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3ABJAHHsI AJ151 TECTOBOI'O KOHTPOJIIO

3aranbHi nojexkenns pagianiinoi 6iogizuku

1.

Jo 10HI3YI0UNX BUAIB BUTIPOMIHIOBAHHS HA/IEHKATD:

a) YJIBTPa3BYKOBE BUIIPOMIHIOBAHHS,

b) enexTpomarHiTHe BUUPOMIHIOBAHHS BUAMMOTO AiaIia3’oHy;

C) eneKTpoMarHitHe BHITPOMIHIOBaHHS JaTbHLOTO
yabTpadioneTororo AianazoHy;

d) KOpPOTKOXBHIILOBE (A2*10"" ) eJIeKTPOMArHiTHe
BUMPOMiHHOBAHHS;

€) NOTOKH HEeUTPOHKIB, NPOTOHIB, O-HACTUHOK.

BkaxiTh BCi npaBuibHI BiATIOBIAL

QoToeneKTpUUHM edeKT - Le:

a) MexaHim MO/ IHHAHHS eHepril KOPITYCKYJ/TSPHOFO
BUIIPOMIHIOBAHHS;

b) MexaHi3M Bu/IaieHHs Bi/ibHUX €NEKTPOHIB I3 aTOMY;

C) MexaHiam TOrjIMHAHH €HEPril  @JIEKTPOMArHITHOrO
1OHI3YIOHOro BUIIPOMIHIOBAHHS 3 eHEpPricko KBaHTa Big 10 keB;
d) mexanizm HOTJIMHAHHA eHeprii = eneKTPOMarHiTHOro

IOHI3YIOUOr0  BHIIPOMIHIOBAHMA 3 €HEPricy KBaHTa 0
100 xeB;
€) BKaxiTb CBili BapiaHT BiANOBiAL

Edext Komnrona — ve:

a) MeXxaHi3M BUAIeHHS 3B A3aHUX eJIEKTPOHIB I3 aTOMY;

b) mexaHizm fIOFTHHAHHA eHeprii KOPITYCKYJIAPHOTO
BUNPOMIHIOBAHHY,

C) MeEXaHI3M MOTJIMHAHHA EHEPril raMMa- Ta PEeHTreHIBChKOIo
BUIIPOMIHIOBaHHS 3 eHeprieto ksaHTta Bia 100 keB no 10 MeB:

d) MexaHizM [ONTHHAHHA eHepril ramma- Ta pPeHTTeHiBCHKOro
BUIIPOMIHIOBaHHS 3 EHEeprieto KBaHTa g0 | MeB;

€) HeMae NpaBuIbHOT BLAMOBIAL.

Edekt yTBOpeHHs €1eKTPOH-TIO3UTPOHHHX Aap — ue:
a) cnocid po3le;IeHHs aTOMiB;

b) cnocid nepeTsopetiisg eHeprii I0HIZYIUOro BUMPOMiHIOBAHHSA:
C) MEexaHi3M [OIMHAHHM CHEPril raMma- Ta pPeHTICHIRCBKOTO
BHITPOMIHIOBAHHS 3 EHepricio KBaHTa He MeHie 1,022 MeB:

d) MexaHizw [OTAHHARHS eHepriy €1eKTPOMATrHITHOTO



+jOHIZyI040r0 BHTIPOMiHIOBAHHS 3 eHepriero kBaHTa He Oibl

\ - 1,022 MeB;.. ..
: €) BKAXITS CBift BapiaHT Bignosizi.

R

5. Edexr Bpera BunMKae Opy B32cMOAIT 3 GiotoriuHuMH 00’ eKTamMu:

8.

8) - TAMMA-BHIIPOMIHIOBaHHSA;

b) peHTreHiBCEKOro BUIIPOMIHIOBAHHS;

€) HeWTPOHHOrO BUNPOMIHIOBAHHS

d) npuUcKOpeHHX 3apSLKEHUX YACTHHOK;

€) YCHX, BKa3aHHX BUILE, BUIIB iOHI3YIOHYOIO BUITIPOMIHIOBAHHS.

3aKOH panioakTUBHOIO PO3Naly Mae BHIIAA:

a) N =N2exp(-41);

b) N = N2(-41):

) N=NJt,;

d) N=T exp(- at);

ey N= No exp(—At).

Iepioa Hanispo3nany T, MoB’s3aHuii 31 CTAIOK PagiOaKTHBHOTO

po3nany A HaCTYNHUM YHHOM:
a) Ty, =exp(4);

by 7, =lni;
¢) I, =exp(-4);

A
d) T;/z =—

In2

In2
e) Tip=

A

AXTUBHICTD 130TOITY BM3HAYAETHLCSH 38 GOPMYIIOHO!
a) A=4, exp(— /11);

by A= 44,:

c) A=AN,;

dy A= Adyexp(~1);

11.

e) A= Nyexp(-At)

IHTEHCHBHICTD MyUKa PEHTTEHIBCHKOTO BHIPOMIHIOBAHHS, AKWIA
NpodIIOB  Kpi3b MIACTUHY TOBIUMHOKO X, BH3HAYAECTECA 34
dopmyiiow:

a) I{u)=Iyexplpx);
b) 1(x)= exp(- sx);
o) I{x)=1, exp(— ;zx);
d) [(x)zf()\/;’;;

e) 1(u)=ulyx.

. OmWHMUA  BUMIDIOBAHHS  TIOTJIMHYTO!  [O3H  IOHI3YHOUYOIrO

BHITPOMIHIOBaHHS:
a) rpeii;

b) peutrex:

c) 3iBepT;

d) Gep;

e) paa.

OnuuuLg BUMIPIOBAHHS PAiOAKTHBHOCTI PEUOBHHH:
a) 31BepT;

b) pentreu;

¢) Kopi;

d) Gekepesns;

€) HBLIOTOH.

. OauHKUg BHMIPIOBaHKS eKCHO3MUINHOT no3u:

a) rpei;
b) penrre;
C) 3iBEPT;
d) Oep:

¢) pax

ser

Jliniiina prpara eHeprii. Biznocna Gionoriuna edexkTunnicTs.

1.

JliniifHa WiNBHICTL 10HI3aUIT BHIPOMILIIOBAHHS 3a71eXUTh Bil!
a) BUAY BHIPOMIHNOBAHHS,

b) TpuBanTOCTI ONPOMIHEHHS:

C) BUAY BUITPOMIHIOBAHHS Ta TPUBAIOCTI ONPOMIHEHHS,



d) senuumHy AuQepeHUiRHOl  BTPATH eHeprii Ha OJHHHIIO
JOBKHHH LUIAXY YACTUHKH;

. . . . a0 L]
¢) ‘TPMBANOCTI ONPOMiHEHHS Ta QI3HIHUX ocobauBocTel 08’exta,
7 11j0 ONPOMIHIOETBCA.

KoediuieHT BigHOCHOT 61010ri4HOT ePEKTHBHOCTI BH3HAYAETHCA AK

CRiBBIAHOLICHHS:

a) Gionoriunux edekTis (HanpukiIal, BIXKMBAHOCTI) ABOX MOOHX
BHAIB BUIIPOMIHIOBaHHS, 3aCTOCOBAHMX B OJHAKORIH A03i;

b) GionoriuHHx e(eKTiB raMMa-BUITPOMIHEHHA Ta
AOCTi[LKYBAHOTO  BUIPOMIHIOBAHHSA,  3aCTOCOBAHUX B
OJHAKOBIN 103I;

¢) OGlonoriuHmx edeKTiB PEeHTTeHIBCBKOro Ta AO0CHIIKYBAHOrO
BHIIPOMIHIOBAHHS, 32CTOCOBAHHX B OAHAKOBIH 103i;

d) uucenpHOCTI TBapMH, IO 3arMHY/JM 3@ yMOB Al
BUMPOMIHIOBAHHA B 203 Ds3; 10 3aranebnoi uwmcensHocTi
ONpPOMiHeHOT HONY AL

€) 4MCEeNbHOCTI  TBAapHH, U0  BIKHIM 32 VMOB  gil
BUTIDOMiHIOBaHHA B 1031 D3y 10 3aransHoi d9mHCenbHOCTI
ONpPOMiHEHO! MOMyJTsiLiT.

Jliniina  BTpara  eHeprii  iOHI3YIOYOTO  BMOPOMIHIOBAHHS

BU3HAYAETHCS AK:

a) BenMYHHa AMGQEepeHLiiHOT BTPATH eHeprii Ha OAMHHLIO
NOBKHHH LLISAXY;

b) enepris, W0 nepejaHa pe4OBUHI 38 OAMHHILIO Yacy,

¢) eHepris, Aka HeoOXiaHa Ans yTeopeuts 10 nap i0HOB;

d) enepris, ska HeoOxiaHa /s yreoperus 100 nap ioHOB;

€) BKaXiTh CBil BapiaHT BiANoOBial.

Jns OTpUMAHHA MOPIBHIOBAHOFO Bi0/IOTIUHOrO edekTy 2a YMOB
OIIPOMIHEHHA PI3HHMH BHAAMY BUTIPOMiHIOBAHHSA HEOOXIAHO!

a) JOCATTH OJHAKOBOT BENWUMHMU AIHIMHOT IELTBHOCTI I0HI3aLLIT;

b) 3acTocyBaTH OJHAKOBI A03H ONPOMIHEHHH;

C) 3aCTOCYBATH PI3HI 03U ONPOMiHESHHS;

d) mepenaTH OQHAKOBY KiNbKicThb eHepril 6ioioridHoOMy 00 €KTY;
€) HEMOXKIHMBO OTPUMATH NOpiBHIOBaHKUH GioToriyHuil edeKT.

BraxiTs BCI NpaBAAbHi BIAMOBIAL

g

<

Bespuuna BiaHoCHOT H10A0r1YHOT ePeKTUBHOCTI 3aJ1€KUTh BiA:
aj BEIUUHHMU JiHIAHOY BTPaTH eneprii IOHI3VIOUOrO

6

BUNPOMiHIOBaHHS;

b) TemnepaTypHUX YMOB ONPOMIHEHHS;

¢) iHTEHCHBHOCTI YTBODEHHSI BIIbHMX PafHKajiB B OTOUYHOUOMY
CepeoBHIIIL;

d) Benumuvnn JIBE, Buay BUNIPOMiHIOBaHHSA, OCOGIUBOCTEH
GionorigHoro o6 exTy;

€) HeMae MPaBUILHOT BiANOBIAL.

Panianiiino-xiMiuHi mepeTBOpeHHNA MOJIEKYJ/I BOAM.

1.

(8]

PagiauiffHo-ximMiuHe NepeTBOPeHHS MOISKYN BOIU 3AIACHIOETbCA 3
YTBOPEHHSAM NepBUHHUX NPOAYKTIR pajio:isy:

a) H', OH. HQOQ;

b) €z, HO, HyO;

C) H:, OH, e-rinp;

d) HQO‘_), Hzo, Hg;

€) BKaXiTb CBilf BapiaHT BiAMOBIAL.

PapiauiitHo-xiMigHHH BUXi1 NPOIYKTIB paxionisy - ue:

a) KOHCTaHTAa [IBHAKOCTI padiatlifHo-XiMiuHKMX peakLi;

b) noKasHWK BeIMYMHM padialifHUX MOLUKODKEHb OioNorivHuX
00’ €eKTiB;

C) MOKAa3HHUK KiTbKICHOro BHXOLY NPOAYKTIB pagionidy BOAH;

d) xinbKiCTL DPOAYKTIB  pamionisy, W0 YTBOPIOEThCS MpHU
norauxaHHi 100 eB eHeprii i0HI3yl04Oro BUNPOMiHIOBAHHS;

€) KUTBKICTb UpOAYKTIB  pajiodizy, 110 YTBOPIOETbCH  TIpU
nornvHanH 1000 eB eHepril i0HI3yOHOro BUIPOMIHIOBAHHS.

Peakii#ina 31aTHICTb BITbHAX PagMKaTiB 3aJCKUTD Bl

a) BeNWYHHY iX pagialifHO-XIMIYHOTO BUXOMY;

b) GionoriuHUX BITACTUBOCTEH MaKpOMOIEKY;

C) uacy JHTTA paavKaliB;

d) npucyTHOCTI BIALHOPAAMKATLHUX (GOPM B CEPEIOBMILI;
€) TPUCYTHOCTI OPraHiyHUX PaJUKaNiB B Cepel0oBHILI.
Brakits BCl MpasuaLHi BIANOBI.

VTBOpeHHS | HAKOMUWYeHHS NPOAYKTIB Pamiofily BOAW 3yMOBJHOE

edeKT:

a) NpUrHideHHs  padiallifHO-1HAYKOBAHMX  MEPETBOPEHL B
Sionoriunmx 06 eKrax;

b) BiaAHOBJEHHA padialifHMX NOLIKO/LKEHD;



¢) HpH.l"Hi.‘-leHHSI OKMCIOBATBHMX  mpouecis,  jHayKOBaHUX
pajiauieto;

d) mpsiMoi il paniauii;

e) Henmpsmol aii pagiauil.

Pexombinaulis BiTbHUX pajMKaniB BiAOYBAETHCS 3 YTROPEHHSM:
a) H,0,, H,O, Ha:

b) HO'z, 02.

C) H', OH, HQOQ;

d) O, H-, OH+;

¢) HO-. HyO, O,

Henpsima nist ioHi3y10490ro BUNPOMIHIOBAHHS — UE TIPOLEC:

a) niacwireHHs pagioGiomoriudoro edekry;

b) nonepexeHHs paAialliifHOro MOLUKOKEHHA OIOIOriuyHKX
00’ eKTiB;

C) NOWIKOMKEHHA OIONOriuHUX OO’ €KTIB NPOAYKTAMH pavionisy
BOAM;

d) nouiko/LKeHHA
panuKanamy;

€) BKaXiTh CBill BapiaHT BIANOBIL.

Bioa0riYHuX 00’€eKTiB OpraHi4HUMH

KucneBnii edexr.

