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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHBIE CPEACTBA Ul NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. YK-8 CriocobeH co3aaBaTh U TOJIEP)KHBATh B TTIOBCEHEBHOMN KU3HU U B MTPOPECCUOHATBHON
JESTEIIbHOCTH 0€30MacHBIC YCIOBHSI )KU3HEICATEIIPHOCTH JIJIsl COXPAaHEHUS TIPUPOTHOM CPEJIbI,
obecrieueHnst yCTOMYUBOTO Pa3BUTHS OOIIECTBA, B TOM YHUCIIE IPH yTPo3€ U BOZHUKHOBEHUH
YpEe3BBIYAMHBIX CUTYAIMd U BOCHHBIX KOH(DIUKTOB
N]I-2 [TonnMaert, Kak co37aBaTh U MOIEPKUBATH OC30MACHBIC YCIOBHS KU3HEACSTSIIBHOCTH,
TOM YHCJIe TP BOZHUKHOBEHUH YPE3BBIUAMHBIX CUTYaAIIUN

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. buonmoruueckoe neictBue noHu3upytomero nanydeHus: (Konrponsnas padbora)
2. O6parmienue ¢ OTpabOTaBIINM SIEPHBIM TOILTUBOM U PAJIMOAKTUBHBIMH OTXOAaMH
(KontponpHas pabota)
3. OCHOBBI 103UMETPUH U HOPMATUBHO-3aKOHOJaTeNbHas 0a3a paJuallMOHHON 6€30MacHOCTH
(KontponpHas pabota)
4. PanuanmonHas 6€30MacHOCTb SIIEPHON SHEPreTHUeCKOl ycTaHOBKU. DyHKIIMOHUPOBAHUE
OTJIeNa panauoHHoN Oe3omacHocT Ha pennpustud. (KortponsHas padora)
5. ®usnyeckue 0CHOBBI HOHU3HpYIoIIero u3nyuenus (KonrponsHas padorta)

BPC nucuuminHbl

8 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHI TEKYIIEro KOHTPOJS yCIeBAaeMOCTH IO

AUCHUTLINHE:

KM-1 ®usunyeckune ocHOBBI HOHU3HpYIOIIero u3nyudenus (Kornrponsnas padora)

KM-2 buonornueckoe neiicTBue HoHU3upyromero unydeHus (KoHrponapHas padora)

KM-3 OcHOBBI 103UMETPHH U HOPMAaTUBHO-3aKOHOJaTeNlbHas 0a3a paJualoHHON 0€301acCHOCTH
(KontponpHnas pabota)

KM-4 PaamanmonHas 6€30MacHOCTh SAEPHOM SHEPreTHYeckol ycTaHOBKU. DYHKIIMOHUPOBAHKE
oT/eNa paiualiMoOHHON Oe3omacHocTH Ha npeanpusTiu. (KortponpHas padoTa)

KM-4 Oobparienue ¢ oTpaboTaBIIMM sIEPHBIM TOIUITMBOM U PaIUOAKTUBHBIMU 0TX01aMu (KoHTponmbHas
pabora)

Bua npoMexyTOYHOM aTTeCTANMHU — 3a4eT.

Beca KOHTpOIBHBIX MeponpusITHii, %o
Pa3gen nucuuIminHbl Hanekc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 4




| Cpox KM:

12

15

®du3nuecKue OCHOBBI HOHU3UPYIOIIETO U3IIy4YECHUS

®Pu3nyecKue OCHOBBI HOHU3UPYIOLIETO U3IIy4YECHUS

buonoruueckoe nelicTBrEe HOHU3UPYIOLIETO U3JIYYEHUS

buonoruueckoe nelicTBrEe HOHU3UPYIOIIETO U3JIYYEHUS

HopmaTuBHO-3aKOHO1aTeIbHAsI 0a3a 00eCeYeHUs
pauauoOHHON OE30MaCHOCTH

HopmaTuBHO-3aKk0HO1aTeIbHAs 0a3a 00eCeYeHUs
paaranoOHHON OE30MaCHOCTH

OCHOBEI AO3UMCTPHH. MCTO,HBI " CpEACTBA PEruCTpaiu
PaarOaKTUBHOI'O U3JTy4YCHUS.

OCHOBEI AO3UMCTPHHU. MCTOI[LI H CpCACTBA PCruCTpaluu
PAAVOAKTUBHOI'O U3JIYYCHU.

Panuanuonnas 6€30MacHOCTD sIEPHON IHEPIETUYECKOM
ycTaHOBKH. OYHKIIMOHUPOBAHUE OTJIENA PaHalluOHHON
0€30MaCHOCTH Ha MPEANPUITHH.

PanuannonHas 6€301acHOCTD SASPHON SHEPTeTUYECKON
ycTaHOBKU. DYHKIIMOHUPOBAHUE OT/IETIa paIualliOHHON
0€30MacCHOCTH Ha MPEIITPUATHH.

OO6parenue ¢ 0TpabOTaBIIUM SIICPHBIM TOILJIMBOM U
paJlnOAKTUBHBIMU OTXOaMHU.

OO6parenue ¢ 0TpabOTaBIIUM SIIEPHBIM TOILJIMBOM U
paJlnOAKTUBHBIMU OTXOAaMHU.

