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1. IEJIM Y 3ATAYA OCBOEHUSI TUCUMILIMHBI Leas nsyuenus
JMUCHMIIIMHBI:

- HOpCACTaBUTL CTyACHTAM I/IH(bOpMaHI/IIO 110 OCHOBaM ﬂHCpHOﬁ (1)I/I3I/IKI/I.

3agaun H3YYCHU A NUCHUIIMHBI:

- CcOoOOIICHHE CTYyJEHTaM CBEICHUI 00 OCHOBHBIX CBOHCTBaX aTOMHBIX SJIEP; KBAHTOBBIX XapaKTEPHCTHUKAX
SICPHBIX COCTOSIHUH; AJICKTPOMArHUTHBIX MEPEX0/ax B SIpax, HYKJIIOH- HYKJIOHHBIX B3aUMOJICHCTBHSX U
CBOWCTBAX SIICPHBIX CHJI, SJCPHBIX MOJICNIAX U SICPHBIX PEAKIUIX; HEHTPOHHBIX () (EKTUBHBIX CCUCHUAX B
00beMe HeOOXOMMOM TSI OCBOSHUS (DM3MYECKUX OCHOB SIIEPHOM (PM3UKH M TEXHOJIOTHH.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI (naee
- OIl) BAKAJTIABPUATA

JlMcuuninHa peanusyercsl B paMKax 00s3aTelNbHON 4acTH U OTHOCHUTCS K 001Ienpoh)eCCHOHATBHOMY MOYJIIO.

JIJis OCBOCHHMSI AUCHUILUIMHBI HEOOXOAUMBI KOMIICTCHIIUM, COPMHUPOBAHHBIC B paMKax H3yUEHUS CIICIYIOIIUX
JucHuIlng; «Duzukay, « XuMus».

JMCUMILIMHBL  W/WIM  TPAaKTUKH, JUISI KOTOPBIX OCBOCHHE JAaHHOW JMCHUIUIMHBI HEOOXOJMMO Kak
npenuiecTBytomee: «MeauKo-OMOJIOTHYECKUE OCHOBBI  PaJMAllMOHHON Oe3omacHocTHY, «be3omacHOCTh
KU3HEACITCILHOCTHY, «ATOMHOE IIPaBo», «PalualimoHHas U SK0JIOTHYeckast 0€30MacHOCTh 00BEKTOB SIIEPHOTO
TOTLTUBHOTO MHKIIa», «PanannoHHas TUTHEHA, BEIMIOJIHEHNE HAyIHO-UCCIIEI0BATEIhCKON pabOTHI, BCEX BHIIOB
MIPAKTUKH ¥ BBITYCKHOHN KBAIM()UKAIIMOHHON pabOTHI.

JucuunnuHa uzydaercst Ha 3 Kypce B 5 cemecTpe.

3. IEPEYEHb [IIVIAHUPYEMBbBIX PE3YJIIBTATOB OBYYEHHA 1O JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMM PE3YJIbTATAMHA OCBOEHUS OGPA30BATEJILHOM
INPOI'PAMMBI



B PE3yJabTaTC OCBOCHUMA OOII 6aKaﬂaBpI/IaTa 06}/‘{3}0]]_[1/1171051 JAOJDKCH OBJIAACTL CICAYIOIMMHU PE3yJIbTaTaMU
O6V‘IGHI/I$I IO JUCIUIIIINHEC!

Koowt \Haumenoeanue komnemeHyuu Koo u naumenosanue unoukamopa
KomnemeHuyuil 00CMUdNCEHUSA KOMREeMeHUUU
T1K-1 Cr1ocoOHOCTh UCHOJIL30BaTh 3-T1K-1: OCHOBHBIE CBONCTBA .
HayTHO-TEXHUICCKYIO _ [XapaKTepHCTHKH aTOMHBIX Siep U SACPHBIX
MH(OPMAIIHIO, OTEUECTBEHHBIA U |nenpiyii  3aKOHBI COXPAHEHHS B SACPHBIX
3apyOeKHBIH OMBIT B 0011ACTH PEakMaAX  OCHOBHBIE  3aKOHOMEPHOCTH|
[IPOBEACHIS XUMIIECKOTO DAJMOAKTUBHBIX ~ NPEBpALIEHUH;  0OIIHe
aHaJIM3a KOHKPETHBIX 00BEKTOB  |.poiicrRa ANEPHBIX PEAKIMI U OCOOEHHOCTH
(Cmpb’l’v notyabpuKaTos, A71EpHBIX peakiuii; OCHOBHBIE
[OTOBOU MPOAYKIINH, B TOM qHCJ}e 3aKOHOMEPHOCTH B3aMMO/ICHCTBHS
(apmarieBTHiECKIX CYOCTAHINH) MOHU3UPYIOIIETO0 M3JIYYEHHUS C BEIIECTBOM;
NETaIbHbIE  XApPaKTEPUCTUKU  Mpolecca)
eJICHUs] aTOMHBIX S7Ep.
V-IIK-1: npuMeHsTh OCHOBHBIE CBOWMCTBA U
XapPaKTEPUCTUKU aTOMHBIX SIIEp U SJIEPHBIX|
peaKkinii, 3aKOHbBl COXPAHEHUS B SJIECPHBIX
peakusIX Uil Ka4yeCTBEHHOTO OOBSICHCHHS
SIIePHO-(QU3HUYECKUX TPOIIECCOB; OMPEICIIATh
W3MEHEHHE KOJMYECTBAa  PaJMOAKTUBHBIX|
sIZIEp C TEUEHUEM BPEMEHU;
B-IIK-1: HaBbikamMu pabOTBI C SACPHO-
(u3mueckuM 000pyIOBaHUEM U TIPUOOpaMU;
HaBBIKAMH BBIIIOJTHEHHS U3MEpPEeHUI
COOTBETCTBYIOIINX BEJIUYHUH.
OCHOBHBIMH ITpHEeMaMH 00pabOTKH
DKCTIIEPUMEHTAIBHBIX JTAHHBIX.
IK-3 Cnoco0eH ucnonbp30BaTh 3-I1K-3 3HaTh: OCHOBHEIE (DH3UUECKHE
3aKOHOMEPHOCTH U JOCTHKEHHMS  |3aKOHBI U METOJIbI 00PaOOTKU JaHHBIX
XHUMHYECKON TEXHOJIOTHH KaK V-VIIK-3 YMerb: paboTath Mo 3a1aHHON
HayKH JUISI HOAACPIKAHUA METOUKE, COCTABIATH OITMCAHUSI
OIITMMAJIBHOT'O PCKUMaA ITPpH [MPOBOJIMMBIX UCCIICTOBAHUN U OTYETHI,
IIPOBCACHUH CYHICCTBYIOIIHNX [OATOTaBJINBATL MATE€PHUAIILI JUIST HAYIHBIX
CHUHTE30B YK€ U3BCCTHBIX Hy6 JINKALAI
MaTE€pHaIOB, a TAaK)KE y4acTBOBATh |B-IIK-3 Braners: HaBbIKaMH NPOBEACHUS
B pa3paboOTKe XUMUKO- (bU3MYECKUX IKCTIEPUMEHTOB T10 33JaHHOM
TCXHOJIOTHYCCKHUX IIPOLIECCOB METOJHMKE, OCHOBAMH KOMIIBIOTEPHBIX U
HOBBIX MaTCpHUaAJIOB MH()OPMAIIMOHHBIX TEXHOJIOTHI, HAyYHOU
TEPMHUHOJIOTHUEN

4. BOCHUTATEJBHBIN MOTEHIMUAJ JUCIHUILIUHBI

HanpaeneHnusa/uenun socnutaHus

3apaum BOCNUTAHUA

BocnuTaTeabHbI NOTEHIMAJ
JTUCIHMILIMH

(kom)

IIpodeccuonansHoe u TpyaoBOE
BOCIIMTAHHE

(B33);

- (bOpMIdeBaHI/Ie OTBCTCTBCHHOCTU U
AKKYpaTHOCTH B pa60Te C OITaCHBIMH
BCLICCTBAMU U IIPU Tp€60BaHI/IHX K
HOpMaM BBICOKOT'O KjIaCcCa YMCTOTbL

Hcnonp3oBaHne BOCIUTATEILHOIO
MOTEHIHAa a TPO(MIBHBIX AUCIUIUTIH
«BBeneHue B cenUaIbHOCTDY,
«BBenieHue B TEXHUKY (H3HYECKOTO
JKCIEpUMEHTay, «3Mepenus B
MUKpPO- ¥ HAHODJIEKTPOHHKEY,




