecTBIiTh nonoop | Jlabopamopuas paboma 3awuma
BBIOMpAaTh  CIOCOOBI M | 00OpYyIOBaHHMS Juis nabopamopnot
CpeACTBa W3MEpPEHUH W | M3MEpeHHs BEJINYUH, pabomul
MPOBOAUTH XapaKTepU3YIOLINX

5 | aKkcnepuMeHTanbHBIC MPEAMET  HCCIICIOBAHUS,

HCCIIEIOBaHNS Ha OCHOBaHHHU

nHpOpMALUN 0

(YHKIIMOHHPOBaHUHI

IpuOOpPOB.
OIIK-2.3 Bnameer | OcymectBnsaTs gucieHHoe | Jlabopamopras paboma 3awuma
crocobamu 00pabOTKH H | U rpaduyueckoe 1abopamoptot
Npe/ICTaBICHUS MIpEe/ICTaBICHUE pabombl
MOJYYCHHBIX JIAHHBIX M | pe3yJbTaToB HW3MEpEHUil
OLICHKH MOTPEIIHOCTH | BEJIUYUH,

6 | pe3ynabTaTOB M3MEpEHHI XapaKTepU3YIOLINX

MpeAMET HMCCIICNOBAHMS, a

TaKKe BBITIOJTHUTD

NIPOTHO3 O  MOBEACHHHU

CHCTEMBI B H3MCHEHHBIX

YCIIOBUSIX.

TunoBbie KOHTPOJIbHBIC 3aJaAHUS M1 HHbIE MAaTEPHUAJIbl, HCOOXOAMMBIE VIl OLCHKH

3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOLIMX 3TAIbI
(popMupoOBaHUSsS KOMIIETEHIIHII B IIpoIecce OCBOCHUsI 00pPa30BaTeJILHOH IPOrPaMMBbI
Ilpumepnbwlii nepeuens 60npocoé u 3a0anuil

Konmponvnana paboma

Bapuanm 1

1 Iokouswuticss amom 6000po0a NO2IOMUl (POMOH, 8 pe3Vibmame 4e2o JIeKMmpPOH,
HAXoO0UBWUIICS HA 8MOpOl 6OPOBCKOl opbume, 8vliemen U3 amoma co cKopocmoio 6-1 0° wm/e.
Hauimu wacmomy noenowennoco ¢pomona.

2 Bviuucniume npeden cepuu bpaxkema.

3 Ha ocHnosanuu 60posckou meopuu 6000POOONO00OHBIX CUCmeM HAumu paouyc
91eKMPOHHOU OPOUMBL HA NAMOM YPOBHE 8 AMoMe 8000PO0Qa.

4 Kakout MuHUMAIbHOU KUuHemuyeckou 3Hepeuelti (6 3B) Oonsxcen obradamo
6000p000n0006HbII uoH He™ |, umobbl npu Heynpyeom cmonKHoseHuu ¢ Opyeum mMakum ice
HEeNnoOBUNCHBIM UOHOM OOUH U3 UOHO8 nepeulesl 8 6030yicoeHHoe cocmosanue?

5 Hatimu epanuyel cnekmpanvbHol obracmu, 6 npedenax Komopou pacnoniodceHsbl JUHUU
cepuu banbmepa amomapnoeo 6odopooa.

6 3apsoicennviti 0o nomenyuana 5 B memannuueckuti wapuxk paouyca 2 cm o0ayuarom
ceemom ¢ onurou eoauwvl 200 um. Kpacnas epanuya pomosgpgpexma ons smoeo memaina 250
HMm. Hauimu naubonvuiee paccmosnue om nOBEpXHOCMU WAPUKA, 20€ MOICHO OOHAPYHCUMb
gomosnexmponuoi.

Pecpepam
Temamuka pegpepamog




1 Oxcnepumenmanvhvie OCHO8AHUA KBAHMOB020 NOOX00A K ONUCAHUIO AMOMHBIX U
CYOamMoOMHbIX CUCmeM.

2 DKcnepumeHmanbHble OCHOBAHUSA O/ YMEEPAHCOEHUS KOPNYCKYIAPHO-B0IHOB020 0YaANUIMA
CBOUCME AMOMHBIX U CYOAMOMHBIX CUCTIEM.