Bec KM:

20

20

25

20

15




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE

VK-8 NJ-2yk-s Ilonmmaer, xkax | 3HATh: KM-1 ®usnuecknue ocHOBbI HOHU3UpYIoLero nznydeHus (KonrponabHas
co3/1aBaThb U MHOJEP)KUBATh | HOPMAaTUBHO- paborta)
Oe3o0macHble YCIIOBUS | 3aKOHOAATENIbHYIO 0a3y 1o KM-2 buonorudeckoe AeiicTBUE HOHU3UPYIOMIETO H3ITyUSHHS
KHU3HEIEATEIIbHOCTH,  TOM | PaJuallMOHHOMN (KonTposbhas paboTta)
YyHCclie NMPU BO3HUKHOBEHMU | 0€30IaCHOCTU M OCHOBBI KM-3 OcHOBBI 103UMETpUN U HOPMATUBHO-3aKOHOAATEIbHAs 0a3a
Ype3BbIUAHBIX CUTYAIUH J03UMETPUN panuanuonHoi 6e3onacHoctu (Kontposbnas pabota)

6a30BbIe CIIOCOOBI U
TEXHOJIOTHH 3aIlIUThI OT
WOHHU3UPYIOIINUX U3TyYEHHUI
(Obparenue ¢
0TpabOTaBIUINM SIIEPHBIM
TOTLTUBOM H
paJIMOaKTUBHBIMU
OTX0JIaMH)

TEOPETUIECKHE OCHOBBI
OKa3aHus ePBOM OMOIIU
MOCTpaaBIIEMy

6a30BbIe CLIOCOOBI U
TEXHOJIOTHH 3aIUTHI OT
MOHU3UPYIOIINX U3Ty4eHUI
(dyHKUMOHUpPOBAHUE
OTJIeNa paiualliOHHON
0€30MMacHOCTH Ha
MPEIIPUATHH)

YMers:

KM-4 Panuannonnas 6€301macHOCTh SAEPHON YHEPreTUYECKON YCTAHOBKH.
OyHKIIMOHUPOBAHKE OTJIeJIa PAaAUALMOHHON O€30M1acCHOCTH Ha
npennpustuu. (KonrponbsHas padora)

KM-5 Ob6pariienue ¢ 0TpaboTaBIINUM SII€PHBIM TOIJIMBOM U
paanoakTuBHBIMU oTXofamu (KonTponbHas padoTa)




AQHAJIM3UPOBATh BIIUSHUE
Pa3HbIX BUIOB
HMOHU3UPYIOLIETrO U3JIy4eHUS
Ha YeJIoBeKa

IIPUMEHATH CPEICTBA
JIO3UMETPUYECKOTO
KOHTpOJI;

OKa3bIBaTh MEPBYIO IOMOUIb
IIOCTPAIaBIIEMY




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. ®u3uveckne 0CHOBbI HOHM3MPYIOIIET0 U3TyYeHH s

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBedeHUusi KOHTPOJBLHOrO MeponpusaTus: Boimaercs 3amanue. CTyIeHTHI
OTBEUAIOT Ha BOIPOCHI, CIAIOT PadOTHI MpernoaaBareio. Bpems Hanucanus paboTel - 45 MUHYT.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBeTHTH Ha IMOCTaBJICHHEIC BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE pe3yibTathl | Borpockl/3ananus 1iist IpOBEPKU

00y4eHUs IO TUCHIUILINHE

VYMeTh: aHAIU3UPOBaTh  BIIUSHHC 1.ITpuBeauTEe MPUMEPHI HCKYCCTBEHHBIX
Pa3HBIX BHJOB  HOHHU3UPYIOILIETO PaTMOHYKIIH/IOB.

U3JTYyYCHUS Ha YeJIOBEeKa 2.IlpuBenuTe MpUMEpHI SIIEPHBIX PEAKIU

MPOTEKAOIINUX TIPH B3aUMOJEHCTBUN HOHUZHPYIOLITUX
W3ITy4EHUH C BEIIECTBOM B MPUPOIHBIX U
HMCKYCCTBEHHBIX YCIIOBUSIX.

3.Ut0 Takoe «OBICTPBIE» U «MEJICHHBICY» HEUTPOHBI?
4.Yto Takoe HaBeACHHAsI aKTUBHOCTh?

5.

KakoBa sHeprust BeIICISIOMAsACS PU JEICHUH SApa
ypana?

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIMYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABJICHHE /ISl PEIICHUS 3a/1a9

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku 6binonneHus 3uanus: OLeHKa "y10BIETBOPUTEIBHO'" BBICTABIAETCA
€CIIU 3a/l1aHU€e NTPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

KM-2. buosnornyeckoe JeiicTBHe HOHM3MPYIOLIET0 U3JIy4YeHHUsI

®opmbl peanausanuu: [luceMenHas padora




Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHs] KOHTPOJIbHOr0 MeponpusTusa: Beinaercs 3amanue. CTyaeHTHI
OTBEYAIOT Ha BOIIPOCHI, CIAIOT pabOTHI MpenoaaBarennto. Bpems Hanvcanus paboTsl - 45 MUHYT.

KpaTlcoe CodcpKaHUuE 3alaHUA:
OTBeTHTH Ha IMOCTaBJICHHEIC BOIIPOCHI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHMpoOBaHHBIE — Pe3yJbTaThl | Bompockl/3ananus Uit MPOBEPKH
00y4eHHS 10 JUCIUIIIIHE

3HaTh: TEOPETHYECKHE OCHOBBI 1.MccnenoBanue 6MOIOrMYECKOTO U (PU3HOJIOTHUECKOTO
OKa3aHMs  IepBOM oMo NeUCcTBUS paMoaKTUBHbBIX BellecTB. CTaHOBIIEHUE
H0CTPaJaBIIEMy pannoOuOoIOruH.

2.JleiicTBHE paaraluy Ha KJI€TOYHOM YPOBHE.
3./leiicTBHE HOHU3UPYIOLLIETO U3TYyYEHHS Ha OpPraHbl U
CUCTEMBbI YeJIOBEKa.

4.0xapakTepu30BaTh OCHOBHBIC OMOJIOTMUECKH 3HAYMMBIC

PagMOHYKIIU]IBI.

5.JleTepMUHIPOBAHHBIE U CTOXACTHYECKUE (P (EKTHI.
VYMeTh:  OKasplBaTb  HEPBYIO 1.KakoBbl 0COOEHHOCTH MOBEIECHUS PAAHMOU30TOIOB B
MIOMOIIb MOCTPAIABLIEMY opranusme?

2.KaxoBbl 0COOEHHOCTH BHEIIIHETO U BHYTPEHHETO
o0OmyueHust opranuzma’?