«H(pOpMAIIMOHHEBIC TEXHOJIOTHH B
(U3UYCCKUX UCCIICTOBAHUSIXY,
“duznueckue METOIbI
uccinenoBanus’”’, “CrekTpaiabHbie
METO/IbI aHaNu3a”, “BBeneHue B
Xpomarorpapuyeckue METO b
a"Haim3a”, “BBenenne B
ANEKTPOAHATNTUIECKIE METOIBI
aHanmm3a” «KCIepUMEeHTaIbHAS
y4e0HO-HCCIIeJOBaTENIbCKas paboTay,
TS

- (opMHUpPOBaHUS HABBIKOB
0€3yCIIOBHOTO BBINIOJIHEHHS BCEX
HOpM 0€30MacHOCTH Ha paboyeM
MeCTe, COOIIOICHUN MEp
MPEOCTOPOKHOCTH TIPU BBHIIIOJTHCHUU
HCCIIeI0BATEIbCKUX U
MIPOM3BOJICTBCHHBIX 3a/1a4 C
OTIaCHBIMH BEIIECTBAMH H Ha
000pyIOBaHUH TIOTYTIPOBOTHUKOBOMH
MIPOMBIIIJICHHOCTH, a TAKKe B
MTOMEIICHUSX C BRICOKAM KJIaCCOM
YUCTOTHI IOCPEACTBOM MPUBIICUCHHS
JICHCTBYIOIUX CIELUAINCTOB
MOJTYTIPOBOAHUKOBOM
MIPOMBIIIJICHHOCTH K peau3aiuu
Y4eOHBIX JUCIUILIUH U
COTIPOBOXKICHUIO TIPOBOIUMBIX Y
CTYJICHTOB MTPAKTUYCCKHUX pabOT B
STHX OpTaHH3aLUAX, Yepe3
BBITIOJTHEHHE CTYACHTAMH
MPAaKTUIECKUX U JJA0OPaTOPHBIX
pabor;

2.Mcnonp30BaHNE BOCITUTATEIEHOTO
MOTEHIMAA MPOPMIBLHBIX TUCIIATUIAH
«CriennpakTukyM 1o Qusnke
HaHOCHCTEMY, «CIIEIIIPaKTUKYM 10
HAaHOTEXHOJIOTHAM», «CreIuaabHbIi
MPAKTUKYM 110 (PU3HKE HAHOCUCTEMY,
«CoBpemeHHble po0eMbl pU3NKU
KOHJICHCHPOBAaHHBIX CPEJl
(cieticemuHap)»,
«DKCTIepUMEHTAIIEHBIE METOIBI
HCCIICIOBaHHS HAHOCTPYKTYP
(criericemuHap)», [IponsBoacTBEHHOM
npaktuku “HaydHo-
HccieoBaTeNbekas pabora’ s:

- popmupoBanus npodeccuoHaTbHON
KOMMYHHKAIMH B HAYYHOH Cpee;

- (hopMHUpOBaHUS PAa3HOCTOPOHHETO
MBILUICHHSI 1 TPEHUPOBKH TOTOBHOCTH
K paboTe B mpodeCCHOHATBHON U
COLIMATLHOM cpenax
MOJTYTIPOBOTHUKOBO
MPOMBIIICHHOCTH

- (hopMupoBaHHS yMEHUI
OCYILECTBIISATH CAMOAHAIIN3,
OCMBICTTBATh COOCTBEHHBIE
podecCHOHAIbHBIC U JIMYHOCTHBIC
BO3MOYKHOCTH JJISl CAMOPA3BUTHS U
caM00Opa30BaHMUs, B IEIIAX
MTOCTOSTHHOTO COOTBETCTBUS
TpeboBaHUAM K 3 (HEKTHUBHBIM U
MPOTPECCUBHBIM CIICIIUATUCTAM,




UCTIONB30BaHUE METOJIOB
KOJUICKTHBHBIX (hOpM
MIO03HABATEJILHON AEATENbHOCTH,
POJIEBBIX 3aJJaHUN, KOMaHIHOTO
BBITIOJTHEHHS Y4EOHbIX 3aJIlaHuH 1
3alUTy UX PEe3yIbTATOB.

5. OBPBEM JUCHUIIVIMHBI B 3AYETHBIX EJUHHUIAX C YKA3AHUEM KOJIMYECTBA
AKAJJEMUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIIUXCA
C NPENOJABATEJIEM (II0 BUJAM 3AHATHI) U HA CAMOCTOSTEJBLHYIO PABOTY

OBYYAIOIIUXCS
B paGoThi KosimuecTBo 4acoB Ha BUJ
PatoThI 0 ceMecTpaM:
KonTakTHasi padoTa 00y4yalomuxcs ¢ npenojaBareiaemM
AyIUTOpHBIE 3aHATHS (8ce20) 32
B Tom uncre:
JAeKyuul 16
. 16
npakmuyeckue 3aHamus (U3 Hux 8 oopme npaKxmuieckou no020mosKu,)
16
Jlabopamopnoie pabomoi)
IIpomexyToUHasi aTTECTANMSA
B toM uncie:
3auem
CamocTosiTe/IbHAsA pad0oTa 00y4aIOLIUXCS
CamocTosiTeIbHasi padoTa o0ydyarommxcs (6cezo) 24
Bcero (4achl): 72
Bcero (3aueTHble eIMHULBI): 2

6. COAEP/ KAHUE JUCUHMIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JAEJIAM) C
YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKNX YACOB 1 BU/10B

YUYEBHBIX 3AHATUN

6.1. Pazdenvl Oucyuniunsvt u mpyooemKoCmp no 6U0aM YUeOHbIX 3aHAMUI (6 AKAOEMUYECKUX UaAcax)

Heneas: (Ne HaumenoBanme pasgesia /TeMbl JMCHUTINHBI
n/m

Bunsbi yueoHoii padoThI

Jlek [IIp Jlad Bueayny [CPO

1-10 1. |ATommuoe siApo

8 I8 16 - 12




1 1.1. |OCHOBHBIE XapaKTEPUCTUKU aTOMHBIX SIIEP 2 |2 4 3
2,3 |1.2. |PagroakTUBHBIN pacmaj 2 |2 3 9
45 [1.3. |Anpda-pacnan 1] 2 3 3
6,7 1.4. Bera-pacnan 1|2 3 3
8,9 15. ["amma-u3nyueHue saep 1 3 3
10 [1.6. [9k30THUYECKHE BUABI PaJHOAKTHBHOTO pachaia 1 3 3

11-16 [2. |SfImepHBIe B3aMMOEiiCTBHSI 8 8 - 12
11  |2.1. |O0uue cBe/ieHus O SICPHBIX B3aMMOJCHCTBUSIX 2
12,13 [2.2. |@oTos/iepHbIe B3aUMOCHCTBUS 2
14,15 2.3. [lenenne aTOMHBIX siAep 2
16 2.4. AKTHUBAIMS MAaTEPHATIOB 2 4 . 3
Mtoro 3a 5 cemectp: 16| 16 ; 24
Bcero: 16| 16 16 - 24

Ipum.: Jlex - nexyuu, Ilp - npakmuueckue sauamusi / cemunapwl, Jlab - rabopamopmvie 3ansmus, Brueayo -
sHeayoumopHas kowmakmuas paboma, CPO - camocmosamenvuasa paboma odyuarowuxcs, I -
NPaKmuyecKas no020mosKa.

6.2. Cooepicanue oucyuniunvl, CmMpyKmypuposanHnoe no pazoenam (memam)
Jlexyuonnwiii Kypc

HaumeHoBaHue pa3aesia /TeMbl
MUCIUTITMHBI

Henens |(Ne Conep:xanue

1-10 [1. |ATomHoe siTpo
1 1.1. |OcHOBHBIE XapaKTEPUCTUKN aTOMHBIX sIZIEP

CocraB, CTpyKTypa, 0003HAUYEHHUS sITIEP.
Pasmepsl 1 popma siep. MaccoBoe YHCIIo 1
3apsil. XapakTEPUCTUKU HEUTPOHOB U
[MPOTOHOB. Macca 1 sHeprus cBA3U. Buibl
SHEPTUH CBSI3U. DHEPIUs CBA3M BCEX HYKIOHOB.
Y ienpHast JHEPTHs CBS3H. DHEPTUH CBSI3H
OTHENbHBIX HYKIOHOB. @opMmyna Baiinzekkepa
1 ee aHaIH3.

[pyrue dhopmyisr 1t macc saep. Hedekr
Macchl. BeipaxkeHue sHepruil cBs3u U gedexra
Macchl 4Yepe3 AEKPEMEHTBI Macchl. Y CIIOBUS
YCTOMYUBOCTH sIZIEP.

CrabuibHbIe U HECTAOMIIbHBIE HYKITUIBI.
Tabnuia HyKJIHI0B U €€ OCHOBHBIE
0COOEHHOCTH. DHEPTeTHICCKUE COCTOSHUS SACP
11 X XapaKTePUCTUKHA. MOMEHT KOJIMYEeCTBa
nBMKeHH (CTIMH) siIpa.