1.

[

(U8

SlBuie KUCHEBOTO e(heKTY COCTEPIracThes B yMOBax:
a) TioKcii;

b) okcureHariy,

C) a30THOTO cEPEAOBHUIILA;

d} atmocteproro noeiTps;

€) BaKkyymy.

BraxiTe BCi IpaBibHi BIAMOBII

B ymoBax okcurenauii mp aif IOHI3yIOHOrO BUIIPOMIHIOBAHHS B
cepesoBHLL YTBOPIOITLCS:

a) riapaToBaHHi ENEKTPOH;

b) riaponepexucHui paguka;

¢) CYNEPOKCHIaHIOHRUM paaukan;

d) mMonekymspHHH KHCeHb;

€) BKaXiTh CBIM BapiaHT BiANORinL.

KoediuleHT  KHCHEBROTO  MiACHIEHHA  BH3HAHMACTLCH  AK

CIIBBIZHOUIEHHS:

a) pagiauifiHO-XIMIUHMX BHXOAIB B YMOBax OKcHMreHauil Ta
aHOKciT;

b) BTpaTH KinbKOCTi eHeprii iOHI3yIOUOro BHIIPOMiHIOBAHHA B
YMOBaX OKCHreHauii Ta aHOKCIT;

C) 3Ha4yeHb 703 ONpOMiHeHHs 37%-BWKHBAHOCTI y BIACYTHOCTI Ta
B MPUCYTHOCTI KUCHIO;

d) xinekocreit  Gionoriuamx  o6’ekTiB, MO BIDKMAM  Nicias
OMPOMiHEHHs B YMOBAX OKCUI'€HALIT T2 AHOKCIT,

€) 3HaveHb NiHiliHOT BTpaTH eHeprii B yMOBax oOKcureHauii ra
aHOKCIT.

BxaxiTh BCj IpaBMIbHI BIANOBLIAL

36inbiueHdHs  KOHUEHTpauil KMCHIO B CEPEAOBHINI  mpH

ONMpOMiHEHHS KYAbTYPH KJIITHH BUKITHKAC:

a) niacuienns pagiobionoriyHoro edexTy;

b) mpurdivenHs paaiobionoriunoro edekry;

C) 3pOCTAaHHA KIMLbKOCTI KIITHH, O BIXUIH MIC/AS ONPOMIHEHHS;

d) 36inblieHHs epeKTHBHOCTI pagialiiHO-XiMIYHOTO
NepeTBOPEHHS MOJIEKY;1 BOIH;

€) 3MEHIUEHHA [O3M IOHI3YIOHOr0  BHUMPOMIiHIOBaHHE  Dss,
TIOPiBHAHO 3 OTIPOMiHEHHAM B YMOBAX aTMOC(HEPHOIO KHUCHIO;

BkaxiTh BCi NpaBHibHI BIANOBiAL.

B adaepobuux yMoBax OMpPOMIHEHHS YTBOPIOKOTLCS NPOLYKTH
panionizy:

a) BOAHEBMI pajuKai;

b) riapoKcHILHWE pagukat;

¢) riaponepexucHui paaukan;

d) rigpartoBanuii e1eKTPOH;

€) BKaxiTh ¢Bilf BApiaHT BIANOBIAL.

TeopeTH4Hi acekTH pagianifinoi Giodizuxwu.

l.

[TpsiMa aist iOHIZYHOUOre BUOPOMIHIOBAHHS HA OIOMAKPOMOIEKY/IH

BiaOyBaETHCA 38 YMOB:

a) nepeHocy eHeprii BiA 30yMKEHUX MOAEKyl BOAM HA
MaKpOMOICKYIH;

b) yTBOpEHHA TiNbku 30VKEHHX CTAHIB B BOJSHOMY OTOUYEHHI
5i0MaKpOMOIIEKY !

C) YTBOPEHHS TifbKHM iOHI30BAHMX CTaHiB B BOJSHOMY OTOUEHAI
SloMaKpPOMOIEKY. T



d) yrsopenss 30yAKEHHX Ta iOHI30BaHUX CTaHiB 0e3MOCEPEAHEO
B GioMakpoMoieKyJii;
€) BKAXKITh CBif BapiaHT BLANMOBiAL.

B uoMy pi3HHIS MK NPAMOIO 1 HENIPAMOIO Ai€l0 pafialiii:

a) HeMaec CYTTEBHMX BiAMIHHOCTEN B MeXaHI3Mi ali;

b) 3a ymoB npamoi nii paaiauil yTBOPIOKOTECS TiibkU 30yakeHi
CTaHM, a 33 YMOB HENpsIMOT — TibKM 10HI30BaHI;

c) 3a ymoB npamoi Aii paniauii vTBOPIOIOTBCA 30ymkKeHi i
iOHi30BaHi CTAHK, & 33 YMOB HEMPAMOI He YTBOPIOIOTHC;

d) 3a ymoB Hempamoi aii paaiauii YTBOPIOOTHCH 30Y/LKEHI |
ioHiZ0BaHi CTaHK, 2 33 YMOB NPAMOT HE YTBOPIOIOTBCH;

€) BKaKiTh CBilt BapiauT Bignosii.

Posmip uytauBoro of’eMy MiuleHi ofepHeHOnpomopiiHHu
BEJUYHHI 103H:

a) Dy, A1 BCIX THITIB MILLIGHEH;

b} Dsg, ¥ BUIAAKY OAHOYIAPHUX MilUEHEH;

¢) Dy, y Bunanky 6aratoyaapsux millieHeit;

d) Dsp, A5 BCIX THOIB MilieHEH;

€) BKaxkiTh CBIYf BapiaHT BiAIOBLII.

UucesipHICT  HENOLIKOKEHHX  KITTHH  (ANS  OJHOYAapHHX
MitleHeH) 3MERILYETBCS B € pa3 32 YMOB ONPOMIHCHHS B 103i:

a) Dsg

b) Dy

¢) Dy

d) Dsp;

€) BKawIiTh Bl BAPIaHT BIANOBIAI.

Busnaute BiAMIHHICTL MK OHHOVAApHOK Ta 0aratoyaapHO0

3AIEKHOCTAMH BIOKMBAHOCT1 O100TIYHIX 06’ €KTiB:

a) COHOyZapHAa — 3MiHA UMCENbHOCTI MOMYAAUIl 3 4acoM micas
onpomiHeHHs B 1031 Dy, OaratoynapHa — 3miHa 4KCeIbHOCT
IOMy ST 3 4acoM Tiic/i ONPOMIHEHHS B 1031 Dss;

b) oaHoyaapHa — eKCIIOHEHNiHA  3aJeKHICTh  3MEHINEHHS
YUCENBHOCTI [IOTYIIALIT 3 YaCOM nic/is ONpoMineHHs B 1031 Dy,
faratoynapHa — ©SKCMOHEHUiAHA 3ANCKHICTL 3MEHILEHHS

YUCENHHOCTI MONYASLIT 3 4HACOM 1TiCi18 ONPOMIHEHHS B 1031 Ds7;
C) 0AHOYAApHA — J030Ba 3&IEKHICTh BHKMBAHOCTI Gionoridmux

06’ €eKTIiB 3 OAHOYIapHHUMH MiteHsMH, OaraToyfapHa - J1030Ba
3Q/IEKHICT BHKMBAHOCTi Oi00TIUHNHX 00’€KTIB 3 n-yAapHUMH
MIILEHAMH;

d) onHoyaapHa — 1030B2 3aCKHICTH BIKMBAHOCTI 0io0riunHX
00 €KTiB 38 YMOB OIHOPa30BOTO ONPOMiHeHHs, baraToygapHa -
[030Ba 3AJEKHICTL BIKMBAHOCTI OionmoriyHux o6 ekTis 3a
yYMOB 6araropazoBoro OrnpoOMIHEHHS;

€) BKaXiTh CBifl BapiaHT BiAMOBIAL

Josts Gionoriunux 06’ ekTiB, WO BIXKILTA 338 yMOB 6araroyaapHocTi
(n-nomnaaank) Ix MilleHi OIUCYETHCH TAKUM BHPA3OM:

N _mz(m)

k=0
= DY
!
in K

n—1
- (DI)
) S=1-¢ b
2k

by S=e

n-l
d) S = z -k (D‘/)

!
k:o k-
€) BKaXiTh CBi# BapiaHT BIAMOBIAL.
Jlis BM3HAYEHHS PO3MIPIB MillieHI HEOOXIAHO EKCTIEPUMEHTATLHO

BCTAHOBHTH:
a) senuuuHy 1034 Dy a4ns GaratoynapHux MilieHed;

b) BenuunHy 1031 Dj; An4 OXHOYAApHUX MillleHEH;

¢) KIABKICTH KiTHH, LUO 3aTMHYJIH NIPK ONPOMiHEHHI B 1031 Dsr;
d) KigbKICTb KITiTHH, 1O 3aTHHYAH NPH ONPOMiHeHHI B 1031 Dy;
¢) BKaXITh CRIil BapiaHT BIANOBIAL.

Jlons Gionoriunux 06 €KTiB, WO BUKHIIM 3a YMOB OHOYIApHOCTI
{]-rionazanHs) IX MileHI OMHCYETHCH TAKHM BUPAZOM:

.
N -ID

o (D)

by S=e¢
k!

11



c) S= e P,

d) S=1-¢"7;
D

e) S=DV-e 737,

BkaxiTb BCI MpaBUIbLHI BiAMoBimi.

Papiagiiine nomKoKeHAS MAKPOMOJIEKY L.

I

(U3

[TowkoLKeHHS MaKPOMOJIEKYsT 338 YMOB HENpAMOT il ioHI3ytouoro

BUMPOMIHIOBAHHS 3AIHCHIOETHCH 3@ PAXYHOK:

a) yTBopeHHs  30ymKEHWX  Ta  iOHI30BaH¥X  CTa"is B
MaKpPOMOJIEKYJTI;

b) yTBOpeHH BUIBHOPAAMKAIBLHUX (OPM MOJEKYSI BOAM B
OTOYEHHI MAKPOMOJIEKYJT;

¢) YTBOPEHHA OPTaHi4HHX paJuKais,

d) HaxonmuyeHHA NOTEHUIRHO JeTa1bHUX TOUIKODKEHD,

e) BKaxirTh CBIiMf BapiaHT BiANOBIAI.

Tunu nowxomxens monekyn JIHK 3a ymos Henpsmoi aii paniauii:

a) 3MiHH aMiHOKHCTIOTHOT'O CKIay;

b) onHOHUTKOBI pO3pHRM, ABOHHTKORI PO3PUBM, VYTBOPEHHS
JY)XKHO.1a0UIbHUX JUTAHOK, MOMIKOAMKEHHS OCHOB;

c) 3MeHleHHs kiibkocTi SH-rpyn;

d) vrBopeHHs aicysbGifHHX MICTKIB, 3MIHW AMIHOKHC/IOTHOIO
cKiany;

¢) OAHOHHTKOBI PO3PUBHU, ABOHHTKOBI PO3PHBH.

Bxnan monexyn 3B’a3aHOl BOJAM B pajialifiHe MOLLUKOPKEHHS

mosexyn JJHK:

a) MONEKY/IH BOAM YTBOPIOIOTH CiApaTHY 000TOHKY, K2 BHKOHYE
3aXucHi QYHKUIT;

b) Mosexysi BOAM HEHTPaNi3yIOTh i0HI30BaHI Ta 30y KeH] cTaHy,
1o yTBOpHiIKCa Ge3nocepe/iHbo B MAKPOMOIEKYIax;

¢) i3 MOJeKys 3B'S3aHOT BOJAM YTBOPHOKOTHCH Bi1bHOPAAHKAIIbHI
thopMH, SKi MOWKOAKYIOTb MAKPOMOAEKYJIH;

d) He GepyTh yuacTi y GOpMYBaHHI pajialiiiHol BiANOBIAL;

€) BKaxiTh CBIlf BapiaHT BIANOBIAL

Tunu notkopKerHs GiAKiB 32 yMOB Herpamol Aif paniauil:
a) pyHHyBaHHs LYKpoBO-GocdaTHOro ocToBA;
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b) NOWKOMKEHHS OCHOB;

¢) JBOHUTKOBI PO3PHBM:

d) Ginku cTiliki 10 AiT 10HI3YIOUOro BUNPOMIHIOBAHH;
€) BKaXIiTh CBi} BapiaHT Bianosiai.

Brian wmosexysn 3B’23aHOT BOAM B pajlialiifiHe NOWKCIKEHH:

Moseky Oinka:

a) MOJeKy/H BOAW YTBOPIOKTH IiapaTHy 00ONOHKY, KA BUKOHYE
3aXUCHI HyHKLIT

b) MOseKy1 BOIM HEMTPANi3yIOTh 10HI30BaHI Ta 30y/DKEH! CTaHu,
1O YTBOpHIIMCA Ge3nocepeHbO B MAKPOMOJIEKY.1ax;

¢) i3 MONeKy. 3B 43aHOT BOLU YTBOPIOIOTHCA BLIBHODAMHKAIbHI
dopmH, AKi MOHIKOWKYHOTh MAKPOMOJIEKYTH;

d) ne GepyTb yuacTi B popMyBaHHi padiauiiHol Bianosiai;

€) BKa¥iTb CBili BapiaHT BiAnogiai.

Pagiauiiina 3arute/ib KJITHH.

1.

b

Pajiauiitna 3arubess KI1iTHH, WO HACTAC Ha CTadll NOJlTy:
a) penpoayKTHBHA 3arudens;

b) nporpamoBaHa 3arudeis;

¢) inTepthazHa 3aribens;

d) HacuibHUIBKA 3aribens;

e) Be3npyuuHHa 3arnbenb.

Paniattifida 3aruend KI1iTHH, LIO HACTAE 11032 CTANIEIO MITO3Y:
a) penpoAyKTHBHa 3arubes;

b) nporpamoBasxa zarubeib;

¢) inTepgazHa 3arubelib;

d) HacHabHULbKA 3arH0ENb;

e) GesrpuuMHHA 3arubens.

