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Uucturyr exonorii Kapnar HAH Ykpaiuu

2 JlepskaBHHMIA IPUPOTO3HABUMIA my3eid HAH Ykpainu

3JIyrancekuit npupoauuii 3anosigauk HAH Ykpainu

4V kpaiHchke eHTOMOJIOTIUHE TOBAPUCTBO

°Jlyranchbkuii HallioHanbHUH yHiBepcuTeT iMeni Tapaca IlleBuenka

Y wMoHorpadii y3aranpHeHO BimomocTi mpo Oe3xpeberHux tBapuH (Invertebrata,
Animalia), BUSBIEHUX Yy mpoleci GaraTopiuHoi iHBeHTapu3alii 0iOpi3HOMAHITTS Ha TEPUTOPIl
Jlyrancekoro mnpuponHoro 3amoBimHuka HAH Vkpainm (Jlyranceka o6macte, Ykpaina).
HaBeneHo KOpOTKMH HapHC icTOpii 3allOBIIHMKA, a TaKOX 3arajbHi BIJOMOCTI IMpO HOro
BigauleHHs. [IpoaHani3oBaHO CTaH BUBYEHHS PI3HUX Tpyn Oe3XpeOeTHHUX Yy 3aloBIIHUKY.
PosrnsiHyTo BHIHM, IO 3HAXOAATHCS MiJ YMHHOIO OXOPOHOIO. Y pe3ylbTaTi y3aralbHEHHS BCiX
JOCTYITHUX OITYOJIKOBaHMUX JIaHUX 13 JITEpaTypHUX JPKEped 1 IHTEpHEeT-pecypciB, HAyKOBUX
3BITIB 1 MarepiaiiB 3 Jlitonucy Npupou, a TaKOK HEOMmyOIIKOBaHUX JaHUX aBTOPIB Ta KOJEr-
(axiBLiB, HABE€JEHO aHOTOBAHUU CIUCOK 0E€3XpeOETHUX TBAapHH, 3apPEECTPOBAHUX HA TEPUTOPIT
Jlyrancbkoro mpupoOAHOTO 3amoBiTHUKA, KU Hamiuye 6375 BumiB 3 397 ponun, 35 psaais, 9
knaciB i 4 tumiB. JIJis KOKHOTO BHUy BKa3aHO BIJUIUICHHS 3alOBIJHMKA, 3 SKOTO BiH BIJOMHH,
JDKepesia, Ha IMIJCTaBl SIKMX HOro BKIIOUEHO JO0 IMEeperliKy, a TaKoX (32 HasBHOCTI) OXOPOHHUI
CTaTyC 1 KpUTUYHI 3ayBa)K€HHS aBTOPIB 1 KOJIET — MPOBIAHMX CIELIANICTIB 3 PI3HUX TPYI
0e3xpedeTHUX YKpaiHH.

Karanor € ocHOBOIO Ui MOAAJBINOI iIHBEHTapHU3allili Ta MOHITOPUHTY O10pI3HOMAHITTS,
BEJICHHS KaJacTpy 3amoBiJHOI TepUTOpii W OXOPOHM MPHUPOTHHX KOMIUIEKCIB JlyraHchbKoro

MPUPOIHOTO 3aMOBIAHHKA.



The monograph summarizes the information on the invertebrates (Invertebrata, Animalia)
identified during the long-term biodiversity inventory in the Luhansk Nature Reserve NAS of
Ukraine (Lubhansk region, Ukraine). A brief outline of the history of the Reserve and general
information on its departments is given. The state of knowledge of the different groups of
invertebrates recorded from the Reserve is analyzed. The species under current protection are
considered. As a result of the compilation of all available published data from literary sources
and Internet resources, scientific reports and materials from the Chronicle of Nature, as well as
unpublished data of the authors and colleagues, an annotated list of invertebrates recorded from
the Luhansk Nature Reserve is presented, which includes 6375 species of 397 families, 35
orders, 9 classes, and 4 phyla. Each species is provided with the following information: the
Reserve's department in which it was recorded, the sources based on which it was included in the
list, the conservation status (if available), and critical comments of the authors and colleagues —
leading experts on various groups of invertebrates of Ukraine.

