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1. OIIMC HABYAJILHOI AUCIATIJIIHU
“3ACTOCYBAHHA JOBPUB B JIICOBOMY I'OCHHOJAPCTBI”

(na3Ba)

I'any3b 3HaHb, HANPSIM MIATOTOBKH, CHENiAJbHICTh, OCBITHbO-KBaJi(dikaniiiHuil piBeHb

["any3p 3HaHb

20 ArpapHi HayK{ Ta OPOIOBOJILCTBO
(mmp i1 Ha3Ba)

CreriajapHICTh

205 JlicoBe rocnoapcTBo
(mmp i Ha3Ba)

OcBiTHBO-KBaTi(hiKAIIHHUNA PIBEHb

Marictp
(OakaJyiaBp, CIELIaTiCT, MaricTp)

XapakTepuCcTHKA HABYAJIBHOI TUCHHILTIHU

Bun BubipkoBa
3aranpHa KijabKiCTh TOQUH 90
Kinekicts kpeautiB ECTS 3
KinpKicTh 3MICTOBUX MOJYJIiB 2
Kypcosuii npoext (podoTta) -

(SIKIIO € B poO0YOMY HABYAIBHOMY ILIAHI) (Ha3Ba)
dopma KOHTPOITIO 3anik

IMoka3HUKH HABYAJIBHOIL JUCHUIJIIHU 1JI51 T€HHOI Ta 3204HOI GOpM HABYAHHS

neHHa popmMa HaBYaHHS 3a04Ha popma

HaBYaHHS
Pix miaroroBku 2016 2018
Cemectp 3 3
Jlex1iitai 3aHATTS 10 rox. 14 ron.
ITpakTiuHi, ceMiHapChK1 3aHATTS - - TOJI.
JlaGopaTopHi 3aHATTS 20 ron. 12 rogn.
CamocriiiHa poboTa 60 ro. 64 ro.

InuBinyansHi 3aBIaHHs

KipKicTh THKHEBUX TOIUH

JUTSE IeHHO1 (hopMu HaBYaHHS:
ayJIUTOPHUX

CaMOCTIHHOT poOOTH CTy/I€HTa —

3 rogx.
6 ronx.




2. META TA 3ABJIAHHS HABYAJIBHOI JUCHUILITHA

MeTa HaBYAJBHOI AUCHMILIIHU

B ymoBax IHTEHCHBHOTO PO3BUTKY JIICOTOCHOJAPCHKOTO BHUPOOHMIITBA 1 PHUHKOBHX
BIJIHOCHH OCOOJIMBO BaKJIMBE 3HAYCHHS Mae€ TJIMOOKE BHBYCHHS MICI 1 pomi ximizamii B
CHCTEMi: pociuHa — JOOpHBO — TPYHT. 3HA4YCHHA HOOpPUB, SK HAWBAXKIUBIIIOTO (axkTopa
MIPOJIYKTUHOCTI 3pocTae. B 3B’s3Ky 3 UM MiATOTOBKAa BUCOKOKBaTi(hiKOBAaHUX CIICIIATICTIB, SKi
OyIyTh BOJIOJITH HAYKOBO-OOTPYHTOBAaHMMHU TPUHOMAMH 3aCTOCYBAaHHS JOOPUB Ta XIMIYHHX
MEIIIOPAHTIB SBISETHCS JOCUTh aKTyaIbHHM.

Juctumiina “3acrocyBaHHS JOOpHMB B JIICOBOMY TOCIOAApPCTBI”  3a0e3redye
dbopMyBaHHS y CIyXadiB MaricTparypu 3a creriainizamiero “IloHOBIIGHHS Ta po3BeIeHHS JIicy”
3HaHb 3 MUTAHb )KUBJICHHS Ta YAOOPECHHS JEPEBHUX POCIIMH B MUTOMHUKAX Ta PO3CaHHUKAX.

3aBIaHHA BUBUYCHHS THCIHHUILTIHA

3aBgaHHSAM BHBYCHHSAM JHUCHMIUIIHK € (OpMYBaHHS Yy (paxXiBIsg TEOPETUYHUX 3HAHB 1
NPaKTUYHUX HABUYOK 3 BUKOPUCTAHHS JOOPHB y CiBO3MiHAX, BU3HAUYEHHI MapaMeTpiB KOJI000Iry
€JICMEHTIB KUBJICHHS 3 BpaxyBaHHSIM 30H BHUPOIIyBaHHSA 1 cHenu@iKu pi3HUX KYyJIbTYyp Ta
OXOPOHHU JTOBKUILISA. 3HAHHS XapaKTEPUCTHKHU TPYHTIB 1 JOOPUB J0O3BOJISIE CTBOPUTH HaWKpaIlli
YMOBU JUIsl JKUBJICHHS POCIMH 3 ypaxyBaHHSM BJIACTUBOCTEH pi3HUX BHIIB 1 (opM A0OpUB,
0COOJIMBOCTEN 1X B3a€MOJIi 3 IPYHTOM, BU3HAY€HHI HalOUIbII edeKTUBHUX (OpM, CIOCOOIB,
CTPOKIB 3aCTOCYBaHHS 10OPHB.

B pe3yJsibTaTi BUBYEHHS HABYAJIBLHOI AUCHMILIIHU CTY/IeHT MIOBUHH eH
3Hamu:
— PpOJIb MAaKpO- Ta MIKpOEJIEMEHTIB B )KUBJICHHI POCIINH;
— XIMIYHHH CKJIaJ] pOCIHMH Ta METOJU HOT0 peryroBaHHS;
— BJIACTMBOCTI IPYHTY Yy 3B’S3KY 13 3aCTOCYBAaHHSM J100pUB;
— TIPUIATHICTH PI3HUX IPYHTIB JJIS 3aKJIaAKU MUTOMHHUKIB Ta PO3CaTHUKIB;
— METOJU XiMiuHOi MeJiopallii IpyHTiB;
— kiIacudikaiiro MiHepaIbHUX TIOOPUB, iX BJACTUBOCTI Ta BUKOPHUCTAHHS;
— KJacudikalio opraHiqyHuX JOOpUB, IX BIACTUBOCTI Ta BUKOPUCTAHHS;
— JIIarHOCTHKY >KUBJICHHS POCIIHH;
— yAOOpeHHS MUTOMHUKIB Ta PO3CaIHUKIB;
eMimu:
— BHM3HAUUTH PIBEHb 3a0€3ME€YEHOCTI POCIMH MOKUBHUMH PEYOBHHAMH Ta 3a0e3MeduTu
ONTUMAaJIbHI YMOBH 1X BUPOLIYBaHHS;
—  BMITHU po3Mi3HaBaTu J0OpHBa Ta 3a0€3N€YUTH ONTUMANIbHI YMOBH JIs iX 30€piraHHs;
—  BMITH 3aCTOCYBaBaTu J0OpHBa CYMICHO 3 3aC00aMU 3aXHCTY POCIIUH;
—  BCTaHOBJIIOBAaTH HOPMU Ta BU3HA4YaTH POPMU 1 CIOCOOM BHECEHHS 100pUB;
— 3anobiraty 3a0pyaHeHHo Oiocdepu y nporeci BAKOPUCTAHHS JOOPUB.



