


1. Onuc HaBYAJILHOT JUCHHUILTIHHA

«ATpOXIMIS»

I'asy3b 3HaHb, HANIPSIM NiATOTOBKU, CNEHiaJIbHICTH

AJIV3b 3HAHD

0901 ClabCBKE TOCIOAANCTRO 1 JICHUIITBO

CroerganbHICTh

203 «CamiBHUIITBO 1 BHHOIPAJIAPCTBOY

OCBITHIH CTVIIIHE «bakanaBp»

XapakTepuCcTHKA HABYAJbHOT JUCIUILIIHH
Bun HopmarusHa
3arajgbpHa KUIBKICTh TOIAH 180
Kinpkicth kpeautis ECTS 6
KUIBKICTE 3MICTOBUX MOAVJIIB 3
Kypcoswuii mpoekT (podoTa) (K110 € -

AN

dopMa KOHTDOJIIIO Ex3amen

Ioka3HUKHN HABYAJIbHOT TUCUMILIIHU /15 IEHHOI Ta 3204HOT GopM HABYAHHS

nenHa dopma HaBuanHs |3aouHa dopMa HAaBYAHHS
PiK OIATOTOBKH 3 5
CemMectD 5 9
JIeKIniial 3aHAaTTs 45 ron. -TOJL.
[MpakTUYHI. ceMIHADCHK] 3aHATTS - TOJL. - TOJL.
JIaGopaTopHi 3aHATTA 45ron. -TOJL.
Camocrtiiina podora 90 ros. TOJ.
[HAVMBIAVAITBEH] 3aBIAHHS TOJL. - TOJL.
KinbKICTh THIKHEBUX TOMUH IUTI
neHHoi (hopMU HaBUAHHSA:
ay TATOPHUX CaMOCTIHOI pobOoTH 3 rog,
CTYyJICHTA - - TOL.




2. Merta Ta 3aBJaHHS HABYAJbHOT JUCUHUILTIHU
Mera BuBueHHA nucUILIHE "Arpoximisa” mossrae y ¢GopMyBaHHI y CTYJACHTIB 3HAHHS
Ta YMIHb 13 BHKOPWCTAHHAM HOBHUX METOJIB BIATBOPECHHS POJIOYOCTI TPYHTIB,
BAKOPUCTaHH1 JOOPUB, KOMIT FOTEPHOI TEXHIKK Ta CYYaCHWX METOJIB aHAJI3Y Y CHCTEMI
TPYHT-TOOPHUBO-POCITHHA-IKICTh MPOAYKIIIi.
Arpoximisg - IHTETPOBAHA JUCITUIUTIHA, KA y3arajbHIOE€ HAYKOBY 1H(OpMAIIO 3 TaKHX
JUCITUTUTIH, K (p13WYHA, KOJIOiTHA Ta OpraHiyHa XiMis, (pI3UKO-XIMIYHI METOAM aHAJI3Y,
IPYHTO3HABCTBO, POCAWHHUIITBO, O10XiMisA, 3eMJIepoOCTBO, (hI310JI0TIA  POCIIHH,
1H(popMaTHKa, EKOJIOTIA Ta METEOPOJIOT1S Ta 1H.
3aBnannsi: popMyBaHHS y CTYIEHTIB 3HaHb Ta YMIHb 13 BIATBOPEHHS POIIOYOCTI
IPYHTY, BHUKOPHCTaHHS JOOpWB Ui 3pPOCTaHHA BUPOOHUIITBA BHUCOKOSKICHOT
CLTBCHKOTOCIIOAAPCHKOI  MpOoAyKIii ©0€3 MIKOAW HABKOJWIITHROMY CEPEJOBHINY 32
3HIOKEHH ii cOO1BapTOCTI..
VY pe3ysbTaTi BUBUCHHS HABYATLHOI AUCIIUIUTIHA CTYJACHT IIOBHHCH
= 3HATH: CTaH 1 MEPCIEKTUBY X1Mi3allli B YKpaiHi Ta CBiTi;
= TEOPIIO 1 3aKOHU arpoximii;

= XIMIYHUI CKJIaJ POCIIHH, iX )KMBJICHHS Ta METOAM HOTO PETYJIIOBAHHS,
= BJIACTHUBOCTI IPYHTY Y 3B’ SI3KY 3 JKMBJICHHAM POCJIMH 1 3aCTOCYBAaHHAM JTIOOPHB;
= METOAM XIMIYHOT MENopari IPyHTIB;

= MIHEpAJbHI OpraHiyHl Ta MIKpoAOOpHWBa, iX OTPWMAaHHA, BJIACTHBOCTI Ta
BAKOPUCTAHHS,

= OakTepiajbHI IPEmapaTH Ta PICTAKTUBYIOYl PEUOBUHU,

= TEXHOJIOTIIO Ta CXEMH BHECEHHS MOOPWB Ta XIMIYHHUX METIOPAHTIB, MAIIAHA
JUIA 1X BHECEHHA,

= CHUCTEMY 3aCTOCYBaHHS JOOPUB;

= YIO0OPCHHS OKPEMHUX KYJIbTYD;
= OaJIaHC eJIEMEHTIB XUBJICHHA

= CKOJIOT1YH1 aCMEKTH BUKOPUCTAHHS TOOPWB Ta OXOPOHA TOBKIJUIA,
» BuxopucranHas KoM FOTEPHOI TEXHIKA B arpoximii;

= arpoxiMiyHy, EKOHOMIYHY Ta EHEPTeTUYHY €(DEKTUBHICTH HJOOPHB;
= CHCTEMY arpoxiMcepBICY.

BMIiTH: BHW3HAUUTH PIBEHb 3a0€3MEUCHOCTI CUIBCHKOTOCMOMAPCHKUX KYJIBTYP
MOKUBHUMU PEUOBUHAMH, TPYHTY;

- posmi3HaTv BUIU 1 hopmMu 10OpHB;

- BCTAQHOBUTH HOPMH BHECEHHA J00pWUB Uil OJEP)KaHHS TMPOTHO30BAHOI
BPOKAWHOCTI;

- BU3HAYMTH HEOOXIAHICTh MPOBEACHHS XIMIUHOI Mejioparili Ta HOPMY XIMI9HHX
MEJTIOPAHTIB;

Po3pobutn  Meroam  yAOCKOHAJCHHS TMPUHOMIB BUKOPUCTaHHS J00pHWB 3
ypaxyBaHHSAM TPYHTOBO-KJIIMATHUYHWX, arpoXIMIYHUX, COPTOTCHETHYHUX OCOOTUBOCTEH
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Ha0yTTs1 KOMIIeTeHTHOCTeli:

3araapHi kommereHtHocTi (3K):1. 3marHicth 10 aOCTpPakTHOTO MUCIICHHS,
aHami3dy Ta CHHTe3y, 2. 3HaHHA Ta PO3YyMIHHSA MPEAMETHOI 00JacTi Ta PO3YMIHHA
npodeciitHoi aisbHOCTI; 3. 3MaTHICT 3aCTOCOBYBATH 3HAHHS y MPAKTHYHUX CUTYAIlisX;
4. HaBuukwu 3a1ficHeHHS O€3IeUHOi MIsUTbHOCTI; 5. 31aTHICTH IO MOIITYKY, 0OpOOJICHHS Ta
aHaizy iHdopmamii 3 PpI3HEX JpKepelr, 6. 3maTHICTh MpamoBaTH y KOMaHmi, 7.
[Tparaenns a0 36epexeHHs HABKOIUITHHOTO CEPEIOBHUIIIA.

(paxosi, (cneniajabHi ) KoMIeTeHTHOCTI cnietiaabHOcTI (PK): 1. 3natHicTh

BAKOPUCTOBYBAaTH 0a30Bl 3HAHHA 31 CICMIAI30BAHUX TIPO3AUIIB arpapHoi HayKH
(TUTOMIBHUIITBO,  OBOUIBHWIITBO, BUHOTPAJAPCTBO,  ATIAHUIITBO, TPHOIBHHUIITBO,
POCITMHHUIITBO, 3€MJICPOOCTBO, CEJICKINA Ta HACIHHHUIITBO, arpoXiMis, TPYHTO3HABCTBO,
MEXaHi3amisl, 3aXWCT POCAWH), 2. 3maTHICTh BHUKOPWUCTOBYBATH HABWYKH IS
BHPOIIYBAaHHA TTOCATKOBOTO MaTepialy IUIOMOBHX, SATITHUX KyJbTYpP 1 BHHOTpamdy,
PO3MHOXKECHHSI OBOUE-0aIMTaHHUX POCIHH Y BIAKPUTOMY 1 3aKPUTOMY IPYHTI Ta TpUOIB;
3. 3maTHICTh BHKOPWUCTOBYBATH Ha TMPAKTHIN OCHOBHI O10JIOTIYHI 1 arpoTEXHOJIOTIYHI
KOHIIEMIi, TpaBWja 1 Teopii, TMOB'A3aHI 3 ILIOJAOBAMH, OBOYCBUMH POCIIMHAMH 1
BAHOTPAOM; 4. 31aTHICTh HAYKOBO OOTPYHTOBAHO BUKOPHUCTOBYBATH JOOPHBA Ta 3aCO0H
3aXUCTy POCIMH 3 YPaXyBaHHAM iXHIX XIMIYHMX 1 (DI3UUHUX BJIACTUBOCTEH Ta BIUTMBY Ha
HABKOJTUIITHE CEPeNOBUINE; 5. 3AaTHICTh BUKOPUCTOBYBATH (DaKTH 1 JIOCBIJ HOBITHIX
CYy4YaCHUWX JIOCATHEHB Y CaIIBHUIITBI 1 BHHOTPAIAPCTBI.



»

IIporpama Ta cTpyKTypa HABYAJIBLHOI AU CIHUTLIIHA JJIs1 TOBHOT0 TEPMiHY
JeHHOT (opMU HABYAHHS

Bun HaBuanbHOI
JisUTBHOCTI CTYACHTIB

Mony b (po3aii, 60K 3MICTOBHIX MOJYJIIB)

OOcsir TOIUH IS OKPEMUX BHUIIB
HABYAJIbHUX 3aHITh 1 CAMOCTIHHOI poboTH

Ne 3/mt Hassa

Jlabopa

Jlekuii :
TOpHI

CamocriiiHa pobora

[Tinrorosk
a 110
3aHSTh

TanuBig
3aBIaHH

pasom

—

3

6

HasuanbHa AiSJIBHICTD i1 YaC HABYAJIBLHUX 3aHSTh

1. Konoo6ir, perymwoBaHHss Ta  0ajaHc

NMOKHUBHHUX PEYOBHH Y 3eMJIepo0cTBi

I~

10

4

14

1.1 Beryn. Ilpenmer 1 MmeToau arpoximii i
i B3a€MO3B'SI30K 3 {HIIMMY
ArPOEKOJIOTIYHUMU TUCIUTITIHAMH.
Icropiss  po3BUTKY  arpoximii, poJjb
BITUM3HSHUX Ta 3apyOlKHUX BYEHUX Y
O3BUTKY arpoxiMiuHOi HayKH.

1.2 XimMiuHUH CKJIaj POCIIUH, JKUBJICHHS]
[POCJIMH, BUMOTH 1O YMOB JKHMBJIEHHs. PoJH)
MiKPOEJIEMEHTIB JKUBJIEHHS B )KUTTI POCIIHH.
BuHOC XIMIYHUX €JIEMEHTIB  JKUBJICHHS]
CLIIbCHKOTOCTIOAAPCHKIMH KYJIBTYyPaMHU.

MoayJibHa KOHTPOJIbHA poOOTa.

13

2.

I'pyHT, SIK J5Kepesio :KUBJIEHHSI POCJIHH

10

20

2.1 BracTuBOCTI IPYHTY B 3aJI€KHOCTI Bl
PKUBJICHHSI POCJIMH Ta  BUKOPUCTAHHS
noOpuB.

AzotHuii o r1pyHTy. biomoriyHuiy]
a30T.

2.2 Bwmict i ¢popmu docdopy B IpyHTI.
BusHaueHHsT B IPyHTI BMICTY PYXOMHX|
crionyk ¢ocopy 3a merogamu: (KipcaHosa,
HupikoBa, Madurina).

