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1. OITMC HABYAJIBHOI JJUCHUILITHA

Po3moain roaux 3a HABYAJIBLHUM ILIAHOM
HajimenyBaHHs1
HOKa3HUKIB Jenna dhopma 3aouna opma
HaBYaHHS HABYAHHS
Kinskicts kpeautiB EKTC — 3 Pik migroroBku: 3
3aranpHa KUTbKICTh roauH — 90 90
KinpkicTs MoayiiB — 4 Cemectp: 10 (1)
Jlexmit:
TwxHEeBUX rOaNH
JUTSL IEHHOT (hOpMU HaBYaHHS: 32 -
ayauTOpHUX — 6
caMoCTiiHO1 poOOTH CcTyeHTa — 2 [IpakTuyHi (CeMiHAPCHKI):
dopma ImiICyMKOBOTO KOHTPOJIIO: 3aJIiK
20
JlaGopaTopHi:
28 -
dopma 1iICyMKOBOTO KOHTPOJIIO: 3aJIiK
CamocriitHa pobora:
10




2. META HABYAJIBHOI JUCHUILITHA

Mera HaB4YanbHOI IUCHUIUTIHA «SaepHo-pi3udyHi MeTOaM B MeIUIHMHI Ta eKoJiorii» -
BuBueHHs (i3MUHUX OCHOB CyYacHOI MEAMYHOI JIarHOCTUKH Ta EKOJIOTTYHHMX JOCITIIKCHHSIX.
O3HailoMJICHHSI 13 3aCTOCYBaHHSM SIBHIIIA PAJI0AKTUBHOCTI Ta 1HIMMX (DI3UYHUX SBHUI Y MEIMIIMHI Ta
€KOJIOT11; 3aCBOEHHSI OCHOBHUX TOHITH KOMIT' FOTEpPHOI ToMorpadii, MarHiTHO-pe30HaHCHOI TomMorpadii,
PEHTICHOJIOTIYHHUX JIOCTI/KEHb, YIbTPA3BYKOBOTO CKAHYBAaHHS Ta IHIIMX BHJIB CYy4acHOI MEAMYHOI
JIarHOCTUKH.

3aBgaHHs HAaBYAJIBHOI TUCHUILIIHU «SInepHo-(i3uyHi MeToaH B MeIMUIHMHI Ta eKoJIOrii» -
3aCBOEHHSI OCHOBHUX METOMIB JOCII/KEHb y MEIULMHI Ta €KOJIOTrii, Cy4aCHUX BaJliJJOBAHUX METOIHMK
MOB»SI3aHUX 13 BUKOPUCTAHHSM HAIPAIIOBaHb 7ePHOI (PI3UKH y MEUIIMHI 1 €KOJIOT1] @ TaK0X (Pi3udHuX
OCHOB CY4aCHOi MeMYHOI TiarHOCTUKU. OBOJIOJIIHHS METOAAMHU PO3PAXYHKY (DI3MUHUX BEITUYUH J03U
ONPOMiHEHHS, (IIIOCHCY, KOE(]Ili€HTIB MOTTUHAHHS TaMMa-BUIIPOMIHIOBAHHS, O3HAMOMIICHHS i3
mkamoro XayHcdinbaa. 3aBIaHHIM KypCcy TaKOK € OBOJIOJIHHS CyYaCHHMMH HaBHKaMHU 1 TEXHIKOIO
IUTAaHYBaHHS 1 37[1ICHEHHS €KCIIEPUMEHTIB, 03HaHOMJICHHS 13 1CTOPI€I0 PEHTI€HIBChKO1, KOMIT FOTEPHOL
1 MPT — Tomorpadii i cmocobamu IpoAyKyBaHHS paAiOHYKIIi1iB-eMITepiB MO3UTPOHIB AJIsl IO3UTPOHHO-
€MICIMHO] JIarHOCTHKH.

BinmoBigHO 10 OCBITHBOI MPOTrpaMu, BUBYCHHSI NUCHUILTIHY Crpusie GOopMyBaHHIO Yy 3100yBadiB
BHIIO] OCBITH TAKUX KOMIIETEHTHOCTEM:

- po3yMiHHA (I3UYHHX OCHOBH CYYacHOI MEIUYHOI JIarHOCTHKH, sKi 0a3yloTbCsi Ha
BUCOKOTOYHOMY IOTJIMHAHHI TaMMa- 1 pEHI€HTIBCHKHUX MPOMEHIB TKAHMHAMU OpPraHi3My; pe30HAaHCHUM
MOTJIMHAHHSM PaioOYaCTOTHUX XBHJIb Y CHJIBHOMY MarHiTHOMY ToJi (sBume 3eemana); - ta B+
PO31aIOM PaTiOHYKITIIIB;

- OBOJIOJIHHS METOAAM{ BU3HAYEHHS BIUIMBY 10HI3YIOUOTO BHUIIPOMIHIOBAaHHS Ha 0io0JOTiuHi
00’€KTH Ta KOHTPOJTIO 32 IHTEHCUBHICTIO anb(da-, 6eTa-, raMMa-BUITPOMIHIOBAHHS;

- OBOJIOJIIHHS METOAaMU KOHTPOJIIO PaJlloaKTUBHUX 3a0pyIHEHb 1 METO/IaMH 3aXMCTY BiJl HUX Ta
0a30BUMU MOHATTAMH 3 OXOPOHHM Ipalli y Il ramysi.

3. IEPEAYMOBH JJ11 BUBUEHHSA HABUAJIbHOI JUCIUILITHUA

[TepenymoBaMu BUBUYEHHS HABYAJIbHOI JTUCHUILTIHU «$SaepHOo-}i3u4Hi MeToaH B MeANLMHI Ta
€K0JI0Til» , € ONlaHyBaHHs TakuxX HaBuaabHUX AucuuIuiiz (H/) ocBitHpoi nporpamu (OIN):

Mudp HJ 3a OI1

3aranbpHa Ta HEOpraHiyHa Ta (Gpi3udHa XiMis
AtomHa (izuka

OnTuka

Oxopona mpai y ramysi




4. OYIKYBAHI PE3YJIbTATU HABYAHHSA

BinmoBigHO 10 OCBITHROI Tporpamu «SlaepHo-(pi3uyuHi MeTOAM B MEIHMIHHI Ta €KOJOrii»,
BHBYCHHS HABYAIBHOI JUCIMIUIIHK MOBUHHO 3a0€3MEYUTH JOCATHEHHs 3700yBayaMu BHIIOI OCBITH
TaKWX MMPOrpaMHUX pe3ynbTariB HaB4aHHs (IIPH):

