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1. OITUC HABYAJIBbHOI JUCLUIITHU

MerTta

@dopmyBaHHS TIAMOOKOTO PO3YMIHHS TPUPOAHM 10HI3YIOUOTO
BUIIPOMIHIOBaHHS, (I3UYHOTO 3MICTYy 3aKOHIB Ta MOHSTH
aaepHoi (i3uku. 3HAHHA XapaKTEPUCTHK Ta BJIACTUBOCTEH
HYKJIOHIB Ta siep; MOJENCH siiep, palioaKTUBHHUX DPO3IA/IiB,
SIEPHUX PEAKITIH.

KomrereuTHIC T

K23. 3patHiCTh OLIHIOBAaTH pPIBEHb EKOJOTIYHOI 3arpo3d Bif
pajiamiitHoOro Ta IHMMX TEXHOTCHHUX BUIIPOMIHIOBAHb.

Pesynprar
HaBYaHHSA

IIP19. Bwmitu igeHTH(iKyBaTH CHEKTPH BUIIPOMIHIOBAaHHS,
BU3HAYATH KIUIbKICHI XapaKTEpPUCTUKUA BMICTY Ta pO3CIIOBAaHHS
PamMIOHYKIIAIB y MOBKULI, MPOBOJUTH aHAJi3 Ta 1MEHTU(IKAIliO
PaiOHyKIIi/IiB.

ba3oB1 3HaHHS

3HaTH  BJACTHBOCTI  sJ€p, 3aKOHM  BUIIPOMIHIOBAHHS  Ta
PanioaKTHBHOTO PO3MALY

ba3oBi BMiHHS

BMITH  OI[IHIOBAaTH  HACTIAKK  SIIGPHUX  peakiii, eHeprii
BHUIIPOMIHIOBAHUX YaCTHHOK.

ba3oB1 HaBUYKH

Ha ocHOBI 3HaHb (Pi3UKH 10HI3YIOUOTO BUITPOMIHIOBAHHS OI[IHIOBATH
CTYImiHb  HEOE3MeYHOCTI  pajianiiHo-3a0pyIHEHUX 00’ €KTiB,
3armo0iraTi BHHUKHEHHIO HEMIACHUX BHIAJKIB 1 TpodeciitHux
3aXBOPIOBAaHb MPALIBHUKIB TIPU POOOTI iX 3 JHKEpeTamMu 10HI3yI040ro
BUITPOMIHIOBAaHHSI.

[ToB’s13aHi

cuiiadycu

[Tonepenni Hemae

TUCITUILTIHH *)TeopeTUUHOO OCHOBOIO BHOIPKOBOI AUCHUILIIHU «TeopeTudHi OCHOBH
¢BUKKM  1OHI3yIOUOTO BUIPOMIHIOBAHHSA» € KBAaHTOBA MEXaHIKa,
creuianbHa  Teopis  BIAHOCHOCTI,  MaTeMAaTWYHMHA  aHami3  Ta
mudepeHuianbHi piBHAHHS B 00Cs31 OCBITHBO-TTPOGECIHHOT TpOrpamMu.

Hactynni Hemae

TUCITUILTIHH *)lucuumuiiHa € OCHOBOIO IPU BHUBYCHHI HEIKUX IHTaHb 3 KypCiB

pamioeKoIorii Ta paaianiiHo1 Oe3MeKH.

KinpkicTh rogua

nexmii: 30 ro.
npaktuyHi 3aHATTa: 30 rom.
camocriiftHa pob6oTa cryaentis: 60 roJ.




2. MPOT'PAMA HABYAJIBHOI JUCIHUILJIIHUA

2.1. Jlekuiitni moxy.Ji

Kon HasBa moxayns ta Tem KinekicTs Toany
aymutopHi | CPC
Xapaxkmepucmuxu ioHi3y104020 6URPOMIHIOBAHHA

Tema 1. XapakTepuUCTHKH aTOMHOTO sipa, MOJEINI
ML | ATOMHHX sIep. Eneprernysni criekTpu siiep. 8 5

Tema 2. Buau 10HI3yI040ro BUIIPOMIHIOBAHHS Ta iX

BJIACTHBOCTI. Anbda-, Oerra- Ta Tramma -
BUITPOMIHIOBAaHHSI. 8 5
MoayJibHA TeCTOBA KOHTPOJIbHA podora Nel 5

IIpoxooicennn adepHux YacmuHoK Kpizb peuosuHy.
Hoepui peakuit.

Tema 1. Po3scisHHa sgepHmX dYacTWHOK. [lepepis
PO3CISTHHSL. 4 2
Tema 2. fnepni peaxiii. IMoxin Ta CHHTE3 6 5

SM-JI2 | arommmx snep. CloHTaHUN O

Tema 3. Iloxin i30ToMmiB ypaHa mia Ai€l0 HEUTPOHIB.

JlaamroroBa peakis. Koadimient posmHoxenns. SnepHi 4 3
pEaKTopH.

MoayJ/ibHa TeCTOBAa KOHTPOJIbHA podoTa Ne2 5
Pazom 30 30

Koncynpranii: Anapianosa 1.C., 3rigHo 3 rpadikomM KOHCYIbTaIlild, 3aTBEPHKEHUM Ha
3aciganni kadenpu: nouneinok 3 16.05 (ayn.301 (2))

2.2. llpakTHYHUIT MOTYJIb

Kon HasBa moxayis ta Tem KinekicTs Toan
aynutopHi | CPC

3M-I11 IpakTuunuii Mogyab Nel. Po3B’si3yBanHs 3amau 3a
TeMaMu JeKIiiHoro Moy 3M-JI1.

Tema 1. XBuiiboBa (pyHKIIisl, BIaCTUBOCTI, 3MICT, YMOBa
HOPMYBaHHS. CriBBIHOLIECHHS HEBU3HAYECHOCTEU 6 4
Ieitzenoepra. PiBusans Lpeainrepa muist craiiioHapHUX CTaHIB
y BUMNaAKy 1) BibHOT YaCTUHKH, 2) YaCTHHKHA B HECKIHUCHHO
rIMOOKIM OJHOBUMIPHIM MOTEHIIUANBHIN sMml. [IpoxomkeHHs
YaCTMHKHU Kpi3b MOTEHIIaNbHUl Oapep. TyHenbHBIM 3(]eKT.
KBanTOBMI1 rapMOHIYHHI OCIIMIIATOD.

Tema 2. BmactuBocti  sjuep: Maca, 3apsij, CIIiH;
po3mipu siiep. Hedext macu. Enepris 3B’ s13ky snpa. @opmyna 6 6
Beiinzekepa. BiacTuBOCTI siiepHUX CHII.

3aKOHM  pPaJiOaKTUBHOTO  poO3many.  AKTHUBHICTb
pamioakTuBHOrO npenapary. PamioaktuBHi psau. Enepris, mio 8 8
BUJIUTSIETHCSL BHACHIJOK pO3MajiB. o-po3man, [-po3man, Y-
nepetBopeHHs. Popmyna ['elirepa- Herrona.




3M-I12 HpakTuunuii Mogyab Ne2. Po3B’si3yBaHHS 3a1ad 3a
TeMaMu JeKIIHHOro Moy 3M-J12.
[Tepepi3 po3cistHHS SASPHUX YACTHHOK. 2
SAnepui peakmii. Ilepepiz peaxuiit. Kanamm peakitiii.
Peakmii mix miero y-xBaHTiB. Peakiii mig Ji€r0 HEHTPOHIB. 8
Jlanmorosa peaxiisi. KoediiieHT po3MHOKEHHS] HEUTPOHIB.

Pazowm: 30 25

Koncynpranii: Anapianosa 1.C., 3rigHo 3 rpadikomM KOHCYJIbTaIliid, 3aTBEP/KEHUM Ha
3aciganni kadenpu: nouneinok 3 16.05 (ayn.301 (2))

2.3. CamocrTiiiHa po0oTa CTyJleHTa Ta KOHTPOJIbHI 3aX0au

Kon 3aBaanns Ha CPC Ta KOHTPOJIbHI 3aX0AH KinbkicTh Crpok
MOJTYJISt TOJIUH MIPOBEICHHS
CPC (cemecTp,
THKJICHB )
3M-JI1 | IlizroroBka Ao JEKIIHHUX 3aHATH 10 1-8 Tk neHs
BukonanHsd MOZIyNIBHOI TECTOBOI KOHTPOJBHOI
po6otu (000B’A3KOBHIA) 5 8 THKIeHb
3M-JI2 | IligroroBKa 0 JIEKIIHHUX 3aHATh. 10 9-15 TmwxaeHn
BukonanHa MOZIy/IBHOI TECTOBOI KOHTPOJIBHOI
po6otu (000B’A3KOBHIA) 5 15 Tk 1eHb
3M-I11 | [TigroToBKa 10 MPAaKTUYHUX 3aHATh 10 1-10 Tk aeHb
[TigroroBka hi () YCHOTO ONUTYBaHHS 5 14 tnxneHn
(000B’SI3KOBHIA).
3M-I12 | [TigroToBKa 10 MPAaKTUYHUX 3aHATh 5 10-15 tuxaeHb
[TigroroBka hife} YCHOTO ONUTYBaHHS 5
(000B’SI3KOBHIA).
[ligroToBka a0 3aliKOBOI KOHTPOJBHOI poOOTH 5 15 TuxaeHb
(000B’s13KOBHIA)
Pazom: 60

2.3.1. Memoouka npoeedenns ma ouiHIOBAHHA KOHMPOIbHO20 3ax00y 011 3M-JI1,
3M-JI2.

Opranizaiiisi KOHTPOJIIO 3HaHb CTY/IEHTIB MOOY/IOBaHA 32 HAKOMHYYBAJIbHO-MOIYIbHUM
MPUHIMIIOM 3TiHO BUMOT Aitodoro B yHiBepcuteri I[lonmoxenns «lIpo mnpoBeneHHs
M1JICYMKOBOT'O KOHTPOJIIO 3HAHb CTYJEHTIBY.

