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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

N3ydyeHne oCHOB paauallMOHHON OE30MACHOCTH M PaIOJIOTHIECKOTO aHATN3a, OCBOCHUE
MPaKTUYECKUX HABBIKOB IMPOBEJCHUS U3MEPEHHUN 1 HHTEPIIPETAIIUN TTOJTYYCHHBIX PE3YJIbTaTOB.

1.2 3agauu M CHUILIUHEL.

OCHOBHBIMU 33J1a4aMU AUCITUIUTHHBI «OCHOBBI PAIUOJIOTMYECKOTO aHAIU3a SBIISIIOTCS

- O3HaKOMJICHHE ¢ (PU3MYECKHE OCHOBAMU SIBIICHUS PaIOAKTHBHOCTH, HOPMAaMU TEXHHUKHU
0e301acHOCTH, MEpaMH COOJIIOICHHS PaJMAIMOHHON 0€30MMaCHOCTH U YMEHHE PEealln30BaTh UX B
71a00PATOPHBIX U TEXHOJIOTMYECKUX YCIOBUSX;

- (hopMupoBaHHE YMEHHUH BBIMOJIHATh U3MEPEHHUS HA PAIHOJOTHUYECKOM 000pYI0BAaHUU
(CTIEKTPOCKOMMYECKHE KOMIUIEKCHI ¢ MMPOrpaMMHBIM obecrieueHrneM «lIporpeccy) mo u3BecTHBIM
METO/IMKaM.

1.3 MecTo qUCHUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl.

Jucrunmmaa Bb1.B.JIB.05.01 «OcHOBBI paaMOJOTHYECKOTO aHAIM3a» OTHOCHTCS K
JUCIUIUIMHAM T10 BBIOOPY, BapUATHUBHOW dYacTH y4eOHOro miaHa. basuwpyercs Ha 3HaHUU
MPEAMETOB XMMHYECKOTO IIMKJIA, OHA TaKXXe SBISACTCA NPEIIISCTBYIOMEH I H3ydeHUs
TUCUUIITNH «be30MmacHOCTh KUZHEEATETbHOCTHY U « XUMUYECKAsT SKOJIOTUSI.

1.4 Ilepedyenb MIaHMPYeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbI.
W3ydyenue naHHOW y4eOHOUN AMCUMILIMHBI HAIpaBleHO Ha (HOpPMHUpPOBAHUE y OOYYArOMIMXCS
o6rrenpodeccruoHanbHbIX/mpodeccuonanbubix kKommerennuii (OTTK/TIK)

Ne Nuanexc Conepxanue B pesynbrare n3zyueHust yaeOHON AUCIUTIITMHBI
" | KOMIIET | KOMITETeHIUH (KK €€ 00yyJaronmecs J0JKHbI

T 950005051 4acTH) 3HaTh yMeTh BJIA/1eTh

1. OIIK-6 |3uanue nopm mexuuxu  (OcHO8bL usuKu Peanuzosams Hagvixamu
bezonachocmu u UOHU3UpYIOWe20 | YCI08Us. cocmasnenus
VMEeHUeM peanu308ams — [U3YUeHUs, HOpMbl | COONI0OeHUs. UHCMPYKYULL NO
UxX 8 1AO0OPAMOPHBIX U PAOUAYUOHHOL paouayuUoHHoU mexHuxe
MEXHOIOSUHEeCKUX bezonachocmu bezonachocmu 8 | bezonacHocmu 8
VCAOBUSIX. («Hopmul nabopamopuvlx u | 1abopamopuu u

paouayuonnoi MEXHOI0SUHECKUX | NPOoU3Boocmee;
bezonacnocmuy VCLOBUSIX. HABbIKAMU
HPF-99/2009 nposeoenus
CanlluH UHCMPYKmMaxca
2.6.1.2523-09); no mexuuke
Opyeue bezonacrocmu 8
HOpMamugHbvle nabopamopusix
DoKyMeHmbl PaouoIocUYeCKo
(3axomwl, 20 KOHMPOIs
nocmanognenus. RULEBLIX
npasumenscmea npooyKmos u
P®, canumaphbvie 06vexmos
HOpMbL U M.O.), 3KOJI02UU.
peznamenmupyrow

e sulnonHeHue

VCaosuil

paduayuonuoll

bezonacnocmu.

