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1. OIUC HABYAJILHOT JIMCLIUTUITHU
«“3ACTOCYBAHHS JIOGPUB B JIICOBOMY I'OCNOJAPCTBI”

(Ha3Ba)

I'any3p 3HaHb, HAPSIM MIATOTOBKH, CleWiaJbHICTh, OCBITHHO-KBAJIi(ikaniliHuii piBeHb

lNanmy3p 3HaHB

20 ArpapHi HayKy Ta IPOJOBOJILCTBO
(umdp i HazBa)

CoerjajgbpHICTh

205 JlicoBe rocnoiapcTtBo
(omdp i Ha3Ba)

OcBiTHBO-KBaJTI(IKALl ITHUH pIBEHb

Marictp

(GaxanaBp, criemianict, MaricTp)

XapakTepucTUKa HABYAJIbHOI JMCUMIIIHI

Bun BubipkoBa
3arajibHa KUIBKICTE TOIUH 90
Kimekicte kpenutis ECTS 3
KuIbKIiCTh 3MICTOBUX MOTY/TIB 2
Kypcosuii mpoekt (poboTa) -

(sKIo € B p0060YOMy HaBUATLHOMY TIIaH1) (Ha3Ba)
dopma KOHTPOJTIO 3aiik

IHoka3HMKN HABYAJIbHOI AMCUMILIIHU IS Ie HHOI Ta 3204HOI ()opM HABYAHHS

JeHHa popMa HaBYAHHS 3ao0uHa (hopma

HABYaHHS
Pix migrorosxu 2016 2017
Cemectp 3 3
Jlexuiiiai 3aHATTS 10 rop. 14 ron.
[TpakTryHi, ceMiHapChKi 3aHATTS - - TOJ.
JlaGopaTopHi 3aHATTS 20 roz. 12 ron.
Camocriiina pobora 60 rog. 64 rox.

[HMBiMyanpH1 3aBIaHHSA

Ki1pKicTh THIXKHEBUX TOAUH

JUTsI IEHHOT ()OpMH HaBYaHHS:
ayAUTOPHUX

CaMOCTIHOI poOOTH CTyAECHTA —

3 rox.
6 rox.




2. META TA 3ABJAHHS HABUYAJIbHOI JUCHUTLIIHA

MeTa HAaBYAJIbHOI AUCHMILIIHU

B ymoBax IHTEHCHBHOIO pPO3BHUTKY JICOTOCIIONAPCHKOTO BHUPOOHHUIITBA 1 PHUHKOBHX
BIIHOCHH OCOOIMBO BaXJIMBE 3HAUEHHS Mae TIHOOKe BHBYEHHS MICIsL 1 poJi XiMiBalli B
CHCTEMi: pociMHa — JOOpMBO — TpPYHT. 3HAUYeHHS AOOPHB, SK HaWBaXIMBIIOTO Qaxropa
MPOJAYKTUHOCTI 3pocTae. B 3B’s3Ky 3 IIUM MIIrOTOBKAa BHCOKOKBATI(PIKOBAHWX CHEIIAIICTIB, SIKI
OyayTh BOJIOAITH HAyKOBO-OOTPYHTOBAHMMM NpUHOMaMM 3aCTOCYBaHHS JTOOPUB Ta XIMIMHHUX
METIOPAHTIB SIBISETHCS JOCUTH aKTyaIbHUM.

HucnumimiHa ‘“3acrocyBaHHs  JTOOpMB B JIICOBOMY TOCHOAApCTBI”  3abe3medye
dopMyBaHHS y CiIyxadiB Maricrparypu 3a creuniainiBanieto “IloHOBIEHHS Ta po3BeneHHs Jicy’
3HaHb 3 MUTAHb KUBJICHHS Ta YIOOPEHHS JCPEBHUX POCIUH B ITMTOMHHUKAX Ta PO3CATHUKAX.

3aBaaHHS BUBYECHHSA TUCIUILTIHA

3aBAaHHSAM BHUBYEHHSM ITUCHUIUIHU € (opMyBaHHS y (axiBlsi TEOPETUUYHHUX 3HAHb 1
MPaKTUYHUX HAaBUYOK 3 BUKOPHCTaHHS JOOPHUB y CIBO3MiHAX, BU3HAYEHHI ITapaMeTpiB KOJIOOOITy
€JIEMEHTIB JKUBIICHHS 3 BpaxyBaHHSM 30H BHPOIIYyBaHHS 1 crenu(iku pBHUX KyJIbTyp Ta
OXOPOHHU JOBKULIS. 3HAHHS XapaKTepUCTUKU TPYHTB 1 AOOPUB J0O3BOJISIE CTBOPUTH HaWKpall
YMOBM JJISl ’KMBJICHHSI POCIMH 3 ypaxyBaHHSM BIIACTUBOCTEM pPBHHMX BUIB 1 (opMm 100puB,
ocobnMBoCTel iX B3aeMOJii 3 I'PYHTOM, BH3HA4YeHHI HalOUThII edekTMBHHUX (opM, CrIOCOOiB,
CTPOKIB 3aCTOCYBaHHS JOOPHB.

B pe3yabTaTi BUBUEHHSI HABYAJIbHOI JUCHUIVIIHM CTYJ€HT MOBHHHEH
3Hamu:
—  pOJIb MakKpo- Ta MIKPOEJIEMEHTIB B KHBJICHHI POCIIUH;
—  XIMMHHUH CKJIaJl pOCIMH Ta METOJIU MOTO PETYITIOBAHHS;
— BJIACTMBOCTI IPYHTY Y 3B 513Ky 13 3aCTOCYBaHHSIM J10OpUB;
— MPUJAATHICTH PBHUX I'PYHTIB JUISI 3aKIaJIKH MUTOMHUKIB Ta PO3CaTHUKIB;
— METOJM XIMIMHOI Meiopauil IpyHTIB;
—  wiracuQIKaIio MiHEpaIBbHUX TOOPHUB, X BJIACTUBOCTI Ta BUKOPHCTAHHS;
— Kracu(ikanito OpraHiMHUX AOOPHB, X BIACTUBOCTI Ta BUKOPUCTAHHS;
— JIArHOCTHUKY JKUBJIICHHS POCIIHH;
— ynoOpeHHs MUTOMHHUKIB Ta PO3CAIHUKIB;
emimu:
— BHM3HAUUTU pIBEHb 3a0€3MEUEHOCTI POCIMH MOXKUBHUMM PEUOBHHAMH Ta 3a0€3ME€UUTH
ONTUMAJIbHI YMOBH X BHPOIIyBaHHS,
—  BMITH pO3MBHABaTU J0OpHUBa Ta 3a0€3MeYUTH ONTUMAIbHI YMOBU IS X 30epiraHHs;
—  BMITH 3aCTOCYBaBaTH J0OpHBA CYMICHO 3 3aCO0aMH 3aXHUCTy POCIIHH;
—  BCTaHOBJIFOBAaTH HOPMH Ta BU3HA4aTH (OPMH 1 C1ocOOM BHECEHHS TOOPHUB;
— 3amoOirati 3a0pyaHeHHIO Oiocepu y mpoIeci BUKOPUCTAHHS JOOPUB.



