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Cnncok 10KyMEHTOB U MATEPUAJIOB (OIJIaBJIeHHUE)

1. IlepeyeHp IUTAHUPYEMBIX pE3YJIbTaTOB OOYYEHMs MO JUCLUUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMU B  00pa3oBaTelbHOW MporpaMMe HMHJIUKATOPAMU  JOCTHIKCHHUS
KOMIIETEHIINH

2. llenp 1 MECTO TUCIMILIMHEI B CTPYKTYpe 00pa30BaTeNbHOM MPOrpaMMbl

3. Conepxanue pabodeil mporpamMmbl (00BEM MUCHUIUIMHBI, THIBI M BHABI Y4EOHBIX
3aHATHH, Y4€OHO-METOAMYECKOE 00CCIIEYCHHE CaMOCTOATEILHON PabOThI 00YUYaAIOIINXCS)

4. ®oHJ OLICHOYHBIX CPE/ICTB MO TUCIUILINHE

4.1.1lepeyeHb KOMIETEHIMM U HMHIMKATOPOB TOCTHUXKEHHUS KOMIIETEHIMI C YyKa3aHHEM
COOTHECEHHBIX C HUMH 3alUITaHUPOBAHHBIX PE3YJIbTaTOB OOYYEHHsS IO JAMCUUILINHE.
Ornucanue KpUTEPUEB U IIKAT OLEHUBAHUS PE3yJIbTaTOB O0yUEHUS MO JUCIHUILTHHE.
4.2. TumoBble KOHTPOJIbHBIE 3a/laHUsl WM HHBIE MaTepHalibl, HEOOXOIUMbIE [
OLICHUBAHMSI PE3yIbTaTOB O0YUYCHHS 110 AUCHUILINHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B
00pa3oBaTeNbHOM MNporpaMMe HHAWKATOpPAaMH JOCTIDKEHHS KOMIeTeHUui.MeTonnyeckue
MaTepuaibl, OMpPENeNSIONINe MPOUEAYPbl OLIEHWBAHUSA PE3YyIbTaTOB OOy4YEHHUS IO
TUCIUILINHE.

5. YueOHO-MeTOmMYecKOe U HH(OPMAIMOHHOE 00SCTICUCHNE TUCITUITITUHBI
5.1. IlepeyeHb OCHOBHOH U JTOMOJHUTEIbHOW YYEOHOH JIUTEpATyphbl, HEOOXOAUMOMN IS
OCBOGHUS JUCIUILITUHBI
5.2. Ilepeuenb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «MIHTepHeT» u
IPOrpaMMHOT0 OOecreyeHusl, HeOOXOIUMBIX Il OCBOEHMSI JUCIMIUIMHBI, BKJIIOYAs
npodeccuoHanbHble 60a3bl JaHHBIX U MHPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

6. MarepuanbHo-TexHHYecKas 0a3za, HE0OXoaAUMas Ui OCYIIECTBIEHUS 00pa30BaTEIbHOTO

nmpomnecca no JUCHUIIINHE



1. IlepeyeHb NJIAHMPYEMBbIX pPe3yJbTATOB 00y4YeHHS MO AMCHUILIUHE, COOTHECEHHBIX €
YCTAHOBJIECHHBIMHU B 00pa30BaTe/IbHOI MPOrpaMMe HHAUKATOPAMM JOCTHKEHUS
KOMIIeTeHI M

[To uroraM oCBOCHUS AUCIHUILTUHBI 00YJAIOIIUNACS JOKEH JOCTHYD CICTYIOIINX PE3yIbTaTOB
oOyueHusI:

Kareropus ®opmupyemas KOMIETECHIUS Koa n PesyabTaTsl 00y4eHus 10
(I‘pyHIla) (c yYKa3aHueM KOI[a) HAauUMCHOBAaHHC JAUCHUIIJINHE
KOMIeTeHImii HHANKATOpa
(npu HATHYNH JAOCTHKEHHS
OIIK) KOMIIeTEHIIUH
OIIK-1:— OIIK-1.1 3naer 3HaTh:
CnocobeH npuMeHATb 6a30Bble | OCHOBHI - OCHOBHBIE  JKCICPUMEHTAJIbHEIC
3HaHua B 06nact U3MKM W | MaTeMaTHKH, JTaHHBIE 31 TEOPETUYECKUE
paavou3NK1 1 MCNOnb30BaTh | husnkw, MIPEACTABIEHHS O CBOWCTBAX aTOMHBIX
nx B NPOGECCMOHANbHON | paanohu3nku aaep;
AEATENBHOCTW, B TOM 4nCNE B - CBA3b 3aKOHOB COXPAHEHUA CO
coepe nNeAarornyeckon CBOMCTBAMH CUMMETPHH;
LeATENbHOCTH;

- OCHOBHBIE DKCIEPUMEHTaJIbHbIC
JAaHHBIE W TEOPETUYECKUE OCHOBBI
000JI0YCUHON MOJICITH SIEP;

- OTIMYHE MEXAY COOCTBEHHBIM H
SKCIIEPUMEHTAIIbHBIM 3HAYCHUSIMH
KBaJIpyNoOJIbHOIO MOMEHTA SPa;

- OCHOBHBIE  DKCIEPUMEHTaJIbHbIE
JTaHHBIE )¢ TEOPETUYECKUE
MIPEJICTaBJICHUSI O CBOMCTBAX YaCTHII;

- XapaKTepUCTHUKH TMEPEHOCUHUKOB
B3aUMOJIEHCTBUH MEXIY
(hyHIaMEHTAILHBIMHU YaCTHI[AMH;

- CTPYKTYpPy M CHCTEMATHKy YaCTHI]

(cynepMynbTHILIETHI);

- TOHATHA 00 OJKPaHHPOBKH H
AQHTHIKPAHUPOBKU 3apsia
(xoH(aitHMEHT);

- TCOPETUYCCKUC OCHOBBLI, OCHOBHBLIC
IIOHATHUA W 3aKOHBI (I)I/ISI/IKI/I aTOMHOI'O
AApa U OJICMCHTAPHBIX YaCTHUIL.

- OCHOBHBIE MCXAaHU3MBI SAJCPHBIX

peakuuii;
- OCHOBHBIE 3aKOHOMEPHOCTH
BSaHMOﬂeﬁCTBHH MAarHuTHBIX

MOMEHTOB 3JICKTPOHOB H aTOMHOTO
Sapa MeXay co0OW W C BHENIHUMH
TOJISIMU;

-. 3aKOHBI PaJMOAKTHBHOTO pacraja,
0COOEHHOCTH MPOIIECCOB MOTJIOMICHHUS
Y U3Iy4eHUs [| - KBAHTOB W IPaBHJIA
otbopa,

- 3aKOHOMEpPHOCTH B3aUMOJIECTBUE
ANEPHBIX YaCTUI[ C BEUHICCTBOM H
OHOJIOTMUYECKUMHU CUCTEMaMH,

- MEXaHU3MBI BBaHMOHeﬁCTBHH
M3JIYyYCHUS C BEIIECTBOM,

- €JIMHUIIBI 103 U aKTUBHOCTH;

OIIK-1.2Ymeer YMeTh: onpenenaTs pa3mepsl, JHEPIUU
IMPUMEHTh 0a30BBIE | CBSI3M M MacChl  sifep, CIOHH |

! VkassiBaercst Tonsko uist VK 1 OIIK (pn HaTTMYWUH).



3HaHMs B obsactu
(112370878 u
pannopu3nKu "
UCIIONB30BaTh UX B
npogeccHoHaTbHOM
JeATeIbHOCTH, B TOM
gucnme B cdepe
HelarornyecKoi

JIeSITeIbHOCTH;

HU30CMUHAAPa U MOMEHTHI HYKJIOHOB,
SHEPruM M MOPOTH PEAKIIH;

- HCIOJIb30BAaTh  PEJIATUBUCTCKUN
WHBApUAHT pu pacuere
KMHEMATUYECKUX XapaKTEPUCTUK
peakuuii;

- HCIOJIb30BaTh JuarpaMMbl
OeitHMana Ui pacuera BEposSTHOCTEH
MPOLIECCOB B3aUMOJICUCTBUS YaCTHUILL;

- 000CHOBATh HEO0XOIUMOCTh
BBEJICHUS KBAHTOBOT'O UUCJIA «IIBETY;

- TIOJIb30BAaThCA  TEOPETHUECKUMU
OCHOBaMH, OCHOBHBIMU THOHATHUSIMH,
3aKOHAMH, MOJEIISIMHU ¢buznkn
aTOMHOTO fpa M 3JEMEHTAPHBIX
YaCTHILI.

- paccuuThlBaTb ~ MAarHUTHblE U
KBaJpyNoJIbHbIE MOMEHTHI A1IED;

- NPUMEHATh 3aKOHBl COXpPAHEHUS B
pacnaznax u B3aUMOJIEUCTBUSAX;

- OLICHUBATh BpEMiA JKHU3HU
MIEPEHOCUYNKOB B3aUMOICHCTBUI;

- cTpouth Auarpammbl DeitHmana 15
pacmnajia 4YacTHII;

- OLICHUBATh paauyc
(yHIAMEHTAFHBIX B3aHMO/ICHCTBHIA.

OIIK-1.3
HaBbIKaMH
NpUMEHEHeHNS
6a30BbIX 3HaHW B
obnactmu usmkn un
n
B

Bnaneer

Bnaners: meTonamMu pacuera
TPOIIECCOB paccesiHus ((hopMyITbI
Pesepdopna);

- METOJIaMH pacueTa SHEPTUuH CBA3U
(popmymna Baiinzekkepa);

paanousnKu - METOJJAMH OLICHKH paJuaIlHOHHON
MCNoNb30BaTh MX 0OCTAHOBKH,
MPOECCUOHANBHON | _ \reroamu 3amuTH! OT U3JIyYEeHHUS;
[IeATENbHOCTU, B TOM
uncne B  cdepe
nearornyeckon
[IeATENbHOCTY;
OIIK-2:— OIlK-2.1 3HaTh | 3HAET TEOPUIO M METOJIBI (HUIMUECKUX
CnocobeH NpOBOAUTL | Teopmio M MeTOxbI | MCCICIOBAHHIL
3KCMEePUMEHTasbHbIE " brsmuecKix
TeopeTnyeckme Hay4Hble .
UCCNEnoBaHus o6bekToB, | HCCICAOBAHNN,
cucTeM " npoLieccos, | METOAbI  0GpaboOTKH
obpabaTbiBaTb W MPEACTaBNATb | IKCIIEPUMEHTAIBHBIX
3KCMEPUMEHTAsNbHbIE IaHHbIE; JAHHBIX
OIlK-2.2 YMeTs | YMeeT aHanM3MpOBaTh M IPUMEHATH

aHATM3UPOBATH "
MPUMEHSTD
(u3nveckne 3aKOHBI
U SBJICHUS  JUIA
pelIeHus 3a1ad.

(I)I/ISI/I‘Ie()KI/IG 3aKOHBI W SABJICHUA JJIA
peuicHus 3aaa4.

OIIK-2.3Bnaners
HaBBIKAMHU
MIPOBEACHUS
(huzngeckoro
IKCIICPUMEHTA u
METOJaMH  OIIEHKH
MOTPEIIHOCTH

U3MEpEHUuil.

Bnaneer  HaBbIKaMH  [IPOBEICHUS
¢usngeckoro HKCIIEPUMEHTA "
METO/IaMH  OLEHKH  MOTPEIIHOCTH
HU3MEpPEHUN.