3 meopemuyno2o KypCcy HaBUaJbHOI IUCIMIUIIHK CTYJIEHT IMOBHHEH OyTH TOTOBUM
BI/INOBI/IaTH HA YCHI 3alIUTaHHS JICKTOPA IT1]1 Yac JICKIIMHUX 3aHSTh.

dopmamMu KOHTPOJIO 3aCBOEHHS TEOPETUYHHMX 3HAHb € YCHE ONMUTYBAHHA IiJ dYac
JCKIIHHUX 3aHsTh (MMOTOYHUI KOHTPOJb), MOIYJIbHI KOHTPOJIbHI POOOTH 33 KOXHUM
3MICTOBHUM MOJyJIeM (BHYTPIIIHBO CEMECTPOBUN KOHTPOJIb), CKIIAJaHHs 3aiKy (IMiJcyMKOBa
arecTartis).

Bapiantu MOQynbHUX KOHTPOJIBHUX POOIT MICTATH 25 3alUTaHb Y TECTOBOMY BHUTJISII.
Koskna BipHa BimoBib omiHioeThes y 1 6an (3M-JI1, 3M-J12). MakcumaibHa KiTbKICTh OasiB
3a BHMKOHAHMH BapiaHT KOXHOI MOJYJIbHOI KOHTPOJIBHOI pPOOOTH CTaHOBITH 25 OaJiB.
MaxkcuManbHa KUIBKICTh OalliB, Ky CTYACHT MOXE OTPUMATH 3 JEKIIHHOT YaCTUHHU, CKIIAJae
50 daJiB.
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2.3.2. Memoouxa nposedeHHss ma OUIHIOBAHHA KOHMPOIAbHO20 3aXx00y 0nsa 3M-
I11,3M-I12.

dopmoro KOHTpOJO MpakTuyHoro moaymo 3M-II € ycHe onuTyBaHHS mia dYac
NPOBEJICHHS MPAKTUYHUX (CEMIHAPCHKUX) 3aHATh 3a TeMaMH JIeKIiiHOro Kypey. Jlo miel
OLIIHKK BXOJMTH OKPIM ONUTYBAHHS OI[IHIOBaHHS pOOOTH TiJ Yac pO3B’sA3yBaHHA 3ajad,
CHUCTEMAaTUYHICTh MATOTOBKH JI0 3aHSATh, CHCTEMATHYHICTh BIJ[B1IyBaHHS.

Bcroro 3a npaktudsi (ceMiHapchki) 3aHITTs CTYyAEHT Moxe oTpumMati 50 Oais.

3arajgpbHa MakcHMMajbHa KUIbKICTH OaiiB 3 JUCHUILIIHU «TeopeTudHi OCHOBU (Pi3uku
10HI3yI0UOTO BUIIPOMIHIOBAHHS», AKY CTYIEHT MOXKE OTPHUMATH 332 TEOPETUUYHY Ta MPAKTUUHY
yacTuHH, ckiamae 100 Ganis.

2.3.4. Memoouka npoeedeHHss ma OUWIHIOBAHHA KOHMPOJIBbHO20 3aX00y 0J1A
cemecmpo8ozo 3aniKy

Jlomyck /70 ceMecTpoBOro 3ajiiKy 3a MiJCyMKamMH MOAYJIHHOIO HAKOMWYyBaJbHOTO
KOHTPOJIO PeriaMeHTyroThes 1. 2.4 TlonokeHHs mpo MpOBEAEHHS MiJACYMKOBOTO KOHTPOIIIO
3HaHb CTYACHTIB, a caMe, CTYJACHT BBAXKA€THCS JOIYIIEHUM JIO IMIJCYMKOBOI'O CEMECTPOBOTO
KOHTPOJIFO 3 HaBUYaJbHOI JAWCIUIUIIHM, SIKIIO BiH BUKOHAB BCI BHAM poOiT, mepeadadeHi
poOOUOI0 HABYAIBHOI MPOTPAMOI0 TUCHUILUTIHK 1 HaOpaB 3a MOJYJIBHOIO CHCTEMOIO CyMY
OaniB He MeHIIe 50% Bix MaKCHMaTbHO MOXKIIMBOI 32 TEOPSTUYHY Ta MPAKTHYHY YaCTHHY (11151
3aiKy). SIKIIO JMCIMILIIHA 3aKiHYYEThCS 3aJiKOM, TO CTYJACHT MHIIE 3aJiKOBY KOHTPOJIbHY
poboTy, a inTerpanbHa ominka (B) mo auciuIuiiHi po3paxoByeThes 3a POPMYIIO0

B =0,75x 03 + 0,25 x O3KP,

ne O3 — kinbkicHa oriHka (y BiJICOTKAxX BiJl MAKCUMAJIbHO MOXIIUBOI) 32 3MiCTOBHUMHU
MOJIYJISIMH,

O3KP - kinbkicHa omiHka (y BiJICOTKax BiJi MaKCHMMAaJIbHO MOXIIMBOI) 3aJliKOBOI
KOHTPOJIBHOI POOOTH.

CryzneHT, KUl HE Ma€ Ha TOYATOK 3aJIiIKOBO-€K3aMeHAIlIHHO1 cecii 3a00proBaHOCTI 1O
JUCIUILTIHI, [0 3aBEPIIYEThCS 3aJIKOM, OTPUMYE SIKICHY OIIHKY («3apaxoBaHO» abo «HE
3apaxoOBaHO»), SKIO MAa€ HA OCTAHHIN JICHb CEMECTPY IHTETrpajbHy CyMy OasliB MOTOYHOTO
KOHTpOItO, jocraTHio (60% Ta Oinmbliie) Ui OTPUMAaHHS MMO3WUTUBHOI OILIHKH, Ta HE MEHIIE
50% Big MakCcMMaIbHO MOXKIIMBOI CyMHU OalliB 3a 3a11KOBY KOHTPOJIBHY POOOTY.

3aJikoBa KOHTPOJIbHA po0OoTa 3 AUcUMILTIHU «TeopeTndHi OCHOBU (DI3UKU 10HI3YIOUOTO
BUIIPOMIHIOBAHHS». IPOBOJIUTHCS Y TECTOBOMY (pOpMaTi 1 CKIaiaeThes 3 25 TECTOBUX 3aBJIaHb,
B SIKI BXOJSTh TEMH JICKIIMHUX Ta MpPaKTUYHUX MonaymiB. [IpaBuiibHa BIAMOBIAR HA KOXKHE 3
TECTOBUX 3aBJaHb OIIHIOETECS B 4 Oamn. MakcumanpHa MoximBa ormigka 100 oOasmis
ekBiBasreaTHa 100% MpaBUJILHUX BIAMOBIACH. 3allik MPOBOIUTHCS B ayAUTOPIi Migyac
3aJIIKOBO-€K3aMEHAaIlIHHOT Ccecii.

3. PEKOMEHJAIIIL O CAMOCTIMHOI POBOTHU CTYJIEHTIB
3.1. Moayan 3M-JI1 «XapakTepuCTHKH iOHI3YI0UOr0 BUTIPOMiHIOBAHHSI».
3.1.1. Ilosuanus

Tema 1. Xapaxkmepucmuxku amomnozo aopa, mooeni amomuHux soep.
Cnexmpu enepeii adep, XapaKmepucmuKu eHepzemudHux pieHeil.
Tpeba 4iTKO YSBJISATH, IO 10HI3yIOYE€ BUIPOMIHIOBAHHS CKIIAJAEThCS 3 0O-, - Ta -
YaCTUHOK, aTOMHHUX Sifiep 1 T. 1H., sIKI HOTPEOYIOTh KBAaHTOBOIO OomuCy. Lli YaCTUHKK MOXYTh
MaTH JIy’)K€ BHUCOKY EHEpril0 Ta pyXaTuCs 3 PENATUBICTCHKMMHU MIBHIKOCTAMU. Hacimigkom
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KOPIYCKYJISIPHO-XBUJILOBOTO ~ yajli3My, MPUTAMaHHOTO YAaCTUHKAaM, € CIIBBIHOIICHHS
HEBHU3HAUYEHOCTEH IMITylbCcy Ta KoopauHaTu [aiizenOepra, a TakoX CIIBBIIHOLICHHS
HEBU3HAYEHOCTEH eHeprii Ta Jacy.

Jljis po3yMiHHS BIACTUBOCTEH Ta JPKEpeN 10HI3YI0UOro BHUIPOMIHIOBAHHS Tpeba 3HATH
CKJIaJ Ta BJIACTUBOCTI sifiep, BIUIMB CKJIANy SApa, MUTOMOI €Heprii 3B’s3Ky sapa Ha HOro
CTaOLIBHICTh. 3BEpHYTH YBary Ha 0COOJIMBOCTI €HEPreTUYHHUX CIEKTPIB sAJEpP Ta BiIOOpaKEHHS
X OCOOJIMBOCTEN B ICHYIOUMX MOJIETISIX SIIEP.

Jliteparypa [1,2,4,6,9,11].

Tema 2. Buou ionizyou020 6unpominoeanta ma ix e1acmugocmi.
Anvpa-, bemma- ma zamma -6UNPOMIHIOBAHHA.

BuBuennss temu O0a3zyeTbCsi Ha TaKUX MHTAHHIX KypCcy 3arajibHOi (I3UKH, SIK
Pall0aKTUBHICTD, ii BUIH, 3aKOH PaJl0aKTUBHOIO po3mnaiy i T. iH. [Ipu upomy citijl npuaTuTi
0CO0JIMBY yBary NMUTaHHAM, IO HE BXOIAThH JI0 MPOrpaMU KypCy 3arajbHOi (pi3UKH, a caMe:
PO3TJISy BUIMAKIB CKIIAJHOTO PO3Maay, TOOTO HAKOMMYEHHS Ta YTBOPEHHSI PSy MOCITII0BHUX
MPOJYKTIB PO3Maay paaiOHYKIiiB, YMOBI CEKyJSpHOI pIBHOBAard, yMOBaM €HEpPreTHUYHOI
MOXJIMBOCT1 ayib(pa-po3naay Ta PI3HUX THUIIIB OeTa-po3many; BiJIMIHHOCTSIM E€HEPreTHYHUX
CHEeKTpiB asib(Pa- Ta OeTa- YaCTUHOK, raMMa-BUITPOMIHIOBAHHS.