2. IIK-1 CnocobHOCmb OcHogubie munvl | Ymemo Hasvikamu
BbINOIHSAMb UsMEPUMENbHBIX | NO00OPams BbINOIHEHUS.
cmanoapmuoble npubopos; N0OX00AUYIO usmMepenuti Ha
onepayuu no YCempoucmeo u MEMOOUKY U cnekmpomempuy
npeonazaemvim nocnedosamenvh | 060CHOBaNMb ecKux
MemoouKam ocmp Heobxooumble KOMNIEKCax,

BbINOJIHEH S npoyedypul 014 1n0020MOBKU




Ne WNHupekc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
~ | KOMIIET | KOMIIETEHUUHU (MM e€ o0ydaromuecs: JOIKHbI
AL CHILINK YaCcTH) 3HATh YMeTh BJIaJeTh
uzmMepeHull Ha nposedeHus npoo K
chnekmpomempuy | usMepeHull Ha paouonocuiecku
ecKom CReKmpoMempuy. | M U3MepeHUsM.
KOMNJIeKce ¢ ecKux
nPO2PAMMHBIM KOMNIIEeKCax Osl
obecneuenuem KOUYEeCMEEHHO2
«lIpoepeccy; 0 u3MepeHus
Memooul UHMEHCUBHOCU
o0bpabomku anvga-, bema- u
NOJYYeHHbIX eamma-
pe3yibmamos u3IyYeHull u
usMepenull; PAOUOHYKAUOO8.
OCHOGHbLE
NPUHYUNDL
ombopa npoo
ons
PaouonIocUecKu

X usMepeHuil.

2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.
2.1 Pacnipenesnenue TPyI0EéMKOCTH THCIUTIMHBI TI0 BUIaM PadoT.

OOmiast TpyI0EMKOCTh TUCIMIUIMHBI COCTaBIseT 2 3a4.e/l. (72 4acoB), X pacrpeneneHne

110 BUJIaM pabOT MpEeICTaBICHO B TaOJIUIIE.

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (uacer)
3

KonTakTHasi paboTa, B TOM 4ncJie:
AyIuTOpHBIE 3aHATHS (BCEro): 40,2 40,2
3aHATHS IEKIIHOHHOTO THIIA 18 18 - - -
JlaGopaTopHble 3aHATHS 20 20 - - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI,
IPAKTUYECKHE 3aHSITHSI) i ) ) ] )
HWnas koHTaKkTHas padoTa:
KonTpons camocrositensHoi pabotsl (KCP) 4 4
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTesbHasi padoTa, B TOM YHCIE:
Kypcosas paboma - - - - -
IIpopabomxa yuebnozo (meopemuyeckoeo) mamepuana 18 18 - - -
Buvinoanenue unousuoyanvnuix 3a0anuii (n0020mosKa 0 0 i i i
coobujenull, npezeHmayuii)
Pegepam 0 0 - - -
IToaroToBka K TeKyleMy KOHTPOJIIO 13,8 13,8 - - -
KonTpoJn:
IToaroToBka K 3K3aMeHy - -
O01mas Tpy10eMKOCTh gac. 12 12 - - -

B TOM 4HcCJIe KOHTAKTHAasA 402 | 402

padora

3a4. efg 2 2




2.2 CTpyKTYypa QM CHUIUINHBI:
Pacrnipenenenne Bu10B ya4eOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIHUILTUHBL.
Pasensl (TeMbl) IUCHUILINHBI, H3ydaeMbie B 3 cemectpe (ounas ¢popma)

KOHI/I‘IeCTBO qacoB
No Haun AynuropHas B}ée?;im
0 CHOBaHHE Pa3/iesioB (TeM) Beero paboTa pap60Ta
J | 113 JIP CPC
1 2 3 4 5 6 7
1. |Crpoenue aToMa U IAEPHBIE CUIIBI 5 2 3
2. |PagmoakTMBHOCTb M paJIMOAKTUBHBIN pacha 4 2 2
3. |3aKoHBI paluOaKTUBHBIX IPEBpaIEHUN 6 2 4
4.  |B3auMoneicTBHE U3ITYUYCHHUS C BEIIECTBOM 10 | 4 6
5. |PamuoakTHBHEIE CEMENCTBA U U30TOIIbI 4 2 2
6. |Peructpupyromiue npubops 23,8| 4 12 7,8
7. |HopmaruBHas 0a3a paaMallMOHHON O€30IaCHOCTH 18 2 8 8
8. |KCP 4
9. |UKP 0,2
Hmozo no oucyuniune: 72 | 18 20 31,8

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrositenbHas paboTa cTy/ieHTa

2.3 Coaepxxanue pa3aesoB (TeM) IHCHHUIIMHBI:

2.3.1 3aHaTHud JEeKIMOHHOI0 THIIA.

dopma
HaunmenoBanue
No Copepxanue pasaena (Tembl) TEKYILEro
paszzena (Tembl)
KOHTPOJISI
1 2 3 4
1. |CrpoeHnue atoma u Henun 1 3anaum yaeOHOT0 Kypca OCHOBBI

SAACPHBIC CUJIBI.

PaanoOJIOrn4eCKOro aHajimsa. ATOM, €ro cocCrtas,
XapPAKTCPUCTUKU OCHOBHBIX 3JICMCHTAPHBIX YaCTHUII.
H,Z[epHBIe CHJIbL, paANOAKTUBHOCTD U U30TOIIbI.

