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1. 3araabHi BizomocTi

HajimeHHyBaHHS MOKA3HHUKIB XapakTepucTHKa JHCHUILIIHM 32 JEHHOIO
¢dopmoro HaBUYaAHHS
Bua aucuuniiinm BHOIpKOBa
MoBa BUKJIIaHHS, HABYAHHSI TA OWMiHIOBAHHS | YKPAlHChKa
3arajbHuii 00CSAT KpeauTiB / TOAUH 4/120
Kype 2
Cemectp 2
KijbKicTh 3MicTOBHX MOAYJIIB 3 PO310IIJIOM 1
O0csAr kpeauriB 4
Oo0csr rogun, 120
B Tomy umcai:
Jlexuii 30
IIpakTH4Hi 3aHATTA 15
CamocrTiiina po6ora 75
PopMa nmiICYMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aB1aHHS Ta 04iKyBaHi pe3yJIbTATH HABYAJbHOI AUCHUILIIHH

Po6oua mporpama HapuanbHOi aucturiinu BK.13 «KonuBanbha criekTpockorisi GiONOrTYHUX MOJEKYD) €
HOPMATHBHUM JIOKYMEHTOM, SIKMM pO3pOOJICHHN Ha OCHOBI OCBITHBO-HAayKOBOi mporpamu, aani OII,
(3arBepmkeHa Buenoro panoro Incturyty ¢izuku HAH Ykpainu, npotokonom Ne 10 Bix 26 xoBtHS 2023
POKY) MIATOTOBKH 3/100yBada TPETHOTO PIiBHS BIJIMOBIIHO 0 HAaBYAIBHOIO IUTaHY cremianbHOCTI 104
«®Di3uKa Ta aCTPOHOMIs»

IlepenymoBa BuBYeHHsi. HaBuanpHuii kypc BK.13 «KomuBanbHa cnekTpockoris 0ioig0rigHHX
MOJIEKY/» € CKJIAZIOBOIO LUKy Mpo(deciiiHOl MiAroToBKM (axiBIiB TPETHOTO OCBITHHO-KBAJI(iKaIiitHOrO
piBHA “moktop ¢imocodii”. Ilporpama Kypcy Opi€HTOBaHa Ha acIipPaHTIB, SKI BXKE 3HAHOMI 3 3arajibHUM
KypcoM (Di3MKH ONTHKH, TBEPAOTO TiJIa, MOJIEKYJIAPHOI (PI3UKU, TEPMOJMHAMIKH Ta MATEMATUIHOIO (Di3HKOIO.

Mera naBuyanbHoi aucummiainu. BK.13 «KommBanbHa CreKTpocKormis GiOJOTIUHMX MOJIEKYID):
JACTAJIbHEC 03HAaHOMIJIEHHS 3 OCHOBHUMU MOHATTAMU, 3dKOHAMHU, IIPUHIHUIIAMU Ta MECTOAAMU Cy‘-IaCHO'l' MOHGKy.TIHpHOi
CIIEKTPOCKOTII1.

3MmicT HaB4YaJAbHOI AMCHUILIIHM. TeopeTWyHi Ta NpPAKTUYHI 3HAHHSA, HAOyTI MpU BHBYEHHI
mucumutiag BK.13 «KonuBanbHa crieKTpocKorist 0100 YHEX MOJIEKYIDY, IPYHTYIOTHCS HA 3HAHHSIX, OTPUMAHUX
NpY BUBYEHHI (yHIAMEHTAJbHUX TUCLHUIUIIH — MaTEMaTHYHOTO aHali3y, aHANITHYHOI TeOMeTpii, BUIIOI anreopw,
METO/IIB MaTeMaTH4YHOI (Pi3UKH, TEOPil KIMOBIPHOCTEH, MEXaHIKH, MOJICKYJISIPHOT (Di3UKH, €IEKTPUKU I MAarHETU3MY,
OINTUKH, aTOMHOI (DI3MKH, CJICKTPOAMHAMIKY, TEPMOJUHAMIKH 1 CTATHCTUYHOI (Di3MKH, JIa3epHOi (Pi3uKH, KBAHTOBOT
MEXaHiKH, XiMii, a TAKOXX TEOpii KOJUBaHb 1 XBHUIIb, 3araJIbHOT 010(i3uKH, PI3UKH MAKPOMOJIEKYJ, KBAHTOBOI XiMii,
MOJIEKYJISIpHOI Oioorii, (isuku 6ionomiMepis.

