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1. OIIMC HABYAJILHOT AUCIATIJIIHA
“Pery/ilOBaHHS POCTY i MIHEPAJIBLHOI0 KUBJICHHS IePEBHUX POCIUH”

(na3Ba)

I'any3b 3HaHb, HANPSIM MIATOTOBKH, CHENiAJbHICTh, OCBITHbO-KBaJidikaniiiHuil piBeHb

["any3p 3HaHb 0901 «CinbchbKe TOCoaapeTBo i

JIICIBHULITBOY
(ummdp i Ha3Ba)

Hampsim miaroroBku ~6.090103 JlicoBe i caqoBO-IApPKOBE FOCIIOAAPCTBO
(umcp i Ha3Ba)

CrienianpHICTh ~8.130402 — CazioBo-1apKoBe TOCHOAAPCTBO
(umcp i Ha3Ba)

OcBiTHBO-KBaMipiKaliHHUN PIBEHb Marictp
(baxanaBp, cHelianicT, MaricTp)

XapakTepucTHKA HABYAJIbHOI TN CHUILTIHI

Bun BubipkoBa
3arangbHa KIIBKICTh TOQUH 153
Kinbkicth kpenutiB ECTS 4,25
KisbKicTh 3MICTOBUX MOJYJIiB 2
Kypcouii mpoekt (podoTa) -

(sIKI10 € B po60YOMy HaBYAIBHOMY ILIAHI) (Ha3Ba)
dopma KOHTPOITIO Icriur

IToxa3HMKH HABYAJIBLHOI JMCHMILIIHHA VI JCHHOI Ta 3209HO0I ()OPM HABYAHHS

neHHa popma HaBUaHHS 3a04Ha popma
HAaBYaHHS

Pix miarotoBku 2015 2016
Cemectp 2 2
JlexiitHi 3aHITTS 30 rog. 10 ron.
ITpakTH4Hi, CEeMIHAPChKi 3aHATTS - - TOJI.
JlaGopaTtopHi 3aHATTA 15 ron. 6 roj.
CamocrTiitHa poboTa 108 rom. 137 ron.

InauBiyansHi 3aBIaHHS

KipKicTh THXKHEBUX TOIUH

JUTSE IeHHOT (hopMU HaBYaHHS:
ayIMTOPHUX 3 rox.
CaMOCTIHHOT poOOTH CTyJeHTa — 7 rox.




2. META TA 3ABAAHHSA HABYAJIbHOI JUCHUAIIJITHA
Merta HaBYaIbHOI JUCHUILIIHA

MeTta AMCUUIUTIHU — 3aKPIMUTH 1 TOTJIMOUTH TEOPETHYHI 3HAHHS Ta YMiHHs, HAOyTi mif
yac BUBYCHHs aucHUILTH “TIpupomaando-naykoBoi” 1 “IIpodeciiinoi Ta mpakTHYHOT TiATOTOBKU™
JUI X BUKOPUCTAHHS Yy TPOILEC BHUPOIIYBAHHS CISHIIB 1 Ca/PKaHIIB JIEKOPATUBHUX KYJIBTYD,
KIMHATHUX POCIIUH, Ta30HIB.

Bucsitineno cnocoOu JKMBICHHS Ta XIMIYHUM CKJIaa pPOCIWH, 3HAYEHHS XIMIYHHX
CJIEMEHTIB B JKUBIJICHHI pOCinH. [leTallbHO PO3IIIsIAIOThCS BUAN A1arHOCTUKY JKUBJICHHS POCIIUH
Ta METOJIM BU3HAUYCHHS 3a0€3MeYEeHOCTI CISHIIB 1 Ca/pKaHI[iB IEKOPATUBHUX KYJIBTYpP, KIMHATHUX
pPOCIIMH, Ta30HIB €JIEMEHTaMHU >KMUBJICHHSI. HaBOIATHCS XapaKTEpPUCTHKM OCHOBHUX THIIIB
IPYHTIB 1 CyOcCTpariB, iX BJIACTUBOCTI Yy 3B’SI3Ky 3 BHUKOPHCTaHHSIM JOOpUB 1 XIMIUHHX
MeJTIOpaHTIB. PO3MISIIar0ThCsl BIACTUBOCTI MiHEPAJIbHUX Ta OpPraHIYHHX J00pUB, 0COOIMBOCTI
JKUBJIGHHS Ta yJOOpEHHS NEKOPaTHBHUX KYyJIbTYp, KIMHATHHX POCIMH Ta Ta30HIB, a TaKOX
e(hEeKTUBHICTh 1X 3aCTOCYBaHHS.

3aBaaHHS BHBUEHHS JHCHHUILTIHA

3aBaHHAM BHUBUYCHHSM JUCIUILTIHA € (OpMyBaHHS y (axiBIs TEOPETUYHUX 3HAHB 1
NPaKTUYHUX HABUYOK 3 BUKOPUCTAHHS JOOPHB Yy CiBO3MiHAX, BU3HAYEHHI MTapaMeTpiB KOJI000Iry
€JIEMEHTIB KHMBJICHHA 3 BPaxXyBaHHSIM 30H BHUPOIIYBaHHA 1 crneuu(]iku pi3HUX KyJIbTYp Ta
OXOPOHU JTOBKULIS. 3HAHHS XapaKTEPUCTHKHU TPYHTIB 1 JOOPUB JO3BOJISIE CTBOPUTH HaWKpalli
YMOBH JJISl JKUBIICHHS POCIHMH 3 ypaxXyBaHHSM BIACTHBOCTEH pi3HMX BHIIB 1 (popm m00puB,
ocobnMBOCTeH X B3aeMOJIl 3 ITPYHTOM, BH3HAUCHHI HAWOUIBII eQeKTHBHHUX (OPM, CIOCOOIB,
CTPOKIB 3aCTOCYBaHHS 100pUB.

B pe3yabTaTi BUBYeHHSI HABYAJIBHOI IUCHUILIIHA CTYIeHT NOBHHH €H
3Hamu:
— PpOJIb MAaKpO- Ta MIKPOEJIEMEHTIB B )KUBJICHHI POCIIUH;
— XIMIYHHUH CKJIaJ POCIMH Ta METOAN MO0 PETyIIOBaHHS;
— BJACTHUBOCTI IPYHTY Y 3B’SI3KY 13 3aCTOCYBaHHSAM J00PHUB;
— TPUJATHICTb PI3HUX IPYHTIB JJIS 3aKJIaIKU MUTOMHHUKIB Ta PO3CaTHUKIB;
— METOJU XIMIYHOI MeJiopalii IpyHTIB;
— KJacuQikallio MiHEpaJIbHUX J00pUB, IX BIACTUBOCTI Ta BUKOPUCTAHHS;
— KJacuQikallio OpraHiqYHUX J00pUB, iX BIACTUBOCTI Ta BUKOPUCTAHHS;
— JIIarHOCTHKY >KUBJIEHHS POCIIHH;
— ynoOpeHHs MUTOMHUKIB Ta PO3CaIHHKIB;
emimu:
—  BU3HAYUTH piBEHb 3a0€3MEUEHOCTI POCIMH MOKMBHMMH PEYOBHHAMH Ta 3a0€3MEeUUTH
ONTHUMAJIbHI YMOBH 1X BUPOILYBaHHS;
—  BMITH pO3Ii3HAaBATH J100pUBa Ta 3a0€3MEeYUTH ONTUMAIIbHI YMOBH JUJIs iX 30epiraHHs;
—  BMITH 3aCTOCyBaBaTH J0OpHBa CyMiCHO 3 3ac00aMU 3aXUCTy POCIIHH;
—  BCTAHOBJIIOBATH HOPMHM Ta BU3HAYaTH (GOPMH 1 CIOCOOM BHECEHHS 100PHB;
— 3ano0iraTu 3a0pyAHeHHIo 6iochepu y mpolieci BAKOPUCTaHHS JOOPUB.