2. IleJbu MeCTO TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIM MPOrpaMMbl

Juctumimaa «AToMHas u_sigepHas (QU3UKa»OTHOCUTCS K 0a30801 4acTU pabdO4yero y4eOHOro
wiana. luciunnuna u3yyaercs Ha 3kypce B 6 ceMectpe.
Lenu n3y4yeHus JUCUUIUINHBL «ATOMHAS U siiepHas QU3NKa»
Llenbto kypca «AToMHas U sanepHas (QU3UKa» SBISETCS OCBOCHHE CTYIEHTAaMU OCHOBHBIX MOHITHH U
METOJIOBKJIACCUUECKOIO0 U KBAHTOBOI'O OIMCAHUS CTPOEHUS M CTPYKTYpbl aTOMHOIO fJ]pa, MPOLIECCOB
SJIEPHOTO pacrajga U B3auMOJICHCTBUS YaCTHUIL
JucuuiuimHa «AToMHas W siiepHas (GU3UKa» 3aKaHYMBAET MK AucHUIUIMH «OOmas ¢usuka», B
KOTOpPBIX pPacCMaTpUBAIOTCS, B OCHOBHOM, KIJIACCHYECKHE IMpeJICTaBiIeHHUs (PU3UKK, HHAYUHAET
O3HAKOMJIGHHE C pe3yibTaTaMH (PU3MYECKHX HKCIEPHUMEHTOB U TEOPETUYECKUMHU MPEACTABICHUSIMUB
00JacT KBaHTOBOM T€OPUU O CBOMCTBAX MUKPOOOBEKTOB M MATEPHUH B LIEJIOM.
Jlnisi OCBOCHHUSI AMCUUIUIMHBI HEOOXOIUMBI KOMIIETCHIINU, TIPEABAPUTENHFHO COPMHUPOBAHHBIE B PAMKax
U3YYEHUS CIEAYIOUMX aucHuIuinH:kak dusuka, Teopernueckas ¢usuka, JIuHeliHble W HeIMHEWHBIE
ypaBHeHust (usuku, M30panHble rmaBel  Qusuky, KommbrorepHoe MoxaenupoBanue, (OCHOBBI
coBpeMeHHBIX TexHosoruii, CoBpemennbie npobdrembl OKC, KommbroTepHsie TexHonoruu, Pemienue
3aa4 1o npodmio, Gu3nuKa KOHASHCUPOBAHHOTO COCTOSHUS, PU3UKO-XUMHUSI HAHOCTPYKTYPHUPOBAHHBIX
MaTepuasoB, BBeqeHue B MarHeTusM UM MarHUTHbIE Marepuansl, Kpuctamiorpadus, DnaexTpuueckue u
MarHuTHBIE u3MepeHuss , Dusuka MNONYNPOBOAHMKOB W TUAJIEKTPUKOB, MertamioBeneHue, |
MaTeMaTHYeCKUil aHanu3, nuddepeHIanbuble YypaBHEHUS, TEH30PHBIN aHAIU3 U BEKTOpHAas anredpa.

UToObI IPUCTYNHUTH K U3YYEHUIO JUCIUIUTMHBI «DU3KKa aTOMHOTO SApa U JIIEMEHTAPHBIX YaCTHIDY
CTYICHT JOJDKEH 3HaTh OCHOBHBIE IMOHSATUS W 3aKOHBI TEPEYUCIICEHHBIX BBIINIE TUCIHUIUIMH, YMETh
HAXOJUTh NPOU3BOJHBIC (DYHKIHMHA U WX TPEAEIBI, YMETh IMOJIb30BATHCS Pa3lioKeHHEeM (DYHKIMHA B ps,
yMeTb pemaTth nuddepeHianbuble ypaBHEHUSI C NMPUMEHEHHEM TPAaHUYHBIX W HAyalbHBIX YCIIOBHIA,
MMETh HaBBIKM HAXOXICHUS HEONPEACICHHBIX U OMPEIeIEHHBIX HHTErpaioB GyHKIuN. CTYICHT JOKEH
UMETh MPECTaBICHUS 00 OCHOBHBIX CPEACTBAX M3MEPEHMI B 1a00paTOpHOM (PU3MUECKOM MPAKTHKYME,
YMETh TMOJB30BaThC HM3MEPHUTEIBHBIMH MPHOOpaMU B paMKax J1abopaTopHOro (PU3HUYECKOTO
MPAaKTUKyMa, UMETh HaBbIKH PACYETOB MOTPEIIHOCTEH MPSIMBIX U KOCBEHHBIX H3MEPEHH.

OcBoeHueaHHOTO paszfena oOmedl (U3UKA SBISIETCS 00sA3aTENBHBIM 3TallOM MOATOTOBKUA K
U3yYEHHUIO pa3ziesioB Teopetndeckod ¢usuku («KBaHToBas Teopus», «®Du3uka KOHAEHCHUPOBAHHOTO
COCTOSIHUS») M CHICTIHATIBHBIX JUCIUTUINH.

3. Conep:xanue padoueii mporpaMMbl (00beM TUCHHUIJINMHBI, TUNHI U BUABI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOoAnYecKoe o0ecreyeHre CaMOCTOATeIbHOM PadoThl 00YyYAKOIIHNXCS)

Copneprxanue paboueil mporpammsl npejacranieHo B [Tpunoxenun Ne 1.



2. DoHJ OLIEHOYHBIX CpeaACTB MO AMCHHUIIJINHE

4.1.Hepeqeﬂb KOMIIeTeHIii HUHAUKATOPOB JOCTUKCHUS KOMIIeTEeHLINii ¢ YKazaHnuem
COOTHECEHHBIX ¢ HHUMH 3aIUVIAHHPOBAHHBIX PE3yJabTAaTOB Oﬁy‘lEHI/Iﬂ nmo JAUCHMIIJIMHE.

Onucanue KpUTEpHEB U MIKAJ OLEHUBAHUS Pe3yJIbTATOB 00y4eHUs MO IUCUMUILINHE.
Koxn u popmynupoBka KOMIETEHIIMH

OIIK-1 - Criocoben npuMeHsATh 6a30BbIe 3HAHUS B 0071aCTH (PU3UKU U PaguoOU3UKH U
UCIIONIb30BATh UX B PO(ECCHOHANBHON AEATEILHOCTH, B TOM YHCIE B chepe Melarornuaeckon

JIESATCIbHOCTH;
Konm Pe3ynsTaThl 00yUCHHUS 10 TUCITUTUTAHE Kputepuu oneHUBaHuUsI pe3ylIbTaTOB 00yUeHUs
HalMEHOBaHUE
HHAMKATOpA 2 3 5
AOCTHIKCHU «He «Y noBneTBoOp 4 «OtnuyHo
KOMIIETCHIIUU YHOBICTBOPHT | e 1k How «Xopouwio» »
SIIBHO»
OIIK- 3HaTs! INokassBaer |(Mmeer 3Haet nouty |3HaeT BCE
1.13uacr OCHOBHEIE OKCIEPUMCHTA/IBHEIC JAHHBIC U |monHoe 3HAYUTENBHbIE [BCE,
TEOPETHYECKHe TPECTaBICHUs O CBOHCTBAX aTOMHBIX [HE3HAHHE npoOeIsl B JIOIyCKaeT
OCHOBEI azep; Marepuaia  |3HaHMSIX, HE3HAYUTE
MaTCMaTUKH, CBS3b  3aKOHOB  COXpaHEHHS CO  CBOMcTBaMM|WIH HMeEET | 10Ty CKaeT bHBIC
(usukwy, CUMMETPHH; (parMeHTapH |CYIIECTBEHHBI |OMIMOKA B
paaModU3NKN | OCHOBHBIE JKCTIepUMEHTAIbHbIE JTaHHBIE u|bIe 3HaHWs|e OIMOKM B|OTBETax
TEOPeTHYECKHe OCHOBBI 000JI04UEUHOI Moenu sfep;  |HeOompImIoi  |oTBETax
OTJINYHE MEXIY COOCTBEHHBIM M 3KCIEPHMEHTAIBHBIM [9aCTH
3HAUCHUSIMU KBAJPYIOJILHOTO MOMEHTA SI7Ipa; MaTepHaia,
OCHOBHEIE 9KCIIepUMEHTAIIbHbIE JTaHHBIE U |nomyckaer
TEOPETHYECKHE MIPE/ICTABICHUS O CBOMCTBAX YAaCTUIl;  [TpyObIe
XapaKTePUCTUKH  IIEPEHOCYUKOB  B3aWMOJCHCTBHI |OMIMOKK
MeXIy QyHIaMeHTaJbHBIMH YaCTUIIAMH;
CTPYKTYpPY u CHCTEMAaTHKY JaCTHUI]
(cynepMyIIbTHILIETHI);
HOHATHSI 00 YKPAHUPOBKU M aHTUIKPAHUPOBKH 3apsja
(xoH(aiimeHT);
. TEOPETHYECKHE OCHOBBI, OCHOBHBIEC OHSTHS 1 3aKOHBI
(U3MKK ATOMHOTO sIIpa U 2JIeMEHTapHbBIX YaCTHUII.
OCHOBHBIE MEXaHNU3MBI SIEPHBIX PEaKIHii;
OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBUS
MarHUTHBIX MOMEHTOB JJIEKTPOHOB M aTOMHOTO sapa
MEeXy co00# U ¢ BHEITHUMH TOJISIMH;
3aKOHBl  PAJMOAKTUBHOTO PAaclafa, OCOOCHHOCTH
MPOIECCOB TOTJIOMIEHNS U U3ITydeHUs [] - KBAaHTOB U
npaBuia oToopa,
3aKOHOMEPHOCTH B3aMMOJICHCTBUE SIIEPHBIX YACTHI[ C
BEI[ECTBOM ¥ OMOJIOTMUECKUMH CHCTEMaMH;
MEXaHU3MBI B3aMMOJCIHCTBHS H3IIyUSHHUS C BEIIECTBOM;
€IMHUIIBI 103 ¥ aKTUBHOCTH;
OIIK- VYMeTs: He ymeer Vwmeer, HO| YMeer, VYmeer B
1.2V meer OTIPENENATh pa3sMephl, SHEPTHUH CBS3HM M Macchl sep, JIOTyCKaeT JIOMYCKaeT |COBEPIIECHC
) CIMH ¥ M30CTHH SJ[pa ¥ MOMEHTHI HyKJIOHOB, SHEPTUH U 3HAYUTENIbHBIC [HE3HAUUTEN |TBE
HPUMCHSATD TIOPOTH PEAKIIHIA; OIIMOKH bHBIE
Ga3oBbIE UCTIOJIb30BaTh PEJIITUBUCTCKMM MHBAPUAHT IIPU pacyere OLIMOKH
3HAaHUS B|KHHEMaTHYECKHX XapaKTEPUCTUK PEaKIHii;
00J1aCTH UCTOJBb30BaTh auarpamMmbl  DeliHMaHa JUIsi  pacuera
busuxu 1|BEPOSITHOCTEH MPOIIECCOB B3aNMOICHCTBHIS YaCTHII;
pagHogu3nKu 000CHOBAaTh HEOOXOAWMOCTh BBEJCHHUS KBAHTOBOTO
- YHCIIa «I[BETY;
MIOJTE30BAThCSl TEOPETUUECKUMH OCHOBAaMH, OCHOBHBIMH
HCIOJIB30BATh
IMOHATUAMHU, 3aKOHaAMH, MOACIAMU (I)I/I3I/IKI/I ATOMHOTI'O
nx B AApa U SJIEMEHTAPHBIX YaCTHULI.
Hpo?eCCHOHaH PACCUNTHIBATE MATHUTHBIE M KBaAPYIOJLHBIE MOMEHTBI
BHOU S7ep;
JICATCIbHOCTH, [MPUMEHATh 3aKOHBI COXpaHEHHWs B pacmajgax W
B TOM YHCJIE€ B|B3aMMOMAEHCTBUSAX;
chepe OILICHNBATh BpeMs KHU3HU TIEPEeHOCYNKOB




