[IPESEHTALIMN

10 KypcCy
«[TOYBOBEJIEHUE»

HIHIEHNUYHUKOB b.D.



[TOUBA —
CAMOCTOATEJIbHOE
ECTECTBEHHO-
MCTOPUYECKOE TEJIO
[MPPOOblI BOSHVKLLEE B
PE3YJIbTATE
BSAMMOOENCTBUSA
PA3JTIMYHbIX PAKTOPOB
[TOYBOOBPA3OBAHUA.



dakTopbl
no4yBoobpasoBaHUS:
Knnmar, penbe,
noysoobpasyroLime
nopoabl, buoTa, Bpems.



[louBEeHHaa cuctema — 3710
yeTblpexdasHasd
rereporeHHas gMuHamMmmn4yeckas
cucTemMa, B npouecce CBOEro
Pa3BUTUA POpPMUPYIOLLLIAA
NOYBEHHbLIN NMPOdUIb.



[louBeHHbIE Pa3bl —
KOMMNOHEHTbLI COCTaBnAoLmne
NoOYBEHHOE Tero: TBepaas gasa,
Xngkast dasa, rasoobpasHasa gasa,
XnBas pasa.



TBeppada asa no4ys
npeacraBrneHa MMHepanbHOU U
opraHM4eckomn 4YyacTaMu No4B..



yKnagkaa goasa nouB
npeacrtaBneHa NoYBEHHbIM
PACTBOPOM codepaLlm
PACTBOPEHHbLIE COJIN, KUCIOTHI,
opraHo-MMHepanbHble cCoOeaNHEHUS.



[[a3000pa3Hasa pasa nous
npeacTtaBrieHa
YINEKNCNbIM ra3om U
OPYrMmm rasamu,
HaxoOsLWMUMUNCA B
NOYBEHHOM Tene.



JXnBas pasa NnoyB —
COBOKYMHOCTb
KOPHEWN paCTeHUW,
MWUKPOOPraHM3moB U
NOYBEHHOU (PayHbI.



[louBEHHBLIN NPOMPUIb —
COBOKYIMHOCTb
OTAENbHbIX TeHETUYECKUX
FOPU3OHTOB.



[TouBOOOpa3ytoLlas nopoaa
— NOBEPXHOCTHbIE
reonorn4yeckmne oTnoXeHus,
KOTOpble ABNSAIOTCH
MUHEepanbHOU OCHOBOWU ANA
obpa3oBaHUSA MNOYBEHHOIO
npoun4.



[ lo4BEHHbLIN TeHETUYECKUU
[OPUSOHT —
O4HOPOAHbLIN CNOU B COCTaBe
NOYBEHHOIo NpoMun4,
XapaKkTepusyrLmmnca
onpeaeneHHbIMU
MopdoonormMyecknmm
Nnpu3HaKamum.



Mopdoonornyeckmne npmu3Haky noys
— yepeagoBaHMe ropm3oHTOB U UX
MOLLHOCTb; UX LIBET,
rpaHyrnoMeTpu4eckn cocTas,
BMaXXHOCTb, CTPYKTYpa, CINoXeHue,
Hanu4yne BKIYEeHUN,
HOBOODOpa3oBaHUW, pacnpegeneHne
KOpPHEW.



[ paHYNNOMETPUYECKNN COCTAE
No4yB
— 9TO coaepxaHue (B %)
MeXaHU4YeCKnx 4yactumu
PA3HOU Pa3MEPHOCTMW.



ArperaTtHbI COCTaB MOYB —
COBOKYMHOCTb NOYBEHHbIX
arperaToB pa3HOW pa3MeEPHOCTU U

doopMbl.



MunHepanorm4eckmm coctaB MOYB —
COBOKYMHOCTb pPasfinYHbIX
MUHepanoB, NpeacTaBleHHbIX
nepBUYHbIMU N BTOPUYHbIMW
(CUHOHUM — TMIUHUCTbLIMW)
MUHepanamu.



XUMUNYECKMN COCTAaB NOYB — 3TO
COBOKYMHOCTb XUMNYECKNX
3NEeMEHTOB.
Pa3nnyatoT: BalloBOU XMMUYECKUN
COCTaB; XMMNYECKUIN COCTaB
opraHn4Yeckom 4actm U XMMMYEeCKUA
COCTaB NMO4YBEHHOIO pacTBopa.