[}
o0

2.3 Bwmict 1 QopMu Kamio B IpPYHTI.
BusHaueHHsT PYyXOMHUX CHOJYK Kajilo B
rpyHTI. BHU3HAUeHHs CTymeHs pPyXOMOCTI
OOMIHHOTO KaJIIO TPYHTY.

MoayJibHa KOHTPOJIbHA poOOTa.

MiunepanbHi 1o0puBa, iX BJACTHBOCTI Ta
0C00JIMBOCTI BHKOPHCTAHHS

14

20

34

3.1 XimiuHa Memioparis IPyHTY y 3B'sI3Ky
3 SKMBJIEHHSIM POCJIHH.

3.2 JlobpuBa, ix kyiacudbikarisi,




XapAKTEPUCTHKA 1 B3aEMOMIA 3 IPYHTOM.
Knacudikamisi MiHepalbHUX O0OpUB. A30THI
moOpuBa.

3.3  Knacudikarmisi,  arpoekoJoriuHa|
xapakrepucTtrka pocopanux nodpus.

3.4 Knacudikauis kamiHUX AOOpHB.
Kamifini pynu, iX cKiaj 1 arpoeKoJorivHa
XapaKTePUCTHKA.

3.5 3HayeHHS MIKPOCJIIEMEHTIB sl
pociuH. BMIiCT HalOLIBII PO3MOBCIOIKEHHX|
MIKPOEJIEMEHTIB y TIPyHTI, POCITHHI 1 iX]
BILIUB Ha OCHOBHI MPoLEeCH
PKUTTEMISTIBHOCTI  CLIIBCBKOTOCMIONAPCHKUX

KYJIBTYP.

CTaH  BHUPOOHHMLTBA 1  3aCTOCYBaHHS]
KOMILIEKCHUX TOOPHB y KpaiHi 1 CBITI..

3.6 KommnekcHi nmobpusa. quaCHHﬁz

3.7 Opraniuni  gobpuBa. Topd i
opraniuni modpuBa Ha Horo ocHOBi. Bumw,
Ty TopQiB, IX arpoxiMivHa OLHKA.
[Mramuuuii  nocma, XIMIYHUANA —CcKmanm 1
OCOOJIMBOCTI BUKOPHUCTAHHSI.

3.8 TexHooOrisl BUPOIYBAHHS CHAEPAJIb-
HUX KyJabTyp. OcOOMUBOCTI BUKOPHUCTAHHS
COJIOMH Ha JOOPUBO.

TexHOreHHUH BIUIMB PI3HUX NOOPUB HA
HABKOJIUIITHE CEPEIOBHIIE.

30epiraHHss ~ TBEpAMX ~ Ta  PIAKHX]
OpraHiYHUX Ta MIHEpPAIbHUX  JOOpUB.
Cuctema 3axofiB IO 3MEHIIEHHIO BTPAT 3
MOOpPUB €1EMEHTIB *KUBJICHHSI T4 3MEHIIECHHS
3a0pyAHEHHS TOBKIJUIS.

MoayJibHa KOHTPOJIbHA poOOTa.

KypcoBa pobora

HaBuajibHa mpakTHKa

28

18

Bchoro roqud

45

45

90

180




Moayas 1
Jlekuist 1

Beryn. 3nadenns ximizarii 3emsiepoOcTBa Ha cyudacHomy etami. JloOpwBa, ix
MICIIC B IJBWINCHHI YPOKaWHOCTI CLIHCHKOTOCIIOAAPCHKUX KYJNBTYP Ta POIFOYOCTI
IPYHTY.

3HaueHHA OPTraHiYHWX 1 MIHEPAIBHUX JOOPWB Yy TIABUINCHHI BPOXKAWHOCTI
CUThCHKOTOCTIOAAPCHKUX ~ KYJIBTYP, TOKpPAIICHHI TIOKAa3HWKIB  SKOCTI  MPOMYKIIIi
POCITMHHUIITBA Ta 30€peXeHHI 1 MMABUINCHHI POMIOYOCTI TPYHTY. BaximBicTh
30a71aHCOBAHOTO 32 MaKPO- Ta MIKPOETIEMEHTaMH YI0OPEHHA.

Arpoximig K TEOpPeTHYHA OCHOBAa XIMi3amli 3eMJiepoOCTBA Ta CHCTCMH
arpoxXiMigHOTO 0OCITYTOBYBAHHS CLIICHKOTOCTIONAPCHKOTO BUPOOHHUIITBA B YKpAiHi Ta B
CBITI.

O6’extr arpoximii 1 i1 MICIIe y CHUCTeMI CydaCHWX HayK. 3aBJaHHS arpoximii.
IcTopis po3BUTKy arpoxiMmii K HAyKH Ta HAWBAXXIIWBIII TIeploan HOPMYBAHHS TTOTIISAIIB
Ha KUBJICHHS POCTWH. BKiTaa 3aKkOpIOHHUX Ta BITYM3HAHUX BUCHUX Y PO3BUTOK YSIBJICHB
PO KUBJICHHS POCIMH Ta YIOOPEHHA CUIbChKOTOCTONapchkmx KyibTyp. [llkoma
arpoximii B YkpaiHi.

Teopis MpoayYKTUBHOCTI POCIIMH, OCHOBHI 3aKOHHM arpoxiMii Ta iX BUKOPHUCTaHHS
JUTSI T ABUIIICHHS €(heKTUBHOCTI 0OpuB. DakToph POCTy 1 PO3ZBUTKY POCITHH.

XimMiyHMii cKJax Ta SKUBJIEHHSl pocjuH. XIMIYHWN CKJIQA POCIHH. YMOBH
KUBJICHHS POCIIMH 1 yAOOPEHHS IPYHTIB - OCHOBHE 3aBJaHHS arpoximii. KuBieHHS SK
OJIMH 3 OCHOBHUX (DaKTOpIB y KUATTI pociauH. [loBiTpsiHE 1 KOPEHEBE YKUBJICHHS POCITHH.
Ix B3aeMO3B’A30K.

Ponb okpemux Makpo- 1 MIKPOCIIEMEHTIB Y JKABJICHHI POCIIHH, iX BILTUB Ha AKICTh
CLTHCHKOTOCITOAAPCHKOT MPOTYKITIi.

BwmicT 1 CHIBBIIHONICHHS €INEMEHTIB >KWBJICHHA B POCIWHAX, TOHATTA TIPO
O10JIOTTYHUI 1 TOCMOAAPCHKUH BUHOC TOKMBHUX PEUOBHH CLIHCHKOTOCIIOAAPCHKUMU
POCITMHAMH.

CydacHe YABIICHHS TPO HAAXO/KCHHA TMOXWBHUX PEUOBWMH 1 3aCBOEHHA iX
POCITMHAMH.

Bumorn pocimH 10 yMOB JKMBJIEHHS B PI3HI Tiepiognd ix pocty. JlmHamika
BAKOPUCTAHHS MOXUBHUX PEUOBHH MPOTATOM BETETAIIHHOTO TIEPI0Y.

3aCBOEHHS POCIIMHAMH TTOXUBHAX PEUOBHH 13 BAXKKOPOZUYHHHUX CTIOJIYK.

3HaueHHs KOHIIEHTpaIli 1 peakiii pH po3umHy, aHTaroHi3My 10HiB, (1310JI0TTIHOT
3pIBHOBAKEHOCTI Ta 1HMMX (HAKTOPIB /TSl HAIXO/HKCHHS TMOXUBHUX PEUOBUH Y POCIHHH.

®dizionoriuHa peakiis cosiel (moOpws). [loxkwBHI Ccymimm aJisi BUPOITYBaHHS
pocimH. ['11ponoHika.
Moay.ab 2
Jlekuis 2

BaacTuBocTi rpyHTY y 3B’SI3KY i3 SKHBJIEHHSIM POCJHMH i 3aCTOCYBaHHSIM
noopus. Cxmax 1pyHTy. MiHepajgbHa 1 OpraHidyHa YacTHHHA TPYHTY SK JDKEPENO
CJIEMEHTIB XUBJICHHS POCITHUH. BMICT €J1€MEHTIB JKMBIICHHA POCIIHH Y PI3HUX (HPaKIIisgx
MIHEpaIbHOI YaCTHUHH TPYHTY. DOpMU XIMIYHHMX CIIONYK y IPYHTI. ['yMyc TpyHTY 1 #i0TO
3HAUEHHA JUTSl POMIOYOCTI. BMICT TOKMBHUX PEUOBHH 1 iX JOCTYIHICTD ISl POCIHH Y
pi3HUX TpyHTaX. XiMI4HI Ta O10JIOT1YHI MPOIECH B TPYHTI 1 iX POJIb B IEPETBOPCHHS
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MOKUBHUX  PEUYOBWH 1 MABHIIEHHI e(exkTuBHOI  pomodocTi IpyHTY. Poub
MIKPOOPTaHI3MIB y MPOTIEC] IEPETBOPEHHS MOXUBHUX PEYOBUH Y TPYHTI.

Buan BOMpHOi 34aTHOCTI TPYHTY, iX POJIb TIPH B3aEMOJIi TPYHTY 3 AJOOpPWBAMU 1 B
xwusneHd1 pocaud. Poms K K. I'enpotina, /1. M. IlpsanmaikoBa, A.A. IlImyka Ta 1HIIIHAX B
po3po0Ill MATaHh BOMPHOI 3AATHOCTI TPYHTY. 3HAUEHHS KOJOiAHOI (hpakiii TpyHTY I
B3a€EMO/IIi TPYHTY 3 TOOPHUBAMH.

OCHOBHI 3aKOHOMIPHOCTI, SKI BH3HAUalOTh XapaKTep B3aeMOAli JOOpHB 3

IPYHTOBUM BOUPHUM KOMILJIEKCOM.
3Ha4YeHHs KHCJIOTHOCTI IPYHTY, €MKOCTI BOMpaHHs, OyQepHOCTI, CKJaay 1 CIIiBBIIHOLIEHHS
BBIOpaHUX KaTIOHIB JUIA POIIECIB X B3a€MOII1 3 JOOPUBAMH 1 JKUBJIEHHSIM POCIIHH.

ArpoxiMigyHa XapaKTePUCTHKA PI3HUX THUIIB TPYHTIB YKpaiHW. ATpPOXIMIYHHMA
aHai3 TPYHTY 3 METOIO0 OINIHKA HOTO 3a0e3MeUYeHOCTI €JIEMECHTAMU JKUBJICHHS IS
POCITMH, BU3HAUCHHA MOTPeOH B TOOpHUBaxX 1 KOPUTYBAHHS X HOPM.

Jlekuis 3

XimiyHa MeJtiopanisi TpyHTY (BaniHyBaHHS i TincyBaHHsSI). 3HAUCHHS XIMIYHOT
Mmemioparii B Ykpaini. bamanc kambitio. BigHomeHHs ClIbChKOTOCTTOAAPCHKUX POCITUH 1
MIKPOOPTaHI3MiB A0 PEaKIli IpyHTy. baraTopiuHa /is BamHSIKOBUX MaTepiajiiB HA TPYHT.
Heiirpam3zaiis KUCIOTHOCTI. 3HEMIKOHKSHHS TOKCHYHOI il aJFOMIHIFO 1 MapraHIo.
Bruyms BamHyBaHHS Ha eDeKTUBHICTH MOOpWMB. 3HAUEHHS BAllHYyBaHHA IS 3amoOITaHHS
3aXBOPIOBAHb C.-T'. KYJIBTYDP.

BusnauenHss HeoOX1THOCTI BamHyBaHHSA 1 HOPM BalHAHUX TOOPWB 3aJICKHO Bl
KHCIIOTHOCTI 1 MEXaHIYHOTO CKJIaAy IPYHTY, BHAY POCIHH 1 CKJIaay KyJbTYP y CIBO3MIHI.
Buu BanmHsSkoBHX MaTepiaiB. BHKOpHCTaHHS B1XO/I1B IPOMHMCIIOBOCTI JIJIsS BalTHY BAHHS
IPYHTY. ATPOTEXHIYHI BUMOTH JI0 BaITHAKOBUX MaTEplaiB.