3.TIPOIT'PAMA TA CTPYKTYPA HABUAJILHOI JUCHUIIJIIHU
MOBHOTI'0 TePMiHYy JIeHHOI (3204HOI )()OpM HABYAHHS

Ne HazsBa temu Kinexicte rogua
i/ Jenna popma 3aouna popma
1|
c e lels 18 | «lals
3 |2 |B|& |3 |B|8|E
> >
3micToBHid MOy b I. BIacTHBOCTI IpyHTY B 3B’SI3KY 13 )KUBJICHHSM POCIUH
1 | Tema 1. Beryn. Ximiunuid ckiag Ta | 27 4 2 21 30 2 1 27
KUBJIIGHHS  pociuH.  BmactuBocTi
IPYHTY Yy 3B’SI3KYy 13 JKUBJICHHSIM
POCIIUH 1 3aCTOCYBaHHSIM JIOOPUB.
2 | Tema 2. XimiyHa Mmemiopaiis IpyHTY | 31 6 | 4| 21 30 | 2 |1 27
(BanHyBaHHS i rirncyBaHHs).
Knacudikamiss no6pus. TexHomoris
30epiraHHs, MiArOTOBKA 1 BHECCHHS
no0puB. 3acToCyBaHHS MiHEpAIbHHUX
noOpuB  SIK  3aximg  3amoOiraHHs
3aXBOPIOBAHHSIM POCIIUH.
Pa3oM 3a 3MiCTOBHUM MOJyJIEM 58 10 | 6 42 60 4 2 54
3microBuii Monyns I1. JloGpuBa, ix kinacugikailis Ta BAKOPUCTaHHS
3 | Tema 3. AzotHi nobpusa. ®ocdopsi | 29 6 | 2| 21 30 2 | 1] 27
nobpusa. KamiiiHi noOpuBa.
4 | Tema 4. KommiuekcHi poOpusa. | 27 4 2 21 30 2 1 27
Mikponobpua. Opraniudi 100puBa.
3eneHi 1oOpuBa.
5 | Tema 5. Cucrema Buxopuctanss | 39 10 | 5| 24 33 2 121 29
no0puB B po3caJHUKax Ta
MU TOMHHKAX.
Pa3oMm 3a 3MiCTOBHMM MOJyJIeM 95 20 1 9 ] 66 | 93 6 | 4] 83
YCBhOI'O 'OJIMH 153 | 30 | 15] 108 | 153 | 10 | 6 | 137




TEMU JABOPATOPHUX 3AHATH

“Pery/IlOBaHHS POCTY I MiHEPAJILHOTO )KMBJICHHS IePEBHUX POCJIUH”

Ne
/o

JlaGopaTopHi 3aHATTSA

0O0’em
TOIUH

['pyHTOBa NiarHOCTHKA XKMBJICHHS POCIVH. BU3HAYCHHS CIIONIYK a30Ty
B TIpyHTI (Bu3HaueHHs BMICTYy aMOHIHHOTO a30Ty B TIPYHTI 3a
JIOTIOMOTOI0  peakTuBy Heccnepa, BH3Hau€HHS BMICTY HITpaTiB Y
TPYHTI 3a JOITOMOTOI0 10HCEJIEKTUBHOTO €JICKTPO/IA).

['pyHTOBa JiarHOCTHKA >KUBICHHS POCIMH. BU3HAYCHHS CIOIYK
docdopy B rpyHTi (BU3HaYEHHS BMICTY pyXOMHUX CIIOIYK (Gocdopy 3a
MeTo1IoM YUnpikoBa).

['pyHTOBa NiarHOCTHKA JKUBIICHHS POCIVH. BU3HAUEHHS CIIONYK KaJifo
B IpyHTi (BU3HaueHHS BMICTY OOMIHHOTO KaJlil0 B IPYHTI 32 METOAOM
MacnoBof).

XimiyHa Memiopanis rpyHTiB. BusHaueHHs1 moTpeOu y BamHyBaHHI Ta
pPO3paxyHOK HOpPM BamHa. TeXHOJOTis BUKOPHUCTAHHS BAITHAKOBHX
marepianiB. Bu3HaueHHS HEWUTpai3ylouoi 3aTHOCTI BAIHAKOBUX
MaTepiais.

O3HalilOMJICHHS 3 OCHOBHHMH BHUJAMH MiHEpaJbHUX JIOOpUB.
[IpoBeneHHS SAKICHOTO BU3HAYEHHS a30THHUX, (OCHOPHUX, KaTiHHUX
TOOpHB.

Pocauaua NIarHOCTHKA JKUBJIEHHS POCIIHH. BusnaueHHs
3a0€3MEeYEHHOCT] POCIIMH MOKUBHUMH €JIEMEHTAMH €KCITPEC METOJIOM.

Cucrema BHUKOpUCTaHHS JOOPUB B pO3CaJHMKAX Ta MUTOMHHKAX.
[TorsiTTs TIPO CcHCTeMy yHOOpeHHs. YIOOpeHHS JEKOPATUBHHUX

KYJIBTYD.

Cucrema BUKOPUCTAaHHS TOOpPUB MpH 3akiaii ra3oHiB. [IoHATTS mpo
cucreMy ynoopeHHs. Y 100peHHsI ra30HiB.




KOHTPOJIBHI IMTAHHA 111 BUBHAYEHHSA PIBHSA 3ACBOC€HHA
S3HAHHb CTYJIEHTIB

1. TlpenMer 1 MeToau arpoximii, ii B3a€MO3B’S30K 1 IHIIMMH HayKaMu. 3aKOHU

arpoximii.

IcTopist po3BUTKY arpoximii B YKpaiHi 1 B CBITI.

Ckunan rpyHTy, XapakTepucTuka (a3 IpyHTy.

Bunu BOMpHOi 37aTHOCTI IPYHTY, iX poJib y B3aeMoJii IPyHTY 3 J10oOpHBaMH Ta

KUBJICHH] POCIIUH.

MexanivyHa 1 XiMiuHa BOMpHA 37]aTHICTh IPYHTY.

biosnoriuna 1 ¢i3uvyHa BOMpPHA 3MaTHICTH IPYHTY.

OcHOBHI 3aKOHOMIPHOCTI (h13UKO-XIMIYHOI BOUPHO1 37JaTHOCTI IPYHTY.