3.IIpu Kakux T030BBIX HArpy3Kax pa3BUBAIOTCS Pa3IUYHbIE
(dhopMeI TydeBoit Oosie3Hr? ONMUIIUTE UX XapaKTEPHBIE
CUMITOMBI, XOJ TeUeHHUs1 O0JIE3HU U MIPOTHO3BI.

4.Yt0 Takoe noporoas J103a MpOsIBICHUS
JeTepPMUHUPOBAHHBIX F3(P(HEKTOB paTUallMOHHOTO
MOopaxeHus?

5.KakoBbl 0cOOEHHOCTH JEHCTBUS MaJbIX /103 HA OPraHUu3M
yesioBeKa’?

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuiu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO




KM-3. OcHOBBI 103UMETPHH ¥ HOPMATHUBHO-3aAKOHOAaTeJIbHAsI 0a3a pagualMOHHOMI
0e30MmacHOCTH

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBedeHUusi KOHTPOJBLHOrO MeponpusaTus: Boimaercs 3amanue. CTyIeHTHI
OTBEUAIOT Ha BOIPOCHI, CIAIOT PadOTHI MpernoaaBareito. Bpems HamucaHust paboTsl - 45 MUHYT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OTBeTHTH Ha BOIIPOCHI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHUpOBaHHbIE Bomnpocsl/3aganus s npoBepKu

pe3ynbTaThl  OOydYeHHUs TO

JMCLUIUIMHE

3HaTh: HOPMAaTHBHO- 1.Oxcno3unonHas ao03a. OnpeaeneHye u eIMHULbI
3aKOHOJATeIbHYyI0 0a3zy 1o U3MEpEHUs.

paavalMOHHONW 0€30MacHOCTH 2. Ilornomennas no3a. OnpeneneHue u eAMHUIBI U3MEPEHHUSL.
U OCHOBBI JO3UMETPUU 3.OkBuBaNeHTHas 103a. OnpeaesieHue U eAMHULBI U3MEPEHHMSL.

4.9¢dexTrBHAS SKBUBAICHTHAS 103a. ONpeneicHue u
€IMHULIBI U3MEPEHUS.

5.Yto sBisieTcs peiMeToM 103uMeTpun’?
6.M13110)kMUTh METOIBI U CPELICTBA PETUCTPALIUU
PaZiM0aKTUBHOTO U3JTY4YECHHUSI

VYMeTh: NPUMEHATh CPENCTBA 1.PaccunTarh NOTIOMEHHYIO U DKBUBAJIEHTHYIO 1O3bI OT
JIO3UMETPUYECKOTO0 KOHTPOJIS; CMEIIaHHOTO UCTOYHMKA U3JTY4EHHUsI, €CIIM /1032 OT raMMa-
u3nydenus 1 pajg, ot 6era-uzinydenus — 10 pax, ot anbga-
u3ny4deHus — 1 pag u oT ObICTPBIX HEUTPOHOB — 1 paz.
ITepeBectn nosyueHHsle pe3ynpratsel B CH. CpaBHUTH
MOJIy4YEHHBIE PE3YJIbTAThl C TPEOOBAHUSIMU HOPMATHBHBIX
JOKYMEHTOB. OnpenenuTs paanoduonornueckue 3G eKTo.
2.PaccunTarh NOIJONMIEHHYIO U SKBUBAJIEHTHYIO J103bI OT
CMEIIAaHHOTO UCTOYHMKA U3TY4EHHUs], ECJIM 1032 OT FraMMa-
u3NIydeHus 2 pai, ot 6era-uznydenus — 20 pan, ot anbda-
U3Iy4eHus — 4 pajx v oT ObICTPBIX HEUTPOHOB — 1 pas.
[TepeBectu nosyueHHsie pe3dynbratel B CH. CpaBHUTH
MOJIy4EeHHBIE PE3Y/IbTaThl C TPEOOBAHUSIMU HOPMATUBHBIX
TOKyMeHTOB. OnpenenuTs paarnoononornaeckue 3 HeKTsI.
3.Kak cBs3aHbI aKTUBHOCTb TaMMa-HU3J1y4aroIuX
PaZMOHYKIIMOB U MOIIHOCTh 3KCIO3UIIMOHHON JI03bI Ha
Pa3IMYHBIX PACCTOSIHUAX OT UCTOUYHHKA

4.113 Kakux JaHHBIX ONPEIEISIETCS CKOPOCTh MOCTYIUICHHS
PaZMOHYKIINJOB B OPraHU3M YeJIoBeKa?

5.Yto omnpenensieT KoJUIEKTUBHAS dQPeKTUBHAS
SKBHMBAJICHTHAs /1032

6.CocTaBuTh NPUHIUIUAIBHBIE CXEMBI PaOOTHI
MOHHU3AIMOHHON KaMephl U JO3UMETPUUECKUX MTPUOOPOB Ha
OCHOBE CIUHTHJUISIIMOHHOTO U MOJIYIPOBOJIHUKOBOTO
JETEKTOPOB

Onucanue MKaJbl OLICHUBAHUA:




Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO UJIU IPEUMYILECTBEHHO HE BBINOJIHEHO

KM-4. Pagnanuonnasi 6e30acHOCTD s1/IePHOI JHEPreTU4eCKOi YCTAHOBKH.
@OYHKIMOHUPOBAHME 0T/1€eJIa PAAMAIMOHHON 0€30MACHOCTH HA NMPeANPUATHH.

®opmbl peaausanun: [lucemennas padbora

Tun kouTposabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJBHOro Meponpusitusi: Beigarorcs Bompocbl. CTyneHTBI
BBITIOJIHSIOT paboTy. Bpemst Hanmcanust paboTel - 45 MUHYT.