3.IPOTPAMA TA CTPYKTYPA HABYAJIbHOI JUCLUILJIIHUA

MOBHOTI'0 TePMiHY J€HHOI (3204HOI )opM HABYAHHS

No HazsBa temu Kinexicte rogua

1/ Jenna popma 3aouna popma

i

Slx el =5 | 2lel=
3 2| B E 3 2| B|E
3micToBHi MOy b |. BacTHBOCTI IPYHTY B 3B SI3KY 13 KHMBJICHHIM POCIHH

1 | Tema 1. Bceryn. Ximiuamii ckimang Ta | 21 2 4 15| 21 4 | 2 |15
KUBJICHHS POCIIMH. BIacTUBOCTI TPYHTY Yy
3B’SI3KY 13 JKMBJICHHSM  POCIMH 1
3aCTOCYBAaHHSM JOOPUB.

2 | Tema 2. Ximiuaa wMemiopariss 1pyHTy | 21 | 2 4 115 19 | 2 | 2 |15
(BarmHyBaHHA 1 rincyBanHs). Knacudikaris
no06puB. TexHouoris 30epiraHHs, MiAroToBKa
i BHeceHHa  noOpuB.  3acToCyBaHHS
MiHEepaJbHUX JTOOPUB K 3axij 3amoOiraHHs
3aXBOPIOBAHHSIM POCJIVH.
Pazom 3a 3MiCTOBHHM MOJyJIeM 421 4 | 8 |[30] 40 | 6 | 4 | 30

3microBuii Mmonynb II. Jlo6puBa, ix knacudikaiiis Ta BAKOPUCTAHHS

3 | Tema 3. A3sorni pobpua. DochopHni | 14 2 |2 ]10| 14 | 2| 2 |10
nobpusa. Kamiitai no6puBa.

4 | Tema 4. KommnexcHi noOpusa. | 14 2 |2 ]10| 14 | 2| 2 |10
Mikponobpusa. Opraniudi no6puBa. 3eneHi
no0puBa.

5 | Tema 5. Cucrema BukopuctanHs ao6pus B | 20 2 | 8|10 22 | 4| 4 |14
PO3CaIHUKAX Ta MUTOMHHUKAX.
Pa3oM 3a 3MICTOBHUM MOTylIeM 48 6 |12 | 30| 50 8| 8134
YCbhOI'O I'OJINH 90 |[10|20|60| 90 |14 |12 |64




TEMMU JIABOPATOPHUX 3AHATDH
“3acTrocyBaHHsI JOOPUB B JIICOBOMY rocnoaapcTBi”

Ne . 06’em
JlaboparopHi 3aHATTA

/1 rOJIUH
['pyHTOBa MiarHOCTHKA JXUBJICHHS POCIMH. BU3HAueHHS CIONYK a30Ty B

1 rpyHTi (Bu3HaueHHs BMiCTy aMOHiI‘/JI.HOl"O a3oTy B I‘pyHTi. 3a JIOIOMOTOIO 9
peaktuBy Heccnepa, BU3HaU€HHS BMICTY HITpaTiB y I'PYHTI 3a JIOTIOMOTOIO
10HCEJICKTUBHOTO €JIEKTPO/IA).
['pyHTOBa JlIarHOCTHKA >KUBJICHHS POCIHH. Bu3znaueHnHs cnonyk ¢ochopy B

2 | rpyati (BusnaueHHs BMicTy pyxomMux crnoayk dochopy 3a meTomom 2
YupikoBa).
['pyHTOBa [1arHOCTUKA >KUBJIEHHS POCIWH. BHU3HAueHHS CHOJYK Kajiio B

3 | 1pyHti (BusHaueHHs BMicTy OOMIHHOTO Kalil0 B TIPYHTI 33 METOAOM 2
MacnoBof).
XimiyHa wmemioparist TrpyHTiB. Bu3HadeHHs mOTpeOM y BamHyBaHHI Ta

4 | PO3PaXyHOK HOpM  BamHa. TexHoNOrisi BUKOPHUCTAHHSA BAIHIKOBUX 9
marepianiB. Bu3HaueHHS  HEWTpami3ylouoi  34aTHOCTI  BAITHAKOBHX
MaTepiais.

5 O3HalioMJIEHHS 3 OCHOBHMMM BHMJIaMU MiHepajbHUX 100puB. IIpoBeneHHs 2
SIKICHOTO BU3HAYCHHS a30THUX, PochopHUX, KaMHHUX JOOPHUB.

6 PocnuaHa nmiarHOCTHKA JKMBJICHHS POCIHH. Bu3HaueHHS 3a0e3MEe4eHHOCTI 9
POCTINH MOXHUBHUMH €JIEMEHTAMH €KCIIPEC METOJOM.

7 Cucrema BUKOpUCTaHHA IOOpWUB B po3caaHuKax. [IOHATTS mpo cucremy 8

yJ100peHHs. Y T0OpEHHS JIICOBUX KYJIbTYP.




KOHTPOJIBHI IMTAHHA 111 BUBHAYEHHSA PIBHSA 3ACBOC€HHA
S3HAHHb CTYJIEHTIB

1. Ilpeamer 1 Meroau arpoximii, il B3a€MO3B’SA30K 1 IHIIMMHU HAayKamHu. 3aKOHH
arpoximii.

1. IcTopis po3BUTKY arpoximii B YKpaiHi 1 B CBITI.

Cknan 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.

OcCHOBHI 3aKOHOMIPHOCTI (P13UKO-XIMIYHOI BOUPHOT 37JaTHOCTI IPYHTY.

[ToHATTS PO I'PYHTOBUI BOUPHUIN KOMILIEKC.

XimiuHu#t ckinaa pociuH. [1oBITpsiHE 1 KOpEHEBE KUBJICHHS POCIIUH.