Ipeamerom HaByanbHOI aucuuiuiing BK.13 «KonuBansHa criektpockorisi Gi0J0TiYHAX MOJICKYID) €
BUOpaHi pO3AUIN Cy4acHOI TEOPETUYHOI Ta €KCIIEPUMEHTAIBHOI ONTUKHU Ta Ja3epHoi (izuku. OcobinBa
yBara npujijeHa B3a€MOAll BUIIPOMIHIOBAHHS 3 PEUOBHMHOIO, BUBUEHHIO BIIACTUBOCTEH EJIEKTPOHHMUX,
KOJIMBAJIBHUX Ta OOEpTalbHUX CHEKTPIB MOJEKYJ, aHaji3y CHEeKTPiB KOMOIHAIIIHOTO pPO3CiIOBaHHS
ceitina Ta [Y mornmmHaHHS 171 PI3HUX THIMIB O10JIOTTYHHX MOJIEKYIL.

OcHOBHMMH 3aBAaHHSAAMM HaB4yaabHoi aucuuiuiind BK.13 «KonuBanbHa —creKTpOCKOMist
OIOJIOTIYHMX MOJIEKy/D» € BUBYEHHSI Ta 3aCBOEHHS acIlipaHTaMHM CTYJEHTaMH OCHOBHUX TEOPETHYHUX
nojoxkeHb MetoaiB IY- Ta Paman cmekrpockomii, oaep)kaHHS MPAaKTUYHUX HABUYOK 3 IHTEpIIpeTarii
BIIMOBIIHUX CHEKTPIB 1 X BUKOPWUCTAHHS JUIsl BCTAHOBJICHHS CKJIAMy 1 OyJOBH XIMIYHHMX CIIOJYK Ta
010JIOTIYHUX MOJIEKYJIIPHUX KOMIUIEKCIB.

daxoBi NporpamMHi pe3yJbTaTH HABYAHHS (BUMOI'H /10 3HAHb TA BMiHb)

B pe3ynbTari BUBUEHHS HABYAJIbHOI JUCIUIUTIHY aCHipaHT MOBHHEH

3HATH: OCHOBHI BJIACTUBOCTI C B3a€MOJIS BUIIPOMIHIOBAaHHS 3 PEUOBHMHOIO; TapaMmeTpH, IO
XapaKTepU3yIOTh €HEPreTUYHI CHeKTpU. EixeMeHTH MmpakTU4YHOI CHEeKTPOCKOMii.Ta 00JacTi MpaKTHYHUX
3aCTOCYBaHb Ha0YTHX 3HAHb.

BwmiTu: 3acTocyBatu HaOyTi 3HaHHS B HAYKOBO-JIOCTITHUX Ta HABYAJILHUX YCTAaHOBAX.



3aBIaHHSIM HaBYAJIbHOI aucHuILIiHM (BigmoBinHo a0 mepeaiky OII) BK.13 «KonuBambsha
CIIEKTPOCKOIIiS Gi0JIOTIYHUX MOJIEKY)D» HAOYTH KOMITETEHTHOCTE:

Baranepui: 3K1,3K2, 3K3.

Cnenianeri: CK1, CK2, CK5, CK6

[Tporpamui pe3ynsraté Hapuanus: PH1, PH4, PHS, PH6, PH7, PHS, PHO.

3. TemaTuuHmMii nJ1aH
(cTpyKTypa 3a71iKOBOTO KPEIUTY)
3 HaB4abHOI quctuiuiing BK. 13 «KonuBansHa crieKTpocKoIis 010J0TYHEX MOJIEKYII
(2 xkypc — 2 cemectp)

Jlekuii, | IIpaktuuni, | CamocTiiina | Pa3om,

Ne 3micT
To/. ro/. podota, roi. To/.
1 | Jekmis 1. Temal,2.
Exepreruudi piBHI: OCHOBHHUH 1
p p 3 0 7 10

30ymkeni. JJucnepcis
eIICKTPOMArHiTHUX XBHJIb.

