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BCTVYII

['eorpadist TpyHTIB 3 OCHOBaMH TPYHTO3HABCTBAa — OAHA 3 (PyHIaMEHTAIBLHUX
HAyKOBHUX AHMCHUMILUIIH reorpadiuHoi ocBitTh. Ponb 1i€i BaxJIMBOI Tamy3l HEBIHUHHO
3pOCTAE 1 € aKTyaIbHO0. AK€ MH 3BUKJIM TOBOPSIYH MPO IPYHT, MAaTH Ha yBa3l TUTBKH
CUIbChKE TOCHOAApCTBO, 3a0yBaloyd, M0 Ha TIPyHTaX pPO3TAIIOBYIOTHCS COTHI
MUJIBMOHIB TeKTapiB JICIB, BEJIWYE3HI MAacWBU JIyriB, cremiB, OomiT. be3 manoi
JUCHUIUTIHM  HEMOXJIMBO 00iiTHCS B reorpadii, ekojorii, O010reoleHoorii,
JICIBHUIITBI, T€OJIOT1i, MPU PEKYJIbTHURAIII] 1 B 0aratboX IHIIUX chepax KUTTS.

BoHa BHBYa€e 3aKOHOMIPHOCTI MPOCTOPOBOTO MOUIMPEHHS IPYHTIB 1 € OCHOBOIO
iX OOJIIKYy 1 OI[IHKM IPYHTIB SIK HPHUPOAHOTO pecypcy. 3HaHHSA 3aKOHIB reorpadii
IPYHTIB, 30HAIBHUX Ta PETIOHAIBHUX OCOOJIMBOCTEH I'PYHTOBOTO IMOKPHUBY MOTPiOHI
JUISL  paliOHAJIbHOTO BUKOPUCTAHHS 3E€MEJIbHUX PECYpCiB, OXOPOHHM 1 Melioparii
I'PYHTIB.

Ak HaykoBa AucCIMIUIIHA reorpadis IPYHTIB BUHUKJIIA 1 IoYajga pO3BUBATUCh HA
noyatky 80-x pokiB XIX cr., komu B.B. JlokyyaeB Ta HOro yuHi 3akjiajd OCHOBY
HAayKOBOTO TPYHTO3HABCTBA Ta BCTAHOBWJIM 30HAIBHE IMOIIMPEHHS OCHOBHHUX THIIIB
I'PYHTIB. BaxMBy poJib B pO3BUTKY reorpadii IpyHTIB BiIrpae Kaprorpadis.

Jlana gucnuIUIiHa OJHOYAaCHO BHBYAE 3aKOHOMIPHOCTI TMPOCTOPOBUX 3MiH
IPYHTIB 1 MPUYMHU 1UX 3MIH: 3MIHH (DAKTOpPIB TPYHTOYTBOPEHHS (KJIIMaTYy,
IPYHTOYTBOPIOIOYMX TOPiJ, pelbedy, POCIUHHOCTI 1 TBAPUHHOTO CBITY, MISUIBHOCTI
JIOJIMHU,  TPUBAJIOCTI  IPYHTOYTBOPEHHs, Tomio). OTxke, 3aKOHOMIPHOCTI
reorpadiyHOTO MOMIUPEHHS IPYHTIB € PE3yJIbTATOM CKJIAJIHOT B3a€MO/IIi BCIX (haKTOPiB
IPYHTOYTBOPEHHS.

OcHOBHE 3aCBOEHHS TEOPETUYHOTO Kypcy 3 auciuiutinu «I'eorpadist rpyHTIB 3
OCHOBAaMH I'PYHTO3HABCTBa» BIIOYBAETHCS HA JIEKI[ISX Ta JaOOpAaTOPHUX poOOTax, AKi
BUKOHYIOTHh CTyJCHTH. Ajie yepe3 Opak HaBUAJLHOTO 4Yacy HE BCI BaKJIMBI MUTaHHS
MO>KHA OIPAIIOBATH MiJ Yac 3aHATh. TOMY BaXJIMBE 3HAYEHHSI Ma€ CaMOCTIiHA poOoTa
CTyl€HTa, sKa crpuse (GOPMYBaHHIO TaKUX SKOCTEM SK: CaMOCTIMHOCTI,
JTUCHUTUTIHOBAHOCTI, TBOPYOCTI, MPAIlbOBUTOCTI.

VY nepiroMy po3aiai MOCiOHMKA i CAaMOCTIHHOIO OINpalfOBaHHS po3MimeH0
CIOBHMK BuU3HaueHb “['eorpadii rpyHTIB 3 ocHOBaMu TIpyHTO3HaBcTBa . lle mae
MOXJIUBICTh CTYJEHTY JIETKO OpIEHTYBaTHUCA B TeMax 1 IIBUAKO 3HAXOJUTH
BU3HAYCHHS TMOTPIOHMX TEpMIHIB. Y JpYyroMy po3[UIi HaBe[ACHI NHTAHHS IS
CaMOKOHTPOJII0. TpeTiif po3/il MICTUTH 3aBJJaHHS KOMIUIEKCHOI KOHTPOJIBHOT POOOTH.

[lepeBipka ompanbOBaHOTO Ta 3aCBOEHOTO  CAMOCTIHHOTO  MaTepiaily
3MIMCHIOETHCS 1]l Yac MPOBEJACHHS KOHTPOJBHHX POOIT, HA 3aXUCTI JJAOOPATOPHUX
poOIT Ta criBOECill 3 IEKTOPOM.



PO3/1T 1.

CJIOBHUK BU3HAYEHD 3 “I'EOI'PA®II TPYHTIB TA OCHOB
I'PYHTO3HABCTBA”

A

ATMocdepHuil KJIiMaT - cepeaHiil cTaH aTMocdepu Tiel yu 1HIIOI TEPUTOPIi,
0 XapaKTePU3YEThCA CEPEIHIMH TIOKa3HUKAMH METEOPOJIOTIYHUX EJIEMEHTIB
(TemmepaTtypa, onaau, BOJIOTICTh MOBITPs) 1 IX KpaltHIMU MOKa3HUKAMHU.

Aab0e10 — KUIBKICTIO COHAYHOI pafiamii, BiIOMTOIO TMOBEPXHEIO IPYHTY 1
BUpPaKEHOI Y % BiJl cyMapHOi COHSYHOT paiarii.

AOCOJIIOTHA aKyMYJIIIA PEYOBHUH NIPH IPYHTOYTBOPEHHI — 1€ HA/IXOKCHHS
PEYOBHUH JI0 IPYHTOYTBOPIOIOUOT MOPOAU 3 aTMOchepH UM Tiipocepu 1 HaKOMUUEHHS
iX y IpyHTi, 10 POPMYETHCS.

ApKTHYHI TPYHTH pO3INOBCIOJUKEHI Ha ocTpoBax: 3emns ®panna-Mocuda,
Hosa 3emus, [TiBniuna 3emus, [liBHiuno-Kanaacekuit apximnenar, B MiBHIYHINA YacTHHI
niBoctpoBa Taiimup. 3aransHa 1uioma — 7,16 MiH. ra.

Knimam — monsipHUl, CyXuM, Jy>)K€ CyBOpPHIA, CEpEIHbOPIYHA TeMIlepaTypa
ckianae -10 — +14°C, cyma omazaiB — 50-200 MM Ha piK, B OCHOBHOMY — y TBEPIOMY
BUTIAl. Pocaunnicms — BOAOPOCTI, MOXH, JHUINANHUKH, (PAarMEHTAPHO — 3JIAKHU.
Ipynmomeopni nopoou — B OCHOBHOMY WYETBEPTHHHI JIbOJOBUKOBi, BOIHO-
JHOJIOBUKOBI, MOPCBKI JIETKOro TpaHckiany. Penvegh: mnaHyloTh JbOJOBUKOBI
aOpa3uBHI Ta aKyMYJSITUBHI ()OPMH, MOPCBHKI Tepacu (KOTJIOBUHU, IUPKHU, TOPOUCTO-
MOPEHH1 YTBOPEHHS TOIIIO).

Ho — MoxoBa a0o0 JIMIIaifHUKOBA M1ACTHIKA;
H — I'YMYCOBHH, KOPUYHEBO-0ypHid, 3€pHUCTHH,
TPIIMHYBATHM, MOTYXHICTIO 4-10 cMm;

HP — 6ypuii, OpunucTuii, TpiluHyBaTUH, TPy IKYBaTO-
ropixyBaTHii, noTyxHictio  35-45 cM, wyacto
TUKCOTPOIIHUM;

P — maTepunchKa mopoja , yiaMKu OypyBaTOro KOJIbOPY

TUNOBUN APKTUYHMUA IPYHT



IMiagTMnM ApKTUYHUX IPYHTIB: nycmevbHi U MUnosei 2ymycosi.

Tynaposi rieioBi rpyntu Tumnosi i TyHAPOBOi (CyOapKTHYHOI) 30HH, IO
SBJISIE COOOIO0 CMYTy pi3HOI IMIMPUHU TIO MiBHIYHINA okonmii €Bpaszii Tta IliBHIYHOI
Awmepuku. [Tmormia rpyHTIB y ¢BiT1 01151 39 MIIH. Ta.

Ho — M1JCTUIIKA HaIBpPO3KJIaJIeHa MOXOBO-
JUIIAHHUKOBA, TIOTYKHICTIO 3-5¢M
H ( HT ,T) rpyborymycoBui, Topd'sauii  abo

neperHiiHui, pizHoi MoTy)HOCTI (5-30cM), TEMHO-OypUii 4u CIpHUH,
CYTJIMHKOBUM, 0araTo KOpPeHiB;

HPG1l —  nsaMucTHii, BOJIOTHH, 1HOJAI THUKCOTPOITHUM, CH3UH 13
1pPkaBUMH YK OypUMH IUIIMaMU; TIICHOBUH,

P — maTepunchbKka noposa.

Knimam tynnpu cyGapKTUYHUH, CEpEeIHbOPIYHA TEMIIEpaTypa
3HaXOOUTHCSI B Mexkax -2 — +12°C, onmamiB Bunamae 100-250 MM Ha
pik. Pocnunnicms niepeBaxkae MOX0Ba, JIMIIAHHUKOBA, YarapHUKOBA,

Ipynmomeopni nopoodu - pi3Hi TUIIU JTHOI0BUKOBHX,

MOPCBHKHX, O3€pHO-AIIOBIALHUX BIIKIAAIB PI3HOMAHITHOTO
rpanckiany. Biuna mep3nora 3HaxoauThes Ha riaubuni Big 0,2 1m0

TunoBuit TYHAPOBUIl IJIEHOBUHA IPYHT

Penvegh nmniepeBaxkHO PpIBHUHHUM, MiKpopenbed — maropOkoBuil. Benuka
KUIBKICTb 03€p, 00T, BEPXOBUX TOP(P'THUKIB.

Ilpoyecu, 10 NPU3BOJATH 1O YTBOPEHHS IPYHTIB, TaKl: IHTEHCUBHE (Pi3U4yHE U
cmabke XiMiYHE BUBITPIOBaHHS, CIAOKWN HEOCHHTE3 TJIMH, KPIOTCHHUH BOJIOTO- 1
MacOoOOMiH, OTJICEHHS.

CtpykTypa BCiX TOPU30HTIB — KpIOT€HHA, 3epHUCTa abo TpyakyBaTa. ['ymycy —
o 10%, 8 T uu HT — mo 40%, B #oro ckiami mepeBakaiOTh (yITbBOKHUCIOTH.

b

BynoBa rpynry — cnemudiuHe [Jis KOXKHOTO I'PYHTOBOTO THITY CIOJYYEHHS
T€HETUYHUX TOPU3O0HTIB, SIKE CKJIAJIa€ IPYHTOBUI TPOPib.

Bioreoximiss (6i0 — XuTTS, T€0 — 3eMJsl) — HayKa MPO BUBYEHHS XIMIYHOTO
CKJIaJy JKMBHUX OpraHi3MiB, y4acThb >KMBOI PEUOBHMHHM 1 MPOAYKTIB ii po3KiIaay B
mporiecax Mirpailii, po3citoBaHHSI Ta HAKOITMYEHHSI XIMIYHUX €JIEMEHTIB.

bajanc rpyHTOYTBOpEHHS



Ilpubymroei ctatti OanaHcy:

1) mpuxin C, N, 30JIbHUX €JIEMEHTIB 3 OIaJIOM 1 pelITKaMU POCIIVH 1 TBAPHH;

2) MpUXIJl THX CAMUX €JIEMEHTIB 3 KOPECHEBUMHU BUI1ICHHSIMU,

3) nmpuxing N 3 armMocdepu 3a paxyHOK a30T(iKcaTopiB;

4) npuxia N 3 onagamu;

5) npuxij peYOBUH 3 BITPOBUM ITHJIOM;

6) pUXija 3 TBEPAUM MOBEPXHEBUM CTOKOM;

7) mpuXifa 3 pIAKAM NOBEPXHEBUM CTOKOM;

8) mpuxij 3 KamJIIpHOIO KailMOI0 IPYHTOBUX BOJ;

9) mpuxiza 3 00KOBUM (BHYTPILIHIM I'PYHTOBHM) CTOKOM;

10) mpuxin 3 qoOpuBaMu, MeTiOpaHTaMHU, 3POIITYBAHOIO BOJIOTO.

Buoamkoei cTatTi 6anaHcy rpyHTy:

1) 3axomnenHs pocauHaMu N 1 30JbHUX €JIEMEHTIB JJI1 YTBOPEHHS IIOPIYHOTO
OpUPOCTY;

2) BTpaTH a30Ty 3a paxyHOK JIeHITpUDIKaIlii;

3) Brparu C 1npu  MiHepamizalii  pPOCIMHHOTO oOmaay 1 TyMycy;
4) BUMHMBaHHS pE€YOBHH HU3X1JHUM TOKOM BOJH 3a IPAHULI0 ITPYHTOBOTO IPOLII0 — Y
IPYHTOBI BOJIH;

5) BUHOC PEUOBUH BCEPEIUHI IPYHTOBUM CTOKOM;

6) BUHOC PEUYOBHH MTOBEPXHEBUM TBEPIUM CTOKOM;

7) BUHOC PEYOBHH ITOBEPXHEBUM PIIKUM CTOKOM;

8) BTpaTa pe4OBHH 3a PaXyHOK AeQIIsii;

9) Bunoc N, C, MiHEpaJIbHUX €JIEMEHTIB 3 YPO’KaeM CLIbCHKOTOCIOAAPCHKUX
KYJbTYp, CIHOM, JIEPEBUHOIO.

IHo3umuenuii 6anaHc XapaKTEPU3YEThCA aKyMYJISILIEI0 PEUOBUH y TPYHTI, sIKa
MOe OyTH aOCOITIOTHOIO, BITHOCHOIO 1 3JIMILIKOBOIO.

BinHocHa akymyJsinis pe4oBMH — 30arayeHHs BEPXHBHOI YACTUHU MPOQILITIO
IPYHTY MiHEpAIbHUMHU O10(QUTbHUMH €JIEMEHTAMU BHACTIJOK TMEepeKadyBaHHS IIHX
€JIEMEHTIB POCIMHAMHU 3 HIKHIX TOPU30HTIB a00 3 HIKHBOI YACTUHHU TOBIII Y
HOBEPXHEBI TOPU30HTH, XOU I'PYHT B LIJIOMY iX HE HAKOITUYIYE.

Bio'emuuni 6amaHc CHocTepiraeThCsi, KOJIW BUHOC PEUYOBUH TMEPEBHIINYE iX
npuBHeceHHs. Lle BiOyBaeThCs B T'yMiJTHUX O0JIACTAX Ta II€ Ha TIPCHKUX €POJOBAHUX
CXWjlaX: TPHUBHECEHHS PEUOBHH HE KOMIICHCYE BHHOCY iX TOBEPXHEBHUM YH
BHYTPITPYHTOBUM HHU3X1JHUM TOKOM.

Hynvoguit 6anaHC XapaKTEPU3YEThCS THUM, 10 BUHOC 1 MPUTIK PEYOBUH
CKOMITEHCOBAHI.

Tunu 6anancy peuosun (B.A.Kosoa):

Pi3xo 6i0'emnuii — XapakTepHui 171 CXUJIIB PIBHUHHUX TEPUTOPIN 3 epo3iitHO-
IPOMUBHHUM BOJHHUM PEXUMOM, JIJIsl PO30PAHUX CXUJIIB PIBHUHHUX TEPUTOPIi:

Bio'emuuii 6ananc — BIACTUBUN MU TEPUTOPIM 3 TPOMUBHUM BOJHUM
pexUMOM, (OPMYETHCSI HA IPEHOBAHUX IUIATO 1 PIBHUHAX 3 TITMOOKHUMH IPYHTOBHMH
BOJIAMHU; OTIa/Id NIEPEBAXKAIOTH HAJl BUMIAPOBYBAHHSIM:

3pisnosasicenuii Hananc CHOCTEPIraeThCs NPU HENPOMUBHOMY BOJHOMY
peXHUMI,  XapaKTepHUH 11  TEpUTOpid  apuaHOrO 1 HaIiBapUAHOTO



KJIiMaTy, A€ rIuOrWHA TPYHTOBHX BOJ Oibina 7 M. Y TaKUX YMOBaX PEYOBUHU 3 TPYHTY
BUHOCSITHCSI IIUTSIXOM ITOBEPXHEBOTO 1 O0KOBOTO TOKIB BOJIH:

3MminHuil H6ananc CrioCTEpiraeTbcs MpU BOJOTOMY KIIMAaTi, HA pIBHUHAX abo
3HHMKEHHAX pelibey, 3 piBHEM IPYHTOBHX BoA 1-3 M, cIaboOBIA-TIYHUX TIPYHTOBUX
BoMax. Moke OyTH MO3UTHBHHUM, BiJl'€MHHUM 1 HyIbOBUM. DOPMYIOTHCS YOPHO3EMHO-
Jy4Hi, HamiBOOJIOTHI, OOJOTHI IPYHTH JIICOCTEIY.

Io3umuenuit 6ananc 3a0e3MeUyIOTHCS HAMUBHUM BOJHHUM pEeXHMOM. BiH
dbopMyeThCS y 3aIuIaBax 1 IeIbTaX PIYOK, 110 MEPIOTAIHO MEPECUXAIOTh:

Hakonuuyeansnuii 6ananc HopMyeTbcsl TPU BUIITHOMY BOTHOMY PEXKHMI;
XapaKTepHUH JIJIsl COJIOHYAKIB 3 TIIMOMHOIO TPYHTOBUX BOJ 1-3 M:

B

BkJ/loYyeHHs1 — 1€ CTOPOHHI TUIa B Mpo@um IPYyHTY, NPUCYTHICTh SKUX HE
MOB'sI3aHa 3 MPOIIECOM IPYHTOYTBOpPEHHS. [0 BKIIIOUEHD HaJIeKaTh:

1) nimozenni (kaM'sTHUCTI) BKITFOYCHHS — YJIAMKH TipPCHKUX MOPIT;

2) biozenHi — 3aTVIIKA TBApPHWH 1 POCIIMH y BHUIJISAII PAKOBUH, KiCTOK, KOPEHIB,
YPHBKIB JIUCTSL, XBOT;

3) ammponozenni — ynaMKH TETIH, YEPENKH TOCYAy 1 T. iH., 3yMOBJCHI
TISUTBHICTIO JIFOAVHU,

4) KpiozeHHI - KPYTIHI KPUCTAIH JILOTY.

BusiTproBanus (rimepreHe3) - mnpomec MeXaHIYHOI0 PYHHYBAHHS Ta
XiMi4YHOI 3MiHH ripCBKHUX MOPIJ i MiHepaJiB.

30BHIIIHI TOPM30HTH TIPCHKUX MOPiA, /[Je NPOTIKAWTh MPoOUECH
BUBITPIOBAHHS, HA3UBAKOTh KOPOIO 6UBIMPIOGAHHA.

30HM BUBITPIOBAHHS:

- 30HA N08ePXHe6020 (CyIacHOTO) GUGIMPIOGAHHS;

- 30Ha 21uOUHHO020 (BIKOBOTO) BUBITPIOBAHHS.

®opMHU BUBITPIOBAHHS

Di3uune eugimproeannsa — MeXaHiuHe MOAPIOHEHHS TPChKUX MOPIJ 1 MIHEpaTiB
0e3 3MiHM iX XIMIYHOTO CKJIaay.

Ximiune eugimprogannsa — 1€ PoLEC XIMIYHOTO PYWHYBaHHS TPChKUX MOPIT 1
MiHEpaliB, IKUI CyNPOBOIKYETHCS YTBOPEHHSIM HOBUX MIHEPAJIIB.

Po3uunennsa TIPCHKUX TOpPiA 1 MiHEpalIiB BOAOK (0COOIMBO, SIKIIO BOHA
MICTUTh 3HAUHY KUIBKICTh BYIJIEKHCIOTO Tra3y Ta IHIIMX PEYOBHUH) LIMPOKO
PO3IIOBCIOIKEHE B MPUPOII.

T'iopamauyia — xiMiyHUY TPOIEC TPUETHAHHS BOAM JI0 YACTUHOK MIHEPAiB, K
MpaBUJIO, BiIOYBAETHCS TPU BUBITPIOBAHHI OCAJOBHX MOPIJ, SIKI MICTSTh aHT1ApUI. Y
mporieci Tigpatamii aHrigpuaiB o0'em mopomu 30utbmIyeThesi Ha 50-60%, a ix
PO3YMHHICTh 3HAYHO 3POCTAE:

CaS04 + 2H20 —» CaS04 - 2H20.
2Fe203 (rematur) + 3H20 —» 2Fe203 - 3H20 (JIUMOHIT).

OKuchennsa — peaxuis Qyke MOIIMpPEHa y 30H1 BUBITprOBaHHSA. OKHUCHIOETHCA
3Ha4YHa KIJBKICTh MiHEpasiB, IO MICTATh 3aKUCHI €JIEMEHTH, 30KpeMa, 3ajizo. Y
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MpoIeCl OKHWCHEHHS 3MIHIOEThCS TOYATKOBE 3a0apBJICHHS TIPCBKUX  TOPij,
3'SIBJIIFOTHCS JKOBTI1, Oypl Ta YEPBOHI BIJITIHKHU.

Bionoenenna mpoTikae TpU TIOBHIM BIJICYTHOCTI KHUCHIO (aHaepoOio3ucy),
HAsBHOCTI crenudiyHoi MIKpohJIOpH Ta EHEPreTUYHOTO Marepialy y BHIJISII
OpraHiYHUX PEYOBHH.

Kapoonamuszauin — yrBopeHHs KapOOHATIB MiJl J1€I0 HASBHOI y IPYHTOBUX
pPO3YMHAX BYTIBHOI KUCIIOTH.

bBionoziune eusimproeanna — MexaHiuHEe pPyHHYBaHHS W 3MiHa XIMIYHOTO
CKJaay TIpCBKMX TIOpiJ TMiJA BIUIMBOM JKMBHUX OpraHi3MiB Ta MPOIYKTIB ixX
KUTTEMSUTBHOCTI.

Bopaa B rpyHTi:

Pinka ¢aza rpyHry:

Booa 6 npupodi suxonye 08i ynxyii:

1. 3a6e3neuye 6araTo Hi3UMYHUX 1 XIMIYHUX MPOIIECIB;

2. € TOTY)XHOI TpPAaHCIOPTHOI TEOXIMIYHOIO CHUCTEMOIO, SKa CIpUsE
HEPEMILLEHHIO PEYOBHH Y MPOCTOPI.

Y orcummi tpynmy 6o0a eukonye 6 QpyHxyiii:

1. dpakTop rpyHTOYTBOPEHHS il MPOIIECIB BUBITPIOBAHHS MIHEPAJIiB;

2. (hakTOp ryMyCOYTBOPEHHS;

3. CepeIoBHIIE XIMIUHUX PEaKIIii;

4. (hopmyBaHHS IPYHTOBOTO pODiIIIO;

5. perynsaTop TemMInepaTrypu IpyHTY;

6. hakTop KUTTS POCTUH Ta OpraHi3MiB, a TAKOXK POIAIOYOCTI IPYHTIB.

dopmMu BOAU - TIOPIIIT IPYHTOBOI BOJM, SIKI MAIOTh OJTHAKOB1 BJIACTUBOCTI.

BoJsioricTs IpyHTYy - 3arajgbHa KUIBKICTb BOJU B IPYHTI B JIaHMM MOMEHT,
BUpaKeHa Y % IO BiAHOIICHHIO /10 a0COJIOTHO CYyXO01 HABAXKKHU.

[Topuii TpyHTOBOi BOJM, SIKI MalOTh OJHAKOBI BIIACTUBOCTI, HA3HBAIOTHCS
¢popmamu BoaH.

Bonoricte rpyHTy - 3arajgbHa KUIBKICTh BOJM B IPYHTI B JIaHUW MOMEHT,
BUpakeHa Y % 10 BITHOIICHHIO 10 A0COTIOTHO CYyX01 HABAXKKHU.

_ mBog.
W = 100 % nme: m — maca BOJH, T; C — Maca abCOJIFOTHO - CYXOTr0 IPYHTY;
["'onoBHUMU cuilaMu, K1 JIIFOTh HAa TPYHTOBY BOJY, € COPOIIiiiHI, MEHICKOBI Ta
rpaBiTaliiH1

CraH B IPYHTI: meepoa, pioka, naponodioua.

@opmMH BOAM 3aJEKHO Bl Xapakrepy ii 3B'SI3Ky 3 TBepl0i0 (a3o0l IPYHTY:
XimiuHo 36'a3ana, hizuuno 368'azana ma einvHa.

Ximiuno 36's13aHa - BXOIUTH 10 CKJIaAy TBEPAOi (pa3u IPyHTY, HE IEPECYBAETHCS,
He Oepe ydacTi y Qi3UYHUX Mpolecax, He BUMApoBYyeThes npu Temmepatypi 100°C, B
(dopMyBaHH1 BOJHOTO PEeKUMY ydacTi He Oepe. JIIUThCs Ha KoHCmumyyitiHy — rpyna
OH- y ximiunux cnonykax tuny Fe(OH)s, xpucmanizayiiiny — MoOnexynu BOIU B
pedoBuHax tuiry CaSO4-2H2O0.

Dizuuno 36'13ana (copboBaHa) - BOJa, COpOOBaHA TOBEPXHEIO IPYHTOBHUX
YaCTOK Yy BHIVISIAI TUIIBKM, BOHA MOXeE COpOYBAaTHUCh SIK 13 MapomojiOHOro, Tak 1
piAKOro cTaHy. 3a MIIHICTIO 3B'SI3KY 3 TBEPAMMHU YACTHHKAMH IPYHTY MOAUIAETHCS Ha:
a) winbHo36'a3any (TITPOCKOIYHY) — BOJIa, MOMVIMHEHA IPYHTOM 13 MapomnoaiOHOro
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ctany. Bona Hepyxoma, Ayxe ylIibHEHa, 3aMep3ae npu Ttemmeparypi -78°C, He
PO3YMHSIE PEYOBUHU, HE IOCTYIHA POCIIMHAM.

liepockoniunicms — BIACTUBICTb IPYHTY COPOYBaTH MaponoAiOHy BOIY

Maxkcumanvua 2iepockoniunicms — MaKCUMaJlbHa KIJBKICTh BOJH, SIKY MOXKE
MOTJIMHYTA TPYHT 3 MapornojiOHOro CTaHy IIpM BIJIHOCHIM BOJIOTOCTI TOBITPS
npuom3Ho 95-100%.

0) nyxxo3e'szany (MI1BYACTY) — BOJIA, SIKA YTPUMYETHCS B IPYHTI COPOIIITHUMHU
CHJIaMHU 3BEpPXY T1TPOCKOIMIYHO.

MaxkcumanbHa MoOJIeKyJsApHa BoJsioroeMHict (MMB) — MakcumanbHa
KUTBKICTb IJTIBKOBOT BOJIU B IPYHTI.

BinbHa Boga — Boja, sIKa MICTUTBHCS B IPYHTI 1032 JII€l0 COPOLIMHUX CUT Y
nBoX (popmax:

a) KaniiAapHa BOJAa — yTPUMYETHCS B IPYHTI B ITOPAX MAJIOTO Jiamerpa (< 8 M)
KalJIsspHUMU (MEHICKOBUMHU) cuiamMH. BoHa pinka, pyxoma, po3uuHs€ U MepeMmillye
PEUYOBUHHU, TOCTYIIHA POCIMHAM. J{ITUTHCS Ha:

- KaninsgpHo-niosiuliena — BOJA 3allOBHIOE KaNUISIPHI MOPU MPU 3BOJIOXKEHHI
3BepXy (IMicJis 01y, MTOJIUBY).

- KaninapHo-nionepma — yTBOPIOETHCS B IPYHTAX MPHU MiHATTI BOJIU 3HU3Y Bij
TOPU30HTY IPYHTOBUX BOJI IO KaNuisipax Ha JIeKy BUCOTY.

- KaniisipHO-nocaodxceHa BOJla YTBOPIOETbCA Yy IIapyBaTid IPYHTOBIA TOBIII
IpiOHO3EpHUCTOTO APy MNpHU MIACTHIAHHI HOro MapoM KPYIMHO3EPHUCTUM, HaJl
IPAHMIICIO 3MIHM LIMX IIapiB.

0) epasimayinina — Boja, ika NEPEMINLYETHCSA B IPYHTI MiJ JI1€10 TPaBITAllITHUX
cui, (BIAacHOI Barw), 3HAXOMUTHCS 1032 BIUIMBOM COPOIIWHUX 1 KamISIPHUX CHII,
piAka, Mae BHCOKY pO3UYMHHY 3IaTHICTb, pyXOoMa, JAOCTyNIHa pociuHaMm. Pyx
rpaBiTaliiHOT BOJU yepes TPYHT HAa3UBAETHCS ¢pinbTpauicro.
Hinutecs Ha npocouysany W nionepmy (ninzemny). Ilpocouyeana — 1e Bojna, sika
NEePEeCyBAEThCS MO TOpax 1 TPINMHAX 3BEPXY BHU3, KOJHU 1i KUIBKICTh TEPEBUIILYE
CTPUMYBAJIbHY 37aTHICTh MEHICKOBUX cuil. Ilid3emua (BoJla BOJIOHOCHUX TOPU3OHTIB)
— HaCU4y€ IPYHTOBO-MIATPYHTOBY TOBIILY /10 MOBHOI BOJIOTOEMHOCTI i YTPUMY€ETHCS B
IPYHTI 32 paxyHOK MaJIoi BOJOIPOHUKHOCTI MOPiJ, 110 MiJACTUIIAI0Th TPYHT.

Bopoynop — mopona, sika He mpomyckae abo cinabo mpomyckae Boay (TIMHA,
TSDKK1 CYTJIMHKH, CJIAHIII).

Tunu mix3eMHHuX BOJI:

Bepxoeooka — npuypodeHa J0 TOPU30HTIB IPYHTOBOTO Mpodiito, 3aisarae Ha
JH3aX BOAOTPUBKUX FOPU30HTIB, POPMYETHCS JIOKAIBHO MICHS OMaJliB, CHITOTAHEHHS.

Ipynmoea 600a — posTamioBaHa B NEPLIIOMY BiJi IOBEPXHI IOCTIHOMY
BOJOHOCHOMY TOpHU30HTI. DOpMyeThbCa 32 paxyHOK aTMOC(EpHHUX OMaJIB y MekKax
BEJIMKOTO BOJI0300DY, HE MEPEKPUBAETHCS BOAOTPUBKOIO TIOKPIBIICIO, HE HAIpHA.

Mixcnnacmoesa 600a — 3HaXOIUTHCS Y BOJOHOCHUX TOPU30HTAX, IO 3AIATAI0Th
MDK BOJOTPUBKUMH IUlacTaMHu. Buninserscsa: wHanipha Boja (apTe3iaHchbka), 1
besnanipHa.

BoaHo-¢i3nuni BJACTMBOCTI TIPYHTY — CYKYNHICTh BJIACTHBOCTEH, fKIi
BH3HAYAIOTh TIOBEIIHKY IPYHTOBOI BOJW B HOro TOBI ( BOJOYTpHMYIOYa 3/JaTHICTH
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IPYHTY, HOTO BOJIOTOEMHICTh, BOJOMIIMOMHA 3[aTHICTh, MOTEHLIAl TPYHTOBOI BOJH,
BOJIOTIPOHUKHICT).

Boooympumyroua 30amuicmo rpynmy — 11€ 31aTHICTb IPYHTY YTPUMYBaTH BOJY,
sSKa MICTUThCS B HBOMY, BiJ CTIKaHHS MiJ JI€I0 CWIM TSOKIHHS, KUIBKICHOIO
XapaKTEPUCTUKOIO BOJOYTPUMYIOUOi 3/TATHOCTI € BOJIOTOEMHICTb.

Bonocoemnicmsb rpynmy — 34aTHICTh MOTJIMHATU M yTPUMYBATH MEBHY KUIbKICTh
BOJIH.

3anexHO BiJ CHJI, II0 YTPUMYIOTh BOAY B IPYHTI, BUAUISAIOTH HACTYIIHI BUIU
BOJIOTOEMHOCTI:

a) maxcumanvua aocopoyitina (MAB) — HalO1IbIIa KUTBKICTh BOJH, SIKa MOXKE
OyTH yTprMaHa COPOIIITHUMH CUJIaMH HA TTOBEPXHI IPYHTOBHUX YaCTOK.

0) makcumanvra monexyasipna (MMB) — xapakTepu3ye BEpXHIO MEKY BMICTY B
I'PYHTI IJTIBKOBOI BOJIH.

B) kaninipua (KB) — HalOUIbIIAa KUIBKICTh KaiJSIPHO-TIIANEPTOI BOMAM, sKa
MO’K€ YTPUMYBATUCh I'PYHTOM, 10 3HAXOJUTHCS B MEXaX KaUISIPHOT KaliMu.

r) Hatimenwa (HB) — MakcuMaibHa KUTBKICTh KaUISIPHO-TIABIIIIEHOT BOJH, SIKY
MO’K€ yTPUMATH TPYHT MICHs CTIKAHHS HAJUIMILKY BOJAU IMpPHU IIIMOOKOMY 3alisraHHI
IPYHTOBUX BO/JI 3BOJIOKECHHS.

nosna (I1B) — HaiOlIbIIa KUTBKICTh BOJIOTH, SIKY MOXE BMICTHUTH TPYHT MpH
MIOBHOMY 3allOBHEHHI BCIX MOp, 3a BUHATKOM 3amiemiieHux, Tomy [IB mpubnuzno
JOPIBHIOE TIOPUCTOCTI I'PYHTY (B 00'€MHHUX MPOLIEHTAX ).

BoponpoHMkHicTh — 1€ 3/1aTHICTh IPYHTIB BCMOKTYBATH M MPOIYyCKAaTH 4epe3
cebe BOAy, sIKa TIOCTYTAE 3 MOBEPXHi.

[Ipouec pyxy BOau Mae JBa €Tanu: BCMOKTYyBaHHA (1HQUIbTpalis) Ta
npocovyBaHHs (PiabTparis).

Iugpinempayiss — 3amOBHEHHS BOJOK BUIBHUX MOp TIPYHTY MijJ BIUIMBOM
COpOIIHNX, MEHICKOBUX, TPaBITALIMHUX CHJI 1 TPAIIEHTA HATIOPY.

Dinempayis — Oe3nepepBHUN pyX BOJUM B HACHUEHOMY TIPYHTI MiJ BILUIMBOM
rpajaieHTa.

BoaonigilimajibHa 3aaTHiCTH TIPYHTY — II¢ HOTO BJIACTHUBICTh BHUKJIMKATH
BUCXI1/IHE IEpECYBaHHS B HbOMY BOJM 32 PaXyHOK KaNUISIPHUX CHIL

®opMH JOCTYITHOCTI IPYHTOBOI BOJM /IJIsl POCJIUH

1. Heoocmynua— 1e BCS MIIHO 3B'A3aHa BOJA, CHJIA YTPUMYBAaHHS SIKO1
MNOBEPXHEI0 TPYHTOBMX YAaCTHMHOK HabaraTo OUIbIIA, HIXK BCMOKTYBaJbHa CHJIA
KOPEHIB.

2. [lyoice sasxckooocmyntna — B OCHOBHOMY MMyXKO3B's13aHa (IJ1iBYACTa) BOJA.

3. Baoswxodocmynna BoIa JEXKUTh Y MeXax MK BOJOTICTIO B'SHEHHS W
BOJIOTICTIO PO3PUBY KaliJISIPHOTO 3B'A3KY.

4. Cepeonvooocmynna — BIINOBIJIa€ Jiala3oHy BiJl BOJOTOCTI PO3PUBY
KamuIsipiB 10 HAMEHIIIO1 BOJIOTOEMHOCTI.

5. Jleckooocmynna, sika NepexXoIuTh y HAJAJIMIIKOBY BOAY, BIJIIOBIIa€ A1ana3oHy
BOJIOTOCTI Bl HAMEHIIOL 1O MOBHOI BOJIOTOEMHOCTI.

Besinkuii reos1orivHuil K0J1000ir pe4oBMH BKIIIOYAE TaKl €TaIu:

a) MOsIBY BUBEPKEHUX MOP1J] HA 3€MHII MOBEPXHI;

0) BUBITPIOBAHHS;
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B) IPYHTOYTBOPCHHS,

I') €po3ito 1 JeHYAaIlII0;

1) HAKOTTMYCHHS KOHTUHCHTAIBHUX Ta OKCAaHIYHUX OCaiB;

¢) metaMopdi3M OCa/liB;

’K) BUXIJ OCQ/DKCHHX IOP1J HAa TMOBEPXHIO 3 HOBUM ITMKJIOM BHUBITPIOBAHHS,
I'PYHTOYTBOPEHHS, ICHY 1aIlii i 0CaJOHAKOITMYCHHS.

I

I'panyjoMeTpu4Hi e1eMeHTH a60 ejeMeHTapHi rpynrosi yacruaku (EIY) -
NePBUHHI IPYHTOB1 YaCTOYKH, IIPEACTABIICH] MiHEpaIbHUMHU 3€pPHAMU, OPTaHIYHUMHU Ta
OpraHo-MiHEpaJbHUMHU TpPaHyJaMH, [0 BUIBHO CYCIEHIYIOTbCS Y BOJI TICHS
pYWHYBaHHS KJIEHKUX MaTepiaiB.

I'panyjioMeTpUYHHII CKJIAJ IPYHTY — CIIIBBIJHOIICHHS MK €JI€MEHTapHUMH
I'PYHTOBUMH YACTUHKAMH PI3HUX PO3MIPIB.
3a M.M.CubipueBuM yci MeXaHI4YHI €JIEMEHTH IPYHTY MOJUJIEHO Ha Bl Tpynu
bpakuiit: pizuunuit nicox (>0,01 mm) 1 ¢pizuuny 2nuny (<0,01 mm).

Ieoximisi — Hayka Mpo ICTOPI0 ATOMIB XIMIYHMX €JIIEMEHTIB y PO3BUTKY
IJIAHETH, NP0 CYYaCHUW XIMIYHUN CKIIaJ TIPCHKUX MOPIJ 1 NUIAXK MITpalii XIMIYHHX
€JIEMEHTIB Ha 3eMJIi.

I'eoximiuHi 0ap'epu — AUISTHKY TPYHTY Ji€ BiIOYBAETHCS CIIOBUILHEHHS PyXY 1
aKyMYJIIs XIMIYHUX €JIEMEHTIB uepe3: OKMCHEHHS, BUIIAPOBYBAHHS, BIJHOBIICHHS,
KHUCIIOTHICTD, JIYXKHICTb, acopOiiro. 3a dopmoro O6ap'epu MOXKYTh OyTH JIHIMHUMH 1
TUTONTUHHUMU.

Apeanu akymyaauii TOIINSIOTHCS HA:

1) ny>ke mupoki — R,03, S10y;

2) momipuo mupoki — CaMg(COs3),, CaCOs3, MgCOs;

3) By3BKi — Na,SO,, MgSO4, NaCl, Na,COs3;

4) nyxe By3bki — NaNO3;, KNO3, CaCl,, MgCl,.

I

IpyHTO3HABCTBO — Hayka 0OpPO IPYHTH Ta iX TIE€HE3MC, OyHOBY, CKIa.,
BJIACTUBOCTI ¥ TeorpadiyHe MOLIMPEHHS; 3aKOHOMIPHOCTI MOXOKEHHS, PO3BHUTKY,
poJii B TMPUPOII, WUIIAXM W METOAM iX OXOPOHHU, POJIOYICTb, pAalllOHAJbHE
BUKOPHUCTAHHS B TOCIOJAPCHKINA TISIbHOCTI JIFOJAUHH.

T'onosHi po3oinu rpynmo3znascmea.

1) yduenHs npo ¢popMyBaHHS il pO3BUTOK (F'€HE3UC) IPYHTIB;

2) y4YeHHS MNOpO TIPYHTOBUM TOKPUB SK LUIICHE MNPOCTOPOBE YTBOPEHHS,
B3a€MOIIOB'SI3aHE 13 30BHIILIHIM CEPEOBHILEM (€KOJIOT1s Ta reorpadis IpyHTIB);

3) y4eHHS TpPO POMAIOYICTH TPYHTIB 1 MPO MNPHUHIMIM HOTO PETyTIOBAHHS
arpOTEXHIYHUMH W METTIOPATUBHUMHU 3aX0JIaMU;

4) y4eHHs IpO OXOPOHY I'PYHTOBOI'O MIOKPHBY.
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Dynoamenmanvhi po30inu IPYHMO3HABCMEA - 3a BIACTUBOCTSIMU IPYHTOBOI
Macu ((i3zuka, Ximis, OiloJiorisi, MiHepasoris, kaprorpadis, cCUCTEeMaTHKa, €KOJIOTis,
OIliHKa, 1IH(OpMaTHKa, POIOUICTh, METIOpallisl, €po3is, 0XOpOHa I'PYHTIB TOIIIO);

Ipuxnaoui po3dinu 3a GopMaMu BUKOPUCTAHHS IPYHTIB (arpoHOMIYHE, JIICOBE,
MeJliopaTUBHE, CaHITapHE, 1IHKEHEepPHE, €KOJIOT1YHE TPYHTO3HABCTBO).

Ocobausuti po30in — xinacu@ikaiis IPpyHTIB, sika 0a3yeThbCs Ha BUKOPUCTaHHI
MaTepialiiB yciX pO3IiTiB IPyHTO3HABCTBA.

Llonoocennsamu 1pyHmo3Hascmea.

1. TloHsATTS TpO TIPYHT SAK CAMOCTIHHE MPHUPOAHO-ICTOPUYHE TINO, SKE
dopMyeThes B 4aci i MpoCTOpi i BILIMBOM (PaKTOPIB IPYHTOYTBOPEHHH.

2. YuenHs mnpo ¢GakTopu Ta YMOBU IPYHTOYTBOpPEHHS (KIIMaT, penbed,
I'PYHTOYTBOPIOIOUI MTOPOIH, KHUB1 OPTaHi3MH, 4ac).

3. Y4eHHS TPO TIPYHTOYTBOPIOIOUMM TIPOLEC SK CKIQAHUKA KOMILUIEKC
€JIEMEHTapHUX IPYHTOBUX IPOIIECIB.

4. Y4eHHs Ipo pOJIOYICTh IPYHTY — HOTO OCHOBHY IT'€HETUYHY BJIACTUBICTD.

5. [IpuHunu cucTeMaTUKu i Kiacudikariii IpyHTIB.

6. Y4eHHs IpO 30HAIBHICTh I'PYHTIB.

Ipynr — ne ckiagHa NONi(yHKIIOHAJAbHA, IIOJiAMCIIEPCHA, I'€TEPOreHHa,
BiIKpUTa dYoTupudasHa CTPYKTypHa CHCTEeMa B TIOBEpPXHEBIM YacTHHI KOpHU
BHUBITPIOBAHHS TIPCHKUX MOPIJ, IO BOJOJIE POIIOYICTIO 1 € KOMIUIEKCHOIO (DYHKIIIEIO
ripCchKOi MOPOAM, OPraHi3MiB, KJIiMaTy, pelbedy Ta yacy.

NOCTITHOrO OOMIHY PEYOBHHOIO W EHEPri€l0 3 HABKOJMILIHIM CEPEIOBHILEM.
"CTpyKTypHOIO CUCTEMOIO" TPYHT € TOMY, III0 BiH BOJIOJIE 1€pApXIYHOIO0 OpraHizalli€ro,
B SKIA MOXXHa PO3PI3HUTH JI€KUIbKA CTPYKTYpHUX piBHIB. [lin opranizmMamu mu
pO3yMieEMO BCIO 010Ty Ta MPOAYKTH 1i PYHKIIOHYBAaHHS OPTraHIYHOTO MOXOJKEHHS, 1
30KpeMa JIIOJIMHY, SIKa Ha ChOTO/IHI € TIOTY>KHOIO T€0JIOTTYHOI0 CHIIOHO.

. IpynT
Kiaimar (Exadyoron)
N i X
di ouean 30011€H03

7

MK OILICHO03

Puc. 1. Micue rpyHTY B 6i0T€011€HO031

I'100abHI Ta coniaibHO-eKOHOMIYHI (PYHKIIII IPYHTY:

1) 3abesneuenns owcummsi Ha 3emni — CEpelOBHINE W YMOBa ICHYBaHHS
POCIMHHOCTI, TBAPHUH 1 MIKPOOPTaHI3MIB.

2) 3abesneyennss NOCMIUHOL 63A€MOOIL BeIUKO20 2€0NI02IUHO20 MA MAN020
bionociunoeo  Konoobiey — (UukKnig)  peuoeuH  HA  3eMHIll  NOBEPXHI.
3) pezyniosannsn ximiunozo cknady ammoceepu i ziopocghepu.
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4). pecymosannsi biocghepnux npoyecie, 30KpeMa IUILHOCTI KUTTA Ha 3eMi,
HUIIXOM JUHAMIYHOTO BIJTHOBJICHHS IPYHTOBOI1 POJIFOYOCTI;
5) akymynsauis akmuenoi opeaniunoi peuosunu i nog'a3anoi 3 nero ximiunoi enepeii
Ha 3eMHill ROBEPXHI. TPYHT y Hcummi i OiAAbHOCMI TH0OUHU.

5. T (3emist) ocHo8HULL 3aciO 6UPOOHUYMBA B CLIHCHKOMY T'OCIIO/IAPCTRI.

IpynroBuii nmpoQisib — 1€ INeBHE BEPTHKAIbHE 4YEPryBaHHS TE€HETHYHMX
TOPU30HTIB Y MEXax IPYHTOBOTO 1HAMBIAyyMa.

I'eHeTH4YHi TOPU30HTH - OJHOPIIHI, 3a3BMYANl MapajelbHI MIapu TPYHTY, SKi
chopMyBanuch y TpoOIEeCci TIPYHTOYTBOPEHHs, IO PI3HATbCA MDK COOO0I0
MOPQOJIOTIYHUMH O3HAKaMH, CKJIAJI0M 1 BIACTUBOCTSIMHU.

3anexHO BiA OCOOIMBOCTEN MENOTeHe3y Ta BIKY IPYHTY, IPYHTOBI mpodii
OyBalOTb CKIAOHUMU Ta RPOCHMUMU.

Tunu npocroi 0yxoBu npogio:

- npumimuenuii  npoghine  GOPMYETHCS  MAJONOTY>KHUM  TYMYCO-
akymysaTuBHUM ropuszonToM (H) abo nepexigaum g0 Mmarepunckkoi nopoau (HP), mo
3aJsralTh 0€3M0cepeIHbO Ha IPYHTOTBOPHIM Mopoi;

- HENnO0BHOPO36UHEHWII Ma€ TIOBHUW Ha0lp TEHETHMYHUX TOPHU3OHTIB, IO
XapaKTEepHUM IS JAHOTO THUIY IPYHTIB, aje€ 3 Majol iX MOTYXKHICTIO (mpodisib
YKOPOUECHUH);

- HOpMAIbHUII M€ TIOBHUN Hal0lp TEHETUYHHX TOPHU3O0HTIB, II0 XapaKTEPHHA
UIA  JaHOTO  TUIy  TPyHTY, 3  THIOBOK  JUIsi  HE  €pOJOBAHMX
IJIAKOPHUX I'PYHTIB MNOTY>KHICTIO;

- cnaboougpepenuiiiosanuiit — 1yXe PO3TITHYTUM MOHOTOHHUN Mpodiib, B
SIKOMY T€HETUYHI TOPU30HTH MOCTYIOBO 3MIHIOIOTH OJIMH OJTHOTO 0€3 YITKO MOMITHUX
MEePEexXO0IiB;

- nopyuwienuil (epojoBaHuil) — npodiiab, B AIKOMY YaCTHHA BEPXHIX TOPU30HTIB
3HUIIICHA €PO3I€l0;

Cknaouna 6y0osa rpyHTOBOTO MPODIIIIO:

- peikmoeuil - XapaKTepU3ye€ThCs HASBHICTIO IOXOBAaHMX TOPH30HTIB a00
MOXOBAaHUX MPO(D1IIIB MATIEOTPYHTIB.

- oazamounennuin npodib GOpPMYETHCS Y BUMAIKAX JITOJOTIYHUX 3MIH Y
MeKaxX IPYHTOBOI TOBIII (JIBOYWICHHI MAaTEPUHCHKI TTIOPOIH);

- noaiyuxkniunui  npodUTL  YTBOPIOETBCSI B yMOBax  IMEPIOJIUYHOIO
nepeBiIKIaAeHHS! TPYHTOTBOPHOTO Martepiainy (pluYKOBUI atoBii, ByJIKaHIYHUI MOMII,
€0JIOB1 HAHOCH);

- nopywienun (NEPEBEPHEHUN. IITYYHUM, NpUpoaHU) Tpoduib (hopmyeTbes
IpY BUBEPTaHH1 HUKHIX TOPU30HTIB HA TTOBEPXHIO.

- Mmo3aiunuit — 1npodiab, B SKOMY TE€HETHYHI TOPU30HTH YTBOPIOIOTH HE
MOCIIIJIOBHY 3a TJIMOMHOIO CEpil0 TOPU3OHTAIBHUX IIApiB, a HemnepeadadyBaHy
CTpOKaTy M03aiKy, IJISIMUCTICTb;

Tunu OymnoBu mnpodinw 3a mopdosoriunumMmu o3Hakamu (3a0apBJICHHS
TeHETUYHUX TOPU30HTIB, IUTBHICTh, XapaKTep Ta PO3MOIiI HOBOYTBOPEHB):

- akymyaamueHuii podPuTh 13 MAKCUMyMOM HAKOMWYEHHS THUX YW 1HIIUX
PEUYOBHH y TOBEPXHEBUX TOPHU30HTAX NPU IMOCTYIIOBOMY 3MEHIIEHHI iX YMICTY 3
rmubuHo.  IlonminseTbcst Ha  perpecMBHO-aKyMyJSTUBHUN  (yBIrHyTa KpHUBa
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Nepepo3rnoAiny), MNPOTrPEeCUBHO-aKyMYJISITUBHUM  (BUIyKJa) Ta  PIBHOMIPHO-
AKyMYJIATUBHUM;

- earogianvuull podiab 13 MIHIMYMOM PEYOBHHU Ha MOBEPXHI (IIOBEPXHEBOMY
TOPU30HTI) Ta MOCTYNMOBUM 3POCTaHHSIM HOro BMICTY 3 rmoOuHoo. Iloginserses Ha
perpecUBHO-EIIOBIaIbHUM ~ (YBITHYTa  KpUBa  IEPEPO3MNOJILIY),  MPOrPECUBHO-
eMroBlaIbHUMN (BUITYKIIa), PIBHOMIPHO-CIIIOBIAJIbHUM;

- [PYHM080-AKyMyAaAmueHuil poduTb XapakTepru3ye HAKOMMYCHHS PEUOBHUH 13
I'PYHTOBHX BOJ Y HIKHIN Ta Cepe/IHINi YaCTHHI TOBIII IPYHTY;

- e1106ianbHOo-i1106ianbHUL TIPO(PIITH 13 MIHIMyMOM PEYOBUH Y BEPXHIN YaCTHHI
Ta MAaKCUMYMOM Yy CEpe/iHIi a00 HUKHIHM YacTHHI,

- Heoucghpepenuyinnosanuii podiTb XapaKTEPU3YETbCA PIBHOMIPHUM YMICTOM
PEYOBHHU MO BCIH TOBIL IPYHTY.

