HALIOHAJIBHUN YHIBEPCUTET LIMBUIBHOI'O 3AXWCTY VKPAIHU
®AKVYJIBTET OIIEPATUBHO-PATYBAJIbHUX CUJI
KA®EJIPA CIIEHIAJIBHOI XIMII TA XIMIYHOI TEXHOJIOI'I

CUJIABYC HABYAJIBHOI JIJUCHUATLJITHUA

«OcHOBH pagianiiiHol Oe3meKn»

32 000B’SI3KOBOKO OCBITHHO-IPOMECIAHOO ITPOrPaAMOI0

(000B’s3k0Ba 3aranbHa abo 000B’s3k0Ba mpodeciiina abo BHOIpKOBa)

“PaiamiiiiHui Ta XIMIYHWM 3aXUCT’’

(Ha3Ba OCBITHBOI MPOTPAMH)

MJITOTOBKH OakajiaBpa

(HaliMeHYBaHHS OCBITHBOTO CTYICHS)

Vv rajy3i 3HaHb 16 “xiMiyHa HA Ta O101HXKeHEPIS

(KOZ Ta HaiMEHYBaHHS rajy3i 3HaHb)

3a creragbHICTIO 161 “XiMiuHI TEXHOJIOTI] Ta 1HXKeHepid”

(KOx Ta HaiMEHYBaHHS CHEIIBHOCTI)

PexomennoBano kadeaporo

crierjajbHOI XiMil Ta XIMIYHOI TEXHOJIOT1L
Ha 2022-2023 HaBYaJIBHUN PIK.

[TpoToxon Big «15» numus 2022 poky Ne 1

Cunabyc po3pobiienuii BiamoBigHO 10 Po6090i mporpamu HaBYaIbHOT AH-
cuumiind «OCHOBU pajiaiiiiHo] Oe3meKi)

2021 pix



3araabHa ingopMalis Npo JUCHUIIIHY

AHoOTAIIIA TUCIUILTIHA

Jucuumiina «OCHOBU pajiaiiiiHoi Oe3neku” CrIpsMoBaHAa Ha OTPUMAaHHS
3100yBaueM BHIIOI OCBITH IUTICHOT CUCTEMH 3HaHb 11010 OYJI0BU aTOMHOTO Spa,
MOXOJ/IKEHHSI, BJIACTUBOCTEH 1 3aKOHOMIPHOCTEH B3a€MOJIi Pa/lloOaKTUBHOTO BH-
MIPOMIHIOBAaHHSI 3 peuoBUHOI0. Oco0MBa yBara NpuaUIIE€THCA HaT0AHHIO 3100yBa-
YaMH 3HaHb 3 METOJIB peecTpallii 1 JO3UMETPIi 10HI3YIOUUX BUIIPOMIHIOBAHb, 10 €
HEOOX1IHUMU JJIsl IPOBEICHHSI MOHITOPUHTY pajialiiiHoro (oHy OTOYyKYOro ce-
penoBwua. Jlaamii Kypc nepeadavae MpakTUIHE OBOJIOIHHS 3100yBauyeM METOIaMU
PO3paxyHKY /03 OMPOMIHIOBAHHSA, HA OCHOBI SKUX HAJAIOThCS peKOMEHAAlli mep-
COHAJTy 1 HaCEJICHHIO 010 CIIOCO0IB 3aXUCTY BiJl Bpa)KarOUMX YNHHHKIB paaialiii.

[IpenMeToM BHUBUYEHHS HaBYaJIbHOI JUCHHUILTIHU «OCHOBH pajiaiiiiHoi 6e3-
MEeKW» € OCHOBHI TMOJIOKEHHS siIepHOI (DI3UKHU Ta pajiaiiitHol XiMii, 1110 BUBYAIOTH
MIPOLIECH SACPHHUX MEPETBOPIOBAHD, 3aKOHOMIPHOCTI B3a€MO/Iii Palil0aKTUBHUX BH-
IIPOMIHIOBaHb 3 PCUYOBHMHOIO, & TAKOXX BH3HAYCHHS JI03 PaJli0aKTHUBHOT'O BUIIPOMIi-
HIOBAHHSI 3 METOI0 BU3HAYCHHS Jii, HEOOXITHUX IS 3a0€3MeUeHHs paaialiiHoi
Oe3MeKu HaceJIeHHs Ta MEePCOHANy PI3HUX YCTAaHOB B YMOBAaX MiJBHILEHOTO pajia-
i#HOTO (POHY.

[Hdopmarris npo HAyKOBO-TEIarOri4HOTO MpalliBHUKA

Tpedinosa Jlapuca MukonaiBHa 1. ¢-M H., BUKIaa4y
3araneHa iHpopMaris kadeapu crnemiagbHoi XiMli Ta XIMIYHOT TEXHOJIOTi
(baKyJIbTETy ONEPAaTUBHO-PATYBATBLHUX CHII

M. XapkiB, Bya. baBapceka, 7, xopmyc kadempu
KouTakTHa indopmaLis CXXT, kabinet Ne201. PoGouuit Homep Tenedony:
707-35-16

E-mail trefilovalarisa3(@gmail.com

- Pamiamiitna ¢izuka
Haykosi inTepecu - ONITUYHA CTICKTPOCKOTIIS
- (pi3uka TBepHOTO TiNA

- npodeciiiHi 3HaHHS Ta 3HAYHUN JTOCBIJI B PO3POOII
pajiaiiiHO-4yTJIMBUX MaTepiaiiB, 10 BHUKOPUCTO-
BYIOTbCSI B CHMHTWIAIINHIMA TEXHIIl JETeKTyBaHHS
Tpodeciitui 3ni6rocti | PIOHI3YI0UOr0o BUIPOMiHIOBAHHS;

- 3HAHHS 1 HAaBUYKH, 110 € HEOOXITHUMH IJId JTOCJI-
JOKEHHST pajiialiiHO-CTUMYJILOBAHUX TPOIECIB B Ha-
MIBIPOBITHUKAX 1 JIETCKTPUKAX.

Po3pobka CIMHTUISAIIAHUX MaTepiamiB A JETEKTY-

HaykoBa nmismpHICTH 3a R ,
BaHHS 10HI3yIOUOT'O BUIIPOMIHIOBAHHS

OCBITHIM KOMIIOHEHTOM




Yac Ta Micue NpoBeIeHHs 3aHATH 3 JMCUMILIiHM.

AyIUATOpHI 3aHATTS 3 HABYAIHHOI JUCIMIUTIHU MPOBOATHCS 3T1THO 3aTBEP-
JDKEHOTO po3kiaay. ENekTpoHHMIA BapiaHT po3KIIaay pO3MIIy€e€ThCs HA CaTi YHi-
BepcuteTy (http://rozklad.nuczu.edu.ua/timeTable/group).