MEeIarOrMYEeCKO [B3aMMONEHCTBUH;
" cTpouTh auarpammbl deifHMaHa 11 paciaia 4acTull;
JesTenbHOCTH; |OUCHUBATh pauyc (hyHIaMEHTaIbHbBIX B3aUMOJICHCTBUIA.
OIIK- Bnaners : IIpakTnuecku |Bnaneer Bnageer, Bnaneer B
1.3 METOJaMH pacdeTa MpoIeccoB paccesHus (popMyIIbl HE crnabo, JIOMyCKAeT |COBEPILEHC
~OBrnaneer Pesepdopna u Mora); BIafEeT JIOIyCKaeT HE3HAUUTeNl |TBE
HaBBIKAMI . METOJIaMH PacyeTa SHepruH cBs3u (popmyna 3HAYUTENbHBIE | bHBIE
MPUMEHEHEHNS | Bajirzekkepa); OLIHOKH OIINOKH
6a30BbIX METO/IaMH PacyeTa MArHUTHBEIX MOMEHTOB s7IEp;
3HaHU B METOIaMH OIICHKHU paJIualliOHHON 00CTaHOBKH;
obnactu METOIaMHU 3allUTHI OT U3JLyYECHUS;
pu3nkm 1 METOJIaMH pacyeTa Iopora U SHePTHH PeaKIny;
paanodusnku
n
Mcnonb30BaTb
nx B
npodeccroHan
bHOM
AeATeNbHOCTH,
B TOM 4yucne B
chepe
neaarorn4yecko
7
AeATeNbHOCTH,
KpI/ITepI/IFIMI/I OLCHHUBAHUA OCBOCHUA KOMHGTCHHI/Iﬁ SIBJIITFOTCS 63.J'IJ'IBI, KOTOPBIC

BBICTABIIIOTCSA TIpernojaBaTelieM 3a BUIbl ACSITENbHOCTH (OLIGHOYHBIE CPEACTBA) MO HUTOram
U3y4deHUs1 MOAYJIEeH (pa3iesioB AUCIUIUIMHBI), IEPEUHUCICHHBIX B PEUTUHT-TUTAHE TUCIUILITAHEI.
[lkana mnepeBoja OamIoB pEeUTHHra B MATHOAIBHYIO IIKAly HTOrOBOM OLIGHKH IO

NVCHUIIIINHE:

ot 0 10 44 GannoB — «HEYIOBIETBOPUTEIHLHO
oT 45 110 59 6aNOB — «yIOBIETBOPUTEIILHOY;
oT 60 110 79 6a/10B — «XOPOLIO»;
oT 80 1o 110 6aI0B — «OTIUIHO.

4.2. TunoBble KOHTPOJIbHBIE 32/1aHNUS WM HHbIE MATEPHAJIbI, HE00X0AUMBbIE /1JI51 OLleHNBAHUS

pe3yJbTaTOB 00y4eHHs MO TUCHUILINHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMU B
o0pa3oBaTeIbHOM NPOrpaMMe HHAUKATOPAMH JOCTHKEHUsSI KoMIeTeHunii. MeToqnyeckue

MaTepHuaJibl, ONpeiesisolue MPoue1ypbl OLeHUBAHNS Pe3yabTATOB 00y4eHUs MO

AUCHHUIIJTHHE.

OTarnsl OCBOCHUS

Pesysbrarel 00y4eHus

OlLIeHOYHbBIE
CpeacTBa

OIIK-1.1 3naer 3HaTh:

OCHOBBI - OCHOBHBIC SKCIICPUMCHTAIbHBIC TAHHBIC M TEOPETUICCKUE MPEACTABICHUS

MaTEeMAaTHKU, 0 CBOMCTBaX aTOMHBIX SJIEP; Tecr,

(huznkwy, - CBSI3b 3aKOHOB COXPaHCHHS CO CBOMCTBAMH CUMMETPHU; pelnreHue 3aaa4q
- OCHOBHBIC 3KCIICPHMCHTAIBHBIC JaHHBIE W TEOPETHUYCCKHE OCHOBBI | KOHTPOJIbHAS
000JI0YeUHOW MOJIEITH SIIIED; pabota
- OTIUYHEC MEXAYy COOCTBCHHBIM W OSKCIICPUMEHTAIBHBIM 3HAYCHUSMH | JIAOOPAaTOPHBIC
KBaJ[PYIOJIEHOTO MOMEHTA S/pa; paboThI

- OCHOBHBIE PKCIIEPUMEHTAIBHbIC TAaHHBIC U TEOPETUIECKHE MTPEICTaBICHNUS
0 CBOMCTBAaX YaCTHII;

- XapaKTepUCTHKH MIEPEHOCYHNKOB
(hyHIaMEHTaIEHBIMU YaCTHIIAMU,

- CTPYKTYPY ¥ CUCTEeMAaTHKy 9acTHIl (CyNepMyIbTHILICTH);

- MOHATHSA 00 SKPAaHUPOBKH M aHTUIKPAHUPOBKH 3apsaa (KoH(paHHMEHT);

- TEOPETHYECKHE OCHOBBI, OCHOBHBIE TIOHSTHUS U 3aKOHBI (PM3UKH aTOMHOTO

B3aUMOJEUCTBUN MEXIY




s1pa U 3J€MEHTapHbIX YacTHUII.
- OCHOBHBIC MEXaHH3MBI SAEPHBIX PEAKIUI;

- OCHOBHBIC 3aKOHOMEPHOCTH B3aMMOJCHCTBHS MAarHUTHBIX MOMEHTOB
3JIEKTPOHOB M aTOMHOTO SIIpa MEKAY COOOH 1 C BHEITHUMH MOJISIMH;

-. 3aKOHBI PaIMOaKTHBHOTO pacmana, 0OCOOCHHOCTH IPOLECCOB MOTJIONICHUS
W n3IydeHus [| - KBaHTOB U MpaBHiIa 0TOOpa,

- 3aKOHOMEPHOCTH B3aMMOJCHUCTBHE SIEPHBIX YACTHI[ C BEIIECTBOM U
OHMOJIOTMYECKUMH CHCTEMaMH;

- MEXaHU3MBI B3aUMO/IeHICTBHS U3Ty4EHUS C BEIIECTBOM;

- €JIMHHUIIB! 103 U aKTUBHOCTY;

OIIK-1.2VMeer

VMeTh:

MPUMEHSTH - OIpeAETATh pa3Mephl, PHEPTUH CBA3H U MacChl A1ep, CIUH U U30CIHUH sapa | Tecr,
6a30BbIe 3HAHUS B U MOMEHTHI HyKJIOHOB, SHEPTHH U IOPOTHU PEaKIIHii; pelieHue 3agay
obyactu QU3KMKK U | - UCTIONIB30BATh PEJIITUBUCTCKUI MHBAPUAHT IIPU pacuyeTe KHHEMAaTUUECKUX | KOHTPOJIbHAs
pannopu3uKu u XapaKTePUCTHK PEaKIIHA; pabora
UCTIONB30BaTh UX B | - HCMONB30BaTh aAuarpamMmbl @DelfHMaHa Al pacueTa BEPOSITHOCTEH | abopaTopHBIE
po¢eCCHOHANTBHO | MPOIECCOB B3aUMOICHCTBHUS YACTHII; paboThI
i IeATeNbHOCTH, B | - 000CHOBAaTh HEOOXOANMOCTD BBEJICHNSI KBAHTOBOTO YHCIIA (IIBETY;
TOM 4Hcie B cepe | - TMOIb30BaThCS TEOPETHUECKMMH OCHOBAaMH, OCHOBHBIMH MOHSTHSAMH,
He1arorndeckoi 3aKOHAMH, MOAEISAMH (PU3UKH aTOMHOTO SAPA U SJIEMEHTAPHBIX YaCTHII.
JIeSITETIbHOCTH; - pacCUMTHIBaTh MarHUTHBIE U KBAAPYIIOJIbHBIC MOMEHTHI SACP;
- IPUMEHATH 3aKOHBI COXpAaHEHHUs B pacmagax ¥ B3aMMOACHCTBUSAX;
- OLIEHUBATb BPEMsI )KU3HU [IEPECHOCUYUKOB B3aUMOJICHCTBU;
- cTpouTh auarpammsl DeilHMaHa I pacraja 4acTull;
- OLIEHMBATH pauyc (GyHAaMEHTAIBHBIX B3aUMOJCHCTBHH.
OIIK-1.3 Bnaners: Tecr,
Brnaneer HaBbikamu METOJlaMH1 pacyeTa nporeccoB paccessHus ((hopmyisl Pesepdopra n); penreHue 3agaq
HPUMCHCHCHHA METOAAaMH pacydeTa dHepruu cBs3u (hopmyna Baiizekkepa); KOHTPOJIbHAS
6a30BbIX 3HAHMH B METOIaMH pacdeTa MarHUTHBIX MOMEHTOB SIZIED; paboTta
i METOJIaMH{ OIIEHKHU paJlalliOHHOI 00CTaHOBKHY; TabopaTopHBIC
ﬁiﬂﬁi?;S;?z flx s METOJAMH 3aIIUTHI OT U3Iy4YEHUS; paboTsl
pOdeCCHOHATBHOM METOJAMH pacdeTa Mopora ¥ SHEPTUU peaKuy
JACATCIIBHOCTHU, B TOM
qucne B chepe
HeIaroru4eckon
JCATCIIPHOCTH
3HaeT METO/IbI AKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX HAYYHBIX HCCIECIOBAHUN Tecr,
00BEKTOB, CHCTEM U MPOIECCOB, 00padaThIBATh M MPEACTABISATH pelIeHue 3a7a4
OKCIIEPUMECHTAJIbHBIE NaHHbIC KOHTPOJIbHAS
pabota
nabopaTopHbIe
paboTHI
YMmeer TIPOBOAUTH SKCIICPUMECHTAJIBHBIC U TECOPETUYCCKUE HAYYHBIC UCCIICIOBAHUA KOHTpPOJIbHAasA
00BEKTOB, CHCTEM U MPOIIECCOB, 00padaThIBATh U MPECTABIATH pabota
OKCICPUMEHTAJIbHBIC NaHHBIC,
BnaﬂeeT HaBbIKaMHW MPOBEACHHS SKCIIEPUMEHTAJILHBIX U TCOPETUUCCKUX HAYUYHBIX KOHTpOJIbHasA
HCCIIE/IOBAHNH OOBEKTOB, CHCTEM M MPOIECCOB, 00pabaThIBaTh W TPEACTABIATH | paboTa

SKCIIEPUMEHTAJIbHBIC JaHHBIC,

4.3 PeiTHHI-IJIaH JHCHHUIIINHEI

PeiTuHr—I1aH AUCIIUIIIIMHBI OpCACTABJICH B HpI/IJ'IO)KCHI/II/I 2.

DK3aMEeHAIIHOHHBIE OMJIEeThI

DK3aMeH SIBIISICTCS OLCHOYHBIM CPCACTBOM Ui BCEX 3TAIIOB OCBOCHUA KOMIIETEHIIUH.




CtpyKTypa SK3aMEeHaIlMOHHOT0 Ouiera:
bunem cocmoum u3z 08yx meopemuueckux 60npocos, no 0OHOMY U3 KAH 0020 MOOYIIA.

