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CnucoK T0KYMEHTOB H MaTepHaJioB (OrjIaBJieHHE)

. Ilepeuenb TIUIaHUPYEMBbIX pe3yJiIbTaTOB OOY4YEHHS MO JUCLUUIUIMHE, COOTHECEHHBIX C
YCTQHOBJICHHBIMM B 00pa3oBaTelIbHOM MporpaMme HHIMKATOPAaMHU  JIOCTHKCHHS
KOMIIETCHIIU I

. Llenp 1 MECTO AMCUUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MpOrpaMMbl

. Conepxanune paboueill mporpammbl (00BEM JWUCHUIUIMHBI, THIBI W BHIBl Y4EOHBIX
3aHATHH, y4eOHO-METOIUUECKOE 00ECIICUCHHE CaMOCTOSATEIbHOM PabOThl 00YUYArOIIUXCS)

. ®OH/1 OLICHOYHBIX CPEJCTB MO AUCIHILIMHE

4.1. IlepeueHb KOMIIETEHUUH M MHJIUKATOPOB JOCTH)KEHHS KOMIIETEHIIMM C yKa3aHUEM
COOTHECEHHBIX C HHMHM 3alNTAHUPOBAHHBIX PE3yJbTaTOB OOYUYCHHS IO AMCLUILINHE.
Omnucanue KpUTEpUEB U LKA OLICHUBAHUS PE3yIbTaTOB 00YUEHUS 110 AUCIUILIHHE.
4.2. TumoBble KOHTPOJIbHBIC 3aJaHMsl WJIM HHBIE MaTepuajbl, HEOOXOJUMBIC JUIS
OLICHUBAHUS PE3yabTaTOB OOYUECHHUS 110 AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOBICHHBIMU B
00pa3oBaTeIbHON MPOrpaMMe MHIMKATOpaMHU JOCTHKEHHS KOMIeTeHI. Metoanyeckue
MaTepualibl, ONpPEICISAIONINE TMPOLEAYPhl OLCHUBAHHUS pPE3YAbTaTOB OOYYEHHUS 110
JTUCLUTUIAHE.

. YuebHO-MeTouuecKoe U HHPOPMALMOHHOE 00ecedeHne JUCIUTUINHBI
5.1. IlepedyeHb OCHOBHOM W JOTMOJHHUTEIBHON y4eOHOW JIMTepaTyphbl, HEOOXOIUMON IS
OCBOCHHSI TUCLIUTIIIUHEI
5.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHKAIIMOHHON ceTH «VHTepHeT» u
IPOTpaMMHOr0 oOecreyeHHs, HEOOXOIUMBIX JJsi OCBOEHHS AMCHUIUIMHBI, BKIIIOYAs
npogeccruoHaabHbIe 0a3bl JaHHBIX U MH()OPMAIIOHHBIE CIIPABOYHBIE CUCTEMBI

. MarepuanbpHo-TexHu4ecKkas 0a3a, HeoOXoauMas JUIsi OCYIIECTBICHHUS 00pa30BaTEIbHOTO

nponecca nmo AMCHUIIIINHE



1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMS MO AUCHUIIIHHE, COOTHECEHHBIX C
YCTAaHOBJIEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHAMKATOPAMHU A0CTHKEHUS
KOMIIeTeHII M

[To uToram OCBOCHUS TUCIUILIMHBI 00YUYArOIIUIACS TOJDKECH JOCTUYb CIICAYIOIINX PE3yIbTaTOB
o0yJeHus:

Kareropus ®opmupyemasi KOMIIETCHIHS Kon u PesyabraTel 00y4eHus mo
(rpynna) (c YKa3aHueM KO}Ia) HAUMCHOBAHHEC AUCHUAIIIHHE
KOMIIeTeH M i HHIHKATOPA
(mpu HATHYHH JOCTHKEHUSI
OIIK) KOMIIeTeH MU
OIIK-1:— OIIK-1.1 3naer 3HATh.
CriocobeH npuMeHsTb 6a30Bble | OCHOBHI - OCHOBHBIE JKCIEPUMEHTAJIbHbIE
3HaHMs B 0bnactm U3NKM W | maTeMaTuKHy, JIaHHBIE u TEOPETHUYCCKUE
pagModu3nMKN 1 UCMonb30BaThb ¢$u3nKy, MPEJICTAaBIEHUS O CBOMCTBAX aTOMHBIX
nx B I'IpOCbeCCVIOHaJ'IbHOVl panmo(bygm(m sIep;
AGATE/IbHOCTU, B TOM HuCne B - CBA3b 3aKOHOB COXPAHCHUS CO
cepe neaarorn4eckon CBOWMCTBAMHU CHMMETPHH;
AGATENBHOCTH, - OCHOBHBIE JKCIEPUMEHTAJIbHbIE

JaHHblE U TEOPETHYECKHE OCHOBBI
000I09ETHON MOJISITH SITEp;

- OTIMYME MEXAYy COOCTBEHHBIM U
IKCHEPUMEHTAIbHBIM 3HAUECHUAMHU
KBaJIpyNOJILHOIO MOMEHTA SA7pa;

- OCHOBHbIE DKCIEPUMEHTaJIbHbIE
JaHHbIE u TeOpeTU4ecKue
IpeJCTaBIEHHs O CBOUCTBAaX YaCTHII;

- XapaKTEepUCTHKU II€PEHOCUHUKOB
B3aMMOACHCTBUN MEXITY
(byHIaMEHTaIbHBIMU YaCTHLAMUY,

- CIPYKTYpY M CHUCTE€MAaTHKy 4YacTHII

(CymepMy b THILIETEI);

- moHATHS 00 OKPaHHPOBKA U
AHTHIKPAHUPOBKH 3apsiia
(xoH(paitHMeHT);

- TCOPETHUUYCCKUEC OCHOBBI, OCHOBHBIC
IIOHATHUA W 3aKOHBI (1)I/IBI/IKI/I aTOMHOI'O
sgAapa U 3JICMCHTAPHBIX YaCTHUL.

- OCHOBHBIE MEXaHU3MBI SAOCPHBIX

peakuui;
- OCHOBHBIE 3aKOHOMEPHOCTH
B3aUMOIEHCTBUS MAarHUTHBIX

MOMEHTOB 3JICKTPOHOB U aTOMHOI'O
sapa MEXAy co00if M ¢ BHEIIHHUMHU
[OJISIMU,

-. 3aKOHBI PaJIMOAKTHBHOIO pacraja,
0COOCHHOCTH MPOLECCOB MOTJIOMICHHUS
W M3Iy4eHUs [] - KBAHTOB M MpPaBUIa
otbopa,

- 3aKOHOMEPHOCTH B3aMMOJCHCTBUE
SJCPHBIX YACTUI[ C BEIIECTBOM U
OHOJIOTMYECKUMH CHCTEMAMU,

- MEXaHHU3MBI B3aUMOIENCTBUSA
M3JTY4EeHUS C BEIECTBOM;

- eIMHULIBL 103 U aKTUBHOCTH,

OIIK-1.2 Ymeer | YMeETh: onpeaensaTh pa3Mepbl, SJHEprun
MIPUMEHATH 0a30BBIC | CBSA3M M MacChl sJep, CIMH M U30CIHH

! VkassiBaercst Tonbko s YK i OTIK (tpu HaTHYKH).




3HaHWs B 00JacTH
10763700471 u
panuodu3uKn u
UCIIONB30BaTh UX B
podeCCHOHATHHOM
NEATEIBHOCTH, B TOM
gnciae B cdepe
Te[arorrIecKom

JIeATeIILHOCTH;

siipa © MOMEHTBI HYKJIOHOB, SHEPTHU U
MIOPOTH PEeaKLui;

- HCIOJIB30BaTh
WHBapUaHT
KMHEMATHYECKHX
peakuui;

- HCITOIB30BaTh JAarpamMMBbI
OeiiHMaHa ISl pacuera BEpOsITHOCTEN
MPOLIECCOB B3aUMOACUCTBUS YACTHLL;

- 000CHOBAaTh HEOOXOIUMOCTh
BBEJCHHS KBAaHTOBOI'O YHCJIA KIIBETY;

- TIONB30BAaThCS  TEOPETUUECKUMU
OCHOBAMH, OCHOBHEBEIMH ITOHATHSMH,
3aKOHAMH, MOJCIIMU ¢bu3ukn
aTOMHOTO fpa M  DJIEMEHTapHBIX
YaCTHII.

- paccuMTHIBaTh  MAarHUTHBIE U
KBaJPYIOJIbHBIE MOMEHTHI AJIED;

- NPUMEHATh 3aKOHBI COXpaHEHUs B
pacnagax u B3aUMOJACUCTBUSIX;

- OIICHHUBATH BpeMs JKU3HHA
MIEPEHOCUYHKOB B3aUMOICHCTBUH;

- cTpouth auarpammbl OeliHMaHa A
pacnaja 4acTHIL;

- OILICHHUBATH paauyc
(yHIaMEHTaTBHBIX B3aUMO/ICHCTBUI.

peJ’IﬂTI/IBI/ICTCKI/Iﬁ
npu pacuere
XapaAKTCPUCTUK

OIIK-1.3
HaBbBIKAMU
NpUMEHEHEHNS
6a30BbIX 3HaHUA B
obnactn u3nkn m
"
B

Brnaneer

Branets: Meromamu pacyera
npoLeccoB paccesHus (popMybl
Pesepdopra);

- METOJIaMH pacueTa SHepTuH CBS3N
(hbopmyna Baiiuzexkepa);

pazvodusnkm - METOAAMH OLEHKH paJualiiOHHON
MCNonbL30BaTb MX 06CTAHOBKH,
MPOMECCMOHANBHON | _ \reronamu 3AIUUTHL OT H3ITYYeHUS;
[esaTenbHOCTH, B TOM
uicne B cdepe
neaarornyeckon
LesaTenbHOCTY;
OIIK-2:- OIIK-2.1 3Hath | 3HACT TCOPHIO M METOMIBI (DH3MUCCKIX
CnocobeH npoBOAUTb TEOPUI0O U METOMBI I/ICCHCHOBaHI/Iﬁ.
3KCnepuMeHTarnbHble 7 (b3HUeCKHX
TeopeTnyeckme Hay4Hble .
uccnenoBaHms o6bekToB, | MCCICAOBAHMH,
cucTeM " npoueccos, | METOJBI 06paboTkH
obpabaTbiBaTb M NPEACTaBNATb | SKCIIEpUMEHTATBHBIX
3KCNepuUMeHTasbHbIE AaHHbIE; JAHHBIX
OIIK-2.2 YMerp | YMeeT aHanu3upoBaTh M IPUMEHATH
aHAJIU3UPOBATh u (bl/I3I/I‘~IeCKI/I€ 3aKOHbl U SABJICHHUA AJIA
TPHMEHSTD peIICHAS 3a/1aY.

(1)I/I3I/I‘IGCKI/I€ 3aKOHBI
u SIBJICHUA JIIA
peuIeHuA 3aaa4.

OIIK-2.3
HaBBIKAMH

Bruaners

TIPOBEACHUS
¢du3mIecKoro
SKCIIEPUMEHTA u
METOJIaMH  OLICHKH
MOrPENIHOCTH
HU3MEpPEHU.

Braneer  HaBBIKaMu
¢du3ryecKoro
METOJaMH
HU3MEpPEHU.

