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1. 3araabHi BizoMmocTi

HajiMmeHHyBaHHS IOKA3HUKIB XapakTepucTHKA JUCHUILTIHA 32 1eHHOI0
¢popmoro HaBuUaHHS
Bun pucnuiuiing BHOIpKOBa
MoBa BUKJIQ/IaHHS, HABYAHHS Ta OL[iIHIOBAHHS | YKpPaiHChbKa
3arajbHuil 00CAT KpeauTiB / rOAHH 4/120
Kypce 2
CemecTtp 2
KisbKicTh 3MicTOBHX MOYJIIB 3 PO310AIJIOM 1
OO0csAr kpeauTiB 4
Oo0coar roaux, 120
B Tomy umcai:
Jlekuii 30
IIpakTnyHi 3aHATTA 15
Camocriiina po6ora 75
dopmMa miICYMKOBOr0 KOHTPOI) eK3aMeH

2. Mera, 3aBJaHHA TAa 0YiKyBaHi pe3y/JIbTaTH HABYAJIbHOI AUCUMILTIHA

Po6oua nporpama HaBuanpHOT muctmiiian JIBA.13 «KonusansHa CrieKTpoCcKoIist GiONOTYHIX MOJIEKYI» €
HOPMAaTUBHUM JOKYMEHTOM, SKHH po3poOJIeHHH Ha OCHOBI OCBITHBbO-HaykKoBOi mporpamu, gani OIl,
(3aTBepmxeHa Buenoto panoro [ncruryry dpisuku HAH Ykpainu, npotokonom Ne BiJ 20  poky)
MIArOTOBKY 37100yBaya TPETHOTO PiBHS BIAMOBIIHO IO HABYAIBHOTO IUIaHy cnerianbHocTi 104 «®Di3uka ta
ACTPOHOMISD»

IlepenymoBa BuBuYeHHsi. HaBuanpuuii kypc [IBA.13 «KonuBanbHa criekTpockorist Giomorianux
MOJIEKYJI» € CKJIQJIOBOIO MUKy MpodeciiHol mAroToBKH (HaxiBIliB TPETHOTO OCBITHHO-KBATI(IKAI[IHHOTO
piBHS “moktop (imocodii”. Ilporpama Kypcy opi€HTOBaHa Ha acITIpaHTIB, SIKI BXXE 3HAHOMI 3 3araJilbHUM
KypcoM (I3MKH ONITHKH, TBEPJOTO TijIa, MOJIEKYJIPHOT (hi3UKH, TEPMOIMTHAMIKH Ta MAaTEMaTHIHOIO (PI3UKOFO.

Mera HaBuyaabHOi aucuuiiiHud. JIBA.13 «KonusaibHa CHEKTPOCKOIS OiONOMYHMX MOJIEKYIIY.
JCTAJIbHC 03HAaNOMIICHHS 3 OCHOBHUMU IOHATTAMU, 3aKOHAMHU, ITPUHIUITIAMHA Ta MECTOJaMU Cy‘-IaCHOI MOJIeKynS[pHO'l'
CIIEKTPOCKOITI1.

3micT HaBYaJbHOI JUCHUILIIHM. TeopeTWyHi Ta TNpakTUYHI 3HAHHS, HAOyTi TPW BUBYEHHI
mucruiiian - JIBA.13  «KonuBanbHa CHEKTPOCKOIisS OiOJOTTYHUX MOJEKYI», IPYHTYIOTBCS Ha 3HAHHSAX,
OTPUMAaHMX MPH BUBYEHHI (PyHAaMEHTAIbHUX JUCIHILIIH — MaTEMaTHIHOTO aHaJIi3y, aHANITHIHOI TeOMeTpii, BUIIOT
anreOpu, METOJiB MaTeMaTW4YHOI (i3WKH, Teopii WMOBIPHOCTEW, MEXaHIKH, MOJEKYISPHOI (i3WKH, ENEKTPUKHU 1
MarHeTu3My, ONTHKH, aTOMHOI (Di3WKH, eJIeKTPOXWHAMIKH, TEPMOTUHAMIKK 1 CTAaTHCTHYHOI (Pi3WKH, Ja3epHOL
(hi3uKw, KBAaHTOBOI MEXaHIKH, XiMii, 2 TAKOXK T€Opii KOTUBaHB 1 XBHJIb, 3aTalIbHOI 010 13UKH, (PI3UKH MAKPOMOIEKYI,
KBaHTOBOI XiMii, MonekymsapHoi Oionorii, pizuku OiomomaimMepis.