YcTHBIH ompoc,
TECTUPOBaHUE

2. |PagnoakTHBHOCTE U PaanoakTuBHBIN pacnan, cXeMbl paAMOAKTUBHOTO
paluOaKTUBHBIN pacnazaa. EnUHUIBI aKTUBHOCTH. YerHbIi ompoc,
pacnaz. TECTUPOBAHUE
3. |3axoHsbI 3aKoHBI paAN0aKTUBHBIX NpeBpaleHuil. MTHTeHCHBHOCTS |Y CTHBIN ompoc,
PaIuOAKTUBHBIX u3nydeHus. [IMoTHOCTh MOTOKA YacTUL WM KBAHTOB. TCCTUPOBAHHUEC
MpEBpaICHUM. 3aKOH paJMOaKTUBHOIO pacnanaa. PagunoakTuBHoe
paBHOBecue. CBsI3b MEKIY MacCOM PaluOHYKINJIA U €TO
AKTUBHOCTBIO.
4. |BzaumoneiictBue BzaumoneiicTBue u3nyydeHus ¢ BEECTBOM. Tpu BUaa VYcrHblii ompoc,
WU3JTy4YEHUs C B3aumoJieiicTBud. [lonepeuHoe ceueHue TECTUPOBAHUE
BEILIECTBOM. B3auMo/eiicTBus. JIuneitnblii koadduipent

ociabnenus. KoaddunuenT paccesHust H3ay4eHusl,
anpbeno. [Ipoxoxnenue anbha-u3nydeHus depes3
BemecTBo. [IpoxokaeHne OeTa-u3Iy4eHus 4yepes




BelIecTBO. B3ammopeiicTBue raMMa-H3IIydeHUs C
BemiecTBoM. Potoaddext. Komnron-addekt. Dddekt
o0pa3oBaHus Map AMEKTPOH-TIO3UTPOH. [Ipoxoxnenne
HEUTPOHOB uepe3 BEIIECTBO, 3aXBAT HEUTPOHOB sIApaMU
BellecTBa. SIBIeHNe Pe30HaHCHOTO 3aXBaTa.

5. |PamgmoakTuBHBIE PagnoaxkTuBHEBIE ceMelicTBa. SIBiIEHHE N30TONNH. VYcrHblit onpoc,
CEMEMCTBA U M30TOIBI | S iepHO-(PHU3UIECKHE CBOMCTBA HEKOTOPBIX H30TOMOB.  |TECTUPOBAHHUE
Kommepueckue pannoakTuBHble U30TONBL. M30TOMHEBIE
3¢ dekThl. AHANIHM3 H30TOIMHOTO cocTaBa. PaszneneHue

H30TOIIOB.
6. |Peructpupytomue AKTHBalIMOHHBIN aHaIu3. [ pynmbl perucTpupyrommux YcTHBIN ompoc,
npUOOPEL. npubopoB. MoHM3aIMOHHBIE KAMEPBI: CUETHO- JIP

HMOHU3ALMOHHbIE KaMEePbl U HHTETPUPYIOLINE
HMOHU3ALMOHHbIE KaMepbl. CUeTYNKY 3apSKEHHBIX
YaCTUIl: HOHW3ALMOHHbIE CYETYUKU
(mponopuMOHAIEHBIE CYETUUKH, CYETUUKH C
CaMOCTOSITETIBHBIM Pa3psA0M), IOJIYIPOBOJHIUKOBBIE
(KpucTaIM4ecKHe) CUETYUKH, CIIUHTUIUIALIMOHHbIE
CUETYHKH, YSPEHKOBCKHE CUETYUKU. TpeKoBbIe
pUOOPHI IUT PErHCTPALK YacTHL: Kamepa Bunbscona,
muddy3noHHas kamepa, GOoTOIMYIECHOHHEIE
IacTUHKU. VX npuHLUI AECTBUS, YCTPOUCTBO,
MIPEUMYILIECTBA U HEJOCTATKH.

7. |HopmaruBHas 6a3a YcTHbl# ompoc,

«Hopwmsl paananmonHoit 6e3onacuoctu (HPB-99/2009)

pasuanoOHHON JIP
6630 IACHOCTIH Canutapusle npasuia 1 HopMmaTussl Canllun
2.6.1.2523-09»
2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA.
Y4eOHBIM MJIaHOM CEMUHAPCKUE 3aHATHS HE TTPETyCMOTPEHbI
2.3.3 JlaGopaTopHbIe 3aHATHS.
®opmMma
No HanmenoBanme nabopaTopHbIx paboT TEKYIIETro
KOHTPOJIS
1 3 4
1. |- M3MepeHne cyMMapHOH YJCIbHON aKTUBHOCTH O€Ta-U3Ty4aroIinx 3ammra
PalMOHYKIIMAOB B IPUPOAHBIX BOJAX. nabopaTopHoii
- Onpeaenenue yaeiabHOM 3PEKTUBHON aKTUBHOCTH €CTECTBEHHBIX paboTe
PaMOHYKIUAOB B IOYBAX M JTOHHBIX OTJIOKEHHUSX.
2. |- Usmepenue cymMMapHOU yIebHON aKTHBHOCTH O€Ta-U3/Ty4aroInx 3amura
PalMOHYKIIUI0B B IMTHEBBIX BOJAX. nabopaTopHoii
- Onpenenenue yaenbHOU 3QPEKTUBHON aKTUBHOCTH €CTECTBEHHBIX paboTe
PaMOHYKIUAOB B MyKe MIICHUYHOH.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboTsl — HE IPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIIMHE (MOTYJII0)