IIporpamHi pe3yJibTaTH HABYAHHA Hudgp ITPH
3HaHHSA (I3MYHUX OCHOB CY4YacHOi MEIMYHOI JIarHOCTUKH, OCHOBHHMX 3akoHiB 1 | [IPH 1
SBUII, HAa SKUX Oazyerbcs pobora ToMmorpadiB, CKaHEpiB, PEHTICH-amapaTis,
HAIPUKIIAJ, 3aKOHIB MOTIMHAHHS OCHOBHHUX BHUJIB BUIPOMIHIOBAHHS TKaHWUHAMU
OpraHiamy, TOIIO. 3HAHHS OCHOBHMX €TalliB PO3BUTKY KOMIT I0TepHOI ToMorpadii,
pi3HHUX MOKOJiHb ToMorpadiB. [TorsaTTs mpo nporpamue 3a6e3neuenus KT ta MPT
toMmorpadiB. 3HaHHS ICTOPIi BITKPUTTS IHTEPHETY.
YMiHHS pPO3paxoBYBaTH 03y, aKTUBHICTh Pa/llOHYKIiiB, KoedinieHT nornmuHanus. | [IPH 2
YMiHHS OIIIHIOBATH TOXWOKM BHU3HAUCHHS THUX, YW I1HIMHX (I3HYHUX BEIUYHH.
YMiHHS KaniOpyBaTu CIEKTPOMETPH 1 MPOBOIUTH Ha HUX HEOOXiAHI TOCTIHKEHHS.
OBOJIOIIHHS OCHOBHUMH MEPEXKEBIUMH 0a3aMH JaHUX.
HaBuuku poGotu 13 HeOesnmeyHUMH (padioakTUBHMMH) peuoBuHamu, ymiHHs | [IPH 3
CTBOPIOBATH €()EKTUBHUM 3aXHCT BiJ Jii 10HI3YIOUOTO BHUIIPOMIHIOBAHHS

OuikyBaHi pe3y/nbTaTH HaBYaHHA, SKI TOBUHHI OyTHM JOCSTHYTI 3100yBadaMu OCBITH TMiCIIs
OMaHyBaHHS HaBYAJIbHOI TUCHUILTIHU «SnepHo-dizuyHi MeTOIM B MeIMUMHI Ta €K0JIO0Ti»:

OuikyBaHi pe3yJ1bTaTH HABYAHHSA 3 AV CUMILIIHU Mu¢p ITPH
3HaHHS (I3MYHUX OCHOB CYYacHOI MEIUYHOI JIarHOCTHKH, OCHOBHUX 3akoHiB i | [IPH 1
SBUI, HANpHUKIAJ, 3aKOHIB TIOIJMHAHHSA OCHOBHUX BHUJIB BUIIPOMIHIOBaHHS
TKaHWHAMU OpraHi3My, SBHIIA 3€eMaHa, SBHILA HAANPOBIAHOCTI, 3aKOHY
paJlioaKTUBHOTO po3Majay. 3HaHHA OCHOBHUX €TaliB PO3BUTKY KOMIT IOTEPHOL
tomorpagii, pi3HUX NOKOJIHH TomorpadiB. MaTu NOHSTTA HpPO MpPOrpaMHe
3ab6e3nedeHHst KT ta MPT tomorpadiB. 3HaHHs icTOpii BIAKPUTTSI IHTEPHETY.
YMIHHS po3paxoByBaTH J03Y, aKTUBHICTb PaJlOHYKIII/IIB, Koe(iuieHT nornuHanus. | [IPH 2
YMiHHS OIIHIOBAaTH TMOXWOKM BU3HAUEHHS THUX, UM I1HIIUX (I3UYHUX BEITUYHH.
YMiHHA KaniOpyBaTH CIIEKTPOMETPH 1 IPOBOJAUTH HA HUX HEOOXI1HI JOCIIKEHHS.
OBOJIOJIIHHS OCHOBHMMH 0a3aMM JaHUX. YMIHHS BU3HA4aTH MPOAYKTH Paaioni3y
BOJIM, 3HAHHs 010XIMIYHMX MPOIIECIB OPraHi3My.
HaBuuku poGotu 13 HeOe3neuyHUMH (paJiOakTUBHUMM) pedoBHHamu, yMiHHs | [TPH 3
CTBOPIOBAaTH €()EKTUBHUM 3aXUCT BiJ J1i 10HI3YI0UOTO BUITPOMIHIOAHHS

5. 3ACOBH JIATHOCTHUKHU TA KPUTEPII OIIIHIOBAHHSI
PE3YJIBTATIB HABUAHHAA

3acoOm ouniHIOBaHHS Ta METOAM IeMOHCTPYBAaHHS pe3yJIbTATiB HABYAHHSA

MetonaMu JAEMOHCTPYBAaHHS pPe3yJIbTaTiB HaBUAaHHS 3 HaBYAJIbHOI AMCHUIUIIHU «SlaepHo-

¢iznynHi MeToaM B MeIMUHMHI Ta ekoJorii» € pedepar, ycHa BiONOBiIb, BUCTYIl Ha CeMiHapi,



MPOBEACHHS BIIKPUTHX JIAOOPATOPHUX 3aHATH OJHHUM 13 CTYJICHTIB, KOHTPOJIbHI Ta CAMOCTIHHI pOoOOTH,

KOPOTKI TECTOBI 3aB/JIaHHS a TAKOXK TBOPYI1 3aBJaHHS.

@opMH KOHTPOJIIO Ta KPUTePii OLiHIOBaHHS pe3yJbTATiB HABYAHHSA

@opMH MOTOYHOI0 KOHTPOJIIO: ONUTYBAHHS, TECTH. pedepar, MpEe3CHTallis ayJIuTopHa
KOHTpPOJIbHA PO00Ta, ayTUTOPHE TECTYBaHHS, POBEICHHS CEMiHApY, HAYKOBOT IUCKYCIi,
®opmMa MOAYJIbHOI0 KOHTPOJIIO: TECTH, MOYJIbHI KOHTPOJIBHI POOOTH, pedepaT.

dopmMa niICYMKOBOT0 CEMeCTPOBOI0 KOHTPOJIIO: 3aJTiK.

