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Cnncok 10KyMEHTOB U MATEPUAJIOB (OIJIaBJIeHHUE)

1. Ilepedyenp IUTAaHUPYEMBIX pE3YJIbTaTOB OOY4YEHMsI IO JUCLUUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMU B  00pa3oBaTelbHOW MporpaMMe HMHJIUKATOPAMU  JOCTHIKCHHUS
KOMIIETEHIINH

2. llenp 1 MECTO TUCIMILIMHEI B CTPYKTYpe 00pa30BaTeNbHOM MPOrpaMMbl

3. Conepxanue paboyeil mporpammbl (00BEM NUCHUIUIMHBI, THIBI W BHJABI 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 3aIUIAHUPOBAHHBIX PE3yJIbTAaTOB OOYUEHHs IO JUCLUIUIMHE.
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 NporpaMMe HHAWKATOpPAaMH JOCTHKEHHs KoMmeTeHuuil.Meronnyeckue
MaTepuaibl, OMpPENeNSIONINe MPOUEAYPbl OLIEHWBAHUSA PE3YyIbTaTOB OOy4YEHHUS IO
TUCIUILINHE.

5. YueOHO-MeTOmMYecKOe U HH(OPMAIMOHHOE 00SCTICUCHNE TUCITUITITUHBI
5.1. IlepeueHb OCHOBHOH W JOMOJHHUTEIBHON y4eOHOW JUTEpaTyphl, HEOOXOAUMON IS
OCBOGHUS JUCIUILITUHBI
5.2. Ilepeuenb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «MIHTepHeT» u
IPOrpaMMHOT0 OOecreyeHusl, HeOOXOIUMBIX Il OCBOEHMSI JUCIMIUIMHBI, BKJIIOYAs
npodeccuoHanbHble 60a3bl JaHHBIX U UH()OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

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

nmpomnecca no JUCHUIIINHE



1. 1. IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs M0 JUCIHUIINHE, COOTHECEHHBIX €
YCTAHOBJIECHHBIMHU B 00pa30BaTe/IbHOI MPOrpaMMe HHAUKATOPAMM JOCTHKEHUS
KOMIIeTeHI M

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

Kareropus ®opMupyemasi KOMIIETEHIIHSI Koa n Pe3yabTaThl 00yUeHHs 1O
(rpynma) (c ykazaHHeM Ko/1a) HaHMEHOBaHHUE JUCIHUTITHHE
KOMIIETeH Ui HHAMKATOpa
(npu HATUYUH JOCTHIKEHHUS
OIIK) KOMIIETEHIIUH
OIIK-1:— OIIK-1.1 3HaTh:
CriocobeH mpuMeHsATh 0a30BbIC | 3xaer OCHOBBI | -~ OCHOBHBIC  DKCICPHUMCHTAIbHBIC
3HaHMA B 00nacTd (QUSHKO- | MaTeMaTHKH, JTaHHBIC u TEOPETUIECKUE

MaTeMaTMueckux M (W) | gusukn, u (wm) | TPEJACTABIEHHS O CBOHCTBAX aTOMHBIX
€CTECTBEHHBIX HAayK B Cdepe | ecrecTBeHHsIX Hayk B | SIED;

cBOCH npodeccuoHaNbHON | chepe cBoell | - CBA3b 3aKOHOB COXPAaHEHUA CO
HEATCILHOCTH; IpOQeCCHOHANTBHOM CBOMCTBaMH CUMMETpPUH;
ACATECTLHOCTH, - OCHOBHBIE DKCIEPUMEHTaJIbHbIE

JAaHHBIE W TEOPETHYCCKHE OCHOBEI
000JI09eYHON MOJICTH SIep;

- OTIIMYHE MEXAY COOCTBEHHBIM H
SKCIIEPUMEHTAITLHBIM 3HAYEHUSIMHU
KBaJIpYTMOJBHOTO MOMEHTA SIIPa;

- OCHOBHBIE DKCIEPUMEHTaJbHbIE
aHHbIE it TEOPETUIECKUE
MIPEJICTaBJICHUS O CBOMCTBAX YaCTHII;

- XapaKTepHCTUKHA IEPEHOCYUKOB
B3aUMOJEHCTBUI MEXAY
(hyHIaMeHTaIIEHBIMU YaCTHIIAMU;

- CTPYKTYpPy W CHCTEMATHKY YaCTHII

(cynepMyIbTHILIETHI);

- TOHATHA 00 OJKPaHUPOBKH H
AHTUIKPAHUPOBKH 3apana
(xoH(paltHMEHT);

- TCOPETUYECKUEC OCHOBBI, OCHOBHBLIC
IMOHATHUA U 3aKOHBI (bPISI/IKI/I aTOMHOTI'O
AApa v 3JIEMCHTAPHBIX YaCTHUII.

- OCHOBHBIE MCXAaHU3MBI SAJCPHBIX

peakuuii;
- OCHOBHBIE 3aKOHOMEPHOCTHU
B3aHMOIENCTBUS MarHUTHBIX

MOMEHTOB JJICKTPOHOB W aTOMHOTO
smpa MexAy co0oil M ¢ BHEIITHHMHU
TOJISIMU;

-. 3aKOHBI PAaIMOAKTHBHOIO pacrajia,
0COOEHHOCTH TMPOIIECCOB MOTIIOMIEHUS
1 U3JTYUYCHUSA [] - KBaHTOB U IpaBujia
otbopa,

- 3aKOHOMEpPHOCTH B3aUMOJIEMCTBUE
SIIEPHBIX YacTUI] C BEHIECTBOM U
OHMOJIOTUYECKAMU CUCTEMaMU;

- MEXaHU3MBI B3aUMOJICHCTBUS
M3IYYCHUS C BEIIECTBOM;

- CAUHULEBI 103 U aKTUBHOCTH,

OIlK-1.2 YMeTh: onpenensTs pa3Mepsl, JHEPTUU

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



YMeeT mNpUMEHSTh
0a3oBbIC 3HAHHS B

CBA3U U MACChI A1ACP, CIIUMH U U30CIIUH
AApa 1 MOMEHTBI HYKJIOHOB, DQHEPTHUH U

obmactn  Qusnko- | OPOTH PEAKIHMIL; .
MaTeMaTiaccknx u | T ACTOMB30BaTh  PENATHBUCTCKHUE
WHBapUaHT pu pacuerte
() KHHEMaTHIECKIX XapaKTePUCTHK
CCTECTBCHHBIX HAYK | peakipmii;
B cdepe cBoelt | - HCIOJI30BATh JIarpaMMbl
npodeccuonansHol | PeliHMaHa 1y pacyeTa BEpOSATHOCTEH
NeATeIbHOCTH TIPOLIECCOB B3aUMOACHCTBUS YaCTHII;
- 000CHOBaTh HEOOXO0ANMOCTD
BBE/ICHHSI KBAHTOBOT'O YHCIIa «I[BETY;
- TOJB30BAaThCsl  TEOPETHYECKUMHU
OCHOBAMH, OCHOBHBIMH ITOHATHSIMH,
3aKOHAMH, MOJIEIISIMA ¢$uznkn
aTOMHOTO Siipa H  DJIEMEHTapHBIX
JaCTHII.
- paccuMTHIBaTh  MAarHUTHBIE U
KBaJ[pyHOJIbHEIE MOMEHTHI SIZIEp;
- TNPUMEHATH 3aKOHBI COXPAaHEHHS B
pacnanax u B3aMMOJECUCTBUSAX;
- OLICHUBATh BpeMsi KHU3HU
MIEPEHOCUYNKOB B3aUMO/ICHCTBUI;
- cTpouth Auarpammbl DeitHmana 15
pacmajna 4acTui;
- OIICHUBATh panuyc
(yHIAMEHTAIBFHBIX B3aMO/ICHCTBHIA.
OIIK-1.3 Brnanets: MeToiamMu pacuera
Brageer HaBbikamu | POLECCOB paccesHust (hopmyibl
MPUMEHEHHUS Pesepdopra);
6asoBbIx 3Hanuii B | | METOAAMH pacueTa SHEPruH CBA3H
(popmymna Baitmzexkepa);
obnacti  dusuKo- | METOJJAMH OLIEHKHU paJHalliOHHON
MAaTeMaTHYCCKUX H | oGCTaHOBKM;
() - METOJJAMH 3aIIHUTHI OT M3IYICHUS,;
€CTECTBEHHBIX HAyK
B cdepe cBoei
npogeccHoHaTbHOMN

JACATCIBbHOCTHU




2. IleJbu MeCTO TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIM MPOrpaMMbl

Hucunmmna «®Pu3uKka aTOMHOTO s[pa M DJIEMEHTAPHBIX YaCTUI»OTHOCHTCA K 0d30601i YacCTH

pabouero yueOHoro raHa.JluciuuinHa u3ydaercs Ha 3kypce B 6 cemecTpe.

Lenu n3yyeHns qUCUUTUIMHBL: «DHU3HKa aTOMHOTO spa M 3JIEMEHTapHBIX YacTUI»

Lenbro kypca «DPu3uKa aTOMHOTO S/Ipa U YaCTHUID SBJISIETCS OCBOCHUE CTYICHTAMHA OCHOBHBIX ITOHATHH H
METOAOBKIACCUYECKOTO U KBAaHTOBOT'O OMHCAHUS CTPOCHHUS U CTPYKTYPBI aTOMHOTO S1pa, MPOIECCOB
SICPHOTO Paciajia ¥ B3auMOACHCTBUS YaCTHIT

JuctuiuimHa «®PHU3uKa aTOMHOTO spa W DJIEMEHTAapHBIX YacTUI)» 3aKaHYMBACT LUKI IUCUUIUINH
«O06mas (usnka», B KOTOPBIX pPaCCMaTPUBAIOTCS, B OCHOBHOM, KJIACCUYECKHE MPEICTABICHUS (PU3UKH,
WHAUYMHACT O3HAKOMJICHHE C pe3yiabTaTaMd (U3UYECKHX OKCHEPUMEHTOB M  TEOPETHYECKUMHU
MPEJCTaBICHUSMUB 00JIaCTH KBAHTOBOM TEOPHUU O CBOMCTBAX MUKPOOOBEKTOB U MATEPHUHU B IICIIOM.