Ctpokwu 1 criocoOn BHECEHHS BaMHSHUX JOOpHB Yy TPYHT, niepion ix aii. Hopmatusu
OIIHKK PE3yJIbTATHBHOCTI BanHyBaHHA. E(EkTHBHICTH BamHyBaHHSA TPYHTY B PI3HHUX
CIBO3MIHAX.

XIMIYHHI METOJ MeJlopallli COJOHIIB - OCHOBHA YMOBA ITJIBHINCHHS POIIOYOCTI
IPYHTIB 3 JIY>KHOIO peakitiero. ['rcyBanHs K 3ax1j] MOJIMIIEHHS CONOHINB. [incyBanHs
KOHIOMMWHA 1 JonepHu. EdekTuBHICTh TincyBaHHsA. Mamman 1 MexaHizamis, 110
HEOOX1TH1 JI1 BUKOHAHHSA KOMIUIEKCY POOIT 3 BamHyBaHHS KHUCJIMX TPYHTIB 1 XIMIYHOT
MeJTiopali COJIOHIIIB.

Moayab 3
Jlekuis 4

Knacudikanis noopus. JloGprBa MpoMHUCIIOBI, MICIIEBI, MiHEPaJIbHI Ta OPraHIvHI,
MPOCTI 1 KOMITJIEKCHI MPAMOi Ta HEMPSIMOT Jli.

TexHosiorisi 30epiranHsi, MATOTOBKA i BHeCeHHSI A00puUB. TEXHOJIOTIUHI
BJIACTUBOCTI H00puB. TexHOIOTIS 3aCTOCYBaHHS MIHEPAIBHUX 1 OPraHIYHUX TOOPUB y
PI3HAX KIIMATHYHAX 30HAaX Kpainu. TWmwM CKIAJACHKUX TPHUMIMICHH 1 THOECXOBHII,
[Tputiomu 3MeHIICHAS BTpaT MOOPWB 1 iX AKOCTI TPHW TPAHCTIIOPTYBaHHI, 30epiraHHi 1
BHeceHHI. [linroroBka no0puB 10 BHECeHHs. TexHika Oe3MeKu.



3acTocyBaHHsSl MiHEepPaJbHHUX J00PUB SIK 3aXiJ 3aMo0iraHHsl 3aXBOPIOBAHHIAM
CiJIbCHKOroCmoAapchbKuX KyJabTyp. HemocraThe sxuBiaeHHs azotoM, ¢hochopoM, KallieMm
- OJTHA 3 TIPUYHH PI3HUX 3aXBOPIOBAHD CLITECHKOTOCTIONAPCHKHUX KYJIBTYP.

3HaueHHS a30Ty JJIS POCIHMH 1 OCOOMMBOCTI a30THOTrO >KUBJICHHSI. OCOOIHMBOCTI
KUBJICHHS POCIMH aMOHIMHUM 1 HITPAaTHHM a30TOM. 3JHAUECHHS MTPOOJIEeMH a30Ty B
3emutepoOcTBi B cBiTI podiT JI.M. [lpsaanmrikoBa.

Cnonykn a30Ty B IPYHTI 1 iX IEpETBOPEHHA. 3HAaueHHS OOO0OBUX POCIUH IS
30araueHHs TPYHTIB Ha a30T 1 OJEPKaHHA TPOMYKINi 3 BHUCOKAM BMICTOM OUIKA.
Kpyroobir 1 6ananc azoty B npupoi. bajzanc a3oTy B 3eMIIepoOCTBI.

A3oTHi poopuBa. Kimacumdikamis a30THHUX HOOpPHB, iX CKJIaA, BIIACTHBOCTI 1
BHKOPHCTaHHsA. AmiauHa cemiTpa. Bamasuno-amiauna cemtpa. CynbdaT aMOHIIO-
Harpito. CipuaHokucimii amoH1M. XJopua aMmoHir0. HaTpieBa 1 KajbIlleBa CEIITPH.
CeuoBuHa. Pimgkuii amiak, amiauna Boga, amiakati, KAC-28, KAC-32, noBiIbHO Ai0Ul
azoTHl naoOpwBa. [lepeTBopeHHs a30Ty AOOpPWB Yy TPYHTI 1 BUKOPUCTaHHS HOTO
pocnuHaMu. BB a30THUX MOOPWB Ha Peakiiiio rpyHTOBOrO po3unHy. EdexTuHICTH
PI3HAX JAOOPHB 3aJICKHO BiJ BJIACTUBOCTEH TPYHTY, BHUJY POCIHH 1 CIOCO0Y BHECCHHS
noopus. Hopmu. CTpoku 1 cnocoOr BHECEHHS a30THUX JOOPHB i Pi3HI KyJIbTYPH.

3HaueHHA a30THHUX MOOPWB JUIS TIABUINICHHS BPOXXAWHOCTI, TOIMIICHHAS SKOCTI
MPOAYKINi B PI3HUX TIPYHTOBO-KIIMATHUYHHMX 30HAX YKpaiHH. 3axoA II1IBHINCHHS
e(heKTHBHOCTI a30THHUX JOOPHB.

®ochopHi modpuBa. Ilpobnema ddochopy B 3emmepoberBl 1 cmocodm i
po3p’s3anHsa. Ponp  dochopy B pocamHax. 3HadeHHA (GochOpHUX HOOPUB IS
MIBUIIIEHHS BPOXAiB Ta CTIAKOCTI KYJIBTYP y PI3HHUX TPYHTOBO-KIIMAaTHYHUX 30HAX
Ykpainu.

MinepanbHi 1 opraHiuHl cmoiayku ¢ocdopy B IPyHTI 1 iX TMEPETBOPECHHS.
Kpyroo6ir 1 6amanc ¢ochopy B mpupoai 1 ix meperBopeHHs. Kpyroolir 1 Gamanc
dbocdopy B Ipupol 1 TOCIOTAPCTBI.

Cuposuna ms supoOnuiTea pocdopanx nobpus B Ykpaini. PogoBuina anaTutis
1 ¢pocdoputiB y kpainax CH/JI Tta itnmmx kpainax. Kimacudikamist dochopamnx mobpus, ix
ckman 1 BrmactuBocTl. Cymepdocdar (mpoctwit 1 TOABIMHHWE, TpaHyIbOBAaHWUN 1
MTOPOTIKOTIO 1 OHUIH).

[Iperumitat. ®ochoputHe OOPOITHO 1 YMOBH HOTO €()DEKTUBHOTO BUKOPHCTAHHS.
Ponp ydueHmx y po3poOIl HpOr0 MNHTAaHHA. 3aXOJH IMABHINCHHS e(EKTHBHOCTI
dbochoputnoro OGopomHa. Tomacmuiak. Tepmodocdarn. docharnurak. 3HeTOpEHMIHA
docdar. [Tomidocharn. BukopructanHa BIIX0IB TPOMHUCIOBOCTI, SIKI MICTATH (hochop.
[lepcnexTrBu BUKOpUCTAaHHA depBOHOTO (hochopy sk mobpuBa. Bzaemonis dochopramx
nobpus 3 1pyHTOM. BOmpanus docdopuris y pizaux rpyHtax. [licmamsa docdoprmx
noopus. Hopmu, ctpoku, cnocobu BHeceHHs docdhopHrx A0OPUB miA Pi3HI KYJIbTYPH,
BuKopucTanHsa ¢ochopuux no0puB mpo 3amac. JlokambHEe BHECEHHS - HAHOUTBIN
edextuBHUE crocid BukopucTaHHs cynepdocdary. Bmaus ¢ocdopaux mobpus Ha
BpPOKal PI3HUX CUTBCHKOTOCIIONAPCHKUX KYJBTYP 1 HOTO AKICTh. METOau TiABUIIICHHS
edextuBHOCTI hochopraux mobpuB. DochopHi mOOpHBA SIK JOKEPENIO I ABHIICHHS
CTIKOCTI POCIMH TPOTH 3aXBOPIOBAHb.

Kamiiini nmo6puBa. 3HaueHHS Kamio i pociauH. OcoOIMBOCTI 3aCTOCYBaHHS
KaJIIAHAX TOOPHB Y PI3HUX TPYHTOBO-KIIMAaTHYHUX 30HAX YKpaiHU.
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Cnonykn kamro y rpyHTi. KonooOir 1 6ajmaHc ka0 B IPHPOIl 1 TOCIOAAPCTRI.
Pomosuima kamitHux coJiel B YKpaiHi Ta B 1HIITUX KpaiHax.

Knacudikamist xamiiianx ao00pwB, iX CKIaA, BJIACTHBOCTI 1 BHUKOPHUCTAHHA.
Xnopuctuii kaiiii - ocHOBHe KajiiiHe noOpuo. Kpymuokpuctamunuii cuibsid. 40%
kamiHa cute. Cipuanokucnuii kamii. Kamimarnesis 1 Kammar. Kamii-enexkropomit 1
neMeHTHUH mrut. CHpl KamiiHi coiml (CHITBBIHIT, KAPHAJIT, KaiHIT, MOMIKAJIIT, JIJAHTOSHHIT
Ta 1H.). [lomn, sk 106puBo.

B3aemonis kamiiaux 70OPUB 3 IPYHTOM. 3HAUCHHS XJIOPUIIB, CyJIb(aTiB, HATPIO 1
MarHito, K1 BXOAATh 0 CKIaAy KaTHHWX TOOPHUB, /Ul PI3HUX POCIHH. BukopucranHs
KATIHHUX JOOpHB 3ajJIe)KHO B OIOJOTIUHHX OCOOJHUBOCTCH POCIHMH 1 IPYHTOBO -
KIIIMaTHYHUX YMOB. BIUTMB BamHyBaHHSA, BHECEHHS THOK Ta IHIIAX 3aXOAIB Ha
edexTuBHICTH KamiitHUX q00puB. HopMu, cTpokm 1 cmocoOn BHECCHHS KaaidHUX T0OPUB
171 Pi3HI KyJeTypu. Brums kamiiiHux 100puB Ha BPOXKAHHICTG 1 SIKICTh MPOAYKIIIT PI3HUAX
KYJBTYP.

Bukopucranas kamiHuX A0OPWB MPH 1HTEHCUBHUX TEXHOJIOTISIX BUPOITYBaHHS
CLTBCHKOTOCIIOAAPCHKUX KYJBTYDP.

KommexkcHi mo6puBa. IloHATTS npo KOMIUIGKCHI, 3MiImnaHi, KoMOIHOBaHI 1
CKJIaaH1 100pHBa, iX EKOHOMIYHE 1 arpOTEXHIYHE 3HAYCHHS.

Criocobm omepkaHHs, CKJIaJl, BIACTHBOCTI 1 BUKOPUCTAHHS KOMIUIEKCHUX JOOPHB.
Amodoc 1 mamodoc, amonizoBaHuii cymnepdocdar, kamitHa cemitpa, nomidocdarn
amoHiro, HiTpodoc 1 HiTpodocku, HiTpoamodoc 1 HiTpoamodocku, kapOoamModockw.
Bopatoswuii, MoTi6A¢HI30BaHUH 1 3 THITUMHU MIKpOelieMeHTaMu cyrniepdocdaT, MarHii -
amoHii ¢ocdar. Pinki komruiekcHi qoOpuBa. [lepcrnekTnBr BUKOPUCTAHHS KOMITIEKCHUX
no0puB B YKpaiHi. TykocyMmil, iX CKJIaj, BIIACTHBOCTI, 3HAUCHHS 3MIITyBaHHSI HOOPUB.
KommekcHi mo0puBa K 1HTPEIIEHT 3aXUCTy POCIIHH MPOTH 3aXBOPIOBAHb.

Mikpoao6pusa. 3HaueHHS MIKPOEIEMEHTIB Il POCIHH. BMICT MIKpOETIEMEHTIB
y 1pyHtax. [JloOpmBa, AK1 MICTAT, OOp, IHMHK, MapraHeib, Mijb, MOJIOJCH Ta I1HIII
MmikpoenemeHnT. [lomimikpogooOpuBa. BukopuctanHs MIKpOJOOPUB 3alIe:KHO  BIJ
IPYHTOBUX YMOB 1 O10JIOTTYHHX OCOOTUBOCTEH KYJIBTYP.