®daxTopu pocty pociauH. Poib OkpeMHX Makpo- 1 MIKPOEJIEMEHTIB Y JKHUBIEHHI

POCIIMH Ta iX BIUIMB Ha SIKICTh MPOJIYKIIIi.

10.CyyacHe ysBIEHHS MPO HAIXOHKCHHS TOKMBHUX PEUYOBUH 1 3aCBOEHHS iX
pPOCIUHAMM.

11.®aktopu, 110 BIUIMBAIOTH HA HAJIXOKEHHS TTOKUBHUX €JIEMEHTIB Y POCIIUHY.

12.BmuiiiB yMOB MiHEpaJIbHOTO >KMBJICHHS Ha BMICT OLIKIB, JKUpPIB, BYIJIEBOJIIB Ta
1HIIMX BaXXJIMBUX PEYOBHH y POCITUHAX.

13.Buau KUCIOTHOCTI B IpyHTI. Po3paxyHok HOpM BamHa.

14 KucnoTHICTh TIpyHTIB Ta il BUAM. Bu3HaueHHs HEOOXITHOCTI MPOBEACHHS
BaITHYBaHHS IPYHTY.

15.BcTaHoB/IEHHS HEOOXIHOCTI BalHYBaHHS 1 HOPM BalHa 3aJIeKHO BIJ
KUCJIOTHOCTI 1 MEXaHIYHOTO CKJIaay IPyHTY, OCOOJMBOCTEH POCIMH 1 HabOpy
KyJbTYp B CIBO3MiHI.

16.Bunu BanmHAKOBUX MaTepialiB, iX XapakTepuctuka. Jlis BarHa Ha IPYHT.

17.BigHomeHHsT pOCIWH JIO peakilii cepedoBuina. BamHskoBi wmarepianu, ix
XapaKTEPUCTHKA 1 3aCTOCYBaHHSI.

18.BigHOIIEHHS POCIMH 1 MIKPOOPTaHi3MiB JI0 peakilii IPyHTY Ta BalHyBaHHS.
Ctpoxu 1 criocoOM BHECEHHSI BaITHIKOBUX MaTepiaiiB y TPYHT, IEPIOJ iX Jii.

19.Ctpoku 1 cmocoOu BHECEHHS BalHSIKOBUX MarepiaiaiB. M’ski BamHSKOBI
MaTepiaiu.

20.BcranoBieHHs HEOOXiMHOCTI TirncyBaHHS TpyHTIB. Hopmmu, crmocobu i cTpoku
BHECEHHSI TIICY.

21.Martepianu 1715 TITICyBaHHS TPYHTIB, iX B3a€MO/Iis 3 IPYHTOM.

22 .Knacudikarist 100puB.

23.CTpoKu Ta crocoOu BHECEHHS JOOPHB.

24.®i3iomoriuHa  peakilis J00puB Ta e(EeKTHUBHICTh 3aCTOCYBAaHHS Ha PI3HUX
IPYHTOBUX BIIMIHAX.

25.Crioyku a30Ty B I'PYHTI 1 IX IEPETBOPEHHSI.

26.3HaueHHs a30Ty AJIsl POCIMH 1 0COOJIMBOCTI A30THOTO >KUBJICHHSI.

27.A3otHi no6pusa. lllnsaxu migBuieHHs €EKTUBHOCTI IX BUKOPUCTAHHSI.

28.A30TOBMICHI MiHepaiabHI 100puBa, iX Kiacuikaiis. BracTUBOCTI HITpaTHUX

wmn
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n00puB, iX 3aCTOCYBaHHS.

29.AmiauHi a30THI J0OpHUBa, iX CKJIaJl, BIACTUBOCTI 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 TPYHHU JTOOPHB, BJIACTUBOCTI, B3aEMOIIS 3
IPYHTOM.

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

36. Oco0aMBOCTI BUKOPUCTAHHSA a30THUX JOOPUB MiJ Pi3HI KyJIbTYpH.

37.®Diz1010r19Ha poib Gochopy B pOCIUHAX.

38. MineparbHi 1 opraivHi croiyku (ocdopy B IpyHTI, IX JOCTYIHICTh POCIHHAM.

39.Ponp dochopy B pociamHax. 3HaueHHS (PochopHUX AOOPHUB Yy MiABHILEHHI
BPO’KaiB CUILCHKOTOCIOAAPCHKUX KYIBTYP.

40.Ximiuau# ckian pociuH. PiziogoriyHa posib pochopy B pocaIuHax.

41.Bzaemonisa dhochopuux go0puB 3 rpynToM. Hopmu, cTpoku 1 cnocoOu BHECEHHS
dbochopHuX 100pUB.

42.Knacudikaris hochopHux 100puB, MOKIAAN 1 CHPOBUHA /IS iX BUPOOHUIITBA.

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

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

45.Baxkopo3urHHI pocPopHi 10OpUBa, XapaKTEPUCTHUKA 1 3aCTOCYBaHHS.

46.DocoputHe OopomIHO, HWOTO CKIIan, J00yBaHHS, BJIACTHBOCTI 1 YMOBH
€(eKTUBHOTO BUKOPHUCTAHHSI.

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

48.Ponb Kajiito y pOCIMHAX. 3HAYEHHS KaMWHUX JOOPWB y MiJABMILICHHI BPOXKAMHOCTI
CUIBCBKOTOCIIOAAPCHKHUX KYJIBTYP Ta MOKPAIIEHHI MOKA3HHKIB iX SIKOCTI.

49.Pomp KaJlito B pOCIMHAX 1 0COOIMBOCTI KaTiHHOTO KUBJICHHS.

50.Knacudikartis kamiinux noopus. B3aemois kaniiHUX T0OPUB 3 TPYHTOM.

51.be3xnopHi kainiiHi 0OpuBa, XapaKTEepPUCTUKA 1 3aCTOCYBaHHS.

52.Xnopuctuii kamiii. BmactuBocti, 100yBaHHS 1 3aCTOCYBaHHS.

53.Cupi kamiitHi 100puBa, X CKJIaJl, BIACTUBOCTI 1 3aCTOCYBaHHS.

54.40% 3wmimana KajiiiHa Cidb 1 KajliMarHesis, iX CKJIaJ, BJIACTUBOCTI 1 YMOBH
€(heKTUBHOTO BUKOPUCTAHHS.

55.KommuiekcHi 100puBa, iX Kiacudikaliis Ta 3HAaYCHHS.

56.KombiHOBaHi (CKJIagHO3MIIIaH1) KOMIUIEKCHI JOOpWBA, iX CKIJaJ, BIACTHBOCTI i
3aCTOCYBaHHSI.

