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CeroaHsi Mbl y3HaeM:

1. PainoaKTHBHOCTh KAK CBHAETEJIbCTBO CJI0KHOI0 CTPOEHUS
aTOMOB.

2. OTKpbITHE ABJEHUS PAAHOAKTUBHOCTH.

3. OnbIT 10 00OHAPYIKEHHUIO CJ0KHOTO COCTABA PATHOAKTHBHOIO
U3JIYy4eHHS.

4. Aab(a, 0eTa, 1 raMMa — YaCTULbI.

S. IIpoHUKAOIIASA CIOCOOHOCTDH PAAMOAKTUBHOIO U3JIYYCHMS.



JleMmokpuT

JIpeBHerpeueckuii puitocod), 0CHOBOMOJIOKHUK aTOMUCTHYECKOTO
YUYCHUSL.

[To JleMOkputTy, CymeCTBYKT TOJbKO
aTOMbI U MIYCTOTA.

ATOMBI — HEAETTUMBIE MATEPHUAITBHBIE
3JIEMEHTBI,  BEYHBIC,  HEPaA3PYyILINMBbIE,
HEMPOHUIIAEMbIE, Pa3INYaroTCs (HOPMOii,
MOJIOKEHUEM B MYCTOTE, BEIUYMHOM;
JIBUXKYTCS B PA3JIMYHBIX HAMPABJICHUAX, U3
UX «BUXPS» O0pa3yrOTCs KaK OTIECIbHbBIC
TeJla, TaK W BCE OECUUCIICHHBIE MHUPBI;
HEBUIVMBI JJISI YEIIOBEKA, WCTCUCHUS W3
HUX, JEWUCTBYd Ha Opralbl YyBCTB,
BBI3BIBAIOT OILIYIICHUS.




AHTyaH AHpu bekkepeib

®dpaHity3ckuil pu3uK, Jaypeatr HobeneBckol npeMun no (pu3mKe u
OJIUH U3 EPBOOTKPHIBATEIIEN PATUOAKTUBHOCTH.

AntyaHn AHpu bekkepens poauiics
15 nekabps 1852 r1oma B ceMmbe
MIOTOMCTBEHHBIX  Y4YeHbIX. FEro oren
Anekcanap OnamoHa  bekkepenb  ObLd
npodeccopoM (PU3UKH U PYKOBOJUTEIEM
HamyonanbHOro  My3€s  €CTECTBEHHOM
ucropun. Kak u aegq Axupu, oH paboTal B
obJsractu (pochopecueHuru 1
OJHOBPEMEHHO 3aHHUMAJICS  BOIIPOCAMH
dboTorpadum.

B 1896 1. bekkepenb cinydyallHO
OTKPbLJI PaaAMOAKTHBHOCTb BO BpeMs
padort 1o HCCIICIOBAaHUIO
(docdopeclieHIINY B COISIX YpaHa.




dochopecueHIIUS

dochopecueHnua — 3TO OPOIECC, B KOTOPOM IHEPIHUs,
MOMJIONIICHHAsI BEIIECTBOM, BBICBOOOXKAACTCS OTHOCHTEIBHO
MEIJICHHO B BUJIC CBETA.

i ciaa o V]

DocopeceHTHBIN TOPOIIOK ITPU
o0ydeHun BUJIMMBIM CBETOM,
yABTPa(PHOIETOBBIM CBETOM M B TTOJTHOM
TEMHOTE.




OTKpbITHE ABJICHUA PATHUOAKTHBHOCTH
A. bekkepeJeMm.

www.eduspb.com
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PaimoakTUBHOCTL

PaJII/IOaKTI/IBHOCTI) — CIIOCOOHOCTD aroOMoOB HCKOTOPbIX
XUMHYCCKHUX JJICMCHTOB K CAMOIIPOU3BOJILHOMY HU3JIYYCHHNIO




Mapus CriuonoBckasi-Kropu

o [TonbCKO-(PpaHITy3CKUM YUEHBIN-
‘ . SKCIIepHMEHTAaTop ((DHU3HK, XHMHUK),
[Ie1aror, OOIIECTBEHHELIN JICSITEIb.
JlBaxxapl  jaypear — HoOeneBckoit
npemuu: 1o ¢usuke (1903) u 1o
xumun  (1911), mnepBeIi  ABaXIbI
HOOEJIEBCKUH JIaypeaT B UCTOPHH.
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«Torma s 3aHsIacCh M3BICKAHUSIMU, HE
CYIICCTBYET U JPYIUX DJJIEMEHTOB,
00JIaIatoOIIUX TEM K€ CBOMCTBOM, U C
3TOM LEJIbI0 N3y4HrjIa BCE U3BECTHHIC B
TO BpEMs DJIEMEHTHI, KaKk B YHCTOM
BHUJE, TaK U B COCIMHECHUIX. S HalIa,
4TO CpeAu JATUX Jy4Yel TOJBKO
COCJIMHECHUS TOPHSI HMCIYCKAIOT JIY4H,
| IOAOOHBIE TyYaM ypaHay.