[TprmepHBIE BONIPOCHI ISl pyOEKHOI0 U IPOMEXKYTOUHOIO KOHTPOJIA:

Mopnyas 1.51nepuas puznka
Beenenue. OtkpswiThe sapa u oomue nonstus. Cedenne paccesus. Dopmyna Pesepdopaa.
Hudpaknuonnoe paccessaue yactui. @opmyna Morra. @opm-hakrop. Pacnpenenenue 3apsijia B
HYKJIOHE
Anepneiii napk. NZ-auarpamma sigep. Macca u sHeprus cBsi3u sapa. DHEprus OTJEIeHUs HyKIIOHa,
yacTHUIlbl. Y nenbHas sHeprus cBssu. [edext maccel. Moaens depmu-raza mist siapa. Moaens
JKUJIKOM Karum s saapa. @opmyna Baiiizekkepa.
OcHoBHOE U B030YXk/IeHHOE cocTossHUE siapa. CoxpaHsIonMecs BETUYUHBI U KBAHTOBbBIE
yucna. Cnud sapa. YerHocts. ToxnecTBeHHOCTh yacTull. CTaTMUECKHUE AIEKTPOMAarHUTHBIE

MOMEHTBHI.
Monenb siaepHbIx 000s0ueK. CIIMH U 9€THOCTH B MOJIeNH 000J104eK siapa. OTpaHUYeHHOCTD
OJIHOYaCTUYHOU MOJENIH
oOosiouek. BpamarensHbie ypoBHu siaep. KonebarenbHblie ypoBHU siiep. PeanbHblil saepHBbIi
CIIEKTP.
CBolicTBa A€pHBIX CUII. XapaKTEPUCTUKH JIEUTpOHA. 3apsaoBasi HE3aBUCUMOCTD SIJIEPHBIX CHUIIL.
W3ocnun vactun u anep. Crun - opOuTanbHbie cuiibl. OOMEHHBIN XapakTep HyKIOHHBIX
B3auMoeiictBuid. PamuansHast popma simepubix cuit. Teopust FOxaBsl.
OO01re 3aKOHOMEPHOCTH paclaja. o - paJloaKTUBHOCTh. [3-pacmal. y- pacmaj.
SnepHble peakiuu. 3akoHbI cOXpaHeHus. KuHemaruka siiepHbIX peakunid. MexaHUu3Mbl sIIepHBIX
peakuii. Ceuenue oOpa3oBanus cocraBHoro siapa. dopmyna bpeiita—Burnaepa. [Ipsmebie saepHabie
peakuuun
Dddext Meccbayspa BzaumonelicTBre sAepHBIX YACTHI] C BEIIECTBOM. [IpoXoxaeHHe TAKEIbIX
3apsDKEHHBIX YACTHIL 4Yepe3 BenlecTBO. [IpoXoxkaeHue JIETKUX 3apsKEHHBIX YacTHUIl Yepes
BelecTBO. IIpoxoxkaeHne ¥ - KBaHTOB 4epe3 BeleCTBO. [[pyrue MexaHu3Mbl B3aUMOJACUCTBUSA
U3JIy4ECHHUS C BEIIECTBOM:

Mopayb 2.2/ieMeHTapHbIe YaCTHIbI.
YacTuiel ¥ B3aMMOJECHCTBUS. Y CKOPUTEIHN YaCTHULl. DJIEMEHTAPHBIE YaCTULIBI.
OKCHepUMEHTAIbHOE UCCIEI0BaHNE CTPYKTYPHI YaCTULl. THIIbI, paJilyCchl 1 KOHCTAHTBI
B3auMoencTBui yactul. Juarpammel DeitHMaHa 11 2JIEKTPOMArHUTHBIX B3aUMOJEHCTBUM.
KBaHThI 1pyrux nosen.
Cucremaruka yactui. OCHOBHBIE y3J1bI IUarpamMMm (QyHJIaMEHTaIbHBIX B3aMMOAEHCTBUM. 3aKOHBI
coxpaHeHus B mupe yactull. IIpaBmno Hakano — Hammmxnmsr — ['esur- Manna. KBapku.
KBapkoBas cTpykTypa jerdyaiiiiiux OapuOHOB M Me30HOB. JlekyruieT 6aproHOB
Tpyanoctu kBapkoBoil Mozenu. L[BeT. AnpoHbI — HAOOPHI IBETHHIX KBapkoB. [mroonsl. KX/I.
OKpaHMpOBKA U aHTUIKPAHUPOBKA 3apsiia. AcuMIToTndeckas cBo6oja. CTpykTypa NpoTOHA.
OTtcyTcTBUE KBApKOB B CBOOOAHOM COCTOSIHMM. JloKazaTenbCcTBa CyIIeCTBOBAaHUS KBAPKOB.
Tsixenble KBapKu
Crna6wie B3aumopeiictBus. Cralbie pacnanasl. 3apsHKeHHBIE U HEUTpanbHbIe ciabbie  Tokwu.
Hecoxpanenue 4eTHOCTH B ¢1a0bIX B3auMMOJAEHCTBHIX. CIUpaIbHOCTb.
3apsnoBoe conpspkenue. Oo6pamenue Bpemenn. CPT — teopema. DTamnsl pa3BUTHS TEOPUNA
o0beuHeHns B3auMoJjeicTBuil. Benukoe oobeaunenue. CynepcuMMmeTpus.
Bcenennas, cBuierenscTBa 00ybiIoro B3psiBa. I[lepBeie MrHoBenust Beenennoit. J{o3Be3qHbIit
CHHTE3 sfep. bapuoHHas acummeTpusi, OTCyTcTBUE aHTUBellecTBa. MHsuusa. 3Be3aHas spa.
SnepHble peakuu B 3Be31axX 3aKIIOUUTEIbHbIE CTaIUN KU3HU 3Be3/l. KoHeuHble 3Tanbl
sBostonnu Beenennoli Kocmuueckue aydm..
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Ha ocHoBe maHHBIX BOIIPOCOB COCTABJICHBI TECTOBBIE 3aaHUsl, TO3BOJISIONINE KOHTPOJIUPOBATh
KayeCTBO YCBOCHHUS CTYJEHTaMH TE€OPETUYECKOT0 MaTepHala Kypca. 3aHsATusl, Ha KOTOPbIX
MpeJIaraloTCs TECTOBbIC 3aJaHusl, YKa3aHbl B PEUTUHT - IUIaHE JUCIUTIIIMHBL.

HpnMep IK3aMCHAIIMOHHOI O oujera:

Muno6pnayku Poccuiickoii @eneparuu
YYHuT»

DOU3NKO-TEXHUYECKUH UHCTUTYT
Kadenpa obmieit puznku

3K3AMEHAIIMOHHBIN BUJIET Ne |
10 JUCHMIIIIMHE «ATOMHAas U siaepHas hHU3HKaY
Hampasnenue 03.03.03 «PAJIMODU3NKA»
[Tpoduns «{udpossie TeXHOTOTUM 0OPAOOTKH MHPOPMALTII

1. Anepusiit napk.NZ-nuarpamma cTaOUIBHBIX U AOJITOKUBYIIUX AJIED.
2. TpyanocTtu kBapkoBor Moaenu. L{ser.

«Y TBEPKIAIO»

o o (A4
3aBenytomuii kadenpoit " bamananos M.X.

(moAmucs) (®.1.0.)

B pamkax ucronb3oBaHHs MOAYJIbHO-PEUTHHIOBOM CUCTEMbI O0YUYEHHS U OLIEHKU
yCIIEBAEMOCTH CTYACHTOB UTOT0OBasi OLIEHKA 3HAHUW CTYJEHTA 10 IUCLHUIIIMHE TPOU3BOIUTCS 110
CyMMe 0aJlIoB, MOJIYYEHHBIX B paMKaX TEKYIIETo U pyOeKHOTO KOHTPOJI 3HAHUN, YMEHUN U
HaBBIKOB B TE€YEHHE CEMECTPA, U OAJIOB, MOJIyYEHHBIX Ha 3K3aMEHe.

3a paboTy B ceMecTpe CTyIEHT noiy4aeT A0 70 6anioB 3a BHIMOJHEHUE 3aIaHUM B paMKax
TEKYILETo U PyOeKHOro KOHTPOJIS U AOMOJIHUTENBHO 10 10 0annoB 3a pe3ynbTaThl yyacTus B
OJIMMITUAJIE CTYJIEHTOB 10 o0uiel pusuke. s gomycka K 3K3aMeHy CTYIEHT AOKEeH HaOpaTh B
cemecTpe He MeHee 35 6auioB.

MaxkcumanbHOe KOJTMYECTBO 0AJUIOB, MOJTydyaeMoe CTYICHTOM Ha dK3aMeHe, cocTaBisieT 30
0asoB.

[TepeBon onenku u3 100-0ayTbHOM B YETHIPEXOATTHHYIO TIPOU3BOIUTCS CISAYIOIINM 00pa3oM:
- otinyHO — oT 80 1o 110 6amnoB (BkItoyas 10 moompuTensHBIX 0AIOB);

- xoporo — ot 60 1o 79 6anos;
- YIOBJIETBOPUTENBHO — OT 45 110 59 6ainos;
- HEYJIOBJIETBOPUTENIHLHO — MeHee 45 6aJlsioB.

11




Kputepuu oneHuBaHus 0TBeTAa HA IK3aMeHe!

MakcumanbHas orieHka — 30 6aIoB CKIabIBa€TCS U3 OIICHKU 32 OTBET HA TEOPETUUECKUE
BOIIPOCHI OMJIETa (J1Ba BOIPOCA OIICHUBAIOTCS MaKCUMAaJIbHO 110 10 0aJI0B KasK/blii), U OLCHOK 3a
OTBETHI Ha JIOTIOJIHUTEILHBIE BOITPOCHI (J[Ba BOIIPOCA, OIICHUBACMBIX KaX/IbIi B 5 Oaia
MaKCUMAaJIbHO).

3a oTBeTHI HA BONIPOCHI OUJIeTABBICTABJISIETCS

- 15-206an710B, €Ciii CTYACHT Jajl TOJIHBIC, Pa3BEPHYTHIC OTBETHI HA BCE TEOPETHUYCCKHE
BONPOCHI OMIIeTa, MPOJAEMOHCTPUPOBAI 3HaHHE (HOPMYII, TEPMUHOJIOTHH, TIOHUMaHUE (U3NYECKON
CYTH SIBIICHMHA M HSKCIEPUMEHTOB, YMEHHE MOCJEIOBATEIbHO W JIOTUMHO OTBEYATh HA BOIPOCHI
Ouiera B 00beMe PEKOMEHI0BAaHHOM JTUTEpaTypHI.

Crynent 0e3 3aTpyAHEHUHl OTBETHWJI HAa YTOYHSIOIIME BOIPOCHI TpENojaBareis IIo
MaTepuaiam Ouiera.

- 10-14 6a/J10B BBICTABISCTCS CTYJCHTY, €CIIU CTYACHT PAaCKPbUI O€3 Cephe3HbIX
OIIMO0KO0ATEOPETHUECKUX BOMPOCA, OJTHAKO MoKa3an rmpodensl B 3HaHUAX20-25 % obbema
6unera.He Ha Bce yTOUHSIONINE BONPOCH! OBLTH JTaHBI KOPPEKTHBIE OTBETHI.

- 5-9 GannoB BRICTABISETCS CTYACHTY, €CIIU IaHbI OTBETHI HAa 00a TEOPETUUYECKUX BOIPOCA B
o6beme 35-50 %ot nmoiaHoro oreeta. CTYIEHTOM JOIYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OITHOOK B
TOJIKOBAHUU OCHOBHBIX MOHATUMN, 3aKOHOB M (DOPMYII, OITICAHUH OCHOBHBIX YKCIIEPHUMEHTOB.
CTyneHT He 1aeT yIOBJIETBOPUTEIFHBIX OTBETOB HAa YTOUHSIONIME BOTIPOCHI IO OHIIETY.

