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1. eans aucMnIMHbI

Henpto nmucuuruinabl  «TexHonmormM TpUMEHEHUs YIOOpeHHH B aJanTUBHO-TAHIIAQTHOM
3eMJICJICTTUN) SIBIISIETCS: OCBOCHHUE OCHOBHBIX METOAMYECKUX MPHUHIUIIOB peaM3alliy MOTCHIIMAIBHON
MPOJYKTUBHOCTU PACTEHUM, BKIIOYAIOIIME IIOBCEMECTHOE OCBOCHHME 30HAJIbHBIX CHUCTEM 3€MJICIEIHS,
COOTBETCTBYIOIIUX YCJIOBUSIM TMPUPOTHO-IKOHOMHUYECKHUX 30H, CTPYKTypaM TIOCEBHBIX IUIOMIAJEH W
ceBooOOpoTaM, cucteMe OO0pabOTKM TMOYBBI, BHECEHHUIO TpeOYeMbIX J103 OpraHMYeCKHX, MHUHEPaJIbHBIX,
MUKPOYJIOOPEHUI U W3BECTH, BHEIPEHUI0 HHTCHCHUBHBIX COPTOB, S(M()EKTUBHON 3alUTE IOCEBOB OT
COpHSIKOB, OoNe3Hel M BpeAuTeseil, CBOEBPEMEHHOMY M C BBICOKOMY KadeCTBY MPOBEJIEHHUS BCEX MOJEBBIX
pabotr. Pa3paboTka W OCYIIECTBICHUE TAaKOr0 KOMILJIEKCA arpoOTeXHUYECKUX MPUEMOB MPUMEHHUTEIBHO K
KOHKPETHOMY JJOCTaTOYHOMY YPOBHIO YPO’KalHOCTH COCTABJISIET CYTh HAYYHOI'O 3€MJICJEIHS.

2. IlepeyeHb MUIAHMPYEMBIX Pe3yJabTATOB O0O0y4YeHHMs] MO IMCUHMILJIMHE, COOTHECEHHBIX € IJIAHHU-

PYeMbIMH pe3yJbTATAMM OCBOCHHS 00Pa30BATeIbHOI MPOrpaMMbl
[Tpomecc M3yueHus AUCIUIUTMHBI HampaBieH Ha ¢opMupoBaHue cieayromux kommereHnuii OIT BO
¥ OBJIAJICHHE CIICAYIONIMMH Pe3yJIbTaTaMU O0Y4EHUS 110 TUCIIUILIHHE:

Kon n HanmeHnoBanmne Kon n HanmenoBanmue [Tepeyens mIaHUPyEMBIX PE3yIbTATOB 00YUEHUS
KOMIIETEHLIUH WHJUKATOPA JOCTUKEHUS 10 TUCLUIINHE
KOMITIETEHIIUH
I1K-3 Cnoco6en | I[IK-3.2  CoBepIiieHCTBYET | 3HAeT
IJITAHUPOBATH u TIOBBIIIACT | - COBPEMEHHBIX JOCTHKEHUH B 001acTH MU(PPOBBIX
YpOKaiHOCTh 3¢ deKTUBHOCTD TEXHOJIOTUH, KOTOpbIE MOTYT OBITh MPUMEHEHBI B
CEJIbCKOXO3SIMICTBEHHBIX TEXHOJIOTU I pacTEHUEBOICTBE
KYJbTYD Ha OCHOBE | BRIpallUBaHUsl MPOAYKIIMU | yMeeT
COBEPILIEHCTBOBAHUS U | pACTEeHHEBO/ICTBA Ha|- ONpeNeNnsIThb MEepPCHEKTUBHbIE  HAIPABICHUS
MTOBBIIICHHUS OCHOBE HAYYHBIX | TOBBIIEHUsT 3P (HEKTUBHOCTU MIPOU3BOCTBA
3¢ heKTUBHOCTH JOCTHXKEHUM, TEepPeIOBOro | pACTEHUEBOTYECKON MPOTyKIIUU
TEXHOJIOTU I OIbITa OTEUYECTBEHHBIX M |BJIa/ieeT HABbIKAMU
BBIPANIUBAHUSL MPOIYKITNH | 3apyOEIKHBIX OTpe/IeTICHUs] HAIPABJICHUIN COBEPILIEHCTBOBAHUS U
pacTeHHEBO/ICTBA c| mpousBoguTENEH MOBBIIICHUS 3¢ dheKkTUBHOCTH TEXHOJIOTUH
Y4EeTOM Hay4YHBIX BBIpAIlIUBaHUSl MPOAYKIIMH PpPACTEHUEBOACTBA Ha
JOCTI)KEHUH,  TepeioBOro OCHOBE HAyYHBIX JIOCTHXKEHHI, MepeOBOr0 OIbITa
OMbITa OTEYECTBEHHBIX U OTEYECTBEHHBIX U 3apyOEKHBIX MTPOU3BOAUTEICH
3apyOeKHBIX
MIPOU3BOJIUTEIIEH,
WCIIONIb30BaHUS
reonH(pOPMAITMOHHBIX
CUCTEM M TPOrpPaMMHBIX
KOMILJIEKCOB
[1K-4 Crnocobewn | [TK-4.1 OOG0CHOBBIBAET | 3HAET
paccuuTaTh BHEJIpEHUE - Meroasl pacdera ©OamaHca OpPraHHUYECKOTO
arpOHOMHYECKYIO, MHHOBAIIMOHHBIX BElIeCTBA U OMOTCHHBIX 3JIEMEHTOB;
SHEPTreTUYECKYIO, AJIEMEHTOB TEXHOJIOTMM Ha |- Mertonbl MOBBILLICHUS coJiepKaHus
HKOHOMHUYECKYIO OCHOBE  arpOHOMHUYECKOH, | OpraHMYECKOr0 BEIIECTBA B I1OYBE;
3¢ heKTUBHOCTH SHEPreTUYECKOM, - Meroabl mOBbIIIEHUST OOIIErO  COACpPKAHUSA
IPUMEHEHUS HKOHOMHYECKOH OMOreHHBIX DJIEMEHTOB B IIOYBE, a TaKXKe
TEXHOJIOTUYECKUX 3QQEKTUBHOCTH B T.4. C|COAEpKaHUSI UX MOJBIKHBIX (OPM
PUEMOB, yA00peHuil, | UCIIOIb30BaHUEM ymeert
CpE/CTB 3aIUTHI | CHEIUATU3UPOBAHHBIX - OnpenensiTe NPUTOAHOCTD TTOYBHI MO/ PA3JIMYHbIE
pacTeHuid, HOBBIX COPTOB |3JIEKTPOHHBIX BU/JIbI CEIbCKOXO035IIICTBEHHBIX YTOIUM;
Y UHHOBAaLU/ UH(HOPMAITMOHHO- - PazpabarbiBath cucTeMy MEpOIPUSATUH 1O
aQHAJIUTUYECKUX PECYPCOB | PETYJIUPOBAHUIO OanmaHca OpPraHUYECKOTO
BEIIECTBA M OWOTCHHBIX DJJIEMEHTOB B IOYBE C
IIEJIBIO TTOBBIMICHHS (COXPAHEHHMS) €€ TUIOA0PO IS




