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Po6oua mporpama (PII) HaB4asbHOI JUCIUILIIHU «3arajgbHa €KOJIOTIS Ta
HEOEKOJIOT1s1» po3polieHa Ha OCHOBI «MeToIUYHUX peKOMEHAAIl 10 po3poOIeHHS 1
oopMieHHST POOOYOi MPOrpaMH HABYAIBHOI AWCIMIUIIHA JIEHHOI Ta 3a04HOI (opMm
HABYaHH», 3aTBEP/KEHUX Haka3oM pektopa Bix 29.04.2021 Ne 249/ox, Ta BIAMOBITHUX
HOPMAaTUBHUX TOKYMEHTIB.

1. HIOSAACHIOBAJIBHA 3AIINCKA

1.1. Micue, meTa, 3aBJ1aHHSI.

Micue aucuumiiad — «IpyHTO3HABCTBO» B CHCTeMi  IIOB’s3aHe 3 il
byHIaMEHTAIBHUM 3HAYEHHSIM Y (POpMYBaHHI CUCTEMHUX 3HaHb Ipo Oiocdepy. Ha 6asi
3100yTHX 3HAHb i YMiHb 3 JUCHMIUTHU “IpyHTO3HAaBCTBO MalOyTHI (axiBLi eKOIoru
3MOXKYTh BHUPIIIYBaTH BaXXJIMBIII 3aBAaHHS KOHTPOJIO CTaHy Ta OXOPOHH IPYHTIB,
paIioHAIbHOTO BUKOPUCTAHHS IPYHTOBUX PECYPCIB.

Kypc “IpyHTO3HaBCTBO” € OIHIEK0 3 OCHOBHUX HAYKOBUX HPUPOIHUUMX
TUCLUIUIIH, sKi (QOpMyIOTH cremiamicta — ekosiora. llel kypc ckiagae OCHOBY
TEOPETHYHOI Ta MPAaKTUYHOI MIArOTOBKHM (axiBLIB Ta 3abe3neuye (popMyBaHHs
(byHIaMEHTaIBHOI NPUPOJAHMYOI 0a3u 3HAHBb Ta BMiHb, 0€3 SKOI HEMOXJIMBA YCIIIIHA
npodeciiina AisUIbHICTh €KOJIOTa.

MeTor0 BUKIAJaHHA JUCUUILUIIHM € HaJaHHS 3700yBayaM TEOPETHUYHHUX 1
MPaKTUYHUX 3HAHBb MIOJI0 CKJIamy, OyTOBH 1 BIIACTMBOCTEHW TPYHTIB Ta TEXHOTCHHHX
IPYHTOBUX  YTBOPEHb,  3aKOHOMIpHOCTEM  iX  (opmyBaHHA 1  PO3BUTKY,
byHIaMEHTaIbHUX  ySBIEHb TMPO  Menobiory, 11  opraHizaimito, OCOOJIMBOCTI
(GyHKIIOHYBaHHS, YWHHHUKU BIUIMBY HAa CTaH TIPYHTIB, METOAM IX 3aXUCTy Ta
BITHOBJICHHS POJIFOYOCTI.

3aBIaHHSAMU BHUBYCHHS HABYAJIBHOI JUCHUILUIIHU € CUCTEMAaTHYHE BUKJIAICHHS
3HaHb 1 METOJWKH BU3HAYEHHS TC€HETMYHHUX THUIIIB 1 BHUJIIB I'PYHTIB, X MPOCTOPOBOTO
MTOJIO’KCHHS, a TAaKOXK OCHOBHHX ITOKAa3HUKIB BJIACTUBOCTEH Ta CTaHY I'PYHTIB 13 METOIO
ix kmacudikamii Ta BHAUICHHS Ha JOUISTHKAX, 100 BHUBYAIOTHCS; MPOTHO3YBAaHHS
MOKJIMBUX 3MiH BJIACTUBOCTEH TPYHTIB MiJ BILTMBOM aHTPOIIOTCHHUX Ta TEXHOTCHHUX
YUHHUKIB JOBKUUISA; BUOIp Ta 3aCTOCYBaHHS PI3SHOMAHITHUX METOJIB MOJIMIICHHS
BJIACTUBOCTEH TIPYHTIB 13 METOI  3a0e3ledyeHHs HaWOIbII  palioHaJILHOIO
BUKOPUCTAHHA y PI3HUX BUAAX EKOHOMIYHOI TISJIbHOCTI.

1.2. SIki pe3yabTarM HABYAHHS A€ MOXKJIMBICTH JOCAITH HABYAJIbHA
JTUCIHUILIIHA.

- Po3yMiT OCHOBHI €KOJIOTiYHI 3aKOHW, NpaBWIa Ta TMPUHIUINKA OXOPOHH
JOBKULJIS Ta PUPOIOKOPUCTYBAHHS.

- Po3yMiTi OCHOBHI KOHIIEMINii, TEOPETUYHI Ta MPAKTUYHI MPOOJIEMH B Taiy3i
MPUPOTHUYMX HAYK, [0 HEOOXIJIHI JJI aHATI3y 1 MPUNUHATTSA PIlIeHb B cepl eKOJIOorii,
OXOpPOHU JOBKIJUIS T ONTUMAJIBLHOTO TPUPOTOKOPUCTYBAHHS.



. CMS HAY
Cucrema MEHE/DKMEHTY SKOCTI MIudpp PIT10.02.03-01-2023
HABYAJIBHO-METOJJNYHUU KOMIUIEKC JOKyMEHTA e
HABYAIBHOT TUCIUILTIHA
«[pyHTO3HABCTBOY Crop. 83

- BusBnsatu dakTtopu, 1m0 BU3HAYaIOTh (GopMyBaHHS JaHAIIAGTHO-010JI0TTYHOTO
PI3HOMAaHITTS.

- YMitTh oOupaTH ONTHMalbHI METOAW Ta IHCTPYMEHTAIbHI 3aco0M Is
MIPOBEICHHS TOCIIKEeHb, 300py Ta 00pOOKHU TaHMX.

1.3. SIki KOMIIETEHTHOCTI J1a€ MOKJIUBICTDH 3100yTH HABYAJILHA IUCIHUILIIHA:

- 3HaHHA Ta PO3yMIHHS MPEAMETHOI 00acTi Ta MpodeciitHOl TiIHHOCTI.

- 3/aTHICTh CHIJIKYBAaTUCS 3 MPEICTABHUKAMU 1HIIUX MPOQECITHUX TPYI Pi3HOTO
piBHS (3 €KCIIEpTaMu 3 1HIINX Tally3eil BU1B €KOHOMIYHOI A1sUTBHOCTI);

- 3HaHHA Ta PO3YMIHHS TEOPETUYHHUX OCHOB EKOJIOT1i, OXOPOHU IOBKLIA Ta
30a71aHCOBAHOTO MPUPOJOKOPUCTYBAHHS;

- 3/aTHICTh /0 KPUTHUYHOTO OCMMCIEHHS OCHOBHUX TEOpid, METOIIB Ta
MPUHITUIIB IPUPOJTHUINX HAYK;

- 34aTHICTh MPOBOJUTH €KOJIOTTYHUI MOHITOPUHT Ta OI[IHIOBAaTH MOTOYHHM CTaH
HaBKOJIMIIIHBOTO CEPEOBUILA.

1.4. Mixaucuuiutinapui 3B’si3km: Jlana aucnumuniHa 6a3yeTbCs Ha 3HAHHSX
TakKMX OUCHUILTIH sK: «®Pi3ukay, «Ximisg», «blomoris», «3araipbHa €KOJIOTIS Ta
HEOEKOJIOTis». B ¢BorO uepry auciuiuiina “I pyHTO3HABCTBO” € OCHOBOKO JUISi BUBYEHHS
TUCIUIUTIH “MOHITOPUHT JOBKULISA», «Opranizamis 1 yupaBiIiHHS TPUPOAOOXOPOHHOIO
TUSIIbHICTION, «EKonoriuHa 6e3neka», «BiTHOBICHHS MOPYIICHUX €KOCUCTEM).

2. MPOTPAMA HABYAJIBHOI TUCHUILITHM.

2.1. 3micT HABYAJIBHOI AUCHUILIIHU

HaBuansHuii MaTepian QUCHUIUTIHU CTPYKTYPOBAHUN 332 MOTYJIbHUM TIPUHITUIIOM 1
CKJIaJIa€ThCS 3 2 HaBYAIBHUX MOMYJIB, a caMe: HaBYajabHOTO MOayJsi Nel «3arajibHe
IPYHTO3HABCTBO» Ta HaBYaJIbHOrO MoayJsa Ne2 «EmadoJioris», KOXKeH 3 SKHX €
JIOTIYHOIO 3aBEPIICHOI0, BIJHOCHO CaMOCTIMHOIO, IUIICHOKO YaCTHHOK HaBYAIBHOL
JTYCIUTUTIHY, 3aCBOEHHS SIKOT Mepedavae MpoBeICHHS MOYJIBHOI KOHTPOJIBHOT poO0OTH
Ta aHaJi3 pe3yNbTaTiB ii BUKOHAHHS.

2.2. MoayJ/ibHe CTPYKTYPYBAHHS TA iHTEI'POBAaHI BUMOI'H 10 KOKHOT'0 MOAYJISI

Mogayasb Nel «3arajibHe IDYHTO3HABCTBO)

InTerpoBani Bumorn moayJiss Nel: 3HaTU CTPYKTYpYy 1 CKJaJ IPYHTIB, OTpUMaTH
PO3yMIHHSI MPOILIECIB IPYHTOYTBOPEHHS Ta POJII OpPraHi3MiB y TEHE3UCl IPYHTIB,
eBOJTIONIT Ta (PYHKLIOHYBAHHSA IPYHTOBUX T1J1 B KOHTEKCTI IPUPOIHOTO CEPEIOBUIIIA.

Tema 1. IpyHT ik npupoaHe Tijio

CraHOBIIEHHSI IPYHTO3HABCTBA K HayKH. TeopeTu4yHi OCHOBU HAyKH MPO TPYHTH.
KoHuenii rpyHTy 3 TOYKM PI3HMX HAYKOBHMX Ta MPUKIATHUX HAMPSIMKIB JOCIHIIXKEHb.
Pons rpynTiB y mpupoai. BinObupanHs 3pa3kiB IpyHTY Ta MiATOTOBKA MPo0 70 aHATi3y.

Tema 2. I'ene3uc rpyHTiB.

Konnemist renesucy rpyntiB 3a B.JlokyuaeBum Ta I'.€Hi. [lpouecu 1 ynHHUKA
I'PYHTOYTBOpPEHHS. 3aKOHOMIPHOCTI PO3MOLTY MPOLIECY IPYHTOYTBOPEHHS Y IPOCTOPI 1
yaci. Posb )uBUX Oprani3miB 1 JIFOAUHHU Y TIPOLECaX I'PYHTOYTBOPEHHSI.
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Tema 3. MinepajibHa YACTHHA IPYHTY.

Minepanu y cknaai rpyHTy. Epo3iiiHi mporiecu K OCHOBAa yTBOPEHHS IPYHTIB.
['panynomerpuunuii ckiaa rpyHTiB. CTpyKTypa Ta TeKcTypa IpyHTY. UMHHHKH, 110
BIUTUBAIOTH HAa CTPYKTYPY IPYHTY.

Tema 4. Mop¢oJioriuni BJI1aCTHBOCTI IPYHTIB.

Mopddonoriunuit onuc rpyHTy. 3B'130K MOP(OIOTIYHUX MapaMeTpiB IPYHTY 3 HOTO
posrouicTio. MeTtoan Bu3HadeHHs] MOPQOIOTIYHUX BiIacTUBOocTed. CTPYKTypa Ta OMHC
npodins rpyuty. [pyHTOBi ropr3onTH. THITI3aIlisA IPYHTIB.

Tema 5. [pyHTOBE NOBIiTPSI Ta TEMIIEPATYpa IPYHTY.

CkJiaz Ta BIACTUBOCTI IPYHTOBOT'O MOBITPs. YMHHUKH, 1110 BU3HAYAIOTh ra3000MiH
y cucteMi atMochepa-TpyHT. BIiMB )KMBUX OpraHi3MiB Ha CKJIaJ IPYHTOBOTO MOBITPSI.
JluxanHs Ta aepamisg TIpyHTIB. TemmeparypHuil pexuM TIpYHTIB. YWHHHKH, 1110
BHU3HAYAIOTh TEIUIOBI BJIACTUBOCTI IPYHTIB Ta TEPMIUHI MIPOIIECH Y TPYHTAX.

Tema 6. [pynToBa Bo.iora.

3a0e3neyeHHs IpyHTIB Bojorow. Xy HagXopKeHHA Ta pyX BOJAU Y IPYHTI.
XiIMIYHMI CKJIaJ IPYHTOBOI BOJIOTH, IPYHTOBHI pO34MH. BOAHI BIIaCTUBOCTI IPYHTIB Ta
YUHHUKH iX (HOpMYyBaHHS.

Tema 7. IpyHToBi npouecu.

Peakuii Ha noBepxHi rpyHTy. CopOuiiiHi npouecu. Peakuis rpyHTIB Ta YMHHHKH,
110 Ha Hei BIuMBatoTh. KaTionHuii oOMiH. bydepHa 31aTHICTh IPYHTIB.

Moayas Ne2 "Epagosorisa"

InrerpoBani Bumoru moayssi Ne2: 3HaTH SIK BIUIMBAIOTh IPYHTHU HA POCIUHH, 3
METOIO PETYIIOBAHHS BUKOPUCTAHHS IPYHTIB Y CUTHCHKOMY T'OCIIOIAPCTBI Ta MiATPUMKU
iX pOJI0YOCTI.

Tema 1. Opra"iyna yacTUHA IPYHTY.

Cxuan opraniuyHoi yacTUHH IpyHTY. [IOHATTS Tymycy, HOro BHUIM, XIMIYHUHN CKJIa
Ta BIacTUBOCTI. [Iporiecu yTBopeHHs Ta MiHepami3zalii rymycy. UnHHUKN (pOpMyBaHHS
OpraHiuHO1 YacTUHH IpyHTY. Onaj Ta ioro Tpancopmariis. [erymidikariis rpyHTiB.

Tema 2. ’)KuBi opranizmu rpyHry.

[Tonsarts neno6ioTu. I'pynoBuii Ta BUAOBHM ckiaa neao0iotu. BHecok Makpo-,
Me30- Ta MIKpoOioTH y mipoliecu GopMyBaHHA Ta (DYHKIIOHYBaHHS I'PyHTIB. YMHHHKH,
[0 BIUIMBAIOTb HAa TPYHTOBlI OpPraHi3MH. 30€peXeHHS BHUIOBOTO PI3SHOMAHITTSA
1nex0010TH.

Tema 3. [1o:xkUBHI pe4OBUHM y IPYHTI.

OCHOBHI TIOKUBHI PEYOBUHU JJIsi pociuH. JluHaMmika Ta MeTa0oi3M MOKHUBHUX
pedyoBuH. CUMOIOTHYHI 3B’S3KU JJIs 3a0€3ME€UEHHS POCIUH MOXMBHUMU PEUYOBHUHAMU.
UuHHWKY, 110 BU3HAYAIOTH 3aI1acH Ta BTPATH MOKUBHUX PEYOBHH.

Tema 4. IpynTu YKpainu.

Krnacudikarist TpyHTIB 3T1IHO HOpM, IPUAHATUX B YKpaiHi. OCHOBHI THUIIH IPYHTIB
B YkpaiHi. YUHHUKHU TPYHTOYTBOPEHHS Ta iX MPOCTOPOBUHN PO3MOALIL. XapaKTEPUCTUKA
OCHOBHUX THIIIB IPYHTIB.

Tema 5. Ipynru €Bponn.
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Cucremu Tumizamii rpyHtiB 'y €Bpomi Ta cBiti. CiTOoBa pedepaTuBHa 0a3za
IPYHTOBHX pecypciB. [pyHTr €Bponu. UMHHUKK IPYHTOYTBOPEHHS Ta iX MPOCTOPOBUIA
po3moaiT. XapakTepucTHKa OCHOBHUX THUITIB IPYHTIB.

Tema 6. BukopucTaHHs IPYHTIB

OcCHOBHI HampsSMKH BUKOPHUCTaHHA TIpyHTIB. CIIbCHKOTOCHOAAPCHKI IPYHTH.
AnTpomnozemu. Ypb6ozemu. Jlerpanaiis rpyHTiB. Ximizallis IpyHTIB.

Tema 7. PekyabTuBaNifA IPYHTIB

Bunu Tta eranm pexynbtuBamii. I[ligBumenHs poarodocTi rpyHTIB. bBopotsba 3
omyctemoBaHHs M. CTajl TNpPaKkTUKA BUKOPUCTAHHS TPYHTIB. «3€J€HE» CUIbCHKE
rOCIIOJIapCTBO Ta OpraHiyHE 3eMJIEPOOCTBO Yy pO3pi3l BIUIMBY Ha IpyHTHU. [lnanyBaHHs
Ta peaizallis MPOeKTIB PEKYIbTUBALlIT IPYHTIB.

2.3. TeMaTHYHUHA IJIaH

OO6csr HaBYaIBHUX 3aHSTH (TO/I.)
JHenna ¢popma 3aoyna gopma
Ne Hasga Temu HaBYaHHS HaBYAHHS
3 : 2w %
(=] — < (=] - |8 R
mop (TEeMaTHYHOTO PO3/LTY) § 5 & E O § 5 & S
O | = O o> 0 O
> |5 |E° > |58 8

1 2 3 4 |5 |6 |7 (8|09 10

4 cemecTp 4 cemecTp

Moayb Nel «3arajibHe IDYHTO3HABCTBO»
1.1 | IpyHT SIK IpUPOJIHE TiJIO 8 2 2 | 4| 4 |- - 4
1.2 | T'enesuc rpyHTiB 8 2 2 | 4|5 2] - 3
1.3 | MiHepasibHa YacTHHA IPYHTY 8 2 12|44 |-| - 4
1.4 | MopdosoriuHi BIaCTUBOCTI IPYHTIB 8 2 2 | 4| 4 -] - 4
1.5 | IpyHTOBE MOBITPsS Ta TEMIIEPATYpPA IPYHTY 8 2 12|44 |-| - 4
1.6. | IpyntoBa Bosiora 10 | 2 g 4 | 4 | - | - 4
1.7. | IpyHTOBi npoIECH 8 2 | 2|4 |5 2| - 3
1.8 | MoxysbHa KoHTpobHA poGoTa Nel 9 2 - 7 - -] - -
Ycboro 3a moayJiem Nel 67 | 16 | 16 | 35|30 | 4| - 26
Moayab Ne2 «Enadosoris»

4 cemecTp 5 cemectp
2.1 | OpraniyHa 4yacTHHA IPYHTY 10 | 2 ; 4 |14 | -] 2 | 12
2.2 | YKuBi opraHizMu IpyHTY 8 2 | 2|4 (13- | - 13
2.3 | TloxuBHI pEYOBHHH y IPYHTI 6 2 | 2|4 |14 |2 - 12
2.4 | Tpyuru Ykpainu 8 2 | 2 | 4 |14 |-] 2| 12
2.5 | Ipynru €sporu 8 2 | 2 |4 |14 -] - 14
2.6 | BukopucraHHs IpyHTIB 8 2 | 2|4 (142 - 12
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«[pyHTO3HABCTBOY Crop. 113
2.7 | PexynbTHBAIlis [PYHTIB 8 2 | 2|4 |14)-| 2|12
2.8 | KonTponbHa (nomarniss) podora (3®H) - - - - 8 | - - 8
2.9 | MoaynbHa KOHTpOJbHA poOoTa Ne2 10 2 - 8 - - - -
Ycboro 3a MmoayJiem Ne2 68 | 16 | 16 | 36 ]:50 41 6 | o5
Ycboro 3a HaBYAJBHOIO TMCHUIIIHOIO 135 | 32 | 32 | 71 153 sl 6 | 121

2.4. JlomalHe 3aBIaHHS, 3aBJaHHS HA KOHTPOJILHY (JoMaHI0) podoty (3DH).

JlomalllHe 3aBJaHHS Ta KOHTpOJbHA po0OTa 3 AMCLUUIUIIHUM BHUKOHYIOThCA y YETBEPTOMY Ta
I’ SITOMY CEMeCTpi BIATOBIIHO 3 METOIO 3aKPIIJICHHS Ta MOTIMOJICHHS TEOPETUYHUX 3HAHb Ta BMiHb
CTY/IEHTa 3 HaBYaJIbHOI'O MaTepialy, BAHECEHOI'0 Ha CaMOCTilHe onpaltoBaHHs. JloMalllHe 3aBIaHHS €
BOXJIMBUM €TaIllOM y 3aCBOE€HHI HABYAJIILHOTO MaTepiaily, HOro CIiJi BAKOHYBATH 3 BUKOPUCTAHHSIM
3aMpoMOHOBAHOI CHEI[ialli30BaHOI JITepaTypu Ta IHIIMX JIITEPaTyYpHUX JKEpell, B TOMY YHCII
HAYKOBO-TIOIYJISIPHUX BUJIAHb.

TemaTuka 10MalIHBOIO 3aBJaHHSI 0OTOBOPIOETHCS 3 MPOBIAHUM BUKJIAlaueM Ta 3aTBEPAKY€ETHCS
B iHIUBiAyalbHOMY Topsiaky. Homep BapianTa AoMamHboi KOHTPOJBHOI POOOTH BU3HAYAETHCS 3a
OCTaHHbBOIO LIU(PPOIO HOMEPA 3aTIKOBOI KHUKKH.

2.5. IlepeJiik NUTaHb 1JIs1 IATOTOBKH 10 €K3aMeHYy

Ilepenik muTaHb Ta 3MICT 3aBAaHb JJI HIATOTOBKH JI0 €K3aMEHY PO3pOOIISIIOTbCA MPOBIAHUM
BUKJIaladeM Kadeapu BiAMOBIIHO 10 poOOY0i MPOrpaMu Ta JOBOJUTHCS 10 BiZJOMa CTY/IEHTIB.

3. HABUAJIBHO-METOJIAUNYHI MATEPIAJIA 3 JTUCIHUIIJITHA

3.1. MeToan HaBYaHHSHA

[Ipy BUBYEHHI HaBUYANbHOI IUCHMIUIIHM BUKOPUCTOBYIOTHCS HACTYNHI METOAM HaBYAHHS:
CJIOBECHI, HAOYHI, MPAaKTUYHI, IHIYKTWUBHI, JEAyKTHUBHI, aHAJIITHYHI, CHUHTETUYHI, aAHATITHKO-
CHUHTETHYHIi, peNpOIyKTUBHI, TPOOIEMHO-TIOIIYKOBI.

3.2. PexomenoBaHa jireparypa

Bba3osa aiteparypa

3.1.1. IpyHTo3HaBCTBO 3 OCHOBamu reosiorii. Hasu. noci6. / O.®.I'natenko,
M.B. Kanmrruk, JI.P ITerpenko, C.B.BitBinpkuii. K.: OpanTa. — 2005. — 648 c.

3.1.2. I'narenko O.@., Ierpenko JI.P., Kamuruk M.B. Tta in. IpynTo3nasctBo. JlaGoparopHuit
npaktukym. — K.: PBIT HAY. —2000. - 170 c.

3.1.3. I'matenko O.®. Ilerpenko JI.P., Kammtuk M.B. ta in. [Ipaktuxym 3 rpyHTo3HaBcTBa. — K.:
BII HAY. —2002. — 230 c.

3.1.4. TlouBoBenenne M.C. Kaypuues, H.II. IlanoB, H.H. Po3oB u np.. Ilox pen. WU.C.
Kaypuuesa. — 4-e uzn., nepepad. u gomn. — M.: Arponpomusaar, 1989.- 719 c.

3.1.5. Kpukynos B.I'". Ipyntu Ta ix pogrodicts. — K.: Buma mkosa, 1993.-287 c.

3.1.6. ITouBoBeneHue. Yueb. uig yH-TOB. B 2 yacTsx / [log pea. B.A. Kozsl, b.I'. Po3anosa. Y.
1 TlouBa 1 mouBooOpazoBanue. — M,: Bricmas mkona, 1988.- 400 c.

3.1.7. Nob6posonbckwuii I'.B., Hukutun E.Jl. Dxonornueckue GpyHkiuun nmous. — M.: U3n. Mock.
yH-Ta, 1986. — 135 c.

3.1.8. IlouBbl YKpauHbl U MOBBIMIEHUS UX MIogopoausd. T.1 Dkoiorus, pexumsl U IPOLECCHI,
Kinaccu(uKanus ¥ TreHeTHKO-pon3BoacTBeHHble acnektsl / [Tog pemakumeit H.C. IMonymana. — K.:
VYpoxait, 1988.
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3.1.9. M.®. bepexnsk. [pyHTO3HABCTBO: METOIUYHMI MOCIOHUK Ul CTYIEHTIB CHELialbHOCTI
«Exomoris Ta 0XOpOHa HAaBKOJIMIIHBOTO CepeloBHINa» 3a04yHoi (opmu HaBuanHsi. — K.: HVYBIill
VYkpainu, 2010. — 188 c.

3.1.10. ITouBsl YKpauHbl U NOBbILIEHUS UX Iuiogopoaus. T.1 Dkosorus, peKuMel U IPOLECCHI,
Kinaccu(UKanus ¥ reHeTHKO-mpousBoacTBeHHble acnektsl / Ilog pemakumeii H.C. IMoaynana. — K.:
VYpoxait, 1988.

3.1.11. M.®. Bepexusk. [pyHTO3HABCTBO: METOAMYHMUNI ITOCIOHUK IS CTYIEHTIB CIELialbHOCTI
«Exomoris Ta 0XOpOHa HaBKOJMIIHBOTO CcepefoBUINa» 3a04yHoi (opmu HaBuyanHsi. — K.: HVYBill
VYkpainu, 2010. — 188 c.

JonomixHa jJitepatypa

3.1.12. Arpoekomnoris / M.M.I'opoaniii, M.K. Illukyma, .M. I'ynkoB Ta inmi. Ilig pen.
M.M.T'oponnboro — K.: Buma mkona, 1993. - 414c.

3.1.13. TloneBoii ompenenutens nouB / [log pen. H.M. Ilomynmanma, b.C. Hocko, B.IIL
Ky3pmuuesa. — K.: Ypoxaii, 1981. — 320 c.

3.1.14. Arnac Ykpaunckoit CCP / ITon pen. H.K.Kpynkoro, H.W.[Tonynana. — K.: Ypoxaii. —
1979. - 160c.

3.1.15. IIo4BEHHO-?KOJIOTUYECKHE  YCIIOBUS  BO3JCIBIBAHUS  CEIbChKO-XO3SMCTBEHHBIX
CeIIbChKOX03sUCTBEHHBIX KYIbTYp. / [Tog pen. B.B.Mensenera. — K.: Jlepxxunas, 1959.

3.1.16. BanpkoB O.D. IlouBeHHass 53KOJIOTHSl CEIbCbKOXO3SIMICTBEHHBIX pacTeHud. — M.:
Arponpomusznart, 1986. —204 c.

3.3. Inopmauniiini pecypcu B iHTepHeTi
https://esdac.jrc.ec.europa.eu/
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4. PEUTUHIOBA CUCTEMA OILIIHIOBAHHSI HABYTHUX
CTYAEHTOM 3HAHb TA BMIHb

4.1. OuiHIOBaHHA OKpPEMHUX BHJIB BHUKOHAHOI CTYJCHTOM HaBYaJIbHOI POOOTH
3MIIACHIOETHCS B Oanax BiMOBIAHO A0 Tabdm. 4.1.

Tabmuns 4.1
Max KiJIbKICTh OaltiB Max KiJbKICTh OaltiB
Bun Jlenna 3ao4Ha Bun Jenna | 3aouHa
HaBYaJIbHOI poOOTH dopma | dopma HaBYaJIbHOT pOOOTH dopma | dopma
HaBYaHHS [HABYAHHS HaBYaHHS| HABYAHHS
5 cemectp
Mopyne Ne 1 «3arajibHe IPyHTO3HABCTBO» Mopyns Ne 2 «Exadosiorisi»
BuH HaBYaIbHOI pOOOTH Oamu Oamu | BuH HaB4aimbHOI poOOTH Oanmu bamu
JlaGopaTopHi poboTi JlabopaTtopHi poboTn 25 20
25 - BukoHaHHS KOHTPOJIBHOL 3 20
(omaiHboi) poboTH
nsa oonycky 0o 8uKOHaHHA s 0onycky 0o euxonanus
MOOYIbHOI KOHMPOTILHOT MOOYIbHOI KOHMPOTLHOT
15 - 15 -
pobomu Nel cmyoenm mae pobomu Ne2 cmyoenm mae
Habpamu ne mMenue Habpamu He MeHule
BukoHaHHs MOZYJIBHOT 15 B BukoHaHHsA MOZYJIBHO1 15 B
KOHTPOJIbHOI poOoTH Nel KOHTPOJIbHOT po60oTH Ne2
[TincymkoBa cemecTpoBa 3 20
KOHTpOJIbHA poOoTa
Ycboro 3a moayiaem Nel 40 20 Ycboro 3a moayJiem Ne2 40 —
Yceboro 3a moayasimu Nel, Ne2 80 60
CemecTpoBuii ek3amMeH 20 40
Ycboro 3a AMCHUILTIHOIO 100

4.2. BukoHaHi BU/IM HaBYAJIHHOI POOOTH 3apaxOBYIOTHCS CTYACHTY, SKIO BiH OTPUMAaB 3a HHUX
MO3UTHUBHY PEUTHHTOBY OLIHKY (oaarok 3).

4.3. Cyma peHTHHTOBHUX OIIHOK, OTPUMAHUX CTYJEHTOM 3a OKpEeMi BHJIM BUKOHAHOI HABYAIBHOL
poOOTH, CTaHOBHUTH MOTOYHY MOJYJIbHY PpEHTHHTOBY OIlIHKY, SIKa 3aHOCHTBCS O BIJIOMOCTI
MOYJIBHOTO KOHTPOJIIO.

4.4. Cyma mifICYMKOBOi CE€MEeCTpOBOI MOJYJIbHOI Ta €K3aMEHAliHOT PEHTHHIOBHX OLIHOK, Y
0anmax CTaHOBUTH MiJICYMKOBY CEMECTPOBY PEUTHHIOBY OILIIHKY, SIKa IE€PEPaxOBYETHCS B OLIHKH 3a
HaIlOHAIBHOO Koo Ta mkanow ECTS ([Jonarok 5).

4.5. IlincymkoBa ceMecTpoBa peHTHHIOBa OIllHKa B Oanax, 3a HAI[lOHAJBHOIO MLIKAJOK Ta
mkanoo ECTS 3aHoCHTBCS 10 3a1iIKOBO-EK3aMEHAIlIHOT BIJIOMOCTI, HABUAIbHOI KaPTKU Ta 3a7T1KOBOL
KHW)KKHU CTYyJICHTa, HANpuKian, Tak: 92/Biom./A, 87//oope/B, 79//{oope/C, 68/3ado0e./D, Tomo.

4.6. TlincymKoBa pEeMTUHIOBa OIlIHKA 3 JUCUUIUTIHM BU3HAYAETHCS K cepelHboapudMeTHuyHa
OIlIHKA 3 MJCYyMKOBUX CEMECTPOBUX PEHTHHTOBHUX OIMIHOK y Oanax (s 3DH 3 miei quciumiing — 3a
nepwiull ma IPyruil CEMECTpH) 3 HACTYIHUM i1 TIEpEeBEICHHSIM B OI[IHKU 3a HAI[IOHAJIHHOIO IIKAJIOK0 Ta
mkanoro ECTS. 3a3nauena migicyMKoBa peHTHHTOBA OIliHKA 3 JTUCHMIUIIHUA 3aHOCUTHCS 10 [lomaTky
710 IUIIOMA.



2 . CMAHAY
SN Cucrema MEHEIUKMEHTY SIKOCTI Hludp PII 10.02.03-01-2023
7 HABYAJIbBHO-METOJMYHNM KOMIIJIEKC JIOKYMEHTa e
HaBYaIbHOI JUCIUILITIHA
«[pyHTO3HABCTBO» Crop. 14 3

MIHICTEPCTBO OCBITH I HAYKH YKPATHH
HAIIIOHAJIBHUM ABIAIIIMHU YHIBEPCUTET

DaKyJIbTeT eK0/I0riHOI Oe31eKH, iHKeHepil Ta TeXHOJIOorii
KA®E/PA EKOJIOI'TI

KOHCHEKT JEKIIN

3 mucuIutiay «I pyHTO3HABCTBO»

OcaitHbO-TIpodeciiiHa mporpama:  «Ekomorist Ta 0XopoHa HaBKOJMIITHBOTO
CEPEOBUILIAY
["any3b 3HaHB: 10  «IIpuponuudi HAyKU»

CroermaiapHICTD: 101 «Exonorisa»

Vknanau: Pagomceka M.M., K.T.H., J0OIL.,
OLIEHT Kadeapu eKoJorii

KoHncnekr nexmiil po3risHyTuii Ta
CXBaJICHWH Ha 3acifiaHHi Kadeapu eKoIorii
ITporokonr Ne 3 Bix «16» 6epesns 2023 p.

