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Pedepar:

1. locaimpKeHHs IPYHTIB CbOTOIHI BaXJIMBE [JIs1 Pi3HUX cep rocrnopapoBanHs. OpraHiuHi pe40BUHU B I'PYHTI
MOXYTb MaTH POCJIMHHE, TBAPMHHE, MiKPOOpraHiamasbHe ab0 aHTPOIIOT€HHE [TOXOIKEHHSI. [17151 BU3HAYEHHS
XiMIYHOrO CKJIaZly I'PYHTY 3aCTOCOBYIOTb Pi3HOMAaHITHI XiMiuHi METOZIY, ajieé BOHU MaIOTh HEJOJIIKH, TaKi 4K
PYVHYBaHHS 3pa3Ka Ta BeJIMKa KiJIbKiCTb peaKTuBiB. [lepclieKTuBHille 3apa3 BUKOPUCTOBYBaTH 6iodiznyHi meTony,
TaKi sIK iHpavyepBOHa CIIEKTPOCKOIIif, sIKa € YyTJIMBOIO Ta 6araTo(yHKIiOHANBHOIO. Lleit MmeTon 103BoJIsie
ineHTHdikyBaTH MiHEpasbHUI Ta OPraHiYHUN CKJIaf IPYHTY. IHppauepBoOHa CIIEKTPOCKOIIiS MHUPOKO
3aCTOCOBYETBCS B IOCJIiIPKEHH]i 610J10Ti{YHMX 3pa3KiB, BKJII0OYAI04YY KPOB, TKAHUHU Ta [I03aKJIiTHUHHI BE3UKYJIN.
3aBJsIKM TOYHOMY BU3HAYEHHIO MOJIEKYJISIPHUX KOH(pOpMAalliil, TUIIIB 3B'SI3KiB Ta (PYHKILIOHAJIbBHUX IPYII,
iH(ppauepBOHa CIIEKTPOCKOIIisl pO3KpUBae 6i0XiMiuHi KOMIIOHEHTH, TaKi SIK HyKJI€IHOBI KUCJIOTH, OLIKY, JIinian Ta

ByIyieBonHU. Lleit MeToz CTBOPIOE CIIeKTPasIbHUM BilOUTOK [J1s1 pi3HUX 6i0XiMiYHMX ITapaMeTpiB, IO [103BOJISE



BM3HAUUTHU CTaH OpraHizmy. IHppauyepBOHa CIIEKTPOCKOIIiS MOXKE BUIIJISITY XapaKTE€PHi CIIEKTPAJIbHi BiOUTKY 1151
reHOMy, JiIMiToMy, IPOTEOMY Ta MeTabosIoMy, 3a6e3I1euyiour BaXXJIMBI AiarHOCTUYHI AaHi PO cTaH 310poB’s. ONHUM
3 MEPCIIEKTUBHUX HATIPSIMKIB JIOCJIPKEHb € BUBYEHHS IPYHTIB HA apPXEOJIOTIYHUX PO3KOITKAX. [ pyHTH, 110
KOHTAaKTYIOTb 3 KyJIbTYPHUM MIAPOM, MiCTSTh 3QJIMIIKY JIIOJCBKOI AisbHOCTI. biodi3nyHi meToau, 30Kkpema
iH(ppauepBOHa CIIEKTPOCKOIIisl, JO3BOJISIOTh BUSIBUTY OPTraHiuHi pelTKY, iieHTU(iKyBaTU MiClisl TOXOBaHb, PEIITKU
ixi Ta iHme. MeTon iHdpayepBoHoOi criekTpockoriii, 3o0kpema 3 Pyp’e neperBopenHsM (FTIR), € uyTinBum Ta
HEPYMHIBHUM [JI51 LOCJIIPKEHHS MiHIMaJIbHUX KiJIBKOCTEN OpraHiYHUX PEYOBUH. Lleil MeToH, 3aCTOCOBYETLCS [1JIs1
IOOCJIiIKEHHS K IDYHTIB, TaK i apTe(aKTiB, BKIIOYA0YM apXEO0JIOTiYHi 3pa3KU. AKTyasIbHICTb POOOTHU IOJISTAE B
BHMKOPHCTaHHi 6i0Qi3MYHUX MigX0iB, 30KpeMa MeToy iHdppadepBOHOi CIIEKTPOCKOIIi, [J1s1 OLiHKK BMICTY
OpraHiYHUX PEYOBUH y I'PYHTAX Ta apXeOoJIOoriyHuX apTedakTax 6i0J0riYHOro NoXoAKeHHs. Y poOOTi LOCTiIKeHO
I'PYHTH 3 apX€OoJIOTiYHUX po3KomoK M. Hosropop-CiBepcbkuii Ta Morpuiisi-30JIbHUKY, @ TAKOK apX€O0JIOTiYHi 3pa3Ku
3 M. KueBa, BK/II04alouu epeBrHY, OyPUITHH Ta KepaMiKy. Y pe3ysbTaTi JOCiI)KEHHS IPYHTY Ha apXeOJIOTiYHIX
poskorikax B Hosropogi-CiBepcbkomy ileHTU(IKOBAaHO PEIITKY AEePEBHOr0 BYTijlIs Ta BUSBIEHO OPraHiuHi
PEYOBMHHU, 30KpeMa JIillil TBAPUHHOTO MOXO/KEHHSL. Lle CBiIuUTh PO MOXKJIMBY rocriofiapyy abo KysiHapHy
IignbHICTb. B aHamisi rpyHTY 3 Morpuii-30JIbHUKIB Pe3yJIbTaTy CIIEKTPOCKOIIII MigTBEPAUIN BMICT OPraHiYHUX
pevyoBUH. 3pa3ku 6e3 aHTPOIIOTeHHOI'0 BIVIMBY MaJjlli HOpMaJlbHU MiHepasIbHUM CKJIaf, B TOU 4ac SIK Ti, fe 6yu
OPTaHiYyHi 3aJIMIIKY, TTOKA3aJu MiABUIEHN BMICT MiHepalbHUX esleMeHTiB. Lle cBigunuTh rnpo 36arayeHHs
OPTraHiYHOI0 PEYOBUHO. JJOCTIIKEHHS I'PYHTY B 3an0BigHUKY «Co@is-KuiBcbka» NifTBEpIUIIO Yy TIUBICTD
iH(ppauepBOHOI CLIEKTPOCKOIIII 17151 BUSIBJIEHHS OPraHiyHuX pe4oBUH. O6'eKTU 6€3 aHTPOIIOTE€HHOTO BILJIMBY HE
MICTWJIM CJIiZIiB OPraHiYHMX PEYOBUH, B TOH 4aC SIK I'PYHT 3 [IOXOBAHHS BUSIBUB IXHIO IPUCYTHICTb. CIIEKTPOCKOIIIYHE
IOCJIiIKEHHS TaKOX BUSIBUJIO 610XiMiYHI MapKepy B HAMUCTUHAX, BKa3yl0UM Ha iXHe [TOXO/IKEHHS 3 OYPIITHHY, HE
ckJ1a. lle BasKJIMBO 17181 MOAAJIBIIMX JOCTIIKeHb OypIITUHY Ta KaTaslorizauii ioro 3a 6ioxiMiYHUMU MapKepaMu.
Po6oTa npopemMoHcTpyBasa epeKTUBHICTh (Pi3uKO-XiMiYHMX Ta 6i0JI0TYHUX METO/IIB B apXE0JIOTiYHIX
IOCTiI)KEeHHSIX i 30€peXXeHHI KyJIbTypHUX 00'eKTiB. OTpUMaHi laHi MOXXyTb OYTHU BUKOPUCTaHI /1J1s1 PyTUHHOTO
aHaJli3y apxeoJIOTiYHUX MaTepiasiB Ta JOCIiIKEHHS OYPIITHHIB 3 METOIO KaTaJlori3allii Ta KOHCEPBYBAaHHS 00'€KTiB