Jlnisi OCBOCHHUSI AMCUUIUIMHBI HEOOXOIMMBI KOMIIETCHIINY, TIPEABAPUTENHHO COPMHUPOBAHHBIE B PAMKax
U3yYeHHUs  CleAyloummx —auciuiuinH:kak — ®dusuka, Teopermyeckas  ¢usuka, KommbroTepHoe
MojenupoBanne, , KommplorepHeie TexHonoruu, Pemenue 3amad mo mpoduio, , MaTeMaTHYECKUi
aHanu3, muddepeHnaTbHbIEe YpaBHEHUS, TCH30PHBIN aHAIN3 U BEKTOpHAs anredpa.

UToObI IPUCTYNHUTH K U3YYCHUIO TUCHHUILTHHBI «DU3MKa aTOMHOTO SApa U SJIEMEHTAPHBIX YaCTHID)
CTY/ICHT JIOJDKCH 3HAaTh OCHOBHBIC IOHSTHS W 3aKOHBI TEPEYMCICHHBIX BBINIC TUCIUIUIMH, YMETh
HAXOJUTh NMPOU3BOJHBIC (YHKIHMHA U WX TPEAEIBI, YMETh IOJIb30BATHCS Pa3lioKeHHEeM (DYHKIMHA B ps,
yMeTh pemaTth AuQQepeHIInaIbHbIe YPaBHCHUS C MPUMEHCHHEM T'PAaHUYHBIX M HAYaJIbHBIX YCJIOBHUH,
MMETh HaBBIKM HAXOXICHUS HEONPEACICHHBIX U ONPEIeIEHHBIX HHTETpasioB PyHKIMH. CTYAEHT T0JDKEH
UMETh NPEJCTaBICHHUS 00 OCHOBHBIX CPEJICTBAX U3MEPEHUIl B J1a00OpaTOpHOM (DU3UYECKOM MPAKTHKYME,
YMETh TOJb30BAaThCA H3MEPHUTEIBHBIMH IMPHOOpaMH B paMmKax Ja0opaTopHOro (HU3HUECKOIo
MPAaKTUKyMa, UMETh HABBIKH PACYCTOB IMOTPEITHOCTEH MPSMBIX U KOCBEHHBIX H3MEPCHHIA.

OcBoeHuenaHHOTO paszfena oOuied (U3UKH SBISIETCS O00A3aTENbHBIM 3TalOM TMOATOTOBKH K
W3YUCHHUIO pa3fesioB Teoperndyeckod ¢usuku («KBaHtoBas Teopus», «Du3uka KOHICHCHPOBAHHOTO
COCTOSIHUS») M CTICIIUATBHBIX JTUCIIUTUIHH.

3. Conep:xanue padoueii mporpaMmbl (00beM TUCHUNIHHBI, TUNIBI U BUABI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOoAnYecKoe o0ecreyeHne CaMOCTOATeIbHOM PadoThl 00y4AKOIIHNXCS)

Copneprxanue paboueil mporpammsl npejacranieHo B [Ipunoxennun Ne 1.



4. @DoHJ OLIEHOYHBIX CpeacCTB MO AMCHUIIJINHE

4.1.Hepeqenb KOMIIeTeH it HUHAUKATOPOB JOCTUKCHUS KOMIIeTEHIINI ¢ YKa3aHuem

COOTHECCHHBIX ¢ HUMH 3aIVIAHUPOBAHHBIX pe3yJbTaTOB oﬁyqe}mﬂ no JTMCIHMIIJIMHE.
Onucanue KPUTEPHUEB U LIKAJ OICHUBaAHUA PE3yJabTaTOB oﬁyqe}mﬂ no TMCIMIIJIMHE.

Kon u popmynupoBka KOMIETEHIINH

OIIK-1 - CriocobeH mpuMeHATh COBPEMEHHBIE TEOPETUUECKHUE MOJIETTH (PU3UUECKUX SBICHUH,
IPOLIECCOB U CHCTEM, a TAKXKE PE3YNbTaThl SIKCIIEPUMEHTAIBHBIX HCCIEIOBAHNN B
dyHIaMEHTANBHBIX U IPUKJIAJHBIX pa3padoTKax;

Konm Pe3ynbTaThl 00yUCHHUS 10 TUCIMILTHHE Kputepun oneHUBaHuUsI pe3ylIbTaTOB 00yUeHUs
HalMEHOBaHUE
HHAMKATOpA 2 3 5
AOCTHIKCHHUA «He «Y oBeTBOp 4 «OT1nuyHO
YIIOBJIETBOPHT «Xopomo»
KOMIIETCHIIUN UTENBHOY »
CITLHO»
OIIK- 3HaTh! INokassBaer |(Mmeer 3Haet nouty |3HaeT BCE
1.13uacr OCHOBHEIE OKCHEPUMCHTANIBHBIC  JAHHBIC U |monHoe 3HAYUTENBHbIE [BCE,
TEOPETHYECKHE TPECTaBICHUs O CBOMCTBaX aTOMHBIX [HE3HAHHE npoOeIsl B JIOIyCKaeT
OCHOBEI azep; Marepuaia  |3HaHMSIX, HE3HAYUTE
MaTCMaTUKH, CBS3b  3aKOHOB  COXpaHEHHA CO  CBOMcTBaMM|WIH HMeEET | 10Ty CKaeT bHBIC
(usukwy, H| CHMMETpUH; (parMeHTapH |CYIIECTBEHHBI |OMIMOKA B
(nmm) OCHOBHBIE JKCTIepIMEHTAIbHbIE JTaHHBIE u|bIe 3HaHW|e OIMOKM B|OTBETax
€CTECTBEHHBIX TEOPeTHYECKHe OCHOBBI 000JI0UEYHOI Moenu sfep;  |HeOompIIoi  |oTBETax
Hayk B cdepe| OTIMYIME MEXKTY COOCTBEHHBIM M IKCIIEPHMEHTAIBHBIM [4aCTH
CBOEH 3HAUEHUSIMU KBAJPYIOJIFHOTO MOMEHTA S7pPa; MaTrepHaa,
npodeccHOHaNb | OCHOBHBIC 9KCIIepUMEHTAIbHEIE JTaHHbBIE U |Jomyckaer
HOI TEOPETHYECKHE MPE/ICTABICHUS O CBOMCTBAX YaCTUIl;  [TpyObIe
JeATeNIBHOCTH; XapaKTePUCTHKH  IIEPEHOCYUKOB  B3aWMOJCHCTBHI |OMIMOKK
Mex 1y QyHIaMeHTaIbHBIMH YaCTUIIAMH;
CTPYKTYpY " CHCTEMAaTHKy YaCTHI]
(cynepMyIIbTHILIETHI);
HOHATHST 00 YKPAHUPOBKM M aHTUIKPAHUPOBKH 3apsia
(xoH(aiimMeHT);
. TEOPETHYECKHE OCHOBBI, OCHOBHBIEC OHSTHS U 3aKOHBI
(U3MKK ATOMHOTO sIIpa U 2JIeMEHTapHbBIX YaCTHUII.
OCHOBHBIE MEXaHNU3MBI SIEPHBIX PEaKIHii;
OCHOBHbIE 3aKOHOMEPHOCTH B3aMMOJICHCTBUS
MarHUTHBIX MOMEHTOB JJIEKTPOHOB M aTOMHOTO sapa
MeXy co00# U ¢ BHEITHUMH TOJISIMH;
3aKOHBl  PAJMOAKTUBHOTO paclafa, OCOOCHHOCTH
MPOIECCOB TOTJIOMEHNS U U3ITydeHUs [] - KBAaHTOB U
npaBuiIa oToopa,
3aKOHOMEPHOCTH B3aMMOJICHCTBUE SIIEPHBIX YACTHI[ C
BEI[ECTBOM ¥ OMOJIOTMUECKUMH CHCTEMaMH;
MEXaHU3MBI B3aMMOJCIHCTBHS H3IIyUSHNUS C BEIIECTBOM;
€IMHUIIBI 103 ¥ aKTHBHOCTH;
OIIK- Ymerb: He ymeer VYwmeer, HO| Ywmeer, Ymeer B
1.2V meer OTIPENEeNATh pa3Mephl, SHEPTHUH CBSI3M M Macchl sep, JIOIyCKaeT JIOMYCKaeT |COBEPIIEHC
CIHMH ¥ M30CIHUH SJ[pa 1 MOMEHTHI HyKJIOHOB, SHEPTUH U 3HAYUTENIBHBIC [HE3HAUUTEN |TBE
HPUMCHSATD TIOPOTH PEAKIIHIA; OIIMOKH bHBIE
Ga3oBbIE UCTIOJIb30BaTh PEJIITUBUCTCKMM MHBAPUAHT IIPU pacyere OLIMOKH
3HaHUS B KUHEMAaTHYECKUX XapaKTePUCTUK PeaKIHii;
00J1aCTH UCTOJBb30BaTh auarpamMMbl  DeliHMaHa JUIsi  pacuera
dusuxo- BEPOATHOCTEH IPOIIECCOB B3aMMOIEHCTBHS YaCTHII;
MareMarnueck |OOOCHOBaTh HEOOXOAMMOCTh  BBEJCHHS KBaHTOBOTO
ux o () YHCIIa «I[BETY;
MIOJTE30BAThCSl TEOPETUUECKUMH OCHOBAaMH, OCHOBHBIMH
€CTECTBEHHBIX

HayK B cepe
cBoeil
npodeccnoHan

MOHATHAMHU, 3aKOHaMH, MOACIAMH (1)I/I3I/IKI/I ATOMHOT O
AApa U 3JIEMEHTAPHBIX YaCTHULI.

pacCUnTbIBaTh MarHUTHBIC U KBa}lpyHOHbele MOMCHTBHI
saep;




BHOM MPUMEHATh 3aKOHBI COXpaHEHHMs B pacmagax H
NIESITeTIPHOCTH  |B33UMOJCHCTBHSX;
OLIEHUBATh BpeMs KH3HU MEPEHOCUNKOB
B3aMMOJICHCTBHIA;
cTpouts nuarpaMmel deifHMana I paciana JacTHIl;
OILICHMBATh PaJuyc PyHIAMEHTAIBHBIX B3aHMOACHCTBHIA.
OIIK-1.3 Bianers : IIpakTuuecku |Bmaneer
Buazeer METOJaMH pacuera MpoLeccoB paccesHus (Gopmybt HE crnabo,
Pesepdopra); BIIaJeeT JIOITyCKaeT
HaBBbIKAMU
. METOZaMHM pacyeTa 3Hepruu cBs3u (Gopmyia 3HAYUTEIbHBIE
IPUMEHCHUA Baiimzexkepa); omnoOKu
0a30BBIX METO/IAMHU PACYETA MATHUTHBIX MOMEHTOB SJIED;
3HAaHUH B METOaMH OIICHKHU paJIMalliOHHON 00CTaHOBKH;
obmacti METOIAMH 3aIUTHI OT U3ITyIEHHUS;
¢usmko- METOJIaMH pacyeTa opora U SHePTHH PeaKIny;
MaTeEMaTUIECK
uX u (Wim)
€CTECTBEHHBIX
HayK B cdepe
cBoeil
npodeccronan
bHOU
JIESITETILHOCTH

Bnaneer, Brnaneer B
JIOMyCKAeT |COBEPILEHC
HE3HAYMTEI |TBE

bHBIC
OIITHOKHU

KpurepusiMu  OLICHMBAaHHSI OCBOCHUS  KOMIIETCHLUMH  SBISIOTCA
BBICTABIIIIOTCSA IIpernojaBaTesieM 3a BUIbl JAESITEIbHOCTH (OLIEHOYHBIE CPEACTBA) MO HUTOram
U3ydeHHst Moy el (pa3/ienoB AUCHUILIMHBI), IEPEUUCICHHBIX B PEUTHHT-TIJIaHE AUCLUIUINHBL.