KoncynpTariii 3 HaB4aabHOI AUCIUIIIIHU TPOBOSATHCS MPOTITOM CEMECTPY:
njoBiBTOpKa 3 15.00 10 16.00 B ayauTopii Nel103. B pasi nomatkoBoi nmotpedu 3710-
OyBada B KOHCYJIbTAIlii Yac MOTOKYEThCS 3 BUKIIAaueM

MeTtor BUKIaAaHHS HABYAIBHOI JUCIUIUTIHU “OCHOBHU paz[iauiﬁHol' oesrie-
Ku~ € HaJaHHS (baXIBH}IM 0a30BUX 3HAHb MIOAO0 BIACTUBOCTEH PaTIOHYKIIIIB Ta
BILTUBY iXHBOTO BUIIPOMIHIOBAHHS Ha OTOUYIOHe Cepe/IoBHIIe 1 IIOJICHKUI opra-
Hi3M. i 3HaHHS HEOOXimHI I TO3UMETPIi PaliOaKTUBHOTO BUIIPOMIHIOBAHHS 1
3MIMCHEHHS 3aXO0/IIB MO0 3amo0iraHHs HOr0 HETAaTUBHOTO BIUIHBY.
[lepen BuBueHHsM mucturuiind «OCcHOBU pamiarfiitHoi 6e3nekm» 3100yBad BHUIIO]
OCBITM MOBUHEH BUBUMUTU AucuuIUIiHu «Dizukay, «MartemaTuka», «3arajibHa Ta
HEOpraHiyHa Ximis», «YKpaiHChbKa MOBa» Ta 3/100yTH 3HaHHsS 3 0a30BHX IOHATH
G13UKM Ta HEOpPraHiyHOI XiMii, 3HaTH OCHOBHI BJIACTUBOCTI eyemMeHTiB [lepioany-
Hoi cuctemu J[.I.MeHneneeBa, a TakoX pi3HUX KJIACiB HEOPTaHIYHUX PEYOBHH.

3aBjaHHsl HaBUYAJIbHOI AWCIHUIUIIHMA: MATOTOBKA (haxiBIlB, 3JaTHUX KBai-
(GhiKOBaHO  BHKOPUCTOBYBAaTH  (yHIAMEHTAJIbHI  3aKOHOMIPHOCTI  3arajbHo-
HAyKOBOTO XapakTepy y NpodeciiiHiii TIsSIbHOCTI, OLIHIOBATH PU3UKU Ta YMOBHU
BUHUKHEHHS HETaTMBHUX BIUIMBIB pajiaimii B yMOBax HaJA3BUYAWHUX CHUTYAIlii,
MIPOTHO3YBATH iX PO3BUTOK, a TAKOK BUKOPHUCTOBYBATH 3HAHHS 3 PI3HUX TaTy3iX
JUIS TIOIIYKY €(PEeKTUBHUX CIIOCO01B 3aXUCTY Ta JIIKBiAAlll HeOe3MeYHNX YNHHHKIB.

[Ticns BUBUEHHS HaBUYaIBHOI MUCIUTLIIIHU «OCHOBH pamiarliiHol O0e3meKny
3100yBayl BUILIOT OCBITH MOBUHHI HAOYTHU Ta OTPUMATH:
3HAHHA:
v' (13UYH1 OCHOBU PaJioMeTpii, 103UMETpii Ta paaianiiHoi Oe3neKw;
v Bi3udHi 3aKOHH, 110 ONUCYIOTh PaIi0OaKTHBHI BUIIPOMIHIOBAHHS Ta 1X B3a€MO-
10 3 PEYOBUHOIO;
v/ XapaKTEPUCTHKH PaiOaKTHBHUX BHIIPOMiHIOBAHb.
v’ JKepena padioaKTHBHOTO 3a0pyJHEHHS JOBKILISL.
v/ OIMHMIII BUMIPY J03H Ta IIOTYKHOCTI pai0aKTHBHOIO BUIIPOMIHIOBAHHS.
v METOIM JO3UMETPUYHOIO KOHTPOJIIO PI3HOMAHITHUX JDKEPEIN 10HI3YIOUUX BU-
MIPOMIHIOBaHb;
v Bpakarodi (pakTOpu BIUIMBY DPaliOaKTHMBHMX BHIPOMIHIOBaHb Ha 010JIOTTYHI
00'€eKTH
v/ OCHOBHI IPUHIKI Ta 3aXOAX II0J0 3a0e3neueHHs pafianiiinoi 6e3neku Hace-
JICHHS Ta MEePCOHATy Ha BUPOOHUIITBI;
v/ CUTHAIIM UUBLILHOT 00OPOHH 1 i1, IKi BOHM BU3HAYAIOTH; HOPSI0K Ta 3aCO0M
HAJaHHS NEPIIO] MEAUYHOL JOTIOMOTH.
v/ 3aKOHOJIABCTBO YKpaiHu y cepi UBIIBHOTO 3aXHUCTY;



YMiHHSA:

v/ IPOBOJIUTH PO3PaxXyHKH KiJIbKICHUX XapaKTEPUCTHK PalioaKTUBHOCTI;

v/ aHali3yBaTu pe3yabTaTH pagialliiHuX BUMIpiB;

v/ BUKOPHUCTOBYBATH METOMKH MPOBEICHHS palialliiHOro KOHTPOJIO;

v/ IPOBOJMTH PO3PaXyHKH HOPM s 3a0e3ledeHHs paaialiiiHoi Oe3neku 3 Bu-
KOPUCTaHHSIM €KCIIEPUMEHTAJIbHUX Ta JAOBIKOBUX JIAHUX 3 PaIlOHYKII1IHOTO
CKJIQJTy JIKEPEJ BUIPOMIHIOBAHHS;

v/ IIPOBOJIMTH BUMIPIOBAHHS MOTYKHOCTI J03M 10HI3yIOYMX BHIPOMIHIOBaHb i
pO3paxoByBaTH HeOE3MEUHUH Yac 3HaXOHKEHHSI B 30H1 3apaKCHHS,

v/ 3aCTOCOBYBATH JO3UMETPUYHI MPUIIA]IH.

Onuc HABYAJIBHOI JUCHHUILIIHNA

HaitmenyBanus dopma 3100yTTS OCBITH
[Toxa3HHKIB oyHa (JIeHHA)
Craryc JucCHumJIiHu 0008 ’513k06a npogeciina
Pik miaroroBku 2-i1
CemecTp 4-n

Oo0cAar TMCUHHUILIIHN:

- B kpeaurax EKTC 15
- KIJTBKICTh MOJTYJIiB 2
- 3araJibHa KUJIBKICTh TOJUH 450

Po3noais yacy 3a HABYAJBLHUM ILIAHOM:
- ekl (ToIuH) 0
- MPAKTUYHI 3aHATTS (TOIVH) 224
- CEMIHAPCHKI 3aHATTS (TOIMH)
- 1a00OpaTOPHI 3aHATTS (TOUH)
— KypCOBHI NpoeKT (poboTa) (roauH)
- 1HIII BUJIM 3aHATH (TOJIMH)
- caMmocTiiiHa po0OoTa (roI1H) 432
- IHIMBIAYyaTbHI 3aBAaHHS (HAYKOBO-
nociigae) (ToIuH)
- MACYMKOBHI KOHTPOJIb (Iu(epeHIiiHmiz
3aJTK, €K3aMEH)