3 Okcnepumenmanvhbie OCHO8bL NOCMPOEHUS KEAHMOBLIX ONMUYECKUX 2EHEPAMOPOS.

3ayeTHO-IK3aMEeHAIHOHHbIE MaTepuaidbl [Jsi NPOMEXKYTOYHOIl  aTTecTanuu
(3x3ameH)

(Bonpocul k sxzameny.)

1. [Ipeamer u 3amaun atomHOM (u3uku. TemioBoe HW3IydeHHE: KIIACCUYECKHH U
KBaHTOBBIN MOJIXO/.

2. OKCIIEpUMEHTaIbHbIE JaHHbIE O CTpoeHMH aroMa. CHEeKTpalbHbIE CEpUU
BOJIOpO10TI0100HBIX cucteM. Popmyna bansmepa. KomOnnanmonuslii npuHuun Purtia, TepMel.

3. Knaccuueckas monens aroma Tomcona. Omnbitel Pesepdopna. BeiBog dopmyss
Peszepdopna ans paccesnus anbda-gacturl. [Inanerapuas moaens aroma Pesepdopna.

4. [loctynatel bopa. DOnemeHrtapHas Teopust aroma Bojopoaa Hwunbca bopa.

DKCIEPUMEHTATIBbHOE TMOJATBEPIKIACHUE JIUCKPETHOW CTPYKTYPhl DSHEPreTUUYECKUX YpPOBHEH
atoMoB, onbITel ®panka u ['epua. Hegocratku teopuun bopa.

S. ['unoreza ne Bpoinsg u ee SKCIepUMEHTATBbHOE IMOATBEPXKACHUE, Audpaxius
3JIEKTPOHOB, aTOMOB, HelTpoHOB. OnbIThl JleBuccona—/xepmepa u ToMmcoHa.
6. CocrosiHHEe 4dYacTHIIBI B KBAaHTOBOM Teopuu. BonHOBas QyHKIus u ee

CTaTUCTUYECKUM CMbICI. BpemeHHoe u craunoHapHoe ypaBHeHus lllpenunrepa. VYcioBue
BO3MOXXHOCTH  OJHOBpEMEHHOro  m3MepeHus  (u3mdeckux  BenmuuH.  CoOTHOIICHHE
HeonpeneneHHocTel [ elizenoepra.

7. XapakTepHble 33/1a4d KBAHTOBOM MEXaHUKU. J[BHKeHHE CBOOOIHOM YaCTULIbI.

8. XapakTepHble 3aJaud KBaHTOBOM MexaHuku. Yactuma B OJZHOMEPHOHU
MIPSAMOYTOJIBHOW ITOTEHIIMAIBHOU SIME.

9. XapakTepHbIe 33/1a4l KBAHTOBOM MexaHMKH. OTpax€HUe U NMPOXO0KIEHUE CKBO3b

NPSIMOYTOJIBHBIN TOTEeHIMaNbHbI mopor. IloTeHnuanbHblii Oapbep KOHEYHOM IIMPHUHBI.
TyHHenbHBIN 3P PEKT.

10. XapakTepHble 3aJa4yd  KBAHTOBOM MeXaHUKHU. JIMHEWHBIM TapMOHUYECKHI
OCLIMJUISITOP.
11.  KBaHTOBO-MEXaHHMYECKOE OMNHCAHHE aToMa BojOpoAd. DU3MYECKHN CMBICT

KBAaHTOBBIX 4Mcel. DHepreTuyeckuil cnektp. IlpaBuna or6opa. HopmanbHoe cocTosiHME aToMa.
CUMBOJIMKA COCTOSIHHM JIEKTPOHA B aTOME.

12. ToHkas cTpyKTypa CHEKTPaJbHbIX JIMHUI BOAOPOIONOAOOHBIX aToMOB. CIMH U
COOCTBEHHBI MarHUTHBIA MOMEHT JJIEKTpOHA. OKCIEPUMEHTAIBHOE J10Ka3aTeJIbCTBO
CyILIECTBOBaHMs clMHA, onbIThl llITepHa—I'epnaxa.