BJIajeeT HABBIKAMU

- PazpaGorka cuctembl  MEpONpHUSATHH IO
YIPaBJIECHUIO MOYBEHHBIM IUIOZIOPOJUEM C LENbIO
€ro NOBBIIICHNS (COXPAHEHHUS)

IIK-6 Cnocoben | [TK-6.2 PazpabatsiBaeT
YIPaBIATh MUTAHUEM | CUCTEMBI yaoopeHuit
pacTeHuit Ha OCHOBE | CEJIbCKOXO035IMCTBEHHBIX

3¢ dexTuBHOTO KyJbTYyp B  KOHKPETHBIX
WCII0JIb30BaHUS MIPUPOIHO-

Mokazateyied  MOYBEHHOIO | S)KOHOMUYECKUX yCIIOBHSIX
IJI0AOPOAMS u

MIPUMEHEHUS YA00pEeHHI

3HaeT
- IlpaBuma paboTBI €O CHENHUATH3HUPOBAHHBIMU
SNEKTPOHHBIMUA HMH(OPMALIMOHHBIMU peECypcami,
UCTIOJIB3YEMBIMH  JIUISl  Pa3pabOTKH  CTpaTeruu
Pa3sBUTHA paCTCHHUCBOACTBA B OpTaHU3alllH;

- IlpaBuma paboThl ¢ KOMIBIOTEPHBIMH U
TCIICKOMMYHUKAITMOHHBIMU cpeacTtBaMmu B
npodeccroHaIbHOM AeATENHHOCTH MPU pa3padoTKe

CTpaTeTMd  pPa3BUTHS ~ PACTCHHEBOACTBA B
OpraHu3aluu

ymeeT

- [Tonb30BaThCs CHeIHaTN3UPOBAHHBIMU

SJICKTPOHHBIMHA I/IH(bOpMaLlI/IOHHO-aHaJII/ITI/I‘-ICCKI/IMI/I
pecypcamMu Tpu pa3pabOTKe CTpATETHH Pa3BUTHSI
pacTCHHUCBOACTBA B OpraHU3alluu,

- [Tonp3oBaThCS KOMITBIOTEPHBIMHA u
TCIICKOMMYHUKAITMOHHBIMU cpeacTtBaMmu B
npodeccruoHambHOM AeATENHPHOCTH MPU pa3padoTKe

CTpaTeTMH  Pa3BUTHS  pPACTEHUEBOJCTBA B
OpraHu3aIuu

BJIaJieeT HABBIKAMH

- IlnanupoBaHue  CHUCTEMBI  aBTOMATHU3AIlUU

mpoucCCoB MCHCPKMCHTA B paCTCHUCBOACTBC

3. MecTo 1MCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Juciumnnnna

«Texnonoruu IMPUMCHCHU y'IIO6pCHI/II71 B aI[aHTI/IBHO-JIaHI[H_Ia(I)THOM 3CMIICOCIINI

SBJISIETCS TUCUUIUIMHON YacTH, popMUpyeMoil ydacTHUKaMH 00pa30BaTeIbHbIX OTHOIIEHUN TPOrPaMMBI.
W3yuenune TUCIMIUIMHBI OCYIIECTBIIETCS B 3cemecTpe(-ax).

JInst OCBOGHHMS JUCHUIUIMHBI «TeXHOJOTMU TpUMEHEHHs YIAOOpEHHi B aJanTHBHO-JAHAMA(PTHOM
3eMJIeJIeIUMY CTYACHTBl UCIONB3YIOT 3HAHUS, YMEHUS M HaBBbIKHM, C(QOPMUPOBAHHbBIE B Ipolecce U3Y4YEeHHUs
JUCLIUTIIVH:

MHHOBaMOHHBIE TEXHOJIOTUH B arpOHOMHUHU

PecypcocOeperaromine TeXHOIOTUU BO3/AEIbIBAHUS TOJIEBBIX KYJIBTYP

I'C B arponomuu
buonpenaparsl B MUTaHUH pACTCHHIA

®U3M0I0rMUeCKre OCHOBBI IPUMEHEHUS YA0OPEHUH U PEryIsSsTOPOB pocTa pacTeHUN
[Tpumenenue y1o0peHuit 1 GUTOrOpMOHOB B MUTAHUU PACTCHUIN
OCHOBBI KOMMEPLIHATU3AUN TEXHOJIOTMYECKUX TOCTHKCHUN

MeToapl OMOTEXHOJIIOTUN B PACTEHUEBOJICTBE
OcBoeHHE OUCIUILIUHBI

«TexHonorun NpUMEHEHUs yIOOpeHUuHl B aJanTUBHO-JaHAIIA(QTHOM

3CEMIICACIINN) ABJIACTCA HCO6XOI[HMOI>1 OCHOBOM JIJIsI MOCJICAYIOMICTO U3YUCHUS CIICAYIOMNX JUCHUIIIINH

Hpe,[[III/IHJ'IOMHaH IIpaKTHUKa

ITonroroBka K cadye U cada rocy1apcTBEHHOIO 9K3aMEHa
BrimonHenne 1 3anyra BeITyCKHON KBaTH()UKAMOHHON padoThI




4. O0beM IMCUMIUIMHBI B 3a4YeTHBIX €IMHHMLAX € YKa3aHHEM KOJMYeCTBa AKAJeMHYECKHX YAaCoB,
BbIIeJIECHHBIX HA KOHTAKTHYI0O PpPadoTy ¢ o0yyammmxcsi ¢ mnpenogaBarteneM (N0 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSAITEJIbHYI0 PA00Ty 00y4aroOIIuXCs

OO6mast TpyAOEMKOCTh  JUCITUTUTMHBI

«TexHonorun mnpuMeHeHUsT yIOOpeHWl B aJanTHBHO-

JaHamadTHOM 3eMJIe/IeIUN) B COOTBETCTBUU C pabounM y4eOHBIM IUIAHOM U €€ paclpesesieHHe 10 BUAaM

ﬂﬂKf\"l" Amaal JOCTFARTJAIIT T IIIINI- O
tlu\J\JL IIP\JA\/L“DJIUII T LIYT7INC .
KonTakTHas pabota ¢ mpenogaBareneM, yac dopma
Tpynoemx CamocTos- Kontposts IIPOMEXKYTOYHOU
Cemectp OCTb JIEK- MpaKTU4ecKue | JabopaTopHbIe TC/IbHAs pa- wac ’ aTTecTaluu
yac/3.e. 0705 3aHATHS 3aHATHSA 6ota, yac (popma
KOHTPOJIST)
3 144/4 10 26 108 KII
B T.4. YaCOB:
B UHTEPAKTUBHOMI 2 4
dopme
IIPAKTUYECKOM
P 10 26 108
MOATOTOBKH
Tpynoemxk BreaymuTopHast KOHTaKTHas paboTa ¢ ImpernojaBaTeiieM, yac/den
Cemectp OCTb Kypcosas Kypcosoit 3auer JubdepennupoBan Koncynpranmu SKsaMeH
Jac/s.e. pabora MPOCKT HBIN 3a4eT nepesa 9K3aMeHOM
3 144/4 2 0.12

5. Conep:xxanue IMCHUIUVIMHBI, CTPYKTYPHPOBaHHOe M0 TemMaM (pa3aejiaM) C YKasaHMeM OTBe-
JE€HHOI'0 HA HUX KOJIMYeCTBA aKaIeMHUYeCKHX YaCOB H BU/I0B Y4eOHBIX 3aHATHH