®opMu rpaHHuLb Mi’K TOPU3OHTAMH B PO QiJi :

- pisnHa - XapakTepHa JJisi OUIBIIOCTI IPYHTIB, OCOOJMBO JUIsl HKIKHIX CIAa0o
IU(pepeHLIHOBaHUX TOPU30HTIB, 3BUYAHO — IIPH MOCTYNOBUX MEPEXOAAX;

- Xeunsacma - BIACTUBA JJI1 HUKHbOI YACTUHU T'YMYCOBUX TOPU30HTIB JIICOBUX
IPYHTIB, a TAKOX 4aCTO XapaKTEpHa JIJIsl IEPEXOAY MIXK MirOPU30HTAMU;

- KuuwienenoOdibna xapakTepHa JJi1 HIJKHbOT YaCTUHHM TYMYCOBaHUX TOPU3OHTIB
CTETOBUX I'PYHTIB.

- A3UKONOOIOHA HANTUIIOBIIIA JI1 HUKHbBOT YaCTUHHU E-rOpH30HTY M1A30JIMCTHX
I'PYHTIB.

- 3amiyna — XapakTepHa Uil IPYHTIB 13 MOTIYHUM XapaKTEPOM r'yMmycy ado THX,
AK1 PO3TPICKYIOThCH;

- po3muma - XapakTepHa IJis TPYHTIB 13 CHUJIBHUM EJIOBlaJbHO-1TIOBIAILHUM
MPOLIECOM;

- nuavyacma — 3YCTPIYAETHCS JOCHTHh PIJIKO, B MIA30JIMCTHX IPYyHTaxX Ha
CTPYKTYPHHUX TJIMHAX.

- nanicadna TakoX IyXKe PIAKO 3yCTPIYAETHCS B COJIOHIAX MPH MEPEXoJil 10
COJIOHIIEBOTO TOPU3OHTY. 3a CTYIIEHEM BUPAKCHHS BUJIISIOTH TaKl BUIM MEPEXOJIB:
Pi3KUil, ACHUI, NOMIMHUI, ROCIYNOGUIL.

IpyHTOyTBOpIOIOYi, 200 MATEPHMHCHKi, MOPOAM - IOBEPXHEBI TOPU3OHTH
TIPCHKUX TIOPiZl, HA SKUX YTBOPIOIOTHCS TIPYHTU. TUNU TIPCBKUX TOpia 3a
TIOXOKEHHSIM:

1. MarmaTuyHi - TOpOAM YTBOPEHI  MPHU OXOJIOJKEHHI PO3TOIICHOI
BYJIKAHIYHOI PiAKOT MarMu. 3ajeXHO BiJ TNIMOMHM OCTUTaHHS MarMaTU4Hl MOPOJU
OyBalOTh:

- iHmpy3ueHi abo 2nubUHHI - YTBOPEH1 BCEPEIMHI 36MHOI KOPHU; MAlOTh KPUCTATIUHY
OynoBy;

- e¢hy3u6ni - yTBOPEHI 3 JIaBU Ha 3€MHIi MoBepxHi. MatoTs amop(dHy Oy10BY.
- 3MIWaHI — YTBOPIOIOTHCS MIPU OCTUTAHHI MarMy 4acTKOBO BCEPEAMHI 36MHOI KOpH, a
MOTIM Ha 3€MHIi MOBepXxHi. MaroTh KpucTaniuHy 1 aMmopQHy Oy10BY.

MarmatuyHi mopoau ckiagaroTs 96% nitocdepu, 1HOAI BOHU 3yCTPIYAIOTHCS
SK TPYHTOYTBOPIOIOY1 IOPOIH.
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2. OcanoBi mopoaM yTBOPWUJIMCH Ha 3€MHIM TOBEPXHI  IUIIXOM
BUBITPIOBAaHHSA ¥ TMEPEBIAKIAICHHS TPOAYKTIB BHUBITPIOBaHHS MarMaTU4YHUX 1
MeTaMop(iuHUX MOpia a0o 3 BiIKJIAI€Hb PI3HUX OpraHi3MiB. BoHu OyBaroTh:

- ynamkosi abo KpucmaniuHi nopoou - TMPOAYKTH MEXaHIYHOTO PYHHYBaHHS PI3HHUX
nopiz; 3a po3MipaMu Ta (OPMOIO YIAMKIB 1 CTyIIEHEM LIEMEHTallli BOHU MOAUISIIOTHCS
Ha: rpy0O0yJIaMKOBI, IMiIlIaH1 Ta aJIeBPUTOBI

- XiMiuHi — IPOYKTH XIMIYHUX PEaKIIiii, 0 BUTIAAAIOTh B OCa;

- 0io2eHHi — IPOAYKTH KUTTETISTTLHOCTI JKUBUX OPTaHi3MiB.

3. MeTtamop¢iuHi Mopoam yTBOPIOIOTHCS 3 OCAIOBUX y TIMOOKUX IIapax
3eMHOi KOpH TiJ BIUIMBOM BUCOKHX TEMIIEpATyp 1 BHUCOKOTO THCKY (THeiicH, pi3Hi
ciaHul (TJMHUCTI, CIIOJSHI, KPEMHI€B1), MapMypH (YTBOPEHI 3 BalHAKIB), KBAPIUTH
(YTBOpEHI 3 MIIIaHHKIB).

lipcbki mopoam 3a BIKOM MOXXHA MOAUIMTH Ha JIBI BEJMKI TPYIU: JaBHI
(Oouemeepmunni) ma uemeepmunHi, a0 cydyacHi TyXKi OCaJOBI MOPOJIU
KOHTHHEHTAJIBHOTO 1 MOPCHKOTO MOXO/HKCHHS.

I pyHTOYTBOPIOIOYi IOPOIH 32 IeHEe3HCOM IOIAIOTECS Ha TaKi KaTeropii:

Enreianvni moponau, abo emoBId — TPOJYKTH BUBITPIOBAHHS BUXITHUX
TIPCHKUX TOPiJ, SIKI 3ajJsratoTh Ha Micli iX yTBopeHHs. CydacHuil enroBialibHUN
MOKPHUB YaCTO HA3UBAIOTh KOPOIo eusimprosanns. 111 mopoau HalOIIbII PO3BUHYTI HA
IUIOIIMHHUX BOAOIUIBHUX TpocTropax. Ha cxunax emoBid BiacyTtHid. Koiip Horo
3QJIEKUTh BIJ BHUXIIHOI TOPOAM M XapakTepy BHBITPIOBAHHS. XapaKTepHUMU
O3HAaKaMHU €JIIOBIIO €: TICHUM 3B'SI30K 13 BUXIJIHOIO MOPOOI0; MOCTYNOBUN Mepexif A0
Hel MpU CTIOCTEPEKEHHI Ha BEPTUKAITBHOMY PO3pi3i.

Jentogianvnumu eioknaoamu, abdo Oenrweiem HABUBAIOTHCA HAHOCH, SKI
YTBOPWIMCA B HIDKHIX YaCTHMHAX CXWJIIB YHACHIJOK 3MHUBY JOIIOBHUMH ¥ CHITOBUMH
BOJAMH TIPOJIYKTIB PyHHYBAaHHS TOPiJ 13 BEPXHIX YACTUH IMX CXHUIIB i, YaCTKOBO, —
BOAOALIIB. O3HAaKU: MIAPYBaTICTh 1 JesKa COPTOBAHICTh MEXAHIYHUX YACTOK, SIKi
BXOJIATh 7O HMOTO CKJIaay: OUIbIN OCIJArOTh BHUIIE MO CXWIy, HaWApiOHimN — Ous
MITHIAOKS CXUITy. 3yCTpIYa€eThCs JEIOBIM HemapyBaTuil. [’ panyIoMeTpUYHMA  CKIaa
— MIaHWUW, CyMiIaHWud, CYTJIMHKOBUM, TIMHUCTHH — 3aJICKHTh BiJl MEXaHIYHOTO
CKJIaJly BHUXITHUX TOpiA. Y MICISIX, J€ BaXKO MPOBECTH MEXKY MK JCITIOBIEM Ta
EJTIOBIEM, X 00'€JHYIOTH 3aTJIbHOIO Ha3BOIO €TIOBIAIbHO-IETIOBIAIbHOTO YTBOPEHHHI.

Ilponrogianvui 6i0Kknadu yTBOPIOIOTHCS B TIPCHKUX 00JaCTAX TUMYACOBUMU
noTOKaMH (CeasiMH), SIKI BOJIOAIIOTh TaKOK CHJIOK, IO pPa3oM 13 JpiOHO3EeMOM
BUHOCSTh 3HAYHYy KUIBKICTh HECOPTOBAHOTO KpPYMHOYJIAaMKOBOTO MaTepiaiy,
BIJIKJIAJAlOTh MOro OISl MITHIAOKS Tip, Y MUKTIPHHUX JOJIMHAX, B YCTSIX PIYKOBUX
JOJIMH, YTBOPIOIOYM  XapakTepHi KOHycu. JlemoBid 1 MpOJIIOBIA  HIMPOKO
PO3MOBCIOKEHI B TIPCHKUX 1 TEPEATipHUX OO0JacTAX 1 CIyXaTh MaTCPUHCHKUMHU
TIOpOJaMHU JTHSI PI3HUX THITIB IPYHTIB.

Anrwsianvui 6ioknaou — 1 0caa TPOTOYHHUX BOJA abo0 3aljiaBHI HAHOCH,
BIJIKJIQ/ICHI TIpH po3imBax pik. [[o HUX HamexaTh BIAKIAAW Ha JHI MIPOTOYHHUX 03€p 1
JeJIbTOB BIJKJIA/IH. Binpi3Hﬂ}0TLCﬂ z[06p0}0 COpTOBaHiCTIO MaTepiaJIy 32 BEJIMYMHOKO
yacTuHOK. Hepinko cepen 1ux BIJIKJIAJTIB 3yCTp1qa10TLc;1 iH3U TOpdy, BKIIOUYCHHS
3aJTUIITKIB POCIIMHHIX 1 TBAPUHHUX OPTaHI3MIiB, leCHOBOI[HI/IX 1 HA3€MHHUX MOJIIOCKIB,
JIEKOMM KICTKH XOPAOBHX. BiIpI3HSIOTHCS IIAPYBATICTIO, € MPOXKWIKH OTJICEHHX 1
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OpPYJIHEHUX TOpU30HTIB. THUMM adioBilO: PYCJIOBUM, 3alUIaBHUM, CTapUYHHI.
AmoBiaJIbHI HAaHOCH CIIy>)KaThb MAaTEPUHCHKOIO TMOPOJOI0 IS PI3HUX 3arljIaBHUX
TPYHTIB, SIK1 BOJIOJIIFOTH BUCOKOIO POJIFOUICTIO.

O3epHi ¢i0Kn1adu 3aN0BHIOIOTH TOHWKEHHS JIABHHOTO penbedy U BIIPI3HIIOTHCA
OTJIMHEHHSIM 1 IIAPYBATICTIO, BAXKKUM TPAHYJIOMETPUYHHUM CKJIAJOM 13 BEJIHKUM
yMmicToM MyaucToi ¢pakiii. CroctepiraloThCs TMPOIIApKH Ccanponetity, Topdy,
OTJICEHHS, 3aCOJICHHS.

JIbooosuxosi 6ioknadu TpencTaBieHI MOpPEHAMH, (ITIOBIOTIAIIATLHUMU Ta
JIbOJIOBUKOBO-03€PHUMH BiJIKJIaZaMH.

MopeHaMu Ha3WBa€ThCA BIIKIAIW TYXKOTO YJIaMKOBOTO Marepiany, SKHM
YTBOPHBCS JIbOJOBHUKOM, IO pyXaBcsi. MopeHa CKIAAA€ThCs 13 CYMIllll TIIMHHCTHX
YacTOK, MICKY, T'paBito, IIeOEHI0 I BalyHIB PI3HOTO pO3Mipy. BuainsioTh OCHOBHI,
00KOBI1 a00 KiHIIeBI MOpeHH. Ceper OCHOBHOI pO3PI3HSIOTh MOBEPXHEBY, BHYTPIIIHIO 1
JIOHHY.

dDmoBiorasuiajabHi 200 BOAHO-JILOJ0BUKOBI BIIKJIAAM 3B'13aH1 3 JISJIbHICTIO
MOTYXXHUX JIbOJOBUKOBUX TOTOKIB. BuTiKarouu 3-miJ JbOJOBHKA, TMOTOKH BOJHU
nepeMillyBajii MOPEHHMM Marepiaj, MEepeBIIKIaaid HOoro 3a Kpaem JIbOJOBHKA.
BoHu xapakTepu3yrThCS COPTOBAHICTIO, IIAPYBATICTIO, O€3KapOOHATHICTIO, HE
MICTATh BaJIyHIB, MEPEBAXKHO TMiaHl ¥ minaHo-rajgedHukoBl. LI mopoau mmpoko
posmnoBcromkeni Ha Ilomicei. Ipydrn, sxi chopmyBanmcs Ha IMX Bigkiagax,
BIJIPI3HSIOTHCS HU3bKOIO pOAIOYiCTIO. BoHM O171H1 T'yMyCcOM, IOKUBHUMHU PEUYOBUHAMH,
BOJIOAIIOTh  HHM3BKOIO  BOJIOTOEMHICTIO. Y  3aMKHYTHX YJOTOBHHAaX, KOJIH
dmoBiornmianbHl  BIAKIAAM  MIACTEJICHI TJWHAMHM, BHUHUKAE 3a00JIOYEHHS,
bopmMyrOThCst 00TOTHO-TTIA30UCTI IPYHTH.

Ilokpueni cyenunku TIONIMPEHI B 30HI JIbOJIOBUKOBUX BIAKIQAIB 1
PO3MIISIAOTECS K BIAKIAAW MPUIHLOJOBHKOBUX PO3JUBIB TAIMX BOJ. BOHW 3HAYHO
PO3IMOBCIO/KEHI B IIEHTpaidbHUX obmactsax HedopHozemHoi 3o0Hu Pociiickkoi
Oeneparii. [ns HUX BiIacTHBE 3aJiAraHHS HA MOpPEHI. XapaKTepU3YIOThCS >KOBTO-
OypuM KOJIbOPOM, J0Ope BHPaKCHOI COPTOBAHICTIO, BEJIMKHM YMICTOM ITHIIYBaTOi
dpaxuii, He MicTITh BadyHiB. llepeBaxkHo Oe3kapOonaTHl. Ha 1ux maTepuHCHKUX
OpoJaxX yTBOPUITUCS T1I30JIUCTI1, IEPHOBO-IIII30JIUCTI, @ TAKOXK CIp1 JICOBI TPYHTH.

Jecu i neconodioni cyznunku MaroTh pi3HUI TeHe3NC. IX 3araTbHUMU PHCAMH €:
najgeBuii abo OypyBaTo-MaJieBUN KOJIp, KapOOHATHICTh. IMHIIYBAaTO-CYTJIMHKOBHI
IpaHyJIOMETPUYHUN CKJIaj 13 mepeBaror KpynHonuiaysaToi (pakmii (0,05-0,01 mm),
OOpOILIHUCTICTh, IINAPYBATICTh, IMYyXKE CKIAJEHHSA, MIKpPOArperoBaHicTb, mo0pa
BOJIONIPOHUKHICTh. 3a XIMIYHUMU U (PI3UKO-XIMIYHUMH BJIACTUBOCTSM III MOPOJU
HAWOUIbII COPUSTIMBI Il PO3BUTKY pociivH. Ha HUX (opMyIOThCS BHCOKO pOAIOYl
YOPHO3EMHI IPYHTH, a TaKOX CIpO3€MH, KaIlTaHOBIi, cipi JicoBi. Jlecu HalOiNbII
nomwupeHi B Ykpaini i1 y Cepenniii A3ii. Jlecomo1iOHiI CYyTriIMHKH PO3TAIIOBYIOTHCS B
JHOIOBUKOBUX 1 30BHINIHBO-THOJIOBUKOBUX 00JIACTAX, Cepell TOKPUBHUX CYTJIMHKIB:
JCOCTENOBl, CTeNoBl pailoHn. BoHm MeHIm kapOOHATHI, 3YCTPIYAIOTHCA TaKOXK 1
0e3kapOoHaTHI.

Eonosi 6ioknaou yTBOPIOIOTHCS BHACHIOK aKyMyJSTUBHOI [ii BITpY, SKa
MPOSIBIISIETHCS. OCOOJIMBO 1HTEHCHBHO B TycTeni. /[0 €0JI0BHX BIJIKIJIAIB HAJIEXKATh
COPTOBaHI Mil[aH1 HAHOCH, K1 YTBOPIOIOTh TOpOH, TIOHU, OapXaHH.
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Mopcoki 6ioknadu GOpMyIOThCS BHACTIOK TEepeMillleHHs OeperoBoi JiHii
MOpIB, SBHUIIl TpaHcrpecii W perpecii. [li sBuma HeEpiAKO crHocTepiraiucs B
YeTBEPTUHHUH nepiof. Bigkmaan xapakTepu3yloThCs MApPyBaTICTIO, COPTOBAHICTIO Ta
3HAYHOI0 aKymyJjsiliero cojieid. 3ycrpivyatotbes y [lpukacmiiichkii Ta 1HIIMX
IPUMOPCHKUX HU3MHaX. Ha HUX yTBOPIOIOTHCS 3aCOJIEHI IPYHTH.

I'ymycoBi pe4oBHHH - CIIOJyKaMHd THIy TodiMepiB (MOJIKOHJICHCATH),
MOJIEKYJIH SIKHX YTBOPIOIOTHCS 3 (PEHOJBHHUX CIIOJNYK 3 BMICTOM a3otry. /lycepenom
TYMYCY € OpraHi4Hi PeIITKU BUIIUX POCIUH, MIKPOOPTaHi3MiB 1 TBApHH, IO KUBYTh y
rpyuTi. [lix mpae'anucmoro pocivHHICTIO OCHOBHUM JIXKEPEJIOM TYMYCY € KOPEHi, il
Jicoeoro - pocnuHHUN omaa. OpraHiuHi PelITKA MiAJAIOTHCA PI3HUM MEXaHIUYHUM,
610XIMIYHUM 1 (P13UKO-XIMIYHUM TEPETBOPEHHSM, SIKI BiTOYBaIOTHCS Y JIBA €TaAIU:

NepmMii eTam - pO3KJIaJ OpPraHIYHMUX 3AJIUIIKIB 3a JOMOMOTOI0 TIPYHTOBOI
dayHu, hropy, MikpoopraHi3mis. Floro Mo>xHa yMOBHO MOJUINTA Ha Taki TpH dasu:

- nepwia ¢aza - G13MUHE pyHUHYBaHHS, TOJPIOHEHHS;

- Opyea ¢paza — TIAPOJI3 OPraHIYHMX PEYOBHH: OIKM PO3IICILTIOITHCS [0

aMIHOKHCIIOT; BYIJIEBOJIM, — JIO MOHOCAXapu/iB; YPOHOBI KHUCJIOTH, >XUPU — JO
[IIEPUHY 1 KUPHUX KHUCJIOT; JITHIH, CMOJIM, AYyOWJIbHI PEUYOBMHU — HA apOMaTH4HI
CIIOJIYKHU.

- mpems ¢haza — OKHCHO-BIJIHOBHI TPOIECH, IO 3a JOMOMOTOI (EPMEHTY
OKCUPENYKTa3W BUKIMKAIOTh [OBHY  MIHEpali3alil0  OpraHiyHUX  PEYOBHH:
B1I0YBA€ETHCS J1€3aMIHYBaHHSI aMIHOKHUCIIOT, JE€KapOOKCUITYBaHHS OPTraHIYHUX KUCJIOT
TOILIO.

apyruii eram — rywmidikaiis, TOOTO CHUHTE3 TYMYCHHUX pPEUOBHHHU. PiBeHB
ryMmiQikamii OpraHiyHUX pEITOK 3aJeKUTh BIJ TIAPOTEPMIYHOTO  PEXKUMY,
00TaHIYHOTO Ta 010XIMIYHOTO CKJIaAy PEIITOK, iX KITBKOCTI.

I'pynu ryMycHMX pe4OBHH:

TI'yminosi kucnomu (I'K) TeMHO-KOpHYHEBOTO ab0 YOPHOTO 3a0apBiICHHS,
PO3YMHHI B CIAOKWX Jyrax, yTBOPIOIOYM TyMmMaTH, claOko po3uuHHl y Boai. Jlo iX
CkJanxy BXoAsaTh Byriens (50-62%), Boaens (2,8-6,6%), xkucenb (31-40%), azor (2-
6%) 1 30J1bH1 €JIeMEeHTH. 3aJIeKHO Bi ymicTy Byriaeto, 'K moginsiors Ha ABI rpynu:
cipi abo "opHi (Bucokuii ymict Ca) 1 6ypi

@ynveokucaomu (OK) cBITIIO-)KOBTOTO, CBITIO-Oyporo 3a0apBlIeHHS, PO3YHUHHI
y BOJI i1 yrax, yTBoprotoun ¢ynbBatv. Bonu mictars Byrieus (41-46%), Boaens (4-
5), azort (3-4), xucensb (44-48%). BonHi po3unHu PpyabBOKUCIOT criibHO Kuchi (pH =
2,6-2,8), BOHU SHEPriliHO PYHHYIOTh MiHEpaIbHY YAaCTHHY IPYHTY, JAY>KE JIA01IbHI.

T'ymin - CcykynHICTh TYMIHOBUX 1 (yJIbBOKHCIOT, SKI MILIHO 3B'SA3aHl 3
MiHEPATFHOI YAaCTUHOKO TPYHTY, a TaKOX KOMIIOHEHTH POCIWHHHUX PEIITOK, IO
BKKO PO3KJIAJIAIOTHCA MIKPOOPTaHi3MaMu: IIeII0J103a, JIITHIH, BYTJIMHKUA. ['yMiHU HE
PO3YHMHSAIOTHCS B )KOJHOMY PO3YUHHHUKY, TOMY iX HA3WBalOTh IHEPTHUM T'yMYCOM.

I'pynoBuii ckiaag rymycy — cymapHa KUIbKICTb T'yMIHOBUX, (DYJIBBOKHCIOT 1
TYMIHY.

3a BigHomeHHSAM ryMmiHOBUX KHCIOT (Crk) g0 ¢ynsBokuciaor (Cox).
PO3PI3HSIOTH TaKl THUIIH T'yMYCY:

- pynbBaTHMif - Crr:Cohxk < 0,6;

- rymatHO-QynbpBaTHHI - Crk:Cox 0,6-0,8;
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- ¢pynbBaTHO-TyMaTHUH - Crk:Codxk 0,8-1,2;
- rymatuuii - Crx:Cohx >1,2.

VY cknaai rymycy 4dopHo3eMmy mnepeBaxkaroTh rymatu, Crk:Cpx>1,7, B miI301HCTHX
rpyHTax nepeBaxaioTh ¢ynbBokuciaotu (Crk:Cok ~0,8), y cipoMy JicoBOMYy Iie
CHIBBIIHOLIEHHA OJIU3bKE 110 1.

@pakuiiHuil CcKJIaaQ rymMycy — KUIBKICTh OKpeMHX (Qpakiiifi TyMIHOBUX 1
(YyITBBOKUCIIOT PI3HOTO CTYMEHsI CTIMKOCTI 3B'SI3KY 3 MIHEPATbHOIO YaCTHHOIO IPYHTY.

I pyHTOBi KoJ10i1H

IpynToBi Kosoinm — ne aBodhasHa CHUCTEMA, KA CKIALAEThCSA 3 JUCIIEPCHOT
¢a3u (KOJIOIAHI YACTHUHKH) Ta AUCIIEPCHOTO CepeloBUINA (IPYHTOBHI PO3UHH).

Komnoinu 0yBatoTh:

Opzaniuni — TYMyC, 1O CKJaJay SIKOTO BXOJASTh (DYJIbBOKHUCIOTH, T'YMiHOBI
KHUCIIOTH Ta iX COJIl TUITY XeJaTiB (BHYTPIIIHbO-KOMILJIEKCHI CTIOJIYKH).

Minepanvni — 1ie TIMHHUCTI MiHepaid, KoJoimHi ¢opmu SiO,, TIAPOKCUAU
AJIFOMIHIIO, 31132 Ta KPEMHI€BOI KHCIIOTH.

Opzano-minepanvui -  KOJNOIAM, $KI YTBOPWIMCS BHACHIJIOK 3'€THAHHS
TYMYCOBHUX KHUCJIOT 13 TTIMHUCTUMU MIHEpATaMH.

MineJia - K0JOi1HA YaCTUHKA IPYHTY.

POy,
——

HE

e

et

Puc. 25. Cxemartinyna Oynosa Ko-
Aoianol minean (3a lopGynosum),

Komnoigna miriesna ckiiagaeTbes 3:

Anpo - cknagHa crnojiyka aMmopdHOi abo KpHUCTamiyHOi OyJOBH PI3HOTO
XIMIYHOTO CKJIafdy.

[Map nomenuyian-eusnauaruux ionig¢ - 1mAp MIIHO YTPUMYBAHHMX 10OHIB 13
3apAJIoM, SIKUI PO3MILLY€EThCS HA MOBEPXHI SApA.

I'panyna - sapo Milenu pa3oM 13 IIapoM MOTEHIlaI-BU3HAYal0unX 10H1B. Mix
TPaHyJIOI0 ¥ PO3YMHOM, SIKM OTOYYE KOJIOI, BUHUKAE TEPMOJUHAMIYHUN nOMeHyia
3aBASKA SIKOMY 13 PO3UMHY MPUTATYIOTHCS 10HH MPOTUIICKHOTO 3HAKA (KOMHEHCYIoUi
ionu). BoHM pO3MINIYIOTBCS HABKOJO TPAaHYJIM JBOMA IapamMH: BHYTPIIIHIN —
HEPYXOMHUH Iap, 30BHIMIHIA — AUQPY3HUI [map, B SKOMY OJHI KaTiOHM MOXYTh
3aMIHIOBATUCh 1HIIMMH, 3yMOBIIOIOUM UM (PI3UKO-XIMIUHY (OOMIHHY) MOTJIMHAIBHY
3JIaTHICTh IPYHTIB.
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['panyna pa3om 13 HEpPYyXOMHUM IIapOM KOMIIEHCYIOUMX 10HIB Ha3MBAETHCS
KOJIOITHOI0O YAacCTHUHKOI. MIX KOJIOITHOI YACTHMHKOI W OTOYYIOUMM PO3YMHOM
BUHUKAE e/1eKMPOKIHemUyHUll homenyian (3eTa-moTeHIlamN).

Anmnaoign (KHCJIOTONMOMIOHI) - KOJIOimM, sIKi Yy NMOTeHUiaJ-BH3HAYAI0YOMY
mapi MaThL HeraTHBHO 3apsiykeHi iomm W H+ (kpemHekuciaora 1 rymiHOBa
KUCJIOTY, & TAKOXK MIHEpaJId TPYITH MOHTMOPHJIOHITY).

Ba3oinu (sryromoaioHi) - KoJIOiIH, SKi MalOTh y IMMOTEHITIAI-BU3HAYAIOUOMY IIIapi
MO3UTUBHO 3aps/HKEHI 10HU ( TiIpaTH OKCHJIIB 3aj1i3a Ta aJFOMIHIIO).

AMpotepu, a0 amdoJriToinM — KOJI0iau, K1 3aJ€KHO BiJl peakilii IpyHTOBOTO
PO3YMHY MOXKYTbh IMOBOAUTHUCH SIK alIUIOTAN YU 0a30i1u.

B rpyntax VYkpainu OUIBLIICTH KOJIOINiB MPEACTABICHI TENSIMU TYMYCOBUX
KHCIIOT Ta KPEMHE3eMy, I'PYHTOBUI KOMIUJIEKC Ma€ 3apsii MIHYC 1 TyT JAOMIHYIOTh
npolecu 0OMiHy KaTiOHIB.

BaacTuBoCTi IPDYHTOBHX KOJIOIIIB:

1. TpyHTOBI KOJOImHI CHCTEMH — IWCHEPCHI i TeTEpOreHHi - B IPYHTOBOMY
pO34MHI (KWW HA3UBAIOTH JIUCIIEPCHUM CEPEIOBHUIIEM) PIBHOMIPHO PO3MOJLIEHI
TBEPIl YACTUHKU TJIMHU, TYMYCY Ta 1HIIUX KOJIOIAIB (nucnepcHa ¢asa).

2. Mix 4yaCTMHKaMU TYMYCOBUX PEUOBUH, TJIMHU 1 BOJIOIO € TIOBEPXHS MOJLITY,
gKa BOJIOJIE BHU3HAYEHUM 3allacOM BUIbHOI TIOBEPXHEBOi EHEprii, sKa MOXe
MEPEXOAUTH B 1HII (POPMHU: XIMIYHY, TEIJIOBY TOIIO.

3. KonoinHi YacTHHKM MaloTh BEJIMKY 3arajlbHy i muToMy mnoBepxHio. [lpu
30UTBLIEHH] JUCIEPCHOCTI YACTUHOK y I'PYHTI MIJBHUILYETHCS iX XIMIYHA AKTUBHICTD.
Bona 3B's13aHa 31 301JIbIIEHHSIM TOBEPXHEBOI €HEPTi.

4. KonoigHi po34MHM 37aTHI PO3CIIOBATH CBITJIOBI MPOMEHI, CTBOPIOBATH
ONaJIECLEHLIIIO.

5. Konoimni po3uMHM 31aTHI A0 Jiali3y, TOOTO JO OYHUILIEHHS BiJ
HU3BKOMOJICKYJISIPHUX, 10HHUX JIOMIIIOK 32 JOTIOMOTOI0 HAMIBIPOHUKHOT MEMOpaHU
(mepraMeHTHUH TaIip, KOJOIIH).

6. Konoigni po3uuHu miJ AI€I0 €IEKTPOJITIB KOATyJII0I0Th, TOOTO MPOXOIUTH
PO3UICHHS, BIJOKPEMIICHHS JMCIIEPCHOTO CEPelOBUINA BiJ AUCHEPCHOI (as3u, siKa
Bunagae B ocaja. KomoimHi 4aCTHHKH IMEPEeXOAATh 13 30J10 B Telb, T'yOJSTh 3aps,
CKJICIOIOTBCS B arperaT. [ [uM BOHM BIIPI3HIIOTHCS BiJl ICTHHHUX TOMOTCHHUX CHCTEM.

7. KonoigHi YaCTHHKU MAarTh 3apsjl; TO3UTUBHUM a00 HeraTuBHHMM. J[ls
BHU3HAYCHHS 3HAKa 3apsTy KOJIOIIHUX YaCTHHOK BUKOPHCTOBYIOTH €JIEeKTpodope3.

Koaryasimisi - mporiec 3'efHaHHSA KOJOIAHUX YaCTHHOK 1 YTBOPEHHS 13 30JI10
TelTto, TIOIaJbIIe OCAKCHHS — CeTMMEHTAII€I0.

IMenTu3anisi - mepexia KOJOiy 31 CTaHy I'ejto B CTaH 30J10.

3BOPOTHI - KOJIOiH, SIKI MOXKYTb MEPEXOAUTH 13 30JI10 B I'ejlb 1 HABMAKH.

He3BopoTHi - K010111, SIKI BAXKKO MEPEXOISIThH 0 CTaHY 30JI10.

Tiopoghinbui xonoinu aye riapaToBaHi i Bakue KOAryJrol0Th (IesKi opraHiuHi
PCUOBHHH, SIKI 3yCTPIUAIOTHCS Y IPYHTAX, MiHEpaIld MOHTMOPHIIOHITOBOI IPYIIH).

T'iopogpooni xonoinu BMINIYIOTh HEBEIIMKY KiJBKICTh BOIU (T1IPOKCH 3aii3a,
MiHepaIH KaoJliHITOBOT TPYIIH).

Buau koaryasimii KoJ1oiniB:
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1. Enexmponimuuna — BIIOYBa€ThCS IiJ JIEI0 MiABUIICHUX KOHIICHTpAIii
JIETKOPO3YMHHUX COJIEH, 10HM SIKMX HECyTh MPOTWICKHUUA OO0 KOJOimy 3apsj.
Koarynsiist ¥iae To/11, KO KOHIIEHTpaIlisl eJIeKTPOJITIB IEPEBUIIYE ROPIZ KOA2yaauil
— Ty MiHIMaJIbHY KOHIICHTpaIlito, Ipu sAKid mounHaeThess ocimanHsa. K.K.I'empoiiiy
PO3MICTHB yC1 KaTiOHH 3a iX KOaryJruol 3/IaTHICTIO B psJ, SKUM BiH Ha3BaB
JIIOTPOITHUM:

Fe** >Al* > Ba” > Ca* > H"> Mg* > NH," > Na*> Li*

ToOTo KoarymsiifHa Cuiia eIeKTPOTITIB 3aJICKUTh BiJ] BAJIGHTHOCTI W aTOMHOI
MacH 10Ha.

2. Bzaemna — BinOyBaeThCS MPU B3aEMO/IIT ABOX KOJIOITHUX YACTOK, SIKI MAIOTh
MPOTUIICKHI 3apsaau (TpU B3a€EMOIT KOJOIMIB TyMyCy 1 TIAPOKCUAY alIOMIiHIIO, K1
MAaIOTh Pi3H1 3apsan).

3. Di3uuna — i BIUIMBOM 3MIHHM peakilii cepeqoBHINa, CKICIOBAHHS MOBEPXHI
PEYOBHH (a/re3is), BUCYIIYBaHHS, CTAPIHHS KOJIOI/IIB.

I'pyHToBHii po3yuH — 1€ pijika (a3a IPyHTIB, SIKa MICTUTh I'PYHTOBY BOIY,
PO3YMHEH]1 B Hill COJIl, OPraHiyHl Ta OpPTraHO-MiHEpaJbHI CIOJYKH, ra3u ¥ KOJOimHi
3011. Iicepena tpynmosux po3uuHia:

1) atmocdepHi onanu;

2) IPYHTOBI BOJIH;

3) 3polryBalbHi (MMOJUBHI) BOJH.

MeTtoau BU/IiJIeHHSI TAa BUBYEHHS [PYHTOBHUX PO3YHHIB:

— BOOHI UMAINCKU,

- 3aCcMOCy8aHHsl 308HIUHbOL cuu (TUCKY; TUCKY CTUCHEHOTO ra3y; BiIIIEHTPOBO]
CWJIM; 3JaTHOCTI PI3HUX PIAWH BUTICHATH 3 IPYHTY BOJY;

- J3UMempuyHi METOJIU, MO J1I0Th 3a MPUHIIUIIOM 3aMIIIEHHS ¥ BUTICHEHHS
TPYHTOBHX PO3YMHIB TaIUMH a00 JOMIOBUMH Bojamu. (1) Ji3uMeTpH-KOHTEHHEpH 3
OCTOHHUMHM CTIHAMH 1 JHOM, KyJIU TPYHT HACUIAETHCS; 2) JII3UMETPU-MOHOMIITH; 3)
T3UMETpU-Tiiku; 4) TIUIOMMHHI JI3UMETPU 3aKPUTOTO THUMY, [0 HaWMEHIIe
NOPYIIYIOTh TPUPOJHE 3alsiTaHHS IPYHTY; 5) II3UMETpUUYHI XpomartorpadiyuHi
KOJIOHKH);

- De3nocepeone NOCIHIHKEHHS BOIHOT (pa3u B IPYHTI B IPUPOTHOMY 3aJISITAHH] Y
MOJIbOBHX YMOBAaX 13 3aCTOCYBaHHSIM €JIEKTPO/IIB.

CkJazi IpyHTOBUX PO3UYMHIB 3aJI€KUTh BiJ:

1) KUIBKOCTI Ta KOCT1 aTMOC(EpPHUX OMA/IIB;

2) ckiany TBepoi a3y IpyHTY;

3) KUIBKOCTI Ta SIKOCTI POCIMHHOTO MaTepiajdy HaJ3eMHOI Ta MiJA3€MHOI1 YaCTUH
010T€01ICHO3Y;

4) KUTTEIISIBHOCTI POCIMH — MOMVIMHAHHS 3 PO3YMHY BH3HAYEHUX 10HIB 1
BUJIUICHHS 3 KOPEHIB.

[pyHTOBI PpO3YMHHM XApPAKTEPU3YIOTHCS TAKUMH IIOKa3HUKAMU: peakyicro,
KOHYEeHMpayiero, 0CMOMUYHUM NOMEHYIATOM.

Peaxyis tpynmosoco po3uuny BU3HAYAETHCS AKTUBHICTIO BUIBHUX BOJHEBUX
(H+) 1 rigpoxcunpaux (OH) 10HIB 1 BUMIpIOEThCS TMOKasHUKOM pH — Big'eMHHM
JIOrapu(pMoM aKTHBHOCTI iOHiB BOJIHIO.
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Konyenmpayis tpynmogux po3uunié HEBEIUKA M KOJMBAETHCS BiJ JIECATKIB
MUIITpaMiB J10 JEKUIBKOX TpaMiB peYOBUHU Ha 1 1.

Ipynmoei pozuunu — 6esnocepedne 0xcepeno HeusieHHA poCiuH.

BydepHicTs IPYHTY — 31aTHICTh HMPOTUCTOATH PI3KIM 3MiHI aKTHMBHOI peaKIlii
CEpelloBUIllA TPU HAAXOHKEHHI KHUCIMX YM JY>KHUX PEUYOBUH (HANPHUKIAI, MpU
yI0OpEeHHI CLIILCHKOTOCIIONAPCHKUX KYJIBTYD), a00 11e 3AaTHICTh eaadoTony 30epiraTu
CBOIO OpTraHi3aIlilo.

bygepnicmbv 1pynmoeozo po3uuny BU3HAYAETHCA CKJIAIOM TBepaoi (dasu,
HAsBHICTIO KapOOHATIB 1 KOJIOiMiB. BoHa MpOSBISETHCS CHIBHINIE Yy TPYHTaX 3
BHUCOKOIO €MHICTIO TOTJIMHAHHS, a TaKoXX B YMOBax, KOJM B CKJIaJi TMOTJIMHYTHUX
KaTiOHIB NIEPEeBa’Kal0Th OCHOBHU.

IpynToBe noBiTps

KinbkicTh 1 CKJIag TIPYHTOBOIO TOBITPS BIUIMBaE Ha: 1) pPO3BUTOK 1
(GYHKIIOHYBaHHS POCTUH 1 MIKpOOPTraHi3MiB;

2) PO3YMHHICTS 1 MITPAIlil0 XIMIYHHUX CIIOJIYK Y TPYHTOBOMY MpOodii;

3) IHTEHCHUBHICTb 1 CIIPSIMOBAHICTh I'PYHTOBUX MPOIIECIB.

- TPYHT TOTJIMHAE Ta cOpOye TOKCHUYHI MPOMUCIIOBI Ta3, a TAKOX OYMIILYE
aTMocdepy BiJl TEXHIYHOTO 3a0pyAHEHHS.

®Di3U4H1 CTAaHU IPYHTOBOTO MOBITPS:

Binene — 1e cymim rasiB 1 JIETKMX OpPraHIYHUX CIIOJNYK, $SIKI BUIBHO
MEPEMIITYIOTHCS CUCTEMOIO IPYHTOBUX TOP 1 3'€THYIOTHCA 3 MOBITPSIM aTMOC(EpH.

3awemiiene— 3HAXOAUTHCA Yy TOpaX, 3 YCIX OOKIB 130JbOBaHE BOJSHUMU
TIJTIBKAMH.

AO0copboeane TPYHTOBE TIOBITpsI — Tra3d W JIETKI OpraHiyHl CHOJIYKH,
azicopOOBaHi IPYHTOBUMU YaCTUHKAMU Ha iX MOBEPXHI.

Po3uunne — razu, po3uuHeH1 B IpyHTOBIA Bojl. Ile moBiTpss 0OMEXEeHO MOXKe
Opatu ydacTb B aepailii IpyHTY.

IMoBiTpsiHO-i3uyHi BJACTHBOCTI IPYHTIB — 1€ CYKYIHICTh (DI3UYHUX
BJIACTUBOCTEH TPYHTIB, SIKI BHU3HAYAIOTh CTaH 1 TMOBEMIHKY TIPYHTOBOTO TOBITPS Y
npodii.

3arajbHa NOBITPOEMHICTH TIPYHTIB - MaKCUMaJIbHO MOXJIHMBA KIJIBKICTh
MOBITPA, AKa BMILIYETHCS B MOBITPSIHO-CYXOMY IPYHTI HEMOpYIIEHOI OyAOBH INpHU
HOpMalbHUX ymoBax. P3.m. = P3ar. — Pr,

Je: P3ar. — 3arajibHa mopucCTIiCTh IPYyHTY; Pr — 00'eM rirpockoniuHoi Bojoru,%.

[ToBITPOEMHICTh TPYHTIB 3alIeKUTh BIJ 1X TPaHYJIOMETPUYHOTO CKJIALTy,
CKJIQJICHHS, CTYTIEHSI OCTPYKTYPEHOCTI.

IMoBiTpPOBMIiCT — KIJTBKICTH MOBITPS, SIKE MICTUTBCS B IPYHTI NPU BU3HAUECHOMY
piBHI 3BosIokeHHS. PB = P3ar — Wo0.,

ne Wo6. — o0'eMHa BOJIOTICTh I'PYHTIB,%0.

IMoBITPONPOHUKHICTH — 37]aTHICT IPYHTY MPOIMYCKATH Yepe3 ceOe MoBITpS.

IMoBiTpo0oOMiH (ra3zoodmin), a6o aepaunisa — e 0OMiH ra3aMu MiXK IPYHTOBUM
NOBITPAM U aTMoc(eporo. 3aneKuTh Bif:

1) armocdepHux YMOB — KOJHMBAHHSI TeMIepaTypud TOBITPsA, 3MIHU
aTMOC(EPHOTO THCKY, KUTHBKOCTI OMaaiB Ta iX PO3MOALIOM, IHTEHCHUBHICTh Ta 00'eM
BUIIApPYBaHHA 1 TPaHCIIIpallii BOIY;
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2) (i3UYHUX BIACTUBOCTEH IPYHTY — TpaHyJIOMETPUUHUN CKIal, CTPYKTYpa,
CTaH MOBEPXHI, MIUIbHICTh, KUIbKICTh Ta SKICTh MOP aepallii, TeMIepaTypHUl pexuMm i
PEXKHUM 1X BOJIOTOCTI;

3) ¢bi3uyHl  BIACTUBOCTI  Tra3iB  —  IIBUJKICTH  iX  AuQy3ii;

4) pi3uKO-XIMIYHUX PEAKIIM y TPyHTaX IO JIAHIIIOTY: IMOTJIMHAIYUN KOMILIEKC-
IPYHTOBUM pO3uMH-Ta30Ba (aza.

IpyHTOyTBOpIOIOUMI Tmpouec, a00 IPYHTOYTBOPEHHS — 1€ CKIaIHHNI
NPUPOJHUN TPOLIEC YTBOPEHHS TIPYHTIB 13 TIPCBKUX TOPiA, IX PO3BUTOK,
(YHKITIOHYBaHHS 1 €BOJIOLIA M1 11€10 KOMIUIEKCY (DaKTOPiB TPYHTOYTBOPEHHS.

IpyHTOYTBOPEHHsI € pe3ylbTaT CYKYIHOI mii: 1) MaTepUHCBKOi TipCBKOi
MOpo/H, 2) )KUBHUX 1 MEPTBUX OpraHi3miB; 3) kiimMaTty; 4) penbedy MICHEBOCTI; 5) BIKY
kpainu (B.B./[okyuaes).

IpyHTOYTBOPIOIOUMIi NPOLEC CKIANACThCA 3 4-X KOMIIOHEHTIB PEYOBMHHO-
€HepreTUYHOro OanaHcy:

1) npUTOKY pE4OBUHU 1 €HEPrii B TPYHT;

2) nepeTBOPEHHS PEYOBUH 1 €HEprii B IPYHTI,

3) nepemilieHHs] peUYOBUH 1 €HEPrii B IPYHTI,

4) BIATOKY PEUYOBHH 1 EHEPTii 3 IPYHTY.

@akTOpH I'PYHTOYTBOPEHHS - 11¢ 00'€KTU HABKOJIMIIHBOTO CEPEelOBUINA, SKI
0e3rocepeIHbO (MaTepiAIbHO) JIIFOTh HA MATEPUHCHKI TIPChKI TOPOAH.

YMOBHM IPYHTOYTBOPEHHSI — II€ SIBUIA HABKOJMIIHBOTO CEPEIOBHINA, SKi
BIUTMBAIOTh Ha IPYHTOYTBOPEHHS HE O€3MOCEepeHbO, a Yepe3 MarepiaibHl (PakTopH,
CWJIM 1 HAMPSAMOK JIIi AKX 3MIHIOETHCS TIPU 3MiHI IUX YMOB.

IpynToyTBOpeHHs i pocauuHi ¢popmanii, 110 BILIMBAIOTH HA Leil mpouec:

- rpyna AepeBUHHUX (opMaliid: Talrosl JIICH, IIMPOKOJUCTSAHI JICH, BOJIOTI
CyOTpOITIYHI Ta BOJIOT1 TPOIIYHI JIICH;

- Tpyna TepexiIHUX JAEPEeBHO-TPAB'SHUCTHX QopMalliid: KcepodiTHi Jicu W
YarapHUKH, CaBaHMU;

- Tpymna TpaB'THUCTUX (opmaliid: CyxoauTbHI W 3a00J04YeH1 JIyT'H, TpaB'sHi
npepii, CTenu MOMIPHOTO MOSICY, CYOTPOIIYHI YarapHUKOBI CTEIIH;

- rpyIa mycTelbHUX (hopmariiii — cyooopeanbHuX, CyOTPOMIYHUX 1 TPOIIYHUX;

- TpyIia JUIIAHHIKOBO-MOXOBUX (hopMalliii: TyHApH, O0JI0TA.

IpynToyTBOpenns i iioro eranu:/lepwi nocenenyi Ha MaTEPUHCHKIN MOPOL —
3eJIeHI BOJOpPOCTI, HAKONMWYEHHS OloMacu BOJOPOCTEH BeAe A0 PO3TPICKyBaHHS
KBapIly Ta IHIIMX MiHEpaJIiB MO IUIOIIMHAX HECTIMKOCTI, BOJOPOCTI MiJIJTyTOBYBAIH
cepenosuiie a0 pH 6,4-8,1.

1li3uiwe nocensiromvcs — HAKUMHI JUIIAWHUKA (BOHM CTBOPIOIOTH HE3HAUHY
KUIBKICTh TEMHO3a0apBJICHOTO Ap10HO3EMY, SIKUIl 3alTOBHIOE JPiOHI TPIIUHK);

Ha niocomoenenomy mnumu cybcmpami TOCENSIOTHCS  JIMIIAWHUKU 3
JUCTONMOMIOHUMHU TUTacTHHKaMU (X OioMaca 3HAYHO OibIa 1 OmMajJg HOCUTH Ha3BY
JpiOHO3EM M1 TUITAMHIKAMU );

Ha mpynax  nuwaiinukie  TOCETSIOTBCS ~ MOXH  (TpaHC(OpPMOBAHHIMA
TEMHO3a0apBiIeHUI MaTepiaj, M0 MICTUTh JOCHUTh 3HA4YHY KUIBKICTh OpTaHIYHHUX
PEYOBUH, MEPEMIITYETHCS Y KPYIIHI TPIILIMHK);

B kpynuux mpiwunax po3BUBarOTHCS TOJIOHACIHHI.
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IpynroBa dayna — GesxpebOeTHi, XpeOeTHi, Ki HACENAIOTH Pi3HI TOPH3OHTH
TPYHTY 1 KUBYTb Ha HOT0O TOBEPXHI.

I'pynu rpyHTOBOI (payHu 32 iX po3mipamu:

a) Mikpoghayna — oprasizamu, posmipu skux MenHmi 0,2 MM (IIpoTo30a,
HEMAaTOIH, PI30I0/I1, €XIHOKOKH);

0) mezoghayna — opranizmu, po3mipu skux Big 0,2 10 4 MM: MaJeHbKI KOMaxHu,
crenu(ivuHi YepBH, 10 TPUCTOCYBATHCS KUTH Y TPYHTI, JI€ IOCUTh BOJIOTE MOBITPS;

B) MakpodayHa — CKIaJaeThcs 3 TBAPUHHUX OpraHi3MiB po3Mipom Bix 4 no 80
MM: 3eMJISIHI YepBHU, MOJIIOCKH, KOMaxu (Mypaxu, TEpMITH);

T) meeagayna — TBapuHA OLabIm 80 MM: BEIWKI KOMaxw, KpaOW, CKOPITIOHH,
raJlIlOKu, Yepernaxu, MaJleHbKl 1 BEJIMKI TPU3YHH, JIMCHUILIl, OOPCYKH Ta 1HIII TBapHHHU,
SK1 PUIOTh y TPYHTAX XOJH, HOPH.

DOyHKuUil TBAPUH NPH rpyHToyTBopeHHi'

- CIIOKUBAHHS, IEPBUHHE 1 BTOPUHHE PyHHYBaHHS OpraHiqYHO PpEYOBHHH.

- HAKONMMYEHHI B IX TUJIaX €JEMEHTIB JKUBJIICHHS 1, TOJOBHE, y CHHTE3I
a30TOBMICHHX CHOJIYK O1JIKOBOro xapakrepy. Ilicis iX po3kiany 10 IpyHTY HaIXOJATh
€JIEMEHTH, CHEPTisl.

- BIUIMB Ha MEPEMIIIEHHS MacH IPYHTY, Ha (OpMYBaHHs MIKPO- 1 HAHOPEIbe(Dy.

IpyHTOBO-0i0KIIMATHYHI IOSICH - TEPMIYHi IPYIHX KIIMAaTiB, 10 BUILIAIOTHCS
3a pAIOM TEMIIEpAaTypPHUX TMOKA3HUKIB 1 PO3TAIIOBYIOTHCS HA IUIAHETI Yy BUIJISIL
IIUPOTHUX CMYT, 3aKOHOMIPHO XapaKTEPU3YIOTHCS NMEBHUMHU THIIAMH POCIUHHOCTI Ta

IPYHTIB.

[Tosic Cepennbopiuna Paniamiitauii 6anasc, CyMa akTUBHUX
TemIeparypa moBiTps, K JIx/(cM? B piK) temmneparyp, °C, 3a pik
°C Ha MIBACHHIN MexI (B

MIBHIYHIN MIBKYI)

[onsipanit -23-15 21-42 400-500

Bbopeanbuuit -4+4 24-84 2400

Cy60opeanbHuii +10 84-210 4000

CyOTponiunuit +15 210-252 6000-8000

Tpomniunwmii +32 252-336 8000-10000

3a XapakTepoM 3BOJIOKEHHSI IPUMHITO BUAUIATH Taki rpynu kiiMariB (3a K3):

- Ty>Kke BoJiori (ekctparyMiji) — >1,33;

- BoJiori (rymiani) — 1,33-1,00;

- HaniBBoJIoT1 (cemurymiani) — 1,00-0,55;

- HammiBcyxi (cemuapuani) — 0,55-0,33;

- cyxi (apuani) — 0,33-0,12;

- myke cyxi (exctpaapuani) — <0,12.