[lIkana nepeBoja OamioB peWTHHra B NATHOAUIBHYIO IIKaJly HWTOIOBOM OLIEHKH IO

JUCILIUILINHE:

ot 0 110 44 GanIoB — «HEYAOBIETBOPUTEIILHO»
oT 45 10 59 6annoB — «yI0BIETBOPUTEIHLHOY;
ot 60 110 79 6aiIOB — «XOPOIIOY;

ot 80 10 110 GanoB — «OTIHYHON.

O0aJlIbl, KOTOpBIE

4.2. TunoBble KOHTPOJILHBIE 32/1aHNUS WM HHbIE MATEPHAJIbI, HE00X0UMBbIE /1JI51 OLleHMBAHUS
pe3yabTaToB 00y4YeHHs MO IUCHHUIIUHE, COOTHECEHHBIX C YCTAHOBJIEHHbBIMU B
00pa3oBaTe/IbHOI MPOrpaMMe HHIUKATOPAMH TO0CTH:KEeHUs KoMmneTeHnuii. MeToanyeckne
MaTepHuaJibl, ONpeesolue NPoueaypbl OLeHUBAHNS Pe3yabTATOB 00y4eHUs MO

AUCLHUILINHE

DTaIbl OCBOCHUS

PesynbraTel 00ydeHus

OIIeHOYHBIE CPEeICTBA

OIIK-1.1
3Haer OCHOBBI
MaTEMAaTHKH,

buzuku, wuw  (wm)
€CTECTBCHHBIX HAyK B
chepe cBoeit
npodeccHOHATBHOI
JeATENILHOCTH;

3HaTh:

- OCHOBHBIE OKCIIEPUMEHTAJbHBIE JIAHHbIE W  TEOPETUYECKUE
MPEJICTaBJICHHSI O CBOMCTBAX aTOMHBIX SIJIEP;

- CBSI3b 3aKOHOB COXPaHEHHS CO CBOHCTBAMHU CHMMETPUH;

- OCHOBHBIE JKCIEPUMEHTAIbHbIE JaHHBIE U TEOPETUYECKHUE OCHOBBI
000109eUHO MOJETH SIIep;

- OTJIMYME MEXIy COOCTBEHHBIM M JKCIICPHUMEHTAILHBIM 3HAUYCHUSMU
KBaJ[PYIOJIEHOTO MOMEHTA Spa;

- OCHOBHBIC JKCICPUMCHTAJbHBIC JAHHBIE M  TEOPETHUYCCKHUE
MPEJICTABJICHUS O CBOWCTBAX YACTHII,

- XapaKTePHCTHUKU  IIEPCHOCYMKOB  B3aUMOJCHUCTBUH  MEXIY
(hyHIaMEeHTAIEHBIMA YaCTHIIAMUY;

- CTPYKTYPY ¥ CUCTEMAaTHKY YacTHIl (CYyepMyIbTHILICTHI);

- moHATHS 00 OKPaHMPOBKM H  AHTHUIKPAHHPOBKH  3apsaa
(xoH(aitHMeHT);

- TEOPETHYCCKHE OCHOBBI, OCHOBHBIC IOHATHS W 3aKOHBI (DHUIUKH
ATOMHOTO S/Ipa U 3JIEMEHTapHBIX YacTHII.

- OCHOBHBIC MEXaHHU3MBI SICPHBIX PEAKIIHIA;

- OCHOBHBIC 3aKOHOMEPHOCTH B3aMMOJCHUCTBHSI MarHUTHBIX MOMEHTOB

Tecr,

pelieHue 3anad
KOHTpOJIbHAsA paboTa
nmabopaTopHbIe
paboTsl




3JIEKTPOHOB U aTOMHOTO SIJIpa MEKIY COOOM U C BHEIIIHUMHU TTOJISIMU;

-. 3aKOHBI PAJUOAaKTHBHOTO pacmaaa, OCOOEHHOCTH IMPOIECCOB
TIOTJIOIIEHHS U M3JIydeHUs [] - KBaHTOB U IpaBmiia 0Toopa,

- 3aKOHOMEPHOCTH B3aWMOJICHCTBUE SIEPHBIX YACTHI[ C BEIICCTBOM H
OMOJIOTHYECKMMU CHUCTEMAaMHU;

- MEXaHU3MBI B3aUMO/ICHCTBHS U3ITYICHHUS C BEIIECTBOM;

- IMHMIIBI 103 ¥ aKTHBHOCTH;

OIIK-1.2

YMmeeT npuMeHATh
6a30BbIe 3HAHUS B
obnactu ¢usnko-

YMeTh:
- ONpENENSITh pa3Mephl, JHEPTUU CBS3H U MACCHl SIIEp, CIIMH U U30CIHH
siipa U MOMEHTHI HYKJIOHOB, YHEPTHH U MTOPOTH PEaKIHii;
- HCIOJIb30BAaTh  PENSTUBUCTCKUN  HMHBApUAHT

opu  pacyere

Tecr,
pelueHue 3ana4y
KOHTPOJIbHAsI paboTa

MATEMATHYCCKUX U | KHHEMATHYCCKUX XapaKTCPUCTUK PEaKITUii; nabopaTOpHEIC
(nn) - HCIONB30BaTh auarpammbl DeifHMaHa Ui pacueTa BEPOSTHOCTEH | pabOThHI
€CTECTBEHHBIX MPOIIECCOB B3aMMO/ICHCTBYS YaCTHII,
HayK B cdepe - 000CHOBATH HEOOXOIUMOCTE BBEIECHHS KBAHTOBOTO YHCJIA KI[BETY;
cBoei - TOJIB30BATHCS TEOPETHUYSCKUMH OCHOBAMH, OCHOBHBIMH ITOHATHSIMH,
Mpo¢eCCHOHANBHO | 3aKOHAMH, MOJENSIMH (PH3UKH aTOMHOTO SiApa U JIEMEHTaPHBIX YacTHII.
i e TeTbHOCTH - pacCUMTHIBATh MarHUTHBIEC U KBAIPYIIOJIHHBIE MOMEHTHI SIACD;

- IPAMEHSATH 3aKOHBI COXPAHCHUS B pacmagax U B3aUMOACHCTBIX;

- OIICHUBATH BpEMs KU3HU ITEPEHOCYNKOB B3aUMOICHCTBHUI;

- cTpouTh auarpammsl OeilHMaHa I pacraja 4acTull;

- OIICHUBATh paanyc QyHIAMECHTAIBLHBIX B3aMMO/ICHCTBHIA.
OIIK-1.3 Bnagets:
Bnaneer HaBpIKaMu | METOJaMH pacyera mporeccoB paccesaus (popmyisl Pesepdopna); Tecr,
MIPUMEHEHUS METOJ[aMH pacueTa dHepruu cBsi3u (hopmyna Baiizekkepa); peuieHue 3aaa4q

6a30BbIX 3HAHUH B
obmact puzuKo-
MaTeMaTHYECKHUX 1
(wm)
€CTECTBEHHBIX
HayK B cdepe
cBoeil
npodeccruoHaIbHO
I 1eATeIbHOCTU

METOJIaMH1 pacyeTa MarHUTHBIX MOMEHTOB SIJIED;
METOAAMH OLCHKH PaTualliOHHON 00CTaHOBKH;
METOJAMH 3aIIUTHI OT U3IYICHUS;

METOJAMH pacyieTa IMopora ¥ SHEPTUU PEaKIIH

KOHTpOJIbHasi paboTa
nmabopaTopHEIE
paboThI

4.3 PeliTHHI-IVIAH JUCHHIIINHBI

PeliTuHr-1an qucuIuiMHel npejacrasieH B [punoxenun 2.

3K3aMeHaIII/IOHHbIe OMJIeThI

DK3aMeH SIBIIIETCS OLCHOYHBIM CPCACTBOM IJIA BCEX 3TAIIOB OCBOCHUA KOMHGTGHHHﬁ.

CtpyKTypa SK3aMEHallMOHHOT0 Ouiera:
bunem cocmoum u3z 08yx meopemuueckux 60npocos, no 0OHOMY U3 KA# 0020 MOOYIIA.

[TpumepHbIe BOIPOCHI I PYOEKHOTO M TPOMEKYTOYHOT'O KOHTPOJIS:

Monayas 1.51nepuas puzuka

Beenenue. OtkpeiTHe sipa u obuue moustusi. Ceuenue paccesuuss. @opmyna Pesepdopra.
Hudpakumonnoe paccessaue yactuil. @opmyna Morra. ®opm-dakrop. Pacnpenenenue 3apsiia B

HYKJIOHE

Anepusrii napk. NZ-guarpamma siep. Macca u sHeprusi cBsi3u Aapa. DHEprus OT/IEIeHUs HYKJIOHA,
qyacTUlbl. Y enbHast sHeprus cBss3u. Jedekt maccel. Moaens @epmu-rasza ans sapa. Mozens
JKUJIKOM Karu i saapa. @opmyia Baiiizekkepa.