Po3noais 6amiB, siki oTpUMYIOTH 3100yBayi BUIIOL 0cBiTH (MOTYJIb 1)

MoaynbsHa
IToTo4yHe oLiHIOBAHHS Ta caMOCTiliHA poboTa KOHTPOJIbLHA Cyma
pobora
T1 T2 T3 T4
[peamer i Enementn | B3saemonis KommsrotepHi IToBTOp
CTPYKTypa sIIepHOL i0HI3yI04Oro | Mepexi. JIokampHi PONIEHOTO
Kypcy. Ictopist | ¢isuku B | BUIIpoMiHIOBa | Mepesxi. Torosoris Mmarepiany 1 100
KT. Bugu KT. Cy4acHin HHA 3 KM.
MEJI.JIIarHOC | PEYOBUHOIO.
TULIL

T1, T2, T3, T4, T5 — Temu

Po3nonis 6aiB, siki oTpUMYIOTH 3100yBayi BUILOI OCBiTH (MOTYJIb 2)

MonayJabHa
IloTouHe oniHIOBaHHSA Ta camMOCTiliHa podoTa KOHTPOJILHA Cyma
po6Gora
T5 T6 T7 T7 T8 T9
Hocnimxen | Peectpani | Popmysan | [Tpuanm | [Iporpamni | Maremaruy | Hosropenns Pedepar 100
HA 1 IB. Hsl Ta m 3acobu Hi aCTeKTH npoiize
xapakrepuc | lonizariii | OMHKA 103 | noGymos | TTEOM. KT. dype- | HOTOMare
THK Ha ONpOMI u OneparriiiHi aHajis, praity 1 1
¢dbotoHHOTO | Kamepa, :;I:; 300pake | CHUCTEMHU. JUCKPETHE
BUTPOMIHIO | CUMHTHIL | (o is Has B | Cucremui 1| meperBopen
BaHHA. AUIMHL, | vrig pagio KT. HecucTeMHi | HA Dype.
HaMIBIPO HyKI OcHoBHI YTUTITH
BIJIHUKOBI JIaMH. TTOHATTSI
JIETEKTOP BOKCEIIb,
H MIPOCKITL
i,
MaTPHUIIL




Po3noais 6amiB, siki oTpUMYIOTH 3100yBayi BUIIOI OCBiTH (MOAYJIb 3)

MonyabHa
IToTo4yHe OLiHIOBAHHS Ta cAMOCTIiiiHA poboTa KOHTPOJILHA Cyma
podoTta
T10 T11 T12
[onsarTs mpo Oco6mmBocTi OCHOHI MTOHATTS i [oBTOpeHHs
130TONHU XIMIYHHX | PaJiOaKTHBHOTO MPUHIUIN npoiineHoro
€JIEMEHTIB. Oera-posnany. | uudpoBoi 0OpoOKu Marepiairy 1 100
PapioaxkTuBHI Ta 300paKeHb
CTa0lIBHI 130TOMH.
Peaxuii i30TormHOTO
oOMiHy.
Po3noaisi 6aiB, siki OTPUMYIOTH 3100yBayvi BUIIOT 0CBiTH (MOIYJIb 4)
. .o MopyabHa
IloTouHe oniHIOBaHHSA Ta camMocTiiiHa podoTa Cyma
KOHTPOJbHA podoTa
T13 T14 T15 T16
OcHoBHU Bukopucta | [lepcriextuBu | Cnextpu SIMP. Komm’rorepue
merony MPT- | HHS siBuIIa | 3aCTOCYBaHHS Mexanizmn MOJIETIOBAaHHSA
ToMmorpadii. |MarHeTusMy | pedOBUH 3 penmakcarii. ¢i3nIHAX Ta
BinMmiHHICTE |y MEIWINHI. | MaTHITHUIMHI PeuoBunn- 010JIOTIYHUX
Mikx KT i MPT | ®i3uuni | BmacTuBOCTS | KOHTpacTu y MPT TIPOIIECiB. 1 100
ToMorpadamu. | sIBUIIA Ha MH Y ToMorpadii [oBTOpeHHs
SIKUX MEIHITUHI. POHIEHOTO
ba3yerbes MaTepiary
NPUHLUIH
nii MPT —
Tomorpada.

OuiHoBaHHs OKpPeMUX BUAIiB HABYAJIbHOI POOOTH 3 IMCUMILTIHI

Bua nisnbHoCTI 3100yBaya Moayas 1 MoguyJs 2
. . KinbicTs MakcumainbHa KiIbKiCTh KinbicTs MakcumainbHa KiJIbKiCTh OaltiB
BHIII01 OCBITH OauiB (cymapHa) (cymapHa)

IIpakTnuni (ceMiHaAPCHKI

p (ceminapcrki) 1 10 1 10
3aHATTSA
JlaGopaTopHi 3aHATTS
(tomyck, BUKOHaHHS Ta 1 10 2 5)
3aXHUCT)
KoM’ roTepHe TecTyBaHHS
IIPU TEMaTUYHOMY 1 1-5 1 1-5
OILIIHIOBaHHI
IIuceMoOBe TeCTyBaHHS IIPU

B P 1 15 1 15

TEMaTUIHOMY OI[IHIOBAaHHI
ITpesenTaris
Pedepar 1 10 1 10




Ece - - - -

MopynbHa KOHTPOJIbHA

1 50 1 50
pobota
Pazom 100 100
OuiHBaHHS OKpeMHX BHAiB HABYAJIbHOI PO0OOTH 3 TMCHMILIIHA
Bupa pisiibHOCTI 3100yBava Monyas 3 Mozuys 4
. . Kizbgicts MakcumaibHa KiTbKiCTh KinskicTs MakcumalbHa KiIbKiCTh OaltiB
BU1101 OCBITH OauniB (cymapHa) (cymapHa)
[IpakTryHi (ceMiHapChKi
P ( pepKci) 1 10 1 10
3aHATTS
JlaGopaTopHi 3aHATTSA
(Tomyck, BUKOHAHHS Ta 3 5 1 10
3aXHUCT)
Komn’rorepHe TecTyBaHHs
[IpU TEMATUYHOMY - - - -
OLIIHIOBaHHI
ITnceMoBe TecTyBaHHSA IIPU
yB P! 1 15 1 20
TEMAaTUYHOMY OL[IHIOBAaHHI
IIpesenTaris
Pedepar 1 10 1 10
Ece - - - -
MonayipHa KOHTPOJIBEHA
o~ p 1 50 1 50
pobora
Pa3zom 100 100

PwnE

Kpurepii oniHroBaHHSI MO1YJIbHOI KOHTPOJIBHOI pO00TH
1. TlpaBuibHICTH BiANOBIJAEH HA 3aMUTAHHS
Kpurepii ouinoBaHHs KypcoBoi podotu (npoekry) (ab6o pegpepamy)
IToBHOTa BUCBITIIEHHS OOpaHOi TEMH
BukopucranHs BeIUMKOi KUIBKOCTI JIITEPATypHUX JIKEPET
OpuriHanbHICTh, TBOPYHU MiIX1.