IIpsavMuii BIVIMB KJIIMATY HA IPYHTOYTBOPeHHsI — Iie Oe3mocepenHs Ais Ha
IpyHT atMocepHuX (akTopiB (3BOJIOKEHHS, MPOMOYYBaHHS, BHCUXAHHS, HArPiBaHH,
OXOJIOKCHHS TOIIO)
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OnocepenkoBana PpoJb KiIiMaty gk (¢akTropa IPYHTOYTBOPEHHS:
— BaOXJIMBUN (aKTOp PO3BUTKY O10JIOTTYHUX 1 O10XIMIYHMX TporieciB. BiH 3yMoBItO€
THUI POCIIMHHOCTI, TEMITU YTBOPEHHS 00 pyHYBaHHS OpraHIYHOI peYOBUHU, CKJIA]] Ta
IHTEHCHBHICTh IPYHTOBOI MikpodiopH, GpayHH.

- BIUIUBA€E HA BOJHO-TIOBITPSHUM, TEMIIEPATypHUI 1 OKUCHO-BITHOBHUN PEKUMHU
IPYHTIB.

- 3 KIIMaTUYHHMH YMOBAaMHM MIIIHO 3B'SI3aHI MPOLIECH TEPETBOPECHHS
MIHEpAJIbHUX CHOJMYK y TIPYyHTI (HampsIMOK 1 TEMIM BUBITPIOBAHHS, aKyMYJISIIis
MPOAYKTIB IPYHTOYTBOPEHHS).

- BU3HA4Ya€ MPOIIECH BITPOBOI Ta BOJIHOI €po3ii IPYHTIB.

IpyHTOBHIi PEKHUM - CYKYIIHICTh JOOOBUX, CE30HHUX 1 PIYHMX LUKIYHUX 3MiH
CKJaJy Ta CTaHy KOMIIOHEHTIB IPYHTY, SIKi BiIOyBarOThCS Yy 3B'A3Ky 3 OOMiIHOM
PEYOBHHOIO ¥ €HEPri€0 MIK I'PYHTOM 1 HABKOJIMIIHIM CEPETOBUILEM.

Boauuii pesxum IpyHTY — 11€ CYKYIHICTb SBHII HAJAXOHKEHHS BOJU B TPYHT, ii
nepeMilieHHs, 3MiH (PI3UYHOTO CTaHy, BTPATH 3 IPYHTY.

Tunu BOAHOTO pe:KUMY IPYHTY:

- Mep310mHuil - BIACTUBUHN IPyHTaM, 5Kl (POpMYIOThCS B 001acTi OararopiaHoi
MEP3IJIOTH.

- 6000Hacuuenuyi (BOJO3aCTIMHUN) - XapakTepuszye OOJIOTHI TIPYHTH
aTMOC(EepHOTOo 3BOJIOKEHHS 1 IEKOJIU IPYHTOBOTO 3BOJIOKECHHS.

- nepioouuno eodonacuyeHnull (BOJ03aCTIHUN) PEXKUM Ma€ Micle y O0JTOTHHUX
TPYHTaxX IPYHTOBOTO 3BOJIOKECHHS.

- HNPOMUGHUIl DPESKUM BJIACTUBUM TIpPyHTaAM JIICOBUX 30H TaWru, BOJIOTHX
CyOTpOMIKIB 1 TPOIMIYHUX JICIB, TOMIPHUX IIMPOKOJIMCTSIHUX JICIB, i€ plUHA cyma
OMa/iiB MEPEBUILYE PIYHY BUIAPOBYBAHICTb.

- nepioOuYHO NPOMUGHUI PEXUM XapaKTEPHUU I IPYHTIB, SIKI POPMYIOTHCA
Y pIYHIN CyMi OMajiB, M0 MPUOIU3HO TOPIBHIOE PIUHIN BUTAPOBYBAHOCTI.

- NPOMUGHUIl CE30HHO-ROCYWIIUGUIl PESKUM XapaKTepHUN ISl TEPUTOPIN 3
JIBOMa KOHTPACTHUMH CE30HAMH: JOIIOBOTO 3 BoJjoricTio IpyHTy Bia 1B mo HB i1
nocynumBoro Bij BPK 1o BB (Tponiuni Bosiori caBanm).

- HenpoMueHWIl PSKUM BIIACTUBHI 30HaM, JIe€ CEpellHsA piuHa HOpMa OMaJiB
MEHIIIa BiJ] CepeIHHOPIYHOT BUIIAPOBYBAHOCTI (CTem, MOCYNUIMBA caBaHa). [ pyHTOBa
TOBIIA MPOMOYYEThCSI Ha THMOMHY 0,5-2 M, HM)KUE 3HAXOIUTHCA IIap 13 MOCTIMHO
HU3bKOIO BOJIOTOO.

- apuonui (NOCYUUIUBHI) — Bech NPO(dUIb IPYHTY CYXHHl MPOTSATOM BCHOIO
POKY.

- @unimHUIl - SIK 1 HEIPOMUBHUN a00 MOCYILIMBUIA, Ma€ MicClle B TpyHTax
apUIHOTO KIIIMATY, aJie B AKUX IPYHTOB1 BOAM OJM3bKI1 10 TOBEPXHI.

- 0eCYKmugHO-6uUNimMHUIl - KalijaspHa KaiiMa IPYHTOBUX BOJl HE BUXOAWTH Ha
MMOBEPXHIO, 1 BAMTAPOBYETHCS BOAA HE (PI3UUHO, a Uepe3 POCIUHHU.

- 3aMONaEAHUIl PESKUM XapaKTepHUU I TIPYHTIB, SKi TEPIOJUYHO
3aTOILTIOIOTHCS BOJAMHU PiK, CXUJIIB, JONOBUMHU a00 IHIMMMHU BOJaMU (3aIljlaBu PIvoK).

- aMt])zﬁtaﬂbHuu PEXHUM — Y TIOCTIHHO 3aTOTLTIOBAHMX Mapiax 1 IUIaBHSIX JEIBT
pPIYOK, Y MOPCBKHMX 1 O3€pHHX MUIKOBOAISAX, a00 B MEPIOJUYHO 3aTOILIIOBAHHX
MPWIMBHUMH BOJIaMU MaHTpax.
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- ipuzayivinuil XapakTepHUM ISl IITYYHO 3POIIYBAHUX IPYHTIB.

- OCYWly8aibHUIl XapAaKTEPHUM JUIsi OCYHIEHUX OOJOTHHX 1 3a00JI0UEHHX
IPYHTIB.

IpYHTOYTBOPEHHSI i TENJIOBHI PEeKUM IPYHTIB:

Tennoegi enacmusocmi rpynmie:

TennonorauuaibHa 30aTHiICTH — 37aTHICTh TPYHTIB TOTJMHATH Ta
YTPUMYBAaTH €HEPrit0 CoHIsl. AnmpOeno kommBaeThes Bim 8 mo 30% 1 3ayieuTh Bix
KOJBOPY IPYHTIB, iX CTPYKTYPHOTO CTaHy, BOJOTOCTI, XapakTepy MoBepxHi. TemHi
I'PYHTH MOTJIMHAIOTH OUIbIIE €HePrii, HIX CBITJIi, BOJIOT1 OUIbIIIE, HIXK CYyXI.

TennoeMHicTh — 37aTHICTh TIPYHTY NOIJIMHATH TEIUIO; KUIBKICTh TEIUla B
KaJopisix, HeoOxiaHa /uis HarpiBaHHs 1T abo 1 cMm kyO rpynTy Ha 1°C. 3anexuTts Bix
MIHEPAJIOTIYHOTO 1 TPAHYJOMETPUYHOTO CKIAAy IPYHTY, BMICTY B HbOMY OpTaHI4HO1
pPEYOBHHM, Bojorocti. Bojoruiéi IpyHT Mae OUIbLIy TEIJIOEMHICTb, HIK CYXUH, a
TJIMHUCTUN OITBITY, HIXK MIIaHUH.

TenonpoBigHicTb — 37aTHICTh IPYHTY MPOBOJUTH TEILIO.

TennonpoBiAHICTh 3aJEXKHUTh B TPaHYJIOMETPUYHOTO, XIMIYHOTO CKIIAJy,
TYMYCOBAHOCTI, HIUIBHOCTI, MOPHUCTOCTI, CTYIEHS 3BOJIOKEHHS IPYyHTY. MiHepalibHa
YacTUHA IPYHTY JIIIIIE TPOBOJAUTH HOT0, HIXK OpraHiyHa, BOJIa — JIIMIIE, HI%K MOBITPSL.

TensioBuii pexuM — CYKYIOHICTh 1 BH3HAYE€HA IOCIIIOBHICTh SIBHII
TEIJI000MIHY B CUCTEMI MPHU3EMHUN 1Iap MOBITPS — POCIMHHU — IPYHT - MiACTHIIAI0Ya
Mopo/a, a TaKOXK CYKYMHICTh NPOIECIB TEIUIONEPEHOCY, TEIUIOaKyMYJISIii Ta
TEIJIOPO3CIFOBaHHS Y IPYHTI.

TenJioBi pe;kMMu IPYHTIB

Knacu ['pynin

[Tpomep3aroui Mep3noTHi
TpuBano-ce30HHO-TIpOMEP3at0Ul
Ce30HHO ITpOMEp3arodi

Henpomep3zatoui Henpomep3atoui 0XoJI01KyBaHi
Henpomep3satoui Temni
Henpomep3aroui xkapki

1. Mep3/noTHI peXUMHU THUIIOBI HJisi TPYHTIB 13 0araTopiyHOI MEP3JI0TOI0.
CepennbopiuHa Temreparypa IpyHTIB Big'eMHa. TeMriepaTypa HaAUTEIUIIIIOTO MiCsIIst
Ha Timbuni 0,2 m He mnepesumye 20°C (rpyHTH €Bpa3iiicbkoi TOJAPHOI Ta
CximHOCHOIpCHKOT MEP3IIOTHO-TAUTOBOT 00IacTei).

2. TpuBano-ce30HHO-TIpOMEp3arodi: A0 M'ITH MICAIIB IepeBakae ITO3UTHBHA
cepeaHbopiuHa Temmeparypa npodimo. TemmepaTypa HAWUTEIIIIIIOTO MICAISl Ha
rmbuHl 0,2 M — Big 0 go 25°C. I'mubuna npomep3anHs Ouibiie 1M, ajge BoHa He
3MUKA€ETHCS 3 BIYHOIO MEP3JIOTOIO.

3. Ce3oHHO-TIpoMep3ar0yl IPYHTH MalOTh MO3UTHUBHY CEPEIHbOPIYHY
TeMrneparypy. TepMiH nMpoMep3aHHsl He OuIbIe 2-X MICsAIIB. (YOPHO3EMHU, Cipi JIICOBI,
KaIlITAHOBI IPYHTH).

4. Henpowmep3zarodi IpyHTH MarOTh MPOTITOM POKY MO3UTHBHI CEPEeIHLOPIUHI
TeMIiepaTypy NpodiIo, BKIOYAIOYN TEMIIEpaTypyu HaWXOJOAHIMIOro wicsisg (Oypi
JCOBI, CyOTPOITiYHi, TPOIiYHI IPYHTH).
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I pyHTOYTBOPEHHS i MATEPUHCHKI OPOAH

MateprHChKI TTOPOJIM ICTOTHO BIUTMBAIOTh HAa TPaHYJIOMETPUYHHUH, XIMIYHHUH 1
MIHEPAJIOTIYHUIN CKJIaJ TIPyHTIB; (i3uuHi, (Pi3MKO-MEXaHIUHI BJIACTHUBOCTI; BOJHO-
NOBITPSTHUH, TEIJIOBHUM 1 MOXKUBHUN pexxuMu. BoHM € MaTepiaibHOIO OCHOBOIO IPYHTY
1 mepenaroTh KoMy CBO1 BiacTUBOCTI. HallGiibIny posib y mpoiiecax IpyHTOYTBOPEHHS
BIJIITPalOTh OCAJ0BI TOPOJAW — BIAKIAJCHHS MPOAYKTIB BHBITPIOBAHHS MAaCHBHO-
KPUCTAIIYHUX MOP1] a00 3aIMIIKIB OPTraHi3MiB..

IpynroyrBopenns i peabed. Penbed MiceBoCTi JyXke BIUIMBAc Ha TEHE3MC
IPYHTIB, CTPYKTYpYy IPYHTOBOTO TIOKPHBY, foro MPOCTOPOBY HGOI[HOplI[HlCTB B.B.
Hokyuaes 3a penbedoM TMOAUISB IPYHTH Ha HOPMAJIbHI, nepexmm 1 aHOpMaJIbHI.
[Tepmi 3HAXOASATHCS HA BOJOAUIAX, APYTl — TPYHTH JENpecidi 1 TOHMKEHb, SIKI
BiJT4YBaIOTh BIUIUB I'PYHTOBHUX BOJ; TPETI — HE 30BCIM PO3BUHYTI.

Ilpame 3nauenns penveghy nonsarae y po3BUTKY €pO3iHHUX MPOIIECIB, Henpame
BUSBJISIETHCS U€pE3 MEPEPO3NO/Ii TEIIa, CBITIIA 1 BOJIH.

Cragaii TpyHTOYTBOpPEHHS :

Cmadia nouamko6ozo (ab6o nepeuHHO20) TPYHTOYTBOPEHHS HA CKEJIBHHUX
TIPCHKUX TMOPOJaX. XapaKTePU3YEThCS MaJIOI0 TIOTYXKHICTIO CyOCTpaTy, SIKUAM
OXOIUTIOETHCSL TPYHTOYTBOPEHHSIM, MOBLILHOIO AKyMYJISIIIEID €JIEMEHTIB TIPYHTOBOI
poarouocTi. [Tpodinas gyxke cnabko qudepeHIitoeThCsl Ha TCHETUYHI TOPU30HTH.

Cmadin po3eumky rpynmy, sKa MpoTiKa€e 3 HAPOCTAIOUOIO IHTEHCUBHICTIO, aX
n0 QopMmyBaHHS 3pUIOTO TIPYHTY 3 XapakTepHUM mOpodiieM 1 KOMILIEKCOM
BJIACTUBOCTEM.

Cmaoia pienosacu — CTaH KIIMaKCy, MPOTATOM SKOTO MIATPUMYETHCS
JUHaAMIYyHa pIBHOBara IPYHTY 3 CEpPEIOBHILEM, TOOTO 3 ICHYIOUHMM KOMILJIEKCOM
(akTOp1B IPYHTOYTBOPEHHS.

Eeontouia rpynmy MOXe WTH y PI3HUX HaNpsMKax: HUISXOM HapOIyBaHHS
MOTYXHOCT1 IPYHTY a00 NUISIXOM i1 3MEHIICHHS; UJISIXOM 3aCOJICHHS TPYHTY a00 HOTo
PO3COJICHHS;, IJITXOM JIerpajiallli IPyHTOBOI POJIFOUOCTI ab0 ii HapOIyBaHHS.

IPYHTHU BOPEAJIBHUX OBJIACTEM:

ITix3o01MCcTi IPYHTH TAWIrOBO-J1iCOBOI 30HM — TIOMIMPEHI Y 3axiAHOCUOIPCHKIii
HHU30BUHI, B CKaHIWHABII, MBHIYHIA 1 cepeaHii yacTnHax €Bpornu, BeaukoOpuTaHii,
nigaHi IliBnennoi Amepuku (Borusuiit 3emui), [liBHiuHI Amepuii (IEHTpi 1 CXOMI1
Kananu, miBaiunomy 3axonai CHIA), ABctpanii (miBaeHHoMy cxoai), Hosiii 3enannii.
Ha Ykpaini miji301 He BUIICHI.

Ilpoyec tpynmoymeopennss — niozonucmun (pyiiHyBaHHS y BEPXHIH YacTHHI
npo(dIt0 MEPBUHHUX 1 BTOPUHHUX MIHEPAJIIB 32 PaXyHOK iX KUCIOTHOIO TipOIi3y Ta
BUHIC NMPOJYKTIiB PYHHYBaHHS B HIDKHI TOPU30HTH).

Knimam: tymiguuii 6opeanshuii, K3>1, cyma omanie 200-600 MM Ha pik,
cepenHbopiuHa Temmeparypa ckimanae Big +4 mo -10°C. Penbed: piBHUHHUI abo
IJIOCKOTIPHUM, TOPOUCTO-XBUIISICTUM, TOOTO PI3HOMAHITHHM.

Ipynmomeopni nopoou: MOPEHHi, NOKPHBHI CYIJIMHKHA Ta TJIMHH, BOJIHO-
JHOJIOBUKOBI, CTPIYKOBI TJIMHHU, €JIOBIM 1 JEIOBIH KOPIHHMX TOpiJ, O3€pHO-
CTapO/JaBHbOATIOBIATIFHI — PI3HOTO TPaHYJIOMETPUYHOTO CKIady, Ho0pe IpeHOBaHi,
0e3kapOoHaTHI.
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Pocnunnicmo nigniunoi maiicu - MOXOBO-JIMIIIAMHUKOBI PO3PIIKEH1 STTMHOBI
JICH 3 JOMIIITKaMU Oepe3U Ui MOJIPUHU; cepeOHboi maiieu - BUCOKI ¥ TYCTI SUTMHOBI Ta
SJTMLEB] JIICH 3 3€JICHUMH MOXaMH, JIOMIIIKAMH COCHH, KEApY, MOJPHUHHU, IyKe
3a00JI04€CHI; nis0eHHOT maiieu - XBOWHI, IMIUPOKOJUCTSIHI Ta 3MIIIAHI JIICH 3 J100pe
PO3BUHEHUM TPAB'STHUCTUM TTOKPUBOM.

[Tpodisb miA30JIUCTOrO IPYHTY:

Hx — cnabopo3kiaaena micosa miacTuika, 5-10 cm;

HnaH — mepeximuuii, mOTYXHICTIO 2-3 CM, CHJIBHO 30aradeHud OpPraHIYHHUMHU
3aIUIIKaMU;

E — migzommctnii, motyxHicTIO 2-15 cMm, OumscTUd uYm  OUTICTO-CipHH,
TUTMTYACTHUH, IapyBaTO-TUIMTYACTHH, TyCKyBaTUi a00 O€3CTPYKTYpHUH, MyXKHii;

[ — imoBianpHUM, ACKpaBO 3a0apBiICHHUN Y BOXPHUCTO-Oypi, Oypl TOHH, HyXKe
UIUIbHUM, TOpIXyBaTUM ab0 NpPU3MAaTUYHUM, KOPUYHEB1 IISTHIEBI HATIYHI IUTIBKH,
noTyxHuM. Ao rpyHt mimanuil, To E — Ounuii, myunuctuit, 6e3cTpykrypuauii; [ —
MEHIII PO3TATHYTHUH, 4acTo HIUTHHO 31IEMEHTOBAHUI Fe(OH)3;
P — marepuHcbKa nopoja.

JlepHOBO-MIA30JIUCTI TPYHTH — THUIIOBI I TIBJIEHHOI YacTUHU TalroBO-
micoBoi 30HU - Kanana (uentpanbHa 1 cxigHa vactuHa), CHIA (miBHIYHMM cXin),
cepenHs Ta cxigHa €Bpomna, Anowis, Janekuit Cxig €Bpasii.. Y CBITI BOHU 3aiiMalOTh
omu3pko 350 muH. ra, B Ykpaini — 2,5 miH. ra. ( [omiccs, Kapnarceka ripchka
00J1aCTh).

Knimam 30mm - rymigHuii OopeansHuii, K3>1, KOHTHHEHTanmpHUU abo
PI3KOKOHTUHEHTaNbHUI. Penbeh — SK PIBHUHHHUI, Tak 1 pPO34YJICHOBAHUM.
Ipynmomeopui nopoou — BOJAHO-IBOJOBUKOBI, MOPEHHI, CTAPOJABHBOANIOBIANIBHI, B
OCHOBHOMY O€3KapOOHaTHI pI3HOTO TpaHyJOMETPUYHOTO ckiany. B VYkpaini
MepeBaXarTh Cymilmadi. Pocaunnicms — 3mimaHi Jicu  (TIBIEHHA Taiira) 3
TpaB'stHUCTUM MMOKPHUBOM.

bynoBa HiJIMHHOTO AEPHOBO-MIA30IMCTOTO IPYHTY TaKa:

Hn — micoBa miacTuiIka moTyXHICTIO 3-5 cM;

He — rymycoBo-enroBiiioBaHMi, CBITIO-Cipuii a00 OLISCTUN, MOTYXKHICTIO 5-
30cM, apiOHOTPYAKYBATUHM 3 TOPU3OHTAIBLHOIO TOIUTBEHICTIO;

E — mim3onuctuii, y BUMIAAl MisM abo CyUUIbHHM, MOTYXHicTIO 10 30 cM,
oursicThii abo 30BCIM OUIHMM, MIMTYACTHM, MIACTUHYACTHM a0 JIyCKyBaTWW, 4acTo
3ycTpivaroThes KoHkpenii R(OH)3 i3 noMinikamu rymycy i INIMHUCTHX YacTOK;

I — imoBianibHMIA, TeMHO-Oypuil (y JIETKMX — YE€pBOHYBaTO-OypHii), HIIJIBHUMH,
IPpYAKYBaTO-MpU3MAaTHYHUM abo ropixyBaTuid, noTyxkHicTio 20-120cM, 3aTikaHHA
OpraHO-MiHEpaJIbHUX KOJIOI/IB;

P — marepuHchka nopoja.

JlepHOBO-IiA30/1MCTI  IJIeiioBi 30epiraloTh O3HAKW JEPHOBO-TII30JUCTUX
TPYHTIB Ta MalOTh YITKO BHPaXKEHE OTJeeHHS 1 OTop(oBaHYy JAEpHUHY:
H(t)+HEgl+Egl+Igl+PGI.

Bumu: craboniozonucmi — E-ropu3oHT siBIIsi€ COOOI0 OKpemi OuIacTi TmissMu abo
CYIUIBHAM TIOTYXHICTIO 10 3 CM; cepednboniozonucmi — E MeHIMI 32 TOTYXHICTIO
BIX He; CUNILHONIO30/IUCTI - E OLIBIIHI BIX He.
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Cepen 1epHOBO-MII30JIUCTUX IPYHTIB, K 1 cCe€pei IMiJ30JIB, MIIATUMH BUIUISIOTH 3a
HAsIBHICTIO OTJICEHHS.

JlepHOBO-TII30IUCTI TPYHTH MAIOTh HHU3bKY POJIOYICTH 1 TOMY MHOTPeOYIOTH
OKYJIbTypeHHs ( BalTHyBaHHS Ta yI0OPCHH).

Mep3/10THO-TAIOBI I'PYHTH TOIIMPEH] Y MIBHIYHIM YaCTUHI TaWroBO-JTICOBOT
30HHU, CUOIPCHKIH 11 YacTuHi, Ha TiBHOYI Jlanexkoro Cxoxy Pocii, miBHIYHUX OCTpOBax
SoHii, miBHIYHO-3aXiaH1i yacTuHi Kanaau 1 3alimaiots 47,7 MIIH. ra.

Knimam — GopeaslbHMIA, XOJIOAHHM, cepeaHbopiuHa Temmeparypa -2 — +10°C,
PI3KOKOHTUHEHTANbHUHM, rymignuid, K3>1. Pocnunnicms CBITIOXBOMHA TaWroBa:
MOJIpYWHA, dYarapHukoBa Oepe3a, 3 AUITHKAMH JIYTOBOi POCIMHHOCTI, MOXaMH,
IUIIaiHUKaMHd. Penbed pPI3HOMAHITHUN - SK PIBHUHHHUM, TaKk 1 PO3UJICHOBAHUIA
IJIOCKOTIP's, TuIato, maropow. I pynmomeopni nopoou TEPEeBAXKHO CYTIUHKOBI.
Tunosa 6yoosa npoghinto. Ho+HP(HPGI)+P(PGI), npodine cmabo po3dunecHOBaHHUH,
gacto jAedopMoBaHMM, OypyBaToro 3abapBiieHHsA. Peakiisi TpyHTy Kucia abo
cnabokucia. [pyHTH HEIOCTATHRO BUBYEH.

BoJioTHI IpyHTH — 11€ BepxHiii map 00JI0Ta, B SIKOMY CIHOCTEpPIraloThCsl 3MiHHI
OKHCHO-BIJTHOBHI MPOIECH, TOOTO 1€ WOro "mismpHUA" 1mI1ap, YTBOPEHHUM 32 paxyHOK
TopdoyTBOopeHHs 1 (piamie) oryeenHs. [lommupeni B TyHapl, O0peanbHUX 1 TPOTIYHUX
Jicax Ha BEJIMKUX BOJHO-aKyMYJSITUBHUX PIBHUHAX (TUJIOIIA CKIIajiae Maibke 392 MIH.
ra). Ha Ykpaini miomna 6051t 1 3a007104€HUX 3eMeib CTAaHOBUTH MPHUOJIU3HO 5,5 MITH.
ra,a Binacue 6omrt — 1,17 min. ra ( Iomices, Jlicocren, Kapnarcbkuii perion).

IHigTunm 60J10THUX IPYHTIB:

Minepanvruii 6010mHuL TPYHT Ma€ Taky OyZ0BY Ipodiito:

Ho(t) — oropdoBanmii TOPU30HT 3eMIIMCTOI TyMYCOBaHOI MacH, IOTYXKHICTIO Bif
0 1o 10 cm;

HGlI — rymycoBuii, TJeiHOBUH, TEMHO-TISHICBHHA, OC3CTPYKTYpHUH abo
KPYMHOOPWIMCTHMA, B'SI3KHM, 1pxKaBO-BoXpucTuid, Bij 10 10 30 cM;

HPGI — nmepexiguuii, CHIBHO OTTICEHHM, CBITIIIININ Bl MOMEPEIHBOIO, B'SI3KHIA,
3 Oaratbma Oypumu misMamu, Big 30 1o 80 cwm;

PGl — maTepuHchKa opoja, B'si3Ka, 3 BKIIOYCHHSIMH BiBIaHITY.

MyJryBaTo-1/1eii0BUI IPYHT YTBOPIOETHCS B MUIKOBOJIJISIX, HA CAIIPOIIENi, MYJIi,
XapaKTEPU3y€EThCS c1a000TOPPOBAHOO MIACTHIIKOIO MOTYXHICTIO 710 10 cMm.

Topd'ssuucTo-rieiioBuii rpyHT Mae notyxHICTh T 110 30 cm.

Topd'sino-raeiioBuii — notyxHictsb T Big 30 1o 50 cm:

T1 (0-18 cm) — cepenHbopo3kiIageHuit Topdh, MOXOBO-OCOKOBH, TTEepEIICTEHUIM
KOPIHHSM, CEPEIHbO30JIBHUMI, TI0 X0/1aM KOPEHIB — 1pXKaBl IUISIMU 3aJT13UCTUX CIOJIYK;

T2 (19-49 cm) — cnabopo3kianeHuii Topd, MOXOBO-OCOKOBO-KOMMIIIOBUH,
IUIMTYACTUN, MIHEpaJIbHI NPOIIAPKH, PAKOBUHHU MOJIIOCKIB;

PGl (49-115 cM) — amoBianbHHI CYIVIMHOK, TJICHOBHH, CH3yBaTO-OUIMH, 3
1py)KaBUMU TUIIMAMH, B'SI3KHM, 3yCTPIYalOThCS HE PO3KIIAACH] 3QJIMIIIKH OCOKH, POTO3H,

ouepery.
Top¢'ani rpyntu: neerubokui — T=50-100 cm, cepeonvoenubokuu — T=100-200
cM, ambokun -71=200-400 cM, mnaoenuboxkuin — T Oimpme 400 oM.

OymoBa IPyHTOBOTO MPODLITIO:
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T1 (0-20 cM) — BepxHiii TemMHO-Oypuii, q100pe pO3KIaJAcHUM, TMeperieTeHUu
JIpiIOHUMU KOPEHSIMU, 3€pHUCTHH, MIEPEXiJl ACHUMH;

T2 (21-55 cm) — cepenHbOpo3KiIafeHUd TOpd, IIUTUACTHM, 30aradyeHuit
pPaKOBHUHAMH, PIJIKO 3yCcTpivaeThbes BiBlaHiT, Fe-Mn-cTsaraenns, nepexia mocTynoBHii;

T3 (55-160 cm) — crtabko po3KIIaIeHUH 0COKO-BO-KOMHUIIIOBUM TOp(], paKOBUHH,
IJTUTYACTUH, TIepeXi pi3KHil;

PGl (rmu6mme 161 cm) — 611CTO-CU3HIA TyTOBUH MEPTETbh.

IleperniiiHo-ry1eli0oBUii TPYHT — 1€ JaBHO OCBO€EHI TOpd'sHI IPYHTH 3 A00pe
PO3KJIaICHUM 1 MiHEpaTi30BaHUM BEPXHIM TOPHU30HTOM, i SKUM Moxe Oyt T abo
nepexiza 1o marepurcbkoi mopoau: HT+HPgI+PGl abo HT+T1+T2+PGl.

JlepHOBi IPYHTH — pe3ylbTaT MPOSIBY JEPHOBOIO MPOIECY TPYHTOYTBOPEHHS,
0 BiIOYBAa€ThCSA TiJ BIUIMBOM TPAaB'STHUCTOI POCIMHHOCTI W TNPU3BOAUTH [0
(opMyBaHHS IPYHTIB 3 100p€ PO3BUHEHUM I'YMYCOBUM FOPU30HTOM.

BoHu € 30HanbHUMU 1J14 MIBJACHHOI YACTUHU TalTOBO-TICOBOI 30HH (HAIIPUKJIIA],
[Tonmices Ykpainu), ajge MOXyThb 3yCTpiUuaTHUCh Y JicOCTeny Ta cremy. barato ix y
[TpubanTuii, IMonwmn, Himeuunni, Heuopro3eM'i Pocii, Cxignomy Cubipy tomio. Y
CBITI iX MuIoIIa ckiagae O 9 muH. ra, Ha Ykpaini — O6i1sg 1 muH. ra, B T.4. Ou1sa 0,4
MJIH. Ta PO30PaHo.

YMOBU IpyHTOYTBOPEHHS: pocIuHHiCmb TPaB'sTHUCTA JIyroBa abo J1icoBa 3 100pe
PO3BUHEHUM TpPaB'THUCTHM TOKPUBOM;  I[PYHMOMGEOPHI NOPOOU — TIEPEBAKHO
KapOOHaTHI, ane MOXYTb OyTH i Oe3kapOOHaTHI OyIb-SIKOTO T€HE3UCY, PIAKO — JIECH
YM JIECONOAIOHI CYIIMHKU; Kiaimam — OOpealibHUl, cyOOOpeasibHHil, Y OLIbIIOCTI
BUIAJIKIB — TYMIJHUI PI3HOTO CTYINEHSI KOHTUHEHTAIBHOCTI; peibegh — pI3HOMAHITHUM.

Tumosa 0ynoBa npogisro taka:

Ho — minctuiika abo epHUHA,

H — rymycoBuid, cipuii 41 TEMHO-CIpHil, TPYJAKYBaTO-3€pHUCTUH, TyXKHIA;
HP — nepexigauii, CBITIIIINN 3a TTOTICPEIHIN;

P — maTepuHChKa OPOIa Pi3HOTO T€HE3UCY.

JlepHOBO-KapOOHATHI TpyHTH (GOPMYIOThCSI Ha KapOOHATHHX TMOPOJAx Tif
MIUPOKOJIUCTIHUMU Ta 3MIIIAHUMU JIiCaMU 3 JOOpEe PO3BUHEHUM TPaB'STHUM MTOKPHUBOM
B yMOBax TyMigHOro Kmimary. Ha tepuropii kpaiHm ix HaWOLIBII TUIONI
pPO3TaIIOBYIOThCsl B 3axinHid wacTudi [lomiccs, okpemi MacuBM — Yy JicOCTemy.
[Tpodine: Hk+HPk+Pk, notyxkuicth 10 - 100cMm, cTpyKTypa IpyaKyBaTO-3€pHHUCTA,
3a0apBIICHHSI TEMHO-CIpe, MTyXKi, KAMEHUCTI, Hal4acTilIe JIETKOCYrNIMHKOBI. KilbKiCTh
rymycy — Bij 2,5 1o 15%.

Bunyayeani BIIpI3HAIOTHCS BUIIYTYBAaHICTIO BEpXHHOTo ropu3oHTy: H+HPk+Pk.
llepnoso-kapoonamni oniozoneni 1pyntu: H+He+HPi/k+Pk. [lepHoBo-kapOoHaTHI
IPYHTH BBQ)XAaIOThCSI BUCOKOPOAIOYHMH, IMUPOKO BHUKOPHUCTOBYIOTHCS B CLIBCHKOMY
rocrnoAapcTBi, MOTPeOYIOTh BHECEHHSI MIHEPAJIIbHUX Ta OPraHiuHUX J100pUB, MIHOOKOT
OpaHKHU.

JlepHoBo-ckeneTHi rpyntu: Hq+HPQ+PQ.

JlepHoBi OopoBi rpyHTH 3ycTpidaroThcsi B [lomicci Ha OGopoBux (mepmux
HaJ3aIJIaBHUX) Tepacax pik. Mamepuncbki nopoou - NTaBHBOATIOBIAIBHI W BOJHO-
JTHOIOBUKOBI BIAKJIAX MIIIAHOTO Ta TJIMHUCTO-TIIIIAHOTO TpaHCcKiany. PociunHicms —
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TpaB'sHUCTA, PijllIe — JICOBa 3 TPaB'SHUCTUM YW MOXOBHM MOKPHBOM. XapaKTepHa
oynosa npodimo: H+HP+P.

JlepHOBI IJ1eiioBi I'PYHTH PO3MOBCIOKEHI B MOHWKEHUX €JIeMEeHTaX penbedy,
no mnepudepisx OomT, Ha OOpOBHX Tepacax, HaWyacTimie — B JICOBIA 30HI.
XapakTepusyroThcsi akyMmynsaTuBHUM mnpodiiem tumy: H+HPgl+PGL. Puc. 39.
JlepHoBMii ri1eoBUM I'PYHT (JIOCTYITHO MPU CKaYyyBaHHI MOBHOT BEPCii KHUKKH)

Bo10THO-NiA30/IMCTi TPYHTH PO3MOBCIOKEHI CEpeA TIPYHTIB IMiJ30JMCTOTO
tuny. Tunosa 6ynoBa npodiiro:

Hua — migcTunka moTyXHICTIO 2-4 CMm;

T(HT) — Topd'ssuuit, notyxHictio Big 10 1o 30 cMm;

E(Egl) — mig3onmcTuii (oriieeHuit), moTy)HIicTIO 5-50 cM, CBITJIMMH, ITUTYACTHH,
JYyCKYBaTUH, 4acTO 0€3CTPYKTYpHHUIA (13 CU3UM BiITIHKOM);

IGl — imoBianbHMIA, OpyaHI TOHH B 3a0apBJICHHI, SBHI O3HAKW OTJICEHHS (B
MIIAaHUX TPYHTAX — OPTIITEHHN);

PGI — marepuHchKa nopoa.

IPYHTU cy060peajbHUX BOJIOTHX JICOBHX, CTENOBHX, HAMIBIYCTEJLHHX i
MmyCcTeJLHUXUX 00J1acTel

IpyHTOBHiI NOKpHUB cy000peaabHuX JicoBuX obuacreii. Bypi Jicosi rpynTu
3yCTpIYaloThCsl B YKpaiHi B TIPChKO-JIICOBUX BepTHKaNbHUX 30Hax Kapmat ta Kpumy,
[lepeaxapnarti Ta 3akapnarti. Kizivam cyOOOpeallbHHI TyMIJHUWA, CyMa OIajiB
ckianae 800-1000 mm B pik, K3 > 1, npoMuBHUIA TUIT BOJHOTO pexuMy. Penvedh —
MEePEeBAKHO IiPCbKI CXUJIH, IEPeAripChbKi PIBHUHH, 1YKe PiAKO — HU30BHHH.

Ipynmomeopui  nopoou  Pi3HOTO  TEHE3UCY:  ENIOBialbHO-AENIOBIaNbHI,
CTapOJaBHbOATIOBIAJIbHI, MOPEHHI, JIECOMOAIOHI, MICKH, MEPEBaXXHO Oe3kapOOHaTHI.
Pocrunnicms — mmpoxonuctsHi (Oyk, ay0, rpad, sceH) ado XBOWHO-IITUPOKOJIHUCTSIHI
Jick 3 TpaB'dHMM TOKpuBOM. Ilporec yTBopeHHs OypuX JICOBHX IpPYHTIB -
O0ypo3eMoymeopenHs.  CKIAAA€TbCs 3 HACTYNIHUX  IPYHTOBUX  IIPOIIECIB:
OrivHeHHs - YTBOPEHHS BTOPUHHHMX TJWHUCTUX MIHEpPaiB  TIAPOCIIOAHO-
MOHTMOPHUJIOHITOBOTO CKJIaly 3aBJASKUA SIK CHHTE3Y iX 3 NPOJYKTIB BUBITPIOBAHHS
NEPBUHHUX MIHEPAIB 1 MiHEpasi3allii pOCIMHHUX 3aJIMIIKIB, TaK 1 Oe3MmocepeTHbOMY
NEPETBOPEHHIO MEPBUHHUX MiHEPaJiB y BTOPHUHHI.

['yMyCOaKyMyJIITUBHUN TPOIIEC: OPraHivyHi 3ajUIIKd 0araToro pOCIMHHOTO
omagy B YMOBaxX XOpPOIIOTO 3BOJOXKEHHS 1 TPHUBAJIOTO TEIUIOTO TMEpioay HIBHUIKO
ryMi(iKyIOTbCS Ta MIHEPATI3YIOThCSI.

Oninzonenss, (mpukiang — OypyBaro-miazonucti rpyntu Ilepenkapnarts).

OrJieeHHd, 110 1HKOJIM CYNPOBODKYE T€HE3UC LUX IpyHTIB. BoHO Moxe OyTu
rpyHTOBUM (3akapnartsi, JIyroBo-0ypo3eMHi rpyHTH) 1 moBepxHeBuM (Ilepenkapnarts,
OypyBaTO-I1JI30JUCTI TPYHTH), Iy>KE€ YACTO — 3MIIIIAHUM.

IIpogisie THIIOBOTO OYPOro JIicOBOro IpyHTY HeudepeHilioBaHUIi:

Ho — nicoBa micTuiKa HEBEIUKOI MOTYKHOCTI;

H — rymycoBo-akymynsaTUBHHM, MOTYXHIcTIO 5-30 cMm, TeMHO-Oypuit abo cipyBaTo-
Oypuii, TpyIKyBaTO-TOPiXyBaTHi a00 36pHUCTO-TOPIXYBaTUH, ITyXKHIl:

HPm - mnepexiguuii ornmHeHwnit (MetamopdizoBaHuii), piBHOMIpHO Oypuii abo
KOPUYHEBO-Oypui, CBITJIIIMK  BiJ  MONEPEIHBOTO, TPYAKYBaTO-TOPIXyBaTHIA,
VIIUTEHCHHH;
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P — maTepuHChKa TOpoJa, MOXYTh OyTH YJIaMKH KOPIHHUX TMOpiA, SKIIO TIPYHT
T1PCHKUM.

Lliomunu:

JlepHOBO-0ypO3eMHi IPYHTHM XapaKTepU3yIOThCS HASBHICTIO JIEPHOBOTO
TOPU30HTY TOTYXKHICTIO A0 15 cM, crmabokuciioro peakiiero cepeaosuiia (pH~6),
NepeBaKaHHAM CIpUX TOHIB B TYMYCOBOMY T'OPH30HTI, BMICTOM Tymycy 5-7%.

JlecuBoBani Oypo3eMu MaiOTh OCBITICHY BEPXHIO YacTUHY MNpoduIo mpu
BiJICYTHOCTI O3HAaK OI30JICHHS, ONITUYHO Opi€HTOBaHy rMHY B HPm-ropu3oHTi.

Omnimzoneni OypozemMu Bigpi3HAIOTHCA He3HauHoio E-I  mudepenmiamiero
npo(duTo, IO MPOSIBIAETHCA B HASBHOCTI HATIYHUX IUTIBOK, HAJIbOTIB, TPYAKYBaTO-
NpU3MATHYHINA CTPYKTYpl B CEpEIHIN YacTUHI IPodiro.

ITin301ucTO-0ypo3eMHi IPYHTH MalOTh SICKPABO BHpaxeHy IudepeHITiallio
npodinto, nepeposnoain SiO2, myny 3a E-I TumoM, MEHIIUI BMICT TymMycCy, B IKOMY
Crk:Cox = 0,25, kucity peakiiiro cepeoBHIIa.

Bypo3eMHoO-miI30/1MCTIi IPYHTHM — HaAWIHTEHCHBHIIIE OMIA30JICHUA MIITUI
Oypo3eMiB. B OibIIOCTI BUIAIKIB BOHM IMOBEPXHEBO-TJICHOBI, 110, B CBOIO 4Yepry,
H1ACUITIOE TIPOLIEC OMiA30JIeHHs. XapakTepHi A [lepenkapnaTrs.

IpynTH cy600pealbHUX CTENOBHX 00acTei

Ha cxemi rpyHTOBO-TeorpadiyHOro paiilOHyBaHHS CBITY BHJUICHO Bl IPYHTOBI
obnacti cybOopeanbHux crteniB — IliBHIYHOaMepUKaHChKY 1 €Bpa3iiicbky. B mexax
KOKHOT 00J1aCTi BUAUIAIOTH TPU IPYHTOBI 30HU:

- 30oHy Jlicoctenmy cipux JICOBUX TIpPYHTIB, YOPHO3EMIB OIIi/I30JIEHUX,
BUJIYTYBAaHUX 1 THIIOBUX.

- 300y CTerny YOpHO3€MiB 3BUYAMHUX 1 MIBACHHUX;

- 30Hy Cyxoro Creny KaliTaHOBUX I'PYHTIB.

I'pynTu 30nu Jicocremy

Cipi jgicoBi rpyHTH

[{i rpyHTH 3oHampH1I g cyOOopeanbHux JlicocTemiB, sSIK BHHSTOK
3ycTpivatotbes B Ilomicci YkpaiHu (Ha J€COBMX OCTPOBax), B MIBHIYHMX pailoHax
creny, y €Bpasii yTBOPIOIOTh BY3bKY IE€pEpBaHy CMYTY, SKa BKIIOYA€ IMIBHIYHY
MonanoBy, Ykpainy, Pocito, Kazaxcran, Cxiguuit Cubip 1 Taraetbes ax a0 baiikany;
HEBCIMKI MacMBH € B IHImMUX KpaiHax cxigHoi €Bponu, B Kanami, CIIA.
YMOBU TpYHTOYTBOPEHHS: Kaimam TOMipHUH (cyOOOpeanbHUil), KOHTUHEHTAIbHUM,
cyorymigauii (K3 ~ 1), THD BOJHOTrO PEeXUMY — MEPIOJUYHO-IPOMUBHUM, penbed

YacTillle XBWIACTO-TOPOUCTHM, piJllle — pPIBHUHHUN; [PYHMOMEOPHI HOPOOU
nepeBaXHO KapOOHATHI — JIECOMOAIOH1 CYTJIMHKH, JIEC, PIAIIEe — MOKPUBHI CYTIMHKH,
MOpPEHA, POCAUHHICMbL — IIUPOKOJIUCTAHO-TPAB'THUCTI JIICH, IO YEPryroThcad 3

TPaB'SHUCTUMHU AUISIHKAMHU, B MUHYJIOMY 3alHATHUM JIICOM. 3apa3 OUIbIIICTh TEPUTOPIT
po30paHa.

3riIHO 3 CYy4acHUMU YAGAEHHAMU, CIpi JICOBI TPYHTH YTBOPWIWCH TIiJ
ITUPOKOJUCTIHUMHU JIiICAMH B MICISUIBOJOBUKOBUN TIEPIOJ, KOJHM JIECOBI TMOPOIU
MOYaJii TIOCTYNOBO BKPUBATHCH JICOM, TiJ] BIUTMBOM TaKHMX OCHOBHHUX ITPOIIECIB:
TyMYCOHAKOIHYEHHS, 6iomorigyHO1 aI(YMYJ'I}ILIII 30JbHUX PEYOBUH, BUJIYTOBYBAHHS
KapOoHaTIB 1 TIErKOPO3YHHHHX coJiedd, wmirparii TYMyCOBHUX PEYOBHH 1 MPOIYKTIB
PO3KJIaay MiHEepamiB, IECUBAXKY.
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IIpodinab HITMHHOIO CIPOro JiCOBOro IPYHTY:
Hu — nicoBa mijicTUIKa MOTYXKHICTIO 2-3 CM;

HE (He) - rymycoBo-emoBialbHUN, OypyBaTo-Cipuid, NyXKHW, TOPIXyBaTo-
rpyakyBaTui, npucunka SiO2;
[Eh] — mig3onuctuii, ciabOkorymycoBaHui, OUIACTHH, IUIMTYACTHM, IyXKHH,

MPUCYTHIN TIIBKU Y CBITJIO-CIPHX JIICOBUX I'PYHTAX;
Ie (IH B TemHO-cipux) — uUTIOBiOBaHMA, IepexigHuii, Oarato mpucunku SiO2,
ropixyBaTui;
I (Ih B TemMHO-CipHX) — UTIOBiaNTbHUA, TEMHO-OypUii, TyXKe MITBHUHN, PAU3MOIIO NI OHH,
OpraHo-miHepasbHe JJaKyBaHHs, BMUTa npucunka Si02;
Pk — MaTepHHCHKa MOPOJA, HAWYACTIIIE — JIECOMOAIOHUN CYTJIMHOK, OypHO KHUITUTH,
6e3(opmenHO-TpyaKyBaTta, myxka, Tpyoouku CaCO3.

Yopuosemu Jlicocremy

YopHo3emu — 6araTi TeMHO3a0apBiieHI TYMaTHUM T'yMYCOM TPYHTH, HACHUYEHI
OCHOBaMH, 13 3€pPHHUCTOI0 a00 TpYyAKYyBaTOIO CTPYKTYpOlO, IO HE MarTh O3HAK
Cy4aCHOTO TIEpE3BOJIOKEHHS 1 copMyBaiucCh i 0araTopiuHOI0 TpPaB'STHUCTOIO
POCIIMHHICTIO B KOHTUHEHTAILHOMY CyO0OpealbHOMY MOSC.

YopHo3eMu poO3MOBCIOKEHI Ha MaTepuKax MiBHIYHOI MiBKyJIl. B Ykpaini BoHu
3aiiMaroTh twromy 27,8 muH. ra ( micocren — 11,3 muH. ra, cren — 16,5). Ymosu
rpynmoymeopenns. Knimam cy00opeanbHUii, KOHTUHEHTAJIbHUM, CIaboapuIHUM,
ce30HHO KoHTpacTHU. Cyma omnafiB ckianae Big 350 go 500 mm Ha pik, K3 = 0,6-1,1,
THUIT BOJHOTO PEKUMY HENPOMUBHUI. Penbegdh pi3HOMAHITHUI — y CTENy PIBHUHHUM 3
no0pe BUpaXXEHUM MikpopelbeoMm, y JicocTeny — TOpOMCTO-XBWISICTUH.
Ipynmomeopni nopoou nepeBa)xHO JIECU Ta JECONOMIOHI CYyIIIMHKH, PiIKO — €JIIOBil
BalHSAKOBUX TMOpPIJA Ta IMIUTbHI TIMHU. Maiixke Bci mopoau KapOOHaTHI, 1HKOJIU
3acoseHl. YopHO3eMH YTBOPIOIOTHCS B PE3YJbTATI 3MIHM MATEPUHCHKUX IMOPiA Mijl
BILJIUBOM CTEIMOBOI POCIIMHHOCTI Ta KIIiMaTy.

[Tpouecu rpyHTOYTBOPEHHS YOPHO3EMIB!

1. Jlepnosuit - axymymsiisi TymMycy, TMOXXHBHHX pPEUYOBUH Ta YTBOPEHHI
arpOHOMIYHO I[IHHOI BOJIOCTIMKOT CTPYKTYPH.

2. Mizpauia ziopoxapboonamy kanwvuyiro B npodim, mo 3ade3rneuye BHUCOKY
CTYIHb HACUYEHOCTI KOJIOTAIB KabIlieM, (DOPMYBaHHS TYMaTHO-KaJbIIEBOTO TYMYCY,
HEUTpaJIbHy Ta C1ab0 JYKHY PEaKIlilo CepeIOBUIIIA.

byooea npoginrw 1opHozemy:

He — cTenoBa noBCTE;

H — rymycoBuii, TeMHO-Cipuii TOPU30HT, 3€PHUCTUH, ITyXKUW, IEPEX1]T

IIOCTYIIOBUM;

Hp — BepxHiil nepexigHui, TEMHO-CIpHUd, JEUI0 CBITIIIIMNA 3a MOMNEpeHIN, 3
TUIsIMaMH, KpPOTOBHHAMH, TPYIKYBaTO-3¢pHUCTHH, TIEPEXi] OCTYOBHIA;

Phk — HIWKHIN nepexigHui, cipyBaTo-OypHii 10 MaaeBOTO, SI3UKHU 1 3aTIKaHHS
rYMyCy, KPOTOBUHU, TPYAKYBaTHH, MEPEBAKHO KAPOOHATHUI, TIEPEX1/T MOCTYTIOBHIA;

Pk — MaTepuHCbKa OpoJa, MePeBaXHO NaJIEBUN MyXKHU KapOOHATHUH Jiec.

HigTunu 4YopHo3emin:

Onix3oJieHi 4YOpHO3eMHU 3yCTPIYAIOTHCS B JIICOCTEIY 3aXiTHOMY Ha BUCOKHX
no0pe apeHoBaHuX BOJOLIaX. ['onoBHA MOp(oIOTIYHA O3HAKA — HASIBHICTH OLISCTOT
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MIPUCHUIIKU B HIKHIN yacTuHi H, e BUAUISEThCS CaMOCTIMHUMN OI11/130-JICHUH TOPU30HT
H(e), ming sxum 3amsrae OypyBatuii Hp(i) 13 3auaTkaMu ropixyBaToi CTPYKTYpH,
HE3HAYHMM JIaKyBaHHSIM TpaHEeW CTPYKTYpHUX BiIMiH, TYMYCOBHMH TpHUMa3KaMH,
npucunkoro SiO2.

BusiyryBaHi 4opHO3eMH - JIICOCTEINOBI TPYHTU. 32 MOP(OJIOTTYHUMH O3HAKAMHU
3aiiMalOTh MPOMDKHE TIOJIOKEHHS MDK OMIJ30J€HUMH W TUNOBUMHU. BiacyTHs
emoBianbHO-UMOBlanbHA (E-I) mudepenunianis npodigo, TOOTO HE CHOCTEPIraeThCs
MPUCUIIKK Ta O3HAKHU LTIOBIMOBAHOCTI, ajge KapOOHAaTH BUMHTI ruboko (rmubmie 60
CM), HaifyacTille — B HIDKHIN MepexigHIi TOPU30HT.

TunoBi yopHO3eMHu 3yCTpiHarOThCS B MIBACHHIM YacTUHI JicocTenmy. MaroTh
HalixapakTepHimi MOpQOJIOTIYHI O3HAKHM YOPHO3EMIB: TOTYKHUH TyMYyCOBaHUM
npodine (>80 cM), Hernmuboke 3anAraHHs KapOOHATIB (Y BEPXHbOMY NEPEXiTHOMY
ropu3oHTi abo B Horo HmxkHiM wactuHi), E-1 mepeposnonin BiacytHid, CaCO3 y
BUTJISIII TICEBAOMIIIETIII0 200 TpyOOUOK.