OcHoBHOE U BO30YKA€HHOE cocTosHUE siipa. COXpaHSIONIMecs BEIMYMHBI U KBAHTOBbIC

yucna. Cnun anpa. YerHocts. ToxkaecTBeHHOCTh yacThll. CTaTHYECKUE AIIEKTPOMArHUTHBIE
MOMEHTHI.
Monens sinepHbix 06omo4yeKk. CIUH ¥ 4eTHOCTh B MOJIeNH 0005104eK siapa. OrpaHuueHHOCTh
OJHOYACTUYHON MOAEIHN
ob6omouek. Bpamarensubie ypoBHU sifep. KonebarenbHble ypoBHU sifiep. PeallbHBIN s1epHBIMA
CIIEKTP.
CBoiiCcTBA SAEPHBIX CHII. XapaKTEPUCTUKU JEHTPOHA. 3aps0Basi HE3aBUCUMOCTD SIAEPHBIX CHIL.
N3ocnun vactun u siaep. CouH - opOuTansabie cuiibl. OOMEHHBIN XapakTep HyKJIOHHBIX
B3auMoieicTBUi. PaamanbhHas popma snepHbix cui. Teopus FOxaBebl.
OO011e 3aKOHOMEPHOCTH PAcIaia. o - paAUOaKTHBHOCTb. [3-pacmaj. Y- pacha.
Snepuble peakuuu. 3akoHbI coxpaHeHUs. KuHemaTuka sepHbIX peakuuii. MexaHu3Mbl SAEpHBIX
peakuuii. Ceuenne oOpa3oBaHus cocraBHoro sapa. dopmyna bpeiira—Burnepa. [IpsmMeie saepHbie
peakuuu
Dddext Meccbayspa BzaumoaelicTBre sSAEPHBIX YACTHUI] C BEIIECTBOM. [IpOX0XKIACHHUE TAKEIBIX
3apsKEHHBIX YacTULl 4epe3 BemecTBO. [IpoxoxkaeHue JIETKUX 3apsyKEHHbIX YaCTHULl Yepes
BeulecTBo. [IpoxoxaeHne y - KBaHTOB uepe3 BELIeCTBO. J[pyrue MexaHu3Mbl B3aUMOJICHCTBUS
U3JIy4ECHHMS C BEIIECTBOM:

Moayab 2.2/ieMeHTapHbIe YACTHIbI.

YacTuiibl 1 B3aUMOJCHCTBUSA. Y CKOPUTEIHN YaCTHULl. DJIEMEHTAPHBIE YaCTULIBI.
OKCIIEPUMEHTAIBHOE HUCCIEOBAHUE CTPYKTYpPhl YAaCTUL. THIbI, PaIUYChl U KOHCTAHTHI
B3auMoencTBul yactull. JluarpamMMsl @eiiHMaHa ISl JIEKTPOMAarHUTHBIX B3aUMOICHCTBUM.
KBaHThI 1pyrux noseu.
Cucremaruka yactun. OCHOBHBIE Y3716l IUarpaMM (QyHIAaMEHTAIbHBIX B3aMMOACHCTBUI. 3aKOHBI
coxpaHenus B Mmupe yactuil. [IpaBuno Hakano — Hammmxumel — ['emn- Manna. KBapku.
KBapkoBas cTpyKTypa jerdaiimx OapuOHOB M ME30HOB. JleKyruieT 6aproHOB
TpyanocTtu kBapkoBoii Moenu. L[BeT. ApoHbl — HAOOPHI IBETHHIX KBapkoB. [ mroonsl. KX/I.
DKpaHHPOBKA M aHTHIKPAHUPOBKA 3apsia. Acumrrorndeckas cBobona. CTpyKTypa IpoTOHa.
OTtcyTcTBUE KBAapKOB B CBOOOAHOM COCTOSIHMH. J[OKazaTenbCTBa CyIIeCTBOBAHUS KBAPKOB.
Tsxensle KBapKu
Cnabble BzaumoaeiictBusa. Cnabble pacnianbl. 3apsbKeHHBIC U HEMTpanbHbIe crnadble  TOKH.
Hecoxpanenue yeTHOCTH B cabbIx B3auMoaeicTBUsAX. CHUpPaTbHOCTD.
3apsinoBoe conpspkenure. OOpamienue Bpemenu. CPT — teopema. Dtamnbl pa3BUTHS TEOPUA
o0beanHEeHUs B3auMozeicTBuil. Benukoe o0benunenue. CynepcuMMETpUS.
Bcenennasi, cBuneTenbcTBa 60b110T0 B3phiBa. [lepBbie MruoBeHus Beenennoi. Jlo3Be3anblit
CUHTE3 si7iep. bapuoHHas acUMMeETpusi, OTCYTCTBUE aHTHBelIecTBa. MHusiuus. 3Be3aHas spa.
SnepHble peakiuy B 3Be3/1aX 3aKIIOYUTENbHBIE CTAIUU KU3HU 3Be3/1. KOHEeuHbIe FTansbl
sBomronuu Beenennont Kocmuueckue syym..
Ha ocHOBe 1aHHBIX BOIPOCOB COCTABJIEHBI TECTOBBIE 3aJaHusl, TO3BOJISIONINE KOHTPOJIUPOBATh
KayeCTBO YCBOEHHUS CTYJIEHTaMHU TEOPETUYECKOT0 MaTepuala Kypca. 3aHsATusl, Ha KOTOPbIX
MpeAIaraloTCsa TECTOBbIE 3aJaHusl, YKa3aHbl B PEUTUHT - IJIaHE JUCIUIIINHBL.

IIpumep 3K3aMeHALMOHHOIO OMJIeTA:

Munobpuayku Poccutickoit deneparum
®OI'BOY BO «YYHuT»

PU3UKO-TEXHUYECKUN UHCTUTYT
Kadenpa obmeit pusznku

K3AMEHAIIMOHHBINA BUJIET Ne |
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no nucuurinHe «du3rukKa aTOMHOTO AIpa ¥ YaCTULD)
Hanpagnenue 03.03.02 «DU3UKA»
[Tpoduns «{udpopasnerpodusuka

1. SAnepubiit napk.NZ-nuarpaMma cTaOUIBHBIX U TOJITOKUBYILUX SIAEP.
2. TpyanocTtu xBapkoBou Mozenu. L{ser.

«YTBEPKAAIO»

77

3aBenyromuii kadenpoit : bamananos M. X.
(moAMHCH) (®.1.0.)

B pamMkax ucronb30BaHHsS MOTYIbHO-PEHTHHIOBOM CUCTEMBI O0YYCHUS M OIICHKH
YCII€BACMOCTHU CTYACHTOB UTOIrOBas OLICHKA 3HaHUHU CTYACHTA 110 JUCHUIIJIMHE ITPOU3BOAUTCA 11O
cyMMe 0aJlIoB, IOJYYCHHBIX B paMKaX TEKYIIETo U pyOeKHOTO KOHTPOJIS 3HAHUH, YMEHUH U
HABBIKOB B TCUCHHUE CEMeCTpa, U 0AJUTOB, IOJyYSHHBIX HA dK3aMEHE.

3a paboTy B cemMecTpe CTYACHT noiy4aeT 10 70 6ayuioB 3a BBINIOJIHCHUE 3a/IaHUI B paMKax
TEKYIIEro U pyOeXHOTO KOHTPOJIA U JOTOTHUTENBHO /10 10 6asioB 3a pe3yabTaThl y4acTus B
OJIUMITHAJIC CTYJCHTOB 110 001mei pusuke. [ qomycka K 3K3aMeHy CTY/ICHT JIOJDKCH HaOpaTh B
ceMecTpe He MeHee 35 6alioB.

MakcumanbHOe KOJMYECTBO 0ALIOB, MOJTydaeMoe CTYICHTOM Ha 3K3aMeHe, cocTaBiisieT 30
Oasos.

[TepeBon ouenku u3 100-6amnbpHON B 4eThIpeX0aUIbHYIO IPOU3BOIUTCS CIEAYIOIINM 00pa3oM:
- oTimaHO — OT 80 10 110 GamnoB (Bkirouast 10 moorpuTenbHbIX 0amioB);

- xopoto — ot 60 g0 79 6amnos;
- YAOBJIETBOPUTEIHHO — OT 45 10 59 6aios;
- HEeYJIOBJIETBOPUTEIHHO — MeHee 45 6alioB.

Kpurtepun oneHHMBaHNs 0TBETA HA JK3aMeHeE!

MakcumanbHas orieHka — 30 6aJIJIOB CKIaAbIBACTCS U3 OIEHKH 32 OTBET Ha TEOPETHUECKHUE
BOIPOCHI OHMITIETa (J1Ba BOMPOCA OIIEHUBAIOTCSA MaKCUMAaJIbHO 1m0 10 0aIoB KaKblii), U OICHOK 3a
OTBETHI Ha JIOTIOJTHUTEIHLHBIC BOMPOCHI (JIBa BOIIPOCA, OIECHUBAEMBIX KaXIbIH B 5 Oayia
MaKCHUMaJIbHO).

3a oTBeTHI HA BONPOCHI OUJIETABBICTABJISIETCS

- 15-206a1710B, eciaM CTYAEHT Aajl MOJHBIE, pa3BepHYThIe OTBETHI Ha BCE TEOPETHUECKUE
BOTIPOCHI OMIIeTa, TPOJAEMOHCTPHPOBAT 3HaHHUE (HOPMYJI, TEPMHUHOJIOTHH, TOHUMaHue (pU3mIecKon
CYTH SIBJICHMH M HIKCIEPUMEHTOB, YMEHHE MOCJEI0BATEIbHO U JIOTHYHO OTBEYATh Ha BOIPOCHI
Ouiera B 00beMe PeKOMEHI0BaHHOM JTUTEPaTypHI.

CryneHnt 0e3 3aTpyAHEHUIl OTBETHJI Ha YTOYHSIOIIME BOIPOCHI MpernojaBareis o
MaTepuaiam Ouiera.

- 10-14 6a1J10B BBICTABIISICTCS CTYJCHTY, €CIIM CTYAEHT PAaCKpbUI 0€3 Cephe3HbIX
OIMOOKO0ATECOPETHUSCKUX BOMPOCA, OJTHAKO ToKa3an mpodenbl B 3HaHUAX20-25 % oObema
6unera.He Ha Bce yTOUHSAIONIME BOIPOCH! OBLIN JITaHBI KOPPEKTHBIE OTBETHI.
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- 5-9 6amIoB BBHICTABIISACTCS CTYAEHTY, €CIIM JJaHbI OTBETHI Ha 00a TEOPETHUECKUX BOMPOCA B
o6beme 35-50 %ot moiHOTro oTBeTa. CTYIEHTOM JOIYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OITHOOK B
TOJIKOBAHUHN OCHOBHBIX HOHHTHﬁ, 3aKOHOB U q)OpMy.]I, OIIMCAaHHUHU OCHOBHBIX 3KCHepI/IMeHTOB.
CTyaeHT He 1aeT yAOBICTBOPUTEIBHBIX OTBETOB HA YTOUHSIIOIITUE BOIIPOCHI IO OUJIETY.