7)
3aBinyBau Kadenpu 17 Hynap T.B.

i
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Haszga: I'pyHT sIK npupo/He TiJIo

IInan nexmii:

1. CraHOBIIEHHS IPYHTO3HABCTBA SIK HAYKH.

2. TeopeTnuHi OCHOBU I'PYHTO3HABCTBA.

3. TpyHTOBI KOHIENLIT 3 TOYKU 30py Pi3HUX HAYKOBHUX i IIPUKIAIHUX HATIPSMIB JOCIIIKEHHS.
4. Posb IpyHTIB y IPUPO/IL.

5. Bia0ip npo6 rpyHTyY Ta miAroToBKa mpod 10 aHami3y.

Jlireparypa:

3MmicT Jekmii

I'pyHTO3HABCTBO — II€ JOCIIPKEHHS IPYHTY SIK IPUPOJHOrO Pecypcy Ha IMOBEpXHI 3emil,
BKJIIOYAIOUM TPYHTOYTBOPEHHS, Kiacu(ikamito Ta kaprorpadyBanss; (izuyHi, XimMiuHi, Oi0J0Ti4HI Ta
pOJIfoUl BIACTHBOCTI IPYHTIB; 1 IIi BJACTUBOCTI IO BIJHOILICHHIO JO BUKOPUCTAHHS Ta YIpPaBIIHHA
IPYHTaMHU.

Ipyut 3aiimae nemocdepy , omHy 3i chep 3emin, sKy TeOHAYKH BUKOPHCTOBYIOTH st
KOHIIENTYyalIbHOI opranizamii 3emii. [pyHT 3HaXOMUTHCS HA MEKI MiX aTMOC(EPOr Ta JHTOCHEPOro
(3eMHOI0 KOpO10). BiH TakoX Mae 3B’S30K 13 BOJIOMMaMH TPICHOI Ta COJIOHOT BOH (Tipocdeporo).

JlonaTkoBl TIOHSTTS TPYHTY BHM3HAYAIOTHCS B TEOJIOTIi Ta i1HXeEHepii, TiAposorii, eKoJorii,
CUIBCBKOMY T'OCIIO/IapCTB, OYA1BHUIITBI, €KOJIOTT].

I'pyHT sixk mpupoaHe Tito

[pyHT — TpUBHMIpHE TiJIO, siKe OE€3IEPEPBHO 3MIHIOETHCA. BpaxoByroud HOro CKIAIHICTH i
MIlHUA BHYTPINIHIA 3B’A30K, €KOJOTM TIPYHTY pO3IIISIAIOTH TIPYHT SK €KOCHCTEMY. [pyHTH €
OOMEXEHUMH TNPUPOJHUMH pecypcaMu. BOHM BBaXKarOThCsl MOHOBIIOBAaHHUMM, OCKUIBKH IOCTIHHO
dhopmyroThes. Asie X yTBOPEHHsI BiJI0OYBAa€ThCS HAI3BUYANHO TTOBUIBHO.

[pYHT YiTKO BiIPi3HAETHCS BiJl iHEPTHOT TiPCHKOT OPOJIH:

* HasABHICTh POCIMHHOTIO 1 TBAPUHHOTO CBITY;

* CTpPYKTypHA OpTraHizailis, 1o BijioOpaxae A0 MeTOreHHUX MPOIIECiB;

* 3/IaTHICTH pearyBaTH Ha 3MIHH HaBKOJIMIIIHHOTO CEPEIOBHIIA;

* BJIACTMBOCTI Ta CTPYKTYpa IPYHTY ;

OnHO3HAYHO BU3HAYUTH MEXi IPYHTOBOTO TiJla HEMOKIJIHBO.

KomnonenTn rpynry

I'pyHT — 1€ cymill OpraHi4YHMX PEYOBMH, MIHEpajiB, ra3iB, PIAMH 1 OpPraHi3MiB, SKI pa3oM
3a0e3MeuyroTh KUTTS.

MiHepasibHa pe4OBHHA, OTPUMaHa 3 BHBITPEHOI TOPOAM, CKIAJAETHCS 3 YACTHHOK PI3HOTO
PO3Mipy, HOYMHAIOYH BiJ TTIMHU (HAWAPIOHIINX) 1 3aKIHUYIOUM MYJIOM, ITICKOM, IpaBi€M, KAMIHHSM 1 B
NesIKUX BUMNaakax BadyHamu. [L{IIbHICTh YaCTHHOK 3MIHIOETHCS 3aJI€KHO B1Jl MIHEPAJIOTii, aje cepeiHs
LIIJIBHICT CTAHOBUTH 2,65 T/M 3,

OpraniyHa peyoBHMHAa Ma€ MeHITy mIUIbHICTE 1—1,3 T/M % zamexHo Bix CcTyneHs ii
PO3KIJIaJIaHHS.

IpyHTOBa BOJA MICTHTH DPO3YMHEHI OpPTaHiYHi Ta HEOPraHiuHi PEYOBMHHM 1 HA3MBACTHCS
IPYHTOBUM PO3YMHOM. XO4Ya IPYHTOBe MOBITPs ckianaeTbes nepeBakHo 3 Ny 1 kucHio (Oz ), BOHO
3a3BMYall MICTHTh BHUIII KOHIEHTpamii Byriekucioro raszy (CO; ), Hibxk armocdepa, 1 Cliayd 1HIIAX
rasi, Kl € HOOIYHUMH MPOAYKTAMH MIKpOOHOTO METa0oIi3MYy.
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BigHocHI iponopilii 40TUPHOX OCHOBHUX KOMIIOHEHTIB — MiHEpPaJbHOI pe4OBHMHH, OPTraHidYHOL
PEeYOBMHHU, BOJM Ta MOBITPSI — MOXYTh CHJIBHO BIJPI3HATHUCS, aJIe 3arajioM 3HAaXOISThCS B MEXax
BKa3aHMX Jiara3oHiB.

Kaacudikaunin

Cucrema kjaacudikamii rpyHTiB MICTHTHh KiIbKa PIBHIB AeTali3allii, BiJ Hai3araJbHIIIOTO 0
HaiikoHKpeTHimoro. KoxkeH nopsiok 6a3yeTbcst Ha OHINA a00 JBOX AOMIHYIOUHX (DI3MYHHX, XIMIYHUX
a00 010JIOTTYHMX BJIACTUBOCTSX, SIK1 YITKO BIIPI3HAIOTH MOTO BiJI IHIIUX TOPSIKIB.

€nuHoi 3aranpHONPUiTHATOI Kiacudikauii rpyHTiB He icHye. [Topsin 3 mixknaponHoto (FAO Soil
Classification, sixa 6yna 3minena B 1998 pori WRB), 6araTo kpain ¢BiTy MarOTh HaI[iOHAJIbHI CHCTEMHU
kiacudikamii rpyHTiB, YaCTO 3aCHOBaHI Ha MPUHIMIIOBO IHIIMX MigX0AaX. Y Mipy HAaKOIMYCHHS HOBHUX
(akTiB TOMEpeTHHO BCTAHOBJICHI CHCTEMH KiIacu(]ikaiii MeperyisiiaroTbCsd Ta YTOYHIOKOTHCA. Y
kommmEboMy CPCP  Takox icHyBanM BIIMIHHOCTI MK OKpEMHUMH pecryOiikamMu B po3poOiri
npobaemMu kinacudikartii.

IcTopuyHi MOMeHTH BUBYEHHSI IPYHTIB

* ¥V Kurai 6ynu 3po6ineHi HaiinaBHimli 3anucu o0cTeskeHHs IpyHTiB (4000 pokiB 10 HAIIOT epH).

* 3HaHHA TIpYHTY, Cc(hOpMOBaHI pPUMIISIHAMH, BHUKOPHCTOBYBAIWCS 3  HEBEIHMKHMHU
HOBOBBEJICHHAMH aX JI0 MOYaTKy 18 cTOmiTTS.

* Bigkpurrs nepmoi monoBuHM 19 TOKazanuw, MmO TIPYHT € CEPEIOBHUIIEM XIMIYHOI Ta
010XIMIYHOI peakliii, 3JaTHUM IMOCTaYaTH POCIUHU TTO)KMBHUMHU PECUOBUHAMH.

» [Ilepmra knacudikaiist rpyHTIB Oyia 3po0JieHa 3a T€0JIOT1YHUMHU O3HAKaAMHU.

*  JloxyuyaeB BUBYAB POJIb MPUPOAHUX (PAKTOPIB Y T€HE3UCI IPYHTIB .

*  Jlo 1950-x pokiB ¢inocodis rpyHTY SIK «KOMOPH ITOKUBHUX PEUOBHH» OyJia MOMKUPEHOIO, 110
MIPHU3BEJIO0 0 HEOOMEKEHOTO PO3IIMPEHHS] OPHUX 3E€MEb.

* Iicas [lpyroi cBiToBOi BiliHM 30LIbIICHHS BUKOPUCTAaHHS JOOPUB 1 MECTUIMJIB JJIs
HiJABUILEHHS BPOXAWHOCTI NPU3BEIO J0 3HAYHOrO 3a0pyJHEHHS IPYHTIB 1 30UIbLICHHS BTpaT
MOKUBHUX PEYOBUH 1 TyMyCy

*  HeoOXigHiCTh JOCATHEHHS KOMIIPOMICY MDK MaKCHMI3alli€l0 C/T BHUpPOOHMLTBA Ta
30epeKEeHHSIM I[IHHOTO MPUPOTHOTO pecypcy Oyna BuzHaHa 10 1990-x pokiB .

+  XXI crouiTTsl — Tenep akUeHT POOUTHCS Ha MIATPUMLI IPUPOAHOTO CTAHY IPYHTY LUIIXOM
MIHIMI3alil HOPYLIEHHsS MiJ Yac BUPOUIYBAHHS CLIBCHKOIOCHOJAPCHKUX KYJIbTYpP Ta BUKOPHUCTAHHS
MPUPOJHUX PILIEHB AJIS BIAHOBJIEHHS POJIIOYOCTI IPYHTY.



. CMS HAY
Cucrema MEHE/DKMEHTY SKOCTI MIudpp PIT10.02.03-01-2023
HABYAJIBHO-METOJJNYHUU KOMIUIEKC JOKyMEHTA e
HABYAIBHOT TUCIUILTIHA
«[pyHTO3HABCTBOY Crop. 17 3
Jlexuis Ne 2

HasBa: I'ene3uc rpyHriB.

Inan Jekmii:

1. ITonsaTTs rene3ucy rpyHTiB 3a B. JlokyuaeBum Ta I'. J[xenHi.

2. Iporecu ta GpakTopu IPyHTOYTBOPEHHS.

3. 3aKOHOMIPHOCTI PO3IMOALITY MPOIECY IPYHTOYTBOPEHH S B IPOCTOPi Ta Yaci.
4. Ponp )XMBUX OPTaHi3MiB 1 JIIOJUHH B IPOIECAX IPYHTOYTBOPCHHS.

Jlireparypa:

3MmicT Jeruil

OcnoBornonoxna kaura akropu rpyHToyTBopeHHs (Jenny, 1941) npeacraBuiia rinmoTe3y mpo
Te, M0 IPYHT YTBOPIOETHCS B pE3yNabTaTi B3aeMoJlii 0ararboX 3MIHHUX - IPYHTOYTBOPIOKYHMX
(daxTopiB , HAMBAXIUBIIINMHY 3 SKHX €: KIIIMaT, OpraHiyHa pe4oBHUHA, pelibed), MaTepUHChKA MOPoAa 1
Jac.

MartepuHcbka mopoaa — 1€ TEOJOTIYHMH MaTepiajd , 3 SKOro (GopMyIOThCS IPYHTOBI
rOPU30HTH. [ pyHTH, SIK IPABUIIO, YCIAJKOBYIOTh BEJIMKY KiIBKICTh CTPYKTYPH Ta MiHEPAJIB BiJl CBOTO
BUXIJHOTO MaTepiaiy, 1 TOMY iX 4acTo KJIacu(iKylOTh Ha OCHOBI IXHBOTO BMICTY. PymIiiiHOIO CHIIOO
IpoIieCcy € BUBITPIOBaHHSA — (hi3nyHe pyHHYBaHHS CTPYKTYPHU HOPOJIH, SIKE MiAA€ CKIIAJI0BI MiHepain
XIMIYHUM 3MiHaM.

[Tounnatoun 3 Jlokyuyaea npubauzHo B 1870 pomi 1 mi3Hime, 6arato IpyHTO3HaBLIB y €BpoIll
ta IliBHiuHIH AMepuii BBaXaJiM KJIIMaT TOJOBHMM (DaKTOpPOM TIPYHTOYTBOpeHHS. OueBUIHUN
B3a€MO3B’ 30K MDK KJIIMaTUYHUMHU 30HAMHM 3 IIOB’S3aHOI0 3 HHUMH POCIHHHICTIO Ta UIMPOKUMU
nosicaMd MOAIOHUX IPYHTIB, L0 MPOCTAIIMCA NPUOJIM3HO Ha CXiJg-3axif uepe3 Tepurtopito Pocii,
HAJUXHYB YSBJIEHHS PO 30HAJIbHI, A30HAJIBHI Ta IHTPa30HAJIbHI IPYHTH.

AKTHBHUMH KOMIIOHEHTaMHU IPYHTOBOI €KOCHCTEMH € POCIMHHU, TBAPHUHU, MIKPOOPIaHi3MU Ta
moauHa. BoHU cripusioTh BUBITPIOBAHHIO TPCHKUX IMOPIiJ, 3a0€3Me4Uyl0Th OpraHiky, ii mepeTBOPEeHHS
Ta GOPMYIOTh POJIOYICTb 1 XIMIYHY pEaKIito IPYHTIB.

Penbed (ocHoBHI hopmu moBEepXHI 3eMJIi, OpPi€HTAILlisl Ta KYT CXWJIiB) Ma€ BaXXKJIMBHI BIUIMB Ha
MICIIeBH KIIIMAT, POCIUHHICTb Ta JPEHaX JaHAmadTy.

Yac BmmBae Ha IPYHTOYTBOPEHHS 3 JBOX TMO3MIIINA: 3HAYEHHS IPYHTOYTBOPIOIOUOTO (hakTopa
MOJK€ 3MIHIOBATHCS 3 YacoM (3MiHa KJIiMaTy, HOBa MaTE€pPUHCHKA MOPOJA); CTYIIHb 3MIHU TPYHTY Yy
BI/IMTOB1/Ib HA JTI10 MIEBHUX YNHHUKIB 3QJIEKUTH BiJl 4acy, MPOTITOM SKOTO BOHA JTisIa.

3ay1e:kHO Bix 3MiHM IPYHTOBHMX (PAKTOPIiB y 4aci IPYHTH NOAUISIIOTL HA MOHOTCHETHYHI,
noJiireHeTH4Hi Ta 3pii.

HIBuAKICTH PO3BUTKY IPYHTY Ha/J3BHUYAiiHO MIHJIMBA: BiJ JAy)Xe MIBUAKOI (Kibka cM 3a 100
pokiB a00 OJIM3BbKO TOr0) Ha BYJIKAHIYHOMY IOIMeEJN B TPOMikax 10 ayxke moBuibHOI (1 cM 3a 5000
pokiB). IIIBUAKICTE I'PYHTOYTBOPEHHSI BCTAHOBIIOE BEPXHIO MEXY NMPUHHATHOI HMIBHMAKOCTI BTPATH
IPYHTY BHACTIIOK €po3ii Ta CLIILCHhKOTO IOCIOapCTBA.

KitouoBuMy mpouecaMu rpyHTOYTBOPEHHsI, OCOOIMBO Ba)IMBHUMH JJII MaKpOMacCIITaOHUX
MOJICJICH TPYHTOYTBOPEHHS, €. BAMUBAHHS , MEJIaH13allis , OMiA30JCHHS , Kaubludikaiis , OTJICEHHS ,
JaTepizaiis , 3aCOJICHHS .



. CMS HAY
Cucrema MEHE/DKMEHTY SKOCTI MIudpp PIT10.02.03-01-2023
HABYAJIBHO-METOJJNYHUU KOMIUIEKC JOKyMEHTA e
HABYAIBHOT TUCIUILTIHA
«[pyHTO3HABCTBOY Crop. 18 3
Jlexnis Ne3

Ha3zpa: MiHepajibHa YaCTHHA IPYHTY.

ILnan Jekuii:
1. MiHepanbHi peYOBUHU B IPYHTI.
2. EposziiiHi nmpoiecu sik OCHOBA IPyHTOYTBOPECHHS.
3. MexaHiuHi BIaCTHBOCTI I'PYHTIB.
4. CtpykTypa i TEKCTypa IPYHTY.
5. ®akTopu, 110 BIUIMBAIOTHh HA CTPYKTYPY IPYHTY.

Jlireparypa:

3MmicT Jekuil

Haii6inp1umM KOMIOHEHTOM IPYHTY € MiHepajibHa YaCcTHHA, KA CTAaHOBUTH MPUONIK3HO Bix 45% 10
49% 006’ emy. Mloro Ha3MBaIOTh IPYHTOBOIO MATPHIICIO.

[pyHTOBa MATpHUS — 1I¢ TBEpAa (a3a IPyHTIB, SIKa CKIAJAETHCS 3 TBEPAUX YACTOK, 3 IKUX
CKJIa/Ia€ThCS TPYHT.

MiHepasbHa YaCTHHA IPYHTIB CIIOYATKY YTBOPIOETHCS IUIIXOM BHBITPIOBAHHS MaTEPHHCHKOI TIOPOJIH,
10 YaCTO CYIPOBOIKYETHCS MIEPEMIIIICHHSIM MaTepially JTb0JI0M, BOJOO Ta/abo BITPOM.

MiHepasibHa YaCTHHA IPYHTY BUKOHYE TaKi QyHKII:

*  YTBOPIOE OUIBIIY YACTUHY Tija IPYHTIB;

*  BHM3HAUa€ CTPYKTYpPY IPYHTY.

* YTpUMYE Ta MOCTAYa€e POCIMHAM TIOXKHBHI PEUOBHHH,

* 3a0e3mnevye MIATPUMKY CTPYKTYPU TPYHTY,

* CWJIBHO BIUIMBAE — Yepe3 CBil CKJIaJ — Ha BUKOPUCTAHHS, JI0 SKOTO ITiIXOAUTh TIEBHUN TPYHT.
YacTHUHKY IPYHTY MOXHA KJIacHM(iKyBaTH 3a IX XIMIYHUM CKJIaJIOM (MIHEPAJIOTi€l0), a TAKOXK 3a
pO3MipoMm.

[TpoBOIUTHCS JOBUTBHUM PO3MOALT IPYHTY 3a po3MipaMu Ha Matepia:

* JllaMeTpPOM MeHIIe 2 MM — IpiOHOo3eM ,

* Oinmbmie 2 mm, ane menie 600 MM - kaminHs a0 rpasii,

* yaamku > 600 MM, sIKi HA3UBaIOTh BaJTyHaMHU.
JpibHa 3eMits Jaii HOAUISAEThCS HA MiCOK, MY.JI i TVIMHY , 1 IX 4acTO BBa)XKalOTh OCHOBHUMU
MiHepaJbHUMU (pakiisiMu a00 IPYHTOBUMH BITOKPEMJICHHSIMU - IEBHUMH Jlalla30HaMH PO3MIpiB
YaCTUHOK. BiibIIiCTh KpaiH MatoTh BiIAacHI Ki1acudikalii 3a po3MipoM YacTHHOK.

TexcTypa IpyHTY - 1I€ iICYMOBYBaHHS IIPOMOPLINA BMICTY MICKY, MYyJTy Ta TJIUHH.

TekcTypa rpyHTY € 1yXe cTaOlIbHOIO XapaKTePUCTUKOIO, SIKa BIUIMBAE Ha 010¢)i3MYHI BIaCTUBOCTI
rpyHTy. CTpyKTypa I'pyHTY B3a€EMOIIOB i3aHa 3 POJIIOYICTIO Ta SKICTIO IPYHTY B JIOBFOCTPOKOBIM
NEPCIEKTHUBI.

BusHaunTH CTPYKTYpY I'PYHTY YacTO JOTIOMarae BUKOPUCTAHHS JliarpaMH TPUKYTHHKA TEKCTYPH
IpyHTY. TeKCTypa IpyHTY Mae€ sIK KUTbKICHI, TaK 1 AKICHI XapaKTepUCTHKH.

31 3HAaHHA MEXaHIYHOTO CKJIAy IPYHTY MOKHA 3pOOMTH BUCHOBOK ITPO e()eKTHUBHICTh HAKOITMICHHS
a00 BTpaTH MOKUBHHUX PEUOBUH Ta 1HIINX KOMIIOHEHTIB, MaTepUHCHKA MTOPOTY, BOJIHO-TETIIIOBI
BJIACTUBOCTI IPYHTY, JIETKICTh 1 BAPTICTh OOPOOITKY.
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. CMSAHAY
. CucTemMa MEHE/KMEHTY SIKOCTi Mludp PIT10.02.03-01-2023
e~ HABYAJIBHO-METOJJNYHUU KOMIUIEKC JOKyMEHTA e
HaBYAJILHOT JMCIUILTIHN
«[pyHTO3HABCTBO» Crop. 193

MiHepaiu IpyHTY IMOXOJATh Bijl IBOX OCHOBHHX THIIIB:

1

IlepBuHHI MiHepaJH , TaKi 4K Ti, IO MICTATHCA B MICKY Ta MYJIi, — II€ MaTepiajiu IPyHTY,
CXO01 Ha MaTepHUHCHKA MOPOY, 3 AKOI TPYHT YTBOpUBCS. BoHM 9acTo MaroTh Kpyriy abo
HenpaBuwibHy Gopmy. Lle Minepanu knacy nipokceny, amgpiodo.ty, cJiroau, NoJaAbOBHIA MIMAT i
KBapu

BTOPHHHI MiHepaJIM € pe3yIbTaTOM BUBITPIOBAHHS NIEPBUHHUX MiHEPAJIiB, 1110 BUBILIBHSIE
BKJIMBI 10HU Ta YTBOPIOE OLIBII CTaOUIbHI MiHEpaTIbHI (POPMHU, TaKi K CHUITIKaTHA TJIMHA.
['muHM MalOTh BEUKY IUIOINLY IMOBEPXHI, 10 BAXKIMBO JJIS XIMIYHOTO CKJIAAy IPYHTY Ta
BOJOYTpUMYIOYOi 31aTHOCTI. Lle disiocuaikaTu, aJaroMocHIiKaTH, OKCHIU, TiAPOKCHIH,
kapOoHaru, cyjabdartu, pocharn, rajorenigu .




. CMS HAY
Cucrema MEHE/DKMEHTY SKOCTI MIudpp PIT10.02.03-01-2023
HABYAJIBHO-METOJJNYHUU KOMIUIEKC JOKyMEHTA e
HABYAIBHOT TUCIUILTIHA
«[pyHTO3HABCTBOY Crop. 20 3
Jlekuis Ne 4

Ha3zBa: Mop¢oJioriuHi BJacTHBOCTI IPYHTIB.

Inan Jekmii:
1. Mopdornoriuna XxapaKTepUCTHKA IPYHTY.
2. 3B'130Kk MOP(}OIOTIYHUX NOKA3HUKIB IPYHTY 3 HOT'0 POAIOYICTIO.
3. MeToau Bu3zHaueHHS MOP(OIOTIYHUX BIACTHBOCTEH.
4. bynoBa i XapakTepUCTUKa IPYHTOBOTO Mpodiiro.
5. I'pynTOBi ropu3oHTH. Buau rpyHTIB.

Jlireparypa:
3MmicT Jekmii

MopdoJorist IpyHTY — 11€ 03HaKM I'PYHTY, SIKI MOXHA CIOCTEpIraTu B Pi3HUX TOPU30HTAX
IPYHTY, a TaKOXX ONUC BHAY Ta po3TalmlyBaHHsA Tropu3oHTIB. IlodboBi crmocTepexeHHs
HEO030pO€HUM OKOM abo0 3a JOMOMOTOI0 PYYHOI JIIH3M BBaXXAIOThCS MaKpoMOpPQOIOri€ro, TOl SIK
CIIOCTEPEIKEHHS 3a JIOTIOMOT0I0 MIKPOCKOTIa BBAXKAIOTHCI MIKPOMOP(DOJIOTIETO.

Mop¢o10riYyHMMH BJIACTHBOCTAMM IPYHTY, BU3HAaUYEHUMH B IOJI, €:

* Koxip € ocHoBHHM Mop¢dosoriuHuM aTpuOyTOM, HIO0 XapaKTepu3ye Oarato HOro
BJIACTUBOCTEH. Bu3HauarOThCAd TNEpeBaXHWH KOJIp, HACHYCHICTh 1 BIATIHKH.
TunoBumu € koinipHi ramu 3axapona 1 Mancenna.

* BosoricTs OLIHIOETHCA 32 N'ATUTPAAYCHOIO LIKAJIOIO.

* CTpykTypa — KOMIUIEKC arperaTiB (CTPYKTYpHHX OKPEMOCTEH) pI3HOro po3Mmipy,
¢dbopmH, ckIaay Ta B3a€EMHOI'O pO3TallyBaHHS B IPYHTI.

* KoOMMNakTHICTh — 30BHIMIHE B1JOOpaXKE€HHS MOPUCTOCTI Ta HIITBHOCTI IPYHTY.

* ITlomupeHHs KOPEHiB 1 CIi/iB 3eMJIECPUIHUX TBapHH,

* HoBoyrBopeHnHsi fBISIIOTH c000I0 MOpP(OJIOTIYHO cPOpPMOBaAHI XIMIYHI CIHOIYKH,
YiTKO 130JIbOBAHI1 BiJl BMIIIIYIOUOi IPYHTOBOI MacH, BOHHU € CBITYEHHSM IPYHTOT€HE3Y.

* BxkuiroueHHs - 1€ eJeMEeHTH TIPYHTOBOi Macu, HE TOB'S3aHlI 3 MPOLECOM
I'PYHTOYTBOPEHHS.

[TonpoBUMH MeTOJAMM BU3HAYAIOTHCA JE€AKlI (PI3UYHI BIIACTUBOCTI IPYHTY (BOJOTICTb,
MEXaHIYHUN CKJaja IPYHTY) Ta XIMIUHI BJIACTUBOCTI (HasBHICTh KapOoHatTiB (peakuis 3 10%
PO3UYHMHOM COJITHOT KHCJIOTH).

I'pynroBuii npodiib BU3HAYAETHCS SK BEPTUKAIBHUE PO3pi3 IPYHTY BiJ MOBEPXHI 3eMIi
BHH3 JI0 MICIIsl, [Ie TPYHT CTUKAETHCS 3 IMiACTHIIAI0YOI0 TOPOIOIO.

Bupuaroun rpyHTOBUN Npodinb, MU MOXKEMO OTPUMATH LIHHY 1H(pOpPMAIlil0 PO POAIOYICTH
IpyHTy. KOJu IpyHT BUBITPIOETHCS Ta/ab0 OopraHidyHa peYOBUHA PO3KIATAETHCS, NPOLIb IPYHTY
3MIHIOETHCS.

I'pyHTOBUI Tpod1sIb AUTUTHCS HA K1IIbKAa OCHOBHUX YACTHH:

* IixcTniaka — MepTBUI POCIMHHUN MaTepial.

* Peroait BKkiIOWae Bech BHBITPIOBAHMN MaTepian y Mexax mnpoduto. Peromirt
CKJIQZIA€ThCS 3 JIBOX KOMIIOHEHTIB — COJIIOMY , 200 MeA0JiTy , i canpoJity , sIKuii
TaKOX Ha3MBalOTh MAaTEPHUHCHLKUM MaTepiajioM .

* Kopinni nopoam — TBepai, 3MillHEH] T'ipChKi MOPOAH, SIKi HE OepyTh y4acTh y Ipolecax
I'PYHTOYTBOPEHHS.
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[pyHTOBHH TOPH30HT YTBOPIOE BHpa3HHii Imap IPyHTY. ['OPU30HT MPOXOAUTH MPUOIM3HO
napayielbHO TMOBEPXHI I'PYHTY Ta Ma€ iHII BJIACTUBOCTI Ta XapaKTEPUCTHKHU, HIXK CYCiJHI IIapu
3BEpXy Ta 3HU3Y.

OT1xe, IpyHTOBHUI npodijb — 11¢ BEepTUKAIBHHUI pO3pi3 IPYHTY, KU 300pa)kye BCi HOTO
TOPU30HTH.

CaMe BIAcCTUBOCTI Ta MOCHIJIOBHICTh TIPYHTOBUX TOPU3OHTIB y TIPYHTOBOMY Mpodifi
BU3HAYAIOTh THI IPYHTY.

[Toxin rpyHTOBHX TOPU3OHTIB 3YMOBJICHUN MpOLIECAMH IPYHTOYTBOPEHHS, SIKi MOAIIAIOTHCS
Ha 4 BENUKI KaTeropii: 7104aBaHHs, BTpaTa, nepeMimnieHHs Ta Tpancopmairis .

VY 1ux TepMiHax BU3HAUEHI Ta MO3HAYEHI HACTYIHI OCHOBHI TOPU30HTH:

O ropu3oHT — OpraHivyHMUM, 10 MPEJACTABIISAE MICTHIIKY;

T'opu3onTt A — BepxHili map rpyHTy, SKHA € MicieM HaiOimpmoi ¢i3uyHOoi, XiMi4HOI Ta
010J10T1YHOI aKTUBHOCTI;

T'opusont E — enoBianbHU TOPU30HT, BUITYKEHI HUKHI YACTHHU BEPXHBOTO MIApy IPYHTY
— mepexia Mix ropu3zoHToM A Ta B.

T'opusont B — Hanpa, sika € oOnacTio BiOKJIAAEHHS, /€ 3HAWICHO OKCHJ 3aji3a, YaCTHHKHU
[JIMHU Ta HEBENHUKI KUIBKOCTI OPraHIYHOTO MaTepiany, M0 HaaAXOAUTh 3 Topu3oHTy A. Bin Takox
MEHIIIC BUBITPIOETHCS, HIXK BEPXHIN mIap IPyHTY.

TI'opuszonur C — canponit , IpyHTOBa OCHOBa a00 MaTEpUHCbKA PEYOBHHA, SIKA € JOHOPOM
MIHEPAIBHOTO CKEJIeTa IPYHTY.

R ropu3oHT — KOpiHHA MOpOIa.

IToxoBaHi rPyHTH — MOBHICTIO cpOpMOBaHUH NPOD1JIb MIT POSBUHYTHUCS HA TEPUTOPIi JUIIE
IUIsL TOTO, 00 OyTH MOXOBAaHUM BITPOM a00 BOJOIO, BIIKJIaJACHUMHU BiKIIaJIeHHSIMHU, AKi Mi3HIIIE
chopMyBasuCs B IHIINN IPYHTOBUU MPOP1Ib.

IlepexinHi ropusonTH

["opu3oHT, 110 MOEIHYE O3HAKU JIBOX TOPU3OHTIB, MO3HAYAIOTH 000Ma BEJIUKHUMHU JITEpaMu,
IPUYOMY HEPILOIO MUIIYTh JOMIHYIOUHH.

JUis X TOPU30HTIB y IPYHTI HEMae BCTAHOBIIEHOTO MOPSAKY. Jleski rpyHTOBI mpodiii He
MAaloTh JeSIKUX TOPU3OHTIB, a JesKi MOXKYTh MaTH BC.

[cHyroTh y3aranbpHeH1 ySBJIEHHS PO PO3BUTOK LIapiB IPYHTY B 4aci; ajie yepe3 MIHIUBICTh
MPUPOJHUX MPOLIECIB MPOTATOM T'€0JIOTIHHOTO Yacy y3arajbHEeHi MOHATTS 1HO1 € HaATO 3arajJbHUMHU.
3HaHHs reoMOpOIOTIYHOT 1CTOPIT AOCTIKYBAaHOT TEPUTOPIi T0ITOMarae po3KpUTH 1ICTOPIIO
JaHamadTy, Ky MOKa3yTh IPYHTH.
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Ha3zpa: IpynToBe noBiTps i TeMneparypa rpynTy

ILnan Jekuii:

CkJaz i BIaCTHBOCTI IPYHTOBOTO MOBITPA.

dakTopH, 10 BU3HAYAIOTh Ta3000MiH B CHUCTEMI aTMocdepa-IpyHT.

BriuB jxMBHUX OpraHi3MiB Ha CKJIaJ IPYHTOBOT'O IOBITpS.

JluxaHHs Ta aeparis IpyHTY.

TeMmnepaTypHU peKUM I'PYHTY.

dakTopH, 110 BU3HAYAIOTH TEIJIOBI BJIACTUBOCTI IPYHTIB 1 TETUJIOBI MPOIIECH B IPYHTAX.

oo wndE

Jlireparypa:

3micT Jekuil

[pyHTOBI rasu — 1€ rasu, 10 3HAXOAATHCA B IMOBITPAHOMY IPOCTOPI MiX KOMIOHEHTAMH
rpyHTy. OCHOBHI IPYHTOBI I'a3H BKIIOYAIOTHh a30T, BYTJIEKHCJIMI ra3 i KHCEHb , 5K 1 B aTMocdepi,
ajie MpOoIopIIii 1HIII.