YopHo3emu creny

Cren y HeTaBHbOMY MHHYJIOMY YITKO PO3JAUISIBCA HA TPU MiA30HU: IIBHIYHA
YacTMHA 3 PI3HOTPABHO-KOBWJIbHO-TUIIYAKOBOIO POCAUHHICMIO, CEpEeaHs — 3
KOBMWJIBHO-THITYAKOBOIO Ta IIBJIEHHA — 3J1aKoBo-nojuHHA. Jlic 30epircs mnuiie Ha
OKpEeMHUX JUISHKAaX Yy JOJMHAaX piK, 3aiaBax, Oaiipakax Tomo. Benuky poib y
¢bopMyBaHHI YOpPHO3EMIB CTEMy BIJIrpaBajid JOLIOBI YEpBU Ta 3eMJepui —
HepeMIllyBajid Ta OCTPYKTYpIOBalIM TpyHT. Knimam cTeny KOHTUHEHTAJIbHUN 3
HENPOMUBHUM THUIIOM BOAHOTO pexuMmy. Penvegh piBHUHHHMI 3 100pe pO3BUHEHUM
Mikpopenbedom. I pynmomeopna nopooa nec.

YopHo3eMu 3BHYAIHI 3yCTpIYalOThCsl B MIBHIYHOMY cTemy. MaioTh MEHIIy
MOTYXHICTh TYyMyCOBaHOT0 TOpU30HTY. KapOoHaTH 3a15ratoTh, MOUYNHAIOYN 3 HUKHBOT
yactuHu H y Burmanl O110040K, mceBaoMiuenito. [HOMI B MaTepUHCBHKIN MOpol
3yCTpIYa€ThCs TiMC.

IliBaeHHi yopHo3eMu c(HOpMyBaIMCh Yy MIBACHHIN YaCTHHI CTEIY, MEXYIOTh 3
KamTaHoBuMH TpyHTamu. KapOonatn mnoumHatotbes 3 H-ropmsonTy, HErmmOOKO
3ayArae Tinc, npoduib MaloNoTyKHHUM, 4acTo — ciabo audepeHuiioBaHuld uyepes
HE3HAYHY COJIOHITIOBATICTh, SIKA TIPOSBIISIETHCS B YITUTHHEHH] TIEPEXITHOTO TOPU3OHTY.

IpyHTH CyX0ro cremy

KamraHoBi rpyHTH — 11€ 30HAIBHUI TUI CYyXHX CyOOOpeaIbHUX CTEMiB. Y CBITI
BOHU 3aiiMaroTh 269 MJIH. ra, B YKpaiHi ~2 MJH. ra. 1 IOLIIKUPEH] BOHU B MiBJAEHHIN
gactuHi Onecbkoi, XepcoHChKOi, MuUKoaiBChKOi obOsacteir, Ha miBHOUl Kpumy.
Benuki macuBu uux rpyHriB € Ha Teputopii CHJI, Monromnii, Kutaro, miBaus PymyHii,
y BHYTpIIIHIX 3acynuinBux paiioHax [liBHiunoi Amepuku (mrrat Miccypi, IpOBIHITIA
CackaueBaH), TOIIIO.

Knimam cyGapunHuii 3 TEIUTMM 3aCyIUIMBHM JIITOM 1 XOJIOAHOKO 3uMOI0, K3 =
0,35-0,5, piuna cyma onaziB ckiagae 200-350 mm, BunapoByBaHicTs — 1000-1200 mm
Ha pIK, cepenHbopiuyHa Temmeparypa Ouas 5°C, KOHTUHEHTAJIbHUN 31 3HAYHUMHU
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N00OBMMU Ta CE30HHMMH aMIUNTyJaMu Temreparypu. Tum BOAHOTO pPEXUMY
HETIPOMUBHUH 1 BUIITHUH.

Pocnunnicms TpaB'sHHUCTa CyxocTemnmoBa 3 OITHUM BHUJOBUM CKIIAJIOM 1
PO3PIKEHUM TPABOCTOEM. Y TMIBHIYHIM YacTHMHI 30HM — THITYaKOBO-KOBHWIJIbHA, B
CepelHIi — TOJMHHO-KOBWJIBHO-TUITYAKOBA, Ha MIBAHI — TIOJWH, MPYTHSK.
Po3BuBaeThcs edemepHa Ta KcepodiTHa POCIMHHICTh, B 3allagdHax pebedy
3yCTPIYaAIOThCS YarapHHUKH, B 3aIJIaBax — JICH.

Penvegp 308U pIBHUHHUH 13 CHJIBHO PO3BUHEHUM MIKpOpENnbedOoM y BUIIISAIL
3amajauH, 0Jro/elb, IMMaH1B, MPUYHMHOI0 PO3BUTKY SIKOTO € BHUXIJHA HEPIBHOMIPHICTD
3aCOJICHHS TOP1Jl, aKTUBHA JISJIBHICT 3€MIIEPHIB.

I'pynmomeopni nopoou — neconomiOHI CYTJIMHKH Ta JIECH, 3aCOJIEHI MOPCHKI
MTOPOJIH, MPOAYKTH BUBITPIOBAHHS MIIIAHUKIB, BAITHAKIB, MEPTEIIB.

I'ene3uc xalmiTaHOBUX TPYHTIB NOB'SI3YIOTh 3 TPAB'SHUCTOIO POCIHHHICTIO B
YMOBax 3acylUIMBOTO KiiMaTy. ['0JOBHI mporecu npu YTBOPEHHI KalITaHOBHUX
TPYHTIB T1 XK, [0 W MPU YOPHO3EMOYTBOPEHH1, TOOTO JEPHOBHI MPOIEC 1 Mirparis
KapOOHATIB.

bynoBa npodinto kamrTaHOBUX TPYHTIB:

Hna — cnabopo3BuHEHA JEepHUHA;

H(k) — rymycoBuii, KalTaHOBOTO 3a0apBieHHS 3 OypyBaTO-CIpUM BIATIHKOM,
MOPOXYBaTO-AP1OHO3EPHUCTUIA, HEPIAKO MIAPYBATHM, MOTY)HICTIO 15-30 cMm;

Hpk/s — BepxHIl mnepexigHWii, cipyBaTo-Oypuid, KpYNHOTIPYAKYyBaTUH abo
IPYyAKYBaTO-MPU3MAaTUYHHUMN YK TOPIXyBaTHl, KapOOHATHUH, NOTYXHICTIO 0111 10 cm;

Phks — HWkKHIA nepexigHUi, HEOIHOPIAHO 3a0apBiieHUN OypyBaTO-KOBTHUH,
MPU3MONONIOHUM, YIIUIbHEHUN, KapOOHATH B BUIJISAAI OUTIOOYOK, YAaCTO 3aCOJICHUM,
notyxHicTio 50-100 cm;

Pks — rpyHTOTBOpHA TOpOAa, TMEPEBAXHO 3acOJiCHHW Jiec, KapOOHATHa,
3arirncoBaHa.

3acoJieHi IPyHTH — 11e TPYHTH, B YTBOPEHHI SKUX Opanu abo O6epyTh aKTUBHY
y4acThb JIErKOpo3unHHI cofii (coma — Na2CO3, xnopuau, cyiabharu, riapoKkapOOHaTH,
Oopartu TOII).

3acoJieHi IPyHTH, COJIOHYAKH

3acoJieHi — 11e Taki IPYHTH, 10 MICTATh Y BCbOMY Mpodini abo B HOT0 YacTHHI
JIETKOPO3YHHHI COJIl B KITbKOCTSIX, IKIJIMBUX JIJIST POCITHH.

[Ix1MBICT, BOAOPO3YMHHUX COJIEH TMOJSATaE B TOMY, IO BOHH MiJABUIIYIOThH
OCMOTUYHUH MOTEHITIa] TPYHTOBOTO PO3YMHY, YAM TOTIPIIYIOTh MOCTAYaHHS POCIVH
BOJIOIO U€pe3 HEJIOCTATHIO BCMOKTYBAJIbHY CHITY KOPEHEBUX CHUCTEM..

Haiib6inpm mkigmusi comi: Na2CO3, NaHCO3, NaCl; mkinnusi: CaCl2, MgCl2,
Na2S04; menm mkigmumsi: MgS0O4, CaSOA4.
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:kepeJia cosie:

- BUBITPIOBAHHS TIOpiJl, TIPHU SIKOMY YTBOPIOIOTHCS PI3HOMAHITHI COJII, SKI 3
BOJIaMU MITPYIOTh B OKe€aH a00 Oe3CTiuHi OaceiiHu Ha Cyli;

- COJICHOCHI TIpChKI MOPOAM, SIKI YTBOPIOIOTHCS Ha JHI MOPIB Ta OKEaHIB 1 B
pe3yNbTaTi TeKTOHIYHUX PYXiB 36MHOI KOPH BUXOJIATHh HAa MOBEPXHIO, /I BUCTYNAIOTh
y pOJIi TPYHTOTBOPHOI MOPOIH;

- MiHEepai30BaHl TPYHTOBI BOJW, IO 3HAXOAATHCA HA TIMOWHI 2-7 M i
BITUBAIOThH Ha MPOIIEC TPYHTOYTBOPEHHS;

- BUBEPKCHHS BYJIKaHIB;

- IEPEHECEHHS COJICH BITPOM 3 MOps Ha CyIIy (IMITyJIbBEpH3allis);

- atMoc(epHi omaau (MakCUMadbHUI BMICT coyieil y HUX Moxke ckianata 400
MT/7);

- JIesilKa POCIMHHICTD, SIKa MIAKAaYy€e COJIl 3aBASKHM iX O10JOTIYHINA aKyMyJIALil Ta
HACTYIHIN MiHepai3allii ¢iToMacu (COJSHKH);

- 3pOIIyBaJbHI BOAM, AKI MOXYTh OYTH aKTUBHUM (DAKTOpPOM BTOPUHHOIO
3aCOJICHHS IPYHTIB IPU HEMPAaBUILHOMY 3POIICHHI.

CosloHYaK¥M — OJIMH 13 TUIIIB 3aCOJICHUX T'PYHTIB, sIKI MICTATh y 1mapi 0-30 cm
TOKCUYHY KUIBKICTh BOJIOpPO3YMHHMX cojieii. Ha Tepurtopii YkpaiHu 3ycTpiyaroTbes
JOoKaJIbHO 10 y30epexxkio YopHoro mops, B Ilpunninpos'i, Ha Tepacax IliBaenHoro
byry, dnictpa, [yHaro.

COJIOHUAKU — 2PYHMU IHMPA30HAbHI, aJIe HAlYacTIiIle BOHU 3YCTPIYAlOThCA B
MyCTeNsAX, HAMIBIYCTENSAX, CyXUX CTemax, AYXe pIOIKO — B JICOCTEMy Ta CTemy.
XapakTepHa pocauHHicmbs — PO3pLKEHI acouiamii pi3HUX  COJIIHOK, W10
XapaKTEPU3YIOThCS BUCOKOIO 30JbHICTIO (20-30%), TMMOOKOI0 KOPEHEBOIO CUCTEMOIO,
HE3HaYHUM mnpupoctoM Oiomacu (~50 1w/ra). Knaimam HamiBapuIHUN, apUIHUMA,
K3<0,6, TBP — BunitHuii. I pynmomeopni nopoou pi3Hi 3a TeHE3UCOM, Y TOMY YHUCII i
MOpPCBKi, OyBalOTh SIK 3aCOJI€HI, TaK 1 He3acoJeHl, HalyacTime kapOoHaTHI. Penvegh
nepeBakHO piBHUHHUU. IIpomec rpyHTOYTBOpEeHHS — eanocene3, TOOTO 3acCOJICHHS
yepes3 MPUYKHH, ONMCaH1 BUILIE.

TumoBa OymoBa mpodimo comonuaka: Hks+Hpks+Phks+Pks. Ilo Bchomy
npo(iII0 CIOCTEPITatOTHCSA BUIIBITH COJICH, aje MpU HASIBHOCTI BOJIOTH B TPYHTI COJIi
3HAXOASATHCS B PO3YHHI i BI3yalbHO HE (DIKCYIOTHCH.

T'iopomopepui  cononvyaxku Qopmyrotrbcsi B ymoBax Omuspkoro (0,5-3 )
3aJIAraHHs MIHEpaJli30BaHUX T'PYHTOBHUX BOJI MPU HASIBHOCTI 1HTEHCHBHHUX BUCXIJIHHUX
TOKiB BOJU. PO3MOBCIO/KEHI B 3HMKEHHSX, TUMaHaX, Ha THUIIAX MEPECOXINX 03ep,
nepudepii OOMT Ta COJNEHUX O3€p TOIIO. 3JOBHINIHBO J00pEe BHUAUIAIOTHCS 3a
HasBHICTIO BULBITIB cojiell Ha nmoBepxHi (30-60%), mpodiab oryieeHui.

CosloHIi — 1€ TPYHTH, LIO MICTATH Yy BBIOpaHOMY CTaHI BEJIUKY KUIbKICTb
oominnoro Na (> 15% Big €II) abo inkonu Mg (>40% Big €I1) B UTOBIAIBHOMY
TOPHU30HTI.

Knimam nepeBaxHo cyOGapuaauii 3 kuibkicTio omaniB 100-600 mm Ha pik, K3
~0,2-0,9. Penvegp piBHUHHMIA, ajieé COJOHII YacTo (OPMYIOThCS B 3amaJHHAX.
I'pynmomeopni nopoou pPiI3HOMaHITHI 3a TEHE3MCOM, B OCHOBHOMY 3acOJICHI.
Pocnunnicms CBO€EpiIHA CyXOCTETOBA COJIECTIMKA 3 TTMOOKOI0 KOPEHEBOIO CHCTEMOIO,
3 HE3HAYHOI 010Macor, BHCOKOK 30JBHICTIO: TIONHH, KOXisf, KaMmdopocma,
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pOMalllHUK, TUMYak. Ha moBepxHi IpyHTy — J1aTOMOBI BOJIOPOCTI, JIy>)K€ HE3HAuHa
KUIbKICTh  Me30dayHu. CoOJIOHIII yTBOPIOKOTBCA MPHU  PO3COJICHHI COJOHYAKIB,
3aCOJICHUX HEUTPAIbHUMU COJIIMH HATPIIO.

Po3cosieHHst — 116 BAMUBAHHS COJIEH 3 COJIOHYAKY, SIKE MOKE€ B1I0yBaTUChH MPHU
30UIBIIIEHHI BOJIOTOCT1 KiIiMaTy, 3HMkeHHI PI'B B pesynbrari mornubiieHHs 06a3ucy
epo3ii Ha MeBHIM TepUTOPii a00 MOBIIBLHOTO IMIIHITTS CYIIII.

[Tpodinb comnoHiro:

HE - rymycoBo-emoBianbHul  (HAJCOJOHIICBUI), TpPyAKyBaTuid  abo
MJJACTUHYACTHH, IMIApyBaTHi, MOPUCTUH, IMOJETIIEHOTO TPAaHCKIAmy, CBITIO-Oyporo
a00 TeMHO-Ciporo 3a0apBiCHHS 3aJeKHO BIT 30HU pO3TAlTyBaHHS COJIOHITIO,
MOTYXHICTh TOPU3OHTY BiT 2 70 25 cM, epexif pi3Kui;

SI (IH) — conoHIeBHA, UTIOBIATHHO-TIIMHACTO-TYMYCOBHM, TEMHIIINK 32
MonepeIHIi, TEeMHO-Oypuil abo Oypuil 3 KOpUYHEBUM BIATIHKOM, CTOBOYACTOI, piAlle
NpU3MaTUYHOI, TOpixyBaToi ab0 OpUIUCTOI CTPYKTYypHU, HA TpaHIX arperariB —
TVISHIIEBE JIaKyBaHHSA, B CyXOMY CTaHl UIUIbHUM, TPIIIMHYBAaTUW, Yy BOJOTOMY —
B'SI3KUI, O€3CTPYKTYPHUIA, TOTYKHICTIO 7-25 cM 1 OUjIbIIIE;

Pslks (Phiks) — migcosioniieBuii, CBITIMINI 3a MONEPEAHIN, MTPU3MATUIHUNA 200
ropiXyBaTHM, MICTUTB TiIlC, KapOOHATH, COI;

PKs — MaTepuHChKa MIOPO/Ia, 3aCOJICHa, KapOOHATHA, 3arilcoBaHa.

Cosonni HamiBrigzpoMop@Hi (JyroBo-crenosi) (OpMYIOTbCS Ha MEpIId Ta
Ipyrii HajA3aliaBHIA Tepacax, B MOHWKEHUX eJeMeHTax penbedy, ne PI'B
3HAXOJUTHCS Ha IIHONHI 3-6 M.

Cogonui rigpomopdHi po3MOBCIOKEHI B 3alilaBaX pPiK, B MNPHUO3EPHUX,
MIKOAJIOUHHNX 3HIKEHHX, A¢ PI'B<3M:

Cosnoni — ue rigpoMoppHi abo HamiBriApoMopdHi TPyHTH 3  PI3KO
nudepeHiioBaHUM Tpo(dijieM, SICKpaBO BUPAKEHUM OCBITIEHUM Topu3oHTOM E, 3
HasiBHUM BBIOpaHuM Na Ta JIy)HOIO peakilielo B ropus3oHti I, 3 xapOoHatamu i
JIETKOPO3YMHHUMH COJIIMM B HIDKHIM wacTuHi mnpodimto. Conomli — MOPOAYKT
PO3COJICHHSI COJIOHIIB 13 3aMmiHOI0 BBiOpaHoro Na+ Ha H+ B BepxHiii po3coiieHii
4acTUHI MpodLTIO.

A

JAudy3sis — 11e nepeMiiieHHs ra3iB BiMOBIIHO 0 MapiiadlbHOTO THUCKY.

JleHyaanisi — BUHOC PEYOBHH 3 CyIll B MOpSA, PIKH, OKEaHW, BOJIOWMHUIIA,
atmocdepy. BoHa BKiIrO9a€e reosoTiyHUANA KOJIOOOIT pEeUOBUH 1 TPOLIECH BUBITPIOBAHHS
ripcbkux mopia. bamanc Bkirodae 3aranbHUNA BUHOC pedoBUH cymii (52,990 mupa.
T/piK); 3aradbHUW TpUBHIC pedoBHMH Ha cymy (4,043 wmupa. T/pik); 3Biacu
JeHynaniiani 0anaHc cymri ckiagae -48,947 mupa. T/pik.

Cepeaniii MoayJib AeHyAallil — 11e 3arajJbHUN BUHIC PEUOBUH 3 CYIII IUIOMIEO 1
kM KkB. Bin popiBaioe 48947 mipa.t/pik: 130 mutH. kM kB. = 375,5 T/kM  KB./pik, a00
3,765 t/ralpik. JisapHICTh JoauHU 301abImmiIa AeHyAario B 1000 pa3iB y nmopiBHIHHI
3 TOTEXHOT€HHUM MEP10IOM.
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Exouioriude 3Ha4eHHs Tymycy:

- TIJIBUIILYE POAIOYICTD IPYHTY;

- TIIJIBUIILY€ €EMHICTh BOUPAHHS IPYHTY;

- (hopmye MiIH1, BOAOCTIHKI CTPYKTYpPHI arperaTd IPyHTY;

- TYMYC € TIO’KMBOIO JJI1 MIKPOOPTaHi3MiB, a JIsl BUILIUX POCIUH — HKEPEIOM 30JIbHUX
€JIEMEHTIB 1 a30TY;

- HaBOXJIMBIIIMN YMHHUK OydepHOCTI IpyHTIB. BiH 3abe3meuye CTIHKICTh MTEBHOT
peaxIrii cepeIoBHUIla 3a paXyHOK KaTIOHHOTO OOMIHY Ha MTOBEPXHI KOJIOITHUX MIIIET;
- aKyMYJISITOP COHSYHOI €HEeprii;

- JUKEPEJIO OPraHivHOI PEUOBHUHHU ISl MIKPOOPIaHi3MiB 1 0€3XpeOeTHUX TBAPUH;

- JUKEpeIIo 010J0TTYHO-AKTUBHUX PEUYOBHUH.

3

3a0apBJieHHs IPYHTY — 1€ HAMOUIbII MOCTYIMHA 1, MEpIl 3a BCE, MOMITHA
MOP(QOJIOTIYHA 03HAKA, CYTTEBHM MOKA3HUK HAJEKHOCTI IPYHTY 10 TOTO YH IHILIOTO
TUITy, IO BU3HAYAETHCS KOJIBOPOM THUX PEYOBHUH, 3 SIKMX BIH CKJIAQJAETHCS, a TAKOX
IrPaHyJIOMETPUYHUM CKJIAJIOM, (DI3UYHUM CTAHOM 1 CTYIE€HEM 3BOJIOXKEHHsI. Haloiabin
BaXIMBMMHM ]IS 3a0apBJICHHS IPYHTY € TaKi TpW Ipynu cnoiyk: /) eymyc (dopHe,
TEMHO-cipe, cipe 3abapBicHHS), 2) cnoayku 3aniza (CU3yBaTHH, 3€JICHYBaTHI,
ronyoyBatuii ToH (BiBiaHiT Fe3(PO4)2-H20 B GomoTHHMX TIpyHTax), 3) kxpemmicéa
kucrnoma, CaCO3 ma xaonin (0inuii Ta Oinsictuit kouip). Ilpu XxapakTepucTHili IpyHTY
Tpeba BKa3yBaTW CTYMiHb Ta IHTEHCUBHICTh KOJBOPY (HAMPUKIAN, CBITIO-OYypHil,
TEMHO-OypHii), BiAMIYaTH BIATIHKH (OUTACTUI 3 KOBTYBaTUM BIATIHKOM), Ha3WBaTU
NPOMDKHI TOHHM (KOPHUYHEBO-CIpuH, Cipo-Oypwuif). VY TPYHTO3HABCTBI NPUUHATO
JOMIHYIOUY O3HaKy BKa3yBaTH OCTaHHBOIO.

3akoHu reorpadii rpyHTiB:

1) 3axon 2opuszonmansnoi 3onanvnocmi (B.B. Jlokyuaes)- KOXHIH TPUPOIHIH
30HI1 BI/INOB1/Ia€ CBIi 30HAJILHUN TUI IPYHTY.

2) 3akon eéepmukxanvhoi 3onanvnocmi (B.B. Jlokyuaes)- B TIPCBKUX CHUCTEMax
IPOCTEXKYEThCSI MOCTIJOBHA 3MIHA THINB TPYHTIB y MIpy HapOCTaHHS aOCOIIOTHOT
BHUCOTH B1Jl HIAHDKKS T1p 10 iX BEPLIMH Y 3B'SI3KY 31 3MIHOKO KJIIMATy, POCIMHHOCTI Ta
IHIMX (QakTopiB rpyHTOYTBOpeHHs. CKiaa IPyHTOBUX 30H Yy TIPCBKUX KpaiHax B
OCHOBHOMY aHAJIOT1YHUI CKJIaJy 30H Ha PIBHUHI.

Jlesika HEBIAMOBIIHICTh ITPYHTOBUX THUIIIB BEPTUKAJILHUM 30HaM IOB'A3aHO 3: @)
ekcno3uyicro cxuay; 6) inmepgepenyicto (6KIUHIOBAHHAM, BUNAOAHHAM) 30H; 6)
IHBEPCIEI) 30H; 2) MIZDAUIEI) 30H.

3) 3axon gpauianvnocmi rpynmie (JI.1.IIpaconos 1a LILIepacumos) - Micuiesi
npoBiHMIMHI  (¢amianbHi) 0co0IMBOCTI KIiMaTy (KOHTHHEHTAJIBHICTh —KIIIMATYy,
HEOJTHAKOBHU CE30HHUU PO3IMOJIT OMaiB TOIIO) 3YMOBIIOIOTH TMOSBY cHemu(igHIX
MICIIEBUX O3HAK IPYHTIB 1 HaBiTh (POPMYBaHHS 1HIINX THUIIB.
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4) 3akon ananoziunux monozpaghiunux psaoie ("30HAJBHUX THUINB IPYHTOBHUX
KOMOIHAIIK") - TOIIMPEHHS TIPYHTIB Ha BEJIMKUX TEPUTOPisX (B MeXax 30H)
3YMOBJICHE MEPEBAXKHO BIUIMBOM peibedy, IPYHTOYTBOPIOIOYMMHU TMOPOJAMH Ta
IHITMMU MICHIIEBUMH YMOBAaMU IPYHTOYTBOPEHHS.

I'pynroBo-reorpadiune pailoHyBaHHA — i€ IO TEPUTOPii HA IPyHTOBO-
reorpadiydi perioHd, OJHOPIIHI 3a CTPYKTYPOIO I'PYHTOBOTO IOKPHUBY, MOETHAHHIM
(akTOpiB IPYHTOYTBOPEHHS 1 MOMIIMBOCTSIMH CLITBCHKOTOCITOAAPCHKOTO BUKOPUCTAHHS
IPYHTIB.

CucreMa TAKCOHOMIYHMX OMHUIIb:
1. IpyHTOBO-GiOKITIMATHYHHI MOSC
2. IpyHTOBO-0ioKIiMaTHYHA 00IaCTh

Jlna pienunnux mepumopiii Jlna zipcokux mepumopiii

3. IpyHTOBa 30Ha 3. I'ipcbka rpyHTOBa MPOBIHIS (BEPTHKAIbHA
CTPYKTypa I'PYHTOBUX 30H)

4. IpyHTOBa NPOBIHIIis 4. BepTtukaibHa IpyHTOBA 30Ha

5. [pyHTOBHI OKpPYT 5. Npcbkuii IpyHTOBUN OKPYT

6. [pyHTOBHMIi paiion 6. ['ipcbkuii rpyHTOBUIA panioH

I pyHTOBO-0iOKIIMATHYHMI TMOSIC — 1I€ CYKYIHICTh IPYHTOBUX 30H 1 TIPCHKUX
IPYHTOBUX TMpPOBIHIINA, 00'€qHaHWX NOAIOHICTIO pajilallifiHUX 1 TEPMIYHHUX
KJIIIMATHYHUX YMOB (MOJISIpHUM, OopeanbHul, cyOOopeanbHui, CyOTpOMIYHUMA,
TPOIIYHUN).

Ipynmoeo-oioknimamuuna o6aacmov — UE CYKYIHICTH IPYHTOBHX 30H 1
ripCbKUX MPOBIHLINA, 00'€qHAHUX (KpIM paialliiHUX 1 TEPMIYHUX YMOB) MOJIOHUMU
YMOBaMHU 3BOJIOXKEHHSI 1 KOHTHHEHTAJILHOCTI, $SKi 3YMOBIIOIOTH OCOOJIMBOCTI
IPYHTOYTBOPEHHS, BUBITPIOBAHHS 1 PO3BUTKY POCIMHHOCTI Ha JaHiil Teputopii. 3a
cmynenem KOHmMuHeHmaabHocmi 001acTi TOUISIOTh Ha OK€aH1YH1, KOHTHHEHTAJIbHI
1 eKCTpa-KOHTHHEHTAIbHI, 32 XAPAKMEPOM 36010)CEHHA — HA 2YMIOHI (3 JLiCOBUM,
matieosum abo MyHOpOBUM POCIUHHUM NOKPUBOM), Nepexioni (cybeymioni, cybapuoHi
— 3 CMenosuM, KcepopimHo-1ico8uM i CA8AHHUM POCTUHHUM NOKPUBOM), apuoHi ma
excmpaapuoHi (3 HanienycmeabHUM Ma NYCMeaTbHUM POCTUHHUM TTIOKPUBOM).

Ipynmoea 30na — apean oqHOro abo ABOX 30HAIBHMX THIIB IPYHTIB i CYIyTHIX
oMy IHTpa30HAJIbHUX IPYHTIB.

Ipynmosa niozoma — 4acTMHM 30HU, BUTATHYTa B TOMY JX HaIpsIMKy, Ha
TEPUTOPIT AKUX PO3MOBCIOKEHI MIEBHI 30HAJIBHI MITUIIHA IPYHTIB.

Ipynmosa npoginuia — 4dYacTMHA TIPYHTOBOI 30HHM, SKa BiPi3HAETHCS
cnenudiuHUMHA OCOOIMBOCTSIMU TPYHTIB 1 YMOBaMHU I'PYHTOYTBOPEHHS (3BOJIOKEHHS,
KOHTHUHEHTAJIBHICTh KJIIMaTy, TEMIIEpaTypa).

Ipynmoeuii okpyz — 4actTvHa IPYHTOBOI IIPOBIHIIT 3 IEBHUM THIIOM CTPYKTYD
I'PYHTOBOIO MOKPHBY, KM 3yMOBJICHHM XapaKTepOM peiabedy 1 IPYHTOYTBOPIOIOUUX
mopiz.

Ipynmoeuii paiion — YacTHHA TPYHTOBOIO OKPYIy, SIKA XapaKTEPHU3yEThCS
OJTHOTUITHOIO CTPYKTYPOIO TPYHTOBOTO TMOKPHUBY (3aKOHOMIDHUM YEpryBaHHSIM B
MeXax paloHy TUX CaMUX IPYHTOBUX KOMILJIEKCIB).

39



TI'ipcoka tpynmoea npoginyina — apean TONMMPEHHS YITKO BU3HAYEHOTO PSTY
BEPTUKAIBHUX TPYHTOBUX 30H, SKHUH 3yMOBJICHHH MOJIO)KEHHSIM TipChKOi KpaiHU B
CHUCTEMI IPYHTOBO-010KJIIMAaTHYHUX O0JIacTeH.

I

Icmopia rpynmo3snaecmea:

10 zpyona 1883 p., - Buepme cPopMylIbOBaHI TEOPETHYHI KOHIICTIIIIT
rpynTo3HaBcTBa B.B.[lokyuyaeBum y mpaiii "Pocilicbkuii vopHo3em".

Ilepioou 3apoodicentis i cmano8ien s IPYHMO3HABCMEA K HAYKU

1) mepBUHHOTO HAKOIMYEHHS PO3PI3HEHHUX (DAKTIB MPO BIACTUBOCTI IPYHTIB, iX
POAIOYICTh Ta criocoOu 00poOITKy, mepeBaxHo emmipudHux (10-11 Tucsu pokiB 10
H.€., [I0YAaTOK BUPOIIYBAHHS POCIIMH HA MOJISX);

2) BiIOKpEMJICHHSI 3HAHb MPO IPYHTU Ta BBEJCHHS MEPBUHHOTO 3€MEIHHOTO
KagacTpy (3a JeKiJbKa THCSYONITH JIO H.C., TMepIIe BiIOME 3eMEJIbHO-BOJHE
3aKOHOJIaBCTBO BABMJIOHCHKOTO Iapsi XaMMypalii);

3) nepBUHHOI cUCTEMAaTUKH 3HaHb 1po rpyHTH (13 VIII ct. 1o H.e. go Il cT. H.€.,
MOB'SI3aHUI 3 TPEKO-PUMCHKOIO 1mMmepieto. Tpakratu Kamona, Bappoua, Bepezinia i
Konymennu. Konymesnia npociaBuBCs MIMPOTOO 3HAHB MPO 3eMJIEpOOCTBO il TPYHTH,
310panux y Tpakrati "IIpo ciabchke rocnogapcTBo”.

4) IHTCHCHBHHMX 3€MEIIbHO-KaJAacTpoBUX poOiT emoxu (eomanmizmy (15-17 cr.
H.C.), TMOB'S3aHUM 3 PO3BUTKOM IPYHTOBO-OI[IHOYHUX POOIT 3 METOI0 (eoTaTbHOTO
OTOJJaTKYBaHHS,

5) IHTEHCHUBHOTO €KCIEPUMEHTAJILHOTO i reorpadiuHoro BUBYEHHS IPYHTIB Ta
ix pomrovocti (XVII ct.). 3'apnsroTecst BoaHa i rymycHa (Teepa) Teopii KuBIEHHS
pociun. Y 1725 p. Bigkputa B Pocii Akagemis Hayk, modanuck nepiii DOCTIKEHHS
IpyHTiB. 1765 p. ctBopenHs Binbnoro Exonomiunoro ToBapuctsa B Pocii.

6) PO3BUTKY arporeojiorii ta arpokyibTypximii y €pomi (XIX cr; mpaii
Bosbhi, JIioixa, IlaBmosa).

7) CTBOpPEHHS Cy4acHOTO TE€HETUYHOTO IPyHTO3HaBCTBa (KiHelb XIX — mouatok
XX cr.; B.B.JlokyuaeB, M.M.Cu0ipues, I1.C.Koccosuu, B.[.BepHancbkui,

K. . I'muka, I'"'M.Buconwkuii, K.K.I'enpotin, B.P.Bigbsamc).

Po3pobOka 3araabHOr0 IPYHTOBO-r€orpa)iuHOrO BYEHHS IMPO TIPYHTOBO-
OloKIIMATUYHI TOSICM CBITY, Opo IpyHTOBI 30HM (JII.IIpaconos, III.1Iepacumos,
O.M Isanosa, M.M.Po306 Ta i1.);

- po3poOKa BUEHHsI MPO KOPU BUBITPIOBAHHS 1 MPO T'eOXIMii0 JIaHamadTiB Ha
ocHosi et B.I.Bepnancekoro (b.5.Ilonunos, B.A.Kosoa, M.A.I nazosceka),

- BuUBUEHHA  opra”iudoi  peuoBunu  (I.B.Twpin, = M.M.Kononosa,
JIL.M.Anexcanoposa, B.B.Ilonomapwosa, /].C.Opnog Ta iH.);

- BHUBYCHHS TPYHTOBHX TIpolieciB Ta pexuMiB (A.A.Poode, I.M.Cxpunnixosa,
L C.Kaypuues),

- po3poOka TUIAXiB MIJBUINCHHS POAIOYOCTI Ta MeJopaiii TIPYHTIB
(O.H.Coxonoscokuii, O.M.Mooceiiko, O.M.I pinuenxo, M.K.Kpyncekuil) Ta 0Oararo
IHIIMX ~ TUTaHb  (PYHJIAMEHTAJbHOTO ¥ MOPUKIAJAHONO  IPYHTO3HABCTBA;
10) inTeHcudikalii poOIiT 3 0XOPOHHU 1 paIlioHATLHOTO BUKOPUCTAHHS TTOKPUBY.
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IepapxiyHi piBHiI CTPYKTYPHOI Oprasi3aimii IpyHTy:

- amomapHuil — 13 HAM Ma€ CHpaBy IOCTIHUK MPU BUBYECHHI MPUPOJHOI Ta
MITYYHOI PaJl0OaKTUBHOCTI IPYHTIB (MaTepiaIbHUMHU €JIEMEHTAMH 1IOTO PIBHS OYIyTh
paloaKTHBHI 130TOIH );

- MONeKyIApHUL — O00'€KTaMU JOCHIJKEHHS BHUCTYIMAIOTh MOJIEKYJIHM Ta 10HU
IPYHTOBOT'O PO3YMHY M TMOBITPS, a TAKOXK Ti, 10 3HAXOJATHCA Ha MOBEPXHI TBEPAUX
I'PYHTOBUX YaCTHHOK;

- enemenmapnux pynmoeux wacmunok (EIY), ski BUIIIAIOTBECS 3 IPYHTY B
MpoLeCci TPaHYJIOMETPUYHOTO aHalli3y y BUIIISLL (Dpakiliif pi3HOTO PO3MIipy;

- IpyHmoGux acpecamig¢ — MICTATh KOHKpEIlll, TUIIBKH, OPTIUTEHHH,
HOBOYTBOPEHHS COJICH TIIICYy Ta BaITHA;

- IPYHMOBUX 20pU30HMI6 — YCl BIACTUBOCTI W MapamMeTpu IPYHTY 3B'sS3aHi
BU3HAYCHUM T'€HETUYHUM TOPHU30HTOM Y TPAHUIll IPYHTOBOTO MPOGLIIO;

- tpynmosuil npo@ine (IPYHTOBHUH 1HIUBIAYYyM a00 MeaoH) — a0 BJIacHE TPYHT
K OCOOJIMBE TIJIO IPUPOJIH;

- Ipynmosguti noxkpus (IOJINeN0H) — KOMOIHAIil PI3HUX IPYHTIB y NPHUPOI
CKJIQJIal0Th MO3aiKy I'PYHTIB.

K

Kucaornicts rpyHriB. Peakiiis rpyHTy NpOSsIBISETbCA MPU B3a€EMOJAIT HOTO 3
BOJIOI0 a00 po3unHaMu cojieli. BoHa BHU3HAYAETHCS CITIBBIIHOIICHHSAM BOJHEBHX 1
TAPOKCUIIBHUX 10HIB Y TPYHTOBOMY PO3YMHI 1 XapaKTepu3yeThes nmokazuukom pH. pH
= -lg [H+]. Axmo pH=7, To peakiis HeWTpanbHa, mpu pH Oinbiie 7 — yxHa, MEHIIIE —
kucna. Ontumansauit pH 0mm3bko 7.

®opMH KHCJIOTHOCTI:

Axmyanvna - 3yMOBJICHA HASIBHICTIO 10HIB BOJHIO y T'PYHTOBOMY PO3YMHI 1
BUMIPIOETbCSI TIPU  B3a€EMOJII IPYHTY 3 JAUCTHIBOBAHOK BOAOK (BoxHuid pH,
pH(H20)).

Ilomenuyiitna KUCIAOTHICTh — 3JATHICTh IPYHTY MPU B3AEMOJII 3 pO3YMHAMU
coJiel BecTu cebe sk caabKa KUCIIoTa.

[TTIK]JH" +KC1 — [TTIK]K" + HCI

dopmH MOTEHIIIHOT KUCIOTHOCTI TPYHTIB!

O6minna - BUSBISETHCS TPU B3aEMOJII 3 TPYHTOM PO3UYMHIB HEUTPATHHHUX
coneit (11 po3unn KCI (pH=5,6). [TIK]H" +KCl — [FOK]K" + HCI

T'iopoaimuuna - BUABISAETHCS TIPU B3AEMOIIT TPYHTY 3 PO3UYMHAMU T1APOTITHIHO
ayxuaux coneit (1 1 posuna CH COONa):

[TOK]JH" + CH COONa — [IMIK|[Na + CH COOH (mr-exs na 100 r
IPYHTY).

["pponiTuyna KHUCIIOTHICTh 3BUYANHO OlsbLua, HIXK oOMiHHA.
UuMm Ounbine TpyHT 301IHEHUH OCHOBaMH, THM 3HAYHIIIE BUSBISE BIH KHUCIOTHI
BiactuBocTi (Ca2+, Mg2+).

3HUXKYIOTh KUCJOTHICTh IpyHTIB BanmHyBaHHsIM (CaCO3).

[TOK]H + Ca(HCO3), — H,CO; + NaOH
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Kopa BuBITpOBaHHSI TipCbKHX MOPiX — 1€ MOPOAYKT iX pyHHYBaHHS,
TpaHc(opMallii MiHepaIbHUX CIOJIYK, COPTYBaHHS 1 MEPEBIIKIAICHHS TPaBITAIlIiHOIO
CEIMMEHTALIIEIO.

munu kip eusimprosanns ( B.A.Koeoa i b.I'.Po3anoe):

1) 3a BIKOM YTBOPEHHS 1 XapaKTEpPOM 3ajisiraHHs: - CydacH1 (TOJOIEHOBOIO
BIKY); - cTapi (JIOr0JIOIIEHOBOT'O BiKY);- BUKOITHI (3aXOBaHi 1 Ti, II[0 3HOBY BUHIILIM HA
MOBEPXHIO); - MEPEBIAKIA/ICHI;

2) 3a TCOXIMIYHUM THITOM:

- eIOBIaJIbHI (3AJTHIIKOBI);

- OpPTOETIOBIANBHI (HA NIITPHUX MAarMaTUYHUX ITOPOJIAX);

- MapaeoBialibHI (Ha NIUTFHUX 0CAJ0BHX MOPOaX);

- HEOCIOBIaJIbHI (HA MyXKUX YETBEPTUHHUX OCAJOBUX MOPOJAX );

- TPAH3UTHI (ETI0BIAIbHO-aKyMYJISITUBHI);

- AaKyMYJISITUBHI;

3) 3a pe4OBUHHUM CKJIaJI0M, IO BiI0Opakae CTaAiHICTh BUBITPIOBAHHS:

- YIaMKOBI (TIepeBaxaroTh CBIXKI1 YJIaMKU HIIIBHUX MOP1);

- 3aCcoJIeH1 (HasBHICTh BOJIOPO3UYUHHUX COJICH);

- 3arincoBaHi (HasBHICTh CaS04);

- npoBanHoBaHi (HasiBHICTH CaCO3);

- nojomituzoBani (HasBHICT CaMg(CO3)2);

- clamitHl HacuyeHi (S102:A1203 > 2); nepeBaxatote Ca2+, Mg2+, abo Na+ B
0OMIHHOMY KOMILJIEKCI;

- ciamitHi HeHacuueHi (Si02: Al203 > 2); nepeBaxkaroth H+ abo Al3+ B
0OMIHHOMY KOMILJIEKCI;

- pepciamithi (S102: A1203 > 2; Fe203 > Al203);

- anb(eppuTHi (S102: Al1203 < 2; Fe203 > Al203);

- depanitHi (S102: AI203 < 2; Fe203 < Al203);
- amTH1 (6okcuToBi) (S102: Al203 < 2; nepeBakanns A1203).

JI

7.5. JlyaHiCTb IPYHTIB BUKJIMKAETHCS MPUCYTHICTIO TIAPOTITHUHO-TYKHUX
coJiel cTa0KUX KUCIIOT 1 OCHOB: KapOOHATIB HATPIIO 1 KaJlif0, T1APOKapOOHATIB HATPIIO
1 Kaito, kKapOOHATIB KaJBI[II0 1 MarHiio, TAPOKApOOHATY KaJbBIIIO 1 MarHito, TyMarTiB 1
(ybBaTIB JYTIB.

@opMH JIY:KHOCTI IPYHTIB:

Axmyanbna TYXHICTH 3YMOBJICHa HAsBHICTIO Y TIPYHTOBOMY pO3UYHUHI
TIAPOITHYHO JIY)KHUX COJIEH, MPU JAUCOIIAII] SIKHX YTBOPIOETHCS TIAPOKCUIBHUN 10H
(OH): Na,CO; + 2H,0 — H,CO; + NaOH (mr/-exB. Ha 100 T TpyHTY) .

Ilomenuyiiina nyXHICTH TPOSBISETHCS y TPYHTAX, IO MICTATh HATPIH.
[TIK]Na" + H,CO; — [TIK]H" + Na,CO4

Jns xiMidyHOi Memmiopallii JY)KHHX TIPYHTIB HEOOXiHO 3aMIHUTH OOMIHHUM
HATpii Ha KaJbII{ 1 HEUTpaJi3yBaTH BUIbHY COJY:
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[TIK] Na* + CaSO4 = [TIK]Ca* Na,SO,
Na,CO;+ CaS04 = CaCO; + Na, SO4

M

Memoouuni npunyunu rpyHmo3Ha6cmea.

Icropuko-reomopgoJioriunmii, skuii 3000B'sI3ye BpaxOBYBATH yMOBH, NUIAXHU
YTBOPEHHS 1 BIK TUX €JIEMEHTIB peibedy, Ha AKX PO3BUHYTI Tl UM 1HII BUIU IPYHTIB.
I'pynroBo-reoximMiunuii  MeToguuyHMii  migxigx  BuBYae  XIMIYHI  TIPOIECH
TPYHTOYTBOPEHHS B 4aci 1 MPOCTOPi, BIATBOPIOIOYM KApTUHY pyXy, AudepeHmiarii u
aKyMYJISII1 TPOIYKTIB TPYHTOYTBOPEHHS B JaHAIadTax.

MeToau n0c/TIiI2KeHHS] TPYHTIB.

- npo@inbHuli Memoo - BUBUYEHHS IPYHTY 3 MOBEPXHI Ha BCIO TIUOMHY HOTO
TOBIILI1, IOCIIZOBHO, 110 TEHETUYHUX TOPU30HTAX JJO MATEPUHCHKOI TOPOJIH.

- Mopghonociunuii memoO — TI3HAHHS BJIACTUBOCTEH TPYHTY 3a 30BHIIIHIMU
O3HaKaMu: 3a0apBJICHHSM, CTPYKTYPOIO, CKJIaJIeHHSM, HOBOYTBOPEHHSIMH, TIHOUHOIO
1 TOCJIIOBHICTIO 3aJIATaHHSI TOPU30HTIB TOII0. MICTUTh TpU BUAM MOP(OJIOTIUHOTO
aHaji3y: Makpo- — HEO030pO€HMM OKOM; ME€30- — 13 3aCTOCYBaHHSIM JIYNH W
O1HOKYJIsIpa, MIKpO- — 13 JJOIIOMOTOF0 MIKPOCKOIIA.

- NOPIBHANIbHO-2e02paApiuHULl MemoO - TPYHTYEThCA Ha 31CTaBJICHHI I'PYHTIB 1
BIIMOBIIHUX  (AKTOpiB TPYHTOYTBOPEHHA B 1iX ICTOPUYHOMY PO3BUTKY U
IPOCTOPOBOMY MOIIUPEHH] B PI3HUX JIaH A TaX.

- NOPIBHANLHO-ICMOPUYHUL MemoO - JOCHKEHHS MUHYJIOTO TPYHTIB 1
I'PYHTOBUX TOPU30HTIB y MOPIBHIHHI 13 Cy4aCHUMH MPOIIECaMHU.

- MemoO IPYHMOBUX KIIOui@ TPYHTYETbCS Ha JI€TaJbHOMY TI'€HETUKO-
reorpadiyHOMY aHaji31 HEBEJIMKUX PENPEe3eHTATUBHUX MJUISTHOK Ta 1HTEPIIOJISIIT
oJiepKaHUX TaKUM IUISIXOM BUCHOBKIB Ha BEJIMKI TEPUTOPII.

- MemoO IPYHmMo8ux MoHonimie 0a3ye€Tbcsi Ha NPUHIUIT  (I3UYHOTO
MOJICJIFOBAHHSI IPYHTOBUX MPOLECIB (MEPEMIILIEHHS BOJIOTH, COJiel, OOMIHY 10HIB) Ha
I'PYHTOBUX KOJIOHKaX (MOHOJIITaX) HEMOPYUIEHOI Oy/10BH.

- Memoo IPYHMOBUX Ni3umempié BUKOPUCTOBYETbCSA MJIi BUBUYEHHS IMPOIIECIB
BEPTUKAJILHOI Mirpallii pe4oBHH y MPHUPOJHHUX TPYHTaX 13 BUKOPHCTAHHIM BEITMKHUX
MOCY/IHH.

- MemooO IPYHMOBO-PEHCUMHUX CHOCMEPEHCeHb 3aCTOCOBYEThCS ISl BUBUCHHS
KIHETUKH Cy49aCHOTO TPYHTOYTBOPEHHS HAa OCHOBI 3aMipiB THX YH 1HIIUX MMapaMeTpiB
(ymicTy cosneit, ryMycCy, a30Ty, IHIINX €JIeMEHTIB >KUBJICHHS) MPOTITOM BEreTaliiHOro
nepiony, poKy, I€KiIbKOX POKIB Uepe3 3a/iaHi MPOMIKKH dacy.

- banancoeuil Memoo BUKOPUCTOBYETHCS MIPU BUBUEHH1 HAIXOPKEHHS i BUTpaT
PEUYOBUH B OJMHUII 00'eMyY I'PYHTY 32 BU3HAUEHUN IPOMIKOK 4acy.

- MemooO IpYHmMoGux eumsdicok O0a3yeTbCsl HAa TOMY, L0 PO3UYMHHHUK (BOJA,
PO3YMHU PI3HUX KHUCJIOT, JyriB abo coieil pi3HOi KOHIIEHTpallli, OpraHiuHi
PO3YMHHUKU — CIIUPT, alleTOH, O€H30J1) eKCTparye 3 IpyHTY BU3HAUEHY TPYIy CIONYK,
€JIEMEHTIB.
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- aepoKOCMIYHUUL MemoO OXOIUTIOE Bi3yalbHe BHBYEHHs (oTtorpadiii 3emMHOL
MOBEPXHI, OJIEP)KaHUX y PI3HMX Jiana3zoHax CIEKTpa 3 Pi3HOT BUCOTH, a TAKOXK MpsiMe
JTOCTI/DKCHHS 3 JITakiB 1 KOCMIYHHUX amapaTiB CIEKTPAIbHOTO BIIOUTTS abo
NOTJIMHAHHS IPYHTOM B PI3HUX 00JIACTSAX CIIEKTpA.

- paodioizomonti Memoou 3aCTOCOBYIOTBCS /ISl BUBUCHHS MIrpailii eIeMEeHTIB Ha
OCHOBI MIY€HHMX aTOMiB (paJl0aKTUBHUX 130TOIIIB); CIIBBITHOIIICHHS PI3HUX 130TOIIIB Y
TPYHTaxX, BAKOPUCTOBYETHCS JIsl BU3HAYEHHS BIKY IPYHTY.

- 1abopamopmo-excnepumenmanvhi memoou ((pizuyni, Gi3UKO-XIMIUHI, XIMIUHI
i1 610JI0T14HI aHaI3U) BUKOPUCTOBYIOTHCS ISl aHAJI3y PEYOBUHHOTO CKJIaTy TPYHTIB
(TpaHyIOMETPUYHOTO, MIHEPAIOTTYHOTO, XIMIYHOTO TOIIIO).

Mopdoioriuni ejieMeHTH IPYHTY - TPUPOIHI Tijda BCEPEOUHI TPYHTY, fKi
MaloTh YiTKl a00 AMQY3HI rpaHulli, a TAaKOXK CBOI crenudiuni GopMy Ta BIaCTUBOCTI
( TeHeTHYHI TOPU30HTH, CTPYKTYPHI arperaT, HOBOYTBOPEHH:I, BKIIFOUCHHS 1 TIOPH).

MopdoJoriudi o3nHakm MOpQOJIOTIYHUX €JIEMEHTIB IPYHTY - (opma 1 iX
30BHIIIIHI BJIACTUBOCTI.

MopdoJiorisi TpyHTIB - PO3/iJI TPYHTO3HABCTBA, SAKUN BHUBYAE MOPQOJIOTIUHI
O3HaKU IPYHTY.

Miunepasn (BiJx mi3HbOJAT. Minera — pyjAa, pyJAHa Kuia, pyJHUK) — TPUPOIHI
PEYOBHHM, IO YTBOPHWIMCH IIiJl 4ac TEOJIOTTYHUX NPOIECIB B 3€MHIA Kopi abo 3a
€KBIBAJIEHTHUX IMPOIIECIB HA IHIIMX KOCMIYHHX Ti1ax y Bceciti.

Bonu O0yBaroTh:

IlepBuHHi MiHepanu - 1€ 3aJUIIKOBUN Marepian Micis pPYyWHYBaHHS 1
BUBITPIOBAaHHA MarMaTU4YHUX TNOpiA. B rpyHTI mpencraBiieHl BITHOCHO KPYHNHUMH
MIIIaHUMU ¥ TpaBiiHUMH YaCTUHKAMU.

BaacTuBocTi nepBMHHUX MiHepaJIiB!

- )KOpPCTKa HEPyXOMa KpUCTaJIIYHA PEIITKa;

- TIPAKTUYHO HE BOJIOAIIOTH BOJIOTOEMHICTIO, (h13MKO-XIMIYHOIO TMOTIMHAIBHOIO
3IaTHICTIO,

- He HaO0yXaroTh;

- MPU TPYHTOYTBOPEHHI BIAPI3HAIOTHCS HECTIHKICTIO, TTOCTYIIOBO PYHHYIOTHCH,
32 BUHSITKOM OKPEMUX HAMOUIBII CTINKUX.