IcnyBanHs BacHOT AYMKU IIPO OMHUCaHy MpobieMy

Kpurepii oniHiOBaHHS MiICYMKOBOI0 CeMeCTPOBOI0 KOHTPOJIIO

=

[IpaBunbHICTH BIAMOBIACH Ha 3aMTUTAHHS

BinbHe BOIOAIHHS 3aCBOEHUM MaTepiaioM

3. O3zHalioMJICHHS 13 Cy4YaCHUMH ITPOOJIEMaMH JIFOJICTBA, K1 OKJIMKaHa BUPIITYBATH «KOMI»TEpHA
ToMorpadisi» Ta cydacHa MeIM4YHa JA1arHOCTHKA B LIIJIOMY.

N



6. MIPOT'PAMA HABYAJIBHOI JUCIUILITHHA

MOAYJIb 1. Komn’oTepHi TeXHOJI0Tii B MeIUIIMHI

Tema 1. Ilpenmer i crpykrypa kypcy. Ictopis KT. Bugu KT. Tpancwmiciiina KT B peHTreHiBchKiit
niarHoctui. [Toxomuanas KT. SAIMP-romorpadis. Yinerpassyk. EmiciitHa Tomorpadisi: o1HO()OTOHHO-

emiciitna KT, mo3utponno-emiciiina KT.

Tema 2. Enextponni 3acoou [TEOM. Cucremauii 010K, MaTepUHChKA TUIaTa, MaMsATh: OTNEpPAaTUBHA,
nocriiiHa, 30BHimHA. KoHTponepu 1 ppaiiBepum 30BHIIIHIX nOpUcTpoiB. OCHOBHI mHapaMeTpu
[EHTPAIILHOTO TPOLIECOpa, BileOKapTH i MOHITOpa. [HIII 30BHINIHI HPUCTPOi: KiIaBiaTypa, MHIIKA;
KOPCTKUI AUCKOBiJ (BiHUECTEP), MAarHITO-ONTUKA; IPIHTEPU: MAaTPUYHi, CTPYMEHEBI, JIa3epHi, OCHOBHI

rapaMeTpH MPIHTEPiB; MEPEKEBI IIATH, MOJIEM, CKaHep, U POBI GoToanapaTy.

Tema 3. IIporpamui 3aco6u IIEOM. Omnepamiiini cucremu. CuctemMHi 1 HecucTeMHi yTiniTH. Bunu
iHTEepdeiicy KopuctyBad — KommbioTep. Enextponni Tabmuii. TexcToBi pemakropu. basu naHHHX.

[Taketn s po6oTH 3 TpadiKoIO.

Tema 4. Komnbrotepni mepexi. Jlokanbni mepesxi. Tomonoris KM. Enexktponne ycrarkyBaHHs, kKa0euti.

Mixnapoana Mepexxa [HTepHeT Ta ii mociyru.
MOAYJIb 2. ®i3u4Hi 0CHOBH KOMII’IOTePHOI TOMOrpadgii

Tema 5. JlocnigxeHHs: XapaKTepUCTUK (POTOHHOTO BUIIPOMIHIOBAHHS. ['albMiBHE 1 XapaKTEpUCTHUHE
PEHTTEHIBCbKE BUIPOMIHIOBaHHA. ['amMma-BunpomiHioBaHHS. EHepris, KyTOBHIl poO3MOALI, 3aKOH
NOTJIMHAHHS (POTOHHOTO BUMPOMiHIOBaHHs. D13MYHI NPUHLIUIN KOMI FOTEPHOT TOMOrpadii.

Tema 6. B3saemonis (oTOHHOrO (PEHTTreHIBCHKOr0) TIaMMa-BUIIPOMIHIOBAHHS 3 PEUYOBHHOIO.
PentreniBcrke BumpomineHHs. Jlxepena PB. PentreniBcbka TpyOka. CrekTp BUIIPOMIHEHHS.
B3aemo/ist peHTreHIBChbKOTO BUITPOMIHEHHS 3 PEUOBUHOI0, (POTOE(PEKT, KOMIITOHIBCHKE PO3CISIHHSL.
Tema 7. Peectpauis PB. lonizauiiiHa kamepa, COMHTHIUIALINHI J€TEKTOPH, IPONOPLINHHI JETEKTOPH,
HaMiBIPOBIAHUKOBI IETEKTOPH.

Tema 8. [Ipuniunu nmooynoBu 300pakeHHst B KT. OCHOBHI MOHSATTSI — BOKCEIb, MTPOEKITisI, MaTPHUIIS,
BIKHO 300pa)k€HHs, LIMpUHA BiKHA, piBeHb BikHA. Habip manux. PexoHCTpykiisi 300pa’keHHS.
XapakrepucTuku skocTi. [IpocropoBa po3aiibHa 34aTHICTB, P3 1o ryctuni, MmacmtabHuil MHOKHUK KT.

Aptudaktu 300paxkeHHs. MaHinynsii 300pakeHHSIMU.



Tema 9. Maremarnuni acniekt KT. ®ype-ananis, auckpetHe mneperBopeHHs Dype. DinpTparris

300pakeHb.

MOJYJIb 3. 3acTocyBaHHsI PaJli0AKTUBHMX i30TOMIB y MeIMINHI.

Panio-papmaneBTu4HI npenaparu

Tema 10. IloHATTS Tpo 130TONMU XIMIYHUX €lIEMEHTIB. PamioakTuBHI Ta cTabinbHI i30Tomu. Peakmii
i3oronHOTO OOMiHY. [IOHATTS mMpO XIMIYHI CIHOJIYKH, SKIi BHKOPHCTOBYIOTHCS, SIK OCHOBA
HaITiBIPOBIIHUKOBUX Ta CUMHTWIALIIMHUX CIIeKTpoMeTpiB. KOHTpacTH y MeIu4HIN J1arHOCTHIII.

Tema 11. OcoGnmBocTi pagioakTHBHOrO OeTa-po3many. 3aKoH palioaKTUBHOTO po3mnaay. SBwuiie
MO3UTPOHHOTO BUIIPOMIHIOBAHHS — OCHOBA IIO3UTPOHHO-EMICiiiHOT TOMOTpadii.

Tema 12. OcHOHI TOHATTA 1 TPUHIUMIHK UPPOBOI 0OPOOKH 300paskeHb. IIcuxodi3udHI BIACTUBOCTI
30py. @oromeTpis i konopumeTtpis. [Ipeacrasnenns 300paxkens B indposiit popMi. JluckpeTHa mniniiiHa

00poOka 300paxeHs. MeToiu okpamieHHs 300pakeHb. CucTeMu po3Ii3HaBaHHS 00pa3iB.

MOAYJIb 4. MaraiTHo-pe30HaHCHA TOMOTpadis

Tema 13. OcaoBu merony MPT-tomorpadii. Binminaicts Mixk KT i MPT Tomorpadamu.

Tema 14. BukopucrtanHsg sBHIA MarHeTusMmMy y MeauuuHi. Di3uuHi sABUINA Ha SKUX O0a3yeThCs
npunuunu Aii MPT — tomorpada. IlepciekTrBH 3aCTOCYBaHHS peYOBUH 3 MAarHITHUMH BJIACTUBOCTSAMU
Yy MEIUITUHI.

