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1. IIEJIM U 3AJAYN OCBOEHU S JUCHHUTIJIUMHBI Llenan n3yyenus
JUCIHHUILIMHBI

- MPEICTaBUTH CTYACHTaM WH(QOPMAIMIO [0 OCHOBAM SIIEpPHON (PU3UKH.

3ana‘m H3y4YCeHUs TUCHUIIJIUHBI:

- cooOLIeHHE CTyAEHTaM CBEACHHH OO0 OCHOBHBIX CBOWCTBAaX AaTOMHBIX fJEp; KBaHTOBBIX XapaKTEPHUCTHKAX
SIIEPHBIX COCTOSTHUIA; DIICKTPOMArHUTHBIX TEPEX0Aax B SpaxX, HYKIOH- HYKIOHHBIX B3aMMOJICHCTBHUSX H
CBOMCTBAX SIIEPHBIX CUII; SACPHBIX MOJEINSAX U SIIEPHBIX PEaKLUsX; HEHTPOHHBIX 3QPEKTUBHBIX CCUCHHSX B
o00beMe He0OXOIUMOM ISl OCBOCHHUST PU3UUYECKUX OCHOB siJIEpH O (PU3HUKU M TEXHOJIOTHH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJILHON TPOT'PAMMBI (1aiee
- OIl) BAKAJIABPUATA

JMCIUIITHA peau3yeTcsi B paMKax 00s3aTeJIbHOM YacTH U OTHOCHUTCS K 00menpodheccnoHaIbHOMY MOJIYJTIO.

Jlyis OCBOEHHSI IUCIMILIMHBI HEOOXOIUMBbI KOMITETCHIIMH, C(OPMUPOBAHHBIC B PaMKax M3YUYCHHs CIICIYIOLIMX
JucuuIuH: «Puszukay, « XUMHUID.

JIMCUMITJIMHBI ¥/MJTU TIPAKTUKH, JJ1 KOTOPBIX OCBOCHUE IAHHOW JUCIHUIIMHBI HEOOXOIUMO KaK MPEANICCTBYOIICE:
«Mennuko-OHOJIOTHYECKHE OCHOBBI  paJuallMoHHONH Oe3omacHocTh», «be3omacHOCTh KM 3HEAESTENEHOCTHY,
«ATOMHOE TIpaBO», «PajnanmoHHas M 3KOJOTHYecKas Oe30MaCHOCTh OOBEKTOB SACPHOTO TOILIMBHOTO IIUKIIAY,
((PallI/IaHI/IOHHaSI TUTHCHA), BBIITOJIHCHNEC HAYYHO -PICCJ'ICIIOBaTe.HBCKOfI paGOTI)I, BCEX BUJOB IIPAKTUKU U BBIHYCKHOI\/’I
KBATH(UKAITMOHHON PabOTHI.

JucuuiirHa u3y4daercs Ha 2 Kypce B 3 ceMecTpe.

3. HIEPEYEHb TIIJTIAHUPYEMBIX PE3YJIBTATOB OBYYEHHUSI 1O JUCHUIIJIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMHU PE3YJIBTATAMUA OCBOEHHSI OBPA3OBATEJIBHOM
ITPOI'PAMMBI



B pesynprate ocBoenuss OOIl GakanaBpuara oOydaromiuiics
00yYEeHUs 110 JUCLUIIINHE:

AOJKCH OBJIAACTH CICAYIONIMMHU PE3YJIbTAaTaMU

Koout \Haumenoeanue komnemeHuyuu Koo u naumenosanue unouxamopa
KomnemeHuyui 00CMUdNCeHUA KOMNEeMEeHUUU
11K-1 CnocoOHOCTH MCIIOJIH30BaTh 3-TIK-1: OCHOBHBIE CBOICTRA -
HaYIHO-TCXHIICCKYIO _ [XapaKTepHCTHKH aTOMHBIX siiep W SIEPHBIX
HH(bOpMaHHUIO’ OTCHCCTBEHHBIN M \heqkipii, 3aKOHBI COXPAHEHHMS B SIEPHBIX
3apyOCIKHBIi OMBIT B 0O1aCTH PEaKIUAX  OCHOBHBIE  3aKOHOMEPHOCTH
[IPOBCICHH XUMUICCKOTO PaJMOAaKTUBHBIX  NpEBpalleHHuil;  o0mue
AHJIN3a KOHKPETHBIX O0BEKTOB  |opoiiorpg AJIEPHBIX PEAKIUl U 0COOEHHOCTH
(CHPI”I’U noxyhabpukaros, S1IEPHBIX peaKIuii; OCHOBHBIC
[OTOBOM HPOAYKIMH, B TOM HHCIC |35 oyomeprOCTH B3aMMOJIEHCTBHSA
(bapmaneBTHUECKIX CyOCTaRINMH) MOHU3HUPYIOIIEr0 M3TYyYEHHUSI C BEIECTBOM;
NMeTaNbHBIE ~ XapaKTEPUCTHKH  IpoIecca
TIEJICHUST aTOMHBIX SITIED.
V-IIK-1: npuMeHsATh OCHOBHBIE CBOMCTBA M
XapPaKTEPUCTUKNA aTOMHBIX SIIEp U SJEPHBIX
peaKIuii, 3aKOHBI COXPAHCHHUS B SICPHBIX
peakmusaX Il Ka4yeCTBEHHOTO OOBSICHEHUS
s1IepHO-(PU3NYECKUX TTPOLIECCOB; ONPEICIIATh
M3MEHEHUE KOJIMYECTBA  PaJUOAKTUBHBIX
sIep C TEUCHUEM BPEMEHH;
B-IIK-1: HaBblkamMu paboOTBl C sIEPHO-
bu3nIecKkuM 000pyI0BAaHUEM U MPUOOpaAMH;
HaBBIKAMH BBITIOJIHEHUS M3MEPEeHUM
COOTBETCTBYIOITUX BEJIMYMH.
OCHOBHBIMH TIpU€MaMH 00paboTKH
PKCIIEPUMEHTATBHBIX JaHHBIX.
IK-3 CniocoGeH UCcIoNnbp30BaTh 3-TT1K-3 3HaTh: OCHOBHEIE (PU3NUECKUE
3aKOHOMEPHOCTH M JOCTHIKEHHS  [3aKOHBI U METOJIbI 0OPaOOTKH TaHHBIX
XMMUYECKON TEXHOJIOIMH KaK V-VIIK-3 YmeTs: paboTaTh 10 3alaHHON
HAYKU T IIOAACPIKAHUA METOAUKE, COCTABJIATH OITMCAHUSA
ONTUMAJIBHOTO PpEXMMa IIPpH [MPOBOJUMBIX UCCICTOBAHUIN U OTYETHI,
IPOBCACHNN CYIICCTBYIOIHNX [IOATrOTABJINBAThL MaTE€pUAIIbl 111 HAYYHBIX
CUHTC30B YIKC U3BCCTHBIX HY6J'II/IK8.I_II/II7[
MaTCpHaioB, a TAKKE y4acTBOBATh |B-I1K-3 Bnanerh: HaBbIKAMH MPOBEACHUS
B pa3pabOTKE XUMHKO- (U3UYECKUX IKCTICPUMEHTOB TI0 33/ ITaHHON
TCXHOJIOTHYCCKHUX ITPOLICCCOB METOIUKE, OCHOBAMU KOMIIBIOTEPHBIX U
HOBBIX MaTCPHUAJIOB WH()OPMAITMOHHBIX TEXHOJIOTHMA, HAYIHOU
TEPMUHOJIOTHEH

4. BOCUTATEJBbHBIN MOTEHIUAJ JUCIUILINHBI

HanpaBHEHMﬂ/LI,EIWI BOCMUTAHUA

3agaum socnutaHua (Koa)

BocnurareabHbIN MOTEHIIHAJ
JUCIUAIITHH

BOCIIMTAHHE

IIpogeccuonaibHOe U TPYAOBOE

(B33);

- (popmupoOBaHNE OTBETCTBEHHOCTH H
aKKypaTHOCTH B pabOTe C OMacHBIMA
BEIIECTBAMH U IIPU TPeOOBaHUAX K
HOpPMaM BBICOKOTO KJIACCA YUCTOTHI

Hcnonp30Banue BOCIIUTATEILHOIO
MTOTEHITNAaNa MPOQIIEHBIX TUCTIUATLINH
«BBeneHne B CreiuaabHOCTDY,
«BBeneHue B TEXHUKY (PU3NYECKOTO
JKCIIepUMeHTaY, «I3MepeHus B
MHUKpPO- U HAHOSJIEKTPOHUKEY,
«HpOpMaAIOHHBIC TEXHOJIOTHH B
(hPM3UYECKUX UCCIICOBAHUSIXY,
“DuU3nYecKre METO/IbI HCCIACIOBAHUSL