Jlo nepBUHHHUX MiHepaJiB BiTHOCATHCS:

Keapy — Haii01nb11 pO3NOBCIOJKEHUN MIHEpAJl 3€MHOI KOPH; BIH MICTUTHCA Y
BUBEpPKEHUX, MeTamop(iuHux 1 ocagoBux mnopojax. Crikuil [0 MpoIeciB
BUBITPIOBaHHA. fIK TpaBWiO, B KOpl BUBITPIOBAHHSA 3€pHA KBaplly 3aJIMILIAIOTHCS
IIIMMU 200 TIIBKM KOPOAOBaHUMHM 1o nepudepii. [lommpenuid y BUTIsAI KpUCTaiB,
HICKY, IPY3 1 € OCHOBHHUM €JIEMEHTOM IICKY, T'paBito, MEeOEH!O 1 T. 1.

Ilonvoei wnamu yTBOPIOIOTH TPYMY PO3IMOBCIOKEHUX MiHepaniB (011 50%)
[Tpubmu3zHo 60% iX MICTUTHCA Y BUBEPKEHHUX TIPCHKUX MOPOJAX, Y METaMOP(PIYHUX
— om3eko 30%, y ocamoBux — 10-11%. I'yctuna 2,6-2,8. Teepuicte 6-6,5.. 3a
XIMIYHHM CKJIQOM — II€ QJIIOMOCWJIIKATH HATPII0, KaJbII0, Kaaiio, Oapiro, SK
130MOp(hH1 AOMILIKK MICTATH pyOiiiid, CBUHEIlb, CTPOHLIIN TOIIIO.

Caroou cxnaparoth Oing 4% mitochepu. BoHM BONOAIIOTH IIAPYBAaTOIO
KPUCTAIIYHOIO CTPYKTYporo. CIto/Ii IpU BUBITPIOBAHHI IIBUAKO PYHHYIOTHCS.
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Ilipokcenu i amepivoru po3NOBCIOKEHI B MarMaTUYHUX 1 MeTaMOp(IYHUX
nopoxax (6inst 16% mitocepu). MaroTh KpUCTaIiuHy CTPYKTYPY.

Oniginu B 3Ha4YHIA KUIBKOCTI MICTATBbCA B YJIBTPAOCHOBHHMX 1 YacTKOBO B
OCHOBHMX MarMaTHYHUX MOpojax. MaroTh KpUCTalIiuHy CTpyKTypy. ONiBIH IyXKe
HECTIMKUHN 1 BUIKO PYHHYETHCS.

Bmopunni (2inepzenni) minepanu — MiHEpaJIH, 1O YTBOPUINCH MPUPOTHUM
[IIXOM BHACTIIOK BUBITPIOBaHHS MEPBUHHUX MIHEPAiB.

BnacTuBOCTI BTOpUHHUX MIHEPAJIiB!

- BUCOKA JHUCIIEPCHICTD;

- aMop(HA YN MPUXOBAHO KPUCTATIUYHA CTPYKTYpa;

- iepeOyBaHHS B KOJIOTAHOAUCIIEPCHOMY CTaHi;

- BOJIOJIIFOTh PYXOMOIO KPUCTATIYHOIO PEIIITKOI0, KOJOITHIUMH BJIACTUBOCTSMH,
PO3BUHEHOIO MOMTMHAIIBHOIO 3AaTHICTIO, MOXKIIUBICTIO cOpOyBaTu (ITOTJIMHATH) BOAY U
HaOyxaTHu.

Cepen BTOpMHHUX MIHEpaIiB PO3PI3HSIOTH:

- MPOCTI COJIi;

- TIAPOKCUAN W OKCUIH;

- TJIMHUCT1 MIHEPAJIH.

Minepanu npocmux conaei: xanpuut (CaCO3), maruesutr (MgCO3), nonomit
[Ca,Mg(CO3)], coma (Na,COs3-10H,0), rimc (CaSO4-2H,0), ramit (NaCl), mipadimit
(Na,SO,4-10H,0), docdaru ta iami. L{i MiHepanu 31aTHI HAKOMUYYBATHCh Y TPYHTI Y
BEJIMKUX KUTBKOCTSAX B YMOBAX CyXOTO KJIiMaTy, 3yMOBIIOIOUN 3aCOJICHHS IPYHTIB.

Minepanu 2iopoxcudie i oxcuoieé — 11e T1IPOKCUIA KPEMHII0, 3aji3a, aTlOMIHIO,
Maprasito, siki neperBopwincs B amMop@Hi (OpMH MpU BHUBITPIOBAHHI NEPBHUHHHUX
MinepaiiB. Lli MiHepanu nornuHaroTh 6araro gocdopy il poOasATh HOro HEAOCTYITHUM
IUTsl pOCIMH (TIpoliec peTporpajaiii pochopy), 0epyTh y4acTh y CTPYKTYPOYTBOPEHHI.

I'nunucmi minepanu — MiHEpamu, sIKI YTBOPIOIOTHCS B pe3yJbTaTl CUHTE3Y 3
MPOCTUX MPOAYKTIB BUBITPIOBAHHS TEPBUHHUX MIHEPANTIB, MIJISXOM IOCTYMOBOI iX
3MiHU y mporieci rinepreHesy. Croau BITHOCSATHCA MIHEpadu TPYNH KAOTIHITY,
MOHTMOPHWJIOHITY,  TiIPOCIION,  XJIOPUTIB,  3MIIIAHO  IIAPOBUX  MIHEPAIB.
BracTtuBOCTI TIIMHUCTUX MiHEpATiB:

- MalOTh LIapyBaTy KPUCTAIIYHY OYJOBY;

- BUCOKY JIMCIIEPCHICTh, MOTJIMHAILHY 34aTHICTh, HASBHICTh XIMIYHO 3B'sI3aHOI
BOJIU.

Minepanu kaoninoeoi cpynu:. KaoniHiT, Taya3uT. Lli MiHepaiu He HaOyXaloTh,
BOJIO/IFOTh HE3HAYHOIO TUCTIEPCHICTIO, EMHICTh TIOTJIMHAHHS HE TiepeBuInye 20 Mr-ekB
Ha 100 r. [lepeBaxkaHHs KaONIHITY B TPYHTaxX € O3HAKOIO O1AHOCTI HA OCHOBH.

Minepanu moummopunonimoeoi 2pynu - MOHTMOPWIOHIT, HOHTPOHIT,
oeitnemt. Lli MiHepanu y BOJIOrOMY CTaHl CHJIbHO Ha0yXalTh, a y CYXOMy —
CTUCKYIOTBbCSI (NIPU I[bOMY TPYHT YIIIJIBHIOETBCS W PO3TPICKYETHCS), BOJOMIIOTH
3HAYHOIO JIUCIIEPCHICTIO, MICTSATh 3HAYHY KUIBKICTh KOJIOIMIB Ta HEJOCTYITHOT
pociauHaM BoJu. MOXYTh YTBOPIOBATH 3 TYMIHOBUMHM KHCIIOTAMH BOJOCTIHKI IPYHTOBI
arperaru.

TI'iopocnroou (riipoMyCKOBIT, T1POOIOTHUT) € JXKEPENIOM Kaliio B IPYHTAX.
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Xnopumu. MaioTh KpUCTaJIIUHY PEIITKY, 110 HE HalyXae€; MICTITh 3alli30,
MarHiu.

Manuii GiosoriyHuii K0J1000ir peyoBMH 3a0e3nedye IUKIM OloreoxXimii -
30JIbH1 €JIEMEHTH TOTJIMHAIOTHCS POCIMHAMU 3 IPYHTY 1 O€pyTh y4acTh y O10XIMIUYHUX
npoliecax pOCIWH, a MOTIM 3HOBY MOBEPTAIOTHCS B TPYHT MICHS iX BiJIMUpPAHHS.
[uknu Byryemro, a3oTy 3adilaroTh TakoX arMmocdepy. YacThHa eJIEeMEHTIB
3BUIBHSAETHCS, MICHS BIAMHUPAHHS MOBEPTAETHCSA Y BEIMKHM TE€OJOTTYHUN Kpyroooir
gepe3 atMocdepy 1 riapocdepy.

AHTpOTIOTE€HHA ISUTbHICTh 3MIHIOE X171 O10JIOTIYHOTO KPYrooOiry pedoBHH 3a
paxyHOK:

1) 3HMKEHHS TPUPOIHOT O10TH 1 3aMiHH i1 Ha KYJIBTYPY CLIBCHKOTOCIOIAPCHKUX
TIOJIIB;

2) BiIOKpEMJIEHHS 1 TOTPEOU CIOKUBAHHS O10JI0TTYHOT TPOAYKIIIT;

3) BHECEHHs 100pUB;

4) 3MiHU ITPYHTOBUX PEKUMIB.

IHTeHCcHBHIiCTDH 0i0JI0TIYHOTO0 K01000iry pe4yoBHH (€J1eMEHTIB) 00 MIBUIKICTD
foro — 1e 4vac (BereramiiHui Tepioja, ACKUIbKA MICAIIB, ai0, XBUJIWH), YIIPOJIOBXK
SKOTO €JIE€MEHT IOTJIMHAETHCS KUBUM OpPraHi3MOM, TPaHC(HOPMYETHCS 1 MOBEPTAETHCS
B CEpEIOBHUILIE.

00'em, 200 eMHICTH 0i0JIOTTIYHOI0 KO0JI000IIY pe4OBMH (eJieMeHTa) — 1€ Maca
€JIEMEHTA, SIKa MOTJIMHAETHCS OPTaHi3MOM 3 HaBKOJIMIITHBOTO CEPEIOBHUIIA OJUHHUIICIO
TLJIOIIII 32 MEeBHUH Yac.

bionoriyHuii KoJ000Ir PEYOBUH CKIIAA€THCA 3 LUKIIB OKPEMHX EJIEMEHTIB!
a30Ty, BYTJICLIO 1 T. 1.

MirpauiiiHi IOTOKH €JIEMEHTIB — PyX €JIeMEHTIB IiJ BILIMBOM:

CHUJIM TSKIHHS — 2pagimayitiHui NOmik;

PYXY HOBITPSIHUX MAC — €0./108Ull NOMIK,

PYXY BOIM — 80OHULL NOMIK;

norped B eJIeMEHTAX JKUBJICHHSI OpPraHi3MamMu i IOBepHeHHsl IX B
cepeoBHINE — OI0N02TYHUL YUKTTUHULL NOMIK,

nepeMilleHHsl OPraHi3MiB 0 TepUTOPIi — GioceHHUU nOMIK;

nepeMilleHHs] BeJMKHMX MAaC PeYOBHH JIIOJMHOKW B iX rocmnoJapcbkii
AIATIBHOCTI — aHmponocerHull, 00 mexHo2eHHUl NOMIK.

[IBUAKICTE pyXy PEYOBHMH B TJIOOAIbHHMX, PETriOHATBHUX 1 JIOKAJIbHUX
TEXHOOIOr€OXIMIYHUX TOTOKAaX 3aleKUTh BiJ: 1) (I3UKO-XIMIYHMX XapaKTEPUCTUK
pEUYOBUH (aKTUBHICTb, PO3YMHHICTB); 2) XapakTepy CEpEIOBHI, uepe3 sKe
NepeMINLY€EThCS el MOTIK.

H

HoBoyTBOpeHHs1 — 116 HAarpoMa/)KeHHs PEUYOBHUH PI3HOI (HOPMHU ¥ XIMIYHOTO
CKJIamy, sKi (OpPMYIOThCS 1 BIAKIANAIOTECI B TOPU3OHTAX TPYHTY B IMpoIeci
TPYHTOYTBOPEHHS.
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Ximiuni Hogoymeopenna 33 GOpMOIO OJUISIOTHCS HAa TaKl FPYIU:

1) suueimu ma nanbomu — XiMiuHi PEUOBHHM BUCTYIIAIOTh HA ITOBEPXHI IPYHTY
a00 Ha CTIHIII PO3pPi3y B BUIJIS/II TOHECEHBKOI IUTIBKH;

2) KipKu, npuma3Ku, nampoKu — BUCTYNAIOTh Ha IMOBEPXHI IPyHTY abo Mo
CTIHKaX TPIIIMH 1 yTBOPIOIOTH I1ap HEBEIHUKOI TOBIIMHU;

3) npoxcunku ma mpy6ouku — PEUYOBHHU 3aiMAIOTh XOJAW YEpB'SKiB abo
KOPEHIB, MOPU Ta TPIIIUHH IPYHTY;

4) KouKpeyii ma cmsazHeHHs — CKYITYCHHS DPI3HUX PEUOBHH OUIBII-MEHII
okpyrioi popmu;

5) npowapku — peUOBUHNA HAKOITUYYIOTHCS y BEIMKHUX KUTBKOCTSX, HACHUYIOUU
OKpeMi [Iapu IPyHTY.

3a ckJ1aZioM XIMI4HI HOBOYTBOPEHHS OYBalOTh:

1) nezkopo3zuunni coni (NaCl, CaCl2, Na2SO4 Ta iHmI B 3aCOJICHUX TPYHTax B
YMOBaX CTeIy, ITyCTelIi.).

2) zinc (CaSO4-2H20. kamTaHOBUX, OypUX HaIMIBIYCTCIbHHUX, 3aCOJCHHX
IPYHTIB, CipO3eMiB);

3) éanno (CaCO3, Po3spizusiorscs 3a ckumanusM 3 10%-m pozunnom HCI.
XapakTepHl JUIsl YOPHO3€EMIB, KAallITAHOBHMX, OypHX HaIIBIyCTEJIbHUX, 3aCOJICHUX Ta
HU3KH 1HIIUX TPYHTIB;)

4) ziopokcudu 3aniza (Fe**), anomiHiio, MApraHIiO y KOMIUIEKCI 3 OpraHiqHIME
pedoBuHamMu U crnoidykamMu (¢Gocdopy. XapakTepHi Uil MIA30JIUCTHX, JIEPHOBO-
M130JMCTUX, 3a00104€HUX 1 OOJIOTHUX IPYHTIB,;

5) cnoayku ososanenmmnoczo 3aniza (FeCO3, Fe3(PO4)2-8H20) — 6akuTHOTO,
CU3yBaTOro abo 3eJIEHKYBAaTOrO KOJIBOPY.

6) kpemnezem (SiO2) — OUIACTOTO KOJILOPY, YTBOPIOE TPUCHUIIKY HA TTOBEPXHI
CTPYKTYpPHUX BiAMIH. XapakTepHU I CIpUX JICOBUX IPYHTIB, OMIA30JIEHUX
YOPHO3EMIB, COJIOJICH;

7) 2ymycosi pewosunu — 4HOpHOro abO TEMHO-OYypOro KOJIBOPY, YTBOPIOIOThH
NaThbOKH, HAJAI0UM arperaraM IJISHIFOBATOTO BUIIISNY. 3YCTPIUalOThCA B CEpeHiil
YacTUHI NPOQUI0 MIA30JUCTUX 1 COJOHLIOBATHX IPYHTIB, COJIOHIIB, COJOJEH Ta
IHIIMX UTIOBIHOBaHMUX IPYHTIB.

0iono2iynux HOBOYMEOPEHb

1) konponimu — eKCKpEMEHTH YEpBiB 1 JIMYMHOK KOMAaX, YACTUHKHU IPYHTY, IO
OpOUIUIM Yepe3 iX OpraHu TpaBieHHS. XapakTepHi Uil Oaratux Ha (ayHy IpyHTIB;
2) Kpomoseunu — X041 3eMJICPUHOK, 3aCUIIaHl MacOI0 IPYHTY, THIIOBI JIJIsl YOPHO3EMIB;
3) Kopenesunu — CliU 3ITHWINX BEJIUKUX KOPEHIB JIEPEB, XapaKTEPHi IS JICOBHX
IPYHTIB,;

4) uepeomouunu — XBWISACTI XOAM-KaHAIBI JIOIIOBUX YEPBIB, 3YCTPIYAIOTHCS B
0aratboX IpyHTaXx;

5) oenopumu — BimOWTKKM IPiOHUX KOPEHIB HA MOBEPXHI CTPYKTYPHUX BiIMiH,
yacTo 3a0apBiieHI B TEMHHUI KOJIp 3a pPaxyHOK T'yMycCy, YTBOPEHOTO IpH PO3KJIai
KOPEHIB, 3yCTPI4alOThCs B PI3HUX TPYHTAX.
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5.4. OpraHo-mMiHepajbHi CNOJYKH B IPYHTi — CIIOJYKH OpPraHiqYHOI PEYOBUHH
IPYHTY 3 MiHEPAJIbHOIO.

['pynu opraHo-MiHepaIbHUX PEYOBHH:

- TiepIlia rpymna:

- coni opeaniynux Hecneyugiunux Kucaom (11aBeaeBOi, MypalIuHOi, OLITOBOI,
JIMMOHHOI );

- coni  2ymycoeux cneyugivHux Kucjaom 13 KaTIOHAMH JIY)KHUX 1
JTY>)KHO3EMEJIbHUX MeTajiB (CoJll TYMIHOBUX KHMCIIOT — T'yMaTH; CoJii (pyJIbBOKUCIIOT —
dbynbpBaTH) .

['ymMaTu oHOBaJICHTHHX KaTIOHIB (HATPiO, aMOHiI0, Kalil0) J00pe PO3UYHMHHI Y
BOJI, JIETKO BHMHBAIOTHCS JIETKO 301HIOIOYM TIPYHT TyMYCOM 3a pPaxyHOK HOTO
Mirpaiii B HWXHI TOpU30HTH. ['ymMaru Kamnpllif0o ¥ MarHiro HEpPO3YMHHI y BOJI,
YTBOPIOIOTh BOJIOCTINKI T'eii, TOMY HAaKOIMUYYIOThCS Y BEPXHbOMY TOPHU30HTI IPYHTY
(uopHo3emu). DynabBaTH BCIX KaTIOHIB PO3YMHHI y BOAl, TOMY JETKO MITPYIOTh IO
npodiTf0, BAMHBAIOTECS 3 TPYHTY (Mi30yMCTI IpyHTH). ['ymMaTH i QynbpBaTu 31aTHI 10
OOMIHHMX peaklid 3 1HIIMMHU KaTioHaMHu, TOOTO /10 (OpMyBaHHS (P13HMKO-XIMIYHOI
O0OMIHHOI 3JaTHOCTI I'PYHTIB.

Apyra rpymna:

- KOMRJIEeKCHI coni TUIy Xejlamu, WO YTBOPIOIOTBCS MPU B3AEMOJIL
Hecnenu@IYHUX OPTaHIuHUX KUCIOT 3 MOJIBaJIECHTHUMU MeTalaMu (3aJ1i30, allFOMIHIH,
MIJIb).

TPEeTs. TIpyHa. - Op2aHO-MIHEPAnbHi CROJYKU, YTBOPEHI MpPHU B3AEMOIIi
TYMYCOBUX KHCJIOT Ta iX COJedl 3 KPUCTAIIYHOIO PEIIITKOK HECHUJIIKaTHUX
MBTOPAOKCH/IIB 1 TIIMHUCTUX MIHEPAIB.

OKkHCHO-BITHOBHHI PesKMM IPYHTIB

['pynT — 1me cknaana okucHo-BimHOBHA (OB) cuctema. B HhOMYy mpoxonsTh
peaxiiii.

OKUCHeHHs1 - TIpUEIHAHHS KucHIO, Bimmauf Bomuio, Bimmauf enekrpona. B
OKUCHO-BIJTHOBHI CUCTEMHU OYBaIOTh:

a) 3BOPOTHI - B sIKUX Yy mpouect 3MiHd OB pexumy He 3MIHIOETbCS CyMapHUN
samac kommnonenTis: Fe*" — Fe?": Mn*" — Mn2+;

0) He3BOpOTHI - B mpoiieci 3MiHM OB pexxuMy BTpaudaeTbCs psii PEUOBUH Y
BUTJISIL Ta3iB, ocaxy: NO3- —» NO2 —» N2

binbma yactrHa 1UX peakiliid moB's3aHa 3 MIKpOO10JOTIYHUMHU TPOIECAMU, MAE
OloxiMiuHy mpupony. ['OJJOBHUM OKHCHIOBAYE€M y TPYHTI € MOJEKYJISPHHUN KUCEHBb
TPYHTOBOTO TIOBITPS i PO3UNHY.

OCHOBHI XapaKTepUCTUKH IHTEHCUBHOCTI Ta HanpsMKy OB mporieciB y rpyHTi :
1. OxkucHo-BinHOBHMI moTeHNiad (OBII) —pi3Hullsd MOTSHITIAIB, SKa BUHUKAE MIXK
IPYHTOBUM PO3YHHOM 1 €JIEKTPOJIOM 13 IHEPTHOTO MeTany (IUIATUHU), TIOMIIIEHOTO B
TPYHT:
2.0OBII 1o BiXHOLIEHHIO 10 BOJAHIO HA3UBAETHCHA- EN.

ornruMalbHi 3HaueHHs Eh. — sig 200 o 750 mB.
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3anesxcuicmo OBII 6i0 pextcumy 601020cmi:

- nidguujerHs 60JIOTOCTI IPYHTY MPU3BOIUTH 110 3HWKEeHHS OBIIL.

- IPU BUCUXAHHI IPYHTIB, - M1JIBUIIYETHCS.

3a  xapakrepom  OB-pexumy  TpyHTH  TOJUISIOTbCA ~ HA  TPYIH:
- IpyHmu 3 aOCOIOMHUM NAHYBAHHAM OKUCHIO8ANbHOI 0bcmanosku (aBTOMOpPQHI
TPYHTH CTEMIB, HAIIBIYCTENb, MYCTEIb — YOPHO3EMH, KAIlITAHOBI, CIpO-KOPUYHERI,
Oypi HaIIBITyCTEIbHI, cipozeMu TOIIIO);
- IpyHmMU 3 NAHYBAHHAM  OKUCHIOBAILHUX YMO8 NpU  MOJCIUBOMY  NPOAEI
BIOHOBIIOBANLHUX NpOYecié 8 OKpemi 607102i poku abo ce3onu (aBTOMOpPGHI TPYHTH

TalTOBO-JIICOBOI 30HHU, BOJOTHUX CYOTPOMIKIB — MiA30JUCTI, IEPHOBO-IIII30JIHCTI,
YepBOHO3EMH, KOBTO3EMHU TOILO);
- ipyumu 3 koumpacmuum OB-pexcumom (HamiBrigpoMopdHi pi3HOBUAM MiI30JIUCTHX,
JEPHOBO-TI1 30U CTHX, Oypux JCOBUX TPYHTIB TOILIO);

- IPYHMU 3i CMItKUM 8IOHOBTI08ANbHUM pedcumom (OOTOTHI, TIAPOMOPGHI COTOHYAKH,
COJIOJI1 TOIIIO).

["onoBHi npuitomu perymtoBandss OB-yMoB — onTuMizallisi BOJHO-TIOBITPSIHOTO
pEeXKUMY IPYHTIB.

II

Hopucmicmos (wunapyeamicmsp) XapakTepu3yeThCcsi POPMOIO Ta BEIUUYUHOIO TIOP
ycepeauHl CTPYKTYpPHUX BIIMIH Ta MK HHMMH. 3a PO3TallyBaHHSM IOp YCEpeIuHi
CTPYKTYpPHHX BIJIMIH PO3PI3HSIOThH TaKuu CTaH IPYHTY:
1) momuxonopucmuit — TPyHT TPOHHM3AHWK TMOpPaMHM JiaMETPOM MeEHIIe 1 MM;
2) nopucmuii  —  TPYHT  MICTUTh  TIOpU  J[IaMETPOM 1-3 MM;
3) eyouacmuii — 3yCTpiYalOThCS IyCTOTH pO3MipoM Bigx 3 10 4 MM,
4) Hi30prosamuii — € yCTOTH JiaMeTpOM 5-10 MM;
5) Komipuacmuit — yCTOTH NEPEBUILYIOTH 10 MM;

6) mpyouacmuit — yCTOTH y BUIJIS/II KaHAIIIB, IPOPUTHX 3€MIICPHUHKAMH.

[MornuHanbHAa 3JaTHICTH IPYHTIB - BIACTUBICTH OOMIHHO YU HEOOMIHHO
MOMVIMHATH PI3HI TBEPAl, PiAKI ¥ ra3omojiOHI pedyoBUHU alb0 30UIBIIYBaTH iX
KOHIICHTPAIIII0 Ha TTOBEPXHI IPYHTOBHX KOJIOITHUX YaCTHHOK.

Buau norannanbHoi 31aTHocTi rpyHTiB (3a K. K.I'enpoiin):

1. Mexaniuna — 1e BIACTUBICTb IPYHTIB MOIVIMHATA TBEPAl YaCTUHKH, IO
HAIAXOAATh 13 BOJAHMM a0O0 MOBITPSHUM MOTOKOM, PO3MIPH SIKUX MEPEBUILIYIOTh
PO3MIpH IPYHTOBHUX TOP.

2. Ximiyna — 3yMOBJIEHA YTBOPEHHSM BHACIIIOK MPOXOKEHHS XIMIYHUX
peaxIniil y IpyHTI BAXKKOPO3YMHHUX CIIONYK, sIKI BUMAIAl0Th 13 PO3YHHY B OCal.

3CaCO03+2Na3(P04)2=Ca3(P0O4)2+3Na2COs3.

3. bionoziuna — CIPUYMHSETHCS 37JATHICTIO KUBUX OPTaHi3MiB (KOPEH1 POCIIHH,
MIKPOOPTaHi3MH), K1 )KUBYTh Y TPYHTI, OTJIMHATH Pi3HI €JIEMEHTH.

4. @i3uyna — 3[aTHICTh TPYHTY 301IbIIYBATH KOHUEHTPALII0 MOJEKYN PI3HUX
PEYOBHH Ha MOBEPXHI TOHKOIUCIIEPCHUX YACTHHOK IUISIXOM: a) CKOPOUCHHS MTOBEPXHI
30UIBIIIEHUX YaCTUHOK a00 0) 3MEHIICHHS MOBEPXHEBOTO HATATY BHACIIJIOK afcopOIii
Ha TOBEPXHI1 YACTUHOK JICSIKUX PEYOBUH.
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5. Dizuko-ximiuna, abo 0OMiHHA — 3AATHICTb IPYHTY MOTJIMHATHA 1 OOMIHIOBATH
10HH, 110 3HAXOMASATHCS Ha MOBEPXHI KOJOIAHUX YACTMHOK, HA €KBIBAJIEHTHY KUIbKICTh
10HIB PO3UYHHY, 1110 B3a€EMO/II€ 3 TBEPAOIO (a30r0 IPYHTY.

IpyHTOBHIl NOMIMHAJILHUIA KOMILIEKC — L€ CyKyIHICTh MiHEpalbHUX,
OpraHiYHUX 1 OpraHo-MIHEpPAJIbHUX CIIOJYK BHUCOKOIO CTYMNEHS JUCHEPCHOCTI,
HEPO3YMHHUX Y BOJI 1 3/JaTHUX TOTJIMHATH i1 OOMIHIOBATH MOTJIMHYTI 10HU.

€muicTs morsmHanusa (€II), abo emHuicTh kKaTioHHOro o0Miny (€KO) -
3arajbHa KUIBKICTh YCIX TOMMHYTHX (OOMIHHHX) KaTIOHIB, SIKI MOXYTb OyTH
BHUTICHEHI 3 IpyHTy(Mr-ekB/100 T IpyHTY).

a) pu 301IBIIIEHH] CTYIIeHs nucriepcHocTi yacTuHOK €11 miaBuIyeThes;

0) opraniuHa 4acTuHa BoJIojii€ 3Ha4HO Ounbiioro €11, Hixk MiHEpanbHa;

B) MOHTMOPUJIOHITOBA IpyIia TJUH BoJoli€ ayxe Bucokoio €11,

r) 3 miaBuiieHHsM pH 30ibiryetses €11

€11 xonuBaetbes Bin 5-10 mo 50-60 mr-exs/100 T rpyHTY, 3a1€XKUTh BiJl HOTO
rpanckiany, pH, BMicty rymycy (ToOTO BMICTY KOJIOi/1iB), MIHEPAJIOTIYHOTO CKJIaay.

Cyma BBiOpanux ocHoB (CBO) — BmicT B I'TIK nyxHHX Ta Ty>KHO3E€MEJIbHUX
ioHiB (Ca, Mg, Na, K), B Mr — ekB/100 r rpyHTY.

Cryninp HacuueHocti ocHoBamMu (CHO) — ne npouentHuit Bmict y I'TIK
BB1OpaHuX OCHOB: Bu3HauawTh 3a Takow popmyaow:. CHO (%)= CBO-100 €KO

ExoJioriyne 3HaueHHs NOTJIMHAJIBHOI 31aTHOCTI:

1.3a0e3neuye 1 peryroe MOXUBHAN PEXKUM IPYHTIB;
2.Cnpusie HaKOMMUYEHHIO 0araTh0X €JIEMEHTIB KUBJICHHS POCIHH,
3.Peryintoe peakiiito IpyHTy, HOro BOJHO-(P131YHI BIACTUBOCTI.

IIpupoana cucremMa — 1€ CYKYIHICTb KOMIIOHEHTIB (€JIEMEHTIB), SKi
3HAXOAATHCS Y MEBHUX BIAHOILIEHHSX 1 3B'SI3KaX MK COOO0I0 il yTBOPIOIOTh BU3HAUEHY
€THICTH 1 MUTICHICTD. Bei mpupoHi Tina, sIBUINA JOIIIBHO PO3IJISAATH K CUCTEMH (
KJIITUHA, OKpeMUl opraH abo Bech OpraHi3M (BCIO POCIMHY), a TaKOX CYKYMHICTh
’KMBHX OpPraHi3MiB).

Koxna mpupojgHa cuctema Mae: xio; mino (cama cucmema) ma euxio. Cucrema
CKIIAJIA€ThCS 3: @) icmopii po3eumky,; 0) opeauizayii abo cmpykmypu, 8) 30amHoCmi
@yHKYionysamu.

Dynkyionyeanna cucmemu — 1€ CYKYIHICTb pEaKIlii, SKI BHUHUKAIOThH Y
CUCTEMI y BIJIIOBIJIb HAa 30BHINIHI A1l 1 MPU3BOJATH JI0 3MiH BHYTPIIIHIX BIACTUBOCTEMN
CHUCTEMHU, JI0 1i CAMOPO3BUTKY.

XapakTepHi 03HAaKH MPUPOIHOT CUCTEMHU:

Cminikicms TPOTH BUIIAJIKOBOTO 30BHIIIHBOTO BIUIMBY, MpParHEHHS [0
30epeKeHHs PIBHOBArH Y CBOEMY PO3BHTKY.

Camopezynayia tniporieciB GyHKIIIOHYBAaHHS CUCTEMHU 3a0€3MEUY€EThCS SBUIIIEM
CaMOKOpeIALii eeMEeHTIB (KOMIIOHEHTIB) y CKJIaHIH CITI1 (PyHKI1IOHYBaHHS 3B'S3KIB.

Ee¢onwuyionyeannsa cucTeMu MPOXOIUTH Y Pe3yJbTaTi YCKIAAHEHHS MPOIIECIB,
AK1 MPOTIKAIOTh y (DYHKIIOHYIOUIN CUCTEMI, 1 W€ BiJ MPOCTOTO 10 CKJIATHOTO.

Emeposcenmnuicms TpUPOAHOT CUCTEMHU MOJSATa€ B MOSIBI Y (PYHKIIOHYIOUIA
CHUCTEMI B TMPOIIECi CBOTO PO3BUTKY 30BCIM HOBUX BJIACTUBOCTEH, SIKUMHU HE BOJIOIIE
’KOJIEH 13 KOMIIOHEHTIB I[1€1 CUCTEMH.
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PoatouicTh IPYHTY - 31aTHiCTh HMOTO 3a663r[equaTH POCIIMHU BCiMa
HEOOXITHUMHU YMOBaMH POCTYy 1 PO3BHTKY (2 HE TIIbKH BOJOI W eJIeMEHTaMHu

KUBJIEHHS). PomtodicTs TPyHTY € (YHKINE€O TPYHTOYTBOPIOIOUOTO TMPOIIECY,
BHU3HAYAIOYM HOTO SIK 3MaTHICTh IPYHTY 10 OJHOYACHOTO 3a0e3MEYCHHS POCIUH

YMOBaMH iX HOPMAJIBHOTO POCTY 1 PO3BHUTKY.

[ymyc

lparyno /
. XiMivHuo

MempuyHuG
. cknad
cknad \\ CHKTa0
PocnunHicms 1
MixpobilonoziyKxa
SKMuUBSHICTS
bydosa |
npoinio Cmpykmypa

I WUNBHICME

BodHo-nosimpaHul
| memnepamypHUU Ppexum

[Tpupoani dhakropu poaroyocti (3a O.M. ['pinueHko).

Kareropii rpyHTOBOI pOAKOYOCTI:

Ilpupoona pooiwuicmo rpynwmy -  yTBOPIOEThCS O€3 ydacTi JrOJAWHH. B
OCHOBHOMY BOHa IMpUTaMaHHA IIJIMHHAM IPYHTaM 1 PO3PaxXxOBYETHCS BHUXOISYH 3
KUIBKOCT1 POCJIMHHOI MacCH, sIka CTBOPIOETHCS HA AKIH-HEOY/ b TJIOIII TPOTIATOM POKY.

E¢exkmuena poorouicms rpynmy — pOaIOYICTb, IO YTBOPIOETHCS BHACIIIOK
roCHOIapChKO1 JIsNIBHOCTI JIFOAUHU  (OOpOOITKOM Ta I1HIIMMHU TEXHOJOTTYHUMH
nporiecami ). [IposIBASETHCS Yy BETMYUHI BPOXKAKO KYJIBTYPHUX POCIIHH.

Exonomiuna poorwuicms — 11¢ 31aTHICTh 3eMJIEpOOCTBA, 3yMOBJICHA COLIIAJIBHO-
€KOHOMIYHUMU (PaKTOpamMH, BUKOPUCTOBYBATHU 1 MIJIBUILYBATH MPUPOAHY POIIOYICTH

TPYHTY.
Biomeopenns poorouocmi.
Po3wupene BINTBOPEHHS POJIOYOCTI — 1€ TMOJIMNIICHHS CYKYIHOCTI

BJIACTUBOCTEH IPYHTY, SIKI BIUTUBAIOTH Ha OTO POIOYICTD.
Ilpocme — 1€ BIACYTHICTh MOMITHUX 3MiH CYKYITHOCTI BJIACTMBOCTEH IPYHTY,

SIK1 BIUTMBAIOTh Ha HOTO POJIFOYICTb.
Henosene — e mOTipIIEHHS BJIACTUBOCTEH IPYHTY, Kl BIUIMBAIOTh Ha MOTO

POMIIOYICTb.
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CkJiaieHHs1 IPYHTY — G13UYHUIN CTaH IPYHTOBOIO MaTepiaiy, KU

B3a€MHE PO3MIIIEHHS Ta CIIBBIAHOIICHHS B MPOCTOPI TBEPAUX YACTHHOK. Bin
CKJIQJICHHS 3JICKUTh MOXIIHUBICTh OOPOOITKY CIIIBCHKOTOCHIOJAPCHKUMU 3HAPSIAIIMH,
a TaKOXX MPOHUKHEHHS BOJM i KOPEHIB POCIUH Ha MOTpiOHY rinubuny. CkiageHHs —
11 30BHIIIHE BUPAXKEHHS HIUIBHOCTI Ta IOPUCTOCTI IPYHTY.3a cmyneHem uyiibHocmi
I'PYHTH MOJUISIIOTHCS HA'

- 3numi (IyXe IIUIbHI) - Iy)Ke IMiJbHE MPHISTaHHS YacTOK, sSIKi YTBOPIOIOTH
3/1e0UIBILIOr0 3LUEMEHTOBAHY Macy; HIK y HEl BXOJUTh BaXKKO, MOr0 MOYKHA TIIbKHU
yBITHATH.

- winbHi - NOTpedye 3HaYHUX 3YCWJb JJI BJIABIIIOBAaHHS HOXa B IpyHT. BoHu
THUTIOBI /ISl UJTIOBIaJIbHUX TOPU30OHTIB CYTIIMHKOBUX 1 TTIMHUCTUX IPYHTIB

- MYXKi - CIIOCTEPIraeThCcsi B 100pe OCTPYKTYPEHUX T'yMYCOBHUX TOPU30HTaxX, a
TaK0XX B OPHUX, SKIIO TPYHT OOpPOOJISUTA B CTUTJIIOMY CTaHI.

- po3cunyacmi - XapakTepHa ISl OPHUX TOPU3OHTIB, MIIIAHUX 1 CYMIIIAHUX
I'PYHTIB, Y IKMX YaCTUHKHU IPYHTY HE 3B's13aH1 MK COOOI0.

CTpYKTYpHiCTh IPYHTY — 3/IaTHICTh HOr0 pO3MaJaTUCh B MPUPOJHOMY CTaHI
MpU MEXaHIYHIN Jii Ha arperaTd BU3HAUYE€HOT0 po3Mipy i popmu.

CTpyKTypa IpYHTY — B3a€EMHE PO3MILIEHHSI B IPYHTOBOMY TLJIl CTPYKTYPHHUX
B1JIOKpEeMJIEHb (arperatiB) BU3Ha4eHO1 (hOPMU Ta PO3MIPIB.

Tunu CTpyKTypH IpyHTY:

- KybonoodibnHa — BCl TpaHl arperariB piBHOMIPHI B TPbOX B3aEMHO
nepneHaukysapaux ocax (bpummcra. ['pyakysata. ['opixyBara 3epHucra);

- npusMonodibna — arperaTd OUIBII BHUTSITHYTI 10 BEPTUKAIBHIA OCI

(CroBmononiona, CroBmuacta, [Ipusmatuuna);

- naumonoodioHa — arperaTd PO3BUHEHI MO TOopu3oHTaIbHIN oci ([lnuTdacra
JlyckyBata). Y Mexax THUITIB arperatu 3ajeXHo BiJl iX (OpMH Ta pO3MiIpiB MOAUISIOTh
Ha POJIH 1 BUJIU.

3a po3amipom Ipynmosux azpecamis 8UOLIAMb MAKi 2pynu CMpyKmypu.

- MIKPOCTPYKTypa — po3Mip arperaTiB MeHui 0,25 mm;

- MakpocTpykTypa — Big 0,2 10 10 Mm;

- Opmincta (MeracTpykrypa) — oiubiie 10 Mm.

[pyHT MOKE OyTH:

- CMpYKmypHUM - Maca TPyHTY PO3JUICHa Ha BIJOKPEMJICHHS Pi3HOI GopMmH i
BEJINYHHH;

- be3cmpyKmypHUM - MEXaHIuHl €JIEMEHTH, 10 CKIAJal0Th TPYHT, HE 3’ €JIHaHI
MK c000I0 y OUIBII KpPyHHI OKPEMOCTI, a ICHYIOTh pPO3AUIbHO a0 3asiraroTh
CYIIJIBHOIO 31IEMEHTOBAHOIO0 Macoi0. B arpoHOMiIYHOMY pO3yMiHHI ONTUMAJIbHA TUTHKU
IPYAKYyBaTO-3€pHUCTA CTPYKTypa po3mipom Bifg 0,25 mo 10 mm.

BigHomeHHss Macu 1HMX TPYAOYOK JI0 MacW pemTH (pakifiii Ha3uBaeTbCS
KoegiyicHmom cmpyKmypHOCmi.

OcHOBHI nepeBaru CTPYKTYpPHHUX I'PYHTIB OPIBHSAHO 3 O€3CTPYKTYPHUMU TaKi:

- MEHIII€ BUITAPOBYIOThH BOJIOTY;
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- BOJIOJIOTH BUIIOIO BOAOIPOHUKHICTIO Ta BOJOYTPUMYIOUOIO 3aTHICTIO;

- HaKOMMYYIOTh OUIbIIIE IJIs1 POCIIMH MPOAYKTUBHOI BOJIOTH;

- CTBOPIOIOTHCSI OUIBIN CIPHUATIMBI YMOBU IS PO3BUTKY MIKPOO1OJOTTUHHX
IPOIIECiB Ta MOOLII3aIlii TOKUBHUX PEUYOBHUH;

- OLJIBIII CTIMKI /IO BOJHOI Ta BITPOBOI €po3ii;

- MaIOTh MEHIITUN MUTOMHMI OITIp;

- CTBOPIOIOTHCSI Kpalll YMOBH Ui TMPOPOCTaHHS HACIHHS, POCTY 1 PO3BHUTKY
BHUPOIIYBAHHUX KYJIbTYP.

Ckaag rpyHTy — CHiBBigHOmEHHsS (MacoBe abo o00'eMHE) KOMITOHEHTIB
IPYHTOBOTO MaTepiaiy, SIKe€ BUPAXae€ThCS y BIJCOTKAX BiJ MOro 3araibHOI MacH 4u
o0'emy. Po3pi3ustoTh (ha30BUM, arperaTHUi, MIKpoarperatHui, TrpaHyJIOMETPUYHUH,
MIHEpaJOTIYHUHN Ta XIMIYHUNA CKJIAl IPYHTY.

T

TakconomiuHi oguHuni (TakcoHu) — 1e KiacudikamitHi, ab0 cUCTEMaTUuHI
OJIMHUIIL, IO TMOKAa3YIOTh KJIac, paHr abo MiCIle B CUCTEeMI SIKMX-HEOYIb 00'€KTIB.

Y IpPYHTO3HABCTBI TAKCOHOMiYHi OAMHHMLI — L€ MOCTIAOBHO CYIIJIPSAHI
CUCTEMaTU4H1 KaTeropii, mo BigoOpaxaroTh O0'€KTHBHO ICHYIOYI B HPHUPOAL Ipynu
I'PYHTIB.

OnopHa, OCHOGHA 00UHUYA cucmemamuxu [pyHmie €
THUI IPYHTY — BEJIMKA IPyIa IPYHTIB, 110 PO3BUBAIOTHCS B OJJHOTUMIOBUX O10JIOTIYHUX,
KJIIMAaTUYHUX, TIAPOJOTIYHUX YMOBax 1 XapaKTepU3YIOThCS SICKPABUM MPOSIBOM
OCHOBHOTO TIPOIIECY TPYHTOYTBOPEHHS MPU MOMIMBOMY CIOJYYCHHI 3 1HIIUMHU
nporiecaMd  (IMiA30JMCTI  TPYHTH, YOPHO3EMH, Cipi JICOBI IPYHTH, CipO3E€MH,
YEPBOHO3EMH). XapaKTEPHI PUCH 1 €HICTD IPYHTOBOTO THUIY BU3HAYAIOTHCS:

a) OJHOTHUITHICTIO HAAXOKCHHS OpPraHIYHUX PEUYOBHUH 1 TMPOIIECIB IXHBOTO
PO3KJIaJJaHHs 1 IEPETBOPEHHS B TyMYC;

0) OIHOTUIIHUM KOMIUIEKCOM TMPOLECIB PO3KIAJAHHSI MIHEpaJbHOI MacH 1
CUHTE3y OpraHO-MiHEepaJbHUI HOBOYTBOPEHD;

B) OJHOTUIIHUM  XapakTepoM  Mirpamii ¥  akymyJssmii  pedyoOBHH,;
I) OJHOTUIIHOIO OYyJIOBOIO TIPYHTOBOTO NpODUII0 1 XapakTepoOM T'€HETHYHHUX
TOPU30HTIB;

J) OTHOTHITHOIO CIIPSIMOBAHICTIO 3aXOJIB IIOJAO ITJBHINCHHS 1 MIATPUMKH
POJIFOYOCTI TPYHTIB 1 MEJTIOPATUBHUX 3aXO0/IIB.

[linTun rpyHTy — TPym® TPYHTIB Yy MeXaxX THUIYy, MO SKICHO BHUPIZHSIIOTHCS
IPOSIBOM OCHOBHOTO 1 JOJATKOBOIO IMPOLECIB TPYHTOYTBOPEHHS (zepHOBO-
MiA30JIMCTUN TPYHT, YOPHO3EM OIMIJI30JEHHUM, SCHO-Cipl, Cipi, TEMHO-CIpl JIICOBI
IPYHTH, YOPHO3EM IMIBJACHHUN, YOPHO3EM THUIIOBUN TMMOMIPHUN, YOPHO3EM THUIIOBUN
TEIUTNNA, YOPHO3EM TUIIOBHI XOJIOIHHI).

Pix rpyHTYy — Ipynu rpyHTIB Y MeXaxX MIATUIY, SAKICHI TEHETUYHI OCOOJIUBOCTI
AKUX OOYMOBJIEHI BIUIMBOM KOMIUIEKCY MICHEBHX YMOB, CKJIaJIOM IPYHTOTBOPHHX
HOPIJI, CKJIAJIOM 1 pO3TAllyBaHHSAM IPYHTOBUX BOJ, PEJIIKTOBUMHU O3HAKaMU CyOCTpaTy
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(CoJIOHIIIOBATI, COJIOHYAKOBI, OCOJIOALT, KOHTAaKTHO-TJIEHOBI, 3aJIUIIKOBO-JIYTOBI,
3JIMIIIKOBO-TI1I30JIUCTI TPYHTH).

Bua rpyHTy — rpynu IpyHTIB y MeXaxX POy, IO PO3PI3HSIOTHCA CTYIEHEM
PO3BHTKY OCHOBHOTO TPYHTOTBOPHOrO mporecy (CHIbHO -, CEpeAHbO- 1
c1a00IM A30JIUCTI IPYHTH).

IlixBug TpyHTY — Tpynu IPYHTIB Yy MeXaxX BHUAY, LI0 PO3PI3HAIOTHCS 3a
CTYIICHEM PO3BUTKY CYIYTHBOTO IPOIECY TPYHTOYTBOPEHHsS (Ciabo -, cepeaHbo- i
CHJIBHOCOJIOHIIIOBATI IPYHTH).

Hampuknan, wMoxyTe OyTH BHAUIGHI B MEXax CEPeIHBOTNOTY>KHOTO
MaJOryMyCHOTO YOPHO3EMY

Pi3HOBMI TIpYHTY — Trpynu TIpPyHTIB y MeXax BHIY a0o MiABUAY, IO
PO3PI3HAIOTECA TPAHYJIOMETPUYHUM CKJIQJOM BEPXHIX TIPYHTOBHUX TOpPU3OHTIB
(JIETKOCYTJIMHKOBI, CEPEIHbOCYIJIMHKOBI, CYIIIIIaHl, TJIWHUCTI, TMIIIaHl Ta IHIII
IPYHTH).

Po3psin rpyHTy — TpynM TIPYHTIB, IO YTBOPWJIHCS Ha OJHOPITHUX Y
JITOJIOTTYHOMY 200 T€HETHYHOMY BIJIHOIIEHHI Mopojax (Ha jecax, MOPEHi, ajroBii,
IpaHiTi, BalHIKY 1 T.1I.).

IMinpo3psin IpyHTYy — Tpyma TIPYHTIB, IO PO3PI3HAIOTECA CTYIEHEM
CLIIBCBKOTOCIIOIAPCHKOTO OCBOEHHS 200 CTYIEHS €pojoBaHOCTI (cimabo -, cepeaHbo-,
CUJIBHO3MUTHUM TPYHT, €J1a00 -, CEPEIHbO-, CHIIbHOO-KYJbTYPEHHUI TPYHT).

[Ipuknag mMOBHOT Ha3BU IPYHTY 3 OOJIKOM YCiX TaKCOHOMIYHHMX pIBHIB:
YOPHO3EM (mun) TUTIOBUM MOMIPHUN TTpoMep3atounil (niomun) riinbOOKO 3aKUTIAI0YHI
(pio) cepenHbOTYMYCHUN CEpPEIHbOINOTYKHUN (6ud) CiabOCOIOHIIOBATUN (nideud)
BXXKOCYTJIMHKOBUH (Pi3H06U0) Ha JieCi (po3pa0d) clabKo 3MUTUI (nidpo3p:l).

Da3zu rpynmy:

Teepoa ¢haza tpynmy — 11€ KOro OCHOBA (MaTpulis), sika GOPMY€EThCS B TIPoIIeCl
TPYHTOYTBOPEHHS 3 MAaTEPUHCHKOI TPChKOI MOPOIM, Y 3HAUHIN Mipi 30epirae i ckian
Ta BiacTUBOCTI. lle momigucmepcHa W TOJIKOMIIOHCHTHA CHCTEMa, IO YTBOPIOE
TBEpAUI Kapkac IpyHTy. BoHa CKIafaeThCcsi 3 MEPBMHHUX 1 BTOPUHHUX MIHEpAiB,
OpraHIYHMX 3aJIMIIKIB, YacTKOBO pO3KIQJACHUX 1 TEPETBOPEHUX y TYyMYC.
[ToxasHukamu, sIKi XapakTepu3yloTh TBepay ¢aszy, a sAK HaCHOK, 1 TPYHT, €
2PAHYIOMEMPUYHULL (MEeXAHIYHUL), XIMIYHUU | MIHEpanociuHull CKIao, CKIAOeHHs,
CMPYKMypa 1 NOpucmicme.

Pioxa ¢aza tpynmy (rpyHTOBUN pO34MH) — 1€ BOAA B IPYHTI 3 PO3UMHEHUMU
MIHEpaJIbHUMU W OpraHiuyHUMH crHojiykamu. Pigka ¢a3a € OCHOBHUM (akTopoMm
nudepeHialli r(pyHTOBOTr0 MPOoQuto.

l'azo6a ¢aza tpynmy — 1€ TPYHTOBE TOBITPS, K€ 3allOBHIOE BUIBHI BiJl BOJHU
TIOPH.

Kusa ¢ghaza rpynmy — 11e CyKyIHICTb OPTaHI3MIB, K1 HACEJISIOTh TPYHT 1 O€pyTh
Oe3mocepeqIHI0  y4acTh y TIPYHTOYTBOpeHHI (OakTepii, aKTHHOMIIIETH, TIPHUOH,
BOJIOPOCTi, TBAPUHU T€OO0IOHTH (HAUMPOCTIII, KOMAaXy, YePBU Ta 1HIII MPEICTABHUKU
(ayHu, 1110 TOCTIHHO KUBYTH Y TPYHTI), @ TAKOK KOPEHEB1 CUCTEMU KUBHUX POCIIHH.

3aBASKM TICHOMY B3a€MO3B'SI3KY MDK (pazaMu TPYHT (YHKIIIOHYE SIK €IuHa
CUCTEMaA.

@paxuii MexaHiYHUX eJIeMEeHTIB IPYHTY:
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- Kaminna (>3 MM) TpeJcTaBlieHa TMEPEBAXKHO YyJIaMKaMH TIpChKHUX IOPIi.
KameHsicTicTh NPU3BOAUTE J0 30UIBIICHHS €HEPreTUYHUX 3aTpaT Ipu OoOpoOITKY Ta
MPUCKOPEHHSI 3HOCY CUIbCHKOTOCMOAAPCHKUX 3HAPsAb. 3a CTYNEHEM KaMEHSCTOCTI
TPYHTHU TOAUISIOTh!

- HEKaMEHHUCTI — BMICT KaMiHHs He nepesuirye 0,5%;

- cnabokamenucti — 0,5-5%:;

- cepenabokaMenucTi — 5-10%;

- cliibHOKaMeHHCTi — moHaa 10%.

- 2pagini (3-1 MM) — CKJIQNIA€TBCS 3 YJIaMKIiB TIEPBUHHUX MiHepaiiB. [pyHTH 3
BUCOKMM  yMICTOM TpaBil0  MalOTh  HHU3bKY  BOJOTOEMHICTb, IPOBAJbHY
BOJIOIIPOHUKHICTD 1 BIICYTHICTh BOAOMIAOMHOT 34aTHOCTI.

- nimgana dpakuis (1-0,05 MM) — ckitagaeThes 3 yJIaMKiB IEPBUHHAX MiHEPAJIiB,
MeplI 3a BCE KBapIly Ta MOJIbOBUX IIMNATIB. BOo/aie BUCOKOIO BOJIOMPOHUKHICTIO, HE
HaOyxae, He IJTACTUYHA, a TAKOXK BOJIOJIIE JIESIKOIO BOJIOTOEMHICTIO Ta KaNUISPHICTIO.