- 1-4 6anJ1a BBICTABISETCS CTYACHTY, €CJIM OTBET HA TEOPETUYECKUE BOTIPOCHI
CBUJICTEILCTBYET O HEIOHUMAHUH U KpaifHe HETIOJIHOM 3HAHUU OCHOBHBIX IMOHSTHH, 3aKOHOB U
9KCIIEPUMEHTOB, WX MOJHOCTHIO OTCYTCTBYET OTBET Ha OAMH BOIIPOC U JIOMYIIEHBI CEPhE3HbIE
OMMOKH 1 TIPOOEITBI IIPH OTBETE HAa BTOPOH Borpoc. Ha yrouHsomnme BOmpock 1Mo OuiieTy He
MOJTy4EHBI OTBETHI WJIM OTBETHI HA HUX B KOPHE OIIUOOYHBI.

3a oTBeT Ha JOMOJIHUTEIbHbII BOIIPOCHA 3K3AMECHECBLICTABJISICTCH

-5 0aIoB, €ciu CTYIEHT JaJl UCUEPIIbIBAOLE ITOJIHBIM U MPaBUIIbHBINA OTBET;

- 3 6aia, eciy OTBET BEPEH, HO JIaH HE B IIOJTHOM 00beMe yuyeOHOH MpOrpaMMBbl, HITH COJEPIKUT
HE3HAUUTENbHbIE OIINOKY;

- 1 Oay, eciiu OTBET Ha BOMPOC JIaH, HO COJAEPKUT Cephe3HbIe OMMOKH UIIH OoJblINe MPoOebl B
W3JI0KEHUH;

- 0 6ay10B, €caM CTYJEHT HE OTBETUJ UJIM OTBETUI B KOPHE HEBEPHO.

3aanus AJ151 IPOBeIeHUs1 MUCbMEHHbIX OIIPOCOB (TECTOB)

OnucaHue mecma 1.

ComepxuT 3a1aHus i1 pyOS)KHOTO KOHTPOJIS YCBOCHHUS MaTepuana MmepBbix § nekuuid (Moayis 1).
TecTsl pa3MenieHsl B KOMIbIOTEpHOM 0a3e nanHbixbaml'y

Tect paccunTad Ha 45 MUHYT, COCTOUT U3 25 3aaHU.

Kaxnoe 3amanue tecra orieauBaercs B 1 Oal.

Ilpumep 3a0anuii eapuanma mecma 1.

1.Camplii XxapakTepHBbIi pa3Mep B siAepHON Pu3uke ?

1)1 em; )10%em;  3)100em; 4103 em
2.Heobxonumoe ycioBrue MpUMEHUMOCTH 3aKOHOB KIIACCHUECKON pu3uku ?
DAx - A p~Ff 2) Ax - A p>hh

3)Ax - A p>>hd) Ax - A p<h

12



3.CocraB aTOMHBIX siaep ?
Dp+e  2p+n p+[[Hp+][

OnucaHue mecma 2.

Coaepxut 3aaaHus AJI TEKYLIEro KOHTPOJIA YCBOEHUSI MaTepuaia BTOPOH MOJOBUHBUIEKIIMOHHOTO
Kypca (Mozyiib 2). TecTbl pa3MelieHbl B KOMITbIOTEPHO# 6a3e nanHbixbaml'y

Tect paccuntan Ha 45 MUHYT, COCTOUT U3 25BOMPOCOB.

Kaxnoe 3aganue Tecra oueHuBaercs B 1 6am.

Ipumep 3a0anuii sapuanma mecma 2.

1.Kakum 3akoHOM cOXpaHeHHMs 3arpeliena peakuus P+e —2Y(anaurunsnus aroMa BoJI0po/ia)
1)3aKoHOM COXpaHEHUS MacChl. 2)3aKOHOM COXpPAHEHUS CIIHHA.

3)3akoHOM coxpaHEeHHUs: OapHMOHHOTO 3aps/a.

4)3aKkOoHOM COXpaHEHHS YETHOCTH.

2.Kakoe CBOMCTBO 2JIEMEHTAPHBIX YaCTHI] HY’)KHO CUUTATh CAMBIM TJIaBHBIM ?

1)OTcyTCcTBHE BHYTPEHHEH CTPYKTYpPHI

2)CnocoOHOCTb MPOHUKATh B 00JIACTh CBEPXMAJIbIX PACCTOSHUM.

3)CriocoOHOCTh POXKIAThCS B CTOJIKHOBEHUSX C IPYTHMH YaCTHILIAMHU.

4)YyacTue B pa3jIMuHbIX TUIIAX B3aUMOJCHCTBHII.

3.113 Kakoro COOTHOILIEHUS CIIEyeT BO3MOKHOCTb POXKJICHHSI HOBBIX YaCTHUI] B CTOJIKHOBEHUSX ?

1)E=hV 2)Epen=mc*  3)Eq=moC®  4)Esun= Eper-

Bonpocs! i1 ceMuHapoB

Cemunap 1: Pemenue 3anau Ha Temy «PaccesiHue 3ieMEeHTapHbIX YacTUIl U pa3Mepbl aTOMHBIX
A0ep».

ITpumeps! 3amau:

1. Anbda-yacTuiiel ¢ KuHeTH4YeCcKOM 3Heprueit T = 6.5 MaB ucnsIThIBaoT

pe3epdopaOBCKOE paccessHUE Ha sIIpe 30J10Ta 7 Au. Onpenenuts: 1) mapamerp

CTOJIKHOBEHUS b U1 anbda-vyacTuil, HabIIOAAEMBIX MO YTIIOM = 90°;

2) MUHIMAJIPHOE PACCTOSIHUE rmin COMMKEHUS amb(a-dyacTHIl C SAPOM;

3) xunetuueckyto (T') u 4) norenumanpuyto (E') sHeprun ansha-gactuil B 3Tol

TOUKE.

2. IIpotoH ¢ xuHeTnueckoi sHeprueit T =2 M»aB HaneraeT Ha HEMOABMKHOE s11po197Au.
Onpenenuth nuddepeHnuanbHoe cedeHue paccestaus Ha yroi = 60° . Kak u3MeHHUTCS BeTUInHA
TuQepeHIMaIbHOr0 CEYeHUs PACCEsTHUS, €CITU B KaUeCTBE PacCEeUBAIOIIEro siapa BeIOpaTh 27A17
3. BBIUHCINTH ceueHue paccessHus a -YacTHIbI ¢ KWHeTHYeckon sHeprueiit T =5 MaB
KYJIOHOBCKUM riosieM siipa 208Pb o yrnamu 6obie 900

.Cemunap 2: Pemienue 3a1au Ha TeMy «OHeprus cBs3u saep. KanenbHas Mojienb
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AIpay.

IIpumepsl 3amay:

1. BblYMCIHUTH YAEIBHYIO SHEPTHUIO CBS3H JIJIS Spa 2c.

2. HaiiTu sHepruu oTAelIeHU HEUTPOHA U IPOTOHA OT siJpa 2c,

3. Haiitu sHepruro oTneneHus anbpa-4yacTUlbl OT e

Cemunap 3: Pemienue 3aga4 Ha TeMy «PaguoakTUBHOCTbY.

IIpumeps! 3amau:

1. AKTHBHOCTbH Ipernapara 2p paBHa 2 MkKu. CkoIbKO BECUT Takoil mpenapar?

nepuoy noiypacrnaja paseH 14.5 cyTok.

2. B pesynbrare a-pacnaga paauit *2°Ra npepaiaercs B pagoH 222Rn. Kakoit

00BeM pajioHa IIPH HOPMAIIBHBIX YCIOBUSX OyJET HaXOIUThCS B paBHOBecHH ¢ 1 T pamus? [lepuon

noypacnaaa 226Ra T1/2(Ra) = 1600 net, 222Rn - T1/2(Rn) = 3.82 nHs.

3. YaenpHoe cofepxaHue U30Tona e, YCBOGHHOT'O JICPEBOM IIPHU €r0 KM3HU, 3aT€M YMEHbIIIAETCS

BciencTBUE [ J-pacnana ¢ mepuojaoM noiypacrnana 5700 ner. OnpenenuTs BO3pacT ACPEBIHHOTO

npeaMera, OOHAPYKEHHOTO TPU PACKONKAX, €CIIM YAelbHas aKTUBHOCTh YC sroro npeameTa

cocrtansieT 0,1 OT yaenbHON aKTUBHOCTHU CBEXECPYOJICHHOTO JepeBa.

4. Hcnonb3ys Gpopmyy Baiiizekkepa, OleHUTh, HAYMHAS ¢ KAKOTO MAaCCOBOTO

YHCIia CTAHOBUTCS DHEPT€TUYECKU BO3MOXKHBIM || -pacnaa. Oteet: 150 Al .

5. OueHuThb Nepuoj nojaypacnaza paguoakTUBHOTO sIpa, UCITYCKAIOIIETO

[J-yactuibl ¢ sHeprueit 1 MaB, ecnu sapo o0 Th**? nmeer Nepuo moxypacmnaja

101.4 10 T 00 0 7er m mcIyckaeT [Jdactuiel ¢ sHeprued 4 M»eB, a mia sapa 34F’0212 epuosa

nonypacnaza 73 10 T [ Ucu 8,8 ELJ [J M»sB. OtBer: 843.2 10 T [ [

JeT.

Cemunap 4.Pemenue 3a1a4 Ha TeMy «DJIeMEHTapHbBIE YACTHUIIBI U UX

B3aUMO/JICHCTBUEY.

1.0neHuTh MakCUMallbHOE PaCCTOSIHUE, HA KOTOPOM BO3MOYKHO B3aUMO/JICHCTBUE HYKJIOHOB ITyTEM
oOMeHa BUPTYaJILHBIM T - ME30HOM.

2. OnpenenuTh KBAaHTOBBIC YKCIIa YacTUIIBI X B peaknuu K + p— Q" + K"+ X.

3. PaccunTtaTh MakCUMaIbHYIO SHEPTUIO U UMITYJIBC TTO3UTPOHA, 0OPA3YIOIIETOCS B CIAEAYIOIIEM

pacmazie: T — €+ Ve + 17, .

4. OnpenenuTs 4acTUILy X, 00pa3yIoIIyloCcs B peaKIMKi CUIBHOTO B3aUMOJICHCTBHS:

P+ poE+m +X

5. HapucoBatp auarpaMMbl B3auMOJAEUCTBUS P-p, N-N, p-N Ha KBApKOBOM YpPOBHE.

Kpumepuu oyeHku pewieHust 3aday4 Ha cemuHape (8 6a.a1ax):

-5 bannossvicmasnsiemcs cmyoenmy 3a 6eproe peuieHue 3a0ayu y 00CKU.
Tematnka 1a6opaTopHbIX padoT

(maboparopus siaepHoi ¢puszuku aya.Ne211)

1.JTabopatopHnas pabora Nel M3yueHne TpeKkoB 3apsKEHHBIX YaCTHII

2.JIaboparopHas pabota Ne2 OnpeneneHrne MaKCUMalIbHOM SHEPriuH OeTa-4acTHIl METOJIOM
MOTJIOLIEHUS
3.JIaboparopHas pabota Ne3 M3yueHrne KOCMHUECKOTO U3TyYEeHHUsI B CBUHIIE

4.JlaGoparopras pabora Ned OmpenencHue BpPEMEHHM >KU3HH MIOOHOB M KOHCTAHTHI CIAa0OTO
B3aMMOJICHCTBUS

5.JIaboparopHas pabota NeSJlozumeTpus u 3a1uTa OT HOHU3UPYIOIIETO U3ITy4YeHUs

6.JIaboparopHnas pabota Ne6OrneHka paanaioHHONH 0OCTaHOBKU Ha 00BEKTE
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7.JTabopartopnast pabota Ne7 OnieHka Macchl U BpeMeHKU3HUK+- Me30Ha 1 JisiMO/1a -TUIIepoHa

8. JlabopaTtopHas pabota Ne8 MccnemoBanre paaiioakKTUBHOCTH BO3yXa , 00YCIOBIEHHOM
COJIepKaHUEM paJIoHa

BeirosHenue 5 1abopaTopHbIX pabOT CTYIEHTOM — SIBIISICTCS YCIIOBHEM TMOJyYCHHE 3a4eTa 1o
JOUCLIUAIIIIMHE.

