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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

N3ydyeHne oCHOB paaualluOHHON OE30MACHOCTH M PaHOJIOTHIECKOTO aHaTNu3a, OCBOCHUE
MIPaKTUYECKUX HABBIKOB MPOBEJACHUS U3MEPEHUN U MHTEPITPETAIIUH TIOJYICHHBIX PE3yJIbTaTOB.

1.2 3agauu M CHUILIUHEL.

OCHOBHBIMU 33J1a4aMU AUCITUIUTHHBI «OCHOBBI PAIUOJIOTMYECKOTO aHAIU3a SBIISIIOTCS

- O3HaKOMJICHHE ¢ (PU3MYECKHE OCHOBAMU SIBIICHUS PaIOAKTHBHOCTH, HOPMAMU TEXHUKHU
0e30MacHOCTH, MEpaMH COOJIIOICHHS PAIMAIIMOHHON O€30MaCHOCTH U YMEHHE peaan30BaTh UX B
71a00PATOPHBIX M TEXHOJIOTHYECKUX YCIOBUSX;

- (hopMupoBaHHE YMEHHUH BBIMOJHATh U3MEPEHHUS HAa PAIUOJOTHUYECKOM 000pYyI0BAaHUU
(CTIEKTPOCKOMMYECKHE KOMIUICKCHI ¢ MPOrpaMMHBIM obecrieueHrneM «lIporpeccy) mo u3BecTHbIM
METO/IHKaM.

1.3 MecTo AucHUIJIMHBI (MOAYJIs) B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMMBbl.

Huctummmaa B1.B.JIB.11.01 «OcHOBBI paaMOJOTHYECKOTO aHaIM3a» OTHOCHTCS K
JUCIUIUIMHAM T10 BBIOOPY, BapUATHUBHOW dYacTH y4eOHOro mmiaHa. basupyercs Ha 3HaHUU
MPEAMETOB XMMHYECKOTO IIMKJIA, OHA TaK)Ke SBJSETCS MPEAIICCTBYIONICH  JUIsl W3Y4YCHUS
TUCIUIITNH «be3-0nacHOCTh )KU3HEAEATETbHOCTIY U « XUMUYECKAst SKOJIOTHS».

1.4 Ilepedyenb MIaHMPyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpPaMMBbI.
W3ydenue naHHOW y4eOHOIl AMCHUMILIMHBI HaMpaBlieHO Ha (OpMUPOBAHHE Yy OOYYaIOIIUXCS
obrrenpodeccruoHanbHbIX/mpodeccuonanbubix kommerennuii (OTTK/TIK)

Ne Nuanexc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUILITMHBI
" | xoMIIeT | KoMmeTeHIuu (Wim eé 00yyJarommecs J0JKHbI

T 950005051 4acTu) 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 nabopamopuwvlx u | 1abopamopuu u

paouayuonnoi MEXHOI0SUHECKUX | NPOU3Boocmee;
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 Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
~ | KOMIIET | KoMIeTeHUUHU (Win 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 PacnpeaesieHue TPyA0€MKOCTH IMCHMILIMHBI 10 BHAaM padoT.

