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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
0e30MacHOCTH, MEPaMH COOJIIOICHHS PaAHaIlMOHHON 0€30MMaCHOCTH U YMEHHE Pealln30BaTh UX B
71a00PATOPHBIX U TEXHOJIOTMYECKUX YCIOBUSX;

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

1.3 MecTo AucumJIMHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOIM NPOrpaMMBbl.

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 TaKXe SBISCTCA MNPEIIISCTBYIONMEH I H3ydYeHUS
TUCUUIITNH «be30MmacHOCTh KUZHEEATETbHOCTHY U « XUMUYECKAsT SKOJIOTUSI.

1.4 Ilepedyenb MIaHMPYeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMBbl.
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 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenenuie BU10B yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTHHBL.
Pasnernbl (TeMbl) JTUCIUILTMHBI, H3ydaeMmbie B 3 cemectpe (ounas ¢popma)

KonuuecTBo yacos
AynutopHas Breayut
Ne HammenoBanwne paznenos (Tem) Beero pabora opHas
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |CrpoeHue aToMa U SiACPHBIC CHITBI 5 2 3
2. |PagmoakTHBHOCTb U PaAMOAKTUBHBIN pacma 4 2 2
3. |3aKOHBI paAMOAKTUBHBIX IPEBPALICHUI 6 2 4
4. |B3auMojencTBUE U3IYYEHHUS C BEIECTBOM 10 | 4 6
5. |PammoakTHBHEIE CEMENCTBA U U30TOIIBI 4 2 2
6. |Peructpupyromuiue npuGopsl 238| 4 12 7,8
7. |HopmaruBHas 0a3a pagualliOHHON 0€30MacHOCTH 18 | 2 8 8
8. |KCP 4
9. |UKP 0,2
Hmoeo no oucyuniune: 72 | 18 20 31,8

[Tpumeuanue: JI — nekuuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nmabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHas paboTa CTy/IeHTa

2.3 Coaep:xaHue pa3iesioB (TeM) THCHUILIAHBI:

2.3.1 3anaTus JeKIMOHHOr0 THIIA.

®opmMma
Haumenosanue
No Coneprxanue pasjena (TeMbI) TEKYIIEro
pasnena (Tembl)
KOHTPOJIS
1 2 3 4
1. |Ctpoenue aToma u Lenu u 3a1aun y4eOHOTO Kypca OCHOBBI

AACPHBIC CUJIBI.

PaaruoJIOrnueCKOro aHajimsa. ATOM, €ro cocCrTas,
XapaKTCPUCTUKU OCHOBHBIX 3JICMCHTAPHBIX YaCTHUII.
ﬂ):[epHI)Ie CHUJIbI, paAUOAKTUBHOCTH U U30TOIIBI.

VYcerHblii onpoc,
TECTUPOBAHUE

2. |PammoaktuBHOCTh M |PammoakTHBHBIN pacmal, CXeMbI PaIMOAKTHBHOTO
PaAMOaKTUBHBIN pacnana. EquHUIBI aKTHBHOCTH. YcTHBI ompoc,
pacma. TECTUPOBaHHE
3. |3akoHbI 3aKoHbI paIMOaKTUBHBIX MpeBpalieHnii. THTeHCHBHOCTD |Y CTHBIHM ompoc,
pPaaTnoOaKTUBHBIX m3nydenus. [[ITOTHOCT MOTOKA YaCcTHIl WIIH KBAHTOB. TCCTHUPOBAHUE
MpeBpaIlCHUH. 3aKkoH pPagINOaKTUBHOTO pacimaja. PagnoakTHBHOE
paBHOBecue. CBA3b MEXIY Maccoil paIMOHYKITUAA U €T0
AKTHBHOCTBIO.
4. |B3auMonencTBHe B3aumogeiicTBue u3iayueHus ¢ BeulecTBOM. Tpu Buaa YerHbIi ompoc,
H3IIY4YEeHHUS C B3aumozeiicTus. [lonepednoe ceuenue TeCTUPOBaHUE
BEILIECTBOM. B3auMopeicTBus. JInneinslii koaddurent

ocnabnenus. Koaddunuent paccesHus n3aydeHus,
anp0eno. [Ipoxoxaenne anbdha-u3mydeHns gepes




BemecTBo. [IpoxokaeHne OeTa-u3Iy4eHUs Yepe3
BEILECTBO. B3anMopeiicTBUE raMMa-U3IIydeHUS C
BemectBoM. DoTtosrddext. Komnror-adhdexr. Idhdexr
o0pa3oBaHus Map AMEKTPOH-TIO3UTPOH. [Ipoxoxnenne
HEUTPOHOB Yepe3 BEIIECTBO, 3aXBAT HEUTPOHOB sIApaMU
BellleCcTBa. SIBIeHNE PE30HAHCHOTO 3aXBaTa.