- 1-4 fansa BBICTaBISETCS CTYJICHTY, €CJIM OTBET HAa TEOPETUUECKHUE BOMPOCHI
CBHJICTEILCTBYET O HEITOHMMAHUH U KpaiilHE HETIOJTHOM 3HaHUM OCHOBHBIX MOHSTUI, 3aKOHOB H
BKCHepI/IMeHTOB, HUJIN ITOJITHOCTBHO OTCyTCTByeT OTBET HAa OAUH BOHpOC 158 I[OHYH_IGHBI Cepbe3HLIe
OImMOKHU ¥ MPOOEIIBI IPH OTBETE Ha BTOPOH Borpoc. Ha yTouHsrom#e BOMpOCH 10 OWIIETY HE
HOJIyLIeHBI OTBETHI UJIN OTBCTHI HA HUX B KOpHe OLHI/I60‘-IHLI.

3a oTBeT Ha HOHOJIHI/ITEJILHblﬁ BOIIPOCHA 3K3AMCHCBbLICTABJIACTCH:

-5 0ayIoB, €ClIU CTYACHT J1ajl UCUEPIIBIBAIOIIIE MTOTHBIN U MTPABUIIBHBIN OTBET;

- 3 GaJyuta, €ciii OTBET BEPEH, HO JaH HE B IMOJHOM 00beMe y4eOHOM MPOTrpaMMBbl, WITH COJCPIKHUT
HE3HAYUTEIbHBIE OIINOKH;

- 1 GaJut, eciti OTBET Ha BOIIPOC JIaH, HO COJICPIKUT CEPhE3HbBIE OMIMOKU HITH OOJbIINE TPOOEITHI B
U3JI0KEHU;

- 0 6ayUI0B, €CiM CTYJICHT HE OTBETUJI MJIM OTBETUII B KOPHE HEBEPHO.

33}13![]/[7[ AJISl MPOBEACHUSA IINCbMEHHBIX OIIPOCOB (TeCTOB)

OnucaHue mecma 1.

ConepxuT 3a1aHus 1)1 PyOSIKHOTO KOHTPOJISI YCBOCHHUS MaTepuaa MmepBhix 8 ekuuid (Moayis 1).
TecThl pa3MeIeHpl B KOMITbIOTEPHOM 0a3ze naHHbIxbaml'y

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

Kaxxnoe 3ananue tecta ouenuBaercs B 1 6a.

IIpumep 3a0anuii eapuanma mecma 1.

1.Camblii XapakTepHbIH pa3mep B siAepHON pusuke ?

1)1 cem; 2)10'8 CM; 3)10'19 cM; 4)10'13 CM.
2.Heo0xonumoe ycioBre MPUMEHUMOCTH 3aKOHOB KJIaCCUUeCKOU (Pu3uku ?
DAx - Ap~h 2) Ax - A p>h

3)Ax - A p>>hid) Ax - A p<hi
3.CocTaB aTOMHBIX siAep ?
Dp+e  2p+tn 3p+[[Hp+I[

OnucaHue mecma 2.

Coaepxut 3aaaHus A1 TEKYIIErOo KOHTPOJI YCBOEHUSI MaTepuaia BTOPOH MOJIOBUHBUIEKIIMOHHOTO
Kypca (Mozyiib 2). TecThl pa3MelneHbl B KOMITBIOTEPHO# Oa3e nanHbixbaml'y

Tect paccuntan Ha 45 MUHYT, COCTOUT U3 25BONPOCOB.

Kaxnoe 3aganue Tecra oueHuBaercs B 1 6am.

Ipumep 3a0anuii gapuanma mecma 2.

1.Kaknm 3aKk0HOM COXpaHEHHMs 3arpeliena peakuus P+e —2Y(anaurusanus aroMa BOJI0po/a)
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1)3axoHOM COXpaHEHHs MacChl. 2)3aKOHOM COXpPaHEHUs CIIMHA.

3)3akoHOM COXpaHEHUs GAPUOHHOTO 3apsiza.

4)3aKOHOM COXpPaHEHHUS YETHOCTH.

2.Kakoe cBOICTBO 371€eMEHTapHBIX YACTULl HYXKHO CUUTATh CaMbIM IJIaBHBIM ?

1)OtcyTcTBHE BHYTPEHHEN CTPYKTYpPBI

2)CriocoOHOCTh IPOHUKATh B 00J1aCTh CBEPXMAJIBIX PACCTOSHUI.

3)CnocoOHOCTh POKIAThCS B CTOJIKHOBEHUSX C IPYTMMH YaCTHIIAMH.

4)Y4actue B pa3IMYHBIX THUIIAX B3aMMOJICHCTBHA.

3.1I3 Kakoro COOTHOIIEHHS CIIEYeT BOZMOKHOCTD POXKJICHHSI HOBBIX YaCTHUI] B CTOJIKHOBEHUSX 7
1)E=hV 2)Epen=mc?  3)Eg=moC®  4)Eum= Eper-

Bomnpocs! 11 cemuHapos

Cemunap 1: Pemenue 3anau Ha Temy «PaccesHue 3ieMEHTapHbIX YacTULl U Pa3Mepbl aTOMHBIX
aaep».

IIpumepsl 3amau:

1. Anbha-gacTuirel ¢ KUHETHYECKOM 3Heprued T = 6.5 MaB ucnbITeiBatoT

pe3epdopaoBcKoe paccestHUE Ha sIAPe 30J10Ta Y7 Au. Omnpenenuts: 1) mapamerp

CTOJIKHOBeHUS b ju1s anbda-yactui, HabmroaaeMsIx nmoa yrimom = 907,

2) MEHUMAJIBHOE PACcCTOSIHUE rmin COMMKEHHS anb(a-4acTuIl ¢ SAPOM;

3) kuneruueckyto (T') u 4) norenuunansuyto (E') sneprun ansha-gactuil B 3Tl

TOUKE.

2. IIporoH ¢ xuHeTnueckoi sHeprueil T =2 M»B HaneraeT Ha HeOABMKHOE s11po197Au.
Onpenenuth nuddepeHuanbHoe ceueHue paccestuuss Ha yroi = 60° . Kak u3MeHUTCs BeIUYnHa
T epeHIMaIbHOr0 CEYeHNs PACCEsTHUS, €CITU B KAUeCTBE PacCEeUBAlOIIEro sapa BeiOpaTh 27A17
3. BBIUMCINUTDH C€UEHHE PACCEsIHUSI @ -YacTHIIbl C KHHeTH4eckoi sHeprueit T =5 M»aB
KYJIOHOBCKUM 1tosieM siipa 208Pb o yrnamu 6ossie 900

.CemuHap 2: Pemienue 3a1au Ha TeMy «QHeprus cBs3u saep. KanenbHas Mojienb

Aapar.

ITpumeps! 3amau:

1. BpIUMCINTD yAETBHYIO SHEPTHUIO CBSI3U I sApa 12c.

2. HaiiTu sHeprum oTJeneHus HeHTpoHa U MPOTOHA OT sJipa 2c,

3. Haiitu sHepruro oTeneHus anbgpa-yacTULbl OT 12c.

Cemunap 3: Pemenue 3a1a4 Ha TeMy «Pall0aKTUBHOCTB.

[Tpumeps! 3anay:

1. AKTHMBHOCTH Ipenapara 32p paBHa 2 MKKu. CKkoIbKO BECHT TakoW mpenapar?

nepuoz noiypacmnazga paseH 14.5 cyTok.

2. B pesynbrare a-pacnaaa paauit *°Ra npespaiaercs B pagoH 222Rn. Kakoit

00BbeM pajioHa TPU HOPMAJIBHBIX YCIOBUAX OyleT HaXOAWUThCs B paBHOBecuH c 1 r panus? Ilepuon
nonypacnazaa 226Ra T1/2(Ra) = 1600 net, 222Rn - T1/2(Rn) = 3.82 nus.

3. ViensHOe cofepKaHue H30Toma 'C, YCBOGHHOTO AEPEBOM MPH €ro JKI3HHM, 3aTEM YMEHBIIASTCS
BCIIENICTBUE [|-pacmajga ¢ nepuonoM nonypacnaga 5700 ner. OnpenenuTs BO3pacT AEPEBSIHHOTO
mpeaMeTa, OOHAPYKEHHOTO MPH PACKOINKAX, eCIH yAeTbHAsS aKTHBHOCTH ~'C 5TOTO MpeaMera
cocrtapisieT 0,1 OT yaenbHON aKTUBHOCTH CBEXeCPyOJIEHHOIO JepeBa.

4. Hcnonb3ys Gpopmyny Baiiizekkepa, OleHUTh, HAUMHAS ¢ KAKOT'O MAaCCOBOTO
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qucJla CTAHOBUTCS] SHEPT€TUYECKU BO3MOXKHBIM || -pacnaa. Oteet: 150 Al .

5. OueHuTs nepuos noiypacnana paauoakTUBHOIO s1pa, UCIYCKAIOLIETo

[J-yactuusl ¢ s3Hepruei 1 M»aB, eciu sapo 00 Th** mmeer [IEpUO] IToIypacana

1014 10 T [J [ nmer m ucmyckaeT [“4acTuilel ¢ 3Heprued 4 M»aB, a mis siapa 84P0212 (507 (i

nonypacnaaa 73 10 T [0 1 cu 8,8 EI [J M»sB. OtBer: 843.2 10 T [ [

JeT.

Cemunap 4.Pemenue 3a1a4 Ha TeMy «JIEMEHTapHbIE YACTUILBI U UX

B3aUMOJIeHiCTBHEN.

1.0nenuTh MakCUMalIbHOE PacCTOSIHUE, HA KOTOPOM BO3MOYKHO B3aUMOJICHICTBUE HYKJIOHOB ITyTEM
00MEHa BUPTYaJIbHBIM T - ME30HOM.

2. OnpeienuTh KBAaHTOBbIE YMCIa YacTUIbl X B peakuuu K + p— Q + K™ + X,

3. PaccuntaTh MakCUMalbHYIO SHEPIHIO U UMIYJIbC TO3UTPOHA, 00PA3yIOIIErocs B CIE1yIOIEM

pacmane: T e +ve+ V..