13. OpOuTayibHBIE MArHUTHBIM M MEXaHW4YeCKud MOMeHTHL. [loiHBII MOMEHT
umnynbca. OnucaHue COCTOSHHUM 3JeKTPOHA B aTOME C IMOMOIIbI0 HAOOPOB KBAHTOBBIX YHCEIL.
CrnuH-opOUTAIBHOE B3aUMOJICHCTBHE.

14.  Cnextpsl menounsix Metamios. [IpaBuia orOopa u criekTpaibHble cepun. O0mue
INPUHLIMIIBI OMHCAHMSI MHOTO3JIEKTpOHHOro aroma. [lpunmun I[laynu u ero KBaHTOBO-
MexaHu4eckasi GopMyIupoBKa. ATOMHbIE 000JI0UYKHU U MOI000T0UKH.

15. CymmapHble OpOUTaNIbHBIN, CIMHOBBIA U MOJIHBI MOMEHTHI MHOTOAJIEKTPOHHOTO
aToMma. 3amloJHEHHE JIEKTPOHHBIX 000J04YeKk B aroMax. llepuoauueckas cucremMa 3JIEMEHTOB
MenneneeBa. DneKTpoHHas KOH(GUTYpaIUs U MpaBuiia XyH/a.

16.  XapakrtepucTuueckoe peHTTeHOBCKoe u3iaydyeHue. Cepun B CHEKTpax
XapaKTepUCTHUUECKOro u3nydeHus. 3akoH Mo3snu. OcobeHHocTH criekTpa norjomeHus. ToHkas
CTPYKTypa PEHTI€HOBCKHX CIEKTPOB.



17.  Ctpoenue, cBoiicTBa M CHEKTpbl MOJEKYJ. VIOHHBII M KOBAJEHTHBIH THIIBI
XUMUYECKON CBSI3U. Buabl JBWKEHHWH B MOJIEKYJIE€ M THUIIBI MOJIEKYJSPHBIX CIIEKTPOB.
Knaccugukarus 3meKTpOHHBIX COCTOSHUN Mojekyin. [IpaBuio orGopa [uist 37€KTPOMAarHUTHBIX
MIEPEX0J0B B ABYXaTOMHBIX MOJIEKYJIAX.

18.  DnemMeHTH KBaHTOBON CTATUCTUKU. CHCTEMBI TOXKIECTBEHHBIX YacTUIl. bO30HBI 1
dbepmuonsl. Ctatuctuueckue pacupenencHus Gepmu—/{upaka u boze—DiiHmTeliHa. IIEKTPOHBI
B Kpuctamax. JHeprus @epmu. @r3nueckue OCHOBBI CBEPXIPOBOAMMOCTH U CBEPXTEKYUECTH U
MX KBAHTOBAs IPUPOJIA.

19.  BemHyxzaeHHoe (MHAYLHpPOBaHHOE) u3NydeHune. Onrudyeckue KBAHTOBBIC
reHepaTopsl (J1a3epsl). Baxkueiimue Tumnsl gazepoB. OCHOBHbIE KOMIIOHEHTHI J1a3epa. CBolicTBa
Ja3€pPHOI0 U3ITyYEHHUS.

20.  3Bapsa, pa3Mepbl, U Macchl sep. OHEprusi CBSA3M U JePEeKT MAacChl.
KBaznpyrosibHbII 3JIEKTpUUYECKUI MOMEHT siipa. MarHuTHbIE MOMEHTBI HYKJIOHOB. CIUH spa.
CBepXTOHKAs CTPYKTYpa CHEKTPAIbHBIX JUHUM. M30TONMMYECKUI CIIBUT.

21. Ta3opaspsamble cueTynkd. CHOUHTHUIAUOHHBIE cuyeTyuku. Kamopumerpsl.
TpekoBble AETEKTOpbI, Kamepa BuiabcoHa, my3plpbKOBasi Kamepa, UCKpOBasi Kamepa, siJepHbIe
($hOTOIMYIIBCHUH.

