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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 U MHTEPITPETAIIUH TTOTYYCHHBIX PE3YJIbTaTOB.

1.2 3agauu M CHUILIUHEL.

OCHOBHBIMU 33J1a4aMU AUCITUIUTHHBI «OCHOBBI PAIUOJIOTMYECKOTO aHAIU3a SBIISIIOTCS

- O3HaKOMJICHHE ¢ (PU3MYECKHE OCHOBAMU SIBIICHUS PaIOAKTHBHOCTH, HOPMAaMU TEXHHUKHU
0e30MacHOCTH, MEpPaMH COOJIIOICHHS PaIMAIIMOHHON O€30MaCHOCTH U YMEHHE Peajin30BaTh 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 AuCHUIIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Huctunmuaa B1.B.JIB.11.01 «OcHOBBI paaMOJOTHYECKOTO aHaIM3a» OTHOCHTCS K
JUCIUIUIMHAM T10 BBIOOPY, BapUATHUBHOW dYacTH y4eOHOro miaHa. basuwpyercs Ha 3HaHUU
MPEAMETOB XMMHYECKOTO IIMKJIA, OHA TaK)Xe SBJSETCSA MPEAIISCTBYIOMEH I H3ydYeHUs
TUCHIUIITNH «be3-0macHOCTh )KU3HEAEATETbHOCTIY U « XUMUYECKAst SKOJIOTHS».

1.4 Ilepedyenb MIaHMPYeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbI.
W3ydenue naHHOW y4eOHOIl AMCHUMILIMHBI HaMpaBlieHO Ha (OpMUPOBAHHE Yy OOYYaIOIIUXCS
o6rrenpodeccruoHanbHbIX/mpodeccuonanbubix kKommerennuii (OTTK/TIK)

Ne Nuanexc Conepxanue B pesynbrare n3zyueHust yaeOHON AUCIUTIITMHBI
" | KOMIIET | KOMITETeHIUH (KK €€ 00yyJarommecs 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 6 | bezonacHocmu 8
VCAOBUSIX. («Hopmul nabopamopuwvlx 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€ o0yJaromuecs: 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 PacnpenesieHne TPyA0€MKOCTH IMCHMILIMHBI 10 BHAaM padoT.

OO6mas Tpya0EMKOCTh JUCIUILIMHBI COCTaBIISIET 2 3a4.ell. (72 yacoB), X pacHpeesieHne

110 BUJIaM pabOT MpEeICTaBICHO B TaOJIUIIE.

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (uacer)
4

KonTakTHas padora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 40,2 40,2
3aHsATHS JEKIIMOHHOTO TUTIA 18 18 - - -
JlaGopaTopHble 3aHATHS 20 20 - - -
3aHATUS CEMUHAPCKOr0 TUIA (CEMUHAPBI,
IPAKTUYECKHE 3aHSITHSI) i ) ) ] )
HWnas koHTaKkTHas padoTa:
Kontpois camocrosrensHoil pabotsl (KCP) 2 2
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTesbHasi padoTa, B TOM YHCIE:
Kypcosas paboma - - - - -
IIpopabomxka yuebHnozo (meopemuueckoco) mamepuand 18 18 - - -
Buvinonnenue unousuoyanvhuix 3a0anuii (no02omosxa 0 0 i i i
coobwenull, npeseHmayuii)
Pechepam 0 0 - - -
IToaroToBka K TeKyleMy KOHTPOJIIO 13,8 13,8 - - -
KonTpoJn:
IToaroToBka K 3K3aMeHy - -
O01mas Tpy10eMKOCTh gac. 12 12 - - -

B TOM YHCIe KOHTAKTHAA | /05 (409

padora

3a4. efg 2 2




2.2 CTpyKTYypa QM CHUIUINHBI:
Pacrnipenenenne Bu10B ya4eOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIHUILTUHBL.
Pasernbl (TeMbI) AMCHUIUIMHEL, H3ydaeMble B 4 cemectpe (ounas ¢hopma)

