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1. 3BAT’AJIBHI ITOJIOKEHHSA

daxoBe BCTymHE BHIIPOOYyBaHHS 3a crnemiaibHicTIO E3 «Xiwmis» (OCBITHbO-HAyKOBa
nporpama: «Ximis») nepeadadeno [Ipasunamu npuitomy 10 HanioHaabHOTO YHIBEpCUTETY
«KueBo-MorumnsHcbka akagemis» B 2026 poiri 1 THX BCTYITHHUKIB, sIKI BCTYNalOTh HA HaBYAHHS
IS 3100YTTS CTyIeHs ToKTopa (imocodii.

daxoBe BCTyIHE BUIPOOYBaHHS 3a crienianbHICTIO E3 «XiMiss» Mae 3a MeTy 3’scyBaHHS
piBHS MpOQeCiiHUX KOMIETCHI[IH, TePETUYHUX 3HaHb 1 MPAKTHYHUX HABUYOK aOITYpIEHTIB 3
0azoBux xiMivHuX aucuuiuiid (Heopraniuna ximis, @izuyHa ximis, OpraniyHa ximis, AHaTITUIHA
xiMig Ta DI3UKO-XIMIYHI METOAM aHali3y); BH3HAYCHHS IXHBOI TOTOBHOCTI JO 3aCBOEHHS
BiJIMTOBITHOT OCBITHBOI IIPOTPaMHU.

daxoBe BCTYIIHE BUIIPOOYBaHHS BiOyBaTHMETHCS B PEKUMI OHIIaiH Ha miatdopmi DistEdU i3
3aCTOCYBaHHSM TEXHOJIOT1H KOMII FOTEPHOTO TECTYBaHHS Ta BiJieo(iKcalli€ro mpoLecy.

TpuBanicte BukoHanus tecty — 60 xBumun. Cucrema DistEdu 3abGe3neuye aBromMaTHuHMIA
PO3IO/ILT TECTOBUX 3aBJiaHb 1 MEPEBIPKY IXHHOI'O BUKOHAHHS. Pe3yibraTu TeCTyBaHHs 30€piratoThCst
B KOPITIOPATHBHOMY XMapHOMY CXOBHIII Ta/abo cucremi DistEdu.

II. MATAHHS JJ1 IIIAI'OTOBKHU

JO ®AXOBOI'O BCTYIIHOI'O BUITPOBYBAHHAA
OnTuyHi MeTOAU aHAJI3Y.
[Ipupoa eneKTpoOMarHiTHOro BUMIPOMiHIOBaHHS. XBHJIbOBI 1 KOPITYCKYJISIPHI BIaCTUBOCTI CBITJIA.
CrieKkTp eNeKTpOMarHiTHOr0 BUIPOMIHIOBAHHS, HOTO OCHOBHI XapaKTEPUCTUKU Ta CHOCOOM iX
BHpa3y (JIOBXKWHA XBUJIi, YaCTOTA, XBUIHLOBE YHUCIIO, IHTCHCUBHICTh BUIIPOMIiHIOBaHH:). [isHKH
CIIEKTpa, IKi BUKOPUCTOBYIOTHCS B aHAII31.
Cnektp aromiB. OCHOBHI 1 30y/1’)K€H1 CTaHU aTOMIB Ta iX XapakTepucTHKa. EHepreTuyH1 nepexoau.
IMOBIpPHOCTI €eKTPOHHUX MEePEXO/iB 1 yac KUTTA 30ymkeHnx aromiB. CrieKTpasbHi JiHii. 3B'I30K
IHTEHCUBHOCTI 3 YMCJIOM BUIPOMIHIOBAJIbHUX YACTUHOK.
Cnextp monekyn. [loBHa eHeprisi MOJEKYIH SIK CymMa €JIeKTPOHHOI KOJHMBHOI 1 00epTalbHOI
eHeprii. OcHOBHI 1 30y/KeH1 cTaHU MoJieKyil. OcOOIMBOCTI MOJIEKYISPHUX CIIEKTPIB. 3aleKHICTh
BUJIY CIIEKTpa BiJl arperaTHOTO CTaHy pEYOBUHH.
doToMeTPpUYHI METOIM aHATI3Y.
Konopumerpuuni meronu. PoToKOJIOpUMETpis 1 cHekTpodoTroMeTpis po3uuHiB. TeopeTwyHi
OCHOBH MeTONly. 3aKoH cBiTioBOupanHs byrepa- JlamOepra-bepa Ta iforo maremaTnyHuii BUpas.
BenmumHn, 1m0 XapakTepus3ylOTh BOUpaHHS SIK OCHOBHY XapakTepUCTHKY YYTJIUBOCTI
(dhoTomeTpuuHoi peakinii. EpexTuBHUMN Ta ICTHHHUN MOJIIpHUN KOedillieHT BOMpaHHs. BinxmieHas
Bi OCHOBHOTO  3aKOHy  cBiTJoBOupaHHs.  llpwuMHM  BigXWJICHHS, TOB'A3aHi 3
HEMOHOXPOMATHUYHICTIO CBITJIOBOTO MOTOKY Ta CTAHOM BOMPAIOYHMX CBITIIO YaCTMHOK Y PO3UHMHI.
CniocoOu BU3HAUEHHS KOHIICHTpaIlli pe4oBUH Y (OTOMETPUUYHOMY aHaJi3l: PO3PAXYHKOBUU 3a
BIJIOMUM MOJISIPHUM KOe(ilieHTOM, KaliOpyBaJibHUI Tpadik, MOPIBHSIHHS ONTHYHUX TYCTHH,

