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Beryn

Bemukuii ciennpakrukym (BCIT) 3 quctumuniam «botaHika
(po3nmin  «CucTeMaTHKa HIKYUX POCIHHY»), MOKIWKAHUH
MOTTMOUTH TEOPETUYHI 3HAHHS Ta TPAKTUYH1 HABUYKH CTYJCHTIB
3 BUBYCHHS MIKPO- Ta MAaKpOCKOTIIYHUX BOJOPOCTEH, IpHOIB Ta
JTUTITANHUKIB.

Pazom 3 Tim, CBIT pOCITHH Ta rprOiB MPECTaBICHHIA ITUPOKUM
CIIEKTPOM  PI3HOMAHITHUX OpraHi3MiB, SKi MOTPeOyIOTh
crienuPiYHIX METOAMYHUX TMIAXOMIB s iX imeHTHdIKarii 1
BUBYEHHS. YacTo BUKOPHUCTOBYBaHI B CHCTEMATHIIl POCIUH Ta
rpubiB METOIM PO3MOPOIICHI B 0ararboX BHJIAHHSX, a TOMY
iX BUKOPHCTaHHS CTBOPIOE TEBHI TPYIHOII JJIsl CTYICHTIB.
Came TOMy aBTOPHM METOJMYHUX BKa3iBOK Yy3arajibHUIIH
BIJIOMi JIITEpaTypHi JaHi 1 3 BpaxyBaHHSIM BJIACHOTO JIOCBiAY
imeHTr(dikaIii i BUBYCHHS BOJOPOCTEH, TPUOIB 1 JIMIIAHHUKIB
MPEACTABIISIIOTh IS ITUPOKOTO 3araiy Il MeToiu. BaximBoro
CKJIAJIOBOIO IIMX METOJMYHHUX BKA31BOK € PO3JIOTHI MEPENIK K
OCHOBHHUX, TaK 1 JOTMIOMIDKHUX JIITEPATYPHUX JDKEPEIL.

3anpornoHOBaHi  METOIWYHI  BKa3iBKM  MOXYTh OyTH
KOPHCHUMU TIPH BUKOHAHHI HAYKOBHX JIOCIIPKEHb, HAITMCAHHI
KYPCOBHX 1 TUTIJIOMHHX POOIT 32 BiATIOBIAHOIO TEMATHUKOIO.



1. MeToau pociiiaxeHHs1 MikpogiTodeHTOCY

MikpodiTobeHTOC — 1€  eKOJIOTIYHE  yIpYyNOBaHHS
MIKPOCKOIIIYHUX BOJOPOCTEH, SIKI MEIIKAIOTh Ha JHI BOIOHM
1 B 00OpOCTaHHSAX PI3HUX CyOCTpaTiB, 110 MepedyBarOTh y BOJI.
Po3pi3HSIOTE MENIKAHIIB KaMiHHS (€MuUTTOH), OOpOCTaHHS
MakpoQiTiB (emiiToH), BOAHMX TBApUH (EIMI300H), M SKHUX
I'PYHTIB (€MINeNIOH), CBEPAJITYi BOAOPOCTI KaMiHHsI (€HIOMITOH),
BOJIOPOCTI, fAKI JKUBYTb Yy CEpeIuHl IHIIUX BOJOPOCTEHN
(ermo(iTOH), a TaKOXK BOJOPOCTI, SIKI KHUBJIATHCSA 32 PaxyHOK
iHImMX oprani3mis (mapasutn) (Bomopocnu..., 1989).

Mikpo¢iToGeHTOC BiAirpae BaXJIMBY pOJb y KUTTI BOJOWM.
MiKpOCKOIiYHI  BOIOPOCTI  CTBOPIOIOTH MaikKe YeTBEPTY
YaCTUHY BCi€l OpraHi4YHOI PEYOBMHHU HAIIOI IJIAHETH, B
nporieci GOTOCUHTE3y BOHU BUIUISIOTH KHCEHB 1 YTHIII3YIOTh
BYIJIEKMCIIUIA Ta3. [X 3a/MIIKY CTBOPUIIM TaKi KOPUCHI KONATUHH
SK CTPOMATOJITH, JIaTOMITH, BamHAKH, Kpeima, Hadra,
JIKYBaJbHI Ipsi3i TOII0). BOHU € MEpBUHHOIO JTAHKOIO JIAHITIOTa
JKUBJICHHS Pi3HUX TiApoOioHTiB. [lo ckiany mikpoditodbeHTocy
BXOJISITh MPEeICTaBHUKH BiJUTUTIB: Cyanoprocaryota,
Chrysophyta, = Haptophyta, = Euglenophyta, = Dinophyta,
Bacillariophyta, Chlorophyta Ta Charophyta (=Streptophyta). B
VYkpaiHi MIKpOCKOIIYHI BOJOPOCTI OEHTOCY HaliuylOTh Oins 3
Tucsa BuaiB (Algae ..., 2014).

Bomopocti MikpodiToGeToCcy po3MOBCIOKEHI Y BCIX THIAX
BOJIOWM: MOPsIX, pidkax, o3epax, OoyoTax, CTaBKaX, KaHajax,
KaJTFOKaX.

1.1. MeTtonu 300py mikpodgitodeHTOCy

Jlisi BUBYEHHS BOAOPOCTEH pI3HUX CHCTEMAaTHMYHHUX TPyII
3aCTOCOBYIOThH pi3HI Metoau 300py. Tak, miaToMOBI BOIOPOCTi
BUBYAIOTh 3a JIOMIOMOTOIO JIIaTOMOBOTO aHaiizy. Meronu
300py CcydacHOro MIKpO(}ITOOCHTOCY 3ayiekaTh BIJ THITY



BOJIOM, cyOcTpary, IBHAKOCTI PyXy 1 MPO30POCTI BOJH,
rOuHn BojovMu. Jlims 300py MIKPOCKOTIYHHUX BOJOPOCTEH
3aCTOCOBYIOTh MpOOIpKH, OakTepiaibHI IEYaTKH, HEBEIMYKI
nebepku, nparu, wmynococ IlepdimbeBa, TOHHI uepHaku
Exmana-bepmxa, Ilerepcena, mikpoOentomerpm Ta iH. Ha
MIJTUHI 3 TBEpIUX CyOCTpaTriB MOBEPXHEBY IUIIBKY OOpOCTaHb
MIKPOBOJIOPOCTEH 3IIMIKpiOarOTh 3a JomoMororo Hoxka. Ha
M’SIKHX TpyHTaX (Ha HEBEJTWKHUX TIHOWHAX) MpoOu BOAOpOCTEH
BiZIOMPAIOTh MEPEeBaXXHO MiKpoOeHTOMeTpoM. JIoHHI uepraku
[lerepcena, BUKOPUCTOBYIOTh Ha IIMOMHAX Oinbine 1 merpa i 3
momiero 3axoruteHs Big 0,04 m2. HeoOxigHo mam’ aTaTw, 1o s
IIPOBE/ICHHS SIKICHOTO CKJIaly MIKpO(ITOOEHTOCY MOKHA 3HIMATH
MMOBEPXHEBY IUIIBKY 3 Oyab-SIKOTO cyOcTpary 0e3 oOMEKeHHs
IO BiIOOPY, a JUTS KUTBKICHOTO aHaTi3y — 13 CYBOPO OOMEKEHOT
wioni, Hanpukiaaz, 1 cm*, 10 cm?, 1 am? Ta iH.

Inoni nnst Bimbopy mpod MiKpo(iTOGEHTOCY 3aCTOCOBYIOTh
JIETKOBOJIOJIA3HE CIIOPSIKEHHS.

JUis BUBUEHHS JUHAMIKM KOJIOHI3allli MiKPOBOIOPOCTSIMU
TBEPAUX CyOCTpaTiB BUKOPUCTOBYIOTh METOJ] CKJISIHUX IIACTHH.
JInst boro OJ710KM 31 CKIISTHUMU TUTACTUHKAMU PO3MIIILYIOTh TTiJ1
BOJIOI0, TMPHUKPIMJIIOIOUN X 0 CTaliOHapHUX omop abo Oys, i
€KCIIOHYIOTh MPOTATOM TeBHOro 4acy (1-2 TwxkHi, 1 Micsip),
MOTIM TUIACTUHKHU JTOCTABJISIFOTH J0 JJA00paTopii 1 po3misaaloTh
MiJ CBITJIOBUM MikpockoroMm. Lleit merton 3pyunHuil uepes
Te, 10 HE MOPYIIYETHCS 3B’SI30K BOIOPOCTEH 3 CyOCTpaToM,
YOro He MOKHA JOCSTTU MPHU BUBYEHHI BOJOPOCTEH Ha 1HIIMX
cyocTparax.

[likapum cybOcTparoM s JOCHIKEHHS  JA1aTOMOBUX
BoJOpOoCcTel € mboA. i 1bOoro BUpi3aHi HAa BOJOWMI IIMATKU
JIbOJTY, HarTpuKIa I, miorieto 0,04 M? 10CTaBIISIFOTh B 1aO0paTopito
1 PO3TOILTIOIOTH MPHU KIMHATHIN TeMriepaTypi. MikpoBogopOCTi
0o0poCTaHb JIbOAY BIAAUIAIOTH Bix BOAH, (DUIBTpyroun ii dyepes
MeMOpaHHi QiabTpH 3 HiaMeTpoM mop 1,45 MKM 3 BUKOPUCTHHSM
kos10u byH3eHa i1 Hacocy KamoBcbkoro (banonos, 1979).



Pone BomopocTeil y KUBJICHHI MPICHOBOIHUX 1 MOPCHKUX
pub 3’ACOBYIOTH, aHANI3yIO4M BMICT iX HITYHKY. Bomopocti-
eMi300HTH JOCTIKYIOTh Ha CTYJIKaX MOJIOCKIB (parmaH, Mijii),
3imkpidaroun iX OOpOCTh TOCTPUM Jie30M HOXa. Takum ke
YHHOM JIOCITIJUKYIOTh BOIOPOCTEBI OOPOCTaHHS IIKipH MEPTBUX
MOPCBKHX CCaBIiB (HapuKJad, KUTIB 1 1enbQiHiB) (I'epacumioxk,
3unuenko, 2011).

Jliis Bi1OOpY MOBEPXHEBUX MOPCHKHMX OCaJliB 3aCTOCOBYIOTh
JIoHHUM yepnak “Okean-50".

VYBech 3i0paHuil Marepias po3MOJUISIOTh HA JIBI YaCTHUHHU.
OnHy 4acTUHY BUBYAIOTH y XHBOMY, 1HITY — Yy (hIKCOBaHOMY
crani. JKuBuii Marepian po3MilllyIOTh Y CTEPUIbHUIN CKISHUN
MoCy/l, Hanpukian, Yy IutroBainbHUI. Jlims 30epexeHHs
BOJIOPOCTEHl y JKMBOMY CTaHl BOJHI IpPOOM 3aroprarmTh y
BOJIOTMM mamip 1 pO3MIILyIOTh Yy IOJIETHICHOBUX MaKeTax.
Skmo npoOu po3mIAfaTh y JeHb 300py, TO iX MOXXHA He
¢ikcyBatn. VYci 3i0paHi mpoOuM 0OOB’SI3KOBO E€THUKETYIOTb.
ETuxerku ciia nucatu Ha O110My IIyNIKOMY Harepi ado KapToH,
Oa’kaHO MPOCTUM OJTiBIIeM, B eTnkeTkax 000B’3KOBO BKa3yIOTh
Jary, Miclie BimOopy mpoO, Ha3By CTaHIl MOMITOHY, THII
cyOcTpary, mubuny Bomoiimu. Llro x iHdopmario 3aHOCATH
1 0 IIOASHHMKA, OJAI0YM BiJJOMOCTI PO HAMpsIMOK BITpY,
COJIOHICTB, Temmeparypy, pH Boau, komip rpyHTY i Bomm. 3a
HeoOX1HOCT1 GoTorpadyroTs Micis BigOOpy mpoo.

1.2. HeoOxiani marepiajin Ta 00;1aJHAHHSA

Bomopocti (ikcyroTh 3 BHKOPUCTaHHSAM po3uuHy 4 %
dopmaminy, 70 % eTWIOBOTO CHHPTY, WOAYy 3 HOAMIOM
Kajio Ta 1H. SIKio mpoOu BiIOMPalOTh 3 METOIO MPOBEICHHS
[UTOJIOTIYHUX  JIOCIIKEHb, 3aCTOCOBYIOTH OUIBII TOHKI
dbikcaropu, HanpuKiIa, po3unH byena (cyminr i3 15 cm® po3uuny
HIKPUHOBOT KUCIOTH, 5 cM® 40% dopmariny i 1 cm® kpmxkaHOi
ouroBoi kucnoru) un Gneminra (90 cm® muctuiboBaHOI BOAH,



5 cM® kpwxanoi onrtoBoi kuciaotd i 70 cm® 1% xpomoBoi
KACIOTH). 11  MOpPCBKMX  IUIAHKTOHHMX  J11aTOMOBHX
BOJIOPOCTE 3aCTOCOBYIOTH (DiKCaTOp, SKHHM CKIAJAa€ThCS 13
cymimni: 8 yacTuH MOopchKoi Boau, 1 wactuna 40% dopmainy i
1 yacTuHa KpmxaHoi onToBoi kKucinotu (uaromossie ..., 1974).
Ha mnpakrtuii uacrime BcbOro s (ikcamii aJbrojoriqyHux
npo0 BUKOPUCTOBYIOTh 4% po3uuH Qopmaniny y Boai (1/10
yactuHa 40% ¢opmalniny Ha KOXKHY TpoOy). AJBTepHATUBHUM
¢ikcaropoM I KOPOTKOTEPMIHOBOrO 30epiranHs mpod (110
JBOX TIXKHIB) € po3uuH JIIOromo KoIbopy MIIIHOTO OpeH[I.
MoxirBEe KOPOTKOTEPMIHOBE 30epiraHHs >KMBOTO Marepiairy
(BIPOIOBXK THXHS) B XOJOJWJIBHUKY 3a IIIMOOKOI 3aMOpPO3KH
(-18 °C). IIpobu miaToMOBUX BOIOPOCTEH 30€piraroTh y Tak
3BaHHUX JlaTOMOTeKax abo y (ikcoBaHOMY BUDVIAAL, abo y
BUIVIAI MOCTIMHUX mpemnapaTiB. [HOMI B HAyKOBUX yCTAHOBax
30epiraroTh 1 )KUBI KyJIBTYPH BOJOPOCTEH.

1.3. KyabTuBYBaHHSI BOAOpOCTEi

3i0panuii y TpUpOAl JKMBUH aJIbrOJIOTIYHHN Marepial €
JOKEPEJIOM OTPUMAHHS 3MIIIaHUX 1 YUCTUX KYIIBTYP BOAOPOCTEH.
Taki kynsTypu 30epiratoTh B Jaboparopii abo Ha MmiJIBIKOHHHI,
a0o0 B crieniabHUX KiMHATax 31 MTYYHUM OCBITICHHSM. YBECh
MOCYI, SIKHW 3aCTOCOBYETHCS NMPHU KYITBTUBYBaHHI BOJIOPOCTEH,
pPETENBbHO MHUETHCA 1 CTEPUIIIZYETHCS B AaBTOKJIABaX TIPH
MiBUIICHUX TeMmIiieparypax. s KyJabTUBYBaHHSI BOIOPOCTEH
3aCTOCOBYIOTh TBepAl ab0 piIKI JKUBWIbHI CEpelOBUILA.
OcHOBOI0O ISl TBEpAUX cepeaoBHl] € (pikokonoin — arap-
arap. J[ns BUIIICHHS OKpEMHUX OpraHi3MiB BHKOPHUCTOBYIOTH
MINETOYHUIH METO] — BUJIOBJIIOBAaHHS OKPEMHUX KIIITUH, KOJIOHIN
Ta HATOK BOJIOPOCTEH 3a J0momMororo minetku [lactepa 3 ToHKO
BIATATHYTUM KiHIIeM. L[10 poO0TY BUKOHYIOTH IT1]] O1HOKYJISIPHOIO
aynoro abo 3a Manoro 30iTbIICHHS CBITIIOBOTO MIKPOCKOIIA.
BunoneHi BOIOpocCTi MOCTIIOBHO MEPEHOCATh 3 OHIET Kparuii



’KMBUJILHOTO CEPEAOBUINA 10 1HIIOI 10 TUX Hip, MOKH B Kparuii
HE 3aJUIIUTHCS 3HAIeHa BOJOPICTh 0€3 CTOPOHHIX JIOMIIIIOK.
[ToTiM BOMOpICTH MEPEHOCHTH O EMHOCTI 31 CTEPUILHUM
KUBHJIBHUM CEPEJIOBUIIEM 1 BUCTABJISIOTH 11 il po3cisiHe abo
mTy4yHe ocBiTieHHs (Bomopocnu..., 1989).

binpin 3pyuyHuM € meton arapoBux IiacTMHOK. CyTh #Horo
HOJISITAa€ B TOMY, IO JUI KyJIbTUBYBaHHSI BOJOPOCTEH Y SIKOCTI
KUBHJIBHOTO CEPEZIOBUIA BUKOPUCTOBYEeThCs 0,5-2% po3unH
arap-arapy.

