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Annotation

Dubin A.M., Vasilenko O.V.
Ecological monitoring of the soil pollution in the area of livestock breeding complex

One of the most urgent problems of industrial livestock breeding complexes is
accumulation of the large amount of manure. Storing thousands of cubic meters of manure in
manure pits the unplanned manure flowing-out into environment is possible because of
containment failure, washing-off and exceeding limits for filling manure pits. In this case
different substances and organisms can get into the soil, accumulate in toxic concentrations and
have a negative impact on the soil, plants and consequently on the human health.

The research was conducted in the period over 2013-2015 in “3 u M Kpacusas3emns”
LTD (Cherkasy region, Khrystynivka district, Verkhniachka urban-type village). The objective of
the soil monitoring was to estimate the level of its sanitary-bacteriological and sanitary-
entomological pollution, namely in determining microbial number, coli-titer, perfringens-titer,
number of fly larvae, amount of helminth eggs (the Romanenko method) and Khlebnikov’s
sanitary index. Sample collection was conducted according to the established procedures.

Analyzing the results of the research it should be mentioned that the soil at the distance of
50m away from the biothermal pit was polluted. The increase in the indicators of sanitary-
helminth and sanitary-entomologic estimation of soil quality was observed. In the presence of
organic substances alien for the soil and polluting it, the value of the sanitary index decreases.

It was found that under manure utilization the soil pollution depends on the distance to the
source of pollution. The highest level of the soil pollution is recorded in the samples collected at
the distance of 100m away from the systems of manure pits. At the distance of 500m the level of
sanitary-bacteriologic, sanitary-helminth and sanitary-entomologic indicators of the soil
pollution decreases but at the same time it remains above the established norm.

The results of the research show that the level of soil pollution in the area of influence of
livestock complex is high according to the indicators of sanitary-bacteriologic, sanitary-
helminth, sanitary-entomologic evaluations which shows a threat to the health of people living in
this area as well as to the environment in general.

Key words: ecological monitoring, soil quality, microbial number, coli-titer, perfringens-
titer, sanitary-entomologic evaluation.
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OOPMYBAHHA AKOCTI AI'll CYHHULI 3AJTEXKHO BI/L
HOIroAHUX yMmMmOB I COPTY

B.B. 3amopcbKkHii, JOKTOP CLUIbCHKOTOCHOAAPCHKUX HAYK
I.JI. 3amopchka, KaHAMAAT CLUIBCHKOTOCHOIAPCHKUX HAYK
YMaHCbKMH HAIOHAJILHUN YHIBEPCUTET CAJAiBHUITBA

YV cmuammi nagedeno pezynomamu mopgozenesy 3a popmyeanus A2i0 CyHuyi
ma 6naue NPOGIOHUX A2POKIIMAMUYHUX (DAKMOPI8 HA NOYAMOK OOCMUSAHHSI
8podicaio

Knwuogi cnosa: scoou cynuyi, mopghoecenes, acpoxkiimamudui ymosu
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IMocranoBka mnpodaemu. IIpoayKTHBHICTD CyHHII 3HAYHOIO MIPOIO
3QJIEKUTh Bl COPTOBHX OCOOJIMBOCTENW Ta ablOTHYHUX (DAKTOPiB, B T.4. BiJ
NOTOJHUX YMOB — TEMIIepaTypu Ta 3a0e3MeyYeHOCTI BOJIOT0l0, IO 3YMOBJIEHI
perioHoM BUpOITyBaHHS. JIJIs OIIHKHU TeIIa, sSIke HeoOXiaHe M1 POCTY 1 PO3BUTKY
POCIIMH  KOPHUCTYIOThCSI CYMOIO €()EKTUBHHUX TEeMIIEparyp, BIAJIYEHY BiJl
010JIOTIYHOTO MIHIMYMY JUIsI KyJbTypu. MopdoreHeTuyHi 3MiHM B CYIIBITTI
CyHHIIl, sIKI € 0a3ucoM (opMyBaHHS ST, TaKOX KOPEIIOIOTh 3 COPTOBHUMH
03HAaKaMH Ta YMOBaMHU BHPOIIYBaHHS.