3




“CrexTpajbHble METOJIbI aHAIN3a”,
“BeneHue B XxpoMarorpaduueckue
METO/Ibl aHaJM3a”, “BBeneHue B
3JEKTPOAHATUTHYECKUE METOIBI
aHaym3a” « OKCIEpUMEHTaNbHas
y4eOHO-HCCIIeIOBATEBECKAS pad0oTay,
JUTSL:

- (QopMUpOBaHUS HABBIKOB
0e3yCI0BHOTO BBIOJHECHHUS BCEX
HOPM 0e30MacHOCTH Ha pabodeM
MecTe, COOJIIOICHUU Mep
MPEIOCTOPOKHOCTHU IPU BHITOJTHCHUH
W CCIIeIOBATEIbCKUX
MIPOU3BOJICTBCHHBIX 3a/1a4 C OMMACHBIMHU
BEIICCTBAMH U Ha 000PYTIOBaHUM
MOJTYTIPOBOTHUKOBO#
MPOMBIIIICHHOCTH, @ TAaKXKe B
IIOMCUICHUAX C BBICOKUM KJIaCCOM
YHCTOTHI TOCPEICTBOM TPHBIICUCHUS
JICHCTBYIOIINX CICIIAATNCTOB
MOJTYTIPOBOTHUKOBO#
MPOMBIIIICHHOCTH K peaTu3aliu
YYEeOHBIX JUCIUTUIUH U
COIMPOBOXKICHHUIO IPOBOAUMBIX Y
CTY/ICHTOB MTPAKTHYECKUX PabOT B
9THX OpraHU3aLUAX, Yepe3
BBITIOJIHEHHUE CTYACHTaMH
MPaKTHYECKUX U JTaOOPATOPHBIX
paboT;

2.Mcnonp30BaHNE BOCIUTATEIEHOTO
InoTreHuuaiaa l'lpO(bI/IJ'H)HI)IX JUCHHUITIINH
«CrierpakTukyM 1o Qusuke
HaHocUCTEM», «CIIeIIIPaKTHKYM TI0
HaHOTEXHOJOTHAMY, «CriennaIbHbIH
MPaKTHKYM MO (DH3UKE HAHOCHUCTEM,
«CoBpeMeHHbIe TPOoOIeMBbl PU3NKU
KOH/ICHCHPOBAaHHBIX CPEJl
(cmeticemuHap )»,
«IKCIePUMEHTAIBHBIE METO/IBI
HCCJICZIOBAaHUS HAHOCTPYKTYP
(cneticemunap)», [Ipon3BoacTBeHHON
npakTtuka “Haydno-
HCCIIeIOBaTeIbCKast paboTa” [is:

- popMupoBaHUS MPO(HECCHOHATHHOM
KOMMYHHUKAIIIX B HAYIHOU Cpene;

- popMHpOBaHUS PA3HOCTOPOHHETO
MBIIIUICHHS U TPEHUPOBKH TOTOBHOCTH
K pabote B mpoeccHoHaTBHON 1
COLIMAJIBHOM cpenax
MOJIYIIPOBOIHUKOBOI
MIPOMBIIIIIECHHOCTA

- popMHpOBaHUS YMEHUI
OCYIIECTBIIATH CAMOAHAIN3,
OCMBICITBATh COOCTBEHHBIE
npoeccCHOHaTBHBIC U TNIHOCTHBIC
BO3MOKHOCTH IJISl CAMOPA3BUTHS U
camo00pa30oBaHUs, B IETSX
MTOCTOSIHHOTO COOTBETCTBHS
TpeOoBaHUAM K 3P PeKTHBHBIM 1
TIPOTPECCUBHBIM CIICIIHANCTAM,
HCIIOTH30BaHUE METOOB
KOJIJICKTHBHBIX ()OPM TTO3HABATEIEHON
JIESITETFHOCTH, POJIEBBIX 3a/IaHUH,
KOMAaH/THOTO BBITOTHEHUS YICOHBIX
3aJITaHAN ¥ 3aIUTY UX PE3yTHTATOB.




5. OFBEM JUCHMILUIMHBI B 3AYETHBIX EJUHHMIAX C YKA3AHUEM KOJMYECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSI C
MPEMNOJABATEJEM (II0 BUJAM 3AHSITUI) U HA CAMOCTOSITEJBHYIO PABOTY
OBYUYAIOUUXCS

Kosmm4ecTBo 4acoB Ha BHA
paloThI IO ceMecTpaM:

Buj padorsl

KonTakTHasi padora 00y4yaoluxcs ¢ nNpenogasareiemM

AyINTOpHBIE 3aHATHS (8ce20) 32
B ToMm uncie:
JNeKyuu 16
. 16
npakmuyeckue 3auamus (U3 HuUx 8 oopme npaxmuyeckou no02omosKi)
)
Ipome:kyToUHasi aTTECTALUS
B Tom uncie:
9K3AMEH 36
CamocTosiTeIbHAasl padoTa 00y4aloInXCA
CamocTosiTeJbHasi padoTa o0ydawmmxcs (6cezo) 40
Bcero (4achl): 108
Bcero (3aueTHbIE €IMHUIIBI): 3

6. COAEP KAHUE UCHUIUIMHbI, CTPYKTYPUPOBAHHOE IIO TEMAM (PA3JEJIAM) C
YKA3AHUEM OTBEJEHHOI'O HA HUX KOJMYECTBA AKAJEMHUYECKHUX YACOB U BU10B
VUEBHbBIX 3AHATHI

6.1. Pazodensl oucyuniunvl 4 mpyooemMKoCms nO 6UOAM YUEOHBIX 3aHAMUIL (6 AKAOEMUYECKUX HaAcax)

Henensi [(Ne HaumeHnoBaHue pa3fena /TeMbl JUCHUTLIMHBI
/it Buapl yueOHoii paboThl
Jlex [[Ip JIa6 [Bueayny (CPO
1-10 1. |Arommuoe SIIPO 8 12 | 16 - 20
1 1.1. |OCHOBHBIEC XapaKTEPUCTUKN aTOMHBIX SIJIEP 2 | 3| 4 3
2,3 |1.2. |PagroakTHBHBIN pacia 2 | 3] 3 6
45 |1.3. |Anpda-pacnan 112 3 4
6,7 14. bera-pacnan 1 2| 3 7
8,9 [1.5. [Famma-usnyuenue siep 1 3 2
10 1.6. [Dx30THYECKHE BUIBI pAAHMOAKTHBHOTO pacraaa 1 - 2
11-16 2. |SinepHble B3auMoJeicTBUS 8 20
11 2.1. |O0une CBeACHMS O SICPHBIX B3aHMOICHCTBHSX 2 5
12,13 [2.2. |®oTosinepHbIe B3aMMOACHCTBUS 2
14,15 2.3. JleneHne aTOMHBIX sep 2
16 2.4. AKTHBaIlMs MaTepPHAJIOB 2 2 4
Nroro 3a 5 cemectp: 16 } 40
Bcero: 16 } - - 40

Ipum.: Jlex - nexyuu, Ilp - npakmuueckue 3anamus / cemunapwl, Jlab - nabopamopuvie 3ansmus, Breayo -
gneayoumopHas konmakmuas paboma, CPO - camocmoamenvhas paboma ooyuarowuxcsa, I111 - npakmuueckas
5



10020MosKa.

6.2. Cooeprrcanue oucyuniunbl, CMPyKmypupoeanHoe no paszoenam (memam)

Jlexyuonnwiii Kypc

Ne HaumeHnoBaHue pa3iesia /TeMbl
A CITHILIMHBI

Hepnensn

Conep:xanue

1-10 1. |AtomHoe siTpo

1 1.1. |OcHOBHBIE XapaKTEPUCTUKN aTOMHBIX SIEp

CocraB, CTpyKTypa, 0003HaUCHUS STeP.
Pasmepbl 1 popma siep. MaccoBoe 4HcIiio 1
3apsif. XapakTepUCTUKU HEUTPOHOB U
MMPOTOHOB. Macca u 3Heprusi cBsA3u. Buibl
DHEPIUU CBSI3H. DHEPTHUS CBS3H BCEX HYKIOHOB.
Y enbpHas SHEPTHs CBSI3U. DHEPTHH CBSI3U
OTAEJIbHBIX HYKIIOHOB. @opmyna Baiizekkepa
1 ee aHaIn3.

[lpyrue hopmydsl s macce saep. Jdedekr
Macchl. BeipaskeHne sHepruil CBsI3M U IeeKTa
Macchl Yepe3 IEKPEeMEHThI MAacChl. Y CIIOBHS
YCTOMYUBOCTH SIJIEP.