PaaAOHYKIIMJIOB B MYKEC MIIICHIIHOM.

5. |PagmoakTuBHBIC PaagnoaktuBHBIE cemelicTBa. SIBIEHHE N30TONUU. VYerHblii ompoc,
CEMEUCTBA U U30TOIBI | epHO-(H3uUecKre CBOMNCTBA HEKOTOPBIX H30TOMOB.  [TECTUPOBAHHUE
KoMmmepueckue paaroakTuBHbIE U30TONBL. M30TONHBIE
3¢ dekThl. AHANIKM3 U30TOIMHOTO cocTaBa. Pa3neneHue
H30TOIIOB.
6. |Peructpupytomme AKTHBallMOHHEIHN aHaIN3. [ pymImel perucTpupyrommnx YcTHbIi onpoc,
npUOOPEL. npubopoB. MoHM3aIMOHHBIE KAMEPBI: CUETHO- JIP
MOHHU3AIMOHHBIE KaMEPhl U UHTETPUPYIOIINE
MOHHU3AIMOHHBIE KaMepbl. CHEeTINKH 3apsHKEHHBIX
YaCcTHIL: MOHU3ALIMOHHBIE CYETUYUKU
(mponopuHMOHANEHBIE CYETYUKH, CYETUYUKH C
CaMOCTOSITEIBHBIM Pa3psoM), TOJIYIPOBOJHIUKOBBIE
(KpucTamIM4ecKHe) CUeTYUKH, CIIUHTUIUIALMOHHbIE
CUYETUYHKH, YePEHKOBCKHE CUETINKH. TpPEKOBBIC
IpUOOPHI IS PETUCTPAIIMH YaCTHII: kKamepa Bubcona,
muddy3noHHas Kamepa, GOoTOIMYIIECHOHHEIE
IacTUHKU. VX npuHLUI AECTBUS, YCTPOUCTBO,
MIPEeUMYILECTBA U HEJOCTATKH.
£ HOpMaTHBHa’Iﬁa?’a «Hopwmsl paananmonHoit 6e3onacuoctu (HPB-99/2009) el onpoc,
paauanvoOHHOU JIP
6630 0ACHOCTH. Canutapusle npasuia 1 HopMmaTussl Canllun
2.6.1.2523-09»
2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.
Y4eOHBIM MJIaHOM CEMUHAPCKUE 3aHATHSI HE TTPETyCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
®opmMma
No HanmenoBanme nabopaTopHbIx paboT TEKYIIEro
KOHTPOJIS
1 3 4
1. |- M3MepeHne cyMMapHOH YICIbHON aKTUBHOCTH O€Ta-U3Ty4aroInx 3amura
PaMOHYKITUIOB B IPUPOAHBIX BOIAX. 1a60paTOpHOI
- Onpenenenne yaenbHOM 3(h(eKTHBHON aKTHBHOCTH €CTECTBEHHBIX paboTe
PaAMOHYKIUAOB B IOYBAX M JTOHHBIX OTJIOKEHHUSX.
2. |- Usmepenue cyMMapHOU yeNbHON aKTHBHOCTH O€Ta-HU3/Iy4aroInx 3amura
PaIMOHYKIIMIOB B IMTHEBBIX BOJAX. 1a00paTOpHOM
- OnpeerneHne yaenbHOM d3QPEKTUBHON aKTHBHOCTH €CTECTBEHHBIX paboTe

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl — He IPEAYCMOTPEHBI.




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 CanoxuukoB HO.A. PannoakTUBHOCTb OKpYKarolen
(TEOpETHYECKOTO) cpenpl. / CanoxxuukoB O.A., Amu-eB P.A., KaambikoB
MaTepuana C.H. — M.: BUHOM. Jla6oparopus 3nanuii: 2010. — 286

c.
P. A. Ames, C. H. KanMmbikoB. PagnoakTUBHOCTB. -
Canxr-Ilerepoypr: Jlans, 2013. - 301 c.

