MEKIYHAPOIHBII
HAYYHO-UCCJIEJOBATEJBLCKUI )KYPHAJI
ISSN 2303-9868

Meprognyecknin TeopeTndecknii U Hay4HO-NPaKTUYECKUIA XypHarn.
BbixoauT 12 pas B roa.

Yupeautens xypHana: UM Cokonosa M.B.

MnaBHbIN pepakTop: Munnep A.B.

Appec pepakummn: 620075, r. Ekatepunbypr, yn. KpacHoapmeiickas,
a. 4, xopn. A, od. 17 R
QnexTpoHHas noyta: editors@research-journal.org MeZdunarodnyj

Caut: www.research-journal.org naucno-issledovatel'skij

MoanucaHo B nevats 16.02.2015. Zurnal
Tupax 900 aka.

3akas 24007

OTneyaTtaHo ¢ roToBOro OpUriHan-makeTa. Nel (32) 2015
OtnevataHo B Tunorpadumn OO0 "Komnaxus MONUTPAGUCT" Yacts 1
623701, r. bepesoBckun, yn. TeaTpansHasg, gom Ne 1, odp. 88.

Coopnuk no pesyaprataM XXXV 3a04Hoii HaydyHOU KoH(pepennuu Research Journal of International
Studies.

3a T0OCTOBEPHOCTH CBEJICHHH, M3JI0)KEHHBIX B CTAThSIX, OTBETCTBEHHOCTh HECYT aBTOPHI. [lomHOE mim
YaCTUYHOE BOCIPOU3BEACHUE WM Pa3MHOXKEHHE, KaKMM Obl TO HU OBLJIO CIOCOOOM MaTepHualios,
OITyOJIMKOBAaHHBIX B HACTOSAIIEM M3JIaHHUH, JIOTTYCKAEeTCsl TOJIBKO ¢ MMCBEMEHHOTO Pa3perieHusi aBTOPOB.

Homep cBunerensctBa o peructpauuun B denepanbHoil Ciyx0e mo Haa3opy B cdepe CBs3H,
MH(OPMaLIMOHHBIX TEXHOJOTUN U MaccoBbIX koMmmyHuKauuii: [IA Ne ®C 77 — 51217.

UneHsl peIKOJIeTHH:

®dunonornyeckue Hayku: Pactsaraes A.B. a-p dpunon. Hayk, CnoxeHwukmHa tO.B. g-p dunon. Hayk, Wtpekep H.10. k.dpunon.H., Bepbuukasa O.M. k.connon.H.
TexHuyeckue Hayku: MauypuH M.B. g-p TexH. Hayk, npod., Pepoposa E.A. A-p TexH. Hayk, npod., Fepacumosa J1.I"., A-p TexH. Hayk, Kypacos B.C., A-p TexH. Hayk,
npod., OcbkuH C.B., A-p TexH. Hayk, npod.

Menarornyeckue Hayku: JlexxHesa H.B. g-p nea. Hayk, Kynukosckasi N.9. a-p ned. Hayk, Cavikuna E.I. a-p neqd. Hayk, JlykesiHoBa M.W. A-p neqd. Hayk.
Mcuxonornyeckue Hayku: Masunos B.A. a-p ncuxon. Hayk, PoseHosa M.W., 4-p ncuxon. Hayk, npod., iBkoB H.H. 4-p ncmxon. Hayk.

®dusmko-marematuyeckmne Hayku: Llamonuu M.B. g-p dms.-mart. Hayk, (ne3ep A.M. g-p dus.-mat. Hayk, CBucTtyHoB tO.A., A-p dun3.-maT. Hayk, Npod.
lFeorpadmyeckme Hayku: YMmbiBakuH B.M. a-p reorp. Hayk, K.TexH.H. npod., bpeines B.A. a-p reorp. Hayk, npod., Orypeesa I".H., a-p reorp. Hayk, npod.
Buonoruyeckune Hayku: bynanbiii tO.M. a-p 6uon. Hayk, AHuknH B.B., a-p 6uon. Hayk, npod., EcbkoB E.K., A-p 6uon. Hayk, npod., Weymxen A.X., A-p 6uon. Hayk,
npod.

ApxutekTypa: AHkoBckas t0.C., A-p apxuTekTypbl, Npod.

BeTepuHapHble Hayku: Anves A.C., 4-p BeTepuHap. Hayk, npod., TatapHukosa H.A., A-p BeTepuHap. Hayk, npod.

MepununHckue Hayku: Measeaes W.H., a-p mea. Hayk, A.6uon.H., npod., Hukonbckuii B.W., a-p med. Hayk, npod.

UcTopuyeckne Hayku: Meeposuy M.I. O-p UCT. HayK, K.apxuTekTypbl, npod., bakynuH B.W., a-p nct. Hayk, npod., bepanHckux B.A., A-p ucT. Hayk, JIéBoukmHa
H.A., K.MCU.HaYK, K.9KOH.H.

Kynbtyponorus: Kyuenkos M.A., A-p KyNbTyponoruu, K.uCKycCTBOBEAEHNUS.

UckyccTtBoBeaeHue: KyueHkoB M.A., A-p KyNbTyponoruu, K.MCKyCCTBOBEAEHNS.

dunocodyckue Hayku: Netpos M.A., a-p dunoc. Hayk, BeccoHos A.B., a-p dunoc. Hayk, npod.

Opuaunyeckue Hayku: pyaubiHa J1.10., A-p topug. Hayk, npod., Kocterko P.B., o-p topua. Hayk, npod., Kambiwaxckuii B.M., a-p topva. Hayk, npod., MasypeHko
A.N. p-p topua. Hayk, MewyepsikoBa O.M. a-p topua. Hayk, Eprawes E.P., a-p topua. Hayk, npod.

CenbCcKkoXo3ANCTBEHHbIe Hayku: Baxos B.M., a-p c.-x. Hayk, npod., Pakos A.lO., A-p c.-x. Hayk, Komnaukuin B.W., a-p c.-x. Hayk, npod., HukmtuH B.B. g-p c.-x.
Hayk, HaymkuH B.T1., o-p c.-x. Hayk, npod.

Couuonoruyeckue Hayku: 3amapaesa 3.I1., a-p coumnon. Hayk, npod., Conogosa I".C., A-p coumon. Hayk, npod., Kopabnesa I'.B., a-p couumon. Hayk.