Ex3amen

IlepexymoBu 1Ji1s1 BUBUEHHS JUCIHUILIIHA

Ilepen BuBYeHHsM nuctuIulinu «OcHOBU pajiaiiiHoi Oe3meku» 3700yBay
BUIIIOi OCBITU TMOBMHEH BUBYMTH IUCHUIUIIHU «3arajbHa Ta HEOpPTraHIdHA XIMis»,
«Dizukay, « YkpaiHChbKa MOBay, 3700yTH 3HAHHS OCHOBHUX IOHSTH Ta 3aKOHIB 3a-
raJibHOT XiMii Ta (PI3MKH, a TAKOX 3HAHHS OCHOBHMX BJIACTUBOCTEH €JIEMEHTIB pi3-



Hux rpyn Ilepiogmunoi tabmumi JI.I.MeHneneeBa, OCHOBHUX TOJIORKEHb KIHETHKA
XIMIYHHUX pPeaKIliil.
Pe3yjibTaTH HABYAHHA TA KOMIETEHTHOCTI 3 TMCIHUILTiHH

BiamoBinHO 10 OCBITHBOI Tporpamu «PamiamiitHuil Ta XIMIYHHANA 3aXHUCTY,
BUBYEHHS HABYAJILHOI TUCIUIUTIHA MOBUHHO 3a0€3MEeYUTH:
- TOCSITHEHHS 3100yBa4aMH BUIIO1 OCBITH TAKUX PE3YJIbTATIB HABYAHHS:

JlucuuniiHapHi pe3ybTaTH HaBYaHHS ITPH
- AHani3zyBaTu Ta MPOTHO3YBAaTH TEHIEHIIi PO3BUTKY HA/3BU- [1P16
YaliHO1 cUTYallii Ta PO3pOOJISATH MPOIO3UINi 3a UMM IIPOTHO-
3aMH
- 3Hatu KiIacu@ikalio IpWwIaaiB, METOIIB Ta TEXHIYHUX 3aCO- [1P19

01B pamiamiitHoi, XIMI94HOT Ta 010JIOTTYHOT PO3BIIKH 1 KOHTPOJIIO
Ta BUKOPUCTOBYBATH iX 3a MPHU3HAYCHHSM T 4Yac JIKBIgaIli
aBapii 3 HasSBHICTIO XIMIYHO HEOE3MEeYHNX PEYOBUH Ta MaTepi-
aTiB palialiifHOTO Ta O10JIOTTYHOTO MTOXO[KEHHSI.

- ¢opmyBaHHA y 3100yBadiB BUIIO1 OCBITH HACTYITHUX KOMIIETEHTHOCTECH:

[IporpaMHi KOMIIETEHTHOCTI (3arajibHi Ta mpodeciiini) 3K, 1K

K19
- 31aTHICTh MMPOBOJUTH OIIIHKY OOCTAaHOBKHM B OCEpENIKY aBapii
3 HasSBHICTIO XIMIYHO-HEOE3NMEUYHHX PEYOBHH, MaTepiajiB
pajiamiitHoro Ta 610JI0TYHOTO MTOXOKEHHSI

- 37aTHICTP BUKOPUCTOBYBATH TMpUJIAIU paaialliiHoi  Ta K20
XIMIYHO1 PO3BIIKM Ta KOHTPOJIIO

OdikyBaHI KOMIETEHTHOCTI 3 TUCIUILTIHA

Bytn 006i3HaHMM MO0 TOXOJKEHHS pamiarii, po3Mmoaiay pa-
JTIOHYKJIIAIB B OTOYYIOUOMY CEpEIOBHUIII, BU3HAUEHHSI OCHOB-
HUX HeOe3neuHuX (PaKkTopiB BIUIMBY 10HI3YIHOUOT'O BUIIPOMIHIO-
BaHHS Ha JKMBI OpPTaHi3MH Ta HaBKOJIMIIHE CEPEIOBHIIE, MPO-
BEJICHHS CTaHJAApPTHUX PO3PaxyHKIB J103 PajialliifHOTO OMpOMi-
HEHHsI; 3HaTH MPUHIMIH i1 1 KOHCTPYKTUBHI 0COOJIMBOCTI J0-
3MMETPUYHOI anapaTypH.

5. Ilporpama HaBYAJBHOI IUCHUILIIHA

TeMH HABYAJIBLHOL JUCHUILIIHN:

MOJYJIb 1. OCHOBU SIJEPHOI ®ISUKH TA
PAJIALITAHOT XIMI{

Tema 1.1. BynoBa i BJ1acTUBOCTI AaTOMHMX si/1ep
IcTopis BIAKPUTTA siBUIA PadiOaKTUBHOCTI. Buau paaioakTHBHOTO BUIIPOM-
BHIOBaHHs. bymoBa atoma. ®@i3MuHI XapaKTepUCTUKH YaCTOK - €JIEKTPOHIB, MPOTO-



HiB, HEUTPOHIB, [0 YTBOPIOIOTH aToM. Maca sinpa u nedekt macu. Po3mipu 1 ryc-
TuHa saep. @opmyna EiHimTeliHa 1 eHepris 3B's13Ky 4acTok y sapi. Mojeni saep.
BuznauenHs eHeprii 3B’s13Ky 3a Gopmyioro Baitizekkepa. CtabiinbHI 1 HecTabIb-
H1 (paJll0aKTUBHI) 130TOMNU. SIAepHi peakiiii: po3naj i CHHTEe3 saep. AnaepHi peakirii
3a y4acTIO HEHUTPOHIB 1 3apsA/HDKEHUX YacTOK (MPOTOHU, ACUTPOHH, sijipa Tellito, Ba-
K1 10HM). [lepeTun 1 BUxif siepHoi peakinii. ExeMeHTapHi 4aCTUHKH Ta 1X y4acTh
y (yHIaMeHTaIbHUX B3aeMOJIIsIX. Peakiiii B 3ipkax 1 MOXOMKEHHS XIMIYHUX eJe-
MEHTIB.

Tema 1.2. PagioakTuBHuUii po3naj

3akoHHM pasioaKTUBHOTO po3mnafy. [lepioa HamiBpo3nady, MOCTiiHA po3Mnaiy,
CepeNHi yac KUTTA siApa. AKTUBHICTh HYKJI1J]a, OMUHUII PalloaKTUBHOCTI. Buxin
anepHoi peakuii. Jlanmorn posnany. PyxnuBa, cramioHapHa, BIKOBa piBHOBara.
Posramyxennii po3nan. PagioaktuHi cimelicTBa. [IpupoaHi JOBroKuBYU1 130TOTMH.

Tema 1.3. Onep:xaHHsi pagiOAKTUBHHUX I30TOIIB

Metoau paaioxiMii JUisi CEIEKTUBHOTO BUAUICHHS, OYUIIICHHS 1 KOHIIEHTPY-
BaHHS Pa/I0AaKTUBHUX eJleMeHTIB. OcakeHHs. ExcTpakiiisi opraHiYHUMH PO3YMH-
HukamMu. Metoau xpomarorpadii. ExexkrpoxiMiuni MeToau. MeToau AUCTHIIALIIL.
Mertomau, 110 3acHoBaH1 Ha edekTi Bigaadi sapa. OnepKaHHs palloOHYKIIIIB Y sjie-
PHUX peakTopax, Ha 10HHUX Iy4Kax MPUCKOPIOBAYiB, 3a JOIMOMOTOI0 130TOMHUX
reHepaTopiB. AnepHuii peaktop. LIUKI0TpOH.