CrabuibHble U HeCTaOUIIbHBIE HYKITUIBI.
Talnwira HyKIM0B U €€ OCHOBHBIE
0COOCHHOCTH. DHEPTEeTHIECCKIE COCTOSIHUS SIACP
M UX XapaKTepUCTHKH. MOMEHT KOJIM4YecTBa
BIOKEeHUS (CIIUH) siipa.

2,3 |1.2. |PagroakTUBHBIN pacaj

OTKpBITHE PAJIMOAKTHBHOTO paclajia.

Buibl pagroakTHBHOTO pacnaja.

OCHOBHOI1 3aKOH PaIHOaKTHBHOTO pacmasa.
KoHcranTa pacraaa, mepro moisypacrasa,
cpemHee BpeMsl )KU3HU SIJep U CBSI3b MEXKAY
HUMHU. AKTUBHOCTG. [IpeBpalieHus 31IeMeHTOB
MIpH PalnOaKTHBHOM pacnaze. [IpaBuio ciBura




®dasrca u Coau. Lenodyky mocneaoBaTeIbHBIX
pacniafioB. PagnoakTuBHbBIE ceMEICTBA.
KonuuecTBeHHOE OMMCcaHe N3MEHEHUS Yncia
sIep KaKI0TO WICHA IEMOYKH BO BPEMEHHU.
AHaJTU3 LETOYKU U3 JBYX PaJlOaKTUBHBIX
HYKJIUIOB.

PagnoakTHBHOE paBHOBECHE.

4,5

1.3.

AJb(a-pacmay

[Mpupona anbda-yactuu. [Ipesparienus saep
npu anbda- pacnaze. JHeprus anbda - pacmaja.
Pacrnipenenenue sHepruu Mexay ajibda-
JaCTULEH U SIAPOM OTJAuU. Y CIIOBHE
YCTOWYMBOCTH IO OTHOIICHHIO K anb(da-
pacnany. O6nactu anb(a-akKTUBHBIX SCP.
B3aumoeiicTBre anb(a-yacTUIl ¢ BEIIECTBOM.
OHepruu anbda - pacrnaja pa3IuiHbIX SIep.
[lepuozap! momypacmnazaa. 3akoH I eiirepa-
Hettosa. CBsizb MEXIY SHEPIUSIMHU alib(da -
pacriazia ¥ MacCOBBIMH UHCIIAMU SIJIED.
KymonoBckuii 6apsep v SHEPTUH anb(ha-JacTHil.
DHEPreTHIECKUE CIIEKTPHI allb(a-qacTuil.
OcHOBHI TeopuH anb(ha - pacmaa.

6,7

1.4.

bera-pacnan

OCHOBHBIE CBOMCTBa O€Ta-4acTHII.
[IpeBparmieHus sinep npu OeTa-pacnaze.
DHeprus Oera-pacmana. Y CIIOBH
YCTOHYHMBOCTH AJIEp MO0 OTHOIICHHUIO K OeTa-
pacnaxy. O6macti 6era- HeCTaOUITBLHBIX SIIEP.
BriieT HyKIIOHOB Tipu OeTa-pacmajie.
B3anmoeiicTBre 6eTa- YacTHII C BEIIECTBOM.
3HadeHus dHeprui 6eta-pacnazga. [lepmombt
nmosrypacnaza 6era-aKTUBHBIX siep. beta-
pacmaa cBOOOTHEIX HEUTPOHOB.
OHepreTUIecKre CIeKTPhI OeTa-4acTull.
3MeHeHne CIIMHOB siep Ipu OeTa-pacraje.
Hetitpuno. [IpaBuna ot6opa st pa3penieHHbIX
Oera - mepexooB. 3ampelieHHbIe OeTa -
nepexopl. Hecoxpanenne ueTHOCTH 1pu OeTa-
pacmaje.

8,9

1.5.

FaMMa—mnyquHe

["amma - kBaHTHI (PoToHBI). OOIACTh raMMa-

W3Ty4YCHUS Ha IKaje JUTHH
AIICKTPOMATHUTHBIX BOJTH. SnepHbie
MPOIIECChl, MPU KOTOPBIX BO3HUKAKOT raMma -
KBaHTHl DHEPreTUYeCKUe CIEKTphl ramma -

KBaHTOB. B3aumoencTBre raMma -
KBaHTOB c BEIIIECTBOM. [TonsTue
MYJTETHIOIBHOCTH ANEKTPOMArHAUTHOTO
n3nyuenus. [IpaBuna otdopa. [Ipumepsr
HCIIOJIb30BAHUS MpaBUiI otOopa.
BHyTpeHHss KOHBEpCHUs
AIIEKTPOMArHUTHEIX TIEPEX0I0B. MeXxaHn3M
BHYTpPEHHEH KOHBEPCUU. Ycnosus




BO3MOYKHOCTH BHYTpPCHHEH KOHBEPCHH.
Koad¢duumeHTsl  BHyTpeHHEH  KOHBEPCHHU.
BrayTtpennsas konsepcus npu 0-0 mepexonax.
SAnepnas uzomepust. Dpdexkr Meccbayapa.
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1.6.

DK30THYECKHUE BUBI PAANOAKTUBHOTI'O pacriaga

IIpoToHHAas paJuOaKTUBHOCTG. JIByXIIpOTOHHAs
paaroakTUBHOCTh. HeliTpoHHas
PaJIMOaKTUBHOCTb.

KiactepHast painoakTHBHOCTbD.

11-16

SnepHble B3aUMO1€HCTBHS

11

. |O0mIMe CBEACHUS O SIIEPHBIX B3aUMOJICHCTBHSIX

Pa3HOBUIHOCTH SIZAEPHBIX B3aUMOJICUCTBUM.
3anuck AACPHBIX PEaKITHil.

Kitaccudukanus sepHbIX peaKiiiii.

3aKOHBI COXpAHEHUS TIPU SISPHBIX
B3auMoaeHcTBHUsIX. OCHOBHBIC XapaKTEPUCTUKH
SIIepHBIX peakiuii. Beixoa. DddexrtrBaoe
ceuenne. [uddepennmanpanie cedeHUS.
'YTJI0BBIC M SHEPTETUUECKUE PaCTIpEACIICHUS
BTOPUYHBIX YaCTHUIl. DHEPTUS PEaAKIINH.
OK309HEPTEeTHYECKUE U SHI0IHEPT e THUECKUE
peakiuu. [ToporoBast sHEpTUs. 3aBUCUMOCTD
SHEPTHH BTOPUYHEIX YaCTHIT OT YTJIa BBIJICTA.
[lnarpamma ummynscoB. CocTaBHOE SIIPO.

S nepHble peakiuu MoJ AEUCTBUEM 3apsSKEHHBIX
yvactuil. HeTpoHHbBIE peakinu.

12,13

2.2.

®doTos1IepHbIE B3aUMOJICUCTBUSA

O6mme cBeneHUs 0 HOTOSICPHBIX
B3anMOJIeHCTBUAX. DOTOSAIEPHBIE PEAKIIUU U
paccestHue GOTOHOB siapaMu. OTKPBITHE MTEPBOI
doTosimepHON peaknuh. THIBI POTOSAEPHBIX
peakinii. DHeprus peakuun. [Toporosast
DHEPrHs. DKCIIEPUMEHTATBHBIE METOTBI
HccIenoBaHui (OTOSIIEPHBIX B3aMMOICHCTBHH.
McTouHnky (OTOHOB: PaHOAKTUBHEIE
DIIEMEHTHI, YCKOPUTENN IPOTOHOB U
3JIEKTPOHOB, SIEPHBIE PEAKTOPHI.
dortopacuerienue aeutpona. [Ipsamoit
sepHbIid GpoTorddext. ['uranTckmii
munonbHBIH pesoHanc (I'/IP).

14,15

2.3.

HGHGHHG ATOMHBIX SAIOE€P

OTKpeITHE TIpOLIEecca AeTieHus saep. Mexanusm
nporiecca AeJICHusl.

CriontanHoe fenenue. OCBOOOXKIEHNE SHEPTHU
npu aeneHnH. J(PPEKTUBHbBIE CEUCHUS ICICHHUSL.
Ockonku neneHus. Bropuunsle HEUTPOHBI
neneHusi. MrHOBEHHOE raMMa-u3IyUYeHHe MIpH
JICJICHUU.

16

24.

AKTI/IBaHI/IH MaTepuaioB

OTKpBITI/IC I/ICKyCCTBCHHOﬁ pPaaAnOaKTUBHOCTH.
MeTOZ[BI MOJIy4CHUSA NCKYCCTBCHHBIX
PAANOHYKINIOB.

AxtuBanus. M3mMeHenus IIpH aKTHUBAlUN
AKTHUBHOCTH 06pa3u013 BO BPpCMCHHU.