IMPpOBCACHUA
OKCIICPUMCHTA n
OLICHKH MOrpCIIHOCTU




2. e 1 MeCTO IUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl

Jlucuuiuinia «ATOMHAs W syiepHas (DU3HKa»OTHOCUTCS K 0O@30601 9acTH pabouero y4eOHOTro
riana. Jlucuunianna u3ydaercst Ha 3xypce B 6 cemecTpe.
Lleny u3ydeHUs: IUCHMIUIMHBL K ATOMHAS U sJepHas hU3HKa»
Lenbio Kypca «AToMHas W siiepHas (U3MKa» SBISETCS OCBOCHHME CTYACHTAMH OCHOBHBIX NMOHATHH U
METOJIOB KJIACCHUYECKOTO M KBAHTOBOTO OIMHUCAHUS CTPOSHHS U CTPYKTYPBI aTOMHOTO Sipa, MPOLEcCOB
SJIEPHOTO pacrajia ¥ B3auMOJICHCTBUS YaCTHULL
JucuumuvHa «AToMHas W sjepHas (u3MkKa» 3aKaHYMBAET LUK TUCHMIUIMH «OO0mas ¢usuka», B
KOTOPBIX paccMaTpUBAIOTCS, B OCHOBHOM, KJACCHYECKHE NPEACTaBICHUS (U3UKH, M HAYHMHACT
O3HAKOMJICHHE C pe3yiabTaTaMu (U3NYECKUX SKCIEPUMEHTOB M TEOPETHUECKHUMH IPEACTABICHUSMH B
00J1aCTH KBAaHTOBOW TEOPHUU O CBOMCTBAX MUKPOOOBEKTOB U MATEPUU B LIETIOM.
Jlisi OCBOCHMSI JUCUUIUIMHBI HEOOXOAUMBI KOMIIETEHIINH, MTPEABAPUTEIBLHO C(OPMUPOBAHHBIE B PaMKax
U3yUYEHHs CIICAYIOIIMX AUCHUIUIMH. Kak PDusuka, Teopernueckass ¢usuka, JIuHeilHble U HETUHENHHBIE
ypaBHeHust ¢usuku, W30Opannele riaBel ¢usuku, KommbiotepHoe MoaenupoBanHue, OCHOBBI
coBpeMeHHBIX TexHosnorui, CoBpemennsie mnpobiemsl @KC, KommbiorepHsie TexHosoruu, Perienue
3aga4 1o npodmito, Pu3nka KOHASHCUPOBAHHOTO COCTOSHUS, DU3HKO-XUMUS HAHOCTPYKTYPUPOBAHHBIX
MaTepuaioB, BBeeHrne B MarHeTusM M MarHuTHble MaTepuaibl, Kpucramiorpadus, DnekTpuueckue u
MarHuTHele u3MepeHuss , @Ousuka NOITYNPOBOJHUKOB M JAMIIEKTPUKOB, MeramioBeaenue,
MaTeMaTH4eCKuil aHanu3, TuddepeHnraibHbe ypaBHEH!s, TCH30PHBIN aHAIN3 U BEKTOpHAs anreodpa.

YroObl NPUCTYIHUTH K U3YUYEHHUIO JTUCHUIUIMHBI «PU3MKa aTOMHOTO Spa U JIEMEHTAPHBIX YaCTUL»
CTYIEHT JOJDKEH 3HaTb OCHOBHBIC IOHSATHS M 3aKOHBl IEPEUMCIICHHBIX BBIINIE TUCLUIUIMH, YMETh
HAXOJIUTh NPOU3BOJHBIC (DYHKIMHA U UX MPEAENbl, YMETh MOJIb30BATHCS PA3JIOKEHUEM (DYHKIHUHI B pAn,
yMeTh pemath audQepeHnnanbHble YpaBHEHUS C NPUMEHEHHEM TPAaHWYHBIX M HAYalbHBIX YCIOBHH,
MMETh HaBBIKM HaXOXICHUS HEOIPEICICHHBIX U ONpe/IeIeHHBIX MHTErpasioB GyHKIUH. CTYACHT JOIKEH
UMETb MPEJCTaBICHUSI 00 OCHOBHBIX CPEJICTBaX M3MEPEHUH B 1a00paTopHOM (DPU3NUYECKOM NPAKTHKYME,
YMETh TOJIb30BaTbCs M3MEPHUTEIbHBIMH TNpUOOpaMH B paMKax JabopaTopHOro (pusnyeckoro
NPaKTUKYMa, UMETh HAaBBIKH PAacYeTOB MOIPEIIHOCTEH MPSAMBIX U KOCBEHHBIX H3MEPEHHH.

OcBoeHue JaHHOTO pasjena oOmed (QU3UKU sBIsSETCS 00s3aTeIbHBIM 3TarioM IMOATOTOBKU K
U3YyUCHHUIO pa3felioB TeopeTndeckod ¢usuku («KBaHToBas Teopus», «Dusuka KOHICHCHPOBAHHOTO
COCTOSIHHSI») ¥ CHIEIIMAIBHBIX JUCITUILIHH.

3. Conep:xanue padoyeii nporpaMmsl (06’beM TUCHHUIINHBI, THIIBI M BUABI y4e0HBIX
3aHATHI, y4eOHO-MeTOANYeCKoe o0ecneueHne CaMOCTOSITeILHOI PaGoThl 00yYaOIINXCS)

Coneprxanue padoueii mporpammsl npejacranieno B [Ipunoxenun Ne 1.



2. D oHJ OLIEHOYHBIX CpeacTB MO JUCHUIIJINHE

4.1. IlepeyeHb KOMIIETEHUMI M HHAMKATOPOB JOCTHKEHUSI KOMIIETEHIMI ¢ YKa3aHHeM
COOTHECEHHBIX € HHMH 3aIUIAHHPOBAHHBIX Pe3yJbTAaTOB O00y4YeHHs] MO JAUCHHUILINHE.
Onucanue KpUTEpHEB U MIKAJ OLCHUBAHUSA Pe3yJIbTATOB 00y4eHHsI 10 JMCIUIINHE.

Kox u ¢popmynupoBka KOMIETEHIIUH

OIIK-1 - Crioco6eH npuMeHsTh 6a30BbIe 3HaHUS B 00J1aCTU (PU3UKU U paAUO(PU3UKU U
UCIOJb30BATh X B MPO(ECCHOHANBHON NeSITEIbHOCTH, B TOM YUCIIE B cepe Meaaroruuaeckoit

JEATEIBbHOCTH,
Kon u Pe3ympTaThl 00y4eHUS 11O TUCIIHILTHHE Kpurepuu oleHUBaHUS PE3yILTATOB 00yUEeHUs
HaNMEHOBAaHUE
HWHJUKATOpa I?I 3 A 5
JOCTHXKECHUS yI[OB.:I(CTZOpI/IT «Y IOBIETBOP «Xopoto» «OTnIaHO
KOMIIETEHIIUN UTCIIBHOY »
CIIBHO»
OIIK-1.1 3HaTh: IlokaseBaer |Mmeer 3naer noutn|3HaeT B
3uaer ocHopL | CCHOBHBIC 9KCIIEPUMEHTAIIbHbIC JTaHHBIC H|TOJTHOE 3HAYHUTENBHBIC | BCE,
MATEMATHKH, TEOPETUYECKHE MPEICTABICHHS O CBOHCTBAX ATOMHBIX|HE3HAHUE po0enbl B JIOIyCKAaeT
saep; Matepuaiia  |[3HaHWSX, HE3HAUMTE
uzmxcn, CBSI3b  3aKOHOB  COXPAaHCGHHsS CO  CBOMCTBaMH|MIU HMEET|I0MyCKaeT BHBIC
PaANOBMSMKN | cvverpum; (parMeHTapH |CyIIECTBEHHBI [OIMOKH B
OCHOBHBIC 9KCIEPUMEHTAIIbHbIC JTaHHBIC u|blc 3HaHWA|C OLIMOKH B|OTBETaxX
TEOPETHIECKHE OCHOBBI 000I0UETHOM MOZIENH Sep; HEeOONBIION  |OTBETax
OTJIHYHME MEX]Y COOCTBEHHBIM M DKCIIEPHMEHTAIIbHBIM |4aCTH
3HAYCHHUSMHU KBAJPYIOJILHOTO MOMEHTA S7Pa; MarepHaia,
OCHOBHBIC 9KCICPUMEHTAJIbHbIC JTaHHBIC | I0ITyCKaeT
TEOPETUYECKUE MPEIICTABICHHUS O CBOMCTBAX YaCTHUL, |TpyOble
XapaKTepUCTHKNA  TIEPCHOCYNKOB  B3aWMOMACHCTBHIA|OMIMOKH
MexIy GyHIaMECHTAIBHBIMH YaCTHULIAMH;
CTPYKTYpPY u CHCTEMATHUKY YaCTHIL
(CymepMyIbTHILIETHL);
MOHATHS 00 SKPAaHUPOBKM M aHTHUIKPAHUPOBKH 3apsiia
(xomaiiment);
. TEOPETHYECKHE OCHOBBI, OCHOBHBIC TTOHSTHS M 3aKOHbI
(bH3MKK aTOMHOTO SIApa ¥ 3JIEMEHTAPHBIX YaCTHII.
OCHOBHBIC MEXaHH3MBI SACPHBIX PEAKIIHUIl;
OCHOBHbIC 3aKOHOMEPHOCTH B3aMMOJICHCTBHS
MarHUTHBIX MOMEHTOB 3JICKTPOHOB M aTOMHOTO si/ipa
MeXIy cOOOW U ¢ BHEITHUMU TIOJISIMU;
3aKOHBl ~ PAJMOAaKTHBHOIO pacmajga, OCOOCHHOCTH
MPOLIECCOB MOTJIOMICHUS. M M3JIy4eHUs [| - KBAaHTOB U
TIpaBmiIa 0ToO0pa,
3aKOHOMEPHOCTH B3aUMOJCICTBUE SACPHBIX YACTHUIL C
BEIL[ECTBOM U OMOJIOTHYECKHUMH CHCTEMaMH;
MEXaHHU3MBbI B3aUMOJCHCTBHS U3IYYCHHS C BEILIECTBOM;
C/IMHHLIBI /103 M aKTHBHOCTH,
OIIK-1.2 VMeTs! He ymeer VYwmeer, HO| Ywmeer, VYmeer B
Vmeer ONpENENATh pa3Mepbl, SHEPIUH CBSI3U M Macchl sep, JIOITyCKaeT JIOMYCKAET |COBEPILEHC
e CIHH W U30CTIHH S7IPA 1 MOMEHTBI HYKJIOHOB, SHEpIHH H 3HAYHUTENBHBIC |HE3HAYUTEI |TBE
MIOPOTH PEAKLIHIA; OIINOKH BHBIC
Gazosbie UCIOJIb30BaTh PENITUBUCTCKUI HHBAPUAHT MPH pacdeTe OIINOKH
SHaHWA B|knHEMAaTHIECKIX XApAKTEPUCTHK PEAKITUIA;
obnactu KCMONIb30BaTh auarpaMMsl @DeliHMaHa UL pacueTa
(07637191 H|BEpOSITHOCTEH MPOLIECCOB B3aMMOJCHCTBHS YaCTHLI;
pamuodu3uky |000CHOBATE HEOOXOAMMOCTH BBEJCHHA KBAHTOBOIO
u YHCIIa KIBETY;
HCITONB30BATE |HO/b30BaThCA TEOPETUIECKMMH OCHOBAMH, OCHOBHBIMH
X p|TOHATHAMH, 3aKOHAMH, MOJCIAMH (QH3MKH aTOMHOTO
podeccHoHaT SIpa ¥ AIEMEHTAPHBIX YaCTHII.
o pacCUMTHIBATh MAarHUTHBIC U KBAaJPYNOJbHBIE MOMEHTBI
BHOU aep:
ACATCIBPHOCTH, |pumeHsTh 3aKOHBI COXpPAaHEHHs B  pachagax o
B TOM 4YHCJIC B|B3amMOIECHCTBHSIX,
cepe OLICHHMBATh BpeMsi JKU3HU HEPEHOCYHKOB




EearoruaeCcKo |B3auMOAEHCTBUM;
i cTpouTs nuarpamMbl DeliHMaHa A7 pacnana YacTull,
JIeSITeILHOCTH, |OUECHUBATE PayC (hyHIaMEHTAIbHBIX B3aUMOICHCTBHI.
OIIK-1.3 Bnagerts : [Ipaktuuecku |Bnaneer Brnaneer, Bnameer B
Brazeer METO/IaMHU pacyeTa mporeccoB paccesHust (popMyIst HE ciabo, JIOITyCKAeT ~|COBEPILICHC
HABBIKAMH Pesepopma n Morta); BIIAZICCT JIONyCKaeT  |HE3HAYMTEN |TBE
NpUMEHeHeHus | METO/IAMHU pacyeTa SHepruu csizu ((popmysia SHAYHUTEITbHBIC |bHBIC
6a30BblX BaﬁHSCKKCpa) ) OIIMOKH OIITHOKH
3HaHV|l>‘| B METOAaMH pacdye€Ta MarHUTHBIX M\?MGHTOB ;mep;