KonunuecTBo yacos
OrneHouHOE Ko,
Popubi cH €7ICTBO l/lH)ZLI/l}l:iaT
& Cemunapck - TeKyILero p
) e 3aHATHs | S KOHTpOIISL NIpOBEPKH OopoB
Ne HaumeHnoBanue pasjena/TeMsbl S o pe3ynbTaToB JTOCTHIK
5 = B o | ycneBaemoctu n
O <) S| g g LB N JIOCTHKCHUS €Hus
5 = 2 A = © | IPOMEXYTOYHOH
o X 3] = S \© WHAWKATOPOB | KOMIIETE
R 9 o) & 58 aTrTecTanun . o
= 2 g 3 KOMITeTCHIINH HITUIA
=) 2 =
X ) <
® © @)
o <
= 5
1. |1 pa3nmen. BBenenue
VYerHbli ompoc,
IIpakTuko-
opuentupoanH | [1K-3.2,
11 BBeHeHI/Ie 3 8 2 6 27 bIC 3a1a4YU U HK-41,
cutyanuonnele | I1K-6.2
3a/1a4H,
Kpyrusiii cton
Konnoxsuywm,
CBoiicTBa TMMOYBBI B CBSI3U C YcrHsIi onpoc,
paluMoHaIbHBIM HpaKTI/IKO- HK-3 .2,
1.2. |ucnomb3oBanreM semenpHpIx| 3 | 10 2 8 27 KT 1 opuentuposann | ITK-4.1,
pecypcos U TpUMCHCHUEM BIC 337191 U 11K-6.2
yIlOGpGHI/II?'I CUTYallUOHHBIC
3a1a4u
JlnarHocTuka MUTAHUS IK-3.2,
1.3. |pactenuit u arpoxumuyeckuii| 3 8 2 6 27 TK-4.1,
aHaIN3. 11K-6.2




[Ipobnems! mogopoIus TK-3.2,
1.4. | IOYBBI B COBPEMEHHOM 3 8 2 6 27 TIK-4.1,
3eMJICACINN. T1K-6.2
Texnonoruun u I bl
15 |Texuomno c 0co0 3 ) )
TIPUMEHEHHS YI00pEHUH.
HpOMe)KyTO‘IHa?[ aTrecTanuia KII
Hroro 144 | 10 26 108
Hroro 144 | 10 26 108
5.1. JIeKUMOHHBII KypC ¢ yKa3aHHMeM BHI0B HHTEPAKTHBHOI ()OPMBbI NPOBeIeHUs 3aHATHI
Bcero
Tema nexuu (1/nnu ’
94acoB / 4acoB
HaUMEHOBAHHUE pa3JIel)
. ConepxaHne TeMbl WHTEPaKTUBHBIX
(BUJI MHTEPAaKTUBHON (OpPMBI .
. (w/mnu paznena) 3aHSTUN/
MIPOBEACHHUSI 3aHATHIA)/
MIPaKTUYECKASI
(mpakTHyeckasi HOJrOTOBKA)
IIOArOTOBKA
BreeHue Brenenue 2/-
CaoiicTBa mouBsl B cBsi3u ¢ |CBOMCTBAa TOUYBBI B CBSI3M € PALMOHAIBHBIM
panroHaAIbHBIM HCIIOJIB30BAaHUEM 3€MENbHBIX pecypcoB "
UCIIONIb30BAHUEM 3€MEIIHBIX | IPUMEHEHUEM yI00pEHNUI 2/-
peCypcoB U IPUMEHEHUEM
yao0peHuit
JIMarHoCTHKa IUTaHUs Busyanepnass u  nabopaTtopHas ~— JMarHOCTHKa
PACTCHHIA M arpOXUMHUYCCKHUIA | TUTAHUS PACTCHUH 22
aHaJIM3.
Hp06neMI)1 TJIOAOPOaH: COBpeMeHHBIe MCTOJUKHU )44 TEXHOJIOTHHU
HOYBLI B COBPEMEHHOM MOHHUTOPHUHIA 3€METb 2/-
3eMJIEICIIUN.
TEeXHOJIOTUH U CIIOCOOBI TexHomoruu u crnocoObl MPUMEHEHUS YJOOpEHUH. 2/
IPUMEHEHUs y100pEeHHIA.
Uroro 10
5.2.1. CemuHapckue (NmpaKkTHYecKHe) 3aHATHA C YKa3aHHeM BHJAOB TIPOBedcHHUS] 3aHATHH B
HHTEPAKTUBHOU (popme
Bceero,
. 4acoB / YaCOB MHTEPAKTUBHBIX
HaunmenoBanue @DopMblI IPOBEACHUS U TEMBI 3aHATUI o
o 3aHATHI/ IpaKTHYecKas
paszena (BUJI MHTEPAaKTUBHON (POPMBI IPOBEACHMUS HOATOTOBKA
JUCITUATITUHBI 3aHATHH )/(MpaKTHYeCcKas TOJIrOTOBKA)
BUJ qachl
CriernanbHOE MPOrpaMMHOE 0OecTieyeHHe
GeoCor 2,0. D11eKTpOHHBIE KapThl MOJIEH.
Brenenue BbopToBbie IIp 6/-/6
KoMIbroTephl. KocMuueckue cpencrsa
KOHTPOJIS
CBoiicTBa MOYBHI B PacueTHble METO/IBI TPUMEHEHUS
CBSI3U C ya00peHuil Mo MIaHUuPyeMbIi ypoxKail.
panoHaNIbHbIM Oransl peaqn3aliuy TEXHOJIOTUH TOUHOTO
HCIIOJIb30BaHUEM 3eMJIeieNnsl. DJIEMEHThl UICTOPUU Pa3BUTHS
IIp 8/-/8
3€MEJIbHBIX T3.
pecypcoB u TexHOOT s TOUHOTO 3eMIIeAeNus «on-liney.
MIPUMEHEHUEM MOHUTOPHHT 3€Melb, MOABEPKEHHBIX 3PO3UH.
yoOpeHuit CIlyTHUKOBBII MOHUTOPHHT




JIlmarHocTuka
IIUTaHUS PACTCHUHN U

. ATpOXHUMHUYECKU aHAIIU3 TTOYBHI M PACTCHHIA Ip 6/-/6
arpoOXUMHUYECKHI
aHaJIn3.
Hcnonp3oBaHue arpoOXUMHYECKUX KapTOrpaMM
pu pa3paboTKe CUCTEM yI00peHHUs a
a/IalITHBHO-JIAaHIIIA() THOM 3eMIIEICTTUH.
CocTaBiicHHUE CBOIHELIX BEIOMOCTEHN
[TpobGnembr
PE3yJIbTaTOB KOMIUIEKCHOTO arpOXMMHUYECKOTO
IJI0A0POAMS
00ce10BaHusl.
TOYBHI B IIp 6/4/6
B03MOXXHOCTB U TPYIHOCTH HIMPOKOTO
COBPEMEHHOM
BHEJIPEHUS MEPEIOBBIX MHUPOBBIX
3eMJIeICTTUH. o .
arpoTEXHOJIOTUI B YCIOBHSIX POCCUICKOTIO
CEJIBCKOro X034icTBa. TEXHUUECKOEe U
TEXHOJIOTUYECKOE 00ECTIEUEHNE BBIOJIHEHNUS
paboT B TOUHOM 3eMJICACITUN
Hroro
5.3. Kypcogoii npoekT (padora) y4eOHbIM INIAHOM NPeIyCMOTPEH
5.4. CamocTosiTesqibHAs1 padoTa 00yUyaromerocst
TeMbl U/WIIK BUIBI CAMOCTOSITENTLHOM paboThI Yacsl
CnenanbsHoe nporpammuoe odecrieuenne GeoCor 2,0. DneKTpOHHBIE KapThl
nosieid. boptoBbie 27
KoMIbIoTEPHI. KocMuueckue cpeacTsa KOHTPOIIS
CBoiicTBa MOYBBI B CBS3H C PAlMOHAIBHBIM HCTIOJIb30BAHUEM 3€METbHBIX 27
PECYPCOB U IPUMEHEHHEM yI00pESHHMIA
[Ipobaembl MI0A0pOIUS TTOYBEI B COBPEMEHHOM 3€MJICICITUN 27
CoBpeMeHHbIE METOJUKH U TEXHOJIOTUU MOHUTOPUHIA 3€MEJIb 27