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

10 BUgamM pa60T MNpeaACTaBJICHO B Ta6J'II/II_IC.

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (uacel)
4

KonTakTHas padora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 40,2 40,2
3aHsATHS JEKIIMOHHOTO TUTIA 18 18 - - -
JlaGopaTopHble 3aHATHS 20 20 - - -
3aHATUS CEMUHAPCKOTO TUMA (CeMHUHApBI,
MIPAKTUYECKHE 3aHSTHSI) i ) ) ] )
HNnas koHTaKkTHas padoTa:
Kontpois camocrosrensHoil pabots! (KCP) 2 2
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTesbHasi padoTa, B TOM 4HCIE:
Kypcosas paboma - - - - -
IIpopabomxka yuebnozo (meopemuueckoco) mamepuana 18 18 - - -
Buvinonnenue unousuoyanvhuix 3a0anuii (no02omosxa 0 0 i i i
coobwenull, npeseHmayuii)
Pechepam 0 0 - - -
IToaroToBka K TeKymeMy KOHTPOJIIIO 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 yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
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 aTtoMa U iAEPHBIE CUIIBI 5 2 3
2. |PagmoakTMBHOCTb M paIMOAKTUBHBIN pacna 4 2 2
3. |3aKoHBI pagHOAKTUBHBIX MTPEBPAILCHHI 10 | 2 8
4.  |B3auMoneicTBHE U3TYUYCHHUS C BEUIECTBOM 10 | 4 6
5. |PamuoakTHBHEIE CEMENCTBA U U30TOIIBI 4 2 2
6. |Peructpupyroriue npudopbI 198| 4 10 6
7. |HopmaruBHas 06a3a paaMaliMOHHON O€30IaCHOCTH 17 2 10 5
8. |KCP 2
9. |UKP 0,2
Hmozo no oucyuniune: 72 | 18 20 31,8

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

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
(mponopuHMOHAIEHBIE CYETUMKH, 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 3aHSATHUS HE TTPETYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
®opmMma
No HaumenoBanue 1abopatopHbix paboT TEKYIIEro
KOHTPOJISI
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 JUCUHUILIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUINHBI

Ne Bun CPC T10 BBITMIOJHEHUIO CAMOCTOSTEIHLHON paboThI
1 2 3
1 | IIpopabotka yuebHOTO 1. CanoxnukoB IO.A. PannoakTUBHOCTb OKpY)Karolien
(TEOpETUYECKOTO) 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 HopMatuBbl. — M.: LleHTp canutapHo-
AMUJEMHUOJIOTHYECKOTO HOPMHUPOBAHUS, TUTHEHUYECKOUN
cepTudUKaIMU U dKcrepTru3bl Munsnpasa Poccun, 1999.
—116c.

4. CasenneB U.B. Kypc o6meli ¢pusuku / CasenbeB 1.B. //
KBanToBas ontuka. Atomnas ¢usnuka. Ousnka TBEpIOTO
Tena. Gusnka aTOMHOTO SApa U AIEMEHTAPHBIX YaCTHUIl. —
M.: Actpens: ACT, 2002. - 316 c.

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

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTepuajibl JIA CaMOCTOSTEIbHON pa6OTBI 06yqa10m1/1xc;1 nus3

YuCiIa MHBAJIUIOB M JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npegocraBistoTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINU:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:
— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA

o0yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
B mpomecce ocBoeHHs MaHHOW YYeOHOW AMCIUIUIMHBI HCIONB3YIOTCS CIEAYIOIIHE

06pa3OBaTeJ'IBHBIe TCXHOJIOTUU: ayJAUTOPHAA pa60Ta B BUAC TPaAUIIMOHHBIX (I)OpMI JICKIIUH,
CEMHUHAPBI, MPAKTUYCCKUE 3aHATUA U T.II.; CaMOCTOATCIIbHAA pa60Ta CTYACHTOB, I'PYIIIIOBEIC