6nactu METOAaMH OIICHKH paJMalliOHHON 0OCTaHOBKH;
?bVBVlKVl " METOJaMU 3aI0UTHI OT I/I3J'Iy‘{CHI/ISI;

METO/IaMH pacdeTa Iopora U SHEPTUU PEaKIIUH;

paanodursnkm
n
MCNO/b30BaTb
nx B
npocheccmoHan
bHOM
NeATenbHOCTH,

B TOM 4nCNe B
chepe
neaarornyecko
7
[esaTeNbHOCTY;

OHK'Z - CnocobeH npoBOANTb 3KCNEPUMEHTAIbHbIE N TEOPETUYECKNE Hay4HbIE NCCNEAOBAHUSA 06BbEKTOB, CUCTEM U
npoueccos, O6paGaTblBaTb N NpeacTaBfidTb 3KCNEPUMEHTAsIbHbIE AAHHbIE;

Koo n Pezynprars! 00y4eHHs IO AUCIUTLIHHE Kpurepun oneHnBaHuS pe3ynbTaToB 00yIEeHHS
HaMMEHOBAaHHE
UHJIMKaTOpa 2 («He 3 4 5
JIOCTYDKCHUS yaoBieTBopHT | (<Y IOBIETBOP X «OT1Im4H
KOMIICTEeHIIH €ITBHOY) HTEIBHOY) «roporo» o»
OIIK-2.1 3Hatp |3HATB! IlokaseBaer |Mmeer 3naer noutn|3HaeT B
METOJIBI OCHOBHEIC 9KCIIEPHIMEHTAIBHBIE JTAHHbIE 1| TI0ITHOE 3HAYUTENBHEIE [BCE,
SKCIEPUMEHTANb | TEOPETUUECKUE NPEACTABICHUS O CBOWCTBAX ATOMHBIX |HE3HAHHE po0OeIsl B JIOIyCKaeT
HBIX U aep; Marepuaa 3HAHUSX, HE3HAYNUTET
TEOPETHIECKUX | CBSI3b  3aKOHOB  COXPaHEHHWS CO  CBOMCTBAMU|HIIH HMEET| IOy CKaeT BHBIE
Hay4HbBIX CHMMETPUH; (parMeHTapH |CyIIECTBEHHHI |OMMUOKA B
HCCIIeTI0BaHUH OCHOBHEIE 9KCIIEPHIMEHTAIBHBIE JTAHHBIE u|ble 3HaHMSI|€ OIIMOKH B|OTBETax
00BEKTOB, TEOPETHIECKHE OCHOBBI 000TOUETHOM MOZIeNH saep;  |HeOosbmIoi  |oTBeTax
CHCTEM H OTJINYUE MEXTy COOCTBEHHBIM H HKCHEPHMEHTAIBHBIM|9acTH
TIPOIECCOB, 3HAUCHMSIMH KBaJPYIIOJIHHOIO MOMCHTA SIIpa; MarepHaa,
0o0pabaTbIBaTh U | OCHOBHBIE 9KCIIEPHIMEHTAIBHBIE JTAHHbIE 1| IOITyCKaeT
MIPEACTABIISTH TEOPETHIECKHE TPE/CTABICHNS O CBONHCTBAX YacTHL, |TpyObIe
SKCIEPHMEHTANb | XapaKTePUCTUKH  IEPEHOCYMKOB  B3AaHMMOICHCTBUM |OMMOKK
HBIC JAHHEIC MexIy GyHIaMECHTAIBHBIMH YaCTHULIAMH;
CTPYKTYpPY u CHCTEMaTHKy YaCTHII
(CymepMyIbTHILIETHL);
MOHATUS 00 SKPAaHUPOBKU M aHTHUIKPAHUPOBKH 3apsiia
(xomaiimenT);
. TEOPETUYECKUE OCHOBBI, OCHOBHBIE MTOHATHS U 3aKOHBI
(U3UKM aTOMHOTO Spa 1 YJIEMEHTapHbIX YaCTHII.
OCHOBHBIE MEXAHH3MBI SIIEPHBIX PEaKIHi;
OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUS
MarHUTHBIX MOMEHTOB JJICKTPOHOB M aTOMHOTO Spa
MEXIy cOOO0W U ¢ BHEITHUMU TIOJISIMU;
3aKOHBl  PAJMOAKTHBHOTO pAaclana, OCOOCHHOCTH
MIPOLIECCOB IMOTJIOIICHNS U M3IIydeHHsS [ - KBaHTOB U
TIpaBIiIa 0TO0pA,
3aKOHOMEPHOCTH B3aUMOJCHCTBHE SIIEPHBIX YACTHUI] C
BEIIIECTBOM M OHOJIOTHYECKUMH CHCTEMaMH,;
MEXaHHU3MBbI B3aNMOICHCTBUS U3IIYyICHNS C BEIIECTBOM;
€AVHHIIBI 103 ¥ aKTHBHOCTH,
OIIK-2.2 YMmerh |YMeTh: He ymeer Ywmeer, HO| YMmeer, Ymeer B




TIPOBOOUTH ONpeaciiiATh pasMEpbl, DHCPrUU CBA3UW U MACChbl A1EDP, JOITyCKacT JOIIYyCKacT |COBEPIIC

9KCHEPUMEHTANb |CIIMH U U30CIHH Sipa U MOMEHTBI HYKJIOHOB, SHEPTUU U 3HAYNTEIIbHBIC |HE3HAUUTEN |HCTBE
HBIC U TOpPOTH PEAKLUH; OIIMOKH BHBIC
TEOPETUYECKUE |KMCIOJIb30BATh PESITUBUCTCKUIN MHBAPUAHT MPU pacyere OIIMOKH

Hay4yHbIE KMHEMAaTHYEeCKUX XapaKTePUCTUK PeaKIuii;

HUCCIIEZIOBAHUSl  |UCNONb30BaTh JuarpamMmbl @DeliHMaHa s pacuera

00BEKTOB, BEPOSITHOCTEHN MPOLIECCOB B3aUMOJEHCTBUS YaCTHUL,

CHCTEM U 000CHOBaTH HEOOXOAMMOCTH BBEIACHUS KBAaHTOBOI'O

TPOLIECCOB, YHCIIa <IBETY;

06pa6aTI)IBaTI> " |TIOJIB30BATHCA TCOPETUYCCKUMH OCHOBAMH, OCHOBHBIMHU
NPEACTaBIATh IIOHATHUAMH, 3aKOHAMH, MOICIIAMHU (I)I/I3I/IKI/I aTOMHOI'0
OKCIICPUMCHTAJIb |Apa U DJICMCHTAPHBIX YaCTHUII.

HBIC TaHHBIC, paccuuThIBaTh MarHUTHBIE U KBaJPYNOJIbHBIE MOMEHTHI
AICD;
MPUMEHATH 3aKOHBl COXpAaHEHWs B pacmajax u
B3aMOJCHCTBHAX
OIICHHBATh Bpems JKU3HHA MIEPEHOCYMKOB
B3aMOJCHCTBHIA;

CcTpouTh nuarpammbl OelfHMaHa Ui pacnaja YacTULL;
OLICHUBATH Pagiyc (yHAAMEHTAIbHBIX B3aNMOICHCTBHH.

OIIK-2.3 Brnanets: [pakTnaeckn |Braneer Braneer, Brnaneer
Bnazets METOIaMH pactera IporeccoB paccestaust (Gopmysst HE cnabo, JIOMYCKaeT |B
HaBBbIKaMHU Pesepdopna); BJIajieeT JIOITyCKAaeT HE3HAUMTEN |COBEpLIE
MPOBEACHUS . METOIaMH pacueTa SHepruu csi3u (Gopmyma 3HAYHUTENBHBIC | BHBIC HCTBE
9KCIIEpUMEHTAIE | Baliizekkepa); OIIIOKU OIIIOKU

HBIX U METOIaMH1 pacyeTa MarHUTHBIX MOMEHTOB S7ED;

TEOPETUYECKHX |METOJAMH OLICHKH PaJUallMOHHOI 0OCTaHOBKH;

Hay4HbBIX METO/IaMH 3aILUThI OT U3Iy4CHHUS;

HCCIIEZIOBaHUI | METOAMH pacyeTa Iopora U SHEPrUH PeaKiuy;

00BEKTOB,

CHCTEM U

IPOLIECCOB,

o0pabaTbIBaTh U

[PEJICTABIIAT

9KCIIEPUMECHTAIIb

HEIC JaHHBIE,

Kputepussmu  OllEHWBaHUS OCBOCHHUS KOMIIETEHIIMH  SIBISIOTCA  Oallibl, KOTOpHIE
BBICTABJISIFOTCS MIPEOIaBaTe/ieM 3a BHUBI JIEATCIBHOCTH (OIIGHOYHBIC CPEICTBA) IO HTOraM
U3yueHHs MOAyJIeH (pa3esoB TUCIUIUIMHBI), IEPESUUCICHHBIX B PSUTHHT-TNIAHE TUCIIUIUIHHBI.

[llkana mnepeBoja O0auIOB pEUTHMHra B MNATUOAJUIBHYIO IIKAIYy MTOTOBOM OLIEHKH IIO
JHACIUTLINHE:

ot 0 10 44 GanIoB — HEYIOBJIETBOPUTEIHLHOY

ot 45 no 59 6annoB — «yIOBIETBOPUTEIHLHOY,

ot 60 1o 79 6amnoB — «xXOpOIIO0»;

ot 80 1o 110 6aJUI0B — «OTJIIMYHOY.

4.2. TunoBble KOHTPOJIbHBbIE 32JaHUS WJIN HHbIE MATEPHAJIbI, HE00X0AUMBbIE /1JIsl OlleHUBAHUS
pe3yJabTaToB 00y4YeHHs N0 JUCHUIINHE, COOTHECEHHBIX C YCTAHOBJICHHBIMU B
o0pa3oBaTe/ibHOI MpOrpaMMe HHAMKATOPAMH JOCTHKEHHs KOMIeTeHIuil. MeTonnueckue
MaTepHaJibl, ONpeie/solIue NPoueaypPbl OLlCHUBAHUS Pe3y/1bTATOB 00y4eHHs MO

OUCIIUIIJIUHE.
DTaIrbl OCBOCHUS PesynmeTaThl 00y4eHus
O1ieHOYHBIE
cpencTBa

OIIK-1.1 3naer 3HATh.
OCHOBBI - OCHOBHBIC IKCTICPIMCHTAILHBIC TaHHBIC U TCOPETUUCCKUC TIPEICTaBICHUS
MaTeMaTHKH, 0 CBOMCTBaX aTOMHBIX SI/IED; Tecr,
¢bu3nky, - CBSI3b 3aKOHOB COXPAHCHHS CO CBOWCTBAMY CHMMETPHH; pelIeHne 3a1aq