AHaJI3 ocTaHHiX gocjifkeHb i myOJikaniii. Jlocnipkenns MopdoreHesy
KBITKOBUX OpYHBOK CYHHIII TMOKa3ye, 10 B PIKKaX HaBITh B OJHIET 1 TIET X
POCTIMHHM BiH po3TATYyeThes HA 10-16 nHIB, MPUUOMY Yy CHIIBHUX PIXKKIB 3aKJIaIaHHs
PENpPOAYKTUBHUX CYLBITh MPOXOAWTH paHiiie, H1K y cinadkux. OKpiM LBOTO, Y
OOKOBHX KOHYCaX HapOCTaHHS CEPACUOK MEpPUCTEMa NEPEXOIUTh Y TeHEpATUBHUI
ctaH Ha 15-20 AHIB mi3HiIIE, HDK Y TEPMIHAIBHUX KOHYcaX HapocTaHHs. CyTT€BUM
dakTopoM € Te, M0 Ha OJHOPIYHIN IUIAHTAIlll KBITKOBI OpYHBKH Y POCIHH
MOYMHAIOTh YTBOPIOBATUCH Ha 4-7 JIHIB Mi3HIIIE, HIXX HAa TBOPIUHii [1].

AKTyaJbHUM TUTaHHSM 3aJUIIAE€THCSI BCTAHOBIICHHS TMEPIoy 3akiajaHHs
3a4aTKiB KBITKOHOCIB. YTBOPEHHS 3a4aTKiB KBITOK TEPIIOrOo W HACTYIMHHUX
MOPAJIKIB, @ B KBITKaX — 3a4aTKIB YaIIOJUCTKIB, METIOCTOK, THYMHOK 1 MaTOYOK
Ma€ JOBTOTpUBAIMM XapakTtep. JlociiKeHo, Mo KBITKOBI 3a4aTKU CYHUIlb MEpe]
HAaCTaHHSAM 3UMHU 3HAXOJATHCS HA PI3HOMY CTyleHl qudepeHuianii 3a1exKHO Bl
COpTY, CUJIM POCTY pI’KKa Ta MOPSAKY KBITKU B CYLBITTI [2].

JloBeieHo, 10 BereTallisi CyHHUI[l TOYUHAETHCA, KOJIM MOBITPS MPOTPIBAETHCS
no Ttemmeparypu 5-8 °C [3]. PicT KBITKOHOCIB Ta YTBOPEHHS  OyTOHIB
CIIOCTEpITaeThC 32 cepeAHboo00BOi  Temneparypu 8-10 °C. LIBiTiHHA
MOYMHaEeThes 3a TeMreparypu 15-18 °C, a nocturanns — 3a 20-22 °C [4].

Koxna ¢aza po3BuTKy cyHuIll noTpedye MEeBHOT cCyMu Temmeparyp. SKIio
JUIS IIBITIHHS CYHHMII HANOUIBIN BaXKJIHMBOIO € cyma Ttemmeparyp Buie 10 °C, To
JUISL TIOCTHTaHHS — cyMa Temmnepatyp Buie 5 °C [3,4]. Sroam cyHHUIIl TOYMHAIOTH
JIOCTUTATH B TPETIW NeKadl TpaBHA — mepiii nekami yepHs. Cyma TemriepaTyp
Buie 5 °C npu 1ipomy ckiagae 386,0-587.4 °C, a umie 10 — 122,9-244.2 °C [3,5].
CopTH pi3HUX CTPOKIB JOCTUTAHHS MOTPEOYIOTh pI3HOI CyMH TemriepaTtyp. Tak,
JUIsL JOCTUTAHHSI paHHIX COpPTIB B yMmoBax Kpumy HeoOXigHa cyma Temmeparyp
Buiie 5 °C — 386 , cepennix — 523,3, a miznix — 587,4 °C [3]. Toxi sik B yMOBax
cternoBoi 30Hu OpeHOyp3bkoi 06acTi Pocii — Ha MOYATOK IJIOAOHOIIEHHS CYHUITI
cyma TeMrepaTyp 3MIHIOBajlacsl y paHHIX copTiB Big 796 mo 1032, cepeanix — Bij
837 mo 1123, miznix - Big 1000 mo 1219 °C [6].

