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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
mpoueccax M SBIEHUSX, CBA3AHHBIX C (PU3MUECKHMMH CBOWCTBAMU 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, UCTOPUHU
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 ONHMCAHUIO SIBJICHUN B @TOMHBIX SPax U 3JEKTPOHHBIX 000JIOUKAX.

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

JlucuuniauHa JIOTMYECKM M COJAEpXkKATEIbHO CBA3aHA C JUCLUUILIMHAMU MOJYJEH
«Marematuka», «O6mas pusukay, «O0mmi pusndeckuii mpakTuKym». s OCBOCHHS TaHHOU
JUCLUIUIMHBI HEOOXOAMMO BIAAETh METOJaMH MaTeMaTHMYeCKOTO aHalu3a, aHaJIUTU4YECKOU
TEOMETPHUH, JIMHEWHOW anreOpbl, peleHueM anredpanyeckux, AauddepeHInaIbHblX U
UHTETPAIIbHBIX ~ ypaBHEHUH; TeEOpUM (PYHKUUMNH KOMIUIEKCHOTO IEPEMEHHOr0, TEOPHHU
BEPOSTHOCTEW M MAaTEeMaTHYECKOH CTaTUCTHUKH; 3HATh OCHOBHBIC (PM3UYECKHE 3aKOHBI; YMETh
MPUMEHSTh MaTeMaTHUYeCKHE METO/IbI U (PU3MUECKUE 3aKOHBI JIJISl PEIICHHs] MPAKTUYECKUX 3a/1a4.

B pesynbTaTte uzydeHus HacTOSALIEH AMCUMILIMHBI CTYACHTHI JOJDKHBI TOIYYUTh 3HAHUS,
UMEIOIINE HE TOJIBKO CAMOCTOATEIBbHOE 3HaUCHUE, HO U 00ecreunBaroe 0a30Byi0 MOATOTOBKY
JUISl YCBOCHHUSI Y3KOCTIEIIUATbHBIX JUCIUILIMH.

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

WN3ydenne panHOW y4eOHOW JWCHUIUIMHBI HAMpaBlIeHO Ha (QOPMHUPOBAHUE Y
00y4aromuxcs CIeAYONUX KOMIIETESHITHI!

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 MaTeMaTHYCCKH METOJBI JJIS PEIIeHUs | IpeoOpa3oBaHWEM  (QH3MYECKHX CHCTEM Ha  OCHOBE

3a]]a4 TEOPETHYECKOTO U MPHUKIATHOTO XapakTepa | (U3MUECKUX  3aKOHOB,  ONHMCHIBAIONIMX  O0IMHE |
cnenn()UIHBIC CBOMCTBA KBAHTOBBIX CHCTEM.

OIIK-1.3 Buageer HaBbikamMu ucnoib3oBaHus | [losnyudats YHCIICHHEIC 3HAYCHHS XapaKTePUCTHK

3HaHUA (U3WKH W MaTeMaTHKH IPH PEIICHHH | (U3UYECKUX CHCTEM Ha OCHOBE (H3MUYECKHX 3aKOHOB,

MPaKTUYECKUX 33129 ONKCHIBAIONINX OoOmMe W  chenuduyHbBle CBOWCTBA

KBAaHTOBBIX CHUCTCM.

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
nHQOPMALMIO, HEOOXOAMMYIO JUIS DEUICHHS | COAEpIKAIIMX OCHOBHYIO
MOCTaBJICHHOH 3aa4u N3y4aeMbIX CHCTEM.

TEOPETUYECKUX
HHPOPMAIHIO O

paszielos,
CBOICTBax

CIIOCOOBI H®
MPOBOJIUTH

OIIK-2.2 CnocobGeH BHIOHpATH OcymecTBiIsATh MOX0OpP OOOPYHOBAHUS IS H3MEPEHHS
cpezcTBa U3MEpEHUit u BEJIMYMH, XapaKTepU3YIOLIUX MpPEJAMET HCCIEeJOBaHMs, 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 PE3yIbTAaTOB H3MEPCHHI

OcCymIecTBIATh YHCICHHOE U Tpaduyeckoe MpercTaBIeHHe
pEe3yJbTaTOB M3MEPEHUN BEJIMYUH, XapaKTEPU3YIOIIHX
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

OO1iast TPyI0EMKOCTh TUCIHMILIMHBI COCTaBAseT 5 3adeTHbIX exuuuil (180 gacos), ux
pacmpezesieHue Mo BuaaM padboT IPeCTABICHO B TAOIHIIE

Bunsr padot Bcero Dopma 00yueHHS
4acoB OuHasi OYHO-3a049HAs 3a049Has
4
ceMecTp ceMectp Kypc
(gacer) (gacsr) (gacen)
KonTakTHasi pa6oTa, B TOM YHCJIE: 99,3 99,3
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 54 54
qucie:
Kypcogas padota/mpoekt (KP/KIT)
(moaroToBka)
KoHntposnbHas pabora 10 10
PacuérHo-rpaduueckas padora (PT'P)
(moIroToBKa)
Pedepat/acce (moaroropka)
CaMocCTOsITeIbHOE HM3y4YCHHE pasJielioB,
CaMOIIOITOTOBKA (mpopaboTka "
NOBTOPEHHUE JICKIIMOHHOTO MarepHana |
MaTepuajia  y4eOHMKOB W Y4eOHBIX 44 44
NOCOOMIA, IMOArOTOBKA K 1a00PAaTOPHEIM H
NPAKTUYECKUM 3aHATHSIM, KOJUIOKBHyMam
U T.J1.)
[ToaroroBka K TEKyleMy KOHTPOJIIO
KoHTpoas: 26,7 26,7
IloaroroBka k 3K3aMeHy
Oomasn yac. 180 180
TPY/0eMKOCTh B TOM YHCJIe
KOHTAKTHAasA 99,3 99,3
padota
3a4. e 5 5

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)

| Ne | HanmeHoBaHue pa3/iellos (TeM) | KonnuecTso yacos |
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HUTOI'O no pasdenam oucyuniurvl 96
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KoHTponb camocrosrenbHoil pabotsl (KCP) 3

ITpomexyrounas arrecrauus (MKP) 0,3

IToaroToBka K TeKyeMy KOHTPOJIIO

OO61mas TpyJ0eMKOCTh MO JUCIUILTUHE 180

[Tpumeuanue: JI — neknuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nabGopaTtopHbie

sanstusi, CPC — camocTosiTenbHast paboTa CTyACHTA.

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

HaumenoBanue pazzaena

K
(Tembr) Coneprkanne pasziesna (TeMbi)

dopMa TEKyIIETO
KOHTPOJIA

1. |Bgeoenue ¢ amommuyro |[IpeaMer u 33724 AaTOMHON GU3UKH. MHUKPOMUD.
Quzuxy Macura6sl. TennoBoe n3ay4eHue: KIacCH4ecKui 1
KBaHTOBBIH 1ox01. ®oTo3(h(deKT: ero BUIbI U 3aKOHBI.
®opwmyna DitHmTeliHa. J[aBieHNEe U3ITyICHHUS.
Uznyuenue BaBunoa—Yepenkosa. D dext Komnrona.
OKCrepUMeHTaJIbHbIE TaHHBIE O CTPOSHUH aTOMa.
CriekTpanbHbIe CEPUH BOJIOPOJONOJOOHBIX CHCTEM.
®opmyna banmsmepa. KoMOWHAIIMOHHBIN TPUHITUTI
Purua, Tepmsl.

YO

2. |[lnanemaphas modenv |Knaccuueckas Moaenb aroma ToMcona. OMBITEL
amoma Peszepgpopoa— |Pezepdhopna. Beison dhopmyiisl Pesepdopaa mis

bopa paccesHus anbda-dactull. [lmanerapHas Moaens atoma
Pesepdopna. [Tocrynarel bopa. DiaemenTapHas Teopust
aToma Bosopoaa Hwmibca bopa. DkcriepumeHTanbHOE
MTOATBEPKICHHUE JUCKPETHOU CTPYKTYPHI
SHEPreTHYECKUX YPOBHEH aTOMOB, ONIBITHI DpaHKa
I'epua. Hegocratku teopuu bopa.