4. OnpenenuTs yacTuily X, 00pa3yourytocs B peakliii CUIIbHOTO B3aUMOICHCTBUS:

P+ p—oZ 4+ +X

5. HapucoBatp quarpaMMsl B3auMOJEUCTBUSA P-p, N-N, p-N Ha KBApKOBOM YpPOBHE.

Kpumepuu oyeHKku peuwieHust 3aday4 Ha cemuHape (e 6a.a1ax):

-5 bannossvicmasnsemcs cmyoenmy 3a 6eproe peuieHue 3a0ayu y O0CKU.
TemaTuka J1adopaTopHBIX padoT

(;maboparopus siaepHoi ¢puszuku aya.Ne211)

1.JTabopartopHas pabora Nel M3ydeHne TPEKOB 3apsyKEHHBIX YaCTHUI]

2.JIaboparopHas pabota Ne2 OmnpeneneHre MakCUMalbHOW SHEPruu OeTa-4acTUll METOJOM
MOTJIOIICHUS

3.JIaGoparopHas pabota Ne3 M3yueHre KOCMMYECKOTO U3Iy4YE€HUs B CBUHIIE

4.JlaGoparopnas pabora Ned OmpeneneHue BpPEMEHHM >KU3HU MIOOHOB M KOHCTAHTBI CIabOTO
B3aMMOJICICTBUS

5.JIaGoparopHas pabota NeS/lo3umeTpus U 3alUTa OT HOHU3UPYIOLIETO U3TYYEeHUs

6.JIaboparopHas pabota Ne6OrneHka paanaMoHHONH 0OCTaHOBKU Ha 00OBEKTE

7.JTabopartopnast pabota No7 OrnieHka Macchl U BpeMeHKU3HUK+- Me30Ha 1 JisiM0/1a -TUrepoHa
8. JTabopatopHas pabota Ne® VccrnenoBanue painoaKTUBHOCTH BO3/IyXa , 00YCIOBIEHHON
COJIepKaHNEM pajioHa

Bremonnenue 5 1a6opaTtopHbIX paboT CTYACHTOM — SIBISIETCS YCIIOBHEM TMOJyuYeHHUE 3a4eTa 1Mo
JUCITUITIINHE.

Kpumepuu ouyenku (¢ 6annax):

— 3 6a/1J1a BBICTABIISCTCS CTYACHTY, €CIM OTYET BBIITOJIHEH 10 BCEM TPEOOBAHUAM, aKKYPaTHO
1 0e3 omuooK;

— 16a1 BBICTABIISACTCS CTYJCHTY, €CIIM OTYET BBIITOJIHEH O TPEOOBAaHUSAM, HO HEAaKKypaTHO U
JIOTTYIIEHBI OITHOKHY;

— 0 6a/I0B BBICTABIIACTCS CTYJCHTY, €CIIM OTYET HE BBITIOJIHEH.

3ammTa 1a0opaTtopHoii padoThl (YCTHBINA ONPOC)
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3ammTa 1abopatopHOil paboThl (YCTHBINA OMPOC) SIBISETCS OLCHOYHBIM CPEICTBOM JJISI BCEX

9TaroB OCBOCHUSI KOMIIETEHIIUH.
CTpyKTypa yCTHOro onpoca:

VYCTHBIM OMpOC COCTOUT U3 ABYX TEOPETHUECKHX BOIPOCOB, HA KOTOPBIE CTYIEHT JIOJDKEH B

TedeHne 60 MUHYT JaTh B YCTHOM BUJIE MJIM B TUCbMEHHOM BUJIE PA3BEPHYTHII OTBET.
Kpurepun onenuBanus:

—2 OaJ1a BBICTABISETCA CTYIEHTY, €CIM CTYAEHT OTBETWJI Ha IIOCTABJIECHHBIH BOIPOC
HOJHOCTBIO BEPHO WJIM C HEOOJIBIIUMH OIIMOKAMH.

— 1 6as11 BBICTABIIICTCSI CTYICHTY, €CJIN CTYAEHT PACKPbUI BOIIPOC HAIOJIOBUHY.

— 0 6a/J10B BBICTABIISICTCS CTYICHTY, €CIIM OTBET CBHJICTEILCTBYET O HETIOHMMAHUU U KpaiiHe
HENOJIHOM 3HAHHWU OCHOBHBIX IOHSATHUI M METOJOB MU CTYIEHT PacKpbUl BOIPOC MEHEE, YeM
HaIOJIOBUHY

IIpumepHbIe BONPOCHI 111 MPOBeeHHs YCTHOIO 0poca:

HpI/IMepHHe BOIIPOCHI NTPUBEACHBI B METOAUYUCCKHUX YKA3AHUAX K J'Ia60paTOpHBIM pa60TaM

Kputepusimu oLieHMBaHMS SBISIOTCA Oajliibl, KOTOpPBIE BBICTABISAIOTCS IMPENOAaBaTENIeM 3a
BUJbl JEIATEIBbHOCTH (OLEHOYHBIE CpPEICTBA) [0 WTOTaM M3yueHUs MoJysed (pa3zernos
JUCLUIUIMHBIL), IEPEYUCICHHBIX B PEUTUHI -TVIAHE TUCLIUILIMHBI.

Kpumepuu ouenku (¢ oannax):

—1 ©0ajayn BBICTaBISETCS CTYACHTY, €CIU CTYIEHT OTBETWJ Ha IIOCTaBJIEHHBIM BOMIPOC
MOJIHOCTBIO BEPHO WU OoJiee, YeM HATIOJIOBUHY.

— 0 6a/1710B BBICTABIISICTCS CTYACHTY, €CIIM OTBET CBUACTEILCTBYET O HETIOHUMAaHUU U KpaifHe
HEMOJHOM 3HAHWU OCHOBHBIX TMOHSATHUH M METOJOB MU CTYIEHT PacKpbLI BOMPOC MEHEE, YeM
HaIlOJIOBHUHY.

3agaHus 1151 NMCbMEHHOM KOHTPOJILHOH padoThl

[TucbMeHHast KOHTpOJIbHASIPEAHA3HAYECHA J1s1 pyOeKHOT0 KOHTPOJIS YCBOSHHS MOy 2.
KonTponbHas cocTouT U3 nsaTH 3a1a4. Bpems Boinonnenus — 45 munyt. Kaxaas 3agaua
olieHuBaercs B 1 Gam.

Onucanue MeTOAMKHU OLIEHUBAHUA 321249 KOHTPOJIbHOM padoThl 1:
- 1 Gann BeICTaBIIsACTCS CTYACHTY, €CIU 3ajaua pelieHa abCOM0THO BEPHO WM B PEIIEHUH €CTh
HeOOJIBIINE OIIUOKU

- 0.5 Ganna BeIcTaBIsACTCS CTYACHTY, CCJIM OOIIYHICHA HCIPUHIWUITNAJIbHAA omuoKa B HCXOOHBIX
YPaBHCHUAX,; HO IPUCYTCTBYIOT ITPABHUJIbHBIC PACCYXKICHUA U I[CI\/’ICTBI/ISI, HaIlpaBJICHHBIC HA
MMOJIy4YCHHEC OTBeTa(3az[aqa peuicHa HaHOJ'IOBI/IHy);

0 GaToB cTaBUTCS IpU OTCYTCTBHUH OTBCTA UJIU IIPU NOJHOCTHIO HCBCPHOM PCIICHUH UJIU KOr'Ja
pPEIICHUEC HE COOTBETCTBYCT YCIIOBHIO 3aa4H.

[Tpu cyMMHUpOBaHUY OLIEHKA OKPYTJISETCS 0 1€JIOT0 3HAYCHHUS.
MakcumanbHasi OIIeHKa 32 KOHTPOJIBHYIO padoTy — 5 Gaios.
KonTponbHas paboTa cuuTaercs BHITOJIHEHHOM, eclii HabpaHo He MeHee 2.5 6ayyioB u3 5.

IIpumepbl BApHAHTOBIIUCHLMEHHOMH KOHTPOJIbHON PadoThI:

Bapuanr 1
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1.0O1eHnTh MaKCUMaJIbHOE PACCTOSIHUE, HA KOTOPOM BO3MOXKHO B3aHMMOJCHCTBHE HYKIIOHOB IIyTEM
00MEHa BUPTYAJIbHBIM T - ME30HOM.
2. OnpeienuTh KBAaHTOBbIE UKCIa YacTUIbl X B peakuuu K + p— Q + K™ + X,
3. PaccuntaTh MakCUMalbHYIO SHEPIUI0 U HUMIYJIbC TO3UTPOHA, 00PA3yIOIIErocs B CIE1yIOIEM
+ + —
pacmmage: T — € + VetV .
4. OnpenenuTs yacTuiy X, 00pa3yolyocs B peakliii CUIIbHOIO B3aUMOJEHCTBU:
P+ p—oZ 4+ +X
5. HapucoBaTb quarpaMMel B3aMMOJAEHCTBUS p-p, N-N, p-N Ha KBAPKOBOM YPOBHE.

Bapuant 2
1. Onpenenutsd mopor peakiuu (OTOPOKICHHS T - ME30HA Ha JeiiTpone y+d— p + pr.
+ + N
2. Iloka3zats, 4yTo peakuus pacnaga K™ — p° +v,; — peakuus cinadoro B3auMoOJCHCTBHA.
3. [Ipu aHHUTWISIIUU P U P B COCTOSIHUU MOKOSI BOSHUKAIOT 4 3apsHKEHHBIX T - Me30Ha. B kakux

npeJienax MOKET MEHITbCSI KHHETUUYECKash YHEPTUsl KaX/10r0 U3 HUX?

4. OnpenenuTs yacTully X, 00pa3youytocs B peakliui CUJIBHOTO B3aUMOICHCTBHS:
K'+p—>K++KO+nO+X

5.Iloka3arp, uTo 6€3 BBEIEHUSI HOBOT'O KBAHTOBOI'O Unciia "[BET", MMEIOLIETr0 TPU BO3MOKHBIX
3Ha’yeHMs, KBapKoBas cTpykTypa A™", A", Q npotuopeunt npuiumy Haymm.

3ayeTHasi KOHTPOJIbHAs padoTa.

