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1. Merta TUCHMIUTIHY - OTPUMAHHS 3HaHb MI0J10 (DI3UYHUX BIACTUBOCTEH
aTOMIB 1 METOJIIB 1X JTOCIIKEHHS.

2. [TonepeaHi BUMOTrU 10 onaHyBaHHs a00 BUOOPY HABYAIBHOT AUCIUILIIHU

3100yBau MOBHUHEH MOINEPEAHBO ONAHYBATU MEPETIYeH] HUKYE NUCLUUIUIIHUA B
00c31 BUKJIaJaHHs Ha QI3UYHUX (PaKyJIbTeTaxX KJIACUYHUX YHIBEPCUTETIB:

e 3aranpHa (i3uka. ExexTpuka i MarHeTU3M.
e 3aranpHa (izuka. OnTUka.
o Teopernuna ¢dizuka. KBantoBa MexaHika.
3. AHOTaIlisl HAaBYAJIbHOI JUCIUTLIIHHU:
Jlucruiutina po3riisiiae MPOSIBM 1 3aCTOCYBAaHHS KOPIYCKYJISIPHO-XBHJIBOBOTO
nyanisMmy (KOPIYCKYJSIpHI BJIACTUBOCTI €JICKTPOMATrHITHUX XBWJIb 1 XBHWJIbOBI
BJIACTUBOCT1 MIKPOYaCTHHOK), Oy/J0BY 1 BIACTUBOCTI €JIEKTPOHHUX OOOJIOHOK aTOMiB
3 OJTHAM 1 OaraTbMa eJIEKTPOHAMH, B3aEMOJIII0 aTOMIB 3 €JICKTPOMArHITHUMU TOJISIMH,
a TakoX BUOpaH1 MUTaHHS (DI3UKU MOJIEKYJI Ta KPUCTAJIB.
[Tporpama HaBYAJIBHOT JUCITUILTIHU CKJIQIA€ThCS 3 TPHOX PO3JILIIB (TEM):
Tema 1. KopnyckymsipHi BIaCTHBOCTI €JIEKTPOMArHiTHUX XBHJIb.
Tema 2. XBUJIbOBI BIACTUBOCTI MIKPOYaCTHUHOK.
Tema 3. BnactuBOCTI aTOMHUX O0OJIOHOK: OJTHOCJIEKTPOHHI aTOMH.
Tema 4. BnactuBocTi aToMHMX 000JOHOK: 0araToeNIeKTPOHH1 aTOMH.
Tema 5. OcHoBU (Pi3UKK MOJIEKYJ Ta KPUCTAITIB.

Temu BiAMOBIAAIOTH ABOM 3MICTOBHUM MOJIYJISIM:
- Moaynb 1 - Temu 1 ta 2;
- Moayab 2 - temu 3 — 5.

Mertoau BUKJIAJaHHA: JIEKIil, ceMiHapH, JadopaTopHi poOOTH, KOHCYIbTAIII.
MeTtoau OILIIHIOBaHHS: MOJIYJbHI KOHTPOJBHI pOOOTH, pedeparn, KOHTPOJb 3a
BUKOHAHHSM JIaOOpaTOPHHUX POOIT, 3aliK 3a BUKOHAHHS JTA0OpaTOPHUX POOIT, iCTIUT.
[TircymkoBa OIliHKa BHUCTABJISETHCS HAa OCHOBI MPOMDKHHX OI[IHOK MOIYJBHOTO
KoHTpOITHO (60%) Ta ictiuty (40%).

4. 3aBnaHHs (HaBYaJIbHI I11J11): BABYEHHS OCHOB (D13MKH MIKPOOO’ €KTIB, aTOMHHX
000JI0HOK, MOJICKYJT Ta KPUCTAIIB.