Kpartkoe cogep:xkanue 3aiaHuA:
OTBeThTE HA BOIIPOCHI

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arutaHUpOBaHHBIE  PE3YJbTAThI oOy4eHust no | Borpocei/3ananus 1uist mpoBepKu
JUCLUIUIMHE

3Harh: 0a30Bble CHOCOOBI M TEXHOJIOTMH 3alIUThl OT 1. TlousTue spepHoit
UOHU3UPYIOIIMX  u3nydeHud  (DYHKUMOHHMPOBaHHE SHepreTudeckoil ycranosku (J19Y).
oTJIeNa paJilalliOHHON OE€30MacCHOCTH Ha IPEIIPUITHN) CocraBHble 251eMeHTHI SIDY

2.IlpyHnIMnuanpHas cxema
SHEPro0JI0Ka C BOJIO-BOISTHBIM
peakropom (BBOP).

3. llpuHnmnuanbHas cxema
9HeprobioKa ¢ ypaH-rpaduTOBBIM
peaktopom (PBMK).
4.IlpyHUMOHATBHAS cXeMa
3Hepro0J0Ka peakTopa Ha ObICTPBIX
Heiftponax (bH).

5.BeiBoz 13 akcrutyatanuu A0Y
6.06ecnieuenue aaepHON U
paguanmoHHoi 6e3omnacHocTu DY

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinoanenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABISAETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. O6pamenue ¢ 0oTpadoTaBIIMM $1/IePHBIM TOIUIMBOM H PAIHOAKTHUBHBIMH
0TX0AaMH

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHHsl KOHTPOJIBbHOrO0 MeponpuaTHsa: Beinaercs 3aganue. CTyneHTB
OTBEUAIOT Ha BOIIPOCHI, CIAIOT PadOTHI MpernoaaBareito. Bpems HanucaHus padoTel - 45 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
OTBGTI/ITB Ha ITOCTABJICHHBIC BOHpOCBI

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arutaHupOBaHHBIE  pe3yibTaThl  oOydyeHHss 1o | Bompockl/3amanust st mpoOBEpKHU
JUCLIUIUIMHE

3HaTh: 0a30Bble CHOCOOBI W TEXHOJIOTUU 3aAIIMUTHI OT 1.ITonsiTHe OTpabOTABILIErO SAAEPHOTO
MOHU3HPYIOLIUX W3IIy4eHU I (Obpamenue c toruBa (OAT). Uctounuku
0TpabOTaBUINM SJIEPHBIM TOIINBOM u oOpaszoBanust OST. CocraB OAT.
pPaMOaKTUBHBIMU OTXOJaMH) 2.Crparerun obpamenus ¢ OAT.

3. [lepepaboTka (pereHepariys)

O4T.

4.IlpaBoBo€ peryaupoBaHue
OTHOIICHU! B 00JacTu oOpalieHus ¢
PAO. Knaccuduxkanus PAO.
5.Wcrounuku obpazoBanust PAO.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BHICTaBISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 33]1a9

Oyenka: 3 («yIOBIETBOPUTEIEHO)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UITU MPEUMYIIECTBEHHO HE BBIMOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@DopMa NPOMEKYTOUYHON aTTecTallum: 3a4eT

IIpumep Onsiera

Bonpoc 1. OcHOBHBIE IOHATHUS PaIMAIIMOHHON Oe3onmacHoCTH. [IpuHIMTIBI U 3387291
paaralnoHHON 6Ee30MacCHOCTH.
Bormpoc 2. [TosiTHE 0 €CTEeCTBEHHOM PaAHAIIMOHHOM (DOHE.

IIpouenypa npoBenenust
Crynent nonmyyaet 6usnet. 'oToBuTCs 45 MUHYT. YCTHO OTBEYAET MPETIOAaBATEIIO

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-2yk-s [lonnmaer, kak co3gaBaTh U MOAIEPKUBATh OC30TIaCHBIC
YCJIOBHS )KM3HEEATEIbHOCTH, TOM YHCIIC TP BOBHUKHOBEHUHN YPE3BBIYANMHBIX CUTYaIIUM