3. MIPOI'PAMA TA CTPYKTYPA HABYAJIBHOI JUCHUILIIHUA

NMOBHOT0 TePMiHYy J1eHHOI (32049HOI )opM HABYAHHS

No HazBsa Temn KitpkicTe roguna
i/ JlerHa opma 3aouna gopma
1§
% 2 © | = g 2 | o | =
S| 2 |B|E|38 |B| 8|8
> >
3micToBui Moxynb 1. BracTuBOCTI IpyHTY B 3B SI3KY 13 JKUBJICHHSM POCIUH
1 |Tema 1. Beryn. Ximiunuii cxiag Ta (21 | 2 4 115 21 | 4| 2|15
KHUBJICHHS POCIHMH. BracTWBOCTI TPYHTY y
3B’3Ky 13  OKUBJIGHHAM  pOCIMH 1
3aCTOCYBaHHSIM JTOOPHB.
2 | Tema 2. Ximiyga wMemiopamis TpyHTY |21 | 2 4 (15| 19 22|15
(BamHyBaHHs 1 rincyBaHHs). Knacudikaris
nob6puB. TexHonoris 30epiraHHs, MATOTOBKA
1 BHecCeHHS  J00puWB.  3acTOCyBaHHS
MiHEpaJbHUX JTOOpPUB SK 3axin 3amoOiraHHS
3aXBOPIOBAHHSIM POCIIHH.
Pazom 3a 3MiCTOBHUM MO IyJIEM 42 4 8 [ 30| 40 6| 4|30
3wmicroBuit Mmoayns II. JIoOpuBa, ix knacudikamis Ta BUKOPHUCTAHHS
3 | Tema 3. Asorai pgobOpuBa. Docdopsi |14 212 (10|14 | 2| 2|10
nobpusa. Kaniitni no6puBa.
4 | Tema 4. Kommnekcui nobpusa. | 14 2 (2 (10| 142|210
Mikponobpuba. Opraniudi moOpuBa. 3erneHi
noOpuBa.
5 | Tema 5. Cucrema BukopuctanHs no6puB B | 20 2 |8 |10 22 | 4| 4 |14
pO3CaTHUKAX Ta MUTOMHHUKAX.
Pa3om 3a 3MiCTOBHUM MOJIyieM 48 6 [12 30| 50 | 8 | 8 | 34
YCbOI'O 'OANH 90 10120 |60 | 90 |14 | 12| 64




TEMMU JJABOPATOPHHUX 3AHATDH
“3acTocyBaHHs JOOpHMB B JIICOBOMY roCnoAapcTBi”

Ne . O6’em

i JlabGopaTopHi 3aHATTS B
I'pyHTOBa JiarHOCTHKA >KWUBIIEHHS POCIMH. BU3HA4YeHHS CIONYK a30Ty B

1 IpyHTi (Bu3HaueHHs BMICTY aMOHIAHOIO a30Ty B IPYHTI 3a JOIOMOIOIO 2
peaktuBy Heccrnepa, BU3HaYeHHsI BMICTy HITpaTiB y I'PYHTI 32 JOMOMOTOIO
IOHCEJIEKTHBHOTO €JICKTPOJIA).
I'pyHTOBa JiarHOCTHKA KUBJIEHHS pociauH. BuzHaueHHs cronyk docgopy B

2 | rpyHTi (Bu3HaueHHA BMICTYy pyXOoMUX cHOIyK Qocdopy 3a MeToaoM 2
UupikoBa).
I'pyHTOBa JiarHOCTHKA >KUBJEHHS POCIUH. BH3HAYeHHS CHOIYK Kajilo B

3 | rpynTi (BusHadeHHs BMiCTy OOMIHHOTO Kajil0o B TIpPYHTI 3a METOAOM 2
MacoBoi).
XiMiuHa Memiopalis IpyHTB. BusHaueHHs moTpeOM y BamHyBaHHI Ta

4 | PO3PaxyHOK HOpPM  BamHa. TeXHonpriﬁ BUKOPHCTAHHS  BAITHAKOBHX 9
MarepiaiiB.  BHU3HaueHHsS ~ HEUTpaIBYOUOi  34aTHOCTI  BAIHAKOBUX
Martepiajis.

5 O3HailoMJIeHHSI 3 OCHOBHUMH BHJaMU MiHEpaidbHUX A00puB. [IpoBenenHs 2
SIKICHOTO BHW3HAYCHHS a30THUX, (ocopHUX, KATIMHUX TOOPHB.

5 PocnuaHa nmiarHOCTHKA XKUBIICHHSI POCIHH. BH3HaUeHHs 3a0€3MEeYeHHOCTI 5
POCIIHMH MOXUBHUMHU €JIEMEHTAMHU EKCIIPEC METOAOM.

7 Cucrema BUKOPUCTaHHS JTOOpUB B po3caigHuKax. [IOHATTS mpo cucremy 8

yaoOpeHHs. Y 10OpEeHHS JIICOBUX KYJIBTYP.




KOHTPOJIBHI IINTAHHA 1J151 BUSHAYEHHSA PIBHSA 3ACBOCHHS
3HAHHb CTYJAEHTIB

1. Ilpenmer 1 MeToaM arpoXximii, ii B3a€MO3B’SI30K 1 IHIIMMHM HayKaMu. 3aKOHU

arpoximii.

IcTopis po3BUTKY arpoximii B YKpaiHi 1 B CBITL

Cknaj rpyHTy, XapakTepucTuka (a3 IpyHTy.

Buau BOMpHOI 31aTHOCTI IPYHTY, iX pOJib y B3aEMOJIl IPYHTY 3 100pHUBaMH Ta

YKUBJICHHI POCJIMH.

MexaHiuHa 1 XIMiYHa BOMpHA 3/1aTHICTh IPYHTY.

bionoriyna 1 p3uuHa BOMpPHA 31aTHICTD IPYHTY.

OCHOBHI1 3aKOHOMIPHOCTI (PI3BUKO-XIMIYHOT BOUPHOT 34aTHOCTI IPYHTY.

[ToHATTS PO TPYHTOBUI BOMPHHUI KOMILIEKC.

XiMaHUA ckian pociuH. [loBiTpsiHe 1 KOpEHEBE KUBJICHHS POCIIMH.

®dakTopu pocTy pociimH. PoJib OKpeMHUx Makpo- 1 MIKPOEJIEMEHTIB y >KUBJICHHI

POCJIMH Ta TX BIJIMB HA SKICTh MPOYKILi.