HaporyBanHs BOZOPOCTEBOi IUTIBKM 3AIMCHIOIOTH IPU
BUBYEHHI MIKpO(}IiTOOCHTOCY IMIIIAHUX 1 MYJIHCTHUX TPYHTIB.
Jns uporo Ha nHO yamok IleTpi momimaroTe BOJOTHI IPYHT
1 3BepXy Ha HMOro IMOBEPXHI PO3MIIIYIOTh HAKPUBHI CKEJIbIIA.
Yamrku [TeTpi eKCrIoHyIOTh Ha MMiJIBIKOHHI B yMOBaX IPUPOTHOTO
PO3CISIHOTO OCBITICHHS NPOTATOM 1-4 THXKHIB.

Jlyiss BUBUEHHSI BOOPOCTEH B J1aOOPATOpii BUKOPHCTOBYIOTH
CBITJIOBI O1HOKYJISIPHI JIYIIM Ta SIKICHI CBITJIOBI MIKpOCKOMH. J{71s1
BHUBYEHHS KJIITHH 1 CTYJIOK TTAaHITUPIB BOJOPOCTEH 3aCTOCOBYIOTh
BOJIHY 1 MacJIsiHy iMepcii. [Hofi 17151 BU3HAYSHHS )KUBUX 1 MEPTBHUX
KJIITUH BOAOPOCTEN 3aCTOCOBYIOTH JIFOMIHECIIEHTHUN CBITIOBUI
mikpockorn, Hanpukian PZO (ITonbma). Po3mipu  kmiTuH
BOJIOPOCTEH BU3HAYAIOTH 32 JIOTIOMOTOI0 OKYJISIP-MIKpOMETpa.

B ocranniii yac a1 BUBYEHHS MAHIMUPIB J1aTOMOBHX 1
TUHO(ITOBUX BOAOPOCTEM BCE YACTille BUKOPHUCTOBYIOThH
CJICKTPOHHUIA MIKPOCKOT, 30UIBIICHHS 1 PO3IiIbHA 3aTHICTh
SKOTO B JECATKM 1 COTHI pa3iB MEpeBHUIIyE TMOMIOHI SKOCTI
ONTHYHOTO  MIKpocKomy. ICHye JBa THUNM  €JIEKTPOHHOI
Mmikpockorii: Tpancmiciiina (TEM) i ckanytoua (CEM). TEM nae
YSIBJICHHSI IPO BHYTPILLIHIO Oy/10BY KJIITHHU BotopocTi, CEM —1po
30BHIITHIO TMOBEPXHIO TMAHIMPIB, CTYJIOK BOJAOPOCTEH, CIOp, IIe
TakK 3BaHe 00’ eMHe 300paxKeHHs. BUBYEHHS CTPYKTYpH MaHIMPIB
1 CTyJOK JiaToOMeW MPOBOIATH Y TPAHCMICIHHUX ENEKTPOHHUX
MIKpOCKonax, Hampukiax, wmapok “JSM-1007, “Htachi-300”
(Anowis), a ckanyrounx — “ISM-25S”, “ISM-35S” (Jeol, Snonis).



1.4. MeTonu siKiCHOr0o BUBYEHHSI MaTepiary

3i0panmii mMarepian y jaboparopii po3MIIIyIOTh y YalllK{
[Tetpi. Ilpu ubomy 3BepTarOTh yBary Ha TUI cyOcTpary, oro
KOJIIp 1 KOJMip BOAOPOCTEH Ta BU3HAYAIOTh IPAHYIOMETPUYHUI
ckimaa TpyHTy. [lOoTIM BUTOTOBISIFOTH THUMYAcOBI  BOJHI
npenapary. Po3misgaroun BOJOPOCTI, 3BEPTAOTh YBary Ha iX TUII
opranizariii, Mopdonoriuay audepeHItiaIio claHl, TUI KOJIOHIH,
KOJIip 1 Oy/IOBY KJIITHH, X PYXJIUBICTh, XapaKTep MPUKPITIIICHHS
enidiTiB 70 MakpodiTiB, XapakTepHi 0COOIMBOCTI BU/IIB TOIIIO.

[IpsiMe MIKpOCKOMIIOBaHHSA 3IIHCHIOIOTh IIPU BHUBYEHHI
MIKpPOCKOMIYHHUX PO3POCTaHb, [IBITIHHA MICKY Ta IPH BU3HAYEHHI1
qyrceabHOCTI 1 Oiomacu Bomopocteil. Lle nae 3mory mobauntu
BOJIOPOCTI in Sity, BU3HAYUTH XKUTTEB1 (OPMU JOMIHAHTIB,
JIesiKl acTieKTH X Mopdoiorii, B 0araTb0X BUMAIKAX MPOBECTH
iIeHTH]IKaIil0 Ha pIiBHI pOAY, a MACSIKUX CHUHBO3EJICHHUX,
TUHO(ITOBUX 1 3eJIeHUMX — HaBiTh Ha piBHI BUAy (KoctikoB Ta
iH., 2006). Jlns1 3’sicyBaHHs CHIBBIAHOIIEHHS UBHUX 1 MEPTBUX
KIIITHH BOJJOPOCTEI BUKOPUCTOBYIOTH METOJI JIIOMIHECIIEHTHOTO
aHamizy. [lpm 1poMy >KUBI KIITHHHM CBITATHCS SICKPaBO-
YEPBOHHUM, BIIMHUpPAIOYl — POXKEBO-4EPBOHUM ab0 OOpPIOBUM,
MEPTBI1 — 3€JICHUM KOJILOPOM.

Jlis BuBueHHs 1 poTorpadyBanHHs cTynok aiaromeit B TEM
iX BIAMHUTI €K3eMIUIIpH HAHOCATh Ha MPEIMETHI CITOYKH, Ha
SK1 TIOTICPEHBO HAHOCATH ILUTIBKH-ITIIKIAJKH, BUTOTOBJICHI 3
HITPOLIEIONIO3U 3 BUKOPUCTAHHSIM 1,5% pO3UMHY KOJIONIIO B
aminanerari.

Jnsa  mocmimkenHs Bomopocteir Ha CEM  monepenHbo
00pobeHnit Matepian 3a JOMOMOIOI0 IMINETKH HAHOCITh Ha
MOBEPXHIO 00’€KTOTpMMaua (JaTyHHI Mmaiibu BiAMOBIIHOT
Bucotn) OO0’e€KTOTpUMAadi 3 HAHECCHHM MAaTepialioM ITiCHs
BUCUXaHHS TMIOMIIIAIOTh Y TIPHIIAT Uil iI0HHOTO BHITAPOBYBAaHHS
IEC-1100. [Isg HanuiroBaHHS BUKOPUCTOBYIOTh 30JI0TO BUCOKOT
mpodu (999,9). V pasi BIACYTHOCTI 30JI0Ta MOXKHA TaKOX



BUKOPHCTOBYBATH JUIsl HAIIMJIIOBAHHS TaKi METajH SIK IJIaTHHA
a0o mamaziii. SIkmo He MOTPiOGHO TpUBaIO 30epiraTi HaMHUIICHI
mpenaparu, To MO)KHa OO1MTHCS MEHII KOIITOBHUMH METallaMu
(Ag, Cu, Al). Hartuneni 3pa3ku po3risgaroTh i GororpadyroTs
npu 30UIbIeHH] 2-22 THC. pa3iB 1 MPUCKOPIOIOYMX HAIpyrax
EJeKTPUIHOTO CTpyMy 15125 kB.

Jlo BUMIpIOBaHHS BOAOPOCTEH BHM3HAYAIOThH IIHY MOILTY
JMIHINKK MIKpOMETpa 3a JONOMOIO 00’ €KT-MiKpoMeTpa i
OKYJISIp-MiKpOMeTpa. 3apHUCOBKY BOJOPOCTEH  3HIMCHIOIOTH
OPOCTHM OJiBIEM abo pHCyBaJbHUM amapatoM. Macmrad
MaJIOHKy — Horo 1 MM nOpuOIU3HO MOBUHEH JOPIBHIOBATH
1 MKM po3mipy pocmikyBaHoro o06’ekta. dotorpadyrors
BojiopocTi 1uppoBumMu  dotoanaparamu. (poTrokamepamu,
MOB’S3aHUMHU 3 KOMIT'toTepoM). DotorpadyBaHHS  1HOMII
3MIACHIOIOTH TaKOX 3a JOMOMOIOI0 IUIIBKOBOTO A3EPKATbHOTO
¢doroanapara i poronacaaku “M®PH-12". [Tpu poTtorpadysanHui
BUKOPHCTOBYIOTh UyTJMBI HEratuBHI (DOTOIUTIBKM Mapok
“Mikpar-200” 1 “Mikpar-300”. Butpumku ¢oroamnapara
BCTaHOBJIIOIOTH TPOOHUM nuIAXoM. [Ipu nmposiBiIeHi HeraTUBHUX
mwiiBok  “Mikpar-200” 1 “Mikpar-300” BUKOPHUCTOBYBaJIU
nposiBHUK [1-76.

Bu3HaueHHsT MIKPOCKONIYHUX BOJOpPOCTEN 3/1HCHIOIOTH
3a HACTYNHMMHU BH3HAYHMKAMHM, arjacamMu 1 MOHorpadisiMu
BITYM3HSHUX 1 3akopAoHHUX BuYeHHX (Schmidt, 1874-1958;
Schiitt, 1896; Hustedt, 1927-1966; BuzHauyHuk MpiCHOBOIHUX
Bojopocteil Ykpainu, 1938-1993; JluaromoBslii ananus, 1949-
1950; Cleve-Euler, 1951-1955; Kopotkeuu, 1960; Prowse,
1962; Ipomkuna-JlaBpenko, 1963; Hendey, 1964; Sieminska,
1964; Patrick, Reimer, 1966, 1973; Kapaepa, 1972; Jlocesa,
1982; Archibald, 1983; Krammer, Lange-Bertalot, 1986-1991;
Hapenko, 1990; I'ycmsikoB, 3akopaonen, lepacumiok, 1992;
Witkowski, Lange-Bertalot, Metzeltin, 2000; XapuToHOB,
I'enkam, 2012). KpiM [mHMx BH3HAYHUKIB 33aCTOCOBYIOTH
MoHOTpadii, sIKi MPUCBAYCHI TNIAHKTOHHUM BoAopocTsM (Mann,
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1907; Cupp, 1943; Ilpomkuna-JlaBpenko, 1955; Makaposa,
1988; KonoBanoa, Opnosa, IlayroBa, 1989). CyuacHi
JATUHCHKI HAa3BW 1 CHHOHIMIKY BOJOPOCTEH YTOYHIOIOTH 3a
HactymHUMU MoHorpadismu (Van Landingham, 1967-1971,
Algae of Ukraine, 2006, 2009, 2011, 2014). Kpim Toro, ans
YTOUYHEHHS CyYaCHHX Ha3B BOIOPOCTEH BUKOPHCTOBYIOTH 0a3zy
nanux Algaebase (http://www.algaebase.org/).

1.5. MeTonm KiJIbKiCHOr0 BUBYE€HHSI BOIOPOCTEH

Jlo HMX HajekaTh BHM3HAUCHHS 4YHCEIBHOCTI 1 Oilomacu
Bogopocteil. KinpkicHy 00poOKy MIKpOCKOIIIYHHX BOIOPOCTEH
3MIWCHIOIOTh  3BHUYAMHMM  PO3PaXyHKOBHUM  METOIOM 13
3acTocyBaHHsAM InTemnesb-minerok (0,1 cm®) i paxyHKOBUX
kamep [opsieBa. Po3paxyHOK 4ncCenbHOCTI BOZOPOCTEH y mpodax
OenTocy i nepiditony BeayTh Ha 10 cM? moBepxHi cyOcTpary 3a
bopmynoro:

N = 10nv10/s,

ne N — KibKicTh oprani3miB Ha 10 cM? IOBepXHi cyOCcTpary;
N — YHUCENIbHICTh OPraHi3MIB y pPO3pPaxyHKOBIH Kparli BOIH
06’emom 0,1 cm®; v — 06’em mpobu (cM?); s — mIIoOImIa mepepizy
TpyOKH B MikpoOeHToMeTpi1 (11 OEHTOCHUX Mpo06) abo mioma
MOBEPXHI CyOCTpary, 3 SKOTro 3MHUTI BOJOpOCTI (mis Tpod
o0OpocTaHb, CM?).

[Ipu BuBYEHHI emipiTHUX BOAOPOCTEN IX UHUCEIBHICTH, KPIM
TOTO, PO3PAXOBYIOTh Ha | T CHPOi MacHu pOCIMHU-CYOCTpaTy 3a
bopmynoro:

N=10nv/P,

ne N — KUIbKICTh OpraHi3MmiB Ha | T cupoi Macu pOCIHMHHU-
cyOcTpaTy; n — KiIbKICTh OpraHi3MiB y NMPOpPaxOBaHIM Kparuii
Boa 06’emoM 0,1 cm?; v — 06’ em nipodu (cm?); P — cupa maca (1)
POCIHHHU-CYOCTpATy, 3 SIKOTO OyJIM 3MHTI €mi(iTH.

biomacy MIKpOCKOMIYHUX BOJOPOCTEH BHU3HAYAIOTH 3a
JIOTIOMOTOI0  PaxyHKOBO-00’eMHOro  Metoay. Jlias  1poro
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HEOOX1HO MaTH JaHl MPO YUCETBHICTh BOIOPOCTEH y KOXKHIN
JaH1i po01 1S KOKHOTO BUTY, a TAKOXK iX ceperHi 00’ emu. Hapasi
ICHYIOTh Pi3HI METOAM BHM3HAYEHHS 00’€My Tijla BOJOPOCTEHl.
Haii0inp11 TOYHUM BBAXKA€THCSI CTEPEOMETPUUHUI METO[, MPHU
BUKOPHCTaHHI SKOTO TiJI0O BOAOPOCTI MPUPIBHIOETHCS 10 SKOTO-
HeOylb TEOMETPUYHOr0 Ti1a abo KoMOiHamii Takux Tul. 06’ eMu
BOJIOPOCTEH BUPAXOBYIOTh 32 BIZIOMUMH B reoMeTpii hopMyiaMu
Ha OCHOBI JIIHIMHMX PO3MIPIB KOHKPETHHX Oprai3MiB. [HOmI
BUKOPHCTOBYIOTh TOTOBI, sIKi OyJM BHpaxoBaHi paHillle cepeaHi
00’eMu TiNa 11 pi3HUX BUAIB BOIOPOCTEH, HaBeACHI B poOOTax
6araTp0X JOCIiTHUKIB. BiMOBIHY I'yCTHHY BOIM ITPiICHOBOIAHUX
BOJIOPOCTEH MpuiiMaroTh 3BM4aitHo 3a 1,0-1,05, rimepranooHux
— 3a 1,1-1,2. biomacy cnouaTKy BUPaxOBYIOTh Jisi KOXKHOTO
BUJY BOJOPOCTEH OKpeMo, a MoTiM ckianarTb. Cupy O6iomacy
PO3paxoByIOTh 32 (OPMYJIOIO:
B=NP,

ne N — 4YHcenbHICTh JaHOTO BUIY Bomopocteil; P — Bara
KIIITUHU (MT).

PaxyHKoB0-00’ €MHHIIMETO1 BU3HAYCHHS O10MacH BOJOPOCTEH
[IUPOKO BHKOPUCTOBYIOTH Yy TPAKTUII TiIpOoOioNOTIHHUX
nociKeHs. Hrpkue HaBOOMMO TaHl CTOCOBHO 00’eMiB 1 Mac
KIITUH J€SKUX BHUIIB BOJOPOCTEH 3 HNPUIYHAHCBKUX 03€p
VYkpainu (Tabmn. 1).