IIpexmeTom HaBuYabHOI qucHMILTiHE JIBA.13 «KonuBaibHa CrieKTPOCKOIIist 00O UHUX MOJIEKYII» €
BUOpaHi PO3UTH Cy4yacHOI TEOPETUYHOI Ta eKCIEPUMEHTAIbHOI ONTUKH Ta Ja3epHoi ¢izuku. OcobnuBa
yBara mIpuUIeHa B3a€MOJii BHUIPOMIHIOBAHHSA 3 PEYOBHHOIO, BHBUECHHIO BJIACTUBOCTEH EJIEKTPOHHHX,
KOJIMBAIBHUX Ta 00EPTaIBHUX CIIEKTPIB MOJIEKYII, aHAII3Y CIIEKTPiB KOMOIHAI[IITHOTO PO3CIIOBaHHS CBITIIA
ta [Y nornuHaHHS Uil PI3HUX THUIMIB O10JOTIYHUX MOJIEKYI.

OCHOBHMMH 3aBJaHHSAMH HaB4YajabHOi aucuuiiind JIBA.13 «KonuBambHa CrIEKTPOCKOIIis
OlONIOriYHUX MOJICKY» € BHBYEHHSI Ta 3aCBOEHHS acCIipaHTaMH CTYICHTaMH OCHOBHUX TEOPETHYHUX
noyoxkeHb MetoniB [Y- ta Paman cmekTpockorii, ojep)kaHHS MPAKTUYHUX HABUYOK 3 IHTepIpeTarii
BIJIMOBIIHUX CIEKTPIB 1 iX BUKOPUCTAHHS IJii BCTAHOBIEHHS CKJIAAy 1 OyJOBM XIMIYHHUX CIIOJYK Ta
010JIOTTYHUX MOJIEKYJSIPHUX KOMIUIEKCIB.

@daxoBi NporpamMHi pe3y1bTaTu HABYaHHS (BUMOTH 10 3HAHb TA BMiHb)

B pe3ynbraTi BUBYCHHS HABYATBHOI AUCHIHUILTIHK acHipaHT TOBUHEH

3HaTH: OCHOBHI BIIACTUBOCTI C B3a€MOJiS BHIPOMIHIOBAHHS 3 PEYOBHUHOIO; MapameTpH, IO
XapaKTepPU3YIOTh CHEPreTHYHI CIEeKTpU. ENeMeHTH MpakTUYHOI CHEKTPOCKOIiiTa 00JacTi MpaKTUYHUX
3aCTOCYBaHb HAa0YTHX 3HAHb.

Bwmitu: 3actocyBatu HaOyTi 3HaHHS B HAYKOBO-JIOCTIIHUX Ta HABUATHHUX yCTAHOBAX.



3aBAaHHAM HABYAJBLHOI AWcUUILIiHM (BiamoBinHo o mepeaiky OII) JIBA.13 «KonuBanbHa
CIIEKTPOCKOITist 610IOriYHUX MOJIEKYI» HAOyTH KOMIIETEHTHOCTE!

3araneni:  3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

daxosi: K1, ®K2, ®K3, OK9

[Iporpamui pesynpratu HaBuanHs [IPH2, TTPH3, T1PH4, IIPHS, I1PH6, ITPH7, ITPHS, T1PHO,
[TPH10, [TPH11, TTPH12, [TPH13, ITPH14.

3. TeMaTUYHUH IVIaH
(cTpyKTypa 3aIiKOBOTO KPEIHTY)
3 HaBYaIbHOT quciuinIiag JIBA.13 «Konusanbha CrieKTpOCKOIis 61070 YHIX MOJIEKYII»
(2 kypc — 2 cemecTtp)

Jlekuii, | [Ipaktuuni, | Camocriiina | Pa3om,

No 3MmicT
ToJ. roa. poborta, roj. ro.