Hopmbl  paamanumonnoit  6e3omacHoctd  (HPB-09):
I'uruennueckue HopMmatruBbl. — M.: LleHTp canutapHo-
AMUJEMHUOJIOTHYECKOTO HOPMHUPOBAHUS, TUTHEHUYECKOUN
cepTudUKaIMU U dKcepTru3bl Mun3apasa Poccun, 1999.
—116c.

CasenveB U.B. Kypc o6mieit ¢pusuku / CaBenne 1.B. //
KBanroBas ontuka. AtomHas ¢pusnka. @u3nka TBEPAOIro
Tena. Gusnka aTOMHOTO SApa U AIEMEHTAPHBIX YaCTHIl. —
M.: Actpens: ACT, 2002. - 316 c.

KeBopkoB A.A., byppuiun M.IO. Paanaunonssiit
KOHTPOJIb OOBEKTOB OKpYKalIIeHd cpenpl. YdeOHoe
nocobue. Kybanckuii roc. yu-1. Kpacnomap. 2003. 45 c.

Y4yeObHO-MeTOANYECKUE MaTepuaibl I CaMOCTOATEIBbHONM pabOThl O0YyYaloOIUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbsSI U BOCHIPUATHS HH()OPMAITIH:

J5i U1 ¢ HapyIISeHUSIMU 3PEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B 1eyatHo (opme Ha si3bike bpaitns.
JIist L ¢ HapyIEeHUs MU CITyXa:

— B I1e4aTHoOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina.

I[aHHLIfI MNEpCUCHb MOXKCT OBITh KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA

oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
B mporecce ocBoeHHs MaHHOW y4eOHOW AMCIMILTUHBI HCIOIB3YIOTCS CIEAYIOIIUE

00pa3oBaTeNbHbIE TEXHOJIOTHU:

aynuTopHas paboTa B BHJAE TPAAMIMOHHBIX (QOpPM: JIEKIUH,

CCMUHAPbI, MPAKTUYCCKUEC 3aHATUA U T.II.; CAMOCTOATCIIbHAA pa60Ta CTYACHTOB, I'PYIIIIOBBIC
JUCKYCCHH, 3aHATUSA - KOH(l)epeHI_[I/II/I, He6aTI)I, PEriIaMCHTUpPOBaHHAA JUCKYCCUA, IPOBOJUTCA




pa3bop mpakTH4ecKuX 3aaad. IIpenycMOTpeHbl  KOHTAKTHBIE Yachl, B pPaMKaX KOTOPBIX
HpernogaBaTeib, C OXHON CTOPOHBI, OKa3blBAaeT HHAWBHUIYyabHbIC KOHCYIBTALMH MO XOIY
BBINIOJIHEHUSI CAMOCTOSITEIBHBIX 33J[aHWil, a C JAPYroil CTOPOHBI, OCYLIECTBIISICT KOHTPOJIb M
OLICHUBAET pe3yNlbTaThl AITUX WHIUBHIYaJbHBIX 3ananuil. s dukcanum TBOpYecKOro
HPOJIBM)KECHHS UCIIOJIB3YETCSl CUCTEMa OLCHKH 3HAHWH CTYACHTOB IO PE3yJibTaraM IPOBEPKH
KOHTPOJIBHBIX ~PaboT, TPHUMEHSETCS OOCYXKJICHHE pe3yJIbTaTOB pPabOThl  CTYICHYECKUX
FICCIIEIOBATEIbCKUX TPYIMI. HexoTopble pa3mensl TEOPEeTHUECKOTro Kypca paccMaTpUBAIOTCS C
UCIIOJIb30BaHUEM OIEPEKAIOLICH CaMOCTOSTEIbHON PabOThI: CTYICHTHI MONY4YalOT 3aJaHHe Ha
M3y4eHHEe HOBOT'O MaTepHaa JI0 ero M3JI0KEHHS Ha JICKIINH.