Xumnyeckue Hayku: A6aves KXK., g-p xum. Hayk, npodp., Menbgelos A. g-p XuM. HayK.

Hayku o 3emne: NopsivHoB IM1.M., a-p reon.-muHepan. Hayk, npod.

JKkoHoMUueckmne Hayku: bypga A.l., A-p aKoH. Hay, Npod., JIéBouknHa H.A., A-p 3KOH. HayK, K.UCT.H., JlamoTTke M.H., K.9KOH.H.

MonuTtnyeckune Hayku: 3aseplumHckuin K.®., o-p nonut. Hayk, npod.

®dapmaueBTHMYeckue Hayku: TpuHeesa O.B. k.cbapm.H., Kanwesa H.L., a-p dbapm. Hayk, Epodreea J1.H., a-p dpapm. Hayk, npod.

ExaTtepuHOypr - 2015



OrNABJIEHUE

OPU3NKO-MATEMATUYECKUE HAYKH / PHYSICS AND MATHEMATICS 4

OCHOBHBIE BOITPOCBI ECTECTBO3HAHHUA 4
CINIEKTPAJ/IbHO-/TIOMUHECLHEHTHBIE CBOMCTBA KPUCTAJIJIOB OKCOTAJIOTEHU/IOB BUCMYTA 10
KBOITPOCY O TEHAEHLI WU AJIbTEPHATUBHOTI'O UCI10/Ib3OBAHUA BUO-OBBEKTOB HAPAZY U

B3AMEH HAHO-OB'BEKTOB IIPU UCCJIEJOBAHUM OIITUYECKUX CBOMCTB MATEPUAJIOB 12
INPUPOCT LHEJBIX ITPOCTBIX YU CEJ 16
AHAJIUTUYECKOE PEIIEHUE HEJIMHEMHOT' 0 YPABHEHU A 3/IJIMIITUYECKOTI 0 MAATHUKA 31
NOAK/IIOYEHHUE GPS K MK, PASBPABOTKA AJITOPUTMA ABUXKEHUA POBOTA I10 GPS 33
OPTAHU3ALIUA CONPAXKEHUA JATUUKOB C AHAJIOTOBBIM BbIX0/A0M C IIK U IEMOHCTPALIMENA
B MATLAB 34
PA3PABOTKA CWJIOBOI'O MOAYJIA A4 YITIPABJIEHUA ABUT'ATE/IAMU IIOCTOAHHOI'O TOKA HA
OCHOBE CXEMbI H-MOCT 36
XUMHWYECKHUE HAYKH / CHEMISTRY 38
METO/AbI OKUC/JIUTE/IBHOTO OBECCEPUBAHNA B ITPUJIOKEHUHU K AU3EJIBHOMY TOILJIUBY 3A0
«BAHKOPHE®Tb». 38

B/IMAHUE CYMMAPHOTI'O COAEPXKAHUA OKCUA OB INEJTOYHBIX METAJIJIOB HA XAPAKTEP
(Me',Me"), 0 - SiO

B3AMMOPACIIPE/IEJIEHUA LIEJTO0YHbIX MOHOBB CTEKJ/IAX CHCTEM 2 o
JAHHBIM CIHEKPOCKOITMYECKUX UCCJIEJOBAHU 40
CIIOCOBBI TOJIYYEHHUS U CBOMCTBA KOMITIO3ULIMOHHBIX MATEPHUAJIOB B CHCTEME CTEKJIO -
CJII0JIA 45
BJIUAHUE ®EHUJIBUTYAHUIUHA HA KUHETUKY PEAKLIMM BBIJIEJIEHUA BOJOPO/IA HA YKEJIE3E
B KUCJIBIX XJIOPU/IHBIX CPEJAX 47
BJIMSIHUE JJOBABOK KF HA 3JIEKTPOBOCCTAHOBJIEHUE KPEMHMUS HA CTEKJ/IOYTJIEPOJAHOM
3JIEKTPO/IE U3 PACIIJIABA NAI-KI-K;SIF. 49
BUOJIOTUYECKHUE HAYKH / BIOLOGY 52
PA3HOOBPA3HE IICUXPOTOJIEPAHTHBIX MUKPOOPTAHHU3MOB B ATMOC®EPHbBIX A3P030J11X
3AINIAIHOM CUBUPU 52
CPABHEHUE KAYECTBEHHBIX U KOJIMYECTBEHHbBIX TIOKA3ATEJIEM IEHOOBPA30BATEJIEN
[JIA3MbI CBUHOM KPOBU C EE AHAJIOTAMU. 56

K BOIIPOCY BUOJIOTUYECKOW BE3OIACHOCTH 03EPA YKUXKHIIKOE IICKOBCKOM OBJIACTH 58
BOJIHOBAAl JUHAMMKA OHTOTEHE3A JIMCTHEB 3ATPA3HEHHOM 0K0J10 ABTOMOBUJ/IbHOM

AOPOTI'U JIUIIbI 59
COCTOAHME KYJIbTYP COCHbI B MBITHIIIMHCKOM JIECONAPKE HIT «/JIOCUHBIHA OCTPOB» 69
HOBBIE IIITAMMBI, BbIJIEJIEHHBIE U3 TIPUPO/IHBIX ITONYJ/IALUA PU3OBHUI TPUAMYPbhA 70
TEQJIOTO-MUHEPAJIOTUYECKHUE HAYKH / GEOLOGY AND MINERALOGY 72
JIMKBUJALIUA CKBAXKUH ATKM METO/10M CO3JAHUA ECTECTBEHHOTI'O ®JIIOUJ0YIIOPHOI'O
JKPAHA, ETO OCOBEHHOCTHU U ITPEUMYILIECTBA 72
COPBEHTBI AJ1A TUKBUJALIUU HE®@TAHBIX PA3/IMBOB HA OCHOBE BEPXOBBIX
CJIABOPA3JI0KUBIINXCA TOP®OB TOMCKOM OBJIACTH 77
AHAJIA3 TEOJIOTUYECKHUX OCJIOKHEHHH B HAIIIPOAYKTUBHBIX OTJIOXKEHUAX HA
ACTPAXAHCKOM I'KM 79
METOAUKA U PE3YJIbTATBI KOMIIJIEKCHOT'O UCCJIEAOBAHHUA MUHEPAJIBHOI'O COCTABA U
CTPYKTYPbI YPOJIUTOB 83
MOP®0JIOTUA U CTPYKTYPA YPOJIUTOB (MOYEBbIX KAMHEW) 88
PHYSICAL-MECHANICAL AND MINERALOGICAL-PETROGRAPHICAL CHARACTERISTICS OF THE
GRANODIORITE OF “LOZJANSKA REKA”, VILLAGE OF KRUSEVICA (WESTERN MACEDONIA) 91
CE/IbCKOXO3ANCTBEHHBIE HAYKM /AGRICULTURE == 97
BJIMAHME AJIMTEJIbHOTO IPUMEHEHUSA YIOBPEHU HA MUKPOBOILIEHO3 JIYTOBOM
YEPHO3EMOBH/IHOM IOYBBI 97