1100aBOK.



YO-puauMa CHEeKTPOCKOMisl (BBEACHHS Ta NpUHIUIK). Busnadenns Y D-BUMPOMIHIOBAHHS.
[Mpunmunu Y®-Buaumoi cnektpockorii. CrnekTpu BOMpaHHS Ta 3aKOHM BOWpaHHS. Tumum
nepexo/iiB, xpoModopHuii epekr, npaBuiio Woodward-Feiser, edhekTn po3unHHUKA.
ATOMHO-a0CcOpONiliHNI CIEeKTPaJIbHUH aHaJi3

Teopernuni ocHoBu Metony. Cmocobu aromizamii. JIkepena  XapakTepUCTHUYHOTO
BUNIPOMIHIOBAaHHS. MeToaM  BU3HAUEHHS  KOHLEHTpAIil: METOJ TOpPIBHSIHHSA, METOJ
KaJiOpyBanbHOTO rpadiky, MeTOI 100aBOK. MOXKIIMBOCTI Ta 3aCTOCYBAHHS METO.NY.
JliomiHeceHTHMIT cneKkTpaabHMii aHami3. SBume mominecnenunii. ®myopecuenuis 1
dochopecnenmis. JlromiHodopu. 3akon Crokca. EHepreTmuHWA BUXIJ JTFOMIHECISHIIIT,
3aJIeXKHICTh BiJ psiay GakTopiB. Buau IIOMIHECIIEHTHOTO aHAaMi3y: COPTOBUIN aHai3, KUTbKICHUI
JIIOMIHECIIEHTHUH aHaji3, XIMIYHUH JIFOMIHECIICHTHUI aHaJli3, JIOMIHECIIEHTHA XpomaTorpadis.
In¢ppayepBona-cnexkTpockomis.

Hoxomxennst 4 - criextpis. BanentHi ta nedopmaniiini komBanus. MMoBipHicTb
KOJHMBAJIbHUX TepexoiB. OCHOBHI crieKTpalibHi JiHil. O0epToHH.

MoximBocti @yp’e-CeKTpOCKoIIii Ta 11 mepeBaru MOPiBHIHO 3 TPAAUIIHHOIO CIIEKTPOCKOIIIELO.
OyHnaMeHTaIbHI TEPEeXOAM B KOJIMBAJIBHHUX CHEKTPax XiIMIYHUX cronyk; PaxTopw, o

BITUBAIOTH HA IHTEHCUBHICTh CMYTH BOMpaHHS. 3aJI€KHICTh KOJMBAIBHUX CHEKTPIB BiJ XIMIYHOT
OynoBu MoJiekyJl. HaliBaxuBiII XapakTepUCTUYHI CMYTH BOMpaHHS B 00JIaCTi OCHOBHMX YacTOT
KOJIMBaHb HEOPTaHIYHUX, OPTaHIYHUX Ta MOJIMEPHUX CHOJYK. [neHTudikauis peyouH 3a Y -
cnektpamu. ATimacu crnekTpiB. 3actocyBaHHs [Y - cmekTtpockomii st aHamizy o00'eKTiB
HaBKOJIMIIHBOTO CEPEJOBUIIIA.

CrnexkTpockonisi i1epHOr0 MArHITHOT0 Pe30HAHCY.