9 Topwui
Tl 232.038




«Torma s BBIABHUHYJIA THUIOTE3Y, -
nucana Mapus Cknonosckas-Kropu, -
YTO MHUHEPAJbl C YPAaHOM H TOPHEM
coAepkaT HEOOJIbIIIOE KOJIMYECTBO
BEIICCTRA, ropaszio OoJice
PAaOAaKTUBHOTO, YEM YpPaH U TOPHH;
ATO BEIIIECTBO HE MOTJIO
IIPUHAIJICKATh K U3BECTHBIM
3JIEMEHTAM, IIOTOMY BCE OHHM VXK€
OBUIN MCCIIEOBAHBI, 3TO JOJIKEH OB
OBITH HOBBIM XUMHYECKHUU DIICMEHT)).




18 uroast 1898 roxa Ileep u Mapus Kropu
Ha 3acemanun Ilapmwxkckon AkaaeMun
HAayK BBICTYOWJIM C cooOmeHuem «O
HOBOM paaruOaKTHBHOM BCILICCTBC,
COZICPIKAIIEMCS B CMOJITHON OOMaHKe.
«Bewecmeo, xomopoe Mol uzenexiu U3z CMOAAHOU
OOMAHKU, COOePHCUM MEeMAll, eule He ONUCAHHDBLL
U ABIAOWULC COCEOOM BUCMYMA NO CBOUM
AHATUMUYECKUM CBOLCMBAM. Ecnu
cyuecmeosaHie H0B020 mMemaia
noomeepoumcst, Mvl npeoidazaem HA36aMb €20

ROJIOHUEM, N0 UMEHU POOUHBL OOHO20 U3 HACH.

84 I'Ionoumi'
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26 nexaOpsa 1898 roma nmosBisieTcs Clemyromas CTarbs
cynpyroB Kropu: «O0 o0gHOM HOBOM, CHJIBHO pPaJUOAKTHBHOM
BEIIIECTBE, COJIEPKAIIEMCS B CMOJISTHOU PYAE».

88 Panun
Ra 22




PainoakTUBHBIE 2JIEMEHTHI

Bniociencteun ObUIO YCTAHOBJIEHO, YTO BCE XUMHUYECKHE JIIEMEHTHI C
HOPHAIKOBBLIM HOMEpPOM 0oJ1ee 83 ABIAIOTCH PAIHOAKTUBHBIMH.
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JpHect Pe3sepdopa

bpuTtanckuii pr3UK HOBO3EJIAHICKOTO
MIPOUCXOXKICHUA. V3BECTEH KaK «OTeI
AIEPHON (PU3UKHU, CO3/IAIT MIAHETAPHYIO
Mozelb aroma. Jlaypear HobeneBckoit
npemuu 1o xumuu 1908 roxa.

B 1899 roay noxa pykoBoicTBOM
aHIMKCKOro ydeHoro J. Pesepdopna,
ObI MOPOBEACH OIBIT, II03BOJIMBIIUMA
O0HAPYXKUTH CJIOKHBIM COCTaB
PAAMOAKTHUBHOIO U3JIyYEeHMSI.




OnbIT 110 00HAPYKEHHUIO CJI0KHOIO
COCTABA PAAUOAKTHBHOI0 M3JIyUYEHHUS.



Ajabda, 0eTa, ¥ raMMa — YaCTHIIbI.

Buo uznyuenusn 3apsao uacmuuy H3o0pasicenue

Aab(a-usiyyeHue

bera-uziayyenue

I'amma-u3iayyeHue




AlbQ

a, 0era, 1 raMMa — YaCTHUIIbI.

Buo uznyuenusn

3apsao uacmuuy

H3o0pasicenue

Aab(a-usiyyeHue

IMoJy10:xUTENBLHO 3APAKCHHDBIC YaCTUIbI

bera-usnyuyenue

I'amma-u3iayyeHue




Ajabda, 0eTa, ¥ raMMa — YaCTHIIbI.

