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Bin asropie

Ton0BHIM 00 €KTOM OCHULKEHb 3araabHOl eKoNorii € NpHpoIHi
EKOJOriYH] cHCcTeMH. SIK 1 KOXHA CHCTEMa, CKOJOriuHa CHCTeMa
XApaKTePH3YEThCA MEBHOIO CTPYKTYPOIO Ta (yKIIOHAALHUMH TpOLIC-
cami. [HTErpatbHEM NOKa3HUKOM CEKTHBHOCTI Ti (PyHKUIOHYBaHHS €
criiikicts. Jlana kuura obliimMac yci 3a3HaueHi acleKTH JOCHIUKCHHA
BIAKPHTHX AMCHIIATHBHHX CHCTCM.

VY nepuioMy po3jiinl aBTOpH PO3IAAAaoTh JIBA JIYKE BaKIHBHX
METONOMAOTTHHUX ACTIEKTA JOCHIKCHHS OYAb-IKOTO CKONOTiHHOT
cucTemu. MAEThCA PO BM3HAYCHHA KOOPAMHAT 11 PO3MILLEHHSA T
OpPraHi3aiiio CTaliOHAPHHX COCTEPEKCHD.

Posaimn 11-VI npucesiueni A0CHPKEHHIO CTPYKTYPHOI Oprasizauil
Ha3eMHHX eKocHeTeM. JleTanbHo OnHCcaHi METO/IH aHANI3Y KIIIMaTHYHHX,
eaadivyanx Ta ODIOTHYHHMX iX KOMIIOHCHTIB. ABTOPH BPaxyBalH, L0 33
octanti 10 poKiB 3" SBHIOCE HOBC [IOKOMIHHA NPUIAZIB /s BU3HAYCHHA
exonoriynux ¢axropie. Ilopsa 3 TpaguUIAHUMHE Ta AOCTYIHHMH
METOAaMH BHMIDIOBAHHS, aBTOPH 3HAHOMIATE YMTa4Ya 3 Cy4acHUMH
MIHIATIODHHMH AaTYHKAMH, AKI 03BOIAIOTE NMPOBOANTH AOCILUKEHHA
Y BaXKOJOCTYNHMX MICUfX, 3anaM’sTOBYBaTH JIaHI Ta nepeaaBaty
inhopmaltito na Benuki sigcrani. CTyIeHTH, SKI ONAHOBYIOTH
cnetiankHicTh « EKonoris Ta 0XopoHa HABKOIHIIHBOIO CEPEAOBHILLAN,
TIPUHAIMH], TOBHHHI 3HATH NPO iX ICHYBaHHA Ta NPHHIMIH POOOTH.

Pozain VII oBiitMae cykynHicTh po0iT, AKI A03BONAKOTH OLIHHTH
iHTeHCHBHICTH QYHKUIIOHAIEHHX MPOLECIB B eKocHcTemax. [010BHA
yBara TYT 30CEPeKEHa Ha AOCHIDKCHH] KOJ006irB opraHiunol
peuoBHEM Ta GIOreHHHX eJIEMEHTIB. ABTOPH NPONOHYIOTH anpoboBaki
HHMH METOAM BH3HAYEHHA BMIcTY GIOTEHHHMX SNEMEHTIB Y IPYHTI,
opraHisMax pociMH Ta TBapHH. JlesKl 3 IMX METO/IB € ANbTCPHATHBHHMH
i MOKYTH OyTH BUOpaHi 3a7€KHO Bijl HASBHOI MATEPIAILHO-TEXHIUHOI
Hasn (npunanis, peaktueue). Y BITYM3HAHHX NPAKTHYHUX KCPIBHHUTBAX
3 eKOOTT 3/1e01IBIIOro BIACYTHI METO/AM OLIHKH CHEPreTHYHOI IHHOCTI
marepiany. ABTOPH BPaxyBaiH 110 NPOranHiy i IPONOHYIOTE METOAHKH
OLIHKH EHEPreTHYHO! WIHHOCTI AOCHIUKYBAHOTO MaTteplany 3a
CYKYIHHM BMICTOM XHPIB, DinKiB Ta BYITIEBO/IB.



Posain VIII npHcBsSYeHHH BH3HAYCHHIO HAHOLIBLII IHTErpanbHHX
MOKA3HUKIB OIIHKH cTaHy Ol0IEHO3IB — BH3HAYCHHIO 1X OiomacH i
npoaykTHBHOCTI. KopHCcHUMH JUIst KOpHCTyBayis OylyTh 3anporoHoBaHi
TYT METO/IH BH3HAYCHHS BUCOTH JCPEBHUX NOpYL Ta ix 06’emy. B marom
CTAHYTh TAKOK TabMMILL, 32 AKHMH MOKHA BU3HAYHTH 00" €M HaHOLIBII
NOIMMPEHHX B MOMIPHHX IIHPOTAX TOPIJL 3a iX BHCOTOIO Ta IIAMETPOM.

3aki0YHa YaCTHHA KHUTH MICTHTh aHasi3 CTIHKOCTI CKOCHCTEM
(posain 1X). Ipn 1bOMy aBTOPH CHHPAKOTECS SK Ha ICHYIOUI CHOCOOH
OUIHKH, TAaK 1 MPONOHYIOTH MEBHI BracHi MoaH(QiKalll BU3HAYEHHS
MOKA3HHKIB CTIHKOCT] SK MPHPOIHOrO CEPEIOBHINA, TaK 1 OI0IEHO3IB.
CriBCTaBNEeHHS CTIHKOCTI MPHPOJAHOTO CEPeAOBHINA 13 CTIHKICTIO
D10LI€H031B, JACTh MOKIHBICTH 3pOOHTH 3aKITIOYHHHA BHCHOBOK NpO
XapakTep CYKIEeCIHHMX 3MiH J0CIIPKYBaHOI GKOCHCTEMH 1 BUIMOBICTH
Ha MHUTAHHS: 9M 3HAXOJHMTHCS €KOCHCTEMa B CTaH1 KJIIMaKCy, 9H
nepefyBae Ha MEBHUX CTAMISX CYKLECIT, 1 SKHH XapakTep Hi€l CyKuecli:
ABTOTCHHNH, TOOTO 3yMOBICHHH BHYTPIMIHIMH NPHYHHAMH, 9H
ATOTCHHHH — 3YMOBJICHHH HECTIHKICTIO NPHPOHOIO CEPENOBHINA.



PO3ALT I
NMATAHHSA METO/J0JIOI'TYHOI'O XAPAKTEPY

Pobora Ne 1
Bu3HaueHHs TOMHHX KOOPAHHAT €KOCHCTEMH
33 JONOMOTOI0 TIepconaibioro nasiraropa GPS-12

Xapakmepucmura ma npunyun poGomu npuiady. IlepcoHanbHuUil
naBirarop GPS-12 BHKOPHCTOBYIOTH /Ui OTPHMaHHA HaBIraLliiHOI
inopmanii (BU3HAYSHHS KOOPMHAT, HANPAMKY Ta WIBHAKOCTI PYXy
JOCHTITHHKA, MPOKIAJaHHA MapIIPYTIB TOLIO).

J1nst BBEIEHHS JIaHNX BHKOPHCTOBYETHCH KJTaBlaTtypa NepcoHalIbHOro
Hagiraropa. GYyHKUIOHAIBHE IPH3HAYCHHS KHONOK KJIABIaTyPH HAaBEICHO
y Tabmuui 1.

Tabnuya |

[Ipu3HaueHHs KHOTIOK KJIaBIaTypH
nepconanbHoro Hagiraropa GPS-12

Cumson

AaMnodKH | BMukac 1 BUMHKAE IIPHIIajL, AKTHBYE MICBIYEHHA EKpaHy.

PAGE JIncrac nocniIoBHO FONOBHI CTOPIHKH MEHIO 1 IOBEPTAE 31
CTOPIHKH [1I/IMEHIO HA TOZIOBHY CTOPIHKY MEHIO.

MARK diKcye N0A0KEHHA 1 BHBOJKTE HA EKPAH CTOPIHKY MApKYBaHHA
HOJIOKEHHS.

GOTO Busoauts #a expat Bikao ,,GOTO” (,JiTh 10"), npuuomy To4Ka

MapLIpyTY JUTS BUKOHAHHA LI€i KOMAHAH mjicBIueHa. HatneHirs
LGOTO" apiui, mobu akrusysaty hyuxuiro MOB (,ioauna 3a
Boprom™).

ENTER [liaTBepaAYC BBEACHHS AAHHX 1 AKTHBI3YE MiJCBIYEHHA 1101,
JIO3BONAKYH BEOAHTH JaHI.

QUIT Mogeprac 306pakeHHs HA NONEPEIHIO CTOPIHKY a00 HOHOBIIOE
MONEPEAHE JHAYCHHA 11014 AaHHX.

AY Bubupac Gyxseno-undposi CHMBOIM, | IEPEMILLYE MLICBIYCHHA
3 [10JI8 Ha noje.

4 r Nepemimye noje BUGPAHOTO CHMBOITY, | IEPEMILILYE MTACBIMEHHS
3 (1015 Ha ToJe.




IMepen novaTkoM MapiipyTy pPO3MISHBTE 11'ATh OCHOBHHX CTOPIHOK
idopmari, skl BukopucroByothes y GPS-12. Cropiuku nepexiio-
yaroThes HarnekanHam kaonok PAGE (CTOPIHKA) abo QUIT (BHXIT).
(DYHKIIOHATBHE NPH3HAYCHHS CTOPIHOK HaBeAeHo Y Tabmui 2.

Tabnuysa 2
[Ipu3nauenns CTOPiHOK nepcoHaibHoro Hasiraropa GPS-12

Cmopinka | [loxasye po3MillleHHsA CYITYTHHKIB 1 CHI1Y IX CHTHAIIB.
cynymuurie | [TonokeHHs CYNYTHHKIB LUHOCTPYETHCS 3a J0MOMOTOI0 JABOX
KIJI Ta TOMKH B HEHTPL. 30BHIIHE KO0 HOKA3YE CYIIYTHHKH Ha
PIBHI TOPH30OHTY, BHYTPIIIHE BUINOBLIAE KyTY 45° HaZl rTOPH30H-
TOM, & TOYKA B LlE!HTPi [I03HAYAE CYHYTHHKN, 10 3HAXOAATHCH
IIPAMO Hajl TOJI0BO0. 3HAIOYH PO3TALIYBAHHA CYNMYTHHKIB,
Jlerxo nobavuuTH, 3 AKoro Ooky O1oKyerhes curHal. BHusy ¢To-
piHKIl PO'STFLIHDB}I’ETBCR Pl KOMTOHOK CHJIH CHIHAITY, H1o B]I.)II'IO-
BIZIAFOTH KOXKHOMY CYIIYTHHKY.

Cmopinka [Tokazye, ae BH 3HAXOAMUTECE, B SIKOMY HANPAMKY Ta 3 AKOIO
Micyesna- IIBHAKICTIO PyXaeTech. Takok Ha CTOPIHLI N0Ka3aHo Baue
XOOMCeHHA NOTOYHE M iCLiCEIHaxO,;‘JJKeH HA B TPLOX BH Mipax: HIMpHHA,
aosrora ta abconwrHa BHcoTa. HasBHUH JIMHIBHHK
HPOMAEHOT BIACTAHI Ta IOJMHHHK 31 mKanowo 12/24 ronunu.

Cmopinka | CayxHTh BIKHOM, 1110 A03BOIAC BaM 0a4HTH Ballle pO3TalllyBaH-
Kapmu HAA, LUIAX SKHI BH MPOHIUTH Ta HAGMIKY1 TOYKH MapLIpyTy.
Pom0 y LeHTpI eKpaHy NMOKa3ye Balle MICIE3HaXO/DKeHHS B
nauuii MomenT gacy. [Ipu pyci 3'sBasS€TECA TORKA JIIHIA, 110
[1OKA3YE LUIAX, SKHil BY LLOIHO NPOMILIH; BOHA HA3HBAETHCA
Kypaanom masxy. Ha kapri moxyrs OyTH nokasaHi
HAMEHYBAHHA TOHOK MapIuIpyTy. Y HHXHIX KyTKaX CTOPIHKH
3aBKAM OyAyTh IHAYKYBATHCA Ballll MOTOMHHH KypC Ta
IBUAKICTE. SIKIO BH NPAMYETe J0 TOYKH MapLupyTy, o
MJICBIYEHA HA €KPaHl, B BEPXHIX KyTax Oyae 1noxasaso
BLIUTOBLHI BLACTaHb Ta a3uMyT. Bropi BikHa po3TaliioBaHi nons
MaciuTabyBaHHs, IAHOPAMYBaHHA Ta KOH(pirypauii.
Cmopinka | JlonomMoske BaM BUHAYMTH HANPAMOK [IPH PYCi 10 TOUKH
nagizanii mapuipyty. [lepconansunii Hagirarop ao3sonsc obparn 1si
CTOPIHKH HABITALIL; CTOPIHKY IOCE 1 CTOPIHKY KoMIiaca,
Cmopinka | 3abe3neuye JA0CTYN 10 ONEPALLH 13 TOYKAMN MAPLIPYTY, Map1i-
Meiilo PYTamu, JKYPHAIOM 3aHCY POHASHOID WAAXY T (PYHKLIAMMN
veranosok GPS:12 vepes nepeiik niaMeHo.




Xin podorn

HatucHiTh KHONKY 13 CHMBOJOM
naMno4ky 1 yrpumyiite il nporsrom 3
CEKYHL, JU1s1 TOTO 00 YBIMKHYTH MPHIAI.
Ha ekpani NOBHHHO 3'ABHTUCS HE MEHIIE 3-
X CYNYTHHKIB (CTOBNYMKH HYOPHOIO
komeopy ). Haa croBmamkamu BUCBITIIIOETLCS
PO3MILIEHHS CYITy THHKIB Ta CiJla X CHTHAJIB
(puc. 1, a). [TouekaiiTe NOKH HC 3 ABHTHCH
CTOpIHKA MicHe3Haxomxenna (puc. 1, 6).
BimapKyiTe MICIE3HAXO/UKCHHS K TOYKY
mMapmpyTy. s HLOro HATHCHITE KHOMKY
MARK. 3'SBHTBCA CTOPIHKA MapKyBaHHs
micuesHaxopkeHHs. KoxkHii Todu MokHa
NpHCBOKOBATH 00paHMil CHMBOI, 1O0H
neruie Ti 3HAHTH Ha KapTi.

Harucuite knonky PAGE mo6 nepeiitu
Ha CTOPIHKY KaptH. [licas Toro, sk To4ka
mapuipyTy Oyae 3anucaHa B nam siTh,
HatucHiTh Ha Knasiny GOTO mob 3a nono-
MOTOK) HABIIaTOpa PyXaTHcs JI0 HaMIYCHOT
TOYKH.

Hanpsimok Bamoro pyxy (kypc), msuj-
KICTh TIEPECYBaHHs, MPOiiJieHa BIJACTAHbL Ta
BHCOTA BKa3aHi y BEPXHIH [OIOBHHI EKPaHY.
[llupoTa 1 A0BroTa Banmioro po3TailyBaHHA
BKa3aHi MOCCPEIHHI CTOPIHKHM, a 9ac 100K —
HHKYC.

o6 sumknytu GPS-12 matucHITE
KHOMKY 13 CHMBOJIOM JIAMIIOMKH 1 [IPHTPH-
MaiTe 1 NpoTATOM 3 CEeKyHIL

Puc. 1, a.
[lepconanvuun
nasizamop GPS-12

Puc. 1, 6. Speed —
HEUAKicmb, 3 AKOKO
pyxaemues cnocmepiaay;
Alt — sucoma nao pisnem
“mopa; Time — vac; position:
N —wupoma, E — doszoma
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PoGora Ne 2
ObdaamTyBanis MaiIaHYHKa 118 CTAUIOHAPHHX CNOCTEPekensb
3a abioTnunumu pakTopamu

SIKIIO eKOMOTTHHI AOCHDKEHHS CTOCYHOTHCS BHBYCHHS 3MIH NMEBHOT
CKOCHCTCMHM NMPOTATOM TPHBAJIOTO Hacy, JOIIIBHO 0OnamTyBaTH
crienianbHU MailIaHuy MK 3 KOMIUICKCOM CTAIlIOHAPHHX BUMIPIOBATBHHX
MPHIAJLIB.

Xia poboru

Jlis cTanioHapHUX CHOCTEpeKeHb 3a abloTHYHHMH (akTopamu
HeoOX1IHO BUOpaTH HAHOIIBII PENPE3eHTATHBHY JUIAHKY CKOCHCTEMH
1 0y/1b-sKkuM cnocobom 1 oropomuTH. BUMipioBansH1 NPAITaaH MOTPIOHO
PO3MICTHTH TaK, 1100, 3 0/1HOro HOKY, 3a0e3ne HTH BUTHHMI JOCTYI 10
KOKHOTO 3 HHX, @ 3 JIPYTOro — MaKCHMAaJIbHO €()EeKTHBHO BHKOPHCTAaTH
VBeCh MiI3eMHNil Ta Ha3eMHHil pocTip obmeskerol AinsHku. Ha namy
JAYMKY, Hali01bI panioHanbHl cnocobu obnamTyBaHHA TaKHX
maijaHuyukie 3anponouysann J[.I'eiinpix Ta M.I'eprr, a Takoxk
M.A Tony6ens. Ix cxemaruuni 306paxkenns HaBeJeHi Ha puc. 2-4.

[Tpusimm poGoTH NpriIaAiB, 3a3HaYESHHX HA [IHX CXEMax, BUCBITACHI
Yy IBOX HACTYITHHX PO3/1iiax.

Puc. 2 Bumiprosarvne note xomniekchozo amanizy Giomony (6ud s6oxy):
I'— mipra mpyba 0as neumponnozo sonoa, 2 — doutomip, 3 — krimamuyna 6yoka,
4 — anemomemp, 5 — eMricmb OAR GIOGAIOBAKNS 600U, WO cMiKae cmosGypom,
6 — pynmosui mepmomemp, 7 — 600030ipHuUK, 8 — NYHKMU 83AMMA npob.
(sa [ lennpixom m M.Tepemom, 2003)

8



Puc. 3. Bumipiosansie noie kawnnexcrozo ananizy biomony (6ud szopu). 1 —npurad
0N BUMIPIOSaNHA sunaposysanna, 2 — 3bipuuk hiasmpayiinol 600u, 3 —dowjomip,
4 — eumipioganbie none 0131 nPo6 GONO20CMI IPYHMY, 5 — WNAMUE 3 AMNYIaMU
(6UMIDIOBAHHA meMnepamypu 3 ineepmuum yykpom), 6 — 3axonani amnyau
GUMIPIOBAHHA MEMNEPAMYPU 3 THEEPMAUM YYKpOM), 7 — MIHIMATbHUL mepMoMemp
HAOTPYHMOBUI, 8 — ATMUILHUK NONEPEMIHHO20 FAMOPONCYSANA MA GIOMAKOBAHNA,
9 — mecm i3 YeNONO30I0 (AKMUBKICMb OPeaHIYHOZO POIKIAdanus y aymyci), 11 —
smemeobydxa, 12 — amemomemp, 13 — 36ipHuK IpyHmoeozo po3uuny)
(za Jl.letinpixom m M.Iepemom, 2003)
» 2 1 54

[ e [
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Puc. 4. Cxema poamityenis axmunoMempusiux, 2padieHmuux i mepmomMempuiux
damuukie ma npuladie OiA 2i0PonoivHux dOCTONCeHb HA dimanyi 20-pivnozo
aicocmany GiOZE0YENO3NOT eROCUCTIENU CMEPEUNIKA 2ITOKOMIEE020 6010201
mezompogiiol Gykosui cmepesunu (3a M.A Toayoyen, 2000)
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Konmponwni sanumanns 0o po3oity
SIKi MOKa3HMKH MOJKHA OepXkKaTH 3a J0IOMOrol MEpCOHAIBHOTO
nasiratopa GPS-127?
SIKI KHOMKH MEPEKIIIYal0Th CTOPIHKH MEPCOHAIBHOIO HaBiraropa?
SIKi CTOPIHKH BI3yasl3ylOThCs B NEPCOHANLHOMY HaBiratopi?
SAKe yerarkyBasHs HEoOXiIHE /s 00nalITYBaHHS MalTaHYHKA IS
NPOBEIACHHS CTALIOHAPHHX CHOCTEPEKEHb 32 CTAHOM MEBHOT
€KOJIOTT4YHOI CHCTEMH?

10



PO3ILI 11
AHAJII3 KJIIMATOITY

2.1. Jocainxenns cBiTIa K eK0N0riunoro gaxkro

OCHOBHHM JUKEPENOM EHEpril BCIX NPHUPOAHHX MPOLECIB, 110
MPOTIKAIOTE Ha 3eMHIH Ky € CoHsuna pamauis. [Ipomenncra eHepris
(paniaitis, CBITI0) ABAAE COHOIO EASKTPOMATHITHI XBHII, [0 BIXOATH
BIJl JUKEpea iX BHHUKHCHHS.

[epiu, HiXK AOCAITH 3¢MHOT IOBEPXHI, COHSYHA PalIaLlls MPOXOAHTE
yepes armocdepy 1 MiAAAETHCA JICIKAM 3MIHAM: HacTKOBO BOHA
NOrTHHACTLCA MOBITPAM 1 4AacTKOBO po3ciioerhes. [lormmuraeTnes
COHSYHA Pajialis B OCHOBHOMY Napami, acPO30IAMH | MEHLIOK MIPOIO
BYIVIEKHCITHM Fa30M Ta 030HOM.

Pajiatis, 10 HAJXOMMTE [0 3€MHOI MOBEPXHI De3nocepenbo Bil
Cosllsi i HABKONOCOHAYHOI 30HH, paalycoM 5° Ha3HBACTLCA NPAMOIO
consunolo padiayicto. TIpsama paiailiss BAMIPIOETBCA HA MOBEPXHI,
HepIeHMKYIAPHI HANPAMY COHAYHOTO MPOMIHHS, 1 I03HAYAETHCA S.
[Mpsima COHsIMHA PaiaIif, 1O HAJXOHTH HA TOPH3OHTATEHY MOBEPXHIO
(5'), BHPaxoBYETHCS 3a HOPMYIIOHD:

§'=8-sinh,
ne h — sucora Conus Hajl TOPH3OHTOM.

Jlasi BUMIPIOBAHHS NPAMOT COHAYHOI pajianli BHKOPHCTOBYCTLCS
axruHomeTp CapinoBa-SIHHIICBCHKOTO.

[Mpoitmosmy yepes armMocdepy, COHAUHA pajiallis po3ciloeThes y
ONTHYHO HEOAHOPIAHOMY CEPEAOBHIL ATMOC(HEPHUMH Taszamu |
ACPO3OMBLHIMH JIOMIIIKAMH, SIKI BOJOMIIOTE PI3HUMH KoediuieHTamu
JATOMIICHHS | IEPEXOIATE Y 0coBIMBY (hopmy — PO3CisHy paaiamiio.

Poscisnow conaunoro padiayicio (D) HasHBaeThCsA pajiaiis, 1o
HAIXOANTL HA TOPH3OHTAILHY MOBEPXHIO BIJ1 YCIX TOUOK HEDOCXHITY, 3a
pHiHOYeHHAM Jucky COHIs | HABKONOCOHAYHOT 30HH paaiycom 5%, y
pe3yNLETATI PO3CIOBAHKA COHAYHOT pajiallii MONEKYIaMHi aTMOChepHIX
rasis, BOAAHHMH Napamy abo NLOISHUMHE KPHCTAIAMH XMap | TBEPAHMH
4ACTOMKAMH, 3BAAKEHHMH Y aTMoc(epl.
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JaranbHMUI NPUXIL MPSAMOT | PO3CIAHOT paziaitii 10 rOpH30OHTATBHOT
MOBEPXHI 3eMJII HA3HBAKOTE CyMapnolo padiayieto O (kan-cm™ abo nerr,
KKam-m2).

O=8"+D.

CymapHa paaiaiis, 1Mo AIHIUIA 0 3€MHOI MOBEPXHI GinbI0i0
4ACTHHOIO NOMIMHAETLCS Y BEPXHLOMY TOHKOMY ILIapi IPYHTY ab0 BOIH
Ta IIEPEXOINTE Y TEIIO, 2 4aCTKOBO BinouBacThes. CymMapHOIO paiaiieo
BH3HAYAETLCH KLIBKICHb CBIMIA.

BiaburTa consaunol pagianil 3eMHOI0 NOBEPXHEIO 3aJE€KHTH Bl
XapaxkTepy L€l nosepxH1. BUlHolIeH S KITBKOCTI 6i06umoi padiayii (R )
70 3ara’abHOl KUThKOCT! pajiamii (), fka najae Ha JaHy HOBEPXHIO,
Ha3HBaeThCA anboeno (4) nopepxHi. Lle cIBBIIHOMIEHHS BHPAXKAETHCS
y JI0NsAX OMHHII ab0 BiICOTKAX:

R
A=—:100%-
Q

[TipanomeTp 1 ansbe10MeTp BHKOPHCTORYIOTE JUIS CIIOCTEPEKEHHA
CYMapHOI, po3ciiHOI paialli, 110 NPOXOAHTE A0 Ail0¥0i HOBEpPXHI i
BIAOMTOI pamiauii BIA 4110401 TIOBEPXHI.

JloBxuHa XBHIII 3eMHOTO BHIIPOMIHIOBAHHS KOJIMBAETHCA Y MEXax
B11 5 10 40 MxM 1 Oibiie. 3eMHY pa/lialiio YaCTILE HAZHBAIOTH GIACHUM
sunpominosannam semnol noeepxni (E)). Atmocdepny pamiaimiio, ska
HaJXOAUTh [0 3E€MHOI TOBEPXHI, HAa3HBAKTH 3IVCMPIYHUM
sunpominioeanusm abo anmusunpominweannsm (E) armocdepn.
PI3nuiio Mix BIacHe BHIIPOMIHIOBAHHAM 3eMHOI IOBEPXHI i 3yCTPIMHAM
BHIPOMIHIOBaAHHAM aTtMoc(epH HA3IUBAIOTh  eeKmusHuUM
sunpominiosannsm (£ ,):

E‘._,‘ﬁ =E3—Ea,

[Morpanasioun na 3emnio, coHsuna pagiawis y Ginemiii Mipi
NEPETBOPOETHCA y Temno. KinbkicTs eHeprii, ska nocunaersbes Connem
Ha 3emito Benuueina. Bunyckanns abo po3NOBCIOIKEHHS
CACKTPOMArHITHHX XBHIIb HA3HBACTHCSH GUNPOMIHIOGANHAM.

Enepeicro eunpomimosanns abo npomenucmoro enepzicio HazuBa-
IOTE CHEPIIIO, IO TIEPEHOCHTRCS EINCKTPOMArHITHHMH XBHIJISIMH.
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ONMHHLCIO eHepril BUNPOMIHIOBaHHS W y MIKHAPOIHIA cHCTEMI
omuanns Cl e 1 pxoyns (1 CI(W) =1 JIx.).

OCHOBHOIO KUTBKICHOK) XapaKTEePHCTHKOKO MO BAMPOMIHIO-BAHHA
ciyrye nomix eunpominiosanns abo npomenucmui nomik @, AKui
BH3HAYaETHeA 3a hopmynoio: @ =W/, ae W— eHepris BUIPOMIHIOBAHHS
3a yac {. Jlonycrasum, wo W =1 JIx, { =1 ¢, orpuMaeMo:

1 Cl(@)=1 Ix/1 cex=1 Br.

llogepxneea winbiicms noMOKY BHIPOMIHIOBaHHS (CHHOHIMIYHI
HA3BH: nomik padiayii, eHepeemuyna 0C6IMAEHICMb, IHMEHCUBHIC
caimna, cur@ Ceimaa) BCTAHOBIIOETHCA 3a (POPMYIIOI0:

E=0_|S8,
Jie . — NOTIK BUITPOMIHIOBAHHS, AKHIT PIBHOMIPHO TTA/la€ HA NOBEPXHIO S.
Jonyctusmm, mo @ =1 Br, §=1 M?, 3HAXOIHMO:

1 CI(E)=1Bt/1m*=Br/™m.

YV MeTeopoorii miji TEPMIHOM COHAYHA padiayii po3yMIIOTh
CHEPreTHYHY OCBITHCHICTH, AKA CTBOPIOETLCS BHIIPOMIHIOBAHHAM, 1110
HaaxoaaTs Big COHIS, BKIIOYAKOYH BHIPOMIHIOBAHHSA, PO3CIAHE
armocdeporo Ta XMapaMH 1 BIAOHTE 3eMHOIO TOBEPXHEIO.

Po3p’s3apHA OaraThox KHTTEBO HeoOXimHuX npobiaeM Ha 3emil
MOR S3aHO 3 TOYHHM 3HAHHSM COHs4HOI paaiauii. Eneprernyna
OCBITJIEHICTb, IO CTBOPIOETHCA COHSYHHM BHIIPOMIHIOBAHHAM Ha
IUIOMIA1, PO3MINIEHiH TeprneHIHKYIAPHO 110 COHSYHUX MPOMEHIB, 3a
MexaMH 3eMHOT armocdepu npu cepedHii Bizaam MK 3emieio |
Conuem, HasHBaeTLCs consunor cmanow S, Y Haykosifi miteparypi
JIOCHTE Y4CTO BHKOPHCTOBYIOTHCH MMO3aCHCTEMHI OMHHHII BHMIPIO-
BaHH#A, TOMY EHEPreTHYHA OCBIT/ICHICT BHPAKAECTLCA YHCIIOM KAIOpiii
(Kan), AKI OTPUMYE 3a XBHIMHY | cM? NEPIEHANKYISPHO PO3MILICHO]
nosepxHi (kan/cm’xs). HaitOlibIn iiMOBIPHOIO BBAKACTHCS BEIHUHHA
consunol cranoi 1,95 + 0,04 kan/cm’xs. BianoBijiHO 10 OCTAHHIX
HayKkoBMX Janux S=1367 Br/m’.

He coniji IuTy TaTH OJIHHHIN TPOMEHUCTOT eHeprii (Ka-cM 2 abo neura,
KKaI'M ) 3 OJIMHHMLAMH OCBITICHOCTI ((PyT-KaHAENIO0 Ta THOKCOM).

1 gpyr-kanaena = 1 momep * 1 gpyr’

1 moke = 1 momen - m? H- 0,1 gpyr-kanjena.
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Oceimaenicme — CTYIIHL OCBITIEHHS AKOI-HEDY/b MOBEPXHI.

Oceimaenns — po3nojiiji CBITAA HA TUIONI MOBEPXHI.

Jwke — MiXKHAapOAHAa OAHHULA OCBITIEHOCTI, sIKa JOPIBHIOE
PIBHOMIPHIH OCBITAEHOCTI OIHOTO M’ MUIOWIl | JIOMCHOM CBITIOBOIO
MOTOKY (JIK).

[Tepexia BiA HECHCTEMHHX OAMHHIb BHMIDIOBAHHS CHEPICTHYHOI
OCBIT/IEHOCTI 10 cHcTeMH Cl MpoBOAUTHECH TakK:

1 kan/em®xB =4,185 Jx (0,01)*m2 60'=

=4,185:10000/60 x-Mm™¢c '=697,5 Br/m’.

Po31oaL1 npOMEHHCTOT EHEPr1 — 3a JIOBKHHAMM XBHIIb HA3HBACTHCS
CHEKMpPOM.

JloBxHHA XBHJII pajiaiil BHMIPIOETHCH 3 BEIHKOK TOYHICTIO.
OnTHyHe BHIPOMIHIOBAHHA M€ 0BKHHY XBHJII BiJl COTEHb MIKPOMETPIB
J10 THCSAYHHMX 4acTOK Mikpomerpa (Mkm), (1 mxm = 10° m). YacTuna
CHICKTPY, 1110 BIAMOBIAAE A0BKHH1 XBiUN MeHiue (0,40 MkM, Ha3HBAETHCA
Vvabnpagionenosoio. [IpoMbKOK criekTpy npoMeHucTol eHeprii i 0,40
10 0,76 MKM 3aHMac BHAMMA 4aCcTHHA CHEKTPY. XBUII JOBKHHOK BI
0,40 no 0,46 mxm BLIIOBIIAIOTH (ioneToBOMY Konbopy, Bia 0,46 xo 0,49
MKM — cHHBOMY, Bia 0,49 no 0,50 mxm — GnakutHoMy 1 T.4. JloBxkuHa
xsual Ouene 0,76 MKM BIZHOCHTHCS 0 TaK 3BaHOI 1H(ppauepBOHOT
yacTHHH cnektpy. IndpauepBoni npomeni, sk 1 yasrpadioneTosi He
COPHAMAIOTHECS OKOM — BOHH HeBHAMMI. CrieKTp cOHsSYHOI eHeprii Ha
BCPXHIH MEXKI1 aTMOC(EPH 3HAXOAHTLCH MK HOBKHHaMK XBitb Bia 0,20
10 5.0 mxM. bausbko 47 % pazgiauill npUXOANTECA HA BHAHMY YaCTHHY
cnekrpa, 44 % — na indpadcpBOHy HacTHHY crhekrpa 1 9 % — na
yastpadionerosy. ITpoitmornm yepe3 armocdepy, COHAMHA paiaLis
3MIHIOETBCA AK 3 IHTEHCHBHICTIO, TAK 1 38 CIIEKTPAJIbHUM CKIIAJIOM.

Pobora Ne 3
Bumiprosanna cymapuoi ta poscisinoi pajgiauii 3a gonomoroio
TePMOCJIEKTPHYHOTO NipanomeTpa S HUIIEBCLKOTO

Tepmoenexmpuunuit nipanomemp HAnuweecvkozo npusHaAYCHIT
JUIS BUMIPHOBAHHS CYMapHOT | PO3CIAHOT pajiiaLiil, ska HAAX0AHTH AK B
HeDOCXHIY, TAK | BIL TIPE/IMETIB PO3MILICHHX Ha MoBepXHI 3emiri. Skio
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npHiiMaY paiati LHOro NPTy NOBECPHYTH

y OIK MiICTHIIAKOYOI NOBEPXHI, TO BiH Oyne
dixcysati BiAOHTY pamiainiio. Y cydacHux
MpaHOMETPIB (puc. 5) npHiiMaueMm Criyrye
kBajipaTHa Tepmobarapes (1), sadapbosana
y yopHO-6ini MoAs y BHUCASAI MIAXOBOT 27
JioikH. B nipaHoMeTpax BHKOPHCTOBYETbCA !
Garapes MOCHIIOBHO 3 €JIHAHHX TEPMO-

€ICMEHTIB, Kl CKJIAAI0THCS 13 MAHTAHITY | Puc. 5, a. IMpuiivav
koHctanTany. [Tosepxus Ttepmobarapei nipanosempa:
nokputa yopHor (apboro (caxero) 1 6inoro I - mepmobamapes,
(marunesiew) tak, mob napui cnai Oynu 2 - duck, 3 - 2eunmosa
nogapboBaH1 OHHM KOJTBOPOM, @ HENapHi — Hapizxa

1HIMM. BHKOpHCTAaHHS LBOTO MOKPHTTA MOB #33aHO 3 OAHAKOBOIO
[TOrTHHANBHOIO 3/IaTHICTIO CaXKi 1 MarHesil y JIOBTOXBHIILOBI HacTHHI
CHEKTPY.

B obnacti KOPOTKHX XBH/Ib CaKa MNOMIHHAE IHTEHCHBHILIE HIK
Marsesis 1 3a paxyHOK caMme 1€l JaCcTHHM CHEKTPY BHHHKAE PI3HMLII
TeMIeparyp Mixk cnasmu. Tepmobarapes nipanomerpa (1) npukpiiena
gepes 130JI0K0YKIH wap a0 kopnycy npuiaamy. Bia kpaiinix Tepmo-
eneMeHTIB Tepmobarapel BIIXOATE BHBOIH JI0 KJIeM Ha HIKHBOMY o111
Kopimycy (Ha pHCYHKY ix He BuHO). Besi repmobarapes, posgapbosana
y MIAXOBOMY HOPSJKY. KPINHTBCSH Y KBaAPAaTHOMY JIMCKY (2), AKHiH Mmae
Mo CBOIH YTBOPIOOHIH FBHHTOBY HApI3Ky (3), Ha SKY HAKPYy4YETHCS
CKJISHHH KOBNAY0K.

Cknsana HamiBcepa HeoOXIIHA HE JHIIEC Yy AKOCTI 3aXHCTY
Tepmobarapei BiT MEXaHIYHUX MOMIKOLKEHB, ale, | nepil 3a Bee, /Ui
TOro, 11106 YHHKHYTH BILTHBY BITDY.

Bea repmobarapes 3 AMCKOM 1 CKISHOO HAMBCHEPOIO HAKPYUYETHCS
Ha CTIMKY (4) 3 TPHHLKKOIO (5), 3a JA0MOMOrOIO AKOI MpHIiMaY MPHIaILyY
MOZHA TOPH30HTYBATH (puc. 5). Ha 111i ke TPHHDKIN KPIIHTECS LIAPOBHH
PIBCHB JUTS BIICHIKOBYBAHHS FOPH3OHTANBHOCT] YCTAHOBKH TIPHIIALy
(Ha pHCYHKY 2 HE 0Ka3aHo).

Jo crifiku (4) npHEAHYETHCS KOPOTKHIL METANEBHH CTEpKeHb (6),
10 SKOTO 3a JONOMOro reuHTa (7) KpUIHTHCA JIErka Jopaiesa Tpyoka
(8) 3 TinboBMM eKpaHOM (9), AKHI J03BONAE 3ATIHATH NMPHAMAIOYY
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MOBEPXHIO TMPHIANY BiJl MPAMHX COHIYHHX
MPOMEHIB Ta BHMIPIOBATH BOJAHOYAC JIHILE
poscisHy pamiauiio. JlopknHa CTepkHA Taka,
L0 JHCK €KPAHY 3 LeHTPY NpHiiMa4a BUIHO
niza kytom 10 °C. [1pu BiLAKpHTOMY HpHHMAH
BUMIPIOETECSA CyMAapHa pajiallis.

Tpunixkka (5) pasom 3 npuiiMauem i
CKJIAHOIO HAMBC(HEPOI MOXKE MOBEPTATHCH
Ha 180 "C, 1o 103B0IsI€ HATIPABIIATH MIPHAIAL
y OIK 3eMJi i BHMiplOBaTH BIAOHTY
KOPOTKOXBHJILOBY paialilio (J0BFOXBHILOBY
4aCTHHY BUIIPOMIHIOBaHHA CKJIAHA cepa He
nponyckae). Jlns 3axHcTy CKIASHOI
HamBc(epH ronoBKa NpHiIajly OCHalleHa
KPHLIKOIO.

Pobora Ned
BumipoBanHs coHsMHOI pajgiauii
3a Jonomoroi nipanomerpa Kasuirina
[Mipanometp Kanitina (puc. 6) 3pyanui
THM, 1110 /I03BOJIAEC BH3HAYATH SK CyMapHy
pazianio (0CODIUBO BaKIWBY JUIA AKHTTH
010TH), Tak 1 po3cisHy (NpH 3aTiHEHHI).
[IpuiimMaroua yacTHHA HBLOTO MPHIAY CKJIA-

Puc. 5, 6. [Tipanomemp
Huueexozo (3oeniwinill
BUZNAD)

JIA€THCA 3 YOPHHUX 1 01X MiTHHX npucocok. [1ia miero pamiamii cMyru
HArpIBAOTLCA HEPIBHOMIPHO 1 MK HHMH BHHHKAE CTpyM, HIO

PEECTPYETHCA TAJILBAHOMETPOM.

[lipanoMeTp MOMIIIEHO Y CKIAHY ODONOHKY, HANOBHEHY A30TOM I
repMeTHydHo 3anasuy. [lpunaa rpaayloerbes 3a THM 4YH IHIIHM
abCOJIIOTHUM nipaHOMeTpoM (HANpHKIAA KOMICHCAUIHHHM
mpanomerpoM OHrcrpema), a asi IHTCHCHBHICTS PaJiatill BUMIPIOETHCS!
3a rpadikom abo 3a JOMOMOroK NEPEeBIAHOrO Koe(IilEHTa B rpam-

Kasopiax/cM’ 3a XB.
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PoGora Ne5
Bumipiopanus npamoi COHAYHOT
pajiauil 32 10MOMOI010 AKTHHOMETPA
Capinopa-Slunmescskoro AT-50

AKTHHOMETpP NpH3HAYEHHH a3

Puc. 6. Mipanovemp BUMIPIOBAHHS NPAMOI COHAYHOI pajiaiii |

Konimitia MOYKE CIYTYBAaTH KOHTPOILHUM NPHIIAIOM.

B saxocTi npmitmMava pajiauil cayrye

Toukmii guck (1) 13 cpibroi domsru, TopuHow 20 MEM 1 mameTpom 11

MM (puc.7). 3oBHiumiil ik (nosepHennii 10 conu) 3adapbopanmuii

CHCHIAILHIM JIAKOBUM MOKPHTTSIM, & JI0 HBOTO Yepe3 KalbKy NPHKICEH]
36 nenmapumx cnaiB Tepmobarapei (2).

JoBHImMHAI NapH1 cnai (3) NPHKPINIEH] A0 MOPIBHAHO MAaCHBHOIO
miznoro kineus (4). TepmoGarapes 3 MIZIHUM KUIBIEM NOMILICHA Y
TpyOKy (7). AoBkuHO0 116 MM, SKa Mac Ha 30BHINIHBOMY KIHII
miadparmy giamerpom 20 MM, sKa CIYTYE NPHHMAIOYHM OTBOPOM.

Beepeanui TpyOkH € mie HH3X1AHHi 3a
mlamMeTpoM paa aladparm, HaMeHa 3
AKHX 3HAXOAHTHCH NOPYY 3 TEpMO-
barapecto 1 mae giamerp 10 MM,

Psin umux madparm yTBOPIOE TUICCHUH
KyT, BeigHOcHO aucky Conusm Ta
HaBkonocoHsuHoro npocropy. I[posoau
(12) Bia Tepmo-Darapei depes KiaeMmH
NPUELHAH] A0 TaIbBAHOMETPA.

[MokasHukH raasBaHOMETpA MPOTOP-
IIHI CHTI TEPMOTOKY, a OTXKE, 1 CHepre-
Puc. 7. Tepuobamapes THYHIH OCBITICHOCTI NPAMOI COHAYHOI

akmunomempa pauann.

Xin poborn
Kopnye akrnsomerpa (puc. §) Bcranosiis Ha criiwi (10) 1 ocHosl
(11). Ha #Kiif HaHECEHA CTPLIKA 32 JIOTIOMOTOK0 SKOT MOXKHA OPIEHTYBATH

MPHUAAZL CTPOTO HA MIBHI Y% \
Cymcoxkufl nepxasuuft
yulpepcurer 17
BIGAIGTEKA




Bice (8) BCTaHOBITE MO OCI CBIT/JA 34 JOMNOMOIO0 IHKaMH WHpoT (9).
JUisi npoBejieH s 0CTPKeHb AaKTHHOMETPOM 30PIEHTYHTE HOTO0 TaK, mod
Tepmobarapes Gyna naminena Ha CoHile, JUIS HOTO 3 NPUIAAY 3HIMITH
kpumiky (1) 1 HanpaeTe BXiAHHiA oTeip TpyOokn nHa Conne. Boauouac
Maninmymooun reuaTamMu (3) 1 (6) nobuitTecs Takoro nNonoxeHHs Tpyoku,
11100 YTBOPHIAcA KOHIIEHTPHTHA TIHL Ha eKpaHi (5), a COHAYHUIA NPOMIHE,
NpOFIIoBILH Kpi3k oTBIp (13) Ha onpagi madparMu y BUIAA ,,COHATHOTO
3aifumKa’’, MOTPAanHB HA YOPHY TOUKY, HaHEeCcEHY Ha ekpaHl. Jlume B
TAKOMY pa3l 9yTIHBHH eneMmeHT npunaay (tepmobarapes) oyae
HANpasiCHHH MEPHECHAHKYISIPHO
COHAYHHUM MMPOMEHSIM.

Pobora Ne 6
BumipioBanusa kiibkoceTi
BiIOHTOrO CBiTIA

Hopmamuenui anvbedomemp
(puc. 9) NO3BONSIE IMCHIIUTH 3aTPaTH
M0 MEPEHECEHHIO TIPaHOMETPY MHpPH
MapHIpyTHHX JocaipkeHasx. Jns
NbOr0 TpHIany He noTpibHe
FOPH3OHTYBaHHA, OCKUIBKH BIH Ma€
MPHUCTPIIA, N0 ABTOMATHYHO BHBOINTH
NPUHMAKOYy MOBEPXHIO NPHIAAY B
CTPOro rOPH3OHTANILHE HOJOKECHHS.

['onoBka ansbenomerpa mogibHa 0 TOMOBKH [IPAHOMETPA, OJHAK,
HaKpyueHa BiKe Ha KapAaHHHH MIBIC — NPUCTPIH, AKHI J03BOJISE
ABTOMATHYHO BUBOHTH NPUHMAIOYY NOBEPXHIO MPHIIALY B TOPH3OHTANBHE
nonokeHHs. Kapmanumii masic CKiafaeThes 3 JIBOX METANYHHX KiNelhb
(1)ra(2). Bayrpimne kinbue (1) uepes namisoci (5) a (6) Bonojie ceobo1010
obeprans BeepeHi 30BHIIHLOTO KUTbi (2). B cBOKO yepry noposkis
rpyOia (7), Ha AKii 3aKpiIUieHa rooBka nipaHomerpa (8), Bonostie cBoGo1010
obepranns Ha HamBoci (3) Ta (4), 3MineHnx BIIHOCHO HaniBoceii (5) Ta (6)
Ha 90 rpamycie. Orke, anpbeoMeTp Mae noaBiiny cTymine cBOGOIH
obepramis, 1O NPUIBOIHTE [0 HOTO ABTOMATHHHOTO FOPH30HTYBAHHS 1111
€0 cuim ki, [onoska ansbeomerpa (8) Hakpyuyerses Ha 1pyOKy
(7), fika 110 nasax MOKe KOB3ATH AOTOPH 1 JIOHW3Y Beepean i Kinbi (1),

18

Puc. 8. Akmunomemp Caginosa-
Hnuwesckozo



Puc. 9. Arvbedomemp nopmamusHutl: @-norouceHHs 00eopu,
D-noaoxcens 00HU3Y

Beepeanni camol TpyOKH BUILHO EPEMIILIACTECS LT HAPHIHHHA BaHTaK-
npoTuBara, skHil 3abesneuye HajUiHy TOPH30OHTHPOBKY NpHIiMatouo]
nosepxHi. COCTEpeKCHHs HA TIOPTATHBHOMY AJIbOCAOMCETPI POBOATHCS
AHATIOTTYHO, SK 1 HA TMPAHOMETPI.

Pobora Ne7
Bumipiosauns pisHHIi BUNPOMiHIOBAHHA 33 10NOMOT0I0
TepMoeNeKTpHIHOT0 Dajancomipa SIHHIIEBCLKOTO

BanaHcOMIp CIYZKHTB 15l BH3HAUESHHSA PI3HHLI BUTIPOMIHIOBAHHS, SIKE
NPUXOAHTH Ha AlI0YY MOBEPXHIO ¥ BHUIIS CYMapHOT pamiaiii 1 BIacHe
BUnpoMiHioBanus wiei mosepxui. Ha Biaminy Bl BHIIE3rafanux
AKTHHOMETPHHYHHX IPHNAIB, y GasaHcoMipa € ABi NPHITMAIoH] OBCPXHI.
OjHa 3 HEX TIOBEPHYTA 10 HeBOCXMTY, CNPHITMAE CYMApHY PAialiiio
(Q) pazom 3 BunpoMinIoBaHAM arMocepn (£). Hpuiimad, [OBEPHCHHI
y GiK I0M0K0 MOBEPXH, CPHITMAE BIIGATY KOPOTKOXBHIILOBY Palialliio
(R,), 3eMHe BUIPOMIHIOBAHHA (£) 1 yacTHHy BLAOMTOI pamami R , ska
naziifa i armocdiepn Ta oTouyioumx npeameris. Omke, pamiatiiiHii
Hananc B BupaxoByioTh 3a Gopmynoio:

B=(Q +E,) - (E;+thRn)'

Banaucomip sensie coborw kpyray maactuny (1) 3 KBagpaTHuM

BHPIZOM ¥ HEHTPANEHIi YacTuri 48x48 MM, y AKI NOMILICHO NPHAMAY

19



Puc. 10. Bararcomip mepmoenexmpuynu;
a — 308HIHIN 6U2AR0, O — oxpema mepmobamapen

pamamii. [IpuiiMao10i0 NOBEPXHEIO NPHAALAY CIYTYIOTh /IBi OJTHAKOBI
MUIACTHHKH 13 TOHKOI MIZIHOT (JOJIBI M, 1110 MOKPHBAIOTE BEPXHIH 1| HHHKHIIH
npHiiMay. 30BHIIIHI NOBEPXHI IHX TJIACTHH MONAKOBAHI CIIEIIAILHIM
YOPHHM JTaKOM, NOTJIMHAI0YA 3JATHICTE AKOT0 OJIM3BKA /10 MOMIMHAIOYOT
31aTHOCT1 abCOMOTHO HOPHOTO TiA. JI0 BHYTPIHEOr0 BOKY MIacTHH
npukneeni 10 TepmoenekTpuuHnx Garapeit, KOXKHA 3 SKUX SBJsE c0BO0
MIIHHI 6pycodok (3), 00BHTHI TOHKOK) METAIEBOK) CMYKKOIO (4) 3 KOH-
crautany (puc. 10). [lonosBuHKH KOJKHOTO BHTKa mocpibmeHi, 1 Micue
3aKIHYCHHA CPIOHOTO APy CIYKHTh TEPMOCIIAEM, @ KOKEH OPYCOYOK
Tepmobarapeeto, sKi NOCHIIOBHO 3'€iHaHi Mik coboto. Ha KoxHOMY
Opycouky namorano S0 BUTKIB, TAKHM YHHOM Y NPHIAl 3HAXOAMTECH
500 Tepmocnais. ]

[Tapsi cnai 6arapel BI19yBaOTH TEMIOBHIT BIIHE OHIET IVTACTHHKH,
HEMapHi — HIIOI. PI3HHIL TeMIEpaTyp I1aCTHHOK NPOTIOPLiitHa Pi3HMI
MOTOKIB pajiiaiii, ska HaXOANTE | BigGuBacTses. Jlis satiHeHHs npuiaagy
BIZLIPSIMOT paiauii cinyrye ekpan (5), sakpiruiennii mapriposm (6) uepes
nerky Tpyoky (7). V mepoGouomy crami npunaz 3aKPHBAETHCH 3aAXHCHHM
yoxJiom (8).

[okasuukn npunany ayske cUABHO 3a1€KaTh Bl IBHIKOCT BITpY,
OCKUIBKH NPHIAMAIOYi NOBEPXHI HOr0 He3axXMIICHi. Tomy nopyu 13
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CcTiiiKOIO 3 ransBaHoMeTpoM, Ha Buyaam 0,5-1,0 M, HeoOX1/IHO BCTAaHOBHTH
SKEPANHY BUCOTOKO 2,3 M, Ha KiHIL AKOTO 3aKPIITHTH BITPOBHMIPIOBATLHUT
npuian (anemomerp ®ycca abo pyuHHH aHEMOMETP API-49), 3a
NOKA3HUKAMM AKHX HE0OX11HO BBOIMTH MONPABKH.

PoGora Ne8
BumipioBanus iHTEHCHBHOCTI OCBIT/ICHHS
3a gonomoroio aokemerpa 0116

Jlas BH3HAYEHHS IHTCHCHBHOCTI OCBITNCHHS TMOBEPXHI
BHKOPHCTOBYETHCS JNIOKCMETD, NPHHLMI AIT SKOTO Da3y€Thes Ha
(pi3HURMX BAACTUBOCTAX (POTOCHEMEHTY. 3aICKHO BIJL IHTEHCHBHOCT!
OCBITITEHHS CTPIKa JMOKCMETPA NOKa3ye Pi3Hi BENMUMHH, WO 1 Oyae
XapaKTePH3yBATH IHTEHCHBHICTE OCBITICHHS Y JHOKCaX (JIK).

JTIOKCMETp CKIIAA€THCA 3 BHMIPIOBaYa i OKpeMoro (oToenemMeHTa
3 nacamkaMu. Ha nepeniii naseni BUMIPIOBaYa 3HAXOASTHCA KHOKH
nepemMuKaya 1 TabaMyKa 3 Jiana3oHaMH BHMIPIOBAHHS.

[TpHuraz MArHITOSTEKTPHYHOT CHCTCMM MAE JIBI LIKAJH ana3oHoM
“0-100" Ta “0-30”. Ha xoxHiii [Kanl KParmkaMu 1Mo3HaueHo MnovaTox
JMianazoHy BAMIpKOBaHE: Ha tkam “0-100" kpanka 3HAXOAMTBCA HAl
nosHagkoto “20", a wa mkam “0-30” Hax noszHaukolo <57

-
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Xix poborn

[lepepipTe un 3HAXOAUTHLES CTPUIKA MPHIIALY HA HY/ILOBIN TO3HAYLI
wkaan. s nporo Bigokpemre (OTOCAEMEHT BiJ BHMIpioBada. Y
BHNAAKY HEOOXIZIHOCTI 3a JONOMOTOI0 KOPEKTOpa BCTAHOBITH CTPLIKY
NpUIALY HA HYJILOBY 103HA4Ky wkanu. HampoTn HaTHCHYTO! KHONKH
BH3HAYTEC BHOpaHe 3a jIONOMOrOK HAacaJoK Haidliblle 3HAYEHHS
AlanazoHiB BuMIpiB. [lpn HarHCHYTIH npasiil KHONIi, HAHOIIBIII
IHaueHHA JlanasoHiB BUMIPIB kpatHi 10. /{1 BIUIIKY BHKOPHCTOBY#HTE
mkany noxkasHukis “0-1007. Tlpu watHcHyTI MBI KHOMII, HANPOTH
AKOT HAHECEH! HaiOLIbII 3HAYCHHA JUana30HIB BHMIPIB kpatHi 30, —
wkano “0-307. TToka3HWKH nNpuiaay B NOAINKax 3a BIAMOBIAHOIO
WIKAJIOK MEPEMHOKTE Ha Koe(lieHT ocaabieHns, SKMH 3aICKHTh BT
HACAIOK.

Hanpurnaad, na poroenemenTi BctanonieHi Hacaaki KP, Harncuyra
J1Ba KHOMKA, cTpinka nokasye 10 noxinok 3a mkanow “0-307.
Bumiprosana ocsimienicts gopisuoe 10-100=1000 L.

Jns onepkanns NpaBHIbHHX MOKA3HMKIB JIFOKCMeTpa obepiraiite
cereHOBHH (DOTOENEMEHT BiJI HA/UTHUIKOBOI OCBITIACHOCTI, 10 HE
BIANMOBLAAE BUOpaHHM Hacajkam. SIKIO BEJIMYMHA OCBITJICHHS, SKE
BUMIDIOCTHCSA, HEBIOMA, HCOOXIAHO MOYMHATH BHMIDIOBAHHS 3
yCTaHOBKH Ha QoToeneMeHT Hacamok “K”, “T”.

Tabnuys 3
Jlianasonn BuMiptoBaHk Jiokemerpa 0116, Ix

OcHOBHMH HeocHopuuit
0e3 Hacajok, 3 HacaJaKkamMu
3 BUIKPHTHM KM KP KT

(oroenemeHTOM
5-30 50-300 500-3000 5000-30000
20-100 200-1000 2000-10000 | 20000-100000

[ToonuTHes 3 hoToeeMEHTOM | HACAIKAMM HEOBXIZIHO SK 3 OITHYHHM
npunaom. Io sakingenni pobotn B eHaiiTe GOTOCIEMEHT BiA BHMIPIO-
Baia MIOKCMETpa; ofArHiTh Ha oToenement Hacaaky “T; nokmajits
npunazn y gymsp.
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Pobora Ne 9
BumipioBanua coHsivHOl pagiauii
33 I0NOMOTOK) CY4ACHHX 1aTYHKIB

ANBTCPHATHBHUMMU CTTOCODAMH BHMIPIOBAHHA BHIIPOMIHIOBAHB
MOXKYTh BYTH CyHacHi 1aTHiKH. IX XapakTepucTHKa Ta lanasoH podoTH
HapesieHo y Tabmui 4.

2.2. Jlocaixxennus TeMnepaTypy fK exoJoriunoro gpaxkropy

Bei npHaazu Juis BAMIpIOBaHis TEMIICPATyPH NMOBITPS HEOOXLIHO
BCTAHOBIIOBATH B TEPMOMCTPHUHIIT (MeTeoponoriuniil) Oyaui (puc.12),
§Ka 3axHINAE Bi COHAYHOI pajianil, onaiiB, TCIIOBOTO BHIIPOMIHIO-
BaHHA 3eMJl, OTOYYIOUHX NPEIMETIB.

KoncTpykuis Oyaxn 3abesnedye Binbuuii noBiTpoodmin. byika
BCTAHORTIOETHCS HA METAJIEBIH iAcTaBIl BHCOTOK |1 75 oM, 1110 J03B0H€
noMinaT pesepsyap TepMoMeTpis Ha sucot 200 cm. TepmomeTpH BCTa-
HOBIIOIOTHCS Y Dyl HAa MeTaneroMy WTaTHRl. CTPOKOBHH TEPMOMETD
3aKPITUTIOETHECA BEPTHKANIBHO, MAKCHMAIBHHIT — MaibKe FOPH30HTAILHO
3 HeBenMKHM HaxmioMm (5% y Gik pesepsyapa, MIHIMAJILHHH — CTPOIO
ropH30OHTANBHO. JIBa OCTAHHIX TEPMOMETpH PO3MINIYIOTHCS
pesepryapamu Ha cxia. [Tpu Temmeparypi nositps Hmkue -20 °C nopy
3 CTPOKOBMM TEPMOMETPOM 3aKpiIUIIOETBCS CITHPTOBHIl TCPMOMETD.
Pryts 3amep3ae npu -38,9 °C, Tomy BULTIK Temmeparypu Hukue -36 'C
3a PTYTHHMHM TEPMOMETPAMH He npoBoaaTh. Jlns AKCTaHIITHOTO
BUMIPIOBAHHS TEMIIEPATYPH MOBITPS
BHKOPHCTOBYIOTH CICKTPHYHI
TepMOMETpH onopy. Bumiposanus
TEMIICPATYPH IPYHTY BKJIIOYAE: BHMI-
PIOBAHHN HA OTONEHIi NOBEPXHI
IPYHTY, @ TAKOK Ha rmuOunax 5, 10,
15 1a 20 eM (v Tenuny nopy poxy) 120,
40, 80, 160, 240 ta 320 cM (npoTArom
poky). Jlns BHMIPIOBAHHA TeMmIie-
1 paTypH MOBITPAHOIO, IPYHTOBOTO,
Puc. 12. Tepmomempuyna 6yoka 3 poAHOI0 CepeoBHILA BHKOPHCTO-
mepsoMempoy md iZposempom BYIOTBCH TEPEBAKHO piE[HHHi (PT}“Tb.
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CIHPT) TepMOMETPH, Jiedopmaniiini (bimetan y repmorpadax ). [pusin
Al TepMomeTpa 0asyeTbes Ha BIACTHBOCTI PEYOBHHH 3MIHIOBATH 06 eM
3aJ1CKHO Bl TEMITCPATYPH.

Jlns BumipioBanHs Temnepatypi Buiie -35 °C BHKOPHCTOBYIOTBECA
PTYTHI TEPMOMETPH (Temrieparypa 3amep3anus pryTi -38 °C), a mmiue
-35 'C — cnuproi. OCHOBHHM TEPMOMETPOM I BUMIPIOBAHHSA
TEMIIEPATYPH MOBITPSA € PTYTHHH NCHXPOMETPHYHHIH 31 MIKanamu -35 °—
+40 °C, abo -35 °— +55 °C, uina noginku 0,2 °C.

Sk 101aTKOBMIE 10 PTYTHOTO TCPMOMETPA CIYKHThH CITHPTOBHIL 3
wiHoro nojauiku 0,2 °C | mxamoro Big-71 =421 °C a6o Big-81 —+11 °C.
BikopucTOBYBaTH CIMPTOBI TEPMOMETPH NPH Temiieparypi Buie +25 °C
HE PCKOMEHIYEThCS, OCKUIBKH CITHPT YaCcTKOBO NEPEXOIUTH Y Maporio-
A16HHI cTaH. Jlnst BHMIDIOBAHHS TEMIICPATYPH IPYHTY BHKOPHCTOBYIOTH
TEPMOMCTP-LIYTI, IO JI03BONSAEC POOUTIH 3aMIpH TEMIIEPaTYPH Ha Pi3Hiil
rHOHH1 B osepxHi. Onutuul Bumipy — rpaaycu no lensciio (°C)

[lepin nik nouarn BUMIPIOBATH TEMIIEPATYPY IPYHTY a60 MOBITpS
HEODXI/IHO 100pe BHBUMTH NPABHIA BUUIIKY i BEJCHHS CHOCTEPEKEHE
3a lonoMoroio tepmometpis. Ilig wac BiLTIKy HEOOXIAHO NPaBHIBHO
OUIHIOBATH TIONIOKEHHA KiHIA CTOBIYHKA PIHHHU (PTYTi ab0 cnupry) B
Karnuiapl BUTHOCHO KA.

Y pTyTHUX TepMOMETPaX (MCHICK BHITYKJIHIA) BiUTiK BEAYTH Ha miKkai
NOJOKCHHSA YABHOT NOTHYHOI A0 BHNYKJIOT Y4CTHHH MeHicka. V
CIHPTOBHX (MCHICK YBITHYTHIA) BIZUIIMYIOTH MOMOAKEHHS YSBHOT IOTHYHOL
J10 BBIFHYTO! YaCTHHH MCHICKA.

Temneparypy Bumipsiite 3 tounictio 10 0,1 °C He 3aexHO Bijt TOrO,
SAKI TOILTKA HAHECEH] Ha mKami. BUUIK MOYHITE 3 JECSTHX HacToK, a
NOTIM BH3HAYTE I rpagyc. JIis 11boro 3BepHITSH yBary Ha WiHY MoiiKu
HiKaIH Tepmomerpis (st neuxpomerpuanoro 0,2 °C, MiHiManibHOTO,
MAaKCHMaNnbHOTO, Wyna 1 BuTAxkHOrO — 0,5 °C). Jlo OTPHMaHMHX
PE3YNBTATIB A0JAHTE MONPABKH 3TIHO 3 TAHHMH CBIAOITRA TEPMOMETpa
(ceprudikara).

Ipu B1AIKY HE MOKHA 3HIMATH TEPMOMETPH 3 MICIA!
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Pobora Nell
BuMipIOBAHHS TeMIEPATYPH NOBITPHA CTPOKOBUM
TePpMOMETPOM

Cmpoxogui mepmomemp (puc. 13) npH3HaA4YeHUH
jUIA BH3HAYEHHS TEMIIEPATYpPH MOBITPA B MOMEHT
CIIOCTEPSKEHHS | CKIIANAETLCA 3 pe3epByapa 3 pryTTio
(1), 10 SKOrO MpHNAAHA KarIsipHa TpyOKa (2), BUILHHIH
KIHELB 11 3anasHuil.

PryTh 3amoBHSAE HE TUILKH PE3CPBYap, a TaKOXK
yacTHHY Kanisaphoi TpyOku. ¥ BUILHII YacTHHI Kariispa
nosiTps Hemae. [lopsa i3 KaniaspHow TpyOKOIO
ykpimieHa mkana (3) i3 MOJIOUHOTO CKAa, Ha AKY
HAHECCHI MOJLIKH.

Ile 3BuuaiiHAil PTYTHHI TEPMOMCTD 3 ITHIIHAPHY-
HIM PE3ePBYApOM i MOTIOYHOIO KOJIBOPY IIKAJIOH), LiHa
nojinku sKoi cranosuts 0,5 "C. Mexi mKanu: Bepxns
Bix +50 no + 60 °C, HuKHS — BIANOBIAHO BiA -25 110
-35°C.

[lIkana 1 Kaminsp BMIIIEH]I B 3aXHCHY CKJAHY
TpybKy. Hmninapuana gopma 3abesnedye HanOLIbIIY
MUI0LLY KOHTAKTY i THM camuM 30LIblIye HaJUHICTh
rnokasans TepMoMeTpiB. [TokasHHKH OO TEPMOMETPA
3HIMAIOTHCS ¥ TIEBHI CTPoKH 3 TodHicTio 10 0,1 °C.

Xin poborn
[MpoBe/iTh BUMIPIOBAHHSA TEMICPATYPH MOBITPA

Puc. 3.
Cmpokogult

mepmomentp

yepes KovHI B8] TOANHH. PesyIsTaTH 3aHeCITh /10 Tabmmil 5.

No
wn | Foauna signiky | TTokasHHKH TepMOMETPa

Yucno, MICHLE [Mianuc

Tabnuys 5

27



Pobora Nell
BumipioBanus reMneparypH noBiTpsi MAaKCHMAaJIbHUM Ta
MIHIMAJILHHM TEpPMOMeTpPaMH

Maxcumanbrun mepmomemp BHKOPHCTOBYIOTh U1 BUMIPIOBaHHS
MAKCHMAIBHOT TEMIEPATYPH 33 MPOMIKOK Hacy MIX CIOCTEPEKEHHIM
(puc. 14). Y makcHMaIbHOTO TEPMOMETPa B AHO pesepiyapa (1) ynasuuii
CKIAHHH WTH(T (2), KIHE1b AKOTO BXOANTE Y M0YaToK Kaniispa (3), ae
YTBOPIOETLCSH 3BYIKCHHSI.

[le pryTumii Tepmomerp 3
UATTHAPHYHHM (IHKOIH KyJsc-
THM) Pe3epBYapoOM I BCTABHOK)
HIKAJI0K, HA AKIH MOAUIKH Ha-
Heceno yepes 0.5 °C. Mexi
IIKanM: BepxHs Big +51 g0
71 °C, umkHs — BIANOBIAHO  Puc. 14, Maxcumanonuic mepmosemp
BiZ-21 10 -31 °C. Makcumanshe
3HAYCHHS TEMIICPaTyPH TEPMOMETD 30epirae 3aBASKH TOMY, 110 B HHIKHIi
HACTHHI Kanuigpa 3a IONOMOT0l0 BIIAsAHOTO Pe3epByapa CKISHOTO CTEPAKHSA
(wrndTa) CTBOPEHO KUTBIENOAIOHE 3BYKCHHS.

[py mABHIICHAI TEMIIEPATYPH PTYTE y pe3epByapi pO3IIHPIOETHCS |
MIIHIMAETBCS 110 KANAPY, OCKLUILKH CHIN POMIMPEHHS PTYTi GLIbLI,
HIK CHITH TEPTA y MicH 3By KenHs. Komm Temneparypa 3HHKYEThCA, PTYTh
CTHCKAETHLCS (3MEHIIYETHCA y 00€Mi), ajie BOHA HE MOXKE 3HOBY
MNOBCPHYTHCH B PE3CPBYap Yepes3 Te, 110 CHITH MOJEKY/ISPHOTO 34erieHHs
3HAYHO MCHII, HUK CHIM TepTs y Micui 3syxenns. Lle mpuoauts 10
PO3PHBY PTYTI Y MICHI 3BY)KEHHs KamiiApa, i CTOBIYHK ii, akuii Gys y
Kalspl 10 MOYATKY 3HHKEHHA TEMIICPATYPH, 3aHIIATECS HA MICLLi,
NMOKa3y[O4H HABUILY TeMIeparypy, ska cnocrepiranacs 3 MOMEHTY
NONEPEAHBOIO CTPOKY CHOCTEPEHAKCHHS.

SHSBILI MOKA3HUKH MAKCHMAIILHOTO TEPMOMETPA 3 TOYHICTIO 10 0, ] o,
HOro HeoBXiIHO MIArOTYBATH 10 HACTYIHOIO BULTIKY. JIns uboro
TEPMOMET] BI3HMITE Y PYKY 1, TPHMAKOYH PE3EPBYAPOM YHU3, KiTbKa pasis
CTPYCITh, 00 MeperyaTh pryTs 3 Kaninspa y pesepsyap. [Ticas CTpyLIy-
BaHHA MOKAIHHKH MAKCHMANBHOTO TEPMOMETPA NOBHHHI GYTH
DM3LKHME 10 TOKA3aHE CTPOKOBOTO.,

ARV RIAT
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Xin poboru
BCTaHOBITH MAKCHMANBHHI TEPMOMETD 3 HEBEIHKHM HaXHIIOM
pesepeyapy souusy. [IpoBeiTs BUMIPIOBAHHSA TEMIICPATYpPH MOBITPA
gepes KoK Bl rofuHn. Pesynsrarn 3anecits a0 Tabnuui 6.

Tabnruysa 6
Ne Tomuua BiLdiky Ionpaeka Mokazuuku
n/n TepMOMeTpa

Yucio, MICHAIE [Tigmuc

Minimanenuit mepmomemp (puc. 15). Lleit TepMOMETP CIIHPTOBHH 3
BCTABHOIO MIKAJOKO, SiKa Mae nojiku uepes 0,5 C.

Mesxi mkanu: Bepxus Bin +21 g0 + 30 °C, HuKHs — BIANOBIIHO BijL -
41 no -75 °C. Y cepeauni kaniaspa (y cnupri) € mmuTHK, BUIOTOBRIC-
HHIT 3 TEMHOIO CKJIa, SIKHiT Ma€ BHITIS/] HEBEJIMKOI BUTATHYTO! KOTYILIKH.

[pu 3HMKEHH] TEMIIEPATYPH CTOBNYHK CHHPTY Yy Kamiaspi
IMEHIIMTLCA 1 pa3oM 3 WTHOTUKOM MMO4HEe mepeMimarucs yOik
pesepsyapa. SKuI0 TeMIepaTypa 3aMHIIHTLC HEIMIHHOK abo MoyHe
MiZBAIYBATHCS, PYX ITHHTHKA NPHITHHAETHCS.

Xin poborn

BcTaHoBITE MiHIManbHMII TEPMOMETP TOPH3OHTAILHO, TAK, W00
wTHGT JOTOPKABCA NOBEPXHI cnMpTy. BiipaxyiiTe monomenHs BIAHOCHO
uikany OLIBII BILIATIEHOTO BiJl pe3epByapa KiHus WrH(THKa.

[Ticns 3HATTA NOKA3HMKIB TEPMOMETP HeoOXiHO NMUITOTYBaTH JIO
HACTYNMHHX cnoctepexkeds. JLas boro wrH@THK NiABEAITE 10 MEHICKA
COHUPTY, NIJHABIIA TEPMOMETD
pesepByapoM Aoropu. Sk TubkH 0 !

WTHGTUK Jifiae A0 MEHICKA :
CITHPTY 1 3YNMHNTLCH, TEPMOMETP

BCTAHOBITH TOPHU3OHTANLHO HA 1'/ E/
MOBEPXHI TPYHTY. Pue. 15. Minivarshuti mepymovemp
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Jlnsa neperipku pobOTH TEPMOMETPA NPH 3HATTI NOKAIHHKIBE MIHI-
MaJbHOIO TepMOMETpa Ciijl 3podHTH BIUIIK Mo WTHPTHKY (MoKasye
MIHIMAJIbLHY TEMITepaTypy) 1 MEHICKY CITHPTY (MIOKa3ye TeMneparypy B
MOMCHT CIIOCTEPEHKEHHS).

[IpoBeaiTe BUMIPIOBAHHS TEMIICPATYPH MOBITPA YEpe3 KOKHI JIBI
rojuHn. BHeCITE nonpask# B 3HAHACHI BUUIIKH | CKIAaAiTL Tabnuio 7
KIHIIEBHX PE3yNbTaTiB Ha OCHOBI NEPERIPOUHHX CBIIOLTE.

Tabruys 7
Ne lNopuna Bigniky IMonpaska IHokazuukn
n/n TepMoMeTpa

Yueno, MICSILb IMianuc

PoGora Ne 12
Bumipiopanns Temneparypu nogirps
33 1010OMOrolo TepMorpadga

JLiis HenepeprHOTO 3anHCy TeMIEpaTypH MOBITPA BHKOPHCTOBYETHCSA
Tepmorpad (puc. 16). Horo MPHAMAYEM CIYKHThL DIMeTaneBa macTHHKa
(1), KpHBH3HA AKOT IMIHIOETHCS 3AJICHKHO BIj TEMIEpaTypH. 3MiHH
KPUBH3HHM IUIACTHHKH TIEPEAAIOTHCH HA CTPIIKY 3 mepom (6), sike

Puc. 16. Tepmozpagh
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KPECTHTH JiHiI0 X0y TEMIICPaTypn Ha ManepoBii CTpIYLl, OITHYTIH
na Gapaban (7), mo 0OepTAETHCH TOAMHHHKOBHM MEXaHIZMOM.
Tepmorpad, GapaGan sikoro pobuTs 0HH 00EpT y noby, Ha3HBACTHCA
j060BIM. ICHYIOTE TAKOK HEIBHI TepMoTpah.

Jlnst 06pobkn 3anucie TepMorpada noTpidHO MOPIBHIOBATH ioro
sHaueHHs i3 3HaueHHamu tepmomerpa. Crocrtepirad B TCPMiHH
MBTCGPOJIOT'I‘%!IOI"D CIOCTEPEKEHHA BIJIPAXOBYE MMOKA3H 1epmnmm}m
TepMOMETpa 1 TepMUrpana JAMMCYE 1Mi TOKA3H B HKYPHAT 1 HA CTPIYLL
tepmorpada poSHTh BIAMITKY Hacy. OnHo4acHo BI/UTIKH TEpMOMETpA H
TepMorpatha AaiTh MOKIHBICTE BH3HATHTH NMONPaBKH JI0 3aIlHCIB
Tepmorpada 1 CKIacTi Tad/IMIO MOMPaBOK.

[Npunyckar4H, 1o Molpaska TepMorpaga npoTsrom ioro poboTH
BMMIpIOBaNiach PIBHOMIPHO, MOXHA PO3paxy BaTH IIONPABKY JUIA KOKHOT
roiii. JUist BOTo MOTPIOHO NPOIHTEPIIONIOBATH BEIHIHHY MONPABOK
Mizk BoMa MiTkamu. Hanprknan, nonpaska B 1 roauny 6yna—0,3 °C, 8
7 romn crana +0.3 °C (taGo. 8). 3a 6 rosuH poGOTH MONpPAaBKa 3MIHHIIACH
na 0,6° (Big —0,3 no +0.3), 3a | roauHy — Ha 0.1 °C. 3uatoun 3MIHY
nonpaeky 3a | roguHy, MOXHA PO3paxyBaTH 3HAYEHHA MONPABKH UIA
KOMCHOT FOJMHK. B HAIIOMY NpHKIaji BHXOAATE HACTYMH] BEIHYHHN:

Tonuan 1 2 3 4 5 6 7
[Monpaexa, °C -0,3 -0,2 -0.1 00 +0.1 +0,2 +03
TaGauysn &
Tabmuns nonpasBox
Micsans pIK tepmorpag Ne
Yucno 1 roa. 7 ron, i T.I.
TepMo- | TepMmo- | nonpae | Tepmo- | TepMo- | nofpas
merp | rpad Ka merp | rpad Ka
1 4.5 4.8 -0,3 48 4.5 +0,3
2 5.7 53 +0.4
3 6,1 6,1 0.0 -
LTI,

Jlani Tepmorpada 3a KOAHY TOAHHY, BPAXOBYIOUH MONpPaBKH,
sanuuiTe B Tabmuimo 9.

31



Tabauys 9

Micsin piK
Yucno [oaunu Cyma | Cepenne | Makcumym| Minimym
0 112itagl24

1T

Cyma

Cepeane

Jam nposeaits niipaxyHoK KOXKHOI IPYIH YHCE 110 BEPTHKAJ | 110
FOPH30HTAN; Pe3y/ibTaTH 3anuIiTh omisueM. IIpu nigpaxynky mo
FOPH30HTANI CKJIAAITh TeMneparypy juis roans it 1 1o 23 i go cymn
ofaiite migcymy uucen 3a 0 roaus i 24 roguuu. Posminusum cymy
BCPTHKANBHHX YHCEN HA YHCIIO JIHIB MICSLS, @ CyMy FOPU30HTANBHHX
uMcen Ha 24, oTpumMaemo 000BHI X1l TEMIIEPATYPH TS JAHOTO MICALLA,
a Takox cepeani J000BI rOAHHN.

2.3. Jlocaizxkenns BoAOrocTi sk ekoJoriunoro bakro

[Tin1 BONOTrICTIO MOBITPS PO3IYMIIOTE HASBHICTH BOASHOL napu y
noBiTpi. [ToBITPA, 1110 MICTHTS BOJISIHY APy, HA3HBAIOTE BOJIOTHM, a T¢,
IO HE MICTHTh — cyXuM. OCHOBHMMH XapaKTEPHCTHKAMH BOIOTOCT
MOBITPSI €:

Abcomomna eonozicms nogimpa 0. — KiNbKicTh BOAAHOI napu y
rpamax, 1o 3HaxoauTees B 1m® mositps (r/m?):

106 e
A=" "
l+a-t
JIC € — HACHYCHICTEL BOJASHOT MAPH Y MM PT. CT..
- 8l-e
l+a-t’



Tie ¢ — HacuuenicTs Boaanoi napu y [ackamsx (ITa);
{ — nokasu cyxoro Tepmomerpa B 'C; ot — koeileHT PO3IIHPCHHSA rasy
(1/273).

Hacuvenicms gooanoi napu (e) (napuianbHKil THCK) — THCK, SKHH
MaTHME BOJISHA Napa, KOTpa 3HAXOJMTHCA Y TasoBiil cymiwi, ko O
BOHa 3aiiMana 00'eM, KOTPHil J0piBHIOE 00 €My CyMImIi MpPH Tii ke
TEMIIeparypi:

' e=E—A(t-t )-P.

= EL a

E — MakcHMaibHa HACHUYCHICTHL BOAAHOI MapH, SKa BIANOBIIAC
TEMIEpaTypi 3MOYEHOI0 TEPMOMETPA;
A=6,62x10°K — 1 (K — ncuxpoMeTpHuHHMii KoepillenT),
[, — TEMNEpPATypa CyXoro TepMOMETPa;
., — TEMIIEPATYPa 3MOYCHOIO TEPMOMETPA;
P, — armocdiepruii THCK (B MM pT. cT. abo [Ta).

Maxcumansna nacuuenicms oosanoi napu (E) — rpaHHIHE 3Ha4YeHHA
THCKY, IKC BIJIMOBIAE PIBHORA3] MIK MAPOIO 1 BO0I0, TOOTO HACHYCHOMY
crany napi (MM pr. ctT., abo [Ta).

Bidnocna eonozicmp nosimps (f) — BUIHOIICHHA HACHYEHOT BOMAHOT
napy (e) 10 MakeumansHoT Hacuuerocti (E) npu nauiif Temneparypi:

c
=—-100%
s :

Hedbiyum sonozocmi (d) — pISHHILA MIK MAKCHMAIBHOIO HACHYEHICTIO
E | pakTHYHOI HACHYEHICTIO € NIPH JaHiil TeMieparypi:
d=E-e
Jlas BHMIPIOBAHHSA BONOTOCTI MOBITPA NCHXPOMETPHYHHM MCTOL0M
KOPUCTYIOTHCA CTAHHMINHMM 1 acnipauiiiHuM NCHXPOMETPAMH, a
rirpoMeTpHYHHM — rirpomerpamu. /lns HenepepBHOl peecTpaiis
BOJIOTOCTI MOBITPA 3aCTOCOBYIOTHCA rirporpadmu.
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Pobora Ne 13
BuszuaueHus BOJIOrocTi NopiTps
3a 10110MOTOK ICHXPOMETpa
ABrycra

[TpuHIHn podOTH NCHXPOMETPIB
! z W noOyI0BaHHIl HA 3aJIeKHOCT] PI3HHIL
! . TEMIEpaTyp CYXOoro 1 3MOYEeHOTr0

i TEPMOMETPIB Bl BOJOrOCTI HABKO-
:[ " « numHboro noritpa. Iecuxpomerp
= % CKJAZa€ThCH 3 JBOX OJHAKOBHX
? PTYTHHX TEPMOMETPIB, 3aKPITIICHUX Y
crenianbHii onpasl i acmiparjiHii
ronosmi. PesepByap oanoro 3
TepMOMETpIB OOMOTaHMiT DaTncToM,
caMe UEH TEPMOMETP € 3MOYCHHM.
Onpasa — e TpyOKa, 10 PO3/IBOIOETHCS JOHU3Y, Ta 3aXUCHI IIaHku. J{o
HHKHBOI PO3JBOCHOI YACTHHH TPYOKH 3a JIOMOMOrOK TUIACTMACOBHX
BTYJIOK 3aKpIiIICH] JABa naTpyOKH, sKl € pajlaliiHUM 3aXHCTOM
pe3epByapiB TEPMOMETPIB.

[Tcuxpomerp Asrycra (puc. 17) ckiajgaeTscs 3 JBOX OJHAKOBHX
IICHXPOMETPHYHHX TCPMOMETPIB, PO3MINICHHX MOPYY HA WITATHBI B
ncuxpomerpuuniil Oymn. Jliguit Tepmomerp (1) npuiiHATO Ha3MBaTH
Cyxum, nipasuit (2) — 3moucnum. Pesepsyap 3Mo4eHOTO TepMOMETpa
IUIBHO O0ropHYTHH 0ATHCTOM, HWKHIH KiHEUb SKOTO MOMILICHHH B
CTAKAHYHK 3 JIHCTHIBOBAHOK BOJIOK. BepxHii Kpal crakaHYHKa
BCTAHOBJIIOETLCA HA BIACTaH1 2-3 CM BIJL pe3epByapa TEPMOMETPA.

baruct Ha Tepmomerpi nosuHeH Oyt 100pe 3MOYEHHIH BOOIO JIO
KUIbLEBOro 00VIKa (BepXHs 4acTHHA pe3epByapa).

[TeuxpomeTp BHKOPHCTOBYETLCS MPH TEMIIEPATYPAX MOBITPS HIiCE
-10°C. [pu remneparypi nixue 0°C datier 06pi3yioTh Ha 2-3 MM HIDKYE
pesepsyapa TepMoMeTpa. 3mMouyioTh Oatier 3a 30 XBHAMH JI0 3HATTS
MOKA3HHKIB BOJIOK) KIMHATHOT TEMIIEPATYPH, CTAKAHYHK 3a06HpaioTs micis
TOTO, AK TEMIIEpaTypa 3MOYEHOTO CTAKAHYHKA TEPMOMETPA M IBHUIIHTHCS
na 2-3°C sume 0°C; ne 30aunTh, mo nija va Garucri PO3TONHBCS.

Pospaxynku Ben1MYMH BONOrocTi HOBITPA HNPOBOAATHCSH 34
NOKa3HHKAMH CYXOT0 1 3MOYEHOT0 TEPMOMETPIB. 3 IIOBEPXHI pe3epByapa
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3MOYEHOTO TepPMOMETpPa BIIOYBACTLCS BUIIAPOBYBAHHA, AKC 3AJICKHTDL
il BOMOTOCTI HABKOIMIIHBOTO MOBITPA. YHM cyXimie nosiTps, THM
{HTCHCHBHIIIE BHMAPOBYBAHHA | THM HIXKY] IOKA3HHKH CYXOro |
3MOYCHOTO TEPMOMETPA.

Jlns BH3HAYEHHS BOJOTOCTI 32 MOKa3aMM CYXOro 1 3MOYEeHOTO
TEPMOMETPIB BUKOPHCTOBYIOTh TICHXPOMETPHYHI tabmuui (tabn. 10).

Xia podorn
BCTaHOBITH NCHXpOMETp ABrycTa Tak, mo0 YHHKHYTH TENIOBHX
BHITPOMIHIOBAHE TA KOMMBAHb NOBITPS (1€ MOXKE BIUIMBATH HA TOMHICTh
sumipiosanns). [Tokasn nipunany peectpyiite kol 10-15 x8. Busnasre
abcomomuy eonozicme (A) 3a GopMyno:

A=8a-(h="0)8,

ne E — MakcHMaabHA MPYXKHICTH BOISHOI MapH NpH TeMIepatypi
BOJIOrON0 TEPMOMETPA, MM. PT. CT. BH3HAYAETBCH 3TiHO Tabmuu 11.
a — ncHxpoMeTpHaHuil Koedimient, skuii cranosuts 0,00074 ans
armocdepn 1a 0,0011 115 3aKPHTHX IPUMILLEHD;
t,— TeMIepaTypa cyxoro Tepmomerpa, 'C;
£, — TEMIIEpaTypa BOJIOroro TepMOMETpa, E;
B — GapoMeTpHIHHIA THCK, MM.PT.CT.

Bionocny eonozicmsb (%) BH3HauTe 3a GOpMyNoI0:

A-100

o]

A — abcomoTHa BONOTiCTh, MM.PT.CT; £ — MakcuMaibHa NpY&KHICTh
BOIAHOI NapH.

PoGora Ne 14
Busnadenus BOJOrocTi nNogirps
32 J0TIOMOTO010 ACHipauiiiHoro ncuxposmerpa Acmana

[Mpunaa Ay#e 3pYSHHA UIS BUMIPIOBAHHA BOJOrOCT! MOBITPS B
NONBOBHX YMOBAX I ceped pociuH. 3a npuuuunom poboTu BiH
AHANOTIMHIH CTALIOHAPHOMY NICHXPOMETPY.
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Tabauysa 10

[McuxpomeTpruuHa Tabnuis

Temnepatypa Pisnua Mix TeMIEPaTypoio MOBITPA | TEMIICPATYPOK
CYXOro 3MOYCHOTO TEPMOMETpA
TepMOMETpa 0 112131 451671 ¢TSI NIN
0 100 | 81 [ 65|52 |40 (31 (23|17 ]12| 8 | 4
1 100 |79 161 |46 |34 [23]|16]|14] 9 | 5 | 2
2 100 | 82 | 66|53 [42 133 [26|20]| 14 (10| 7
3 100 | 83 | 68 |55 |44 |35(28122]17 |13 ]| 10
- 100 | 83 |69 | 57 [46 | 37 |30 |24 |19 | 15| 12
5 100 [ 84 |70 [ 58 |48 |39 |32 12621 |17 ] 14
6 100 |85 |71 |60 |50 |41 3428|2319 16
i 100 | 8517261 |51 |43 ]136|30([25]21] 18
8 100 | 86 73 162 (53|45 (38 |32]27(23]20
9 100 186 [74 |63 |54 146 (40|34 ]29(25] 21
10 100 | 86 | 75 [ 64 | 55 |48 | 41 [ 35|31 | 26 | 23
11 100° | 87 | 75 | 65| 57 |49 |42 |37 |32 | 28 | 24
12 100 | 87 | 76 | 66 | 58 | 50 | 44 | 38 | 33 | 29 | 24
13 100 | 88 [ 77 | 67 | 59 | 51 | 45 | 40 | 35 | 31 | 27
14 100 | 89 | 77 | 68 | 60 | 52 | 46 | 41 | 36 | 32 | 28
15 100 | 88 | 78 | 69 | 61 | 53 | 47 | 42 [ 37 [33 | 30
16 100 | 89 | 78 | 69 | 61 | 53 [ 48 | 43 | 38 | 34 | 31
17 100 189 |79 17062 |55 |49 |44(39|35]| 32
18 100 |89 [ 79|71 |63 |56[50[|45]|40]| 36| 33
19 100 | 89 [ B0 | 71 | 64 |57 [ 51 |45 |41 |37 | 34
20 100 | 89 | B0 [ 72|64 |58 |52 |47 |42 ]| 38| 35
21 100 |90 | 81 | 72 [ 65 | 59 | 53 [48 |43 | 39 | 35
22 100 190 |81 |73 |66 |59 |54 |49 (44| 40| 36
23 100 |90 | 81 |73 | 66 [ 60 | 54 | 49 | 45 | 41 | 37
24 100 |90 [ 82 | 74 | 67 | 60 | 55 | 50 [ 45 [ 41 | 38
25 100 |91 |82 |74 [ 67 | 61 | 56|51 |46 ]| 42 | 38
26 100 191 |82 |75 |68 | 61 | 56|51 |47 |43 | 39
27 100 | 91 |83 |75 |68 | 62|57 [52]|47 |43 40
28 100 |91 |83 )76 |69 | 63 |57 |52 |48 |44 | 40

Acnipauiiinuii ncuxpometp (puc. 18) cknagaerbes 3 2-x
TepMoMeTpiB — cyxoro (1) i amouenoro (2) — 3 pesepsyapamu
wimHApranoi gopmu. TepMoMeTpH 3akpinneni B onpasi, mo ckiaa-
CILCA 3 PO3ABOECHOT IoHK3Y — TpyOkm (3), nnanok i acmiparopa (7).
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3aBAsKH 13005111 pe3epByapiB
BIJI KOplyca, acripaiiiHui
TepMOMeTp He notpebye 3a-
XMCTY BUI COHL H BITPY. Jlns
3MOYMYBaHHA DAaTHCTY KOPHCTY-
IOTHCS TYMOBOIO Ipyiicio (14) 13
ninerkoro (15). Jlns npaBuisHOI
poBoTH ncHXpoMeTpa HeobX11-
HO, 100 HIBHIKICTL 0DepTaHHs
BEHTHIATOpA acmipatopa Oyna
noctiiinow. Konrpouas msui-
KOCTI acmipauii 3A1HCHIOEThCS
3a JI0NOMOro0 okakanka (17)
— y BIKOHIII 3 AABJIAETHCS MITKA.

Jlo mouarky CHOCTCpPEkKEH-
HA, 3MO4ITh DATHCT AUCTHIILO-
BAHOIO BOJIOIO 3 T'YMOBOI rpyii B3uMKy 3a 30 XB., BIITKY — 33 4 XB. 110
piutiky. Tlicas 3modysanss Knouem (8) 3aBefliTh 0 YHOPY NPYKUHY
acnipatopa. OGUMC/ICHHA BETHYMH BOIOTOCT! HOBITPS BHKOHYETHLCA Tak,
K 1 TIPU POOOTI 3 CTAHIIAHUM IICHXPOMETPOM.

Puc. 18. Acnipayiitnui ncuxposemp
Acmana

Marepiajn i 0612 HAHAA: ICHXPOMETP; acniparop s Biabopy
npo6 3 (inerpoTpuMateM, (LUIETPOM 1 CTAKAHOM-HACAIKOIO; aHaJITHYHI
Bary; MiHUeT; CKISHHI Yamky Jamerpom 10 oM.

Xin poborn

[Nepea poboToio pesepByap CyXoro TepMoMeTpa 00ropriTh HarHETOM
g oanu map. Iicns HBOro aHanoriuHMii 3a pO3MIPOM KIANTHK DaTHcTy
3aMOYITh Y IHCTHIILOBAHIIi BOIL T4 B MOKPOMY BHITIA] ILLTBHO 0OIOPHITH
HABKOTIO PEICPBYAPY APYIOro TepMOMeTpa.

[MigroTysasmy ABa By3H 3 HHTOK, CHEPIUY OJHHM BY3JIOM TYIO
3aTACHITH GAaTHCT BrOp] PE3CpBYyapy, NOCTYTIOBO CTATHITS il 1L pesepsyap,
Bech wac posnpasmioun Garuct. Hutky nia pesepsyapom He sapro
cTAryBaTH HaATo Tyro. CTATHYBIIN BY30J1 111 PE3EPBYapoM, 3aB sOKITh
fioro. 3akinauBLg 068 A3yBaTH HATHCTOM, 3aHBY TKanHHy 00piATe M
pe3epBYapoM TEPMOMETPY.
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OsnaiiomTecs 3 npuHiMnami pobotu npunay. [oaunitees va rpymnm
mo 2-3 4OJ0BIKK 1 NPOBEITH JOCHIDKCHHS HE MCHINE HDK Ha TPHOX
JunsiHkax. Jis BH3HA4YCHHS BOJOTOCTI HA BYJHII BHHECITh ICHXPOMET]
3 MpUMILIEHHA 3a | 5 XB. J10 CHOCTEPEKEHD 1 3aKPIMITH Ha CHEMATBHOMY
CTOBI TaK, 100 pe3epByapH TEPMOMETPIB Oy Ha BUCOTI 2M. 3BOIOKTE
0aTucT Ha pe3epByapl TEPMOMETPa 3a 4 XB. JI0 OYATKY CHOCTEPEKEHB,
3aBE/1ITh MAIbKeE [I0 YIIOPY BEHTHIATOP NcuxpoMetpa. Yepes 4 xs. micas
3aMYCKY BEHTHIISAITOPA MOYMHAlTE BULTIK 32 TepMOMeTpamu. Busnauenus
BITHOCHOI BOJIOTOCTI MOBITPSA MPOBEHITH 33 MCHXPOMETPHYHHMH
tabmuamu (asrop JLI1. Bepcranos), a Takoxk 3a MICHXOMETPHYHOIO
(hopmynoro:

Y= fw P<m> x 100 %
EC i

Ji¢ Y — 3HaY€HHs B1JHOCHOI BOJIOTOCTI MOBITPS;

E, — HacH4cHa MPYXKHICTh BOASHOI TAPH 3aMOYEHOr0 TepMomeTpa, rlla;
E_— HacuueHa npyxHicTh BOASHOT MApH CyXoro Tepmomerpa, rila;

A — neuxpomerpuynuii koedinient, mo gopisaioe 6,620 x 10 (°C);

P — tick nositp, rlla;

Af — PI3HHLA MIK TEMIIEPATYPOIO CYXOI0 Ta 3MOYEHOTO TEPMOMETDIB.

[fcuxpomeTp He MOKHa OpaTH BOJNOTHMH pyKamH TOMY, [0
NOTEMHIHHA 400 KOPO3is TPYOOK 3aXHCTY IPH3BOIUTE 10 TOXHOOK y
IOKa3HMKaX TEPMOMECTPIB.