6. IlepeueHb yueOHO-MeTOAMYECKOr0 oOOecrevYeHUsl Ui CAMOCTOSITeIbHOH PadoThl o0y4yarlmxcs IO
AUCHUILINHE

VYueOHo-MeToAMuecKoe  o0ecrieueHue Juisi  CaMOCTOSITENIbHOM — paboThl  oOywaromierocss — Io
muciuminHe  «TexHonoruu  NpUMEHEHUs ynoOpeHWid B aJanTUBHO-NAHAIMA(QTHOM  3eMIICICIIHID
pa3MENIeHO B AJIEKTPOHHOW HH(POPMAIMOHHO-00pa30BaTEIbHON Cpe-A¢ YHHBEPCUTETa M JOCTYIIHO JIJIst
o0yuJarolerocs: yepe3 ero JUYHbIM KaOMHET Ha caiiTe YHHBEpPCUTETa. YUeOHO-METOAUYECKOe oOecreueHue
BKITIOYACT:

1. PaGouyro mnporpamMmy IUCHUIUIMHBI «TeXHONOTMM TMPUMEHEHHUS YIOOpeHHH B aJanTHBHO-
JaHAIAQTHOM 3eMIICICTTUI.

2.Meroauueckie PEKOMEHIAIMU [UJIsl OPTaHMU3AIMH CaMOCTOATENbHON paboThl 0oOydaromerocs Mo
TUcTUIUTNHE « TeXHOJIOTHUH PUMEHEHHS Y00pEeHUH B aIallTUBHO-TAHAMIA(THOM 3EMJICICITHI.

3. MeTtoanueckue peKOMEHIalliH O BBIOIHEHUIO MMCEMEHHBIX padoT () (MIpH HATTUYHH).

4. Meronuveckue PEKOMEHJAIMHM TI0 BBITOJHEHUIO KOHTPOJIBHOW pPabOTHl CTYJICHTAMH 3a0YHOM
(opmbl 00ydeHus (MPH HATUYHMH)

5. Metoanueckue yka3aHus 110 BBIIOJIHEHHUIO KypCcOBOM paboThl (poekTa) (Mpy HATMYHH).

JIsg  yCHemrHoro OCBOCHMSI JUCHUIUIMHBI, HEOOXOAMMO CaMOCTOSTENBHO JETalbHO HW3YYHTh
MIPEJICTAaBICHHBIE TEMBI 10 PEKOMEHyEeMbIM HCTOYHIKAM UH(POPMAITIH:

PexomenyemMbie HCTOYHUKY HHPOPMAIHH
(Ne pctouHUKA)

) TeMbI IS CAMOCTOSTENLHOIO H3yUeH s
I OCHOBHasI JTOTTOJTHUTETbHAS METOJI. JIUT.

(w3 1.8 PITJI) (w3 1.8 PITJT) (w3 1.8 PITJI)

Beenenue. CnenuanbHOe NpoOrpaMMHOE
obecrieueHme GeoCor 2,0.
1 DNeKTpOHHbIE KapThl nosieil. bopToBbie

KoMIbrOTEpbl. KocMuueckue cpeacrsa

JI1.1,J11.2, J11.3, | JI2.1,J12.2, JI2.3,
Jd1.4 J2.4,J12.5

KOHTPOJISI
CaoiicTBa OYBBI B CBA3U c
palMOHAIBHBIM UCIOJIL30BAHUEM

3€MEJIbHBIX PECYPCOB M NPUMEHEHUEM

. o JI1.1,J11.2, J11.3, | JI2.1,J12.2, JI2.3,
2 | ynobpenwuii. CBOHCTBA MOYBBI B CBS3H C

1.4 J12.4,J12.5
palrOHAJIBHBIM HUCITIOJIb30BAHUEM
3eMENBHBIX PECYpPCOB M TMPUMEHEHUEM
yao0peHuit

JlnarHocTMKa IHUTAaHUA PACTCHUU U
arpoxumuueckuit anamus.. [IpobGnemsr| JI1.1,JI1.2, JI1.3, | JI2.1, JI2.2, JI2.3,
ILUIOAOPOJUSI IIOYBbI B COBPEMEHHOM JI1.4 J12.4,J12.5

3eMJIC SN

[TpoGieMbl mI0a0POHS
MOYBBI B COBPEMEHHOM
4 |3emiienenu.
CoBpeMeHHBIE METOIUKHA "
TCXHOJIOI'MU MOHUTOPUHIA 3€MCJIb

JI.1,J11.2, J11.3, | JI2.1,J12.2, J12.3,
Jd1.4 J2.4,J12.5

7. @oHI OIEHOYHBIX CPeacTB (OLEHOYHbIX MATEPHAJIOB) /Jf MNPOBeJeHUsS] TPOMEKYTOYHOH aT-
TecTaMU oO0ydamomuxcss no aucuumiuHe «TexHoiorMM TIpUMeHeHUs1 YI00peHUil B aJaNTHBHO-
JaHAIA(THOM 3eMJIeIeTHI)

7.1. IlepeyeHb WHAMKATOPOB KOMIICTEHHHH ¢ yKa3aHHeM 3TanoB HX (OPMUPOBAHMS B mpoluecce
0CBOeHMs 00pa30BaTeIbHON MPOrPaMMbIl

JMCIUIUIMHBL/3JIEMEHTBI
MIpOrpamMMsl (TIPAKTHKH,
I'MA), yaactByronue B
(hopMupoBaHNH MHIUKATOPA
KOMITCTCH-1IHU

WHaukaTop KOMITETEHIINH
(ko u comeprkaHue)




7.2. Kputepuu W mKaJbl OUEHUBAHUS YPOBHSI YCBOCHUSI HHIAUKATOPA KOMIIETEHIUil, ompeae-
JISIIOIIMe NPoLeAYPbI OLICHUBAHUSA 3HAHUI, YMEHHUI1, HABLIKOB U (MJIM) ONBITA JeSITeJIbHOCTH

OneHka 3HaHUI, YMEHUH M HaBBIKOB U (WJIM) ONBITA JEATENBHOCTH, XapaKTEPU3YIOIIHUX OSTallbl
(hopMUpOBaHUS KOMIIETEHIMI MO AMCUUIUIMHE «TEeXHOJOrMM NpUMEHEHUs ynoOpeHHil B aJanTUBHO-
JTaHamadTHOM 3eMIIeIeTTMU» POBOUTCS B (hOpME TEKYIETO KOHTPOJIS U MPOMEXKYTOUHON aTTeCTaIUH.