Jlesiki 3a0pyaHIOBaYi HABKOJIMIIIHBOTO CEPEJAOBUINA I 3EMJICI0 BHPOOJISIOTH Tra3, SKUM
nudyHIye yepe3 IpyHT, HAIPUKIIAA BiJ BIIXOIIB 3BaJUII, FPHUYOI AISIBHOCTI Ta 3a0pyAHEHHS
HA(TOBUMM BYIJI€BOJHAMHU , SIKi YTBOPIOIOTH JIeTKi OpPraHiuHi Cmoiyku .

®akTOpH, 110 BIVIMBAIOTh HA CKJIAJ IPYHTOBOI0 MOBITPSA:

* rJIuOuHA IPYHTY

* 0OynoBa IPDYHTY

*  BHJ KYJIBTYpH, III0 BUPOIIYETHCS HA JAHOMY I'PYHTI
*  MIKpoOHa aKTHBHICTb

* CE30HHI KOJIMBAHHS NMapaMeTpiB JOBKUIISA

* TeMmImeparypa

*  yNOpaBIiHHS IPYHTAMH

* KOMIIaKTHICTb

*  BOJIOTOMICTKICTb

* KUIbKICTh OPraHi4YHOI peYOBUHHU

Aepalisi IPyHTY - 1I€ TIPOILIEC, 3a JIOTIOMOTOI0 SIKOTO TOBITPs 3 aTMOCGepH 3aMiHIOE TTOBITPS
B IPYHTI.

MeToau BUMipIOBaHHS aepaunii IPYHTY MOAUIAIOTH Ha TPU KaTeropii 3a MNPOMIXKHOIO
BUMIPIOBAHOIO BEJIMYNHOIO:

- KEMHiCTB» — 00’€M 3aIIOBHEHOT0 Ta30M IYCTOT;

- «iHTEHCHBHiCTb» — TMapHiaIbHUA TUCK ab0 KOHILEHTpalis KucHIO (abo iHMmMX Ta3iB) y
MOpOXKHEYaX;

- «IBHMAKICTb TPAHCNOPTYBAHHN» — LIBUIKICTh, 3 KOO KHUCEHb MOKE HAJAXOJUTH 10 MEBHOI
TOYKH TPYHTY.

Aepallis IpyHTY BIUIMBa€ Ha OKHCJIOBAJIbHO-BIIHOBHMI ( OKHCJIIOBAJIbLHO-BiIHOBHMI )
norenuiaa (Eh) rpynty, skuii Bkaszye Ha OKUCITIOBAIBHO-BIIHOBHUI CTaH IPYHTOBOT CUCTEMH.

Aepariis rpyHTy GopMye KOMPOPT IPYHTY SK CEpeOBHUIA ICHYBAaHHS, BIUIMBAIOYM Ha TakKi
baxTopu:

* BnacrtuocTti rpyHTY
* Po3kinasaHHs opraHiYHUX PEYOBUH
+ 3abe3nedyeHHs MOXUBHUMHU PEYOBHHAMU
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* OKkuCHEHHs 1 BITHOBJICHHS HEOPTaHIYHUX €JIEMECHTIB
*  VYTBOpEHHS TOKCUYHUX PEYOBUH

* PicT pociuH 1 KOpeHiB

* HaceneHHs Ta aKTUBHICTh MiKpOOPTaHi3MiB

* Po3BUTOK XBOPOO pOCINH

JluXaHHS I'PYHTY € KJIIOYOBHUM MPOIECOM B €KOCHUCTEMI, IKUH BUIISE BYTJICNb 13 IPYHTY Y
dbopMmi Byriekucioro raszy. Byrienp 30epiraeTbCs B IPYHTI Y BHUTJISIAI OpPTaHIYHOT PEYOBUHU Ta
BJIMXAETHCA POCIMHAMHU, OakTepismu, rpubamu Ta TBapuHamu. Koiau e auxaHHs BigOyBaeThCs
1] 3eMJIEI0, 1€ BBAJKAETHCS AUXAHHSIM IPYHTY.

PiBeHp nuxaHHS IPYHTY, IO BiIOYBA€TbCA B EKOCHCTEMi, KOHTPOJIOETHCS ACKITbBKOMa
(bakTOopaMu: TEMIEPATYPOIO, BOJIOTICTIO, BMICTOM MOKMBHUX PEYOBUH, METOAAMH KYJIbTUBYBAHHS
Ta BUPOIIYBAHHS KYJIBTYP.

[kepesiaMu BYIJIEKHCJIOrO ra3y B rpyHti €: uuki Kpebca, OpoaiHHs, KOpeHEeBe TUXaHHS,
pusocdepHe quxaHHA, IPYHTOBI TBAPUHHU.

Ha mBuakicTh AMXaHHS IPYHTY 3HAYHOIO MIpOIO MOJKE BIJIMBATH A1SUIBHICTD JIFOJIUHU:

*  3MiHU y 3eMJIEKOPUCTYBaHHI
e IloremniHHs KIiMaTy

*  3MIiHHU KIJIBKOCTI OHadiB

*  A3oT 3 106puB

OOMminy ras3iB MiXk TpyHTOBUM IOBITPSAM 1 aTMOC(EPOIO CIPUSIOTH 3 MEXaHi3MHU:

1. Po3uunennii Oz nepeHOCUTHCS B IPYHT AOLIOBOIO BOJIOIO, 11O MPOCOYYETHCA 3 MOBEPXHI.
Brecok HeBenukwmii uepe3 HU3bKY po3unHHICTh O2 y Boai (0,028 mu/ma mpu 25°C i tucky 1 atm.);

2. MacoBuii motik rasiB BHaciaigok 3MiHu THCKy Ha 0,1-0,2 klIla , mo cTBOpIOETHCH
TypOyJIEHTHICTIO BITPY HaJl OBEPXHEIO; 1

3. Audy3ia Mosiekyl ra3y yepes nopoBHuil IpocTip IPYHTY

JlxepesiaMu TenJja JJisl IPYHTY €:

* COHSIYHE BUMPOMIHIOBAHHS (30BHIIIHE),

* TEIIO, UI0 BUJALISAETHCA MPU MIKPOOHOMY pPO3KJIaJaHHI OPraHIYHUX PEYOBHUH 1

* JMXaHHS IPYHTOBUX OpraHi3MiB, BKJIIOYAIOYM POCIMHHU BCepeAuHi 3emuli (BHYTpILIHE
JKEpeJo Teia), AK€ € He3HAYHUM.

TensoBi BJacTHBOCTI IPYHTY XapaKTepu3yHOThcsli uepe3: 1) TEIUIONOITMHAHHA; 2)
TEIJIOEMHICTB; 3) TEIIONPOBIAHICTD; 4) TEIJIOBUIPOMIHIOBAHHS. .

dakTopamMH, II0 BIUIMBAIOTh Ha TEMIlepaTypy IpPyHTY, € (aKkTopu HaBKOJUIIHHOTO
cepenoBulla Ta pakToOpu IPYHTY

Bumoru pocnuH 10 TeMnepaTtypu IpyHTY 3ajieXkaTh Bij BUAY.

[linzemH1 TeMnepaTypu BIJICTAalOTh BiJl 3MiH NOBepxHEeBUX Temmeparyp. Lle BinOyBaeThcsa B
JIEHHUX 1 pIYHUX LMKIaxX. Bapiamii (MakcuMyM - MiHIMyM) MiJIIIOBEPXHEBUX TEMIIEPATyp TaKOXK
MEHIITI.
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Hassa: I'pyHTOBa BOJIOTH

Inan Jekmii:
1. 3aGe3mnedeHHs TPYHTY BOJOIOIO.
2. lInsaxu HAOXOMKEHHS 1 pyXy BOJH B IPYHTI.
3. XiMiYHUU CKJaJ] IPYHTOBOT BOJIOTH, IPYHTOBUU PO3YHH.
4. BopaHi BIacTUBOCTI IPYHTIB Ta PAKTOPH iX YyTBOPEHHS.

Jlirepartypa:

3MmicT Jekuil
IpyHTOBa BOAA € CEPENOBMINEM, 3 SKOIO BCi MOXHBHI PEYOBUHU POCIMH 3aCBOIOIOTHCS
POCITUHAMH.

I'pyHToBa BOAa , 5Ky iHOJI HA3MBAIOTH IPYHTOBHM PO3YHMHOM, € MEKEK MiX IPYHTOM Ta
IHIIMMH TPhOMA aKTHBHUMH €JIEMEHTaMH HABKOJMIIHBOTO cepeloBHIIa — aTMocdeporo, 6i0Tor0 Ta
rigpocheporo.

I'pyHTOBHI pO3YMH BiIpPi3HAE€THCA BijJ IHIIMX BOJHUX PO3YHMHIB TUM, IO BiH HE € EIEKTPUYHO
HEHTpaIIbHUM 1 3a3BHYAil MICTUTH OLIbIIE KAaTIOHIB , HIXK aHIOHIB.

Cuiiu, 110 BIVIMBAKOTh HA TPYHTOBY BOIY:

* Are3isi — MPUTATYE BOAY IO YACTUHOK IPYHTY, 110 HA3UBAETHCS «MATpPUUHA CUJIa
* [oHM B pO34MHI - IPUTATYE BOIY JI0 10HIB, 10 HA3UBAETHCS KOCMOTUYHOIO CHUIIOIO)
* Cua TSKIHHA - TATHE BOAY BHU3, 1110 HA3UBAETHCS «CUJIOIO TSKIHHS

ITorenuiag rpyHTOBOI Boau a00 Hampyra IrpyHTOBOI BOAM — KUIbKICTh poOOTH, HEOOX1THOT
JUTSL TIEpEMIIIIEHHSI BO/IM, BUpakeHa B Oapax ado [lackanax . Bona pyxaerbcs 3 obnacteld 3 BUIIUM
BOJHHM TOTEHIIaIOM (BOJIOTIIINX) IO 00JACTeH 3 HIKYUM (OUIbII CYXUMHU).

IMorenuianu rpynTy: Marpuunui, I'pasitaniitnuii, ['iapocratnuanii, OCMOTHYHHI MOTEHIIA.

Kaninsgpna naisa , sKy TakoXX Ha3MBalOTh KANJISIPHMM PyXoM a0o KamijispHicTIO , €
KOMOIHAITIEI0 CUJT Koresii/aare3ii Ta MOBEpXHEBOro HaTATy. KamJIApHiCTh € OCHOBHOIO CHIIOIO, SIKa
JI03BOJISIE€ TPYHTY YTPUMYBATH BOAY, a TAKOK PETYIIOBATH 11 pyX.

JlxepenaMy HaJIXODKEHHS BOJU B TPYHT MOXYTh OyTHM aTmochepHi omaau 1 KOHJEHcaIis
aTMoc(epHOi BOJIOTH, ITOJUBHA BOJA 1 TPYHTOBI BOJIH.

3 pouly, SIKMI Jocsirae MOBEPXHI I'PYHTY, YaCTUHA MOKE BOMpATHCS, TOJl SK pEIlTa CIOoYaTKy
CKYITYYEThCS HA MIOBEPXHI, a MOTIM CTiKa€ — 11 Ha3UBAETHCS MOBEPXHEBUM 200 HA3eMHUM CTOKOM .

[lepemimienHss BOJM B IPYHT 3BepXy Ha3uBaeThes iH(pinbTpamieto . IlianmoBepxHeBuil 61uHMI
MOTIK ab0 MepeTiKaHHS MOXe BiAOyBaTHCS depe3 I'PYHT Ha cXuiax abo KOJHM BepTUKAJIbHUI MOTIK Y
HaJpa NEPELIKOIKAE.

Cragaii indinbTpamii:

® 3BOJIO’KEHHS CyXOT'0 TPYHTY;
® HACHYEHICTh;
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® Ha MMOBEPXHi

¢ iHQIBTPALIIS - MOJATBIINA HU3X1THHN PyX BOJH 3 MOCTIHHOIO IMIBUJIKICTIO, III0 BU3HAYAE B

Komu Boma mpoHukae B Cyxuil I'PYHT, 3BOJIOKCHHH I'PYHT HaOyBa€ TEMHIIIOTO KOJILOPY Ha
BIZIMIHY BiJl CBOTO IOYAaTKOBOTO CBITJIOr0 BHIJAAYy. OO0nacTh MBHIKOI 3MiHHM KOJBOPY BHACIHIIOK
301IBIICHHS BMICTY BOJIM HA3UBAETHCS (PPOHTOM 3MOUYYBAHHS.

Tunu Boau y rpyHri:

¢ BisibHa Bo1a 3HAXOAUTHCS B IPYHTI y IBOX (hopmax - rpaBitamiiiHiii i kaninsipuiii. Boxa miei
KaTeropii Moke BUTbHO MEPEMIIIATUCS B TPYHTI 1 BUKOHYE (DYHKIIIIO TPAHCTIOPTY PEYOBHUHHU.

e3B's13aHa BOJA MIIHO YTPUMYEThCSI YAaCTUHKAMHM IPYHTY 3a pPaxyHOK copOuiiHUX abo
XIMIYHHX 3B'A3KiB 1 HEIOCTyIHA JUIsl pociauH. BiH BKiItovae XiMiuHO 3B'si3aHy, rirpocKomiuny Bojy,
ILUIIBKOBY BOJY

e Bonsini mapu BayxiMBi JUIs MIATPUMKH 37J0POBOr0 XIMIYHOTO CKJIaay IpyHTy. Lleit Tun Bonu He
TIIBKM JIOTIOMAarae MmiJTpUMYBaTH ONTHUMAaJbHY TEMIIEpaTypy B IPYHTI, aje W JO3BOJSE 310pOBOMY
CIIO)KMBAHHIO TOXKMUBHHUX PEYOBUH POCIMHOIO. 3AATHICTh IPYHTY TNOTJIMHATH NaponoaiOHy BOIy
Ha3MBalOTh TIFPOCKOMIYHICTIO .

JlocTynHicTh BOIM ISl POCIUH pi3HA 3aJISKHO BiJ THUIY BOJIU: IpaBiTaliliHa BoJa HE KOpHUCHA
Ul pOCIMH, KamiIsipHa BojAa 3a0e3nedye OUIbIIY YacTUHY BOJIOTM ISl POCTY pOCIHH, a
rirpockoniyHa Boja Ta BOJAsIHA Mapa HEJOCTYITHI JJIs1 POCIIHH.

PiBHi Boau B IPpyHTi: TOUKa HaCUYCHHs, MOJIbOBA EMHICTh, TOUYKA B’SIHEHHS, TUMYAacOBa TOYKA
B’SIHCHHS, KIHIIEBA TOYKAa B’SHEHHS, JOCTYNHA BOAAa B IPYHTI a00 JOCTYNHA BOJAHA €MHICTh,
3arajibHa JOCTYIIHA POCJIMHAM BOJA .

Boani Ba1acTuBOCTI IPyHTY:

e BonoprpumyBasibHa 31aTHICTh 200 3JaTHICTH 10 YTPMMAaHHS BOAM — 1€ 00’ €M BOJH, SIKUI
MO’K€ BMICTUTH I'PYHT IIPH TIOBHOMY 3alIOBHEHHI BCiX MOP.

e [IpOHUKHICTb IPYHTY OIUCYE, SIK BOJA 1 MOBITPSI 3aTHI pyXaTUCs Kpi3b IPYHT.

e BoponiniiomHa 3aaTHiCTL — 370aTHICTh IPYHTY 3a PaxyHOK KaMUISIPHUX CHJI BUKJIMKATH
BUCXIJHUN PYX BOJIOTH, 1[0 MICTUTHCS B HHOMY.

BumiproBaHHs BMicTY BOAU B IPYHTI

e Henipsimi meToiu - BumiproBaHHSI BOJIHOTO MOTEHITIATy a00 CTpecy 4M HAlpyTH, I SIKOK BOJa
yTpUMYy€eThes IpyHTOM; ['inicoBuii 010K, TeH310METp, HEUTPOHHUH 30H]], HallipHAa MEMOpaHa TOILO

e [IpsmMi MeToIM — BUMIPIOBAHHS BMICTY BOJIOTM B IPYHTI — BOJIOTICTh: BaroBMi MeETOA, 3
BUKOPHUCTAHHSIM METUJIOBOTO CIIUPTY, BOIIOMETPUYHHUI METO/T
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Haszga: I'pynToOBi npouecu

ILnan Jekuii:
1. Peakii Ha MOBEPXHI IPYHTY.
2. CopOiitHi mpoIiecH.
3. Peaxmis rpyHTY Ta (hakTOpH, 110 HA HEl BIJIUBAIOTH.
4. KarionHuil oOMiH.
5. Bbydepna 31aTHICTD IPYHTIB.

Jlireparypa:
3micT gekuii

HeratuBHi Ta HEWTpaidbHI 3apsAM HABKOJIO I'PYHTOBHUX MiHEpaliB, BIUIMBAIOTH Ha 3/aTHICTbH
IPYHTY YTPUMYBATH Ba)XJIMB1 MOXMBHI PEYOBUHU, TaKi AK KAaTIOHHU, CIPHUIIOYH €MHOCTI KaTiOHHOTO
obominy rpynty (CEC).

Intoma nmoepxus (SSA) — BIACTUBICTH TBEPAUX TiJ, IO BU3HAYAETHCS SK 3arajbHa IUIOIIA
MOBEPXHI TPYHTY Ha OoAWHHMIIO MacH. lle ¢i3nyHe 3HAYCHHS, SK€ MOYKHA BHUKOPHUCTOBYBATH IS
BHU3HauUEHHs €()EeKTUBHOCTI a/IcOpOIIii Ta peakiliii Ha MOBEPXHI IPYHTY.

[TuToMa MOBEPXHS € BAXXIMBUM MApaMETPOM, OCKIJIBKHU BiJl HHOTO 3aJICKUTh:
* BOJIOEMHOCTI,

* aficopOist 3a0pyTHEHB,

* IOTEHIia]l po30yXaHHS,

* 3a0e3neueHHs MO)KUBHUMH PEYOBHHAMM,

* EMHICTh KaTIOHHOTO OOMiHY,

* JIETK1 OpraHiyHi afcopOLis napis.

Opraniydi Ta HeOpraHiyHi KaTIOHM Ta aHIOHM aJcopOyIOTbCS Ha TIOBEPXHI TIPYHTY.
AncopboBaHuii 3apsii KaTiOHIB Ta aHIOHIB CTBOPIOE BiANOBiTHO KaTioHOoOMiHHY eMmHicTh (CEC) Ta
aHioHooOMiHHY eMHicTh (AEC) y cMoub 3apsiny Ha K.

CEC € KOpPHCHUM IOKa3HHUKOM POJIOYOCTI IPYHTY, OCKIJIBKM BiH IOKa3ye 3JaTHICTb IPYHTY
3a0e3neuyBaTy pOCIUHH TPhOMa BKJIMBUMH TIOXUBHUMU pedoBuHamu: Ca , Mn , K.

YuM CWIBHIIIMKA HEraTUBHUM 3apsi KoJoiny, TUM Oiiblla HOro 3JaTHICTh YTPUMYBATH Ta
OOMIHIOBAaTH KaTiOHHU .

HaiiBummit KEK mMaroTh yacTku rymycy Ta INIMHU (3aJ1€KHO BiJ] OyZ0BH), a ICOK HE Ma€ 3apsy
ta KEK.

By¢epHa 31aTHiCTh BU3HAYAETHCS K 3[JaTHICTh I'PYHTY MIATPUMYBATH BIHOCHO CTaOLIbHUN
pH, He3Baxarouum Ha HasBHICTb (PAKTOpiB, LIO0 MarOTh, HANpPUKIAJ, MiAKHCIOUM Oif0. bydepna
3JIaTHICTh TPYHTY 3YMOBJIEHA TPOTOHYBAHHSAM MiHEpaJliB 1 OPraHiuHOro MaTepiaiy, 0 BiAOyBaeTbCs B
IPYHTI a00 HABMHUCHO JOJIA€THCS JI0 TPYHTY.
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Ha3zpa: Opraniuna 4acTuHa IrpyHTy

Ilnan Jexmii:

1. Ckunajg opraHiyHOT peUOBUHH IPYHTY.
2. TloHATTS PO ryMyc, HOTO BUJM, XIMIYHUM CKJIaJ 1 BJaCTHUBOCTI.
3. IIpomecu rymMycoyTBOpPEHHS Ta MiHEpaTi3aiii.
4. ®akTopH YTBOPEHHS OPraHIYHOI pEYOBUHH IPYHTY.
5. IligcTmnka Ta ii mepeTBOpeHHs.
6. Jlerymidikaiis rpyHTiB.
Jlireparypa:

3MmicT Jekmii

OpraHiyHa peyoBMHA IPYHTY — II€ YacTHHA TPYHTY, SKa CKJIAJAE€THCS 3 POCIMHHOI abo
TBApUHHOI TKAaHWHHM Ha PI3HUX CTaAisX po3naay (poskiagaHHs). BiabmiicTh HAUX MPOAYKTUBHUX
CLTBCHKOTOCIIOAPCHKHX TPYHTIB MAIOTh B 3 10 6% OpraHiYHOT pCUYOBHHH.

Opramtmy pedoBHHY IPYHTY (OPI') Baxxko BuUMIpATH Oe3nocepeIHbO, TOMY JlabopaTopii, K
NPaBUJIO, BHUMIPIOIOTh 1 3BITYIOTh NP0 OPraHiYHWNA BYyIJenb Yy IPYHTI — 1€ BHUMIpIOBaHHUN
KOMIIOHEHT OPraHIYHOI pEeYOBUHH IPYHTY.

OPI' mopinseThcs Ha (OKUBI» Ta «MEPTBI» KOMIIOHEHTH 1 MOXE BapilOBaTHCS BiJl 30BCIiM
HEIlOJIaBHIX HaJXO/DKEHb, TAKUX SIK CTEPHs, J0 3HAYHOIO MIpOI PO3KIAJEHUX MaTepiaiiB, SKUM
TUCSAY] POKIB.

JUis IpakTUYHUX L€ OpraHiyHi peYOBUHU MOXHA PO3UINTH Ha!

e Hajnzemna d¢pakuiss opraHiuHUX PEUOBHUH BKJIIOYAE POCIHHHI 3aJUIIKA Ta 3aJIUAIIKH
TBapHH;

o IlixzemHa ¢pakuia opraHiyHOi PEYOBHHHU CKIIAJAETHCS 3 KHUBOI IPYHTOBOi (hayHH i
MIKpO(JIOpH, YAaCTKOBO PO3KJIAJEHUX POCIMHHMX 1 TBAapUHHUX 3aJMIIKIB, T'YMIHOBHUX
PEUOBHH.

BiH Takox MoAins€eTbcs HAa PO3UMHEHUH, TUCTIEPCHUM, CTINKUI KOMIIOHEHTH 1 TyMYC.

OPT BuKoOHYy€E KiJTbKa (PyHKITIN:

® «0OOPOTHMUI MOXKUBHUNA (HOHY,

e 3aci0 JuId NOJIMIIEHHS CTPYKTYPH TPYHTY,

® [IPOTEKTOP, AKHUI MiHIMI3y€ €pO3ii0.

OpraniyHa pe4oBHHA CKJIAIA€THCS 3 PI3HUX KOMIIOHEHTIB, SIKi MOXHA 3TpyIyBaTH B TPU OCHOBHI
TUIH 32 IXHIM BHECKOM y POJIIOUICTh IPYHTY:

e PocCIMHHI 3QIHMIIKH Ta }KUBAa MiKpoOHa Giomaca,

e AKXTHBHA OpraHiyHa pEUYOBHHA IPYHTY TaKOXK HA3UBAETHCS IETPUTOM,.

e (CraligpHa OpraHiyHa pe4oBUHA IPYHTY, SIKY YaCTO Ha3UBAaIOTh TyMYCOM.

HerymycoBi opraniuHi MOJICKYJIM BUBUIBHSIIOTHCS 0€3MOCEPEIHBO 3 KIITHH CBIKHX 3QJIHIIKIB,
TaKuX SIK OUTKM, aMIHOKHCIOTH, LIYKpYy Ta Kpoxmami. Llg yacTuHa opraHidyHOi pe4OBUHHU IPYHTY €
aKTUBHOIO, a00 JIETKOpO3KIIagaHow, Gpakuiero. Ha 1o akTuBHY (pakiiito CUIbHO BIUIMBAIOTH MOTOJHI
YMOBH, BOJIOTICTh IPYHTY, CTajlis POCTY POCIMHHOCTI, JI0/laBaHHS OPraHiYHUX PEMITOK 1 KyJIbTypHi
MPaKTHUKH, Takl K 00poOKka rpyHTy. Lle ocHOBHUI 3amac Tki Jj1s pi3HUX OPraHi3MiB y IPYHTI.

I'ymyc - 11e 3a/IMIIKOBa YaCTHHA OPraHiuHOi peYOBUHHU, siKa Oyja BUKOPUCTaHA Ta IEePEeTBOPEHa
OaratbMa pi3HUMH OpTaHI3MaMU TPYHTY . CKJIQJA€ThCS 3 PI3HUX T'YMIHOBUX PEUYOBHH: (PyJIbBOBHUX
KHCJIOT, FIMaTOMEJAHOBUX KHCJI0T, TYMiHOBHX KHCJIOT, TYMiHY .
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Pizni ¢pakuii OPI' (po3unHeHi, TBepAi, TYMYCHI Ta CTiiiKi) oOepTaloThCs 3 Jy)K€ Pi3HOIO
IIBUAKICTIO.

daxkTopH, MO BILIMBAWTh HA KPYrooodir OPI': TekcTypa rpyHTy, KJIiMaT, YIPaBIIHHS 3€MJICIO
Ta IPYHTOM, penbed, CONOHICTD 1 KUCIOTHICTh, BTPYYaHHS JIOIUHU.

Jlekuis Ne 9
Haszga: 7KuBi opraniaMu rpyHrty

IInan nexmii:
1. Ilonsarts mpo nexoOioTy.
2. I'pynoBuii Ta BUAOBUH CKIaj] Mea0010TH.
3. BHecok Makpo-, Me30- Ta MiKp0OOiOTH B IPOLIECH TPYHTOYTBOPEHHS Ta (DYHKIIIOHYBaHHSI.
4. ®akTopH BIUIMBY Ha IPYHTOBI OpPTaHi3MU.
5. 30epexeHHS BUIOBOTO PiI3HOMAHITTS 1e0010TH.

Jlireparypa:

3MmicT Jekmii

[pyHT - Lle HEOJHOPIJHE CEPENOBUIIE ICHYBAaHHS 3 TOCTIHHO 3MIHHUMH yMOBAMHU CEPEIOBUIIA
U POCTY OPraHi3MiB . [pyHT TaKoK CKIaJaeThCsl 3 YUCIEHHUX MIKPOIUISHOK 3 PIBHSAMH MOKHBHHUX
peuoBuH, Bosiord, pH Ta Eh, ski 3MiHIOIOTBCS Ha IyXe KOPOTKiil BijcTaHi (MM abo MM) i 3 4acom.
HacnigkoM XiMigHOI Ta (i3U4HOI HEOJHOPIIHOCTI IPYHTY € T€, L0 IPYHT MICTUTh HAHOUIbIIY
PI3HOMAHITHICTb JKUTTS.

[pyHTH - 1€ IUTYHOK 3eMJIi, KW CIIOKHBA€E, MEPETPABIIIOE Ta 00EPTA€ MMOKUBHI PEUOBUHH Ta
OpraHi3mH.

JXKuBi opraHizmMu, NpUCYTHI B TpPYHTI, BKJIIOYalOTh MPEJICTaBHUKIB IPAKTUYHO OYAb-SIKOi
TaKCOHOMIYHOI TPYIIH, 110 MEIIKA€ Ha IJIaHETI.

Puzocdepa — 1e By3bka o0aacTe IpyHTy abo cyOcTpary, Ha Ky Oe3locepelHbO BIUIMBAIOTh
KOpPEHEB1 BMJJICHHS Ta IOB’S3aHI 3 HUMH IPYHTOBI MIKPOOPIaHi3MH, BiJloMa SIK KOpeHeBHi
MIKpoOioM .

®yukuii pusocepu:

e KpyrooOir Mo>KMBHUX PEYOBHH 1 MPUAYIIEHHS 3aXBOPIOBAHb;

® TIPOCTIip ISt BUPOOHMIITBA aJIeIOXIMIKATIB ;

® CEJIEKTUBHUI THUCK Ha IPOMAaJIH Ta PICT POCIHH

Kuaacudikaunisi IpyHTOBHX OpraHi3mis:

e 3apo3mipom (Makpo-, Me30- 1 MikpodayHa );

e Cmoci0 >xuBneHHs ( rerepoTpodu Ta aBTOTPOhH );

e Tlorpeba B Mosnekymsipaomy O2 (aepobu, GakynbTaTuBHI aHaepoOH Ta 00IiraTHi aHaepooH )

e Xurresi cTparerii Ta HaCKUIBKM BOHM TICHO TOB'S13aH1 3 IPYHTOM .

VY CyKymHOCTI Maca OpraHi3MiB y HNEBHOMY 00’€Mi UM Maci IPYHTY Ha3HBA€ThCS IPYHTOBOIO
0iomacoro.

OckinbkM MaKpo- Ta Me30(payHy MOXHA (I3UYHO BIJOKPEMHUTH Bif IPYHTY, IXHIO Macy MOKHA
BUMIPATH O€3M0cepeIHbO Ta 3a3BUYail BUpakaroTh Y KT ( )KHMBa Bara ) Ha ra Ha eBH1{ TTTMOUHI.

Mikpoopranizmu TicHo 3mimani 3 SOM 1, OCKiTbKH BOHH JIy’K€ Mali, iX BaXKKO BUIUIMTH AJIs
MiIpaxyHKy a0o 3BaKyBaHHs. J[71s1 11i€i rpymu, 110 Ha3WBAETHCS IPYHTOBOK MiKpPOOHOIO OiomMacolo,
METO/M, 1110 BUKOPHCTOBYIOTHCS [Tl BUMIPIOBaHHS KUTBKOCTI Ta/a00 MacH, BKIIOYAIOTh:
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* be3nocepesHi ciocTepeKeHHs 3a OpraHizMamy;

* ®izionoriyni a60 610XiIMiYHI METOIH.

I'pynToBi MiKpoopramisMm nojinfioTh Ha CiM pi3HMX KaTeropiil; Gakrepii, rpubH, BipycH,
CHHBO-3€JIEHI BOJOPOCTi, aKTHHOMILIETH, HaimpocTimi Ta HemMaToau. KokHa 3 1uX Tpyn Mae pi3Hi
XapakTepHi 0COOJMBOCTI Ta CBOIO POJIb Y IPYHTI, SKUH BOHU HACEIISIOTh.

Hist Mme3odaynu y Gi3UdHOMY pO3IICIUICHHI OpraHiuHOi PeYOBUHU Ha OLTBII JPiOHI YACTUHKH €
HabaraTto Ba)KJIUBIIIONO, HIXK XIMIYH1 3MiHH, CIIPUYMHEH] TTPOLIECAMH TPABJICHHS.

3 miel mpuuuHU Me3odayHy pa3oM HA3WBAIOTh PeayleHTaMH, 00 BIiAPI3HUTH iX BiX
Mikpodiopu a00 1eKOMIO3UTOPIB, SIKI BUKJIUKAIOTH XIMIUHI 3MIHH Yepe3 Jit0 BHYTPIITHLOKIITHHHUX
1 MO3aKIIITHHHUX (DEPMEHTIB.

HaiiBaknmuBimorw wme3odayHoro, ska Oepe ydacTb y o6opoti OPI', € kumimi, HOTOXBICTKH
(xomemMO0IIH), KOJIOBEPTKH, TUXOXOAKH , MaJli apaHeinu (MmaByKH), IICEBJOCKOPITIOHH, TJIUHIHI YepBH,
JTUYMHKY KOMaXx, MaJll 1301011 Ta 0araTOHOT1 MOJIFOCKH .

MaxkpodgayHna BU3HAYAIOThCA SIK TaKi, 10 MAIOTh po3Mip Ourbiie 2 Mm. J{o 1i€l rpynu BXOAATh
OlnbII TBapUHM, Taki SK OOPCYKH, KPOJMKH Ta XOBpaxu, SKi IMPOBOJASTH YACTHHY CBOTO JKUTTS B
IPYHTi, a TaKOX KPOTH, PaBIHMKH, CIUMAaKH, JOIIOBI YEpB’SIKH, Mypaxu, TEpMITH, OaraTOHIKKH,
MOKPHIIi, K1 MPOBOJATH OUIBIITY YACTUHY CBOTO KHUTTS. JKUTTS B IPYHTI.

Putoui TBapwHHM, Taki SIK JIONIIOBI 4YepB’SKM, MypaxH Ta OaraTOHIKKH, CTBOPIOIOTH BIIACHHM
KUTTEBUM MPOCTIpP, 3aKONYIOUYUCHh Y I'PYHT. TakUM YMHOM BOHHU TaKOX 3MIHIOIOTh (hOpMY IPYHTY Ta
ITOKPALIYIOTh OT0 CTPYKTYDY.