- OCHOBHBIE OJKCIIEPUMEHTAJbHBIC JAHHBIE W TEOPETHYECKHE OCHOBBHI | KOHTPOJIbHAS
000I104€UHOM MOJIENH SEp; pabora
- OTIMYNE MEXAY COOCTBEHHBIM H SKCHEPHMEHTAIBHBIM 3HAa4YeHHSMH | JabopaTopHbIC
KBaJ]pYyIOJILHOI'O MOMEHTA SI/1pa; paboTsI
- OCHOBHBIE 3KCIICpPHMEHTAJIbHBIC JAHHBIE U TEOPETHUECKHE TIPEJICTABIICHHS
0 CBOMCTBAaX YacCTHII,
- XapaKTEePUCTHKH MIEPCHOCUHKOB B3aNMOZCHCTBUH MEXIY
(yHIaMEeHTaIbHBIMU YaCTUIIAMH;
- CTPYKTYPY U CHCTEMATHKY YaCTHI] (CyIIepPM yIbTUILIETHL);
- HOHSTHS 00 YKPAHUPOBKHU U aHTHIKPAHUPOBKH 3apsina (KoH(paiHMEHT);
- TEOPETUUECKUE OCHOBBI, OCHOBHBIE TOHSTHUS U 3aKOHBI (PH3UKH aTOMHOTO
SIApa M JIEMEHTAPHBIX YaCTHII.
- OCHOBHBIE MEXaHU3MBbI SJEPHBIX PEAKIIIH;
- OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJCHCTBHS MAarHUTHBIX MOMEHTOB
3JIEKTPOHOB M @TOMHOTO SI/Ipa MEKTy COOOH M ¢ BHEIIIHUMH HOJISIMH;
-. 3aKOHBI PaJIMOaKTUBHOTO pacnaia, 0COOEHHOCTH IPOLECCOB MOTJIONMICHUS
" M3nMydeHus [| - KBaHTOB M IpaBHiIa 0TOO0pa,
- 3aKOHOMEPHOCTH B3aMMOJICHCTBHE SACPHBIX YAaCTHI[ C BEIIECTBOM H
OMOTIOTHYECKUMH CHCTEMaMHU;
- MEXaHNU3MBbI B3aUMOJICHCTBHS M3ITyIEHHS C BELIECTBOM;
- SAMHMIIBI 103 ¥ aKTHBHOCTH,
OIIK-1.2 Ymeer YMmers:
TIPUMEHS T - ONIPEETATh pa3Mephl, SHEPTUH CBSI3U M MacCHI siJiep, CIIMH U U30CIUH siapa | Tecr,
0a30Bble 3HAHUSA B | U MOMEHTHI HyKIIOHOB, SHEPTHH U ITOPOTH PEAKIIHNH; pemieHue 3aga4d
obsracty PU3NKU U | - UCTIONB30BATh PENIITUBUCTCKUI MHBAPUAHT IIPU pacuyeTe KHHEMAaTUIECKUX | KOHTPOJIbHAS
panuodu3uKu 1 XapaKTEPUCTUK PEaKIHH; pabora
WCIIONB30BATh UX B | - HCIIONB30BaTh JuarpaMmbel DeliHMaHa Uil pacyera BEpOSTHOCTEH | JlabopaTopHbIe
po()eCCHOHAIBHO | MPOLIECCOB B3aMMOICHCTBHUS YaCTHII; paboTsI
i IesITeNnbHOCTH, B | - 000OCHOBAaTh HEOOXOANMOCTD BBE/ICHHSI KBAHTOBOTO YHCIIA KI[BET,
TOM 4YHCIIe B cepe | - TIONIB30BAThCS TEOPETHUECKHMH OCHOBAMH, OCHOBHBIMH ITOHSATHSMH,
e[arorraecKom 3aKOHaMH, MOAEAMH (PU3NKU aTOMHOTO SI/Ipa ¥ SJIEMEHTapHbIX YaCTHII.
JIeSTeIILHOCTH; - PacCUMTHIBATH MAarHUTHBIC W KBAAPYIIOJbHBIE MOMEHTHI S/IEp;
- IPUMEHATH 3aKOHBI COXPAHEHHUS B pachajax v B3aUMOJICHCTBHSAX;
- OLICHHMBATh BPEMS )KU3HH NIEPEHOCUYNKOB B3aNMOACHCTBUH;
- cTpouTh AnarpaMmsl deifHMana IS pacraa 4acTull,
- OLIEHNBATh paguyc GyHIAMEHTAIBHBIX B3aUMOJICHCTBHUI.
OIIK-1.3 Bnanets: Tecr,
Brnaneer naBbikamn METOaMH pacdera mporeccoB paccesaust (popmyinst Pesephopaa u); pemieHue 3agad
HPHMCHCHEHUA METOaMH pacuera SHepruu cesi3u ((popmyia Baiinzekkepa); KOHTPOJIbHAs
6a30BbIX 3HAHNH B METOJaMH pacyeTa MarHUTHBIX MOMCHTOB sIEp; pabota
obmact pusxu n METO/IAMH OLIEHKHU PaMAlMOHHOM 0GCTaHOBKH; 71a6opaTOpHBIE
ﬁiilggg);lfﬁ ﬁx 5 METOJIaMH 3aIUTHI OT U3JyYCHHS, paboTsI
PODECCHORATHHOR METOJIaMH pacyeTa I10pora ¥ SHEPTHH PeaKnu
JCATCIBHOCTH, B TOM
gmcie B cepe
neaaroru4ycCKon
JACATCIBHOCTH
OIlK-2.1 3HaeT MEeTO/BI IKCIIEPUMEHTATBHBIX ¥ TEOPETHIECKAX HAYIHBIX HCCIICIOBAHMI Tecr,
3HATh METOIBI 00BEKTOB, CHCTEM H IPOLECCOB, 00pabaThIBATH U MIPEACTABIATH pelieHue 3a1a4
OKCIIEpPUMEHTAIBHBIX | IKCICPUMCHTAIBHBIC TAHHBIC KOHTPOJIbHAS
U TEOPETUYECKUX pabota
HAayHqHBIX - nabopaTopHbIe
HCCIIeJOBaHN]
00BEKTOB, CHCTEM H paborsl
HPOLIECCOB,
o0pabaTbIBaTh
IIPEJCTaBIIATh
OKCIICPUMCHTAJIBHBIC
JAHHBIC
OIIK-2.2 Ymers YMeeT npoBoauTh IKCIIEPHUMEHTAIBHBIC i TEOPETHIECKUE HAYIHBIE HCCICIOBAHMS KOHTpOJIbHAS
IIPOBOAUTH 00BEKTOB, CHCTEM H TIPOLECCOB, 00pabaThIBATH U MIPEACTABIATH pabora
OKCIICPUMCHTAJIBHBIC OKCIICPUMCHTAJIBHBIC JIaHHBIC,

" TCOPECTUUCCKUC
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HayJHBIC
HCCIIEIOBAHHUS
00BEKTOB, CHCTEM U
MIPOIIECCOB,
o0pabareIBaTh U
MIPECTABIIATh
IKCIIEPUMEHTAILHBIC
JIaHHbBIE;

OIIK-2.3 Baazers Bnaneer uaBbikamu poBeneHUS IKCIIEPUMEHTAIBHBIX M TEOPETHISCKUX HAYYIHBIX | KOHTPOJbHAS
HaBBIKAMU UCCIEI0BAHNK OOBEKTOB, CHCTEM H MPOLECCOB, 00pabaThiBaTh M MpPEJCTaBIATH | padoTra
TMIPOBCACHUA OKCIICPUMCHTAJIBHBIC JIaHHBIC,
OKCIECPUMECHTAJIBHBIX
1 TCOPECTUUCCKUX
Hay4HBIX
HCCIICI0BAHUN
00BEKTOB, CUCTEM H
IIPOLIECCOB,
o0pabaTbIBaTh
NIPEACTaBIIATh
OKCIICPUMCHTAJIBHBIC
JaHHBIC;

4.3 PeHTHHI-IIJIAH JUCIUILTHHDBI

PeliTUHr—1aH qUCHUIUIMHBI TIpe/icTaBieH B [lpunoxxenun 2.

IK3aMEeHALIMOHHBIE ONJIeThI

DK3aMeH SIBIISICTCS OLCHOYHBIM CPCACTBOM JIA BCCX 3TAIIOB OCBOCHUA KOMHGTGHL{I/II\/’I.

CrpykTypa 5K3aMEHAIIMOHHOTO OuieTa:
Bunem cocmoum u3 08yx meopemuueckux 60npocos, no 00HOMY U3 KAHCO020 MOOYJIAL.

[TpumepHbIE BOIPOCHI TSI pyOKHOTO U MPOMEXKYTOYHOTO KOHTPOJIS:

Monyasb 1. finepuas pusuka

Beenenue. OtkpeitTue siapa u obmue noustus. Ceuenue paccessuus. @opmyna Pesepdopra.
Hudpaxnuonnoe paccestuue yactun. @opmyna Motra. @opm-daktop. Pacnpenenenue 3apsaa B
HYKJIOHE
SAnepusbiii mapk. NZ-nmuarpamma siaep. Macca v sHeprusi CBsi3H spa. DHeprus OTJAeNICHHs HYKJIOHA,
YacTHUIIBL. Y IesibHAs SHeprus cBs3u. Jledext maccol. Monens @epmu-rasza ais sapa. Mozaenb
XKUJKOM Karun 1A siapa. Gopmyna Balinzekkepa.
OcHoBHOE U BO30yX/1eHHOE cocTostHUE siapa. CoXpaHSIOMIMeCcs BeIMYMHbBI U KBAHTOBBIE

yucia. CrnuH saapa. YerHocts. ToxkaecTBEHHOCTh yacTll. CTaTHYECKUE 3JIEKTPOMArHUTHbIE
MOMEHTHI.
Monens siaepabix o6osouek. CIMH U YeTHOCTh B MOJIeNN 000J104eK s1pa. OrpaHu4eHHOCTh
OJIHOYaCTUYHOU MOJENH
oOosouek. Bpamarensusie ypoBHu siaep. KosebarenbHble ypoBHH sifiep. PeanbHblii siaepHbIi
CIIEKTP.
CpolicTBa AEPHBIX CWII. XapaKTEPUCTUKH ACUTPOHA. 3apsa0Bas HE3aBUCUMOCTD SIEPHBIX CHUIL
N3ocnun yactui u siaep. CruH - opOuTanbHble cuiibl. OOMEHHBIN XapakTep HyKJIOHHBIX
B3auMoeicTBUi. PanuansHas popma saepubix cuit. Teopust FOkaBsl.
OO11Me 3aKOHOMEPHOCTH pacnaja. o - paJlOaKTUBHOCTh. [3-pacmaj. y- pacma.
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SnepHble peakuu. 3akoHbI cOXpaHeHus. KuHemaTuka siiepHbIX peakunid. MeXxaHu3MBbI sIIEpHBIX
peakmuii. Ceuenne oOpa3oBanusi coctaBHOTO sipa. Dopmyna bpeiita— Burnepa. [psimbie
SJIEPHBIEC PEAKIUU
Dddext Meccbayspa BzaumopeiicTBue sSACpHBIX YACTHI] C BEIIECTBOM. [IpOX0KACHHUE TKEIBIX
3apsKEHHBIX YaCTULl 4yepe3 BelecTBO. [IpoxoxkaeHue JIETKUX 3apshKEHHBIX YacTULl 4epes
BelecTBO. [IpoxoxkaeHue y - KBAaHTOB Yepe3 BEIEeCTBO. Jpyrue MexaHu3Mbl B3aUMOACUCTBUS
U3JIy4ECHUS C BELIECTBOM:

Mopayab 2.9/ieMeHTapHble YaCTHLbI.
YacTuupl ¥ B3aUMOJEHCTBUA. Y CKOPUTENIN YaCTUL. DJIEMEHTapHbIE YACTUILIBL.
OKCIIEpUMEHTAILHOE MCCIEN0BAHUE CTPYKTYPBI YaCTULl. THIIbI, painychl 1 KOHCTAHTBI
B3auMOJCHCTBUM yacTull. [[uarpammel PelHMaHa U1 3JIEKTPOMAarHUTHBIX B3aUMOACHCTBU.
KBanTbI Apyrux noseu.
Cucremaruka yactuil. OCHOBHBIE Y3IIbl TUarpamMM (PyHJaMEHTAJIBHBIX B3aHUMOACHCTBHMA. 3aKOHBI
coxpaHeHus B Mupe yactull. IIpaBuio Hakano — Hammmkumel — I'enui- Manna. KBapku.
KBapkoBast cTpykTypa jerdaiiiunx OaprOHOB M ME30HOB. JlekyruieT 6apuoHOB
TpynHoctu kBapkoBoi Mmojenu. LlBer. AnpoHbl — HaOOPBI IBETHBIX KBapKoB. [ 'mroonsr. KX/,
DKpaHHMPOBKA U aHTUIKPAHUPOBKA 3apsia. Acumnroruyeckas cBoboaa. CTpyKkTypa mIpoToHa.
OtcyrcTBUE KBapKOB B CBOOOIHOM COCTOSIHUM. JloKa3aTenbCcTBa CyIIeCTBOBAaHHS KBAPKOB.
Tsxensle KBapKu
Cnabsle B3aumoseiictBusa. Crabble pacnazpl. 3apsikKeHHbIE U HeWTpaibHbIe ciaadbie  Toku.
HecoxpaHeHune 4eTHOCTH B ¢1a0bIX B3auMMOJAEHCTBUAX. CHHUPaTbHOCTD.
3apsoBoe conpspkenue. O6pamenue Bpemenu. CPT — teopema. DTamsl pa3BUTHS TEOpHiA
oObenMHeHns B3auMmoJjelcTBuil. Benukoe oobeaunenue. CynepcumMmeTpust.
Bcenennas, ceunerenscTBa 6onbmoro B3psiBa. IlepBbie MruoBenust Beenennoit. Jlo3Be3iHbIN
cUHTe3 saep. bapuoHHas acuMMeTpus, OTCYTCTBUE aHTUBeIecTBa. Huauus. 3Be3aHas spa.
SnepHble peakuu B 3Be3/1aX 3aKIIOUNTENbHBIE CTAIUNU )KU3HU 3B€3/1. KOoHEUHbIe dTanbl
sBosmonuu Beenennoit Kocmuueckue my4u..
Ha ocHOBe naHHBIX BOIIPOCOB COCTABJICHBI TECTOBBIC 3aaHUs, [TO3BOJIAIOIINE KOHTPOJIUPOBATh
KaueCTBO YCBOEHHUSI CTyJIEHTAMHU TEOPETUUECKOT0 MaTepralla Kypca. 3aHATHs, Ha KOTOPbIX
[IPEAJIararOTCs TECTOBbIE 3aJaHUsl, YKAa3aHbl B PEUTHUHI - [UIAHE JUCLUIIIINHBIL.

IIpumep IK3aMeHANIMOHHOTO OWJIETA:

Muno6pnayku Poccuiickoit @enepanuu
OI'bOY BO «bamkupckuii rocy1apCTBEHHBIN YHUBEPCUTET»

OU3UKO-TEXHUYECKUN UHCTUTYT
Kadenpa obmieit puzuku

3K3AMEHAIIMOHHBINA BUJIET Ne 1
IO JUCIUIIIINHE «ATOMHAas U siiepHas (pu3nKa»
Hamnpasnenne 03.03.03 «PAJIMODPU3NKA»
[Mpoduns «I{udpoBsie TexHOTOTHH 00PAOOTKH MH(MOPMALIU»

1. SAnepusiii napk. NZ-nuarpamMma cTaOUIBHBIX U JOJITOKUBYIIUX SIAEP.
2. TpyaHocTH KBapKOBO# Mojenu. [[Ber.
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«Y TBEPKIAO»

o o r
3aBenyromuii kadenpoit ‘ bamananos M. X.

(moamuce) (®.1.0.)

B pamMkax ucronb30BaHUs MOYIbHO-PEUTHHIOBOM CHCTEMBI O0YUYEHUS U OLICHKH
yCIIEBAEMOCTH CTYJICHTOB UTOTOBAs OLIEHKA 3HAHUHM CTYIEHTA M0 JTUCIMILIIMHE POU3BOIUTCS IO
cymMMe 0aiyioB, MOJYYEHHBIX B paMKaX TEKYIIETo U pyOeKHOro KOHTPOJISI 3HAHUH, yMEHUH U
HaBBIKOB B TCUCHHE CEMECTPA, U OAIJIOB, OTYYEHHBIX HA SK3aMEHE.

3a paboty B cemecTpe CTyIeHT noiy4aer A0 /0 OaisioB 3a BHINOJHEHHUE 33aJaHUN B paMKax
TEKYIIETO ¥ PyOeKHOT0 KOHTPOJIS U JONOJHUTENBHO 10 10 6amioB 3a pe3ynbTarhl yuacTus B
OJIUMITMAJIE CTYJCHTOB 10 001eit pusuke. [y gomycka K 3K3aMeHy CTYJIEHT JOJDKEH HaOpaTh B
cemecTpe He MeHee 35 OaioB.

MakcumManbHOE KOJTMYECTBO OAJIIOB, MMOJlydaeMoe CTYJICHTOM Ha dK3aMeHe, cocranisier 30
0aJIoB.

ITepeBox ouenku u3 100-6amibHON B 4eTHIPeXOAIIBHYIO IPOU3BOAUTCS CIEAYIOIIUM 00pa3oM:
- oiinuHO — oT 80 10 110 GaytoB (Bkitoyast 10 moompuTeibHbIX 0aJIIOB);

- xopo1o — ot 60 g0 79 6annos;
- YIOBJIETBOPUTENBHO — OT 45 10 59 6amios,;
- HEYIOBIIETBOPUTEILHO — MeHee 45 6aios.

Kpurepuu oneHnBaHust 0TBeTa HA IK3aMeHe!

MakcumanbHas orieHka — 30 0aJUTOB CKJIA/IBIBACTCS U3 OLICHKH 3@ OTBET HA TCOPETHUCCKHUEC
BOTIPOCHI OmiieTa (JBa BOIpOCa OIIEHUBAIOTCS MakCUMaibHO 110 10 0asioB KaXK/plil), U OIICHOK 3a
OTBETHI Ha JIOTIOJIHUTEIILHBIC BOITPOCHI (JIBa BOMIpOCa, OIICHUBAEMBIX KaXK/IbIi B 5 Oaia
MaKCHUMAJIbHO).

3a oTBeTHI HA BONPOCHI OWJIeTa BHICTABJISIETCS

- 15-20 6ann0B, ecaM CTYICHT JAajl IOJIHbIE, Pa3BEpHYThIE OTBETHI HA BCE TEOPETUYECKHE
BOTIPOCHI OMieTa, MPOJeMOHCTPUPOBall 3HaHHE (HOPMYJI, TEPMHUHOJIOTUH, TOHUMaHUE (PU3UYECKON
CYTH SIBICHMHA M AKCIIEPUMEHTOB, YMEHHE IOCJIEOBATENIbHO W JIOTHYHO OTBEYATh HA BOIPOCHI
Ousera B 00beMe PEKOMEHIOBAHHOM JTUTEPATYPHI.

Crynent ©0e3 3aTpyIHEHM OTBETWJI Ha YTOYHSIOIIME BOINPOCHI IPENOAaBaTeNs I10
MaTepHuaiam Ouera.

- 10-14 6a/1510B BBICTABIIACTCS CTYJCHTY, €CIIU CTYACHT PAacKpblI 0e3 cepbe3HbIX OmnO0K00a
TEOPETUYECKUX BOMPOCA, OJTHAKO MoKa3al npobensl B 3HaHUAx20-25 % oObema Omitera. He Ha Bce
YTOYHSAIOIIME BOIPOCHI OBLTH 1aHBI KOPPEKTHBIE OTBETHI.

- 5-9 6amIoB BBHICTABIISACTCS CTYJCHTY, €CIIU J1aHbl OTBETHI Ha 00a TEOPETUYECKHUX BOIIPOCaA B
oowseme 35-50 %ot mosHOTO OTBETa. CTYIEHTOM JIOMYILIEHO HECKOJIBKO CYIIECTBEHHBIX OIIHMOOK B
TOJIKOBAaHHH OCHOBHBIX MTOHATUH, 3aKOHOB U ()OPMYJI, OTIMCAHUH OCHOBHBIX AKCTIEPUMEHTOB.
CTyneHT He aeT yIOBJIETBOPUTEIbHBIX OTBETOB Ha YTOUHSIOIINE BOIIPOCHI IO OHUIIETY.

- 1-4 6anna BeICTABIISIETCS CTYJICHTY, €CJIM OTBET Ha TEOPETHUYECKHE BOIIPOCHI
CBUJIETEIILCTBYET O HEMIOHMMAHUU U KpailHe HETIOJIHOM 3HaHUU OCHOBHBIX MOHSTUHN, 3aKOHOB U
HKCTIIEPUMEHTOB, UM MOTHOCTHIO OTCYTCTBYET OTBET Ha OJMH BOIPOC H JOIYIICHbI CEPbEe3HbIE
OMOKU 1 MPOOEIIbl IPU OTBETE Ha BTOPOM Borpoc. Ha yrouHstoiye Bonpockl 1o Ouiery He
MOJTyYEeHBI OTBETHI MJIM OTBETHI HA HUX B KOPHE OITUOOYHBI.
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3a oTBeT Ha JOMOJTHUTEIbHBIA BOIIPOC HA YK3aMCHE BbICTABJISCTCH.

-5 6ansnoB, eciu CTyIEHT JaJl HCUEPIIBIBAIOIIE TIOJIHBIN U PAaBUIIbHBINA OTBET;

- 3 Oaia, eciii OTBET BEpeH, HO JaH He B MOJHOM 00beMe ydeOHOM MPOorpaMMBbl, WU COAEPKUT
HE3HAYUTENIbHEIE OIITHOKH,

- 1 ©ann, ecnu OTBET HA BOMPOC JaH, HO COACPKUT Cephe3Hble OLIMOKM MM OOJbIINE TPOOEIbI B
U3JI0KEHHH,;

- 0 6ansoB, ecnu CTyJICHT He OTBETHJI HJIM OTBETUII B KOPHE HEBEPHO.

3aganus 1715 MPoBeAeHUsI MHCbMEHHBIX ONPOCOB (TECTOB)

OnucaHue mecma 1.

ConepkuT 3aanus 1isi pyOSKHOTO KOHTPOJISL YCBOSHHSI MaTepuasa rnepBbix 8 sekiuid (Moxynb 1).
TecTbl pa3melnieHbl B KOMITBIOTEPHOM 0a3e naHHbIX bamlV

Tect paccunrtan Ha 45 MUHYT, COCTOUT U3 25 3aJaHMUIA.

Kaxnoe 3ananue tecra onenuBaercs B 1 6am.

Ipumep 3a0anuii eapuanma mecma 1.

1.Campblii XxapakTepHblil pa3mep B SAepHON Pu3uKe ?

1) 1 em; 2)10% em;  3)10 em;  4)10™ em.
2.HeobxomuMoe yclioBre MPUMEHUMOCTH 3aKOHOB KIIACCHUECKON (QU3HKH ?
1)Ax - A p~Ti 2) Ax - A p>Fi

3)AX - A p>>fid) Ax - A p<h
3.CocraB aTOMHBIX siep ?
Dp+e  2p+n p+[[4p+][

OnucaHue mecma 2.

Conepxut 3aAaHus AJis TEKYIIETO KOHTPOJIS YCBOSCHUSI MaTepuaja BTOPOil MOJOBUHBUIEKIIMOHHOTO
Kypca (Moayisb 2). TecTbl pa3MelieHbl B KOMIBIOTEPHOM 0a3e naHHbIx baml'y

Tect paccuntan Ha 45 MUHYT, COCTOUT U3 25BOIIPOCOB.

Kaxxnoe 3ananue Tecra oneHuBaercs B 1 6am.

Ipumep 3a0anuii gapuanma mecma 2.

1.KakuM 3aKOHOM COXpaHEHHUS 3amlpelleHa peakius P+e —2Y(aHHUruisms atoMa BOJOPOa)
1) 3aKkOHOM COXpaHEHHUS MacChl. 2)3aKOHOM COXPAaHCHUS CIIHHA.

3) 3aKOHOM COXpaHEeHHs OAPUOHHOTO 3apsa.

4) 3aKOHOM COXpaHEHHS YETHOCTH.