Jlireparypa [1,2,4,6,9,11].
3.1.2. IlutanHs 17151 caMONEPEeBIpKU

1*. Cxnan ta po3Mipu aTOMHHUX SIIEP.

2*. lllo Take 130TomH, 1300apH, 130TOHH, 130MEPHU?

3. TloscHiTh, unM 00YMOBIIEHE T€, IO Maca siipa 3aBXK/IM MEHIIA 32 CyMY Mac HYKJIOHIB,

110 BXOJSTh JI0 OTO CKIIany.

4*. 1o Take eHepris 3B’ 53Ky sapa? Sk i1 00YMCITIOI0TH?

5. SIki BKIaaM B €HEPriio 3B’S3Ky ypaxoBye HamiBeMIipudHa popmyna Beiiizekepa?

6*. Sk 3MIHIOETHCSI TUTOMA EHEPris 3B’SI3KY B 3aJIEKHOCTI BiJl 3HAYEHHS MAaCOBOTO YHUCIIA

A?

7. SIxi BUCHOBKH II0JIO SIICPHUX PEaKIii MOXKHA 3pOOUTH, BUXOJIIYH 3 IIET 3aJI€KHOCTI?

8. ki mopmem aroMHUX sep BaMm Bigomi? SKi BIacTUBOCTI AaTOMHHMX SIJEp MOXKHA
MOSICHUTH 3a JIOTIOMOT'OF0 LIUX MOJIeNIeh?

9*. Ocob6MBOCTI SIACPHUX CUJL.

10*.1o Take paaioakTUBHICTH? SIK1 BUAM PaJl0aKTUBHOIO PO3MaaAy BaM BiJOMi?

11*.3akoH pamioakTUBHOTO po3many. SAkuil (i3UUHMIA 3MICT Mae cTajla po3nany, mnepiojn

HamiBpo3mnaay? 3B'SI30K MIXK CTAJIOI0 PO3Maay 1 IEepioJIOM HaIliBPO3Iaay Ta CEPeIHIM YacoM

KUTTSL.

1. SIxi pagioakTUBHI psIv BaM Bigomi?

13*.1Io Take a- po3naa? 3a KO CXEMOIO BiH B1IOyBaeThCs? SKi XapakTepHi OCOOIMBOCTI

- po3maay Bam B1JJOMi?

14* Skuit enepreTHuHUM CEKTp npuTamMaHHuil a-yactunkam? 11lo Take TyHenpHuM epext?

15*.Ski Buau PB- posmany BaM BioMi? SIKHil €eHEPreTUYHHUI CHEKTp € XapaKTepHUM s

CJIEKTPOHIB Ta MO3UTPOHIB, SIKI BUIIPOMIHIOIOTHCS TIPH 3- po3maai?

16*SIxe BUIPOMIHIOBAHHS € XapaKTEPHOIO 03HAKOIO €JIEKTPOHHOTO 3aXBaTy?

17* 1Mo Take 7y-npomeHi? SKUil eHEPreTMYHUN CHEKTp € XapakTepHUM s Y-

BUIIPOMIHIOBAHHS?

(* - nmuTaHHs I caMoTIepeBipKH 0a30BUX pe3y/IbTaTiB HABYAHHS — 3HAHb, yMiHb, HABHYOK).



3.2. Moayab 3M-JI12 «Ilpoxoosicenns adepuux uacmuHok Kpizo pevosuny. foepui
peaxuii»
3.2.1. Ilosuanus

Tema 1. Po3zciannsa aoepnux uacmunok. Ilepepiz po3cianns.

OCHOBHUMH HACTIIKAMHU TPOXO/KEHHS 10HI3YIOUMX YAaCTUHOK Kpi3b PEUYOBUHY €
10HI3a1is Ta 30y KEHHsS] aTOMIB Ta MOJIEKYJ peuoBUHU. [Ipu BUBUEHHI TeMHU 3BEPHYTH yBary
Ha XapaKTepPUCTUKHA YACTHHOK Ta PEYOBUHH, SKI BU3HAYAOTH  MPOIECH Ta HACIIiJIKU
MPOXO/UKEHHSI  10HI3yIOUOTO BHUIIPOMIHIOBAaHHS Kpi3b PEUYOBHHY, Ta BEIUYHMHH, SKi
XapaKTepu3ylOTh Il mpolec. 3BEpHYTH yBary Ha  MPOLECH MPYKHOTO Ta HEMPYKHOTO
PO3CIsSIHHS YaCTUHOK, SIKI TMiIIaar0Th il 03HAYCHHS AACPHOT peakilii (y MHUPOKOMY pO3yMiHHI
[[LOTO TOHSTTS), MEePEPO3MOALT SHEePrii Ta IMIYJIbCY YACTHHOK Yy IMX MPOIECax Ta MOHSITTS
nepepizy po3CiIHHA K XapaKTEPUCTUKH MPOIIECY.

Jireparypa [1,2,5,9,10].

Tema 2. Aoepni peaxuii. Ilodin ma cunmes amomuux sadep. Cnonmanuii nooin.
[Tpu BUBYEHHI TeMH 3aCBOITH MOHSTTS siiepHOl peakiiii (y By3bKOMY CEHCI), SIK TaKol

cepell BUXIJHUX YAaCTHHOK SKOi € Xo4a O OJHO s/po; Kiacu@ikaiiio sSIepHUX peakiliil 3a

PI3HUMH O3HAaKaMH; CIIOCOOM 3alKCy PI3HOMAHITHUX SIIEPHUX PEakiliii; 3aKOHU 30€peKeHH,

SKUMU KOPUCTYIOTHCS MPU PO3TIISAL AIEPHUX PEaKIlii, Ta MEXaHI3MU SACPHUX PEaKIliil.
Po3rnsiHyTH yMOBH MPOTIKaHHA peakilli CHHTe3y Ta TOJLTy aTOMHHUX SEp.

Jireparypa [1,4,6,9,10,11 ].

Tema 3. Ilooin i3omonie ypana nio oicio neiimponie. Jlanyiozoea peaxuis.
Kosgpiuiecum pozmnooscennsn. Aoepni peakmopu.

[Ipu BUBYEHHI TEMHU 3BEPHYTH yBary Ha YMOBH BUHHKHCHHS JIAHIIOTOBOI peakilii
MOJUTY, 3aJIEKHICTh PEKUMY peakiii BiJl 3HaYCHHS KOe(iIlieHTa PO3MHOKEHHSI HEUTPOHIB Ta
(bakTopiB, SIK1 BIUIMBAIOTH HA 1€ 3HAYCHHS.

[lpu posrisimi mHTaHb, 3B’S3aHUX 3 OTPUMAHHSM CHEPTii B SJIEPHUX PEAKTOpaXx,
3BEpHYTH yBary Ha ICHYBaHHSI TPbOX THIIIB SCPHOTO NAJIMBHOIO LMKIY B 3aJIEKHOCTI BiJ
SJIEPHOTO TAJIMBA, 110 BUKOPUCTOBYETHCS B PEAKTOPI, PO3IJISIHYTH CKJIAJ0BI YAaCTHHHU Oy[b-
SKOTO peakTopa Ta MPOLEecH, 0 BiA0YBaIOTHC IpU HOro podoTi. OgHOYACHO 3BEPHYTH yBary
Ha MOPIBHAIbHY XapaKTepUCTUKY ocHOBHUX THmiB peaktopiB (BBEP, PBMK Ta peaktopa Ha
BaXKiii BOJI), 1X KO(DII[IEHT peaKTHBHOCTI.

Jlitepatypa [1, 3, 4, 5, 7, 9,10,11,12].
3.2.2. I[lumanmus ons camonepesipku

1*. SIxi BUaM B3a€MO/ii 10HI3yIOUOTO BUITPOMIHIOBAHHS 3 PEUOBMHOIO BaM BIJJOMi?

2*3 AKUMU BJIACTUBOCTSMH I10HI3YIOUMX YAaCTHHOK  IIOB’si3aHI TPOIECH Ta HACIiAKU
MIPOXOJIKEHHSI 10HI3yI0UOTO BUIIPOMIHIOBAHHS KPi3b PEUOBUHY?

3*. 3 SKMMHU BIACTHUBOCTSMH pPEUOBHMHHM IIOB’S3aHI MPOLIECM Ta HACIIIKH TMPOXOIKEHHS
10HI3yI04UOT0 BUIIPOMIHIOBAHHS KPi3b PEUOBUHY?

4*. 1o po3yMitOTh MiJ1 10HI3aLIHHOIO 3/IaTHICTIO 200 MUTOMOIO 10H13a1I1€107?
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5 . Bin skux mapamMeTpiB 3aJIeKUTh CEPEIHs JIIHIMHA BTpaTa eHeprii Ha 10H13alli0 IS BaXKKHX
3apsKEHUX YaCTHHOK?

6*. Ski MexaHI3MU BTpPAaTH EHEPrii € OCHOBHUMHU IPU MPOXOKEHHI JETKUX YaCTHHOK
(e7IeKTPOHIB Ta MO3UTPOHIB) KPi3b PEUOBUHY?

7. 3a SKMM 3aKOHOM 3MIHIOIOTBCS 3 €HEPri€l0 10HI3allliiHI BTpaTHU €JIEKTPOHIB? pajaiaiiiiHi
BTpaTH €JIEKTPOHIB?

8*. 3a sKuM 3aKOHOM BiI0YBA€ThCS OCHAOJIEHHS MOTOKY [-4aCTHHOK 3 CYLIIBHUM CHEKTPOM
MpU MPOXOKEHHI uepe3 pedoBuHY? OciiableHHs BY3bKOTO IMy4YKa MOHO-€HEPTeTUYHUX Y-
kBaHTIB? OcnabiieHHs MOTOKY HEUTPOHIB?