Kpumepuu oyenku (¢ oannax):

— 3 6a/171a BBICTABJISCTCS CTYACHTY, €CJIM OTYET BBIIOJIHEH 10 BCEM TPEOOBAHUAM, aKKYPaTHO
1 0e3 omunooK;

— 16a1 BBICTABIISACTCS CTYJACHTY, €CIIM OTYET BBIITOJIHEH IO TPEOOBAHUSAM, HO HEAKKypaTHO U
JIOTTYIIICHBI OITHOKY;

— 0 6a/UT0B BBICTABIIACTCS CTYJACHTY, €CJIM OTYCT HE BBITIOJIHCH.

3ammTa JabopaTopHoii padoThl (YCTHBIH 0npoc)

3amuTa nabopaTopHoi paboThl (YCTHBINM OMPOC) SIBISETCS OLCHOYHBIM CPEACTBOM JJIsi BCEX
ATaIrOB OCBOCHUSI KOMIIETECHIIUH.

CTpyKTypa yCTHOr0 onpoca:

YT OIIPOC COCTOUT U3 ABYX TCOPCTUUCCKHUX BOIIPOCOB, HA KOTOPBLIC CTYACHT JOJIKCH B
TedeHre 60 MUHYT JaTh B YCTHOM BUJIE UJIM B TUCbMEHHOM BUJIE Pa3BEPHYTHII OTBET.

Kpurepun oneHuBaHmsi:

—2 0ajJia BBICTABISIETCS CTYACHTY, €CIIM CTYACHT OTBETWI Ha MOCTaBICHHBIA BOIPOC
MOJIHOCTBIO BEPHO WJIU C HEOOIBIINMH OIMIMOKAMHU.

— 1 0a/1J1 BBICTABIISACTCS CTYACHTY, €CJIM CTYJIEHT PACKPBLI BOIIPOC HATIOJIOBUHY.

— 0 6a1710B BBICTABJISIETCS CTYACHTY, €CIIM OTBET CBUAETEIHCTBYET O HEIOHUMAHUU U KpaiiHe
HENOJIHOM 3HAaHHUHW OCHOBHBIX IIOHITHUH H MCTOAOB HWJIM CTYACHT PACKPBII BOIIPOC MCHEEC, 4YEM
HATIOJIOBUHY

IIpumepHBbIe BONPOCHI /ISl IPOBEIEHUsI YCTHOTO ONpoca:

[TprimMepHBIE BOIPOCHI TPUBEAECHBI B METOAMUYECKUX YKa3aHUAX K Ja0OpaTOpHBIM paboTaM

Kputepusimu onieHuBaHMsI SBISAIOTCA Oallibl, KOTOPHIE BBICTABIISIFOTCS MPENOJIaBaTEeNIeM 3a
BUJBl JEATEIBHOCTH (OL€HOYHBbIE CpEACTBA) MO MTOraM H3y4eHus Moayieill (pasnenoB
JUCIUIUINHBI), TIEPEYUCIECHHBIX B PEUTUHT-IIJIaHE JUCIIUIUINHBI.

Kpumepuu ouyenku (¢ oannax):

—1 ©0ann BBICTABISETCS CTYIACHTY, €CIM CTYJEHT OTBETWJ Ha IOCTAaBIEHHBIM BOIPOC
MOJTHOCTBIO BEPHO WJIU O0JIee, UeM HaIOJIOBHUHY.

— 0 6a,1710B BBICTABISETCS CTYACHTY, €CIIM OTBET CBUAETEIHCTBYET O HETIOHUMAHUH U KpaiiHe
HETOJITHOM 3HAHUM OCHOBHBIX TOHSATHNA W METOJOB WJIM CTYAEHT PAaCKpBLJI BOMPOC MEHEe, YeM
HaIlOJIOBUHY.

3agaHus 1151 NMCbMEHHOM KOHTPOJIBLHOH padoThI

[TucrMeHHast KOHTPOJIbHASTIPETHA3HAUEHA JITIs1 pYOEKHOTO KOHTPOJISL YCBOSHUS MOJTYJIS 2.
KoHTposbHast cocTouT u3 nisaty 3aaa4d. Bpems BoimonHeHus: — 45 munyt. Kaknas 3amayua
oleHuBaercs B 1 Gam.
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Onucanue MeTOAUKHU OLEHUBAHUSA 321249 KOHTPOJIbLHOM padoThI 1:

- 1 Gast BeICTABIIIETCS CTYJCHTY, €CITU 3ajaua pelieHa abCOM0THO BEPHO WIH B PEIICHUU €CTh
HeOOJIBIIINE OITNOKU

- 0.5 Gamna BeICTABISIETCS CTYICHTY, €CJIH JOIMYIICHA HENPUHIIUITUATbHAS OIIMOKA B UCXOTHBIX
YPaBHEHHUAX; HO MPUCYTCTBYIOT MIPABUIIbHBIE PACCYXKICHUS U JCHCTBHS, HallpaBJICHHbIE Ha
[I0JIyuYEHHUE OTBETA(3a7aua peleHa HaloJIOBUHY);

0 GayToB CTaBUTCS MPH OTCYTCTBUU OTBETA WIIH MPH TMOJHOCTHIO HEBEPHOM PEIICHUH HITH KOTa
pelleHre He COOTBETCTBYET YCIOBHUIO 3a/1a4H.

[Tpu cymMMHUpOBaHUY OLIEHKA OKPYTJISETCS 0 1EJIOT0 3HAYCHHUS.

MaxkcuManbHasi OlleHKa 32 KOHTPOJIbHYIO padoTy — 5 6asios.

KoHTposibHast paboTa cunTaeTcs BHITIOJIHEHHOW, €CiTi HabpaHo He MeHee 2.5 6alioB u3 5.

IIpumepbl BApHAHTOBNUCHLMEHHONH KOHTPOJIBbHON PadoThI:

Bapuanr 1

1.0O1eHuTh MaKCUMabHOE PACCTOSIHUE, HA KOTOPOM BO3MOKHO B3aMMO/IEHCTBHE HYKJIOHOB ITyTEM
00MEHa BUPTYaJIbHBIM T - ME30HOM.
2. OnpeienuTh KBAaHTOBbIE YMCIa YacTUIBL X B peakumu K + p— Q + K™ + X,
3. PaccuntaTh MakCUMaJIbHYIO SHEPTHIO U UMIYJIbC TO3UTPOHA, 00PA3YIOIIErocs B CIEIyIOIEM
+ + —
pacmmage: T — € +Vetv, .
4. OnpenenuTs yacTuily X, 00pa3yrouytocs B peakliii CUJIbHOIO B3aUMOJIEHCTBU:
P+ poE+m +X
5. HapucoBaTh nuarpaMMbl B3aUMOJIENUCTBUSA P-p, N-N, p-N Ha KBAPKOBOM YPOBHE.

Bapuant 2
1. Onpenenuts mopor peakuuu HOTOPOKACHHS T - ME30HA Ha JIeiTpoHe Y+ d— p + pr’.
2. Tokasatk, 4to peakuus pacnana K — p' +v,; — peakius c1a6oro B3auMo/IeHCTBYSL.
3. IIpu aHHUTUIISALUU P U P B COCTOSIHUU MTOKOSI BOSHUKAIOT 4 3apsKEHHBIX T - M€30Ha. B kakux
npeJienax MOKeT MEHIThCSI KHHETHUUYEeCKasl YHEPT sl KaXk/10ro U3 HUX?
4. OnpenenuTs yacTuIly X, 00pa3yrolytocs B peakliii CUIIbHOTO B3aUMOJIEHCTBUS:
K+p—>K+K+n°+X
5.Iloka3arp, 4To 6€3 BBEIEHUSI HOBOT'O KBAHTOBOT'O Unciia "BET", MMEIOLIET0 TPH BO3MOKHBIX
3HaYeHMs, KBapKoBas cTpykTypa A™*, A", Q npotuopeunt npunImny Haymm.

3ayeTHast KOHTPOJIbHAsI padoTa.

Y4eOHbIM IJIAHOM I TPOBEPKHM YPOBHS YCBOEHHUS HEOOXOIUMBIX KOMIIETEHIUI
IpeIyCMOTPEHA KOHTPOJIbHAs paboTa, KOTOpasi UMEeT CTaTyC WTOrOBOM, 3a4eTHOM KOHTPOJIBHOMN
paboThl MO MPAKTUYECKUM 3aHATHUAM (pelleHue 3a/1ad). BrinmonHeHne 3Toil KOHTPOJIBbHON padoThI
SBIISIETCS 00sI3aTENBHBIM YCIOBHEM JIOMTycKa K k3aMeHy. KoHTponbHas pabora coaepxuT 5 3aaad,
BpeMs BoiTtoTHeHU 90 MunyT. Pemenne oqHoi 3anaun oneHrnBaercs B 20 6aios.

IIpumep BapuaHTa 324€THOI KOHTPOJILHOMH pPadoThI.

Bapuanr 1
1. BBIYMCIUTh KUHETUYECKYIO SHEPTHIO MPOTOHA C UMITYIbcoM 5 MaB/c.
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2.. Kakast sHeprus BBLICTUTCS MPU 00Pa30BAHUH O-9ACTHUIILI U3 IBYX JEHUTPOHOB. Y AenbHas
sHeprus cBsizu AeiTpona 1,1 MaB, sapa *He — 7,07 M»B.

3. OueHuThb yro, Npu KOTOPOM B PaCCESTHUU JIEKTPOHOB ¢ 3Heprueit 600 M»aB Ha sigpax onosa

JOJI’KeH HaOII01aThCs EPBbIN AUPPAKIIMOHHBI MUHUMYM.

4. KuHeTHYeCKast SHEPIHUs O - YACTHII, HCITYCKAaeMBIX 22°Ra (aroMHas Macca 226,02536 a.e.M.),
paBHa 4,78 M»sB, a sHeprust oT1aud KOHEYHOTO sIpa 222Rn — 0,09 M»B. Yemy paBHa
aToMHast Macca 22°Rn?

5. PaccuuTath IOMJIEPOBCKOE YIIMPEHUE CIEKTPAIbHOM JIMHUU ¢ sHepruei | MaB npu koMmHaTHOU
temneparype (T =300 K).

Bapuant 2
1. OnpeaenuTs UMITYJIBC T-ME30HA, €CJIM €ro KuHetndeckas sueprus 200 M»B.