Tema 1.4. 3acTocyBaHHsI pagiOHYKJIiIiB

SAnepna 36posi. ATomHa 1 BogHeBa OombOa. [lpunnun aii. SlnepHa enepretu-
ka. Tunu 1 ycTpiil sanepHUX peakTopiB. JlaHItoroBa peakiis pO3ALICHHS ypaHy.
SAnepHo-nanuBHui UK. [Ipobiemu i mepcneKTUBH PO3BUTKY SAEPHOI €HEPreTH-
kd. Slnepna memununHa. Pagioizoronu 1 paiaimiifHi TEXHOJIOTI] B MPOMHCIOBOCTI,
CLIbCHKOMY T'OCTIOAAPCTBI, B I€OJIOTIi, B IHCHEKIIHHUX cHCcTeMax, Bukopucranus
PalOHYKJIIJIIB B HAYKOBHUX JIOCIDKEHHAX. MeTo MIYEHHUX aTOMIB.

MOJYJb 2. TO3UMETPISI TA PAIAIIMHUMN 3AXUCT

Tema 2.1. B3aeMoaist ioHI3y040ro BUIIPOMIHIOBAHHA 3 PEYOBHHOIO.

B3aemozist 10HI3yI04OT0 BUIPOMIHIOBAHHS 3 PEYOBHHOIO K (h13MYHA OCHOBA
JUIS JIeTeKTyBaHHS. YTpyre 1 HEympyre po3CilOBaHHsS 10HI3yIOUOTO BHIIPOMIHIO-
BaHHS; 10H13a1is 1 30yxkeHHs. [1lap momoBUHHOTO OcnabieHHs OeTa-4acToK y pe-
4OBHHI. 3BOPOTHE po3citoBanHsA. CamonorivHaHHsA. OcoOIMBOCTI B3aEMOJIT 3apsi-
JDKEHHUX YacTOK, (POTOHIB 1 HEHUTPOHIB 3 peuoBuHO0. Kiacudikaris mxepen 10Hi-
3yIOUMX BHUIPOMIHIOBaHb 1 METOAM iX peecTpauii. Bumm B3aemonii ramma-
BUIIPOMIHIOBaHHS 3 PEYOBHHOI. 3aKOH MOTJIMHAHHS ramma-mpoMeHiB. OCHOBHI
e(eKTH B3aeMO/Iii HEUTPOHIB 13 pe4oBHMHOIO. HaBeieHa pa1ioakTUBHICTD.

Tema 2.2. XimiuHi npossBH B3a€MoJil i0HI3yH0O40ro BUIIPOMIHIOBAHHA 3
PEYOBHHOIO.



®i3uKo-XiMiuHa 1 XIMIYHA CTajii IPOLECY B3aeMOIi 10HI3yIOUOTO BUIIPOMI-
HIOBaHHS 3 peuoBHHOIO. [Iporiecu pasmioni3y B razax, BOJl, TBEpAUX PO3UUHAX, OP-
raHIYHUX CITOJIYKax 1 B TBEpAUX Tinax. Pamiariiine maTtepiasio3HaBcTBO. Pamiarmiii-
HO-X1MI14H1 T€XHOJIOTTI.

Tema 2.3. lo3umeTpisi Ta pagiomeTpisi iOHI3yH040ro BUIIPOMiHIOBAHHS.
BusHaueHHs OHATH JO3UMETPII 1 palloOMETpii 10HI3YIOUHX BUIIPOMIHIOBAHb.
®di3uyHa /1032 ONMPOMIHEHHS: €KCIO3WIliHA, moriauHeHa. [loTyXHICTh BU-

MIPOMIHIOBAHHSI TaMa- 1 KepMa-CTall.

bionoriuna g03a onmpoMiHEHHs: €KBIBaJE€HTHA, €()EKTUBHA, TPAHUYHO MPH-
nyctuMa. bionoriunuii BB onpomiHeHHs. [{o3uMeTpis npu 30BHIIIHBOMY 1 BHY-
TpiliHbOMY ompomiHeHHi. [Ipomenesi omiku. [IpomeneBa xBopobOa mpu 30BHIMI-
HbOMY 1 BHYTPIIIHBOMY Ypa)K€HH1 paJloaKTUBHUMH peuyOBHHaAMU. BinnaneHi Hac-
JIJIKK OTIPOMIHEHHST OpTaHi3MYy - JISMKO3H, OHKOJIOTis, T€HH1 MYyTallii.

MeToau neTeKTyBaHHS 10HI3yIOUUX BUIPOMIHIOBAHbD.

lonizamiitai metoau peectpauii. Kiacudikariist ra3opo3psiiHuX 10HI3aIiHIX
JIYUIBHUKIB, iX po00Yl XapaKTEPUCTHUKHU.

CuuHTHIALINHT MeToau peecTparlii. CHUHTUISTOPH.

Metoau neTeKTyBaHHS, 3aCHOBaHI Ha BTOPMHHHMX e(eKTax B3aemojii 10Hi-
3yI0YMX BUIPOMIHIOBAaHb 3 pEYOBHHOIO — (hoTorpadiuHuii, XiMiyHUHN Ta KaJopuMe-
TPUYHUU.

[Ipu3HaueHHs Ta NPUHUUI POOOTH PaATIOMETPUYHUX, JO3UMETPUUHUX Ta
CHEKTPOMETPUYHUX MPUIIAIB.

Tema 2.4. IIpodJsieMu paaioekoJ10rii.

Jlxepena pailoaKTUBHOCTI B HABKOJIMITHBOMY CEPEIOBUILIL: MPUPOIHI, TeX-
HOTeHHI1, anTponoreHHi. [lopeainka pagioHyKIiAIB: B aTMocdepl, akBOCUCTEMAX, Y
rpyHTi. B3aemonis 13 cepenoBuieM, Mirpais. JlaHior pyxy paaioakTUBHHX 3a-
OpyaneHs. Okpemi paioOHYKIIIIM B HABKOJMIIIHBOMY CEPEOBHIII: (Pi3UKO-XIMIUH1
JDKeperna X HaJIXO/DKeHHA. SlaepHi BIIXOau: TUIH, epepoOKa, MOXOBaHHA. ABapii
Ha ACC 1 iXHill BIUTMB Ha CTaH HABKOJIMIIIHBOTO CEPEIOBHUIIIA.

Tema 2.5. Pagiauiiinuii 3axucr.

Cucrema J1ep>kaBHOTO KOHTPOJIIO Pa/il0aKTUBHOTO 3a0pyIHEHHS OTOUYIOYO-
ro cepenosuina. Hopmu pamianiiinoi 6e3nexku Ykpainu. OCHOBHI MOJIOKEHHS Ta
pexomenpaiiii MKP3 ta MAT'ATE miono paniariiinoi 6e3nexku. 3a0e3neueHHs pa-
JiariitHoi Oe3neku MmepcoHaly, L0 MPAIIoe 3 JHKEpesiaMu 10HI3YIOUUX BHUIIPOMI-
HIOBaHb. CIIOCOOM 3aXUCTY BiJ 30BHIIIHBOTO 1 BHYTPIIIHHOIO OMPOMIHEHHS: BifC-
TaHb, Yac, eKpaHyBaHH:, pO3BEJICHHS.. 3ac00M 3aXHCTy Ta 3aXHMCHI MaTepianu. Jlo-
MyCTUMI PiBHI 3a0pyaHeHHs. 301p, BUJAJICHHS Ta 3HENIKOJKEHHS TBEPIAUX 1 Pij-
KHX PaIlOaKTUBHUX BIJIXO/1B. 3aX0/1 NP aBapiiHUX cuTyallisx. Pamgiamiiauii Ko-
HTPOJIb IIPU pOOOTI 3 TEXHOTEHHUMHU JKEpETaMH.



