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[Tporpamy pekoMeHI0BaHO 10 3aTBEPKECHHS BUCHOIO paioro HaBuanbHO-HAYKOBOTO IHCTUTYTY
KOMIT I0TE€pHOT (PI3UKHU Ta eHEPTeTUKU
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PO3POBHUKU TTPOT'PAMU: Inng MAPYIIEHKO, kanauaat dhizuKo-MaTeMaTUYHUX HAVK,
JONEHT Kadenpu di3uKyd HETPALULIINHUX EHEPrOTEXHOJIOTIN Ta EKOJIOT1]

[Tporpamy cxBaneHo Ha 3acigaHHi kadeapu Gi3HMKU HETPAAUIIMHUX CHEPTOTEXHOIOTIH i
€KOJIOTi1
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/ Oxexcanap KYJIMK
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[Tporpamy moroakeHo 3 TapaHTOM OCBITHBOT POrpamMu (KEPiBHUKOM IMPOEKTHOT IPYIIH)
[puknanHa di3vka HETPAAUIIHHOT CHEPTETHKU
Ha3Ba OCBITHHOI IIPOTpaMH

[t MAPYIIEHKO

(igmmc)

[Tporpamy moroakeHo 3 TapaHTOM OCBITHBOT MPOrpamMu (KEPIBHUKOM IMPOEKTHOT IPYIIH)
[MpuknanHa ¢Gi3uka eHEPreTUYHUX CUCTEM
Ha3Ba OCBITHHOI IIPOTpaMH

|
/
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(QI3MKHU Ta EHEPrEeTUKHU

Ogera JICIHA
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BCTYII

[Iporpama HaBUaNBHOI TUCIUILTIHA «ATOMHO-siIepHa (i3uKa» CKIAJCHA BIAMOBITHO IO
OCBITHBO-IIPOQECifHOT MporpaMu MiArOTOBKM OakanaBpiB crenianbHOCcTi 105 — mpukiagHa

¢izuka Ta HaHOMaTepiann

1. Onuc HAaBYAJIBLHOI TUCHHUILTIHA

1.1. Mera BUKIagaHHS HaBYAIbLHOI JUCHUILUIIHU: 3HAHOMCTBO 3 €BOJIIOLICIO MOIVISAIB Ha
SBUIA aTOMHUX Ta Cy0AaTOMHHX pO3MipiB, PO3yMiHHS KBAaHTOBHMX OCHOB Cy4yacHO! (i3UKH Ta

OBOJIO/IIHHS IPAaKTUYHUMHU HaBUYKAaMH PO3B'sI3yBaHHS 3a7a4.

1.2. OcHOBHI 3aBIaHHS BHBUYEHHS JUCIUIUIIHU: 3a0e3MeuuTH (OPMYBaHHS y CTY/ACHTIB
PO3YMIHHS ICTOPUYHOT HEOOXIHOCTI KBAaHTOBOI TiMOTE3H ISl MOSICHEHHS €KCIIEPUMEHTAILHUX
JaHUX, 3HAIOMCTBO 3 CYYaCHHUMH YSBIIEHHSMHU TPO CTPYKTYpY Martepii Ta KBAaHTOBY MPHUPOAY
MaKpOCKOMYHUX (PI3UYHHX SBUII] TA OBOJIOAIHHSI MAaTEMAaTUYHIUMH HaBHKaMHU, 1[0 HEOOXITHI st

PO3B’A3yBaHHs PI3HOMAHITHUX 3324 KBAaHTOBOI (Di3UKH.
1.3. KinbKiCTh KpEeIuUTIB - 5

1.4. 3aranpHa KUIBKICTh TOIUH - 150

1.5. XapakrepucTrka HaB4aIbHOI JUCITUILTIHA

O060B’sA3K0Ba

Jlenna ¢opma HaBuaHHs ‘ 3aoyHa (qucraHmiiiHa) hopMa HaBYAHHS
Pix miarorosxu
3-it |
Cemectp
5-it |
Jlexiii
32 rog. \
[TpakTH4Hi, CEeMiHAPChKIi 3aHITTS
32 ron.
JlaGopaTopHi 3aHATTS
32 ron. \
CamocriitHa poboTa

54 ron. \

y TOMY YHUCJI iIHIUBIyanbHi 3aBJaHHS

1.6. 3aruiaHoBaHi pe3yNbTaTH HaBYaHHS: 3TiJHO 3 BHMOTaMH OCBITHBO-TIPOQECiiiHOT
(OCBITHBO-HAYKOBOi) MPOTrpaMu, CTYACHTH MalOTh 3HATH 1 PO3YMITH OCHOBHI METOIM Ta ijei
KBAaHTOBOI (i3UKH Ta 00JIACTh iX 3aCTOCYBaHHS; BMITH BUKOPHCTOBYBATH OTPUMaHi 3HAHHS JUIS

PO3B’sA3aHHS PI3HOMAaHITHUX 33]a4 KBAHTOBOI (i3UKH.