Intepdazna zarubenn FKNTHH HacTa€ 3a YMOB patiauidHoro
NOLWKOMKEHHA:

a) veMOpaH KITHHHKX OPraHe;

b} nnasmarTHuHO! MemMOpaHu:

¢) mMeMOpaHM KIITHHHOIO A1pa;

d) sairusnot JHK;

¢) Binkis mnazMaTHuHOT MEeMOPaHH KAiTHHM.

PenponyxTieHa 3arndeib KNTHH HacTaC 3a yMOB padiauiiinoro
NOILKOKEHRS!

.
(S



a)
b)
¢)
d)
€)

KTITHHHOT MeMOpaHHu:

iithinot JHK;

CapKOIUIa3MaTHYHOI'O PETHKYIYMY KITITHHY;
memOpaH WITHHHHX Oprase;

BK&XiTh CBilf BapiaHT BiAnoBiui.
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3AJIAYI 1151 CAMOCTIMHOI'O PO3B’SI3AHHSI

I.

!\)

(F8)

[Tin aieto SKMX YAaCTHHOK - HEHTPOHIB YM O~4YAaCTHMHOK — SMEpHI
peakuii 3aifichrotoTbes Oinbill eekTHBHO? TTOACHITH BiANMOBIAE.

.. . . ) .
Monio-Kiopi onpominioBann 4] 0-4acTHHKaMH, B pE3yIIbTATi
YOro BHJIYYaBCH HEHTPOH i YTBOPHJIOCA HITYYHO pajioakTHBHE
SRPO, sike PO3MaJacThCA Yepes B -posnajl. 3anUILiTh WO PeaKlio.

. . . 24 .
Yonio-Kiopi onmpominioBain Mg|, «-4acTMHKaMH, B pe3yibTarti
YOro BHIY4YaBCA HEHTPOH i YTBODMJOCH HITYYHO pajiOaKTHBHe
SApO, siKE pO3HajacThes Yepes B -posnal. 3anuwiTe L0 peakuilo.

BusHaure, 1mo (i B CKUIbKHM pa3ziB) Tpusaiiuie: TpW nepioau
HaniBpo3naxy 9M ABi CEPEAHIX TPUBAIOCTI KUTTA PaJiOaKTHBHUX
Azep.

Beaxaroud MOCTIHHY paliOaKTHBHOrO po3naly BigoMow Ta
BUKOPHCTOBYIOUM 3aKOH PaJioakTHBHOrO po3najy, BUBEIiTh BUpa3
[ TIepiofy HarliBpo3naxy pagioakTUBHUX sIEP.

Kopucryrouues  Tabnuuero  Mengeneesa 1 BpaxoBYIOUH
0COOAUBOCTI PIZHMX BHIB PadiOaKTHBHOIO po3naay, BH3HAuTe B
SKUH ENIEMEHT NEpPeTBOPIOEThCA [J230 Micas TphoX 0-po3nadis Ta
JBOX [3-po3nasis.
Kopuctyiounch  Tabnnuero  Menaeneesa 1 BpaxoBYHO4H
0coDIMBOCTI PI3HWX BHMIIB PadioakTURHOIO pO3Nany, BU3HayTe B
KU €EMEHT [IEPETBOPIOETHCA {/33° Micns LECTH o-po3najis Ta
TpboX P -pos3naais.
Busdaute 3apsaoBe uuca0 Z Ta MacoBe 4MCAO A HACTKH.
no3HayeHol X, B CUMBOJIIMHOMY 3anuci peakuii:

1) Nabt'+ He3—> 0% +X

2) Be§+ He3—>C +X

3) Lif + X - H] + He3
PanioakTveHMA posnan Harpito-24 10 maruin-24 sigbypaeThed

BiANOBIARO A0 PiBHAHHA
*Naj - Mg, +B+1(1,36MeB)

[y
W



10.

11.

4.

5.

. Pospaxysaru

3 BUTIPOMIHIOBAHHAM 3-uacTHHOK. ATOMHA Maca i30TONY HATPIto
jopisuioe 24,3136 a.0.M., a Maca 3HOB YTBOPEHOT0 i30T0ONY
martito gopisHioe 24,305 1a.0.M. Bigomo, 10 repBHHHa
aKTHBHICTE Mkepena cTadoBuna 10uKi, 3 nepionom HaniBposnaxy
15 rogun. 3HaiiTi NOYATKOBY KiNbKICTb aTOMIB i30TOITY HATPIIO B
JpKepeni Ta KiTbKIiCTh BUALTEHOT IM eHepril B mpoueci posnasty.

PapioakTuBhMi po3nad atoMiB Hoay -131 BinGypaetbes no Ty B-
poznany BilIOBIAHO [0 PIBHIHHS

B X+37(0,6M3B)+y(8M3B)
3 YTBOPEHHAM AEAKOT pe4OBHHM X. 3Hal T aTOMHY Macy 3HOB
yreoperoro 13otomy X. Uepes Axkuit uac KUTbKICTb aTOMIB oy B
JXepeni SMEHLIMTbCS BABOE, AKINO Bigomo, wo 1=11,62 cy1?

PagioaxtuBhuit posnan atomis pocdopy-32 BiaGyBaeTbesd no THIY
[-poznany BiAmoBigHO 0 PIBHSHHA

P 528 +B(2,3MaB)+y(3,7M>3B)
3 YTBOPEHHSM 130TOIIB CIPKK 3 aTOMHOI Macoto 32,064 a.0.m.
3HalTv aTOMHY Macy i30Tomy ¢ocdopy | BU3HAYUTH HOro yac
KATTH. BioMo, 1o nepioa HamiBpo3namgy A2HOTO i30TONy
AopiBHiOE 14,3 CyTOK.

saralbHUd  MacoBHH  KoedilieHT MOrIHHAHHS
cBUHLIO oToHIB 3 eHepriero 1OMaB. akmo Binomo, 10 3arajisHui
aTOMHUH KOEDILIEHT MOMIMHAHHA € CYMOI KOCPILi€HTIB KOKHOTO
r;pouecv NOFTUHAHHA: T orocers ™ =0, 168*10"8, Oommon=4,193%10°

s Kiysopenna napi= 1 2,4 % 10", wisbHicTs cBuHMmO 11,35 kr/v’.

. Po3paxyBatn KOMIITOHIBCHKUI MacoBHH koediUIEHT HOMIMHAHHA B

soi GoTony 3 eneprieio 1,25 MeB. Bpaxosytoun, o npu 3aiasiit
cHeprii (pOTOHY MacoBHH Koedil(e€HT TIOITHHAHHS Adf BOIHIO
0.1129 cm™/rp., ana xuctio 0,0570 enm’/rp.

Bikopa wmpig anximikiB sgifichuiacs (OTPUMYBATH 3000TO I3
JEUIEBMX TA PO3NOBCIODKSHAN XIMIUHMX €/IGMEHTIB), KOMH PTYTh
wisixom  GomOapaysaHHs HeHTpoHamu ©Oyaa nepeTBOPEHa B
30710T0. 3aluuliTe CXeMy peakuii Ta NOSCHICTH PaUiOHATILHICTS
TAKOTO crnocody BUAODYTKY 305072

B nouarkoBHH MOMEHT aKTUBHICTH €IKOrO  PanicizoTomy
craHoeuTs 10,8 Bi. Skoto Oyae foro axrusHicts ueper vac, wo

16

17.

18.

19.

20.

2

23.

|3

1.

- . . 50x 5
. 3HaitTH aKTHBHICTB i30TONY ~V,

JOPIBHIOE TIOJIOBKHI IEPiOAy RaniBpo3nany.

. Ckinbky B-yacTHHOK BUNPOMIHIOETBCA 3a OAHY roauHy 1,0 mxr

24 : .
Na, 11epioJl HalliBpo3Ilajy SIKOrO CTAaHORUTH 15 roaus.

Pagioizoront MonibaeH-99 B MomeHT Hacy t, Mac aKTUBHICTh
5*10° Bk, cTaia  panioOAaKTMBHOrO  po3naly  CT2HOBMThH
0,01039 1/yac. Sxow Oyne akTHBHICTD [UKepea uepe3 24 roanHu.

AKTMBHICTb A€SKOr0O pafioi3oTony 3MEHIIyeThCS B 2,5 pa3u 3a 7
CyTOK. 3HalTH Horo nepioa HaniBpo3nay.

slka 1071 padioakTHBHUX siAep KOOaTbTy PO3MAAETHCA 32 MicHLlb,
Ko 1X mepioa HaniBpo3nazny craHoButs 71,3 cyT?

Yepes akuii yac po3nageTbes 35% pajioakTHBHHX AAep KasbLiko,
AKILO MEPio HATiBPO3fia Ay paaioHyKiina CTaHOBUTE 152 cyT?

Ipenapar ypauy-238 macow 1,0 r BUIpOMiHIOE 1,24*10" anbda-
YACTHHOK 3a CEKYHIy. 3HaliTH nepioa Harisposnany ypaHy-238.

. B xpos TIOJIMHK BBENH JIesIKy KUIBKICTB po3uuHy, O MICTHTD

pamoaKTnBHun ¥Na 3 axrupricrio A=2,0¥10° Bk. AKTHBHiCTb
lem’ Kposi uepe3 S5 roamH suseuiace 0,267 Br/em”. [lepioa
HaniBpo3nagy AaHoro i30Tomy A0piBHIOE 15 roaud. 3HaiTn 06’em
KPOBi JIOZHHH.

B wiituHax 6GiosoriuHoro o6’ekta  Mictuthes  5*10'monb
paaioakTHBHOIC KoOanbTy-60. CKinbKH Aaep PO3NAafeThed 3a OIHH
piK, SKILO Mepiof HamiBpO3NaAy CTAHOBHTE 3,3 POKH.

. Jixepeno PTe npubyno a0 naoopaTopu o 10 panky B MOHEAIOK.

Mo Mae crany pamioaKTHBHOIO
posnagy a=0,01039 roa™. AKTHBHICTb foriepeIHuKa
A=50*10°bxk. Sxoi0 Oyne AKTHBHICTb TMONEPEAHMKA T4
JIOYIpHBOTO eleMeRTy B 4eTBep o 10 paHky.

Honepeaﬁuk JaHOr0 €J1EMEHTY

: 34 . .
.H_VK.WI,J . I, sixuid AOTPaniIsge B OPraHi3M  JOAUHKM A 4ac

pasioHyKiTiaHoro ofctexeHds mae aktupHicTs 2,5 MKi. 3Haiitu
aKTMBHICTL UBOTO  PagioHykiigy uepez 12 1HIB, CepelHio
TpUBaAAiCTL HOro )KUTTA Ta CTaly po3namy.

AKull [OTpanUB B OpraHism
AIOOUHN B 3arafibHiil Kiaskocti 870 MKr.



: 90 - . .
27. AKTHUBHICTb ~ Sr, AKHH INOJEHHO TOTpanise 3 DKEH B OpraHism

28.

29.

moauHK, cradoBuTh 0,94 bx. Sika 1032 HaKOTHUYETHCA B KiCTKOBIH
TKaHHHI 32 OJMH PiK, SKILO BpaxyBaTH, WO panioakTHUBHHE posnaj
“Sr 0 cTaBinbHoro APomYKTY ~UZr 3aifCHIOETbCS B pesynbTati
ABox P-posnanis 3 edeprismu E;=0,546 Mes, E,=2.27 Mes Ta
BUMPOMIHIOBAHHAM Y-KBAHTIB 3 eHepricro E,=1,734 Mes, npu
1bOMY B opranismi nornunacteca 40% eneprii B-posnazy ta 10%
eHeprii y-kBanTis. HacTka, 1O NpHUIIaRae Ha KICTKOBY TKAHMHY, BiJ
NOBHOT NOIJIMHEHOT 03K aopiwioe 0,7.

B opranism aroauin noTpanuio 10 wr “Fe, nepioxn HalliBpo3fnary
T)»=4 poxu. B pesynpTaTi ofHoro posnajay suainserscsa 0,22 MeB
eHepril. 3Han1nb BEMWYMHY TOFTHHEHO! J03H BiA paliOaKTHBHOIO
poanagy “Fe npotarom 10 POKiB.

3HaiiTH MaKCHMaibHy KLTBKICTb padioHykstiay ' Sr, Tipy NomnaaHHi
SKOrO B OpraHiam, He Oyae nepesuwena go3a | mI[p/pik. Mepiog
nanisposnaay T ,(""Sr)=28 poxis.

30. ‘lepes opraHu AWXaHHA B OPraHi3M JIOIMHH moTpanuio 100 mxr

i3oTory Py, nepion Hanisposmagy T'’(*’Pu)=2,4*10* POKiB.
3HaliTH  BENMHYMHY IIOFJIMHEHOI 1031 OpraHisMoM  JUOGHHH
npotsrom 10 pokiB B peyiieTari posnany > Pu.

KOHTPOJIbHI JAIIMTAHHS

1.
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Tlpeamer i 3apauil pagiauifinoi Giodisuky. AkTyansHicts npobnem
paaiauiitHol Diothi3ukH.

3akonomipsocTi 6iomoriunoi Aii I0HI3YI0UOro BUIIPOMiHIOBAHHS.
IonsTrs pagioakTHBHOCTI. BUAM pafioakTHBHOro po3nany.

3aKOH pamioaKTHBHOIO PO3MALY.

Oaunnyi BUMIpy paaioakTuBHOCTI. PagioakTuBHi paau.

[Mpuponara Ta WTY4YHa PafioaKTUBHICTb: MPUUHHH BUHHKHEHHS,
TToHATTA WITYYHOT panioakTuBHOCT!. THIH S0epHUX IEPETBOPEHS.
OcofauBocTi o-po3nany.

Ocobausocti B-poznagy.

. Bund i0HI3y1040ro BUIPOMIHIOBARHA.