Ponp wmikpomoOpuB mnpyM BHPOIIYyBaHHI CUTBCHKOTOCIIONAPCHKUAX KYyJIBTYP 3a
IHTCHCHBHAMM TEXHOJIOT1SIMHU.

YMoBU e(heKTHBHOTO BUKOPUCTAHHS MIKPOJAOOPHB B YKpaiHi.

MikpoeneMeHTH 1 PO3BHUTOK PI3HUX 3aXBOPIOBaHb  KyjiabTyp. CywmicHe
BUKOPUCTAaHHSA J00pWUB 3 XIMIYHUMH 3aco0aMW 3aXWCTy pOCIHMH (repOimmmamMu,
necturuaamM  Tomo). [loeqHanHs BWKOPHWCTAHHA XIMIYHUX 3ac001B  3aXUCTy TIpH
OCHOBHOMY YJIOOpEHHI, PSAKOBOMY BHECEHHI JOOPHB Ta MPOBEACHHI IIHKUBICHHS
CLTBCHKOTOCTIOAAPCHKUX KYJBTYDP.

bakTepiajibHi npenapaTu, pPiCTAKTUBYKYi PeYOBHHU Ta IX BHUKOPUCTAHHS.
Cknan, BJIACTHUBOCTI Ta OTPUMAaHHA OaKTepiaTbHAX mpemnaparis 1
PICTAKTUBYIOUMXPEUOBHH. TexHoyoris 30epiraHHsA, TMArTOTOBKA Ta TEXHOJIOTTYHI
0COOJIMBOCTI iX BUKOPHUCTAHHS.
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Moaynb 4
Jlekuist §

Opraniubgi no6puBa. 3HAUCHHA THOIO Ta IHIIAX OPTaHIYHWUX JOOpWUB Yy
T IBUIIIEHH] BPOKAIO CUTHCHKOTOCIIOMAPCHKUX KYJIBTYP 1 POIIOUOCTI IPYHTIB.

['Hilt S MKEpeNo €IEMEHTIB KWUBJICHHS JUIS POCIWH 1 HOTO POJib y KPyroooiry
MOKUBHUX PEUOBHH B 3eMJIepoOCTBI. MacoBa dacTka THOIO B 3arajbHOMY Oaslaci
eneMeHTiB kuBjaeHHA. J[.M. [IpSHUIIHIKOB MPO POJIb THOIO Y 3B A3KY 13 3POCTAHHSIM
BAPOOHUIITBA MIHEPAJFHUX NOOpWB. 3HAUCHHS THOKO SIK JKepera TMOMOBHEHHS TPYHTY
OpPraHIYHAMH PEUOBWMHAMH IS MIATPUMKH 1 30UTBIIECHHS BMICTY TYMYCY, IMiABUIICHHS
e(heKTHBHOCTI MiHEPAJIEHUX TOOPHB.

Orminka THOIO TPHUPOCTAMH BPOXKAIB KYJIBTYP B PI3HUX TIPYHTOBO-KIIIMATHUHHUX
30HaX. 3HAYCHHS TMPABWIBHOTO TIOEJHAHHS OPTaHIYHWX 1 MIHEPATbHUX I[O6pI/IB
Pi3HOBUIHOCTI THOIO - MIACTUIKOBWN, O€3MiACTHIKOBHHA (PIAKWA, HAMBPIAKHI), 1
CKJIAJI0B1 UaCTHHU. XIMIUHWAN CKJIaJ 1 IKICTh THOIO PI3HUX TBApHH.

[ligcrunkosuii THiM. Bumu miacTunkw, il 3HAYeHHS, CKJIaJ 1 BHKOPHUCTAHHS.
Criocobwm 30epiranHas THOIO, POTIECH, SKI BIAOYBAIOTHCS TIPH IIbOMY, iX omiHKa. CTyIHb
30epiraHfs THOIO. 30epiraHHs THOKO B THOECXOBHIII 1 B TIOJII. 3aXO0/IH MiABUINEHHS SIKOCTI
Ta yA0OpIOBaIBHOI IIIHHOCTI MACTHIIKOBOTO THOHO. KoMmmoctyBanHs #oro 3 Topdom 1
dbochoputarm 6oporrHOM. HopMu 1 rmmbuHa 3aropTaHHs HACTHIKOBOTO THOKO B PI3HHX
IPYHTOBO-KIIIMATHYHUX yMOBAX.

besmactunkosuii THiM. Ckiias, BIaCTHBOCTI 1 BAKOPHUCTAHHA.

[TpuroryBanusa, 30epiraHHS 1 BHKOPUCTAHHSA PIJKOTO HAMIBPIAKOTO THOK HA
BpPOXKal CUTCHKOTOCTIOAAPCHKUAX KYJbTYP y PI3HHX TPYHTOBO-KIIMAaTHYHUX YMOBaX.
[TopiBHsITEHA 3aCBOIOBAHICTH POCIMHAMHE a30Ty, (ocdop, Kamiio 13 THOKO 1 MIHEPATbHAX
JTOOPHB.

Cxuman, 30epiranfasi THOIBKHA 1 BUKOPHCTaHHSA i Ha moOpwBo. [Itammuwnii mocmin,
Horo ckian, 30epiranHs 1 BUKOPUCTaHHA. BukoprcTaHHa coiioMu Ha JOOPHBO.

Topd. 3nauenns Topdy. Buam 1 Tunm Topdy, ix arpoxiMiuHa XapakTEPUCTHKA.
3aroTiBis 1 BUKOPUCTAHHA TOPPY HA MACTHIKY 1 I YIOOpEeHHA. YMOBH €(pEeKTHUBHOTO
BUKOpUCTaHHSA Topdy sk poOpusa. Camporenm, iX 3HAYEHHS, XapaKTEPUCTHKA 1
BAKOPHUCTAHHS.

Kommoctn Ta 1Hmm  opramiuni  goOpusa. Teoperwune  oOrpyHTyBaHHS
KOMITOCTYBaHHS. XapaKTEPUCTHKA PI3HUX BUIIB KOMIIOCTIB. 3HAUCHHSI CTIBBIIHOMICHHS
PEUYOBHH y KOMIIOCTaX JUIsl PO3BUTKY MIKPOOIOJOTIUHUX TMporieciB. Bukopucranus
OaKkTepiaIbHUX TPETmapaTriB Ul BUTOTOBJCHHS KOMITOCTIB. 3aCTOCYBaHHSA IS
KoMnocTtyBaHHs (ochOpUTHOrO OOpOITHA, BamHA, 30JM Ta IHIIMX KOMIIOHEHTIB.
XIMIUHAW ~CKJIaJ, PI3HUX KOMIIOCTIB. BuKOpWCTaHHS MIChKHAX, TPOMHUCIOBHX 1
CLTBCHKOTOCITOAAPCHKUX BIAXOMIB I KOMIIOCTYBaHHA.

3esneni noOpuBa. 3HAuCHHS 3€JIE€HUX J00pUB MAJis 30aradueHHs TIPYHTY Ha
OpraHiuHy PE4YOBHHY, a30T Ta 1HIIN MOKWBHI peuoBUHHA. DOPMU BUKOPUCTAHHS 3€JICHOTO
noOpuBa Ha MaJIOPOIOYMX MIMAHWX TPyHTax. KymbTypm, ki BHPOIIYIOTH K 3€JICHI
noOpuBa (cuaeparu).

KommekcHe BukoprcTanHs 0000BUX cHEpaTIB HA KOPM 1 100pwuBO. Y 10OpeHHs
cuaepariB. BukopucranHa HiTpariny (pu3oTopdiHy Ta I1HIMHWX TPEMmapariB) TpH
BHPOIIyBaHHI CHIEPATIB.
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Po3knaganHa 3emeHOro moOpwiBa B IPYHTI. 3aXOJHM HIiABUIIECHHS ¢(EKTHBHOCTI
3€JICHOr0 J00pHBa. 3aCTOCYBaHHSA 3€JICHOrO A00puBa B pailoHax 3polieHHs. Brius
3eJIEHOTO JOoOpHBA HA BPOXKAHHICTH PI3HUX KYJBTYP 1 BIACTHBOCTI TPYHTY.

JloOpuBa 1 HaBKOJMIIHE cepeloBHINE. EKONOriYHI acleKTH oOpraHizaiii
ximizarii 3emiepoOcTsa. ['panmano gomyctumi kormneHTpaiii (I'JIK) Tokcnunux cromyk
y POCIWHAX, TPYHTI, BOAl. EKOIOTO-arpoxXiMiuHi HOPMAaTWBH (DAKTUUHOTO PIBHSA
THTErpajbHO1 Oe3nekn 3a0py THCHHS TIECTHITNIAMH HABKOJIMIITHBOTO CEPETOBHINA.

4. Temu 1a0opaTopHUX 3aHATH

Ne 3/mt Hazsa Temu Kinbki
CTh
TOJTNH
1 [[IpaBma BimOOpyY 3pa3kiB Ta MATOTOBKA iX A0 aHAJIZY. 2

BusHaueHHS TIrPOCKOIMYHOI BOJIOTH IPYHTY.
2 [[loka3HWKHM Q30THOTO PEXKUMY IPYHTY Ta ix aHam3. Buznauenns 2
HITPATHOT'O a30TY 3a JOTIOMOTOI0 10H CEJICKTUBHUX EJICKTPO/IIB.
3 |BusHaueHHS aMOHIHHOTO a30Ty B IPYHTI 3a JOTIOMOTOIO PEAKTHBY |2
Heccnepa.

BusHaueHHS JIY)KHOT1APOI130BaHOTO a30Ty 3a MetoaoM Kopudinma
5 [Xapakrepuctuka pochopuoro pexumy rpyuaty. Crnonyku pochopy 4
B IpyHTI. BH3HaUCHHS pyXoMHuX coiyk ¢ocdopy 3a METOAOM
KipcanoBa. Po3paxynok 3amacy P,Os B rpyHTI

6 |BusHaueHHs pyxomux cronyk ¢pocdopy y HOpHO3EMHUX IPyHTax (6
3a MmeToaoM YupikoBa Ta B KapOOHATHUX - MauwmriHa.
7 |Bu3sHaueHHS PYXOMHX CIIOJIYK KaJiiO B TPYHTI, 32 METOJAOM 2
Macnosoi
8 |Busznaduenns pyxommux croiyk ¢ocdopy 1 Kamo B OJHIA BUTKI (4

3a meToslamu Kipcanopa, UupikoBa, MacnoBoi B Mmoaudikari
[TITHAO

Bi101p 3pa3kiB pociuH, iX ¢ikcarisi Ta MAroToBKa 10 aHATI3y.
(O3071€HHS POCITMHHOTO MaTeplaly: cyxe Ta «MOoKpey. BuzHaueHus
MIKPOEJIEMEHTIB B POJIMHHUX 3pa3Kax MiCs MOKPOTO 030JICHHS.
10 |AzotHi mo6pwuBa. KilbKiCHE BUSHAUCHHS a30Ty B TOOPHBaX. 4
BuznaueHHs BMICTY a30Ty (pOpMaIbACTITHAM METOIOM.
Bu3HnadueHHs 3arajbHOTO a30Ty B J0OpHBax 0e3 BIATOHKH aMi1aKy
11 |BusznaueHHs HITPATHOTO a30Ty B TOOPUBAX TUTPUMETPUIHUM a
METOIOM.
12 |®ocdopni nobpusa. SAkicHe po3mi3HaBaHHS 32 TOTIOMOTOO SKICHHX (4
peakinii. Buznauenns cnonyk ¢ochopy B pI3HUX BATSKKAX 32
PKOBTHIM KOMIUICKCOM. BHU3HAUCHHS 32 CHHIM
(bocopHOHOMOITIOICHOBHM KOMILICKCOM
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13 [Kamiitai 1 komIuiekcH1 qo0puBa. SKicHE BU3HAUYCHHS TOOPHB 3a 4
TOTIOMOTOIO SIKICHUX peakifii. Bu3sHaueHHs kanio B 1oOpuBax

14 |Bamusaxosi MaTepianu. BuzHaueHHS HEUTPaIi3yt0uoi 31aTHOCTI 2
BaITHAKOBUX MaTeplajiB