30rbHbIM COCTaB PacTEHUN
XapaKkTepmn3yeTcsd XMMNYECKNM
COCTaBOM 351IEMEHTOB, KOTOPbIE
OCTalOTCS B 30S1€ MOCIE CXUraHus
pPaCTEHUN.



[ lo4BEHHbIE TEHETUYECKUNE
FOPU3OHTbI ABNAIOTCA COCTaBHOW
YacTblo NMpeodpaszoBaHHOM
no4ysoobpasyoLen Nopoabl.



B coctaBe No4BeEHHOIo NPodmuUns
BbIOENAOTCA crieqytoLme
reHeTnyeckme ropnsoHTbl: A0
(nogctunka); A1 (akKyMynaTUBHO-
rymycoBbin); A2 (noasonuctein); B
(nnntoBuanbHbIN); G (rneesbin); C
(moyBooOpa3yroLaa nopoda);
nepexogHblie rOPU30OHTH
(Hanpumep, AB).



OpraHn4yeckoe BeLLEeCTBO MOYB —
COBOKYMHOCTb CneundouyecKknx u
Hecneundnyeckmnx opraHN4ecKkmnx
BELLLECTB MNMoYB, 3a UCKIMIYEHNEM
XXNBbIX OPraHM3MOB U NX OCTATKOB,
He yTpaTUBLLMX KNEeTOYHOoe
CTPOEHMeE.



[ yMyCOBbI€ KUCIMOThbl — 3TO
Npon3BoOAHbIE T'YMUMPUKALINA
OpraHN4YecKnx OCTaTKOB PaCTUTENbLHOIO
N XKUBOTHOIO NPOUCXOXAEHUSA. OTO
cneumunyeckmne BbICOKOMOSEKYNAPHbIE
OpraHU4yecKne KUCnoThbl B COCTaBe
KOTOPbIX BblAENAT ryMUHOBbLIE
KNCINOThiI,
doynbBOKNCNOTLI Y T'YMUHBI.



dynbBaThl
— 3TO PYIIbBOKUCNOTLI, CBA3aHHbIE
C KaTUOHaMu (Kanbuun, MarHmm,
arntoMUHUN, XKENE30).
dynbBaThl pacTBOPUMbI B BOAE U B
BUOEe pacTBOPOB NnepeasuraroTcs B
NOYBEHHOW TOrLLE.



[yMaTbl — 3TO N'YMMUHOBLIE KUCIOTHI,
CBsA3aHHble C KaTUOHaMU (KanbLuuu,
MarHmmn, antoMMHUK, XXeneso).
HepacTBopuMbI B BOJE,
PacTBOPUMbI B LLiESTOYaXx.



[ YMUHOBbIE KUCIOTbI OTNINYaloTCA
OT (PYINbBOKUCIOT CBOMM COCTaBOM,
CBOMCTBaMU, B YHAaCTHOCTMWU,
CNOCOOHOCTbLIO 0O0pa30BbLIBATL C
Kanbuuem n MmarHuem
HenoaBWMXHblE COeAUHEHUS.



Okpacka no4s ObIBAET: YEPHOMN,

cepoun, benoun, bypon, KpacHow,

XXenTtou, ronyobon ¢ pasnnyHbIMun
OTTEHKaMMW.



Okpacka noys obycrnaennBaeTcs
cogepXaHUeM pasnnyHbIX BELLECTB
B no4yse: benas — Hann4nem
KpemMHe3ema 1 KapboHaToB
KanbLuusi, MarHus; YepHasa n cepas
— coepXXaHmem rymyca; KpacHas,
Oypasa — cogepKaHMeM OKUCHbIX
doopM Xeneaa; ronybas, CUHASA —
HaNMM4YNEM 3aKUCHbLIX dOOPM XKeneaa.



[ louBEeHHbIE Komnmnounabl — 3TO
YacTULbl NOYB MMEIOLLMNE pa3Mep
meHee 0,0001 mm.

Cpean HUX BblOEeNstoTCS
opraHn4yeckne, MMHepanbHbIe,
opraHOMMHepanbHbIe MOYBEHHbIE
Konnouaeobl.



B cocTtaBe nNo4YBeHHOro Kosnounaa
BblOenaoT: 4400,
noTeHuuanonpeaensatoLmmn cnou,
nexalinn HenocpeacTtBeHHO Ha
a4pe U Criovt KOMMEHCUPYIOLLINX
MOHOB, NneXxawimn Ha
NnoTeHuunanonpegenatoLiem croe .