Tabmuis 1
Cepenni po3mipu, 06’eMu i Bara KJIiTHH BOI0POCTeil
MikpogiTtodeHTOCY (HA NPUKJIALi NPUAYHAHCHLKHUX 03ep)

Hasa Buny

Cep.
JI0B-
JKHHA,
MKM

Cep.
-
puHa,
MKM

Cep.
TOB-
IIMHA,
MKM

Bup xnitinu 3 60Ky
CTYJIKH 1 IOsICKa

00’em
KJIITHHH,
MKM®

Bara
KJTi-
THHH,
Mr*10-¢

2

3

4

6

7

Cyanoprokaryota

Merismopedia
glauca

1046
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1 2 3 4 5 6 7
KT
. . (o) o O | x1=65 _
Mtcm{:ystls 4=5 o 0 O 00 (2] KOIL= 0’06_5
aeruginosa o 0 O | =6540 Ko~
=6,5
Qscillatoria 05 3 3 3002 3
limosa
Bacillari

Achn.anthes 4643 4,6
brevipes
Amphora

! 58 23 10 13806 14
ovalis
Anomoeoneis 125 40 15 75000 75
sphaerophora
Aulacoseira h=22 d=14 3384 3
granulata
Bac?l'larla 129 7 10 9030 9
paxilifera
Brebissonia 48 12 9 5184 5
lanceolata
CalonAels 7 24 15 - 25560 25
amphisbaena \ \ 1 I
C. bacillum 34 8 5 % 1360 !
C.

. —

shumaniana 73 14 10 e 10220 10
var.
biconstricta

- U (T T
C. silicula 56 13 § | COnRUUADTDY | 5824 6
Cocconeis i [ 1
placentula 20 B ’ @ 20 ’
Cosmtonezs 44 15 10 | 6600 7
pusilla
Cratl.cula 102 25 20 51194 51
cuspidata
Ctenophora
pulchella — oo :
Cyclotel'la‘ d=16 9 % D 1808 2
meneghiniana
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Cymatopleura |3 66 9 81575 82
elliptica
C. librile 94 21 10 (ﬂﬂmﬂmml]p 20456 20
Cymbella 107 21 10 1 23017 23
helvetica
C. neocistula 75 25 8 M 15000 15
Diatoma
vulgare var. 40 4 4 mmlp‘ 640 1
lineare
Diploneis 28 19 10 5320 5
elliptica
D. smithii 29 16 8 %% 3596 4
|
Encyonema 24 10 7 | | 1680 2
prostrata Il J
Epithemia 88 22 7 M 13938 14
adnata
\.:" - "(

E. sorex 20 8 8 ‘&‘f‘l’"ﬁh’ 1280 1

S/ WD
Gomphoneis
olivaceum 53 6 20 % ? 6380 6
gﬂ‘;‘:ﬁ’;’;ﬁl”“ 19 7 5 ‘ILMTLU f! 4 665 1

!

Gyrosigma 21 25 20 F 110500 111
attenuatum
G. fasciola 178 10 10 /0/ 7800 8
G. kuetzingii 75 82 8 ﬁ 7200 7
G. spenceri 73 13 10 ﬁ 9855 10
Hyppodonta 24 5 5 624 1
capitata
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Melosira d=17 | h=20 l E z : i 4537 4
varians

1 = S\ U |
Navicula o 5 5 W U 562 !
cryptocephala TN
N. menisculus 45 15 5 3375 3
N. poregrina
var. 48 12 10 5760 6
kefvigensis
N. radiosa 68 11 a—— 4729 5
N. rhynho- 42 10 10 4200 4
cephala
N. salinarum 26 8 8 1560 2
Nitzschia 187 9 9 4503 5
acicularis
N. frustulum 45 5 5 1147 1
N. hybrida 56 8 7 3136 3
N. longissima 350 11 10 5800 6
N. recta 105 6 12 7560 8
N. sigma 390 13 12 59904 59
N. sigmoidea 425 14 15 89250 89
N . . 147 9 5 6321 6
vermicularis
Pinnularia 85 12 10 10200 10
gibba
P. major 160 30 12 57600 58
P, viridis 105 18 10 19008 19
Placoncis 26 10 6 1560 2
gastrum
Pleurosigma 112 18 9 19563 20
angulatum
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Pleurosira 428 | h=sl1 m 31387 | 31
laevis
Rhoicosphe-
nia abbreviate 34 6 8 @ % 1530 2
T
Rhopalodia
adnata 49 12 10 ” ” H 5880 6
R. musculus 37 15 5 W 2812 3
Stephano- B -~ [ |
discus rotula d=10 h=6 n 4n 0,5
Surirella 100 30 15 m 47250 47
biseriata
8. brebissonii |, 12 10 @ B}] 2400 2
var. kuetzingii
t
S. copronii 175 75 10 (T T 12so |3
S. linearis 175 32 7 ot T 39812 40
S. ovalis 81 34 8 m 21853 2
A
S robustavar. | g 34 9 24480 25
splendida
. -
Tabularia 114 7 6 T ST s 5
fasciculata e ——
Thalassiosira d=15 10 q i 1766 5
parva R
Tryblionella 425 17 15 m 108375 | 108
acuta
T. angustata 56 8 10 4760 5
T. apiculata 41 6 5 1127 1
T. gracilis 63 15 15 15300 15
Ulnaria ulna 93 5 6 2790 3
Chlorophyta
Desmod?smus 14 KI1=5 2800 3
communis 1.=50
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Desmodesmus

Lo 20 5 5 2000 2
opolitensis
Pediastrum | - 45, 65416 | 65
duplex
Pediastrum
simplex var. d=93 420946 421
echinulatum
Pseudo-
pediastrum d=60 113040 113
boryanum
Scenedesms 14 7 5 1960 2
ellipticus
S. falcatus 18 5 5 1980 2

KIL=6
S. helveticus 17 nen= 5 2040 2
=17
S.oahuensis 19 6 5 2280 2
Stauridium 4=25 3177 3
tetras
Volvox d=85 321392 | 321
globator
Chryso

Matlomonas 58 42 110911 111
acaroides
Mallomonas 51 39 59670 60
helvetica
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ByrneneBy Giomacy  BOIOpOCTEH  pO3paxoBYKOTh  3a
dopmynamu Crparmana (Bogopoctu.... 1989), BpaxoBytouu ix
CHUCTEMaTUYHE MOJIOKEHHS:

B, =B*C/V,

ne s jgiatomoBux Bojopoctedt C/V=0,38*V 2% nna
BofopocTell 3 inmmx Bigainis — C/V=0,35*%V P4V —06’em
KIIITUHU.

[Tpoaykuiro MikpohiToOEHTOCY BUPAXOBYIOTH 32 JOTIOMOTOIO
METOAY KUCHEBUX CKIISTHMX OaHOK.

1.6. O6poOka BogoOpoOCTE, BUTOTOBJICHHS
NOCTIHMX Npenaparis

Yacrime 3a Bce A7l BUTOTOBIICHHS MOCTIHHUX MpenapariB 3
BOJIOPOCTEH 3aCTOCOBYIOTH INTILIEPHH-KETATHHOBE CEPEIOBHUILIE.
Jnst uporo 1 4. kenarvHa HACTOIOKOTH y 6 4. NUCTUIILOBAHOT
BOJIM TIPOTATOM JIEKUTBKOX TO/MH, MOTIM JO/AI0Th 7 4. YUCTOTO
DIIIEPUHY 1 KPUCTAJIUK aHTUCENTHKY TUMOIy abo KapOosoBoi
kucyioTu. CyMmiIn HarpiBaroTh Ha BOJSHIN OaHi, TEpEeMIlIyoun
CKIITHOIO TAaJIMYKOI /IO TMOBHOTO PO3UMHEHHS IKEJATHHY.
Jo ocamy nomaiooTh cupuil s€eyHMid OIOK 1 (QUIBTPYIOTH
yepe3 manepoBuil (inerp. OTpuMaHe IIiIEPUH-KETATHHOBE
CepeoBHUIIe MOBHHHO OyTH mpo3opuM. sl 3aCTOCOBYBaHHS
CepeNoBHINa WOT0 PO3TOIUIIOIOTh HAa BOAsSHINA OaHl. CriouaTky
BOJIOPOCTI PO3MINIYIOTh Y TIIIEPHHI, a MOTIM iX MEPEHOCITh
y pO3TOIUICHY Ha MpeIMETHOMY CKJIi Kparuiio IIilepuH-
JKEJIATUHOBOTO CEpPEIOBHUIIA Ta 3BepXy HAKPUBAIOTh HAKPUBHUM
ckenblieM. TakoX JIsi BUTOTOBJIEHHS TMOCTIMHMX IperapariB
MOYKHA BHKOPHCTOBYBaTH KaHAQJCHKUI Oayib3aM 1 CHHTETHUYHI
cmomu (Bogopocau..., 1989).

Oco06uBI METOM 3aCTOCOBYIOTH JIJISI BUBYCHHS J11aTOMOBHX
BOJIOPOCTEH, cHCTeMaTHKa sKHX Oa3yeTbcs Ha OyHoBi
KPEeMHE3eMOBOro maHiupro. /s 1mporo 3 JKMBHUX KIITHH
BUJAJSIFOTh MPOTOIJIACT MUIAXOM 3BHYAMHOTO a00 XiMIYHOTO
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BHUIMMATIOBAHHA. SIKIO J1aTOMOBI BOAOPOCTI (hpiKCOBaHI, TO iX
CTOYaTKy BiJIMHUBAIOTH BiJl (pikcaropa JUCTUIHOBAHOKO BOIOIO
3 TPbOXKpAaTHUM UeHTpudyryBaHHaM. Ilicas wporo, s
3BUIBHEHHSI KJIITUH BOJAOPOCTEH BiJ KapOOHATy Kalblliio, 10
Mmarepiany nonauBaroTh 10 % po3unH coisiHOI kuciaoTH. Yepes
JIeSIKUH 9ac, KOJIU MePECTaHyTh BUAUIATUCS IyXHUPII a3y, Ipooy
3HOBY NPOMHBAIOTH JHUCTHIIOBAHOIO BOAOIO 3 3-M KpaTHUM
HneHTpudyryBaHasaM. I1oTiM mpoOy 3a11Bat0Th KOHIIEHTPOBAHOIO
CIp4aHOIO KHCJIOTOIO 1 BUTpUMYIOTh 1 moOy. HactymHoro mus
npoOy OCBITJIIOIOTh, I0JJAal0YU B PO3YMH JIEKIJIbKa KPUCTAIUKIB
OixpomaTy Kaiito, TMiciAs YOro 1ii 3HOBY IPOMHUBAIOTh
JUCTUIBOBAHOIO BOJIOKO 3 S-KPaTHUM LIEHTPU(]YTyBaHHSM.

[HOZI BUKOPUCTOBYIOTH 1 1HINY METOJIWKY JJisi BUIAJICHHS
OpTaHiYHOI CKJIaJ0BOI 3 KIIITHH JiaTOMOBUX BopopocTeid. s
uporo 0,2-0,4 r nepcynbpary xamiro (K,S,0,) nonarwots 10 5 M
J00pe TPOMUTOI IIPOOH 1 MOMIIIAOTH 11 Ha 6-8 TOUH Ha TIIaHy
6anto 3 Temmneparyporo 333-363 °K.

[TocriifHi mpemapaTy 3 OYMINEHUMH CTYJIKAMH J1aTOMOBHUX
BOJIOPOCTEM BUIOTOBISIIOTH TakuM 4YHMHOM. Ha HakpusHE
CKEJIbIIE IMIMETKOK HAHOCATH JEKIIbKa Kpameiab o0pobiaeHoi
npobu i BuCymyroTh iX. Ha mpeaMerHe CKIIO HaHOCSATH OIHY
a0o nekingbKka rpanya cmonu Enpsmesa (Onbsmes, 1957), axy
PO3TOILTIOIOTH HArPiBaHHSAM CKJIa Ha CIIUPTIBLI 00 eNeKTpUYHIN
IUIATII 1 HAKpHUBAIOTh IOKPUBHUM CKENbIIEM CTOPOHOIO 3
BHCYIIEHOIO TpoOoro. OOepekHO HATUCKAIOTh IMHIIETOM Ha
MOKPUBHE CKEJbLIE, BUJAJISIOUH TOBITPSIHI My XHPII 3 TOCTIHHOTO
npenaparty. Ilicias oxonomakeHHs npenapary Ha HOro oBEepXHIO
HaKJICIOIOTh €TUKETKY. Ha eTnkeTkax BKa3yloTh Ha3By BOJOMMY,
nary, micue 300py mpo0 1 THm cyOcTpary. 3anmpOrnoHOBaHHI
METO]I 3aCTOCOBYETHCS JIJIsI 00pOOKH OEHTOCHUX 1 MeprU(DITOHHUX
po6 ([duaromoBsie ..., 1974).

Jns BUroTOBNEHHS cMonu EnpsiieBa BHKOPUCTOBYIOTbH
3a37aJIeriib OUMIICHNUI Ieperonkoro animin. J{is poro 100 cm?
aHUTIHY HaJTUBAIOTh y MUKy 00’emom 0,5 1 i momators 100
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cm® 40% dopmariny, HaKPUBAIOTh T'YMOBOK a00 MPUTEPTOO
CKIITHOIO TIPOOKOIO 1 300BTYI0TH mpoTsiroM 30-40 xBunuH. [Ipu
[IbOMY TUIAIIKY OXOJO/DKYIOTh i CTpyMEHEM BOAM (peakiris
ex3orepmivyHa). Komu BuiiIeHHs Terjia CTaHE TOBUIHHIIINM,
MIPOAOBXKYIOTh 300BTYBAHHS JI0 CTBOPEHHS MPYXKHOI TPYIKH
TicTonoi0HO1 KoHcHcTeHIli. OTpUuMaHy Macy IMEepeHOCATh Y
TEPMOCTIWKMIA XiMIYHHI cTakaH 06’emom 1 11, nomarots 16 cm?
KPHW)KaHO1 OITOBOi KHUCIIOTH, CTaKaH CTAaBJISITH Ha a30€CTOBIi
MPOKJIA/II Ha €JIEKTPUYHY IUIUTKY 1 mimirpiBaroTh. Criouatky
plauHA THUATBCS 1 JKOBTIE, MOTIM CTa€ mpo3oporo. Harpianus
cmoiu TpuBae 3-4 ronunu. Lle# mpomec HEOOX1THO TPOBOIUTH
a00 Ha moxaBip’1, a00 y BUTsDKHINA madi. s Bu3HaYeHHS MipH
TOTOBHOCTI CMOJIH 11 KParuTio CKJISTHOIO TTAJTMYKOIO IEPEHOCATh Ha
IpeIMEeTHE CKJI0 —BOHA HE TOBUHHA PO3TiKaTucs. Jlani kparisiMu
CMOJIy HaHOCSITh Ha CKIISHY IUIACTUHKY, MICJIsS 1X 3aCTUTaHHS
kparuti (3-4 MM) BIIOKPEMITIOIOTH CKaJbIIesieM 1 30epiratoTs y
CKJIIHIM OaHIll 3 mpuTepToro mpodOkoro. Ilicims oXomomKeHHS
CMoOJIa TIOBMHHA OyTH CBITJIO-OypIITHHOBOTO KOJILOPY, TBEPIOIO,
KPUXKOIO 1 JIETKO BIJIOKPEMJIIOBATHUCS BiJ[ CKJa CKaJbIICJIEM.
3a oguH pa3 MokHa npurotyBatu SO T cMoJIH, 3 SIKOT MOYKIIUBO
BUTOTOBUTH JIEKUJIbKA COT MOCTIMHUX mpernapaTiB. CepenoBuiie
MOBMHHE MaTH KoedilieHT 3ajoMiieHHs (n) Outeine, HDK 1,6
(upoMy BizMOBIA€OTH cepenoBuia Enpsmesa (n = 1,67-1,68),
Pleurax (1,75-1,77), Hyrax (1,71), Naphrax (1,71), ane ne Styrax
(1,58)). [lnsa oOpoOKHM TUIAHKTOHHUX J1aTOMOBHUX BOJIOPOCTEH
BUKOPUCTOBY€ETbCS 1HIIA MeTonuka. 3okpema, 50% pozuuH
MEPOKCUIY BOJHIO JIOMAIOTh IO Kparuli mpoOu 1 BUTPUMYIOTh
il TIBrogWHMW, MCJISA YOro CTYJIKH J1aTOMOBHX BOJOpPOCTEH
BIJIMMBAIOTh JHCTWJIBOBAHOIO BOMOIO BiJ mepokcumy. lLlei
METOJT 3 TOYKH 30py €KOJIOTii BOJOPOCTEH OUIBII YHCTHH IS
OTOUYIOIIOTO CEPEIOBHINA, HIK BUKOPUCTAHHS MiIHEPAJIbHUX
KHCJIOT.
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2. MeTtoau A0CTiAKEHHS] MOPCHKOIO i NMPiCHOBOJAHOIO
Makpo(piTobeHToCcy

BuxopucranHs BomopocTeld Ta BHINUX BOJHUX POCIHH
B EKOJOTrIYHOMY MOHITOPUHTY MOPCBKHUX 1 MPICHOBOJIHUX
aKBaTopii € 3araabHOBigOMOIO MpakTHKolo (Kamyruna-I'yTHuk,
1975; lyouna u np., 1993; bapunosa, 2006).