Kopucryiouncs Tabanipamu, nokasie cyxoro i MOKpOro TepMoMeTpis,
4 TAKOXK 3HAIOYH THCK MOBITPA, MOKHA O3 SKuX-HeOynb pospaxyHkis
BH3HAYHTH aDCOMIOTHY i BIJIHOCHY BOAOTicTH, AeQIUHT BONOTOCT
MOBITPs i TouKy pocwn. Hanpuknan, cyxuii TepMoMeTp nokasye 18,7°C,
amouenuit 14,7°C; pisnuns temneparyp 4°C. B tabnuui 10 naseneni
sHaueHns s 18,5°C — 62% (sianosiano pisauui remneparyp 4°C) i
wis 19°C — 63%. Ockinbkn, 18,7°C 6mxue o 18,5°C, 10 depemo
3naqenns 62%. 3Har09H BLIHOCHY BOIOTICTE NOBITPS, 110 Wil 3ke Tatmuii
BH3HA49aeMO abCOMOTHY BONOrICTE NOBITPA, Ae(iliUT Boorocti it TOYKY
pocu. Ipumycrumo, cyxuit Tepmomerp nokasye 18,5°C, simnocHa
BoJioricts 57%, abo 0,57. 3rigxo rabnuui Temneparyp: 18,5°C
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Tabauys 11

IeuxpomeTpusii TabmHLl
(BiaHOCHA BONOTICTH NoBiTs p#t Temneparypi sia 5°C 10 21 °C 1 p= 1000 m6)

2 Piannus noxasin cyxor o i 1Mouenoro repMoMeTpis ¥ rpaayceax
= = !-J
& T E‘-\.-
EEE =
L8 S =
£5s £
i; :- =2 (00 |02|04 | 06|08 1012|1416 18|20 | 22|24 26 |28
Bz 23
EzgZl o
= == ™
1 2 3 4 5 [ 7 g 9 1o 1§ 12 13 i4 15 16 17
6.5 5.0 100 ] 97 | 94 | 90 87 | 84 g1 78 75 72 | 68 | 65 | 62 59 56
6.8 53 100 | 97 | 94 90 87 84 g1 78 75 72 |1 69 66 63 60 57
7.0 6.0 o | 97 | %4 | 9 an | 85 |82 | o] 76| 73] 70 67 | 64 Gl 58
73 65 | 00| 97 | 94 | 91 | 3 | 8 | B2 | 79| 76 1 73 | 70 | 68 | 65 | 62 | 59
7.5 7.0 0yl 97 [ M4 19 B8 | 85 B3 | B0 | T 74 71 68 | 63 63 (]
7.8 7.5 100 ] 97 | 94 | 91 B | 86 B3 BO | 77 74 72 | 69 | 66 63 il
8.0 £.0 100 | 97 94 92 89 86 B3 B0 78 75 T2 70 67 64 62
g3 B3 100 | 97 924 92 89 86 B4 51 78 75 73 70 68 5 62
8.6 100 | 97 94 92 59 6 B4 #1 79 76 ¥ 5 71 65 () 63

97 | 85 | 92 | 89 | 87 | 84 [ 82 [ 79 | 76 | T4 | 7L | 69 | 66 | 64

e
°
=
.
2

97 |95 | 92 | 90 | 87 [ 84 [ 82| 79 | 77 | 74 | 72| 69 | 67 | 64

-}
ba
a|=|e
= (=]
=

95 105 | 100 97 | 95 | 92 [ 90 [ g7 | 85 [ #2180 | 77 | 75 | 72 | 70 68 | 65

9.8 110 |1woo] 97 | 95 | 92 | 90 | 88 | 85 | B3 | 80 | 78 | 75 | 73| 71 68 | 66

10.2 115 |10 ] 97 [ 95 [ 92 | 90 | &8 | 85 [ 83 | 80 | 78 | 76 | 73 | 71 69 | 66
10.5 120 | 100 ) 98 | 95 | 93 | 90 | 88 | 85 | B3 | 81 | 78 | 76 | T4 | 71 69 | 67

109 | 125 | 100 | 98 [ 95 [ 93 [ 91 | B8 [ .86 | B4 | 81 | 79 | 76 | 74 | 72 | 70 | &8

112 | 130 | 100 ] 98 | 95 | 93 | 91 | 88 | 86 | 84 | 81 | 79 | 7 | 75 | 72 | 70 | 68
116 | 135 (100 98 |95 | 93 [ o1 | 88 [ 86 [ B4 | 82 | 79 [ 77 | 75 | 73 ] 71 | 69

120 | 140 (100 | 98 | 95 [ 93 [ 91 | %9 [ % | 84 [ 82 | 80 | 78 | 76 | T3 | 71 | 69

124 | 145 (1o | 98 |96 [ 93 [ o1 [ 89 [ &7 | BS | 82 | '®0 | 78 | 76 | 74 | 72 | 70

128 150 | 106 [ 98 | 96 | 93 | 91 | &9 | B7 | 85 | 83 | Bl 78 | T6 | T4 | T2 | TO

132 | 155 | 100 | 98 | 96 [ 94 [ 91 [ B9 | &7 [ 85 | 83 | &i [ 89 | 77 [ V5 | W | T
13.6 160 | 100 | 98 9 | 94 a1 89 | B7 &5 83 | Bl 791 T 73 73 71
181 | 165 | 00| 98 | 96 | 94 | 92 |90 | &8 | 85 | 83 | 81 [ 79[ 77 | 75 | 74 | 72
145 | 170 | 100 [ 98 | 96 [ 94 | 92 | 90 | BB | 86 | B4 | 82 | %0 | 78 | T6 | V4 | 72
150 175 100 | 98 96 | M4 02 a0 88 86 84 82 80 | 78 76 74 72
155 | 180 | 100 98 | 96 | 94 | 92 | 90 | 88 | &6 | B4 | B2 | BO | Y8 | 77 | 75 | 73
160 | 185 | oo ] 98 | 96 | 94 | 92 | 90 | 88 | B6 | B4 | B3 | Bl | 79 ] 77 | 95 | 73
165 | 190 |ioo| 98 | 96 | 94 [ 92 [ 90 | 88 | R6 | BS | 83 | 81 | 79 | ¥ ) V5 | T4
170 | 195 |00 | 98 | 96 | 94 [ 92 [ 9p | 89 | B7 | &5 | B3 | B) [ V9 | 78 | 6. | T4
175 | 200 | 00| 98 [ 96 | 94 | 92 | 90 | 89 | 87 | 85 | B3 | B1 | 80 | 78 | 76 | 74
181 | 205 | 100 | 98 | 96 | 94 | 93 | 91 | 89 | 87 | 85 ] B3 1 B2 | 80 | 7B { V6 | 75
136 | 210 | 100 98 | 9 | 84| 93 | 91 | 89 | 87 | 85 | B4 | 82 [ 80 | T [ 77 | 75
Pinnnust noxatin cyxoro [ smodesors Tepmomerpin ¥ rpanyecas
30 (323436 |38 |40 42|44 | 46|48 | 50| 52|54)|56|58
[ 2 3 4 5 [ ¥ 8 9 (T 2 T -
6.5 5.0 53 | 50l 47 45 | 42 | 39 [ 36 [ 33 |30 [ 27 | 24 | 21 | 19 | 16 | 13
[¥] 5.3 54 | 51 | a9 | 46 | 43 | 40 | 37 | 34 | N [ 29 [ 26 [ 3 20 [ 18|15
70 0.0 §5 | 520 snl 47 | 44 F A1 39 ) 36 | 33 | 0] 28 | 35 ) 22 | 19 17
73 6.5 56 1. 54 ) 51 |48 | 45 [ 43 [ 40 ] 37 |34 | 32 | 20 {25 | 24 | 21 | 18
7.5 7.0 §7 |55 52| 490 | 46 | 44 41 ] 3R [ 36 | 33 | 300 28 | 25 [ 23 | 20
78 75 58 | ss I 53| 507 | as| a2l a0 | 37 | 35| 34 [ 29 ]| 38 | 34 | 22
B.0 80 59 | 56 ] 54 ] 51 [ 49 | 46 | 44 | 41 | 38 | 36 | 33 | 31 | 28 | 26| 24
B3 ] g0 ['57 | 55| 52 | S0 | 47 | 45 | 42 | q0 | 37 | 35 | 32 | 30 } 27 | 25
B6 | D0 | 6O | 58 | 56 | 53 | 5! | 48 1 46 | 43 [ 41 | 3 | 36 | 34 [ 31 [ 29 | 28




Piannun noKalie CYXoro i IMOYEH0ro TEpMOMETPIB ¥ rpasyeax

o g~
PRS-l
BRG] Ea
=8 =
EE ,":7 E E 30 | 3234 3638|4042 |44 |46 | 48 ) 50|52 54| 56|58
agZ|'E
"% i
8.9 9.5 6l 9 56 54 52 49 47 44 42 40 37 35 33 30 28
9.2 100 | 62 | 60 | 57 [ 55 | 52 | 50 | 48 | 45 | 43 | 41 | 38 [ 36 | 34 |32 | 39
9.5 10,5 63 60 59 56 53 51 49 | 456 44 42 40 37 35 33 31
9.8 11.0 k] Gl 59 56 54 52 50 | 47 45 43 41 39| 36 34 32
10,2 11.5 64 62 60 57 55 53 51 49 46 44 42 | 40 38 35 33
10,5 120 65 62 60 58 56 54 52 50 47 45 43 | 41 39 37 34
109 | 125 | 65 | 63 | 61 | 59 | §7 | 54 | 52 | 51 | 48 | 46 | 44| 42 | 40 | 38 | 36
112 13.0 f6 64 62 59 57 55 53 52 49 47 45 43 41 39 37
11,6 13,5 67 64 62 4] 58 56 54 52 50 | 48 46 | 44 42 | 40 38
12:0 14.0 67 65 63 61 59 A7 55 =] = 49 47 45 43 41 39
124 14,5 68 66| 64 62 &0 58 56 54 52 50 48 46 44 42 40
12,3 150 68 6O | 64 62 &0 58 56 54 53 50 49 47 45 43 41
132 15.5 69 67 65 63 61 59 57 35 54 5l 49 48 46 44 42
13,6 16,0 69 67 65 63 61 &0 58 36 54 52 50 48 47 | 45 43
14,1 16,5 70 68 66 A4 62 &l 58 36 35 53 51 49 | 47 46 44
14.5 17.0 70 | 68 66 | 64 | 63 | 61 91 57 56153 5271 50 48 | 46 | 45
15.0 17.5 il 69 67 63 63 61 60 58 56 54 52 i 49 | 47 46
15,5 13.0 71 69 67 i 64 62 60 58 57 35 53 S1 50 | 48 46
16.0 18.5 71 70 68 | 66 | 64 | 62 | 61 59 57 | 56 | 54 52 50 | 49 | 47
16,5 19.0 72 70 68 67 65 63 61 60 58 56 55 53 51 50 48
17,0 19.5 72 0 | 69 67 63 | 64 62 60 58 57 55 54 | 52 50 | 49
17,5 20,0 T3 71 69 67 66 | 64 62 61 39 57 56 54 53 51 49
18,1 20.5 3 71 70. | 68 66 | 65 | 63 | 61 6] S8 S5 58 [ 88 52 50
18.6 21,0 73 72 70 68 67 65 63 62 60 59 57 55 54 52 51
Piaiuna nokaiis cyxoro i IMo4eHoro TepMoMeTpiB ¥ rpaaycax
60 (62 6a]o6]6s[70]72] 747678808284 86 88
1 2 3 4 3 6 7 B 9 10 11 12 13 14 15 16 17
7.0 6.0 14
7.3 6.5 16 13 11
1.5 7.0 1R 15 13
7.8 F o] 19 17 I4
B0 8.0 21 19 16 14 11
B.3 B.S 23 20 18 16 13 11
B.6 9.0 M4 22 2 ¥ 15 13
B0 9.5 26 23 23 19 17 14 12 10
9.2 10,0 27 5 23 20 1% 16 14 8
9.5 10,5 24 26) 24 21 20 18 16 13
9.8 11.0 30 28 26 23 Al 19 17 5 3 11
10,2 115 31 29 27 25 23 21 19 |7 5 13 11
10.5 12.0 32 30 | 28 | 26 | 24 | 22 | 20 g 6| 14 12
109 125 34 | 32 | 30 28 26 | 24 | 22 | 20 18 16 | 14 12 o
112 13.0 33 33 31 29 2T | 25 | 33| 2 19 17 15 14 3
11.6 13,5 36 | 34 2130 28 | 26 | 24 | 23 | 21 19 | .17 15 3
120 14.0 37 35 i3 31 301 28 | 26/ 24 | 22| 20 18 17 15 13 11
124 14.5 33 36 | 133 | M 29 | 7125 | 33| 22 | 20 18 16 | 15 13
| 128 15.0 19 37 35 34 3271.38 28 26 25 23 21 19 18 16 14
13,2 155 40 38 7 35 | 33 | 31 Bl B[] A] 19 17 16
13,6 16,0 4] 39 | 38 36 | 34 ] 32 | 31 | 27| 26 24 | 22 | 20 19 1
'_I_f._l 16,5 42 40 | 39 | 37 35 | 33 3z | 30 | 28 | 27 25 23 . 20118
14,5 17.0 43 4] 40 | 38 | 36 | 34 31 .31 29 | 28 6] 28| 23 21 20
L4150 | 1795 | 44 | 42 | 40 ] 39 | 37| 35 | 34 [ 32 | 31 | 29 | 27 | 36 | 24 | 23 | 21
155 | 180 | 47 [ 43 [ 41 [ 90 | 38 | 36 | 35 [ 33 [ 32 | 30 | 28 | 2721 25 | 24 | 23

40
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165 | 190 | 46 | 45 | 43 | 42 [ 40 | 38 | 37 | 35 |34/ [ 32 [ 31 |20 | 28 | 26 | 25
T70 | 195 | 47| #51 &8 | 42 | 41 | 39 | 38 [ 36 [ 35 [ 33 [ 32 [ 30 | 29 ] 27 | 26 |
17,5 [ 200 | 48 | 46 | a5 [43 [ 42 [ 40 | 39 | 37 | 36 ] 34 | 33 | 31 30 |28 | 27
781 | 205 | 48 | 47| 45 | 44 | 42| &1 | 39 | 38 [ 36 [ 35| 34 | 32| 31 | 29 | 28
186 | 210 | 49| 48 | 46 | 25 | 43 | 42 | 40 | 39 [ 37 | 36 [ 34 | 33 {32 | 30 ] 39

BIMOBI/IA€ NPYKHICTh HACHYEHOT BOAAHOI napu 16 MM. BianosijiHo
abcomoTHa BoaoricTs pigHa 16 MM - 0,57 = 9,1 MM abo 9.1 MM - 1,33 =
12,1 M6. dedinur Bonorocti 1opieHioe 16 MM — 9.1 MM =6,9 mm (9.2
M6). Touky pocm BusHAuTe 3a aGCONMOTHOI BONOTICTIO; 3HAHMITE B
nepuomy cropianKy Taduui “TIpyKHICTh HACHICHOT BOJSHOL NIapH MM.
pr. cT.” 3HageHnA 9,1 MM, 1110 BIANOBIIAE TEM neparypi 9.8°C. Lle 1 byne

IIyKaHa TOUKa POCH.

PoGora Ne 15
Busznauenusi BOJOTOCTI NOBITPs 32
JIONIOMOT0I0 BOJIOCHHOTO TA
MeMOpaHHOTO rirpoMerpa

TTpuHIMN Ali BONOCSHOTO FrpoMeTpa
(puc.19) rpyHTYETBCS Ma 34aTHOCTI
3HEKUPEHOT JIOACHKOI BONOCHHH (1
IMIHIOBATH CBOIO JIOBKHHY 3aJICHKHO Bill
3MIHH BOOroCTi NoBITps. [TpHHMAIBEHOO
YaCTHHOIO HOro € JI0ACHEKA 3HEXKHPEeHA
BOJOCHHA (IOBXKMHOIO 27 CM), HATATHYTA
Ha Metanesy paMky (2). Bepxuiii KiHeus
BOJIOCHHHW 3aKpiruicHo Ha reuHTi (3), 3
JIOTIOMOTOI0 AKOTO PEryliOeThCs HATAr
ponocuun Ha pami. Jlpyruii xineus
BOJIOCHHH ODTOPHYTO 1 3aKPIIUICHO Ha
MajcHbKOMY OO, HACAKEHOMY Ha
Puc. 19. Borocanui 2izpomenmp  Bick. Ha tbomy 3 01011 Ha HEBEIHUKOMY
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WTHQTI 3aKPIILIEHO TATapelk, SIKUI HaTArye Bonocuny. Konu Bomoricts
MOBITPs 3pOCTac, BONOCHHA CTAE JIOBIIOIO 1 TATApelb, 00epTalaH 610K
33 TOAMHHHUKOBOIO CTPUIKOK), ONMYCKAETHCH BHH3. SIKmIo BOJOricTsh
IMCHIIYETBCS, BOIOCHHA CKOPOYYETHCA 1, 06epTaroun 610K y 3BOPOTHHIA
O1k, mizHiMae Tarapens yropy. Ha 61101 3akpinneno cTpiiky 4, nomoxens
SIKOT B KOXKHHI MOMEHT 4acy MOXHA BiJUTIYBATH HA MK 5, NPHKpIUIeHI
Ha METATIEBIH PaML IPOTH KiHus crpimkn. CTPUIKY MOKHa NepeMinyBaTH
M0 LKAl 3@ A0NOMOIOK FBHHTA-PEry/IATOpA.

Kouctpyiiiis MeMOpanHOTO rirpoMeTpa NPHHIMIOBO He BiPI3HACTHCS
B11 BOZIOCAHOIO, TUTBKH NPHIAMA4EM BOJIOTOCTI TIOBITPS CIYTYE MeMOpana.
Memdpana BHroTOBIIETECA 31 CrCliaBHO 06POGIEHO rirpoCKONIYHOT
OPraHI4qHOI IUNIBKHM 3 OPCTKUM LICHTPOM, SIKHiT CITYKHTS JUISt 3" €THAHHS
11 3 MEXaHI3MOM MPHCTPOIO. 3MIHH NPOTHHY MEMBPaHH 3aNEKHO Bijl
BOJIOFOCTI MOBITPS 4EpPe3 NepeiaToaHy CHCTEMY MEPENAIOTHCS CTPUILL.

Xia poGotn

[Mpukpinite Bonocsuuii rirpomerp 10 LWITATHBY MCHXPOMETPHIHOT
Oy, nOpyy 3 TepMOMETPaMH CTaHUIHHOIO ncuxpomepa. I'irpomerp
0/IHAKOBO 106pE NPAiOe K NPH IIO3UTUBHIM, TAK i TPH HA3LKIi Bij eMHill
TEMITEpaTypi MOBITPS. B3uMKy, konu Temneparypa noBITps Hikya —10°C,
FIrPOMETP € PAKTHYHO €AMHNM NIPHIALOM JUTS BHMIDIOBAHHS BOJIOTOCTI
nositps. Jlo usoro mposeaits iioro mosipky, [IPOBIBUIKH NAPaNebHi
CIIOCTEPEKCHHSI 33 TINPOMETPOM 1 CTAHLIIHHHM NCHXPOMETPOM.

Busnauenus signocuoi Bonorocri MOBITPA 3a JIOHOMOTOIO FIPOMETpPa
SBOMTLCSA 710 MPOCTOTO BUVIKY Ha HOro MKaili N0M0KEHHS CTPLIKH 3
TOUHICTIO 10 1%. Jlas koHTpomo poGoru NpHIaAy MICHS KOXKHOTO
BUUIKY CTPLIKY BIABEITH TPOXH BAIBO. SIKIO BOHA Tics LBOTO 3HOBY
ITOBEPHETELCA B MOYATKOBE MONOKEHHS, NPIIA MPALIOE HOPMAIIEHO,

Pobora Ne 16
Busnauenns sonorocri nosirps
32 10IIOMOT010 BOIOCANOIO Ta MeMOpanuoro rirporpadis

Jns wenepepsnoi peectpauii Bonorocri MOBITPA 3aCTOCOBYETHCS
rirporpagy Bonocsuuit i MemGpanumii. Mpurin mMeTony rirporpadis
AHANONIYHKIA rirpoMeTpaM. PeecTpyiouoio yacTHo rirporpadgis
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Pue. 20 lizpocpagh

cny&HTE GapabaH 13 TOAMHHHKOBHM MexaHi3MoM. B 3anexHocT! B
wrHKocT obepranns Gapabana po3pisHsioTh Tirporpadu 100081 i
Heinpri. Ha Gapaban HasraloTs ManepoBy CTPIUKY, HA AKiH NapaieibH
FOPH3OHTANBHI JiHil BIANOBIAAIOTL BIIHOCHIH BOJOTOCTI NOBITPS Y
BIJICOTKAX, BEPTHKANLHI Ayrd — TOAWHI; HA J0OOBHX CTPIUKAX O1HA
MojiyIKa JOpiBHIOE 15 XBHAHHAM, a Ha HEIUIBHHX 2 TOAMHAM. Beck
NPUCTPIit CKORCTPYHOBAHMIA Ha IMICTABLI 1 3aKPHBAETLCS KPHLIKOKO (puc.
20). Myyox sonoces (1) abo memOpaHa 3axMILEH] Bill MEXAHITHHX
MOUIKO/KEHb.

Bonocsuuii 1 memOpaHHUIl IIrPOMETPH BCTAHOBIIOOTHCA B
NCHXPOMETPHYHINH OYAIl MIXK CYXHM | 3MOYEHHM TEPMOMETPaMH
cranmiiiHoro neuxpomerpa. ['irporpadi BCTAaHOBTIOIOTHCA B OAHII Oy
3 Tepmorpadom.

lrpomerpw it rirporpadu — BiHOCH! npuaaau. Tomy B X nokasu
BBOJATH HOMPABKY, AKY OTPHMYIOTH HUIAXOM MOPIBHAHHS rirpoMeTpa
(rirporpada) i3 nokazamu ncuxpomerpa. s uboro 6yayoTs rpadix
(puc.21) 3a Bianikamu ncuxpomeTpa i rirpomerpa (abo Biamkamm,
IHATHMH 13 CTPIYKH rirporpada).

Cepea oaepkannx TOUOK Ha rpadiky NpoBEHITH CEPEAHIO JIHIIO
3a€AHOCT], 3@ AKOKW BHIHAYTE NONPABKY MOKa3aHb rirpoMeTpa
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Puc. 21. Pospaxynok gi0nogionocmi nokazans 2izpomempa ma ncuxpomempa

(rirporpacga) 3 TousicTio 10 1%. 3a NoKazaHHAMH TirpoMeTpa 3HaHIITh
BUINOBIAHI HOMY 3HAYCHHA MCHXPOMETPA i 3aHeciTh iX y Tabmmiuo.
Bunpagicnrs 3uaueHs BOTOrocTi NoBITps 3HaiAITL 3a rpadikoM, KopHcTy-
KOUMCh JTHIEKO 3a71e3KHOCTI 200 3a Tab/IHLEIO, CKIIAMICHO0 HA OCHOBI JaHHX,
SHATHX 3 rpadika (tabmuu 3 npasoro 00Ky Ha puCyHKy 21).

[Mokasu rirpomerpa (rirporpada) y uiii Tabnmii nofani B miBiii Ta
BePXHIii rpadax. Bunpasicre 3Ha4eH s BOJIOTOCTI MOBITPS BU3HAYAIOTH
Ha MIEPEXPCLICHHI ICCATKIB 1 OZIMHHI Y BONOTOCTI MOBITPS BU3HAYCHHX
no rirpomerpy. [punycrumo, BLIiK No rirpomerpy ckmamae 75%.
Bunpassiene 3uauenns siHocHOT Boorocti nosirps 3a Tabmieio Gy 73%.

PoGora Ne 17
Bumipwosauns kinnkoeri onanis pyunum cnocoéom

lpu pyuromy cnocoBi sinGopy npo6 BHKOpHCTOBYIOTH MPUCTPOI,
BCTAHOBJICHI JIKILE HA NEPIO/ BUNALAHHS ONA/IB.
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Jlnst BigGopy 1pob A0MyCKAEThCA BHKOPHCTAHHS MOMETHICHOBHX
rusimok. Tipy 1isoMy BoHH nOBHHHI Gy TH 106pe MPOMHTHMH, IIPOHYMEPO-
BAHUMM Ta 3BaKeHHMH. Binbip npof /101110BOT BOIM 3THCHIONTE Hepes
eMa/IbOBAHI, CKJISHI 260 NOMETHICHOB] JIHKH 3 OJSTHEHHM Ha FOPJIOBHHY
3AXHCHHM TPHCTOCY BAHHAM, SIKE NEPCILKOKAE TOTPAIUISHHIO OTaziiB, 110
CTIKAIOTH 1O 30BHILLHII CTOPOHI NifKH, B 361pHY €MHICTb. B SKOCTI Takoro
NPHCTOCYBAHHA MOKHA BHKOPHCTOBYBATH KPHILKY BiJI MOMIETHIICHOBOI
MUISLIKH 3 TPOCBEPIUICHUM Y HIil OTBOPOM /U1 TOPIIOBUHH JITHKH. Kinenus
NiiiKH TOBHHEH BXOIHTH B 36ipHy emuicTs. s Binbopy npod MOKHA
BHKOPHCTOBYBATH TAKOXK T10/TICTHIEHOB] Biapa eMHICTIO 5-10 i LY G

Marepiain Ta o612 HAHNS: EMATLOBAHI, CKIAHI a0 MOMIETH-
JICHOBI JHHKH, NOMETHIEHOB] TUISLIKH a00 Biapa.

Xix podorn

Bin6ip npo6 npoBoabTe HA BIIKPHTOMY PIBHOMY MaHIaH'THKY,
BifianeHoMy He mMem Huk Ha 100 M BiA Acpes, narop0ig, OysiBens,
NiHiil eJeKTponepesad, MiCIEBHX JuKepel 3a0pyaHeHHs aTMochepH.
[TpuitoMHi MOBEPXHI OMaA030ipHUKIB MOBMHHI OyTH NpHUOAH3HO HA
BircoTi 1,5-2 M BiJI TOBEPXHI 3eMIIL.

Skno HEMaE€ 3MOrH BH3HAa4aTH ONaAH MNPOTAIOM BCHOTO
BereTamiifHOro nepiomy, To 3pobiTh He npotaroM 7 mb y mexax
BereTAiiiHOTO NEpIozy, ane TaK, mob 3a gaTaMu 11l JiH1 OY/IH OIHAKOBUMH
B MOPIBHIOBaHIX ekocHcTeMax. 1110IeHny peecTpalliio KUIbKOCTi onazis
NpOBOJILTE O 8 ro/l. paHky.

Pobora Ne 18
BumipoBauns KilbkocTi onajais
3a jlonomMoroio onaaomipa Tper’sikoBa

Onanomip Tper’sxosa (puc.22) CKNAAAETHCH 3 IIIHAPIB 3 KPULIKOIO,
BITPOBOIO 3aXMCTY, BUMIPIOBAJILHOTO CTAKaHa, METANEBOI MIACTABKY 1
npaGuicn. Llninap pamerpom 159 mm, mae nppitmarouy niouty 200 em’,
sucoTy — 400 MM.

JLis 3MEHILCHHS BATIAPOBYBAHHS ONA/IB 13 IMIIHIPA B HBOTO ylasHa
piadparma y BRI yeiueHOTo Konyca. Kpim 38H4aifHoro ana snasxe
ApYTe AHO JiHKonoAIGHOT (OPMHE 3 OTBOPOM /U4 CTIKAHHA BOIH B HOro
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Puc. 22. Onadomip Tpem ‘axosa: 1 — soponka, 2 — diaghpaema, 3 — eidpo,
4 — koenavoxk, 5 — nocux, 6 — nrankosut 3axucm, 7 — nidcmaska,
8 — dpabunxa, 9 — sumipiosarbHuil cmakar.

HIDKHIO 9acTuHy. Baitky oteip madparmu HeobXiHO e A0MATKOBO
HaKPHTH JHKOI0 3 HEBETHKAM OTBOPOM Y IeHTpi. I3 30BHiumBOrO GoKy
WHIIHAPA [ia JiadparMoro MpHNasHo HEeBEIHKY TPYOKY (HOCHK) juis
HTHBAHHS ONAJIB, SIK1 30HPALOTHCS Y IWIHAPI, y MipHHI cTakay. Kimbkicts
OMNaJIIB BUMIPIOETHCS 33 [I0TIOMOTOK0 BUMIPIOBAIEHOT CKIIsTHKN. OJIHH o1t
CKIHKH 32 00’ emMoM fopiBHIoe 2 eM?, mo Bianosigae 0,1 MM wapy o
B LHIpI. J1o koxkHoi BUMIPSHOI KUIEKOCT] ONAIB BBOIUTECS MOIpaBKa
Ha 3MOYYBAHHS ONALOMIPHOTO LIITHAPY. SIKIIO Y BHMIPIOBATIBHII CKIIHIL
BOJIAa BUABHTHCH HA CEPE/IMHI NMEpIIOl MOMUIKM UM BHILE, TO JAOAAIOTH
[ONPABKY, PIBHY 2 nojinkam cKasHkm (0,2 MM), AKIIO MEHITE NOTOBHHN
MOJUIKH, TO JOAal0TH | noauIKy ckisuku (0,1 mm).

Marepiaam ii obaananun: onasomip, METANCBI NIAHKH, BHMIpIO-
BAILHHH CTaKaH, Bijpa.

Xia poborn
Onagomip yctaHoBiTe Tak, w06 npuiiMatsua MOBEPXHA HUITIHAPA
3HAXO/IMNIACA HA BUCOTI 2 M, & BEPXHI KIHII [IAHOK m‘rpoaoro 3aXHCTY —
Ha PIBHI BEPXHBOTO KPalo LitiHapa. Y pagiyci 6 M Bin OnaaoMIpy He
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MOBHHHI 3HAXOAWTHCS BHCTYMAK041 HaJl MOBEPXHEIO IPYHTY NPEAMCTH.
[{niHap 3aKPHITTE KOBNAYKOM, NPHKPIILIEHHM MCTATICBHM JRAHITIOAKOM
10 HEoro. TakMX IMIIHAPIB ONAZOMIP Ma€ JiBa, 10 JIAE 3MOTY BCCTH
crnocTepekeHHs OGesnepepBHo.

Luminap }ICTaHUBll‘h y KlisleBy onpasy (taran), sKy 3aKpINiTh
HEPYXOMO Ha JIEpes *SHOMY CTOBMI ab0 METaleBIH MiJCTaBLi TaK, 100
BepXHiil 3pi3 BiApPA 3aiiMaB FOPH3IOHTAILHE NONOKEHHA | OB Ha BHCOTI
2 M Haj moBepxHeo 3emui. [Uis 3MeHIICHHS BIUTHBY BITPY HABKOIO
LT HIPA 3MOHTYITE 3aXHCT 3 15 PIBHOMIPHO PO3MILICHHX METAJICBHX
NIaHOK, CKPITUIEANX KimblieM. Bepxui KiHLi 1X BUIIHITE Y 30BHINIHIN
6ik i PO3MICTITH Y OAHIil FOPH3OHTANBHIH NJIONIMHI 3 BCPXHIM KDaeM.
Bifis onagoMipa BCTAHOBITH cXii, 1106 MokHa Gyi10 ErKo 1 3pyHHO
IMIHIOBATH LIHJIHAPH T11J] 4aC CHOCTCPEHKCHb.

BHMIpIOBaHHS KiJIbKOCTI ONajliB NPOBOALTE JIBd PasH Ha 100y,
HE3AJICXKHO BIJL TOTO, BUmaani onaan 4u #i. O64HCIITE CyMy onams
3a 106y. BUMipIOBaHHs MOIATAC Y TOMY, 110 BU NOBHHHI B3STH /IPYTHH
NOPOAHIH MUAHAP HA CTAHUII | 3aMIHHTH HUM TOH, AKHH CTOITH B
onagomipi. Liuninap, skuii 1o uporo Gyno B 0NagOMIpL, 3HIMITE 1
HAKPHIITE KPHIIKOIK. 3aHeciTh f0ro y NpUMIlIEHHS, BUMIpsiTe
KLIBKICTH OMajiB 3a JONOMOr0i0 BHMIPIOBAIBLHOIO CTaKaHa.

Jlo pe3ynbTaTiB BUMIPHOBaHb BBEAIiTH HEBCIMKI MONPABKH Ha
IMOYYBAHHSA LMIIHAPA | 4aCTKOBE BHIIAPOBYBAHHSA ONa/IIB:

e piaki onaau a0 0.5 noainok — nonpaska + 0,1 mm;

e piaxi onamu 0,5 noainok 1 buabiie — nonpaska + 0,2 mmM;
e teepai onaau a0 0.5 noxiok — nonpaska 0 MM;
 teepm onauu 0,5 mozinok i 6inbuie — monpaska + 0.1 mMm;

Podora Ne 19
BumipioBanns KiabkocTi onajis
3a 10noMorow jomomipa Jlasiras

Jloumomip Jlapitas — uMaiHApHYHUiE cTAaKaH BHCOTOO 34 cM 3
PO3MMPEHOIO BEPXHBOIO YACTHHOMO, AKa € npuitmadem onauis. [Lioma
NpHIiMaNBHOT Y4CTHHH CTAaHOBHTH 30 cM?,

JIns 3MeHIISHHA BHITAPOBY BAHHS ONAIB Y CTAKAH BCTABICHO CKILIHY
niiky. Ha crakan HaHeceHO MUIIMETPOB] MOAUIKH.
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Marepianu i odnagnanus: gomowmip JlaBitas, MipHuil CTaKaH.

Xiag poborn
BcraHoBITh IOMIOMIpP Ha IEPEB’ AH1IA MJICTABI 3 TAKHM PO3PAXYHKOM,
11100 HOro BEpPXHIH Kpaii 3HAXOJMBCs Ha BUCOTI 1,5 M BUI HOBEPXHI 3eMJI.
Jlnst BUMIDIOBAHHS ONA/IB CEPEJL POC/IHH BCTAHOBITH HOTO Y MIXKPSILIL,
NpsiMO Ha 3eMiI0. Bu3naute KIILKICTE onajiiB 3a mkanow. [Ipu usomy
OKO NMOBMHHO DYTH Ha PiBHI MEHICKA.

Pobora Ne 20
Bumipiosanus KiibKocTi onajais 3a jonomorown miosiorpada

ILmosiorpag cayrye s Ge3ynuHHOI peecTpalii KinbKocTi i
IHTEHCHBHOCTI PIZIKMX ONajiiB. 3a foro MoKa3sHHKaMH MOXKHA BH3HAYHTH
KUIBKICTE JIHIB 3 NEBHOIO KiNbKicTio onafis. [puitMauem mmosiorpada
(puc. 23) ciyrye HUIHIPUYHA NOCYAHHA (1) 3 IPHITMAIOYOIO0 TLIONATKOIO
500 em?. Onamm 3 AIHAPHYHOT MOCYMHH Y€pe3 BOPOHKY Ta 3IHBHY
TpyOKy (2) NOCTYNaloTh B HIDKHIO YACTHHY TOIIABKOBOI Kamepn (3),
YCEPE/IHHI AKOI 3HAXO/IMTHLCS MOPOKHUCTHH MOIUTABOK (4) 13 CTep)kKHEM
(3) 1 cTpinkoio (6), 1o 3akinuyetses nepom. [Topyd 3 nommaBkoBoko Kame-
poIo yKpineHui dapabdan (9)
13 TOJIHHHHKOBHM MEXaHi3-
MoM. Ha Gapaban onsraeTscs
narnepopa crpivka. [opu3sou-
TANBHI MHIT HA Hii BIAMOBI-
£ ) NalTh KUIBKOCTI Onamis, a
2e. BEPTHKAIIBHI — TOIHHI. B Hink-
HIO YaCTHHY NPHIANY HOMI-
HIA€TBCA KOHTPOILHA MOCY-
JauHa (1), B SKMi 3nHBaIOTHCS
OTIaJTH 13 IOTTABKOBOI KAMCPH.

Ilpu Bunazanui onanis
MOIMJIABOK (4) NMiIHIMAETHCH |
’ MEpo HOYMHAE MUCATH Ha

CTPIYLL, YHM IHTEHCHBHILII
Puc.23. [Tmosiozpagh OMAAM, THM  KpyTiule
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T IHATTA KpHBOT (9). SIK TLTBKH ONAIH 3ar0BHIOKTE OMIABKOBY KAMEDY,
Boja depe3 cuon (§) BHIHBACTECA B KOHTPOJIBHY MOCYIHHY, A NEPO
ONYCKAETHCA BHH3 1 KPECIHTh HA CTPivlll BEPTHKANLHY NHIO B
BEPXHBOTO KPAIO JI0 HYJILOBOTO MOMOMEHHSA.

Slkmo onajaM MPOAOBXKYIOTH BHMAjaaTH Micis 3MTHBY, TO Nepo
MPOIOBKYE KPECIAHTH HAXHJICHY JTiHII0. Y BUNAJIKY 3yNHHCHHSA onaiis
MEpPO KPECAUTh Ha CTPIMI FOPH3OHTANIBHY JHTHIIO.

Marepiaiu ii odnagHanHn: MWHOBIOrpad, 3aMHCHHK, PyUKa.

Xia poGorn

[lmogiorpad) BCTAHOBITE HA BIAKPHTIH IUIOMA/ILL HA CTICLIAIEHOMY
CTORII TaK, MO0 HOro BEpXH: yacTHHa Oy/a Ha BHCOTI 2 M Bl OBEPXHI
[PYHTY B CTPOTO FOPH3OHTANEHOMY HOIOKCHHL.

Crpiuky nmosiorpada sminioite moaenno. Ilpn 3MiRl CTPIYOK
3aBeiTh rOAMHENKOBHIE Mexanisy. Ha oBopori cTpiuku BiAMITETE
rOIMHY BCTAHOBICHHS i 3HATTA CTPIYKH, a TAKOXK BH3HA4CHY 32
BHMIPIOBAIBHHM CTAKAHOM — KUIBKICTh ONAQiB, 3THTHX CH(POHOM B
KOHTPOLHHIT nocyz (10). 13 3amicy Ha CTpIML 3’ SCYHTE KO MOYaBCs
i 3aKIHYMBCA JOI, 3aMHIITH KUTHKICTH OMAJIiB, 10 BHMAIH 33 TOIHHY,
oOpaxyifTe 3araabHy CyMy OMaiB 33 KOxHI 24 rojiHHH.

2.4. NocaikeHHa BiTPY AK eK0J0TiMHOT0 hakTo

Pobora Ne 21
Busznauennst mBHaKocti BiTpy Ginpmoi 3a 1 m/c 3a gonomMoroio
PYHHOT0 MAlIKOBOTO aHEMOMETPA

Pyunuii namuKosuii anemomemp 3 paxyHKOBUM MEXaHIIMOM,
34CTOCOBYETHCA IS BU3HAYCHHS CEPEIAHBOT LIBUAKOCTI BITPY 38 JICAKHH
npomizxok gacy. [TpuitMadem anemoMeTpa (puc. 24) Cny uTh BepTyika
(1), nocapkena Ha sice (2). Beprymka npu obepTaHsi NPUBOANTS B pyX
pPAXYHKOBMA MeXaHnisMm y kopnyci (4) npunany. Lludepbnat (5)
PAXYHKOBOFO MEXAHI3MY MAE TPH ILIKAIH, 1O AKHX BIAPAXOBYIOTH THCAYI,
COTHI, ACCATKM, OAMHULI 00epTiB. PaxyHKOBHI MEXaHI3M BKIIOYAETHCH
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Puc. 24. Pyunuii uauikosun
anemomemp

1 BHKIIOYaeThCsd aperupom (6). [ns
BKJIIOYMEHHS | BHKJIIOYCHHA NpHAany npH
YCTAHOBI HOTO HA XKEPAHHY KOPHCTYIOTHCA
wHypoM. llInyp cepeanbo0 YacTHHOM
NPHB A3YE€THCA [0 apeTrHpa, a KiHii
NponycKaloThes uepes Kinsus (7). Hiokus
4aCTHHA KOPITYCY 3aKIHYYETHCA TBHHTOM (8),
SAKHH CIYXRHT JUTIS 3aKPHIICHHS MPUIay Ha
JlepeB’ sHIN CTIHILL. :
Marepiaau Ta obragHanns: py4uHHi
YAUIKOBHH AHEMOMETP, KEPAHHA, IIHYP.

Xix poborn

[lepen cnoctepeXEHHAM MPH BHKIIO-
qEHOMY JIYHUITBHHKOBI 3aUIIITh TOKA3HUKH
BCIX TPROX CTPLIOK Ha nndepbnarax i BcTa-
HOBITH aHEMOMETP Ha 3a/1aHii BHCOTI.

Yepes 1-2 XB., KO MBHAKICTH 0OepTaH-
HSl 9aII0K YCTAHOBHTECH, BKJIFOMITH JIMHIIL-
nuk. Yepes 100 cexkyH/1 MYHIBHUK BHKITIO-
YITh 1 3HOBY 3aMMIIITh HOKA3HHUKH CTPLIKH,
CEKYHAOMIPD BKIOYITH 1 BHKIKOYITEH

O/IHOYACHO 3 APETHPOM aHEMO-METpa.
Kopuctyrouncs tabmuneto 12 Bu3HauTe WBKHAKICTL BITPY B M/C 3a
YUCIOM 0DEPTIB BEPTYIIKH AHCMOMETPA 32 9ac CIOCTEPEIKEHHS.

Tabauys 12

Bianosianicth MK 9MciomM 00epTiB BEPTYLIKH
PYYHOIO HalIKOBOIO aHEMOMETPA Ta WIBHIKICTIO BITPY

Hucno noAinok y cexymuy HIBuakicTs BiTPY B M/C
l 1.4
2 2.4
3 3.5
4 4,5
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Pobora Ne 22
Bu3HaveHHst WBHIKOCTI BITPY MeHIIoi 32 1 M/c 3a 10N0MOT010
kararepmomerpa Xijaia

[1[BMAKICTS BITPY MEHITY 3a | M/C MOMKHA BUMIDATH 3d JIONIOMOTOIO
kararepmomerpa. Kamamepmomemp Xinia (puc. 24) CKIAAa€THCA 13
CIMPTOBOTO TEPMOMETPA 3 HHIIHAPHIHHM PE3CPBYapOM, J0BKHHOIO 4
CM, SKHil Ma€ JIHO y BHTIAII mBKy/m 1,6 cM y JIAMETPI 13 HOBCPXHEIO
22.6 oM’ 1llkana TepMOMETpa po3iiieHa Ha TpajycH Bia 35 1 38°C.
Bepxiii KiHCIb KaniIApy 3aKiHIyEThCA POSUIMPCHHAM JUIA Ha/UTHINKY
CITHPTY, IO BraHA€TheA NpH Harpisannl. Ha CTEPHKH] KOAKHOTO MPHIATY
¢ BiIMiTKA, Mo3Hadena Oyksoro P, Tak 3sanuii gakrop npunaty. Bin
MOKa3ye YMCIO MULIKAIOPIi, AKE BTPAYA€ThCA OAHHM KBAJIPATHHM
CAHTHMETPOM TOBEPXH] KATATCPMOMETPY HPH HOTO OXOJIODKEHH] BIJL
38 ao 35°C.

Marepiajin Ta 064aiHAHHA: KaTATCPMOMCETD, TCPMOC 3 Tapatorn
BOJIOK), 3BHYAHHNH TEPMOMETP.

Xia poborn

Pe3epByap KaraTepMOMETPa OMYCTITh J17Is HATPIBAHHS Y FapATy BOALY,
Harpity a0 60-70°C (ane ne pume 80°C), Tpumaiite y BCPTHKATLHOMY
(100K HH] 710 THX TP, NOKH CIIHPT HE 3aMOBHUTH BEPXHIO KAMEPY Ha
NMONOBHAY 11 00’ emy.

[Tpi WBHIKOMY HArPIBAHHI CIIAPT [1Y7KE WBHJIKO NAHIMETLCS JIOTOpH
| TCPMOMETD He BCTHIHE JOCTATHLO NPOTPITHCS, IO BUKJINMHE NOMHIKY
NpH MAPAXYHKY MIBHIAKOCTI OXONO/UKeHHA. [l YHUKHEHHSA 11LOTO HE
GepiTh Ayke rapady BOay, KPiM TOTO CIIEpHly HCOOXIAHO HArpiTH
KATATCPMOMETP, JaTH HOMY OXONOJMTHCS, @ BKE MOTIM HAIPIBATH JUTA
camoro eumipiosanss, [Ticas TOro SK npHIial HarpiTHii | CIHPT 3aN0BHIE
MONOBHHY BEPXHLOTO pPe3epByapy, KararcpMOMETP BHHMITL 3 BOJIH,
IIBHIKO BHTPITH 10 CyXa pe3epByap i 3aKpiliTh HEMOPYIIHO y MICL]
criocrepeskenns. He MOXHA BUTRHO MIJIBIIIYBATH NPHIAL, OCKLUIBKH HOTO
FOMAAHES MIJCKHTIOE OXoMo/pKkeH s, Ko BHACAII0K OXONOJUKEHHS CITHUPT
OYHE OMYCKATHCS, BUMIPAITE 3@ CEKYHJIOMIPOM Yac, MpOTAroM AKOro
cnupr onyctHTheA B 38 a0 35°C. Bumiprosanis noBTopiTh 2-3 pasu.

Jlns oTpuManHA BemHaHEK oxonomkeHna (H) y makkan/c 3 oanoro
cm’ IOBEPXHI Pe3epByapy KararicpMOMETpa BENHIHHY (paktopy npiiazy
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NOJITITH HA YHCIIO CEKYHI, MPOTATOM SKHX BiiOyiocs
oxonopkenns Bia 38 mo 35° C.

Tenep Bu3HauyTe nokasHHK O — PI3HHIO MiXK
CEPE/IHBOIO TEMIIEPATYPOIO KatatepMomeTpa (36,5 °C)
1 TEMIIEPATYPOIO HABKOIHIIHBOTO CEPe/lOBHIIA Y
MOMEHT BuMIproBaHHA. [TonumiTe Benuunny H na
semmunHy O 1 3a Tabnuiero 13 3HaimITE MBHAKICTE
BITpY B M/C.

Tabnuys 13

BianosiiHICTE MDK CHIBBiIHOMEeHHIM H/O
KaTaTepMOMETpa Ta MIBHAKICTIO BiTpY

H/O lIsuakicTn H/O HIsuakicrs
BiTpY, M/C BiTpY, M/C

0,28 0,040 0,44 0,360
0,29 0,051 0,45 0,391
0,30 0,063 0,46 0,423
0,31 0,076 0,47 0,456
0,32 0,090 0,48 0,490
033 0,106 0,49 0,526
0,34 0,122 0,50 0,563
0,35 0,141 0,51 0,601
b 0,36 0,160 0,52 0,640
Pue. 25. 0,37 0,181 0,53 0,681
Kamamepmowemp 0.38 0.203 0.54 0.723
Kixa 0,39 0,226 0,55 0,766
0,40 0,250 0,56 0,810
0,41 0,276 0,57 0,856
0,42 0,303 0,58 0,903
0,43 0,331 0,59 0,951
0,60 1,000
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2.5. Mocaimsenua CYKVIHOCTI eKOAOTMTYHHX

¢BE!QELB_ KJAiMaTony 34 JI0moMoroi cyHacHux nplmag;in

PoGora Ne 23
Bu3naueHnns TeMneparypH Ta BOJOTOCTi MOBITPH
32 10IOMOI0I0 TEPMOTITPOMeTpiB

TepmorirpoMerp (puc. 26) npuiai, aKHil OAHOYACHO BiIoOpakac
sonoricts (20-99%) i remmepatypy (0-50°C).

Xia poborn

BizKpHitTe KPHIIKY Ha 3B0POTHOMY oLt Tepmorirpomerpa i nepemic-
TiTh i 33 cTpinkoo. Berasre Garapeiixy 1.5 B 3ri/io BKa3aHOi HONAPHOCTL.

3noBy nepemictite Kpumky. Harucnits
knonky MODE nmo Bkaszanoro wacy Ha
sepxHboMy amcinel, HatucHiTh HR s
BCTAHOBJEHHS roanH, HarucHiTs MIN s
BCTAHOBJICHHS XBWIMH. 3HOBY HATHCHITH
MODE, mo6 na BepxHLOMY AHCIHIEI
sigoBpasmnaca peansbHa BonoricTs abo Jac.
Harucuite MEM, mob 3apee-cTpyBatu
MaKCHManbHI 1 MiHIMaAbH1 3HAYEHHA Y
naM’siTi TepMorirpoMerpy. Hatucnits
MAX/MIN, mo0 nokazarn MakCHMaIbHY
| MIHIMATILHY TEMMepaTypy 1 BOJIOrCTh
(HAaTHCHITH OMH pa3, uod MmokasaTH
MAaKCHMAJIBHE 3HAYCHHS | 1IE pa3 JUls TOTO
11106 MOKa3aTH MIHIMAILHE 3HAYEHHA. ).

Hatucuite HR, mob BCcTaHOBHTH
roguasnk. Haruenite MIN, mo6 Bcrano-
suTH XBHiuEd. Harucnits rpaa. C/ F rpan,
o6 nokazaty temneparypy 3a llensciem
abo (apenreiitom. Bepxuifi aucnici nokasye 4ac 1 teMneparypy, a
HHAHIN BIIHOCHY BOJIOTICTB NOBITPA.

1

Puc. 26. Tepmozicpomemp
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Pobora Ne 24
BHinauenus WBHAKOCTI BITPY Ta KiabKocTi onaxis 3a
JIONOMOTOI0 NOPTATHBHHX METEOCTAHUIH

Jlo cyqacHHX NMpHIaiB, SKi J03BONAIOTE OMIHMTH O/Ipa3y JEKUIbKA
napameTpiB KJIIMary, HajieKarh MeTeocTaHll. [l BH3HAYEHHS KUTHKOCT]
ONAIIB T4 MWBHAKOCTI BITPY PEKOMEHIYEMO
BuKopHcToByBati Mereocranuii WMR112
npodeciitna Ta WMR 928 npodeciiina. [1pn
HASBHOCTI X04a O OJIHIET 13 HAX METEOCTAHIIIH
HE IMOTPIOHO BH3HAYATH BIATIOBI/IHI apaMeT-
pH SIK 1e onucano B poborax 17-22. Huxkue
HABOJIATHCS XapaKTCPHTHKH 3alIPONIOHOBaHHX
METEOCTaHIH Ta 1X 30BHINIHIA BHITIL.

Meteocrannis WMR112 npodeciiina
(puc. 27). I'abaputn — 80x260x110 mm;
paaiyc pardukie jgo 100 m; Bara 99 r;
Bupoonuk Oregon Scientific (CLIHA).

Touch screen agucmneit 3abesneuye
YIPABMIHHA JIOTOPKAHHAM NMAJIBLIS JI0 EKPaHY.
Hatank WGR918 peectpye mBHAKICTS i
HamnpsAMOK BITPY, a KUIBLKICTh OMajiB, 110
Bunam peectpye gardauk BTHRI1S. Pue. 27. Memeoecmanyin

Mereocranuis WMR 928 npodeciiina  WMRII2 npogheciiina
(puc. 28). Tabapury 223x139x50 mm; paziye
natunkis 1o 100 m; BupoOHHk — Oregon
Scientific (CIIIA).

Touch screen aucniei 3adesneuye
YOPABIIHHSA JOTOPKAHHAM NAILLIS 10 €KpaHy.
€ moknmsicTe nigmosenns g0 IBM PC.
Jlarauk WGR918 peectpye mBHAKICTE i
HANpsMOK BITPY, KUIBKICTh ONauis, Mo
sunain peecrpye narank BTHR918.

Puc. 28. Memeocmanyis
WMR 928 npogeciiina
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Podora Ne 25
KoMIaeKkcHa OliHKa KAiMaTH4UHHX (PaKTOPiB 33 J0NOMOI00
HOPTATHBHHX MeTeoCTaHuii

Bu3naunT TEMIIEPATYpy MOBITPA Ta
BOJOTICTh MOKHA TAKOK 3a JIONOMOTOH0
mopTaTHBHHX MeTcocTaniii, Hikue
HABOIMMO JICAKI XapAKTEPHCTHKH PI3HHX
METEOCTaHILIH.

Meteoctannis undposa SUN-
MOON (puc. 29). Tabapurn 90x257x22
MM paziye naruukis 10 30 M; sara 980 .
gupobunk TFA — (Himeuunna).

[lndposuit Gapomerp. MoxausicTs
M AKITIOMCHHS 10 3 Ge3ApOTOBUX JIATYHKIB
Temnepatyph 1 Bosorocti. CHMBOILHHI
nporxo3 norozu #a 12-24 rox. ltopmose
Puc 20, Memapemansiin nonepe/UKeHHs. ABTDMaTH-lIHIC _mnam'ﬂ-

yughposa SUN-MOON TOBYBAHHs MAKCHMATBHIX | MIHIMATBHIX

jHAYEHb TCMIIEPAaTypH 1 BONOTOCTI.
[IporpamMyBaHHs rPAHAYHO JAOMYCTHMHUX
NapaMeTpiB 3 3BYKOBMM OIOBIIICHHSM.
Yac cXoy Ta 3aX0y COHIL | MICAL,
TPHBANICTH CBITIIOBOTO JIHA. AHIMAIITHE
3006paxenHs a3 Micsaus 1 CE30HHUX
npunaueis. Pajsio KOHTPONLOBAHMH
rOJIMHHHUK 1 KaJleHaap.

Meteoctannis BARIIZHG (puc.
30). Tabapurn 130x121x50 mm; paniyc
natuukis 1o 30 m; sBara 240 1, BAPOOHHK
— Oregon Scientific (CIUA). Jlae
MOAITHBICTE CITPOTHO3YBATH 1OTOY Ha
12-24 roa, BU3HAYMTH TEMIEpPATypy 1
BOJIOTICTH MOBITPS Ta arMoc(epHiti
THCK. € PaJloKOHTPONBOBAHMH TOAHH-
Puc. 30. Memeocmaryin uuK, Hdposuil GapoMeTp, MOKIHBICTE

BAR9IZHG BHKOPUCTOBYBATH JI0 TPHOX JIMCTAHILI-
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HHMX JIaTHHKIB, PIBHOMIPHE MIJCBIMCHHA
JMCIIICHO.

Mereocranuis RST 02937 (puc. 31).
["abaputi 0150 90x240x23 mmM; paaiyc
natuukis 10 30 m; ara 150 r, BUpoOHHEK
Termometerfabriken Viking AB (I1Igettis).

OnHa 13 He DararbOX CTaHIIH, siKa
noeanye darato pyukiiin. OCHOBHOIO
MEPERaArolo € MIKTIOYCHHS PI3HOMATHHX
JIATYHKIB: YIBTPa(i0IeTOBOTO BHITPOMI-
HIOBAHHA, 3a0PY/IHCHHS OBITPS 1 TPaIH-
niiHOrO TepmorirpoMerpa. Bumipio-
BAHHSA TEMIEPATYPH Ta BOJNOIrOCTI
nosiTps, pisusa UV (ynstpadionerosoro)
BUNPOMIHIOBAHHA, 3MIHH PIiBHS 3a0py-
HECHHA TMOBITPS, CHMBOJBHHI MPOTHO3
IOrojiM, aHiMailiiinl 3odpaxenns ¢as
MICALL, CE30HHUX MPUIUIMBIBR. PaglokoHT-
pPONBOBAHHH FOJAMHHHK 1 KaJdeHAap.
ludposuit 6apomerp. PiBHOMipHE
MIICBIMEHHS HCILICIO.

Mereoctanuis BAR32IHGN (puc.
32). 'abaputin —223x139x50 mm; paaiyc
nataHkis 10 100 m; Bara 360 r, BMPOOHHK
Oregon Scientific (CIIIA). Moxmueicts
MAPAXYHKY «NEPCOHAILHOrO» Hacy
nepebyBaHHa Ha COHILI, 3BYKOBE IOTE-
peAeHHa npo Hebesneunmii pisenas UV
(cevcop UV — BuMipioBaHHS piBHS
yasTpadionety). Jlae MOXKIHBICTE cpor-
HO3yBaTH norojy Ha 12-24 rop., su3na-
UHTH TEMIEPATYPY | BOJOTICTH MOBITpPS.
€ mKasia koauBa#b aTMOC(EpPHOTo THEKY,
cencop yasrpapionery, GyHkuii ronoco-
BOTO 1HQOPMYBAHHS PO 9ac i norouy,
PaIOKOHTPONLOBAHMIT TOJMHHHK, umd-
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RST 02937

—

Puc. 32. Memeocmanyis
BAR3IZ2IHGN



Puc. 33. Memeocmanyis
BAR928HGS

e

Pue. 34. Memeocmanyin
BARSYSHG

para 395 r, Bupobuuk — Oregon Scientific
(CIIA). Jlac Mo#UHMBICTE CIIPOTHO3YBATH
noroay Ha 12-24 roji, BU3HauYHTH TEMIICpaTypy
| BOJIOTICTE MOBITPA Ta arMocdepuuii THeK. €
PATIOKOHTPONBOBAHMI TOIMHHUK, IH(POBHI
HapomeTp. MOAUIMBICTE BHKOPHCTOBYBATH /10
TPLOX JMCTAHLIIHEX JATYNKIB, PIBHOMIPHE

MICBIYEHHS JUCIUICHO.

Merteocranuis BAR122HG (puc. 35).
[abapuri 59x91x19 MM pazilyc AaTHHKIB 10
100 m; sara 282 r, Bupobnuk — Oregon

Scientific (CILA).

posuii Gapomertp, rpaditune 300pakeHHs
BUMIpIOBAHHS AaTMOCEPHOTO THCKY.
MOK/IHBICTH BHKOPHCTOBYBATH J10 11'ATH
NHCTAHIIHWX AATYMKIB, PIBHOMIPHE
MIACBIYEHHS JHCILIEI.

Merteoctanuis BARI2SHGS (puc. 33).
Fabapuri —210x196x19 MM: paziyc AaTinKIB
a0 30 m: Bara 490 r, Bupobuuk — Oregon
Scientific (CILIA)

MeTeocTantlis Mae po3mupenni Hadip
GyHKU1: CHMBOJBHAH NPOTHO3 NOTO/H,
BH3HAUCHHSA TEMIICPATYPH 1 BOIIOroCT] MOBITPS,
animailiitie 306pakeHHs (a3 MiCsLLs | CE30HHUX
NPHILTHBIB. 30BHIIHIA PAIIOIATIHK TEMICpa-
TYpH TIepeIac aHl Ha METEOCTAHILIO KoxkH1 30
¢, pamiye itoro il 30 M. BCroro MoxHa mno-
guti Tpu aatuukn. Ilepen piskum morip-
IMIEHHAM HOTO/H CIPAILOBYE MITOPMOBE MOTIE-
peukenns. B nam’sTi 36epiraroThes Aaui npo
MAKCHMAJTbHE 1 MIHIMAJIbHE 3HAYCHHS
TEMTIEpPATYPH.

Meteocranuis BARSISHG (puc.

34). labapwuri — 105x195x76 Mm; pamiyc
aaraMkiB g0 30 Mm;

Pue. 35. Memeocmanyjia
BARI22HG
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Jlae MOKIMBICTH CIIPOrHO3YBaTH Moroay Ha 12-24 roi.. BH3HAYHTH
TEMIICPATypy 1 BOJOIICTh TOBITPA Ta arMocdepHuii THek. € pamiokoHT-
POJILOBAHHI TOAMHHHUK, UH(POBHI DapoMeTp, MOMKIINBICTE BHKOPHCTOBY-
BATH JI0 TPHOX JIHCTaHLIHHUX JATHHKIB, PIBHOMIPHE MIJICBIYEHHS JHCIUICK).

Konmponsni sanumaniisn do po3diny

I JlaiiTe BH3HAYCHHS NOHATH «IPAMA COHAYHA pafiallisf», «po3ciaHa

COHNYHA pajlialliay, «CyMapHa COHSYHA Pajiamisy.

[I[o Taxe anbdeo noBepxHi?

B KX O/IMHHIIX BAP@OKAETLCS CHEPIisl BATIPOMIHIOBAHHSA Ta OCBITIICHICTS?

3a 10MOMOroI0 SKHX TpPHIAAiB MOXHA BHMIDSTH CyMapHy Ta

PO3CIsIHY COHSIUHY pajiiaiiio?

5. Jlnst woro npusHavenmii akruHomeTp? OXapakTepH3yiTe NPHHIMII ioro
OynoBH.

6. Sk kopuctyBaTHCs anbbeaomeTpom?

7. 51K BUMIPSTH IHTCHCHBHICTh OCBIT/ICHHS 33 A0MOMOToI0 okemetpa KO 1167

8. Slxi Moneni cyqacHMX IaT4HKIB /UIs BUMIDIOBAHHSA COHSMUHOT pajiarti
Bawm sinomi? Jlaiite iX CTHCITY XapaKTepHCTHKY.

9. Slke npu3HauenHs CTPOKOBOTO, MAKCHMATIBHOTO TA MIHIMAJIBLHOTO
TepMOMETPIB?

10.5kuii npunag BHKOPHCTOBYETHCS IS HENnepepBHOI peccTpauii
Temneparypu? Skuii npuHLIEN Horo poboTu?

1. 5ki Bam Bilomi Mapku neuxpoMeTpis? YnM BOHH BipIsHAIOTHCs?

12 51K KOpHCTYBATHCS NICHXPOMETPHUHHMH TAGTHIAMH?

13.YuM BIAPISHAIOTHCA ICHXPOMETPH BiA rirpoMeTpin?

14.51ki Bam Bigomi THIH rirpomeTpis?

I5.5ki npunagn BHKOPHCTOBYIOTHCA IS HENEPEePBHOI peecTpallil
Bonorocti nositpsa? puanun ix poGori.

16. 51k1 nprta i BHKOPHCTOBYIOTHES /U1 BUMIPIOBAHHS KUIBKOCT] ONaLis?
S1KHIA 13 HUX 103BONSE 311HCHIOBATH HETIEPEPBHY peecTparo onais?

|7, Sxumu nprsiaiaMu MokHa BUMIPSTH LLBHAKICTS BITPY OUIBLIY 3a | M/c
I MeHIy 3a 1m/c?

18. Axumu npunagamu Moxkna BHMIPATH OTHOYACHO TEMNEpaTypy Ta
BOJIOTICTD MOBITPs?

19. ki Mozeni nopraruBHEHX MeTeocTanuiii Bam Bigomi? Jlaitre ix
CTHCITY XapakTepHCTHKY.

RS o
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PO3/II 111
AHAJII3 EJA®OTOINY

PoGora Ne 26
BH3HAYEHHSH CTYINEHs KaMEHSACTOCTi IPYHTIB

Kamensncmicms rpyrmy — BMiCT B IPYHTOBOMY TIpodu pi3HOTO 32
dopmoio 1 poamipom Kaminns. KaMeHsICTICTE IPYHTY BHPAXKAETRCA B Yo
Bl MacH abo 00 eMy IpYHTY.

Kamine — ynaMoK TipchbKOi MOPOH Pi3HOI BEAHUHMHU 1 HOpMH
nmiameTpoMm Oinbime 3 MM.

CTyniHe KAMEHACTOCTI IPYHTIB BH3HAYAECTHCA 33 BIJICOTKOBHM
BMICTOM KAMEHHCTHX YacTOK Ginbimx 3a 3 MM. Knacudikauis rpynris
3a CTYIEHEM KaMEHsCTOCTI HaBesieHa B Tabmui 14.

Tabauyn 14

Knacudikatiis rpyHTIB 3a CTYNICHEM KaMEHSCTOCTI

BmicT 4acTok > 3 MM, Cryninb
y % BiJl MACH IPYHTY KaMEHSCTOCTI IPYHTY
<0,5 Hexamensciii
0,5-5,0 CnaboKaMeHACTHIA
5.0-10,0 CepeiHbOKAMEHACTHH
>10,0 CHIBHOKAMEHACTHH

Marepiaau i 0612 THAHHSA: OBITPAHO-CYXHIf IPYHT, CHTA, CKIIHA
DaHkKa, rapa4a Bojla, Maplis, MOTy3Ka.

Xia poborn
BiskmiTe cHTo 3 Aiamerpom orsopie 3 mm. Hacunre B Hporo 100 1
HOBITPAHO-CYXOTO TPYHTY, 3aKPHITC KPHIIKOK 1 00epekHO npociire
npody. [pyHT, AKMA 3a7MLIMBCA Ha CHTI, 3CHIITC B MApIO, 3aB sxkKITh
MOTY3KOKO i HOMICTITH y CKIAHY GaHKy 3 rapauoio Boaow. Konosumu
pyXaMi 3a HaCOBOK) CTPUIKOIO CTUMY/IONTE BUMUBAHHA PO3THHHHX
IPYAOK TPYHTY 3 MAPJIEBOTO BY3/IMKA.
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Kaminul, siki 3amMimmMmnce y By3IHKy BUCYILITE Ta 38axTe. Busnaure,

AKHH BUICOTOK BOHM CKJTAJal0Th BiJI BUXIAHOI KUIBKOCTI 1pyHTY. OMiHITH
CTYIIHL KAMEHACTOCTI IPYHTY 3a Tabuuiero 14.

PooGota Ne 27
Busnauenus TBepaocTi rpyHTiB 32 10NOMOrol0 HoXEA

JLnst BU3HAYCHHS TBEPIOCTI IPYHTIB 3pYYHO 3aCTOCOBYBATH MONBOBHI

METO/I, OCKUIBKH JUISl IIBOTO MOTPIOHO MaTH JIHINE HiXK.

Xix poborn
BTkHITE HUK y rpyHT i 32 GuHOIO HOro 3aHypeHHS BH3HAYTE CTYIIHB

TBEPAOCTI TPYHTY, CKOPUCTABIIHCH HIKYE HABEICHOK IPAIALIEIO:

AYHKE TBEPAMI — KOIIH HIK JIy)KE BAKKO BXOIUT Y IPYHT HA IIHOHHY
KUIbKA CAaHTHMETPIB, ab0 3aXOAMTH NpH yaapi pykamu. Micue Bix
ynapy Hoxem abo KHpKoo OIHIINTE;

TBCPAMH — HDK BXOJMTH Ha HesHauHy raunbuny (1-2 cm) npu
HC3HAYHHX 3YCHIUISX] TBEPAMH 1 JAYyXe TBEpAHil IPyHT
CHOCTEPITA€ThCA Ha GE3CTPYKTYPHHMX CYIIIMHKAX | DIMHHCTHX
[PYHTAX, 0CODMMBO B LIHOBIAIBHHX TOPH3OHTAX;

YIILIBHCHHH — KOMM HIXK 3aX0JAHTh Ha HEBEIHKY riubuny (2-3 cM)
MPH HEBEIHKOMY 3YCHJILII;

cnabo yUIbHeHHH — KoM HIX 3aXOIHTD B [PYHT Ha rubuny 3 cm
NPH HEBEJIMKOMY 3YCHILII;

MyXKHii (PO3CHITACTHIT) — KOJIM IPYHT PO3CHNAETHCS MPH TETKOMY
HATHCKYBaHHI. XapakTepHO ANs CYMIAHNX | MiMaHux IPYHTIB,
MOTaHO MyMI)IKOBAHHX IPYHTIB, B SKHX YACTKH HE 3’ €1HAHI OJHA 3
OJIHOI).

Pobora Ne 28
Busnauenus reepmocti rpynTie 3a gonomoroio TBepaoOMipiB

MoxHa npoBecTH BUMIPIOBAHHS TBEPAOCTI IPYHTY 3a JOTIOMOIOK0

TBEpoMIpin Anexceesa Ta onyGesa (kr/em?).

TBEP}IOM!]I) Fonybera mae konyconoibrmii MIYHKEP, 10BKHHOK ()

CM | IJIONICIO MONEPETHOro nepepizy npu ocuosi 2 cm’. Tlnywkep
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111 € IHAKKIL /10 IITOKY, TIOMILIEHON0 Y oMl KOPIYC 3 KpHIIKaMH. Y
HIDKHII Y4CTHHI IITOKA HAHECEHa IIKana | 3MOHTOBAHO CHIHAIBHHH
npuctpiii. Ha BepxHiii 6ik mITOKA HAITI TPH IPY/KHHH Pi3HOT IIPYKHOCTI.

Xix poborn

Busnauenns meepoocmi Ipynmy 3d
donomozow meepoomipa Anexceesa (puc. 36).

Bka3iBHHK-IBIIKOK Ha LITOL MEPECYHBTE
Y HIKHE MOJIOMEHHS TaK, 11100 PHCKa ABHKKA
crmiBnajzana 3 HyJIbOBOK MOMUIKOK, OJHO-
4acHO WTHPT-BKA3IBHHK NOCYHLTE A0
knananHs. [Ipuiaan nocrasTe BEPTHKATBHO
Ha MOBEPXHIO TPYHTY 1 MIABHO B/ABIIOHTE
konyc y rpyHT. I1pu 3anypenni konycy Ha 10
cm Oy/ie KalaHHs — BH3HAYCHHA 3aKIHICHO.

Bifnik ONIpHOCTI IPYHTY NPOBEMITH 34
10J0KEHHAM PHCKH Ha KUTBIII Ta NOAUIKAMH
Ha LK.

Hanpuxnad: aKujo pucka Kiibys cnienana
3 NOOLIKOIO HA Wyugpi 25, mo meepoicms [pyHmy Puc. 36. Teepdomip
Gyode dopisnosamu 25 : 2 = 12,5 xe/em’, Anexceesa
OCKINbKU NAOWA NONEPEeHHO20 nepepisy
KOHYCa npu 0CHOBI 0opisHIOE 2 CM’.

Busznawennss meepdocmi Ipynmy 3a
donomozoio meepdomipa I onybesa (puc. 37).

[Tp1 BM3HAYCHHI TBEPIOCTI IPYHTY LHM
npuIazoM HeoOXIIHO YHHKATH PI3KHX
HATHCKaHL | yAapis, wob HEe OTpHMATH
BHIAJAKOBHX BEIHYHH.

Y upoMy npunaji omipHICTh IPYHTY
BUMIPIOETHCS MIPABIIYHHM HHAMOMETPOM
(MaHOMETPOM).

[punaj cKAaAAETHCA 3 KOPIYCa HHIIH-
JIpa, Y HIKHIO YACTHHY SKOT0 BKPYYYETHCH
MeTaNYHAI CTEPAEHD 3 KOHYCOM. 3sepxy B Puc. 37. Tsepdomip
KOPNYC BXOAHTEL 1 MEPECYBAECTLCA Y HBOMY Tony6esa
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NopiieHs 3 py4Kor 1 MaHoMerpoM. B skocti pobouoi pinuaH. AK0I0
3aMOBHIOIOTE MPHIAJL, BHKOPHCTOBYIOTE FAJIEMIBHY PIIHHY,

[Tpunan BCTaHOBITE MEPHEHAHKYAAPHO MOBEPXHI TPYHTY |
HATHCKAHHAM PYK HA PYYKH BJaBITh KOHYC Y IPYHT. THCK, HeoOX1/1Hmii
JUTs HOONAHHSA OMIPHOCTI IPYHTY 3 DOKY NPOHHKAIOYOTO B HBOTO KOHYCY,
MepelacThesl Hepes NopiicHb 1 poboyy piAMHY | BUMIPIOETHCA
MaHOMETPOM.

Pobora Ne 29
Busnauenns koedilienTa cTpyKTYpPHOCTI IPYHTIB

Bin posmipy gactok, ikl CKJIaqalOTh TPYHT, Ta 1X CHIBBIAHOMICHHS
3ANCKHTH 0DMIH TPYHTOBOrO Ta armocdepHoro nmoeitps. Hacuuenus
IPYHTY KHCHEM HCOOXITHE [UIsl TPOLECIR OKHCIICHHS OPraHIMHIX PCYOBHH.

31aTHICTL TPYHTY pO3NAajaTHch NpH 00podIll HAa OKpeMi arperaru
(rpyan0YKkH) Ha3sHBAEThCS cmpykmypuicmio. [Ipn XapaktepucTuii
CTPYKTYPH IPYHTY 3aCTOCOBYETHCH Koeghiyicum cmpykmypuocmi
[pyimy, pO3paxoBaHHi 3a BITHOIICHHAM MacH IPyIoK, posmipom 0,25-
10 mm, 110 cymu rpy10k Hinbimx 3a 10 MM Ta THITYBaTHX 9aCTOK MCHIIHX
3a 0,25 mm. Jlanuii nokasHuk cayrye ob’€KTHBHHM KpHTEpiem
CTPYKTYPHOIO CTaHy IPYHTY.

Marepiaau ii o6aaananns: noBiTpAHO-CyXHii IpyHT, Habip cHT,
TEXHIYH] BAry.

Xiza podorn
JU1s BU3HAYCHHSA CIIBBIHOIICHHS
HACTOK IPYHTY 3a IX PO3MIpaMH 3acTo-
CyiTe HADIP CHT 3 PISHUM JIlaMETpOM
otBOpiB (puc.38). Haitwacrie Taxi
HabOpH CKNaAalThes 3 5-7 cuT 3
orBopamu mamerpom 10,7, 5,3, 2, 1,
0,25 mm. Cxnanite cura Tak, mobd
BOHH IIUIBHO BXOAMIIH OJIHE B OJIHE.
Y BEPXHE CHTO, 3 CAMHMH KPYITHUMH
Puc. 38 Pisnoxanibepui cuma dan orsopamu, Hacuire 100 r pospuxie-
APACHASAINSR TyHmy HOTO MOBITPAHO-CYXOr0 IPYHTY,
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3aKpHIiTE HOTO KPHIIKOIO 1, 00EPeKHO CTPYIIYIOH BECh nabip, mpociiite
npoby. Yactku aiamerpom 10 MM 1 DUIBIIC 3ATHIIATECA B cutl Nel, ix
HA3MBAIOTE KPYITHHM XPAIIEM; HaCTKH AIaMeTpoM BT 7 110 10 MM Ta BIA
5 o 7 MM 3anuaThes Ha curax Ne2 ta Ne3 — cepesniil Xpsill; 1acTKi
JAMETPOM Bifl 2 10 5 MM 3anuiaThes Ha curax Ned 1a No5 — npiOHHi
XPAILL; YACTKH AIAMETPOM BUI | 10 2 MM 3a/IHIIAIOTECH Ha cuti Neb —
KpyMHHil MiCOK; 9acTky AiamMeTpoM Bia 0,25 10 1 MM 3aTHILAIOTECA Ha
cuti No7 — apiGHOo3eM; Ha i1 Habopy CHT 30MPAIOTHCS YACTKH NAMETPOM
senue 0,25 My — api6Ga#mii nicok. [Ticns npociioBaHHA TPYHTY 3BAKYIOTH
BMICT BCIX CHT T4 BH3HAYAKOTh CH1BBIIHOICHHS
yactok posmipom 0,25-10 MM 10 cymH HacToK
Biapmux 3a 10 MM Ta NHIYBAaTHX YacTOK
menmmx 3a 0,25 Mm.

oo D TP PoGora Ne 30
' po BusHaueHHA MeXaHiuHoro cKaaay rpyHTiB

3a MEXaHIYHHM CKIAI0M IPYHTH NOLTAIOTh-
sl HA MILAH], CYTHIAH], CYTTHHUCT] Ta ITHHKUCTI,

Y niwanux rpywmie nobpa nosiTpsAHa

G | PPOHHMKIHBICTS, COpHATINBI TEIIOB] BIACTH-
@ BOCTI, MPOTE BOJOTA B HUX HE 3ATPHMYIOYHCEH
HIBAIIKO TIPOCOYYETHCA B HIOKHI [apH. B Taknx
IPyHTAX KOPCHEBA CHCTEMA POCIIHH PO3BHBACTLCS
MOraHo.

Cyniwgani tpyrmu NOBITPIHONPOHUKIHBL, Y
HUX CTIPHMATIHBI TCIUIOBI BIACTHBOCTI, AJIC BOHH
TAKOXK HEA0CTATHLO Bonoroctiitki. Kopencea
CHCTEMA B HMX PO3BHBAETECA C/1a00.

V eyenunucmuex [pyHmie 3a10BUT5HA TIOBITPSHA
IPOHHKIINBICTD, CTIPHATINE] TETUIOBI BIACTHBOCT]
Ta JOCTATHA BOJAOrOCTIHKICTL. KopeHnera cucrema

Puc. 39 Tlokasnuku B HHX POIBHBAETHCA 3a/10BLIBHO.

ZPanyIoMEmpPUIHOZ0 Dunuemi TPYHTH BIAPI3HAIOTLCH NOTraHol
cKaady pyimy NOBITPAHOIO MPOHHKIMBICTIO, HECTIPHS TIIHBHMH

(3a HAKavuncokum)  germopumu BracTuBocTsiMH. Bonu BonorocTiiiki,
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yacto OysawoTs nepessonoxkeHumu. [orano obirpiarotecs. Kopenera
CHCTEMA B TAKHX IPYHTAX PO3BHBAETHCA JIYHKE MOraHo.

MexaHIYHHH CKJIa/l IPYHTY MOKHA BH3HAYHTH MOILOBHM METOIOM.
[Tp# 1bOMY BPaXoBY€ThCA 3AaTHICTE 3BOJIOAKEHOTO IPYHTY B 3AJI€/KHOCTI
BI/I BMICTY YacTOK PI3HOTO JIaMETPy YTBOPIOBATH [IHYP HEOIHAKOBOI
NJIacCTHYHOCTI Ta Kutklie (puc. 39).

Marepiaian i o6aaHaHHA: TOCTULKYBAHHN IPYHT. BOJA.

Xix poborn
B13eMITE Ha IONTOHIO HEBEJIMKY KUTBLKICTE TPYHTY 1 3MOYITE BOJIOKO.
[3 3M0ueHOro IPYHTY cKataiite niHyp. 3pobiTh BHCHOBOK PO MEXaHI4HHi
CKJIaJ1 IPYHTY KOpHCTYR4HCH Tabmuuero 135,

Tabnuys 15
BusHaueHHs MEXaHIYHOTO CKIAAy IPYHTY MOJIBOBHM METOI0M
Mexaniunni ckaan IMoseninka rpyHTY NpH po3KavyyBaHHi
[Ticok Kynexa abo 1mnyp He yTBOPIOKOTECA, Maca
PO3CHITAETLCH.
Cynimasuii rpyHT Kynbka yTBOpIO€ThCH, @ TOHKHIT LIHYP — HI.
Jlerkuii cyrnunox Inyp apoduThes npu poskadyBaHHi
Cepenniit CymiHHOK [Inyp cyuunbHHif, KUIblLE NPH 3rOPTAHHI
pO3MajAacTnca
Tsoxknit cyrmuHox [Iuyp cyuiIbHUM, KUIBLE YTBOPIETLCA 3
IHOOKHMH TPIULHHKAMHA
[una [uyp cyminsuuii, Kibue wite
PobGora Ne 31

Busnauenns cymu aKTHBHHX TeMIEpaTyp rpyuTy

Baxcmsum nokasaukom 3a6e3nedeHoCTi pOCIHMH IPYHTOBHM TEIIOM
€ CyMa akTHBHHX TEMIIEpaTyp IpyHTy (To6T0 Temueparyp sume 10°C)
Ha rnubuHI oproro mapy (20 cM). 3a uux Temmneparyp BIIOYBAETHCA
aKTHBHA Bererauis pocnud. CyMy akTHBHHX TEMNEPATYpP MOXKHA
BHMIPATH K 32 BECh BEreTAlIiiHUI Mepio, TaK i 32 K0BIIBHO BHOpan#X
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Puc. 40.
Tepmonsemp-tygyn

Puc 4 f
wAzpomecmepy

7 auHiB, aje B IHTEpBaJ]l OQHAKOBHX JaT s
HOPIBHIOBAHHX CKOCHCTEM. OcranHe € OB
MPHITHSTHIM U151 [IPAKTHYHHX 3aHATh CTY/ICHTIB.

Slkiio cyma akTHBHHX TEMIEpaTryp rpyHTy
BHMIPIOETHCS B OJIHII 1 TIH JKC EKOCHCTEMI KITbKa
POKIB Ii/Isi/L | OXOTUTIOE BCCh BEreTaLIAHH nepioj,
T0, BUKODHCTABIIH PIBHAHHS JiHiiHOI perpectl (B
KoMT 10TepHiil nporpami Exsel) MoXHa OICpXKaTH
PO3PaXyHKOBI PIBHSHHS Ta rpaditmi 3QUICHHOCTI, SIKI
A03BOJASTH NMPOTHO3YBATH CYMY OYIKYBaHHX
AKTHBHHUX TEMIICpATYp /Uil IPYHTY JOCIIAKYBAHOI
eKOCHCTCMH B 3a/1CKHOCTI BIJL 1aTH CTIAKOIO
Hepexoiy cepenboa000BOl TEMNEPaTypH IPyHTY
yepes 10°.

JIns BUMIPIOBAHHS TEMIEpPaTypH IPYHTY
BHKOPHCTOBYIOTE TCPMOMETP-ILY T (puc. 4() Ta
«Arporectep» (puc. 41).

Tepmosemp-ugyn. 3aCTOCOBYIOTH JUL BHMIPIO-
BaHHS TEMIIEPATYPH NOBEPXHEBHX IAPIB IPYHTY (B111
3 10 30 cM) y nonboBHx ymosax. Cam TepMOMETp
criprorii (3adapGosannit) 3 wiHow noainok 0.5°C,
1o mae mexy B 0 1o 60° C, BecraBienui y cnetli-
aJLHY ONPABY, 3arOCTPEHHI HIKHIH KiHELb K01 f1ac
IMOTrY MOPIBHAHO JIETKO 3aHYPIOBATH TEPMOMETD Y
rpyHT. BepxHa 4acTHHA ONPABH Mac MO3A0BAKHIH
3aKpPUTHIT OPTaHI9HUM CKJIOM BHPI3 JUIH LIKAJIH.

Bepxniii kiHelb ONPABH 3aKIHIYETBCH PYUKOIO,
AKA MONEruye 3aHyPEeHHA TCPMOMETpa Y IPYHT.
Pesepeyap Tepmomerpa (1), metasesa onpaga (2),
HAKOHEGYHMK (3), Kiablle AN CKpINJCHHA
HAKOHCMHMKA T4 METJIEBOI ONpPaBH (4), NOALIKH
TepMomeTpa (3), pydKa (6)

Ha merancsiii onpasi HaHCCEH] MOALTKH Hepes
1 oM, O 103BOJNAC 3aHYPIOBATH TCPMOMETP Ha
3a1any THOMHY. «ATPOTETCTEP) MAE AATHHK, AKKI
dikcye Temneparypy rpynty na rnbuni 10 20 em.
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Pue.42. Bemanoenenus ipyHmogux mepmoMempia

Xia poborn

TepmomeTp BCTaHORITHL Ha BIAKPHUTII MIIOMIA/II po3MipoM 4x6, Oe3
POCIHHHOTO MOKPHUBY, TPYHT HEPE/l HOYATKOM JOCILKEHb PO3ITY IHITh |
pospisuaiTe. TepMoMeTp 3anypTe Y NIATOTOBICHHIH IPYHT M1J FOCTPHM
KYTOM, Tak, o0 pesepryap BBiilIOB HarnonoBuHy y IpyHt. LIlo6 He
YUIUILHIOBATH IPYHT OLIsi TEPMOMETPIB, JUIS MIJIXOAY A0 HHX MiJL 9ac
CIOCTEPEKEHE 3 MIBHIYHOrO OOKY MOKIaAiTh HCBENHKHH AOIIAHHI
Hactun (puc.42). Temnepatypy 3apeectpyiite yepes 5-10 xs. micns
3aHYPEHHS TEPMOMETPIB Y TPYHT.

Pobora Ne 32
Busznauenus BOJIOTOEMHOCTI IPYHTY

Bonocoemnicms — 31atHicTh IPYHTY IOIIMHATH T4 YTPUMYBATH B
co01 NIeBHY KUIBKICTh BOJIH. [TpH BEHKIH BOIOTOEMHOCT] 3MEHIITY€THCS
HOTO NOBITPSI- Td BOAONPOHHKHICTE. Ha Takux JIsHKax IpyHTY HEPLIKO
CHOCTEPIrAETHCA BIACHPIBAHHS NUUIOTH, CTiH, OFOPOIKYIOYHX
KOHCTPYKIUH NPHMILIEHb, CIIOBUTEHIOETHCS PO3KIALAHHS Op-TaHidHIX
PEYOBHH.

Marepiamm i 0biagHanusE: NOBITPSHO-CYXHIT IPYHT, QLILTPYBAIBHIIT
namp, ckisna TpyOKa 3aBIMPUIKK 3-4 cM, MapIs, AMCTHIBOBAHA BOJIA.
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Xiza poboru
JList BH3HAYCHHS BOMOTOEMHOCTI IPYHTY
BI3HLMITE CKISHY TPYOKY 3aBUMPIIKH 3-4 CM
i 3aRMOBKKH He MmeHnuie 25 cMm (puc.43).
3aB’ KITH OJMH KiHEIL 11 Mapreio, Cro4aTky
JAKPHUBIIH HOro (PIALTPYBAILHHM TANCPOM.
Hacunre B Hporo 100 r noBiTpsHO-CYX01
npobu. TpyOky 3 rpyntom 3paxre. [licns
1BOFO HOrpy3iTh 1l y BOJY Ta CHOCTEPITanTe
710 TIOABH BOJM Y BEPXHBOMY MIapl FPYHTY.
Ile rosopuTh Npo TE, WD HACTHHA BOJM
BCMOKTAMACE TPYHTOM, SKHI 3HAXOMTHCS B
TpyOuii. BuitMiTs TPYBKY 3 BOJIH T NOYCKAITTE
[TOKH MOBHICTIO HC CTCYC BOJA, $iKa HC
Puc. 43. Konempyxyis 018 semoktanacs. [licns mworo TpyOky 3HOBY
guzHaUenHA soaozocnHocmi spakTe. PI3nuila MUK APYTHM Ta NCpIIHM
it IRAKYBAHHSM BKAKC HA Macy BOJOTH, AKa
VTPHMYETBCS JIOCTIKYBAHHM IPYHTOM.

Ipuxnad. Maca TpyOK# 3 CyXuM TPYHTOM (NEpIIE 3BaKYBaHHs) —
150 . Maca Ti€i % TpyOKH 3 IPYHTOM MICHS NOIHMHAHHSA BOMW (IpyTe
spamysanis) — 170 . PisHuus MiK ApyriM Ta TICPUIHM 3BAXKY BAHHAM

cxmanarame 20 1 (170 — 150). Orxke, BonoroeMuicTs gopisHioe 20%.

Podora Ne 33
Buznauenus 3arajiLHOro 3anacy BOJOIH IPYHTY

BONOTIiCTS IPYHTY BH3HAYAETLCA KUIBKICTIO BOIH, fKA MICTHTBCH B
NAHHIT MOMEHT 1 BHPKACTECA B IIPOLEHTAX /10 aDCOMOTHO CYXO0T MacH
rpyHTy. JIns BH3HAYEHHA BOIOTOCTI IPYHTY BHKOPHCTOBYIOTEH MpaMI 1
penpami metomi. [Tpn 3actocyBanui IPAMHX MCTOIB BEpyTh IPYHTOBI
ApoGH, P HEMPAMKX — BOTOTICTh BI3HAYACTLCH GE3M0CEPEHbO B 110/
HA JIOCIIIHIHA TSR

Marepiaan it oGaagnanus: rpynTosuii 6yp, antoMiniesl Gloken 3
KPULIKAMM, BATH, CKCHKATOP.
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Xijt poboru

Biobip npoo rpynmy
[pyHTOBI IPOOH BIOEPITE DypamMu
Hexpacosa abo Ppenkens (puc. 44).
Konu rpyHT MyXKHH Kpaiie BHKOPHC-
TOBYBaTH OypH 3 PUKYHO0I0 BEPXHBOIO
yacturow. Konu rpyHT TBepani 1 €
Dararo KopiHHs, BHKOPHCTOBYiiTE Oyp

IBHHTOMOAI0HOT KOHCTPYKILL.
Bypamu B136MITH IPOOH Y BO- YH
TPHKpaTHIH nosropHoctl. Micus 3
akux Oyjiere Opari npodu, po3MICTITH

o JlaroHan ado B MAaxXoBOMY HOps - a
Ky, 06 kpauie oxapakrepusysaru Puc. 44. byp das 6idbopy npod
TPYHTH JUISHKH 32 BOAHHM PEKUMOM. rpyumy: a — Hexpacosa, 6 —

Konn Ha rpyHTax € nociBu, OHHY Dpenxens.

HACTHHY T1PO0 BI3BMITE 3 MUKPSULIA, @ APYTY 3 PSIB.

Jlns B3sTTd Npo6# rpyHTOBHM OYPOM BCTAaHOBITH HOTO BEPTHKAIILHO
1 MOBEPHITE cripaea Hanigo. [Ipn nusoMy HaTHCKAHTE 3BEpXY HA PYUYKY
Oypa. ITicns Toro, sx Oyp 3aiijie y IPYHT Ha MEBHY TMHOHHY, BHIMITH
HOTO 3BOPOTHIM IOBCPTAHHAM 3 OJIHOYACHHM BHTATYBAHHAM HAropy.

[ pyHT BHCHITTE y MEBHY TOCYIHHY ab0 Ha JINCTOK TArepy, Mic/s 40ro
B110ep1Th npoby 30-40 r. ITpobu noknamite y HONEPEAHLO 3BAKEHI
OroKcH.

Busnauenna 601020cmi 642061m Memodom

[pynToBI npodK pazom 3 GrOKCAMH 3BaXKTEC HA TEXHIMHHX Barax 3
tounicTio Ao 0,01 r, nocrasre y cymuabuy wmady 3 BIAKPHTHMH
KPHIIKaMH 1 BUCYIITE npH Temneparypl 100-105 °C nporsarom 6 ron.
[Ticns nporo mocrasTe iX 3 3aKPHTHMH KPHILKAMH OXOJIOHYTH 1 3BAXKTE.
[loTim 3HOBY noctasre y cymnuibHy mady Ha 2 rof. HpH TemMneparypi
100-105 °C, snoBy oxonoaite 1 3saxte. Il onepauiio nosropioiire
CTUILKH pa3iB, NOKH Bara oKpemux npobd e Oyae nocriitnor. Ha
TNPAKTHIL 33 HOPMY NPHIMAKOTL IPYHT, AKHHA Aocar abcomoTHo cyxol
BATH, KOJIM PI3HMLA MIK OCTaHHIM 1 NOMEPEAHIM 3BAKYBAHHAM € HE
Oinbioro 0,01 1. Sk npaBuno, nicas Apyroro 3BaxyBaHHs IPYHT HOCATAE
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nocriiinoi sary. Jlasi Mpo BH3HAYCHHS BOJOIOCTI IPYHTY 3aNMILITh Y
tabmumio 16.
Tabauys 16
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BosoricTs rpyHTY po3paxyiite 3a GopMyInoro:
A-b

B= » 100,

ne B — Bonoricts IpyHTY. B %;
A — Bara BONOIOro rpyHry, y r:
b — Bara cyxoro IpyHry, y .

Pobora Ne 34
BuznauenHsi MaKCHMAJILHOL IirpocKomiHol
pogorocti rpyuty 3a A.B. Hikonaesum

Makcumanbnolo 2i2pockoniviolo 60102ICMIO TPYHMY HAZHBACTLCH Ta
HAGLIBINA KUTHKICTE BOJIM, AKA NOITIMHACTECS HUM IIPH NOBHOMY HACHYCHHI
MOBITPA Mapamu BoM, To6T0 npn 100% BiHOCHIH BONOTOCTI MOBITPA.
[TpuitHATO BBAXATH, WO LEH NOKA3HHK B MIBTOPA Pa3n MECHUIMI Bl
koeiieHTa B SHEHHS POCIHH | TOMY 3a HOTO BCIMYHHOK MOMKHA
NMiIpaxyBaTi 3anac AOCTYMHOI (MPOAYKTHBHOI) 1 HEIOCTYTHOI BOMOTH B
TPYHTI.

Marepiaan Ta 06JaHARKA: OBITPAHO-CYXHil 1pyHT, (apdoposi
YalIKy, exeHkarop, Hacuuernil pozunn K SO,
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lpuecomysanns nacuvenozo posuuny K,50, . Bisemite 10-15r K SO,

1 po3uHHITE Y 100 M IHCTHIBOBAHOT BOIH.

Xin poborm

BiapMiTh Hasakky 10 r HOBITPSHO-CYXOTO IPYHTY, HPOCISHOIO Hepes
CHTO 3 OTBOPaMH | MM B JIBOX HOBTOPHOCTSX 1 IEPEHECITH B [ONEPETHEO
3BakeHy uaiiky abo ckiasiHui crakanyuk. [Ipo6H MOMICTITE B EKCUKATOD

na (papgoposy pemitky. Ha ano excukaropa
sasmiite 100 mn HACHUCHOTO PO3HHHY KSO i
(JUIst CTBOPCHHS BITHOCHO1 BOJIOTOCT1 NOBITPA
onuseroi go 100% (98-99%)). Excukarop
n00pe 3aKpHiiTe KPULIKOI, MONEPEAHbO
3MACTHBILIM HUTI(IA BA3CITHOM, 1 TOKIAITE B
TEMHE MICLC, ¢ € Majl KOJIMBAHHA TeMIIe-
paTyp#, 10 IOBHOT'O HACHYEHHSA [TPOD IpyHTY
Bo1010. Hepes 3-4 1H1 walku BHIAMITE 3 CKCH-
KaTropa, 3BaXTe 1 3HOBY MOMICTITh B K-
cuKarop. Taxy onepaitito NOBrOproiTe 10 THX
1ip, NOKH J1Ba OCTaHHI 3BAXKYBaHH OYIYTH
BIApI3HATHCA HE Ginbme sk na 0,005 .

Kunrbkiets nornunyTol rpyHTOM BOJIH, 1110
BIZINOBIZAE MAKCHMANBHIH TIrPOCKOMIUHI
BOJIOTOCTI, BH3HAYTE BHCYILYBAHHSM NP0
npu Temneparypi 100-105°C mo nositpsiHOi
Baru. MakcMMalnbHy rirpocKOmiuyHICTS
IPYHTY BHpaxyiiTe 3a Gopmynoro:

gl

2

A=
@
Jie A —MaKcHManbHa rrpockormyHieTs (v %);
@ — Bara BOJM, 1O BUNapysanack (y r); 6 —
Bara cyxoro rpysry (y r).

Bosoricte rpynTy Moxkua BuMipaTH
TAKOHAK BHKOPHCTABIIH IPHITAAN [UIS eKCpec
sumipiosanus: BIIT-1 (ITT1-1) Ta BII -4
(puc. 43).
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[punan BIIT-1 (ITITI-1) ckmazacTses 3 BHMIPIOBAILHOIO OI10KY
onorocti (1), 3 eanyBansHoro muypa (2), ceepiia-aariuka (3).

Mpunnn Aii npunaay GasyeTscs Ha BUMIPIOBaHHI KOMITIICKCHOT
eAEKTPONPOBIHOCT] Y 3MIHHOMY CACKTPHIHOMY CTPYMI HH3BKOI
yactorn (10 10 &l'n).

Jlianason BuMiproanns sonorocti rpynty 2-40% g cyxoi macu
rpyuty. [pumag BIIT-4u (puc. 45) cknajaerscs 3 uHdpoBoro
BHMIpIOBaNIBHOTO 610Ky (1), HAKOHCUHHKA NEPCHOCHOTO JaT4HKa (2),
3" €/IHYBAIBHOTO IIHYPa (3), IEPCHOCHOTO JIaTHHKa BOJIONOCTI IPYHTY (4),
CTAaIiOHAPHOTO flaTarKa BonorocTi rpynty (5). Jlianazon BHMIPIOBAHHS
gonorocti rpyaTy 2-40% Bl cyXx0l Mach rpyHTY; 3arajibHHX 3anacis
ponoru y 10 M mapi 3-60 mm.

Pobora Ne 35
BuzHaueHHs NPOAYKTHBHOTO 3B0I0AKeHHs (W)
¥ MeTpOBOMY IIapi IPYHTY

Xin poborn

CymapHe BOAOCIOKMBAHHA | KOCPIIEHT BOAOCIOKHBAHHA MOKHA
PO3PAXYBATH 32 PE3YITBTATAMHA JHHAMIYHUX BU3HAYCHB BOTOTOCTI I
winsHOCTI TpyHTY. JUIs UBOTO HA JOCHI/DKYBAHMX JIISHKAX BHALITE HE
MEHIIE JBOX TUIOMAAOK, po3MipoM 2x2 M (Ha OIHIN NMOBHHHI OyTH
NpUCYTHI JOCAGKYBaR] POCIMHM, Ha HINIH — 1i). Ynerl niowmank
HEOBXIHI JUTA PO3ALICHHA CYMapHOIro BOJOCTIOKHBAHHS HA (I3HYHE
BHMAPOBYBAHHS Ta TpaHcnipauiio, ¥ NOoIbOBHX A0CHIAAX JUIA
XapaKTePHCTHKH BOI03a0e3NedeHOCTi POCITHH MOXKHA BIIMOBHTHCS BLI
upCTHX MIoNaA0K. Ha BHAIISHHX NIIOMIA/IKAX Yepes MEBHHI TPOMIKOK
yacy BH3HAYTE BOJOTICTS | HATBHICTL IpyHTY 20 rinGuim 100 eM y KoxkHIX
10 oM, TIPH HOMY CHOCTEPEAKEHHA CYIIPOBOUKYHTE BPAXyBAHHAM KIILKOCT]
onamis, mo panany. JUis CKOPOUCHHS PO3PAXYHKIB BH3HAYTE CEPEIHI
3HAYCHHA BOTOTOCTI i miasHOCT] IpyHTY ¥ mapax 0-30 em, 30-50 em 1 50-
100 cm. Kpim Toro, 18 pozpaxyHKy 3anacy f[poiyKTHBHOI (A0CTYIHOT
POCTMHAM) BOJIOTH BCTAHOBITH MAKCHMANILHY FIPOCKOIIMHICTE IPYHTY.

3anac 6oou y Memposomy wapi (pynmy na novamy eéezemayii (W)
PO3paXyHTE K CYMapHy BETHUMHY 3a0acy Y KOKHOMY JI0C/ILDKYBAHOMY
wapi 3a GopmMyIoN:
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B,d h
W,, = E nI Oa :
ne W, — 3anac Boau y METPOBOMY Liapi IPYHTY Ha NOYaTKy Bereraii,
MM/Ta abo m/ra;
B, — BosoricTh IpyHTY Ha noyarky Beretaiii, %:
d, — UIIBLHICTE TPYHTY, T/CM®;
h — BHCOTA (MOTYKHICTB) OCTIKYBAHOTO 1apy, cMm;
10 — koeiuienT Ans nepepaxyHKy M BOAH y MM.
3uauchna B, ta d, GepyThes /uis BIANOBIHAX MApiB IPYHTY.
3anac 60du y memposomy wapi rpynmy e Kinyi secemayii (W)
PO3paxyiTe aHaNOT4HO NonepeHii Gopmyii:

B.d,h
W, = Z—‘m—.

