


YAOGpPEHUS — BELLLECTBA AA MUTAHMUS DACTEHMUM M MOBbILLIEHMS
MNAOAOPOAMS MOYB. MX 200 doeKT OOYCAOBAEH TEM, HTO OHM
NPEAOCTABANMOT PACTEHUIM OAMH MAM HECKOABKO A€OULIMTHbBIX

XUMMYECKMX KOMMOHEHTOB, HEODXOAMMbIX AAS MX HOPMOABHOTO
POCTA U PA3BUTMS.

Kaaccudukaums yaobpeHum

YAOBPEHMS MOXHO KAQCCHUMADULIMPOBATL MO CAEAYIOLLMM
MOU3HOKOM:

- MO NMPOUCXOXKAEHMIO (MMHEPAABHbIE M OPTraHMYECKME);

- MO ArPEratHOMY COCTOSIHMIO (XKMAKME, MOAYXKMAKME, TBEPAbIE);
- MO CNOCOBY AEUCTBMS (MPAMOTO 1 KOCBEHHOTO);

- MO CNOCoOBYy MX BHECEHMS B NOYBY. OCHOBHOE, NPEANOCEBHOE,
NOAKOPMOYHOE, BHYTPUMNOYBEHHOE, MOBEPXHOCTHOE;

- MO CNOCOBY KOPMAEHMSI PACTEHMM: KOPHEBBIE MOAKOPMKM,

- BHEKOPHEBbIE MOAKOPMKM (MO AUCTY).




CYLLLECTBYIOT ABA OCHOBHbIX BUAO YAODPEHMMN:
OpPraHM4yeckme u MMHEepPdAAbHble.

MUHEPAABHbIE YAODPEHMSI MO COAEPXKAHMIO
OCHOBHbIX KOMMOHEHTOB ObIBAIOT:

- A30THbIE

- PoCHPOpPHbIE

- KoAnmMHbIE

- MI3BECTKOBbLIE

- XAOpCoAepXaLLme
- MUKPOYAODPEHMS




MuHepaAbHble YAOOpeHuUus

B OCHOBHOM COCTAB MMHEPAAbHbIX
YAODPEHMIM BXOAIAT METAAABI U MX
PA3AUYHBIE COEAMHEHMS (COAM,
OKCWAbI, KUCAOTbI).

MUHEPAAbHbIE YAODPEHMS
BHOCSTCS AAS MOMOAHEHMS 3aMACa
MUTATEAbHbIX BELLLECTB B MOYBE,
TAKMX KAk dooccpbop (P), kaamm (K),
a30T (N). EcAam a1 yaoBpeHms
BHOCSTCS OTAEAbHO, MX HO3bIBAIOT
NPOCTbIMU (AMMUMAYHAS CEAUTPA
(N), cynepdbocdpar (P),
XAOPUCTbIM KaAMK (K)).

AAS BHECEHUI MUHEPAABHbIX
YAOOPEHUM MCMOAb3YIOTCS TYKOBbIE
CEAAKMN.

AAS XPAHEHMSI XKUAKMNX
MUHEPAABHbIX YAODPEHMM
MCMOAB3YIOTCS ArPOTAHKM.




A30THbIE YAOOpPEHuUs

BbIMyCKQIOTCH B TREX BUAOX: AMMOHMMHbBIE
(CYyABGOAT AMMOHMS), HUTPATHbIE
(OMMMAYHAS CEAUTPA), OMUAHBIE
(MOYEBMHA).

POPMbI A30TA OMPEAEATIOT CPOKM N TEXHUKY
BHECEHUI YAODPEHMA. AMMMUAYHBIN Q30T
3HAYUTEABHO AEMYE MOTAOLLLOETCSH KOPHIMM
Npum CAQBOM KMCAOTHOCTM MOYBbI, HO
HEKOTOPOE BPEMS 3AKPENAIETCS B HEWN. Ero
MO>XXHO BHOCUTb KOK BECHOM, TOK 1 NMO3AHEM
OCEHbIO. HUTPATHbBIM Q30T MNOYBOU HE
30KPENAJETCH, HOXOAMTCS B HEWM B BUAE
pacTteopa. NoaTomMy Takoe yAODpeHme
MOXXHO BHOCMKTb TOABKO B MEPUOA C POHHEMN
BECHbl AO CEPEAMHbBI AETA. DTO YAODpPEHME
AETKO MOTrAOLLLAETCA PACTEHUAMM M XOPOLLIO
MNOAXOAMT AAS AETHUX MOAKOPMOK. K
OMUMAHBIM YAODPEHMAM OTHOCUTCH
MOYEBMHA. A30T 3TOrO YAODBPEHMS BbICTPO
(0CcOBEHHO MPU MOBbILLEHHbIX
TEMMNEPATYPAX) NEPEXOAUT B AMMMAYHYIO
doopMy. 310 yaAobpeHme
ObICTpOAEMCTBYIOLLLEE. MCMOAB3YETCH AAS
MOAKOPMOK, CAQBO MOAKMCASET MOYBY.