2,3 |1.2. |PagroakTUBHBIN pacmaj

OTKpBITHE PAJMOAKTUBHOIO PacIaja.

Buibl painoaKTUBHOTO paciiaja.

OCHOBHO¥ 3aKOH PaJInOaKTUBHOI'O pacraja.
KoHcTaHTa pacnana, nepruos noiaypacrasa,
CpexHee BpeMsl KU3HHU SIAep U CBSI3b MEXKIY
HUMHU. AKTHBHOCTB. [IpeBparienns 31eMeHTOB
[IpH paino0aKTUBHOM pacmane. [IpaBuso cisura




dasaca n Copgau. Llenmoyky mociaea0BaTeIbHbIX
pacnanoB. PagunoakTuBHbBIE CEMENUCTRA.
KonnyecTBeHHOE ONMCAaHUE U3MEHEHHUS YUCIa
sIIep KaXKAOoro WieHa LEMOYKU BO BPEMEHH.
AHAJIH3 ETIOYKH U3 JBYX PaIHOaKTHBHBIX
HYKJIUOB.

PagnoakTBHOE paBHOBECHE.

4,5

1.3.

Annha-pacman

[Ipupona anbda-gactur. [IpeBpamenus saep
pu anbda- pacnaae. JHeprus anbda - pacmama.
Pacnipesenenue sHEPTUU MEX Iy anbga-
JacTUIIeH U AJpOM OTIAauu. Y CIOBHE
YCTOWYMBOCTH IO OTHOIICHUIO K abda-
pacnany. O6siactu anbha-aKTUBHBIX SJIEP.
B3aumoeiicTBre anb(a-4acTUll C BEIIECTBOM.
OHepruu anbda - pacmaja pa3TudaHbIX saep.
[lepuons! nonypacnana. 3akoH I elirepa-
HerTona. CBsi3p MeXIy SHEPTUSIMH anbda -
pacmaga u MacCOBBIMHU YMCIIAMHU SEP.
KynoHoBckuit Oapbep v SHEPTHH ab(ha-dyaCTHII.
OHEpPreTU4ecKue CIEeKTPhI ab(ha-yacTHll.
OcHOBHI Teopuu anb(a - pacmasa.

6,7

1.4.

beTa-pacnazg

(OCHOBHBIE CBOMCTBA OETa-4aCTHIL.
[IpeBpawenns saep npu d6era-pacnaze.
OHeprus 6era-pacrana. Y CIoBHs
YCTOMYMBOCTH SIAE€P 110 OTHOLICHMIO K OeTa-
pacnagy. O6nactu 6eta- HecTaOUIIBHBIX A1Ep.
BobuieT HyKJIOHOB ITpH OeTa-pacraie.
B3aumoieiicTBre OeTa- yacTHI] ¢ BEIIECTBOM.
3HaueHus dHepruil Oeta-pacnana. [leproapt
nojypacnana OeTa-aKTHUBHBIX siiep. beta-
pacmaj; cBOOOTHBIX HEUTPOHOB.
JHEepreTUIecKue CIIeKTPhI OeTa-4acTHll.
3MeHeHne cIIMHOB siiep npu OeTa-pacnae.
Heiirpuno. [IpaBuna or6opa 1151 pasperieHHbIX
Oera - mepexo10B. 3anpelieHHble Oera -
nepexoxabl. Hecoxpanenue uetHocTr npu Oeta-
acraje.

8,9

1.5.

["amma-uznydenue

["amMa - kBaHTHI (poTonsr). OOMACT TaMMa-

M3TY4eHUS Ha HIKane TUTUH
JIEKTPOMAarHUTHBIX BOJIH. SAnepusie
[POIIECChI, MPH KOTOPBIX BO3HUKAIOT r'aMMa -
KBaHTbl OHEPreTHYECKHE CIEKTPbl TraMma -

KBaHTOB. B3anmonelicTBre ramma -
KBaHTOB c BEILECTBOM. [TonsTue
MYJIbTUIIOJIBHOCTH 3IEKTPOMAarHUTHOTO
m3yaenws. [IpaBuna ordopa. [Ipumepst
MICIIOJIb30BaHUS TIpaBuJI orbopa.
BayTpenusis KOHBEpCHS
IEKTPOMArHUTHBIX MEPEX0o0B. MexaHu3m
BHYTpEHHEH KOHBEPCHH. Ycnosus




BO3MOXHOCTH BHYTpEHHEH KOHBEPCHH.
Koaddummentsr  BHyTpeHHEH  KOHBEPCHH.
BryTtpennss xomBepcusi npu 0-0 mepexomax.
Anepnas msomepust. dpdext Meccbayapa.

10

1.6.

DK30TUUCCKHE BHUIbI PaaOaKTUBHOIO paciaja

[IpoTOHHAs paAOaKTUBHOCTb. JIByXIIPOTOHHAS
panroakTuBHOCTh. HeiTpoHHast
PaAMOaKTUBHOCTb.

KnactepHas pagnoakTUBHOCTD.

11-16

SnepHble B3aUMOJEHCTBHUS

11

OO01ue cBeleHus O SACPHBIX B3aUMOICHCTBUIX

Pa3HOBUAHOCTHU SIAEPHBIX B3aUMOACUCTBUIML.
3anuck AAEpHBIX peakLuil.

Knaccudukanus saepHbIX peaKiiid.

3aKOHBI COXpAaHEHUS TIPH SASPHBIX
B3anuMoIecTBUSIX. OCHOBHBIC XapaKTEPUCTUKHU
sIIEepHBIX peakiuii. Beixoa. D¢ dexkTuBHOE
ceueHue. [uddepeHnuanbabie CeYCHUS.
'YTIIOBBIE M SHEPIeTHUECKUE PacCIpeieICHuUs
BTOPUYHBIX YACTUL. DHEPrusl peaKluu.
OK309PHEPreTUUECKUE U SHI0IHEPreTUIECKUE
peakuuu. [Toporosas 3ueprusi. 3aBUCUMOCTb
SHEPTUU BTOPUYHBIX YaCTHI] OT yIJia BbLIETA.
InarpamMma umiynbcoB. CocTaBHOE SIAPO.

S nepHble peakiuu noJi JEUCTBUEM 3apSKEHHBIX
uvactull. HeMTpOHHBIE peaKiuu.

12,13

2.2.

doTosaepHbIE B3aUMOJCHCTBUS

OO01ue cBeneHus 0 GOTOAACPHBIX
B3aUMOJIEHCTBUSIX. DOTOSACPHBIE PEAKIIUU U
paccesiaue GOTOHOB siIpamu. OTKPBITHE MTEPBO
(dhoTosiepHoit peakiuu. THIbl POTOSIEPHBIX
peakiuii. DHeprus peakiun. [loporosas
SHEpPrHsl. DKCIIEPUMEHTAIBHBIE METObI
rccieoBaHul (hOTOSACPHBIX B3aUMOICHCTBHIA.
cTounnky (POTOHOB: PaIUOAKTHBHEIC
2IIEMEHTBI, YCKOPUTEIH ITPOTOHOB U
PIIEKTPOHOB, SIAEPHBIE PEAKTOPHI.
doropacierienre aertpona. [Ipsamoit
siiepHbIid poTodddexT. ' nranTckuit
mumonbHEIN pe3onanc (I'/IP).

14,15

2.3.

HCHGHI/IC ATOMHBIX SAJCP

OTKpBITHE NTpoLIECCa JIENEHUs saep. Mexanusm
[polecca JeJICHHS.

CrniontanHoe genenne. OCBOOOXKIEHHE YHEPTUH
pu geiaeHud. D(PHEeKTUBHBIE CeUCHUs! JeTCHHUS.
Ockousiku feneHus. Bropuunsle HEHTPOHBI
neseHns. MrHOBEHHOE raMMa-u3IydeHHue IpU
eJICHUH.

16

2.4.

AKTI/IBaHI/IH MaTcpuajioB

OTKpLITI/IG I/ICKYCCTBGHHOf/i PaaOaAKTUBHOCTH.
MeTO,I[LI NOJIy4CHUS UCKYCCTBCHHBIX

PaIVOHYKITUIOB.




AKTI/IB&LII/ISI. W3meHeHus IpU aKTUBAlUU
AKTHUBHOCTH 06pa311013 BO BpCMCHHU.

.]]eKI/tI/lOHHbllZ KypcC

Ne HauMeHnoBaHue pa3aesia /TeMbl
MACIHILIMHBI

Henens Conep:xanue

1-10 1. |ATomHOe siTpo

1 1.1. |OcHOBHBIC XapaKTEPUCTHKH aTOMHBIX SIACP .
V3ydyeHne CTaTHCTHIECKUX pacIpeieeHHH.