2. Kakoe s1po MOKeT 00pa30BaThCs IIPU CIAUSHUM JIBYX SJEP ®Li i kaxas SHEPTHsl BBLICIUTCS IIPU
aTOM?
3. OueHUTH HEPTHUIO AIEKTPOHOB, €CIIM IIPU UX PACCESHUU Ha s/ipax CBUHLA IIEPBbII
TU(PPaKLMOHHBI MUHUMYM HaOJI0aeTcs oA yriaoMm 7°.
4. PaccunTarh KHHETHYECKUE SHEPTHH 0 - YACTHUIIBI K KOHEYHOTO SApa, 00pa3yIoUIuXcs MpH o -
pacnaze **Bi.
5. Onpenenuts TUIBI U MYJIbTHUIIOIBHOCTUY - IEPEXOJI0B!

N1 —-0%,2)1"-0,32—-0,4)2"-3,52"—-3"6)2" 2"
Onucanue MeTOMUKHU OLEHUBAHUSA 32/1a4 32a4e€THON KOHTPOJbLHOM PadoThI:

- 16-20 6amioB BEICTABIISICTCS CTYCHTY, €CIIM MPEICTABICHO TIOJHOE PEIICHUE 3a7a9i, KOTOPOe
MOJKET COJIEP>KaTh MEJIKHE HETOUHOCTH WJIM HEJJOCTATOUHYIO apI'yMEHTAIUIO [IaroB PeICHHUS,

- 11-15 GanioB BBICTABIISIETCS CTYJEHTY, €CIIM IIPU BEPHOM PEIICHUH B 00IIIeM BUJIE AOIYIIIEHA
omrOKa B YMCIOBBIX pacdyeTax Wiu MpU MPaBUILHOM OTBETE ONMYIIEHBI HEKOTOPHIE
MIPOMEKYTOYHBIC TAIbl PEIICHUS WIIH JOMYIICHA HETPUHITUITHAIBHAS OINOKA B UCXOTHBIX
YpaBHEHHUSIX;

- 6-10 GayuTOB BBICTABISAETCS CTY/ACHTY, €CIIH OTCYTCTBYET OJTHO M3 HEOOXOAMMBIX HCXOTHBIX
YpaBHEHUU WM JOMYIIeHA TPUHIIMITHATIbHAS OMIMOKa B UCXOHBIX YPaBHEHHSX, HO IPUCYTCTBYIOT
MPABWJIBHBIC PACCYXICHUS U JCHCTBYS, HAITPABJICHHBIC HA TIOJydeHUE OTBETA

- 1-5 6annoB BeICTaBIAETCS CTYAEHTY, €CIIM BEPHO 3aIllMCaHa TOJIBKO YaCTh HEOOXOAUMBIX
UCXOJHBIX YPABHCHHA, IPH TOM OTCYTCTBYIOT KaKue-JTH00 MaTeMaTHIeCKHe MPeoOpa3oBaHMsI,
HaIpaBlIEHHBIC HA TOJy4YEHHE OTBETA UM OHU OIIUOOYHBI.

- 0 6aJyUTOB CTaBUTCS MPU OTCYTCTBUM OTBETA WJIH MPHU TTOJTHOCTHIO HEBEPHOM OTBETE WJI KOT/1a
peleHne He COOTBETCTBYET YCIOBHUIO 3a/1a4H.

KpHTele/l OLIEHUBAHMSA O0CBOEHHUS KOMIIETEHIIUI M0 3a4eTHOM KOHTpOJ’leOﬁ paﬁoTe

Dramnsl Pesynbratel 00ydeHust Kpurepuu orieHnBanus
OCBOEHUS
«He «3aYTEHO»
3a4YTEHO»
OIIK-1.1, 3HaTh: He 3naer 3HAET

- OCHOBHBIE OJKCIIEPHMEHTAIIbHBIE JaHHBIE U  TEOPETHUYECKHE
IIPEJCTaBIEHUs O CBOMCTBAX aTOMHBIX S7EP;

- CBA3b 3aKOHOB COXPAHEHHS CO CBOWCTBAMM CUMMETPHUU;

- OCHOBHBIE JKCHEPUMEHTAbHbIE JaHHbIE M TEOPETHUUECKHE OCHOBBI
000J109€9HOI MOJIeNH S7ep;

- OCHOBHBIE OJKCIIEPHMEHTAJBHBIC JaHHBIE UM  TEOPETHYECKUE
MIPEJCTABICHNS O CBOMCTBAX YaCTHII;

- XapaKTepUCTUKH  IEPEHOCUMKOB  B3aUMOJCHCTBUH  MEXIYy
(hyHIaMEeHTAIFHBIMHU YaCTHIIAMU;

- CTPYKTYPY ¥ CHCTEMAaTHKY 9acCTHII (CyHepMyIbTHIUIETHI);

- IoHATHA 00 OKpPaHWUPOBKM UM  aHTHIKPAaHHPOBKM  3apsija
(xoH(]aitmMeHT);
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- TEOPEeTHYECKHE OCHOBBI, OCHOBHBIC MOHITHS M 3aKOHBI (DHU3HMKH
aTOMHOTO SIJIpa ¥ JIEMEHTAPHBIX JaCTHII.

- OCHOBHBIC MEXaHHU3MBI SACPHBIX PEAKIIHH;

- OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBISI MAarHUTHBIX MOMEHTOB
JIEKTPOHOB ¥ aTOMHOTO SiIpa MEKAY COOO0H 1 ¢ BHEITHUMH MOJIAMHY;

-. 3aKOHBl PAJHOAKTUBHOTO pacmajga, OCOOEHHOCTH IIPOLIECCOB
MIOTJIOIIEHHS U N3Iy4eHus [| - KBaHTOB U MpaBuia 0TOOpa,

- MEXaHU3MBbI B3aUMOJICIICTBUS U3/IyUEHHs C BEIECTBOM;

- €IMHUIIBI 103 U aKTUBHOCTH;

OIIK-1.2, YmMeTsh: He ymeer Ymeer
- OIpeAETATh Pa3Mephl, JHEPTUH CBSI3U U MacChI siiep, CIIMH U U30CIHH
siApa ¥ MOMEHTBI HYKJIOHOB, YHEPTUU U MOPOTH PEaKIil;

- HCHONb30BaTh  PEIATUBUCTCKUM  HMHBApUAHT MpPU  pacyeTe
KMHEMATUYECKUX XapaKTEPUCTUK PEaKLINML;

- HCNOJIb30BaTh auarpammbl PellHMaHa [UIsl pacdyeTa BEpPOSITHOCTEH
IIPOLIECCOB B3aUMOJICHUCTBUS YACTHULL;

- 000CHOBaTh HEOOXOIUMOCTh BBEICHHS KBAHTOBOTO YHCIIA «IIBETY;

- TOJIb30BAThCsl TEOPETUUECKUMH OCHOBAMH, OCHOBHBIMU MOHSITHIMH,
3aKOHaMH, MOJCIIMU (1)I/ISI/IKI/I ATOMHOTO dJpa W DSJEMCHTAPHBIX
JacTull.

- paCCUUTLIBATL MarHUTHBIC U KBAAPYIIOJbHBIC MOMEHTEI SAICP,

- IPUMCHATH 3aKOHBI COXpAHCHUSA B pacragax u B3aHMOﬂeﬁCTBHﬂX;

- OLICHMBATh BpeMs KU3HU NEPEHOCUYNKOB B3aUMOICHCTBUI;

- cTpouTh AuarpamMmbl DeilHMaHa AJ1s pacraja YacTull;

- OIICHUBATh pamuyc GyHIaMEHTAIBHBIX B3aUMOICHCTBHH.

OIIK-1.3, Bmaners: He Bnageer Bmaneer
METOJIAMH pacyeTa mporeccoB paccestHus (Gopmyisr Pezepdopna n);
METOJIaMH pacyeTa SHepruu cBssu (popmyina Baiinzekkepa);
METOJaMH pacyeTa MarHUTHBIX MOMEHTOB Si/Iep;

METOJIaMH OL[EHKU paJiualliOHHOI 00CTaHOBKH;

METOJIaMH 3aIUTHI OT U3TY4YEHHS;

METOJIaMH pacyeTa opora U SHEPriy peaKkiuu

Kputepusimu orieHHBaHHSI OCBOCHHSI KOMITETEHITI CITy»aT OaJITbI, TOJyYEHHBIC 32 BBITIOJTHEHUE
3a4eTHON KOHTPOJIBbHON paboThl. Kaxkoe u3 msitu 3amanuit onenuBaercs B 20 6asos,
MaKCHUMaJIibHasi CyMMapHasi OlIeHKa 32 KOHTPOJIbHYIO padoty -100 6amios.

[IIkana nepeBoaa CyMMapHOTO 6ajuia B IByXyPOBHEBYIO OLIEHKY:

- 0-59 0anIoB — «HE 3aY4TEHOY

- 60-100 6a110B — «3aUTEHO.

5. YueOHO-MeTOAMUYECKOe U HH(OPMAITUOHHOE O0ecnedeHne JUCIMTTUHbI

5.1. IlepeyeHb OCHOBHOI U JONOJHUTEJIbHOH Y4eOHOI JIUTEPaATYypPhbl, HEOOXO0AMMOM ISl
OCBOCHHS JMCHUIIMHBI

OcHoBHas1 iuTEeparypa:
1. KanuronoB, Urops MuxaitnoBuu. Beaenme B ¢usuky siapa u dgactui [Tekct] :

yueb.m3manue / M. M. Kanutonos. - 4-e¢ u3n., - M. : ®USMATIJIUT, 2010. - 512 c. 6ubm.

Baml'V umeercs 22 3k3.]
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2. Hponos N.E. 3amaun mo kBaHTOBOM ¢u3mKe : yued.mocodue Ajist By30B. 2-U31I.,
ucnp. — M. :@usmatnut, 2001 .— 215 c. [B 6ubn. bamul'y umeercs 50 sk3. uza. 2001 r.+
21 9Kk3. m3a. 1991 1. |

3. CagenneB U.B. Kypc obme#t puzuku. U3a. 6-¢, crep. — CIIO. : Jlans, 2006 . - T.3:
KBanroBas ontuka. ATomHas pusuka. @usuka TBepaoro tena. Gusznka aTOMHOTO Aapa U
aneMeHTapHbIX yactui .— 320 c¢. [B 6ubn. baml'y umeercst 30 3x3.+6 (2007.
ACTPEJIb)+33 (KHOPYC-2009)]

4 Uponos N.E. 3agaun o kBaHTOBOM (pu3uke : yued.mocodue st By30B. 2-U3/1., HCTIP. —
M. :®usmarnurt, 2001 .— 215 c. [B 6ubn. baml'y umeercs 50 sx3. uza. 2001 r.+ 21 3ks.
m3a. 1991 r. |

JonoHuUTEILHAS JJUTEpPATYypa:
1. Uponos N.E.. KBantoBas ¢usuka. OCHOBHBIEC 3aKOHBI. 3-¢ u31. M. : BUHOM.

JlaGopartopus 3nanuii, 2010 .— 256 ¢. 25 3k3

5.2. Ilepeuenn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEepHET» M MPOrPAMMHOI0 O0ecneYeHsi, He0OXOAMMBIX VISl OCBOCHUSA
AUCHUILINHBI

1. Kanutonos, Urops MuxaitioBuu. Beenenne B pusuky sapa u yactun [Teker] : yueo.
uznanue / 1. M. KanutoHoB. - 4-e u3n., - M. : ®USMATIJIUT, 2010. - 512 c/loctyn k
TEKCTy DOJEKTPOHHOTO M3JaHUS BO3MOXKEH uepe3 DIEKTPOHHO-OUOIHOTEUYHYIO
cucteMy«YHHBepcuTeTcKass OmbOnmoreka online .— ISBN 978-5-9221-1250-5 —
<URL:http://www.biblioclub.ru/book/75503/>

2. Yactuupl u atomusle sapa M: Hzn-so JIKU b.C.Mmxanos, W.M.Kanutonos,
HILIOgua 2007 JocTym K TEKCTYy OJJIEKTPOHHOIO M3JaHUS BO3MOXKEH 4YeEpe3
DIEeKTPOHHO-OUOINOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp"

<URL:http://e.lanbook.com/books/element.php?pll id=443>.