O9* JSIki OCHOBHI MeEXaHI3MHU B3a€EMOJIL Y- KBaHTIB 3 PEYOBHHOIO BaM BIOMi?
OxapakTepu3yiTe KOKHUM 3 HUX.

10*. Slkumu BeTMYMHAMU XapaKTEPU3YIOTh MOMIHHAIOUY Ait0 pedoBuHu? 110 Take miHiitHMII Ta
MacoBUH Npooir ioHi13yro4uoi yactuaku? 11lo Take map mosoBUHHOTO NocaabaeHHs?

11*. [Ilo Ha3WBAIOTH SIIEPHOIO PEAKITIEI0?

12*. Slxka BenuuyuMHA XapaKTepU3ye IHTEHCUBHICTH sAepHOI peakmii? Ak wMoxHa ii
1HTEprIpeTyBaTU? Y SKUX OJUHUISIX BOHA BUMIPIOETHCS?

13*. o Take BUXia peakiii? Big 4oro BiH 3aJ1€KUTH?

14*. 3a skuMH 03HaKaMH XapaKTepU3yIOTh SJIEPHI peaKiii?

15*. ki 3akoHU 30epeKeHHSI BUKOHYIOTHCS MPU SIEPHUX PEAKITISAX ?

16*. fxi sgepHi peakiii Ha3uBalTh ek3orepMmiunuMu? Ennorepmiunumu? Illo Take mopir
peaxiiii?

17. SIxi mexaHi3MU SiAEpHUX peakiiil BaM Biomi? 3a SKHMX yMOB MO>KHa BUKOPHUCTOBYBaTH
MOHSTTSI CKJIAIOBOTO sI/Ipa MPH OINUCY PEaKiii?

18*. V womy nossirae siiepHa peakiisi moaury?

19. Slkum ymoOBaM TOBHHHI 3aJOBOJIBHATH SJIEPHI peaKIii ISl IXHHOIO BUKOPHCTAHHA Yy
AJIEpHIA eHepreTuri?

20*. [{o Taxe nanirorona peakuis moaury? 11lo Take akTBHA 30HA peakiii MOALTy?

21*. Slxa ¢i3uyHa BeNMYMHA XapaKTEPU3YyE IHTEHCHBHICTh PO3MHOXYBAHHS HEUTPOHIB MpPH
JIAHITIOTOBIH peakiii?

22*. Slkumu (axTopaMy BHU3HAYAETHCA KOE(DILIEHT PO3MHOKEHHS HEWUTpoHiB? Ski #oro
3HAYEHHS BIANOBIJAIOTH KPUTUYHOMY, . HIAKPUTHYHOMY Ta HAJIKPUTUYHOMY PEKUMY
JIAHITIOTOBOI SIEPHOT peaKIii?

23*. Illo po3yMmitOTh MiJi KPUTUYHOIO 30HOI0 Ta KPUTHYHOIO MACOI0 IPH JAHIIOTOBiM peakiii
noAiny?

24*. SIky pousib BiAirpa€ CIOBLIBHIOBAY MpPH 3A1MCHEHHI JIAHIIOTOBOI peakilii Ha MOBLIBHUX
HEHUTpOHaX?

25*. o € ckagoBUMH YaCTHHAMU OY/Ib SIKOTO SIIEPHOTO PEAKTOPY?

26*. Sk B1ZOYBa€THCS KEPYBAHHS MPOLIECOM JIAHIFOTOBOT peaKIIii?

27*. OCHOBHI TUIIH E€HEPreTUYHHX SACPHUX PEAKTOPIB. XapaKTepHI OCOOJIMBOCTI PEAKTOPIB
BBEP, PEMK Ta peakTopiB Ha MIBUAKUX HEUTPOHAX.

28*. 1o noka3ye Koe(ili€eHT PEaKTUBHOCTI SIAEPHOTO peakTopy? 3a SKUMU NapaMeTpaMu BiH
PO3IIISIIA€THCS ?

* - MUTaHHS [T CaMOTIepPEeBipKU 0a30BUX PE3y/IbTATIB HABYAHHS — 3HAHbB, YMiHb, HABUYOK).
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3.3. Monyas 3M-I11. «Po3é’a3yeanns 3a0au 3a memamu aeKuiliH020 M0OyJiio
3M-JI1»

3.3.1. llosuanus

Tema 1. XBuiboBa (yHKIIS, BIACTUBOCTIl, 3MICT, yMOBa HOPMYBaHHS.
CniBBinHoleHHsT HeBu3HaueHoctell ['eiizenOepra. PiBusuusa I[llpeninrepa s
CTalllOHAPHHUX CTaHIB y BUMAIKy 1) BUTbHOI YaCTUHKH, 2) YACTHHKH B HECKIHUCHHO
rMOOKI OAHOBUMIpPHIN mOTeHUIaNbHI ami.  IIpOXO/KEHHSI YaCTUHKHU Kpi3b
noTeHianbHuil 6ap’ep. TyHenbHui edext. KBaHTOBUI rapMOHIYHUN OCHUIISTOP.

[Ipu po3s’s3yBanHi 33124 PO XBUJIBOBI BIACTUBOCTI YACTUHOK HEOOXIIHO PO3PI3HATH
BUMAJKHA KIACHYHUX 1 PEISTUBICTCBKMX YACTUHOK. 3a JIOMOMOTOIO CITiBBIAHOIIEHB
HEBHU3HAUYEHOCTEH KOOPIMHATH Ta IMITYJIbCY MOKHA PO3B’SI3yBaTH 3a/a4l ABOX THIIB!

a) BHM3HAYCHHS HAWMEHIIOrO 3HAYCHHS OJHIET 3 IBOX HEBM3HAYCHOCTEH AX,Apy IpH

3alaHOMy 3HAu€HHI Jpyroi. Y 1bOMY BHUNaJKy Y BIAMOBIJHOMY CIIBBIAHOIIECHH]
KOPHUCTYIOTHCS 3HAKOM PIBHOCTI,

0) BU3HAUCHHS HAWMEHIIOrO 3HAYCHHS CAMHUX BEJIMYHMH, a caMme, JIHIHHHX PO3MipiB
obmacti L, B sKiii 3HAXOAWUTHCSA YaCTHHKA a00 HAWMEHINOro 3HA4YeHHs i iMmyascy p (abo
3B’S3aHOTO 3 HUM 3HAYCHHS KIHCTUYHOT EHeprii).

VY upomy BHMNAAKy BBaXarOTh, IO IIyKaHa BEIWYMHA HE MOXKE OyTH MEHIIOI0 3a
HallMEHIIy HEBU3HAUYEHICTh TpHU ii BUMIPIOBaHHI, TOOTO y SIKOCTI MIHIMQJIbHHMX 3HAa4Y€Hb

BEJTMYNHY BUKOPHUCTOBYIOTH IX MiHIManbHy HeBu3HaueHicts: L . ~ AX .. ,a P.. ® AP . .

BusnauenHst XBHJIbOBO1 (PYHKIIIT MIKPOYACTUHOK IMOB’S3aHO 3 PO3B’S3aHHSIM PIBHSAHHS
[peniarepa nns cTaliOHApHUX CTaHiB. PO3B’s3kM AuQeEpeHIiaJbHuX PIBHIHb JAPYroro
MOPAJZIKY 3 TIOCTIMHUMHU Koe(IIlieHTaMH, 10 SKUX BiAHOCUTHCA piBHSHHS lpeninrepa, MicTITh
CTasll, JJis BU3HAYEHHSA SKUX BUKOPUCTOBYIOTH BIACTHUBOCTI XBWJIBOBOI (yHKIT — ii
HEMEPepBHICTh Ta IUIABHICTh (HEMepepBHICTh 11 mMepmioi MOXiAHOi), a TaKOoX YMOBY
HopMyBaHHs. Crif 3BepHYTH OCOOJIMBY yBary Ha KBAaHTYBAaHHS BJIACHUX 3HAY€Hb €HEPrii y
BUIAJKy OOMEKEHHS pyXy MIKPOYACTHMHOK TPAHUIIMU MOTEHIIATbHOI SIMH Ta 3a/Jady IMpo
MPOXOJUKEHHS] YaCTUHKHU KpPi3b MOTEHLIANBHUN Oap’ep, K1 MatoTh 0e3MocepeiHe BiIHOIICHHS
710 TIOSICHEHHS 3aKOHOMIPHOCTEH O- BUTIPOMIHIOBAHHS Ta €HEPreTUYHUX CHEKTpIiB -, f3-, Ta Y-
YaCTHHOK.

MeTtoauuni BKa3iBKH Ta MpUKIaau po3B’si3yBaHHs 3amqay auB. [6] [epacumor O.1.,
AnnpianoBa I.C. ®di3uka B 3amavax. U.IV. KommBanus ta xBuii. Ontuka. HaBu. mociOHUK.
Opneca: TEC, 2015. c. 116-126.

Tema 2. BmactuBocTti siaep: Maca, 3apsn, criH; po3mipu saep. ledext

Macu. Enepris 3B’s3ky sigpa. @opmyna Beitizekepa. BiactuBocTi siaepHUX CHIL
3aKoHU PaJI0AKTUBHOTO pO3Maay. AKTUBHICTh PajllOaKTUBHOTO Mpemapary.
PanioaktuBHi psiau. EHepris, 1m0 BUAUISIETHCS BHACIIIOK pO3MaaiB. o-po3man, f3-

po3nan, y-nepetBopeHHs. @opmyna I'eiirepa- Herrona.