- kpynnonunysama ¢pakuis (0,05-0,01 mm), Mano 4YuUM BIIPI3HIETHCS BiJ
MICKY, TOMY ii BIACTUBOCTI AY>E CXOXKI.

- cepeonvonunysama dpakuis (0,01-0,005 mm) 30araueHa cirogaMu, IO
3HAYHO MIJABUILYE MJIACTUYHICTH 1 3B'SI3HICTh IPYHTY.

- nun opionun (0,005-0,001 MM) — mocuTh BHCOKOAMCHEpPCHA (pakiis, IIo
CKJIQJJAEThCS 3 IEPBUHHUX 1 BTOPUHHUX MIHEpaliB. 31aTHA A0 KOaryJusiiii, Oepe y4acThb
y CTPYKTYPOYTBOPEHHI, BOJIOJI€ MOTIMHAIIBHOIO 3/IaTHICTIO, MICTUTh 3HAYHY KIJIbKICTh
TYMYCOBUX peYOBHH. HeraTuBHa poib: 3HWKYE BOJOIMPOHUKHICTH, 3HAYHA KUIBKICTh
HEJIOCTYITHO1 BOJIOTH, BHCOKa 3JIaTHICTh N0 HaOyXaHHS W YCaJKW, JIMIKICTb,
TPIIMHYBATICTh, BUCOKA IIUIHHICTh CKJIaJCHHS.

- myn (< 0,001 MM) CKJIaa€ThCS TIEPEBAKHO 3 BUCOKOAUCIIEPCHUX BTOPUHHHUX
MIHEpaJiB. 3 NEPBUHHUX TMOAEKYAH 3YyCTPIYAIOTHCS KBapll, OPTOKJIA3, MYCKOBIT.
®opmye (Hi3UKO-XIMIYHUX BJIACTUBOCTEW TIpyHTIB. baratuii Ha TyMyc Ta MOXHUBHI
pedoBuHH. [IpoBimHAa poJib y CTPYKTYpOYyTBOpEHHi. Boiogie BHCOKOIO €MHICTIO
MOTJIMHAHHS Ta KOATYJISAIIHHOIO 3/1aTHICTIO.

- konoiona wacmuna (< 0,0001) — HaiiBaknuBia y (GopMyBaHHI OOMIHHHX
BJIACTUBOCTEH Ta CTPYKTYpPHU IPYHTY.

Kanacudikauis rpyHTiB i mopia 3a rpaHyJIOMeTPUYHHUM CKJIAI0M
(3a H.A. KaunHcbKHUM)

Hazga rpynty 3a Bwmict ¢iznunoi rimmam (< 0,01 MMm)
I'PAaHCKIIaJIOM IPYHTH
11 130JILCTOTO CTEIMOBOIO THUITY COJIOHIII 1
TUITY YTBOPEHHSI | TPYHTOYTBOPEHHS, | CHIILHOCOJIOHITFOBATI
YOPHO3EMH,
KOBTO3EMH,
JIEPHOBI, MYCTENbHI

[Ticok myxkuit 0-5 0-5 0-5
ITicok 3B’s13aHMi 5-10 5-10 5-10
Cymnicok 10-20 10-20 10-15
CyrnuHOK JIeTKUM 20-30 20-30 15-20
CyrnvHOK cepefHiit 30-40 30-45 20-30

55



CyrinmHOK BaKKUM 40-50 45-60 30-40
I'nmuna nnerka 50-65 60-75 40-50
I'muna cepenns 65-80 75-85 50-65
['muHa Baxkka 80-100 85-100 65-100

@i3u4Hi BJIACTHBOCTI IPYHTIB i mopin:

Hlinbnicme meepooi ¢paszu (d) — iHTErpoBaHa NIIIBHICTh YCIX KOMIIOHCHTIB
TBep/ioi a3y IpyHTY (yJaMKU TIPCBKUX TOPiJ, HOBOYTBOPEHI MiHEpajd, OpraHiuHi
4acTKH) a00 Maca OJuHUII 00'eMy IPYHTY 0e3 mop.

IlinbHicTe TpyHTY (P) — Maca OAWHUII 00'€eMy IPYHTY B MPUPOJHOMY
HEeNoPyIIeHOMY i CyXOMY CTaHi.

PeasnbHi Ta onTUMAJIBHI IS POCJIMH ApaMeTPH HIUVIBHOCTI OPHOTO HIAPY
OCHOBHHUX IDYHTIB YKpaiHH

I'panyinomerpuynui KyJabsTypa IinbHicTH IPYHTY, I/CM >
CKJIAJ] IPYHTY : . =
niJa yac | piBHOBaKHA | ONTUMAJIbLHUI
ciBOM aiana3oH
Ioaiccsi, 1epHOBO-MIA30JUCTI IPYHTH
[InnyBaTO-CYyTJIMHKOBI Aumine spuit 1,22 1,28 1,24-1,35
ITunyBato-cymnimniaHi ITmenwns o3uma 1,22 1,29 1,25-1,34
I'muaucTO-Cyminani Kaproms 1,25 1,27 1,10-1,20
[Timax1 JKuto o3zume 1,38 1,52 1,25-1,35
Cyricok nuiayBaTo- Kaproms 1,34 1,46 1,10-1,22
MIIaHuA
JlicocTen, 4opHO3eM THIIOBHH

JlerkocyriimHKOBUH ITmenuns o3uma 0,97 1,16 1,05-1,30
CepeanbocyrnuukoBuit | Ilmenuis o3uma 1,10 1,23 1,05-1,30
I{ykpoBi Oypsiku 1,00 1,21 1,10-1,26
I'opox 0,99 1,21 1,12-1,32

JlicocTemn, cipuii J1iCOBMH IPYHT
JlerkocyriiMHKOBUM Kykypynza 1,20 1,32 1,10-1,25
[{ykpoBi Oypsiku 1,18 1,21 1,10-1,26

Cren, 4yopHO3eM 3BHYAMHUI
BaxkocyrnmuukoBuit | Ilmenunsg osuma | 0,98 1,12 1,06-1,30
Kykypyn3a 12,00 1,15 1,10-1,25
Cren, 4yopHO3€eM MiBJACHHUI

BaxkocyriuHKOBHIA Suminb spuit 0,98 1,25 1,05-1,30
Kykypynza 1,00 1,27 1,00-1,30
JlerkormmHuCTHI Kykypynza 1,10 1,34 1,100-1,30

Iopucricts rpynty (P) — cymapuuii 00'eM ycix mop MiXK 4aCTKaMH TBEPIOi
¢a3u onuHULI 00'eMy IPYHTY, BUPQKEHUHN Y BiJICOTKAX.

[i pospaxoByiots 3a popmynor: P, % = (1- g ) ae P — minbHICTBH TPYHTY.

F/CMB; D — miinbHiCTh TBEp01 (azu, F/CMS;
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X

XimiyHe NOIIMHAHHA B IPYHTI — TOTJIMHAHHA TPYHTOM AaHIOHIB 32 PaxyHOK
XIMIYHHX peakiliid 3 yTBOPEHHSIM BaXKKOPOZUMHHUX COJICH.

Ximist TpyHTIB — pO3I1T IPYHTO3HABCTBA, MPEIMETOM BHBYEHHS SKOTO € CKJaj,
CTPYKTypa, (I3UKO-XIMIUYHI Ta KOJIOIAHO-XIMIYHI BJIACTUBOCTI MiHEpalIbHOI Ta
OpraHiuyHOi YaCTMHU TPYHTY, iX B3A€EMOJIS, 3MiHI MPH CLILCHKOTOCTIOAAPCHKOMY
BUKOPHCTaHHI, a TAKOX XIMi4HI METOIH JOCIIPKCHHS Ta aHaJi3y IPYHTY.

11

«IIBiTiHHAI TPYHTY» — IHTCHCHBHE PO3MHOXEHHS MIKPOCKOIIIYHMX BOJOpPOCTEH Ha
MIOBEPXHi Ta y BEPXHHOMY IIap1 IPYHTY 31 3MIHOIO HOT0 3a0apBICHHS.

HisauuHi rpyHTH — TPYHTH, K1 HIKOJIM HE BUKOPHCTOBYBAJIMCA y 3€MJIEPOOCTBI 1
3HAXOASATHCS 1] IPUPOTHOIO POCIUHHICTIO.

|

YopHo3zeMu — TUN HEUTpadbHUX 130TYMOCOBHX CyOOOpeadbHUX IPYHTIB.
XapakTepusyloThbCsi BUCOKUM BMICTOM rymycy (10 15% y UUIMHHUX TpyHTax) Y
BepxHixX 10 cM Ta gy’ke MOCTYIOBUM HOTO 3MEHIIICHHSM 3 TJIMOUHOIO.

11

IITy4Hi IPYHTM — IPYHTH, SIKI CTBOPIOIOTHCSI B MPOLECI PEKYJIbTUBALII 3€MEb 3
MOPYLUIEHUM TIPYHTOBUM TOKPOBOM, a TaKOX OpraHo-MIHEpalbHI CyMIIl, SKI
BUKOPUCTOBYIOTBHCS B TEIIULAX, [IAPHUKAX, OPAHKEPEsX.
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PO31T 2.
MATAHHS 17151 CAMOKOHTPO.TIO

[TonATTA PO IPYHT.

BusitproBaHHS T1pChKUX TOPIJI.

OpraHo-miHepasibHi CIIOJTYKHU B IPYHTI.

BoaHo-¢i3nuH1 BIaCTUBOCTI IPYHTY.

MirpariitHi TOTOKH €JIEMEHTIB Ta T€OXIMIiuHI Oap’ €pH.

JlepHOBO-TI1I30JIUCTI TPYHTH.

OxopoHa IpyHTIB.

[pyHTO3HABCTBO SIK HayKa, HOTO OCHOBHI ITOJIOKEHHS.

. IpyHTOYTBOPIOIOUI MOPOIH Ta X KATEropii.

10 ['pynoBuii Ta ppakuiiHui CKiag TyMycy.

11.IpyHTOBHI PO3UHH.

12.Posb nEepBUHHUX MPOAYLIEHTIB Y IIpOLECaxX I'PyHTOYTBOPEHHSI.

13.bananc rpyHTOYTBOPEHHS.

14. Mep3n0THO-TalTOBI IPYHTH.

15.P03BUTOK IpyHTO3HABCTBA B YKpaiHi.

16.I1epBuHHI MiHEpaJH.

17.ExonoriyHe 3Ha4yeHHs TYMyCy Ta PEryJIlOBaHHs HOro BMICTY.

18.KucaoTHICTh TPYHTIB, ii popmu.

19.Ponb Makpo- 1 MIKpOOpraHi3MiB y IpyHTOYTBOPEHHI.

20.3aranpHa cxema IPyHTOYTBOPEHHSI.

21.boNOTHI TPYHTH.

22.MeToa0JI0ris 1 MeTOAM TOCIIKEHHS IPYHTY.

23.BTopuHHI MiHEpay.

24.T'eorpadiyHi Ta €KOJIOTT4YHI 3aKOHOMIPHOCTI PO3MOBCIOIKEHHS TYMYCOBUX
PEUOBUH.

25.JIy>kHICTh TPYHTIB Ta 11 (hopMH.

26.Kunimart six hakTop IpyHTOYTBOPEHHS, HOTO XapaKTepHi 0COOIMBOCTI.

27 .KoHriemnirisi eIeMEHTapHUX TPYHTOTBOPHHUX MPOIECIB TA iX XapaKTePUCTHKA.

28.J1epHOBI1 IPYHTH.

29.Micluie Ta poJib IPYHTY B IPUPO/L ¥ ISITBHOCTI JIFOAUHHU.

30. ®13u4HI BIACTUBOCTI IPYHTIB 1 OPII.

31.Ckunag rpyHTOBUX KOJIOIAIB Ta X TOJIOBHI O3HAKHU.

32.0OKUCHO-BITHOBHUH PEKUM IPYHTIB.

33.Tum rpyHTOyTBOPEHHS.

34.Bb0oI0THO-TT1I30JTUCTI TPYHTH.

35.®a3oBuil cKJIaa IPYHTY.

36.3arayibHHI XIMIYHUN CKJIA]] TPYHTIB.

37.®13UyHUI CTaH IPYHTOBHUX KOJIOIAIB.

38.IpyHTOBE TOBITPS.

39.Ponb y rpyHTOYTBOpPEHHI MATEPUHCHKOI MOPOAH, Penibedy MiCIIEBOCTI.

CoNoOaRrWDE
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40.Knacudikaiiis rpyHTIB Ta 3aKOHOMIPHOCTI 1X PO3MIIIICHHS Ha 3€MHIM MOBEPXHI.
OcCHOBU IPYHTOBO-reorpadiuHoro paiionyBanss. I pyHTOBO-0i0KIiMaTHYHI TOSCH,
00J1acTi, 30HU MPOBIHIlIT, OKPYTH, pAOHH.

41.Tpyntu cyb00opeanbHUX 00IacTeM.

42.Mopdoiioriua 0y10Ba IpyHTY.

43.X1M14H1 €JIeMEHTH Ta iX CIOIYKH y IPYHTaXx.

44 Tlpupopa Ta BUIM MOTJIMHAIBHOI 3aTHOCTI IPYHTIB.

45.®akTopu Ta 3aKOHOMIPHOCTI MIPUPOIHOT POAIOUOCTI IPYHTIB.

46.IpynroBo-reorpadiune paiioHyBaHHs Ta 3arajbHa CXeMa IPYHTOBOIO HOKPHUBY
Ykpainu.

47. TpyHTOBMI IOKPUB CYOOpeaIbHMX JIICOBUX obnacTel. Bypi mcoBi rpyHTH.

48.0cHoBHi Mop(}oIoTiuHI 03HAKH T€HETUIOHUX TOPU3OHTIB.

49.]l)xepena ryMycCy y IpYyHTI.

50.I pyHTOBMI MOITMHAIBHUM KOMILIEKC Ta HOrO XapaKTEPHUCTUKH.

51.Kateropii rpyHTOBO1 pPOAIOYOCTI, iX CYTh 1 KOPOTKA XapaKTEPUCTHUKA.

52.biocdepa 3emii, 1i xapakTepHi 0COOIUBOCTI.

53.ApKTHYHI IPYHTH.

54.TpynTH cyb00peanbHUX CTENOBUX 00IaCTEM.

55.IpyHTOBMI IPO]iib, IPYHTOBI FOPU30HTH Ta iX iHIEKCALis.

56.IlepeTBOpeHHS OpraHiYHUX PEUOBUH Y IPYHTI Ta MPOLIEC TYMYCOyTBOPEHHS.

57.EKoJIor14yHEe 3HAYEHHS MOTJIMHAIBHOI 3JaTHOCTI IPYHTY.

58.11igBuIIEHHS POIIOYOCTI Ta OKYJIBTYPIOBAHHS IPYHTIB.

59.Benukuii reojorivHuN KOI000ir peYOBHH.

60. TyHapoBi ryieiioBi IPyHTH.

61.IpynTu 30uu Jlicocrery.

62.'ymyc: cknazn. BmactuBocTi.

63.Cxnaz i popMu BOAM y IpYHTaX.

64.1TousTTs Tpo (hakTOpU IPYHTOYTBOPEHHS.

65.Kopa BUBITprOBaHHS, TUTIK KOPH BUBITPIOBAHHSI.

66.Maumii 610J0TTYHUI KOJI000IT PEYOBHH.

67.I'ipcbKi TpYHTH.
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PO3 11 3.
3ABJ/IAHHS KOMILIEKCHOI KOHTPOJILHOI POBOTHU
3 IUCHUILIIHA

«I'eorpadist T pyHTIB 3 OCHOBAMM I'DYHTO3HABCTBA»

J7is cTyIeHTiB ACHHOT (hOpMHU HABYAHHSI
nepiioro (6akaaaBpChbKOTo) PiBHS BUILOT
OCBITU Hanpsmy miarotoBku 6.040104 I'eorpadis™

Bapianr 1

1. TecToBe 3aBganns Ne 1
(B1AMOBIIb OIIIHIOETHCS 32 ABAJLSTH IT"ATH OAJIBLHOIO CUCTEMOIO, BUXOSYH 3 KIJIBKOCTI
MpaBUJILHUX BIAMOBIIEH, a caMe 5 0ajiB 3a OJHY NPAaBWIbHY BIIIOBIIb)

JlaTv BU3HAYEHHSI HACTYITHMM TepMiHaM:

1.1 I'pynT —
1.2 T'a3oBa ¢a3za rpyHTy —
1.3 ®izuyHe BUBITPIOBAHHS —
1.4 Oprano-MiHepaJibHi KOJIOiAH —
1.5 AmoBiajanHi Bigkaaan —

2. TecToBe 3aBnanns Ne2

(oLiHIOETHCS B 2 0aiu 3a MpaBUJIbHY BiANOBI/Ib)
3HaliTH NPaBUJILHY BIANOBIb:

2.1 Konoinu, siki y MOTEHIIiaI-BH3HAYAI0UOMY IIapi MalOTh HETaTUBHO 3apsKEH] 10HH
i H+.
a) mpoTeinyu; 0) auuaoinu; B) MIIOKO3UIN; I') pochaTuam;
[TpaBuibHA BIINOBIAb
2.2 TereporeHHa JAWHAMiyHa TOJIJUACIIEPCHA CHUCTEMAa BHCOKOMOJEKYISPHUX
A30TUCTUX APOMATUYHUX CIIOIYK KUCIOTHOT IPUPOAH Y TPYHTI.
a) KocMoc  0) Byrjenmp  B) TYMYyC; T) KOJIOif;
[IpaBuibHA BiMOBIIb
2.3 llornuHaHHs, SIKE COPUYUHSIETHCS 3JaTHICTIO KUBHX OPraHi3MiB (KOpPEH1 POCIIHH,
MIKpOOPIraHi3MH), SIK1 >KUBYTb y TPYHTI, IOTJIMHATH Pi3H1 €JIE€MEHTH.
a) eHTtponisi 0) Aenykuiss B) (i3uyHe r) O10JI0T1YHE;
[IpaBuibHa BiJIMOBIAb
2.4 Bopa, sKa NepeMillyeTbCsl B TPYHTI i J1€10 TpaBiTalIiHUX CHJI, TOOTO MiJ A€
BJIACHOI Bary.
a) rpasiTauiiiHa; 0) TBep/a; B) KaMUIAPHA; ') XIMIYHO 3B’53aHA;
[IpaBuibHa BIJINOBIAb
2.5 3paTHICTD TPYHTY NPOTHUCTOSTH Pi3Kii 3MiHI aKTUBHOI peakilii cepeoBHILA MPHU
HAJXO/KEHH1 KUCIUX YU JYKHUX PEUOBUH?
a) mIacTU4HICTh 0) 5 omip B) OydepHicTh; T) ASAYKIIis;
[IpaBunbHA BiMIOBIIH
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2.6 TlepeminieHHs rasziB y IrpyHTi BiJIIOBITHO JI0 MapIialbHOTO TUCKY.
a) BiTep ©0) moTamis  B) AeAYKIA T) nudysis;

[IpaBuibHA BiJIMOBIb
2.7 BuHOC pedoBHH 3 CyIIIl B MOpsI, PIKH, OK€aHH, BOJOMMHUIIIA, aTMOChepy.
a) ne”Hynaiiss 0) epo3is  B) 3MIIEHHA, T) MOTIK;

[IpaBuibHA BiJIMOBIb
2.8 HakonunueHHs Ha MOBEPXHI JUISTHKU HAMIBPO3KIAICHUX POCIUHHUX PEIITOK.

a) TopdoyTBopeHHS; 0) mudy3is ) OyPpepHICTh; T) ACHYIAITIS;

[IpaBunbHA BiMTOBIIH

2.9 OtpyroxiMikaTtu aisi 60poThOu 3 Oyp'sitHamMH, 13 TPHOKOBUMHU XBOPOOAMH POCIHHH i
IKITHAKAMU.

a) peakTuBU 0) MECTHIMAM, B) AOOpHWBA; T) BYIJICBOJM,

[IpaBuibHa BIJINOBIAb
2.10 [iarHocTHKa, MPOTHO3 1 YIIPaBJIiHHS CTAHOM I'PYHTIB. !

a) MOHITOPHHT 0) IONYCK B) JOCHIIKCHHS;, T) CTaTUCTHUKA,
[IpaBuibHA BiMOBIb

TecroBe 3aBnanns Ne3
(owiHIOETHCS B 5 0ajiB 3a MPaBUIIbHY BIJIOBIIb)

JIonoBHUTH peyeHHs:
3.1 Merop ni3HaHHS BIIACTUBOCTEN I'PYHTY 32 30BHIIIHIMYU O3HAKAMU
3.2 CyKyIHICTh OpraHi3MiB, SIKi HaCEJSIOTh IPYHT 1 OepyTh O€3MOCEpEHIO Yy4YacTh y
I'PYHTOYTBOPEHHI
3.3 CniBBigHOLIEHHS (MacoBe ab0 00'eMHE) KOMIIOHEHTIB IPYHTOBOTO MaTepialy, siKe
BUPAXAETHCS Y BIICOTKAX BIJl HOro 3arajibHOi Macu 4 00'eMy
3.4 OpaxkIiis TpyHTY, IO CKIAJAETHCS MEPEBAKHO 3 BUCOKOAMCIIEPCHUX BTOPHHHUX
MIHEpaiB
3.5 XiMiuHuU# mpoliec MPUETHAHHS BOIU IO YACTUHOK MIHEpaTiB

Teopernune 3aBaanns Ne 1

(ominroeThes B 30 GaiB)
1.1 BuBiTproBaHHS TIpCbKUX MOPIiJ.
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BapianT 2
TecToBe 3aBaanns Ne 1
(BIZITTOB1/Ib OILIIHIOETHCS 3a JIBAALATH 11’ ITH 0ATBbHOI0 CUCTEMOIO, BUXOJSYH 3 KIJTLKOCTI
IpaBUJIbLHUX BIATOBIJEH, a caMe 5 OaliB 3a OJIHY IPaBUWIbHY BiATIOBIIb)
JlaTy BU3HAYEHHS HACTYITHUM TepMiHaM:
1.1. TpyHTO3HABCTBO —
1.2. T'a3oBa ¢a3za rpyHTy —
1.3 Myua —
1.4 BiosioriyuHe BUBITPIOBAHHA —
1.5 I'pynroBTOMa —

TecToBe 3aB1anHs Ne2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJILHY BiANOBIb:
2.1 OrtpyroxiMmikaTtu Jjisi O0opoThOM 3 Oyp'sHamu (repOinuau), i3 TpPUOKOBUMU
XBOpoOamu pociauH (PyHr1KIM) 1 MIKITHUKAMU (3001UIH, IHCEKTUITUAM U 1H.)
a) mecTUMAN; 0) alMI0iAM; B) TIIOKO3UAN; T') hochaTuau;
[IpaBuiibHA BiJIMIOBIb
2.2 Ilpotiec 3MeHIIIEHHS! BMICTY 1 3aI1aciB TyMyCY B IPYHTI.
a)IUIACTUYHICTD; 0) nerymigikanis; B) Oy(epHicTb;
[IpaBuibHa BIJINOBIAb
2.3 [liarHocTHMKa, MPOTHO3 1 YINpPaBIIHHA CTAHOM IPYHTIB ab00 KOHTPOJIb 3apaju
KEepyBaHHS PO3UIMPEHUM BIATBOPEHHSM iX POJOUOCTI.
a) 1omyck 0) ACAYKIiS B) JOCHIDKEHHS T') MOHITOPHHT;
[TpaBuibHA BIINOBIAb
2.4 Cucrema npuiiOMIB BIIHOBJIEHHA i ONTUMI3allil NOPYIIEHUX JIaHIIA(TIB.
a) peKkyabTuBallis; 0) eposis; B) nudy3is;
[IpaBuibHA BiMOBIIb
2.5 T'pynu TIpyHTIB, IO YTBOPWIUCA HA OJHOPIAHUX Yy JITOJOTIYHOMY abo
TeHETUYHOMY BIJIHOIIEHHI Mopojax (Ha jecax, MOpEHI, allfoBii, I'PaHiTi, BalHAKY 1
T.1.).
a)BUJ TPYHTY; 0)pi3HOBUI IPYHTY; B)PO3PSI IPYHTY T') MiABU IPYHTY;
[IpaBuibHa BIJINOBIAb
2.6. BuHOC pedoBUH 3 Cyllli B MOp#, PIKU, OK€aHU, BOAOUMHMILA, aTMOCHEDY..
a) MoTik; O) 3aMillleHHs;  B) €po3isl;  T') AeHYJallis;
[IpaBuibHa BIJIMOBIAb
2.7 Benuka rpymna IPYHTIB, IO PO3BUBAIOTHCS B OJHOTUIIOBUX O10JIOTIYHUX,
KJIIMAaTUYHUX, TIAPOJOTIYHUX YMOBaxX 1 XapaKTepU3YIOThCS SICKPABUM MPOSIBOM
OCHOBHOTO TIPOIIECY TIPYHTOYTBOPEHHSI MPH MOXKIWBOMY CIIOJIYY€HHI 3 IHIIUMH
npoLecamu.
a) MATUT TPYHTY; O) TUT IPYHTY; B) PLAIPYHTY; T) ONABUI IPYHTY;
[IpaBunbHa BiMIOBIIH
2.8 Ilopou, siKi yTBOPHIIUCH 13 CHITIKATHUX PO3ILJIABIB.
a) MarMatu4Hi nopoau; 6) MeTamMopQiuHi mOopoau; B) ocaaosi noponu; IIpaBunbHa
BI/IITOBIAb
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2.9 31aTHICTh IPYHTY IPOBOJIUTH TEILIO.

a) TEIJIOBUM pexuM; O) TeIUloNnorMHalbHa 37aTHICTh, B) TEIUIOEMHICTB; T)
TETJIONPOBITHICTD;
[IpaBuibHa BiJIMOBIb
2.10 YactuHa IpyHTOBOTO OKPYTY, SIKa XapaKTEPU3YETHCS OJHOTHITHOIO CTPYKTYPOIO
IPYHTOBOTO TOKPHUBY (3aKOHOMIDHUM 4YEpryBaHHSM B MeXax paloHy THUX CcaMuXx
I'PYHTOBHUX KOMILUIEKCIB).

a) IPYHTOBUI OKpyT; O) IPyHTOBUIA pailoH; B) IPYHTOBA MPOBIHIIIS;

[IpaBunbHa BiMOBIIH

TecToBe 3aB1anHs Ne3
(omiHIOETHCS B 5 6aliiB 3a MPaBUIIbHY BiJOBIIb)

JIOMOBHUTH peYeHHS:
3.1 Brtpara rpyHTamMu CBOro MHPHUPOJHOIO JIICOBOTO, KYIIOBOTO Ta TPaB'STHUCTOIO
MOKPUBY
3.2 Haii0inbm po3MOBCIOKEHUM TMpoIec PYWHYBaHHS IPYHTOBOTO IOKPHUBY, IO
BKJIFOYA€ BUHOC, IEPEHOC 1 MEPEBIIKIAJCHHS IPYHTOBOT Macu
3.3 [IpolieHTHHUIA BMICT 30JIbHUX €JIE€MEHTIB
3.4 Hayka mpo rpyHTH Ta iX Te€He3ucC, OyJIOBY, CKJIaJ, BIACTHUBOCTI W reorpadiyHe
MOIIUPEHHS; 3aKOHOMIPHOCTI TOXOJ/KEHHS, PO3BUTKY, POJII B NPHUPOMAl, HUISIXU U
METOAM I1X OXOpPOHH, POJIOYICTh, palllOHAJIbHE BUKOPUCTAHHA B TOCIOAAPCHKIN
IISUIBHOCTI JIFOJUHU
3.5 ®pakiis IPyHTY, IO CKJIAJAETHCS MEPEBAKHO 3 BUCOKOJUCTICPCHUX BTOPUHHHUX
MIHEpaiB

Teopernune 3aBaanns Ne 1
(ouiHroeThes B 30 GaniB)
1.1 OxopoHa IpyHTIB Bij €po3ii.
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Bapiant 3
TecToBe 3aBaanns Ne 1
(BIZIMTOB1/Ib OILIIHIOETHCS 32 JIBAALATH 11’ SITU 0aIbHOI0 CUCTEMOIO, BUXOJISIYH 3 KIJTBKOCTI
paBUJILHUX BIATOBIJEH, a caMe 5 0ajiB 3a OJIHY IIPaBWIbHY BiAIOBI/Ib)
JlaTy BU3HAYEHHS HACTYITHUM TepMiHaM:
1.1. I'pasiii —
1.2. BuBiTproBaHHSIM —
1.3 EmoBiajibHi mopoaun
1.4 MexaHiuHAa NOTJIMHAJIBLHA 3AATHICTH —
1.5 E¢exTuBHA poarovicTs —

TecroBe 3aBranns Ne2
(owiHIOETHCS B 2 0anu 3a MpaBUIIbHY BIANOBI/Ib)

3HaliTH NPaBUJILHY BiANOBIb:
2.1 Konoinu, AKi y moTeHI1ad-BU3HAYAI0UOMY II1ap1 MalOTh HETAaTUBHO 3apsi/I>KEHI 10HU
it H+.
a) mectTuuau; 0) alMI0iaM; B) TIIOKO3UAN; T') hochaTuiu;
[IpaBuiibHA BiJIMIOBIb
2.2 3/1aTHICTh TPYHTY MPOTUCTOSATH Pi3Kik 3MiHI aKTUBHOI peakilii cepeoBUIla Mpu
HAJXO/KEHHI KUCIIUX YU JTYKHUX PEUYOBUH
a)IUIACTUYHICTD; 0) nerymigikanis; B) Oy(epHicTh;
[IpaBuibHa BIJINOBIAb
2.3 PopxrouicTb, fIKa € pe3yJbTaTOM PO3BUTKY IPYHTOYTBOPIOIOYMX IMPOILIECIB, SKI
NpU3BEIN 10 YTBOPEHHS MJAHOTO TIPYHTY SIK TPUPOAHOTO Tijla, IO SKOTO HE
JI0TOpKaach pyKa JIFOAMHU.
a) TIpUPOAHA POJIOYICT; 0) eexTuBHA POIIOYICTS; B)pOJIIOUICTh TPYHTY;
[TpaBuibHA BiMOBIb
2.4 Ta3u ¥ neTKi OpraHiyHl CIOJYKH, aJcOpOOBaHI IPYHTOBUMHU YaCTHHKAMU Ha iX
TOBEPXHI.
a)pO3UMHHE TOBITPs; 0) amcopOOBaHE IPYHTOBE MOBITPS; B) 3alllEMJICHE TPYHTOBE
TIOBITSI;
[IpaBuibHA BiMOBIIb
2.5 Hayka mpo icTOpit0 aTOMIB XIMIYHUX €JIEMEHTIB Yy PO3BUTKY IIJIAHETH, MPO
Cy4aCHUM XIMIYHUN CKJIAJl TIPCHKUX MOPIJ 1 NUISIXM Mirpamii XIMIYHUX €JIEMEHTIB Ha
3emui.
a)0ioreoximisi; 0)IpyHTO3HABCTBO; B) 010XiMisl; I') T€OXIMis;
[IpaBuibHa BiJIMOBIAb
2.6. HaiiGinpm po3moBCIOKEHUN TpoIeC PyWHYBaHHS TIPYHTOBOTO MOKPHBY, IO
BKJIFOYA€ BUHOC, IEPEHOC 1 MEPEBIIKIACHHS IPYHTOBOT MacH.
a) peKynpTUBaIlisl; O) AeBereTarisi;  B) €po3is; T) ICHyAAIlis;
[IpaBuibHA BiMOBIIb
2.7 3anoBHEHHS BOJAOIO BUIBHUX IMOP IPYHTY MiJ BILTUBOM COPOLIMHUX, MEHICKOBHUX,
rpaBiTalliiHUX CUJI 1 TPal€EHTa HAIOPY.
a) pinpTpamis; 0) iHQIIBTpaLis TUII IPYHTY;  B) BOJIOTOEMHICTb IPYHTY;
[IpaBunbHA BiMIOBIIH
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2.8 [loripiieHHs1 BIAaCTUBOCTEHN IPYHTY, K1 BIUTUBAIOTH HA OTO POJIIOYICTb.

a) HEMOBHE BIITBOPEHHS POJIOYOCTI; 0) MPOCTE BIATBOPECHHS TPYHTY; B)
PO3ILIMPEHE BIATBOPEHHS POJIIOUOCTI;

[IpaBumiibHA BIJIIIOBIIb

2.9 BiaknaaeHHs TMNPOAYKTIB BHUBITPIOBAHHS MACHBHO-KPUCTAJIIYHUX TMOpia abo
3QJIMIIKIB OPTraHi3MiB.

a) Metamop(diuHi; 6) MarMaTU4YHi1 MOPOIH; B) OCAA0BI TOPOIH;

[IpaBunbHa BiIMOBIIH
2.10 YactuHa 1pyHTOBOI MPOBIHIIIT 3 TEBHUM THIIOM CTPYKTYp IPYHTOBOTO MOKPHUBY,
KWW 3yMOBJICHUH XapaKTepoM penbedy 1 IpyHTOYTBOPIOIOUHX TIOPI.

a) ITPyHTOBHI OKpyT; O) I'PYHTOBHI pailoH; B) IPpyHTOBA MPOBIHIIIS; [IpaBriibHA
BIIITOBIAb

Tecrose 3aBranns Ne3
(owiHIOETHCS B 5 0ajiB 3a MPaBUIIbHY BIJIOBIIb)

JIonoOBHUTH peyeHHs:
3.1 Apean opHoro a0o JABOX 30HaJbHUX THIMIB TPYHTIB 1 CYINYTHIX HoMy
IHTpa30HAIBHUX IPYHTIB
3.2 Bepxuiéi map 0070Ta, B SKOMY CIOCTEpIralOThbCsl 3MiIHHI OKHCHO-BIJIHOBHI
npolecu, ToOTo 1€ Horo "misibHU" 11ap, YTBOPEHUH 3a paxyHOK TOpGOYTBOPEHHS 1
(piaiie) oryieeHHs
3.3 CucreMa npuiloMiB BITHOBJIEHHS 1 ONTUMI3allli MOPYLIIEHUX JaHAIIA(TIB
3.4 JliarHOCTMKa, MPOTHO3 1 YIpPaBIIHHSA CTAaHOM IPYHTIB a00 KOHTPOJb 3apaju
KEpyBaHHS PO3UIMPEHUM BIATBOPEHHSAM X POJIOUOCTI
3.5 OrpytoxiMmikaTt st OopoThOM 3 Oyp'sHamu (repOinmam), i3 TPHOKOBUMHU
XBOpoOaMu pociuH ((QyHTIUIN) 1 IIKIAHUKAMU (300U, IHCEKTUITUIU 1 1H.)

Teopernune 3aBaanns Ne 1

(ominroeThes B 30 GaiB)

1.1 OxopoHa IpyHTIB BiJ epeyIILILHCHHS.
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BapianT 4
TecToBe 3aBaanns Ne 1
(BIZIMTOB1/Ib OILIIHIOETHCS 32 JIBAALATH 11’ SITU 0aIbHOI0 CUCTEMOIO, BUXOJISIYH 3 KIJTBKOCTI
IpaBUJIbLHUX BIATOBIJEH, a caMe 5 OaliB 3a OJIHY IPaBUWIbHY BiATIOBIIb)
JlaTy BU3HAYEHHS HACTYITHUM TepMiHaM:
1.1.IpynToBTomMa —
1.2 OxopoHna i panionajibHe BAKOPUCTAHHS IPYHTIB —
1.3 'eHeTH4YHi TOPU30HTH —
1.4 HaGyxanuns —
1.5 XimMiuHAa O IMHAJLHA 3AATHICTH —

TecroBe 3aBranns Ne2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJILHY BiANOBIb:
2.1 Cnenugiyne 1151 KOKHOTO IPYHTOBOT'O TUITY CIIOJy4€HHSI TEHETUYHUX FOPU30HTIB,
SKe CKJIaJa€ ITPYHTOBHM MPOQib.
a) OyzoBa rpyHTYy; O) CKJIaJleHHS IPYHTY; B) CTPYKTypa IPYHTY;
[IpaBuiibHA BiJIMIOBIb
2.2 30BHINIHI TOPU3OHTH T1PCHKUX MOPII, J€ MPOTIKAIOTh MPOIECH BUBITPIOBAHHS.

a) (131yHEe BUBITPIOBAHHS; 0) KOpa BUBITPIOBAHHS; B)XIMIYHE BUBITPIOBAHHS;
[IpaBuibHA BIJINOBIAb
2.3 MicueBi npoBiHILiiHI ((amiaabHl) OCOOIMBOCTI KJIIMAaTy 3yMOBIIIOIOTH MOSIBY
cnenupiuHUX MICHEBUX O3HAK IPYHTIB 1 HaBITh (HOPMYBaHHS 1HIIMX THUIIIB

a) 3aKOH BEPTUKAJIBHOI 30HATBLHOCTI; 0) 3aKOH HIUPOTHOI 30HATBHOCTI;

B) 3aKOH (parfianbHOCTI IPYHTIB;

[TpaBuibHA BIINOBIAb
2.4 Cywmimi ra3iB 1 JETKUX OPTraHIYHUX CIOJIYK, SIKI BUTBHO TEPEMINIYIOThCSI CHCTEMOIO
I'PYHTOBHUX TIOp 1 3'€THYIOTHCS 3 MOBITPSIM aTMOchepHu.

a) BUIbHE TPYHTOBE MOBITPS; 0) ajicopOOBaHe IPyHTOBE MOBITPS; B) 3allleMJICHE
TPYHTOBE TOBITPS;

[IpaBuibHA BiMOBIb

2.5 Hayka npo BUBYEHHS XIMIYHOTO CKJIaJly )KUBUX OPraHi3MiB, y4acTb KHBOI
PEYOBHHM 1 MPOAYKTIB 11 PO3KJIaay B MPoIecax MIrpallii, po3CitoBaHHA Ta
HAKOMMMYECHHS XIMIYHUX €JIEMEHTIB.

a) Oioreoximisi; 0) IpyHTO3HABCTBO; B) 010XIMis; T) TE€OXIMIS;

[IpaBuibHa BIJIMOBIAb
2.6. 3anMIIKOBE HAKOIMUYEHHS B PE3YJbTAaTl BUHOCY IKUX-HEOYAb 1HIINX PEUOBHUH.

a) BIAHOCHA aKyMYJISILi PEYOBHH MPU IPYHTOYTBOPEHHI; 0) aOCOJIIOTHA aKyMYJIsLs
PEYOBHH MPU I'PYHTOYTBOPEHHI; B) €pO3isi; T) JEHYyAAlLlis;

[IpaBuibHA BiMOBIIb
2.7 I'pynu TpyHTIB, IO YTBOPUIIUCS HA OHOPIAHUX Y JIITOJIOTTYHOMY a00
reHeTUYHOMY BiJHOIIEHHI MOpoAax (Ha Jecax, MOPEHi, atoBii, TpaHiTi, BAITHIKY 1
T.J.).

a) pI3HOBUJ IPYHTY; O) TUII IPYHTY; B) PO3pS IPYHTY T')BOJOTOEMHICTH IPYHTY;
[IpaBunbHA BiMIOBIIH
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2.8 CykynHICcTh (hI3UYHUX BIACTUBOCTEH I'PYHTIB, SIKI BU3HAYAOTh CTAH 1 MOBEIAIHKY
IPYHTOBOTO TIOBITPs Y TIPOd 1.

a) MOBITPSHO-()13WYH1 BIACTUBOCTI I'PYHTIB; 0)3arajibHOIO MOBITPOEMHICTIO IPYHTIB;
B) ITOBITPOOOMIHOM IPYHTIB;

[IpaBumiibHA BIJIMIOBIIb

2.9 O06'exTH HABKOJIMIIHBOTO CEPEIOBUIIA, SIKI Oe3mocepeIHbO (MaTepiaibHO) AII0Th
Ha MaTepUHCHKI TPChbKi MOPOIH.

a) YMOBH IPYHTOYTBOPEHHS; 0) (pakTOpu rpyHTOYTBOPEHHS; B) OKYJIbTYPIOBAaHHS
IPYHTIB;

[IpaBunbHA BiMOBIIH
2.10 I'pyn# rpyHTIB y MEXax pojy, 10 PO3PI3HAIOTHCS CTYIIEHEM PO3BUTKY
OCHOBHOTO IPYHTOTBOPHOTO IPOLIECY.

a) BU/L IPYHTY IPYHTY; O) MATHII IPYHTY; B) Pill IPYHTY;

[IpaBwmiIbHA BIJIITOBIIb

TecroBe 3aBranns Ne3
(owiHIOETHCS B 5 OajiB 3a MPaBUIIbHY BIJIOBIIb)

JIonOBHUTH peyeHHs:
3.1 Po3ain rpyHTO3HABCTBA, IKMI BUBYA€ 3aKOHOMIPHOCTI IPOCTOPOBOTO MOMIMPEHHS
IPYHTIB 1 € OCHOBOIO 1X OOJIIKY 1 OI[IHKH SIK IIPUPOTHOTO PECYPCY
3.2 HacTuHa IpyHTOBOTO OKPYTY, SIKa XapaKTEPU3YETHCA OJHOTUITHOIO CTPYKTYPOIO
I'PYHTOBOTO MOKPHBY (3aKOHOMIPHUM YE€pPryBaHHSM B MEXaX paloHy TUX CAMHUX
I'PYHTOBUX KOMILJIEKCIB)
3.3 OTpyToximikaTu AJjig 00poThOH 3 Oyp'sHamu (repOiuuan), 13 TPUOKOBUMHU
XBOpoOamu pociauH (PyHriuuan) 1 WKIAHUKAMU (300U, IHCEKTULIUAM U 1H.)
3.4 HapxomkeHHsl pe4OBUH 10 IPYHTOYTBOPIOIOYOI MOPOAH 3 aTMOCHEPH Un
riagpocdepu 1 HAKOMUYEHHS 1X Yy IPYHTI, 10 (OPMYETHCS — 1Ie
3.5 IlocnioBHA 3MiHA THUIIB IPYHTIB SIKa MPOCTEKYETHCA B TIPCHKUX CUCTEMAX Y MIpy
HapOCTaHHS a0COJIFOTHOI BUCOTHU BiJI MITHIKXKS T1p JI0 TX BEPIIMH Y 3B'SI3KY 31 3MIHOIO
KJIIMAaTy, POCJIMHHOCTI Ta 1HIINX (PaKTOPiB IPYHTOYTBOPEHHS — 11€

Teopernune 3aBaanns Ne 1

(ominroeThes B 30 GaiB)
1.1 AJoBiaJIbHI IPYHTH.
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BapianTt 5
TecToBe 3aBaanns Ne 1
(BIZIMTOB1/Ib OLIIHIOETHCS 32 IBALATH 11’ ITH 0ATBbHOI0 CHCTEMOIO, BUXOJSYH 3 KIJTLKOCTI
IpaBUJIbLHUX BIATOBIJEH, a caMe 5 OaliB 3a OJIHY IPaBUWIbHY BiATIOBIIb)
JlaTy BU3HAYEHHS HACTYITHUM TepMiHaM:
1.1. Kopa BUBIiTpIHOBaHHSA TipcbKUX NOPia —
1.2 PizHoBM] IPYHTY —
1.3 3akoH ¢pauiaabHOCTI IPYHTIB —
1.4 HaGyxanuns —
1.5 3akoH ¢paniaJbHOCTI IPYHTIB —

TecToBe 3aB1anHs Ne2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJILHY BiANOBIb:
2.1 HakonuueHHAM Ha MOBEPXHI JUISHKN HAMIBPO3KIAJACHUX POCIUHHUX PEIITOK.
a) ToppoyTBOpeHHs; 0) epo3is; B) AeBereTalis;
[IpaBuiibHA BiJMOBIB
2.2 JliarHOCTHMKa, MPOTHO3 1 YNpaBIiHHA CTaHOM TIPYHTIB ab0 KOHTPOJIb 3apaju
KEepyBaHHS PO3IIMPEHUM BIATBOPEHHSM iX POJIOYOCTI.
a) OloiHauMKallis; 0) O10MOHITOPUHT; B) IPYHTOBHI MOHITOPHHT
[IpaBuibHA BIJINOBIAb
2.3 CriBBITHOIIEHHS M1 PO3KJIaJICHUM OpPraHIYHUM MaTepiaioM (TeMHOK aMOp(HOIO
MacoI0) 1 TUM, SIKHI1 30epir CBOIO POCIMHHY KJIITUHHY CTPYKTYDY.
a) 30HAJIBHICTB TOpQyY; ©) CTymiHb po3kiIany Topdy; B) ToppOyTBOpEHHS;
[TpaBuibHA BIINOBIAb
2.4 CyKynHICTh TIPYHTOBHUX 30H 1 TIPCBKMX IPYHTOBUX TMpOBIHLIA, 00'€IHaHUX
NMoMIOHICTIO pajlallifHUX 1 TEPMIYHMX KIIMATUYHUX YMOB (TIOJISIpHUM, OopeanbHUuM,
cy00opeanbHuid, CyOTpOMIYHUMA, TPOIIIYHUN).
a) TpyHTOBO-reorpadiuHe paloHyBaHHS; O) TIPYHTOBO-OIOKIIMATUYHHI TIOSIC ; B)
IPYHTOBA 30HA;
[IpaBuibHA BiMOBIAB
2.5 la3u ¥ neTki opraHiuHi CIONYKH, aJcopOOBaHI IPYHTOBUMH YaCTHHKAMU Ha iX
MOBEPXHI.
a) pO34YMHHE IPYHTOBE MOBITPs; 0) 3allleMJICHe IPYHTOBE IMOBITPs; B) aicopOOBaHE
I'PYHTOBE MOBITPS; T') aIcCOPOOBaHE TPYHTOBE MOBITPS;
[IpaBuibHa BiINOBIAb
2.6. SIBuIla HAaBKOJHUIITHBOTO CEPEJOBHINA, SIKI BIUIUBAIOTh HAa IPYHTOYTBOPEHHS HE
0e3rocepe/Hbo, a Yyepe3 MaTepiaibHi (PaKTOpH, CHIIM 1 HAIPSIMOK 11 SKUX 3MIHIOETHCS
Y 3MIHI IUX YMOB.
a) YMOBH TIpPYHTOYTBOpeHHS; 0) (akTopu TIpyHTOYTBOPCHHS, B) TIpoIlEC
IPYHTOYTBOPEHHS;
[IpaBunbHa BiMIOBIIH
2.7 CykynHicTh JO0OOBUX, CE30HHUX 1 PIYHMX LUKIIYHUX 3MIH CKJIaJy Ta CTaHy
KOMITOHEHTIB IPYHTY, sIKl BiIOYyBaIOThCA Yy 3B'A3KY 3 0OMIHOM PEUOBHUHOIO i €HEPTIEI0
MIDX TPYHTOM 1 HABKOJIMIITHIM CEPEIOBHUIIIEM.
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a) TEIUIONOIJIMHAIbHA 3/aTHICTh TIPYHTY; ©O) IPYHTOBHH PEXHUM; B) TEIJIOEMHICTH
IPYHTY T) BOJIOTOEMHICTH IPYHTY;

[IpaBuibHA BiJIMOBIb
2.8 I'pynmu r1pyHTIB, 110 YTBOPWUJIHUCSA Ha OJHOPIIHMX Yy JITOJOTIYHOMY abo
T€HEeTUYHOMY BIJHOIIIEHHI Mopojaax (Ha jecax, MOpEHi, ajioBii, rpaHITi, BaIHIKY 1
T.J.).

a) po3ps IPYHTY; 0) MAPO3PSA IPYHTY; B) PI3HOBHUJ IPYHTY;

[IpaBunbHA BIAMOBIIH

2.9 KoxHiii mpupoAHiN 30H1 BIANOBIIa€ CBIM 30HATBHUIN THII TPYHTY.

a) 3aKOH BEPTUKAJIBHOI 30HAJIBHOCTI; 0) 3aKOH MPUPOAHOI HIUPOTHOI 30HATBHOCTI; B)
3aKOH (hariaJbHOCTI IPYHTIB;

[IpaBunbHa BiMOBIIH
2.10 I'pynu IpyHTIB Yy MEXKax THUILY, IO AKICHO BUPI3HSIOTHCA MPOSBOM OCHOBHOTO 1
JI0JTaTKOBOTO TPOIIECIB IPYHTOYTBOPEHHS, YACTO MIJATUIN TPYHTIB BUJISIOTHCS SIK
nepexiJiHl yTBOPEHHS MK 0JM3bKuMU (TeorpadiqHo abo reHETUYHO) TUIIaMU TPYHTIB.
a) BUJ IPYHTY IPYHTY; ©) MIATHUI IPYHTY; B) P11 IPYHTY;

[IpaBwmiIbHA BIJIITOBIIb

TecroBe 3aBranns Ne3
(owiHIOETHCS B 5 OajiB 3a MPaBUIIbHY BIJIOBIIH)

JIONOBHUTH peYeHHS
3.1 Apean nommpeHHs YiTKO BU3HAYEHOrO psAly BEPTUKAIbHUX I'PYHTOBUX 30H, AKUH
3YMOBJIEHUM TMOJOKEHHAM TIPCbKOI KpaiHM B CHCTEMI IPYHTOBO-O010KIIMaTUYHUX
o0yacTer — 11e
3.2 Cepenniii cran arMocepu Ti€i YU 1HIIOI TEPUTOPIl, IO XaPAKTEPUIYETHCS
CEepelHIMM TOKa3HHUKaMU METEOPOJIOTIYHUX €JIEMEHTIB (Temmeparypa, Omaju,
BOJIOTICTh MOBITPSI) 1 iX KpallHIMU MOKa3HUKAMHU — 1€
3.3 Yac (BereramiifHuii mepion, ACKITbKA MICSIB, /10, XBHIIMH), YIPOIOBXK SIKOTO
€JIEMEHT TOTJIMHAETHCS JKMBUM OPTaHi3MOM, TpaHC(HOPMYETHCS 1 MOBEPTAETHCS B
CEPEIOBHUILE — LIE PEUOBUH.
3.4 Knacudikamiitai, ab0 CHCTEeMAaTHYHI OJWHHII, IO TOKa3ylTh Kjac, paHTr abo
MICIIE B CUCTEMI SIKMX-HEOyab 00'€KTIB — 11e
3.5 I'pyna rpyHTIB, IO PO3PI3HSAIOTHCS CTYIIEHEM CUTbCHKOTOCIIOIAPCHKOTO OCBOEHHS
abo cTymeHs epoaoBaHOCTI (ci1abo -, cepeaHbO-, CUJIBHOZMUTUN TPYHT, ciabo -,
CepeaHbO-, CHIIbHOO-KYJIBTYPEHUN TPYHT) — I1€

Teopernune 3aBganns Ne |

(ouiHroeThes B 30 GaniB)
1.1 IpyHTOBHUIT MOKPUB CYOTPOIIIKIB.
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BapianT 6
TecToBe 3aBaanns Ne 1
(BIZIMTOB1/Ib OILIIHIOETHCS 32 JIBAALATH 11’ SITU 0aIbHOI0 CUCTEMOIO, BUXOJISIYH 3 KIJTBKOCTI
IpaBUJIbLHUX BIATOBIJEH, a caMe 5 OaliB 3a OJIHY IPaBUWIbHY BiATIOBIIb)
JlaTy BU3HAYEHHS HACTYITHUM TepMiHaM:
1.1. TpyuToBo-reorpadiune paiionyBanus —
1.2 TlinBua rpyHTy —
1.3 Epo3ist rpyHTiB —
1.4 Jerymigikauis —
1.5 I'pyHTOYTBOpIOIOUMIi IpOLEC, 200 IPYHTOYTBOPEHHS —