[ToHATTS PO I'PYHTOBUI BOUPHUN KOMILIEKC.

XimiuHui ckian pocaud. [loBiTpsiHE 1 KOpEHEBE KUBIICHHS POCIIUH.

®daxTopu pocty pociauH. Poib OkpeMHX Makpo- 1 MIKpOEJIEMEHTIB Y JKUBIEHHI

POCIIMH Ta iX BIUIMB Ha SIKICTh MPOIYKIIii.

10.CyyacHe ysBIEHHS MPO HAIXOKEHHS IOXMBHUX PEYOBHMH 1 3aCBOEHHA iX
pPOCIUHAMM.

11.®akropu, 1110 BIUIMBAIOTh HA HAJXOIKEHHS MOKUBHUX €JIEMEHTIB Y POCIUHY.

12.BriiuB yMOB MiHEpaJIbHOTO >KMBIIEHHS Ha BMICT OUIKIB, KHPIB, BYIJIEBOJIB Ta
IHIIMX BaXXJIMBUX PEYOBHH y POCIIMHAX.

13.Buau Kucia0THOCTI B IPyHTIL. Po3paxyHOK HOpM BamHa.

14 KucnotHicTh TIpYHTIB Ta 1i BUAU. Bu3HAUYe€HHS HEOOXITHOCTI TPOBEAECHHS
BaIlTHyBaHHS IPYHTY.

15.BcTanoBieHHsT HEOOXIAHOCTI BamHYBaHHS 1 HOPM BallHa 3aJIeKHO BIJ
KUCJIOTHOCTI 1 MEXaHIYHOTO CKJIaay IPYHTY, OCOOJMBOCTEN POCIHMH 1 HabOpy
KyJbTYp B CIBO3MiHI.

16.Buayn BanmHsAKOBUX MarepiaiiB, iX xapakrepucTuka. Jlis BarHa Ha IPYHT.

17.BigHolieHHS PpOCIWH A0 peakiii cepenoBuina. BamuskoBi wMarepiamm, ix
XapaKTEepUCTHKA 1 3aCTOCYBaHHS.

18.BigHOIIEHHS POCIUH 1 MIKPOOPTaHi3MiB JIO0 peakilii IPyHTYy Ta BallHyBaHHS.
Ctpoxu 1 crtocoOM BHECEHHSI BAITHIKOBHX MaTepiaiiB y TPYHT, EPIoJ iX Jii.

19.Ctpokn 1 cnocoOM BHECEHHS BaNHSIKOBUX MaTepiaiiB. M’sKi BalHIKOBI
MaTepiaiu.

20.BcraHoBieHHsT HEOOXIHOCTI TiNCyBaHHs IpyHTIB. Hopmu, crmocodu i cTpoku
BHECEHHSI TIIICY.

21.Marepianu AJid TiNCyBaHHS IPYHTIB, X B3a€EMO/IISI 3 TPYHTOM.

22.Knacudikariiis 100pus.

23.Ctpoku Ta ciocoOr BHECEHHS JI0OPUB.

24.®di3ionoriyHa peakiiss JA00puB Ta €(QEKTUBHICTh 3aCTOCYBaHHS Ha PI3HUX
IPYHTOBUX BIIMIHAX.

25.Cronyku a30Ty B IPYHTI 1 iX IEpETBOPEHHS.

26.3HaueHHs a30Ty Ul POCIUH 1 0COOIMBOCTI A30THOTO KUBJICHHSL.

27.A30tH1 no6puBa. l1lnsxu migBuieHHs ePEeKTUBHOCTI iX BUKOPUCTAHHS.

28.A30TOBMICHI MiHEpalbHI 100puBa, ix kinacugikaiis. BmactuBocTi HiTpaTHHX

W=

WX



n00puB, iX 3aCTOCYBaHHS.

29.AMiauHi a30THI 10OpUBA, X CKJIaJ, BJIACTUBOCTI 1 3aCTOCYBaHHS.

30.AMoHIIiH1 a30THI JOOpUBA, BJACTUBOCTI 1 3aCTOCYBaHHS.

31.HitpaTHi a30THI 100puBa, BIACTHBOCTI 1 3aCTOCYBaHHS.

32.AminHi a30TH1 JoOpuBa. CeuoBHHa, ii CKJIa/, BIACTUBOCTI 1 3aCTOCYBaHHSI.

33.Piaki a30THI 100pHBa, X CKJIaJ, BJACTUBOCTI 1 3aCTOCYBaHHS.

34.XapakTepucTiKa aMOHIMHO-HITPATHOI IPyNHu JOOPUB, BIIACTHUBOCTI, B3aEMOJIIS 3
IPYHTOM.

35.11oBinbHOIIOY] a30THI JOOPHBA, iX BIACTUBOCTI, TOOYBaHHS 1 3aCTOCYBaHHS.

36. Oco0aMBOCTI BUKOPUCTAHHA a30THUX JOOPUB MiJ Pi3HI KyJIbTYpH.

37.®izionoriuna poib hochopy B pocIruHAX.

38. MinepabHi 1 OpraivHi croiyku (ocgopy B IpyHTI, IX JOCTYIHICTh POCIHHAM.

39.Pons dochopy B pocnuHax. 3HaueHHs (PocPopHUX OO0OpUB Yy MIABUIICHHI
BPO’KaiB CUIBCHKOTOCIIOAAPCHKUX KYIBTYP.

40.XimiuaM# ckian pociuH. PiziongoriyHa posib pochopy B pocaIuHax.

41.Bzaemonisa hochopHux q100puB 3 rpyHTOM. HOpMHU, CTpOKH 1 C1IOCOOM BHECEHHSI
dbochopHuX 100pUB.

42 .Knacudikaris hochopHux 100puB, TOKIAAN 1 CHPOBUHA JJI iX BUPOOHHUIITBA.

43.Cynepdocdat (mpocTuii 1 MOABIHHUIN, TPaHYIHOBAHUHN 1 TOPOIIKOTIOIOHUH).

44 TlpeuumiTat, HOTO CKJIaJ], BIACTUBOCTI 1 3aCTOCYBaHHS.

45.Baxkopo3urHHi pocPopHi J0OpUBa, XapaKTEPUCTHUKA 1 3aCTOCYBaHHS.

46.DochoputHe OOpPOIIHO, WOro CKJaJa, [00yBaHHS, BIACTUBOCTI 1 YMOBH
€(eKTUBHOTO BUKOPHUCTAHHSI.

47.dopmu Kamito B IPYHTI, IX 3HAYEHHS Y )KMBJICHH] POCIIHH.

48.Ponp Kamito y pocivHax. 3HaYeHHS KaliiHUX AOOpWB y MiIBHILEHHI BPOXKaHOCTI
CUIBCHKOTOCIIOAAPCHKHUX KYJIBTYP Ta MOKPAIIEHHI MOKA3HUKIB iX SIKOCTI.

49.Pomb ka0 B pOCIMHAX 1 0COOIMBOCTI KaTiHHOTO KUBJICHHS.

50.Knacudikaiis kaniitnux 1oopuB. Bzaemomist kamiitHux 100pUB 3 IPYHTOM.