3. CasenseB U.B.. Kypc oOmieit ¢pusuku [DnekrpoHHblit pecype] : B 5-tu 11. / U. B.
CapenveB .— CII6. : Jlanp, 2011- .— T. 5: KBanTtoBas onrtuka. ATomMHas (u3HKa.
®wusuka TBepmoro tena. GU3MKa aTOMHOTO Spa M AJIEMEHTAPHBIX YacTHUIl .— 5-¢ U3I.
— 2011 .— 384 c. Jloctyn K TEKCTy ODJICKTPOHHOTO W3JIaHWS BO3MOXCH Uepe3
DIEeKTPOHHO-OUOIMOTEUYHYIO CHUCTEMY W31aTebCTBA "Jlanp".—

<URL:http://e.lanbook.com/books/element.php?pll id=708>.

4. Uponos Y. E. 3anaun no o6meii pusuke [Dnekrporusiit pecypc] :— Uzn. 14-e, ctep.

— Casnxrt-Ilerepoypr : Jlanp, 2016 .— 416 c. .— JlocTym K TEKCTy DJIEKTPOHHOTO
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http://e.lanbook.com/books/element.php?pl1_id=708

W3/IaHHsI BO3MOXKEH uepe3 DIIEKTPOHHO-OMOINOTEUHYIO0 cucTeMy u3narenbcTBa ""Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.
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6. MarepuajbHO-TeXHHYECKass 0a3a, HeoOXoAuMasi Ui OCYHIECTBJIEHHS
00pa3oBaTeJIbHOI0 NMpolecca Mo AUCUUIIHHE.

MarepuanpbHO-TeXHUYECKash 0a3a, HeoOXoaumasi Ui OCYIIECTBJICHHS 00pa30oBaTEIILHOTO
npoiecca Mo TUCHUIUTHHENTPUBEIeHa B TabIHIIe:

Haumenosanue Bun 3agaruit HanmenoBanue o6opynoBaHus,
CHeIUaIu3UPOBAHHBIX MPOTrpaMMHOT0 00€eCTIeUeHUS
ayIUTOPHUI, KAOUHETOB,
naboparopuii
1 2 3
bonvuwan Qusuueckan | Jlekuuu Jlocka,  KOMIIBIOTEpP,  MYJIBTUMEIUINHBIN

ayoumopus 02

MIPOEKTOP, IKPaH

[Iporpammuoe obecnieueHue:

1. Windows 8 Russian.  Windows
Professional 8 Russian Upgrade. Jlunensus
OLP NL Academic Edition, 6eccpounas.
Horosop Ne 104 ot 17.06.2013 r.

2. Microsoft Office Standard 2013 Russian.
JIunensus OLP NL Academic Edition,
oeccpounas. Jlorosop Ne 114 ot 12.11.2014
I.

Jlabopatopus aya.211

JlaGopaTopHbIie pabOThI

Kowmmbrotep, MynbTUMETUNHBIA MPOEKTOP,
9KpaH, JI0CKa,
nabopaTopHbIe YCTAHOBKH M U3MEPUTEIbHBIC

npubopel B yabopatopuu: TpHOOp IS
U3y4YCHUS KOCMHYECKOT0 U3ITy4eHUS,
npubopsl Ayig  u3ydyeHus anbpa , Oera

u3nydeHul, Gpororpaguu TPEKoB, JOZUMETD,
paauoMeTp u T.n.

yuebnaa ayoumopus 0
nposedenus 3anamuii
CeMUHAPCKO20 muna:
ayoumopuu Ne 322 unu Ne
324 unu Ne 318 (¢pusmam

Kopnyc)

HpaKTI/I‘leCKI/IC 3aHATUA

Jlocka, Men, COOPHUKHU 3a1a4, KaJIbKYJIATOP

Qumanenorii  3an Nl | CamocTosATEIbHAS Hayunpiif u yueOHbli ¢Qona, HayyHas
(enasnviit kopnyc, 13maxnc) | haGora neproauka, I[IK (MonoGok) - 3 tmr, Wi-Fi
JOoCTyn  Juii  MOOWIBHBIX  YCTPOWCTB,
HeorpanuueHHbeld noctyn k ObC u BJl;
KOJIMYECTBO ITOCATOYHBIX MECT — 76.
Qumansnoui  3an MNe2 | CamocTosTenbHas Hayunsiii wu yueOHbIi ¢oHI, HaydHas
g’;ﬁ”g‘f ¢pusmama, 2 paborta nepuoanka, Wi-Fi mocTym st MOOMIBHBIX

YCTPOUCTB, HEOrpaHWYEHHBIN JocTyn K OBC
n BJI; xonmyecTBO mmocamouHbIx MecT — 50.
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[Tpunoxenue Ne 1

OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[P)KETHOE OBPA30BATEJIBHOE
YUPEXJIEHWE BBICHIEI'O OBPA3OBAHUA
«YYHuT»

COJEPKAHUE PABOYEN ITPOI' PAMMBI

JUCLIUIIIUHBI «ATOoMHas U siepHas Gu3nKay Ha 6 CEMECTD
(HauMeHOBaHUE AUCITUTUIMHBI)
o4Has

(bopma 00yueHust

Oo6bem

Buna padorsl

AUCHUIITAHBI
O6mas Tpynoemkocts nuctuturabl (3ET / gacoB) 3/108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MPEIno1aBaTesiem: 65,4
JIEKIIUI 24
MPAKTUYECKUX/ CEMUHAPCKUX 8
1ab0pPaTOPHBIX 32
npyrux (TpynroBasi, HHAUBUIYaIbHast KOHCYJIBTAIUS U UHBIC BHUJIbI
y4eOHOI e TeTbHOCTH, IpeaycMaTpuBatoIine padboTy
oOyuaromuxcs ¢ npenoaasatenem) (OKP) 1,4
VY4eOHbIX 4acOB Ha CAaMOCTOSTENbHYIO paboTy oOyuatommxcs (CP) 15.6
VY4eOHbIX YacOB Ha OJATOTOBKY K
sk3aMeny/3auery/nuddepennupoannomy 3adety (KonTposs) 27

dopMa KOHTPOJIA:

KonTponeHas padora, sKk3aMeH 6 cemecTp
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<DopMa H3y4YCHUS MAaTCPHUAJIOB: JICKIUU,

IMPAKTHYECKHUE 3aHATHUA, CEMUHAPCKUEC 3aHATHA,

OcHOBHas 1
JIOTIOJIHUTEIbHAS

dopMa TeKyLIero
KOHTPOJISI yCIIEBAeMOCTH

3aaHus 1o
Ne nabopatopHbie paboThI, CAMOCTOSTEIbHAS JIUTEpaTypa, . (KOTITOKBUYMBI,
Tema u conepxanue CaMOCTOSITETIbHOM
n/n paboTta u TpyAOEeMKOCTb (B Yacax) peKoMeHyeMas 6 KOHTPOJIbHBIE Pa0OTHI,
CTyAeHTaM (Homepa u3 paboTe CTyACHTOB KOMIIBIOTEPHBIE TECTHI U
CIIHCKa) T.IL.)
JIK ITP/CEM JIP CP

1 2 3 4 5 6 7 8 9

1. |CsoiicTBa ATOMHBIX siep. 16 5 20 111 OcHoB.JHTED. Homarnissist KommnsrorepHoe
PannoaktuBHOCTE.  B3aumonelictBue 1 npopaboTka Jekmuii| TecTupoBanne
HYKJIOHOB U CBOWCTBa SIAEPHBIX CHIL u n3yuyenne|KontponpHas pabora
Mogenu atoMHbIX saep. fnepHbie JINTEPATYPBI o
peakuuu. BzaumopeicTBUE sSIEpPHOIrO TEME.
U3JIy4EHHsI CBEIECTBOM

2. |YacTuipl 1 B3aNMOCHCTBUSI. 3 |12 4.5 OcHoB.THTED. Jomarmass Kowmmsrorepraoe
DOKCIIepUMEHTHI B (PU3UKE BHICOKUX 1 npopaboTKa JEKIHH TectupoBanue
3HEepPruil. DNeKTpoOMarHuTHHIE U U3yueHue KonrtponbHas pabota
B3aumoercTBus. CUIIbHbBIE JIUTEPATYPHI IO
B3aumoeicTBus. Ciadbie TeMe.
B3auMOJIecTBUA. [IUCKpETHBIE CUM-
metpun. O0beTuHeHnE
B3aUMOJIEUCTBUI
Konrtponbnas pabora 4 Uponos N.E. 3anaun Pemenwue 3agau [3auet

10 KBaHTOBOW ()M3UKE  |M3 33JJaHHOTO CIHCKa

Bcero uacos: 24 8 32 15,6

Ilpumeuanue 1. Yacbl Ha CaMOCTOATENBHYIO Pa0OTY BKJIIOUAIOT TaK)KE BpEeMs Ha OJATOTOBKY K 9K3aMEHY (KOHTPOJIb).
Ipumeuyanue 2 B Tabnuiy He BKITIOYEHBI 3ariannpoBanHble yackl ®KP (rpymmoBasi, vHANBHIyaTbHAS KOHCYIIBTAIHS U MHBIE BUJIBI y4eOHOM
JeSITeIbHOCTH BO BPEMsI CeMecTpa, oApa3yMeBaroIliie KOHTAKTHYIO paboTy 00yUaromMuXcsl ¢ IpenojaBaTesiem) .
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PeliTUHT — IVIaH JUCHHUILINHBI

AToMmHas U saepHas GusnKay

(Ha3BaHME AUCLHUILIMHBI COITIACHO paboyeMy y4eOHOMY IUIaHy)
Harnpasienue 03.03.03Pagnodusuka

npodunsludpoBie TeXHOIOTHU 00pPa0OTKN HHDOpPMAIHH

Kypc 3, cemecTpb

[Tpunoxenue No 2

Buabl yueoOHoii nesitesibHocTH | bamn 3a Yucito Bamiel
CTYACHTOB KOHKPETHOE | 3a/IaHUI MunuManbHblil | MakCUMaJIbHBIN
3a/laHue 3a
ceMecTp

Moayas 1 35
Texkymmii KOHTPOJIb 25
1. Pemenue 3amay Ha cemuHape | 1 5 5
2. JlaboparopHbie pabOTHI 5 4 20
PyGe:kHbIN KOHTPOJIb 10
1. Tect 1 1 25 0 10

Moayasb 2 35
Texyumii KOHTPOJIb 25
1. Tecr 2 1 25 15
2. Pemenue 3amay Ha cemunape | O 5 0
3. JTabopaTtopHbIie pabOTHI 5 2 10
Py0e:xHbIIi KOHTPOJIb 10
1. [TucbmMeHHast KOHTPOJIbHAS 1 5 10
pabora

IMoompuresbHbIe 0AJIIBI
1. CtyneHueckasi OJMMITHA/Ia 10
ITocemaemMocTh (02/1J1b1 BBIYUTAIOTCS U3 0011eH CYMMBbI HAOPaHHBIX 0aJJI0B)
1. TTocemmenne TEKIMOHHBIX 0 —6
3aHATUI
2. TlocemeHne NpakTUIECKUX -10
3aHATUI
HNTOroBblii KOHTPOJIb

2. DK3aMeH 30