HaiiBaxxnuBimor makpodayHoro, sika O6epe ydacte y kpyroobiry OPI', € uneHucroHori ta
KUTbYaCTi YEpPBH .

binpuricTe oprani3miB, IPUCYTHIX y IPYHTI, BBaXAIOThCA KOPHUCHUMHU JUISI BUIIUX POCIUH. Ale
JesIK1 3 HUX MOKYTh IPU3BECTHU /10 HETATUBHUX HACIIJIKIB, 10 IPU3BOJAATH J0 MOTIPIIEHHS 30pOB’S
POCIIMH, HU3BKOT POAIOUOCTI Ta HU3BKOI BPOXKAWHOCTI: CHPUUYMHATU Pi3HI (HOpMHU XBOPOO POCIMH,
BUJUIATH TOKCUHHM, TIOMIKO/KYBATH KOPIHHS TOIIIO.

KopucHi MikpoopraHi3Mu, sKi IPUCYTHI B CYIPECUBHUX I'PYHTAX, 3/IaTHI JISITH IPOTH NATOT€HIB.

Pouti rpyHTOBOI 0ioTH, HEe MOB’A3aHI 3 poAIOYiCcTIO: O10BUBITPIOBaHHS Ta Olopemeialis.

3pocTrae 3aHENOKOEHHS 1010 MOXKJIMBOIO 3MEHIIEHHS 010pI3HOMAHITTS IPYHTY, X04a JOCTYIIHI
JIMIIE OOMEKEHI JIaHi, K1 IIe CBIIYaTh.

OxpiM }i3u4yHOT BTpAaTH IPYHTY UM IHIIUX MPOLECIB Jerpajaiii IpyHTy, Oarato QaxTopiB
MO>KYTb IIPU3BECTH JI0 BTpaTH G10p13HOMAHITTSI.
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Jlexuis Ne 10
Ha3zga: [1o:xuBHI pe4YOBUHHU B I'PYHTI

Ilnan nexmii:
OCHOBHI €JI€MEHTH KUBJIECHHS POCIIHH.
Jlnnamika Ta OOMiH MTOKUBHHUX PEYOBHUH.
CumOioTnuHi 3B’ A3KU ISl 3a0€3MEUCHHS POCIUH MOKUBHUMHU PEYOBHHAMM.
daxTopH, 110 BU3HAYAIOTH 3aM1acy i BTPATH MOXHUBHUX PECUOBHUH.

Jlireparypa:

3MmicT Jekmii

[ToxuBHA pedOBUHA — II€ XIMIYHHUMA €JIEMEHT, SIKHH HEOOXiTHUN ab0 KOPUCHUH IJIs POCTY
POCIIMHHU YU IHIIOTO MPOLECY KUTTEBOTO LIUKITY, HAIPUKJIIAJ PO3MHOKEHHS.

[Ilo6 moxxuBHAa pedoBHHA Oyna Kilacu(pikoBaHa SK He3aMiHHA, BOHa Mae abo OyTu
HEOOX1/IHOIO JJis 3aBEpUICHHS JKUTTEBOI'O IUKIY pPOCIMHU, ab0 BOHAa Mae OyTH YacTHUHOIO
BKJIMBOTO KOMIIOHEHTa POCIMHHU, TAaKOTO SIK KJIITHHHI CTPYKTYypH 4YM MeTaboNiyHuil mporuec,
X1MI4HI IIpoIecH, sIKi Bi1OyBalOThCS B )KUBUX opraHizmax (mocrynatu Koxa).

Icuye 17 enemenTiB, 6€3 SIKUX 3€JI€HI POCIMHU HE MOXYTh HOPMAJIBHO POCTH 1 PO3MHOKYBATHCH.
3aJIe’)KHO BiJl KOHIICHTpAIlli B pOCIMHAX 11l HE3aMiHHI €JIEMEHTH MOIISIOTHCS Ha:

» makpoenementu C, H, O, N, P, S, Ca, Mg, K i Cl, sixi MmicTsaTbcst B KOHIEHTpartisx > 1000
MI/KT (CyXa pe4oBHHA POCIUH); 1

* Mikpoesementu Fe, Mn , Zn, Cu, B, Ni ta Mo, siki 3a3Buuaii < 100 mr/kr

PocnuHM MOraMHAIOTh OCHOBHI €J€MEHTH 3 IPYHTY uepe3 KOpIHHS Ta 3 MOBITPS (B OCHOBHOMY
CKJIAJJA€THCS 3 30Ty Ta KUCHIO) Yepe3 JIUCTSL.

[TornuHaHHS MOXXKMBHUX PEYOBHMH Yy IPYHTI JOCATAETHCS NUISIXOM KAaTIOHHOTO OOMiHY TpbOMa
[UISTXAMU:

e TpaHcMeMOpaHHUI IUIAX: 3 O/IHIET KIITUHY, Yepe3 KIITUHHY CTIHKY Ta B IHIIY KIITUHY

o CUMIUTACTUYHUH UIAX: Yepe3 KOHTUHYYM IIUTO30JI0

¢ ATIOIJTACTUYHUH IUTSIX: Yepe3 KIITHHHI CTIHKH Ta MO3aKJIITHHHI IPOCTOpU

€ Tpu OCHOBHI CIOCOOH, SIKUMHU POCIUHM MOTJIMHAIOTH MMOKUBHI PEYOBUHU Yepe3 KOPiHb:

— IIpocTa nqudy3is BinOyBaeThcs, KOJIU HEMOMsipHa Mojekyna, Taka sk 02, CO2 i NH3, crinye 3a
IpajlieHTOM KOHIEHTpallii, MaCUBHO MEPEeMILIalounch Yepe3 JiMiHYy JBOIIApOBY MeMOpaHy KIITHUHHU
0€3 BUKOPHUCTaHHS TPaHCIOPTHUX OUIKIB.

— [onermena audysiss — e MWBUAKUH PyX PO3UMHEHHMX PEYOBHUH a00O 10HIB 3a IpaieHTOM
KOHIICHTpALlii, IKOMY CIPUSIOTH TPAHCIIOPTHI OLIIKH.

— AKTUBHUH TpPaHCIOPT 1€ TOTJIMHAHHS KJIITHHAMHU 10HIB a00 MOJIEKYJ TPOTHU Tpajii€eHTa
KOHIICHTpAITIi.

Boauuii norenniaga Bifirpae KIro4oBY poJib y 3aCBOEHHI POCIUHOIO OKHUBHUX PEUYOBHH.

Mikpoopranizmu omnocepeaKkoBaHo 1 0e3mocepeHb0 OepyTh ydacTh y 3a0e3medeHHl pPOCIvH
eJIEMEHTaMH >KUBJICHHS.

N, P i K, six i BropuHHI Ta TpetnHHI noxuBHi pedoBunu (Ca, Mg, S), maroTh cBoi cnenmdivni
MapuIpyTu HUPKYIALIT, [0 COPUSIOTH (GiI3UYHUM, XIMIYHUM 1 O10JIOTIYHUM MpOLIECaM.

Ti enemeHnTH, 3arajibHa KOHLIEHTpalis SKUX y IpyHTI B Hopmi < 1000 MrI/Kkr, Ha3WBaIOThH
MiKpoeneMeHTaMu. BoHU AinsaThes HA TP KaTeropii:

1. Mikpoenementn Cu, Zn, Mn , B, Ni ta Mo;

2. Taxi enemeHnty, sik Se, | 1 Co, sKi € BasKJIMBUMU JAJI TBAPHUH ;

3. Taki enemenTw, sik Li, Be, As, Hg, Cd i Pb, sixi € TOkcHYHMMHE 11 000X TPYIL.
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Jlexnis Ne 11
Haszpa: IpynTn Ykpainu

IInan nexmii:

1. Knacudikanis rpyHTiB 3a IpUHHATUMU B YKpaiHi CTaHJapTaMH.
2. OCHOBHI THIIU IPYHTIB YKpaiHH.

3. ®axkTopu IPyHTOYTBOPEHHS Ta IX MPOCTOPOBUIN PO3MOILI.

4, XapaKTepuCTHKa OCHOBHUX THIIiB IPYHTIB.

Jlireparypa:

3MmicT Jekmii

Ha Tteputopii VYkpainu chopmyBamucss IPyHTH pIi3HHUX THIIB BIAMOBIIHO JO HIMPOTHOI
30HAIBHOCTI , TOOTO IPYHTU 3MIHIOIOTHCS 3 TIBHOYI HA MiBACHbD.

OcHOBHUMH JpKepenaMu iHGopmamii Ipo CTaH IPYHTOBHX pecypciB B YKpaiHi € MmaTepianu
MacIITaOHOTO TPYHTOBOTO OOCTEKEHHS, MOHITOPMHTY IPYHTIB Ta arpoxXiMiduHol mMacmopTH3arii
CUIBCHKOTOCTIONAPCHKIX YTink HamionaneHoi akafgemii arpapHuX HayK YKpaiHu.

Kaacugikauisi rpyHTiB — IpyIlyBaHHS I'PYHTIB 32 OCHOBHUMHM BJIACTUBOCTSIMH, '€HE3UCOM Ta
iHImMMU o3HakaMu. Po3poOka kitacudikarii rpyHTiB BKIIOYA€ HACTYITHI €TaIu:

*  BCTAHOBJICHHSI IPUHIIMIIB 1 MIXO/IIB IO TPYIyBaHHS,

*  BHOKPEMJICHHS TaKCOHIB

*  pPO3poOKa HOMEHKJIATYpH I'PYHTIB — CHCTEMH Ha3B

* CTBOPEHHS CXEMHU Ta CIHCKY IPYHTIB;

*  BU3HAYEHHs NPaBWI JIarHOCTUKHU I'PYHTIB, 30KpeMa O3HaK, 3a SKMMHU IPYHTH MOKHA BUSIBUTHU B
MIPUPO/II TA BITHECTH J0 Ti€l YU THIIOT OAUHUII Kiacudikallii,

I'eHeTM4YHMIl THN TIPYHTY — Trpymna IPYHTIB, IO PO3BUBAIOTHCS B MOAIOHMX O10JIOTIUHUX,
KJIIMaTUYHUX, TIAPOJIOTIYHUX YMOBAaX Ha IMEBHIW TIpymi IPYHTOYTBOPIOIOUMX  MOpiA 1
XapaKTepU3yIOThCs ICKPABO BUPAKEHUM IPOSIBOM OCHOBHOTO MPOLECY IPYHTOYTBOPEHHS.

Ha3By rpyHTy BIANOBIAHO 7O MOTrO BJIACTUBOCTEN 1 KIacH(IKalIiHOTO MOJOKEHHS Ha3UBalOTh
HOMEHKJIaTyporo IpyHTy. Ha3Ba IpyHTy Oa3zyeTbcs Ha 3HAUEHHSX YCIX TAaKCOHOMIYHMX OJMHHIb.
Bynyun nocuth rpoMi3aKuM, BiH JJa€ MTOBHY KapTUHY CKIIA1y, CTPYKTYPH Ta XapaKTEPUCTHK IPYHTY. Y
MOJIbOBUX JIOCIIJDKEHHSAX Ha3Ba IPYHTY BBAXKAETHCSA MOBHOIO, IO CKJIAJAEThCA 3 BU3HAUEHHS THILY,
MIJITUITY, POY, BUY, MiJIBUIY, BIIMIHKA 1 KaTeropii.

I'eorpagist rpyHTIiB — pPO3/iJI IPYHTO3HABCTBA, 10 BUBYAE 3aKOHOMIPHOCTI ()OpMYBaHHS Ta
MIPOCTOPOBOTO PO3MIIIEHHS IPYHTIB.

IpyHTOBHIT TIOKpUB VKpaiHu ayxke pisHOMaHiTHUN. HOMEHKIaTypa IpyHTIB, sIKa NPUHHATA [IPH
BEJIMKOMAacIITAOHOMY I'PYHTOBOMY KapTorpadyBaHHi, Hajmiuye Onu3bko 650 BuaiB. Skmo Opatu mo
yBard pi3HOMAHITHICTh 3a TPAHYJIOMETPHUYHUM CKJIaJOM, MAaTEPUHCHKOIO MOPOJOI0, CTYIEHEM
€pOI0BAHOCTI, 3aCOJIEHHSIM TOIIO, TO KUIBKICTh IPYHTOBHX OCOOMH 3pOCTa€ 10 KuIbKkoxX TucsAY. [Topsn
13 Jy)Xe pPI3HOMaHITHMMHU 3a TPYHTOBUM CKJIagoM TepuTopisimu, Takumu sik [lomicest , Jlicocter,
ripchbKi MPOBIHIIT, Ha BEIMYE3HUX MPOCTOPax CTEMy, L0 3aiiMae Mailke MOJOBUHY KpaiHH, IPYHTOBUN
MOKPUB JOCUTH OJTHOMAHITHUN Ha BEJIMKHUX BiJCTAHSIX.

OCHOBHMMHM THUIIAMH I'PYHTIB YKpaiHH € YOPHO3EMH , Mi30JIHUCTI , IEPHOBO-MIA30JUCTI , JIy4HI,
cipo-IicoBi, Oypi, Top¢’siH1, KalITAHOBI, @ TAKOK COJIOHIII Ta COJTOHYAKH.
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Jlexuis Ne 12

Haszpa: IpynTu €Bponn

IInan nexmii:

Cucremu THIYBaHHS I'PYHTIB y €Bpori Ta CBITi.
BcecBiTHs noBiKOBa 6a3a IpyHTOBUX PECYPCIB.

IpyuTu €Bponu.

®dakTOpH IPYHTOYTBOPEHHS Ta X MPOCTOPOBUN PO3MOIIIL.
XapaKkTepucTUKa OCHOBHUX THITIB IPYHTIB.

arLONE

Jlireparypa:

3micT aekuii

XapakTepUCTUKU Ta BEPTHKAJIbHE pPO3TAIIyBaHHS IPYHTOBHX TOPU30HTIB MOXYTh CUIJIBHO
BIJIPI3HATHUCS BiJl MICIS JIO MICIIS, Y4acTO Ha HECIOAIBAaHO KOPOTKHMX BincTaHsx. Lle moB’s3aHo 3
PI3HOMaHITHICTIO TOBEPXHEBHUX I'€OJOTTYHUX MaTepiaiiB Mo BCiil €Bpori B moegHAHHI 3 TeorpadigyHO0
MIHJIMBICTIO TIPOIIECiB BUBITPIOBAHHS, SIKi 3MIHIOIOTb iX.

CaMe s CckJaaHICTh y BCili €Bpomi MOpOKye HEMMOBIpHY PI3HOMAHITHICTH IPYHTIB. Toi
CaMH{ THIT TEOJIOTIYHOTO Marepially MaTHMe IiHIIe pO3TallyBaHHS TIPYHTOBUX TOPH3OHTIB Yy
cepe3eMHOMOPChKOMY cepenoBulli, HK y CkanauHapii abo B yMOBaxX IHTEHCHBHOTO PIBHHHHOTO
CLIBCHKOTO TOCIIOAAPCTBA, HIXK y CTApPOJaBHIX JicaxX.

Knacudikamis - e npoueaypa po3noJiry I'pyHTY 3a Tpynamu, KaTeropisiMu abo, ik BUIIJIMBAE 3
L[bOTO CJIOBA, KJIacaMu, 110 BIJANOBIAAal0Th KOHKpeTHIN MeTi. [lpunuunu kinacudikarii BiIpi3HAOTHCA
MIX rany3siMM HaykH Ta y daci. Hampuxian:

¢ pyHIaMeHTaIbHUI I'PYHTO3HABELb PO3IJIAaTUME KJIacH IPYHTIB, K1 BIANOBIJAIOTH Mpoliecam
1 MexaHi3Mawm, 110 BEAYTh /10 TPYHTOYTBOPEHHS Ta T€0rpadiqyHOro po3MoiLy;

® BYCHI-€KOJIOTH BUKOPUCTOBYIOTH THIH IPYHTIB, 3rPYINOBaHi BIAMNOBIAHO /10 iX €KOJOTIYHOTO
¢byHKIL10HYBaHHSI, 6100T14HOT aKTUBHOCTI, Oy(epHOi 37aTHOCTI Ta (iabTpalii BOAU;

e [H)KEHEpaM MOTPIOHI TPyNmU IPYHTIB BIANOBIAHO A0 PI3HOI HECydoi 3/4aTHOCTI Oy[iBEb,
OyIIBHULTBA JIOpIl, BJIACTUBOCTE HAOyXaHHsS Ta YCaJKW, TOAL SK AarpoOHOMH XOuyTb MaTH
iH(pOpMallifo PO NPUAATHICTH KYJIBTYPH, PEAKIIiI0 Ha Pi3HI XIMIUH1 pEYOBUHH Ta METOJIM YIPABIiHHS.

World Reference Base (WRB) 6yno npwuitasaro sik odimiiiHy cucteMy Kiacudikaiii IpyHTIB i
NPUHHATO K 3arajbHy cxeMy 0a3 naHux IpyHTiB €Bponeiicbkoro Corozy. WRB He npusHaueHuit ans
3aMiHM HallOHAJIbHUX CUCTeM Kiacuikamii IpyHTIB, aje CIy>KUThb CHUIBHUM 3HAMEHHUKOM, 3a
JIOTIOMOT 010 SIKOTO HaIliOHAJIbH1 CUCTEMH KJIacH]iKallii IpyHTIB MOXHA MOPIBHIOBATH Ta KOPEJIIOBATH.

WRB - ne aBopiBHeBa cuctema kiacugikaiii IpyHTiB i3 30 eTaloOHHUMH TpynaMu IPYHTIB 1
Cepi€ro YHIKaIbHO BU3HAYCHHUX KJIACU(IKaTOPIB sl KOHKPETHUX XapaKTEePUCTUK IPYHTY.

Jlnig oncy Ta Bu3HaueHHs IpyHTiB WRB BUKOpUCTOBYE Taky HOMEHKIIATYPY:

* XapaKTEepPUCTUKU IPYHTY CKJIQJAIOThCA 3 OKPEMHX CIOCTEpeXKyBaHMX ab0 BHUMipIOBaHHUX
napameTpis;

* BJIACTUBOCTI IPYHTY — CYKYIHICTh O3HAK, 10 BKa3yIOTh Ha MPOLIECH IPYHTOYTBOPEHHS;

* IPYHTOBI TOPH30HTH SBJSIOTH COOOI TPUBHMMIpHI TiJla, LIO0 MICTSTh OJHY abo JeKiJibKa
BJIACTUBOCTEH IPYHTY;

[pyHTOBI TOPW30HTH Ta BIACTHBOCTI BHKOPHUCTOBYIOTHCS IS OINKCY Ta BH3HAUYEHHs KIIACiB
I'PYHTIB, SIKIIIO BOHU PO3IIIAAAIOTHCS K «HiarHOCTHYHI».

JiBaausTh 4oTUpH pedepeHTHI IPyNH IPYHTIB MPEACTaBIAIOTh IpyHTH €Bpornu, 80% cBITOBOrO
Jiarna3oHy THIIIB IPYHTIB.
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OpraniuHi IpyHTH, Taki K Top(d, 00’€qHAHI B OJHY €TAJOHHY TIPYIy IPYHTIB IijJ HA3BOIO
I'ICTO30JII. TexHoreHHi TIPYHTH, SKi CHJIBHO TIOCTPaXJAMH BiJ] BTPY4YaHHS JIIOJUHH, -
AHTPOIIO30JII.

MinepanbHi IpyHTH, (OPMYBAaHHS SIKMX 3YMOBJIEHE OCOOJMBHUMH BIIACTHBOCTSIMH  iX
MarepuHchkoi mopoau, noaisitoTeess Ha AHJIO30JII Bynkaniyaux perioniB, mmani APEHO3OJII,
Baxki rimuHucTi BEPTI3OJII 3a60104eHUX TEPUTOPii 3 BUCOKUM BMiCTOM TJTUHH.

MinepanbHi TPpyHTH, Ha (OPMYBaHHsS SKHX BIUIMHYJIO iXHE TomorpadiuyHe po3TallyBaHHS,
BapiroroThes Bix GJIFOBI3ZOJIEMN, siki 1eMOHCTpY 0T CTpaTH(iKaLiio a60 iHIIi J0KA3H HEI0JaBHLOTO
aMIOBIaNIbHOTO  OcamkeHHs, Hectpatnudikosani I'JIEI3OJIIB y 3a6omoueHHX 0OMAcTAX 1 MiIKHX
JIETITO30JIIB Hax TBEepJO MOPOJIOK a00 BHCOKOBAIMTHSKOBHM MaTepiajioM, JO OUThIN TIHMOOKUX
PEI'O30JIIB, sixi 3ycTpiyatoThCsi B HEKOHCOJIIIOBAHUX MaTepiaiax.

[pyHTH, SIKi Uepe3 MOJIOIMHN MEJOTeHETUHYHUN BiK MAIOTh JIMIIE MOMIPHHI PO3BUTOK, HA3MBAIOThH
KAMBICOJISIMU.

[IJITHTO3OJII Bim3HauarOThCs HASBHICTIO CyMiln TJIWHU Ta kBapiy, Tomai sk ®EPA3OJIL, mo
rIIMOOKO BUBITPIOBAIIUCS, MAIOTh AYK€ HU3bKY 3[JaTHICTH 10 OOMiHY KaTiOHIB 1 MPAaKTUYHO M030aBIIEH1
BuBiTproBasibHUX MiHepaniB. AJII30JII maroTh BHCOKY KaTioHOOOMIHHY 3/IaTHICTB 1 6araTo 0OMiHHOTO
amominito, HITI3OJII marote rmboki mpodini y BIAHOCHO OaraToMy MaTepUHCHKOMY MaTepiali,
AKPI3OJII po3BuBarOThCAd Ha KUCIUX MAaTEPUHCHKUX IMOPOAAX 3 TOPU30OHTOM HAKONHWYEHHS TJIMHH,
HM3BbKOIO KaTIOHOOOMIHHOKO 3MaTHICTIO Ta HHM3BKMM HacH4eHHIM ocHoBamu, Tomi sk LIXISOLS
MalOTh HU3bKY KaTIOHOOOMIHHY 3/IaTHICTb, aJie BHCOKMH BiICOTOK HACHYEHHS OCHOBOIO.

[pyHTH B NOCYLNUIMBUX 1 HamiBIOCYULIMBUX perioHax pospisusiore Ha COJIOHUAKU 3
BHCOKUM BMicTOoM po3unHHUX cojieii, COJIOHLII 3 BHCOKMM BiJICOTKOM aJIcCOPOOBAHUX 10HIB HATPIIO,
I'TICUCOJIM 3 ropu3oHTOM BTOpHHHOTO 30arauenHs rincy, [AFOPUCOJIM 3 mapom abo
KOHKPEIIIsIMU TPYHTOBOTO Matepiany, ki Llementyethcst kpemaezemoM 1 KAJIBIIU3OJII 3 BropuHHUM
KapOOHATHUM 30arayeHHsIM.

[pyHTH, siKi 3yCTpIiYArOTHCSA B CTEMOBIM 30HI MK CyXHM i BOJIOTMM TIOMIpHHUM KIIIMarom, e
POCIIMHHICTD CKJIQIAEThCA 3 €heMepOBUX TPaB 1 CyXHUX JIICiB, KIACU(IKYIOTbCS B TPU TPYIHU €TATOHHUX
rpyHTiB: HOPHO3EMMUM 3 rimmbokuMm, JayXke TEMHUM IOBEPXHEBUM IPYHTOM 1 KapOOHATHUM
30arayenHsM y rpyHTi, KACTAHO3EMM 3 menm rnubokum, OypyBaTHM IOBEPXHEBI IPYHTH Ta
HAaKONMYEHHs KapOoHary Ta/abo rincy Ha aeskid rimmubOuHi Ta PEO3EMMU, TeMHO-uepBOHI IpyHTH
NpepifiHUX perioHiB 3 BHUCOKOK HACHYEHICTIO OCHOBaMHM, ajie 0e3 BUIMMHUX O3HAK BTOPUHHOIO
HaKOIMYEHHs KapOoHarty.

KopuuneBi Ta cipyBari I'pyHTH BOJOTMX IMOMIPHMX perioHiB BkItodaroTh kucai ITIJI30JIN 3
BUOUIEHUM entoBiadbHUM ropu3zoHToM, IIJTAHO3OJIM 3 BuOLIEeHMM BEpXHIM IIApOM IPYHTY Hal
IIUIBHUM, TOBUIBHO NPOHUKHUM miArpyHTsM, OimHi AJIBBYBI3OJII 3 BuOineHum enroBiaJbHUM
TOPU30HTOM, IO MEPEeXOUTh y 30aradeHuil TaMHaAMU TianoBepXHEeBHUi ropus3oHT, O6arari JIOBIZOJII
3 YiITKUM TOpU30HTOM HakonudeHHs riuHu Ta YMBPI30JII 3 ryctuM, TeMHUM, KUCIUM [TOBEPXHEBUM
TOPU30HTOM, OaraTuM Ha OpraHiuHy PEYOBUHY.

[pyHT perioHiB Bi4HOI MEP3JIOTH, KU JEMOHCTPYE O3HAKH «KPIiOTypOailii» (To6TO mopyIieHHs
MOCJIITOBHOCTSIMU 3aMep3aHHA-BIATaBaHHsS Ta CETperaui€eio Jbojay), 00 €JHYEThCS B OAHY €TATOHHY
rpyny rpyntis, KPIO30JII.
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Jlexnis Ne 13
Ha3zBa: 'pyHTOKOpUCTYBaHHS

IInan nexmii:

1. OcHOBHI HanpsIMU BUKOPHUCTAHHS IPYHTIB.

2. CinbChbKOTOCTIOAAPCHKI IPYHTH.

3. Autpomno3em . YpOoszemu .

4. llerpanariisi TpyHTiB.

5. XimiuHe 3a0pyIHEHHS IPYHTIB.

6. [IpuHIMIA 0OXOPOHU HABKOJIMITHHOTO CEPEIOBUINA

Jlireparypa:

3MmicT Jekmii
[pyHT 3abe3nedye CTPYKTYpHY WiATPUMKY POCIIMH, SKi BHKOPUCTOBYIOTHCS B CLIBCBKOMY
rOCIOJAPCTBI, @ TAKOXK € JJIs1 HUX JUKEPEJIOM BOJU Ta MOKUBHUX peyoBUH. DYHKUIT IPYHTIB:
e BupoOHHITBO MPOAYKTIB XapuyBaHHS Ta iHIIO! OioMacH.
e Exoinoriuna Bzaemomis .
o biosnoriuae cepenoBuiie icHyBaHHS Ta TCHO(OHI.
e Jkepelno 3 cupuii MaTepiam .
e (i3UYHMH 1 KyIBTYPHUH CIIaJIINHA .
o Ilnardopma Ui MITYyYHUX CHOPYA.

OCHOBHI TpPaKTUKU 3€MJIEKOPUCTYBAHHS, IO CTOCYIOTbCSI IPYHTIB Ta IXHBOTO IOTEHIlaly,
BKJIIOYAIOTh: CUIbCBKE TOCIOAAPCTBO (CUIBCHKOTOCIOAAPCHKI KYJAbTYPH Ta IACOBHIIA), JIICOBE
TOCIIOZIApCTBO, CAIBHHUIITBO, MAapKOBHUH Ta JIaHMMAPTHUN NW3aiiH, PEKYyJIbTHUBAIliS, TTOBOHKCHHS 3
BIIXOIaMH.

CilbChbKe TOCTIOIaPCTBO OXOIUTIOE POCITMHHUIITBO Ta TBAPUHHHIITBO, aKBAKYIIBTYPY, PHOATBCTBO
Ta JIICOBE T'OCHOJApCTBO JJIi XapuOBMX 1 HEXapyOBUX MPOJYKTIB. Maiike Bci raiysi CLIbCHKOTO
roCI0/IapCcTBa 3aJIeXkaTh Bl IPYHTIB Ta iX MPOIYKTUBHOCTI.

CinbcbKe rocrnoIapcTBO Mae 6araTo eKoJOTTYHUX MpobiieM, 6araTo 3 IKUX CTOCYIOThCS IPYHTIB:

® 3pOUICHHS
3a0pyaHEHHS IECTUIIUIAMHU
3a0pyaHEHHS TUTACTHKOM
BHecok 3MiHM KilIMaTy
Bupy0OyBanHs miciB
I'eHeTHUHUI CKOHCTPYHOBAaHUI OpraHi3MiB
TPYHT JIerpajaris
Po3oproBanns IpyHTY
Binxomu

AHTpO30J1b (200 aHTPONOTreHHUH TIPYHT) — L€ TUN IPYHTY, SKUH YTBOPHBCS ab0 CHIBHO
MoauGIKyBaBCsS BHACTIJOK TPUBAJIOI MISUTBHOCTI JIFOJWHH, HAMpPHUKIAd, BHACIIIOK 3POIICHHS,
J0ZlaBaHHsl OPraHiYHUX BiJIXOZIB a00 KyJIbTHUBYBAHHS BOJIOTUX TOJIB, 1[0 BUKOPHUCTOBYIOTHCS IS
CTBOPEHHS pPUCOBUX IOJIB.

Taki rpyHTH MOKYTb OYTH YTBOPEHI 3 OyAb-IKOI0 MAaTE€PUHCHKOI'O IPYHTY, 1 BOHU 3a3BUYail
3YCTpIYalOThCS B paiioHaX, /i€ CUTbChKE MOCIOAAPCTBO MPAKTUKYBAIOCSA IPOTATOM CTOJIITh. AHTPO30JI1
MO>KHA 3HAWTH 110 BCbOMY CBITY, X04a BOHH, K IIPABUJIO, MAIOTh Pi3HI IPYHTOBI TOPU30HTH B PI3HUX
perioHax.
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Michbki IPYHTH — 11€ KJIaC aHTPOIHUX IPYHTIB, TEPMiH, IKUH YK€ BUKOPUCTOBYETHCS B KIJIBKOX
cucreMax kinacudikamii. MicbKi IpyHTH — Li€ TPYHTH, Ha SIKI 3HAYHOIO MIpOIO BIUIMBAE JiSUTBHICTH
JIFOMHU, SIK1 3yCTpIYarOThCs IEPEBAXKHO, ajle He JIUIIIE B MICbKUX pailoHax. BoHM BKIIIOYatOTh:

1) rpyHTH, SIKi CKIQIAIOTHCS 13 CyMIIll MaTepialiB, IO BiIPI3HAIOTHCS BiJ THUX, IO 3HAXOIATHCS
B NPWIENIHNX CLIbCHKOIOCIOAAPCHKUX a00 JIICOBUX PalOHAX, 1 AKI MOXKYTb MaTW IOBEpXHEBUH IIap
noHag 50 cM, CHUJIBHO 3MIHEHUH JiSUIBHICTIO JIIOAMHU Yepe3 3MIIIyBaHHSA, IMIOPT 1 €KCHOpT
MarepiaiiB, a TAaKOX 3a0pyIHEHHS ;

2) TpyHTH B TIapKax i cajax, siki OJIMK4Ye A0 CUIbCHKOTOCIIOIAPCHKHUX TPYHTIB, ajie MPOMOHYIOTh
IHITUH CKJ1aJ], BAKOPUCTAHHS Ta YIPaBIiHHSA, HIXK CUIBChKOTOCTIONAPCHKI IPYHTH;

3) TpyHTH, SKi YTBOPWJIMCS BHACHIIJIOK PI3HOMAHITHOI OYyIiBEIbHOI MISIIBHOCTI B MICBKUX
palioHax 1 4acTo yIIiIbHEHI.

3rifHO 3 MM BH3HAYEHHSM, MIChKI IPYHTH IO CYTi NepeOyBaloTh IIiJ| CHJIBHUM BILUIMBOM
JIFOAMHU B MICBKHX 1 IPUMICBKHMX CEpPEIOBHILAX; BOHU MOXKYTh CIIPABJIATH CUJIbHUM BIIMB Ha 370POB's
JIOJMHYU, POCIIMHU Ta TPYHTOBI OPTraHi3MH, a TAKOX Ha MPOHWKHEHHS BOAW. BOHU BiIPi3HAIOTHCS Bif
IHIINX CUJIBHO BIJIMBAIOYUX IPYHTIB, TAKUX SIK Ti, 10 3HAXOAATHCSA B Kap’€pax, IIaxTax 1 HIAXTHUX
XBOCTOCXOBHIIIAX, @ TAKOXK Ha aepojapoMax jaajneko Bia mict. [Ipore iHkonmm OyBae Ba)KKO BCTAHOBUTH
YITKY MEXY MK MICbKUMHU I'PYHTaMH Ta CLIIbCHKOTOCIIOJaPCHKUMHU.

Jerpaaanisi rpyHTy — [€ MOTIpIICHHS CTaHy IPYHTY, CHPUYMHEHE HOT0 HENPaBHILHUM
BUKOPUCTaHHSAM a00 MOTaHUM YIPABIIHHAM, SIK IPABUIIO, U1 CLIBCHKOIOCIOAAPCHKUX, TPOMHUCIOBUX
91 MICBKHUX ITOTPEO .