Cymapre sodocnoxcusanna (EB) susnaume 3a dropmyaoro:

LB= W, ~ W_+ 20, mm/ra abo m*/ra.
2.0 — cymapHa KUIBKICTh OMaIiB.

Koegiyicum sodocnoxwcusanns (K ) dopisnioe:
K =ZXB :II, mm/i abo ML

11— npupicr Giomachu.

Kinvxicmb nedocmynnoi pociunam eonocu (W ):

1

Wod, 134
Wlt = Z = Ic(; :

ne W — MakcHManbHa rirpockomivHicTs IpyHry, %;

d, — UIBHICTL IPYHTY, r/em?;

h — Bucota (MOTYKHICTE) HOCHIDKYBaHOrO 1Iapy, cMm;

1,34 — koedimienT, sxuit 361nbmYe 3HAYCHHS W, npu Bpaxysanwui BCiei
HEAOCTYNHOT POCITHHAM BOJIH;

10 — koediuient w1 nepepaxynky M somu ¥ MM.
3navenns B, ta d, GepyThes ans BIIIOBIIHMX 1LapiB IPYHTY.

Janac npodykmuenoi conoau (W) v memposomy wapi ipyumy.
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W, =ZBTW"

3naloud 3aMacH BONOTH ¥y METPOBOMY l1apl TPYHT Ha MOYATKY
gereTanii 1 koe(IUIEHT BOJOCIOKHBAHHA, MOKHA PO3PaxyBaTH
BOI03a0E3NEeYeHICTh POCIHH 3a BETETAIII0, OPIEHTYIOYHCH Ha J1aHl 1po
cepeHbo OaraTopivuHy KUTBKICTh ONAlB.

Podora Ne 36
Busnauennsi sojorocti criikoro 8’sivennst (BCB) pocann

Bonozicms cmiitkozo ¢’ anenns (BCB) — e BonOricTs IpyHTY, NpH
AKiif 3°ABIAIOTECH O3HAKK CTIKOTO B'SHEHHS POC/IHH, AKI HE 3HHKAIOTh
micis TOMITeHHS B AHYYHX POCIHH B arMocdepy, HaCHIEHY BOAAHUM
napom. Bupaxaetses BCB y % Biji MacH CyXoro IpyHTy, abo B MM HIapy
BOJIH B ICBHOMY 00 €Mi TPYHTY.

Marepiain Ta 0612 HaHAA: TPOOH IPYHTY, CHTO 3 OTBOpaMH | MM,
ckasHi GanHKH, 5-6 NPOpocIuX HaciHuy, napadin, TEXHIUYHUI Ba3CIiH,
EKCHUKATOP, TEPMOCTAT.

Xia poborn

V GaHK# BHCOTOO 6-7 M Ta liaMeTpoM 3,5-4 CM HaCHIITE NPOCISHUH
yepes CHTO 3 OTBOpaMM | MM IPYHT. ¥ IPYHT BTKHITH CKJIHY TpyOKy
noBxHH0I0 8-9 oM (Ha 1-2 cM BMILY BiJ HOBEPXHI IPYHTY), 106
3abe3neynT! NONKB pocnuH. [pYHT NONMBAKHTE BOAOIO, alc HE
nepe3posioKyiTe, Io0 Kpailie pocin MPOPOCTKH.

Y BOJOTHiA TPYHT BHCIHTE 5-6 MPOPOCTHX HACIHHH NEBHOIO BHIY
pocaus. JUIs Kpaoro npHKHBaHHA HACIHHA, DAHKN HAKPHHATE KapTOHOM
ab0 ckIoM, 11100 3MEHIIHTH BUIIAPOBYBaHHA BOIH. [1icns npuknBaHis
B KO/KH1I NOCYIMHI 3amMinith 110 3 pocannu. [loTiM nocTasTe nocyanHm
3 pocnuBami B aobpe oceitiese npumimienns. I[Ticns roro, sk Apyruii
JIMCTOK CTaHe GLIBII PO3BHHYTHM, HIK nepumini (3ae0umbioro mens 2
THAHIB), 3p00ITh OCTAHHIA HOIMB POCIHH, AKI 10 HBOO HaCy PEryJApHO
nomueanuce, [Ticas uporo B GaHky 3anuiite Maibke 3acTHIINI napadin
v cymimi 3 TexHivAMM BaseniHoM (4 vactuim napaginy + 1 GactuHa
pasemny). [Napadin noeunen GyTH HE rapsuuM 1 HE MOLIKOKYBATH
pocauun. Ckasnl TpyOkH MINBAO 3aKpuiTe BatHOK npobkoto. [licis
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UBOTO NOcTaBTe OAHKM B TEMHE MICUE | BHTPHMANTE TaMm JI0 MOSBH
NEPLIMX O3HAK B'siHEHHA pociaHH. CHoCTepeKeHHS 3a POCIMHAMMU
MPOBOMAITE WOACHHO 1 BIAOHpaiiTe OaHKH, B AKUX POCHAMHM 31B A1H.
bauku 3 TAKUMH POCIIHHAME MOCTABTE B CKCHKaTop abo 1HIIMIT mocy,
NOBITPSL SKOTO HACHYEHE napamu Boju. [UIs 1BOro HAIMITE BOMY Ha
JHO eKCHKAaTopa, a POC/IHHY [OCTaBTe Ha (appopoBy pEemIITKY.
Butpumaiite pocauun B ekcHkatopi oany Hiv. Ti pocanHm, mo
3HAXOAATECA HA NEPLIIH CTa/T B’ AHEHHA, 3a 1elf 4ac MOHOBAATE TYProp.
BuiiMiTh 1X 3 eKkcHKaTopa i 3HOBY [OCTABTE B CIAOKO-OCBITICHE
NPHMILICHHS Ha KUIBKA FOJHH, MOKH HE 3 SBASTHCS HOBI O3HAKH
B’AHCHHA. Taxl onepanii MoBTOPIOiiTe A0TH, HOKH HE HACTYITHTH TPHBAJIE
B'SIHCHHS POCITHH, TOOTO BOHH BXKE HE 3MOXYTh BITHOBHTH TYPropy y
BOJIOTOMY CE€pPEI0BHIIIL.

baHkH, B AKHX pOCIMHH HE BIHOBHIIH TYPrOpHHIi CTAH, BHIMITS 3
CKCHKAaTopa 1 BUAATh napadiHOBHI wap pa3oM 13 3emieio jo 1-2 cm
riHOHHN. PemTy rpyHTY NEpeHeciTh y 3BaKEHHil MOCYJl, 3BAKTE 1
BHCYIITH ipu 100-105° C o abeomotro cyxoro crany. 3a PIZHHLEIO Y
Ba31 J10 1 TiC/Is BHCYIYBAHHS 3HANITE Bary BoM (B T), 110 BiNOBIae
TPHBIOMY B stHeHHI0. KITBKICTH BOJOrM BHpaxyiiTe B BIACOTKAX 10
abComOTHO CYXOro IPyHTY.

Pobora Ne 37
Buinavennst akryaasHol KHCI0THOCTI
34 JIONOMOI010 YHIBEPCAILHOT0 iHIHKATOPA

KueaoTHicTs 3yMOBICHa HAABHICTIO I0OHIB BOAHIO, TX KOHUEHTpaIsi
BHpaKacThes B Mr-cKB BoHIO Ha 100 r rpyuTy i Bemuunnoio pH, uio
ABIIAC CODOKO NECATKOBHIT TOrapH(M KOHIEHTPALHT BOAHEBHX (OHIB 3
obeprennm sHakom: pH = - 1g [H']. Mpu HelTpansHii peakiyi posauny
pH nopinioe 7, npu kuciiit Menme 7, npu yxuii Oubine 7. 3anekno
BIZL TOTO, B AKOMY CTaHi 3HAXOAATH Y TPYHTI i0HH BOHIO, PO3PI3HAIOTH
Taki BHAH KHCHOTHOCTI: aKTyaleHy (aKTHBHY) i moreHuiiiny
(npuxoBany), sika NOAINAETLCA HA OGMIHHY Ta TIPOMITHYHY.

Akmyaisna kucromuicms 3ymoBaeHa i0HAMH BOJHIO, 1110
SHAXOMATLCA B TPyHTOBOMY po34mHi. [Tpo if Besmamny cysrs 3a ananizom
BOJHOT BHTKKH 3 IpynTY (Boaue pH). Boua XapaKTepH3Iye KUCIOTHICTE
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y MoMCHT BH3Hauenus. [lomenyiina Kuciomuicms 3yMOBICHA
NONTMHYTHMH 10HAMH BOJHIO if AMOMIHIIO, AKI MOJKYTH MEPCXOAHTH B
IPYHTOBHII PO3YHH | BH3HauaTH 11 BennunHy. BoHa BU3HAUACTBCA B
CONMBOBI BUTSKII IPYHTY. B 3a/eKHOCTI Bil TOTO, AKOIO CUITIO
BUTICHAIOTECH mornuuyTi ionn H', Al*. pospisusiors oOMIHHY Ta
FIPOMITHYHY KHCIIOTHICTE.

Marepiaan it 00aaIHAHHS: NOBITPAHO-CYXHiT IPYHT, KONGH Ha 100
i, Hiaape #a 100 Ma, yHIBEpCATLHMI IHANKATOP, CTAKAHTHK HA 50
MJl, TIATIepOB (MUILTPH, AHCTHIBOBAHA BOJIA, TEXHIYH] BATH.

Xix poborn

Hacunre B kon0y 20 r noBITPAHO-CYXOro TpyHTY, Aoauiite 50 Mn
AMCTHABLOBAHOI BOAM, nepeMimaiite cymim 5 xB. Biadinsrpyite.
IMinerkoro HabepiTh y crakanguk 10 mMa QiasTpary 1 B HBOTO 3aHypTC
KiHLi CMYKOK yHiBepcansHoro inmkaropa. [opisusiite 3a0apBicHHs
CMYXOK 3 IHIHKATOPHOIO IIKAJIOIO 1 3aMHINITh 3HAH/ICHY BCIHYHHY pH.
[Tpu odopMACHi pe3yasTaTy 3aITHIIThL TAKOK | Ha3By 1pyHTy. SKio pH
JIepHOBO-MIA30AHCTOro rPYHTY Gitbiie 5,6, TO BU3HAYATH B IOCTUIHOMY
3pasKy ik (OpPMH KHCIOTHOCTI HeMa HOTPEOH, OCKIIBKH TakHi IPYHT
BanHyBarH He norpidHo. Skmo pH = 5,5 abo MeHIlle, TO IPYHT BalHYIOTh
nicas BH3HAYEHHA B HHOMY TNOTEHIIIHHOT KHCIOTHOCTI (0OMIHHOT Ta
FAPOTITHYHOT).

PoBora Ne 38
BuzHadeHHA 00MIHHOT KHCJIOTHOCTI
332 IONOMOTO0K YHiBEpCaabLHOTo inanKkaropa

ObminHa Kucaomuicny 1€ KMCAOTHICTE PO3YHHY, 110 YTBOPIOETHCA
NpH BHTICHEHH] KaTiOHAMM HEHTPANLHHX COJCH 3 TPYHTOBOIO
NOMIHHAIOYOTO KOMILIEKCY 10HIB BOAHIO Ta amoMminiio. Haitsactime
sukopuctoyiors 0,1 . posunn xnopuctoro kanio (KCI):

(rpynt) H' + KCI = rpynr K+ HCI
(rpynT) AP + 3KCI = rpynt 3K + AICI,

AICI, + 3HOH = AI(OH), + 3HCI
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Busnauenns obminHoi kucmorHocTi 32 pH consoBoi BHTHKKH
A03BONAE HADIIKEHO CYIMTH NPO NoTpedy IPYHTIB Y BaNHYBaHHI.

Marepianau il odaagHanns: NOBITPSHO-CYXHil IPYHT, Konbu Ta
unmaapu Ha 100 mu, 1 1. posunn KCI (pH 5,5-6,0), miiku, dinsrpn,
JIMCTHIBOBAHA BOJA, YHIBEPCAIbHHIT IHIHKATOP, TEXHIYHI Bary.

Xia poborn
20 r NOBITPAHO-CYXOro IPYHTY HACHIITE Y Koy Ha 100 M, goaniite
50 mut 1 1. posunny KCI. Bmict konbu g06pe nepeminiaiite nporsrom 5
XB., BUTSOKKY BIAQIIBTpYiiTe Yepes dinstp. [Tinerkoro nabepits 10 M
(huIbTpaTy B CTAKAHYMKH | B HHX 3aHYPTE KiHIi CMY/KOK YHIBEpCATBHOTO
inauKaropa. [lopisusiite 3abapBieHHs CMYXKOK 3 IHAMKATOPHOW
HIKAJIONO 1 3aIIMIITh 3HAlIeHy Bennauiy pH.

PoGora Ne 39
Busnavenns rigponirnunoi knciaornoceri 3a Kannenom

3a BENMYMHOIO TIAPONITHYHOT KMCAOTHOCTI HANWGLTBII TOYHO
BHPAXOBYIOTE HOPMH BanHa, Kl HEOOXiAHO BHOCHTH B IPYHT JUIS
3MEHIICHHA HOTO KHCIIOTHOCTI,

[1pu 06pobui rpyHTY po3uHHaMK HEHTPANBHUX COMell BHTICHAETECS
HC BCCh MOLIHHYTHH BOAEHL. JI1s MOBHOTO HOTO BUTICHEHHS JUIOTH
po3tuMHamu ourosokucnoro Na abo K. Onrosoxucnuii Na y BOJIHOMY
PO3YMHI TIIPOMI3YETHCH 3a PIBHAHHAM:

CH,COONa + H,0 — NaOH + CH,COOH

YTBOpeHuii yHacHinoK riaponisy ion Na BUTICHSE 3 NOMHHAIONOTO
KOMITICKCY TPYHTY BOICHB, AKHH MIAKHCIIOE IPYHTOBHIl PO3uMH i
00YMOBITIOE TIAPOMITHYHY KHCIOTHICTD:

Ipyur H + CH,COONa — rpynt Na + CH,COOH

Marepianm it obnagnanus. NOBITPAHO-CYXHI IPYHT, KoiGH Ha 100-
150 M, ninerkn sa 25 M, Gloperkn, KK, GLILTPH, HOKHL, LI HIPH
Ha 50 M, 1 5. posunn CH,COONa, (perondrancin, 0,1 u. po3unn NaOH,
AMCTHIILOBAHA BOAA, CK/INH] HITCTKH,
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Xia poboru

Ipaxkre 20 T NOBITPSHO-CYXOTO TPYHTY, MPOCIAHOIO HEpe3 CHTO 3
oropamu 1 Mm, nepenecith y konby ua 100 ma 1 3amuitre 50 ma 1 H.
posunny CH,COONa, sakpuiite koi0y npodkoio. Konby nepeMituanTe
Ha poTaTtopl nporarom | roa. Fozuiue 360BTYBAHHS MOXKHA 3AMIHHTH 5-
XBHJIHHHHM BiZl PyKH ¥l BIJICTOIOBAHHAM CYCHEH3II IPOTATOM IGIDTR
Cycnensiio BigQIsTpyiiTe qepes cyXuii cruiaaacTaii puistp, BHIIMHTE 3
xonOM Mo CKNfHIN manuuui. Sxmo QinkTpar — AYKHHH, TO 1IE pas
BuIDIIBTPYitTe Yepes Toii ke GinbTp. [TineTkoro Bi3bMITH 25 MII TIPO30POTO
(pinsTpary, BHIHIATE B KOHIYHY Koa0y na 100 v, nozaire 2-3 Kparuii
posunny pesondraneiny i Turpyiite 0,1 1. posuunom NaOH 1o cnabo-
POKEBOT0 3aBAPRICHHS, IO HE 3HUKAE MPOTATOM | XB. 3a mKkano Ha
DIOpETIH 303HAYTE KUTLKICTE MITJTYTY, IO ITIUTA HA THTPY BAHHA. Bemrauny
rPOIITHYHOI KMCIOTHOCTI po3paxyiite 3a Gopmysioo:

o = @ Kon -1((30-_0,1- 175,

pH,,,, — TAPOIITHYHA KHCIOTHICTh Y MI-CKB Ha 100 r rpynry;

a — xanpkicts ma 0,1 5. NaOH, o niuwia sa THTpY BaHHSA,

K, — MOTIPaBKa 110 THTPY;

100 — koediuienT ans nepepaxysky Ha 100 r rpyHTY;

1,75 — nonpaska Ha MOBHOTY BHTICHEHH: 10HIB BOJIHIO PH OJHOPA30BIH
0bpobu ioro 1 . posuunom CH,COONa;

0,1 — koeiIEHT mepepaxyHKy Y MI-CKB;

C — HaBaxKa IpyHTY.

Pobora Ned0
Busnauenus eMuocti noraunanns rpynris 3a C.MLAAbomunEM

J1aHWii METOJI BH3HAYEHHS EMHOCTI OMTHHAHHS KATIOHIB 3ACHOBAH
na arHoeti 1 BaCl, suticuaty 3 rpyHTy 0OMIHHI KaTiOHH, a MOTIM
rpyut 06pobasiore 0,05 1 po3dnHOM sto;. lonu BOAHIO KHCIOTH
MOBHICTIO BHTICHAIOTE 10HHU Gapiio 3 rpyHTy. 3annok cynbdarHol
KHCIOTH y (iNETPaTi THTPYIOTH JAYrOM 1 PO3PaxoBylOTh €MHICTh
norauHarns B Mr-exs ga 100 r rpyury.
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Marepiann it obaaananna: daphoposi amku, Ginsrp, mitkm,
KOIOM €MHICTIO 750 MII, MOBITPAHO-CYXHit IPYHT, | H po3umn BaCl,, 10%
posuni K,CrO,, 10% pozaun CHECOOH, 4% po39MH IABENCBO-KHCIOTO
amono, 0,05 u H, SO, posuun denondraneiny, 0,14 pozunn NaOH

Xija poborn

3saxcre y dpapdoposiii uanmn (aiamerpom 6ins 7 cm ) 10 r noitpsmo-
cyxoro rpynry, aomitre 20-30 Ma 11 pozauny BaCl,, nobpe nepeminraiire
CKIIAHOIO MTATHYKOIO 1 JIaiiTe cymitui Bictoatnes. Hagocamny pimmny 3a
JIOTIOMOTO10 CKIIAHOI NAalTHYKH MEPEHECiTh Ha (QInbTP 3 MiiiKoo, AKa
BCTaHOBJICHA y Konby emuicTio 750 M. Jlo ocany noaaiite mopuito 1u
postmiy BaCl,, smituaiite 1 sHoBy Binduistpyiire. L{fo onepaitito mogtopirs
4-5 pas, a MOTIM BECE IPYHT 32 JOMOMOF0I0 posunny BaCl, nepenecits na
thinetp. TNponomkre Ha QinkTpi 0GPOGNSTH TPYHT PO3UHHOM BaCl, no
MOBHOIO BHAAJICHHS BCIX OOMIHHUX KaTiOHIB Kaubiilo. [TosHoTy
BHTICHCHH KATIOHIB BH3HAYTE 34 PEAKIicio Ha Kanbidii. Jns 1soro 3-nix
JUAKH B MAJICHBKHI CTakaHauk Binbepite 5-10 au (insTpary, nogaiite
Ha/uiHmok 10%-ro K,CrO, i kureka kpaneas 10%-i CH,COOH no
[ICPEXOAY XKOBTOrO 3abapricHHs B opatkese. [puiciad ocadxcenns Gapiio:

BaCl, + K,CrO, = BaCrO, + 2 KCl

Ocajn moknaite s BIACTOWOBAHHS i PiAHHY BLAQILIBTPYIiTE Y
npodipky. ¥ nipodipky nonaiire 1 M 4%-ro po3auny 1aBeneBo-KHeI0ro
AMOHII0, HATpIiTe 10 KuiiHHs. [TpH HARBHOCTI KANBLLIO 3" ABISETHCS MYTh
abo Bunajae ocaa. Lle o3navae, Mo OOMIHHI KATIOHHM HEe BHTICHEHI
NOBHICTIO 1 C/I11 HPOAOBKHTH 0OPOBITOK IPYHTY posumtom BaCl,. Mpu
BIICYTHOCTI Ocajty abo MyTi npHmHHiTh onepaiito 0dpodku ri)ymy
xa0pucTimM Gapiem. Tlicns Hacuuenns Gapiem rpysT pasom 3 (hisTpom
MEPEHECITh y JiTpOBY KoHiuHy kony, Aonaitre 500 ma 0,05 1 H, SO,
36orraiite BMicT IpoTATOM 5 XB. 1 BiA(INBTPYitTE UePE3 MILTBHMI QLIbTp.

Bisemite 50 Mat nposoporo ¢insrpary, goxaiite 2-3 Kparun po3quny
penondranciny i Turpyiite 0,1n posunHomM NaOH no cnabkoro
POKEBOIO 3aDapBICHHS,

Hsi pospaxyHky pesynnratis ananisy sa CYXHH IDYHT HEOOXIAHO
BH3HAYHTH BMICT BOIOTH Y IPYHTI 11ic/1s 06poGKH foro BaCl,: 3saxre 10
I'CYXOro IpyHTY, NEPEHECITL HOro Ha JiiKy 3 QiasTpom | Bi,uaJinthyﬁTt:
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uepes rpyut 10 ma ln posunny BaCl, 06’eM (iabTpaTy BHMIpSIiTE
LHATHPOM, BUpaxyiiTe pisHuiio Mk 100y i 06’ emom Guasrpaty (n).

€MHICTh NOFIHHAHES IPYHTY PO3paxyiiTe 3a (hpopMysiolo:

|(ﬂ = KH,SQ. '0,05 — KNQUH ¥ 0.1} /500 + H] = IUOKH:”
s a-C

e A — emuicTs normHanys (y Mr-exs. Ha 100 r rpysTy);
@ — KUILKICTh M (DUILTPATY, 1110 DepeThes U THTPYBAHHA,
K, 1,50, MONPaBka THTPY CYIb(aTHOT KHCIOTH;
0,05 — koedIIEHT nepepaxyHKy B MI-CKB.
& — KinskicTs Ma NaOH, 1o iijie na TnTpyBanns (UIsTpaTy;

K, o — TOTIPABKA THTPY MYIY:

0,1 — koediIEAT NEPepPaxyHKy Y Mr-CKB.

500 +n — daxrrunuit 06 em 0,05 H. cynbHaTHOT KHCIOTH, 10 B3ATO JUIA
BHTICHCHHS MOTIMHYTOrO IPYHTOM Oapiio (y mi):

100 — st nepepaxyHky Ha 100 1 rpyHTYy;

K, .~ KoedIueHT nepepaxynKy na CYXHii IPYHT:

C — HaBAKKA NOBITPAHO-CYXOT0 TPYHTY (T).

Konmponvni sanumanus 00 po3oity

I1lo Take kamerscricTs rpyHTy? Sk BoHa BH3HAyacThen?

SAxi Bam Bitomi criocobn BH3HAYEHHS TBEPAOCTI TPYHTY?

Sk BH3HAYUTH KOSBIIIEHT CTPYKTYPHOCTI IPYHTY?

SIKMMI BAACTHBOCTSAMH XapaKTEPH3YBATHMETHCS WIHYP Ta KUIbIE,

3pobrieni 13 3IMOYEHOTO TPYHTY, AKHI 32 MEXaHIYHHUM CKIAJIOM

HATICKHTE J10 BAXKKOTO CYTIHHKY?

5. Sk 3aCTOCYBaTH TEMOMETP-IILYIT /UTA BUMIPIOBAHHA TEMIIEpaTypH
pyHty?

6. 3 sKMX YACTHH CKAAAACTHCH KOHCTPYKIA [UIA BUMIPIOBAHHS
gosoroemuocti rpyHTy? B AKHX OAMHHUAX BHMIPIOETHCA
BOJIOFOEMHICTS TPYHTY?

7. 1llo Take MaKCHMAIBLHA FrpOCKONIYHA BOJIOTICTE IPYHTY 1 AK BOHA
pu3HagacTeca? YuM BOHA BIAPI3HACTECSA B/ TIOKA3HHKA 3arajlbHOro
sanacy sonoru?

§.  3a axow QOpPMYIOI0 POIPAXOBYETHCA 3anac BOAW Y MCTPOBOMY
wapi rPYHTY Ha NOYaTky Bererain?

o O .

79



9. 3a KoK (OpPMYJI0I0 PO3PAXOBYETHCH 3a11aC NPOAYKTHRHOT BOOTH
B MCTPOBOMY LIApl IPyHTY?

10. 1o Take BoMOTiCTh CTIMKOrO B'SIHEHHS 1 9K 11 BH3HAYUTH?

I1. HuM BIAPI3HAIOTBCH NOHATTA «AKTYalbHa», «0OMIHHA» Ta

«UIPOMITHYHA KHCJIOTHICTEN ?
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PO3ALIT IV
AHAJI3 ®ITONEHO3Y

PoGora Ne 41
Bu3znadenHs injexcie Bu10B0oro 6ararcrsa 1a BHI0BOTO
pi3HOMAHITTH POCIAHH

Buiose GaraTcTBO POCITHH BUPAKACTHCH BUIHOLICHHAM HHCIA BUUB
Ha OAMHMINO ron. SKuo e nicoa cucteMa, TO — Ha | ra, a sAKuio
yuda —Ha | M%.

Bi1oBe pISHOMAHITTS POCITHH B YTPYTIOBAHHAX IPHIHATO PO3PaxoBy-
sarH 3a hopmynoio llennona:

H,:—EP, -InP,, ne
1

P, — AMOBIPHICTE BHECKY KOYKHOTO BH/Y B YIPYMOBAHHS.

P =n/N, n— Kinbkicts 6ams, Ky 01CpKye KOKHHH BHI 32 BICOTKOM
NPOCKIIHHOTO MOKPHTTS, ab0 33 PACHICTIO (LILIEHICTIO) B 1aHOMY
YIPyIOBaHHIL.

N — 3aranbHa cyma Ganis, SKy OCpKAIH 32 MM ITOKa3HUKOM yC1 B
JaHOTO YIPYNOBaHHA.

He3pakaiou Ha HAABHICTH HIIHX TOKA3HUKIB BU3HAYEHHS BHIIOBOTO
Pi3HOMaHITTA, AQHKA NOKA3HAK 3aCTOCOBYCTHCA OLILLIOI KLILKICTIO
€KOMOriB 1 TOMY € HaHOUIbI YHIBEPCATLHUM.

Marepianu Ta ofaagnanus: repbapsi mankw, raseTn s repdapiio.

Xia poborn

Jocrioncenna sudosozo 6azamemed. OropomiTh HYOTHPH JITAHKH
poaMipom IMx 1M y BHOAKY AOCTIUKEHHS TYYHOT CHCTEMH T4 PO3MIPOM
10 mx10 M — y Bunajaky icopoi. Boniite B rpyHT KUIKH 1 0O0TATHITS 1X
MOTY3K0K. Ha 3a3HaueHmx JIIAHKAX MOpaxyire 3aralkHy KUTBKICTH
BHIE, IHAIIITH CEPCAHE 3HAYCHHS | BHPA3ITh PE3YILTAT HA OJIMHUILLIO
BIANOBLAHOL IO

JMocnioacennsn eudoeozo piznomanimma. OropomiTe MAAHKY
posmipom 10 mx10 M (IK A JyHMHOT, TAK 1 %8 AICOBOT EKOCHCTEMH) 1
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B1AOEPITH 3 UIET ALIAHKH Y repbapiii 110 0HOMY EK3eMILISIPY KOKHOTO
Buay pocaun. Ha repbaphiii ,,copouiii” no3HauTe npoeKTHBHE MOKPHTTS,
aKe 3aliMac AaHui BHJl BiJ 3araJIbHOTO MPOEKTHBHOTO MOKPHTTH
JNOCAIKYBAHOTO POCIHMHHOTO YIPYIOBAHHS,

[TpoekTHBHE MOKPHUTTA — ¢ IUIOMIA NPOEKLiH HAA3EMHUX YaCTHH
POCITHH OJIHOTO BHJy HA IIOBEPXHIO IPYHTY 32 BHHATKOM MPOCBITIB MIXK
JTHCTKAMH T TUTKAMH.

Y nabopatopHux yMOBax NepeBeiiTh BIICOTKH NPOEKTHBHOTO
NOKPHTTs y Oann. Tenep 3HalaiTh HMOBIPHICTH BHECKY KOXHOIO BHIY
B yrpynoBauts (P) 1 3a ¢popmynoio Illennona BH3HAYTE BHIAOBE
PI3HOMAHITTS.

Jns npuknagy npononyemo Bam 03HaiiOMUTHCH 3 pesyisTaTaMu
JIOCTIJPKCHHS BHIOBOTO PI3HOMAHITTA POCIHHHHX YIPYHOBaHb JIBOX
CKCTPEManbHUX O10TOMIB — HAa BAaIHSIKOBOMY BIJICIOHEHHI T4 HA
JuKepenbHoMy Donoti, ski Oyau BusBieH! Hamu Ha Xpebti Yopanii [lin
bykosuncrkux Kapnar (Yeprisenpka 06:1.) (Pyaenxo Ta in., 2002).

Pesynbrarin GansHoT OLIHKM BHAIB 33 MPOEKTHBHHM IOKPHUTTAM
npencrasieni B Tabuuisix 17 ta 18.

Tabauys 17

banena ouinKa BHIIB 32 MPOSKTHBHHM MOKPHTTSM
Y POCIHHHOMY yIrPyNOBaHHI HA BaITHAKOBOMY BiICIOHEHHI

Hasea ¢uois banu 3a npeexmugnum
HOKPUMMAM

|.Picea abies (L.) Karst. 2
Anuna eBponeiickka (cMepeka)

2. Betula pendula Roth. 1
bepesa nosucna (6oponasuacra)

3. Juniperus sibirica Burgsd. 3
Snosenus cudiperkuii

4. Salix retusa L. 1
Bepba tynonucra

5. Cotoneaster integerrimus Medik. 1
Kusunsunk winokpaii

6. Spiraea media Franz Schmidt 1
Tasonra cepesns
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Hazea sudie

FBanu 3a npoekmushum
ROKPUMIAM

7. Vaccinium uliginosum L.
Bysaxu, 10XuHa

8. Thymus alpestris Tausch.
Yebpens anbnidcbkiii

9. Carex ornithopoda Willd.
Ocoxka namyacra

10. Listera ovata (L.) R.Br.
303yIHHI CIBO3H SAHLEBHIHI

11. Lotus arvensis Pers.
JIaBenens NOTBOBHH

12. Pimpinella saxifraga L.
be/ipuHelb IOMAKAMEHERHT

13. Campanula alpina Jacq.
JI3BOHMKH aMbIIACHKI

14. Phyteuma orbiculare L.
Diteyma KynsacTa

15. Gentiana asclepiadea L.
Tupnuy BATOYHHKOBHIH

16. Galium wirtgenii F. Schultz
[Tiamapennnk Biprena

17. Viola saxatilis F.W. Schmidt
(Mianka cKemTbpHA

18. Scabiosa columbaria L.
Ckabioza ronydouna

19. Carduus glaucus Baumg.
bynsak cusni

20.Carlina acaulis L.
Biakacuuk 6escrebnoBuit

21. Crepis conyzifolia (Gouan) A Kemer
Ckepesia KOHIZONHCTA

22. Sempervivum montanum L.
Monoauno ripeske

23. Anthyllis carpatica Pant.

3asua KOHIOUIWHA KapnarchKka
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Hazea eudis

banu 3a npoekmuenium

noKpummsm
24. Scrophularia cretacea Fisch. ex Spreng. 1
PanHuk Kpeigsaami
25. Allivm montanum F. W. Schmidt 1
Hubyas cipcoka
26. Lilium martagon L. 1
Jlinis nicosa (n.xyuepsisa)
27. Melampyrum saxosum Baumg. 3
[Tepectpiu ckenbumii
28. Euphrasia montana Jord. 1
Ouanka ripceka
Tabauys 18

banbHa ouinKa BHIUB 33 IPOCKTHBHHUM OKPHTTAM Y POCITHHHOMY
YIPYNOBaHHI Ha JDKepeibHOMY 60n0TI

Hazea euoia
NOKPUBIAM

banu 3a npoexkmuenum

I. Deschampsia caespitosa (L.) Beauv.

[lyunux nepaucTuii

2. Alopecurus pratensis L.
Kuruuk (mmcoxsicr) NYYHHH

3. Agrostis tenuis Sibth.
Mitnuus Tonka

4. Lerchenfeldia flexuosa (L.) Shur
Jlepxendpensain 3suBHcTa

5. Juncus effusus L.
CHTHHK po3snoruii

6. Juncus trighumis L.
CHTHHK TpHayCKOBHIT

1. Heracleum sibiricum L.,
boputisuuk cubipenkuii

8. Chaerophyllum aromaticum L.
byTens 3anammmii
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Hazea eudis

Baitu 3a npoexmugnum

NOKPUMMAM HOKPUNImMAM

9. Campanula polymorpha Witas. 1
JI3BOHHKH MIHJIHBI

10, Gentiana pnewmonanthe asclepiadea L 1
Tupnusd 3BHYARHAH

11. Galium uliginosum L. 1
IMiamapenHUK OGarHoBuii

12. Knautia arvensis (L.) Coult. 1
CrepBixHHIS MOTLOBA

13. Cirsium erisithales (Jacq.) 3
Ocot KneikHii

14. Crepis mollis (Jacq.) Aschers. 1
Cxkepena M sKa

15. Leontodon autumnalis L. 1
JloboukH OCIHHI :

16. Leucanthemum rotundifolivm (Waldst. 1
et Kit.)DC.Koponuiis Kpyrionucra

17.Chrysanthemum corymbosum (L.) 1
Scop. Mapysa mHTKOBa

18. Petasites hybridus (L.) Gaertn., 1
Mey.et Schreb.Kpemena ribpuana

19. Hieracium aurantiacum L. 1
Heuyiisitep opankeBo-4epBOHHH

20. Achillea submillefolium Klok. 1
et Krytzka Jlepesiii Maiike 38H4aiiHIH

21. Filipendula denudata (J. et C. Presl) 1
Fritsch Tapousuk oroneHni

22 Ranunculus repens L. 1
Kosreus moB3yaui

23 Betonica officinalis L.s. L. 1
BykBuia nikapcska

24. Dipsacus laciniatus L. 1
Yepcak po3pi3zaHOIHCTHH

25. Euphrasia montana Jord. 1

Oyanka ripcbka
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Y tabauni 19 HaBeJcHO PO3paxyHOK MOKa3HHKIB BHAOBOIO
PI3HOMAHITTA JUIA JIOCIDKYBAaHHX POCIMHHHX YIPYNOBaHE. SIK BHIHO 3
OIEP/KAHHX JIAHHX, POCITHHHE YIPYHOBAHHSA HA BAITHAKOBOMY BIICIOHEHHI
Mae OLTBLIHIT iH/ICKC BHIOBOTO PISHOMAHITTS, HIK POCIIHHHE YTPYTIOBAHHS
Ha JpKepesbHOMY 0010TI.

MoskHa He epeBOMTH BIJICOTKH MPOCKTOBAHOTO MOKPHTTSA B Ganu,
ane ToJl CyMa BIJCOTKIB MPOEKTOBAHOTO MOKPHTTS BCIX BB TaKOX
nosHHHa aopisHioBatH 100%.

3amicTh GaIbHOT OIIHKH MPOEKIIHONO MOKPUTTS, MOJKHA BUKOPHCTATH
DanbHy OIIHKY PACHOCTI BHAIB B yrpynosaHui. Takwii obmik 3BHYaiHO
MPOBOLATE 33 DANBLHOK CHCTEMOKO ab0 3a MKaNow, 3anponorosanoio .
Jlpyxe. B mii cuctemi OIIHKH PACHOCTI HPHITHATI TaKi rpaamii:

Soc (socialls) — poCIHHH 3MHKAIOTBECS OKpeMHMH JacTHHaMH (1 Gan);
Cop’ (copiosae) — pocnuun ayxe pscui (2 6ann);

Cop’— pocnunn pscui (3 6ann);

Cop' — pocimun gocuts psacai (4 6anm);

Sp (sparsae) — pocaunu piaki (5 6anis);

Sol (solitaries) — pociuun nooannoxi (6 Gamie);

Un (unicum) — ostHa pocinna Ha nuiomi BusipieHns (7 6amig).

Tabnuys 19
Po3paxyHok IHAEKCY BHIOBOIO
PI3HOMAHITTS POCITHHHHX YIPYOBaHb
Pocaunne Pocnunne
yepynoeanus na YVepynoeanns Ha
dxcepenbnomy BANHAKOBOMY
doaromi glocaonenni

[Hnexc BHAOBOTO pi3-
nomauirra [Hlennona: |H=[21(1/31In1/31)+ H=-[23(1/35In1/35) +

H, =—]ZPJ ‘InP, + 1231 n2/31) + | 43(2/35 In2/35) +

ne Pi - iimoBipHicTs +3(3/31 In3/31)] = +2(3/35 In3/35)] =
BHECKY KOKHOI'O BHJ1Y =3,18 =3,25
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Podora Ne 42
IMobynosa cnekrpa KuTTEBHX opm pocianH

HKummeea popma — ue noaidna mopdoexonoritna Opraizanis
(rabiTyc) rpynH Opraismip, sika BHHHKAE BHACIIIOK KOHBCPIreHTHOT
CBOIOLII 111 BILTHBOM NOII0HHX (JaKTopiB NpHPOAHOro nodopy. Inimmu
cTOBAMM, FKHTTEBA hOpMa — Lie NIPHCTOCY BATBHMI THIT OPTaHi3MIB, SKHiT
XapaKTepU3YETLEs 30BHILINBOI0 NobHIcTIo. Haiitdlibi nonysspHoio
knacH(ikamiero #uTTeBnx GopM pocin € Kracudikaiis IaTCHKOro
oranika Payrkiepa. BoHa pyHTY€ThCA Ha PO3MILIEHHI OPYHBOK BITHOB-
JieHHA (BEPXIBKOBHX TOMOK POCTY) BIIHOCHO MoBepxHi 3emii (tadu. 20).

Tabnuys 20

Knacudikauis sxurresux dopm pocann 3a Paynkiepom

@danepoditn BpyHbKH BIIHOBICHHS 200 BCPXIBKOBI TOUKH
POCTY PO3MILICHI HA TIOBITPAHHX MaroHax (Kymi,
nepeea)

XamediTn BpyHBKH BIAHOBIEHHS 200 BEPXIBKOBI TOYKH

POCTY PO3MILICHI HA MPU3ICMHMX MaroHax abdo
Ha NPU3EMHNAX HACTHHAX TIATOHIB (YarapHHKH,
HAIBUaTr apHHKH )

Iemikpuntodirn | BpyHsku BUHOBICHHS aD0 BEPXIBKOBI TOUKH
pocTy po3MinieHi 6e3M0CcepeHbBO M1l MOBEPX-
HER IPYHTY (DUIBIICTE TPaB SHUCTHX POCITHH).

Kpunrtoditu BpyHbKH BiaHOBAEHHA 200 BEPXIBKOBI TOUKH
POCTY 3HAXOIATHLCA B IPYHTI (abo y BOM).
Tepogirn Pociui, 110 3aKIHYYIOTh KUTTCBHH LMK Bl

HACIHHS JI0 HACIHHA 1 BIAMHPAIOTh NPOTAIOM
OIHOTO CE30HY (10 WIET TPYTIH BIIHOCATHCA TAKOK
POCIMHEM, K] IIPOPOCTAIOTH OCIHHIO, & LBITYTS |
BLAMHMPAIOTh BECHOK) HACTYNHOTO POKY)

Enidirn Henapasutyiodi (NOBITPAHI) POCIMHM, AKI HE
MalTh KopeHiB y rpyuti. [loraunaiors
arMociepHy BOJIOTY BCIEIO MOBEPXHE abo
depes nopiTpanl kopenl. Emdgitn ne mMaoth
apaAMOro (h131070riYHOro 4K 010XIMIMHOTO
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KOHTAKTy 3 Xa3s1HOM, OCKIJIBKH JKHBYTE HE 3a
PaXyHOK HOTO CaMOTO, a BUKOPHCTOBYIOUM
Ap10HO3EM Ta BOAY, AKAa HAKONHYYETHCH B
HCPIBHOCTAX CTOBOYpIiB Ta rimok. Emiditu
TUIGKH YacTKOBO BHKOPHCTOBYIOTh MPOAYKTH
po3mnajly caMMX BEpPXHIX YacTHH KopH. J[o HHX
BUIHOCSATLCA OPX1fiel, MOXH, JTHIIAHHUKH T4 iH.

Xix poGorn
Oroponite AIAAHKY po3Mipom
Temikpuntodiiti - Pl WA
BaraTopiunmgn IUMX]O M. BGCPITB 3 1€l JUISHKH Y
o \ repbapiit 10 oAHOMY eK3eMIIApy

KOXKHOro BH1y pociaun. Y mabopa-
TOPHUX YMOBAX MOCOPTYHTE BHIH HA
CTOIIKH 34 IPyNaMH KUTTEBUX (opM.
Busnaure BiZICOTOK, sIKHii CTAHOBISA TS
BH/IH KOXKHOI TPYNH Bijf 3aranbHOI
Puc. 46 Cnexmp scummesux KITBKOCTI BHAIB, BHABICHHX Ha
Gopm pociun Aunguul. Pesynsrat pocmimkens
NpEJICTABTE Y BUIVIAL KinbueBuX miarpam. Ha puc. 46 [pejicTaBieHa
AlarpaMa crekTpa KHTTEBHX popm pocnunHOro yrpynosauns na
JuKepensHoMy bosori (Pyaenko Ta in. 2002).

Femikpuntodi
ABoplanm 4%

\L Tepodpitu 4%

PoGora Ne 43
Busnavenns ingexcy cumantponnocri POCIHHHHX YIPyNoBaHb

Cunanmponizayin — IPUCTOCYBAHHSA OPraHi3MiB (CHHAHTPOIMH-HX)
710 ICHYBAHHI Y PI3KO 3MIHEHHX JHOIMHOIO MICLIAX, HABITE Y HaCeNIeHHX
NYHKTAX 1 MHOACEKHX JOMIBKAX.

CHHAHTPONHI BUIAKM POCIHME MOKHA VICHTH(IKYBATH CKOPHCTABIIHCE
Monorpadieto B.B.ITporononosoi (1991): “Cunanrponnas ¢gnopa
YKpauHsl u nyTH eé pa3guTis”

Xin poborn
Ans BusHAYeHHs piBHA cuHanTpomHOCT irouenosis sacrocyiire

NOKa3HUK CTYyNmeHs AecTpyKil nenosy (I,) (3a J1.C. Banamosum Ta
criipasTopamu, 1988).
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Ae P,— 3aranbHe NPOGKTHBHE OKPUTTA (piToLEeHO3Y;
P, — cyMapHe NOKpHTTA BHAIB-ACCTPYKTOPIB (IIpecTaBHHKH KNacis
CHHAHTPOIHOT pocnnunorm)

”pHHaJ]B}KH‘lCTb Bl‘IJIlB JIO YHCJIa CHHAHTPONMHHX BCTAHOBITH 34 BHILE

paseneHolo npaneio B.B.IIpotononosoi.

(=]

Ll

AN

et

10.

Koumponvui sanumanns 00 po3oiny

UyM BIAPI3HAIOTECS MOHATTS «BMIOBE DArarcTBo» Ta «BHIOBE
PI3HOMARITTS?
Hamuuits dopamysy Llennona i oxapakrepusyirre Ti CKJIA/I0BI.
3a AKHMM OKA3HMKAMM MOKHA OLIIHHTH HMOBIPHICTh BHECKY KOMKHOTO
BHIY POCIHH B YTPYTIOBaHHA?
ST BM3HAYAETHCS PACHICTH BB 3a cuctemoro JIpyae?
[1lo Take MPOEKTHBHE MOKPUTTA POCIHH?
I11o Taxe xuTTeBa hopma?
JlaiiTe XapaKTepPUCTHKY OCHOBHMX JKHTTEBHX (JOpM pOCIHE 33
cucremoro Paynkiepa.
1110 siBmsie coboo CHEKTP KHUTTEBHX (POPM POCTHHHOTO yrpynoeassa’?
V npaii SKoro BITYH3HAHOIO @BTOPA JIaHA XAPAaKTEPHCTHKA

CHHAHTPOMHHX BHAIB pociHH YKpainu?
Hanuuits GopMysy s BH3HAYCHHS 1HICKCY CHHAHTPOMHOCTI
POCIHHHHX YTPYIOBaHb.
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PO3JILII V
AHAJII3 300IIEHO3Y

Jnsa koxHOTO THIY eKocHCTEM XapaKkTepHUH MplopuTeTHuii Habip
KHTTEBHX (DOPM TBAPHH.

Icnye unmano knacudikanii kUTTEBIX ¢opm TBaprH, ane HaiGinbm
HOIYIAPHOIO CCPEA HUX € KacH(Kallls pociiichKHX BYeHUX PopmMo3osa
ta Kawkaposa. V tabanni 21 omucani Ti XHTTEB] (popmu TBapHH 32
HIEK Ki1acupikalico, AKi NPeACTABICHI B eKOCHCTEMAX MOMIPHHX
UIMPOT, @ TAKOMXK 3a3HAYCHHN CIIOCiD X BIJUIOBY.

Baxnnsoro ocobnusicTio Beix nazemumx YTPYIIOBAHb TBApHH €
BC/IHKA PISHOMAHITHICTB YICHHCTOHOTHX, [EPIL 33 BCE KOMAx.

Tabnuys 21
Knrresi hopmu teapun Ta crocobu ix BIJUIOBY
No ['pyna Xapakrepucruka rpymnu Crocib
n/n KUTTCBHX BLIUIOBY
hopm
l. | XoprobionTn Memkanm Tpas’sHoro Kociuns
ITOKPHBY. [IInpoxo CayKkoM
NpeacTaBiIeH],
FONOBHUM  YHHOM, Yy
NYYHHX (iTOLeHO3aX
2. ennpobionTu Memkanmi gepes Crpytiyganns
3 KenmoGiontn Memnkanni nepeusn Bianos
CKCraycrepom
4. Tamuobiontn | Mewkanni darapaukis | Crpymysauns
5 ATmMoBionTH Merukanii sepxnix Pyunitit pos6ip,
IAPIB MIACTHIKH, SK] 3 NOJANBILHM
3aTHI MAHIMATHCS Ha BI/UIOBOM
HIDKHI YACTHHM POCIHH EKCraycrepom
6. FeprieroGiontn | Meurkani namsemnoro Pyunuit po3oip,
wapy oprasigamux 3 NOAIBIIUM
PELLOK, SIKI KHBYTH 11171 BUUTOBOM
OITATHM JTHCTAM CKCraycrepom
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Ne I'pyna XapakTepHCTHKA rPyInH Criocid

n/n KHTTEBHX BL/UIOBY
opm
7. | Temiemadiuni | Teapuuu, sxi memka- | 3a A0MOMOroio

(abcomoThi J0Th B I'YMYCOBMICHOMY | TCPMOCIEKTOPA

3eMIepHi ) wapi IpyHTY (4epew,
YIIEHUCTOHOTI).

8. Bianochi Uac pij wacy suxomsts | [lactku 3 pop-
3eMIICpHi Ha TOBCPXHIO [PYHTY | MAaliHOM, 3a-
(4ieHHCTOHOr, CCABLI | KOMaHI B IPYHT
(Mm)).
9. | EpemoGionts | Memxanui  nosepxai | Ilactiu 3 dop-
QIIBHUX — [IMHHCTHX |  MAIIHOM, 3a-
IPYHTIB. KOMaH1 B TPYHT

PoGora Ne 44
Cnocofu 3amopoBaHHs Ta (ikcauil TBapnu

J1nsi 3aMOpIOBaKHA KOMAX Ta NaBYKOMOMIOHHX BHKOPHCTANHTE O/IMH
13 HACTYNHHX cnocobiB:
¥ cyxuit nap: y Kectany OaHKy NOKIaAiTh TBAPHH, HILILHO 3aKpuiiTe
KPHIIIKOIO 1 ONMYCTITh 1i 10 NOJIOBUHH Y KHIT'ATOK Ha 3-5 XB.

> MOPUIKA 3 GHECTE3VIOHUMU PEeHOSUHAMU: CIPYAHIH abo ouToBHi
edip, xaopodopm, Gensun, auxioperan. Beepeanny MopHiku
[OMICTITH HIMATOYKH NAnepy, sixi OyyTs 00epiraTi TBAPHH B1/l BOJIOTH
1 NOIIKOIACHb.

> Memenukie yMEpTBITE JETKUM 3JIaBTI0BAHHSAM IPYIHOIO BLUULTY 33
JONOMOrOK BEIHKOrO Ta BKA31BHOTD MANBIIIB.

Jlowosrex weps ‘sikis, kpyniux enximpeio nomictits y Kiosetn 3 0,5-1 %
posaHoM opmaniny. Tlican zarubeni po3nPAMITE IX, 3HIMITE CIH3 |
nepenecith y npobipk# 3 4% pozaunoM Gopmaliny.

Momockie nepea iKcaielo NoMICTIThS Ha 100y B HOCY/L 3 KHITI' AHECHOKO
BOJIOIO, 3AKPHIITE MOCY IIacTHHKOW (ckaom). 3adikcyiite y 4 %
po34KHI Hopmaniny.
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bini ma m ski neiunku komax nepen pikcanielo 3anypre y KpyTHii
KHII'ATOK (TO/Ul BOHH HE MOTEMHIIOTE ), a N0TiM IepeHeciTs B 70° cnupt
abo 4% pozunn Gopmaminy.

Dikcauilo wienucmonoaux nposedits y 50-90° crmpri, ans Gararsox
rpyn —y 70°. Henonikom takoi dikcauii € Te, mo 3He6appIio0Thes
HemeTamuul Gapbu, craoTs rpy6HMH 3 €/IHAHHA, 3AUNAIOTHCH i
BHIA/1A10Th BONOCKH, TycKi. 36epiranus y hopmaini Moxke NpU3BeCTH
J10 TOTO, 1110 “WICHHCTOHOT] 30epiraioyH 3abapRICHHS CHIILHO TBEPILIOTH
1 CTAIOTh KPHXKHMH.

MepTeux MeTeIMKIB MOMICTITE Y MAKETHKH 3 nanepy (puc.47). Ha
BHYTPIIIHEOMY OOLI 3IrHYTOTO KPato 3aiMHMIIiTh JaTy Ta MicHe 360py.

Jlns nepenecenns npoBIpok 3 KOMaxaMi MOXKHA BHKOPHCTATH MOSC
(puc. 48). .

Hus sb6epicanns mamepiany BukopucTaiite Barni MaTpPacHKH, SKI
MOMICTITh Y KOpOOKH. YNEHHCTOHOTHX Ha MAaTpacHKax BKJIAjauTe
HDKKaMH oHn3y. 3i6paHux y pisumii yac Komax PO3KIAITE OKPEMO.
Posmexyiite ix wopunnsnoro minieio abo wuTkoro, Ha JHCTKY nanepy

»
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»
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Puc. 47. [Taxemuxy das MPARCIOPMYBAHNIA MEMeIUKis
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Puc. 48. ITosc 018 HOCIHKRA NPOGIPOK: @ — MUCIUBCHKUU RAHMPOHMANHC-NOAC,
NPUCMOCOSAHUN O HOCIHHA NPOBIPOK 6 U020 ZHIZ0AX, 6 — npobipka

(BKJIA/HIL) TOBTOPITH BC1 3pOOTICHI Ha BATHHKY MEKI, 3AIUIITE MiCLE
1 nary 30opy.

OCHOBHOIO XapaKTCPHCTHKOIO JIYTHHX CKOCHCTEM € HAABHICTD
TPABOCTOIO 1 IGPHHHHA (BEPXHBLOTO HIAPY IPYHTY, IPOHH3AHOTO KOPCHAMH
| KopeHeBHIIaMH Tpas). POCTHHAMI HOKPHE CHOPMOBAHUH NEPEBAKHO
Me30(iILHHMHE TPABAMH, XaPAKTCPHE MEPeBaKAHHA 3TTAKOBHX 1 OCOK.
Jlnsi AyK MpHTaMaHHa PI3KO BUPAKEHA MIHIHBICTE (CE30HHA, pigHa) 1
IBH/IKA 3MIHA i BIUIHBOM BHIIACY Ta CIHOKOCY.

Y y9HHX YIPYNOBAHHAX HA NEPUIOMY TPOQIMHOMY piBHI TOMIHY€
Tpas’auncTa pocauHuicTh. [lepesaxkaioTs Xap4oBil JNAHLIOTH
NACOBMIUIHONO THIY. BHA0BE PI3HOMAHITTA POCIMH BEJIMKE, 3BIACH
BHCOKA HACHYEHICTH BMIAMM JAPYTOro TpodiuHoro pisss. Benmka
KUIBKICTh BHIIB KOMAx JIpyToro TpO(iaHOTO piBHs OACPHKYE T0IATKOBC
Xap4yBaHHs Ha KBITAX (JIBOKPHIIL, JTYCKOKPHITI, nepeTuHHacToKph). Pan
4JICHMCTOHOTHX OB’ SI3aHMIA 3 BEreTATMBHMMH 4aCTHHAMH POC/IHH (CHCH]
POCTHHOTIHI KOMAXH — MONEHIL, LHKAJH, KIONH; rpusysi girogary —
IPAMOKPHIIL, JIOBFOHOCHKH, JTHCTOLIH). Pi3HOMAHITHHM € KOMIUIEKC
XMKaKiB — conedka, ApiGHi 1311, naByku MHIpIM, TETPArHaTH/IH. Jo
NOBEPXHI TPYHTY NpPHYPOYCH] KyKeauui, cTadgininiau, MepTBoiam,
reofoBuks, nasyku. Cknaa dayHu ITyKiB, OHEPEBAKHO KOMaXx,
BU3HAYACTECA XAPAKTEPOM TPAB AHKCTOI POCIHHHOCTI, BUICTAHHIO 110
OKYILTYPEHMX JUIAHOK, CTYTICHEM BHKOPHCTAHHSA TIEl TH IHIOT AUBIHKH
i Bunac xyaoou. Heobxiano naM’srary, mo GayHa TyT HE 3aHIIACTBCA
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CTAJI0I0: O/IH1 BH/IH Oe3xpebeTHHX 3BNSIOTECS TYT PAHO HABECHI, a OTIM
UIBHIKO 3HMKAIOThL (OLIaHM, KPONHB SIHKH, rony6'SHkKH Ta iH), iHmi
3'SBJIIOTLCS BIITKY 1 KHBYTH /10 HACTAHHA OCEHI.

Ha pucynky 49 npezicrarieni THITOB] NPEACTABKHHHE 3001EHO31B VK.
HaiiGuib1m cnpustinBmii yac Juis npoBecHHA A0C/ IKEHB 3001CHO3IB
JTYK — TIEPIOjl UBITIHHA 3HAYHOT YACTHHHM POCIHH — TPABEHb-UYCPBEHb.

[Ipuitomu, SKHMH MOXHA KOPHCTYBATHCA TPH CIIOCTEPEKEHH] i
30MpaHHi TBAPHH HA JTyKaX: | — KOCIHHS CayKOM MO Tpasi (OCHOBHHI
MeToa), 2 — 3a JOMOTOI0 Ha3eMHOTO (€HTOMOIOIIYHOr0) cayka BiJlIOB
MTAIYAX KOMax (MEpeBaXHO METENHKiB), 3 — 36MpanHs KOoMax 3
KBITYYHX POC/IMH, YBAXKHO IX OIfsiHYBIIH (MOXKHA 3HANHTH HE JHIIC
KOMax, a if MMaByKiB Ta MOMIOCKIB), 4 — MPOBE/ICHHS CMOCTEPEKEHD 3a
THM, K1 KOMaxu BIABUIYIOTH Ty 9H iHINY POCIHHY, 5 — BHBYCHHSA
MEIIKAHIIIB KOPOB A4MX OIANIOK.

PodoTta Ne 45
Bupuenns xoprobionrtis Merogom ykocis

Xia podorn

Anst kociuus cauxom (puc. 50) subepits THIIOBY JIJI8 JaHO1
MICHEBOCTI JIISAHKY, CTAHBTE Tak w00 IPH KOCIHHI CayKoM
HanpaBnATHCS NpoTH coHu. Cavok Bi3bMITE y pyKH Ha Bimmani | m
BIZL KUIbLLS. EHEPrifiHHMH PyXaMu BOITH 10 NOBepXHi POCJIHH BIIPaBO
1 BII1BG (aMILTiTY 13 IoBHEHA fopisrioBaT 180°). [Ipu KoxHOMY HOBOMY
moMaxy poOite kpok Briepea. Takux noABiHEMX 3MaxiB HeobXinHO
3podutn 25-50 (Bianosinuo oaunapuux 50 1 100). IMicns ocrannnoro
IMaxy caiok nocynbre Gimxkie 10 cebe i y mosiTpi WBHAKO CTPAXHITH
310panux TBApHH HA AHO cauka. Jlns KOCIHHS 3PYYHO KOPHCTYBATHCS
CATKOM 3 JTHOM, 1O PO3B’A3YEThCA. Y UBOMY BHNAMKY BECH YMiCT
BHCHIITC y mirorosiaeny Ganky (Mopuiky) 3 edipom i saxpuiire ii.
Tax camo nocrynasors i3 BMicToM 3BHYATHIX caukis. V naboparopii
BMICT MOPHJIKH BHCHIITE HA JIMCTOK NATiepy, BiAOEPiTE 4acTHiN POCTIUH,
nobpe nepeausiThes fioro. Besxpeberwix TBAPHH MOCOPTYHTE 3a CHCTE-
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Puc. 49. Teapunu ayx ma ticosux araeun (3a b.M. Masypmosuyem, 1982):

] — Gabaka-kpacyms, 2 — KOHUK 3enenun, 3 — xobuika mpickyua, 4 — yeipKyH
noasosull, 5 — niKAeKa Isudanna, 6 — WUmMHUK CMyzacaiutl, 7 — Kaon wiagereaul,
8 — nacinneio xowowunut, 9 — oca seuvaina, 10— wepenn, 11 — 60xcona-
mecnsp, 12 — oca naneposa, 13 — cxon onis-cieanm, 14 — bevbexc nocanuid, 15 -
kponue srxa, 16— 2onyé anka ikap, 17 — Andpona cipa, 18— advipan, 19 -
wiawennuya vepeona, 20 — mevonnuys, 21 — nepramympigka noanosd.
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MaTHYHHUMH TpyOaMu, MiJpaxyuTe,
pe3yneTaTH 3aHeciTh 10 Tabnumi 21.
XopTobioHTIB NOMICTITH HA MaTpaIHK
3 ETHKETKOIO.

Anani3 ykocy

Hazga Giouenosy

Jara

Yac cnocrepexets
Ne cnocrepexens

XapakTepHCTHKA METEOPOIOTTYHHX

YMOB
XapakTepHCTHKa pPOCIHHHOTO
MOKPHBY
’é\& 15/ ‘\\‘n
Puc. 50. Kocinnn cauxom Tabnuys 21
Hasgpa TBapun daza Kinekicrs
THII Kaac BI/LTIN PO3BHTKY

PospaxyHok uncensnocti Gesxpebernux TBAPHH MPOBENITH 34

(hopmynoro:

Je X — KIIbKICTh KOMax Ta 1HIIHX HIECHUCTOHOTHX Ha | M

N

= 2rxlxn’

N — KIIBKICTH 3MOBJICHHX KOMaX NIPH KOCIHHI,
I — paalyc cauka, m;

| — cepenns nopxuna HUTAXY CavKa MpH KOKHOMY 3Maxy;

N — 4YHCIO 3Maxi1B,
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Jlns BUBUCHHS JOOOBOI IMHAMIKH AKTHBHOCTI XOPTOOIOHTIB KOCIHHS

JOILILHO NPOBOATH Yepes 2-3 ToL.
Ha pucynky 51 HaBeieHi pisHi BapiaHTn cayKiB Ta METOAH iX

KPIULICHHS.

Puc. 51. Tunu caukis: a — 3 RAOCKUM OHOM (ROBIMPANUL), 6 — 3 NPUE ‘AZAHUM
MiteYKoM, 6 — 3 OMEOPOM [ npus 'A3an010 Bankoio O1A GUCUNANHA YTO8Y,
2 — 3 omeopoM Ha OHi (018 yKocis),

Pue. 52. Cnocoliu kpinienns cauxa 0o nawu: a — nocmiiine (¥copemee), 6 —
kpinaenns postiprozo cavka, 6 — 06pyy po3bipHo2o caukd.
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PobGora Ne 46

Busuenus xoprobiontis 3a 1onomoroio diouenomerpis ra

excraycrepis

bioyenomempu BUKOPHCTOBYIOTH AN KUIBKICHOTO MIJAPaxyHKy
OesxpebeTHHMX TBAPHH Y TPABOCTOI (Ha NOBEPXHI PyHTY). BioueHometpu

Puc. 53. Bioyenomenip
babkinoi ma Opiovana

Puc. 54. Exczayemep

98

OysaioTe pi3Hux dopm. HUMH HakpuBalOThH
ALISHKY 3emil, BUOMPAIOTEL BCIX TBApHH i
MEPEPaXOBYHTh.

Xia poborn

Ha pucyuky 53 306paxeno 6iouenomeTp
babkinol Ta ®piamana. lle ksaaparuuii
3anisHui amuK (Bucora 10 om), Hukwii Gik
AKOTO 3ar0CTPEHUHI, BEPXHIH 3aKPHBAETHCS
MILIKOM 3 1bHOT TKanuuu. [lpu poGoti
O10LEHOMETP HIBHAKO ONYCTITE Ha 3EMITIO,
3EMITIO MIKONAITE J0MATO 1 NPOIITOBXHITH
¥ MoK, MILIOK 3HIMITh 3 paMK, 3aB S3KITh.
Posrasubte BMICT MillKa.

Exczaycmep sBUKOPHCTOBYIOTH /U151 300py
apibHux komax. Bin sense coboro mpobipiy
(ado mmpokoropiy HGaHKy 3 KOpKOM (prc. 54).
Y kopok serasre 2 Touki (0.5 cM) cknsui
TpyOKM, HA OIHY 3 HUX HATACHITH TYMOBY
TpyoKy. OTBIp BUIbHOT TpYOKH HabmisbTe 10
TBAPMHMU 1 Yepe3 ryMOBY TpyOKy BTACHITEH
roBiTps. Tak Gesxpeberna TRapHHa BTATYCTLCS
| IEPCHOCHTLCS Y 1TPobIpKY (Bauky).

5.2. JlochiizkeH s 300LeH03IB AiCOBHX
EKOCHCTEeM

Jlicn marots Garaty i cBoepinny dayny.
Y KpoHi IepeR, KYLIiB MELIKAIOTE PI3HI XBOC-
Taauemozpuzyul (MMUHMHKY KYKIB THCTOI IR
Ta MUAKIBIHKIB, TYCIHb JNYCKOKPHIMX) 1



cucni xomaxu (monenuui, kaonu). Cepea BTOPHHHHX KOHCYMEHTIB
nepeBaKAOTH i3/, Pyl 1icoi Mypaxu. Y riikax KpoHH OYAYIOTh CITKH
nasyky (Kononpsyn, minidiinm).

Ha croGypax i KpyInHix CKeAeTHHX riikax (JOpMYy€ThCH KOMILICKC
GeixpebeTHHX Kcuaogazis: TBEPAOKPUIT (KOpOIAHN, 31ATKH,
JIOBIOHOCHKH, BYCadi), NEPeTHHYACTOKPIIL (POroxBocTH). JIMMMHKH 1HX
KOMAX PO3BHBAIOTHLCA Y KOPi T4 [/l KOPOIO Y ACPEBHHI.

Kpim keunoaris i kopoio 1a Ha il MOBEPXHI 3HAXOAATHCSH YHCENBH]
xuscaky (KyKu, ABOKPHII, 4actiuie iX Ju4MHKM). Jlo BTOpPHHHHX
KOHCYMEHTIB BIAHOCATBCH TaKOk 1 13/l, 110 BIIKJIANAI0Th AL B
JNMYNHOK KOMax-Keunogaris.

[o Mipi BIAMHPAHHS AcpeBa 301ALIIYETHCS KLILKICTD BHJLIB TBAPHH,
110 ICHYKOTh 33 PaXyHOK BHKODHCTAHHA JACPEBHHM. YTPYTOBAHHA
HaiiBiabIl MACOBO | IIMPOKO NMOUIMPEHHX BHIB MOKYTh OyTH
BHKOPHCTAH] SK (HAMKATOPH TIET Ui IHWOT CTAT PYHHYBAHHS ACPCBHHH.
OcTanHiMi HA CTOBOYPI. 1110 PO3KIAACThCs aD0 HA MHI NOCCIAIOTLCA
canpoaru, mpeCTaBIeH] IHIHHKAMH JBOKPHINX HKYKIB.

BiNbicTh WICHHCTOHOTHX, 1O MEIIKAIOThH Y JIICI XapaKTepH3y I0ThCs
OAHOTOHHMM TeMHHM 3a0apBICHHAM, TAMHOBIOHTH MOKYTL OYTH
sckpaso 3ahapbosani.

Ha pucyskax 55 ta 56 npejicTaBicHi TBapiHH Jicy.

Pobora Ne 47
MpsMuii cnocid BU3HAMEHHA KiALKOCTI
TaMHO- T2 AenapofionTis rpynu pirodaris

Cepen TamMHO- i AcHAPODIOHTIB NepeBakatoTh piTodary. [enyioth
ABa cnoco®u iX BIANOBY /s NPAMOro MIAPaXyHKY — LUIAXOM
CTpYLIYBAHHA Ta BUKOPHCTAHHSA NIPHMAHOK.

Memod empyuysanus

Xin poborm
BuGepiTs HEBEANK] €KICMNNAPH AEPCB (kyuug). Ilposenits
CTPYIIyBaHHA HA MOAOTHO, NiaknaaeHe nij aepeso, abo Kyur.
 CrpyuwlyBsaHH# NpOBOALTE PaHo-Bpaui, abo B NOXMYpPY HOTOALY, KOIH
) komaxy manoaktHsHl. MokHa CTPYUIYBATH KOMaxX y Ca4yok.
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Puc. 55. Teapunu nicy (3a 5M. Maszypmosuven, 1982):1 - wcyx-gocxisxa,
2~ dzopuanka-cudgh, 3 —n 'sdvu Oepesoeuil, 4 — myxa-maxina, § - Oponziena

6 — i3deys puca, 7 — oxenine gicosut, 8 — nuasic bepesoaua, 9 — conevro

cesukpanrose, 10— ckpunyv (vea) seruruti monoaesudi, 11 —nuenioid
monoreauu, 12 — vepmaoid yomupukpankoeui, 13 — CYCEHUYR HENAPHOIO

woekonpsda, 14 — xcyx-orens, 15 — doszonocux rconvoesul, 16
mpaehieatit exionun, |7 -
19

X1
- wioskonpRd dyvboeut, 18 — kpacomia Gponsosu,
Wypaiika pyoa aicosa, 20 - ckpunvu (yeay) MycKycHun, 2] -

HEVHCETUA
wopha, 22 — weyk-nocopoe, 23 — KOMAap-00820HiNcKa
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Puc. 56. Teapunu aicy (3a b M Mazypwosuuen, 1982): | — nodypa eputiia,

Kron=cordamux, 4 Jucmaio sLILXOGNUN,
FONOONKA IGUYALIHA,
HENAPHUL HOBKONPAC,

2 — xpyuy mapayposuii aunresui, 3
5 - nanianochKul mapzak, 6 — 31ANMKa COCHO8a, 7
§ - yeay eenwcun dybosuti, Y — kopoio-monozpads, 1)
11 - zaboromnui Gepezoauti, 12 — kopoio-epasep, 13 — woskenpao-MoHauka,
14 - depesomoneys naxyiui, 15 — auemoid ocuxosuti, 16 — pozoxaeicm xeounu
genitn, 17 — cosrka cocnosa, 18 — mosuur coctiogun, 1Y - KOCapuK,

20 — Gpancuuk Gy3Koeul
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Memoo npumanox ma nacmox

Xin poborn
Hiunux (itodaris BiOBITE Ha Pi3Hi /DKepena CBIiTA, a ACHHUX — 3
BHKOPHCTAHHAM NACTOK, NPHMAHOK, JOBYHX MOSCIB, JHNYYOK.
[TizpaxyiiTe BHABICHHX TBAPHH, AaHi 3aHECITH Y NIOACHHHK. Busnaute
BIJICOTOK E€PEB, 3aCENCHHX TUM YH IHIITHM BHJIOM.

Pobora Ne 48
Henpsamuii cnoci6 Busnavenus kiaskocri
TamHo- Ta aenpobiontis rpynu ¢irodaris

Xix poboru

BuaunTe gekinbka KaTeropli NOKO/PKEHb THCTKIB: CYYLIbHE — JIHCTOK
MOINAETHCS MOBHICTIO, 3AJHMIIAETECT YEPELLIOK; Kpauoge — IHCTOK
BHIIAETHCA 3 KPalo; dipuacme — TRAPHHH BUINAIOTH HA JIMCTKY HACKPI3HI
JUPKH; 6IKOHYGCME — Ha UIONMH] IHCTKA BHIZAI0TECA BLTBII-MEHLI JAp10Hi
JUNAHKH, BEPXHS | HUKHSA MIKIPKA 32HINAETHCA HE3aYeIICHI:
ckenemyeanns — 3’ i1a€Thea MAKOTH | WIKIPKA JTHCTKA, 3aMHIIAIOTECS
HESAICTUICHHMH JKHITKH; MIHY6aHIA — 1ICHHCTOHOT, IO IIPOHHKIIH Yepes
CIICPMIC B IEBHOMY MICLI, BHIIAIOTH NAapeHXIMY, 3aTHIAIOTECH CITH Y
BHITIS [UISM PI3HOTO PO3MIpY i XBUISCTHX MiHiil: nasmucnme — M
Oyporo, koBToro, 611010, YOPHOT KOMLOPY, IO YTBOPHIIHCS B pE3yIIbTaT
CMOKTAHHA THCTKA; 2@/ — My XJIHHA PI3HOT BE/IMYHHN; mpy6uacme — ueT
(mMeTst) 3ropuyTi y TpyBKy pisHol KoHirypaini; nagymunni cnizda —
KOMAXH MpH XapuyBaHH1 CKPIILTIOIOTH IHCTKH IABYTHHOIO,

[Mposemith ninpaxynox Ha 5-10 MogemsHux FUTKAX, FUTKH He 3pisaiite.
Kpatiie npoBoziuT nijipaxyHok BABox — oy JMKTYE, JIPYTHIi 3anHCye.
Haui 3anecits no rabauiy 22,

Tabauyn 22
[Miapaxynox kareropiit momkomken s THCTKIB ditodaramn

Hara| Tun | Hazsa Ne Kareropii nomkomkenns,
miey | nopoau | rinkn KUILKICTS, %
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Ha ojHOMY IHCTKY MOXC BHABHTHCSH OulbLie ojiHi€] KaTeropii
oMmKOpKeHb, ¥ 1soMy Bumaaky y rpadi ,Kareropii momkomkenns”
BHECITH KOJIOHKY, IO BIANOBIIA€ IaHOMY CIIOTYUEHHIO.

Kpim T0r0, IPOBEITH MiJApaxyHOK MOIIKOKYBAHOCTI 3a CTYIICHEM
06'i1anHg NTHCTKIB, BHKOPHCTOBYIOUH METOJ Oe3M0OCcepennboro
BU3HAYCHHS (BArOBHIL, METO/1 AJIETOK) T4 BIAHOCHOTO Bu3HadeHHs. [1pu
1[bOMY BCTAHOBITH XapaKTep MOKO/DKCHHSA 33 TAKOK WIKaN0K0:

e HasBHI CHAM NOMIKOKEHHA, 00  inanns aucTkie 5% — 1 dam;
cnabki momKomKeH s, 06 inanns mucTkis 5-25% — 2 Danu;
cepeti NoMWKoLKeH s, 00 inanns mmcrkis 25-50% — 3 banm;
CHIIBHI HOMEKODkeH s, 00 Tnanus auctkis 50-75% — 4 banu;
[TOBHE TOIKOKeHHs, 06 i1anna auctkis 75-100% — 5 H6ams;

TIpi XapakTEPHCTHIL MOMIKODKYBAHOCTI POCTHH MONCTHLAMM
BpaxyiiTe CTYMIHb 33CEJICHOCT] POCIHH LIHMH KOMaxamH 3a 4-6anmpHOIO
HIKANOK:

noneauu Bigcytui — 0 bams:

okpemi nonennm — 1 dan;

OKpeMi eK3eMIUIPH 3acersiors 10 50 % MHCTKIB (riioK) — 2 banu;

KOTIORIT 3aiiMaloTh Oinbie 50 % aHeTKiB (rutok) — 3 bann.

Podora Ne 49
Henpsimuii cnocié BH3HAYEHHA HARBHOCTI KCHa0GionTin

Xin poborn

J1n# AOCHIDKCHHS KCHIOBIOHTIB BUKOPHCTOBYHTE METO/IMKM JIOCITIDKCHHS
NCHIPOGIONTIR: OIS/ HIB, CTOBOYPIB, IJIOK, BUBYCHHS XOJIR, TIOHIKO/DKEHb.
Bu3HauTe KUILKICTh X0MiB Ha M cTopOypa (riIKi), BCTAHOBITH Xapaktep
POIMILIICHHA NOMKO/PKeHb. [IpH 10CHiKEHHT BIIMITBTC CTaH IHIB:
CBIA&O3pYDaHi NHI 3 KHBOI JICPEBHHOIO — 1 6an;
JIepeBHHA CBika, 3ANMIIKH KOPH Olna Kopensi — 2 bam;
aepesnna poskaanaca va 50% — 3 bamn;
OCHOBA IMHIB 3aPOCTAE MOXOM, IEPEBHHA MAIDKE PO3KIanacs — 4 banu;
KYIHHH, [0 TOPOCIH MOXOM | TPABOIO, ML HHMH DIBHOMIPHHiL map
TpyxH — 5 Danis.
PesynnTaTh 3aceicHHA MHIB KCHAOOIOHTaMH 0QOPMITE 3r1IHO
Tabamui 23.
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Tabnuys23

No n/n | Cran nus, Ban XapaKkTepUCTHKA ITHA

BiamiTeTe HasBHICTHL XOMiB, THIHHOK,
NAJNCYOK, NAECYKOBHX KOKOHIB, JNITHIX
OTBOPIB, 3aCeNCHICTE Mypaxamu. Busuaure
XapakTep 3aceIeHHA 3a YaCTHHAMH CBITY, 3a
BHCOTOIO

PoGora Ne 50
HJocaikenns XHKNX KYKIB Jlicy — KyKeTHIb (TypyHiB)

Baskmusy pons y xkutri Gionenosy micy BHKOHYIOTH XHK1 KYKH, 110
SHUILYIOTH Oararbox WKiAHUKIB jgicy. Cepea HUX HacaMmepes — pi3Hi
BHIIH AKYXKeIHIb, 400 TypyHiB (prc. 57). JTo wiei poauan Hatexars KYKH
CTPHOYHH, KPanoTiiK i CIPaBKXHi KyKEIULL.

Y cnpaBxHIX Kyxkeauits (pin
Carabus) oui meBenuki, Tino mae
TeMHe 3abapBiieHHs, 1HOmI 3
meranesum OuckoM. 3aebutbmioro
BOHH BEIlYThb HIYHHI CIIOCIO KHTT,
BJIEHE XOBAKOTHCH MIJ KAMIHHAM,
JIUCTAM, IPYAKAMH 3eMil. JIHYnHKH
HKYKCITHIL KUBYTh ¥V FPYHTI.

Marvepiann i obaagnanusn:
nyna, NHIET, MHIHKA, KONXeKIi i
MATCPIaT KYKIB-XKYKETHIb.

Xin poborn
AHani3 KUTTEBUX YOPM KYKiB-
HKYIKEIHNIIb TPOBEJIIT, KOPHCTYIOUHCE
knacu(ixanieio lapogoi (1981).
Anst JKyKiB BHALNSIOTE 1BA BETHKHX KIAacH KHTTEBHX hopm —
3o0ari i mikcoditodaru, pisui THIH KUBICHHS AKHX 3YMOBIIOKOTH
HATHI BUIMIHHOCTI B 3aransHOMY rabityci TBapuu.
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JKykn-300ari — XiKaKkH 31 CTPYHKHM TUIOM, [OBracTOK Foj0BoI0,
JOBTHMH MaHAMOYIAMH 3 TOCTPHM PDKYYHM KpPaeM. Mikcoditodaru
JKHBIATHCS POCIMHHOIO 1KEI0, MCHII PYXIHBI, MAlOTh OBaILHE
WU HAPHYHE TLIO, KOPOTKI HOTH, KYIACTY roioBy Ta MacHBHI
MaHIHOYIH.

BupisHMIOTh S OCHOBHUX KHTTEBHX (HOPM.

Dimobionmu — XVKaKu, 10 TIOIOI0Th Y POCTHHHOMY TOKPHBI. Bon#
XapaKTCPH3YIOTHCS BY3bKMUM TiJIOM | HOTaMH, MPHCTOCOBAHHMH J10
asinns. JIesKi BHAM MAIOTh POSIIMPEHE Tino, nombHO /10 AKYKIB-
mmcroims. Tunosi pomu — Drypta, Lebiu, Odacantha.

EnizeoBionmu —XMKaKu, 110 NOMIOI0TE HA MOBEPXHI TPYHTY, MAIOTh
ONYKJIE TUIO, 3HAYHO CKIIEPOTH30BAHHIl MIOKPHB, JIOBI'l, PHCTOCOBaHI
n10 Giry morn. Tunogi poqn — Carabus, Cicindela.

Cmpamobionmu — KyKH, 110 MELIKAIOTEL Y MICTHALI, TPIIIHHAX
IPYHTY, HOPaxX BEJMKHX TBapHH, nedepax. Ll xKyKH XapakTepu3yoThes
CIUTIONICHIM TUIOM i HOraMH, IPHCTOCOBaHHMA 10 Oiry, Tunosi posm —
Calathus, Cymindis, Pterostichus.

Teofionmu — KYKH, N0 KUBIATHCH MCIIKAHIAMH IPYHTY 1
NPHCTOCOBAHI 10 PUTTA (KOPOTKI MAacHBHI HOTH 3 MIiIHHMH IITOPaMH
Ta 3y0uacTHMH ToMiikaMi ). T1I0 INTHAPHYHE, MAE NEPETAKKY Ha pIBHI
cepeanborpyanHky. [onosa Bemka. Tunosi poju — Brocus, Scarites.

[earoxonimbeni — MemIKaHili MCKIB 13 TUIOM OKPYIZIOl, OMyKIOi,
06TiuHOT (OPMH, IO A€ M 3MOTY 3apHBATHCA B ITICOK 1 Nepecy BaTHes
& ueoMy. Horn npuctocosani o 6iry Tta siarpiGanns. Tunosui pui —
Omophron.

Po3risHbTe KONEKII0 XKyKIB Ta MOOYAyHTE CHEKTp 1X KHTTEBUX

dopm.

105



5.3. JlocaizKeHHA 30011€H03IB [PYH

leobionmu — menikauml rpyHTY knacnikyioTbCs 3a Pi3HHMH
KPHTEPIAMH.

3a npue A3k010 do neeroeo cybcmpamy reo0IOHTH NOALIAIOTHCS Ha:
® pu300I0HTH — TBAPHHH MOB’A3aH1 3 KOPESHAM;
® CcanpodIOHTH — MEIIIKaHIll OPraHIYHOT PEYOBHHH, IO PO3KIIA]a€ThCH;
* KompobIoHTH — Be3xpedeTHI — MeNKanl ociy (HaBo3y);

e OOTPODIOHTH — MELIKAHIL HIp;
® [UIaHO(1TH — TBAPHHH, AIKHM BJIACTHBE YaCTE MEpPeMillleHHs.

3a posmipamu pynmoeux TBAPHH MOXKHA TTOALTHTH Ha TaKi TPYMH:

nannoghayna — TBApHHH po3mipom 0 0,2 Mm;

Mikpoayna — TBapuHH po3mipom 0,2-1,0 mm;

mesohayna — TBAPHHH po3Mipom Ginsiie 1,0 mum;

mezaghayna — XpebeTHI TBAPHHY;

3a crmynenem 36 23Ky 3 IPYHTOM MEA0GIOHTIB HOMIISIOT HA TaKi TPyIH:

2€06IONMU — TBAPHHM, BCE KMTTS SKHX MPOXOAMTE Y TPYHTI;

2€0inu — TRAPUHH, YACTHHA JKUTTCBOTO HUKITY, SKUX MOR’S3aHA 3
IPYHTOM;

2e0KCceHu — TBAPDMHHU MOB’A3aHI 3 IPYHTOM BHIAJKOBO, abo
BHKOPHCTOBYIOTE HOI'O B IKOCTI CXOBHIIIA.

3a xapaxmepom cusnenns TPyHTOBI TBAPHHH MOALISIOTLCS HA TaK
IPYIH: XIOKAKH, MapasuTH, Hekpodaru, canpodarn, itodar.

Hafib11bm1 THNOBUMH MEWIKAHIAMH TPYHTY € HaHIpocTiu,
HEMATONH, JIOLIOBI YepB AKH, CHXHTPEiAM, rofi cauMaku Ta iHnm
HCPEBOHOIT MONIOCKH, KT, MABYKH, OararoHi kKN (nBomapHOHOTI Ta
ryOOHOr1), KOMaxH — A0poCIi Ta iX THYHHKH (koneMOOIHK, TBOXBICTKH,
IETHHOXBICTKH, JBOKPHIII, TBEPJOKPHITI, MEPEeTHHYACTOKPHII).
llenobionTu BHPOGHIN pisHOMAHITHI IPHCTOCYBAHHS K Y 30BHIIIHIH,
TaK 1y BHYTPIIHIi Oy10Bi 10 KUTTH Y IPYHTI.

XomM NpoknafaloThes TBapHHAMH 260 METONOM po3cyBaHHs
PYHTOBHX YAaCTHHOK (4€pB’SIKM, IMUMHKH ABOKPUINX), 260 muisxom
NO/PIOHEHHS IPYHTY (XapaKTEPHO TS MHYHHOK GAraThoxX BI/IB KOMAX ).
Teapunn apyroi rpynu wacto mawoTs NPHCTOCYBAHHS [UIs BIATPIGanHs
IPYHTY.

Mopdodisionoriannmn npueTOCYBaHHAMH 10 KUTTS Y IpyHTI €:
BTPATa MIrMeHTY i 30py Y MHGOKOIPYHTOBHX MELIKaHIIB, BIACYTHICTE
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eniky THKYH ab0 HasBHICTE i Ha OKPEMHAX 4aCTHHAX Tita; s bararbox
(10UIOBI HEPB'HKH, EHXITPEINH) HECKOHOMHA CHCTEMA BUBCICHHA
NpoAYKTiBE OOMIHY 3 Opraiamy; pisHOMaHITHI BaplaHTH 30BHILIHLO-
BHYTPIIIHBOTO 3aMUTAHEHHS Y PANY MEIIKAHINB;, JUIS 9EPB AKIB —
JIHXAHHS BCIEIO MOBEPXHEIO Tijla.

Exo/IOTIYHI NPHCTOCYBaHHs NPOSBIAIOTHCA y BHOOPI HAHKpaHX
YMOB ICHYBaHHs, AKHH Bi10YBAETLCH LIIAXOM BEpPTHKANBHOT Mirpatii y
IpyHTOBOMY TIPO(IN, 3MIHH CTAHLIH MELIKAHHS.

BaxcmBe 3HAueHHs Mae BHOIp MICUs JUIS TMPOBEACHHA IPYHTOBHX
poskonok. I1e moACHIETLCS THM, 110 He3xpebeTHI TBAPHHH PO3MOIICHI
y TPYHTI HEPIBHOMIPHO. 3HauHa YaCTHHA TBAPHH KHBHTECA KOPIHHAM
pociuH. ToMy BHOMpalOuH MICLE Ui PO3KONOK 3BCPHITh YBary Ha
POCITHHHMI MOKPHB. VB’ 5/1aHHs, I0KOBTIHHSA POCITHH BKA3y€ Ha T¢, 110
iX KOpeHi MOMKOKEH1 HIKIAHMKamy. PO3KOIKY Kpalie MpOBO/ANTH O
Ky1LUiB 1 IEPEB.

Ha pucynkax 58 ta 59 HapecHO THIOB! beaxpeberHl IPyHTY.

Pobora Ne 51
[ligpaxyHok rpyHToBoi HaHHO(ayHNn T2 Mikpogdaynn

Xia podorn
Busuenns nannogpaynu

Ha fiocnipKyBaHiil 1insHii Bi3bMITh HEBETHKY IIPODY 3eMJTl IEBHOTO
06’ €My, PO3BEiTh AMCTIIEOBAHOKW 460 MPOPLILTPOBAHOIO BONOIO 1
PO3TIISHETE M MIKPOCKOTIOM.

Memod kyromyp: 1t I‘p}’HT}’IpD3B€ﬂiTh B 9 r CIHHOrO BIABapY,
npoBeiTh Apyre, Tpere posseacuus. [lporasusre npobu i
MIKPOCKOTTOM.

Memod tpynmosux npobipox. Tlpobipku mamerpom 0,7-0,8 M i
JOBAHHOI 3,0-3,5 CM HANOBHITH CTEPHJILHHM CIHHHM EKCTPaKTOM 1
3apMiiTe B 3eMITI0 Ha IHOMKY 15 cM 110 3-5 wITyK B 0/tHe ruizno. BuimiTe
npobGipk# depes 3-5 AHIB.

Metoa nocaiosioro 3adapboByBaHHA Ma3ka BOIHOI cycneHsii

. IpYHTY HA NPEAMETHOMY CKENbUI €PUTPOIMHOM 1 METHICHOBHM
+ senenum. [Tpu dapBysanni kniTnim HaiinpocTimmx 3adapdboByioThCH
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Puc. 58. Besxpetemui meapunu epyumy (3a 5. M Mazypmosuvem): | — muunra
WYPaluuno20 1e6a 3 4epeano2o 6oy, 2 — auuunka Mypawiurozo resa y epyumi, 3
— mapanmyi, 4 — kicmsuka, 5 — ckoronendpa, 6 — mepmic, 7 — enximpeyc, § —
Auunka Oponsiexu, 9 — gigcax, 10 — opomsanuicu, 11 — ruqunxu, oypakosozo
doszonocuxa, 12 — puvunka mpaskesozo xpywa cxionozo, 13 — 2nisdo eosuxa 2
Auyamu, 14 — camra wunaexu 3 Avysmu Y 21301, 15 — auvunka i asieuxa knupa,
16- wopna mypawuxa ma i enizdo, 17 — mununka ocu cxonii
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Puc. 59. Jleaxi npedcmasnuru zo00chaynu epynmy (3a H.M. Hepnosorw): A -

mikpogayna: 1-4 — zoni amebu, 5-6 — nanyupni amebu, 7-10— doczymuxos, 11-

13 — inghyaopit, 14-16— kpyeni wepeu, 17-18 — konosepmiu, 19-20 — muxoxooku,

b — mesopaynu: 1 — ncesdo cxopnion, 2-4 — waiwi, 5 — 6azamonidicka, 6-7

konembonu, 8 — weyx, 9 — nununka komapa-xiponomiou, B — maxpoghayna: | -

dowjosuil HepesK, 2 — Mokpuys, 3-4 — Gazamonixcku, 5 — ausunKa seyxeeatyt, 6
nuweKka weakyna, 7 — smedsedia, 8 — ausunka xpyuya.
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Y POXKEBHIi KOJIIp 3 TCMHO-4EPBOHHMH sApamMy, Gakrepii, rpubu,
BOZOPOCTI — Y YEPBOHHM, IPYHT — y 3€/IeHHiIi

Busuenns mikpoghaymu

Pyunuii ¢nocif: mMaTtodkH IPyHTY MOMICTITE y gamku Ierpi i
po30epiTh iz nynoro abo GiHOKyISTPHUM MIKPOCKOIIOM.

Puc. 60. Exempaxmop
Tynvepena

Memoo ¢nomayii: mmarouxn npodu
NEPEHECITH Y BOJLY, TBAPHHKH CITMBYTH HAa
[OBEPXHIO, /IC IX MOXKHA 310paTh MITOYKOIO.

Buronka 3a momnomoromw amapary
Tynerpena (puc. 60). Excrpakrop cknaja-
€THCA 3 JIHKH, HA AKIH 3aKPINICHO IPYHTOBE
CHTO 3 IPYHTOBOK npoboi, A0 jiikH
NPHKPIIUIEHA EMHICTH 3 (QIKCYIOUOI0 piaH-
HOM0. BucyumlyBaHHS IDYHTOBOTO 3paska
NPU3BOIUTE JI0 MIrpamii TBApHH y Ginbin
rauboki mapu rpyury. Han miiikoro MoskHa
3aKPITHTH TAMIIOYKY TaKOT IOTYXKHOCTI, 1106
TEMIICpaTypa HAa MOBEPXHI IPYHTY He
nepesunryeazia 30 °C. 06’em npo6 100 cm? i
MEHIIIE.

Pobora Ne 52

Bus4denns rpynroroi mesodayun

I'pynroBa Me3odayna BuBuacTHCS pisHUMH MeTogamu. HaiiGinsm
MOLIHPEHI CePel HUX METO IPYHTOBHX PO3KOMOK, METO/I HPOCIIOBaHHS
MACTHIKH | TPYHTY, METOA TOBHIBHHX KAHABOK MOBEPXHI [PYHTY 1

pociiHHOrO 00may.

Xizx podorn
Ipynmosi posxonku

Bubepite Haiibinem tunosi AULHKH, HAa SKHX 32KIa1TE pooH1
rroma/H. Posmip miomamnok 25x25, 50x50 a6o 100x100 em. V Bosnori
CEI0HH PO3MIP NIOWAAKKH HE NOBHHEH nepesumysaru S0xS50 cm.
Cnnbuna g3srrs npod BH3HAYAETHCS XapaKkTepoM BePTHKANBHOIO
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posnoziny OesxpebeTHHX TBAPUH. PoamiliieHHs IOCHIIHHX TIONIAJI0K
HA JIAHII MOXKE OYTH TAKHM:

) e B : r)- el L

[Tpy BHKOHAHHI PODOTH JOTPHMYHTECH TaKoT MOC/1I0BHOCTI:

» BIIMITBETE TUIOMIAIKY:

» Bia 1 Mex BiArpediTH 00maj, NICTHIKY,
» BHIANITH POCITHHH,

» PO3MICTITH NOPYH 3 JIIAHKOIO TIIBKY.

JIna npoBEACHHS PO3KONOK peobXiHA CKiIajaHa METAICBAa paMKa,
po3mipom 0,5%0,5 M (doTipy ApoTHHH d=3-7 MM, TPOXH posu, HK 50
CM 3 3ITHYTHMH KpasMH, Tak, 1110 iX MoxHa Oyno noTim 3’ eaaaT. Pamky
NOKIAMITH Ha HOBEPXHIO TPYHTY, 110 KpasX il 3po0ITh MO3HAYKH JIONATKOI0
i konaiite. [opan po3cTeniTe KieifoHKy, Opesent ado danepy, Tak, mod
ONMH KiHElb NPHIATaB 70 Kpao amu. [10TIM HEBCIMKHMH MOPHIAMH
BHiiMaiiTe TPYHT, KIajiTh HA KJICHOHKY 1 YBAXKHO nepebupaiite Horo
pykamy. Komax, 4epsis Ta iHUINX TBAPUH 30epiTh y GaHOUKY H BEITHKY
npoBipKy, Ha HO SKOT HACHIITE TPOXH 3eMITi aD0 10 MOKOBHHH HAJTHITTE
o, Y GanKy NOKNAiTL eTHKETKY. 3 BUHAUCHOT IAHKA TPYHT FHIMITE
apaMu: TIEpIIMii (BEpXHii) — 5 cM, ApyrHi — 5-15 cmM, Tperii — 15-35
M, geTBepTHii —35-50 oM i T. 1. HasecH1 T2 BOCEHH PO3KOIIKH IIPOBOLTE
710 rubnan 40-60 oM, BriTKy — 10 25-40 em.

Km0 HeoDXIHO NPOBECTH KiNbKICHHI NOMmapoBuil 00MK TBapuH,
BHOPAHMX 3 KOKHOIO [apy IpyHTy, 3aikcyiTe 1X 0Kpemo. 3anoBHITH
TaK! NPOTOKOIH:

Micue 30upanHs Yac 36upanns
Bioton (xapakrep MICIEBOCTI)
PocinHHHA NOKPHB
Poamipn amu

Hazga rpynu [ap rpyHTy
TBApHH 5cm 5-15 cm 25-35 ¢Mm 35-50 em
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Memod npociiosanns tpynmy i nidcmuaku Ha cumax

[Iposeaite BinGip 3paska sk onucano sume. Po36ip npo6 HpOBEITH
3 BHKOPHCTaHHAM KOJIOHKH IPYHTOBHX CHT (aiametp orsopis 0,25, 0.5,
2,0 u 5,0 mm), ana i kpumku. Ha KPYITHE CHTO MOMICTITE NOPIHIIO
JOCIUBKyBaHoro cyberpary, 3akpuiiTe KpHIIKOIO i JI00pe CTPyCiTh.
[poausitees koxkue cuto. TRapHH, 110 B HUX 3HAXOASTHCS 3adiikcyHTE.
Lleit MeTon no3BONsIE NpoananisyBaTh GLIBIY KiTLKICTS nMpo6 NopiBHAHO
3 py4YHHM 30HpaHHaM. Pesynsraru 3anecith g0 Tabuuui 25.

Tabruys 25
Xapakrtepuctika mesodaynu

Ne Tun, Kinsxicts Teapun y npobi/m?
npobHoi KJ1ac,
TLIOLIAIKH BIA1L, [TincTunka Ipyur
poanHa 0-5cm| 5-10 cm | 10-20 cm
Beroro:
PoGora Ne 53

Busuenns tBapun, mo Memkaors na MOBEPXHi IPYHTY
3a fonomoroto nacrox bapbepa ra JloBunx kanapok

Xia poborn

Hacmxu bapéepa (cxnsini abo miacTHkosi Oankwu, 06’ emom 0,3-0,5 1)
3aKonaiiTe Tak, mob ix ropredyko IHAXOMMIOCS Ha OHOMY PIBHI 3
[OBEPXHEIO IPYHTY. MoxHa BHKOpHCTOBY BaTH crHpt abo dopmania sk
pianny s ikcauii, npumank.

Jlosunbni kanaexu mawors ribuny 7-10 oM Bia nosepxmi TPYHTY,
JOBKHHA X He Oinbie 3-4 M. Crinkn BEPTHKANbHI, rnajki. Betanosits
Ha KIHUAX KAHABOK i Ha iX NepeTHHAX MOBYI Gank,

ITackamu bapbepa, norunsaumu KaHaBKaAMH BIIUJIOBIIOIOTE TBAPHH,
HIO AKTMBHO NepeMImaoThes (NaBYKiB, KyKeaHIlh, cradininins,
FHOMOBHKIB Ta K. ). Jlist nosHOT XapakrepucTuku paynn Gesxpebernnx
(TBapuH — MemKanLis MOBEPXHI IPYHTY) BIIOB JONOBHIONTE 300pom
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YICHHCTOHOTMX il KAMEHSMH, CTOBOypaMH, BEIHKHMH riIkaMH Ta
isumimu nokpurami. [Tpopipsiite nactku bapbepa | KaHaBKH OMH pa3
Ha [cHb 3paHKy. PesynbTarn 3aHOCKTE Y TaOIHLIO 26.

TatGruya 26

Jlara Ta Micue [pynu NoNe 1acToK / KaHABOK
MiAPaxyHKy GesxpebeTHnx
TBAPHH 1 2 3 e 5 |6ita
Pofora Ne 54

BusHaueHns BHIOBOTO 6ararcrsa Ta pi3HOMAHITIA TBAPHH

Ouinka BMIOBOTO GararcTBa Ta BMAOBOIO PI3HOMAHITTS TBapHH
MPOBOJIMTLCS OKPEMO B MEXax KOKHOI TPYNH KHTTEBHX dopm.
Budose Gazamemeo (D) onintoetses 3a opmynoro Mapraneda:

S-1
InN?