Ile oOymMOBIEHO THM, IO BOJOPOCTI, SK BHXIAHA JIAaHKA
JAHIIOTa  KUBIICHHS, MPUIMAlOTh aKTUBHY ydYacTb B
TpaHcopMallii peuoBUH Ta €HEPrii, a TOMy BOHHM HEPIIUMU
pearyroTh Ha 3MiHU €KOJIOTTYHOTO CTaHy BOJAHOTO CEpeIOBHILA.
B Mopsix CBITOBOTO OKeaHy BOJIOPOCTI-MaKpO(]iTH 30cepeKeH1
B OCHOBHOMY Ha TNPUOEPEKHOMY MIJIKOBOAJ, SIKe 3a3Hae
HANOIIBIIOT0 AaHTPONOTeHHOTO BIUIMBY, a TOMY IX pOIb B
MiATPUMAHHI TYT €KOJIOT19HOI PIBHOBArW 3HAYHO MOCHITIOETHCS.

Makpoito6eHTOC MpeAcTaBIeHU K OJHOPIYHUMH BUIAMU
(OunbiricTy), Tak 1 Oaratopiunumu (Bomopocnu..., 1989). Lle
NpEe/JCTaBHUKU TakuxX BigauniB Bopopocteil sik Chlorophyta,
Phaecophyta, Rhodophyta, Charophyta ta Xanthophyta (pix
Vaucheria), a Ttakox Bumi BogHi pociauHu. CTaH JesKuX
OaratopiuHuUX BH[IB BOJOPOCTEH Ja€ IHTETpOBaHHUN BIIIyK
Ha OaraTopiyHM BIUIMB HECHPUSTIMBUX UYMHHMKIB. Takoro ik
GbyHKIIIEO HAIIEH] 1 IesKi (PITOIIEHO3U BOIOPOCTEH, HAPUKIIA],
Cystoseira, Phyllophora, Ulva, Chara Ta BUIIUX BOAHUX POCITHH
— Zostera, Potamogenon, Phragmites Ta iH1Ii.

YrpynoBaHHsI Makpo}iTiB BUBUAIOTH 32 MOPHOMETPHUUHUMH
MOKAa3HUKAMH, (DIOPUCTUYHUM CKIIQJIOM, YHCENBHICTIO Ta
6iomacoro. JlocmimKyloTh KOpENSIiiHI 3B’S3KM MDK LHUMU
MOKa3HUKAaMHU Ta SIKICTIO CyOCTpaTy, COJIOHICTIO, OCBITJICHHSIM,
TIIPOIMHAMIKOIO, KOHICHTPAII€I0 TOXHUBHUX PEYOBUH 1
MOJIFOTaHTIB. MakpodiToOOEHTOC BUKOPHUCTOBYIOTh ISl OIIIHKH
€KOJIOTIYHOTO CTaHy BOJAHUX €KOCHUCTEM SIK Y KOPOTKOCTPOKOBIN
CTpec-peaxiiiii, Tak i B IOBFOCTPOKOBIM MEPCIIEKTUBI 3MiH 3a il
MOCTIMHUX HETaTUBHUX YMHHHKIB.
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2.1. HeoOxigHi MaTepiaiau Ta 00/1aIHAHHA

Jns 3pizaHHs  MakpogiTiB 3 TBepaux CyOcTpariB Ha
npudepeKHOMY M1JIKOBOAII MOYKHA KOpPHUCTYBaTHUCS
OpSIMOKYTHUM  METaJeBHUM  IIKPeOKOM 31  CKOILIEHOIO
3arocTpeHoro rpanHio. Ha mpoTtunexxnomy Bijx i€l rpani 6ol
cKkpeOKka KpimuTbcs aepxak moTpiOHoi nomxkuHu. Ha pamii
cKkpeOKa 3a JOMOMOTOI0 OTBOPIB MPHUKPIIUISIOTH MIIIEUOK JUIs
BJIOBITIOBAHHSI 3pi3aHUX Bogopoctel (puc. 1).

Y TpiCHOBOOHMX BOIOMMAax 3 II€l0 METOK MOXKHA
BUKOPHCTOBYBATH 3BHYaiiHI Tpabii 3 3akpilUIeHUM Ha HUX
IIMaTKOM MeTaleBoi CiTku 3 po3mipom uapyHku 0,25-1 cm?’.
I1s poboTa BUKOHYETHCS Y BHUCOKHX (pHOAIBCHKUX) T'YMOBHUX
4000TsX a00 r'iIPOKOCTIOMI.

Ha OGinpmmx mmbunax mpu poOoTi 3 4yoBHa abo cyaHa
s BigOopy MakpodiTiB  BHKOPHUCTOBYIOTh THOYEPIAKH
“Ilerepcena” 3 miomieto 3axoruieHus 0,1 m* ado “Okean” — 0,25
M?, a TaKOX apary. J{jis miIBoAHOTO CIOCTEPEKEHHS 3a JJOHHOO
POCTIMHHICTIO BUKOPUCTOBYIOTH JIETKOBO/IOJIA3HE CIIOPSIKEHHS
(Macky). Y npiCHOBOJHUX BOJOHMAaX 3 HEBUCOKOIO MPO30PICTIO
BOJM MOXKHAa BHKOPHCTOBYBAaTH 3acKieHy 3 000X OOKiB
IUTACTUKOBY TPyOy (moBxkHHOIO Onu3bko 1,5 M 1 miamerpom 10
cM) — rigpockon. OauH ii KiHelb 00BaXXHIOIOTH METAJICBHM
KUTbIeM (TUTACTUHOIO CBHHIIKO). PO3MONin JOHHOT POCIUHHOCTI
MOXHa (DIIBMYBATH 32 JIOIIOMOTOIO TTi/IBOHOI KIHOKAMEpH.

JUis  KiAbKICHOTO OOMIKY MakpoQiTiB BHKOPUCTOBYIOTh
pamku posmipom 10 x 10 cm, 20 x 20 cm a6o 20 x 40 cm. [HkomH
Ha 3apOCTSAX BUIIMX BOJAHUX POCIHUH BUKOPUCTOBYIOTH OOJIIKOBY
pamy 100 x 100 cm. Ilim yac ¢rOpUCTHYHHX TOCIIIKEHb
HEOOXiTHO MaTu 3 Cco0O0I0 WIOJACHHUK, YOPHOBI ETHKETKH,
MPOCTHIA OJIiBEIb, PYyUYKY, HEOOXITHUHN 3amac TapH (MOJIMEpHUX
MaKeTiB).
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2.2. 30ip i Ppikcania marepiany

3i0paHi 3pa3ku BOAOpPOCTEN (BUILMX BOAHUX POCIIHH)
MEPEHOCATH Y TIOCY/ (TOJIETHUIICHOBUH TaKeT), Kyl BKJIATAI0Th
THMYacOBY €THKETKY 3 iH(popmalliero po aary, micie 30opy (Ne
CTaHIii) 1 Horo ocoOMMBOCTI, Mpi3BHIIE TOrO, XTO 3i0paB. Lo
K 1H(POPMAIIIIO0 3aHOCSTH 1 10 MIOJACHHUKA. 3a HEOOXiTHOCTI Ha
Micii TpoBOIATH (HOTO3HOMKY. SIKIO OyB KOPOTKOCTPOKOBHIA
BUi3/] (OIHOZIEHHUH ), TO 310paHuii CBIXKUI MaTepial J0CTaBISAIOTh
y 1abopatopito 1 30epiraroTh y XOJOIMIBHUKY. Y TOMY BUIAIKY,
KON 1151 poOOTa BHKOHYETHCS MPOTSITOM OUIBIIIONO 4YacOBOTO
TepMiHy, 310paHi 3pa3ku MakpodiTiB 3pa3zy X (QIKCYIOTb Yy
BIJIMOBITHUX €EMHOCTSIX 4% po3durHOM (hopMaitbaerimy. Takox st
JIOBTOTPUBAJIOTO 30epiraHHs 3pa3KiB MOYIIUBE X 3aMOPOXKYBaHHS
y MOpO3WIBHUX KaMepax. Bullll BoaHI pocIuHU 3pa3y K MOXKHA
3aKJIaJIaTH 70 TIOJLOBOI TepOapHOT MaKy.

2.3. O0poOka npoO BogOpoOCTEel TAa BUIIIMX BOXHUX POCJIHH

3i0pani 3pa3Kd MUIIXOM TPOMHUBAHHA Y UHUCTIH BOAI
3BUIBHSIIOTH BiJl CTOPOHHIX JOMINIOK (ITICKY, OMTHX Yepemnariox,
MYJUCTUX YacTOUOK ToIIo). [loTiM BOAOPOCTI TEPEHOCITH
JI0 KIOBETH 3 HEBEJIMKOK KUIBKICTIO BOAU 1 3a JIOIOMOTOIO
MiHIETa COPTYIOTh 32 OKPEMUMH BHUJAMHU, SIKI TEPEHOCSTH B
gamku [lerpi. IneHTH(]iKyIOTH BOIOPOCTi, BHKOPUCTOBYIOUU
BU3HAUHUKHU I MOpChkuX (3uHoBa, 1967; Tkauenko, 2011;
Milchakova, 2011) i npicHoBonHux (Busznaunuk..., 1988, 1979,
1991, 1993; Omnpenenurens..., 1953, 1980) Bomopoctel Ta
KBITKOBUX pociuH (Onpenenutens.... 1987).

Cnani fmedKMX BHJIB YEPBOHUX 1 XapOBHX BOAOPOCTEH
IHKpYyCTOBaHI BamHOM, a00 > BOHHM HMBYTh Yy BaIHIKOBHX
noporax (cBepansui  Bogopocti). s iX  IOCTOBIpHOTO
BU3HAUCHHs HEOOXiTHO TIPOBECTH MACKAIBIIMHYBAaHHA IUX
BOIOpPOCTEH 3a3Buuai, 1e pooOJsATh 3a JOMOMOTOI0 MOJOYHOT
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KHCJIOTH, a B pa3i 1 BIJCYTHOCTI BHUKOPHUCTOBYIOTH COJISIHY
KHCJIOTY. PO3YMHUTH BarmHO y MOPCBHKUX KIPKOBHX YEPBOHHUX
BOJIOPOCTEH MOYKHA TAaKOX 3a JIOTIOMOTOI0 peakThBy MeiicoHa:
4 wactuan 10% HNO, + 3 1. 70% C,H.OH + 3 4. 0,5% CrO,
(IlImakosa, 2001). ITorim MaTepias MiACYUIYIOTh 1 pOOIATH
3pi3H.

BonopocTi KO)KHOTO BHLy 3BaXKYIOTh OKPEMO, 100 OLIHUTH
ix Bknaa y popmyBaHHs O10MacH MEBHUX JOHHUX (PiTOIICHO3IB.
VY BHUIIUX BOJHHMX POCIUH OKPEMO 3BaXKYIOTh KOPECHEBHUIIHY
1 crebmoBy uactuHH. [lepen 3BaKyBaHHSM TMiAPAXOBYIOTh
KUIBKICTh €K3EMIUIAPIB CIIAHEH BOIOPOCTEH (SIKIIIO 1€ MOKITUBO)
Ta BUILUX BOJHUX POCIIHH.

I3 3i0panux 3pa3kiB BOMOPOCTEH 1 BHINUX BOJHHUX
pOCIMH TOTPIOHO TAaKOXK BHUIOTOBIATH TepOapidd, SKHid €
JOKYMCHTaJbHUM MiATBEPIKCHHSAM (IIOPUCTHYHUX 3HAXI1JIOK.
JIjist 1IbOTO ClTaHb BOOPOCTEN MEPEHOCATh y IIMPOKY BAHHOUKY
3 BOJIOI0, TTOTIM 3aHYPIOIOTh IiJ] ClIaHb IOTPIOHOTO PO3MIpy JIUCT
IynKoro mnanepy. BomopicTs 10aitinBo po3npasisitoTh Ha anepi
1 00epexHO BUHMAIOTh 13 BOJIM, MIICYIIYIOTh 1 3aKIaJa0Th i
OoTaHIYHMN Tpec sl KiHIeBoro BucymryBaHHS (CKBOPIIOB,
1977). Ilepen um repOapHUl 3pa30K BOAOPOCTI 3BEPXy CIi
BKPUTH TMOJIETUICHOBOIO TUTIBKOIO 1100 YHUKHYTH HPUIHIIAHHS
BOJIOPOCTI 70 CYIIMJIBHOI «pyOamkuy. [lamip 3 BUCyIICHUMEU
eK3EeMIUIIpAMHU  BOJIOPOCTEH MPHUKICIOIOTh Ha CTaHAAPTHI
repOapHi JIUCTH 1 3aKPITUTIOIOTh HA HUX 3allOBHEHY ETHUKETKY.
Buti BonH1 pOCIMHY BUCYITYIOTh TAKUM 5K€ YMHOM, SIK 1 HA3eMHI
POCIIMHU, a MOTIM MOHTYIOTh Ha CTaHJIAPTHI repOapHi JUCTH.

3araabHa 0iomaca pamku (TJIOMIAIKH) TIPEACTaBIsiE COO0I0
cyMy 6iomac BUIIB, K1 B Hil BUsiBiIeH1. Ha koxHii cTaHLii OepyTh
3-5 TIomaMoK 1 AT HUX BUPAXOBYIOTh CEPEIHIO BEIHYHHY
Oiomacu. /Iy mepepaxyHKy 6ioMacH B I/M” IOTPIOHO BpaxyBaTH
PO3MIp TUIOMIAAKH (PaMKH) 1 CEpEIHIO BETUINHY MPOCKTUBHOTO
MOKPUTTA MakpoQiTaMu JTHA B PaliOHI JOCIIHKEHHS (CTaHIIIT).
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3. MeToaunka noc/iiI:KeHHs JTiXeHi30BaHUX rpudiB ado
JUINAHHUKIB

JlixeHizoBaHi1 rpudu (JMIIAMHUKN) — 1€ OPTraHi3MH, B SKHUX
MOETHAHO B MYTYaJiCTUYHOMY CITIBICHYBaHHI aBTOTPOQHI
¢ikoOIOHTH-BOZOPOCTI 1 TeTepoTpoHUil  MiKOOIOHT-TPUO.
B3aemoBimHOCMHM Tpuba 3 BOJOPICTIO BHU3HAYAIOTH  SK
cuMbioTpodHi, mpruoMy cuMOIOTPOdi3M MPHUBHIC ICTOTHI 3MiHA
B MeTalodi3M 000X OpraHi3miB, IO MPHU3BEIO O YTBOPEHHS
HOBHUX ()OpM TaJIOMIB, K1 BIAPIZHSAIOTHCS BiJ BUIBHOXKHBYYHX
BUIB TpubiB Ta BojopocTeil. CUMOIOTHYHI B3a€EMOBIIHOCUHH
MDK rpr0aMu Ta BOIOPOCTSIMH MOXKYTh MaTH aHTaroHICTHYHUH,
MYTYaJIiICTHIHUH XapakTep a00 XxapakTep KOMEHcalli3Ma, IPUIOMY,
3 BIKOM JIMIIaHUKA TUT B3a€EMOBIJIHOCHH MO 3MIHIOBATHCS!.