Jlucrurutina crnpsiMOBaHa Ha JOCATHEHHS TaKWX 3arajlbHUX Ta CIeHiaJbHUX
(paxoBuX, MPEeIMETHNUX ) KOMIETEHTHOCTEH BUITYCKHUKA:

Iumeepanvrux:
3/MaTHICTh PO3B’A3yBaTH CKJIAJHI CIEIiai30BaHl 3ajadi Ta MPAKTUYHI TpoOIeMu 3
¢bi13uKu Ta ONTUKK y TpoQeciiHIi AISUTBHOCTI a00 y MPOIIeCi MOJaNbIIOT0 HaBYaHHS,
mo rmnepeadadae 3acTOCYyBaHHS TEBHUX TEOPIA 1 METOMIB CYyYacHOi ONTHKHU, IO
XapaKTepU3Y€EThCS CKIIAIHICTIO Ta HEBU3HAYEHICTIO YMOB, 3/IaTHICTh OPTraHi30BYBATH i
MPOBOJUTH ONTHUYHI BUMIPIOBAHHS, PO3POOISITH 1 BUKOPHUCTOBYBATH HA MPAKTHIII
ONTUYHI CUCTEMU 1 OMTOEICKTPOHHI KOMIUICKCH.

3azanbHux:

3K1. 3gaTHICTh 0 aOCTPAKTHOTO MHUCJICHHS, aHAI3y Ta CUHTE3Y.

3K2. 3natHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUUHHUX CUTYALlIsIX.

3K4. 3natHicTh OyTH KPUTUYHUM 1 CAMOKPUTHYHUM.

3KS. 3narHicTh npuitMaT OOIPYHTOBAHI PIIICHHS.



3K8. 3naTHICTh OLIIHIOBATH Ta 3a0€3MeUyBaTH SKICTh BUKOHYBaHHUX POOIT.

3K9. Bu3HaueHICTh 1 HANOJEINIMBICTh HIOJ0 MOCTABICHUX 3aBAAaHb 1 B3SITUX
000B’SI3KIB.

3K12. 3naTHICTh CHUIKYBAaTHUCS JIEPKAaBHOKO MOBOIO SIK YCHO, TaK 1 MMCbMOBO.

Daxoeux

OK1. 3HaHHS 1 PO3YMIHHA TEOPETUYHOIO Ta EKCIEPUMEHTAIBbHOIO Oa3ucy
CydacHOi (Pi3UKH Ta aCTPOHOMII.

®K?2. 31aTHICTh BUKOPUCTOBYBATH Ha MPAKTUIl 0a30B1 3HAHHA 3 MATEMATUKH 5K
MaTeMaTUyHoro amapary (i3ukd 1 acTpOHOMIi MPU BHUBYEHHI Ta JIOCHTIIKEHHI
(13MYHKX Ta ACTPOHOMIYHHMX SIBUILL 1 TPOLIECIB.

@®K3. 31aTHICTh OILIIHIOBATH MOPSIOK BEJIMYMH y PI3HUX JOCIIKEHHSX, TaK
caMo SIK TOYHOCTI Ta 3HAYMMOCTI1 pe3yIbTaTiB.

OK7. 3naTHICTh BUKOPUCTOBYBATH 0a30B1 3HAHHS 3 (PI3UKU Ta aCTPOHOMIi JJIst
PO3yMiHHS OyJIOBY Ta MOBEIIHKHU MPUPOJHUX 1 IITYYHUX 00’ €KTIB, 3aKOHIB ICHYBAHHS
Ta eBoJroiii Beecsiry.

OKS. 3paTHICTh BUKOHYBATH TEOPETUYHI Ta E€KCHEPUMEHTAIbHI JOCTIIKEHHS
aBTOHOMHO Ta Yy CKJIaJ[l HAYKOBOT IPYIIH.

®K9. 3naTHICTh MpaIIOBATH 3 XKEpPEIaMH HABYAJIbHOT Ta HAYKOBOI 1H(OpMaIii.