D=

ne S— KifBKICTh BHABICHHX BH/IIB;
N — 3aranbHa KUILKICTH 0COOHH YCIX BHJIIB Y BCIX npobax.
Budoge piznomanimma oniHioeThes 3a Gopmynorw Llennona:

H, =—iP,-lnP,"
I

n‘.
Sy = X .
F; = -~ FIMOBIPHICTS BHCCKY KOXHOIO BHAY B YTPyIOBNHA;

n, — KUIBKICTH OCOOMH KOAHOTO BHLY Y BCIX Npodax;
N — 3aranbHa KiILKICTE 0COOMH yCIX BHIB y BCiX npodax.

Marepiaan i 06NaAHAHNA: CKCraycTep, TEPMOCICKTOP, JOBHIBHI
' mactiu, 4%-1uuit GopMani.
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Xix poborn

Y Mekax A0CHiKYBaHO! EKOCHCTEMH MPOBEAITh BiUIOB TBapHH
PISHHX IPYIT KHTTEBHX (JOPM, CKOPHCTABIIHCE ACKBATHHM JUIS KOKHOT
IPYNH METOJOM BIJUIORBY.

Kinekicts npo6 nosunna 6yt He MeHme 4-x B OJIHIH €KOCHCTEMI
VIS MOAKITHBOCTI CTATHCTHYHOT 00po0OKy pe3ynbTaTis.

Ckopucrasuincy gpopmynamu Mapraneda ta [lensnona susnaute
BH/10BE DArarcTBO Ta pI3HOMAHITTA JUIS KOYKHOT 3 TPy KHTTEBHX QopM.

Pobora Nu 55
Busnauenns ingexcy CHHAHTPONHOCTI YITPYNOBAHEL KOMax

K110 KOMaxa CHOHTAHHO MELIKAE B MOCEICHHAX TOMHHN MpOTH 11
BOJIL, @ TAKOXK CHIBICHYE 3 JIIOIMHOIO 1 3A/TXKHTE BiJ1 i1 AISIBHOCTI, Taka
KoMaxa Moske OyTH HazBaHa CHHAHTponHow. [lo KOMaxax, Ha BIIMIHY
BLUI POCIHH, NOKH 110 HEMAE IPYHTOBHHX mpailb MO0 PIBHA 1X
cuHaHTponHoCcT. [TpoTe KOKHHI AOCTIIHIK MOXKE BCTAHOBHTH i cam,
K 11e OTHCAHO B 1iii pobori.

Cmynine cunanmponnocmi nesHoro BHAY KOMaxX BH3HA4YTE 3a
HacTynHolo Gopmynoio (P.Nuorteva):

2a+b-2c
§= —==
2
Jie a — 10115 OCOOMH IaHOTO BHIY cepel 360py yeix KoMax JaHoi Tpynu
B [IOCENCHHI JIIOANHH;
b —Te % y cinbebkiii MicHieBOCTI B Mewkax ArpoLICHO31B;
€ —Te XK y npupoanux bioromnax.

[Tpn 3navenni innekcy Gausskomy 0 100, Kkomaxa SBHO Hajae
fICpEBary noceneHHaM monunn. Skno inaexe 6an3bkuii 10 Hy/s —
NOCCNCHHS JIOAHHN HE BIUIMBAIOTH HA HOMYISLIT 11bOrO Buy. [lpu
niexci 50 i Huxkde B IBHO YHHKAE MOCENEeHb JTIOIHHH.

Tenep su3naure ingexe cunanTponnocti YTPYNOBaHb KOMaXx:

K
f‘s:—SX].OU,
KJ,.-
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Je K, —saranbHa KUTBKICTB KOMAaX Y HacTil;
ﬁ == KIJ‘lelCTb KOMAax CHHAHTPOITHHX BHJIIB Y MAacTl.

I

Koumponasni sanumanus 00 po3olty
slki Bam Bimomi uttesi dhopmn TBapun? SKkuii NpIOpHTETHITH
cnocid BLUIOBY 3aCTOCOBYETBCH JI0 KOKHOI 3 HIX?
SIki cnocoOH 3aMOpIOBaHHS 3aCTOCOBYIOTbCH A0 KOMAx Ta
nasyaonomﬁuﬁx TBapHH?
SIki Bam BijoMmi crnocoGn 3aMOPIOBAHHS JONIOBHX YEPBAKIB Ta
KPYITHHUX enxiTpein?
HasgiTh KOMAx, IKHX Hail9acTiiie MOKHA BIUTOBATH Ha JIyKax.
Onumits KOHCTPYKHifo Gionenomerpa. Jlnst skux uineil Biu
BHKOPHCTOBY€ETHCH?
3 sKkMX 4aCTHH cknagaeThcs exkcraycrtep? Jlng 4oro Bi
BHKOPHCTOBYETHCA?
Ha3ssiTh KOMaX, SKHX Haii4acTilie MOXKHA BI/UIOBHTH B JIiCI.
UnM BiIPI3HAETHCA NPAMHUI Ta HENPAMHIA CIOCODH BH3HAYCHHS
TaAMHO- T4 AeHApoOioHTIB?
Sixi Bam Bimomi xurTeBi Qopmu kyxemuus. Jlaknte 1x
MOpP(HONOTIYHY XapaKTEPHCTHKY.

10. 1110 Take Mikpo-, HanHo- Ta Me3o(ayHa? Ska cneimdixa BHABICHHA

LIAX IPYyI IPYHTOBHX TBApHH?
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PO3ILJI VI
AHAJII3 MIKPOBOIIEHO3Y IPYHTY

[pyHTH — CHpHSTIMBE CEPEOBHILE [T PO3BHTKY 1 HAKOMHYCHHS
Oaratbox BHAIB GakTepii, rpubis, HaiinpocTimux i Bipycis. ¥ TPYHTI
J1y’Ke YITKO NPOSBAAIOTLECA cHMBi03, MeTabio3 | aHTaroniaM MIKpODIB 1,
AK HI B IKOMY THIIIOMY MICLIE3HAXO/DKCHH], BHSABISETHCS HAN3BHYAIHO
OaraTuit 1X BHIOBHIH CKia.

Posmoain Mikpoopranismie y rpyHTi Ha ChOrOJHI BHBYCHO
HeA0CTaTHEO. OueBHAHO, GINBWICTH MIKPOOPraHi3MiB y rpyHTax
po3MIlmyeThCs B MiKpomkepenax. Lle 3aneskutTs K Bif CKnany
OPraHivHKX PEHOBMH IPYHTOBHX MiKPO3OH, TaK i BiJi B3AEMOBIAHOCHH,
SIK1 CKIIANaloThest MIXK MiKpoopraHisMamu. Bakmmumu (haxropamu, 110
PErYIIOKTE PO3NOAUT MIKPOOPTaHi3MIB y IIPHPOIHHX CEPEAOBHIIAX, €
TPYHTOBO-TCOrpadiuni Ta KIIMaTHYHI YMOBH iCHYBAHHS MIKpoOIR, T06TO
CKOIOTO-MPOCTOPOB] 3aKOHOMIPHOCTI PO3MOJITY MIKPOOPraHi3MiB i
cneundika MiKpoHACEICHHS IPYHTOBMX Tunie. HaiiGimem Garari
OakTepisMH YOPHO3EMHI Ta KAlITAHOBI TPYHTH, @ TAKOX CIPO3EMH.

Kinbkicts bakrepiii y rpynrax, 6ararnx OpPraHIYHUMH PEYOBHHAMH,
JOCATAE THOMI JICKIILKOX JICCATKIB MimespaiB y 1 r. Jlemo B Menmiii
MIpl PO3MOBCIOMKCHI Y TPYHTI AKTHHOMINETH. IX KiTBKICTE Blr
nepesriye 10 man. [pubn 3ycTpivaloTees B KiNLKOCTI COTEHb THCSY i
MUIBIOHIB, a 4MCIO BOZOpOCTE] i HAHIPOCTIIINX — NEeKiJIbKA COTEHb
THeay B 1 ¢ rpynty. Mikpooprauizmu, axi KHBYTB Y IPYHTI MAKOTh JC1IO
MEHIII PO3MIPH, HIK Ti % MiKpOOpraHi3sMHu, BHPOLICHI HA MOKHBHHX
CCPENOBHILEX Y s1aboparopii.

llpu odocaidncenni MIKpoaopu Tpynmy neobxiono
nam AManu, o KitbKicHi ROKasHuKI emicmy mikpobis zanexcams
Dirbwe 6i0 Memody docnidacenns, a ne id KOHKpemHozco ix
emicmy. Haubinew docmosiprusu neobxiono ssascamu dani,
OMPUMANT NPU BUKOPUCIARNE RPAMUX MemOoOis ananizy. Axicnui
I KIAbKICHUN ananis Ipyumy 6usnavae muozo poowyicmes
(canpodhimna mikpogaopa) ma canimapuuti cman (namozenna
Mikpodhropa).
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BakTepioNOTiYHe JOCHI/DKCHHS TPYHTY OXOMIIOE: BH3HANCHHA
saranbHol KiABKOCTI canpodiTHHX MiKpOOPraHi3MiB; KUIbKOCTI
MikpoOiB pI3HHX ¢:3muor:qrmx rpyn  (aMOHIQIKYHOH9HX,
HiTporeHIKCYIOUHX Ta iH.); MIKpOOpPTaH13MIB- AHTAroHICTIB 1
BUSBACHHS TX AKTHBHOCTI; BH3HAYCHHS CAHITAPHO-NOKA30BHMX
MIKpOOPraHi3MiB (KHIIKOBA Naiiyka).

Poab | 3HAYEHHS MIKPOOP2AHIZMIE Y HABKOAUUHBOMY npupoOHOMy
cepedosuiyi. BHCOKHI KK/I BukopHCTaHHSA COHAYHOT eHeprii, BHCOKHH
BMiCT BIMIKY, INBH/IKE PO3MHOKCHHA | HAKOMMIEH s DloMacH, MOMITHBICTh
icHyBaHHS B yciX edepax 1 HECHPHATIMBHX yMOBAX NPUPOAHOTO
cepeioBHING POOHTH MIKPOOPraHisMH  Malixkce igcansHUMH
NPOYLIEHTAMH, OCHOBOIO TPOQIUHIX JIAHIIIOMKKIB JKHBICHHS 0CODITHBO
B HECTIpMATIIMBHX EKCTPEMATEHUX YMOBAX ICHYBAHA AUBHX opramzwa
y NPUPORHOMY cepenopumti. CyTTeBa poith MiKpoOIB B reonoriHHIi
AiAaBHOCTI Ha 3emui. B mpHpoai NPaKTHUHO HE ICHYE XIMIUHHX
CHIEMCHTIB iKi 6 HEe MOTTIH BHKOPHCTOBYBATH MIKPOOPIaHi3MH B SKOCTI
cyberparis xusneHHA. JIeaki XIMIYHI CIONYKH (CH,, CH, CO, N2 i
i) 37aTHI ePEKTHBHO BUKOPHCTOBYBATH TUILKH OKPEMi NpeICTaBHUKH
MiKpoOpraHiamis. Bakko NepeoliHUTH PYHHIBHY 3/1aTHICTH MikpoOiB
IpCBEKHX nopur{,, cKAamHiX opranignux cnonyk. Haipaxmeiia dyHkiuis
MIKpOOPTaHI3MIB [U1s ICHYBAHHS KUTTA Ha 3eMIIl IIC iX aKTHBHA y4acTh
B KpYrooOiry XiMi9HHX eIeMeHTIB (BYIIewo, HITporeny, pocpopy,
KHCHIO, cyib(ypy, METaHy | IHIWIKX) MPHPOAHOTO CCPCAOBHIIA.
Mikpoopraniami 3a0e3nedyroTh MIHEPaIi3aLiio BYIICLIO, ICPEBEACHOr0
3eACHHMH POCTHHAMH B OPI-aHTYHI CIIOMYKH, | THM CAMHM [IATPHMYIOTH
JOCHTB TOYHY piBHOBary Mix nporecamu dikcauii CO, i MiHepasianii
opranidaux cnonyk. He Menm Bakiansa pOJb BIBOJHTLCS
MIKPOOPraHi3MaM B NPHPOIHOMY CEPEJOBHILL NPH 3anacatui
CHEpreTHIHOro NoTeHiary Ha 3emni. BOHH NPHIAMAIOTH aKTHBHY y4acTh
B YTBOPEH] TYMYCOBHX i CalponenesBux roproHMHX KOPUCHHX KOMATHH.
VTBOPIOBAIIN ULIHI PA PEMOBHH, K] BUTKIAJAIHCH B MHHYJII reoorivHl
enoxy 13abe3neyyloTs iX BIKIAAAHES B TCONONYHMX CTPYKTYpax B Halll
gac., CyTTeBHil BILIHB MIKpODIB Ha CTaH KUTTEASITLHOCT] OKPEMHX
0coBMH PIFHUX NOMYAUI | MEBHUX NONYIALLH OPraniamMiB B ULIOMY.
[lingi BAACTHBOCTI MIKPOOPraHi3MMIB Aajii 3MOTY [HOAAM HIHPOKO
BHKOPHCTOBYBATH MIKPOOPTaHiIMM B CiICHKOMY TOCHOAAPCTSI,
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XapuoBii, MEAMYHIH NPOMHCIOBOCTAX, MPHPOLOOXOPOHHHX chepax i
IHILHX Tany3aX BHPOOHHUOT iSUTBHOCT] CYYaCHOrO CYCHiNbCTBA.

JLst Toro, 106 KHTH, PO3BHBATHCSA, PO3MHOKYBATHCH, MEPECyBaTHCH,
MIKpOOpraHisMaM MoTpibHe [kepeno KHBICHHA. BpaxoByioun
BIIHOLICHHA [0 JUKEPEN BYITICLIO, MIKPOOPraHi3MH MOAUISIOTE Ha 1B
BEJIHKI 'PYIIH — aBTOTPOQM if rereporpod.

Asmompoghu nepeTBOPIOIOTH BYTIEKHCIIOTY, KA HE MAE CHEPreTHYHO!
LIHHOCT], 60 ByImIellb y Hil 3HAXOAHTHCS B HAHGLIBII OKMCTEHIH Gopmi,
B Oarari eneprieio opraniuui cnonyku. /s BiaHOBICHHES CO, no pisus
OPraHIYHUX KOMITOHEHTIB KJITHHH BOHH BUKOPHCTOBYIOTH p13Hl JoKepena
CHEPIII: EHEPI IO OKHCIICHHS MIHEPAILHHX PEUOBHH,  TAKOX COHATHOIO
CBITIIA.

I'emepompodghu ne 3narui 106yBaTi eHepriio uis acHMiNsLi BYTJICLIFO
3 CO, m1AXOM OKHCIICHHS MIHEPAJTBHIX PEYOBHE 200 COHSMHOTO CBITIIA,
I TOMY noTpeOyIoTh FOTOBMX OpraHigHHX CNONYK, $IKI BOHH
BUKOPHCTOBYIOTE SIK JUKEPEJIO BYITICHIO | AK FKEPEIIO EHEPTii.

/KuBIICHHS MIKPOOPraHI3MIB Pi3KO BUIPIZHAETHCSA Bijl IHIIHX KHBHX
ictot. Jlo iioro ocobnuBocTeli HaNCKHTE HE3BHYANHA iH TCHCHBHICTH
OOMIHHMX nponeciB. MiKpoopraHisMi He MalOTh CHELiaNbHIX OpraHis
TpapieHHA W BuiAenHs. OOMiH pevoBHH BIIOYBAETHCA Hepe3 ycio
OBEPXHIO KNITHHH. AKTHEHA POJIb Y bOMY NPOLEC] HANEKHTE
KINTHHHIA 00010HI Ta HHTOMIA3MATHYHI T McMmOpasi.

6.1. 3aransuni focainkenus MikpoGoueno3y IPYHTY

Pobora Ne 56
Meroauka Binbopy npod rpyury
Aas mikpobionoriunoro anasisy

Ipn nocnimpkenni Mikpodmopu TPYHTOBHX FOPH3OHTIB 3p00iTh
rPYHTOBHIH po3pis. [lepen B3aTTIM npob 3HiMiTH MOBEPXHEBMIi 1ap
pynTy Ha mmbuay 0,5-1 cm, OYHCTITH 30BHIMHII ap BEPTHKANIBLHOT
CTIHKH TPYHTOBOTO 3pisy. [TpoGu BishMiTh YMCTHM THCTPYMEHTTOM 110
1Iapax 1 FOPU3OHTAX TPYHTY. IHCTPYMEHTH MOXHA He CTEPHII3YBATH,
4J1e BOHH NOBHHHI OYTH 9MCTHME | mepex B3sTTM npod, nporepri
IPYHTOM BIANIOBIIHOTO TOPH3OHTY.

118



TMpu JeSKAX FPYHTOBO-MIKPOGIONOTIYHUX JOCITIDKCHHIX bepyTh
syiwany npoby. 3miwana npoda CKIANAETHCA 13 IHAHBIAYaTbHHX
3pa3KIB, B3ATHX IFIIHAPHIHAM OypoM, HEMEHLUE, HDK 3 5 TOUOK 1no/is
1o oaniit a6o asox miaroHansx. Yum Glipina ruioma A0CIiKy BaHOTO
nons, THM Ginpme Tpeba GpatH iHAMBIAYanbHMX 1pod. Poamip
HMBIAYANBHAX 3pa3Kis MOBMHCH OyTH NpHOIH3HO OJIHAKOBHM. Ha
gucTiil KIeionIl ab0 JHCTKY nanepy nepeMilrafTe iX 1 Bi3bMITH
cepeio npody saroio 500-600 r. [TpoGu noMmicTiTh y CTEPHIIBHI TAKETH
abo HaHKy, AKi HeoOXiHO 3aBepHYTH Y 3BHYaiiHmi namip. JLis KoKHOT
NpOGH HANHITTE IPOCTHM OTIBIEM JICTANLHY CTHKETKY, B SIKIH BUIMITHTC
TOYHY HA3BY MOJIsl, FOPH30HT, 3 AKOFO B3STO NPo0Y.

Marepianm i 061aIHAHAN: CTCPHIBH] MINICUKH 3 CHHTCTHYHOI
TKAHUHA 200 CKISHI GAHKH 3 NPHTEPTHM KOPKOM, METAIYHE CHTO 3
JAMETPOM OTBOPIB 2 MM, CTEPH/IBHA TI0XKEHKE, COBOK 400 HIK.

Xin poboru

[pyHT BiAGEPiTH Y CTEPHUIBHI MIlICYKH 3 CHHTETHHHOT TKaHiH#H abo
cikasni Gank| 3 nputeprumM kopkom. st Toro, mob oTpumar Hinem
NOBHC YABICHHS PO CKIIaJl MIKPODIOPH IPYHTY BIAGEPITH ACKLIbKA MPOO
3 ot 25 M2,

[po6u BiseMiTh B 4-5 Toukax Ha rmOuni 10-30 e y kinmbkocti 100-
200 r 3 pi3HMX MICITh 10 JUATOHAM AUAHKK. 13 3aranpHoi mpodn mcis
repeMillyBaHHs BI3bMITE CEPEIHBO 3Mitmany npoby rpynty Macoto 500 .
Jlanwit rpysT npociiite Yepes MeTaliuHe CHTO 3 J1aMETPOM OTBOPIB 2
MM.

Bin6ip npob 3 mOBEPXHEBOIO 1IAPY IPYHTIB MPOBOLTE 3d JA0TIOMOT0I0
CTEPHIBHOT N0KEUKH, COBKa abo HowkKa.

bakrepioioriune 10CI/KEHHS TPYHTY HE0DXLIHO NPOBOIHTH
y Aenb Binbopy spaskis!

[py BHALICHH] MIKPOOPIaHI3MIB 3 IPYHTY HEOOXIHO BPaXoByBaTH,
o skuii 6 MeTo] He BMKOPHUCTOBYBAJH, BCI HAABHI Y IPYHTI
MIKPOOPraHisMM HE BHPOCTYTh Ha HbOMY. [Ipu nopisHsnbnii
XApaKTePHCTHLI HeOBXIIHO BPAXOBYBATH, 110 HA TAKOMY-TO CCPEIOBHILL
BUPOCAO CTUILKH-TO Bakrepiii.
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Pobora Ne 57
IIpuroryBanus noKHBHUX CepeloBHIL

Hns onepxanus H miTpHMaHHA KyabTyp HEoOXiAHI 0cOONHBI
cyOCTpaTH — NOXHBHI cepeoBuia. Byab-ike MOXHBHE CepeIOBHIIC
NMOBHHHO MICTHTH BCi PEYOBHHH, MOTPIGHI 715 PocTy i po3MHOKeHHS
JIdHOTO MIKPOOPTaHi3My, ¥ (JOpMi, siKa JIETKO 3acBOIETHCH, OYTH
I30TOHIYHHM, CTEPHILHHM, NPO30PHM i, IO MOMKIMBOCTI, MICTHTH
OCHOBHI MIKDOC/IEMCHTH, BITAMIHH, IyPHHOBI i MPHMiHHOBI OCHOBH,
HE3AMIHHI aMIHOKHCIIOTH, MaTH ONMTHMAEHY Bonoricts, pH, B’ s3KicTs,
OKHCHO-BIIHOBHMI notenuian. ToMy aIs BHAUICHHA #f BHBYCHHS
BJIACTHBOCTEH MIKDOOPTaHI3MIB 3aCTOCOBYETHCS BCIHKA KLIBKICTE
CCPEAOBHIL, AKI BIAPI3HAIOTLCH 32 MOXO/DKEHHAM, KOHCHCTEHIIEH,
CKJIAJIOM, NIPH3HAYCHHSM.

byab-ske mokuBHE cepenoBHINE, MmO 3aCTOCOBYIOTH IS
BHPOLIYBAHHS MIKPOOIB, Ma€ 3a/I0BOJIHATH TaKi MOTPeOH:

I) MicTHTH HeoOXiaHi /IS MIKPOOPraHi3MiB MOKHBHI PEYOBHHHN:
JDKEPCAA a30Ty, BYIICLIO, KMCHIO Ta BOJHIO, HEOPraHivHi coi, haktopu
pocTy;

2) By T BOTOrHM, OCKIIBKH MIKPOGH 3aCBOIOIOTH JIHIIE pO3UHHEH]
NOXHBHI PEYOBHHH;

3) ByTH crepunbHHM, TOBTO HE MICTHTH HISKHX THIIMX MIKpoOiB;

4) Oy npo3opum, 110 3a6e3Meuye MOKITHBICTS CTIOCTEPEKCHHS 3a
XapPaKTEpOM poCTy KYNBTYPH 1 THMHM 3MiHamu, 1m0 BiabGyBaioTscs B
CCPE/IOBHMULI B PE3YALTAT] JKHTTEAUILHOCTI MIKPOOPIraHi3MiB;

5) MatH BiANoBiAHY pH.

3a/1eXKHO BiJl TIOXODKEHHS CepPEIOBHINA NOMINSIOTH HA IIPUPOIHI i
WTY4YHI. 3 OCTAHHIX BHAUISIOTH OCOOJIHBY TPyNny — CHUHTETHYHI
CCPeloBHIIA (3 XIMIYHO YHCTHX PEHOBHH: CONeH, BYTIEBOAIB,
AMIHOKHCIIOT, BITAMIHIB Y NEBHUX CTIBBIIHOIECHHSX).

Hpupoonumy CCPCIOBHIIIAMH HA3HBAIOTH HATYPAJIBHI MPOAYKTH —
MOJIOKO, AHLIA, 0Bo'1 b0 NPHPOHHIi cyBeTpar — CHPOBATKA KPOBI, JKOBY
TOLIO.

[llmyuni cepenosuma roTyiots 3a neBHAMH peuentamu 3 pizHux
HACTOIB 1 B1ABAPIB TBAPHHHOTO il POCIAMHHOTO MOXOKECHHS if
AONABAHHAM HEOPraHiMHMX CONeil, BYITICBOAIB Ta HITPOTEHHCTHX
PEHOBHH, B3ATHX Y HEBHUX CIIIBBIHOILICHHSIX.
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Cunmemuyii CEPEAOBUIA TOTYIOTHCS 13 XIMIYHO YHCTHX PEHOBHH
(coneil, BYrIeBoAlB, aMIHOKHCIOT, BITAMIHIB Ta 1H.) ¥ MEBHHX
CIIBBITHOLICHHAX.

3a KOHCHCTEHIIIEI PO3PIIHAIOTH CEPEIOBHIIA PIIKI, HAMIBPUIKI H
TBepAi. PidKi CKIIAIAIOTECS 3 BOJIH H PO3YHHCHHX Y Hiit peuosunn. Teepdi
LITYYH] Cepe/IOBHIIA FOTYIOTh IJISXOM JI0/IaBaHHA 10 PIIKHX CEPE/IOBHILL
VHIUTHHIOIOMHX PEYOBHH — JKCTIATHHH (10-15%), arap-arapy (1-2%).
Hanispidki — MICTATH TaKi ® yHIUIBHIOWY] PEYOBHHH, alic B MEHIIIH
kinskocTi (0,2-0,3% arap-arapy).

3a npU3HAYCHHSIM OKHUBHI CCPEIOBUIIA [IOJIIAIOTHCS HA 3BHYAMHHI,
crnelianbHi, eNeKTHBHI Ta m{(l)epenuia.nbuu—,uiamocmrmi.

Jeunaiini 3aCTOCOBYKOTH /N8 BHPOIlYyBaHHA f1apUIOCT!
mikpoopraHismis. Jlo HAX BIIHOCATECA 6060RO-NENTOHHUI 1 M 4CO-
NenTOHHMI Oy/IbiioH, M’ SCO-NICNTOHHIH arap TOIO.

Cneyiaabii CEpeAOBHIA 3aCTOCOBYIOTH I BH/IIJIEHHA H
KY/JIBTHBYBAHHs TIEBHAX rpyn abo BUUIB MIKpPOOpPraHi3MiB, HAMPHKIA/L:
cepenosriie Yaneka — jus KyIbTHBYBAHHSA rpubiB, cepe/ioBHILE
OMeISHCHKOIO — Ui BHALNCHHA 30yAHMKIB aHacpobHOTO po3najuy
KIITKOBHHH.

Enexmugni cepe/loBAINA NMPHAATHI JA% PO3BHTKY OAHOTO BHIY
MIKPOOPIaHI3MIB, AKi IPUCTOCY BATINCS /10 IAHMX YMOB icuyBanns. CymyTHl
MikpoopraismMi abo 30BCIM He POCTYTh Ha TAaKHX CCPCAOBHILAX, abo
PO3BMTOK iX CHIILHO 3aTpUMYEThCA. JI0 TakmX CepejloBHIL BIJIHOCATH
naxonuuysansHi cepenopuita C.M BHHOrpaachkoro s OLIBIIOCTI
MIKPOOPTaHI3MIB IPYHTY.

JNudhepenyiansia-digznocmuni CCpeAOBHILA 3ACTOCOBYIOTBCH U
BHBYCHHA DIOXIMITHHX BIACTHBOCTEH MIKPOOPraHi3MIB 1 [UIs BUALICHHA
ypeTHX KyasTyp. BOHM 03BOSIOTE BHSBHTH CH3HMH, IO BUALIAIOTH
MikpoGu, OaHI 3 AKHX POSMWENTIOITE Y PI3HOMY crymneni DUIKM Ta
BYIUICBOIM, @ IHII 3AIHCHIOTE peakili OKMCIEHHs Ta BIHOBJICHHA
(piaki cepenosuma [Nicca 3 BYIIEBOAAMH, mBHI Cepe/loBHIIa 3
iaukatopam — Enno, Jlesuna, [nockipesa Td iHmn).

J1o okpemoi rpyni HaNeKaTh Tak 3BaH1 cerekmuahi CepeloBHIIA. Ha
HUX MIPOBOAATH CENEKIII0 MIKpPODIB 3 AKOIOCH 03HAKOIO, HAaNPHKIAL,
CepeaoBHILE 3 MEHIMIHOM € CCICKTHBHHM JUIA MEHIMITHCTIHKHX
Hakrepii.
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Ilepen poborow noxupwui
CEPEC/IOBHIIA PO3TONITE | PO3NHIiTE Y
npodipku abo wamku [erpi (puc. 61),
JAOTPHMYIOUHCE cTepuasHOCTI. [Tig
Puc. 61. Bunueanns poimonaenozo HAC POIIMBY TOPJIO KOJIGH MPOBEITH

azdpy & Hauny lemps Yepes NoayM’s CIIHPTIBKH.

Marepiaan i o6IaqHaAHHA: SUIOBHY] KyOMKH, CTEpHIIBHA AHCTHIIBO-
Bala BoAd, NMENTOH, arap-arap, OL1ok sifis, kapromis, 0,5% PO3YHH KYXOH-
HOI CoJll, BoJisHA DaHst, aBToKIaB a6o TepMocTar, npodipku abo koiom.

Xizx poGorn

Jis pobotH Gaalo BUKOPHCTOBY BATH FOTOBI NIOKHBHI Cepe/IOBHIILA,
POSBCIICHHA, AKHX BKA3aHO Ha 3aBOJICHKIiH 06ropriti. OfHaK aesiki cymimmi
MOXHA NPUTOTYBATH CAMOCTIHHO.

M’aco-nenmonnuii azap (MITA). byneiionui snosuui Ky6uku
PO3BENlITh Y AMCTHILOBAHIIT CTEPHIBHIN BOMI, BREIITE Y CepeloBHILEe
1% nenrony i 2% arap-arapy. Ilicis BicTOIOBAHNS nporarom 1 roj.
CYMINI HArpiiTe Ha KMTUISYiil BOASAHIN Bani J10 NIOBHOTO PO3YHHEHHS
arapy. MITA crepunisyiite asroknaByBanmam (y xon6i abo B npoGipkax
no 20-30 ma) npu 1 arm. nporsrom 20-30 XB, abo B TepMocrari npmu
120°C nporsirom 2 roamn.

bynvitonni ky6uku moxua saminnTa ropoxom. [lns usoro 200 r
TOPOXY po3Bapith B 1 11 Boxu, BindinsTpyiite, nenron i arap noiaire siK
1 B [I0NIEPE/IHBOMY pasi.

[1106 oTprmari 106pe noMiTHI i30160BaHi KONOHIT MIKPOOpraHi3mir
CCPCIOBHINE PEKOMEHAYETHCA OcBITMOBaTH. Jlnst uboro Ha SO0 M
CCpeAOBHINA BHKOPHCTalTE 6inok oanoro sitns. [o Ginka nonaiite
CTEPHIILHOT IMCTHIILOBAHOT BOAM Y CIIBBIAHOIICHHI 1:1, eymim no6pe
30umiiTe 10 yrBOpeHHS rycroi ninn. 30HTHIE Ginok BHAHiiTe y
ipuroToBnexe cepenopuute 3 pH=7-7.3 (monepennso Harpire
oxonomite 10 40-45°C). Cepenosuure Aobpe nepemimaiite 3 Ginkom i
NpOrpliiTe Ha KUILIAYiil BoasHii Gaui NPOTATOM roauun. Binbysaetses
TipoLec 3ropranHs Ouka i agcopOuii BEiX 3BaKeHMX Y cepenoBu
Hactunok. Cepeposume Bindiastpyiire Y rapsoMy BUTISAL Yepes sary.

[Tepen po6oroio noxussi CCPEe/lOBHILA HEOOXITHO PO3ITONHTH |
po3anTH y npobipku abo vaumkn ITerpi, AOTPHMYIOUHCH CTEPHIBHOCTI.
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[lig wac posnuBy ropao konbm npocre-
punisyiite y monym’i cnupriski. Barnuii
KOpOK HIC/Is PO3IHBY 00MNediTh, NPoOIpKH 3
cepenoBHIlaMi mpocTepunizyire. Jlns
onepKaHHs NPAMOro arapy abo KeraTHHH
npobipkH mOMicTiTE y wTaTHB, abo
cepesiopHLLe po3mmiite y uaniku [letpi, a s
OnepKaHHs CKOMEHOT NOBEPXHi CEPE0BHINA NPODIPKH NOKJIAMTh M
HAXHIOM Ha MiICTABKY TAK, 10O CTOBITYMK CEPEIOBHILA 3HH3Y NPOOIPKH
6ys He MeHInE | ©M, a BEpXHiil KIHCIb KOCOTo arapy 3aKiHUYBaBCH 34 3-
4 cm g0 11 ana (puc. 62).

Kapmonnane cepedosuuie BUKOPHCTOBYETLCS JUIS BHJIJICHHSA
aminoniTianux Gaktepiit. [lns fioro npurorysauus Oyis0n KapToIui
cTapaHHO TIPOMHIITE, OYHCTITE MMij1 TYIIIHHHS 1 1PIOHO napixre. 200 r
npoAyKTY 3ainuiTe 1 1 Boau, MPOKUIN’ ATITE NIpoTsiroM 15 XB., posnniiTe
8 nocya i mpoctepunisyitte (30 xe. npu oaniii armocgepi). [licis
crepunizamii 10 CepeAoBHIlA A0AAKThH CTCPHIBHY Kpeay amns
HeTpai3alii KHC/IMX MPOIYKTIB, AKI BULAMIOTHCA 3 KAPTOMI,

[Tenmonna ¢oda npupatia s Haratbox Mikpoopranismis. Jlns it
NPUTOTYBaHHA 10 JAHCTHIILOBAHOT BOAM Aojaiite 1% po3uHH Nentony 1
0.5% xyxouHoi coni. Beranosits pH — 7,2, npokun’stith 30 XB., 3HOBY
nepesipre pH. IMorimM pozunn npodinbTpyiiTe Yepes naneposl (GuisTpH
110 IOBHOT IPO30poCTi Ta npoctepumisyiite npotsirom 30 xs. npu 120°C.

Pubo-nenmonnuit azap roTyeTbes 3 CyX0ro mopouiky, mo
gurotosmseThes HIIl moKHBHUX cepeloBHIL (3a 3aBOJICBKMM IPHITHCOM ).

Puc. 62. Crowysains
HONCUGHO20 CEPeODsUIYa

lepen podoTolo0 | OCOOIMBO MeEPel BUCIBOM MIKPOOPraHi3MiB
pexomenyeTsen B adoparopii na 10-15 xe. yBiMKHYTH
HaKTepHUMIHY JaMIy Y BLICYTHOCTI JI01ei.

PoGora Ne 58
Buzuauenns pH noxnBHoro cepelosuina
A9 KYJALTHBYBAHHS MIKpoOpranismin
PicT MiKpooprasi3mis, ix Moponoridni Ta (izlonoriuni BIacTHBoCTi
NPOABAMIOTECH JTHLIE HA NOKHBHOMY CEPEIOBHILL, IO MAE ONTHMANBHY
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Ana hanoro suay (wramy) pH. [l 6imsmocti 6aktepiit ontumym pH
7,0-8,0, TOOTO BOHH PO3BHBAIOTECS B cnabosy/KHOMY CEepeIOBHIII, B TOH
44C AK YBUILOBI TPUOH Ta APLKIDKI PO3BHBAIOTHCS B KHCJIOMY CEPEIOBHIII
npu pH 4,5-6.8.

HaiinpocTimum MeTonom BH3HAYCHHS peakiii CepelOBHIIA €
BHKOPHCTaHHA JIAKMYCOBOTO MaMiplis, ajie BIH € J0CHTh HETOYHHM i He
3aCTOCOBYETLCS B MIKPODIOOTT4HI# MPAKTHIL.

JlocHTh TOUHNM Ta 3pYYHHM METO/IOM € BH3HAYEHHA KOHIEpHTpai
I0HIB BOJIHIO B CEPEIOBHIIL KaJIOPUMETPHYHHM [UISXOM Y CHEIIAIBHHX
fipunanax — komnaparopax Mixaenica. CyTs iforo monsrae B Tomy, mo
NICAK] PEYOBMHN — TAK 3BaHI IHAMKATOPH, 3MIHIOITH IHTCHCHBHICTE
3abapBieHHs 3a7ekHO B peakiii cepeoBHINA — HOro pH.
InTeHcHBHICTL 3a6apBIEHHA € MOKA3HIKOM KHCIOTHOCTI 4i JYIKHOCTI B
npodipui. B anapari Mixaenica inaukaropom € MeTaHITpo(eHon Ta
tapaHiTpoeron. MetaniTpodeHon BHKOPHCTORYIOTE [pH BH3Ha4YcHHI pH
uie 7,0, a napanitodeson — npu pH Hwkue 7,0. Cranpnaprom € pinna
B 3amasHUX aMITynax, mio Mae KOMIp, BIAMOBIIHHIA 10 NEBHOT pH.

Marepiaan i oGaagnanus: npobipku, NOKUBHI cepe/loBHIYA,
PO3YHHH YTy 200 KHCIOTH, CTAHAAPTHI HPOGIPKH A/ BH3HAYSHHS pH.

Xin podorn

Y npobipky nanuiite 2 M1 npo6ir, 4 MIT AMCTHIBOBAHOT BoAH Ta | Mn
inaukaropa. [Ipo6ipky nocrasre B arapar, y CepeiHe THI3A0 MEepIioro
psny. [opsin 3 miero npo6ipkoro, B 1 Ta 3 ruizna nocrasre npodIpKH. 1110
MICTSATE 1O 2 MI JOCHIKYBAHOTO CepeaoBHUIA Ta Mo 5 mn
JHCTUNBEOBAHOT BoaM (Be3 iHaMKaTopa). [Mosany mocnimxkysanoi
npobipkn (To610 Ha 5 micue) nocrasTe npoGipKy 3 7 MIT IHCTHIBOBAHO]
BOJIH, a 1o 6okax Bij Hel, Ha 4 Ta 6 MiCls, NOCTABTE 3anasHi CTaHIapTHI
npobipky 3 Habopy 3 noTpibroio pH.

[TpoBipky posamsiThes y eitii, 1o MPOXOJIHTE YCPE3 HILKHI OTBOpH
KOMITapatopy ua Goni GIakHTHOT M MOMOYHO-B101 CKISHOT ILTACTHHKH.
SIkio konip piauun B aocaimkysauiii npobipui criTnimmii 3a Konip
CTanaapry, To cepenonuie kucne. Y npobipky 3 cepenosuinem noxaiire
3 Brloperkn no kpanmuuax 0,1 u PO34MH yry. Ko % Komip pitHbn B
AOCHIIAKYBaRiN npobipi Oyse TemuitmmM, To cepenosuile nykne. /o
CEPCAOBHIIA 1O KpannuHaX poaaiTe 0,1 H PO3UNH CONAHOT KHCNOTH.
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IMicas nonaBaHis KOXKHOI KParuTMHU BMICT MPOGIpKM nepemimysire
CRISHOIO nammukoro. Posuun nyry (abo kncnor) J01aBaHTE I0TH, JTOKH
KOJTIp ZI0C/DKYBaBHOTO CepefioBuila He Oyne 30iraTHes 3 KOILOpOM
CTAHAAPTHOTO PO3UMHY.

Touno BpaxyHTe KINBKICTh YTy (KHCIOTH), BHTPatueHy Ha IOBCACHHSA
foCHiKyBaHOTO cepenosuina o Heobxianoi pH. 3a KIJTBKICTIO
BHTPA4EHOr0 Ha HEHTPANi3allio Cepe/loBHIIA PO3UHHY pospaxyhTre
KinbKicTh kuenoTH (abo Tyry) Ky HeoOXiHO I0/1aTH /10 BCLOro 00cATy
IPHTOTOBJICHOTO CEPEIOBHINA, 1100 BCTAHOBUTH norpibuy pH. Tpu
crepumizamii cepenobuia pH 3MintyeTscs Ha 0,1-0.2 B kucHii OIK.

Crepuiizailis mocy1y Ta cepeioBHIn

Cmepunizayia — 1€ MOBHE 3HHIICHHS MIKpPOOPIaHi3MiB, iX Crop |
BCBOTO KMBOTO B MOKHMBHHX CEpPEOBHINAX, Marepiani, mocyu,
IHCTPYMEHTAX Ta |HIIHX MPEAMETAX 1a00PATOPHOTO BKHTKY. Crepumizaiis
3IICHIOETLCS PI3HUMH criocobamu 1 € 060B’#3KOBOIO YMOBOIO YCIILIHOT
pofoTu Mikpo6ionora npH BHKOPHCTAHHI NOKHBHUX CCPEAOBHILL
IHCTPYMEHTIB 1 TIOCYTy, BUTLHHX Bl 3aiiBHX MIKPOOPTaHI3MIB.

HaiigacTile 3aCTOCOBYETHCA XiMidHa i (hi3nuHa cTepHIII3anmis.

Ximiuna rpyHTYETBCA HA 3ryOHiii AiT Ha MIKPOOPTaHi3MH XIMIMHHX
PEYOBHH, 1110 32CTOCOBYIOTHCS /U1 0OpOOKH BaKIMH, CHPOBATOK, @ TAKOK
JUIA SHMLICHHS TTATOrEHHHX MIKPOOPraHi3MiB y 06’ €KTax 30BHILIHBOTO
cepenosuma. Lle poszunn denony, Gpopmaniny, XIOPHOTO BanHa,
XJI0paMiny, HOMLY, CYJIEMH TOILIO.

dizuuna — ue CTepuiIizalis BHCOKOIO TEMIIEPATYPoio, yisTpagiose-
TOBHMH TPOMCHAMH, PaZiOAKTHBHUMH BHIPOMIHIOBAHHAMH,
YIBTPa3ByKOM, XOM0IHA CTEPHII3AIIA (UIETPYBAHHAM Yepe3 ClIELIaNbHI
npuctpoi (Gaxrepianeii GIALTPH).

Crepuiizalis 6uCoKol0 memnepamypoio — Haibinb HalHHK 1
nommperyit diswanmii Meron. Bona npoBOAMTECS 0DMIKAHHAM IPCMETIB
Ha MomyM’ | CITMPTIBKH KM ATIHHSIM, CYXHM KapoM (rapsauM NOBITPAM),
neperpiTM NapoM mij THCKoM i npoGounoio napoi. Bucokowo
TEMIEPATYPOIO MIPOBOIATH TAKOK THHIAIZALIIO | ACTEPH3ALLTIO.

[cHye JeKUIBKA ZOCTYIHMX METO/IB CTEPHITI3anii.
1. Cyxum napom y tepmocrari npu remneparypi 160-180°C nporsrom

2-3 ropus. Y sunazky obGByrmioBaHHA nanepy | BaTHHX KOPKIB
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TEMINEPATypy PEeKOMEHIYEThCA nouusuTh jo 105-110°C, a tepmin
30UIBIINTH 110 5 ToauH.

2. Texyuum napom npu temneparypi 100°C ognopasosoro 06po6koio
He mexute 30 xB. abo metonom apobHOT crepuiisanii (HeoOXiHO
[IPOBCCTH MOBTOP 4epes 100y) Mis TOro, mob yOuTH cnopH, 1o
MPHPOCIH y CHOPOYTBOPIOIOYMX DakTepii.

3. llpoxcaprosantia B noaym’l cnMpTiBKH (FONKH, NETL, MWIKH Koo,
npoOIPOK), HE HATPIBAKYH iX AYHKE CHIIBHO.

4. A6mOKAAY6aNHA B TEDMCTHUHO 3aKPHUTIii Kamepi npotsirom 20 XB.
rapsyuM HapoM Il THCKOM.

3. Onpominennn ynsrpadioneroumi abo raMma-rpoMeHAMH.
[MokuBHi cepejoBHINA NIANATAOTH CTEPHAI3amii B JEHB

npurorysans. Jlonyckaerbes ix 30epiraHis B XONOAHIBHHKY NMpH

HU3bKIH MO3IMTUBHIN TeMmnepatypi He Oinbuie A06H. [Tepen

CTEPHII3ALIELO NPOOIPKM | KONGH 3 IOXKHBHHM CEPEJIOBHILIEM 3aKpHiiTe

BATHHMH KOPKaMH, 0OTopHITEH nanepom 1068’ sokith. [Ipobipki 3 BaTHUMH

KOPKaMH MOMICTITh Y METAMIYHI LITaTHBH, SiKi Tex 00MOTaliTe nanepom.

M'sico-nenTonnmii arap npoastoknasyiite npu 1 arm. npotsirom 20-30

XB. ¥ MNETKH NEPe/i CTepUIisalicio BKIAMITS MAICHBK] BATHI TAMITOHK

B AKOCTI (PLIBTPIB 1 3arOpHITH KOXKHY MINETKY OKPEMO B 0BT CMYKKH

ancpy UrHpHHOI 4-5 CM, 3aKIHYHBIIH 00MOTYBaHHS Ginsg KiHus 3

ramnonom. Illnareni ta inmmit nocyx nepen crepUizalield TaKoX

OOropHITh ManepoM i30/160BaHO, a NMOTIM 06 eaHajiTe pasom. Yauku

[Tetpi saroprirs pazom no 2-4 mryku.

Ilepen nposexenun mikpobioaorianoro aHaJI3y 000B’A3KOBO
NPOCTePHITI3YIiTE MOCY i cepeloBHINA.

PoGora NesS9
Kyasrusysanns ra nocis mikpoopranismis.
MeToan BHBUEHHSA BIACTHBOCTEIH KOIONI

Kynvmusyeanns MIKpoOpzanizmie — OCHOBHHII MeTON
MIKpOGionoriunux gocnimkens. s BUpOLlYyBanus acpobis y
naboparopuiii npakTuui waityacrime BHKOPHCTOBYETHCH METO]
HOBCPXHEBOTO KYILTHBYBAHHS MIKPOOPTaHi3MIB HA TBEPANX 1 PiaKHX
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CepeIOBHINAX 3aBIAKH HE3MOCCPE/HBEOMY KOHTAKTY 3 KHCHEM MOBITPA.
ToskuBHi cepenoBumta B KutbkocTi 10-20 M1 pO3NIMBAIOTE TOHKHM LLIAPOM
y yamkn [Tetpi. AepobHi MIKpOOPraHI3MH PO3BHBAIOTECA IMa MOBEPXHI
CepeoBMINA Y BUITIAI BITHOCHO IIUTEHUX KOJIOH1i. BUKOPHCTOBYETRCH
TAKOK METOl [MIHMOMHHOTO KY/LTHBYBAHHSA MIKDOOPIaHI3MIB y PLAKHX
MOKHBHUX CEPEOBHMIIAX HA Ka4yaiKaxX-poJepax 3i WBHIKICTIO
obepranus 100-200 obeprie 3a xpuaniy. [Tpn 30ibIICHH] HIBHIKOCT]
oBepTanus 3pOCTAE CTYMIHE acpallii cepe/IoBUIIA.

MeToH KyJIBTHBYBAHHS aHACPOOiB IPYHTYIOTECS HA MEXaHIuHIiL
13014111 MiKpOOpPraHiaMis Bijl oBiTps. HalnpocTinmii — BUPOLIYBAHHS
anaepoBiB y BUCOKOMY wapi NOKHBHOIO cepenosHina. [TociBuui
MaTepian BHOCATE Y HMXKHIN Liap cepeaoBuia. Horo nosepxHio
3aTHBAIOTH APOM CTEPHILHOTO Ba3eniHOBOTO Macha. KynbTypH, siki He
BHAISAIOTH Ta3iB, 3aKPHBAKOTH HUIBHHMH I'YMOBHMH KOPKaMHu.
AHacpobHiI MIKpOOPraHi3sMH MOXHA KYJbTHBYBATH y 3BHHAHHHMX
npodipkax i yamkax [leTpi, NOMICTHBIIH X MiC/IA NOCIBY B aHACPOCTATH.

Marepianom Uis A0CIDKEHHS MOXKY Th Gy TH 3pa3KH IPYHTY, HACIHHA,
HAN3EMHI YACTHHH YW KOPEHI POCIHMH, BOJA, POCIHHHI COKH, PI3HI
BH/IICHHS OPTaHi3My TBapHH 1 JIOARHY i T.a. Matepian nignators
HakTepioIOrTYHOMY AOCIDKCHHIO B TOH JKC JCHB.

Pinkuit Marepian s nocigy 6epyTh HaKTEPIONOrTIHOIO NETICIO YH
ninerkoro. [TpH y34TTi IeTielo piiHHa NOBHHHA YTBOPUTH B KUTBLL NET/
TOHKY 1Tpo3opy mmeky. [Tinerkami KOPHCTYIOTHCA B THX BUIA/IKAX, KOJIH
MaTepian 3aciBaloTh y BEIMKOMY 4H TOMHO BiAMipaHOoMy obcs3i. 3
LIIBHOTO MaTepiany, o MOXKe EMYJIbIYBaTHCA, FOTYIOTH CYCIIEH3II0 Y
dizionoriunomy posguni (0,85% posuun NaCl). ¥V sunajaky nocisy
TAKOT'O MITLHOFO MAaTEPiany, 3 AKOr0 HEe MOAKHA NPHIOTYBaTH CYCIICH3110,
fi0r0 POITUPAIOTH ¥ CTEPHIBHIA CTYMI 31 CTEPHILHHM IMICKOM YH
po3apobieHuM CKAOM, 10Aal0Th (i310J0rTYHHI PO3UIHH 1 (micus

| IPUTOTYBAHHA CyCneHsii) pobasTsb Nocis.

Xin poborn
[ocie y pidke novcuene cepedoguuye TPOBOINTLCH OAKTEPIONOTTH-
HOK NET/ICI0, NACTEPIBCHKOIO Y1 TPa/y HOBAHOIO MINETKOIO.
JIOTPHMYKOUHCH CTEPHIIBHOCTI, TIETICIO BI3EMITE MOCIBHHH MaTepian,
| BHECITH HOro B MpoBIpKy 3 PIAKUM MOANBHUM cepesosuiiem (puc. 63),
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JETKO CTPYCITh NETII0 Y BEPXHLOMY
MEHICKY PIAMHH YH PO3ITPITH Ha
cTiHUI MpodipKK, a NOTIM 3MUHTE
piakum cepenopuuiem. [Ipu nocisi
[IMETKOK BMICT BUMYCTITh HA CTIHKY
npoOipkH 011 Kpaw pIAHHH 4H
BHECITH MINETKY Y IMIHO cepenoBula
1 Marepiaji, o MICTHTECA B HIM,
puayHTe. [licns mociBy nmeTio 4M NMiNETKY BHTATHITH 13 MPOOIPKH 1
MPOBCAITh 3HE3APAKEHHS.

[Tpodipky 3 3acistHOK KYILTYPOIO 00MasMITh HA NMOAYM'T | HIBH/IKO
3akpuiTe npobkolo, nposiBuK ii Yepe3 nmoaym’'s Tak, sk OH
HAMaral4Yuch BIITOBXHYTH B NMpoOIpKy HacTHHY moaym’s. 3acisHi
npodIpKH CTPYCITh, MIANHINITE | MOMICTITH Y TEPMOCTAaT NS
NPOPOIIEHHS.

Hocie na wyinsui noscusni cepedosunya. Ilpu nocisi na kocuit azap
NpodIPKY 3 KYIbTYPOIO | CKOLICHHM arapoM Bi3bMiTh Y JIBY PyKY Tak,
11100 cKolicHa nosepxHs arapy Oyna 3sepHena aoropu. Kopku npobipok
3aXOMITh MI3ZHMHIIEM NMPaBOi PYKH 1 BUTATHITH HaJ MOJYM M.
[Ipoxkapenoro netaelo 3axoniTh MaTepian i MPH CTPOroMY AOTPHMAHHI
CTCPHJIBLHOCTI MEPEHECITh Y NpobIpKy 31 CBINKHM MNOXHBHHM
cepenoBHileM. [leTnio 3 KyabTypolo ONycTITh 0 JHA MPODIPKH.
JIOTOPKHITLCS NETIEI0 110 MOKHBHOTO CEPE/IOBHINA 1 KOB3HHMH PYXaMi 110
CKOUICHIH MOBEPXHI arapy HAHCCITh MPAMY JIHIIO YU 3uMr3aronoioHi
WTPHXH (puc. 64). Posnonimueum Matepiaj, nermo Buiimite. Kpaii
npobipku obnamTs y nomym'i. [IpoBipky 3akpuiiTe KOPKOM Hajt OJyM M
FOPUIKH, MIANHIITE | nocTasTe y mrarus. [lemio Takox npoxapre y
MOIYM’i NaJIbHHKA | IOCTABTE Y IITATHB.

flocie na wawky IHempi
npoBosTEL 011 nansHuka. Yawky
3adikcyiiTe Ha CTOM TMBOKW PYKOIO.
Kpnmky mnigniMite Benukum,
CEPeAHIM | BKA31BHUM NajblsMH
HACTUIBKH, MO0 y winuuy, upo
YTBOPHJIACS, BUILHO TPOXOIMIIH TIETIIs
Puc. 64. [locie na ckowenwi aeap M wnatens. INociBuuii Matepiasn
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3aXOMiTh METIEI0 1 HITPUXOBHMH
pyXaMH pO3TOMINITE MO MOBEPXHi
NOWKHBHOIO CepeioBHina, bakrepiono-
riudy METNK MpOXKapTe Ha BOTHI
fesnocepeiHBO meped  BIATTAM

Matepiany i oapasy micnis MociBy. Puc. 65. [Mocia na winbne
MoKHa HAHECTH KpPAaIulio MOCIBHOTO — NONCUBHE cepedoguye Y HawKu
MaTepiaTy Ha MOBEPXHIO arapy Meicto IHempi

qM MINETKOW, a MOTIM pO3TEPTH 11
cTepHILHEM mmarenem (puc. 63).

CrepuibHi NINETKH 1 CKIAHI wnaresi nepejt MOCIBOM PO3TOPHITE HAJl
[OMmyM’SIM NANBHAKA, A HiC/ NOCIBY ONYyCTITh y e3HH(IKYIOMHI PO3UHH.
Ha yamkax [Terpi 3 6oky ana, a Ha npodipkax y BEpPXHiH 4acTHHI 3p0DITH
HAITHC, JIe BKAXITh Ty, Ha3By 3acisHoro marepiaiy. [1pobipkit 1 yauiku
3 MOCIBAMH TOMICTITH Y TEPMOCTAT 3 TEMIIEPATYPOIO, ONTHMAILHOKO
15 KOHKpeTHOro Mikpoba. Yamku B TepMOCTaTi PO3MICTITE JIOIOpH
J1HOM, 06 3aN0BIrTH CTIKAHHIO KOHACHCAIIAHOT BOH 3 KPHIUKH 1
PO3MHBY KONOHIH.

[Mocis yxenom Yy CTOBIMUHK MNOKHBHOTO CEPEIOBHIIA. [Tpobipky 3
MOKMBHAM CEPEIOBHILEM, 3aCTHITIHM Y BUITISI CTOBIYHKA, BI3BMITD Y
niy pyky. Haa momym’sm BHiiMiTe NpobKy I nepeBepHiITH NPOOIPKY
snoropy aHom. TTeTio 3 J0CTIDKYBAHHM MATepIaioM BKJIAIITh SHU3Y B
UeHTp cToBmuHKa (puc.66.) Ha BCO HOTO rMUOUHY, BHIAMITE NETIIO0,
3akpHiiTe MPobIPKy | NOMICTITE Y
TEPMOCTAT JI18 BUPOLLYBaHHA.

Kpim MopoaoriaHinx 03HaK JIyxe
BAXIIMBE 3HAYCHHS MPH BH3HAYEHHI
By GakTepiii MAKOTh IX KyILTYpaibH
o3Haku, ToBTO Xapakrep pocty Ha
PUIKHX 1 ILIBHHX MOKHBHHX CEPEO-
pumax. Koxen Bui Mikpobis yTBOpIOE
Ha LIIEHAX NOKHBHUX CEPEAOBHILAX
KOMOHIT, 10 XapaKTepH3yIOTLCs NCBHHK-
mu BractusocTamu. 111 BracTHBOCTI
KOJIOHIH BUBYAIOTH MAKPOCKOMIYHHM
' Ta MIKPOCKOTIHHM METO/IOM. Puc. 66. IMocie ykorom
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[pu smaxpockoniurnomy BUBIEHH] KONOHIA (HEO30pPOEHHM OKOM)
HAWKY PO3MIAAAKTE CHOYATKY 3 DOKY JiHa MPOTH CBIT/IA, A MOTIM 3 60Ky
KpHIIKH y BIAOHTOMY cBiTii. [lna onucanun pocty Gakrepiii Biabupaiots
HALIKH 3 OKPEMO PO3MILIIEHUMH KONOHIAMH. Yaliku 3 cyminsHUM pocToM
MIKPOOiB 200 3 HASIBHICTIO BEJMKOI KiILKOCTI KOJIOHII, 110 3/MTHCS JUTS
JAOCIIPKEHHS HE BHKOPHCTOBYIOTHCS.

Mikpockoniune nocmpkeHHs KOTOHI NPOBOAATH 400 32 AONOMOT00
nynu abo Besnocepennso mijg Mikpockonom. [pu gocsmimkenni min
MIKPOCKOTIOM HalIKy 3 NOCIBOM NOMIMAKTh Ha NPEAMETHOMY CTOIHKY
noropu HOM. JIOCHUDKCHHS BEAyTh MPH Manomy 36insmenni. [pu
MIKPOCKOMIMHOMY JOCITI/UKEHHI J00pe BUABISETHCS OYI0Ba KOMOHiii —
XapakTep iX KpaiB 1 CTPYKTypa.

Y BumajKy BHPOIIYBAHHA HA PiIKHX MOKHBHHX Cepe/IOBHIAX
BII3HAYAIOTh: XapakTep PO3BHTKY ILNBKH (TOHKA, CyXa, CKIAA4acTa,
CIH3yBATa) 1 i KOP; HAABHICTH MOMYTHIHHS (ciabke, MOMIPHE, CHIIBHE);
NPHCYTHICTB, XapaKTep ocajty (PACHHiA, IUTLHHMIL, IuacTiBdacTuit) i fioro KOJIIp.

Kosnowii na yauii cnoyarky HeobXi1Ho 3rpymyBarH 3a KYJIBTYpPanbHUMH
osnakamu. [lo uux BinHocATCA: opma konowiii (puc 68.), npodiis
KONOHIH (puc.67.), kpaii konouii (rmagkuii, XBHIIACTHH, 3yOIrOBaTHIi,
JIONATEBHi, BOPEHCTHIT; rinIscTHii); noBepxHs (rmaaxa, IOPCTKA,
Ckinaadacta, ropbucta); posmips (10 mm i Ginbine y niamerpi — Beska,
BIA | 1o 10 — cepeans, ve nepepumye 1 MM — KparKkoBa); OnTHYH1
BJACTHBOCTI (mpo3opa, He mnposopa, OMHCKy4a, Marosa,
(hryopecunoioua); konip (6pyano-Ginmii, Ginmii, KoBTHii, HKOBTOTapAYHii,
Oy3koBMIi, CHHIN, YepBOHHI, YOPHHUIT | T.J.); CTPYKTYpa KOJOHIi

(oanopiana, i rpybosepuucra,
.-I*. *.. o, -SSR  [jigyacta, 10 BPOCTAE B arap,

3 4 1110 JIETKO 3HIMAaETLCS IN'ONMKOH 3

arapy); KOHCHCTeHuis (macis-
"—"q "-'6 -’— -‘?" HHCTA, TICTOMOAIOHA, ClH3y-

BaTa, CyXa, WLILHA, 10 BPOCTAE
Puc. 67. lpoghine konomii: 1 — euenymudi; pArap); o

2 —~ Kpameponooiomai; 3 — Gyzpucmuii; [Tpu nocisi ykonom, ko

4 — apocmaiovun 6 azap; 5 — niockunr;  TOIKY 3 KyJILTYPOKO BBOIATE Y

6 — aunyimui; 7 — kpannenodionuii: CTOBITYHK arap-arapy, Bi/13Ha-

& — Konyeonodionui YAKOTE IHTEHCHBHICTL POCTY Y
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BEPXHIii, CEpPEIHIH YH HIKHIH
YACTHHI YKOITY.

[lpy BHBYCHHI KYyIBTY- R 2
paTbHUX O3HAK AKTHHOMILETIB 1 2
Heo0X11Ho 3BEpTaTH 0CODIMBY o Sy A
yBary Ha MrMeHT 1 00yMoBiCHe ﬁ
nuM hapOyBaHHA NOBITPSIHOTO 5 6

MILIEIIO 1 CEPEIOBMINA.
3a3BH4aid KOPHCTYIOTBCH
creniajJbHHMHK MOCIOHHKAMH
(1kana konbopis bormapiesa i F
{HII JUTS BH3HAYCHHS KOMBOPY ). 10
31'13“81'_“” Nfﬂ(‘ KOHC"?TeHmH Puc. 68. ®opua worouii: 1 — kpyena;
KOJIOHIT (WABHA, WKIPACTA, 2 — xpyaia 7 hecmonUdcmum Kpaem;
nyxKa), MiLeHATLHHIN 000I0K; 3 — Kpy2na 3 KoM 1o Kpan;
MOBEPXHS KONOHIN (Dopoii- 4, 5 —puzoidni; 6 — 3 pusolonus Kpacx;
nucra, Gapxarucra) i 3amax 7 - amebosudna, 8 - HUMKONOOIOHA,;
Kosonii (3eMaMCTHil, edipHHuil, 9 — exnaduacma; 10— nenpasunbia;
{pyKTOBHIT i T.A). 11 — konyenmpuyna, 12 — cknaowa

PoGora Ne 60
BusHayenus 3arajibHoi KilbKocTi MiKpoopranismis y rpyHTi

OnHMM i3 HAHCTIPUATIMBINIMX CEPEAOBHIIL JUIS POIBHTKY PI3HHUX
MIKpOOPraHi3MiB € CKJaJ0Ba HAa3EMHUX EKOCHCTEM — TPYHTH
(nepocdepa). KimbkicTs MIKpOOPraHi3MiB B | I IpyHTY HApaxoBye COTHI
Mimpiionie i mMineapais. OcoO6aMBO YMCACHHI TA PI3HOMAHITHI
MIKPOOPraHi3Mi HABKONO KOPEHEBHX cHcTeM (B pusocdepi) 1 Ha
NOBEPXHI KOPEHIB.3 KHTTEAIANBHICTIO TPYHTOBHX MiKpOOPTaHi3MiB
nop’s3aHo HaraTo rPYHTOBHX MPOIECiB — KON00OITH DIOreHHHX
cAeMeHTIB, MIHEpaNi3aiids TBAPHHHUX 1 POCIHHHHX 3ANHILIKIE,
3BaradcHHa TPYHTY JAOCTYNHUMA JUis pocinH dopmamu Hitporeny. 3
AISABHICTIO MIKPOOPrafisMiB OB S3aHa POMIOYICTE IPyHTY. OTke.
IPYHTOBI MIKPOOPTAHI3MH BILIHBAIOTH OE3110CEPE/IHEO HA KHUTTA POC/HH,
4 yepes HUX — Ha TBAPHH | MOIUHY, OYIyYH OIHICIO 13 TONTOBHHX HacTHH
HA3CMHHX CKOCHCTEM.
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Jana pobora ae MOKIHBICTh BU3HAYHTH KIIHKICHO MIKPOOPraHi3MH-
canpodiTi IPYHTY B JBOX cepejoBumax: y nexocdepi (rpynri) ta
rijipocepi.

Marepiaan ji odaagHanHA: OAKTCPHIMIIHA TAMNA; CTEPHIIbHI YallIKH
[Metpi; crepuabhi npodipkH 3 KOpkaMu 3 BaTH abo Gonsry; BoasHa Gans;
CIMPTIBKA; BArH 3 PI3HOBAXKKAMH; CTEPHJILHI MineTkH Ha | mu; TEPMOCTAT;
TEPMOMETP; CIPHHKH; OJIIBEIb 110 CKITY; M SICO-TIETITOHHMI arap abo iHma
CYMILL, 110 MUIXOAMTS [Uis canpodiTiB (HANPHKIAA FOTOBKI TiPOMi3aT
KLIbKH ),CTEPHITbHA JIHCTHIILOBAHA BOA; 3Pa3KH IPYHTY; 3pa3Ku BOJHM 3
NPHPOAHOI BOJIOHMH abo BIJICTOSHA 3 BOJIONPOBIIHOTO KPAHY.

Xij pobotn

[Tiozomoeka ipynmy do ananizy ipynmosoi eumaxcku. 3pasku IPYHTY
3BUIBHITE BIJI KPYITHHX YACTHHOK: KOPEHIB, rpasio, ckina. Kpynui rpysiku
[PYHTY MONEpeAHbO NOoAPIOHITL. 3pasku IPyHTY MPOCIHTE uepes
CTEPHIILHE CHTO 3 J1aMeTpom 0TBOpiB 3 MM, nobpe nepemimaitre i i3
3aranbHOT CyMIII JUIs posBeaenns BinbepiTs naBaxky 10 r rpyury.

Haeaxxy rpynty saecits y kon0y 3 90 M crepuisHoOi BOZIOTPOBLIHOT
Bo/M. Bmict konbu no6pe 36ograiite npotsrom 3-5 XB. jio onepkaHus
piBHOMIipHOI cycmensii. [Ticna 1,5-2 XBHAHHHOTO BiACTOIOBAHHS 3
npuroToBneHol cycnensii (1:10) crepuisHOK0 MINETKOI Bi3bMITE | M
DOBTaHKH 1 BHECITH Y npoBipKy 3 9 i ctepusnoi Bomu. Tak orprmaemo
possesierns 1:100. JloGpe nepemitnaitre npotsirom 1 xB. i 3anumite wis
BiicTOrOBanHA Ha 30 ¢. I3 npobipkw BisbMiTh | MiT cycrnensii CTEPHIILHOK
MINETKOK 1 NEPEHECITh y APYry MpoGipKy 3 9 M CTEPHIBHOI BOJM.
Orpumaemo possesienns 1:1000. Ananoriuno nepenecits | mi cycrensii

Puc. 69. Cxema possedenns ipynmosoi sumaxexu
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3 sipyroi npoBIpKH B TPETIO, 13 TPETLOI B YCTBEPTY 1 T.JI., 1 OTpAMaNTE
noTpibHl AeCATHKPATHI pO3BEACHHA (pHC. 69). 3azBuuail TOTYIOThH
possesenns no 1:1000000.

[Ips NpPOBECHHI ONMCAHMX ONEPALIi HEODXUIHO AOTPHMYBATHCH
TAKHX BUMOT:

1. Jlnst KOXKHOI OIepallii BAKOPHCTOBYHTE HOBY CTEPHILHY MINCTKY.

2. TlanepoBi maxeTH, B sKi 3aropHYTI MINCTKH, BIIKPHBATH JHIIC O
BEPXHBOTO KIHI MIETKH, HE TOPKAOUMCh pyKaMu abo OyIb-AKHMH
MpeIMETaMH 10 HIKHBOT HACTHHH TIMCTKH.

3. TIpo6ipKH 3 BOAOIO BIAKPHBATH HAa MiHIMAIBHMI Hac, HEOOX1THH I
Ju1s Toro, Mob HabpaTh NEBHY KUILKICTH PIAMHH, TPHYOMY npobipky
B LICil MOMEHT TPHMaHTE BEPTHKAILHO, @ HE MOXHIIO.

4. BaTsi KOPKH Ha CTLI HE KIa/iTh, 8 TPHMAHTC 1X 33 BEPXHIO HaCTHHY
NaNBISMH TIPABOi PyKH; MEpel 3aKPHTTAM MpoDIpKH npooOKy
MPOBEITH Yepes MOIyM’ s CITHPTIBKH.

[TpuroTyBasii PO3BE/ICHHSA, NpoBEITH INHOHHHMI NOCIB. 3 KOXKHOL
npoGH rPYHTY BHCIATE HE MCHILIE 1BOX [OBTOPHOCTEH PI3HHX PO3BE/ICHb.
Iepen mocigoM BMicT MPoBIPOK A0Ope nepemillanTe. CrepuibHO0
nineTkoro Hadepith | M cycnensii i nepeHeciTe Ha IHO CTEPHIIBHOL
gawkn [Merpi. Yamku 3 rpyHTOBOK CYCNEH3ICI0 3aMHATE 20 ma
pO3NMABAEHOTO i oxonomwkeHoro 10 45°C M'SCO-NENTOHHOTO arapy.
OBepekHO (TerKHMH ITOKa4yBAHHAMH) TICPEMITIAHTE IPYHTOBY DoBTaHKy
3 NOKUBHHM cepeoBHmieM. [Ticns sacTHraHHs arapy Jaliki MOMICTITh
noropH AHOM (106 Kpari BOAM, AKI YTBOPIOIOTECS MPH KOHIeHCALT
BOAAHOI MAPH HE MOTPAIUIANH Y CEPENOBHIIC) Yy TEPMOCTAT NpH
remneparypi 30-35°C ua 24-48 roa., a MOTiM BUTPHMANTE 1-2 1obu npu
KiMHaTHIi Temneparypi. Ha KpHiiiii 9aiki nonepenso BKakiTh HOMEp
IpyIH, NPI3BUILE CTYACHTA 1 CTYNIHE PO3BE/ICHHS IPYHTOBOY cycnensii.

KinbKicTh MIKPOOPTaHI3MIB, 110 MICTATBCA B | I IPYHTY, BU3HAYTE 32
KLILKICTIO KONOHIM, 110 Bupocau y dain. JUis niapaxyHky BI3sMITh
Taki po3Be/IcHHS, IPH AKHX HA Yalkax BupocTae Biz 50 10 150 konomii.
Yamky 3 KiTBKiCTIO KONIOHIH MeHIne 50 BBaKAIOTECA HEMPHIATHHMH
s gociipiens. TTpy BeHKIi KITBKOCT] KOJIOHIH, HI0 BHPOCITH (61nBIm
150) npoBeAiTs MAPAXYHOK HA 2 HALIKH 3 HACTYNHHM NEPECPaXyHKOM Ha
BCHO 11 nowy. 13 cyM# KOAGHIA, 1110 BHPOCIH HA JIBOX HallIKax, BHBEJIITH
cepeHBOapHMETHYHE YHCIO 1 3poGiTh HepepaxyHOK Ha YHCIO HakTepii,
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10 MICTTBCA B 1 T rpynTy. J11s1 I5OTO cepe/iHe Y4HCIIo Koo i, 1o BHPOCITH
B YAILIKaX BUIMOBIIHOIO PO3BEACHHS, MOMHOXKTE HA CTYITIHL PO3BE/ICHHS.

Hanpuxnad. Y ualikax, 3acBiHUX [PYHTOBOK) CYCTICH3IEI0
3 possejiennam 1:10000, supociio B cepeanbomy 60 KomoHii.
60x10000=600000 baktepiit MicTSThCs B | T IpyHTY.

Hst opeprkarts GUIBII NOBHUX PE3Y/ILTATIB IPOBE/ITL NEPEPaXyHOK
KUIBKOCTI MIKPOOpraHisMiB, Kl BUpoc/iH, Ha | r aBcomoTHo cyxoro
IpyHTY. JIisi 11bOr0 MpoBe/liTh BH3HAYCHHS BOJIOTOCTI IOCAIDKYBAHOTO
[PYyHTY. 3 MIEI0 METOK HaBaxKy rpyHty (10-20 r) momicTits y
MOMEPEHLO PUTOTOB/ICHHMH MeTaeBHii 400 CKIAHMIT OIOKC | BHCYIITE
y cywmnabhiit wadi npu 105°C. Tlepuie koHTponbie 360BTYBaHHS
BHCYIICHOTO IPYHTY MPOBEAITH Yepe3 3 FOAMHM, MOTIM BHCYILITh IPYHT
JI0 MOCTIHHOT Baru (KOHTPONbHE 300BTYBaHHS KOXHHX 2 rof.).
PospaxyHok mpoBeaits 3a hopmyInoro:

N, -100%
100%-C

e N — KUIBKICTb KIITHH GakTepiii B | r abcomoTHo cyxoro rpyHTy;

N_ — KutbKicTs knitun OakTepiii B | r cuporo rpyHTy;

d — CTYNIHB JICCATHKPATHOTO PO3BE/ICHHS;

7 — YHCIO KOJIOHIH, WO BUPOC/IN HA YAl (cepeane apuMeTHUHE 3

YCIX 4allioK);
¢ — BOJIOTICTh J0CHIDKYBAHOTO IPyHTY (%).

IMia gac nizpaxyHKy KOXHY KOJIOHIIO HOMITETE BOCKOBHMM OIiBIICM
abo asropyukolo Ha ckiai wamku ITerpi, naM’ATalouu, Mo KOXKHA
MiKpoOHa KIIITHHA 1ana OjiHy KOIOHIK.

Pesynbrari 3anecites mo tabmuig 26:

n-da

Tabauys 26
3araibHa KibKICTh MIKDOOPTaHI3MiB
XapakrepucTHka rpynTy Yucao konouiii, mr.
y wamni [erpi y 1 r rpyury

THIIOBHI YOpHO3EM

MAJIOTYMYCHHHE YOPHO3EM
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3poBiTh BHCHOBKH BIIHOCHO BMICTY MIKPOOPIaHI3MIB Y PI3HHX THIAX
IPYHTIB.

PoGora Ne 61
Periparanilinuii MeTo1 BH3HAYEHHSA 3arajibHoi dDioMacH
MiKpooprasismiB y rpynTi

KinbKicHe BH3HAMCHHSA GIOMACH MIKPOOPraHi3MiB Y IPYHTI € OHHM
i3 HATIBAYKTHBIIIHX MOMCHTIB TPYHTOBO-MIKpOGIONOFMHHX A0 CILIKCHE.

PerigpaTauiinnuii MeToa OasyeThes Ha SBUIII BUBIIBHEHHA B
HABKO/MIIHE CEPEOBHINE BHYTPIIIHLOKIITHHHHX KOMIIOHEHTIB 3
0Ge3BOMHCHAX KAITHH NpH ix periapatauil. MexasisM 1bOro siBHIA
[oASrac B TOMY, IO B HpPOLEci 3HCBOIHCHHA MOPYUIYETHCS Oap’ep
NPOHWKAHBOCTI KIITHH, BHACIIOK fieHaTypatii HHTOMIa3MaTHIHNX
memOpan. Boamowac, BHCYmyBaHHA NpH HOMIPHO BHCOKHX
temneparypax (He Buule 70°C) He npu3BoOaUTS J10 pyHHYBaHHS MEPTBOI
M03aKAITHHHOT OpraHigsoi pedoBHHM. BucyuyBaHHsi € JOCHTHL
criennhiMHAM CEICKTHBHHM 3ac000M BIUIMBY CaMe Ha MBI OpraHizMu,
AKi XapaKTepPU3YIOTHCS B HATUBHOMY CTaHi HasiBHICTIO Dap’epy
NPOHMKIMBOCTI.

Marepiaau i obaaAHAHHS: K,Cr,O,, H,SO,, rmoko3a, 3pa3ku
rpyuty, K SO, uentpudyra.

Hpuzomyeanns cipuanoxpomMosol cymiui. Pozuunits 1,28 r K.Cr,O,
B 400 mn1 BozM, JoaaiiTe 2 11 konuenTposanoi H,50,. ol

Xia poborn

BiniGpani spazku rpysTy 3 mmmousm 0-10 em, oapasy Xk micis B1A0ODY,
3BLILHITH BiJ KOPEHIB, MPOCIIFTE Yepes cuTo 3 MM 1 36epiraiTe 10 aHamsy
He Gibiue 2-3 JIHIB Y BOJIOTOMY CTaHi B XOMOAuIbHUKY npu 2-4"C.

3sacte 5 rrpynTy, aonaiire 10 ma 0,51 posunny K SO, 1 s0osraiite Ha
gkagamui nporsrom 30 xp. Cycnensiio Biauentpuyryiire. 1,6 mn
ueHTpudyraty, sMilaiire 3 2,4 M7 CipHaHOXPOMOBOI CyMillll, BUTPHMaiiTe
npi 140°C npotsrom 20 XB., OX0N0AITE, TPOBE/ITH CrnekTpohoToMETPHYHE
pi3HadcHus npy 340 HM y KBapUOBAX KioBeTax. B skocti cranapry
BHKOPHCTOBYITE PO34YMH ITHIOKO3H B kouueHtTpauwii 5-40 mr/a. fAxuo y
BUTAAKAX BHCOKMIl BMICT opranignux pedosni (6inpe 100 mr C/a),
HEOGX1IHO BHKOPUCTOBYBATH HA NOPAAOK DLAbII KOHUCHTPOBaHY
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CIPYAHOXPOMOBY CYMIlll, 3 KONOPHMETPHYHHM BH3IHAYCHHAM
BI/IHOBJICHOIO Xpomy 1ipu 590 HM.

PoGora Ne 62
Busnavenns mikpoGouenosy rpynry
MeTo10M oDpocTanus ckeneub 3a H.I. Xoaoguum

Y 38743Ky 3 TUM, 1110 ¥ MiKpo6ionoriB 3’ sBHIOCS Gaskanus MPOBOJAMTH
crnocTepexeHus 3a Mikpoduopoto Gesnocepeanso B rpynti, H.T
Xonozuum Oys 3anponoHoBaHuil METOJ 06POCTAHHS CKEJIEID.

Meton obpocranns ckenens Pocci-Xonomaoro ,umno:me OTpHUMaTH
Jlaul, SiK1 JI0 JIenkoi MIpH BIANOBINAOTE AificHOCTI, ane i neit MeTon
MA€ PAJL CYTTEBHX HEJTOMIKIB, OCKITBKH, TIEPIL 3 BCE, HE JIa€ MOKITHBOCTI
BECTH CITOCTCPEKCHHA 32 3KHBOIO MiKpodnopow. Ha dikcosanomy i
3abapBieHOMY Npenapari MikpOOPraHi3MH YaCTO JyKe 3MIHIOKTE CBiii
SOBHILIHIH BHITIS/, 1110 CTAIOTH HEBMIZHAHHMMA.

Marepianu ii obnagmanns: npeaMeTHI cKenbus, TFOPIIEYKH 3
TPYHTOM, CHHMpTIBKA, CTEPHIbHA BOJA, KApPOOMOBHIl EPHTPO3HH,
MIKPOCKOII.

Xia poboru

Ha pigniit mosepxui rpynty 3pobith HOKEM HEBCIHKHIL HAJIpi3,
PIMOMHA SKOTO 3a1€KHTh BT JIOCI KYBaHOTO ropusonty. Ouny 31
CTIHOK PO3pi3y 3p00iTh 110 MOXKIIMBOCTI PIBHOI0, HAMATAOYHCE 36eperTh
NPUPOJIHIH CKAAJ TPYHTY.

Yucti, crepunsui Ta obesknpeni HPEAMETHI CKeJIbUA HIILHO
MPUKIAITE 10 BEPTHKAIbHOI CTIHKH PO3pi3y (OLHOYACHO Bi3BMITh
JeKIIbKa cKeneith). [TpHTHCHITS TX 10 CTIHKH | 3aCHITTe 3eMIeO. Micus,
A€ 3aKJ1A/ICHO CKEJBL, BIAMITETE eTHKETKOIO.

[Tpn mocraruiii Bomorocti TPYHTY NPEAMETHE CKeAbLE CKOPO
HOKPHETLCS TDYHTOBHM PO3YHHOM, 0 HOTO NMOBEPXHI MPHAHITHYTH
KOJIOI/IH] YACTHHKH OPraHigHOrO Ta HEOPraHIYHOTO NOXOKEHHS. Pasom
3 TPYHTOBHM PO3MHHOM HA CKJIO NOTPAILIATE Pi3Hi MIKPOOPraHi3Mu, siKi
HOUHHAIOTE POSMHOMKYBATHCA | 3 YACOM YTBOPIOIOTH MIKPOBOLEHO3H,
X4pPAKTEPHI JUIA IaHOTO IPYHTY | B TaHHIi yac.
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Yepes 3-4 THkHI CKI10 BiIKONaHTe 1 00epeKRHO BT BiJT CTIHKH,
10 51Koi BoHO 6yno npurucHyTe. HiokHiil 61K CKenbls BUTPITE CYXOI0
raHuipkoro. Bepxuiii BUCYIIITE Ha NOBITPI 1 3aQIKCyiTe, TpHHl [IPOBIBIIH
HazL TOyM M CITMPTIBKH. SIKINO HA CKI € KPYIHI YACTHHKH [PYHTY, TO
nicas (ikcamii npenapary ix o0epexHO BIAMHHTE BOJOO: CKJIO
NOMICTITH ¥ BOAY BepXHiM GOKOM JIOHH3Y, HE AOBOAAYH 10 JHA. [Tpu
1IbOMY KpPYTHi SaCTHHKH TPYHTY BIIMOKHYTB 1 BHAAyTh H4 JIHO, 2
3adpikcoBaH] MIKPOOPTaHI3MH 1 APIOHI YaCTHHKM 3aTHIIAIOTHCH Ha CKJIL.

ITicns dikcanii Ta npomusky npenapar 3adapbyiite byKCHHOM,
epUTPO3HHOM (MOMICTITE IPEMapar y po3dun KapbonoBoro epHTpo3nHy
i suTpuMaiite 3 Gapeaukom 30 xB.) abo iHIIHMM OAPBHHKOM, BHCYLIITS 1
PO3MISIHETE M1 MIKPOCKOTIOM.

Metoa 103BOIsE MOBAYUTH T MIKPOCKOIOM CKJIAjl 1 PO3MOAL
MIKPOOPIaHI3MIB y TX MPUPOJIHIi acouani.

Pobora Ne 63
BuznauenHs MiKpoOHHX neii3akiB rPyHTy
32 JI0NOMOTOK NeJ0CKONiB

V MiCIX NPHPOJHOTO ICHYBaHHS MIKPOOPTaHI3MH PO3BHBAIOTHCH
HE X40THYHO, @ B IICBHHX B3a€MOBITHOCHHAX OJMH 3 OAHMM. LA
KOWKHOTO 3 MICITh ICHYBaHHs XapaKTepHI NEBHHI AKICHHI CKIa/ 1 ICBHE
NPOCTOPOBE MICLE3HAXOMKEHHS MIKPOOPIaHi3MIB, Kl CKAAAaKTh
mikpoboueHo3, abo mek3ax pisHuX rpyntie. [lpu BHKOPHCTaHHI
3araibHONPHIHATHX METOAIB MIKPOGIONOTIMHHX AOCHILKEHD
NOPYHIYETLCS NPOCTOPOBHIE PO3MO/LT MIKPOOPraHi3MiB, TOMY HEMae
MOACITHBOCT] BHABHATHA MIKpOOHI neii3axi pi3HHX TOPH3OHTIB IPYHTIB.

Jli# BHBYCHHA MIKPOHACENCHHS IPYHTIB, BUABICHHA MIKPOOHHX
feii3axie, BCTAHOBNEHHS COPAMYBAHHS i IHTEHCHBHOCTI NPOLIECIB, K1
JYMOBTIOIOTE KHTTEAIAABHICTE MIKPOOHUX G10LEHO31B, BH3HAUCHHS
B3GEMOBUIHOCHH, SiKI CKIANAIOTHECH B IMX GlouEHO3aX MK OKPEMHMH
NpeACTABHHKAMH IPYHTOBOIO MIKPOCBITY, 3AITPOTIOHOBAHO P METO/IIB.,

Buxoasuu 3 TOro, Mo B NPHPOAHMX YMOBAX pPO3BHTOK
MIKPOOpraHiIMiB BiAGYBAECTLCH B OCHOBHOMY HA CTIHKaX Kanuispis,
b.B. Medunses ta JI.P. [abe ckoncTpyioBaan crnelianbHui npunan —
negockon. Iegockon cknagacThes 3 N'ATH MI0CKOTIAPANelbHHX
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KanmuIIpPHUX KOMIPOK 3 TOHKHMH cTiHKamu. JlosxknHa komipok 1-2 oM, a
WHpHHA — 0m136K0 4 MM. KoMIpKH KpiumTecs no 5-7 WITYK y CKASHIMH
oboiimi, abo Tpumaui. Kaniisphi KOMIpKH B Pi3HHX BapiaHTax
EOKOCKONA PO3MIINEHI Tak, M0 IX KaHajbUl 30pieHTOBaHl abo
MCPHEHANKYAAPHO, a00 napasenbHO A0Briil CTOPOHI TpHMada.
Marepiann i obaraananuA: MEAOCKONH, MIKPOCKOTH, GapBHHK.

Xig poborn

Jlist BCTAaHOBNEHHS NEI0CKOIIA Y IPYHT CHOYATKY 3POOITh Y HHOMY
IUIMHY CHeLiaibHHM CTaJbHUM 1pobiHuKOM. CTEPHIBHI NE10CKONHU
BCTABTC TAK, 1100 KAHAIH KOMIPOK Haby/IH BEPTHKAILHOTO MOIOKCHHS
abo 3HAXO/IMITHCH IT11 HAXHJIOM, TOOTO BLANOBIAAIN O [IEPEBAKAIOUOMY
HANPAMKY IPYHTOBOI'O PO3YHHY.

Hepes 2-3 twxui (iHoal yepes 7-8 THKHIB) NMEI0CKONH BHIAMITH 13
TPYHTY 1 PO3MISHBTE NI MIKPOCKONIOM CIIOYATKY Y He3abapBIeHOMY
BUITIAL JULA BUABIEHHS MiKpodayHH 1 pyxomux ¢opm Gakrepiit.
[Tegockonu e noMinEarH Ha CreliaTBHAI CTOMHK 3 oDaaHaHHAM,
AKC 3anod1rac BUCHXaHHIO Kaniiapis negockona. [Tics posrismy )HBHX
MIKPOOPraHi3MiB MEA0CKON MiACYIIiTh, NPOBEAiTE (piKcauio i
3adapOyiite. 3apnakn KanlispHUM cunam (apba 3aN0BHIOE KaHal
KOMIpKH. Yepes 3-5 xB. GapBuuK 3a6epiTh (BIATSIHITE) 3 Kaniaspie 3a
JIOTIOMOTOK. (PUILTPYBaNbLHOTO Tanepy abo BaTH, KOMIpKH NPOMHIITE,
3AHYPHBILM 1X JACKUIBKA Pa3iB y cTakad 3 Boae. Hammmmok soam
YCYHBTE 3 Kamispis GinbTpyBaibHUM MATICPOM, KOMIPKH THiICYIIITE i
3AMOBHITH KaniiapH iMepciiinnm maciom. [prroTosneni Tak npenaparu
NPOAMBITLCH ML MIKPOCKOMOM 3 IMEPCITHIM 00’ €KTHBOM.

B okpemux ningmkax kaninspa nporisaaloThcs MiKpoGHi meiizai,
L0 BITOBIAI0TH MICIAM iX MIKPO30HAIBHOTO PO3BHTKY.

Pobora Ne 64
Hinpaxynok mikpoopraunizmis rpynty ricroxiMiunum mMetozom

Xin poborn
Ha nocnijukysaniii ainsnui Bisemits nesenmky npoly 3emii NEBHOTO
00’€My, PO3BEAITH ANCTHILOBAHOIO a60 MPO(UILTPOBAHOID BOLOIO |
PO3IISHBTE 1111 MIKPOCKONOM.
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3adyapByiiTe Ma30K BOIHOI cycneHsii IpyHTY Ha [IPEIMCTHOMY CKEJTBIII
epPHTPO3HHOM | METHICHOBHM 3EACHHM. [lpH nbOMY KJIITHHH
HaiinpocTimmx 3adgapdyioTses y POKEBUIH KOIIP 3 TEMHO-4EPBOHHMH
sitpamu; Gaktepii, rprOH, BOXOPOCTI — Y HEPBOHHH; IPYHT — ¥ 3CIICHHH.

Podora Ne 65
Bu3navenns cyMapHoi 6i010ri4noi aKTHBHOCTI IPYHTY

HarpsM 6i0n0ri9HmX MPOIECIB Y TPYHTI MOKHA MpoaHani3yBarH,
BH3HAYMBLIH CTAH OKPEMHX MIKPOOPraHi3MiB (JaHi Mpo MXaHHs [PYHTY,
fioro HiTpudikaiiii Hy — 31aTHICT, JACHITPOICHA3HY AKTHBHICTB).
OcTaHHIM 4acoM 010J0TiYHY AKTHBHICTH TPYHTY BH3HAYAIOTH 34
KITBKICTIO AMIHOKHCIOT, 110 CHHTE3YIOThCS Ha JbHAHOMY MOJIOTHI,
BMILIEHOMY Y TPYHT: 4MM OLIBIIE YTBOPIOETHCS aAMIHOKHCIIOT, TaM BHIIA
AKTHBHICTE MIKPO(IOPH IPYHTY.

VrBopenHs aminokHcnor i 6iki BinbyBaeThes B pe3ynbTari
meTabom3My MIKPOOPraHi3MiB, 3/IaTHHX PO3LICIUIIOBATH UETI0N03Y i
canpodiTHoi Mikpoduiops. HasBHICTE aMIHOKHCIIOT BCTAHOBITIOKOTE 32
JOTIOMOTOI0 xpomamrpaqntmnx NPOABHUKIB: HIHTIIPHHY,
HpoM(BEHONOBOTO CHHBOTO, @ iX KIIBKICTh — KONOPHMCTPHYHO.

Marepianu il 0GIaIHAHKA: CKIIIHI TUIACTHHKH poamipom 10x50 cm,
fina neHAHA TKaHMHA abo GarucTt, rymosi pykasuul, 0,5% posunn
HiHTHpHIY, Gpomdenonopuii cuniit, 0,2% posunn aleTaTHO1 KHCIIOTH,
75% pozaun etanony, 10% po3unH 1300pONaHoNny, XpoMosa CcyMmiml.

[puzomyeanns Gpomghenono602o cunb020. 1 T peakTusy PO3UHHITE
y 250 M1 IMCTHABOBAHOI BOAH

Xia poborn

Cxaaui riacTHEM, 06pe BUMMTI Y XPOMOBii cymili, oOTATHITE
TKaHHHOIO. BCTaHOBITH iX BEPTHKAILHO Y TPYHT , TaK mob TKaHuHa
ULTBHO MPHAATana 10 PiBHOT BEPTHKANBHOT TIOBEpXHI IPYHTOBOFO
po3pisy, BMKOMaHoro Ha rubuuy 50 cm. 3 apyroro GOKy MIaCTHHH
sacunTe IPYHTOM (IMIArOTOBKY CKJIa 70 aHamisy, o0Tsarysanus ioro
OTOTHOM T4 1HUI ONepanii BUKOHYHTE Y TYMOBHX PYKaBHLUAX).

Yepes nesuuii gac (5,10 abo 15 ni6) nnactunm BHIMITE 3 TPYHTY,
TKaHMHY 3HIMITE | BHPIATE 3 HEi TY HacTHHY, U0 KOHTaKTyBajaa 3
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MOBCPXHEIO IPYHTOBOTO po3pi3y. Bupizany cMyry TKAHHHH 3 NPHITHITIHM
A0 HEl TpyHTOM J100pe mpocyiniTh Ha MOBITPI 1 JWINE MiCHA LUBOrO
OYHCTITH BIJI IPYHTY YHCTOIO I{ITKOO.

Bucymeny i oumiieny Bix rpyHTy TKaHHHY obnpucHite 0,5%
PO3YMHOM HIHTIIPHHY B alETOHI i 3HOBY BHCYIIITH MPH KiMHATHi
Temreparypl Biipo1osx 24 roa. [possasioTses misMu aMiHOKHCIIOT.

Hpyry Bucynieny cmyry TkaHHHH OGTIPHCHITH BOIHHM po3uHHOM
Opom (enonosoro GnakutHOro — Bes cmyra cumie. Jami TKaAHHHY
sanypre y 0,2% po3uMH anerarHoi KHCIOTH, MICAS YOTO TAO
3ANHILIHTECS 01110-01aKNTHHM, a OLIKOBI TUISMH HaOyayTh TeMHO-
OnakuTHOrO 3abapRICHHS.

JIs TOUHIOro ysABIEHHS NP0 IHTCHCHBHICTH 3abapBineHHs
OKPEMHX LIAPIB MONOTHA, IPOABACHOTO HIHTIPHHOM, BHKOPHCTaIiTE
KOJIOPHMETPHIHUH METOA. [Iisi 110TO TKAHMHY PO3PIkKTE HA CMYTH,
PO3MIPH SKHX BiAMOBIAAIOTE OKPEMHM IIHOHHAM opHoro mapy. [Totim
ul cmMyru 06pobits75% eraHosoM 10 MOBHOrO 3HeDapBiIeHHs.
ExcrpakT posbasre 10 neBHoro of'emy i BCTaHOBITH BITHOCHY
IHTCHCHBHICTH 3a0apBICHHA BUTAKOK, BIATHX 3 O/IHAKOBHX CMYT
TkauuHu. 3a 100 BispMiTh 3a6apBienns 3 MONOTHA, IO BILIOBI A€
mapy 0-10 em.

MoskHa npoBoaHTH Takok iAeHTH}IKaMi0 aMIHOKHCIIOT, AKI
HArpOMAJDKYIOTRCS B OKPEMHX IIAMaXx monoTHa. Jlas nsoro cmyru
TKAHHHM MIC/IA iX OYMIICHHS PO3PIKTE HA KJIANTi OAHAKOBOT MACH i
nnomtl. Koxuuii knanots noapiGuite Ta NPOBEAITE excTpakiiio 20-30
XB. 75% eranonom, Ipu cnabkomy HarpiBanui gpenom CIHPT
BUTIApYCThCA, CyXui 3aMMIIOK po3unHite ¥ 10% isonponasmoni. Jlani
BHSHAUCHHA POBEIITH METOAOM NArepoBoi Xxpomarorpadii.

PoBora Ne 66
Excnpec-meron Buznauenns Giogoriunoi AKTHBHOCTI IPpYHTY
32 ApuceToBcsko0-Yyrynosow

Meron ocrosauuii na BI3yanbHOMY BHSBICHHI HAHAKTHBHILIOrO
MIKPODOLICHO3Y 33 IHTEHCHBHICTIO PO3KIIaay CeHOBHHM.

Marepiann i obaagnannn: NOBITPAHO-CYXHIT IPYHT CEYOBMHA,
AucTHILOBaHa Bosa, waku IMerpi, nakmycosmii nanipers
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Xin poborn

JlocaripkyBati 3pa3ki MOBITPAHO-CYXOTO IPYHTY macow 50 r
smimaiite 3 1 © CEYOBUHM 1 MEPEHECITH B HAUIKY [letpi. 3pa3ku
PIBHOMIPHO POSMOAUITS HO JIHY HAIIKH i 3onoxcTe 10 60% Bijl NOBHOI
ponoroeMuocTi. Ha BHYTpIlIHIO NOBEPXHIO KPHIIKH HALIKH [letpi
NPUKPINITH JAKMYCOBHI{ MAMIPCLLb, TAK 11100 BIH He TOPKaBCsH IPYHTY

BijMiTETE Mac MO¥aTKy AOCTIAY 1 MPOBE/ITH CHOCTEPEKECHHA 33
3mMiHOI0 3a0apBeHHs nakMycy. [1o Mipl po3Kiay CeHOBHHH MOBITPAHC
cepeaoBHUIC B HAMILi OyAC MLTYKYBATHCA aM1aKkoM, BHACIJIOK 4Or0,
NaKMYCOBHil Mamipenhb CHHITHME.

Jlocaia nposeaits y 3-5 KpaTuii [OBTOPIOBAHOCTI /10 MOMCHTY, KOJIH
KOJIp IHAMKATOpa 3a1HIIaTUMETHCA HE3MIHHHM TIPOTATOM 2 TOIHH.
TNapanenbHO MPOBEMITE KOHTPOIEHU JIOCHIL B YallKax 3 CCYOBHHOIO
Gea rpynTy. PesynsTary 3aneciTh 10 Tabmaii 27.

Tabauyn 27

[pyHT [LIBMAKICTH 3POCTAHHA JIYKHOCTI OBITPAHOTO
cepesoBuila (B rofL.) /10 3HA4YEHb pH:

55)160|65|70]|75]80]85 9.0

Podora Ne 67
Buznauenns KoedinicHTy MiKpoOHOT0 THXAHHH IPYHTIB
3a B.ILKyu4epsiBum

[pyHT BMKOHYE CBOI eKonmoriunl QyHKiii 3aBAsSKH AKTHBHOCTI
rpyrTOBHX Mikpoopranismis. [Tpu nocraraiii 3a06e3nedeHoCT] IPYHTIB
OCHOBHHMI CIEMEHTAMH JKHBICHHA JI0 THCA JIMITAIiiHKX (PakTopiB
rpyHTOBOT POAOHOCTI i PyHKINIOHYBAHHSA MIKpPOQI0/IOTTINHOI CKNaa0BO]
HANEKHTH MEPEYUIBHEHHA 1 3a0pyAHCHHA BAKKUMHA MCTAIAMH,
BYITICBOAHAMM Ta IHIITHMH TOKCHYHAMH PEHOBHHAMH.