B pamkax mnporpaMmbl y4eOHOW IUCIMIUIMHBI NPEAYCMOTPEHO IOCEIIeHHEe (H3HKO-
XMUMHUYECKUX J1a00paTopuii  DKOJIOr0-aHAIMTHYECKOTO IIEHTpa M LEHTPa KOJUICKTUBHOTO
nosb3oBaHuss Ky0aHCKOTO TOCYHHMBEpPCHTETa, a TAKXKE CaMOCTOsATeNbHAas paboTa ¢ Hay4YHOU
JUTEpaTypoii B HayuHOU Oubmmorexe Kyol'V.

Bun zausarus Hcnonbs3yeMble HHTEpaKTUBHbBIC KommuectBo
Cemectp
(JI, TIP, JIP) 00pa3oBaTelibHbIe TEXHOJIOTUH JaCcOoB
4 JI 0
JIP OOcyxieHne pe3ynbTaTOB U3MEPEHUN B 12
HCCJIEIOBATEIBCKUX TPYIIIax
Umozo: 12

4. OneHO4YHbIE CPEACTBA VISl TEKYLIEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTeCTALMH.
4.1 ®oHJ OLIEHOYHBIX CPE/ICTB /ISl MPOBEeHHs TEKYIEero KOHTPOJIS.

Pacckasatb 06 ycTpoiicTBe u npuHIHIe paboThl OeTa-CrieKTpOMETpa.

N310%XUTh yCTPOKWCTBO U MPUHIMI pabOThl raMMa-CIIEKTPOMETPa.

Ornucath YCTPONCTBO U MPUHILIUI PabOTHI anb(a-paarnomeTpa.

[lepeuncnuTh OCHOBHBIE MPEAEIIBI 103.

Pacckazatb O cCTpoeHMH aroMa M TPHUBECTH XapPAKTEPUCTHUKU OCHOBHBIX
AJIEMEHTAPHBIX YaCTHII.

AR

6. Yro Takoe sBJICHHUE PAIHMOAKTUBHOCTH U KaK OHO OBIJIO OTKPBITO.

7. PacckazaTh 0 3aKk0HE palnOaKTUBHOTO pacaia.

8. Yro Takoe paln0aKTHUBHOE PABHOBECHE.

9. [lepeuncnuTh OCHOBHBIE 3aKOHBI B c(hepe paualiuOHHON 0€30MacHOCTH.
10.  Pacckasatb 0 SBI€HHM U30TOIHH.

11.  Kak npou3BOJST U30TOIBI.

12.  Kakue 3HaeTe paJuOaKTUBHBIEC CEMEHCTBA.

13.  OnummTte CYETYNKH 3apsSHKEHHBIX YacTHII.

14.  Onwummre TpeKOBbIe TPUOOPHI.

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

16.  Kak npoucxoauT B3aMMOAEHCTBHE OeTa-4acTHI] C BEIIECTBOM.

17. Kak nmporcxoauT B3anMOIeiCTBME TaMMa-U3JTy4€HHUs C BEIIECTBOM.
18.  Yto xapakTepu3yeT NOoNepeyHoe CeYeHne B3auMOICHCTBUS.

19. Yrto Takoe Anpdeno.

20.  Kak mposBisercs agpdexr YepenkoBa-Basuioa.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTEeCTALlUH.



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. bexman, 1. H. ATOMHAA U ANEPHAA ®U3UKA: PAIMOAKTUBHOCTb U
NOHU3UPYIOIIWE U3JIYUEHUS 2-¢ u3a., ucnp. u gon. YueOHWK s OakaliaBpuara u
maructpatypsl / M. H. bekman. — M. : M3patensctBo KOpaiit, 2018. — 398 ¢. — 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 JlonosiHuTEIbHAS JIUTEPATypa:

1. CagenbeB U.B. Kypc ob6meit ¢uszuku / CasenveB M.B. // KantoBas omnruka.
AtoMm-Hast pusuka. Pusnka TBepA0rO Tena. PU3nKka aTOMHOTO SIpa U IIEMEHTAPHBIX Ya-CTHIl. —
M.: Actpens: ACT, 2002. — 316 c.

2. KesopkoB A.A., bypeummn M.IO. PaauannoHHbIi KOHTPOJIb OOBEKTOB
OKpykatomien cpeasl. YueOHoe nocodue. Kybanckuii roc. yu-1. Kpacnomap. 2003. 45 c.