[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIUTILTAHBI

Ne Bun CPC T10 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 | [IpopaboTka yaeOHOTO 1. CanoxnukoB HO.A. PannoakTHBHOCTh OKpY’KarOIICH
(TEeopeTu4ecKoro) cpensl. / CamoxuukoB O.A., Amu-eB P.A., KanmbikoB
Marepuana C.H. — M.: BUHOM. Jla6oparopus 3nanwmii: 2010. — 286
c

2. P. A. Amues, C. H. KanmbeikoB. PagnoakTHBHOCTL. -
Cankr-IlerepOypr: Jlans, 2013. - 301 c.

3. Hopmel  pammanmonnoii  6eszomacuoctu  (HPB-09):
I'uruennueckue HopmaruBbl. — M.: LleHTp caHutapHo-
AIUAEMUOJIOTMYECKOTO HOPMHUPOBAHUSA, TUTHEHUYECKON
cepTudUKay 1 dKcnepTu3sl Munsnpasa Poccun, 1999.
—116c.

4. CasenseB U.B. Kypc obmeit ¢pusuxu / CasenseB WU.B. //
KBanroBas ontuka. AtomHas ¢usuka. Ousnka TBEpAOro
Tena. @u3nKa aTOMHOTO S7[pa ¥ AIEMEHTAPHBIX YaCTHIL. —
M.: Actpens: ACT, 2002. — 316 c.

5. KeopkoB A.A., bypsuiun M.FO. Papuanuonusrit
KOHTPOJIb OOBEKTOB OKpYyXKawlleld cpeapl. YueOHoe
nocobue. Kybanckuii roc. yu-t. Kpacunonap. 2003. 45 c.

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaroImUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) nmpenocTraisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0POBBS U BOCIIPUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha s13b1ke bpaiins.

JUnst a1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B mpomecce ocBoeHHs MaHHOW YYeOHOW AMCIUIUIMHBI HCIIONB3YIOTCA CIEAYIOIIHNE
oOpa3oBaTeNnbHbIE TEXHOJIOTHH: ayauTOpHAas paboTa B BUAE TPATUIMOHHBIX (OpPM: JIEKIIHH,
CeMHHapBI, HpaKTquCKHC 3aHATHUA U T.II., CaMOCTOSATCIIbHAs pa60Ta CTy,)IeHTOB, prnHOBBIe
TUCKYCCUM, 3aHSTHUS - KOH(EpEeHINH, N1e0aThl, peraTaMeHTHpOBaHHAs AUCKYCCHS, TIPOBOAUTCS
pa30op mpakTHueckux 3amad. [IpeaycMOTpeHbl ~ KOHTAaKTHBIE Yachl, B paMKaX KOTOPBIX
MpernojiaBareiib, C OJHOW CTOPOHBI, OKA3bIBAET WHJMBHUAYaJbHbIE KOHCYJIBTALMH MO XOIY
BBITIOJTHEHHSI CaMOCTOATENIbHBIX 3aJJaHHil, a C JPYrod CTOPOHBI, OCYHIECTBIISIET KOHTPOJIb U



OLICHUBACT pE3yNIbTaThl OSTUX WHIUBUAYAJIbHBIX 3amgaHuil. Jlnsg (Qukcaumu TBOPYECKOTO
HPOJBIKEHHUS HCIIOJB3YETCSl CHCTEMa OLCHKH 3HAHUM CTYICHTOB IO pe3ylbTaTaM HpPOBEPKH
KOHTPOJIbHBIX ~paboOT, TNpUMEHsSeTCs OOCYXKICHHE pe3yJabTaTOB pPabOThl  CTYAEHYECKHUX
UCCIIEe0BAaTEeIbCKUX Tpymil. HekoTopele pasfensl TEOPETHYECKOro Kypca paccMaTpHBAIOTCS C
UCTIOJI30BAHUEM OIIEPEKAIOIeH CaAMOCTOSTENIFHONW Pa0OTHI: CTYACHTHI MOJIYYalOT 33JaHUE Ha
U3y4eHUE HOBOTO MaTepHaia 0 €ro M3JI0KECHUS Ha JICKIHH.

B pamkax mporpamMmbl y4eOHOW AMCHUIUIMHBI MPETyCMOTPEHO IOCEUICHHE (PH3UKO-
XMUMHYECKUX J1a0opaTopuii  DKOJOr0-aHAIUTHYECKOTO IEHTpa M LEHTPa KOJJIEKTHBHOTO
nonb3oBanus KyOaHCKOTO TOCyHMBEpPCHTETa, a TaKXKe CaMOCTOsTEIbHas paboTa ¢ HaydHOH
JTUTEpaTypoi B HayuHoU 6ubaunorexe Kyol'V.