51.be3xnopHi kamniiiHi 7J00prBa, XapaKTepUCTHKA 1 3aCTOCYBaHHS.

52.Xnopuctuii kamiid. BnactuBocti, 100yBaHHS 1 3aCTOCYBaHHS.

53.Cupi kamiitHi 100puBa, iX CKJIaj, BIACTUBOCTI 1 3aCTOCYBaHHS.

54.40% 3mimaHa KamiiiHa cUTh 1 KajiMarHesis, iX CKJaJ, BJIACTHBOCTI 1 yMOBH
€(heKTUBHOTO BUKOPUCTAHHS.

55.KommuiekcHi n1o0puBa, ix kiacudikaris Ta 3HaYCHHS.

56.KoM6iHOBaH1 (CKJIaqHO3MIIIAH1) KOMIUJIEKCHI H0OpHUBa, iX CKJaJ, BIACTHUBOCTI 1
3aCTOCYBaHHSI.

57.Pinki KOMIUIEKCHI JOOPUBA, X BIACTUBOCTI 1 3aCTOCYBAHHS.

58.CkJtaiHi KOMITJIEKCH1 J0OpHBa, X BIIACTUBOCTI 1 3aCTOCYBaHHS.

59.3mimani KOMIUIEKCHI J00pWBa, iX BIACTUBOCTI 1 3acrocyBaHHs. IIpaBmia
3MINTYBaHHS MiHEPATLHUX JOOPHB.

60.MikpoaoOpuBa, ix kinacudikarisi, 3Ha4eHHS Ta 0COOJIMBOCTI 3aCTOCYBaHHS.

61.BwmicT 1 3HaUeHHS MIKPOEJIEMEHTIB Y KUBJICHH1 POCIWH, XapaKTEPUCTHKA OOPHUX
MIKpOJ00pUB.

62.Ponp  MikpoenemMeHTIB y JKHBJIEHHI pociauH. [luHKOBI  MikpomoOpuBa,
XapaKTEPHUCTHKA 1 3aCTOCYBaHHS.



63.MikponoOpuBa, II0 MiCTATh Migb 1 MapraHelb. IX XapakTepucTHKa i
3aCTOCYBaHHHI.

64.Opraniudi 1o0puBa. 3HAYEHHS THOIO Ta IHIIUX OpraHiYHUX JOOpUB Yy
M1JBHUIICHH] BPOKaHOCTI CIJICHKOTOCIIOAPCHKUX KYJIBTYP 1 POJIOYOCTI IPYHTY.

65.T'Hiii, crtocoOu 30epiraHHs Ta 3aCTOCYBaHHS M1 KyJIbTYpH.

66.P13HOBHAHOCTI THOIO, IX CKJIaJOBI 4YacTHHH. XIMIYHMH CKJIaJ THOIO.
Pospaxysartu, ckiibku NPK waziine B rpyHT 3 30 T rHOIO.

67. be3niACTUIIKOBHIA THIM, HOTO CKJIaJI, BIACTUBOCTI, 30€piraHHsI 1 3aCTOCYBaHHS.

68.3HaueHHs THOIO 1 IHIIMX OPraHiYHUX JAOOpWB Yy MIABHUILIEHHI BpPOXKAaWHOCTI
CUIbCHKOTOCTIOAAPCHKUX KYJIBTYpP 1 POMIOYOCTI IpyHTY. Po3paxyBaTu, CKIIbKU
NPK nagiiine B rpynT 3 40 T rHo10 Ha 1 ra.

69. 3enene 106prBo. PociHmu-cuiepeTy, TEXHIKA iX BUPOIIYBaHHS 1 3aCTOCYBAHHSI.

70.Cuctema ynoopenns. [Ipunuunu ii mooyaoBu.

71.BusnauenHs 0anaHCy Ta XapaKTePUCTUKH MOTO MOKa3HUKIB.

72.MeToi BCTAaHOBJIEHHSI HOPM J100pUB.

73.J106puBa 1 HABKOJIUIITHE CEPEIOBHIIIE.

74.ArpoxiMcepBic. ArpoxiMciyk0a B YKkpaiHi.

75.biosioriuHi 0COOIMBOCTI yI0OPEHHSI XBOMHUX KYJIBTYD.

76.biosioriuHi 0COOIUBOCTI Ta YI0OPEHHS ITUPOKOIUCTIHUX KYJIBTYD.



8.MeToan HAaBYAHHSA

CrnoBecHi1, HAOYHI, MPAKTUYH1

9.®opMH KOHTPOJIIO 3HAHb

Monymi, 3amik

Po3noain 6aJiB, AIKi OTPUMYIOTH CTYACHTH.
O1iHIOBaHHSA CTYJIEHTIB B1I0YBa€ThCs 3riAHO NojoxkeHHs «[Ipo ek3ameHu Ta 3amiku y
HYBIill Yxpainn» Big 20.02.2015 p. mpoTtoko Ne6

Hamionansna Busnauenus oninku €CKTC Peiitunr
OLlIHKA . CTyJEHTA
1 Ominka €EKTC YA ’
Oanu
BigMinno — BifMiHHE BUKOHAHHS
A JIMIIE 3 HE3HAYHOIO KIJIbKI -
Bixminmo A KIJIBKICTIO 90 — 100
IIOMHJIOK
Jye 1o6pe — BUIIIE CEPEIHBOTO
B PIiBHS 3 KUIBKOMA TTOMIJTKAMHU 82 — 89
HooOpe
Jo0pe — y 3arajibHOMY MpaBUJIbHA
C poboTa 3 MEBHOIO KUIBKICTIO rpyOux 74 — 81
IIOMHJIOK
3angoBiIbLHO — HENoraHo, ajie 31
D 3HAYHOIO KIJIBKICTIO HEIOJIKIB 64 -73
3agoBiibHO
JlocTaTHBO — BUKOHAHHS
E 3aJI0BOJIbHSIE€ MiHIMaJIbHI KpUTEpil 60 — 63
He3anoBisibHO — TOTPiOHO
FX MPALOBATH MEPE TUM, SIK OTPUMATH 35— 59
. 3aTiK (IIO3UTUBHY OLIIHK
He3agoBinbHo ( y OUiHKY)
He3anoBinbHo — HeoOXimHA
F cepifo3Ha moabma poboTa 01-34

JUisl BU3HAYEHHS PEUTHHIY CTYyJEHTa (CllyxXada) 13 3aCBOEHHS NUCUUILIIHU Rjyc
(mo 10 OGamiB) oxepkanuid perTuHr 3 arectamii (mo0 30 OamiB) moga€THCS 0
pPEUTHHTY CTyJIeHTa (CiTyXada) 3 HaB4ainbHO1 poboTu (10 70 GamiB)

Ruc = Rup + Rar.



MNPOI'PAMA HABUAJIBHOI JUCHUILIIHA
“PEI'YJIIOBAHHA POCTY I MIHEPAJIBHOI'O )KUBJIEHHA
JAEPEBHUX POCJ/IMH”

TEOPETHUYHI 3AHATTA

MOAYJIb 1.
Tema 1.