Po3snopin nucummuting y roguHax 3a ¢popmaMu oprasizaunii 0CBiTHBOT0

npouecy Ta BUiaMu HaBYaJbHHUX 3aHATD:

Ha3Bu
MOJIYJIIB |
TeM

ouHa (neHHa) popma

Kinekicts rogua

VYcero-
o

y TOMY 9HCII

JIEK-
mii

MpaKTHYHI
(cemiHapchKi)
3aHATTSI

nabopaTopHi
3aHATTA

caMOCTiliHa
pobora

MoaynbHa
KOHTpOJIbHA

pobota

3 — i cemecTp

Moayas 1. OCHOBMU SIIEPHOI ®I3UKH TA PAJTIAIIMHOL XIMII

Tema 1.1. bynosa
1 BJIACTUBOCTI
aTOMHUX SIJIep

54

2

50

2

Tema 1.2. Pamio-
AKTUBHHI po3maj

46

42

Tema 1.3. Opep-
KaHHS  pajioak-
TUBHUX 130TOMIB

30

28

Tema 1.4. 3acro-
CyBaHHS  pajio-
HYKJIiJTiB

40

38

Pazom 3a mo-
ayJem 1

170

158

Moayas 2. JOSUMETPIS TA PAJIAIIIMHUMA 3AXUCT

Tema 2.1. B3zae-
MOJisl 10HI3yI0YO-
ro  BUIIPOMIiHIO-
BaHHS 3 PEYOBH-
HOIO.

50

2

48

Tema 2.2. Ximiu-
HI TIPOSIBH B3ae-
Mozl 10HI3YIOYO-
ro BUIIPOMIiIOBaH-
HSl 3 PEYOBHHOIO.

30

28

Tema 2.3. Jlo3u-
MeTpis 1 pagiome-
Tpis 10HI3YKOYOTO
BUIIPOMIHIOBAaHHS

102

98

Tema 2.4. Ilpo-
OnmeMu pamioeko-
JIoTii

56

54

Tema 2.5. Pania-
MIAHWI 3aXUCT

42

38

Pasom 3a Mmo-
ayJaeM 2

280

266




Temu NPAKTHYHHX 3aHATH

No Kinbkicth
Hasga remun
3/m ["oqun
1 Tema 1.1. Po3paxyHOK OCHOBHHUX XapaKTEPUCTHK IPOLECY 2
pPal0aKTUBHOTO PO3MAaay pagloOHyKIiiB
2 | Tema 2.6. Po3paxyHOK /103 paJll0aKTUBHOTO ONIPOMIHIOBAHHSI 2
Pazom 4

OpieHTOBHA TeMaTUKA iHAUBITYyaJIbLHUX 3aBAaHb. BUKOHAHHS 1HIWBITya-
JBHOTO 3aBAAaHHS HE € 000B’A3KOBUM, aJie 32 YMOB HOTO JOOPOBILILHOTO Ta YCHIII-
HOTO BHUKOHAHHS HApaxoOBYEThCS MoaaTkoBi 10 GamiB, M0 Aa€ MOXKIUBICTH IT1JIBH-
IIUTH PiBE€HB OIIHKY 3HAHD 3 JUCIUILTIHYU. [HIUBIyaapHE 3aBAaHHS MTPU BUBYCHHI
JUCLUIUTIHYU SIBJIsSE COOOI0 MIJATOTOBKY pedepaTy 3a OJHIEI0 3 HABEACHUX HHKYE
TEM.

OpieHTOBHA TEeMaTHKA IHAMBIAYAJbHUX 3aBIAaHb

Pamianiiini katactpodu B icTOpIi JIFOACTBA.

Agapis Ha YAEC Ta 11 Haciaku.

Exosoriuauii pu3uK sepHOi IPOMHCIOBOCTI

[30TOMHI reHepaTopu Teruia, eJIeKTPUKU Ta CBITIA

Yrunizanis 30poiloBUX HYKIIi/IiB

CuuMHTHIIALIIHI MaTepiaiy Ta X 3aCTOCYBaHHs

CoHsluHAa aKTUBHICTH Ta KJIIMAT 3eMJI.

EBosrortisa Conrg ta moxomkeHHas COHIYHOI CUCTEMH

3eMHI PUPOHI Kepesa 10HI3YI0UMX BUIIPOMIHIOBAHb.

Paniamiiina renetrka

MexaHnizMu 010J10T14HOI 111 10H13yI0OUOTO BUIIPOMIHIOBAHHS

biosioriuno aktrBHE Y O-BUNPOMIHIOBaHHS Ta MpobJieMa €BOJIIOIIT 030HOBOTO
aiapy

Kutta K KOCMIYHE SIBULIE

Paniamiitna meauimmaa

MerteopuTHi OoMOapayBaHHS Ta 3aPOJIKCHHS YKUTTSI.

Kocwmiuni mpomeni — dakTop po3BUTKY OiochepH.

CuHTE3 OpraHiuHUX MOJIEKYJ MiJ BILTUBOM 10HI3YIOUUX BHUIIPOMIHIOBAHb.
Pexxumu no0BKEHHS TEPMiHIB 30€piraHHs XapuoBOi MPOIYKIIT MIIIXOM pajia-
11iHOT 00pOOKHM

3acTocyBaHHA paAlalliiHUX TEXHOJOTIH y HAPOJHOMY TOCIOIapPCTBI
Cucrtemu pafiaiiitHoro KOHTPOJIO Ta 3aXUCTY

[ToBOmKEHHS 3 paIiOAKTUBHUMU BiTX0IaMU

@opMu Ta MeTOU HABYAHHA i BUKJIATAHHS

®opmu Ta METOIM HaBYAHHS 1 BUKJIAJAHHS CTIPUSIOTH TOCSTHEHHIO 3asBJICHUX Y
OCBITHIH Mporpami Lijeil Ta MPOrpaMHUX PE3yJIbTaTIB HABYAHHS.
BuBueHHs HaBYaJIbHOT JUCIMILIIHM peali3y€eThCsl B TaKUX (opMax: ayau-



TOpPHI HaBYaJIbHI 3aHATTS, KOHCYJbTallli, KOHTPOJIbHI 3aX0/IH, CAaMOCTIiiHA po0o-
Ta.