[TpuunHM perpaaauii rpyHTY BKJIIOYAIOTh CUILCHKOTOCIONAPCHKE, IPOMUCIIOBE Ta KOMEpIiiiHe
3a0pyJHEHHS; BTpaTa PULII BHACTIIOK PO3IMIMPEHHS MICT, HAIMIPHOTO BHUIACY XYAOOM Ta HECTIMKHX
METO/IB BEJICHHS CLTbCHKOTO TOCIIOIAPCTBA; 1 IOBFOCTPOKOBI KIIIMAaTHYHI 3MIHH .

Jlerpanaiito rpyHTY MOKHA KJIacCU(IKyBaTH 32 YOTUPMa OCHOBHUMU THITAMH JIETpajiallii: BOJAHA
epo3is, BITpOBa epo3is, XIMiUHE pyHHYBaHHs Ta (i3UYHE PYHHYBaHHS .

3a0pyaHeHHs] TIPYHTY — 1€ HIPUCYTHICTb Yy IPYHTI TOKCHYHHMX XIMIYHUX PpEUYOBUH
(3a0pyaHioBa4yiB a00 KOHTaMiHAHTIB) Yy JOCTATHHO BHMCOKHX KOHI[EHTpAIlifiX, 100 CTaHOBUTHU
PU3HUK JJIsI 310POB’ S JIOJIUHU Ta/ab0 €KOCUCTEMH.

3BHuaiiHi 3a0pyJqHIOBadl MICBKMX IPYHTIB BKJIIOYAIOTh MECTHLUAM, COJi, HAPTOMPOIYKTH,
pazioH, a3decT, BaKKl METallu Ta CTIHKI OpraHiyHi 3a0pyIHIOBaul.

Baxki meranu Ta iHII 3a0pyIHEHHS IPYHTY MOXYTb HEraTMBHO BIUIMHYTH Ha aKTUBHICTb,
BUJIOBHMH CKJIaJ] 1 YNCENBbHICTh IPYHTOBUX MIKPOOPIaHi3MiB, THM CAMUM 3aTrPOKyIOUH TaKUM (DYHKLISAM
IPYHTY, K 010XiMIYHUI Kpyroooir ByIJIEIIO Ta a30TYy.

3abpyaHIOBaUl IPYHTY TaKOXX MOXYTh CTaTH MEHII 010JJOCTYITHUMH 3 4acOM, 1 MIKPOOPTaHi3Mu
Ta €KOCHCTEMH MOXYTh aJlalTyBaTHCS J0 3MIHEHHUX yMOB. BiactuBocti rpyHTy, Taki sik pH, BMicT
OpraHiuHOI PEUOBMHU Ta TEKCTYpa, € JYKE€ BaXJIMBUMH Ta 3MIHIOIOTH PYXJIHUBICTh, 010/IOCTYIHICTh Ta
TOKCHYHICTh 3a0pYAHIOIOUMX PEUYOBHH Y 3a0pyIHEHHMX IpyHTax. Ta cama KUIbKICTh 3a0pyJHIOBada
MO3K€ OYTH TOKCUYHOIO B OJJHOMY I'PYHTI, ajieé a0COJIOTHO HEUIKI/UIUBOIO B 1IHIIOMY.

IpuHumnu 30epeskeHHs IPYHTIB MOJATalOTh y: 3aCTOCYBaHHI M SIKUX CUIbCHKOTOCIIOAAPCHKUX
MpakTUK ( CIBO3MIHM, CKOPOYEHOro OOpOOITKY TIPYHTY, MYJbUyBaHHS, MOKPUBHUX KYJIbTYp 1
3eMJIepoOCTBa Ha IMOMEPEUYHUX CXMUJax ), 30epeKeHHS JKUTTS IPYHTY Ta OPraHi4HOI PEUOBHHH,
KEpyBaHHS TIOBEPXHEBUM CTOKOM, 3axXUIIAlTe OrOJIEHI BIAKPUTI IOBEPXHI IPYHTY Ta JyXKe
CIPUHHATIANBI TUISHKM (HapUKIAZ, KPyTi CXMJIM) Ta . 3aXMIIAaTH BOJOTOKH BHHU3 3a TEYI€I0 BiJ
0CaJKeHHS Ta 3a0py/HEHHS .
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Jlexuisa Ne 14

Ha3zBa: PpexyJbTHBaIis IPYHTIB

IInan nexuii:

Bunu ta eranu pexyiapTuBarii.

[TinBUIIIEHHS POIOYOCTI IPYHTY.

BbopoTs0a 3 onycrentoBaHHAM.

Crani npakTHK{A BUKOPUCTAHHS IPYHTIB.

«3eneHe» ClIbChKe TOCMOAApCTBO Ta OPraHiuHe 3eMJIEPOOCTBO 11100 BIUIMBY Ha IPYHTH.
[TnanyBaHHS Ta peanizaiis IpOEKTIB Meiopalii IpyHTIB.

oAb E

Jlireparypa:

3mict Jexuii

daxTopH, 1110 BIUIMBAIOTh Ha IPOJYKTUBHICTh IPYHTY, BKIIOUYAIOTh yCi Ti, SIK1 BIUIMBAIOTh Ha
¢bi3uyHi, XiMiyHI Ta 010JOTIYHI YMOBU IPYHTOBOTO CEPEJIOBHINA, B IKOMY POCTYTh POCIHHH. BoHU
BKJIIOYAIOTh yCl1 [ii, Kl BIUIUBAIOTh Ha POJIOYICTH, BOJAHO-MOBITPSHI BIMHOCHHH Ta aKTUBHICTH
010JIOTIYHHUX areHTIiB, TAKUX SK KOMaXH, IIKITHUKH, XBOPOOU Ta MIKpPOOPTaHI3MHU.

HexepoBaHi (pakTOpH : MOXHA HAa3BaTU I€HETUYHUMU a00 CIaJAKOBUMHU (paKTOpamu, IKUMH
HEMOXXJIMBO MaHINyJtoBaTH. BOHM BH3HA4YalOTh TMOYATKOBHH pPiBEHb POMIOYOCTI IPYHTY, SKUU
MOXHa CTBOPHUTH, KEPYIOUM 1HIIMMHU (PaKTOpaMU: THUIIOM I'PYHTY, TEKCTYpOIO IPYHTY, pelbedom,
KJIIMaTUYHUMH (aKTOpaMu.

JUis 3MiHM pOAIOYOCTI I'PYHTY NEBHOIO MIpOI0 MOKHA pEryJjioBaTH KepoBaHi ¢akTopH :
enadiuni pakTopH, 610TUYHI PAKTOPHU, AISIBHICTh TBAPUH, AaHTPONIOTEHH1 (PAKTOpH.

®di3zioyoriyHi MOpymeHHs POCJMH BUKIMKaHI HEMaTOJOTIYHMMHM YMOBaMH, TaKUMHU SK
[IOraHe OCBITJICHHS, HECHPUATIMBA IOT0Ja, MEPEe3BOJIOKEHHS, (QITOTOKCUYHI CIHOIYKH abo
HecTaya MOKMBHUX PEYOBUH, 1 BIUIMBAIOTh Ha (DYHKI[IOHYBaHHS CUCTEMH POCIIHH.

®1310J10T14H1 PO3J1aaH BIAPI3HIIOTH B XBOPOO POCINH, CHPUYMHEHHUX MMaTOT€HAMMU.

Hediuut onaHiel abo KIIbKOX IOXUBHHUX PEUYOBMH /A DPOCIUH BHUKIHUKAE LUIHHA psj
npo0seM, BKIIOYAIOUN: B’ AHEHHS, XJI0P03 1 HEKPO3.

JediuuT moXMBHUX peyoBUH (a00 MiHepadiB) BKJIIuae aediuuT O0opy, Kajbliio, 3ami3a,
MarHiro, Mapraiiii, MoJIioaeny, a3ory, gocdopy, Kaiito Ta HUHKY

ITinBuIIeHHA NPOAYKTUBHOCTI IPYHTY nepeadayae 2 BeNMKI KaTeropii 3axo/iB:

- TeXHIYHI — 3acTOCyBaHHs CIeliaJbHUX MarepiaiaiB, 00 MOKPalylTh crenudivHi
MOKa3HUKH POAIOYOCTI IPYHTY.

- opraHizaliiiHi — 3acTOCyBaHHS arpoTEeXHIYHUX MpHHOMIB, K1  HIATPUMYIOTh
NPOJNYKTUBHICTh TIPYHTY Ta 3amobiraroTb BTpaTaM HOro poJIOYOCTI B  Mpoleci
eKCcruTyaTartii.

Texniuni 3axoam AudepeHIIOIThCS 3aJeKHO Bl KOMIUIEKCY BIIACTMBOCTEH IPYHTY, Ha sKi
CHpSIMOBaHE 3aCTOCYBaHHS KOHKPETHUX MaTepiaiiB :

* MiHEpaJIbHE MiHKUBICHHS — JJIs TABUIIIEHHS BMICTY TO)KMBHUX PEYOBHH,

* OprasiuHi 100puBa — 1715 nokpamieHus smicty COB,

* MONpPaBKa — JUI MOKpAIIeHHs (i3UYHUX BIACTUBOCTEH IPYHTY,

* MyJIb4YyBaHHS — JUIsl M1IBULLIEHHS TEMIIEpATypH IPYHTY Ta 3MEHIIEHHS IHTEHCUBHOCTI epo3ii,

* 3pOLIEHHS/APEHaX — JJIsl OKPALIeHHs BMICTY BOJIU B IPYHTI,

* peareHTHa 00pOOKa — /1715 MOKPALIEHHS BMICTY COJIEH y IpYHTI Ta nornpaBku pH.

IIpakTuKHU 30epekeHHsI IPYHTY: TOXKHUBHUN 00pOOITOK 1 CIBO3MiHA
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Craje ciibCchbKe TroCHOAAPCTBO - I TOCHOJAPCTBO HAa OCHOBI PO3YMIHHS €KOCHCTEMHHX
MOCTYT, BUBUCHHS B3a€EMO3B'A3KIB MK OpraHizMamMu Ta ix JOBKULIAM. BoHo 3abe3neuye crabinbHe
BHUPOOHUIITBO, EKOHOMIIO PECYPCiB, a TAKOX CHPHSIE MPOAOBOJILYiN Oe3melll Ta 30epeKeHHIO JOBKUIIA.

IpakTuku CTaJI0ro BeJIeHHS CiIbCBKOT0 rocrnoaapcrTna: MEePMaKyJIbTypa,
arpoJricoMmesntiopariisi, pHCOBO-pHOHI CUCTEMH Ta pUC-pHUOA-ITaXU-BOASHA AIIOPOTh.

OpraniyHe  3emyiepoOCTBO  MOXKHAa ~ BHM3HAYMTH  SK  CHCTEMY  VyIpaBIiHHA  Ta
CLIBCHKOTOCTIOIAPCHKOTO0 BUPOOHHUIITBA, KA TMOEIHYE B COOI BHUCOKHMHA pPiBEHb O10pI3HOMAHITTS 3
MIPUPOTOOXOPOHHIMH METOAAaMH, sIKi 30epiratoTh MPUPOIHI PECypcH, i Mae CyBOpi CTAaHAAPTH MO0
n00poOyTy TBapuH.

OpraniuHe 3emM/1epo0CTBO - IIe TEXHIKa, SKa Mepeadadyae BUPOLIYBAHHS POCIUH 1 pO3BEIECHHS
TBapUH NPpUPOAHMM ILIAxoMm. lLleit mporec mnependadae BUKOPHCTaHHS OI1OJOTIYHHMX Marepiaiis,
VHUKHEHHS CHHTCTHYHUX PEUOBHH JUIS IMIITPHUMKH POJIOYOCTI IPYHTY Ta EKOJOTIYHOrO OaliaHCy,
TakKMM YMHOM MIiHIMI3ylouu 3a0pyaHeHHs Ta Biaxonau. KIlouoBOIO XapaKkTEpHUCTUKOIO OPTraHigyHOTO
3eMJIepOOCTBa € BUKJIIOUYEHHS T€HETHMYHO MOIU(IKOBAHUX POCIHMH 1 TBApWH. METOQM OpraHigHOTO
3eMJIepoOCTBa, SKI BUKJIFOYAIOTh BUKOPHCTAHHS OUIBIIOCTI CHHTETHMYHUX MECTHUIUIIB 1 JOOpHB,
MOXXYTh OyTH KOPUCHUMH ISl 010pi3HOMAHITTSI.

Opraniuyna ceprudikanisa — e nporec ceprudikaiii BUPOOHHKIB OpPraHiYHUX MPOAYKTIB
XapuyBaHHS Ta IHIIMX OPTaHIYHHUX CLIbCHKOTOCIIOAAPCHKUX MPOAYKTIB. 3aranom, Oynb-skuil Oi3Hec,
0e3nocepeIHbO MOB’S3aHUI 3 BUPOOHUIITBOM Xap4yOBHX MPOAYKTIB, MOke OyTH cepTH(iKOBaHUH,
BKJTIOYAIOUH TIOCTaYaIbHUKIB HACiHHS, (hepMepiB, MiIIPUEMCTB Xap40BOI MPOMHUCIIOBOCTI, pO3APIOHNX
TOPTOBIIIB 1 peCTOPaHiB.
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MIHICTEPCTBO OCBITH I HAYKH YKPATHH
HAIIIOHAJIBHUM ABIAIIIMHUM YHIBEPCUTET

DakyJbTET €KOJIOTIYHOI 0e3MeKH, IHKeHepil Ta TeXHOJI0Tii

KA®EJIPA EKOJIOI'TT
3ATBEPIXXYIO
3aBigyBayd Kadeapu eKoJIoTii
A i Hynap T.B.

«16» O6epesnsa 2023 p.

HEPEJIIK TEM JJABOPATOPHUX 3AHATDH

3 mucuIutiny «I pyHTO3HABCTBO»

OcsitHbo-TIpoeciiiia mporpama:  «Exomorist Ta oxopoHa HaBKOJUIITHBOTO
CEPEIOBHIIA

["any3b 3HaHB: 10  «[Ipuponuudi HayKM»

CroemaiapHICTD: 101 «Exonorisa»

Po3poOnuk: Pagomcbka M.M., K.T.H., JOIL.,
JOLIeHT Kadeapy eKoJorii




CMAHAY
PI110.02.03-01-2023

Cucrema MEHEDKMEHTY SIKOCTI Mudp
HABYAJIbBHO-METOJAMYHNUN KOMIIJIEKC JIOKYMEHTa
HaBYaJIbHOI JUCLUILTIHA

«[pyHTO3HABCTBOY Crop. 393

Monayas 1. BATAJIBHA TTEJ1OJIOT'IS1

JTaGoparopua po6ora 1. BIIBIP ITPOb IPYHTY

JTaGoparopua po6ora 2. MOP®OJIOTTYHI BJIACTUBOCTI IPYHTY
Jlaboparopna podota 3. AHAJII3 TPYHTOBUX AT'PET'ATIB

JIa6opaTopHa po6ota 4 . MEXAHIYHWI CKJIAJITPYHTY

JTaGopaTopua po6ora 5. PI3UYHI BJIACTUBOCTI IPYHTY

JlaGopatopna po6ora 6. [INTOMA TIJIOILA ITOBEPXHI I'PYHTY
Jlaboparopna po6ota 7. JIUIIKICTb TPYHTY

Jlaboparopna podota 8. OITUC I'PYHTOBOI'O ITPODIIIO

Moayas |l. EJA®OJIOTTA

JTaGoparopna po6ora 9. BOJIOT'ICTE IPYHTY

JTaGopatopna po6ora 10. BOAHI BIACTUBOCTI IPYHTY

JIaGopatopis po6ota 11. COPBLIIMHA 3JIATHICTh IPYHTY

JlaGopatopist po6oTa 12. BIAJIJIEHHSA T'YMYCHOI KOMIIOHEHTU T'PYHTY
JTaGoparopna po6ora 13. KUCJIOTHO-OCHOBHI BJIACTUBOCTI IPYHTY
JlaGopatopHna po6ota 14. TPYHTOBA ME3O®AYHA

JlaGopatopna po6ora 15. TPYHTOBI MIKPOOPT"AHI3MI

JIaGoparopua po6ora 16. OLIIHKA SIKOCTI IPYHTY
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1. TTosiICHITH CYTHICTB KOJILOPY I'PYHTY SIK MOP(OJIOTIUHOI BIACTUBOCTI. SIKYy
iH(opMarliro BiH JAa€ MpO BIACTUBOCTI IPYHTY Ta HOTO POAIOYICTH?

2. TlosicHITH CYTHICTH OYAOBH I'PYHTY K MOP(OJIOTIYHOT BIACTUBOCTI. Ky
1H(pOpMaIliO BiH JJa€ MPO BIACTUBOCTI IPYHTY Ta HOTO POIIOYICTH?

3. TloACHITH CYyTHICTD YIIITBHEHOCTI Ta MOPUCTOCTI IPYHTY SIK MOP(HOIOTTYHOT
BIIACTUBOCTI. SIKy iH(opMaIliro BiH Ja€ MPO BIACTUBOCTI IPYHTY?

4. TlosICHITH CyTHICTb BOJIOTOCTI IPYHTY SIK MOP(OIOT14HOT BIaCTUBOCTI. SKy
1H(pOpMAIliO BiH A€ MPO BIACTUBOCTI IPYHTY Ta HOTO POIIOYICTH?

5. TloACHITH CYyTHICTh IPYHTOBHX HOBOYTBOPEHb 1 BKIIOUEHb K MOP(OIOTIYHOT
BJIACTUBOCTI. SIKy 1H(OpMaIlito BiH Ja€ MPO BIACTUBOCTI IPYHTY Ta MOTO
pOaIOYICTh?

6. Sy iHopMallito Mpo BIACTUBOCTI IPYHTY (POJIOUICTh) MOXKE TaTH HASIBHICTh
KOPEHIB 1 03HAKH JIISITLHOCTI TBAPUH?

7. Slky iH(oOpMaIlilo PO BAACTUBOCTI IPYHTY (POJIOUICTH) MOXKE JJATH PEAKIiS 3
XJIOPUHOIO KUCIOTOO?

8. SIxi MmopdosoriuHi BIaCTUBOCTI € HAMBAXKJIMBIIIIMMH JIJIS1 OIIIHKH POJTFOYOCTI
IpyHTY?

9. ki MiHepaJIbHI PEUOBUHH IPYHTY HaWmommpeHim ? Sk BOHU BIUITMBAIOTh Ha
PIBEHB POJIFOUOCTI IPYHTY?

10.5x MexaHIYHUI CKJIaJ IPYHTY BILTUBAE Ha piBeHb Horo poatouocti? HaBeniTe
MIPUKIIA]IH.

11.5Ix cTpykTypa rpyHTY BILUIMBA€E HA PIBEHb WOT0 poatouocTi? HaBeniTe npukiaam.

12.5Ix BrmMBa€ muTOMA MOBEPXHS IPYHTY Ha PIBEHb POAOYOCTI IpyHTY? HaBeniTh
PUKJIIAIH.

13.51x1 BIaCTUBOCTI MPCHKUX MOPIJT BU3HAYAIOTH iX CTIMKICTH /10 epo3ii? HaBemaiTh
PUKJIIAIH.

14 .TlosicHITh B3a€EMO/III0 M1 €pO31€10 TIPCHKUX MOPIJT 1 IPYHTOYTBOPEHHSAM

15.5Ix XiMIYHHI CKJIaJ MAaTEPUHCHKOI CHPOBUHU BILTUBAE HA (HOPMYBAHHS IPYHTIB?
Hagenith npukiagy.

16.ITosicHITH CyTh JIITOMOCIIIOBHOCTI. HaBeniTe mpukIagm

17.5lxuM YMHOM MiHEpaTbHUI KOMIIOHEHT BXOJIUTh Y TPYHT?

18.5Ix1 mopoau (MarMaTuyHi, 0ca 0Bl Ta MeTaMOp(i4Hi) YacTilIe BXOIATh 10
CKJIQZly IPYHTY 1 YOMY?

19.51xa pons nex (arperaTiB) y popMyBaHHI POJIOYOCTI IPYHTY?

20.0nuiIiTh posib HAOyXaHHS B YTBOPEHHI IPYHTOBUX arperaris.

21.0OxapakTepu3yiTe BIUTMB BOAW Ha (POPMyBaHHS IPYHTOBUX arperaris.

22.0xapaKTepu3yiTe BIUTHB )KHBUX OPTaHi3MIB Ha (POPMyBaHHS IPYHTOBUX
arperaris.

23.0OxapakrepusyiTe 30BHIIIHI (haKTOPH, 1110 BILUTUBAIOTH HA POPMyBaHHS
I'PYHTOBUX arperaris.

24 Slka B3a€MO/Iil MIXK CTPYKTYPOIO IPYHTY Ta TEKCTYpOIO IPYHTY?

25.51ka B3aemMOIisl MK CTPYKTYPOIO IPYHTY Ta MOPHUCTICTIO IPYHTY?




. CMS HAY
Cucrema MEHE/DKMEHTY SKOCTI MIudpp PIT10.02.03-01-2023
HABYAJIBHO-METOJJNYHUU KOMIUIEKC JOKyMEHTA e
HABYAIBHOT TUCIUILTIHA
«[pyHTO3HABCTBOY Crop. 42 3

26.51k1 mapamMeTpu CTPYKTYpH I'PYHTY MOXKYTh BIUIMBATH Ha PIBEHb POJAIOYOCTI
IPYHTY 1 SIK?

27 .51xa posib MOPUCTOCTI y (hOpMyBaHHI POJIOYOCTI IPYHTY?

28.51k1 dakTopH 1 SIK BU3HAYAIOTh TOPUCTICTH IPYHTIB?

29.51ki1 akTopH 1 SIK BU3HAYAIOTh CTIMKICTh IPYHTOBUX arperarin?

30.TToscHITh B3a€EMO/III0 MIJK T€HE3UCOM IPYHTY Ta CTallilOHAPHUM CTaHOM.

31.T1osicHITH CYTHICTh TOMOCEKBEHIIIT Ta XpOHOCEKBeHIII1 . HaBeiTh mpukiaam.

32.Po3rantyiiTe YMHHUKHA I'PYHTOYTBOPEHHS BiJl HAMBAXKITUBIIINX 0 HAaMEHII
BYXJIMBHX 1 TIOACHITH CBOIO TYMKY.

33.4ki mopoiu € HAOUIBII CIPUSATIMBUMU JJIs1 IPYHTOYTBOPEHHS?

34.Y yomy noJsIraroTh 0COOJIMBOCTI IPYHTIB, 1110 YTBOPIOIOTHCS Ha
TPaHCIIOPTOBAHOMY Matepiai?

35.111o Take 3aMMIIKOBI IPYHTH Ta IXHI BIACTUBOCTI?

36. ki BuaM TPAaHCIIOPTOBAHOTO MaTepialy MOXKYTh OyTHU BUX1JIHUM MaTepiajaoM JjIs
IPYHTIB?

37.T1osicHITH BIUIMB Yacy Ha TPYHTOYTBOPEHHS.

38.0xapakTepusyiiTe Ha IPUKIaJaX TEMITH IPYHTOYTBOPCHHS.

39.5IK1 YMHHUKH 3yMOBIIIOIOTH YTBOPEHHS a30HAIBHUX IPYyHTIB? HaBemiToh
MIPUKIIA]TH.

40.5Ixi YMHHUKY 3yMOBIIOIOTH (DOpPMYBaHHs 30HAIBHUX IPyHTIB? HaBenmiTh
MIPUKIIA]IH.

41.TTosICHITB PI3HULIO MK IHTPA30HAJIBHUMU Ta a30HAIBHUMU IpyHTaMu. HaBeniTh
PUKJIAIN

42.51ki x1iMaTUYHI TapaMeTPpH € HAMBaXIIMBIIIMME 1711 GOPMYBaHHS TPYHTIB?

43.5lkuit kaiMaT € HaAMOLIBI CIPUATIMBUM ISl TPYHTOYTBOPEHHS 32
CITIBBITHOIIICHHSIM BOJIOTOCTI Ta TEMITepaTypu?

44 TIosSICHITH PI3HUIIO MK aTMOC(HEPHUM 1 ITPYHTOBUM TOBITPSIM.

45.51k1 dakTopu BU3HAYAIOTH CKJIAJl IPYHTOBOTO MOBITPS?

46.Ha3BiTh ¢akTopH, 1110 BIUIUBAIOTH HA TEMIIEPATYPY IPYHTY.

47.5ka p13HUIA Ta B3aEMOISl M1 TEMIIEPATYPOIO IPYHTY Ta NOBITPS?

48.11osICHITh BIUIMB TEMIEPATYPH HA TPYHTOBI MPOIIECH.

49.T1osicHITH CYTHICTB KJIIMOCEKBEHIIT Ta O10ocekBeHiIlii . HaBeniTh mpuxiamu.

50.Yu 3a0e31euyroThCsl IPYHTOBI OPTraHi3MU KUCHEM 1 SIK?

51.11lo Take nUXaHHS I'PYHTY 1 HABILIO MOTO BUMIpIOBATH?

524k aepalis BIUIMBA€E Ha MpoLecH y IpyHTI. ONUIIITh HACHIIKY 11 HOPYIIEHHS

53. ki MiKpoOpTaHi3Mu € OUTBIIT KOPUCHUMHU JIJIsL POIFOUOCTI IPYHTY 1 yomy?

54.TlosCHITH pOJIb JIIOJIMHU B IPYHTOYTBOPEHHI.

55.5IK1 MOKMBHI PEUOBUHHU HAKOMIUYYIOThCS B OPraHIYHMX 3aracax y IpyHTax 1 sk.

56.Po3TanryiiTe mOKUBHI €JIEMEHTH 32 3HAYEHHSIM JJIsl POCJIMH 1 TTOSICHITb.

57.TlopiBHsiTE POJIb OCHOBHUX IIJISX1B BTPATH BYTJICIIO Ta a30Ty 3 IPYHTIB.

58.I1opiBHsiTE PO OCHOBHUX LUIAXIB BTpaTh (hochopy Ta Kajiio 3 IPYHTIB.

59. Ik AisIBHICT JIFOAWMHYU BIUIMBAE HA KPYTOOOIT MOKUBHUX PEUOBHUH Y IPyHTaX?
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MOAYJIbBHA KOHTPOJIBHA POBOTA Ne 2

3 qucuunIing «[ pyHTO3HABCTBO»

1. SIky ekomnoriuny mpo0yieMy I'PYHTIB B YKpaiHi BM BBa)Ka€Te HaWaKTyaJIbHIIIOO?

[TosicHiTh cBOE pimeHHs. ki X npuunHu?

Ha3Bith Ta mpoaHai3yiTe po3MillleHHs OCHOBHUX THIIIB IPYHTIB Y KpaiHH.

3. OxapakTepu3ylTe YUHHUKH, 1[0 BHU3HAYAIOTh PO3MIIICHHS OCHOBHUX THIIIB
IPYHTIB B YKpaiHi.

4. PosramryiiTe OCHOBHI TUIIM IPYHTIB YKpaiHH 3a iX pojrouicTio. [loscHITH cBO€
plIEHHS

5. PosramnyiiTe OCHOBHI TUIIM IPYHTIB YKpaiHU 3a iX MOKIJIMBOIO MPOJYKTUBHICTIO.
Ski BOHU aHAJIOTH 32 €BPONENUCHKOIO KiIacu(piKaiier?

6. Axi Tunm TpyHTIB B YKpaiHi 3a3HAIOTh HaAMIPHOTO 3BOJOXKEeHHS? [le BOHHM
po3TtamioBani? SIka iX TI0I09iCTh?

7. SIki Tunu TpYHTIB B YKpaiHi BIUYBAaIOTh HEJIOCTATHE MPUPOJIHE 3BOIOKEHH:? [le
BOHM po3TalloBaHi? fka ix mioatouicTs?

8. SIxi TumM TPYHTIB XapakTepHl JUIsl TIPChKUX paloHiB Ykpainu? Hka ix
wioA4icTh? Yu mpuaTHI BOHU JUIsl BAKOPUCTAHHS B CUIBCBKOMY TOCTIOAApCTB1?

9. PosramnyiitTe OCHOBHI TUIH TPYHTIB €Bpomu 3a ix pojrouicTio. [loscHITH cBOE
pIIIICHHS.

10.5ki THmH TPYHTIB XapaKTepHi AJs 3aliaB piukoBUX OaceifHiB Ykpainu? fka ix
MJ10/1t041CTh? UM npuaaTHI BOHU AJ11 BUKOPUCTAHHS B CLIIbCHKOMY FOCIIOIAPCTB1?

11.5Ix1 Tunu TpyHTIB B YKpaiHi HaWOLIbII IHTEHCMBHO BHKOPHUCTOBYIOTHCS B
CUIBCBKOMY rocnoaapctsi? [le BoHu po3ramoBani? fka ix mioarvicTs?

12.5lki Tunm TpyHTIB B YKpaiHi HaWOUIbII IHTEHCHBHO pPYHHYIOThCS? Jle BOHH
po3TamoBani? SKi pyuii iboro npouecy?

13.TlopiBHsHTE BIACTUBOCTI YOPHO3EMIB 1 CIpUX JIICOBUX IPYHTIB.

14.TlopiBHsHTE BIACTUBOCTI YOPHO3EMIB 1 IEPHOBHX IPYHTIB.

15.T1opiBHsHTE BIACTUBOCTI YOPHO3EMIB 1 IEPHOBO-ITII30JUCTUX IPYHTIB.

16.I1opiBHsKTE BIACTUBOCTI YOPHO3EMIB 1 TyYHUX TPYHTIB.

17.TlopiBHs#TE BIACTUBOCTI TOP( SIHUX 1 JIyYHUX IPYHTIB.

18.Ha3BiTh Teputopii YkpaiHu, ne BiAOyBaeThCs OMyCTENIOBaHHA. SIKi MpUYMHU
BOTO TIporecy?

19.Ha3BiTh Tepuropii Ykpainu, Jge BiaOyBaeTbca 3a0pyIHEHHS IPYHTIB
Ha(QTOXIMIYHUMH pEYOBUHAMHU. SIK1 IPUUMHU HOTO TpoLecy?

20.Ha3BiTh Tepurtopii Ykpainu, e BiaOyBaeTbcsl 3a0pyIHEHHSI IPYHTIB BaXKKUMHU
MeTajlaMM. SIKi IPUYUHM I[LOTO MPoIieCcy?

21.Ha3piTe TeputTopii YKpainu, J1e BiOyBaeThCcsi 3a0pyJAHEHHS TIPYHTIB
necTunuaamMu. ki IPUYUHU 1IBOTO Mpolecy?

22.Ha3Bith Teputopii YkpaiHu, ne BiAOYyBa€eTbCsl MEPE3BOJIOKEHHS IPYHTY. SKi
MIPUYUHU LIOTO Tpoliecy?

N
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23.Ha3BiTh Teputopii YKpaiHu, e BiIOYyBa€ThCS 3aCOJIEHHS I'PYHTIB. SIKI MpUYUHU
1bOTO TIpo1ecy?

24 Ha3Bith TepuTOopii YKpaiHu, ne BiAOyBaeTbCs MIAKUCIEHHS TIPYHTIB. ki
MIPUYUHU LIBOTO Mporecy?

25.Ha3Bith Teputopii YKpaiHu, A€ BiIOyBaeThCs €po3is IPYHTIB. SKi MPUYMHU
bOro mporecy?

26.Ha3BiTh Teputopii Ykpainu, ne BiAOyBa€ThCS yIIIIbHEHHS IPYHTY. SIKi IpUYUHU
bOro mporecy?

27.Ha3pitb Teputopii YkpaiHu, 1€ BinOyBaeTbcsa 3a0pyAHEHHS TPYHTIB
panioaKTUBHUMHU PeUOBUHAMHU. SIKI IPUYUHH LIBOTO Ipouecy?

28.Ha3BiTh TeputTopii YkpaiHu, ne BigOyBaeTbcs naerymidikaiiis IpyHTIB. ki
OPUYUHH LIBOTO IIpouecy?

29. 51k ckian miACTUIIKY BIUTMBAE HAa (POPMYBAHHS POJIIOYOCTI IPYHTY.

30.Posb mOXXKMBHUX PEYOBHUH Y TPOTYKTUBHOCTI Ta POIOUOCTI IPYHTY.

31.Ponb BOAM B IPOAYKTUBHOCTI Ta POAIOYOCTI IPYHTY.

32.Ha3BiTh 1 0xapaktepusyite (akTOpH, M0 MiABUINYIOTh POAIOYICTb IPYHTY.

33.Ha3BiTh 1 0xapaktepusyiite (akTOpH, 10 3HWKYIOTh POJIIOUYICT TPYHTY.

34.0numIiTh Npolecy NePEeTBOPEHHS OPTaHIYHUX PEYOBHH Y TPYHTI.

35.Ha3BiTh (akTOpH, MO BIUIMBAIOTh HA IIBUIKICTH MEPETBOPEHHS OPTaHIYHUX
PEYOBHH Y IPYHTI.