TecroBe 3aBranns Ne2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJILHY BiANOBIb:
2.1 T'pynu rpyHTIB y MeXax THILY, L0 SKICHO BUPI3HSIOTHCSA MPOSBOM OCHOBHOTO 1
JOJaTKOBOTO MPOLECIB IPYHTOYTBOPEHHS, 4acTO MiJTUIMN IPYHTIB BUIUIAIOTHCS SK
Nepexi/Hl YTBOPEHHS MK OJM3bKUMU (TeorpadiuHo ab0 reHETUYHO) TUIIaMU TPYHTIB.
a) BUJ IPYHTY; O) MiATUII IPYHTY; B) PiJ1 IPYHTY;
[IpaBuiibHA BiMOBIb
2.2 Apeas1 NOMMPEHHS YITKO BU3HAYEHOTO PSIIy BEPTUKAJIBHUX IPYHTOBHUX 30H, SIKAU
3YMOBJIEHUM TMOJOKEHHAM TIPCbKOI KpaiHM B CHCTEMI IPYHTOBO-010KIIMaTUYHUX
oOnacTei.

a) TPyHTOBH paiioH; 0) IPYHTOBUI OKPYT; B) TipChbKa I'PYHTOBA MPOBIHIIIS;
[TpaBuibHA BIINOBIAb
2.3 CyKymHICTh KOMIIOHEHTIB (€TIEMEHTIB), SIKi 3HAXOAATHCS y TIEBHUX BITHOMICHHSX 1
3B'I3KaX MK CO0OI0 i yTBOPIOIOTh BU3ZHAYEHY €JIHICTD 1 LITICHICTb.

a) MpUpoJiHa cucTeMa; 0) PyHKIIIOHYBaHHS CUCTEMH; B) JICHYAAIIiS;

[IpaBuibHA BiMOBIIb
2.4 YactuHa TPYHTOBOi 30HHU, SIKa BIAPIZHSAETHCS CHEIMUMIYHUMU OCOOJIUBOCTSIMU
IPYHTIB 1 yMOBaMHU TIPYHTOYTBOPEHHS (3BOJIOKEHHS, KOHTHHEHTAJIBbHICTh KIIIMATY,
TEMIIEpaTypa).

a) TPyHTOBA MPOBIHIIISH; 0) TPYHTOBI MMiJI30HU; B) IPYHTOBA 30HA;

[IpaBuibHa BIJINOBIAb

2.5 BigknaaeHHs TPOIYKTIB BHUBITPIOBAHHS MACHBHO-KPHUCTAIYHUX TOpL abo
3QJIMIIKIB OPraHi3MiB

a) ocazoBi mopoau; 0) MeTaMop(iuHi MOPOJIM; B) MarMaTU4HI MOPOJIH;

[IpaBuibHa BiJIMOBIAb
2.6. CucreMaTM4yHe BUKOPHUCTAHHS 3axOMdIB MO0 TIJIBUIICHHS iX POJIIOYOCTI 3
BpaxyBaHHSIM TEHETUYHHMX BJIACTUBOCTEH, BHUMOT CUTBCHKOTOCIONAPCHKUX KYJIBTYD,
TOOTO (popMyBaHHSI IPYHTIB 13 OUIBIII BUCOKMM piBHEM €(EKTHUBHOI W MOTEHIIAHOT
POIOYOCTI.

a) OKYJIbTYPIOBaHHS IPYHTIB; O) MpOCTe BIATBOPEHHS POAIOYOCTI

B) pO3LIMPEHE BIATBOPEHHS POAIOYOCTI;

[IpaBunbHA BiMOBIIH
2.7 3naTHICTb TPYHTIB MOTJIUHATH T4 yTPUMYBATH €HEPT1I0 COHIIS.
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a) TEIUIONOIJIMHAIbHA 3/IaTHICTh IPYHTY; ©0) IPYHTOBHH PEXHUM; B) TEIJIOEMHICTH
IPYHTY T) TEIUIONOTJIMHAIbHA 3/JaTHICTB;

[IpaBuibHA BiJIMOBIb
2.8 Hayka mpo icTopito aToMiB XIMIYHMX €JIEMEHTIB Yy PO3BHUTKY IUIaHETH, IPO
CydJacHUH XIMIYHMM CKJIQJl TIPCBKUX MOPIJ 1 NIJIIXK Mirpaiii XiMIYHUX €JIE€MEHTIB Ha
3emui.

a) reoximis; 0) Oioximisi; B) Gioreoximis;

[IpaBunbHA BIAMOBIIH

2.9 Apean opHoro ab0 JABOX 30HAJBHUX THUIIIB TIPYHTIB 1 CYNyTHIX HOMY
1HTpa30HaJIBHUX IPYHTIB

a) IPYHTOBA 30HA; 0) IPYHTOBI MiA30HU; B) TPYHTOBA IPOBIHIIIS;

[IpaBunbHa BiMOBIIH
2.10 Cucrema 3axo[iiB, CHOPSIMOBaHMX Ha 3aXHUCT, SKICHE MOJIMIIEHHS 1 HAYKOBO-
OOTpYHTOBAaHE BUKOPUCTAHHSI 3eMEIbHUX (POH/IIB.

a) OXOpOHa 1 pallioHaIbHE BUKOPUCTAHHS IPYHTIB; 0) peKyJIbTHBAIlIs; B) I€BETETAllis;
[IpaBwmiIbHA BIJIIIOBIIb

TecroBe 3aBnanns Ne3
(owiHIOETHCS B 5 0ajiB 3a MPaBUIIbHY BIJIOBIIb)

JIonoBHUTH peyeHHs:
3.1 YTBOpeHHs y enadoToni TOKCUHIB — Le
3.2 Brtpara rpyHTaMud CBOTO MNPUPOIHOTO JICOBOTO, KYIIOBOI'O Ta TpPaB'sSHUCTOTO
MIOKPUBY — LI€
3.3 JliarHOCTMKa, MPOTHO3 1 YIpPaBJIiHHS CTAaHOM IPYHTIB a00 KOHTpPOJb 3apaju
KEepyBaHHS PO3UIMPEHUM BIATBOPEHHAM iX POJIOUOCTI — L€ MOHITOPUHT.
3.4 IlpoueHTHUI BMICT B HbOMY 30JIbHUX €JIEMEHTIB — 1€ TopQdy .
3.5 YactuHa rpyHTOBOI MPOBIHIII 3 MEBHUM TUIIOM CTPYKTYP I'PYHTOBOI'O MOKPHUBY,
KWW 3yMOBJICHUH XapaKTepoM penbedy 1 IpPyHTOYTBOPIOIOUHX TOPIJT — I1€

Teopernune 3aBaanns Ne 1

(ominroeThest B 30 GaiB)

1.1 TpyHTOBHUIT MOKPUB TPOIIKiB.
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Bapiant 7
TecrToBe 3aBnanns Ne 1
(BIZIMTOB1/Ib OILIIHIOETHCS 32 JIBAALATH 11’ SITU 0aIbHOI0 CUCTEMOIO, BUXOJISIYH 3 KIJTBKOCTI
IpaBUJIbLHUX BIATOBIJEH, a caMe 5 OaliB 3a OJIHY IPaBUWIbHY BiATIOBIIb)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:

1.1. Teepna ¢a3za rpyHTy —

1.2 IpyuToBi arperatu —

1.3 Cknapg rpyHTy —

1.4 Iicok —

1.5 BiosioriuHe BUBITPIOBAHHA —

TecToBe 3aB1aHHs Ne2
(omiHIOETHCS B 2 6anu 3a MpaBUIIbHY BIAMOBI/Ib)
3HaliTH NPaBUJILHY BIANOBIb:
2.1 JIb0J10BUKOBO-03€pHI1 BIJIKJIAU, MOPEHH, (IFOBIOMIISIIIIABHI BIKIAH:
a) JIbOJIOBUKOBI BIAKJIAaW; O) aJIFOBI1aJIbHI BIJIKJIA/IA; B) €OJIOBI BIIKIIAIH;
[IpaBuibHA BiMOBIb
2.2 InTerpoBaHa HIIBHICTH YCIX KOMIIOHEHTIB TBEPAOi (Da3u IpyHTY (yIaMKU TPChKUX
MOpiJl, HOBOYTBOPEHI MiHEpalii, OPraHiuHI YacTKU) a00 Maca OJMHUIIl 00'eMy IPYHTY
0e3 mop.

a) MOPUCTICTh IPYHTY; O) MIUIBHICTH TBEPAOi Pa3u (d); B) MIaCTUUYHICTD IPYHTY;
[IpaBuibHA BIJINOBIAb
2.3 CuHTE3 TYMYCHUX PEYOBUHH Y IPYHTI.

a) KoaryJiisi; 0) rymidikarllis; B) MENTH3ALIIS;
[TpaBuibHA BIINOBIAb
2.4 BnacTUBICTh IPYHTY OOMIHHO 4YM HEOOMIHHO MOTJIMHATU PI3HI TBEP.l, pIAKI U
ra3ono/ii0HI pe4oBHHM a00 30UIbIIYBATH iX KOHUEHTPALI0 HA MOBEPXHI I'PYHTOBHX
KOJIOIJHUX YaCTUHOK.

a) TOrJIWMHAJIbHA 3/IaTHICTH, O) MeXaHIYHA TMOTJIMHAJIbHA 3/aTHICTh, B) XIMIYHA
MOTJIMHAIbHA 37]aTHICTh;

[IpaBuibHA BiMOBIb

2.5 Konoinu, siki MOKYTh EPEXOJAUTH 13 30JI10 B T€JIb 1 HABIAKHU.

a) HE3BOPOTHI KOJIOiH; 0) 3BOPOTHI KOJIOIN; B) KOATYIISIIIS;

[IpaBuibHa BIJINOBIAb
2.6. BMICT B IpyHTOBOMY TOTJIMHAIBHOMY KOMIUICKCI JY)KHUX Ta JIy>KHO3EMEIbHUX
ioH1B (Ca, Mg, Na, K), B Mr — ekB/100 1 rpyHTy.

a) cryninb HacuueHocTi ocHoBamu (CHO); 0) emuicts nornuHanus (€11);

8) cyma BBiOpanux ocHoB (CBO);

[IpaBuibHa BIJINMOBIAb
2.7 YTpumyerbcsi B IPyHTI B mopax Majoro aiamerpa (< 8 MM) KamUIsIpHUMH
(MEHICKOBHMH) CHJIAMHU.

a) KamiaspHa Bojia; 0) BUIbHA BOJIa; B) TpaBiTailiiiHa BOJa;

[IpaBunbHa BiMIOBIIH
2.8 BusiBnsieThCsl MpU B3a€EMOJI IPYHTY 3 PO3YMHAMH TIAPOJIITUYHO JIY)KHHX COJIEH
(cunpHOTO JYTY 1 Ca0KO1 KHCIIOTH).

72



a) TIIPONITUYHA KUCJOTHICTh, 0) OOMiIHHA KUCJOTHICTh, B) aKTyaJlbHa KHUCIOTHICTb
IPYHTY;

[IpaBumiibHA BIJIIIOBIIb

2.9 YactuHa rpyHTOBOI 30HM, SIKa BIAPIZHAETHCSH CHEHU(PIYHUMH OCOOIMBOCTIMHU
IPYHTIB 1 yMOBaMH TPYHTOYTBOPEHHS (3BOJIOKCHHS, KOHTHHCHTAJIBHICTH KIIIMATY,
TeMIepaTypa).

a) IPYHTOBA 30HA; 0) IPYHTOBI MiA30HM; B) TPYHTOBA IIPOBIHIIIS;

[IpaBunbHa BiIMOBIIH
2.10 T'pymu r1pyHTIB y MeXax MIATUIY, SKICHI TEHETUYHI OCOOJIHMBOCTI SIKUX
0OyMOBJIEH1 BIUTUBOM KOMIUIEKCY MICIIEBHX YMOB, CKJaJlOM IPYHTOTBOPHHX IMOPI/,
CKJIQZIOM 1 pO3TallyBaHHSM TPYHTOBHX BOJ, PEJIIKTOBUMH O3HaKaMH CyOCTpary
(ComoHITIOBATI, COJIOHYAKOBI, OCOJIOAUTI, KOHTAKTHO-TJICHOBI, 3aJUIIKOBO-JTyTOBI,
3JIMIIKOBO-TI30JIMCTI IPYHTH).

a) pia IpyHTY; O) BUJ IPYHTY; B) MiABUJ IPYHTY;

[IpaBwmiIbHA BIJIIIOBIIb

TecroBe 3aBranns Ne3
(owiHIOETHCS B 5 0ajiB 3a MPaBUIIbHY BIJIOBIIH)

JIonOBHUTH peyeHHs:
3.1 B ripchkux cuctemMax MPOCTEXKYEThCS IMOCTIZIOBHA 3MIHA THUIIB IPYHTIB Yy Mipy
HapOCTaHHs a0COJIFOTHOI BUCOTH B1JT HIAHKKS TI1p A0 iX BEPIIMH y 3B'A3KY 31 3MIHOIO
KJIIIMaTy, PpOCIMHHOCTI Ta IHIIHUX (AKTOPIB IPYHTOYTBOPEHHS —
30HAJIHOCTI
3.2 Cucrema 3axo[liB, COPSIMOBAHMX Ha 3aXHUCT, SKICHE MOJIMIIEHHS 1 HAayKOBO-
0OTrpyHTOBaHE BUKOPUCTAHHS 3eMeIbHUX (QOHIIB — 1€ BUKOPUCTAHHSA
I'PYHTIB.
3.3 TI'pynmu T1pyHTIB y MeXax Buay a00 MiABUAY, M0 PO3PIZHIIOTHCS
IPaHyJIOMETPUYHUM CKJIAJJOM BEpPXHIX TPYHTOBHX TOPU3OHTIB (JIETKOCYTJIUHKOBI,
CEPEeNHbOCYTIMHKOBI, CYMiIaHi, TIIUHUCTI, TIIaHl Ta 1HIII IPYHTH) — 11e
IPYHTY
3.4 Hayka mpo BUBYEHHSA XIMIYHOTO CKJaJy >XMBUX OpraHi3MiB, y4acTh KHUBOI
PEYOBMHM 1 TMPOAYKTIB 1i PO3KIaay B TIpollecax MIrpaiii, poO3CIIOBaHHS Ta
HAKOMWYEHHS XIMIYHUX E€JIEMEHTIB — 1€
3.5 CykynHICTb 1 BU3BHAU€HA MOCHII0BHICTD SIBUII TEMJIO00MIHY B CUCTEMI MPU3EMHUI
map MOBITPSA-POCIMHU-TPYHT-TIJACTHIAI0UA MOPOAa, a TAaKOX CYKYITHICTh IPOIIECIB
TEIJIONEPEHOCY, TeTUIOAKYMYJIAIIIT Ta TEIJIOPO3CIIOBaHHS Yy IPYHTI — 11€

Teopernune 3aBaanns Ne 1

(ouiHroeThes B 30 GaniB)
1.1 3aXUCT IPYHTIB BlJ BIUIMBY MPOAYKTIB TEXHOT€HE3Y.
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BapianTt 8
TecrToBe 3aBnanns Ne 1
(BIZIMTOB1/Ib OILIIHIOETHCS 32 JIBAALATH 11’ SITU 0aIbHOI0 CUCTEMOIO, BUXOJISIYH 3 KIJTBKOCTI
paBUJILHUX BIATOBIJEH, a caMe 5 0ajiB 3a OJIHY IIPaBWIbHY BiAIOBI/Ib)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:

1.1. Pinka ¢a3za rpyHTy (IpyHTOBHUH PO3YMH) —

1.2 IpynroBuii npodian —
1.3IIpocTe BiATBOpEHHSI POIIOYOCTI —

1.4 TpyHTOBi rOpU30HTH —

1.5 IlenTH3ania —

TecToBe 3aB1aHHs Ne2
(omiHIOETHCS B 2 Oanu 3a MpaBUIbHY BiAMOBI/Ib)
3HaliTH NPaBUJILHY BIANOBIb:
2.1 31aTHICTh BOJIOTOTO I'PYHTY MPUWIKIIATH JO IHIIUX TLI:
a) HaOyXaHHs IPYHTY; 0) JIUIIKICTh IPYHTY; B) yCaJKa IPYHTY;
[IpaBuibHA BiMOBIb
2.2 KinpkicTe okpemMux (pakiiii TYMIHOBUX 1 (YJIBBOKUCIOT pI3HOTO CTYIEHS
CTIMKOCTI 3B'I3KY 3 MiHEPAIHHOI YACTHHOIO IPYHTY.

a) ppakiiiHuii ckiiag rymycy; 0) TpymnoBHil CKiIaa rymycy; B) rymidikartis;
[IpaBuibHA BIJINOBIAb
2.3 CykynHICTh MIHEpaJIbHUX, OPraHIYHUX 1 OPraHO-MIHEpPAJIbHUX CIIOJIYK BHCOKOIO
CTYIIEHsSI JUCIEPCHOCTI, HEPO3UYMHHUX y BOJl 1 3JaTHUX NOTJIMHATH W OOMIHIOBAaTH
MOTJIMHYTI 10HH.

a) KoaryJsiisi; 0) IpyHTOBUI MOTJIMHAJIBHUN KOMIUIEKC; B) ;

[TpaBuibHA BIINOBIAb
2.4 BnacTUBICTh IPYHTY OOMIHHO YM HEOOMIHHO MOTJIMHATU PI3HI TBEP.l, pIAKI U
ra3omno/ii0HI pe4oBHHHU a00 30UIBIIYBATH iX KOHIEHTpAIlI0 HA MOBEPXHI IPYHTOBHX
KOJIOIJHUX YaCTUHOK.

a) TOrJIWHAJIbHA 3/IaTHICTH, O) MeXaHIYHA TMOTJIMHAJIbHA 3/aTHICTh, B) XIMIYHA
MOTJIMHAIBHA 37aTHICTH;

[IpaBuibHA BiMOBIb

2.5 besnepepBHUii pyX BOJU B HACHUEHOMY IPYHTI M1 BILTABOM I'paJl€HTA.

a) ¢ubTparlis; 6) 3BOPOTHI KOJIOIIU; B) KOATYJISIIIS;

[IpaBuibHa BIJIMNOBIAb
2.6. BuHOC peuoBUH 3 CylIlli B MOps, PiKK, OK€aHU, BOJAOHMHUILA, aTMOC]epy.
a) AeHyaiis; 0) KoaryJssiis; B)piibTparlis;

[IpaBuibHa BIJIMOBIb
2.7 3HaXOIUThCS Y BOJAOHOCHHMX TOPU3OHTaX, IO 3aJAral0Th MiX BOJOTPUBKHUMH
TUTacTaMHu.

a) KamijaspHa Boja; 0) MDKILIACTOBA BOJIA; B) TpaBiTalliifHa BOJIa;

[IpaBuibHA BiMOBIIb
2.8 3paTHICTh ITPYHTY MPOTUCTOSITH Pi3Kii 3MiHI aKTUBHOI peakiii cepeqoBHIla Mpu
HAJXOHKEHH] KUCITUX Y1 JTYKHUX PEUOBHUH.

a) OydepHICTb IPYyHTY; 0) JTYXKHICTh IPYHTY; B) BOAONPOHUKHICTb IPYHTY;

[IpaBunbHA BIAOBIIH
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2.9 31aTHICTh IPYHTY IIPOITYCKATH Yepe3 ce0e MoBITPS.

a) OBITPOBMICT; 0) TTOBITPOIIPOHUKHICTH; B) MOBITPOOOMIH;
[IpaBuibHA BiJIMOBIb
2.10 IMoripiieHHs BIaCTUBOCTEN IPYHTY, SIKi BILTHBAIOTH HA HOTO POTIOYICTb.

a) TPOCTE BIATBOPEHHS POJIOYOCTI; ©O) pPO3MIMPEHE BIIATBOPEHHSI POIIOYOCTI; B)
HETIOBHE BiJITBOPEHHS POJIOYOCTI;
[IpaBunbHA BIAMOBIIH

TecToBe 3aB1anHs Ne3
(omiHIOETHCS B 5 6alliB 3a MPaBUIIbHY BiJOBIIb)
JIOMOBHUTH peYeHHS:
3.1 3maTHICTh IPYHTY MOTIWHATH TEIUIO; KUIBKICTh TEIIa B KaJIOPisx, HEOOXiaHA IS
HarpiBaHHs It ab6o 1 cm ky6 rpyHaTy Ha 1°C — 118
3.2 HaaxomxeHHs pEYOBUH JI0 TIPYHTOYTBOPIOIOUOI NOpPOAM 3 armMocepu Uu
riapochepu 1 HAKOMUYECHHS 1X Y TPYHTI, 1110 (OPMYETHCS — 11€ aAKyMYJIAILIIs

3.3 YactuHa IpyHTOBOI MPOBIHLIT 3 MEBHUM TUIIOM CTPYKTYpP IPYHTOBOI'O MOKpUBY,
AKUI 3yMOBJICHUI XapakTepoM penbedy 1 TIPYHTOYTBOPIOIOUMX IMOpIA — 1€
OKpYT.

3.4 Btpara rpyHTamMu CBOrO0 HPHUPOJHOTO JIICOBOTO, KYIIOBOTO Ta TPaB'SHUCTOTO
MTOKPUBY — L€

3.5 BTOpuHHI MacHBHO-KpPHUCTAJIIYHI MOPOAU (MapMyp, KBApLUWTH, CIAHLI, THEHCH
TOII0), YTBOPEHI 3 MarMaTUYHUX UM OCAIOBUX
MOPOAH.

Teopernune 3aBaanns Ne 1
(ouiHroeThes B 30 GaniB)
1.1 3axuct IrpyHTIB BiJ 3a0pyJHEHHS arpoXiMiKaTamH.
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BapianT 9
TecrToBe 3aBnanns Ne 1
(BIZIMTOB1/1b OILIIHIOETHCS 32 IBAALATH 11’ ITH OATBHOI0 CUCTEMOIO, BUXOSYH 3 KIJTBKOCTI
IpaBUJIbLHUX BIATOBIJEH, a caMe 5 OaliB 3a OJIHY IPaBUWIbHY BiATIOBIIb)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:
1.1. ArmocdepHuii KiaiMat —
1.2 OcanoBi nopoau —
1.3 Kopa BuBiTpIOBaHHSI ripcbKUX MOPix —
1.4 3akoH ¢paniaJbHOCTI IPYHTIB —
1.5 OcanoBi nmopoau —
TecToBe 3aB1aHHs Ne2
(omiHIOETHCS B 2 6anu 3a MpaBUIIbHY BIAMOBI/Ib)
3HaliTH NPaBUJILHY BIANOBIb:
2.1 [lepemimeHHs ra3iB BIAMOBIAHO J0 MAPIiaIbHOTO THCKY.
a) nudy3is; 0) MOBITPOOOMIH I'PYHTY; B) ycaJika IpyHTY;
[IpaBuibHA BiMOBIb
2.2 CykynHIiCTh J10OOOBHX, CE30HHUX 1 PIYHUX IUKIIYHUX 3MIH CKJIaIy Ta CTaHy
KOMITOHEHTIB IPYHTY, 5Kl BiIOYBalOThCS y 3B'SI3KY 3 OOMIHOM PEYOBHHOIO M €HEPTi€r0
M1 TPYHTOM 1 HABKOJIMIIIHIM CEPEIOBUIIIEM.
a) IpPyHTOYTBOPEHHS; 0) IPYHTOBUI PEXHM; B) [PYHTOBA 30Ha;
[IpaBuibHA BIJINOBIAb
2.3 Iopuii rpyHTOBOI BOJH, SIKI MAIOTh OJIHAKOBI BIACTHUBOCTI.
a) popmu Boau; O) KanuisipHa BOJAA; B) IpaBiTalliiiHa BOAA;
[TpaBuibHA BIINOBIAb
2.4 TlposiBASIETHCS Y TPYHTAX, 110 MICTATH HATPiH.
a) aKTyaJibHa JIY>KHICTb; 0) MOTEHIIIi1HA JIy)KHICTh; B) T1IPOJIITUYHA KHUCIOTHICTB;
[TpaBuibHA BiMOBIb
2.5 [lpotieHTHHIA BMICT Y TPYHTOBOMY MOTJIMHAIIBHOMY KOMIIJIEKCI BBIOPAaHUX OCHOB.
a) cyma BBiIOpaHUX OCHOB; 0) €MHICTh MOTJIMHAHHS; B) CTYMiHb HACHYEHOCTI
OCHOBaMH;
[IpaBuibHA BiMOBIAB
2.6. 31aTHICTIO )KMUBUX OPraHi3MiB (KOPEHI POCINH, MIKPOOPTaHI3MH), SIKI KUBYTh Y
I'PYHTI, TOTJIMHATH Pi3HI €JIEMEHTH.
a) OlosioriuHe mOrjauHaHHSA; 0) (i3uyHa mNOrJMMHAIBbHA 3AAaTHICTh; B) XIMIYHA
ITOTJIMHAJIbHA 3/1aTHICTh,
[IpaBuibHa BIJIMOBIAb
2.7 CniBBITHOIIIEHHS IPYHTOBUX YaCTOUYOK PI3HOTO PO3MIpY.
a) CTpYKTypa IPyHTY; ©0) rpaHyJIOMETpUYHUMN CKJIaJ IPYHTY; B) Oy/10Ba FPYHTY;
[IpaBuibHa BIJIMOBIAb
2.8 [Ipoiiec MexaHIYHOTO pyHHYBaHHS Ta XIMIYHOI 3MIHU T1PCHKUX MOP1JI 1 MiHEpaJIiB.
a) BUBITpIOBaHHAM; 0) (pi3nuHE BUBITPIOBAHHS, B) KOpa BUBITPYBaHHS,
[IpaBunbHA BIAOBIIH
2.9 XimiuyHuMii IpoLec NpueaHAHHS BOAM 10 YACTHHOK MiHEPAaiB.
a) menTu3alis; 0) Koaryssiilis; B) TiapaTarlis;
[IpaBunbHA BiMIOBIIH

76



2.10 I'muaucti Mminepanu, kojoigHi Gopmu SiO2, TiIpoOKCHIM ATIOMIHIIO, 3aji3a Ta
KPEMHIEBOI KHCIIOTH.

a) opraHiuHi KoJIOiu; 0) opraHo-MiHepajbHI KOJIOiIW; B) MiHEPaIbHI KOJOIAH;
[IpaBumiibHA BIJIIIOBIIb

TecToBe 3aBaaHHa Ne3
(owiHIOETHCS B 5 OalliB 3a MPaBWIBHY BIAOBI/b)

JIONOBHUTH peYeHHS
3.1 CykynHicth xHuBOi OioMach ¥ OpraHiyHUX pPEUITOK POCIHH, TBAapHH,
MIKpOOPTaHi3MiB, TPOAYKTIB iX MeTabomizMy 1 crneud(iyHuX HOBOYTBOPEHUX
TEMHO03a0apBICHIUX TYMYCOBHX PEYOBHH, IIO PIBHOMIPHO MPOHU3YIOTH IPYHTOBHUU
npodias — IPYHTY
3.2 Tlopomu, siKi YTBOPWJINCH Ha 3€MHIM TOBEPXHI INUIIXOM BHBITPIOBAHHS U
MEPEBIIKIAECHHSI MPOAYKTIB BUBITPIOBAaHHS MAarMaTHYHHUX 1 MeTaMOp(pIYHUX MOPIJ
a00 3 BIIKJIa/ICHb PI3HUX OPraHi3MiB OpOoIx
3.3 Konoigu, siki MalOTh y THOTEHIlIAI-BU3HAYAIOUOMY IIapi MO3UTUBHO 3apsKEH1
10HM 1 BIAIIETUTIOOTH Y po34ynH ionu OH — 1ie
3.4 ®opMyI0ThCs BHACIIZOK NIEPEMIIIIEHHS] OeperoBoi JIiHIT MOPIB, SIBUII] TPaHCTpeCii i
perpecii —
3.5 ®pakiis IPyHTY, IO CKIATAETHCS 3 YIaMKIB IEPBUHHUX MIHEPAJIiB, TIEPIIl 32 BCE
KBapIly Ta MOJHOBUX IIMATIB — 1€

Teopernune 3aBaanns Ne 1

(ouiHroeThes B 30 GaniB)

1.1 3axuct rpyHTIB Bij AeBereTallii Ta aerymidikaiii.
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BapianT 10
TecrToBe 3aBnanns Ne 1
(BIZIMTOB1/Ib OILIIHIOETHCS 32 JIBAALATH 11’ SITH 0aJIbHOI0 CUCTEMOIO, BUXOJISIYH 3 KIJTBKOCTI
IpaBUJIbLHUX BIATOBIJEH, a caMe 5 OaliB 3a OJIHY IPaBUWIbHY BiATIOBIIb)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:
1.1. Ilicok —
1.2 HoBoyTBOpeHHs —
1.3 Mopdgogoriunmnii MeTox —
1.4 Tinparanis —
1.5 IlnacTuyHicTh —
TecToBe 3aB1aHHs Ne2
(omiHIOETHCS B 2 6anu 3a MpaBUIIbHY BIAMOBI/Ib)
3HaliTH NPaBUJILHY BIANOBIb:
2.1 Konoinu, Aki y nmoTeHI1ad-BU3HAYAI0UOMY II1ap1 MaIOTh HETAaTUBHO 3apsi/IPKEHI 10HU
i H+.
a) aruaoigu; ©0) 6a30iaM; B) KOJOIH;
[IpaBuiibHA BiJIMIOBIb
2.2 CyMapHa KUIbKICTh TYMIHOBUX, (PyJIbBOKHUCIIOT 1 TYMIHY..
a) rymidikarisi; 06) hpakuiiiHui cKiIaa rymycy; B) TpyHoOBHi CKJIal TyMYycCy;
[IpaBuibHA BIJINOBIAb
2.3 Boja, sika MICTUTBCS B IPYHTI 3BEPX MaKCUMaIbHOI MOJIEKYJISIPHOI BOJIOTOEMHOCTI
1 3HAXOJIUTHCS 11032 J1€10 COPOIIMHUX CHIL.
a) BUIbHA BOJa; 0) KamuIsipHA BOJa; B) rpaBiTalliiiHa BOJa;
[TpaBuibHA BIINOBIAb
2.4 BinoOpaxae cymapuuii edpekt OB cuctemu rpyHTy B JaHUH MOMEHT, PI3HUIA
MOTEHI[1aMiB, IKa BUHUKAE M1 IPYHTOBUM PO3UYUHOM 1 €J1EKTPOJIOM
a) aKTyajgbHa JIY)KHICTh; O) OKHCHO-BIIHOBHHMM TOTEHIiad; B) TI1APOJITUYHA
KHCJIOTHICTB;
[IpaBuibHA BiMOBIb
2.5 Bemuka rpyma IPYHTIB, IO PO3BHUBAIOTHCA B OJHOTHIIOBUX O10JIOTIYHUX,
KJIIMAaTUYHUX, TIAPOJOTIYHUX YMOBax 1 XapaKTepU3YIOThCS SICKPABUM MPOSIBOM
OCHOBHOTO TMPOIIECY TPYHTOYTBOPEHHS MPHU MOXKIMBOMY CIOJYYCHHI 3 1HIIUMH
IpoIecCamH.
a) TUI IPYHTY; 0) MIATUII IPYHTY; B) P11 IPYHTY;
[IpaBuibHa BIJIMNOBIAb
2.6. IlpuypouyeHa 10 TOPHU3OHTIB TIPYHTOBOrO TpodiIro, 3ajsirae Ha JiH3aX
BOJOTPUBKHUX FOPU30HTIB 1 POPMYETHCS JIOKAIBHO MICIS OMaJliB, CHITOTAHEHHSI.
a) BEpXOBOJiKa; 0) BOJAOYIOP; B) IPYHTOBA BOJIA;
[IpaBuibHa BIJIMOBIAb
2.7 3yMOBJIeHa HasBHICTIO Y TPYHTOBOMY PO3UHHI TIAPOTITUYHO JTY)KHHUX COJICH, Mpu
JUCOIIIAIII] IKMX YTBOPIOEThCS Tiapokcuibami ioH (OH).
a) TIAPONIITUYHA KUCIIOTHICTD; 0) aKTyaJlbHa JIy>)KHICTb; B) MMOTEHILIIHHA JTY)KHICTb;
[IpaBunbHa BiMIOBIIH
2.8 T'a3u i 7eTKl OpraHiuHi CIOJYKH, aJCOpOOBaHI IPYHTOBUMHU YAaCTHUHKAMH Ha iX
MMOBEPXHI.
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a) 3allemMJIeHe TIPyHTOBE MOBITps; O) BULIbHE IPYHTOBE MOBITPS; B) ajcopOOBaHE
IPYHTOBE TIOBITPS;

[IpaBumiibHA BIJIIIOBIIb

2.9 PopmtodicTh, sika € pPe3yabTaTOM PO3BHTKY TIPYHTOYTBOPIOIOUUX IIPOIECIB, SKi
NpU3BEM JO0 YTBOPEHHS JAaHOTO TIPYHTY SK MPHUPOJHOTO Tijla, O SKOTO HE
J0TOpKAJIaCh pyKa JIFOIMHH.

a) MPUPOJHA POTIOYICTH; 0) epeKTUBHA POAIOUICTD; B) POJIOYICTh IPYHTY;

[IpaBunbHa BiIMOBIIH
2.10 3anumnikoBe HAKOMMMYEHHS B PE3YJIbTATI BUHOCY SKUX-HEOYIb 1HIIINX PEUOBHH.

a) abCOJIOTHA aKyMYJISIIiSl PEYOBHH MPHU IPYHTOYTBOPEHHI; 0) BIJIHOCHA aKyMYJIALIS
PEYOBHH MPHU IPYHTOYTBOPEHHI; B) IPYHTOYTBOPIOIOYHIT TIPOIIEC;

[IpaBunbHA BIAMOBIIH

Tecrose 3aBranns Ne3
(owiHIOETHCS B 5 0ajiB 3a MPaBUIIbHY BIJIOBIIb)

JIonoOBHUTH peyeHHs:
3.1 3maTHICTh IPYHTY IPOBOJUTH TEILIO —
3.2 3patHICTh TPYHTY NHpHU B3a€EMOJIl 3 pO3UYMHAMH COJie BecTH cebe sk ciabka
KHUCIIOTa — KHUCIJIOTHICTb.
3.3 MakcumalibHa KUIbKICTb TIJTIBKOBOI BOJM B IPYHTI —
3.4 Komnoiau, 1110 yTBOPUIIMCS BHACIIIOK 3'€JTHAHHS TYMYCOBHUX KUCJIOT 13 TTTMHUCTUMU
MIHEpaIamMmu —
3.5 BepTukanpHa NOCIIIOBHICTh TOPU30HTIB — L€

Teopernune 3aBaanns Ne 1
(ouiHroeThes B 30 GaniB)

1.1 Knacudikauis rpyHTiB
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BapianT 11
TecrToBe 3aBnanns Ne 1
(BIZIMTOB1/Ib OILIIHIOETHCS 32 JIBAALATH 11’ SITH 0aIbHOI0 CUCTEMOIO, BUXOJISYH 3 KIJTBKOCTI
IpaBUJIbLHUX BIATOBIJEH, a caMe 5 OaliB 3a OJIHY IPaBUWIbHY BiATIOBIIb)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:
1.1. I'a30Ba (aza rpyHTy —
1.2 IpyHTO3HABCTBO —
1.3 CTPYKTYpHICTDH IPYHTY —
1.4 Kaminus —
1.5 Meramop¢iuni mopoam —
TecToBe 3aB1aHHs Ne2
(omiHIOETHCS B 2 Oasiv 3a MPaBUIIbHY BIATOBI/H)
3HaliTH NPaBUJILHY BIANOBIb:
2.1 30BHINIHE BUPAKEHHS IUTHHOCTI Ta TOPUCTOCTI IPYHTY.
a) MOPUCTICTh; 0) CKIIAJIEHHS; B) HOBOYTBOPECHHS;
[IpaBuibHA BiMOBIb
2.2 Hanocu, SK1 yTBOPWIMCS B HUXKHIX YaCTMHAX CXUJIIB YHACHIJOK 3MHUBY JOIIOBUMU
Il CHITOBUMH BOJIaMH NMPOAYKTIB pyHHYBaHHS IMOPiJ 13 BEPXHIX YACTHH IMX CXHJIIB 1,
YaCTKOBO, — BOJIOJILTIB.
a) JCJIIOBIAVIbHUMU BiIKJIagaMu; 0) eroBiaibHI MOPOJIN; B) AJIFOBI1aJIbHI BIAKIAAM;
[IpaBuibHA BIJINOBIAb
2.3 MexaHiuHe NOJPIOHEHHS TIPCBKHUX MOpPiA 1 MiHEpamiB 0e3 3MIHM iX XIMIYHOTO
CKJIay
a) KOpa BUBITPIOBAaHHA; 0) XIMIYHE BUBITPIOBAaHHSA; B) (Di3MYHE BUBITPIOBAHHS;
[TpaBuibHA BIINOBIAb
2.4 B3aemHe pO3MIILIEHHS B IPYHTOBOMY TLJI1 CTPYKTYPHHX BIJOKPEMIIEHb (arperarTiB)
BHU3HAYCHOI (DOPMU Ta pO3MIpIB
a) CKJIaJ IPyHTY; 0) CTPYKTypa I'PYHTY; B) CKIAJCHHS IPYHTY;
[IpaBuibHA BiMOBIb
2.5 ®paxkiis IpyHTYy, 110 CKIAJAAE€ThCS 3 YIaMKIB IEPBUHHUX MIHEPAJIB.
a) rpasiii; 0) MICOK; B) MYJ;
[IpaBuibHA BiMOBIIb
2.6. XiMIYHUH TIpoLIeC MPUEAHAHHS BOJIM JJO YACTUHOK MIHEpATiB.
a) mentu3auisg; 0) rigparaiis; B) ryMmidikaris;
[IpaBuibHa BIJIMNOBIAb
2.7 Konoinu, K1 y MOTEHI1ad-BU3HAYAI0YOMY II1ap1 MaIOTh HEFATUBHO 3aps’KEH1 10HU
i H+.
a) aruaoiaun; 0) 6azoinu; B) KOAryJIsilis;
[IpaBuibHa BIJIMOBIAb
2.8 3paTHICTh TPYHTY 30UIbIIYBAaTH KOHLIEHTPALII0 MOJIEKYJ PI3HUX PEYOBHH Ha
MMOBEPXHI TOHKOUCTIEPCHUX YACTHHOK.
a) oOMiHHa TOTJIMHAJIbHA 37aTHICTH; 0) (i3WuyHa TOTIWHAIBHA 3MaTHICTH,  B)
I'PYHTOBUH ITOTVIMHAJIBHUN KOMILUIEKC;
[IpaBunbHA BIAOBIIH
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2.9 IlepemimnyeTbes B ITPYHTI Mij Ji€I0 TpaBITAIMHUX CHUJI, TOOTO MiJa i€ BJIACHOI
Barv, 3HaXOJUTHCS 1103a BILIMBOM COPOLIMHUX 1 KallJISPHUX CHUJI.

a) KarmuisipHa Bojia; 0) BUIbHA BOJA; B) IpaBiTalliifHa BOJA;

[IpaBuibHa BiJIMOBIb
2.10 I'a3u, po3urHeHi B IpyHTOBIH BoAl. Lle moBiTps oOMexeHO MOXKe OpaTH y4acTh B
aepartii IpyHTy.

a) pO34YMHHE MOBITps; ©) ajgcopOoBaHE IPYHTOBE MOBITPS; B) MOBITPSHO-(PI3UYHI
BJIACTHBOCTI IPYHTIB;
[IpaBunbHA BIAIOBIIH

TecToBe 3aB1anHs Ne3
(omiHIOETHCS B 5 6aliiB 3a MPaBUIIbHY BiJOBIIb)

JIOMOBHUTH peYeHHS:
3.1 [lepemimieHHs ra3iB BiJIMOBIAHO JI0 NapIiaJbHOTO TUCKY — I1€
3.2 CucremaTM4yHe BUKOPHUCTaHHS 3aXOMIB MIOJA0 MIiABUIIEHHS iX POJIOYOCTI 3
BpaxyBaHHSIM TE€HETHMYHUX BJIACTHUBOCTEH, BUMOT CLIBCHKOTOCHOJAPCHKUX KYIBTYP,
TOOTO (pOopMyBaHHSI IPYHTIB 13 OUIBII BUCOKMM pIBHEM €(EKTHUBHOI W MOTEHIIAHOT
POOYOCTI —1Ie
3.3 BTopuHHI MacHMBHO-KpPHUCTaNI4HI MOPOAU (MapMyp, KBAapLWTH, CIAHIl, THEHCHU
TOIII0), YTBOPEHI 3 MarMaTUYHUX YU OCAJJOBUX MOPOJIH.
3.4 Benuka rpyna TIpyHTIB, IO PO3BUBAIOTHCS B OJHOTUIIOBUX O10JOT1YHHX,
KJIIIMATHYHUX, TIIPOJOTIYHUX YMOBaX 1 XapaKTepU3YyIOThCS SCKPAaBHUM MPOSBOM
OCHOBHOTO TIPOTIECY TPYHTOYTBOPEHHS TIPH MOKIMBOMY CIOJYYCHHI 3 I1HITUMU
MpOLIECAMU IPYHTY
3.5 Brtpara rpyHTamu CBOro MNPUPOIHOTO JICOBOTO, KYIIOBOI'O Ta TpPaB'SSHUCTOTO
MTOKPUBY — I1€

Teopernune 3aBaanns Ne 1
(ominroeThes B 30 GaiB)
1.1 OxopoHa IpyHTIB BiJl I€PEOCYIICHHS.
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BapianT 12

TecToBe 3aBaanns Ne 1
(BIITOBIIb OIIIHIOETHCS 32 JIBAALATH 11’ ITH OAJIbHOIO CHCTEMOIO, BUXOMYH 3 KIJILKOCTI
MpaBWJIBHUX BIATIOBIJEH, a came 5 6alliB 3a OJHY IPaBHIbHY BIAMOBI/Ib)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:
1.1. TpyHTOBMIi MOHITOPHHT —
1.2 PekyJabTUBALis —
1.3 BoJIOTHHH I'PYHT —
1.4 3akoH NPpUPOIHOI HIMPOTHOI 30HAJIBHOCTI —
1.5 OcanoBi nopoau —
TecToBe 3aBaaHHA No2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJIbLHY BIANOBIb:
2.1 IlepeminieHHs ra3iB y IpyHTI BIIIIOBIIHO /10 NapLIaIbHOTO TUCKY.
a) BiTep ©0) motamiss  B) AeayKuUis  T) Audysisd;
[IpaBuibHa BIJINOBIAb
2.2 CniBBIJTHOIIEHHS IPYHTOBUX YaCTOUYOK PI13HOTO PO3MIpY.
a) CTpyKTypa IpyHTY; 0) rpaHyJIOMETPUYHUMN CKJIaJ IPYHTY; B) Oy/10Ba IPYHTY;
[IpaBuiibHA BiJMIOBIb
2.3 Po3nain rpyHTO3HABCTBA, SIKMM BUBYAE 3aKOHOMIPHOCTI TPOCTOPOBOTO MOIIUPEHHS
IPYHTIB 1 € OCHOBOIO iX OOJIIKY 1 OLIHKH SIK IPUPOTHOTO PECYPCY.
a) reorpadis rpyHTIB; 0) 6loreoximisi; B) 6ioreorpadis;
[IpaBuiibHA BiMOBIb
2.4 YacTrHa TPYHTOBOTO OKPYTY, SIKA XapaKTEPHU3YEThCS OJHOTUITHOIO CTPYKTYPOIO
IPYHTOBOTO TIOKPHBY (3aKOHOMIDHUM 4YEpTryBaHHSIM B MEXKax palioHy THX CaMHX
I'PYHTOBHUX KOMILJIEKCIB).
a) TpyHTOBA MPOBIHLIIS; 0) IPYHTOBUN OKPYT; B) IPYHTOBUM paiioH;
[TpaBuibHA BIINOBIAb
2.5 Cucrema npuiioMiB BIAHOBJICHHS i ONTUMI3allil NOPYIIEHUX JaHAMAa]TIB.
a) nesererauis; 0) peKyJbTUBALlis; B) Aerymidikaris;
[IpaBuibHA BiMOBIb
2.6. Bino6paxae cymapnauii edpekt OB cucremu rpyHTYy B AaHUIT MOMEHT, Pi3HUISA
MOTEHITIANIB, KA BUHUKAE M1 ITPYHTOBUM PO3UUHOM 1 €JIEKTPOIOM
a) aKTyajgbHa JIY)KHICTh; O) OKHCHO-BIIHOBHHMM TIOTEHIiad; B) TIAPOJITUYHA
KUCJIOTHICTB;
[IpaBuibHA BiMOBIIb
2.7 Konoinu, K1 y MOTEH1ad-BU3HAYAI0YOMY I11ap1 MaIOTh HETATUBHO 3apsiI>KEH1 10HU
it H+.
a) aruaoiau; ©0) 6a30iau; B) KOAryJsilis;
[IpaBuibHa BiINOBIAb
2.8 PonrodicTh, fiKa € pe3yJbTaTOM PO3BUTKY IPYHTOYTBOPIOIOYUX IPOIIECIB, SKi
OpU3BENW JO YTBOPEHHS MJAHOrO TIPYHTY SK MPUPOAHOTO TiUA, JI0 SIKOrO He
JOTOPKaJIach pyKa JIOJIUHU.
a) MPUPOHA POIOYICTH; 0) ePpeKTUBHA POAIOUICTD; B) POAIOYICTD IPYHTY;
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[IpaBwiibHA BIJIMIOBIIb
2.9 CykynHicTh A000BHMX, CE30HHMX 1 PIYHHUX IMKIIYHUX 3MIH CKJIaay Ta CTaHy
KOMITOHEHTIB IPYHTY, SIKi BiIOYBaIOThCS Y 3B'I3KYy 3 OOMIHOM PEUYOBHHOIO M €HEPTri€lo
MDK IPYHTOM 1 HABKOJIUIIIHIM CEPEJIOBHIIIEM.

a) IPYHTOYTBOPEHHS; 0) IPYHTOBHUH PEKUM; B) [PYHTOBA 30Ha;

[IpaBuibHA BiJIMOBIb
2.10 TIIpomec MexaHIYHOTO pYHHYBaHHS Ta XIMIYHOI 3MIHM TIPCBKUX TOpiA 1
MiHEepaJliB.

a) BUBITPIOBaHH:M; 0) i3MuHE BUBITPIOBAHHS; B) KOpa BUBITPIOBAHHS;

[IpaBunbHA BIAIOBIIH

TecToBe 3aB1anHs Ne3
(omiHIOETHCS B 5 6alliB 3a MPaBUIIbHY BiOBIIb)

JIONOBHUTH peYeHHS
3.1 OrpytoximikaTu st OopoThOM 3 Oyp'ssHamu (repOinmau), i3 TpPUOKOBUMU
XBOpoOamu pociauH (PyHTIKIN) 1 MIKITHUKAMU (3001MIH, IHCEKTUIUIM 1 1H.) — 11e
3.2 Tpynu TpyHTIB, IO YyTBOPWUJIUCS HA OJHOPIJHUX Yy JITOJOrIYHOMY abo
TeHETUYHOMY BIJIHOIIEHHI Mopojax (Ha jecax, MOpEHI, allfoBii, I'PaHiTi, BalHAKY 1
T.J1.) IPYHTY.
3.3 Bepxniéi map 0070Ta, B SKOMY CIOCTEpIralOThbCsl 3MiIHHI OKHCHO-BIJIHOBHI
npoiiecH, To0To 1e Woro "misuIbHUI" 11ap, yTBOPEHUN 32 paxXyHOK TOP(OYyTBOPEHHS 1
(pinie) oryieeHHs — e IPYHT.
3.4 BuHOC pe4oBUH 3 CyIlll B MOPsL, PiKK, OKE€AHHU, BOJOMMHUILA, aTMOC]epy — 1€
3.5 Hayka mpo ICTOpit0 aTOMIB XIMIYHMX €JIE€MEHTIB Yy PO3BUTKY IUIAHETH, IPO
Cy4YaCHUM XIMIYHUN CKJIaJ TIPCHKUX MOPIJ 1 HUISIXM MIrpauli XIMIYHUX €JIEMEHTIB Ha
3emil — 1ie

Teopernune 3aBaanns Ne 1
(ominroeThes B 30 GaiB)
1.1 MOHITOPHUHT IPYHTIB.
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BapianT 13

TecrToBe 3aBmanns Ne 1
(BIITOBIIb OIIIHIOETHCS 32 JIBAALATH 11’ ITH OAJIbHOIO CHCTEMOIO, BUXOMYH 3 KIJILKOCTI
MpaBWJIBHUX BIATIOBIJEH, a came 5 6alliB 3a OJHY IPaBHIbHY BIAMOBI/Ib)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:
1.1. TenjioBuii pexum —
1.2 3arajibHOI0 MOBITPOEMHICTIO IPYHTIB —
1.3 Po3mupeHe BiATBOPEHHSI POAOYOCTi —
1.4 OxucHo-BignoBHu# morenuiaa (OBII) —
1.5 IndiasTpanis —
TecToBe 3aBaaHHA No2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJIbLHY BIANOBIb:
2.1 PoxrodicTh, fIKa € pe3yJbTaTOM PO3BUTKY I'PYHTOYTBOPIOIOYMX IMPOILECIB, SIKI
MPU3BENIM 10 YTBOPEHHS JaHOTO TIPYHTY SK TMPUPOJHOTO TiJIa, JO SKOTO HE
JI0TOpKaach pyKa JIFOHHH.
a) IpUPOAHA POJIOYICT; 0) edexThBHA POIIOYICTE; B)pOJIIOUICTh TPYHTY;
[IpaBuiibHA BiMOBIb
2.2 l'a3u ¥ neTki OpraHiuHi CIOJYKH, aJcOpOOBaHI IPYHTOBUMH YaCTHHKAMU Ha iX
MOBEPXHI.
a)pO3UMHHE TOBITPs; 0) ajcopOOBaHE IPYHTOBE IMOBITPS; B) 3allleMJICHE TPYHTOBE
TIOBITSI;
[IpaBuiibHA BiMOBIb
2. 3 Konoigu, AKi y MOTEHIIad-BU3HAYAIOUOMY MIapi MalOTh HEraTHUBHO 3apsKEH1
1oHU 1 H+.
a) aruaoign; ©0) 0a30iau; B) KOJOIAM;
[TpaBuibHA BIINOBIAb
2.4 CymMapHa KUIbKICTh TYMIHOBHUX, (yJIbBOKHCIIOT 1 TYMIHY..
a) rymidikaris; 0) ppakuiiiHuil ckiIaa rymycy; B) IpynoBHil CKIaa ryMycy;
[TpaBuibHA BIINOBIAb
2.5 Cuctema npuiioMiB BIIHOBJICHHS W ONTUMI3aIlil MOPYIICHUX JIaH A TIB.
a) nesererailis; 0) peKyJbTUBAIlIS; B) AeTyMi(iKaIlis;
[IpaBuibHA BiMOBib
2.6. llornuHaHHS, sIKe COIPUYUHSIETHCS 3AATHICTIO )KUBUX OPraHi3MiB (KOpPEH1 POCIIHH,
MIKPOOPTaHi3MH), K1 )KUBYTh Y TPYHTI, TOTJIMHATH Pi13HI €JIEMEHTH.
a) eHTpomisi  0) Aenykiist B) (Qi3udHE r) O10JIOTIYHE;
[IpaBuibHa BIJINMOBIAb
2.7 Bona, sxa nepeMillyeTbCsl B TPYHTI M1 JI1€10 TpaBITalliHUX CHJI, TOOTO MiJ JI€0
BJIACHOI Bary.
a) rpaBiTaliiiHa; 0) TBepJa; B) KaNuIApHA; I') XIMIYHO 3B’53aHa;
[IpaBuibHA BiJIMOBIb
2.8 Benuka rpymna TIpyHTIB, IO PO3BUBAIOTHCA B OJHOTUIIOBUX O10JIOTTYHUX,
KJIIMAaTUYHUX, TIAPOJOTIYHUX YMOBaxX 1 XapaKTepU3YIOThCS SICKPABUM MPOSIBOM
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OCHOBHOI'O TMPOIIECY IPYHTOYTBOPEHHSI MPU MOXKJIMBOMY CIOJIYYEHHI 3 1HIIUMU
POLIECAMHU.