MikoOIOHTH JUIIAWHUKIB BIAHOCSATHCA TEPEBAXKHO JI0
Bifiny Ascomycota (30kpeMa, IO TMPEICTAaBHUKIB TMOPSIKIB
Lecanorales, Lichinales, Peltigerales ta iH.), a B ngesIKux
BUMAJIKax — 70 Biaainy Basidiomycota. DikoGiOHT mepeBaKHO
MPEJCTaBICHUN 3€JI€HUMU a00 CHHBO3EJIEHUMHU BOIOPOCTSIMHU.
MikoOiOHTH TpaHMLiiHO PO3MIANAIOTh y CKIaal rpu0iB, ane
ocobmuBocTi iX Mopdororii, exonorii Ta 610XiMmii 1CTOTHO
BIJIPI3HAIOTHCS BiJ] 1HIIMX ACKOMILETIB, TOMY JUIsl 3pY4YHOCTI
JXEH130BaH1 TPUOY BUILISIOTH SIK OKPEMY €KOJIOTIUHY TPYITY.

Po3pi3HstOT  Tpu  OCHOBHI  JKWUTTeBI  (opmu  cliaHi
JUIIAHHNUKIB: HAKUIHY — y BHUIVISAL KIpKH, 3€pHHUCTOrO abo
MUIYBaTOr0 HAaJbOTY; JHUCTYyBary — y BHUIVISI JIOTIATEBUX YH
pO3pi3aHKX IJIaTIBOK pi3HOI (opMU Ta po3Mipy; KYIIUCTY — y
BUIVIAJI TPSAMOCTOSIYMX UM 3BUCAIOYMX, PO3TaTyKEHUX abo
HEpO3TaIy’)KeHUX KymHuKiB. KpiM Toro, € psm mepexigHux
¢dbopM BiJ OJHOTO THUMY CJlaHi 10 1HIIOTO. JIMNIalHUKH MOXKHA
MoOaYuTH Ha TPYHTI, CTOBOypax naepeB, KaMiHHI, CTBOPEHUX
JIIOIMHOK0 00’ €KTax. 3a3BHUYail C1aHb JIMIIAHHUKA PO3BUBAETHCS
Ha MOBEpXHi cyOcrTpary (emi¢iTHi, enimiTHI, emireiHi); piame
BOHA 3aHypeHa B cyOcTpar (eHm0QiTHI, €HIO0MITHI, €HIOTeHHI).
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VY BuUnNaAKy, KOJU CJaHb 3aHypEHa, Ha TOBEPXHI CyOcTpary
[IOMITHI JIMIIIE TUIONOBI TijIa.

VY 3B’s3Ky 13 3HAUHUM TOIIUPEHHAM JTUIIAWHUKHA BiAITPAIOTh
BaYKJIUBY POJTb Y IPUPO/Ii SIK TPOAYIIEHTH 010MaCH, TIOCEISI0UYHCh
Ha ripChKUX IMOPOJIaX, BOHU CIIPUSIOTH IX BUBITPIOBAHHIO, a ITICIIS
BIIMUPaHHSI YTBOPIOIOTh HEBEJIUKY KUIbKICTh TYMYCY, Ha SIKOMY
MOXKYTb OCEJNIATUCS 1HII1 POCIUHU. JIMIIaTHUKY € YKPUTTAM Ta
kero g Oarathox 0Oe3xpeOeTHUX TBAapWH, KPIM TOTO, HUMU
JKUBJATHCS 1 Jedki xpebetHi. Hacammepen BOHM € IIHHUM
KOPMOM TSl TBHIYHUX OJICHIB. JIIOAMHA TaKOK BUKOPUCTOBYE
JUIIAHHUKH B TOCTIOAAPCHKIiH MiSUTBHOCTI: B 1XKy; 3 JIMIIAHUKIB
n00yBalOTh CIUPT, JAKMYC; SIK CHPOBHHY JJIs TapdymepHOT
MIPOMUCIIOBOCTI; B MeAMIMHI. JINIIalHUKY BUKOPUCTOBYIOThH Y
TaK 3BaHMX JIIXCHOMETPIi Ta JiXeHoIHuKaIlii. JIixeHoiHauKaIis
OCHOBaHAa Ha YYTJIMBOCTI JIMIIAWHHUKIB 70 aTMOC(epHOTro
3a0pyaHeHHS. 3a BUIOBHM CKIJIAJIOM, PSICHICTIO, YacCTOTOIO
TPAIUISTHHA Ta MBUAKICTIO POCTY JHUIIANHUKIB BU3HAYAIOTH Mipy
3a0pyaHEHHS MOBITPA. Y JIIXEHOMETpli MpUIMaloTh 10 yBaru
pO3Mip claHi JHIIAHHUKA, SKa 3aBISKH TPUBAJIOMY KHUTTIO Ta
MOCTIMHIN MIBUIKOCTI POCTY A€ MOXJIUBICTb BHU3HAUUTHU BIK
ripChKOT MOPO/IU, Yac BIICTYITY JTLOJOBHKA a00 Yac OyaiBHUIITBA
CHIOPY/L.

3.1. HeoOxinHi MmaTepiajm Ta 00JaJHAHHSA

Jlnis BUsIBIEHHS 1 BiZOOPY 3pa3KiB JHUIIAWHUKIB B MOJLOBUX
yMOBax HeOOXiJHa JIymna, FOCTPUH HIXK, 3yOMJIO, MOJIOTOK Ta
MaJIeHbKa COKMpa. 3yOuIo i MOJIOTOK MOTPiOHI, 00 BiOUBATH
3 TBEpIAOro CyOCTpary MIMaTKd TOPOIM 3 JIMIIAWHUKAMHU,
TaKOX 3a JOMOMOTOI0 HOXa Ta COKHMPH 30MpAIOTh 3pa3KH 3
Kopu JepeB. 3i0paHi IWIMAWHUKH 3aKiIagaloTh B TepOapHi
MaInKy, PI3HOMaHITHI HEBEJIMKI KOPOOKU YH IJIACTUKOBI OAaHKH,
€TUKETYIOTh, a MOTIM, MICJs MiATOTOBKH, 3pa3KH PO3MILIYIOTh Y
KapTOHHI KOPOOKH.
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[Ipn BH3HaYeHHI JUIIAWHUKIB Yy KamMepaJbHUX YyMOBax
BUKOPHUCTOBYIOTh O1HOKYJISIPHY JIYIy Ta CBITJIOBUN MIKPOCKOII 3
00’€eKTHBaMH, 1110 Jat0Th 30UIbIeHHs BiA 8 10 90 Ta oKynsipamMu
Bin 7 nmo 15 3 oxymsap-mikpoMeTpoM. /Jlns BUroTOBIEHHS
MIKpPOCKOIIIYHUX IperapariB IMOTPIOHO MaTh TOCTpi Jie3a,
NpeAMETHI Ta HAaKpWBHI CKENbI, NpenapyBajbHYy TOJIKY,
GbinBTpyBaIbHUN TAITIP, BOLY, HACTYITHI PO3UYMHU PEAKTHUBIB.

PeaktuB K — 10%-nuii pozunn KOH y Bogai. Lleit peaktus
HailuacTille BUKOPHUCTOBYIOTH Yy JixeHosorii. Ilo3utuBny
peakiiito BiaMidaroTh K «K+ xoBTHit» abo «K+ uepBoHMI»,
HEeratuBHy — K «K—».

PeakTuB C — KOHIIEHTPOBAaHUI BOJHUI PO3YUH I'IOXJIOPUIY
kanbuio — Ca(ClO),, ocranHiM 4acoM HOro 3aMiHIOKThL Oy/ib-
SKUM XJIOPBMICTHUM ITOOYTOBUM BiJIOLTIOBaYeM (HANPUKIIA,
«binuznay). Crixnam’ssTaTh, 110 3 YaCOM PEaKTHB PO3KIIaJA€ThCs
3a gocTymny noBiTpa. HasBHICTE a0 BIJCYTHICTH KOJBOPOBOI
peaxuii mo3Ha4arTh Sk C+ a6o C-. YV Aeskux BUIIB JUIIAHHU-
KiB BUKOpHUCTaHHA juie C-peakTuBy HE BUKIMKAE KOJIbOPOBOI
peakiIlii, Tak camo sK 1 3actocyBaHHs juiie K-peaktusy. [Homi
KOJIOPOBA PEaKIlis BUSBIISETHCS JIUIIE B TOMY BUIAIKY, SKIIO
crovaTky cianb 3MouuTé K-, a motim 3pa3zy xx C-peakTHBOM.
[Toni6Ha peakiris mo3HavaeThes ik KC+ 3 3a3HaYEHHSM KOJIBOPY.

Peaktus J — po3uun J y KJ (peaxrus Jlroromns). Lleit peaktus
IIMPOKO BUKOPUCTOBYETHCS [T BUBYCHHS AITIKAIbHUX CTPYKTYP
CyMOK rpuba. PeakTuB nae cuHe 3a0apBieHHs, sIKe 1HOI MOXKE
3MIHIOBAaTUCS Ha YepBOHO-0ype abo 3eneHyBare yu Oypo-»KOBTE.
HasBHicTb a00 BiZICYyTHICTh 3a0apBieHHS MO3HAYaeThes J+ abo
J-. YacTo a5t BUSIBIIEHHS TIMEHIabHUX CTPYKTYp CTaHJapTHUN
po3unH JIFOrosst pO3BOAATH AUCTHIIHOBAHOIO BOIOKO Y 2 Pa3H.

Peaktus P — posunn napadeninenniamina — C H,(NH,)..
[Ipu poGoTi BUKOPHCTOBYIOTH Horo cruptoBuii poszuuH (0,1
r peaktuBy Ha 5 Ma 95% cnouprty) abo HacHUEHUH pPO3UHH
napageninenaiaminy B Ttiocynbpari (Na,S O,). Ilosurueny
peakuito BigMmiyarTh K «P+» abo «Pd+», HeratuBny — «P—»
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a60 «Pd—». Posumn mnapadeHinieHiaMiHy BUKOPHUCTOBYIOTH
JIUTIIE POTATOM OJTHI€T JOOH, OCKIJIBKH BiH IIBUIKO PYHHYETHCS
Ha TOBITPi, TOMYy Iiepe] TPOBEACHHIM aHaJi3y HEOoOXiITHO
TOTYBaTH CBIKUMA pO34rH. PO3YMH TOKCHYHUH, Ma€ KaHIIEPOTeHHI1
BJIACTUBOCTI, INIBHUJIKO BCMOKTYETbCA dYepe3 MLIKIpy, TOMY
MpaloBaTl HEOOXIAHO B TYMOBHX pyKaBHUYKaX, PETEIbHO
JIOTPUMYIOUYHUCH TTPABUJI TEXHIKH OC3TMEKH.

IHoni BuKopucToBYIOTH Taki peaktusu sk HNO,, NH,, H,SO,,
HCI nans nessikux iHIIUX KOJTLOPOBUX PEAKITIN.

3.2. 36ip maTepiajy B NoJILOBUX YMOBAaX

30ip JMIIaHUKIB B TOJBOBUX yMOBaX — OCHOBa
MONAJBIIIOTO BUBYCHHS iX PI3HOMAHITTS, OCOOIMBOCTEH
MOIIMPEHHS Ha TEPUTOPIi, CTaHy JIIXeHOO10TH Ta BUKOPUCTAHHS
B OiomoHiTopuHTY. EkcmenumiiiHuii MapmpyT TOBUHEH
BpaxoByBaTH OlOKJIIMaTH4YHI, T€OMOP(}OIOTidHI Ta TEONOTIYHI
0COOIMBOCTI TOCTIHKYBAHOI TEPUTOPIT 1 BKITIOYATH BCl MOYKIIUB1
MicIIsl ICHyBaHHS JIMIaiHuKiB. Ciijl 3BepTaTH yBary He TUTbKH
Ha Makpo(OpMH JTUIITAHHUKIB, ajie i Ha MIKPOJTUIITAWHUKH, STKUX
O1IBIIIE TTOJIOBUHH Y JIIXEHOO10TI TIEBHUX TEPUTOPIH.

[Tpu mocnimxeHH] TUITAaRHUKIB HEOOX1THO BECTH TOJIbOBHMA
IIOJICHHUK, JIe, OKpiM 1HdOopMaIllii Tpo Miclie, 1aTy, OCOOITHMBOCTI
TepUTOpii, CiJ BKa3yBaTW 1 Taki JAeTaml, SIK OCBITJIEHHS,
0COOIMBOCTI MIKpOKITiMaTy Ta Mikpopenbedy. HeoOxiaHo Takox
3a3Ha4yaTd KOOPAMHATH MICIb 300py 3pa3KiB 3a JIOMOMOTOIO
HaBiraropa, Hanpukiaa, GPS Garmin.

B xoxi excriequitiii 3pa3ku BiIOMparoTh 3 pI3HUX CyOCTpaTiB:
TIPCHKUX TOPif, TPYHTY, POCIMHHHX PEIITOK, MOXIB, 3 KOPH
JIepeB, KYIIIB 1 HalT BYarapHHUKIB, KICTOK, 2 TAKOXK aHTPOITOTCHHHUX
cyOctpatiB — OeTony, mudepy Ta iH. 30Mparoun 3pas3Ku, CIifT
BpaxOBYBaTH OPIEHTAIIIIO OO0 CTOPIH TOPU30HTY Ta crieu(iaHi
€KOJIOTIYHI YMOBH (3aTiHEHICTh, BOJIOTICTh TOMIO). OCKIIbKH
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Pi3HI BUJIM JIMIIAWHUKIB MOXKYTh OyTH MPUYPOYEHi IO TIEBHOTO
MIKpPO- Ta, HaBiTh, HAHOPEIbE(DY, TO CIIiJT YBAKHO 0OCTEKYyBaTH
PI3HOMaHITHI CyOCTpaTHO HEOAHOPITHI EKOHIIIII.

[Tpu 30upaHH1 TUITAWHUKIB 3 TBEPAOTO CyOCTpaTy 3pydHiIIe
BCHOTO BIIJIIJISATH 3pa3KH, 11O POCTYTh OIS oro kparo. Skiio
HEOOX1aHO 310paTh eK3eMIUIIp, 0 pOCTe HE 3 Kpar KaMeHS,
MoTpiOHO 3yOMJIOM TOIEpeaHhO BUIOBOATH HABKPYTH ClaHi
3armmOuHy. HeoOximHo BimOWBaTH MO 3MO31 TOHIII IIMAaTKH
KaMeHs 1 caMme Taki, mo0 Ha HuUx Oyma abo Iija CiaHb,
a00 3 JIOCTaTHO BAXIJIMBUMH ISl BU3HAYCHHS YaCTUHAMHU
JUIIafHUKA: Kpall cllaHi, MiJciaaHb, TUIoAoBI Tuta Ta iH. [lpum
MIPOBEICHHI MOHITOPUHTOBUX POOIT 3 TUIIIAHUKAMH, 0COOIUBO
Ha TepUTOpli MicTa, CJIiJI 00OB’SI3KOBO 3aJUIIATH YAaCTUHY iX
TaJOMy B MPUPOIHOMY CTaHi JJIsl IOTO BiAHOBJICHHS. 3aTy4aTH
JI0 TepOapiro CIiJ M0 MOXKIJIMBOCTI HEBEJIUKI IIMATKH TBEPAUX
cyOcTpaTiB 1 TOHKI 3pi3M KOpW 3 BIANOBIAHUMH BHUAAMH
JUIIARHUKIB. 3 TIOPII, IO MAIOTh TBEP,Ly TOBCTY KOPY, 3pyUHIIIIe
3pyOyBaTu 3pa3Kkd COKHPOIO, ab0 HOXEM Ta MOJIOTKOM:
NPUCTAaBUTH HIX JIE30M JIO JIEPEBa, Ta, JIETKO MOCTYKYIOUH TIO
HbOMY MOJIOTKOM, 3pi3aTH TMMOBEPXHEBUU IMap KOPH pa3oM 3i
CJIaHHIO (HaMararoJuch He TOMIKOANTH KaM0iit). Emireiini Buan
30UparoTh, 3pi3yr0OUN TOBEPXHEBHH IIap TPYHTY.