®K10. 3gaTHicTh caMOCTIHHO HaBYATHCS 1 ONMAHOBYBATH HOBI 3HAHHS 3 (PI3UKH,
aCTPOHOMIi Ta CYMDKHUX Tally3eu.

®K12. VceinomineHnHs mnpodeciiHMX eTHYHUX aclekTiB  (i3uuyHux Ta
ACTPOHOMIYHMX JTOCIIIKCHb.

®K13. OpieHTaniss Ha HAWBUII HAYKOBI CTaHAApTH — OOI3HAHICTH II0JI0
dbyHIaMEHTaTbHUX BIAKPUTTIB Ta TEOPIi, K1 CYTTEBO BINTUHYJIM HA PO3BUTOK (DI3UKH,
aCTPOHOMII Ta IHIIUX MPUPOJAHUYUX HAYK.

®K15. 3HanHsA 1 pO3yMIHHS TEOPETHUYHOTO Ta EKCIEPUMEHTAIbHOIO 0a3ucy
Cy4YacHOI OIITUKHU.

5. Pe3yJbTaTH HABYAHHA 32 U CHUILIIHOIO:

Pe3ynbraT HaBUaHHS Bigcor
(1. 3maTu; 2. BMiTH; 3. KOMYyHiKaIis; 4. |MeToau OK y
ABTOHOMHICTh Ta BIANOBIIAJIbHICTE) |BUKIAMaHHS 1|MeToau OmiHIOBaHHS | IACYM
HABYaHHS KOBIi
Kon|Pe3ynbpraT HaB4YaHHA .
OIIIHIII
1.1 |IIposiBu Ta 3actocyBaHHs |JIekiii, MonaynpHa 15
XBUJTHOBUX BJIACTHUBOCTEH | CEMiHAPH, KOHTpOJIbHa po0OoTa,
MIKpOOO’€KTIB Ta KOPIYCKY-|1abopaTopHi [KOJOKBiyM,
JSIPHUX BIACTUBOCTEHN €IEKTPO-|po0oTH, nepeBipka BHKO-
Mar”HiTHOTO  BHIPOMIHIOBAHHS, CAMOCTIITHA HaHHSA  JlabopaTtop-
BJIACTUBOCTEM OOOJIOHOK aTOMIB|poOoTa HUX poOit, pedepa-
3 OJTHUM Ta Oaratbma TIB Ta IHIIUX GOpM
€JIEKTPOHAMU, BJIACTUBOCTEMN CaMOCTIHHOI po0OOTH,
MOJIEKYJ Ta KPUCTAIIB. ICTIUT
1.2 |OcHoBHI PIBHSIHHS, 1o | JIekiii, MoaynbHa 15