57.PiaK1 KOMILJIEKCHI I0OpYBa, iX BJACTUBOCTI 1 3aCTOCYBAaHHS.

58.CxkiagHi KOMIUICKCHI JOOpHBA, iX BIACTHBOCTI 1 3aCTOCYBaHHSI.

59.3MimaHl KOMIUIEKCHI J0OpuBa, I1X BIJIACTUBOCTI 1 3actocyBaHHs. IlpaBuia
3MINTYBaHHS MiHEPATLHUX JOOPHB.

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

61.BwmicT 1 3HaUeHHS MIKPOEJIEMEHTIB Y KUBJICHH]1 POCIIWH, XapaKTEPUCTHKA OOPHUX
MIKpOJ00pUB.

62.Ponp  MikpoenemMeHTIB y JKHBJIEHHI pociaudH. [luHKOBI  MikpogoOpuBa,
XapaKTEPUCTHKA 1 3aCTOCYBaHHS.



63.MikponoOpuBa, II0 MICTATh MiAb 1 MapraHelb. IX XapakTepucTHKa i
3aCTOCYBaHHHI.

64.Opraniuni jno0puBa. 3HA4YEHHS THOIO Ta IHIIUX OpraHiYHUX JOOpUB Yy
M1JBHUIICHH] BPOXKAHOCTI CIJICHKOTOCIIOAPCHKUX KYJIBTYP 1 POJAIOYOCTI IPYHTY.

65.1°Hiii, crocoOu 30epiraHHs Ta 3aCTOCYBaHHS M1 KYJIbTypH.

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

67. be3miaCTUIIKOBHIA THIM, IOTO CKJIajI, BIACTUBOCTI, 30€pITaHHs 1 3aCTOCYBaHHSI.

68.3HaueHHsT THOIO 1 IHIIMX OPTraHiYHUX AOOPHUB y MIABHUINEHHI BpPOXAMHOCTI
CUIbCHKOTOCTIOAAPCHKUX KYJIBTYpP 1 POMIOYOCTI IpyHTY. Po3paxyBaTu, CKIIbKU
NPK nagiiine B rpynT 3 40 T rHo10 Ha 1 ra.

69. 3enene no6prBo. Pociiumn-cuiepeTy, TEXHIKA iX BUPOIIYBaHHS 1 3aCTOCYBAHHS.

70.Cucrema ynoOpenss. [Ipuniunu ii mooyaosu.

71.Bu3HadyeHHs 0ajaHCy Ta XapaKTEPUCTUKU HOTO MOKA3HUKIB.

72.MeToiu BCTAaHOBJICHHS HOPM JIOOPHUB.

73.J106puBa 1 HABKOJIUIITHE CEPEIOBHIIIE.

74.ArpoxiMcepBic. ArpoxiMciyx0a B YKpaiHi.

75.b10o70T19HI 0COOJIMBOCTI YIOOPEHHS XBOMHUX KYJIBTYP.

76.biosoriuHi 0COOIUBOCTI Ta YAOOPEHHS MIMPOKOIUCTIHUX KYJIBTYP.



8.MeToan HAaBYAHHSA

CrnoBecHi1, HAOYHI, MPAKTUYH1

9.®opMH KOHTPOJIIO 3HAHb

Monymi, 3amik

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

Hamionansna Busnauenus omninku €CKTC Peiitunr
OILlIHKA . CTyIEHTa
1 Ominka €EKTC YA ’
Oanu
BigMinHo — BifMiHHE BUKOHAHHS
.. JIMIIE 3 HE3HAYHOIO KIJIbKI -
Bixmimmo A KIJIBKICTIO 90 — 100
IIOMHJIOK
Jye 1o6pe — BUIIIE CEPEIHBOTO
B PIiBHS 3 KUIBKOMA TTOMIJTKAMHU 82 — 89
HooOpe
JoOpe — y 3araibHOMY MpaBUJIbHA
C po00Ta 3 MEBHOIO KUIBKICTIO TPyOHX 74 — 81
IIOMHJIOK
3a/10BiJILHO — HENIOTAHO, ajie 31
D 3HAYHOIO KIJIBKICTIO HEIOJIKIB 64 - 73
3agoBiibHO
JlocTaTHBO — BUKOHAHHS
E 3aJI0BOJIbHSIE€ MiHIMaJIbHI KpUTEpil 60 — 63
He3anoBisibHO — TOTPiOHO
FX MPALOBATH MEpPea TUM, SIK OTPUMATH 35 — 59
. 3aTiK (IIO3UTUBHY OLIIHK
He3agoBinbHo ( y OLIHKY)
He3agoBinbHo — HeOOXigHA
F cepifo3Ha moabma poboTa 01-34

JUisi BU3HAYEHHS PEUTHHIY CTYJEHTa (CllyXada) 13 3aCBOECHHS MUCUUILIIHHU Rjyc
(mo 10 GaniB) onepxkanuii pedtuHr 3 arectauii (mo 30 OamiB) AomaeThes A0
pPEUTHHTY CTyJIeHTa (CiTyXada) 3 HaB4ainbHO1 poboTu (10 70 GamiB)

Runc = Rup + Rar.



MNPOI'PAMA HABUAJIBHOI JUCHUILIIHA
“3ACTOCYBAHHJ JOBPUB B JIICOBOMY I'OCIIOJAPCTBI”

TEOPETHUYHI 3AHATTA

MOAVYJIb 1.
Tema 1.

Beryn. 3nauenHs ximizanii BUpOOHHUIITBAa HA cyyacHoMy eTami. [{oOpuBa,
iX Miclle B MIABHINCHHI YpPOXKaWHOCTI JIICOBHMX Ta JCKOPATUBHHUX KYJIBTYp 1
POJIOYOCTI IPYHTY.

3HaueHHs OpraHiYHUX 1 MiHEpaJIbHUX JOOPUB Y MiABUIICHHI BpOKaTHOCTI
JICOBUX KYJIBTYp, MOKpAIIEHHI CaIUBHOTO MaTepially Ta 30€peKeHH] 1 M1BUIIEHH1
POAIOYOCTI IPYHTY. BakuBICTh 30a1aHCOBAHOTO 32 MAaKpO- Ta MIKPOEJIEMEHTAMU
yI0OpeHHS.

ArpoxiMig SIK TEOpEeTHYHAa OCHOBA XIMi3allli BUPOOHUUTBA Ta CUCTEMH
arpoXiMi4HOro 00CIIyTOBYBaHHsI BAPOOHUIITBA B YKpaiHi Ta B CBITI.