Jlexyuonnwlii Kypc

HaumeHnoBaHue pa3aesia /TeMbl
I CITHILIMHBI

Henenss [Ne Conep:xanue

1-10 1. |ATtomHOe siTpo

1 1.1. |OcHOBHBIC XapaKTEPUCTUKU aTOMHBIX P .
3yueHne CTaTHCTUYECKUX PACTIpeICICHIH.

23 |1.2. [PammoaxtuBmeIi pacman HccnenoBanrue NCKYyCCTBEHHOM

aIMOAKTUBHOCTH.
4,5 |1.3. |Ansda-pacnaj 3y4enune pacupeneaeHuii npooeros anba -
YaCTHUII U ONPEIENICHIE SHEPTHHU alb(a -
YaCTHII.
6,7 |1.4. |beta-pacnan W3ydenue noronieHus OeTa - 4acTUIl B

BEIIECTBE U ONPEACIICHUEe MAKCHMAIbHOM
DHepruum OeTa - CreKTpa.

8,9 |L.5. Famma-uzmyyenue llccinenoBanue NOIJIOIIEHUS raMMa -
W3ITy9ICHUSI B BEIICCTBE.

7. NNEPEYEHb YYEBHO-METOJAUYECKOI'O OBECHEYEHUA JJIA
CAMOCTOSTEJBHOM PABOTBI OBYUAIOINXCSA MO TUCITATIIMHE

1. Meroanueckne yka3aHHs MO TIOATOTOBKE M BBIITOJTHEHMIO JA00OPAaTOPHBIX PaboT 10 TUCHHUIUINHE « Sl aepHas
(u3uKa», yTBepKACHHBIE Kadeapoil simepHoi Gpusuku, mpoTokor Ne 2 ot 25.09.2014 1.

2. TlpesenTanuu Kypca;

3. HHTepHET UCTOYHUKHL.

8. ®OH]I OLEHOYHBIX CPEJCTB JJS NMPOBEJEHWSA TEKYIIEA W IMTPOMEXYTOYHOUN

ATTECTALIMU OBYYAIOLINXCSA MO JUCHUITJIUHE

8.1. Ceazb medncoy QO‘ZMM‘ZZPMMMM KomnemeHuyuAMu u QODMCLMM KOHmMpO.Jia uX 0C60enusn

Ne Kontpoaupyemsbie Nuaukarop 10CTHIKEHUS HanmeHoBaHMe O1IECHOYHOTO
0/ | hasnenst (TeMbl) KOMIIETEHIHH cpeacTBa TeKyuiei u
JUCIUTIMHBI NMPOMEKYTOYHOI aTTecTalnuu
Tekynias arrecrainusi, 5 ceMecTp
1. Paznmensr 1 u2 (2.1) 3-TK-3, Y-TIK-3, B-TIK-3

3amuTa 1a00paTOpHBIX padoT,

coOecejoBaHNE, TECT, KOHTPOJIbHASL
abo0Ta, YCTHBIN 0mpoc

Pasnenst 2 (2.2)n 3 3-I1K-3, V-IIK-3, B-1IK-3 Tect, KOHTPOJIbHAS PabOTa, YCTHBIN

orpoc

IIpomeskyTOoUYHasl aTTECTALMS, S cCEMeCTpP
OK3aMeH ‘ 3-T1K-3, V-IIK-3, B-TIK-3 DK3aMeHallMOHHBIE OMJIETHI

8.2. Tunoevie KOHmpoIbHbIE 3A0AHUA UIU UHDBLE MAMEPUATBL, HEOOX00UMbBLE 013 OYeHKU 3HAHUL,
YMEHUIl U HABBIKOG, XAPAKMEPUIYIOUUX IMANBL (POPMUPOBAHUA KOMNEM EHUUTL

@oH OLEHOYHBIX CPEACTB IO AWCHUIUIMHE OOECIIeYHMBAcT MPOBEPKY OCBOCHUS IIAHUPYEMBIX Ppe3yJbTaToOB
o0yd4eHus (KOMIIETCHIMI U UX HHAWKATOPOB) MOCPEICTBOM MEPOIl PUATHH TeKyILIeil 1 MPOMEXyTOUHON aTTecTaluu
M0 JUCLUIUIHE.

OLIGHOLIHBIG CpCacCTBa MPUBCACHLI B HpI/IJ'IO)KCHI/II/I «(DOH,Z[ OLCHOYHBIX CPCACTBY.

8.3. Memoouueckue mamepuansi, onpeoensrouiue nPoyeoypsvl OUeHUBAHUS 3HAHUIL, YMEHUIL, HAGbIKOE U
(unu) onvima oeamenbHOCMU, XAPAKMEPUIYIOUWUX IMANBL POPMUPOBAHUS KOMPEMEH YU

Hroropas arTeCTalus MO AUCHUIUIMHE MABJIACTCA HWHTCIPAJIbHBIM IMOKA3aTCIIEM KaueCTBa TCOPCTUUCCKUX U
MPAKTUYCCKUX 3HAHUHI 1 HaBEIKOB 06yan0Luch;1 MO0 JUCHUIIIIMHE U CKIIAABIBACTCA M3 OLICHOK, MOJYYCHHBIX B XO/I€
TeKyu[CfI u HpOMe)KYTO‘-IHOﬁ aTTCCTalllu.



Tekymas arrecTansi B CEMECTPE IMPOBOJUTCS C LEIBI0 O0CCIICYCHUS CBOCBPEMEHHOW OOpaTHOM CBS3M, IS
KOPPEKIIUU 00yUYCHHS, aKTUBU3AI[UN CAMOCTOSITEIIbHON pabOThI 00YJaIOIIHXCSI.

[IpomMeskyTouHasi arTecTanus MpeAHA3HAYCHA JUISl OOBEKTHBHOI'O IMOATBEPXKICHUS M OLCHUBAHHS JOCTHTHYTBIX
pe3yJIbTaTOB 00YUCHUS MOCIIE 3aBEPIICHUS H3YUCHHUSI TUCIIUTUIHHBI.

Texy1as arTecTamysi OCyIIECTBISIETCS JIBA pa3a B CEMECT:
*  kxoHTtposnpHas Touka Ne 1 (KT Ne 1) - BeicTaBnsieTcs B 3IEKTpOHHYIO BEIOMOCTh HE TIO3/1HEE §
Heslenu yuyeOHoro ceMectpa. BriodaeT B ce0si OIIeHKY MEPOTIPUSTHI TEKYIEro KOHTPOJIS ayJJUTOPHOH |
CaMOCTOSTEIBHOMN paboThl  oOydaromierocss o  pasienam/TeMaM  y4eOHOU
JCIMILIMHEI ¢ 1 10 8 Helellto y4eOHOTo ceMecTpa.
*  kxoHTponpHas Touka Ne 2 (KT Ne 2) - BeicTaBmnsieTcs B 3JIEKTPOHHYIO BEIOMOCTh HE mo3Hee 16
Hezlenu yuyeOHoro ceMecTpa. Brirouaer B ce0s OIEHKY MEPOIIPHUSITHI TEKYIIET0 KOHTPOIIS ayAUTOPHOH |
CaMOCTOSTEIBHON paboThl  oOydaromierocss 1o  paszienam/TeMaM  y4eOHOU
JUCIMILIMHEI ¢ 9 o 16 Hezemo yueOHOTo ceMecTpa.

Pesynbrare! Tekymieit 1 mpoMeXyTOYHON aTTeCTallu i MOABOATCA M0 IIKale OaIbHO-PEUTHHTOBON CHCTEMBI.

JTan peTHHIOBOI CUCTEMBI / Henenst Bann
OneHoYHOE CPECTBO MHmy MakcHmyM

Tekymas arrecramus 1-16 36 60
KonTpoasHas Touka Ne 1 7-8 12 20
Cobecedosanue 8 12 20
KonTpoJbHast Touka Ne 2 15-16 24 40
Konmponvnas paboma 16 12 20
Tecmuposanue 12 20
IIpomexxyTouHasi aTTeCTAIUSI - 24 40
OK3aMeH -

DK3ameHayuoHHbLI Ourlem - 24 40
HUTOI'O no nmucuuninHe 60 100

* MUHAMaJIbHOE KOJHYECTBO OaJJIOB 3a OIICHOYHOE CPEICTBO - OTO KOJHUYECTBO OaymioB, HaOpaHHOE
00y4YaronIuMCcsi, P KOTOPOM OI[EHOYHOE CPECTBO 3aCUMTHIBACTCSI, B IPOTUBHOM CITydae 00yJaIOIUICS JTOJIKEeH
JUKBUIMPOBATH TIOSBUBIIYIOCS aKaJJIEMUIECKYFO 33I0JDKEHHOCTD T10 TEKYIIeH WITH TPOMEKYTOYHOM aTTeCTaIuH.
MuHAMAITLHOE KOJMYECTBO OANIOB 32 TEKYIIYI0 aTTeCTAllUIO, B T.4. OT/ACJILHOE OIICHOYHOE CPEIICTBO B €€
COCTaBe, M MMPOMEXKYTOUHYIO aTTecTanuio coctaBisieT 60% OT COOTBETCTBYIOIINX MAaKCUMAITbHBIX OaJLIOB.