Bonpocel, 3a1anns
1.OcHOBHBIE IOHATHS pAJIUAIIMIOHHON Oe30nacHOCTH. [IpUHIINIIBL 1 33/1a4H paTuallMOHHON
0e30MacHOCTH.
2.Mcropus nu3ydyeHus SBJIECHUS PAIUOAKTUBHOCTU. [Ipeanochuiku OTKPBITUS
paanoaktuBHocTH. /.M. Mennenees, 1.B. I'urropd, B.K. Penrren. UccnenoBanus
A.bekxkepens, I1. 1 M.Kropu. Pe3ynbTaTsl OTKpBITHS SIBI€HUS PallOaKTUBHOCTH.
3.Ctpoenue atoma u ero siapa. M3oronel. PaaroakTuBHBIN pacniaa. AKTUBHOCTb U €IMHULIBI €€
n3mepenus. [lepuon nomypacnana. Paquon3oTonHoe JaTupoBaHue.
4.Tunsl paoaKTUBHBIX pacnanoB. MoHM3MpYOMas U MPOHUKAIOIIAsl CIIOCOOHOCTb
pamuanuu. LlenHple saepHble peakuuu. Y CIOBHS UX IPOTEKaHUs. ECTECTBEHHBIE ICTOYHUKHU
panuanuu. AHTPOIIOT€HHbBIE HCTOYHUKH HOHU3UPYIOLIETO U3TyYECHMUS.
5.UccnenoBanue OMOIOTMYECKOTO IEHCTBUS PaIMOAKTUBHBIX BemlecTB. CTaHOBIIEHUE
panuoGuosnoruu. JleficTBue paguanny Ha KJICTOYHOM ypoBHe. J[efiCTBHE HOHU3UPYIOLIETO
U3ITy4eHUs Ha yesloBeKa. JleTepMUHUPOBAaHHBIE U CTOXACTHYECKHUE I (DEKTHI.
6.0ctpas nyueBas 6one3Hb. PakTopsl Bo3HUKHOBeHU:. Knunnueckue gpopmer OJIb.
7.Enunutiibl n3MepeHus 103. IKCMO3UIMOHHAs 103a. MomniHocTh 10361 [lornomeénnas no3a.
OKBHUBaJIEHTHas 103a. DPPeKTHUBHAs SKBUBANEHTHas o3a. KoyiekTuBHas >ppexTrBHas
DKBUBAJIEHTHAs J03a.
8.MeTobI OLIEHKH 1030BBIX Harpy30K: MpsIMOM+pacyeTHbIN, raMMa-CIIEKTPOMETPUYECKHUH,
XPOMOCOMHBIX abeppaliuii, MUKPOSIEPHOT0 TECTA, JIEKTPOHHOIO TapaMarHUTHOT'O Pe30HaHca
(OI1P) mo >manu 3y00B.
9.IlonsiTHE 0 ecTecTBEHHOM paanannoHHOM (one. Ero cocrapmustomiue u poisb. Pagon.
duznyeckas 1 XUMUYECKasi XapaKTEPUCTUKU. ICTOYHNKYM MOCTYNIIEHUS B )KUJIbIE TOMELLIEHUS.
OmnacHocTs [t yenoBeka. M3mepenne. OCHOBHbIE TPUHIUITBI IPOTUBOPAIOHOBOM 3aLUTHI.
ITpumeHnenue pagoHa.
10.buonornyecku 3HaYMMBbIE PATHOHYKIUIBI. Won-131. He3nii-137. Ctponunii-90. [Tnyronmii-
239. Tpuruii. Yraepoa-14. Kpunton-85. [lononuii-210. I'opsiune yacTuisl.
11.3ammra OT HOHM3UPYIOIMX M3JIydeHHUH. [[puHIMIBI, METOMIBI, CPEICTBA.
12.HopmaTiBHO-3aKOHOAATENbHas 06a3a o0ecrieueHust paualiMoHHON 0€30MacHOCTH.
13.MeTopl U CpecTBa PErUCTPAIINH PATMOAKTUBHOTO M3 TyueHus (mpudbopHas 6a3za).
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14.PagranimonHas 6€30MacHOCTh SAepHOM sHepreTudeckoii ycranoBku (19Y). [onstue SADY.
TenoBbIIENSIONINE FTIEMEHThI, COOPKU, KaCCEThl U TEXHOJIOTHYECKHEe KaHabl. CUCTEMBI
0€30MacHOCTH U 3a1uThl A0V,

15.06pamenue ¢ orpadotaBmuM saepHbIM TormuBoM (O T). [lonstue

16.06parienue ¢ pagunoakTuBHBIMU 0TX01aMu (PAO)

17.1lens u 33124 IPOU3BOICTBEHHOTO paauaiiioHHoro KoHTpoJs (ITPK).

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.OcHoBHBIE OHATHS paguallMOHHOM Ge3omacHocTH. [IpuHIUIBL ¥ 3a1a4n pagualliOHHOM

0€30I1aCHOCTH.
OTtBeTsI:

VYcTHBIN OTBET
Bepubliit otBet: Paguannonnas 6e301acHOCTh — KOMILJIEKC HaydHO 00OCHOBAHHBIX
MEPOTPHUATHIA 10 00ECTICUCHHIO 3aIUTHl YEIOBEKA, MOMYIJIALNHU B IIEJIOM U 00BEKTOB
OKPY>KaIOILEH Cpelbl OT BPEJHOTO BO3IECHCTBUSA HOHU3UPYIOIINX U3IYyYeHUH. DTH
MEpOTPUSATHS HAlIPaBJICHbBI HAa CO3/IaHIE OE30IAaCHBIX YCIOBUN MPUMEHEHHUSI aTOMHOM
SHEPIUU U UCTOYHUKOB HOHU3UPYIOIIUX U3JIyUYEHHUH B Pa3IMUHbIX cepax 4eaoBedeCKOH
nesTebHOCTH. BakHOM 3a1auel paanalimoHHOM 0€301MacHOCTH SIBIIIETC pa3padoTKa
KPUTEPUEB OLICHKU ONACHOCTH PAa3JIMYHBIX BUJ0B HOHU3UPYIOLINX U3Iy4YEeHUI

2.Mcropus n3ydyeHus BJICHUS PAIUOAKTUBHOCTU. [Ipeanochuiku OTKPBITUS

paanoaktuBHocTH. /.M. Mennenees, 1.B. I'urropd, B.K. Perarren. UccnenoBanus

A.bekxkepens, I1. 1 M.Kropu. Pe3ynbTaTsl OTKpBITHS SIBIEHUS PallOaKTUBHOCTH.
OTtBeTsI:

VYCTHBIN OTBET
Bepublit otBeT: OTKpBITHE PAJUOAKTUBHOCTH U BOZHUKHOBEHUE sIJIEPHOM (Pr3HKH OBLIO
[IOJITOTOBJIEHO BaXKHBIM COOBITHEM B HAYYHOM MHUpE — OTKpbITHEM B 1869 r. JI.1.
MeH1eneeBbIM NEPUOINUYECKOr0 3aKOHa XUMUYECKUX 3J1eMeHTOB. Tabuunna cucTeMaTu4Ho
packiaibIBacT HE TOJBKO 3JIEMEHTHI, HO BCE pa3HOOOpaszue ux cBOMCTB. MeHienees
TOBOPMJI 00 OTKPBITUH B OYAYIIEM HOBBIX 3JIEMEHTOB M Jja’K€ YTOYHMII UX CBOMCTBA.
[IepBbie sKCHIEpUMEHTaTbHBIE TIOITBEPKAECHUS CII0KHOCTH CTPOEHUS aTOMa OBLITN
nosy4yensl B 1869 r. HemenkuM ¢puzukom u xuMukom U.B.I'utropdom, KoTopslil BriepBbIe
Habmonan u onucan katoauele ayu. K 1919 rony peHTreHoBckue TpyOKH MOTYyYHIN
LIMPOKOE PacIpOCTPAHEHUE U IPUMEHSUINCh BO MHOTHX CTpaHax. bnaromaps um
MOSIBWJIMCh HOBBIE HAIIPABJIICHUS HAYKU U TEXHUKU — PEHTTECHOJIOT U,
PEHTTEHOIMAarHOCTUKA, PEHTTEHOMETPUS, PEHTICHOCTPYKTYPHBIA aHAJIN3 U Jp.
OtkpsiTeie M. u I1.Ktopu HOBbIE paiiOaKTUBHBIE 3JIEMEHTHI, YCTAaHOBJICHUE NPUPOIbI
PaZMOaKTUBHOTIO SIBJICHUS U 3aKOHOB aTOMHOTO pacrajia IpuBeIo K ToMy, 4yTo k 1910 1. B
XUMHH HaMETUJIOCh BBIJIEJIEHHE HOBOW OTpaciy — paguoxumuu, PagmnoOuomnorus u np.