YO

3. |KopnyckynsapHo- TI'unoresa ne bpoiisig u ee SKCIIEpUMEHTAIIBHOE
B0IHOBOUL OYATUIM MTOATBEPKACHUE, TH(PPAKIIUs IIEKTPOHOB, AaTOMOB,
ceoticma. HetritporoB. OmeIThl JleBuccona—Jxepmepa u TomcoHa.
CTaTuCTUYECKHIA XapaKTep CBI3U KOPIYCKYISIPHBIX U

YO




BOJIHOBBIX CBOWCTB. COCTOSIHME YacTHUIBI B KBAHTOBOM
Teopun. BoHOBas GYHKIMS U €€ CTATUCTHYCCKUI
cMbIc. BpemeHHOE U cTanioHapHOE YpaBHEHUS
[Ipenunrepa. Y cioBue BO3MOKHOCTU OJTHOBPEMEHHOTO
mMepeHust puzndeckux BemnduH. COOTHOIICHHE
HeomnpeneneHHoctel I eizenOepra.

OcHo6bl K6aHMOBOU
meopuu.

XapakTepHble 3a7jaul KBaHTOBOM MeXaHUKU. /[BuxkeHne
cBOOOHOM yacTuipl. YacTuiia B OTHOMEPHOM
MIPSIMOYTOJIBHOM MOTEHIMANBHOM siMe. OTpakeHne U
MIPOXOXKIECHNE CKBO3b MPSMOYTOJIBHBIN TOTCHIIHATIBHBII
nopor. [loreHumanbHpiii 6apbep KOHEUHOH IIUPUHEI.
Tyunenpubri 3 dexr. JInHESHHBIN TapMOHUYECKHIHA
OCLIAJLIATOP.

YO

Keanmosas meopus
amoma 8000pooa

KBanTOBO-MeXaHHYECKOE ONHMCAHUE aTOMa BOAOPOAA.
Ypasnenue lllpenunrepa ayis atoma BOJOPOAa.
OU3HYECKHI CMBICT KBAHTOBBIX YHCEI. JHEPTeTHICCKUN
cnektp. [IpaBuna orbopa. HopmansHoe cocTosiHIE
aToMa. CUMBOJIMKA COCTOSIHUM 3JIEKTPOHA B aTOMe.
ToHKasi CTPYKTypa CIIEKTPAJIbHBIX JTUHHUI
BOAOPOAOIIONOOHBIX aTOMOB. CTIMH M COOCTBEHHBIH
MarHUTHBIM MOMEHT AJIEKTPOHA. DKCIEPUMEHTAIIFHOE
JI0Ka3aTeNbCTBO CYIECTBOBAHUS CIIMHA, OIBITHI
tepra—I epnaxa. OpOuTaibHbIE MATHUTHBIN U
MEXaHU4YEeCKU MOMEHTHI. [10JTHBIII MOMEHT UMITYJIbCA.
Onucanue COCTOSIHUN AJIEKTPOHA B aTOME C TOMOIIIBIO
Ha0OPOB KBaHTOBBIX uncel. CuH-opOuTaIbHOE
B3aUMOJICHCTBUE.

YO

Mnozosnekmponnvie
amomul

CriekTpsI 11eJ109HBIX MeTaiuioB. [IpaBuia otoopa u
CHeKTpaabHble cepuu. OOIIMEe NPUHITUIIBI OTIUCAHUS
MHOT03J1eKTpoHHOro atoma. [Ipunnun Ilaynu u ero
KBaHTOBO-MeXaHuuecKas popMyarpoBKa. ATOMHEIE
0007104KH 1 TIo1000510uKH. CyMMapHbIe OpOUTATBHBIH,
CIHMHOBBII U TIOJHBI MOMEHTHI MHOTO3JIEKTPOHHOTO
aToma. 3aIll0JIHEHHUE IEKTPOHHBIX 000JI0UEK B aTOMax.
[lepuoanueckas cucrema aeMeHTOB MeH/ieneeBa.
OnexkTpoHHast KOHPUTrypaLus ¥ npaBuia XyH/a.
XapakTepUCTHUECKOE PEHTTEHOBCKOE n3inydeHue. Cepuu
B CIIEKTpax XapaKTePUCTHUECKOT0 U3TyueHUsl. 3aKOH
Mo3nu. OcoOeHHOCTH crieKTpa noriomeHus. ToHKast
CTPYKTypa PEHTI'€HOBCKHX CIIEKTPOB.

YO

Monexynsapuvle
cnekmpul u
XUMUYECKAsl C6513b

Crpoenue, cBOICTBA U CIIEKTPBI MOJIeKyJ1. IOHHBIN 1
KOBAJICHTHBINA TUIIBI XUMHUYECKOM CBs3U. Buanl
JBUKEHUN B MOJIEKYJIE M TUIIBI MOJIEKYJISIPHBIX
cnekTpoB. Kitaccndukanus 3MeKTPOHHBIX COCTOSTHUH
moutekyi. [IpaBuiio oTOopa Ams K TPOMarHUTHBIX
[IEPEXO0JIOB B IByXaTOMHBIX MOJIEKYJIaX.

DJIeMEeHThI KBAHTOBOU cTaTUCTUKU. CHUCTEMBI
TOX/IECTBEHHBIX YacTUIl. Bo30HBI U pepMHOHEI.
Craructuueckue pacnpenencans Gepmu—/lupaka u
Bboze—OliHmmTeliHa. DNeKTpOHBI B KpUCTAIUIaX. DHEPTUA
®epmu. Pu3HUECKUE OCHOBBI CBEPXIPOBOJUMOCTH H
CBEPXTEKYUYECTH M UX KBAHTOBAs MPUPOAA.

YO

Onmuueckue
K8aHmMoBble
2eHepamopbl

BriayXneHHOE (MHIYIIMPOBAHHOE) U3TyUCHHE.
OnTHuecKkre KBaHTOBBIE TEHEPATOPHI (J1a3ephI).
Baxneiimue tunsl nazepoB. OCHOBHbIE KOMITIOHEHTHI
nazepa. CBOWMCTBA JJa3epHOTO W3ITYICHUS.

YO

Beeoenue 6 puzuxy

Uctopus oTkpeiTuii B pusuke sapa u yactul. OTKpbITHE

YO




s20pa u wacmuy PaAMOAKTUBHOCTH, JICKTPOHA, SAPa, adb(ha-yaCTHIl U UX
naeHTUUKAISA, HEUTPOHA, HEUTPUHO, JICTITOHOB,
ME30HOB Ha ()OHE Pa3BUTHsI KBAHTOBBIX U BOJTHOBBIX

NIPEACTABICHUMN.
10. |Ocnosnele 3apsia, pasMepbl, © Macchl siaep. DHEPIrust CBI3H U vO
Xapakxmepucmuxuy nedexT Macchl. KBanpymombHBINA IIEKTPUIeCKAN
s0ep. MOMEHT si7ipa. MarHUTHBIE MOMEHTHI HyKJIOHOB. CIiH

siipa. CBEpXTOHKAs CTPYKTYpa CEKTPATIBHBIX JTUHUM.
W3oTonmmyeckuii caur. YeTHOCTH BOTHOBOH (DYHKIIHH.

11. |[Jemexmopol u I"azopaspsianbie cyeTynkd. CHMHTHIUIAUOHHBIC YO
ucmoyHuky yacmuy  |cuetunku. Kagopumerpsl. TpekoBbie AETEKTOPHI, Kamepa
BunbcoHa, my3sIppKOBasi Kamepa, UCKpoBasi KaMmepa,
siepHbBIE POTOIMYITHCHH.

JIunennele yckopurenu. beratpoH. I{ukioTpos.
®azoTpoH. CUHXPOTPOH. YCKOpPEHHE HEUTPOHOB.

12. |Paouoaxmuenocme EctecTBeHHas M UCKYCCTBEHHAS PATUOAKTUBHOCTb. yO
Craructryeckuil xapakTep pacnana. BUuael v 3aK0HbI
pacnaza. [lepuox nomypacmnana, MOCTOsIHHAS pacnaja,
AKTHUBHOCTH UCTOYHHKA.