Bun 3ansaTus Hcnons3yeMble MHTEpPAaKTUBHbIE KomnuectBo
Cemectp
(JI, ITP, JIP) 00pa3zoBaTelIbHbIC TEXHOJIOTHH 4acoB
4 JI 0
JIP OOcyxIeHne pe3ynbTaTOB U3MEPEHUN B 12
MCCIIEIOBATEIBCKUX IPYIIax
Hmoeo: 12

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTalNu.
4.1 ®oHA OLEHOYHBIX CPE/ICTB VIS MPOBeAeHHS TeKYIero KOHTPOJIS.

1. Pacckaszatb 00 ycTpoiicTBe U puHIUIE pabOThl OeTa-ClIEKTPOMETpA.

2. N310%KUTh yCTPOICTBO M MPUHLUI pabOThl raMMa-CIEKTPOMETpa.

3. Omnwucarp yCTpOICTBO U MPUHIUT pabOTHI aub(a-paanoMerpa.

4. [lepeuncnuTh OCHOBHBIE MTPEJEIbI 103.

S. Pacckazatb O cTpoeHMH aTromMa U TPUBECTH XapaKTEPUCTUKH OCHOBHBIX
3JIEMEHTAPHBIX YaCTHULL.

6. Uro Takoe sBJIeHNE PaJUOAKTUBHOCTH M KaK OHO OBLIO OTKPBITO.

7. Paccka3arb 0 3aKOHE paJuOaKTUBHOIO pacmaja.

8. Uro Takoe paji0aKTUBHOE PaBHOBECHE.

9. [TepeuncnuTh OCHOBHBIE 3aKOHBI B cepe paaHalliOHHON 6€30MacHOCTH.

10.  Pacckasatb O SBICHHH W30TOIHH.

11.  Kak npou3BOJST U30TOIIBI.

12.  Kakwe 3HaeTe pagroaKTUBHBIE CEMEHCTBA.

13.  Onuummre CUETYUKH 3apsHKEHHBIX YaCcTHUIL.

14.  OnuuuTe TpeKoBbIE MPHUOOPHI.

15.  Kak npoucxoauT B3auMOIeHCTBHE allb(ha-4yacTHIl C BEILIECTBOM.

16. Kaxk mpoucxoaut B3auMoieiicTBUe OeTa-4acTUIl C BEIIECTBOM.

17.  Kak npoucxoauT B3aMMOIEHCTBHE FAMMa-U3JIy4Y€HHS C BEIIECTBOM.

18.  Yto xapakTepu3yeT MOoNepeyHoe CeYeHNE B3aUMOICHCTBUSI.

19.  Yro Takoe Anbbeno.

20.  Kak mposBisiercst apdext YepeHkoBa-Basuiosa.

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIsl MPOBeICHNs MPOMEKYTOYHOH ATTECTALMH.

1. XapakTepuCTHKH 3JIE€MEHTApHBIX 4YacTull. SnepHble cuibl. PaguoakTUBHOCTB,
M30TOIIBI.

3. PapnoakTuBHbIN pacnaa. Anbda-pacnan.

4. DpdexThl 1eTepMUHUPOBAHHBIE U CTOXAaCTUYECKHE; OCHOBHBIE TIPEEIbI 103.



5. bera-pacnan; K-3axBat; Bo30yxeHHe sep; CXEMbl pacnaioB.

7. NoHU3aIIMOHHBIE KaMephl; CYETUYHKA 3apsXKEHHBIX YaCTHII.

8. IHTEHCUBHOCTD U3J1y4E€HHMS]; INIOTHOCTh MIOTOKA YACTHII.

9. 3aK0H paiOaKTUBHOTO pacaia; Mepuo/ noiaypacmnasa.

10. AKTHUBHOCTh. AKTMBHOCTh MHUHHMaJIbHO 3Hauumas. Jlo3a morjomieHHas.
DOKBUBaJeHTHAA 103a. DPdeKTUBHAS 03a.

11. PaquoakTuBHOE paBHOBECHE.

12. Db dexTsl AeTepMUHHPOBAHHBIE U CTOXACTUYECKUE; OCHOBHBIE MTPEIENbl 103.

13. Buasl B3auMmozeicTBUs u3llydueHuss C BemecTBoM. [lomepeuHoe ceudeHue
B3aMMOJICHCTBUSL.

14. TpexoBbie PUOOPHI AJIST PETUCTPALIUH YACTHUL.

15. JlunenHbi K03GGUIUEHT 0CIa0IEHUS; CJION OJOBUHHOTO OCJIa0ICHUSI.

16. MonnzaunonHas kamepa. CUETUNKH 3apsyKEHHBIX YaCTHULL.

17. KoadunumeHnt paccessHus u3aydeHus — anboeno. [Ipoxoxkaenue anbha-gacTuil yepes
BEIIEe-CTBO.

18. AkKTHBHOCTb. AKTHBHOCTH MHUHUMAJIbHO 3Hauumas. Jlo3a mOIJIOIICHHAS.
DOKBHUBaJICHTHAs 103a. DPPEeKTHBHAS 7103a. EMUHHUIIBI H3MEpEeHUSI.