10.CyuacHe ysBJIEHHS MPO HAAXO/JKEHHS IMOXHBHUX PEYOBHH 1 3aCBOEHHS iX
POCIMHAMH.

11. ®akTopw, 1110 BIUIMBAIOTh HA HAJXOXKEHHS TIOKUBHUX €JIEMEHTIB Y POCJIMHY.

12. BB yMOB MiHEpaJbHOTO JKUBJIEHHS HAa BMICT OUIKIB, HPIB, BYIJIEBOAIB Ta
HIIMX BaKIMBUX PEYOBUH Y POCIIMHAX.

13.Buau KUCIOTHOCTI B IpyHTL P0o3paxyHOK HOpM BarHa.

14. KucnoTHICTh TPYHTIB Ta il BHUAM. Bu3HaueHHS HEOOXIIHOCTI MNPOBEIECHHS
BaltHYBaHHS IPYHTY.

15.BcTaHOBNEHHS HEOOXIMHOCTI BalHyBaHHS 1 HOPM BallHA 3aJIGKHO Bi
KHCJIOTHOCTI 1 MEXaHIYHOTO CKJIAAy IPYHTY, OCOOJIMBOCTEH POCIMH 1 HAOOPy
KYJIbTYp B CIBO3MIHL

16.Bunu BamHAKOBUX MaTepialiB, 1X XapakrepucTuka. Jlis BariHa Ha IPYHT.

17.BigHOIIEHHS pOCIAMH OO0 peakii cepenoBuia. BamHAKOBI Marepiamm, ix
XapaKTEepUCTHKA 13aCTOCYBAHHS.

18.BigHOmIeHHs POCIMH 1 MIKpOOPTaHBMIB O peakilii IPYHTYy Ta BalHyBaHHS.
Ctpoku i criocoOu BHECEHHS BaMHAKOBHUX MaTepialliB y TPYHT, Mepiof X ii.

19.Ctpoku 1 crmocoOM BHECEHHS BaNHAKOBUX MaTepiamiB. M’sKi BamHAKOBI
Marepiajm.

20.BcTaHoBneHHsT HEOOXITHOCTI rincyBaHHs TIpyHTIB. Hopmu, crmocobu i cTpoku
BHECCHHS TIICY.

21.Marepianu 17151 TINCYBaHHS IPYHTIB, 1X B3aEMO/IIS 3 TPYHTOM.

22.Knacudikaris 1o0puB.

23.CTpoKu Ta CrIocOOU BHECEHHS TOOPHUB.

24.®iionoriyHa peakiis J00puB Ta ©(EKTHBHICTh 3aCTOCYBaHHS Ha PIBHHUX
I'PYHTOBHX BIIMIHAX.

25.CHoJIyKH a30Ty B IPYHTI 1 X IEPETBOPEHHS.

26.3Ha4eHHS a30Ty AJIs1 POCJIMH 1 0COOIMBOCTI a30THOTO >KUBJICHHS.

27.A30T1H1 no6puBa. llInsxu minBumieHHsT e)EKTUBHOCTI 1X BUKOPUCTAHHS.

28.A30TOBMICHI MiHepaibHI a00puBa, iX kiacudikamis. BracTuBocTi HiTpaTHHUX

wh e
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N00pUB, 1X 3aCTOCYBAHHS.

29. AMiauH1 a30THI T0OpHBa, 1X CKJIaJ, BIACTUBOCTI 1 3aCTOCYBaHHS.

30. AMOHIIiHI a30TH1 1OOpUBa, BIACTUBOCTI 1 3aCTOCYBaHHS.

31.HirpatHi a30THi 700puBa, BIACTUBOCTI 1 3aCTOCYBAHHSI.

32. AminHi a3oTHI 1oO6puBa. CeuoBHHA, i1 CKJIaa, BJACTUBOCTI 1 3aCTOCYBAHHS.

33.Pinki a30THI 70OpHMBa, TX CKJIaa, BJACTUBOCTI 1 3aCTOCYBAHHS.

34. XapakTepucTKa aMOHIMHO-HITPAaTHOI rpynu J0OpUB, BIACTUBOCTI, B3a€EMOMIA 3
IPYHTOM.

35.TloBimpbHOAIFOY1 a30THI JOOPHBa, X BJIACTUBOCTI, JOOYBaHHS 13aCTOCYBaHHS.

36. Oco6JMBOCTI BUKOPUCTAHHS a30THUX TOOPUB Mif Pi3HI KYIbTYpPH.

37.®ionoriHa poib pochopy B pOCIUHAX.

38. MiHepasibHi 1 OpraHiHi criodykd (ocqopy B IpyHT], TX TOCTYIHICTh POCIFHAM.

39.Poap docdhopy B pocnmHax. 3HadeHHS (ochopHHX MOOPWB y IMMIIBHUIICHHI
BPOXKaiB CUTbCHKOTOCTIOAPCHKHUX KYJIBTYP.

40. XimuHMM ckitan pocyivH. Di3iosoriyHa poib Gochopy B poCIuHax.

41.B3zaemonisa pocopHux 106puB 3 rpyHToM. Hopmu, cTpoku 1 ciocoOu BHECEHHS
dochopHUX TO0OPHUB.

42. Knacudikarist pochopHux 1006puB, MOKIAIN 1 CHPOBUHA JIsl X BUPOOHHUIITBA.

43.Cymnepdocdar (mpocTuii 1 NOABIMHUN, TPaHyJIbOBAaHHUM 1 HOPOIIKOMOAIOHUN).

44, TIpenumirar, HOTO CKJIaJ, BIACTHBOCTI 1 3aCTOCYBaHHS.

45, BaxxkoposuuHHi pocPopHi 100pHBa, XapaKTEPUCTHKA 1 3aCTOCYBAHHS.

46.DochoputHe OoOpoImHO, HOTO CKJIaa, J0OyBaHHS, BIACTUBOCTI 1 yMOBHU
e()EeKTUBHOTO BUKOPHUCTAHHSI.

47.DopMu KaJliio B TPYHTI, 1X 3HAYEHHSI Y KUBJICHHI POCJIVH.

48. Poip karmir0 y POCIMHAX. 3HAYCHHS KATMHUX JOOPWB Yy TIBHINCHHI BPOXKAHHOCTI
CUTbCHKOTOCTIOIAPCHKUX KYJILTYP Ta MOKPAILICHHI TIOKA3HUKIB 1X SKOCTL

49.PoJb KaJtifo B POCIMHAX 1 0COOIMBOCTI KATIHHOTO JKUBJICHHS.

50.Knacudikaris kamiiaux no0puB. Bzaemomis kamiftHUX 10OpHUB 3 TPYHTOM.

51. be3xmnopHi KamiiHI OOpHBa, XapaKTEPUCTHKA 1 3aCTOCYBAHHS.