MEXKPEPMEPCKAA KOOINEPALIUA ITPU UCITO/Ib30BAHUU TEXHUKHU 98



3UMOCTOMKOCTb COPTOB BUHOT'PA/IA B YCJIOBUAX H0?KHOM JIECOCTEITM OMCKOM OBJIACTHU100
YPOBEHb TOBAPHOCTU ®EPMEPCKUX X039 CTB 101
BbIBEJIEHUE HOBBIX COPTOB COM B [IPOLIECCE ITIPOM3BO/ICTBA OPUTMHAJIbHBIX CEMSH 104



4. Paxun B.M., KarkoBa B.M., MaxkeeB b.A. HepaBHoBecHas KpucTajiM3alys OKcajara KaJblMs B BOAHBIX pacTBopax. K.
«Bectuuk», Uacrutyt reonorun Komu HIT YpO PAH, Hos6ps, 2005, Ne 11. C. 5-9.

5. Karkosa B.1. MoueBsie kamun: MuHepanorus u reHesuc // CeixreiBkap: Komu nayanstit neatp YpO PAH, 1996. — 88 c.

6. KarkoBa B.U., Pakur B.M. DOnurenernyeckas kpucrawmsanus B yponurax / Opranundeckas MuHepanorus: Matepuanst [V
Poccniickoro coemanus ¢ MexIyHapoaHbIM ydactueM. Yeprnoronoska: UIIXd PAH. 2013. C. 11-13.

7. TonoBanoBa O.A. BuomuHepanorus MOUYEBBIX, KEITYHBIX, 3yOHBIX M CIIOHHBIX KaMHEeW M3 opraHusma ueinoBeka: [lucc... nm-pa
reon.-muHep. Hayk. — CII6, 2007. — 333 c.

8. Coxon 3.B., Hurmarynuna E.H., MakcumoBa H.B. Cdeponutsl okcanaTta KaJblus B I0YEUHBIX KAMHAX: MOP(QOJIOTUS U YCIIOBUS
oOpa3zoBanus // Xumus B nHTEpecax ycroiuuBoro passurus. 2003. Ne 11. — C. 547-558.

9. 3y3yk ®.B. Munepanorus yponuroB: Monorpadust, B 3-x T. T.1: Pacnpocrpanenne ModekaMeHHOH OONE3HM Cpell HACEIICHUS
mupa (Ha ykp. s3bike). — JIynk: M3a-Bo «Bexxa» BonbiHckoro roc. yH-ta, 2002. — 408 c.

10. Maxk-Konnenn JI. Bruomunepanorus ¢ocharos u dpusnonornueckas MmuHepanusanus. Pochop B okpyxkaromeit cpene / M.: Mup,
1977. - C. 462-481.

11. Lowenstam H.A. Minerals formed by organisms // Science. — 1981. — Vol. 211, Ne 4487. — P. 1126-1131.

12. Lowenstam H.A., Weiner Sh. On the biomineralization. N.Y. // Oxford Univ. press. 1989. — P. 324.

13. TMonuenxko AK. PurMuuHOCTh — 00Iuast 3aKOHOMEPHOCTb Da3BUTHs KMBOrO M KocHoro BemecrBa // CO.: Tesucw 1-i
MesxrocynapcrBeHHOH KoH(. «broMmuHepanorus-92» (Bble3nHas ceccusi YKPamHCKOro MHHepajornieckoro obmiecrsa 12-13 mast 1992,
Jynk). — 1992. — C. 21-22.

14. Tlommenko A.K., CeBoctpsiHoBa O.A., OpioB A.A. CuMOHO03 KMBOTO M KOCHOTO BemiecTBa B yponurtax // M3Bectust Tomckoro
nonuTexanueckoro yausepentera — 2010, —T. 317. —Ne 1. — C. 10-15

15. Tlommenko A.K., Bomenko B.C., CeBoctbsiHoBa O.A. B3auMOCBS3b OpPraHMYECKMX M HEOPTaHMYECKHX BEIIECTB IPH
(dbopmupoBaHUK MOYEBbIX KaMHell // Bromnerens cubupcekoi Meaumuasl. — 2012 — T. 11.-Ne 2. — C. 52-58.

16. CeoctbsHoBa O.A. MUHEPAIOro-reOXMMHYECKHE OCOOCHHOCTH ypOIUTOB TOMCKOro paiioHa U UX CBs3b ¢ (JaKTOpPaMU IIPUPOTHON
Cpeibl U TEXHOTCHHOT 0 BO3JEUCTBUS. ABTOped. AUC... KaHA. reoll.-MuHep.HayK. — Tomck, 2012. — 20 c.

References

1. Yushkin N.P. Biomineral interactions. From biomineralogy to a vitamineralogiya//Mineralogy and life: biomineral interactions:
Materials II of the international seminar. Syktyvkar, 1996. —P. 7.

2. Korago A.A. Introduction to biomineralogy//St. Petersburg: Subsoil, 1992. — 280 p.

3. Srebrodolsky B.I. Biological mineralogy. — Kiev: Naukova thought, 1983. — 102 p.

4. Rakin V.I, Katkova V.1, Makeev B.A. Nonequilibrium crystallisation of the oxalate calcium in the water solutions. «Messenger»,
Komi scientific center of the Ural Office of the Russian Academy of Sciences, November, 2005, No. 11. P. 5-9.

5. Katkova V.1 Uric stones: mineralogy and genesis//Syktyvkar: Komi scientific center of the Ural Office of the Russian Academy of
Sciences, 1996. — 88 p.