3.Ctpoenue aToma u €ro sapa. M3oronsl. PagroakTuBHbIN pacnial. AKTUBHOCTh M €JUHULIBI €€

n3mepenus. [lepuon nomypacnana. Paqnon3oTonHoe JaTupoBaHUe.
OtBeThI:

VYcTHBIN OTBET
BepHblii oTBET: B COOTBETCTBUU ¢ COBPEMEHHBIMU IIPEICTABICHUSMHU, HEUTPAJIbHBIE
aTOMBI COCTOAT U3 TOJIOKUTENIBHO 3aPSKEHHBIX siep pasmepoM nopsiaka 10-12 cwm,
OKPYKEHHBIX OTPULATENBHO 3apsKEHHBIMU JIEKTPOHAMM, 3apsii KOTOPBIX COOTBETCTBYET
3apsy AApa, 4To U 00eCTIeYnBaeT aTOMY JIEKTPOHENTpaIbHOCTh. Pa3zMepsl aToMOB
COCTaBJIAIOT BeNUUMHBI nopsaka 10-8 cMm. 3apsn sanpa Z, BeIpa)KEHHBIN B €IMHULAX,
COOTBETCTBYIOIIMX 3apsily DJIEKTPOHA, PABEH MOPSAIKOBOMY HOMEPY JIEMEHTA B
IIepunonnueckoii cucreme anemenToB .M. MeHaeneeBa u 4ucity 3JIEKTPOHOB
HEUTPAIBHOTO aTOMA, ONPEIEIAIOIINX €r0 XUMUYECKHE CBOMCTBA. Y YUTHIBAs MAIYIO
MaccCy 3JIEKTPOHA, CTAHOBUTCS MTOHATHBIM, YTO OCHOBHAs1 MAacca aToMa COCPEI0TOYEHA B
ero siape. OTKpbITHE TPOTOHA U MOCIIETYIONIEE OTKPBITHE HEUTPOHA ITO3BOJIUIIO
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MPEAJIOKUTH MOJIENb CTPOCHHUS sI/Ipa, B COOTBETCTBUU C KOTOPOH PO COCTOUT U3
MIPOTOHOB U HEUTPOHOB, KOTOPBHIM MIPUCBOECHO Ha3BaHUE HYKJIOHBI. UHCIIO MPOTOHOB B
s7ipe (a MIMEHHO OHHU U OIIPEAEISIOT €0 3apsiji) PaBHO Z, a CyYMMapHOE YK CIIO IPOTOHOB U
HEHUTPOHOB PaBHO MAacCOBOMY YMCITy aToMa A. B COOTBETCTBUU C 3TUM YHCIIO HEUTPOHOB
N B aTOMHOM siJipe paBHO A — Z U, cnefoBatenbHo, A=Z+N. OaHako siapa 0AHOTO U TOTO
&Ke dJIeMeHTa (T.€. SApa ¢ OMUHAKOBBIM Z) MOTYT COJEPKaTh Pa3IMYHOE YUCIO HEHTPOHOB
(N), a, cnenoBaTesbHO, UMETH Pa3IMyYHbII aTOMHBIN BeC (A) IpU OJAMHAKOBBIX
XUMHUYECKHUX CBOMCTBAaX. XMMUYECKUE CBOMCTBA aTOMA 3aBUCST OT CTPOCHHUS IIEKTPOHHOU
000JI0YKH, KOTOpasi, B CBOIO OYEpEe/Ib, OTNPEACISIETCS B OCHOBHOM 3apsiaoM sijipa Z (TO eCTh
KOJIMYECTBOM IPOTOHOB B HEM), M [TIOUTH HE 3aBUCAT OT €r0 MaccoBOTo uncia A (To ecTh
CYMMapHOI0 yucia NpoToHOB Z u HeUTpoHOoB N). Takue pasHOBUAHOCTHA aTOMOB (110
quciy A, T.€. aTOMHOMY BECY) OJHOTO U TOTO e 3JIeMEHTa (C OAHUMHU TeM ke 7))
Ha3bIBAIOT U30TONAMHU, a SIBJICHUE — U30TOonuen. M30Tonbsl — pa3sHOBUAHOCTH aTOMOB
KaKoro-1u00 XUMHUYECKOTO 3JIEMEHTa, KOTOPbIE UMEIOT OJIMHAKOBBII aTOMHBIN
(MOps,AKOBBIN) HOMEP, HO IIPH 3TOM pa3HbIE MaccOBbIE YKcia. HazBaHue cBsA3aHO C TeM,
YTO BCE U30TOIBI OHOTO aTOMa IOMEIIAIOTCS B OJTHO U TO K€ MECTO (B OIHY KIIETKY)
tabymmnel J[.W. Menneneesa. [IpuMepsl H30TOMOB: — U30TOIBI IPUPOAHOTO ypaHa — U-
234, U-235, U-238 (234U, 235U, 238U) — uzotonsl Bogopoaa — 1H (mpotwit), 2H
(netitepuit), 3H (TpuTuil) AKTHUBHOCTbH paAHMOHYKINA A B UICTOYHHKE (0OpasLe) ecTh
oTHomIeHue yncna dN COHTaHHBIX SACPHBIX MPEBPAIICHUN, TPOUCXOASIINX B UICTOUHUKE
(oOpaste) 3a uaTepBaN Bpemenu dt, k aromy uaTepBany: A= dN/dt (3.1) Equanmna
aktuBHOCTH paauonykiuaa B CU — bekkepens (bk). bekkepenb paBeH akTHBHOCTH
PaINOHYKIIU/IA B UCTOUHHKE (00pasiie), B KOTOPOM 3a 1¢ MPOUCXOAUT OAHO CIIOHTAHHOE
sJIepHOe TpeBpalieHue. Tak Kak 3To O4eHb MajieHbKas pu3nyeckas BeJIMUrHa, TO Ha
IIpaKTUKE Yalle UCIIoNb3yeTcs Oosee kpynHas BHecucTeMHas eaununa — Kropu (Ku). 1 Ku
=3,7 *1010 bx AKTUBHOCTb paJMOHYKJIH/IAa C TECUCHUEM BPEMEHU YMEHBIIACTCS 110
3aKOoHY paanoakTuBHOro pacnazga [9]: Nt=NO e—At (3.2) rae Nt — yuciao aTomoB,
octaBmuxcs yepe3 BpeMs t; NO — HICX0JHOEe KOJIMYECTBO aTOMOB; — IIOCTOsIHHAS pacnaja,
MMEIOIIAsi CMBICI BEPOSITHOCTH pacmiaja sjpa 3a 1 ceKyHly U paBHas J10Ji€ 1ep,
pacnajaroluxcs 3a equHuIy BpeMeHH, c—1. CyTh 3aK0Ha 3aKJII04aeTcs B TOM, 4TO 3a
€IMHUILY BPEMEHH PaCIaaeTcsl OJIHA U Ta e YaCTh UMEIONIUXCS B HAJTMYUHU SJIep aTOMOB
paanoakTUBHOrO M30ToMa. T1/2 — mepuop moiypacmnana — Bpemsi, B Te4EHHE KOTOPOTO
pacrnajaeTcsi oJIOBUHA MEPBOHAYAIBHOTO KOJIMYECTBA SIJEP, P TOM aKTUBHOCTH
paMoOHYKIIMA YMEHBIIaeTcs B 2 pasa.