a) MATUII TPYHTY; ©O) TUI IPYHTY; B) piA IPYHTY; T) HOIABHJ IPYHTY;

[IpaBuibHa BiAMOBIAHL
2.9 Tlopoau, siki yTBOPHJIUCH 13 CUITIKATHUX PO3ILIABIB.

a) MarMaTu4Hi nopojau; 0) Meramop(iuHi Mmopoau; B) ocanoBi moponau;lIpaBunbHa
BIIITOBIAb

2.10 BusBnsieTbes mpH B3a€MO/I1T 3 TPYHTOM PO3YHHIB HEUTPATBHUX COJICH.

a) MOTEHIIIHA KUCJIOTHICTD; 0) TiAPOJITHYHA KUCIOTHICTh, B) OOMiHHA KHCIOTHICTB;
[IpaBunbHA BIAIOBIIH

TecToBe 3aB1anHs Ne3
(omiHIOETHCS B 5 6alliB 3a MPaBUIIbHY BiOBIIb)

JIONOBHUTH peYeHHS
3.1 be3nepepBHMii pyX BOJU B HACHUCHOMY IPYHTI 1] BILTUBOM Tpajli€HTa —IIe
3.2 T'a3u ¥ JeTKl OpraHiyHl CIOJYKH, aJIcCOPOOBaHI IPYHTOBUMH YaCTUHKAMHU Ha iX
MOBEPXHI MOBITPSI.
3.3 CucremaTuuHe BUKOPHCTAHHS 3aXOJIB IIOJ0 MiJABUILEHHS IX pOJIOYOCTI 3
BpaxyBaHHSIM TE€HETHMYHUX BJIACTHUBOCTEH, BUMOT CUIbCHKOTOCIOJAPCHKUX KYJIBTYD,
TOOTO (popMyBaHHSI IPYHTIB 13 OUIBII BUCOKMM pIBHEM €(EKTHUBHOI W MOTEHIIAHOT
POJIFOUOCTI IPYHTIB
3.4 Hayka mpo ICTOpit0 aTOMIB XIMIYHMX €JI€MEHTIB Yy PO3BUTKY IUIAHETH, IPO
Cy4YaCHUM XIMIYHUN CKJIaJ TIPCHKUX MOPILJ 1 NUISIXW MIrpamnii XIMIYHUX €JIEMEHTIB Ha
3emill — 1ie
3.5 3maTHICTh IPYHTY MOTJIMHATH TEIJIO; KUIBKICTh TEIUIa B KaJOPisiX, HEOOX1THA IS
HarpiBanHs It a6o 1 cm ky0 rpynTy Ha 1°C —11e

Teopernune 3aBaanns Ne 1
(ominroeThes B 30 GaiB)

1.1 KopuyHeBi IpyHTH.
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BapianTt 14

TecrToBe 3aBmanns Ne 1

(BIITOBIIb OIIIHIOETHCS 32 JIBAALATH 11’ ITH OAJIbHOIO CHCTEMOIO, BUXOMYH 3 KIJILKOCTI
MpaBWJIBHUX BIATIOBIJEH, a came 5 6alliB 3a OJHY IPaBHIbHY BIAMOBI/Ib)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:

1.1 IpynT —
1.2 HoBoyTBOpEeHHS —
1.3 I'a3oBa (a3za rpyHTy —
1.4 BioJsioriuHe BUBITPIOBAHHSI —
1.5 JleoBiaJbHUMH BigKJIagaMu, a00 AeJII0BieM —

TecToBe 3aBaaHHA No2

(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJIbLHY BIANOBIb:

2.1 InTerpoBaHa MIIBHICTH YCiX KOMIIOHEHTIB TBEPAOI (Da3u IPYHTY (yIaMKH FPChKUX
MopijJ, HOBOYTBOPEHI MiHEpaIH, OpraHiyHl 4acTKH) a0 mMaca OJAUHUII 00'€My IPYHTY
0e3 mop.
a) UIUIBHICTH TBEpPHOi (asu; 0) HOPHUCTICTH IPYHTY; B)UIUIBHICTh TPYHTY;
[IpaBuiibHA BiMOBIb
2.2 CyMapHa KUIbKICTh TYMIHOBHUX, (PyJIbBOKHUCIIOT 1 TYMIHY..
a) QppakiiHui ckiag rymycy; 0) rymidikaiiisi; B) rpyrnoBHid CKJIaJl TYMYcCY;
[IpaBuiibHA BiJMIOBIb
2. 3 BwmicT B rpyHTOBOMY MOTJIMHAIBHOMY KOMIUIEKCI JIYKHUX Ta JYKHO3EMEIbHUX
ioHiB (Ca, Mg, Na, K), B Mr — ekB/100 r rpyHTY.
a) cryninb HacudeHocTi ocHoBamu (CHO); 0) emuicts nornunanus (€11);
B) cyma BB1OpaHux ocHoB (CBO);
[TpaBuibHA BIINOBIAb
2.4 VYTpumyeTrhcsi B IPyHTI B Mopax Majoro miamerpa (< 8 MM) KaniIsspHUMH
(MEHICKOBUMM) CHJIAMH.
a) KanuisipHa Boja; O) BUIbHA BOJA; B) IpaBiTalliiiHa BOJA,;
[IpaBuibHa BIANOBIABL
2.5 BusBnsieTbCs mpU B3a€EMOJIT IPYHTY 3 PO3UYMHAMH TIAPOJITUYHO JY>KHUX COJIeH
(cunpHOTO JYTY 1 c1a0KO1 KHUCIIOTH).
a) TIAPOJITUYHA KUCIOTHICTH; 0) 0OMIHHA KUCJIOTHICTH, B) aKTyallbHa KHUCIOTHICTh
IPYHTY;
[IpaBuibHA BiMOBIIb
2.6. ITopoau, siki yTBOPUITUCH 13 CUITIKATHUX PO3ILIABIB.
a) MarMaTu4H1 nopoau; 6) meramopdiuHi Mopoau; B) ocaaoBi nopoau; [lpaBunbHa
B1MOBIIb
2.7 31aTHICTh IPYHTY MPOBOJIUTHU TEILIO.
a) TEIJIOBUM pexuM; O) TeIUIoNnorIMHaIbHA 37aTHICTh, B) TEIUIOEMHICTB; T)
TeTJIONPOBITHICTb;
[IpaBuibHA BiJIMOBIb
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2.8 YacThHa TpPYHTOBOTO OKpPYTY, SKa XapaKTEPHU3YE€TbCS OJHOTHUITHOI CTPYKTYPOIO
IPYHTOBOTO TOKPHUBY (3aKOHOMIPHUM 4YEpPryBaHHAM B MeXax pailoHy THUX CaMHX
IPYHTOBUX KOMILJICKCIB).

a) TPYHTOBHM OKpYT; O) IPYHTOBUM paiiOH; B) IPYHTOBA MPOBIHIIIS;

[IpaBuibHA BiJIMOBIb
2.9 Cucrema npuifoMiB BITHOBJICHHS i ONTUMI3allli MOPYIICHUX JIaHAma]TiB.
a) meBererailis; 0) peKyJnbTUBallisl; B) Aerymidikaris;

[IpaBunbHa BiIMOBIIH
2.10 Bimobpaxae cymapuuii epext OB cuctemu rpyHTy B JaHHM MOMEHT, PI3HUIA
MOTEHLIaJIB, sIKa BUHUKAE MK IDYHTOBUM PO3YHHOM 1 €JIEKTPOIOM

a) aKTyajgbHa JIY)KHICTh; O) OKHCHO-BIIHOBHHM TOTEHIiad; B) TiAPOJITUYHA
KHCJIOTHICTB;;
[IpaBuiibHA BIJIMIOBIIb

TecroBe 3aBranns Ne3
(owiHIOETHCS B 5 0ajiB 3a MPaBUIbHY BIJIOBIIb)

JIonOBHUTH peyeHHs:
3.1 I'ymyc, A0 ckiagy SKOro BXOASATH (PyJIbBOKUCIOTH, TYMIHOBI KHUCJIOTH Ta iX cOui
THUITY XeJIaTiB (BHYTPIIIHbO-KOMITJIEKCHI CTIOTYKH) KOJIOT/IH.
3.2 Cripu4MHSIETHCS 3AATHICTIO )KUBUX OPraHi3MiB (KOPEH1 POCIUH, MIKpOOPTaHi3MH),
AK1 )KUBYTh Y IPYHTI, TOTJIMHATH Pi3H1 €JIEMEHTH IOTJINHAHHS.
3.3 Boza, sika MICTUTBCS B IPYHTI 3BEPX MAaKCHMAaJIbHOI MOJIEKYJISIPHOI BOJIOTOEMHOCTI
1 3HAXOJUTHCS 11032 J1€I0 COPOIIMHUX CUIT — 1€ BOJA.
3.4 3naTHICTh TIPYHTY HNPOTUCTOSITH Pi3Kii 3MiHI aKTHBHOI pEaKIlli cepeloBUILA MPU
HAJIXO/UKEHHI KHUCIMX YM JIY)KHUX pPEYOBUH (HANpUKIaA, TMpu  yAOOpEeHHI

CLIIBCBKOTOCTIOAPCHKUX KYJIBTYP) — L IPYHTY.
3.5 CykynHicTh (PI3UMYHHX BJIACTUBOCTEN I'PYHTIB, SIKI BU3HAYAIOTh CTAH 1 MOBEAIHKY
I'PYHTOBOTO TIOBITPS Y TTpodii I'PYHTIB.

Teopernune 3aBaanns Ne 1
(ominroeThest B 30 GaiB)
1.1 TIlycTenbHi NPUMITUBHI IPYHTH.
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BapianT 15

TecrToBe 3aBmanns Ne 1
(BIITOB1Ib OIIIHIOETHCS 32 JBAAMATH 11’ ITH OAJIbHOIO CHCTEMOIO, BUXOISTYHN 3 KIJTBKOCTI
MpaBWJIBHUX BIATIOBIJEH, a came 5 6alliB 3a OJHY IPaBHIbHY BIAMOBI/Ib)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:
1.1 EdpexTUBHA poaroyicTh —
1.2 IpynToBMii peskum —
1.3 AtmocdepHuii Kiaimar -
1.4 IlpupoaHa cucrema —
1.5 TopdoyTBOpeHHSIM —
TecToBe 3aBaaHHA No2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJIbLHY BIANOBIb:
2.1 BuHOC pedoBHH 3 Ccylll B MOps, PIKH, OKEaHH, BOAOWMHILA, aTMOCPEDY.
a) ne”ynaiisi 0) epo3isi  B) 3MIIIEHHS; T) MOTIK;
[IpaBuibHa BIJINOBIAb
2.2 HakonuyeHHs Ha MOBEPXHI JIIISHKH HAMIBPO3KIAACHUX POCIUHHUX PELITOK.
a) TopdoyTBopeHHSs; 0) mudy3ist B) OypepHICTh; T') JeHY AL,
[IpaBuiibHA BiJIMIOBIb
2.3 OtpyToxiMikaTu Jjisi 60poTHOM 3 Oyp'siHaMu, 13 TPUOKOBUMHU XBOPOOAMU POCIIHH 1
IIKITHUKAMH:
a) peakTuBU 0) MECTHIMAM, B) JOOPUBA; T) BYTJIEBOJM;
[IpaBuibHA BiMOBIb
2.4 XiMi4HUH TIPOIIeC MPUETHAHHS BOIM JI0 YaCTUHOK MiHEpaJIiB.
a) mentu3auisg; 0) rigparaiis; B) ryMmidikaris;
[TpaBuibHA BIINOBIAb
2.5 Konoinu, K1 y mOTE€HU1ad-BU3HAYAI0UOMY IIap1 MAIOTh HETATUBHO 3apsiI’KEH1 10HU
i H+.
a) aruaoiaun; 0) 6azoinu; B) KOAryJisilis;
[TpaBuibHA BIINOBIAb
2.6 3matHICTh TPYHTY 3017bIIYBAaTH KOHIIGHTPAIII0 MOJEKYJ PI3HMX DPEUYOBHMH Ha
MMOBEPXHI TOHKOUCTIEPCHUX YACTUHOK.
a) oOMiHHa TIOTJIMHAJIbHA 3MaTHICTH, 0) (i3uyHa MOTIMHAIBHA 3JaTHICTH,  B)
I'PYHTOBUH IOTVIMHAJIbHUN KOMILUIEKC;
[IpaBriIbHA BIIITOBIIb
2.7 TlpumypoueHa A0 TOPHU3OHTIB TPYHTOBOTO Tpodisto, 3amsdrae Ha JiH3aX
BOJOTPUBKHUX FOPU30HTIB 1 POPMYETHCS JIOKAIBHO MICHs OMa/lIB, CHITOTAHEHHS.
a) BEpXOBOJiKa; 0) BOJAOYIOP; B) IPYHTOBA BOJIA;
[IpaBuibHa BIJINOBIAb
2.8 3yMOBJIEHA HASBHICTIO Y IPYHTOBOMY PO3UHMHI TIPOJTITUYHO JTY>KHHUX COJIEH, MPHU
JUCOITIALIT IKMX YTBOPIOEThCS TiapokcuiabHui 10H (OH).
a) T1IPOITHYHA KUCIIOTHICTh; 0) aKTyallbHa JIyKHICTh; B) IOTEHIIIHA JTY>KHICTb;
[IpaBuibHA BiJIMOBIb
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2.9 T'a3u ¥ neTki opraHiuHi CHOJIYKH, aJCOpOOBaHI IPYHTOBUMH YacCTHHKaMU Ha iX
MTOBEPXHI.

a) 3aliemMiIeHe TIPYHTOBE MOBITps; O) BLIbHE IPYHTOBE IOBITPsA; B) ajcopOOBaHE
I'PYHTOBE MOBITPS;
[IpaBuibHA BiJIMOBIb
2.10 CykynHicTh JOOOBUX, CE30HHMX 1 PIYHMX HUKIIYHHUX 3MIH CKJIaly Ta CTaHy
KOMITOHEHTIB IPYHTY, sIKi BiIOYBaIOThCA Y 3B'A3KY 3 0OMIHOM PEUOBHUHOIO i €HEPTIEI0
MDXK TPYHTOM 1 HABKOJIMIITHIM CEPEIOBHUIIIEM.

a) IPyHTOYTBOPEHHS; 0) IPYHTOBUI PEXHUM; B) IPYHTOBA 30Ha;

[IpaBunbHA BIAIOBIIH

TecToBe 3aB1anHs Ne3
(omiHIOETHCS B 5 6alliB 3a MPaBUIIbHY BiOBIIb)

JIOOBHUTH peYeHHsI:
3.1 Cucrema 3axofiB, CHpsIMOBaHMUX Ha 3aXHCT, SKICHE MOJIMIICHHS 1 HAYKOBO-
OOTpYHTOBAaHE BUKOPUCTAHHS 3€MEIbHUX (POHIIB — 1€ IPYHTIB.
3.2 Apeas nomMpeHHsT YiTKO BU3HAYEHOTO PSy BEPTUKAIBHUX I'PYHTOBUX 30H, KU
3YMOBJICHUW TMIOJOKEHHSAM TIpCbKOi KpaiHM B CHCTEMI TPYHTOBO-010KIIMaTUYHUX
oOnactelt — 1e MPOBIHITIS.
3.3 CmiBBiJTHOIIEHHS MK PO3KJIaJICHUM OPraHiuHUM MaTepiajaoM (TEMHOI0 aMOpGhHOIO
Macow) 1 TUM, SKHH 30epir CBOIWO PpOCIMHHY KIITUHHY CTPYKTYpy —
TOpdy
3.4 Brtpara rpyHTaMu CBOr0 MPUPOIHOTO JICOBOTO, KYIIOBOTO Ta TpPaB'SSHUCTOTO
MTOKPUBY — 11€
3.5 OrtpyroxiMikatu g OopoTbOu 3 Oyp'asHamu (repOiuuau), 13 TPUOKOBUMHU
XBOpoOaMu pociuH (QyHTIIUIN) 1 IIKIAHUKAMU (300U, IHCEKTUIUIU 1 1H.) — 1Ie

Teopernune 3aBaanns Ne 1

(ominroeThes B 30 GaiB)

1.1 TIpynuru Ykpaincekux Kaprmar.
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BapianT 16

TecrToBe 3aBmanns Ne 1
(BIITOBIIb OIIIHIOETHCS 32 JIBAALATH 11’ ITH OAJIBLHOIO CHCTEMOIO, BUXOSIYH 3 KIJTLKOCTI
MpaBWJIBHUX BIATIOBIJEH, a came 5 6alliB 3a OJHY IPaBHIbHY BIAMOBI/Ib)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:
1.1 TopdoyTBOpeHHIM —
1.2 I'pynToBa 30Ha —
1.3 3akoHn ¢paniaJbHOCTI IPYHTIB —
1.4 Po3psia rpyHTY —
1.5 bioreoximisi —
TecToBe 3aBmaHHs No2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJIbLHY BIANOBIb:
2.1 HaiiGinpln po3MOBCIOKEHUN MpOLIEC PYHHYBAHHS TIPYHTOBOIO TOKPHUBY, IO
BKJIIOUA€ BUHOC, MIEPEHOC 1 MEPEBIAKIIAICHHS TPYHTOBOT MaCH.
a) ne”ynaiisi 0) epo3isi  B) 3MILIEHHS; T) MOTIK;
[IpaBuibHa BIJINOBIAb
2.2 BUHOC pedoBHH 3 CyIIIl B MOpPS, PIKH, OK€aHU, BOAOWMHUIIA, aTMOCHEDY.
a) TopdoyTBOopeHHSs; 0) mudy3is B) OypepHICTh; T') JeHY ALl
[IpaBuibHA BiMOBIb
2.3 IpyHToBa (hpaKiiis, M0 CKIANAETLCA MEPEBAXKHO 3 YIAMKIB MiPCHKHX HOPII.
a) KaMiHHS;, 0) MICOK; B) I'paBiii;
[IpaBuibHA BiMOBIb
2.4 CuHTE3 TYMYCHUX PEYOBUHH Y IPYHTI.
a) mentu3auisg; 0) rigparaiis; B) ryMmidikaris;
[TpaBuibHA BIINOBIAb
2.5 Tlpouec 3'eqHaHHS KOJIOITHUX YACTUHOK 1 YTBOPEHHSI 13 3010 T'et0.
a) aruaoiau; 0) 6azoinu; B) KOAryJsilis;
[TpaBuibHA BIINOBIAb
2.6 3yMoOBIieHa YTBOPEHHSM BHACHIIJIOK MPOXOKEHHS XIMIYHMX peakUid y TIPyHTI
BaXKOPO3YMHHUX CITOJIYK, SIK1 BUIIJIAl0Th 13 PO3UMHY B OCA/I.
a) oOMIHHA TIOTJIMHAIBHA 37aTHICTh; 0) (pi3WyHA MOTIMHAIBHA 3/1aTHICTh, B) XIMIYHA
MOTJIMHATIFHA 3/IaTHICTB;
[IpaBuIbHA BIJIITOBIIb
2.7 llopopa, sika He mporyckae abo ciabo Mmporyckae Boay (TJIMHA, TSHKKI CYTJIMHKH,
CJaHIII).
a) BEpXOBOJiKa; 0) BOJOYIOP; B) IPYHTOBA BOJIA;
[IpaBuibHa BIJINOBIAb
2.8 BusBnsieTbCs mpH B3a€EMOJIl IPYHTY 3 PO3UYMHAMM TIAPOJITUYHO JY>KHUX COJIEH
(cuapHOTO JYTY 1 C1a0KOT KUCIIOTH).
a) T1IpOIITUYHA KUCIIOTHICTh; 0) aKTyallbHa JIYXKHICTh; B) TIOTEHIIIMHA JIYKHICTb;
[IpaBuibHA BiJIMOBIb
2.9 3HaxoauThCA y IOpax, 3 yCiX OOKIB 1301bOBAHE BOJISIHUMU TIJTIBKAMH.
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a) 3aliemMiIeHe TIPYHTOBE MOBITps; O) BLIbHE IPYHTOBE IOBITPsA;, B) ajcopOOBaHE
IPYHTOBE TIOBITPS;
[IpaBuibHA BiJIMOBIb
2.10 Apean omHoro a0 JBOX 30HAJBHUX THIIB TIPYHTIB 1 CYNYyTHIX HOMY
IHTpa30HAJILHUX IPYHTIB

a) IPYHTOYTBOPEHHS; 0) IPYHTOBUH PEXXKUM; B) IPYHTOBA 30HA;

[IpaBunbHA BIAMOBIIH

Tecrose 3aBranns Ne3
(omiHIOETHCS B 5 6alliB 3a MPaBUIIbHY BiJOBIIb)

JIONOBHUTH peYeHHS
3.1YacTuHa TpPYHTOBOi 30HHU, SKa BIJPI3HAETHCA CHEIUPIYHUMHU OCOOIMBOCTIMU
IPYHTIB 1 yMOBaMH TPYHTOYTBOPEHHS (3BOJIO)KCHHS, KOHTHHEHTAJIbHICTh KJIIMary,
TeMIlepaTypa) MPOBIHIIA
3.2 -BTpara rpyHTamu CBOTO HPHUPOJIHOTO JICOBOTO, KYIIOBOTO Ta TPaB'sSHUCTOTO
HOKpPUBY — 11€
3.3 JliarHocTWKa, MPOTHO3 1 YIpPaBIiHHSA CTAaHOM IPYHTIB ab0 KOHTPOJb 3apajau
KEPYBAHHSI PO3IIUPEHUM BIATBOPEHHSIM X POAIOYOCTI MOHITOPHHT.
3.4 B ripchkux cucTeMax MPOCTEXKYEThCS IMOCTIJIOBHA 3MIHA THUIIB IPYHTIB Y Mipy
HapOCTaHHS a0COJIOTHOI BUCOTH BiJl MIIHIKKS Tip 0 iX BEPIIMH Y 3B'A3KY 31 3MIHOIO
KJIIMATy, POCIMHHOCTI Ta I1HWMUX (AKTOPIB TIPYHTOYTBOPEHHS — 1€ 3aKOH

30HAJIBHOCTI.
3.5 IlpogykT ix pyiHyBaHHs, TpaHchopmalli MiIHEpaJIbHUX CIIOJYK, COPTYBAaHHS 1
MePEBIIKIIAECHHS IPaBITAI[IHHOKO CEAUMEHTALIEIO — TIpCbKUX MOPIA.
Teopernune 3aBaanns Ne 1.

(ouiHroeThes B 30 GaniB)

1.1 TpyHTH TpOMiYHHUX KCEPOPITHUX JiCiB.
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BapianT 17

TecrToBe 3aBmanns Ne 1
(BIITOBIIb OIIIHIOETHCS 32 JIBAALATH 11’ ITH OAJIbHOIO CHCTEMOIO, BUXOMYH 3 KIJILKOCTI
MpaBWJIbHUX BIATIOBIJEH, a came 5 6alliB 3a OJJHY IPABHIIbHY BIATIOBI/Ib)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:
1.1 MarmaTu4Hi nopoau —
1.2 OkyJabTyprOBAHHS IPYHTIB —
1.3 IloBiTpooOMiH (razoo0min), a6o aepauist —
1.4 Po3psia rpyHTY —
1.5 BiabHa Boaa -
TecToBe 3aBmaHHs No2
(owiHIOETHCS B 2 0anu 3a MpaBUIIbHY BIAMNOBIIb)
3HaliTH NPaBUJIbLHY BIANOBIb:
2.1 T'a3u i neTki OpraHiyHi CIOJYKH, aJcOpOOBaHI IPYHTOBUMH YaCTHHKAaMU Ha iX
MTOBEPXHI.
a)po34MHHE TOBITPs; 0) ajcopOoBaHE IPYHTOBE MOBITPS; B) 3alllEMJICHE T'PYHTOBE
MOBITPS;
[IpaBuiibHA BiMOBIb
2.2 Hayka mpo iCTOpit0 aTOMIB XIMIYHHUX €JIEMEHTIB y PO3BUTKY IUIAHETH, IPO
Cy4aCHUM XIMIYHUN CKJIJl TIPCHKUX TOPIJ 1 NUISIXU MIrpallii XIMIYHUX €JIEMEHTIB Ha
3emui.
a) OioreoxiMisi; O)IrpyHTO3HABCTBO; B) 010XiMisl; T') TE€OXIMIS;
[IpaBuibHA BiMOBIb
2.3 Haii0inpin po3MOBCIOHKEHUN TIpOlleC PYWHYBAHHS IPYHTOBOTO MOKPHUBY, IO
BKJIFOYA€ BUHOC, TIEPEHOC 1 IePEBIAKIaACHHS IPYHTOBOT MacCH.
a) peKyJibTUBAILlis; 0) IeBereTallis; B) €po3is; T) JCeHYyJallis;
[TpaBuibHA BIINOBIAb
2.4 ]JliarHOCTHMKA, MPOTHO3 1 YOpaBJiHHS CTAHOM TIPYHTIB ab0 KOHTPOJIb 3apaiu
KEepyBaHHS PO3UIMPEHUM BIATBOPEHHSAM X POJOUOCTI.
a) 1omycK 0) ACAYKIiS B) JOCHIPKEHHS T') MOHITOPHHT;
[IpaBuibHA BiMOBIb
2.5 Cuctema npuiioMiB BIIHOBIICHHS W ONTUMI3aIlil MOPYIICHUX JIaH A TIB.
a) peKyabTuBallisl; 0) epo3is; B) nudy3is;
[IpaBuibHA BiMOBIIb
2.6 T'pynu TpyHTIB, IO YTBOPWIHCS Ha OJIHOPIMHUX Y JITOJOTIYHOMY abo
TeHETUYHOMY BIJHOIIEHHI Mopojax (Ha jecax, MOpEHI, allfoBii, T'PaHiTi, BalHAKY 1
T.1.).
a) BUJ IPYHTY; O)p13HOBU IPYHTY; B)pO3psiA IPYHTY T') MiJIBUJ IPYHTY;
[IpaBuibHa BIJINOBIAb
2.7 CnemudivHe 111 KO)KHOT'O ITPYHTOBOTO THITY CITOJIYYCHHS TCHETHYHUX TOPU30HTIB,
SIKe CKJIaJIa€ IPYHTOBUMN PO,
a) OynoBa IpyHTY; 0) CKJIaJICHHS IPYHTY; B) CTPYKTypa IPYHTY;
[IpaBuibHA BiJIMOBIb
2.8 30BHIIIHI TOPU30HTH TIPCHKUX MOPIT, /1€ MPOTIKAIOTh MPOLIECH BUBITPIOBAHHSI.
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a) ¢13u4HE BUBITPIOBaHHS; 0) KOpa BUBITPIOBAHHS, B)XIMIYHE BUBITPIOBAHHS,
[IpaBuibHA BiJIMOBIb
2.9 Micuesi mnpoBiHmiHI ((amiansHl) 0COOJUBOCTI KIIMATy 3yMOBIIOIOTH IOSBY
crienn(1YHUX MICIIEBUX O3HAK IPYHTIB 1 HaBITh ()OPMYBaHHS 1HIIIUX THUIIIB

a) 3aKOH BEPTHKAJIBbHOI 30HAJBHOCTI; 0) 3aKOH HIMPOTHOI 30HAJIBHOCTI;
B) 3aKOH (haIliaaIbHOCTI IPYHTIB;

[IpaBunbHA BiIMOBIIH
2.10 Apean ognoro abo JBOX 30HAJbHUX THIIIB IPYHTIB 1 CYHYyTHIX HOMy
1HTpa30HAJIBHUX IPYHTIB

a) IpPyHTOYTBOpPEHHS; 0) IPYHTOBUI PEXHM; B) [PYHTOBA 30Ha;

[IpaBunbHA BIAMOBIIH

TecToBe 3aB1anHs Ne3
(owiHIOETHCS B 5 OaiiB 3a MPaBUIIbHY BIAIOBIIb)
JIonoOBHUTH peyeHHs:
3.Ilpomec  XiMiYHOrOo  pyHHYBaHHS TIPCBKUX TOpi 1  MIHEpamiB, AKUH

CYIIPOBOJIKYETHCSI YTBOPEHHSIM HOBUX MIHEpAJIIB — 1€ BUBITPIOBAHHS.

3.2 Tlopoau, Kl YTBOPIOIOTBCS 3 OCaJOBHX Yy TJIMOOKHMX IIapax 3€MHOI KOpU MiA

BIUTMBOM BHCOKHX TEMIIEPATYp 1 BUCOKOTO THCKY — 1€ HOPOAM.

3.3 JliarHocTWKa, MPOTHO3 1 YIpPaBIiHHSA CTAHOM IPYHTIB a00 KOHTpPOJb 3apaju

KEpyBaHHS PO3UIMPEHUM BIATBOPEHHSAM X POJIOUOCTI MOHITOPUHT.

3.40cang mpoTtoyHux BOJ ab0 3aljaBHI HAHOCH, BIAKJIAJEHI MPU PpO3JIUBAX pIK
BIJIKJIQ IH.

3.5 31aTHICTh BOJIOTOr0 IPYHTY MPUIIUNATH A0 IHIIUX TUT — 1I€
Teopernune 3aBaanns Ne 1
(ouiHroeThes B 30 GaniB)
1.1 TpyHTH TPOIIYHHX CYXHX CaBaH.
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BapianT 18

TecrToBe 3aBmanns Ne 1
(BIITOBIIb OIIIHIOETHCS 32 JIBAALATH 11’ ITH OAJIbHOIO CHCTEMOIO, BUXOMYH 3 KIJILKOCTI
MpaBIJIbHUX BIAMOBIEH, a came 5 6alliB 3a OJHY IPAaBHIIbHY BIAMOBI/Ib)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:
1.1 OpraniyHa pe4oBUHA IPYHTY —
1.2 Koaryasimist —
1.3 XiMiuHA NOIIMHAJBLHA 3AATHICTH —
1.4 ®opmu BOAU —
1.5 IoBiTPONPOHUKHICTH —
TecToBe 3aBmaHHs No2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJIbLHY BIANOBIb:
2.1 Hayka mpo BHBYEHHS XIMIYHOTO CKJaJy >KMBUX OpraHi3MiB, y4acTb KHUBOI
pPEUYOBMHM 1 MPOAYKTIB 1i pPO3KIaAy B Ipolecax MIrpaiii, pO3CIIOBaHHA Ta
HaKOMMYEHHS XIMIYHUX €JIEMEHTIB.
a) 6ioreoxiMisi; 0) F(pyHTO3HABCTBO; B) 010XiMis; I') TEOXIMIS;
[IpaBuiibHA BiMOBIb
2.2 3aJIMIIKOBE HAKOTIMYEHHS B PE3yJbTaTi BUHOCY AKUX-HEOYb 1HIINX PEUOBHUH.
a) BIJIHOCHA aKyMYJISllisl pEYOBHH MPHU IPYHTOYTBOPEHHI; ©0) aOCOIIOTHA aKyMYyJIAIIis
PEYOBHH MPU I'PYHTOYTBOPEHHI; B) €pO3isi; T) JEHYAAIls;
[IpaBuibHA BiMOBIb
2.3 T'pynu TIpyHTIB, IO YTBOPWIUCA HA OJHOPIAHUX Yy JITOJOTIYHOMY abo
TeHETUYHOMY BIJIHOIIEHHI Mopojax (Ha jecax, MOpEHI, allfoBii, I'PaHiTi, BalHAKY 1
T.10.).
a) pI3HOBUJ IPYHTY; O) THII IPYHTY; B) PO3PSI IPYHTY T')BOJIOTOEMHICTb IPYHTY;
[TpaBuibHA BIINOBIAb
2.4 ]JliarHOCTHMKA, TPOTHO3 1 YHpPaBIiHHS CTAaHOM TIPYHTIB a00 KOHTPOJb 3apajiu
KEepyBaHHS PO3UIMPEHUM BIATBOPEHHSAM X POJOUOCTI.
a) 1omycK 0) ACAYKIiS B) JOCHIPKEHHS T') MOHITOPHHT;
[IpaBuibHA BiMOBIb
2.5 BnacTuBicTh TPyHTY OOMIHHO YM HEOOMIHHO TOTJIMHATH Pi3HI TBEP/l, PIAKI U
ra3ono/1i0Hi pe4oBHHHU a00 30UIBIIYBATH iX KOHIEHTPAIlI0 HA MOBEPXHI IPYHTOBHX
KOJIOIJHUX YaCTUHOK.
a) TOTJIWHAJIbHA 3/IaTHICTH, O) MeXaHIYHA TMOTJIMHAbHA 3JaTHICTh;, B) XIMIiuHA
MOTJIMHATIFHA 3/IaTHICTB;
[IpaBuibHa BIJINMOBIAb
2.6 Kosoinu, ki MOXKYTh MEPEXOUTH 13 30110 B IeJib 1 HaBMAKH.
a) HE3BOPOTHI KOJI0iix; 0) 3BOPOTHI KOJIOIAU; B) KOATYJISIIIS;
[IpaBuibHa BIJINOBIAb
2.7. BMicT B I'pyHTOBOMY MOTJIMHAIbHOMY KOMIUIEKCI JIY’KHUX Ta JYKHO3EMEJIbHUX
ioH1B (Ca, Mg, Na, K), B Mr — exB/100 1 rpyHTYy.
a) ctyminb HacudeHocTi ocHoBamu (CHO); 6) emuicTs nornunanus (€11);
B) cyma BBiOpanux ocHoB (CBO);
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[IpaBuibHA BiJINOBIb
2.8 BuHOC peuoBHUH 3 CyIIll B MOPsI, PIKH, OK€aHH, BOJOUMHMIIA, aTMOChepy..
a) moTik; 0) 3aMmillleHHs;  B) €po3is; T) JCHYyJallls;

[IpaBuibHa BiJIMOBIb
2.9 Benuka rpymna IPYHTIB, IO PO3BHUBAIOTHCA B OJHOTHIIOBUX O10JIOTIYHUX,
KJIIMAaTUYHUX, TIIPOJOTIYHUX YMOBax 1 XapaKTepU3YIOThCS SCKPAaBUM IPOSBOM
OCHOBHOTO TIPOILIECY TPYHTOYTBOPEHHS MPH MOXKIMBOMY CIIOJyY€HHI 3 1HIIMMH
porecamu.

a) MATUI IPYHTY; ©O) TUI IPYHTY; B) PiA IPYHTY; T) MiJABUJ IPYHTY;

[IpaBunbHA BiMOBIIH
2.10 opoxau, siKi yTBOPUIIUCH 13 CHIIIKATHUX PO3ILIABIB.

a) MarMaTH4H1 opou; 6) MeTamopiyHi MOPOJHU; B) OCAIOBI OPOIH;
[IpaBuiibHA BIJIMIOBIIb

TecroBe 3aBnannsa Ne3
(owiHIOETHCS B 5 OajiB 3a MPaBUIIbHY BIJIOBIIH)
JIonOBHUTH peyeHHs:
3.1 I'pynu rpyHTIB y MeXax MiJATUITY, sIKICHI TEHETUYHI OCOOJUBOCTI SIKMX 00YMOBJICH1
BIUTUBOM KOMIUIEKCY MICIIEBUX YMOB, CKJIaJOM TIPYHTOTBOPHUX TMOPIJ, CKIIAIOM 1
pO3TallyBaHHSIM IPYHTOBHUX BOJI, PEIIIKTOBUMHU O3HaKaMHu CyOCTpaTy (COJOHIIIOBATI,
COJIOHYAKOBI, OCOJIO/IlJIl, KOHTAKTHO-TJICMOBI, 3aJMIIKOBO-JIYrOBi, 3aJIMIIIKOBO-

M1J130JIUCT1 ITPYHTH) IPYHTY.
3.2 KoHil npupoAHiii 30H1I BIANOBIJA€ CBIM 30HAJIBLHUNM TUIl TPYHTY — II€ 3aKOH
30HAJIBHOCTI.

3.3 IIpoueHTHUI BMICT B HbOMY 30JIbHUX €JIEMEHTIB — 1Ie TOpdy
3.4 Cucrema npuitoMiB BiIHOBICHHS i ONTHMI3allii MOPYIIEHUX JaHAMIAPTIB —
3.5 BUHOC pe4oBUH 3 CyIlli B MOPSI, PiKK, OK€aHHU, BOJOMMHUILA, aTMOC]epy — 1€
Teopernune 3aBaanns Ne 1
(ominroeThes B 30 GaiB)
1.1 TpyHTH TPOIIUHMX HAIIBIIyCTENb i IYCTENb.
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BapianT 19

TecrToBe 3aBmanns Ne 1
(BIITOBIIb OIIIHIOETHCS 32 JBAAMATH I’ ITH OAJIBLHOIO CHCTEMOIO, BUXOMYH 3 KIJILKOCTI
MpaBWJIBHUX BIATIOBIJEH, a came 5 6alliB 3a OJHY IPaBHIbHY BIAMOBI/Ib)

JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:
1.1 Cxaanenns —
1.2 I'pynToBuii npodian —
1.3 Kopa BUBIiTpIOBaHHSA -
1.4 MaTtepuHcbKi mopoau —
1.5 EoJi0Bi Bigkaaam —

TecToBe 3aBaaHHA No2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJIbLHY BIANOBIb:

2.1 XiMiuHU# NIpoliec MPUEIHAHHS BOAM 10 YaCTUHOK MIHEpAJIiB.
a) mentu3auisg; 0) rigparaiis; B) ryMidikaris;
[IpaBuibHa BIJINOBIAb
2.2 Konoinu, AK1 y MOTEHU1aI-BU3HAYAI0UOMY IIIap1 MAIOTh HETATHUBHO 3apsI>KEHI 10HU
i H+.
a) aruoinu; ©) 6a30imM; B) KOAryJsilis;
[IpaBuibHA BiMOBIb
2.3 3pmatHICTh TPYHTY 30UIbIIYBAaTH KOHIIGHTPAIII0 MOJEKYJ PI3HMX DPEUYOBHMH Ha
MOBEPXHI TOHKOJUCIIEPCHUX YACTHHOK.
a) oOMiHHa TOTJIMHAJbHA 37aTHICTH; O) (i3WyHa TOTIWMHAIBHA 3/1aTHICTH,  B)
IPYHTOBUH MOTJIMHAJILHUN KOMILIEKC;
[TpaBuibHA BIINOBIAb
2.4 ]JliarHOCTHKA, TPOTHO3 1 YHpPaBIiHHS CTAaHOM TIPYHTIB a00 KOHTPOJb 3apajau
KEepyBaHHS PO3UIMPEHUM BIATBOPEHHSIM iX POIIOYOCTI.
a) 1omycK 0) ACAYKIiS B) JOCHIDKEHHS T') MOHITOPHHT;
[TpaBuibHA BIINOBIAb
2.5 CriBBIITHOIIEHHS M1 PO3KJIaJICHUM OpraHIYHUM MaTepiajioM (TEeMHOI aMOp(HOI0
Maco0) 1 TUM, SIKHI 30epir CBOIO POCIMHHY KJIITHHHY CTPYKTYDY.
a) 30HAIBHICTH TOpdy; ©) cTymiHb po3kiangy Topdy; B) ToppoyTBOpEHHS;
[IpaBubHA BiMOBIIb
2.6 CyKymHICTh TPYHTOBHUX 30H 1 TIPCBKMX TIPYHTOBHX TMPOBIHIIINA, 00'€THAHUX
MOMIOHICTIO paiallifHUX 1 TEPMIYHUX KIIMATHYHUX yYMOB (MOJSPHUM, OOpeaTbHUIA,
cy00opeanbHuid, CyOTPOMIYHUMA, TPOIIIYHUN).
a) IpyHTOBO-reorpadiuHe pailoHyBaHHS; O) IPYHTOBO-OIOKIIMATHYHHMM TOSIC ; B)
I'PYHTOBA 30HA;
[IpaBuibHa BIJINOBIAb
2.7 T'a3u ¥ neTKi OpraHiyHi CIOJYKH, aJcOpOOBaHI IPYHTOBHUMHM YAaCTMHKAMHU Ha ix
MTOBEPXHI.
a) pO34YMHHE IPYHTOBE MOBITPs; 0) 3allleMJIeHe IPYHTOBE IMOBITPs; B) afcopOOBaHE
IPYHTOBE TOBITPSL; T') aICOPOOBAHE IPYHTOBE MOBITPS
[IpaBunbHA BiMIOBIIH
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2.8 Cucrema npuiioMiB BIIHOBJICHHS i ONTUMI3allli MOPYIIEHUX JIaHAma]TiB.

a) peKyJibTUBAIlls; 0) epo3is; B) Audy3is;

[IpaBuibHA BiJIMOBIb

2.9 TI'pynmu TpyHTIB, IO YTBOPWIHCS Ha OJHOPIAHUX Y JITOJOTIYHOMY abo
T€HEeTUYHOMY BIJHOIIIEHHI mopojdax (Ha Jjiecax, MOPEH1, alioBii, rpaHITi, BaIHIKY 1
T.J.).

a)BUJI IPYHTY; O)pi13HOBU IPYHTY; B)PO3pSA IPYHTY T) MiABUJ IPYHTY;

[IpaBunbHa BiIMOBIIH
2.10 Bunoc peyoBHH 3 CyIIl B MOPs, piKH, OKEaHH, BOAOWMHUIIIA, aTMOc]epy..
a) MoTiK; O) 3aMillIEHHs;  B) €pO3is; T) ACHY/IAIlis;

[IpaBunbHA BIAMOBIIH

Tecrose 3aBranns Ne3
(owiHIOETHCS B 5 OaiiB 3a MPaBUIIbHY BIAMOBI/b)

JIonoOBHUTH peyeHHs:
3.1 3paTHICTH I'PYHTY HpH B3a€EMOJIi 3 pO3YMHAMM COJIEd BecTH cebe sk ciabka
KHCJIOTa KHUCJIOTHICTb.
3.2 Po3ramoBaHa B NepHioMy BijJ MOBEPXHI MOCTIHHOMY BOJOHOCHOMY T'OpPH3O0HTI

BOJA.
3.3[1epemineHHs ra3iB BIAMOBIIHO J0 MapIiaJbHOTO THCKY — 1€
3.4 Bigknaad mMyXKOTO YJIaMKOBOTO MaTepially, SIKHi yTBOPHUBCS JIbOJOBUKOM, IO
pyxaBcs — e
3.5 ®pakuist IpyHTY, IO CKIAAAETHCS 3 yJIaMKIB IEPBUHHUX MIHEpAJiB, MEpII 3a BCE
KBaplly Ta MOJIbOBUX ILIATIB — L€
Teopernune 3aBaanns Ne 1

(ouiHroeThes B 30 GaniB)

1.1 3annaBHE IpyHTOYTBOPEHHS.
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BapianTt 20

TecrToBe 3aBmanns Ne 1
(BIITOBIIb OIIIHIOETHCS 32 JIBAALATH 11’ ITH OAJIbHOIO CHCTEMOIO, BUXOMYH 3 KIJILKOCTI
MpaBWJIBHUX BIATIOBIJEH, a came 5 6alliB 3a OJHY IPaBHIbHY BIAMOBI/Ib)
JlaTi BU3HAYEHHSI HACTYITHMM TepMiHaM:

1.1 T eoximist —

1.2 OkyJabTYpIOBAHHSA IPYHTIB —.

1.3 Iudy3isa —

1.4 TloBiTpsiHo-i3u4Hi BJIACTUBOCTI IPYHTIB —

1.5 AkTyajibHa KHCJOTHICTH IPYHTY —

TecToBe 3aBaaHHA No2
(oLiHIOETHCS B 2 0aIu 3a NpaBUIIbHY BIJAIMOBI/Ib)
3HaliTH NPaBUJIbLHY BIANOBIb:
2.1 CriBBIIHOIIEHHS M1 PO3KJIaJICHUM OpPraHIYHUM MaTepiaioM (TEeMHOI aMOp(HOIO
Maco10) 1 TUM, SIKHi1 30€pir CBOIO POCIMHHY KJIITUHHY CTPYKTYDY.
a) 30HAJIBHICTB TOPQyY; ©) CTymiHb po3KiIanay Topdy; B) TOppOyTBOPEHHS;
[IpaBuibHa BIJINOBIAb
2.2 CyKymnHICTh TPYHTOBUX 30H 1 TIPCBKMX TIPYHTOBHUX TMPOBIHIIIN, 00'€THAHUX
noMIOHICTIO palallifHUX 1 TEPMIYHMX KIIIMATUYHUX YMOB (TIOJISIpHUM, OopeanbHUuM,
cy00opeanbHuid, CyOTpOMIYHUMA, TPOIIIUYHUN).
a) TpyHTOBO-Teorpadiune paioHyBaHHS; ©0) IPYHTOBO-OIOKIIMATHYHUN TOSC;, B)
IPYHTOBA 30HA;
[IpaBuibHA BiMOBIb
2.3 l'a3u ¥ neTki opraHiuHi CIOJYKH, aJcopOOBaHI IPYHTOBUMH YaCTHHKAMU Ha iX
MTOBEPXHI.
a) pO34YMHHE IPYHTOBE MOBITPs; 0) 3allleMJIeHe IPYHTOBE MOBITPs; B) aicopOOBaHE
I'PYHTOBE MOBITPS; T') aICOPOOBAHE IPYHTOBE MOBITPS;
[TpaBuibHA BIJINOBIAb
2.4 ]JliarHOCTHMKA, TPOTHO3 1 YHpPaBIiHHS CTAaHOM TIPYHTIB a00 KOHTPOJb 3apajau
KEpyBaHHS PO3UIMPEHUM BIATBOPEHHSM X POJIOUOCTI.
a) 10ImycK 0) ACAYKIlS B) JOCHIDKCHHS T') MOHITOPHHT;
[IpaBuibHA BiMOBIIb

2.5 I'pynu IpyHTIB y MeXax THIy, IO SIKICHO BHPI3HSIIOTHCSI NMPOSIBOM OCHOBHOTO 1
J0JJaTKOBOTO MPOLECIB IPYHTOYTBOPEHHS, YacTO MiJTUIM IPYHTIB BUIUISIOTHCS SK
MepexiiHi YTBOPEHHs MK OMu3bKuMU (TeorpadiqHo a00 TeHETUYHO) TUIIAMU TPYHTIB.
a) BUJ IPYHTY; O) MiATHUII TPYHTY; B) P11 IPYHTY;

[IpaBuibHa BIJINMOBIAb

2.6 Apeayt momMpEeHHs YiTKO BU3HAYCHOTO Py BEPTHKAIBLHUX IPYHTOBHX 30H, SIKUN
3YMOBJICHUM TOJOKEHHSAM TIPCbKOI KpaiHW B CHUCTEMI TPYHTOBO-010KJIIMaTUYHUX
oOnacTei.

a) TPYHTOBHM paiioH; 0) IPYHTOBHUI OKPYT; B) rpChbKa I'PyHTOBA MIPOBIHIIIS;
[IpaBuibHA BiJIMOBIb
2.7 CyKymHICTb KOMIIOHEHTIB (€JIEMEHTIB), sIKl 3HAXOAThCS Y TIEBHUX BITHOIIEHHSX 1
3B'sI3KaX M1k COOOI0 i yTBOPIOIOTH BU3HAUEHY €AHICTD 1 LITICHICTD.
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a) mpupojHa cuctema; ©0) QyHKIIIOHYBaHHS CUCTEMH; B) JACHYAIIis;

[IpaBuibHA BiJIMOBIb

2.8 HaiiGiapn po3MOBCIOKEHUN TpolleC PYHHYBaHHS TIPYHTOBOT'O TOKPHUBY, IO
BKJIFOYA€ BUHOC, IEPEHOC 1 MEPEBIIKIACHHS IPYHTOBOT MacH.

a) peKyJbTUBAIlIS; O) IeBereTallis; B) €po3is; T) JCeHYyJallis;

[IpaBuibHA BiJIMOBIb
2.9 3anoBHEHHS BOJAOIO BUTBHUX IMOP IPYHTY MiJ BILTUBOM COPOLIMHUX, MEHICKOBHX,
rpaBiTalliiHUX CUJI 1 TPajl€eHTa HAIOPY.

a) pinpTpamis; 0) iHQIIBTpaLisl TUII TPYHTY;  B) BOJIOTOEMHICTH IPYHTY;

[IpaBunbHA BiMOBIIH
2.10 IoripiieHHs BIaCTUBOCTEN IPYHTY, SIKi BIULTUBAIOTH HA HOTO POIOYICTb.

a) HETOBHE BIITBOPEHHS POJIOYOCTI; 0) MPOCTE BIATBOPEHHS IPYHTY; B)
PO3LIMPEHE BIATBOPEHHS POIIOYOCTI;

[IpaBwmiIbHA BIJIITOBIIb

TecroBe 3aBranns Ne3
(owiHIOETHCS B 5 0aliB 3a MpaBUIbHY BIIMOBIb)

JIonOBHUTH peyeHHs:
3.1 [TIlpomec XIMIYHOTO pyHHYBaHHS TIPCBKUX TOPI 1 MIHEpamiB, SKUH
CYIIPOBOJIKYETHCSI YTBOPEHHSIM HOBUX MiHEpaJIiB BUBITPIOBAHHS.
3.2 IlpeacrtaBieHi MopeHaMH, (DIIIOBIOMIAIIAIBHUMU Ta JIbOJOBUKOBO-O03€PHUMHU
BIIKJIaaMuU BIJIKJIa/IH.
3. 3 Cymapnuii 06'eM ycix MOp MiXK YacTKaMH TBEpHAOi (a3u OJUHHIN 00'eMy IPYHTY,
BUPaKEHUH y IPOLIEHTAX IPYHTY.
3.4 CuHTe3 TYMYCHHX PEYOBHHH Y TPYHTI — I1€
3.5 Konoiau, siki y noTeHI1al-BU3HAYAI0UOMY 1Iapl MalOTh HETATUBHO 3apsAJKEH1 10HU
u H+ —1e

Teopernune 3aBaanns Ne 1
(ominroeThest B 30 GaiB)
1.1 3aconeHi IpyHTH, COJIOHYAKH.
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KJIIO4YI 10 TECTIB

Kuirou npaBWiIbHHUX BiiNOBieil 10 TecTOBOr0 3aBAaHHsA Ne2

Bapianr/ 213/4(5/6|7|8(9|10|11|12|13|14|15|16|17|18{19]20

NUTAHHS
1 al6|lajal6|a|0laja|06|T|a|a|a|0|060|a|0b|0
2 6/B|6/B|B|O|a|O|B|a|06|0|B|a|r|T|a|a]|6b
3 rialp|6la|6|6|laja|B|la|a|B|O0|a|B|B|O|T
4 a/6la|l6lalaj|a|6| 0| O0O|B|B|a|O6|B|T|T|T|T
5 B|r|iajrjaj6la/lB|a|a|0|0|laja|B|ala|0]|O0
6 r/Blalala|Blajlaja|0|0O0|r|a|0|B|B|O|O]|B
7 6|6/B|O|r|al6/6|06O|a|ajalala|0|a|B|T]|a
8 alalalala|alala|B|0O|a|060|0|06|a|0|T|a]|B
9 r B|6/6la|jB|6|B|a|B|O|a|0|B|a|B|O|B|O
10 6|lala|6|ala|B|/B|O|a|a|B|O0O|O0O|B|B|a|T]|a
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