JTUCKYCCUM, 3aHSTHUS - KOH(EpeHINH, ne0aThl, peraTaMeHTHPOBaHHAsS JAUCKYCCHUS, TIPOBOIUTCS
pa3dop mpakTHYecKWX 3amad. [IpemycMOTpeHBl  KOHTAaKTHBIE 4Yachl, B paMKaX KOTOPBIX
MpernoaaBaTelib, ¢ OJHONW CTOPOHBI, OKA3bIBACT WHAWBHUAYAIbHBIC KOHCYJIbTAIlMH IO XOAY
BBITTOJIHEHHUSI CaMOCTOSITEIbHBIX 3aJ[aHUd, a C JPYrod CTOPOHBI, OCYIIECTBISIET KOHTPOJIb U
OIICHUBACT PE3YyJIbTaThl JTUX WHIUBUIYaIbHBIX 3amaHuid. [l Qukcanum TBOPUYECKOTO
NPOJIBIKEHHS MCIIOJIB3YETCsl CUCTEMa OLICHKU 3HAaHWH CTYIEHTOB IO PE3yJIbTaTaM IMPOBEPKHU
KOHTPOJIBHBIX PabOT, TPUMEHSETCS OOCYXKICHHE pPE3yabTaTOB pPaOOTBI  CTYIACHUYECKHX
UCCIIEIOBATEIbCKUX TIpymil. HexkoTopbie pa3genbl TEOPETHYECKOrO Kypca pacCMaTpHBAIOTCS C
UCTIOJIb30BAaHUEM OIEPEKAIOMIeH CaMOCTOSTEILHON paboOTHI: CTYIEHTHI MONYYaloT 3a/JlaHue Ha
U3y4eHHE HOBOTO MaTepHaja JI0 €ro M3JI0KECHUS Ha JICKIINH.

B pamkax mporpaMMbl yueOHOW AMCHMILIMHBI MPEAYCMOTPEHO MocemeHue (Gu3uKo-
XUMHYECKHX JabopaTopuil  DKOJOr0-aHATUTHYECKOTO IIEHTpAa W IEHTpa KOJUICKTUBHOTO
noib3oBanus KyOaHCKOTO rOCyHMBEpPCHTETa, a TaKXKe CaMOCTOsTEIbHas paboTa ¢ HaydHOH
JTUTEpaTypoi B HayuHoU 6ubaunorexe Kyol'Y.

4. OueHo4YHbIE CPEeACTBA IJIS TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH M MPOMEKYTOYHOM
aTTecTAlMU.
4.1 ®oHJ OLIEHOYHBIX CPEICTB /ISl MPOBEeHHS TEKYIero KOHTPOJIS.

1. Pacckasatp 06 ycTpoiicTBe u npuHIHIe paboThl OeTa-CeKTpOMeTpa.

2. N3710KHUTh yCTPOICTBO M MPUHLIUT pabOTH TaMMa-CIIEKTPOMETPA.

3. Ornucath YCTpONCTBO U MPUHILIUI PabOTHI anb(a-paanomeTpa.

4. [lepeuncinuTh OCHOBHBIE MPEEIBI 103.

5. Pacckazarb 0 cTpoeHMHM aTOMa U TPHUBECTH XapaKTEPUCTUKH OCHOBHBIX
AIIEMEHTAPHBIX YaCTHII.

6. Uro Takoe siBIEHUE PAAHOAKTUBHOCTH U KaK OHO OBLIO OTKPHITO.

7. PacckazaTh 0 3aKk0HE palnOaKTUBHOTO pacraja.

8. UYro Takoe pasioaKTUBHOE PaBHOBECHE.

9. [TepeuncuTh OCHOBHEIE 3aKOHBI B c(hepe paralnOHHON OE30IMaCHOCTH.