Buo uznyuenusn 3apsao uacmuuy H3o0pasicenue

Anbpa-uzaydenue | [1o/10:)KUTEIBHO 3apsizKeHHbIE YACTHIIbI

Bbera-uznydyenue | OTpunarebHO 3apsisKeHHbIE YACTHIBI

" elektron

/" neutron
proton

I'amma-u3iayyeHue




Ajabda, 0eTa, ¥ raMMa — YaCTHIIbI.

Buo uznyuenusn 3apsao uacmuuy H3o0pasicenue

Anbpa-uzaydenue | [1o/10:)KUTEIBHO 3apsizKeHHbIE YACTHIIbI

Bbera-uznydyenue | OTpunarebHO 3apsisKeHHbIE YACTHIBI

" elektron

proton

INamMma-uszayyenue HeuTpajbHble 4acTHIbI




IIponukawas cnoCoOOHOCTH
PAANOAKTUBHOIO U3JIYYEHHUSI.

Buo uznyuenus

IHpupooa uznyuenus

Ilponukarouwan
CHOCOOHOCMb

Aabda-usiyuyeHue

bera-usinyyenue

I'amma-u3iaydyeHue




IIponukawas cnoCoOOHOCTH
PAANOAKTUBHOIO U3JIYYEHHUSI.

Buo uznyuenus

IHpupooa uznyuenus

Ilponukarouwan
CHOCOOHOCMb

Aabda-usiyuyeHue

S npa atoMoB renus

bera-usinyyenue

I'amma-u3iaydyeHue




IIponukawas cnoCoOOHOCTH
PAANOAKTUBHOIO U3JIYYEHHUSI.

Buo uznyuenus

IHpupooa uznyuenus

Ilponukarouwan
CHOCOOHOCMb

Aabda-usiyuyeHue

S npa atoMoB renus

bera-usinyyenue

DIIEKTPOHBI.

I'amma-u3iaydyeHue




IIponukawas cnoCoOOHOCTH
PAANOAKTUBHOIO U3JIYYEHHUSI.

Buo uznyuenus

IHpupooa uznyuenus

Ilponukarouwan
CHOCOOHOCMb

Aabda-usiyuyeHue

S npa atoMoB renus

bera-usinyyenue

DIIEKTPOHBI.

I'amma-usiayyenne

KopoTkoBoIIHOBOE
AIEKTPOMArHUTHOE
U3JIy4YCHUE




IIponukammas CnoCoOOHOCTH
PAAUOAKTHUBHBIX M3JIYYCHUM.




IIponukawas cnoCoOOHOCTH
PAANOAKTUBHOIO U3JIYYEHHUSI.

Buo uznyuenus

IHpupooa uznyuenus

Ilponukarouwan
CHOCOOHOCMb

Aabda-usiyuyeHue

S npa atoMoB renus

bera-usinyyenue

DIIEKTPOHBI.

I'amma-usiayyenne

KopoTkoBoIIHOBOE
AIEKTPOMArHUTHOE
U3JIy4YCHUE




IIponukawas cnoCoOOHOCTH
PAANOAKTUBHOIO U3JIYYEHHUSI.

Ilponukarouwan
Buo uznyuenus IHpupooa uznyuenus P “
CROCOOHOCHb
Ciioit Oymaru TOIIIMHON
AJabda-usiyuyeHue Snpa aromMoB renus Y
0.1 MM HEmTpo3payeH
bera-usinyyenue DIIEKTPOHBI.
KopoTkoBOITHOBOE
AIEKTPOMArHUTHOE
I'amMma-usayyenue
U3JIy4YCHHUE




IIponukawas cnoCoOOHOCTH
PAANOAKTUBHOIO U3JIYYEHHUSI.

Ilponukarouwan
Buo uznyuenus IHpupooa uznyuenus P “
CROCOOHOCHb
Ciioit Oymaru TOIIIMHON
AJabda-usiyuyeHue Snpa aromMoB renus Y

0.1 MM HEmTpo3payeH

3azep>KMBaeT aJllOMUHHUEBAs
bera-usnydyenue DJICKTPOHBI. IUIACTHHA TOJIIMHOW B
HECKOJILKO MM

KopoTkoBOITHOBOE
AICKTPOMArHUTHOE

I'amMma-usayyenue
U3J1yYCHUE




IIponukawas cnoCoOOHOCTH
PAANOAKTUBHOIO U3JIYYEHHUSI.