2 | Jlexuis 2. Tema3,4. PiBHOBaXHE
BHIIpOMiHIOBaHHS. KoedirienT 3 0 7 10
nornuHaHHsA. KoedilieHT eKCTHHKITI.

3 | Jekuin 3. Tema 5,6. [Tpuniumnm
1oOyI0BH ONITUYHUX CIIEKTPOMETPIB. 3 3 8 14
OCHOBHI METOI BUMIPIOBaHHS.

4 | Jlekuis 4. Tema 7, 8. [IpaBuna Bigoopy
1 reopisa cumerpii. [lapamerpu, 110

. . 3 0 7 10
BU3HAYAIOTH IHTEHCUBHICTD
€JICKTPOHHOIO MEPEXOTY.
5 | Jekuis 5. Tema 9,10. Eneprernuni
piBHI 10HA B €IEKTPUYHOMY TTOJTI
OKTaeIpuuHOi cuMeTpii. Po3mierieHas 3 0 . 10

E€HEPTreTUYHUX PIBHIB Y KPUCTATIYHUX
II0JIAX.

6 | Jekuist 6. Tema 11, 12. IIpupoza
3a0apBICHHS KOMIUICKCHUX 3’ €THAHb. 3 4 g 15
KonuBanpHa crieKTpoOCKoMis.

7 | JJeknis 7. Tema 13,14,15.
Kombinarrifine po3citoBaHHS CBITIIA.
Inentudikaris akTHBHUX KOJUBaHb JJIs
MOJICKYJISIPHUX CTPYKTYP 3 CUMETPI€l0, 3 0 g 11
o pisHuThCS. [ligcunene noBepxHero
koMmOiHariiine poscisinas cpitia (SERS
edexT) Ta ii 3acTocyBaHHS.

8 | Jeknii 8. Tema 16,17. Ocuosui
MIPUHIIA Ta MOXJIUBOCTI Dyp’e-
CIEKTPOCKOTIi Ta ii mepeBaru
MOPIBHSHO 3 TPAJULIHHOIO 3 4 8 15
cnekTpockomiero. ExcriepumenTanbHi
reoMeTpii BUMipIOBAaHHS: ITPOIYCKaHHS,
B1IOMBaHHS, TOPYIICHOTO




BHYTpitHboro Binousanus (ATR).

9 | Jekuii 9, Tema 18,19. Ananis
CIIEKTPY Ta BiIHECEHHS MOJICKYIISIPHIX
KoJInBaHb. OCOOIMBOCTI
XapaKTEePUCTHYHUX YacTOT 1 "BiIOUTKIB 3 4 8 15
nanbiiB". [IpuHINNN KITEKICHOTO
aHaI3y CyMIIIeH 3a CTIEKTPATIbHUMHU

JTaHUMHU.
10 | JIekuii 10, Tema 20 ITincunene
MOBEPXHEIO 1HPpauepBOHE MOTTUHAHHS 3 0 7 10
OiomoriunnMu Monekyiaamu. (SEIRA
edekT) Ta ii 3acTocyBaHHS.
Bceboro 30 15 75 120

MetoanyHe 3a0e3ne4eHHSI HABYAJIBHOI JUCHMUILTIHA 320€31eYyI0Th:

OTIOPHI KOHCIIEKTH JICKI[i, 6107110Te€4HI MOCIOHUKH 31 CIUCKY PEKOMEH0BAHOI JIiITepaTypH, €ICKTPOHHI
NOCIOHMKH, MYJIbTUMEAIWHI Tpe3eHTalii, Aif04i HOPMAaTHBHO-IPABOBI 3aKOHOJABUl aKTW YKpaiHH,
JOB1IKOBO-1H(OpMaIliiiH1 IHTepHET-Kepea TOIIO.