10.  Paccka3zaTh O SIBIEHUHU U30TOMUH.

11. Kak npou3BosAT H30TOMBI.

12.  Kaxkue 3HaeTe paguoaKTHUBHBIC CEMECTBA.

13. OnuimTe CYETUYNKH 3apSHKEHHBIX YaCTHII.

14.  Onwumure TpeKoBble TPUOOPHI.

15.  Kak npoucxoaut B3auMoJielicTBUE allb(ha-4acTUIl C BEIIECTBOM.

16.  Kak npoucxoauT B3auMOIeHCTBHE OeTa-4yacTHIL C BEILIECTBOM.

17.  Kak npoucxoauT B3auMOJEHCTBHE raMMa-U3Iy4eHHsI C BELIECTBOM.

18.  Yto xapakTepu3yeT NolepeyHoe ceYeHne B3auMOIeHCTBUS.

19.  Yro Takoe Anbbeno.

20.  Kak mposBisercs a3gpdext YepenkoBa-Basuiosa.

4.2 DoHJ 01IEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTrTeCTalnmu.

1. XapakTepucCTUKW DSJIEMEHTAapHBIX 4YacTull. SepHble Cuiabl. PaJnoakTUBHOCTS,
M30TOIBI.

3. PanuoaktuBHBIN pacnaj. Anbda-pacma.

4. D dexTh TeTepMUHUPOBAHHBIE H CTOXACTUYECKIE; OCHOBHBIE TIPEIEIBI 103.

5. bera-pacnan; K-3axBat; BO30yKIeHHE SAEP; CXEMBI PACTIaIoB.

7. oHn3a1moHHbIE KaMephl; CUETUMKA 3aPSKEHHBIX YaCTHLI.

8. THTEeHCUBHOCTD U3Ty4YeHUS; TUIOTHOCTH TIOTOKA YaCTHII.

9. 3aKk0OH paJiMOAaKTUBHOTO pacIa/ia; Mepruo/ Mojaypacnaja.



10. AKTHUBHOCTh. AKTMBHOCTh MHUHHMMaJIbHO 3Hauumas. Jlo3a morjomieHHas.
DKBHUBAJICHTHAS 103a. DPdEeKTUBHAS 103a.

11. PaguoakTuBHOE paBHOBECHE.

12. Db dexTsl AeTepMUHUPOBAHHBIE U CTOXACTUYECKUE; OCHOBHBIE MTPEIEibl 103.

13. Buasl B3auMozeicTBUs u3llydeHuss ¢ BemecTBoM. [lomepeuHoe ceudeHue
B3aMMOJICHCTBUSL.

14. TpexoBbie PUOOPHI AJIST PETUCTPALIUHN YACTHULL.

15. JlunenHbi K03QGUIMEHT 0CIa0IEHUS; CJIOH MMOJOBUHHOTO OCIIA0ICHMS.

16. Nonunzanmonnas kamepa. CUeTUYNKH 3apsHKCHHBIX YaCTHII.

17. KoadunueHnt paccessHus u3aydeHus — anboeno. [Ipoxoxkaenue anbha-gyacTuil yepes
BeIlE-CTBO.

18. AKTHUBHOCTh. AKTMBHOCTh MHUHHMMaJIbHO 3Hauumas. Jlo3a morjomieHHas.
DKBUBaJICHTHAS 03a. DPPeKTuBHAS 103a. EAMHUIIBI H3MEpEeHHUS.

19. IIpoxoxkaeHne OeTa-4acTHIl Yepe3 BEIIESCTRO.

20. D dexTsl JeTePMUHUPOBAHHBIE U CTOXACTHUECKUE; OCHOBHBIC TIPEACIIBI 103.

21. B3auMopencTBue raMMa-u3ay4eHuUs C BEIIECTBOM.

22. 3aK0H paJIMOaKTUBHOTO pacIiajia; Mepuo I moxypacnajia.

23. Buasl B3auMOJCHCTBHS M3JIydeHUs C BemiecTBoM. [lomepeuHoe cedeHue
B3aUMO/JICHCTBUA.

Kpurepun onenkn:

- OTMETKa «32aYTEeHO0» BBICTABISETCSA C YIETOM C(HOPMUPOBAHHOCTH KOMIIETEHIIMA, €CITH
JlaH TIOJIHBbIM, TpaBUJIbHBIA OTBET, MaTepuan M3JI0KEH B OIPEAEICHHONM JIOTMYECKOU
MOCJIEIOBATEIBHOCTH, ICMOHCTPUPYETCS MOHMMAaHUE CYTH BBITIOJIHEHHBIX JTAOOpaTOPHBIX padoT,
3ajjaya pelieHa paloHaIbHBIM CIIOCOOOM.