Y TonboBHX yYMOBax 3pa3Kd JIMIIAWHUKIB 30MparoTh
abo y crerianpHI TepOapHi MakeTH 3 I[yNKOTro mamepy (puc.
1), abo 3aropraroTb y M’AKWUH mamip 1 TOTIM PO3MIIIYIOTh
y HEBENWKI KOPOOKM 4YM TUIACTUKOBI OaHKH, B 3aJIEKHOCTI
Bil JaMKOCTi cyOctpary. Taki €MKOCTI 3pyd4Hi JJIS JIAMKOTO
MaTepiary Ta HEBEJTUKHUX 3Pa3KiB, OCKUIBKU BiH HE pyHHYETHCS
MpU TpaHCHOPTyBaHHI. bakaHo B omMH makeT abo KOPOOKy
MOMIIIIATH 3pa3KHu 3 OJHOTO JIOKAJITETY (TOUHIiIIEe — CyOcTparo-
€KOTOIY) — 3 OJTHI€T TUISTHKH CTOBOYPY, 3 OJTHI€T NUITHKYU CKEJli Ta
iH. Takux makeTiB 3 TUMIAHHUKAMH 3 OJHOTO MICIIS 300py MOXKE
OyTu nmexinpka. Jlo KOXKHOTO 3pa3ka JUIIaifHuKa 0OOB’SI3KOBO
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JI0/IA€ThCSA eTUKETKA. 1i 3MiCT Mae JyKe BaKIMBE 3HAYECHHS Y
MOAJIBIIN POOOTI 13 310paHUM 3pa3KOM.
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Puc. 1. I'epbapHi nakeTu 1Jis THIIAHHUKIB

BnonboBrx yMOBax HalMCH HAHOCATH HAKOHBEPT, 00 MUILY Th
Ha ETHKEeTKaX MNpOCTUM ojiBueM. Ha eTukeTii HaBOIUTHCS
HacTynHa iHdopMalist mpo Micie 300py: 007acTh, paiioH,
MPWIEIINI HaceJIeHNH MyHKT Ta NpUOIN3HA BIJICTaHb 10 HBOTO;
CTenoBa JUISTHKA, JOJWHA PIUKH, Oajika, CXUIU MOPs, JINMAaHY,
ropa, XpeOeT; y BUIAJIKy JICOBOTO MAacHBY HEOOX1THO BKa3aTH
JICHULTBO Ta KBapTaj; 3allOBiHA YU HE 3aIllOBIHA TEPUTOPIS;
SIK BUKOPUCTOBY€ETHCS TEPUTOPIsl (ITaCOBUILE, 3aHEN0aHE MOJIE,
HEBT1/1); KOPOTKO — MPO YMOBHU MICLE3POCTaHHS (POCIUHHE
yTPYIIOBaHHs, €KCIIO3HU1Isl, Mipa OCBITJIEHOCT] Ta 3BOJIOKEHHS,
HaOMMKEHICTh 710 Oepera BOIONMM, BUXOJIU TIPCHKUX MOPI,
TUI CyOCTpaTy), IO MOKIIMBOCTI — BUCOTY HaJl piIBHEM MOps Ta
KOOpJMHATH; Aary 300py MoBHICTIO, Hanpukian 22.01.2015 p.;
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MPI3BHINE Ta 1HIIIATU KoJeKTopa. be3 eTuKeTKH 3pa3oK HEe Mae
HAyKOBOT I[IHHOCTI.

B kaMepanbHIX yMOBax 3pa3Ku BUCYIIYIOTh, IPOMOPOXKYIOTh
Ta PO3MIIIYIOTh B repOapHUX TMakeTax, sKi, y CBOI YEpry,
PO3MIIIYIOTh Y KAPTOHHI KOPOOKH.

3.3. [IpuroryBaHHs 3pi3iB Ta BU3BHAYEHHS MaTepiaay

Jlnisi BUTOTOBJIGHHS 3pi3y, HANpHUKIaJ, IUIOJOHOIICHHS
a00 YacTHUHM CIlaHi JIMIIAWHUKA HEOOXiJHO 3pa30K CIIOYaTKy
OYHMCTUTH BiJ] CTOPOHHIX IOMIIIOK i PO3MOYUTH HOTO BOJOIO.
Konu 00’€exT po3mMoKHe, QUIBTPYBaIbHUM MANepOM BUIANISIOThH
3aiiBy BOMy 3 MOro MOBEpPXHI Ta MiJ OIHOKYJISIPOM BiJ PYKH
JIe30M BUKOHYIOTh SIKOMOT'a TOHIII 3pi3U TaJoMy a0o0 IIOJOBUX
Tist. IX AKiCTH KOHTPOMIOKOTH MiJl MIKPOCKOIIOM. 32 JOHOMOIOK0
OKYIISIp-MIKpOMETpa BHUMIPIOIOTH PO3MIpU CHOpP, CYMOK abo
HIIUX JIarHOCTUYHUX CTPYKTYD.

[Tix MIKpOCKOTIOM MOYKHA KOHTPOJIIOBAaTH KOJILOPOBI peaKiii
CJaH1, 3MOYYIOUH 11 Kparielo po34rHY BiAMOBIIHOTO XIMIYHOTO
peaxkTuBy. SIKIO0 HEOOXiHO MPOBECTH PEAKIiI0 CEPLEBUHHOIO
mapy (OCKUIbKM y OaraTrboX BHJIIB peakllii KOpU 1 CepLeBHHU
BIJIPI3HAIOTBCS), TO KOpPY HEOOXiZHO OOEepeXHO BUAAIUTU
(mpemapyBajbHOIO TOJKOID), a Kalll0 PEaKTUBY HAHECTH
Oe3nocepeaHbO Ha ceplieBUHHUI map. [Ipu poboTi 3 peakTnBaMu
HEOOX1HO TOTPUMYBATHUCS TEXHIKHA OC3MEKH.

[Ipu Bu3Ha4YeHHI 3pa3ka Ha HEBEIUKOMY (QparMeHTi
narnepy — JETEepPMiHAHTLI 3aMUCYIOThb HEBEJNHKI IMPHUMITKU
PO HaMBaXJIMBIII 0COOIMBOCTI BUBUEHOTO 3pa3Ka: po3Mipu
CHOp, iX XapakTep, TOBUIMHY TMEHIaIbHOTO 1Iapy, eKCIUITYIY,
KOJIbOPOBI peaKIlii Ta iH.

IIpenapaty, O 3HaXOAAThCA B Kpamuli BOAM, JOBIO HE
30epiraroThCsl, OCKUIBKY MIBUJIKO BUCUXAIOTH Ta 1e(DOPMYIOThCSI.
Konm xouyTh mie Ha Aeskuil yac 30eperTu Impemnapar, To IMij
MTOKPHUBHE CKEJIbIIE JOAAIOTH KPATUTIO IIIIEPUHY, TOTIM IIIILIEPHH,
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110 3MIIIABCS 3 BOJIOIO, 3aMIHIOIOTh YUCTUM TiiIiepuHOM. Takuit
nmpenapar Mo)kHa 30epiratd JOBruil 4yac. AJie HOro HeI0JIIKOM
€ Te, MO OO’EKT TPOXU CTUCKAETHCA Ta 3HEOAPBIIOETHCS.
Tomy moTpiOHO crmoYaTKy Ha BOJHOMY Npemapari BUMIPSITH
[IEBHI Ba)KJIMBI1 UL HOCHIKEHHS JeTajll CllaHl 1 3a3HaYyuTH iX
3a0apBIICHHS.

[InanomipHe BHWBYEHHs JIIXEHOOIOTH YKpaiHM TIIOB’s3aHO
3 IM’sIM BHUJATHOTO BITYM3HSHOTO JiXeHosora — Aubdpena
MuxkomnaiioBuua Oxchepa. Y 1937 p. wum OyB BUAaHUI
«Busnaunuk nmumraitaukiB YPCPy», a3 1956 p. movanock BuianHs
«Dnopu numakiHukiB Ykpainuy. Tak, nepmmii Tom «Dropuy
BHUJ1aHO Y 1956 p., npyruii (Bumyck 1) —y 1968, apyruii BUmyck
Jipyroro Tomy OyB omyOmikoBanuii y 1993 p, TpeTiit (i ocTaHHIN)
Buryck —y 2010 p. Bci Bumie3asHaueHi BUaHHSI € OCHOBHUMH
BU3HAUYHUKAMU JIJIs TUIIAHHUKIB TepuTopii Ykpainu. Kpim toro,
JUISL BU3HAUEHHS MOXHA BHUKOPHUCTOBYBaTH «Ompenenuresb
mumaitaukoB CCCP» (Bum. 1. 1971; Bum. 2. 1974; Bum. 3.
1975; Bun. 4. 1977; Bumn. 5. 1978), Ta #ioro mpoJoBKEeHHS —
«Omnpenenutensp mumainaukoB Poccun» (7, 8, 9 Bur.).

[Tpu neBHUX 3HAHHSAX AHTIIIMUCHKOI MOBH (JIOCTaTHBO B 00CS31
OCHOBHHUX JIIXCHOJIOTIYHUX TEPMIiHIB) MOXXHA KOPHUCTYBATHCS
3aKOPJOHHUMH (IOPUCTUYHUMHU OOpOOKaMU OKPEMHX POJIiB
Ta ponuH Ta Bu3HayHukamu (Purvis et al., 1992; Moberg, 1977,
2002 ta in.).

3.4. ®yopuCTUHYHMI aHAJI3

Ha nanomy erarni cucremMarnyHui CIIMCOK Ta MEPBUHHI JIaHi,
10 BIAHOCSTBCS 7O IBOTO CIHUCKY (PO3MOIiN 3a cyOcTparom,
dbopoditamu, IpUypOUYEHICTH O TIEBHUX POCTUHHUX (hOopMalliid
Ta 1H.) MUIATaE JACTalbHOMY aHalli3y 3 METOK BHSIBUTH
crieniiuHi 0cOOIMBOCTI 010TH, IO BUBYAETHCA. B momiOHUX
JTOCTIDKCHHSIX 3HAUyIIMMH € KUIBKICHI ~XapaKTEePUCTHKH
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010TH, SIKI BUPAXOBYIOTHCS 3a JOTOMOTOI0 Pi3HOMAaHITHUX
CTaTUCTHYHHUX METOIIB.

3.4.1. TakcoHOMIYHA CTPYKTYypa

Buu, 1110 yTBOPIOIOTE 010TY, € peACTAaBHUKAMH HaIBUIOBUX
TaKCOHIB pi3HOro piBHA. CyKYNMHICTh JaHUX MPO KUIBKICTH Ta
MIPEICTARICHICTh HAJBUIOBHX TAaKCOHIB y O10TI HA3MBAETHCS
TaKCOHOMIYHOIO (CHCTEMaTUYHOI) CTPYKTYpoOlo (O6araTcTBOM)
6ioTu. BinoOpakeHHsIM TAKCOHOMIYHOTO 0ararcTBa JJiXeHO010TH
€ YHCIIOBE 3HAYCHHS TAKCOHIB PI3HOTO PIBHS, HAIPUKIAI:
«59 BuaiB 3 24 poxis, S poauH, 3 MOPSAIKIB 1 T. 1.». 3a3HaUCHI
a0COJTIOTHI 3HAYCHHS MOXKYTh Oy TH BUKOPUCTaH1 IIPH MTOPIBHSHHI
010T, 0COOIMBO TaKHUX, 1110 BITHOCATHCS JI0 PI3HUX PETiOHIB.

3.4.2. TunoJsioriyna cTpyKkrypa

InTepec mnpu ¢uopucTHyHOMY aHalli3l IPECTaBISIOTH
MEeBHI yTIPYMNOBaHHS BUJIIB, HANPHUKIAJ, MPUHAJICKHICTH 10
EKOJIOTIYHUX Ta reorpa(iuHux Ipym, IO XapaKTepU3yrTbCs
NEBHUMU CyOCTpaTHUMHU Ta (popMaliiHUMU yHOA00aHHSAMH,
(eHONOTIYHIUMH OCOOMUBOCTSIMH, apeaioM 1 T. iH. Buam,
10 HaJeXaTh 10 ONHIET 3 TaKUX TPYI, YTBOPIOIOTH EIIEMEHT
010TH, a CIIBBITHOIICHHS MIX PI3HUMH €JIEMEHTaMHU yTBOPIOE
TUTIOJIOTIYHY CTPYKTYpy O10TH.

Mo>kHa BUAUTATH KiJIbKa aCTIEKTIB THIOJIOTIYHOT CTPYKTYPH:

- ayTeKOJOIiYHa CTPYKTypa — CIIBBIJIHOLIEHHS BHJIB, LIO
BIHOCATBCS 70 PI3HUX ayTEKOJOTIUYHMX TpyI: Tirpodiry,
me30(iTH, kcepodith Ta iH.; Oazodimym, amumodimM Ta iH.;
remiogitu, cuuodityu Ta 1H.;

- ekoMOpdOJIOTIYHA CTPYKTypa — CITIBBIJHOIICHHS BHU/IIB,
10 BIJHOCATBCSA MO0 PI3HUX J>KUTTEBUX (POpPM: IIAriOTPOIIHI,
OPTOTPOIIHI, IMJAario-OpTOTPOINHI Ta BUAUICHI B MeXaX THUIIIB
6iomMop( KiacH, TpyIu Ta MiATPYNH;
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- IICHOTUYHA CTPYKTypa — CHIBBIIHONIEHHS BHJIB, IO
PO3BUBAIOTHCA B PI3HUX THUIAX POCIWHHUX YTPYINOBaHb:
acoliiioBani 3 JICOBUMM MacCHUBaMU, 31 CTCIIOBUMHM JiISHKAMU,
arpoIeH03aMH Ta 1H.;

- cyOcTpaTtHa CTPYKTypa — CITIBBIIHOIICHHS BHJIIB, IO
PO3BHMBAIOTHCSA Ha PI3HUX THUIAX CyOCTpary: emidiTH, enuIiT,
emirei, ocrteodinm, emikciau, Opiodimm Ta JTiXeHO(DUIBHI
JIMIITAMHIKY;

- reorpadiuyHa CTPYKTypa — CITIIBBIJHOIICHHS BUJIB, IO
BIIHOCATBHCS 10 PI3HUX THUIIB apeaixy Ta reorpadiyHux
€JIEMEHTIB.
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4. MeTonuka A0CaiI2KeHHSI MAaKPOMilleTiB

MaxkpoMmilieT — 11e CrpaBxkHi rpulu (MIpeICTaBHUKH Bi1TIB
Ascomycota i Basidiomycota), siki MatOTh TJIOIOBI TiJIa TOMITHI
HE030pOEHUM OKOM 1 0e3 crieriaabHOro o0naIHaHHS.

Maiixke BCi Ha3eMHI MakpoMilleTH — 1€ canpoOiOHTH
(camporpodu) U1 MiKOpU3HI CIMOIOHTH, a JIesKi € Mapa3uTaMu
pociuH YU iHm#UX rpudiB. MakpomineTu, siki yTBOPIOIOTH
TUIO/IOBI TiJIa HA IEPEBHOMY CyOCTpaTi (KCHIOTpodH), 4acTo ado
canpotpodu, ado pocnunHi napasutu (Biodiversity..., 2004).

3a TUIIOM KMBJICHHS IPUOH € reTepOTpOPHUMHU OpraHi3MaMH,
a MPOJYKTaMH iX acCUMIJIAIIT € Pi3HI OpraHiyHi Ta HEOpraHiuHi
cnonyku (KoctikoB Ta iH., 2007).

MakpomilieTn MaroTh BEJIHMKE 3HAYCHHS B MIPUPOJII Ta JKUTTI
JIOMHK. IX posib MOke OyTH SK MO3MTUBHA, TaK i HEraTUBHA.
JlronuHA IHPOKO BUKOPUCTOBYE 3HAYHY YAaCTHHY TpUOiB-
MaKpOMIIETIB SIK MPOAYKT XapyyBaHHS. XapuoBa LIHHICTH iX
BHU3HAYAETHCA y TIEPIIY Yepry BMICTOM Y TUIOIOBUX TiMax O1IKiB
Ta TpUOHOI KIITKOBHHU. KpiM a30TUCTUX PEYOBUH Y IJIOOBHX
TiJIaX MAaKPOMIIIETIB MICTIThCS Y BEIHKIH KITBKOCTI BYIIeBOAH (Y
BHITIAI LyKPIB Ta IIKOTEeRY ), )KupH, Bitaminu (A, B, C, D, PP),
MiHepaJbHi COJIi, eKCTPAKTHBHI PEUOBHHH, K1 HAIal0Th CTPaBaM
apomar Ta MpUEMHHI CMaK, a TAaKOX (pepMeHTH, SKi IPHCKOPIOIOThH
PO3KJIQaHHsl OPTaHIYHHUX CIIONYK, CIPUSIOYM 3aCBOEHHIO 1Ki
(CumonoB, Manuk, 1987).