Texkylmuil KOHTpOJIb TMPOBOAMTCS B TEUEHUE CEMECTpa C LENbI0 OMNPEENIEHUs YPOBHSI YCBOEHUS
oOyyaromuMucs  3HaHUM, (HOPMHUPOBAHMS yMEHUH M  HAaBBIKOB, CBOEBPEMEHHOIO  BBISBJICHHUS
MpernoAaBaTeIeM HEJOCTaTKOB B IOATOTOBKE OOYYalOUIMXCSd M NPUHATUS HEOOXOAMMBIX Mep Mo eé
KOPPEKTUPOBKE, a TaKXKe JUJIsl COBEPIICHCTBOBAHUS METOAMKH OOYYECHHsI, OpraHH3aluu Y4eOHOl paboThl U
OKa3aHUs MH/IMBUyaIbHOM MOMOIIH 00y4aromemMycs.

[TpomexxyTouyHast aTrecTanus no AucCUUIUINHE «TeXHONoruu mpuMeHeHHUs yAOoOpeHUH B alanTHBHO-
TaHamadTHOM 3eMJIeICTHI» POBOIUTCS B Buae 3auet, KypcoBoii poeKT.

3a 3HaHUS, YMEHHUS U HaBBIKU, IPHOOPETCHHBIEC CTYyJCHTAMHU B MEPUOJ WX OOYUYEHHS, BHICTABISIOTCS
ouneku «3AUTEHO», «HE 3AUTEHO». (wm «OTJIMYHO», «XOPOLIO», «YIOBJIIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIBHO» st tuddepeHpoBaHHOro 3a4eTa/3K3aMeHa)

Jlis oleHUBaHUS 3HAHWM, YMEHUN, HaBBIKOB U (WMJIM) OIbITAa AESITEIbHOCTU B YHUBEPCUTETE MpHUME-
HsieTCsl OalIbHO-pEHTHHIOBas CHCTEMa OILIGHKH KayecTBa OCBOCHHMSI 00pa3oBaTEIbHOM MPOTrpamMMBbl.
OneHka NpoBOAUTCS IPU MPOBEACHUM TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHBIX aTTECTalUi
oOyuatonuxca. PeHTHUHroBass olleHKa 3HAHUW SBJISETCS HWHTETPUPOBAHHBIM I[OKAa3aTelieM KauecTBa
TEOPETUYE-CKUX U MPAKTUYECKUX 3HAHUM U HABBIKOB CTY/IEHTOB 10 JUCIUILINHE.

CocTaB 0a/11bHO-PEHTHHIOBOI OLICHKHU CTYICHTOB 04HOI ()OpMBbI 00yUeHH S

g cTyneHToB O4HOM (popMbl 0Oy4YeHMs 3HAHHS 1O OCBAaMBAEMBbIM KOMIIETEHUUSM (OPMUPYIOTCS
Ha JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHUSIX, & TAKXKE B MPOLIECCE CAMOCTOSATEIbHOM MOATOTOBKH.

B cooTtBeTcTBUU ¢ OamIbHO-PEHTHHTOBOM CHUCTEMOW OIICHKH, MPUHATONM B YHUBEPCUTETE CTyACHTaM
HAYHCIISAIOTCS OBl TIO CIIEIYIOIIMM BHIaM padoT:

. MakcumanbHoe

No koHTpOTBHOM O11eHOYHOE CPENICTBO PE3yJIbTATOB HHJIMKATOPOB AOCTIKEHH KOIIIECTEO

TOUKH KOMITETEHLIUI

0amioB
3 cemecTp

KT 1 Konnoksuym 8

KT 1 YcTHbIN onpoc 0

KT 1 [IpakTHKO-OpHEHTHPOBAHHBIE 3a1a4X U CUTYAI[MOHHBIE 33]1a41 0
CyMmma 0a/1J10B 110 MTOraM TeKYIIero KOHTPOJIs 8
TTocemenue NEKIIMOHHBIX 3aHITUNA 20
[Tocemenne npakTHIECKUX/1a00paTOPHBIX 3aHATUI 20
Pe3ynbpTaTBHOCTH pabOTHI HA MPAKTHUECKHUX/Ta00paTOPHBIX 3aHITHSIX 30
Hroro 78
Ne KOHTPOITHOH OneHoyHoe CpeacTBO MakcumanbHoe }

TOUKI pe3yabTaTOB NHIUKATOPOB KOJIMYECTBO Kpurepun onieHKM 3HaHUN CTYIEHTOB

JIOCTHKCHUN KOMIICTCHIINI OayoB

3 cemectp




KT1

Konnoxksuym

8 OaJI0B 3acIy’KUBAET CTY/ICHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMMOOK Ha TPEITI0KESHHBIC BOITPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHI0BaHHOW OCHOBHOU
JTUTEPATYpOu. 6 0aIoB gaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIICHHUSI.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3U. CTYZACHT MOXKET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUs, 0Ka3aB Ha pUMepax ux
OCHOBHBIE TIOJIOKEHUS TOJIBKO C
MIOMOIIBIO TpenoaaBaresis. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOppeKIMH. 4 6asia 1aH HEMOTHBIN
OTBET, NPEACTABIAIOUINI cO00i
pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
omOKaMu B ONpeIEICHUsX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOTUYHOCTh U3J10’keHHs. CTyeHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOpHUH, SIBIICHUS C APYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
u3j0xeHus. Peub HerpamMoTHasl.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOIPOCHI IIPENOaBaTes He PUBOIST
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIBKO Ha MOCTABJIEHHBIN BOIPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJyIOB BBICTABJISIETCS CTYIEHTY NPH
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOILEro OTHOLLIEHHE K BOIIPOCY.




KT1

YceTHBIM onpoc

3,5 6ayToB 3acy’KUBAET CTYACHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMMOOK Ha TPEITI0KESHHBIC BOITPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHOBAHHON OCHOBHOM
TuTEpaTypou. 2 Gaia qaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIICHHUSI.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3U. CTYZACHT MOXKET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUA, JOKa3aB Ha MPUMEPax UX
OCHOBHBIE TIOJIOKEHUS TOJIBKO C
MOMOIIIBIO TIpenoaBaTens. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOoppeKkuuu. 1 6ani 1aH HemOIHbII
OTBET, NPEACTABIAIOUINI cO00i
pa3po3HEHHbIE 3HAHMUSI 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
OLIMOKaMU B ONPEIEICHUSX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOrMYHOCTh U3JoxkeHus. CTyieHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOPHH, SBICHUS C IPYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCYTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
uznoxenus. Peur HerpamoTHasi.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOMPOCHI MPEIo1aBaTesi He MPUBOIAT
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIbKO Ha MOCTaBJICHHBIN BOMPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJIOB BHICTABISIETCS CTYACHTY MPU
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOIIETO OTHOIIEHHE K BOTIPOCY.




