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[Iporpamy peKOMEHI0BaHO /10 3aTBEPIXKEHHS BYCHOIO Paior0 Hi3uIHOro (pakyyibTeTy.

ITpotokos Bix 30.08.2024 p. Ne 9.

PO3POBHUKMU [TPOI'PAMMU:
MaxkapoBcbkuit Mukoina OnekcanpoBud, KaHa. ¢i3.-MatT. HayK, JOLEHT, JOLEHT Kag.

Gbi3uyHOT ONTHKU
MaxkoBeupkuii €Brex JIMuTpoBud, KaHa. ¢i3.-Mar. HayK, 10LEHT Kad. (pi3MUHOI ONTUKU

IIporpamy cxBasieHo Ha 3acifaHHi Kadeapu Gi3UIHOT ONITUKH.

[Tpotokon Big 27.08.2024 p. Ne 1.

o
B. 0. 3aBinmyBaya kadeapu Gi3udHOT ONTUKH ‘(%% Cepriit TAPATIOB
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[Iporpamy moro/pKeHo 3 rapaHToOM OCBITHBO-TIpodeciitHol porpamu «Dizukay.
["apaHT OCBITHBO-IIPO(ECIIIHOT IpOrpamMu

Ouner JIA3BOPEHKO

[Iporpamy noro/pKeHO METOIMYHOK KOMICi€r0 Pi3UYHOrO (HhaKyabTeTy.

[Tporokon Bix 28.08.2024 p. Ne 1.

["oyioBa MeTOAMYHOT KOMICIT /Z Mukona MAKAPOBCHKUI
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BCTYII

[Iporpama HaByaJbHOI AMCUUIUIIHM  «MOJIEKYJIIpHA  CIIEKTPOCKOMIsS»  CKIIafieHa
BIJIMOBIJTHO /10 OCBITHHOI IPOTPAMHM IiATOTOBKHU «OakajaBp» 31 cremniaabHocTi «104 — dizuka ta
aCTPOHOMIsI», OCBITHBO-TIpo(eciiina nporpama «dDizuka.

1. Onuc HaBYAJbLHOI JUCHHUILIIHA

1.1. Mera BHUKJIaZaHHS HAaBYAJIbHOI JUCIUIUIIHM — OBOJIOJITH OCHOBOIIOJIO)KHUMH YSBICHHSIMU
PO ONTHYHI BIJIACTUBOCTI MOJICKYJSIPHUX  CIIEKTPIB, MPO EKCIECPUMEHTAIbHI TOCHIIKEHHS
TaKUX CHEKTPIB Ta Mpo (Pi3UUHy MPHPOIY THX ONTUYHHX BIACTUBOCTEH, IIO0 MOXYTh OyTH
MOSICHEH1 Y paMKaX KJIaCMYHOI KBAHTOBOT TEOPIi.

1.2. OcHOBHI 3aBAaHHS BHBUEHHS JUCHMIUTIHM — BUBYMTH Marepial MIOA0 ONTHYHUX
BJIACTUBOCTEH PI3HOMAHITHHUX CIIEKTPIB MOJIEKYJI B paMKaxX poO0Yoi mporpaMu JaHOTO Kypcy Ta
JI0JJaTKOBOTO MaTepiaiy, sIKHil peKOMEHA0BaHO BUBYUTH CAMOCTIHHO.

KomMmmeTeHTHOCTI, 1110 3a0€3MeUyI0ThCS TUCIUTITIHOO:

e 31aTHICTH pO3B’SI3yBaTH CKJIAIHI CIEIiajli3oBaHl 3aJadyi Ta NPaKTU4HI MpoOIeMH 3
¢bi3uku Ta/abo actpoHoMmii y mpodeciiiHii AisbHOCTI abd0 y mporeci MOAAIbIIOro
HaBYaHHS, IO Iependayae 3aCcTOCYBaHHSA NEBHUX Teopiil 1 meroaiB ¢i3uku Ta/abo
aCTPOHOMIT 1 XapaKTEePU3YETHCS CKIIATHICTIO Ta HeBU3HaueHicTIo yMoB (IK 1).