[Tpu po3B’si3yBaHHI 3a7a4 HA SBUIIE PaJ10aKTUBHOCTI CIIiJl PO3PI3HATH BHUIMAJKH, KOJIH
BIIOYBAa€ThCA PO3MAJ 130JbOBAHOI PEUYOBMHUM Ta BHUIIAJOK, KOJIM PO3MANAETHCS JOUYIPHS
pEUYOBHHA, KA CIIBICHYE B CYMIIl 3 IHIIOK Paji0aKTUBHOI PEYOBHUHOI (MAaTEPUHCHKOIO),
MPOAYKTOM po3maay sikoi BoHa €. IIpu meBHOMY CITIBBIIHOIICHHI MEpIOAIB HamiBpO3Mamy
marepuncbkoi (T;) Ta modipuboi (T, ) peuoBunu, konu T;>> T, 3a nesikuil MPOMIXKOK yacy
YCTAHOBJIIOETHCS PAJIOAKTUBHA pIBHOBara Mi HHUMHU. AKTUBHICTH JOYIPHBOI PEUOBUHU
JIOPIBHIOE KUIBKICTIO 11 siZiep, YTBOPEHHUX BHACTIAOK pO3Maay siiep MaTepUHCHKOI PEUOBUHH,

MeTtoauuni BKa3iBKH Ta npukiaaud po3s’s3yBaHHs 3agad quB. [2] ['epacumon O.1.,
AmnpnpianoBa I.C., 3atoBcbka A.O., CrniBak A.fl. MeTtoau4Hi BKa3iBKH JI0 pO3B’si3aHHS 3a/a4 3
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mucnumuning - “Pamioexonoris”. Opeca: OJIEKY, 2012, ¢.15-20; [6] TI'epacumor O.I.,
AnnpianoBa [.C. ®di3uka B 3amavax. U.IV. KommBanus ta xBwii. Ontuka. HaBdu. mociOHUK.
Opeca: TEC, 2015. c. 132-135.
Jlirepatypa [1, 2, 4, 6,11]
3.4. Monyas 3M-I12. «Po3é’a3yeanns 3a0au 3a memamu jaeKuiliHo2o0 mMooyJiio
3IM-JI2»

[Ipu posrasial siAepHUX peakilii 3aK0H 30€pekeHHs eHeprii HeoOXiTHO 3aluCyBaTH B
penstuBicTcbkid  popmi. [lpu BukopucTaHHI 3aKOHY 30€epeXeHHS IOBHOI €Heprii clij
nmamM’STaTH, 110 SJIEPHI Peakilii MOKYTh UTH K 3 BUIUICHHSM, TaK 1 3 TMOTJIWHAHHIM €HEpTii.
Orxe, eHepreTMyHUM BuX1J sAepHOi peakulii Q wMoxke OyTM SK JOAATHUM (Q >O,
exsorepmiuna peakmis), Tak i BimemumM (Q<0, emmorepmiuma peakmis). Y mepmomy
BUIIAJIKy, PEaKIlisl MOXKE WTU NMpU OYyAb-sIKUX 3HAYEHHSAX KIHETUYHOI €Heprii YaCTHUHOK, IO
BCTYNAIOTh Yy peakiio. Y APYyromMy BUIAAKY, TOOTO ICHYye MiHIMalbHAa KIHETUYHA EHEPTif,
MOYMHAIOYH 3 SIKOT PEaKI[isi CTaE MOMIIMBOKO (TOPIr peakirii).

MeromuuHi BKa3iBKM Ta MPHUKIAAM po3B’si3yBaHHs 3amad auB. [2] ['epacumos O.1.,
AngnpianoBa I.C., 3atoBcbka A.O., CrmiBak A.fl. MeTtoauuHi BKa3iBKHU /10 pO3B’sI3aHHS 3a7a4 3
mucnumuning - “Pamioexonoris”. Opeca: OJIEKY, 2012, ¢.24-32; [6] TI'epacumor O.I.,
AnnpianoBa I.C. ®di3uka B 3amavax. U.IV. KomuBanus ta xBwii. Ontuka. HaBu. mociOHUK.
Opeca: TEC, 2015. c. 132-137.

Jliteparypa [1, 2, 4, 6,11]

4. IMTAHHA 10 3AXOAIB ITOTOYHOI'O, IIACYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

4.1 TecToBi NUTAHHS 10 MOAYJIbHOI KOHTPOJIbHOI podoTn Mmoxyas 3M-JI1
1. 3 oHOTO MPOTOHY 1 ABOX HEUTPOHIB CKIAAAETHCS SAIPO. ..
Jlimepamypa [1 ¢.403], [4 ¢.467]
2. [30TONMamMu Ha3UBAIOTHCS ATOMH, Spa SKUX MAIOTh OJTHAKOBI KITBKOCT1
Jlimepamypa [1 ¢.403], [4 ¢.467]
3. EnemenTy, sifpa sIKUX MalOTh OJIHAKOBY KUIbKICTh HEHTPOHIB, HA3UBAIOTh. ..
Jlimepamypa [1 ¢.403]

4. 3 HaBeICHUX sIeP 37>Li, ZBe, 173N , gLi € 1300apamu...

Jlimepamypa [1 ¢.403], [4 ¢.467]

5. [30TOHaMu Ha3WBAIOTHCS aTOMH, 3apsiioBi (Z) i macosi (M) uucrna, a TakoX mepioau
HaniBpo3naay (T) sKuxX 3HaAXOIATHCS B CIIBBIAHOIICHHI. ..

Jlimepamypa [ 1 ¢.403]

6. 3 HaBeieHUX Map AAep “A3epKaTbHOIO ’ MApOIo € Aapa ...

Jlimepamypa [ 1 ¢.403]

7. Paniyc siapa € mponopIiiiiHuM HOro MacoBOMY YHUCIy Y CTETIEHI ...

Jlimepamypa [ 1 ¢.404], [4 c.467]

8. Maca siipa mopiBHSHO 3 MacOl0 HYKJIOHIB, IO BXOJISATH JI0 MOTO CKIIaay, 3aBXK/IH €
Jlimepamypa [ 1 ¢.404], [4 c.467]

9. HaiiOup111i 3HAYEHHS MUTOMOT €Heprii 3B’ 43Ky siJep y TaOJluIli eJIeMEHTIB MIPHUIIAJa0Th Ha
€JIEMEHTH, 1110 3HAXOJATHCA ...

Jlimepamypa [ 1 ¢.404], [4 ¢.468]

10. Sxwii 3 wieHiB HaniBemmipu4HOi popmynu Beiinzekepa s eHeprii 3B’ 13Ky gapa BinoOpaxye
JiHIAHY 3aJI€KHICTh €HEPTii BiJ KUTbKOCTI HYKJIOHIB B spi?

Jlimepamypa [ 1 ¢.406]
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11. Sxwii 3 wieHiB HamiBemmipuuHOi opmynu Beilizekepa st eHeprii 3B’ 13Ky pa BPaxoBYe
HOro MOBEpPXHEBY CHEPTiI0?

Jlimepamypa [ 1 ¢.406]

12. SIxwii 3 wieHiB HamiBemmipuuHOi opmyu Beiiizekepa st eHeprii 3B’ 43Ky sAapa BitoOpaxye
TOH eKCIIepUMEHTANbHUM (PaKT, 0 3 JIETKUX sSAep HAWOUIBII MITHUMH € sI/Ipa, B IKUX KUIbKICTb
MPOTOHIB Ta HEHTPOHIB € OJHAKOBOIO?

Jlimepamypa [ 1 ¢.407]

13. SIke 3 HaBeACHUX s7ep BIAHOCUTHCS /10 JIBIY1 MariyHUX?

Jlimepamypa [ 1 ¢.407], [4 ¢.468]

14. Haiimennry cTaOiibHICTh MaOTh Sipa KUIbKICTh MPOTOHIB T4 HEUTPOHIB B SIKUX € ...
Jlimepamypa [ 1 ¢.407]

15. HaniBuizie 3HaueHHsI IOBHOI'O MOMEHTY IMITYJIbCY SIJpa MAlOTh Spa, MAaCOBE YUCIO SKHUX €...
Jlimepamypa [ 1 ¢.408], [4 ¢.469]

16. KopoTkozisi € XapaKTepHOIO JUIsl B3aEMOJIIHA ...

Jlimepamypa [ 1 c. ¢.411, 487]

17. Ha sixi BacTUBOCTI SJIEPHUX CUJI YKa3ye MPOTMOPLIHHICTb eHeprii 3B’ 43Ky B AApi KIIBKOCTI
HYKJIOHIB?

Jlimepamypa [ 1 c.411]

18. 3 mozeneit aTOMHOTO SiApa CIYIIHO MOSICHIOE POIIEC MOIUTY BaXKUX SIEP ...

Jlimepamypa [ 1 ¢.416], [4 ¢.470]

19. binbia cTabUIbHICTh MATTYHUX SACP MOSICHIOETHCS B MOJIETI ...

Jlimepamypa [ 1 ¢.419], [4 c.471]

20. PaioakTUBHICTIO HA3UBAIOTH ...

Jlimepamypa [ 1 ¢.421] , [4 c.471]

21. 3 Ha3BaHUX AJEPHUX NEPETBOPEHb J0 NPUPOIHOT PalIOAKTUBHOCTI BITHOCUTHCH. . .
Jlimepamypa [ 1 c.422]

22. SIxe 3 HaBeJEHUX PIBHSAHB OMKCYE 3aKOH Pai0aKTUBHOIO po3mnamdy, akmo N- KUIbKiCTb
aKTUBHUX SJIep, A - OCTiliHA po3nanay, t- yac?

Jlimepamypa [ 1 ¢.423], [4 ¢.472]

23. BennuuHa, sika Ha/la€ IMOBIPHICTh pO3Many Apa pagioaKTUBHOIO €IEMEHTY 3a OJAMHUIII0 Yacy
Ma€ Ha3By ...

Jlimepamypa [ 1 ¢.422]

24. KinbKiCTh IesIKOT palioaKTUBHOI pEYOBUHHU 3MEHIIUTHCS y 4pa3u 3a yac, piBHUHA ...
Jlimepamypa [ 1 ¢.423]

25. 3B’S130K MDK CE€peIHIM YacOM >KUTTS PaJiOHYKJIly Ta CTAJOK0 PO3MaLIY € ...