52. Xnopuctuit kaiii. BnactuBocTi, 7100yBaHHS 13aCTOCYBaHHS .

53.Cupi karmiitui I[O6pI/IBa iX CKJIaJl, BIACTUBOCTI 1 3aCTOCYBAHHS.

54.40% s3wmimmaHa KanmiifHa CUTh 1 KaJliMarHes3is, iX CKJaj, BJIACTUBOCTI 1 yMOBH
e(pEeKTUBHOTO BUKOPUCTAHHS.

55. KommiekcHi 1o0puBa, X Kiaacugikailis Ta 3Ha4eHHS.

56.Kom06iHOBaHI (CKJIQTHO3MIIIaH1) KOMIUIEKCHI J0OpUBa, iX CKJIaj, BIACTUBOCTI i
3aCTOCYBaHHS.

57.Pinki KoMIUTeKCH1 T0OpHBa, 1X BIACTUBOCTI 1 3aCTOCYBaHHS.

58. CxJiagiH1 KOMITJIEKCHI TOOpUBA, iX BIACTUBOCTI 1 3aCTOCYBAHHS.

59.3mimani KoMIieKCHI 100puBa, iX BIACTUBOCTI 1 3acTtocyBaHHA. [IpaBuia
3MIITyBaHHS MiHEPAIbHUX JTOOPUB.

60. Mikpono6puBa, ix kimacudikarlis, 3Ha4€HHS Ta 0COOJIMBOCTI 3aCTOCYBaHHS.

61.BMICT 1 3HaU€HHS MIKPOEJIEMEHTIB Y KUBJIEHH1 POCJIMH, XapaKTepUCTUKa OOPHUX
MIKpO100pUB.

62.Ponb  MIKpoOeeMEHTIB y KHBJGHHI pociuH. [[uHKOBI MiKpog0OpHBa,
XapaKTePUCTHKA 1 3aCTOCYBAHHS.



63.MikponoOpuBa, 10 MiCTATh MiZb 1 MapraHelb. IX XapakTepucTuka i
3aCTOCYBaHHS.

64.Opraniuni goOpuBa. 3HA4YeHHS THOK Ta IHIIMX OpraHIYHUX JOOpUB Yy
MIBUILEHH] BPOKalHOCTI CUIbCHKOTOCIOAAPCHKUX KYJIBTYP 1 POJIOUOCTI IPYHTY.

65.'Hiit, cnocoOwm 30epiraHHs Ta 3aCTOCYBaHHS I KYJIbTYP H.

66.P13HOBUIHOCTI THOK, 11X CKJIagOBI YacTUHH. XIMIUHMHM CKJIaJ THOIO.
Pospaxysatu, ckutbku NPK nagiine B rpyHt 3 30 T rHoio.

67. be3mincTIKOBHI THI, HOTO CKIIaJI, BIACTUBOCTI, 30€piraHHs 13aCcTOCYBaHHSI.

68.3HaueHHA THOIO 1 IHIIMX OPTaHIYHUX JOOpPHWB y MIABUIICHHI BPOXKAWHOCTI
CUTbCHKOTOCIIOJIAPCHKUX KYJBTYp 1 POJIOYOCTI IpyHTy. Po3paxyBaTu, CKUTbKH
NPK nagiiine B rpyHr 3 40 T rHoto Ha 1 ra.

69. 3enene 106pHBO. PocimHu-criepeTy, TeXHIKa TX BUPOIIyBaHHS 13aCTOCYBaHHSI.

70.Cuctema ymoopenns. [Ipuanumm i moOymoBw.

/1.BuzHaueHHs OalaHCy Ta XapaKTEPUCTUKH MOTO MOKA3HUKIB.

/2. MeTou BCTaHOBJICHHS HOPM JOOPUB.

73.J1o6puBa 1 HABKOJIMIIIHE CEPEIOBUIIIE.

74. ArpoximcepBic. ArpoxiMcayx0a B YKpaiHi.

75.bionoriaH1 0c00JMBOCTI YyIOOPEHHST XBOMHHUX KYJIBTYD.

76.bios10T14H1 0COOIMBOCTI Ta YJOOPEHHS MUPOKOIUCTIHUX KYJIbTYP.



8.MeTo1u HABYAHHSA

CroBecHI1, HA0YHI, TPAKTUYIHI

9.®opMH KOHTPOJIIO 3HAHb

Mo nymi, 3ak

Po3nmonin 0auiB, siki OTPUMYIOTH CTYA€HTH.

OuiHIOBaHHS CTYAEHTIB BIIOYBa€THCS 3TIHO MOJ0KEeHHS «IIpo ex3amMeHu Ta 3aliku y
HVYBIll Ykpaiam» Big 20.02.2015 p. mpotokoa Ne6

Hartionansua Busuauenus ominku €CKTC PeliTunr
OIlIHKa ) CTyIEHTA
Omaka €EKTC Y ’
Oanu
BinMinHo — BigMIHHE BUKOHAHHS
Biaminmo A JIMIIE 3 HE3HAYHOIO KUTILKICTIO 90 - 100
IIOMUJIOK
Jy:xe 100pe — BUIIE CEPETHHOTO
B PIBHS 3 KUTbKOMa TTOMHUJIKAMHU 82 — 89
Hoope
Jo0pe — y 3araibHOMy TpaBUJIbHA
C po0O0Ta 3 IEBHOIO KUIBKICTIO TPYOHX 74 -81
IIOMHJIOK
3a10BiILHO — HEMOTAaHO, ajle 3i
D 3HAYHOIO KUIBKICTIO HEIOJIKIB 64 - 73
3agoBiIbLHO
JlocTaTHBO — BUKOHAHH S
E 3aJI0BOJIBHSIE MIHIMAJIbHI KPUTEPIl 60 - 63
He3anoBinbHo — moTpiOHO
FX MpaIfOBAaTH MEPEa TUM, K OTPUMaTH 35 — 59
. K (IIO3UTHBH H
He3agoBinibHo 3amik (1103 Y OUiHKY)
He3agoBiibHO — HeoOXiTHA
F cepiio3Ha moAasbia podboTa 01-34

Jlis BU3HAYEHHS PEUTUHTY CTYACHTA (ClyXada) 13 3aCBOEHHSA JUCUMILIHM R e
(mo 10 OamB) onepxkaHuii pedTtwHr 3 atectarii (1o 30 OamiB) MOMAETHCS A0
PEUTHHTY CTyJeHTa (ciTyXada) 3 HaB4aJibHO1 poO6oTtu (1o 70 6amB)

Ranc = Rup + Rat.



MPOIT'PAMA HABYAJIbHOI JUCHUILITHA
“3ACTOCYBAHHA JOBPUB B JIICOBOMY I'OCIIOJAAPCTBI”

TEOPETHUYHI 3AHATTA

MOAVYJIb 1.
Tema 1.