Metoauka aocaixxennb. [10150BUi AOCIIT IO COPTOBUBYEHHIO CYHUII 0YJIO
3aKJIaJIeHO0 3TITHO MPOrPaMHO-METOAMYHUX BKAa3iBOK 10 COPTOBHUBUYEHHIO
IJIOZIOBUX, SIT1THUX 1 TOPIXOIUTIAHUX KYJIBTYP 3 cOpTamMu cyHHIIl IcTounik, XoHel 1
[Tonka.

Etanu mopdorenesy Buuanu 3a B.C. MapkoBchkuMm (4). Tlonepeusni 3pizu
KOHYCIB HApOCTaHHS JOCIDKYBadd 3a pPO3POOJICHOI HAaMU METOJUKOK 1
BUTOTOBJISJTM OJTHAKOBOI1 TOBIIMHM 3pi3d HA MiKpoToMi M3-1 3 BUKOpUCTaHHSIM
npucTocyBaHHs g 3amopoxxyBanHs TOC-2. 3pi3u Bifmpasy K MPOTJISAQIA i1
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MIKpOCKOTIOM 1 (DIKCYBadM IXHE 300pa)K€HHS Ha KOMII'IOTEpl 3a JIOMOMOTIOIO
BimeonpuctaBku ‘Philips ToUcam camera” ¥ aHamizyBajaud 3a JIOIOMOIOIO
creniagbHOI KOMIT FOTEPHOI CUCTEMH I MIKpockorii Ta aHamizy “Image Scope
Lite”, Bi;3Ha4ar0uu BapiaHTH JOCTITY Ta 301IbIIIEHHS CBITJIOBOTO MIKPOCKOITY.

JlocniokeHHsT  BIUIMBY — arpOKJIIMaTHYHUX TOKA3HUKIB Ha  HACTaHHA
CITO’KMBYO1 CTUTJIOCTI AT CyHMIN BUKOoHYBaiau 3 2005 1o 2015 pp. dikcyroun nary
novaTKy 30MpaHHs Bpokaro 3a copramu PycaniBka, Xone, Jlykart, [Tonka, [lerac.

Jlsi BU3HAYEHHs BIUIMBY arpoKJIIMAaTHYHUX TOKAa3HWKIB Ha OCHOBI JaHUX
METEOCTaHIlli «YMaHb» PO3PaxOBYBaIM:— CyMU €(QEKTUBHUX TEMIEPATyp BUIIEC
5°C;— cymu edextuBHux temneparyp Buiie 10°C;— cymMu akTUBHUX TeMmepaTyp;—
cymMu omaaiB. HaykoBi eKClepMMEHTH NPOBOJIWIM TMOJIHOBUM 1 J1aOOpaTOPHUM
METOJaMH 3 HACTYITHOIO CTATUCTHYHOIO 0OPOOKOI0 OTPUMaHUX Pe3ynbTaTiB [7].

PesyabTatn jgocaigxenn. Ha miacTaBi  mpoBENeHMX — TOCTIIKCHb
BCTaHOBJIEHO (Tabmuis 1), mo MopdoreHe3 KBITKOBUX OpYHBOK BiJIOyBaBCS B
JTHBO-OCIHHIN Mepiof] (CepIieHb — *KOBTEHB), KOJIM JOBXKHUHA JIHS CKOPOYYyBaJlach
10 10-12 rogun. B nitepaTypi Taki COPTH Ha3UBAIOTh COPTAMU KOPOTKOTO JIHS.