2. Kakoe cBOMCTBO 3JIEeMEHTAPHBIX YaCTHUI] HY)KHO CYMTATh CaMbIM TJIABHBIM ?

1) OtcyrcTBHE BHYTPEHHEH CTPYKTYPHI
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2) CocoOHOCTh MMPOHHUKATH B 00J1aCTh CBEPXMAJIBIX PACCTOSHUIA.
3) CiocoOHOCTh POXKIATHCS B CTOJTKHOBEHHUSX C IPYTHMHU YaCTUIIAMHU.
4 ) Yuactue B pa3IHyuHBIX THIIAX B3aUMOJICHCTBUH.

3. 13 Kakoro COOTHOILICHUS CJICAYCT BO3SMOXKHOCTD POKACHUA HOBBIX YaCTHUILl B CTOJIKHOBCHUAX ?

1)E=hV 2)Epern=mc®  3)Eg=moC®  4)Eun= Eper-

Bomnpoce! 11t cemuHapoB

Cemunap 1: Pemenue 3aau Ha Temy «PaccesiHue 3J1eMEeHTapHBIX YaCTHIL U pa3Mephl aTOMHBIX
SATEP».

IIpumepsl 3anau:

1. Anbda-gacTuipl ¢ KHHETHYECKOM sHepruei T = 6.5 MsB ucnbIThIBaloT

pesepopaOBCKOE paccesiHue Ha sype 3010Ta — Au. Onpenenuts: 1) mapamerp

CTOJNIKHOBeHUs D Juist ajbda-yacTuil, HaOMFOIAEMbIX MO YIJIOM = 900;

2) MUHHUMAJIBHOE PacCcTosIHUE IMIN cONmxeHus anb(a-uyacTHil C SAPOM;

3) kunernueckyto (T') u 4) norennuansuyto (E') sHepruu anbda-yactuil B 3Toi

TOUKE.

2. IlpotoH ¢ kuHeTHuyeckoi sueprueil T = 2 M»B Haneraet Ha HenoABIXHOE 11po197Au.
Omnpenenuts quddepeHnnansHoe cedenne paccesausi Ha yron = 60° . Kak u3MeHHuTCs BeTu4nHa
ardhepeHInaTEHOTO CEYCHUS PAaCcCesiHUS, €CIIM B KAUYECTBE pacCeMBAIOLIETO siipa BIOpaTh 27Al7?
3. BbIYMCIUTH ceueHHe paccesHUs a -4acTULIbl ¢ KHHETH4YecKol snepruei T =5 M»sB
KyJoHOBCkHM TiosieM sapa 208Pb mox yrimamu Gosnbie 900

.Cemuuap 2: Pemenue 3a7au Ha TeMy «DHeprus cBsi3u sjep. KanensHas Moaenb

saapa.

IIpumeps! 3anau:

1. BBIYHCIHTH y/IeTbHYIO SHEPTHIO CBSI3H TS spa —-C.

2. HaiiTn SHepruy OT/eNeHN:s HEHTPOHA | IPOTOHA OT siapa ~C.

3. Haiitn sHepruio oTaeneHus anbga-uactuisl ot 2C.

Cemunap 3: Pemienue 3a1a4 Ha TeMy «PainoakTUBHOCTbBY.

IIpumepsl 3anau:

1. AKTHBHOCTH Tperapata P paBHa 2 MkKn. CKOJBKO BECHT TaKoil mperapar?

nepuoJ nojiypacnana paseH 14.5 cyrok.

2. B pesynbrare a-pacmana pazuii ~2°Ra npespammaercs B pagoH 222Rn. Kaxoi

0o0beM paZioHa TIPU HOPMAJIbHBIX YCIOBUSAX OyJleT HaXOoIUThCs B paBHOBecuH ¢ 1 r paausa? Ilepuon
nonypacnana 226Ra T1/2(Ra) = 1600 net, 222Rn - T1/2(Rn) = 3.82 ansi.

3. VienbHOE comepKanue H30Tona “'C, YCBOGHHOr0 IEPEBOM IPH €r0 XKU3HH, 3aTeM yMEHBIIACTCS
BCieacTBUE [J-pacnana ¢ nmepuoaoM nonypacnana 5700 ner. Omnpenenuts BO3pacT AEpEBSHHOTO
mpeaMeTa, OOHAPYKEHHOTO MpH PACKONKAX, €CIH yAeIbHAs aKTHBHOCTH ~"C 3TOr0 mHpeaMera
cocranisier 0,1 oT ynenbHOM aKTUBHOCTH CBEXECPYOJIEHHOTO JepeBa.

4. Vcnonb3ys Gpopmyny Baiilizekkepa, OLleHUTh, HAUMHAsL ¢ KAKOTO MacCOBOTO

YHCIIa CTAHOBUTCS SHEPreTUYEeCKU BO3MOXKHBIM || -pacnan. Otser: 150 Al

5. OueHuTsh nepuos Mojaypacnaaa paJuoakTUBHOTO S7pa, UCITYCKAOLIETO

[J-gactuisl ¢ sHeprueii 1 MaB, eciu sapo o0 Th?*? uMeer nepros momypacnaaa

101.4 10 T (/) ;er u mcmyckaer [J-uacTuipl ¢ sHeprueit 4 MaB, a mms sapa gP0*? mepuos
nonypacnaaa 7310 T [0 cu 8,8 ELJ [J MaB. Otset: 843.210 T [I[]

JeT.

Cemunap 4. Pemienue 3aad Ha TeMy «JeMEHTapHbIE YaCTHUIIBI U UX

B3aUMOJICHCTBHE».
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1.0ueHnuTh MaKCUMAaNIbHOE PACCTOSIHUE, HA KOTOPOM BO3MOKHO B3aMMO/IEUCTBUE HYKJIOHOB ITyTEM
oOMeHa BUPTYaJIbHBIM T - ME30HOM.
2. OmnpenenuTh KBAaHTOBBIE YKCIA YacTHIIB X B peakiuu K + p— Q + K"+ X.
3. Paccunrare MakcHManbHYIO SHEPTHIO U UMITYJIBC TIO3UTPOHA, 00pa3yIOIIErocs B CISAYIOIIEM
+ + —
pacmmaae: vt — € +Vetv .
4. OnpenenuTs YacTUIly X, 00pa3yIoNyrocs B PeaKIuyi CUILHOTO B3aUMOICHCTBUS:
P+ p—oZ+m +X
5. HapucoBatb nuarpamMmbl B3auMOAEHCTBUA P-p, N-N, p-N Ha KBApKOBOM ypPOBHE.

Kpumepuu oyeHku peweHus 3ada4 Ha cemuHape (8 6a11ax):

-5 b6annoe svicmasnsiemcs cmyoeHmy 3a 6epHoe peuieHue 3a0a4u y O0CKU.

3agaHus AJ151 NMCbMEHHON KOHTPOJILHOM padoThl

[TucbmMeHHas KOHTPOJIbHAS NpeHa3HaYeHA J1s1 pyOeKHOTO KOHTPOJIS YCBOCHUS MOJYIIS 2.
KoHnTpoibpHast cocTouT u3 sty 3aaa4d. Bpems Boinosinenus — 45 Mmunyt. Kaxxaas 3anaua
oueHuBaercs B 1 Ga.

Onucanue MeTOANKH OLCHUBAHMA 32124 KOHTPOJILHOI padoThI 1:

- 1 Gasut BRICTABIISICTCS CTYJICHTY, €CIIM 3ajlaya pelieHa a0COMIOTHO BEPHO WIIH B PEIIICHUU €CTh
HEOOIBIINE OLINOKU

- 0.5 Gasyuta BBICTABIISIETCSI CTYICHTY, €CITU JIOIYIIeHA HeMTPUHIIMITUAbHAS OIINOKA B MUCXOIHBIX
YPaBHEHHSX; HO MPUCYTCTBYIOT IPaBIIbHBIC PACCYKICHUS M JCUCTBHS, HAIIPABJICHHBIC Ha
NOJIyueHHe OTBeTa (3a/1aua pelieHa HaroJOBUHY);

0 6ayuIoB CTaBUTCS MPHU OTCYTCTBUU OTBETA WJIM MPH TIOJTHOCTHIO HEBEPHOM PEIICHUU WU KOTJa
pelIeHne He COOTBETCTBYET YCIOBUIO 3aJa4H.

[Tpu cyMMupOBaHHH OLICHKA OKPYIJIAETCS 10 11€JI0r0 3HAYECHUSI.
MaxkcumMasnbHas OIleHKa 32 KOHTPOJIbHYIO paboTy — 5 Oaios.
KonTponpHast paboTa cunTaeTcs BBIIIOJIHEHHOW, eciii HaOpaHo He MeHee 2.5 6amioB u3 5.

IIpumepbl BApMAHTOB NHCHLMEHHON KOHTPOJIBbHOI PadoThI:

BapuanT 1

1.0ueHnTs MaKCUMalIbHOE PACCTOSIHUE, HA KOTOPOM BO3MOKHO B3aMMO/IEUCTBUE HYKJIOHOB ITyTEM
oOMeHa BUPTYaJIbHBIM T - ME30HOM.

2. OmpenenuTh KBAHTOBBIE YMCIA YacTHIIBI X B peakiuu K + p— Q + K"+ X.

3. Paccunrars MakcHManbHYIO SHEPTHIO U UMITYJIBC TIO3UTPOHA, 00Pa3yIOIIErocs B CISAYIOIIEM

pacnane: T — €'+ Ve +V_.

4. OnpenenuTs YacTUIly X, 00pa3yronyrocs B PeaKIii CUILHOTO B3aUMOJICHCTBUS:

P+ p—oZE+m +X

5. HapucoBath quarpamMmbl B3auMOJAEHCTBUA P-p, N-N, p-N Ha KBApKOBOM yYpPOBHE.

Bapuanr 2
1. Onpenenuts MOpoOr peakuuu GOTOPOKACHHS T - ME30HA Ha JeiTpone y + d— p + prm.
2. Tlokasats, uto peakuus pacnaaa K — p' +v,; — peakuus caboro B3auMoieicTBYSL.
3. [Ipy aHHUTHIISAMKM P U P B COCTOSIHMM MOKOSI BOSHHUKAIOT 4 3apsKEHHBIX T - ME30HA. B Kakux

npeaciax MOKET MCHATHCA KUHCTUYCCKAsA SQHCPIUsd KaXKA0T0 U3 HUX?
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4. OnpenenuTs yacTuiy X, 00pa3yronrytocs B peakliiy CHIIBHOTO B3aUMOJICHCTBUS:
K+p—-K+K+n"+X

5.IToka3aTh, 4To O€3 BBEACHUS HOBOTO KBAaHTOBOTO YMCIIA "IBET", UMEIOIIEr0 TPH BO3MOYKHBIX
3HaueHus, KBapkoBas cTpykrypa A™*, A", Q npotuopeuut npuHuumy Haynu.

3adeTHasi KOHTpPOJIbHasI padoTa.

Y4eOHBIM TIUIAHOM JJIsi TPOBEPKHM YPOBHS YCBOGHHUS HEOOXOJUMBIX KOMIETEHIHIA
MpeIycCMOTpeHa KOHTPOJbHAs paboTa, KOTOpas UMEET CTaTyC MUTOTOBOM, 3a4eTHONW KOHTPOJILHOMU
paboThI MO MPAKTHUYECKUM 3aHATHIM (pelieHue 3a1a4u). BhImogHeHne 3TOH KOHTPOJIbHON PabOThI
SIBIISIETCSL 00s3aTENbHBIM YCIIOBHEM JIOMycKa K dKk3ameHy. KoHTponbHas paboTa conepkuT 5 3amad,
Bpems BeimoHeHus 90 munyT. Pemienne oo 3a1aun onenuBaercs B 20 6amios.

IIpumep BapuaHTa 3a4€THOI KOHTPOJILHOM PadoTHI.

Bapuant 1
1. BeIyuCIUTh KWHETHUECKYIO SHEPTHIO TPOTOHA C UMITYIbcoM S5 MaB/c.

2.. Kakast sHeprus BbIICTUTCS MPU 00Pa30BAHUH (-9aCTHUIIBI U3 ABYX JCHUTPOHOB. Y AenbHas

sHeprus cBs3u aeitpona 1,1 MaB, siapa ‘He — 7,07 M»>B.