. Tonisyroue enekTpoMarHiTHe BAMPOMIHIOBaHHA, HOro 0Co0IMBOCTI.

. Koprniyckynspse BunipoMiHiOBaHHS Ta HOro ocobIHBOCTI.

. B3aemonis i0Hi3y1040TO BUNPOMIHIOBAHHS 3 PEHOBHHOIO.

. Ho6iuno ioHizyroue BUNPOMiHIOBaHHH, HOro 0COOMNUBOCTI.

. TTopiBHsiibHAa  XapakTepucTHKa piAKO Ta UIJBHO IOHI3YHOUOro

BUIIPOMIHIOBAHHSL.

. 3aKOH NOTIMHAHHS IOHI3YIOUOTO BUIIPOMIHIOBAHHS.
. Di3UyHI MeXani3MM TIOT/IMHAHHS eHeprii rama i PeHTIeHiBChKOro

BUIIPOMIHIOBAHHS.

. ®iznuni MEXaHI3MM MOFHHAHHS HEUTPOHHOTO BUIIPOMIHIOBAHHS.

. (DiznyHi MexaHi3MH NOIJTMHAHHSA eHepril PHCKOPEHUX YaCTOK.

. Hik Bpera. [TpaktuyHe 3acTocyBaHHA JAHOTO ABHUIA.

. Ederti, axi BMHMKalOTL IIPH B32EMOII! KOPIYCKYJAPHOIO Ta

JIEKTPOMATHITHOTO 1OHI3YHOYOTO BHITPOMIHIOBAHHS 3 PEYOBHHOIO.

. Tlouatrs 303u, noty:kuocti 1034, OMHULT BAMIPY 103
. TpoctopoBwii po3noait ioHis. Jlinilina nepenaqa eneprii.
. BinHocha

GiostoriaHa eeKTHUBHICTS pi3HKX BU B

BHTPOMiHIOBAHHS.

. 3anexHicTs BUIHOCHOT OioA0OriUHOT eeKTHBHOCTI BiT SiHIHAHON

riepeaavi eteprii.

5. Henpsima ais paaiauii. PatiauifiHo-XiMIUHI IEPETBOPEHHSA MOACKYI

BOJM.

. OKMCTIOBANBHO-BLTHOBIIOBAIbHI BIACTHBOCT! PAAHKAiB BOJM.
. TlopiBHsAbHA  XapaKTCPHCTHKA — TNPOAYKTIB  pafionizy  BOAW.

Paaiauiiino-ximiusmit BUXig.

Clpama Ta  HenpaMa Jis  IOHI3YIOMOTO  BUIPOMIHIOBAHHS  Ha

19
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Gionoriuni 06'ekTH.

OCHOBHI NOJIOKeHHS Teopil MiteHi.

Mozens 0HOro NofajaHHa. AHaili3 "0AHOYAapHUX" KPHBHX.
Moneinb Garatbox ronaaHs. AHaniz "6aratoynapHux” KpUBHX

OCHOBHI TIONIOXKEHHS.

Ilpsma ais pagiauwii Ha makpoMonekyan. OuiHka mnapameTpis
MaKpOMOJIEKY1.

Nomkomxenns monexyn JHK npoayrramu paaionisy Boau.
OCHOBHI THIM peakiiiif panuKatis Bogu 3 5i10MaKpoMoeKy1aMu.
BHYTpiiIHbOMONEKYISpHA Ta MDKMOEKYJIIPHA MIrpaliis eHeprii.
SBuile KUCHEBOTO eheKTy.

KoedillieHT K4CHEBOTO MiACKIEHHA. 3TEKHICTL KHCHEBOTO eeKTy
Bill KOHLEHTPALIT KHCHIO B CEpeOBHLIL.

Buy paxnianiiinoi 3arubesi KITHH Ta iX 0co0aMBOCTI.
PenponyktiBHa 3arubens KaiTMH.  MexaHisMu  pagiauifHoro
viukomkeHHs wiituHHOT JHK.

Inrepdasua 3arudens WIiTHH. Posk n1azMaTuyanx MemGpan.
[TourkomKeHHs MAa3MaTUYHUX MemOpaH MpPOAYKTaMH pamioisy
BOJUH.

4. OcobAMBOCTI MOACITFOBaHHS paaiodioioriuanx edeKTis.
. Ocobnusocti Moaeni ctany Kanocca i [lonira.
. Oxpemi Buraaky po3s’sizaHns cucremu piBHaHBE Mogeni Kanocca i

[lonira.

. Jlia BunpomiHtoBanHg Ha opradisM. OCHOBHI jKepena ONpoMiHeHHs

JYOAUHA.

. OcobnuBocTi Ail Manux 103 pajianii. SiBduie ropmesuca.

. TIpobaema pajiauifiHoro kaHUeporeHesy Ta Horo 0codIMBoCTI.

. CucTtema KITHHHOIO OHOBJIEHHS,

. Pagiouytnusicte. Pagiope3ucteHTHICTS.

. PagiouyTnuBicTh TKAHHH Ta OPraHiB.

. PaziouyTiusicts opraHizMy Ccaeiiis,

. OcobauBoCTi Aii Ha OPraHizmM IHKOPMOPOBAHUX PAAICHY KB,

. lIasgxn HaXopkeHHs Ta PO3NOALA paaioHyRIIIIB B OpraHiaMi.

. Kpurthuti opraii 3a yMOB 3arafbHOrG ONPOMIHEHHS OpraHizMy Ta

IHKOPIOPOBAHUMH PATIORYKS111aMH.

/. Comatuyni  Hacaiakw  OIf  10HI3YIOMOrO  BUIIPOMIHIOBAHHS.

BUHHKHEHHS 3N0SKICHUX MYXJIRH,

58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.

70.
71.

Tpo6iema 3aXuUcTy OpratiamMy Bil BUIIPOMIHIOBAHHS.

Moaudikauis patiauiiisol Bianosiai: pagiocencubinizaTopH.
Panionporextopi:  0cOGMBOCTI  Ta  OCHOBHI  (isMKO-XIMi4HI
BIACTHBOCTI.

Cynp¢ripuibHa Ta rinokcy4Ha rinoresa Ail paaionpoTeKTopiB.
Konuenuis engorensoro GoHy pagiope3ucTeHTHOCT.
Pajliope3nCTeHTHICTD ITyXJIMHHUX KIHTHH.

Ipomeresa Teparnis MyXIuH.

MeTou KepyBaHHs paIiouy TIIMBICTIO TKAHHUH.

3axucT HOPMATBLHUX TKAHMH B Y MOBAX IPOMEHEBOT Tepartii.
3acTOCYBaHHA B IPOMEHEBiH Tepanii BXKKHX AAepHUX YaCTHHOK.
Exosnorigni Bacaiaku asapii Ha YopHoOwiiscekiit AEC.

[soronuuii ckiag sukuay Ha HAEC. Cran exocuctemu B 20Hi aBapii
YAEC.

TpoGriemu pazialifiHOro 3aXUCTY HABKOIMILHEOTO CEpeaoBrUIA.
Pagiouyknigse  3a0pyaHEHHS  HABKOJHIIHBLOIO  CepeJoBMLIA:
[oKepesia Ta Hac i AKu.



3AJAHASA IS TECTOBOT'G KOHTPOI

OGmue 1010KeHns painanHcHROH GuodGHINKH

l.

Lo

K MOHU3MpYIOMWNM BHAAM N3TYYCHUA OTHOCHTCS:

a) yabTPa3BYKOBOE HU3ITYUECHHE,;

b) 271€KTPOMArHUTHO® W3/TyHeHHE BUAHMOTO IMaNna3oHa;

C) 2NEKTPOMArHUTHOE U3NIYUCHHE JATBHETO YAbTPadHOIETOBOrO
JMata3oHa;

d) KOPOTKOBOHOBOE ()»52*10‘”} M) INEKTPOMArHHTHOE
Ty YEHHUE,

€) NOTOKH HEWTPOHOB, HPOTOHOB, (L-UACTHLL.

VKaKXHTe BCE NPABIIbHBIE OTBETH.

dorosnekrTpudeckuit addext — 3T0:
a) MEXaHW3M  TIOTNIOHIEHHS  3HEPrUM KOPITYCKY/ISPHOTO
H3TYUCHRAS;

b) mexaHu3M BbICBOOOKACHHS CBOGOAHBIX IJIEKTPOHOB M3 aTOMA,
C) MEXaHW3M  TOMIOIEHHS  DHEPrHH  3AEKTPOMACHMTHOIO
WOHHU3UPYIOLLEro U3/TyUYeHHs ¢ sHepruei keaura o1 10 k3B;

d) MexaHn3M  [OMVIOLUEHHS  SHEPIuH  EKTPOMArHUTHOrO
HOHM3HPYIOLIEro U3y4eHHs ¢ JHepruer kBanTa 1o 100 kaB:

€) YKaXuTe CBOH BapHaHT OTBETA.

O¢dext Komnrona - 310:

a) MeXaHH3M BLICBODOKICHNS CBA3AHHBIX WIEKTPOHOB H3 aTOMA;

b) MexaHusM  MOIJIOWEHWS  3HEPTHH  KOPIYCKYJIAPHOro

H3NYUEHHUS;

C) MeXaHU3M NOIIOUICHUS 3HEPrHH TamMMma- W PEeHTIeHOBCKOTO
H3ydeHus ¢ 3Heprueit kpanta ot 100 k3B 10 10 M»3RB;

d) MexaHH3M TOTIOUIEHMS 3HEPTHM ramma- ¥ PEeHTTEHOBCKOIrQ
W3JTy4YeHust ¢ JHeprueii kpaura 10 1 MaB;

€) HeT NpaBuibHOIO OTBETA.

Bdpext 08pazoBaHus 31EKTPOHHO-IOZUTPOHHBIX NAP — 3T0:

a) cnocol pacilertieHyus aTOMOB;

b) crocod fpeobpazopaHus IHEPruu MOHUHPYIOLUIETO
H3J1Y4EHUS.

C) MexXaHW3M TNOFJIOWEHUI JHEPIrUM raMMa- H PEeHITeHOBCKOro
H3Ty4eHus ¢ IHeprued keanTa He mexee 1.022 MsB;

d} MeXaHU3M TIOTJIOWEHHS 3HEPIMM ramMma- ¥ PeHTTeHOBCKOIO

W31yueHHs ¢ sHepTuel kBanTa He Gonem 1,022 MaB;
€) YKaXKHUTe CBOU BapHaHT OTBeETa.

O¢pdexr  bpera  Bo3HMKaeT OpM  B3aUMOAEHUCTBHM ¢
OHOMOrHYECKHMH OOBEKTAMH:

a) raMMma-u3JlyuyeHus;

b) peHTreHOBCKOro M3IyUYeHUs;

C) HeWTPOHHOIo U3TYYEeHHS;

d) ycKOpeHHBIX 3apSKEHHBIX YaCcTHLL;

€) BCeX, YKa3aHHbIX BBIILIE, BUAOB HOHM3HPYIOLIETO W3TYYEHUS.

3aKOH pafiMOaKTHBHOrO pacraja UMeeT BUL

a) N = Ng exp(— Al );

b) N = N2(= &)

c) N =Nit,

dy N = Tm exp(- At):
) N=N exp(— Ar).

Tepuon nonypacnaia T, CBA3aH C NOCTOSHHON PATHOAKTHRHOIO
pacrnaja o ciedytoLuM o5pazom:

a) T, = exp(4);

by 7, =In4:

c) T, =exp(-4):

A

d)y 7, =—:
2 2

. In2

e) 7]/2=‘_""
A

AKTHBHOCTb M30TOMA ONpeaesseTcs no ¢popmynie (0-NOCTOAHHAS
pPaTMOAKTHBHOIO pacnaja; N-4UC/i0 He pacliaBUIMXCs aTOMOB):

a) A= 4, exp(- Ar):



10.

o

c) A=ANgy;
d) A= dyexp(~1);
e) A= N, exp(— 1)

WHTEHCHBHOCTD ITYYKA PEHTIEHOBCKUX JIyUYe, NPOLIeALIMX CKBO3b
TUIACTHHY TOJILUUHOM X, onpeaensercs GhopMy.ioii:

ay I(u)=1I,exp(x);
b) I(x)=exp(- sx);

c) I(x)=Ioexp(-,m¢);
d) Ix)= I

&) I{p)= plpx.

Enunuua W3MepeHus IMOTJIOWEHHON O3Bl HOHH3UPYIOWETO
H3TYyUCHHSL:

a) rpei;

b) peHTres;

C) 3UBEPT;

d) Gep;

e) pan.

. Enuduna W3MEPCHHS DA/ THOAKTUBHOCTH BCUICCTBA!

aj 3UBEPT;
b) pentren;
C) KIOpH:

d) Oexeperb;
€) HBIOTOH.

. Enunnua HAMECPCHNSA IKCTIO3UIIMOHHON  RO3bi HOHU3UDYIOIIETO

WIAVURHUS!
ay rpeii;
b) pentren;
¢) 3uBEpT:
d) Oep:
€) paji.
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Juneiinan nepenaua 3ueprun. OTHocuTe bHasi Ouoj0rHyecKasi
3P PEKTHBHOCTD.

L.

JlunelHas MIOTHOCTh MOHM3AIHY WITYYEHHUS 3aBUCUT OT:

a) BWIa U3y4eHMS;

b) nauTensHOCTH OONYUEHHUS:

¢) BMZA M3IYUYEHHS U ANHTEIBHOCTH 00/IYYCHHMSA;

d) BennuuHbl nubdepeHUMaTbHON MOTEPH FHEPTUK HA eAHHUILYY
J/IHBI YTH;

€) ATUTeNLHOCTH O0ayuyeHuA #u  (u3ryeckux ocobeHHOCTeH
obryuaeMoro o0LexTa.