4. 3MicT HABYAJBLHOI JUCIUILTIHHA
BK.13 «KonuBanpHa CIIEKTPOCKOITiS 6i0JOTTUHINX MOJIEKYIDY

Tema 1. Enepretuuni piBHI: OCHOBHUH 1 30y/KeHl. Po3mieruieHHss eHepreTudyHuX piBHIB. CIIOHTaHHI 1
BUMYIIIECHI Nepexoau Mk HUMU. [IpaBuinia BinOopy y MoneKysipHii cekTpockomii. (1,5 rogunm)

Tema 2. Jlucnepcis eneKTPOMArHiTHUX XBWJIb. MoJenb rapMoHiitHoro ocmwisitopa. CuioBa crana.
KonuBanbHa enepris moiekyia. KonuBanbHe kBaHTOBe umcio. [loTeHIianbHa eHeprisi aHrapMOHIIHOTO
ocmmwisitopa. KoeditienT anrapMmoniiiHocTi. EHepreTwuni TepMu, KpHUBI TOTEHIIANIBHOI €Heprii Ta
KBAaHTOBE MIPABUJIO BiIOOPY /Ui TapMOHIMHOIO Ta aHrapMoHiiHOro ocrsTopa. (1,5 roaunn)

Tema 3. PiBHoBaxkHe BumpoMiHIOBaHHS. DyHIaMeHTalbHAa 4YacToTa (OCHOBHHUH TOH) 1 0OOEpTOHU
(manronn). HepiBHOBaXkHE BUMNpoMiHIOBaHHS. JIrominecteris. (1,5 roaunan)

Tema 4. Koedimient nmormuaanas. Koedimient exctunkiii. Cuna ocumistopa. HopManbHi KOJTUBaHHS.
(1,5 rogunm)

Tema 5. [Ipunnunu moOyA0BH ONTHYHUX creKTpomeTpiB. [[xepena BumpomiHioBaHHS. [[ucmepryroui
cucremu. [Tpuitmaui BunpominioBanss. (1,5 roaunn)

Tema 6. Kontyp cnektpanpHOi miHIi. OCHOBHI METOIM PO3IIICHHS CIEKTPAIBHUX CMYT, IO
nepekpuBaroThcsi. OCHOBHI CIIOCOOH ITiIBUIIICHHSI BITHOIICHHS CUTHAI/TITyM. (1,5 ToamHm)

Tema 7. [IpaBuna Bingoopy 1 Teopis cumetpii. (1,5 roguan)

Tema 8. [TapameTpu, 1110 BU3HAYAIOTh IHTEHCUBHICTh €JIEKTPOHHOTO mepexony. 1,5 roaunm)

Tema 9. Enepreruuni piBHI i0Ha B €JICKTPUIHOMY TIOJTI OKTaeapudHoi cumetpii. (1,5 roaunn)

Tema 10. Po31eruieHHs: eHepreTHYHUX PIBHIB Y KpUCTANIYHUX mouisix. (1,5 roguHn)

Tema 11. [Tpuposa 3a6apBiaeHHsT KOMIUIEKCHUX 3’€IHaHb. YacTOTH, CHJIOBI CTa 1 aMILTITYIA BIIXWUJIEHB
B HAOJIMKEHHI TAPMOHIHHOTO 1 aHTAPMOHIHHOTO OCIIIIATOPA JJIs JBOXaTOMHO1 MoJieKyu. (1,5 roquHm)
Tema 12. KomuBanbai criektpu. CunoBa ctana. [Ipuanun ®panka-Konmona. HopmanbHi KOJTMBaHHS.
Pe3zonanc ®epwmi. (1,5 roaunm)

Tema 13. Komb6inariiine po3ciroBaHHs cBiTia. (1 roguHa)

Tema 14. InenTudikaris akTHBHUX KOJUBAHb JUISI MOJICKYJIIPHUX CTPYKTYP 3 CHUMETPI€I0, 110 PI3HUTHCS.
O6epranbHi criekTpH. (1 roguHa)

Tema 15. [lincunene noBepxHero koMOiHaliiHe po3cisiHHs cBiTia (SERS edekr) ta 1i 3acTocyBanHs. (1
TOJINHA)