19. TIpoxoxxeHue Oera-4yacTHIl uepe3 BEIIeCTBO.

20. D dexTs! JeTEPMUHIPOBAHHBIE U CTOXACTHYECKUE; OCHOBHBIC TIPEAEIIBI 103.

21. B3aumogeiicTBrie raMmMa-u3Iy4eHUs C BEIIECTBOM.

22. 3aK0H paIMOAKTHUBHOTO PacIiajia; Mepuo/1 nojaypacnajia.

23. Buasl B3auMOJeHcTBHS U3JIydeHUs C BemecTBoM. [lomepeuHoe cedeHue
B3aUMO/JICHCTBUA.

Kpurepun onenkn:

- OTMETKa «32a4YTEeHO0» BBICTABISETCSA C YYeTOM C(HOPMUPOBAHHOCTH KOMIIETEHIIUNA, €CITH
JaH TIOJIHBIM, NpPaBUJIbHBI OTBET, MaTepual H3JI0KEH B OIPEJIEIEHHON JIOTHYECKOM
MIOCJIEIOBATEIBHOCTH, IEMOHCTPUPYETCS MIOHMMAHUE CYTH BBIIOJIHEHHBIX JTAOOPaTOPHBIX padoT,
3ajjaua pelieHa paloHaIbHBIM CIIOCOOOM.

- OTMETKa «He3a4YTeHO0» BBICTABIISAETCS, €CIM OTBET CTYACHTAa OOHApY)KUBAaeT HE3HaHUE
OCHOBHOTI'O COJEpKAHUs yUeOHOT0 MaTepuaia, a TakKe B Cllydae HEBBIIOJHEHHs Ja0OPaTOPHBIX
paboT, MpeayCMOTPEHHBIX TPOrpaMMON.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX WHIUBUAYAIBHBIX CUXO(DU3NUECKUX OCOOCHHOCTEH.

— NpU HEOoOXOAMMOCTHM HMHBAJHMJIAM M JIMLIAM C OIPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS MTPEIOCTABIISETCS JOMOJIHUTEIBHOE BpeMsI JIIsl HOArOTOBKU OTBETA HAa 3K3aMEHE;

— IIpU TPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3yIbTaTOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10pOBbs NPEAYCMATPUBAETCS HCIIOJIb30BAHNE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH JJIsi 00Y4AIOIIKXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbSI
U MHBAJIUAOB TpOILEAypa OLCHUBAHUS PE3YyJNbTAaTOB OOyUYeHHMs 10 JUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponientypa ornieHMBaHUS PE3yJbTaTOB OO0Y4YEHHsS WMHBAJIUAOB M JIUI] C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILIMHE (MOAYNIO) MpeaycMaTpuUBaeT MpPeI0oCTaBlIEHUE
uHpopmanuu B (opMmax, aZANTUPOBAHHBIX K OTPAaHMYEHHUSIM HX 3J0POBbS U BOCIPHUATHUS
uH(popMauu:

JUid nu1 ¢ HapyIIEeHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



JIJist JTUI ¢ HApYIIECHUSIMA CITyXa!

— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TMEepeYeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM
JJIs1 OCBOEHUS M CUUILTUHBI (MOTYJIfA).
5.1 OcHoBHasi TUTEpaTYpAa:

1. CanoxnukoB lO.A. PaamoakTuBHOCTH OKpyxkatomeld cpenbl. / CanmoXHHUKOB
F0.A., Amu-eB P.A., Kanmeikos C.H. — M.: BUHOM. Jla6opatopus 3nanuii: 2010. — 286 c.

2. P. A. Amues, C. H. KanmbikoB. PaamoaktuBHOCTE. - Cankt-IletepOypr: Jlanb,
2013.-301 c.

3. bexman, U. H. ATOMHAA U AAEPHAA ®U3UKA: PAIMOAKTUBHOCTDb U
NOHU3UPYIOIIUE M3JIVUEHUSA 2-e u3n., ucnp. u jom. YUeOHHWK Jjis OakanaBpuara u
maructparypsl / . H. bekman. — M. : U3natensctBo FOpaiit, 2018. — 398 ¢. — ISBN: 978-5-
534-00439-7. Pexum moctyna: https://biblio-online.ru/viewer/CC95A403-E772-48A7-AE6G4-
B1FF80F23AEC/atomnaya-i-yadernaya-fizika-radioaktivnost-i-ioniziruyuschie-
izlucheniya#page/1

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. CapenveB W.B. Kypc ob6meli ¢usuku / CaBenseB WM.B. // KantoBas omnrtuka.
Atom-Has (usuka. @usuka TBepAOro tena. Gusznka aTOMHOTO siipa ¥ JIEMEHTAPHBIX Ya-CTHUIL. —
M.: Actpens: ACT, 2002. — 316 c.