OMHUCYIOTh BJIACTUBOCTI aTOMIB, |CEMIHAPH, KOHTpOJIbHA po0OTa,
MOJIEKYJl Ta KpHUCTajiB, CYTh 1[1a0OpaTOpHi |KOJOKBIyM,
HaOIMKEHHS OCHOBHHX | pO0OTH, nepeBipKa BHKO-
b13UYHUX MOJeNel; O3Ha4YeHHs |CaMOCTiitHa HaHHS  Jaboparop-
yCcix (QIBUYHUX BEJIUYUH Ta|poboTa HUX poOIT, pedepa-
TEPMiHIB, 110 3aCTOCOBYIOTHCS. TIB Ta IHIIKUX (QopM
caMoCTiitHOi poboTH,
ICIIUT
2.1 |®opmymntoBati OCHOBHI (¢i3uuHi |Jlekuii, Konoksiym, 15
mMozen (i3uKH aTOMIB, MOJICKYJI |CaMOCTiiTHA nepeBipka  pedepa-
Ta  KpUCTaliB,  3AlMCHIOBATH [poOOTA. TIB Ta I1HIUX (Qopm
MaTEMaTUYHHUI OMUC TMPOIIECIB, caMoCTiiHOT ~ po0o-
110 BUBYAIOTHCS. TH, ICTIUT
2.2. |Po3p’si3yBati  TumoBi 3amadi 3|CeMiHapu, MoaynbHa 15
¢13uKM  aTOMIB Ta MOJIEKYJ, |caMOCTiiHa KOHTpOJIbHA po0OTa,
pPOOUTH YKCEINIbHI OIIHKH. po0ora. nepeBipka
BUKOHAHHS  JIOMAIII-
HIX 3aBJIaHb, IHIINUX
dbopM  caMOCTIHHOI
po6OTH, ICTTUT
2.3. |Ilpoponut  THHOBI  BUMIpto-|JlaGoparopui |IlepeBipka BUKO-| 15
BaHHS Ta CIIOCTEPEXKEHHS  B|poOOTH, HaHHS  Jlabopartop-
ranxy3i (QIi3MKM aTOMiB Ta MOJe-|caMOCTiiiHa HUX poOIT, pedepa-
KyJ 13 3aCTOCYBaHHSM CTaHJapT-|poooTa. TiB Ta IHIUX GOpM
HOTO JabopaTopHOro  oOJai- CaMOCTIHHOT poOOTH.
HaHHs, 3IIMCHIOBATH MaTeMa-
TUYHY 0OpOOKY pe3yJIbTaTIB.
3.1 |BinbpHe cminKyBaHHS 3 MHWTaHb|JMCKycii mifg 15
bi3Mkn  aToMiB, MOJICKYJI Ta|4ac JIEKIIIH,
KpHCTAJIB. BUCTYIIH  Ha
ceMiHapax,
00TrOBOpEHHS
1abopaTopHUX
pOOIT.
4.1. |CamocTiiiHo oOuparu 1|Ceminapu, 10
3aCTOCOBYBaTH (I3MUHI MOjeNi [1abopaTopHi
I8 PO3B’si3aHHA  3a7ad  Ta|poOoTw,
iHTEpIpeTaii pe3ybTaTiB |caMOCTiitHa
EKCIICPUMEHTIB. pobora.




6. CiniBBiTHOLICHHS Pe3y/IbTATIB HABYAHHSA AMCUHUILIIHH i3 IPOrPAMHUMH

pe3yJdbTaTaMi HABYaHHA

AT HABYAHHS JUCIHHUILUIIHA (KOJ)
IIporpamHui pe3yabTa
HaBYaHHs (Ha3Ba)

1.1

1.2

2.1

2.2

2.3

3.1

4.1

[IPH]1. 3naru, po3yMiTH Ta BMITH 3aCTOCOBYBaTU
Ha 0a30BOMYy PpIBHI OCHOBHI  IOJOKCHHS
3arajJbHOI Ta TEOpPeTUYHOi (HI3UKHU, 30KpeMa,
KJIACUYHOI,  PEeNSATUBICTCHKOI Ta  KBaHTOBOI1
MEXaHIKH, MOJIEKYISPHOT b13uKn Ta
TEPMOJMHAMIKH, €JIEKTPOMArHeTU3My, XBHIbOBOI
Ta KBAaHTOBOI ONTHUKH, (PI3UKHA aTOMa Ta aTOMHOT'O
anpa JUisi BCTAHOBIICGHHSA, aHANI3Y, TIyMaud€HHS,
NosICHEHHsT ¥ kjacugikamii cyTi Ta MeXaHI3MIB
pI3HOMaHITHUX (I3UYHUX SBUI 1 MPOIECIB s
PO3B’sI3yBaHHs CKJIAJAHHUX CIEIiali30BaHUX 3a7a4
Ta TNPaKTUYHUX TpobiemM 3 ¢GiBUKKM  Ta/abo
aCTpOHOMII.

[IPH3. 3natu 1 poO3yMiTH eKCIEepUMEHTAbHI
OCHOBM  (I3UKH:  aHaJI3yBaTH, OIKCYBATH,
TIIYMayuTH Ta MOSICHIOBATH OCHOBHI
eKCTIEpUMEHTAIbHI  MIATBEPIKCHHSI  ICHYIOUUX
GbI3MYHUX TEOPIH.