22. Jluneiinble yckoputenu. berarpon. Lluxnorpon. ®azorpoH. CHHXPOTPOH.
Y cKkopeHne HEUTPOHOB.
23. EcTecTBeHHass U MCKYCCTBEHHas paJMOaKTUBHOCTb. CTaTUCTUYECKUN XapakTep

pacnana. Bunel u 3akoHbl pacnana. Ilepuon momypacnana, MocTosiHHas pacraja, aKTUBHOCTb
HCTOYHUKA.

24.  CeueHue peakiuii. 3aKOHBI COXPAHEHHS B SJCPHBIX PEAKIIHSIX.

25. CrioHTaHHOE W BBIHYKICHHOE JIeJeHHE siaep. DHeprus axtuBanuu. llemHas
saepHas peakius. KoagdunueHt pazMHoKeHUS.

26.  Cunrte3 nerkux suep. Slaepuele peakuud B 3Be3dax. lIpoucxokneHue
XUMHUYECKHUX 3JIEMEHTOB.

27. llpoxoxaeHue dYacTUll M TraMMa-KBaHTOB 4epe3 BeIlecTBO.. buomormueckoe
JIEUCTBME HOHU3UPYIOIINX U3TydyeHH. J[03uMeTpriecKrue BEIIMYUHBI.

28.  Tumnbl B3auMopelcTBUS U KiIaccUpUKalUsa YacTull. YacTUIl U aHTHYACTHIIBL

3aKoHBI COXpAHEHHUS, PETYIUPYIOIIUe MpeBpamieHus dactuil. CucTeMaTnka 3JeMEHTapHBIX
yactull. CTaHJapTHast MOJIENb.

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs

Orenka Kputepuu onieHuBaHuUs 110 YK3aMEHY

Bhicokuii OLEHKY ~«OTIMYHO» 3aCHYKHBACT CTY/IEHT, OCBOMBIIIUN 3HAHWUS,
yPOBEH «5% YMEHU, KOMIETEHLMH M TEOPETHMECKHH MaTepual 6e3 mpoOeIoB;
(oTIHuHO) BBHITIOJTHUBIIHMMA BCE 3aJlaHUsl, MPEAYCMOTPEHHBIE y4eOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MPaKTUYECKHE HaBBIKU
po(hecCHOHAFHOTO MPUMEHEHHS] OCBOSHHBIX 3HAHHM C(HOPMHUPOBAHBI.
Cpennuit OIIEHKY «XOpOIIO» 3aCiyKUBA€T CTYJAEHT, MPAKTUYECKU MOIHOCTHIO
YPOBEHb «4» OCBOMBIIIMM 3HAHWS, YMEHHUS, KOMIIETEHIIUHM W TEOPETUYECKHI
(xoporto) MaTepuain, y4deOHble 3aJaHusi HE OILEHEHbl MAaKCUMAJIbHBIM YHCIIOM

0aJI0B, B OCHOBHOM C(hOpMHPOBAJ MPAKTUUYECKHE HABBIKU.
[Toporossiii OIIEHKY «YyJIOBJIETBOPUTEIIBHO» 3aCly’)KMBAa€T CTYJAEHT, YacCTUYHO C
YPOBEHB «3» nmpoOenaMyd  OCBOMBIIMK  3HAHUWS, yMEHHS, KOMIIETEHIIUH W
(YmoBNIETBOpUTE | TEOPETUYECKUH MaTepuall, MHOTHe YyueOHble 3adaHus Jubo He
JILHO) BBITIOJIHWI, JIMOO OHU OICHEHBI YHCJIOM OaIOB OJM3KUM K
MUHUMAJIBHOMY, HEKOTOPBIC MPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.