JacTocyBaHHs MIKpOOIONOTIMHIX TIOKA3HUKIB, AKI BIOOpakanTh
peanbHUil CTaH TPYHTY, € 0CODIMBO Ba#IIHBHM JUIA IPYHTIB 3 LIMPOKOKO
amMnaiTya010 dizuko-ximiunux napamerpis. CTHKICTE MiKpoOHHX
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YIPYHOBaHb | BOAHOYAC iX BMCOKA YYTIHMBICTE [0 3MiH HapaMeTpis
CCPC/IOBHIIA ICHYBAHHSA [al0Th MOXJIHBICTE OXAPAaKTEPHU3IYBATH CTaH
rpyHTy. Ha choroni Ham3BU4aiiHO CKIAAHUM | aKTyaIbHUM € THTAHHS
OLUHKH CTaHy MiKpOGHOTO GIOKY NpH 10BroOTPHBANOMY BIUTHBI PI3HMX
J103 BEJIMKOTO CIEKTPa MOMOTAHTIB, 4 TAKOK 3’ ACYBAHHS NPOBIAHUX Ta
APYTOPAIHHUX YHHHHKIB, CTAHY MIKpoOHOIO HeHO3y Ta BilobpaskeHHs
3MIH Y HOT0 (hyHKIIOHYBAHHI Ta CTIHKOCTI JI0 HECHPUATIHBAX (akropis.

JUts ominky ctifikocTi QyHKIIOHYBAHHS KOMILIEKCY IPYHTOBHX
mikpoopranismis B.I1. Kyuepssum sanponorosaso BHKOPHCTORYBaTH
HACTYIHI MOKa3HHKH: weuoKicms ouxanus MiIkpoopranismis (V basal)
Bl ix Olomacu (B) abo 3anexnicts V basal Bin mBrakocTi cybcrpar-
IHyKoBaHoro auxans (Vsir). Y nepmomy BUIAzKy, MOKa3HHK OTpHMaRB
Ha3BY Memaboniuno2o koegiyicnma — Qeq, (V basal / B); y apyromy —
Koeghiyienma Mikpobozo ouxanis — Q, (V basal / Vsir). Lli nokasuuku
€ JAOCTATHLO YYTIMBHUMH TA TOYHHMH IHJHKATOPAMH PI3HHX 3MiH Y
TPYHTOBIH cHcTeMl. BeTaHoBaeHO, mo 3HAYCHHS Qg 3POCTAE 3i
301IbIICHHAM BMICTY BaXKKHMX METAJIB, PO30pPIOBAHHAM IPYHTIB,
jactocysanusaM 106pus Ta necruumaie. Koedinient mixpodroro
JIMXaHHA € THAWKATOPOM NPOLECIB CAMOOYHIHECHHSI TPYHTY, 3a BEJIHYHHOIO
Q, MOXKHA KITLKICHO OLIHWTH BIUIMB OPraHiYHUX HONIOTAHTIB HA
YIpynoBaHHA IPYHTOBMX MIKPOOPraHIi3MiB 1 HOro criiikicts. OCcKibkH
koeimientn qCO, i Q. Guusbki 3a cBOIM (i3iONOrYHHM 3HAYCHHSM
BUKOpHCTaHHs Q€ JOHINIBHILINM TOMY, IO HE BUMATae TPYAOMICTKOTO
BH3HAYCHHA DIOMACH IPYHTOBHX MIKPOOPraHi3MiB i [a€ MOMIHBICTS
CHIBCTABUTH PE3YALTATH, OTPHMAHI Pi3HUMH ABTOPAMH.

Marepiaan i obragnanus: spasku IPYHTY, HaDIp CHT, IUIACTHKOBA
NaKeTH, konba 3 NMPHTEPTHM KOPKOM, KOHIEHTPOBAHA IINIOKO30-
MinepasbHa cymint, 1,0-u posuns KOH, Tepmocrar.

Ipuzomyeanna konyenmpoaanoi 2IMOKO30-Minepanbhol cymiwd. Jlo
200 r rmoko3n, noxaiite 20 r K,HPO, ra 20 mn (NH,),SO..

Xia poborn
IpynToBi 3pasku sigbepits i3 ruuGumm 0-10 e, NPOCIHTE Yepes CHTo
3 IaMETPOM OTBOPIB 3 MM, NMOMICTITh Y MIACTHKOBI MAKETH 1S
30epekeHHEs NOILOBOI BOJIOrOCTI. [Ipo6u BukopHcTaiiTe Anst anamizy
HE M3Hile, HIXK Yepes 24 rox. nicns Blabopy.
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Busnayenns cyGempam-ioykosanozo duxanna Vsir

HapaXKy TPYHTY BHECITB Y KOOy 13 IPHTECPTHM KOPKOM, JoaanTe
KOHIICHTPOBaHY TIIOKO30-MiHEPAIbHY CYMitl (KI'MC) ans cTBOpEHHS
konuenTpanii rmoko3u 10 mr/n rpynty. ITicis nonasariis KI'MC, konby
sakpwmiite, 3aikcyiite Ta NEPeHECITh Y TEPMOCTAT il 1HKyOaui npu
temmeparypi 25 °C. Yepes 4 roji. npoBeITE BUIHAUCHHA CO,, axuif
BHIITHBCA 13 3paska IPYHTY, MeToIoM abcopbuii 3 1,0-1 posuHHOM KOH.
[1IBHAKICT CYBCTPAT-IHIYKOBAHOTO INXAHHS MIKPOOPTaHI3MIB BHPA3ITh
g mkr C-CO, r/roj1. Pesynsrarh 3aHeciTh 710 Tabmuu 28:

Tabmuys 28

O6’exr |V basal, |V’basal, | Vsir, V'sir, Q, Q/’
MEKI/TO % MKT/TOIL %

Moxasnux V sir XapakTepu3ye akTUBHICTE MIKPOOHOTO yrpynoBatHs
rpynty. 3a snadeHHaMuA V sir NOCHIKYBAHNX TPYHTIB BH3HAUTE Y
BiZCOTKaX BiAl KOHTponbHOro Bapianty (V¥ sir) 3miny AKTHBHOCTI
MIKpPOOPIafi3MiB IPYHTY.

HanpHKiHII ONIHITE CTYMiHbL MOPYIICHHS CTIHKOCTI MIKPOOHHX
yrpynosasb. J1a MBOro CrodaTky BH3HAYTE NOKA3HHK Q, a norim —Q/

3 S Q orr S Unm GuibIe 3nagenns Q , THM CHABHILLIE

BHP@AKCHO TIOPYIIEHHS CTIHKOCTI MiJ1 €0 30BHIMIHIX YHHH HKIB.

6.2. Jlocnigzenns GaKTepiii, NOMMPEHHX y IPYHTI

Baxmepii — 1081epHi OpranizMu (IPoKapioTH), SKI pazoM 13 CHHBO-
3eICHUMH BOJOPOCTAMM (H1aHOOAKTEPISAME) YTBOPIOIOTE LAPCTBO
1po6’ AHOK. BinbIicTs 3 HUX OAHOKIITHHHI, alle € | HUTHACTL. IOBAKMHA
daxrepiii 1-10 mxm, mupusa — 0.2-1 MKM.

3a ghopmoro Gakrepii NOALIAIOTE HA KOKM (KYIACTI), NAJH4KH
(Gaunmm), BiGpion# (MaloTs Gopmy KOM#H), CHIpHH (CIIPATBHO BHTHYTI
najaudKn).

3a xapaxmepom scuerenna Gakrepii €
e aprorpod)Hi, AKi CHHTE3YIOTE OPTrafidHy PeHOBHHY 3 HEOPraHivHO

B npoueci porocuuresy (omompodni) — nypnypui i cipi
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cipkobaxTepii; Ta XeMOCHHTE3Y (Xemocunmemuxu ) — HITpHpiKyIoUi,
3aJ1130- Ta cipkobakTepii;
®  reTepoTpo(HI, N0 CHIOKHBAIOTE FOTOBY OPraHiMHY PEYOBHHY, SIKHX
B CBOIO YCPIy NOALNAKOTE HA canpoghimis (KUBIATECA OPraHiTHUMH
PELITKAMH BIIMEPJIHX OPTaHI3MIB); napazumic ()KUBYTH 32 PaXyHOK
JKHBHX OPraHi3MIB) Ta cumbionmie (31aTHHX /10 CHMBI03Y 3 BUIITHMH
POCIHHAMH, HANPHKIAJ, HITPOreH (iKcyrodl 6akTepii).
3a sionowenmam do KuckHio HakTepil NOALUIMIOTH Ha aepo0iB, SKi TS
JAHXAHHS BHKOPHCTOBYIOTH KHCEHb NMOBITPA Ta acpobiB — KHUBYTH i
PO3MHOKYIOTECS Y CEPEIOBHILI, MTO30ABICHOMY KHCHIO, MPOJIYKTaAMH 1X
KUTTEIAABHOCTI MOKYThH OyTH €THJIOBHIH CIIHPT, OLTOBA Ta MOJOYHI
KHCIIOTH TOMIO.
Bakrepii ICHYIOTE B YCIX CEpEIOBHINAX, MPHCTOCYBAMHCA 10 KHTTA
B pi3HuX ymosax. [[ianobGakTepii BHKOPHCTOBYIOTH CO, nns
orocuuresy, O, i auxanns, N, — Ak HiTporeHQIKCy09i OpraHizMu.
Bonu Bussneni wepes kineka Ai6 B enimeHTpi BHOYXY micns
BHIIPOOYBanHs /1epHOT 36poi. B | r rpyHTY KinbkicTs 6akTepiii focarae
COTEHb MUILHOHIB 1 HABITh KUIBKOX MUTBAP/iB; B | M1 Bon — Bix S5 no
100 THes4 DakTepianbHUX KTTHH; B | MM® 3aKpATOro NpHMIIIEHHS — 10
30 THCsM.

PoGora Ne 68
[Ipamuii niapaxynok dakrepii
y rpyuTi 3a C.M. Bunorpajachkum

Bunorpazcekuii C.M. 3anponoHysas npaAMuii miapaxyHok IPYHTOBHX
Gaxrepiit, AKHI ni3nime 6yB 1enio monudikosanwii [llynsrinoro O.

Marepiaan il ofaaananns: GakTepUIMAHA TaMNa; CTEPHIBHI
yawky [lerpi, npoGipky 3 Kopkamu 3 Bati a6o Goabri, mineTku ma |
MJI; BOJASHA DaHs; CIMPTIBKA; BArM 3 PI3HOBAKKAMM; TEPMOCTAT;
TEPMOMETP; CIPHHKH; ONIBEIb 10 CKIY; M'SCO-MENTOHHMIT arap,
JMCTUIILOBAHA BOJIA; 3pa3KH IPYHTY; PO3YHH CPUTPOIHHY.

Xinx poborn
3 rpyntosoi Gorrankn possenenus 1:10 micas S-XBHAMHHOTrO
300BTYBAHHSA NOAANLIIOrO BIACTOIOBAHHS nporsrom 10-15 cek. (s
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oCa/KeHHs TPYOHX MIHEPANbHUX WACTHHOK), CTEPHIBLHOIO
mikponineTkow Habepits 0,01ma GoBranku 1 HaHECITh 4MCTE Ta
JHEKMPCHE NpPEIMETHE CKIo. boBTaHky PO3NOALIITE PIBHOMIPHO Ha
romi B 4 oM, TLIONTY MOXHA 0OBECTH JIAMAHTOBHM OMIBLEM aDo 1L
CKJIO MOKIIACTH MUIIMETPOBHI narip 3 106pe OKPEeCICHHM KBAJAPATHKOM
(2x2 cm). ITicas mpocymyBaHHs NPeHapaT 3aKpilliTe Kpamicto
ctepuabroro arapy (1:1000), 3uoBy nigcymiTh 1 3adikcyiTe
abeomoTHHM criupToM. 3adapOyiite npenapar KapdOIOBHM PO3HHHOM
epuTpo3MRY, siKuii 106pe hapbye GakTepianbHl KIITHHH, ane He (apbye
rpynToBi wacTHukH, abo sadapbyiite 3a [pamom. [TpomuBaTH
sadapboBaHi mpenapatH NOTPIGHO 0OCPEKHO, 3py4Hiie e poduTH
IIAXOM NOCTYIIOBOTO OMYCKAaHHA Npenapary B psil HOCYHH 3 HHCTOK
gozoto. Ipu dapbysanHi EPHTPOIHHOM CKCTPA Npenapar A0CTaTHbO
thapByrari 20-30 xrmmH. SKIIO % CPUTPO3MH IHIIIOT SKOCTI, TO TIOTPIOHO
eKCTIGPMMEHTANBHO BCTAHOBHTH TEpMIH (hapOyBaHHs, OCKINIBKH
thapOyBaHHs THOMI AOBOAMTHCS TPOBOIHTH NPOTATOM 20-24 roamnH.

J1.M. HoBorpy/IchKiii peKoMeHIye s nocuienus gapbysanus
JI0/1aBaTH B PO3IHH EPHTPO3HHY HEeBEIHKY KinbkicTs CaCl,. [MiapaxyHok
GaxTeplil Ha MpPENapari NPOBOLTE 3 IMEPCIHOID CHCTEMOIO. Jocmia
NoKa3as, 110 MAPAXOByBaTH HEoOX1HO He MeHIe, Hbk y 100 nois 3opy
Ha koxHoMy npenaparti. [loTiM nifpaxyiTe cepeiHio KilbKicTh
MIKpOOpPraHi3MiB, Aka NpHNajac Ha 1 nose 3opy abo O1MH KBAPATHK
OKYJIAPHOI CITKK. 3HAI09H MUIONLY OKYIAPHOT CITKH, CEPEHIO KUTBKICTh
GakTepiil Ha Wili NNOWI Ta IUIONLY NpENapary, NipaxyHTe KIIBKICTh
MIKPOOPrafi3MiB, L0 NpUnajsac Ha 1 r rpyHry.

Ipuxnad nepepaxyrKy: SKuO 1IOLIA OKYISAPHOI CITKH JIOPIBHIOE
0,004 mm? (kpaii citkn — 0,02 Mm), To Ha 1 cM BiH By/ie NOBTOPIOBATHCA
25 000 pa3, a Ha BecsoMy npenapari — 100 000 pasis. [IpumycTimo, 110 B
O/IHOMY KBAJIPATHKY BHSBICHO B CEPE/IHBOMY 2 MIKPOOPTaHI3MH. 3BIICH
Ha BchoMy nipenapati 4 om® Gyze 2 - 100 000 = 200 000. ockinbky OpasiH
0,1 M rpyHTOBOi HoBTaHKH, posseneHol 1:100 uu 0,0001 r rpynTy, TO
18 KITBKICTH MIKPOOPIaHi3MiB MICTHTHCA Y BKA3QHIA HABKIL IPYHTY, a
B 1 r rpynty Gyae mictutues B 10 000 pasis 6usme (1 r: 0,0001 =10
000). 3siacu 200 000 - 10 000 = 2 Mapa. MIKpoOHUX KITHH. SKiio s
NPHIOTYBaHHs IPYHTOBOI GoBTaHKM Gpasii BOIOTHIE IPYHT, TO MPOBCAITH

! nepepaxyHOK Ha | I CyXoro rpymry.
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Henmomikom meroay Bumnorpamcskoro C.M. HeoOXiAHO BH3HATH
HEMOAUTHBICTE PO3MEHCYBAHHS HBUX | MEPTBHX KJTITHH MIKPOOPraHi3MiB.
Y cuy 1Boro 1 JaHi, OTpUMaHi 3a JIONOMOTOIO 1OT0 METOY, MOMITHO
NEPEBUILYIOTH (PAKTHYHKI BMICT HBUX DaKTepii y IpyHTI.

['pudu (Mycota) — aepobui rereporpogui (ocmoTpodHi) oprasizmu.
Ix ancenbHicTs 3anekuTs Bia THITY rpyHTY. HaitGinbima KinbkicTs rpubis
CIIOCTEPITAaETLCA ¥ BEPXHIX FOPH30HTAX, a TAKOXK Y WIACTHILI. 3
[IMOMHOIO KUIBKICTH IPHOIB Pi3Ko 3MeHIy€eThes. B oHOMY rpami rpyHTy,
34J1€KHO BIJL THITY MICTHTBCS Bl IEKUTBKOX COTCHb JI0 COTEHb THCAY, a
3arazibia foskuHa ridis gocsrae 700 M. MikpoMineTd — peiyuenTH
POCTHHHHX PELITOK.

CTiHK] TIrHIHIE/TI0N03H] CIIONYKH ICPCBHHH PYHHYIOTHCH 3aBIAKH
KHTTENIANBHOCTI, B OCHOBHOMY, BHUIMX TpubiB. Buainsioun B

Puc. 70. Ilpedemasnuxu yapemea epubiie: A — Myeor: 5 — Aspergillus; B -
Penicillum
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30BHILIHE CEPEOBHIIE pimomaﬂi'rui riipomTHdHl GCPMCHTH, BOHH
PO3UMHAIOTE OYIb-AKi OpraHiuHi cyberparn. ['pubu 6epyTs y4acTb y
mepeTBOPEHHI HITPOTEHY, dochopy, BiairpamTh poibk B
CTPYKTYpYBaHHI IDYHTY.

[puOH BNAMBAIOTL HA KHTTA MIKPOOPI-aHi3MiB | BHILHX POCIHH,
BHLLISIONH B TPYHT (i31070TIMHO aKTHBHI PEUOBHHH — BITAMIHH,
CTHMYTSTOPH POCTY POCITHH, AHTHOIOTHKH, TOKCHHH.

3a Gy10BOIO Milleniio rPHOH NOAIRIOTECH Ha 6uULyl i numcyi. Tidn
BHIIAX TPHOIB MAIOTh MONEPEYHI IIEPETOPOIKH — Cenmu. VYV HWKIAX
rpubiB Miueniii necenomeanuti (K 1 B axruromineris). [IpeacraBBHUKH
IBOTO KJIACY MAlOTh 100pEe PO3BHHCHHH, CHIILHO pO3ramyKeHHH MILICIIH
3 BEHKOIO KiIbKICTIO TaIioi/iHUX S7Iep, THIIOBI NPEACTABHUKH — POJIH
Mucor — ronoBYacTa ITCEHb Mae 100pe PO3BHHEHH, OHOKTI THHHHH
Mirteiit. Bizl HOBITPSHOIO MilleIi0 BHPOCTAIOTH Tihu, SIKI IUIOAOHOCATE —
CIOPAHTICHOCH, AKi 3aKIHUYIOTBCA APOTOIOHHM criopanrieM. HYactuha
3 HMX — MIKOPM30YTBOpIOBaul, 1HIIN PYHHYIOTh pPOCIHHHHIA omaj 1
JICPEBHHY.

Pobora Ne 69
Buznauenns 3arajibHoi KLILKOCTI MIKPOMIlIeTiB y IpyHTi

JUiisi BUAICHHA MIKPOCKOMYHHX TpHbIB 3 IPYHTY HAHOLILIL HacTo
BHKOPHCTOBYIOTH TMiJAKHCIEHI MOJIOYHOK KHCIOTOIO cycioarap 1
CHHTETHYH] CEpPEAOBHILA 3 MPOCTUMH BYIJICBOAAMH, HANpHKIan
cepenosunie Yaneka-/lokca. Kucna peaKiis npHrHiYye PO3BHTOK
bakTepiii.

Jlns rpuiB, MO HC PO3BHBAIOTHCS HA KHCIMX CEPCAOBHIIAX
HeobxizAHo iHriGyBaTH PO3BMTOK GAKTEpPii-KOHKYPEHTIB, HUIAXOM
pukopucTannd GapBHUKIB (GeHranbChKHil POKCBHH, KpHCTATIMHUH
(ioneTomii, ManaxiToBuii 3eenHii abo KoMOIHALLT 3 AHTHOIOTHKKAMH).
Jns CeneKTHBRONO BHAINCHHS rPUGIB i3 IPYHTY BHKOPHCTOBYIOTH TaKi
anTHGioTHEN: Xnopomiuerun (5 mr/n), neomiun (50- 100 mr/n),
meriumnin (50 mr/a), engoMinus (5-10 mr/m).

Marepiaau il ofnagmanns: caxaposa, NaNO,, MgS0,7H,0, KCl,
FeSO,, monouna kucnora, arap, dauin lerpi, npobu rpynty.
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Xin poboru

[Tpuroryiire cepepouite Yaneka-/lokca (caxaposa 30 r/m, NaNO, -
1 r/n, MgSO,-7TH,0 - 0,5 r/n, KC1 - 0,5 r/n, FeSO, - 0,01 r/a, monouna
kuciaora — 4 r/n, arap — 20 r/n).

[Tpoctepumsyiite i posnuiite cepenosuuie y yamku [lerpi. [l
BH3HAYCHHSA KUILKOCTI rpuOiB BUHKOPHCTAHTE PO3BEACHY TPYHTOBY
cycnensio 1:100; 1:1000. Onrumansia Temneparypa inky6anii 24-26°C
Ans dutemocT: rpubdis. Posranete sMmict yamok Tlerpi na 3-5 100y, Ha
6-10 100y Ha cepenosuii 3 nemon03010. OcranHii JAeHb MAPAXYHKY
Ha CCPEIOBHILI 3 JITHIHOM — Yepe3 2-3 THIKHI, HA TONOAHOMY TPYHTOBOMY
arapi — yepes 3-4 THXHI,

Pobora Ne70
BusiBiieHHs pi3HUX rpyn rpyHTOBHX rpubiB

I'pubu B rpyuti npepcrasneni HaipisHOMAHITHIIIAME U010
CHCTEMATH'YHOTO NOJIOKEHHS Ta XapuoBHX notped dhopmamu. Tomy s
IX BH/IUICHHS 3 IDYHTY, SIK i JUISl iHIHX IPYIN MiKPOOPTaHi3MiB, He MOXe
OyTH OIHOrO yHiBepcanbHOTO cepejosuina. Canporpodui IPYHTOB1
MIKPOCKOMIYHI IPHOM 3a 37aTHICTIO 3aCBOIOBATH Ti YW iHIM cybcrparu
00’€HyI0Th y pi3Hi XapuoBi GNOKH: CaxapomiTHYHi, po3Kiafaioyi
LeIION03Y, JIrHIH, XITHH, KepaTHH Toio. JIist BHIINEHHsA MIKpOMILIETIB,
AKI MIBH/IKO 3aCBOIOIOTH JICTKOAOCTYIHI BYTICBOIH BHKOPHCTOBYIOTH
cycmo-arap, cepenopniie Yaneka i ap. I'pubu, ski He BHTPHMYIOTEH
KOHKYPCHILIT 33 MOHOILYKDH 33 BHCOKHX IX KOHIIGHTPAILiil y CepeJIoBHILI,
BUALIAIOTE Ha ,,FONOAHMX" CEPENOBHILAX — BOJIHHii arap, arap 3
PYHTOBOIO BUTHKKOIO, arap 3 posseaeHusm y 8-10 pasie cycnom. Ha
UHX CEPE/IOBHILEAX OLTBINICTL MIKPOMIIIETIB PO3BHBAIOTHCH MOBLILHO i
YTBOPIOIOTE IPIOHI (2-3 MM B jiameTpi) Konowii, Biagineni oana Bix
OJLHOI, O CTIPHAE BUILIEHHIO TPHGIB y uncTi KyasTypu. [lns Butinenns
MIKPOCKOTITIYHHX rpubiB i3 rpyHTy HAibinsm YacTo BHKOPHCTOBYIOTH
IKHCIIEHT MOTIOYHOIO KHCIIOTOKO CYCIIO, arap | CHHTETHYHI CepeNoBHILA
3 HPOCTHMM BYIICBOAAMH, Hanpukian cepenosume Yaneka-Jlokca.
Kicna peakuis npurnivye possurox Gaxrepiit. Jlns rpubis, wo e
POBHBAIOTLCH HA KHCNHMX CepeIoBHIAX HEOOXIIHO IHriGyBaTH po3BHTOK
OakTepiii-kOHKYPEHTIB, mo 3AilcHIOEThES 3aCTOCYBAHHSIM
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pisHOMAHITHHX OapBHHKIB — GEHranbCLKUIA POKEBHIL, KPHCTAIIMHII
dioncToRMil, MANAXITOBHIT 3eCHHiT 200 koMOiHali 3 aHTHOI0THKAMH.
J11# CENEKTHBHOTO BH/LIEHHS IPHOIB 13 IPYHTY BUKOPHCTOBYIOTE TakKl
AHTHOIOTHKH: XJOPOMINCTHH (SMr/n), HEOMILHH (50-100 mr/n),
nenitia (5S0mMr/n), engominms (5-10 mr/n).

Xia podoru

Jlis BHSABICHHS PISHMX IPYN IPYHTOBHX rpubiB 3acTocyHTe
CeNEeKTHBHI CEpPeI0BHILA, TEXHONOTIA MPHIOTYBAHHSA SKHX HABOAHTHCH
HIKYE.

Cepedosuiye Yanexa 015 naicnaeux 2pubie caxaposa— 30, NaNO,
-3, KH,PO,- 11, MgSO, 7TH,0-0,5r, KCI-0,5r, FeSO, - 0,01 1,
gona — 1000 mm. Jlns yTBOpeHHs TBEPAOrO CEpeoBHINA HEODX1IHO
nonatu 1,5% arapy.

Cepedosuuge 08 zpudis, o pyunyons eion03y. Ha nosepxuio
CeNeBHX TIIACTHHOK MOKIAAITE KUl (iABTPYBalibHOIO mnanepy,
HPOCOUCHHX POITHHAMMA MiHEPaIbHUX coneit. MOKHA BUKOPHCTOBY BATH
PO3UMH 3 JUKEPEIoM HiTporery y Gopmi CIpUaHOKHCIOro aMOHIKO (CUTh
}i31070TI4HO KMCHA, CIpYAHOKHCIHMIT aMOHIA — 1.5 T, Kanii
(pocdoprokucIHil 0OHO3aMIIIEHHI — | T, MaTHI cipuanokucani — 0.5
I, 3ami30 CIpYaHOKHCIE — CNIH, Mapraseib CIPYAHOKHCIHH — CITIAH,
BO/NA AHCTIUIBOBaHA — 200 M) | Y BHITISI A30THOKMCIIOTO KAl (cinb
(i31010T1MHO KMENa, KAl a30THOKNHC il —4 I, Kaumii dochopHoKHCTHI
apo3aMimenuii — | r, Maruiii cipuanokucanii — 0.5 1, HaTpiii XA0pHCTHi
—0,5 1, 3a11i30 CipYAHOKHMCIIE — CITLIM, MAPTaHETlh CIPYAHOKHC/INL — CIIIH,
pofa aucTHaboBaHa — 200 ma) crepumizas npu 1 atm. 30 xB.

Cepedoguwe 018 Mikopusnux zpubie. J1o arapusopatoro cycia
miunicTio 2 Ban. nonmaiite 6amssko 0,5% rpubOHOro eKCTpakTy.
Ipuzomyeanna 2pubnozo excmparmy. [Lnogosi Ti1a 3BHHAHHHX ICTIBHHX
rpHGIB MoMMiiTE, HOAPIGHITE 1 3A/THATE XONOIHOIO BO/IOKO. 3aIHUNTE Ha
Hiy y npoxosoaHomy micii. ITicas HacTowBaHHA BIAKMITE,
npod)iAETPYIITE | NPOCTEPHI3YITTE NEPIOANUHO NPOTATOM TPHOX JIHIB
teky4um mapom 30 xB., KOKeH AcHB noaapaiite  no 0,5%
CTEPHAI30BAHOTO IPUOHOTO EKCTPAKTY J10 POITONICHOTO 1 OXONOIKEHOTO
a0 60 °C cTepHABHOTO CEPeAOBHINA 3 JOTPHMAHHAM HEOOXIAHOI

) AHTHCENTHKH.
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Jnst eudinennsn opincdcie HaiTHACTIIIE BUKOPHCTORYIOTE CONONOBE
Cyclio, a 13 CHHTCTHYHHX cepenoBuul — arap Cabypo (r/n): rmrokosa —
40; nenrton — 10; arap — 20 1 moko3o-amMoHIitHe cepenosuie (r/n):
rmokosa — 20; (NH,),SO, - 5; KH,PO, — 1,95; K HPO, - 0,15; MgSO,
- 0,5; NaCl - 0,1; CaCl -0,1; arap —20. nns 36aradeHHs (akropamu
poCTy IHOAI [0 CepejlOBHIN A0JaKTh BHHOTpaaHuM cik (3%),
apikkosui (0.2%) 1 m’scamit (0,3%) excTpakTi.

Jlns npurHIYeHHs pocTy OakTepiil 1| aKTHHOMILETIB CepeIOBHIINa
MIAKKHCIO0TE 10 pH 4,5 MinepanbsHumMi ab0 OpraHiYHHMH KHCJIOTaMH.
JUnst MIKMCICHHA CHHTETHYHNX CEPEIOBUIL BHKOPHCTOBYIOTH COMISHY
KMCIIOTY, a JUld PYCIIOBHX — MOJIOYHY, THMOHHY abo BuHRHy. Jlins
MJAKHCICHHA 3aBOJICHKONO CONOA0BOTO Cycia A0AarTh 3-4 Mi/n
KOHUCHTPOBAHOT MOJIOYHOI KHC/IOTH B PIJIKE arapH30BaHe CEPEI0BHIIE
micis cTepuiizaii 6e3nocepen Lo nepe/l po3nUBaHHAM y yaniksu [letpi.
Akiio BHKOpHCTOBYETHCSH 3 %-HHMIT arap, TO CEPeA0BHUILE 3ACTHTAE HABITh
npu pH 4,8.

JAns npurHivenns pocty 6akTepiil Takok BHKOPHCTOBYIOTH
aHTHOIOTHKH MIMPOKOTO CNEKTPY Ail: crpentominun 80mr/n abo 100
on/mn, neniuumn (20 — 40 ox/mn), nesominetun (50 mr/a). Ix
A0/1al0Th Y CEPEAOBHIIC OKPEMO 1 B KOMIUIEKCI, %K 1 OpuH poboTi 3
rpubamu. Pict rpubiB 0OMekylOTh, 1013090 B CEpeROBHIIEC
cneundiuni pewosunn: audenin (0,5 — 0,01%), Guuauy xosu (0,25 —
0.5%), reaypit kanio (0,05 — 0,15%), npomnionar Harpiw (0,15 —
0,25%) abo neski GapBHUKH.

6.4. Jlocaizkenns aKTHHOMINETIB, MOMIMPENUX V IPDVHTI

AKTHHOMIUCTH (acfis — npoMinb; myces — rpub) — 1e cBoepijui
MIKDOOPIaHi3MH, SKi MOEAHYIOTH BIACTHBOCTI GakTepiii | YBLIBOBHX
rpubis. THNOBI NpeicTaBHUKH AKTHHOMILETIB MalOTh nobpe
BHpa)eHHH Mminemit. Ha piaminy Bin yBinsosux rpu6is mineniii
AKTHHOMILICTIR SIB/1A€ COBOIO OJIHY BENHKY JIyKe PO3ranmyKeHy KJIITHHY.
Hiametp ridis akTuroMIneTiB cxnagae 0,1 1,0 mMxM, mo npudnusno
B 10 pasis Menme Bi miameTpy ridis yBiTbOBHX rpubie. Jlosxkuna
MQIB y aKTHHOMILETIB A0CATAE NEKITBKOX MUINMETPIB, a B AIHCHHX
rpubIB — AEKLILKOX CAaHTHMETPIB.
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Puc. 71. Mpedemasnuxu akmunomiyemia: A — Dermatophil; b - Actinoplane;
B — Micromonospora, I"— Streptomyces; J1 — Microbispora; E —
Streplosporangium.

3 rpubamu X 00 €AHYE TAKOK 3AATHICTh POSMHOAYBATHCS CIIOPAMM.
Huskde HaBOAMTHCH XapaKTEPHCTHKA HAHOLIBII IOLIMPEHHX IPYHTOBHX
AKTHHOMILIETIB.

IOnTHHHA CTIHKA MILEIio aKTHHOMILETIB 3a OyI0BOK noaidHa 10
obonoHKH rpam no3uTHBHUX BakTepiit. Sapo ue Mae aaepHoi MeMOpaHu
| He BiaMmexkoBane Bif uuronnasMu. BigeytHicrs oQopMiIeHOro A1pa
BIPI3HAC AKTHHOMILETH Bill YBUIBOBMX IPHOIB i CHOPIAHIOE iX 3

, Bakrepismu,
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Konouii akTHHOMIIETIB IMIUTBHI, HE 3MOYY IOTECS BOHOIO, NETNEI0 HE
3aX0NmoTheA. Bonn ByBaroTh ckaamuacti, OyrpHcTi, Kopkonosi6Hi,
puue rmajki, 6e3daperi abo nirMeHTOBaHi.

3abapsienns KOJMOHI Moxke ByTH cuHIM, (ioICTOBHM, YepBOHIM,
KOBTHM, POXKCBHM, 3CIICHAM TOI0. Milieniil akTHHOMILET HA MOKHBHIX
cepeoBHIIax AHQ)epeHIHOBaHMIt: OJIHA YaCTHHA 3aHypeHa y cyberpar
(cybcrparHuil Minenii), Apyra 3HaXOAWTHCH HaJ cybcrpatom
(MOBITPAHMH MILETIH).

Ha unrkax noBitpsHoro miuesnito yTBOpIOIOTECS CHNOPAHTIEHOCH 31
criopami. 3a 6y10B010 COPaHTiCHOCH ByBAIOTH IPAMUMH, XBHIISCTHMH,
cnipajenogiOHUMHM Ta KinkyacTHMH. Byaosa i posmimenus
CHOPAHTICHOCIIB, THII CMIOPOYTBO-penHs, hopMa i posmipu crop €
J1arHOCTHYHHMH O3HAKAMH TPH BH3HAYCHHI CHCTEMATHYHOIO
MICLIE3HAXO/DKCHHS aKTHHOMILICT.

AKTHHOMILETH PO3NOBCIO/UKEH] Y BO, HA POCTHHHHX 1 TBADHHHUX
pewiTkax, ane ocobnnso Gararo ix y rpyHtax. Xapaktepruii sanax
CBIKOTO BOJIOTOTO IPYHTY, 3yMOB/ICHHIT HASBHICTIO B HEOMY AKTHHOMILICT.

3aBJsIKM 31aTHOCTI A0 NPHCTOCYBAHHS, AKTHHOMILETH €
MEPEBAKAIOUO0 IPYIOIO MIKDOOPIaHI3MIB Y IPYHTaX HU3BKOI POIIOUOCTI,
CYXHX, YCTCILHUX, 3aCONCHHX Ta JY/KHAX, HE CIPHUATIMBUX JUIS IHIINX
rpyn MikpobiB, 0COBAMBO THX, IO 3HAXOMATHCH HA HEPLIUX CTaifgX
IPYHTOYTBOPIOIOHOTO [POLIECY.

Bonu nepepaxaiors y pomounx rpynrax Y 3aCyUIIHBI [EPIOAH.
AKTHHOMILCTH aKTHBHO I1ePETBOPIOIOTH OpraHi4Hi Ta MIHEpaJIbHI peyo-
BHHH, 3aBAKH aHTArOHICTHYHHM BIACTHBOCTSIM CHIILHO BIUTHBAIOTH HA
opMyBanus MIKPOOHMX LCHO3IB, € MPOAYICHTAMH $13ionoriano
AKTHBHHX PEYOBHH — aMIHOKHCIIOT, (JEPMEHTIB, BiTAMiHIB, aHTHOIOTHKIB.

OnTumanbHa TeMieparypa Ui po3MHOKEHHS Me30(IUTEHIX
akTuHomineT — 23-30 °C. Ilpomenucti rpubxu POCTYThb V JIOCHTH
umpokomy inrepsati pH 4,4-9 npu onramymi pH Mmix 6,8-7,5.

Podora Ne71
Busipnienns pisunx rpyn akrunomineris IPpyHTY

Y nopisasAHHI 3 rpuGaMu 1 GaKTepiAMH aKTHHOMILETH MOXKYTHE 100pe
PO3BHBATHCA NMPH HU3BKIH BONOrOCT! MOXKHBHOTO cyberpary (mpu 8-
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10%). TomMy y rpYHTax MOCYHUIHBHX 30H, 2 TAKOXK TIpH 3aCyXax
NEPCBAMAIOTHMH MthOOp]"aHBMéIMH y IPYHTi € TPOMEHHCTI TPHOKH.

3aneKHO BiJl THITY IPYHTY Ta IHIINX CKOTOTIYHHX YMOB iX BMICT
konusaeThes Bim 5 o 70 % i cknanae Gaussko 30% 3arankHOro
MikpOBHOTO HaceneH s rpynTy. [pyHTOBI canpodiTai Gopmu — B
OCHOBHOMY aepoOH.

Xin poborn
KopHCTYIOUHCE HIKMEHaBEICHHMH NPHITHCAMH NPHTOTYBAHHA

CeleKTHBHUX CEpEeJOBHIN, BUINITh Pi3Hi IPYNMH aKTHHOMILETIB 3

BiOpaHuX Npod IPyHTY.

1. Kpoxmam—20r, KHPO,- 0,51, MgSO,7H,0-05r, KNO,-1,0r,
NaCl-0.5r, FeSO, 00] r, arap — 30 1, Boa — 1000 mu1, pH‘? 2-74.

2. Tlenton — | 1, moko3a — 5 ., MgSO,7H,0 - 0.4 1, KHPO, -04r,
arap — 30,0 r, npouiBKeHHil BIIBap KapToii — 100 r {KapTOIT'IHJ
BapiTh B 200 M BOM 1 JIOBEIITH BO10IO 00’€eM J10 1 n), pH 7,2-7.4.

3. Topoxosamyka— 10,0 r; rmokosa— 10,0 r, NaCl - 5.0, CaCO,-1r,
arap — 30,0 . Boma — 1000 mx, pH 7,2-7,4.

4. M’sicumii excrpakt— S50, 0 v, merrron — 4 1, NaCl — 2,5 1, AphKuKoBHd
eKcTpakT — 5 mu, rmoko3a — 10 1, arap — 30 r; Boaa — 10 1000 mn, pH
7.2-74.

5. Kpoxmans — 10 r, apixpkosnii exetpakt — 10 M1, KYKYPYA3THHH
excrpakt— 10 1, NaCl—2 1, arap — 30 1, Boga — a0 1000 mn, pH 7.2-
74.

6. Haiifinpil NOMMPCHUM CEPENOBHUIIEM IS MIAPAXYHKY
AKTHHOMILIETIB Yy TPYHTI € KPOXMAIbHO-aMIa4HE CEPEI0BHILE:
(NH,),S04 - 2 r, K,HPO, — 1 ., MgSO, JH,0 — I, NaCl - 1 1,
CaCO, - 3 r, kpoxmans — 10 1, arap — 20 r, Boga 1000 mu1.

Po3Be/icHHs IIPH 3aCIBaHHI TIOAKHBHHX CEPEIOBHIL BI3bMITh 3aJIEKHO

Bin nepenbadyBanol KINBKOCTI aKTHHOMILETIB Y JOCHIUKYBAHOMY

cyBeTpari, 30Kpema, 3 IpyHTY IpHroTyiire GOBTaHKY 13 po3paxyHky 1 r

rpyuTy Ha 10 Mn Bomu i mocis 3poGite 3a3BuHai 3 2-4-r0 POIBCACHHS,

robro 1:100, 1:1000, 1:10000. Ha NOBEpXHIO CEPELOBHIIA, AKE
suaxoaurees v anmi Merpi, nanecits 0,05 ma Gosranku (1 Kparniio),
pO3ITPITE i1 ImaTEeM no nosepxHi abo x OOBTaHKY JMIIANTE Y Yann
' TleTpi 3 NOKHBHAM arapoM. 3acisHi YK JANMIUITE OPH TeMiepaTypl
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25-28 °C wa 7-10 auis. V Garars0x akTHHOMIUET KONOHIT MOKPHTI
NyXHacTHM, bapxatucTum abo MyYHHCTHM HANBOTOM, Y GUIBINOCTI
PI3HOKOIbOPOBOTO 3abapeaentsn — Oypi, 4OpHIi, *OBTI, YepBoHi. Inoxui
BOHH PO3MILIYIOTHCH KOHLIEHTPUIHHMH KOJIAMH.

OZHIE 13 OCHOBHHX MIArHOCTHYHHX O3HAK JUIS BU3HAYEHHSA BHILY
aKTHHOMILETIB € OynoBa crnopoHociie. s ULOrO KOPHCTYIOTECH
TaKHMH CepejlOBHIIAMH:

CepenoBuie 3 MiHEPaJIbHHM JDKEPEIOM HITPOTEHY: KNO, - 1,
K,HPO, — 0.5 MgSO,7H,0 - 0,5 r, NaCl — 0,5 r, FeSO, - 001 r,
Kkpoxmanb — 30 r, arap — 30 r, Boga — 10 1000 M.

Cepenosuuie 3 opranigsum kepenom HITporeHy: Oyabiion
Xoruurepa (700 mr % amiHHOTO HiTporeny) — 30 mm, menton — 5 1,
NaCl - 5 r; rmoko3a -10 r, arap — 30 r; Boga — o 1000 .

6.5. JlocaiizkeHHs BOIOPOCTeil, TOMKPEHHX V TPYHTI

[pyHTOBI BOZOpOCTI, Ha Bi/IMiHY Bijt iHIIMX MIKPOOPraHi3MIB IPYHTY,
MAIOTh 10CHTEL KPYITHI PO3MIPH 1 3€JICHE, CHHBO-3€1eHe a60 KopHUHEeRe
3abapBieHHA.

Cunvo-3eneni godopocmi (Cyanophyta) marors XapaKkTepHe CHHBO-
3CNEHE 3 PI3HUMH BIATIHKAMM 3a6apBiCHHSA, NpocTy OynoBy KIITHH,
KniTiER 6e3 odopmieHoro sipa i xpomarodiopis. Y TPYHTI IPEACTaBIICHI
B OcHOBHOMY nopsaakamu Chroococcales, Nostocales i Oscillatoriales.

Hopsanox Chroococcales waii6inem MpUMITHBHMIL. [lnst rpynTis
MpUTAMaHH1 BUIH poy Microcystis — MIKDOCKOTIYHI, bezdopmui abo
OLIBLI-MEHII OKPYIAi CAM3HCTI KOMOHIT 3 APIGHUMM WIAPOBMIAHKMIL
KITHHAMH, K1 Xa0THYHO PO3MITIEH] Y CIH3i.

[Mopsinok Nostocales mupoxo npencrasaennit Y PI3HOMaHITHHX
rpyHTax. HaitGinem wacro sycrpivaiorscs NPEACTABHUKH POJIIB
Stratonostos, Sphaeronostoc, Amorphonostoc i Cylindrospermum. Jlesxi
3 HHX 3JaTHI Y Mac PO3POCTATHCA MO IMOBEPXHI IPYHTY. Stratonostos
YTBOPIOE KPYIHI KOTOHIT (10 JeKinbKox CAHTHMETDIB Y mepepisi).
Beepeauni minsnoro CIHM3Yy, AKHI YTBOPIOE KOTOHIIO XA0THYUYHO
PO3MIILIEHO GAraTto HHTOK, AKi CKIANAKTHECS 3 HIapo- abo AKKONomiGHmx
BETCTATHBHUX KIITHH, CEPEl NKMX MICHSIMH 3yCTPIualoThes MOPOXKHI
KINTHHH 3 TOBCTOI0 0D010HK010 a00 retepo umers i CIOPH.
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[peacTaBHUKH TIOPAAKY Oscillatoriales MalOThL TPOCTY HHUTHACTY
Oyn0BY, HE MaKOTh IeTEPO HACT i criop. Ix mocuTe Gararo y IPYHTI,
ocobnuBo Gararo NpeACTABHHKIB POJIB Phormidium, Lyngbya i
Microcoleus. ¥y Phormidium HATKH MaKOTh CHH30BI HOXJTH, 3aBIAKH AKHM
nerko 3'eQHyioThes y nuisku. Ha 3a0py/IHEHOMY TPYHTI 9acT1o
3yCTPIMAIOTHCS MITIBKH TEMHOTO, HOPHHUIBHOTO KOILOPY-

3eneni sodopecmi (Chlorophyta). XapakTepHOIO 03HAKOIO €
HASBHICTH Y KJIITHHAX BOJAOPOCTEH xpomartodopie piznol Gopmu,
3a6apBICHUX Y YHCTO 3ENCHHIL KOMIp. Y nepepakuiii GUILIIOCT! BOHM
nauy3Ho pO3CiAHI cepes TPYHTOBHX HTacTHHOK. V rpynTi nobpe
npeacrasieni nopaaku Volvocales, Protococcales, Ulotrichales i
Siphonales. Cepen mpeACTaBHAKIB NOPSAKY Volvocales naibinbi
xapaxtepti Chlamydomonas — O/THOKJITHHHI PYXJIMBI OpPraHizMi. Ha
nepeiHbOMY KIHIL T1/IA AKHX € 1B JUKTY THKH.

[pPyHTOBI NPEACTABHHKH MOPAIKY Protococcales Garato YHCICHHI.
[1e OAHOK/IITHHHI, HEPYXOMI OPraHi3MH HaiinpocTiwoi Oysosd. Maibke
y BCiil TPYHTaxX 3yCTPIMAIOTECA BHIH POy Chlorella — maponoaitmi
KIITHHH I3BOROTIONIOHAM xpomatodopom, Chlorococcum — BOJIOALIOTH
IHGoKoUALIENoMIOHNM XPoMATOOPPOM, PO3MHOKYIOTHCS 300CNOPAMH.
nopsaaok Uletrichales — GaraToKJIITHHHI, HHUTHACTI (Gopmu,
POIMHOKYIOTECS 300cTopamMu abo pO3NajaHHAM HHIOK Ha OKpeMi
KTITHHH.

HKoemo-zeneni eodopocmi (Xanthophyta) y TpyHTax
eBararoumcenbii. OCHOBHHMI 03HAKAMH € AHCKONOAI0HI XxpomatodopH
AKOBTYBATO-3€/ICHOTO KONbOPY Ta JBA UKTYTHKH PI3HOI JOBKHHN
(pisnomkryTHKOBI — Heterocontae). Ipyntosi dopmu — Pleurochloris,
Bumilleria, Tribonema, Botrydium.

Jliamomosi eovopocmi (Bacillariophyta) BonoalioTh Npo3opHMH
JBOCTYNKOBHMM 000JOHKAMHK KJIITHH, NPOCOYCHI KPEMHE3EMOM
(nanimp).y TPYHTI 3yCTPIMAIOTECH JHLIE OHOKIITHHHI, BLIBHOMKHBY Ul
hopMH.

Esznenosi sodopocmi (Euglenophyta) — OHOKIITHHHI PYX/ITHBI
OpraHi3MHE, HA NEPEAHBOMY KIHLI TLIA € JUKTYTHK, 3C/ICHUX xpomarodop
| uepBOHE 04KO. Y IPYHTI BHABICHO IHLIE aekinska dopm, ane
3yCTPIYAIOTh AOCHTH YACTO, 0CODINBO Y 3a0pyAHEHHX 1 DOMOTHCTHX

! TpyHTax.
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[Tpu mocranosui KynsTyp IpyHTOBHX BoIOpOCTEii BHKOPHCTOBYIOTH
3aranbHONPHIHHATI PHHOMH MIKPODIOIOTINHOT TEXHiKH, 110 CTOCYETHCA
CTCPHILHOCTI MOCY/LY, HOKHBHIX CCPEIOBHIL, BOJH Ta IHCTPYMEHTIB.

3aBasku (isionoriuniii cneundini Bogopocreii, sk (ororpodunx
Oprafi3miB, fKl HE NOTPEOYIOTH rOTOBUX OpraHiYHUX PEYOBHH, iX
BHpolytoTE abo Gesnocepeanbo Ha rpyHTax, abo y MIHEpanLHOMY
[OKHBHOMY CEpefoBHILL, ane 060B’A3K0BO Ha cBimmi. Y nepuiomy
BUNAJIKY JOCHIDKYBAHHH IPYHT CIYKMTh OJHOYACHO i 06’ €KTOM
BHBYCHHA 1 TIOKHBHHUM CYOCTpaToM, y Apyromy — BUKOPHCTOBYETHCH
JIHILIC HEBE/TMKA HOTO MOPILIA JUTA 3aCiBY Y KyIsTYpy. Kynstyps Heo6ximo
BHCTaBIIATH 5K MOXKHA DIMIDKYE 10 CBITHA, aJic HE HA NPAME COHAUHE
OCBITACHHA. B OCIHHBEO-3HMOBHIT nepion HEobXiAHO BHKOPHCTOBYBaTH
A0/IaTKOBE OCBITJICHHS ENIEKTPUYHOIO 1amnoio 300-500 sar.

Pobora Ne 72
Busnavyenns 3araasnoi Kiskocri ITPYHTOBHX BOAOpPOCTE

Kinekicuuii miapaxynok rpyHToBux BOIOPOCTEH 1a€ yABY Npo
KUIBKICTh KJITHH ¥ | T IpyHTY.
Marepianu it o6naananus: npoou rpynty, ueHTpudyra

Xin podorn

Memoo npsamozo nidpaxynxy nasacku ipyrimy. CTEpHIbHY CBIKY
npody IpyHTY HOBENiTH 10 NOBITPSHO-CYXOr0 CTany, noapibHiTh i
nepemimaiite. BisbMiTes HABAXKKY 5 I 1po0M 1 posmilaiite y Hesemkiit
Kparn Boau. 3abepite kpynui yacTHHKH IpynTy. Kpanmo nakpwuiite
HOKPUBHUM CKenblieM (BOJa He NOBHHHA BHCTYNATH 3a Kpai CKeblLs)
Ha xpaii kpanni, mo snaxomurses Ha NPEAMETHOMY CKIIl MOCTaBTE
pedpom mijx kyrom 45¢ MMOKPHBHE CKeJiblE, 00epexHo MoKIaniTh Ha
Kparo Tak, mod y uiit e yropunnes Gyns6anrku nosiTpst. Kpanuns
MOBHHHA 3aMOBHHTH BECh MPOCTIP Mik MPEIMETHHM CKIOM i He
BHCTYnath 3a kpai. Hanaumox BinGepite 3a nonomoroso CMYKOK
(hireTpyBankHoro nanepy. [Ipenapar posrnsnkre min MIKPOCKOTIOM i3
30UIbIIeHHAM 06 ekTHBaA if okyispa (40x15 um 60x15). [Minpaxyiire sei
BHABICH] KniTHHK. CKeMbLe NPOrsSHETE Bl O1HOTO Kpao NOKPHBHOIO
CKENIBLA /10 1HIOTO B3H0BK HAHECEHHX WITPHXIB 3BEPXY 10 HH3Y.
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CMYKKH TIPOIIsAiiTe noueproso. OTpUMaHy Mics MApaxyHKy undpy
noMuoxkTe Ha 200 jyisi BCTAHOBIEHHS KillBKOCTI KIITHH ¥ 1 T' IPYHTY.
[MiapaxyHOK HPOBEAITH TPHHI 1 BU3HAYTE CCPC/HE 3HAUCHHS.

Memod Bunozpadcwkozo y modudixayii E.O.Imunoi. Hapaxkky
rpyuty | r 3anmiiTe 4 M1 IMCTHILOBAHOT BOJIH, sboeraiTe 2-3 XB.,
HAJ0CANOBY PIAMHY NMOKIAaAiTh Ha BiacTowoBanus 30 ¢, 3nuHTE Yy
uerTpuyry npobipky. Onepaiiio NOBTOPITH HIC JBIYI, JOAAKH 10
ocaay nmo 3 Mi BOJH.

Bei cymimi 3nmiite pasom. Ocajl BUKHHETC @ HALOCALOBY PLIMHY
NOMLNITH HA TPH PIBHMX YACTHHM, SIKI PO LeHTpUdyTYiiTe NpoTsrom |
xB. ipn 500 oBeprax 3a cexyHay abo 2 XB. Ha pyuHiii ueHTpHpy3i.
Hajocanosy piiaHy BHKHHBTE, a 0caj notpiben Oy/ae s nojaibmx
pocaimpkensb. Kowken ocaji po3BeiTh JMCTH/IBOBAHOKO BOJIOK) J10 ICBHOTO
06 emy (10-40 M), 3anexkHO BiA rYCTOTH CYCHEH3ii, AOCIHLDKCHHA
nposojTe okpemo. Ilicas j0bporo nepeMinlyBaHHs Ocaxy HabepITh
MIPHOIO MNETKOI 1 M HAZOCA/I0BOT PLMHM | BHIYCKaOuH il MO
KpanuisiM, HiApaxyiiTe KUIbKICTh kpanenb y ubomy ob’emi. Onny 3
Kpanesnh NOMICTITE Ha PaxyBajibHy MIaCTHHKY. Y JaHOMY BHNAJIKY
KJITHHH BOZOPOCTEH MOXHA PaxyBaTH HE y BCii kparuil, a e y S!, |
a6o '/, wacTuni, T06TO y KOXKHIH TPETIH, yeTBepTii a0 n'ATIi CMYy XLl
3a71€KHO BiJl TOO CKUJIBKH CMYKOK MOMIIIAETHCA M NOKPUBHHM
CKeLUEM. MIIPAXOBAHE YHCIO0 KIITHH NOMHOXTE Ha KOe(ILIEHT, AKHH
MOKHA OTPHMATH Y PE3YIbTaTi NEPEMHOKCHHSA YHCE. 3HAMCHHHMKA
poGy, BCTAHOBNEHOTO YMCA Kparnesb B | M1 Ta 4ucia MIT Hal0CaJl0Bol
PUIHHH.

Hanpuxiad, AK10 npopaxosaso '/ Mil, y 1 mi 0yao 24 kpanui,
a BCH HAZOCAA0BA pPLAMHA cranosuTs 20 M, To KoedilieHT Oyae
aopisuiosary 5 - 24 - 20 = 2400. Iludpy miapaxyHky BCIX TPLOX
cycnemsiii ApocyMy#iTe, ¥ pe3yibTaTi OTPHMAETE KUIbKICTh KINTHH
y | r rpyHTy.

[]

SKIN0 HEMAE MOAJTHBOCT] ONIPALIKOBATH CBIKC310PAHHH [PYHT,
10 HaBakky | r nosirpsano-cyxoro rpynty sadikcyire 4%
posyuHoM (opmaniny 1 a0 obpobku 30epiraiTe y 3aKpHTOMY
nocyal.
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6.6. loclijKeHHA HANNPOCTIINHX, NOIIHPEHHX V IDVHTI

3HaueHHs HAWNPOCTINIMX Ul IPYHTOBHX NPOLECIB 1 POAKOYOCTI
IPYHTY II€ HEJIOCTATHLO BHBYCHO. OCHOBHA PO/b HANIPOCTIIIHX MONATAE
B TOMY, [0 BOHH, JKHBISYHUCL DAKTEPIsAMH, 3HAYHO 3IMEHINVIOTH 1X
KINBKICTE, BeTanosneno, Hanpuknaa, mo ojHa IpyHToBa ameba
Naegleria gruberi 3a nepioa Mix il NOALIaMY MONTHHAE B YHCTIH KYJTBTYPI
npubmusno 130 000 Gaxrepiit. HaitnpocTimi XapayOTeCs B IPYHTI 5K
KOPHCHHMH, TaK 1 IIKIUTHBHMH OaKTEpisM.

Y 3MiniaHux KyJIbTypax NpPHCYTHICTH HAHMPOCTIMIHX CHPHIE
nocunennio (ikcauii azoty aszorobaktepom. [IpumyckaioTs, 1o,
SHHILYOYH 9aCTHHY DaKTepiil, HAlIPOCTII CIIPHSIOTH KHTTEMSIBHOCTI
THX HI0 3aJIHINAIOTHCH, BUAUIEHHS amed 1 1HQY30pii CTHMYIIOTE
a30TIKCYI0UY 3/1aTHICTbL a30To0aKTepa.

Amedbu Tta imdysopii Colpoda steini y xyneTypi 3
Lesutoo3oposkiaaatouoio dakrepicto Cylophaga sp. ciipusiig 6inbi
IUBHIKOMY PO3Haay UET0N03H. AHAIOTIYHI JaHi NP0 CTHMYISIIO
BCTAHOBIICHI 1 115 mpoiteciB amonidikanii 1 Hitpudikami. Ienyrors nani,
1110 aMeOH BIUIMBAIOTE HA OKHCIIOBAHHS IIYKPIB DaKTepisiMH.

KuIEKiCTh BUJIIB HARNPOCTININX, 3HANHICHUX Y TPYHTI, A0CATAE BiIbiie
300. Bonn BiIHOCATBCS JI0 TPLOX KIACiB:

» capkodosi (Sarcodina) — ame6u, YepenamkoBi KOPCHEHDKKH Ta
consynuku. JIo HaiibinbIn THIOBHX IPYHTOBMX amed Haliexars
Naegleria gruberi, Vahlkampfia, sxi MaloTh [DKTYTHKOBY CTaJIi0 Ta
Hartmanella hyaline. Yacto sycrpiuaiorscs B rpyaTi Amoeba
verrucosa, A.terricola, A.radiosa, hyalodiscus guttula Ta inmi.
AMeDH MOXKYTB PyXaTHCH 110 Jie/lb BOJIOTOMY TBEpAOMY cyberpary
Ta 3aBISKH LBOMY TIOPIBHAHO 100pe MPHCTOCOBAHI 110 KHTTHA B
IPYHTI, 3yCTPIYAIOYHCEH B HBOMY THKOJIH B IYKE BENHKIH KiJIBKOCTI.

7 Oxceymukonocyi (Mastigophora, a6o Flagelata). Tpyutosi
JUKTYTHKOHOCH1 — pibHi 6e36apeui Gopmu, sKi KHBAATHCH
DakTepisMH | YaCTKOBO OCMOTHYHO FOTOBHMH OPraHiMHHMM
CNONYKAaMH, aj¢ 1HKOMH B IPYHTI 3yCTPIHAKOTHLCA | POCHHHHI
JUKTYTHKOHOCI 3 3C/IEHHM TTMEHTOM — eBTIICHH. Cepen rpyHTOBHX
JUKTYTHKOHOCIIB Haibinbml BiIOMI HpeACTaBHHUKH pOiB
Cercomonas, Oicomonas, Bodo Ta iu. Lle ayske api6ui popmu sin 5
1o 20 p.
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» ingoysopii (Infusoria, abo Ciliata). Indy3opii kpynnimi 3a
JUKTYTHKOBHX 1 1M BaX4e ICHYBATH B rpyHTi, B NIBKOBiH BOML. B
rpyHTI KHBYTh ApiGHi popmu Colpoda cucullus, C. steini, Colpidium,
Chilodon, Gonostomum affine, Oxytricha pelliorzella Ta nesax 1HII.

Pobota Ne 73
BusiBjieHHsl [PYHTOBHX HAMNPOCTIIIAX

MeTo1iB BHABICHHS HAHTPOCTIIIMX Y TPYHTI ICHYE YHMAN0, aie yci
BOHH MOXYTh OYTH 3BEICHI 0 ABOX OCHOBHHX: MpAMO20, ‘IH
He3nocepe/INbOr0 BUSBICHHA B IPYHTI UM IPYHTOBIH CyCHeH3ii i
onocepedKkosano2o, abo BUSBICHHA HAHMPOCTIIHNX B PI3HAX MOKABHHX
cepe/IoBHINAX Y AKi Oynn BHECEHI npoGu rpynty. HaiiGinsm npocTit
MeToa: npofy IPYHTY 3MIYIOTh 3 HCBEIHKOKO KITBKICTIO BOJAH,
Ge3nocepeIHb0 Ha NPEAMETHOMY CKil (kpame 3 norauoIcHHAM) 1
AOCTBKYIOTE i Mikpockonom. [um criocoboM BAAETbCSA 3HAHTH
AKTHBHHX HAIMPOCTINIHX, 1 KPIM TOTO, TOJIOBHUM THHOM BeAHKI GopMH,
a0 X ayke Harato B rpynTi. [TopiBHAHO JIETKO MOMITH1 B TAKHX poDax
yepenamkosi kopenenbkkn. HeoOxiHo 3sakari Ha T¢, 1O JesKI
HAHTIPOCTILI TIPH 3MOYYBaHHI LIBHIKO (Mepes KiNIbKa XBHITHH) BUXOIATH
4 LIHCT i. OT9Ke, JUTS BUSIBICHHS aKTHBHUX OpM, IpODY IPYHTY HeobX1IHO
neperisaTtH JIyXKe WBHIKO.

[IpHHLHN HEMPAMHUX METOAIB MONATAE B TOMY, 1O FPYHTOBHX
HANTIPOCTILIMX BUABIAIOTH Y NOKHBHOMY cepeI0BHII] TTICHA TOr0 AK Y
[ic cTepuibHe cepefoBnnie Oyna BHeCeHa HaBakka IPYHTY, y34Ta 3
MPHPOIHHX YMOB.

Marepiaiu it obaaananns: yauku [erpi, arapuioBaHi CCPE/IOBHILA,
TEPMOCTAT, TPYHTORI 3Pa3KH.

Xin podorn
ArapH30BaHi Cepe/IOBHIIA POITHITE Y HallKH [Terpi, npocTepunsyiTe
BHECITH 0CALUKYBAHMI TPYHT | IOMICTITD Y TEpPMOCTAT TIPY TEMIIEPATYP!
20-25° C. MNposoAsTe AOCHIDKEHHA CCPeIOBHINA /U BH3HAUCHHA
HARNPOCTIMMX, AKI PO3IBHHYNHCA, NPOTATOM pANY auig. Jesaxi
HAHITPOCTII 3" ABAMIOTECH [Y/KE IIBHIKO, e re3abapoM IHIMCTYIOTRCH
abo TMHYTH, IHII BHAM PO3BHBAIOTECA NPOTATOM JIEKUIBKOX THHKHIB.
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[HOMI st MOPIBHANHA PEKOMEH/IYETECA BHKOPHCTOBYBATH JCKibka
CEPEIOBHIIL BOHOYACHO, & TAKOXK MOMILIATH NPOOH IPYHTY B CTEPHILHY
aowosy abo AHCTHNLOBaHY BOAY, B Takiii BOAl YHCENBHICTH
HAHIPOCTIIHX HADAraTo MEHIIA, HIX B NOKHBHOMY CEPEIOBHII 1 pu
UbOMY BOHH WIBHJAKO 3HMKaOTh abo inumcryorscs. Kinekicrs
PO3BHHCHUX HAKNPOCTINIMX HA MOKHBHUX CEPEAOBHINAX TA IX BHAOBMIT
CKJ1a/1 3aJICHKHTE BIJI HASBHOCTI Ta PO3BHTKY OaKTepiii, M0 CAYKaTh HKeio
M Protozoa.

CepejioBuiuie A8 BHABICHHS HAHIPOCTIMIHX MOBHHHO BYTH
CHPHATIHBE /LIS PO3BHTKY OakTepiif, SKHMH JKHBIATHECS HAHNPOCTINI.
Takumu cepeosumamMu MOXyTH OyTH:

Hacmiu i3 enomw. lpurotyiite 5% mnactiit 3 KiHChKOTO a60
KOPOB'S4Or0 THOW0, 3anuiuiTh Ha aoly, posbasre mo 1-2%
MPOQUIBTPYHTE 1 IPOCTEPUIIIZYHTE.

Ipynmosui excmpaxm. TIpoBy rpyHTY, BHCYIIITE Ha MOBITPI 1 HOTIM
MOMICTITh y k0:10y 3 BOJOI0 3 po3paxynky 10 % po34uHHy abo HaBiTh |
Kr Ha mTp Boan. CycneHsiio npokum aTite 15 xs, HEeHTpaLm3yiiTe,
PO3YHH BIIDKMITE Yepes raHuipky, notiM posbdasre i Biainstpyiite,
npocTepuisyiite. [pyHTOBY BHTS)KY MOXKHA BHKOPHCTORYBATH Pa3oM
3 3-4% CIHHHM HAcTOEM.

MoskHa BUKOPHCTOBY BATH TaKOXK HACTO] 3 OBOYIE, KapToILIl, canary,
MOPKBH. OBOYI NPOKHI’ATITH M0 pa3BapiOBaHHA i npuroryiire 1-5%
HACTIH, POCTEPHIIZYHTE.

OcTanniM uacoM aIs KyabTyp HesKHX HAHNPOCTIMIMX
3alpOIIOHOBAHO cepeloBHile Ha puci. Kibka 3epen pucy moMicTits Ha
dawky Iletpi 31 crepunbHOI0 Bogow. Yepes 2-3 106w B YaLIKy BHECITh
npoly rpyury,

Kyabrusysatu naitnpocrinmx, oco6mso ame6 i gpi6mmnx 1y 30piit,
Kpauie Ha TBEPAHX arapoBHX CEPEOBHIIAX:

M acnwit azap. M’ sicuwmii exerpaxr — 0,3-0,5 r, NaCl — 0,5 r, arap —
20,0 r, Boga — 1000 mu.

Hyxe nobpe poseusatorses amebn i Colpoda 3 unctoi KyJIsTypH Bact.
radicicola na cepeloBHILL TAKOTO CKIamy: MaHit — 10 2 KHPO,-1r,
pyHToBa BuTsKKa — 1000 Az, arap — 15 1.

Ha cepenosumax Bunorpamcskoro i OMensHCBKOTO ans
wiTpuikylounx Gaktepiit 106pe PoIBUBAIOTLES JUKTY THKOHOCLLI.
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PoGora Ne 74
BuanavyeHHst KiILKOCTI TPYHTOBHX HAWNPOCTIIINX

HaiinpocTinn TUILKH TOI MOXKYTh BILIHBATH Ha BIOXIMIMHI ITPOLIECH,
KOJTH BOHH PO3MHOAKYIOTHCA B IPYHTL 1 KUTBKICTD IX CTA€ 3HAYHOIO. KutbkicThb
HaifpOCTIIINX Y IPYHT Y2Ke KOMTHBAETHCS, HEPLIKO 32 700y YHCII0 0COOHH
MOYKE 3MIHHTHCH B MEkKax COTeHbL THesu Ha | T rpynry. [lidpaxynox
naunpocmivux BUSBICHHX 0E3110CEPeIHBO B [PYHTOBIH Cycnensii,
IPOBOJIATH 3BMYAIHIMH MCTOAMH, NPHITHATHMH Yy MikpoOb10oTIi JUIs
Gakrepiit abo B r1poGIOOrii 1715 HAIAPIOHIIOND HACCNCHHS BOM.

Marepiann i 0GIAZRANNAN: 3DA3KH IPYHTY, IHCTHILOBAHA BO/A, 1-
2% pO34MH KEIaTHHH, KOIOH.

Xia poborn

Jlns migpaxyHKY (opM, 4o wWeuoKo pyxaiomscs A0 Kparii
OCTPKYBAHOTO CEPEOBHILA 0JANTE /LA YNOBUIbHEHHS pyXy 1-2%
po3uuH kenaruuu abo rymiapabiky. 3a 101OMOroI0 1LOTO METOJlY
MOKHA TILAPAXYBaTH TUILKH BUIBHO [11aBAlOYHX Hail IPOCTININX, A HE
BCIO Macy OpPraHi3MiB, IO 3aIMIIATIACS Cepe/l IPYHTOBHX HacTOK.

[Tpu HENpsAMOMY MCETOAI AOCHIUKCHHS VIS KUILKICHOTO 00IIKY
KOPHCTYIOTBCS METOZIOM pO3BE/ICHHS (32 Kernepom): 10 r rpyHTY
possesits B 100 M Bomm (1:10), 10 mn Ne 1 possenits B 90 ma Boau
(1:100); 10 mn Ne 2 pozseite B 90 Ma BoaH (1:1000); 20 mn Ne 3
possenite B 30 aer Bomw (1:2500); 20 mu Ne 4 po3seaits B 20 M1 BoaH
(1:5000); 30 mn No 5 possemite B 15 mx Boau (1:7500); 20 mu1 Ne 6
posseaits 8 10 M Boam (1:10000).

[Micas posseacHHs BMiCT KonGu A06pe 360sTaiiTe 1 BI3bMITE | M1
cycrneH3il, IOMICTITh Ha NOKHBHE cepenosuue. [Ticas 10CaUUKeHHA
yepe3s BM3HAYEHI MPOMBKKM Yacy NPOTATOM MICAL BCTAHOBITH /IS
KOHOTO BUY HANMPOCTIIIMX HaiibLIblie pO3BENCHHA, IPH AKOMY
BUABTIEHO X po3BHTOK. KiNLKICTE HAMNPOCTINIHX NOBHHHA BLATOBIIATH
guciy, U0 AEKHThL MIK HBOMA HAHOIHKMHAMA HaMOINbL LMK
POIBEACHHAMM, 3 SKMX HACTYIHE HE JIANIO HAHITPOCTIIIHX.

Hanpurxnao, 1 mn cyenensil 13 posseaenns 1:2500 nas po3suTok
naitnpoctimmx, a 1:5000 ue aas Horo, oTike, YHCIO HAHRITPOCTILIMX
neath M 2500 1 5000 Ha | r rpyHTy.
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Busnavenns wucna axmusnux ¢hopm i yucm. OpHOYACHO 3
MPHTOTYBAHHAM CEPIi PO3BE/ICHE BI3bMITH 10 1 TOr0 x IpyHTy if NposetiTh
00pobky 2% pozunnom HCI1 (ryctuna 1,15), Tak, mo6 6ys geskuii
HAUHILOK KHCJIOTH MicisA HeHTpam3anii kapGonaris. [pynT sammmite
Ha HIY, MPOTATOM IOIO Yacy BCI AKTHBHI (JOPMH 3aTHHYTH, 4 IHCTH
30epiraioTh KHTTE3AATHICTE. [IpOBEIITE PO3BECHH, SIK OMHCAHO BUILE.

Ha noxusroMy cepeloBHILI PO3BHBAIOTHCS JIMILE T1 Hali IpoCTimi,
K1 PO3BHIMCA 3 HMCT. PI3HMIL MDK MEpIInM i APYrUM MiAPaXyHKOM
AaCTh YHCIIO aKTHBHHX HaWnpoctimux. [lepernsa moxuBHOTO
Cepe/IOBHIILA CITL TTPOBOAMTH 10 J1BA PasH Ha 00y, TOMY 110 YHCETBHICTE
aKTHBHHX (DOPM 1 LHCT LIBHIKO 3MIHIOCTHCH.

Hns Bu3HaueHus ameOd BHKOPHCTOBYETHCS METO PO3BEICHHS,
ynockonanennii Cesepuesoio. [Iposeaits 3apaxkenus y yamkax [erpi
3 arapoBHM CEpe/IOBHINEM YHCTOIO KyabTypolo Gakrepin y dopmi
XpecTa; TAaKUX XpecTiB HaHeciTs 10-15 B KokKHY YauIky.

KynsTypu, 1110 po3BHBAIOTHCS, HE MOBHHHI AOTOPKATHCS Mik cob050.
Y uentp KokHoro xpectuka Buecits 0,12 Mn (3 kiHus KaluIspHoT
nmineTku) rpyntosoi cycnensii (10 r rpynty nomictite y 100 ma
CTEPHJILHOI BOIH T4 JIOBE/ITH JI0 MOTPIOHOTO po3BejicHHA, IK Oym0
3a3Ha4YCHO BHUIC). Hamku noMicTite y TEPMOCTAT.

Ha onnux xpecrukax ame6u (i inmi HalinpocTiui) po3BHBAIOTECS,
Ha ipyrux Hi. OjHa ameba Jae MOYATOK KOMOHIi, MIPAXOBYIONH YHCIIO
XPECTHKIB 3 aMeOaMH MOKHA BH3HAYHTH iX YMCIO Y BHXiAHIH Npooi.

Hanpuxnad, wa XxpecTHkn BHeceHe 1m0 0,12 M CYCIIEH311 IPYHTY 3
posseaentam y 100 pasis, to6to 0,0012 mn (aun 0,00012 r rpysTy). 3 20
xpecTkis 10 BusiBnimes 3 HaitnpocTimmmm, a 10 6e3 uux. 38i1cH MOXHA
NPHUIYCTHTH, 1110 JTHIIE B MONOBKHI mopiiit no 0,00012 r snaxoaunocs
110 OAHOMY HAHIPOCTIINOMY, 10 AAIH MOYATOK KynbTypi. Omke, y 1 1
IPYHTY 3Haxonunocs 8114166 no 8332 mainpocTimmx.

Ha niacragi niapaxynkis, 3po6neHux Ha ASKIIBKOX YaIIKAX, BI3bMITh
CCPEAHE 3 YCIX PO3BEACHB IPYHTOBOI CYCHEH3IT, ONYCKAIOYH OCTaHHI
4HCIIA (MIHIMAZIBHE 1 MAKCHMANBHE ).

JLns BU3Hauenus Yica aKTHBHUX OPTaHiaMIB i LICT, O 3HAXOISTHCS
B CYCHEH311, ocTannio Harpiitte ao 60-70° C, tobto 10 TEMIEpPATypH, NpH
AKIH THHYTH AKTHBHI HAROPOCTINII.
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Memod azapoeux nracmuiox Cinea. Ha naumxu erp MOMICTITH 1O 8
CKISHHX KiTels (BHYTPIIHI mametp 2 oM, ImHOHHA 1 CM, TOBLIHHA -2
mm). [Monepearso yaniku [erpl 3aMiTe TOHKHM H1apoM arapy (15 em’) Ha
yauky. Hamks npocTepuisyiite, a B KOKHE KUTbLE HamiiTe wapom y 1-2
mm 1% arap, o mictits S 1/ NaCl. Hicns 1poro B KOKHE KUTBIIE BHECITH
CyCHIeH3II0 KyIBTypH OaKTepiii OHOIo 4 JACKLIBKOX ICTIBHIX BHIIIB.

IMpuroryiite possenenus rpynty — 10 2 rpynty sanuiite 50 ma
HOPMAILHOTO CONBOBOTO PO3YHHY, 300BTAHTE NPOTATOM 4 xB. y.3 1boro
possenenns (/) 3podIiTh BEINK] PO3BCACHHS — Bia '/ o'/ o tIsXoM
PO3BEACHHS SMIJI CYCHEH3II, B34TOI 3 NONEPEHLONO DinsI cnabroro
pPO3BCICHHS B 5 MJI CTCPHILHOIO CONBOBOIO PO3HHHY.

[TpoBe;tiTs 3apaienHs § Kineub Ha OJIHIA yall i 0,05 M cycnewsii
BH3HAYEHOTO PO3BE/ICHHA, YaIlky OCTABTE Ha HKyDaltiio npoTaroM 1 5 HIB
npn 20-21°C. Yepes 6-7 /1HiB NEPETIHHETE iX 111 MIKPOCKOTIOM /U5l BHARJICHHS
| BU3HAYCHHS HARTPOCTIINAX. YHCEBHICTL HARIPOCTILIMX BU3HAYTE LILBIXOM
MAPAXYHKY KLUICIlh, 10 MICTATH HAHIPOCTINHX 1 NO30ARICHHX 1X.

Tatain 29

KinbKicTs Kifielb 3 HARMPOCTIIMMH 1 O€3 HUX NIPH PI3HAX PO3BECHHIX

Po3sesienHs Amebu JIKTy THKOBI Indy3opii

e - + = - =
1/5 8 0 8 0 8 0
1/10 8 0 8 0 6 2
1/20 8 0 8 0 3 5
1/40 ] 0 8 0 = 5
1/80 8 0 8 0 -+ -
1/160 8 0 8 0 0 8
1/320 8 0 3 0 2 6
1/640 i | 3 0 0 8
1/1280 > 3 6 2 0 8
1/2560 8 0 8 0 0 8
1/5120 2 6 4 0 0 3
1/10240 | 7 2 6 0 8
1/20480 0 8 1 7 0 8
1/40960 0 B 0 8 0 8
1/81920 | 7 1 3 0 0
Besoro 80 40 86 34 26 94
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Tabauys 30

Busnauenns uncna Profozoa METOAOM PO3BENCHHS
(Ha 1 r rpynTy npu posseneHsl Bia 5 jo 81 920 pasie y 8
MOBTOPHOCTSX Ha 15 wanikax)

b A b A b A b A b

1690 000 27| 132000 | 50 [ 17300 |73 | 2330 | 96 317
1430 000(28( 121 000 [ 51 [ 15800 |74 | 2140 | 97 290
1 23000029 110000 |52 [ 14500 |75 | 1960 | 98 265
1 060 000 30| 101000 |53 | 13300 |76 | 1800 [ 99 243
931000 [31] 92000 |54 | 12200 |77 | 1650 | 100 | 223
824000 | 32| 84200 |55 | 11100 |78 | 1510 | 101 | 203
10 729000 [ 33| 77100 |56 | 10200 |79 [ 1390 | 102 | 185
11| 650000 |34) 70500 |57 | 9380 |80 | 1270 | 103 | 169
12| 581000 | 35| 64500 (58 | 8570 |8l 1170 | 104 | 154
13| 520000 (36| 59000 (59 | 7860 |82 | 1070 | 105 | 140
141 467 000 [ 37| 54000 |60 | 7210 |83 979 | 106 | 126
I5( 421 000 (38| 49400 |61 | 6600 |84 898 | 107 | 113
16| 380000 |39 45200 |62 | 6040 |85 823 [ 108 | 101
17 344000 [40| 41400 |63 [ 5540 |86 755 | 109 | 90,2
18| 311000 41| 37900 (64 | 5080 |87 693 | 110 | 794
19| 282000 | 42| 34700 (65| 4670 |88 635 | 1LIL | 69,5
20| 256 000 | 43| 31800 |66 | 4280 |89 582 | 112 | 60,2
21| 232000 (44| 29200 |67 | 3920 (90 534 113 513
22| 211000 (45 26700 |68 | 3600 |91 490 | 114 | 42,9
23| 192000 (46| 24500 |69 | 3300 (92 450 | 115 | 348
24| 175000 (47| 22400 (70 | 3020 |93 412 | 116 | 274
25| 159000 | 48] 20500 (71 | 2770 |94 3
26| 145000 |49) 18800 (72 | 2540 |95 346

(=T RS Y. SRS s S

[Ipumirka: A - uncno HeraTHBHUX KyIsTYp, B - opraniamis na 1 r

Y rabnnui 30 nasesieHui MPUKIAZ MiAPAXyHKY HAHNPOCTIIINX MpH
8 KUIBLAX Ha Kokniit yammi Ietpi. Ha nigcraei crarmcTHaHOro MeTOY
Giwepa cknagena Tabauus 31, no AKii BH3HAYAIOTE YHCIO
HaHnpocTimMx Ha | r rpyHTy.
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Tabauys 31

Ameb | Joxryru- | Tudysopii
KOBHX
Kyanstyp 3 HafinpocTimumi (+) 80 86 26
Kyistyp Ge3 Haitnpocrimmx () 40 34 94
Uycno na 1 rrpynry (aus. tabn. 30) | 41400 | 70500 377

PoBora Ne 75
Bupuennsi aKTHBHOCTI i nomupenns Protozoa y rpyuri
JadopaTopHUM METO10M

[Mirasns 0po Te, SKi BHAM HAHTPOCTILIHX MOKYTE OYTH aKTHBHHMH B
TPYHTI i TIPH AKX YMOBAX, IHAKINC KaKY'H, ' OY/IyTh BOHH PO3MHOIKYBATHCS
B IPYHTi | TIOMMPIOBATHCA B HHOMY, MOKYTh DyTH BHPILLEHI CrocoboM,
JACHOBAHHMM Ha MPHHLIAII TOUMPERHS HAHNPOCTIIMX Y IPYHTL.

Xix podorn

115t IPOBE/ICHHS AOCAILY IPYHT IOBEITS /IO NOBITPAHO-CYXOIO CTaHY
i, mpociiiTe Bij BEAMKHX YACTOK, MOMICTITH Y HALIKH [erpi.

[ pYHT Bi3bMITS [0 Ba3i 1, AKIIO BHKOPHCTOBY€TE HAIIKH PI3HHX PO3MIpIB,
TO 3pODITH 1€ 3 TAKMM PO3PAXYHKOM, 1100 HA OAHHHITIO LI ITOMIIIANACH
OTHAKOBA KUTBKICTS IPYHTY. SKI110 He0OX1/IHO BUBYMTH aKTHBHICTE Protozoa
V 3AIEKHOCT] BLI MEXAHIYHONO CKIIATY TPYHTY, ¥ MAllKH [TeTpi moMicTITH
okpemi (hpaKitii aHOTO TPYHTY, PIBHOMIPHO 3BOIOKTE 710 34/1aHOTO BIICOTKA
siz nosHoi Bonorocti. Ha rpyri, 3pobiTh mOMITKH epes | cM BL LeHTpa,
MG 90r0 YALUIKH TIPOCTEPAIIIYITTE B ABTOKIAR] NPH THCKY 2 aTM IIPOTSTOM
25-30 x8. Y UEHTp YaIIKH 3 [PYHTOM Y HEBEIHKE NOrIHOCHHS TIOMICTITH
1-2 neti Ky/IsTyp HalIPOCTIUIMX YH TPYACHKY TPYHTY. 3apaKeHi Yalk
noMitaioTh y Tepmoctar mpu 20-25°C miI crisiHii KOBIak /1A 3ano0iraH s
punapopysanis. [L{0Hs 3 KOKHOT AUAHKA TPYHTY, OUHHAIOYH BIJL LICHTPA,
TOGTO MICHS 3apakeHns, 10 nepudepii Haikn, BisbMiTh npoly IPYHTY |
NEPEHECITE Y CTEPHILHE MOKHBHE CePe/IOBUIIE (TBEP/E arapoBy Ha Hallkax
[erpi, abo pijake B CUTLHHMKAX 4 KOnGax).

IlonsnA, MOYHHAIOYM 3 APYTOrO AHS, MPOBOALTE AOCITIKECHHA
CePCAORHLLA ANIA BHABICHHA HainpocTinmx. Ko, HanpuKiaj, Yepes
ABa AW MiCHA 3APAKEHHA [PYHTY HAHNPOCTIMIHMM, OCTaHHI DyayTh
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3HalaeH! Ha BiacTan! | 12 oM BIL MicHs 3apaskeHHs, a npoba Ha Bimrani
3 M BHSBHTHCH CTEPHILHOIO0, TO BIJANOBIAHO, mpoTsarom 2 ai6
HAHMPOCTIII MOMMPIOBANHCS Ha 2 ¢M 9H TPOXH OlnblIe HiXK HA 2 CM.
[TomupeHHa HAHNPOCTIIHX Y CTEPIILHOMY IPYHTI OKA3YE 1X aKTHBHHH
PYX 1 PO3MHOKEHHA. AKTHBHICTL HAHNPOCTIMNX 3aJCKHTE Bil
MEXaHIYHOTO CKJIay TPYHTY 1 HOIrO BOJIOTOCTI.

Pobora Ne 76
Busuenns akruBHocTi i nomupenus Protozoa y rpynri
noab0BHM MeToaom (Metogom Hikouoka)

M1 BU3HAYEHHS AKTHBHOCTI T4 MOMIMPEHHS HAHNPOCTIIHX Y IPYHTI,
Hikomiok 3anpononysaB MeTo/ JOCIHIJXKEHHS 0€3 MOCEPEAHBO B
MOILOBHX YMOBax.

Xia podorn

ButsarniTe HeBenMKI TPYHTOBI MOHOMITH 32 JIONOMOTOK METAICBHX
uuinapis (Bucota 15 em, aiamerp 10 em). Lli winisapu no o6uasa 6oku
3aKkpHiTe nonosuHamu yaniku [eTpi i 3aropHiTs y namip, npocrepuiayiite
nyl THCKOM 1,5 arM. mpotsarom ojui€i roguuu. [1o BUCTHIAHHI KOWKEH
MOHOIIT IOBEPHITH Ha CBOE MICLIE B IPYHT, OHOYACHO 3 MOHOJITIR 3pOBiTh
KOHTPOILHUI 1OCIB HA BIACYTHICTh HAHNpPOCTIINX. 3BEPXY 1l ALUIAHKH
IPYHTY 3aKPHITE CTEPHILHHMH HIM(EPHUMH TUIACTHHKAMM, 110 JIEKATH
HA MCTAICBUX KUIBLSIX BHCOTOIO 5 €M 1 3 JIaMETPOM BIBIYI GLIBIIHM, HIK
CTEPHIIBHI JIVIAHKH, YCIO II0 JIUISHKY 3BEPXY 3dCHITE 3CMIIEIO.

Hanan, uepes BusHaueHi npoMixKH 4acy B CTCPHITI30BAHMX AUISHKAX
1 HABKOJIO HHX BH3HAYTE BOJIOTICTH, CKIAJ i KUIBKICTH HANUIPOCTIIIHX.
[loxazano, mwo cTepuIbHMI TPYHT NOCTYHOBO 3aCENAETHCH
HAIPOCTILIMMH 3aB/IAKH AKTHBHOMY NEPECYBAHHIO 1IHX OPraHi3MiB.
HucenbHicTh HainpocTinmMx Moxke GyTH Ayke BEIHKA.

Hanpuknad, aneno amMed 1 pi3HUX JDKTYTHKOBHX y IPYHTAx JOCATAE
400 000, a indysopiii y | r rpyuty kineka corens. Ha spomrysamux
IPYHTaX HAHNPOCTIMIMX TPOXH Glabuie, HIK HA [IAMHI 1 CEPEN HMX
KUILKICTh amel 1 JUKIy THKOBHX A0carae ca i Giibiue THes Y, a 1ty sopiit
Bia 0 20 50 tHesu 1 Gimpme y 1 V [PYHTI, 3 KBITKOBHX TOPIIMKIB
KITLKICTh UKIYTHKOBHX csirae 10 8 300 000 y 1 1.
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10.

Koumponsni sanumanns 00 po3oity
[Ilo Take amiwana npoba, sky OepyTh Amd AOCHIKEHHS
mikpodmopu rpyRTYy?
SIki rpynu OpraHiamis norpibHO BH3IHATHTH JULA [OBHOI
XAPAKTEPUCTHKH CTPYKTYPH MikpoboLeHoy?
Ski BaM BiIOMI KHBHIBHI CEPCAOBHILA IS KYILTHBYBAHHS
MikpoopraHizmin?
Sk pHroTyBaTH M’ sico-nenTonnmil arap?
Slke nosuHHO OyTH 3HaucHHA PH KHBHIBHOTO CEPEOBHING JUTA
KyJISTHBYBaHHs Gaktepiii, rpnoIB, APIKIAKIBT
Ak 3abe3ncunT HeobXiaHe 3naueHHA pH KUBHIBHOTO CCPCIOBHIILA
MpH KYITHBYBaHHI MiKpOOpranismis?
Siki Bam Bitomi criocobu crepuiizaili nocyay Ta AXHMBHIBHHX
cepenosum?
SKUX NPHHIAMIB /111 AOTPUMYBATHCE MPH Bi60pi 3pa3KkiB U1d
MikpOGIONOriYHOTO aHaNisy IPYHTIB?
Jlna BuHALIEHHA HKOT Tpyn# MIKpOOPTaHI3MIB TPYHTY
BHKOPHCTOBYIOTH CCPEOBHIIG Yanexa-lokca?
HassiTs K1aCH HAMNPOCTIIIIX, MOMKPCHHX B IPYHTI.
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PO3IL VII
JOCJIIKEHHSI KOJIOOBIT'Y PEHOBUH
TA EHEPI'II BEKOCUCTEMAX

7.1. Kos1p00ir oprasniysoi pe4yoBHHHA

Pobora Ne 77
Bu3navenns BMicTy oprani4Hoi pe4oBHHE
B rpyHTi meTonom Twopina

OcobnuBy opraniuHy pedoBHHY IPYHTY, IO YTBOPIOETECS HPH
posknajavHl i rymidikanii poOCIHHHHX | TBAPDMHHHX 3aMHIIKIB i
32DapBIIOE BEPXHIO YaCTHHY NPOQLII0 Ha3HBaKOTh 2ymycom. Bix fioro
BMICTY 3aJICKHTh POJIIOYICT IPYHTIB. Y HOPHO3IEMHMX IPYHTAX, SK
HAHOLILIN porounX, foro BMicT Moxe focarati 10 % i Ginbie.

[TpocTi™ 1 TOuHHM CHOCOOOM BH3HAYEHHS FYMYCY € METOJ
.B. Tiopina, skuit mupoko 3acTocoBYIOTH NMPH MAacOBHX aHalizax
IpYHTIB. MeTon ocHOBaHMHI Ha OKHCITCHHI TYMYCOBHX PEYOBHH Y IPYHTI
no CO, 3a AONOMOTOK0 ABOXPOMOBOKHCIOTO Kalilo (K,Cr,0),
BHTOTOBJICHOTO B CIpYaHii KMCIOTI TPH HarpiBaHHi:

2K,Cr,0, + 8 H,SO + 3C(rymyc) =
=2Cr(80,), +2K,S0,+ 8 H,0 + 3CO,.

3a KIIBKICTIO XpOMOBOIT CyMILLI, 1110 1¢ HA OKHCJICHHS ryMycy, CYATh
Mpo HOTO KIABKICTh. 3anumok Gixpomary, Mo He npopearysas,
BH3HAYA0Th HOTO THTPYBaHHAM posunHom FeSO, a6o coni Mopa.

K,Cr,0, + 6(NH,),SO, + 3FeSO, + TH,S0, =

= Cr,(SO,), + 3Fe(S0O,), + 6(NH,),S0, + K,SO,+ 7H,0.
Marcplanu i odnagnannst: 0,4 n. posunn K,.Cr,0,; 0,2 1 posunn
com Mopa—(NH,),SO,-FeSO, "6H,0; 0,2 % PO3UHH (lJCHLJ'IaHTpaHU'IDBUl
kucnotu abo 0, 5 % ,umbcmnammy, 85 % posunn H,PO,; npocisunit
NOBITPAHO-CYXHIl IPYHT; KOHiuHiI KonGu Ha 100 M OIOpeTKH; MineTkH
Ha 10 mu; kondu Ha S00 mu; G1OKCH; IMCTHITEOBAHA BOJA.
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Hpuzomysanns 0.4 1. pozunny K .CrO: Bi3eMiTh 20 I TOPOIIKY
K.,Cr,O, posunnits y 500 M1 IMCTHIBOBAHOT BOIH 1 nonaiire 500 mn
H, SO 13 MUTOMOKO Baroio 1,84,

Hpueomysa;mx 0.2 1 pozunny coni Mopa: 80(NH,),50,- FeSO, 6H,0
(80 1) nacunTe y Mipry kKonby Ha 1 1. gonaiite 20 mi KOHIIEPHTPOBAHO1
H,SO,1 06’eM noBenITS 10 MITKH JHCTIIBOBAHOK BOJIOIO (ITONpasKa 10
conmi Mopa BH3HAYaeTHCs 3a gonoMoroio 0,1 |, pozunny KMnO,);

Ipucomyeanns 0,2 % po3uuHy EHIIAHTPOHUIOBOI KHCIOTH: 02r
(heHiTaHTPOHLTOBOT KHCIOTH Po34HHITE y 100 cm’ coa;

puzomyeanns 0.5 % posunny audeninaminy: 0,5 r andeninaminy
posunsits y 100 ma H,SO, i3 muromoto Baroio 1,84; 110 posuuny MOBUILHO,
3 BEJTHKOIO 00EpPEKHICTIO, AoAaiiTe 20 MJI IHCTHIIBOBAHOI BOJIH.

Xia poborn

Bissmite HaBakky Bit S0 10 200 Mr (y 3a1€XHOCTI BUL YMICTY TyMycy)
TOBITPAHO-CYXOI0 IPYHTY, IPOCISHOTO Uepe3 CHTO 3 0TBOpaMH 1 MM. Axuo
FPYHT TEMHHIA, BiH MICTHTB GUIBIIC OPraHiuHOT PEYOBHHH, TOMY JUIS AHAII3Y
Bi3EMITE S0-100 Mr, a AKILO CBIT/MIA, TO BIH MA€ MCHILIE OPraHIMHUX PCHOBHH,
TOMY HagakKy BizeMiTh B 150 10 200 M. HaBaxky BHCHITTE Y KOHIMHY
xonby Ha 100 mn. Obepexno 3 Gioperkn gommiire 10 mn 0.4 1 posany
XPOMOBOI CyMilili T2 00EpEKHO NEPEMIITIATE KOOBUMH PyXaMH KOTOOUKIL.

Jlns sanobiraus po3GpU3KYBaHHA H OXOIOHKEHHS Mapis y kondy
IOCTABTE MATEHBKY JIAKY, AKa CIYTYBATHME 3BOPOTHIM XONOAMIBHHKOM,
BeTaBTe Ha asbecToBy CiTKY i Harpiiite g0 kuminns. Kun’smite 5 xs.,
sanobiraioan GypxameoMy kumiHHO. [ToTiM BMICT oxanoiTs. Konip cymiun
1ic/Is KM ATIHHS NOBUHEH Oy TH opaHskeBHM. SKIIO KOMP CTaHE 3eIICHAM,
1€ O3HAYAE, IO OPraHiYHOl PEHOBHHHM B MPOOI OLIBIIC BIL OKMCITIOBAYA H
BU3HAYCHHS Tpeba MOBTOPHTH 3 MEHIIOK HABAKKOIO TPYHTY.

[Morim cTIHKH KONGOUKH 3MHATE 3 MINETKH JHCTHIBOBAHOIO BOIOK)
o6’ emom 30-40 ma. Jlonaiite 4-5 kpanens 0,2% deHuIanTpaniIoBol
KHCIOTH, AKa BUKOHYE pob inaukaropa. Cymim sigrutpyiite 0,1 abo
0,2 1 pozanrom coni Mopa. Kineits THTpyBaHHA BH3HAYTE 33 NEPEXOI0M
BHILIHEBO-(DIONETOBOTO 3aDapBICHHSA B 3CJICHE.

ko sk ingukarop Bu Gyaere BukopuctoByBati IMpEHLIaMIH, TO
MOCALIOBHICTE ONEpaLtil moBrHHa OyTH HACTYITHO. CyMIIll 3 MAIOi KOHIMHOI
k010K nepeHeciTh KulbkicHo B konby Ha 400-500 ma 3 gonomorow
meTwboBanol Bozm (200 M), Crinky konOw, KK 3MHIATE JHCTHILOBAHOK
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BOJIOKO 1 3MHiTe y BeJMKY konoy. Jlonaiire 8-10 kpanens audenuiaminy 2-3
mn 85 % H PO, 1 npu Ge3nepepsroMy 300BTyBaHHI IPOBE/ITH THTPYBAHHS
0.2 i pozuarHom com Mopa. Iouarkose bype 3abapBieHHs Nepe/1 3aKiHUCHHAM
THTPYBaHHS MEPEXOIHTH B CHHE, 4 MOTIM B 3e/IEHE.
OHOYACHO MOCTABTE KOHTPOIIE 3 MPOXKAPEHUM IPYHTOM ab0 MCKOM.
BmicT opraniuyHoro Byrieuo Bupaxyire 3a QopMyion:

(a—b)-K,, -100-0,0006- K, , -1,724
" P

ae C' — KUILKICTh TYMYCY B IpyHTL, ¥ %;

a — kubkicTe M1 0,2 1 pozunny com Mopa, 1o miouia Ha THTPYBaHHS
KOHTPOJIIO;

6 — KIIbKICTh M1 (,2 H PO34HHY COJi, [110 MILIIIA HA THTPYBAHHS [0 CIIHOT
npodu;

K — nonpagka 1o TuTpy coni Mopa;

0,0006 — KIABLKICTH OPraHIMHOTO BYITCHIO, IO Bianmosimae 1 ma 0,2
poszuuny com Mopa, r;

1,724 — kinbKICTH OPraHivyHOrO BYIVICIIO B T, 1110 BiANOBiAae 1 r rymycy;

K, ,— KOCQIIEHT IIrPOCKOMIYHOCTI JUTIs NEepepaxyHKy Ha abcomoTHO
CYXy HAaBaXKy IPYHTY.

C

Koeghiyienm zizpockoniunocmi susnawme 6 maxuti cnocio:
3sake papdoposiit THress i3 kpuukoro. B Heoro nomicrits 1-2 ripyHTy.
BIIKpHTHIA THreIh 3 HABAXKKOIO MOCTABTE Y XONOAHY My(hensry mady

1 mocTynoso Harpiiite ii 10 800°C. IMposkapre ABI TOAMHH, a MiCHs
0X0N10AITE 5 XB. OXONOMKEHHIT THIENb 3BaXTe 1 3HOBY MOCTABTE Y
Mydens s npoxkapioanis Ha 40 xB. [licns usoro 3HoBy iforo
0X0J10/11Th 1 3BaxTe. [IpokapioBaHHs MPOBOARTE A0 OMEPKAHHS
MoCTIHOT Baru abo 10 THX Mip MOKH pi3HHUs y Basi He Gyae
nepesuurysarun 0,001 r.