3/1aTHICTh 3aCTOCOBYBATH 3HAHHS y MpakTU4HUX cuTyalisx (3K 2).

HaBuuku BuKkopucTaHHs iHpopMaliifHuX 1 KomyHikaiiaux Textoziorii (3K 3).

3naTHicTh npuitMaTu 00rpyHTOBaHI pimeHHs (3K 5).

3/1aTHICTH OILIIHIOBATH Ta 3a0e3MevYyBaT SKICTh BUKOHYBaHUX pooiT (3K 8).

Bu3HaueHiCTh 1 HAIOJICTIUBICTh MO0 MOCTAaBICHUX 3aBIaHb 1 B3ATHX 000B’s13KiB (3K 9).

3aTHICTh CIUIKYBaTHUCS AP KaBHOIO MOBOIO K YCHO, Tak i mucbMoBo (3K 12).

31aTHICTh CHUIKYBaTUCS 1HO3eMHOIO MOBOIO (3K 13).

3HaHHSA 1 pO3YMIHHS TEOPETUYHOTO Ta €KCIIEPUMEHTAILHOTO 0a3ucy cydacHoi (i3uku Ta

actponomii (OK 1).

e 31aTHICTP BUKOPHCTOBYBAaTH 0a30Bl 3HaHHA 3 (I3MKH Ta aCTPOHOMIi AJSL PO3YMiHHS
OyZ0BU Ta MOBEIIHKM MPUPOJHUX 1 MITYYHUX 00’€KTIB, 3aKOHIB ICHYBaHHS Ta €BOJIOLI{
Bcecgity (OK 7).

e 31aTHICTH MpAIOBATH 3 JKEpEeIaMy HaBualbHOI Ta HaykoBoi iH(popmariii (PK 9).

e 31aTHICTH CAMOCTIHHO HAaBYATHUCS 1 OMTAHOBYBAaTH HOBI 3HAaHHA 3 (PI3UKH, aCTPOHOMIi Ta
cymixuuX raryseit (OK 10).

e VYcBimoMieHHs MNpodeciiHUX eTUYHUX AaclekTiB  (I3UYHUX Ta aCTPOHOMIYHHX
nociipkenb (OK 12).

e OpieHTanis Ha HaMBHII HAyKOBI CTaHIApTH — OO0I3HAHICTh IONO (PyHIAMEHTAIbHUX
BIJIKPHUTTIB Ta TEOPiH, SKI CYTTEBO BIUIMHYJIM HA PO3BUTOK (Di3UKH, aCTPOHOMIT Ta 1HIIMX
npupoaHnumnx Hayk (PK 13).

e 3paTHICTH 31100yBaTH MOJATKOBI KOMIETEHTHOCTI Yepe3 BHOIPKOBI CKJIAJOBI OCBITHBOI
porpamMu, camoocBiTy, HehopManbHy Ta iHpopMaasHy ocBiTy (DPK 14).

1.3. KijbKiCTh KpeaUTiB — 5.

1.4. 3aranpHa KUIBKICTh ToauH — 150.



1.5. XapakTepucTrKa HaBYaIbHOT AUCITUTLUTIHI

HopmarusHa / 32 BUOOpOM
Jenna hopma HaBYaHHS | 3aouHa (aucraHIiiiHa) hopMa HaBYaHHS
Pix miaroroBxu
3-it |
Cemectp
6-it |
Jlexmii
20 rog. |
[TpakTruHi, ceMiHAPCHKI 3aHITTS
12 rox. |

JlaGoparopHi 3aHATTS

HE nepezx6aquo HaB4YaJIbHUM IIJIaHOM |

CamocriitHa poboTa

118 rox. |

B TOMY YHCIIi iHAWBIAYyaJIbHI 3aBIaHHS

KypcoBa pobora: 20 roj. |

1.6. 3araHoBaHi1 pe3ynbTaTH HaBYaHHS

VY pe3ynbTaTi BUBYEHHS JAHOTO KypCY CTYJCHT IIOBHHEH
3HATU: OCHOBHI ITOJIOKEHHS TeOpii MOJEKYJSPHOI CIIEKTPOCKOIMIi, ONMHUC OCHOBHHUX THIIIB

CIIEKTPIB MOJICKYJ, TOJIOBHI BIJJOMi €KCIIEPUMEHTAIbHI Pe3yabTaTH AOCTIHKCHb ONTHYHHUX
BJIACTMBOCTEH TaKUX CHEKTPIB.