MUHHMMaNBHBIA | OIEHKY «HEYIOBICTBOPUTEIHHO)» 3aCITY)KHBACT CTY/ICHT, HE OCBOMBIIHIA
YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETCHIINN U TEOPETUYECKUI MaTepuas, yueOHbIe
(HEyTOBIIETBOPH | 3a/IaHUS HE BBIIOJIHWII, IIPAKTHYECKUE HABBIKK HE CPOPMHUPOBAHBI.
TEJILHO)

OueHoYHbIE CpeACTBA U WHBAIUIOB M JIMI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCS C YI€TOM UX WHAUBUIYAIbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— Ipu HEOOXOIUMOCTH HHBAIMAAM W JIMIAM C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI IIPEIOCTABIISIETCS IOTIOJHUTEIIEHOE BpeMsI [Tl OJATOTOBKH OTBETA HA DK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHSI MHBAIUIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI MPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHIYAIEHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M WHBAINAOB TPOIEIypa OLEHHBAHUS pE3YIbTAaTOB OOYYEHHS MO AWUCIHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oneHuBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIMI[ C OTPAaHHMYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpUBaeT IPeI0CTaBICHUE
uHpopManuu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHA
uH(popMauu:

JInst 1l ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. Ilepedenb y4eOHOM JIUTEpaTypbl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1. YueOHasi aiuTeparypa

1. CasenweB U.B. Kypc ¢pusuku [DnekrpoHHbli pecype]: yueOHoe ocobue: B 3 1. T. 3:
KBanToBas ontuka. AtomHas ¢pusnka. Gusnka tBepaoro tena. Pu3nka aTOMHOTrO sijpa U
snemenTapHbix yactuil / CasesnbeB U. B. — CII0.: Jlans, 2018. — 308 c. — Pexwum goctyma:

https://e.lanbook.com/book/9824 7#authors

2. Atomuas ¢usuka: yuebHo-metoauueckoe mocoowue / [A.I1. bapkos, B.C. Jlopom, B.E.
JIicenko u 1ip.]; M-Bo obpa3oBanus u Hayku Poc. ®enepaunu, Kybanckuii roc. yH-T. —
Kpacnonap: [Kybanckuii rocynapctBennsiii yausepcuter], 2016.

3. Uponos MN.E. KantoBas ¢uzuka. OCHOBHBIE 3aKOHBI: yueOHOE Tocodue
[DnexTpoHHEbIH pecypc]: yueb. mocobue — DnekTpoH. naH. — MockBa: 3garenbcTBo
«JlaGopatopus 3Hanuity, 2017. — 261 c. — Pexxum nocrymna:

https://e.lanbook.com/book/94103

4. Uponos U.E. 3agauu o obmeit ¢pusnke [DIEKTPOHHBIN pecypc]: yueOHoe mocooue
misBy30B / Uponos, LE. — 11-e u3a. — M.: Jlaboparopus 3uauwuii, 2017. — 434 ¢. — Pexxum
JI0CTyTa:

https://e.lanbook.com/book/94101

I ocBOEHMS AUCUMIIIMHBI HHBAJIUAAMH M JIMLIAMH ¢ OTPAHUYEeHHbIMHI
BO3MO KHOCTSIMH 3/10POBbSI HMEIOTCH M3aHHUA B JIEKTPOHHOM BH/I€ B 3JIEKTPOHHO-
OnOanoTeyHbIX cucremax «JIanb» u «lOpaiT».



5.2. Ilepuoauyeckas Jureparypa

B mupe Hayku

KypHai skcriepuMeHTaIbHON U TEOPETUUYECKON (DHU3UKH

W3Bectus poccuiickoit akagemun Hayk. Cepust pusudeckast

NuxeHnepHO-PpU3NUECKHI KypHAI

[Tucema B )KypHaI SKCIIEPUMEHTAIBLHON B TEOPETUIECKON (PU3UKI

Ycenexu pu3nueckux HayK — eKeMeCSYHbIN XKypHal. DIeKTpOHHAs BEpCUs KypHaa:
aHHOTAIMH, cTaThl B hopmare pdf

5.3. UHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. D5C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. BBC «BOOK.ruy https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHblie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6udnuoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xxypHaoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYH K DJIEKTPOHHOW OMOIHOTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoii oubmmorexu (PI'B) https://rusneb.ru/
8. Tlpesunentckas oubmmorexa um. b.H. Enprmna https://www.prlib.ru/
9. DnektponHas komekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas unpopmaironnas cucrema POCCUS http://uisrussia.msu.ru

agkrwnE

HNHpopManMOHHBIE CIIPABOYHbIEC CHCTEMBI:
1. KoncynbranT [lntoc - cipaBouHast mpaBoBasi cucTeMa (JOCTYII O JIOKAIBHOM CeTH ¢
KOMIIBIOTEPOB OMOITMOTEKH)