[ louBEeHO- NornoLwtarLmnm KoOMMekc
(MNK)— 3TO COBOKYMHOCTb
OTAENbHbIX MOYBEHHbLIX KONNMONAOOB.



[lornoweHHble U ooMeHHbIe
KaTUOHbI — 3TO OAHO, ABYX U
TPEXBANEHTHbIE KaTUOHbI, KOTOPbIE
obOpa3yloT Cron KOMMEHCUPYHOLLNX
MOHOB.



OOMeHHOEe MornoweHne KaTUMOHOB —
3TO BXOXOeHne KaTUOHa B Criou
KOMMNEHCUPYIOLLNX NOHOB, OTKyda

BbITECHAETCS 3KBMBANIEHTHOE
KONMMYEeCTBO APYroro KaTmoHa —
nponcxoanut ooMeH KaTUoOHaMMU

MeXay NoYBEHHbIM PaCTBOPOM U
CITOEM KOMMEHCUPYHOLLIX MOHOB.



HeobmeHHOe nornoweHue
KaTUOHOB — 3TO
BXOXOEHWe KaTUOHa B
noTeHumanonpeaenaoLmnn
Crou Konsionga n ero
NPOYHOE 3aKpenneHne B
HEM.



HacbllWeHHbIe NOYBbI — NOYBLI B
coctaBe [1['1K KoTopbIX
npeobnagarT KaTUOHbI KanbLUUS
N MarHusg, a HeHacblLWEHHbIE
MOYBbI — NOYBbI Y KOTOPbIX B
coctaBe [11K npeobnagatoT
BOOOPOA N antOMUHUMN.



EMKOCTb NOrmnoLweHus
NOYBEHHOIo Konnoumaa-
9TO CyMMa NOrMoOLeHHbIX
OCHOBaHUU 1 BOOOpoOaa.



[louBEHHAA KNCIMOTHOCTb — 3TO
KOHLUEHTpaLUna NOHOB BOAOpOaa
B NOYBEHHOM pacTBOpeE.
OHa nsmepsetcs BennimnHom pH.
BblaenarT akTUBHYIO
(aKTyanbHyl0) 1 NOTEHLUMATBbHYIO
KUCIOTHOCTb.



AKTUBHASA KUCINMOTHOCTb — 3TO
KOHLIEHTpaLna NOHOB
BOAOpOda B NOYBEHHOM
pacTBOpe.

Ha npaKkTuke onpegendaeTca
B BOHOW BbITAXKE N3 NMO4YB U
n3mepaeTca Benm4ynHom pH
BOOHbIW.



[loTeHumanbHasa KUCNOTHOCTb — 3TO
KUCNOTHOCTb, NPOABNAIOLLAACA NP
B3aMMOOENCTBUU NOYBbI C
HEUTPanbHbLIMU UMK
rMOpPoONNTUYECKN LLENOYHbBIMU
conamMmun. OHa BKIMHOYaET OOMEHHYIO
N TMOPONUTUYECKYHO KUCNOTHOCTb.



ObOMeHHast KUCIMOTHOCTb — 3TO
cogepxaHue B no4yse OOMEHHbIX
MOHOB BOAOPOAA N artOMUHUA.
OHa nosBnsieTcs npu
B3aMMOOENCTBUU NOYBbI C
HeWUTpanbHOW COMblO ( B MpaKTuke
ncnonb3yetca 1H pacteop KCI).



[ ngponuTnyeckas KUCNOTHOCTb
obycnasnmBaeTca MoOHaMn
BOOoOpoAa U antoMUHNS,
oOHapyXnBatoLmecs B pesynbrare
B3aMMOOEUNCTBUSA MOYBbI C
YKCYCHOKUCIbIM HaTpUemM.



Llleno4yHOCTb no4B — 3TO
coaep’kaHne B NOYBEHHOM
pacTBOpe rMapoKCuMn-mMoHOB.



by®mepHOCTb NOYBbI —
CNOCOOHOCTbL MOYBbI NPOTUBOCTOATL
M3MEHEHUIO peaKLunn noYBEHHOro
pacTBopa uUimn cnocobHOCTb
NOYBEHHOIO pacTBOpa COXPaHATb
YCTAHOBUBLLYIOCS peakLuto cpeabl.



Tunbl BOOHOro pexxnma no4ys
no A.A. Pope:
MepP3rOTHbIN, MPOMbIBHOWN,
nepunoan4veckn NpomMbIBHOMN,
HENPOMBLIBHOW, OECCYKTUBHO-
BbIMOTHOW, BbINOTHOMN.