ITPHA4. Bwmitu 3aCTOCOBYBAaTH 0a30Bi
MaTeMaTU4Hi 3HAHHS, SKi BHKOPUCTOBYIOTHCS Y
¢bi3uIl Ta acTpOHOMIi: 3 aHAIITHYHOI reOMeTpii,
JMiHIHHOT anreOpu, MaTeMaTUYHOTO aHaji3y,
TudepeHIliaIbHUX Ta 1HTETPaJbHUX PIBHSHB,
Teopii ~ WMOBIpHOCTE  Ta  MareMaTU4YHOI
CTaTUCTHUKH, TEOPil TPYI, METOJIIB MaTeMaTUIHOI
¢bi3uku, Teopil (PyHKIINH KOMIUIEKCHOI 3MIHHOI,
MaTEMaTUIHOTO MOJICTIOBAHHS.

[IPHS5. 3natu OCHOBHI aKTyallbHiI MpoOiIeMu
CcydacHOi (Gi3MKH Ta aCTPOHOMII.

ITPH6. OmintoBaTH BIUIMB HOBITHIX BIAKPUTTIB Ha
PO3BUTOK Cy4acHOi (Di3UKH Ta aCTPOHOMII.

[TPH8. Maru 06a30Bi HaBHUYKH CaMOCTIHHOTO
HABYaHHS: BMITH BIJIIYKOBYBaTH TMOTPIOHY
iHboOpMaIlito B JIpPYKOBaHUX Ta EIEKTPOHHHUX
JDKepenax, — aHalli3yBaTH,  CHCTEeMaTH3yBaTH,
PO3YyMITH, TIIYMAauyUTH Ta BUKOPUCTOBYBATH 11 JJIst
BUPIIIICHHS] HAYKOBUX 1 MPUKJIAJHUX 3aBJIaHb.

[TPH11. BMiTi ynopsakoByBaTH, TIIYMauUTU Ta
y3arajbHIOBaTH OJIEp’KaH1 HaYKOBI Ta MPaKTUYHI




pe3yabTaT, pOOUTH BUCHOBKHU.

[IPH13. Po3ymitn 3B’s30k (13UKu Ta/abo
aCTpOHOMIi 3 IHIIMMHU TNPUPOJHUYMMHU  Ta
IH)KEHEpHUMH HayKamu, OyTh OOI3HaHUM 3
OKpeMUMH  (BIAMOBIIHO 10  cHeIiaji3ailii)
OCHOBHUMM TOHSATTSMHU NPUKIAAHOI  (I3UKH,
MaTepiaio3HaBCTBA, 1HXKEHepii, ximii, Oiojorii
TOIIO, a TAaKOX 3 OKPEeMHMH 00’ €KTaMu
(TEXHOJIOTTYHUMH TPOLECaMH) Ta MNPUPOJHUMU
SABUILAMH, 110 € MPEAMETOM JOCIIHKEHHS THIIUX
HayK 1, BOJHOYAC, MOXYTb OYyTH mNpeaMeTraMu
¢b13uuHKUX 200 ACTPOHOMIYHUX JOCIIIIKEHb.

[IPH17. 3natu 1 po3ymiTH poiib 1 Micuie (Di3UKH,
aCTpOHOMIi Ta IHIIMX MPUPOJHUYMX HAYK ¥y
3arajpHId cHCTeM1 3HaHb TIPO MPUPOAY Ta
CYCIUJIBCTBO, Y PO3BUTKY TEXHIKHM W TEXHOJOT1H
Ta y (opMyBaHHI Cy4aCHOTO HayKOBOT'O
CBITOTJISIATY.

[TPH23. Po3ymiTu iCTOpil0 Ta 3aKOHOMIPHOCTI
PO3BHUTKY (h13UKH Ta aCTPOHOMII.