Beryn. 3navuenHs ximizaiii BUpOOHMIITBAa HA cyyacHoMy eTami. [JoOpuBa,
iX Mmiclie B TIABHINECHHI YpPOXKaWHOCTI JIICOBHX Ta JEKOPAaTUBHUX KYJIBTYp 1
POJIIOYOCTI IPYHTY.

3HauYeHHs OpraHIYHUX 1 MiHEpaJbHUX JOOPUB Y MIABUIIEHHI BpOXKATHOCTI
JICOBUX KYJIBTYP, MOKpAIIEHHI CaIUBHOTO MaTepially Ta 30€peKeHH] 1 M1BUIIEHH1
POAIOYOCTI IPyHTY. BaKuBICTh 30a1laHCOBAHOTO 32 MAaKpO- Ta MIKPOEJIEMEHTAMHU
yn00peHHs.

Arpoximig SIK TEOpeTHYHa OCHOBa XiMi3allli BUPOOHUIITBA Ta CHCTEMH
arpoXiMi4HOro 0OCIIyTOBYBaHHsI BUPOOHUIITBA B YKpaiHi Ta B CBITI.

O6’extn arpoximii 1 i MiCIe Yy CHCTeMI Cy4aCHUX HayK. 3aBJIaHHS
arpoximii. Bkiag 3aKopJJOHHUX Ta BITYM3HSHUX BUEHUX Y PO3BUTOK YSBIICHb MPO
YKUBJICHHS Ta yI0OPEHHS POCIIHUH.

XimMiuHMii CKJIQ] TA )KUBJEHHSI POCAUH. XIMIYHUN CKJIaa POCIUH. Y MOBU
JKUBJIEHHS POCIMH 1 YyAOOpPEHHS TIPYHTIB — OCHOBHE 3aBIaHHS arpoximii.
JKuBrieHHsI SIK OJIUH 3 OCHOBHUX (DakTOpiB y >KHUTTI pocnuH. [loBiTpsiHe 1 KOpeHEBe
KUBJIEHHS POCIMH. IX B3a€MO3B SI30K.

Ponb okpemMHux Makpo- 1 MIKpOEJIEMEHTIB y JKMBJIEHHI POCIIMH, iX BIUIMB Ha
SKICTh CIITbCHKOTOCTIONAPCHKOT IPOYKITIi.

BMICT 1 CHiBBIIHOIIEHHS €JIEMEHTIB >KUBJICHHSI B POCIMHAX, TOHSTTS MPO
010JI0T1YHUH 1 TOCTIOAAPCHKUI BUHOC TIOKUBHUX PEUOBHH.

CyuacHe ysIBJICHHS MPO HAIXOHKCHHS MOXXUBHUX PEUOBHUH 1 3aCBOEHHS IX
pOCITUHAMH.

Bumoru pocnvH 10 yMOB KUBJIEHHS B Pi3HI Iepiogu ix pocty. JuHamika



BUKOPHUCTAHHS MOKMBHUX PEYOBHUH MPOTATOM BETETALIMHOTO MEePioay.

3aCcBO€HHS POCIMHAMU TOKUBHUX PEYOBHH 13 BAXKKOPO3UMHHHUX CIIONYK.

3HaueHHs KOHLEHTpalii 1 peakuii pH po3uuHy, aHTaroHi3amy 10OHIB,
(1310J10T14HOT 3pIBHOBAXKEHOCTI Ta 1HIIMX (PAKTOPIB AJS HAIXOHKCHHS TOKUBHUX
PEYOBHH Y POCITUHHU.

diziosoriyda peakiiis coyiei (100puB). [loxkuBHI CyMmiIi i1 BUPOITYBaHHS
pocnuH. ['inponoHika.

BaacTtuBoCTi IPYHTY y 3B’SI3KY i3 KHBJIEHHSIM POCJHH i 32CTOCYBAHHAM
noopus. Cknaa rpyHTy. MiHepajbHa 1 OpraHiyHa YacCTHUHU IPYHTY SIK JIPKEPENO
€JIEMEHTIB >KMBJICHHS POCIHMH. BMICT €I€MEHTIB KUBIEHHS POCIUH Y PI3HUX
dpaxiisix MiHepaIbHOI YaCTUHU IPYHTY. DopMH XIMIYHUX CIIONIYK Y TpyHTI. ['ymyc
IPYHTY 1 HOro 3HAYEHHS MJs POJIOYOCTI. BMICT MOXUBHHUX PEYOBHH 1 iX
JOCTYIIHICTh JJIA POCJIHMH y PI3HUX IPyHTax. XiMI4HI Ta O10JIOT14HI TpOLIECH B
IPYHTI 1 iX pOJib B NMEPETBOPEHHS MOKUBHUX PEUOBUH 1 MiJABUIICHHI €()EKTUBHOT
pPOAIOYOCTI IPYHTY. Posib MIKpOOpraHi3miB y MIpolieci MEePEeTBOPEHHS MOXKUBHUX
PEYOBHH Y IPYHTI.

Bunu BOUpHOI 30aTHOCTI TIPYHTY, iX pOJIb HpPU B3aEMOAIl IPYHTY 3
noOpuBaMH 1 B JKHBJICHHI POCIMH. 3HAYEHHS KOJOiMHOI dpakiii IpyHTY s
B3a€EMO/IIT IPYHTY 3 JOOpUBAMH.

OCHOBHI 3aKOHOMIPHOCTI, SIKI BU3HAUaIOTh XapakTep B3aeMoO/li JOOpHUB 3
I'PYHTOBUM BOUPHUM KOMITJIEKCOM.

3Ha4YeHHsI KUCIOTHOCTI IPYHTY, EMKOCTI BOUpaHHs, Oy(]epHOCTI, ckiamy 1
CIIBBITHOIIIEHHS BBIOpAaHUX KATIOHIB ISl IPOILIECIB iX B3a€MOJI1l 3 TOOpUBaAMH 1

KUBJICHHAM POCJIHMH.

ArpoxiMiyHa  XapakTepUCTUKA PI3HUX  TUMIIB  IPYHTIB  YKpaiHU.
ATpoXiMIUHUHN aHaJI3 IPYHTY 3 METOIO OI[IHKM HOro 3a0e3meueHOoCTi eJIeMEeHTaMU

YKUBJICHHS ISl POCJIMH, BU3HAYCHHS MOTPEOU B TOOpHUBAX 1 KOPUTYBAHHS X HOPM.

Tema 2.

XimiyHa wmeqiopauisi rpyHTy (BanmHyBaHHSl i rincyBaHHsi). 3HayCHHS



xiMiyHOT Memiopamii B Ykpaini. bamanc xamnbiito. BigHomeHHS pociuH 1
MIKpOOpPTaHi3MiB J0 peakiii IpyHTy. baratopiuna mis BalHAKOBHX MaTepiajiB Ha
rpyHT. HeiTpanizaiis KUCIOTHOCTI. 3HENIKOKEHHS TOKCHYHOI i adtoMiHIIO 1
Maprasi. BB BanmHyBaHHS Ha e(PEKTUBHICTh JOOPUB. 3HAUCHHS BallHyBaHHS
JUTs1 3a11001raHHs 3aXBOPIOBaHb POCIIHH.