O6’exTn arpoximii 1 i MiCIe Yy CHCTeMl1 Cy4aCHUX HayK. 3aBIaHHS
arpoximii. Bkiag 3akOpJOHHHX Ta BITYM3HSHUX BUYECHUX Y PO3BUTOK YSBIICHB PO
JKUBJICHHS Ta yJI0OpEHHS POCIIUH.

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
’KMBJIEHHS POCIIHH. IX B3a€MO3B’SI30K.

Ponb okpemMux Makpo- 1 MIKpOEJIEMEHTIB y >KUBJICHHI POCIIHH, iX BIUIUB Ha
SKICTh CUTBCHKOTOCIIOIAPCHKOT MTPOTYKITIi.

BwmicT 1 CHiBBIIHOILIICHHSI €JIEMEHTIB >KUBJICHHS B POCIMHAX, MOHSITTS PO
010JI0T1YHUH 1 TOCTIOAAPCHKUI BUHOC TOKUBHUX PEUOBHUH.

CydJacHe ySBJICHHS MPO HAIXODKCHHS MOXKWBHHX PEYOBWH 1 3aCBOEHHS 1X
pOCITUHAMH.

Bumoru pocivH 10 yMOB KMBJIEHHS B Pi3HI Iepiogu ix pocty. JuHamika
BUKOPHCTAHHS MTOXKUBHUX PEUYOBUH MPOTATOM BETETAIIITHOTO MEPioAy.

3acCBOEHHS pocCiIMHaMM ITOKMBHUX PCYOBUH 13 BAKKOPO3YMHHUX CITOJIYK.



3HaueHHs KOHUEHTpamii 1 peakuii pH po3unmHy, aHTaroHismy 1iOHIB,
(1310J10T14HOT 3pIBHOBAXKEHOCTI Ta 1HIIMX (PAKTOPIB AJSL HAIXOHKEHHS TOKUBHUX
PEUYOBUH y POCIUHH.

dizionoriuyna peaxiis conei (1o0puB). [loxkuBHI cymii 11 BUPOITYBaHHS
pocnuH. ['inpomnoHika.

BaacTtuBoCTi IPYHTY y 3B’SI3KY i3 KHBJIEHHSIM POCJHH i 32CTOCYBAHHAM
nodpuB. Cxian rpyHTy. MiHepalibHa 1 OpraHi4Ha YacTHHH TPYHTY SIK JKEpeso
€JIEMEHTIB JKMBJICHHS POCJIMH. BMICT €IEMEHTIB JKUBJIEHHS POCIUH y PI3HUX
dpakiisx MiHepaIbHOT YaCTUHU IPYyHTY. DOpMH XIMIYHUX CHONYK y IpyHTL. ['ymyc
IPYHTYy 1 HOro 3HAYEHHS MJs POJIOYOCTI. BMICT MOXMBHHUX PEYOBHH 1 IX
JOCTYIIHICTh JJIA POCIHMH y PI3HUX IPyHTax. XiMi4HI Ta O10JIOT14HI TpOLeCH B
IPYHTI 1 iX pOJib B NMEPETBOPEHHS MOKUBHUX PEYOBUH 1 MIABUIIEHHI €()EKTUBHOI
poarodocTi IpyHTY. Poib MikpoopraHi3miB y Mpoiieci MEepPeTBOPEHHS MOKUBHHUX
PEYOBHH Y IPYHTI.

Bunu BOUpPHOI 30aTHOCTI IPYHTY, iX pOJb IpPU B3AEMOAlL IPYHTY 3
noOpuBaMH 1 B JKHMBJICHHI POCJIMH. 3HAYEHHSA KOJOiMHOI dpakiii IpyHTY s
B3a€MO/IIi IPYHTY 3 JOOPUBAMH.

OcCHOBH1 3aKOHOMIPHOCTI, SIKI BU3HAYAIOTh XapakTep B3aeMOli JH0OpUB 3
IPYHTOBUM BOUPHHUM KOMILJIEKCOM.

3Ha4YEHHs KUCIOTHOCTI IPYHTY, EMKOCT1 BOMpaHHs, 0ypepHOCTI, CKIady 1
CIBBIIHOIIIEHHS BBIOpAHMX KaTIOHIB JUIs MPOIIECIB iX B3a€MO/IIi 3 TOOpUBaMH 1

JKUBJICHHAM POCJIMH.

ArpoxiMiyHa  XapaKTepUCTUKA  PI3HUX  TUMIB  IPYHTIB  YKpaiHU.
ATpOXiMIYHUHN aHaTI3 IPYHTY 3 METOIO OI[IHKMA MOro 3a0e3MeYeHOCTi eIeMEeHTaMu

YKUBJICHHS JUIsl POCJIMH, BU3HAYEHHS MOTPEOU B 10OpHUBaX 1 KOPUTYBAHHS X HOPM.

Tema 2.
XimiyHa Mesiopauiss IPyHTY (BanmHyBaHHA 1 TrincyBaHHs1). 3HA4YCHHS
xiMigHOi Memiopamii B Ykpaini. bamanc kanemiro. BigHomeHHsS pociuH 1

MIKpOOPTaHi3MiB JI0 peakiii IpyHTy. baraTopiuHa Jisi BalmHsIKOBUX MaTrepiaiiB Ha



rpyHT. HeliTpamizarliss KUCIOTHOCTI. 3HENIKOMKEHHS] TOKCUYHOI [ii aJFOMIHIIO 1
Maprasiro. BB BamHyBaHHS Ha €(DEKTUBHICTh TOOpHUB. 3HAYEHHS BalTHYyBaHHS
JUTs1 3a11001raHHs 3aXBOPIOBaHb POCIHH.

BusHaueHHs1 HEOOX1THOCTI BallHyBaHHS 1 HOPM BamHSHUX JOOPHB 3aJIEKHO
B1JI KMCJIOTHOCTI 1 MEXaHIYHOT'O CKJIaay IPYHTY, BUIY POCIIHH 1 CKIaAy KYJIbTYp Y
ciBO3MiHIi. Buay BanmHsAKoBUX MaTepiaiiB. BUKOpUCTaHHS BIJXO/11B TPOMHUCIOBOCTI
JUIS BalIHYBaHHS IPYHTY. ATpOTEXHIYHI BUMOTH JIO BalTHAKOBHX MaTepiaib.

Ctpoku 1 crocoOM BHECEHHs BamHSIHUX TOOpPUB y IPYHT, mepiod ix Aii.
HopMaTuBu OLIHKH pe3yabTaTUBHOCTI BanHyBaHHS. EdeKkTHBHICTH BamHyBaHHS
IPYHTY B PI3HHUX CIBO3MIHAaX.