Tema 15. Cnextpu SAMP. Mexanizmu penakcanii. AMP-tomorpadis. PeyoBunu-konrpactu y MPT
tomorpadii. [IpuHuunu noOynosu 300paxenHs. buomennunnit Brums SAMP.

Tema 16. Komn’totepHe MoemnroBaHHs (isuyHux Ta Gionoriunux mporeciB. [lakeru nporpam Elcata

ta Elsepa.

6.1. 3SMICT HABYAJIbHOI JTUCIIUILITHA

MOAYJIb 1. IIpeamer «SInepHo-pi3nyHi MeTOAN B MEIUIINHI TA €KOJIOTII».
3aKO0H paai0aKTUBHOIO po3nany. AKTUBHICTh. OJUHMII aKTUBHOCTI. THUNK pagioakTUBHOCTI (Ol-,
-, y-BuUMpoMiHIOBaHHS, e-3axo1uieHHs 1 T.1.). [loxain saep. Cuntes saep. llTydna paaioakTHBHICTD.
Busnauenns  TepmiHy  ioHi3ytoue  BumpowmiHtoBaHHs  (IB).  JDkepena  ioHizyrodoro
BurnpomMiHioBaHHs. [Ipuponnuit ta antponoreHHuil paniauiinuii ¢oH. IloHATTS mpo edpexTuBHUN
MOTIEpEeYHH Tepepi3 B3aEMO/IIT 10HI3yI0UOTO BUIIPOMIHIOBAHHS 3 PEYOBHHOIO. PO3paxyHOK KUJIbKOCTI
aKTIB B3a€EMOJil B pEUOBHHI. XapaKTepPUCTHKA IPOLECIB, IO BiIOYBAIOTHCS NPH NPOXOHKEHHI

10HI3yIOUOTO BHUIIPOMIHIOBaHHS (O - YaCTUHOK, MPOTOHIB, €JEKTPOHIB, MO3UTPOHIB, Y-KBaHTIB,
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HEUTPOHIB Ta 10HIB) uepe3 peduoBHHY. [IOHATTS TpeKy Ta CTpyKTypa Tpeky B pedoBuHi. IlosiboBi Ta
A03MMETPHYHI XapaKTePUCTUKH MOJIsl i0Hi3yI0u0ro BUNpomMiHwBaHHs. [[OHATTS OIS 10HI3YIOUOTO
BUTNIPOMiHIOBaHHA. [10Jb0BI XapaKTEepUCTUKU TOJS 10HI3yH0UOro BUIpOMiHIOBaHHS. DIioeHC, MOTIK,
I'YCTHHA TOTOKY. /l03uMeTpuyHi XapaKTEpUCTHKH T0JIs 10HI3YI0YOT0 BUIIPOMiHIOBaHHS. Excrio3umiiina

no3a. [lornmunena no3a. ExBiBasmenTHa no3a. JliniiiHa nepenava eneprii (JITIE-BTpatn).

MOAYJIb 2. ®i3u4Hi 0CHOBH KOMII’IOTepHOI TOMOrpadii

JloCImipKeHHST XapaKTepUCTUK (POTOHHOTO BUIPOMIHIOBaHHA. ['ajbMiBHE 1 XapaKTePHCTUYHE
PEHTICHIBCbKE BHIIPOMiHIOBaHHA. ['amma-BunpomiHtoBaHHs. EHepris, KyTOBHH pO3MOJIiI, 3aKOH
MOTJIMHAHHS (POTOHHOTO BUIIPOMiHIOBaHHS. D13MUHI MPUHITUITA KOMIT IOTepHOT ToMOrpadii.

B3aemoniss ¢oToHHOr0 (PEeHTreHiBCHKOro) ramMMa-BHIPOMIHIOBAHHSI 3 PEYOBHHOIO.
PentreniBchke BurnpomineHHs. JIxepena PB. PenrtreniBcbka TpyOka. CHEKTp BHIIPOMIHEHHS.
B3aemMoist peHTTeHIBChKOT'O BUIIPOMIHEHHS 3 PEUOBUHOI0, (POTOE(HEKT, KOMITOHIBCHKE PO3CISTHHS.

Peectpanis PB. lonizamiiiHa kamepa, CIMHTHJUIALINHI JIETEKTOPH, MPOMOPIIHHI JIETEKTOPH,
HaIIBIPOBITHUKOBI IETEKTOPH.

[Tpuntunu no6ynosu 300paxerns B KT. OCHOBHI MOHSATTS — BOKCEJb, IPOEKIIisl, MATPHIIS, BIKHO
300pakeHHs, IIUpUHA BiKHA, piBeHb BikHAa. Habip maHux. PekoHCTpykiis 300pakeHHS.
XapaxkTtepuctuku kocTi. [IpocTopoBa po3ainbHa 31aTHICTh, P3 10 rycTuHi, MmacmradHuii MHOKHUK KT.
Aptudaktu 300pakenHs. Maninymsmii 300paxennsmu. Maremarnuni acriektu KT. ®Dype-ananis,
IucKpeTHe nepeTBopeHHst Pype. DinpTpaliist 300pa’keHb.

Po3BuTOK ysiBIeHb NPO Cy4acHHMil cTaH npodiaem 0io10orivHoi eeKTHBHOCTI i0OHI3ZyIH04O0rO
BHIIPOMIHIOBaHHS 3 Pi3HOIO NMepenayero eHeprii. Tpeku 3apsKEeHUX YaCTUHOK Ta Iepeayda eHeprii.
@®i3uuHuii Ta O10J0TIYHMN (HAKTOpU, IO BIUIMBAIOTH Ha O10JIOTIYHY €(EKTHUBHICTH 10HI3YyHOHUOTO
BunpoMiHioBaHHs 3 pizHoto JIIIE Ta iXx 3B'SI30K 3 T€HETMUYHUMH CTPYKTYpamMH 1 CTAaHOM T€HOMY Ta
epeKTHBHICTIO penapaiiiiHux cucreM. biogiznyHa MoAenb 3aJeKHOCTI pajiouyTIUBOCTI KIIITHH Bif
JITIE.