Ane mopsaxa 3 icTiBHUMH TpubamMu iCHYIOTH 1 OTpyHHI
MaKpOMIIIETH, PU BXKUBAaHHI IUX TPUOIB IX TOKCUHU IPU3BOISATh
0 BaXKUX (HaBITh CMEPTENbHUX) HAcHigkiB. Tomy, 1100
3arobirTé OTPyEHHIO, HEOOX1IHO 3HATH BUAOBY MPUHANICKHICTD
310paHux rpuoiB.

MakpomineT# 3HaXO[sATh CBOE 3aCTOCYBAaHHS y MEIHIIMHI,
iX moyicaxapuayu CTUMYJIIOIOTH 3aXMCHI MEXaHi3MH JIIOUHU B
060poTh0i1, HampuKiIaa, 3 pakoBumu kiituHamu (Jynka, Bacep,
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1987; Kanykosa, 2010). L1i opranizmu BigirparoTh BaXXJIUBY POIb
y Kpyroo0iry pe4oBHUH B MPUPO/II.

OnHak HE BC1 MaKpOMIIIETH MPUHOCITH KOPUCTh. Benuki
30MTKH BOHU HAHOCSTH JIICOBOMY TOCIOIAPCTBY, YpaXKarouH
JiepeBa 1 MPUCKOPIOIOYH TXHIO 3aru0eb.

4.1. HeoOxinHi MaTepiajm Ta 00JaJHAHHS

Jns 300py TpubiB HEOOXiMHO MaTh Pi3HI 3a PO3MIPOM
ManepoBi MakeTu Ta KOPoOKy, B sIKy CKIIAJal0Th 310paHi 3pa3KH,
nndpoBy ¢orokamepy, MacmTaOHy iHIHKY (KaHIEIAPCHKY),
TOCTPUH HIXK, XIMIYHI PEaKTHBH JIsI KOJIbOPOBUX PEAKIIIH, CKIISTHI
MaJUYKH, MIIMETKH, OJJOKHOT Ta OJIiBEIlb. XIMIUHI PEaKTHUBH JJIs
KOXKHO1 rpynu rpu6iB crienudivni. Tak, HanpukiIam, mepexpecHa
peakmis  Illeddepa BuKOpUCTOBYETBCS IS iAeHTU(IKAITT
rpubiB pony Agaricus L. Jlna imentudikamii BuIiB pomy
Russula Pers. BUKOPUCTOBYIOTh KOJIbOPOBY PEaKIIilO0 3 BOJIHUM
po3YrHOM amiaky. MiKpOCKOTIiYHI 03HAKH IPUOIB PO3MIIAAAIOTH
y CBITIIOBUH Mikpockon 3a Horo 30umemenHs y 400-1000
pasiB. IHmIe obmagHaHHA — MPEAMETHI Ta HAKPUBHI CKEJIBILS,
GbinpTpyBaIbHUN AT, MPETapyBaibHI TOJIKH, MNETKU, CKIISHI
MaJudKy, TOCTpl je3a. 3abapBieHHS MIKPOCTPYKTYpP 3pa3KiB
rpu0iB 3M1MCHIOIOTH 3a IOTIOMOTOr0 OapBHUKAa KOHTO uepBOHUH,
posuuny Jlroromns, 60% cipuanoi kucnoru (H,SO,), peakruBy
Menbriepa, peakTHBY JakKTO(EHONY, PI3HUX KOHIICHTpAIii
BOoJHOTO po3unHy rigpokcuay kamio (KOH) (3-10%), 96%
€TaHOITy TOIIO.

4.2. 30ip rpu6iB i BUroTOBJIeHHSI repOapiro
[TormpoBi1 MOCTKEHHSI MAKPOMITIETIB BUKOHYIOTh MAPIIPY THHM

METOJIOM 3 OXOIJICHHSM THUIIOBHUX MiCII€3pOCTaHb rpubiB
JIOCIIKYBaHOTO PaioHY.
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[Ipu BusiBIeHHI Tpuba BIAMIYAIOTH CyOCTpaT, Ha SIKOMY
BiH 3pOCTaB, XapaKTep HABKOJIWIIHHOI POCIMHHOCTI, TIOPOIY
JIGPEBUHM Ta THM il THWI, AKIIO e Tpud-keuimoTpod. ITotim
aKypaTHO BiUIUISIOTE BijI CyOCTpaTy TUIOJI0BE TLTO Tprda, Iopsiy 3
HUM KJIaJlyTh MaclTabHy JiHIHKY 1 poTorpadytors. Lle HeoOXiaHO
pOOUTH TOMY, IO MICJISI CYIIKH CYTTEBO 3MIHIOETHCS (hopma,
PO3MipH, KOJip MIOJOBUX TUI 1 YCKIIAMHIOETHCS BU3HAUCHHS
BHuay. 310paHi 3pa3ku rpuOIB MOMINIAIOTh y MAKETH, Ha SKUX
3a3HA4YaroTh MiCIe 1 Jaty 300py, BUJ cyOcTpary, HOMep Kajipy,
mpi3BuUIIe Ta iM s KoJekTopa. KombopoBi peakiiii 3 BiAMOBITHUMH
XIMIYHUMH PEaKTUBAMU MPOBOJSATH HA CBIKUX IUIOIOBUX TLIAaX
rpuliB 1 TeX BIIMIYAIOTHh iX MPOSIBM HA MAKETI 3pa3ka Ta y
O510KHOTI. JIMBISYKMCH HA CBIXKI IUIOIOBI TLIa TPUOIB OMKUCYIOTH
iX MakKpOCKOIiYHI 03HAKH: (OpMY, PO3MIpH, KOJip, XapakTep
MOBEpxHi (JIyckara, TiajgeHbka, 0opo3eHyacta, 6opogaBuacTa),
THII TUIOOBOTO Tija, KOJIIp M’ SIKOTi, HASIBHICTH 1 THII IIAMTMHKA
Ta HI’KKH, HAsIBHICTh MOJIOYHOTO COKY. Takok 3a3HaYar0Th 3arax
M’SIKOT1 Tpuoa.

[Ticna nmonepenuboro onucy kapnodopu rpudiB BUCYIIYIOTH
npu Temiieparypi He 6ibire 45-50 °C y crierianbHii eIeKTpUYIHIN
cymapiri abo y ayxoBii. HeBenuki 1iooBi Tijia aCKOMIIETIB Ta
adinodopoigHuX rpubiB BIITKY MOKHA BUCYLIMTH Ha COHILI,
PO3KJIABIIIH iX Ha JINCTKAX Hamnepy. Benuki kapnodopu po3pizatoTh
Ha yacTuHd. OQHICI0 3 BAXKIUBUX JIAaTHOCTHUYHUX O3HAK €
CIIOPOBH BITOUTOK. J[J1s1 HOTO OTpHMaHHS BiIpi3at0Th MATUHKY
OJTHOTO 13 €K3EeMIUIAPIB CBIKOTO 3pioro rpuda Ta KIaayTh Ha
Oinmii yuctuii namip rimeHoopomM 1oHU3yY. Uepes 1eKijabKa roauH
I1]] [ANUHKAMU 3’ SIBJISIETHCSI PUCYHOK 3 MIEBHUM 3a0apBICHHSIM
Tta ¢popmoro. CiopoBuil BIIOUTOK MOXHa cdoTorpadyBari,
OTHUCaTH 1 3aHECTH 1HPOPMAIIII0 Y XapaKTEPUCTHKY 3pa3Ka, BiH
30epiraeThCsi pa3oM 3 INIOJOBUM TiIoM rpuda (MeTtonndeckue...,
1980). I'oToBi cyxi 3pa3ku rpubiB KIaAyTh y MANepoBi MaKETH
(KOHBEpTH), BKJIQIAI0Th E€TUKETKY 3 BiIIOBIIHOIO 1H()OpMAITIEIO
1 IepeaaroTh 10 repoapiro.
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Jns1 30epiranHs BUCYIICHHUX 3Pa3KiB Ipu0iB BUKOPUCTOBYIOTh
I[yTIKAI BOJIOTOHETPOHUKHWMIA narip. [lepiogndano repdapHi 3pa3ku
IPOMOPOXKYIOTh Y MOPO3HWIIBbHIN Kamepi rpu Temneparypi —20-22
°C, mo0 mo36aButurcs Bif mKiamuBuX koMmax (bonmapres, 3unrep,
1950; HAynxa, Bacep, 1987; CxBopuos, 1977, Biodiversity...,
2004).

4.3. O0po0Oka 3i0panoro marepiajy

[Ticns 360py Ta CymIkKM MakKpOMILETIB MPHUCTYMAKOTh
o iX kaMmepasbHOI 00poOKHM y maboparopii. 3araJbHUMH
MIKPOCKOTIIYHIMH 03HAKaMH MaKpPOMIIIETIB € XapaKTep MOBEPXHi,
¢dbopma, po3mip, KOJIip CIOp, HAsIBHICTh Kparesb OJil B HUX.

S0 mociKyBaHUM 3pa30K BUCYIICHUMN, TO CJIiJT BIApi3aTH
IMAaTOY0K TiMEHI1aJbHOTO IIapy IJIOAOBOTO Tija, HIKKH
a00 NIAMWHKHA Ta PO3MOYHTH Horo. [[ns Toro, mod BHSIBUTH
MIKPOCKOMIYHI O3HAKHU, YK€ BaXXKJIUBO JOTPUMYBATHUCS
HACTYITHUX KPOKIB:

1) 3po6utn 5-10 TOHKHX, Maiixke IPO30PHX 3pi3iB riIMEHO(ODPY,
MOKPUBIB IIAIMMHKH, HIXKKH TOIIO;

2) mepeHecTH 3pi3u Ha MPEIMETHE CKJIIO 3 2-3 KparuisiMi BOH
a60 3% KOH (B 3anexHOCTI Bi TOCTIIKYBaHOI IPyHH IpUOiB)
1 HAKPUTH HAaKPUBHHUM CKEJIbIIEM;

3) PO3MISIHYTH MiJ] MIKPOCKOIIOM 1 BUSIBUTH MIKPOCTPYKTYpHU
(ciopu, uuctuau, 6a3uaii, acku, napagisu), oxapakTepusyBaTu
(3apucyBaTH) 1 BUMIPATH 1X JOBXHUHY Ta TOBLIMHY. Bumipsaru
HeoOX1aHO moHaimenIe 5-10 aurne 3pinux CTPYKTyp;

4) HaHECTH Ha MIKPOCTPYKTYpH cHenudidyHi peakTUBH Ta
3armmrcaT 0COOJMBOCTI KOJIbOPOBOT peaKIlii;

5) miciast OTpUMAaHHS 1IarHOCTUYHUX O3HAK MPUCTYNAOTh 10
inenTudikarii BuaiB rpubiB 3a BiAMOBITHUMHI BU3HAUHUKAMHU.

[TepeBaxHa KUIBKICTh O3HAK 1HAWBIAYaJIbHI JUIST KOXKHOL
3 TPyI MaKpPOCKOMIYHUX TpuOiB, 30KpeMa, ISl aCKOMIIIETIB,
racTepoMineriB, arapukoigHux uu adimodopoignux. [us
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arapuKoiTHMX MaKpOMIIIETIB cepe]l MaKpOO3HaK 3a3HavyaroTh
HasiBHICTh HIANMHKH 1 HIXKKH, (HOpMY, 3MiHY KOJIBOPY MpHU
BUCYIIIYBaHHI IIAMUHKH, TIrpo(OHOBAHICTh, TUI TiMEeHO(ODY,
LIUIBHICTh, TUIT TPUKPIMJICHHS Ta IOBKUHY 1 IIUPHUHY TUIACTUHOK
rimeHodopy; ¢hopmy, KoJip Ta AlaMeTp HIXKKHU, 0COOIMUBOCTI
YaCTKOBOTO Ta 3arajJbHOTO MOKPHUBAN (KUIBIIS, MTIXBH).

Cepen MIKpPOCTPYKTYp arapukoigHUX TpUOiB BaXKIUBUMU
JUTsl BU3HAYEHHSA € HAsIBHICTh MUCTHU]I (CTEPUIIBHUX €JIEMEHTIB),
Xeiso- (Mo Kparw IMIACTUHOK), IIeBpo- (Ha Oi4HiM CTOpOHI
TUTACTUHKH), Kaylo- (Ha HIKI TUIOJ0BOTO TiNa), XpU30LUCTH]
(cTepuIIbHI €IeMEHTH Kapriodopy, siKi MICTITh P13H1 BKIIOUEHHS
a00 KpucTanu)) Ha Kaprnodopi, eNeMEHTU KYTHUKYJIN IIATHHKH,
MMOKpHUBaJa, KOJIp Ta CKJIJl JIyCOK Ha IIAMMHIN, TUII, PO3MIpH 1
dbopma 6a3uiil Ta HASIBHICTH MPSDKOK Ha Tidax. JlomoMi>xkHUMU
npu igeHTudikamii miei rpynu rpubdiB € KOJIBOPOBI peakiii 3
BUKOPMCTAHHAM TaKUX XiMIYHHMX peakTuBi: 65% HNO, Ta
aHiiHa 171 nepexpecHoi peakii e depa (Buam pony Agaricus
L.), 6aperuka Konro yepsonoro, posuuny Jlroromns, 60% H,S0,,
BOJTHOTO PO3YMHY amiaky, €03UHY Ta 1HIIHX.

Hns adinodopoinaux rpubiB HEOOX1THO OMUCATH PO3MIPH,
dbopmy, XapakTep MOBEPXHi, KOHCUCTCHI[IIO Ta 3a0apBICHHS
0a3uai0MiB, TUN THUJI JEPEBUHU, IO CIPUUYUHSAIOTH IIi
MakpoMineTu. Ha TumuacoBomMy mpemapati TOHKI 3pi3u
rimeHopopy nux rpubiB NOMIIIAIOTh Y BOJHUN po3uuH 3%
KOH. Cepen iX MIKpOCTPYKTYp Ba)KJIMBUMU O3HAKAMHU € THII
riganbHOi cucTeMHu, 0COOIMBOCTI PI3HOBHUIB Tid, HASBHICTD
MPSDKOK, XapaKTePUCTUKHU (DEPTHUIILHUX Ta CTEPHIILHIX €IIEMEHTIB
(1HKpycTauis MUCTUA, HASBHICTh JAMIPOUUCTUA Touo). s
BUSBJICHHSI aM1JIOIAHOI peakiii crop 1 ri¢) BUKOPUCTOBYIOTh
peaktuB Menbliepa, i 3a0apBiIeHHS CTIHOK Tid) — peaKkTUB
naxkTodeHo, pi3Hi BapianTi BoxHoro pozunny KOH (3-10%).

Cepen MakpOCTPYKTYyp racTepoMileTiB BigMidarwTh
0COONHMBOCTI 1X TJIOJAOBHX Til: OyIOBY, TOBIIWHY MEPHUIIIO
(MOKpUB 3aMKHYTHX TacTepOMILIETIB, KU CKJIaJaeThCs 3
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1-3 mapiB) Ta cmoci® po3puUBaHHS €K30- Ta CHIOTEPHIII0
NpH A03piBaHHI, HASBHICTH CyrineOu (cTepuiabHa YacTUHA
MJIOJIOBOTO Tijla, sika 3HAXOAMTHCS Mij riieboro ) Ta iH. s
aHalli3y MIKpOCTPYKTYp TacTEepOMIIETIB TOTYIOTh TUMYaCOB1
npenapaTu J0CHIKyBaHUX 3pa3kiB. Jlisi HbOro MajleHbKUM
[IMaTOYOK IIeOH 3BOJIOKYIOTh 96% €TaHOoJIOM, MTOTIM IpernapaT
MiICYITyIOTh (UIBTPYBaJIbHUM TanepoM, HaHOCSITh Ha HHOTO
kparuito 3% po3unny KOH, HakprBarOTh HAKPUBHUM CKEJIBIIEM
Ta JOCIIKYIOTh MIKpOCTPYKTYypH 3paska. [[ns poniB Bovista
Pers., Calvatia Fr., Disciseda Czern. Ta Lycoperdon Pers. nyxe
BOKJIMBOIO TAKCOHOMIYHOIO O3HAKOK) € THIl PO3TATYKEHOCTI
Kamuriniro (rigu 3 MOTOBHIEHUMHU CTiHKaMHu y riebi, ki
30epiraroThCs MICs M03piBaHHS CIIOpP), HOTO OCOOJIMBOCTI
(TOpHUCTICTB, CENTOBaHICTh, KOMIP, XapaKTep MOBEPXHI Ta iH.),
KpIM TOTO, BCTAHOBITIOIOTh HASIBHICTH 1 TApaMeTPH MapaKkariIiIio,
cyriieOu ToIIo.