Pesynerati 3anecits g0 Tabmiui 32.

Byicm mineparsnux pevosun y ipyimi euznaume 3a ghopmyioio:
a(100+ b)

ar,
C
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ne 3I"— 3onbHICTS IPYHTY, B %,
a — Bara 3014, I3
& — BOJIOTICTE IPYHTY, %!
C — HaBaXKKAa MOBITPSHO-CYXOI0 TPYHTY, T.

Bmpamy 2yMycy i nposcapiosanns eupaxyume 3a opmynoio:
A=100-3I",
71e A — Brpara B NPOYKapIOBAHHA, BUP&kKEHa B Yo BUL Bark CyXoro rpyHTy;
31" — 30nbHICTS TpyHTY (Y % Bard CyXxoro IpyHTy).

Tabauys 32

=
8 2 oo [ = 5
=] = = - ==
.} ) g [
= ) = Mgz g 2 -?%
g ”%g “'Eg A 2 =
= - Eug E E b - = qu
= Lz = o= oy =, S (R @ O
= E - B2 o = 0 = = E o © @
= o W = = ¥ = B E o o = = % |
5] 88| 822| sz2& 8 b= e L el
=, m g mBEE ol el S m = mE | mse
Podora Ne 78

BusHauenust iHTEHCHBHOCTI YTBOPEHHA OPraHiuHOl PeHOBHIM B
AMCTKAX pocanH 3a metoaom Tiopina B moandikauii bopony:inoi

[puzomyeanns xpomosoi cymii. 9.8 r K.Cr,0, po3unnits B 200-
300 M7 IHCTHIBLOBAHOT BOJM | MEpPEHeciTh B MipHy Y konby Ha 0,5 M.
Jlo posumny sk karamizarop goaaiite 10 ma 10%-ro posunny CuSO, 1
po3uMH 0BEAITE A0 MiTkH. o 500 Ma Gixpomaty npHIHHTE PIBHH
067em 0.5 1 (1:1) xonuenTpoBaHol cipuanoi KHCA0TH. [IpHTOTOBICHY
cymim 30epiraiite B 6aH1ll 3 TEMHOTO CKIA.

Xin poboru
JUis BHKOHAHHA PODOTH CBEPAJIOM BHPIKTE 13 IUCTKIB 110 5 IHCKIB
B110MOT TUIONL, OMICTITE iX y npobipky (#a 20-40 sur), Ky/an 3 GlopeTkH
apunmitre 10 ma 0,2 1 xpomoroi cymimi. Xpomosy cymitl HeoOXuiHo
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MPUTOTYBATH 3aBYacHo. [apaneibHO HBOMY YaCTHHY POC/IHH BHCTABTE
Ha | roauHy Ha iHTeHCHBHE cBiTnO. Peakuiitny cymim cnabo
MPOKHIT ATITH MPOTATOM 5 XB. Ha nitnanii 6aui mijx rsaroo. [Ticss moBHOro
OXOMODKEHHS PO3YHH 13 IPOOIPKH KUIBKICHO MEPEHECITE B MIPHY KOJIOY
Ha S0 M1, NPOMHBAIYH NPODIPKY AMCTHILOBAHOK BOMAOKO i JOBEAITH
00’em no MiTku. ONTHYHY FYCTHHY PO34HMHY BH3HA4YTE Ha
(oTokonopumeTpl 3 KOBTHM (PIIETPOM NPOTH KOHTPOIK. KoHTponem
cayxuth 0,2 H po3uuH XpoOMOBOI cymiti, pozbasnenuii y 5 pas (10 ma
XPOMOBOT CyMillll A0BeMITh 40 MiTKH 50 Mi).

Onepxanl NOKa3HUKH ONTHYHOI I'YCTHHH TICPEBCITE B 3HAYEHHS
KOHIICHTPALIT MII0KO3M 33 JI0MOMOIol0 KanbpysansHOTO Tpadika.

lobydosa rkanibpysarenozo 2pagixa

Jns nobynosu kamobpysansHoro rpadika y 5 npobipok namuiire 0,2;
0,4;0,6: 0,8 Ta 1,0 Mn cranmapTHOro po3uuHy FOKo3H (1 r IoKo3H Ha
100 M1 posuuny; 1 M1 Takoro po3unny emiurye 10 mr omoxosu) i no 10
mi 0,2 1 xpomosoi cyminn. B mocrty npoipky Tinsku 10 ma xpomosoi
cymimi. Bmict npo6ipok npokun’stite 5 XB. Ha mimadiii Gaui. [Ticas
OXOMO/KCHHA PO3YHMH 13 NPOOIPOK KINIBKICHO NEPEHECITh B MipHI KOJI0H
Ha 50 M1, Z0BEAITH JI0 MITKH JMCTHILOBAHOIO BOJIOIO, MEPEMIIIANTE 1
BUMipsiiTe ontuuny rycruny (J1) va (oTOKOIOPUMETPI 3 KOBTHM
Girbrpom nporn konTponio (mocrtoi npobdipku). Mo oci abeuuc
BIIKJIAITh KOHIIEHTPALIIO ITHOKO3H (MT B 50
MII PO3YHHY), @ 0 0C1 OPAHHAT — BIANOBIAHE
3HA4YCHHA ONTHYHOI rycTUHH. Toukwu
MEepeTHHy 3’ e€aHaiiTe 1 oTpHMakTe
kamOpyBaibHy KpHBY (0AHY KanibpyBaiasHy
KPHBY FOTYIOTE Ha 2-X CTYJICHTIB).

Bpaxosyou CrHiBBIAHOMICHHS ATOMHOT
(4M MoJeKkynspHOi) BarW, NPOBEAIThH
MEPEPAXYHOK OPraHidvHOl PEYOBHHH Ha
BYTJIELb [M} YH JIBOOKHC BYIJICLIO (M ),
BHXO/SI4H 13 po:paxymcm 1o

M=04M , M, =04M_,

Ae M — KUIBKICTD IIOKO3H, 1O BIANOBIAAE Puc, 72. Busnavenns
BMICTY OPFraHIqHOT PEYOBHHH. eymyey 3a Tiopinum
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KiNBKICTh 6Y2TeKUCI020 2a3y OP2aniuol PeosuHN (B M), IO BMIIIA-
€THCS B LIMATOHKY JIMCTKA MIOMICIO B 1 1M, pospaxyiire 3a GopMynoro:
_14M,-100

S »

X

e S — nnoma JMCKIB, M.
PesynuraTi 3aHecits y Tabmuigo 33.
Tabnuys 33

[
o g o
= e Z
= = = B = B =
= @ 2 ﬁé § |2
— o S ~—
2 Bl |E% ~ |28 F
= = ] @ « O" e
e = =y = = & N
: ] = 5 L (] = Hs
= = = 9 =& = 8 5 F
o o o £ ZE—m_
i 5 =) = e A = o ~
[t = 5 S = o = g 80
1 2 3 4 5 6 7

IMogarok pocnixy

[Micas nepebypanns
pocnuH Ha ceitii 1 rom.

[opiBHAiiTe IHTEHCHBHICTH (HOTOCHHTE3Y JAEKLIBKOX BHIIB POCITHH.
3po6iTh BHCHOBOK.

7.2. Koxoobir HioreHHHX e1eMeHTiB

Konoobir GioreHHux e1eMEHTIB OLIHIOIOTE 3a ABOMa (opMyIaMu:

C - emicm eremenmy 6 onaoi
5 i .
eMmicm enemenmy 6 [pyHimi ’
P BMICM eeMeNmY 6 2LIKax depee
S

amicm enemenmy 6 ipynmi -’

ae C; — iHjaeke Konoobiry encMenTa B MaloMy Kodl,
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(5 — IHJIEKC KONOOBITY eleMeHTa Y BETHKOMY KOJTi,

K osep = KOChILICHT NOBEPHEHHSN C/ICMEHTA B IPYHT.

7.2.1. Konoobiz nimpozeny

PoGora Ne 79
[puckopennii mikpomeron Kneangans
AJ151 BH3HAYEHHH 3aTaJIbHOTO HITpOTeny
(v pocnunnosy mamepiani, opzanax ma monowi meapurn)

[Ipunrunn metoxy. Marepian 0301510Th MOKPHM 030JNCHHAM 3
CyIb()aTHOIO KHCIIOTOIO, a [T IPHCKOPEHHS MIHEpani3allii, KpiM Toro,
AonaioTe nepokcua Boauw. [Ipn Mokpomy o30nenni HiTporeH
3BUILHSAECTBCA B (POPMI aMIaky, sKuif 38’ 13Y€THCS 3 CYIb(aTHOI KHCIIOTOK
3 YTBOPCHHAM CYIb(iaTy aMOHIIO.

Llefi po3uun HeHTpani3yoTs JyroM, BHACHIIOK YOro BHIINSETHCS
amiak. [lorim gonawors peaktus Hecnepa (K, Hgl,), sxuit 3 amiaunnm
HITPOTCHOM YTBOPIOE HOAMCTHI MepKypiii-aMoniii. Posuns HabyBae
KOBTOTO 3a0apBJICHHS, IHTCHCHBHICTE SKOTO 3AJICKHTE Bijl BMICTY coneii
amou110. [1pu BHcoKoMy BMICTI HiTporeHy 3a0apaicHHS Oy/ie OpaHkKeBe.
OnTHyuny TyCTHHY PO3UHHY BH3HAYAlOTh Ha ¢orokonopumerpi i3
3ACTOCYBAHHAM CHHBOTO CBITIO(UILTPa a00 Ha cniekTpodoToMeTpi pH
410 HM 1 1OTIM 3a IONOMOT00 KamiGpyBaIBHOT KPUBOI PO3PaxXoBYIOTh
BMICT HITPOTEHY B JIOCI/UKYBaHii npo6i.

Marepiaan if ofnagHanun: CIpYaHa KHUCIOTA NHTOMOI BATH 1,84,
30%-uuit nepokenn Boauio, 25%-uuii po3umu CErHETOBOT COM, PEAKTHB
Hecnepa, 1 u pozunn NaOH, JTAKMYCOBHI namip, Konbu Keensaans,
MIPHI IHITHAPH, CACKTPOHHI Tepesu, MipHi konbu ra 100 i 250 .

puzomyeanns peaxmusy Hecnepa K,(Hgl,). 17,5 riioanctoro kanio
posanHITh B 100 M nearnndosanoi Boan: 1o wmiei PiMHK fozaaiiTe 1o
Kparuisim postuh xaopuot pryn (15 r HgCl, 8 300 ma Boau) a0 nossu
HCPBOHOTO OCaALy, HESHHKAKYOTO MIPH 360BTYBanHi. 06 eM OTPHMAHOTO
PO3UHHY JOBEMITH AMCTHILOBAHOK BOMOIO 10 S00 M7 i OXONOAITE B
KPHAKAHINA BOJII,
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[puroryitre S0%-auii posunn jkoro varpito: 105 r NaOH PO3YHHITE
g 200 M1 AMCTHILOBAHOI BOIM Ta OXO0MITH B KPIKaHIiH BOAI.

[Ticas 1BOro 0OHIBa PO3UHHH 3MIILIANTE 1 PO3BEAITH AHCTHIROBAHOIO
01010 10 | 1. [Tpo3opy BiACTORHY pUIHHY 3aHiiTe. PEakTHB rOTOBHI /10
BHKOpHCTaHHA. 30epiraiTe PeakTHB B TCMHOMY MICLH.

Xin poGoru
Mokpe ozo1enna

1. Ha ananitausux Tepesax (B npobipit) spaxkre 0,5 r cyxoi npodu
GionorigHoro marepiany, abo 5 M1 MOJOKa 1 HOMICTITH B Kondy
Krensaans emuictio 250 ML

2. Mipaum mrinapom (abo 3a I0NOMOT0K0 aBTOMATHYHOT KETKH)
& KOOy mommitre 10 M KoHUEHTPOBaHOI Cy/Tb(ATHOT KHCIOTH (ITHT. Bara
1.84). obepexr0 nepemimaiTe (JIErKUM MOKATyBAHHAM Konowu), 1mod
HABAKKA OYIIa 3MOUCHA KHCIIOTOIO 1 3AIHIIITh HA HIY.

3. BumicT konbu HarpiiiTe Ha enekTporuIMTIi abo ra3osiil ropuill.
Yepes 20-30 xB. momaiite 1-2 ma 30% nepokcHy BOIHIO Ta POOBKTC
narpiganaa. Yac Bia wacy HarpiBamus NPHIHHANATE 1 MIC/S ASAKOIO
OXONO/DKEHHS B KOOy oj1aBaiiTe HeBEJMKY KinbKicTh 30 %0-ro po3unny
NEPOKCHITY BOAHIO | 3HOBY HArpiBaiiTe 10 NOBHOIO 3HEOAPBICHHA BM icTy
kon6H 1 OIEpIKAHHS TIPO30POTo PO3UHHY.

36 A3Y6ANHA KATbII0 Ma MAZHII0 6 KoMnaeKkcni cnonyku (s
nonepeoNcenna 6UNAdania ocady npu nioAyICysanni posuuny)

4. Tlo 3aKiHYEHHIO 030]CHHs BMICT KONOH OX010MITh Ta 00EPEKHO
po3baBTe AHCTHILOBAHOIO BOJIOIO | NIEPEHECIT ¥ MIPHY KonOy Ha 250
M1, JIOAHIITE 0 MITKH AMCTHILOBAHOK BOJIOK Ta JIo0pe nepeMiluaiire.

5. Tlicas BificTOOBAHHA Bi3bMITH Minetkoo 10 M po3unHy npu
apanili pocnMHHOro marepiany (abo 5 mn y BHUDAAKY npod oprauis 1
TKAHHH TBAPUH), NOMICTiTs y MipHi konGu Ha 100 mn, gommitre 20-25
M1 JIMCTHIBOBAHOT BOMIH, S MI1 25 %-T0 PO34MHY CErHETOBOI €O, KHHBTE
MATIeHLKMI IIMATOYOK JTAKMYCOBOTO NIATIEepy Ta PETENbHO NepeMILaiTe.

Hioayscyeanna posuuny

6. TNposeaits Heitrpamizauiio pozauny. Mo kpanwix 3 Gloperky jgo1a-

gaitre 11 posams NaOH 10 nocHHIHHA TAKMYCOBONO NAIlipLs, MCHs Horo
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00’€eM po3umHy B KOOI 0BEAITH AMCTIILOBAHOKO BOI0IO 10 80-90 M. 3akin-
YCHHS HEHTpa3alli BU3HAYTE 32 MOCHHIHHAM JJAKMYCOBOIO MAMipLs.

Vmeopennun noducmozo meprypite-amoniio
7. lo no6pe nepeMiniaHoro po3uHHy AoAaiTe (MIpHUM LTIHAPPOM
abo mineTkoo 3 rymoBolo rpyuero) 4 mu peakrusy Hecnepa, 3HoBy
epeMimante, 00'eM po34yHHY AOBEAITh A0 MITKH AMCTHIBOBAHOIO
BOJIOIO 1 1€ pa3 nepeMilaiire.
8. Hepes 15 xB. GoTOKONOPUMETPOM BHMIPSAHTE ONTHYHY I'YCTHHY
PO3YHHY 1 PO3PaxyiTe BMICT HITPOTEHY 3a (hOpPMYI0I0:

iy _25[)
V-m
ae C, —BMICT HITPOreHy B | Kr cyxoi npobu, r
Cx — kunskicTs Mr HiTporeny B 100 Ml KOTOPHMETPOBAHOTO PO3YHHY,
3HAlH/ICHa 3a KanOpyBalbHOK KPHBOIO;
250 — 3aranpHuii 00’ eM PO3UHHY OICPKAHHIA ICIS MOKPOTO 030/ICHH,
MIT; |
V —o6’em, B3aTHI B MipHY KOOy U1 KONOPHMETPYBAHHS;
m — HaBa)Ka cyXol npobH ananizoBaHoro marepiany, r (abo )
Jlnsi nepepaxyHky HaHHX HA NPHPOAHY BOJIOTICTE IX MHOKATH HA
KOC(IIIEHT TIrPOCKOIIYHOCTI:

K =(100-x)/100,

J€ X — NPOLEHT BOJIOTH.

[Tpu Bi3Haeni HiTpOreny B OPraHax i TKAHMHAX TBAPHH OJCPKAHHIT
MICAs MOKPOTO CHIATOBAHHS PO3YHH HeoOXiaHo po3secti B 10 pas: 10 mn
PO34HHY BHECITH B MipHY KonOy Ha 100 mu i qozaiite 1o MiTku 1 H posuny
H,S0,. Pesynsrar Bu3HaueHus B 1IOMY BHNAJIKY HOMHOXTE Ha 10,

PobGora Ne 80
Busnauennsn GinkoBoro ra nebinkosoro nirporeny

Ipunuun mevony. Ipu BusHauCHHI HITPOTeHY, SKUii BXOAHTS 10
CKJIay DITKOBMX peqoBMH, OLIKM BIUIISIOTE Bijl iHITHX HITPOTEHHCTHX
PEYOBHH OCA/UKEHHAM | HacTynHuM QinbTpyBanusam. Ha ¢insrpi (ocan)
JANHWACTECH HITPOreH Ginkie, a B GUILTPAT NEPEXOAHTH HITPOreH
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HeopraniuHux cnonyk (mebinkosuii). Hitporen BH3HAua0THL 33
nonomoroio peaktury Hecrepa.

Xia poboTn

|. Hasaxky nobpe noapibuesoro marepiany, B fKiii MICTHTHCA 3-
S Mr GUIKOBOTO HITPOTEHY, MEpeHeciTh B crakan emuictio 100 mu,
nomaiite 50 My gHCTHALOBaHOI BOAM, HarpiToi 10 50-60 °C.

2. Craxan marpisaiite npotsarom 10 xB. Ha kunusa4ii 6aui npu
NOMILIYBAHHI CKISHOK HaJIHYKOK)

¢ [lpu ananizi mamepiany, AKUL MiCMUMb BeAUKY KLALKICMY
Kpoxmanto (Hacinnsa 3naKosux ma zeprnobobosux kKyabmyp) emicm
cmakany Hazpisaume Ha 600AHIN Dawi, AKa MAcC meMnepamypy He suwe
50-60° C, ockineku npu Gitbw ucokiu memnepamypi KpoXMaib
Kreticmepuzyemocs i ROOANbIUE (PitbMPYEaHA YCKAAORIOEMBCA.

3. [lic/15 KOPOTKOHACHOTO HATPIBAHHA MPOBEITE OCA/UKEHHSA OLIKIB
50%-tpuxuopoutopoo kucnoroio (TXO). /i uporo B crakan npu
nomimysanni gopaiite 10 ma 5%-ro TXO i micns BIACTOIOBAHHA
npotsrom 30-40 xB. BMicT Bindinsrpyiite B MipHy KonOy Ha 100 M.
Crakas Ta ocan Ha (iasTpi npomuiire Aekinskoma nopuismu 2%-i TXO.

4. Mo sakinyenHo GiALTpYBaHHS (QUIBTP pa3soM 3 BOPOHKOIO
fepeHeciTh B TEPMOCTAT 1 BHCYWITH npoTaroM 1-1.5 roguuu npu
Temneparypi 50-60 °C.

5. Koau nanip ro4uHe nerko BUIIIATHCH BIA BOPOHKH, (MUILTP pa3soM
3 0Cca/IoM TepeHeciTh B IPOGIPKY | BU3HauTe HiTporen 3a Hecmepom Tak
caMmo K NPH BU3HAYSHHI 3aralbHOr0 HITPOrCHY.

Buznauenns nebinkosozo nimpozeny

[Micnn dineTpyBanss 6inkoBoro HiTporeny B kKondy emuictio 100 ma,
i1 BMICT JOBEIITh AUCTHILOBAHOK BOJIOK), KA HE MICTHTh aMiak, 10
MITKH.

BisemiTs 25 Ma Ginsrpary i nepeHecite B npodipky Juis Toro, 1od
BU3HAYHTH 3araibHNH BMICT HEOLIKOBOTO HITPOTEHY.

@ineTpat, AKHi 3aANHIIHBCA Y K001, BHKOPHCTANTE /U1 BH3HAYCHHA
orpemux nebiikogux cnoayx nimpozeny. Tpu usomy yci HeOUIKOBI
(opmH HITPOTEHY BH3HAYARTE B OH1I HABAXKIL.
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[TpuHUMN BH3HAYCHHS PIZHUX opm HeDIIK06020 Himpozeny
Da3yeThCs Ha NOCAIOBHOMY BHTICHEHH] HITPOTEHY PI3HHX HEOIIKOBHX
CIIOAYK (aMIa4HOrO, aMIZIHOIO Ta HITPATHOTO) ¥ 3aMKHYTOMY HPOCTOpI
Ia YJIOBIIOBAHH] HITPOreHY, AKHit BUIIACTHECA THTPOBAHOK KHCIOTOIO.
AHani3 NpoBOJAbTE B HEBEIHYKHX CKCHKATOpax 3 NPHTCPTHMH
KPHILIKAMH.

Busnauennn amiaunozo nimpozeny

20 ma uisTpary Hanuiite v gapdopoBy YamwiKy i MOCTABTE HA JHO
CKCHKaTopa. 3BepXy MOKIaAiTh CIEHIadbHY PEHIITKY 3 HEBETHKHMH
OTBOPaMH, Ha HeEl MOCTABTE AK NpHiiMay amiaky (apopoBy Hamky, B
Ky 3 mikpobroperkn Hamaiite 10 ma turposasoi 0,018 H SO, Ta 2-3
Kparii 3MIIaHoro KoMOIHOBAHOT O IHAMKATOPA (KHCI0TA B HPHHOMHHKY
3aDapBIIOETLCA B YEPBOHUN KOAID).

Excukarop sakpuiite 3matienoro no npiidy BaseiHoM KPHIIKOO Tak,
wob 3anNHIIMIACE HEBEIHKA LIIMHA 15 BBCACHHS PEAKTHBY, SKHi
BHTICHS€ amiak. Yepes w0 UIUIHHY Ta OTBIp B PELITUl MINIETKOIO B
HIKHIO YallKy 3 JOCALIKYRAHHM PO34HHOM 00epexHo BHeciTh 10 M
Hacuyenoro posunny norawy (K,CO,) abo okenay maraiio. [Ticas usoro
CKCHKATOP MIBHIKO MOBHICTIO 3aKPHIiTE KPHILIKOKO.

Y Hacm 0K MUTyKYBaHHS JIOCTIDKCHOTO POYUHY BUIUISETHCS aMiay-
HHIT HITPOTCH, AKHIT MOITHHACTLCA KHCIOTOIO Y NpuifoMEHKy. TprBamicrs
PEAKIT 3aJIEKHTh BIZL KLTBKOCT] aMIaq4HOTO HITPOTEHY B OCIDKYBAHOMY
PO3YHMHI, TEMIIEPATYPH T4 BH3HAYAETHCA JOCHIAHHM HUITXOM.

31e01ILIIOr0 NPH KIMHATHIH TEMIIEPATyP! EKCHKATOPH
BHTPUMYIOTE 1-2 100m.

SIKIoO no Mipi BHAUICHHS aMiaky piaMHA B NPHHOMHHKY HaOysae
3CTIEHOTO KOILOPY (BCA KHMCIOTA 3B’ S3aJ1aCh BHALUICHHM aMiakom),
nonaire me 5-10 M 0,01 n H,.SO,

[To saxkinyeHHo NorMMHAHKS BHALICHOTO aMiaky KHCIOTOK IPHIHOM-
HIK BHIMITL 3 €KCHKATOpa | HEBMKOPHCTAHY KMCIOTY BIITHTpYITE 3
mikpodtoperkn 0,01 1 NaOH 10 nepexosty poscesozo sabapenenns piannn
uepes gionemose B AcKkpaso-aenene.

Busnauenns emicmy amionozo nimpozeny
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[Ticis THTPYBAHHS B IIPHHOMHHK HAJIMHTE HOBY nopiiio (10 mi) 0,01
n H,SO,, noxaiire smimanni {HAMKATOP 1 TOCTABTE NPHIHOMHHK B
CKCHKATOP HA TEXK caMe Micle (HHKHIO Hauky 3 JAOCIIKYBAHHM
PO3THHOM 3 IHA EKCHKATOpa He BHITMaITE).

3aKpHBIUIM EKCHKATOD, 3aIUIIITH HEBCIUKY HIJIMHY, 3K B
[OTICPE/THEOMY BHITAIKY, B HIZKHIO HAllKY 3 NOCTIUKYBaHHM PO3YHHOM
nomaiire minerkoi 10 Ma 40%-ro ayry (NaOH). Totim excukarop
repMETHYHO 3aKPHIiTE 1 3aAMUNTE HA 1-2 no6u. MMia aiew ayry
BiAGYBAETHCS TIAPOMI3 AMIIE 1 BUALIACTHCS amiak.

[Micns 3aKiHUeHHs TiAPONI3y aMiHOTO HITPOTCHY Ta 3B’A3YBAHHA
BHILICHOTO AMIAKY KUILKICTh KHCIOTH, 5K 3IMIIHIIACE B IPHAOMHHKY
BIITHTPYHTE, SK Y BUITALKY BH3HAUCHHS aMIaHOTO nitporeny 0,01 # NaOH.

Buznauennn nimpamuozo Himpozeny

TMic/is BH3HAYCHHS BMICTY @MIZIHOTO HITPOTCHY B TOMY K 3pasKy
NPOBELITH BH3HAUCHHS KUILKOCTI HITPATHOIO HiTporeny. /L usoro B
MPHAOMHNK 3HOBY Hamirre 10 M1 0,01 1 H,S0,, a B HHKHIO HalUKy B
usOMy BHNaaKy Aopaiite 0,1 1 TOHKO HOMOJIOTOrO CTIIABY Jesapna.

3aKkpUTi EKCHKATOPH 3anumith Ha 1-2 n00u npH KIMHATHIH
Temmepatypi abo Ha 8 -10 r mpu 50-60 C.

Braciiiok B3aeMoaii crasy Jlepap/ia 3 HITpaTaMu, SKi MICTSTLCA B
AOCHIKYBAHOMY PO3HHHI, Y JYKHOMY cepeOBHILI HITpaTH
BLAHOBMIOIOTHCA 10 AMIaKy, SKHil BUALISETHCS B ra3onofibuiii gopmi.
CxeMaTHYHO 10 PEaKiiio MOKHA NPEACTABHTH HACTYIHHM HHHOM:

NaNO, +4Zn + 7NaOH = NH, +4Zn(ONa), +2H,0,
abo
KNO, + 4Zn + 7NaOH = NH, +4Zn(OK), +2H,0.
[Mic/s 3aKiHYCHHs NPOLCCY BIAHOBICHHS HITPATIB | 3B’ A3yBaHHs

amiaky, KHCIOTY, AKa 3aIHIIHIACH Y TIPHHOMHHKY, siarutpyiite 0,01 1
NaOH, ax 3a3Ha4eH0 BUHIE.

Busnauenna aminnozo nimpozeny
KifgbKicTh aMiHHOTO HITPOFEHY B 3Pa3Ky IHAHIITH 3 PI3HHIICIO MK
cymapunm HeGinkoBuM HiTporeHom (y %) Ta CYMOK amiaqHoro,
AMIZIHOTO T4 HITPATHOTO HITPOTEHY B aHamizoBaHomy 3pasky (y %)
' Pesynerar Gyae npubnusHuM.
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Oépaxynok pesyibmamis
KinbkicTs yeix ¢ropm HeOLIKOBOro HITPOTEHY BH3HaUTE 3a opMyIIono:
a-T-0.14-100-100
R
H-20
X — BmicT opmu HeDITKOBOTO HiTpOreny, %;
a — xkutekicts 0,01 H H,S0,, ButpaueHoi Ha 38’A3yBaHHsA amiaKy, HI0
BHJILTHBCA.
T —nonpaska xo turpy 0,01 1 H,SO, ;
100 — koeinieHT Anst MepeBeACHHS Y BICOTKH;
100 ra 20 — BIANOBI/IHE PO3BEACHHS.

Pobora Ne 81
Businiienns BiibHoKUBYuUMX a30Tdikcaropis y rpynri

Hessaxkaroun Ha Te, mo B noBiTpi 06’€MHa 4acTKa HiTpOreny
CTAHOBHTL 78 %. POCIHHH HE 371aTHI HOTO 3aCBOIOBATH; BOHH
CIIOYKHBAIOTH 1IEH XIMIMHHI CJIEMEHT 3 TPYHTOBOTO PO3UHHY Y BT
coeit aMOH1I0 Ta HITPATIB.

Bikcaitis HITPOreHy 3IHCHIOETECA MTEPEBAKHO 610MOFHHIM HLISXOM
1JIMLIE HE3HAYHA KUTBKICTE (MEHI K 35 Mr/m*) — y pesyssTari npouecis
B aTmMocdepi — eACKTPHYHHX PO3PAAIB | (POTOXIMIYHHX PeaKLii.

Hitporen Berynae B komoo6ir uepes kopeHeBy CHCTEMY POCIHH abo
3a JIONIOMOTO10 CHMBI0THUHOTO 38’ 43Ky 4Yepe3 Gakrtepil, rpubu, cHHBO-
3ENICHI BOJOPOCTI, 3aaTHi (ikcyBatH arMocdepuuii Hitporen. Jlo
BUIBHOKHBYUHX B IDYHTI MiKPOOpraHismiB, 3aaTHux QikcyBat
MOJICKYNSIpHHT HiTporen armocdepu, Hanexars Clostridium,
Azotobakter, Beijerinckia, nesxi cipunn cipaani 6akrepii, APIKIvKI i
CHHBLO-3€JIeH] BOAOPOCTI.

Clostridium pasteurianum — THNOBWIi NPEACTABHUK aHaepoGHOIO
npomecy ¢ikcauii nitporeny. B Monoxux KyasTypax neit Mikpo6 mae
BHITIAZL NPAMUX NAJIMYOK 3 3aKPYIICHHMH KIHLIAMEA posMipoMm 2,5-7.5 x
0,5 MM, [Taangkn posMIimyloOThes NOOAHHII 9H napamMm Ta MaroTh
BCITHKY KUILKICTh JGKTYTHKIB, PO3KHAHHX 10 BCiil MOBEPXHI KIITHHA.
[pu crapinni nabysaioTh XapakrepHy seperenononibuy dopmy 3
OKpPYITIOK CIOPOIO, PO3TAMIOBAHOKO OIHMKYE A0 OAHOrO 3 KiHuis. B
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Puc. 73. Azotobacter
chroococcum

MPOTON/Ia3MI KIITHH HAKONHYYETbCS
BEINKa KIIBKICTH KPOXManonomaioHol
PEHOBHHM — IPAaHYJ/ILO3H, KA 3 HOJ0M J1a€
ronybe 3abapsnenna. Cnopn He
3ahapboByOTHCA.

Azotobacter chroococcum —
HaiidUIb po3noBclokeHni Bua. 11
PYXIMBI KIITHHH poamipom 2-7 x 1,5-2,
MKM, B MOJIOJIHX KyJIbTYpax MajH4Ko-
nomiGHi, 3 BIKOM HabyBalOTh KYJIACTOI
dropmu (puc.73). Kaitunn o6’ eauani
mapamu 4 OLTLIN KPYITHHMH IPYHamMu i
OTOUYEH] BEIMKOK CIH30BOI0 Kacy1o010.

e
5

BoHH yTBOPIOIOTE TEMHO-KOPHUYHEBHI MITMCHT, HEPOIHUHHUI Y BOJIL.
XapakrepHo0 0COBIMBICTIO BUY € 3AATHICTE BHKOPHCTOBYBATH
KPOXMaJTh B AKOCTI €/IMHOTO JuKepena Byrnekucioro rasy. Hpu pocTi Ha
cepeloBHIIAX 3 0CTATHROK KUILKICTIO MOKHBHHX PCHOBHH BCCPC/AMHI
KJITHH HAKOMHUYYETHCA BETMKA KIILKICTh 3¢PCH 3aMacHOro NoAkHBHOI0
marepiany. 3epHa CHILHO 3aJ0MITIOIOTH CBITJIO, 3aBJAKH HOMY NpH
po3rasAl M MIKpOCKomoM He 3adapOoBaHmX mpenaparis MaioTh
seneHyBaTHil BiaTinok. Ha 1 r 36pomxenoro uykpy Azotobacter
chroococcum 3aceoioe 10 20 Mr atMoc()epHOTO HITPOIEHY.

Azotobacter agile Beijerinck — xpynui, kyiscr adbo aemio OBaJIbHI
(2,5%5.5 MKM), IyKe pyXauBi KniTHHH, 00’ €/IHaH1 HAHYacTIILE apaMu

Puc. 74. Azotobacter agile
Beijerinck

(puc. 74). Kmituni MaloTh rOMOTCHHY
nporonnaIMy 3 KpylnHHMH 3epHaMu
sanacuol pedoBuun. Hapkosio knTuH €
TOHKHH 000J0K CIH3UCTOI KAancyuu;
BHJIINAE Y CEPEOBHINE KOBTHIT ado
sesieHyBaTHii mirMeHT. 3acsoroc 10 10-15
MI' HITPOTE€HY Ha 1 I EHEPreTH4HOoro
marepiany. Hali-gacrime 3ycTpluacTbes y
NPICHHX BOAOHMAX.

Azotobacter vinelandii Zipman —
api6ui (0,8 x 2,5 MKM), pyXausi,
HepeTPHXIANBEHO JUKIYTHKOBI MAaTHYKH
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(puc. 75, @). 3 BIKOM KJIITHHH BKOpPO4Y-
IOThCA | HaOyBaoTh Kynsactol dopmu. [Tpu
poCTi Ha CEpelOBHINAX YTBOPIOIOTH
CHHbLO-3€JICHHH MIrMEHT. 3B A3YE€
npudnau3Ho 15 Mr HiTporeny Ha 1 r uykpy.

Azotobacter beijerinckii — neuo
oBanbHI, KpynHi (3,5-6,5x2-2.5 MkM) 3
3A0KPYIJICHUMH KIHIAMHW KIITHHH,
3’€/IHaHl MOMapHO B TETPaad | KOPOTKI
NAHIKOKKH (pHC. 75, 6). KmTunu nepy-
XOMI1, OTOYEHI CIAH30BOI0 Kancylol.
YTBOP0OIOTE CBITIO-KOpHYHEBHIT abo
JKOBTHI TIIIMEHT, HEPO3YMHHHI Y BOJI.
Ontumym pH 4,5-5.5.

Azotobacter indicum — nanuvko-
noAioHl KIMTHHK pozmipom 1,5-3 x 0,5-
1,5 MKM 3 KpYITHHMH 3€PHAMH KHPY 1
BCIMKHMH CIH30BHMH KaNCymaMmH.
YTBOpIOE IpAKABO-HEPBOHI TA KOPHYHEBO-
ycpBOH!l mirmenTtu. He pocrte Ha
CCPEIOBHILAX 3 HATYPAJILHUM OLIKOM,
OJHAK JIOMABAHHSA 10 TOXHBHOTO
CEepe/loBHINA HEBEeNMKOi KIJIBKOCTI
HITPOTEHBMICHHX CIIONYK (CONCH aMOHIIO
ENTOHY, MAPOJI3aTy Ka3zelHY) CTHMYIIOE

Puc. 73, a. Azotobacter
vinelandii Zipman

Puc. 73, 6. Azotobacter
beijerinckii

pict Mikpoopraniamy. Yci nepepaxoBani BHAH HiTporeHobaxrepy
HaNeKaTk 10 aepoOHHX MIKPOOPraHI3MIB 1 Kpallle pO3BHBAIOTLCSH 1PH
BIILHOMY AocTyni noBiTpst. Ontumym pH y meskax 7,2-8.0.

Matepiann ii 00nagHaAHHA: OXKUBHE CEPEIOBUIIE, TPYHT, LINATE/h
Ul TPYHTY, MIKPOCKOT, KOJIOH, CKENIbIIs, DapBHUKH.

Xia poborn

Jlns BMBUCHHS BIILHOKHBYYMX Y IpyHTI HiTporendikcaTtopis
TIPUTOTYHTE HAKONUUYBaTLHY KynbTypy. Haltkpauwy cepenoaiem Juis
PO3BHTKY DakTepiit sBaxaeThes cepenosiie Ewbi, ske He MicTHTE coneii
HiTporeny: mamit (abo rmokosa) — 20 r; kaniii pochoprokucmii
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nBoxocHoBHMiE— 0,2 T; Markii cipaanoxucanii — 0,215 HaTPIH x.rlopﬁmm
— 02 r; kaniit cipganokmeimii — 0,1 3 3amso CIpUaHOKHCIC — CIIJIH;
Kpeita — 5 T; BOIOMNPOBiAHA BO/A — 1000 ma.

[IpuroToBieHe cepeioBHIIC possiiTe Mo konGax EMHICTIO ] 00-150
s mmapom 1-1,5 €M | npocTepHii3yHTe. BHeciTh Y CCpPEMOBHIIC
HeBe MKy KiUTbKICTb rpyHTy (0.5 1) Konfy nomicTiTh B TepMOCTAT MpH
remneparypi 22-25°C una 10-14 AHIB. A3oTobakTep Kpaumie
PO3BHBACTHCA Ha PLIKOMY cepe/IOBHILI, B AKE TOKIAICHO CKJIaIcHHH
KOHYCOM (iabTP.

[MpH HAABHOCTI B IPYHTI BUIBHOKHBY HHX am"rq'nxca'ropm Ha 5-6-i
JIeHb Ha TIOBEPXH] MOKUBHOIO CEPEA0BHING, HaA (inbTpi 1 HA CTIHKAX
KonGH 3 ABMTHCA TUIIBKA, AKa MIBHAKO Gypi€, OCKUIBKH MICTHTH

Azotobacter chroococcum, a Ha [H1 PIIHHH, SKa 10 UBOTO Hacy ACUL0
nomyTHie, Byjie MHUTHCA 1 NAXHYTH MaC/IiHOIO KHCIOTOK oyne
naxonnuysatucs Clostridium pasteurianum.

Jlns MIKPOCKOMIMHOTO JOCHIDKECHHA IIPHTOTYHTE ABA Ma3KH 13
noOypiiol nAiBKK Ta 3 AHa koubu. B mepuiomy npernapari 3Hal1ITh
KpyIiHi, Kpyri abo oBaibHI KITHHH a30TobaKTepa, MOKPHTI TOBCTOIO
CIM30BOIO KANCy101o (300recto). B apyromy npenapati 3HaXOAATHCS
BCPETCHONOMIOH] KINTHHH Cl. Pasteurianum 3 NPOAOBIYBATOK CIIOPOIO
y UCHTP] KITHHH.

BH3HAYHTH KUIBKICTh (HIKCOBAHOTO DaKTEpIAMH HITPOTCHY MOKHA
XIMIMHHM HUISX0M 32 MOAHdIKOBaHUM MikpomeTonoM Kbebaans. s
gr3HadeHHs (DIKCOBAHOTO HITPOrCHY KPallle KOPHCTYBAaTHCA PLIKHMH
cepeoBMIIaMH 3 ITTI0K03010. Lle no3Bonse GLIBIIT TOHHO po3paxyBaTH
pe3ynsTaTH Ha 2 I BHKOPHCTAHOTO 1YKPY.

Podora Ne 82
Busipjenns cumoiornunnx asordikcaropis y rpyHri

W rlpouccx eBOMIONIT AesKI MiKpoopramisMu Habyiu 37[aTHOCTI 10
AKUTTA | POIMHOKEHHS HE TMIIC HA NOBEPXHI KOpEHIB, ane it B rnOHHI
ix Tkamuu, Jlo Takux Gakrepiil BigHOCATLCA Tak 3Baui GynbOOTKOBI
akrepii poay Rhizobium. Byns6oukosi fakTepli MOXKYTh ICHYBAaTH
JOBrMit 4ac y rPYHTI AK 3BMUaiini canpo(itH, noaibHO KopeHEBHM i
pusocdeprum Gaxrepiam. Boru MOKYTH POIMHOKYBATHCS B IpyHTI,
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KHBHTHC 3@ PaXyHOK KOPEHEBOTO OCMOCY PI3HUX B TOMY 4MCHl 1 HE
Gobosux pocnn. bynsboukori GakTepil IPOHUKAIOTE B KOPEHI POCIHH
3 IPYHTY €epes KopeHesl Bonockd. Ha micui nponnkHenHs Gakrepii
BIAOYBAETLCA MOCHIICHHMIT MO KIITHH KOPCHA, 3aBAAKH H4OMY
popmyroreca Oynsboukn. @opma 1 posmip dyasb040K, a TAKOK iX
PO3MILICHHS HAa KOPEHAX 3AJICKATH AK BijJl aKTHBHOCTI GakTepiii, Tak i
B1Jl POCJIMH, HA SKHX BOHH MOCEISIIOTHCS.

3a migpaxynkamu akagemika JI.H Ilpsunminikosa, monepHa nps
nobpomy ypokai HakONHYYe 3a BereTauiiinuii nepios 6auseko 150 kr
HITporeny, mornun — 6nmu3bko 160 kr na ra. OpHopiuni 606081 pocaumn
(ropox, Bika, KBaCo/1s, C0A) HAKOMHUYYIOTH Yy rpyHTi Bit 60 10 100 K
HITpOreHy Ha | ra.

Bynnboukori Gaktepii — obmiraTHi acpobu, MAKOThL BUIIIA HEBETHKHX,
ACHIO BHIHYTHX, PYXOMHX MalH40K 3 3a0KPYITICHHMH KIHLSMH, CIOp
HE YTBOPKOIOTE. Y MONOAHX
KyJAbTypax po3Mip iX Koiu-
Bacthes BiJ 0.5x1 no 1x7 MKM.
[Topyu 3 nmanuuxkononiGHUMH
3yCTpIYAlOTLCA JayKe ApidHi
pyXiuBi Kokonombui popmu —
KUBUMKH, @ TAKOX KpPYIIHI
CHJIBHO PO3AYTI, KOJONMOMOHI,
rpyutenombni abo nogoskeHi
FULIACT] KIITHHH, SKI Ha3HBa-
0ThCH OakTepoinamu. Braxka-
I0Th, 10 caMe Yy 1 Hakre-
poinuiit dopmi Gyns6oukori
Oaktepii naitbinem enepriiino
34CBOIOKOTE HITPOTEH 3 aTMO-
cepu. Pyx monomux Gaxrepiii
BinOyBa€TLCS 3a paxyHOK
JUKTYTHKIB, PO3MIIIEHHX Y
PI3HHX BHIIB HCOJAHAKOBO, V
OynbboukoBUX GakTepiit Mo-
KyTb OyTH HasBHI aBa
JUKIYTHEM, AKI BIAXOAATE 3 Puc. 76. Byrwoouxosi Gaxmepii
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0B0x GOKIB KIITHHM, a60 OTHH, SKHIT BUIXOINTE BIL KIHILA KIITHHH 1111
NPSAMHM KyTOM.

BynsGoukosi GakTepil OkpeMHX BHIIB POCIHH (pHc.76) BONOMIOTH
pisHomaniTHicTio Mopdonoriunnx hopm, a came: Gyrsd0uKoBI dakTepii
JOIEPHH GUILII TOBCTI Ta KOPOTKI (10 2MKM), IIOKPHTI CIIH30M; Y TOPOXY
Ta BIKH JIOB/KHHA HATHYOK cirae 3,5-4 MKM, a KpyniH1 DaKkTepli MIOonuHy
Ta kBacom (3,5MKM) CHILHO BHTHYTI i HOKpHTI ciusom. bakrepii
MOLEPHA Ta KBACONI HA MpEnaparax MaioTh XapakTepHe 3ipuacTe
PO3MINICHHS KINTHH.

Byns604KoBi GaxTepii BonoioTh BHOIPKOBOIO 3IATHICTIO BCTYNATH B
cimb103 3 pisHIMi 6oGoRHMH pociHHamu: baktepii ropoxy — Rhizobium
liguminosarum, xsacom — Rhizobium phaseoli, coi— Rhizobium japonicum,
monuny — Rhizobium lupini, saran —Rhizobium vigna, nyty — Rhizobium
cicer, mouepan — Rhizobium trifolii, ecnapuery — Rhizobium simpler,
nsBuHLA — Rhizobium lotus, akaunii — Rhizobium robini.

Marepiaan i obaagnanns: ceixki abo ikcoani KOpeH! Pi3HHX
GoBOBHX POCIHH, MIKpPOCKOT, BAPBHHK, TPEIMETHI Ta NOKPHBHI CKEIIBLIA,
coupt 96%, pozuun cynemn 1:1000, crepunesni vamkn [lerpi,
BakTeplonorivHa HeTis, HOXKHIIL, CKanbleb, BofsHa bans, 9 ropuIMKiB
3 IPYHTOM OIHOI'O CKJIA/Yy.

Xin podorn

Osnaitomrecs 3 Gopmoio Oynsbodok y pisHHX H0DOBUX pocTHH.
Buauiits 6yns60ukosi bakrepii y uHcTy KyasTypy. JL1s 1bOro NpoBeiTh
nocis 31 cBbKOI OYNEDOMKH HA MOKHMBHE CEPEIOBHIIC TAKOrO CKIaay:
Goboemit Gyasiion (3 100r ropoxy) — 1000 mn, manit (abo caxaposa) —
10 r;, kaniit hocoprokucmmii — 1,0 1, arap— 15 . Busuits Mopdonoriuui
ocobnueocTi GynsboukoBHX GakTepiil y Ma3kax, NPUIOTOBICHHX i3
Bynsbo4oK.

Posnmiite cepeaosume mno npodipkam (mo 15-20 mu) |
npocrepumsyiire B asrokiasi npu | atm. nporarom 30 xs.

Jlaa nocisy suGepits ceixmii kopiae 6obowoi pocnunn. Kopins
npomuiite y Boal. Jlns 3HHIICHHS MOBEPXHEBOT MIKPO(IOPH KOPIHLI
nomicTiTe Ha 5 XB. B 0,1% po3uHn CIHPTY, NOTIM [IPOMHHTE CTEPHITLHOIO
poz0i0. O6pobiueni KOpiHIL NepeHeciTh CTEPHNIBHUM NMIHUCTOM Ha
IPEAMETHE CKJIO0 1 PO3PIAKTE Ha APIOH] 4aCTHHH CTEPHIBHHM CKAJIBICIIEM,
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baxrepionoriunoo nemiero Bi3bMITh IMATOYOK KOPIHI 1 BHECITE Y
npobipKky 3 arapowm. /lobpe nepeminiaiiTe | BLWIMHTE B CTCPHIBHY YalIKy
[Terpi.

YHauku noMicTiTh B TepMocTar npH Temneparypi 25°C na 24-48
roauH. Yepes fgekinbka JHIB Ha NMOBEPXHI MOXHBHOTO CEPE/IOBHING
MOKHA criocTepirath OakTepli y BHITIAAL APIOHUX, O11yBaTHX KOJMOHIH
(Bac. Radicicola). TloMicTiTh Y Kpami BOAH Ha MPEAMETHE CKIO,
HNOKPHHTE MOKPHBHUM 1 3ahapOyiTe METHICHOBHM CHHIM i PO3TIISHETE
M1 MIKPOCKOTIOM.

Ins nocaumxkenns OakTeplii, Mo MicTsThes y Oynsboukax,
MPUTOTYiTE ricTo3pisn abo masku. [Ipn BHTOTOBNEHHI ricTONpenapary
3po0ITh 3p13 OynbOOUKH TOHKHM OOTAHIYHHM JTe30M 200 MIKPOTOMOM.
3pi3 MOMICTITL Y KPAIUT0 BOAW HA MPEAMETHE CKEJblle, MOKPHIiTe
NOKPHBHHM CKENBLEM 1 NPOBE/ITE JOCILDKESHHS MM MIKPOCKONOM —
CHOYATKY 1IPH MAajoMY, a MOTIM NpH BETMKOMY 301sirenni. Beepemuni
KniTHH OyneOouKH BUAHO ApiGHI namku abo Gaxrepoinn OyIs00YKoBIX
Gaktepiii. JIns Toro, wob kpawe ix nobaguru 3adapbyiite npenapar
(ykcrHOM 200 MCTHICHOBHM CHHIM. Ma3oK NpHToTyiiTe TaKk: po3pikTe
OynebouKy Ha a8l gacTHHH. Micie po3pizy DaraToKpaTHO NPOKOMTH
npenapyBajibHOI FOJKOK JUIS pyHHYBaHHS KMTHH Oynsboukn. I3
3pyiiHoBaHoi Oyne004YKH BHIABITH KPAMENbKY PUIMHH HA NPEJAMETHE
CKCJIbLIC, PO3BE/LITH il KPAIUTHHOIO CTEPHIIBHOT BOIM 1 IIPUTOTYITE Ma30K.
Masox miacynnits, sadikcyire y nmomym’i, 3adapbyiite pyxcunom abo
MCTHICHOBHM CHHIM | NPOBEIITH JOCHDKCHHS M1l MIKPOCKOIIOM.

lopumku 3 rpynToMm npoctepuiisyiite y asrokiasi abo neui. YV tpu
FOPUIMKH Jl0/1aiiTe 110 2 r HiTpary HaTpito (asorui goOpusa). Fopumku
MIANHILITE.

Positpith y crynin 6 Gyns6o4ok, BiAipBaHHX Bijl KOPEHIB KOHIOLIHHHN.
Posbasre wo macy Bonoro. [loaaiite cycnensiio NopiRHy y TpH iHi
FOPUIHKH, TAKOAK Mo3Ha4Te 1X. TpH ropiiMks, o 3anHITHIHCS [TO3HAYTE
AK KOHTPOJIBHL. B ycl 1eB’aTh rOPIIMKIB BHCIHTE OIHAKOBY KIMBLKICTH
HACIHHS KOHIOIIMHH, BUMOUEHOTO y Boai. [Iposenits cnocrepexeHs
33 POCTOM POCIHH Y TOPIMHKAX BIPOJORK 2 THKHIB, PE3yALTATH
cnoctepexens 3adikeyiire y sypuani. [poanamizyiite um € BIAMIHHOCTI
Y TpROX rpyn. B sikiii rpyni koHiommHa nouysaeThes Haiikpauie?
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Podora Ne 83
Buznauenns nirpudikyounx 6akrepii y rpynTi
(na cepeposumi C.H BuuorpaacsKoro)

Mponec HiTpuikauil amiaky npoXoanTE y Al pazu 3a ydacrl ABOX
crienianizosanux rpyn acpobnux Gakrtepiii. B nepury ¢azy amiak
OKHCHIOETHCS 10 CONCH a30THCTOT KHETOTH:

2NH, + 30, ! 2HNO, + 2H,0 + 661.5 k]lx

V upoMy Mpoleci NpHiiMalTh yHacTh HiTposHi Dakrepii, fKi
BIIHOCATH JIO TPOX poaiB: Nitrosomonas, Nitrosocystis, Nitrosospira.
Nitrosomonas — OBOLIHI KOKH 3 OJHHM JIOBTHM JUKT'YTHKOM, CHOp HE
yTBOPIOKOTH. Nilrosocystis — KOKH BEIHHHHOIO Gmu3bko 1,5 MKM, 3/1aTHI
YTBOPIOBATH 300r/€i — HAKONHYCHHA KOKIB, OTOMEHI 3aralbHOr
cIM30B0I0 Kancyiow. Nifrosospira — MalOTh MPABHIIBHY clipansHy
hopmy, JOBKHHA KITITHEH A0csTac 20 MKM, X04a 1 3yCTPIYAI0THCS IOCHTD
api6Hi KoKomoIIOHI OPraHI3MH.

V apyry dasy siTpuikauii coil a30THCTOI KHCIOTH OKHCIAIOTHCA
710 colel a30THOT KHCITOTH

2HNO, + 30, ! 2HNO, + 201 x/bx

V upoMy mponeci mpuiiManTh y4acThb HiTpaTH1 OakTepil poay
Nitrobacter, ue apibui, okpyT, siflenoxioHi 11 rpyHIonoxioHl KIITHHI,
po3smipom 10 1.5 MM, 3ycTpiaaroThes KOpPOTKi HEpYXOMi, Ge3cTopos!
NANHYKH 3 3ATOCTPEHMMM KiHsiMi posmipom 1,2x0,8 MKM - MamHaKy
iHOMI 3" EAHYIOTHEA ¥ NAHIKOKKH, 38 ['pamom GapOyIoTHCs HETaTHEHO.
Ha 5-6 100y y KyIbTypax MpOSBISIOTECA OBATBHI abo rpymonoaibH
PYXJIHBI KAITHHH.

Hitpudixysoui 6akrepii cTporo cnenudigui no BIJIHOIIIEHHIO J10
PEHOBHHM, 110 OKHCINIOCTLCA: HITPO3HI GaxTepii He AIFOTHL HA HITPATH, A
HITPHTH]I — HE OKHCIIIOTH amoniiigux coneii. Ile THMOBI
XEMOCHHTE3Y1041 aBTOTpOdn.

Marepiaan it 062 HAHKA: IHHK-HO/I-KPOXMAID, audeninamin,
KOHIIEHTpOBaHa cipuana kuciora, 20% cipyana KHCIOTA, mporano,
KpOXMallk, TPYHT, KONGOUKH 3 PIAKHM NOKHBHHM CCPCAOBHIICM
C.H.BHHOrpajichKoro, MacTepiBChKI MINETKH, dapdoposl gaeIKH.

Hpuzomysanua YunK-uod-kpoxmanea2o posiuny: 4 r KpOXMamo
posiTpith y (haphoposiil CTYNLI 3 HEBCTUKOIO KinbKicTio BoaH, B 100
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MJI AHCTHILOBAHOI BOAH pOo3uHHITE20 I XJIOPHCTOTO HHHKY HpH
HArpiBaHHl, 0 KMIUIAYOTO PO3YHHY XJIOPHCTOTO LMHKY JOHaiiTe
CYCHEH31K0 KPOXMaJo 1 CyMilll NPOKHII'ATITh 40 HNPOCBITICHHA,
JIOIMBAIOYH B HET IHCTHILOBAHY BOJY /10 BUXi/IHOro 06 emy. Jlo nposopoi
CyMmILI JIOAaATE 2 T' CyXOro HOJHCTOTO HHHKY, J0/IMATE JAHCTHIbOBAHOL
Boau 710 | 211 npoduastpyiite. Peaktus 36cpiraiite y TeMHoMy nocyai 3
NPHTEPTHM KOPKOM.

Xin poborn

Jns Hakonmyenss HITPO3HUX OGakTepiii BHKOPHCTOBYIOTH PIlKi i
TBCP/1i CICKTHBHI MTOXHBHI CEPEIOBMIIA, SIKI MICTSTH HITPOreH ¥ (hopmi
AMOHIHHHX CHONYK | MiHepanbHi peuoBnHu. Jus Heiirpannizauii
YTBOPEHO! a30THCTOT KHCIOTH B CEPEAOBHIIE BHECITH KapOoHaTH
Kallbliio 1 Markio. B TakoMy cepeaoBHuli CTBOPIOIOTHCS CHPHATIHB
YMOBH JUIS PO3BHTKY HITPo3 HuX Oakrepiii. Cynytai canpoditni
MIKPOOPraHi3MH HE 3HAXOAATH B HbOMY YMOB JUISl CBOTO PO3BHTKY,
OCKUIBKH HEMa€ HiAKHX MIHCpaJibHHX pedoBHH. LlHM BHMoram
Haiikpanle Bianosijgae piake cepepopume C.H.Bunorpaacekoro:
BOONpoBiAHa Bosa — 1000 mu, amowii cipyanokucanii — 2,0 r, Kamiii
pocopnokucauii — 1,0 r, Maruiii cipuamoxkucamii — 0,5 r, HaTpiii
xiopuctHid — 2,0 1, 3am3o cipanokucne — 0,4 1, kaasuiii (abo Marmiii)
cipuanokueamnini — 1,0 r.

3anuiite cepeioBHuIe B KOHIHI KOuOOuKH emuicTio 150-200 M
TosKKM wapom (0,5-1,0 em), npoctepuisyiite B asroknasi 30 xs. npu 1
arm. Ilpu posnmsanmi cepejioBuia, Horo HeoOXiaHO I06PE HepeMimaTH,
OCKLIbKH MOXKY yTBOpIOBaTHCS 0cazl hochopHOKHCIOro 3ai3a.

Y NoKHBHE CepefoBHIIC BHECITH IpyHT (61136K0 0.5 T Ha Kody) 1
HOMICTITE Y TEPMOCTAT 3 Temmeparypoio 25-30 °C. Yepes 12-14 juis
Ha MOBEPXHI PUIMHK YTBOPHTHLCS JIETKA MUIIBKA, KA CKIANACTHCS 3
HITPO3HKX GakTepiil, a B CepeOBHILI 3HMKAE aMiak i 3 SBISETLCS
CMOYATKY a30THCTA, A MOTIM a30THA KHC/IOTA,

Jlis BHABNCHHA y HOKMBHOMY CEPEAOBHIN] HPOAYKTIB
AUTTCAIAIBHOCT] HITPHIKyIoun GakTepiii npoBeniTh AKicHi peakuii 3
UHHK-H04-Kpoxmanom abo audeninaminom. s unoro y dapdoposy
HaueuKy abo yacose ckiI0 kpanuith 1 kpanmo 20% CIPYAHOT KHCIOTH
i AoziaiiTe 10 Hel TP Kpani peakTusy UMHK-H0-KpoxMamo. J1o cymitmi
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pomaiite 1 Kpanao A0CALDKYBAHOTO MOKHBHOIO CEpPEIOBHMINA. Y
npucytiocti NO, cymit 3abapBuThes Y cunin komp. Lle BindysaeThes
BHACIIIOK BHTICHCHHH A30THCTOIO KHCIOTOIO BUTBHOIO HOTY 3 HOIMCTO-
BOIHEBOI comi. Binenwmii iioa BCTynae y B3a€MOJI0 3 KPOXMAnlEM,
00yMOBIIIOIOYH CHHE 3aDapBICHHA.

Peaxyia 3 dugbeninaminon. J1o 2 Kpanens KOHIEHTPOBAHOI CipHaHOT
kucaory y dapdoposiii uameuni gonaiite KpucTaank audenHinaminy.
[Ticisi HOro PO3THHEHHSA 710 CYMIII TOAAiTEe 1 Kpanmo A0Cm/pKyBaHOIO
cepenosuma. SIkimo B cepeosui npucyti NO,” abo NO,, To cymiu
3a6apBTIOETECS Yy TEMHO-CHHIFH KoJip. HUyTIHBICTE PEAKTHBY Iy
sucoka (1: 100 000).

Jlns BH3HAYEHHS HITPATIB Y CepelloBHIl HeOoOXIAHO 3pyHHYBATH
HITPHTH, K1 MICTATBCA B HbOMY. JLisi LIHOTO CEpeIOBHIIE MPOKHIT ATITh
3 NH,CI & npucytrocti 30% ouToBOi KHCIOTH. [Ticas Kun STiHHSA
NPORE/ITH peakuilo 3 audeninaminom. [TosBa CHHBOIO 3a0apBICHHS
CBIMHTL MPO HAABHICTH B CEPEOBHIN HITPATIB, AKI HAKOTIMIIMCA Y
pesymsTari Apyroi (asn HiTpHiKanii.

Pearyia 3 nipoeanoaom. [1o 10 ma kynstypu sogaire 0,2 r niporasona
i nobpe nepemimaiite. OmyCTHBIIN KIHUAK MINCTKH B PIIHHY, 10 CyminT
ofepexHo NpUAKiiTE 2 MI KOHUEHTPOBaHOT cipuanoi kuciaor. V
npobipky nomaite 0,1 r NaCl. Ha mexi cyminl —KHca0Ta HAcTa€
JAKHNAHHA PIAMHHE 1 3 BIAETHCA KiNbIE NYPHYPOBOTO KOIBOPY.
InTeHCHBHICTS 3a0apBieH s | IIMPHHA KUIBIA BKA3YIOTh Ha KUILKICHHH
BMICT HITPATIB.

Bupuenns wmopdonorii OGakrepiii nposBeaiTh y Ma3sKax,
NPATOTOBIEHHX 3 MOKHBHOTO CEPEIOBHIA, 1 3adapboBanuX dyKCHHOM.
V noni 30py Mikpockoity Oyze BraHo abo 0BaIbHI KITHHH HITPO3HHX
fakrepiit (1 daza), abo apibui namrukn miTtpuranx Gaxrepiii (11 gasa).

PoGora Ne 84
Busuavenns 3arajibnoi Hitpudikyouol sparnocti ipynTy

Icrye pss METOIB, AKi I03BOIIOTH BU3HAYHTH CYMapHHI eeKT ALb-
HOCT] MIKpOQUIOPH IPYHTY 3a XIMIMHHMH MOKasHHKaMy. JIo TAKHX METOIB
HAJICAATHL BH3HAYECHHA HITPH(IKYIOUOl 31ATHOCTI TPYHTY, fKa NMOKa3ye

) eHEpril HITPATOHAKONMHYCHHS Y TPYHTI ML €I MIKPOOPraHi3MiB.
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Marepiaan i oGmagmaunn: 20%-it KOH abo NaOH,
aucyneodenonosa KHCI0Ta, KOHTPOABHUH po3uns HiTpary, |0%-i
pPO34YHH amlaky, MiIKpockomn, HaOlp OapBHHKIB, 3pa3Ku TPYHTY JUIs
koMmnoctyBanus (no 50 r), crepuiabui wawku [MeTpi, GapBHUKH,
CTAHAAPTHHIT PO3UHH HITPATY, CipYaHa KHCIOTA, IFOMHHOBE BOPONIHO.

llpuzomyeanns oucynvghoghenonoeoi kucromu: 3 r yucroro (GeHony
smimmaiite 3 37 r (20, 1 M1) KOHIIEHTPOBAHOI CIPYAHOT KHCIOTH (ryCTHHA
1.84) 1 mporpiiTe NpoTAroM 6 rojIMH Ha KM BoAsHIH 6ani. Konby,
B AKIH NPOXOJNTh Peaxilis, 3aKpHiiTe MPUTEPTUM KOPKOM 3 JIOBIOO
CKJITHOK) TPYOKOIO (3BOPOTHIM XOJIOHILHUKOM).

Hpuzomyeanua konmponsuozo pozuuny wimpamy: 0,1631 r xiMigno
quctoro cyxoro KNO, po3unnite B 1 1 AMCTHIBOBaHOI BogH. Y HHCTY
kondy Hasuiite 100 M mBOro po3uuHy 1 J0BEITH /10 1 11 AMCTHILOBAHOIO
Bo1010. Llei posunt € pobounm i mictuts y 1 M1 0,01 MrNO, abo 0,00225
MI HITPOTEHY.

lpuzomysanns 10 %-20 pozuuny amiaxy: BOAHWI POITHH aMiaKy 3
rycrunoio 0.9 pozbarte BooIo y crissianomenni 1:1,

[posemite kornocmyeanns 100, 50 abo 25 rrpynry. J1is 1BOro HaBasKKy
IPYHTY TOMICTITE Yy yamky [letpi 1 nobpe nepemimaiite 3 posuHHOM
CIPYAHOKHCIION0 aMOH1IO abo JOIHHOBOIO MYKOIO, TPYHT 3BOJIOAKTE 10 60
% BUL IOBHOT HOTO BOMOTOEMHOCTI. Yallku MOMICTITE Y TEpMOCTAT PH
remnieparypi 25-27 °C. Tlo 3akinvenni TepMiny KoMIocTyBas s (2-3 THKHI)
BU3HAYTE HITPATH KONOPHMETPHIHMM MeTooM 3a [panrans-Jlskem.

Xin podorn

Jns Bu3Hagenus HiTpupiKyOH0T 3[aTHOCT] KOPHCTYIOTHCS METOIOM
KOMMNOCTYBAaHHA IPYHTY NPH ONTHMAJIBHUX YMOBAX TEMIIEPaTypH Ta
BOJIOTOCTI, A TAKOXK JOAaBaHIsIM PI3HUX JuKepen HiTporeny. Jocin
MPOBOALTE B TPHOX BAPIAHTAX:
»  KOHTPOMh — KOMIOCTYBAHHA 3pa3Ka 3BONOKCHOTO IPYHTY:
»  0CAI 3 BHECCHHAM CipYaHOKHCIOr0 aMOHIO;
» I0CAIL 3 BHECEHHSAM JIIOTTHHOBOTO GOpouIHa.

Cipuanokucinii aMoniii i monunose GOPOIIHO BHECITE i3 PO3paxyHKY
30 mr witporeny wa 100 r rpyury. Jns cipvanokuciozo awonio ue
sranosigac 0,14 r, ana wonunosozo Gopowna npudmmiro 0,6 r. Bumicr
HITPOIEHY B MONWHI BH3HAYTE Mepe/1 A0CTIA0M.
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Cip4aHOKHCHIE AMOHIH BHECITH Y PO3UMHHL, JIONHHOBC fopomHo B
nopomiky. Jllonuuose Gopono Moke OyTH JaMiHEeHE ropoxoBuM ado
HACIHHAM IHITHX POCIHH, SK1 MICTATh BEITHKY KUTBKICTE D1Ka.

Jlocaia 3pydHO MPOBOAMTH Yy rinbokux wamkax [Merpi. Bi3sMITh
HaBaxKy IpyHTY He 6iasme 50 1 i joaaiite 10 Hel HEOOXIHY KUIBKICTD
CIPYAHOKHCIOTO aMOHII0 Ta Myku. TTiciisi BHCCCHHS a30TOBMICHOTO
matepiany, IpyHT 3Bonokre 10 60 % BiL nosHOI BOJIOTOEMHOCTI Ta
nepemimaiire. Po3paxynok KLtbkocmi BOIAH, AKY norpibHo J0JaTH 10
[PYHTY NPOBE/IITH aHATOTTHHO OMUCAHOMY Y nonepe/niii podoti. [locmin
3aknaxiTe Ha 15 auiB abo Ha iHl BkaszaHl Tepminn. [lporsrom yeporo
JIOCJIiTy BONOTICTH IPYHTY MIITPUMYHTE HA OZTHOMY 1 TOMY XK pieni. Ha
BiIMiHY BiJl aMiaKy, HITPaTH B IPYHTI 3HAXOIATBCSA B PO3HHHCHOMY cTaHl
(niTpaTh aacopOyIOTECA IPYHTOM), TOMY iX JIEIKO MOMKHA BHITYUHTH
gos1010. Io 3aKiHYEeHH] TEPMIHY KOMIOCTYBaHHs MPOBCAITH BOJHC
BHAYYCHHA HITPATiB, KiALKICTH HSKHX MOXHA BHIHAYHTH
KonopoMeTpuuHo 3a MeTogom [panasans-Jlaxy. Jo rpyHTy B 5-
kpaTHOMY 00’€mi J0AaliTe BOAY 3 PO3PAXYHKOM BOJIOTH, IO BHKC €y
rpy#Ti, 360BTaiiTe 3 XB. Ta MPOdiALTPYyiTe Yepes Hu1bHHi CKJIa/9acTHii
¢pinrp. Ha nifiky mepeHeciTs BUTSIKKY PasomM 3 IPYHTOM. SKio ¢insTpar
MYTHHIL, TO HOTO 3HOB HEPEHECITH Ha TOH CaMiil (PUILTP 10 OTPHMAHHA
abconioTHo nposoporo ¢imbrpary. AKuO HE BAAECTHCA OTPHMATH
nposopuii pinsrpar, sk ue GyBae NPH aHai3i CONOHIIOBATHX IPYHTIB,
10 10 (IIETPOBAHOT BUTAKKH [0jaiiTe cynbdar amomirio (13 r
Al(S0,)-18H,0 B Mn mHCTHIILOBAHOT BOaH), 3 po3paxyHky 0,6-2,0 mi
wa 100 ma Butskku, Ta nyry 0,4-1,6 mn (7 r KOH B 100 ma
mcTHABoBaHoi Boaw). JloOpe 3neOapBIOOTHCH 3aapOoBan] BUTAAKKH
akTHBOBaHMM BYTisaM (3 r Ha 500 M1 BOAHOT BUTSKKH).

3 OTPHMAHOTO MPO30POro (LILTPATY Bi3bMITh MINCTKO 25 abo 50
w1, nomicTits y (apdoposy yamky siamerpom 7 — 10 cm i Bunapyiirte
HaJ BOIAHOI Ganeo Ao cyxa. OJHOYACHO MPOBCAITH BHIAPOBYBAHHA
10 cyxa 10, 25 Ta 50 mn cranzaprHoro pozunny. Ilicas ynaposanus s
KOJKHY YAIIKY (3 A0CTLIHIM | KOHTPOJBHHMMK PO3YHHAMM) J0MaliTe 110
| ma aucyabopenonosoi kucnoru. Yepes 10 xB. ymict damku
pO3MILLIAHTE CKIAHOK NAIHMYKOIO.

B pesynsrati peakuii Mix nitparamu ta aucynb(odesonosoio

,  KMCIOTOIO YTBOPIOETHCS TPHHITPOdeHoI:
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CH,(HSO,),0H + 3 HNO, = C.H,(OH)3NO,+ 2 H,80, + H,O
aucynashodenonosa HITpaTH  TpHHITpodEHON KHCIOTa

Hepes 10 xB. y Bel yamku goxaiite mo 10 M Boaw 1 HOTIM Ta No
Kpanisx npH nocTiiHoMy nepeMinryBanmi nanuako 10%-it posumnn
amiaky, KOH ab6o NaOH, 10 nocuHiHHA 4€PBOHOTO TaKMYCOBOTO
nanipus. SIKio B pos3unHi € Hirpard, BoHH 3a(apbyioThca B JKOBTHI
konip. Ilossa xoBroro sabapeiicHHs MOB’s3aHa 3 YTBOPEHHAM
HITPOCTIONYK:

C,H,(OH)3NO, + NH, =C,H, 3NO,0ONH,

TpHHITpOdEeHO N KOBTA HITPOCHOTYKa

Orpumani 3abapBieHi po34iHHM MEPEHECITh Yy MipHi K0JiOH eMHICTIO
100 abo 50 M1 1 10BEITH MMCTHILOBAHOKO BOJIOIO 10 MITKH. 3pa3km
MPOKOIOPHMETPYHTE BIAHOCHO TOTO KOHTPOJIBHOIO PO3UMHY, KOTPHIA
Omnkamii 3a 3abapBieHHAM.

Pospaxynox kitekocmi nimpamis.
KinekicTs nitparis Bupasite y mMr NO, na 100 r cyxoro rpyury,
BHPAXYBABIIH 33 (POPMYJION:
ab-h-v-100-0,226
hyv-e :

d — THTP KOHTPONLHOTO pO3duHy (sikiit MicTHTE NO, B 1 M1 B MT );

0 — KUIBKICTh KOHTPOMBLHOIO PO3YHHY, B3ATONO VIS BHNIAPOBYBAHHSA B
MJT;

h — BHCOTA KOHTPOILHOTO PO3YHHY B KONOPHMETPI;

B — PO3BCJICHHA JIOCAIIHOT BHTHKKH,

h, —BHcoTa oCcHiNHOrO PO3UMHY B KOTOPHMETPI;

B, — PO3BEACHHS KOHTPOJIBHOTO POYHHY

€ — KUIBKICTE T' abCOMOTHO CYXOro IPYHTY, BiANORiAHOIO 06’emy
JAOCHIHOTO PO3YHHY, BITOTO JUIS aHanizy;

100 — koediuienT s nepepaxynky na 100 r TPYHTY.
0,226 — koeditieHT s mepepaxyHKy NO,s N
KutbkicTs Hakonmuuenux mirparis B rpyHT: BH3HAYTE 33 PI3HULICIO

MIK BMICTOM TX JI0 Ta 1ic/s KOMIOCTYBAHHS .
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Eneprist HITPaTOHAKONHHEHHS MOvke By TH MOKa3HHKOM NOTPEOH IPYHTIB
y 106pHBaXx, SKIIO 1i BU3HAYATH HE TUILKH TIPH OHOMY 3BOJIOXEHH, Ane 1
npH BHECEHHI CyIB(aTy aMOHII0, Kpeiam abo MoNHHOBOTO GopouiHa.

Pobota Ne 85
Busnauenns nitpudikanii 3a Kpakosum

Mpuuuun meroay. Jis BH3HAUCHHS YaCTKH MOOINI130BaHOTO
HiTpOTeHy, IpyHT Ha 12 1i6 moMicTiTh B ONTHMANBHI JUIA MpoHecy
riTprdikanii ymosu: Temneparypa — 28°C, sonoricts — 60% kanuspHol
BONOTOEMHOCTI TPYHTY. BUILHHH JOCTYI KHCHIO.

B nomi il YMOBH CKIaalOTLCA B YMCTIH Mapl, e HAKOMHYYETHCA
JIOCTATHBO BENTHKa KUILKICTE cemTpi. ITin pocTHHHAM MOKPHBOM TAKOK
iiyie miTpudikauis, ane TaM HITPOreH HITPaTIB WIBHAKO MOITHHAETHLCH
KOPCHEBOK) CHCTEMOIO POCTIHH.

CTBOPIOKMH B TEPMOCTATI ONTHMAIBHI YMOBH jUlsi HITpH(IKaIlT, B
Ginbil KOPOTKHil TEPMiH MOXHA BH3HAYHTH IHTEHCHBHICTD [(bOTO
npolecy Ta NOTCHUIaNbHI MOIUIHBOCTI Mpolecy HITpHpiKaii |
BIANOBIIHO 3abe3MeyenHs ypoixKa HITPOreHOM CaMoro IpyHTy.

HiTpudikyioua 31aTHICTs IPYHTY BH3HAYACTLCS B IPHPOIHOMY CTaHI,
npwu BHecenHi B IpyHT 106pusa (0,14 Mr cyab(aty aMOHIO BIINOBIIAE
30 mr miTporeny) Ta sansa (0.5 r) A8 BHAAIEHHH HALTHLIKOBOI
KHCIOTHOCTI.

Xia poboru

Ha TexHIMHMX Barax 3BaXTe TPH HaBaxku rpydty no 100 r (3
cepeHbOi NPoGM, Kpaue rpyHT, BiAiGpanuil y noni B uei acHb I
NPOCiAHMIl YEPE3 CHTO 3 AIAMETPOM OTBOPIB 3 MM), OIHOYACHO BISHMITE
10 r rpyHTy /Ui BM3HAYCHHA BOJOTOCTI IPYHTY: OJHY HABAKKY
MPHPOIHOTO TPYHTY MEPEHECITh B CKIAHKY, JETEHBKO YIIUTBHIOWHH 1i
MATOUKOIO; JIPYTY HABAKKY IPYHTY nepenecits B (papdoposy senuky
qawky, aoaaitre 0,14 (NH,),SO,, noGpe nepemiyraite 10MaT0IKO0 41
NOACHKOI | MEPEHECITh B JIPYTY CKISHKY; TPETIO HABAXKKY TPYHTY
nepesecith y dappoposy wawky, somaire 0,14 r (NH,),SO, i 0,5 r
CaCO, , nobpe nepemituaiTe | NEPEHECITL Y TPETIO CKIAHKY, JETCHBKO

! yIUIBHITE TPYHT MATOUKOIO.
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BusHauuBIM BOMOTICTE IPYHTY (BHCYIIYBAaTH B CYIIWIBHIH madi B
Grokci npu 105° 10 nocTiifHoT Baru), po3paxyiTe BOIOIOEMHICT IPYHTY.
CkIsHKH 3 IPYHTOM MMOKIaJiTh Ha TEXHIYHY Bary 1 JoJauiiTe no Basi
JHCTHABOBAHY BOAY 3 MIMETKH JI0 PO3PAXOBAHOTO Ta MiAMHCAHOI Ha
ckasHill KoHTponbHoi Baru. [ToTiM mocTasTe 1X B TEpMOCTAT NpH
Temneparypi 28°, nepioanuHo A0/aioun BOIy TPOTATOM BCOT0 HEPIOLY
komnoctyeants (60% [1I1B).

[Micns 12 quiB KOMIOCTYBaHHA BU3HAYTE BMICT HITPATIB B TPYHTI
(KOMIIOCTI).

PobGora Ne 86
Busnauenns genitpudikyrounx bakrepii y rpynri

JleniTpudikaiis — nporec BIIHOBICHHA HITPATIB Hepe3 CTaalio
HITPHUTIB JI0 AMIaKy 1 BLILHOTO MOJICKYJIAPHOTO HITporeHy. Po3pisHsioTs
npsiMy Ta onocepeakoBany aeniTpudikanio. Ilpu npamii
aemiTpudikamii BIZHOBICHHS HITPATIB BINOYyBa€ThCA B pe3ynbTari
KATTEMIATBHOCTI 0cobmuBol rpymn HakTepiii.

Haiibinem akTHBHI 30yIHUKH TIpAMOT AeHITprdIKaLii:

Pseudomonas denitrificans — MalieHbK1, NEPETPHUXIATBHO JUKTYTHKOBI,
0e3 croposl nanu4ky, pakyIsTaTiBHEA anacpod. BLIHOBMIOIOT HITPHTH
/10 MOJICKYJIIPHOTO HITPOTEHY.

Pseudomonas fluorescens — ManeHsKi1, OE3CNOPOBI, TpaMHEraTHBHI,
PYXITHBI MATHIKH, AK1 YTBOPIOKOTE 3C/ICHYBATHI MIrMEHT 1 3a(apOoByioTh
CCPEIOBHILE Y KOBTO-3e/eHUH Komp. Jlyke akTHBHO BIJHOBIIOHOTH
HITPATH 3 YTBOPEHHAM MOJICKYJIAPHOTO HITPOTEHY.

Pseudomonas pyocyanea — neBenuki, 6e3 croposi, rpaMHEraTHBHI,
PYXJIMBI MAJINYKH, KPallle PO3BHBAIOTE Y 4epOOHHX YMOBAX, YTBOPIOIOTE
MIFMEHT, WO 3a0apBIioe cepesloBUIe Y CHHBO-3CNEHHI KOmip.
B11HOBMIOIOTE HITPATH 10 HITPUTIB 1 HABITH A0 MOJCKYJISPHOTO
HITPOTCHY

Achromobacter stutzeri — nesenuki, rpaMuerarusHi naanaku (0,3 x
0,5 MKM, 3"€/1HaH] Y TAHIOKOK. BiIHOBIIOIOTE HITpaTH B aHaepoGHHX
YMOBax.

Bei Dakrepii mmpoko po3noBCIOKEH] y B IPYHTI 1 BOII 1 AKTHBHO
BIAHOBIIOKOTE HITDHTH TPH MOTaH1ii aepariii | BUCOKIH BONOTOCTI IPYHTY.
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[pouec npsMoi AeHITpHIKamIL € HeOakaHHM, OCKINBKH
YTBOPIIOTLCS NErKOAOCTYNHI 1 n00pe 3aCROKOBAH] POCIHHAMH
HITPOrEHMCTI CHOMYKH BTPAYaloTh HITPOTCH. MinepasbHHii HITPOICH
NepexOaNTH Y rasonomibny (popMy 1 HE MOKE 3aCBOIOBATHTH POCTHHAMH.
Brpary HITPOTEHY B MpPOLEC] AcHITPHpIKALIT MOKYTE CATaTH 20%.
Mpouec AcHiTpHIKalll NPOXOANTE NMPH TAKHX yMOBaX: BHCOKA
BOJIOTICTH TPYHTY, HOraHa aeparlis, HaJUIHIIOK JErko3acBoloBaHuX
e 3HITPOrEHNCTHX OPTAHIMHUX CIIOYK | HITPHTIB, noranuit gpenax, pH
7.0-8,2. Onocepeakorana acnitpudiaiis BiOYBAETHCA B pe3yIbTari
YHCTO XIMITHOT B3AEMOIIT MK AMIHOKMCIOTAMH, aMIHHUMH 1 aM1THHMH
CHIONYKAMH | HITPOTEHHHCTOK KuenoTow. B pesyibTaTi Hiel B3aEMOIIT
TAKOK YTBOPIOETHCS MOJNCKYIAPHHIT HITPOICH:

CONH,-CH~ CHNH,-COOH + 2HNO, —

— COOH - CH,CHOHCOOH + 2N, + 2H,0

Posie MIKPOOPTaHi3MIiB y 1LOMY TIPOLEC] 3BOIUTHCS J10 YTBOPCHHA
witputis i aminoxncnor. Tomy onmocepekoBaHik aeniTpudikanii
crpusoThH barato BHJIE DaKTepiii, K1 371aTH] BIHOBIIOBATH HITPaTH J10
uiTpuTiB 260 po3KIaaTH GUIKOBI PEHOBHHM 3 YTBOPCHHAM AMIHOKHCIIOT
Ta X aMLIB.

Marepiann il o0saananusi: NOKHBHE CEPCAOBHIIE Y KPYI/IHX
kon6ax 3 BYy3bKHM TOpPJIOM, TPYHT, INATEAb s BHECCHHS IPYHTY,
AndeHIIaMiE, KOHICHTPOBaHa ClpyaHa KHCIoTa, ninerku, dpapdoposa
YaleyKa.

Xia poborn

Jlns OTpHMAaHHA HAKONMHYYBAILHOI KYILTYPH JNeHITPHDIKYI09HX
HakTeplil HPUrOTYHTE MIHEPAIBHE 10KHBHE CCPEAOBHILC, AKC MICTHTB
B SKOCTI Jukepena HiTporeHy coni asorsoi kucaoru 3 pH 7,0
gojonpoBiana soja — 100 s, mykposa — 2,0 1, HaTpii A30THOKHCIHI —
0.2 1, kamit pocoprokncmmii — 0.2 -

HanuiiTe cepeosiie N0 konbax 1 MPOCTEPUIIsyiiTe B aBTOKIAB] 30
x8. nipi | arm. Y cepenosuuie BHecits 0,5 1 IpyHTY, BIATOIO 3 CHILHO
3BONOKCHOT AUAHKN, WO He 06pobsieTbes. Konby 3akpuiite KOpKOM |
nomicTiTh y Tepmoctar npu Temneparypi 35 °C wa 2-3 mwkni. Ilpo
FOTOBHICTH HAKOMAYY BANLHOI KYJIBTYPH MOKHA CYAHTH 3 BHALICHHSA
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NYyXHPIIB Ta3y 3 JHa KoJOH 1 32 PEAYKIIEK HITPATIB Y MOKUBHOMY
CEPEIOBHIILL, MOABI HITPHUTIB | aMIAKY.

BinHoBaeHHS coneil a30THOI KMCIOTH BH3HAYTE PEakHi€l 3
AnQEHIIAMIHOM 1 KOHUCHTPOBAHOK CYAb(PATHOK KHCIOTOK.
BiscyTHicts OnakuTHOro 3abapBicHHA CyMillll CepeloBHIla 3
AudeHTaMIHOM BKa3y€ Ha BUIHOBICHHS HITPATIB JI0 MOJNEKYISpPHHX
()opM HITPOreHy. BUICYTHICTB COJIEH a30THCTOI KHCIOTH BH3HAYaloOTh
PCAKIIEIO 3 IIHHK-HOI-KPOXMaJIeM.

Jlns Busderns mopdornorii geniTpudikyiounx GakTepii npuroryire
Ma30K 3 ocany, 3agap0Oyiite dyKkcHHOM 1 MpoaHam3yiiTe Mg iIMepCiitHuM
00 exTHBOM. B nom 30py mikpockona Oyze BuHO 0e3cnopoBl HaJHIKH
ACHITPpUDIKYIOUNX DaKTepii.

Podora Ne 87
Busnavennsn amonidikywouoi 3qarHocTi rpyuTy

Maiixke Bech HITPOTEH IPYHTY 3HAXOJAHTHCS B (JOPMI OpraHivHMX
pedoBHH (neperuii, OakTepii, KOPHI Ta MOXKHBHI PEIITKA POCIHH ).
Minepansnuii HITporen rpyHTy He nepeBuiye 1% Bix 3aransHoi
KIIBKOCTI HOTO B IpyHTIL. [Topaz 3 HaAXO/GKEHHAM y IPYHT OKHCIIEHOTO
HH 3B'A3AHOTO Y BUIIIAAL aMlaKy HITPOreHy 3 ocajioM, JoOpHBaMu Ta
(pikcoBaHoro mikpobamu B IpyHTI iile MiHepami3amis OpraHigHHX
430TOBMICHHX 3’ €/IHaHb TPH BU3HAYEHUX yMoBax. JIHIe 3a 10noMorow
MIKPOOPTaH13MIB MPOXOAWTE NEPEXil HITPOreHy 3 OpraHiuHMUX 3’ €IHaHb
Y MIHCPAJILHUH a30T.

Haiidinbil akTHBHMMHM y4YacHHKAMH po3knaay Oinka €
MIKpoopranismu. Poskaagadns opraHiaHoi peduoBHHH NI BIUIHBOM
rpuOIB 1 BakTepiit 3 BHJIICHHAM HITPOreHY OPraHiyHOi PeYOBHHH B
(opmi amiaky Ha3HBAETHCH AMOHIIKALIEIO.

Aepotni bakmepii. Bac. mycoides — neBe/MKa Naauuka J0BKHHOIO
1,6-3,6 MM, sika J1ae ciopH OBaIBHOT (OPMH PIZHOT BETHUYMHN, PyXOMa,
JUKTYTHKH PO3MILIEHI HABKOJIO BCLOTO Tina. Ha TBepaux cepenosuimax
YTBOPIOE XAPAKTEPH] KOJOHIT, M0 CTENATHCS 10 MOBEPXHI 3 MyYKaMu
BHIHYTHX HUTOK, L0 HATaAyloTh KOJIOHII IUICHABH (3BIACH | Hassa
mycoides — rpubononiGumii). Ile oana i3 waliGinew nomupernx
TPYHTOBHX Dakrepiii.
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[Ipn BH3HAYCHHI MIKPODIONOTIYHOT AKTHBHOCTI IPYHTY i eHeprii
[POLECIB, AKI B HBOMY HEpeOIraloTh, BaAIIHBY POITh BIJIIFPae BU3HAYCHHA
JAMHAMIKH AMOHI(IKAIT Ta HITPATOHAKONMYCHHA. 3ICTABNCHHS CHEPTil
HMX TIPOIECIB 3 KIMBKICHUM IIPAXyHKOM BIANOBLIHMX (DI310710rTHHX
rpyn GakTepiii Aa€ kapTHHy ix MikpoOlogoriunoi Ta 610X IMIMHO]
HaNPYKEHOCTI.

Eneprito npouecy amoHigikanil 3assuuail BU3HAUAIOTH Y JBOX
BapiaHTaX: KOMIIOCTYBAHHS JIMIIE NPH 3BOJIOKEHHI BOAOK 110 60% B1
[OBHOT BONOTOEMHOCTI (KOHTPOIIL) Ta MPH Tiil Ke BONOrOCTI, anc 3
7I0IABAHHAM JOAATKOBOTO [DKepena Oiika — MONMHHOBOIO OOpOIIHA Y
kinbkoeti 0,6%. Jlocaia apyuno npoBoanTH y rindoKHX vamkax [lerpi
3 HaBAXKKOIO TpyHTY S0 T, nipH Temneparypi 25-27°C, npotarom 2-4 AH1B.
[pysT 38010%Te A0 60 % Bl IOBHOT BOJOrOEMHOCTI T4 MepeMilaiie.
Po3paxyHox Kiaskocmi BOAH, SKy NOTPIOHO 101aTH IO FPYHTY /Ui
noseacHHS i1 Bomorocti 10 60% Bia MOBHOIL, 3po0ITH TAK: CHOYATKY
BH3HAYMTE BOMOTOEMHICTH JOCTI/UKYBAHOTO 3paska y NCpepaxyHKy Ha
abCOMIOTHO CYXHit IPYHT. J114 1ILOrO IPYHT BHCYILITh 10 NOCTIHHOT Bari
npu 105°C. TpumycTHMo, 110 BOAOTOEMHICTE IPYHTY J0piBHIOE 50%,
Tom 60% i1 cknane:

50x60/100=30.

Orxe, 1o 100 r abcomoTHo CyXoro rpyHTy HeoOx11Ho aoxatH 30 M
gO/IH. Ane OCKUILKH TPYHT /Uil KOMITOCTYBAHHS OEpeThes 3a3BHHail
BOJOTHiE, TO BOAM HeoOXigHO AoaaBaTH Meumre. Tak, AKIO
nocnimpkysanuii rpynt mas 50% Bin nosuoi ponoroemuocti 1 20%
BOMOrocTl TO AN joseaeHHs 11 10 60% Bij MOBHOI BOIOTOEMHOCTI
neobxiano gomasatu pizuumo (30 — 20) todre 10 ma soan. Ilo
JaKIHYCHH] TEPMIHY KOMIIOCTYBaHHS MPOBEAITE BH3HAYCHHS aMIaKy.

IcHye pam METO/IIB BU3HA4CHHA amiaky y rpyHti. M npononyemo
BHKOPHCTATH KOTOPUMEMPUYHIN.

[pusuun Meroxy. AMiaK y IpyHTI 3HAXOIMTBCH, B OCHOBHOMY. Y
NOTHHYTOMY CTaHi | BOAOK BHTATYETHCA Juine 4acTkopo. [losnicTio
HOro MOKHA BIAYSHTH PO3UHHOM X10pHcTOro kaaio — 74.6 r KCl na
1000 Ma AHCTHIBOBAHOT BOAM, 110 BiAmosinae 1,0 H. po3unHY.

Marepianu if obaagnanns: Ge3amiaina BoJA, CEMHETORA CLIL, CONA,
peaxtie Hecnepa, Hgl,, KJ, NaOH, KNa-suHHOKHCIIHI, MCTHILOBANA
BOJIA.
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[Tpuzomysanns 6esamiaunoi 600u: 10 TACTHILOBAHO! BOAH 10AAHTE
comu a0 cnabo myxuoi peakuii. [TposeniTs BUnapoBanHs OIN3EKO |
00’emy s Bupancuus NH,.

Ipuzomyeanns cecnemosoi coni: 25 r KNa-BHHHOKHCIIOTO PO3YHHITE
y 100 mn Bojn.

[puzomyeanus pakmuey Hecaepa: 5 v KJ posuunits 8 10 Ma soam,
nonaiite 10 r Hel.. Pozunn smimaiire 3 50 ma Bozw, sika MicTuts 10 ¢
NaOH a6o KOH 1 sanumite Ha noby. Pinuny, mo Bijcrosnacs, ska
micTrTs K, Hel,, 3nuiite y TEMHY CKISHKY. [Tpu HeBCIHKHUX KIJIBKOCTSX
amiaky peakTHB 3adapOoBYeTBECHA Y KOBTHH KOIip, AKHH HpH
30UIBIIEHH] KIMBKOCTI aMiaky poOHThes nomapandesum. [lpu ayxe
BEJMKHX KUIBKOCTSX aMiaky YTBOPIOIOTECS KOPHYHERI Ta bypi ocaau.

Xia poborn

[pynT 3amuitre S-kpatHoro KuibkicTio 1,0 H po3unny (3 ypaxyBaHHAM
BOJIOTOCTI IPYHTY ), 300BTaiiTe 3 XB., NOKNA/ITH HA BIACTOKBAHHS, PO3YHH
3THITTE Ha MIUTbHHI cKaadacTii GiasTp. SAkuio GuisTpar MyTHHIH, HOTO
3HOBY MEPEHCCITH Ha (PUILTP. 3aHIIOK IPYHTY 3HOBY 3alHHTE POZHYHHOM,
3HOBY 300BTAlTEe 1 MIC/AA BIACTOIOBAHHA PIIMHY 3/IMITE Ha TOH camui
(GuisTp. BiaMUBaHHA IPYHTY Bl aMlaky NPOBOALTE [0 MOABA HETATHBHOI
peakuii ¢uisTpary 3 peaktusoM Hecnepa. Koxuiil nopuli po3unny gaire
MOBHICTIO BIA(IILTPYBATHCA, MOTIM JOMHNTE HACTYNHY. (PUILTpYBaHHS
MPOBO/ILTE Y MIpHY K00y, 00'€M JIOBE/ITh JI0 MITKH, Koi0y 3aKpuiTe
KOPKOM 1 BMICT /100pe nepeMitaiTe.

25-50 mn QuneTpary (3anekHO BiJ BMICTY aMlakKy) BI3bMITh
MIPHOIO NINETKOK 1 [IEPEHECITh Y MipHY Koa0y emHicTio 100 M, s
TOro mod He BMNAB Ocajl cosiei KaJdblliio 1 MarHio, jojaaite 4 ma
cerneroroi coni (KNa-BuHHOKHCTHIT), IOBEAITH 00’ €M piaiau 10 80-
90 mu, nepemimaiite 1 poxaiite 4 ma peakrusy Hecnepa. Ilotim
JONMHHTE BOJOK A0 MITKHM | 3HOBY NEpeMillaiiTe ACKUIbLKa pa3.
OnHOYacHO NPUTOTYIiTE MWKANY KOHTPOJBHOTO PO3UMHY: VIS HBOTO
B kondn emuicTio 100 Ma Buecits 10, 20 abo 25 Mi KOHTPOIBHOTO
posuuny, goBeaiTh 06" em o 80-90 mu, nepemimraire, gonaute 4 mi
peakTusy Hecnepa, notiM BOA0IO 0BEAITE A0 MITKH 1 IEpPEMIMIAHTE.
Hepes 15 xB. 10CHi/DKYBAHMI PO3YMH KOJOPHMETPUYHO MOPIBHSIITE
3 Dnu3bkuM 3a 3abaprieHusM 3pazkorum. KonopumeTpyBamus
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HeobXiaHO 3aKIHYMTH HE Mi3HIME, HIK 4epe3 FOAHHY micns
NPHTOTYBaHHS PO3YHHEY.

KinbkicTs amiaky Bupasite B Mr Ha 100 1 cyxoro rpyHTy. Obpaxymre
HiTpores 3a OPMYNoo:

a-b- h-v- IOG 0,776
— e

v -c

a — BMICT NH4 B 1 M1 pob0HOro po3aHHY, MT;
B — KiNbKICTH MJI KOHTPOJIBHOTO PO3YHHY, BIATOIO /Ul BH3HAYCHHA,
h — NoKa3HUK KOHTPOIBHOTO PO3HMHY Y KOIIOPHMETPI;
h! — HOKA3HMK JOCTIDKYBAHOTO PO3UHHY Y KOJTOPHMETPI;

— 00’ eM BCHOTO IOCTIUKYBAHOTO PO3YHHY.

— 06’eM NpoGH AOCILDKYBAHOIO PO34HHY, B3ATOIO JUIA aHamily:
C KLTBKICTH 20COMIOTHO CYXOro IPYHTY, B3STOr0 JUis BU3HAYCHHA, I
100 — koedimienT s nepepaxynky Ha 100 r rpynty;

0.776 — xoedinicnt s nepepaxynky NH B N.
KinsKicTh HAKOMHYEHOTO aM1aqHOTo mTporeuy y IPYHTI BH3HA4TE
3a PISHUIEKO MiXK i{Or0 BMICTOM J10 1 I1C/s KOMIOCTYBAHHA.

Bel peakTiBH rOTYHTE Ha BO BuUIBHIN BLl NH,

7.2.2. Konoodiz ghochopy

Podora Ne 88
Buznauenns Byicty docopy y pocaIHnHoMYy a00 TBAPHHHOMY
marepiaji

Mpunuun meroay. ITpu B3aemonuii docdopHol KHCIOTH 3
MO B/ICHOBOKHCMM aMOHIEM YTBOPIOCTHCH docopromondaenoBa
kucnora H P(Mo,0.),. axa 3a 211 BiIHOBIIOBAYIB YTBOPIOE 3a0apBIEH] B
cuHiil komip cnonyku. ONTHYHA ryCTHHA OJCPKAHUX PO34HHIB

nponopiitHa BMicTy docdopy.
3a BUMIPAHOKO HA doTokomTOpHMETPI ONTHYHOIO TYCTHHOKO
ofepHKAHUX PO3YMHIE (13 3aCTOCYBAHHAM HEPBOHOIO r:mmdnnmpa
1=650 1M ) 3a JIONOMOrol0 KaniOpyBanbHOT KPHBOT PO3PAXOBYIOTE BM 1cT

1 docdopy B AochiwKyBaniii npoo.
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Xij poborn

Busnauenns gochopy npoBojsTe B CONTHOKUCIOMY PO3UHHI 3011H,
OJIEPIKAHOMY TTICHS CYXOro 030IIeHHs POd POCIHH, OPraHiB Ta TKAHKUH
TBAPHH.

1.V mydeneniit neui o3onite B papdoposomy tHrmi 1 r cyxoi npobu
J0cnypKyBaHoro mMarepiainy nps temmneparypi 450-550€C no onepxanms
CBITJIO-CIpO1 abo C1pol 30/1H.