1. Ilmnamika eraniB Mop¢oreHe3y y cOpTiB CYHHIli aHAHACHOI

a o) M E E
S o B m S = SR = = =
= o Z A o = = X T X
E E5s%g 55| 2% |BEgE| ¢ |sig) 23
= = - | B Y E7 | 'BHS5 E 0 = = w2 H =
EOBLsz 58|23 5Bt & pRE)ES
S |m2b5xa & | 53 |58%5 2 Sas| OF
S Eo 5 5° 2 & =7 2 HEE = EEga| 29
S S &R A = 5 < g2 s S ~E| B2
= s 8 c g =y = 8 5 = = T
EPE|E5E P i
Ictounik | 15/VIII | 30/ VIII| 10/IX 20/IX 30/IX 10/X 20/X
[Tonka 15/VIII | 30/ VIII| 10/1X 25/IX 5/X 16/X 26/X
XoHen 15/VIII | 30/ VIII| 1/1X 10/IX 20/IX | 30/IX 10/X

AHaJli3 OTPUMAaHUX PE3yIbTaTIB MOKA3YeE, 110 OYATKOBI e€Tanu MOpPOoreHe3y
MPOXOJWIA Y COPTIB, SIKI BUBYAIWCS, MPAKTUYHO OJHOYACHO. JIWime modaTox
YTBOPEHHSI YallleYKH y copTy XOHEW MPUCKOPIOBABCS — PI3HMII CKJlaja JIE€B’ATh
nHiB (puc.1).

YiTke BUAUICHHS YallOJIMCTHKIB 1 MOYATOK YTBOPEHHS MEIIOCTOK MEPIIUM
3ahiIKCOBAHO Y pOCIUH copTy XOHEH, Aemio mi3Hime (necars 110) — y IcTounika i
HavmizHime — y [lonku. JlocmimkeHHS TMOSBH MNHIAKIB Yy CYHBITTSAX CYHHIII
aHaHACHOI MOKa3aJio, U0 CIEpIly BOHU (OPMYIOTHCS y COPTY XOHEH, HACTYITHUM
OyB copT IcTouHik 1 Halimi3HiIIEe BOHU 3’ ABisiucs y copty [lonka.

Tennenuii MmopdoreHesy 1010 MOYATKY YTBOPEHHS NPUUMOYOK MATOUYKU Y
CYLBITTSX CYHHIIl aHAaHACHOI TIEBHOIO MIpPOI0 30eperiucs: MepIIMMH BOHU
YTBOPUWIIUCA Yy COPTY XOHEH HANpHKIHII BepecHs, a y copTiB Icrounik Ta Ionka
ue BiaOynoca misHime. YiTke BUAUICHHS YAacTHMH KBITKH Yy copTy XOHeu
B1IOYJIOCS HA TIOYATKYy JKOBTHS, a y copTiB Ictounik Ta Ilonka — y apyriit
MTOJIOBUHI KOBTHSI.
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30/ VI

N

10/IX 30/ IX

10/X

Puc.1. ETanu mopgorene3y 3a4aTkKiB KBITOK CyHHIII cOPTy XOHel

JlocnipKeHHsIMA ~ BIUIMBY ~ arpOKJIIMATHYHUX TIOKa3HHMKIB Ha HACTaHHS
CIIO’KMBYO1 CTUTJIOCTI SAT1]] CYHUIIl BCTAHOBJICHO (Ta0J1.2), 110 MOYaTOK JOCTUTaHHS
AT1]] CyHUIl CIIOCTEPIraeThCs y TPETi AeKajl TpaBHS YM MEpUIiil AeKal YepBHS Ta
ICTOTHO 3aJIEKUTh BiJl MOTOJTHUX YMOB POKY 1 CTPOKY JOCTHIaHHA copTiB. Tak, s
paHHIX COPTIB J1aTa MoYaTKy 30MpaHHs BPOKar0 KOJUBajIacs B Mexax Bix 26.05 mo
8.06, cepennix — 1.06-10.06, a nizHix — 4.06 — 11.06 (tabmums 1IlouyaTox
JOCTUTaHHS paHHIX COPTIB CYHMI Yy TpeTid JAekaal TpaBHSA CHIBINAAaB 3
cepenHbOJ000BOI0 TEMIIEPATYPOIO 3a JAekady Ha piBHI 17,7-24,6 °C (cepenus 18,5
°C, 3a cepennboi Bapianii V= 14,5). Pemrra copTiB moYnHaIM HJOCTUTATH Y TIEPIIIii
JIeKaJll YepBHA B TemreparypHoMy mianaszoni Bifg 15,4 mo 21,3°C (cepenns 18,7,
V=111).