The catalogue is the basis for further inventory and monitoring of biodiversity,
management of the protected area cadastre and protection of natural complexes of the Luhansk

Nature Reserve.
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[acruryt exonorii Kapnar HAH VYkpainu

VY 30ipHUKY Yy3arajlbHEHO JOCHI/KEHHS CTPYKTYpPHO-(YHKLIOHAJIBHOI oOpraHizarii
BTOPMHHUX JICOBUX, MIC/SUTICOBUX Ta IocTarpapHux exocucteMm 3aximnoro Ilomices,
[TiBaiunoro Ilomimnms Tta beckumiB (Ykpainceki KapmaTtu), mo mnepeOyBaroTh y mpoIieci
CIIOHTAHHOI cuibBaTH3alli. PoO3rasHyTO 1CTOpUYHI Ta €KOJOTIYHI AacHeKTH MpoIecy
CaMO3aJiCHEHHS, a TaKOXX TEOPEeTHUYHI Ta MPaKTHUHI acleKTH pPEerioHaJbHOI 3yMOBIEHOCTI
IpoIleciB CHiIbBAaTU3ALIi 1 iX poJii y (JOpMyBaHHI 30HAIBHUX UM a30HAJIBHHUX THITIB €KOCHCTEM.
[TokazaHo xapakTep 1 TEHIEHIII 3MIH BHJOBOIO CKJIaay 1 CTPYKTYpPH 300LIE€HO31B,
30a1aHCOBAaHOCTI CKJIa0BUX OioreoximMiunux HukiIiB KapOoHy, oliHEHO O10MPOIYKTHUBHICTh

IPYHTIB. 32 TOKa3HMKAMU BHJIOBOI'O PI3HOMAHITTS Ta (YHKIIOHAJIBHOI oprasizamii ¢ito- Ta



30011€HO31B, 3MiH (DI3UKO-XIMIYHUX BJIACTMBOCTEH TIPYHTIB Ta TpaHcQopMallii OpraHigHHX
cnonyk KapOoHy, OIIIHEHO CTaH MPHPOJHOCTI EKOCHUCTEM, SKi (OPMYIOTHCS BIPOJIOBK
CaMO3aJliCHEHHs. 3alpoIOHOBAHO HAYKOBI PEKOMEHJAIlil MIOAO0 OMTHUMI3aIlil rocImoaapChKOro
BUKOPUCTaHHS a00 IMPHPOJOOXOPOHHOTO PEKUMY EKOCHCTEM, IO CPOPMYBAINUCH BHACIIIOK
cuiabBatu3aii. OTpumaHi pe3yJabTaTH € BaroMUM JIOPOOKOM y TOINIMOJEHHS Teopii
€KOCHCTEMOJIOTIi Ta CepelOBHUILE3HABCTBA, a TAaKOX MEPEeIyMOBOIO sl  e(pEKTUBHOTO
IUIAHYBaHHS ~ 3aXOJiB  C€KOCHCTEMO  OpIEHTOBAaHOTO  YIpPaBIiHHSA  JICOBUMH  Ta
CLIIbCBKOTOCTIOIAPCHKUMH 3€MJISIMU 3aX1THUX PETiOHIB YKpaiHH.

Jlnst exkosioriB, (haxiBIiB MPUPOJOOXOPOHHHX YCTAHOB, BHKJIQJA4iB BUIIMX HaBUYAIBHUX

3aKJIaAiB IPUPOJTHUYOTO CIPSIMYBAHHSA, CTY/ICHTIB Ta JOKTOPAHTIB.

Scientific works summarizes the research on the structural and functional organization of
secondary forest, post-forest and post-agrarian ecosystems of Western Polissya, Northern
Podillia and Beskydy (Ukrainian Carpathians), which are in the process of spontaneous
sylvatization. The historical and ecological aspects of the process of self-afforestation are
considered, as well as theoretical and practical aspects of the regional determinants of
sylvatization processes and their role in the formation of zonal or azonal types of ecosystems.
The nature and trends of changes in the species composition and structure of zoocenoses, the
balance of the components of biogeochemical cycles of Carbon are shown, and the
bioproductivity of soils is assessed. The state of ecosystems naturalness that are formed during
self-afforestation is assessed, and based on indicators of species diversity and functional
organization of phyto- and zoocenoses, changes in the physico-chemical properties of soils and
the transformation of organic compounds of Carbon. Scientific recommendations are proposed
for optimizing the economic use or environmental protection regime of ecosystems formed as a
result of sylvatization. The obtained results are the significant contribution to deepening the
theory of ecosystemology and environmental science, as well as a prerequisite for effective
planning of measures for ecosystem-oriented management of forest and agricultural lands in the
western regions of Ukraine.