Jlimepamypa [4 ¢.473]

26. 3arajbpHa KUIbKICTh PO3MaJiB, 10 BiIOYBA€THCS B PaAl0OaKTUBHINA PEYOBHHI 32 OJUHHMLIIO Yacy,
Ma€ Ha3By ...

Jlimepamypa [ 1 c.424], [4 ¢.473]

27. 3a oauH nepioJ] HaiBPO3May aKTUBHICTh PaJl0aKTUBHOI PEYOBUHU ...

Jimepamypa [1 c.c.424,422], [4 ¢.473]

28.AKTHBHICTb paJl0aKTUBHOI pEYOBUHHU 3MEHIIUTHCA y 8 pa3iB 3a yac, piBHHIA. ..

Jlimepamypa [1 c.c.424,422], [4 ¢.473]

29. B SKHMX OJUHUIISIX CUCTEMH S| BUMIPIOETHCSI aKTUBHICTH PaJi0aKTUBHOI PEYOBUHU?
Jlimepamypa [1 c.424], [4 ¢.473]

30. YMOBY pamioakTHBHOI piBHOBAaru Hajia€ CHiBBiTHOIICHHS

Jlimepamypa [1 c.424]

31.IIpaBuia 3MilIEeHHS IpU PaJi0aKTUBHOMY PO3Maji BUIIMBAIOTh 3 3aKOHIB 30€pEKEHHS ...
Jlimepamypa [1 ¢.427], [4 ¢.473]

32. B pe3ynbTari o- po3nay BUIPOMIHIOETHCS ...

Jlimepamypa [1 ¢.427], [4 c.471]

33. 0-4aCTHHKA CKIIAIA€ThCA 3 ...

Jlimepamypa [1 ¢.427], [4 c.471]
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34. EnepreTuyHy MOXKIIMBICTD 0-pO3Maly Ha/Ia€ CIIBBITHOMICHHS MDK MacaMH YaCTUHOK, SIKE Mae
BUTJISII

Jlimepamypa [1 ¢.430]

35. EnepreTnyHuii CeKTp oL —4ACTUHOK € ...

Jlimepamypa [1 ¢.430], [4 c.474]

36. 3B’5130K MDK I1€pioI0M HamiBpO3May PEYOBHHHU Ta EHEPri€l0 O- YACTHHKH HAMAE ...
Jlimepamypa [1 ¢.430], [4 c.474]

37. Ilix B - yacTUHKaAMH PO3YMIIOTb ...

Jlimepamypa [1 c.427]

38. EnepreTuyny MOXKIHUBICTD B~ - po3naly Ha/la€ CIIBBITHOLICHHS MDK MacaMH YaCTUHOK, SKe
Ma€ BUTJISL

Jlimepamypa [1 c.434]

39. IIpu enekTpoHHOMY [ - pO3Mai 3apsiI0BE YNUCIO MATEPUHCHKOTO SIIpa ...

Jimepamypa [1 ¢.422], [4 c.475]

40. EnepreryHa MOKJIMBICTh +-po3Maay Ma€e BUTIISA. ..

Jlimepamypa [1 c.434]

41. Ilpu B+-po3naai BUMPOMIHIOIOTHCS ...

Jlimepamypa [1 ¢.427], [4 ¢.486]

42. EHepreTMYHUIA CHEKTP eNIEKTPOHIB a00 MO3UTPOHIB, BUIIPOMIHIOBAaHUX IIpU B-po3maji €. ..
Jlimepamypa [1 ¢.435], [4 ¢.475]

43. EHepreTryHa yMOBa e-3aXOIUICHHS Ma€ BUTIIAL ...

Jlimepamypa [1 c.434]

44. TIpu e-3aXOIUIEHHI 3apsAA0BE YUCIIO MATEPUHCHKOTO Spa ...

Jlimepamypa [1 ¢.428], [4 ¢.486]

45. EnekTpoHHE 3aXOIUIEHHsI 000B’S3KOBO CYIPOBOJIKYETHCS BUIIPOMIHIOBAHHSM ...
Jlimepamypa [1 ¢.428], [4 ¢.486]

46. YacTUHKY SIKOTO 10HI3YI0YOTO BUIIPOMIHIOBAaHHS HE HECYTh €JIEKTPUYHOTO 3apsiay?
Jlimepamypa [1 c.442], [4 c.477]

47.y — BUIIPOMIHIOBaHHS — 1I€ ...

Jlimepamypa [1 c.442], [4 c.477]

48. EHepreTUYHMIA CHEKTp Y —[IPOMEHIB € 3aBXKIH ...

Jlimepamypa [1 c.442], [4 ¢.473]

49. Slxuii 3 eneMeHTIB, [0 MOYMHAIOThH PAIOAKTUBHI CiM 1, HE 3aJHIINUBCS Y 3eMHIHM KOpi 1
OTPUMAHUHN IITYYHUM HUIAXOM?

Jlimepamypa [1 ¢.428], [4 c.474]

50. Slkuii 3 HaBeJCHNX €JIEMEHTIB HE € MOYaTKOM PalioaKTUBHOT CiM’i?

Jlimepamypa [1 ¢.428], [4 c.474]

51. HasiBHICTh SIKOTO XIMIYHOTO €JIE€MEHTY CYNPOBOKYE POJIOBUILA PallOAKTUBHUX €JIEMEHTIB ypaHy
Ta TOPIiIO Ha 3€MHIN MOBEPXHi?

Jlimepamypa [1 ¢.429 , [4 c.474]

52. SIkuii 130TOI YTBOPIOETHCA 3 293§U miciist ABOX [37- po3majiB Ta OTHOTO 0 - pO3naay?

Jimepamypa [1 ¢.427], [4 ¢.473]

53. Slkuii 130TON YTBOPIOETHCS 3 281§ Bi micns nsox B~ posmazis Ta 180X 0 - po3Hajis?
Jlimepamypa [1 c.42 , [4 ¢.473]

54. SIxwuii 130TON YTBOPIOETHCS 3 § Li micns oxHOrO - po3many Ta OZHOTO 0. - pO3Mary?

Jimepamypa [1 ¢.427], [4 ¢.473]

55. Skuii 30TOI YTBOPIOETHCA 3 293§U TICIIs TPHOX 0. - PO3MAIB Ta ABOX [ - po3maiB?

Jimepamypa [1 ¢.427], [4 ¢.473]
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4.2 TecTOBi MUTAHHS 10 MOAYJIbHOI KOHTPOJbHOI podoTH Moxyas 3M-JI2

1. OcHOBHMMHM BTpaTaMH €HEprii MpH MPOXOIKEHHI BaXKKUX 3aps[UKCHUX YaCTUHOK KpPi3b
PEUOBHHY € ...

Jlimepamypa [5 ¢.386], [2¢.24]

2. lonizamiiina 31aTHICTh (MMTOMA 10HI3allis) — II€ ...

Jlimepamypa [2¢.24]

3. Iix niniiiHOO BTpaTOIO (MIepenadeto) eHeprii pO3yMitoTh ...

Jlimepamypa [2¢.24]

4. Mix niHIHHOIO BTPATOIO €HEPrii BAXKKO1 3aps/PKEHOT YACTUHKH Ta YHCEIbHOIO I'yCTHHOIO
€JIEKTPOHIB PEYOBHHH ICHYE 3aJIEKHICTD ...

Jlimepamypa [2¢.24]

5. Cepenniii moTeHIIiaN i0H13a1lil aTOMIB PEUOBUHHU BU3HAYAETHCS Yepe3

Jlimepamypa [2¢.25]

6. Pamiamiitai BTpaTy 3apsKEHUX YaCTUHOK OOYMOBIICHI 3ITKHEHHSIMH 3

Jlimepamypa [5 ¢.397]

7. 3anexHICTh pamiaiiHUX TIHIHHUX BTpAT 3apsKEHOT YaCTHHKY Bif 1i eHeprii € ...
Jimepamypa [5 ¢.397], [2¢.26]

8. PamiamiitHa moBXMHA — 1€ BIICTaHb, Ha K €HEPTis I0HI3YI0YO1 YACTUHKH ...
Jlimepamypa [2c.26]

9. KputrnyHO10 Ha3UBaIOTh €HEPTito, MPH AKIH MK paiallifHUMU Ta I0HI3aLIHHUMH BTpaTaMu
3apsIKEHUX YaCTUHOK BUKOHY€ETHCS CIIBBITHOLIICHHS ...

Jlimepamypa [2c¢.26]

10. Enepris enekTpoHIB BUCOKOT €HEPril, Ui AKUX pajialliiiHi BTpaTH € OCHOBHUMH, NpHU
MPOXO/KEHHI KPi3b PEYOBHUHY 3MIHIOETHCA 34 ...

Jlimepamypa [5 ¢.398], [2¢.26]

11. IIpu npoXoaKeHHI Y —KBAaHTIB KPi3b PEUOBUHY IX €HEPIif ...

Jlimepamypa [5 ¢.400]

12. T'onoBHMI BHECOK B MOTJIMHAHHS Y —BUIIPOMIHIOBAHHS PEYOBHHOIO MPU HU3BKUX EHEPTisiX Y —
KBAHTIB HAJIa€ SBUIIE ...

Jlimepamypa [5 ¢.402]

13. B oGnacri eHepriil y —KBaHTIB, 110 CYTTEBO MEPEBUILYIOTh EHEPTi0 3B’ A3KY €JIEKTPOHA 3
aTOMaMH, CyTTEBUM MEXaHI3MOM IOTJIMHAHHS Y —BUIIPOMIHIOBAHHS € ...