6. Katkova V.I., Rakin V.I. Epigenetic crystallization in the uroliths//Organic mineralogy: Materials IV of the Russian meeting with
the international participation. Chernogolovka: IPHF Russian Academy of Sciences. 2013. Page 11-13.

7. Golovanova O.A. Biomineralogy of urinary, biliary, dental and salivary stones from a human body. Theses... doctors of geologic
and mineralogy sciences. St. Petersburg, 2007. —333 p.

8. Sokol E.V., Nigmatullina E.N. falcon., Maksimova N.V. Sferolith of calcium oxalate in nephroliths: morphology and conditions of
education//Chemistry in interests of a sustainable development. 2003. No. 11. — P. 547-558.

9. Zuzuk F.V. Mineralogy of urolithes: The monograph, in 3 t. T.1: Distribution of an urolithic illness among a world’s population (in
Ukrain).—Lutsk: Publishing house of "Vezha" of the Volynsk state university, 2002. - V 1. — 408 p.

10. Mac-Connell D. Biomineralogy of the phosphates and physiological mineralization. Phosphorus in environment//M.: World, 1977.
—P. 462-481.

11. Lowenstam H.A. Minerals formed by organisms // Science. — 1981. — Vol. 211, Ne 4487. — P. 1126-1131.

12. Lowenstam H.A., Weiner Sh. On the biomineralization. N.Y. // Oxford Univ. press. 1989. — P. 324.

13. Poliyenko A.K. Rhythm is the general regularity of development of live and inert substance. Theses of Ist Interstate
"Biomineralogy-92" conference (visiting session of the Ukrainian mineralogical society on May 12-13, 1992), Lutzk, 1992. — 21-22 pp.

14. Poliyenko A.K., Sevostyanova O.A., Orlov A.A. Symbiosis of live and inert substance in urolithes //News of Tomsk polytechnic
university, 2010, V.317, Ne 1, 10-15 pp.

15. Polienko A.K., Boshchenko V.S., Sevostyanova O.A. The relationship of organic and inorganic substances in the formation of
urinary stones //Bulletin of the Siberian medicine. — 2012, V.1. — Ne 2. — 52-58 pp.

16. Sevostyanova O. A. Mineralogo-geokhimistry peculiarities of the uroliths of the Tomsk region and their communication with the
factors of environment and technogenic influence. Theses... candidate of geologic and mineralogy sciences. — Tomsk, 2012. — 20 p.

Spasovski O.' Spasovski D.?
1Faculty of Natural and Technical Sciences, “Goce Deléev” University, Goce Deléev 89, MK-2000, Stip, Republic of Macedonia 2
Netcetera DOOEL, Skopje, orce.spasovski@ugd.edu.mk, spasovski.daniel@gmail.com
PHYSICAL-MECHANICAL AND MINERALOGICAL-PETROGRAPHICAL CHARACTERISTICS OF THE
GRANODIORITE OF “LOZJANSKA REKA”, VILLAGE OF KRUSEVICA (WESTERN MACEDONIA)
Abstract

The granodiorite of the Lozjanska Reka, western Macedonia, has been examined in order to determine the possibility to be used as an
architectural stone. The samples were taken from the surface parts, and the results from their physical and mechanical examination have
shown that rock mass itself satisfies all requirements form the use as architectural stone according to the state standards of R. Macedonia.
Also the quality of the stone is greater in the deeper parts of the terrain where the influences from the outside have a very small effect. This
stone does not have highly decorative features but it has a very fine grained structure which has a positive effect for the technical
characteristics and for the being a subject for processing.

Keywords: granodiorite; Lozjanska Reka; architectural stone; mineralogic-petrographic composition; physical-mechanical
characteristics

INTRODUCTION

The granodiorite of Lozjanska Reka is located about 6.0 km north-west from the Caniste village and about 0.5 km south-east from the
village of Krusevica, in the series of gneisses which has been broken through with granite and granodiorite as part of the metamorphic
complex of the Pelagon (Fig. 1). This area is geographically close to Selecka Mountain. The largest water artery in this part of the terrain is
Canigka Reka which has Lozjanska Reka, Krusevitka Reka and Kosovska Reka as its confluents. In the past period, up to now, in search of
good quality granite, many other regions have been researched on many occasions in the area of Mariovo, but no significant results have
been received. Stojanov (1958, 1960, 1968 and 1974) has researched these terrains and distinguished many varieties of gneisses, mica
schists, amphibolite and granitoid rocks. Some of the scientists stated some conclusions which concern the entire Pelagon and believes that in
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the beginning of the Algonquian orogenic movements a progressive metamorphosis has been done in the lower Precambrian complex and
towards the end of the orogenic movements, granodiorit-adamelite masses have taken root.
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Fig. 1. Map of the R. Macedonia with position the locality “Lozjanska Reka”

In the period of making the Basic Geologic Map of SFRY the authors of the leave Vitoliste (DumurdZzanov, Hristov, 1976a, 1976b) and
Prilep (Rakicevi¢, Stojanov, Arsovski, 1965a, 1965b) processed the leave content of the rocks of the leave Vitoliste where the granodiorite
Lozjanska Reka belongs.

Dumurdzanov (1985) explores the granitoids in details and concludes that they are mainly represented with granodiorite (70%) and
quartzdiorite (20%), and less with quartz monocytes and granites.

METHODOLOGY

The location Lozjanska River is explored using terrain and laboratorical explorations. The terrain explorations have provided the
distinguished insight of the terrain, familiarization with its geological and structural-techtonic characteristics, as well as the collecting of
representative samples from the granodiorite for defining their chemical and mineralogical composition, structural-textural and physical-
mechanical characteristics.

The mineralogic-petrographic research have been done at the Faculty of Natural and Technical Sciences in Stip, while the chemical
content of the granodiorite of the determined in the chemical laboratory of the Faculty of Natural and Technical Sciences with the instrument
AES-ICP. The research of the physical-chemical characteristics was performed in the laboratory at the Faculty of Civil Engineering in
Skopje. The examinations were performed during 2010. Because the rock masses are not well disposed, the samples were taken from the
surface of the terrain. As a consequence, in the samples are some cracks that result from the great influence of the atmosphere. However, the
examinations of the samples have shown credible values of their physical-mechanical characteristics. It is certain that the samples from the
greater depths would give much better results.