For ecologists, specialists of environmental protection institutions, teachers of higher

educational institutions of natural sciences, students and doctoral student.
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HamionansHa akanemist Hayk YKpaiHu
IacrutyT exonorii Kapnar

Y moHorpadii 3a pe3yiabTaTaMu KiIbKapiYHUX KOMIUIEKCHHX €KOCHCTEMHUX, OOTaHIYHHX,
300JIOTIYHUX Ta MEAOJOTIYHUX JOCTIDKEHb JaHa OI[iHKA E€KOJIOTIYHOTO CTaHy IOJIIFOHY Ta
3aBOJIy 3 MEPEPOOKH TBEPAMX MOOYTOBUX BIIXOIB, IO PO3TAIIOBaHI moOnu3y M. ["anbpOeHpaiin
(ABctpisn) 1 ¢pyHKIIOHYIOTE 45 pokiB. [IpoanamizoBaHo iX BIUIMB Ha IpUpOAHY (uiopy, dayHy i
POCIIMHHICTh CYMDKHHX TEPUTOPiH, IPYHTOBHH IMOKPHUB Ta OCENHINA, MPOAHATI30BAHO IEBHI
ACTIEKTH €KOCHCTEMHOTO Ta JIATEPAIBHOTO MEPEHOCY BAXKKUX METAJIB B €KOCUCTEMaX IMOJITOHY
Ta CYMDKHUX TepuTopid. Ha mincTaBi OoTpuMaHUX pe3ysbTaTiB OOTPYHTOBAHI pEKOMEHJaIlii
I0JI0 PEeKYJbTHUBAIIIl TOJIITOHIB TBEPJUX MOOYTOBHUX BIAXOMIB B YKpaiHi. BaxmuBuM acnekTom
OLIIHKH BIUIMBY Ha TMPUPOIHI KOMIUIEKCH OYJIO Te, IO MOJITOH i 3aBOJ 3HAXOAATHCS B MEXax
IPUPOJOO0XOPOHHOI TEPUTOPIi, sIKAa aHAJIOTIYHA PETiIOHATILHOMY JIAHAMA(PTHOMY MapKy, 3TiTHO 3
kareropuzaniero [13® B VYkpaini. Otpumani pe3yabTaTH AalOTh MiACTaBY OJIHO3HAYHO
CTBEp/KYBAaTH, IO aJeKBAaTHO OpraHizoBaHa W TEXHOJOTIYHO BUTpPHMaHa MepepoOKa Ta
CKJIaJyBaHHS TBEPIUX TIOOYTOBUX BIAXONIB HE CTAHOBJIATH ICTOTHHUX 3arpo3 JOBKILIIO.
3Bakaroud HAa 3HAYHMKW vac (YHKIIOHYBaHHS  JIOCHDKyBaHOTO 00’€KTa, BIH €
pEeNpe3eHTaTUBHUM /ISl OLIIHKHU MOTEHIIIHOTO BIUIMBY HiAMPUEMCTB 13 TIepepoOJIeHHS BiIXO/IiB
Ta iX 3aXOPOHEHHS U MOXKE CIYyTyBaTH MEBHUM €TAIOHOM [Tl TOJIAIBIIIOTO PO3BUTKY LIi€i ramysi

B YKpaiHi.

Based on the results of several years of comprehensive ecosystem, botanical, zoological,
and pedological research, the monograph assesses the ecological state of the landfill and solid
waste processing plant located near the city of Halbenrein (Austria) and operating for 45 years.
Their impact on the natural flora, fauna and vegetation of the adjacent territories, soil cover and
habitats was analyzed, as well as certain aspects of ecosystem and lateral transfer of heavy
metals in the ecosystems of the landfill and adjacent territories. Based on the results obtained,
recommendations for the reclamation of solid waste landfills in Ukraine are substantiated. An
important aspect of the assessment of the impact on natural complexes was that the landfill and
the plant are located within a nature conservation area, which is similar to a regional landscape
park, according to the categorization of the NPA in Ukraine. The results obtained give grounds
to unequivocally state that adequately organized and technologically sound solid waste
processing and storage do not pose significant threats to the environment. Given the significant
time of operation of the studied facility, it is representative for assessing the potential impact of
waste treatment and disposal facilities and can serve as a benchmark for the further development

of this industry in Ukraine.
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HamionanbHa akaznemist Hayk YKpaiHu
[actuTyT exonorii Kapnar