13. |Aoepnvie Ceuenne peakiuii. 3aKOHBI COXPAHEHUS B SAEPHBIX vO
npespaujenus peaKImsX.

CrioHTaHHOE U BBIHY)KJIEHHOE JeNIeHHEe Aaep. DHeprus
axtuBanuu. llermHas sinepras peaxmus. Kosddurment
Pa3MHOXKEHUS.

CuHTe3 Jerkux saep. SnepHple peakiuu B 3Be3/1aX.
HpOI/ICXO)KI[CHI/IC XUMHNYECCKHUX JJICMCHTOB.

14. |Bzaumooeticmsue [IpoxoxaeHre TSHKeIBIX 3apsKEHHBIX YaCTHUI] 9epe3 vO
yacmuy co cpeool BemiecTBo. [IpoxoxkaeHue JIerkux 3apsHKeHHBIX YaCTHIL
yepe3 BemecTBo. [IpoxoxieHne raMma-KBaHTOB 4epes
BeILeCTBO. bruonoruueckoe AeiCTBUE HOHU3UPYIOLIUX
u3nydeHui. Jlo3umerpuyeckue BeTMUUHBL.

15. |Kpamxue ceedenus o |S1nepHble Mojenu, ux kiaccupukanus. KanenbHas YO
s10epHbIX MOOensxX Moenb sapa. [lomyamnupuueckas Gpopmysia
Beiimzexkepa i sHepruu cBs3u siapa. O0oodeyHas
Moienb sipa. O0o0IeHHas MOEIh si/ipa.

16. |Onemenmapnule Tunbsl B3aUMOJIEHCTBHUS U KJIaCCU(DUKAIIHS YaCTHII. YO
yacmuybl YacTuIel 1 aHTUYACTHIIB. 3aKOHBI COXPAHCHHS,
peryaupyrouye npespaiieHus yactui. CucreMaTika
ajeMeHTapHbIX yacTull. CTaHaapTHAS MOJIECIb.

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYecKUe / ceMMHAPCKHe 3aHATHS/
J1abopaTopHbIe padoThl)

No HaunmenoBanue pasacia TemaTnka SaHﬂTHﬁ/pa6OT <1>0pMa TCKYLICTO
(Tembl) KOHTPOJIS
1. |Bgeoenue 6 amommnyro |PotorddexT: ero Buabl 1 3akoHbl. Popmyia Pewenue 3adau
Gusuxy. Inanemapnas | Dvinmreitna. D dext Komnrona.
Modens amoma CriexTpanbHble CEPUH BOJOPOAONOJO0HBIX CUCTEM.
Pesepgopoa—bopa ®opmyna bansmepa. KomMOMHAIMOHHBIN PUHLUI
Putna, Tepmsl.
Paccesinue anbda-uactun B onsite Pesepdopaa.
OnemeHTapHas Teopus aroma Bogopoaa Hunsca Bopa.
2. |Kopnyckynspro- Bouna nie Bpoiins. J{udpakmus 3JeKTPOHOB. Pewenue 3a0ay
60IHOBOU OYAUIM Bpemennoe u crarmonaproe ypasaenus Lpenunrepa.
ceoticms. OcHoBbl JIBrKeHre CBOOOTHOM YaCTHIIBL.
keanmogou meopuu.  |COOTHOIIEHHE HeonpeesieHHocTel [ elizenoepra.
YacTuna B 0THOMEPHON IPSIMOYTOJIbHOU




MMOTeHIMANBHOH siMe. [loTeHImansHbIl Oaphep KOHSUHOM
mpuHbl. TyHHEIbHBIH 3G GEKT.

3. |Keanmosas meopuss ~ |Pu3nyecKuil CMbICI KBaHTOBBIX 4yncell. [IpaBuiia orbopa.| Peuenue saday
amoma 8000pooa. CUMBOJIMKA COCTOSIHUI AJIEKTPOHA B aTOME.
Mrnocoanexmponnsie  |OpOUTAIBHBIN M COOCTBEHHBIM MEXaHUICCKU MOMCHTEHI.
amombvl [TomHerif MOMEHT uMIyibca. OTIICaHHE COCTOSTHAN
3NIEKTPOHA B aTOME C MOMOIIBI0 HA0OPOB KBAHTOBBIX
qucen.
OO0mIre MPUHITATIBEI OMTUCAHUS MHOTO3JICKTPOHHOTO
aTomMa. ATOMHbIE 000JI0YKH U TIOZ0O0JIOUKH.
DnexkTpoHHas KOHPUTYypaLusl.
XapakTeprucTUYECKOe PEHTI€HOBCKOe u3nydyenue. Cepun
B CIIEKTpax XapaKTEPUCTUIECKOTO U3IydeHUsl. 3aKOH
Mosziu.
4. |Monexynapuvie OnekTpoHs! B KpucTamuiax. JHeprus Oepmu. Pewenue 3a0au
CHeKmpul u OcHoBHbBIE KOMIIOHEHTHI J1a3epa. CBOWCTBA Ja3epHOT0
XUMUYECKASL CBA3b. U3TY4EHUS.
Onmuyeckue
K6aHmMOogble
2enepamopbl
5. |Bgedenue 6 puzuxy 3apsin, pazmepsl, 1 Macchl siaep. dedekt maccel u Pewenue 3adau
s0pa u vacmuy,. SHEPTHUS CBSI3H.
OcHosHbvle
Xapaxmepucmuxu soep
6. |. Jemexmopwl u Cuetunku. Kanopumerpsl. TpekoBble 1€TEKTOPHI, Pewenue 3a0au
UCTHOYHUKY Yacmuy.  |aAepHbIe POTOIMYIBCHH.
Paouoaxmuenocme Buaesl u 3akonsl pacniaga. [lepuon nomypacnana,
MOCTOSIHHASI paciiafa. AKTUBHOCTh HCTOYHHUKA.
7. |Aoepuwvie Ceuenue peakuuil. 3aKOHBI COXPaHEHUS B SCPHBIX Pewenue 3adau
npespauyeHusl. peaKumsx.
Bzaumooevucmeue CHnoHTaHHOE U BBIHYKJIEHHOE feneHue saep. LlenHas
yacmuy co cpeoou siepHas peakuusi. KoagduimeHt pasMHOKEHNSI.
Ho3umeTrpuueckrue BEIMUUHBI.
8. |Kpamxue ceéedenusi o |Dopmyna Belilzekkepa Aiisi SHEPTHHU CBSI3H /pa. Pewerue 3adau
10epHbIX MOOEIAX. 3aKOHBI COXPaHEHUs, PETYIHPYIOLINE TPEBPAILCHHS
Onemenmapnvie YacTHII.
yacmuybsl
Jlabopamoprule pabomoi
9. |Bsedenue 6 huszuxy JlaboparopHast pabota Ne 1. OnpexneneHue OTHOILIEHHS JIP
s0pa u wacmuy 3apsijia BJEKTPOHA K €r0 Macce METOJIOM MarHeTpoHa
10. |[Tnanemapnas modenw JIP
amoma Peszepgopoa— |JlaboparopHas padota Ne 2. OnbIT ppanka u repua
bopa
11. |Onmuyeckue JIP
CCAHMOBbI JlaboparopHas pabora Ne 3. MzyueHue HEOH-TEITUEBOTO
2enepamopbl f1asepa
12. |[nanemapnas sodexs JlaGoparopHast pabota Ne 4. M3ydyenume cepuaibHBIX P
amoma Peseppopoa— 9
Bopa 3aKOHOMEPHOCTEH B CIIEKTPE aToMa BOA0pOIa
13. |Mnoecosnexmponnvie |Jlabopartopnas pabora Ne 5. U3ydeHue TOHKOM JIP
amomvl CTPYKTYPBI JINHUH CHEKTpa aToMa HaTpus
14. |Beedenue 6 guzuxy JlaGoparopHas padota Ne 6. [TorpemHocty npu sIepHO- JIP
s0pa u yacmuy (hU3UIECKUX H3MEPEHIISIX
15. [Jlemexmopul u JlaGoparopHast pabdota Ne 7. M3ydeHue ra3opaspsgHOro JIP
UCTOYHUKY Yyacmuy  |cUETYHKa
16. |/lemexmopwl u JlaboparopHast pabora Ne 8. Uzyuenne JIP