2. KeBopkoB A.A., Bbypsumn M.IO. PaguanuoHHbBI KOHTPOJIb OOBEKTOB
OKpYy>Karote cpeanl. YueobHoe nocodue. Kybanckwuii roc. yu-t. Kpacnonap. 2003. 45 c.

5.3. Illepuoauyeckue u3IaHusl:

- Kypnan «buoduzukay

- Kypnan «MenunuHckas puznka»
- Kypnan «Pagnoxumus»

- Kypnan «Snepnas Gpusuka»

6. Ilepeyenr pecypcoB  HH(OPMALMOHHO-TEJEKOMMYHHMKAIMOHHON  ceTH
«MHTEepHeT», HE0OXOAMMBIX /ISl OCBOCHHUS JUCHHUILINHBI (MOLYJIs).

1. http://teksert-ntb.gubkin.ru/ — 6u6mmorexa 'OCTos.

2. http://www.chem.msu.ru/rus/radio/ecol/welcome.html - MI'V, kadenpa paguoxumun,
yueOHbIe TOCOOUS B UHTEPHETE.

4. http://elibrary.ru/defaultx.asp - nayunas snextponHas 6uoanoreka «eLIBRARY.RU»

5. http://www.niiot.ru/doc/bank00/doc248/doc.htm - caiitr Cankt-IlerepOyprckoro HUU
OXpaHbl Tpyda



7. MeToauveckne yKazaHusi AJs1 OOyYAIOIIMXCH IO OCBOEHHI) IHCHMILINHBI
(MonmyJisi).

O01mme pekoMeHIAUN.

VYcrennoe ocBOECHHE AUCHUIINIMHBI OPCANIOIaracT akKTUBHOC, TBOPUYCCKOC YUAaCTUC CTY-
JICHTa TyTeM TUTAaHOMEPHOH, IIOBCETHEBHON PaOOTHI.

N3ydyeHne QUCHMILTUHBI CIEIyeT HAYMHATH C MPOopaboTKu pabodell mporpaMmel, 0codoe
BHUMaHHME, YeJss [eJsIM U 3a7a4aM, CTPYKTYPE U COACPIKaHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKIHI

IIpocMOTpUTE KOHCHIEKT Cpa3y IOCIE 3aHATUN, OTMETHTE MaTepUall KOHCIIEKTA JICKLINH,
KOTOPBIM BBI3BIBACT 3aTPyIHEHHMs Uil NOHMMaHusA. [lonbiTalTech HallTU OTBETHI HA 3aTPYJHU-
TEJbHBIEC BOIIPOCHI, UCIIOJIB3Ysl PEKOMEHIYEMYIO JINTEPATYPY. ECIu caMOCTOATENBHO HE yIaI0Ch
pa3o0pathcsi B Marepuaie, chopMyaupyiTe BOIPOCH U 00paTUTECh 3a TIOMOIIBIO K IpenoiaBa-
TEJII0 Ha KOHCYJIbTALUU WU OMKalei JeKuu.

PeryisapHOo oTBOAMTE BpeMs Ul ITOBTOPEHMS IIPOMJIEHHOIO Marepuasna, IpoBepss CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

BoinosiHeHune J1a00paTOPHBIX padoT

Ha 3ansatum momyumre y mperonaBaTelnsi rpaduK BBITOJHEHHS JIAOOPAaTOPHBIX PadoOT.
O063aBeuTech BceM HEOOXOMMbBIM METOJMUECKUM 00€CIICUEHUEM.

[lepen mocemnienreM J1a0OPAaTOPUHN U3YYUTE TEOPHUIO BOIPOCA, MPEAIOIAraeMoro K HC-
CJIeZIOBaHUI0, 03HAKOMBTECH C PYKOBOJCTBOM I10 COOTBETCTBYIOLIEH paboTe U MOArOTOBLTE MPO-
TOKOJI IPOBEJCHUS pa0dOThl, B KOTOPBI 3aHECUTE:

- Ha3BaHHe paloThI;

- 3aroToBKU Ta6JII/III JJI 3alIOJIHCHU S OKCIICPUMCHTAJIbHBIMU JaHHBIMUA Ha6JIIO[[€HI/H>'I;

- YpaBHEHHUS XUMMUYECKUX pEaKIHi MpeBpalieHnii, KOTOpble OyAyT OCYLIECTBIECHbI IPU
BBITIOJTHCHHH 3KCIICPUMCHTA,

- pacueTHble GOPMYIIbI.

OdopmieHre 0TYETOB JT0JKHO MPOBOUTHCS MOCIE OKOHYaHUs paboThI B 1a0OpaTOpPUH.