KOHI/I‘IeCTBO qacoB
No Haun AynuropHas B}ée?;im
° CHOBaHHUE PA3JIeNoB (TeM) Beero paGota papGOTa
J | 113 JIP CPC
1 2 3 4 5 6 7
1. |Crpoenue aToMa U IAEPHBIE CUIIBI 5 2 3
2. |PagmoakTMBHOCTb M paIMOAKTUBHBIN pacna 4 2 2
3. |3aKoHBI pagHOAaKTUBHBIX MTPEBPAILCHHHA 10 | 2 8
4.  |B3auMoneicTBHE U3ITYUYCHHUS C BEIIECTBOM 10 | 4 6
5. |PamuoakTHBHEIE CEMENCTBA U U30TOIIbI 4 2 2
6. |Peructpupyroriue npudopb 198| 4 10 6
7. |HopmaruBHas 0a3a paaMallMOHHON O€30IaCHOCTH 17 2 10 5
8. |KCP 2
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 3aHATHA JEeKIHOHHOr0 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. [I1oTHOCTh MOTOKA YacTUL WIIK 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, 3aXBAaT HEUTPOHOB sApaMu
BellecTBa. SIBIeHNe Pe30HaHCHOTO 3aXBaTa.

PaaIuOHYKIIN/IOB B MYKEC MIIICHIIHOM.

5. |PamgmoakTuBHBIE PagnoaxkTuBHEBIE ceMelicTBa. SIBiIEHNE N30TOIHH. VYcrHblit onpoc,
CEMEUCTBA U U30TOIBI | nepHO-(H3uUecKre CBOMCTBA HEKOTOPBIX H30TOMOB.  (TECTUPOBAHHUE
KoMmmepueckue paaroakTuBHbIE U30TONBL. M30TONHBIE
3¢ ¢exTsl. AHAN3 U30TOMHOTO cocTaBa. Paznenenue
H30TOTIOB.
6. |Peructpupytomue AKTHBalIMOHHBIN aHaIu3. [ pynmbl perucTpupyrommux YcTHBIN ompoc,
npUOOPEL. npubopoB. MoHM3aIMOHHBIE KAMEPBI: CUETHO- JIP
HMOHM3ALMOHHBIE KAMEPBI U HHTETPHPYIOIINE
HMOHU3ALMOHHbIE KaMepbl. CUeTYNKY 3apSAKEHHBIX
YAaCTHIL: HOHU3AOHHBIE CYETUNKN
(mponopuMOHAIEHBIE CYETUUKH, CYETUUKH C
CaMOCTOSITETIBHBIM Pa3psA0M), IOIYIPOBOTHIUKOBBIE
(KpucTaIM4ecKHe) CUETYUKH, CIIUHTUIUIALIMOHHbIE
CUETYHKH, YSPEHKOBCKHE CUETYUKU. TpeKoBbIe
pUOOPHI [UIA PErHCTPALK YacTHL: Kamepa Bunbcona,
muddy3noHHas kamepa, GOoTOIMYIECHOHHEIE
IacTUHKU. VX npuHLUI AECTBUS, YCTPOUCTBO,
MIPEUMYILECTBA U HEJOCTATKH.
£ HOpMaTHBHa’Iﬁa?’a «Hopwmsl paananmonHoit 6e3onacuoctu (HPB-99/2009) el onpoc,
paauanvuoOHHOU JIP
630 0ACHOCTI. Canutapusle npasuia 1 HopMmaTussl Canllun
2.6.1.2523-09»
2.3.2 3aHATHA CEMHHAPCKOI0 THIIA.
Y4eOHBIM MJIAHOM CEMUHAPCKUE 3aHATHUS HE TTPETYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
®opmMma
No HanmenoBanue nabopatopHbix paboT TEKYIIEro
KOHTPOJIS
1 3 4
1. |- M3Mepenue cyMMapHOH YICIbHON aKTUBHOCTH O€Ta-U3/Ty4aroInx 3amura
PaIHOHYKIUAOB B IPUPOAHBIX BOAAX. 1a00paTOpHOM
- Onpeaenenue yaenbHOM 3QPEKTUBHON aKTUBHOCTH €CTECTBEHHBIX paGoThI
PaMOHYKIUAOB B IOYBAX U JTOHHBIX OTJIOKEHHUSX.
2. |- Usmepenue cyMMapHOU yeNbHON aKTHBHOCTH O€Ta-HU3/Ty4aroInx 3armura
PaAMOHYKIUAOB B IUTHEBBIX BOAAX. 1a00paTOpHOM
- Onpenenenue yaeabHOM H3PPEKTUBHON aKTUBHOCTH €CTECTBEHHBIX paGoThI