15 |KontpompHa pobOTa 1O SIKICHOMY BU3HAUEHHIO TOOPWB A
Bcroro 45

5. Camocriiina po6ora nia kepisHunrsom HIIIT

Ne Hassa temun Kinbkictsb
3/m COIUH

1 [lcTopist po3BUTKY arpoximii. Ponb BITYM3HSIHUX Ta 3apyOi’KHUX BUEHHUX Y |2

O3BUTKY BUEHHs PO JKUBJICHHS] POCIUH

2 MexaHi3M HaIXOJUKECHHs €JIEMEHTIB Y POCIMHU 5

3 |Buzau KMCJIOTHOCTI IPYHTIB 10

4  [TexHOJOrisl BHECEHHS MEJIOPAHTIB 5

5 00pHBa i HABKOJIMIIHE CEPENOBHIIE 10

6  |[YMoBH eeKTHBHOrO BUKOPUCTAHHS NOOPUB 10

7 (O3Haku HEIOCTadl MAKpPO- I MIKPOEJIEMEHTIB Y POCIMHAX 10

8 |Po3paxyHOK BUXOJy THOKO 10

9 |BUrOTOBJICHHSI KOMIIOCTIB 10
10 |biosoriuHi 0COOJMBOCTI OBOYEBUX KYJIBTYD 10
11 |biosoriuHi 0cOOJUBOCTI MJIONOBUX KYJBTYD, iX yIOOpeHHs 10

Bcroro 90

6. InauBigyaabHi 3aBAaHHS

HapuanasHoro mporpamoro 3 Kypey "ArpoHomivHa XiMist" iepen0aueHo BUKOHAHHS
CTYJICHTaMH KypCOBOi poOOTH, AKa BKIIIOYAE T'ATh MUTaHb. KypcoBi poOOTH MICTATH Y
co0l TUTaHHS 3 PI3HUX PO3AUIB HABUAJBHOTO Kypcy. BukoHyeThCcs KypcoBa pobora
TUTBKHA TICIIA BUBYCHHS BCIX PO3JAUIIB JUCIHIUIIHU 1 € TTOKa3HUKOM SKOCTI 3aCBOEHHS
MPOrPaMHOTO MaTtepialy Ta CaMOCTIHHOTO WOTro aHajii3y, CIHPAlOYuCh Ha JpKepena
JITEpaTypH, MaTepiajidi HAayKOBO-BHPOOHWUMX YCTAHOB 1 TOCMOJAAPCTB Pi3HOI (hopmu
BJIACHOCTI.

[lim wac BWUKOHAHHSA KypCOBOi POOOTH CTYJACHT TOBWHEH KOPHUCTYBAaTHCh SK
OCHOBHOIO, TaK 1 JOJIaTKOBOIO PEKOMEHOBAHOIO JIITEPATYpPOrO, SKa HaBEICHA TICIHA
KOXXHOTO PO3/IITy HaBYAIbHOI mporpamMu. He momyckaeThesi CIUCYBaHHS 3 MiAPYYHHUKIB
a0o 1HMHMX pKepell. MexaHiuHe mepenucyBaHHs, 0e3 TIIMOOKOr0 OCMHCICHHS 1 aHAI3Yy,
3HIDKY€E HAaBYAJIbHY IIHHICTh BUKOHAHUX POOIT. CTYJCHT TOBHHEH HAMaraTuCh PO3KPHUTH
CYTHICTh TIUTaHb, 3 YPAaXyBaHHIM METOAUYHHUX MOPAA Y KOKHOMY 3 PO3MALIIB KypCcOBOi
poboTH.
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Tema 1. XimiuHuii ckJIaJ POCJMH | MeTOIH HOT0 peryJIloBaHHS
1. Cyxa pedoBrHa POCWH 1 11 CKIad.
2. Poaw docdopy 1 Maruito B JKUTTI POCITHH.
3. TlozakopeHeBe KUBIICHHSA 1 HOTO BILTAB HA XIMIYHHUHA CKJIQl POCITHH.
4. JI.M. TlpaHuIIHAKOB TPO TapMOHIWHE MOeAHAHHS BCIX (PaKTOpIB POCTY 1
PO3BUTKY POCIUH Ta iX BIUIMB HA XIMIUHWAN CKJIQJ POCITHH.
5. Kamiiiai noO6pwBa, iX BILIMB HA XIMIYHHUHN CKJIa] POCIIHH.
Tema 2. PocsiuHHA AiarHOCTHKA SIK METO/1 PeryJJI0BaHHS XiMi4HOT0 CKJIAAY POCJIMH
1. 3aBnmanHs 1 3HAUEHHS POCIIMHHOT A1arHOCTHKH.
2. Tlporpama m1arHOCTHYHOTO KOHTPOJIO KUBJICHHS.
3. Mertoau poCIMHHOI JIarHOCTHUKH iX CYyTh 1 XapaKTEPUCTHKA.
4. TexHika NPOBEACHHS POCIMHHOI miarHOCTHKH. CKIagaHHA MIarHOCTHYHOI'O
BHACHOBKY.
5. bioMeTpudHMiT KOHTPOIIb.
Tema 3. 30epexeHHs1, NIOCTAYAHHSI | BHECEHHS MiHEPAaJIbHUX 100pUB
1. Ponsb 1 miciie MiHEepanbHUX T0OPWB y XiMizali 3eMaepoOcTBa YKpaiHu.
2. Hogi ¢opmu arpoxiMigHOTO OOCITYyTOBYBaHHS CIJILCHKOTO TOCTIOAAPCTBRA.
3. Tlocrauansns, 30epiraHHs 1 BHECCHHS MIHEPATbHUAX TOOPHB.
4. Ctpok# 1 ciocobm BHECEHHS TOOPHB.
dacyBaHHS, TPAHCIIOPTYBAHHA 1 CKJIAyBaHHA MIHEPATHLHUX TOOPHB.
Tema 4. BniiuB N0KHUBHOTO | BOJHOTO PEKUMIB I'PYHTY Ha e()eKTUBHICTH J100pUB.
1. XimiuHwmid ckian TBEPAOi (ha3u IPYHTY.
2. Pigka ¢aza IpyHTY, CKIIaJI 1 POJIb Y YKHUBJICHHI POCIIHH.
3. OcHogH1 popmu cronyk a3oty, pocdopy 1 kamiro IpyHTY, sKI OEpyTh y4acTh y
YKUBJICHHI POCJIHH.
4. Bzaemomisa ¢pochopHUX TOOPHB 3 IPYHTOM.
5. Hlnsaxw mOMMIIeHHS BUKOPUCTAHHA a30THHX 1 (pochopHuX 10OpUB 3aI€KHO Bij
TUITY TPYHTY.
Tema 5. IloriuHaIbHA 3AaTHICTH I'PYHTIB Ta e)eKTHUBHICTH 100pUB.
1. TloHsATTS TMPO MOTAWHAIBHY 3MaTHICTh TPYHTIB, ii BIUIUB HA €(EKTUBHICTH
JTOOPHB.
2. OCHOBHI 3aKOHOMIPHOCTI (h13UKO-XIMIYHOTO TIOTJTMHAHHS.
3. CyTtp 010J0TIYHOTO TOTJIMHAHHS Ta HOTO POJIb B YMOBAaX aJIbTEPHATUBHOTO
3eMJIepoOCTBa.
4. HeoOMiHHE MOTJIMHAHHA KaTIOHIB TPYHTOM.
5. 3HadeHHs XIMIYHOT BOMPHOI 3AaTHOCTI B TIOTJIMHAHHI €JICMEHTIB KUBJICHHS.
Tema0.BanHyBaHHSI KUCJIUX IPYHTIB
1. 3HaueHHS KaJbINIO Ta MarHiiO B JKATTI POCIIHH.
XapakTepucTHKa IPYHTIB, SKI MIJISATAIOTH BAlTHYBAHHIO.
Busnauenns motpeOu IpyHTIB y BalTHyBaHHI.
Metoan BU3HAYCHHS HOPM BaITHA.
EdexTuBHICTS BaTHYBaHHS.
Tema 7. BigHoIIEHHSI CJILCHKOrOCMOJAPCHKUX KYJbTYP Ta MIKPOOPraHi3miB 10
BaANTHYBaHHS
1. [TpwymHM TOKCUYHOI J1i TIABUIIIEHOT KOHIICHTPAIlli BOJHIO B TPYHTI HA POCITHHH.

SR
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2. Bmus BanHyBaHHS HA MIKPOOIOJIOTIYHI MPOIECH B TPYHTI Ta JOCTYITHICTh
MOKUBHUX PEYOBHH.
3. BcTraHOBIEHHS HOPM BallHa.
4. Buau BalHAKOBHX MaTepiajiB, iX XapaKTCPHCTHKA.
5. ArpoxiMiuHi 3aX0{ TABUIIICHHS €(hEKTHBHOCTI BaITHYBaHHS.
Tema 8.BanHyBaHHSI Ta e()eKTUBHICTh 0PraHiYHUX | MiHEPAJIbHUX A00pUB
Buam rpyHTOBOT KHCITOTHOCTI.
Buau BamHAKOBUX MaTepialliB Ta iX XapaKTEPHUCTHKA.
B3aemois BamHAKOBUX MaTepiaiiB 3 IPYHTOM.
Crioco6m Ta CTPOKHM BHECEHHS BaITHA B CIBO3MIHI.
EdexTuBHICTE MiHEpATBPHUX Ta OPraHIYHUX JOOPUB NPH BATHYBaHHI.
10. Temwu 3aBaaHp U1 CAMOCTIHHOI pOOOTH
1. Po3pobka exonoro-arpoxiMigHOTO MACTIOPTY 3 BUKOPUCTAHHSAM JaHUX OTPUMAHHX
CTYJICHTOM TIPH aHAJI131 IPYHTY, JOOPHB, POCIIHHM, JITEPATYPHUX TAHUX.
2. BcraHOBIeHHS 103, HOPM Ta cioco01B BHECeHHS 100puB. Po3paxyHku OanaHCcy
ryMycy, a3ory, pocdopy, Kajiro, a 11 arpoxiMIKIB 1 MIKPOSJIECMEHTIB.

SNE L=

7. Metoan HABYAHHSA
CrnoBecHi, HAOYH1, TPAKTHYHI

8. ®opmu KOHTPOJIHO
MonaynasHu# KOHTPOJIB, 3aXUCT KypCOBOi POOOTH, 1CTIHT

9. Po3noaij 0aJiB, sIKi OTPUMYHOTh CTY/I€HTH

TToTOYHUH KOHTPOJIb Peititunr
3 I0JATKOB .
Petituar 3 oi poboTu [PeHTHHT HmCyMKOm 3 CTBKICTEG
3MICTOB Mif{3MiCTOB MiA|[3MICTOB Mif{3MICTOB Hif| HAaBYaIbHOIPOO Rpoe  jmrpadu ™ Ba(:;::;zi araan:mJ;B e
R
Moaynb 1 | Moayns 2 | MOAyas 3 | Moaynb 4 OTH * HP IR mrre ym3ATiK)
0-100 0-100 0-100 0-100 0-70 0-20 0-5 0-30 0-100

Hpumitkn. 1. Bignosigno no «IlonoskeHHS MPO KPEAUTHO-MOIYJbHY CHUCTEMYy HABUaHHS B
HVYBill Vkpainny, 3atBepmkeHoro pekropoMm yaiBepcurery 03.04.2009 p., pedTuHr crynaeHra 3
HaB4aJbHOI poOOTH R wrCTOCOBHO BUBUYEHHS NIEBHOI TUCLIUILIIHA BU3HAYAETHCS 32 (POPMYJIO0

0,7- (AD3nm- KDsn + ... + R™3n 0 KWy )

RHP = + RJ]p _ RmTP,

Kuc

e R . .. . .
A Doy, ... R®3n - peHTUHIOBI O HKU3MI CTOBUXMOY JIIB 33 100-6aIbHO0 MIKAJIOH, I -

KiJTbKICTh3M1CTOBUXMO/TY JIi B,
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KOy, « K, xinekictekpenutis ECTS, nepenbauenuxpobouuMHaBYaNbHAM IJIAHOM IS
BiIMTOBITHOT'O3MICTOBOT'O MO JISI,

Kmuc = KOy + .. + K™y~ kinbkictbkpenutis ECTS, nepenbaueHuxpo6oduMHaBYaIbHUM MIaHOM
111 AUCLUTUTIHU Y TIOTOYHOMY CEMECTPI,

R - peliTUHT 3 TOTATKOBOI POOOTH;

R - peliTuHT wTpadHU.