B HaByanpHIN DUCIUIUIIHI BUKOPUCTOBYIOTHCS Taki MEeTOAM HABYAHHA i
BHKJIaJaHHS:

— TOSICHEHHS BiJMIOBIAHOTO HABYAJLHOTO MaTepially, 3BEpPTal04YM yBary Ha
HOoTro TMOMaNbIIOMY TPAKTUYHOMY 3aCTOCYBaHHI TPH BHUKOHAHHI CITY)KOOBHX
000B’SI3KIB

— 0OTOBOPEHHSI € CKJIaJ0BOI0 YaCTUHOI HABYAIILHOTO 3aHATTS, 0COOIHMBA
yBara 3BepTa€ThCs Ha MIPAKTUYHI MMMTAHHSA, TTOB’s3aH1 3 BUBUYEHHSAM KEPIBHUX J0-
KYMEHTIB 3 TUTaHb OXOPOHU HABKOJIMIITHHOTO TIPUPOIHOTO CEPEIOBHUIIA Bij] HE-
raTUBHUX YMHHHKIB pajiarii;

— TOBTOPEHHS CHOPSIMOBAHE Ha SKICHWA KIHIICBUW pe3yJbTaT 3aCBOEHHS
HABYAJIBHOTO MaTepiaiy;

— 1HII[IFOBAHHS TBOPYOTIO MiAXOAY MPHU BiAMpaltoBaHHI cPOpMyILOBAHOTO
BHKJIaJIa4eM 3aBJIaHHS, 10 BUKJIMKAE y 3700yBayiB BUIIOT OCBITH MOYYTTS 3alli-
KaBJICHOCTI Ta PO3yMIiHHS, IO caMe SIKICHE BHPIIIEHHS I[bOTO 3aBJaHHS JOTIO-
MOKE KOXXHOMY 3 HUX B IOJaJbIIIOMY BUPIIIYBaTH MOMIOHI 3aBAaHHS IIiJT 4ac
npodeciifHOl TisUTbHOCTI;

— caMocCTiitHa po0oTa;

— KOHTpOJIb, CIIPAMOBAHUN Ha Te, IO 3/7100yBad BHINOI OCBITH MOBHUHEH
100pOYeCHO BUKOHATH KOXKHE 3 3aBJaHb, sIKi HOMY CTaBUJIHCS.

OuiHlOBaHHS OCBITHIX JOCSATHEHb 3/100yBaviB BUIIIOI OCBITH

Busuenns muctmmiinu «OCHOBH pafiariiiHoi O0e3neku’ nepeadadae mpose-
JICHHS JISKII1H, TPAKTUYHUX 3aHATh, CAMOCTIHHY pOOOTY CIyXadiB.

KpuTepii oniHiOBaHHS YCHIIIHOCTI HABYaHHS, ()OPMHU Ta 3200 AiarHO-
CTHKH 3aCBOEHHS 3MIiCTOBHUX MOAYJIB, Y TOMY YHCJi 3 BUKOPUCTAHHAM 3aC0-
0iB TECTOBOI0 KOHTPOJII0.

[ToToyHMIT KOHTPOJIb MPOBOIUTHCS HA KOXKHIN JEKIIi 1 IPaKTUYHOMY 3aHST-
Ti. Bin nepen0adae oliHIOBaHHS TEOPETUYHOI MATOTOBKH 3/100yBaviB BUIIOT OCBI-
TH 13 3a3Ha4€HOI TeMH (y TOMY YHCJIl, CAMOCTIMHO ONMpallbOBAaHOTO MaTepiary) 3a
HaOyTUMU HaBUYKAMH ITiJl YaC BUBUEHHS TCOPETHYHOTO MaTepiany Ta BUKOHAHHS
3aBJIaHb IPAKTHUYHUX 1 KOHTPOJIBHUX POOIT.

IlincyMKkoBHii KOHTPOJIb TPOBOAUTHCS 3 METOIO TIEPEBIPKH PIBHA Ta SIKOCTI
MIJTOTOBKH 3/100yBaviB BUIIIO1 OCBITH, 1X BIJMOBIAHOCTI JO KOMIIETEHTHOCTEH, BU-
3HAQYEHUX B OCBITHIM Mporpami. 3AiHMCHIOEThCA Y GopMi ek3ameHy ado nudepeH-
IAHOTO 3aJ]iKy METOJOM PO3AUIbHOT MEPEBIPKH PiBHS TEOPETHUYHUX 3HAHb, a Ta-
KOX SIKOCTI TPaKkTUYHOT miAroToBKU. OIIHIOBAHHS 3HaHb 3100yBayiB BUIIOi OCBITH
301MCHIOETHCS 3a HAI[lOHAJIBHOIO MIKAI0!0, 3a mKano €KTC ta 0anbHOIO IIKAIOK
BUIIIOTO HABYAIHHOTO 3aKJIay.



Tabdauusa BiANOBIAHOCTI pe3yJIbTATIB OLIHIOBAHHS 3HAHb 3 HABYAJILHOI TUC-

HUIJIIHA 32 PI3HUMH HIKAJIaAMHU

3a 100-6a1bpHOIO MIKAIOXO, .
III0 BUKOPHUCTOBYETHCS B 3a peTHHIOBOIO 3a 4-0aJ1bHOI0 HIKAJIOK0
HYLI3 Yipainu mkanow (EKTC)

90-100 A Biamigao

80-89 B

65-79 C Jlodpe

35-64 D 3a10BUIBHO
50-54 E

35-49 FX He3anosiisHO
0-34 F

Kpurepii oniHroBaHHA

®opMH NOTOYHOTI0 TA MIICYMKOBOI0 KOHTPOJIIO

[ToTo4yHMIT KOHTPOJIb PE3yNbTATIB HABYAHHS 3700yBayiB OCBITH MPOBOJUTH-
cs1y popMi ppoHTANBHOTO Ta IHAUBIIYATHHOTO OMUTYBAHHS, TPOBEACHHS TEPMi-
HOJIOTIYHUX JUKTAHTIB, BAKOHAHHS MHCbMOBHUX 3aBJaHb.

[TimcymMKOBHIZ KOHTPOJIb TPOBOIUTHCS Y GOPMI €K3aMEHY.

Po3noais Ta Hakonu4yeHHs1 0aJ1iB, IKIi OTPUMYIOTH 3100yBayi, 32 BUIaMU

HaBYAJIbHHUX 3aHATH TA KOHTPOJbHUMH 3aX0IaMHU 3 AMCHUILTIHA

CymapHa ma-

. | KcuUMalbHa
MakcumanabHUR ..
o KUJIBKICTE Oa-
Kinekicte | Oan 3a BUJI Ha- .
By HaBYajgbHUX 3aHATH JI1B
HaBYAJIbHUX | BYAILHOTO 3a-
3a BUJAMH
3aHSATH HSATTS
HaBYAJIbHUX
3aHATh
I. IlloTOYHMH KOHTPOJIb
Jlexmii 3 0,5 1,5
MPaKTUYHI 3aHATTA 1 1 1
Moy 1 caMocCTiitHa poboTa 79 0,22 17,38
3a pe3yJibTaTaMu BU-
KOHAHHS KOHTPOJIb- 2 2 4
HUX poOIT
Pazom 3a monmynsb 1 23,88
Jlekmi 4 0,5 2
Monynb ,
5 MPAKTUYHI 3aHSTTS 1 1 1
caMocCTiitHa poboTa 133 0,22 29,26




3a pe3yJbTaTaMH BU-
KOHAHHS KOHTPOJIb- 2 2 4
HUX POOIT
Pazom 3a monynb 2 36,26
Pa3oM 3a noTOYHMI KOHTPOJIb 60,14
I1. InguBinyannbHi 3aBganns (pedepar) 9,86
I1. ITlincyMKOBHI1 KOHTPOJb (€K3aMEH) 30
Pa3oM 3a Bcl BUIM HABUAJIBHUX 3aHSTh T4 KOHTPOJIbHI 3aX0/1U 100

IToToYHUIT KOHTPOJIb.