CTyneHT cuMTaeTcs aTTeCTOBAHHBIM IO pas3jiely, 3a4eTy WM 3K3aMeHy, eclid OoH HaOpan He meHee 60% ot
MaKCHMAIIBHOTO 0aia, MpexyCcMOTPEHHOTO pabodeld mporpaMMoHn.

CTyneHT MOXeT OBbITh aTTECTOBAH IO AUCLMIIJIMHE, €CJIM OH aTTEeCTOBAH IO KAKIOMY paslely, 3a4eTy/3K3aMeHy
1 €ro CyMMapHBIN 0aJut coctaBisieT He MeHee 60.

Onpeodenenue 6onycoe u wimpaghoe

BOHYCLIZ MMOOLIPUTCIIbHBIC OaILIbI CTYACHT MOXCT IIOJIYYUTH K CBOCMY peﬁTI/IHFy B KOHIEC ceMeCTpa 3a
MMPUCYTCTBUE HA JICKIUAX, TPAKTUYCCKUX 3aHATHAX U aKTUBHYIO U PETYIAPHYIO pa60Ty Ha 3aHATHAX.

bonyc (mpemuanbHble OaIbl) HE MOXKET IPEBBIMIATh 5 0aIIOB, BMECTe ¢ OayutaMH 3a TEKYIIyIO aTTeCTaluIo - He
6onee 60 6aIIOB 3a ceMecTp.

8.4. Illkana ouenku o6pazoeamenbHbvlX 00CMUNCEHUT

Wrorosas arrecranus mo auciuruinHe orieHnBaercs mo 100-0ammpHON MIKalle W MpeCTaBIseT CyMMy OallioB,
3apabOTaHHBIX CTYJCHTOM IPH BBHITIOJHEHNUH 33JaHUN B paMKax TEKYIIEH U MPOMEXYTOUYHONW aTTeCTaIlHH



Cymma Ouyenka no Ouyenka |Tpebosanus K ypoeHio 0ce0enus yueonoi
oannoe 4-x bannvHoll WKane ECTS oucyunauHbl

OrneHKa «OTINYHO» BBICTABISAETCS CTYACHTY, €CIIH
OH TJIyOOKO Y IIPOYHO YCBOWII IPOTPaMMHBIN
MaTepuall, UCUePIBIBAIOILE, [10CIEJ0BATENBHO,
YETKO U JIOTUYECKH CTPOIHO €ro u3jaraer, yMmeer
TECHO YBSI3bIBaTh TEOPHIO C IPAKTUKOMN, HUCIIONIB3YET
B OTBETE MarepHait MOHOTpadHUECKOH JINTepaTypsl

90-100 5- «omauunoy/ «3aumenoy A

85-89 4 - ((XOPOWO))/ OHCHKa «XOPpOIIO0» BBICTABJIACTCA CTYACHTY, €CIIN

«3AUYMEHO» OH TBépIIO 3HACT MaTrepuall, rpaMOTHO U 110
CYHICCTBY MU3JIara€t €ro, He JonycCcKas

CYIIECTBCHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC

75-84 C

70--74

65-69

OHeHKa «YOOBJIETBOPUTECIIBHO» BBICTABJISACTCA
CTYACHTY, €CJIN OH UMEECT 3HAHUA TOJIBKO OCHOBHOI'O

3-
«Y0081eMBOPUMENbHO»/
60-64 «3aumeHo» E

MaTepHualia, HO He YCBOHJI €T0 JeTajeid, JOImyCcKaeT
HETOYHOCTH, HEOCTATOYHO MTPABUIIbHBIE
(hOopMyYITHPOBKHY, HAPYIICHHS JTOTHIECKON
MOCTIEIOBATETFHOCTH B H3JIOKEHUHN
MPOrpaMMHOTO MaTepHaia

OreHKa «HEYIOBIETBOPUTEIHFHOY BBICTABIISETCS
CTYJEHTY, KOTOPBIN HE 3HAET 3HAYUTEIbHON YacTh
2 - MPOTPaAaMMHOTO MaTepHaa, JOITyCKaeT

0-59 «HEYO0BNIeMEOPUMENLHOY/ F CylecTBeHHbIE omiOKH. Kak mpaBuiio, orneHka
«He 3a4meHO» «HEYAOBJIETBOPHUTEIHHOY» CTABUTCS CTYICHTAM,
KOTOpBIE HE MOTYT IPOJOJKUATE O0yUeHue 0e3
TOMIOJTHUTENBHBIX 3aHATUN IO COOTBETCTBYIOIIEH
IACIIUIIINHE

9.

HNEPEYEHb OCHOBHOMH Y TONOJHUTEJBLHOW YYEBHOM JIUTEPATYPBI,

HEOBXOJINMOM JIJIsI OCBOEHUS U CIUTLIAHBI

@)
1.

0)

OCHOGHAA yueOHasn numepamypa:

Myxun K.H. OxcniepumenTanbHas saepHas usuka. 7-e u3a. Ku. 1 u 2. - CII6.: U3-Bo «Jlauby», 2009.
[DnexTponHsIii pecypc] http://e.lanbook.com/.

SAnepnas ¢puzuka B Uareprere. [Ipoekt kadenprr obmelt saeproit ¢pusuku duzmdeckoro Gaxynasrera MI'Y
ocytiectisercs npu noepskke HUUSID MI'Y. [DnekrponHsiii pecypc] http://nuclphys.sinp.msu.ru/.

Bbexman U.H. Snepnas ¢puzuka. Yuedbnoe nocodue. - M., 2010. [DnexkTpoHHBIH pecypc]
http://profbeckman.narod.ru/YadFiz.htm.

00OnoONHUmMENbHAA YUeOHAA Tumepamypa:

Xones C.P. OcHoBbl sinepHO# pusnku. YueOHOe nocodue mo Kypcey «AnepHas ¢pusukay. - O6HuHck, OUATO,
2006.

Hponos U.E. COopHUK 331324 IO aTOMHOU U siiepHO# pusuke. 7-e u3f. - M.: DHeproarommusaar, 1984.

AbpamoB A.W., [lycremckuii JI.H., Pomannos BIL JlaGopaTopHblil mpakTHKyM 10 Kypcy «SnepHas u
HeiirponHas ¢pusuka». Yacts 1. - O0HuHCK: OUATI, 1997.

AbpamoB A.U. Hcropus snepHoit ¢usuku. YdeOHOe mocodue 1o Kypey «SnepHas ¢usuka». - OOHHHCK:
OUATD, 2006. 1



http://e.lanbook.com/
http://nuclphys.sinp.msu.ru/
http://profbeckman.narod.ru/YadFiz.htm

AbpamoB A.W. [lenenne atoMHBIX sizep. - O6nuHCck: OUATO, 1991.

AbpamoB A.U. Gorosnepusie B3aumoeicTeus. - Oouunck: OUMATI, 1995.

AbpamoB A.U. Moaenu atoMHbIX siaep. - Oonuack: OMATS, 1996.

AbpamoB A.U. PagnoaxtuHbii pacnag. O6uunck, OMATD, 1997.

AbpamoB A.U. Anbda - pacniaa. - O6uuHCck: OUATO, 1998.

10 AbpamoB A.U. bera - pacnan. - O6uunack: OUATI, 1998.

11. TIycreackuit JI.H. Ctatuctideckue CBONCTBA U OIICHKA TApaMETPOB PaIMOaKTHBHOTO pacmaja. - OOHHHCK:

© oo

OUATD, 1997.
10. MEPEYEHh PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOIN CETH
«*MHTEPHET» (JAJEE - CETb «WHTEPHET»), HEOBXOJUMBIX JJsI OCBOEHMS
JUCHUILINHBI

1. SAnepnas ¢usuka B UntepHere. [lpoekT kadenpsl obmeil saepHoil Gusnku gusndeckoro ¢axyiaprera MI'Y
ocytectisercs npu noaepxkke HUUSAD MI'Y. [Dnexrponnsiii pecypce] http://nuclphys.sinp.msu.ru/

2. bexkman W.H. fnepnas ¢wusuka. YyebHoe mocodbue. - M., 2010. [DnekTpoHHBI pecypc]
http://profbeckman.narod.ru/YadFiz.htm



http://nuclphys.sinp.msu.ru/
http://profbeckman.narod.ru/YadFiz.htm

11. METOANYECKHE YKA3ZAHUSA JJISA OBYYAIOHIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI
Opranusanus JesTeIbHOCTH CTYACHTa