Buo uznyuenus

IHpupooa uznyuenus

Ilponukarouwan
CHOCOOHOCMb

Auab(pa-usiyuyeHue

Snpa aroMoB renus

Ciioit Oymaru TOIIIMHON
0,1 MM HETTpo3payeH

3azep>KMBaeT aJllOMUHHUEBAs

bera-usnydyenue DJICKTPOHBI. IUIACTHHA TOJIIMHOW B
HECKOJIBKO MM
KopoTkoBOITHOBOE [IpoHukaromas
ANEKTPOMArHUTHOE CIIOCOOHOCTH 0OJIbIIIE,

I'amMma-usayyenue

U3JIy4YECHUE

9CM Y PCHTI'CHOBCKOI'O U3JIYYCHU




TECT






4 MUHYTDbI



3 MUHYTbI



2 MUHYThbI



1 MUHYTA



TECTUPOBAHW
E 3ABEPLUEHO




INPOBEPUM TECT

1. IlepeBeanTe ¢ APEBHEIPEYECKOr0 CJIOBO «aTOM.

1. ManeHbskuu
2. Ilpocrou
3. Henemumbin
4. Teépnpin

2. KT0 M3 y4€HbIX BIiepBbI€ OTKPbLJI SIBJIEHUE PAAMOAKTUBHOCTH ?

J1. Tomcon

2. Peszepdopna
A. bekkeperb
A. DVHIITEVH

W e



INPOBEPUM TECT

1. IlepeBeanTe ¢ APEBHEIPEYECKOr0 CJIOBO «aTOM.

1. Manenbkun
2. Ilpocrou

3. Hemeaumbin
4. Teépnpin

2. KT0 M3 y4€HbIX BIiepBbI€ OTKPbLJI SIBJIEHUE PAAMOAKTUBHOCTH ?

J1. Tomcon

2. Peszepdopna
A. bekkepenb
A. DVHIITEVH

W e



INPOBEPUM TECT

1. IlepeBeanTe ¢ APEBHEIPEYECKOr0 CJIOBO «aTOM.

1. ManeHbskuu
2. Ilpocrou
3. Henemumbin
4. Teépnpin

2. KT0 M3 y4€HbIX BIiepBbI€ OTKPbLJI SIBJIEHUE PAAMOAKTUBHOCTH ?

J1. Tomcon

2. Peszepdopna
A. bekkepeJb
A. DVHIITEVH

W e



INPOBEPUM TECT

3. 0- M3JIy4YeHHe — 3TO

1. TIOTOK MOJOXUTEIBHBIX YaCTHI]
2. TloTOK OTpHIIaTENbHBIX YACTHIL
3. IloTOK HEMTpPAIBbHBIX YACTHIL

4. B - usnnyyeHue — 310

1. 1loTOK MOJOXUTENBHBIX YAaCTHUI]
2. lloTok oTpHIIaTEIBHBIX YACTHIL
3. 1loTOK HEUTpPATBbHBIX YACTUI



INPOBEPUM TECT

3. 0- M3JIy4YeHHe — 3TO

1. IIoTOK MOJOKUTEIBHBLIX YACTHIL
2. TloTok oTpHIIaTEILHBIX YaCTHIL
3. IIoTOK HEMTpPAIBLHBIX YaCTHIL

4. B - usnnyyeHue — 310

1. TIOTOK MOJOXUTEIBLHBIX YaCTHII
2. TIoTOK OTpHIIATEIbHBIX YACTHIL
3. IloTOK HEMTpPaAIbHBIX YACTHIL



INPOBEPUM TECT

3. 0- M3JIy4YeHHe — 3TO

1. TIOTOK MOJOXUTEIBHBIX YaCTHI]
2. TloTOK OTpHIIaTENbHBIX YACTHIL
3. IloTOK HEMTpPAIBbHBIX YACTHIL

4. B - usnnyyeHue — 310

1. 1loTOK MOJOXUTENBHBIX YAaCTHUI]
2. IloTok orpMIaTEJIBHBIX YACTHIL
3. 1loTOK HEUTpPATBbHBIX YACTUI



INPOBEPUM TECT

S. Y- M3JIyUYeHHE — ITO

1. IIoTOK NOJOXKUTEIbHBIX YaCTHUL]
2. 1loToK oTpHUUIATENbHBIX YACTHIL
3. IloTok HEUTpPaAIbHBIX YACTHIL

6. Uro npeacrasiisier co00u o - U3jay4yeHue?

1. Ilorok saep remus

2. lloTtok npoTOHOB

3. lloTok 3j1eKTpPOHOB

4. DIJIEKTPOMarHUTHBIC BOJHBI OOJIBIION YaCTOTHI



INPOBEPUM TECT

S. Y- M3JIyUYeHHE — ITO