PochopHble YyAOOpEeHuUs

1o cTeneHn PACTBOPMMOCTMU.
BOAOPACTBOPUMBbIE (Cynepdbocdoar
NPOCTOM 1 ABOMHOM);
NOAYPACTBOPUMbIE — HE
PACTBOPSIOTCS B BOAE, HO
PACTBOPSOTCSH B CAQADBIX KUCAOTAX
(MpeunnuTaT); TOYAHOPACTBOPUMbIE B
BOAE, HO PACTBOPUMbBIE B CAQDbBIX
KUCAOTOX (J0OCCOOPUTHASN MYKQ).
BOAOPACTBOPUMbBIE MPOUMEHIIOT HO
AOObBIX MOYBAX. [1PU STOM TLLLOTEABHO
NepPEeMELLIMBATL C BOAOU UX HE
0043aTEABHO. [TOAYPACTBOPUMbIE U
TPYAHOPACTBOPUMBIE BHOCAT
NPEMMYLLLECTBEHHO HO KMCABIX MOYBOX.
OHKM CTAOHOBATCH AOCTYMHbIMM
PACTEHMAM AMLLIb MOCAE BO3AENCTBUS
HQ HUX KMCAOTHOCTM MOYBbI. BHOCAT X
300AQroBpPEMEHHO, CTAPAACH
nepemeLLaTb C NOYBOM.




KaAunHble yaAoBpeHus

B ka4yecTBE MMHEPAAbHbIX
YAODPEHUN MPUMEHSIIOTCS
KOHLLEHTPMPOBAHHbIE XAOPUCTbIE
(XAOPUCTBIM KOAMM) 1 CEPHOKMCAbIE
(KOAMMHAY COAb) COAM. BCe OHM
XOPOLLIO PACTBOPUMBI B BOAE. KOAMM
AOBOABHO MEAAEHHO MPOHMKAET B
rAYOb MOYBbI, HO BCE XXE ObICTPEM YEM
docPHop. HA TAMHUCTBIX U
CYFAMHUCTbIX MOYBAX KOAMMHbBIE
YAOOPEHUI HOAO BHOCUTb B TE€ CAOM
MOYBbI, TA€ PA3BMBAETCY OCHOBHAS
MACCA MEAKMX KOPHEM, YTOObI
obecneynTtb ObICTPOE MOCTYNAEHME B
HUX KOAME. HO meCcYaHbIX MOYBAX
KOAMS MEHbLLIE, HEM HQA FTAMHMUCTbIX,
NO3TOMY MNOTPEBOHOCTb B KOAMMHbIX
YAODPEHMIAX 3AECH BbiLLE. HO AETKMX U
TOPAOAHbIX MOYBAX BHECEHME
KAAMMUHBIX YAODPEHUM C OCEHM
HEXEAQTEABHO M3-3Q BbIMbIBAHMS
KOAMS.




U3BecTKOBble YAOOpEeHUs

PA3AMYHbIE M3BECTKOBbLIE MATEPUAADI,
MCMOAb3YEMbIE B CEABCKOM XO3MCTBE AAS
M3BECTKOBAHMS MOYBbI. Y CTOAHSIOT BPEAHYIO AAS
PACTEHUM KUCAOTHOCTb MO4YBbl M ODOTALLLAOT €€
KOAbLMEM. BHOCATCS B MOYBY OCEHbBIO MOA
OCHOBHYIO TAYDOKYIO 06paboTky. ABO cnocoba
BHECEHMS: MEPEMELLUMBAHME C MOYBOM M
3AMPABKA MOCAAOYHbIX M.