BuznaueHHs He0OX1THOCTI BallHyBaHHS 1 HOPM BaITHSHUX JOOPHUB 3aJICKHO
BiJl KUCJIOTHOCTI 1 MEXaHIYHOTO CKJIaAy IPYHTY, BUIY POCIUH 1 CKJIaay KyJIbTyp Y
ciBO3MiHI. Buay BanmHsaKoBUX MaTepialiiB. BUKOpucTaHHS B1IXOA1B MPOMHUCIOBOCTI
JUTSl BalTHYBaHHS IPYHTY. ATPOTEXHIUHI BUMOTH /10 BaITHSIKOBUX MaTepialiB.

Ctpoku 1 cocoOM BHECEHHs BaNHSIHUX OOOpUB y IPYHT, mepioa ix Aii.
HopmaTuBu OLIIHKK pe3yJlbTaTUBHOCTI BanHyBaHHsS. E(EeKTUBHICTH BamHyBaHHS
IPYHTY B PI3HHUX CIBO3MIHaX.

XiMIYHUHA MeTOJ MeJiopallii COJIOHIIIB — OCHOBHA yMOBa IIiJIBUIIICHHS
pPOAIOYOCTI TPYHTIB 3 JY)KHOIO peakifiero. ['inmcyBaHHS SK 3axiJ IOJIIIICHHS
coJioHIiB. EeKTUBHICTh TincyBaHHs. MalmHu 1 MeXaHi3ailisi, 10 HeOOXiH1 JJIs
BUKOHAHHS KOMILJIEKCY POOIT 3 BAaTHYBaHHS KUCJIMX IPYHTIB 1 XIMI4HOI Memiopartii
COJIOHIIIB.

Kaacugikauis godpus. J[oOpuBa MpoOMUCIIOBI, MICIIEBI, MiHEpaJibHI Ta
OpraHivHi, MPOCTI 1 KOMIUIEKCHI, IPSIMOi Ta HEMPSAMOT Aii.

TexHnoJiorisi 30epirannsi, MiAroTOBKa i BHeCeHHsI 100pUB. TeXHOJIOrYH1
BJIACTUBOCTI N10OpuB. TexHomoris 3acTOCYyBaHHS MIHEPATbHUX 1 OpTraHIYHHUX
NO0OpUB y pI3HUX KIIMAaTUYHUX 30HAX KpaiHu. [Ipuitomu 3MeHILEeHHs BTpaT J0OPUB
1 iX SIKOCTI IIPY TPAHCIIOPTYBaHHI, 30epiraHHi 1 BHeceHHl. IligrotoBka noOpuB 10
BHECCHHs. TexHika Oe3meKu.

3acTtocyBaHHsI MiHepaJibHUX J00OpUB SIK 3axia  3ano0iraHHs
3aXBOPHOBaHHSIM pocjuH. HenocratHe xuBieHHsS a30ToM, Gochopom, KalieM —
OJIHA 3 IPUYHMH PI3HUX 3aXBOPIOBAHB POCIIUH.

3HayeHHs a30Ty JUIsi POCIWH 1 OCOOJMBOCTI a30THOTO YKWBJICHHS.
OcoOMuBOCTI KUBJICHHS POCIMH aMOHIMHHM 1 HITPATHUM a30TOM.

Crnionyku a30Ty B IPYHTI 1 iX nepeTBOpeHHs. 3HaUeHHsI 0000BUX POCIUH JIJIst



30araueHHs IpyHTIB Ha a30T. KpyrooOir 1 6ananc a3oty B mpupoi. bananc a3ory B
3eMJIepOOCTBI.
MOAVYJIb 2.
Tema 3.

A30THi n00puBa. Knacudikaiiis a30THUX TOOpHB, iX CKJIad, BJIACTUBOCTI 1
BUKOpUCTaHHA. [lepeTBOpeHHs a30Ty AOOpPHB Yy IPYHTI 1 BUKOPUCTAHHA HOTO
pocauHamu. BriuB a30THUX J0OpUB Ha peakiil0 IPYHTOBOTO PO3UYHUHY.
EdexTuBHICTD pi3HUX HOOPHUB 3aJIEKHO Bl BIACTUBOCTEH I'PYHTY, BUAY POCIHH 1
criocoOy BHeceHHs1 100puB. Hopmu, cTpokH 1 criocoOu BHECEHHS a30THUX JOOPUB
1] pi3H1 KyJIbTYpH.

3HauyeHHs Aa30THUX JOOPHUB I TMIJABUIIEHHS BPOXKAMHOCTI B PI3HUX
IPYHTOBO-KJIIMAaTUYHUX 30HaX YKpaiHu. 3axoAW NIABUUIEHHS €()EeKTUBHOCTI
a30THUX JOOpUB.

®ochopui modpusa. IIpobrema goctymHocTi Qocdopy pociauHaM i
criocobu 1 po3p’s3aHHs. Ponb ¢dochopy B pocnamHax. 3HaueHHs (ochopHux
noOpuB NJisl MIABUIICHHS BPOXKAiB Ta CTIMKOCTI KYJIBTYp Y PI3HHX IPYHTOBO-
KJIIMaTUYHUX 30HaX YKpaiHw.

MinepanbHi 1 opradiuni cnonyku ¢ochopy B IPYHTI 1 iX mepeTBOpPEHHS.
Kpyroo6ir 1 6amanc pochopy B nmpupo/ii i ix mepeTBOPEHHS.

CupoBuHa misg BUpoOHUITBA (ochopHux A0OpuB B YKpaini. Pogosumia
anatuTiB 1 ¢ocdopuriB y kpainax CHJ] ta inmmx xpainax. Krmacudikaris
dbochopHux no0puB, iX ckiax 1 BaacTUBOCTI. B3aemonia gocopHux ao0puB 3
rpyHToM. Boupanus ¢pochopuriB y pizaux rpynrax. [licasais dochopaux no0pus.
Hopwmu, ctpoku, cnocobu BHeceHHs (HochOpHHX HOOpUB TiJ Pi3HI KYJIbTYpPH,
BUKOpUCTaHHA (ochopHUX A00puB npo 3anac. JlokanbHe BHECEHHS — HANWOUIbII
edeKkTUBHUH croci0 BUKopucTanHs cynepdocdary. Brums dhochopaux nodbpus Ha
BpOXKail PI3HUX CUIBCHKOTOCIIOAAPCHKUX KYyJIbTyp 1 HOro siKicTb. Mertonu
niaBuiieHHs: epexTuBHOCTI hochopuux nodbpus. DocdopHi 106pUBa K HKEPEIO
IIJIBUIIICHHS CTIMKOCTI POCIIMH IMPOTH 3aXBOPIOBAHb.