Haseneny dpopmyaymoxkaacnpoctuty, skmonpuitHatu Ky, = ...= K®,,, Toxi Bona 6yze
MAaTHUBUIJISI
0,7- (RAW + ... + K"™.x1)
Rur= +Rup- RmtP.

Peiimunz 3 0ooamkoeoi podomu R » nopaerbest 10 R we 1 He MOxke nepesurysatu 20 Oamis. Bin
BU3HAYAETHCSI JICKTOPOM 1 HANAETBCS CTyNEHTaM pIIIeHHAM Kadenpusa BUKOHAHHS POOIT, sKI He
nependaveHi HaB4aJIbHUM IUIAHOM, ajie CIIPUSIOTH M1 IBUIIEHHIO PiBHS 3HAHb CTYIEHTIB 3 JUCLIUILIIHHU.

Peiimunz wumpaguuii R e He nepeBuinye 5 Oani 1 BimHiMaeTbes Big R w. BiH BU3HauaeThCs
JIEKTOPOM 1 BBOAMTHCS PIIICHHSAM Kadeapu Aisl CTYIEeHTIB, Kl MaTepian 3MiCTOBOTO MOJIYJISL 3aCBOIJIH
HEBYACHO, HE OTPUMYBAIUCS rpadika poOOTH, MPOIMyCKaIN 3aHSTTS TOLIO.

2. 3rigHo 13 3a3Ha4eHUM [IONOXKEHHIM Mi0Z0MO6KA i 3AXUCHMKYPCOBOZ0 npoeKkmy (podomu)
OLIHIOETBCS 32 100 OaNbHOK IIKAJOK 1 Jajii MEePeBOAUTHCS B OIIHKU 3a HALlOHAJBHOK INKAJOK Ta
wkanoro ECTS.

Hlkana ominroBanasa: HamionaanrHa ta ECTS

Ouinka Busunauenns oninku ECTS .
i PelTunr
HaIlOHaJIbHA .
CTYIeHTIB, Oanu
Bigminao BHCTABJISIETHCS 3100yBayy BUIIOI OCBITH, IKUH 90-100

CHUCTEeMAaTHYHO MPAIFOBAB MPOTATOM CEMEeCTPY, MMOKa3aB Il
Jac ek3aMeHy pi3HOOIYHI 1 TIMOOKI 3HAHHS MPOTPAMHOTO
MaTepiay, BMi€ YCIIIIHO BUKOHYBATH 3aBIAHHS, SIKi
nependadeHi MPOrpaMor, 3aCBOIB 3MiCT OCHOBHOI Ta
TOaTKOBOI JIITepaTypH, YCBIIOMHUB B3aEMO3B’ 130K OKPEMHX
PO3ITIB TUCIMILIHY, IXHE 3HAYSHHS JUIs1 MaitOy THBOI
nmpodecii, BUSBUB TBOPUI 3110HOCTI Y PO3YMIHHI Ta
BUKOPHUCTAHHI HABYAJIBHO- MPOTPAMHOTO MaTepiay,
MPOSIBUB 3aTHICTh 10 CAMOCTIHHOTO OHOBJIEHHS 1
MOTMIOBHEHHS 3HAHb.
nobpe 74-89
BUCTABJISIETHCS 300yBavuy BUINOI OCBITH, SIKU BUSIBUB
MOBHE 3HAHHS HABYAJIbHO-TIPOrPAMHOTO MaTepiay,
VCIIIIITHO BUKOHY€E Tependadeni mporpaMor0 3aBaaHHs,
3aCBOIB OCHOBHY JITEPATypy, IO PEKOMEHIOBaHA
POrpamMor0, MOKa3aB AOCTATHIHM PiBeHb 3HAHD 3 TUCIUILIIHU
| 3MaTHUI 10 iX CAaMOCTIHHOTO OHOBJICHHS T4 MOTIOBHEHHS Y
X0l MOAAJIBIIOr0 HaBYaHHs Ta MpodeCi HHOI MisSTIbHOCTI.
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3alOBUIBHO  IgyicTaBnsieThCsl 3400yBaHy BUIIOI OCBITH, SIKHI BUSIBUB 60-73

BHaHHS OCHOBHOT'O HaBUAJIbHO-IIPOTPAMHOr0 MaTepiaiy B
00cs131, HEOOX1THOMY JIJIsl TOJABIIOTO HABYAHHS Ta
HACTYITHOI poOOTH 3a POQECIERD, CIPABISETHCS 3
BUKOHAHHSIM 3aBJaHb, Iepen0aueHNX MPOrpaMoro,

Oy CTHUB OKpeMi MOXUOKH Y BIAMOBIASAX HA ICTIUTI 1 IPU
BUKOHAHHI 1CIIMTOBUX 3aBIaHb, aji€ BOJIOI€ HEOOXI THUMH
SHAHHSIMU JJIs1 TIOIOJIAHHS TOMY IEHUX MTOXHOOK IMij
KEpIBHULITBOM HayKOBO-TIEAroriYHOrO MpaliBHUKA.

He 3a00BIIbHO  [BUCTABISIETHCS 3000y Bady BUIIOI OCBITH, SIKUIl HE BUSBUB 0-59

OCTaTHIX 3HAHb OCHOBHOT'O HABYAJIBHO-TIPOrPAMHOTO

MaTepialy, JOMyCTHB MPUHIIUTIOBI IOMUJIKH Y BUKOHAHHI

nependavueHuX MPOrpaMor0 3aB/IaHb, HE MOXKe Oe3 TOMOMOTrH

BUKJIaJa4a BUKOPUCTATU 3HAHHS MPU MMOAATBIIOMY

HABYAaHHI, HE CITPOMITCS] OBOJIOAITH HABHYKAMHU CAMOCTIHHOI
obotu

11. Meroanune 3a0e3meu4eHHs

1. Tumosa mporpama 1o « ATpoximii ..

N —

12. PexomenmgoBaHa JiTepatypa
basoBa

INopomniit M.M. Arpoximia. - K.: Apicreit, 2008. - 936¢.
Jlicoan A.Il., Makapenko B.M., Kpapuenko C.M. Cucrema 3acTocyBaHHS
no6pus. - K.: Bumia mikona, 2002, - 317c.
Cucrema 3actocyBaHHs M00pWB. MeTOMW4HI BKAa3IBKKA 0 BUKOHAHHS KypCOBOI
poOOTH A CTYACHTIB CTaIlloHapHOi 1 3ao4yHoi (¢opMH HABYAHHSA 31
cnemanpHocTei 7.130101, 7.070801, 7.130107, 7.130104. - Kuis, HAY, 2003. -
65c.
Arpoximiuauii anams / 3a pen.M.M. ['opoxnroro. - K.: Apicreit, 2007. - 623c.
Mapuyk 1.V., Makapenko B.M., Posctansuuii B.€., CaBuyk A.B. JloOpuBa Ta ix
Bukopuctanus. - K. TOB “Kommanis “FOnisect Mapketunr”, 2002. - 246¢.

Indopmauiiini pecypcu

Komm’rorepni nporpamu: DISPER, AGROSTAT, NIR42, EXEL
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AHOTALISA JIEKLII

JIEKIIS 1

Beryn. 3navenns ximizami 3emiiepoOcTBa Ha cydacHoMmy etami. JloOpuBa, ix
MICIIC B TIABHINICHHI YPOXKAHHOCTI CUTbCHKOTOCTIONAPCHKUX KYJIBTYP Ta POIOUOCTI
IPYHTY.

3HaueHHsA OpPraHIYHWUX 1 MIHEPATbHUX JOOPWB y MIiABUIICHHI BPOXKAHHOCTI
CUThCHKOTOCIIOAAPCHKUX  KYJIBTYp, TOKPAIEHH! TOKA3HUKIB  SKOCTI  MPOMYKIIil
POCITMHHUIITBA Ta 30€peXeHHI 1 TMIABUINCHHI POMIOUOCTI TPYHTY. BaxmBicTh
30a71aHCOBAHOTO 32 MaKpO- Ta MIKPOETIEMEHTaMH YI0OPEHHA.

Arpoximia SK TEOpEeTHYHA OCHOBa XiMmizamii 3emiiepoOcTBA Ta CHUCTEMU
arpoXiMigHOTO OOCITYTOBYBAaHHSA CUTBCHKOTOCIIOAAPCHKOTO BUPOOHMIITBA B YKpAiHi Ta B
CBITI.

O6’exTr arpoximii 1 i MICIIe Y CHCTeM1 CydaCHWX HayK. 3aBJaHHS arpoximii.
IcTopist po3BUTKY arpoxiMii K HAyKW Ta HAWBaXJTHBIII Tiepioan (POPMYBaHHS TIOTJISI/TIB
Ha JKWBJICHHS POCIHMH. BK/ajg 3aKkOpIOHHUX Ta BITUM3HIHUX BYCHUX Yy PO3BUTOK
ySBJCHb TIPO JKUBJICHHS POCIHH Ta YIOOPEHHS CLIBCHKOTOCIOAAPCHKUX KYJIBTYP.
[IIxoma arpoximii B YkpaiHi.

Teopis MPOAYKTUBHOCTI POCIIMH, OCHOBHI 3aKOHH arpoXiMii Ta iX BUKOPHUCTaHHS
JUTSI T ABUIIICHHS €(heKTUBHOCTI 0OpuB. DakToph POCTy 1 POZBUTKY POCIHH.

XimMiuHMii CKJIaJ Ta SKUBJIEHHSI POCJHH. XIMIYHWUH CKJIaJ POCIAUH. YMOBH
KUBJICHHS POCITUH 1 YIOOPEHHS IPYHTIB - OCHOBHE 3aBAaHHS arpoximii. JKWBIICHHS 5K
OJIMH 3 OCHOBHUX (PaKTOpiB y KUTTI pociuH. [oBITpsSHE 1 KOPEHEBE KUBIICHHS POCITHH.
Ix B3aeMO3B’A30K.

Ponb oxpemMux Makpo- 1 MIKPOCJIEMEHTIB Y KHUBJICHH] POCITHH, iX BIUIUB HA SKICThH
CLTHCHKOTOCITOAAPCHKOT MPOTYKITIi.

BwmicT 1 CHiBBIIHOMICHHS €IIEMEHTIB JKMBJICHHS B POCIMHAX, MOHATTA TIPO
O10JI0TTYHUI 1 TOCTOJAPCHKUH BHHOC TOXHUBHUX PEUOBHH CLICHKOTOCIIONAPCHKAMH
POCITMHAMH.

CydacHe ySBJACHHS TPO HAMXO/DKEHHS TOXWBHUX PEUOBHMH 1 3aCBOEHHS iX
POCITMHAMH.

Bumorn pocnvH 10 yMOB JKHMBIICHHS B Pi3HI mepioam iX pocty. [luHamika
BAKOPUCTAHHS MTOXUBHUX PEUOBUH MPOTATOM BETE€TAIMHOTO TEPIOY.

3aCBOEHHS POCIIMHAMH TTOXHBHUAX PEUOBHH 13 BAXKKOPOZUYHHHUX CTIOIYK.

3HaueHHs KOHIEHTpaIii 1 peakiii pH po3unHy, aHTaroHiamy 10H1B, ($hi1310J0TTIHOT
3pIBHOBOKEHOCTI Ta 1HIMHUX (DAKTOPIB IS HAJXOHKCHHS TMOXUBHUX PEUYOBHH Y
POCIIMHH.

®izionoriuHa peakiis conei (moOpwus). [lokuBHI cymimn juisi BHPOITYBaHHS
pociuH. ['1aponoHika.