2. TemaTnuHMii IJIaH HABYAJILHOI TUCIHUILTIHA
Po30in 1. 3apoodoicenns keanmosoi meopii ma enremeHmu K8AHMOBOI MEXAHIKU.

Tema 1: Keanmyeanms en1ekmpomMacHimuo2o 6UnpoMiH08aH s

[Tpobnema TemnoBoro BumpomiHioBaHHs. ®opmyna [lnanka. ®otoedekt. ['ampmiBHE

peHTtreniBcbke BunpomintoBanus. Jlocnig bore. @oronu. Epexr Komnrona.



Tema 2: DopmyeanHs KEAHMOBUX YENEHb
CnekTpaibHi 3akOHOMipHOCTI. SlnepHa moxens atoma. IToctynmatu bopa. Hocnmigm ®panka i
I'epua. bopieceka mozens aroma BonHio bopa. Hemoniku moneni bopa. I'imotesa ne-Bpoiins.
ExcnepumeHTanbHi  MiATBEpPKEHHS Timote3n  jae-bpoitnsa.  IlapagokcanbHa — moBeniHKa
MikpoyacTuHOK. [Tpuniun HeBuzHaueHnocri ["aiizenoepra.

Tema 3: Enemenmu K6anmosgoi Mexanixu
Cran cucremu B KkBaHTOBii Teopii. PiBusuHs Ilpeninrepa. YacTuHKa B MOTCHLIANBHINA SIMI.
KBanrtoBuii rapmoHiunuii ocruistop. ITorenmianeHi Oap'epu. Oneparopu (Gi3WYHUX BETHYUH.
OcHOBHI mocTynaTu KBaHTOBOI Teopii. KBaHnTyBaHHA MOMeHTY imMmynbey. Potarop.

Po30in 2. @isuxa amomie ma monexyi.

Tema 4: Keanmyeanns amomie
KBanTyBanHsi aroma BOAHIO. PiBHI 1 cmekTpu ny>)xHuX MertaniB. CHiH eleKTpoHa.
bararoenekTpoHHI aTOMHU.

Tema 5: Ilepioouuna cucmema enemenmis
[Mpuamun Ilayni. 3anoBHEHHS eNEKTPOHHUX 00o0moHOK. [Ipo mepioguuHy cucTeMy
€JIEMEHTIB. XapaKTePUCTHYHI PEHTTE€HIBChKI CIIEKTPH.

Tema 6: Maenimni énacmusocmi amomie
MarnitHuii MomeHT aroma. Edextn 3eemana 1 Ilamena-baka. EnexkrponHwuii
napaMarHiTHHH pe3oHaHC.

Po30in 3. Aoepna ma cy6’s0epua ¢izuxa.

Tema 7: Amomne 50po
Cknan i xapakTepuCTHKa aTOMHOTO sijpa. Maca 1 eHeprisi 3B's3Ky siapa. SnepHi cuiu.
PanioakTuBHICTE. OCHOBHI BUAM PaAiOaKTUBHOCTI.

Tema 8: Hoepni peaxyii
Snepni peaxuii. EHepreTnuHa cxema siiepHuX peakuiil. JlaHmroroBa peaxiis 1 saepHi
peakropu. TepMosinepHuil CUHTES.

Tema 9: Enemenmapni yacmuHku
OyHnameHTanbHi B3aemofii. CHcTeMaTHKa eJIeMEHTAPHUX YaCTUHOK. AHTHYACTHHKH.

3akonu 36epexxenns. [lapuicts. [30Toniunuii criin. KBapkoBa Mozaens aapoHiB.