Y4eOHBIM IJIaHOM ISl TIPOBEPKM YPOBHS YCBOCHHS HEOOXOAMMBIX KOMIIETCHIUH
IpeycMOTpEeHa KOHTPOJIbHAsE paboTa, KOTOpas MMEET CTAaTyC UTOTOBOM, 3a4E€THOH KOHTPOJILHOMN
paboTHI MO MPAKTHYECKUM 3aHATHAM (pelieHue 3a/1a4). BbImonHeHne 3Toil KOHTPOIBHON paboThI
SIBJISIETCS 00SI3aTENIbHBIM YCIOBHEM JIOMYyCKa K 9k3aMeHy. KoHTponbHas paboTa comep ur 5 3aaad,
Bpems BoinosiHeHUs 90 MunyT. Pemenne onHoi 3anaun onenuBaetcs B 20 0amos.

IIpumep BapuaHTa 324€THOI KOHTPOJIBLHOMH PadoThI.

Bapuanr 1
1. BIUMCIUTh KUHETUYECKYIO SHEPTHIO MPOTOHA C UMITYJIbcoM 5 MaB/c.

2.. Kakast aHeprus BbIETUTCS PpU 00pa30BaHUM OL-4ACTHULbI U3 IBYX JEHUTPOHOB. Y AenbHas
SHeprus cBsi3u aeiirpona 1,1 MoB, sapa *“He — 7,07 MaB.

3. OueHuTsb yrou, npu KOTOPOM B pacCesHUU JIEKTPOHOB ¢ dHepruen 600 M»B Ha sapax onosa

JTOJIKEH Ha0JII01aThCs NEPBbIN AUPPAKIIMOHHBI MUHUMYM.

4. Kunetnueckasi 3HEprus o, - YaCTHULl, UCITYCKAEMbIX *2Ra (aromHast macca 226,02536 a.e.M.),
paBHa 4,78 M»B, a sHeprus oT1a4u KOHEYHOTO AIpa 222Rn — 0,09 MoB. Yemy paBHa
aToMHas Macca 22Rn?

5. Paccunrath A0IJIEpPOBCKOE YIIUPEHHUE CIIEKTpaIbHON JIMHUHU ¢ 3Hepruer | MaB npu xomHaTHOI
temneparype (T =300 K).

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

2. Kaxoe si[po MOKET 00pa30BaThCs IPH CITMSHIH ABYX siiep CLi 1 Kakas SHeprus BHIICIHTCS IPH
TOM?
3. OueHUTH SHEPTHUIO AIEKTPOHOB, €CJIM NIPU X PACCESIHUU Ha siipaxX CBUHILA MEPBbII
TG paKIMOHHBI MUHUMYM HaOJI0AaeTcs Mo yriaom 7°.
4. PaccunTaTh KUHETHYECKUE SHEPTHHU 0 - YACTHUIIBI U KOHEUHOTO spa, 00pa3yoUIuxcs MpH o -
pacmaje 2l2gj,
5. Onpenenuts TUIBI U MYJIBTHUIIOIBHOCTHY - IEPEXOJI0B!
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1)1 —0%,2)1">0",3)2 -0",42"—>3,52"-3",6)2" - 2"
Onucanue MeTOIUKHU OLEHUBAHUSA 32/1a4 32a4e€THOI KOHTPOJbLHOMH PadoThI:

- 16-20 6annoB BEICTABIISICTCS CTYEHTY, €CIIU MIPEICTABICHO TIOJHOE PEIICHUE 3a7a9i, KOTOPOe
MOJKET COJIEP>KaTh MEJIKHE HETOUHOCTH WJIM HEJIOCTATOUYHYIO apTryMEHTAIMIO [IaroB pelIeHHUs;

- 11-15 6annoB BBICTABISIETCS CTYACHTY, €CIIA IIPH BEPHOM PEIICHUHU B OOIIEM BHJIE HOMYIIEHA
omrOKa B YMCIOBBIX pacdyeTax Wi Mpy MPaBUILHOM OTBETE ONMYILIEHBI HEKOTOPHIE
POMEKYTOUHBIE 3TAIbl PEUICHUS WIN JOMYIIeHA HETPHHIUIHAIbHAS OMIMOKA B HCXOAHBIX
YPaBHEHHUSIX;

- 6-10 GanoB BBICTABISAETCS CTYACHTY, €CIIU OTCYTCTBYET OJHO U3 HEOOXOAMMBIX HCXOTHBIX

ypaBHeHPIfI WJIK JOITYIICHA IMTPUHIUITNAIbHAA oIIrM0OKa B HUCXOJHBIX YPAaBHCHUAX, HO IPUCYTCTBYIOT

IIPABUJIbHBIE PACCYX/IECHUS U AEHCTBUSI, HAIIPABJICHHBIE HA IIOJyYEHUE OTBETA

- 1-5 Gay10B BBICTABIISIETCS CTYIEHTY, €CIM BEPHO 3aIMCaHa TOJIBKO YaCTh HEOOXOAMMBIX
UCXOJIHBIX YpaBHEHHM, IPU 3TOM OTCYTCTBYIOT KaKHe-TM00 MaTeMaTH4ecKue mpeoOpa3oBaHus,
HalpaBJIEHHbIE HA [TOJyYEeHHE OTBETA UM OHU OILMOOYHBI.

- 0 6GayIOB CTaBUTCS MPU OTCYTCTBHH OTBETA HJIU MPH MOTHOCTHIO HEBEPHOM OTBETE MIJIM KOTJa
pelleHre He COOTBETCTBYET YCIOBHIO 331auu.

KpnTeplm OIIEHUBAHNSA O0CBOCHHUS KOMIIETEHIIUII 110 3a4eTHOH KOHTpOJIbHOﬁ paﬁoTe

Dramnsl Pesynbratel 00ydeHust Kpurepuu ornieHnBanus
OCBOEHUSA
«He «3a4TEHO»
3a4TEHO»
OIIK-1.1, 3HaTh: He 3Haer 3HAET

- OCHOBHBIE DKCIIEPHMEHTAIIbHBIE JaHHBIE U  TEOPETHUYECKHE
MPECTaBIEHNS O CBOMCTBAX aTOMHBIX SEP;

- CBA3b 3aKOHOB COXPAHEHHA CO CBOWCTBAMH CUMMETPHU;

- OCHOBHBIE JKCHEPUMEHTAIbHbBIE JaHHBIE M TEOPETHYECKHE OCHOBBI
00071049e4HON MO/IeNH SIIEp;

- OCHOBHBIE 3KCIEPDUMEHTAJBHBIC JAHHBIE U  TEOPETUYECKUE
MIPEACTABICHUS O CBOMCTBAX YaCTULL;

- XapaKTepUCTUKUA  IEPEHOCUYMKOB  B3aUMOJEHCTBUH  MEXKIY
(byH/1aMEeHTaIbHBIMU YaCTUIIAMH;

- CTPYKTYPY ¥ CHCTEMAaTHKY 9aCTHII (CyepMyIbTHILIETHI);

- ToHATHA 00 OSKpPaHHUPOBKM M  AHTHIKPAHMPOBKH  3apsia
(xoH(aiimMeHT);

- TEOpeTHYECKHE OCHOBBI, OCHOBHBIE MHOHITHS M 3aKOHBI (DHU3MKH
aTOMHOTO s/Ipa U 3JIEMEHTApHBIX YacTHULL.

- OCHOBHBIE MEXAHU3MBI AJJEPHBIX PEAKIIMI;

- OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJIEMCTBUSI MArHUTHBIX MOMEHTOB
3JIEKTPOHOB M aTOMHOTO A/pa MEXAy c000il ¥ ¢ BHEITHUMH TOJISIMU;

-. 3aKOHBl PAJAMOAKTHBHOTO pacmaga, OCOOEHHOCTH IIPOILIECCOB
MIOTJIOIIEHHS U M3JIy4eHHs [] - KBaHTOB U IpaBuiia 0T0opa,

- MEXaHU3Mbl B3aUMOJICHCTBUS U3J1YUECHUsI C BELIECTBOM;

- €JMHULIBI 103 U aKTUBHOCTH;
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OIIK-1.2,

YMmers:

- ONIPEIEISTh PAa3MEPBI, SHEPTUH CBSA3M M MAcCHI SIAEP, CIIMH U M30CTIHH
s,Apa ¥ MOMEHTBI HyKJIOHOB, SHEPTUH U TIOPOTH PEaKINH;

- WCHONB30BaTh  PEIATUBUCTCKMHA  WHBAapHAaHT TIPH  pacuere
KHHEMaTHIECKUX XapaKTEePHCTHK PEAKIIUIH;

- HCNONIb30BaTh auarpammbl PeilHMaHa JUIsl pacdyeTra BEpOSITHOCTEH
MIPOLIECCOB B3aNMOAEHCTBHUS YaCTHII;

- 000CHOBaTh HEOOXOIUMOCTh BBEJCHHUS KBAHTOBOI'O YHCIIA «I[BETY;

- TOJIb30BaThCA TEOPETHUYECKUMH OCHOBaMH, OCHOBHBIMH TOHSITHUSMU,
3aKOHaMH, MOJEISIMA (U3UKK aTOMHOTO sApa M O3JIEMEHTapHBIX
4acTull.

- pacCUUTHIBATH MarHUTHBIE U KBaJAPYIOJIbHBIE MOMEHTHI SAEP;

- IPUMEHSTH 3aKOHBI COXPaHEHUs B pacnajax ¥ B3aUMOIEHCTBUSAX;

- OLICHMBATh BPEMS JKH3HHU NIEPEHOCUYNKOB B3aUMOICHCTBHH;

- cTpouTh Auarpammbl DeilHMaHa AJis pacnaja 4acTull;

- OLICHMBATh pagnyc (HyHIAMEHTAIBHBIX B3aNMOICHCTBHUI.

He ymeer

VmMeer

OIIK-1.3,

Bnanets:

METOJaMH pacyeTa IpoueccoB paccesHus (Gopmynsl Pesepdopna);
METOJIaMH pacueTa 3Hepruu cBsizu (popmyna Baiiizekkepa);
METOAaMM pacueTa MarHuTHbIX MOMCHTOB SAI€P,

METO/IaMU OIIEHKH PaJalluOHHON 00CTaHOBKH;

METOAAaMHU 3alllUThI OT U3JTYUCHUA,

METOJIaMH pacyeTa opora U YHEPriy peaKkiuu

He Bimaneet

Bnageer

KpI/ITepI/IflMI/I OLICHUBAHUS OCBOCHUA KOMHGTGHHI/Iﬁ CJIy’Kart 6aJ'IJH)I, IMOJIYYCHHBIC 3a BBIITOJIHCHHEC
3a4eTHOM KOHTPOJIBHOM paboThl. Kaxknoe u3 msitu 3apanuii onenuBaercs B 20 6aios,
MaKCHUMaJibHasi CyMMapHasi OLIeHKa 32 KOHTPOJIbHYIO padoty -100 6amioBs.