XiMIYHUHA MeTOJ MeJiopallii COJIOHIIIB — OCHOBHA yMOBa IIiJIBUIIICHHS
POJAIOYOCTI TPYHTIB 3 JY)KHOIO peakili€ro. ['InmcyBaHHSA SK 3axiJ MOJIMIICHHS
coJioHIiB. EeKTuBHICTD TincyBaHHSA. MaluHy 1 MeXaHi3arlis, 10 HeOOX1IH1 Tl
BUKOHAHHS KOMILJIEKCY POOIT 3 BAaTHYBaHHS KUCJIHMX IPYHTIB 1 XIMIYHOI Memioparii
COJIOHIIIB.

Kaacugikauis nodpus. J[oOpuBa NpoMHUCIIOBI, MICIEBI, MiHEpaJbHI Ta
OpraHi4Hi, MPOCTI 1 KOMIUIEKCHI, IPSIMOi Ta HEMPAMOI Aii.

TexHnoJiorisi 30epirannsi, MiAroroBKa i BHeceHHs 100pUB. TeXHOIOTIYHI
BJIACTUBOCTI N100OpWB. TexHomoris 3acTOCYBaHHS MIHEPAaTbHUX 1 OPraHIYHHX
N0OpUB y pI3HUX KIIMAaTUYHUX 30HAX KpaiHu. [Ipuiiomu 3MeHIlIeHHs BTpaT J0OpUB
1 iX SIKOCTI MIPU TPAHCIIOPTYBaHHI, 30epiranHi i BHeceHHi. [ligroToBka moOpuB 10
BHECEHHs. TexHika OE3MeKHu.

3acTtocyBaHHsI MiHepaJbHUX J00pUB SIK 3axia  3ano0iraHHs
3aXBOPHBaHHAM pocjnH. HenocratHe >kuBieHHs a30ToM, GocPopom, KalieM —
OJIHA 3 IPUYHMH Pi3HUX 3aXBOPIOBAHb POCIIHH.

3HadyeHHs a30Ty JJs POCIAMH 1 OCOOJMBOCTI a30THOTO IKUBIICHHS.
Oco0uBOCTI KUBJICHHS POCIMH aMOHIMHHM 1 HITPAaTHUM a30TOM.

Crnionyku a30Ty B IPYHTI 1 iX epeTBOpeHHs. 3HaUeHHsI 0000BUX POCIUH ISt
30arayeHHs IpyHTIB Ha a30T. Kpyroo0Oir i 6ananc a3oty B mpupoi. bananc a3oty B

3eMJIEpOOCTBI.



MOIVYJIb 2.
Tema 3.

A30THi no0puBa. Knacudikaiiis a30THUX TOOpHB, iX CKJIad, BJIACTUBOCTI 1
BUKOpHUCTaHHA. [lepeTBOpeHHs a30Ty AOOpWMB y TPYHTI 1 BHUKOPUCTaHHS HOTO
pocivuHamu. BmiuMB a30THUX JOOpUB Ha peEakilil0 TIPYHTOBOTO PO3UYUHY.
EdexTuBHICTD pi3HUX HOOPHUB 3aJIEKHO Bl BIACTUBOCTEH I'PYHTY, BUAY POCIHH 1
crioco0y BHeceHHs 1oOpuB. HopMu, cTpoku 1 cmocobn BHECEHHsI a30THHUX JI0OpUB
M1 Pi3HI KYJIbTYPH.

3HaueHHs a30THUX JOOPHB [UIsl MIJBUIICHHS BPOXXKAWHOCTI B PI3HUX
IPYHTOBO-KJIIMAaTUYHUX 30HaX YKpaiHu. 3axoAW NIABUUIEHHS €()EeKTUBHOCTI
a30THUX JOOPUB.

®ochopui godpuBa. IIpobrema pgoctynHocTi Qocdopy pociuHaMm 1
crocobu ii po3B’sizanHs. Ponb dochopy B pocnunax. 3HaueHHs (ochopHux
nOoOpUB JJisl TMIJBUINECHHS BPOXKAiB Ta CTIMKOCTI KYJIBTYp Y PpI3HHUX IPYHTOBO-
KJIIMaTUYHUX 30HaX YKpaiHw.

MinepanbHi 1 opradiuni cnonyku ¢ochopy B IPYHTI 1 iX mepeTBOpPEHHS.
Kpyroo0ir 1 6ananc pochopy B mpupo/ii 1 ix IepeTBOPEHHS.

CupoBuna s BUpoOHHUIITBA (ochopHuXx M00puB B YKpaini. Pomosuria
anatuTiB 1 ¢ocdopuriB y kpainax CHJ] Ta iHmmx xpainax. Knacudikaris
bochopHux no0puB, iX ckiax 1 BaacTUBOCTI. B3aemonis gocopHux ao0puB 3
rpynToM. Boupanns docdhopuriB y pizaux rpynrax. [licasais dochopaux 1o0pus.
Hopmu, ctpoku, cnocodbu BHeceHHs (ochOopHHX HOOpUB MiJ Pi3HI KyJIbTYpH,
BUKOpHUCTaHHA (ochopHUX A00pHUB mpo 3anac. JlokanbHe BHECEHHS — HAHOUIbII
edekTUBHUHN crIoci0 BUKOopucTaHHs cynepdocdaty. Brums dhochopaux nodbpus Ha
BpOXKail PI3HUX CUIbCHKOTOCIOAAPCHKUX KYyJIbTyp 1 Horo skicte. Metonu
nigBuineHHs epexTuBHOCTI hochopHux modbpus. DochdopHi 10OpHBa IK HKEPEIO
IIIBUIIICHHS CTIMKOCTI POCIIMH IPOTH 3aXBOPIOBAHb.

Kaniiini go0puBa. 3nHaueHHs kamito i pociuH.  OcoOJMBOCTI
3aCTOCYBaHHS KAIIMHUX JOOPUB y PI3HUX IPYHTOBO-KIIMATUYHUX 30HaX Y KpaiHH.