5.3. Illepuoanyeckue U3IaHNUS:

- Kypnan «brnoduszukar

- Kypnan «Meauuunackast pusnuka»
- Kypnan «Pagrnoxumus»

- Kypnan «Snepnast pusuka»

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

1. http://teksert-ntb.gubkin.ru/ — 6u6imoreka '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 - nayunas snexrponHas 6udaoreka «eLIBRARY .RU»
5. http://www.niiot.ru/doc/bank00/doc248/doc.htm - caiit Cankr-Iletep6yprckoro HUN
OXpaHbl TpyJa

7. Meroauueckue yKa3aHMsi JJIs O00y4alIIMXCH IO OCBOEHHIO JIHCUHHUILIMHBI
(MmomyJin).

OO0uue pekoMeHIaUM.

Ycnemsoe 0CBOCHHE AMCLUILIMHBI IPEAIOIAaraeT akTUBHOE, TBOPYECKOE Yy4acTHE CTy-
JICHTa IyTeM TUIAaHOMEPHOH, IOBCETHEBHON PaOOTHI.

N3yuenune QUCLUIUIMHBL ClIEAyeT HauuHaTh ¢ MpopaboTKu padoueil mporpamMmsl, ocodoe
BHUMAaHUE, YACIS LUEJAM U 3a7a4aM, CTPYKType U COLEPKAHUIO Kypca.

Padora ¢ KOHCIIEKTOM JIeKIuH

[IpocMOTpUTE KOHCHEKT Cpa3y MOCIE 3aHATUNA, OTMEThTE MATEpHal KOHCIEKTA JICKLIHM,
KOTOPBbIM BBI3BIBAECT 3aTpyIHEHMS JUisl NoHMMaHus. [lonbiTaiiTech HaWTU OTBETHI HA 3aTPYyIHU-
TEJIbHBIE BOITPOCHI, UCIIOJIb3YSl PEKOMEHIYEMYIO JTUTEpaTypy. Eciin caMOCTOSATENIBHO HE YAAJIOChH
pa3obpaTbcs B MaTepuaie, copMyaupyiTe BOIPOCHl 1 00paTUTECh 3a MOMOIIBIO K MPenoiaBa-
TEJII0 Ha KOHCYJIbTAIIUU WIIH OJTMKANIIeH JISKIUH.

Perynapuo oTBOAMTE BpeMs ISl MOBTOPEHMS IMPOWIEHHOIO Marepuaia, IpoBepss CBOU
3HAHUS, YMEHHS M HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

BoinosiHeHHe J1a0OPATOPHBIX padoT

Ha 3anstum monyuute y npemnojaBaTens rpaduk BBIIOTHEHHS J1a00paTOPHBIX padoT.
O03aBeuTECh BCEM HEOOXOUMBIM METOIMYCCKIM 00CCIICUCHUEM.

[lepen mocemnieHneM nadboOpaTOpUH U3YYUTE TEOPUIO BOMPOCA, MPEANOIAraeMoro K Hc-
CJICTOBaHHIO, 03HAKOMBTECh C PYKOBOACTBOM I10 COOTBETCTBYIOIIEH pabOTE U MOATOTOBBTE MPO-
TOKOJI MIPOBEICHUS paOOThI, B KOTOPHIN 3aHECUTE:

- HasBaHHe pabOThI;

- 3aroTOBKH TaOJHII JJIs 3aM0JTHEHUS YKCIIEPUMEHTAIbHBIMU JaHHBIMU HAOJIOICHMUIA;

- ypaBHEHUS XUMHUYCCKUX PEAKIMH MPEBPAIICHHA, KOTOPBIE OYIyT OCYIIECTBICHBI IPU
BBITIOJTHEHUH SKCIIEPUMEHTA;

- pacueTHble (POPMYIIBIL.

OdopMieHre 0T4eTOB TOJKHO MPOBOJUTHCS MOCIE OKOHYAHUS pabOThI B J1a0OpaTOPHUH.