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)
KypcoBble paboTsl — HE IPETyCMOTPEHBI.




2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl

00y4aroIUXCcH M0 JUCHHUILIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI

Ne Bun CPC T10 BBIMIOJTHEHUIO CAMOCTOSITEILHON pabOoThI
1 2 3
1 | IIpopabotka yuebHOTO 1. CanoxnukoB IO.A. PannoakTUBHOCTb OKpY)Karolen
(TEOpETHYECKOTO) cpenpl. / CanoxxuukoB O.A., Amu-eB P.A., KaambikoB
MaTepuana C.H. — M.: BUHOM. Jla6oparopus 3nanuii: 2010. — 286
c

2. P. A. Amues, C. H. KaambikoB. PagnoakTUBHOCTB. -
Canxr-Ilerepoypr: Jlans, 2013. - 301 c.

3. Hopmbl  pagmanmonnoit  GeszomacHoctu  (HPB-09):
I'uruennueckue HopMatruBbl. — M.: LleHTp canutapHo-
AMUJEMHUOJIOTHYECKOTO HOPMHUPOBAHUS, TUTHEHUYECKOUN
cepTudUKaIMU 1 dKcepTru3bl Munsnpasa Poccun, 1999.
—116c.

4. CasenneB U.B. Kypc o6meli ¢pusuku / CasenbeB 1.B. //
KBanroBas ontuka. AtomHas ¢pusnka. @u3nka TBEPAOIro
Tena. Pusnka aTOMHOTO SApa U AIEMEHTAPHBIX YaCTHUIl. —
M.: Actpens: ACT, 2002. - 316 c.

5. KeopkoB A.A., bypbummn M.IO. PaguanuonHslii
KOHTPOJIb OOBEKTOB OKpYKalIIeHd cpenpl. YdeOHoe
nocobue. Kybanckuii roc. yu-1. Kpacnomap. 2003. 45 c.

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTCepHraibl JIA CaMOCTOSTEIbHOM pa6OTH 06yqa10m1/1xc;1 nus3

YHUCIIa MHBAJIUIOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUITHS UH(DOpMALIUU:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM (popme Ha si3b1ke bpaiins.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:
— B I1e4aTHoO (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA

o0yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
B mpomecce ocBoeHHs MaHHOW YYeOHOW AMCIUIUIMHBI HCIONB3YIOTCA CIEAYIOIIHE

06pa3OBaTCJ'IBHBIC TCXHOJIOTUU: ayAUTOPHAA pa60Ta B BUAC TPAOAUIIUOHHBIX (bOpMZ JICKIINH,
CEMHUHAPBI, MPAKTUYCCKUE 3aHATUA W T.II.; CaAMOCTOATCIIbHAsA pa60Ta CTYACHTOB, I'PYIIIIOBBIC