Crnonyku kamiito y rpyHTi. Konoo0ir 1 6aianc kajiro B Ipupoi i



rocroaapcTsi. PogoBuina kamiitHuX cosielt B YKpaiHi Ta B IHIIMX KpaiHax.
Knacudikamis xamiiiHux noOpuB, iX CKJIaJ, BIACTUBOCTI 1 BUKOPUCTAHHS.
B3aemonist kaniiHUX JOOPUB 3 IPYHTOM. 3HAUEHHS XJIOPU/IIB, CylIb(aTiB, HATPIIO 1
MarHito, sKi BXOIATH 1O CKJIaAy KaJIWHUX JOOpUB, ISl PI3HUX POCIIHH.
BukopucranHs kamiiHUX T0OPUB 3aJI€KHO BiJ O10JIOTIYHUX OCOOJIHMBOCTEH pOCIUH
1 TPYHTOBO-KJIIMATUYHUX yMOB. BIUIMB BamHyBaHHS, BHECEHHS THOKO Ta iHIIHAX
3aX0J1IB Ha €(PEeKTUBHICTH KamiiHux noopuB. Hopmu, cTpoku 1 cnocodbu BHECEHHS
KTIMHUX JOOPUB MMiJ Pi3HI KyJbTypH. BrmB kamiiHuX 10OpPHUB HA BPOXKAMHICTD 1

SKICTB MPOJYKIIT PI3HUX KYJIBTYP.

Tema 4.

KommiekcHni 1oopuBa. [ToHITTS Tpo KOMIUIEKCHI, 3MillIaHl, KOMOIHOBaHI 1
CKJIJIHI TOOpHBA, iX €KOHOMIUHE 1 arpOTEXHIYHE 3HAUYCHHS.

Crocobu onepxaHHS, CKJIaj, BIACTUBOCTI 1 BUKOPUCTAHHS KOMIUIEKCHUX
no0puB. IlepciekTUBM BUKOPUCTAaHHS KOMIUIEKCHHUX JOOpMB B  YKpaiHI.
Tykocymiili, iX CKJaj, BIACTUBOCTI, 3HaYEHHS 3MilTyBaHHs 100puB. KomriekcHi
n00puBa K IHIPEIIEHT 3aXUCTY POCIMH MIPOTU 3aXBOPIOBAHb.

MikponoOpuBa. 3HaueHHS MIKPOCJIEMEHTIB [JI1  pociuH. Bwict
MIKpOEJIEMEHTIB y IpyHTax. [[oOpuBa, siki MICTSITh OOp, IIMHK, MapraHellb, Mifb,
MOMIOJIEH Ta 1HII MIKpOEIEeMEHTH. BUKOpUCTaHHS MIKpOJOOPUB 3aJIEKHO BIJ
I'PYHTOBUX YMOB 1 010JIOTTYHUX OCOOIMBOCTEH KYJIBTYP.

YMOBHU €(peKTUBHOTO BUKOPUCTAHHS MIKPOJIOOpUB B YKpaiHi.

MikpoeieMeHTH 1 PO3BUTOK P13HUX 3aXBOPIOBAHb KYJBTYP.

Opraniudi no0puBa. 3Ha4yeHHS THOIO Ta IHIIKWX OPraHIYHUX JOOpUB Yy
M1JBUILLIEHHI TPOIYKTUBHOCTI KyJIbTYp 1 pOAIOYOCTI IPYHTIB.

[Hiit 5K Kepero eIeMEHTIB JKUBJICHHS JIJISL POCIIUH 1 HOTO POJIb Y
Kpyroo0iry mo>KMBHHX PEUYOBHH B 3eMJIepoOCTBI. MacoBa 4acTka THOIO B
3arajibHOMY OajaHCl €JIEMEHTIB KUBJICHHS.

Pi3HOBHIHOCTI THOK - MMACTHIKOBUM, O€3MMIICTHIKOBUN  (PIIKHMA,

HaMBPIAKUAM), iX CKJIQJOBI YaCTUHHU. XIMIYHUN CKJIaJ 1 SIKICTh THOKO PI3HHUX



TBapHH.

3eneni noOpuBa. 3HadyeHHs 3€JIeHUX NOOpPUB ISl 30arayeHHsl IPyHTY Ha
OpraHiuHy pE4YOBHHY, a30T Ta iHIII MOKUBHI peyoBHHU. POPMHU BHKOPHCTAHHS
3eJIeHOro J00pHBa Ha MaJOpOMAIOUMX MiM@HUX IpyHTax. KymeTypu, ki
BUPOIIYIOTH SK 3€JICH1 J00pHuBa (cuaepatu).

KomrmiekcHe BukopuctanHs O00OBHMX CHJEpaTiB Ha KOpPM 1 JIOOPHBO.
Ynobpennss cuzaepatiB. Bukopucranus HiTpariHy (puszoTopdiHy Ta IHIIMX
rpernapartiB) Py BUPOILTYBaHHI CHICPATIB.

Po3knaganns 3emeHoro goOpuBa B IPYHTI. 3axoAd  MiJABUIICHHSA
e(EeKTHUBHOCTI 3€JICHOro J00pHBa. BrumB 3eneHoro AoOpuBa Ha MPOAYKTHBHICTh

PI3HUX KYJIBTYp 1 BIACTUBOCTI IPYHTY.

Tema 5.

CucreMa BHUKOPHCTAHHSI JO0PUB B PO3CAAHMKAX Ta NUTOMHHKAX.
[TonsiTTa mpo cucreMy yaoOpeHHsa. CuctemMa BHKOPUCTaHHS JOOPHB SIK HayKOBa
OCHOBA PaLllOHAJIbHOTO BUKOPUCTAHHS 100pUB.

3aBOaHHS CHCTEMH YAOOpPEHHS. YMOBH PO3POOKH pPAaIllOHATIBHOI CHUCTEMHU
yIOOpEeHHS B IHTEHCUBHUX TEXHOJOTISIX BUPOIIYBAHHS POCIMH 1 MOXIIMBOCTI X
pETyIIOBaHHS, MOHATTS MPO OajaHC MOKUBHUX PEUYOBHMH. banmaHC sk OCHOBa /s
po3poOku cucteMu ynoopeHHs. Buau Oamancy. 'ocrmopapchkuii GanaHc, HOro

CTATTI 1 MOKA3HUKHU.

banancoBo-po3paxyHKOBI METOAM BU3HAUYE€HHS HOpM 100puB. Knacudikaris
METOJ[IB BH3HAYEHHS HOPM J0OpHB. BWHOC MOXHMBHHX DPEUOBHH 3 YpOKAEM.
KoedimieHTr BUKOPUCTaHHS MOKMBHUX PEUOBUH POCIMHAMHU 3 TPYHTY.

OcHOBHI yMOBM €(EKTUBHOTO BHKOPHUCTaHHS J100puB. biojoriyni
OCOOJIMBOCTI KUBJIEHHS KYJIBTYp i iX ya0OpeHHs. [pyHTOBO-KIiMaTHYHI yMOBH i
edexkTuBHICTH 700puB. CriocoObu BHECEHHS TOOPUB.