Cuia TSDKIHHS € CTaOUThHUM €BOJIIOIIHHAM (DaKTOpOM, 110 KOHTPOJIIOE KUTTS Ha 3emiti
MPOTATOM OCTaHHIX 3,5 MiJbsipla POKiB, TOII SK 3aJIE)KHO BiJ CE30HHHX 1 JOOOBUX ITMKIIB
MOCTIHO 3MIHIOETHCS IHAYKIIISE MarHiTHOTO TOJIsI, TEMIIEpaTypa CepeioBHINa Ta IHTCHCUBHICTh
cBiTia. Yci QopMH KHUTTA 3aBXKIM 3a3HAIOTh Ail reo¢izuuHoro ¢akropa, ToOMy Maibke BCl
OpraHi3MH PO3BUHYJIM CEHCOPHM 1 pearyioTh MEBHUM YMHOM Ha [0 OJHOCIPSIMOBAHOI CHJIU
rpaBiTamiifHoro mnpumBuAmeHHs 1g. Y wMoHorpadii miacyMOBYeMO BiZOMi pe3ysIbTaTH
JOCITIDKeHb TpaBimepreniii 1 MeXaHi3MH BIJIOBIJEH pOCIMH Ta Y3arajJbHIOEMO HOBI
eKCIICpUMEHTAJIbHI JIaHI TPO POJIb IpaBiTallii B )KUTTI MOXiB, B3aEMO/IIIO CBITJIa 1 IpaBiTallii Ta
MOJIYJIALIIIO TPaBi- / GOTOTPOMI3MY, CIIPAIILHOTO POCTY, TPaBi3aliekKHOI KOMIIETEHITIT amiKalbHUX
KJIITHH TPOTOHEMH 10 3aKJIaZlaHHs OpPYHBOK, OOTOBOPIOEMO PE3YJIbTATH KOCMIYHUX 1 MOAETHHHUX
eKCIIEPUMEHTIB, pO3risigaeMo (OpMyBaHHS TpaBiMOP(O3iB SK aganTUBHY O3HAKYy MOXIB Y
HOPUPOJHUX YMOBAX, KOHLEHTPYEMO yBary Ha 3aXHMCHHMX aHTHOKCHJIAQHTHHUX PEakKIlisiX 3a YMOBU
rpaBiTamiifHoro crpecy 1 Y® ONpoMiHEHHs, HAroJoOUIyeEMO, IO I1HJYKOBaHI YHacliJoK
eNIreHeTUYHOI eKcIpecii reHiB 010XiMI4HI Ta MOPQOJOriyHl (EHOTUIHI 3MIHU BIUIMBAIOTH Ha
CTINKICTh, MPUCTOCYBAHHS /10 E€KCTpeMalbHUX (AKTOPIB, AAANTUBHY CIPOMOXKHICTH POCIHH,
3a0e3meuyroun HaAiiHICTh iX BIJKMBaHHA. BukiazeHi pe3yiabTaTu BioOpa)karoThb OCHOBHI
HANPSIMKU  JIOCHI/DKEHb KOCMIYHOI 010JI0Tii 1 MOXIMBOCTI POCIHH MPHUCTOCOBYBATUCH MO
MIHJIMBOTO CepeloBUIla 3eMill, IK OCHOBY iX €BOJIIOIII], IJIACTUYHOCTI 1 KUTTEBOI CTpATETIi.

g cnenianicTiB OpiojoriB, O0TaHIKIB 1 (P1310JI0TIB, TOCIIJHUKIB y Trany3l KIITHHHOI

610J10r1i 1 €KOJIOT11, ACHIPAHTIB Ta CTYJEHTIB MPUPOJHUYUX CHEIIaTbHOCTEH.