KyJIbTYPHOI CIIaALIMHY.

2. Nowadays, soil research is important for various fields of economy. Organic substances in the soil can be of
plant, animal, microorganism or anthropogenic origin. A variety of chemical methods are used to determine the
chemical composition of the soil, but they have disadvantages, such as the destruction of the sample and the large
number of reagents. It is now more promising to use biophysical methods, such as infrared spectroscopy, which is
sensitive and multifunctional. This method allows you to identify the mineral and organic composition of the soil.
Infrared spectroscopy is widely used in the study of biological samples, including blood, tissues, and extracellular
vesicles. By precisely determining molecular conformations, bond types, and functional groups, infrared
spectroscopy reveals biochemical components such as nucleic acids, proteins, lipids, and carbohydrates. This
method creates a spectral fingerprint for various biochemical parameters, which allows you to determine the state
of the body. Infrared spectroscopy can extract characteristic spectral signatures for the genome, lipidome,
proteome, and metabolome, providing important diagnostic information about health status. One of the promising
areas of research is the study of soils at archaeological sites. Soils in contact with the cultural layer contain the
remains of human activity. Biophysical methods, in particular infrared spectroscopy, make it possible to detect
organic remains, identify burial sites, food remains, and more. The method of infrared spectroscopy, in particular
with Fourier transform (FTIR), is sensitive and non-destructive for the investigation of minimal amounts of organic
substances. This method is applied to the study of both soils and artifacts, including archaeological samples. The
relevance of the work lies in the use of biophysical approaches, in particular the method of infrared spectroscopy,
to assess the content of organic substances in soils and archaeological artifacts of biological origin. Soils from
archaeological excavations in the cities of Novgorod-Siverskyi and Mogrytsia-Zolnyky, as well as archaeological
samples from the city of Kyiv, including wood, amber and ceramics, were investigated in the work. As a result of
soil research at archaeological excavations in Novgorod-Siverskyi, the remains of charcoal were identified and
organic substances, in particular lipids of animal origin, were discovered. This indicates a possible economic or



culinary activity. Spectroscopy results confirmed the content of organic substances in the soil analysis from
Mogrytsi-Zolnyki. Samples without anthropogenic influence had a normal mineral composition, while those with
organic residues showed an increased content of mineral elements. This indicates enrichment with organic
matter. The study of the soil in the "Sofia-Kyivska" nature reserve confirmed the sensitivity of infrared
spectroscopy for the detection of organic substances. The objects without anthropogenic influence did not
contain traces of organic substances, while the soil from the burial revealed their presence. Spectroscopic
examination also revealed biochemical markers in the beads, indicating their origin from amber, not glass. This is
important for further research on amber and cataloging it according to biochemical markers. The work
demonstrated the effectiveness of physico-chemical and biological methods in archaeological research and
preservation of cultural objects. The obtained data can be used for routine analysis of archaeological materials and
amber research for the purpose of cataloging and preservation of cultural heritage objects.
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