B KO4eCcTBE M3BECTKOBbLIX YAODPEHMI
MCMNOAb3YIOTCH: FALLIEHAS M3BECTb, MOAOTbIM
M3BECTHAK, M3BECTKOBbIE TYJObl, MEPTEAU,
AOAOMMUTOBAS MYKQA, MEA, TOPAOIHAS 30AQ,
OTXOAbI MPU NePEPABOTKE CBEKAbI HO CAXApP,
OTXOAbI XMMMYECKOM MPOMBILLAEHHOCTH,
COAEPXALLME M3BECTb OE3 BPEAHbBIX AAS
PACTEHUM COEAMHEHMIM, CTAPAS LLUTYKATYPKAJ,
M3MEABYEHHAS AO TOALLLMHbBI B 2-3 MM.

MNepea BHECEHMEM B MOYBY TBEPAbLIE
M3BECTKOBbIE MCKOMAEMbBIE M3MEABYAIOT.
HeraLueHyto 13BeCTb NEPEA M3BECTKOBAHMEM
MOY4BbI, AAS MPOEBPALLEHNT KOMKOB B MOPOLLIOK,
racat BOAOM M3 pacyeTa 3-4 seapa Ha 100 kr
M3BECTU. AASG MOMOAHEHMS 3AMNACOB MATHMS B
AETKMX MECYHAHbIX MOYBAX MCMOAb3YETCH AOAOMMT
M U3BECTHAK C AOAOMMTOM.




XAopcoAepXxdalime
yAOOpeHus

Cepa, BXOAALLLOS B COCTOB
CEPHOKUCABIX YAODPEHMM, —
SAEMEHT, HEODXOAMMbIN
PACTEHMIO. XAOP Xe HE
HY>XEeH. XAOPUCTbIE YAODPEHM
AYYLLE BHOCUTb C OCEHM B
MOBbILLUEHHbIX AO3QX.
OCEHHMMM AOXKAIMM U
BECEHHUMM BOAOMM
BXOAALLLMM B MX COCTOB XAOP
BbIMbIBOETCS B TAYOOKME CAOU
MO4YBbl 1 HE BPEAUT
PACTEHMIM. B HEOOABLLIMX
AO30X 3TM YAODPEHMI MOXHO
BHOCMUTb 1 BECHOM.




MukpoyaobpeHus

[1To1 MCMOAB3OBAHMM MUKPOYAOBPEHMI
OOAbLLIOE 3HAYEHME MMEET TOYHOE
YCTAHOBAEHME AO3, TOK KOK HE TOALKO
HEAOCTATOK, HO U UX U3DbITOK BPEAEH AAS
PACTEHUN. [TPABUMABHOE MPUMEHEHME
MUKPOYAODPEHMU MPEAOXPAHIET PACTEHMSE
OT HEKOTOPbIX 3000AEBAHMIM (MPOOKOBAA
NATHUCTOCTb AOAOK, PO3ETOYHAS BOAE3HD U
AP.), BAUSET HO MX POCT U PA3BUTUE, HA
30BA3bIBAHME MAOAOB (YCUAMBAET MPOLLECCHI
OMAOAOTBOPEHMUS, MAOAOCODPA30BAHMUS),
YPOXAMHOCTb M KOYECTBO MAOAOB.

B ka4yecTBe MUKPOYAODPEHMIM MCMOAB3YIOT
YUCTbIE XMMMYECKME COAM, KOTOPLIE MOXHO
NPMoBPECTM B MATA3MHAX, PbIHKAOX. Kpome
TOrO, MPOMBbILLAEHHOCTb BbIMYCKAET MPOCTbIE
M KOMIMAEKCHbIE YAODPEHMS, BKAIOYAIOLLLME
PAA OTAEAbHbIX MUKPDOIAEMEHTOB:
cynepdocdar ¢ 6OPOM, MAPTAHLLEM;
AMMOCDOC C LMHKOM U AP.