JInst mocTuraHHs AriJ CyHHII BCTAHOBJICHO MIHIMAJIbHI CYMHM aKTUBHHMX Ta
e(peKTUBHUX TeMIlepaTyp. 3riTHO 3 OTPUMAaHUMU pe3yjbTaTaMu JJid AOCTUTAHHS
PaHHIX COPTIB CYHHMIII HEOOX1IHO: cyma edeKTUBHUX TemmepaTyp Buile 5°C Ha
piBHi 486,2 - 651,1°C (cepenne 568,6 °C), cyma eeKTUBHUX TEMIIEpaTyp BHIIIEC
10°C — 214,0 - 347,4°C (cepemue 280,7 °C), cyMa aKTMBHUX TEMIIEpaTyp —
606,4- 893,3 °C (cepenne 749,9 °C). Cepenni Ta MMi3HI COPTH CYHHMII JOCTHTAIOTh
3a HaKOMWYEHHS cyMu TeMmmeparyp: epextuBHux Buime 5°C — 590,2-800,3 °C
(cepemue 695,3 °C), edextuBnux Bumie 10°C — 268,0-442,4 °C (cepenne 355,2
°C), aktuBHux — 809,0 -1092,5°C (cepenue 950,8 °C).
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Cyma omaniB 3a TpeTio JAekany TpaBHs Mmana 3HauHi kKoinuBanHsa (V= 101,6) 1
3MmiHIOBasaca B mexax Big 0,3 1o 57 mMm (cepenne 17,6 MMm), a y mepiiy Aekany
yepBHA Koe(iIieHT Bapiallii onaaiB ckiaaar 74,8, a ix cyma Oyina Ha piBHi 1,6-41,6
MM (cepenne 16,1 mm). OnHaK, MOYaTOK HACTaHHS CIIOKMBYOI CTUTJIOCTI Y SITiA
CYHHIII ICTOTHO HE 3aJIe’KaB BiJl CYMH OB Y BKa3aHUU Mepiojl.

BucnoBok. IIpoxomkeHHs ertamiB MOpQoOreHe3y 3alleKUTh Bil COPTOBHX
0COOJIMBOCTEH, a CyMH TEMIIEpaTypy Ta OMadiB 3IIHCHIOIOTH CYTTEBHI BIUIMB Ha
(bopMyBaHHSI CTIOKUBYOT SKOCTI ST CYHHUIII.
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3amopckuit B.B., 3amopckasa H.J1.
Dopmuposanue Kauecmea 1200 3eMAAHUKU 8 3ABUCUMOCHU OM NO2OOHBIX YCTIOGUIL U cOpMaA

Vemanosneno, umo uauanbHvle 3manvlt Mopgocene3a npoxoouiu y COpmos 3eMusHUKU
npakmuyecku 00HO8pemenHo. Tonbko Hauano obpazoeanus uaweuku y copma Xowel
VCKOPANOCh - PAZHUYA COCMAsUla 0eéamyv OHell. Yemroe 8vli0eneHue YaueaucmuKos u Hauauio
00pa306anusi 1enecmKko8 6Haudale 3apukcuposano y pacmene2o copma XoHell, HeCKOIbKO
nosace (decamv cymok) - 6 HMcmounuxa u nosxce - 6 Illonku. Hccnedoeanue nossnenus
NBUILHUKOS 8 COYBEMUSX 3eMISHUKU AHAHACHOU NOKA3AN0, YMO CHAYALd OHU (YOPMUPYIOMCS Y
copma Xowetl, credyrowum ovlr copm HMcmounux u noszoice oHu nosaeuanucy y copma Ilonka.
Yemkoe vloeneHue yacmeil yesemrka y copma Xoneil npouzouio 6 naiaie OKmsaops, a y copmos
Hcmounux u Ionka - 60 6mopoti nonogumne okmsaopsi.