3. OLEeHUTH yroJ, Mpu KOTOPOM B paccessHuu deKTpoHoB ¢ 3Heprueit 600 M»B Ha sapax onoBa

JIOJKEH HAOII0IaThCs IEPBBIN TUPPAKIIMOHHBIA MUHUMYM.

4. KuHeTtuueckasi Heprus o, - YaCTHULl, UCITyCKaeMBbIX 26R3 (aromuast macca 226,02536 a.e.Mm.),
paBHa 4,78 M»B, a sHeprus oTauu KOHEYHOTO SIpa 222pn — 0,09 M»B. Uemy paBHa
aToMHasi Macca “22Rn?

5. Paccumurars nonnepoBckoe ylmMpeHue CeKTpaabHOM JuHuy ¢ dHeprueil 1 MaB npu komHaTHOMI
temmneparype (T = 300 K).

Bapuant 2
1. Onpenenuth UMITYIBC T-ME30HA, €cliu ero KuHetndeckas sHeprus 200 M»aB.

2. Kakoe si1po MOKeT 00pa3oBaThCs MPH CIAVMSIHAH JBYX SACP ®Li u xakas SHEPTUs BBIICTUTCS MPU
3TOM?
3. OLEHUTH PHEPTHUIO ITEKTPOHOB, €CITH MPH MX PACCESTHUU Ha sIIpaxX CBUHIIA TIEPBBIi
TU(PPAKIMOHHBI MUHIMYM HAOJIOAAETCs MO/ YIJIoM 7°.
4. PaccunTarh KHHETUYECKUE SHEPTHH 0, - YACTHIIBI 1 KOHEYHOTO s7Ipa, 00pa3yroIMUXCs MmMpH o, -
pacmaze **?Bi.
5. OnpenenuTh TUIBI U MyAbTUIIONBLHOCTHY - IEPEXOJIOB!

1)1 —-0,21"—-0%,3)2—-0,42"-3,52" -3,6)2"— 2"
Onncanne MeTOIUKH OLIEHNBAHUSA 32/1a4 3aYeTHOH KOHTPOJIbHOI PadoThI:

- 16-20 GansioB BBICTABISAETCS CTYAEHTY, €CIIH MPEACTABICHO MOJIHOE PEIIeHUEe 3a/1a41, KOTOpOoe
MOXET CO/IepKaTh MEJIKHE HETOYHOCTH WJIM HEIOCTAaTOYHYIO apr'yMEHTAIIHMIO [IaroB PEIIeHus;

- 11-15 GanyioB BBICTABISAETCA CTYIEHTY, €CIIH IIPH BEPHOM PEIICHUH B 001IEM BU/JIE IOTyIIeHA
omrrOKa B YMCIOBBIX pacueTax WM MPH MPaBUILHOM OTBETE OIYIIEHbI HEKOTOPbIE
IIPOMEKYTOUHBIE HTAIlbl PEILICHUS WIH AOMYIIEeHA HEMPUHIMITHATIbHAS OIHOKa B HCXOTHBIX
YpaBHEHHMSX;

- 6-10 GamoB BBICTABIISIETCS CTYACHTY, €CIIM OTCYTCTBYET OJTHO M3 HEOOXOIMMBIX UCXOIHBIX
YPaBHEHMI WM AOMYIIEHA TPUHLIUINATIbHAS OIINOKA B UCXOIHBIX YPAaBHEHHX, HO IPUCYTCTBYIOT
NpaBUJIbHBIC PACCYKICHHUS U ICHCTBYSI, HAPaBJICHHbIC HAa MOJYyYeHUE OTBETa

- 1-5 GansoB BhICTABISETCA CTY/ACHTY, €CJIM BEPHO 3alMCaHa TOJIBKO YacTh HEOOXOIMMBIX
MCXOJIHBIX YPaBHEHHH, ITPH 3TOM OTCYTCTBYIOT KakHe-Tu00 MaTeMaTudeckre npeoOpa3oBaHus,
HalpaBJICHHbIE Ha MOJIyYeHHE OTBETA HJIM OHU OIINOOYHBI.
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- 0 6amnoB craBUTCA IpH OTCYTCTBHUU OTBCTA WJIU IIPU IMOJJHOCTHBKO HCBEPHOM OTBCTC UJIU KOr'Ja
pemieHUC HC COOTBETCTBYCT YCJIIOBUIO 3a1a4H.

Kpurtepun oneHnBaHusi 0CBOCHHS KOMIIETEHIMI 110 3a4eTHOH KOHTPOJILHOM padoTe

Jrarsl
OCBOEHUS

Pe3ynbraTel 00ydeHus

Kpurepun ornieHnBanus

«HC
3a4YTCHO»

«3a4YTCHO»

OIlK-1.1,
OIlK-2.1

3HaTb:

- OCHOBHBIC OJKCICPHMCHTANbHbIC JaHHbIE U
MIPE/ICTABIICHHUS O CBOWCTBAX ATOMHBIX SIIIEp;

- CBSI3b 3aKOHOB COXPAHEHHs CO CBOMCTBAMHU CHMMETPHY;

- OCHOBHBIC JKCIICPUMCHTAJIBHBIC JAHHBIC U TEOPETHYECKUE OCHOBBI
000JI09ETHON MOJICITH SITIEp;

- OCHOBHBIC 3KCIECPHMCHTAJIbHbIC
MPEJCTaBICHHUS O CBOWCTBAaX YaCTHI;

- XapaKTePUCTHKH  MEPEHOCUYUKOB
(GyHIaMEHTATbHBIMU YaCTUIIAMHY;

- CTPYKTYPY ¥ CHCTEMATHKY YacTHI] (CYIIepMYIIBTUILIETHL);

- moHsATHA 00 OKPAHUPOBKM UM  AHTHIKPAHHUPOBKU
(koH(paiimeHT);

- TEOPETHYECKHE OCHOBBI, OCHOBHBIC IOHATHS W 3aKOHBI (DH3UKH
ATOMHOTO SI/TPa U SJIEMEHTAPHBIX YaCTHII.

- OCHOBHBIC MEXAHHU3MBbI SJICPHBIX PEAKIIHUIA;

- OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBHIS MarHUTHBIX MOMEHTOB
3NIEKTPOHOB M aTOMHOT0 sIJ[pa MEXAy co00i ¥ ¢ BHSIIHUMH TIOJISIMU;

-. 3aKOHBl DAJMOAKTUBHOI'O pAaClaja, OCOOCHHOCTH MPOLECCOB
MOTJIONICHHS ¥ U3JydeHus (] - KBAHTOB M TpaBHiIa 0TOOPA,

- MEXaHU3MbI B3aUMOJICHCTBUS M3ITyICHHS C BEIIECTBOM;

- €/IMHHMIBI 103 ¥ AKTUBHOCTH;

TCOPCTUICCKUC

JaHHBIC U TCOPCTUYUCCKUC

B3aUMOJICHCTBUI  MEXIY

3apsana

He 3Haer

3HACT

OIlK-1.2,
OIIK-2.2

VYMeTh:

- OIPEACIATh Pa3MePhl, SHEPTUH CBS3HM U MACCHI sIJIep, CITHH U U30CITHH
sITpa 1 MOMCHTBI HYKJIOHOB, SHEPTHHU U TIOPOTH PEAKITHH;

- WCHONB30BaTh  PENATHBUCTCKUN  WHBAapUAHT  MIpU
KHHEMATHICCKUX XapaKTePUCTHK PEAKITHIA;

- Hcnonb3oBaTh auarpamMmbl DeifHMaHa IS pacyeTra BEPOSTHOCTEH
MIPOIIECCOB B3aUMOICHCTBUS YaCTHII;

- 000CHOBATH HEOOXOAUMOCTD BBEAEHNS KBAHTOBOI'O YHC/IA KI[BET,

- TIOJTE30BaThC TEOPETUICCKIMH OCHOBAaMU, OCHOBHBIMU TIOHSITHSIMH,
3aKOHAMH, MOJACTSIMH (H3WKH aTOMHOTO S1pa H 3JICMCHTapHBIX
YaCTHII.

- pacCUMTHIBAaTh MAaTHUTHEIC U KBAJPYMOJIHHEIC MOMEHTHI S/IEP;

- IPAMEHATH 3aKOHBI COXPAHECHHUS B pacraiaX ¥ B3aNMO/ICHCTBHSAX,

- OIICHUBATh BpeMs JKU3HU IEPEHOCUYUKOB B3aNMOICHCTBHIA;

- cTpouTh auarpammbl OeffHMana s pacraja YacTHll;

- OIICHUBAThH paanyc PyHIAMEHTAIHHBIX B3aNMO/ICHCTBUI.

pacuete

He ymeer

YMmeer

OIIK-1.3,
OIIK-2.3

Braanets:

METOJIaMH pacuera mporeccoB paccesaus (Gopmyrnsr Pezepdopaa n);
METOaMHM pacuera dHepruu cBsi3u (hopmyna Baiizexkepa);
METOJIaMU pacueTa MarHUTHBIX MOMEHTOB SIIIEP;

METOZaMH OLICHKH PaJAAIMOHHON 00CTaHOBKH;

METOJIaMU 3aIUThl OT U3YyYCHUS;

METOJIaMU pacyeTa Mopora u YHEPruu peaKmuu

He Bnaneer

Brnaneer

Kpurepusimu o1ieHUBaHUS OCBOGHHUS KOMIIETECHIUI CITy>KaT Oasuibl, MOJY4YEHHBIC 32 BBIIIOJHEHHUE
3a4eTHOM KOHTPOJbHOU paboThl. Kaxkoe u3 nsatu 3aganuii ouenuBaercs B 20 6anios,
MaKCHUMaJlbHasi CyMMapHasi OIICHKa 32 KOHTPOJIbHYIO paboTy -100 6amnos.



[lIkana nepeBoaa cymMmMapHOTo Oajiia B ABYXYPOBHEBYIO OLICHKY:
- 0-59 Ga/IoB — «HE 3a4TEHO»
- 60-100 0a/u10B — «3aUTEHO».

5. YueOHO-MeTOAN4YecK0e U MH(POPMALIMOHHOE o0ecliedeHHe TUCHMIIIMHBI

5.1. IlepevyeHb OCHOBHOI M 1ONOJIHUTEIbHOM Y4eOHOM JIMTepaTypbl, HEOOXOAMMOM 1JIs1
OCBOCHUS THCUHMIIHHBI

OcHoBHasi IMTEepaTypa:
1. Kanuronos, Urops MuxaiinoBuu. Beenenue B ¢usuky sapa u gactun [Tekcr] : y4e0.
uznanue / . M. KanutoHoB. - 4-¢ u3a., - M. : DUSMATIJINT, 2010. - 512 ¢. 6ubin. baml'y
umeercst 22 9K3.]
2. Hponos U.E. 3agaun no kBaHTOBOH (u3uKe : yuebd. mocodue ams By30B. 2-H31I.,
ucnp. — M. :@usmatiut, 2001 .— 215 c. [B 6ubn. bamlV umeercs 50 sk3. uza. 2001 r.+
21 5k3. m3m. 1991 . ]
3. CagenbeB U.B. Kypc oOuieit pusuku. U3a. 6-e, crep. — CIIO. : Jlans, 2006 . - T.3:
KBanrToBas ontuka. AtomHas ¢usuka. @usnka tBepaoro tena. @usznka aTOMHOTO spa U
anemeHTapHbIX yactul .— 320 c. [B 6u6n. bamly umeercs 30 sx3.+6 (2007.
ACTPEJIb)+33 (KHOPYC-2009)]
4. Uponos U.E. 3agaum mo kBaHTOBOU (u3uKe : yued. mocoOue ams By30B. 2-H31., UCTIP. —
M. :®usmatiut, 2001 .— 215 c. [B 6u0a. baml'V umeercs 50 sx3. m3a. 2001 r.+ 21 5k3.
u3m. 1991r. ]

JlomoJiHMTeIbHAA JIUTepaTypa:

1. Uponos MN.E.. KBantoBas ¢pusuka. OcHoBHbIE 3aKOHBL. 3-¢ u34. M. : BUHOM.

JlaGopatopus 3uanuii, 2010 .— 256 c. 25 7x3

5.2. llepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH
«MHTEpHET» N MPOrpaMMHOro odecrnedeHus1, HeOOXOAUMBIX /ISl OCBOCHUS
JAUCUUIIHHBI

1.Kanurtonos, Uropr Muxaiinosuu. Beenenue B ¢pusuky sinpa u yactui [Tekcr] : yueo.
uznanue / . M. Kanutonos. - 4-e uzn., - M. : ®USMATIINUT, 2010. - 512 c/loctym k
TEKCTY DJCKTPOHHOTO M3/aHUS BO3MOXKEH uepe3 DIEKTPOHHO-OMOIMOTEUHYIO
cucteMy«YHuBepcuTeTckas Oubnamoreka online .— ISBN 978-5-9221-1250-5 .—
<URL.:http://www.biblioclub.ru/book/75503/>
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2. Yactunpl u atomuele sanpa M: Wsn-so JIKU Bb.C.Mmixanos, M.M.Kanutonos,

HILKOmun 2007 J[loctym K TEKCTY OJEKTPOHHOTO W3JaHUS BO3MOXKEH uepes3

DIEKTPOHHO-OMOTNOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp'

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

3. CasenbeB W.B.. Kypc oOmeit ¢pusmnku [Dnexrponssiii pecype] @ B 5-tu 1. / U. B.
CasenbeB .— CII6. : Jlanwp, 2011- .— T. 5: KBanroBas ontuka. AToMHas (QH3HKa.
®usnka TBeproro Tena. GU3MKa aTOMHOTO SJIpa M JIEMEHTAPHBIX YaCTHIl .— 5-€ H3I.
— 2011 .— 384 c. Jloctym K TEKCTY OSJIGKTPOHHOTO H3JaHHMS BO3MOKEH depe3
DNeKTPOHHO-OMOINOTEUHYIO CUCTEMY U3/1aTENIbCTBA "Jlanp".—

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

4. Uponos U. E. 3agaun o obeit pusuke [Dnekrponnslit pecype] :— Uzn. 14-e, crep.
— Camnkrt-IlerepOypr : Jlanp, 2016 .— 416 c. .— JlocTyn K TEKCTy 3JEKTPOHHOTO
M3JaHHUS BO3MOXKEH 4epe3 DJIEKTPOHHO-OMOIMOTEUHYI0 CUCTeMY u3natenscTa Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.
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6. MarepuajbHO-TeXHHYecKasi 0a3a,

H606XOI[I/IMaﬂ AJId  oCymIeCTBJIICHUA

06pa3OBaTeJILHOFO npouecca mo 1MCuuIJInHeE.

MarepuanbHO-TeXHHUECKass 0a3a,

mnmponecca 1no AMCHUIIMHCIIPUBCICHA B Ta6JII/II_[€:

HeoOXomuMasi Ui OCYIIECTBJICHHS 00pa30BaTEIBHOTO

Haumenosanue Bun 3apatuit HaumenoBanue o60opymnoBanus,
CHEINAIN3UPOBAHHBIX MPOrPaMMHOTO O0eCTICUeHUs
ayTUTOpUi, KAOMHETOB,
nabopaTopuii
1 2 3
bonvuan Quzuueckan | Jlexkuuu Jlocka,  KOMIIBIOTEP,  MYJIbTHMEIUIHHBIN
ayoumopus 02

IIPOEKTOP, dKpaH

[IporpamMmMuOe obecrieueHue:

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

2. Microsoft Office Standard 2013 Russian.
Jlunensus OLP NL Academic Edition,
6eccpounas. JJorosop Ne 114 ot 12.11.2014
T.

yuedHnan ayoumopus O01a
npoeeoenus 3anamuii
CEMUNAPCKO20 muna:
ayoumopuu Ne 322 unu Ne
324 unu M 318 (Ppusmam

Kopnyc)

IIpakTrueckue 3aHATUS

JHocka, Men, cOOpHUKH 3a/1a4, KAJIbKYJIATOP

Qumanenert  3an Nl | CamocTosiTenbHas Hayunbiii wu yueOHbIi ¢oHA, HaydHas
(2nagnbuit kopnyc, 1 smadc) pabota nepuoauka, [IK (Mono0s0K) - 3 1mt, Wi-Fi
JIOCTYyll  Jyii  MOOWJIBHBIX  YCTPOMCTB,
HeorpannueHHbli jgoctyn k ObC u BJ;
KOJIMYECTBO MOCAIOYHBIX MECT — 76.
Qumanenert  3an  Ne2 | CamocTOSITEIbHAS Hayunbiii u yueOHbIi ¢oHA, HaydHas
g’:"l’é’a’z’)" pusmama, 2 paborta nepuoanka, Wi-Fi moctym st MOOHIBHBIX

YCTPOMCTB, HEOrpaHUYEHHBIN ocTyn K ObC
u BJI; xonuuecTBo mocagouHbix mecT — 50.

MarepuanbHO-TeXHHUECKas: 0a3a Juisi MpoBeneHUs JabopaTopHbIX padboT ommcana B PITJ] mo

qucuuinHe «@II dusuka aTOMHOIO sApa M BJIEMEHTAPHBIX YaCTHUL» MOy
¢bu3nyecKuil MPaKTUKYM»

«OO0muit
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ITpunoxenue Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA30OBATEJIBHOE

YYPEXJEHUE BbICHIEI'O ObPA3OBAHUA

«BALLIKUPCKUM TOCYIAPCTBEHHBIN VHUBEPCUTET»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBbBI

JIHMCIMIUTHHBI ___ <ATOMHas U sjepHast GU3NKay Ha ceMecTp
(HauMEHOBAaHUE UCIUILTHHBI)
OYHas
dhopma oOydeHust
Oobem
Bua pa6orsl
AU CHUTIIMHBI

O6mas Tpynoemkocts auctuiinbbl (3ET / gacos) 3/108
VY4eOHbIX 4acOB Ha KOHTAKTHYIO padOTy ¢ IpenoiaBaTenemM: 65,4
JIEKLIUI

o 24
NpaKTHYECKUX/ CEMUHAPCKUX 8
1a00paTOPHBIX 32
apyrux (rpynroBasi, ”HAWBUIyaIbHAs KOHCYJIBTALUS 1 UHBIC BUIBI
y4eOHOI 1eITeNbHOCTH, IPeAyCMaTpUBaOIIne paboTy
oOyyaromuxcs ¢ npenoaasareiem) (PKP) 14
VueOHBIX 4YacOB Ha CaMOCTOSTEIbHYIO padboTy oOyuatoruxcs (CP) 15.6
VYueOHBIX 4acOB Ha MOJITOTOBKY K
aK3ameHy/3auery/ muddepenipoBanHomy 3auety (KoHTpob) 27

dopma KOHTPOJIA:

KonTtponrHas padora, 3x3aMeH 6 CEMECTP
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®OpMa M3YUYCHMS MAaTCPUATIOB: JICKIIUH,

MPAKTUYCCKUC 3aHATUSA, CCMUHAPCKUC 3aHATH,

OcHoBHAas U
JIOTIOJIHUTENbHAS

dopma TeKyIero
KOHTPOJISl YCIIEBAEMOCTH

3aganus no
Ne n1abopaTopHbIC pabOTHI, CAMOCTOSTEIbHAS JUTEpaTYpa, . (KOJITOKBUYMBI,
Tema u conepxanue CaMOCTOATENbHON
/1 paboTa U TpyI0eMKOCTh (B Yacax) peKoMeH TyemMast 6 KOHTPOILHBIC Pa0OTHI,
cTyaeHTam (Homepa u3 PaboTE CIYACHTOB KOMIIBIOTEPHBIC TECTHI U
CIIHCKa) T.IL)
JIK I[MP/CEM JIP CpP

1 2 3 4 5 6 7 8 9

1. |CsoiicTBa aTOMHBIX anep. 16 5 20 111 OcHoB. nuTep. Jomarssas Komnreroreproe
PanuoaktuBHOCTE.  B3aumoneiicTBue 1 npopabotka nekiuit| TectupoBanue
HYKJIOHOB W CBOWCTBa SJCPHBIX CHIL " n3ydenue KoHTpoiabpHas padora
Mogenn aTtoMmHBIX saep. SnmepHbie JIUTEPATyPhI o
peakuuu. BzaummonelicTBue sIEPHOTO TeMe.
W3ITy4EHHsI CBEIIECTBOM

2. |YacTuibl ¥ B3aMMOICHCTBUSI. 3 |12 4.5 OcHOB. nuTEp. Jomarusis KommnbroTepnoe
OKCIIEPUMEHTHI B (PU3HKE BBICOKHX 1 npopaboTKa JIEKITHit TectupoBanue
SHEPTrUil. DNEKTPOMArHUTHBIE Y U3yUYCHHE KonTponbshas pabora
B3auMojelicTBus. CHUIbHBIE JUTEPATYPHI IO
B3aumojericTeus. Crnalbie TEME.
B3auMOAeHCTBUS. JuCKpeTHBIE CUM-
Merpun. O0beIHEHNE
B3aUMOJACHCTBUI
KonTtponshas padora 4 Uponos N.E. 3angaun Pemenne 3amau |3auer

110 KBAaHTOBOWM (PU3UKE  |M3 3aJ]aHHOTO CITUCKA

Bcero yacos: 24 8 32 15,6

Ilpumeuanue 1. Yacel Ha caMOCTOSITENIbHYIO pabOTY BKITIOYAIOT TAK)KE BPEMsI Ha IMOATOTOBKY K 9K3aMeHY (KOHTPOJIB).
Ipumeuanue 2 B Tabnuiry He BKIIIOUYEHBI 3aruiaHupoBanHbie yackl DKP (rpynmosasi, ”HAMBUya IbHASI KOHCYJIBTAIMS U WHBIC BUIBI Y4eOHOU
AESTEILHOCTH BO BPEMS CEMECTpa, IOIPa3yMEBaIOIINE KOHTAKTHYIO paboTy 00y4aromuXxcst ¢ MPeroaaBaTeeM) .
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PeliTHHT — IJIaH JUCHUIIJINHBI

ATOMHas ¥ siiepHas pU3uKa

(Ha3BaHNE ANCHHUILUIMHBL COTTIACHO pabodeMy y4eOHOMY ILIaHy)

nanpasienue 03.03.03 Pagnodusuka

npoduib [{udbpoBbie TEXHOTOTHH 00PAOOTKH HHPOPMAIH

Kypc 3, cemecTp 6

[Tpunoxenne Ne 2

Buabl y4eOHoii aesarenbHocTH | bamn 3a Yucio bannel
CTYAE€HTOB KOHKPETHOE | 3aJaHUI Munumanbsblii | MakcuManbHbII
3aaHue 3a
CeMecCTp

Moayas 1 35
Texyummii KOHTPOJIb 25
1. Pemenue 3ana4 Ha cemuHape | 1 S S)
2. JJaboparopHbie pabOThI 5 4 20
Py0exHblii KOHTPOJIb 10
1. Tecr1 1 25 0 10

MoayJab 2 35
Texyummii KOHTPOJIb 25
1. Tecr 2 1 25 15
2. Pemenue 3ayau Ha cemunape | 0 5 0
3. JlaboparopHbie pabOThI S) 2 10
Py0exkHblii KOHTPOJIb 10
1. IluceMeHHast KOHTPOJIbHAS 1 5 10
pabota

IoompurenbHbie 6ALIBI
1. Crynendeckas onuMmnuana ‘ 10
IMocemaemocTh (021161 BBIYHTAIOTCS U3 0011eli CYMMBbI HaOpPaHHBIX 02JIJIOB)
1. Tlocemenue JEKIIMOHHBIX 0 —6
3aHATHI
2. TNocemenne MpakTUIECKUX -10
3aHATHI
HTOroBoiii KOHTPOJIb

2. DK3aMeH 30