Beryn. 3HauenHs XiMi3allii BHpOOHHUIITBA Ha cydacHOMY eTari. JloO6puBa,
iX MiClle B MIIBUIICHHI YPOXKaWHOCTI JICOBUX Ta JEKOPATUBHUX KYIbTYp 1
POIIOYOCTI IPYHTY.

3HauEHHSI OPTaHIMHUX 1 MIHEpAJIbHUX JOOPUB Yy MIIBUILIEHH] BPOKAHHOCTI
JICOBUX KYJbTYpP, MOKPAIICHH] CAAUBHOTO MaTepialy Ta 30€peXeHHI 1 MABUILIECHH1
POJIFOYOCTI IPYHTY. BaxmBicTh 30a1aHCOBAHOTO 32 MAaKpO- Ta MIKpOEJIeMEHTaMHU
yIoOpeHHS.

Arpoximis SK TEOpEeTHYHa OCHOBA XiMi3alii BHPOOHHWIITBA Ta CHCTEMH
arpoxiMIMHOTO0 0OCIyTOBYBaHHS BUPOOHHIITBA B YKpaiHi Ta B CBITI.

OOG’extn arpoxiMii 1 i Miclle y CHUCTEMI CydyacHHX HayK. 3aBJaHHS
arpoximii. Bxiag 3akop/IOHHUX Ta BITYM3HSIHUX BUCHUX Y PO3BHUTOK YSBICHB PO
KUBJICHHS Ta yIOOPEHHS POCIIHH.

XiMiYHIH CKJIa/] Ta )KUBJEHHA POCJAMH. XIMIUHUNA CKJIa] POCIUH. YMOBHU
KUBJICHHS PpOCJIMH 1 yAOOpEHHs TIPYHTIB — OCHOBHE 3aBJlaHHS arpoximii.
KuBneHHs sk OJIMH 3 OCHOBHUX (DaKTOPIB Y KUTTI pocyiuH. [ToBiTpsiHe 1 KOpeHeBe
’KMBJICHHS POCJIMH. IX B3a€MO3B’ 130K,

Posb oxpeMux Makpo- 1 MIKpOEJIEMEHTIB y KUBJIEHHI POCJIMH, 1X BIUIMB Ha
SKICTh CUIhCHKOTOCTIONAPCHKOT MPOTYKIIIi.

BMicT 1 CHIBBIIHOIIIEHHST €JIEMCHTIB *KUBJICHHS B POCJIMHAX, IMOHATTS PO
010JI0TMHUMN 1 TOCTOIAPCHKUN BUHOC MOKUBHUX PEYOBHH.

CyuacHe ysBJIEHHS PO HAIXOKEHHS MOXKUBHUX PEYOBUH 1 3aCBOEHHSA iX
pPOCIMHAMU.

BuMoru pocivH 10 yMOB KMBJIEHHS B pI3HI IepioAu iX pocty. JuHamika
BUKOPHUCTAHHS MMOXUBHUX PEYOBUH MPOTATOM BET€TAIIIHOTO TIEPIOTy.

3acCBO€EHHS POCIMHAMM IMOKUBHUX PEYOBHUH 13 BAXKKOPO3UYMHHHX CITOJIYK.



3HaueHHA KOHIeHTpamii 1 peakui pH po3unHy, aHTaroHiMy IOHIB,
($1310JI0TTYHOT 3pIBHOBAXKEHOCTI Ta IHIIMX (PAKTOPIB JJIs1 HAAXOKEHHS TIOKUBHHUX
PEYOBHH Y POCIMHH.

®dionorHa peakiisi cojieit (moopuB). [ToskuBHI cyMillli 111 BUPOIIyBaHHS
pociuH. 'inponoHika.

BiacTuBOCTI IDYHTY Y 3B’I3KY I3 KMBJICHHSIM POCJIMH i1 3aCTOCYBAHHAM
noopuB. Cxian rpyHty. MiHepaiibHa 1 OpraHiuHa 4aCTHUHHU TPYHTY SIK JKEpesio
CIIEMCHTIB KUBJICHHS POCIHH. BMICT €IeMEHTIB JKMBJIICHHS POCIWH y PIBHHUX
bpakiifx MiHepaIbHOT YaCTUHU IPYHTY. DOpMHU XIMITHUX CITOJYK y IPYHTIL ['ymyc
ITPYHTY 1 MOrO 3HA4YEHHS I POIIOYOCTL. BMICT MOXMBHHUX pPEUOBHMH 1 iX
JOCTYIHICTh JJI1 POCJIMH Yy PBBHUX IPyHTaX. XIMIYHI Ta O10JIOTIYHI MPOLECU B
IPYHTI 1 iX pOJIb B IEPETBOPEHHS MMOXKUBHUX PEYOBHH 1 MIIBUIIECHHI €PEKTUBHOT
poJiro4OoCTI IpyHTY. POsb MIKpOOpPTaHi3BMIB y MPOIIECT MEPETBOPEHHS MOKUBHUX
PEUYOBUH y IPYHTL

Buaun BOUpHOT 37aTHOCTI TIPYHTY, 1X pOJb NPH B3AEMOII TIPYHTY 3
noO0puBaMU 1 B JKUBJICHHI POCJMH. 3HAUYE€HHSA KOJIOIAHOI (pakii TpyHTy IJst
B3a€EMO/IIl TPYHTY 3 TOOpHUBaMHU.

OCHOBHI 3aKOHOMIPHOCTI, fIKi BU3HAYaIOTh XapakTep B3aeMojii T0OpuB 3
I'PYHTOBUM BOMPHUM KOMILJIEKCOM.

3Ha4YeHHs KUCIIOTHOCTITPYHTY, EMKOCTI BOMpaHHs, Oy(pepHOCTI, CKIady i
CIIBBIIHOIIEHHS BBIOpaHMUX KaTIOHIB JJIsl IPOLIECIB 1X B3aEMOIi 3 10OpHUBaMH 1

JKUBJICHHAM POCJIMH.

ArpoxiMiuHa  XapakTepUCTHKa PBHUX  THUMIB  IPYHTIB  YKpaiHU.
ATpOXIMIYHHUI aHAJI3 TPYHTY 3 METOIO OLIHKU MOro 3a0e3MeueHOCT] eJIeMEHTaMu

YKUBJICHHS JIJIS1 POCJIMH, BU3HAUYCHHA MOTPEOU B 10OpHUBaxX 1 KOPUTYBAHHS 1X HOPM.

Tema 2.
XimiyHa MeJriopanisi IpyHTy (BanmHYBaHHs i rincyBaHHs). 3Hau€HHs
xiMMHOT Memiopanii B YkpaiHi bamanc kambuiro. BigHomeHHs pociuH 1

MIKpOOpPraHi3BMIB 10 peakli IpyHTy. baratopmHa nis BanmHSIKOBHUX MarepialiB Ha



rpyHT. HeliTpanizariis KACIOTHOCTI. 3HEMIKOKEHHS TOKCUYHOI il aTtOMIHIIO 1
MapraHio. BrumB BanmHyBaHHS Ha e(eKTUBHICTh HOOpUB. 3HAUCHHS BAITHYBaHHS
JUTA 3a100IraHHs 3aXBOPIOBAHb POCIIUH.