GEOLOGIC FEATURES

In the geologic structure of the area that is included in our observation and research there are three types of rocks that included:
muscovite gneisses, granodiorite, amphibolite and deluvial sediments (Fig. 2). The muscovite gneisses are outspread in the northern and
north-eastern part of the researched area. They are characterized with grey colour with glittering radiance from the leaves of muscovite which
can clearly be noticed. They are characterized with slightly distinguished parallel schistosity texture. The structure of the gneisses is grano-
lepidoblastic with slightly distinguished striped texture. The main minerals in the rock are: quartz, feldspar and mica. The participation of
salic and femic minerals is approximately equal in quantity, i.e. the salic are slightly more present. The quartz is found in xenomorphic
crystals as well as in feldspars. The feldspar is K-feldspar — orthoclase, plagioclase. The orthoclase is fairly clayed while the plagioclase is
more strongly clayed. The plagioclase is albite to intermediate plagioclase. It is rare to find some larger xenomorphic crystals of orthoclase,
as porphyroblastic.

The mica is represented with muscovite and biotite. The secondary minerals are the epidote, rarely granite and mining mineral in
irregular shapes. The epidote is quite common in long crystals and is regularly associated with mica lines. The apatite and the zircon are
accessory minerals. Amphibolite appear as relatively sharply distinguished concordant stripes or irregular bodies. These rocks vary from
light to dark-green, minisculeto largely granular, mostly schistified, rarely massive. The main minerals present with in the mare amphibol,
oligoclase, andesine, less present are albite, oligoclase and epidote, while the granate, zoisite, biotite, diposide, titanite, quartz and rutile vary
with their presence. They are often presenting minor quantities, locally they are present as important minerals.
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Fig. 2. Geological map of the locality “Lozjanska Reka”
1. deluvial sediments, 2. amphibolite, 3. granodiorite, 4. muscovite gneisses, 5. elements of foliation, 6. elements of fissures, 7. research
area.

Based on the structural-textural characteristics and the mineralogical composition, there are two basic varieties with in the granodiorites
including porfirical granodiorites and massive to medium to largely granular granodiorites. Based on the microscopical exploration,
significant varieties within the mineralogical composition of the grandiorites is seen, especially within the massive type. Porphyroidical
grandiorites are grey, largely granular rocks with prophyric structure and massive texture.

They are comprised of plagioclases, K-feldspar, quartz and biotite as main minerals, and titanite, granite, apatite and zircone as a side
minerals. As a result of the secondary changes the chlorite, epidote, zoisite, sericite, kaolin and limonite matter are present. The massive
granodiorites are not completely homogenous in it’s composition and there are significant varieties regarding the presence of certain
minerals. In distinguishhed partitions the K-feldspar are more present and the rocks represent quartz monocytes or granites and on some
occasions when they are present less then 5% the same cross over to quartz diorite. The massive granodiorites are grey to dark-grey, medium
to largely granular. They are comprised of plagioclase, caliumfeldspate, quartz and biotite as main minerals, and apatite, titanite, amphibole,
zircone, granite and magnetite as a lesser frequent minerals.

Secondary there are the epidote, zoisite, sericite, albite, chlorite, kaolin and limonite matter. The deluvial sediments are largely dispersed
on the Selecka Mountain in the valley of the Krusevicka Reka (Figure 2). The sediments represent the material from the granodiorite sand
metamorphic rocks.

PETROGRAPHIC-MINERALOGIC CHARACTERISTICS

There were some representative samples from the locality Lozjanska Reka selected for the mineralogic-petrographic examinations. 5
petrographic samples were examined with a polarized microscope with transmitted light, brand Leitz, Wetzlar, Germany. The mineralogic-
petrographic examinations were performed at the Faculty of Natural and Technical Sciences, Institute for Geology, by the author of the
paper. The granodiorite is characterized with medium to large grained structure and light grey-pink colour equally present throughout the
entire sample (Figs. 3 and 4). The mineral grains are most common with the size of 4 to 5 mm, but there are also grains with the size of 1 cm.
On a microscope it can be seen that they have hypodiomorphic grain structure (Figs. 5 and 6). The main minerals are: quartz, plagioclase,
orthoclase and biotite. The plagioclase is clearly defined and is present as hypodiomorphic and irregular crystals, lengthened and wider
rectangular shapes.

The plagioclase is strongly metamorphized and the products are the epidote and the coesite, but also there is a zonal allotment and
intense alterization of the plagioclase in the middle parts. The plagioclase is more present that the orthoclase and the quartz. According to the
altered products and the weak zonal allotment, the plagioclase is intermediate, i.e. andesine-labradorite weakly acid. The orthoclase is
xenomorphic, fresh and poorly clayed, and regularly poikilitic incorporates smaller crystals in the plagioclase and the biotite.

The orthoclase is weakly microclinised at separate crystals. The biotite is present in large square leaves and smaller rectangular leaves
outspread — separate and in places grouped in small clumps. It has clear brown pleochroism. The biotite contains idiomorphic spires-
microlites on the zoisite, and on the edges there are also crystals of the epidote and the apatite. The quartz is found in the interspace with
smaller xenomorphic grains. It is slightly undulose darkened which points to the fact that it has slight mechanic deformations. Allanite and
zircon are accessory minerals. The rock is quite strong, with slight cracks on it, i.e. with slight mechanic deformations which can be seen
with the slightly distinguished darkening of the quartz as well as the slightly present micro-cracks at the orthoclase.

Quartzdiorite is characterized with dark greygreenish color, medium grained structure with a particular slightly distinguished oriented
striped texture. The hard rock is with massive texture. The rock is constituted of quartz, amphibole, biotite, plagioclase and not so often K-
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feldspar, which are the main minerals. When the quantity is concerned, the coloured minerals (amphibole, biotite and epidote) are more
common than the salic minerals. Probably, the rock is additionally metasomatic feldspatized. Na-feldspar is present in large irregular crystals
which include many inclusions and crystals from epidote — zoisite and amphibole. With separate albites, some polysynthetic lamellas can be
seen. K-feldspar is less present and mostly in a shape of xenomorphic crystals. The quartz is present in xenomorphic grains in the interspace
of the remaining minerals. It is clearly evident that the coloured minerals are present with irregular shape of the crystals with different
orientation, i.e. the crystals of the amphibole and the biotite are presented vertically and sidelong with a given slightly distinguished oriented
texture (Figs. 3 and 4). This points out that the rock apart from the metasomatic processes has gone under metamorphism from regional
retrograde metamorphism.
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Fig. 3. Medium to large grained structure of the Fig. 4. Medium to large grained structure of the
granodiorite. Crossed nicols, magnified 50x. granodiorite. Parallel nicols, magnified 50%

The amphibole is found in big square crystals and with little leave-like crystals, stretched about shapes and densely mixed with biotite
and big crystals of the epidote. The amphibole is weakly alkaline hornblende. The biotite is also present in larger and smaller leaves with
different orientation. The secondary minerals are the allanite, zoisite and mining mineral (oxide mineral), and the apatite and the zircon are
accessory minerals.