1 | Jekuis 1. Temal,2.
EnepreTuuHi piBH1: OCHOBHUH 1
30ymxeHni. Jucnepcis
€JIEKTPOMAarHiTHUX XBUJIb.

3 0 7 10

2 | Jleknis 2. Tema3,4. PiBHOBaxKHE
BurnpomiHtoBanHs. KoedirieHT 3 0 7 10
nomuHaHHs. KoedilieHT eKcTUHKIIII.

3 | Jekuist 3. Tema 5,6. [punuunu
oOyI0BY ONITUYHUX CIEKTPOMETPIB. 3 3 8 14
OCHOBHI METOJIM BUMIPIOBAHHS.

4 | Jlekuis 4. Tema 7, 8. [IpaBuia Bigoopy
1 Teopis cumerpii. [Tapamerpwu, 110

. . 3 0 7 10
BHU3HAYAIOTh IHTEHCUBHICTD
€JIEKTPOHHOTO MEPEXO/TY.
5 | Jlekuis 5. Tema 9,10. Enepretnyni
pIiBHI 10HA B €IEKTPUYHOMY TTOJTI
OKTaeApUyIHOi cumeTpii. PosmmenneHus ; 0 . 10

E€HEPTreTUYHUX PIBHIB Y KPUCTATIYHUX
TOJISIX.

6 | Jdekuist 6. Tema 11, 12. ITpupona
3a0apBIEeHHS KOMILUIEKCHHX 3’ €IHaHb. 3 4 8 15
KonuBanbHa CHEKTPOCKOTIIS.

7 | Jekuist 7. Tema 13,14,15.
Komb6inartiitHe po3citoBaHHS CBITJIA.
[nenTHdikalrisi akTHBHUX KOJIMBAaHb JIJIS
MOJIEKYJISIPHUX CTPYKTYD 3 CUMETPIETO, 3 0 ] 11
110 pi3HUThCA. [lizcunene noBepxHero
koMOiHarriitHe po3cisHHs cBitia (SERS
edexT) Ta i 3aCTOCyBaHHS.

8 | Jlekuii 8. Tema 16,17. Ocnosui
MIPUHIIA Ta MOXJIUBOCTI Dyp’e-
CIEKTPOCKOTIIi Ta 1 mepeBaru
MOPIBHSHO 3 TPAJHUIIHHOIO
crniekTpockomiero. ExcriepuMenTanbHi
reoMeTpii BUMIpIOBaHHS: IPOIYCKaHHS,




BiZIOMBaHHS, MOPYIIEHOTO
BHyTpimHbOrO BinOuBanus (ATR).

9 | Jekuii 9, Tema 18,19. Ananis
CIIEKTPY Ta BITHECCHHS MOJICKYIIIPHUX
KonuBaHb. OCOOIMBOCTI
XapaKTEPUCTUIHHUX YaCTOT 1 "BIIOUTKIB 3 4 8 15
nanbiiB". [TpuHIUIH KUTEKICHOTO
aHAITI3Y CYMIIICH 3a CIIEKTPaTbHUMHU
JTAHUMHU.

10 | Jlekuii 10, Tema 20 ITincunene
MOBEPXHEIO 1H(pauyepBOHE MOTIIMHAHHS
6ionoriunumMu Monekynamu. (SEIRA
edexr) Ta ii 3acCTOCyBaHHSI.

Benoro 30 15 75 120

MetoanuHe 3a0e3ne4eHHs] HABYAJIbHOI JMCHUILTIHA 320€31e4y0Th:

OTIOPHI KOHCIEKTH JIEKIIii, 610:110T€YH1 MOCIOHUKH 31 CIIUCKY PEKOMEHI0OBAHO1 JIiTepaTypH, €JIeKTPOHHI
MOCIOHUKH, MYJIbTUMEIINHI TMpe3eHTalli, 104l HOPMAaTHBHO-NIPABOBI 3aKOHOJABYl aKTH YKpaiHH,
JOBIIKOBO-1H(GOPMAITITHI IHTEPHET-KEpeta TOIIIO.