36.0xapaktepusyiiTe XiMiuHUHN cKiiag ryMmycy. YoMy A0Ci HEMOBHICTIO PO3KPHTE 11€
MTATAHHS?

37. 5 TUTl pOCTMHHOCTI BIUTMBAE HA BIACTUBOCTI IPYHTY?

38.IlopiBHsiiTE BIACTUBOCTI TYMIHOBOI Ta (YJIbBOKHCIOT. KU 3 HUX €
HAWBKJIUBIIIUM ISl POJAIOYOCTI IPYHTY?

39.1lopiBHsiiTe BIACTHUBOCTI MOp 1 MyJd. SIKMW 3 HUX € HAWBAKJIMUBIIIMM JJis
POJIIOYOCTI IPYHTY?

40.5ke mpu3HAYECHHS TPYHTOBUX KOHIUIIIOHEPIB?

41.TTosicHITH IEpEBaru Ta HEJOIKU TeXHOor1i no-till y ciabcbkOMY roCmnoapcTBi.

42 TlosicHIT, TIepeBard Ta HENOMIKA MPSIMOTO OOpoOITKY B  CUTBCBKOMY
rOCTOIapCTBRI.

43.TlosicHITh TiepeBaru Ta HEIOMIKA METOJIB MYJbUyBaHHS I'PYHTY B CUIbCBKOMY
rOCTOIapCTBRI.

44 TlopiBHsiiTe nepeBaru KOHCEPBALIMHOTO 0OPOOITKY IPYHTY.

45.TTopiBHsIiTE IEpeBaru Ta HEJOIIKUA TPATUIIIMHOTO OOPOOITKY IPYHTY.

46.0xapaktepusyiTe 3MiHH, 10 BiAOYBaIOTHCS B IPYHTAX I OPHUM 1 MACOBUIIHUM
BUKOPHCTAHHSIM.

47.0xapakTepusyiTe BIUTUB CTPYKTYPH IPYHTY Ha MPOAYKTHBHICTb IPYHTY.

48.0mnumriTh mepeBaru Ta HeJOJIKH MOCIBHOTO 00POOITKY.

49.0numriTh mepeBary Ta HeAOIIKHA CIBO3MIHHU.

50.0muuIiTh nepeBaru Ta HEIOIKU TPaaUIIHHUX 1 Cy4aCHUX
CLITBCBKOTOCIIOIAPCHKUX METOIIB.
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51.5Ix perymato€eThCsl BMICT OXKUBHUX PEUOBUH Y IpyHTax?

52. 51k MO>XHA TTOKPAITUTH BMICT ITO)KUBHUX PEYOBUH Y IPYHTI?

53.0Omumnite BmauB pH TIpyHTY Ha MNPOAYKTHBHICTH IPYHTy. SK 1€ MOXHa
MOKPAIUTH?

54.0xapakrepusyiite BrummB BMicTy Ca Ha MPOAYKTHBHICTH IPYHTY. SIK 116 MOKHA
MOKpAIUTH?

55.Ha3BiTh (akTopwm, 110 BIIIMBAIOTH HA )KUBWJIbHY 3AaTHICTh IPYHTY.

56.11osCHITH, IK MOXHA OIIHUTH NMOTPeOy Y BHECEHHI JOOPHB

57.5Ix1 TUTIOB1 0O3HAKH AeIUTY MOKUBHUX PEYOBHH BU MOXKETE Ha3BaTU?

58.4ki TUIIOB1 03HAKK HAJIUIIKY TOKUBHUX PEYOBUH BU MOKETE HA3BaTH?

59.I1opiBHsiiTe EpeBaru OpraHiuHUX «THOKO» POCIUHHOTO MOXOKEHHS.

60.ITopiBHsiiTE IEpEeBaru OPraHIYHUX «THOIOY» TBAPUHHOTO MOXOIKEHHSI.

61.OnuIIiTe HEIOIIKK OPTaHIYHUX «THOOY

62.Ha3BiTh 1 0XapakTepusyiTe JpKepesia BOJAU B IPYHTI.

63.Ha3BiThb 1 0XapakTepuszyiTe CUIIH, 110 BIUIMBAIOTh HAa PyX BOAM B IPYHTI.

64.Ha3BiTh YHHHHKH, 110 BIUIMBAIOTHh HA PyX BOJH B IPYHTI.

65.OnumiTe npotec iHQIBTpaIlli B IpyHTaxX Ta HOTO PyIIii.

66.0numniThe MopAa0K Kiacudikarii IpyHTiB.

67.IlopiBHsiiTEe JOCTYMHICTH (DI3UYHUX THITIB TPYHTOBOI BOJH JJISl POCIIHH.

68.OnumIiTe BIaCTUBOCTI IPYHTY, 110 BIUIMBAIOTH HA 3/IaTHICTh TPYHTY YTPUMYBATH
BOJY.

69.0numrite pakTopH, 110 BINTUBAIOTH HA BOJOYTPUMYIOUY 3/1aTHICTh TPYHTY.

70.Oxapakrepusyiite (pakTopu, 10 BIUIMBAIOTH Ha KOE(MIIIEHT B'SHEHHS Ta HOTO
POJIb Y IPOAYKTUBHOCTI IPYHTY.
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JlomariHe 3aBIaHHS 3 JHUCIUIUIIHM BUKOHYeTbes y |V cemecTpi BiAMOBITHO 3
METOI0 3aKpIIJICHHS Ta TOTJIMOJICHHS TCOPETUYHUX 3HAHb 1 BMiHb CTYACHTA 3
HAaBUAJBLHOTO MaTepialy, BHUHECEHOTO Ha CaMOCTiiiHe ompaioBaHHs. JloMartHe
3aBAAaHHS CJTiI BAKOHYBATH 3 BUKOPUCTAHHSIM 3alpOMOHOBAHOI CIICIIaIBHOI JIITepaTypu
Ta IHITUX JIITepaTypHUX HKEPEII, y TOMY YHCII HAyKOBO-TIOMYJISIPHUX BUJIAHb.

JlomariiHe 3aBIaHHS BKIIOYAE TEOPETUUHY Ta MIPAKTUIHY YACTHHHU.

TeopernyHa yacTHHA BKIIIOYA€ HAMHMCAHHS pedepaTy Ha OJHY 3 TEM 32 BUOOPOM
CTYJICHTIB 13 HACTYITHOTO CIIUCKY:

INEPEJIIK TEM JUISA JOMAIIHBOI'O 3ABJIAHHA

1. TIpocTopoBa MIHJUBICTh BIIACTUBOCTEH IPYHTY B 0OpaHiii MiCLIE€BOCTI
[TopiBHsIEHUM aHANI3 3a0€3MEUEHOCT] TO)KUBHUMHU PEUYOBUHAMU 00paHUX
IPYHTIB

Po3pobka cmucky rpyHTOOXOPOHHMX 3aXO/IIB JIJIsT 00OpaHOi MICIIEBOCTI
BmuinB HaQTOXIMIYHOTO 3a0pyTHEHHS HA IPYHTHU PI3HUX TUIIIB
BmiivB Ba)XKMX METaJlIB Ha IPYHTH PI3HUX THUIIIB

[TominiuieHHst BOJHUX BIACTUBOCTEHN IPYHTY

[TopiBHSIHHA €(DEKTUBHOCTI OpraHIYHUX JOOPUB

BmiuB 100prB Ha MIKpOOHE Pi3HOMAHITTS I'PYHTIB PI3HUX THUIIIB

. BiTHOBJIEHHS TPYHTIB

10 30epekeHHS IPYHTOBOT'O 010p13HOMAHITTS

11.Ponb 1 6anmaHc MIKpOEJIEMEHTIB y IPYHTI

12.BruiuB nipuiiomMiB 00pOOITKY IPYHTY Ha BIACTUBOCTI IPYHTY
13.I1lixBuIIeHHS TPOIYKTUBHOCTI IPYHTY Ha 0OpaHiil Teputopii
14.0c061MBOCTI MICHKUX TPYHTIB

15.T1opiBHSATBHUYN aHATI3 IPYHTIB (/151 ABOX OOpPaHUX THITIB)

16.BriiuB MeToiB 00pOOITKY IpyHTY Ha HOTO (Di3W4HI BIACTHBOCTI
17.0uiHKa NoTeHLiay MOMIMHAHHS BYTJIEII0 IPYHTOM

18.TlokpareHHs MOTeHIliaTy MOTJIWHAHHS BYTJICIIO B IPYHTI

19.0uiHKa epo31iHOro MOTEHIIany IPYHTY

20.1ToM'ak1IeHHs epo3ii IPYHTY JUIsl 0OpaHoi TepUuTOopii

no
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[TpakTHYHa YacTHHA BKIIOYAE PO3B’S30K 337ad i3 IPYHTO3HABCTBA, NMPU3HAYCHHUX
IHUBITyaJIbHO KOKHOMY 3/100yBauy.
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1. Bka3iBKHM 110 BUKOHAHHIO

BukoHaHHS KOHTPOJILHOI POOOTH MOJIATae B HAIIMCAHHI BIJAMOBIICH Ha MOCTaBIICHI
3anuTaHHsA. Jlo BUKOHaHHS POOOTH CHiJ MPUCTYNATH MICAS 3aBEPIICHHS BUBYCHHS
mitepatypu. BianoBiai moBuHHI OyTH 3MICTOBHI, JOCTaTHBO TOBHI 1 YiTKO BIMOBITATH
Ha TIOCTaBJICHI MUTaHHS, HE MaTH MipPKyBaHb 1 YXUJICHb BiJ] CyTl MUTaHHS.

KonTponmsHa poOoTa moBMHHA OyTH HamWcaHa TPAMOTHO, 3 TOCIiJOBHUM
BUKJIAJIOM MaTepiaidy 1 NpPaBWIBHOIO PENAKIEI0 TEKCTy, pO30ipIMBUM MOYEPKOM 1
noope odopmiena. Ilepeq KoXKHMM pO3AIIOM KOHTPOJILHOI poOOTH Tpeba mucaTh
3aroJIOBOK.

3aranbHUM 00'€eM KOHTPOJIBHOT PpOOOTH HE MOBHUHEH IEPEBUIYBATH YUYHIBCHKUN
3omMT. BuKopucTaHa nitepaTypa BKa3zyeTbcsl B aj(aBITHOMY HOPSAKY, HABOJAUTHCA
Ipi3BUILIE aBTOpa KHUIM, Ha3Ba, MICIIE BUJIaHHS, HA3Ba BUIABHUIITBA 1 pIK BUJIAHHS.

Homepu mnuTaHb A7 BHUKOHAHHA poOOTH NPU3HAYAIOTHCA BHUKJIAJadeM B
1HUBITyJIBHOMY TIOPSIIIKY.

2. IlepeJiik NUTAHB AJ151 BUKOHAHHS KOHTPOJIBLHOI pO00TH

[ pyHTOYTBOPIOKOYI IOPO/IH, IK OCHOBA MiHEPAIbHOI YaCTHHH IPYHTY.

2. JlaiiTe KOpPOTKY XapakTEpHUCTUKYy HAWMOIIMPEHIMMX B MeXax YKpaiHu

I'PYHTOYTBOPIOKOYHX MOPII.

[TonsaTTs poarouocTi. akTopH, 1110 HA HET BIUIMBAIOTH.

BmiivB MexaHi4HOTO, MIHEPAJIOTIYHOIO 1 XIMIYHOTO CKJIaJy I'PYHTOYTBOPIOIOUYUX

MOpijJ Ha arpoXiMIiYHI BIIACTUBOCTI IPYHTY.

[lepBUHHI 1 BTOPMHHI MiHEpaJIX IPYHTIB, X BIACTUBOCTI 1 TOXOIKEHHS.

['panynomeTpruyHM CKIIAJ] IPYHTY.

XIMIYHUM CKJIAJl IPYHTY.

Crpykrypa rpyHTy. OCHOBHI CTPYKTYPH.

. HoBoyTBOpeHHs y rpyHTI.

10 BxomtoueHHs y rpyHTi.

11.Boga y rpynti. Buau rpyHTOBOI BOJIOTH.

12.0OcHOBHI BOJHI BIaCTUBOCTI IPYHTY.

13.TTornuHaNbHa BIACTUBICTH TPYHTY. [ pYHTOBHIA TIOTJIMHAILHUN KOMILIEKC.

14.Buau BUBITPIOBaHHA TipCBKMX IOpiA. IX pomb y (opMyBaHHI BIaCTHBOCTEMH
IPYHTY.

15.Ponb MakpoesieMeHTIB Y IPYHTOYTBOPEHHI 1 POJIFOUOCTI IPYHTIB.

16.Poib MIKpOEJIEMEHTIB Yy IPYHTOYTBOPEHHI 1 POJIFOYOCTI IPYHTIB.

17.0praniuHa pedoBUHA IPYHTY, il JXKEpesa, CKIaj, BIUIUB HA BIACTUBOCTI IPYHTY.
[Insxu mepeTBOPEHHS OpraHIYHUX 3IHUIIKIB B TPYHTI.

18.Ponp rymycy B IpyHTOBIM pOI0YOCTi. ATpOXIMIUHI 3aXO/H IIOJ0 PETYIIOBAHHS
3arajJpHOTO BMICTY 1 CKJIaay TYMYCY.

19.bionoriynuii  Kpyroodir pedoBUH y cucTemi '"TpyHT-pociuHa". biomoriuna
aKTUBHICTb IPYHTY.

20.Y domy mosiArae CyTh MpoIeCy IPyHTOYTBOPEHHS?

21.DaxkTopu IPyHTOYTBOPEHHS 1 iX POJIb B YTBOPEHHI IPYHTIB.

B~ w =
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22.PeaxIiisi IpyHTIB 1 BUAM IPYHTOBOI KUCIOTHOCTI.

23.B1iyMB OKMCTIOBAIBHO-BITHOBHUX YMOB Ha arpOHOMIYHI BJIACTUBOCTI IPYHTIB.

24.bydepHiCTb IPYHTIB 1 1i 3HAYCHHS.

25.I'eHeTUYHI IPYHTOBI FOPU3OHTH. IX KOPOTKA XapaKTepUCTHKA.

26.Mop¢oiioriuHi 03HaKU IPYHTOBUX TOPU30HTIB.

27.0OcHOBHI (hi3UYHI BIACTUBOCTI IPYHTY.

28.0OKHUCHO-BITHOBHI BIIACTHBOCTI IPYHTY.

29.3acoeHICTh IPYHTY.

30.'pyHToBO-reorpadiune paitoHyBaHHS IPYHTI.

31.0OcHoBu knacudikailii Ha HOMEHKJIATypH IPYHTIB.

32.03HaKkH, 1[0 BUKOPUCTOBYIOTHCS B IIarHOCTHUIIl IPYHTIB.

33.YMOBHU I'PYHTOYTBOPEHHS 1 IPYHTY 30HU TYHJpH. OCOOIMBOCTI 1 BUKOPUCTAHHS 1
HUIAXY TiABUIIEHHS POJIOYOCTI.

34.YMOBHU IPYHTOYTBOPEHHS 1 IPYHTY TalroBO-JICOBOI 30HH, iX XapaKTEpPUCTHUKA,
0COOJIMBOCTI CUTBCHKOI'OCIIOIAPCHKOTO BUKOPUCTAHHS.

35.XapakTeprucTrka Mia30JIUCTUX IPYHTIB, 3aX01 AJIS MiABUIICHHS iX POJIOYOCTI.

36.XapakTepucTuka CIipuX JICOBHUX TIPYHTIB, iX BIIACTUBOCTI, OCOOJHUBOCTI
BUKOPHUCTAHHS.

37.XapakTepucTUKa YOPHO3EMIB JIICOCTEIOBOI 1 CTEMOBOI 30H, iX XapaKTePUCTHKA,
0COOIMBOCTI BUKOPUCTAHHS. 3aX0I1 ISl M1IBUILEHHS 1 30€peXEeHHS POIIOYOCTI.

38.XapakTeprucTrKa KalllTaHOBUX I'PYHTIB, OCOOJIMBOCTI BUKOPUCTAHHS, 3aX0AU AJIS
MIJIBUIICHHS iX POJIFOYOCTI.

39.30HU PO3MOBCIOKEHHS 3aCOJIEHUX IPYHTH, iX XapaKTEpPUCTUKA, MEJTIOPATUBHI 1
arpoOTeXHIYHI 3aX0IU JIJIS iX MOJIMIICHHS.

40.IpyHTH pIYKOBMX 3amiaB 1 TOpQ SHHMKH, iX YTBOPEHHsS, BJIACTUBOCTI,
BUKOPHUCTAHHS, 3aX0/IH 111010 MiABUILEHHS POAIOYOCTI.

41.Tpyutu OOJIT, YTBOPEHHS, BIACTMBOCTI. E(EKTHBHICT arpoTEXHIYHUX i
METIOpAaTUBHUX 3aXO0/I1B IIPU BUKOPUCTOBYBAHHI IIUX IPYHTIB.

42 TpyHTH BOJIOTHX CyOTpOMiKIB, XapaKTEPHUCTHKA, 0COOIMBOCTI
CLITBCHKOTOCTIOAAPCHKOTO BUKOPUCTAHHS.

43.0co0aMBOCTI TPYHTOBOT'O MOKPUBY HACEJIEHUX ITYHKTIB.

44 boniTyBaHHS IpyHTIB. MeTa ii poBeICHHS.

45.1lpunuunu OOHITYBaHHS, KJacH 1 0anu, 03HAKU IPYHTIB, 1110 BUKOPUCTOBYIOTHCS
npu OOHITYBaHHI, B PI3HUX IPYHTOBUX 30HAX.

46.XapakTeprCcTHKa 1 3HAYCHHSI OPraHIYHUX 1 MIHEpaJbHUX 100puB. OCOOIMBOCTI iX
BUKOPHUCTAHHA B CLJILCHKOMY T'OCIIO/IAPCTBI.

47.XapakTepuCTHKa OCHOBHHMX Tpyn a30THHUX JoOpuB. OcoOmuBoCTI  iX
3aCTOCYBaHHS.

48.Knacudikarris hochopHuX J0OpPHUB, IX BIACTUBOCTI, OCOOIMBOCTI 3aCTOCYBAHHS.

49.0cHoBHi KamieBi n00puBa. Ix xapaktepucTuka. E(eKTHBHICTH 3acTOCYBaHHS
KaJlieBUX TOOPHUB B PI3HUX 30HAX.

50.Posib MiKpOEIEMEHTIB B )KUTT1 poCiauH. Mikpo100pHBa 1 yMOBH iX 3aCTOCYBaHHS.
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51.TexHomoris BHECEHHS JOOPUB. ATPOTEXHIYHI BUMOTH, TIJIAHYBAaHHS 1 OpraHizallis
BHECEHHS JOOPUB.

52.0cHoBHI BamHsHI n0oOpuBa. BmnuB BamHyBaHHS Ha BIIACTUBOCTI TPYHTIB 1
edeKTUBHICTh J0OpUB. UyT/IHBICTh PI3HUX KYJIBTYp Ha BalTHYBaHHS.

53.DakTopu KUTTS 1 iX 3HAUCHHS JJ1 KYJIbTYPHHUX POCIIHH.

54.Arpodi3uuHi BIaCTUBOCTI IPYHTY 1 X POJIb B 3¢MJIEPOOCTBI.

55.11nsxu ynpaBiiHHS POAIOYICTIO IPYHTY B IHTEHCUBHOMY 3€MJIEPOOCTBI.

56.11{o Take ciBo3MiHA 1 sIKa HOTO POJIb B MIABHUINECHHI MPOIYKTUBHOCTI 3emii. SKki
MPUYMHU BUKIMKAIOTh HEOOX1AHICTh YEPTyBaHHS KYJIBTYD.

57.HaykoBi ocHOBU 00pOOKH IPYHTY. 3a7a4i 0OpOOKU IPYHTY.

58.TexHouoriuni onepaiiii mpu 00poo1Ii rpyHTy. [Ipuiiomu 1 ciocoOu 1i BUKOHAHHSL.

59.IpyHTO3aXKCHI 3aXO0/IH.

60.ITonsTTa mpo cucreMy 3emiepoOcTBa. PO3BUTOK HAayKOBUX OCHOB CHUCTEM
3emiIepoOCTBa.

61.Epo3is rpyHTiB. OCHOBHI BUAM Ta IPUYHHH.

62.3a005109yBaHHs IPYHTIB Ta HOTO MPUYNHH.

63.OnycrenroBanHs Ta aerpanaiis rpyHTiB. OCHOBHI BUIH Ta MIPUUNHHU.

64.BTopuHHe 3acOJIeHHS TPYHTIB, HOTO IPUYUHH.

65.[1puHIMNIM oprani3ailii MOHITOPUHTY CTaHy I'PYHTIB B YKpaiHi.
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— O 0 1N DN KW

. [TopiBHsIATE POJIb PI3HUX I'PYI TBAPUH y (pOopMyBaHHI Ta PYHKIIIOHYBaHHI IPYHTIB.

. [1osICHITh BIUIMB MAaTEPUHCHKOI MTOPO/IN HA BIACTUBOCTI IPYHTY

. OxapakTepu3yiTe Ta MOPIBHINTE CIIOCOOM BU3HAYCHHS BMICT TYMYCY Y IPYHTI.

. Oxapakrepu3yiTe MpoIecH Ta poiib aepauii IpyHTy

. [lopiBHsiiTe popmMu BoaM, HasIBHI B IPYHTI.

. OxapakTepu3ynTe CHiIH, IO JIII0Th Ha MPOIEC IPYHTOYTBOPEHHS.

. ITosicHITh 3HaYCHHSI MEXaHIYHOTO CKJIAAY IPYHTY /Ui (POPMYBaHHS 1HIIUX BIACTUBOCTEH IPYHTY.
. SIki ¢pakTOpH BILIMBAIOTH HA KOJUBAHHS TEMIICPATypH IPYHTY?

. IlosICHITB, SIK pyXa€ThCsl BOJIa B IPYHTI Ta SIKI CUJIM Ha HEl A1I0Th.

. Oxapakrepu3yiTe ckiaja IpyHTY. SIKi JKeperna i pojib KOMIIOHEHTIB IPYHTY?

. [lopiBHsiite cuctemy kinacudikaiii rpyHTiB, npuiHATY B YKpaini, CIIIA ta €C.

. IlosicHITh 3HAYCHHS MTApPaMETPiB BOJIOTOCTI IPYHTY.

. OxapakTtepu3syiite pojib MOPUCTOCTI IPYHTY Ta PakTopH ii GopMyBaHHS.

. BuzHaure Ta oxapakrepusyiiTe 3Ha4eHHsI MOP(OIOTIYHUX BIACTUBOCTEH IPYHTY.

. OxapakTtepu3yiite JKepena HaAXOIKEHHS BOIU B IPYHT

. OxapakTepu3yiTe OCHOBHI IPYHTOBI TOPH30HTH

. [osIcCHITh YUHHUKH, 1110 BIUIUBAIOTh HA BMICT OPTaHIYHUX PEYOBUH y IPYHTI.

. IlosicHITH pOJTb BUBITPIOBAHHS B IPYHTOYTBOPEHHI.

. OnumiiTh ckiaj rymycy Ta BIacTUBOCTI HOTO OCHOBHUX KOMIIOHEHTIB.

. Oxapakrtepusyiite OyJI0BYy IPYHTOBOIO IPO(DLIIO Ta HOTO €JIEMEHTIB.

. [TosIcCHITh IIUISIXM YTBOPEHHSI TPYHTOBUX arperariB Ta iX 3HAYeHHS ISl IPOTYyKTUBHOCTI IPYHTY
. IlosicHITH pOTIH BOJM B IPYHTI.

. JlaiiTe BU3HAUEHHS TPYHTIB 1 MOSCHITH 1X MICIIE B IPUPOII Ta PYHKIII].

. ITosICHITB CYTHICTb 1 POJIb BOJIOYTPUMYIOUO] 3/1aTHOCTI, BOAOIIPOHUKHOCTI Ta BOAOIIHOMHOT

3IaTHOCTI BOJIH.

25.
26.
27.
28.
29.
30.
31.
32.
33.

[TosicHITH YNHHHUKY YTBOPEHHS Ta POJIb HOBOYTBOPEHH 1 IPYHTOBHX BKIIIOUEHb.
Oxapaktepu3yiTe Mpouec JTUXaHHs IPYHTY.

Oxapakrepu3yiiTe 03HaKU Ta poJib pu3ochepu.

ITosicHITh 3HaUEHHSI UIUIBHOCTI IPYHTY Ta MOPAI0K BU3HAYCHHS

OxapakTepu3yiiTe OCHOBHI [T0KUBHI €JIEMEHTH I'PYHTY Ta IX 3HAUEHHS JJIs1 POCIIHH.
[TosicHiTh QakTOpu (hOpMyBaHHS Ta IHTEpHpPETALlii KOJIbOPY Ta BOJOTOCTI IPYHTY.
[TosicHITH CyTh Ta Ipoliec OOHITYBaHHS IPYHTIB.

[TosicHiTh TepMiH 1H(LIBTPALiS Ta ONUILITh JaHUI MpoLec.

[TopiBHSIITE MPUHIMIIA OPTaHIYHOTO Ta TPAJAULIKHOTO 3eMJIEpOOCTBA 3 TOUKU 30pY BUKOPUCTAHHS

TPYHTIB.

34.
35.
36.
37.
38.
39.
40.

[TosicHITh UnHHUKK (HOPMYBaAHHS Ta POJIb CTPYKTYPH IPYHTY.

OnuuriTe JKepena HaJXOIKEHHs OpraHigYHOl pEYOBUHH B IPYHT.

[TosicHiTh QakTopH, 1110 BILTMBAIOTH HA T€HE3HC IPYHTIB, Ta iX BITHOCHE 3HAYCHHS.
[TosicHiTh MpUHIMITK KTacu(iKaLlii IPyHTIB.

Oxapakrepusyiite (HakTopH, 10 BIUTMBAIOTH Ha MPOYKTUBHICTh IPYHTY.
[TosicHiTh UnHHUKH (popMyBaHHA Ta poib pH rpyHTY

[TosicHITh MPUHIUIY MIATPUMKH MPOJTYKTUBHOCTI IPYHTIB
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INTRODUCTION

Course Training Program (CTP) of the subject "Soil Science™ is developed on the basis of
"Methodical instructions for the development and design of the Course Training Program for the
subject”, enacted by the order as of 29.04.2021 Ne 249/od and corresponding normative documents

1. EXPLANATORY NOTES

1.1. Place, objectives, tasks of the subject.

The place of the subject in the system of professional training. The subject "Soil Science™ has
fundamental importance for the formation of systemic knowledge about the biosphere. On the basis of
the acquired knowledge and skills in the discipline "Soil Science" future environmentalists will be
able to solve more important tasks of environmental quality control, soil protection, and rational use of
natural resources.

The course "Soil Science" is one of the main natural subjects that form a professional
environmentalist. This course forms the basis of theoretical and practical training of specialists and
provides the formation of the fundamental natural knowledge and skills base, without which their
successful professional activity is impossible.

The aim of teaching the discipline is to provide students with theoretical and practical
knowledge about the composition, structure and properties of soils and man-made soil formations,
patterns of their formation and development, fundamental ideas about pedobiota, its organization,
features, factors influencing soil condition, methods of protection and restoring soil fertility.

The tasks of the subject are systematic presentation of knowledge and methods for determining
the genetic types of soils, their spatial distribution, as well as the main indicators of soil properties and
condition in order to classify and distinguish them in the studied areas; forecasting possible changes in
soil properties under the influence of anthropogenic and technogenic environmental factors; selection
and application of various methods to improve soil properties in order to ensure the most rational use
in various economic activities.

1.2. Learning outcomes the subject makes it possible to achieve:

- Understand the basic environmental laws, rules and principles of environmental protection and
nature management.

- Understand the basic concepts, theoretical and practical problems in the field of natural
sciences, which are necessary for analysis and decision-making in the field of ecology, environmental
protection and optimal use of nature.

- Identify the factors that determine the formation of landscape and biological diversity.

- Be able to choose the best methods and tools for research, data collection and processing.

1.3. Competences the subject makes it possible to acquire:

- Knowledge and understanding of the subject area and professional activity.

- Ability to communicate with representatives of other professional groups of different levels
(with experts from other fields of economic activity);

- Knowledge and understanding of the theoretical foundations of ecology, environmental
protection and sustainable use of nature;

- Ability to critically comprehend the basic theories, methods and principles of natural sciences;

- Ability to conduct environmental monitoring and assess the current state of the environment.

1.4. Interdisciplinary connections.

The subject "Soil Science” is based on such subjects as “Chemistry and Biogeochemistry”,

9% ¢

“Physics”, “Biology”, “General Ecology and Neoecology”. It is also the basis for the subjects on the

subjects "Environmental monitoring”, "Organization and management of environmental activities”,
"Environmental safety"”, "Restoration of disturbed ecosystems".
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2. COURSE TRAINING PROGRAM ON THE SUBJECT

2.1. The subject content

The educational material of the subject is structured on a modular principle and consists of two
educational modules, namely:

- training module 1 *"Pedology™’,

- training module 2 ""Edaphology" each of which is a logically complete, relatively independent,
integral part of the subject, the mastering of which involves a modular test and analysis of its results.

2.2. Modular structuring and integrated requirements for each module

Module 1 “Pedology”

Integrated requirements of module 1 - know structure and composition of soils, understand
processes of soil genesis and role of living organisms in soil evolution and functioning in terms of
environment stability and be able to describe and classify soils in the field.

Topic 1. Soil as a natural body

Formation of soil science as a science. Theoretical foundations of soil science. Soil concepts
from the point of view of various scientific and applied directions of research. The role of soils in
nature. Soil sampling and preparation of samples for analysis.

Topic 2. Genesis of soils.

The concept of soil genesis according to V. Dokuchaev and G. Jenny. Processes and factors
of soil formation. Regularities of distribution of the soil formation process in space and time. The
role of living organisms and humans in soil formation processes.

Topic 3. Mineral part of the soil.

Minerals in the soil. Erosion processes as a basis for soil formation. Mechanical properties
of soils. Soil structure and texture. Factors affecting soil structure.

Topic 4. Morphological properties of soils.

Morphological description of the soil. Relationship of morphological parameters of soil with
its fertility. Methods for determining morphological properties. Structure and description of the
soil profile. Soil horizons. Types of soils.

Topic 5. Soil air and soil temperature.

Composition and properties of ground air. Factors determining gas exchange in the
atmosphere-soil system. Influence of living organisms on the composition of soil air. Respiration
and soil aeration. Soil temperature regime. Factors that determine the thermal properties of soils
and thermal processes in soils.

Topic 6. Soil moisture.

Providing soil with moisture. Ways of inflow and movement of water in the soil. Chemical
composition of soil moisture, soil solution. Water properties of soils and factors of their
formation.

Topic 7. Soil processes.

Reactions on the soil surface. Sorption processes. Soil reaction and factors influencing it.
Cation exchange. Buffering capacity of soils.

Module Ne 2 «Edaphology»

Integrated requirements of module 2 - know the interactions of soils and plant and be able to
use this knowledge for regulation of soils use and exploitation, as well as support of their fertility.

Topic 1. Organic part of the soil.

The composition of the soil organic matter. The concept of humus, its types, chemical
composition and properties. Processes of humus formation and mineralization. Factors of soil
organic matter formation. Litter and its transformation. Dehumidification of soils.

Topic 2. Living soil organisms.
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The concept of pedobiota. Group and species composition of pedobiota. The contribution of
macro-, meso- and microbiota to the processes of soil formation and functioning. Factors
affecting soil organisms. Preservation of species diversity of pedobiota.

Topic 3. Nutrients in the soil.

The main nutrients for plants. Dynamics and metabolism of nutrients. Symbiotic
connections to provide plants with nutrients. Factors determining nutrient reserves and losses.

Topic 4. Soils of Ukraine.

Classification of soils according to the standards adopted in Ukraine. The main types of
soils in Ukraine. Factors of soil formation and their spatial distribution. Characteristics of the
main types of soils.

Topic 5. Soils of Europe.

Soil typing systems in Europe and the world. World Reference Base of soil resources. Soils
of Europe. Soil formation factors and their spatial distribution. Characteristics of the main types
of soils.

Topic 6. Soil use

The main areas of soil use. Agricultural soils. Anthropozem. Urbozems. Soil degradation.
Chemicalization of soils.

Topic 7. Soil reclamation

Types and stages of reclamation. Increasing soil fertility. Combating desertification.
Sustainable practices of soil use. "Green" agriculture and organic farming in terms of impact on
soils. Planning and implementation of soil reclamation projects.