TUCKYCCHH, 3aHATHS - KOH(pEpeHIUH, 1e0aThl, periaMeHTHPOBAaHHAS AUCKYCCHS, TPOBOIUTCS
pa3bop mpakTHdecKux 3amad. lIpemycMOTpeHBI ~ KOHTAKTHBIE Yachl, B pPaMKaxX KOTOPBIX
IpernoiaBaTesb, C OJHON CTOPOHBI, OKa3bIBACT HHIUBUAYaJIbHBbIC KOHCYJIBTAI[MH IO XOAY
BBINIOJTHEHUSI CAMOCTOSITENBHBIX 33JaHuil, a C APYrodl CTOPOHBI, OCYLIECTBIISICT KOHTPOJb H
OLICHUBACT pE3yNIbTaThl OSTHUX HHIUBUAYATIbHBIX 3amaHuid. Jnsd Qukcaumm TBOPYECKOTO
NPOJBIKEHHUS HCIIOJIB3YETCSl CHCTEMa OLCHKHM 3HAHUH CTYAEHTOB IO PE3yJIbTaTaM IPOBEPKH
KOHTPOJIbHBIX ~paboOT, TpPUMEHSETCS OOCYKIeHHE pe3yabTaToB pabOThl  CTYJECHUECKUX
UCCIIEe0BAaTEIbCKUX Tpymil. HekoTopele pasfensl TEOPETHYECKOTO0 Kypca paccMaTpHBAIOTCS C
UCTIOJIb30BAaHUEM OIIEPEKAIOIeH CaMOCTOSTEILHON pabOTHI: CTYIEHTHI MONYYaloT 3a/laHue Ha
U3y4EeHUE HOBOTO MaTepHaia J0 €ro M3JI0KECHUS Ha JICKIHH.

B pamkax mporpamMmbl y4eOHOW AMCHUIUIMHBI NPEIyCMOTPEHO IOCEIICHHE (QH3UKO-
XMMHYECKUX J1a0opaTopuii  DKOJOr0-aHAIUTHYECKOTO IEHTpa M LEHTPa KOJJIEKTUBHOTO
noib3oBanus KyOaHCKOTO TOCyHHMBEpPCHTETa, a TaKXKe CaMOCTOSITeNIbHas paboTa ¢ Hay4yHOH
JTUTEpaTypoi B HayuHOU 6ubaunorexe Kyol'Y.

Bun 3anstus Hcnons3yeMble HTHTEPAaKTUBHbIE KomnuectBo
Cemectp
(JI, I1P, JIP) o0pa3oBaTellbHbIE TEXHOJIOTUU 4acoB
4 JI 0
JIP OO6cyxeHue pe3ysibTaTOB U3MEPEHUil B 12
MCCIICIOBATEIBCKUX TPYIIax
Hmoeo: 12

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

Pacckaszatb 00 ycTpoiicTBe U puHIUIE pabOThl OeTa-ClIEKTPOMETpA.

N310%KUTh yCTPOICTBO M MPUHLUI pabOThl raMMa-CIEKTPOMETpa.

Onucarb yCTpOKWCTBO W MIPUHITUT PabOTHI anbda-paaruoMerpa.

[TepeuncinuTh OCHOBHBIE MPEJIEINBI 103.

Pacckazath O CTpoeHMHM aromMa W TPUBECTH XapaKTEPUCTHKH OCHOBHBIX
AJIEMEHTAPHBIX YACTHII.

agkrownE

6. Uro Takoe sBJIeHNE PaJJUOAKTUBHOCTH U KaK OHO ObUIO OTKPHITO.

7. Paccka3zaTh 0 3aKOHE PaJJMOAaKTUBHOIO pacHasja.

8. Urto Takoe pajioaKTHUBHOE 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 CYETYUKH 3apsHKEHHBIX YaCcTHUIL.

14.  OnuuuTe TpeKoOBbIE MPHUOOPHI.

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

16. Kax mpoucxoanut B3auMoieiicTBE O€Ta-4acTHUIl C BEIIECTBOM.

17.  Kak npoucxXoauT B3aMMOICHCTBHE FaMMa-H3JIy4Y€HUS C BEIIECTBOM.
18. YTo XapakTepU3yeT MONEPEYHOE CEUYEHNE B3aUMOICHCTBUSI.