UCMOYHUKU Hacmuy

CIHUHTHUJIJIAIIMOHHOTO ACTCKTOPa

17. | Jlemexmopot u JlaboparopHas pabota Ne 9. OmpejeneHue aKTHBHOCTH JIP
UCTMOYHUKY Yacmuy  |ACTOYHHUKA

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

19. |Bzaumooeiicmeue JlaboparopHast pabota Ne 11. Nzyuenue JIP

yacmuy co cpeooli

pacnpocTpaHeHHs ~ O€Ta-M3Iy4eHHS B  HEKOTOPBIX
MaTepuajax ¥ B BO3TyXe

20. |Bzaumooeiicmeue Jlaboparopuas pabGora Ne 12. V3yuyeHuwe YIJIOBOrO JIP
yacmuy co cpedoil pacnpe/eieH st KOCMHYECKUX JTydeit
21. |Bzaumooeticmeue Jlaboparopuast pabora Ne 13. Jlo3umeTpuyeckue JIP

uacmuy co cpeooll

BCJIMYMHBI 1 UX U3MCPCHUA

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcosoit
pa6otel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), manmucanue pedepara (P), acce (D),
kosutokBuyM (K), rectupoBanue (T), yctsiit oripoc (YO) u T.4.

I[Ipy  u3zyuyeHun

JUCHUITIIMHBI MOTYT IMPUMCHATHCA QJICKTPOHHOC 06y‘lCHI/IC,

JTMCTAaHIIMOHHBIC 00pa3oBaTeNibHbIC TeXHOJIoruu B coorBeTcTBHH ¢ DT'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)
CoryacHO yuyeOHOMY IUIaHy KypcoBble pPaOOTHI (IIPOEKTHI) IO JAaHHOW AWCIMIUIMHE HE
PEIyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOr0 00ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXcs Mo JUCHUILINHE (MOIYJII0)

Bung CPC

HepequL y‘le6H0'M€TOI[I/I‘I€CKOFO obecrneueHus JUCHUIIIWHEI I10
BBIIIOJIHCHUIO CAMOCTOSTCILHOM pa6OTLI

Pemenue 3amau

Memoouueckue ykazanusi no OpeaHu3ayuu CAMOCMOSMenrbHol pabonmvlt Ho
oucyuniune «OCHOBbL AMOMHOU U KEAHMOBOU (DUIUKUY, VMEEPHCOCHHbBLE
Kapeopoil onmosieKmporuku, npomoxor Ne  om 2.

Y4yeOHO-METOANYECKHUE MaTepuaibl I CaMOCTOATEIBHONM pabOThl O0YyYaloOlUXCs W3
YHCJIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHMUYCHHUSM UX 3[J0POBbS U BOCIIPUSATHS HH()OPMAITIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha s3bike bpaitns.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBIN TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHMHI€HTA
oOydJaronuxcs.

3. OOpa3oBaTe/jibHbIe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOECHUM JUCIHUNIHHBI
(Mmomyuis)




B xome wu3yyeHus [OUCLMIUIMHBI IIPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOLIUX
00pa30BaTENbHBIX TEXHOJOTHMM: JIEKIMH, MNPAKTUYECKHE 3aHiATHUA, NpoOjieMHOe oOyueHue,
MOJlyJIbHasl TEXHOJIOTHUS, MOATrOTOBKAa MHCbMEHHBIX AHAJUTHUYECKUX pabOT, caMOCTOSITENbHAs
paboTa CTy/IEHTOB.

KoMIeTeHTHOCTHBIN IOAXOA B paMKax IPEnoJaBaHUs IJUCLUIIIMHBI pPEaau3yercsi B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3TOBOTO INTYpMa, pa30opa KOHKPETHBIX CHUTyallMii, aHajan3a NeNarornyeckux 3ajad,
[e1arorMYecKoro 3KCIepruMeHTa, HHBIX (OPM) B COUETAaHUM C BHEAYIUTOPHOM pabOTOM.

WudopmanvoHHble  TEXHOJOTHM, TPHUMEHSEMbIE TPH U3YYCHHH JAUCHUILIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECYpCoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTtu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUU JUCLHUILIUHbBI
— I JIML C OIPAHMYEHHBIMH BO3MOXHOCTSMM 3J0pPOBbS INPEIyCMOTPEHA OpraHU3aLus
KOHCYJIbTAllMH C NCIIOJIB30BAHUEM 3JIEKTPOHHOM IOYTHI.

17. OueHouHble cpeacTBa /sl TeKYLIero KOHTPOJSl  yCIeBaeMOCTH W
NMPOMEKYTOYHOM aTTecTAllUN

OneHOYHBIE CpelCcTBa MpPEJHA3HAYCHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JTOCTHKEHUH 00yJaromMnXcsi, OCBOUBIINX MPOrpaMMy Y4eOHOM TUCHUTUIUHBI « OCHOBbI amOMHOU
U K8AHMOBOU PUUKU.

OneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /Ui MPOBEACHUS TEKYIIero
KOHTPOJIA B opMe mecmosulx 3a0anuil, 00OKIA0A-npe3eHmayuu no npooieMHbIM 80NPOCAM,
PA3HOYPOBHEBbIX 3a0anutl W TPOMEXKYTOYHOI aTTecrammu B (opme 3amaHuii K 3adery
BOIIPOCOB U 3a/IaHUM K 3K3aMEHY.

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKVIIIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTrTreCTalumn

Kon n HanmeHoBaHue HanMeHoBaHNE OLIECHOYHOIO CPECTBA
Ne Pesysprarel 00y4eHus
WHIUKATOpA . IIpomexyTouHas
n/n (B cooTBercTBHU C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTalus
OIIK-1.1 3naer | Onpenenenuss u eauHuipl | Konmponvhas paboma Oxzamen
(hyHIaMeHTaJIbHBIE U3MepeHust  (PU3NYECKUX
3aKOHbl ~ HPUPOJBI ¥ | BEJIUYUH,
OCHOBHblE  (hU3MUECKHE | XapaKTEePU3YHOLIHX
MaTeMaTHYECKHe 3aKOHBI | CBOICTBa
W METOABl HAKOIUICHWUS, | 3JIEKTPOMATHUTHOTO
1 | mepemaumn u 0O0pabOTKHM | WM3IYYCHUS, aTOMa H €ro
HHPOpPMATUH ANEKTPOHHOH  0OOJIOYKH,
aTOMHOTO aapa "
JJIEMEHTApHBIX YacTHIl, a
TaKxe (uznaeckue
3aKOHBI,  CBSI3BIBAIOIIHE
9TH BEJIMYHUHBL
OIIK-1.2 Crnocoben | OmuchiBaTh sBiieHus1, | Konmponvuas paboma Oxzamen
NPUMEHSITh  (PU3MYECKHe | CBS3aHHBIE C U3MEHEHHEM
3aKOHBI M1 MAaTEMaTHYECKH | | mpeobpa3oBaHUEM
METOABI Ui pemeHus | pu3udeckux CcHcTeM Ha
2 | 33724 TEOPETHYECKOTO U | OCHOBE ¢usmueckux
MPUKJIQJHOTO XapakTepa 3aKOHOB, OIMCBIBAIOIINX
obmme u crenuduuHbBIe
CBOWCTBa KBaHTOBBIX
CHCTEM.
OIIK-1.3 Bnaneer | Ilonyuats yuciennsle | Koumpoavuas paboma Oxzamen
HaBBIKAMU 3HAUEHMSI XapaKTEPUCTUK
3 | ucrosp3oBaHMsl  3HAHMU | (QU3MUECKMX CHCTEM Ha
GU3MKM W MaTeMaTHKH | OCHOBE (u3ngeckux
npu pemeHnH | 3aKOHOB, ONMCHIBAIONINX