Jlnst BUBHAYEHHST aCKOMIKOTOBHMX BHUTOTOBIISTFOTH TOHKI 3pi3H
riMEHIJIBHOTO MIapy amoTeliiB 1 NepeHocATs ix y 3% po3duuH
KOH. 3a3nauaroth MOp¢oJI0oTiuHi 0COOIMBOCTI MIKPOCTPYKTYP,
TakuX sK (popma, XapakTep MOBEPXHI, PO3MIPH, KOJIP CYMOK 1
napadis, HassBHICTh Y HUX BKIIFOYCHb. /{7151 BUSIBIIEHHST aMUJTOTTHOT
peaxiii anikajJabHOTO arnapary CyMOK BUKOPHUCTOBYIOTh PEaKTHB
Mensbuepa.

IneaTudikyoTh BHAU MaKpOMIIETIiB 3a BiJOMUMH
BHU3HAUHUKAMHU Ta CIIEIiali30BaHUMH KJTtouaMu. J[71s1 BU3HAUSHHS
rpu0biB 3 Bigainy Ascomycota — (Cwminska, 1975, 1980;
Busznaunwk..., 1972; Hansen et al., 2000; Fungi..., 1984), arnacu
rpu6iB (I'puowL..., 1980; Jlecco, 2005; Knan, 1984; Courtecuisse,
Duhem, 1995) ta inmy poBiakoBy niteparypy (CyXxoMiuH,
xaran, 2013). basunpiansHi rpubu, 30KpeMa arapukoiIHi
MaKpOMIIIETH, 1IeHTU(]IKYIOTh 3 BUKOPUCTAHHSM BU3HAYHUKIB
rpu0iB Ykpainu (Busnaunuk..., 1971; 1972; 1979), monorpadiit
(Bacep, 1985, 1980, 1992) Ta inmux Bugans (OnpenenuTens...,
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1985; Flora ..., 1988, 1990,1995, 1999, 2001, 2005; Funga...,
2008, Nordic..., 1992). Adbinodopoinai rpudH i1eHTHUIKYIOTD 3a
(Busnaunuk..., 1972; bonnapues, 1950; bonnapnesa, [lapmacro,
1986; bonmapuera, 1998; 3murposuu, 2008; Nordic..., 1997,
Bernicchia, Gorjon, 2010). I'acrepomineTu BU3HA4YAIOTh 3a
(IIsaprman, dunumonosa, 1970; Cocun, 1973; Pegler et al.,
1995; Saracini, 2005; Nordic..., 1997; Calonge, 1998; Bates, 2004;
Kreisel, 1967; Wright, 1987). Cy4yacHy cucTeMy MaKpOMIIIETIB,
HalyWCcaHHs BHJIIB Ta iX aBTOPIB HABOATH y BIAMOBIIHOCTI 3
10-m Bumannasm «CrnoBHuka rpudiB» (“Ainsworth and Bisby’s
Dictionary of the fungi”) (Kirk et al., 2008), monoBHEHOIO
HOMeHKJaTyporo 3 6a3u ganux Index fungorum (The CABI...,
2013).
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5. O0poOka OTpUMAHMX Pe3yJabTATIB

Maremaru4Hi METOIM TPU BHBYCHHI BOJOPOCTEH, TpubiB
Ta JUIIAHHUKIB BHKOPUCTOBYIOTH SIK JUIS BCTAHOBJICHHS
CE30HHMX 3MiH pO3MIpiB KIITHH PI3HUX BHIIB BOJOPOCTEH,
JUI PO3PaxyHKIB KUTBKICHHX XapaKTePUCTUK (YUCEIBHOCTI i
6iomacn), Tak i st nopiBHsUIbHOT hopuctuky (LImunt, 1984).

Jnsi  TOpIBHSHHS ~ CHUCTEMaTHM4YHOI  CTPYKTYpH  Oi0T
1 BCTAHOBIEHHS KOpeNALId MDK YHCIOBUMH  psIaMu
BHUKOPHCTOBYIOTHCS IIIMPOKO BiJIOMI B MATEeMAaTUYHIl CTATUCTHII
Koe(ilieHTH KOpesLii — MOKa3HUKH, SKi BUPAXKAIOTh CTYIIHb
Y3rO/UKEHOCTI BapilOBaHHsS 3MIHHHMX Yy TOPIBHIOBAHUX psIax.
Y  QnopuCTHYHHMX JOCHIDKEHHSIX PpOJIb PAOIB  HAJIEKUTh
TAKCOHOMIYHHMM (200 THUIIOJIOTIYHUM) CIIEKTPaM MOPIBHIOBAHUX
010T, a poJIb MEPEMiIHHUX — KOXKHOMY KOHKPETHOMY TaKCOHY 200
eJIeMeHTy 010TH.

Haituactime BukopuctoByroTh koedimient Kenpgena, abo
koedimient Tay (), sskuit € Miporo Kopesiii. BiH o0uucIroeTbes

3a (hopMyII0K0:
2s

r=—2
nn—"1)

7ie S — CyMa paHriB, 3aiHATUX TAaKCOHAMH B PSY, a N - YUCIIO
MOPIBHIOBAaHUX TAKCOHIB.

OcoOIMBICTIO IIBOTO KOE(DIIIIEHTY € IMi IBUIIEHA Uy TIIUBICTh:
BiH HaOyBa€ BHCOKMX 3HAY€Hb HABITh NMPH CIa0Kii CXOXKOCTI
nopiBHIOBaHNX crekTpiB. Tomy koedimient Kengena cmin
3aCTOCOBYBaTH TpU HEOOXiTHOCTI TOHIYKYy xoda O ciabkoi
Y3TOKEHOCTI MIXK PSIJIaMU, IO JTy>Ke BiAPi3HSIIOTHCS.

Koedimient Kennena Bapiroe B mexax Big +1 mo -1. [lpu 1=+1
Ma€ Micle MoBHa MOAIOHICTh, TPU T=-1 — MOBHA BiJAMIHHICTb
JIBOX PSIIiB, IO TIOPiBHIOKOTHCS.

Jlnst  BUpaKEHHS MIpH CXOXKOCTI MK OioTamu, IO
MOPIBHIOIOTHCS, BUKOPHCTOBYIOTH CIELiajbHI Koe]imieHTH
CXOXKOCTI, BIJIMIHHOCTI Ta BKIIOYeHHsA. g Toro, 1100
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KUIbKICHO BUPa3UTH CXOXICTb MK O10TaMH, CIi 3HaTH, SIKY
YaCTKy CKJIQ/Iaf0Th Y HUX CIUTbHI BUAM. [[j1s ibOoro HalyacTime
BHPaxoByIOTh KoedimieHT CepeHceHa-UeKaHOBCHKOTO, SKUI
MOKa3ye BIIHOIIEHHS YWCJia BHJIIB, BUABICHUX B 000X OioTax
OJTHOYACHO, JI0 CEPETHHOTO YKCJIa BU/IIB Y IIUX O10Tax.

¢ 2c
©  a+b a+b’
2

7ie: a —YMCII0 BUJIIB B MepIlii 610Ti, b — 4Kcio BUAIB y APYTiid
010Ti, ¢ — YKCJIO BUIB, CIUIBHUX JIsI 000X 10T (TYT 1 1ami).

Koedimient Cepencena-YekaHOBCHKOTO MpHUIIMae 3HAYCHHS
Biz 0 (610TH HE MalOTh CHUTBHUX BUAIB) 10 1 (010TH TOTOXHI).

Kpim Toro, yacro BHMKOPHUCTOBYIOTH IHII KOE(]ILIEHTH
noaiOHocTi duopucTuyHoro ckiany ¢uop: YKakapa (Kj) Ta
Exmana (K):

K=c/(atb-c); K = (atb)/c,

Jie a — KUIbKICTh BU/IB Y ONHIN (hi1opi, b — KINBKICTh BUIB Y
Jpyriit Graopi, ¢ — KUIBKICTh BUJIB, AKi € CIIIBHUMU JUISI 000X
duop.

Taxox 3aCTOCOBYIOTBCS NOKa3HUKU noaioHoCTI
cucTeMaru4yHoi cTpykTypu ¢uop. Jlo HHMX BiHOCATbCA
xoedinienT CriipMena (p,), SKUH Ma€ BUTJIAL

6 d?

p,=1- T —n

ne > d*> — cyma kBagpatiB pisHocTed (d = X — y) Mix
BIJIOBIAHMMHU paHraMu (X 1y) JBOX pAJiB, N — KUJIBKICTh Map
paHriB, K1 MOPIBHIOIOTHCSA MIXK CO0O0I0.

VY neskux BUTAIKaX BaXKIJIUBO MIIKPECTUTH HE CXOXKICTh MK
MOPIBHIOBAaHUMH 010TaMH, a BIAMIHHICT MK HUMH. 3 LI€IO
METOI0 BHUKOPHCTOBYIOTHCS KOE(IIIEHTH BiIMIHHOCTI, Cepen
SIKUX HAaHOUThII BimoMuM € koedirienT Ctyrpena-Pamyecky:
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_a+b-3c
a+b-c

N

3naueHHs koedinienra CtyrpeHa-Pagynecky BapitoloTh Bij
-1 (abGcomoTHa cx0oxicTh) A0 +1 (aOCoMOTHA BIIMIHHICTB).

SIK110 TOBOAUTHCS MOPIBHIOBATH HEOTHAKOBI 32 BETUYMHOIO
Olotu (Hampukian 010Ty 30HAIBHOTO (HITOIEHO3Y 1 NEKIITBKOX
MOPYUIEHHX HOro BapiaHTIB), Kpalle BUKOPHCTOBYBATH TakK
3BaHy Mipy BKJIIOUCHHS (200 KOe(]IliEHT BKIIOYECHH).

Mipa BKIIIOUEHHS BHM3HAYA€ThCS K BIJICOTOK BHJIOBOTO
cKkiaxy 010TH, IpeACTaBICHUN B 1HIINI O10Ti:

I=c/a;I=c/b

UuM HUKYE Mipa BKIIOUEHHS IS TAHOTO (IOPUCTUIHOTO
CIIMCKY, TUM BHILIE OPUTIHAIBHICTD A0CIIKYyBaHOi 010TH, TOOTO
THAM O1JIbIIIE B HIM BUIIB, K1 3yCTPIYaIOTHCS JIMIIE B HIiM.

[Ipu ogHOYACHOMY TIOPIBHSIHHI O1IBIIE HIXK ABOX O10T, JaHi
MOTIAPHOTO NOPIBHAHHSA (KOePillieHTH MoAI0HOCTI 200 KOpesLii,
MipH BKJIIOYEHHS TOILO), K MPABWIIO, 3aHOCATH Yy MAaTpHIIO
— creniajgbHy TaOJHI0, 1€ TIOPIBHIOBaHI 010TH pO3MIlIeHI 3a
PSIKaMU 1 CTOBIISIMH, HA TIEPETHHI SIKMX BKa3yIOTHCS 3HAYCHHS
HoA10HOCTI MK HUMHU.

[TomiOHi MaTpuii MawTh BEIUKUA  HEMOMIK: BOHH
BAXXKO CIPHUHMAIOThCs Bi3yasbHO. s Toro, moO ckiacta
OUTBII-MEHII I[UIICHE YSBJICHHS MPO Mipy NOAIOHOCTI MIX
MOPIBHIOBAaHUMH 010TaMH, BHUKOPHCTOBYIOTH Pi3HI METOIU
Bi3yasi3alii, HalpyuKiIa TpaauLiiiHi MeToau rpadiB, 1€HIPUTIB
Ta JIEHAPOrpam.

Jns BupaxyBaHHS 1H(QOpPMAIIHHUX 1HIEKCIB CKJIQJIHOCTI
CHUCTEMAaTU4YHOI CTPYKTYpH (JIOp 3acCTOCOBYIOTH  BIJJOMY
¢ynkuito [llennona-Yisepa, sika Ma€ HaCTYITHUM BUTIISL

H=-Yplog,p,p,=n/n,
Jie 3a BIPOTIHICTH P, IPUMMAETHCA TIHCHE TPAIUIAHHSA JaHO1
KUTBKOCTI TAKCOHIB HMYKYOTO PAHTY B CKJIAJI KO)KHOTO TaKCOHY
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BHILIOTO PAHTY, N, — KUIbKICTh TAKCOHIB HU)KYOTO PaHTy B CKJIaIi
TAaKCOHY BHWIIOTO paHTy, N — 3arajbHa KUIBKICTh TaKCOHIB
HIDKYOTO paHry y ¢iopi.

[Ipu BUBUYEHHI 3MiH PO3MIPIB KJIITHH, BEJTMYUH YUCEIBHOCTI
1 6ioMacu BOJOpPOCTEH BUKOPHUCTOBYIOTH METOH BapialliiHOl
cratuctuku (Lmuar, 1984). BuznauaroTs: 3Ha4eHHS CEpeIHIX
apu(pMETUIHUX JIJIs1 KOXKHO1 TPYIH, CYMU KBaJpaTiB BUMIPSHUX
BEeITUYUH () dz ), BETUYMHU KBaPAaTHUX BIIXUJICHB (G), cepeaHi
noxubObku (m),yuciao JOCHiaiB (n), TOKa3HUKH pi3HUII (t):

S o’ to M, — M,
o- = i . m = —_— t -
n—17 \/; ’ \/ m21 — m22
PozpaxyHok cepennpoi Giomacu MakpodiTiB MPOBOIATH 3a
HACTYIHOIO (OPMYJIIOO:
B. =B _ -100P (0-1),
ar. c.0.m.

3

ne B, ~— cepennsa Giomaca npo6HOi miomanku; 100 —
koe(iieHT mepepaxyHky Oiomacu (T) Ha M?, SIKIIO IUIOIIAJKa
nopisaioe 0,01 M? (3a iHIIKX PO3MIpiB IPOOHOT ITOIIAIKH Oy/1e
1 BiAMOBigHUI KoedirieHT); P — koedilieHT MpOeKTUBHOTO
MOKPHTTS.

YucesbHIiCTh cJaHell BOAOpocTel (eK3eMIUIAPIB BHIIMX
BOJIHUX POCJIHMH) Ha M IJIOIII THA PO3PaxX0OBYIOTh 38 (POPMYIIOF0:

A=HC,

ne H — uncno cnaneit Bogopocreit y pamiri; C — koedimieHT
nepepaxyHKy Ha M.

BunoBe pizHOMaHITTE pO3PaxOBYIOTH 3a KOE(]IIEHTOM
[enona (Imunart, 1984):

_ . -1 . . -1
HN=3'n-N"' log,n N,
ne HN — BuioBe pi3HOMAHITTS; N, — 4MCIO BUAIB (Oiomac)

(BumiB / M? abo r / M?) Ha mwomami; N — 4KCI0 yCixX BHUJIB
(6iomac) (BumiB / M*> abo 1/ M?).
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Jnst BusnayeHHs Biky (T) Oararopiunux cianeit Oypoi
BozopocTti Cystoseira barbata C. Agardh BUKOPHUCTOBYIOTH
dbopmyiy, 3anporionoBany O. A. Kanyrinoro-I'ytauk (1975):

T=(B,+B,)/11,

ne B, — uncno GOKOBMX TOJOBHMX TiTOK Ha OaraTopivHii
oci; B, — uucno IIEHBKIB, AKI 3aJMIIAIOTHCS IIICIIS OIamaHHs
TOJIOBHUX T1JI0K. 3a iHmoro meroaukoro (ITapuescrkuii, [Tapuyk,
1979) Bik MCTO31pK MOYKHA BU3HAUUTH 32 (POPMYIIOIO:

T=0,132+0,352 L , ne

L _— IOBXKMHA FOJIOBHOI OCI HUCTO3IPH.
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