[TPH24. Po3ymiTu Mmiciie (i3uKH Ta acTpOHOMIT y
3arajibHii  CHUCTEM1 3HaHb TMPO NPHUPOIY 1
CYCHUTBCTBO Ta Y PO3BUTKY CYCHIIBCTBA, TEXHIKH
1 TEXHOJIOT'1i1.

I[TPH27. Po3ymiTu 3B’S30K ONTHKH, JIa3epHOI
b3k Ta  ONTOENEKTPOHIKM 3  IHIIUMH
IPUPOTHUYMMH Ta 1HKEHEPHUMH HayKamu, OyTH
00I3HAHUM 3 OKPEMUMHU OCHOBHUMH TOHSTTSIMHU
PUKIIATHOT b1i3ukH, MaTepia03HaBCTBA,
IHXKeHepii, a TakoX 3 OKpPEeMHUMH 00’ €EKTaMH
(TEXHOJIOTIYHUMH TIPOIIECaMU) Ta MPUPOTHUMU
SIBUIIIAMH, 110 € MPEIMETOM JOCTIIHKCHHS 1HIIHX
HayK.

ITPH28. Maru YSABJICHHS po
TPAHCAUCIUIUTIHAPHUYN TUIAX PO3BUTKY HAYKH Ta
Horo 3HadYeHHS A BUOOpY MaHOYTHBOI
OCBITHBOT TPAEKTOPIi.

[TPH29. Maru 06a30Bi HaBHYKH CaMOCTIHHOI
OITIHKU PIiBHS OCBITHIX MPOTpaM 13 MPUPOTHUINX
HayK B YKpaini 1 CBITI maiga iX BHOIPKOBOTO
OMaHyBaHHA B paMKax MDKIUCUUIUTIHAPHOTO
MIUISIXY PO3BUTKY HAYKH.




7. CxeMa (popMyBaHHS OLIHKH.
7.1. ®opmu OLIIHIOBAaHHS CTY/ICHTIB :

B

CemecTpoBe OLiHIOBAHHS:
Po6ota na ceminapax 1 (6 6aniB — 10 GamiB).
Komnoxksiym (9 6aniB — 15 6aiiB)

Po6ota Ha ceminapax 2 (9 6aniB — 15 GaniB).
Jlaboparopui po6oTu (12 6aniB — 20 GamiB).

- IlincymkoBe ouinoBanHs y dopmi icnuty (0006 s3x06e npogedenns

EK3AMEHAYTUHO020 OYIHIOBANHHS 8 NUCLMOBIL (hopmi).
CTyaeHT He JOMyCKaeThCs O €K3aMEeHy, SIKIIO i 4ac ceMecTpy HaOpas
menute 36 oanie. O1iHKa 3a ICIUT HE MOXe OyTH MeHnuwioro 24 6anie nis

OTPHUMAHHA 3arajibHO1 MO3UTHUBHO1 OHiHKI/I 3a KypcC.

Monyns 1 Monyns 2 JIao0. Ex3a ITizc.
Cewminap. Komoksiym | CemiHap. pobomH e OuiHKa
Min. 6 9 9 12 24 60
Makc. 10 15 15 20 40 100
7.2. Oprani3anisi OHiHIOBAHHS
KosokBiymM mpoBOIUTHCS TiCTsl BUBYEHHS TeM 1 Ta 2.
7.3. lIkaja BiamoBigHOCTI OiHOK
Binminno/Excelent 90 — 100
Jlo6pe/Good 75 -89
3anoBiapHO/Satisfactory 60-74
He3amoBiapHO 3 MOXIIMBICTIO TOBTOpHOTO cKiiananHs/Fail 35 -59
He3anoBinbHO 3 000B’13KOBHMM MOBTOPHUM BUBUCHHSIM JAUCITUILTIHU 0-34
3apaxoBaHo/ Passed 60 - 100
He 3apaxoano/ Fail 0-59