3. CTpyKTYypa HaBYaJIbHOI AUCHHUILIIHH

HazBu po3ainiB i TeM Kinekicts roanu
JeHHa popma 3a04Ha Gopma
yCbOI'O y TOMY YHUCIIi yCbOI'O y TOMY YHCIIi
A | n | nab. | ivg. | c. p. n| o | 7al. | iHO. | cC.
p.
1 2 314 5 6 7 8 9[10] 11 | 12 | 13
Po3nin 1. 3apoaskeHHs KBAHTOBOI TeOpii Ta eJ1eMEHTH KBAHTOBOI MeXaHIKH




Tema 1. 16 4144 4

KBanTyBanHs

€JIEKTPOMArHiTHOTO

BUIIPOMIHIOBaHHS

Tema 2. ®opmyBaHHs 26 6|66 8

KBAHTOBHX YSIBJICHb

Tema 3. Enementu 16 414 |4 4

KBAaHTOBOI MEXaHIKU

Pazom 3a pozainom 1 58 14114 |14 16

Po3nin 2. ®@izuka atomis

Tema 4. 18 414 4 6

KBaHTyBaHHs aTOMiB

Tema 5. Ilepionuuna 12 212 2 6

CHCTEMa EJICMEHTIB

Tema 6. MaruitHi 12 212 2 6

BJIACTUBOCTI aTOMIB

Pazom 3a pozninom 2 42 8 | 818 18

Po3ain 3. fAnepua Ta cy0’sinepHa dizuka

Tewma 7. SlnepHa 20 4 14| 4 8

¢izuka

Tema 8. SnepHi 20 4 14| 4 8

peaxitii

Tema 9. EnemenrapHhi 10 212 2 4

YaCTUHKHU

Pazom 3a po3nizom 3 50 1010 10 20
Yepororoaun | 150 |32 32| 32 54

4. TeMH NpaKTHYHHUX 3aHATH

Ne Ha3zBa temn KinbkicTb

3/m TOAMH
BAaHTYBaHHs BUIIPOMiHIOBAHHS
1 |K y 4
OpPMYBaHHS KBAHTOBHUX VSIBIICHb

2 | ®opmy y 8

3 | EneMeHTH KBaHTOBOI MEXaHIKH 4

4 | KBanTyBaHHs aTOMiB 6

5 | Ilepioguyna cuctemMa eneMeHTIB 6

6 | MarHiTHi B1acTUBOCTI aTOMiB 6

7 | Slnepna ¢izuka 4

8 SAnepHi peakii 4

9 | EnemeHTapHi YaCTHHKH 2

Paszom 32
5. 3aBpaHHs 1719 caMOCTiiHHOI podoTH

Ne Buau, 3mict camocTiiiHOT poO0TH KinbkicTb
3/m TOJIMH

1 OnpairoBatu TeMy “KBaHT BUITpOMiHIOBaHHS 6

2 | OmpaitoBatu Temy “@opMyBaHHsI KBAHTOBHX YSIBJIIEHD 4

3 | OnpamoBatu Temy “EnemMeHTH KBaHTOBOi MeXaHIKU™ 8

4 | OnpairoBaTtu TemMy “KBaHTyBaHHS aTOMiB” 8




5 | OnpamoBaru Temy “TlepioguyuHa cucTema eleMeHTiB” 6

6 | OnpamroBaru Temy “MarsitHi BIaCTHBOCTI aTOMiB” 6

7 | OnpamtoBaru Temy “SAnepna ¢izuka” 8

8 | OmpautoBatu Temy “SnepHi peakuii” 8

9 | OnpamtoBatu Temy “EnemeHTapHi YaCTHHKH 4
Pa3zom 84

Temu 1abopaTopHuX poliT
Ne Hasga naboparopHoi po6oTu KinbkicTb
3/m TOJIMH

1 | BerynHe 3aHaTTs. [HCTpYyKTaX 3 TexHIKH Oe3neku. Orsp Beix pooit 4
Ta MpaBWJIO iX BUKOHAHHS 1 CTBOPEHHS IpadikKiB.

2 | Ilpunnun poboTH criekTporpada. BusHaueHHs! XapaKTepUCTUK 4
cnekrporpada. PororpadyBaHHs BUIIPOMiHIOBAHHS METAJIIB i CIJIABIB.

3 | Po3umdpoBka CrieKTpiB BUIPOMIHIOBAHHS METAIB 1 CIUIaBiB. SIKiCHUH 4
aHaJIi3 CKJIaay CIUIABIB 31 CIEKTPIB BUITPOMIHIOBAHHS.

4 | IlpoBectu rpaxyroBaHHI MOHOXpoMaTopa YM-2. JlocmiKeHHs 4
CIIEKTPY BUIIPOMiHIOBaHHs BO/IHIO. Bu3Hauenns cranoi Pinbepra.