BMITH: 3aCTOCOBYBAaTH 3700yTi 3HaHHA IS OJICpXKAHHSA, aHaTI3y Ta TMOSCHEHHS

CKCIICPUMCHTAJIbHUX JaHUX IIPU ,Z[OCHiI[)KGHHHX ONTUYHHUX BJIACTUBOCTEH CHGKTpiB MOJICKYII,
BU3HAYaTH MOJIEKYNY 3a il CIEKTPOM.

[Iporpamui pe3ybTaTi HABYAHHS, 110 3a0€3MEUYIOThCS TUCIUILTIHOIO:

3HaTH, PO3YMITH Ta BMITH 3aCTOCOBYBaTH Ha 0a30BOMY piBHI OCHOBHI IOJOXEHHS
3arajibHOi Ta TEOPETHYHOI (Pi3UKH, 30KpeMa, KIACUYHOI, PEISATHBICTCHKOI Ta KBaHTOBOT
MEXaHIKH, MOJICKYJISIpHOT (DI3UKH Ta TEPMOIMHAMIKH, €JIEKTPOMArHeTU3MYy, XBHJIHOBOI Ta
KBAaHTOBOI ONTHKHM, (I3UKM aromMa Ta aTOMHOIO sjapa JUIsl BCTAHOBICHHS, aHAaII3Yy,
TIyMa4eHHsI, TTOSICHEHHs W Kiacu@ikallii CyTi Ta MEXaHI3MiB pi3HOMAaHITHUX (Di3UUHUX
SIBUIII 1 TIPOIIECIB JJIsE PO3B’SI3yBaHHS CKJIQJHMUX CHEI[iali30BAaHUX 3a]1a4 Ta MPAKTUIHUX
npobiem 3 (izuku Ta/abo actponomii (ITPH 1).

3Haty 1 po3yMmiTH (Pi3UUHI OCHOBM ACTPOHOMIYHHUX SIBHII: aHAJi3yBaTH, TIIYMAayUTH,
MOSICHIOBATH 1 Ki1acu(ikyBaTu OyZ0BY Ta €BOJIIOIII0 acCTPOHOMIYHHMX 00’€kTiB BeecBiTy
(rutaneT, 3ip, TUTAHETHUX CHCTEM, TaJaKTHK TOIIO), a TaKOXK OCHOBHI (hi3WYHI MPOIIECH,
siKi BinOyBatoTbes B HuX (ITPH 2).

3HaTH 1 PO3YMITH EKCIEPUMEHTAIbHI OCHOBU (DI3WKW: aHATI3yBaTH, OIHUCYBaTH,
TIYMauuTH Ta TMOSICHIOBATH OCHOBHI EKCIIEPUMEHTANIbHI IIATBEP/HKEHHS 1CHYIOUHX
¢bi3uuanx Teopiit (ITPH 3).

3HaTH OCHOBHI aKTyalbHI pobiemu cydacHoi ¢izuku Ta actponomii (ITPH 5).
OmiHiOBaTH BIJIMB HOBITHIX BIJKPHUTTIB Ha PO3BUTOK CydacHOi (Di3MKH Ta acTpOHOMIl
(ITPH 6).

Po3ymitu, aHamizyBaTh 1 TOSICHIOBaTH HOBI HAYKOB1 pe3yJbTaTH, OJACPXKaHI y XOi

MpOBEACHHS (PI3MUHUX Ta ACTPOHOMIYHUX JIOCHIDKEHb BIJIMOBIIHO IO CIIeIiami3artii
(ITPH 7).