ABTOMOP®HbLIE MOYBbI — NOYBHI,
3aHMMatoLLme NoBbILLEeHHbIE dOPMb
penbed@a, BOAHbIN PEXUM KOTOPbIX
3aBUCUT TONTbKO OT aTMOCMEPHbIX
ocagkoB. ABTOMOPdoHbIE NOYBbI
— 3TO HeE3aBUCUMBbIE,
CaMOCTOATENbHbIE MOYBHbI.



[ MgpOMOP®HbIE NOYBbI — 3TO
NOYBbI, 3aHMMaloLLME MOHUXKEHHbIE
ANEMEHTbI penbe@a, BOAHbLIN
PEXMNM KOTOPbIX onpeaensaeTcs
PYHTOBbLIMW BOAaMU U
aTMocdepHbIMU OCcaaKaMW.

[ MapoMOp@HbIE MOYBLI ABMAIOTCHA
noyBamMm U30bITOYHOIO
yYBNaXXHEeHUS.



TakcoHoMU4eckne eguHuLbI
NOYBEHHOW KnaccumuKaLmnn:
TUN, NOATWM, poAd, BUA,
PA3HOBUOHOCTb.



Tun no4YBeHHOro nNpodouna — aTo
OAHOTUMNHOCTb Habopa N covYeTaHUs
NOYBEHHbLIX TEHETUYECKUX
FOPU30OHTOB.
Pasnu4yatoT
HeOnddPePEHLIMPOBAHHBLIN U
OndopepEeHLMPOBaAHHBLIN
NOYBEHHbIE NPpOMPUNA.



Tunbl TeMnepaTypHoOro pexmma
MOYB:
MepP3MnOTHbIN, ANUTENBHO-
Ce30HHOoMNpoOMepP3aroLLnW,
ce30HHOoMNpoOMepP3aroLLnu,
Henpomep3atoLLUn.



[TouBOOOpPAa3oBaHME — 3TO NPoLECC
o0Opa3oBaHUSA NOYBbLI U3
MaTepUHCKOM nopoabl noa
BIMUAHMEM BO3OEUCTBUSA HA HEE
OMOTbI U NPOAYKTOB UX
MeTabonuama u pacrnaga, a Takke
KnumaTta, penbedoa n BpeEMEHMN.



Tnn noyBoOOpasoBaHUA — eAUHCTBQ
HanpPaBnNeHHOCTU U HaNPSXXEeHHOCTU
NPOLECCOB Pa3rioXXeHUs, CUHTE3a U
Murpauun. PasnmyaroTt cnegyrouine
TUMNblI NOYBOODOPA30BaHUS:
O0EPHOBbIN, NOA30NMUCTLIN,
OONOTHbLIN, YEPHO3EMHDbIWU,
OypO3eMHbIN, CEPO3EMHBIN,
KpaCHO3EeMHbLIN U Ap..



[louBeHHaA 30Ha — LUMPOTHLIN MOAC
CYLLUU 3eMIN, XapaKTepusyoLnnca
OTHOCUTENbHbLIM €ANMHOODPAa3nNEM
yCoBMM No4YBOOOpa3oBaHUA U
rocnoaCcTBOM Ha TeppUTOPUN
oOLLero Tuna No4YBoodpa3oBaHUSA C
onpeaeneHHbIM CNeEKTPOM TUMOB
NOYB.



[TouBEHHAas! MPOBUHLIUSA — YaCTb
NOYBEHHOW 30HbI, OTNMNYarLLasACH
CBOMMUN OCODEHHOCTSAMU YCIIOBUN
no4yBoobpasoBaHMs OT 30HANbHOIO

no4yBoobOpa3oBaHUS.



A30HalnbHbIE MOYBbI —
cnabopa3BuUTble NMOYBbLI XOPOLLO
COXpaHUBLLME MPU3HAKN NCXOOHOU
no4ysoobpasyoLEen Nopoabl.
BcTtpeyatotcs B Ntobom 30He.



VIHTpa3oHanbHble NOYBbI —
NONHOPAa3BUTbIE NOYBbLI AaHHOW
NOYBEHHOW 30HbI, UCMbITbIBAKOLLNE
BNUSHWE NOKaNbHOro pakropa
No4yBOreHesa.



HomeHKknaTypa noys — Hay4yHoe
HanpasreHne B No4YBOBeOEHUN,
3aHMMaloLeecsa Bonpocamm
Ha3BaHMA NOYB.