Tema 16. OcHoBHI mHpuHIM Ta MOXJIHBOCTI Dyp’e-cmekTpockomii Ta ii mHepeBarn MOPIBHIHO 3
TPAIUIIIAHOIO CIIEKTpOcKotier. (1,5 ronunn)

Tema 17. EkcrnepumMeHTanbHi reoMeTpii BHUMIPIOBAHHS: MPOIMYCKAaHHS, BiJOMBAaHHS, MOPYIICHOTO
BHyTpimHbOrO BinouBanus (ATR). (1,5 rogunn)

Tema 18. Anamni3 cnekTpy Ta BiTHECEHHS MOJEKYISPHUX KOJUBaHb. OCOOIMBOCTI XapaKTEPUCTUUHUX
gacToT 1 "BimOuTkiB manbliB". Kopensmiiai Tabmuii, Oanku maHux. OcoOJWBOCTI 3aCTOCYBaHHS
KOHIIETLii TpynoBuX 4acToT. (1,5 roguan)

Tema 19. IlpuHIMNU KUIBKICHOTO aHai3y CyMIIIed 3a CHEeKTpaJbHUMH JaHUMH. [aeHTHdIKaris
(byHKLIOHAIBHUX TPYIl, KOMIIOHEHTIB cyMimieid. (1,5 rogunm)

Tema 20. Ilizcunene moBepxHErO iH(padepBOHE MOTJMHAHHS OionoriyHUMU MoJiekyiaamu. (SEIRA
edekr) Ta ii 3acrocyBanHs. (3 TOIUHN)

IIpakTuyne 3aHATTS Ne 1 — MeTOAM MIATOTOBKH 3pa3KiB, MPAaKTHYHI HAaBUYKH POOOTH 00poOku Y
®yp’e criekTpiB. (3 TOAUHN)

IpakTuyHe 3aHATTS Ne 2 — METOIM MIATOTOBKH 3pa3KiB, MPAKTHUYHI HABHYKH poOOTH 00poOku Paman-
CHEKTpiB. (4 TOIUHN)

IpakTuyne 3aHaTTs Ne 3 BusHaueHHs HaIIBIIUPUHU, YACTOTH Ta BITHECEHHS KOJMBaHb (4 TOIUHM)
IpakTuyne 3auaTTs Ne 4 Pozknan [4Y ta Paman cMyr HA KOMIOHEHTH (4 TOAMHN)

5. IIpakTU4Hi 3aHATTH
3 HaBYanbHOI qucnuiutind BK.13 «KonusansHa criekTpockortist GiooriqyHuX MOJIEKYIDy

[IpakTruHe 3aKpilUICHHS JICKIIHHOTO MaTepialy Ta HAyKOBl1 JOTOBifl acIipaHTa IOB’s3aHl 3 TeMaMH
JIEKIiH 1 € YaCTUHOIO 3MICTY ITUCIHILTiHH.

6. Camocriiina po0doTa
3 HaB4abHOI quctuiniing BK. 13 «KonuBanbHa crieKTpocKoIist 010J0MYHIX MOJIEKYID

Ne 3MicT caMOCTiiHOT poOOTH acmipaHTiB Obcsr, roguH
BuBueHHs MaTepiaity JeKIii 30
OmpairoBanHsi Marepiaiay, 10 BUHECEHMH Ha caMmocTiiiHe | 45
BHUBYCHHS

Ycboro 3a HABYAJIbHY IUCHUILIIHY 75

7. MeToan BUKJIAJAHHA
3 HaBYanbHOI qucnuiutind BK.13 «KonusansHa criekTpockortist GiogoriqHuX MOJIEKYIDy
VY npotieci BUKJIaJaHHS AUCHUIUTIHU BUKOPUCTOBYIOTHCS TaKi METOJIH:
1) MeToau opranizarii Ta 3A1HCHEHHS HaBYaIbHO-TII3HABAIBHOI IsTLHOCTI (Oecizia, JeKIisl; UTFOCTpaIlis;
nabopaTopHi poboTH, pedepaTu; camocTiiiHa pobOTa CTYJICHTIB);
2) METOIM CTUMYJIFOBAHHS i MOTHBAII1 HABYAJIBHO-ITI3HABAJILHOI AISUTHHOCTI (HaBYAIbHI TUCKYCIT,
MOJIYJIbHO-PEUTHHTOBA CUCTEMA 3HAHD ),
3) MeToAM KOHTPOJIIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOJIIO), KOPEKITii (CaMOKOPEKIIii, B3aEMOKOPEKIIIi) 3a
e(EeKTUBHICTIO HABUAIBHO-TTI3HABAILHOT JIISITHHOCTI.