Jlist TOATOTOBKM K 3aIllUTE OTYeTa cielyeT NMPOaHAIN3UPOBATh SKCIIEPUMEHTAIbHbBIE pe-
3YJbTAaThl, COITIOCTABUTh UX C U3BCCTHBIMU TCOPECTUUCCKHUMU IMOJIOKCHUAMU HJIU CIIPAaBOYHBIMU
JTAHHBIMH, 000OIIUTH Pe3yIbTaThl UCCIEIOBAaHUN B BHJIE BBIBOJIOB IO padoTe, MOATOTOBUTH OT-
BC€TBI Ha BOIIPOCHI, TPHUBOAUMBIC B MCTOJUYCCKUX YKA3aHUAX K BBIIIOJIHCHUIO J'Ia60paTOpHI)IX
pador.

B ocBoeHuu nuCHUIUIMHBI MHBAIUIAMH U JIMIAMH C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU
30POBbsl OOJIBIIIOE 3HAYCHHE MMEST WHIWBHUIyalbHas ydeOHass paboTa (KOHCYJIbTAllUU) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

I/IHI[I/IBI/II[yaHBHLIC KOHCYJIbTalUu 110 NTPCAMETY SABJIIIOTCA  BaKHBIM (I)aKTOpOM,
CHOC06CTBYIOHII/IM HHIUBUAYaJTIU3allun O6y‘~I€HI/I$[ N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXKAY NOpeuoAaBaTciIicM U O6y‘-IaIOH_[I/IMC}I HHBAJILJIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU 3J0POBbA.

8. Ilepeuyenr WHGPOPMANMOHHBIX TEXHOJOTHIl, MCMOJb3yeMbIX NPH OCYHIECTBJIEHUHU
00pa3oBaTeILHOIO MPOLECCa MO0 AUCHUILINHE (MOAYJII0). (IPH HEOOXOIMMOCTH)

8.1 llepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.
NudopManinoHHbIe TEXHOJIOTHH HE TIPETYCMOTPEHBI.



8.2 IlepevyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecnedeHHus .
Heob6xonuMo mporpaMmHoe oOecneueHMe JUIsl  PaMOIOTMYECKOro  KOMILIEKca
«IIporpecc».

9.3 Ilepeuenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. DnextponHsIit pecypc: http://scholar.google.com/schhp?hl=en&sa=N&tab=Is&q=
2. DnekTpoHHBIH pecypc: http://www.scopus.com/scopus/search/form.url
3. DnextpoHHBIN pecypc: http://www.sciencedirect.com/

9. MarepuajnbHo-TexHUYecKkass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJIECHUS
00pa30BaTeJbLHOIO Mpolecca Mo AUCHUIINHE (MOAYJIIO0).

No B paGot MarepuanbHO-TeXHUYECKOe 00ecredyeHNe AUCIUILINHBI
(MOyJIsl) M OCHAILIEHHOCTh
1. JlexuuoHnHsble 3aHsATUA | [Ins  mpoBeneHUs]  JIEKUUH — HCHONB3YIOTCA — ayJUTOPUHU
JEKIIMOHHOTO TUINA.

2. JlabopaTopHbIe JlaGopaTopus, YKOMILIEKTOBaHHasi  CIELHAIU3UPOBAHHON

3aHATUSA MeOeNnpl0 W TEXHHMYECKUMHU  CPEICTBAMH  OOYyYCHHS,
OCHAIIIEHHbIE AHATUTHYECKUM 00opyaoBaHHEM
VYHuBepcanpHbll  criekTpoMmerpudeckuid  kommiekc YCK
«"amMmMa mIrocy.

3. Texkymuii  koHTpoOJIb, | JJiss mpoBeaeHUs IPYIIOBBIX U WHIABUIYATbHBIX
MIPOMEKYTOUHAs KOHCYJIbTAIMi, OCYIIECTBICHUS TEKYIIEro KOHTPOIS H
aTTecTalus IIPOMEKYTOUHON aTTeCTaluu IpeJHa3HAaYeHbl YyueOHbIE

nomenieHus GaKkynbTeTa XUMHUH U BBICOKUX TEXHOJIOTHH.

4, CamocTosiTenbHas CamocTtosTenpHas paboTa CTYIACHTOB OCYIICCTBISICTCS B
paboTta yUTaNbHBIX 3anax Oubmmuorexku KyOI'Y, 3ame pedeparuBHBIX

JKypHaJIOB, BbluMciauTenbHOM LeHTpe KyOI'Y, a Ttakxke B
IpYrux ayauTtopusx (akynpTeTa XHUMHM M BBICOKHX
TEXHOJOTHMII C BO3MOXHOCTBIO MOJAKIIOUYEHUS K CETH
«utepHer» u oOecredeHHs] JOCTyma B DIEKTPOHHYIO
nH()OPMaAIIMOHHO-00Pa30BATENHHYIO CPETy OPTaHU3AIIUH.