[1Tnogopoane no4vB —
CNOCOOHOCTb NOYB YOOBNETBOPATL
NoTPeOHOCTb pacTeEHUN B BOJE,
nuLLLE N BO3OYXeE.



ONEeMEHTapPHbIE
noyBoobpasoBaTerbHble MPOLECCH
— 3TO rMaBHble cOCTaBsAOLNE
no4yBoobpa3oBaTeNibHbIX NPOLIECCOB
B X KOHKPETHbIX MPOSIBIIEHUSAX.



.I'l. TepacnmoB un
M.A. [ na3oBcKkas BbIOENAT TPU
rpynnbl arieMeHTapHbIX NPOLIEeCCOB
noysoobpasoBaHua (Al1):
1) npouecchl npeBpaLleHns
OpraHM4ecKoro BellecTBa,;
2) npoLecchl npespaLleHns
MWUHEepanbHOW YacTu NOYB;
3) Murpauua n nepepacnpeneneHme
NOABMXHbIX BELLECTB B npeaenax
MOYBEHHOro npoduns.



ONEeMeEHTapHbIe MpoLEecchl
no4yBoobpas3oBaHuUS
OCYLLECTBNAOTCA bnarogaps
KOMMEKCY NPOSABNEHUS
MUKPOOKMONOrn4yeckux,
ONOXNMUNYECKUX N XUMNYECKUX
NPOLECCOB.



Munkpobuornormnyeckme npoLecchl B
noYyBax OCYLLECTBNAIOT pPa3fioXKeHNE
N MUHEpPanM3aLno opraHN4YecKmnx
OCTaTKOB A0 UX COCTaBNAOLWMX, a
TaKXe aKkTUBHO BO3OENCTBYIOT Ha
MWUHEpParnbHYIO YaCcTb MOYBbI.



brnoxmmmnyeckmne npouecchl B
noyBax BO3HUKAKOT MeXAy XUBbIMUA
opraHn3mMmamm, NOYBEHHbLIM
PACTBOPOM M NOYBEHHbLIMU
MUHEepanamu u BegyT ¢ OOHOW
CTOPOHbI K CUHTE3Yy OpraHn4ecKkoro
BellecTBa, a C gpyront — K
paspyLleHno MMHeparnbHOW YacTu
NOYB.



XNMUYECKME MpoLiecChl B NoYBax
NPOABNATCA MeXay NOYBEHHbIM
PACTBOPOM N MUHEpPArbHOW YacCTbIo
NOYB B BUOE peaKLnmn pacTBOpeHUd,
rmapartaumm n ruaponunaa.



[TouBEHHbIE HOBOODOPA30BaAHNA —
BelllecTBa, BO3HMKaOLLME B
pe3ynsrate U Nog BoO34eUcTBUeEM
NPOLECCOB NO4YBOOOPA30BAHMUSI.



[ lo4BEHHbIE BKIMHOYEHUSA —
BelllecTBa, HaxoasLunecsa BHYTPU
NOYBbI,NMOABIEHNE KOTOPLIX HE
CBA3aHO C npoueccammu
no4yBoobpa3oBaHUS
(KUpnn4u, Yepenku ...).



Kopou BbIBETPUBaAHUA HA3bIBAOT
BEPXHUN CINOU NMNUTOCAEPHI
npeobpas3oBaHHbIN N0/,
BO30ENCTBUEM (PU3NYECKOTO,
XUMUNYECKOro, OMororn4eckoro
BbIBETPUBAHUS.



Tunbl oCTaTOYHbLIX KOP BbIBETPUBAHUA:
1) obrnnoMmo4Has (BbIHOCATCA Xnopuabl u
cynbdathl); 2) obnsBecTkoBaHHaA
(BbIHOCATCHA HATPUWU, Kanun, KanbLuu,
MarHmn); 3) cuannutHas (BbIHOCATCA
KpeMHe3eM, KanbLuun, MarHuu,
4aCTUYHO NONYTOPHbIE OKUCHbI); 4)
annuTtHasa (BbIHOCATCSA bonbLlasl YacTb
XUMUYECKNX BNIEMEHTOB U aKTUBHO
HakKanmmBakTCA OKUCTIbI XKenes3a U
anroMmnHNA).



[louBeHHaa KaTeHa — 3To
coYeTaHue pasnnyHbIX NO4YB B
npegenax reoMmopdororm4yeckoro
npouns.