JIEKIIISA 2

BaacruBocTi IpyHTY y 3B’SI3KY i3 JKHBJIEHHSIM POCJHMH 1 3aCTOCYBaHHSM
noopus. Ckman 1pyHTy. MiHepagbHa 1 OpraHiyHa YaCTUHHA TPYHTY SK JDKEPEIIO
CJIEMEHTIB >KUBJICHHS POCITHH. BMICT €IeMEHTIB KUBJICHHS POCIUH y PI3HUX (PpaKIiisax
MIHEPaJIbHOI YaCTUHU TPYHTY. DOPMH XIMIUHUX CHOJYK y IPyHTI. ['ymMyc IpyHTY 1 Hioro
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3HAUEHHA JJI1 POIIOYOCTI. BMICT MOKMBHUX PEUOBHH 1 iX JOCTYMHICTD TSI POCTUH Y
pi3HUX TpyHTax. XiMi4Hl Ta O10JOTIYHI MPOIECH B TPYHTI 1 iX POJIb B MEPETBOPCHHS
MOKUBHUX PEUYOBMH 1 TIABUINEHHI e(pEeKTUBHOI  poarodocTi TpyHTY. Posb
MIKPOOPTaHI3MIB y MPOTIEC] IEPETBOPEHHS MOXUBHUX PEYOBUH Y TPYHTI.

Buam BOMpHOI 3MaTHOCTI TPYHTY, iX POJb MPH B3a€MOJII TPYHTY 3 TOOPHUBAMH 1 B
xwusneHdl pocimH. Pos K K. I'enpoiima, JI.M. [psaummikosa, A.A. [lImyka ta 1HITHX
B pO3po0Ill MATaHb BOMPHOT 3/1aTHOCTI IPYHTY. 3HAYSHHS KOJI0iMHO1 (ppakmii IpyHTY I
B3a€EMO/IIi TPYHTY 3 TOOPHUBAMH.

OCHOBHI 3aKOHOMIPHOCTI, SKI BH3HAYalOTh XapakTep B3aemondill a00puWB 3

IPYHTOBUM BOUPHUM KOMILJIEKCOM.
3Ha4YeHHs KUCJIOTHOCTI IPYHTY, €MKOCTI BOHWpaHHs, OyQepHOCTI, CKiamy 1 CITiBBIJIHOLICHHS
BBIOpaHMX KaTIOHIB JUIA MPOIIECIB X B3a€MOII1 3 JOOPUBAMH 1 JKUBJIEHHSIM POCIIHH.

ArpoxiMigyHa XapaKTEPUCTHKA PI3HUX THINB TPYHTIB YKpaiHA. ATPOXIMIYHHMA
aHami3 TPYHTY 3 METOIO OIIIHKA HOTO 3a0€3MMEeUeHOCTI €JIEMECHTAMW KUBJICHHS IS
POCITMH, BUSHAUCHHS MOTPeOH B TOOPHBAX 1 KOPUTYBAHHS iX HOPM.

JIEKIISA 3

XimiyHa mestiopailisi TpyHTY (BanmHYBaHHS i TincyBaHHs). 3HAUCHHS XIMIYHOT
Mmemiopari B Ykpaini. bajganc kampimiro. BigHOMIEHHS CUTBCHKOTOCTIONAPCHKUAX POCIIHH 1
MIKPOOPTaHI3MiB 10 peakilli rpyHTy. bararopiuna mist BalmHAKOBUX MaTepiajiiB HAa TPYHT.
Heiirpam3aiis KHCIIOTHOCTI. 3HEMIKOHKESHHS TOKCHYHOI Jli aJIOMIHIFO 1 MapraHIIo.
Brums BanmHyBaHHsA Ha eeKTHBHICTH JOOPWB. 3HAUCHHS BAITHYBaHHS I 3am00ITaHHS
3aXBOPIOBAHb C.-T'. KYJIBTYDP.

Busnauenns HE0OX1HOCTI BamHYBAHHS 1 HOPM BAIHSHUX JOOPHUB 3aJICKHO BIJ
KHCIIOTHOCTI 1 MEXaHIYHOTO CKJIaJy TPYHTY, BUAY POCIIWH 1 CKJIAAy KyJIbTYP Y CIBO3MIHI.
Buam BammsaxkoBux wmartepianiB. BukopucTaHHS BIAXOAIB  TPOMHCIOBOCTI IS
BaITHyBaHHS IPYHTY. ATPOTEXHIUHI BUMOTH JI0 BAaITHAKOBHX MaTEPIaJIiB.

Ctpoku 1 cmocoOM BHECECHHS BamHAHMX JMOOpHWB Yy IpPyHT, Tiepiox ix mii.
HopmaTwBu ommiHKK pe3ysIbTaTUBHOCTI BarmHyBaHHA. E(EeKTHBHICT BammHyBaHHS TPYHTY
B PI3HHUX CIBO3MIHAX.

XIMIYHHI METO Menopallli COJOHINB - OCHOBHA YMOBA I ABHINICHHS POJIIOYOCTI
IPYHTIB 3 JIy’)KHOIO peakitieto. [incyBaHHs sIK 3ax17] MOMINIICHAS COJOHINB. [ 1ncyBaHHs
KOHIOIMWHA 1 JONEpHU. EdekTHBHICTH TincyBaHHS. MammHaM 1 MeXaHi3arls, 1o
HEOOX1TH1 JIJIi BUKOHAHHS KOMIIJICKCY POOIT 3 BalTHyBaHHS KHUCJIMX TPYHTIB 1 XIMIYHO{
MeJTrioparlii COJIOHIIIB.

JIEKIISA 4

Knacndikanis moopus. JloOpuBa mnpOMMCIOBI, MICIEBl, MIHEpaJbHI Ta
OpraHivHi, MPOCTI 1 KOMIUIEKCHI TIPSIMOi Ta HETIPSAMOi JIii.

Texnosiorisi 30epiraHHsi, MWAr0OTOBKa i BHeCeHHsl A00puB. TexXHOIOTIYHI
BJIACTUBOCTI 0OpWB. TEXHOJIOTIA 3aCTOCYBAHHSA MIHEPAIBHHUX 1 OPTaHIYHUX TOOpWB y
PI3HAX KJIIMAaTHYHUX 30HAaX KpaiHh. TUNM CKIAJACHKHUX MPUMIMEHb 1 THOECXOBWIIL.
[Tputiomu 3MeHIIEHHA BTpAT MOOPHWB 1 iX AKOCTI MPW TPAHCHOPTYBaHHI, 30epiraHHi 1
BHeceHHI. [linroroBka no0puB 10 BHECEeHHS. TexHika Oe3MeKu.



3acTocyBaHHsI MiHEepaJILHUX J00PUB SIK 3aXiJ 3am00iraHHsl 3aXBOPHOBAHHAM
CiJIbCHKOroCmoapCchbKUX KYyJAbTYP. HenocraTHe sxuBieHHS a30ToM, pocopom, kamem
- OTHA 3 TIPUYHH PI3HUX 3aXBOPIOBAHD CLITHCHKOTOCTIONAPCHKHUX KYJIBTYP.

3HaYeHHS a30Ty UISI POCIHH 1 OCOOIMBOCTI a30THOIO >KHUBJICHHA. OCOOIUBOCTI
KUBJICHHS POCIIMH aMOHIHHWM 1 HITPATHAM a30TOM. 3JHAYCHHsS MPOOJeMHU a30Ty B
3emutepoOcTBi B cBiT pobiT J|.M. [lpsanmnikoBa.

Cnonykn a3oTy B IPYHTI 1 iX NIEepeTBOPCHHS. 3HAUCHHS OO00OBUX POCIHH IS
30araueHHs TPYHTIB Ha a30T 1 OJCPXaHHSA MPOAYKIIi 3 BHCOKAM BMICTOM OiJiKa.
Kpyroobir 1 6ananc azoty B npupoi. bananc a3oty B 3eMiIepoOCTBI.

A3oTHi poopmBa. Kiracudikaiis a3oTHuX A00pWB, iX CKIIaa, BJIACTHBOCTI 1
BHKOPHCTaHHsA. AMiaduHa cemTpa. Bamasuno-amiauna cemitpa. Cynasdar aMoHIrO-
Harpito. CipyaHOKMCIMM aMOHIH. Xyopuja aMoHI0. HarpieBa 1 KainbIieBa CEIITPH.
CeuoBuHa. Pigkuii amiak, amiauna Bojga, amiakatn, KAC-28, KAC-32, moBUIBHO Al0ul
azoTHl nmoOpuBa. IlepeTBOopeHHA a30Ty MOOpWB y TPYHTI 1 BHKOPHUCTAHHA HOTO
pocnmHaMu. BrimB a30THHX MOOpWB Ha PEAKINO IPYHTOBOTO PO3UMHY. EDEKTHBHICTH
PI3HUX MOOPWB 3aJICKHO B1J BJACTHBOCTEH IPYHTY, BHIYy POCIWH 1 COCOO0Y BHECEHHS
noopus. Hopmu. CTpoku 1 crnocoOr BHECEHHS a30THUX JOOPUB T Pi3HI KyJIbTYPH.

3HaueHHs a30THUX MOOPWB JUTS TIBHUINEHHSA BPOXKAWHOCTI, MOIMIICHHS SKOCTI
MPOAYKINi B PI3HHX IPYHTOBO-KIIIMAaTHYHUX 30HAX YKpaiHW. 3aXoad IIiIBHINCHHS
e(heKTHBHOCTI a30THUX JOOPHB.

®ocdopHi podopmBa. Ilpobraema dochopy B 3emaepoderBi 1 cmocobu i
po3p’s3aHHsa. Pomp  dochopy B pocimHax. 3HadeHHA docdopHHx A00puB I
MIBUIIIEHHS BPOKAiB Ta CTIHKOCTI KyJBTYP Y PI3HHX TPYHTOBO-KIIIMATHUYHHUX 30HAX
Ykpaiunu.

MinepanpHi 1 opraHiuHl crmonyku ¢ochopy B TIPyHTI 1 iX TEPETBOPCHHS.
Kpyroo6ir 1 6amanc docdopy B mpupoai 1 ix meperBopeHHs. Kpyroobir i1 Gamanc
dbochopy B mpupo/I1 1 TOCIOAAPCTBI.

Cuposuna mis BupodHuiTea dhochopaux nodbprs B Ykpaini. Pomosuia anatuTis
1 ¢pocdopuTis y kpainax CH/I Ta inmmx kpainax. Kimacudikarts ¢ochopanx modpus, ix
cknan 1 BrmactuBocTi. Cymepdocdar (mpocTwit 1 MOABIHHMKA, TpaHYyJIbOBAHWUN 1
MTOPOTIIKOTIO I OHUH).

[Tperumnitar. ®ochoputHe GOPOITHO 1 YMOBH HOTO €(pEKTHBHOTO BUKOPHUCTAHHS.
Ponp ydueHmx y po3poOmi IbOTO NHTAaHHS. 3aXOAd MiABUINCHHA e(PEKTHBHOCTI
dbochoputnoro Gopomnua. Tomacnuiak. Tepmodocdarn. Docdarmmak. 3HedTopeHmit
docar. Tomdocdarn. BukoprcrtanHs BiaX0a1B TPOMHUCIOBOCTI, SIKI MICTATH (hocdop.
[lepcnexTrBu BUKOpUCTaHHS YepBOHOTO (hocdopy sk mobpusa. Blaemomnist pochoprux
nobOpus 3 rpynTtoM. BOupanus ¢ochoputis y pizamx rpyarax. [licmamsa dochoprux
noopus. Hopmu, ctpoku, crocodu BHeceHHS (GocdopHuX A0OPUB Mmia Pi3HI KYJIBTYPH,
BukopucTanusa (ochopaux mobpus mpo 3amac. JlokagpbHe BHECEHHA - HAWOLTBI
edextuBHU crnoci® BukopuctanHsa cynepdocdary. Bmmms dochopamx nobpus Ha
BpPOKal PI3HUX CLIBCHKOTOCTIONAPCHKUAX KYJBTYP 1 WOTO SAKICTh. MeTomu miABUIIICHHS
edextuBHOCTI (pochopHmx nodpuB. DochopHi AoOpuBa AK IKEPEIO IMIABHIICHHS
CTIKOCTI POCIMH MPOTH 3aXBOPIOBAHb.