23 [1.2. |PammoaxTHBHBIi pacran VccnemoBanne NCKYCCTBEHHOM

DaIMOAKTHBHOCTH.

45 |1.3. |Ansda-pacnan M3yuenne pacnpeaeeHuii mpoOeros anbda -
YACTHII M ONIPE/IENICHHIE SHEPTUH anb(a -
qaCTHII

6,7 |L4. |bera-pacnan 3yueHue noriomenus 6era - 9acTuil B

BEILIECTBE U ONPEIENICHNE MAaKCUMAITbHOM
HEpruu OeTa - CIIeKTpa.

8,9 [L5. amma-uznydenue lccieqoBaHue MOTJIONIEHNS TaMMa -
M3ITyYeHVsI B BEIIIECTBE.

7. NIEPEYEHDb YYEBHO-METOJUYECKOI'O OBECHEYEHUA JJIA
CAMOCTOSTEJBHOMN PABOThI OBYUAIOIUXCS 11O JUCHUILIMHE

1. Meroauueckue yka3aHHs 10 TIOJATOTOBKE U BBIMOJIHEHUIO JIA0OPATOPHBIX PaboT MO JUCHMILIMHE «SaepHas
(u3rKay, yTBEPHKJACHHBIC OTIICIICHUEM SICPHON (DU3UKU U TEXHOJIOTHI

2. Tlpesenranmu Kypca;

3. HHTepHeT UCTOYHHKH.

8. ®OHJI OLHEHOYHLIX CPEJCTB AJisd IIPOBEJIEHMU S TEKYHIEﬁ MU MPOMEXYTOUYHOM

ATTECTAIIMU OBYYAIOHIUXCA 11O JUCHUIIIINHE

8.1. Cea3b merncdy popmupyembimu KomnemeHyuamu u hopmanu KOHmMpons ux 0C60CHUA

Ne KonTpoaupyemsie HHaukaTop 10CTHKEHUS HanMeHOBaHHE OLICHOYHOI 0
n/n pasaebl (TeMbI) KOMIETEeHIINU cpeicTBa TeKyulei u
AUCHMILTUHBI MPOMEKYTOYHOM aTTecTaluu
Tekymas arrecranusi, S cemecTp
1. Paznmenst 1 u2(2.1) 3-1IK-3, Y-1IK-3, B-1IK-3

3ammTa 1a60paTOpPHBIX padoT,
co0eceoBaHNE, TECT, KOHTPOJIbHAS
aboTa, YCTHBII onpoc

> Paszener 2 (2.2) n 3 3-TIK-3, V-1IK-3, B-IIK-3 Tect, KoHTpONIBEHAS paboTa, yCTHBIN
orpoc
IIpome:kyTouHasi aTTecTanus, S ceMecTp
OK3aMeH ‘ 3-11K-3, Y-IIK-3, B-TIK-3 bxsaMeHauI/IOHHme OuseThl

8.2. Tunoevie KOonmpobHble 3A0AHUA UIU UHbIE MAMEPUATbL, HE0OXOOUMbBLE 01 OUEHKU 3HAHUIL,
YMeHUIl U HABBIKOG, XAPAKMEPUIYIOUUX IMANbL (POPMUPOBAHUS KOMNEMEHUUT

@OHJ| OIEHOYHBIX CPEACTB MO AWUCHUIUIMHE 00ecleYrBaeT MPOBEPKY OCBOCHUS IIAHHPYEMBIX pPE3yIbTaTOB
o0ydeHHs (KOMITETEHIIMH M WX HMHIAKATOPOB) ITOCPEIACTBOM MEPONPUATHNA TEKYIICH W IMPOMEKYTOUHOM
aTTECTaIUH 110 TUCITUILTHHE.

OreHouHbIe cpeicTBa MpuBeAcHBI B [Iprnoxenun «DOHT OIECHOYHBIX CPEICTBY.

8.3. Memoouueckue mamepuanst, onpedensoujue npoyeoypbl OUeHUBAHUA 3HAHUIL, YMEHUIl, HABLIKOG



u (unu) onvima deamenbHOCMU, XAPAKMEPUZYIOULUX IMANDBL POPMUPOCAHUA KOMNEMEHUUTL

UtoroBast arrectanusi mO OUCLUIUIMHE SIBISETCS WMHTEIPAlbHBIM II0KAa3aTeleM KadecTBa TEOPETHUECKUX U
MPaKTUYECKUX 3HAHWH U HABBIKOB OOYYaIOUIMXCS [0 JUCLUUILUIMHE U CKIAIBIBACTCS U3 OLIEHOK, MONTYyYEHHBIX B
X0JI€ TEKYIIEH U MPOMEKYTOYHOM aTTeCcTaluu.

Tekymiast arTecTans B CEMECTPE MPOBOAMTCSA C IIENIbI0 OOECIICUCHUsT CBOCBPEMEHHOW OOpaTHOM CBSI3H, IS
KOPPEKIIUU 00yUYCHYsI, aKTUBU3AIUN CAMOCTOSATEIBHON paOOThI 00yUYaAIOIITIXCSI.

HpOMe)KYTO‘IHaH aTTeCTalud IMpcAHasHauCHa IJIsd 00BEKTUBHOTO NOATBCPKACHUA U OLICHUBAHWUA NJOCTUTHYTBIX

PE3YIbTATOB O6y‘lCHI/I$I IMOCJIC 3aBCPUICHUA U3YyUYCHUA NUCIHUITIIMHBI.

Texymias aTTecTanus OCyIIECTBIISICTCS JiBa pa3a B CEMECTP:
»  xouTtpompHas Touka Ne 1 (KT Ne 1) - BeicTaBisieTcs B 3IEKTPOHHYIO BEIOMOCTh HE TTO3/1HEE 8

Henenu ydeOHOro cemecTpa. BrimowaeT B ceOsl OLIGHKY MEPONPHITUN TEKYIEro KOHTPOJS ayIuTOPHOM

U CaMOCTOSTEIbHOW  paboThl  oOydaromierocs Mo pasjeiam/TeMaM  yueOHOH
JUCIUILTUHBI ¢ 1 10 8 Hepemnmto yu4eOHOTO ceMecTpa.
*  kxoHTtposabHas Touka Ne 2 (KT Ne 2) - BeicTaBisieTcs B 3JIeKTPOHHYIO BEIOMOCTh HE To3/1Hee 16

Henenu y4eOHOro cemecTpa. BkiodaeT B ceOs OLEHKY MEPONPHUSTHH TEKYIIEr0 KOHTPOJS ayIUTOPHOM

U CaMOCTOSITENBHOW  paboThl  o0ydaromierocs 1O  paszaenam/reMaMm  y4eOHOH
TUCIIUILTHHBI ¢ 9 1o 16 Henmenro yaeOHOTro cemecTpa.

Pesynprare! Tekymen 1 MpOMeXyTOYHOM aTTECTAIINH ITOABOSATCS T10 IIKajie OaTbHO-PEHTHHTOBON CHCTEMBI.

DTan peiiTHHIOBOI CHCTEMBbI / Henens bama
OueHo4HoOe CpeacTBO MuHmvyM™ Makcumym

Texyuasi arrecranus 1-16 36 60
Koutpoabnas Touka Ne 1 7-8 12 20
Cobecedosanue 8 12 20
KonTpoabHas Touka Ne 2 15-16 24 40
Koumponvnas paboma 16 12 20
Tecmuposarnue 12 20
IIpoMeskyTOUHAS aTTECTALUS - 24 40
Ox3ameH -

Drzamenayuonunsiii Ouiem - 24 40
HUTOI'O no pucumniinHe 60 100

* MuHHAMAIILHOE KOJWYECTBO OAaJIOB 3a OIIGHOYHOE CPEACTBO - 3TO KOJMYECTBO OasioB, HaOpaHHOE
00yJaronmMmMcsi, IPH KOTOPOM OILIEHOYHOE CPENICTBO 3aCUUTHIBACTCS, B MPOTHBHOM Cllydae OOydaroluiics
JIOJDKEH JIMKBUIMPOBATH MOSBUBIIYIOCS aKaJeMHUYECKYIO 33J[0OJDKEHHOCTD 0 TEKYIIEH MM MPOMEXYTOUHON
aTTecTalid. MHUHUMAIbHOE KOJIMYECTBO OaJlJIOB 3a TEKYIIYI0 aTTECTAI[MI0, B T.4. OTACIBHOE OIICHOYHOE
CpPEICTBO B €€ COCTaBe, W IMPOMEKYTOUHYIO aTTecTaruio cocTaBimsieT 60% OT COOTBETCTBYIOIIUX
MaKCUMATbHBIX 0aJIIOB.