Paniocniektpomerpu. Po3unHHuKK Ta BHYTpiuHi ertanoHu. OcHOBHI mapaMerpu crekrtpy SAMP
(XIMIYHUH 3CYB CHTHaJy, MYJbTHIUIETHICTh CUTHAJy Ta KOHCTAHTa CIIIH-CITIHOBOI B3a€MOJIi,
1HTEerpaJibHa IHTEHCUBHICTb). MOXKJIMBOCTI METO/Ty IO BUSHAYEHHIO OY/I0BU CIIONYK, KUIbKICHOMY
aHaJi3y CyMille, TOCTIIKEHHIO IBUIKHUX MEeperpynyBaHb Ta peakiiit oominy. Henomiku metony
crextpockornii SIMP HZ.,

CHeKTpOCKOIis MarHITHOTO pe3oHaHcy Ha inmmx sapax (1°C, °N, 1°F, 3P). Oco6musocTi 3ammcy
cnekTpiB. OcHoOBHI mapamerpu crekTpy SAMP iHmux sgep (XiMIYHUH 3CyB CHUTHAIY,
MYJIBTHUIIETHICTh CUTHATY Ta KOHCTAHTA CIIH-CIIIHOBOI B3a€MO/Ii1, IHTErpajbHa IHTEHCUBHICTD).
Metoauku cripoiieHHs crieKTpiB AMP iHmmx siiep. MoKIMBOCTI METOAY MarHiTHOTO PE30HAHCY.

Tepnotineuuii IMP.
CTpyKkTypHa Mac-ClIEKTPOMeTPisl.

Meroau #onizarii Mosiekyi. [IpuHIUM oTpruMaHHsT Mac- CIIEKTPIB 1 CXeMa Mac-CIIEKTPOMETpa.
Tunu #oHiB, mo (GikCyrOTbCs B Mac-criekTpoMeTpi. Hanpsimku dparmenTartii B Mac-CiekTpi s
BU3HAYCHHS CTPYKTYPHHX €JIEMEHTIB y MOJIEKYIi pedoBUHH. OCcOOIMBOCTI Mac-CIIEKTPIB CIIOIYK

pi3HUX KJ1aciB. MOXIIMBOCTI METOAY CTPYKTYpPHOI Mac-CeKTpoMeTpii. BusHaueHHs CTpyKTypHUX



€JIEMEHTIB CIIOJYK 3a iX Mac- criekTpaMu. [ToHATTS mpo XpoMaTo-Mac-CIIeKTPOMETPIO.

CyMicHe BUKOPHCTaHHS CIEKTPaTbHUX METOIB [yl BU3HAUCHHS OyZ0BU CcrioyyK. Bu3sHadyeHHs 3a
Y®-cnekTpoM KOH'FOTOBaHUX KPATHUX 3B’S3KiB, apOMATUYHOTO sIpa Ta KapOOHUIBHOI IpyIIH.
[linTBepmxenns 3a [Y-cmekTpoM BMICTY BHINE3TaJlaHUX TPyl Ta BHU3HAYCHHSA 1HIIMX
(YHKIIIOHATTEHUX TPYII 32 XapaKTePUCTUYHUMH YacTOTaMH KOJIUBaHb. [1iqTBEpKCHHS 32 JAHUMH
cnektpiB SIMP HasgBHOCTI B MOJEKYN 3HaWIeHUX (YHKI[IOHAIBHUX TPyl Ta BU3HAYCHHS
po3TainryBaHHs pi3HUX aTOMIB B MOyieKyJi. OCHOBHI HampsSMKU (parMeHTallii B Mac-CIeKTpl s

BHU3HAUEHHS CTPYKTYPHUX €JIEMEHTIB Y MOJIEKYJIl PEUOBUHHU.
Tepmodiznuni meToau anasmizy.

OCHOBHI MOHATTS NPUHLUIIB TEPMO(DI3UUHUX METOAIB JOCHIKEHHS. TepMmiuHI Nepexoau B
MOJIIMEPHUX 1 HEMOJIMEpHUX Martepiaax. KopoTki XapaKTepuCTUKH METOJIB JIOCTIKCHHS
mudepeniianbHo-ckanyBaabHO1 Kasmopumetpii (JICK) ta repmo-rpaBiMerpuunoro anamsy (TT'A)
Xpomatorpadgis.