KT1

[IpakTHKO-OpUEHTHPOBAHHbBIE
3a1aumn u CUTYaIlMOHHBIC
3aa4u

3,5 6ayToB 3acy’KUBAET CTYACHT,
OTBETHUBIIHH MOTHOCTBIO U 0e3
OIMMOOK Ha TPEITI0KESHHBIC BOITPOCHI
U MOKa3aBIINK 3HAHUSI OCHOBHBIX
MOHSTHIA JUCIUTUIAHBI B
COOTBETCTBUU C 00513aTeNIbHON
IIporpamMMmoin Kypca u
PEKOMEHOBAHHON OCHOBHOM
TuTEpaTypou. 2 Gaia qaH
HE/I0CTaTOYHO MOJIHbIHN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nmocneoBaTeabHOCTh
U3JI0KEHUS] IMEIOT HapYIICHHUSI.
Jlony1ieHbl OMOKH B PACKPBITHH
MIOHSITHIA, YITOTPEOJIEHUN TEPMUHOB.
CryneHt He criocoOeH
CaMOCTOSITEIEHO BBIJICITUTh
CYILIECTBEHHBIE M HECYIIIECTBEHHbIE
MIPU3HAKH U TIPUYUHHO-CIICICTBEHHBIE
cBsA3U. CTYZACHT MOXKET
KOHKPETU3UPOBATh 0000IIEHHBIE
3HaHUA, JOKa3aB Ha MPUMEPax UX
OCHOBHBIE TIOJIOKEHUS TOJIBKO C
MOMOIIIBIO TIpenoaBaTens. PeueBoe
oopmiieHre TpeOyeT MOMPaBOK,
KOoppeKkuuu. 1 6ani 1aH HemOIHbII
OTBET, NPEACTABIAIOUINI cO00i
pa3po3HEHHbIE 3HAHMUSI 110 TEME
BOIIPOCA C CYIIECTBEHHBIMHU
OLIMOKaMU B ONPEIEICHUSX.
[TpucyTcTBYIOT PparMeHTapHOCTD,
HEJIOrMYHOCTh U3JoxkeHus. CTyieHT
HE OCO3HAET CBS3b JAHHOTO TOHATHSA,
TEOPHH, SBICHUS C IPYTUMHU
00BEKTaMU JTUCIUILIIHHEI.
OTCYTCTBYIOT BBIBOJIBI,
KOHKpPETH3aIHs U I0Ka3aTeIbHOCTh
uznoxenus. Peur HerpamoTHasi.
JlonoMHUTENBHBIE M YTOUHSIOIINE
BOMPOCHI MPEIo1aBaTesi He MPUBOIAT
K KOPPEKIIMY OTBETa CTY/ICHTa HE
TOJIbKO Ha MOCTaBJICHHBIN BOMPOC, HO
¥ Ha JPyTUE BOMPOCH JUCIUTUIAHEL
0aJIOB BHICTABISIETCS CTYACHTY MPU
MIOJTHOM OTCYTCTBHH OTBETA,
MMEIOIIETO OTHOIIEHHE K BOTIPOCY.




Kpurtepun n mkaJjbl OleHUBAHUSA Pe3yJIbTATOB 00yUeHHsI HA IPOMEKYTOUHON aTTecTAlMHU

[Ipn mpoBeneHUM HTOTOBOM aTTecTallud «3adeT» («IU(QPEpEeHIUPOBAHHBIM 3a4eTy, «3IK3aMEH»)
MpEernoAaBaTel0 C COrjacusl CTYJIEHTa pa3peliaeTcs BBICTaBIATh OLEHKU («OTIIMYHO», «XOPOLIO»,
«YIOBIETBOPUTEIBHO», «3a4eT») MO pe3yldbTaTaM HaOpaHHBIX OalJiOB B XOI€ TEKYIIEr0 KOHTPOJIS
yCIEBAaEMOCTH B CEMECTPE I10 BbIIIE IPUBEACHHOM 1IKaJIE.

B cnyuae otkaza — cTyaeHT caaet 3aueT (auddepeHupoBaHHBINA 3a4eT, SK3aMEH) M0 MPUBEIEHHBIM
BBIIIIE BOMpOcaM M 3adaHusM. MToroBas ycmeBaeMocTh (3auer, AuddepeHIInpOBaHHBIM 3a4eT, IK3aMEH) HE
MOXET OIICHMBATbCA HI)KE CYMMBI 0alyioB, KOTOPYIO CTyJIEHT Ha0pan 1o WTOraMm TeKyled u
MIPOMEKYTOYHON yCIIEBAEMOCTH.

IIpu cpade (3auera, nuddepeHIIMPOBAaHHOTO 3aueTa, HK3aMeHa) K 3apabOoTaHHBIM B TEUYECHHE
ceMecTpa CTyJEHTOM OanjnaMm MpuOaBisAloTCS Oajuibl, IMOMyYeHHblE Ha (3aueTe, AUPQHEpPEeHLHPOBAHHOM
3ayeTe, dK3aMeHe) U cyMMa OaljIoB IEPEBOJUTCS B OLICHKY.

Kputepun n mkaJjbl OleHUBAHUS 0TBETA Ha 3a4eTe

[To mucummmae «TexHOJIOrMM TpPUMEHEHHUs yNOOpEeHUil B aJaNnTHBHO-TAHAIIA(QTHOM 3eMIICICITUID)
K 3a4eTy JOIMYyCKAIOTCS CTYICHTHI, BBIMOJHUBIINE M CIABLINE MPaKTUYECKHEe pabOThl IO IUCHUIUIMHE,
UMEIOIIME €KEMECSIUHYI0 aTTecTaluio U 0e3 mpuBs3ke K HaOpanHbiM Oamnam. CryneHTaM, HaOpaBIIMM
Oonee 65 OaiIoB, 3a4eT BBHICTABISIETCS MO PE3yJIbTaTaM TEKyIlIeW yCIEeBaeMOCTH, CTYJIEHThI, He HaOpaBIlue
65 OamwioB, CHAOT 3a4eT MO BompocaMm, mnpeaycMorpeHHbM PIIJI. MakcumanpHas cymma OallloB 1O
IPOMEXKYTOUHOI aTTecTaluu (3a4eTy) ycTaHaBinuBaercs B 15 OamioB

Bonpoc 6uera Komaectro 6amnos
Teoperuueckuil Borpoc o S
3agaHus Ha IPOBEPKY YMEHHH J05
3agaHus Ha IPOBEPKY HABBHIKOB oS

TeopeTrueckuit BOIpoc

5 0ayuioB BBICTABISETCS CTYAEHTY, HMOJTHOCTHIO OCBOMBILIEMY MaTepHall TUCLUIUIMHBI WIH Kypca B
COOTBETCTBUU C Y4eOHOH mporpamMmoi, BKIIOYas BOMNPOCHI paccMaTpUBaeMble B PEKOMEHIOBaHHOM
MIPOrpaMMON JOMOJHUTEIBHOW CIPaBOYHO-HOPMATUBHOM M HAy4YHO-TEXHUYECKOW JHMTEpaTypbl, CBOOOIHO
BJIAJICIOIIEMY OCHOBHBIMU TOHATHUSMHU JUCHMIUIMHBL. TpeOyercss mMolHOEe TIOHMMAaHUE U  YETKOCTb
W3JI0KEHUSI OTBETOB M0 AK3aMEHALMOHHOMY 3aJaHuio (OWJeTy) M JONOIHHUTEIbHBIM BOINPOCAM, 3a/JaHHBIX
9K3aMEHaTOpoM. JIOMONHUTENbHBIE BOIPOCHI, KAaK NPaBWIO, JODKHBI OTHOCUTBCA K  MaTepuaity
JUCHUIUIMHBl WIK Kypca, HE OTPa)KEHHOMY B OCHOBHOM 3K3aMEHAIlMOHHOM 3a/aHuu (OWiieTe) U BBISABISAIOT
MOJIHOTY 3HAHUM CTYyAEHTA MO AUCLHUIUIMHE.