Striped muscovite gneiss has grey color with glittering radiance from the leaves of muscovite which can clearly be noticed. They are
characterized with medium grained structure with slightly distinguished parallel schistose texture. The regular pattern of minerals throughout
the sample can be seen.

— A w . : : b4 %
Fig. 5. Hypodiomorphic grain structure of the Fig. 6. Hypodiomorphic grain structure of the
ranodiorite. Crossed nicols, magnified 50%. ranodiorite. Parallel nicols, magnified 50%.

With a microscope the grano-lepidoblastic structure with slightly distinguished striped texture can be observed.

The main minerals in the rock are: quartz, feldspar and mica. The participation of salic and femic minerals is approximately equal in
quantity, i.e. the salic are slightly more present.

The quartz is found in xenomorphic crystals as well as in feldspars. The feldspar is K-feldspar — orthoclase and plagioclase so the
plagioclase is more present. The orthoclase is fairly clayed while the plagioclase is more strongly clayed. The plagioclase is albite to
intermediate plagioclase. Rarely are find some larger xenomorphic crystals of orthoclase.

The mica is represented with muscovite and biotite and they are found in not clearly distinguished lines. It is typical for the biotite that it
is bleached — barytised, so it has a fairly weak brownish interference. There is an impression that it is muscovite with separated Fe-
component with thicker irregular shapes at the leaves themselves. It is possible that it is mica-phengite. The secondary minerals are the
epidote, orthite, rarely granite and mining mineral in irregular shapes. The epidote is quite common in long crystals and is regularly
associated with mica lines. The apatite and the zircon are accessory minerals. It is a metamorphic rock which has pointed and not well
defined striped texture. he quartz is darkening while the feldspar are with cracks and altered.

CHEMICAL EXAMINATIONS

The chemical characteristics of the granitoide rocks from the Lozjanska Reka locality, KruSevica, represent a contribution to the
broadening of the knowledge for this massive on the territory of the Republic of Macedonia. This massif is evidently different from the
surrounding rocks by its content, structural-tectonic features, color and the manner of its origination. Basically, granodiorite is characterized
with homogeneous solid to compact texture, which locally turns to porphyroide. With such

arrangement and intergrowth of the mineral components, beige to greenish basic color spotted with biotite of black color is formed in
the mineral aggregate.

For more detailed presentation of the chemical content of the granodiorites from the Lozjanska Reka locality, four representative
samples were taken from the granodiorites and one sample from a light grey rock with great compactness.
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The examinations of the taken samples were performed at the Faculty of Natural and Technical Sciences with the instrument AES-ICP.
The chemical content of the analyzed samples are presented in Table 1.
Table 1. Chemical composition of the granodiorites from the “Lozjanska Reka” locality (%)
Symbol of the sample

Components Lz/1 Lz/2 Lz/3 Lz/4 Lz/5
SiO, 65.60  66.30 65.89 65.60 68.50
ALO; 16.25 16.42 16.85 16.24 15.03
Fe,0; 2.41 2.21 2.65 2.38 3.14
MnO 0.069  0.070 0.072 0.099 0.08
MgO 0.68 0.72 0.74 0.41 0.86
Ca0 431 4.56 4.56 4.09 2,93
K,O 4.78 4.75 4.92 4.94 4.29
Na,O 3.70 3.71 3.75 3.58 3.99
TiO, 0412 0423 0.431 0.334 0.20
P,0s 0.21 0.19 0.23 0.11 0.17
LOIL 1.250  0.950 0.980 0.78 0.66
Total 99.67 100303  100.923  98.563 99.85
Ba (ppm) 650 640 631 647 642
Sr (ppm) 250 265 247 250 260
Y (ppm) 22 26 27 24 25
Sc (ppm) 7 7 7 7 7

Zr (ppm) 237 242 251 240 242
Be (ppm) 2 4 3 2 4

V (ppm) 44 41 38 45 39

From the table presented it can be stated that the analyzed samples are characterized with a constant chemical content which can be seen
in the content of SiO, which is in range of 65.60 to 68.50. From the analyzed samples it can be spotted that there is a slight increase of Al,
Ca, K, Fe and Mg, but especially Al which is probably due to the additional secondary processes which the analyzed samples were
influencedly. Analysis of trace elements (Table 1) indicate a significant presence of trace elements from the ranks of Ba, Sr, Zr and V.

PHYSICAL-MECHANICAL CHARACTERISTICS

The purpose of this research is to determine the physical-mechanical characteristics of the stone and to determine the eligibility of the
material for its application in the civil engineering for the production of fractioned broken stone aggregate for concrete and asphalt
compositions and for other applications in the trade in accordance with MKS standards.

The performed analyses are in accordance with the valid standards: MKS, B.B2.009, MKS B.B8.003, MKS S.E9.021, MKS U.E9.028,
MKS SE4.014, MKS B.B8.045. The received results for the physical-mechanical characteristics of the granodiorite are presented in Table 2.

After the performed analysis of the received results it can be concluded that for a stone material of high strength to pressure, rock
breakage, high resistance to destruction and scraping, low absorption of water, compact to high transmission mass and constant to the frost
exposure.

According to the determined physical-mechanical characteristics, the examined stone from the rock of the village of Krusevica locality
is a eligible stone and it can be applicable in various fields as well as in civil engineering, as the following:

— production of concrete mixtures,

— production of bitumen layer,

—  production of road metal.