Uccneoosanusimu — 1usnus — aepoKIuMamu4eckux nokazamenei HA — HACMYNIeHUe
nompeodUmenbCeKol Cnerocmu s200 3eMISHUKU YCMAHOBNIEHO, YMO HAYalo CO3DPe8aHuUsl 51200
3eMIAHUKY HAON00aemcs 8 mpemvell 0ekaoe Mas Uiu nepeou 0exaoe UioHA U CYUjeCmEeHHO
3a8UcUm Om NO20OHBIX YCI0BUL 200a U CPOKA CO3PEBAHUSL COPMOB.

Coenacno nonyyeHHvM pe3yiomamam OJisi CO3PE6AHUS. PAHHUX COPMOG 3eMJSIHUKU
Heobxooumo.: cymma s¢gpexmusnvix memnepamyp eviue 5 ° C na yposue 486,2 - 651,1 ° C
(cpeonee 568,6 ° C), cymma s¢pghexmusnvix memnepamyp eviwie 10 °© C - 214,0 - 3474 ° C
(cpeonee 280,7 ° C), cymma akmusnwvix memnepamyp - 606,4- 893,3 © C (cpeonee 749,9 ° C).

Cpeonue u no3oHue copma 3eMISsHUKU CO3Pe8alonm Npu HAKONJEHUU CYyMMbl MeMNepamyp:
agpgpexmuenvix sviwe 5 °© C - 590,2-800,3 ° C (cpeonee 695,3 ° C), agpgpexmusnuix evrute 10 ° C -
268,0-442,4 ° C (cpeonee 355,2 ° C), akmusnwix - 809,0 -1092,5 ° C (cpeonee 950,8 ° C).

Cymma ocaokos 3a mpemvio 0ekady mas umena 3Hadumenvuvle koreoanus (V = 101,6) u
usmensnacy 8 npeoeirax om 0,3 0o 57 mm (cpeonee 17,6 mm), a 6 nepsyrd 0exkady UHHS
Koaguyuenm eapuayuu ocaoxkos cocmaenin 74,8, a ux cymma ovina na ypoeue 1,6-41,6 mm
(cpeonee 16,1 mm). OOHnaxo, Hauano HACMYNIEHUS NOMPEOUMENbCKOU 3Penocmu y 5200
3EMIAHUKU CYUeCMBEHHO He 3A8UCel OM CYMMbl 0CAOKO8 8 YKA3ZAHHBI NEPUOO.

Knrwuosi cnosa: 51200v1 3emasHuku, Mopghocenes, azpoKiumamuiecKkue Ycioeus.

Annotation

Zamorskyi V.V., Zamorskaya I.L.
Formation of quality of strawberries depending on weather conditions and variety

It was found that the initial stages of morphogenesis of different varieties of strawberries
were almost simultaneous. Only the beginning of the calyx formation of the Honey variety was
speeded up, the difference was nine days. The earliest occurrence of sepals and beginning of
formation of petals was recorded in the Honey variety, a little later (ten days) — in the Istochnik
variety and later the Polka variety. The study of occurrence of anthers in hautbois inflorescences
showed that they were first formed of the Honey variety, the following was the Istochnik variety
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and later the Polka variety. The formation of the flower parts of the Honey variety occurred at
the beginning of October and speaking about the Istochnik and Polka varieties it was in the
second half of October.