Po3zoin

Tema 1.
Tema 2.
Tema 3.
Tema 4.
Tema 5.

Tema 6.
Tema 7.

Po3zoin

Tema 1.
Tema 2.
Tema 3.
Tema 4.
Tema 5.
Tema 6.

Tema 7.

5

Maru 0a30Bi HaBHYKM CaMOCTIHHOTO HABYAaHHS: BMITH BiJIIYKOBYBAaTH NOTpPiOHY
iH(opMaIlifo B IPyKOBAaHUX Ta €ICKTPOHHHX JKepenax, aHali3yBaTH, CUCTEMaTU3yBaTH,
PO3YMITH, TIYMAuUTH Ta BUKOPUCTOBYBATHU ii JUIA BHUPIIICHHS HAYKOBUX 1 MPUKIATHUX
3aBaanb ([IPH 8).

BMiTu ynopsakoByBaTH, TIyMaylTH Ta y3arajlbHIOBAaTH OZep)KaHi HayKOBI Ta MPaKTUYHI
pesynbratu, pooutu BucHoBku (ITPH 11).

Posymitu 38’30k (pizuku Ta/abo acTpoHOMII 3 IHIIUMH TPUPOTHHYUMH Ta THKECHEPHUMHU
HayKaMH, OyTH OOI3HaHMM 3 OKpPEeMUMH (BIAMOBITHO MO CHEIiaiizaimii) OCHOBHUMHU
HNOHATTSMH MPHUKJIAAHOT (i3UKH, MaTepiajJo3HABCTBA, 1HXKEHepii, XiMii, Oioorii Tomlo, a
TaKOX 3 OKPeMHMH 00’ €KTaMH (TEXHOJIOTTYHUMH MPOIECaMHU) Ta TPUPOTHUMU SBHUIIIAMH,
IO € TPEAMETOM JOCITI/DKeHHS IHIIMX HAyK 1, BOAHOYAC, MOXYTh OYTH NpeaMeTaMH
¢bi3uyaNX 200 actpoHoMmiuHmX nociimkensb (ITPH 13).

3HaTH 1 PO3yMITH pojb 1 Micie (i3uKd, acCTPOHOMIi Ta IHIIMX NPUPOAHUYHMX HAYK Y
3arajibHi CHUCTeMi 3HaHb NP0 MPHPOAY Ta CYCHIJIbCTBO, Y PO3BUTKY TEXHIKH U
TEXHOJIOT1H Ta y hopMyBaHHI cydyacHOTro HaykoBoro cBitorysiay (ITPH 17).

Po3ymiTi 3HaYeHHA (I3WYHUX JOCHIKEHb JUIA 3a0€3MEYeHHS CTajJoro pPO3BHUTKY
cycminscTBa (ITPH 22).

Po3ymitu icTopito Ta 3aKOHOMIPHOCTI pO3BUTKY (i3uku Ta actporomii (ITPH 23).
Posymitu wmicnie i3uku Ta acTpoHOMIi y 3arajbHii CHUCTEMi 3HaHb MPO TPHUPOIY 1
CYCHIBCTBO Ta Y PO3BUTKY CYCIIJILCTBA, TEXHIKH 1 TexHounorii (ITPH 24).

Maty HaBUYKH CaMOCTIMHOTO MPUUHSTTS PIIIEHh CTOCOBHO CBOiX OCBITHBOI TPa€eKTOPIi
ta ipodeciiinoro po3sutky (ITPH 25).