Jlimepamypa [5 ¢.403]

14. Tlpy>xHe po3citoBaHHsS 3JIHCHIOETHCS NP EHEPTisX HAJITalou01 YaCTUHKH, SIK1 €
Jlimepamypa [5 ¢.487]

15. B Oyap-sikiil siaepHii peakiii BUKOHYIOTbCS 3aKOHU 30€peKeHHS

Jlimepamypa [1 c.c.449-451]

16. SIxwuii 3 mpolieciB B3aeMOii BiIMOBIAA€, K MPABUIIO, SJEPHIN peakii ?

Jlimepamypa [1 c.446]

17. 1o ek30TepMIUHUX SICPHHUX PEaKIIii BITHOCATHCS PeaKIlii, 0 MPOXOISTh:
Jlimepamypa [1 ¢.450]

18. IIpu npy>kHOMY PO3CISIHHI €Heprid AAepHOi peakilii Mae 3HaYeHHS, SKE € ...
Jlimepamypa [1 ¢.450], [5 ¢.110]

19. IuTeHCHBHICTB SAEPHOT peakiii XapaKTepHU3ye ...

Jlimepamypa [1 c¢.448]

20. Topir sinepHOi peakiii MOPIBHIHO 3 EHEPri€lo SACPHOI peakiii 3aBxKIu Mae ...
Jlimepamypa [5 c.111]

21. Jlons 4aCTMHOK My4Ka, K1 3a3HANU SJIEPHY B3a€MO/III0 3 YACTHHKAMU MillIeH1, Ma€ Ha3BYy ...
Jlimepamypa [1 c.448]

22. EdexTuBHUI nepepi3 peakiii BUMIPIOETHCS B ...

Jlimepamypa [1 ¢.448], [4 c.484]
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23. SIKy XapaKTEepHCTHUKY SJAepHOI peakilii MOXHa TPaKTyBaTW SK IUIONIMHY MileHi, Hpu
MOTIaJJaHH1 B MEX1 SIKOT YaCTUHKA BUKJINYE CPHY PEaKIIit0?

Jlimepamypa [1 c.448], [4 c.484]

24. Buxin siiepHO1 peakiii 3aJeXuTh Bif. ..

Jlimepamypa [1 c.448]

25. Pi3Hi KiHIIEBI CTaHH, SKi BiANOBINAIOTh TUM CaMUM IMOYAaTKOBMM YMOBAaM SIJICPHOI peakilii,
MAalOTh Ha3BY ...

Jlimepamypa [5 ¢.114]

26. TIOHATTS CKJIAJEHOTO f7pa BUKOPUCTOBYETHCS [UIS ONHCY MEXaHi3My sIepHOi peakuii y
BUITAJIKAX, KOJHU TPUBATICT KUTTS MPOMDKHOTO SIJIpa € ...

Jlimepamypa [1 c.451], [4 ¢.485]

27. TIlpyxHe po3CiTHHS 4YaCTUHKH 3a7J0BOJIbHSIE YMOBAM:

Jlimepamypa [4 c.485]

28. ®orosiiepHi peakuii MOXKYyTh BiIOYBAaTUCS, KOJIHM €HEPris Y —KBAHTIB € ...

Jlimepamypa [1 ¢.455]

29. Peaxuito pagianiitHoro 3axoruieHHs (N,y) B peakTOpax BUKOPUCTOBYIOTB IS ...

Jlimepamypa [1 ¢.453]

30. ITix koedilieHTOM PO3MHOKEHHSI HEUTPOHIB PO3YMIIOTH ...

Jlimepamypa [1 c.471], [4 ¢.491]

31. KepoBaHiit IaHIIOTOBIH peakilii BiAMOBIgae 3HaU€HHS KOe(DIIIEHTY pO3MHOXKEHHS HEUTPOHIB,
AKE € ...

Jimepamypa [1 c.471], [4 ¢.491]

32. Ha BennunHy KoeQillieHTy PO3MHOKEHHSI HEUTPOHIB BILNTUBAE

Jlimepamypa [5 ¢.515-517]

33. 3racarouiif JTaHIIOTOBIM peakIlii BIAMOBITaEe 3HAaUeHHS KOe(DII[i€EHTY PO3MHOKEHHSI HEUTPOHIB. ..
Jlimepamypa [1 c.471], [4 ¢.491]

34. KputnuHa mMaca sIepHOTO TaJliBa — Maca aKTUBHO1 30HH, SKii BiAMOBigae koediieHT
PO3MHOKEHHSI HEUTPOHIB. ..

Jlimepamypa [5 c. 517], [4 ¢.491]

35. Ilepepis moxiny “*°U remmosumu Heiirponamu (E~5-10° + 5.10™ eB) nopiBrsizo 3 nepepisom
MOJIUTY MBUIAKKUMHE HeliTpoHamu (E~ 10° + 10° eB) € ...

Jlimepamypa [3c. 20]

36. YIOBUIbHIOBaY B aTOMHHUX PEAKTOPaX 3aCTOCOBYETHCS IS

Jlimepamypa [3c. 20]

37. AKTUBHA 30HA TEIJIOBUX PEAKTOPIB Ta PEAKTOPIB HA MPOMDKHUX HEMTPOHAX CKIAJAETHCS 3 ...
Jlimepamypa [3¢.20 ], [5 c. 528]

38. [lna edexTUBHOI epeadi eHeprii Mpy 3iTKHEHH1 HEHTPOHIB 3 SJpaMH YIIOBUIbHIOBaYa aTOMHA
Maca yrnoBuUIbHIOBAaYa MMOBUHHA OYTH ...

Jlimepamypa [3c.21]

39. AKTUBHA 30HA pEeaKTOpa Ha IBUJIKUX HEUTPOHAX 3 ycix OOKIB OTOYEHA:

Jlimepamypa [3c.21]

40. Y 30H1 BIITBOPEHHS PEaKTOPa Ha MIBUAKUX HEHTPOHAX HAKOIMUYYIOTHCS 130TOIN!
Jlimepamypa [3c.21]

41. TeruoBa cxema peakropy Tuna BBEP € ...

Jlimepamypa [3c.21]

42. B sixocti TeruioHocis B peaktopi Tuity PBMK 3actocoByeTbes ...

Jlimepamypa [3c.21]

43. Y sKocCTi CTIOBUIbHIOBaYa B peakTopax Tuna BBEP BukopuctoByeThes ...

Jlimepamypa [3c.21]

44, OCHOBHMMM YMHHUKAMH, 110 TOPYIIYIOTh HEUTPOHHUH OaslaHC 1 3HMKEHHS Koe]ilieHTa
PO3MHOXKEHHS HEUTpOHIB B peakTopi Tuny PBMK, siBistoTbes !

Jlimepamypa [3c.23]
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45. Ctep:kHi aBTOMAaTHYHOTO PeryioBaHHs B peakropi Tuny PBMK npusnaueni 1uist 3MiHu:
Jlimepamypa [3c¢.23]

46. OnepaTuBHUI 3amMac peakTUBHOCTI PEaKTOpa BU3HAYAETHC ...

Jlimepamypa [3c¢.23]

47. Yac 3Hax0KEHHS SJIepHOTO NaMBa B aKTHBHIN 30H1 peakropa BBEP ckianae:
Jlimepamypa [3c.21]

48. Oco0aMBICTIO peaKTOPIB Ha MIBUIKUX HEUTPOHAX € HASBHICTD ...

Jlimepamypa [3c.21]

49. BincyTHICTh CIIOBUIBHIOBAYA € XapaKTEPHOIO OCOOIMBICTIO PEAKTOPIB ...
Jlimepamypa [5¢.537]

50. 3auTTA OBOX SA€p B OJHE IMPU peakilii TePMOSIEPHOTO CHHTE3Y BiAOYBA€ThCS BHACIIAOK ...

eeKTy.

Jlimepamypa [1¢.473], [4¢.495]
51. YMOBY BUHUKHEHHS CAaMOIIATPUMHOT SIEPHOT peaKilii Haae ...
Jlimepamypa [1c.476]

4.3 TecToBi 3aBIaHHS 10 3JIiKOBOI KOHTPOJbLHOI p000TH

No TecToBi 3aBHaHHs OcHoBHa
Jireparypa,
CTOPIHKU

1. 3 HaBeneHux hopmya GpopmyIoro ae bpoitis s JoOBKUHN XBUIT [1]c.272
MIKPOYACTUHKH €... [4]c.394

2 SIKi BIaCTUBOCTI MIKPOYACTHHKHU MOKHA OOYHCIUTH 32 TOTIOMOT OO0 [1]c.272
dopmynu ne bpoiinsa? [4]c.394

3 EnexTpoH, MpOTOH, HEUTPOH Ta O-YaCTUHKA MalOTh OJHAKOBI JNOBxHHU | [1]C.272
xBWJIb Je bpoitns. HaitOpiry mBHIKICTB 3a LIEI0 YMOBOIO Ma€e [4]c.394

4. CriBBiIHOLIICHHS! HEBU3HAUCHOCTEH KOOPAMHATH Ta BiamoBigHO1 mpoekmii | [1]c.278
IMITYJIbCY MIKPOYACTUHKH OB sI3aHi 3... [4]c.396

S. YMOBa HOPMYBAaHHA: XBHJIbOBOI (PYHKIIIT y OJHOBUMIPHOMY BHIIAJKy [1]c.284
Ma€ BHUTJIAI. .. [4]c.400

6. 3 0IHOTO MPOTOHY 1 OJJHOrO HEUTPOHY CKIATAETHCS [1]c.403

[4]c.467

7. [300apamu Ha3MBarOThCs aTOMHU, 3apsaoBi (Z) i macosi (M) uucna, a takoxx | [1]c.403
nepioau HamiBposnaay (T) SKUX 3HaXOJSTHCS B CHIBBITHOIICHH] [4]c.467

8. KinbKicTh HEHTPOHIB, 0 BXOIHUTE JI0 CKIA Spa ypaHy ;U J0piBHIOE [1]c.403

[4]c.466

0. [3omMepamu Ha3MBaKOTHCS aTOMH, 3apsiyioBi (Z) 1 macosi (M) uucna, a [2]c.186
Takok  mepiogd  HamiBposmaay (T)  SKMX — 3HAXOAAThCA B
CHIBBIIHOIIEHH]

10. [30TOHaMK HA3WBAIOTH ATOMH, SAJ[PA SKHX MAIOTh OJTHAKOBI KITbKOCTI [1]c.403

11 3 HaBeJIEeHHX e 37Li , 7Be, N , gLi 130TOMaMu € [1]c.403

[4]c.467

12. 3HaKM MOTEHIIaJIbHOI eHeprii B3aeMoJlii HyKJIOHIB B S/pl Ta €Heprii [1]c.405
3B SI3KY SIZIEP € ... [4]c.467

13. SIkuii 3 uieHiB HamiBemmipuaHOi popmynu Beiizekepa ais eneprii [1]c.406
3B’S3KY SIpa OMUCYE 3MEHILEHHS eHEeprii HyKJIOHA MOOIU3Y MOBEPXHI
sanpa?