19.  Yro Takoe Anbbeno.

20.  Kak mposBisiercst apdext YepenkoBa-Basuiiosa.

4.2 ®oHJ OLICHOYHBIX CPEACTB ISl MPOBeICHNs MPOMEKYTOYHOH ATTECTALMH.



1. XapakTepUCTUKH 3JIEMEHTAPHBIX 4YacTULl. SnepHble cuibl. PaanoakTUBHOCTB,
U30TOIBI.

3. PagnoaktuBHbIN pacniaa. Anbda-pacna.

4. D¢ dexThl 1eTepMUHUPOBAHHBIE U CTOXACTUYECKHUE; OCHOBHBIE ITPEIEIIbI J103.

5. bera-pacnan; K-3axBat; Bo30yXJIeHUE s1/1€p; CXEMBI pacaioB.

7. oHn3aMOHHBIE KaMephl; CUETYHUKA 3apsHDKEHHBIX YaCTHULL.

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

9. 3aK0OH painOAKTUBHOIO pacnaja; Nepruo Noaypacnaja.

10. AKTHUBHOCTh. AKTMBHOCTh MHUHHMaJIbHO 3Hauumas. Jlo3a morjomieHHas.
OKBHBaJICHTHas /103a. DPPeKTUBHAA 103a.

11. PaguoakTuBHOE paBHOBECHE.

12. D dexTs! 1eTepMUHUPOBAHHBIE U CTOXAaCTUYECKHE; OCHOBHBIE MPENIEIbI J103.

13. Buasl B3aumozeicTBus M3iIydeHus ¢ BemectBoM. [lonepeuHoe ceueHue
B3aUMOJICHCTBHUS.

14. TpexoBbie TPUOOPHI AJIST PETUCTPALIUH YACTHUL.

15. JlunenHbIi K03 GUIMEHT 0CITa0IEHUS; CJIOH MMOJOBUHHOTO OCIIA0ICHMS.

16. MonnzaunonHas kamepa. CueTUnKH 3apsyKEHHBIX YaCTHULL.

17. Koaddunuent paccessHust u3nydeHus — anpoeno. [Ipoxoxnenue anbga-yactul yepes
BEIIEe-CTBO.

18. AKTHUBHOCTb. AKTHUBHOCTh MHMHMMaJbHO 3HauuMasd. Jlo3a morjoiieHHas.
DOKBHUBaJICHTHAs 103a. DPPeKTHUBHAS 703a. EMMHHIIBI H3MEpEHUSI.

19. IIpoxoxeHune 6eTa-yacThIl Yepe3 BEeLECTBO.

20. D dexTs! JeTEPMUHIPOBAHHBIE U CTOXACTHUECKUE; OCHOBHBIC TIPEICIIBI 103.

21. BzaumogpelicTBUe raMMa-U31y4eHUs C BELIECTBOM.

22. 3aK0H paIMOaKTUBHOTO pacliajia; mepuo1 moxypacnajia.

23. Buael B3aumojeicTBus M3iydyeHMs ¢ BemiectBoM. llomepeuHoe cedeHue
B3aUMOJICHCTBUS.

Kpurepun onenkn:

- OTMETKA «3a4YTeHO0» BBICTABIISIETCA C y4eTOM C(HOPMHUPOBAHHOCTU KOMIIETEHIIUH, €CIIU
JlaH TIOJIHBIM, TpaBUJIBbHBIA OTBET, MaTepuan M3JO0KEH B ONPEIEICHHON JIOTUYECKOU
MOCJIEI0BATENbHOCTH, IEMOHCTPUPYETCS] IOHUMAHUE CYTH BBIMOJIHEHHBIX JJAOOPATOPHBIX padoT,
3aJjaya perieHa paoHaIbHBIM CIOCOOOM.

- OTMETKa «He3a4YTeHO0» BBICTABIISAETCS, €CIM OTBET CTYACHTAa OOHApY)KUBAaeT HE3HaHUE
OCHOBHOTI'O COJEpKAHUsS yUEOHOT0 MaTepuaia, a TakXKe B ClIy4ae HEBBIIIOJIHEHUS J1a00paTOPHBIX
paboT, MpeayCMOTPEHHBIX TPOrpaMMON.