2. TeMaTHYHMI IVIAH HABYAJBLHOI JUCIUILIIHA

1. Tunu monexynapuux cnexmpie ma memoou ix cnocmepedxcenus. OcHosu meopii
00epmanvHux, KOJIUBANbHUX MA eeKMPOHHUX CHAHIE MOAEK)

Beryn. Ilpeamer ta 3amaui  MOJIEKYJSIpHOT clieKTpockomii. Tpu BHIM pyXy B
MOJIEKYJII Ta TPU THUIHA MOJICKYJSPHUX CICKTPiB

[lopiBHSIHHS €NEKTPOHHOI, KOJMBAJbHOI Ta 0O0EpPTaIbHOI EHEpPrid MOJEKYJIH.
KomOinariitHe po3ciroBaHHS CBITJIA

ObGepranbHi piBHI Ta oOepranbHi nepexoau. OOepTambHI CHEKTPH Ta METOIAHM IX
CIIOCTEPEKEHHS

KonuBanHs 1BOXaTOMHHUX MOJIEKYN. ['apMOHIIHI KOJTUBaHHS

Peanpna moteHmiiina kpuBa. [IpaBmma BimOopy

AHrapMoHi3M KonuBaHb. [lepma Ta apyra pizHHUII

KonuBaneHi criektpu. 30IMKEHHS KOJMMBAJIBHUX PiBHIB

2. Bzaemooia eudie pyxy y monexyni. Monexynapui mepmu. CyyinoHi cnexmpu
NO2TUHAHHA MA BUNYCKAHHS

ObepranbHa CTPYKTypa KOJUBAIBHO-OOEPTATBHUX CMYT

Knacudikaiiss enekTpoHHUX CTaHIB MOJIeKyld. MOJEKyJIsIpHI TepMHU

EnexTpoHHI CHEKTpH JBOXaTOMHUX MOJIEKYJ. EJIEKTpOHHO-KONMMBANbHI CMyTH
Cxema [lemangpa. Cepii [enanapa

[Tpunnun ®panka-Kongona. [Tapabona Konmona

B3aemoniss enekTpoHHOro Ta O0epTambHOrO pyXiB y Mosekynmi. /[liarpamu
®dopTtpa

CyuinpHi  CHEKTpH TIOTJIMHAHHA Ta BumyckaHHs. Crektpu 0araToaTOMHHX
MOJIEKYJT



3. CTpyKTYypa HAaBYaJIbHOI AUCHHUILIIHU

HazBu po3aimis i Tem KinekicTe rogua
JeHHa opma 3a04Ha Gopma
YCHOTO y TOMY 9HCIT YChOTO y TOMY 9HCIT
n | m | nab. | iHa. | c. p. a| o | 7al. | iHO. | c.
p.
1 2 314] 5 6 7 8 9110 11 | 12 | 13

Po3nin 1. Tunu monexynapuux cnekmpie ma memoou ix cnocmepedicenns. OcHosu meopii

06epmaﬂbHux, KOJMUBAJIbHUX ma €eJlEeKNMpPOHHUX cmanis MOJIEKY T

Tewma 1 7] 1 6
Tema 2 1] 1] 1 9
Tema 3 8| 1] 1 6
Tema 4 8 1] 1 6
Tema 5 13] 2| 1 10
Tema 6 91 2] 1 6
Tema 7 91 2| 1 6
Pazom 3a po3ainom 1 65/10] 6 49

Po3nin 2. Bzaemoodia eudie pyxy y monekyni. Monexkynapui mepmu. Cyyinoui cnexmpu

NOCJIIUHAHRHA mMa 6UN)YCKAHHA

Tema 1

6

Tema 2

11

Tema 3

Tema 4

oo [ oo

Tema 5

Tema 6

Tema 7

D OS|N[N|N|©O

Pazowm 3a posninom 2 65

) ([ [y (VI U U U

o)
—_
O [ = | = [ = [ =

49

InauBinyanbHi 3aB1aHHSA

KypcoBa po6ota 20 20

Yevozo cooun 150 {20 | 12 118

4. Temu ceMiHApCbKHUX 3aHATH

Temn

Kinbk.
TOIUH

Buznauntu izudHe po3ymMiHHS Ta 3pOOUTH OPIBHSIHHE OIIHIOBAHHS
€JIEKTPOHHOI, KOJIMBAJIbHOI Ta 00€PTAIbHOI €HEPriii MOJIEKYJIH.