NPaKTHYECKUX 3a/1a4 obmme u crenuduuHbIe
CBOWCTBA KBAaHTOBBIX
CHCTEM.
OIIK-2.1 Haxomur u | OcymecTBIsATh BEIOOp | JlabopamopHas paboma 3awuma
KPUTHUYECKH AaHAIM3UPYET | TEOPETHUECKUX Pa3zeioB, nabopamopnou
4 HHPOPMAIHIO, COIepKALINX  OCHOBHYIO pabomul
HEOOXOTUMYIO i | uHpOpMAIIIo 0
pelIeHUsT IOCTaBJIEHHOM | CBOWCTBax HU3y4aeMbIX
3aJa4uu CHCTEM.
OIIK-2.2 Criocoben | OcyliecTBIATh nonoop | Jlabopamopuas paboma 3awuma
BBIOMpAaTh  CIOCOOBI M | 00OpYyIOBaHHMS Juis nabopamopnot
CpeACTBa W3MEpPEHUH W | M3MEpeHHs BEJINYUH, pabombl
MPOBOIUTH XapaKTepU3YIOLINX
5 | akcnepuMeHTaNbHBIE MPEeAMET  MCCIIeI0BAaHUs,
UCCIIEI0BaHMUS Ha OCHOBaHHHU
nHpOpMAUN 0
(YHKIMOHAPOBAHUH
IpuOOpPOB.
OIIK-2.3 Bnameer | OcymectBnsaTs gucineHHoe | Jlabopamopras paboma 3awuma
crnocobamu 00paboTKM H | U rpadudeckoe n1abopamopHot
MPE/ICTABICHUS IIPEACTaBICHUE pabomul
MOJYYCHHBIX JIAHHBIX M | pe3yJbTaToB HW3MEpEHUil
OLICHKH MOTPEIIHOCTH | BEJIUYUH,
6 | pe3ynabTaTOB M3MEpEHHI XapaKTepU3YIOLINX
MpeAMET HMCCIICNOBAHMS, a
TaKKe BBITIOJTHUTD
NPOTHO3 O  IOBEACHHH
CHCTEMBl B H3MECHEHHBIX
YCIIOBUSIX.

TunoBbie KOHTPOJIbHbIE 3aJaHUSI HJIU HHbIE MAaTepUAJIbI, HEO0X0ANMMBbIE IJIfl OLIEHKH

3HAHWH, YMEeHHUIi, HABLIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEPU3YIOLIHUX ITANbI
¢GopMupoBaHusi KOMIIETeHIMI B MIpollecce 0CBOEHHUsI 00Pa30BaATEeJIbHON MPOrPaMMBbI
Ilpumepnbolii nepeuens 60npocos u 3a0anuil

Konmponvnana paboma

Bapuanm 1

1 Iokouswuticas amom 6000pooa no21omuil (OmoH, 8 pe3ylbmame 4e2o 31eKMPOH,
HAXoO0UBWUICS HA 8MOpOll 6OPOBCKol opbume, 8vliemen U3 amoma co ckopocmoio 6-1 0° wm/e.
Haiimu uacmomy noznowennozo ¢oomona.

2 Bviuuciume npeoden cepuu bpaxkema.

3 Ha ocHnosanuu 60posckou meopuu 6000POOONOO0OHBIX CUCmeM Haumu paouyc
91eKMPOHHOU OPOUMBL HA NAMOM YPOBHE 8 AMOoMe 8000POOQ.

4 Kakou MuHUMAIbHOU KUuHemuyeckou 23Hepeuelti (6 3B) Oonsxcen obradamo
6000p000N0006HbITI uon He' | umobui npu Heynpyzom cmMonKHOSeHuu ¢ Opyeum maxkum dice
HEeNnoOBUNCHBIM UOHOM OOUH U3 UOHO8 nepeulesl 8 8030yiucoeHHoe cocmosanue?

5 Hatimu epanuyel cnekmpanvbHol obracmu, 6 npedenax KOmopou pacnoniodceHsbl JUHU
cepuu banomepa amomapnozo 6000pooa.

6 3apsoicennviti 0o nomenyuana 5 B memannuueckuti wapuxk paouyca 2 cm o0ayuarom
ceemom ¢ onunou 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 Okcnepumenmanvhble OCHOBAHUSL KBAHMOBO20 NOOX00Ad K ONUCAHUI) AMOMHBIX U
CYOAMOMHBIX CUCTNEM.




2 DKCcnepumeHmanbHble OCHOBAHUSA 01 YMEEPHCOEHUS KOPNYCKYIAPHO-B0IHOB020 0YaANUIMA
CBOUCME AMOMHBIX U CYOAMOMHBIX CUCTNEM.
3 Okcnepumenmanvhbie OCHO8bL NOCMPOEHUS KEAHMOBLIX ONMUYECKUX 2EHEPAMOPOS.

3ayeTHO-IK3aMeHAIHOHHbIE MaTepUabl [Jsl MPOMEXKYTOYHON  aTTecTalluu
(3x3ameH)

(Bonpocul k sxzameny.)

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

2. OKCIIEpUMEHTaIbHbIE JaHHbIE O CTpoeHUH aroMa. CHEeKTpalbHbIE CEpUU
BOJIOpO10TIOI00HBIX cucteM. Popmyna bansmepa. KomOnHanmonsslil npuHuun Purtia, TepMsl.

3. Knaccuueckast mogens aroma Tomcona. Onwitel Pesepdopma. BeiBoa dopmyisl
Peszepdopna ans paccesnus anbda-uactuil. [Inanerapuas moaens aroma Pesepdopaa.

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

DKCIEPUMEHTAIBHOE TOJATBEPKACHUE JUCKPETHOM CTPYKTYpPhl DJHEPreTUYECKUX YpPOBHEH
atoMoB, onbITel ®panka u ['epua. Hegocrarku teopuun bopa.

S. ['unoreza ne Bpoiinsg u ee SKCIepUMEHTATBbHOE IMOATBEPXKACHUE, Audpaxius
3JIEKTPOHOB, aTOMOB, HelTpoHOB. OnbIThl JleBuccona—/xepmepa u ToMmcoHa.
6. CocrosiHMEe 4dYacTHIIBI B KBAHTOBOW Teopuu. BomHoBas ¢yHKuus u ee

CTaTUCTUYECKUM CMbICI. BpemeHHoe u craunoHapHoe ypaBHeHus lllpenunrepa. YcioBue
BO3MOXXHOCTH  OJHOBpEMEHHOro  m3MepeHus  (usmdeckux  BenmuuH.  CoOTHOIIECHHE
HeonpeneneHHocTel [ elizenoepra.

7. XapakTepHble 33/1a4i KBAHTOBOM MeXaHUKU. J[BHykeHHEe CBOOOIHOM YacTHIIbI.

8. XapakTepHble 3aJa4d KBaHTOBOM MexaHMku. Yactuna B OJZHOMEPHOHU
IIPSAMOYTOJIBHOW ITOTEHIMAIBHOU SIME.

9. XapakTepHbIE 33/1a4l KBAHTOBOM MexaHUKH. OTpax€HUe U NMPOXO0KIECHUE CKBO3b

NPSIMOYTOJIBHBIN TOTEHIMaNbHbI mopor. IloTeHnuanbHblii Oapbep KOHEYHON IIMPUHBI.
TyHHenbHBIN 3P PEKT.

10. XapakTepHble 3aJa4yd  KBAHTOBOM MeXaHUKHU. JIMHEWHBIM TapMOHUYECKHI
OCIIWILIATOP.
11. KBaHTOBO-MEXaHWYEeCKOE oOmucaHue aroMa BoaopoAa. PU3HMYECKHI CMBICI

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

12. Tonkas cTpyKTypa CHEKTPaJbHbBIX JIMHUI BOAOPOIONOAOOHBIX aToMOB. CIMH U
COOCTBEHHBI MarHUTHBIA MOMEHT 3JIEKTpPOHA. OKCIEPUMEHTAIBHOE J10Ka3aTelIbCTBO
CyILECTBOBaHMs clMHA, onbIThl llITepHa—I'epnaxa.