OCHOBHI TPUHIIUIIK METOMy 1 Horo mepeBaru. Buam xpomarorpadigHoro meromy. I'azoBa Ta
pimuHHa xpomarorpadis. BucokoedektrBHa piguHHAa xpomarorpadis. XpomartorpadiyuHi
XapaKTePUCTUKH (KOe(]illieHT €MKOCTI, KOe(iLli€HT PO3IIIECHHS, XapaKTePUCTHKH MiKiB). OCHOBHI
TEOPETUYHI MOJIOKeHHs. KOHIeniisi TeoOpeTUUYHUX Tapulok , ii Henosiku. KiHeTnyHa Teopis.
Xpomarorpadiunuii aHani3 (aKicuuii i kinbkicunii). MorooGMiHHA XpomaTorpadis.
IloTennioMmeTpuyHi MeToaU aHAJI3Y

3aranpHa XapakTepucTuka Metony. Kracudikamis 1 XapakTepUCTUKa €JIEeKTPOIiB Y
noreHuiomerpii. IloTeHuiomerpuune TUTpyBaHHs: BUMipIOBaHHS €JIEKTPOJHOTO MOTEHIaly B
mpoueci  tutpyBaHHA. KpuBi  TuTpyBaHHs.  Peakuii, 1[0 BUKOPHUCTOBYIOTHCS B
MOTEHLIIOMETPUYHOMY  TUTPYBaHHI, Ta BHUMOrM A0 HuX. [lepeBarn 1 He#ONIKU
MOTEHI[IOMETPUYHOTO TUTPYBAHHS.

IHouasiporpadivuni MeToau anamisy

Cyrp Meromy 1 Horo mepeBaru. SBuine mnomspuszamii Ta #Horo BHIU. XapaKTepUCTHKA
nosisporpadivyHoi, KpHUBOi Ta yMOBH ii oaep:kanHs. KonaeHcatopauii (eMKICHUH ), MirpariiiHuii i
nudysiitHuil ctpymu. I'pannunuit audy3iiHuii cTpym.

Konaykromerpu4Hi MmeToam anaisy

Teopernuni ocHoBU MeToay. IIuToma Ta ekBiBaJIeHTHA €JIEKTPOIIPOBITHICTD 1 3B'I30K MiXK HUMH.
BrumB koHIeHTpalii eNeKTpOJITIB Ha eJIEKTPONpOBiMHICTh. IIpsiMa KOHIyKTOMETpIsS 1
KOHAYKTOMETpUYHE TUTpyBaHHsA. Peakmii, sKi 3acTOCOBYIOTBCA B KOHIYKTOMETPUUYHOMY

TUTPYBaHHI. BicOKOUacTOTHE TUTPYBaHHS.



Enextponna wmikpockomisi. KoMmMnoHEHTH e€JeKTpOHHOI Mikpockomii. Bumm enekTpoHHOT
Mmikpockomnii. [IpocBiuyBanbHa enexTporHa Mikpockorisi (IIEM) Ta MOXIMBOCTI ii 3acTOCYBaHHS
1o pi3Hux 00’ekTiB. CkanyBanbHa enekTpoHHa Mmikpockoris (CEM, CTM). KinskicHuii anamni3
MOBEPXHI TBepAUX TUI. MeTou Ga3oBoi eIeKTPOHHOT MIKPOCKOIii Ta IX Bukopuctanus. [IpuHimn
i1 eIIEKTPOHHOTO MIKpPOCKOIIA.

Pentreno-goroenexkrponna crnekrpockomiss (P@EC - XPS). 3acrocyBanns P®EC s
ximMiuHOTO aHamizy. O)Ke-eJeKTPOHHU 1 PEeHTreHIBCbKI KBaHTH. XiMiuHi 3cyBu B POE cnekrpax.

KinbkicHmii ananiz moBepxHi TBepAuX Tul. CTpykTypa MmakcumymiB POE criektpis.
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IV. KPUTEPII OIIIHIOBAHHA

Pe3ynbratu paxoBOro BCTYNMHOTO BUIIPOOYBAaHHS OLIHIOETHCS 3a 200-0a/1bHOI0 HIKAJIOKO.
MakcumasbHa OIliHKa 32 BUKOHAaHE 3aBJJaHHA — 5 0aJIiB.

OniHroBaHHA ()axOBOTrO BCTYIHOTO BUIPOOYBaHHS 3A1MCHIOETbCS wieHaMH (axoBoi
aTecTaliifHOl KOMICii 3a TAKUMHU KPUTEPISIMU:

— abITypi€HT BBaXKA€ThCSA TAKUM, IO CKJaB (paxoBe BCTYIHE BUIPOOYBaHHS, SKIIO HOro
orinka ctanosuth 150-200 6axis;

— Y BUNAJIKY, SKIIO OLIHKA 3a (haxoBe BCTyIHE BUNPOOyBaHHS cTaHOBUTH 0 — 149 Gauris,
abiTypieHT BUOYBa€ 3 KOHKYPCHOTO B1IOODY.