Table 2. Results of the physical-mechanical characteristics

No  Analysis Method Unit Symbol Results from Conditions for quality:
according to the BET.MKS B.B2.009
MKS analysis BNS/MKS U.E9.021/028
AB/MKS U.E9.028

1 Compressive strength B.B8.012 MPa opmin 146.30 BET/min. (80;160)

in dry conditions opmax 185.40 BHS/min (100)
opsred 171.90 AB/min. (120;140;160)
Buffer/min.(100;120)

2 Pressure strength in B.B8.012 MPa opmin 116.20 BET/min. (64;128)
water satiation opmax 146.20 BHS/min (100)
condition opsred 134.60 AB/min. (120;140;160)

Buffer /min.(100;120)

3 Pressure strength after B.B8.010 MPa opmin 104.60 /

25 frost cycles opmax 161.80
opsred 142.40
4 Water absorption B.B8.010 % (m/m) U 0.167 BET/min. (1.0)
AB/min. (0.75;1.0)
Buffer /min.(1.0)

5 Resistance to B.B8.01S cm’/50 cm’ Ab 8.40 BET/min. (35.0)
destruction and AB/min. (12.0;18.0;35.0)
scraping

6 Volume capacity with
cavities and cracks B.B8.032 kg/m® Y 2745 (2000-3000) kg/m®

7 Volume capacity
without cavities and B.B8.032 kg/m® Vs 2775 (2000-3000) kg/m*
cracks

8 Degree of density B.B8.032 % (mm)/ G 98.74 /

9 Porosity B.B8.032 % (m/m) P 1.26 /

10 Consistency to ice B.B8.001 Damage and M No loss of the ~ BET/min. (5.0)
exposure loss (g) weight, AB/min. (5.0)

damage Buffer /min.(10.0;12.0)
and cracks
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CONCLUSION

The samples were taken from the surface parts of the terrain where the influences from the outside are quite intense. In the deeper layers
of the ground, the rock mass is found as blocks and less affected by the atmospheric influence which enables a better quality. Based on the
received results from the analyses it can be concluded that it can be used as an architectural stone.

The rock mass is medium-granular which makes the granodiorite from Lozjanska Reka to give valid the physical-mechanical
characteristics and eligibility for processing (cutting, polishing, etc.). The absence of pyrite enables endurance from the influences from the
atmosphere.

The weaknesses of this stone are the following: it has average decorative values, heterogeneous appearance. These rocks masses are
almost an easy subject to erosion in the surface parts, but they have decorative possibilities in the deeper parts.

According to the mineral-petrographic composition, structural-textural characteristics the granodiorite is quite solid and can be widely
used in the civil engineering primarily as architectural stone for production of tiles for interior and exterior use for tiling walls. The
remaining part after the cutting can be used as technical stone for aggregate with different granulation for the use of concrete and asphalt
mixtures, as well as for other building needs.

According to the mineral-petrographic content, structural-textural characteristics the amphibolites quartz-diorite can be widely used in
the civil engineering. It can be used as architectural stone, as technical stone for stone blocks and separated aggregate for asphalt and
concrete mixtures, as well as for other building needs.

Due to the great quantity of phyllo-silicates — micas it is expected the striped muscovite gneiss to have low strength characteristics and
for that reason it is not recommended for use as technical stone. The feldspars are also significantly clayed so the stone would have weak
resistance from the atmospheric influences. Generally the striped muscovite gneiss from its mineral-petrographic aspect and structural-
textural characteristics is not suitable for building purposes. It can only be found useful as electro-insulation material where the mica content
is requested.

With the received values for the mineralogicpetrographic features of the granodiorite from the Lozjanska Reka locality, it can be
concluded that it satisfies all criteria for an architectural-building stone, even some parameters are even higher that the requested ones.
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INFLUENCE OF LONG APPLICATION OF FERTILIZERS ON MICROBIOCENOSIS MEADOW CHERNOZEM SOIL
Abstract

Studied the effect of prolonged use of mineral and organic fertilizers on the ratio of the number of physiological groups of soil
microorganisms and their activities related to the process of mineralization of organic substances.
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[Mpumenenne ynoOpeHHii MEHsIET YCIOBHsI OOMTaHMS MHUKPOOPTaHH3MOB B HouBe. Ee MUKpOOHOE COOOIIECTBO BBHINONHSET (DYHKIUIO
MO/IepPKaHusl ToMeocTasa II04B, MO3TOMY OBICTPO pearupyer Ha H3MeHeHHs B cpene oOuranms. CyuTaeTcs, YTO MHKPOOPTaHU3MBI
SIBJISIIOTCSL XOPOLIMM OMOMHIMKATOPOM: OHH UTPAIOT BEAYIIYIO POJIb B KPYrOBOPOTE a30Ta, TMMHUTHPYIOLIETO POIYKTHBHOCTH OOJIBIIMHCTBA
Ha3eMHbIX dKocucteM [1]. OmHako, JIHMTENbHOE MPUMEHEHHE MUHEPAIbHBIX YIOOPESHUH MPUBOAUT K TIIyOOKUM HM3MEHEHHSM CTPYKTYPBI
KOMIUIEKCA IIOYBEHHBIX MHKPOOPTaHU3MOB, W3MEHEHHIO COOTHOLICHHS YHMCICHHOCTH (DU3HONOIHYECKUX TPy MHKPOOPTaHU3MOB,
YYaCTBYIOIIHX B Pa3IMYHbIX MUKPOOUOIOIHYECKIX MPOIeccax M 00eCIeUnBAIONINX IIO0POIHe IOUYBH [2]. YBeINUUBaeTCsl YMCIEHHOCTh
MHKPOOPIaHM3MOB, O00ECICUMBAIOIINX HEOOXOMMMBIH ypoBeHb 3(GEeKTHBHOro IuIofopoaus (aMMOHU(UKATOpBI, a30TduKCcaTOpsI),
TIOBBIIIACTCS] aKTHBHOCTH (DEPMEHTOB, yMEHBIIAETCS (PUTOTOKCUIHOCTH ITOYBBI, CO3/[aBaeMasi MUKPOOPTaHU3MaMHL.