4 Oamra 3acioyXhBaeT CTYACHT, OTBETUBIIMA TOJTHOCTBIO H 0€3 OIIMOOK Ha BOMPOCH
9K3aMEHALlMOHHOTO 3aJlaHus W TOKAa3aBIIMI 3HAHUS OCHOBHBIX MOHSTHM JHUCLUMIUIMHBI B COOTBETCTBUHU C
00s13aTeIBHON TPOrpaMMOi Kypca U peKOMEHI0BAaHHON OCHOBHOM JIUTEPATYPOH.

3 Oamma [aH HEJOCTAaTOYHO TIONHBIA M HEJOCTAaTOYHO pa3BepHYThId oTBeT. Jlormka wu
MOCJIEIOBATENIFHOCTh HM3JIOKCHHUS HMMEIOT HapylieHus. JlomymieHsl OmMOKM B PACKPBITUM TOHSTHH,
ynotpebnenun TepMUHOB. CTYyAEHT HE CIOCOOCH CaMOCTOSITEIbHO BBIJACIUTH CYIIECTBEHHBIE U
HECYILIIECTBEHHbIE IPU3HAKM U MPUYUHHO-CIEACTBEHHbIE CBA3U. CTyIEHT MOXET KOHKPETU3HPOBATh
00O00IIeHHbIE 3HAaHMs, JOKa3aB Ha TMPUMEPaX UX OCHOBHBIC TIOJOXKEHHS TOJIBKO C IOMOIIBIO
npenojaBaress. PeueBoe odopmiieHre TpeOyeT norpaBoK, KOPPEKIIUH.

2 Ganna JaH HEMOJHBIA OTBET, MPEACTABISIONIUN cOO0Il pa3po3HEHHbIE 3HAHUS IO TEME BOIpPOCca C
CYUIECTBEHHBIMH OIIMOKaMH B  onpeAeneHusx. [IpucyTcTBYrOT  (parMeHTapHOCTh, HEJIOTHYHOCTb
uznoxeHus. CTyJEeHT HE OCO3HaeT CBsI3b JAHHOTO IIOHATHUS, TEOPHH, SIBICHUS C APYTUMU OOBEKTaMHU
JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJbI, KOHKpPETHU3ALMSI M JI0KA3aTEJbHOCTh W3JIOXKEHUs. Peub HerpaMoTrHas.
JlononHUTENbHBIE U YTOUHSIOIIME BONPOCHI MIPENOJABATENS HE MPUBOJAT K KOPPEKIMU OTBETA CTYJIEHTA HE
TOJIbKO Ha MOCTaBJIEHHBIN BOIIPOC, HO U Ha JAPYTHE BOMPOCHI IUCIUIUIMHBIL.

1 Gann JaH HEMONHBIA OTBET, MPEACTABISAIONINI COOON pa3po3HEHHbIE 3HAHUS MO TEME BOIpOca C
CYUIECTBEHHBIMH OIIMOKaMH B  onpeAeneHusx. [IpucyTcTBYIOT  (parMeHTapHOCTh, HEJIOTHYHOCTb
uznoxeHus. CTyIEeHT HE OCO3HaeT CBsI3b JAHHOTO TOHATHUS, TEOPHH, SIBICHHS C APYTUMH OOBEKTaMH
JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJbI, KOHKPETHU3ALMsI M JI0KA3aTEJIbHOCTh M3JIOKEHUs. Peub HerpaMoTHas.
JlonoNHUTENbHBIE W YTOUHSIOIINE BONPOCHI MPENOJABATENS HE MPUBOJAT K KOPPEKIMU OTBETA CTYJIEHTA HE
TOJIbKO Ha MOCTaBJIEHHBIN BOIIPOC, HO U HA APYTHE BOMPOCHI IUCIUIUIMHBIL.

0 GansoB - MpH MOJHOM OTCYTCTBUU OTBETA, UMEIOIIETO OTHOIIIEHUE K BOIIPOCY.



3ajaHus HAa TPOBEPKY YMEHUN U HaBBIKOB

5 GamtoB 3adaHuUs BBINOJHEHBI B O00O3HAYCHHBIM TMpEMojaBaTeIeM CPOK, MHUChbMEHHBIM OT4eT 03
3amMeuaHuii. PaboTa BhINOJIHEHA B IIOJIHOM 00beME ¢ COOJII0CHUEM HEOOXOAUMOM I0CIIEI0BATEILHOCTH.

4 Oamra 3amaHus BBHITIOJHEHBI B OOO3HAYEHHBIN TNperojaBaTeleM CpPOK, MUCBMEHHBIH OTYET C
HEOONIBLIINMH HEI0UETaMHU.

2 OamwtoB 3amaHus BBINOJHEHBI C 3aJEP)KKOM, IHMCHMEHHBIM OTYEeT ¢ HemodeTamu. Pabota
BBITIOJTHEHA HE TOJHOCTHIO, HO OOBEM BBITTOJHEHHONW YacTH TAaKOB, YTO TO3BOJSICT TONYYHTH MPABUIHHBIC
pe3yabTaThl U BHIBOJIBI.

1 OayutoB 3amaHus BBIIONHEHBI YACTUYHO, C OOJIBIIMM KOJIHMYECTBOM BBIYHCIMUTEIBHBIX OIMIHOOK,
00BEM BBITIOJIHEHHOHN YacTH pabOThI HE MTO3BOJISIET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

0 OamnoB 3amaHus BBHIMOJHEHBI, MMCHMEHHBIA OTYET HE TPEJCTABJICH WM paboTa BHINIOJTHEHA HE
MIOJTHOCTHIO, 1 00HEM BBITIOJTHEHHOM YacTH pabOTHl HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

7.3. IlpuMepHble OLIEHOYHBbIe MAaTepHAdbl UIA TEKYILIero KOHTPOJSI YCIeBAaeMOCTH H IPOMeEKY-
TOYHOH aTTecTAllMH IO HWTOraM OCBOEGHHSl AWCHMIUIMHBI «TexHonorum npuMeHeHHs1 yao0peHMil B
aaNTHBHO-TAHAIIA(PTHOM 3eMJleeTHID

1. XuMU3anus 3eMIIeeNns, COCTOSHUE U MePCIEKTUBBI MPUMEHEHHS YI00pEHUH.

2. Ponp opraHndeckux ¥ MUHEpAIbHBIX YJOOPEHHUH B COXPAaHEHUHU MOYBEHHOIO IJIOJOPOAMS
Y YBEITUYEHUH TPOAYKTUBHOCTHU CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

3. CrenmanpHoe iporpammHoe obecriederrne GeoCor 2,0.

4. DJIEKTPOHHBIE KAPTHI MOJICH.

S. bopToBbIE KOMIIBIOTEPHI.

6. Kocmuueckue cpeactsa KOHTPOIIA.

7. PacuetHble METOIBI MPUMEHEHUS YAOOPEHHH O] TUIAHUPYEMBIH yposKaii.

8. Dransl pealn3aiuy TEXHOJIOTUH TOYHOTO 3eMJIEACIHSI.

9. DnemMeHThl ucTopuu pazsurus T3.

10. TexHOJI0rusT TOYHOI0 3EMIIENEINA «On-liney.

11. MOHUTOPHUHT 3€Mellb, IOABEPKEHHBIX IPO3UU.

12. CnyTHUKOBBIA MOHUTOPHHT.

13. [Inogopoayie NOYBBL, BUBI U ITyTH €TO PETYIMPOBAHMUS.