V. AJITOPUTM ITPOBEJEHHS JUCTAHIIMHOT O BUTTIPOEYBAHHSI

5.1. BerynHe BUNpoOyBaHHS MNPOBOJUTHCS JTUCTAHIIAHO 3 MapajelbHOI0 OHJIAMH-
NPUCYTHICTIO BCTYITHHKA ITiJ] 4ac MPOXOJDKEHHs icnuTy Ha tuatdopmi Zoom / Microsoft Teams
a60 ZOOM 3 000B’SI3KOBO YBIMKHEHOIO KaMepOoIo.

[ToyaTok BCTYMHOTrO BHNPOOYBAaHHS BM3HAYAETHCS PO3KIAJOM BCTYMHHMX BHUIIPOOYBaHb.
BerynHuk moBUHEH 3aiiTH Ha Tu1aT¢opMy Ta IPOUTH npoueaypy ineHtudikauii (mpubamusuo 3a 30
XBUJIUH JI0 TTIOYATKY).

V pa3i moyaTKy MOBITPSIHOT TPUBOTH BCTYITHUK MAa€ TEPMIHOBO MOBIIOMHUTH YJICHIB KOMICIi
B yaTi MS Teams a6o ZOOM rpynu. [enuT 11 boro BCTyNHUKA Oy1e CKaCOBaHO, a Y BCTYITHUKA
3’SIBISIETHCSI MOYKJIMBICTh CKJIACTH ICITUT y PE3EPBHUI Yac 3riHO 3 Tpadikom.
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5.2. Jlns peectpariii BCTymHHMKAa Ha BCTYMHHH ICIIUT OyAe BHUKOPUCTaHA TIOMITOBA
CKPHUHBKA, SIKY BCTYITHUK 3a3HaUlB Y CBOEMY €JIEKTPOHHOMY KaOiHEeTi BCTYITHUKA.

5.3. BcTymHUK OTpUMye 3ampolleHHs Ha [OINTy, BKa3aHy IpU peecTpauii B
eJIEKTPOHHOMY KaOiHeTi BcrymHuKa. AnminicTpamiss HaYKMA He Hece BiIMOBITAIBHOCTI 3a
MIOMUJIKY B aJIpeCi eJIEKTPOHHOI CKPUHBKU BCTYITHUKA, IKa BUKOPUCTOBYETHCS JJIsl aBTOPU3ALLi.

5.4. TlpuiimManbHa KOMICIS J0/1a€ BCTYIMHUKIB J0 €K3aMEHAIlIMHUX TPy BiIMOBITHO 10
MO/IAaHUX 3asB.

5.5. V neHb npoBeieHHs BUIPOOYBAaHHS BCTYITHUK JIOTYYa€THCS 10 BiICOKOH(DEPEHIIii mif
BJIACHUM TMIpi3BHIIEM, iM’IM Ta IMEHEM IO OaTbKOBI MOBHICTIO 3 OOOB’S3KOBO YBIMKHEHOIO
kameporo (ix mae OyTu 2).

5.6. BcrynmHuk mpoxoauTh iAeHTH(]IKAI Yepe3 MPEICTAaBICHHS TOKYMEHTY, SKHI
o(iniiino miaTBEpKYye 0co0y BeTynHuka (uepes AIHO)

5.7. BCTYIHHK IPOXOJIUTH BCTYITHE BUIIPOOYBAHHSA 3 MOCTIHHO YBIMKHEHOIO KaMeporo. Y
pasi, sKmio kamepa Oyae BUMKHEHA, €K3aMeHalliiiHa Kowmicis He Oyme Opatu A0 pO3TIsdy
pe3yNbTaTH BCTYITHOTO BUMPOOYBaHHS.

5.8. Ilpu BUHUKHEHHI MUTAHHS BCTYITHUK MO>KE ITOCTABUTH HOTO uepe3 yaT 3ycTpidi abo
BIrOJIOC, «IT1THSIBILIU PYKY».

5.9. MikpodoHu miJ Yac MPOXOMKEHHS TeCTyBaHHS OyAyTh BUMKHEHI Ta 3a MOTpeOHu
BMUKATUMYThCS YJICHAMH KOMiCii.

5.10. Ilix yac npoBeaeHHs ineHTUdIKALIl BCTYITHUKIB Ta TeCTyBaHHS Oyze BinOyBaTHCh
3aIuc.

5.11. Pe3ynbTatu BeTynHoro icnuty [IpuiiManbHa KOMICis OMPUITIOAHIOE IPOTATOM 00U
TiCJIsl 3aBEepIICHHS 1cUTy Ha caifTi [IpuiimansHo1 KoMmicii.