OneHouHble CpeACTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX HWHIUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
310pOBBS ITPEAOCTABIIACTCS TONOJHUTEIBHOE BPEMS I IOJATOTOBKU OTBETA HA DK3aMEHE;

— IIpU MPOBEICHUH IPOLEIYPHl OIIEHUBAHUS PE3yIbTaTOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTPAaHNYEHHBIMH BO3MOYKHOCTSIMHU 370pPOBBS NPEIyCMATPUBAETCS HCIIOIb30BAHUE TEXHUUYECKHUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCs C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 370POBbSI
U MHBAJUAOB TpOILESypa OLCHUBAHUS pE3yJIbTAaTOB OOyUYeHHMs 10 JUCHUILUIUHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

IIponienypa onieHMBaHUSI PE3yJbTaTOB OO0Y4YEHHsS WMHBAJIUAOB M JIUI] C OIpPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCHMIUIUHE (MOAYJIIO) MpeAycMaTpHUBaeT IMpeloCTaBlIeHNE



uHpopMmanuu B (opMax, aJanTUPOBAHHBIX K OTPAHMUYCHHSM HX 3J0POBbS U BOCIPHSITHS
nHpopmanuu:

JUis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist JIUI ¢ HApYIISHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JUCUMIIIMHBI (MOIYJIst).
5.1 OcHoBHasi 1MTepaTypa:

1. CanoxuankoB H0.A. PaanoakTHBHOCTH OKpyxkaromie cpenpsl. / CanoKHUKOB
F0.A., Anu-eB P.A., Kanmeiko C.H. — M.: BUHOM. JlaGopatopus 3nanuii: 2010. — 286 c.

2. P. A. Anues, C. H. KanmbikoB. PaaunoaktuBHocts. - Cankr-IletepOypr: Jlans,
2013.-301 c.

3. bekman, 1. H. ATOMHAA U AOEPHASA ®U3NKA: PAJJMOAKTHUBHOCTH U1
NOHU3UPYIOIWE U3JIYUEHUS 2-¢ u3na., ucnp. u gon. YueOHUK sl OakaiaBpuara U
maructpatypsl / M. H. bekman. — M. : M3natensctBo KOpaiit, 2018. — 398 c. — ISBN: 978-5-
534-00439-7. Pexum pgoctyma: https://biblio-online.ru/viewer/CC95A403-E772-48A7-AE64-
B1FF80F23AEC/atomnaya-i-yadernaya-fizika-radioaktivnost-i-ioniziruyuschie-
izlucheniya#page/1l

5.2 JlonotHUTeIbHASI JINTEPaTypa:

1. CagenbeB U.B. Kypc obmeit ¢usuxku / CasenveB U.B. // KanroBas onrtuka.
AtomHas pusmka. Ousmnka TBepaoro tena. GuU3nka aTOMHOTO s/Ipa U 3JIEMEHTApHBIX YacTHUIl. —
M.: Actpens: ACT, 2002. — 316 c.

2. KesopkoB A.A., bypeummun M.IO. PaauanuoHHBIE KOHTPOJIb OOBEKTOB
OKpy»katomien cpeasl. YueOHoe nocodue. Kybanckuii roc. yu-1. Kpacnoaap. 2003. 45 c.

5.3. Illepuoanyeckue U3IaHNUS:

- Kypnan «bnoduszukar

- Kypnan «Meauuunckast pusnuka»
- Kypnan «Pagrnoxumus»

- Kypnan «Snepnast pusuka»

6. Ilepeyenbr pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHHMKAIIMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHU S JUCHUILIMHBI (MOAYJIS).

1. http://teksert-ntb.gubkin.ru/ — 6u6mmoreka 'OCTos.

2. http://www.chem.msu.ru/rus/radio/ecol/welcome.html - MI'V, kadeapa paguoxumumu,
yueOHbIe TOCOOHSI B MHTEPHETE.