13. OpOuTayibHBIE MAarHUTHBIM M MEXaHWYEeCKUW MOMEHTHI. [loJmHBII MOMEHT
umnynbca. OnucaHue COCTOSHHUM 3JeKTpOHA B aTOME C IMOMOIIbI0 HA0OPOB KBAHTOBBIX YHCEIL.
CnuH-opOHUTaAIEHOE B3aUMO/ICHCTBUE.

14.  Cnextpsl menounsix Metamios. [IpaBuia orOopa u criekTpaibHble cepun. O0mue
INPUHIMUIIBL  ONMCAaHHUS MHOIO3JEKTpoHHOro aroma. Ilpunmun Ilaynm w ero kBaHTOBO-
MeXxaHu4ecKkas GopMyIupoBKa. ATOMHbIE 000JI0UYKHU U MOI000I0UYKH.

15. CymmapHble OpOUTaNIbHBIN, CIMHOBBIA U MOJIHBI MOMEHTHI MHOTO3JIEKTPOHHOTO
aToMma. 3amoJHEHHE IEKTPOHHBIX 000J04Yek B aTtoMax. [lepmojuueckas cucreMa 3JIEMEHTOB
MenneneeBa. DneKTpoHHas KOH(GUTYpaIUs U MpaBuiia XyH/a.

16.  XapakrtepucTuueckoe peHTTeHOBCKoe wu3iaydyeHue. Cepum B CHEKTpax
XapaKTepUCTHUUECKOro u3nydeHus. 3akoH Mosnu. OcobeHHocTH criekTpa norjomieHus. ToHkas
CTPYKTypa PEHTT€HOBCKHUX CIIEKTPOB.

17. CtpoeHue, cBOMCTBA U CHEKTpbl MosieKyd. VOHHBIH M KOBAJEHTHBIM THIIBI
XUMHYECKON CBs3M. BuIbl IBWKEHHMII B MOJEKYyJ€ M THUIBI MOJEKYJISPHBIX CIEKTPOB.



Knaccugukaius >meKTpOHHBIX COCTOSHUN Mojekyn. [IpaBuio orGopa uist 37€KTPOMAarHUTHBIX
MEPEXO0JI0B B ABYXaTOMHBIX MOJIEKYJIAX.

18.  DnemeHTH KBaHTOBOW CTATUCTUKU. CHCTEMBI TOXKIECTBEHHBIX YacTUI. bO30HBI U
dbepmuonsl. Ctatuctuueckue pacupenencHuss Gepmu—/Iupaka u boze—DiiHmTeliHa. IIEKTPOHBI
B Kpuctamax. JHeprus @epmu. @u3nueckue OCHOBBI CBEPXIPOBOAMMOCTH U CBEPXTEKYUECTH U
MX KBAHTOBAs IPUPOJA.

19.  BmmHyxzneHHoe (MHAyLHpOBaHHOE) u3dydeHHe. ONTHYECKHE  KBAaHTOBBIC
reHepaTopsl (J1a3epsl). Baxueiimue Tumnsl gazepoB. OCHOBHbIE KOMIIOHEHTHI J1a3epa. CBolicTBa
Ja3€pHOI0 U3JTyYEHUS.

20.  3Bapsa, pa3Mepbl, U Macchl sep. OHEprusi CBSI3M U JePEeKT MAaccChl.
KBazpyrosbHbIN 2JIEKTpUYECKUI MOMEHT siipa. MarHuTHble MOMEHTHI HYKJIOHOB. CIIMH sfpa.
CBepXTOHKAs CTPYKTYpa CHEKTPAIbHBIX JUHUM. M30TONMYECKUI CIBUT.

21. lazopazpsianbie  cuetunku. CHUHTWUSLIUOHHBIE cueTyuku. Kanopumerpsl.
TpekoBble AETEKTOpHI, Kamepa BuiabcoHa, my3bIpbKOBasi Kamepa, UCKpOBas Kamepa, sSACpHbIC
($OTOAIMYITBCHH.

22. Jluneiinbie yckoputenu. berarpon. Luxnorpon. ®azorpoH. CHHXPOTpOH.
Y cKkopeHne HEUTPOHOB.

23. EcTecTBeHHass U MCKYCCTBEHHas paJMOaKTUBHOCTb. CTaTUCTUYECKUN XapakTep

pacnazna. Bunel u 3akoHbl pacnana. Ilepuon mosypacnana, mocTosiHHas pacraja, aKTUBHOCTb
HCTOYHUKA.

24.  CeueHue peakiuii. 3aKOHBI COXpPaHEHHS B SICPHBIX PEAKIIHSIX.

25. CrioHTaHHOE W BBIHYKIEHHOE JIeJeHHE sijaep. DHeprus axtuBanuu. llemHas
saepHas peakius. KoagdunueHt pasMHoKeHUS.

26.  Cunrte3 nerkux suep. SlaepHele peakuud B 3Be3dax. lIpoucxokneHue
XUMHUYECKHUX AJIEMEHTOB.

27. llpoxoxaeHue dYacTUIl M TraMMa-KBaHTOB 4epe3 BeIlecTBO.. buomormueckoe
JICUCTBUE HOHU3UPYIOIIUX U3TydyeHHU. J[03UMMeTprYecKrue BEJIMYUHBI.

28.  Tumnbl B3auMopeicTBUS W KiaccuuUKalus yacTull. YacTUIBI U aHTHYACTHIIBL.

3aKoHBI COXpaHEHHUs, PETyIUPYIONIMe MpeBpamnieHus 4dactuil. CHcTeMaTHKa 3JIeMEHTapHBIX
yactull. CTaHgapTHAsE MOJENb.

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs

Onenka Kputepuu onieHrBaHUs 110 K3aMEHY
Bhicokuii OLEHKY ~«OTJIHYHO»  3aCIyKMBACT CTYIEHT, OCBOUBILIUN 3HaHUS,
YPOBEHB (5 YMEHU, KOMITEHLUMH M TEOPETUYECKHH Marepual 6e3 mpoOenos;
(oTIHuHO) BBIMIOJTHUBIINK BCE 3aJaHUsl, MPEAYCMOTPEHHbIE y4EOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YpPOBHE; MPaKTUYECKHE HaBBIKA
1po¢eCCHOHATLHOIO IPUMEHEHHUsI OCBOCHHBIX 3HAHUH C(OPMHUPOBAHBI.
Cpennnii OLICHKY «XOpOILO» 3aCIy’KUBAa€T CTYACHT, NPAKTHUUECKU IOJHOCTBHIO
YPOBEHB «4» OCBOMBIIMN 3HAHUSA, YMEHMs, KOMIIETEHIMH U TEOPETHUYECKUM
(xopo110) MaTepuain, ydeOHble 3aJaHusl HE OILIEHEHbl MaKCUMAJIbHBIM YHCIIOM
0aJI0B, B OCHOBHOM C(hOpMHPOBaI MPAKTUUYECKHE HABBIKU.
IToporossiii OLICHKY «YyJIOBJIETBOPHUTEIBHO» 3aCIyKUBAET CTYAEHT, YaCTUYHO C
YPOBEHB «3» npoberaMd  OCBOMBIIMM  3HAHUS, YMEHHS, KOMIIETEHIUH H
(YymoBieTBOpUTE | TEOPETHUYECKUH MaTepuay, MHOTMe Yy4yeOHble 3ajaHusi 100 He
JILHO) BBITIOJIHWI, JIMOO OHU OICHEHBI YHCJIOM OaIOB OJM3KUM K
MUHUMAJIBHOMY, HEKOTOPBIC TPAKTHUECKHUE HABBIKU HE COPMUPOBAHBI.
MuHUMaIBHBI | OIIEHKY «HEYJOBJIETBOPUTEIHHOY 3aCIIy’)KMBAET CTYJI€HT, HE OCBOUBILIUMN
YPOBEHB «2» 3HAHUSA, YMEHUS, KOMIIETEHIINN U TEOPETUUYECKUI MaTepuai, yueOHbIe
(HeyOBIETBOPHU | 3a/laHus HE BBIMOJHUI, IPAKTUYECKHE HABBIKU HE CPOPMUPOBAHBI.
TEJILHO)