4. 3MicT HAaBYAJIBbHOI JTUCHUILIiHI
JIBA.13 «KonuBajbHa CIEKTPOCKOITis Oi0JIOTYHIX MOJIEKYII»

Tema 1. ExepreTuyni piBHI: OCHOBHUH 1 30y/pkeHl. Po3mieruienHs eHepreTuyHux piBHIB. CrOHTaHHI 1
BHUMYIIICHI Iepexoau Mk HuMU. [IpaBuiia BiOOpy y MOJEKY/ISIpHii criekTpockorril. (1,5 roaumu)

Tema 2. Jlucnepcis eIeKTPOMAarHiTHUX XBWJIb. MoJenb rapMoHiHHOTO ocmwistopa. CuioBa craja.
KonuBanbna enepris monekyn. KonuBanbpHe kBaHTOBE 4mclio. [loTeHINiampHa eHEpris aHrapMOHIHHOTO
ocimisitopa. KoedimienT anrapmoniitHocTi. EHepretwuHi TepMu, KpuBI IMOTEHIIAIBHOI €Heprii Ta
KBAaHTOBE MPABHJIO BiAOOPY It TAPMOHIMHOIO Ta aHrapMOHiiHOTO ocmsTopa. (1,5 roaunn)

Tema 3. PiBHOBaxkHe BuIpoMiHIOBaHHS. DyHIaMeHTalbHa dYacToTa (OCHOBHUH TOH) 1 00epTOHH
(magronn). HepiBHOBaxkHe BuIIpoMiHioBaHHs. JIrominectenis. (1,5 roaumm)

Tema 4. Koedinient normuaanus. Koedimient exkcrunkiii. Cuna ocimsitopa. Hopmaneai konmmBanHs. (1,5
T'OJTUHHN)

Tema 5. [IpuHuunu moOymOBH ONTHYHHX CIEKTpoMmeTpiB. J[kepena BUIpoMiHIOBaHHsA. Jucmepryrodi
cucremu. [IpuiiMaui BunipominroBanus. (1,5 roaummn)

Tema 6. Koutyp cnektpanpHOoi miHii. OCHOBHI METOOM PO3JAUICHHS CIEKTPAIbHUX CMYT, IO
nepekpuBaroThes. OCHOBHI ClIOCOOH MMiIBUIIEHHS BiHOIIEHHS curHa/myMm. (1,5 roaunn)

Tema 7. [Ipasuina Bigobopy i Teopist cumerpii. (1,5 roaunn)

Tema 8. [TapameTpw, 1110 BU3HAYAIOTh IHTEHCHUBHICTh €JEKTPOHHOTO mepexony. 1,5 roanum)

Tema 9. Enepretuusi piBHi i0Ha B €JIEKTPUYHOMY 110J1i OKTaeapuuHoi cumeTpil. (1,5 roaunu)

Tema 10. Po3iensieHHs eHepreTHYHUX PIBHIB y KpUCTANUHUX 0JsX. (1,5 roaunm)

Tema 11. [Ipuponaa 3ab6apBieHHs] KOMILUIEKCHUX 3’€HaHb. YacTOTH, CUJIOBI CTall 1 aMILTITYIM BiAXUJICHb
B HAOJIMKEHHI TApPMOHIHHOTO 1 AaHFAPMOHIHHOTO OCIMIIATOPA /ISl TBOXaTOMHOT Mosteky/u. (1,5 roaumHu)
Tema 12. KomuBanbHi cnektpu. CunoBa crana. [Ipunuun ®panka-Konnona. HopManbHi KOJIMBaHHS.
Pesonanc ®epwmi. (1,5 roaunn)

Tema 13. Komb6iHariline po3citoBaHHs cBiTia. (1 roauHa)

Tema 14. [nentudikairisi akTHBHUX KOJIMBAHb ISl MOJIEKYJISIPHUX CTPYKTYP 3 CHUMETPI€I0, IO PI3HUTHCS.
Ob6epranbHi ciekTpu. (1 ronuHa)