Buj yueOHBIX 3aHATHIA
Jlexnus

Hamucanue KOHCIIEKTa JICKIINM: KpaTKO, CXEMAaTHU4HO, MTOCIEA0BATEIBHO
(bUKCUPOBATh OCHOBHEIC MOJIOKEHUS, BBIBOJIBI, (POPMYIUPOBKH, 000OIICHNUS; TTIOMEYATh
Ba)KHbIE MBICITU, BBIACIIATH KIIOUYEBBIE CII0OBA, TEPMUHBL. [I[poBepka TEpMUHOB, MOHSITHI C
[MOMOUIBIO SHLMKIONEANM, CI0Bape, CIPABOYHUKOB C BBIMUCHIBAHUEM TOJIKOBAHWUM B
reTpaab. O003HAYUTH BOMPOCH], TEPMUHBI, MaTepUal, KOTOPBI BBI3BIBACT TPYIHOCTH,
[MOMETUTh W TIONBITATBCA HANUTU OTBET B PEKOMEHIyeMoll muteparype. Ecinu
CaMOCTOSTEIIBHO HE YJIaeTCs pa3o0parbcs B MaTepuaie, Heo0XoauMo chopMyIupoBaTh
BOIPOC M 33JlaTh NPENOAABATEN0 HA KOHCYJbTAIIMM, HAa MPAKTUYECKOM 3aHSTHUU.
Y IenuTh BHUMaHHE CICAYIOIIMM IOHSATHSAM: XapaKTePUCTUKH sjpa, pa3Mep, gopma,
Macca, 3apsiji, JHEpTusl CBA3HU si/ipa, PaAMOAKTUBHBINA pacmaji, OCHOBHbIE XapaKTEePUCTUKU
pacrazia; MPOXO0XKJICHUE 3apsSKEHHBIX YacTHUI] YEpe3 BEUIECTBO; MPOXOXKJEHHE raMma-
KBAaHTOB Y€pE3 BEIIECTBO; AJIEPHBIE PEAKIIUHU, 3aKOHbI COXPAHEHUS B SIIEPHBIX
€aKIUAX, JCJICHUE TSHKENBIX SJEP, SHEPTUsl JIETCHUSL.

KoHTponbHas

pabota [Ipy MOArOTOBKE K KOHTPOJIBHON paboTe HEOOXOMMMO CHaJaia MPOYUTATh TCOPHIO U
M3Y4YUTh TIPUMEpPBI MO Kaxaoi Teme. Pemias KOHKpETHYIO 3ajady, NpenBapUTEIbHO
ClIemyeT TOHATh, 4TO Tpebyercs oT Bac B maHHOM cilydae, KaKkOi TeOpeTHYECKUi
MaTepual Hy>KHO HCIIOJIb30BaTh, HAMETHUTH OOIIYIO CXEMY pelIeHHsI.

JlaGopaTopHas

pabora . .
[lepen BRITOTHEHHEM JTA00OPATOPHOH pabOTHI HEOOXOAUMO:

1. 03HAKOMHUTKCS C OMHCAHWEM JIAOOPATOPHOU PadOTHI;

2. YSCHUTH ILIENH, 32JIa9U ¥ MOPSIJIOK MTPOBENICHHS J1a00PaTOPHOI paboThI;

3. OIpPENeNnTh TUIT U XapaKTEePHCTHKH HCIOIB3yEMOT0 HCTOYHHKA HOHU3HPYIOIIETO
U3IIy4EHUs;

4. paccumTaTh BO3MOXKHYIO 1103y 00JTydeHHs Ha pabodyeM MecTe

PesynpTarhl BbITOMHEHNS paOOThI JOIKHBI OBITh 3aHECEHBI B JTA00PAaTOPHBIH KypHAJI.

OTtder 1Mo 1abopaTopHOIt PadoTe MOIKEH COMEPIKATE CIICIYIOIINE dJIEMEHTHI:

TUTYJIbHBIN JIUCT;

ens paboThI;

CXEMY YCTaHOBKH M OIIMCaHUE METOA0B U3MEPEHUIL;

XapaKTEPUCTUKH UCIOIb3YEMOI0 HCTOYHMKA U3JTyUCHNU;

TaOJNHIly MOYYECHHBIX SKCIIEPUMEHTAIbHBIX JaHHBIX;

paboure HopMyIIbl, ONMUCHIBAIOIINE H3y4aeMOe SIBIICHUE, pacueT HEOOXOTMMBIX

BEJIMYMH;

pacyer NOrpeuIHoCTel;

3aIlUCh PE3YNbTATOB C yKa3aHUEM IOTPELIHOCTEH U pa3sMepHOCTEH;

9. HeoOxoxmmele rpadukw;

oo krwbdr

% N

10. CPaBHCHUEC NNOJYYCHHBIX PE3YJIBTATOB CO CIPABOYHBIMHU JTaHHBIMU U BBIBOJBI.

CoOecenoBaHue
PaboTa ¢ KOHCTIIEKTOM JICKIIMii, TOJITOTOBKA OTBETOB K KOHTPOJILHBIM BOIPOCAM H JIp.

Tect PaboTa ¢ KOHCIEKTOM JICKLIMH, TIOBTOPEHUE OCHOBHBIX NOHATHH 1 (HOPMYIIL.

[loaroroBka [Ipr moAroToBKE K 3K3aMEHY HEOOXOOMMO OPHUEHTHUPOBATHCS HA KOHCIEKTHI JIEKLUH,
PK3aMeHy CKOMEHIyEMYIO JIUTEPATYPy ¥ HHTEPHET UCTOYHUKH.

12. NIEPEYEHb NHOOPMAIIMOHHBIX TEXHOJIOT UM, HNCITIOJIB3YEMBIX nrPu
OCYHECTBJEHUN OBPA3OBATEJIBHOI'O ITPOIHECCA IO JAUCHUIIVIMHE, BKJIIOYASA
HEPEYEHb INIPOTPAMMHOI'O OBECIHEYEHUA N HWH®OPMAIMOHHBLIX CIIPABOYHBIX
CUCTEM (ITPM1 HEOBXOUMOCTH)

Hcnons3oBanue I/IH(i)OpMaI_II/IOHHLIX TEXHOJIOT I IIpU OCYHUICCTBJICHUN O6pa30BaT€J'IBHOFO mnpounecca N0 AUCHUIIINHE
OCYIICCTBJIAACTCA B COOTBCTCTBUU C YTBCPIKIACHHBIM Ilonoxxkenuem 00 SJIGKTpOHHOﬁ HH(i)OpMaLIHO?HO -



obpazoBarenbHO# cpene MATO HUAY MUDU.

DneKTpoHHas cucTeMa yrpasieHus o0ydenueM (LMS) ucrons3yercs s peanusaiyu 00pa3oBaTeIbHBIX IPOrPaMM
OpH OYHOM, IUCTAHIIMOHHOM M CMEIIEHHOM pexume oOydeHus. Cucrema peaiam3yeT cIedyIOLIHe OCHOBHBIC

GyHKIUM:
1) Co3nanue U yrpasJeHHe KJIacCaMH,
2) Co3manue Kypcos,
3) OpraHu3aiys 3aucH y4anmxcst Ha Kypc,
4) [IpemocrarieHue AOCTyIA K yu4eOHBIM MaTepUaiaM il yJaluxcs,
5) [Ty6nukariust 3aqaHuii Ui YIEHHKOB,
6) OtieHKa 33/laHUi yYaIIUuXcsl, IPOBEICHUE TECTOB M OTCICKHMBAHKE TPOrpecca 00yueHus,
7) OpraHu3aiiys B3auMOJICHCTBUS YYaCTHUKOB 00pa30BaTelIbHOTO MpoIiecca.

Cucrema HWHTErpUpyeTcsi C JOMOJHHUTEILHBIMH CEPBUCAMHU, O0CCIEUUBAIOIIUMH BO3MOXXHOCTH HCIIOJIH30BAHMS
TakuxX (QYHKUIUH Kak pabouuii KaJeHAapb, BUJCO CBSI3b, MHOTOIMOJB30BATEIBCKOE PEJAKTHPOBAHHUE TOKYMEHTOB,
coznanue (opM OINMPOCHWUKOB, MHTEPAKTHUBHAS JOCKA U PUCOBaHWS. ABTOpHW3aIMs IOJB30BATENCH B CHCTEME
OCYIIIECTBIISCTCS TIOCPEICTBOM KOPITOPATHBHBIX aKKAYHTOB, MIPUBSI3aHHBIX K JOMEHY Oiate.ru.