2. 301y po3uHHITh B 6 M1 25%-10 pO34iHY CONSHOT KHCIOTH. Po3unH
(6e3 pubTpyBaHHs) nepeHeciTs B MipHY K00y Ha 250 M, fonmiiTe 10
MITKH JHCTHILOBAHOI BOIH 1 0Dpe nepeMilnanTe.

3. [licns BIACTOIOBAHHSA BIAMIPSITE mneTkoio 10 M1 po3uuHy B MipHy
kon0y Ha 100 mn, npunuiite 30-40 MJ AHCTHALOBAHOI BOIM i
nepemunaire. [loTiM nmocnigoBHo AoaaiiTe 2 MJI PO3YHHY
MOITI0IEHOBOKHCIIOrO aMOHIK0 Ta 2 MIT 2%-10 PO34HHY T1APOXIHOHY.

4. Hepes 5 xB. nonaiite 2 mn 20-%-ro po3unHy cyabdity Harpito,
nepeMIimanTe, J0JHATE A0 MITKH JAMCTHIROBAHOK BOJOKO i 3HORY
nepeMilanTe.

5. Hepes 15 xB. BuMIpsiiTe ONTHYHY TYCTHHY Ha (JOTOKONIOPUMETPI B
KIOBCTI 3 BUICTAHHIO MDK poboumumu rpamsmu 10 MM, 3actocosyioun
uepBoHHii cBITI0pIILTp (1=650 nm) [ToTim 3a KamiGpyBaNLHOK KPHBOK
3HalAITE BMICT docdopy (B I/Kr) B pocnipkysaniii npobi.

6. Jlns nepepaxyHky Ha HaTypasIbHy BOJAOIICTh PE3Y/ILTAT HOMHOXKTE
Ha KOC(PIIEHT MEPEPaXYHKY:

K= 100-x
100

ITobydosa kaniGpyeanshoi kpugoi

Hos nobynoeu kamiGpysansHOi KpUBOT Bi3LMITE 6 MipHHX K06 Ha
100 M1 B KOXKHY 3 HHX BHECITH IIeBHIT 06’ €M pob0Y0ro CranaapTHOro
posunny (0,05 mr P/ma), kepyrounck Tabnunero 34.

V Bl Konbu aonuitTe IMCTHILOBAHOT BOIM 10 0b’emy 50-60 mu, 2
M MOJHOACHOBOKHCIOrO aMOHIT0, 2 MJI 2%6-HONO pO34MHY FiPOXiHOKY.

Hepes 5 xB. nonaiite no 2 mn 20%-ro cyasgirty, J0AHATE 10 MITKH
AMCTHIILOBAHOIO BOAOK, nepemimaiite 1 uepes 15 xs. BuMipsiiTe
ONTHYHY IYCTHHY OJICP/KAHHX PO3UHHIB.
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[MoriM Ha MiziMeTpoBOMY manepi nodyayHTe KanibpysanbHHUI
rpagik, BIAKIAZAI0YH Ha OCI OPJAMHAT 3HAUCHHA ONTHYHOT TYCTHHH, a
Ha oci abeume — signosiani iM konuenTpauii docdopy (r/kr).

Tabauys 34

Homep konbu
] 2 3 4 5 6

Kinexicts M1 pobouoro

CTAHAAPTHOIO PO3YHHY 1 2 4 6 8 10

Buict docdopy (mr/kr)

cyxol npobu 225 2,50 | 5.0 |7,50 |10,0 | 12,5
Pobora Ne 89

Busnauenns gocsixunoro pocdopy B HekapboHATHHX
yopHo3emax 3a B.Tpyorom

Mpununn meroay.Pocop BuIyHaloTh 3 IpyHTY 3a0ydepennum
0,002-HOpPMANEHUM POIHHOM CipYaHOi KHCIIOTH 3 pH 6ins 3. B BUsoKIl
micT docdopy BH3IHAYAOTH KOJTOPOMETPYBAHHAM dochopno-
MOIOACHOBOT CHHI.

Marepiann ii obaaguanns: 0,002-HopMankHHHA PO3HHH cipaaHol
kucnori, 3abydepenoil pH-3 nuaxom nonararus 3 T cyabgary AMOHI10
Ha | 71 KHCIOTH; PO3YHH MONIGACHOKHCION0 aMOHIIO B CIpHaHiil KHCIIOTI,
PO34MH XIOPUCTOTO OJ0BA B CONANIT KHCIOTI.

[puzomyeanns po3uunHy MoaiboenoKucIozo amoniio 8 cipuaniu
kucaomi: 25 T XiMIYHO YHCTOrO MOZIBACHOBOKHCIIOTO AMOHII0 POTYHHITE
B 200 M7 AMCTHABOBAHOT BOAM, PO3YMH Harpiiite g0 60° Ta
pindineTpyitre; 280 M1 KOHIICHTPOBAHOI CIPYAHOT KHCIOTH PO3BEITH
JIHCTHILOBAHOIO BOA0K0 110 800 M. Tlo ocTuranmio 060X PO3UHHIB B
cipuany KHCIOTY MOBUTEHO YIHATE MonibaeHoBoKHCHI amoHii. Komm
OTpHMaHHil PO3YUH OCTHTHE, 0b’eM HOTO AOBEAITH JHCTHJIBOBAHOIO
ook A0 1 1. >

Tpuzomyeanna posuuny X10pucmozo 0106 6 CONAHIN KUCIomi:

Po34us XIOPHCTOTO oNoBa B consuiil kucnoti: 0,25 r SnCl* 2H,0
pozauusiors B 10 M 10%-amii HCL Jlns saxucty Bia Al noBiTps Ha
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NOBEPXHIO ILOTO PO3YHHY HATHBAIOTE I1'ATH MUTIMETPOBHIA 1ap 6i1oro
MAIIHHHOTO Macrna. 36epiraTy poO3YMH C/L B TEMHOMY MICI].

Xig poborn

2 T TPYHTY, NPOCISHOTO Yepe3 CUTO 3 AlaMeTpoM oTBopy 1 MM,
PO3MICTITE B IUISIIIKY €MHICTIO750 M1 1 gopaiite Tynm x 400 v 0,002-
HOpMankHOTO 3a0ydepenoro po3unHy cynbharHoi KHcaoTH. Piauny
3bosraiite nporsroM 30 XBHJIHH, a NOTIM BIAQLITPYIiTE Yepes HiiIbHHit
teszonbamii Qinerp. [Mepun myrtHi mopuii BiakuubTe. Ilicns usoro
BI3BMITB MINETKOW 25-50 M1 30BCIM NPO30pOro (LILTpaTy, NEPEHECITH
iforo B Mipuy kon0y emuictio 100 M 1 mpoBeAiTs HEHTpaTi3alliio
crnouatky 10%-HHM PO3UMHOM COJIH, A TIOTIM, SKIIO NOTPiOHO, 15%-
HHM PO3YHHOM CY/Ib(aTHOI KHCIOTH B NPHCYTHOCTI 3 Kpaneib Geta-
muauTpodenony ao cnabo-xosroro 3abapenenns. [lotiM B Komdy
Joauiire 10 90-95 M AMCTHIBOBAHOT BOM, NEepeMitnaiTe 1 gopaiite 4
MJT PO3YHHY MOMOGIeHOKHCTOro aMoH10. 00’ eM pLIHHHN B KONO1 10BETITH
10 TMO3HAYKH JIMCTHILOBAHOIO BOJOIO 1 [ojaiiTe 10 Hel 6 Kpanenb
PO3YHHY XJIOpHCTOro onosa. Bmict konbu nobpe mepemimaiite
CTPYIIYBaHHIAM.

He panime, nix yepes 5 XBHIMH | He mi3HILIe, HiX Yepes 10 xpunun
NPUCTYNAanTe 10 KOJOPHMETPYBaHHA, 3PIBHIOIYH KOMIP PO3YHHIB 13
3Pa3KOBUMH, AKI TOTYIOTh MAPANEITbHO.

Hpucomyeanna 3pasko6ux posz4unie OAHO3aMIHHOTO (ocdary Kamio.
0,2195 r ximiuno unctoro KH,PO, posunnits B MipHiii Kon0i emHicTiO |
11 JI0BEUTH 00 €M pO3UHHY 10 1103Ha4KK. [Ticis pereibHOro 360BTY BaHHS
BI3bMITE 50 MJI OTPMMaHOrO PO3YMHY 1 IOBEJITH HOro 00°€M B MIpHIii
k02161 Bos1010 710 500 M1, OcTanHiil pO34HH € BUXIHUM JUIs PUTOTY BaHHs
pOOOUHX 3paskoBHX posunHiB. Bin Bmimye 8 1 Ma 0,0114 mr PO

[Ipu poGoTi 3 Bi3yanbHHM KOIOPHMETPOM AAS NPHTOTYBaHHS
po00Y0TO 3pa3skoBOr0 PO3UMHY BI3BMITE 5 MJ BHXIIHOIO POIUHHY 1
nepeHocaTs B Mipay kon0y 100 mu. [otim pobasith Tak camo, SK npH
MATOTOBLI JTOCHITHOTO PO3YHHY /10 KOJIOPOMETPYBaHHs. 3rOTOBIEHHil
3paskoBuii posunn Gyne smimysaru B 1 1 0,570 mr P,O,. 3piBusins
HOTO 3 NOCHIIHUM PO3YHHOM B KONOPHMETPI MOTPiGHO npoBecTH
nporaroM 10-12 xeunmn, SKio us yMoBa He BHKOHAHa, 3abapsieHHs
BTPATHTDL IHTEHCHBHICTS; JUIS BUIHOBJIEHHS 1l OTPIGHO 101aTH B KOXKHY
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KOJIOY 110 OJIHIN KParuil BUIHOBHHKA, 110 MPONOBKHTL TepMmiH 30epiraHs
sabapeicnns me Ha 10-12 xsuinn.

[Tpun OTOKOAOPOMETPHUHOMY pu3Hadenni Gochopy B po3uHHI
CRIIAIaHAs KATiBPyBaBLHOTO rpaiky MoTpedye NPHToTYBaHHS BEIHKOL
KiTBKOCTI poGouMX 3paskoBHX po3zumnis. JUis MIATOTOBKM iX MOXKHA
CKOPHCTATHCh MPOMHCOM, HaBeAcHHM MaduTiHHM.

Po3paxyHok pe3yabmamis ananisy.
SIKIo KOJAOPOMETPYBaHHs BEIOCH 33 J0MOMOroi0 Bi3yaJbHOTO
KOTIOPHMETPY, TO PO3PAXyHOK MPOBE/ITE 3a GopmyIoio:

_a-6-x-1000-100
H-H-(IOO—_}')

/1€ 4 — YHCIIO MUILIITPIR 3pa3KOBOTO PO3YHHY, BAHTOIO B MIPHY KOOy
emuicTio 100 M1 IpH MITOTOBII HOTO 0 KONOPOMETPY BAHH;

6 — smict PO, B 1 M7 3pa3koBOro posvnHy,

K — BUUIK B Kﬂﬂ()pHMB‘I‘pl 33 [LIKAJIO0 3PA3KOBOTO PO3YHHY, B MIIUTITPAX:

1000 - 15 MepepaxyHKy pe3ynsTaTiB aHamni3y Ha | Kr IpyHTY;

100 / (100 — y) —ans nepepaxyHKy Ha abCOMIOTHO CyXHil TPYHT,

11— BiUTIK 32 MIKANOK0 JOCHITHOIO PO3YHHY, B MUILIITPAX;

H — HABaKKA TPYHTY, B Ipamax, BIANOBiAHA 10 06’€My AOCHIHOTO
PO3YMHY, B3STOTO B KonOy /U1s MATOTOBKH JIO KOJOPOMETPYBaHHA.

Bukopucmanns oanux anansy

3rifHO mpalsM aBTOpa METOY, 37maKoBi Ta 00OOBI KYIBTYpPH HE
notpebyiors BHEcenHs dhocdopHIx T0OPHB NPH BMICTI Ha 1 Kr IPYHTY
100 mr P,O..

Hmuo PYXOMHX CHIONYK € B IpyHTi 25 Mr PO, Ha 1 kr i Menue, Tpeda
gHocHTH (hocdopri gobpusa; AKkmo Bl 25 no 100 mr, — HeobxiaHo
[POBECTH NOMATKOBI JOCILDKCHHSA, BHKOPHCTOBYIOUH Olibul wHpOKe
BI/THOIICHHA MK IPYHTOM I PO3THHOM. V ToMy BHIAAKY, KOMH 13
3MEHIICHHAM HABAKKH TPYHTY KoHIeHTpais P O, B BUTSKIU 3HIKYETHCA,
cnin procyuti ocdopui aobpuBa; AKIIO Hi, MOKHA ILOTO HE PODHTH.

Hiokue (tabn. 35) HABOAATHCA MOKA3HHKM, MO XapaKTEepH3yIOTh
cTynise 3a6e3nedeHocTi IPYHTIB J0CHKHHM s pociuH docdopom,
BH3HAYEHNM 3a MeTozioM Tpyora.
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Tabnuya 35

Ctynine 3a0e3ne4eHocT] IPYHTIB OCHKHAM JUIs pociuH (ochopom,
BH3HAYCHUM 3a MeTojloM Tpyora

Buicr PO, B Mulirpamax 3abe3neveHicTh [PYHTY
Ha | Kr rpyHTy (pochopom
100 1 6insme BHCOKE
50-100 cepejHe
Menite Hixk 50 He 3abeineyeHa
Pobora Ne 90

Busipienus docdopminepanizyounx 6axrepiii y rpynri

3nauna yacTHHa ocdopy 3HAXOANTHCA Y TPYHTI Y BHIISAI CHOIYK,
HEJOCTYNHUX JUIS 3aCBOCHHA BHIMUMHU pocnuHamu. [[i cnonyku
npeacrasaen! abo ckinagaumMu Gocdaramu OpraHiyHHX pedoBHH, ab0
MOTaHO PO3YHHHHMH HEOPTAaHIYHHMH cronykamu tumy docdaris
amominiio, hepymy, kansiio. Pochop pALy OpraHiuHmX | MIHEPATEHHX
100pHB (hochopHT, anaTHT) HEAOCTYIHHI 11 POCIHH

Y posknajandl opradiuHux cnoayk gocdopy i HeopraHiuHHX
(pocdarie DepyTh yuacTs NpeACTABHHKH PI3HHX IPYI MiKPOOPTraHI3MiB:
Oaktepii 3 ponis: Pseudomonas i Bacillus (Bac. mesentericus,
Bac.megatherium), rpubu 3 pomi Penicillim, Aspergillus, Rhizopus,
Alternaria, nesiK1 aKTHHOMILICTH Ta JPIKIKI.

Tunosum npencrasunkom Gochopuux daunn € Bac. Mesentericus
var. phosphaticum. Bouu aBas0Th ¢00010 KPYNHI NaAHYKH 3
3A0KPYIJICHUMH KIHUAMM, [1IbHOK 000NOHKOK i 3€PHHCTOIO
MpoToNiasmMoo. PosmMIpH KINTHH BapilolTh Y AOBKHHY 5-6 MKM 1 B
mametpi 1,5-2 MM, B Mool KyasTypi KINTHHE PO3MiliieH] MTOOAHHOKO
1 cnado pyXJmBi, CTapiiodi PO3MINLYIOTEES 1ONApHO 460 KOPOTKMMH
NAHIIOKKAMH | BTPa4aloTh pyXauBicTs. KMTHHA yTBOPIOIOTH OBATBHI
CHIOCNOPH, posMilueHi 3 oaxoro Goky. I'pamnosHTHBHI aepobu.
Ontumym temneparypu 27-35 °C. Ha winsaux cepeaoBmuax
YTBOPIOIOTE OpY/IHO-01111 KONOHIT, SIK] (IPH CTAPiHHI HAbYBAKOTH JKOBTOTO
abo Oyporo konsopy. Ha cepenosuuii, o mictuts docdopopraniumi
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CHOTYKH 1 KPEii/ii, HABKO/O KOJIOHIH YTBOPIOIOTECH 30HH NPOCBITAIHHS
3a PaxXyHOK PO3YHHEHHS Kpeilan GochOopHOIO KHCIOTOIO.

Marepiaan il ofaagnanus: crepiibHi yamku [Tetpi, npodipku 3 9
MJI CTEPHITRHOT BOJIH, HABAXKa IPYHTY, PO3TOILICHHH 3 JICUMTHHOM 1%
posunn erony, rpayiosani Ha 1-2 M ITETKH, MIKPOCKOII, TPE/IMETHI
CKelbllg, GapBHHK.

Xia poboru

Busenenns y rpynti gocdopminepanizyiounx dakrepiit npoBojbTe
Ha arapusopanomy cepegosunli P.A. MeHKIHOL AHCTHIBOBAHA BOJAA —
1000 ma, cipuaHokmenuii amoniin — 0,5 r, HaTPii XAOpHCTHI — 0.3 n
kamiii xnopuetii — 0,3 r, Marsin cipyanokucouii — 0,3 r, 3amso
CipYAHOKKMCIIE — CITIJIH, MAHTaH CIPMAHOKHCIHIT — CIILJIH, ITHOKO3a- 10,0
r, kpeiipa— 50

JUis yuILTEHEHHS CepeoBHIIA BHeciTh 1,5-2% arap, a B AKOCTI
jpkepesta oprasignoro docdopy — nenuTH abo HyKICIHOBI KHCIOTH 3
pospaxyrky 3-5 Mr PO, na 25 mu1 cepefioBuiia (0,056 r neumTHRy abo
0,025 r Hyk/€iHOBOI KHcnoTH). JISUHTHH MONEpeaibo PO3HiHITE Y 96%
cinpri. CepenoBriie NPOCTEPHIIZYHTE B aBTOKIABI 1pH 0,5 atm
npotarom 20-30 xB. Jlns nojasjieHHs cynyTHBOI Mikpodnopu B
cepeIOBHIIE TIEpe/l PO3AMBAHHAM MO Yamkax joaaiite 1% posumnt
derony 3 pospaxynky 50 mr/u.

JLns Busipierns ochopminepanizyioanx GakTepiii 3 (pyHTy 3po0ITh
5-7 HOCMiI0BHUX [CCATHKPATHHX PO3BE/eHb y NPOGipKax. ¥ cTepHIIbHI
gauiku [TeTpi BHeCiTH 0 | MAI CycIIensii 3 OCTAHHIX PO3BE/ICHb. JaIHiTe
cycneHsiio oxomomkernM o 45 "C nonepennbo 1o0pe nepeMimaHim
arapom. Konormu pyxamu repemilnaiire arap 3 CyCIICH3IEN0 Y yanil.
Yaniky 3 arapom, 1O 3aCTHT, IOMICTITh Y TEPMOCTAT IPH TEMIEPaTyp!
27-35 °C. Yepes 6-7 aib na micui pocty dochopminepanizyounx
GakTepiii 3’ ABNATECA Pi3Ko Okpecaeni HpyHo-61m kool hochopHux
GakTepiil, OTOYEH] PO3OPHM OPEOJIOM 34 PAXYHOK PO3YHHCHHA Kpeiau
Haekon0 HuX. [TpH MIKPOCKONIMHOMY BHBYEHHI 3a0apBIIIOHOTO Ma3Ka 3
THIIOBMX KOJNOHIH MOAHA 3HAATH KPYMHI 3 3a0KPYTICHUMH KIHIIMH
cnopoyTBOpIOIoYl KiiTHHY (ocdop MiHepamisyrouux GakTepii.
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7.2.3. Konoobiz cynehypy

Pobora Ne 91
Busznauenns cyabypy B pocaHHHOMY MaTepiami

IcHye DaraTo MeTOIIB BH3HAYCHHA Cynb(ypy B pPOCIHHHOMY
Mareplasn, 0/{HaK, HaHOLIBII IPOCTHH 3 HHX — BAarOBHH, AKHI DasyeThCs
Ha MEpPEeTBOPEHH] OKHCIIB cynbdypy B cynaspatn. Bin moxe 6ytu
BHKOPHCTaHHH [J1f MOPIBHSJIBHUX JOCIDKEHL 1 MOOYIOBH KapTH
3abpynnenus Teputopil okucaamu cynbdypy. Ockiibku BCl METOIH
BH3HAYeHHA CyIb(ypy OXOMnoTh 2-4 rof., A0peYHO MPOBOAHTH IO
po0OTY B /1B 3aHATTA: 030JCHHA 1 BU3HAYEHHA CYIb(ypy.

IIpHHunn MeToay nonsrac B ToMy, 10 NPH OKMCIEHH] OpraHiuHol
YACTHHH PO3YHIIOM CYMIIII COJIEH XJIOPHCTOrO HATPIO, A30THOKHCIIOTO
AMOHII0 Ta a30THOKHCIOr0 KyNpyMy ycl cHOnyku cyasdypy, ski
MICTATBLCA B Y HLOMY MEPEXOJATH B CIPYAHOKHMCI COMi, SKi HOTiM
OCA/DKYIOTBCA XJIOPHCTHM Dapiem.

ANTOPHTM aHAaJI3y CKIAJA€THCH 3 HACTYTHHX €TaliB:

1) Mokpe osonenns 8 HCl ta HNO,

2) Posuunenns somu B posseneniit FHINO,

3) Opepwxanus QiasTpaTy.

4) Kunatinns dinsTpary.

5) [lonasanns BaCl,. Onepxanus ocazny.

6) Dopmysanns kpumTanukis BaSO.,.

7) @usrpanis yepes Ge3zonpHuil Ginsp.

8)  Bucymrysarus QunsTpy: B CymibHii wadi ! B mydemsHiii mivmi
! excukaropi.

Martepiaan ra oburaguanns: ninerku na 50 mu, XiMi9HI CTaKaHH
Ha 100-200 mn, cKAgHI NATHYKH 3 TYMOBHMH HAKOHEYHHUKAMM, CKITSHI
BOPOHKH, QUILTPH 3 CHHBOIO CTPIMKOIO, JIMCTOK YOPHOTO NANepy, Konbon
Ha 100-200 ma, marni gapdoposi, 5% pozann xaopuay Gapiwo, 1%
po3aKH cynb(arHol kueaoTH (6 M cynsdaTHol KHCIOTH rycTHHO 1,84
B TPl PO34HHY).
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Xia poborn

Hapaskky pOCIMHHOr0 Marepiany (5-10 r B 3a1eKHOCTI BIL 307ILHOCTI
i BmicTy cynb(aT-ioHy) 030MITE METOAOM CYXOTO O30NICHHS. [Tporec
0307eHHs Kpalle NPOBOJIMTH MOKPHM CHOPOGOM, 100 BHKIIOUMTH
BTpaTy JETYSHX CHOMYK CIPKH. Y BUITAJIKY CYXOT0 030/ICHHS CIIAOBaHH:
tpeba NPOBOAMTH Ayxke 06epekHO 1 HE J0MycKaTH MiABHIICHHS
TEMTICPaTYPH MPH NPOKApIOBaHHA TPOOH oinpuie 400°C.

CynbaTi BH3HAYTE B PO3UMHI 3014, AKHH HC MICTHTH KPEMHIEBOI
kucaoTH. 50 Ma dinsTpary HarpidTe 10 KHIIHHA B CTAKAHIHKY 1
npunmiite 10 mn 5% rapsigoro posumHy BaCl, ans oca/ukeHHA 10HIB
SO,. lllo6 xpuctamn BaSO, yTopHincs Olap KPYIHHMH TIPH
JOaBaH ] XJIOPHCTOrO Hapiio po3unH PiBHOMIPHO IOMITTYHTE CKASHOLO
NATHUKOKO 3 TYMOBHM HAKOHEUHHKOM | TC/IS OCajuKyBaHHA HOTO coi
sanuuIiTh Ha 06y IpM KiMHATHIH Temnepatypi abo Ha 12 roa. B OLIBIL
tennomy Micmi. [TpodinsTpyiite depes mwimbHEA GUILTP (3 CHHBLOIO
CTPIYKOI0), IPOMHTHI ONEPEAHBO KHIUIAY0I0 IMCTHILOBAHOKO BOAOIO,
MIKHCTICHOIO COIAHOI0 KHCI0TOHO.

Cynbdar Gapiro — 1e ayske ApiOHI KpUCTaH, K1 MOKYTh TPOXOAHTH
HaBiTH wepe3 minbHuit Qinsrp. Tomy, mia AHO KOXOOHUKH, B SKY
3GHpacThCA GUILTPAT NAKIANITS HOPHHUI Nanip 1 Ha Horo ¢oui ciIkyiTe
3a YHCTOTOK PIAHHH, IO MPOXOAHTh. KO HA TEMHOMY toui
BUABNATLCS OiMl KpUCTanu, GIAETPAT NPONYCTITH MOBTOPHO 4Epe3 TOM
cammit GUIBTP. SIKIIO IPH MOBTOPHOMY QINETPYBaHHI OCA/L IPOXOAHTE,
T0 (hiNBTPAT HEOOXITHO MIAKHCIHTH COMTHOK KHCIIOTOKO, ITPOKHTI "ATITh
i 3HOBY BiAGIALTPYiiTe micas oxonomkennd. He Hakonu4yiite Gararo
thinbTpary y mpHiiMadi; IpH BiACYTHOCT cnijiig ocany (ineTpyire
MAIEHLKUMM TMOPIIAMH.

Konn menuka yacTHpa (QinpTpary nepeHecena Ha (GinbTp, CTIHKH
crakany nobpe 1 GaraTokpaTHo O0OMMIITE AMCTHABOBAHOIO BOOK,
MIKHCIICHOK COMAHOI0 KUCIOTOK, NOTHPAIOYH 1X CKISHOK0 NaTH4KO0
3 I'YMOBHM HAKOHEYHHKOM, 06 cLIb, sAka MICTHTE CIPKY ONHHHIIACH HA
inerpi. Ocas MPOMHBAIITE JI0 TP, TOKH HPOMUBHA PIIMHA YXKE HE Oyne
NaBaTh peakuii Ha Gapii (3 cynbhaTHOIOKHCIOTO)).

Bopouky 3 (iasTpoM, 3aKpMHTE 3BEPXY flancpom, NOMICTITE Y
cymunpay mady abo 3anHmITE NPH KIMHATHIH TeMneparypl Anas
npocymyganns. [lorim GineTp 3 0CagoM NOMICTITE B JIOBENeHHH 110
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MOCTIHOT BAlH THrellb, 030J1Th 1 NPOXapTe MPH TEMIIEPATYpl HE BHIIE
700°C, ockineku npu 800°C cynbdar Oapiio poskinagacrses. [licns
OXOJTO/UKCHHS B €KCHKATOP] THI€JIb 3 OCAjIOM 3BAKTC HAa aHAMTHYHHX
garax. [ToBTOpHI NpOXKapOBAHHA POBEITH 10 BCTAHOBACHHA MOCTIHHOL
MAacH.

PospaxyHok npoBeiTs 3a GopMyIniono:

a-0,4115-100

%S0, =

a —maca BaSO ;
04115 — rpamu SO, 8 | r BaSO,
P — naBaxka abCOMIOTHO CYXOro marepiaiy, L0 BiANOBIZA€ BINTOMY
JUis BU3HadeHHs 00’ emy dinbTpary.
Slkmo ananis weobxinno Bupasutu y surasal S abo SO, To
nepeMHOKTE Macy cynbary 6apito Ha 1,1373 abo 0,3430, sianoBigHO.

PoGora Ne 92
Busznauenns cyanQypy y BOAHIA BHTHALI IPYHTY

[Mpunuun meroay. Busnauenns ionis SO, B Bo/IHIH BUTSDKIL 3aCHOBAHO
Ha HOTO 3/1aTHOCTI YTBOPIOBATH 3 10HOM Ba Hepo3uMHHMIT 0caj Cip¥aHo-
kuenoro bapiio BaSO,. [To Basi ocamy cymsTs Mpo KUTBKICTS Cyb(haT-10HIB.
Ocampkyrots ix xnopucTim dapieM. Peakitis MpoTIKae 3a PIBHAHHAM:
Na,SO, + BaCl, = BaSO, + 2NaCl

Marepiaan i obnaguanus: denondranein, 0,01-HopmanbHui
posumn H,SO,, metunopank, 5%-unit posasn AgNO,, 10%-ruii Boauuit
posunn K,CrO,, 0,01- nopmansunit posuin AgNO3, 10%-nuii po3unn
HCL, 10%-uuit oaunit pozunn BaCl,*2H,0, 10%-unii posunn H,SO,

Hpuzomysanns 0,01- nopmansozo posuuny AgNO,: 1,7 XimMiuno
aucroi com AgNQO, po3uuHiTL B AMCTHIBOBaHIH BOAI 1 JoBeaiTh B 100-
MIIIMETPOBIH ko161 A0 mosHauku, nicas woro 3Gosraiite ans
nepemimysadns; 10 Ma npuroTosaeHore posumHy aosemits a0 100
MUTLTITPIB 1 oTpumaeTe 0,01- HOpMATBHII PO3YHH.

Turp azornokucaoro ¢pibaa yecraHOBITH 110 XJIOPHCTOMY HATPIIO: B
TPH NOPLETNHOB YalIKH Po3MicTiTh 10 20 mi 0, 1-HOPMAABHOTO POFIHHY
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XJIOPHCTOrO HATPilO, AONAHTE B KOXKHY HaLIKY IO 2-3 kpanni
XPOMOBOKHCITOTO KAJIIkO B SIKOCTI 1HIMKATOPa 1 BUITHTPY#TE BMICT YalloK
i3 Gioperkn posunnom AgNO, , npurotosieruii sk 0,1- -HOpPMaJIbHHH, 10
[IOSB/ICHHS CTIHKOrO YepBoHyBaToro 3abapsinenns. /s BCTAHOBICHHA
MONPABKH A0 THTPY a30THCTOrO cpibia BI3bMITH CEPEIHE 3 pe3yibTariB
TPLOX THTPYBAHb.

Xia poborn

BCTaHOBITE 06 €M BHTSKKH JUIA aHallI3y MOTICPEIHBOIO MPodOK Ha
cymbdar-ion. JUis HBOTO BI3EMITE y TIPOGIPKY 10 MIT BHTSKKH, MJIKHCITTh
nexinbkoma kpamsmu HCI ta popaiire 1 mn BaCl,. Iheas aobporo
repeMilllyBaHHA HATPIATE PO3YMH [0 KHITIHHA.

3a BEJIHYMHOI 0CAAY | CTYIICHEM NOMYTHIHHSA PO34YHHY BH3HAYTS
06’ M BUTSKKH JUIs ananisy Ha sumict ionis SO,. Jlo ysaru npuimaiite
TAKl TOKA3HHKH:

a) AKIO NOMYTHIHHA Hemae, SO, B po3uuHI BUICYTHE!

) HOMYTHIHHSI PO34YHHY BKa3y€ Ha MOPIBHAHO HCBEIHKY KITBKICTB
emicty SO ; juist agam3y 6epyTh 50 MI BHTHKKH;

B) NpH BHNANAHHI OCajy AA KiTbKicHoro susHasenus SO, bepyTh
BiA 5 10 20 M BUTAXKKH;

r) SIKIIO OCAJ JIY)KE BENMKHIH, BUTSDKKY CIIJL B3STH B HCBEIHMKOMY
06 emi ( 5-10 mn ) 1 pozsects 10 50 MI AHCTHILOBAHOIO BOJIOHO.

BeranosieHnil 06°€M BHTAKKH MOMICTITE B XIMIYHY CKIISHKY,
niaKHCiTh i 1-2 kparama 10%-H0T COAHOI KHCTIOTH 1 HATPIHTE PO3UHH
70 kuninssg, TToTiM B Ty % CKISHKY A0NHATE 5 MII KHILIAYOTO PO3YHHY
Bapito i NPOIOBKYITE KHII' ATIHHS ICKL/IHKA XBHIIHH; CKISAHKY HaKpHiiTe
CKJIOM | TOCTABTE HE MEHLIE HiK Ha 4 TOJMHM B TEIUTY CYIIHIbLHY magy
abo Ha BoasHy OaHIO.

Micas WHOro B MPO3OPY PIAMHY HAX OCALOM J0jaiiTe MO Kpani
PO3UMHY XNOPHCTOTO Hapito. KO NpPU UBOMY 3" ABJSIETHCA MOMYTHIHHS
(1110 BKA3y€ HA HEMOBHE OCADKEHHS), TO B CKISHKY J0JaHTe ICKUIbKA
MLILTITPIB POZYMHY XJIOPHCTOro 6apito i 3HOB 3ATHINITE HA ACKUTBKA
rOJIMH B TEIUIOMY MICIHI.

Ao ocankenna NopHe (MOMYTHIHHA HE 3'ABMIOCH), TO BMICT
cknankn BlAGINETPYHTE uepes mwinsuuii Ge3sonsuuil GiabTp; ocan
nepeHeciTs Ha GUILTP 1 NPOMUHTE KHIUIAYMOIO0 AHCTHIBOBAHOIO BOJLOIO,
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AKa MIAKHCIIEHA CONSHOK KHCIIOTO, 10 3HHKHEHHA peakii Ha Gapii.

MDiaLTp 3 0CAI0M NMEPEHECITE Y NONEPEIHBO NPOKAPEHHH HOPUEIAHOBHIH

THIElIb, JICYLUITH B CYUIMABHIH wadi, onia3onsTe 1 mpoxapre B Mygeri

npu remneparypi 750°, ITpoxapennii THrenk 3 0cajoM OXOJNIOAITH B

CKCHKATOP1 1 3BAKTE HA aHAMITHYHMX Barax. JlowinbHO MpOBOAHTH

MOBTOPHE MPOYKAPIOBAHHS J10 BCTAHOBJICHHS MOCTIHHOI Bard ocajy.
PeaynsraT po3paxyiite 3a OpMYIoI0:

la—(6+6)]-04114-10
H

K=

X — BMICT cynb(haT-10HIB B IPYHTI, B BJICOTKAX;

@ — Bara THIJIA 3 0CAJI0M MICIIA NPOKOIKOBAHH,

6 — Bara rMopoXKHbLOTO THIJIA,

6 — Bara 3011 QUIETpY;

H — HABKKA IPYHTY, 1110 BLANOBLAAE 00’ €My PO3YHHY, B3SATOIO U AHAII3Y;
100 — ju1s1 BHpa3y pe3ynbTaTIB y BIACOTKAX.

PoGora Ne 93
Busisnenns cyabQypBilHOBIIOBAIALHUX DaAKTEPill ¥ IPyHTI

Cynbyp BXOAUTE 10 CKJIAJly TAKHX AMIHOKHCTOT OINKIB pOCITHH I
TBAPHH, K METIOHIH, IMCTHH, a TAaKOX A0 CKIamy ACAKHX BiTaMiHiB
rpynu B (Tiamin, Oitun). Y rpyHTI cyibdyp 3yCTpIYAETHCS Y BHIISIL
cynbaris (CaSO,2H,0; NaSO; K, SO,; (NH,), SO,), cynedinis (FeS,
Na,S, ZnS) 1 opraniusmx cnonyx.

OcHoBHY ponb y konoobiry cynasdypy BimirpamoTs GiogorigHi
MPOLECH, 10 BHKIMKAIOTHCS MIKPOOpraHi3MamM# NpH PO3KJIajaHHI
poCIHHHMX 1 TBapuHHHUX pewTok. [Tpouecu neperBopents cyinsdypy
CKIIafalThCcs 3 ABOX NPOIECIB: BIAHOBICHHS OPraHIYHHX Ta
HEOPraHIMHHX CHONYK Cy/b(ypy A0 rigporeHcyis(ypy Ta OKHCICHHS
BIZIHOBJIEHUX CTIONYK Cynb(ypy A0 cynsdypy Ta cynb(ypoBoi KHCIOTH.

Bionosnennn opzaniunux ma neopzaniunux cnoayk cyavghypy 0o
ziopozencynodypy. [lani npouecn BiabysaroTses 3a yqacti Gakrepiii posy
Desulfovibrio. 11i Gakrepii € o6niraraumu anaepobamu i rerepoTpodiam.
[aporencynsdyp, SKuil BHAINAETECS NPH BiAHOBACHHI cynbdaTis
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yTBOPIOE 3 (EPyMOM HOPHY Macy KOTOIIHOTO rigpary Cip4HcToro
depymy, AKMH BHmajgae B ocalx. Y BHNAAKY HAKOMHUCHHH
rinporescynsdypy y rpyntax ao BOJI MIBHJAKO FTHHYTh POCIHHH
BHACIIJIOK OTO TOKCHYHOCTI.

Desulfovibrio desulfuricans — HCBCIIMKa cnabko BUTHYTa NMaIH4Ka,
ska mae (popmy BibpioHy. JDKryTHK po3MILICHHH Ha OIHOMY MOJHOCH.
Ontamym pH 5,5-8,5, onTamyM TEMIICPATYPH 25-30"C. Lle obmiraTHuit
anaepo®, rereporpod. ITpu JeriiporeHi3aiii OpraHivHHX PEeHOBHH
FiJIpoTeH MEPEHOCHTBLCA Ha CymbdaTH, cynbdita Ta Tiocynb(arh, sKi
BITHOBITIOIOTHCS A0 TIAPOreHCyIbdypy.

Vibrio desulfuricans — pyxiuBuii BiOpioH, po3Mipy kmiTHH (2-4x0,7-
0.9 MKM) 3 OTHIM 260 ACKITBKOMA NOIAPHO POSMIIIICHHMH JUKIY THKAMH.
Vrsopioe cniopu. Komnonii 6esbapsi, rnazxi, GrucKyHl, IIOCK abo Jienio
prnyki. Temneparypauii ontHmym 25 C. Po3suToK accyabdypyrounx
GakTepiit B KyIbTypax Moxe OyTH JIErKO BHABACHO 33 yTBOPCHHAM
YOPHOTo 0Cajy HAaBKOIO KOMOHIH, HOYOPHIHHAM CEPEOBUILA i
OCA/KCHHAM TiAPATy CIPUHCTOro 3ajii3a Ha /IHI CTIHOK Y PUIKHX
CepeaoBHINAX.

Oxucnenna gionosnenux cnoayk cyabgypy. Cepen asroTpodHuX
MIKpOOPraHi3MiB, AKi OKHCIIOIOTE BiJHOBICHI CHONYKH cynbdypy,
HaiibGiabIie 3HAYCHHS MaloTh xemoasmompogu pony Triobacillus
(TionoBi cipkobakrepii): Triobacillus denitrificans, Triobacillust
thiooxidans, Triobacillusthioparus, Triobacillus ferrooxidans BOHH
MIMPOKO po3noBciokeni y rpynTax. Le pepermKki (1-3 MKM) pyXJTHBI
fe3cnopoBl rPAMHEraTHBHI NATHYKK 3 OIHHM MOIAPHO PO3MILLIEHAM
AKTYTHKOM, aepobu. OxucnowTs cynshyp, riaporeHcyasdyp,
cynbdian, Tiocyasgar, TeTpaTionaTHi TIOLHAHATH 10 cynbhypy 1 10
SO,: numuacmi xemoasmompogu 3 pouis Beggiatoa, Thiothrix,
Thioploca; horocurTesyioui 3eneHi Ta myprypHi GakTepii - Ge3bapBHI
HATKH, SKI CKAAAlOTECA 3 LMJITHAPHYHHX KJIITHH. Bouu binboie
HATaAYIOTh HHTHACT] BOJOPOCTI, ajle HE MICTATH nirmenTie. Bakrepii
poay Beggiatoa iHOli MAIOTE TiTaHTCEKI (HOPMH 11aMETPOM 710 10 MM,
BoHM BUTBHO NIABAIOTE Yy Bomi. Jlo gomocunmemuunux Gakmepiu
BIJIHOCATLCS 3€JEHi 1 IypnypoBi cipkoGaktepil. 3eneHi cipkobakTepii
(Chlorobacteriaceae) — apiGHI HepyXOM1 NMaJHYKH 3 3A0KPYINCHHMH
kinuamu. [Tpeacrasaukn nyprypuux Gaxrepiit (Thiorodoceae) maots
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OKpYIITY, €/TINCOiIHY, nanuuakonoaibHy 1 BUrHyTy hopmu. Posmip kinitHu
1-2 no 25-50 1 naite 100 Mxm. bakTepii HHX pOIMH MICTATH MITMEHT
Oaxrepioxnopodin 1 bakrepionypnypun. Born 3xatui 1o otocuntesy
y aHaepoOHHX yMOBaxX Y MPHCYTHOCTI riiporencynsdypy.

Cepen rereporpopHuX MIKPOOPraHisMiB B OKHCHAEHHI CHOMYK
cyneypy OepyTh yuacTh Bac. mesentericus, Bac. subtilis, pan
AKTHHOMILETIB Ta JAPUKIKI, JU1A AKHX OKHCICHHS CyTb(ypy € HoGIaHIM
[IPOIIECOM.

Marepiann i obragHaHHNA: KOIOM NMIOCKOAOHHI 3 MPUTEPTHMH
kopkaMi Ha 100 mi abo Bucoxi npobipku (150x20 MM) 3 cepenosuniem
Takcona, kopkH BaTHI, cTepunbHMI posunH com Mopa, rpaayiiosasi
mineTkH Ha 1-2 M, HABaXKKa IPYHTY, 3aJI3HHII KyNOpoOC, MiHIETH,
posToruieH#il napadis, kondu 3 MITA, cymim Byrnexucenoro mmomdymy
3 rymiapabikoM, ctepuibHi damkn [TeTpl, Mikpockon, npeMeTHI Ta
MOKPHBHI CKEJIbLIS.

Xin potoru

Jist oTpHManHs HAKOIHYY BATTbHHX KYJIETYP CY/Tb(YPBUTHOBIFOIOMIX
DakTepiil MOKHA BUKOPHCTOBYBaTH pijike cepegosrme B.O. Taycona (B
moaupikauii JLJ1. Hltypm): kansuii abo Hatpiii MoTouMHOKHCTHIT — 3,5
I, aMOH1#1 cipyaHokucami — 4,0 r, kanii tochoprokucmii — 0,5 r, maruiii
cipuanHokucuii — 1,0 r, kanbuii cipsanokucmii — 0,5 1, cine Mopa — 0,5
I, BOZI0NpoBL1Ha Bojia (abo Boza 3 Bosoiimu) — 1000 M. Bupisnsiite pH
po3uHHOM InKoro kamniio 1o 7,0. [pocrtepunisyiite cine Mopa i nonaiite
B CEPEJIOBHILIC TIEPe/] BUCIBAHHAM.

0.0. IMuwenensKuii BKa3ye, 110 1€ CEPEAOBMIIE € ONTHMAIEHUM IS
PO3BHTKY necynbdypyrounx Gakrepiii npu nopasanni no Hei 1%
JIPIKJUKOBOT BOJIH.

Konboukn abo npobipks HaOBHITE Ha S OKHBHHM CEPEIOBHIIEM,
3aKPUITE BATHUM KOPKOM, [0 ropia NpHB’SKITE HHTKOK nobpe
3ArOPHYTHH y namip ckismii abo rymouii kopok. Konboukn (npo6ipku)
3 CCPE/IOBHLIEM MPOCTEPHINI3yHTEe B aBToKAaBi nipu 0,5 aTt™. mpoTsrom
30 xs. Tlepen Bucisom B koxkHy konbouKy 10/aliTe MANEHBKHIT KPHCTATHK
3aJ113HOTO KYNIOPOCY, PONAnenoro y nonym’i crmprisku. B CEpeIOBHIIE
sHeciTh 0,2 r rpynTy ao criunoi Boau (0,5 ma). [Ticas nociBy KOTOOUKH
(Mpobipkm) nomuiiTe 10 BepXy CTEPHIBHHM CEPEIOBHILEM i 3AKpHHTE
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HAJ MOMYM’SM CTEPHILHUMH NPHTCPTHMH KOpKamu. [lna nosHoi
repMETHYHOCT] KOPKH 3BepXy 3anuiite napapinom. CiiukyiTe 3a THM,
11106 Ti KOPKOM HE 3a/THINATIOCA TTyXHpUIB NoBiTps. [locieu noMicTiTs
y TepmocTar npH Temmneparypi 25-30 °C i surpumaiire 2- 3 Tiokul. [Ipu
MIKPOCKOMIIOBaHHI 0Ca/Ty 3 TAKHX HAKOMTHYYBANBHHX KY/IBTYP BAACTHCH
BHABHTH Y BEJHKHX KUIBKOCTSIX THNOBI BiGpionu Vibrio desulfuricans.
Bigsosnens cyishariB MOXKHA BCTAHOBHTH 32 XaPAKTCPHHM 3allaxoM
rizporencymb(ypy 13a HOMOPHIHHIM CCPEIOBHIIIA 3 PAXYHOK YTBOPEHHSA
CIPYHMCTOTO 3aj1i3a.

BusBIcHHS CyIb(aTBIIHOBIIOBAILHHX DAKTEPIH MOXHA IIPOBOUTH
Ha MiTEHEX cepenoBumax. B crepunbhuii posnnasnernii MIIA k01101
nomaiire 0,5% BYIIEKHCIIOro IIIOMOyMYy, APIOHO PO3TEPTOro y CTYml 3
rysiapaGikom (#a 2-3 r coni Bi3bMiTh 0,5 r rymiapabiky 1 100pe poanpm,
MATOUKOI0 Y CTEPHIBHIH CTymi). cepeosiie Aobpe nepeminiaiTe i
oxonoiTe A0 45 °C. Y crepunbni yamku [leTpl BHeCiTh nocisuii
matepian (nmoApiGHEHHit IPYHT, CTIYHA BOJA) 1 3ATHHTE IPUTOTORNCHAM
arapom. KonoBumu pyxamu go0pe nepemiliaiTe arap B Yamkax 3
nocigauM Marepianom. [Ticis 3acTHranHs arapy NOMICTITh Y TEPMOCTAT
npu remmeparypi 25 °C. Yepes 5-6 i y Hawkax 3°ABIATECH TEMHI
TIAMKH — KOJTOHIT Gakrepiii, aKi BIHOBMOWOTS cy/bdaru. [Tpu po3BuTKy
fakTepii, MO BHALNAIOTE TiAporeHcyabdyp, HaBKOIO KOJIOH1H
YTBOPIOIOTHES Bypi, Maibke UOpHI 30H1 BHACTIJOK YTBOPCHHS CIPMHCTOTO
wioMoymy.

7.2.4. Konoobiz xaniw

Pobora Ne 94
I'pagiMeTpHyHEe BH3HAYEHHA KA

BinoMo Aekifibka BapiaHTiB BU3HAueHHs Kaniio. Y jpauiii poboti
MPONOHYETHCA TPABIMETPHYHHIT METOM MPH AKOMY MOMIYKYBaHUH
eNeMEHT BU3HAYAETRCS Y BUIIIAI Cynbdary.

Xix poborn ‘
Po3uus BHNAPYHTE, 3aMMIIOK npoxkapre Ta 3saxre. Lo6 smenmumTy
BTpaTH Bi/l po36PHIKYBAHHA, JI0 aHANI30BAHOIO PO3UMHY J0/IAHTE TPOXH
cynn()aTHOI KHCNOTH, BUNAPYATE CTIOYaTKy Ha BOAAHIH GaHi, MOTIM
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Harpiiire Ha T npudansHo npu 250 C 10 10BHOTrO 3HUKHEHHS Napis
cynbparHoi kucnotu. [Ipu npomy yreoproethes bicynsdar:
K, SO+ H,SO,— KHSO,
[Ipu HarpiBanui BiH nepeiisie B nipocynsdar:
2KHSO, — K,S,0.+H,0

bina 600°C nipocynsrdar noduHae po3KiagaTHCA 3 YTBOPEHHIM
cynndary:

K.,5,0.— K, SO+ SO,

Onnak mBuame mipocynbdar Kanilo mepexoauTsh y cyabdar B
MpHCYTHOCTI kKapbonaty amoniw. [l usoro goxaitre 0,1-0,2 r yuctoro
KapOoHaTy aMOHIIO, THI'CJTb 3aKPHITTE | HATPIHTE:

K,S,0,+ (NH,),CO, — K,SO,+(NH,),SO,+ CO,

[lpn Harpisanni BUNapoByeThes i cynbdar amoHio. B sammmky
sanmaetses e Ko SO, sakuii 3paskre nicns oxonomkenns. Harpigatn
npu O1nbm BHCOKHX Temmeparypax He moxHa (Bume 800 C
BHIIAPOBYETBCA caM cyiabar xaniio, a npu 1500 C i BuuIe BiH, KpiM
TOTO, PO3KNAJAETHCS HA OKCHIL KO | CIpYaHuil aHTIAPHL, 3aJHIIOK
BiJl IPOKAPIOBAHHS BHABIAECTBCH JIYHKHHM.

| Barosa wactka K,SO, sinnosinae 0, 4487 BaroBum yacTkam Kasiio.

7.2.5. Konoobiz enepeii

Pobora Ne 95
Busnauenusn enepreTuunoi ninnocri Gionoriunoro marepiany

Enepzemuuny winnicmsy, BU3HAY2I0TH NEPEMHOKYIOUH KiTBKICTH
OUIKIB, KHDIB | BYIIEBO/IIB HA BIANOBIIHI KOCIlliEHTH EHEPreTHIHOI
LIHHOCTI, 110 AOPIBHIOIOTE: /ua OUIKIB — 4 kKkan/r, KHPIB — 9 KKawr,
BYIIIEBO/IB — 4 KKAJ/T.

Enepeemuuny winnicms Bu3navaors 3a GopMynoo

X=[C - |BHK+M/]-4+5-4+)K-9,
Je X — eHepreTHaHA HIHHICTD, KKaJI:
C — BMICT CyXHX PEYOBHH, T}
M — BmicT MiHepanbHUX peduoBHH (3011H), T.

214



Pobora Ne 96
BuznaueHnHs BMICTY CYXHX PeHOBHH

Marepiaau Ta obaaauanns. Barn nabopaTopHI 3arallbHOTO
NPH3HAUCHHS, APYTOTO KIACY TOYHOCTI 3 HEBETHKOIO MCIKEIO 3BAKYBAHHSA
(200 r) 3 JOMYCTHMOIO TIOXMOKOIO 3BAXKYBaHHS +0.001 r., cymmabHa
maca maGoparopra, GlokcH CKani abo MeTamiuHi, CKJISIHI MaMHIKH,
eKCHKATOp, KBAPIOBHIH TICOK.

Xin poborn

HaBakky rOMOTEHATy MOMICTITh Y MOMNEPEaHBO 3BAXKCHUH JI0
HOCTIIiHOT MACH MeTaniuHKHi abo CKIsHKI OIOKC 3 CKIISMHOIO MaIHYKOI0.
HapaKy BHCYIITE B CYIIHIBHIN madi mpu Temneparypi 103+£2°C no
noctifioi mMaci, MokHa KOPHCTYBaTHCA TNpHCKopenuM meToiom. B
1HOMY BHTIA/IKY HABAKKY BHCYIIITE B CYIIHIBHIA wadi npu TCMT[E:paTypI
130=:2°C nporsrom 1,5 roz. ITicas BUCY Ty BaHHS OXOIOJIITH B EKCHKATOP!
npotsirom 20 XB., 3Baxkre. Bucymysanmns MOBTOPITH 111¢ MPOTAroM 15
XB., SHOBY OXONOAITH i 3Bascre 3 TounicTio 710 0,001 1.

Po3paxyHOK BMICTY CyXux peuosun IPOBEITH 3a GopMyoo:
_M,-M,

My,—M
e X — BMICT CyXHMX PEYOBHH y | I TOMOIeHi30BaHOT HABAKKH, I’
M — maca Giokca, 13

M, — maca Groxca 3 BOJIOT0k0 HABAKKOIO, I
M, — maca Giokca 3 BUCYIIEHOI0 HABAKKOIO, I.

A’

PoGora Ne 97
Buznauenus BMiCTY 30J1H

Marepianu Ta obnagnanus. Baru nabGoparopui 3aranbHOro
NPU3HAYEHHSA, IPYTOTO KIIACY TOYHOCTI 3 HEBEHKOI MEKCIO 3BAKYBAHHA
(200 r) 3 nonycTHMOIO noxuOKo10 3BakyBanns +0,001 r, v mydenbha,
cymmnsHa wada naboparopua, Trini (hapgoposi, ekcukatop.
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Xia poborn

HaBakky roMoreHatry nmoMiCTITh y MOINEpPEJHBO 3BaKEHHH 10
MOCTIHHOT MacH THreb. Jlan THreb 3 HaBaKKOIO MOMICTITE Y CYIIMIIBHY
wady 1 Bucymite npu temueparypi 100-120°C no moBHoro BUAaNEHHA
gonoru., IToriM B THrenb 3 HaBakkow aopaire 1-2 ma 90° ernnosoro
CIHpTY /utsl 3a0e3nedeH s OUIbII PIBHOMIPHOTO I IIBHAKOTO O30ICHHS 1
THIEJb MOMICTITh B X0NOAHY MydensHy miy. [1iy nocTynoso Harpiiire
1o temiepatypu 400-500°C. O3oseHHA NPOBOIBTE MPH TEMIEPATYPi He
gume 500°C. JloBrorpuBaiicTh O30NCHHA 3aJCKHTh Bl NPHPOAH
npoaykry. Crno4aTky MOBHOTY 030JCHHA BH3HA4YTE BI3yalbHO 3a
KOJILOPOM 30J1H — BOHA nosuHHa OyTH D100 abo gemto cipyBaror, Oe3
4acTHHOK Byrins. [licis nepmioro mpoXxapioBaHHS THIElb OXOIOITE,
3MOYITH BMICT HEBEJMKOK KUIBKICTIO JHCTHILOBAHOI BOAH, MIJCYIHITH
B CYIIMJIBHIH Ladl 1 3HOBY MOMICTITH B rapsa4y my(eabny mid aus
OPOAOBKYBAHHA cnanoBaHHa. [loTiM THreab NOMICTITE AN
OXOJIO[KCHHSA B eKCHKATOP 1 3BaxTe. O30/ICHHA MPOBENITH 3 TOYHICTIO
a0 0,001 .. :

BmicT 30mm BH3HauTe 3a HOpPMYIIOH:

= M, -M;
My,-M >

ne X — BMICT 30114 B | T rOMOreHi30BaHol HABAXKKH, I';
M — Mmaca tarng, r;
M| — maca THITIS 3 HABAKKOIO JIO O30JICHHS, T;
M, — Maca THITIS 3 HABAXKKOIO MIC/IA O30JICHHS, T.

T T E—

Pobora Ne 98
Busnauenns Bmicry Giska

Marepianu 1a obnagnauns. Barn naGoparopui saraisHOro
NPH3HAYCHHA, IPYTOTO KJIACy TOYHOCTI 3 HEBEJIMKOIO MEKEIO 3BKYBAHHSI
(200 r) 3 nonycrumoro noxubkoro 3saxyeanns 0,001 r,enekTpoMTKa
no0yToBa, YCTAHOBKA JUIsl ieperoHky (puc. 77), sSKa CKIANAcThCS 3 KOIOH
Kpenppans micrkictio 500 mn, xonoguneuuka J1i6ixa 3 npaMoio
BHYTPILLHLOIO TPYOKOIO, KpATUIey TBOPIOBaYa TabOPATOPHOTO CKISHOIO, TA
aiorKa 3suaaiinoro. Lurinaps Mipai, Mictkictio 25, 50 i 100 m, konbu
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xoHigHi MicTKicTIo 250 My, GlopeTkH MICTKICTIO 25 Ml 3 LIHOMO TOJUIKH
0,1 mn, minerks MicTkicTio 1 i 50 M, rpymeBHH] CKIIsiHI TPODKH,
KpaneLHHIL 3 TeMHOTO CKia. Kucnora cipyana X.4. 3 ryCTHHOIO 1,84 1/
on?, posunn 0,05 moms/n1, 33% posumn NaOH x.4., kuciora HopHa x.4.
(pozammims 40 r GopHoi kicsioTH B 1000 M1 MCTIILOBAHOT BO), IHIMKaTop
Tammpo (0,1 Metunenoporo cunsoro i 0.2 r METHIOBOTO YEPBOHOTO
posannite B 100 Mn 96° eTHnoBoro crMpry, Kataizarop (Cymim Mmiz
CIPYAHOKHCIION 11" STHBOZHOT X.4. 1 KaITisl CIPYaHOKHCIION0 Ge3BOHOIO X. 4. Y
crissimHomenHi 30:1), CMpT eTHIOBHH, BO/Ia JIMCTHIHOBAHA, napadin.

Xin poborn

V xonby Keenbpans Ha 500 Mi1 NOMICTITh HABAXKY FOMOreHary,
3BadkeHy 3 TounicTio 10 0,001 r T2 3 po3paxyHKy BMICTy a30Ty B npobi 20-
25 wmr. [otiM B KonBy ozaitre 20 M1 KOHIICHTPOBAHOT CIPYAHOT KHCTIOTH,
MpHITHBAITE 1i HOCTYNOBO MO CTIHKAX K010, 3MHBAIOYH YACTHHKH MPo0.
V konfy BHeciTE Karaui3atop 3 pospaxynky 0,6 rua 1 ma Ccip4aHOi KHCIIOTH
i HeKi/IbKA CKISHHX KY/ThOK, 3aKpHifTe TPYIIEBHIHOIO CKIIAHOIO POOKOIO,
06epeAkHO KONOBUMH PyXaMH nepeMimaiire BMICT | TIOCTaBTE Ha
HarpiBambHHii npHcTpiii nix kytom 40°C. OGeperxkHo Harpiire.

[1pu yTBOPEHHI MiH¥ B MCPUIHIi MEPIOA OKHCICHHSA KONOy 3HIMITE 3
HarpiBaNbHOrO MpHIafy i AaiiTe miHi OcicTH, a NOTIM MPOAOBKTE
HAI'PIBAHHA, CIIKYIOYH 32 THM,
mob mniHa He nomaja B
roparosury konbu. Jlas
IMEHUICHHA MIHOYTBOPCHHS B
k010y MOXKHA JI0JIaTH MIMATo-
qok napaginy abo AeklibKa
Kparneiib €THIOBOFO CHHPTY.
[Micns NMPHUIHHEHHS MIHOYTBO-
pEHHs HATPIBaHHA MICHIBTE.
CryniHe HarpiBaHHA BBaXaTk
NO0CTATHBOK, KOJIH KHILIAYA
KHCOTA KOHAECHCYEThCH HE

BHLIC CEPEAHBOL HACTHHM py 77 Vemanoexa 0ax sideonxu amiaxy.
FOpRETEn konbmu. Yac BUL MACY ] wonba Keendars, 2 — kpanneymsopio-
BMICT KONOW nmEpeMIYHTE, gav, 3 — xonoowisnuk Jlibixa, 4 — anonsxc
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3MHBAIOYH 3 CTIHOK KoOH. HarpiBaHHs NPOA0BKYHTE 0 THX ITIP, HOKH
PUIMHA HA CTAHE MPO30POI0 1 OCBITICHOK (3eieH0-101yb010).

[Ticns miHepanizauii BMICT KOJIOH OXONOAITH, gonaiTe 150 mn
JIMCTHABOBAHOT BOAM 1 3'€IHAKNTE 3 anapaToM JUIS BIATOHKH aMiaky.
PexoMeH Ty €ThCs TPOBOIMTH BIATOHKY aMiaky 3 BOASHHM napoM. Y konby
yepes AUTHIILHY BOpoHKY npuiaaxy npunuiire 80 mu 33% NaOH 1 oipasy
K TCJ8 HOro JOJ4aBaHHs 3aKpHATE KpaH AUIHIBHOI BOPOHKH, 1100
3MCHUIMTH BTpaTH amiaky. /lns BIATOHKH amiaky B KOHIYHY KonOy
eMHICTIO 250 M BUuMiiTe mineTkow 50 Ma po3unHy OOpHOI KHCIOTH,
nojaiite 4 Kparii 1HIHKaToOpy, NEPEMIIIANTE 1 MOCTABTE M AJOHK,
3’€IHAHM 3 XOMOJMILHUKOM TaK, 11100 KiHels anowka Oys 3aHypeHuit
B KHCJ0TY. BMICcT Konbm Harpiite A0 KHNIHHA, YHHKalO49H
nmiHoyTBopeHHs. [IpogomkyiiTe neperoHKy 0 THX Mip, MOKH piIHHA HE
CTaHe 3aKunarTH nowropxamu. HarpiBauHs perynioiTe TakuM YHHOM,
o0 TpuBanICTL neperonky Oyna He menine 20 xB. 3a0apRieHH PO3UUHY
OopHOI KHCIOTH HE MOBHMHHO 3MiHIOBaTHcs. [lepen 3aKiHYEHHSM
NePeroHKH ONYyCTITh KOHIYHY KO0y TaK, 11100 KiHellb ATOHKa OITHHHBCS
HaJl MOBEPXHEIO PO3YMHY GOPHOT KHCIIOTH 1 HPOAOBKTE MEPErOHKY e
|-2 xB. HarpiBanHs npHIMHITS 1 B €/JHANHTE aJOHK. Y KOHIYHY KOIOY
3MHHTE HEBEHKUMH NOPUISMH JHCTHIBOBAHOI BO/IH 3AJIMILIKH POZYHHY
DOpHOI KHCIOTH 3 BHYTPIMIHLOI 1 30BHINIHBOT NOBEPXHI AJIOHXKA.
JIMCTHIAT BIATHTPYHTE PO34HHOM Cip4aHOl KMCIOTH A0 MEPEXOy
3eseHoro 3abapenenns y ¢ionerose. [lapanensHo npoBeaiTs ciainmii
nocnia, aopapmu B konOy Kbeenbgans 3aMicTh HaBakKH 5 M
JHCTHJILOBAHOT BOJH.

Pospaxynok BmicTy Oinka npoBeits 3a HopMynoo:

_0,014-K-(V,-V¥,) 6,25
M i

ne X— smict OLika B | r roMoreHi30BaHo1 HaBakk# abo B Cyxiii peqosHHi,
SIKE BUINOBLAAE | T TOMOTreHI30BaHOT HABAXKKHM, T

0,014 — kinekicTs aszory, expiBanentna 1 mn 0,05 Moas/n pozunny
CIPYaHOi KHCIOTH;

K — nonpaskosuii koedinient 0,05 Moms/n posuuny cipuanoi KHCIOTH;

YV, —00’em 0,05 Monb/in posunny CipuaHoi KMCIOTH, BHKOPHCTAHMIT HA
THTPYBaHHS THCTHIATY POOOYOT0 pO3YHHY, MJI;
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V, — 06’em 0,05 momn/a posuuny cipuaHol KHCIOTH, BHKOPUCTAHHH Ha
THTPYBaHHs AUCTHIIATY B KOHTPOJBHOMY aHAMI31, MIL;

6,25 — koe(ilienT nepepaxyHKy asoTy Ha OUIOK;

M — mMaca HaBaxKH, I.

Pobora Ne99
Buznauenns Bmicty dinka 3a Jloypi

Marepiaan Tta obnagnanus. @apdoposa cTynka; CJICKTPOHHI
Tepesn; ueHTpudyra Ta ueHTpudyxHi NpodIpKH; npoOIpKH; MINETKH]
mipHHit wwniEaAp; 60% TpUXI0pONTOBA KHCJIOTA (TXO); oxonopKeHNi
aneton; 1 H# NaOH; ponana 6ans (+70°C); peaktue A — 2% p-u Na,CO,
8 0,1 5 NaOH; peaxtne B — p-1 0,5% CuSO, x SHOB 1% KNaC_ H O,
x 4H,0; peaktus Pomna (1:2); ¢ OTOENEKTPOKOIOPHMETP.

Xin podoTH

Hagaxky pociuunoro marepiany (0,2 r) romorenisyiite 3 2-3 ma
JHCTHITLOBAHOI BOM Ta KUTEKICHO MEPEHECITh y IeHTPHYKHY 1podIpKy.
B orpumanomy romorenati ocaaite Ginku 60% TXO (1 mxn).
[entpudyryiite BMict npobipok npotsrom 10 xs. npu 3000 00/xB.
3nuiite cynepHaTaHT micas uentpudyrysanns. Oca, 1o 3aTHIIHBC,
2 pa3u POMMIITE OXONOKEHHM alieToHoM (1o 2 mu). [lopaiite 10 ocany
5 ma | 1 NaOH, narpiire na soasniii 6ani (70°C) 10 xs. BmicT npoG1pok
3108 nenTpudyryiire 10 x8. npi 300006/x8. 3nHitTe MyKHHA PO3UUH Y
Mipry kon0y. Ocaz npomuiite 1 1 NaOH, 3HoBY 31miiTe B Ty X konby 1
0BE/ITH OTpHMaHHKIE po3anH 70 20 M. Busnaute 6110k y cyminii: 0.4
M1 OLIKOBOTO EKCTPAKTY, KM I0BEIITh /10 | M AHCTHILOBOHOIO BOJIOKO;
2 MJI IOIHO IPHIOTORICHOTO peakTHBy B, sikuii ckiaacThes 3 PO3UHHIB
A 1a b (50:1 no 06’emy).

Peaktis A —2% p-u Na,CO, 8 0,1 1 NaOH;

Peaxtus b — p-u 0,5% CuSO, x 5H,0 B 1% KNaC H O,x 4H.0.

Bumict npo® nepemiinaiire.

Yepes 10 xe popaiite no 0,2 ma peaxrusy dosina, possezeroro 1: 2.

Yepes 30 xB npobu sumipsiite na GEKi npu nosxkuni xsuni 750 M.

Kinskicts Giika B po3uMHi 3HAILITE 32 KaniOPyBaIbHOIO KPHBOIK) i
pospaxyiire 3a GopMyow:
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a-V
(il
e A — KUIBKICTB O11Ka (Mr/T pedOBHHH);
a— KUTBKICTh OLTKa B pO34MHI (MT'), 110 3HAXO/IATH 32 KamOpyBalbHOIO
KPHBOIO;
V — nepeicHuii 00’em (20 mn);
p — HaBaXka (r).

A=

Potora Ne 100
Busznavyenns BMicTy #upis y moaoni 3a merogom I'epGepa

Marvepiann 1a obaaauanua. Baru naboparopri 3araisHoro
NPH3HAYEHHS, IPYTOro KJIacy TOYHOCTI 3 HEBEJIHKOIO MEKEIO 3BAKYBAHHSA
(200 r) 3 nonycrumoro noxubkoro 3paxysanns +0,001 r, uenrpudyra
JUIS BU3HAYCHHS BMICTY )KMPY B MOJIOLLL | MOJTIOYHHX MPOAYKTaX, BOJASHA
Oaus, mWTATHB AIA KHPOMIPIB, KHPOMIPH UIS MOJOKA i MOMOYHHX
MPOYKTIB, KOPKH TYMOBI V15 )KHPOMIDIB, tineTku, Mictkictio 1, 51 10 mu,
KHCJIO0Ta cipyaHa X.4. 3 ryctunoro 1,51-1,65 r/cm®, cnupr i30amMuIoBHIH
TexHIuHui 3 rycriHoro 0,8108-8115 r/em’® mpu 20°C.

Xia poborn

VY KHMPOMID MOJIOYHHH Bi3bMITh HABaXKKY FOMOTEHATY, 3BAXKCHY 3
toanicTio o 0,001 r. Jlo Hasaxku gomaite 10 M cipyanoi kucnota 1 |
MII 130aMinoBoro cnupty. [Morim aomaiite Taky KinbKicTh cipuyaHoi
KHCIIOTH, 1100 piBeHb BMICTY He JoxoauB Ha 5-10 MM j0 ropneuxa
KHPOMEPY, 3aKPHUTE HOro CyXHM KOPKOM 1 OOEpHITH PYIIHHKOM,
00epexkHO CTpAXHITE abo nepeBepHITh JAEKLTbKA pa3 Al MOBHOTO
NEepPEMILLYBaHHSA BMICTY.

Kupomip nepesepHyBIIH KOPKOM JIOHH3Y, MOMICTITh Ha 5 XB. Ha
BozHy Oauio 3 Temneparypoio 6542°C. [lepioauano B3Gosryiite abo
nepesepraitre ioro. INo 3akinyenHi BKa3aHOTO 4acy, KHPOMIp BHIIMITE
3 Oal, 06ITPITH PYUIHUKOM, BCTABTE PO3MMPEHOI0 YACTHHOIO Y NATPOHH
UeHTpUQYTH, BiaueHTprdyryiite 5 X8. 31 mBuakicTio 1300-1500 06/xB.
[Torim kupoMip 3H0BY mOMICTITE Ha 5 XB. HAa BoAAHY GaHio 3
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Temnepartypoio 65+2°C, BHHMITE 3 Bani, IPOBEITH MIAPAXyHOK HOAINOK,
aKi 3aiiMae XKMp, mwo puminuscs. ns uporo HKHUPOMIp TpPHMaHTE
BEPTHKAIBHO TaK, MO0 BEPXHS MEKa XKUY 3HAXO/HIACH Ha PIBHI OY€EH.
IMocysaioun npobIpKy Bropy 4H BHH3, BCTAHOBITH HMKHIO MCXKY
CTOBIMYMKA KHUPY HA LLTIH MOALIII | Bijt HET BLIPAXOBYHTE YHCIIO MOJLIOK
710 HIKHBLOI TOYKHM MEHICKa XHpOBOro croBmuHKa. Mexa PO3AUICHHSA
JHPY | KHCJIOTH NMOBHHHA OyTH HITKOIO, & CTOBIMHMK XKHMpY MPO3OPHM.
SIKIIO B rpajlyifoBaHlii HacTHHI KUPOMEDY YTBOPHIOCA Gypysare KUIble
(npoGka) abo B CTOBIMYHMKY KHPY ONMHHHITHCS JIOMIIIIKH, AHAT13 IPOBOSITL
NOBTOPHO. SIKIIO MPH OMMCAHOMY PEKHMI HE BJACTHCH MOBHICTIO
BHTSATTH XHp, LCHTPHAYTYBAHHS | HArPiBaHHA KUPOMIDY HA BOLSHIH
Hani NOBTOPITH 2-3 pasH.
BMmicT KHpY po3paxyiTe 3a (opMyIioio:

A-0,01133
M 2
ne X — BMicT %#py B | r rOMOreHi30BaHO! HABAKKH, T,
M — maca HABAXKH, I;
0.01133 — BMicT JKHpY, WO BiANOBIAAE | MOALILI KHPOMEPY, T.

=

PobGora Ne 101
Busnagennsi BMicTy xupis 3a meroaom Cokciera

Martepianu Ta obnagnanus. Bary nabopaTopHi 3arajabHOIO
NPA3HAYCHHS, APYTOTO KIJIACY TOYHOCTI 3 HEBCTHKOKO MEKCI0 3BaKyBaHHA
(200 r) 3 TOMYCTUMOIO MOXHOKOIO 3BAKYBAHH 40,001 r., Bomsina Dans,
cymwmnnsHa mada, Groken cxnani, anapar Cokcnera, erniosuil edip,
dLILTPYBATEHAA AP,

Xia poborn
Hapakky CyXoi peYOBHHH 3BaXTC Ha (QUIBTPYBaNbLHOMY nanepi
poimipom 6x7 cM, 3 Tounictio 0 0,001 r i saropHiTh 1 naketuk. Llei
NAKETHE 3aropHiTh W€ B OJHH MAKETHK 3 (IILTPYBANLHOIO Marepy,
posmipom 7x8 cum. BRyTpinimiii nakeTHk NOMICTITh Tak, 1106 Horo Mo
He CIIBMAJAB 31 WBOM 30BHIIHBOTO MAKETHKA.
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[IpHTOTOBNICHHI MAKETHK MOMICTITh B
OIOKC 1 BHCYLIITH y CYIIWIBLHIN madl npu
temneparypi 103£2°C no noctiitHOI MacH.
[ToTiM MAKEeTHK MEPEHECITh B EKCTPAKTOP
anapara Cokcnera (puc. 78) 1 3aamiTe
ernnosumM edipom. Edipy HanuiiTe CTLIBKH,
o0 BIH [OYAB NEpETHBATHCS Yepe3 cHdoH
eKCTPaKTOpa, nicis yoro goxaite me 50 ma
edipy i 3’eaHaiiTe Bel YacTHHH npunany. B
XOJOIMIIBHHK MYCTITH XONOJAHY BOAY, a
neperinHy kosby NoMICTITE Ha BOAAHY DaHI0
3 Temneparypoio He Buie 45°C. HarpiBanns
CITIJL Pery/IioBaTH TaKHM YHHOM, 11100 edip
3/MBABCH 3 EKCTPAKTOPA Yepes KoxkH1 5-6 XB.
[Tpu 6eznepeprHii aii anapara Cokcnera juis
MOBHOTO BHTATHCHHS JXHPY 3 ao00pe
noapibHeHol HaBaxkku HeoOXxiaHo 4-6 rox.,
MPH MOTraHo MOAPiOHEHIA HaBaXui
excTpakuio cuig npoBoautd 10-12 roa. pyc 78 Anapam Coxciema

[TopHOTY ekcTpakuii mepeBipgilOTh Ha oA excmparyii.
GinprpyBansHoMy nanepi. Jus usoro 1 — nepecinna xonba,
BI3bMITEL 2-3 Kpamji edipy, 110 BHTIKAE 3 2 — excmpaxmap,
EKCTpaKToOpa, namip migirpiire, sKOo0 Ha 3 — xonooureruk

nanepl mceis BHnaproBaHHs edipy He 3aJHINAETHCH JKHPHOI IUTAMH,

CKCTPAKLIIIO BBAXKAIOTE 3aKIH4EHO10. [lakeTHKH BHHMITSH 3 eKCTpaKTopa,

MICYITE, TIC/SA 90r0 MOMICTITH B OIOKC 1 BUCYILITE Y CYIIMIBHIN madi

npu Temneparypi 103:2°C o nocriitsoi macu 3 Tognictio go 0,001 r.
Bwmict xupy Buznaute 3a hopmyroro:

A-B
M
ne X' — BMICT Hpy B | r cyXoi pe4OBUHH, T;
A — Maca naKeTHKa 3 HaBKKOIO CYX0l PEYOBHHH JIO EKCTPAKILI KDY, T}

b — Maca nakeTHKa 3 HaBAKKOIO CyXOl peYOBHHH MIC/s EKCTPAKLI JKHPY, T
M — naBaxka Cyxoi pe4oBHHH, I.

X =
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PoGora Ne 102
BuzHauweHHs BMICTY AKHPIiB eKCTPAKIIHHHM MeT010M

Marepianu 1a obaaananns. Barn nadoparopHi 3araiasHOro
NPH3HAYCHHS, IPYTOT0 KJIACY TOUHOCTI 3 HEBEIMKOIO MEKCIO 3BAKYBAHHA
(200 r) 3 nomyctuMoio roxuOkoio 3saxysanns +£0,001 r, anapar ans
eKCTpaKIlil, AKHH CKNaAaeThest 3 QiAbTPYIOU0l AIHIBHOT JIKH 31
upriom | BrasauM ckmsauM (iisTpom Ne2, ckasHOro mpuiiMaua 3
KpaHOM 31 muiidom, JlamMeTpoM, 10 BUINOBIZAE AiameTpy uutidy
inbTpy0uOi ALTHABHOI JITiKK; CywMIbHA mada, OI0KCH CKILHL, Koa0H
MipHi, micTkicTio 50 M1, mineTky, MicTkicTio 101 25 ma, BosiHa Dans,
xj10po(opmM, CIHHPT ETHIOBHI.

Xia poborn

Hagaxky marepiany, Macoio 2 1, 3saxeny 3 tounicTio jo 0,001 r,
MOMICTITE B AUIHIBHY JiiiKy OpHIagy Ans ekcrpakii, Hamuiate 10 mu
eKTparyo4oi pimHan (XJ0pohopMy 3 ETAHOIOM Y CIBBLIHOMWEHH] 1:2).
Excrpaknito nposeaite nporsroM 2 xs. [Ipn crpaxysanni. Excrpakt
NpH 10MOMO31 BOAOCTPYHHOIO HAacoca BijIKa4aiiTe B MpHiiMaY, a 3 HOTro
nepenuite B MipHy Koi0y, mMicTkicTio 50 mil. 3alHIIKH HaBaXKKH
AHAJIOTIYHHM YHHOM eKcTparyiite e Jsa pasu. [ToTim ginuneny miKy
i npuitmag npomuiite 20 M ekcTparyiodol cymini. [TpomusHi piauH#
36epiTh B MipHy Konby 1 goBeaiTh 00'€M /10 MITKH E€KCTParyw4oio
cyminmno. 3 kon6u Biabepite mnerkoro 20 MJI EKCTPaKTy | HEPEHECITH
y MonepeiHbo3Bakenuii 3 TounicTio 40 0,001 r nocTiinoi MacH OroKC.
Ekcrparyrody cyminl BUIIapyHTe Ha BOAHIH OaHl 10 3HUKHEHHA 3araxy
| BHCYUIITh HABAXKKY XHPY Y CYWMILHIA madi mpu TeMmeparypl
103£2°C no nocTiiHOI MacH.

BmicT sxupy BH3HauTE 32 GopMyIoso:

_(My-M,)-50
20-M '
jie X — BMICT KHpPY B | T rOMOT€H130BaHO1 HABAXKKH, T
M| —wmaca nopoxusoro biokca, r; -

M, — maca GioKca 3 KupOM, T;
50 — saransHuii 06'€M eKCTpaKTy, MII;
20 — 00’ €M EKCTPAKTY, B3ATHH /UIA BU3HAYCHHSA XKHPY, ML
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BmicT BYr/ieBoliB BU3HAYAIOTH 3 PI3HHICKD MK BMICTOM CYXHX

PEYOBHH | CYMapHOIO KUIBKICTIO G1/IKIB, )KHPIB 1 MIHEDIEHHX PEYOBUH.

12,

13.
14.

Koumponwni 3anumanta 0o po3oiny
Ha yoMy OCHOBAHMI NMPHHIMN BH3HAYCHHS BMICTY OpraHIYHHX
peuoBHH B rpyHTI 32 MeTosioM L.B. Tiopuna?
SKHM METOJOM MOKHA BH3HAYHTH IHTCHCHBHICTH YTBODEHHS
OprafiyHOi pCYOBHHH B JIHCTKAX POCIMH?
J1nst BU3HAYCHHSA BMICTY SIKOTO €IEMEHTY BHKOPHCTOBYIOTh PEAKTHB
Hecnepa? SIkuii IpHHIMI HOro aii?
Yomy s BH3HAYCHHS BMICTY HITPOTCHY BHKOPHCTOBYIOTH HE
3BHYAiiH1 KonOu, a konbu Keespaansa? Y woMy nonarae cnenndika
X KOHCTPYKINi?
SIx sigginutH OiNKOBHH HITpOreH BIA HebinKOBOTO Yy
JlocipkyBaHoMy Matepiam?
Ha3BiTh BUIBHOKHBYY1 MIKPOOPraHI3MH IPYHTY, 31aTHI (pIKCyBaTH
MOJICKYJISIPHHH HITPOTEH arMoC(epH.
Ski Bam Bigomi cumOioTHUHI a30TikcaTopu, MOMIMPEH] B IPYHTI?
3a 10NOMOro0I0 AKOro CePeIOBHIIA MOXKHA BHABHTH HITPOdiKyIoui
DaxTepil rpyHTY?
Ha3siTe HaiOL1p11 akTHBHUX 30YIHUKIB NPSAMOT AeHITpH]IKaNT B
TPYHTI.

. Slxi MiKpoOpraHi3MH NPHIMaKOTE YIacTh B PO3KIaaHH] OpraHitHOl

PEHOBHHH 3 BHAUICHHAM HiTporeny B Qopmi amiaky? Sk
Ha3uBacThed e npouec? Sikum cnocobom MoXKHA OLIHHTH HOIO
IHTCHCHBHICTh B KOHKPETHOMY TPYHT1?

Slka cnonyka cIyrye KOMILIEKCOYTBODIOBAYEM IIPH BH3HAYCHI
BMicTy ¢ochopy B JOCHiKYBaHOMY  Marepiamni
dorokonopuMeTpHIHHM MeToaoM? SIka AOBKHHA XBHIIL 1
CBITOQIABTP AKOTO KOJNBOPY MO3BONAKTH 1ACHTH(IKYBATH
BUINOBIAHHI KOMILIEKC?

Ha sixomy cepenosuiil Mokna BHsBHTH (ocdopMminepanizyiodi
Oakrepii rpyHTy?

Oxapaktepusyiite 3HaUCHHA CYIB(QYPY U KHBHX OPraHi3MiB.
Haspite xemoapTOTpOdHI MIKpPOOPraHi3MH, AKI OKHCIIOITH
BUIHOBJICHI CIIONYKH CyabhypY.

. SkHil NpHMHUHMD NCKHTH B OCHOBI BH3HauYeHHA cynsdypy B

JIOCTUKYBaHOMY Matepiani?
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16. Jlasi BUSBICHHS SKHX TPYHTOBHX GakTepiii BHKOPHCTOBYIOTE piake
cepenoBHILe B.0.Taycona?

17. Jlnsi BU3HAYCHHS Ka/ilo BHKOPHCTOBYETHCH IPABIMETPHYHHI METO/L.
B somy nonsrae cnetdika 1meoro Metomy”?

18. SIxa KinbKicTs KaMOPiil MicTHTHCS B | T KkMpiR, GLIKIB, ByrieBo/IB?

19. Slki Bam BitoMi ankTepHATHBHI METO/M BU3HAUCHHS BMICTY KHPY
B HOCHLpKYBaHOMY MaTepiam?

20. Slkuii METOJ HaigacTiiie BHKOPHCTOBYETHCS JUIA BH3IHAUCHHA
Hinkis? OxapakTepH3yiiTe roI0BHHI NPHHIMI LBOTO MCTOILY.



PO3ILJT VI
BU3HAYEHHSI BIOMACH TA IMPOAYKTHBHOCTI
EKOJIOTTYHUX CUCTEM

PobotaNe 103
Busnauenns 6ioMacy i npoIyKTHBHOCTI JiCOBOI eKOCHCTEMH

KiHLEBHM PE3yIbTATOM YTBOPCHHS 1 PO3MaTy OPraHI4HOI pEHOBHHH
Ha 3emili, K0mooBiriB XiMiYHHX EIEMEHTIB, IO MPOXOAATH uepes biory,
¢ HakonuucHHs OiomacH. B HazemHHX exocucremax 99.2% 6iomacu
NPHXOANTLCA Ha pocHnuny dactuny i nume 0,8% — Ha TBapHH.

(itToMaca BHPAKAECTLCA 3a3BHYAN B Kilorpamax, ToHax abo
KiTOKAOPiAX cyXoi peyosunn Ha rekrap. [Tpupict itoMack — ronoBHH#H
HOKA3ZHUK 6I0A0TT4HOT NpoAyKTABHOCTI. MakcHManbHi BETHIHHH
(biTOMACH CIIOCTEPIraloThes B AOIIOBHX TpomitHux ficax (700-1000 v/ra
abCOIMIOTHO CyX0l pedoBHHM), MiHIManLHI — B TyHApi (25-30 1/ra). [pn
oMy npupicT (itomack abo nepBHHHA MPOIYKILs (IPOAYKTHBHICTD)
ckiajae B TponiyHux micax 25-30 1/ra, a B tyHapi 2-2,5 T/ra. Piromaca
CKJIAJIacThCs 13 CKIAJHUX OPraHIduHHX CIONYK, AKI € OCHOBOIO JUIA
ICHYBAHHS KHBHX OPIaHI3MiB, 110 BUKOPHCTOBYIOTH iX AK MOKHBHHH
Marepiai.

Po6oTa MOke NPOBOAMTHCA y BHIIAAL ABOX jaboparopHo-
NPAKTHYHHUX 3aHATE.

|. Bu3nauennsimM mapaMeTpiB AepeBHMX TOPIA (AiaMeTpy CTOBOYpIB
Ta BHCOTH JIEPER).

2. PospaxyHok (DITOMACH 1 TPOAYKTHBHOCT] HACADKCHHS 33 JIaHHMH,
OTPHMAHHMH Ha MONCPEAHBOMY 3AHATTI.

Marepiann Ta 0fJaAHAHHA: MIPHI BHIKH, SKIIMETPH, MIpHa
cTpiuka, 2-4 muypa no 50 m, kpeiiia, npupocrosuit Oypas, Barm,
cylmibHa mada, eKCHKATop.

Xia poborn
Jlns onuey oaxoro (GitoneHosy HeoOXinHo 12 4ONOBIK, AKI MOBHHHI
PO3AUIMTHCS HA MIHI FPYIH 0O 3 YOIOBIKA.
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B oAHOPIHOMY NiCOBOMY HACa/UKEHHI HA PIBHIH MICIIEBOCTI
sakaa;iTh ABI NPoOHI nuomaaku posmipom 50x50 M, gKi xapakre-
pu3yIoTH Aanuii Bitonenos. [podui niomaakn 0OMEKTE KUIOUKAMK Ta
HIHYPAMHA.

V XapaKTepHCTHL NPOOHHX NUIOMAJ0K ONHIIITD: reorpadiune
NONOKCHHS, PENbE], OTOUCHHs, IPYHT, CTYIIHb NOKPHTTS TPaB AHUM
NOKPHBOM, MEPTBHII [IOKPHB, 3IMKHYTICTE JICPEBOCTOIO (npudnn3no) T2
1H.

[MoTiM NPOBEAITH BUMIPIOBAHHA [IAMETPIB BCIX JepeB Ha TPOOHHX
romaakax qHa sucori 1,3 M (Bucora rpyaeii). [lpu upomy oaHa monHa
BHMIpIOE CTOBOYPH MIPHOIO BHJIKOIO, 1HIIA NOMIYaE MOMIpPsAHI JIepeBa
KPEIIIor0, TPETs — 3AIHCHIOE 3aIHCH B KypHANi. AKio Hemae MIPHOI
BHJIKH, CKOPHCTANHTECH M AKHM CaHTHMETPOM. [IpH 1IbOMY PO3paxyHOK
AlaMeTpa NpoBE/iTh, PO3ALHBIIY JOBKUHY Kona C Ha T

[Tpn niipaxyHKy NPOBEAITH IPYITYBaHHA JIEPCE 3@ CTYNCHEM TOBIIHHH
(uepes 2 cm). Uncno 0OMIPAHHX JICPEB 3aULIiTh y BIAOMOCTI YMOBHHMH
MO3HAYCHHAMME: HEpiil YOTHPH JICpeBa NO3HAYTE YOTHPMA TOYKAMH 11,
HAacTyHi — mHiAME | | — 7 epeB, NOTIM y BHITIS/ KBAPaTy KOHBEPTY
&< - 10 mepes.

JL1s KOKHOTO CTYICHS TOBIIMHA BHMIpSITE BHCOTY TPHOX JICPEB i
3ANMINIITE: Y YHCENLHNKY — BHCOTY, B 3HAMEHHMKY — TOUHHIL 1aMeTp.
Jlan1 3anaunTs B Tabnuio 36.

Tatnuys 36
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Bucoty Aepes BU3HAYTE OXHUM 13 CNIOCODIB OMHCAHNX HIKYE.
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1. Bumiprosarnns 6ucomu 0epes 3a 00noMo2010 NpOMUCIOB020 6UCOMOMIPa

BuMipioBanHs BUCOTH JIEPEBa MPOBOIATH 33 IONOMOIOI0 BUCOTOMIPIB
piznoi koneTpykitii. [IpHHIH X [ii IPYHTYETHCA Ha BU3HAYECHHI OIHIED
3 CTOPiH NPAMOKYTHOIO TPHKY THHKA MPH BLIOMIH iHIIiH cTopoHi —“6asi”™
(SKOKO € Bi/UTANTK BIA MpHIaLy A0 croBOypa jepesa, 3a3uyai ue 10 abo
20 meTpiB) i BiIoMoMy KyTi. Yepes “Bisup” npunany HeoOxiaHo nobaunTi
BEPIIMHY JIEPERa | 3HATH MOKA3HHKH MO MIKAII, BIINOBLIHO 0OpaHiii basi.

Heobxionoio yMo60I0 NpU 6UMIPIOBAHHT BUCOMU Jepe6a € 00asanta
00 OMPUMAHO20 3HAYEHHA BUCOMU DEPEEA BUCOMU POIMIUJEHHA
npunady (npubausko, picm noounw). s yHUKHEHHA
yiei NOMUAKY, @ MAKONC y 2IPCLKUX YMOBAX GUKOPUCTIOSYIOmMb 08a
GIONIKU — Ha gepwury depesd | Ha OCHO8Y cmosbypa

2. Bumiproanns eucomu 0epesa 3a 00noMoz2010 20MmoeeHHs camopobiozo
gucomomipd

Jlyse 4acTo 1ij1 yac noILOBHX EKCIEPHMEHTIB BHHUKAE HEOOXIIHICTE
BUMIPSTH BHCOTY [CPCB, HE MAIOYH CHEINATBHHX BHMIPIOBANIBHUX
IHCTPYMEHTIB, ab0 % npuadaru crieniabHl TPHUIIAJIH [ BHMIPIOBAHHS
BHCOTH ICpPEB JAOCHTH CKnaano. Ha mepurnii norsin, 3aBAaHHs, SIKE
BAJKKO BHKOHATH, a/DKE 3aJ113TH Ha BEPILIHHY EPERA 3 MIPHOIO CTPIYKOIO
He 3apkan peansho. OaHaK, SKIIO BUKOPHCTATH 3HAHHS IEOMETPIi,
MoskHa o0liTHes 1 6e3 3anaMopo4IHBHX TPIOKIB, JUIS I[BOTO MOXKHA
BHKOPHCTATH NPHHLMIHK nofiOHoCcT] TpUKYTHHKIB. [IpuHumn podoru
BHCOTOMIPIB IPYHTYEThCS Ha THX JK€ MPHHLMIIAX PIBHOCT] TPHKYTHHKIB.
Tomy MH IPONOHYEMO BHTOTOBHTH BHCOTOMIP, TOYHICTE BHMIPIOBAHHS
AKHM He Oy/1e 3HaYHO BIAPIZHATHCS Bl CTAHAAPTHOIO BHCOTOMIPY.

Kaprounuii abo sepes’ssuuit npaMokyTHHK abed TpuMaiiTe B pyKax
TaK, mo0 AMBIAYMCH B3IOBK Kpaio ab, 6auuTH Ha OJHIA MIHII 3 HUM
BepiinHy gepesa (B). V toumi b npuB’sKiTH HA HUTII TPY3HI0 q
NOMITETE TOUKY N, B SIKI HHTKA MepeTHe MiHilo dc TpukyTHHKA bnc.
Tpukyraukn bBC ta bne noaibui, ockuibkH 00H/1Ba MPAMOKYTHI | MAIOTh
pisHi roctpi kyTi bBC Ta bne (3 BANOBYIHO NapanebHHMH CTOPOHAMM).
Omxe, MOXKHA HANTMCATH MPOTIOPIIIO:

BC _bC
nc:  be
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3BIJICH:

nc-bC
be

Ockinskn bC, nc 1 be Mmoxkna BuMipaTH He3nocepeanbo, TO JErKo
OTPMMATH WIyKaHy BHCOTY jiepena, noaasim 10 BC nomkuny HIKHBOT
gactuTy CD croOypa (BHCOTY NpHIALY Hal TPYHTOM).

MoskHa Aenio CHpoCcTHTH: AKIIO Kpail bn gomeuku 3pobHTH,
nanpukaan, pisium 10 oM, a Ha Kpaio dc HAHECTH CAaHTHMETPOBI
NOAIJIKH, TO CHIBBIAHOMIEHHA nc/bc By/e 3aBK/AM BHpPaXKaTHCH
JAECATKOBUMM ApobamMu, iHIIMMH croBaMu, Oy/1e BKazyBaTH, SKy 101110
BijIcTanl bC cknajae Bucota BC nepera. Hanpuknan, HUTKa 3ynuHHIacs
HABOPOTH 7-1 NOAUIKH (TOOTO nc = 7 €M), 11 03HAYAE, 110 BHCOTA JAepeBa
Haj piBHeM oka cknajae 0,7 Buyiani BiJ cmocTepirada 10 ctoBOypa.
[HIIEe MOKPALICHHA CTOCYETHCS CIOCTEPEKEHHS: 100 3pyqnime Oymno
OMBATHCA B3Z0BXK JIHIT ab, MOXHa BIMITHYTH OlMs BEPXHIX KYTIB
KapTOHHOTO MPAMOKYTHHKA JIBA MPOJIPABICHHX KBaJApaTHKH: OJIHA
nipouka (MeHma) — Ging oka, apyra (Oinbma) — /Ui HaBeJICHHS Ha
BepxiBky aepesa (puc. 79).

BC=

Puc. 79. Buniprosanus sucomu depesa
3a DONOMO2OK CAMOPOTHDZ0 BUCOMOMIPA



3. Bumipiosanus gucomu depesa 3a 00nomMo2o1o nanyi

BisbMiTh PIBHY NAMHIIO, BUMIPAATE 11 IOBKHHY 1 TOCTABTE NOPYY 3
nepesoM, BiiiaiTe Ha 20-25 metpis. Tpumaroun nepen o4nMa Ha
BIJICTAHI BUTATHYTOI PYKH OIBEl[b, BII3HAYTE HA HEOMY HIITEM BHCOTY
MIPHOT DAL, AKHIT CTOITE MOPYY 3 JICPEBOM NOTIM MiAPaXyHTe CKUIEKH
pa3is, BIAMIYCHHI BIJPI30K OMBIL, MOMICTHTLCS 110 BHCOTI CTOBOYpa
nepesa. Jlani BU3HaYTe BHCOTY JIEPEBa MEPEMHOKHBIIM BHCOTY HAJIHIlL
HA KIIBKICTH BiaMiuenux Bimpi3kis. Lleil cnocid nae cHcreMaTHany
MOMMIKY YOIK 3aHHKEHHS BUCOTH. BEenHUHHA MOMMIIKH IHAMBIAyaTbHA.
Y nicoBOMY roCrojapcTBi BHCOTH BU3HAYAIOTh 3 TOYHICTIO 10 0,5M.

4. Bumipiosanna eticomu depesa 3a 00NOMo20i0 3aNUCHUKA

B skocTi npuiany s npHOIHM3HOT OLIHKH BHCOTH BH MOKETe
BHKOPHCTATH 1 CBOK) KMILICHBKOBY 3alIHCHY KHHKKY 1 OiBEUb (0MiBELb
nosHHeH OYTH MPUKPIIUICHHI /10 3anHcHUKA). Bona 10CHTH MPOCTO
IOTIOMOKE BaM 1100OY/1yBaTH JIBA MOAIOHMX TPHKYTHHKH, 3 SIKHX BUXOIIMTH
urykana Bucota. Kunmkky Tpumaiite 011s odei Tak, AK [0Ka3aHO Ha
pucynky 80. Bona noBHHHA 3HAXOAMTHCS B BEPTHKAIBHIH TUIONHMHI, &
OJ11BCLb BUCYHBTE HAJ/I BEPXHIM KPAEM KHHAKKH HACTUILKH, 1100 DauuTH
sepimiy aepesa (B) nokpury kinuukowm (b) omsigs. Tozl, 3 TPHKYTHHKIB
abc 1 aBe, Busnaute ucory BC 3 nponopuii: BC:be = aC:ac.

C tm B LSAARA b -~ s —mam -----C '.:::.a
ey, m&&&mmw'm
D A

Puc. 80. Bumiproeanns 6ucomu depesa 3a dONoMo2o10 3aNUCHUKA
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Bismans ac i aC Bumipsiite Ge3nocepennko. /1o OTpHMAHOT BETHIHHK
BC nonaiite wie gosxnny CD, To6T0 BHCOTY 0Ka HaJI TPYHTOM Ha PIBHOMY
micii. OCKUIbKH HIMPHHA KHIDKKH He3MIHHA, TO Ko Bu sassim dynere
CTABATH Ha OJHii 1 Till ske BicTani Bia aepesa (Hanpuknan 10 M), Bucora
jiepera GyJie 3aneKaTH IHIIC BI/I BUCYHYTOI YacThHM be ompis. Tomy Bu
MOKETE 3a31anerigh OBMHCIITH, AKa BHCOTA BIANOBIZIAE TOMY YH IHIIOMY
BHCYBAHHIO, 1 HAHECTH 1i YMCna HA omiBelh. Bama 3anucHa KHHKKA
NepeTBOPHTHCSA TOJI B CHPOLLCHNH BHCOTOMIp, TOMY 1110 Br 3moxkere 3a 11
JIOTIOMOT 010 BH3HA4aTH BHCOTY 0Apasy, 6e3 ofuncieHb.