Tema 15. Ilincunene noBepxHero komoOiHalliiiHe po3cisHHs cBiTia (SERS edekr) ta i 3acrocyBanns. (1
T'OJIMHA)
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Tema 16. OcHOBHI NpUHIM Ta MOXIHMBOCTI Dyp’e-CeKTpocKoImii Ta ii MepeBard IMOPIBHAHO 3
TPAIMIIIHHOO crieKTpocKoriero. (1,5 roaunn)

Tema 17. ExcrnepuMeHTalbHI TeOMETpii BHUMIPIOBAHHS: MPOIYCKaHHS, BiAOMBAHHSI, MOPYIIEHOTO
BHYTpimHboro Binousanus (ATR). (1,5 roaunu)

Tema 18. Ananiz cnekTpy Ta BiJHECEHHS MOJIEKYJSIPHHX KOJUBaHb. OCOOIMBOCTI XapaKTEPUCTUUHHUX
qacToT 1 "BimouTKiB maneiiB". Kopensmiiini tabmuii, 6anku qanux. OcoOIMBOCTI 3aCTOCYBAHHS KOHIICTIIIIT
rpynoBux 4actot. (1,5 ronuun)

Tema 19. llpuHnuUnu KUTBKICHOTO aHANi3y CyMilleld 3a CHIEKTpaJbHUMH JaHuUMH. IneHtudikamis
(bYHKIIOHATIBHUX TPYI, KOMIOHEHTIB cyMimei. (1,5 roaunu)

Tema 20. [ligcunene nosepxHero iHppadepBoHe NOrTuHAHHA OiosoriuHuME MoJiekyiaamu. (SEIRA edexr)
Ta 1i 3acTocyBaHHs. (3 roMHH)

IpakTuune 3auaTTA Ne 1 — METOIM MIATOTOBKY 3pa3KiB, MPAKTHYHI HABUYKH poOOTH 00poOKu [Y Dyp’e
CreKTpiB. (3 roauHM)

IIpakTnune 3anaTTs Ne 2 — METOAM MIATOTOBKM 3pa3KiB, MPaKTU4YH1 HAaBUYKU poOOoTH 00poOku Paman-
CHEeKTpiB. (4 roANHN)

MpakTuune 3auaTTa Ne 3 BusHaueHHs HaIBIIMPHUHH, YaCTOTH Ta BiTHECEHHS KOJUBaHb (4 TOMHN)
IMpakTuune 3auarrs Ne 4 Posxinan [4 ra Paman cMyr Ha KOMIOHEHTH (4 TOAMHM)

5. IlpakTu4Hi 3aHATTS
3 HaBYaIbHOI qucuinIiad JIBA.13 «KonuBanbHa cieKTpOCKOITist Gi0J0riuHIX MOJIEKYI»

[IpakTiuHe 3aKpilyieHHs JIEKUIHHOTO MaTepialy Ta HAyKOB1 JIOTIOBIIl acIipaHTa MOB’s3aHl 3 TeMaMu
JIEKITIH 1 € YaCTUHOO 3MICTY JUCITUTUTIHH.

6. CamocTiiina po6oTa
3 HaBYaJbHOI qucnuiuiiag [IBA.13 «KonuBanbHa CrEKTpOCKOITis Gi0IOriYHIX MOIEKYII

No 3MICT caMOCTIiHOT poOOTH acIipaHTIB OO0csr, roaH
BuBuenns marepiary Jexiii 30

2. OmpairoBanHsi Marepiany, IO BUHECEHHH Ha camocTiiiHe | 45
BHUBUYCHHS

Ycboro 3a HABYAJIbHY TMCHUILTIHY 75

7. MeToau BUKJIAAAHHA
3 HaB4YaIbHOT quctuiuIiay JIBA.13 «KonuBaabHa CrieKTpOCKOITist G1070TIIHIX MOJIEKYII»
VY nporieci BUKIaJaHHs JUCIUILIIHA BUKOPUCTOBYIOTHCS TaKi METOJIH:
1) MeToau oprasizaitii Ta 31iiCHeHHs] HAaBYaJIbHO-ITI3HABAJILHOI ASUTBHOCTI (Oecia, JIeKIIis; LICTpallis;
nabopatopHi poOoTH, pedepaTu; caMmocTiiiHa poOOTa CTY/ICHTIB);
2) METO/I CTUMYIIIOBAHHS I MOTHBALlli HABYAJIbHO-TI3HABAIBHOI AIsUIBHOCTI (HaBYaJIbH1 JUCKYCII,
MO/TyJIbHO-PEUTHHIOBA CUCTEMA 3HAHb);
3) METO 1M KOHTPOJIIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOJIIO), KOPEKIIii (CAaMOKOPEKIIii, B3a€EMOKOPEKIIii) 3a
e(hEeKTHBHICTIO HABYAJIbHO-ITI3HABAJILHOT TISITLHOCTI.