Koaddnument oTtHocuTenbHol Ouonornueckot sddexrupHocTy

onpeenseTcs Kak OTHOLIEHHE!

a) 6uonoruveckux addextos (HanpuMep, BLIKMBAEMOCTh) ABYX
A00BIX BUAOB H3NYUEHHUH, NTPHMEHEHHbBIX B OAMHAKOBOH 103€;

b) Suonornueckux 3¢hexTOB raMMa-H3TYUCHUS] U HCCIEAYEMOro
M3AyYeHHs, IPUMEHEHHbIX B OAMHAKOBOH 1036:

¢) Guonornyeckux 3PQeKToB PEHTTeHOBCKOrO H HCCISAyeMOro
M3NYyHEeHHs, TPUMEHEHHDBIX B OMHAKOBOH 103€;

d) umcienHocTv  mormbuwMx  ocobell  nmod  BO3AEHCTBHEM
vaayueHus B 103e Dis k obuiefi ducsieHHocTH 00ayuaemoit
NONYyASIHM;

€) YMCIEHHOCTH  BBIKHMBIUMX  Ocofeli roa  BozaelicTBueM
n3nvueHdss B 3o3e Di; k olwed wucieHHocTH obnyuaemoii
TOMYJISILMH.

Jlunefinas nepeiada 3IHEPrUH  HOHMIUPYIOLLETO  W3IVUEHMA

orpeseniseTes Kak:

a) senuuuHa 1uddepeHUHaTbEHON TIOTEPH DHEPIUM 4acTHU Ha
eAMHULYY JJTUHbBI NYTH;

b) sHeprus, riepenaHnas BEMWIECTRY 33 CAHHULYY BPEMEHH;

¢) »Heprus, Heodxoaumasn ans odpasosanust 10 nap UoHOB;

d) sneprus, Heobxozxnmas s odpazosanus 100 nap uoHos;

e) YKaxXuTe CBOIH BapHauT OTBeTA.

Hdns noayyenus cpaBHuMOre Ouonorpueckoro addexta npu

OONYUEHMH Pa3IHUYHBIMK BUIAMM W3ayUeHUs HeobXxoanmo:

a) no0uThCA OAMHAKOBOH  BenwuuWHbLl JTHHEMHOH MHOTHOCTH
HOHM3ALNH,



b) ApUMEHHTH PaBHbiE X03bi 00AyYEHHS;

C) [PMMEHHMTH Pa3IUUHBIE J03b! 00 TyYeHHS;

d) mepenaTh paBHbiE KOMHUECTBA 3HEPrHH OHOIOrHYECKOMY
00beKTy;

€) HEBO3MOXHO 100UThCs CpaBHUMOTO GHonOrHYecKoro addexra.

YKaxure Bce OpaBWIbHbLIC BADHAHTBI.

5. Beaunuuna oTHOcHTEeNbHOH Ouonorupueckodl  3ddexTHBHOCTH

3aBUCHT OT:

4) BENMYMHB! JIHHEHHOM NEPEAAaY¥ DHEPIHHM HOHM3MPYIOLLETO
H3NyYeHHs

b) TemneparypHbiX yCIoBHH obyyeHHs;

C) WHTEHCHBHOCTH 00pa3oBaHMs CBOOOJHBIX pajAHKA/IOB B
OKpyKatouei cpeae;

d) senmuunpt  JII3, Buaa  wsnyuenus,
OHONOrHUECKOro 00beKTa:

€) HeT MPaBWIBHOI'D OTBETA.

ocobedHocTel

PaguanHoHHO-XHMHYECKOE IpeBpalieHHe MOJIEKYJ BOIAbI.

1.

pa[[PlaLH/IOHHO“XHMquCKOe fIpEBPALLICHHC MOJICKYT BO/ibl
NPOUCXOOHT € O6pa3033HHeM HEPBUYHAIX [TPOIYKTOB paguoinia:
a) H-, OH-, Hy0y;

b) e}mp, HO'z, H:O,

¢) H-, OH, e-map;

d) HgOg, HQO, Hz',

€) YKaXKuTe CBOH BapuaHT OTBETa.

PannaiioHHO-XMMUYECKHIT BBIXOA NPOIYKTOB PajHO/IHN3a - 3TO:

a) KOHCTaHTa CKOPOCTH PaJHallHOHHO-XUMHUYECKHUX peaKLuii;

b) uoxazarens CTerneHu PaIHaLHOHHbIX HapylleHu
fuoncruuecknx 00bEKTOB;

C) TIOKA3aTelb KOSMUECTBEHHOTO BBIXOJA MPOLYKTOB Pajno/iuza
BOABL;

d) KOAMYECTBO MPOAYKTOB paadoIH3a, obpazyiolieecs 0pu
rorsrowmeHun 100 3B srepriuy HOHUINPYIOLIETO U3TYHEHUS,

€) KONMYECTRO [PONYKTOB paauomusa, obpasytouieecs mpu
norsioweHny 1000 5B sHepruM HoHU3MPYIOLIEro H3TyyeHus.

PeaknioHHas cnocoOHOCTH ¢B000AHBIX pairikanos 3aBHCUT OT:
4) BEAMYHHB! WX paaralHOHHO-XHMHUYECKOro BbiX0,1a;
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b) 6HOMOrHUECKIX CBORCTB MaKpOMOIIEKY.T;

C) BpPEeMEHH WH3HN PaIUKaNIOB;

d) npucyrcTda cBOOOIHOpPAAHKATBHBIX GOPM B CPElE;
€) NPUCYTCTBUS OPraHMHuEeCKHX PAAHKAIIOB B Cpeje.

VKaKuTe BCE NPABWILHBIE BAPUAHTDI.

4.

OGpasosande U HAKOIUIGHME [IPOLYKTOB pagyondia  BOAbI

00YyCJ1aBIMBACT ITPOLIECC:

a) Mo/AaBICHUS pagHaluHOHHBIX
GHOIOrHYECKHX 0OBEKTaX;

b) BoccTaHOBAEHUS PaSHALIMOHHBIX MTOBPEXICHUH;

C) MOJAB/EHMA OKHUCIIMTENTbHBIX IPOHECCOB, HHIAYUMPYEMBIX
panuaumen;

d) npsamoro nefcTBHS pagHalliy;

€) KOCBEHHOro NeHCTBUA pajnalyu.

npeobpa3oBaHuii B

PekomOunaius  CBODOAHBIX  PaAMKIOB  IPOMCXOAHT €
00pa3oBaHHEM:

a) HzOg, H:'O, H;;

b) HO, O

C) H', OH., HgOg;

d) O, H-, OH;

C) HO‘z. Hgo, Oz.

KocBeHHOe eiCTBHE HOHM3UPYIOLIErO U3TyUEeHMS — 3TO IPotecc:

a) ycunenus paauobuonornueckoro spexra;

b) npe10TBPAlIEHHS PAAHALIHOHHOTO MOpaXKeHns OHOMOrHYECKHUX
00DbeKTOB:

¢) nopakeHus GuosIoruiecknx oObeKTOB NPOIyKTaMu PaanoONIn3a
BOJb;

d) nopaxerue  OGuOAOrHYECKMX  ODOBLEKTOR  OPraHHYECKHUMH
pajiKanamu;

€) YKaKUTC CBOH BapHaHT OTBETA.

Kucaoponanstii ddpexr

I.

SBreHne KUCIAOPOAHOr0 3(dhekTa HAbIOIAETCS B YCIOBHAX!
a) FUroKCHu;

b) oxcurenauum:

C) a30THOU cpe/si;

d) atMmocdepHoro Bo3ayxa:

[\
~J



€) BaKkyyma.

Vxaxure Bce paBUJIbHLIC BAPUAHTHL.

2.

B ycioBusSX OKCHreHauMM 104 BO3AEHCTBUEM WOHH3MPYIOLLErO
M3JIyYeHHs B cpeae obpasytoTes:

a) TUAPATHPORAHHBIN JIEKTPOH;

b) ruaponepekuCHbIA paayKkan,

C) CYNepOKCHAaHHOHHBIN PaJuKa;

d) MosexysspHbI KHCIOPOZ;

€) YKaXKuTe CBOM BapuaHT OTBETa.

KoadpuiuuenT KHCJIOPOAHOTO YCWIEHHsA ONpelensercs Kak

OTHOLIICHHE:

a) paavallMOHHO-XHMHYECKHMX BBIXO/J0B B YCIOBHUAX OKCHUIEHAUMH
Y aHOKCHHU;

b) moTepM KONMYECTBa DHEPIrMM HMOHM3MPYIOILErO M3/IYYEHHS B
YCJIOBHSAX OKCHTCHALIUH M AHOKCHH;

¢) 3HaueHui 103bi 00ydenus 37%-BbKHBAEMOCTH B OTCYTCTBUM
¥ B NIPUCYTCTBHH KHCIIOPOA;

d) xoamvectsa BbDKUBIIHX BUOTOrHYECKHX
00 TYUCHHBIX B YC/IOBHSAX OKCUIE€HALIMH U AHOKCHHU;

¢) 3HaveHUil NWHeHHOH MIOTHOCTM HOHM3ALMH B  YCIOBUSIX
OKCHICHALIMH U AHOKCHH.

00BEKTOB,

YxaxuTe BCE NpaBHIIbHBIC BADHAHTHI.

4.

VeejguueHre KOHLEHTPaLMH KHCAOpoJa R cpele npd obmydeHUu

KYJbTYPbl KICTOK BbI3hIBAET:

a) yeusenue paanoduonoriueckoro addekra;

b) noaasieHue paanobHOIOrHYecKoro 3dderTa;

C) YBEIHYCHME BLIKMBAEMOCTH KAETOK;

d) yeenuuenve  HDEKTHBHOCTH  pajMalHOHHO-XMMHUYECKOTO
fipeBpaLleHus MONeKy1 BOIbL;

€) VMEHBUIEHHE [03bi HOHM3MpYKOLIero usnyuenus Di;, 1o
cpaBHeHnto ¢ oOfydyeHMeM B VCIOBHAX  aTMOcdepHOro
KUCA0POAa;

VkaxuTte BCe NNARWILHLIC BADHAHTEI.

5.

B anaspobraix ycnosuax obayuenus oOpasyloTes MNPOAYKTbI
pazHoan3a;

a) BOXOPOIHBIN palnKan;

b} ruapoKCHARHBIH paiuKa;
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¢) THAPONEPEKUCHBINR paanKa;
d) runparupoBaHHbiii 37eKTPOH;
€) YKaxuTe CBOH BAPHAHT OTBETA.

Teopernaeckne acneKThi paAHAHOHHOM GHODUIHKH.

1.

Hpamoe aelicTeue HOHH3UPYIOLLETO

OHOMAKPOMOITEKYJ1bl IPOUCKOIMT IIPH:

a) IepeHoc JHeprd¥ OT BO30YKICHHBIX MOMEKYSl BOHbI Ha
MaKpOMOJIeKY/ibl;

b) ofpa3oBaHMM TOJLKO BO30YKIEHHBIX COCTOAHHN B BOJHOM
OKpYKeHHH OHOMaKpOMOIeKy.T;

¢) o0Opa3oBaHHM TOJIbLKO HMOHH30BAHHBIX COCTOSHMM B BOIHOM
OKpYMEHHH GUOMaKpOMOIEKYI;

d) obpasoBannm BO30YXEEHHBIX M HOHU3IOBAHHBIX COCTOSHMH
HEMOCPE/ICTBEHHO B OHOMaKpOMOIEKY Te;

€) YKaXHTe CBOH BapHaHT OTBeTa.

U3TYYCHHA Ha

B 4eM omiuuue MCKIY TPSMBIM W KOCBEHHBLIM JACHCTBHEM

panuaimu:

a) HeT CYLUEeCTBEeHHbIX OTIMYHI B MEXaHH3ME CHCTRHA;

b) npu npsaMoM AeHCTBHM pajdauydu o0pasyloTes TOJbKO
BO30OY)KJCHHbIE COCTOSHMS, a [IPH KOCBEHHOM - TOJIBKO
HOHM3OBAaHHbIE,

C) Npu OpsSMOM JEHCTBRUM paguauuu obpasyioTcs BO3OYITEHHbIE
YW MOHM3OBaHHBIE COCTOSHMA, a TP KOCBEHHOM  He
obpaszyiorcs;

d) nmpu KocBeHHOM 00pasyIOTCSd MOHM3OBAHHBIE KW BO3GYKIEHHbIC
COCTOSIHHS, & NPU NPIMOM He 00pa3yloTes;

€) YK@KHTE CBOH BAPUAHT OTBETA.

Pasmep YYBCTBHTEBHOIO o0bemMa MULLICHU
O0PaTHONPONOPLHOHAJICH BEHYHHE 03I

a) Dy, Aas Bcex THITOB MUlLlIeHeH;

b) D5y, 178 ciiyuas 0AHOYNAAPHBIX MULLIEHEH;

¢) Dy, 2ns ciyyas MHOTOYAAPHBIX MMULLUEHE;

d) Dsg, /15 BCeX THIIOB MULLEHEN;

€) YKakKUTe CBOH BapwaHT OTBETa.

UKCIGHHOCTb  HENOBPEXNIICHHBIX  KJIETOK (A8  OIHOYAAPHbIX
MilleHel) yMEHbIMAETCA B € pa3 MpH 00Jy4YeHUH B J103€:
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5.

a) Dso;

b) Dy

¢) D

d) Dso;

€) yKaxkuTe CBOH BapHaHT OTBETA.