4. Tunsl paAMOaKTUBHBIX pacnazoB. MoHU3upyIoIIas ¥ MPOHUKAIOIIAs CIIOCOOHOCTh

paauaiuu. LlenHeie suepHble peakiu. Y ClIOBUS UX IPOTEeKaHUs. EcTeCTBEHHbIE HCTOYHUKU

pamuanyu. AHTPOIIOTEHHBIE UCTOYHUKYA HOHU3UPYIOMIETO U3JTYICHHUS.
OTBeTsI:

VYcTHBIN OTBET
Bepusiii otBeT: Kakbiil paanoHyKIn pacnagaeTcs BIIOJIHE OMPEIEICHHBIM CIIOCO00M,
IIPHU 3TOM pacnaj sJep COMpOBOKAAETCA UCITyCKaHUeM: — alb(da-yacTull (si1ep aToOMOB
renus ) — npu [J-pacmajne, —6eTa-MUHYC -4acTHIl (3JEKTPOHOB) — MPH IEKTPOHHOM ( )-
pacmnaze, — 6erat-gactuil (MPOTOHOB) — MPU MPOTOHHOM ( )-pacmaje, — [JraMmma-KBaHTOB
(Cramma-myueit) — npu nmepexoaax Mexay Bo30YKIEHHBIMU COCTOSTHUSIMA aTOMHBIX sITIEp,
TIPH SITIEPHBIX PEAKITUIX, TPU B3aUMOJICUCTBHUAX U pactagax dJIeMEHTAPHBIX YaCTHI
(Hampumep, TpH aHHUTHIISIIUY DJIEKTPOHA U TIO3UTPOHA, paciiajie HeUTPAIbHOTO MHOHA U
T. /1.), @ TAaK)Ke TIPH OTKJIOHEHUU SHEPTUYHBIX 3apSKCHHBIX YaCTUIl B MATHUTHBIX
AIEKTPUUYECKUX TOJIAX.

5.UccnenoBanne OMOOTHUECKOTO IEUCTBUS PaIMOAKTUBHBIX BemlecTB. CTaHOBIICHHE

panguobuoorun. [leiicTBre paauanuy Ha KIETOYHOM YpoBHE. JlelicTBHe HOHH3UPYIOIIETO