Kpumepii nomounoco ouyinoeanns 3Hamb 3000y6ayié HA JIEKYIUHOMY 3AHAMMI
(oyinroemocs 6 dianazoni 6io () 0o 0,5 b6anis):

0,5 banie — 3100yBa4 MPUCYTHIN HA JIEKI[li, BUSBIISIE 3AI[IKABJICHICT 1 CyM-
JIHHO KOHCIIEKTYy€ HAaBYaJbHUI MaTepiaji, Oepe akTHUBHY y4acTb B OOrOBOPEHHI
NUTaHb, U0 PO3TIISAAIOTHCS.

0,35 6anu — 3m00yBa4 MPUCYTHIN HA JICKITii, KOHCTICKTYE€ HAaBUYAIbHUN MaTe-
piai, ane He 30BCIM OPIEHTYIOTHCA B TEMI, 110 PO3TIIAIAETHCS;

0,15 6anu — 3m00yBad MPUCYTHIN HA JIEKIlli 3 HABYAIBLHOI TUCIUILIIIHU, HE
BE€JIC KOHCIIEKT 1 CJ1a0KO OpPIEHTYIOTHCS B TE€MI, 1110 PO3IIIAIAETHCS;

0 6anie — 3100yBay HE MPUCYTHIM HA JIEKIIIi.

Kpumepii nomounoco oyinoeanus 3nams 3000y6a4ié Ha NPAKMUYHOMY 3AHAMMI
(oyinroemocs 6 dianazoni 6i0 0 0o 1 6any):

1 6an — 3100yBay BUTLHO BOJIOJIE YCIM HaBYaJLHUM MaTepiajoM Ta apryMEHTOBa-
HO BHCIIOBIIIOE CBOT TYMKH, HABOJIUTH TIPUKIIAIIH;

0,75 Gamu — 3m00yBa4d OPIEHTYIOTHCS B TEMI, aJie YACTKOBO BOJIOIE MATEPIaioM i
JIOTIYCTHB JI€AK1 TOMUJIKU

0,5 6anu — 3700yBay MPaBUJIbHO PO3KPUB JIMIIIE OKPEMI MOJIOKEHHS Ta MOXKE
OKPECITUTH JIUIIIE AEsKI MPOOIEeMHI TUTAHHS 3 TEMU;

0,25 6anu — 3100yBa4 MOBEPXHEBO PO3KPUB JIHILIE OKPEMI MOJI0KEHHS Ta IPU
IbOMY JIOITYCTUB CYTT€B1 MOMUJIKH.

0 GaniB — 3100yBa4 HE 3HAE BIAMOBII HA MOCTABIICHI TUTAHHS

Kpumepii nomounozo oyinio8anHs KOHCHOI 3 HOMUPLOX KOHMPOTIbHUX POOIm, WO
BUKOHYIOMbCSL 3000y8auem (KodxcHa poboma oyiHoemvbcs 6 dianasori 6i0 () 0o 2
oanie):

2 Ganu — 3100yBay BIJILHO BOJIOJIIE YCIM HaBYAJIbHUM MaTEpiajoM Ta apryMEHTO-
BaHO BHCIIOBJIIOE CBOI JYMKH, HABOJUTh TIPUKIIA]IH;

1,65 6anu — 3100yBay BUIHHO BOJIOII€ YCIM HaBUAJIbHUM MAaTepiaioM Ta apryMeH-
TOBaHO BUCJIOBIIIOE CBOT IyMKH, HABOJUTh MPUKIIAIH, ajie TOMYyCTUB

HE3HAYHY [TOMHJIKY;

1,3 Ganu — 3100yBay BUTbHO BOJIOIE YCIM HaBYAJIbHUM MaTepiaioM Ta
apryMEHTOBAHO BHUCIIOBIIIOE CBOT TYMKHU, HABOJUTH MPUKIIAIH, ajie TOMYCTUB
JeKiTbKa HE3HAYHUX ITOMHJIOK;

0,95 — 3100yBay BUIHHO BOJIO/II€ YCIM HaBUAJIbHUM MaTepianoM aje




HEBJIAJI0 BUCJIOBIIOE CBO1 JYMKH, IOMYCTHB JCSIKI IOMUJIKY;

0,6 6anu — 3100yBay OPIEHTYIOTHCS B TEMI, aJieé YACTKOBO BOJIOIE

MaTepiajioM 1 JOMYCTHUB JesKl TOMUJIKH;

0,3 6anu — 3100yBay MOBEPXHEBO BIAMOBIB JIUIIIE HA OJTHE MMMTAHHS Ta IIPHU I[LOMY
JIOTTYCTHB CYTTEBI IIOMUJIKH;

0 OaniB —3100yBau HE 3HAE BIJIMOBI/I1 HA OCTABJICH] TUTAHHS;

IincyMKoBHii KOHTPOJIb.

Kpumepii oyiniosanus 3uanv 3000y8auis Ha ex3ameri (OYiHIOEMbCS 8 0iana3oHi 8i0
0 0o 30 banis):

29-30 6aniB — 3100yBay BUILHO BOJIOZIE yCIM HaBYAJIbLHUM MaTepiajaoM Ta
apryMEHTOBAHO BHCJIOBIIOE CBOI JYMKH, HABOJUThH MPUKJIIA]IH;

26-28 6aniB — 3100yBay BIJILHO BOJIOZIE YCIM HaBUYAJbLHUM MaTepiajaoM Ta
apryMEHTOBAHO BHUCJIOBIIIOE CBOI JYMKH, HABOAUTH MPUKIIAJIU, aJl€ TOMYyCTUB He-
3Ha4YHY TOMUJIKY;

23-25 6anu — 3100yBay BIJILHO BOJIOJIE YCIM HaBYAJIbHUM MaTepiajoM Ta
apryMEHTOBAHO BHUCJIOBIIIOE CBOI JYMKH, HABOAUTH MPUKIIAJIU, ajle TOMYCTUB JIeKi-
JbKa HE3HAYHUX MMOMUJIIOK;

20-22 6an — 3100yBay BIJILHO BOJIOJIE YCIM HaBYAJILHUM MaTepiajaoMm, ajie HEBaI0
BUCJIOBJIIOE CBOT TYMKH, JIONYCTHUB JESIKI TOMUJIKY;

17-19 6aniB — 3m100yBa4 OPIEHTYIOTHCS B TEMI, aJIe YACTKOBO BOJIOJIE MATEPIiasioM 1
JIOTYCTHUB JIESKi TTIOMIJIKH;

14-16 GamniB — 3100yBay MOBEPXHEBO BIATOBIB JIUIIIE HAMIOJIOBUHY MTUTAHB;

11-13 GamniB — 3100yBay MOBEPXHEBO BIMOBIB JIMIIIE HAa OJOBUHY MUTaHb Ta MPU
IIOMY JTIOITYCTHUB CYTT€B1 IIOMUJIKH;

8-10 6aniB— 3100yBay NOBEPXHEBO BiJIMOBIB JIMILIE HA J[Ba TUTAHHS;

4-7 GaniB — 3100yBay MOBEPXHEBO BI/MOBIB JIUIIIE HA JBA MUTAHHS Ta MIPU ILOMY
JOMYCTUB CYTTEBI TOMUJIKH;

1-3 6anu — 3100yBay MOBEPXHEBO BIATMOBIB JIMIIIE HA OJHE MUTAHHS Ta MPH [IbOMY
JOMYCTUB CYTTEBI TOMUJIKH;

0 OaniB — 3100yBay HEe 3HAE BITOBI/II HA OCTABJICHI TUTAHHS

IlepeJiik TeOpeTHYHUX MUTAHDb U1l MIATOTOBKY /10 eK3aMeHY:

1. 3 AKUX elleMEHTapHUX YaCTHMHOK CKJIAQJA€ThCsl aTOM OyIb-sikoi pedoBuHu? Lo
nokasye atroMmHui Homep y Tabnumi J.I. Menneneera?