5. Bunipiosanns gucomu oepeea na 6iodaii

SIKINIO HE MOXKHA MUIHTH OIMH3LKO /10 OCHOBH JICPEBA B TAKOMY BHITAIKY
TAKOK MOMKHA BH3HAYMTH iHoro Bucoty. Jlisi HBOTO MPONOHYETHCS TaKHH
TpHIA, AKMIL SIK 1 MOTEPEIH], JICTKO BUTOTOBHTH CaMOMYy. J1B1 IUIAHKH (pHC.
81) as i cd cKpiniTh M NpAMEM KyToM Tak, 1100 aB nopisuiosas BC, a bd
cknanas nonosuRy ab. 1o BuMIpSTH BHCOTY, TPUMAITC NpHJIAI Y pyKax,
HanpaBTe TUIaHKy cd BEpTH-KATHHO 1 CTAHETE MOCIIIOBHO B JIBOX MICHLSIX:
CHOYATKY B TOMIL A, /Ie PO3TALIyIiTE IIPHIAL KIHIEM HAropy, a MoTiM y TO41
A, nojtam, npusiaj tpumaiite gorops Kintem d. Touky A BubepiTh Tax, o0,
JTHBISYHMCH 3 4 Ha KIHELh ¢, GaaiTH HOro Ha OfHiil PAMII 3 BEPXIBKOIO 1CPeBa.
Touky % A’ BHOEpITH Tak, 1100, MBITIHCE 3 &’ Ha Touky d’, Gaunw ii
crignazaodoio 3 B, Y npaswisHomMy BUOOPI IMX /BOX TOUOK A 1 A’ (TOUKH
HCOJIMIHHO TIOBWHHI JIG/AKATH HA OJTHIH MPAMIA 3 OCHOBOIO Z1IepeBa) NoJiArac
BCE BHMIpIOBAHHS, TOMY mo Bucota epesa BC nopisHioe BuicTaHi AA'.
PienicTs BHIUHBAE 3 Toro, 10 aC = BC, a a'C = 2BC; onke: a’C-aC=BC.

CKOpPHCTABIIMCH LHM IPOCTHM NPHIIAZIOM, MOKHA BUMIPATH ICPEBO,
He MAXO0AAYH 10 OCHOBM Omivkae iioro BUCOTH. SIKINO % MOYKHA NUIATH
710 cosfypa aepesa BmKkue, TO I0CHTH 3HAHTH JIMLIE OJIHY 3 TOUOK - A
qu A’, mo6 BH3HAYNTH HOTO BHCOTY. 3aMICTh JIBOX IUIAHOK MOXKHA
CKOPHMCTATHCA HOTHPMA IIMHILKAMH, POIMICTHBINH iX Ha Aoweww]
HAJICHKHUM YHHOM — Y TAKOMY BHIJISUI «TTPHIA» 1€ MPOCTILIE.

6. Bumipioganna eucomu depesa 3a 0OROMO20I0 MINI

B cousuHi AHI N4 BH3HAYEHHN BHCOTH JEPEBA MOXKHA
CKOpHC-TATHCA TIHHIO, AKY BlAKMaae ue aepeso (puc. 82). Bumipsiire
CBOIO TiHb 400 TiHb OyAb-AKOI KEPAHHM | BHPAXYHTE BUCOTY JepeBa 3
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Pue. 81. Bumiprosanisn sucomu depesa Ha 6idowial

nponopuii: AB:ab = BC:bc. Bucora jepesa y cTUILKH 3K pa3is Ouibie
Bawoi BHCOTH (aDO0 JKepAMHH) Y CTUIBKH K pas3iB TiHbL AepeBa AOBIIA
Baioi TiHl (abo xepaunn). Tomy BHCOTY AepeBa MOJKHA PO3paxyBarH 3
reomeTppHunol noaibHocTi TpukyTHHKIE ABC 1 abe (3a 1BOMa KyTaMH).

7. Bumipiogsanns sucomu oepesa y XmMapHy nozody
[Tepin 3a Bce cxopHcTaiiTecs BIACTHBOCTAMH PIBHOOEAPEHOTO
NPAMOKYTHOTO TPHKYTHHKA, BUTOTOBMBILH JIy’Ke TIPOCTHI OPHCTPii 3

b T8

Puc. 82, Bumiprosannn eucomu depeea 3a 0onomo2on mimi
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nomedkn Ta Tphox Bynarok. Ha nomeuni 6yas-sakol popmu (abo HaBiTh
HA KYCKY KOPH, SKIIO Y HBOTO € TUIOCKHil DIK) HAMITETC TPH TOYKH
BEPUIMHH PIBHOOEAPEHOTO MPAMOKYTHOIO TPHKYTHHKA — B HHX
sajikcyitre Oynasku (puc.83). Hwano
y Bac nia pykoio HeMa€ TPHKYTHHKA
JANS KpPECJIEHHS MPAMOro KyTa 1
UMPKYNst A8 Toro, mod BIAMITHTH
pPiBHI CTOPOHH, CKOpHCTalTECh
JMCTKOM Mamnepy (Meperuite HOTO
HABMIN, @ MOTIM MONEPEK MEPLIOro
Puc. 83. llpuaad 02 suMiplosanis spyyy rak, mwo6 oGHIBI YacTHHY
6UCOMILL O€Pesa y XMAPHY N0200Y  penioro 3ruHy CHIBIATH — Tak
OTPHUMAETE NPSAMHIT KyT).

Bimiaite BiA AepeBa, BHCOTY sikoro Bu Bu3HauaeTe, TpUMaiTe
[pHIIAJ TaK, 1100 OIMH 13 KaTeTiB TPHKYTHHKA OYB HaNpAMICHUH [IPAMO
BHU3 (puc. 84), A 9OT0 MOMKETE CKOPUCTATHCA HHTOUKOO 3 TPY3HIIOM,
NpHB’13aHUM JI0 BepXHBO1 Oynasku. Habmukaiitecr abo Blutansii-recs
BiJl JICpeBa TaK, o6 3HalTH Micue A, 3BIIKH, IMBISYHCH HA OyNaBKH a
1 ¢ Bu nobaunte pepxieky jepera C. lle o3nauae, 110 NPOMOBKCHHSA
riNOTEHY3H ac MpoXoAuTs uepes Touky C. Tomi oueBuaHo Bijtans aB
nopiaioe CB, ockineku kyT a = 45°, Omke, BUMIpABIIH Bians aB
(abo wa piBHOMY 3 HEM Mmicul Biagans AD) 1 nogasmm BD, TobT0
NIBHIICHHSA aA OKa HaJl 3eMJICI0, OTPHMAEMO IIYKaHY BHCOTY JICpeBa.

Pue. 84. Bumipiosanus sucomu depesa 3a donoMozoio 6ynaexoeozo npuiady
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Moskna Takok obiiiTics Ge3 Gynaskosoro mpunagy. Jlis usoro
YBITKHITB Yy 3€MJIIO KEpAnHY TakK, mob YacTuHa, sKa BHCTYNae
nopisnioBana Bamomy 3pocty. Mictie /uis sxxepannn BubepiTh Tak, mod
nexkadu, K MoKazaHo Ha pucyHky 85 Bu Gaunmnm BepXiBKy Aepesa Ha
OJHIi TIPAMIH TiHiT 3 BepXiBKoto KepauHH. OCKUIBKM TPHKYTHHK Abc
MPAMOKYTHil, To KyT A = 45° , orke AB nopisuioe BC, To610 BHCOTI
JIepeBa, Ky MH LIYKaeMO.

Pue. 85. Bumipwsanina eucomu depesa aexcaqu

Ha sactynHoMy 3aHaTTi MOCHIZIOBHO NMPOBEAITH TaKl Onepauii Ta
PO3PaXyHKH.

. Beradosite cepeamlii jiamerp aepesoctany. Jlug usoro
BHIHAYTE [JIONLY NOMEPEYHOTO Hepepi3y s KOKHOTO CTYNEHS TOBIIHHI
1a (hopMYIIOI0 T+ 1 MEPEMHOXKTE HA YHCIIO JEPEB Y KOXKHIH CTYINEHI,
Jlami, onepkani 18 BCIX CTYNCHIB MPOCYMYHTE Ta MOALTITH HA 3aranbHy
KUILKICTB JICPCB HA AOCHULKYBaHI aisHi. Oaepkasmiun cepeaHii
paziyc AcpeBoCTany, BU3HAYTE cepe/iHiii glamerp (2r).

2. 3Halouu cepeiHiil AlaMeTp AepeBOCTO, BHIHAYTE CEPEAHIO
sucoty. Jlis nporo nodyzyiite rpadik BHCOT Ha MULIMETPOBOMY Hanepl
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(3a ceoimu nanmmu). ITo oci abeume BUIKNAJIITE 3HAYCHHS 11aMETPIB,
no oci opaumar — eucor. Koxna touka Ha rpadiky B1/I1OBI/1a€
KOHKPETHOMY JICPEBY 3 TEBHIM J1laMeTPOM | BHCOTOIO. [Tp# npoBesieHH1
KPHBOI HEOOXITHO MPATHYTH /10 TOTO, 11106 BCl HaHeceH Ha rpadik TOUKH
KPHBA POLLIMIA HA JIBI PIBHI YACTHHM — i B TOF 7K€ Hac KpHBa MOBHHHA
GyTi masHo0. KOpHCTYIOUHCH MPadikoM, MOXKHA BUHATHTH CCPEIHIO
BHCOTY JCPEBOCTAHY 33 BH3HAYCHHM CEPEHIM J1aMETPOM.

3. 3uaroun CepeHIi JIlaMeTp Ta CCPEAHIO BHCOTY ICPEBOCTAHY, IIPH
JIOTIOMO31 CHEiaIbHUX TabIHib, PO3pOOICHHX Ul KOXKHOI NOPOIH
(dooamox A) Bu3HauTe cepemniii 06’em oHOro crosbypa (B M),

4. ToMHOKTE cepeHiii 06°em cToBOYpa Ha 3aralbHy KiILKICT JICPCE
Ha jpocaimkyBanHii ainauul. e Gyaerpybo Bu3sHAuCHUI 3araibHHA
006’eM JIepPEBOCTaHY B M® PO3paxoBaHHH Ha 1UIOHLy JIOCHI/DKYBaHOl
AiNSHKH, BUPAXKEHY B M.

5. Tlepepaxyiire ofepxkani gani Ha 1 ra.

6. TlepereniTe omepxani gani B kr abo T Ha | ra. Jlna uporo
BHKOPHCTAliTE TaKi NEepeBiiHl KoediieHTH:

1 »® nyba = 1020 kr;
1 m* sicens = 924 kr;
1 M 6epesn = 878 kr;
1 m* ronom = 750 kr;
1 o suma = 792 kr;
1 v smnn = 794 kr;
1 M’ cochn = 863 kr.

Sxcmo Bam notpiGHo onepxkary GLIbLI TOUHI JlaHi, TO BHECIT 3MIHH
y nyakTi 3 T2 4. Bus#aure crouarky CEpeiHio BUCOTY KOKHOT CTYTICHI
topuy. TTOTIM, 3HAIOUH AAMETP Ta CEPEIHIO BUCOTY JICPEB /ISl KOAKHOT
CTYnen| TOBIIMHY 3 TAGIHIAMK BH3HAUTE CEPENIHIi 00eM /uth KOKHOT
CTYMNEHi TOBIIMHH | IOMHOKTE Ha KUIBKICTh JICPER BINOBIIHOI CTYTIEH]
tosimman. PesynsraTi, OTpHMaHi JUIA PI3HHX CTyNeHel, npocymyHTe.
Bu onepuTe 3aranbHuil 00’ €M ACpeBOCTaHY.

7. BiskMiTh IPO6H Ha BOJOTICTE ACPEBHHH B TPHKPATHIi MOBTOPHOCTI
Ha koxHil npoBuii maomaaui. s uBOro B amomixiesl Olokcu 3
HOMEPAMH 3 BIIOMOKO Macol0 3aKIalliTh MIMaTOuKH ACPEBHHH TLIOK,
Grokei 3aKpuiiTe i nepenecith B naboparopito i ssaxysarns. ITicas
3BAKYBAHHA DIOKCH BIIIKPHIiTE, BEPXHIO KPHIIKY TOMICTITh i1 IHO
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OloKca, MOKJIAAITS Y CymiisHy mady i cymiTe mpu Temneparypi +105°C
10 TOCTIHHOI MacH (moBHOro BMmapoByBaHHs Boau). [TotTiM Orokck
JAKPHITTE KPHIIKOIO 1 TocTaBTe B ekcukarop. OGYHCHiTS BONOTICTS 32

thopmynoio:

ae A — Bonorictb, y %

@ — Maca CHporo 3paska 3 OloKcoMm;
i — Maca CyXoro 3paska 3 GIoKCOM;
& — Maca MOPoKHLOTO OIOKCA.

OBuncmTs iToMacy JAepeBHHH B EPEpPaxyHKy Ha CyXy PEYOBHHY.
Hanpuxnazn, 06’em aybosoi aepesunan 150 M° Ha ra. Ijo Benmnuuny
nmomuoxkTte Ha 1020 1 orpumaere 153 1/ra. Bu3HayeHa BONOricTh
nepeBuHM ckmagana 48%, cyxa peuoBuna — 52%. B nepepaxyHky Ha
CyXy PCUOBMHY 1i€ CKIIAJIa€:

153 — 100%
x—52%
153-52
x=—=79,56
100 , T/Ta

8. PospaxyiiTe npojyKTHBHICTH Ay0OOBOro HacajaKeHHs, fAKa
JIOPIBHIOE po3Mipy (iTOMAcH, NOAUICHOMY Ha BiK HACA/DKEHHS, AKHIl
BH3HAYA€ThCA NpHpOCTHUM Oypom. [Tpu LOMY /s COCHH 1 SUTHHH LCH
MOKA3HMK JICTKO MIAPaxyBaTH 33 MYTOBKaMH, JI0AAKO4YH JI0 OTPHMAaHOI
undpu aBa poku. B pesynsrari 0TpHMY€EMO MIPOAYKTHBHICTD JIEPEBOCTAHY
J@aHOTO HACca/DKEHHS B T/Ta abo Kr/ra B pik.

Pobora Ne 104
Buinauenns 6iomacu
TA NPOAYKTHBHOCTI JY4HOT eKOCHCTEMH

Cnocid Bu3HaueHHs Tpas' sHUCTOT POCTNHHOCTI 3HAYHO TPOCTILIHI,
HIACJICPEBHHX POCIIHH, OCKUILKH MOXHA 3PI3aTH BCIO POCIHHHY Macy 3
OAMHMUI TUIOL 1 EPEHECTH Ti B J1abopaTopiio Ui 3BaXKyBaHHs.
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Xia poGorn

V Mexax J0CHiDKYBAHOT eKOCHCTEMH BHILNITE YOTHPH NMPOOHHX

momagkn 1 M x 1 M. 3pbKTe 3 HUX YCIO TPaB'SHHCTY POCIHHHICT.
IMepenecits y naboparopiio; NPOREAITE BUCYIIYBaHHS 10 aDCOMOTHO
cyxoi macu nipu 105 °C i 3Bavkcre 3 TounicTio 10 0,1 r . BusHauTe cepeiio
Biomacy B r/m”.

Yepes Micsitb JOCTIDKEH S MOBTOPITH | BU3HAYTE NPHPICTH GlomacH

3a 1ieii nepiofl, TO6TO NPOAYKTHBHICTD.

ol il b e

9.

Konmponasui sanumanns do po3oiny

Slki Bam Bigomi criocobu BH3HAYEHHS BHCOTH acpesa?

Sk BU3HAYMTH 00’ €M JEpeBa Ta nepeBecTH iHoro B Macy?

Sk BM3HAYMTH NPOAYKTHBHICTE JicoBoro bioueHosy?

Sk Bu3HaunTH GioMacy Ta NPOAYKTHBHICTE JTyMHOT EKOCHCTEMH?
B AKHX OJIMHHIISX BHpax)aeThcs (itomaca?

V skux GIOMHHX €KOCHCTEMAaX CIOCTEPIralThCd MAKCHMalbHI
penuunHn piToMacu?

V skuX BIOMHHX €KOCHCTEMax CIIOCTEpIralThes MiHIMalbHI
senuurHM diTomacn?

Sk YMOBHO N03HAYMTH T JICPEB NEBHOTO BIKY Ha JOCILKYBaHIH
asHm?

3 AKMX YaCTHH CKJIAJAETLCS CAMOpODHUI BHCOTOMIP?

10. SlkuM NpUAAZOM HPOMHCIOBOTO BHPOOHHIITBA BUMIPIOIOTE BHCOTY

acpes?
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PO3JILI IX
OUIHKA CTIMKOCTI EKOCUCTEM

9.1. Ouinka cTiHKOCTI NPUPOAHOTO CePeOBUINA

Jlns BH3HAYCHHS CTIHKOCTI MPUPOAHOTO CEPENOBHINA OKPEMHX
€KOCHCTEM IPOMOHYETLCH AAANTOBAHNH Ta MOJH(IKOBAHKH BapIaHT
metoukn B.A Bapanoscskoro ta B.IT Ulnmenka, pospobnenoi ans
aaMidicTpaTMBHIX paiioHiB. CyTh ajanTaiii mojisrac B ToMy, 00 NMpH
BH3HAYCHH] CTIHKOCTI MPUPOJHOIO CEPEI0BHINA OKPEMHX €KO-CHCTEM
fanbHa OIIHKA MPOBOMTLCS MOPIBHAHO 3 CTANOHHOK EKOCHCTEMOIO
AHAIIOTIYHOTO THIY, HASBHOK Y BUIMOBLAHIH NpHpoj-Hii 3o0H1. [Tpu
ILOMY €TATOHHA EKOCHCTEMA OIEPXKYE MaKCHMAILHY KUIBKICTh Gais.
Takuil Nijxiz BU3HAYEHHS AHTPONOreHHol TpaHc(opMailli eKOCHCTEM
oys 3anpononosanmii E. CaeTom.

3a B.A Bapanoscekum Ta B.I'. LllnieHkoM noreHman cTiHkocT! NpH-
posaHoro cepenosiia (C) BKITIOYAE MOTECHINAN CAMOOUHIIICHHS aTMocdep-
HOTO TOBITP# (4), NOTeHIan CTiHKOCTI rpyHTIB (/7) Ta O10THUHHI NOTEHLIAN
(5). @opmymH JuUis pO3PaXyHKY IMX MOKA3HUKIB HABOATHLCS HIDKHC.

C=A+T+5.

[ToreHuian camoo4MieHHA aTMocdepH BH3HAYTE 3a OPMYIIOI0:
(P, +P,)
ne P —kinskicTs aniB (%) 31 meuaxictio Bitpy 0-1 m/c; (poboma Ne22)
P — kinbkicTs an1B (%) 31 MIBHAKICTIO BITPY 5 M/c (poboma Ne2l);
P — xineKicTh JHiB (%) 3 TyMaHaMH;
P, — xuibKicT AHIB (%0) 3 onagamu 0,5 M 1 Outsiie (oowa 3 pobim 17- 2(0).

[Toreninan cTiKOCTI IPYHTIB BU3HAUYTE 32 OPMYIIOIO:

Je C' —Ban mo KoxHOMY nokazHuky, O — MAKCHMAIBHO MOXKIHBA CyMa

Danip, g — NOPAAKOBHI HOMEpP MOKA3HHKA, N — 3aralibHa KUIBKICTh
MOKAIHHKIB.
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e CyMaaKTHBHHX TeMnepatyp rpynty (tobro temneparyp suiue 10 °C)
(poBoma 31);
® KpYTH3HA CXHIIB, IPAJL;
® KAMEHHUCTICTh, M/ra (poboma Ne26);
cTPYKTYpPTHICTE (BMicT dpakiiii posmipom 0,25-10 mm, %)
(poboma 29);
numoMuit onip, K2/cm’;
MexaHiunmi ckaa (Tun rpyuTis) (poboma Ne30);
BMICT ryMmycy, % (poboma Ne77);
THIT BOJTHOIO PEHMY (ITTTHIT TPYHTIB 32 BONONOEMHICTIO) (poGoma Ne32);
peakuis pH (xucaotsicts) (0duna 3 pobim Ne37-39);
zanicnenicms (Yo 00 onmumanvHoi);
eMHICTE 10H1B, Mr/eks/100 r (poboma Ned());
pozopanicmb (%6 00 00caidNCYEaHOT NAOWL);
20cnodapebka oceoenicms 3emend (% 00 00CiOKHCy8aHoI nIow).
BioTuunuii noTeHmanpo3paxynre 3a GopMyno:
w.T,
36-R’
nie W — npoyKTHBHE 3BOMOKEHHS TCPHTOPIi 3a BEreTaLlHHUIT MEP10J1, MM
(poboma Ne35);
T — mepioa BereTanii — Aexajim;
R — cepenniit pamiauiiianii 6amanc 3a BereTauiiHMii nepio, KKaj/cm’
(poboma Ne7).
[IpoayKTHBHA BOJIOTICTH— LI PISHHIU MK 3arallbHHM 3aI1aCOM BOJOTH
T4 3ANACOM BOJIOTH, SIKMIi BIANOBIJIAE BOIOTOCTI CTIHKOTO B’ SHEHHS.
PociMed MOXYTH BHCYIIVBATH TPYHT /IO TAKOTO CTaHy, NPH AKOMY
[OYMHAETLCA X B AHcHHs. Takuii CTYIHB 3BONOMKCHHS NPHHHATO HA3UBATH
IPYHTOBOIO BOIOTICTIO CTiikoro B’ sHenns (BCB) pocimn. Omxke, rpyHTOBa
BOJIOTICTS TOHAJ BOJOTICTE B’ SHEHHS 1 OYIIE npooyKmusHolo 60102010
Criiike B’ AHEHHA POC/HH MOYHHACTHCH TIPH BOJIOTOCTI, AKA HA3HBACTHCH
IPYHTOBOKO BOJIOTICTIO B’ AHEHHS, BOHA JICIIO MEPEBUILYE MAKCHMAIILHY
rirpockonianicts (y 1,3-1,5 pasu). 3a ogamumu AiTepaTypHUMH JDKepeiamMi
BCB H=1.5, a 3a inmmmi H=1,4 Bia MAKCHMATBLHOT MIPOCKOMIYHOCTIL
3nebinemoro, uum 6UIbm APIGHO-3EPHHCTHM € IPYHT | UMM OlIbLIE BiH
MicTHTL Tymycy, Tum BCB Buiua.

E:
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MI™ (MaKCHMaNbHA TirPOCKOMIYHICTS) — L€ FPAHUYHA KUIBKICTE
FrpOCKOMIYHOT BOIOIH, SKa Moxe OyTH NOMIMHYTA IPYHTOM 3 MoBITPA
npy BianocHiit sonorocti nositpa 100%. Opientosro MIT cknanae: —
g mimanux rpyHTiE < 1% 06’eMy, — Ui 1erko CyIIHHHHX — 2-3%,
cepeiHbOCYIMHHHNX — 3-5%, BaXKOCYrMMHHMX — 5-10%, rMHHEACTHX —
10-20%. Mertomka susnauens MIT onucana B poboti Ne 21.

[irpockomiuHa BOJOTa HEPYXOMO YTPHMY€EThes Glis noBepXHI
TBEP/IMX HaCTOK, HEAOCTYITHA POCIHHAM, OCKUIBKH BCMOKTYBalIbHA CHIIA
KOPEHIB HEe MOXKE IOJ10/1aTH CHJI IOBEPXHEBOI0 HATATY.

BCB (W) — ue Take 3Ha4eHHS BOJIOTOCTI TPYHTY, PH SKOMY POCITHHH
NPUIHHAIOTE CBOKO KHUTTEAISNBHICTD, HABITH SKIIO B NOJANLIIOMY 1X
MOMICTHTH B CIPHAT/IHBI YMOBH. BHXOAAYH 3 UBLOTO €Kl aBTOPH
pekoMeH 1ytoTh BH3HayaTH BCB uu1sxom npose/ieHHs eKCIEPHMEHTY B
naGoparopuux ymosax. Lle peanbno, konu 06’€KTOM HOCHIDKCHB €
ArpOEKOCHCTEMA 3 MOHOKYJIBTYPHOIO poOcHuHHiCTIO. [lns
MOMIKYIBTYPHHX (hiToneHo3is kpauie Buznavatn BCB, sk ue 6yno
omicaHo Buule, uepes MI.

CyTh 3anponoHoBaHol HamM# MoAHpIKaNil BHIIEBHKIANACHOT
MCTOJIMKH MONATAE Y HACTYIHHX MOMEHTaX:

e  3aMiCThL MUTOMOIO OMOPY IPYHTY MPONOHYETECA BH3HATATH TAKHH
KpHTEpiii CTIKOCTI TPYHTIB AK TBepaicTs (poboma Ne27 abo 2§).
[pu 3acToCyBaHHI 11€T 3aMiHK MM BHXOIHIH 3 TAKHX MipKyBaHb. ¥
meskax sonorocti Bi 30 no 70% noBHOT BOJIOTOEMHOCTI MHTOMHI
OMip 3HAXOJMTHLCA B MPAMIii 3aJeXKHOCTI BiA TBepAOCTI rpyHTy. Ll
N103BONAE OOMEKHTHCH BHIHAYCHHSNM TBEpAOCTI, 0 Habarato
npocTime AuHaMoMeTpyBanHsa. Kpim Toro, Ha ceoroani Habararo
Kpaiie po3pobieHi MEeTOJM BH3HAYCHHA TBEPAOCTI IPYHTIB, HIK
JMHAMOMETPYBaHHs. A icTpyMeHTanbha 0asza ans AOCHIKeHHS
TBEP/IOCTI € HabaraTo AOCTYMHINIOI Ta MPOCTIIOK Y BAKOPHCTAHHI.

e 3 GopMYIH BHIYYEHO HACTYMHI MOKA3HHKH: JICHCTICTH Ta
PO30pPaHICTL TEPUTOPIi, MOKAZHUK TOCMOJAPCHKOI OCBOEHOCTI
TECPUTOPii, sAKI Oinpme MiAXOAATH ANS OUIHKH CTIHKOCTI
AMIHICTPATHBHHMX TEPHUTOPIH, 2 HE NPHPOJHHX EKOCHCTEM;

® 3aMICTh BHJIYYEHHX BBEIEHI TAK]I MOKA3HHUKH AK MOKAIHMK
Gionoriukoi akTMBHOCTI TpyHTIB (poboma Ne65 abo Ne66) Ta
BIZICOTOK POCIHH-1HAUKATOPIB HH3BKO1 AKOCTI IPYHTY;
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® [pH AOCHIKEHH] CTIHKOCTI MPHPOAHOIO CEPEAOBHINA OKPEMHX
EKOCHCTEM PEKOMEHAYETHCH (PIKCYBATH 3a3HAYCHI MapaMeTpH HE
BIPOAOBXK POKY, @ MpoTArom Beretauiiinoro nepiony Kpurtepii
BHJIIJICHHS MEXK OCTAHHBOI0 HaBe/AcH! y Tabnum 37.

Tabauya 37

KpuTepii BH3HA4ECHHA MEK BereTauiiinoro nepioay

ABTOPH

MMouaTox Berera-
uiiiHoro nepiogy

JaxkiHYeHHA Berera-
uiiiHoro nepioxy

A.M. I'po3IHCHKHI,
JIM. ['pon3iHCbKHIH

BIJl OCTAHHIX BECHA-
HHX MOPO31B

J10 HACTAHHA CTIHKHX
MOPO31B BOCEHH Ta
BHIAJAAHHSA CHITY

LI. [Tigonmiuko,
K.M. CurHux,
P.B. Yaroselp
¥V meteoponorii

Bl OCTAHHIX BECHAHHX
NPHMOPO3KIB YMOBHO
NPHIIMAETECA MOMEHT,
KOJIH cepeHLoi060Ba
TeMIeparypa IoBiTps
nepesuitye 10 “C

J10 MEPIIHX OCIHHIX
PHMOPO3KIB

YTBOPEHHA CHITOBOIO
NOKPHBY

A M Hikonscpka

C.C.Pynenko,
C.C Kocrumms,
T.B.Mopososa

BIHHA GpYHBLOK, piae
NOABY KIHYHKIB THCTKIB

¥y Jlicax — MOYaToK BECHA-
Horo riauy B Gepesn, kne-
Ha, abo posroprTaHusi Hep-
LIHX JIMCTKIB ¥ BECHAHHX
elpemepoinis

LA. lynka V O0HOPIYHUX: 3 MOMEH- | V 0JHOPIMKHUX! 10 MO-
TY NPOPOCTAHHA HACIHHA; | MEHTY MOBHOIO ITPUITH-
HEHHS JKUTTEAUILHOCTI;
¥ BacamopivHux BiI Npo- | y Gazamopiukux; 10
OyipkeHHA OPYHLOK IOKOBTIHHA JIMCTKIB (v
AEPEBHMX), 10 IIOBHOTO
A03piBaHHAM* HACIHHA
(y TpaB AHHCTHX)
A L. ®enopoga, nepii o3Haku HabyOHA- | 3MIHY KOJLOPY JHCTKIB,

b

TOOTO pyHHYBAHHA X110~
podiay 1 3aKiHYeHHA
dorocunTesy

onajaHHs JHCTKIB

[IpumiTka. * — Y 3epHOBHX KYABTYP CTAJIICIO MOBHOTO A03PIBAHHS HACIHHA
BBAKACTHCA CTAH BOCKOBOI CTUITIOCTI, AKa BHPAXKACTHCH Y IMOKOBTIHHI T4
HabyTTi HACIHHAM KOHCHCTEHLIT noaibHOoT 10 BOCKY.
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Vei poBoTh, 0B’ A3aH1 3 OLIHKOK NOKa3HHKA CTIHKOCTI MPHPOIHOTO
cepe/loBHIa HABEEH! B MONEPEAHIX PO3ALIAX KHUIH, 32 BHHATKOM
BU3HAYCHIS KPYTH3HI CXHIIB T BiICOTKA POCTMH-THANKATOPIB HH3BKOT
SKOCTI TpyHTY. MeToIH BU3HAYCHHS LMX MOKa3HHKIB MojiaHi B poboTax
Ne 105 ta Ne 106 nanoro posziny.

[To x0ay BHKOHAHHS AOCHIKEHb, CTYJCHTAM NPONOHYETHCA
3anoBHUTH OGaaHk mporokony «OUIHKH CTIHKOCTI NPHPOAHOTO
cepeoBmay (maba. 38), sxuii BKIIOUAE yci BHILEPO3TIAHYTI KpHTEPIT
3 ypaxyBaHHsM 3apONOHOBAHMX MOAM(IKALII.

Tabruys 38
[TpoTOKO OLIHKH CTIHKOCTI TIPHPOIHOTO CEpel0BHINA
No Haszpa nokasHuka 3uayenua | banena
/i NMOKa3HUKA | OLIHKA

[MoTenuian caMoOUHIIEHHS ATMOCHEPHOTO NOBITPS
| | KinsKicTs AHIB 31 IBHAKICTIO BITPY
0-1 MKC‘ %

2 | KinpkicTs AHIB 31 IIBHAKICTIO BiTPY 5 M/C, %
3 | KinekicTb AHIB 3 TyMaHaMu, %o
4 | Kinskicts auie 3 onagamu 0,5 mm 1 Gubiie, %
5 |Cyma Gami
IoTenuian criiikocTi rPyHTiB
6 | Cyma aKkTHBHMX TEMIIEPATYP, IPaj.
7 | KpyrH3na cxumnis, rpaj
8 | Teepaicts (rmGuHa 3anypeHHs HOXKa) , CM

9 | CrpyxrypHicts, Yo

10 | Mexaniunuii cknaj (Tin rpyHTy)

11 | Bmict rymycy, %

12 | BostoroeMHicTe

13 | pH (rizponituuna)

14 | pH (oGminna)

15 [ pH (akTyansHa)

16 | EmuicTs 10118, Mr-eks/100 ©

17 | Cymapsa 6i0J10riMHa AKTUBHICTEL TPYHTY,
MKr/ron

18 | BIACOTOK pOCAMH-1HHKATOPIB HU3BKOL
ArpoXIMIMHOT AKOCTI TPYHTY
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19 | Cyma Banis

BioTuuHuii norenmian

20 | Cepense npoAyKTHBHE 38010KEHHA, MM

21 |[Mepioa Bererauii, Aexajan

22 | Cepenuiii pamiamiinuii GanaHc, kkan/cm’ B piK
23 | Cyma Hanis

[Morenuian CTIHKOCTI HPHPOJHOIO CepPeloBUIIa

PoGoTa Ne 105
Busznauenns KPYTH3HH CXWJIIB

KpyTusna cxuity BU3HAYAETHCA B IPALYCax 3a JOTIOMOTOI0 CKITIMETPY
(puc. 86). Moxuna BHKOPHCTATH TPAHCHOPTHD, B UEHTPI AKOIO
NpuB’ 43aHUI TATAPEIls HA HUTLLL.

Marepiaau i obaagnanns: cxiimerp, abo Tpascnopryp.

Xia podoTn

Jlnst BU3HAYEHHA KPYTH3HHM CXWITy HEOOXIIHO NMPOBCCTH HACTYIIHI
onepaii:

1) oaMH CTYICHT HIiAHIMAETHECS HA BepIIHHY maropba:

2) 1M 3 ekmMerpoM (abo TpaHCHOPTHPOM) 3aIHIIAETHCH BHH3Y
0114 OCHOBH

[Ip# LOMY NEpUINi CTYACHT NOBHHEH 3aB13YBaTH HANPAMOK B3/10BK
CXHITy Ha 00 €KT.

KpyTH3HYy CXHIIB BH3HAYTe 3T1IHO
rpajganii:

| — cnabonoxamni (1-37%);

2 — moxum (3-5");

3 — cnabonokan (5-7");

4 — poxari (7-10");

5 — cunpHONoOKari (10-12%);

6 — cnabokpymi (12-25°);

7 — kpyTi (25-45");

8 — nyxe kpyri (>45Y).

Puc.86. Exaivemp
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o BcranosiTh exniMeTp abo TpaHc-

T 77~ noprup Ha piBHi cBOix oueii.

o CrpsmyiTe ropH30HTaNnbHY MOBEPX-

4 HIO PHJIALY Ha CTYCHTA, AKHH CTOITH

s Ha BEpIINHI, Tak, mobd Oyno BHAHO

~ iioro ronosy (IMBHTHCS Tpeba OHUM

4 okoM). 3a BIAXMICHHAM TATApus

— BH3HAYTE KPYTH3HY CXHJTY B Ipagycax.

Puce. 87. BuJHfIHL’HHH Kpymusii Ha pucynky 88 m0Ka3aHO IpaBHIIBHE

cany nacphyiaa JonomMozoio HONOKEHHA OKa NPH MPOBEACHHI
erKmempy HOCﬂi,[DKCH}:.

éc%m——"—'_'_

Puc. 88. Honoxcernns
mpancnopmupy npu BUMIpIOGaHHI Pobora Ne 106
BusiBjieHHSl TPYHTIB HH3bKOIL

arpoxiMiuHoi SKOCTI 32 NPUCYTHICTIO POCAHH-IANKATOPIR

[Tpo HU3BKY AKICTE FPYHTY MOXKYTh CBLIYHTH POCIHHH-IHIHKATOPH.
V tabauni 39 HageeHMi CITHCOK BUIB, SK1 HAHKpAallle pernpe3eHTyioTh
TeBHI HEFATHBHI 3MIHM TPYHTOBOIO MOKPHBY. 3a IX MPHCYTHICTIO MOXHA
CY/IMTH TIPO arpoXiMIMHY AKICTh IPYHTIB 6€3 MpOBEICHHS aHaI31B.

Tabauys 39

Pocauun-1HANKATOPH HH3bKOT arpOXiMIuHOI AKOCTI IPYHTY

[HAMKATOPH CHPOCTI HMMKHIX WAPIB FPYHTY

AN TTinGin 3nmvaiiHmii, Tipuak sesuoBoruit
XBoI NoNLOBHIA abo MaTH-i--Maayxa (Polygonum
fEquisetum arvense L) (Tussilago farfara L.) amphibium L.
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InaukaTopy 3acTiiiHOl BOJIOTH B OPHOMY IIAPi IPYHTY

M’sTa monsosa XBow niconui MiTiHus noe3y4a
(Mentha arvensis L.) (Equisetum sylvaticum L.) (Agrostis stolonifera L.)

——

4 o

TorkoRIr 2BHYaitHMI Bonanuii xpiH nicosuit
(Poa trivialis 1..) (Rorippa sylvestris (L.) Bess.)

Meperay rycsyii Hosreus nonzyumii Yncreus bonoTnui
(Potentilla anserina L) ~ (Ramunculus repens L) (Stachys palustris L.
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[HAMKATOPH NiABHIEHOT KHCIOTHOCTI CYXHX T2 MOMiPHO-BOJIOTHX IPYHTIB

[HIneprens saH4aiHmil Bepec 3suyaitHuii KoHonmMHa noisosa
(Spergula arvensis L..) (Calluna vulgaris (L.) Hill) (Trifolium arvense L.)

[laBeas ropobnumit Junkpan MITIOBHIHHI ApHosepic apiGHHii
{Rumex acetosella L.) (Dicranum scoparium (Arnoseris minima (L).
Hedw.) Shweigg. et Koerte

' PocHuka

KPOBOCTIHHAIONA
Hepseus ofHopiaHH {Digitaria ischaemum Bpycuuis
(Seleranthus annuus 1. Schreb.) (Vaccinium vitis-idaea L.)
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Yopuuus
BL‘TUB}(C c‘n{c};y-n{'[:]_‘ MHYKa (Vaccinium m}-'r.rih'us L)
(Nardus stricta L.)

Jleyxop0iii cn3uii Tina KinapHcoBui
{Leucobryum glaucum (Hedw.) (Hypnum cupressiforme
Aongstr.) Hedw.)
IuanKaToOpH NMiABKHUIEHO] KHCTOTHOCTI NOMIPHO-BOIOIHX Ta BOJOTHX
IPYHTIB
BrexnyM Ko20CHCTHIA TLnays n'a209 KOMOMHH
(Blechnum spicant With.) (Lycopodium annatinum 1)
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IuaukaTopu niaBu e ol KHCJIOTHOCTI CHPHX IPYHTIB (TOpPAHHCTHX)

[Tyxieka mixgosa Auzapomena Garatoaucra AynakomHin GonoTHHI
{Eriophorum vaginatum  (Andromeda polifolia L.)  (Aulacomnium palustre
Iz (Hedw.) Schwaegr.)

Cipars marenaHChbKHi, [MoniTpix 3BHYadHAH
abo edarn cepennin (Polytrichum commune
(Sphagnum magellanicum Hedw)

Brid. (S. Medium Limpr.)

lMeperay npaMocTosuuii
(Potentilla erecta (L.) Bysaxu, noxuna Bbaruo asu4aiine

Hampe) (Vaccinium uliginosum L.) (Ledum palustre L.)
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Inaukaropu 30iIHEHOCTI TPYHTY

ApwMmepis BHAOBKEHA Poroguk nomsoBnii Heuyiisitep
(Armeria elongata (Hoffm.) (Cerastium arvense L.) BOJOXAaTCHBKHIA
Koch) (Hieracium pilosella l..)

Ounrox iakuit (Sedum acre 1)

IHAHKATOPH 3ACONEHOCTI TPYHTY

[NoxicHHns poicTasneHa

fPuccinellia distans (Jacq.) Curank XKepapaa KoHommHa cyHnIeBHIHA
Parl.) (Juncus Gerardi Lois.) (Trifolium fragiferum L)
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Xia poborn
Ha ninsnui posmipom 10x10 M? BUSABITE BH/IM, AKI NpEACTABIEHI B
taGmuui 39 | BH3HAUTE CTYNIHE iX JoMiHYBaHHA B Oanax. Orpumani naui
3aHeciTh y Tabmuio 40,
Tabauya 40

brank NpoTOKOy /UIA BH3HAYEHHS arpoXiMIivgHOI AKOCTI TPYHTIB 33
NPHCYTHICTIO BHIIB-1HIMKATOPIB NEBHOTO THITY MOPYHICHb
I'PYHTOBOIO [TOKPHBY

Biau — ingukatopH
arpoXiMiMHMX MOKA3HHKIB

Jlominyiors (0)
Cybnominanti (1)
<1% (2)

Bincyrsi (3)

[HAMKATOPH 3aCTIHHOI BOJOTH B OPHOMY 1AP1 IPYHTY
[HAMKaTOPH CHPOCT] HHIKHIX LIAPIB IPYHTY
[HAMKATOPH NLIBMILEHOT KHCIOTHOCTI

[nankaTopH 301THEHOCT] IPYHTY

lHAMKATOPH 3aCOIEHOCT] IPYHTY

Y banis

Saranera Y bams

9.2. Ouinka crilikocri fionenosis
[Ipn BH3HaYeHH] PIBHA CTIAKOCTI DIONEHO3IB MH NMPOMOHYEMO
KepyBaTHCh CIIBBITHOMICHHAM BaJIOBOI nepBHHHOI npoaykiii (GPP) 1o
anxauns (R). 3a KO.Oaymom (1986) — ueif moka3HMk € HaHOUILII
e()eKTMBHIM KPHTEpPiEM OLIIHKH cTiiikocTi Oioneno3is. I1pn nabmnkenHi
EKOCHCTEMH JI0 KiTiMakcHOro (To6T0 HaibL1bw cTilikoro) crany GPP /
R nabnuxaeTses 10 OJMHHLLL.

Podora Ne 107
Buinauennsn crifikocti Tpas’sanucroro Hiouenosy

Pisens BajloBOi npoaykuii Ta AMXaHHA MOXe OyTH OLIHEHMH B
€KOCHCTEMAX 3a MOTOKAMH BYIJIEKHCIOro rasy. ¥ TEMHOTI pOCAHHM
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37aTHI THIE 10 auxanHs. Ha ceitil y pocmiH BinOyBaeThes 1 poTocHHTES
| ixanns, ToMy ogHouacHo 3 suauiendam CO, (BHaCHiI0K IMXaHH:A)
BinbysaeThes iforo dikcais (BHacaigok horocuuTesy). Oxe, Ha CBITII
kisbkicTs CO, Menma, Hixk B TemHoTi. Came 1i MIpKyBaHHA Oyinn
MOK/1aJIeH] B OE‘,HOB}' METOJIHKH OLIHKH IHXaHHA Ta BaIOBOI MEPBHHHOT
npoaykuii, sanpomoxoBanol pocilickkumu ckonoramu JI.T.
3amonoauukosusm ta J1.B.Kapeninum (2000) ana TpaB’sHUCTHX
EKOCHCTEM.

Marepiann Ta obaaananns: indpadepBonnii razoanamsarop «Li-
Cor 6200» , nnacTHKOBI kamepu (camopoOHi).

Xia poborn

VY Mexkax A0CHiKYBaHoT eKOCHCTEMH BUILUNTH 4 TPOOHHX NIIONIAIKH
poamipom 40x40 cm. JloboBe BU3HAYCHHA MOTOKIB BYJICKHCIIONO rasy
MPOBEITH HA KOMHIH 117101114 111 33 I0NIOMOT0H0 TWI2CTHKOBOT [IEPEHOCHO]
kamepy 42x42x30 cm, po30opoi /15 GOTOCHHTETHYHO aKTHBHOT paziauii
(DAP). TepMETHUHICTE KaMepH BIHOCHO aTMOCHEPHOro MOBITPS
sabe3reuTe 3a IONOMOTOI0 BOAAHOTO 3aTBOPY. 3Minu konuenTpaiui CO,
B Kamepi 3aikcyiTe 3a J0IOMOT0I0 iH(paIepBOHOTO rasoaHanizaropa
«Li-Cor 6200». Ha ceitai Bu3HauyTe YHCTHI MOTIK BYTJIEII0 depes
cuctemy (NR) (xinskocti CO,, sika 3anmmmumach micis doro (ikcauii B
rnpoueci OTOCHHTE3Y); B TEMHOT] i/l HOKPHBAJIOM — BAJIOBE AMXAHHSA
(R). 3a pisunueo norokis R— NR BH3HAYTE BajgOBY NCPBHHHY
nponykuiio (GPP). A 3a cniepiasomennsm GPP /R ouiHiTh CTyIniHb
HaOIKEHHs SKOCHCTEMH 10 KJIIMAKCHOIO CTaHy.

Pobora Ne 108
Buznauenns criifikocti Jicosoro diouenosy

BeayMoBHO, OLIHKA CTIHKOCTI JIICOBOTO D10LEHO3Y € CKIaIHIILIO B
TEXHIMHOMY TJIaH1, OCKUTGKH B IAHOMY BHIIAJIKY HE BAACTHCH 130JIF0BATH
uin ausHks G6loueHo3y, K ue 6yno onucaHo B monepesnii podori. |
BCEC 7 MM NPONOHYEMO CHOCIH, AKHIT JI03BOAC IPOBECTH TAKY OUIHKY 3
HC MEHINOK e)eKTHBHICTIO.

Marepiaan Ta obaaguanus: indpauepsonmii razoanamsarop «Li-
Cor 6200», npo3opi Ta YOPHI NOMICTHICHOBI NAKETH.

251



Xia poborn

Jlo Ti0K HAIGLNBNI THIIOBHMX 3a PO3MIPAMH Ta BIKOM JIEPEB JICOBOTO
GioleH03y IPUKPINiTh ra3oBuii ananizatop. HajineTe Ha 1l MK 90pHI
nakerd. B HWKHIH YacTHHI MepeB sHKITh MAKETH MOTY3K0I0. Busnaute
panose auxands (R). 3HIMITL YOPHI MaKeTH 1 HA 11 XK CaMi FUIKH, HE
3HIMAIOYH Ta30BHIl aHAII3aTOp, HAAIHETE MPO30pi MAKETH Ta BU3HAYTE
qHCTHIl MOTIK ByrIeiio yepes cucremy (NR). 3a pizHuieio notokis R—
NR sBu3HauTe BanoBy nepeuHHy mnpoaykuiw (GPP), A 3a
criigsigHomeHHAM GPP /R ouidiTh CTYNiHb HAOMMKCHHA CKOCHCTEMH
710 KJIIMaKCHOTO CTaHY.

CriBCTaBTE PE3yILTATH OLIHKH CTiiKOCTI GiONEH03y Ta CTIHKOCTI
MPHPOIHOTO CEPEI0BHIIA, 3pOGITh BHCHOBKH HIO/10 CTA/IT CyKIECITHIX
IMIH JaHOT €KOCHCTEMH, 4 TaKoXK Npo il 00yMOBIEHICTE al0- 4H
ABTOrCHHHMH (paKTOpamHu.

3a J0MOMOTOK MHOXKHHHOIO PErpeciiHOro aHajisy BH3HA4YTE
3HAYHMICTE BIUTHBY KOKHOIO 13 J0OCTIDKYBaHHX OI0THUHHX (akTopis
(BHpOBOro GaraTcTBa Ta PI3HOMAHITTA, HASBHOCTI THX 4H IHIIHX
KHUTTEBHX (OPM POCIIHH Ta TBAPHH, TOIIO) HA CTIHKICTh 0C/IKYBAHOTO
bioneHo3y.
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3ax._l;;ggﬁnﬁ NpoToOKOJd E!\"_QJIQriﬂHHX J0CAIKeHD

n/n

Hasga
MOKA3HHKA

3Ha4yeHHs
MOKA3HUKA

Koopausats gocnipkysanol ekocucremu 3a GPS-12:
Alt — BHCOTA HA] PIBHEM MOPS

N — nmpora

E — nosrota

Ouinxa knimamony
KinbkicTs CyMapHOi paaiatii, Kkaa-m?
KinbkicTs poscisHoi pafiaiii, Kkaa-m”
Kinbkicts BigbuToro ceitna, %
AnnGeno nosepxui, %
[HTeHCHBHICTE OCBiITIEHHES, Lx.
Temneparypa nositps B MomeHT crioctepexenns, ' C
MagcHMalIbHA TEMIEPATYPA 33 J0CHLDKYBAHHHA
npomixok aacy, °C
MiniManeHa TeMnepaTypa 3a JocniKyBaHHi
npoMixoK 4acy, * C
JloGoBuii Xia Temneparypu npotsrom micsius, ° C
ABconoTHa BOJOTICTE M0BITPS (A4), MM.PT.CT.
Bianocua posnoricts nositps (f), %
JlediunT sosorocti (d), Mm.pr.cT.
CyMapHa KIIBKICTh OB, MM
Kinskicts AHIB 3 onagamu 0,5 mm 1 Gineure, %
KinbKicTb AHIB 3 TymMaHamu, %o
KinbkicTs JHIB 31 INBHAKICTIO BITPY MeHIIOK 3a | m/c, %
KiibKicTs [AHIB 31 WBKKICTIO BITPY Ginbuoto 3a | m/c, %

Ouinka edagpomony
KpyTtusna cxume, rpan
Crynisbs KAMEHHCTOCTI TPYHTY
Teepaicts (rnubuna 3anypenHs Hoxa) , Kr/cm® abo cm
KoediuieHT cTPYKTYPHOCTI IPYHTY :
MexaniuHuil crnay (THN IPYHTY)
Bwmict rymyey, %
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Cyma aktusnux Temneparyp, *C

BosoroeMHicTh IpyHTy, %

Bosoricts, % Ha aBCOAOTHO CYXHH IPYHT

MakcHManbHa FrpocKONivHa BONOTICTE IPYHTY, %

3anac npoayktusHoi sosorn (W, ) y MeTpoBoMy wwapi
IPYHTY, M*/Ta

BBC, % Bij cyxol MacH FPyHTY

pH (riaponituna), mr-exs Ha 100 r rpyHTy

pH (obminHa)

pH (akryansna)

EmuicTs normuHanug, mr-exs/ 100 ¢

[oka3zuuk CTIHKOCTI MIKPODOLIEHO3Y, MKI/TO]

Bi/IcOTOK POCIIMH-1HANKATOPIB HWIBKOT ArPOXIMIYHOT
AKOCTI IPYHTY

Quinka diomony

[MTokasuuk BHOBOrO HArarcTsa PoCiauH

[HeKC BHAOBOTO pI3HOMAHITTA pociuH 3a lllenHoHoM

BiicoTok pizHux KUTTEBHX GOPM POCIHH:

* hauepodiTip

e xameiTiB

e reMiKpunTo(iTie

e KpunToiTiB TEpoPITIB

Cryniss gectpykuii uenosy (1,), %

KinskicTs 0coOMH PI3HUX IPYN KUTTEBHX (popM TBApHH
Y epEpaxyHKy Ha NacTKO-A00M:

® 1eH/IPODIOHTIB

& TAMHOOIOHTIR

® X0pTOOIOHTIB

® aTMOOIOHTIR

® [epreTOOIOHTIB

s remieaadiuHnx

Crynins poikinaianus JiepeBHHH KCunobloHTaMu, banu
(1% HCOBUX EKOCHCTEM )

BiacoTok KnTTeBUX (POPM HKYKIB-HKYKeauub (I8
JMCOBHX €KOCHCTEM)

- (hiToBIOHTH,

* enireoBGIoHTH,

- crparobloHTH,

- reoB10aTH,

* 1CAMOKOMMOBETH
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KiIBKICTE NPEICTABHUKIB HAHHO(AYHH, Y NPpodi/M™

Kinskicrs npeictasrnkis mikpodaytu, y npobi/m?

KinbKicTh npejacTaBrukis Mesodayun, y npobi/m*

Inaeke suaosoro Gararcrsa Mapraneda s pisHux
WHTTEBHX (JOPM TBAPHH

Ineke BHAOBOrO pisnomaniTts LllenHosa ans pianux
AKHTTCBHX QIOPM TBAPHH

[HAEKC CHHAHTPONHOCT] YTPYIIOBAHE KOMAX

KinbKiCTh MIKDOOPIaHi3MiB PI3HHX TAKCOHOMIYMHHX Pyl
B QIHOMY IpaMi IPyHTY

- rpubis

- Dakrepiit

- AKTHHOMILIETIB HAMTIPOCTIIHX

BiACOTOK MiKPOOPIAHI3MIB PI3HMX TAKCOHOMIMHHX IPyIl
B OHOMY Tpami IpyHTy

- rpubis

- bakrepiit

- AKTHHOMIUETIBHAHIIPOCTIIIHX

bBiomaca, B

Iponyxkuisn, P

Pisens dyHKNIOHATEHUX npoueciB y GloneHosax

Konoo6ir oprasi4Hol peuoBHHH

- BMICT OpraHi4HOl PEYOBHHH B IPYHTIIHTEHCHBHICT

HAKOMUMEHHS OPraHigHOT PEYOBHHH B JIHCTKAX POCIHH

Konoobir mitporeny

- 3anac y (pitomaci

- BMICT B ONajil T2 BLAMaAl

- BMICT ¥ IPYHTI

Konoobir dochopy

- 3anac y ditomaci

- BMICT B OHAZ1 TA BIANA

* BMICT Y IPYHTI

KonooBir kanio

- 3anac y itomaci

* BMICT B ONaji T4 BIAAM

- BMICT y I'PYHTI

Konoobir cynshypy

- 3anac y itomaci

- BMICT B OMajl Ta BIAMAM

* BMICT Y TPYHTI
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AMOHI(IKYI0Ya 31aTHICTh [PYHTY

Asordikcyroua 31aTHICTh IPYHTY

HiTpodikyroua 31aTHICTb TPYHTY

JleniTpodikyloda 3AaTHICTh IPYHTY

dochopminepanizyroua 31aTHICTb [PYHTY

Cynb(harBLIHOBIIOBANIBHA 3/1aTHICTE IPYHTY

Konoobir eneprii (pocinHu-KoHCyMeHTH | nopaaxy
koncymenTn Il nopsaxy i T.A.

* BMICT JKHPIB

- BMICT OLIKIB

* BMICT BYTJIEBO/IIB

- 3araiibHa KajiopliHICTE

biomaca, B

[IpoayKTHBHICTS, P

CTiiiKICTh NPHPOJHOIO CEPEAOBHIIA

CriiikicTs O10ueH03Y

Konumponeni sanumanna 00 po3oiny
3a Ko GOpPMYIO BH3HAYAETHCA CTIHKICTh MPHPOIHOTO CEpeo-
pria? OXapakrepusyiiTe MOKA3HUKH, AKi BXOIATH B 10 opmyIty.
Slki Mmoxmdixaii 10 GopMyIH BH3HAUECHHS CTIHKOCTI NPHPOAHOTO
cepenosuma, po3pobiaeroi B.A.bapanoscekum Ta B.T
[umeyxom, 3anporoHYBaIH aBTOPH JaHOI KHUTH?
Ski kpuTepil MOXHA BHKODHCTATH /I BH3HAYECHHA MEXK
BereTalliiHoro nepioay?
SIki BMJIM POCIMHH PEHPE3CHTYIOTh HETATHBHI arpoXIMI4HI 3MIHH
rpyHTiB?
SIkuil MOKA3IHKK XapaKTepH3ye CTIHKICTE DioneHo3y?
Sk BH3HAYHTH BaJOBE JMXAHHA Ta BATOBY MEPBHHHY MPOIYKIIIO
JYYHOT €KOCHCTEMH?
SIKi aBTOPH 3aNpONOHYBAIH OLIHKH JHXAHHA Ta BAIOBOI [IEPBUHHOI
HPOAYKUIT JUIsk TPaB AHHCTHX EKOCHCTEM.
Sk BMU3HAYHTH BalOBE JIHXaHHA Ta BAIOBY MEPBHHHY HPOAYKILIO
JIICOBOI eKOCHCTEMH?
SlkuM cnocoGoM MOMHA OIIHHTH 3HAYHMICTD YHHHHMKIB, AKI
BILTHBAIOTH Ha CTIMKICTL GloueHosy?

Sk 3MiHWOEeThCA cniBBiHomenHs GPP/R npn HaGaHXKeHHI

EKOCHCTEMH JI0 KJIIMaKCOBOTO cTany?
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Tabauus 18. O6’em crosdypis 1yia uepemaroro B Kopi B 3a1eAH0CTI Bil
aiameTpy Ta BHCOTH, M*

Hissierp, Bucora, m

ev a0 | aniiaa | 13 ) o | s de [ ar T a8 [ 19 [ 20 [ 21
8 0,015 | 0016 | 07 | 0019 | 0020 | 0021
12 0,033 | 0036 | 0,039 | 0,042 | 0045 | 0.048 | 0,051 | 0.054 | 0057 | 0.060
16 0065 | 0,070 | 0,075 | 0081 | 0,086 | 0.091 | 0097 | 0,100 | 0,107 | 0,113 | 0,118
20 0,126 | 0.134 | 0,143 | 0,151 | 0,159 | 0167 | 0,175 | 0,185
24 0,205'] 0,217 | 0229 | 0,241 | 0253 | D265
28 0312 | 0329 | 0345 | 0361
R 0450 | 0471
3 0,570
40 0,704
4

48

52

56

60

64

Aiamerp, Bucora, m
w TRl | w2z wma ] 2]
8
12
16 0127 | 0128 | 0.134
20 0191 | 0200 | 6209 | 0217 | 0.225
24 0277 | 0289 | 0301 | 0313 | 0325 [ 0,337 | 0,348
28 0378 | 0,394 | 0410 | 0436 | 0442 | 0458 | 0475 | 0492
2 0493 | 0514 [ 0535 | 0556 | 0577 | 0,598 | 0.618 | 0.640 | 0,661 | 0,682
3 0.59 | 0624 | 0650 | 0678 | 0,704 [ 0731 | 0,758 | 0,785 | 0812 | 0.839 | 0.865
40 0737 | 0770 [ 0803 | 0837 | 086v | 0902 | 0956 | 0970 | 100 [ 104 | 107 | LiD
H 0891 10932 [eos6 | 103 [107 |1 [ 118 [ 09 [133 [ 127 [ 131 | 1%
48 Lie 1121 1135 (130 [ 135 | 140 [ 144 [ 149 | 154 [ 159 | [63
52 141 1147 153 [ 158 [ 164 | 170 [ 175 | 130 [186 | 192
36 L70 | 177 [ 184 [ 19 [197 [203 |20 | 216 | 222
60 208 |21 | 218 | 226 | 233 | 240 | 2. 255
64 240 [ 3248 |25 [265 | 273 | 282 | 21
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TaGanun 24. 06 em MaoMipHuX cTORDYPIB SUIMHK
3a0eKHO Bi AiaMeTpy Ta BHCOTH, M’

Tiamerp, Bucota, m
oM bl e . = = B 7 8 9 | 11 12 13 14 15 16
1 3|75
2 gl 11] 13|15
3 16|21]26]32
4 24| 34| 43| 52| 62
3 49|60 | 71 | 82 | 93
6 gl ] 95 | 108 ] 121 | 135
7 120 | 142 | 165 | 187 | 209
8 165 | 192 | 220 | 247 | 274 | 301
9 225 | 261 | 297 | 333 | 369 | 405
10 255 | 301 | 347 | 393 | 439 | 485 | 531 577
11 370 | 419 | 468 | 517 | 566 | 615 | 664 | 713
12 458 | 512 | 566 | 620 | 674 | 728 | 782 | 836
i3 505 | 662 | 729 | 796 | 863 | 930 | 997
14 721 | 807 | 893 | 979 | 1065 | 1151
15 891 | 995 | 1099 | 1203 | 1307
Tatauua 25. 06 em manomipunx crosiypis SAHHK 3AJEKHO
Bia giamerpy Ta BHCOTH, M’
Aiamerp, Bucora, m
em I [ I I 0 O A 8 T -0 14 15 16
1 ile
2 69 12]15]18] 21 | 24
3 2420 34 | 39
4 ag (44| 51 | s8] 64 | 71 | 78 | B4
5 65731 81 | 88 ] 96 [ 104 | 112 | 120
6 115132 [ 148 | 165 182 | 198 | 215
7 140 | 161 | 183 | 204 | 226 | 247 | 268 [ 290
8 200|231 | 262 | 292 | 323 | 354 | 385
9 251 [ 281 [ 311 | 342 | 372 | 402 | 433 | 463
10 395 | 432 [ 468 | 505 | 541 | 578 | 614
i1 500 | 544 | 588 | 632 | 676 | 720
12 565|625 | 685 | 745 | 805 [ 865
13 775 | 829 | 882 | 936 | 990
14 B85 | 941 | 997 | 1054 | 1109
15 927 | 1025 | 1123 | 1222 | 1320
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Tabauus 26. Morounnii 06’ cmuuii npupict erosbypis cocuu, 0,0001 m’

Miamerp, cm IMorouunii  npupicT aiaMeTpy, v

008 [0,02 [ 0,20 | 0,24 | 028 | 032 | 0.36 | 0,40 | 0.44 | 0,48 | 0,52 | 0,52
10 14 18 22 25 28 31
12 18 24 29 33 37 41 45 48
14 23 30 16 42 47 52 56 61
16 28 a7 44 51 57 63 69 74 80 85
18 34 41 53 61 68 76 82 89 o5 101
20 39 31 62 1 80 86 97 104 | 112 119 | 125 132
24 52 67 81 04 106 117 | 127 137 | 147 156 | 165 174
28 65 g5 J 102 ] 118 1133 | 147 | 160 | 173 | 185 | 197 | 208 | 220
32 80 | 1047 125 | 145 | 163 | 180 ] 196/ 212 | 227 | 241 | 235 | 269
36 96 124 | 150 | 173 | 195 | 215 | 234 | 253 | 271 | 288 | 305 | 321
40 146 | 176 | 203 | 228 | 252 | 275 297 | 317 | 338 | 357 | 376
e 168 | 203 | 234 | 264 | 291 | 317 | 343 | 367 | 390 | 412 | 434
48 192 | 231 | 267 | 301 | 332 | 362/ | 391 | 418 | 445 | 470 | 495
52 217 | 261 | 301 | 339 | 375 | 408 | 441 | 472 | 502 | 531 | 559
56 242 | 2921 337 | 379 | 419 | 457 | 493 | 528 | 561 | 594 | 625
6ll 200 | 324 | 374 | 421 | 465 | 507 | 547 | 586 | 623 | 659 | 694
64 296 | 357 | 412 | 464 | 513 | 559 | 603 | 646 | 687 | 726
68 325 | 391 | 452 | 508 | 562 | 612 661 | 707 | 725 | 796
72 354 | 427 | 493 | 554 | 612 | 668 | 720 | 771 | B20 | B6R
76 384 | 463 | 535 | 601 | 664 | 724 | 782 | B37 | 890
80 415 | 500 | 578 | 650 | 718 | 783 | 845 | 904

279




166 | 826 | so6 | 188 | 9S8 [ 0€R | €08 L1 | seo | €eo | L19 | 646 | RS 8
s08 | 88L [ 6oL | 8pL | L2L | Sol | TR9 +£9 | 609 | Z8S | #sc | zve | Tov | LSt (i3
0.0 [ 659 [ £v9 | 970 | 809 | 06S | 148 1ec [ 60s | I8¢ [ €o% | ®ew | L1¥ | ZHE | 1SE or
vse [ 1vs [ Lzs | €15 | 66r | #8% | 89¢ Civ | Bl | 668 | 80t | 6Se | Le€ | plE | 88 (TS
vre | ver | €Ty | ¢y | 0OF | 88 | SiE 6bE | St | Oce | soc | 882 | 0Lz | 1ST | 1€2 | BOC [y
toe | vat | sit | SO | #SE | #ve | £€E 60t | Lot | v8T | oez | ssz | org | €T | wOT [ #81 0€
ove | 8e€ | oz | oze | 11€ | z0E | €68 6LC | 192 | ovT | LE2 | ¥ee | r1e | 961 [ o081 | 291 87
10€ | %62 | £82 | 6Lz | 1LT | £9T | #5C Otz | Lzz | LIz | 9oz | <61 [ €81 [ oLr | ost | ¥l 97
65¢ | esz | ovz | ovz | €8T | 92T | 6it e0T | s61 | L81 | 841 | 891 [ 8S1 | Lwl | #EL | 121 ¥
otz | s1z [ 6oz | v0z | 861 | 261 | 981 €L1 [ 901 | 851 | 161 | €%l | #E1 | #21 [ #11 [ €01 T
vel | 081 | sc1 [ oct | 991 | 191 | s vl | 6E1 | zet | ot [ ern [ zin | v01 | S6 | 98 | SL 0T
181 | Lvt | vp1 | own | 961 | 2E1 | 21 611 | il | 6ot | €01 | 86 | ¢6 | s8 | 8¢ | oL | 29 81
1zt | sin [ sin [ et | et [ 901 | 201 56 | 16 | 8 [ €8 [ 8 | vL | 89 | €9 | 95 | 6 91
v6 | ¢6 | 06 | L8 | s8 | €8 | OR %2 | 12 | 89 [ 59 | 19 | . | €€ | o¢ | ¢ | 8E ¥l
609 | (9 | so v ] 2| 09 s | gc | 15 | 8¢ | o | £¢ | ox | e | £ | 62 [
oF | ¢ | #F | v | v | 6t | 8 | 9¢ | ve | ce [ of [ BZ | 9 | €T | OC 01
6 | 8% e [ ozulise eeel]liee | ot | or ] 6l L] st | €l 8

080 | 9L0 | TL°0 | 8970 | #9°0 | 09°0 | 950 | z50 | sv0 | ##0 [ Or'0 | 9€0 [ T£'0 | §T0 | #T°0 | 0T0 | 91D | THO

wa *Adiawenr tardudn pnnkotog] w ‘diawel]y

W 10000 'm0 dALar

aidLogord wardudu W 00 HHLAMAY LT BIHIFQE |,

280



9L01 | 0co1 | 186 | 0c6 | 648 | 8es | el | o2l | €99 | 809 | ops | 68Y 65t [ 8wz [ TiT 08
So01 | <001 | 456 | 806 | 658 | 808 | 9si | €0L | 6¥0 | €6S [ 9£¢ | Liv ose | zee | Loz [
1201 | Si6 | Be6 | 188 | €e8 | #8L | €eL | 289 | 0£9 | 948 | 0z | 29 ove | €2 [ 108 L
£86 | 6t6 | Y68 | 6¥8 | 208 | sSL | 904 | 459 [ 909 | vss | 105 | Stf LcE | €92 | tol 80
06 | 68 | rom | 118 | 99L | 12L | SL9 | 829 [ 645 | 0fS | 6Ly | 9TF tIt | 15 | S81 ]
068 | 058 | 608 | 89L | 9zL | €89 | 6£9 | w6S | 6% | Z0S | €Sk [ EOF 96t | 8EC [ SLI 09
ve8 | o6L | BSL | ozl [ om0 [ ov9 [ 666 | 8¢ | vis [ oiv | S2v [ BLE #iz | ez | #91 [
tLL | 8L | col [ 99 [oeo [ e6s [ 56 [ ois | oir | ofv | €6€ | DSE 15z [eog [ st
0L | vi9 | cvo | 609 | 928 [ Zvs | £05 [ 2iv | Sev | 868 | 09¢ | OLE cez | 681 [ GET
Gt0 | 909 | LiS | B¥S | 815 | L8F | 95k | vTr | 168 | BSE | £2E | BRC tiz | o1 | gzt
095 | Ses | o0s | vBp | LSy | OfF | Zov | i€ | SvE | 91E | S8BT | 5T 981 | ost | o1t
E8F | 19¢ | Gev | L1v | voE | ILt | EvE | €Z€ | 86T | TLT | 9¥T | 61T 191 | 621 | S6
OBE | 89t | 6re | e0t | 11e | 162 | 0cZ | osz | ®zz | 90T | €81 sel | Bol | o8
z8z [ o [ 1sz | sez | 81z | zoz | #81 | Lot [ EP1 601 | L8 | #9
€61 | 181 [ 891 | ¢c1 | Tv1 | B2 | #IL ¥8 | L9 | 0§
zol [zttt | eot | €6 | €8 19 [ or | €
76 | ¥R 89 0s | or [ 62 81
80 s o | 28 | T [
T i Fl
1€ ] Il i
®O°0 | ¥O0 | 090 | 950 | Z50 | &0 | #F0 | 0F0 | 980 | TE'0 | 8T'0 | #T0 91'0 | T1°0 | 80'0
wa ‘Adawen’ wdundin EIBOLOL] wa tdaweyr

M 10000 ‘rendeyy nunrs aidSguord ardudu BHIND, 00 HHNLOLOL] 'R BIMIQE],

281



Tatamus 29, Morounuii o6’ emunit npupict crosdypis ayba, 0,0001 m

3

Hdiamerp, cm Movoauuit upupicr giamerpy, cm
008 | 012 ] 0,16 | 0,20 | 0,24 | 0,28 | 0,32 | 0,36 | 0.40 | 0,44 | 048
8 7 9 11 12 15 17 18 20 21
10 10 13 16 19 21 24 26 29 3l 33
12 13 18 22 23 29 32 36 39 42 45 48
14 17 23 28 33 37 42 46 50 54 58 61
16 21 28 35 4] 47 52 57 62 67 72 7
18 26 35 43 50 57 63 70 76 82 88 93
20 31 41 51 59 68 75 83 90 97 104 | 111
24 42 56 68 80 91 102 | 112 ] 122 ] 132 | 141 150
28 54 72 88 104 | 118 | 132 | 145 | IS8 | 170 | 182 | 193
32 67 90 | 110 | 129 | 147 | 164 | 181 ] 196 ] 212 | 227 | 241
36 82 109 | 134 | 157 | 179 | 199 | 219 | 239 | 257 | 275 | 293
40 97 | 130 | 159 | 187 | 213 | 237 | 261 | 284 | 306 | 328 | 349
44 114 | 152 | 186 | 219 | 249 | 278 | 306 | 333 | 359 | 384 | 408
48 131 0 175 ] 215 | 252 | 288 | 321 | 353 | 384 | 414 | 443 ] 472
52 150 | 200 | 246 | 288 | 328 | 366 | 403 | 438 | 473 | 506 | 538
56 169 | 226 | 278 | 336 | 371 | 414 | 456 | 496 | 534 | 572 | 609
6l 190 | 253 | 311 | 406 | 416 | 464 | 511 | 556 | 599 | 641 | 682
(4 211 | 282 | 346 | 446 | 463 | 517 | 568 | 618 | 666 | 713 | 759
68 233 | 312 | 383 | 449 | 511 ) 571 | 628 | 683 | 737 | 789 | 839
72 256 | 343 | 421 | 494 | 562 | 628 | 690 | 751 | 810 | 867 | 922
76 280 | 375 | 460 | 540 | 615 | 686 | 755 | 821 | 885 | 948 | 1009
80 305 | 408 | 501 | 587 | 669 | 747 | B22 | Bo4 | 964 | 1032 | 1098
Hiamerp, [Morouunit npupicr giameTpy, oo
oM
0,52 | 0,56 | 0,60 | 0,64 | 0,68 | 0,72 | 0,76 | 0,80 | 0,84 | 0,88 | 0,92
8
10
12
14 65
16 81 86
18 99 104
20 117 124 1 130
4 159 | 167 | 176 | 184 192
28 205 | 216 | 227 | 238 | 248
32 255 269 | 283 | 296 | 309 | 322 | 535
36 310 ] 327 | 344 | 360 ] 376 | 392 | 407 | 422
40 369 | 390 | 409 | 429 | 447 | 466 | 484 | 503
44 433 | 456 | 479 | 520 | 524 | 546 | 567 | 588 | 609
48 499 | 527 | 553 | 279 | 605 | 630.| 655 | 679 | 704 | 727
52 370 | 601 | 632 | 661 | 691 | 719 | 748 | 776 | 803 | 830
56 G45 | 6RO I 714 | 748 | 781 | 813 | B45 | 877 | 908 | 939 | 969
6l 722 | 762 | B0OO | R38 | B75 | 911 | 947 | 983 [ 1018 | 1052 | 1086
64 804 | 847 | RO0 | 932 | 974 | 1014 | 1054 ] 1093 | 1132 | 1170 | 1208
68 889 | 937 | 984 | 1031 | 1076 | 1121 | 1165 | 1200 | 1252 | 1294 | 1336
72 977 | 1030 | 1082 | 1133 ] 1183 | 1232 | 1281 | 1329 | 1376 | 1422 | 1468
76 1068 | 1126 | 1183 | 1239 | 1294 | 1347 | 1401 | 1453 | 1504 | 1555 | 1605
1] 1163 | 1226 | 1288 | 1348 | 1408 | 1467 | 1525 | 1581 | 1637 | 1693 | 1747
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14.
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Banames JI.C., Cunaiinosa JLM., Conomaxa B.A., llleasar-Coconko
[0.P. Tunonorus nyroB YKpaHHbl H MX panHOHANIBHOC
ucnonssopanne. — K.: Hayk. nymka, 1988. —240 c.

Beit-Buenko T 5. O6mas satomonorus. — M.:Beicnrmk., 1980. —
416 c.

bepesuna H.A. [Ipaktukym no ruapobuonorun.— M.: BO
Arponpomusaart,1989.— 208 c.

Bpouckuii B.A Ilpuknaanas akonorus. — Pocroe-na-Jlony:
®ennke, 1996. 512 c.

leitnpux J1., Feprr M. Dxonorus: div— Atlas: Ilep. ¢ 5-ro Hem.
u3a. — M.: Puibapu, 2003. — 287 c.

[unspos M.C. 3ak0HOMEPHOCTH IPHCTIOCODICHHH HIICHHCTOHOTHX
K )KH3HH Ha cyme. —M.: Hayka, 1970.—276 c.

Fony6ens M.A. Exocucremonoris. — JIsgis: [Tonni, 2000. - 315 c.
['ponsunckmii A.M., I'pomsunckuii JI.M. Kpatkuii CipaBouHHK 10
tdhuznonorun pacrenmii— K.: Haykosa aymka, 1973. 591 c.
Exonoriyna cHTyanis Ha NiBHIYHO-CXIJHOMY MaKpOCXHIII
Vipaincekux Kapnar / 3a pen. M.A.Tony6mua.— JIssis: [Tomi, 2001.
- 162 c.

3amononunkos J1.IN, Kapemun /I.B. Hccnenosanue yrinepoaHoro
K2 3KOCHCTEM TEpPMalbHBIX HCTOYHHMKOB YYKOTKHM Kak
ccTecTBeHHON Moztenn notennenus // Dxonorus. — 2000, No6. —
C.419-425.

3oonorus Gecnosponounsix: Y.l MeroguyeckHe yKazaHus K
neruei npakruke/ Coct. B.K. JImurpuenko, I'H. Cxonmoga.
Kpacuospck: Kpacrosp. roc. yu-1, 2001.—-32 c.

Joonorus Gecno3BoHOYHBIX: YueOHO-ONEBas MpaKTHKa /

. Masypmoenu b.H., Kosans B.I1. — K.: Buma mkona, 1982. - 182 c.

KonuuecTBeHHbIE METO/IBI 10 YHTOMOIOTHYECKOH NpakTHKe.— M.
Hayka, 1987.— 288 c.

Kyuepsiguit B.I1. Exonoris. — JIssis: Cait, 2000. — 500c.
JlaGopatopuuii Ta NoNLOBHH NpakTHKyM 3 exomorii /Tlix pexn.
B.I1.3amocrana, SL.I1.Tynyx . — K.:2000. - 214 c.
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19:

18.

19.

20.

21,

22.

23!

24.

25.

26.

28.

29.

30.

Jlépymxnn C.H. Becno3BoHOMHBIC )KHBOTHBIC KAK 00LEKT JIETHEH
npaKTHKA mo obuiei 3oomorun: Yuedbno-meroa. nocodbue. — M.:
Han-so MTV, 1986.— 59 c.

Jlecnas saumknoneaus. 1.1, 2. — M.: CoBeTckas 3HIHKIONC M,
1985.— 563 c., 1986. — 630c.

Hasemurie xxusornsic. YueOHoe nocobue K eTHEH NPaKTHKE 110
soonorun BecnospoHouHsiX.— Kpacnospek: Kpacuosp. roc. yH-T,
1994.- 30 c.

Haiinenoea O.A. JlabopaTopHO-NPaKTHUYECKHE 3aHATHA IO
noyBoOBeAeHHIO.- JI.: Arponpomn3aar. 1989.

Onaym [O. Bkonorus. B 2-x 1. [lep.c anr. .— M.: Mup, 1986. —
376 ¢c.

IMpaktukym no semnegennio /b.A. Jlocnexos, U.I1.Bacunses,
A M. TynunoB. -2-¢ n3i., nepepad. u gon. — M.: ArponpomMu3sjar,
1987. 383 c.

Peiimepe H.® TTonynsapueii Ouonorudeckuii cnosaps. —M.:Hayka,
1991. — 544 c.

Pone A.A., Cmupros B.H. [Tousosenenue. — M.:Beicias mkona,
1972479 c.

Pynenxo C.C.. Kocruumsn C.C.. Mopo3zosa T.B. 3arankna exonoris:
npakTHaHHi kype. — Kaura 1. — Yepnapii, Knnrn — XXI
Pyaenko C.C., Yonuk B.1., Koctumun C.C. Mapuenko M.M.
IMopiBHANBHO-EKONOTIYHE AOCHIKEHHS POCIHHHOCTI JBOX
ekcTpemansHux Olotonie Ykpaincekux (Mapamypemchbkux)
Kapnar // Jonoeigt HAH Vkpaiun. — 2002, — Ne 7, — C. 198-205.
PykoBojcTBO 10 3uTOMOnornueckoii nmpakruke / [Toa pen.
B.I1. Temmenko. — J1.:W3n-so JIT'Y, 1983.-229 c.
CunantponHas ¢uopa YKpauHbl H NYyTH pasBuTHs /
[Iporononosa B.B., ors. pen. Jlobpouaesa JI.H. — K.: Hayk.
aymka, 1991, — 204 c.

Crakun B.B.Dkonorms M oxpaHa npupoasi. Cnosapb-
cnpaBoMHuK..-M.:Academia. —2000. 384 c.

Cyxaues B.H. OcHopusle nousaTua necHoi dHoreoneHonoruu. B
kH.: M3bpannsie Tpyasl. T.1.— J1.: Hayka, 1972.-418 c.
TnymMauHuii CHOBHHMK 3 arporpyHTo3HaBcTBa /3a pen.
M.I.Jlakrionosa, T.M.Jlakrionogoi. — Xapkis, 1998. — 355 c.
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dacynatn K.K. [Tonesoe H3y4eHNE 110 Ha3eMHBIM HECTIO3BOHOTHBIM.
— M.: Beicur wk., 1971.—-424 c.

denoposa A.M., Hukonsckas AWM. IIpakTHKYM. MO 3KOJIOTHH H
oxpaHe okpyskaromeii cpeas: Yuebuoe nocobue. — Boponexk:
Boponex. roc. yausepcurert, 1997. —305¢.

Yepuosa H.M. JlaGoparopHsiii npakTHKYM N0 2Konoruu. — M.:
[Tpocsewmenue, 1986. — 96 c.

Mlananénok E.C., 3anonsckas T.A. PykoBoAcTBO K jeTHEH
npaxkTuke no 30o0n0ruH GecrosBoHouHBIX: Yued. nocobue mas
By30B. — M.: Beicr. mk., 1988.-304 c.

IkonoruueckHi HuHKIonemIeckuii cnosaps/M.H. Jemo.—K.:
[n.pen. MCD. — 408 c.
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Arpotecrep 20
AxtiHoMeTp CaBiHoBa-
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AKTyanbHa KHCIOTHICTE TPYHTY 32
Ansbenomerp 59
Ansbenomerp noprarusauii 67
Anapar Tynrpena 97
ArmobionTH 94
Aunnodimm 210

b
bazodim 211
Banancomip 62
Bionori4sa akTHBHICTB TPyHTY 39
Bionoriyna maca (6iomaca) 78
biotuannit norexman 9
Biouenomerpn 104
Byp Hekpacosa 51

B
Binbura papiauis 58
Bianocha Bonoricte noitpa 223
BinnocHi semaepui 94
Bikosa cTpykTypa nomynsawiii 241
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I'emikpunroditu 91
I'eoGionTn 92, 95, 109
I'eokcenu 95
['eodum 95
Ienogitu 209
Iemogiru 209
Iemiremodita 209
I'emicuiodita 209
I'epnerobiontn 92, 95
[rporpag 231
IMrpomerp 230
[AponiTHYHA KHCIIOTHICTD IPYHTY
33
lMapodinu 214
Firpocimu 214
Tirpoditu 209
[Mapoditu 208
['omoitorepmu (enaorepmu) 214

r

I pyHTOBI po3konku 98

A
Hennpobiontn 95, 104
Jlepesoctan 100
Hediuut Bonorocti 223
Jominantu 92
Homomip Jlasitas 15

E
Espurpodm 213
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Exnimerp 22

Exomarpamu K. 3apxuibkoro 203
Excraycrep 104

Exrobiontn 92

EnnobionTn 92

EnepreTuiHa oCBITIEHICTE 59
Enireobinti 92, 109

Emidiru 91

Epemobiontn 94

Eyrirpogitu 209

Eymeszoditu 209

EdekTHBHE BUIIPOMIHIOBAHHSA 59

€
€srpodu 212
€ MHICTH MOTTIMHAHHA TPYHTY 35

K
JKuBHI HaArpYTHTOBHH MOKPHB
100
Kutresa dopma 90, 92
AKurresi dopmu TBapHH 94

3

3anac BOJAM Yy METPOBOMY Iapi
rpyuty (W) 55

3anac NpoAyYKTHBHOI BOJOTH Yy
MeTposoMy wwapi rpynty (W)
56

3ycTpivyHe BUIIPOMIHIOBAHHS (AHTH-
sunpominiosanns) (E ) 59

3onsHicTs TPYHTY 30

1
Innexc Mapraneda 93
Inaeke BHAOBOro pI3HOMAHITTS
(1npexc Hlenona) 88, 90, 92
290

Inpasiitai nonynati 241, 244
[HTEHCHBHICTE CBITHA 5

K

Kam’auucTicTs rpyHTy 22

Kaprorunsne cepenosuuie 126

Kararepmometp Xuma 12

KinbKICTh HEIOCTYIHOI POCAHHAM
BOJIOTH, 55

KoedilleHT rirpocKonivHOCTI
rpynTy 29

Koedient BogocnoxkuBanns, 55

KoeditienT MiKpoOHOTO AHXaHHS
37

KoediuieHT CTPYTKTPHOCTI IPYHTY
25

Konpobiontn 92

Kpuntoditu 91

Kcepomesoditu 209

Kcepodinn 214

Kcepoditu 209

KeunobGionrn 95, 106

J
JTicora nijgcrunka 100
Jlosul kaHaBk# 98
Jhoxkemerp 237

M

MakcHManbpHa TIPPOCKOMIMHA

BOJOTICTB 53
MakcHMaIBHA TTPOCKOMYHICTH S()
Makcumansuuit repmomerp 218
Meradayna 95
Mesorirpoditu 209
Me3zoxkcepodirn 209



Mezorpodn 212

Mesodayna 95

Mesodimm 214

Me3zodgitu 209

Meprga opranigna peuosuna 78

Metabomunnii koedimient 37

Meton arapoBux miactuiok Cinra
152

Metoa rpysToBHX npodipok 97

Meton kynetyp 97

Mertozx yxocis 102

Meroa drotamii 97

Mikpomeron Keenbaans 173

Mikpodayna 95

Minimansnuii Tepmomerp 219

M’ sconentonnuni arap (MITA)
125

H
Habip cut 26
Hanuodgayna 95
Hacuuenicts BoasiHol napu 223
Heidrpodimm 210
Hopmanssi nonynauwii 241, 244

0
Omnirorpodu 213
Oman 78
Omnapomip Tperakosa 15
Ocpimenicts 60
Ocpitnenns 60

n
MMactkn Bapbepa 98
[Meaockonu 134
[NenTonua Boaa 126

[TerpobionTi 92

[Mixmcox 100

[Tiapicr 100

[Mipanomerp 59, 62

[Tipanometp Kamuina 65

[Tnanoginu 92

ITmoriorpad 17

[TopepxHeBra NIABHICTE MOTOKY
BUITPOMIHIOBAHHS 59

[ToiikinorepmHl (ekToaepmnl) 214

[Morik pamiawmi 59

[ToTenmian  caMOOYHMIICHHSA
armocdeproro nositps 5,9, 10

[ToTeniian CTIHKOCTI TPYHTIB 5, 9,
19

[ToTenuiiina KHCIOTHICTE TPYHTY
32

[IpoaykriBHa BonoricTs 50

[Ipoayxrusua sonora 50

[IpoaykTHBHE 3BOAOKEHHA 54

[TpoexTneHe nokpurTs 87

[TpomenncTHii notik 59

Icamobiontn 92

INcamoxonimbern 109

[Menxpomerp Asrycra 226

[Mcuxpomerp Acmana 229

Papiawiiinuii 6ananc 69
Piunn# npupicr 78
Pubonenronnwuii arap 126
PusobionTn 92

Perpecusni nonynsuii 241, 244
Posciasa pamiauin (D) 58
Pyunuit wamkosuit anemerp 11

291



C TepMoeneKTpHYHHI MIPpaHOMETP

Canpobionts 92 SlumimeBcbkoro 64
Cepenopume Yaneka-/lokca 140  Tepmomerp-uryrn 20
Cuna csiia 59 Tepogitu 91
Cunanrpomzams 110
Cousuna pamianis 59 v
ConsiyHa crana 59 Vnsrpackepoitu 209
Crepumizania 117
Crparobiontn 109 @
Crpoxkosuii Tepmomerp 218 Gdanepoditu 91
CTpyKTypHICTb TPYHTY 25 ®itobionTn 109
Cymapua pamauis (Q), 58 ®diromaca 72, 77
CymMapHe BOJOCTIOKHBaHHA 53 dorodimm 213
Cuioditu (ymbpodirn) 210 ®otodobu 214

T X
TamuobionTn 95, 104 Xamepoditu 91
Teepnomip Anexceesa 24 XoprobionTn 92, 95, 102, 104

Teepnomip l'onybesa 24

Tepmorirpomerp 234

Tepmorpad 221, 233

TepmoenexTpusHuil Hanancomip
AnmeBcskoro 68
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HMokamuuk Ha3s biojaorivuux ob’eKTiB

A
Annpomena Gararonmucta (Andromeda polifolia L.)
Amnemona xosreucea (Anemone ranunculoides 1..) 210
Apno3sepic npibawmii (Arnoseris minima (L). Shweigg. et Koerte)
Apwmepis Bunogkena (Armeria elongata (Hoffm.) Koch)
Aynakomuii onoranii (Aulacomnium palustre (Hedw.) Schwaegr.)

b
Barno 3swuaiine (Ledum palustre L.)
Baruanis rpunonarcea (Bazzania trilobata (L.) S.F.Gray)
Benpuuens toMukaMeHeBuii (Pimpinella saxifraga L.) 87
bBesmuTank xinounit (Athyrium filix-femina (L.) Roth) 210
bepesa nosucna (boponasyacta) (Betula pendula Roth.) 87
BinoByc crucHYTHM, MuuKa (Nardus stricta L.)
Brnekora (Hyoscyamus 1.) 212
Briexuym konocuctuit (Blechnum spicant With.)
Bopuigauk cubipeskuii (Heracleum sibiricum L.) 88
Bpycuuus (Rhodococcum vitis-idaea (L.) Avror.) 47, 213
Bymsk cuznii (Carduus glaucus Baumg.) 88
Byksrus nikapeeka (Betonica officinalis L.s. 1. ) 90
Byreus 3anammuit (Chaerophyllum aromaticum L.) 88
Bysixu, noxusa (Vaccinium uliginosum L.) 47, 87

B
Bepba tynomicra (Salix retusa L.) 87
Bepec 3suuaiuuit (Calluna vulgaris (L.) Hill) 47, 213
Binkacuuk bescrebnosuit (Carlina acaulis L.) 88
Bomsumii xpi# mcosHii (Rorippa sylvestris (L.) Bess.)

B
Iamounuk oronenni (Filipendula denudata (J. et C. Presl) Fritsch) 90
INinn kinapucoswit (Hypnum cupressifornre Hedw.)
lNpuak 3emuosoaunit (Polvgonum amphibium L.)
Ineunkn xoeri (Nuphar lutea (L.) Smith.) 208
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A

Jlepesiii maitxke 3suuaiianii (Achillea submillefolium Klok. et Krytzka )
89,213

Jnkpan MiTaoBHIHUI (Dicranum scoparium Hedw.)

J13Bonnku ansniiicskl (Campanula alpina Jacq.) 87

J13ponukn minnus (Campanula polymorpha Witas.) 89

Jy6 nyxnactuii (Quercus pubescens Willd.) 209

J1y6 ckenbhuii (Quercus petraea (Mattuschka) Liebl.) 209

K
Kosreus orpyiinuii (Ranunculus sceleratus L.) 210
Xorrens nossyunii (Ranunculus repens L.) 47, 90, 213
Kypasnuna (Oxycoccus Hill.) 210, 213

3
3asua KoHomMHA Kapnarceka (Anthyllis carpatica Pant.) 88
3Bipobiii 3pu4aitnmii (Hypericum perforatum L.) 210
3o03ymuni cibo3u siuesuHi (Listera ovata (L.) R.Br.) 87
3o03ymuni yepesnuku cnpasxui (Cypripedium calceolus L.) 211

K
Kamowxuuns 6onorua (Caltha palustris L.) 210, 212
Kaparana ckijceka (Karagana scythica (Kom.) Pojark.) 209
Kepmek (Limonium Mill.) 211
Kusuisauk uinokpaiii (Cotoneaster integerrimus Medik.) 87
Kutuuk (nmcoxsict) nyunnit (4lopecurus pratensis L.) 88
Konsanis ssuuaiina (Convallaria majalis L.) 210
Kontommna nonsoea (Trifolium arvense L.)
Konrowmna cepenns (Trifolium medium 1L..) 213
Kounrowmna cynnuesuana (Trifolium fragiferum L.)
Konutusak esponeiicekuii (Asarum ewropaeum L.) 207
Koponuus kpyrnonucta (Leucanthemum rotundifolivm (Waldst. et Kit.)
DC.) 89
Kpemena ribpuana (Petasites hybridus (L.) Gaertn., Mey.et Schreb.) 89
Kponusa (Urtica L.) 212
Kponusa xkanka (Urtica urens L.) 210
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Kymansuuus esponeiicska (Trollius europaeus 1..) 212
Kynuna Gararoksitkosa (Polygonatum multiflorum (L.) All.)

JI
Jlepxendensais 3upucta (Lerchenfeldia flexuosa (L.) Shur) 88
Teyxop®iit cusmii (Leucobryum glaucum (Hedw.) Aongstr.)
Jlimia mcosa (JLkyuepsiBa) (Lilium martagon L. ) 88
Jhinmnua (Corylus L.) 210
Jlobona (Chenopodium L.) 211
Jlynapis oxugaioda (Lunaria rediviva L.) 212
Two6oukn ociuni (Leontodon autumnalis L.) 89
JTionepna (Medicago L.) 211
Janeenens nonsoBuil (Lotus arvensis Pers.) 87

M
Manuna (Rubus idaeus L.) 210, 212
Mapyna umtkosa (Chrysanthemum coryvmbosum (L.) Scop.) 89
MacmuukoBi (Elaeagnaceae) 210
Mitinus nos3yua (Agrostis stolonifera L.)
Mitauus Touka (Agrostis tenuis Sibth.) 88
Menyuka (Pulmonaria L.) 210
Menyuxa temua (Pulmonaria obscura Dumort.) 212
Monoauno ripeeke (Sempervivum montanum L.)
M’sata nonsosa (Mentha arvensis L.)

H
Heuyiigitep Bonoxareuskuii (Hieracium pilosella 1)
Heuyiisitep opamxkeso-iepsounii (Hieracium aurantiacum L. ) 89

0
Onunapuuk eeponeiiceknit (Trientalis europaea L.) 210
Opask ssugaianil (Preridium acvuilinum (L.) Kuhn) 210
Ocoka 6arnosa (Carex limosa L.) 209
Ocoxka nangacra (Carex ornithopoda Willd.) 87
Ocot kachkuit (Cirsium erisithales (Jacq.)) 89
Owuanka ripceka (Euphrasia montana Jord.) 88, 90
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Oueper seudaiinnii (Phragmites australis (Cav.) Trin.ex Steud.) 209
OuuToK 1aKkui (Sedum acre L.)

n
Mansuarka kposocnunsioua (Digitaria ischaemum Schreb.)
[ManopoTs wonosiua abo muTHUK (Dryopteris filix-mas (L.) Schott ) 212
Macnin conoako-ripkuii (Solanum dulcamara L.) 212
[epenicka Garatopiuna (Mercurialis perennis L.) 210
IMepcrau rycsunii (Potentilla anserina L.)
[eperau npsmoctosunii (Potentilla erecta (L.) Hampe)
[epectpiu ckenbuii (Melampyrum saxosum Baumg.) 88
Mepcray cpibasicruii (Potentilla argentea L.) 213
[1in6in seuyaitauii, a6o Matu-ii-mauyxa (Tussilago farfara L.) 47, 211
[Tigmapennnk Garnosuii (Galium uliginosum L.) 89
IMiamapennuk Biprena (Galium wirtgenii F. Schultz) 88
[ligmapeHnuk cnpasxknii (Galium verum L.) 212
[nayn Gynasosumuuii (Lycopodium clavatum L.) 210
[Mnayn n’saua komounii (Lycopodium annotinum L.)
[neyposiii HpeGepa ((Brid.) Mitt.)
IMokicuuis poscrasinena (Puccinellia distans (Jacq.) Parl.)
[TomTpix 3BUHAHHHNA (Polytrichum commune Hedw.)
Monun (Artemisia L.) 211
[lyxiBka nixsosa (Eriophorum vaginatum 1..)

P
Pannuk kpeiiaunii (Scrophularia cretacea Fisch. ex Spreng.) 88
oris (Typha L.) 209
Poroeuk nomsosuit (Cerastium arvense L.)
Poniona poxesa (Rhodiola rosea L.) 211
Pyckyc nouTificskuii (Ruscus ponticus Woronow ex Grossh.) 209
Pscka mana (Lemna minor L.) 208

C
Ceepbikunua nonsosa (Knautia arvensis (L.) Coult.) 89
Curnuk Kepapna (Juncus Gerardi Lois.)
CurHuk posznoruit (Juncus effusus L.) 88
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CuTHHK TpH nyckoBuit (Juncus triglumis L.) 88

Ckabiosa ronybuna (Scabiosa columbaria 1..) 88

Cxepena xouizomucta (Crepis conyzifolia (Gouan) A Kerner) 88

Cxepena M ska (Crepis mollis (Jacq.) Aschers.) 89

Cwminka nonukina (Silene nutans L.) 212

Cononvakosa aiicrpa ( Tripolium Nees) 211

Cocua ascrpiiiceka (Pinus austriaca Holl) 211

Crpaycose nepo 3suuaiine (Matteuccia struthiopteris (L.) Tod.) 212

Cyumus (Fragaria L.) 212

Cdarn mbposuuit (Sphagnum nemoreum Scop.)

Cdparn komnakruuii (Sphagnim compactum DC) 210

Ctparn Marenancekuit, abo charu cepenniit (Sphagnum magellanicum
Brid. (S. Medium Limpr.)

T
Tasonra cepenns (Spiraea media Franz Schmidt) 87, 212
Tupnua Barounnkosuii (Gentiana asclepiadea 1..) 88
Tupmia sugaituuii (Gentiana pneumonanthe asclepiadea L.) 89
Toukonir 3sugaitauii (Poa trivialis L.)

D
(ianka ckenbHa (Viola saxatilis FEW. Schmidt) 88
diteyma kymsicra (Phyteuma orbiculare L.) 87

X
Xawmepiii, abo iBan-4aii (Chamaerion (Rafin.) Rafin.), 212
Xpom nicosuii (Equisetum sylvaticum L.)
X pom nonsoBHil (Equisetum arvense L.)
Xmins seudainuit (Humulus lupulus 1..) 212

11
1nGyns ripeska (Allium montanum F. W. Schmidt ) 88

'I.l
Yacryxa (Alisma L.)
Yebpeus anpmiicskmii (Thymus alpestris Tausch.) 87
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Yepreus oanopigunit (Scleranthus annuus L.)
Yepcak pospizanomuctuii (Dipsacus laciniatus L.) 90
Uucreus Gonoranii (Stachys palustris L.)

Yopua cmopoauna (Ribes nigrum L.)

Yopuuus (Vaccinium myrtillus L) 47, 213

11}
[Ineprens 3euuaiinuii (Spergula arvensis L. p.p.)

1|

[1lagens ropobunuii (Rumex acetosella 1..) 47, 213
Ilyunux aepuucruii Deschampsia caespitosa (L.) Beauv. 88

A
Slnuna esponeiichka (cMepeka) (Picea abies (L.) Karst.) 87
Snosens cubipeskuii (Juniperus sibirica Burgsd.) 87
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