Onpenenure OTIHYUS MEXIY OAHOYHApHOH M MHOTOY/ApHOH
3aBHCUMOCTSIMH BLIKHBAEMOCTH OHO/I0MMYEeCKMX 00BbEKTOB;

a) ONHOYAApPHAd — H3MEHEHHE YHWCJIEHHOCTH OISl ¢
TeueHHeM BpeMeHH nocae obayyenus B gose D,
MHOIOyiapHasi — H3MEHEHME YHMCIEHHOCTH MONyJIaukH ¢

TedeHHEM BpeMeHHu rocsie obiydenus B 1o3e Diy;

b) omHOyAapHas — IKCTIOHCHUHANIBHAS 33BUCHMOCTh YMEHbBLIEHHS
YHCAEHHOCTH MOHYIAHHH OT BpEMEHH Tocie 00ayueHus B no3e
Dy, MHoroygapHas — OKCMOHEHLMaTbHas 3aBHCHMOCTh
YMEHBIIICHHS YHCJEHHOCTH [ONYALMKH OT BPEMCHHM [10CIe
00Jy4enus B 103e Dy

¢) ofHOynapHas — [030Bag  3aBUCHMOCTb  BbDKMBaEMOCTH
fuonoruueckix OOBEKTOB C OAHOYJAPHBIMH  MULICHAMH,
MHOFOyJapHas - [030Bas 3aBHCHMOCTb  BBDKMBAEMOCTH
GHONOrUIECKUX COBEKTOB C N-YAAPHBIMH MHILIEHAMH;

d) oaHoyaapHas ~— 103084  3aBHCHUMOCTbL  BBDKMBAEMOCTH
fuonorudeckux OOBEKTOB INIPH  OJAHOKPATHOM 00/IydeHuM,
MHOTOYJapHas - [030Bas 3aBUCHMOCTb  BBDKHBRAEMOCTH

GHOIOTHYECKUX OOBEKTOB NPH MHOTIOKPaTHOM 00IYHEHHH;
€) VKaXKHTe CBOH BAPHAHT OTBETA.

BbikuBaeMoCTh OUOAOTNUECKHX OOBLEKTOB B cjaydae  MHOro
YIapHOCTH (N-NoMa1aniil) MX MULIEHH OMNHCHIBAETCA CACAYIOLMM
BLIP@KEHHEM:

—Dl (DL )
a)

k= O

by S o ¥ Z

e (D)
o S=1-e PNy L
¢ ;ZZ p

) S = z ~A(DL)

e) yxa;xme CBOI BapuaHT OTBETA.

7. Jlas  onpejeneHus — pa3sMepoB  MHINEHEH  HEOBXOMHMO

IKCMIEPUMEHTAIBHO OTPENETUTD:

a) BeJHYMHY 103bl Dg Ans MHOroyaapHeIX MuyllieHel;

b) Benuuudy nosbi Ds; i 0AHOYAApHBIX MMILEHEIH;

C) KOJMYECTBO KJIETOK, NOTHOLIUX npH obryueHun B 03¢ Dis;
d) xonuuectso K1€TOK HOTHOWIKX, Mpu 06TyueHKH B fo3e Dy;
€) YKaXXuTe CBOH BapHAHT OTBETA.

BepKUBAEMOCTS OHoMorHYeckuX  OOBLEKTOB B cayuae
onHoyaapHoetH (1-nomajamue) WX  MWLIEHH  OTHMCHIBaeTCs
CJIe /Iy FOLLIMM BbIPAKEHHEM:
]\/.v Yy
a) - =€ b
N,
o (DY)
b) S=e —_—
k!
-
¢) S=¢

d S=1-¢7P;
D

e) S=DV-e 137,

VKaXHTe BCE NPaBUjIbHbIC BAPHAHTLI.

Paguanuonnoe NOBPEKIACHHC MAKPOMOJIEKY L.

1.

[N

IoBpexcieHHe  MakpOMOJEKY7d [PH  KOCBEHHOM  AeHCTBUM

HOHHW3UPYIOLIErO W3i1yUYeHUA NPOUCXOAHT 32 CUET:

a) oOpa3oraHus BO3OYXKIAEHHBIX H HOHH3OBAHHBIX COCTOSHUH B
MAaKpOMOJIEKYJ1€;

b) ofpasoanus cBOOOIRO-PaIHKAIbHBIX QOPM MOIEKY.1 BOAbL;

¢) 00pasoBaHKHA OPTAHUHECKUX PANUKAIOR;

d) HakomIeHHA NOTEHUMANLHO-IETANbHBIX TIOBPEKAEHNH;

€} yKaxuTe CBOM BapuaHT OTBeTA.

Tunsl nospexaenuit moneryr JHK npu koceeHHoM aeficTeiu
paauaLnu:
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LI

a) U3MeHEeHHWE aMHHOKHCIOTHOrO COCTaBa; oTBeTa;
b) O/ HOBUTEBBIE PA3pPbIBbI, ABYHUTEBbIE Pa3pbiBbl, 0Opa3oBaHue €) YKaXWTe CBOH BapHaHT OTBETa.
LETOUHOIa0UITBHBIX CAHTOB, TOBPEKIEHHE OCHOBAHMUIT;

Pannauuonnast ruGesib KjieTok.
¢) ymeHbuieHne KosaudecTsa SH-rpymi, u ?

d) oBpasosanue aucyab(HIHBIX MOCTHKOB, H3MEHEHUE 1. PaguaumonHas rudens KIETOK HACTYMAIOMIAA Ha CTAAWH ACIICHHA:
AMIHOKHCTIOTHOTO COCTaBa; a) penpoayKTHBHas rHde:n;
€) OJHOHHUTEBBIE PA3PLIBbI, ABYHHTEBbIE PA3PhIBbI. b) mporpammupyemas rubens;

¢) unrepdasHasg rudens,;

Bknaa mostexyn CBf3aHHOM BOABI B PaJMaLHOHHOE MNOPAXKECHUE _
d) HacunbcTBEeHHAA rnbes;

monekyn JHK:
_ e) OecnpuuuntHas rubens.

a) MOJIEKY:1bi BOALI 06pa3yIoT rHAPaTHYIO 000/104KY, KOTopas

BHITTOJIHAET 3AMIWTHBIE PYHKLIMH; 2. Paamaumonnas rubes KI€TOK, HACTYIAKILAS BHE MUTO3A:
b) Montexyabl BOAbl TaCAT HOHU30BAHHBIE H BO30OYKICHHBIE a) penpoAyKTHBHas rHOenb;

COCTOsIHKA, 00pa30BaHHbI€ HEMOCPEACTBEHHO B b) nporpamMmupyemas rubesis,;

MaKpOMOJIEKYiax; ¢) mHTepdaszHas rubeb;
C) W3 MOJieKyJl CBA3aHHOH BOABI 0OpazyioTes d) Gecmpuunnnas rubesns;

cBOGOAHOPAAHKAIILHBIE COCTOSHHS, KOTOPbIC TIOBPEKAAIOT €) HaCWIbCTBEHHAs M'HOeNb.

MaKpPOMOJIEKyYJIbl; 3

. Hurepdazsas rubesp KIETOK HacTynaeT MNPH pPaTUalMOHHOM

d) He MPHHUMAIOT YYacTH B HOPMHUPOBAHHY PagHALIMOHHOIO

oTEeTa: g NOBPEXKACHUH:

a) meMOpaH K/I€TOUHBIX OPraHelLT;

€) YKaKuTe CBOH BapHaHT OTBETa. .
b) naasmaruyeckodt MeMOpaHsl;

Turst MOBpexeHHH GE/IKOB NPU KOCBEHHOM ACHCTBUM paiHalry: ¢) MemOpaHb! KAETOYHOTO #pa;
a) paspyuieHHe caxapHO-pocdaTHOIO OCTOBA; d) kaerounoit JHK;
b) noBpexieHne OCHOBAHUH; e) Geskor naa3zmMaTH4ecKoi MeMOpaHsb! KIETKH.
¢) ABYHHTEBBIE Pa3PbiBbI; 4 i
4 . ‘ . PenponyktuBHas rubens Kj1€TOX HacTymaeT MpH paiHaLHMOHHOM
d) 6Gesxu yCTOHUMBBL K AeHCTBHIO MOHHBHPYIOLIETO H3MTYUSHUS: ]
. o ' MOBPEXKICHHH:

e) VKaKuTe CBOH BapHaHT OTBETA. . -

> a) KJIeTOYHOH MeMOpaH®bI;
Briaa Monekya cBS3aHHOW BOAbl B PaiMALHOHHOE MOPAKEHUE b) xaerounoii JJHK;
MoJeryn Senka: C) CapKOILIa3MATHYECKOro PEeTUKYTyMa KIEeTKH;
a) MOJEKYbl BOIbI 00pa3yOT rHApaTHYIO 00010UKY, KOTOpad d) MemOpaH KNETOYHbIX OpraHes,

RBINOIHAET 33LUHTHbIE PYHKIMH; €) YKa)kuTe CBOY BAPMAHT OTBETA.

b) MOTeKyAb BOAbI racsT HOBWZOBAHHbBIE U BO3OYXKEHHbIE
COCTOAHKEA. 0DPa’0BaHHBIC HEMOCPEICTREHHO B
MaKpOMOIIEKYaxX;

C) M3 MOJIERYJ CBS3aHHO BOAL! 0OPa3VIOTCA
cBOGOHOPAANKANBHbIE COCTORHHS, KOTOPbIE MOBPEKAAOT
MaKPOMOIIEKYAbI:

d) He rpHUKMAa0T YHACTH B (POPMHPOBAHHN PATHALHOHHOTO

)
2
(3
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3AJJAYM IS CAMOCTOATEJIBHOT'O PEHIEHMS.

I

[NS)

-l

TTosp pefcTBMEM KakKMX 4YacTHll- HEUTPOHOB WIH O-4acTHll-
AJEpHBIE  peakuHWH  ocyluecTidroTcs  Gonee  sddexTHBHO?
OOBACHUTL OTBET.

Konuo-Kiopu obnyuanu Al}] c-uacTHuamu, B pesysibTaTe uero
HCTIyCKalCs  HeWTpOH W 00pa3soBLIBATOCH  HCKYCCTBEHHO
paIMOaKTUBHOE SApPO, MCTbIThIBaOILee 3'-pacrnai. 3anuiunre 3Ty
peakLHio.

Konuno-Kiopu ofnyuanu Mgf; -4aCTHLIAMH, B pe3yNibTare 4Yero
Mchyckancs  HelfiTpoH ¥ 00pa3soBLIBANOCL — MCKYCCTBEHHO
paMOaKTHBHOE AP0, HCMbIThIBaOWEEe B -pacnan. 3anuuwiuTe 3Ty
peaxkuHio.

Onpenenute, 4TO (M BO CKOALKO pPa3) MPOJOJDKUTEILHEE: TpPH
nepuoja MOAypactiaga MAM JBa CPEHHX BPEMEHH KH3HM
PaHOAKTUBHBIX AAEP.

Cuuras MTOCTOSHHYIO PaaHOaKTHUBHOIO pacnaia HM3BECTHOH |
HCNO/1b3YA 3aKOH PAAHOAKTHBHOIO pACriaaa, BbIBEAWTE BbIPAKCHHE
1714 IepHoaa noiypacnaia paiHOZKTHBHBIX A1CP.

TMonu3ysce Tabnuuei Mengeneepa u  yuuTblBas OCOOEHHOCTH
Pa3NUYHLIX BHIOB PaJHOAKTHBHOIO pacniaja, ofpeienuTe B KaKoi

23 -
JEMEHT mpeBpataeTtca [J 5% nocne Tpex a-pacnanos u aByx -

pacnaios.

[loap3ysace Tabaunedl MeHaeneeBa u y4yuTbiBas 0COOSHHOCTH
PasIHUHbIX BHIOB PAJUOAKTHBHOTO PacTiaja, ONpecMTE B KaKO#
5JEMEHT MpeBpallaeTCs {/33° HOCAe WeCTH Gi-pacnajios u Tpex B-
pacnanos.

Onpezenure 3apagoBoe UMCA0 Z H MACCOBOE YMCA0 A UHaCTMIlbL.
0603HaueHHOH X, B CHMBOIMUECKOH 3aMUCH peakiunii:

1) Na¥* + Hed — OF +X
2) Bel + Hes—» 8 +X

3) Lif = X — H} + He)

34

10.

11

. Paccuyurars

9. PaavioaxTHBHBIM pacrian HaTpus-24 1O MarHus- 24 HPOMCXOLUT B

COOTBETCTBUM C ypaBHEHHEM

*Nay;—»*Mg;,+B+y(1,36M3B)
¢ M3/Iy4eHueM P-4acTHIl. ATOMHas Macca W30TOMA HATPUS PaBHA
24,3136 a.e.m., a Macca BHOBb OOPa30BAHHOIO H30TONA Mardus
paBHa 24,305 1a.e.M. Mi3BecTHO, 4TO nepBOHaYAILHAS aKTHBHOCTH
vcTovHuKa coctapuna [0pKu, ¢ nepuonom nonypacrnaga 15 yacos.
Haiitu ucxoaHoe KONMYECTBO ATOMOB H30TOMa HATPHS B
UCTOYHUKE H KOJIMYECTBO BhIAC/IEHHON UM IHEPrHU B IpoUEcce
pacniaja.

PagnoakTHBHBINA pacnian aToMoB Hoda-131 npoucxonut no tuny f3-
pacnajna B COOTBETCTBHH C yPaBHEHHEM

B X+3(0,6MaB)+y(8M>B)
¢ obpasoBanreM HexoToporo BeiliectBa X. Haiiti atoMuyro Maccy
BHOBb 00pa30BaHHOTO M3oTomna X. Uepes kakoe BpeMs KOJIMYECTBO
4TOMOBR HMO/la B HCTOUHHMKE YMEHBLIUTCH BABOE, €C/IH M3BECTHO,
yto 1=11,62 cy1?

Panuoaktusupiii pacnag aromoB ¢ocdopa-32 npoHcXoauT no

THITY 3-pacriaza B COOTBETCTBUH C YPABHEHHEM
2P1s—728,6+B8(2.3M3B)+1(3,7M3B)

¢ obpaszoBaHuem H3IOTONOB cepbl ¢ aTomHOW Maccoli pasHol 32,064

a.e.M. Haiitu atomuyto maccy u3o0TonoB gocopa ¥ onpeennTs

BpeMs MX JKHU3HM, €CIH M3BECTHO, UTO IepUOi nonypacnaia

JlaHHOTO u30TONa paseH 14,3 cyTok.