Kaniiini go0puBa. 3nHaueHHs kamito i pociuH.  OcoOJMBOCTI



3aCTOCYBaHHSA KaJIHHUX JOOPHB Y PI3HUX I'PYHTOBO-KJIIMAaTUYHHUX 30HAX Y KpaiHH.
Crnonyku kamito y rpyHTi. Komoo0ir 1 6ananc kamito B mpupo/l i
rocrnojiapctBi. PooBuina kamiiHux coseil B YkpaiHi Ta B IHIIUX KpaiHaxX.
Knacudikamis xamiiiHux noOpHB, IX CKJIaJ, BIACTUBOCTI 1 BUKOPUCTAHHS.
B3aemonist kaniiHUX JOOPUB 3 IPYHTOM. 3HAUYEHHS XJIOPU/IIB, CYyIb(aTiB, HATPIIO 1
MarHiro, SIKi BXOASATh 1O CKJIAAy KaliMHUX J0OpUB, [JIs PI3HUX POCIHH.
BukopucTtanHs KaniiHUX TO0OpUB 3aJIeKHO BiJl O10JOTTYHUX OCOOIMBOCTEH pOCIUH
1 ITPYHTOBO-KJIIMATUYHUX yYMOB. BIIJIMB BamHyBaHHs, BHECEHHS THOKO Ta 1HIIMX
3aX0/1iB Ha €(PEKTUBHICTh KalIlHUX 100puB. HopMH, CTPOKH 1 cmocoOr BHECEHHS
KAJIIMHAX TOOpUB Mif Pi3HI KylbTypHu. BIUMB KaliiiHUX TOOpUB HA BPOXKANUHICTS 1

AKICTh TPOYKIIIT PI3HUX KYJIBTYP.

Tema 4.

Komnuiexkcni no0puBa. [IoHATTS po KOMIUIEKCHI, 3MilIaH1, KOMOIHOBAHI 1
CKJIJIHI T0OpHBA, 1X €KOHOMIYHE 1 arpOTEXHIYHE 3HAYCHHS.

CnocoOu ojniepkaHHs, CKJaj, BJIACTHUBOCTI 1 BUKOPHUCTAHHS KOMIUICKCHHX
no0puB. IlepciekTUBM BUKOPUCTAaHHS KOMIUIEKCHHUX JOOpMB B  YKpaiHI.
Tyxocymiri, iX CKJaJ, BIACTUBOCTI, 3HaYEHHS 3MilTyBaHHs 100puB. KomrmuiekcHi
n00puBa K IHTPEIIEHT 3aXUCTY POCIMH MPOTU 3aXBOPIOBAHb.

MikponoOpuBa. 3HaueHHS MIKPOEJIEMEHTIB sl  pociuH. Bwict
MIKpOEJIEMEHTIB y IpyHTax. [[oOpuBa, siki MICTSITh OOp, IIUHK, MapraHellb, Mifb,
MOMIOJIEH Ta 1HII MIKpOEIEMEHTH. BUKOpUCTaHHS MIKpOJOOpUB 3aJIEKHO BiJl
I'PYHTOBUX YMOB 1 010JIOTTYHUX OCOOIMBOCTEN KYJIBTYP.

YMoBU e(peKTUBHOTO BUKOPUCTAHHS MIKPOJIOOpUB B YKpaiHi.

MikpoeneMeHTH 1 pO3BUTOK PI3HUX 3aXBOPIOBAHb KYJIbTYP.

Opraniudi no0puBa. 3Ha4yeHHS THOIO Ta IHIIUX OPTaHIYHUX JOOpHUB Yy
M1BUIIEHHI TPOYKTUBHOCTI KYJIBTYP 1 POJFOUOCTI IPYHTIB.

['Hiil sIK [PKeperno eIeMEHTIB JKUBJICHHS JIJIs1 POCIIMH 1 MOT0 poJib y
Kpyroo0iry mo>KMBHHX PEYOBHH B 3eMJIepoOCTBI. MacoBa yacTka THOIO B

3arajibHOMY OajaHCl €JIEMEHTIB KUBJICHHS.



Pi3HOBUAHOCTI THONO - MIJACTUJIKOBUW, OE3MiICTUIKOBUN  (PIAKUM,
HAMIBPIAKUIT), 1X CKJIAJOBI YaCTHMHH. XIMIYHUHM CKJIaJq 1 SKICTh THOIO PI3HHX
TBapHH.

3eneni noOpuBa. 3HadyeHHsS 3€JCHUX MOOpPUB ISl 30arayeHHs IPyHTY Ha
OpraHiyHy pEYOBHMHY, a30T Ta IHUI HNOKMBHI pedOBUHU. POpPMHU BUKOPUCTAHHS
3eJIEHOro J00pHBa Ha MaJOPOAIOUMX MIMAHUX IpyHTax. Kynbrypu, sKi
BUPOIIYIOTh K 3€JIeH1 J0OpHuBa (Cuaepartn).

KomrmuiekcHe BukopucTtanHs O00OBUX cCHJIEpaTiB Ha KOpM 1 JOOpHBO.
YnoOpennst cuzaepariB. BukopuctanHs HiTpariHy (pu3oTOpdiHy Ta 1HIIHUX
npenapariB) Py BUPOILLYBaHHI CUIEPATIB.

Po3knagannst 3emeHoro noOpuBa B IPyHTI. 3axoAu  MiJBULICHHS
e(EeKTHUBHOCTI 3€JIEHOTro J00puBa. BrummB 3erneHoro nodpuBa Ha NPOSYKTUBHICTD

PI3HUX KYJIBTYp 1 BIACTUBOCTI IPYHTY.

Tema 5.

Cucrema BHKOPHMCTAHHSI J00pPMB B PO3CAJHUKAX Ta NHUTOMHHUKAX.
[TonsiTTa mpo cucteMy yaoOpeHHs. CucTtemMa BHKOPUCTaHHs JOOPUB SIK HAyKOBa
OCHOBA PaIllOHAIBHOTO BUKOPUCTAHHSI I0OPUB.

3aBgaHHs CHCTEMH YAOOpPEHHS. YMOBH PO3POOKM pPaIliOHATbHOI CHUCTEMHU
yI0OpEeHHS! B IHTEHCUBHUX TEXHOJIOTISIX BUPOIIYBAHHS POCIMH 1 MOJIMBOCTI iX
peryJitoBaHHs, NOHATTA NpO OajlaHC MOXUBHUX PEYOBHMH. bamaHc sik ocHOBa IS
po3poOku cucteMu ynoopeHHs. Buau Oamancy. 'ocmogapchkuii GanaHc, HOro

CTATT1 1 MOKA3HUKH.

banancoBo-po3paxyHKOBI METOAM BU3HAUYCHHS HOpM 00puB. Kiacudikarris
METOJ[IB BH3HAYEHHS HOPM J0OpHWB. BWHOC MOXHMBHHX DPEUOBHH 3 YpOKAEM.
KoedimieHTr BUKOPUCTaHHS TTOKUBHUX PEYOBHH POCIUHAMH 3 TPYHTY.

OcHOBHI yMOBU €()EKTUBHOTO BHKOPUCTAHHS J00puB. biosoriuxi
OCOOJIMBOCTI JKUBJICHHS KYJIBTYp 1 iX yaoOpeHHs. [pyHTOBO-KIiMaTH4YHI YMOBH i
edexkTuBHICTH 10OpuB. CriocoObu BHECEHHS TOOPUB.