JIJIst IOATOTOBKY K 3aIllUTE OTYETa CIeAYeT MPOaHATN3UPOBATh IKCIICPUMEHTAIBHEIE pe-
3y/bTaThl, COMIOCTABUTh UX C MU3BECTHBIMU TEOPETUYECKUMU MOJIOKEHUSIMU MU CHPABOYHBIMU
JAaHHBIMU, 00OOIIUTH PE3yIbTaThl MCCISAOBAHUN B BUJIC BBIBOJIOB 1O pabOTe, OJATOTOBUTH OT-
BEThl Ha BOIPOCHI, MPUBOJMMBIE B METOAMYECKHX YKa3aHUSAX K BBHIMOJHEHHIO JIA0OPATOPHBIX
pabor.

B ocBoenun JAUCHUIITIMHBI MHBAJIWJAMH W JIMOAaMU C OTPaHUYCHHBIMHU BO3MOXKHOCTAMU
300POBbA OOJIBIIIOE 3HAYCHHE HMEET HHAUWBUAYAJIbHAA yqe6Ha$1 pa60Ta (KOHCYHLT&LII/II/I) —
JOIMOJIHUTEIIbHOC PAa3bsACHCHUC yqe6H0r0 Marcpuraia.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTalMM 110 NPCIAMETY SABJIIIOTCA BaXHBIM (baKTOPOM,
CHOCO6CTBYIOH_[I/IM HHAUBUAYAJIU3allun O6y‘lCHI/IH N YCTAHOBJICHUIO BOCIIUTATCIIBHOTI'O KOHTAKTa
MCXKAYy MNOpernoaaBaTcjiceM U O6y‘-IaIOHH/IMC$I HHBAJIUJIOM MWK JHUOOM C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMHU 3JOPOBLA.



8. IlepeueHb HH(OPMAINMOHHBLIX TEXHOJIOTHIl, HCMOJb3yeMbIX MPH OCYILIECTBJICHHH
00pa30BaTeJbLHOI0 Mpouecca no JMCHUIInHe (MOAYJ110). (IPU HE0OXOAUMOCTH)

8.1 IlepeuyeHb HHPOPMAMOHHBIX TEXHOJIOTHIA.
NudopmannoHHbIe TEXHOJIOTUH HE TIPEyCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPaAMMHOI0 00ecneYeHus .
Heob6xonuMo mporpaMmHoe oOecredeHMe JUIsl  PaMOJIOTMYECKOro  KOMILIEKca
«IIporpecc».

9.3 Ilepeuenb MHGOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:
1. DnextponHbiil pecypce: 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. MarepuajabHo-TexHUYecKass 0a3a, HeoOXxoauMmasi sl  OCYLIeCTBJIEHUS
00pa3oBaTeIbHOTO MpoLecca Mo JUCHHILIHHE (MOTYJIIO).

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

Ne Bug pador
(MOmyJIs1) M OCHAIIEHHOCTD
1. JlekuuonHble 3aHsATUs | s [poBeNEHUs  JIGKIMH  HCHOJIB3YIOTCS — ayJUTOPUHU
JICKIIMOHHOTO THIIA.

2. JIaGopaTopHble JlaGoparopusi, yKOMIUIEKTOBaHHasi  CIHELMAIU3UPOBAHHOM

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

3. Texymuii  KoHTponb, | [Ins  mpoBeneHHs IPYIIIOBBIX U WHIUBUAYAIbHBIX
IIPOMEXKYTOYHAs KOHCYJIbTAllUi, OCYLIECTBIEHUS TEKYIIETO KOHTPOJIs U
aTTecTaus NPOMEXKYTOYHOW aTTeCTallMd  NpeJHa3HAYCHbl Yy4eOHBIC

noMeleHHs paKyJbTeTa XUMUHU M BBICOKUX TEXHOJIOTHH.

4, CamocTosiTenpHas CamocrositenpHass paboTa CTYACHTOB OCYIIECTBIISIETCS B
paboTta yuTanbHbIX 3anax Oubmmoreku KyOI'Y, 3ame pedepaTruBHBIX

JKYypHaJIOB, BbluMciauTelbHOM LeHTpe KyOI'Y, a Ttakxke B
JIpyTuX ayauTopusx (akyibTeTa XUMHM M BBICOKHX
TEXHOJOTMII C BO3MOXHOCTBIO MOJAKIIOUYEHUS K CETH
«HTepHeT» u obOecnedeHUs JOCTyna B 3JIEKTPOHHYIO
WH()OPMaAIIMOHHO-00Pa30BATENHHYIO CPEy OPTaHU3aIIUH.