C 1eTbIo BBISIBIICHUS BIMSHUS JUTUTEIBHOTO IPUMEHEHUS yIo0peHHi Ha TIOYBEHHBII MUKPOOOLIEHO3 OB IIPOBEAEHBI HCCIIEIOBAHMS C
JIyrOBOM YEpHO3EMOBUIHONW I0YBOM MAJIMTENBHOIO CTallMOHApHOro onbiTa, Ha onbelTHOM none ®I'BHY «Bcepoccuiickuii HaydHO-
uccnenoBarenbekuit uHCTUTYT com» PAH (Amypckas oOnacts). B TedeHue 53-x jieT B H0YBY BHOCHIIMCH yAOOPEHHS O] KaXKILyI0 U3 IATH
KYJBTYp CeBOOOOpOTa B peKoMeHayeMoil HopMme. CpeaHsist Harpy3ka ynoOpeHusiMu Ha 1 ra ceBooOOPOTHOI IIIONIa ¢ [T0 BapraHTaM OITbITa
npejcTaBieHa B Tabnuie. 13 MUHepandbHBIX YIOOpPEHHMI BHOCHIM JBOWHOH cyrepdocdar W aMMHAYHYIO CEIUTPY, W3 OPraHHMYECKHX —
noynepenpeBmmii HaBo3. B 2014 rogy mox NmeHUIy BHOCHIM aMMHAYHYIO CEJUTPY BO BCEX BapHaHTaX OMNbITA, KPOME KOHTPOJIBHOTO.
BapuanTs! onbITa pa3MeInain CUCTEMaTHYECKU B 3-KpaTHOW IIOBTOPHOCTH, IUIOLIA(b AeJIsIHKY — 180 M.

MUKpOOHONOrMYecKre aHaJM3bl TPOBOMMIM B CBEXHX 00paslax IOYBHl COrjacHo oOmenpuHaTsix Meromuk [3]. I[Tocne
MIPeABaPUTEIILHON TPOOOITOATOTOBKH OCYIIECTBISUIM KOJIWYECTBEHHBIH Y4eT CIEYIOUIMX MHKPOOPTaHW3MOB: OaKTepHi, MOTPEONISIONIX
OpraHM4ecKuii a3oT — Ha MsicormentoHHOM arape (MIIA); Oakrtepuii, YTHIM3HPYIOIIMX MHHEpPAJIBHBIH a30T, U AKTHUHOMHIETOB — Ha
kpaxmano-ammuayHoM arape (KAA). HampaBneHHOCTH MHKPOOHOJIOrMYECKHX IIPOIECCOB B II0YBE ONPENENSUTM N0 KO (GUIMEHTY
MHUHEpAIU3aluH-IMMOOI3anyu [4].

B pesynbraTe onpeneneHus YHCISHHOCTH MHUKpoopraHm3MoB B 2014 roiy ycTaHOBJIEHO, YTO B IOYBE KOHTPOJIBHOTO BapHaHTa, 0e3
MIPUMEHEHUs] yIOOpeHHuH, KOJMYECTBO aMMOHH(HKATOPOB a30Ta CHIDKAJIOCH OT (a3bl KyIIEHHs INIICHWIBI K (asze IOIHON CHEeNOCTH
(tabnuma). B mouBe BapuaHTa C IIMTENBHBIM NPUMEHEHHEM OJHHUX TOJNBKO a30THBIX yIOOpEHHH KOIMYECTBO aMMOHH(HKATOPOB OBLIO
BBIIIIe KOHTPOJISI BO BCE CPOKH HaOIIIOAeHHs; Ha (hOHE MHUHEPAIBHBIX a30THO-POC(OPHBIX YIO0OPEHUI — TONBKO B (ha3y KyLIEHHS IIISHHUIBL; a
Ha ()OHE OpraHO-MHHEPAJIbHBIX YI00peHU — B (ha3y BbIXOJA B TPYOKY.

Tabummua 1 — YncieHHOCTh MUKPOOPTaHU3MOB ITOYBHI 10 (ha3aM pa3BUTHS MIICHALIHI

Mukpoopranm3msl Ha cpenax, mitH. en. KOE/1 r
B .. Koappumm
HeceHo  ynoOpeHmii: Ha | ra | CyX. IOYBBI
Ilepron  or6opa N €HT
ceBo0OOPOTHOM Turormaan/ mox | MITA KAA
00pa31oB MuurycruH
muennny 2014 rona (aMmMOHM(UKATOPBI (MMMOOMIT3aTOPbI a
as3ora) as3ora)
Konrpons 6e3 ynobpeHuii 19,7 26,2 1,3
®aza  kymenus, | N24/N30 28,2 47,1 1,7
03.06.14 N24P30/N30 29,4 23,5 0,8
N24P30 + naBo3 4,8 /N30 20,0 40,4 2,0
Konrpons 6e3 ynobpeHuii 16,4 40,2 2,5
®dasza Beixoma B | N24/N30 36,5 28,9 0,8
TpyOKy, 23.06.14 | N24P30/N30 17,9 28,1 1,6
N24P30 + HaBo3 4,8 /N30 38,3 24,8 0,6
o . | Kontpons 6e3 ynobpenuit 11,2 27,3 2,4
e OO TND4/N30 40,1 27.9 0.7
09.08.14 ’ N24P30/N30 10,6 274 2,6
T N24P30 + nasos 4,8 /N30 13,3 25,1 1,9

YucneHHOCTh IMMOOMIIN3ATOPOB a30Ta B IOUBE KOHTPOJILHOI'O BapHaHTa Obliia HanOosee BEICOKOH B (ha3y BbIX0Ja B TPYOKY. A30THas U
OpraHo-MHMHEpaJIbHAsI CUCTEMbI Y00PEHUH MOBBICUIIM YMCICHHOCTh IMMOOHIN3aTOPOB B (ha3y KyuieHus. 1o Bcem cucremam ynoOpeHus B
(a3y BbIX0z1a B TPYOKY MX YHCIIEHHOCTb ObllIa HUJKE KOHTPOJIA, a B (ha3y CIENIOCTH — HAa yPOBHE KOHTPOJILHOI'O BapHaHTa.

Bennunna ko3¢ dunrenta MumryctuHa (OTHOIIEHHE YUCICHHOCTH UMMOOHIN3aTOPOB / aMMOHU(UKATOPOB) B KOHTPOJILHOM BapHaHTE
BO BCE CPOKM HaOJIOJeHMs Oblna BhILIE €IMHMIBI, YTO CBUIETEILCTBYET O IpeobafaHuM IIPOLIECCOB 3aKPEIUIEHHs a30Ta B JIyroBOM
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