Pecypcbl cBoOOAHOTO f0CTYHA:
1. AmMepuKaHCKas naTeHTHas 0a3a maHHbBIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAACKUX Auccepraimit hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MuHUCTEpCTBO HAyKHU U BhIcero oopasosanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;
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5. dexaepanbHbiii mopTan "Poccuiickoe oopasosanue" http://www.edu.ru/;

6. Hudopmanmnonnas cucrema "EamHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. EnwuHas kosuteknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. @enepaibHblil IEHTP UHPOPMALIMOHHO-00PA30BaTEIILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocynapcTBeHHOTO HHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymknna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHO-MH(pOpPMAIMOHHEIH mopTan "Pycckuii s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u >HImKIoneaun http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3akonompoekT "O6 o6pa3oBanuu B Poccuiickoit deneparuu'. Borpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHBbIE PecypPChI

KyoI'Y:

1. Cpena MoayinbpHOTO AuHaAMu4eckoro ooyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX mI1aHOB, y4eOHO-METOJMUECKUX KOMILUIEKCOB, ITyOIMKAIMN 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapbl HHHOPMALIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHosoruii B oOpazoBanuu KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. MeToauyeckne YyKa3aHusl [Jsi 00y4alOIIHMXCS MO OCBOEHUI0 JAWCUHUILIHHBI
(Mmomyuis)

Obuwgue pekomenoayuu no camocmoamenbHou padome oOyUArOUUXCA

AToMHas M KBaHTOBasg (HU3MKA SBISAIOTCS OTIENBbHBIMU DPAa3BUTBHIMHM pa3jieiaMu
€CTECTBEHHOHAYYHBIX 3HAHUM C CYIIECTBEHHONW HUCTOpUEN U COOCTBEHHBIMH OCOOEHHOCTSIMHU.
Jlis ocBOGHMsI JTaHHOM JAMCUUIUIMHBI HEOOXOIMMO OBJIAJEeTh BCEMU pa3jelaMy BbICIIEH
MaTeMaTHUKH M OCBOUTH BCe pazzeiibl GyHIAaMeHTaIbHOU Gu3uku. OCOOEHHOCTHIO JUCITUTITMHBI
ABJISIIOTCST HAOOp HUrJe Oojee He BCTPEYAIOIMXCS IOHATHM KBaHTOBaHMS U BBICOKAs
Harpy>kK€HHOCTb MaTEMaTHYECKUMHU pacyeTamH.

IIpu camocrosTensHOW paboTe ciexyer oOpaiate BHUMAaHHE HE TOJBKO Ha
TEOPETUYECKUI MaTepuall, BOCIPUHUMAsl €ro BO BCEH MOJHOTE, HO U Ha MPUMEphl pelIeHus
3aJa4, KOTOpbIE AayT KIH0Y K NOHUMAHHIO CTIEHU(PHUECKUX METOJI0B U KOHIEHIIUH.

ConpoBoXKJIeHUE CaMOCTOATEIbHONW PAa0OTHI CTYJIEHTOB MOXET OBITh OPraHU30BAHO B
crenyrmux popmax:

— COCTaBJICHMEM WHIUBUYaJIbHBIX IIJJAHOB CAMOCTOSITEIbHOM pPAaOOTHI KaKIOTO U3
CTY/ZICHTOB C YKa3aHMEM TE€MbI U BUAOB 3aHATHIA, OPM U CPOKOB IPEJICTABICHHS PE3yIbTaTOB;

— TPOBEJCHHEM KOHCYJIbTAalUUN (MHIMBUIYaJIbHBIX WJIM TPYMNIOBBIX), B TOM YHUCIE C
IPUMEHEHHUEM JIMCTAaHLIMOHHOM cpeibl 00yUeHHUSI.