8. PeliTHHIOBA CHCTEMA OLiIHIOBAHHS
3 HaBuabHOI AucuuIIia JIBA.13 «KonuBaibHa CIEKTPOCKOITist Gi0MOTiTHEX MOJIEKYI»

OcHoBHUMH (OpMaMu Oprasizailii KOHTPOJIIO y Mpolieci BUBYEHHS CTYJCHTAMH JaHOi JUCLUIUIIHU €
IHIUBIqyanbHa, IpylnoBa Ta (poHTalbHA MNEpeBipKa 3HaHb, BMIHb Ta HABUYOK CTYACHTIB (yCHa Ta
NUChbMOBA). PEHTHHT acmipaHTa CKIaa€eThes 3 HACTYIMHUX OTPUMaHUX OaiB:

1. Excnpec-koHTposb — 20 6aniB. (yCHE ONMUTYBAaHHS YM CaMOCTIHI poOOTH MiJ Yyac HaBYAIBHOIO

porecy)
2. IlpakTtuyHi 3aHATTS Ta camMocTiiiHa poboTa — 40 Gais.
3. Ex3amen — 40 6anis.



3aoxouyBaJbHi Ta mTpadHi 0aam

1. TIlpu BizcyTHOCTI Ha JIEKIii/TPAKTUYHOMY 3aHATT1 O€3 MOBAXHUX MPUYHH -2 Oanu
2. Tlopmana B >KypHaj cTaTTS YM BUCTYN Ha KOH(eEpeHIii 3a TeMoro Kypcy +10 Oauis.

Cyma sk mTpadHUX Tak 1 320X04uyBaHHX 0ajiB po3paxoByeThes 3a (opmynoro 0,1R, ne R — 3aranpHa

KUTBKICTh 0altiB, 1 HE Ma€ MepeBUIIyBaTH B 1ytomy 10 Gais.

3arasibHa KUTBKICTh OalliB, SIKy aclipaHTa MOK€ OTPHUMATH IIiJ 4aCc BUBUCHHS KypCY CKJIAJA€Thbes 13

Il xaJja pefiTUHTIB.

CYMH BaroBux OaiiB OTPUMAHUX MNPOTATOM BUBYCHHSA III/ICIII/IHJ'IiHI/I

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

HIkamaa BigmoBigHocTi OLIHOK

PeldiTuHroBa
OIliHKA

3HAaYeHHH OLIHKHU

PeiiTunr y
BijgcoTkax, %

A

BinminHo — BiIMIHHUI piBEHb 3HAHb (YMIHb) B MEXax
000B’A3KOBOT0 MaTepiany 3, MOXKJIMBUMU HE3HACHUMU
HEIOJIIKaAMU.

90-100

y:xe 1o0pe — 10CTaTHbO BUCOKHI piBEHb 3HaHb (YMIHb) B
Mexax 000B’SI3KOBOT0 MaTepiany 06e3 cyTTeBUX (TpyoHx)
IIOMMIJIOK.

82-89

Jo0pe — 1oOpuii piBeHb 3HaHDb (YMiHb) B Me€kaX 000B’SI3KOBOTO
Marepiany 3 He3HaYHOIO KUTbKICTh TOMUJIOK.

75-81

3ag0BiibHO — NTOCEpe/IHI piBEHb 3HaHb (YMIHb) B MEXax
000B’A3KOBOTO MaTepiary 13 3HAYHOIO KUTBKICTIO HEJIOJIKIB,
JOCTaTHIM JI1sl MOANbIIOT0 HaBYaHHS abo  mpodeciiiHoT
JUSUTBHOCTI.