14. 5. Sxmit 3 uneniB  HamiBemmipuuHOi popmynu Belinzekepa mis eneprii | [1]c.406
3B’A3KY fi7jpa BPAaxOBYe, IO MAPHO-TIAPHI sApa € HAMOUTBII CTa0LIbHIMH, a
HeMmapHO-HeNnapHi — HecTaOUIbH1?

15. SIkuii 3 uieHiB HamiBemmipuaHOi popmynu Beiizekepa ais eneprii [1]c.406

3B’A3KY si/Ipa onucye 00’ €MHY eHepriio?
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16. SIkuii 3 uieHiB HamiBemmipuaHOi popmynu Beiizekepa mis eneprii [1]c.406
3B’S3KY Spa ONUCYE 3MEHILIEHHS eHeprii BHACHIIOK KYJIOHIBCHKOTO
BiJIIIITOBXYBAHHS ?

17. [Tutoma eHepris 3B’s13Ky ABIYi MariyHUX SA€p MOPIBHSHO 3 TAKOIO Y [1]c.407
CYCI/IHIX JIep € ...

18. MoOMEHT IMITyJIbCY apHO-MIAPHUX P TOPIBHIOE ... [1]c.408

[4]c.469

19. SlnepHa B3aeMOIist HYKJIOHIB B sIIpi OTpUMaJia Ha3By... [1]c.411

[4]c.470

20. Ha siki BIIacTHBOCTI sIIEPHUX CHIT YKa3ye 3aJIeXKHICTh pajiyca sapa Bix ioro | [1]c.411
MacoBOI'0 yucia? [4]c.470

21. HacuuenHs € xapakTepHOIO 0COOIMBICTIO B3a€MOJIIT ... [1]c.411

[4]c.470

22. BenuunHa sqepHUX CUIT 3aJIKUTH Bifl B3a€EMHOT OPi€HTAIII] ... [1]c.412

[4]c.470

23. [lepioAMYHICTH BIACTUBOCTEH Sep 3 MariYHUMH YUCIIAMU TOSCHIOE [1]c.419
MOJETIb ... [4]c.471

24. SIBUIIE CIIOHTAHHOTO TIEPETBOPEHHS OJTHUX aTOMHUX SiZiep B IHIII 3 [1]c.421
MIOCHUJIAHHSIM 10HI3YIOUOT0 BUIIPOMIHIOBAaHHS MA€ HA3BY ... [4]c.471

25. He HanexuTh 10 mpupoHOi paaioaKTHBHOCTI [1]c.422

[4]c.471

26. 3a 3aKOHOM PaIi0aKTUBHOTO PO3MAIY 3aJICKHICTh KUTBKOCTI AJIep [1]c.423
paJlioaKTUBHO1 PEUOBUHHM BiJ] Hacy € ... [4]c.472

27. [lepion miBpo3many pamioaKTUBHUX sAep — MPOMDKOK 4Yacy, 3a skuid | [1]c.423
KUIBKICTb 171 paJi0aKTUBHOTO €JIEMEHTY 3MEHIIYEThCS Y [4]c.473

28. 3B’430K MDK MEPi0I0M MIBpO3Maay Ta CTAIOI0 PO3MANY € ... [1]c.423

[4]c.473

29. KinbkicTh po3naais, 1o BigOyBaeTbcsi B OJUHHII MacH pali0aKTUBHIN [2]c.16
PEYOBHHI 33 OTMHUIIIO Yacy, Ma€ Ha3BY ...

30. SIK 3MIHUTBCS AKTUBHICTH Pa/Ii0AKTUBHOT PEYOBHHH 32 JIBA TIEPIOIH [1] c.424,
niBpo3nay? c.422

[2]c.16

31. [To3acrcTeMHOIO OJUHHIICIO BUMIPIOBAHHS aKTUBHOCTI IIPENapary € ... [1]c.424

[4]c.473
32. Y MarHiTHOMY MOJIi HE BIAXUIISETHCS BiJl HAPSAMKY MOUIUPEHHS MOTIK ... [1c.442]
[4]c.472

33. [Tpu a-po3mani 3apsaoBe Ta MACOBE YHCIIO MAaTEPUHCHKOTO sIpa 3a3HatoTh | [1]c.427
BIJIOBIAHO TAKUX 3MIH: [4]c.474

34, [Tpu B~ —po3nani siapo BUIPOMIHIOE [1]c.427

[4]c.477

35. Slkuii i30ToN yTBOpIOETHCA 3 LI micis oaHOro B - po3naay Ta OHOTO O - [1]c.427
posmany? [4]c.473

36 Sxkuii 3 BHAIB  [-po3mamy — 0OOB’S3KOBO  CyNMpPOBOJKYeThes | [1]c.428
BUIIPOMIHIOBAaHHSIM PEHTI'€HIBCHKUX ITPOMEHIB? [4]c.487

37. KinbKicTh map 10HIB, YTBOPEHHUX Ha BCbOMY IIJISIXY BUIIPOMIHIOBAHHS B [2]c.24
pPEUOBHHI Ma€ Ha3BY ...

38. OcCHOBHHI1 BHECOK B 10HI3aIliifHI BTPaTH JAOTh 3ITKHEHHS HATITAl0uO1 [5]c.386
YACTUHKH 3 ... [2]c.24

39. PanianiitHuMu Ha3UBAIOTh BTPATH €HEPril 3apsHKEHUMHU YaCTUHKAMU

BHACJIIJIOK. ..

[2]c.26
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A

40. MiHimManbHa TOBIIMHA TIOTJIMHAYa, sKa TMOTPIOHA i TIOBHOTO [2]c.27
NOTJIMHAHHS 10HI3YI0YOr0 BUIIPOMIHIOBAHHS Ma€ Ha3BY ...

41. [Tpu mpoxo/KeHH1 Y —KBaHTIB Kpi3b PEYOBUHY IHTEHCHBHICTbH ITydKa [5]c.401
[2]c.27

42. ["010BHUM MeXaHi3MOM IMOTJIMHAHHS Y —BUIIPOMIHIOBAaHHS PEYOBHUHOIO [5]c.404
B 00J1aCTi BUCOKHMX €HEPrii Y —KBaHTIB € ...

43. [IpyxHe po3citOBaHHS HEUTPOHIB 3/IIHCHIOETHCS TIPH CHEPTIIX HEUTPOHIB, [5]c.487
AKI € ...

44. Jlo eHJI0TepMIYHUX SICPHUX PeakKi(ii BITHOCITHCS peakiii, mo npoxoste: | [1]c.450

45. HaiiMeHma KiHeTHMYHa €HEprisi YacTHHOK, 3 SKOi mpoTikaHHs peakuii € | [1]c.450
CHEPreTUYHO MOKJIIMBHM MA€ Has3BYy ... [5]c.110

46. [Mopir simepHOi peakiii MpakTHYHO CHIBMAgaEe 3 eHepriero peakmii mpu | [5]c.111
CIIBBIZHOIIIEHHI Mac HayliTalodoi yacTUHKU (Mp) Ta Macu sapa-MilieHi
(My), sike Mae BUTIISAL;

47. ITix BUXOAOM sIIEpHOI peakiiii po3yMilOTh .. [1]c.448

48. 3BUTbHEHHSI €Heprii BHACHIZAOK SACpHOI peakilii BiIOyBaeThCs HpU [1]c.472
peaxuii ...

49. Peaxii, mo mnpoTikaroTh 0e3 YTBOPEHHS CKJIaJ0BOro sipa MaroTh [4]c.485
Has3By ...

50. KoediuieHT po3MHOXKEHHSI HEUTPOHIB JIJIsl MPOTIKAHHS PeakLii TIICHHS B [1]c.471
aTOMHHX peakTopax Mae OyTH: [4]c.491

51. 3racarouiii JaHLIOTOBIM peakiii BiANOBiAae 3HAUYCHHS KOeQillieHTY [1]c.471
PO3MHOYKEHHS! HEUTPOHIB. .. [4]c.491

52, KputnuHuM po3MipoM Ha3UBAIOTh PO3MIp aKTUBHOI 30HU, MPHU SIKOMY [5]c.517
[4]c.491

53. [TepeBaHTa)KEHHS TEIUIOBUALIAIOYHX 30ipoK 0e3 3ynmuHKH poboTu peaktopa | [3]c.23
MOJKJIUBE B PEAKTOpax TUIY ...

54. B sikocTi Temonocis B peakropi Ty BBEP 3actocoByeThest: [3]c.23

55, VY sxocTi crioBUIbHIOBaYa B peaktopax Tuna PBMK BHKOpPHCTOBYETHCS ... [3]c.21

5. JITEPATYPA JJisI BUBYEHHS AUCHUIIJITHU
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60c.

. T'epacumoB.O.1., Kinmeaa.A.M. Enementun ¢izuku goBKiLIA: Pamioekosnoris
(xoHcmekT jekii). Oneca: OJJEKY, 2003. 134c.

Tpodumona T.U. Kypc pusuku. YuedbH. nocodbue. M: Bric. mik.,2001.542¢.
Iupoxos H.I1., FOaun FO.M. Snepuas pmuka. M.: Hayka, 1988. 671c.
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