4. http://elibrary.ru/defaultx.asp - Hayunas snekrponnas oudanoreka «cLIBRARY.RU»



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

7. MeTtoauveckne yKazaHusi AJs OOyYAIOIIMXCH IO OCBOEHMI) IHCHMILIMHBI
(MomyJisi).

O01mme pekoMeHIAUN.

VYcrennoe ocBOSHHE JAUCHUIINIMHBI OPCANIOIaracT akKTUBHOC, TBOPUYCCKOC Yy4AaCTUC CTY-
JICHTa TyTeM TUTAaHOMEPHOM, IIOBCETHEBHON PaOOTHI.

N3ydyeHne QUCHMIUTMHBI CIEyeT HAYMHATH C MPOpadOTKH pabodeill mporpaMMel, 0coboe
BHUMaHHUE, YeJss [eJsIM U 3a7ia4aM, CTPYKTYPE U COACPIKaHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKIHI

IIpocMOTpUTE KOHCHIEKT Cpa3y IOCIE 3aHATUN, OTMETHTE MaTepUall KOHCIIEKTA JICKLINH,
KOTOPBIN BBI3BIBACT 3aTPyIHEHHMS Uil NOHMMaHuUsA. [lonbITalTech HallTH OTBETHI HA 3aTPYyJIHU-
TEJIbHBIE BOIIPOCHI, UCIIOJIb3Ysl PEKOMEHIYEMYIO JINTEPATYPY. ECIu caMOCTOATENBHO HE yIal0Ch
pa3o0parbcsi B Marepuaie, chopMymupyiiTe BOIPOCH U 00paTUTECh 3a TIOMOIIBIO K Iperno/iana-
TEJII0 HA KOHCYJIbTALMU WU OMKaiIei JeKuu.

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

BoinosiHeHune J1a00paTOPHBIX padoT

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

[lepen mocemnienreM 1a0OPaTOPUN U3YYUTE TEOPHUIO BOIPOCA, MPEAIOIAraeMoro K HC-
CJIEZIOBAaHUI0, 03HAKOMBTECH C PYKOBOJACTBOM I10 COOTBETCTBYIOLIEH paboTe U MOJArOTOBLTE MPO-
TOKOJI IPOBEJCHUS pa0dOThI, B KOTOPBIH 3aHECUTE:

- Ha3BaHHe paloThI;

- 3aroToBKH Ta6J'II/IH JJI 3alIOJTHEHU A OKCIICPUMCHTAJIbHBIMU JaHHBIMUA Ha6J'II-O)I€HI/II\/'I;

- YpaBHEHHUs XUMMUYECKUX pEaKIMil MpeBpalieHnii, KOTOpble OyAyT OCYIECTBIEHbI IPU
BBITIOJTHCHHH OKCIICPUMECHTA,

- pacyeTHble GOPMYIIbI.

OdopmieHre 0TYETOB JI0JKHO MPOBOUTHCS MOCIIE OKOHYAaHUS paboThI B 1a0OpaTOPUH.

JUist TOATOTOBKM K 3aIllUTE OTYeTa cielyeT MPOaHAIN3UPOBATh SKCIIEPUMEHTAIbHbBIE pe-
3YJbTAThl, COITIOCTABUTh UX C U3BECCTHBIMU TCOPECTUUCCKHUMU IMOJTOXKCHUAMU HJIU CIIPAaBOYHBIMU
JTAHHBIMH, 000OIUTH Pe3yIbTaThl UCCIEIOBAaHUN B BHJIE BBIBOJIOB IO padoTe, MOATOTOBUTH OT-
BC€TBI Ha BOIPOCHI, TPHUBOAUMBIC B MCTOJHYCCKUX YKA3aHUAX K BBIIIOJIHCHUIO J'Ia60paTOpHI)IX
pador.