8. PeiiTuHroBa cucremMa OiHIOBAHHS
3 HaB4aIbHOI quctuiniing BK. 13 «KonuBanbHa crieKTpocKoIist 010J0MYHUX MOJIEKYII

OcHoBHUMH (opMaMHu OpraHizallii KOHTPOIO y MPOIECI BUBYEHHS CTYJACHTAMH J1aHO1 NUCUUIUIIHUA €
iHAMBIyaJbHA, TpymnoBa Ta (ppoHTasbHA MEpeBipKa 3HAaHb, BMiHb Ta HAaBUYOK CTYJEHTIB (ycHa Ta
MMCHbMOBa). PEUTHHT acrmipaHTa CKIAJaEThCS 3 HACTYITHUX OTPUMaHUX OaliB:

1. Ekcmpec-xonTponb — 20 6aiiB. (yCHE OMMTYBaHHA YU CAMOCTiHI POOOTH TiJ yac HaBYAJIBLHOTO

MPoIIECy)
2. TlpaxTuuHi 3aHATTA Ta caMocTiitHa po6orta — 40 OaniB.
3. Ex3amen — 40 6auiB.



3aoxouyBauabHi Ta mTpadHi 0aan

1. TIlpu BiACYyTHOCTI Ha JIEKII1/TPAaKTUYHOMY 3aHATTI 0€3 MOBAXHUX MPUYHUH -2 Oanu
2. Tlomana B >KypHaJl CTaTTs UM BHCTYI Ha KOH(pepeHLii 3a Temoto Kypcy +10 Oais.

CymMa six mTpadHUX Tak 1 3a0X04yBaHUX OaiiB po3paxoByeTbes 3a popmysoro 0,1R, ne R — 3aranpHa

KUTBKICTh OaiiB, 1 He Ma€ MEPeBUITYBaTH B LijgoMy 10 Oais.

3arasipHa KiJBKICTh OaliB, SKy acripaHTa MOXKE€ OTPHMATH il Yyac BHBUEHHS KypCY CKJIAQJa€ThCA i3

IIkana peiiTUHTIB.

CyMH BaroBux OajiB OTpUMAaHHX MPOTITOM BUBYCHHSI TUCIHUILTIHA

R=20+40+40=100 (6a1iB)

HIkanaa BignmoBigHOCTI OLIHOK

PeiitTunrosa
OLlIHKA

3HaYeHHS OLIHKH

PeliTunr y
BizcoTkax, %

A

BinminHo — BigMiHHUI piBEeHb 3HaHb (YMIHB) B MEXax
000B’3KOBOT0 MaTepiay 3, MOXKINBUMH HE3HACHUMHU
HEIOJIIKaMU.

90-100

yxe nodpe — 10CTaTHLO BUCOKUI PIBEHb 3HAHB (YMiHb) B
MeXKax 000B’SI3KOBOTO MaTepiary 0e3 CyTTeBUX (TpyOuXx)
IIOMMUIJIOK.

82-89

Jobpe — noOpwuii piBeHb 3HaHb (YMiHb) B MEXaxX 000B’SI3KOBOTO
Marepiaiay 3 He3HaYHOIO KUIBKICTh TTOMUJIOK.

75-81

3a10BiJILHO — TOCepe/IHI PiBEHb 3HAaHb (YMIHb) B MEXKax
000B’13KOBOTO MaTepiaiy 13 3HaYHOIO KUIbKICTIO HEJIOJIKIB,
JOCTaTHIN JJIs TOAAJIBIIOro HaBYaHHs a00 k mpodeciitHoi
TISUIBHOCTI.