W3JIy9CHHS Ha YeloBeka. [leTepMIUHUPOBaHHBIE U CTOXAaCTUUECKHE PPEKTHI.
OTBeTsI:
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YCTHBIN OTBET
Bepnsiit orBeT: MoHM3amms 1 BO30yXAeHHE aTOMOB BEIIIECTBA SBJISIOTCS CIICCTBUEM
B3aUMOJICHCTBUSL YCKOPEHHOM 3apsKEHHOW YaCTHUIIBI C 3JICKTPOHHBIMU 000JI0UKaAMHU ATHX
atomoB. [lox neiicTBUEM AIEKTPUUECKOTO MOJII YCKOPEHHOM 3apsKEHHOM YaCTULIbL
MPOUCXOIUT BO3MYIICHHE AIIEKTPOHHBIX 000JI0UEK aTOMOB C MIEPEXO0I0OM B BO30YKJICHHOE
WJIM MOHU3UPOBAHHOE cocTosiHUE. [lepBUYHbIE N3BMEHEHHUSI aTOMOB U MOJIEKYJI
KAueCTBEHHO HE 3aBUCAT OT BUJIA ICHCTBYIOLIETO HA HUX HOHU3UPYIOLIETO U3ITyYEHHUS.
OnHako Ipy OJJTHOM M TOM € KOJIMYECTBE SHEPIHH, OTJIOLIEHHON €IMHUIIEH MacChl
BEIIIECTBA, MUKPOIIPOCTPAHCTBEHHOE PACIpe/esieHIe ITON SHEPTrUH B 00IydeHHOM 00beMe
pa3IuyHO. DTO pa3Inyue ONpeAesieTcs JUHeHHOU nepenadeit sneprun (JIID) —
CPEIHUM KOJIMYECTBOM IHEPIHH, [IEPEIABAEMOI YaCTULIEH BEILIECTBY B CPEAHEM Ha
eAVHUILY JUTMHBI poiiaeHHoro B HeMm nytu: JIIID = dE / dx, (4.1) rone E — asHeprus
yacTulibl, 3B; X — nnuHa npoOera yacTuibl B BeliecTse, MKM. Ilockonbpky 1o Mepe
MIPOXOXKJACHHS YaCTULIBI YEPE3 BEIIECTBO €€ SHEPIHs CHUKAETCS, 4 C YMEHBIIEHUEM
sHepruu Bo3pactaet JII13, B koHIe mpolera 3apsHKeHHOMN YaCTULBI CO3/1aeTCs
HauOOoJIbIIas IJIOTHOCTh HOHU3AMH (MUK bparra), UHBIMHU cTIOBaMH — MOTJIOIIAETCS
HanOombIras no3a [10]. CkopoCThiO MOTEPH SHEPTUU ONPEACISACTCS BAXKHOE CBOHCTBO
MOHHU3UPYIOUINX U3Ty4EeHU — MPOHMUKAIOUIAs ClIOCOOHOCTh. [ TyOnHa MPOHUKHOBEHUS
MOHU3UPYIOUINX U3Ty4YEeHUH 3aBUCUT, C OJIHOM CTOPOHBI, OT COCTaBa U MNIOTHOCTU
o0y4aemMoro o0beKTa, a ¢ APYyroil CTOPOHBI — OT MPUPOBI U CBOMCTB M3ny4yeHus. OHa
IIPSIMO IIPOIOPLIMOHANIbHA SHEPTHH, MAaCCE U KBaIpaTy CKOPOCTH YaCTHUIbl, 00paTHO
MPOIOpILIMOHalIbHA — a0COMIOTHOM BennuuHe 3apsana. Yem Oonbine BennuuHa JII1D, Tem
MEHbIIIE IPOHUKAIOIIAsl CIOCOOHOCTh U3IYyYEHHS B IaHHOM BEILIECTBE. 3a MEPY
MIPOHUKAOIIEH CIOCOOHOCTH ISl YCKOPEHHBIX 3apSKEHHBIX YACTHI] IPUHUMAIOT
paccTosiHue, Ha KOTOPOM YacTHIla 3aMeJIsieTCsl 10 SHEPIUH, OJIM3KOM K cpeiHEeN SHEPruu
TEIUIOBOTO ABMXKEHUs. Jlpyroil BaKHON XapaKTEePUCTUKON HOHU3UPYIOIIUX U3ITyYeHUM
SBJIIETCS MOHU3UPYIOIIAsl CIOCOOHOCTh. IOHM3UPYIOIIMM Ha3bIBaIOT TaKOE U3JIYYECHUE,
SHEprus KOTOPOro J0CTaTOYHA JJIi MOHU3AIMH 00 Ty4aeMol Cpeibl MM 00bEeKTa.
Nonuszupyromnias criocoOHOCTh OLEHUBAETCS YUUCIIOM IIap HOHOB, KOTOPOE JaHHOE
u3ny4yeHue oopasyer B 1 cm3 cyxoro Bo3znyxa. B pazButun nopaxeHus KJI€TOK 1ocie
BO3JICHCTBUS MOHU3UPYIOMIUX U3ITYYEHUH BBIICISAIOT HECKOJIBKO CTaJANN: (PU3NUECKyIo,
(U3UKO-XUMHUYECKYIO, XUMUYECKYIO i OMONIOTHYeCKYI0. [IepBble TpH U3 HUX OLIEHUBAIOTCS
Kak MepBUYHbIE WK JoOuosornyeckue. OHU B 3HAYUTENBHOMN CTENEHU SABJISIIOTCS OOIIMMHU
Kak JUIsl )KUBBIX OPTraHU3MOB, TaK U JJIs1 XUMHUYECKUX COEUHEHUN, UX PACTBOPOB, CMECEH.
JlerepMuHUpOBaHHBIE — OHMoIOrHYecKre IPPEeKThl U3ITYUYEHUS, B OTHOIIEHUH KOTOPBIX
MpeJInoaracTcs cyuecTBoBanue J103080ro mopora (0,5 [1 1 I'p), Bbllie KOTOPOTO TSHKECTH
a¢dekra 3aBUCHUT OT 103bl. CTOXacTHYECKUE (BEPOSITHOCTHBIE) 3PPEKTHI — 3TO
O6uosiornyeckue 3PpPeKTsl U3IIydeHHs], He UMEIoLIHe 1030Boro nopora. [Ipunumaercs, uyto
BEPOATHOCTH 3TUX 3()PEKTOB NMPONOPLHOHAIBHA J03€, a TSHKECTh UX MPOSBIEHUS OT J03bI
HE 3aBUCHT.

II. Onucanue wikanvl oueHuBanUA

ObleHKa.' «3a4YTCHO»
Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. PaboTa BrIoIHEHA BCPHO UJIK C
HECYHICCTBCHHBIMU HEJOCTATKAMHU

OueHKCl.' «HEC 3a4YTCHO»
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pabora He BhINOJIHEHA WJIH BEITIOJIHCHA
MNPpEMMYIICCTBEHHO HEIIPABUIIBHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

3ayeTHas COCTABIIAIOLIAS OLEHKM 332 OCBOCHHME IUCLMIUIMHBI ONpEAeNsieTcs B COOTBETCTBUU C
[TonoxxeHneM o 6aiIbHO-pETUHIOBOM cucteme uist cryaeHToB HIY «MOW».
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