[TopiBHATH €HEPTiI0 XaOTUYHOTO PYXY MOJIEKYIIH Y TTPOCTOPi 3
00epTAIbHOIO EHEPTIEI0 MOJIEKYIIN; YU € BIJIUB €HEPrii XaOTUYHOTO PyXY
MOJICKYJIM Ha EJIEKTPOHHY, KOJMBAIbHY Ta 00€pPTAIbHY CHEPTii MOJICKYJIIH.

[TopiBHATH MOTEHIIHHY KPUBY TAPMOHIMHOTO OCIMIISATOPA 3 PEaIbHOIO
MOTEHIIHHOIO KPUBOIO Ta BU3HAYNTH (DI3UUHE PO3YMIHHS CYTTEBOI PI3HHUIII
MIXK ITUMH KPUBHMH.

BuzHaunTy nepiry Ta Ipyry pi3HUII MIOA0 KOJUBAILHUX CIEKTPIB Ta
MOSICHUTH (Pi3MUHE pO3YMIHHS IIUX BEJTUYMH.

[TosicHUTH PI3HULIIO MK aTOMHUMU Ta MOJICKYJISIPHUMH TEPMaMH; YU € B
HUX CIIJIbHI BJIACTUBOCTI?

[TosicHUTH 3aKOHOMIPHOCTI 3aIIOBHEHHSI KJIITOYOK cxemu Jlenanapa;
MOSICHUTH (DI3UYHE PO3YMIHHS PI3HUIII MK TTOB3/I0BXKHBOIO Ta MTOMIEPEUHOIO
cepisimu [lenanppa.




7 | Buznauntu dizuune posymiass npuHiuna @panka-Kongona; modymyBaru 2
napaboiny Konnona.

8 | BusHaunTH yMOBHM yTBOPEHHS CYIIJIBHUX CIIEKTPIiB MOTJIMHAHHS Ta 2
BUIYCKAHHS; TOSCHUTH (P13MYHE PO3YMIHHS [ILOTO SBUIIIA.
Pazom 12

5. 3aBaanHs 1yl caMOCTIiHOT po0oTH

Ne Bunn, 3micT camocTiitHoT poboTn Kinekicts
3/m TOJTUH
1 CXOXICTh Ta BIJIMIHHICTH aTOMIB Ta MOJEKyd. UM IiIOTh KBAaHTOBI 6