®opMyBaHHA Ta OLIHKA /103 ONPOMiHEHHS KMBUX OPraHi3MiB paaioHykJigamMu. 30BHILIHE
ONMpOMiHEHHsSI  010JIOTIYHUX  00'ekTiB. XapakTEepUCTHKAa YMOB 30BHIIIHBOTO  ONPOMIHEHHS
pamioHyKiIilaMid. BUMIpIOBaHHS €KCIO3HIIMHUX /103, 3B'SI3aHUX 3 BUIPOMIHIOBAHHSM PaJIiOHYKIIIB,
Ha JeHHi moBepxHI IUISHKU. J[030Be HaBaHTaXEHHS Ha Ol0JOTiYHI 00'€KTH TPU 30BHINIHBOMY
orpoMiHeHHI. OCHOBHI KOMITOHEHTH J030BOTO HAaBAaHTAXKEHHS BiJl IHKOPIOPOBAHMUX. PAJIOHYKIIIIB Y
KUBUX OpraHizMax. XapakTepHCTHKa paJlOHYKIIAIB SK JpKepela BHYTPIIIHHOIO OIMPOMIHEHHS.

HakonmaeHHst OCHOBHUX paJIIOHYKIIAIB )KUBUMH OpPTaHi3MaMHU Ta 03U BHYTPIIIHBOTO OMPOMIHEHHSI.
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MOJYJIb 3. 3acTocyBaHHsI PaJli0AKTUBHMX i30TOMIB y MeIMINHI.
Panio-papmaneBTU4HI npenaparu
[ToHsITTST TIPO 130TONM XiMIYHHMX eleMeHTIB. PamioakTuBHI Ta cTalinbpHI i30Tomu. Peakii
130TonHOrO 00MiHy. KoHTpacT y MmennuHiii niarnoctuiii. Oco0IMBOCTI pagioakTUBHOTO OeTa-po3may.
3aKoH pa/ioaKTHBHOTO pO3Maay. SIBHUINE MO3UTPOHHOTO BUIIPOMIHIOBAHHS — OCHOBA IO3UTPOHHO-
emiciitHoi Tomorpadii. OCHOHI MOHATTS 1 MPUHIUIHN UPPOBOiI 00poOku 300pakeHs. [Icuxodiznyni
BJIacTUBOCTI 30py. PoTomerpis i konopumerpis. [IpencraBienHs 300paxeHb B HUPPOBiH Gopmi.
JluckpeTHa JiHiliHa 00poOKa 300pakeHb. MeToan nokpameHHs 300paxens. CucTeMu po3Ii3HaBaHHS

oOpa3iB.

MOAYJIb 4. MarHiTHO-pe3oHaHCHA ToMOrpadist

Ocnosu metony MPT-Tomorpadii. Bigminnicts Mixk KT 1 MPT Tomorpadamu. Bukopucranus
SIBHIIA MAaTHETU3MY y MeaunuHi. Pi3nyHi sBuIa Ha SKuX 0asyerbes npunuunu aii MPT — tomorpada.
[TepcrieKTHBY 3aCTOCYBaHHS PEYOBHH 3 MAarHITHUMH BJIacTHBOCTSAMHU y MeawnmHi. Cnextpu SIMP.
Mexanizmu penakcauii. AMP-tomorpadis. PeuoBunu-kontpactu y MPT tomorpadii. Ilpunnunu
nodynoBu 300paxeHHs. buomenuunuii BmmuB SAMP. Komm’iorepre mopentoBaHHs (I3UYHHX Ta

010JI0TTYHUX MPOIIECIB

6.2. CTPYKTYPA HABUYAJIbHOI JUCIHUTLJIIHUA

KinpkicTh ronuH
dopma HaBUAHHS:
y TOMY YHUCII
— <
H i iB i o =2 E | & s
a3BU 3MICTOBHUX MOJYJIIB 1 TCM = T A a, < jes) <
o = Z 2] 9 s & EE
y = S| B > o| B o
o i B S Y HS| 98
> o =Z & | g ol &9
a = 9 SR =g
5 o < S¢ S
2 5| E
7-ii cemecTp
Mopyas 1
Tema 1. [Ipenmer i cTpykrypa Kypcey. I3 ictopii uaukaenHst KT. Buan 2 2
KT.
Tema 2. Enexrponni 3acobu [IEOM. Cucremuuii 610k, MaTepHHCbKa 2 4
IJ1aTa, IaMSITh.
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Tema 3. Ilporpamui 3acoou [IEOM. OmnepariiiHi cucremu. CUCTeMHI i
HECHCTEMH] yTUIITH.

Tema 4. Komnbrotepni Mepexi. Jlokanbhi Mepexi. Tomosoris KM

MonynpHa KOHTPOJIbHA poOoTa

Pazom 3a Mogynp

(ool Bl ol N

Monayas 2

Tema 5. JlocnmipkeHHST XapaKTEPUCTHK (OTOHHOTO BUIIPOMiHIOBAHHS.
TanpMmiBHE 1 XapaKTepHCTHYHE PEHTTEHIBCbKE BHIIPOMIHIOBAHHI.
T'amma-BunpominioBanHs.  EHepris, KyToBmil po3moain, 3akoH
NOTJMHAaHHA ~ (OTOHHOTO BHIpOMiHIOBaHHA. Di3WyHI NpHHIUIH
KOMIT IOTepHO1 ToMorpadii.

Tema 6. Bzaemogmis ¢doroHHOrO (PEHTTeHIBCHKOTO)  Tramma-
BUIIPOMIHIOBaHH 3 PEYOBHHOI. PeHTreHiBcbke BHUIIPOMIHEHHS.
xepena PB. Pentreniscrka TpyOka. CriekTp BUIpomMiHeHHA. B3aemomist
PEHTTEHIBCHKOTO ~ BHIIPOMIHEHHS 3  PEYOBHHOIO,  (hoToedexT,
KOMITOHIBCBHKE PO3CISTHHSL.

Tema 7. Peectpamis [B. IoHizamiiiHa kamepa, CIHHTHJUIAIIIHI
JIETEeKTOPH, TIPOTIOPIIiHHI eTEeKTOPH, HAIliBIPOBITHUKOBI AETEKTOPH.

Tema 8. [lpunnunu noGynosu 300paxkeHHs B KT. OcHOBHI MOHATTS —
BOKCEJIb, IIPOEKIIisl, MATPHILIS, BIKHO 300pa’KeHHs, ITMPHHA BiKHA, PIBEHb
BikHa. Halbip nmammx. PexoHcTpykiist 300paxeHHS. XapaKTEPUCTHKU
SIKOCTI.

Tema 9. Maremaruuni acnektu KT. ®dype-ananis, muckpeTHe
nepeTBopeHHst Pype. PinbTpartis 300pakeHb.

MoynbpHa KOHTpOJIbHA po0OoTa

Pa3om 3a monynb

10

Ha3zBu 3MiCTOBHX MOJyMiB 1 TEM

Kinexicte rogua

dopma HaBUAHHS:

Yceworo

y TOMY YHCII

JIEKIT

MPaKTHYHI
(ceMiHapchKi)
naboparopHi

IHAMBIAyaTbHA

poboTta

(R

CaMOCTI1MHaA

poboTta

7-ii cemecTp

Moayan 3

Tema 10. [TonsaTTs po i30TONM XiMIYHUX eJeMeHTIB. PagioakTiBHi Ta
cTabinbHi i3oTonu. Peakuii i3oTonHoro ooMiny. KoHTpacTtn y MenuuHii
iarHOCTHI.