CTyaeHT cunTaeTcsl aTTECTOBAHHBIM IO pa3zielly, 3a4eTy I dK3aMeHy, eClu OoH HaOpan He meHee 60% ot
MaKCHMaJIbHOTO 0ajuia, MpeayCMOTPEHHOTO padodeii MporpaMMON.

CTymeHT MOXeT ObIThb aTTECTOBaH [0 AWCHUIUIMHE, €CJAH OH aTTeCTOBaH 10 KaXIOMY pasjelny,
3a4eTy/PK3aMEHYy M €ro CyMMAapHBIi 0ain cocTaBisieT He MeHee 60.

Onpeoenenue 60nycos u wumpaghos

Bonychl: moomputenpHble OalIbl CTYAEHT MOXET MOJYyYHUTh K CBOEMY PEHTHHTY B KOHIIE CEMecTpa 3a
MPUCYTCTBHE HA JICKIUAX, TPAKTUYCCKUX 3aHITUAX W aKTUBHYIO M PETYIISIPHYIO PabOTy HA 3aHATHUSAX.

bonyc (mpemMuanbHbie 0auIbl) HE MOXKET IPEBHIIATH 5 0aJUTOB, BMECTE C OayuTaMu 3a TEKYIIYIO aTTECTAITHIO -
He Oosiee 60 0aTOB 32 ceMecTp.

8.4. Illkana ouenku o6pazosamenbHbIX OOCMUICCHUTL
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Hrorosas arrectarus o AUCIUIUIHHE orieHuBaeTcs 1o 100-0a/uIbHOM MIKaie U IPeCTaBIsET CyMMY 0aJuioB,
3apabOTaHHBIX CTYJICHTOM ITPH BBIOJHEHUY 3JIaHAN B paMKaX TeKYIIeH B MPOMEKYTOYHOH aTTeCTaluu

Cymma
bannoe

Ouenka no
4-x pannvnoll wikane

Ouenka
ECTS

Tpebosanusn k yposHio oceoenus yueoHou
oucyunuHbl

90-100

5- «omauunoy/ «3aumenoy»

OrneHKa «OTITUIHOY» BBICTABISETCS CTY/IEHTY, €CITH
OH TTyOOKO ¥ TPOYHO YCBOMII IPOTPAMMHEII
MaTepura, NCYEePIBIBAIOIIE, TTOCTIET0BATENHHO,
YETKO U JIOTUYECKH CTPOMHO €ro U3/1araer, yMeeT
TECHO YBSI3bIBaTh TEOPUIO C MPAKTUKOM, UCTIOIB3YET
B OTBETE MaTepHal MOHOTpahUIECKOi TUTEPaTyphl

85-89

4 - «xopowoy/
«3a4mMeHo»

O1eHKa «XOPOIIO» BBICTABIIAETCS CTYACHTY, €CIIU
OH TBEP/IO 3HAET MaTepuall, TPaMOTHO U 10
CYLIECTBY U3/1araer ero, He AOIycKas

75-84

70--74

CYIICCTBECHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC

65-69

60-64

3 -
«Y0061eMBOPUMENbHO Y/
«3a4meHo»

O]_[CHKa «KYAOBJICTBOPHUTECJIIBHO» BLICTABJIACTCSA

CTYJEHTY, €CJIM OH UMEEeT 3HaHHSI TOJIbKO OCHOBHOTO
MaTepHaia, HO He yCBOMII €ro AeTaleil, oImycKaeT
HETOYHOCTH, HEIOCTATOYHO MTPABUIIbHBIE
(hopMyIHMPOBKY, HAPYILICHHS JIOTUYECKOM
[10CJIeI0BATEILHOCTH B U3JI0KEHUH

IPOrpaMMHOI0 MaTepuaa

0-59

2.
«HEYO0B1eMB8OPUMENLHOY/
«He 3a4MmeHO»

OreHKa «HEYTOBJIETBOPUTENIEHO) BBICTABIISIETCS
CTYJIEHTY, KOTOPbIM HE 3HAET 3HAUUTEJIbHON YacTu
[MPOrPaMMHOI0 MaTepurana, JOMyCcKaer
cylecTBeHHbIe ommOkn. Kak mpaBuito, oreHka
(«HEYJOBJIETBOPUTENBHOY» CTABUTCS CTYJAEHTAM,
KOTOpBIE HE MOTYT MPOJIOJDKUTE 00yUueHue 0e3
TTOTIOTHUTENBHBIX 3aHATUN IO COOTBETCTBYIOIIEH

AV CITUITTIMHE

9. INEPEYEHDb QCHOBHOﬁ M JOMOJIHUTEJIbHON YUEBHOM JIUTEPATYPhI,
HEOBXOJUMOMHU JJIs1 OCBOEHUSA JUCLHHUITJIMHBI

a) ocHoeHan yueOHan rumepamypa:

1. Crepnsankun, B. B. ®usuka : yuebnoe nocobue / B. B. Crepnsinkun, K. B. Kynukosckuii, M. B. Jluxaucsa.
— Mocksa : PTY MUPDA, 2022 — Yacts 3 : Ontuka. AtomHas u saepHas ¢pusuka — 2022, — 73 ¢. —
Texcrt : anexTponHbI# // Jlanb : 3nekTpoHHO-0MOIMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/240113

2. Myxun K.H. DxcnepuMenTanbHas saepHas ¢usuka. 7-¢ uza. Ku. 1 u 2. - CI16.: U3-Bo «Jlauby, 2009.
[Dnexrponnsrii pecypce] http://e.lanbook.com/.

3. Slnepnas ¢pusuka B MarepHere. [Ipoekt kadeapsl oO1iei saepHoi Ghusnku Gusudeckoro dpakynpreta MI'Y
ocymecTBiasercs npu moanep:kke HUUSI® MI'Y. [Dnexkrponnsiit pecypc] http://nuclphys.sinp.msu.ru/.

4. bexman U.H. Snepras dusuka. Yuebroe mocobue. - M., 2010. [DiekTpoHHBIH pecypc]

http://profbeckman.narod.ru/YadFiz.htm.
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0) OononHumenvHan yueoHan numepamypa:

1. Xones C.P. OcHoBEHI sinepHO# Gusnkn. YueOHOe oco0ue 1Mo Kypey «SaepHas ¢usuka». - OOHUHCK,
OUATD, 2006.

2. Hponos U.E. COopHHEK 3a1a4 [10 aTOMHOM U sIcpHO# pusuke. 7-e usa. - M.: DHeproaromusaar, 1984.

3. Aopamos A.U., ITycreiackwmii JI.H., Pomannos BII. JlaGopaTopHbIil mpakTHKyM TI0 Kypcy «SlaepHast 1
HerTpoHHas pusukay. Yacts 1. - O6uunck: OUATD, 1997.

4. Aopamos A.W. Ucrtopus snepHoii Gusuku. YueOHOe mocodue 1mo kypey «Snepnas ¢pusnkay. - OOHUHCK:

OUATD, 2006.

AbpamoB A.U. [lenenne atoMHbIX saep. - Oouunck: OUATO, 1991.

AbpamoB A.U. @orosinepubie B3anmoaeicTBus. - O0HuHCK: OMATD, 1995.

Ab6pamoB A.W. Mopaenu atomHbIX siep. - OoHuHCK: OMATO, 1996.

AobpamoB A.U. PagnoaktusHsii pacnan. O6uaunck, OUATO, 1997.

. Ab6pamoB A.N. Anbda - pacnan. - O6auack: OMATOI, 1998.