Kpurepuii onenkn 3(pPpeKTUBHOCTH CaMOCTOSITENHHOM PadOTHI CTYIEHTOB (POPMUPYETCSI
B XOJI€¢ IPOMEXYTOYHOIO KOHTPOJIS NPOILECCa BBIIOJHEHUS 3aJaHUil M OCYLIECTBIIAETCS Ha
OCHOBE pa3JM4YHbIX CIIOCOOOB B3aMMOJICHCTBHUS B OTKPBHITOM HHGPOPMAIMOHHON cpene u
oTpakaeTcs B TIpolecce (OPMHUPOBAHUS TaK Ha3bIBAEMOTO «AJIEKTPOHHOTO MOpTdens
CTYJCHTa».
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B coorBerctBMM € O3THUM I[pU MPOBEACHUU OIEPATUBHOIO KOHTPOJIS MOTLYT
UCIIOJIb30BaThCsl KOHTPOJIBHBIE BONIPOCHI K COOTBETCTBYIOIUM pa3fiesiaM JUCLUIIINHBL.

KOHTpOHB OCYIICCTBIIAACTCA MNOCPCACTBOM M BbIIIOJIHCHHUSA IMHUCbMCHHBIX KOHTPOJIBHBIX
paboT N0 OKOHYAHUU U3YUYEHUS TEM y4eOHOMN TUCIMITIINHBIL.

ConpoBOXKJIEHUE CAMOCTOATEIbHOW pabOThl CTYAEHTOB TaKXE€ OPraHHW30BaHO B
CIIeAYOUMX popMax:

— BBITIOJITHEHHE CEMECTPOBON KOHTPOJIBHOM pabOThI 10 MHMBHIyaIbHBIM BapHAHTaM;

— YCBOEHHE, JONOJHEHHWE M BHUKaHUE B pa3Oupaemble pasfeibl AUCLUIUIMHBL IPU
IIOMOIIM 3HAaHUM II0Jy4aeMbIX II0 CPEACTBAM H3Yy4YEHUs PEKOMEHAYEMOH JUTepaTrypel M
OCYILECTBIIIEMOE IIyTEM HallMcaHus pedepaTuBHbIX paboT;

— KOHCYJIbTaluU, OPraHU30BAHHBLIC JIA PA3BACHCHHUA HpOGJ’IGMHBIX MOMCHTOB IIpU
CaMOCTOSITEJIbHOM HM3yYEHMM T€X WM MHBIX aCIEeKTOB pa3JelioB ycBaWBaeMoOW MH(opmauuu B
JUCLIUAIIIIMHE.

KoHTponbs ocymiecTBisieTcss IMyTeM IPOBEIEHUS OINPOCOB CTYIEHTOB IO OKOHYAHUU
u3ydyeHus: TeM y4yeOHOW jucuuiumHbl. [Ipy NpPOBEAEHHMHM TEKYIIETO KOHTPOJIS MOTYT
UCIIOJIb30BAaTbCsl KOHTPOJIBHBIE BOINPOCHI, TECTOBbIE 3aJaHusd, 3anaud. CryneHTamu 10
H3y‘~I€HHOﬁ AUCHUIINIMHE BBIMIOJIHACTCA pAd KOHTPOJbHBIX pa60T.

IIpomexyTOUHBIH KOHTPOJIb OCYLIECTBISETCA B BUJE 3K3aMEHa B KOHIE 4-ro cemecTpa.
Ha »sx3ameHe cTyzneHTaMm IpeajaraeTcsi OTBETHTh Ha 2 BOIIpOca IO MarepuagaM y4eOHOI
JUCLMIUIMHBL M peluTh 3aaady. Ilo urtoram oTBeTa Ha SK3aMeHE IpPEIoJaBaTeib OLIEHUBAET
SHAaHUA CTyJCHTA. OHGHKa Ha dK3aMeHe SIBJISICTCS NTOTOBOM 10 JAUCHUIIIIMHE.