BusHaueHHs1 HEOOXITHOCTI BallHyBaHHS 1 HOPM BalHAHUX JOOPUB 3aJIE€KHO
BI/I KUCJIOTHOCTI 1 MEXaHIYHOTO CKJIay I'PYHTY, BUJLY POCIHUH 1 CKIaAy KyJIbTyp Y
ciBo3MiHl. Buau BanHakoBUX MaTepianiB. BukopuctanHs BiIXoA1B TPOMHUCIOBOCTI
TSl BalTHYBAaHHS TPYHTY. ATpOTEXHIYHI BUMOTH /10 BalTHSIKOBUX MaTepiaiB.

CTpoku 1 cmocoOM BHECEHHS BAaIHSHUX JOOpPHWB y TPYHT, Hepiod iX ii.
HopmatuBu OmiHKM pe3yJbTaTUBHOCTI BamHyBaHHsS. EdeKTHBHICTH BamHyBaHHS
TPYHTY B PI3HUX CIBO3MIHAX.

XIMIYHUNA METOJ] MeJopallii COJOHIIIB — OCHOBHA YMOBa TIBUIICHHS
POJIIOYOCTI TPYHTIB 3 JY)KHOIO peakiliero. ['IMcyBaHHS K 3axiq MOJIMIICHHS
coJioHITB. EQekTuBHICTh TicyBaHHs. MallmHu 1 MeXaHi3ailis, 110 HeOOXITHI JJIs
BUKOHAHHS KOMIUIEKCY POOIT 3 BallHyBaHHS KUCIUX I'PYHTIB 1 XIMIUHOT MeMOpari
COJIOHIIIB.

Knacudikauis godpuB. /[oOpuBa mpomucCIOBi, MICIIEBl, MIHEpabHI Ta
OpTaHIYHI, MPOCTI 1 KOMIUIEKCHI, IPSMOT Ta HETIPSMOT JTii.

TexHoJiorist 30epiranHsi, miAroToBKa i BHeceHHs J00puB. TexHOIOTTUHI
BJIACTUBOCTI 100puB. TexHONOrisl 3acTOCYBaHHS MIHEPAIbHUX 1 OPTaHIYHUX
n00pUB y pI3HUX KIIMaTUYHHUX 30HaxX Kpainu. [Ipuiitomu 3MeHIIeHHs BTpaT 100puUB
11X SIKOCTI IpH TpaHCTOPTYBaHHI, 30epiranHi 1 BHeceHHl. [linroTroBka 106puUB 10
BHECEHHs. TexHika O€3MeKH.

3acTocyBaHHsI MiHepaJbHUX J00pMB SIK 3axig 3ano0iraHHs
3aXBOPHOBaHHAM pocJiuH. HenoctaTHe *KuBjIeHHS a30TOM, pochopom, KamieMm —
OJIHA 3 IPUYUH PI3HUX 3aXBOPIOBAHb POCIIHH.

3HaueHHA a30Ty [Js POCIUMH 1 OCOOJMBOCTI A30THOTO >KWBIICHHS.
OcoOMMBOCTI KUBJICHHSI POCJIMH aMOHIMHUAM 1 HITPATHUM a30TOM.

Crnonyku a30Ty B TPYHTI 1 X IepeTBOpeHHs. 3Ha4eHHS 0000BHX POCIUH IS
30aradeHHs I'pyHTIB Ha a30T. KpyroooOir i1 6ananc a3oty B npupoi. bananc a3oty B

3eMJIEpOOCTBI.



MOAVYJIb 2.
Tema 3.

A3zotHi no0puBa. Knacudikamis a30THUX 1OOpUB, 1X CKJIaJ, BIACTUBOCTI i
BUKOpHUCTaHHA. lleperBopeHHs a30Ty AOOpPUB y TIPYHTI 1 BUKOPHUCTAaHHS HOTO
pociuHamMu. BrumB a30THHX J0OpHMB Ha PEAKIiF0 TIPYHTOBOTO PO3YHUHY.
EdexTuBHICTh pBHUX JOOPUB 3aJ€KHO Bi BIACTUBOCTEW I'PYHTY, BUIY POCIHH i
crioco0y BHeceHHs 100puB. Hopmu, cTpoku 1 crmocoOu BHECCHHS a30THUX JOOPUB
1T pi3HI KyJIbTYPH.

3HadyeHHs a30THUX JOOpHWB Ui TIIBHUINCHHS BPOXXAMHOCTI B PI3HUX
TPYHTOBO-KIIMAaTUYHUX 30HAX YKpaiHu. 3axoaW MiIBUINCHHS e()EeKTUBHOCTI
a30THUX JOOPUB.

®ochopui nodpuBa. IIpobnema noctynHocTi (ocdopy pocimHam 1
crocobu ii po3B’s3anHsA. Posb docdopy B pociamHax. 3HaueHHs (ochopHUx
n0OpUB JUIsl MIIBUILEHHS BPOXKAiB Ta CTIAKOCTI KYJbTYpP y PIBHHUX I'PYHTOBO-
KJIIMaTUYHKUX 30HaX YKpaiHH.

MinepanbHi 1 opraniyHi crnoiaykd ¢gochopy B IPYHTI 1 iX MEPETBOPEHHS.
Kpyroo®6ir i 6amanc ¢ocdopy B mpupoi i iX IepeTBOPEHHS.

Cupouna ans BupoOHuiTBa dochopuux 106puB B Ykpaini. Pomosuiia
anmatuTiB 1 Qocdopurie y kpainax CHJI Ta mummx kpainax. Knacudikaris
dochopuux nobpuB, iX ckian i BracTUBOCTL. B3aemonis ¢ochopuux noOpus 3
rpyHtoM. Boupanus gocdopuTtisy pzaux rpynrax. [licnanis ¢docdopHux 1o0pus.
Hopmu, ctpoku, cnocobu BHeceHHs ¢ochopHUX AOOpHB M p3HI KYIbTYpH,
BUKOpHUCTaHHA (ochopHUX H0OpHUB mpo 3amnac. JlIokasbHe BHECEHHS — HAHOUIBII
eekTUBHUI criocid BUKopucTaHHA cynepdocdary. B dpochopuux 106puB Ha
BpOXail PBBHUX CUILCHKOTOCMOJAPCHKUX KyJIbTyp 1 HOTO SKICTh. Meroau
minBUIeHHS eekTuBHOCTI hochopHUX 100pHuB. PocdopHi 10OpHBa SK HKEPETIO
MIIBUIIICHHS CTIMKOCTI POCIIMH MPOTH 3aXBOPIOBAHb.