2.3. Training schedule of the subject

Academic hours
Topic Lab. Self-
Total | Lectures classess| study
1 2 3 4 5 6
Module 1 ""Pedology"
4™ semester
1.1 | Soil as a natural body 8 2 2 4
1.2 | Genesis of soils 8 2 2 4
1.3 | Mineral part of the soil 8 2 2 4
1.4 | Morphological properties of soils 8 2 2 4
1.5 | Soil air and soil temperature 8 2 2 4
16 Soil moisture 10 g 9 4
1.7 | Soil processes 8 2 2 4
1.8 | Module test 1 9 2 - 7
Total for Module 1 67 16 8 35
Module 2 ""Edaphology"’

21 Organic part of the soil 10 5 g 4
2.2 | Living soil organisms 8 2 2 4
2.3 | Nutrients in the soil 8 - 2 4
2.4 | Soils of Ukraine 8 2 2 4
2.5 | Soils of Europe 8 2 2 4
2.6 | Soil use 8 - 2 4
2.7 | Soil reclamation 8 - 2 4
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2.8 | Module test 2 10 - 2 8
Total for Module 2 68 16 8 36
Total for the subject 135 32 32 71

2.4. Home task

Home task is an extracurricular independent work of a student of educational and research
nature, which is an integral part of the program material of the course of the subject and is included
into the rating result for the test.

The home task purpose is independent study of part of the program material, its
systematization, deepening, generalization, consolidation and establishment of practical application of
knowledge and skills of a student.

Educational materials are approved by the minutes of the department, brought to the notice of a
student individually and performed in accordance with the guidelines.

2.5. Questions List for Examination

The list of questions and the content of tasks for preparation for the exam are developed by a
leading teacher of the department in accordance with the coarse training program, approved at the
meeting of the department and communicated to the students.

3. BASIC CONCEPTS OF GUIDANCE ON THE SUBJECT

3.1. Teaching methods

The following teaching methods are used in the study of the discipline: explanatory-illustrative
method; method of problem statement; reproductive method; research method.

3.2. List of references (basic and additional)

Basic literature

3.1.1. TpyHTO3HaBCTBO 3 OcHOBaMH reojorii. Hasu. moci6. / O.®.I'marenko, M.B. Kanmruk,
JL.P.ITerpenko, C.B.BitBinpkuii. K.: Opanra. — 2005. — 648 c.

3.1.2. Tuarenko O.®., ITerpenko JI.P., Kanmruk M.B. Ta in. IpynrosnasctBo. JlaGopaTopHuii
npaktukym. — K.: PBII HAY. —2000. - 170 c.

3.1.3. I'narenxo O.®. Ilerpenko JI.P., Kanmruk M.B. Ta in. [Ipaktukym 3 rpynTo3Hascta. — K.:
BII HAY. — 2002. — 230 c.

3.1.4. IlouBoBenenne W.C. Kaypuue, H.II. IlanoB, H.H. Po3oB u gp.. Ilog pen. U.C.
Kaypuuena. — 4-¢ u3zn., nepepad. u gom. — M.: Arponpommsaat, 1989.- 719 c.

3.1.5. Kpukynos B.I'. Ipyntu Ta ix poarouicts. — K.: Buma mikosa, 1993.-287c.

3.1.6. ITouBoBenenue. Yueb. st yH-TOB. B 2 yacTsax [ [Tox pen. B.A. Kosasl, b.I'. Po3anosa. Y.
1 IlouBa u mouBooOpazoBanue. — M,: Bricmas mkona, 1988.- 400 c.

3.1.7. 1o6poBonsckuit I'.B., Hukutun E.Jl. Oxonornveckue @pynkuuu nous. — M.: Uzn. Mock.
yH-Ta, 1986. — 135 c.

3.1.8. TTouBbl YKpauHBI U MOBBIIICHUS UX TUTOMOpOoaus. T.1 DKomorus, pe>kUMbI M TIPOIIECCHI,
KIaccupUKalus U TeHEeTUKO-Tpon3BocTBeHHble acniekThl [| [lox penakmueit H.C. [lonymana. — K.:
VYpoxaii, 1988.

3.1.9. ITouBbl YKpauHbl U MOBBIIIEHUS UX Togopoaus. T.1 Dkomorus, pexkuMbl M MPOLECCHI,
KJaccupuKkanus U reHeTUKO-Tpou3BoJiIcTBeHHbIe acnekThl [ [lox pemakiueit H.C. [lonymana. — K.:
VYpoxait, 1988.

Additional literature

3.1.10. Arpoexonoris [ M.M.I'opogniii, M.K. Illukyna, .M. TI'ynkoB Ta immi. Ilix pen.
M.M.T'oponusoro — K.: Buma mkona, 1993. - 414c.

3.1.11. Tlonemoii ompenenutens nouB / I[lox pen. H.M. Tlomynmanma, b.C. Hocko, B.IL
Ky3pmuuena. — K.: Ypoxaii, 1981. — 320 c.
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3.1.12. Atnac Ykpaunckoit CCP / Ilog pen. H.K.Kpynkoro, H.U.ITonynana. — K.: Ypoxaii. —
1979. - 160c.

3.1.13.  [IoyBEeHHO-3KOJOTHYECKHE  YCJIOBUS  BO3JCIBIBAHUS  CEIBCHKOXO3SIHCTBEHHBIX
CeNIbChKOX03sUCTBEHHBIX KYIbTYp./ [Tog pen. B.B.Mensenesa. — K.: JlepxxkBunas, 1959.

3.1.14. BambkoB D.®. IlouBeHHas 3KOJIOTHS CEIbCHKOXO3SWCTBEHHBIX pacTeHHMid. -  M.:
Arponpomusnar, 1986, - 204 c.

3.3. Information resources on the Internet

https://esdac.jrc.ec.europa.eu/

4. RATING SYSTEM OF KNOWLEDGE AND SKILLS ASSESSMENT

4.1. Assessment of certain types of academic work performed by the student is carried out in
points in accordance with table 4.1.

Table 4.1
Type of Academic Work Maximum Type of Academic Work Maximum
Grade Values Grade Values
4™ semester
Module 1 ""Pedology" Module 2 ""Edaphology"*
Carrying out and defending of 20 Carrying out and
tasks at lab classes (total) defending of tasks at lab 25
Home task 5 classes (total)
For carrying out module test 15 For carrying out module
Nel, a student must receive not test Nel, a student must 15
less than receive not less than
Module Test 1 15 Module Test 2 15
Total for the Module 1 40 Total for the Module 2 40
Total for modules Nel, Ne2 80
Semester Examination 20
Total for the subject 100

The credit rating is determined on a national scale) based on the results of all types of educational
activities during the semester

4.2. The kind of academic work, performed by a student, has been passed, if a student got positive
grade (Appendix 3).

4.3. The grades a student has been given for the different kinds of academic work the summed up

and the result constituting a Current Module Grade is entered into the Module Grade Register.

4.4, The Semester Module Grade and the examination grade are summed up and recalculated
according to the National system and ECTS (Appendix 5).

4.5. The Total Semester Grade is entered into a student’s record book, for example: 92/Ex/A,
87/Good/B, 79/Good/C, 68/Sat/D, 65/Sat./E, etc.

4.6. The final rating of the subject is equal to the final semester rating. The specified final rating
assessment in the subject is entered in the Diploma Supplement.
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Lecture Ne 1
Title: Soil as a natural body

Lecture Plan:

1. Formation of soil science as a science.

2. Theoretical foundations of soil science.

3. Soil concepts from the point of view of various scientific and applied directions of research.
4. The role of soils in nature.

5. Soil sampling and preparation of samples for analysis.

References:
1. White, R. E. (2006). Principles and practice of soil science : the soil as a natural resource (4th ed.).
Blackwell Publishing. 387 p.

Content of lecture

Soil science is the study of soil as a natural resource on the surface of the Earth including soil
formation, classification and mapping; physical, chemical, biological, and fertility properties of soils;
and these properties in relation to the use and management of soils.

Soil occupies the pedosphere, one of Earth's spheres that the geosciences use to organize the
Earth conceptually. The soil is at the interface between the atmosphere and lithosphere (the Earth’s
crust). It also has an interface with bodies of fresh and salt water (the hydrosphere).

Additional concepts of soil are defined in geology and engineering, hydrology, ecology,
agriculture, construction, environmental study.

Soil as a natural body

Soil is a three-dimensional body that is continuously variable. Given its complexity and strong
internal connectedness, soil ecologists regard soil as an ecosystem. Soils are limited natural resources.
They are considered renewable because they are constantly forming. But their formation occurs at
extremely slow rates.

A soil is clearly distinguished from inert rock material by:

« presence of plant and animal life;

« structural organization that reflects the action of pedogenic processes;

« capacity to respond to environmental change;

« soil properties and structure;

It is not possible to unambiguously define the boundaries of the soil body.

Components of the soil

Soil is a mixture of organic matter, minerals, gases, liquids, and organisms that together support
life.

The mineral matter derived from weathered rock consists of particles of different size, ranging
from clay (the smallest), to silt, sand, gravel, stones, and in some cases boulders. The particle density
varies according to the mineralogy, but the average density is 2.65 t/m?®.

Organic matter has a lower density of 1-1.3 t/m®, depending on the extent of its decomposition.

Soil water contains dissolved organic and inorganic solutes and is called the soil solution. While
the soil air consists primarily of N, and oxygen (Oy), it usually contains higher concentrations of
carbon dioxide (CO,) than the atmosphere, and traces of other gases that are by-products of microbial
metabolism.
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The relative proportions of the four major components — mineral matter, organic matter,
water and air — may vary widely, but generally lie within the ranges indicated.
Classification
The soil classification system contains several levels of detail, from the most general to the most
specific. Each order is based on one or two dominant physical, chemical, or biological properties that
differentiate it clearly from the other orders.
There is no single generally accepted classification of soils. Along with the international (FAO
Soil Classification, which was changed in 1998 by the WRB), many countries around the world have
national soil classification systems, often based on fundamentally different approaches. As new facts
accumulate, previously established classification systems are reviewed and refined. In the former
USSR, there were also differences between individual republics in the development of the
classification problem.
Historical points of soil study
* In China, the earliest records of soil survey (4000 years BP).
«  The knowledge of soil formed by Romans was used with little innovation, until the early 18th
century.
« In the first half of the 19" century great scientific discoveries showed soil to be a chemical
and biochemical reaction medium, able to supply nutrients to plants.
«  First classification of soils were made in geological terms.
»  The study of natural factors role in the genesis of soils was made by Dokuchaev.
» By 1950s, the philosophy of the soil as a ‘nutrient bin” was prevalent, leading to unlimited
expansion of arable land.
«  After the WWII, increased use of fertilizers and pesticides to improve yields led to
considerable pollution of soils and increased losses of nutrients and humus
«  The need to compromise between maximizing crop production and conserving a valuable
natural resource has been acknowledged since 1990s.
+  XXI century — emphasis is now placed on maintaining the soil’s natural condition by
minimizing the disturbance when crops are grown and using nature based solutions for the restoration
of soil fertility.
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Lecture Ne 2

Title: Genesis of soils.

Lecture Plan:

1. The concept of soil genesis according to V. Dokuchaev and G. Jenny.

2. Processes and factors of soil formation.

3. Regularities of distribution of the soil formation process in space and time.
4. The role of living organisms and humans in soil formation processes.

References:
White, R. E. (2006). Principles and practice of soil science : the soil as a natural resource (4th ed.).
Blackwell Publishing. 387 p.

Content of lecture

The seminal book Factors of Soil Formation (Jenny, 1941) presented the hypothesis that soil is
formed as a result of the interaction of many variables - soil-forming factors, the most important of
which are: Climate, Organic matter, Relief, Parent material, Time.

Parent material is the geologic material from which soil horizons form. Soils typically inherit
a great deal of structure and minerals from their parent material, and, as such, are often classified based
upon their contents. The driver of the process is the weathering — physical disruption of the rock
structure that exposes the constituent minerals to chemical alteration.

From Dokuchaev around 1870 and later, many pedologists in Europe and North America
regarded climate as a pre-eminent factor in soil formation. The obvious relationship between climatic
zones, with their associated vegetation, and the broad belts of similar soils that stretched roughly east—
west across Russia inspired the zonal concept of zonal, azonal and intrazonal soils.

The active components of the soil ecosystem are the plants, animals, microorganisms and
humans. They contribute to weathering of rock, provide organic matter, its transformation and shape
fertility and chemical reaction of soils

Relief (major shapes of land surface, orientation and angle of slopes) has an important
influence on the local climate, vegetation and drainage of a landscape.

Time acts on soil formation in two ways:
» value of a soil-forming factor may change with time (climatic change, new parent material,);
« extent of a pedogenic reaction depends on the time for which it has operated.

Depending on the change of soil factors with time soils are divided into monogenetic,
polygenetic and mature.

The rate of soil development is extremely variable, ranging from very rapid (several cm in 100
years or so) on volcanic ash in the tropics to very slow (1 cm per 5000 years). The rate of soil
formation sets the upper limit for an acceptable rate of soil loss by erosion and agriculture.

Key soil forming processes especially important to macro-scale patterns of soil formation are:
Eluviation, Melanization, Podsolization, Calcification, Gleization, Laterization, Salinization.
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Lecture Ne 3

Title: Mineral part of the soil.

Lecture Plan:
1. Minerals in the soil.
2. Erosion processes as a basis for soil formation.
3. Mechanical properties of soils.
4. Soil structure and texture.
5. Factors affecting soil structure.

References:

White, R. E. (2006). Principles and practice of soil science : the soil as a natural resource (4th ed.).
Blackwell Publishing. 387 p.

Bandyopadhyay, K.K., Aggarwal, P., Chakraborty, D., Pradhan, S., Garg, R.N. and Singh, R. (2012).
Practical Manual on Measurement of Soil Physical Properties. New Delhi: Division of
AgriculturalPhysics, Indian Agricultural Research Institute. 62 p.

Content of lecture

The largest component of soil is the mineral portion, which makes up approximately 45% to 49% of
the volume. It is referred to as soil matrix.

The soil matrix is the solid phase of soils, and it comprises the solid particles that make up soils.

Mineral part of soils is formed initially by the weathering of parent rock, often accompanied by
deposition of material by ice, water and/or wind.

Mineral part of soil has the following functions:

» forms a greater part of the body of soils;

« determines, through its composition, the soil texture.

» holds and supplies nutrients to the plants.

 gives support to structures

« strongly influences — through its composition — the use to which a particular soil is suited.
Soil particles can be classified by their chemical composition (mineralogy) as well as their size.

An arbitrary division is made by size-grading soil into material:

+ less than 2 mm in diameter — the fine earth,

e over 2 mm, but smaller than 600 mm — the stones or gravel,

« fragments > 600 mm, which are called boulders.
Fine earth is further differentiated into sand, silt and clay and they are often considered as the main
mineral fractions or soil separates - specific ranges of particle sizes. Most countries have their own
particle size classifications.

Soil texture is a summation of proportions of sand, silt and clay content.

Soil texture is a very stable characteristic that influences soil biophysical properties. Soil texture is
interrelated with the soil fertility and quality in the long term.

Determining soil texture is often aided with the use of a soil texture triangle plot. Soil texture has both
quantitative and qualitative descriptions.
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From the knowledge of soil texture it is possible to infer the efficiency of accumulation or loss of
nutrients and other components, parent material, water and thermal properties of soil, the ease and cost
of cultivation.

Soil minerals are derived from two principal mineral types.

* Primary minerals, such as those found in sand and silt, are those soil materials that are similar
to the parent material from which they formed. They are often round or irregular in shape.
These are Pyroxene minerals, Amphibole minerals, Mica type minerals, Feldspars and
Quartz

« Secondary minerals, on the other hand, result from the weathering of the primary minerals,
which releases important ions and forms more stable mineral forms such as silicate clay. Clays
have a large surface area, which is important for soil chemistry and water-holding capacity.
These are phyllosilicates, aluminosilicates, oxides, hydroxides, carbonates, sulfates,
phosphates, halides.

Lecture Ne 4

Title: Morphological properties of soils.

Lecture Plan:
1. Morphological description of the soil.
2. Relationship of morphological parameters of soil with its fertility.
3. Methods for determining morphological properties.
4. Structure and description of the soil profile.
5. Soil horizons. Types of soils.

References:

Carter, M.R., Gregorich, E.G. (Eds.). (2007). Soil Sampling and Methods of Analysis (2nd ed.). CRC
Press. 1264 p.

Jahn, R., Blume, H.P., Asio, V.B., Spaargaren, O., Schad, P. (2006). Guidelines for soil description
(4th ed.). Rome: FAO. 109 p.

Bandyopadhyay, K.K., Aggarwal, P., Chakraborty, D., Pradhan, S., Garg, R.N. and Singh, R. (2012).
Practical Manual on Measurement of Soil Physical Properties. New Delhi: Division of
AgriculturalPhysics, Indian Agricultural Research Institute. 62 p.

Jones, J. B. (2001). Laboratory guide for conducting soil tests and plant analysis. CRC Press. 382 p.

Content of lecture

Soil morphology is the field observable attributes of the soil within the various soil
horizons and the description of the kind and arrangement of the horizons. Field observations with
the unaided eye or with a hand lens are considered macromorphology, whereas observations
utilizing a microscope are considered micromorphology.

Morphological properties of soil determined in the field are:
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« Color is a major morphological attribute, characterizing many its properties.
Prevailing color, saturation and tints are defined. Typical color scales are those by
Zakharov and Muncell.

« Humidity is estimated, using five degree scale of natural retained moisture content.

« Structure is a complex of aggregates (structural singularities) of different size, form,
composition and their mutual location in a soil type.

« Compactness is external representation of soil porosity and density.

» Distribution of roots and tracks of earth-boring animals,

« New formations are morphologically formed chemical compounds clearly isolated
from the containing soil mass, they are evidence of soil genesis.

* Inclusions are the elements of soil mass, unconnected with the process of soil
genesis.

Using the field methods, some physical properties of soil (humidity, soil grading) and
chemical properties are determined (presence of carbonates (reaction with 10% solution of
hydrochloric acid).

Soil profile is defined as the vertical section of the soil from the ground surface downwards
to where the soil meets the underlying rock.

By examining a soil profile, we can gain valuable insight into soil fertility. As the soil
weathers and/or organic matter decomposes, the profile of the soil changes.

A soil profile is divided into few major parts:

« Litter is dead plant material.

» Regolith includes all of the weathered material within the profile. The regolith has two
components - solum, or pedolith, and saprolith, also referred to as parent material.

« Bedrock — the solid, consolidated rocks, not involved in soil genesis processes.

A soil horizon makes up a distinct layer of soil. The horizon runs roughly parallel to the
soil surface and has different properties and characteristics than the adjacent layers above and
below.

Thus, the soil profile is a vertical section of the soil that depicts all of its horizons.

It is the properties and sequence of soil horizons within a soil profile, which define the type
of soil.

Separation of soil horizons is conditioned by soil genesis processes, which fall into 4 broad
categories: addition, loss, translocation and transformation.

In these terms the following master horizons are defined and marked:

O horizon — organic, which represents the litter;

A horizon — the topsoil, which is the site containing the greatest physical, chemical, and
biological activity;

E horizon - eluvial horizon, the leached lower regions of the topmost soil layer — transition
between A and B horizon.

B horizon — the subsoil, which is the region of deposition where iron oxide, clay particles,
and small amounts of organic material reaching from the A horizon are found. It’s also less
weathered than the topsoil.

C horizon — the saprolith, soil base, or parent material, which represents the donator of the
soil mineral skeleton.

R horizon — the bedrock.

Buried soils - a fully formed profile may have developed in an area only to be buried by
wind- or water-deposited sediments which later formed into another soil profile.

Transitional horizons

A horizon that combines the characteristics of two horizons is indicated with both capital
letters, the dominant one written first.
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There is no set order for these horizons within a soil. Some soil profiles lack some horizons and
some may have all of them.

There are some generalized concepts of how soil layers develop with time; but due to the
variability of natural processes over geologic time, generalized concepts are sometimes overly
general. Knowing something about the geomorphic history of the area being investigated helps unlock
the landscape history the soils show.

Lecture Ne 5
Title: Soil air and soil temperature

Lecture Plan:

1. Composition and properties of soil air.

2. Factors determining gas exchange in the atmosphere-soil system.

3. Influence of living organisms on the composition of soil air.

4. Respiration and soil aeration.

5. Soil temperature regime.

6. Factors that determine the thermal properties of soils and thermal processes in soils.
References:

White, R. E. (2006). Principles and practice of soil science : the soil as a natural resource (4th ed.).
Blackwell Publishing. 387 p.

Bandyopadhyay, K.K., Aggarwal, P., Chakraborty, D., Pradhan, S., Garg, R.N. and Singh, R. (2012).
Practical Manual on Measurement of Soil Physical Properties. New Delhi: Division of
AgriculturalPhysics, Indian Agricultural Research Institute. 62 p.

Jones, J. B. (2001). Laboratory guide for conducting soil tests and plant analysis. CRC Press. 382 p.

Content of lecture

Soil gases are the gases found in the air space between soil components. The primary soil
gases include nitrogen, carbon dioxide and oxygen, just like in the atmosphere, but proportions
are different.

Some environmental contaminants below ground produce gas which diffuses through the
soil such as from landfill wastes, mining activities, and contamination by petroleum
hydrocarbons which produce volatile organic compounds.

Factors affecting the composition of soil air:

* Depth of soil

» Structure of soil

« Type of crop

« Microbial activity

» Seasonal variations

» Temperature

« Soil management

« Compactness

» Moisture content

« Amount of organic matter
Soil aeration is the process by which air from the atmosphere replaces air in soils.
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Measurements of soil aeration fall into three categories:
- "capacity" — volume of gas-filled void space;
- "intensity" — partial pressure or concentration of oxygen (or other gases) in the voids;
- "transport rate* — the rapidity at which oxygen can be supplied to a point in the soil.
Soil aeration affect Oxidation - Reduction (Redox) potential (Eh) of soil, which indicates
the oxidation and reduction states of soil system.
Soil Aeration shapes soil comfort as a habitat by affecting the following factors:
» Solil properties
« Organic matter decomposition
* Nutrients provision
« Oxidation and reduction of inorganic elements
» Formation of toxic material
« Plant and root growth
» Microorganism population and activity
« Development of plant diseases
Soil respiration is a key ecosystem process that releases carbon from the soil in the form of
carbon dioxide. Carbon is stored in the soil as organic matter and is respired by plants, bacteria,
fungi and animals. When this respiration occurs below ground, it is considered soil respiration.
The amount of soil respiration that occurs in an ecosystem is controlled by several factors:
temperature, moisture, nutrient content, cultivation and cropping practices
Sources of carbon dioxide in soil are: the Krebs cycle, Fermentation, Root respiration,
Rhizosphere respiration, Soil animals.
Soil respiration rates can be largely affected by human activity:
+ Changes in land use
+  Climate warming
+ Changes in precipitation
* Nitrogen fertilization
The exchange of gases between soil air and atmosphere is facilitated by 3 mechanisms:
1. Dissolved O is carried into the soil by percolating rainwater. The contribution is small
owing to the low solubility of O2 in water (0.028 mL/mL at 25°C and 1 atm. pressure);
2. The mass flow of gases due to pressure changes of 0.1-0.2 kPa created by wind
turbulence over the surface; and
3. The diffusion of gas molecules through the soil pore space
The sources of heat for soil are:
 solar radiation (external),
* heat released during microbial decomposition of organic matter and
« respiration by soil organisms including plants interior of the Earth (the internal source
of heat), which is negligible.
Thermal properties of Soil are characterized via: Soil heat capacity, Thermal
conductivity, Thermal diffusivity.
Factors affecting soil temperature are Environmental factors and Soil factors
The soil temperature requirements of plants vary with the species.
Subsurface temperatures lag behind changes in surface temperatures. This occurs on daily
and yearly cycles. The variations (maximum - minimum) in subsurface temperatures are also less.
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Lecture Ne 6

Title: Soil moisture

Lecture Plan:
1. Providing soil with moisture.
2. Ways of inflow and movement of water in the soil.
3. Chemical composition of soil moisture, soil solution.
4. Water properties of soils and factors of their formation.

References:

White, R. E. (2006). Principles and practice of soil science : the soil as a natural resource (4th ed.).
Blackwell Publishing. 387 p.

Carter, M.R., Gregorich, E.G. (Eds.). (2007). Soil Sampling and Methods of Analysis (2nd ed.). CRC
Press. 1264 p.

Moorberg, C.J., Crouse, D.A. (2017). Soils Laboratory Manual, K-State Edition. NPP eBooks. 148 p.
Jones, J. B. (2001). Laboratory guide for conducting soil tests and plant analysis. CRC Press. 382 p.

Content of lecture

Soil water is the medium from which all plant nutrients are assimilated by plants.

Soil water, sometimes referred to as the soil solution, is the interface between soil and the other three
active environmental compartments — atmosphere, biota, and hydrosphere.

The soil solution differs from other aqueous solutions in that it is not electrically neutral and usually
contains more cations than anions.

Forces affecting on soil water:
» Adhesion — attracts water to soil particles, called “matrix force”
* lonsin solution - attracts water to ions, called “osmotic force”
* Gravity - pulls water downward, called “gravitational force”

Soil water potential or soil water tension - amount of work required to move water, expressed
in bars or Pascals. Water moves from areas of higher water potential (wetter) to areas of lower water
potential (drier).

Soil potentials: Matrix, Gravitational, Hydrostatic, Osmotic potential.

Capillary action, also referred to as capillary motion or capillarity, is a combination of
cohesion/adhesion and surface tension forces. Capillarity is the primary force that enables the soil to
retain water, as well as to regulate its movement.

The atmospheric precipitations and condensation of atmospheric moisture, water of irrigation
and groundwater can be the sources of water in soil.

Of the rain that reaches the soil surface, some may soak in while the remainder initially ponds on
the surface and then runs off — this is called surface runoff or overland flow.

Movement of water into the soil from above is called infiltration. Subsurface lateral flow or
interflow can also occur through soil on slopes, or when vertical flow into the subsoil is impeded.

Stages of infiltration:

e wetting a dry soil,
e saturation;
e ponding on the surface
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e infiltration - further downward movement of water at a constant rate, which determines
the

As water penetrates a dry soil, the wetted soil takes a darker color in contrast to its original light
appearance. The region of rapid change in color resulting from an increased water content is called the
wetting front.

Types of soil water:

e Free water is present in soil in two forms - gravitational and capillary. Water of this
category can freely move in soil and carries out the function of substance transport.

e Bound water is firmly retained by soil particles due to sorption or chemical bounds and
is inaccessible to plants. It includes Chemically bound, Hygroscopic water, Film water

e Water Vapors are important for maintain healthy soil chemistry. This type of water not
only helps in maintaining the optimum temperature in the soil, but also allows healthy
intake of nutrients by the plant. Ability of soil to sorb vaporous water is named
hygroscopicity.

Water availability for plants is different depending on the type of water, with Gravitational
water not useful for the plants, Capillary water providing most of the moisture for plant growth, and
Hygroscopic water and Water vapor are unavailable to plants.

Levels of Water in Soil: Saturation Point, Field Capacity, Wilting Point, Temporary wilting
point, Ultimate wilting point, Available Soil Water or Available Water Capacity, Total Plant
Available Water.

Water Properties of Soil:

e Water holding capacity or water retention capacity is volume of water, which soil can
contain at the complete filling of all pores.

e The permeability of soil describes how water and air are able to move through the soil.

e Water lifting capacity is the ability of soil to cause the ascending movement of the
moisture contained in it due to capillary forces.

Measuring Water Content in Soil

e Indirect methods - Measurement of water potential or stress or tension under which water is
held by the soil:. Gypsum block, Tensiometer, Neutron probe, Pressure plate and pressure
membrane apparatus

e Direct methods — measuring moisture content in soil — wetness: Gravimetric Method, Using
Methyl Alcohol, Volumetric Method
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Lecture Ne 7

Title: Soil processes

Lecture Plan:
1. Reactions on the soil surface.
2. Sorption processes.
3. Soil reaction and factors influencing it.
4. Cation exchange.
5. Buffering capacity of soils.

References:
White, R. E. (2006). Principles and practice of soil science : the soil as a natural resource (4th ed.).
Blackwell Publishing. 387 p.

Content of lecture

Negative and neutral charges found around soil minerals influences the soil’s ability to retain
important nutrients, such as cations, contributing to a soils cation exchange capacity (CEC).

Specific surface area (SSA) is a property of solids defined as the total surface area of soil per unit of
mass. It is a physical value that can be used to determine the efficiency of adsorption and reactions on
soil surfaces.

Specific surface is an important parameter, as it affects:
« water holding capacities,
« adsorption of contaminants,
« swell potential,
*  nutrient provision,
»  cation exchange capacity,
» volatile organic vapor adsorption.

Organic and inorganic cations and anions are adsorbed on soil surfaces. The cation and anion charge
adsorbed gives rise respectively to a cation exchange capacity (CEC) and anion exchange capacity
(AEC) in cmol charge per kg.

CEC is a useful indicator of soil fertility because it shows the soil's ability to supply three important
plant nutrients: Ca, Mn, K.

The stronger the colloid's negative charge, the greater its capacity to hold and exchange cations.
Humus and clay particles (depending on the structure) have the highest CEC, while sand has no charge
and no CEC.

Buffering capacity is defined as the soil's capacity to maintain a relatively stable pH despite the
presence of acidifying or alkalizing factors. Soil buffering capacity is caused by the protonation of
minerals and organic material that occurs in the soil or is intentionally added to the soil.
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Lecture Ne 8

Title: Organic part of the soil

Lecture Plan:

The composition of the soil organic matter.

The concept of humus, its types, chemical composition and properties.
Processes of humus formation and mineralization.

Factors of soil organic matter formation.

Litter and its transformation.

Dehumidification of soils.

o whE

References:

White, R. E. (2006). Principles and practice of soil science : the soil as a natural resource (4th ed.).
Blackwell Publishing. 387 p.

Carter, M.R., Gregorich, E.G. (Eds.). (2007). Soil Sampling and Methods of Analysis (2nd ed.). CRC
Press. 1264 p.

Moorberg, C.J., Crouse, D.A. (2017). Soils Laboratory Manual, K-State Edition. NPP eBooks. 148 p.
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Content of lecture

Soil organic matter is the fraction of the soil that consists of plant or animal tissue in various
stages of breakdown (decomposition). Most of our productive agricultural soils have between 3 and
6% organic matter.

Soil organic matter (SOM) is difficult to measure directly, so laboratories tend to measure and
report SOC - Soil organic carbon, - is a measureable component of soil organic matter.

SOM is divided into ‘living’ and ‘dead” components and can range from very recent inputs, such
as stubble, to largely decayed materials that are thousands of years old.

For practical purposes, organic matter may be divided into:

e Aboveground fraction organic matter comprises plant residues and animal residues;
e Belowground fraction organic matter consists of living soil fauna and microflora, partially
decomposed plant and animal residues, and humic substances.

It is also divided into dissolved, particulate, resistant SOM and humus.

SOM serves few functions:

e a “revolving nutrient fund”,
e an agent to improve soil structure,
e a protector that minimizes erosion.

Organic matter is made up of different components that can be grouped into three major types by

their contribution to soil fertility:
e Plant residues and living microbial biomass.
e Active soil organic matter also referred to as detritus.
e Stable soil organic matter, often referred to as humus.

Non-humic organic molecules are released directly from cells of fresh residues, such as proteins,
amino acids, sugars, and starches. This part of soil organic matter is the active, or easily decomposed,
fraction. This active fraction is influenced strongly by weather conditions, moisture status of the soil,
growth stage of the vegetation, addition of organic residues, and cultural practices, such as tillage. It is
the main food supply for various organisms in the soil.
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Humus is the remaining part of organic matter that has been used and transformed by many
different soil organisms, it consists of different humic substances: Fulvic acids, Hymatomelanic
acids, Humic acids, Humin.

The different fractions of SOM (dissolved, particulate, humus and resistant) turn over at vastly
different rates. SOM is primarily a result of inputs minus losses.

Factors affecting SOM cycling: Soil texture, Climate, Land and soil management, Topography,
Salinity and acidity, Human interventions.

Lecture Ne 9

Title: Living soil organisms

Lecture Plan:
1. The concept of pedobiota.
2. Group and species composition of pedobiota.
3. The contribution of macro-, meso- and microbiota to the processes of soil formation and
functioning.
4. Factors affecting soil organisms.
5. Preservation of species diversity of pedobiota.

References:

Nielsen, U. (2019). Approaches to Studying Soil Fauna and Its Functional Roles. In Soil Fauna
Assemblages: Global to Local Scales (Ecology, Biodiversity and Conservation, pp. 86-120).
Cambridge University Press.
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Content of lecture

Soil is a heterogeneous habitat with constantly changing environmental conditions for organisms
growth. Soil also consists of numerous microsites with nutrient, moisture, pH, and Eh levels varying in
very short distances (mm or mm) and overtime. The consequence of chemical and physical
heterogeneity of soil is that soil harbors the greatest diversity of life.

Soils are the stomach of the earth, consuming, digesting, and cycling nutrients and organisms.

Living organisms present in soil include representatives of almost any taxonomic group, living
on the planet.

The rhizosphere is the narrow region of soil or substrate that is directly influenced by root
secretions and associated soil microorganisms known as the root microbiome.

Functions of rhizosphere:

e nutrient cycling and disease suppression;

e space to produce allelochemicals;

e selective pressures for the communities and plant growth

Soil organisms classification:

According to size (macro-, meso- and microfauna);

Mode of nutrition (heterotrophs and autotrophs);

Requirement for molecular O2 (aerobes, facultative anaerobes and obligate anaerobes).