10. AoGpamoB A.U. bera - pacnaa. - O6auaCcK: OMATD, 1998.

11. Mycremckuit JI.H. Cratuctudeckne CBOMCTBa M OIGHKAa TapaMeTPOB PaIMOAKTHBHOTO pacraja. -
Oo6nuuck: OMATD, 1997.

10. MTEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM CETH

«MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJIUMBIX /JJs1 OCBOEHUS

JAUCHUITJINHBbI

© N O

1. Snepnas ¢usuka B MaTepHEeTE. [IpoexT kadenprr obmeii sinepHoit husuku dpuzndeckoro paxyiaprera MY
ocytectBisiercst mpu nouepkke HUMAD MI'Y. [Dnekrponnsiii pecypc] http://nuclphys.sinp.msu.ru/

2. bexman W.H. Snmepras ¢muka. VYuebHOoe mocobme. - M., 2010. [DnextpoHHBIH pecypc]
http://profbeckman.narod.ru/YadFiz.htm
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11. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOINUXCA 10 OCBOEHUIO JIMCHUITJIMHBI

Opranuzanys AesTeIbHOCTH CTyICHTa
Buj yueOHbIX 3aHITHI
Jleximusa
Harmcanue KOHCTIEKTa JISKITHH: KPaTKO, CXeMaTHYHO, TTOCIEI0BATEIHEHO
(hMKCHPOBaTH OCHOBHEIE TTOJIOKEHUS, BEIBOJIBI, (POPMYITHPOBKH, 0O0OIIEHUS; TOMEYaTh
Ba)KHBIC MBICITH, BBIICIISITh KJIIOUYEBBIC CIIOBA, TEPMHUHBI. [I[poBepka TEpPMHHOB, MOHATHH C
MOMOIIBIO SHIUKIIONEANH, coBapel, CIPaBOYHUKOB C BBHIMHMCHIBAHUEM TOJIKOBAaHUHU B
reTpaab. O003HAYUTH BONPOCHI, TEPMHUHBI, MaTepuall, KOTOPBIA BHI3BIBAET TPYAHOCTH,
MOMETHTh ¥ TONBITATHCS HAaWTH OTBET B PEKOMEHAyeMoW Jureparype. Ecim
CaMOCTOSITETILHO HE yJaeTcsl pa3o0parbesl B MaTepuane, Heo0XoIuMo chopMyIupoBaTh
BOMPOC W 33/aTh TNPENOAaBaTeNI0 Ha KOHCYIBTAllMM, Ha TMPAKTHUYECKOM 3aHATHH.
Y ienuTh BHUMaHHE CIICTYIONIMM TOHATHSM: XapaKTepHCTHKH sAapa, pasmep, (opma,
Macca, 3apsiI, SHEPTusl CBSI3M SApa, palHOaKTUBHBIN pacIiaj, OCHOBHBIC XapaKTEPUCTUKU
pacnajga; NPOXOXKIACHUE 3apsDKEHHBIX YAaCTHI[ Yepe3 BEIECTBO; IMPOXOXKACHHE ramMMma-
KBAaHTOB Yepe3 BEIIECTBO; SICPHBIC PEAKIHHU, 3aKOHBI COXPAHEHUS B SICPHBIX
CaKIMSX, JSICHUE TSDKEIBIX sIep, SHEPTHsl ACICHHS.
KonTponbHas
padoTa [Ipy MOATOTOBKE K KOHTPOJILHOW paboTe HEOOXOAMMO CHavaia IPOYUTATh TEOPUIO H
M3Y4YNTh TPUMEPHI MO KakAoi Teme. Pemas KOHKpETHYIO 3a1ady, MpeIBapHTEIBHO
clemyeT MOHATh, 4TO Tpedyercs OT Bac B JaHHOM ciydae, KakoW TEOpPETHUECKHUI
MaTepuall Hy)KHO HCIIOJIb30BaTh, HAMETUTH OOLIYIO CXEMY pEIICHUSI.
JlaboparopHas
pabora [lepen BoIMOIHEHUEM J1a00PaTOPHOM PabOTHI HEOOXOIUMO:
1. 03HaKOMHUTBCS C ONHCAHMEM JIAOOPATOPHOI PadOTHI;
2. YSCHUTbH LEIH, 32/1a91 U TIOPSIOK MTPOBEICHUS J1a00paTOPHOIT paboTHI;
3. ONpeNeNuTh TUIl U XapaKTEPUCTUKH UCTIOIH3YEMOT0 HCTOYHUKA HOHU3UPYIOIIETO
U3ITy4YCHUS;
4. paccuuTaTh BO3MOKHYIO 103y OOJIydeHHs Ha pabodeM MecTe
Pe3ynbTaThl BHINOIHEHUS paOOTHI TOJDKHBI OBITH 3aHECEHBI B JTa00PaTOPHBII KypHAJL.
OTyer 1o 1a00paTOpHOH padoTe JOJHKEH COJCPKaTh CICAYIOIINE HIEMEHTHL:
1. TUTYABHBIN JINCT;
2. 1enb paboThI;
3. CXeMy YCTaHOBKH U ONHUCAHUE METOJIOB U3MEPEHU;
4. XapaKTepHCTHUKHU UCIIOIb3yEeMOr0 HCTOUYHUKA U3ITYUECHHUI;
5. Ta6HHHy IMMOJIYYCHHBIX OKCIICPUMEHTAJIBHBIX TaHHBIX;
6. paboune (HopMyITBI, OMUCHIBAIOIINE H3Y4aeMOe SIBIICHHE, pacueT HEOOXOIUMBIX
BEIINYWH;
7. pacyer HOrperHOCTeH;
8. 3amuch pe3ysbTaTOB C yKa3aHHWEM MOTPELIHOCTEH U pa3MepHOCTEil;
9. HeoOxoaumble rpaduky;
10. cpaBHEHHE IOJIyYEHHBIX PE3YJIbTATOB CO CIIPABOYHBIMHU JTAHHBIMH U BBIBOJIBL.
CobecenoBanue
PaboTa ¢ KOHCIIEKTOM JIEKIIUH, OJrOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM U JIp.
Tect PaboTa ¢ KOHCIIEKTOM JICKI[MH, TOBTOPEHNUE OCHOBHBIX MOHIATUH U POPMYII.
[ToaroroBka k [Ipy mOAroTOBKE K HK3aMEHY HEOOXOJMMO OPHEHTHPOBATHCS HA KOHCIIEKTHI JEKIUH,
bK3aMEHY PEKOMEHIyeMYIO JINTEPATypy ¥ HHTEPHET NCTOYHUKH.

12. NIEPEYEHb NHOOPMAIIMOHHBIX TEXHOJIOT UM, HNCHOJIB3YEMBbIX P
OCYHECTBJIIEHUHA OBPA3OBATEJIBHOI'O ITPOHECCA 11O JUCHUIIJIMHE, BKJ/IIOYASA
IHEPEYEHb INIPOI'PAMMHOI'O OBECIIEYEHHMA U HNH®OPMAILIMOHHBIX CIIPABOYHBIX
CUCTEM (IIPM HEOBXOJIUMOCTH)
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Hcnone3oBanne WHGOPMALMOHHBIX TEXHOJOTWIl TPH OCYLIECTBICHHHM 00Opa3oBaTeNbHOrO Ipolecca I10
IWCLUUIUIMHE OCYIIECTBISIETCS B COOTBETCTBUM C  YTBEPXKICHHBIM [lonokeHMeM 00 DJEKTPOHHOMN
nHpOpMaMOHHO-00pa3oBatensHOU cpene MATO HUAY MUDN.

DnexTpoHHas cuctema ynpasieHus oOydenuem (LMS) umcmonmb3yercs s peanusaimm 00pa3oBaTeNIbHBIX
IporpaMM TpU OYHOM, IUCTaHIIMOHHOM W CMEUIEHHOM pexknme oOyuenus. Cucrema peajus3yeT CleAyIoline
OCHOBHBIC ()YHKIIHH:

1) Cosznanue 1 yrpaBJIeHUE K1acCaMH,

2) Co3manue Kypcos,

3) OpraHu3aiys 3aIucy yJaruxcst Ha Kypc,

4) [IpenocraBnenue gocTyna K y9eOHbIM MaTepraiam Jisl YUaliuxcs,

5) [TyOnukarus 3agaHnii 15 Y9€HUKOB,

6) OrieHKa 3aJ]aHWi yyaImxcs, MPOBEICHUE TECTOB U OTCIICKUBAHHE ITporpecca 00yueHHs,
7) Opranu3zaius B3auMO/IeHCTBHS yYaCTHHKOB 00pa30BaTeNFHOTO MpOoIlecca.

CucrteMa MHTErpUPYETCS C OMOJHUTEIbHBIMU CEPBUCAMH, 00ECIIEUHMBAIOIIMMHI BO3MOKHOCTh HCIIOIB30BAHUS
TakuX QyHKIMHA Kak pabouuii KaleHaapb, BUACO CBsI3b, MHOTOIOJIB30BATENLCKOE PEJAKTHPOBAHUE TOKYMEHTOB,
cosznanue (opM ONMPOCHUKOB, MHTEPAKTHUBHAS JOCKA Ul PHCOBaHUS. ABTOpPH3alUs MOJIb30BaTENECH B cUCTeMe
OCYILECTBISIETCS TIOCPEICTBOM KOPIIOPATUBHBIX aKKAayHTOB, MIPUBSI3aHHBIX K JJOMEHY Oiate.ru.

12.1. Ilepeuensv unghopmayuonnvix mexHono2ui

IIpu ocymecTtBieHMH 00pa30BaTENFHOIO IpoLecca MO0 JUCHMIUIMHE HCIONB3YIOTCS — CICHYIOLIHNE
nHGOPMALMOHHBIE TEXHOJIOTHH:

- IPOBEICHUE JEKUUU U NPAaKTHYECKUX 3aHITHH C UCIIOJIb30BAHUEM CIIaliI-TIpe3eHTAIIHII;

- HCIOJIb30BaHKE KOMIIBIOTEPHOTO TECTUPOBAHMUS;

- OpraHu3aiys B3auMOJEICTBHA C 00y4arOIIMMHUCS TTOCPEICTBOM 3JIeKTpOoHHOM mouTsl 1 DMOC.