Kagiitni ngo0puBa. 3HauenHHs xkamito g pociuH.  Oco6amBocTi
3aCTOCYBaHHsI KaIIMHUX JOOPUB y PI3HUX IPYHTOBO-KJIIMaTUYHUX 30HAX YKpaiHU.

Cnonyku kanito 'y rpyHTL. Kos10001r 1 6anasc kasito B mpUpo/Iii



rocnoaapcTi. PogoBuiia kamidiHuX cojield B YKpaiHi Ta B IHIMX KpaiHax.
Knacugikams kaniiiHux I100puB, iX CKJIaJ, BJIACTHBOCTI 1 BUKOPHUCTAHHS.
B3aemonis kanmiiiHuX 1OOpHB 3 IPYHTOM. 3HAYEHHS XJIOPUIB, CyIb(arTiB, HATPIIO 1
Mar”ifo, sIKi BXOJATh N0 CKJIaay KaAHUX A0OpUB, i PBHUX POCIIHUH.
BukopucTanss kamidHuX 100pHUB 3aI€KHO Bl 010JI0TYHUX 0COOIMBOCTEN POCIUH
1 TPYHTOBO-KJIIMAaTUYHUX YMOB. BIUTMB BamHyBaHHS, BHECEHHS THOIO Ta IHIIUX
3ax0/11B Ha €(DEeKTUBHICTh KaMMHUX 100puB. Hopmu, cTpoku 1 cmocoOu BHECEHHS
KaTMHUX TOOpHB Mif pi3HI KyIbTypHU. BImB KamiitHuX 10OpHB Ha BPOYKAWHICTS 1

SKICTh TIPOIYKIII PI3HUX KYJIBTYP.

Tema 4.

Komniekcni noopusa. [ToHATTS NMpo KOMIUIEKCHI, 3MillIaHi, KOMOIHOBaHI 1
CKJIaJIH1 10OpHBA, IX EKOHOMIYHE 1 arpOTEXHIYHE 3HAYEHHS.

Cnocobu onepxkaHHS, CKJIaJ, BIACTHUBOCTI 1 BUKOPUCTAHHS KOMILUIEKCHUX
no6puB. IlepcniekTBM BUKOPUCTAHHS KOMIUIGKCHUX JOOpUB B YKpaiHL
Tykocyminr, iX CKJIaj, BIACTUBOCTI, 3HAYCHHS 3MINTyBaHHA 100puB. KoMimiekcHi
n00pHBa K HTPEIEHT 3aXUCTY POCMH MPOTH 3aXBOPIOBAHb.

MikpoaoopuBa. 3HaueHHS MIKPOEIEMEHTIB JJisl pociuH. BwMicT
MiKpoeneMeHTiB y rpyHTax. JloOpuBa, siki MiCTATh OOp, LMHK, MapraHellb, Midb,
MOJIIOJIEH Ta IHII MIKpOeNeMeHTH. BukopuctanHs MIKpoJOoOpUB 3aJIeKHO Bil
I'PYHTOBHUX YMOB 1 010JIOTTYHUX OCOOJMBOCTEN KYJIbTYP.

YMOBU €(PEKTUBHOTO BUKOPUCTAHHS MIKPOJOOPUBB YKpaiHL

MikpoeneMeHTH 1 pO3BUTOK PI3HUX 3aXBOPIOBAHb KYJBTYP.

Opraniuni qo0puBa. 3HauCHHSA THOIO Ta IHIIMX OPTraHIYHUX AOOPUB Yy
MIIBUILEHH] TPOAYKTUBHOCTI KYJILTYp 1 pOJIOYOCTI IPYHTIB.

['Hil SK TKEPENo eIEMEHTIB KUBJICHHS JIJIS1 POCJIHMH 1 HOTO POJIb Y
KpyrooOiry mo>xuBHUX pEUOBHH B 3eMJIepoOCTBI. MacoBa yacTka rHOIO B
3araibHOMY OaJlaHC1 €IEMEHTIB YKUBJICHHS.

PBHOBUIIHOCTI THOXO - MIICTWIKOBUHM, OE3MACTUIKOBUN  (PIAKUIA,

HaAMBPIIKKUI), 1X CKJIaJ0Bl YacTUHU. XIMIYHUM CKJIAJ 1 SIKICTb THOK PI3HUX



TBapHH.

3eJieni qoOpuBa. 3HaueHHS 3€JeHUX NOOpUB JJIs 30arayeHHs IPyHTY Ha
OpraHiyHy pPEYOBHHY, a30T Ta IHINI MOKHUBHI pe4OBUHU. DPOPMU BUKOPHUCTAHHS
3€JICHOr0 JA00pHBa Ha MaJOpPOJIOUMX Mi@aHUX IpyHTax. KynbTypu, ski
BUPOIIYIOTh K 3€JIeHI 100puBa (cumeparn).

KomrinekcHe BuKOpuCTaHHS OO0O0OBHX cHaepaTiB Ha KOPM 1 J0OpHBO.
Ynobpenns cupaepariB. BuxopuctanHs Hitpariny (pu3oTtopdiHy Ta IHIIHX
mpenaparis) Mpyu BUPOIIYBaHHI CHJICPATIB.

Po3knmamanHs 3eneHoro goOpwBa B IPYHTL 3axoAd  IIBUIICHHS
eeKTUBHOCTI 3eeHoro Jo00puBa. Brums 3eneHoro 1o0puBa Ha MPOIYKTHBHICTD

PI3BHUX KYJbTYp 1 BIACTUBOCTI IPYHTY.

Tema S.

CucreMa BHKOPHCTAHHS J00OpPHMB B PO3CAJHMKAX Ta NMUTOMHHKAX.
[TonsTTs TIpO cHcteMy ynoOpeHHs. CucTeMa BUKOPUCTAHHS JTOOPHB K HayKOBa
OCHOBA PaIlioHAILHOI0 BUKOPHUCTAHHS JIOOPHB.

3aBIaHHA CUCTEMH YA0OpEHHSI. YMOBH PO3pOOKH paIiOHAIBHOT CHCTEMH
yIOOpEHHS B IHTCHCUBHUX TEXHOJOTIIX BHPOIIYBAaHHS POCIHMH 1 MOYJIHMBOCTI iX
peryiroBaHHs, MOHATTS MPO OanaHC MOKUBHUX peuyoBHUH. banaHc sk ocHOBa st
po3pobku cuctemu ynoOpeHHs. Buam Oamancy. ['ocmomapchkuii 6amaHc, HOro

CTATTI 1 MOKA3HUKH.

banancoBo-po3paxyHKOBI METOIM BU3HAUEHHS HOpM 100puB. Kiacudikarris
METOJ[IB BU3HAYEHHS HOPM JOOpHWB. BHHOC MOXHBHHX PEYOBUH 3 YPOKAEM.
KoedimieHTH BUKOPUCTaHHS TOKUBHUX PEUOBUH POCIUHAMU 3 TPYHTY.