5 | Bu3HaueHHs CIEKTPOCKOMIYHUX apaMeTpiB MOJIEKYI HONy. 4

6 | O3HaiiomyieHHS 3 IPUHLIKIIOM POOOTH Ja3zepa. BuznaueHHs 4
napaMeTpiB J1a3epHOr0 IPOMEHIO.

7 | HochimkeHHs CIEKTPiB BUITPOMIHIOBAaHHS METAJIiB Ta CIUIABIB 3a 4
JIOTIOMOT 00 CTUIIOCKOMY. HaniBKiJIbKICHUM aHaJli3 CKIIaxy cTajel.

8 | BumiproBaHHS CIIeKTpiB BUIIPOMiHIOBaHHS TBepAuX Tii. [lepeBipka 4
3aKOHY TEIJIOBOT'O BUIPOMiHIOBaHHS: 3ak0oHIB Bina ta Ctedana-
bonpnMana.
Pa3zom 32

6. InuBinyanbHi 3aB1aHHSA
7. MeToau HAaBYaHHA

JIexmiifHi 3aHATTS MPOBOAATHCS METOJOM JIEKIIl Ta pO3MOBii-AUCKYCii 1 ependavyaoTh
MO>KJIMBICTh BUKOPHUCTaHHS €NEKTPOHHMX 3ac00iB HaBYaHHA (BiJ€O3B’A30K B CHUCTEMi Zoom,
npe3eHTamii y ¢opmari pdf, BUKOpUCTaHHS €IEKTPOHHOrO Tepa). Ha mpakTUYHUX 3aHATTSX,
SKIIO BOHU TPOBOAATHCSA B ayIUTOpii, 3a1adi po3B’SA3yIOTbCA CTYACHTAMHM Ha JOINLI 3a
JIOTIOMOTOI0 BUKJIa/1aya, a y BUNAJKY TUCTAHIIHOTO HaBYaHHS 3aHATTS MPOBOIUTHCS METOJIOM
PO3MOBIAI-IUCKYCli 3 TpUKIaJaMH pO3B’A3aHHSA 3a7lad, a CaMOCTiiHEe pO3B’sA3aHHS 3a/ad
CTYACHTAaMH BHUKOHYETbCS Y BHIVIAAI JOAATKOBUX JIOMAIIHIX 3aBaaHb. OCHOBHOIO METOIO
NPAaKTUYHUX 3aHATh € PO3BUTOK HABMYOK IPAKTHYHOTO 3aCTOCYBaHHS 1 3aKpiIICHHA
TeopeTuyHoro wmarepiany. JlabopaTopHi poOOTH BHKOHYIOTHCS CTYACHTAaMH IO Mapam y
crieniaibHii 1aboparopii 3 ypaxyBaHHSAM MpaBWI TEXHIKM Oe3neku. Y BUMAJIKY TUCTAHIIHHOTO
HaBYaHHS TNPOBEJCHHS JIAOOPAaTOPHUX POOIT CTa€ HEMOXKJIMBUM 1 BOHU OyIyTh 3aMiHEHI Ha
JOJAaTKOBI MPAKTUYHI 3aHATTSL.

8. MeToau KOHTPOJIIO

JUis OLIHIOBaHHS pe3yJIbTaTiB HAaBYaHHS BHUKOPHUCTOBYIOTHCSI Taki BHUIM Ta METOAU
KOHTPOJIIO: TIOTOYHUN KOHTPOJIb MPOTATOM CEMECTPY — aKTHBHA y4yacTb Y pO3B’s3aHHI 3a]a4 Ta
OOTOBOpPEHHI TEOPETUYHUX IMOJIOKEHb Ha MPAKTHMYHHUX 3aHATTAX; PO3B’SA3aHHS 3a1ad s
CaMOCTIHOT poOOTM 3a TeMaMH pPO3JUTIB; BHKOHAHHS JaOOpaTOpHHUX pOOIT; cemMecTpoBa
KOHTPOJIbHA POOOTa; 1CIIUT.