- OTMETKA «He3a4YTEeHO0» BBICTABISETCS, €CJIM OTBET CTY/ICHTAa OOHAPYKUBAEeT HE3HAHUE
OCHOBHOTO COJIep’KaHusl yueOHOro MaTepuaia, a Takke B Cllydyae HEBBIIIOJHEHUS J1a00paTOPHBIX
paboT, MpeayCMOTPEHHBIX MPOTPAMMOHM.

OneHouHble CcpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— NpH HEOoOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS MTPEIOCTABIISIETCS JOMOJIHUTEIBHOE BpeMsI JIJIsl IOJATOTOBKM OTBETA HAa 3K3aMEHE;

— [IpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCs C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTaTOB OOydYeHHs 10 JAUCHUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponienypa ornieHMBaHUs Pe3yJbTaTOB OO0Y4YeHMs WHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCHMUIUIMHE (MOAYNIO) MpEeaycMaTpUBaeT IPelOoCTaBIEHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYCHHUSIM HX 3J0pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUia nu1 ¢ HapyIIeHUsIMU 3pEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B Ie4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMH OIIOPHO-JBUTaTEIbHOTO alapara:



— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

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

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

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

3. bekman, 1. H. ATOMHASA U AJJEPHASI ®U3UKA: PAJJMOAKTUBHOCTH U
NOHU3UPYIOIIUE M3JIVUEHUSA 2-e u3n., ucnp. u jgomn. YUeOHUK aisi OakanaBpuara u
maructparypsl / . H. bekman. — M. : M3gatensctBo FOpaiit, 2018. — 398 ¢. — ISBN: 978-5-
534-00439-7. Pexum poctyna: https://biblio-online.ru/viewer/CC95A403-E772-48A7-AE6G4-
B1FF80F23AEC/atomnaya-i-yadernaya-fizika-radioaktivnost-i-ioniziruyuschie-
izlucheniya#page/1

5.2 JlonoiHUTEIbHASI JINTEPAaTypa:

1. CapenveB M.B. Kypc o6meli ¢usuku / CaBenveB W.B. // KBanToBas onTHka.
Atomuas ¢usuka. Gusuka TBepaoro tena. Ou3uka aTOMHOTO siIpa U AJIEMEHTAPHBIX YaCTHIL. —
M.: Actpens: ACT, 2002. — 316 c.

2. KesopxkoB A.A., bypeummun M.IO. PaauanuoHHBIE KOHTPOJIb OOBEKTOB
OKpy>Karole cpenl. YueobHoe nocodue. Kybanckuii roc. yu-t. Kpacunonap. 2003. 45 c.

5.3. Illepuoauyeckue u3IaHusl:

- Kypnan «buoduzukay

- KXypnan «MenunuHckas puzuxa»
- Kypnan «Pagnoxumus»

- Kypnan «Snepnas Gpusuka»

6. Ilepeyenr pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«MHTEepHeT», HE0OXOAMMBIX /1JI5l OCBOEHHS TUCHUILIUHBI (MOLYJIs).

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

2. http://www.chem.msu.ru/rus/radio/ecol/welcome.html - MI'V, kadbenpa pagunoxumum,
yueOHbIe TOCOOMSI B UHTEPHETE.

4. http://elibrary.ru/defaultx.asp - nayunas snekrpornas oudarnoreka «cLIBRARY.RU»

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

7. Meroauueckue yKa3aHMsi IJs O00y4YalIIMXCH IO OCBOCHHIO JIHCUMILIMHBI
(MmomyJis).

OO0uue pekomMeHIaUM.
YcnenHoe 0CBOCHHE JNUCIHILIMHBI TPE/IIoaraeT akTHBHOE, TBOPYECKOE yJacTHE CTY-
JEHTAa MMyTeM IJIaHOMEPHOM, TOBCETHEBHOM paOOTHI.