Life strategies and how closely they are linked with soil.

Collectively, the mass of organisms in a given volume or mass of soil is referred to as soil
biomass.

Because the macro- and mesofauna can be physically separated from the soil, their mass can be
measured directly and is usually expressed as kg (liveweight) per ha to a certain depth.
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Microorganisms are intimately mixed with the SOM and, being very small, are difficult to
isolate for counting or weighing. For this group, called the soil microbial biomass, the methods used
to measure numbers and/or mass include:

* Direct observations of organisms;

* Physiological or biochemical methods.

Soil microorganisms are classified into seven different categories; bacteria, fungi, virus, blue-
green algae, actinomycetes, protozoa, and nematodes. Each of these groups has different characteristic
features and their role in the soil they inhabit.

The action of mesofauna in physically breaking down organic matter into smaller particles is
much more important than the chemical alteration caused by their digestive processes.

For this reason, the mesofauna have collectively been called reducers to distinguish them from
the microflora, or decomposers, which cause chemical alteration through the action of intracellular
and extracellular enzymes.

The most important mesofauna involved in the turnover of SOM are mites, springtails
(collembola), rotifers, tardigrades, small araneidae (spiders), pseudoscorpions, potworms, insect
larvae, small isopods and myriapods.

Macrofauna are defined as being larger than 2mm in size. This group includes larger animals
such as badgers, rabbits and gophers, which all spend a part of their life in the soil, as well as moles,
snails, slugs, earthworms, ants, termites, millipedes, woodlice, which all spend most of their life in the
soil.

Burrowing animals such as earthworms, ants and millipedes create their own living space by
burrowing into the soil. This way they also reshape soil and improve its structure.

The most important macrofauna involved in the turnover of SOM are the arthropods and
annelids.

The majority of organisms present in soil are considered to be beneficial to higher plants. But
some of them can lead to negative effects, resulting in poor plant health, low fertility and poor yields:
cause different forms of plant diseases, release toxins, damage roots, etc.

Beneficial microorganisms, which are present in suppressive soils, are able to act against
pathogens.

Not fertility related roles of soil biota: Bioweathering and Bioremediation.

There is increasing concern regarding the possible decline of soil biodiversity, even though there
is only limited data available showing this.

Except the physical loss of soil, or other soil degradation processes, many factors can lead to loss
of biodiversity.
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Lecture Ne 10
Title: Nutrients in the soil

Lecture Plan:
1. The main nutrients for plants.
2. Dynamics and metabolism of nutrients.
3. Symbiotic connections to provide plants with nutrients.
4. Factors determining nutrient reserves and losses.

References:

White, R. E. (2006). Principles and practice of soil science : the soil as a natural resource (4th ed.).
Blackwell Publishing. 387 p.

Jones, J. B. (2001). Laboratory guide for conducting soil tests and plant analysis. CRC Press. 382 p.

Content of lecture

Nutrient is a chemical element that is necessary or beneficial for plant growth or some other

life-cycle process such as reproduction.
For a nutrient to be classed as essential, it must either be necessary for the plant to complete
its life-cycle or it must be part of an essential plant component such as cell structures or a
metabolic process, the chemical processes that occur within living organisms, such as
photosynthesis (Koch’s postulate).

There are 17 elements without which green plants cannot grow normally and reproduce. On the
basis of their concentration in plants, these essential elements are subdivided into:

» macronutrients C, H, O, N, P, S, Ca, Mg, K and Cl which occur at concentrations > 1000
mg/kg (plant dry matter basis); and

* micronutrients Fe, Mn, Zn, Cu, B, Ni and Mo which are generally < 100 mg/kg

Plants take up essential elements from the soil through their roots and from the air (mainly
consisting of nitrogen and oxygen) through their leaves.

Nutrient uptake in the soil is achieved by cation exchange by three routes:

e Transmembrane route: out of one cell, across a cell wall, and into another cell

e Symplastic route: via the continuum of cytosol

e Apoplastic route: via the cell walls and extracellular spaces

There are three fundamental ways plants uptake nutrients through the root:

e Simple diffusion occurs when a nonpolar molecule, such as 02, CO2, and NH3 follows a
concentration gradient, moving passively through the cell lipid bilayer membrane without
the use of transport proteins.

e Facilitated diffusion is the rapid movement of solutes or ions following a concentration
gradient, facilitated by transport proteins.

e Active transport is the uptake by cells of ions or molecules against a concentration gradient.

Water potential plays a key role in a plant's nutrient uptake.

Microorganisms are indirectly and directly involved in the provision of nutrients to plants.

N, P, and K, just like secondary and tertiary nutrients (Ca, Mg. S) have their specific circulation
routes, facilitated by physical, chemical and biological processes.

Those elements whose total concentration in the soil is normally < 1000 mg/kg are called trace
elements. They fall into three categories:

1. The micronutrients Cu, Zn, Mn, B, Ni and Mo;

2. Elements such as Se, I and Co which are essential for animals;

3. Elements such as Li, Be, As, Hg, Cd and Pb, which are toxic to either group.
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Lecture Ne 11
Title: Soils of Ukraine

Lecture Plan:

1. Classification of soils according to the standards adopted in Ukraine.
2. The main types of soils in Ukraine.

3. Factors of soil formation and their spatial distribution.

4. Characteristics of the main types of soils.

References:
I'pynT YKpainu: BIaCTUBOCTI, T€HE3UC, MEHEDKMEHT POAIOUOCTi: HaBd. moci6. / pexa. B. 1. Kymuuk ;
Crninsauit eBponeiicbkuii mpoekt TEMITYC TACIC. - K. : Konnop, 2007. - 414 c.

Content of lecture

Soils of different types have been formed on the territory of Ukraine in accordance to the
latitudinal zonation, i.e. soils change from north to south.

Main sources of information on the status of soil resources in Ukraine are materials of large-
scale soil survey, soil monitoring, and agrochemical certification of agricultural lands by the National
Academy of Agrarian Sciences of Ukraine.

Soil classification is the grouping of soils according to them basic properties, genesis and other
characteristics. Development of soil classification includes the following stages:

« establishing principles and approaches to grouping;

+ isolation of taxa;

« development of the nomenclature of soils — system of names

» making scheme and list of soils;

« definition of rules of diagnostics of soils, in particular signs on which soils can be found in
nature and attributed to one or another classification unit;

 soil mapping.

Genetic type of soil - a group of soils that develop in similar biological, climatic, hydrological
conditions on a particular group of soil-forming rocks and are characterized by a pronounced
manifestation of the main process of soil formation.

The name of the soil according to its properties and classification position is called the
nomenclature of the soil. The soil name is based on values by all taxonomic units. Being rather
cumbersome, it gives the full picture of the soil composition, structure and characteristics. In field
research, the name of the soil is considered complete, consisting of the definition of type, subtype,
Genus, species, subspecies, case and category.

Soil Geography is a branch of soil science that studies the patterns of formation and spatial
distribution of soils.

The soil cover of Ukraine is very diverse. The nomenclature of soils, which is adopted in large-
scale soil mapping, has about 650 species. If we take into account the varieties in terms of particle size
distribution, parent rock, degree of erosion, salinity, etc., the number of soil individuals increases to
several thousand. Along with very diverse in terms of soil areas, such as Polissya, Forest-Steppe,
mountain provinces, in the vast expanses of the steppe, occupying almost half of the country, the soil
cover is quite monotonous over long distances.

The major soil types of Ukraine are chernozems, podzols, soddy-podzolic, meadow, grey-forest,
brown, peat, chestnut soils, and solonetz and solonchak.
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Lecture Ne 12

Title: Soils of Europe

Lecture Plan:

Soil typing systems in Europe and the world.
World Reference Base of soil resources.

Soils of Europe.

Soil formation factors and their spatial distribution.
Characteristics of the main types of soils.

arLONE

References:
Soil Atlas of Europe. European Soil Bureau, 2005.

Content of lecture

The characteristics and vertical arrangement of soil horizons can vary greatly from place to
place, often over surprisingly short distances. This is because of the diverse range of surface geological
materials across Europe, combined with the geographic variability of the environmental weathering
processes that alter them.

It is this complexity across Europe that gives rise to the incredible diversity of soil. The same
type of geological material will have a different arrangement of soil horizons in a Mediterranean
environment than it will in Scandinavia or under intensive lowland agriculture than under ancient
woodland

Classification is the procedure to arrange soil into groups, categories or, as the word implies,
classes, relevant to a specific purpose. The principles of classification differ between fields of study
and with passing time. For example:

ea fundamental soil scientist would consider soil classes matching the processes and

mechanisms driving soil formation and geographical distribution;

eenvironmental scientists use soil types grouped according their ecological functioning,

biological activity, buffering and water filtering capabilities;

eengineers need soil groups according to different building carrying capacities, roads

construction, swelling and shrinking properties while agronomists wish to have information
on crop suitability, responses to various chemicals and management practices.

The WRB has been adopted as the official soil classification system and accepted as a common
scheme of soil databases of the European Union. The WRB is not meant to replace national soil
classification systems but serves as a common denominator through which national soil classification
systems can be compared and correlated.

The WRB is a two-level system of soil classification with 30 Soil Reference Groups and a series
of uniquely defined qualifiers for specific soil characteristics.

For describing and defining soils the WRB exploits the following nomenclature:

* soil characteristics comprise single observable or measured parameters;

* soil properties are a combination of characteristics indicating soil-forming processes;

» soil horizons represent three-dimensional bodies containing one or more soil properties;

Soil horizons and properties are used to describe and define soil classes if they are considered as
being “diagnostic”.

Twenty four soil reference groups represent the soil of Europe, 80% of the global range of soil
types.
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Organic soils, such as peat, are brought together in one soil reference group called HISTOSOLS.
Man-made soils, which are strongly affected by human intervention are aggregated to the
ANTHROSOLS.

Mineral soil whose formation is conditioned by the particular properties of their parent material
are subdivided in to the ANDOSOLS of volcanic regions, the sandy ARENOSOLS heavy clayey
VERTISOLS of waterlogged areas with a high clay content.

Mineral soils whose formation was influenced by their topographic setting range from the

FLUVISOLS, which show stratification or other evidence of recent alluvial sedimentation, non-
stratified GLEYSOLS in waterlogged areas and shallow LEPTOSOLS over hard rock or highly
calcareous material, to the deeper REGOSOLS, which occur in unconsolidated materials.

Soils that are only moderately developed on account of their young pedogenetic age are referred
to as CAMBISOLS.

PLINTHOSOLS are marked by the presence of a mixture of clay and quartz, while deeply
weathered FERRALSOLS have a very low cation exchange capacity and are virtually devoid of
weatherable minerals. ALISOLS have high cation exchange capacity and much exchangeable
aluminium, NITISOLS have deep profiles in relatively rich parent material, ACRISOLS develop on
acid parent rock with a clay accumulation horizon, low cation exchange capacity and low base
saturation while LIXISOLS possess a low cation exchange capacity but high base saturation
percentage.

Soil in arid and semi-arid regions are differentiated to either SOLONCHAKS with a high content
of soluble salts, SOLONETZ with a high percentage of adsorbed sodium ions, GYPSISOLS with a
horizon of secondary gypsum enrichment, DURISOLS with a layer or nodules of soil material that is
cemented by silica and CALCISOLS with secondary carbonate enrichment.

Soils that occur in the steppe zone between dry and humid temperate climates where vegetation
consists of ephemeral grasses and dry forest classify to three Reference Soil Groups: CHERNOZEMS
with deep, very dark surface soil and carbonate enrichment in the subsoil, KASTANOZEMS with less
deep, brownish surface soils and carbonate and/or gypsum accumulation at some depth and the
PHAEOZEMS, the dusky red soils of prairie regions with high base saturation but no visible signs of
secondary carbonate accumulation.

The brownish and greyish soils of humid temperate regions include the acid PODZOLS with a
bleached eluviation horizon, PLANOSOLS with a bleached topsoil over dense, slowly permeable
subsoil, base-poor ALBELUVISOLS with a bleached eluviation horizon tonguing into a clay-enriched
subsurface horizon, base-rich LUVISOLS with a distinct clay accumulation horizon and UMBRISOLS
with a thick, dark, acid surface horizon that is rich in organic matter.

Soil of permafrost regions that shows signs of ‘cryoturbation’ (i.e. disturbance by freeze-thaw
sequences and ice segregation) are assembled in one soil reference group, the CRYOSOLS.
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Lecture Ne 13

Title: Soil use

Lecture Plan:

1. The main areas of soil use.

2. Agricultural soils.

3. Anthropozem. Urbozems.

4. Soil degradation.

5. Chemical pollution of soils.

6. Principles of environmental protection

References:
White, R. E. (2006). Principles and practice of soil science : the soil as a natural resource (4th ed.).
Blackwell Publishing. 387 p.

Content of lecture
Soil provides the structural support to plants used in agriculture and is also their source of water
and nutrients. Function of soils:

Food and other biomass production.
Environmental Interaction.
Biological habitat and gene pool.
Source of raw materials.

Physical and cultural heritage.
Platform for man-made structures.

The major land use practices, involving soils and their potential include: agriculture (cropping
and pasture), forestry, gardening, park and landscape design, recultivation, waste management.
Agriculture encompasses crop and livestock production, aquaculture, fisheries and forestry for
food and non-food products. Almost all branches of agriculture depend on soils and their productivity.
Agriculture has multiple environmental issues, many of which involve soils:

Irrigation

Pesticides pollution

Plastics pollution

Climate change contribution
Deforestation

Genetic engineered organisms
Soil degradation

Tillage erosion

Waste

Anthrosol (or anthropogenic soil) is a type of soil that has been formed or heavily modified due
to long-term human activity, such as from irrigation, addition of organic waste or wet-field cultivation
used to create paddy fields.

Such soils can be formed from any parent soil, and are commonly found in areas where
agriculture has been practiced for centuries. Anthrosols can be found worldwide, though they tend to
have different soil horizons in different regions.
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Urban soils is a class of Anthropic soils, a term already used in several classification systems.
Urban soils are soils extensively influenced by human activities, found mostly but not only in urban
areas. They include:

1) soils that are composed of a mixture of materials differing from those in adjacent agricultural
or forest areas, and that may present a surface layer greater than 50 cm, highly transformed by human
activity through mixing, importing, and exporting material, and by contamination;

2) soils in parks and gardens that are closer to agricultural soils but offer different composition,
use, and management than agricultural soils;

3) soils that result from various construction activities in urban areas and that are often sealed.

According to this definition, urban soils are essentially under strong human influence in urban
and suburban environments; they may exert a strong effect on human health, on plants and soil
organisms, and on water infiltration. They are differentiated from other strongly influenced soils such
as those found in quarries, mines, and mine tailings, and airfields away from cities. However, it is
sometimes difficult to set a clear boundary between urban soils and agricultural soils.

Soil degradation is the decline in soil condition caused by its improper use or poor
management, usually for agricultural, industrial or urban purposes.

Soil degradation causes include agricultural, industrial, and commercial pollution; loss of arable
land due to urban expansion, overgrazing, and unsustainable agricultural practices; and long-term
climatic changes.

Soil degradation can be classified into four main types of degradation: water erosion, wind
erosion, chemical deterioration and physical deterioration.

Soil pollution is the presence of toxic chemicals (pollutants or contaminants) in soil, in high
enough concentrations to pose a risk to human health and/or the ecosystem.

Common contaminants in urban soils include pesticides, salts, petroleum products, radon,
asbestos, heavy metals and persistent organic pollutants.

Heavy metals and other soil contaminants can adversely affect the activity, species composition
and abundance of soil microorganisms, thereby threatening soil functions such as biochemical cycling
of carbon and nitrogen.

Soil contaminants can also become less bioavailable by time, and microorganisms and
ecosystems can adapt to altered conditions. Soil properties such as pH, organic matter content and
texture are very important and modify mobility, bioavailability and toxicity of pollutants in
contaminated soils. The same amount of contaminant can be toxic in one soil but totally harmless in
another soil.

The principles of soil conservation are to: apply soft agricultural practices (crop rotation,
reduced tillage, mulching, cover cropping and cross-slope farming), preserve soil life and organic
matter, manage surface runoff, protect bare exposed soil surfaces, and highly susceptible sites (e.g.
steep slopes), and. protect downstream watercourses from sedimentation and pollution.
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Lecture Ne 14

Title: Soil reclamation

Lecture Plan:

1. Types and stages of reclamation.

2. Increasing soil fertility.

3. Combating desertification.

4. Sustainable practices of soil use.

5. "Green" agriculture and organic farming in terms of impact on soils.

6. Planning and implementation of soil reclamation projects.
References:

White, R. E. (2006). Principles and practice of soil science : the soil as a natural resource (4th ed.).
Blackwell Publishing. 387 p.
Powers, M. (2021). Regenerative Soil. 2nd ed. Permaculturepowers. 270 p.

Content of lecture

The factors affecting soil productivity include all those which affect the physical, chemical
and biological conditions of the soil environment in which plants grow. They include all the
practices that affect fertility, the water and air relationships and the activity of the biological
agents such as insects, pests, diseases and microorganisms.

Non-manageable factors: may be called as genetic or hereditary factors, which cannot be
manipulated. They define initial level of soil fertility, which can be built up by managing other
factors: soil type, soil texture, topography, climatic factors.

Manageable factors may be regulated to certain extent to change soil fertility: edaphic
factors, biotic factors, activity of animals, anthropogenic factors.

Physiological plant disorders are caused by non-pathological conditions such as poor light,
adverse weather, water-logging, phytotoxic compounds or a lack of nutrients, and affect the
functioning of the plant system.

Physiological disorders are distinguished from plant diseases caused by pathogens.

Shortage of one or more plant nutrients causes a range of problems, including: wilting,
chlorosis and necrosis.

Nutrient (or mineral) deficiencies include:

 Boron deficiency

* Calcium deficiency

* Iron deficiency

» Magnesium deficiency

* Manganese deficiency

* Molybdenum deficiency

* Nitrogen deficiency

* Phosphorus deficiency

* Potassium deficiency

* Zinc deficiency

Soil productivity improvement involves 2 broad categories of measures:

- technical — application of special materials improving specific soil fertility parameters.
- organizational — application of agricultural practices, which maintain soil productivity and
prevent losses of its fertility in the process of exploitation.
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Technical measures are differentiated depending on the set of soil properties targeted by the
application of the specific materials:

* mineral fertilization — to improve content of nutrients,

« organic fertilization — to improve the content of the SOM,

» amendment — to improve soil physical properties,

» mulching — to improve soil temperature and reduce erosion intensity,

« irrigation / drainage — to improve soil water content,

* reagent treatment — to improve soil salt content and pH of the amendment.

Soil saving practices: Shifting cultivation and Rotational cropping

Sustainable agriculture is the idea that agriculture should occur in a way such that we can
continue to produce what is necessary without infringing on the ability for future generations to do the
same.

Sustainable farming practices: Permaculture, Agroforestry, Rice-fish systems, and Rice, fish,
ducks and water fern.

Organic farming can be defined as a system of management and agricultural production that
combines a high level of biodiversity with environmental practices that preserve natural resources and
has rigorous standards for animal welfare.

Organic farming is a technique, which involves the cultivation of plants and rearing of animals
in natural ways. This process involves the use of biological materials, avoiding synthetic substances to
maintain soil fertility and ecological balance thereby minimizing pollution and wastage. A key
characteristic of organic farming is the exclusion of genetically engineered plants and animals.
Organic farming practices, which exclude the use of most synthetic pesticides and fertilizers, may be
beneficial for biodiversity.

Organic certification is a certification process for producers of organic food and other organic
agricultural products. In general, any business directly involved in food production can be certified,
including seed suppliers, farmers, food processors, retailers and restaurants.
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Module I. GENERAL PEDOLOGY
Laboratory work 1. SOIL SAMPLING
Laboratory work 2. MORPHOLOGICAL PROPERTIES OF SOIL
Laboratory work 3. ANALYSIS OF SOIL AGGREGATES
Laboratory work 4. SOIL GRADING
Laboratory work 5. PHYSICAL PROPERTIES OF SOIL
Laboratory work 6. SPECIFIC SOIL AREA
Laboratory work 7. SOIL ADHESIVENESS
Laboratory work 8. DESCRIPTION OF SOIL PROFILE
Module Il. EDAPHOLOGY
Laboratory work 9. SOIL MOISTURE DETERMINATION
Laboratory work 10. WATER PROPERTIES OF SOIL
Laboratory work 11. SORPTIVE CAPACITY OF SOIL
Laboratory work 12. SEPARATION OF SOIL HUMUS COMPONENT
Laboratory work 13. ACID-BASIC PROPERTIES OF SOIL
Laboratory work 14. SOIL MEZOFAUNA
Laboratory work 15. SOIL MICROORGANISMS
Laboratory work 16. ASSESSMENT OF SOIL QUALITY
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Homework in the discipline is performed in the fourth semester, respectively, with
the aim of consolidating and deepening the student's theoretical knowledge and skills
from the educational material presented for independent study. Homework is an
Important stage in the assimilation of educational material, it should be performed using
the proposed specialized literature and other literary sources, including popular

scientific publications.

The home work for involves theoretical and practical part.
The theoretical part includes writing essay on one of the topics chosen by students

from the following list:

LIST OF TOPICS FOR HOME TASK

Improvement of water properties of soils
Conservation of soil biodiversity
Comparison of organic fertilizers efficiency

CoNoOaRrWDE

10.Restoration of soils
11.Micronutrients role and balance in soil
12.Impact of tillage practices on soil properties

13.Improvement of soil productivity for a chosen area

14.Peculiarities of urban soils

Spatial variability of soil properties in chosen locality
Comparative analysis of nutrients provision in chosen localities
Development of soil conservation action list for chosen locality
Effect of petrochemical pollution on soils of different types
Effect of heavy meals pollution on soils of different types

15.Comparative analysis of soils (for two chosen types)
16.Effects of cover management practices on physical properties of soils
17.Assessment of soil organic carbon sequestration potentials

18.Improvement of soil organic carbon sequestration potentials

19.Assessment of soil erosion potential
20.Mitigation of soil erosion for a chosen area

. Effects of fertilizers on soil microbial diversity on soils of different types

The practical part includes the solution of problems assigned individually to each

student.
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MODULE TEST Ne 1
on the subject «Soil Science»

Explain the term “soil”. What is the role of soil in ecology?

Explain the term “soil”. What is the role of soil in environmental engineering?

Explain the term “soil”. What is the role of soil in environment protection?

Explain the term “soil”. What is the role of soil in geology?

Explain the term “soil”. What is the role of soil in hydrology?

Explain the term “soil”. What is the role of soil in agronomy?

Explain the term “soil”. What is the role of soil in restoration ecology?

Explain the term “soil”. What is the role of soil in economy?

. Explain the term “soil”. What is the role of soil in legislation?

10 Explain the term “soil”. What is the role of soil in environmental control?

11.Explain the term “soil”. What is the role of soil in civil engineering?

12.Explain the essence of soil color as morphological property. What information
does it give about properties of soil and its fertility?

13.Explain the essence of soil structure as morphological property. What information
does it give about properties of soil and its fertility?

14.Explain the essence of soil compactness and porosity as morphological property.
What information does it give about properties of soil?

15.Explain the essence of soil humidity as morphological property. What
information does it give about properties of soil and its fertility?

16.Explain the essence of soil new formations and inclusions as morphological
property. What information does it give about properties of soil and its fertility?

17.What information about properties of soil (fertility) can the presence of roots and
animal activity signs give?

18.What information about properties of soil (fertility) can the reaction with
hydrochloric acid give?

19.Which morphological properties are the most important for the evaluation of soil
fertility?

20.What is the most common minerals of soil? How do they affect the level of soil
fertility?

21.How does the soil texture affect the level of soil fertility? Give examples.

22.How does the soil structure affect the level of soil fertility? Give examples.

23.How does the specific soil surface affect the level of soil fertility? Give examples.

24.What properties of rocks define their stability to erosion? Give examples.

25.Explain the interactions between rocks erosion and soil formation

26.How does the chemical composition of parent material affect the formation of
soils? Give examples.

27.Explain the essence of lithosequence. Give examples

28.How is the mineral component incorporated in soil?

CoNoaR~LONE
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29.What types of rocks (igneous, sedimentary and metamorphic) are more often
present in the composition of soil and why?

30.What is the role of peds (aggregates) in soil fertility formation?

31.Describe the input of swelling into the formation of soil aggregates.

32.Describe the impact of water on the formation of soil aggregates.

33.Describe the impact of living organisms on the formation of soil aggregates.

34.Describe the external factors having impact on the formation of soil aggregates.

35.What is the interaction between soil structure and soil texture?

36.What is the interaction between soil structure and soil porosity?

37.Which parameters of soil structure can affect the level of soil fertility and how?

38.What is the role of porosity in soil fertility formation?

39.Which factors determine the porosity of soils and how?

40.Which factors determine the stability of soil aggregates and how?

41.Explain the interaction between soil genesis and steady state.

42.Explain the essence of toposequence and chronosequence. Give examples.

43.Range the factors of soil genesis from the most to the least important and explain
your opinion.

44 Which rocks are the most favorable for soils formation?

45.What are the peculiarities of soils formed on transported material?

46.What are residual soils and their properties?

47 What types of transported material could be parent material for soils?

48.Explain the influence of time on soil formation.

49.Describe the rates of soil formation with examples.

50.What are the factors causing formation of azonal soils? Give examples.

51.What are the factors causing formation of zonal soils? Give examples.

52.Explain the difference between intrazonal and azonal soils. Give examples

53.Which climate parameters are the most important for soils formation?

54.Which climate is the most favorable for soils formation in terms of correlation
between humidity and temperature?

55.Explain the difference between atmospheric and soil air.

56.What are the factors determining composition of soil air?

57.Describe the factors affecting soil temperature.

58.What are the difference and interaction between soil and air temperature?

59.Explain the impact of temperature on soil processes.

60.Explain the essence of climosequence and biosequence. Give examples.

61.Are soil organisms provided with oxygen and how?

62.What is soil respiration and why should it be measured?

63.Poor soil aeration affects negatively many processes in soil. Describe them

64.Which microorganisms are more beneficial for soil fertility and why?

65.Explain the role of humans in soil formation.

66.Which nutrients are accumulated in organic store in soils and how.

67.Range nutrients by their importance for plants and explain your opinion.
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68.Compare the role of major pathways for carbon and nitrogen losses from soils.

69.Compare the role of major pathways for phosphorous and potassium losses from
soils.

70.How human activity affects circulation of nutrients in soils?

MODULE TEST Ne 2

on the subject «Soil Science»

1. Which environmental problem of soils in Ukraine do you think is the most

urgent? Explain your decision. What are their reasons?

Name and analyze location of major types of soils in Ukraine.

Describe the factors which define the location of major soil types in Ukraine.

Range the major soil types of Ukraine by their fertility. Explain your decision

Range the major soil types of Ukraine by their potential productivity. What are

their analogues according to European classification?

Which soil types in Ukraine experience excessive wetting? Where are they

located? What is their fertility?

7. Which soil types in Ukraine experience insufficient natural watering? Where are
they located? What is their fertility?

8. Which soil types are typical for mountain regions in Ukraine? What is their
fertility? Are they suitable for agricultural use?

9. Range the major soil types of Europe by their fertility. Explain your decision.

10.Which soil types are typical for floodplain areas of river basins in Ukraine? What
Is their fertility? Are they suitable for agricultural use?

11.Which soil types in Ukraine are the most intensively used in agriculture? Where
are they located? What is their fertility?

12.Which soil types in Ukraine are the most intensively destructed? Where are they
located? What are the drivers of this process?

13.Compare the properties of chornozems and grey forest soils.

14.Compare the properties of chornozems and soddy soils.

15.Compare the properties of chornozems and soddy-podzolic soils.

16.Compare the properties of chornozems and meadow soils.

17.Compare the properties of peat and meadow soils.

18.Name the areas in Ukraine where the desertification takes place. What are the
reasons of this process?

19.Name the areas in Ukraine where the soil pollution with petrochemicals takes
place. What are the reasons of this process?

20.Name the areas in Ukraine where the soil pollution with heavy metals takes place.
What are the reasons of this process?

21.Name the areas in Ukraine where the soil pollution with pesticides takes place.
What are the reasons of this process?

g~ wn
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22.Name the areas in Ukraine where the soil waterlogging takes place. What are the
reasons of this process?

23.Name the areas in Ukraine where the soil salinization takes place. What are the
reasons of this process?

24.Name the areas in Ukraine where the soil acidification take place. What are the
reasons of this process?

25.Name the areas in Ukraine where the soil erosion takes place. What are the
reasons of this process?

26.Name the areas in Ukraine where the soil compaction takes place. What are the
reasons of this process?

27.Name the areas in Ukraine where the soil pollution with radioactive substances
takes place. What are the reasons of this process?

28.Name the areas in Ukraine where the soil dehumification takes place. What are
the reasons of this process?

29.How the composition of litter affects the soil fertility formation.

30.Role of nutrients in soil productivity and fertility.

31.Role of water in soil productivity and fertility.

32.Name and describe the factors increasing soil fertility.

33.Name and describe the factors reducing soil fertility.

34.Describe the processes of organic material transformation in soil.

35.Name the factors affecting the rate of organic material transformation in soil.

36.Describe the chemical composition of humus. Why is it still not clear?

37.How the type of vegetation effects on properties of soil?

38.Compare the properties of humine and fulvic acids. Which of them is the most
important for soil fertility?

39.Compare the properties of mor and mull. Which of them is the most important for
soil fertility?

40.What is the purpose of soil conditioners?

41.Explain the advantages and disadvantages of no-till practices in agriculture.

42.Explain the advantages and disadvantages of direct till practices in agriculture.

43.Explain the advantages and disadvantages of mulch tillage practices in
agriculture.

44.Compare the advantages of conservation tillage practices.

45.Compare the advantages and disadvantages of traditional tillage practices.

46.Describe the changes taking place in soils under arable and pasture land use.

47.Describe the impact of soil structure on soil productivity.

48.Describe the advantages and disadvantages of shifting cultivation.

49.Describe the advantages and disadvantages of rotational cropping.

50.Describe the advantages and disadvantages of traditional and modern agricultural
practices.

51.How is the nutrients content regulated in soils?

52.How the nutrients content in soils can be improved?
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53.Describe the impact of soil pH on soil productivity. How can it be improved?
54.Describe the impact of Ca content on soil productivity. How can it be improved?
55.Name the factors having influence on soil nutrient supplying power.

56.Explain how the need in fertilizing can be assessed

57.Which typical signs of nutrients deficit can you name?

58.Which typical signs of nutrients excess can you name?

59.Compare the advantages of plant derived organic ‘manures’.

60.Compare the advantages of animal derived organic ‘manures’.

61.Describe the disadvantages of organic ‘manures’

62.Name and describe the sources of water in soil.

63.Name and describe the forces affecting movement of water in soil.

64.Describe the factors affecting movement of water in soil.

65.Describe the process of infiltration in soils and its drivers.

66.Describe the process of percolation in soils and its drivers.

67.Compare the availability of physical types of soil water for plants.

68.Describe the soil properties affecting ability of soils to retain water.

69.Describe the factors affecting water holding potential of soil.

70.Describe the factors affecting wilting coefficient and its role in soil productivity.
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Explain the impact of parent material on soil properties

Describe and compare the methods of its definition.

Describe the processes and role of soil aeration

Compare the forms of water present in the soil.

Describe the forces, having effect on soil formation.

Explain importance of soil grading for other soil properties formation.

What factors affect on temperature fluctuations in soil?

Explain how water moves in the soil and which forces influence on it.

. Describe composition of soil. What are the sources and role of soil components?

10 Explain the meaning of the soil moisture parameters.

11.Describe the role of soil porosity and factors of its formation.

12.Define and describe the importance of soil morphological properties.

13.Describe the sources of water in soil

14.Describe the major soil horizons

15.Explain the role of weathering in soil formation.

16.Compare the role of different groups of animals in soils formation

17.Compare the soil classification system adopted in Ukraine, the USA and the EU.

18.Explain the factors affecting the content of organic substances in the soil.

19.Describe the composition of humus and the properties of its main components

20.Describe the structure if soil profile and its elements.

21.Explain the ways of soil aggregates formation

22.Explain the role of water in soil.

23.Give the definition of soils and explain their place in nature and functions.

24.Explain the essence and role of water holding capacity, water permeability and
water lifting capacity of water.

25.Explain the factors of formation and role of new formations and soil inclusions.

26.Describe the process of soil respiration.

27.Describe the attributes and role of the rhizosphere.

28.Explain the importance of the soil density and procedure of definition

29.Describe the major nutrients of soil and their value for plants.

30.Explain the factors of formation and interpretation of color and humidity of soil.

31.Explain the role of morphological properties and soil grading in soil
classification.

32.Explain the term infiltration and describe the process.

33.Explain the process of gases exchange in soils.

34.Explain the factors of formation and role of soil structure.

35.Describe the sources of organic material in soil.

36.Explain the factors affecting soil genesis and their relative importance.

37.Explain the principles of soil classification.

38.Describe the factors affecting soil productivity.

39.Explain the factors of formation and role of soil pH

40.Explain the principles of soil productivity maintenance
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