. Paccumrars obuini MaccoBbiil KO3 (UUUEHT NOTIONIEHHS CBUHLIA

dororor ¢ aueprueit 10 MaB, ecnn u3BecTHO, uTO OOLIMM
aToMHbI  KOO(DHUIMEHT NOMAOUIEHUS — SBASCTCS  CYMMOM
K03 HULIMEHTOR KaXIO0TO npolecca TIOrIOLEHHA:
1(‘¢0r03¢¢em):0;] 68*1 0289 OS(xomnion) 4,~ 193*] 0-285 K{ofipasceanne
,lap)=l2,4*10"'8, NIOTHOCTS cBUHLa 11,35 Kr/m'.

KOMINTOHOBCKHIA MacCOBbIH K03 PULUMEHT
forsiowledus B BoAe ¢otoHa ¢ oueprueit 1,25 MaB. Vuurteisas,
YTO NOpy 3a]1aHHOM 3Heprun (oToHA MaccoBblil KOIQOHUMEHT
nor.rotweHus s Bogopona 0,1129 em’/rp., ans xucnopoaa 0,0570
e /rp.

)
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15.

20.

21

22.

b
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. BexoBas MeuyTa alIXHMHKOB OCYILIECCTBU.TACH (HOJ’Iy‘{HTb 30]10TO U3

JEILEBbIX M PACTPOCTPAHEHHBIX XHMHUYECKHX J/IEMEHTOB), KOTAa
pTYTh TiyTem GoMOapANpOBaHUs HeHTPOHaMK ObLia MpeBpalieHa B
30770TO. 32OMILKTE CXEMY PEaKUMH W NMOSICHHTE PALMOHATHHOCTD
takoro cnocoba gobrery 307074,

B HauanbHbIA MOMEHT aKTHBHOCTb HEKOTOPOTO pPajMOM30TONa
coctasnser 10,8 Bk. Kakopa 6yaeT ero akTHBHOCTb 10 HCTEUEHHIO

MONOBHHLI NTEpHOAA nonypacnaua?

24
. Ckosibko B-uacTuil Hemyckaeres 3a oavd yac 1,0 mxr “'Na, neproa

nonypacnaaa koroporo T=13 u.

. Paguomzoton monubaeH-99 B MOMEHT t; HUMEET aKTHBHOCTH

5%10° Bk, ¢ IOCTOSHHO#M paauoakTusHoro pacraga 0,01039 1/4ac.
Kakoif 6y1eT akTHBHOCTb UCTOHHHKA yepe3 24 vaca.

. AKTHBHOCTb HEKOTOPOTO PajHOM30TONA yMeHbLIAETCs B 2,5 pasa

3a 7 cytok. Haiitu ero nepyon nonypacraia.

. Kakas noas pannoOaKTHBHAIX A1CPp KobanbTa, fiepyod no.aypacnaja

kotopbix 71,3 cyT, pacnajercs 3a mecau?

Yepes xakoe Bpems pacragercs 35% pagvOaKTHBHBIX Aep
KasbLHg, MEPHOA Nostypacnaja koTopsix 152 ¢y1?

o 4
Tpenapat ypaxa-238 wmaccoif 1,0 r uanyuaer 1,24*10° anbda-
yacTyl B cekyHay. HaiTu ero mepro nostypacnajna.

B xpoBb HeOBEKA BBEH HEKOTOPOE KOIHMECTBO PacTBOpA,
cojepKailero ¥Na ¢ aktusnoctsio A=2,0%10" Bk. AKTMBHOCT
lem’ kpoBn uepe3 5 uacos okasanacs 0,267 Bi/em’. 1lepuon
rioNypacnana AAHHOTO M30TOma paseH 15 uacos. Halitu o0vem
KpOBH HEOBEKA.

. B xnetkax Guonoruueckoro ofwekra coaepxutces 5*10 moas

paanoakTiBHOro kobansTa-60. CKOMLKO s/ACp pacnageTcs 3a O/HH
rof, ecitd nepuos noaypacnana 3,3 roja.

. Ucrounuk *Tc npudeii B 1adopatoputo & 10 vTpa 8 NOHEIEALHHK.

9 -
PoauTedb aaHHOrO  aneMenta MO HMEET  NOCTOSHHYIO
P4/ MOAKTUBHOIO pACMaiia w=0,01039 uac,” AkTBHOCTL poanTena
A=5.0%10 bx. Kakoii 6y1eT aKTHBHOCTbH POAUTENS M NPOAYKTa B

I
(o)

[ 9]
hn

26,

(8]
~1

28.

29.

uetsepr B 10 yrpa.

131 o
- Hywimn 7’1, kotopwifi moman B opraHmsm dYenoseka BO BpeMms

paanoHykauaHoro ofcienoBaHHs, MMeEET axTHBHOCTL 2,5 MKu.
Ha#ity aKTHBHOCTD 3TOTO PaJHOHYKIIMAA [0 HCTeYeHnto 12 :1Heu
BPEMA KH3HH M MTOCTOSHHYIO pacnaia.

BrraucanTs aKTHBHOCTB M30TOMNA V, KOTOPbIN 110l B OPraHu3M
yejloBeKa B o0uiem xonuuectse 870 MKr.

90 s o
. AKTHBHOCTE Sl‘, KOTOPbIM €XEAHCBHO [ionajacT C MHHIEH B

Opranusm yesoseka, cocrasiger 0,94 bk. KakoBo sHauenue no3bl,
HaKOTLIeHHO# B Kocmoﬁ TKAHW 3a TOA, €CIAH YYeCTh, HYTO
PaAMOAKTHBHBIN pacraf 'Sr 10 CTaGHABLHOrO npoaykra “°Zr
HPOMCXOAWT B pe3yiapTaTe ABYX [-pacnagoB ¢  3HEPrUsaMu
E=0,546 Mg, E;=2.27 M3B 1 H3yueHHEM y-KBAHTOB C 3Heprueii
E,=1,734 MbB, npu 3ToM B opranusme norsiowaercs 40% sHeprun
B-pacnana u 10% onepruu v-ksantoB. J[ond OT TNOJHOM
NIOIJIOLUIEHHOH [103b! MPUXOAALIAACS HA KOCTHYHO TKaHb pasHa 0,7.

B opranusm uesnoeeka nonaio 10 mr > Fe, nepuoa noaypacnaaa
T1»=4 rona. B pesynpTate oanoro pacnaga sstaenseres 0.22 MaB
JHEPrUM. PaccudTaTh BEAWYUHY  TTOTJIOUIEHHOM  JO3BI  OT
PaaMoaKTHBHOIO pacnaja * Fe B Tedenue 10 et.

J
KakoBo MaKCHMaJlbHOE KOJNHMYECTBO pPafHOHYKIMAA “Sr, npu
nonafaHiK KOTOPOrO B OpraHM3M He Gyner npesbllieHa 1033
1 MI'p/ron. Hepuon nonypacnana T,,,("Sr)=28 aer.

12

. Yepes opraﬂu JbIXaHUS B opraHu3Mm deiaoBeka nonano 100 Mkr

239
wiotona “°Pu, nepvon mnomypacnaga T;(* Pu)=2,4*10" ner.
Paccuurars BEIWYHUHY MIOTIOIIEHHOH 103b! OPraHu3MoM UYC/I0RCKa
23
B TeueHuH 10 neT B pesynbTate pacnaza - Pu.
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KOHTPOJILHBIE BOITPOCHI

[fpenMeT M 3aiaudl PaaMalMOHHOH OHOMH3MKM. AKTYaTbHOCTH
npobiiem paInalHOHHOH SHOGU3UKYL.
3aKOHOMEPHOCTH ~ OHONOTHHECKOTO  JCHCTBHS  MOHH3HPYIOLIEro

" M3TYYEHMS.

@'J]P\»)

~1

10.
1.

o)

L

13.
14.
15.

[ToHATHE PaMOaKTUBHOCTH. BHbl paioaKTUBHONO pacnaja.

3aKoH paJMOaKTHBHOTO paciaia.

EHHLb] M3MEPEHHS PAIHOAKTUBHOCTH. PaIHOaKTHBHBIE PAABL.
EcTecTBEHHas M UCKYCCTBEHHAS PaJIMOAKTHBHOCTb. [PUMHHBI
BO3HHKHOBEHHA.

[ToHsTHE HCKYCCTBEHHOW pajMOaKkTMUBHOCTH. Tunbi  saepHbix
npeBpaileHuil.

OcobeHHOCTH O-pacniaa.

OcobeHHoCTH B-pacniaza.

By, 1bi HOHH3HPYIOILETO W3.TyYEHHUS.

Honnsupyroliee 3neKTPOMArHHTHOE H3NyH€eHHeE, er0 0COOEHHOCTH.
KopryckynspHoe Hly4eHHe, eTo 0COOSHHOCTH.

B3auMOACiCTBHE HOHH3UPYIOWErO H3TyHEHHS C BEIECTROM.
KOCBEHHO HOHH3HMPYIOLLEE H3TYUSHHE, Er0 OCOOEHHOCTH.
CpaBHuTeNbHAS XaPAKTEPHUCTHKA PEIKO H [LIOTHO HOHM3KPYIOLLEro

U3JTVHCHHUA.

. 3aKOH NONIOILEHUS HOHH3UPYIOUIErO U3AYHEHM .
. ®usnueckue  MEXaHHM3Mbl NMOrfAoUieHHd  JHEprvu ramMma U

PEHTIEHOBCKOTO H3TYHUCHNA.

. Dusnueckne MEXaHH3Mbl NMOrIOLICHNRS HeﬁTpOHHOFO U3 TYUYCHUS.
. OusuyeckrMe MEXAHU3Mbl  TIOTJIOWUEHHA  3HEPrud  YCKOPCHHbIX

YacTHL.

. [ux Bpera. [IpakTHueckoe NpAMeHEHKE AAHHOTO ABICHHUA.
. Dpdexrs,

KOTOPbIE  BO3HMKAIOT  OpPH  B3aUMOACHCTBUM
KOPIYCKY/IAPHOTO M 2NEKTPOMArHHTHOTO — MOHM3MPYIOLICrO
M31Y4EHHAS 3 BELIECTBOM.

. TMonsTHe 1031, MOIHOCTY 103bl. EAMHALE! U3MEPEHMS 103,
. [IpoctpancTBertoe pacnpeienenne wonoe. Jlnnelnas nepesaua

JHEPIHH.

24, OtrocaTenbHad OMostoruucckas 3hOEKTHBHOCTD Pa3HiHbIX BHRIOB

H3IYHCHUS.

3. 3aBUCHMOCTL OTHOCHTEALHON Guoioruueckoil 3pdexTUBHOCTH OT

JHHEHHOW nepeaayy 3HEPrHH.

29.

30.
3L

32
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2
b

34.
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. KocseHHoe pelicTBue  paauaimu.  PanudaunOHHO-XHMMYECKOE

TIpeBpaIeHHe MONEKYJT BO/IbI.

. OKMCIIUTENbHO-BOCCTAHOBHTENbHBIE CBONUCTBA PAiMKATOB BOMIBL.
28. CpaBHuTeNbHAs XapaKTEPUCTHKA TIPOAYKTOB DAAMOIM3A BOIbL.

PaananuoHHO-XHMHYECKH BBIXO,

Ilpamoe ¥ koCBEeHHOE NEHCTBHE HOHM3UPYIOLIErO W3TYdeHHS Ha
Buonornyeckre 0ObEKTHI.

OcHOBHBIE NONOKEHUS TEOPUH MULIICHEH,

Monens oaroro nonanauus. ARanu3 "0aHOYA2pHBIX" KPHBbIX.
Mozeis MHOTUX nonagaHui. AHanW3 "MHOTOYapHbIX" KPUBBIX.

. CrpykTypHo-MeTabonuueckas Teopusi A.M. Kyszuna: ocoBeHHocTH

H €€ OCHOBHbIE MOJI0KEHNS.
Hpamoe neiictBue paamauun Ha MakpoMonekyasl. OueHka
NapaMeTpoB MaKpOMOMEKYJL.

. Hospesxxnenne monexya JIHK npoaykramu paauonusa Bossl.

. OcHoBubie THIIBI peakuuii pagukaiosn BOJib c
6ROMaKPOMOSTEKY NaMH.

. BHYTpUMOneKyIsSpHas U MEKMONIEKY/TAPHAS MUTPALMA YHEPIUH.

. Aprenne kucropoaHoro 3 bekra.

. Kosdduumenr KHCJIOPOAHOTO YCHIICHUS. 3aBrUcUMOCTD

KHUCJIOPOAHOTO 3 ]EKTa OT KOHIEHTPALMH KHCIOPOAa B Cpene.

. Bugel panyanMoHHoli rudenit KIETOK U WX 0COBEHHOCTH.
. PemponyxrupHas ruGenb KIeTOK. MeXaHU3Mbi  pajiallAOHHOIO

nospexxaenns kierounoil JIHK.

. Unrepdaznas rubens kiietok.. Posib nnasMarudeckux membpan.
. Nospesxaenve m1asmaTnueckux MeMOpaH NpOAYKTaMu pajuonnsa

BOABL.

. OcobeHHOCTH MOJCIMPOBAHNSA PAIMOBHOIOTHYECKUX SDDEKTOR.
. OcoBennocTH Moaenu cocrostua Kanocca u Homura.
. OraenbHble cIyHay peilleHis cHeTeMbt ypasHeHuil moaenu Kanocca

u Toavra.

. Hefictue wu3nyuedns Ha oprannsm. OCHOBHBIE  MCTOUHHKH

OGH}”‘!EHME HETOBCKA.

. OcoberHocT AeMicTBHS MalbIX 103 paddauuy. SIBacHue ropmesuca.
. Tipobaema paHalHoOHHOrO KAHUEPOreHE3a U €10 0COGEHHOCTH.