Kamiiini no6puBa. 3HaueHHS Kajmito mig pociauH. OcoONMMBOCTI 3aCTOCYBaHHS
KaJIIAHAX TOOPHB Y PI3HUX TPYHTOBO-KIIMAaTHYHHUX 30HAX YKpaiHU.



Cnonyky Kalip y IPYHTI. KOJIooOir 1 6ajlaHCc Kaliio B HPHPOJIl 1 TOCIOAAPCTRI.
Ponoswuima kamitHuX coei B YKpaiHi Ta B 1HIIAX KpaiHax.

Knacudikamiss kamitanx ao0pwB, iX CKIaa, BJIACTHBOCTI 1 BHUKOPHUCTAHHA.
Xnopuctuii Kamii - OCHOBHE KamiitHe noOpuBo. KpymHokpucramiuawii cribBiH. 40%
kamiHa cute. Cipuanokucnuii kamii. Kamimarsesis 1 kamimar. Kamiii-enexropomt i
neMeHTHUH 1. Cupi KajiiiHl comi (CHIBBIHIT, KAPHAMIT, KAiHIT, MOMIKAMIT, JJAHTOSHHIT
Ta 1H.). [loma sk q06puBO.

Bzaemonis xamitanx g00pwB 3 TPYHTOM. 3HAUEHHS XJIOPHIB, CYJIb(]aTiB, HATPIFO
1 MarHito, sIKl BXOAATH J0 CKJIay KaJiiHUX JOOPHUB, JUTs PI3HUX pocinH. BukopucTtanus
KMAHAX JO0OPUB 3JICKHO BIJM OIOJNIOTIYHMX OCOOJMBOCTEH POCIWH 1 TPYHTOBO-
KIIIMaTHYHUX YMOB. BrummB BamHyBaHHS, BHECEHHS THOIO Ta IHIMX 3aXOJiB Ha
eheKTHBHICT KamiaNX 100puB. HopMu, CTpokw 1 ciocoOu BHECEHHS KA HHUX T00pHB
M pi3HI KyJbTypH. B kamifamx moOpWB HA BPOXKAHHICTH 1 SKICTh MPOMAYKITi
PI3HHAX KYJIBTYP.

Bukopucranas kamifHUX J0OPWUB TPH 1HTCHCHBHUX TEXHOJIOTISIX BHUPOIYBAaHHS
CLTBCHKOTOCIIOAAPCHKUX KYJTBTYDP.

KommexkcHi mpoopuBa. [IoHATTS mpo KOMILISKCHI, 3MiIIaHi, KOMOIHOBaHI 1
CKJIaaH1 100pHBa, iX EKOHOMIYHE 1 arPOTEXHIUYHE 3HAUCHHS.

Criocobm onepkaHHs, CKIIAJ, BIACTUBOCTI 1 BUKOPUCTAHHS KOMITJICKCHUX JOOPHB.
Amodoc 1 miamodoc, amonizoBaHmi cynepdocdar, kamiHa cemrTpa, nomidocdarn
amoHiro, HiTpodoc 1 HiTpodocku, HiTpoamodoc 1 HiTpoamodockn, KapboamopOCKH.
Bopatoswuii, Mmo116A¢HI30BaHMI 1 3 IHIIAMH MiKpoelieMeHTaMu cynepdocdaTh, MarHii-
amoHit  ¢ocdar. Piaki xommuiekcHi goOpmBa. [lepcrekTwBM  BUKOpHWCTaHHS
KOMIUTGKCHUX J00puB B YKpaiHi. Tykocywimm, iX CKJIaa, BIACTHBOCTI, 3HAYCHHS
sminryBaHHg 100puB. KomriiekcHi mo0pvBa AK I1HTPEMIEHT 3aXHCTY POCIHUH TPOTH
3aXBOPIOBAHb.

Mikpoao6pusa. 3HaUuCHHS MIKPOEIEMEHTIB ISl POCIWH. BMICT MIKpOEIEMEHTIB
y TpyHTax. JloOpuBa, skl MICTATH OOp, IMHK, MapraHemb, Miab, MOJIOACH Ta I1HIII
MmikpoenemeHnT. [lommikpomoobpuBa. BukopuctanHs MIKPOJIOOpHUB 3aJIEKHO Bij
IPYHTOBUX YMOB 1 O10JIOTTYHHX OCOOIUBOCTEH KYJIBTYDP.

Pons mikpogoOpuB mpu BUPOIIYBaHHI CUIBCHKOTOCTIONAPCHKUX KYJIBTYD 3a
IHTCHCHBHAMM TEXHOJIOT1SIMHU.

YMOBU e(heKTHBHOTO BUKOPUCTAHHS MIKPOJAOOPHB B YKpaiHi.

MikpoeneMeHTH 1 PO3BUTOK PI3HUX  3aXBOpIOBaHb KynbTyp. CywmicHe
BAKOPUCTAHHSA JOOpPWB 3 XIMIYHUMH 3aco0aMH 3aXUCTy POCAWH (repOinumamu,
necturuaaM Tomo). l[loeqHaHHS BHKOPWCTAHHA XIMIYHHX 3acO0IB 3aXHUCTy TIPH
OCHOBHOMY YyIAOOpEHHI, PSAJKOBOMY BHECEHHI JOOpHWB Ta IPOBEJACHHI IT1KUBIICHHS
CLTHCHKOTOCIIOAAPCHKUX KYJBTYDP.

bakTepiajibHi npenapaTy, piCTAKTUBYIYi PEYOBUHH TAa iX BHKOPUCTAHHS.
Cxitam, BNACTHBOCTI Ta OTPHUMAaHHS OaKTeplajbHUX TMPETNapaTiB 1 PICTAKTUBYIOUHX
pedyoBuH. TexHomorigs 30epiraHHsA, MIATOTOBKA Ta TEXHOJIOTIYHI OCOOIMBOCTI iX
BUKOPUCTAHHS.

Opraniugi poO6puBa. 3HAUCHHS THOK Ta IHIIAX OPraHIYHUX JOOpPUB Yy
T IBUIIIEHH] BPOKAIO CUTHCHKOTOCTIONAPCHKUX KYJIBTYP 1 POIIOUOCTI TPYHTIB.



['Hi#t K mKepeno eneMeHTIB JKUBJICHHS U POCIWH 1 HOTO POJIb Y KPyroooiry
MOKUBHUX PEUOBHMH B 3eMiiepoOCTBI. MacoBa 9acTka THOK B 3arajbHOMY OajiaHCl
enemenTiB xuBiaeHAS. J[.M. [IpsHAITHIKOB MPO pOJb THOIO Y 3B S3KY 13 3POCTAHHAM
BAPOOHHUIITBA MIHEPANBHUX AOOPHWB. 3HAUCHHS THOIO SK JPKEepesa TMOTOBHEHHS TPYHTY
OpPraHIYHAMH PEUYOBWHAMH JJIA MIATPUMKH 1 30UTHIIIEHHS BMICTY TYMYCY, IiJIBHINCHHS
e(heKTHBHOCTI MiHEPAJIEHUX TOOPHB.

Omnnara THOIO MPUPOCTAMH BPOXKAIB KYJIBTYP B PI3HUX TPYHTOBO-KIIMAaTHIHUX
30HaX. 3HAUEHHS TMPABWJILHOTO TIOETHAHHA OPTaHIYHUX 1 MIHEPAIbHHUX J:[06p1/113
Pi3HOBUIHOCTI THOIO - MIACTHJIKOBUH, OC3MIACTHIKOBHM (PIAKWN, HaAMIBPIAKUE), iX
CKJIAJI0B1 YaCTUHU. XIMIUYHWHN CKJIa] 1 IKICTh THOIO PI3HUX TBApHH.

[ligcTunkoBuii THIM. Buaw mACTHIKH, i 3HAYECHHS, CKJIaJ 1 BUKOPHUCTAHHS.
Crioco6wm 30epiranHs THOIO, TIPOIIECH, K1 BIIOYBAIOTHCA MPH ITbOMY, iX oriHka. CTyImiHb
30epiranas THOI0. 30epiraHHs THOK B THOECXOBHII 1 B TOJI. 3aXOAH I ABUIICHHS
SAKOCTI Ta ya0OpIOBAJIbHOI INHHOCTI MIJCTHIKOBOrO THOKW. KommocTyBaHHS Horo 3
topdoMm 1 ¢ochoputHM OopormHOM. Hopmu 1 rimmOmHA 3aropTaHHS II1JICTHIKOBOTO
THOIO B PI3HUX IPYHTOBO-KJIIMATHYHUX YMOBAX.

besmactunkosuii THiM. Ckias, BIaCTHBOCTI 1 BAKOPHUCTAHHA.

[TpuroryBanusa, 30epiraHHsS 1 BHKOPHUCTaHHS PIAKOTO HAMIBPIAKOTO THOIO Ha
BpPOKal CUTbCHKOTOCTIOMAPCHKUX KYJIBTYP Y PI3HHX TIPYHTOBO-KIIIMATHUHWUX YMOBaX.
[TopiBHsIIFHA 3aCBOIOBAHICTh POCIMHAME a30Ty, (pocdop, Kajiio 13 THO 1 MIHEPATHHUX
JTOOPUB.

Cxuman, 30epiranHs THOIBKHM 1 BUKOpHUCTaHHS ii Ha q00pwBo. [ltammawnit mocmim,
Horo ckiaj, 30epiranHs 1 BUKOPUCTaHHSA. BUKOpHUCTAHHSA COJIOMH Ha TOOPHBO.

Topd. 3nauenns Topdy. Buau 1 Tumm Topdy, ix arpoxiMiuHa XapaKTEPUCTHKA.
3aroTiBis 1 BUKOPUCTaHHS TOpdy HA MIACTHIKY 1 A yI0OpeHHA. Y MOBH €(heKTHBHOTO
BUKopucTanHsa Topdy sk mobOpwsa. Camporeni, iX 3HAYEHHS, XapaKTEPUCTUKA 1
BUKOPHUCTAHHS.

Kommoctn Tta iHmm opranigdi  goOpuBa. Teopetwune oOrpyHTyBaHHS
KOMITOCTYBaHHS. XapaKTePUCTHKA PI3HUX BHJIIB KOMIIOCTIB. 3HAUEHHS CITIBBITHOIICHHS
PEUYOBHH Yy KOMIIOCTaxX JUIS PO3BUTKY MIKPOOIOJIOTIUHAX TPOIeciB. BukopucTtanHs
OakTepiaIbHAX TpenapariB Uil BUTOTOBJICHHA KOMIIOCTIB. 3aCTOCYBAaHHS  JUIA
koMnocTtyBaHHs docdopuTHOro OOpOITHA, BalHA, 30JM Ta IHIIMX KOMIIOHCHTIB.
XIMIUHUH CKJIaJ PI3HUX KOMITOCTIB. BuWKOpHCTaHHS MICBKHX, TPOMHUCIOBHUX 1
CLTBCHKOTOCITOAAPCHKUX BIAXOMIB JUT KOMIIOCTYBaHH.

3esneni goOpuBa. 3HAUCHHS 3€J€HUX JAOOpPUB Ui 30araduceHHs TIPYHTY Ha
OpraHivuHy PEUOBHHY, a30T Ta 1HIII MOXUBHI peUOBHHA. DOpMH BUKOPUCTAHHS 3€JICHOTO
noOpuBa HA MaJOPOMIOUMX MIIMAHUX TpyHTaX. KynbTypH, sKi BHPOIIMYIOTH SK 3€JCHI
noOpuBa (cuaeparn).

KommiekcHe BukoprcTaHHS 0000BHX CHIEpaTiB Ha KOPM 1 10OpHBO. Y 1OOpEeHHS
cuaepariB. BukopucranHs HiTpariHy (puzoTopiHy Ta IHIIMX mMpenapaTiB) MpH
BHPOIIyBaHHI CHIEPATIB.

Po3knaganHs 3eneHoro aoOpuBa B IPYHTI. 3aXOAM IMABHINCHHSA €()EKTHBHOCTI
3eJicHOoro Ao0puBa. 3aCTOCYBaHHS 3€JICHOrO J00pvBa B pailioHax 3polieHHsA. Brus
3€JIEHOTO JOOPHBA HA BPOXKAHHICT PI3HUX KYJBTYP 1 BIACTUBOCTI TPYHTY.