69-74

JlocTaTHBO - MiHIMaJIbHO MOXKIIUBHUH TOMTyCTUMUI piBEHb 3HAHb
(yMiHbB) B Mekax 000B’3KOBOTO MaTepiaiy.

60-68

FX

He3amoBinbHO 3 MOKIIUBICTIO TOBTOPHOTO CKIIATAHHS —
HEe3a/I0BUIbHHI piBEHb 3HaHb (YMIHb) B MEKax 000B’I3KOBOTO
MaTepialry 3 MOXKJIMBICTIO TIOBTOPHOTO MEPECKIIAAaHHs MiCIs
CaMOCTIHHOTO JOOPAIFOBAHHSI.

35-59

He3anoBinbHO 3 000B’I3KOBUM IMOBTOPHUM BUBUYEHHSIM KYpCY —
HU3BKUN PIBEHH 3HAHB (YMiHB) B MEXaX 000B’sI3KOBOTO

MaTepialy, [0 BUMarae MOBTOPHOTO BUBYCHHS MaTepialliB Kypcy.

1-34

03N N KW

9. OpicHTOBHUII NepeJliKk eK3aMeHalliiHMX NUTAHb
3 HaB4abHOI quctuiuiing BK. 13 «KonuBansHa crieKTpocKoIist 010J0TUHEX MOJIEKYII

. Ha yomy 3acHoBanuit meron IY-ciexTpockorii?

. o rake IY cnexktp?

. B sskoMy niama3oHi JOBKUH XBHIIb JIEKUTH [YU 0071aCcTh CrieKkTpa.
. [ITo Take o6macTh "BiIOUTKY MaJbIliB" MOTJIMHAHHS?

. SIki konuBaHHs B [Y-ciekTpax Ha3UBaIOTh AKTUBHUMU?

. Ha sixi Tpu ocHoBHI o6nacti noautsitots [Y-cnektp?

. Hum oO6ymoBIeHi cMyru norauHanHs B [Y-o6macTi?

. lITo Take BasieHTHE 1 Meopmaliiiine KOJTUBaHHS?

9. SIxi THII BaJCHTHUX KOJWBaHb Bu 3HaeTe?

10. SIxi Tumu pedopManiifHuX KoiauBaHHS Bu 3Haete?

11. SIx BrutmBaEe Maca aToMiB 1 €HEpris 3B'13Ky Ha YaCTOTY BaJICHTHUX KOJHMBAHb.
12. [ITo HeoOXiTHO BpaxOBYBaTH MPHU POIMIU(POBII CIIEKTPIB.

13. SIxi npunagy BUKOpUCTOBYIOTH Y [U-ciekTpockorii?

14. IlepepaxyiiTe OCHOBHI YacTHHH poO040i ycTaHOBKH - [ Dyp'e cnekrpomeTpa
15. Jle 3actocoBytoTh [U-criekTpockormito?




16. SIxi nepeBaru [Y-cnexTpockortii?

17. IlepepaxyiiTe OCHOBHI YacCTHHH poO0YOi yCTaHOBKH - Paman — criekTpomeTpa
18. Y uwomy piznuns Mk IY Ta Paman cnekrtpockorie?

19. Harmumnite mpaBuia Bigoopy st [Y  crektpockorrii.

20. Hanumite mpaBuia Binbopy s PamaH crnekTpockomii.

21. SIx 3amexaTh CHEKTPH BiJ arperaTHoro CTaHy.

22. 1o take monsipumetpis? 1llo aHami3yr0Th NOIAPUMETPUYHUMHU METOIAMU?
24. llo Take momnspu3aris cBiTia?

25. Illo Take oNTHUYHA AaKTUBHICTH?

26. Illo € 00'ekTOM CIIEKTPO(HOTOMETPUUHUX BUMIPIOBAHB?

27. Ha yomy 3acHOBaHUi crIeKTPO(HOTOMETPHUYHUI METO?

28. SIkuii 3aKOH BUKOPUCTOBYIOTH JUIsl BA3HAUEHHS KOHIICHTPAIIli pO3YHHIB?
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