[ €eHe3nc NoYB -
9TO NpoucxoxgeHune, obpasoBaHue
N pasBUTUE MNOYB N BCEX MPUCYLLNX
MM OCOOEHHOCTEN (CTPOEHME,
COCTaB, CBOUCTBA, NnpoLiecchl
no4yBooOpasoBaHus).



OBOJIIOLUNSA NOYB — 3TO USMEHEHUe
yXXe CPOPMMPOBAHHbIX NOYB B
HOBbIE TUMbl NN NOATUNBI,
CBA3aHHOE C 3BOSIOUNEN
NPUPOAHOU cpeabl.



[loNMreHeTMYHOCTb NOYBEHHOIO
NpoUna NPOABNAETCA B HANN4YUN
B €ro npegenax HeCKONMbKUX
dNEeMEHTAaPHbIX MOYBEHHbIX
npounen.



[1By4reHHbIN NoYBEHHbIU NPOdUnb
— NOYBEHHbLIN NPOMUIb, COCTOALLNN
N3 norpebeHHoro aNeMeHTapHoOro
NOYBEHHOIO NPOMPUNA
COBPEMEHHOI0 3NeMeHTapHOro
NnpoduUnd, HanoXXeHHoro Ha
norpedbeHHbIN.



buocdepa — cpepa obutaHus
XNBbIX OPraHN3MoB.
OHa BKI1HOYaeT BEPXHIOK YacTb
NIMTOCEPbI, 3EMHYIO MNOBEPXHOCTD,

ounoty, atmocdepy, rugpocaepy.



Hoocdhepa (cdepa pasyma) — 310
bnocdepa, npeobpasoBaHHaA
OesTernbHOCTbIO YerioBeKa.



bonbLLoOW reonnorn4eckni
KpYyroBOpOT BELLECTB — 3TO
KPYyroBOpoOT BellecTBa B CUCTEME
«CYyLLUA-OKeaHy.



Manbin Ononorndyeckmnin
KPYyroBOpOT — 3TO KPYroBOpoOT B
CUCTEME «MOYBa-pacCTEHUEY.



[lepHOBbLIM NpoLecc — UHTEHCUBHOE
rymycoobpasoBaHue U
ryMycOHaKoMnmneHne n akkymynsaums
ONOMUIbHbLIX 3NTEMEHTOB NoA
BO3OENCTBUEM TPaBAHUCTOMU
PACTUTENBLHOCTU C NpeobnagaHnem
OEPHOBUHHbIX 3MNaKoB, nNpmBoAdsLLne K
doopmMumpoBaHuto ropusoHTa AgepH
'YCTO NPOHN3AaHHOIO X KOPHEBbLIMIA
cucTeMamu.



[loa3onncThiv NpoLecc — npoLec
B OCHOBE KOTOPOrO NEXUT KUCIMOTHbLIN
rMaponns rMuHUCTbIX CUITUMKATOB B
YCNOBUAX N'YMUOHOIO KnnmaTta w
NPOMbIBHOIO TMMa BOAHOIO peXxnma C
OCTaTOYHOU aKKyMynsLlueun B
NoA30JINCTOM FOPU30OHTE KpeMHe3emMa W’
obegHeHneM ero nriom, antoMmMHUEM,
Xene3omM U OCHOBaHUAMM.



3acosieHne NoYB BblpaXXaeTcsl B
YBENMUYEHUN KOHLIEHTPAaLUN
NIETKOPACTBOPUMbIX CONEN B

NOYBEHHOM PaCcTBOPE, YTO NPUBOAUT K
BHEOPEHUO HATPUSA B COCTaB
NOYBEHHO-MOrMNoLlaLLEero Kommnrekca.
OTO BbI3bIBAET BbiNageHe B 0cagok
Xnopwuaos, cynbdaToB, KapOboOHaTOB,
rmnca Ha noBepPxXHOCTU NMOYBEHHbIX
yacTuy, 1 obpasoBaHME COSEBbIX KOPOK
N COJSIEBbIX CKOMMEeHunnN.



byposemoobpasoBaHune
(cmannuTtusaumnsa) — 3To NpoLiecc
BHYTPUMOYBEHHOIO BbIBETPUBAHUSA
NnepBUYHbIX MUHEPASIOB C
obpa3oBaHNEM N OTHOCUTESIbHbIM
HaKonmneHnem in Situ BTOPUYHOWU MUHBLI
CUaninUTHOro coctaBa. HacTto aToT
npoLiecc Ha3blBaeTCcsd OrnmMHUBaAHUEM,
BHYTPUMOYBEHHbLIM OFMIMHUBAHUNEM,
MeTaMopdPUYECKUM OrMTMHUBAHUEM .