W3yuenne AMCUUIUIMHBL CIEAYET HAYWHATh ¢ MpopaboTku paboueil mporpamMmsel, ocodoe
BHHUMAaHUE, YACIAA LM 1 3a1a4aM, CTPYKTYPE U COJEP/KaHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKIHI

IIpocMOTpUTE KOHCHIEKT Cpa3y IOCIE 3aHATUN, OTMETHTE MaTepUal KOHCIIEKTA JIEKIIHH,
KOTOPBIN BBI3BIBACT 3aTPyIHEHMs Uil NOHMMaHuUsA. [lonbITaiTech HallTU OTBETHI HA 3aTPYyIHU-
TEJbHBIE BOIIPOCHI, UCIIOJIB3Ysl PEKOMEHIYEMYIO JINTEPATypy. ECiu caMOCTOATENBHO HE yIan0ch
pa3o0pathcsi B Marepuaie, chopMyaupyiTe BOIIPOCH U 00pAaTUTECh 3a TIOMOIIBIO K Ipenoiana-
TEJII0 HA KOHCYJIbTALUU WU ONMyKaiiei JeKuu.

PerynsapHo oTBOAMTE BpeMs Ul ITOBTOPEHMS IIPOWMJIEHHOIO MaTepuasa, IpoBepss CBOU
3HAHUSA, YMEHUS U HaBBIKHU 110 KOHTPOJIBHBIM BOIIPOCAM.

BoinosiHeHHe J1a00paTOPHBIX PadoT

Ha 3anstum mosyuute y mpemnojaBaTess rpaduK BBIIOTHEHHS 1a00paTOpHBIX padorT.
O63aBeauTech BceM HEOOXOIMMBIM METOIUYECKUM 00ECIICUEHUEM.

[lepen nocenieHneM gadopaTopuy U3YYUTE TEOPUIO BOIPOCA, MPEANOIaraéMoro K mc-
CJIEIOBaHHIO, O3HAKOMBTECH C PYKOBOACTBOM I10 COOTBETCTBYIOIIEH pabOTe U MOATOTOBBTE MPO-
TOKOJI TPOBEJICHUS pa0OThI, B KOTOPBI 3aHECHUTE:

- Ha3BaHHe paboThI;

- 3aroTOBKH TaOJUII JJIsI 3aII0JIHEHUS SKCIIEPUMEHTAIBHBIMU JTAHHBIMU HAOJIIOICHUI;

- ypaBHEHHUS XMMHUYECKUX PEaKIHil MpeBpalleHuii, KoTopble OyIyT OCYIIECTBICHBI IPU
BBITIOJIHCHUH SKCIIEPUMEHTA;

- pacueTHbIe (HOPMYIIBIL.

OdopmiteHre 0TYETOB JTOJDKHO TMPOBOJUTHCS TIOCIE OKOHYAHUS paOOTHI B JIAOOPATOPHUH.

JJis TOATOTOBKY K 3aIllMTE OTYeTa CIeAyeT MPOaHaIN3uPOBATh IKCIIEPUMEHTAIBHBIE pe-
3yJbTaThl, COMIOCTABUTh UX C U3BECTHBIMU TEOPETHUECKUMHU IOJOKEHUSIMH WM CIPAaBOYHBIMU
JaHHBIMU, 00OOIIUTH PE3yabTAThl UCCIEAOBAHUN B BUJE BBHIBOJIOB MO paboTe, MOArOTOBUTH OT-
BETHl Ha BOIPOCHI, MIPUBOJAMMBIC B METOJMYECKUX YKA3aHUAX K BBHIMOJHEHUIO JIA0OPATOPHBIX
pabor.