B ocBoeHHMH IUCHMILIMHBI MHBAIWJAMH M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUM 110 HPCIAMETY SABJIAIOTCA BaKHBIM ¢)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHUsS U YCTAHOBJIEHUIO BOCIMTATEIHOTO KOHTAKTa
MCXKAY NOpernoaaBaTciicM U O6yT-IaIOHII/IMC$I HHBAJIMLJOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepua/JbHO-TeXHHYeCKOe o0ecniedeHHe N0 JUCHHUIIJINHE (MO1Y.T10)

HawnmMeHoBaHue crieriaabHBIX OCHAIIIEHHOCTH CTIEIHATBHBIX Ilepedyens MUIEH3NOHHOTO
MOMeENIEHU ! MIOMEIIEHU I MIPOrPaMMHOTO 00eCTIeUeHHS
VueGHbie ayIUTOPHU st | MeGenb: yueOHast MmeGerb MS Windows, MS Office
MIPOBENEHUS 3aHATUH JeKIHOHHOTO | TeXxHH4eckue cpeicTBa 00ydeHus:
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VuebHbIe ayIUTOPHU st | MeGenb: yueOHast MmeGesb MS Windows, MS Office
MIPOBEACHUSA 3aHATHHN | TexHu4eckue cpeicTBa 0OydeHus:

CCMHHAPCKOI'0 TUIIA, I'PYIIIOBBIX U | 9KPaH, HPOCKTOP, KOMIILIOTEP
HHAWBUAYAJIbHBIX KOHCYHLTaI_[I/Iﬁ,

TEKYIIEro KOHTPOJIS u
MPOMEKYTOYHOM aTTeCcTaluu

YuebOHble ayJMTOPUA st | Mebenb: yueOHast MmeOelb MS Windows, MS Office
npoBesieHust 1abopaTtopHbix pabot | TexHuuecKkue cpencTBa 00yUeHHS:

(ayn. 225¢). KOMIIBIOTED

Ob6opynoBanue: nabopaTopHEIE
YCTaHOBKH U CTCHIBI

Jis  caMmocToATelNbHOW  paboThl  OOy4aromuxcs MPeAyCMOTPEHbI  MOMEIIEHHUS,
YKOMIUIEKTOBAHHBIE CHEIMAIH3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «/HTepHeT» M o0ecrneyeHueM JOCTyla B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmeHnoBanue noMenieHui JJist OcCHAIIEHHOCTh ITOMEIEHUI IS [TepeueHb AUIIEH3MOHHOTO
CaMOCTOSATENIFHON PabOTHI CaMOCTOSITENTFHON pabOTHI MIPOTPAMMHOTO 00eCTIeUeHHS




oOyyaromuxcs

o0yJarumxcs

ITomenienue uisi caMOCTOSITETLHOM
paboThI 00yJaronuxcs (YUTAIBHBII
3an Hayunoit 6ubimoTrexn)

Mebenb: yaeOHas MeOeib
KoMmmnekr  cnenuanu3upoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
Ob6opynoBanue: KOMIBIOTEepPHAS
TeXHWKAa C TOAKIIOYCHHEM K
HHPOPMALTMOHHO-
KOMMYHHUKaIIUOHHOM
«lHTepHET» W JOCTYmoOM B
JNIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBanue, oOecrieunBaromnice
JOCTYI K  CeTH  HWHTEPHET
(mpoBogHOE COEqUHEHNE "
OecrpoBOIHOE  COEIWHEHHE  II0
texnoyoruu Wi-Fi)

CETH

MS Windows, MS Office

ITomemnenne Ml caMOCTOSATEIBLHOM
paboTtsl oOyuaronuxes (aymn.211c)

Mebenb: yaeOHas MeOeib
KoMmmnekr  cnenuanuzupoBaHHON
MeOeInn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHUKa C TOAKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHHMKAIIMOHHOM
«HTepHET» M OCTYIIOM B
3JEKTPOHHYI0  MH(OpMannoOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3zoBaTeNbHOM  OpraHU3anuy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, obecrednBaromee
JOCTYm K  CEeTH  HHTEpHET
(poBoaHOE COETMHEHUE u
OecCrpoBOJIHOE  COENMHEHUE  TI0
texronoruu Wi-Fi)

CCTH

MS Windows, MS Office