Gravity is a stable evolutionary factor that has controlled life on Earth for the past 3.5
billion years, while the magnetic field induction, ambient temperature, and light intensity are
constantly changing depending on seasonal and daily cycles. All life forms are always exposed
to the geophysical factor, so almost all organisms have developed sensors and respond in some
way to the unidirectional gravitational force 1g. In the monograph, we summarize the known
results of graviperception studies and mechanisms of plant responses and generalize new

experimental data on the role of gravity in the life of mosses, the interaction of light and gravity



and the modulation of gravi- / phototropism, spiral growth, gravity-dependent competence of
apical protonema cells to buds formation. We also discuss the results of space and model
experiments, consider the formation of gravimorphoses as an adaptive feature of mosses in
natural conditions, focus on protective antioxidant reactions under gravitational stress and UV
irradiation, and emphasize that biochemical and morphological phenotypic changes, induced as a
result of epigenetic gene expression, have influence on the resistance, adaptation to extreme
factors as well as adaptive capacity of plants, ensuring the reliability of their survival. The
presented results reflect the main directions of research in space biology and the ability of plants
to adapt to the changing environment of the Earth, as the basis of their evolution, plasticity and
life strategy.

For specialists in bryology, botanists and physiologists, researchers in the field of cell

biology and ecology, graduate students and students of natural sciences.
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Yucruryr exonorii Kapnar HAH Ykpainu

?Buruii HaBYaTbHUIA npuBaTHUM 3aKiaj «JIbBIBCbKUI METUUYHUN YHIBEPCUTET

VY HaBuUaJIbHO-METOJUYHOMY MOCIOHMKY «CydacHi mpoOiaeMH MOJIEKYJISpHOI 010510Tii»
BUKJIQICHO OCHOBHM MOJIEKYJIApDHOi O10JIOTii: OCHOBHI HAampsMKHM BHUBYEHHS OiOMOJIEKYI
(HyKJI€THOBMX KHCJIOT Ta OUIKIB), CTPYKTYpH T€HIB Ta T€HOMIB MpO- 1 €yKapioT, BIPYCIB,
PYXJIMBUX T€HETMYHUX CETMEHTIB, a TAKOX IMOIIKO/HKEHb (MyTalliif) Ha MOJIEKYJISIPHOMY PiBHI,
MEXaHI3MIB pernapailii, reHeTHUYHOi peKkoMmOiHallll, eTamiB eKcrpecii TeHIB Ta OCHOBHHUX
MOJIEKYJISIPHO-TEHETHYHUX ~ MpoleciB. TakoX ONMCaHO Cy4yacHI METOAM  JOCIIJIKECHHS
HykieiHoBux kucnot, [UJIP, metonn JIHK—nmiarnoctuku, ctBopenHs pekomOinantHux JIHK Tta
TPaHCTeHHUX opraHi3MiB. [loka3aHO CydacHI MEpPCIEKTUBU CTBOPEHHS PEKOMOIHAHTHUX
JIKapChbKUX MpenapariB, TeHHUX BaKLWH, TEHHOI Teparii 1 TepaneBTUYHOTO KIOHYBAHHS.

Martepian nociOHMKa HaJacTh CTyAEHTaM O10JOTTYHHMX, MEIUYHHX, (PapMaleBTUYHHX
¢daxynbTeriB BH3 3-4 piBHIB akpeauTallii 3HaHHS 3 TEOPETHUYHUX OCHOB MOJIEKYJISIPHOI GioJiorii

Ta O3HAYUTDH HANIPAMKHU IIEPCIICKTUBHUX IlOCJ'IiI[)KCHB y MC,Z[I/II_II/IHi.



The educational and methodological manual "Modern Problems of Molecular Biology"
outlines the basics of molecular biology: the main areas of study of biomolecules (hucleic acids
and proteins), the structure of genes and genomes of pro- and eukaryotes, viruses, mobile genetic
segments, as well as damage (mutations) at the molecular level, mechanisms of repair, genetic
recombination, stages of gene expression and basic molecular genetic processes. It also describes
modern methods of studying nucleic acids, PCR, methods of DNA diagnostics, the creation of
recombinant DNA and transgenic organisms. It shows modern prospects for the creation of
recombinant drugs, gene vaccines, gene therapy and therapeutic cloning.

The material of the manual will provide students of biological, medical, pharmaceutical
faculties of universities of 3-4 accreditation levels with knowledge of the theoretical foundations

of molecular biology and will identify areas of promising research in medicine.
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