Tema 11. Oco6nMBOCTI palioaKTUBHOTO OeTa-po3many. 3aKOH
PaaioaKTUBHOTO po3may. SIBHIIE TO3UTPOHHOTO BUIIPOMIHIOBAHHS —
OCHOBA MO3UTPOHHO-EMICiiHOT ToMoTrpadii.

Tema 12. OcHOHI TOHATTS 1 MPUHIKTH TAGPOBOI 0OPOOKH 300pasKeHb.
Ilcuxodizmuni BrmactuBocTi 30py. DOTOMETpisSs 1 KOIOPUMETpIs.
IIpencraBnenns 300paxkens B 1mu¢poBiii ¢opmi. JuckperHa miHiiiHA
00poOka 300pakeHb. MeTOAM TMOKpallleHHs 300paxkeHb. CuHcTeMu
posmi3HaBaHHs 00pasiB.

MoaynbHa KOHTPOJIBHA poOOTa

Pazom 3a mogynb

Monyab 4
Tema 13. OcnoBu metoxy MPT-Tomorpadii. Binminnicts mixk KT i 2
MPT Tomorpadamu
Tema 14. BukopucTaHHS SBUIIA MarHETH3MY Y MeAHIUHI. DizndHi 2

SIBUIIA Ha SKUX 0azyerhest npuHImmy aii MPT — tomorpada.
TlepcrieKTHBH 3aCTOCYBaHHS PEYOBHH 3 MArHITHUMH BIIACTUBOCTSIMH Y
MEIULIVHI.
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Tema 15. Cnexrpu SIMP. Mexanismu penakcarii. SIMP-tomorpadis. 2 4
PeuoBnnu-xontpactu 'y MPT Tomorpadii. Ilpuamumnm noOynoBu
300pakeHHs. bruomenmunnii Brutie SIMP.
Tema 16. Komn'totepHe MoaenoBanHs Gi3HYHUX Ta O10JOTTIHUX 1 2
MPOIIECiB

MopynbHa KOHTpPOJIbHA poOoTa 1

Pasom 3a Moy 8
Pa3om 3a cemecTp | 90 32 20 28 10

6.3. TEMU JIABOPATOPHHUX 3AHATDH

No KimpkicTh
5 /;1 Hazpa temu TOJIMH
JICHH2 3a04YHa
1 Th (TexHika Oe3neku nmpu podoTi y mabopartopii) 4 -
2 ExcnepumenTanbHe BU3HAUYEHHS KyTOBOT'O PO3MOALTY TaMMa- 4 -
KBaHTiB OeTarpony b-25 3amexHo Bif ix eHeprii
3. bioximiuHi peakitii, iHiIlii0OBaHi 10HI3yFOUNM BUIPOMIHIOBAHHSIM. 4 -
BusiBieHHS IPOJYKTIiB paionizy Boan
4. BuzHaueHHsI 1031 ONIPOMiHEHHS 3a MOTEMHIHHSAM (OTOILTIBKH 4 -
S. JocaimKkeHHs BTACTHBOCTEH PEUYOBHH, SKi BHKOPHUCTOBYIOTHCS SIK 4 -
KOHTPACTH Y MEIUYHI# miarHocThIll. JlOCiPKeHHS OTIMHAHHS
(hOTOHHOT'O BUIIPOMIHIOBAaHHS CyJb(aTom Oapiro
6. CrioctepexeHHs TaMMa-BUIIPOMIHIOBaHHSI PaliOHYKITiIiB 4
7* ExcnepumenTanbHe BU3HAUYECHHS MIBHKOCTI YTBOPEHHS! KOMIUIECKCIB 4*
XeJaTopiB 3 HOHAMHU IIUPKOHIIO
Pa3om 28
6.4. CAMOCTIMHA POBOTA
Ne KinbkicTh
Ha3zsa temu TOJIUH
3/m
JCHHA 3a04Ha
1 Buu i0HI3yr040r0 BUIPOMIHIOBaHHS. [CTOPISI BITKPHUTTS pagioaKTHBHOCTI. 2 -
2 ®penepik Comui. Pamioximik. HobeniBchkuit maypear. 2 -
3 IcTopist BIAKPUTTSI pEHTI€HIBCHKUX IPOMEHIB. 2 -
4 3acTocyBaHHS paioi30TOIIB Y MEIUIIHHI. 2 -
5 Icropist pozButky KT. Anan Kopmax i londpi XayHcdinba. 2
6 YoTupu moKkoIiHHS TOMOTpadiB 2
6.5. IHAUBIJAYAJIBHI 3AB/IAHHS
1. MpupogHa pagioakTUBHICTb. [pobnema pagoHy.
2. IcTopifa BIiAKPUTTA PaLiOaKTUBHOCTI
3. Mo3uTpoHHa-emicinHa cnekTpockonia i MET aiarHocTuKa.
4. BigkputTa i ocobamBOCTi fABMLA HaANpPOBiAHOCTI. BUKOPUCTAHHA ABULLA HAaANPOBIAHOCTI Y

MeaNLUHI.
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5. loBepgiHKa AiaMarHeTUKIB Y CUIbHOMY MarHiTHOMy noJi. BUKOpUCTaHHA ABMLLA MarHeTU3My y
MeanUMHI. JTIkyBanbHUN MarHETU3M.

7. JHCTPYMEHTHU, OBJIAJHAHHSA TA ITIPOI'PAMHE 3ABE3IIEYEHHS,
BUKOPUCTAHHA AKUX IIEPEJIBAYA€ HABYAJIBHA JUCHUIIJITHA

Texniuni 3acodou Jlozumerpu JIPI'3, CPII; Habip inauBigyansaux ao3umetpiB IOKY, nencutomerep,

Hal0ip kamiopyBanpHux ramma-mkepen OCIU; mukiniyauii mpucKoproBay eynekTpoHiB beratpon b-25;

MPUCKOPIOBaY eNneKTpoHiB Mikporpon M-10; miynnsHuku I eitrepa-Mrosiepa.

Obaagnanus neacutomerep, pH-merep «binopycs-2003», mocyauan Mapinemti, MiKpOOIOpeTKH i

MIKpPOMINETKH, XIMIYHUH MOCY/, HEOOX1THI PEaKTUBH.

IIporpamue 3a0e3neuenns bazu nanux MAI'ATE, BO3.

10.
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Honartoxk 1.