Po3mimienHst opraHiyHux JOOOpUB y CIBO3MIHAX 3aJIEKHO BiJ TIPYHTOBO-
KJIIMAaTUYHUX YMOB 1 crieriami3aiii ciBo3minu. Hopmu opraniuamnx qo6pus. Hopmu

MIHEpaJIbHUX J10OpPUB, PEKOMEHI0BaHI YCTAHOBAMHU, BUKOPUCTAHHS arpoXIMIYHUX



KapTOrpaM.
Cucrema BUKOpHUCTaHHS AOOpHMB Yy pI3HUX 30Hax Ykpainu. PiuHi muiaHu
BUKOpUCTAaHHA J00puB. (OCHOBHI NOPUHIMON PO3POOKM PIYHOTO  TIUIAHY.

Bukopuctanas 1o0pHB 1 XIMIYHUX MIperapaTiB 3aXUCTY POCIIHH.
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Ex3amMenaniifHi nuranus

1. Kitacudikariist KoMIuieKCHUX 100puB. XapakTepucTtruka qoopusa Plantakot

2. PoxpaxyHok HOpMHU 0OpHBa 32 BUPOIIYBAHHS CISTHIIB XBOMHUX KYJIbTYP

ITutanns 1. Jlalite npaBuibHE BU3HAYCHHS, 1110 TaKe ‘“KUBJICHHS POCIUH"

[EEN

IMpouec nepexoy 3arajibHUX 3aaciB MOXKUBHHUX EIEMEHTIB B pyXoMi Gopmuy;

N

Iporiec mepexoay PeUOBHH 3 HABKOJIHUIITHROTO CEPEIOBHIIA 10 CKIIAY POCIHH

w

[Ipouiec nepexoy rpyHTOBOI BOJIOTH B POCITHHH

[Turanns 2. B pe3ynbTarti SKOT0 XKHUBJICHHs POCIHH BUKOPUCTOBYEThCs CO,

[ToBiTpsiHe

Kopenese

AsortHe

dochopHe

QBN

Kamniiine

[MTuranns 3. Jlo sIKOi rpynu eJIeMEeHTIB )KUBIICHHS BIZIHOCHTHCS a30T

1 | MakpoenemeHTH

N

MikpoeneMeHTH

w

VYiipTpaMikpoelieMeHTH

IMutanns 4. Bkaxite ¢izionoridny posb Gocopy B )KUBICHHI POCIUH

[TizBuUIIy€e TOCYXOCTIHKICTh POCIIMH, PETYJIIO€ OBOJJHEHICTh IJIa3MHU KIIITHH

Bxoaute 10 ckiaay xjaopodiny

BX0oauTh 10 CKJIaIy IPOCTUX I[YKPIB

Bxoautb 1o cknany AT® i AJID, ciipusie po3BUTKY KOPEHEBOT CHCTEMHU

BN

BX0IuTh 710 CKJIAJY aJKaIoiiB

[Muranus 5. SIKi iCHYIOTh BU/IM JIIarHOCTHUKH JKUBJICHHS! POCIIMH

I'pynToBa

Pocnunana

MereopoJioriuHa

AlWIN|F

XimiuHa

[Turanns 6. BizyayibHi 03HaKku HecTadi a30Ty

TT0XOBTIHHS HIXKHIX JINCTKIB POCIUH TOYUHAETHCS 3 CEPEIMHMU JIUCTKA 1 IPOJIOBKYETHCS BIPOIOBIK
LIEHTPAJILHOT )KWJIKH, IPUUOMY Kpai JIMCTKA AESKHUI Yac 3aJIMIIAI0THCS 3€JIEHUMH.

[TounHae TPOSIBIATHCA 3 HIDKHIX JMCTKIB, BOHHM MAfOTh 3€JI€HUH KOIip 3 OJaKUTHUM BiaTiHKOM. HIDKHS
2 | yacTuHa nMCTKa HaOyBae (hioJaeTOBO-4epBOHMI ab0 YepBOHYBATO-(i0IETOBUH BIATIHOK, a Kpai JINCTKOBUX
TUIACTUHOK 3arMHAIOThCS JIOTOPH.

[ToxoBTiHHS cTapillMX HUKHIX JINCTKIB Ha epudepiiHiil 4acTHHI MIX XHUJIKaMH, SIKe CIIPUINHIOE KpaHoBUil
3 | “omik mucTKa” (MMOKOBTIHHS KpaiB JIMCTKOBOI IUTACTHHKH ), a00 Ha MUISHKAX MiX JKHJIKAMU - MUKKHIKOBHA
HEKpO3

[Turanns 7. BkaxiTh MacoBy 4acTKy CIIOJIYK a30Ty B IPyHTI, %
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[Turanns 8. Ski 3 conelt oprodochopHOT KUCIIOTH BOJTOPO3YHHHI.

Cag(POy)s,

NaH,PO,;

(NH,4)3PO4;

AIWIN|F-

CaHPO4.

[Turanss 9. BkaxiTh CIONYKH KaJlito TOCTYIHI JJIsl )KMBJIEHHS POCIIMH

Kaniii minepaiis

Bonopo3unHHMIT Kamii

OOMIHHHN KaJlii

Kaniii mia3Mu MiKpoopraHi3MiB

AW (N -

HeoOMiHHO (hikcoBaHMH Kauliil

IMutanns 10. [aiiTe npaBuibHE BU3HAYCHHS, 1[0 TaKe JOOpPHUBA.

PedoBuHM OpraHiyHOI YM MiHEepaJbHOI NPUPOJIH, SIKi 3aCTOCOBYIOTH /ISl I IBUILICHHS] POJIOUOCTI IPYHTY;

MinepanbHa abo opraHiuHa pe4OBHHA Ta MaTepiall, sika MiCTHUTh HEOOXiJIHI JJIs POCIIMH €JIEMEHTH JKUBIICHHS,
T ACIIIIOE TTPY BHECEHI MOOLTI3AIIIO 1X 3 TPYHTY Ta I IBUIIYE POIIOYOCTI IPYHTY;

PevoBrHM, sKi 3aCTOCOBYIOTH [UIA TiABUIICHHS YPOXKAIO 1 IKOCTI CAAMBHOTO MaTepialy.

AW N (-

PC‘IOBI/IHI/I, SIKI 34CTOCOBYHOTLCH AJIA HiI[BI/IH.IeHHSI SIKOCTI CaIUBHOI'O MaTepiany