69-74

JlocTaTHBLO - MIHIMAJIBHO MOXJIMBUHN JOMYCTUMUN PIBEHb 3HAHB
(yMiHB) B M&KaxX 000B’SI3KOBOTO MaTepiay.

60-100

FX

He3anoBitbHO 3 MOKIIMBICTIO IOBTOPHOTO CKJIAaHHS —
HE3a/I0BUTbHUI PIBEHb 3HAHb (YMIHB) B MEkKaX 000B’I3KOBOTO
Marepiany 3 MOKJIMBICTIO IIOBTOPHOTO TEPECKIIaaHHS TTICIIS
CaMOCTIMHOTO JAOOTPAIIOBAHHS.

35-59

He3anoBinbHO 3 000B’SI3KOBUM IMOBTOPHUM BUBYCHHSIM KypCy —
HU3BKUM PiBEHb 3HaHb (YMIHB) B M&XaX 000B’I3KOBOTO

MaTepiaiy, 110 BUMarae MoBTOPHOTO BUBYEHHS MaTepialiB Kypcy.

1-34

9. OpieHToBHMI Nepetik ek3aMeHANIHHUX MUTAHb

3 HaB4YaIbHOT quctuiuIiag JIBA.13 «KonuBanbHa CrieKTpOCKOITist G1070TIIHIX MOJIEKYII»

01NN kW E

. Ha yomy 3acnoBanwmii meton [Y-cnexkrpockorii?

. [Ilo Take 1Y cnektp?

. B sixoMy nianazoHi TOBXKUH XBUIIb JIEXKUTH [Y 001acTh criekTpa.
. llTo Take oGnacTp "BIOUTKY MaibI(iB" MOTJIIMHAHHS?

. Sxi konmuBaHHs B [U-cniekTpax Ha3uBarOTh aKTUBHUMU?

. Ha sixi Tpu ocHOBHi o6nacti noautsatots [Y-criektp?

. Hum 06ymoBinieHi cMyru noriauHanHs B [H-o0macti?

. 1o Take BasieHTHE 1 feopMaliiiHe KOJTUBAHHS?

9. SIki THIM BaJIEHTHUX KOJIMBaHb Bu 3Haete?

10. SIxi tunu nedopmaniiinux konuBaHHS Bu 3Haete?

11. Ik BruiMBae Maca aTOMIB 1 €HEPTis 3B'SI3Ky Ha 4aCTOTYy BaJIEHTHUX KOJIMBAHb.
12. I1lo HeoOXiHO BpaXOBYBaTH MPH PO3LIU(POBII CHEKTPIB.

13. SIxi npuinagu BUKOPUCTOBYIOTH Y [U-criekTpockorii?

14. TlepepaxyiiTe OCHOBHI YaCTHHU po00Y0i ycTaHOBKH - [ Dyp'e ciekrpomerpa
15. Jle 3acrocoBytoTh [U-criekTpockomiro?




16. fxi nepeBaru [Y-cnexTpockorii?

17. TlepepaxyiiTe OCHOBHI YaCTUHU POOOUOi YCTAHOBKH - PamaH — criekTpomeTpa
18. Y womy pizauust Mbk I4 ta Paman cnektpockormiero?

19. Hanmmmiite mpaBuia Bigbopy st I  crekrpockormii.

20. Harmumiite mpaBmia Bindopy s Paman cmekrpockomii.

21. SIx 3anmexarh CIEKTPHU BiJ arperaTHOTO CTaHy.

22. o Taxe mossipumetpis? 1o aHani3yroTh NOIIPUMETPUIHUMHI METOJaMH?
24. o Take moJsipu3allis cBiTia?

25. Illo Take oNTUYHA AKTUBHICTH?

26. Ilo € 06'ekTOM CIEKTPO(POTOMETPUIHNX BUMIPIOBAHb?

27. Ha yomy 3acHOBaHUI CIIEKTPO(HOTOMETPUYHHINA METO?

28. Slkuii 3aKOH BUKOPUCTOBYIOTH JJIsl BA3HAUYEHHS KOHIEHTpaIlii po34rHIB?
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