OcHOBHI yMOBH €(QEKTHBHOTO BHUKOPHUCTaHHS A00puB. biojormusi
0COOJIMBOCTI JKMBJIEHHSI KYJILTYp 1 iX ymoOpeHHs. [ pyHTOBO-KIIMaTUYHI yMOBH i
edexTuBHICTh 10OpUB. CriocoOM BHECEHHS TOOPUB.

Po3miliennst opranivHuX J0OpHUB y CIBO3MIHAX 3aJIeKHO BiJ IPYHTOBO-
KJIIMaTUYHUX YMOB 1 cnemianisanii ciBo3minu. Hopmu opraniunux 10 6pus. Hopmu

MIHEpAIbHUX 100pUB, PEKOMEHA0BaH1 YCTAaHOBaMHU, BUKOPUCTAHHS arpOXIMIYHUX



KapTOTPaM.
Cuctema BHKOpHUCTaHHsS JOOpHMB Yy pBBHHMX 30HAaX YKpaiHW. PHHI MiaHu
BUKOpHUCTaHHA J00puB. OCHOBHI NPUHLMIKA PO3POOKH PIMHOrO IUIAHY.

BukopucTannsa 100puB 1 XIMIYHUX MpENapaTiB 3aXUCTy POCIIUH.
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Ex3amenaniiini nuranasa

1. Knacuikariss KoMIUIEKCHHX H00puB. XapakrepucTtrka goopusa Plantakot

2. PoxpaxyHOoK HOpMH 10OpHBa 3a BUPOIIyBaHHS CIHIIIB XBOHHUX KyJIbTYp

[Mutanns 1. [lalite npaBuibHe BU3HAYEHHS, IO TaKe “KUBJICHHS POCIMH
1 | IIpomec mepexody 3araJbHUX 3alaciB MMOKMBHHUX €JIEMEHTIB B pyXoMi GpopMu;
2 | Ilpomec mepexoy peUOBHH 3 HABKOJMIITHEOTO CEPEOBHINA IO CKIATy POCIUH
3 | Mporuec nepexoy TpyHTOBOI BOJOTH B POCINHA
IMutanHs 2. B pe3ynbTati SKOTO XUBJICHHS POCIHH BUKOPUCTOBYEThCS CO;
1 | IositpsHe
2 | Kopenese
3 | Aszotne
4 | ®ochopue
5 | Kamniiine
ITutanus 3. [lo SKoi1 rpynu eleMeHTIB JKUBIEHHs BITHOCUTBCS a30T
1 | MakpoenemeHnTu
2 | MikpoeremeHTH
3 | YaptpamikpoenemMeHTH
IMurarns 4. Braxits ¢izionoriaay poss ¢ocdopy B XKUBICHHI pOCIHH
1 | TligBumrye mOCYXOCTIMKICTh POCIHH, PETyJIFO€ OBOJHCHICTh IUIA3MHU KIHTHH
2 | Bxomute m0 cxmamy xmopodimy
3 | BxoquTe 50 cKagy mpOCTHX IyKpiB
4 | Bxomute gm0 ckiany AT® i AJI®D, cipusic po3BUTKY KOPEHEBOI CHCTEM U
5 | Bxomuts 0 criagy aikanoimiB
IMutanns 5. SIKi iCHYIOTh BHIM TIATHOCTHKH JKUBIICHHS POCIHH
1 | I'pyHTOBa
2 | PocimuHa
3 | MereoposoriuHa
4 | XimiuHa
INMutannsa 6. BidyanbHi 03HAaKHM HecTadi a30Ty
1 [To>XOBTIHHS HIKHIX JIUCTKIB POCIMH MOYMUHAETHCS 3 CEPEIMHM JIMCTKA 1 MIPOJOBXKYETHCS BIIPOIOBK
LEHTPAIBHOT JKWJIKH, TIPUYOMY Kpai JIMCTKA NSSKUil Yac 3aJMIIAI0ThCS 3CICHUMH.
[lounHae NPOSBIATUCS 3 HWKHIX JIUCTKIB, BOHM MaIOTh 3€JICHUN KOJIp 3 ONAaKUTHUM BifTiHKOM. HukHs
2 | yacTuHa IMCTKAa HaOyBae (hi0JETOBO-YepBOHHUI a00 YePBOHYBATO-(hi0OJCTOBHIA BIATIHOK, a Kpai JIMCTKOBHX
TUTACTHHOK 3arHHAIOTHCS JOTOPH.
TTo>KOBTIHHS CTApIlIUX HIDKHIX JMCTKIB Ha mepudepiiiHiil YacTUHI MK KHUJIKaMHU, SIKe CIIPUYUHIOE KPaHoBUI
3 | “omik JcTKa” (MOYKOBTIHHS KpaiB JMCTKOBOT IJIACTUHKH), a00 HA AUITHKAX MDK )KHJIKAMH - MDIOKHAIKOBHUI
HEKpO3
4
ITutanHs 7. BkaxiTh MacoOBY YacTKy CIIOJIYK a30Ty B IpyHTI, %
1 | 0,05-0,22




2 | 0,03-0,5
3 | 2025
4 11219
13-15
IMutanns 8. Ski 3 cousieit opToPoCchHOPHOT KUCIOTH BOJIOPO3UNHHI.
1 | Ca3(POs);
2 NaH,POy;
3 | (NHg)3POq;
4 | CaHPO,.
IutanHs 9. Braxite CHOMYKH KaJiio IOCTYIHI U1 )KUBJICHHS POCIHH
1 | Kamiii minepaiB
2 Bomopo3unHHMi Kamiid
3 | Obminnmit kamiit
4 | Kamif nna3Mu Mikpooprasismis
5 | HeobOMiHHO (ikcoBaHMI KaTiit
TMutanns 10. [aiite npaBuibHE BU3HAYEHHS, IO Take A0OpHUBa.
1 | PegoBuHH OpraHiq4HOI 4 MiHEpAIBHOT IPUPOIH, Ki 3aCTOCOBYIOTh UL MiIBUINCHHS POJFOUOCTI IPYHTY;
5 MinepaisHa ab0 OpraHiyHAa PEeYOBHHA TAa MaTepial, sSka MICTUTh HEOOXITHI U POCIHMH €IeMEHTH JXKUBICHHS,
HiCIIIOE TIpU BHECEHI MoOuI3aIiio iX 3 IPYHTY Ta MiIBHIIYE POJFOYOCTI IPYHTY;
3 | PeuoBuHH, sKi 3aCTOCOBYIOTH JUISI MIJBUIIEHHS YPOJKAI0 1 SKOCTI CaJMBHOTO MaTepiamy.
4 | PeyoBWHH, SIKi 3aCTOCOBYIOTHCS JUISI MIIBUIICHHS SKOCTI CaJUBHOTO MaTepiary