Banu 3a akTHBHY poOOTY B aynuTOpii 1 32 pOo3B’s3aHHS 33434 JJIsl CaMOCTIHHOI poOoTH
CKJIaJal0ThCs B IMIJICYMKOBY OIIIHKY 32 TeMy. 3a KO>KHE aKTHBHO IPOBE/ICHE MPAKTUYHE 3aHITTS
cTynent orpumae | Gam. Moro oTpuMyYIOTH CTyNEHTH, IO OyIM aKTHBHO 3ajlydeHi 10
OOTOBOpPEHHS TEMH MPAKTUYHOTO 3aHATTSA, JABAlIM MpaBWIbHI BIAMOBIAI HAa TEOPETHUYHI
3allUTaHHS 1 MPaBWJIBHO PO3B’A3YBaIM 3a/adi. 3a KOXKHY IMPAaBHJIBHO PO3B’A3aHy 3adauy JUIs



7

CaMOCTIHHOT poOOTH CTYJEHT TakoXX oTpumye 1 Oan. 3arajom 3a Kypc 3a po3B’s3aHHS 3ajad i
pOOOTY Ha MPAKTUYHUX 3aHATTIX MOXKHA oTpuMatH 110 30 6aiB.

Banu 3a nmaGopaTopHi poOOTH CTYIEHT OTPUMY€ HACTYITHUM YHMHOM. 3a BUKOHAHHS
KOXKHOI J1abopatopHoi poboTu cryaeHT orpumye | ©Oan. JlaGopaTtopHa poOoTa BBaKa€ThCA
BUKOHAHOIO, SIKIO CTYACHT O3HAHOMHUBCS 3 METOJUYHUMH BKa3iBKaMHU Uil 1i BUKOHAHHS,
OTpHUMaB J03BiJ1 HA BUKOHAHHS JaHOi poOOTH 1 BUKOHAB HeoOXigHi BuMipu. e 1 Gan cTyaeHt
OTpUMYE 3a 3axUcT jabopaTopHoi poOotu. s 3aXUCTy pOOOTH CTYIEHT MOBHHEH IOKa3aTu
NpaBUIBHO 0popMIIeHYy POOOTY 3 pe3yabTaTaMu BUMIPIOBaHb Ta PO3IOBICTH, SKI (pi3HUHI SBUIIA
CTIOCTepirajucs, $Ki pe3yJbTaTH OTPUMAHO, 1 YHM BIANOBINAIOTH OTPUMAHI pe3yJbTaTh
OYIKyBaHMM 3HAYEHHSM (BIAMOBIIb MOSICHUTH). 3arajJoM KypcoM mependavaeTbcss BUKOHAHHS 7
nabopaTopHUX POOIT, IO a€ MOMXIJIMBICTH OTpUMAaTH 3arajiom 1o 14 OGamiB. JlogaTkoBuii Oan
CTYACHT OTPUMY€ 3a TPUCYTHICTh MiJ Yac IHCTPYKTaXy 3 TEXHIKM Oe3neku. Y BHUIAJAKY
BIJICYTHOCTI Ha BCTYIIHOMY 3aHATTI CTYJIEHT IOBHHEH CaMOCTIIHO oOmpalfoBaTH IpaBuia
TeXHIKH Oe3mnekH — 0e3 I[bOro BiH He Oyze JOMyIEeHUH 10 BUKOHAHHS TabopaTOpHHUX POOIT.

[Iporpamoro Kypcy nependadaeTbesi TaKoX 1 KOHTpOJIbHA po0OTa, 32 SIKYy CTYACHT MOXeE
orpumati 10 10 OGamiB. KoHTpoiabHa poboTa CKIaNAEThCS 3 IBOX TEOPETUUHUX MUTAHb 1 OHI€T
3ajadi. 3a KOJKHE TEOpETUYHE MUTaHHS MOXKHA OTpUMaTH 1o 3 6anu, 3a 3ajgauy - 4 6am.

VY migcyMKy 3a poOOTy B ceMecTpi MOXHa OTpUMAaTH oHakOiunbme 60 OaiB. SAkmo 3a
ceMecTp CTyZeHT HaOpaB MeHIe Hix 10 OaniB, BiH He Oy/ie JOMyIIEHHUH 0 ICTIUTY.