1. IIoTOK NOJOXKUTEIbHBIX YaCTHUL]
2. 1loToK oTpHUUIATENbHBIX YACTHIL
3. IloTOK HEUTPAJIBHBIX YACTHUI

6. Uro npeacrasiisier co00u o - U3jay4yeHue?

1. Ilorok saep remus

2. lloTtok npoTOHOB

3. lloTok 3j1eKTpPOHOB

4. DIJIEKTPOMarHUTHBIC BOJHBI OOJIBIION YaCTOTHI



INPOBEPUM TECT

S. Y- M3JIyUYeHHE — ITO

1. IIoTOK NOJOXKUTEIbHBIX YaCTHUL]
2. 1loToK oTpHUUIATENbHBIX YACTHIL
3. IloTok HEUTpPaAIbHBIX YACTHIL

6. Uro npeacrasiisier co00u o - U3jay4yeHue?

1. Ilorok siaep reaus

2. lloTtok npoTOHOB

3. lloTok 3j1eKTpPOHOB

4. DIJIEKTPOMarHUTHBIC BOJHBI OOJIBIION YaCTOTHI



INPOBEPUM TECT

7. Uto npeacrasJisier codoii P - usiayuenue?

1. Ilorok saep remus

2. lloTtok nmpoTOHOB

3. lloTok 3jeKTpOHOB

4. DIIEKTPOMarHUTHBIC BOJTHBI OOJIBIIION YaCTOTHI

6. Uro npeacrasisier co00it y - u3jryueHue?

1. Ilorok saep remus

2. lloTtok npoTOHOB

3. lloTok 3j1eKTpPOHOB

4. DIJIEKTPOMarHUTHBIC BOJHBI OOJIBIION YaCTOTHI



INPOBEPUM TECT

7. Uto npeacrasJisier codoii P - usiayuenue?

1. Ilortok suep reaus

2. lloTtok nmpoTOHOB

3. IloToK 3j1eKTpPOHOB

4. DIIEKTPOMarHUTHBIC BOJTHBI OOJIBIIION YaCTOTHI

6. Uro npeacrasisier co00it y - u3jryueHue?

1. Ilorok saep remus

2. lloTtok npoTOHOB

3. lloTok 3j1eKTpPOHOB

4. DIJIEKTPOMarHUTHBIC BOJHBI OOJIBIION YaCTOTHI



INPOBEPUM TECT

7. Uto npeacrasJisier codoii P - usiayuenue?

1.
2.
3.
4.

[loTok saep remnus

[1oTOK MpOTOHOB

I10TOK 2JIEKTPOHOB

DJIEKTPOMAarHUTHBIE BOJIHBI OOIBIIION YaCTOTHI

6. Uro npeacrasisier co00it y - u3jryueHue?

1.

2.
3.
4

IloTok saaep renus

[1oTOK MPOTOHOB

I10TOK 2JIEKTPOHOB

DJIIEKTPOMATHUTHBIE BOJHbI 00JIbIION YACTOThI



Kpurepuun oneHuBaHuA

HYucno npasunvnvix omeemos

Ouenka

1-2 2
34 3
5-6 4
7-8 5




Bomnpochl

1. B uem 3aknrouaemcsa omkpwvimue, coenrannoe bexkkepenem 6
189622

2. Kmo u3 yuenvix 3anumanca uccieooeanuem OaHHuIxX ayueu?

3. Kak u kem 0wb110 Ha36aH0 s6/1eHUE Camonpous36ojibHo2o
U3JTYUEHUA HEKOMODbIMU amomamu?

4. B xo00e uccneooeanusn A61€HUA PAOUOAKMUBHOCHU, KAKUE
HeuzgecmHbvle panee Xumuueckue 3j1emMeHmol 0bliu OMKPuImol?

5. Umo ooka3zvieaem onvim Pezepghopoa?

6. Kaxk Oviiu Ha3zeanvl uacmuuvl, 6xooauiue 6 COCMAB
PAOUOAKMUBHO20 U3TyUeHUun?

7. O uem ceuoemenvcmeyem s61eHue paouoaKmueHocmu?



JlomaiHee 3ag1aHue

§ 55 (crapobiid yueOHUK), §65 (HOBbIH Y4€OHHUK)
OTBeTbTE HA BONIPOCHI IOCJIE maparpadga.

Bonpoc ?22?
[Touemy ombIT Pe3zepdopna m0Ka3bIBACT CIOKHOE CTPOCHHUE
aroma’