OueHoYHBIE CpeAcTBAa Ul WHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM UX WHAMBUIYAIbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— Ipu HEOOXOIMMOCTH HHBAIMAAM W JIMIAM C OrPAaHWYECHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI IIPEIOCTABIISIETCS IOTIOJHUTEIEHOE BpeMsI [Tl OJATOTOBKH OTBETA HA DK3aMEHE;

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

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M WHBAINAOB TMPOIEIypa OLEHHBAHUS pE3YNbTAaTOB OOYYEHHS MO AWUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHUS PE3yIHTATOB OOYYEHHS MHBAJIHMIOB M JIMI[ C OTPAaHMYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpUBaeT IPeI0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst 1 ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. llepeyeHb y4eOHOM JIUTEPATYPbI, HHGPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Uil

5.1. YueOHasi auTeparypa

1. CasenweB U.B. Kypc ¢puzuku [DnekrpoHHslit pecype]: yueOHoe ocobue: B 3 1. T. 3:
KBanToBas ontuka. AtomHas pusuka. ®uszmka tBepaoro Tena. Guzrka aTOMHOTO sApa U
snemenTapHbix dactuil / Casenses W. B. — CI16.: Jlanb, 2018. — 308 ¢. — Pexxum gocrymna:

https://e.lanbook.com/book/98247#authors

2. AtomHas ¢usmka: yuebHo-meroanueckoe mocodue / [A.I1. Bapkos, B.C. Jopor, B.E.
JIsicenko u n1p.]; M-Bo obpa3zoBanus u Hayku Poc. ®enepanuu, Kybanckuii roc. yH-T. —
Kpacnonap: [KyOaHckuii rocynapctBenHsiit ynusepcuter], 2016.

3. Uponos MN.E. KanToBas ¢uzuka. OCHOBHBIE 3aKOHBI: Y4eOHOE TTOCO0He
[DnexkTpoHHBIH pecypc]: yuel. mocobue — DnekTpoH. qaH. — Mocka: M3aareascTBo
«Jlaboparopus 3Hanmi», 2017. — 261 c. — Pexxum nocryma:

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

4. Uponos U.E. 3amauu no obuieit ¢pusuke [ DNEeKTpOHHBIN pecypc]: yueOHoe mocodune
nnsisy3oB / Uponos, UL.E. — 11-e uza. — M.: Jlaboparopwus 3Hanmii, 2017. — 434 c. — Pexxum
JOCTyTIA!

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

Jl1s1 ocBOeHMS TUCHMILIMHBI HHBAJIUAAMH M JINLIAMH € OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI UMEIOTCS U3AaHNUS B 3JIeKTPOHHOM BH/€ B 3JIeKTPOHHO-
OuodmoreunbIx cucremax «J/Jlaub» u «fOpaur».

5.2. llepuoanyeckasi JuTEpPaTypa

B mupe Hayku

XKypHan skcriepuMeHTalIbHON U TeOpeTUIEeCKON (HU3UKI
W3Bectus poccuiickoit akagemun Hayk. Cepust pusnueckas



WmxeHnepHo-(hU3UYeCKHid KypHaT

[Tucema B sXypHaT SKCIEPUMEHTATBHOM U TEOPETHUECKOU (PU3UKH

Ycenexu pu3nuecKkux HayK — eKEeMECSYHbIN KypHall. DIEKTPOHHAsS BEpCHUs KypHaa:
aHHOTAIMH, CTaThH B (hopmare pdf

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHbIe Npo(eccHOHATBHBIE 0a3bl

JAHHBIX U HH(bOpMaIII/IOHHbIe CIIpaBOYHbIC CHCTEMbI
J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):
1. DBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. DBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHbIX )XYPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

arwnhE

7. HammonanbHas »3JIeKTpOHHas OuOIMOTEeKa (IOCTyn K DIEKTPOHHOM Oubmmnorteke

nucceprauuii Poceuiickoit rocynapcreennoit ouonuorexu (PI'B) https://rusneb.ru/

8. IIpe3mmenrtckas oudimoreka uM. b.H. Enpumna https://www.prlib.ru/

9. Dnekrponnas koyueknus Oxkcdopackoro Poccuiickoro ®@onma
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 nHpopmanronnas cucrema POCCUSA http://uisrussia.msu.ru

HNudpopmManuoHHbIE CIPABOYHbIEC CHCTEMBI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUcTeMa (JOCTYII MO JIOKAJIBHOM CETH ¢
KOMIIBIOTEPOB OMOTHUOTEKH )

Pecypcbl cBoOOAHOTO OCTYHA:

1. AmepuKaHCKas nmaTeHTHas 0a3a JaHHbBIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJCKUX auccepTaiuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMHHUCTEpPCTBO HayKHu U BbIcIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. HWudopmanumonnas cucrema "EanHoe okHO qocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .
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8. dexepanbHBIN HEHTP UH(OPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoext ['ocymapcTBeHHOro MHCTUTYTa pycckoro A3bika uMeHu A.C. [Tymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMannoHHbIi moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cmyx0a TeMaTHYECKUX TOJIKOBBIX clioBapei http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OO6pazoBarenbpHbIN TopTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit dexepanun". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYpPChI

KyoI'Y:

1. Cpena moayiapHOTO JUHaMU4eckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX ITaHOB, YU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIHKAMNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnmorexa nHHOpMAIIMOHHBIX pecypcoB Kadeapbl nHHOPMAITHOHHBIX
oOpa3oBaTelbHbIX TexHONOrHi http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DIeKTpoHHbIE 00pa30BaTENIbHBIC Pecypchl Kadeapbl HH)OPMAIMOHHBIX CHCTEM U
TexHoymoruii B oOpazoBanmu KyOl'Y u Hayuno-merommueckoro >xypnama "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3zaHuUsl /sl OOYYAIOIIMXCSl 10 OCBOGHHI0 JAUCHUILIMHBI
(Mmonmy.Jist)

Oouwgue pekomenoayuu no camocmoamenbHou padome o0yUarOUUXcs

AToMHasT W KBaHTOBas (PW3WKa SBISIOTCS OTACIBHBIMH PA3BHTHIMH  pa3JielIaMH
€CTECTBEHHOHAYYHBIX 3HAHMH C CYIIECTBEHHOW HUCTOpUEH U COOCTBEHHBIMH OCOOCHHOCTSIMHU.
Jnst ocBOeHMSI NaHHOW JUCHUIUIMHBI HEOOXOJMMO OBJIAJIETh BCEMH pa3jieliaMHd  BBICIICH
MaTeMaTUKH U OCBOUTH BCE pa3fenbl pyHaamMeHTanbHOU (Gu3uku. OCOOCHHOCTHIO AUCIUTIITMHBI
SABJISIIOTCS Ha0Op HurJe OoJjiee HE BCTPEYAIOUIUMXCS TOHSATHH KBAaHTOBAaHWUS M BBICOKAS
Harpy>KeHHOCTh MAaTEMaTHUYECKUMHU PacueTaMH.

[Ipu camocTosiTenbHOU pabore cieayeT oOpamarth BHUMAaHHE HE TOJBKO Ha
TEOPETUYECKHI MaTepHuall, BOCIIPUHUMAsl €ro BO BCEH MOJIHOTE, HO U Ha MPUMEpPHl pelIeHus
3a/1a4, KOTOPbIE YT KJII0U K MOHUMAHUIO CIIEU(DUIECKUX METOJIOB M KOHIIETIITUH.

ConpoBoXKJIeHHE CaMOCTOATEIHHOW PAa0OTHI CTYIEHTOB MOXET OBITh OPraHU30BAHO B
cienyromux hopmax:

— COCTaBJIGHHEM WHIUBUIYaJIbHBIX IJJAHOB CAMOCTOSITETFHOM pPAaOOTHI KaXXIOTO U3
CTYJICHTOB C YKa3aHUEM TEMbI U BUJIOB 3aHATUMN, (DOPM U CPOKOB MIPEACTABICHUS PE3yJIbTATOB;

— TPOBEJACHHEM KOHCYNIbTallui (MHIMBUIYaIbHBIX WJIM TPYMIIOBBIX), B TOM YHUCIE C
MIPUMEHECHHUEM JUCTAHIIMOHHON Cpe/ibl 00yIeHUSI.