B ocBoeHuu nuCHUIUIMHBI MHBAIUIAMM U JIMIAMH C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU
30POBbsl OOJIBIIIOE 3HAYCHHE MMEST WHIWBHUIyalbHas ydeOHass paboTa (KOHCYJIbTAlUU) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YUeOHOro Marepuaia.

I/IH,Z[I/IBI/I,Z[yaHBHLIC KOHCYJIbTalUM 110 TOpPCIAMETY SABJIIIOTCA  BaKHBIM q)aKTOpOM,
CHOCO6CTByIOH_[I/IM HHIUBUAYyaTIU3allun O6yquH$[ N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAaKTa
MCXKAY NOpeuoAaBaTCiIicM U O6y‘-IaIOH_[I/IMC}I HHBAJIMLJIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSAMU 3J0POBbA.

8. Ilepeyenbr WHGPOPMANMOHHBIX TEXHOJOTHil, MCMOJb3yeMbIX NPH OCYNIECTBJIEHUHU
00pa30BaTeIbLHOIO MPOLECca MO0 JUCHUILINHE (MOTYJIIO).



8.1 IlepeuyeHb HHPOPMAMOHHBIX TEXHOJIOTHIA.
NubopmannoHHbIe TEXHOJIOTHH HE TIPETyCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecnedeHus .
Heob6xonuMo  mporpaMmHoe oOecreueHMe JUIsl  PaMOJIOTMYECKOro  KOMILIEKca

«IIporpecc».

9.3 Ilepeuenb MHGPOPMAIHOHHBIX 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. DnextpoHHBIH pecypc: http://www.sciencedirect.com/

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH 6333, H606X0)II/IM21H JJIA OCyHIeCTBJICHUSA

00pa30BaTeJbLHOIO0 Mpolecca Mo AUCHUIINHE (MOAYJII0).

MaTepI/IaJIBHO'TCXHI/I‘IeCKOC obecmeueHue AU CITMITIIMHBI

No Bug pa6or
(MOmyJIsl) M OCHAIIEHHOCTh
1. JlexuuonHsble 3aHsATUs | e 1poBeNeHUs  JIGKIMH  HCHOJIB3YIOTCS — ayJUTOPUHU
JICKIIMOHHOTO THIIA.

2. JIaGopaTopHble JlaGoparopusi, YKOMIUIEKTOBaHHasi  CHELMAIU3UPOBAHHOM

3aHATHA MeOeNnpl0 W TEXHHMYECKUMHU  CPEICTBAMH  OOYyYCHHS,
OCHAII[CHHbIE AHAJIUTUYECKUM o0opy10BaHHEM
VYHuBepcanpHbll  cnekTpoMmerpuyeckuid  kommiekc YCK
«"amMmMa mIrocy.

3. Texymuii  KoHTponb, | s  mpoBeneHHs IPYIIIOBBIX U WHIUBUAYAIbHBIX
IIPOMEXKYTOYHAs KOHCYJIbTAllUi, OCYLIECTBJIEHUs TEKYIIEro KOHTPOJIA U
aTTecTanus OPOMEXKYTOYHOM aTTeCTallMd  NpeJHa3HAYCHbl Yy4eOHBIC

noMeleHHs paKyJbTeTa XUMUHU M BBICOKUX TEXHOJIOTHH.

4, CamocTosiTenpHas CamocrositenpHass paboTa CTYACHTOB OCYIICCTBIISIETCS B
paboTta yuTanbHbIX 3ayax Oubiamnorekn KyOI'Y, 3ame pedeparuBHBIX

JKYypHaJIOB, BbluMciauTelbHOM LeHTpe KyOI'Y, a Ttakxke B
JpyTuX  ayauTopusx (akyibTeTa XUMHM M BBICOKHX
TEXHOJOTUII C BO3MOXHOCTBIO MOJAKIIOUEHUS K CETH
«HTepHeT» W obecredyeHuss JOCTyna B 3JIEKTPOHHYIO
WH()OPMaAIIMOHHO-00Pa30BATENHHYIO CPEy OPTaHU3AIINH.