[Iporpama HaBYaIBLHOT JUCHUILIIHU

CTPYKTYPA HABYAJIbHOI JUCIUAILIIHUA

TEMATUYHUN TUTAH JIEKIINA

Ne Hassa nekmii KinbkicTs roany
Jlexuii | IMpaxtuuni | JIa6p. | C/P
Tema 1. KopnyckyJisipHi BIaCTUBOCTI €JIEKTPOMATrHITHUX XBWIb.
1 | Beryn. 3akoHu TEmI0BOTO 2 2 5 3)
BurnpominioBaHHs. Popmyna [lnanka.
2 | KopmyckymnsipHi BIacTUBOCTI CBITJIA. 2 2 3)
PiBHoBaxkHMi poToHHUM Ta3. EQekr
KomnToHa.
Tema 2. XBUJIbOB1 BIACTUBOCTI MIKPOYACTHHOK.
3 | XBUWJIBOBI BJACTUBOCTI MIKPOUYACTUHOK. 2 2 3)
XBuJi fe-bpoiins 1 iX BIacTUBOCTI.
4 | [IpyHIMIY KBAHTOBOI MEXaHIKH. 2 2 5
CriBBIIHOIIIEHHS HEBU3HAYEHOCTEN.
PiBustnus Llpeninrepa. KBantyBanus
MEXaHIYHOTO MOMEHTY.
5 | KBanroBi simu 1 0ap’epu. TyHenbHUM 2 2 5
e(eKT.
Tema 3. BnacTuBoCTI aTOMHHX 000JOHOK: OJTHOCJIEKTPOHHI ATOMH.
6 | HocmimkeHnHs 6y10BU aTOMiB. ATOM 2 2 5 5
BOJIHIO: MoJienb bopa.
7 | Atom BogHto: Teopis [peminrepa. 2 2 5 6
8 | CramioHapHi CTaHH 1 CIIEKTPaIbHI JiHII. 2 2 5 5
9 | Jla3zepu i aTOMHI1 aHCaMOJTi. 2 6
10 | Cynepno3umiitai cranu. IMoBipHOCTI 2 5
CIIEKTPOCKOMIYHUX MEPEXO/IIB.
Tema 4. BnacTiBOCTI aTOMHHX 000JIOHOK: OaraToeIeKTPOHHI aTOMH.
11 | Cmin enekTpoHa. 2 2 3)
12 | Atom renito. [Tpuntun [aymi. 2 2 3)
13 | CuctemaTrika aTOMHHUX CTaHIB. 2 2 3) 7
14 | Crin-opOiTanbHa B3aEMOTiA. ATOMU 3 2 2 3) 3)
JIBOMa €JICKTPOHAMH.
15 | ATomM B MarHiTHOMYy TOJI. 2 2 3) 3)
16 | ATOM B €IEKTPHUYIHOMY TOJI. 2 3)
17 | Pe3oHaHCHI METOM TOCIIIKEHHS. 3CyB 2 6
JlemOa.
18 | baratodoToHHI mpoIecH. 2 6
19 | PeHTreniBchbke MPOMIHHSL. 2 2 6
Tema 5. OcHOBU (DI3UKH MOJIEKYN Ta KPUCTAIIIB.
20 | [Tpuposa MOJNEKYIIPHOTO 3B’ A3KY. 2 5 6

Mosekyiia BOOHIO.




21 | EnexTpoHHi, KOJUBaJbH1, 00€pTaibHi 2 2 4 6
CHEKTPU MOJIEKYIL.
22 | OcHOBH (p13uUKM TBEPAOTO TiIa. 30HHA 2 7

Moelnb Kpuctany. KBaziuacTuHku B
TBEPAMX TLIax.

44 30 44 121

3aranbhuii o0car 240 roa., B TOMy YHCIII:
Jlexuiit — 44 rog.

[MpakTtrusni 3ansa1Ts — 30 TO/I.
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