IMpuxkaagu THNOBUX 32124

3agaya 1. 29Tl mae crany posnagy 9,49°1073 roal. 3HaiAiTb aKTMBHICTb 3pa3Ka Tanito, Akmi mictutb 10° atomis.
3apaya 2. Ckinbku atomis 1C i3 ctanoto posnay2,08 roa ! tpeba ana ogepaHHA akTMBHOCTI 2,64 "10% BK.

3apaua 3. [eaki agpa 2°Bi posnagatotbea wnaxom beta (B) posnaay, a yactuHa agep *'°Bi posnapgaerbcs
LUNSIXOM BUMNPOMIiHIOBAHHA anbda (o) YacTUHKKU. Hanuwitb piBHAHHA Ans 060X BUNagKiB. YiTKO BKaXiTb A0MUipHI
pagioHyKnigm y obox BunaaKax.

3agaya 4. AKolo Byae KiHETUYHA eHepris eNeKTPoHa, AKUIA BUNPOMiIHMBA 3 K-06010HKM aToMy cBUHLIO (Pb)
BHaCNiAoK poToedeKTy.

3apaya 5. KopucTyoumnch NeKLinH1MmM maTepianom BKaXiTb, AKOro BUAY BUNPOMiHIOBaHHA Hemae 37Cs. MoAcHiTb
yomy.

3agava 6. Yomy KoedilieHT SAKOCTi HEMTPOHHOIO BUMNPOMIHIOBAHHA 3aBXKAM Binbwnii, HixK 1. LLlo BHOCUTb BKNaA4,
Yy 0,03y ONPOMIHEHHA NPU ONPOMIHEHHI HEUTPOHaMM?

Hpmc.ﬂa;m THIIOBUX TECTOBUX 3aBAAaHb

1. MaTteMaTUuHMIN BUPa3 3aKOHY PagioakTUBHOIoO po3naay
(a)S = Bt + %

(BN, (t) = Np x (e™*)

(B)Np = %(NP)

(r)w = 2mv

2. fAkoro Buay dyHAaMeHTanbHOI B3aeEmoLii Hemae

(a)CnnbHa B3aemogais
(6)cnabka B3aemogin
(s)nomipHa B3aemogin
(r)rpaBiTauiiHa B3aemogin

3.flKa Tpa€eKTOpIA pyxXy BarKKOI 3apALKEHOT YACTUHKU Y PEYOBUHI

(a)HenpamoniHiiHa
(6)NMpamonininHa

(8)Popmoto noaibHa oo enincy
(r)Csilt BapiaHT Bignosiai

17



4.49Ke di3nyHe ABULLE NEeXUTb B OCHOBI i30TOMNHOIO 0OMiHY?

(a)OcapskeHHns
(6)aacopbuis
(B)enekTpunuHUIA CTpym
(r)andysis

5.AKa TepMmogMHaMiyHa XapaKTEPMCTUKA 3POCTAE NPU NPOXOAKEHHI i30TONHOro 06MiHY?

(a)EHTaAnbNin
(6)EHTpONIn
(8)EHeprina Fibca
(r)Tennota agcopbuii

6.Tpa€eKkTOopiA pyXy IErKOi 3apAAKEHOT YACTUHKM Y PEYOBUHI

(a)MpamoniHiiiHa
(6)EnincoigHa
(8)HenpamoniHiliHa
(r)Konosa opbita

7.0 TaKe B-4aCTUHKK?

(a)Aapa atoma renito

(6)Bo3oHu lirca
(8)BMcOKOEHEpPreTUYHi eNeKTPOHM
(r)famma-KBaHTH

8.Uo Take ramma-kBaHTU? AKi XapaKTePUCTUKMN Y HUX BiACYTHI?

(a)EHepria i nopaakoBuit Homep
(6)3apspn €, a maca BiacyTHsA
(8)Maca €, a 3apsg, BiACyTHil
(r)3apsg i maca BigcyTHiI

9.lLlo Take HEMTPOHK? AKI XapaKTEPUCTUKN Y HUX BiACYTHI?

(a)EHepria i nopsakoBuii Homep
(6)Maca €, a 3apsag sigcyTHiln
(8)3apan i maca BiacyTHi
(r)3apsag €, a maca BigcyTHA
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10.Y yomy NoONArae pisHULA MiXK PEHTTeHIBCbKUM i raMMa-BUNPOMIHIOBAHHAM

(a)y maci BunpomiHioBaHHSA

(6)Y 3apsaoBi BUNPOMiIHIOBaHHA
()Y eHeprii BUNpOMiHIOBAHHSA
(r)Y poBxuHi xBuni

11.IK NO3HAYaETbCA NPOTOHHE BUMNPOMIHIOBAHHA?
20
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Jonarok 2

PesyabTaTn neperasiny
Po00Y0i MpOrpaMm HABYAJIbHOI IUCIHHUILTIHA

PoGoua nporpama nepe3arBepkena Ha 2021 / 2022 u.p.  0e3 3min; 3i3minamu ([omatok ).
(moTpibHE miKpecTuTH)

npotokos Ne 9 Bix « 20 » uepus 20 21 p. 3aBimyBau kadeapu

(mipmmc) (IIpizBume iHimiamm)

PoGoua nporpama nepe3arBepmkena nHa20 /20 H.p. 06e33wmiH; 3i3MiHamu (Jomatok ).
(moTpibHE mimKpecTuTH)

poTokoJ1 Ne BiJT « » 20 p. 3aBimyBau kadeapu

(mipmmc) (TIpizBume inimiamm)

Po6oua mporpama nepe3arBepmrkena Ha 20 /20 H.p. 0e33MiH; 313MiHamu (JlomaTok ).
(moTpiGHe miaKpecTuTH)

pOTOKOJ Ne BIJI « » 20 p. 3aBimyBau kadenpu

(migmmc) (IIpizBume iHimiamm)

Po6oua nporpama nepesatBepkeHa Ha 20 /20 H.p. 06e33miH; 313miHamu (loxatok ).
(oTpiOHe miKpecInTH)

pOTOKOJ Ne BIJ « » 20 p. 3aBinyBau Kadenpu

(mimnmc) (IIpizBume iHimiamm)
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Honarox 3.
Y4yacTb nporpamu y KOHKYpCi «OCBITHIX FPaHTIB» KBITE@Hb-}KOBTEHb 2021

FNONnn_Iw._.moXnn_Iw._._mv_ / e
eHled£ ‘aigays )ﬁ %

«UNLHVYd] IHL119D0» Ad/oOiHoM xexwed a woiaodu
e ALogod es el fiLmasod el uinegoHH) o sHHaHIedU eg

13112d38IHA UMHAUVYHOITIVH UMI9DT70dOIKA

IHHV1 UIg39L11Move

A Wstou

9AJ9S1JOS
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