12.1. Ilepeuenv ungpopmayuonnvix mexuonozuii

[Ipu ocymecTBiICHNN 00pa30BATENHHOTO TIpoIlecca MO AUCIHUILTIHE UCTIONB3YIOTCS CIIEAYIONINe HHPOPMAIMOHHbIE
TEXHOJIOIUNn:

- MPOBEJICHUE JICKIIUN U MPAKTUUECKUX 3aHATUI C UCIOJIb30BAHUEM CIIAk1-TIpe3eHTaINM;

- HCIOJIb30BaHHE KOMITBIOTEPHOTO TECTHPOBAHHUS,

- OpraHu3aIys B3aUMOJCHCTBHUS ¢ 00YIAIOIIUMHUCS ITOCPEIACTBOM 3JIeKTpoHHON ouThl 1 DMOC.

12.2. Ilepeuens npozpammuozo obecneuenus

- Pemakrop mpesenranuii Microsoft PowerPoint;
- Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
- JlokampHas KOMITBIOTEpHAS CETh U Tio0anpHas ceTh MIHTepHeT.

12.3. Iepeuensv ungpopmayuonnvix cnpagouHsIx cucmem

JlocTym K 3JIEKTPOHHBIM OUOIMOTEIHBIM pecypcaM 1 dJIeKTpoHHON OnbmmoTreunoi cucreme (3bC) ocymecTiaseTcst
TIOCPENICTBOM CIHCIHAIBHBIX pa3feoB Ha oduimmansHoM caiite MATD HUSAY MUOU. Obecriedern mOCTyIr K
3NEKTPOHHEIM Karajoram oubmuorekn MATO HUAY MUOMU, a Taxke 31€KTPOHHBIM 00pa30oBaTebHBIM pecypcam
(BUOC), chopmMupoBaHHBIM Ha OCHOBAaHHWH MPSAMBIX OTOBOPOB C MpaBooONamarensiMu ydeOHOH W y4eOHO-
METOMYECKOH JTUTEpaTyphl, METOAMIECKUX TTOCOOUH:



1) HNudopmarmonnsie pecypesl Cetn KoncynpranT ITaroc, www.consultant.ru (neagopmaryst HOpMaTHBHO-
MPaBOBOIO XapaKTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX M  TEJIEKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA);

2) DNEKTPOHHO-ONOJIMOTEUHASI cucreMa HUAY MHUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
21 ID=&P21DBN=BOOK;

3) OBC «M3nmarenbctBa Jlanby, https://elanbook.com/;

4) DnekTpoHHO-0nOnoTeunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbBIX «DneKTpoHHO-0MbIHoTeuHast cucteMa elibrary» (OBC elibrary);

6) baszosas Bepcust O6C IPRbooks, www.iprbooks.ru;

7) ba3bl naHHBIX «DneKTpoHHAs OMOIMoTeKa TexHrnyeckoro BY3a» www.studentlibrary.ru;

8) DneKkTpoHHO-ONOIHOTeYHAS crcrema «Ai0ykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf
9) DnexkrTporHo-6ubIMOTeUHAas crctema «OBC FOPAWTy, http://urait.ru/.

13. ONUCAHHUE MATEPHAJIBHO-TEXHUYECKOHN BA3bI, HEOBXOJIUMOM  1Js
OCYHWECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA 1O AUCHUIIJIMHE

1. Joctym k cetu INTERNET;
2. bubnuoredHsiil GOHI UHCTUTYTA.

14. UHBIE CBEJIEHUSA U (MJIN) MATEPHAJIbBI

14.1.  Ilepeuenv  00pazoeamenbHbIX  MEXHOAO2UL,  UCHOABIYEMBIX  HPU  OCYULeCHEIeHUU
0bpazosamenvHoz0 npoyecca no OUCYUNIUHE

Bech seknMOHHBIN MaTepuai MpeAcTaBieH B BUJIE MPE3CHTAIlM HAa OCHOBE COBPEMEHHBIX MYJbTUMEAMNHBIX
CPEICTB.

Bup 3ansiTuii (Jiexkums, HaumeHoBaHne aKTHBHBIX U
Ne HaumenoBanmue KoanuecTBo
CeMHMHApBbI, HHTEPAKTUBHBIX opM
NN [TeMbI JUCIUIIINHBI aK. 4. T
NMpaKkTHYecKne 3aHsITHSI) npoBeaeHusl 3aHIATHI
(OCHOBHBIE
1 xapakrepucruku [IpakTrueckue 3aHATHS 2 CobecenoBanue

ATOMHBIX A4€P

o  [PamMoaKTHBHBIH [IpakTraeckue 3aHATHS 1 CobecenoBanue
pactaj
3 |Anbda-pacman [IpakTHyaecKue 3aHATHS 1 CobecenoBanue
4 |bera-pacnan [IpakTryaecKue 3aHsTHS 1 CobecenoBanue
5 ['amma-n3myaenne [IpakTuyeckue 3aHATUS 1 CoOecenoBanue
sLIep
bera-pacnazn Jlekmus - mpecc-
6 Jlexnusa 2 1t p
KOH(epeHIns
Jlekmus - mpecc-
7 AKTHUBALIUS Texmus 2 11 P
MaTepHaioB KOH(epeHIns

14.2. @opmur opeanuzayuu camocmoamenvbHou padomut odyuarowuxca (memvl, 6vIHOCUMbIE O
CAMOCMOAMENbHOZO0 U3YUEHUA; 6ONPOCHL O CAMOKOHMPOJIA; MUNOEbLE 3a0aHUA 01 CAMONPOGEPKLL)

B CaMOCTOATCIIbHYHO pa60Ty BXOAUT PCIICHUC 3aJla41 U CaMOCTOATCIbHOC N3YyUCHUE MaTCpruaia Mo CJICAYyOINUM

TEMaM:
1. YcToH4YHMBOCTH siiep, OCHOBHBIE 0COOEHHOCTH Ta0IUIIBI HYKIIH]IOB;
2. Mogenu aTOMHBIX sJiep, 00IaCTH X PUMEHEHUS;
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3. Ipupona spepHbIX cHI,

4. OOmue xapaKTepUCTHUKN B3aUMOACHCTBHS PaANOaKTUBHOTO H3IIyUEHHUS C BEIIECTBOM;
5. BzanMopneiicTBHE raMMa-KBaHTOB C ATOMHBIMHU sSIIpaMH;

6. MexaHu3M BHYTPEHHEH KOHBEPCHUHU M COITPOBOXKAAIOIINE €€ H3ITyUSHHUS;
7.  ONBITHI IO I0KA3aTENbCTBY CYIIECTBOBAHUS HEUTPHHO;

8. ®usuka HEUTPUHO;

9. [ereKkTOpbl YacTHIl,

10. HecoxpaHeHHE YETHOCTU IIpU OeTa-pacnane;

11. AxTuBanus MaTepuayoB;

12. OrtkpsiTHE TIpOIIEcca ACICHUS SIep;

13. OTkpbITHE HEUTPOHOB U MX OCHOBHBIE CBOMCTBA;

14. TIpoxoxmeHrue HEHTPOHOB YEPE3 BEIIECTBO.

15. OCOBEHHOCTU PEAJIM3ALIIMMN JUCLHUIVIMHBI JJIsi HUHBAJIMJIOB U JIML C
OI'PAHUYEHHBIMHA BO3MOXKHOCTAMMHA 3/10POBbS

B cooTBercTBUU ¢ MeTOMUYECKUMU pekoMeHqanussmMu MunoOpHayku P® (yTs. 8 anpens 2014 r. Noe AK - 44/058H)
B Kypce TperoaraeTcsi HCIojib30BaTh COIMATIBHO -aKTUBHBIC U PEIIEKCUBHBIC METOBI O0YYEHHsI, TEXHOJIOTUU
COLIMOKYJILTYPHOU peabunuTaiuu oOydaromuxcs ¢ OB3 ¢ 1enbio oka3zaHUs MOMOIIM B YCTAHOBJICHHH
MOJTHOIICHHBIX MEKIIMYHOCTHBIX OTHOIIICHHH.

O6yquI/Ie J € OrpaHMY€HHBIMHU BO3MOXHOCTAMU 30POBbS OCYHICCTBIIACTCA C YUCTOM HWHAWBUIYAJIBHBIX
MCUXO(PU3NIECKUX OCOOCHHOCTEH, a JUIi WHBAIUJIOB TaKXKEe B COOTBETCTBHH C MHIAMBUAYAIBHOH IpOrpamM MOH
peabwmiMTaniy HHBATUIA.

Jas Jun ¢ HapylleHHeM cJyXa BO3MOXHO TPEJOCTaBICHWE WH(POPMAIMHA BH3YAIbHO (KPATKUU KOHCIEKT
JIEKIMHA, OCHOBHAS W JIOTIOJIHUTEIbHAS JIUTEPATypa), Ha JCKIMOHHBIX W MPAKTUYCCKUX 3AHATHUSAX JIOMYCKACTCS
MPHUCYTCTBHE ACCUCTEHTA, a TAKXKE, CYpAONepeBOTIHKOB M TH(IOCYPAOTIEPEBOTIHKOB.