B ocBoeHun nuCHUIUIMHBI MHBAIUIAMM U JIMLIAMH C OTPAHUYEHHBIMU BO3MOYKHOCTSMH
30POBbsl OOJIBIIIOE 3HAYCHHE MMEST WHIWBHUIyalbHas ydeOHass pabora (KOHCYJIbTAlMU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

I/IHI[I/IBI/II[yaHBHLIC KOHCYJIbTalUU 110 NTPCIAMETY SABJIIIOTCA  BaKHBIM (I)aKTOpOM,
CHOC06CTByIOHII/IM HHIUBUAYyaTIU3allun O6y‘I€HI/I$I MU YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXKAY NOperuoAaBaTeiicM U O6y‘{aIOIJ_II/IMC}I HHBAJILJIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMHU 3J0POBbA.

8. Ilepeuenb HH(OPMANMOHHBLIX TEXHOJIOTHIl, HCMOJb3yeMbIX MPH OCYLIECTBIECHHH
00pa3oBaTeILHOIO MPOLEcca MO0 JUCHUILINHE (MO1YJII0).

8.1 llepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIA.
NudopmaninoHHbIe TEXHOJIOTHH HE TIPETYCMOTPEHBI.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecedeHHus .
HeoGxomuMo mporpamMmHoe oOecnedyeHHe JUIsl  PaiMOJIOTMYECKOro  KOMILUIEKca
«ITporpeccy.

9.3 llepeyenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:
1. DnexrtponHslit pecypce: http://scholar.google.com/schhp?hl=en&sa=N&tab=Is&q=



2. DnexkTpoHHBIH pecypc: http://www.scopus.com/scopus/search/form.url
3.  DnextpoHHBINA pecypc: http://www.sciencedirect.com/

9. MarepuanbHo-TexHn4Yeckasi 0a3a, HeoOXoAuMMasi Ui  OCYHIECTBJIEHHUS
00pa30BaTeJbLHOIO0 Mpolecca Mo AUCHUIINHE (MOAYJIIO0).

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecmeueHue AU CITHUITIIMHBI

No Bun pabor
(MOyJIsl) M OCHAILIEHHOCTh
1. JlexunvoHHsble 3auHsATUA | [lns  mpoBeleHUs  JIGKIUH — HCIONB3YIOTCS — ayJUTOPHUH
JEKIIMOHHOTO TUTIA.

2. JlabopaTopHbie JlabGopaTopus, YKOMIUIEKTOBaHHasi  CIELHAIN3HUPOBAHHON

3aHATUS MeOeNnbl0 U TEXHHYECKHMMH  CpeACTBaMH  OOydeHWS,
OCHAIIIEHHbIE AHATUTHYECKUM o0opyaoBaHNEM
YHuBepcanpHbll  cniekTpoMmerpuyeckuid  kommiekc YCK
«["amma mIrocy.

3. Texymmit  koHTpOJNB, | [  mpoBeneHus TPYIIIOBBIX U WHIABUIYATbHBIX
MIPOMEKYTOUHAs KOHCYJIbTAIMi, OCYIIECTBICHUS TEKYIIEro KOHTPOIS H
aTTeCTaIus MIPOMEKYTOUYHON aTTECTAIlUU NpeJIHA3HAYCHBI y4eOHBIC

nomenieHus GaKkynbTeTa XUMHUH U BBICOKUX TEXHOJIOTHH.

4, CamocTosiTenbHas CamocTtosTenpbHas paboTa CTYIACHTOB OCYIICCTBISICTCS B
paboTta yuTanpHBIX 3anax oOubmmuorexku KyOI'Y, 3ame pedeparuBHBIX

JKypHaJIOB, BbluMciauTeslbHOM LeHTpe KyOI'Y, a Ttakxke B
Jpyrux  ayauTopusx (akyibTeTa XUMHUM M BBICOKHMX
TEXHOJOTMII C BO3MOXHOCTBIO IOAKJIIOUEHUS K CETH
«HTepHeT» u obecredyeHus JOCTyHna B  3JIEKTPOHHYIO
MH()OPMaAIIMOHHO-00Pa30BATENBHYIO CPEy OPTaHU3ALIUH.