Kputepuii onieHku 3QheKTUBHOCTH CaMOCTOSITEIHHON pabOThI CTYJACHTOB (popMHpyeTCs
B XO0JI€ MPOMEXYTOYHOTO KOHTPOJISI TMPOIeCcCca BBIMOTHEHUS 3aJaHW M OCYIIECTBISIETCS Ha
OCHOBE pAa3JMYHBIX CIIOCOOOB B3aMMOICHCTBHSI B OTKPBITOM HH(POPMAIIMOHHON cpene u
OoTpakaeTcs B mporecce (GOPMHUPOBAHUS TaK HA3bIBAEMOTO «DJIEKTPOHHOTO TOpThens
CTYJCHTaY.

B cooTBercTBMM ¢ O3TUM TIpU TPOBEJACHWHM OIEPATUBHOTO KOHTPOJS MOTYT
HCIIOJIb30BATHCS KOHTPOJIBHBIE BOIIPOCHI K COOTBETCTBYIOIIUM pa3jieiaM JTUCIUTUIHHEIL.

KoHTpob oCymiecTBIsSIeTCS TTOCPEACTBOM W BBIMOJTHEHHUS MHUCHMEHHBIX KOHTPOJBHBIX
paboT Mo OKOHYAHUH U3YUYEHHS TeM YU4eOHOU TUCITUTUINHEI.

ComnpoBOXIEHHE CaMOCTOSITEIHHOM palbOThl CTYJEHTOB TaKXKe OpPraHW30BaHO B

crenyrmux popmax:
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— BBITIOJITHEHHUE CEMECTPOBON KOHTPOJIBHOM paboThI 110 MHMBHIyaIbHBIM BapHAHTaM;

— YCBOEHHE, IONOJHEHHWE M BHUKaHUE B pa3OupaeMble pasfesbl AUCHUIUIMHBL IIPU
IIOMOIIM 3HAaHUM II0Jly4aeMbIX II0 CPEACTBAM H3Yy4YEHUs PEKOMEHAYEMOHM JUTepaTypel M
OCYILECTBIIIEMOE IIyTEM HallMcaHus pedepaTuBHbIX padoT;

— KOHCYJIbTaluU, OPraHU30BAHHBLIC JIA PA3BACHCHUA HpOGJ’IGMHBIX MOMCHTOB IIpU
CaMOCTOSITEJIbHOM M3yYEHMH T€X WM MHBIX aCIEeKTOB pa3JelioB ycBaWBaeMoW MH(opmauuu B
JOUCLIUAIIIIMHE.

KoHTponbs ocymiecTBisieTcss IMyTeM IPOBEIEHUS ONPOCOB CTYIEHTOB IO OKOHYAaHUU
u3ydyeHus: TeM y4yeOHOW juctuiumHbl. [Ipy NpPOBEAEHHMHM TEKYIIETO KOHTPOJIS MOTYT
UCIOJIb30BaThCsl KOHTPOJIBHBIE BOINPOCHI, TECTOBBIE 3ahaHus, 3anaud. CryneHTamMu 1o
H3y‘-1€HHOﬁ AUCHUIINIMHE BBIMIOJIHACTCA pAd KOHTPOJbHBIX pa60T.

ITpomexkyTOUHBIH KOHTPOJIb OCYLIECTBISETCA B BUJE 3K3aMEHa B KOHIE 4-ro cemecTpa.
Ha »sx3ameHe cTyneHTaMm IpeajaraeTcsi OTBETHTb Ha 2 BOIIpOca IO MarepuagaM y4eOHOI
JUCLMIUIMHBL U pemuTh 3aaady. Ilo urtoram oTBeTa Ha SK3aMeHE IPENoJaBaTelb OLIEHUBAET
3HAaHUA CTyJACHTA. OI_IGHKa Ha DK3aMEHE SIBJISICTCS NTOTOBOM 10 JAUCHUIIIIMHE.

B ocBoeHHMH IUCHMIUIMHBI MHBAIWJAMU M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBBsI OOJBIIOE 3HAYEHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM ¢)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU O0YUYEHHUs U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MCXKAY NOperoaaBaTciicM U O6yT-IaIOHII/IMC$I HHBAJIMLJOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10pOBbSL.

7. MaTepuajbHO-TeXHHYECKOe o0ecrieyeHne 1Mo JUCIUIIHHe (MOYTI0)

HanmMmeHoBaHue crieriaabHBIX OCHaIICHHOCTH CTIEIUATBHBIX IlepedyeHp MUIIEH3MOHHOTO
MIOMENIEHU MIOMELIECHU MIPOrPaMMHOT0 00eCTIeUeHHs
VuebHbIe ayIUTOPHU st | MeGenb: yueOHast MeGesb MS Windows, MS Office
MIPOBEEHUS 3aHATUH JTeKIHOHHOTO | TeXxHH4eckue cpeicTBa 00ydeHus:
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VueGHbIe ayIUTOPHU st | MeGenb: yueOHast MmeGerb MS Windows, MS Office
MIPOBEACHUSA 3aHATHHN | TexHH4eckue cpencTBa 0OydeHus:

CEMUHAPCKOr0 TUIlA, IPYIIOBBIX U | 3KpaH, IPOEKTOP, KOMIIBIOTEP
UHIUBUAYAIbHBIX KOHCYIbTALUM,

TEKYIIEro KOHTPOJIS u
MPOMEKYTOYHOM aTTeCcTaluu

YuebOHble ayJMTOPUA st | Mebenb: yueOHast MmeOelb MS Windows, MS Office
npoBe/ieHust 1abopaTtopHbIXx pabor | TexHuuecKue cpecTBa 00yUeHHS:

(aym. 225¢). KOMIIBIOTEP

Ob6opynoBanue: nabopaTopHbIe
YCTaHOBKHW U CTCHbI

JUis  caMocToATENbHOW  paboThl  OOy4aromMxcs MPeAYyCMOTPEHbl  IOMEIIEHHUS,
YKOMIUIEKTOBAHHBIE CHEIMAIH3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «/HTepHeT» M o0ecrneyeHueM JOCTyNa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaumeHoBaHue noMeneHun 1 OCHAIIIEHHOCTD ITOMEIIEHUI TS [TepeueHb AMIIEH3MOHHOTO
CaMOCTOSATENIFHON PabOTHI CaMOCTOSTENTFHON pabOTHI MPOTPAMMHOTO 00eCTIeUeHHS
00yJarommxcst 00yJaromuxcst
[oMmeleHne s caMOCTOSATENbHOM | Mebenb: yueGHas MeOenb MS Windows, MS Office
paboTel o0y4aromuxcs (YuTanpHblid | KoMmnekt — crenuanu3upoBaHHON
3as1 HayuHoit GubmmnoTexn) MeOeNn: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEepHAsI
TeXHUKAa C TMOJKIIOUYEHUEM K
nH(popManMoHHO-




KOMMYHUKaIIMOHHOH cetn
«/HTEpHET» ¥ IIOCTyIOM B
3NMEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHON  OpraHW3aLUH,
BeO-KaMepbl, KOMMYHHKallMOHHOE
obopynoBanue, obecrednBaromee
JOCTYm K  CETH  HHTEpHET
(mpoBoaHOE COEMHEHUE u
OecrpoBOfHOE  COEIUHEHUE IO
texronorun Wi-Fi)

INomernieHne Il caMOCTOSATENBHOM
paboTel 0Oyuaromuxcs (aya.211c)

Me0enb: yueOHas meOeIb
KoMrulekT  cnenuamM3upoBaHHON
MeOeIi: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEPHAS
TeXHHKa C TOAKIIOYCHHEM K
HHPOPMALTMOHHO-
KOMMYHHMKAIIUOHHOM
«lHTepHETY» W IIOCTYyIIOM B
9JEKTPOHHYI0  MH()OPMAIOHHO-
00pazoBaTeNbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIlHOHHOE
obopynoBanue, oOecreunBaromice
J0CTyl K CCTH HUHTCPHET
(mpoBomHOE COCIIHECHUE u
OecrpoBOIHOE  COCIUHECHHE — II0
texuomorud Wi-Fi)

CETH

MS Windows, MS Office