OHCHKa 3HAHUHU CTYACHTOB Ha MPAKTUYCCKUX 3aHATHAX OCYHICCTBIACTCA Ha OCHOBE IMMCHbMCHHBIX KOHCIICKTOB
OTBETOB HA BOIIPOCHI, IMCBbMCHHO BBIITOJIHEHHBIX IIPAKTHYCCKUX 3aJaHNM.

Jloxiram Tak ke MOKeT OBITh MPEAOCTaBIeH B MMCEMEHHON dopMme (B BHIe pedepaTa), IpH 3TOM TPpeOOBAHMS K
COJIEPKAHHIO OCTAFOTCS TEMHU XKe, a TPEOOBAHUS K KaYeCTBY U3JI0KEHVsI MaTepraa (MOHATHOCTh, KAYeCTBO PEYH,
B3aMMOJICHCTBUE C ayJAWTOpPHEH W T. JI) 3aMCHSIOTCS Ha COOTBETCTBYIOIIME TPeOOBaHUS, MPEIbSBISEMbIC K
MUCHbMEHHBIM paboTaM (KauyecTBO OQOPMIICHUS TEKCTAa M CIUCKA JIUTEPaTyphl, TPAMOTHOCTh, HaJIH4He
WJUTIOCTPAIMOHHBIX MATEPHAIIOB | T.JI.).

C y4eToM COCTOSTHHS 3JI0POBBS IPOCMOTP KMHO(PHIbMA C IOCIEAYIOIUM aHAITU30M MOXET OBbITh IPOBENICH JIoMa
(mammpumep, mpu HEOOXOAMMOCTH OIIONHUTENFHONW 3BYKOYCHIIMBAIOIIEH ammapaTypsl (HaymHUKH)). B Takom
cllydae CTYACHT MPEOCTaBIseT MUCEMEHHBIH aHAIM3, COOTBETCTBYOIIHIA MPEIbIBISCMbIM TPEOOBAHUSIM.

[IpomexyTouHas arrectanys IJs JHUL C HAPYLIEHUSIMU CIyXa IPOBOAMUTCS B MUCBMEHHOW (opMe, IpU 3TOM
HCTONB3YIOTCS 001IMe KpuTepun oreHnBanus. IIpun HeoOX0IMMOCTH, BpeMs IOATOTOBKH HA 3a4€Te MOKET OBITH
YBEIUYECHO.

Hns auu ¢ HapylleHWeM 3peHHUsl JOIYCKaeTcsl ayAualbHOE MpelocTaBieHue HH(popMauuu (Hampumep, C
HCTIOJBb30BaHUEM IIPOTPAMM-CHHTE3aTOPOB PEUHr), a TaKKe HCIIOJNb30BaHUE Ha JIEKLIHIX 3BYKO3aIKCBHIBAIOIINX
ycTpoicTB (aukTooHOB W T.A.). JlomyckaeTcsi MpHCYTCTBHE Ha 3aHATUAX AaCCHCTEHTa (IIOMOLIHUKA),
OKa3bIBAIOLIETO 00yYaOIMMCsl HEOOXOAUMYIO TEXHUUECKYIO TIOMOLIb.

OLICHKa 3HAHUHU CTYACHTOB Ha CCMHHAPCKUX 3aHATHUAX OCYHICCTBIIACTCA B yCTHOﬁ q)opMe (KaK OTBCTHI Ha
BOIIPOCHI, TaK W MNPAKTHUYCCKUC SaﬂaHI/ISI). HpI/I H606XO,E[I/IMOCTI/I aHaJInu3a (1)I/IJ'II>Ma MOET OBITh 3aMCHEH
OIMMMCAHHUEM CUTyallul MECKITHUUCCKOI'O BBaHMOﬂGﬁCTBHH (Ha OCHOBC OIlbITa PECIIOHACHTA, Xy,[lO)KeCTBeHHOfI
JINTCPATYPhI U T.,Z[.), TTO3BOJIAOIIMM OOCHHUTDH CTCIICHDb C(l)OpMHpOBaHHOCTI/I HaBBIKOB BJIaCHUA MCTOa MH aHAJIN3a
1 BBIABJICHHUA CHCLII/I(l)I/IKI/I (1)YHKLII/IOHI/IpOBaHI/IH U pa3BUTHA IICUXUKH, NO3BOJAKOIIUMU YUYUTBHIBATH BJIMAHHC
OTHUYCCKHUX (baKTOPOB. HpI/I IMMPOBCACHNN HpOMe)KYTO'-IHOﬁ arreCTalu Ui JIMI C HApyHmICHUCM 3pPCHUS
TECTUPOBAHUEC MOXKCT OBITH 3aMEHEHO Ha YCTHOC CO6CC€Z[OB3.HI/IC 10 BOIIPOC aM.
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Jlnma ¢ HapylIeHUsIMA OTIOPHO-IBUTATEILHOI0 aNNapaTa He HYXKIA0TCsA B 0COOBIX (hopMax MpPe0CTaBICHUS
y4eOHbIX MarepuanoB. OJHAKO, C y4€TOM COCTOSHHsI 3JI0pPOBbS 4acTh 3aHATHH MOXKET OBITh peain30BaHa
JTUCTaHITMOHHO (TIpu oMo cetu «HTepHeT»). Tak, Mpu HEBO3MOXXHOCTUA MOCEUICHUS JIEKIIMOHHOTO 3aHITH
CTYAECHT MOET BOCIIOJIb30BaThCSl KPATKUM KOHCIIEKTOM JIEKIUU.

HpI/I HCBO3MOKHOCTU MOCCHICHUA IPAKTUYCCKOTO 3aHATHA CTYACHT JOJDKCH MPCAOCTaBUTH MMHUCHbMEHHBIN
KOHCIICKT OTBECTOB Ha BOMPOCHI, IMCbMEHHO BLIIIOJIHECHHOC MMPAKTUYCCKOC 3aJaHUC.

Hoxmaz Tak e MOXeT OBbITh MTPEJOCTaBIeH B MICEMEHHOM (opMe (B BHIe pedepara), mpu 3TOM TpeOOBaHHS K
COJIepKaHMIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K Ka4eCTBY M3JI0KEHHs MaTepuaia (MOHATHOCTh, Ka4eCTBO peyH,
B3aUMOJICUCTBHE C ayIUTOPHEH W T. J) 3aMEHSIOTCS Ha COOTBETCTBYIOIIKME TpeOOBaHUS, MPEABSABISIEMEBIC K
MUCBbMEHHBIM paboTaM (kauecTBO O(OpPMIICHHSI TEKCTa W CIHUCKAa JUTEPaTypbl, TPaMOTHOCTb, HaIWYHE
WJUTIOCTPALMOHHBIX MaTepHaioB U T.J.).

ITpoMeKyTOYHAS aTTeCTalMsl TS JIUII C HApYIICHUSIMH OIIOPHO-[BUTATEILHOTO arapara MpoBOAUTCS Ha 00X
OCHOBAHUSX, TP HEOOXOAMMOCTH MPOIISypa 3a4eTa MOXKET ObITh pealli30BaHa AUCTAHIIMOHHO (HApUMeEp, IPH
MOMOIIIU TporpamMmbl SKype).

JJis 3TOrO 1O OTOBOPEHHOCTH C MPEIOoJaBaTesieM CTYAEHT B ONPENEICHHOE BPEMsS BBIXOIWT Ha CBA3b IS
MPOBEICHHSI TIPOLIETYPHI 3aueTa. B TakoM citydae 3a4eT cjaeTcst B BUJIE COOECeIOBaHus IO BOITPOcaM (CM. OPMBI
MIPOBEJCHMS TIPOMEKYTOUHOM aTTeCTalluy AJIs JIMII C HapyIIeHUsIMU 3peHus). Bormpoc u mpakTtudeckoe 3agaHue
BBIOMPAIOTCS CAMHUM IPENOIaBaTEIIeM.

ITpumeuanune: POHABI OLIEHOUHBIX CPEJCTB, BKJIIOYAIOIIME TUIOBBIE 33JaHUS U METOJbl OLEHKH, KPUTEPUU
OTICHUBAHUS, TIO3BOJISIONINE OIIEHUTh PEe3yJIbTaThl OCBOCHUS JaHHOW JUCIMILIMHEI oO0ydarormmucs ¢ OB3 moryt
BX0JuTh B coctaB PII/] Ha mpaBax oT/leNbHOTO JOKYMEHTA.

IIporpammy coctaBu:
B.A. Pomenko, moreat ota. APuT(0), kanauaar Gu3nko-MaTeMaTHIECKUX HAYK
Peuensent:

T.B. MeasnukoBa, gorent ota. AOuT(O), kaHAuIAT XUMHYECKIX HAYK
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