Kypc 3aBepuryeThcsi mpoBeIeHHSIM ICIIUTY, 3a KU MOxHa oTpuMmaTu a0 40 6anis. Icnut
MIPOBOJUTHCS Y BUIIISAAI MUCbMOBOI poOoTu. CTyNEeHT MOBUHEH 0OpaTH OiieT, M0 MICTUTH JIBi
3aja4i Ta 1Ba TEOPETUYHUX MMUTAHHS 32 TEMaMHU Kypcy. 3a KOKHY BiAMOBi/Ib BiH MOXE OTPUMATH
no 10 OamiB. 3a OakaHHSAM CTyJIEHTa BiH MOXE TaKOXX HaJaTH YCHHH KOMEHTap 1O CBOE€i
€K3aMEHaIlIifHOT pPOOOTHM Ta BIAMOBICTH HAa JOAATKOBI MUTaHHS, OTPUMABIIHA JOJATKOBI
3a0XxouyBasbHI Oanu, 3aranom He Oinbme 10 (32 yMOBH, IIO MiJCYMKOBA OIIHKA 3a iCIIUT HE
nepesuiye 40 6aiiB).

MaxkcumansHHM 6al, o CTYJCHT MOXe OTpUMAaTH 3a Kypc, ckiaaae 100 Oamis.

9. Cxema HapaxyBaHH# 0aJiB

[ToTouHMI KOHTPOJIB, CAMOCTiHfHA p0o0OTa, KOHTPOJIBHI poOOTH Ex3ameH
) . . JlaGopatop | Konrpois amiina | Cyma
Po3min 1 | Po3min2 | Posmin 3 Hi pobotn | Ha poboTa Pazom poGora
T1-T3 T4-T6 T7-T9
10 10 10 15 15 60 40 100

[TepenbauaroTbes Ganu 3a:
® pO3B’si3aHHA 3a1a4 — 36;
® BUKOHAHHS JJAOOPATOPHUX POOIT — 14;
® BUKOHAaHHS KOHTPOJBbHOI podotu — 10;
e icnut — 40 6anis.

Kpurepii oniHIOBaHHSI HABYAJbHUX JOCATHEHb
IIIkxana omiHIOBaHHSA

Cywma GaiB 3a BCi BUIM HaBUATHHOI Oninka
AUATBHOCTI POTATOM CEMCCTPY JUTSL YOTUPHUPIBHEBOI IIIKAIH OI[IHIOBAHHS
90 — 100 BiZIMIHHO
70-89 106pe
50-69 3a0BLILHO
1-49 HE3aJ0BLIBHO
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10. PexomennoBana Jiireparypa
OcHoBHa JiTepaTypa
M.VY. binuii. Aromua ¢izuka: [ligpyunuk. K.: Buma mxona, 1973.
AYO. Hunyk. Snepna ¢izuka. Onecbkuil HarionanbHui yHiBepeutet, 2008.
E.H. Wichmann. Berkeley physics course, vol.4: Quantum Physics, Natick Mass, 1971.
L.E. Irodov. Problems in General Physics, Mir Publishers, 1988.
L.E. Irodov. Problems in Atomic and Nuclear Physics, Mir Publishers, 1983.
JonomizkHa Jiiteparypa
Max Born. Atomic Physics, Blackie & Son, 1969.
R. Feynman, R.B. Leighton, M. Sands. The Feynman Lectures on Physics, vol III: Quantum
Mechanics, Basic Books, 2015.
Jykismeup B.A., I[Toneninok I'.B., Pynascekuii FO.K. OcnoBu kBaHTOBOI (hi3uku: Hasu.

IToci6uuk. — JIpBiB: BuagaBuuirBo HamioHaapHOTO YHIBEPCUTETY «JIbBIBChKA MOITEXHIKAY,
2009.

11. Ilocunanns Ha indopmauiiini pecypcu B InTepHeTi, Bigeo-jiekuii, iHIe MeTOANYHE
3a0e3ne4YeHHs

https://dist.karazin.ua/moodle/course/view.php?id=3224



Jonmatoxk 1

JlogaTok 10 po6o4oi mporpaMu HaBYAJIbHOT JUCIHHUILIIHA ATOMHO-sepHa (i3uKa

(Ha3Ba JUCLMILTIHH)

Jlito po6ouoi mporpamMu mpoj0BxKeHo: Ha 20 /20 H. D.

3actynnuk aupekropa HHI koM’ 1oTepHoi (i3UKH Ta eHEPreTUKHU 3 HaBYAIbHO1
poboTHu

Jlicina O.1O.
(migmuc) (npi3BuLe, iHimiaH)
« » 20 p.

I'omosa metoauunoi komicii HHI koM’ rorepHoi hi3UKU Ta EHEPIrEeTUKNA

I'apsueBchbka [.B.

(migmuc) (npi3Buie, iHiLiaM)

« » 20 p.