OpraHuyeckue yaobpeHus

HamnboAee pacnpOCTPAHEHHbLIE BUADI
OPraHMYECKMX YAOBPEHMIM — OMOTYMYC,
neperHon, Topdo, HABO3, N'YAHO, NTUYUM
MNOMET, KOMMNOCT, CAMPOMEAb,
KOMMAEKCHbIE OPTraHMYECKME YAODPEHMS.
OpraHmnyeckme yaAobpEeEHUI COAEPXAT A30T,
FOCHOP, KAAMU, KAAbLMM U APYTHME
DAEMEHTbI MUTAHUI PACTEHMMU, A TAKXKE
OpPraHmM4yecKoe BELLLECTBO, KOTOPOE
NOAOXMTEABHO BAMAET HO CBOMCTBA MOYBbI.
OpraHunyeckme yaobpeHms COCTOAT M3
BELLLECTB XXMBOTHOIO M PACTUTEABHOIO
NPOUCXOXAEHMSA, KOTOPbIE, PA3AAIAACH,
O0PA3YIOT MMHEPAAbHbIE BELLLECTBA, MPU
OTOM B MPU3EMHbBIM CAOU BbIAEAIETCS
AMOKCUA YTAEPOAQ, HEODOXOAMMBIN AAS
AOTOCUHTE3A PACTEHMIM. KpOME TOrO,
OpraHmyeckme yAobpeHms OAQrotBOpHO
BAUSAIOT HO BOAHOE U BO3AYLLUHOE MUTAHUE
PACTEHUM, CMOCOOCTBYIOT PA3BUTUIO
MOYBEHHbIX OAKTEPUM M MUKPOOPIAHM3MOB,
KOTOPbIE XXMBYT B CUMOMO3E C KOPHIAMM
OBOLLIHbIX KYABTYP M MOMOTQKOT UM MOAYYMTH
AOCTYMHbIE MUTATEAbHbBIE DAEMEHTbI.




CyLLLECTBYIOT TPM CNOCcoba BHECEHMI YAOD

NOAKOPMKQ.

OCHOBHOM cNOCO6 — 3TO BHECEHUE YAODPEHMIM NEPEA OCHOBHOM 0BPABOTKOM
MOYBbI MAM B NpoLLecce 0BPABOTKM MOYBbI NEPEA MOCEBOM. TAKMM CMOCODOM
BHOCUTCH OCHOBHAS MACCO MMHEPAAbBHbIX M MPAKTUYECKM BCE OPTraHMYECKME
YAODPEHMS.

MpunoceBHOU cNOCO6 MPEAYCMATPUBAET BHECEHWE YAODPEHMIN OAHOBPEMEHHO C
NOCEBOM CEMSIH CEAbCKOXO3AMCTBEHHbIX KYABTYP. AAS 3TOrO MCMOAb3YIOT
KOMOUMHUPOBAHHbBIE CEAAKM M CAXKAAKM.

MoAkOpMKa — 310 BHECEHME YAODPEHUM B KOPHEODOUTAEMbIM CAOU MOYBbI B MEPUOA
BEreTaumm PACTEHUM. AAT DTOTO MCMOAb3YIOT KYABTUBATOPbI-PACTEHUEMUTATEAM,
TYKOBbIE CEFAKM U APYTUE MALLMHBI.

BbIAEASIOT TPM THUMNA TEXHOAOTUM BHECEHUS YAODPEHMIM — NPAMOTOYHYIO,
neperpyso4Hyio U NepPeBAAOYHYIO.

MpsMoOTOYHAS TEXHOAOTUS NPEAYCMATPMBAET 3ArPY3Ky YAOOPEHUM B
TEXHOAOIMYECKME MALLMHbI (PA30PACHIBATEAM), TPAHCMOPTUPOBKY U
PACNPEAEAEHUNE KX MO MOAIO.

Meperpy3o4yHas TEXHOAOIUA MPEAYCMATPUBAET PAAEAEHME TOAHCMOPTHbIX U
TEXHOAOTMYECKMX OYHKLMN. Y AODPEHUS 3ArpY>XAKOT B ObICTPOXOAHbIM
(CNEeUuMaAM3MPOBAHHDIM) TPAHCNOPT, AOCTABAMOT HA MOAE U MEPETPY>KAIOT B
TEXHOAOTMYECKME MALLMHbI, KOTOPbLIE PACMPEAEAIOT UX MO MOALO.
MepeBAAOYHAS TEXHOAOIUSA MCMNOAB3YETCA B OCHOBHOM AAS BHECEHUS OPTAHUYECKMX
YAODPEHUMN. Y AODBPEHMS 30PAHEE BbIBO3AT HA KPAM MOAS M CKAGAMPYIOT. B
MOCAEAYIOLLLEM MX 3ATPYXXAKOT B TEXHOAOTMHYECKME MALUMHbI M PA3OPACHIBAKOT MO
MOAIO.