BONOTHLIX NpoLIecC NPOTEKAET B
YCNOBUAX N3ObITOYHOINO 3aCTOUHOIO
YBNa)XHEHUSA U NpeacTaBnsieT
coBokynHocTb Al ¢ npeocbnagaem
npoLeccoB Topdoobpa3oBaHUA U
orneeHuns.



OrneeHve NPoABNAETCA B YCNOBUSX
BOCCTaHOBUTENbHOW cpeabl, Korga
OKCWUAbl 3rIEMEHTOB C NEPEMEHHOMU

BaNIeHTHOCTbLK BOCCTaHaBNMNBAKTCA U
nepexoasaT B 3akucu. OKkpacka
[EHETUNYECKUX TOPU3OHTOB MpWU

Pa3BUTUN OrNeeHns npnoobpeTaeT
CUHUE, ronyoble LIBETA, YTO CBA3AHO C
HaKonneHMeM 3aKUCHbIX dOpM XKere3sa.



TopdoobpasoBaHume (oTopdOBLIBAHUE,
TOpJOHaKoMNMNeHNe) — HakonneHne Ha
NOBEPXHOCTU MoYBbl OOSBLLLONO
KonuyecTBa NnonypasnoXunBLLINXCA
PACTUTENbHbLIX OCTATKOB B pe3ynbraTte
NX 3aMeaneHHon MMHepanmusauum un
r'ymMm@uKkauum B yCnoBmax
N30bLITOYHOIO YBNAXXHEHUSA U
HeJocTaTKka Kucnopoaa. B npouecce
TopdroobpasoBaHUA PoOpMUPYETCSH
TOPMHAHOM TOPU3OHT.



KNCNOTHbLIN TMAPONnN3 —
XUMWUYECKNN NPOLECC C
paspyLleHnemM MmMHeparnos,
NpoTeKkaLn B nodBax noa
BO30ENCTBMUEM PACTBOPEHHbLIX B
NOYBEHHOM PACTBOPE Pa3NNYHbIX
KUCIOT.



IleccuBupoBaHue (fleccuBax,
obe3unnnBaHue, nnnumepmnsaumns) —
npoLecc nenTe3anpoBaHns, OTMbIBKA

MNNCTbIX N TOHKOMbIIEBATbIX YacTuL, C

NOBEPXHOCTN 3epPEH rPyb03epPHMNCTOrO

MaTepuana unm n3 MMKpoarperaToB u

BbIHOC UX B HEHAPYLLEHHOM COCTOSIHUW
N3 SMNBUAribHOro rOPMU30HTA.



UepHo3eMo0bpasoBaTenbHbIV
NnpoLecc — akTUBHbIN NpoLecc
npeobpa3oBaHNs OPraHNYECKNX
OCTaTKOB B NOYBEHHbLIV T'YMYC U €ro
nepemMellnBaHne ¢ MMHepanbHOW
4YaCTblO MOYBbI. ITO BbICLLAS
cTagusa npotiecca
rymycoobpasoBaHusa u
r'YMyCOHaKOMNMeHns.



[lo4BbI TYHOPOBOW 30HbI BKIOYaOT
TYHOPOBO-INeeBble, TYHOPOBLIE
NneperHonHo-rneeBble,
NOA305UCTbIE UMTIOBUAnbHO-
'YMycoOBbl€ No4Bbl U NoadypbI.



30HalnbHbIM TUMNOM TaeXHOWU 30HbI
ABMAKOTCHA MOO30SIUCTbIE MOYBHbI.
Cpeaun HMX BblOENSAIOTCA MEEBO-
noa30nucTble, NOO30MUCTbIE,
ONEePHOBO-MNOA30S/INCTbIE NMOATUMbI
NOYB.



B necoctenHoun 30He noa
LLINPOKONMNCTBEHHbLIMW NNEeCaMU
pacnpoCTpaHEHbI cepble NECHbIE
noyBbl. B nx cocTtaBe BbIAENAKTCH
CBETII0-Cepble, cepble, TEMHO-
cepble NnecHble NoATUMbI NOYB.



[log nyroBo-cTenHou
PACTUTENBbHOCTLIO NNECOCTEMNHOU
30HbI POPMUPYIOTCA cregyoLime
NnoATUNbl YEPHO3EMOB: TUMNYHBIE

BbiLLIENTOYEHHbIE 1 ONOA30NEHHLIE.