12.2. Ilepeuenv npozpammnozo obecnevenus

- Penakrop npesenranuii Microsoft PowerPoint;
- Bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
- JlokanbHas KOMIBIOTEPHAs CETh U TIo0abHas ceTb HTEpHET.

12.3. Iepeuenv unghopmayuonnsvix cnpagouHvIX cucmem

JocTyn K DSIEKTpPOHHBIM OHOJIMOTEYHBIM pecypcaM M JJIEKTpPOHHOW OubnmoreyHoit cucreme (3bC)
OCYIIIECTBJISICTCS TOCPEJCTBOM CIEIMAJIBHBIX pa3lieioB Ha oduimaibHoM caiite MATD HUAY MUODU.
OObecnieyeH OCTYIT K 3JIEKTPOHHBIM KaTtaimoram OuOmmotekn MATO HUAY MU®DU, a Takxke 3IEKTPOHHBIM
obpazoBarensHbiM  pecypcam  (OUMOC), chopMuUpOBaHHEIM HAa OCHOBAHHHM IMPSIMBIX JOTOBOPOB C
MpaBo0OIaIaATENSIMH yueOHOI 17§ yueOHO-METOANIECKOM JUTEPATYPHI, METONIECKUX
mocobuit: Muhopmanmonnsie pecypest Cetn Koncynsrant [Timroc, www.consultant.ru (nagopmarist HopMaTHBHO-
MPaBOBOT'0 XapaKTepa Ha OCHOBE COBPEMEHHBIX KOMITBIOTEPHBIX U TEJIEKOMMYHHKAIIMOHHBIX TEXHOJIOTHH);
2) ONeKTpOHHO-OMOIOTeYHAs cucTemMa HUAy MHUOU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
21 ID=&P21DBN=BOOK;
3) ObC «M3natensctBa Jlanby, https://elanbook.com/;

4) DnekTpoHHO-O0ubIHoTeuHas cucrema BOOK.ru, www.book.ru;

5) bazbr manHbIX «OnekTpoHHO-OnOIMoTeyHas cucrema elibrary» (3BC elibrary);

6) bazosas Bepcus O5C IPRbooks, www.iprbooks.ru;

7 basbl maHHBIX «NeKTpoHHas OubmmoTeKka Texunaeckoro BY3a» www.studentlibrary.ru;

8) DIeKTPOHHO-ONOIHOTEUHAST crcremMa «A#boykc.py/ibooks.ru,

http://ibooks.ru/home.php?routine=bookshelf
9) DnexkrponHo-6ubaroTeuHas cucrema « 9bC FOPAUT», http://urait.ru/.

13. OIMMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOAUMOMH JJIs
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OCYHECTBJIEHUMS OBPA3OBATEJIBHOI'O ITPOLECCA IO JMCHUIIJIMHE

1. Jocrtym k cetu INTERNET;
2. bubnuoreuHslii GOHA HHCTUTYTA.

14. UHBIE CBEJEHUA U (MJIN) MATEPHUAJIbI

14.1.  Ilepeuenv  00pazoeamenvHLIX  MEXHONOUN,  UCHONLIYEMBIX  NPU  OCYULECMEIEHUU
odpazoeamenvrHo2o npoyecca no OUCUUNIUHE

Bech neKnmOHHBIN MaTepHas MPEACTaBIeH B BUJE NMPE3CHTAM Ha OCHOBE COBPEMEHHBIX MYJIbTUMEINHHBIX
CPENICTB.

Bua 3anstuii (Jiekuusi, HanMeHoOBaHHe aKTUBHBIX U
Ne HaumenoBanue KosanuecTBo
CEMHHAPBI, HHTEPAKTHUBHBIX (hopM
M [TeMbl JTHCIUTLITHHBI aK. 4. <
NpaKTHYeCKue 3aHATHS) NpOBeNeHNsT 3aHATHIA
OCHOBHBIE
1 [xapakrepucruku [MpakTHdeckue 3aHATHS 2 CobecenoBanue
ATOMHBIX ACP
o  [PanmoaKTuBHbIH [TpaKkTHUeCKUe 3aHATHS 1 CobecenoBanne
pacnan
3 |Anpda-pacnan [IpakTHyeckne 3aHsATHs 1 CobecenoBanne
4 |bera-pacmag [IpakTHyeckne 3aHsATHs 1 CobecenoBanne
5 (['aMMa-n3yeHne [TpaKkTHUeCKUe 3aHATHS 1 CobGecenoBanue
sep
bera-pacran Jlexmus - mpecc-
6 Jlexmus 2 1 p
KOH(EpeHITUs
7 |AxTHBamMA Mexuus 2 Jlexuws - npecc-
MaTepHaIoB KOH(EepeHIUs

14.2. @opmur opeanuzayuu camocmoamenvHol padomovl ooyuarowuxca (memvl, 6vIHOCUMbBIE ONA
CamMocmoamenbHo20 uyienus; 60nPocsl 051 CAMOKOHMPOIA; MUNOGble 3a0aHUA 01l CAMONPOBEPKL)

B camocrosaTenbHy0 paboTy BXOAUT pEIICHHUE 33/1a4 U CaMOCTOATENIbHOE H3yUeHHE MaTeprasa 1o ClIeIyOIuM
TeMaM:
Y CTOWYHBOCTS SiI€P, OCHOBHBIE OCOOCHHOCTH TAaOJIUIIBI HYKIIUIOB;
Mopenu aTOMHBIX A1ep, 001acTi ux npuMeHeHus; I lpupona snepHbIX cuit;
OO0ure XxapaKTepUCTHUKHN B3aUMOJICHCTBUS palMOaKTUBHOTO M3JTyYEHHUsI C BELIECTBOM;
B3aumopeiicTBue raMMa-KBaHTOB C aTOMHBIMHM JpaMUu;
MexaHn3M BHYTPEHHEN KOHBEPCHH U COIIPOBOXKIAIOIINE €€ U3ITyUEHUS;
OnBITHI 110 TOKA3aTENbCTBY CYIIECTBOBAHUSA HEUTPUHO;
®uznka HEUTPUHO;
JerexTopsl yacTui;
Hecoxpanenue yeTHOCTH ITpu OeTa-pacnaje;
. AxTUBanms MaTepuaios;
. OTKpBITHE TIpOIIecca ACIICHUS SIED;
. OTKpBITHE HEUTPOHOB M X OCHOBHBIE CBOICTBA;
. IIpoxokaeHne HEUTPOHOB Uepe3 BELIECTBO.

©OoNoGR~LNRE
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14. OCOBEHHOCTHU PEAJIM3AIIMU JUCIMIIVIMHBI JJiId HWHBAJIUIAOB U JIHUAL C
OI'PAHMYEHHBIMU BO3MOXKHOCTAMMHU 3/10POBbs

B cooTBeTCTBHM ¢ METOAUUECKUMHU peKoMeHarusiMu MunoopHayku P® (y1B. 8 anpens 2014 r. Ne AK- 44/058H)
B Kypce TperoaraeTcsi HCIoIb30BaTh COMATBLHO-AKTUBHBIE M PEIICKCUBHBIE METOIBI O0YYEHUS, TEXHOJIOTHU
COIMOKYIBTYpHOH peabmmranuu obydaronuxces ¢ OB3 ¢ 1menpio oka3zaHWsS IOMOIIM B yCTaHOBJICHUH
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MMOJIHOIICHHBIX MEKITMIHOCTHBIX OTHOIIICHHH.

O6y‘ICHI/IC JUL € OTPpaHUYCHHBIMHU BO3MOKXHOCTAMHU 3J0POBBSA OCYIIECTBIACTCA C YUCTOM HHIAUBUAYAJIbHBIX
HCI/IXO(I)I/ISI/IIJCCKI/IX OCO6CHHOCTeﬁ, a JJIsd MHBAJIMIOB TAaKXKE B COOTBCTCTBHH C HH,HHBHI[yaHLHOﬁ nporpaMMoﬁ
pea6I/IHI/ITaHI/II/I HHBAJIMAA.

Il.]'lﬂ JUIl ¢ HApYHICHHEM CJIyXa BO3MOXHO IPEAOCTABJICHUC HH(bOpMaHI/IH BU3YAJIbHO (KpaTKI/Iﬁ KOHCIICKT
HeKHHﬁ, OCHOBHAasA M AOIIOJIHHUTCIIbHasA nHTepaTypa), Ha JICKIMOHHBIX W MPAKTUYCCKUX 3aHATUAX AOIIYCKACTCA
MNPpUCYTCTBUC aCCUCTCHTA, a TAKIKC, CypAOIICPEBOAUYNKOB 1 TI/Iq)J'IOC}/pIIOHCpCBOIUII/IKOB.