Po3milnieHHst opra”iyHuxX JOOpHB y CIBO3MIHAX 3aji€kKHO BIJ TPYHTOBO-



KJIIMaTUYHUX YMOB 1 crieriiamszariii ciBo3minu. Hopmu opraniunux no6pus. Hopmu
MiHEpaJbHUX TOOPUB, PEKOMEHIOBaHI YCTAaHOBAMH, BUKOPUCTAHHS arpOXiMIYHHUX
KapTOTpaM.

Cucrema BUKOpHUCTaHHS AOOpHUB Yy pI3HUX 30Hax Ykpainu. PiuHi 1utanu
BUKOpUCTAaHHA J00puB. (OCHOBHI NOPUHIMON PO3POOKH PIYHOTO IUIAHY.

BukopucranHs 100puB 1 XIMIYHHUX MPETapaTiB 3aXHUCTY POCIIHH.
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HAIIIOHAJIbHUM YHIBEPCUTET
BIOPECYPCIB I IPUPOJJOKOPUCTYBAHHS

HHI nicosozo i cadoeo-napkosozo zocnodapcmea

Crenianbnicts 8.09010303 “CanoBo-napkoBe
rocrnoaapcTBo”

[Turanus 6. BizyasipHi 03HaKkK HecTadi a30Ty

[ToXOBTiHHS HIXKHIX JIUCTKIB POCITUH MOYUHAETHCS
3 CePEIMHHU JIUCTKA 1 MPOJAOBKYETHCS BIPOIOBK
LIEHTPAJILHOI JKUJIKY, IPUYOMY Kpai JIMCTKA JEAKUH
4ac 3aJIMIIAI0TECS 3€JICHUMH.

[TounHae NPOSIBIATHCS 3 HIXKHIX JIMCTKIB, BOHU
MAaIOTh 3C¢JICHUI KOJIIp 3 OJIAKUTHUM BiJTIHKOM.

2 | Hwxns yactiHa nuctka HaOyBae (ioneToBo-
®opma HABYAHHS OeHHe GIOOLICHHS 4epBOHUH a00 YepBOHYBATO-(Pi0JETOBHIA BiITIHOK,
Cemectp 1 Kypc 1 OKP “Marictp” a Kpai JMCTKOBUX IJIACTHHOK 3aIrMHAIOTHCS JOTOPH.
Kadenpa Aepoximii ma sixocmi npodyxyii [To>xOBTiHHS CTapilINX HIDKHIX JINCTKIB Ha
pocaunnuymea im. O.1. [yweuxina neprdepiiHif YaCTHHI MK )KUIIKaMH, K

3 CIIPHYUHIOE KPAHOBHUH “OImiK JINCTKA” (TIOKOBTIHHS
Aucuumnrina Pecymosanns  pocmy ma KpaiB JIMCTKOBOT IIACTHHKH), a00 Ha JITAHKAX Mik
MIHEPANLHO20 JHCUBNEHHS 0ePesHUX POCTUH JKHJIKAMH - MIKKHIIKOBHH HEKPO3
Buxaanau I'enrano O.M. 4
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[Murtanns 1. laiite npaBuibHE BU3HAUECHHS, 1110 TaKe 7 1’2_1’9
“YKUBJICHHSI pOCJIUH’ 1’3 '1 >
1 ITpouec nepexony 3araJbHHUX 3aMaciB MOXKUBHUX =15
€IIEMEHTIB B pyxoMmi (opmu; i _ _
5 TIpolieC EpeXOLy PEHOBHH 3 HABKOIMIIHBOTO [Muranus 8. S.Im 3 conell opTohocHOpHOi KUCIOTH
cepeoBUINA 10 CKIALy POCIUH BOAOPOSYMHHI.
3 [Ipouec nepexoy rpyHTOBOI BOJIOTH B POCIHHUI 1 Ca3(PO4)y;
2 NaH2P04;
[uTanns 2. B pe3ynbTati SKOTO KUBICHHS POCITHH 3 (NH,);PO4;
BUKOpUCTOBYEThCSI CO, 4 CaHPO,.
1 [oBiTpsiHE i i i
2 KopeHese IMutanHs 9. BkaxiTh CIIONYKM Kajito JOCTYIHI ISt
3 A3oTHE KUBJICHHA POCIHH
4 Docdophe 1 Kamiit minepaiis '
5 Kaniiiae 2 Bogopo3unHHMH Kamii
3 OOMmiHHM# Kamii
IMuranns 3. J[o SK0i rpyIM €NeMEHTIB KUBICHHS 4 | Kaniii TLIa3MH MIKPOOPTaHISMIB
BiZHOCHTBCS a30T 5 HeoOMiHHO ikcoBaHM Kautii
1 MakpoeneMeHTu
2 MiKpOeIeMeHTH Iutanna 10. [aiite mpaBuiIbHE BH3HAYEHHS, IO
3 | YasrpamikpoenemenTu Take fobpusa. : § :
1 Pe4oBHHM OpraHiuHOI 4M MiHEPaIbHOT IIPUPOIH, SIKI
[Muranns 4. Bkaxite ¢izionoriudy posb Gpocdopy B 3aCTOCOBYIOTE /UIA M/BHIIEHHA POMIOYOCTI IPYHTY;
JKMBIIEHH] POCIHH MinepanbHa abo opraHiuHa peyoBHMHA Ta Marepiall,
TTi/BAIIyE TOCYXOCTIRKICTS POCIHH, PEryJTioe 5 | fxa mictuTh HEeoOXimHI st POCIHH eleMeHTH
1 OBOIHEHICTh [IA3MH KITHH YKMBJICHHS, ITiICHITIOE TIPH BHECEHI MOOii3amito ix 3
2 BxoauTp 10 ckiany xjopodiay ;p}’HTy Ta MMABUILYE POMOUOCTI IPYHTY;
3 BXOJHTS /10 CKIIALY TPOCTHX ILyKPIB 3 €UOBMHH, SKi 3aCTOCOBYIOTH JUIsl TiJBUINCHHS
: 0’Kalo 1 SIKOCTI CaJIMBHOTO MaTepiaiy.
Bxomuts 10 cknagy AT® i AIID, cipusie po3BUTKY yp - A praiy -
4 KOPEHEBOT CHCTEMH 4 PevoBuHM, sKi 3aCTOCOBYIOTHCS JISI IMiJIBHILEHHS
. SIKOCTI CaJJUBHOTO MaTepiaiy
5 BxoauTe 10 ckiany ankaioiniB

ITurapus 5. Ski
JKUBJICHHS POCITUH

ICHYIOTh BHIU JIarHOCTHUKHU

1 I'pynToBa

2 Pocnunna

3 MeTteopoJoriyaa
4 XiMigHa

[Mutanns 16. Oco6imBOCTI BUKOPUCTAHHS 100pUB
IIPY BUPOIIYBAaHHI a3aJlii B KIMHATHUX YMOBaXx.

[Mutanns 17. Oco6imBOCTI BUKOPUCTAHHS 100pUB
IIPY BUPOIYBAHHI T1aI[MHT.