B cTenHon 30He pacnpoCTpaHEHD
YyepHO3eMbI, NpeacTaBeHHbIE
OBYMSA nogTunamum:
OObIKHOBEHHbLIMN YEePHO3EMaMU U
IOXKHBbIMWN YEPHO3EMaMMW.



30HalNIbHbIM TUMOB MNOYB
CYXOCTENHOW 30HbI ABNAKTCA
KallTaHOBble No4yBbl. B nx coctase
BblOENAKT
CBETMO-KalUTaHOBbIE, KallTaHOBbIE
N TEMHO-KALUTAHOBbIE NOATUNMbI
NOYB.



B 30HEe BnaxHbIX cyOTpOnnyecknx
f1ecoB pacnpoCcTpaHeH:!
KpaCHO3eMbI U XXEeNTO3EMbI, a TaKxKe
X ONOA30SIEHHbIE NOATUNbI.



B nonynycTbIHHOM 30HE
pacrnpocTpaHeHbl Oypble NoyBhl
NonynycTblHb, @ B MYCTbIHHOMW -
cepo-0ypble, TakbIPOBUAHbIE U
NnecyaHbl€ MNoYBbI.



A30HanbHbIE€ NOYBbI
npeacTtaBneHbl: O0NMOTHbIMW
noyBamu, anntoBunanbHbIMK

no4yBamu, COnoH4YaKamMu,
CONTOHLIAMUN N CONMOoaAMMN.



dopmmnpoBaHmne annoBUanbHbIX
noys obycraBnnMBaEeTCcs
coyeTaHMeM ABYX NPOLECCOB:
NOEMHOro 1 annoBManbHOrO.



Ha Kam4yaTtke Hanbosnee LnpokKo
pacnpocTpaHeHHbIMW MOYBaMWN
ABNAKOTCA OXPUCTbIE BYINKaHUYeCKne
NOYBLI, A1 KOTOPLIX XapaKkTepHa
NOJINTEHETUYHOCTbL Npodpund. B Hem
BblOENAOTCA OOAUH COBPEMEHHbLIN U OB3
NnorpebeHHbIX PENTUKTOBbIX
dNNEMEHTAaPHbIX MOYBEHHbIX NPOMUNA.



30HalnbHbIMU MOYBaMMU XBOUHO-
LLIMPOKOSMMCTBEHHbIX NTECOB tora
[lanbHero BocToka aABNA0TCA
Oypble recHble n bypo-
noa3onucTble (0ypble OTOENEHHbIE)
noysbl. Cpean OypbIX NMECHbIX
NOYBbI BbIAENATCA NoATUNbI. Bypble
JIECHbIE TUMWNYHbIE, ONOA30NEHHbIE
N OrneeHsble.



MapLueBbie no4YBbl POPMUPYIOTCA
Ha MopcKkmnx nobepexbax. oa
BO31ENCTBUEM COJSIEHbIX BO/,

OKa3sblBaloLWKMX BNUAHME Ha
NOYBEHHO-TPYHTOBbIE BOAbI, MOYBHI
3acondatoTtcda. CteneHb ux
3aCONneHnst HeEBbICOKA.



CpaBHUTENbHO-reorpaunyeckmn
MeToO N3YyYeHUA NOYB ABMSAETCH
BeOyL MM METOOOM B
No4YBOBEOEHNN U reorpaduim NoYs.



[louBa ABNAETCHA HE TONMbKO
HauMoHanbHbIM JOCTOSAHUEM
Poccuun, HO U OQHUM U3
HeobXxo4UMbIX YCIOBUN
CyLLeCcTBOBaHUA YernoBeka Ha
3emMne.



[TlouBOOOpa3oBaHMe KOHTPONUpyeT Paa
Ba)XHEULLUX NpoLeccos,
npouncxoasawmx B nutocdepe, BO
MHOIOM onpeaenss
MUHepanoodbpasoBaHue,
ocaaKoOHaKonseHue, aHepreTn4yeckoe
COCTOSIHMEe oTAeNbHbIX CNOEB
nutocdepbl. 2Kn3Hb nutocdepsl,
aTmMmocdepbl, a TakKe buocdepsbl B
LLenioM 1 ee oTaenbHbIX KOMMOHEHTOB
BO MHOIMOM 3aBUCUT OT MNMOYB,
NOYBEHHOro NOKpPoOBa NMiaHeThbl.