OHGHKa 3HAHUM CTYACHTOB HAa MPAKTHYCCKHUX 3aHATUAX OCYIICCTBIACTCA Ha OCHOBC NMCbMCHHBIX KOHCIICKTOB
OTBCTOB HAa BOIIPOCHI, IMCbMCHHO BBIMTOJTHCHHBIX MMPAKTHYCCKUX 33[[21HPII>1.

Jlokam Tak jke MOJKET OBITh MPEIOCTABIICH B MUChMEHHOU opMe (B BuAe pedepaTa), IpH 3TOM TpeOOBaHUSI K
COJICPYKaHUIO OCTAIOTCS TEMH JKe, a TPeOOBaHUS K KAUeCTBY U3JI0KEHUS MaTepraia (TIOHSITHOCTh, KAYeCTBO PeyH,
B3aMMOJICHCTBUE C ayJAMTOPHEH M T. J) 3aMCHSIOTCS HAa COOTBETCTBYIOIIHME TPEOOBAaHUS, MPEIbSBIACMBIC K
MUCBMEHHBIM paboTaM (KauecTBO OQOPMIICHHS TEKCTa W CIHCKa JIMTEpaTypbl, TPaMOTHOCTb, HaINYHE
WUTIOCTPAIIMOHHBIX MAaTEPHAIOB U T.1I.).

C y4eToM COCTOSTHHS 37I0POBBS MPOCMOTP KHHOGUIIbMA C TIOCIIEAYIOIIUM aHATM30M MOXKET OBITh IPOBE/ICH JIOMa
(HampuMep, MpH HEOOXOAMMOCTH JOMOTHUTENFHON 3BYKOYCHIIMBAIOMICH ammapaTypbl (HaymHUKH)). B Takom
cllydae CTYACHT MPeJ0CTaBIsIeT MUChbMEHHBIN aHaIn3, COOTBETCTBYIOLIUI IPEABABIIEMBIM TPEOOBAHUSIM.

[IpomexxyTounas arrectauus IJisi JUI C HAPYLICHUAMH CIIyXa MPOBOIUTCS B NMUCbMEHHOW (popme, mpu 3TOM
UCTONB3YIOTCS 001Ie Kputepru oteHuBanus. [Ipu Heo6xonuMocTH, BpeMsi HOArOTOBKH Ha 3a4eTe MOXKET OBbITh
YBEIIMUEHO.

Jdns aun ¢ HapyuleHWeM 3peHusi JONMYyCKaeTcs ayluajbHOE IpeJocTaBleHHe HHGOpMaluu (HAampuMmep, ¢
WCIIONIb30BaHUEM MPOTpPaMM-CHHTE3aTOPOB PEUH), a TAaK)KE HCIIOB30BaHUE Ha JIEKIMSIX 3BYKO3aIMCHIBAIOIINX
ycTpoiicTB  (MukTOGOHOB W T.4.). JlomycKaeTcs NPUCYTCTBHE HA 3aHATHSIX AacCUCTeHTa (TIOMOIIHUKA),
OKa3bIBAIOIIET0 00Y4aOIUMCSl HEOOXOUMYIO TEXHUUECKYIO TOMOIIb.

OneHka 3HaHMH CTYICHTOB HAa CEMHUHAPCKUX 3aHATHUSX OCYILIECTBIAETCS B YCTHOW ¢opme (Kak OTBETHl Ha
BONPOCHL, TaK W MNpakTH4Yeckue 3aaaHus). IIpum HeoOxomumocTu aHanmu3a (WiIbMa MOXKET OBITH 3aMEHEH
OMHCAaHUEM CHUTYyallUd MEX3THHYECKOIO B3aWMOJEHCTBHS (Ha OCHOBE OIIBITa PECIIOH/IEHTA, XYJO0XKECTBEHHOM
JUTEPATYPHI U T.1I.), TO3BOJSTIONIAM OIIEHUTH CTENICHb CHOPMHUPOBAHHOCTH HABBIKOB BJIAJICHUS] METOIaMH aHAIN3a
W BBIBJICHUS cHenU(UKH (QYHKIMOHUPOBAHHUS M PA3BUTHSl IICUXWUKH, MO3BOJSIONMMH YYHUTBHIBATH BIIHSIHUE
sTHHYecKUX (akropoB. [Ipu mpoBejeHUM MPOMEKYTOYHOH aTTecTallMy JJs JIMI C HapyIIEHHUEM 3pECHUS
TECTHPOBaHHE MOXET ObITh 3aMEHEHO Ha YCTHOE COOECEeI0BaHME 110 BOIIPOCAM.

.JInua C HAPYHICHUAMMU OMOPHO-ABUTIATC/IbHOIO alnmapaTa HE HY>KIar0TCA B 0COOBIX @opMax MpEaAOCTaBIICHUA
y‘le6HBIX MaTcpUualioB. O,Z[HaKO, C Yy4YC€TOM COCTOAHUA 3J0POBbA 4YaCThb 3aHATHH MOKET OBITh pcaiM30BaHa
JUCTAaHIIMOHHO (HpI/I oMo CETH «HHTCpHeT»). TaK, IIPpU HECBO3MOKHOCTHU MOCCHICHHNA JICKIHUOHHOI'O 3aHATUA
CTYACHT MOXKECT BOCIIOJIB30BAaTHCA KPATKUM KOHCIICKTOM JICKIIUU.

HpI/I HCBO3MOKHOCTH TIIOCCHICHUA TIIPAKTUYCCKOr0 3aHATHUA CTYACHT OOJIKCH HNPCAOCTABUTH MMMCHbMCHHEIN
KOHCIICKT OTBECTOB Ha BOIIPOCHI, IMCbMCHHO BBIIIOJIHCHHOC MMPAKTUYCCKOC 3aJaHHUC.

Jokman Tak ke MoXeT OBITh IpeJoCTaBlieH B MMChbMEHHOH (hopMme (B Buae pedepara), Ipu 3TOM TpeOOBaHHS K
COJICpY)KaHUIO OCTAIOTCS TEMH Ke, a TPeOOBaHUSI K KQUueCTBY U3JI0KEHUS MaTepraia (TIOHSTHOCTh, KAYeCTBO PeyH,
B3aMMOJICHCTBUE C ayJAMTOPHUEH M T. JI) 3aMEHSIOTCS Ha COOTBETCTBYIOIIHME TPeOOBaHWS, MPEABSIBIIEMBIE K
MUCBMEHHBIM paboTaM (Ka4ecTBO OQOPMIICHUS TEKCTa W CIIMCKA JIUTEPaTyphbl, I'PaMOTHOCTb, HAINYHE
WJLTIOCTPAIIMOHHBIX MATEPUATIOB U T.JI.).

[TpomexyTo4Hast aTTECTALMs VIS JIUI] C HAPYILCHUSIMH ONOPHO-IBUTATEIFHOTO aIllapaTa MPOBOIUTCS Ha OOIINX
OCHOBaHMSIX, IIPU HEOOXOMMOCTH MPOLEypa 3a4eTa MOXKET ObITh pealli30BaHa AUCTAHLIMOHHO (HAPUMEp, IPH
MOMOIIIH TporpaMMbl SKype).

I[J'IH OTOIr0 MO AOTOBOPCHHOCTU C HNPENOoAaBaTCIIEM CTYACHT B OIPCACICHHOC BPCMS BBIXOAUT Ha CBA3b JIA
MMPpOBCACHUS ITPOUCAYPHI 3a4€Ta. B Taxom CJIydac 3a4€T C1aCTCA B BUAC CO6CCCI[0B3HI/I$I 110 BOIIpoCcamM (CM. (bOpMLI
MMpOBCACHUSA HpOMe)i(YTO‘lHOﬁ aTTeCTallvu AJid JIUI C HAapYIICHUAMN 3peHI/Iﬂ). BOHpOC U IMPAKTUYCCKOC 3aaHnC
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BBIOMPAIOTCS] CaMUM TIPEIojaBaTesieM.

ITpumedanue: PoHABI OLEHOYHBIX CPEACTB, BKIIOYAIOIIME TUIIOBBIC 3aJlaHUS U METOAbl OIEHKH, KPUTEPUH
OIICHUBAaHUSI, TO3BOJISIONIUE OIICHUTh PE3YJIbTAThl OCBOSHUS JAaHHON MTUCIUILTUHBI 00y4arorumucs ¢ OB3 Moryt
BXoauTh B coctaB PII/] Ha mpaBax OTAENBHOTO JOKYMEHTA.
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