3aKOHHM y MOJIEKynax?
2 | IlpaBuno Crokca. Ilpupona miHii CYHyTHHKIB Yy CIEKTpax 9
KOMOIHAIIITHOTO PO3CIFOBAHHS.
3 | OGepranHs nBoxaToMHHX Moiekyn. IIpaBuna Bigbopy uis 6
o0epTabHUX TEPEXO/IiB.
4 | KBanToBuil ocuuisTop. BigMiHHICTE peanbHOi MOTEHUIHHOI KPHBOI 6
Bil mapaboJm.
5 | YuM BiOpi3HSIOTbCS OOEpTalbHI CHEKTPU BiJ KOJIMBAIbHUX? 10
6 | IlpaBmira BimOOpY /I KOJWUBAIBHUX TEPEXOJIB. 6
7 | Po3mopin iHTEHCHBHOCTEH NpPH KOJNMBAJIHHUX MEPEXOiax. 6
8 | KonmuBasibHO-00€pTaibHI CHEKTPU JABOXATOMHHUX MOJeKysl. DiznyHa 6
IpUpoJa MOJOC Y KOJIMBAJIbHO-00EPTAIbHUX CIEKTpax.
9 | KonuBaneHo-o0epranbHi nepexonu. IlpaBuna BigOopy. 9
10 | Enextponni ctanu mojekyn. EnexTpoHHi mepexomu y 6
JIBOXaTOMHHMX MOJICKYJIaX.
11 | ®i3uyHa npupoaa €ICeKTPOHHO-KOJUBAIBLHUX CMYT. 6
12 | Sx BunukawoTh cepii Hdenannpa? B uwomy momnsrarooTh ix 6
0c00IMBOCTI?
13 | Po3monin iHTEHCHBHOCTEH MpH Mepexojaax 3TiHO 3 MPUHIUIIOM 10
®panka-KoHoHa.
14 | 30ypeHHs Ta mpenucouliamis y CHEKTpax IBOXaTOMHHMX MOJICKYIL. 6
XapaKkTepUCTUYHI CIEKTPH Yy CIEeKTpax 0araroaTOMHUX MOJIEKYI.
15 | ImpuBinyanpHe 3aBnaHHs (KypcoBa poOoTa) 20
Pazom 118
6. InguBinyabHi 3aB1aHHA
Ne Temu xypcoBux poOiT
3/m
1 @di3uKa JBOXAaTOMHHX MOJEKyNl. KBaHTOBI BIaCTHBOCTI.
2 | Tunum MONEKyNSIpHUX CHEKTPIB Ta METOAM iX CIOCTEPEKEHHS.
3 | ®i3uka BiAMIHHOCTEH CIEKTPiB MOJIEKYN BiJ CHEKTpIB aToMiB.
4 | Tpu BuaM pyxy Ta TpU BHUIOM eHepriii mosexyinu. IIOpiBHSHHA IMX eHepriil.
5 | Kom0iHariiiHe po3CitOBaHHS CBITJIa SIK METOJ CIIOCTEPEKCHHS CIICKTPIB MOJICKYIL.
6 | ObGepranbHi CHEKTPU Ta METOIM iX CHOCTEPEKECHHS.
7 | PeanpHa moteHmiitHa kpuBa. KonmMBanbHI CHEKTPH.
8 | Bzaemonis BuOiB pyxy y Mousekyni. [IoBHa eHeprisi MoJIeKyIu.
9 | OGeprambHa CTPYKTypa KOJUBAIHLHO-OOEPTAIBHUX CMYT.
10 | Monekynsipai tepmu. Knacudikairisi e1eKTpOHHUX CTaHIB.
11 | EnexTpoHHI CHEKTPH JBOXATOMHHMX MOJIEKYJ. EJEKTpOHHO-KONMBAJIbHI CMYTH.




12 | Cxema [lemanmpa. Cepii [lenanapa.

13 | Ilpunmun @panka-Konpona. Ilapabona Konpona.

14 | B3aemois €JIEKTPOHHOTO Ta 00EpPTaIbHOTO PYXIB y MOJICKYIII.

15 | Hiarpamu Doptpa.

16 | CnekTpu 06araToaTOMHUX MOJIEKYII.

7. MeToau HAaBYAHHSA

1. [TpoBeaeHHS NEKIIMHUX 3aHITH

2. IlpoBenieHHs ceMiHApCHKUX 3aHATH

3. CamocriitHa po0OTa CTY/ICHTIB 3 BUBYCHHS JOJaTKOBUX MaTEpialiB 3 Kypcy
8. MeToau KOHTPOJIIO

1. [ToTo4HMIT KOHTPOJIH MPU MPOBEACHHI CEMIHAPCHKUX 3aHATh

2. [nauBigyanpHe 3aBAaHHA: KypcoBa poboTa

3. Ex3zamen

9. Cxema HapaxyBaHHs 0aJiiB

IToTouHMIT KOHTPOJIH, CAMOCTIHA POOOTA, IHAMBITYaJTbHI 3aBIaHHS

[ToTouHuMit KOHTPOJIb
IpY IPOBEICHHI1
CEMIHAPCHKHUX
3aHSTh
[HauBiAyanbHE 3aBAAHHS Ex3amen | Cyma

(kypcoBa po6oTa) Pazom

Pozmin 1
Pozmin 2

18 18 24 60 40 100

JIOCSITHEHHSI CTYJEHTIB 3 HaBYAIbHOI TUCHMIUIIHM «MOJEKyIspHA CIEKTPOCKOIMIs»
OIIHIOIOTHCS B Oayiax, 3arajgbHa cyma skux craHoBuTh 100. Bona ckmamaetses 3 60 OamiB, sKi
CTYACHT MOXE OTpUMATH IMpOTAroM cemectpy, Ta 40 OamiB, sSKIi MOXE OTpUMATH IIPH
MPOXO/KEHHI IMJICYMKOBOTO KOHTPOJIIO Y BUTJISA/II €K3aMEHY.