. CucreMa KIeTouHOTro 00HOBICHUS,

. PanuouyBCTBATE 1IbHOCTS. PainopesHeTeHTHOCTE.

. PanuodyBeTBUTENBLHOCTE TKAKEN H OPratoB.
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53.
54.

61.

62.
63.
64.
65.
66.
67.
68.
69.

70.
71

. Comarudeckue

PannodyBCTBHTEILHOCTL OPrani3Ma MIEKOIUTAIOUINX.
OcobedHocTr  JIeWCTBMS HA  OPraHu3M  WHKOPHOOPMPOBAHHLIX
PaTMOHYKIHIOB.

. [yt nocrymieHus 1 pacripeaesieHHe paJuoHyKIH/IOB B Opran13me,
. Kpuruueckue opraHel npy yc/10BUM 001ero 06ay4eHus opraHusma

¥ MHKODPTIOPHPOBAHHBIMHM PaIHOHYKTHIaMH.
NOCJEACTBHS  JAGHCTBUS  HOHH3MPYIOLLErO
wityueHus. OOpa3oBaHie 3OKAYECTBEHHBIX ONyXOeH.

. TIpoBreMa 3ailMTh! OPraHH3Ma OT M3/yUECHHS.
. Monudukauus paaialHOHHOTO OTBETa: PaIHOCEHCUOHTU3ATOPS.
. PapuonpoTekTopbi: 0COGEHHOCTH M OCHOBHBIE QH3HKO-XHMHUYECKHE

cBOHcTBA.
CynbruapuibHas o
PaTHOIPOTEKTOPOB.
KoHLenuus 3HA0reHHOro GOHa panlope3sHCTEHTHOCTH.
Paiope3sucTeHTHOCTh OMYXOJIEBBIX TKAHEH.

Jlyueras Teparnus OIyXoneh.

MeTozbi VIIPABACHAS PaIHOYYBCTBHTELHOCTBIO TKAHEH,

3auMTa HOPMATHLHBIX TKaHel B YCIORUAX JTy4€BOH TepanuH.
Hcrnonb30oBatue B JTyHeBOH TepanH TSOKEAbIX SAEPHBIX YaCTHILL
Sxosoruueckye nocaeacTsus asapun Ha YepHoOwitsexoi ADC.
MzoronHbiit cocta Boibpoca Ha YADC. CocTosHUuE IKOCHCTEMB! B
30He aBapyud YADC.

[Tpobitemb! paatalOHHOMN 3aIUMTbI OKPYKAIOIEH CPelbl.
PaquOHYKJIHAHOE 3arpsI3HEHME OKPY KalOWieH Cpe/ibl: HCTOYHHKH U
NOCAEACTBHS.

FAHIIOKCHYECKAasA THNOTE3b! AeucTBuUs

TEMN CEMIHAPCBKUX 3AHSATH

Temu 3aHATH l Jlitepatypre
JKepeno, Ne
1. | HpupoaHxuii pagiagitnui don ta Horo 3HaueHHs "
|| s KKTTA Ha 3emil 4, 15,19, 27
2. | Bignopnenus cy0leTaisHUX Ta  [OTEHLIHHO
JICTATBHUX [TOUIKOKEHD KITHH. 6,7, 16,17, 33
3. | B3aemMo3p’sa30k  MeMOpaHHHX Ta KJITHHHUX 11.21. 24. 26
edexTis pagiauil. e en
4. | Poab  CTPYKTYpHUX MOUIKOMKCHb reHoMa B 18.28. 29
MeXaHi3mi perpogyKTHBHOT 3arufesi KiaiTHH. P
5. | PagiodyTnuBicTe  Ta  PaliOpPE3UCTEHTHICTH
Oionoriunnx  o6’extiB:  WpHYMHM  pisHoi | 12,23,27
PaaiouyTIIHBOCTI.
6. | Biggaseni Hacninky Aii pagiaiii Ha opratism. 2,4,5, 16,19
7. | Paniauifina oOpo0ka MeanuHux npenapartie Ta 14.26. 94
iHCTpyMEHTIB. e
8. | Paniauifina Giodiznka HOpMaIbHOT Ta MyXJIMHHOT 16.18.28. 34
TKaHMH. o
9. | PagioakTuBHI i30TOMH 9K METOI JOCAIAKEHD. 5,11, 16, 18,
19 |
10.| Merabonism 1 Oionoriuni edekTH BKHMBICHUX 5 99 97 1
pafioHykiais. e
11.] Exosorivdi acniekry yHKUIOHYBaHHS aTOMHHX 8 20.725
e1eKTPOCTAHIIM T
12.] Hopnobu:1b: NPHUYHHY Ta HACTIAKH. 22,32
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IIPUKJIAIU PO3B’A3AHHSA 3AAY.
Hpuxaaa 1.

PajioakTUBHHA poO3l1al aToMiB padioakTUBHOT pedyoBUHH X
BiAOyBaeThCs N0 TUIY B-po3nany B BinOBIAHOCTI 40 PiBHAHHA
X—>"K+B7(1,2MaB)+y(1.29MaB)
3 yTBOpeHHAM i300apy kanito-41 3 macoro 40,9784 a.o.m. 3uaiitu
aTOMHY Macy eieMeHTa-Nonepe HHKa.

PO3B’A3AHHA

BeranosuMo crmiBBigHouIeHHs MKk 1MeB ewneprii Ta macow
PEUOBHHH B a.0.M.. 18 TOro, o0 3MIHMTH Macy aromy Ha | a.o.m.
HeoOxiaHO 3aTpariTh erHeprito B 931,482 MeB, 10010

1 MeB=1,074*10" a.om.
I a.0.Mm.x931,482 MeB

Ockinbky B AaHiH YMOBi HIeThCsl MOBA PO NMpoUEC po3naLy, TO
Maca nonepeaHuka Oyde OiNblIOIO 33 Macy 3HOB YTBOPEHOIoO
pagionywiiay. Bianosinso, HeoOXiAHO cKJIacTH BCI JOQATKM B npaBiit
YaCTHHI PIBHAHHA B NEPEPAXyHKY Ha a.0.M.:

X=40.9784+12-1,074-10°+1,29-1,074-107=40,98018

IIpuxnan 2.
BuzHAYHTH B CKUIbKUM pasiB  FMOHATKOBA KLTbKICTb  siaep

paTioaKTUBHOIO 130TOfY 3MEHIMHUTLCS 33 TPH POKH, KONH 33 PiK BOHA
3MeHLInNacs B 4 pasi.

PO3B'A3AHHA
3ridHO 3 3aKOHOM PaJIOAKTUBHOIO PO3Naly MaeMo:
Nl = NO exp(— /Ltl) - KiFBKICTh AP, U0 3ATHLIHIHCS Yepes

PiK;
N_= No exp(— /?Jﬂ) - KIBKICTD S/1ep, O 3aTHLIKIMCS Hepes
3 pokH.
3MeHLIeHHs KINbKOCTI 5Aep B 4 pasu 3a pik MOXKHA NPEACTaBUTH
S
N /
0 ) .
—_—= exp(/lil =4, 3BLACH 3HaXOAUMO cramy
XN’v

In4

panioaKTHBHOrO posnaly: A = —.
4
3MeHLIEeHHS KUTSKOCTI siep 3a 3 POKH MOXKHA NPEACTABUTY AK:
N, ( Ind-r_
= exp().t ): exp| ——=
2
L 1
2 i
3nificHUBIIN BCi MiACTAHOBKM | BUKOHABIUM Ail AI3HAEMOCH, IO
32 TPH POKH KUIBKICTb SA€p 3MEHLIIacs B 64 pasu.

N

Hpurkaax 3.

BcranoputH, skuil BIICOTOK BiA nmOYAaTKOBOI KUTBKOCTI szep
padioakTHBHOI'O i30TOMY He pO3maieThes depes uac t, HIO AOPIBHIOE
JBOM CepeliHiM YacaM HUTTS (1) pagioaKTUBHOIO Aipa.

PO3B’SI3AHHA
BenuunHa cepeaHBOro Hacy SKUTTA pajgiloHykliny obepHeHo

MponopuiHHa cTadiii panioakTHBHOrO posnany: T =;, BiUTOBIAHO

yac t = 27 =

> e

3rifHo 3 3aKOHOM  pajiOaKTHBHOrO  po3najy  KiIbKICTh
palioHYKTiZiB, Ki He po3naayThed 4yepes uac t Oyfe NMpecTaBieHa:

— =exp(~ it)= exp(— A-—i=0135
N AJ

i

0
Yepes wac t B 3pasky sanuwmrtbes 13,5% sgep, gki He
po3nanucs.

Hpuxnan 4.

Bugectu hopmy.ty aAas LWRMAKOCTI (aKkTHBHOCTI)
PalicaKTHBHOrO PO3Nady udepes fepioj HAniBpo3nagy Ta NOYATKOBY
KinbKicTs Ny pallioakTHBHUX ATOMIB.

PO3B’A3AHHA
3MiHa KUIBKOCTI Pa1iOSKTMBHMX SiAep B DKEpEdi 3 4acoM
BU3HAUAETbCH Ak dN = —ANdt . 3sigcu, WBHAKICTL PagioaKTHBHOTO
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Edl 7% -
po3nany MOKHa TIPEACTABHTH: i—;—! = AN = A, wo it 6y/le Bu3HAYATH
Z]
AKTUBHICT,  paAiOAKTMBHOTO  Jkepena.  BpaxoByrouwm — 3aKOH
paaioakTuBHOTO ponagy N = N0 exp(- At) Ta criBBigHOWICHHS, ke

fOEAHye CTaly pajioakTHBHOTO poO3Naly Ta MeEpioa HaiBposnalsy

In2 P :
amep. A =——., MaEcMO  HEOOXiZHMA  HaM  pe3ysbTal:
12
In2 . n
A= -Nyexp| ——1
12 1/2
Ipuxnan S.

InauBiayaibHa 1038 ONPOMIHEHHS, KA OTPUMaHa NiJ BOAHBOM
pamioakTHBHOTO Mkepena %Co npotarom 10¢, cknazae 100 I'p.
CkigpkH QOTOHIB raMmMa-ONPOMIiHEHHA NONaN0 MPH UbOMY B OPraHisM,
SKILO KOXKHHMI (OTOH BTpauae B TKaHMHaX Tina O6ausbko 40% cBoei
eHeprit.

PO3B’A3AHHA
fTpu poznaai “Co VTBOPKETbCA 2 TaMMa-KBAHTH 3 EHEPTICIO
1,33 1a 1,17 MeB (aus. cxemy).

Cxema po3nany paaioakTUBHOIO KobaIbTy

. 8
807 . 2.50 MR
I Py
Y
1.33M=B
=
“ 0 Wi=B

80N

KoxHa Taka napa ¢oTOHIB BuAllse B TKaHWHAX OpraHizMy
qroavud (1,33+1,17)*0,4=1 MsB=1,3 *10-13 [ix.

Hns moauay Barowo 75 Kr noriuHyTa J03a BiX OnHiEl napu

-13
, 1,3-107"° e }
doTonis cknagae —————— = 213107 1p
75ke
Tpu onpominensi B 1031 100 ['p uucio ¢otoxis, mo norpanuiu
JI0 OPraHi3My JMIOJHHH CTAHOBUTHME:

100

_ g i6
2131078 =94-10

Hpukaan 6.

B oprasism smoaunu notpanino 10 mr “Fe. 3uaiitn sHaveHHs
noraunyToi 7103d 3a 10-piunuii nepion. [lepion wanisposmany
$Fe=2,9 poku, Q=0,22 MaB.

PO3B A3AHHA

Slxa kinpKicTs 130TONIB posnanacs 3a 10 pokis?

(' 0,693-1

N =N, -expL— = N, -exp(-0,239-1) = 0,926

172

I3 10 mr i3oTomny 3a 10 pokis po3nanocs
Ng—=N=10-0,926 =9,074m2.
KinbkicTs saep, uo posnanucs:

1073
NN = m N, = 9,074-10

4

KinbgicTb eHepril, o BUALIHAACS TTPH UBOMY
0=0.22:0,99-10° = 2,19-10" MeB = 3,5-10° I

HAas moadHu Barowo 75 KT MOTAMHeHa mo3a BiA  posnany
53
9.074 mr °Fe craHoButHME:

- [ §
3310 e 047.100 4

75ke Ke

.6,023-10%* =0,99-10%

=0,047-10%Ip
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Jorapudim eneprii dorony

Tabnuus 1.
Pa/lioaKTHBHI €/IEMEHTH, AKi BUKOPHCTOBYIOTH K raMMa-/kepena
lsoron ooy | snponmonanis ep

KoBanst (Co) 5,3 poky 1,17-1,33
Cenen (Se) 127 1i6 0,07—0,4
Kaamiii ("*Cd) 470 1i6 0,086 - 0,336
Tenyp (' Te) 90 1i6 0,0885
Lesiit (**Cs) 2,3 poky 0,202—1,367
Llesiit (*'Cs) 30 pokis 0,662
€sponiit (*Eu) 8,5 poky 0,399—1.4
Tyniii (' "°Tm) 129 1i6 0,08
Tanran (***Ta) 115 ni6 0,462—1,23
Tpuniit (*2Ir) 75 1i6 0,137—0.,651

Tadnuug 2.

PanioakTusHi eneMeHTH, sIKi 3aCTOCOBYIOTH AK [3- BUIIPOMiHIOBAYI

IsoTor Uepioﬂ Maxcnmgnma eHepris
HaniBpo3nafy BUITPOMiHEeHHA, MeB
®ocop (P) 14.5 no6u 171
Crponwiit (*'Sr) 28 poxis 0,61
Itpiit (Y) 64.3 rox 2.26
PyTteniit (Ru) 360 1i6 0,039
Pogiit (Rh) 30 2i6 2,0
3oioro (Au) 2,69 nobu 0.96
Taniit (T 4,26 poky 0,765
Hoa (1311 8 16 0.250
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