[Ikana nepeBoia CyMMapHOTo Oajuia B IByXYPOBHEBYIO OLICHKY:
- 0-59 GayIoB — «HE 3a4YTEHO»
- 60-100 6ayUI0B — «3aUTEHOY.

5. YueOHO-MeTOAMUYECKOE U HH()OPMAITMOHHOE O0ecniedeHne JUCIMTTUHbI

5.1. IlepeyeHb OCHOBHOI U JONOJHUTEJIbHOH Y4eOHOI JIUTEPATYypPbl, HEO0OXO0AMMOM IS

1. KanuronoB, Uropr MuxaiinoBuu. Beenenne B ¢usuky sapa u uactun [Tekcr]

O0CBOCHUSA NTUCHUIIJINHBI

OcHoBHas JiuTepaTypa:

yueb.m3mpanue / M. M. Kanutonos. - 4-e¢ uzn., - M. : ®USMATIIUT, 2010. - 512 ¢. 6ubm.

baml'V umeercs 22 5k3.]

2.

Hponos N.E. 3agaun no kBanTOBO# (pusnke : yued.mocodue Juist By30B. 2-H31.,

ucnp. — M. :@usmatnut, 2001 .— 215 c. [B 6ubn. baml'y umeercs 50 sk3. uza. 2001 r.+
21 9Kk3. m3a. 1991 1. ]

3.
KBanToBas ontuka. AToMHas (bHBI/IKa. duzuka TBEPAOro TEJa. ®du3uKa aTOMHOTO sApa u

sneMeHTapHbIX yacTull .— 320 c. [B 6ubn. baml'y umeercs 30 3x3.+6 (2007.

CagenneB U.B. Kypc ob6meit duszuku. U3a. 6-¢, crep. — CIIO. : Jlans, 2006 . - T.3:

ACTPEJIb)+33 (KHOPYC-2009)]
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4 Uponos N.E. 3amaum no kBaHTOBOM (pu3uKe : yued.mocodue st By30B. 2-U31., HCTIP. —
M. :@®uzmatiut, 2001 .— 215 c. [B 6ubn. bamlV umeercs 50 sx3. u3a. 2001 r.+ 21 7k3.
m3a. 1991 r. |

JonoJHuTeILHAA JTUTEPATYypA:
1. Uponos N.E.. KBantoBas ¢usuka. OCHOBHBIE 3aKOHBI. 3-¢ u31. M. : BUHOM.
JlabGopatopust 3nanuid, 2010 .— 256 c. 25 3k3

5.2. [lepeuyens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEepHeT» U MPOrPaMMHOTI0 obecriedeHusl, HeOOXOAUMBbIX /1JI51 0CBOCHUS
AUCHUTLTHHBI

1.Kanurtonos, Urops Muxaiinosuu. Beenenue B pusuky siapa u yactui [Tekcrt] : yueO.
uznanue / 1. M. KanutoHos. - 4-e u3n., - M. : ®USMATIIUT, 2010. - 512 c/loctyn k
TEKCTY DOJCKTPOHHOTO U3JaHMUsI BO3MOXKEH dYepe3 DIEeKTPOHHO-OMOIMOTEUHYIO
cucreMmy«YHuBepcurerckas Oubmmoreka online .— ISBN 978-5-9221-1250-5 .—
<URL:http://www.biblioclub.ru/book/75503/>

2. Yactuupl u aromsble sapa M: Hzn-so JIKWU b.C.Hmxanos, W.M.Kanutonos,
HILKOaua 2007 JHoctym K TEKCTY DJIEKTPOHHOTO U3/IaHUS BO3MOXKEH dYepe3
DIEeKTPOHHO-OUOIMOTEUYHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp"

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

3. CasenbeB U.B.. Kypc oOmiel ¢pusuku [DnekrpoHHbIit pecype] : B 5-tu 1. / U. B.
CasenveB .— CII6. : Jlanp, 2011- .— T. 5: KanTtoBas onrtuka. ATomHas (u3HKa.
®wusuka TBepaoro tena. GU3nMKa aTOMHOTO Spa M AIEMEHTAPHBIX YacTHUI] .— S5-€ U3/I.
— 2011 .— 384 c. [JocTtynm K TEKCTy B3JEKTPOHHOTO M3JaHUS BO3MOXKEH 4epe3
DIEeKTPOHHO-OMOIMOTEUHYIO CUCTEMY U31aTENIbCTBA "Jlanp".—

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

4. Uponos Y. E. 3anaun no obmieit pusuke [Dnekrponusiii pecype] :— Uzn. 14-e, ctep.
— Camnkr-IlerepOypr : Jlanp, 2016 .— 416 c. .— JlocTynm K TEKCTY JJIGKTPOHHOTO
U3JJaHKUs BO3MOXEH depe3 DIIeKTPOHHO-OMOINOTEUHYIO cucTeMy u3aarenbcrBa "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.

ITpunoxxenne Ne 1
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®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BKOJDKETHOE OBPA30OBATEJIBHOE
YUYPEXXJIEHWE BBICIIEI'O OBPA3OBAHIMA
«YYHuT»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

JUCIUITIINHBI ﬁ(DI/I?)I/IKa ATOMHOTIO AApa U 3JICMCHTAPHBIX YaCTUIL» Ha 6

CEMECTP
(HauMeHOBaHUE AUCITUTUIMHBI)
o4Has

(bopma 00yueHust

Oo0bem

Buna paéorsl

AUCHUITHHBI
O6mas Tpynoemkocts nucturuiabl (3ET / gacoB) 3/108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C IMPEIo1aBaTesem: 65,9
JIEKIIUI 24
MPaKTHYECKUX/ CEMHHAPCKUX 8
1ab0pPaTOPHBIX 32
npyrux (TpynroBasi, HHAUBUIyaIbHast KOHCYJIBTAIUS U UHBIC BHUJIbI
y4eOHO NesTeTbHOCTH, IPEAyCMaTPUBAIOIINE PAOOTY
oOyuaromuxcs ¢ npenogaatenem) (OKP) 1,9
VY4eOHbIX YacOB Ha CAMOCTOSTENbHYIO paboTy oOyuatommxcs (CP) 6,1
VY4eOHBIX YacoB Ha MOJTOTOBKY K
sK3aMeny/3aueTy/mud deperipoBanHomy 3auety (KoHTpoIs) 36

dopMa KOHTPOJIA:

KonTponbeHas padora, sK3aMeH 6 cemecTp



GDopMa H3y4YCHUS MAaTCPHUAJIOB: JICKIUU,
IMPAKTHYECKHUE 3aHATHUA, CEMUHAPCKUEC 3aHATHA,

OcHOBHas 1
JIOTIOJIHUTEIbHAS

dopMa TeKyLIero
KOHTPOJISI yCIIEBAeMOCTH

3aaHus 1o
Ne nabopatopHbie paboThI, CAMOCTOSTEIbHAS JaUTEpaTypa, . (KOTITOKBUYMBI,
Tema u conepxanue CaMOCTOSITETIbHOM
n/n paboTta u TpyAOEeMKOCTb (B Yacax) peKoMeHryeMast 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 24 8 OcHOB. nutep. Homarnissist KommnsrorepHoe
PannoaktuBHOCTE.  B3aumonelictBue 1 npopaboTka Jekmuii| TecTupoBanne
HYKJIOHOB U CBOWCTBa SIAEPHBIX CHIL u n3yuyenne|KontponpHas pabora
Mogenu aToMHBIX —sfep. SaepHble JUTEPATYPhHI nio|JlabopaTopHbie pabOTHI
peakuuu. BzaumopeicTBUE sSIEpPHOIrO TEME.
U3JIy4EHHsI CBEIECTBOM

2. |YacTuipl 1 B3aNMOCHCTBUSI. 8 3 |8 4.5 OcHoB.THTED. Jomarmass Kowmmsrorepraoe
DOKCIIepUMEHTHI B (PU3UKE BHICOKUX 1 npopaboTKa JEKIHH TectupoBanue
9HEPruil. DIEKTPOMArHUTHEIC U U3y4eHHUE KonrtponbHas pabota
B3aumoercTBus. CUIIbHbBIE JIUTEPATYPHI IO JlaboparopHsie pabOTHI
B3aumoeicTBus. Ciadbie TeMe.
B3auMOJIecTBUA. JIUCKpETHBIE CUM-
metpun. O0beTuHeHNE
B3aUMOJIEUCTBUI
Konrtponbnas pabora 4 Uponos N.E. 3anaun Pemenwue 3agau [3auet

10 KBaHTOBOW (h)M3MKE  |WM3 3aJJaHHOTO CIHCKA

Bcero uacos: 24 8 32 12.5

Ilpumeuanue 1. Yacbl Ha CaMOCTOATENBHYIO Pa0OTY BKJIIOUAIOT TaK)KE BpEeMs Ha OJATOTOBKY K 9K3aMEHY (KOHTPOJIb).
Ipumeuyanue 3B Tabmuiy He BKIIIOYEHHI 3aruiaHupoBanHble Yackl @KP (rpynmoBas, HHAMBHIyaTbHAs KOHCYJIBTAIMS U UHBIE BHJIBI y4E€OHOM
JeSITeIbHOCTH BO BPEMsI CeMecTpa, oApa3yMeBaroIliie KOHTAKTHYIO paboTy 00yUaromMuXcsl ¢ IpenojaBaTesiem) .
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[Tpunoxenue No 2
PeliTUHT — IVIaH JUCHHUILINHBI

«®PU3MKa aTOMHOTI'0 SJIpa M DJIEMEHTAPHBIX YACTHIL

(Ha3BaHME AUCLHUILIMHBI COITIACHO paboyeMy y4eOHOMY IUIaHy)
HarpasieHue 03.03.02 dusuka

npodmisLludbpossie TexHOIOTHY B hU3MKE (YHKIMOHATBHBIX MAaTEpPHAIOB
Kypc 3, cemecTpb

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 3ama4y 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 30
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. CtyneHueckas OIMMIIHAIA | | 10

ITocemaemMocTh (0a/1J1bI BBIYUTAIOTCSH U3 001Iel CYMMBbI HAOPaHHBIX 0aJJ10B)

1. TTocemmenne TEKIMOHHBIX 0 —6
3aHITUI
2. TlocemeHne NpakTUIECKUX -10
3aHITUI

HNTOroBblii KOHTPOJIb

2. DK3aMeH 30