60 OaniB mpotsarom cemectpy — ue 36 0OaniB, 110 HApaxOBYIOTHCS IPU IMPOBEACHHI
CEMIHApPCHKUX 3aHATh, Ta 24 OaJ 3a KypCOBY POOOTY.

ITepenbavaerscst mo 3 Ganu 3a KOXKHY 3 12 TOAMH CEeMiHApPChKHUX 3aHATH, MO0 6 B 000X
po3airax Kypcy. bamum HapaxoBYIOThCSA CTyJIEHTaM 3a YCIINIHE BHKOHAHHS ITOCTABJICHUX
3aB/aHb: a00 IIe MPaBWJIbHI BIAIOBI/AI HA YCHI 3alMTAaHHS, MOCTaBJICHI BUKJIAJa4eM 3a TEMOIO
JTAHOTO CEMIHAPCHKOTO 3aHATTS YU TOTEPEIHIX JICKITiH, a00 11e O3B’ sI3aHHS MOCTABJICHOI 3a/1a4l.

KypcoBa poGoTra € iHAMBITyadbHUM 3aBJAHHSM, SIKE€ CTYIEHT BHMKOHYE Ha MpOTs3i
CeMecCTpy 1 HaJa€ I OLIHIOBAaHHs Tiepen ek3aMeHoM. KypcoBi poOOTH OIIHIOIOTHCS 3@ MIKAJIOI0
0—24 OaiiB BUXOAAYH 3 IX BIAITOBIHOCTI 3aBJIaHHSAM 1 [IOBHOTH BUKOHAHHS.

Ex3amMeH mNpoOBOIUTHCS Yy TMHCHbMOBOMY BHIVISI I[UISIXOM HAIMCAaHHSA CTYICHTAMH
BIJIMIOBiICH Ha 3amMWTaHHs ek3aMmeHalliiiHoro Oinery. KokeH OijeT MICTHTh [1Ba 3alMTaHHA.
BiamoBinp Ha mepie 3anmuTaHHS OIIHIOEThCS 3a ImKajgor 0—15 GamiB, BiAMOBIAR HAa Ipyre — 3a
mkanoro 0-25 6aniB. ToOTO MakCHMAaBLHOO OLIIHKOIO 32 eK3aMeHaIliitHy poboty € 40 OariB.




N —

Ixana oniHIOBaHHSA

Cyma 6aiiB 3a BC1 BUIM HABYAIIBHOT
JISUTBHOCTI IPOTSITOM CEMECTPY

Ouinka

JUISl YOTUPUPIBHEBOT
[IKAJIH OLIIHIOBAHHS

JUTsl IBOPIBHEBOT
[IKAJIU OLIIHIOBAHHS

90-100 BIZIMIHHO
70-89 noope 3apaxoBaHO
50-69 3aJI0BITHHO

1-49 HE3aJJ0BIILHO HE 3apaxoBaHO

10. PexomengoBaHa Jiiteparypa

OcHoBHa JiiTepaTypa

Sugumar R. W. Molecular and Atomic Spectroscopy. — Repro Books Limited, 2021. — 296 p.
Kyuepyk 1. M., I'opbauyk L. T. 3aransuuit kype ¢isuku. Tom 3. Ontuka. KBanTtosa ¢izuka. — K.

Bumia mxomna, 1999. — 517 c.

Jonomizkna Jiteparypa

Cramuuk B. M. Onrruka: HaBu. noci6H. — JIsgis: Bunapauamii nentp JIHY im. IBana ®panka,

2008. - 360 c.
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