2. SIxi cunii B aTOMHOMY SI7Jp1 YTPUMYIOTh TIO3UTHBHO 3apsKeHI TPOTOHU?

3. ITutoma eHepris 3B'sI3Ky siApa, 1 B 4OMY 11 BIIMIHHICTb Bl €HEpTii 3B'I3KY spa.
4. SIxi pe4yOBHMHU HA3WBAIOTh PAJIOHYKIIJIAMH 1 10 PO3YMIIOTh Mij PaJiOHYKIi-
oM?

5. 3ak0H paal0aKTUBHOTO PO3MATy

6. OCHOBHI BUIM BUTIPOMIHIOBAHHS PAI0aKTUBHUX SITEP

7. Ansda-po3naja paaioaKTUBHOTO sSIpa

8. Buau 6eta-po3naziiB pagioakTUBHOTO sJipa Ta iX CyTh

9. 'amma-BUITPOMIHIOBAHHS PaII0AKTUBHUX SJIEP



10. ¥V gomy cyTh B3aemoii anb(}a-4acToOK 3 aATOMHUMU €JICKTPOHAMH PEUYOBUHU?
11. Hlo po3ymitoTh mif i30TonamMu Ta i306apamu? Y 4oMy BIAMIHHICTb LIUX €JIEeMe-
HTIB?
12. 1o po3yMitOTh IiJ1 10HI3AIlIHHUMHU BTpaTaMu Ta BiJ SIKUX TPhOX (haKTOPIB BO-
HU 3aJ1€KATh?
13. TlosicHITH IPUHLIKI B3a€MO/IT alb(ha-4acToK 3 AApaMU PEUOBUHU
14. Y yoMy CyTHICTh B3a€MO/Iii O€Ta-4aCTOK 3 AIpaMHl PEUOBUHU
15. o po3ymitoTh 111 raJibMiBHUM BUIPOMIHIOBAHHSIM, 1 32 SIKMX BHU/IIB BUIIPOMI-
HIOBaHHS 5/[pa BOHO BUHUKAE?
16. Illo Take pamialiiiHi BTpaTH 1 BiJl SKUX ABOX (paKTOPIB BOHU 3aJIe)KaTh?
17. 3a sIKUM 3aKOHOM 3MEHIIYETbCA IHTEHCUBHICTh TaMMa-BUIIPOMIHIOBAHHS TpU
MIPOXOJIKEHHI Yepe3 peUOBUHY ?
18. [lo po3ymitoTh Mmija JIHIMHUM KOoe]illleHTOM OCiabjieHHs, i y 4OMYy BiJIMiH-
HICTh B1J] MacoBOro KoedirieHTa ociabieHHs ?
19. V¥V 4omy mnonsirae NPUHIUI BUTOTOBJIEHHS 3aXMCHUX €KpaHIB Bia OeTa-
YaCTUHOK?
20. EdexTuBHICTH €KpaHiB JIJIs 3aXUCTY BiJ 10HI3YIOUOTO0 BUIIPOMIHIOBAHHSI.
21. AkTuBHICTb pamioHykiaiB. [IuToma, moBepxHeBa Ta 00'eMHa aKTUBHOCTI.
22. llpupoanuit pagiamiiauii GoH.
23. Excrio3wuiiitHa 1032 OMPOMIHEHHS Ta OJUHUIII ii BUMIPY.
24. TlornuHeHa 103a ONPOMIHEHHS Ta OJUHUIII i1 BUMIPY
25. ExBiBasieHTHA /1032 OIPOMIHEHHS Ta OJIMHUIII 11 BUMIDY.
26. [ToTyXHICTh 1031 ONPOMIHEHHS Ta OJMHHUIII i1 BUMIPY
27. Tunu npuiaiB paaioMEeTPUYHOTO Ta JO3UMETPUYHOTO KOHTPOJIIO.
28. Etamnu BIUIMBY BUIIPOMIHIOBAHb Ha 010JI0T14HI 00'€KTH.
29. Ilpsamuii Ta HEPSAMUN MEXaHI3MHU [1i pajiarii.
30. [lIxana pagiamiiHUX MOIIKOJKEHb.
31. Bignaneni Hacaiaku Jii pajiaiii.
32. IlpuHiunu 1ii SA€pHOTO peakTopa.
33. Agapiiini cutyanii Ha AEC.
34. PagioakTUBHI BIIXO/IH.
35. PO3nOBCIOKEHHS PAAIOHYKIIAIB Y BOJHOMY CEPEIOBHIIII.
36. IloBeainka paiOaKTUBHUX PEUYOBUH B IPYHTaX.
37. ®opmyBaHHS 103U Y-BUIIPOMIHIOBAHHSI B IPUMIIICHHSAX.
38. IlpuHIMIM paaiamiifHOTO 3aXUCTY.

PexomMenoBaHa Jiteparypa

1. OcBitHBO-TIpOheciiina mporpama «PamiamiiiHuii Ta XIMIYHUH 3aXUCT» 3a
crierianpHICTIO 161 «XiMIuHI TEXHOJIOTII Ta IHXKEHEpis» MIATOTOBKU 3a Tep-
mmM (OakanaBpChKMM) PIBHEM BHIIOi OCBITH B ramy3i 3HaHb 16 "XimiuHa Ta



O1oiHXkeHepia".
2. O.1. Bacuapuenko, O.M. IrmareeB, A.B.Pomin. Pamiamiiiauii, XIMIYHUA Ta
Olonoriunmii 3axucT: g KypcaHTiB, CTYIEHTIB Ta CilyXadiB 3a04HOi (opmu
HapuaHHs (cremianbHIicTh “Tlokexxna Oesmeka”. Kypc nekmiit Xapkis, HVYI[3
VYkpainu, -2010. -63c.
3. LYO. Yepnsckuii, B.B. Mapymenko, [.M. Maptuntok. BiiicbkoBa 703UMETpis —
. — Xapkis: XIII, —2012. - 560 c.
4. E. IBanoB. Pamiamiina exkosoria. HaBuyanmpHO-MeTOOWMYHMI IOCIOHHK. JIBBIB:
Bunasanunmii nentp JIHY imeni Isana ®dpanka, 2011. -217c.
5. B.A. barnyk. Pamiamiiina exonorisa. Kuis: 3nanns, 2009. - 309 c.
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