Studies of the impact of agro-climatic indicators on the beginning of economic maturity of
strawberries showed that the beginning of ripening strawberries was observed in the third
decade of May or early June and essentially depends on the weather conditions of the year and
timing of maturation of varieties.

According to the results, it is necessary for maturing of early varieties of strawberries: the
sum of effective temperatures is above 5°C at the level of 486.2-651.1°C (on average 568.6°C),
the sum of effective temperatures is above 10°C at the level of 214.0 - 347 4°C (on average
280.7°C) and the sum of active temperatures 606.4- 893.3°C (on average 749.9°C).

Mid-ripening and late varieties of strawberries ripen at the accumulation of the sum of
effective temperatures above 5°C — 590.2-800.3°C (on average 695.3°C), the sum of effective
temperatures above 10°C — 268.0-442.4°C (on average 355.2°C) and the sum of active
temperatures 809.0 -7092.5°C (on average 950.8°C).

The rainfall in the third decade of May had considerable fluctuations (V = 101.6) and
ranged from 0.3 to 57 mm (on average 17.6 mm) and in the first decade of June the coefficient of
rainfall variation was 74.8 and their amount was at the level of 1.6-41.6 mm (on average 16.1
mm). However, the beginning of economic maturity of strawberries is not significantly dependent
on the rainfall during this period.

Key words: strawberries, morphogenesis, agro-climatic conditions.

YK 634.54:631.559
TEXHOJIOTTYHA AKICTb OJIIi ®YHJYKA PI3HUX COPTIB

O.A. bana0ak, KaHAUAAT CiIbCHKOTOCNOAAPCHKUX HAYK
HauionanbHuii nenapoJioriyauii napk «Cogiiska»

B.B. /10014, kKaHAMAAT CLIbCHKOTOCIOAAPCHKUX HAYK
YMaHCbKHH HAIOHAJILHUM YHIBEPCUTET CAJAiBHUITBA

YV cmammi Hasedeno pezyiomamu  OOCHIONCEHHS  OP2AHONENMUYHUX
NOKA3HUKIB AKOCMI, KUCIOMHO20 MA UOOHO20 YUCILA Ol 3 (DYHOYKA 3ANEHCHO 810
copmy. Bcmanosneno, wo kucromne ma tioOHe YUCIO ICMOMHO 3A1€H#CaAmb 6i0
copmogux ocobaugocmeil QyHOyKa, npome OJisi Npudamua OJisi Xapuy8aHHs ma
nepepooxu. Kuciomue uucno s3minioemocs 6io 0,9 oo 1,2 me KOH, tioone uucio —
8i0 94 0o 105 2 1100y/100 .

Knrwouoegi cnosa: ¢hynoyx, onis, tioone uucio, KUCI0mHe Yuco.

IocranoBka npodjemu. OCHOBHUMHU 3aBAaHHSIMHU TEXHOJIOTII mepepoOKu
OJIIEBMICHOI CHPOBHHM € 1ii MaKCUMajbHE BWJIYYCHHsS. 3a TPaJAMIIIHHOIO
TEXHOJIOT1€}0 BUCOKAa €(EKTUBHICTh BWIIYUEHHS OJii JOCATAETHCA 3a PAXyHOK
iHTeHcudikaii MexaHiuHuX 1 ¢i3UKO-XIMIYHUX BIUIHBIB. [[0G1YHUM TTPOAYKTOM
OJIIHHOTO BUPOOHHUITBA € MaKyXa 1 WIPOT, B SKUX aKyMyJbOBaHO OIJIKOBUM
KOMIUIEKC, TOMY BIH € IIIHHOIO CHUPOBUHOIO OTPMMAHHS POCIMHHOTO OlKa Ta
130JISTIB.

Huni cnoctepiraetbesi TEHACHIIST J0 30UIbIIEHHS BUPOOHMIITBA Ta
€KOJIOT14YHOi Oe3nedHocTi oiie no0yBaHHs. [lepCrneKTMBHUM HampsIMKOM MpHU
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