14. ArpoxumuyecKkas XapakTepUCTHKa OCHOBHBIX THUIIOB OYB Poccum.

15. 3emenbHbIe pecypcebl CTaBponoiabCKOro kpas u ora Poccun.

16. JubdepeHnnpoBaHHOE BHECEHHE MUHEPATILHBIX YI00PEHUH.

17. OkoHOMHYECKas F3PPEKTUBHOCTh U MEPCIECKTHBBI BHEAPCHHUS.

18. ABTOMaTH4eCKass METEOCTAHLIUS.

19. CucrteMa AMCTAaHIIMOHHOTO KOHTPOJIS MOJIOKEHUS U (DYHKIIMOHUPOBAHUS CENIbX03TEXHUKH.

20. CoBpeMeHHbIE TPUEMBI B CTIOCOOBI BHECCHHS.

21. 3HayeHue, 3a/1a4K U IPUHIHIBI IOCTPOSHUS CUCTEM YAO0OpEHHUS.

22. Meronuka onpeesaeHus: ONTUMAIBHBIX 103 YA00PESHHIA MO TFIaHUPYEMBIH ypOoXKaid.

23. TexHOIOrnY MOHUTOPUHTIA 3€MEIb.

24. Hcnonp3oBanne arpoXMMHUYECKHX KapTorpaMM IIpH pa3paboTKe CHCTeM YI00peHus a
a/IalITHBHO-JIAaHIIIA() THOM 3eMIIEICTTUH.

25. CocraBiieHME CBOJIHBIX BEIOMOCTEH pe3yJIbTaTOB KOMIUIEKCHOTO arpOXUMHUYECKOro
o0crne1o0BaHuUs.

26. B03MOXXHOCTh WM TPYAHOCTH IIMPOKOTO BHEAPEHHUS MEPEIOBBIX MHUPOBBIX arpOTEXHOJIOTHIA
B YCJIOBHSIX POCCUMCKOIO CEJICKOr0 XO35MCTBA.

217. TexHuueckoe U TEXHOIOTHYECKOE 00eCTIeueHUE BHIMOIHEHUS padOT B TOYHOM 3€MIICIICIINH.

1. [Tnogopoauie mousskl, ero Bubl. [yt nmoBeimeHus 3p(HEeKTUBHOTO MIOAOPOAHUS.

2. [Torennmanbaoe U 3PdexTuBHOE TUIONOpOaUe 1MOoUB. OCHOBHBIC MPHEMBI TOBBIIICHUS
3¢h(HEKTUBHOTO TUIOAOPOIHS TTOUB.

3. CocTaBHbIE YaCTH TIOYBHI U UX POJIb B TUTAHUU PACTCHUII.

4. EMKOCTh MOrmomieHus ¥ cocTaB MOrJIONIEHHBIX KaTHOHOB MOYB.

S. Peakuus mouBeHHOro pactBopa. Buasl kuciotHocTtd. Posib pa3HBIX BUIOB KHUCIOTHOCTH



II0YB B ITUTaAaHUU paCTeHI/Iﬁ.

6. Yro Takoe Oy(pepHOCTh U KaKOBa €€ pojib B MUTAHUU PACTCHUN U IPUMEHEHUHU YJ00pEHHH.

7. Arpoduzndeckue, OMOIOrHYECKUE U arPOXUMHUUECKHE ITOKA3aTEIH TUI0I0POIUS.

8. Jaiite onpezneneHre HUTPUGPUKALTMOHHON CIIOCOOHOCTHU TOUBBI.

9. VICTOYHMKY MOCTYIUIEHUS M TIOTEPh a30Ta U3 MOYBHI. Y CBOGHUE PACTEHUSIMM aMMHUA4YHOIO U
HUTPATHOI'O a30Ta.

10. Kpyrosopor azora B mpupome. Mepompusatusi 1Mo yaydlIeHHIO a30THOro OajlaHca B
3eMJIeIeNINU.

11. Ot KaKkux (aKTOPOB 3aBHCUT CKOPOCTh HUTPUDUKAITUH?

12. Conepxanue u Gpopmsl hocdopa B moUBe.

13. Conepxanne u GOpMBI KaIus B TIOYBE.

14. Kak ompenenuts ynoOpeHus, coaepkaiiie aMMuaK?

15. MukpoynobpeHus, UX XxapaKTepUCTHKa, OCOOEHHOCTH MPUMEHEHUS

16. OcCHOBHBIE MUKPOYZOOpPEHHS — CBOMCTBA M YCII0BUA 3P (HEKTUBHOTO MPUMEHEHHUS.

17. [ToHsiTHE 0 KOMIUIEKCHBIX yA0OpeHusX. MIX 5KOHOMHUYECKOE U arpOTEXHUUYECKOE 3HaYCHHE.

1. Omnpenenute 103y MHUHEPAIBHBIX YJOOPEHHH pacdyeTHO-0ANaHCOBBIM CIOCOOOM IO

metonuke B.B. AreeBa, ecim yposkaHOCTh TOJCONHEYHWKAa 26 1yra, a comepxkanue B 0-20 cM crioe
yepHo3eMa BhImeaodeHHoro NO3 28 mr/kr, moasmxkHOro ¢ochopa — 31 mr/kr, a oOMeHHOrO Kamus — 266
MT/KT TIOYBBHI.

2. Omnpenenute 103y MHUHEPAIBHBIX YJOOPEHHH pacdyeTHO-OANaHCOBBIM CIOCOOOM IO
meronuke B.B. AreeBa, ecnu ypokaiHOCTh 03UMOro stameHs 43 1/ra, a comepkanue B 0-20 cm cioe
gyepHo3zeMa 10xHOro NO3 - 21 mr/kr, nmoasmxHoro ¢ocdopa — 21 Mr/kr, a o0OMeHHOTro Kanmusi — 275 Mr/kr
MOYBBI.

3. Onpenenute 103y MUHEPATbHBIX YyIOOPEHWI pacuyeTHO-0ATaHCOBBIM CIIOCOOOM TIO
meronuke B.B. AreeBa, ecnmm ypoxkaiitHocTh KapTtodens 205 1m/ra, a comepkanme B 0-20 cMm crioe
gyepHo3zeMa 10kHOro NO3 - 25 mr/kr, nmoasmxHoro ¢ocdopa — 28 Mr/kr, a odOMeHHoro kamus — 319 mr/kr
MOYBBI.

4. Onpenenure 103y MUHEPATbHBIX YyIOOPEHWI pacueTHO-0ATaHCOBBIM CIIOCOOOM  TIO
meronuke B.B. AreeBa, ecnm ypokaHOCTH stuMmeHs 55 1/ra, a coxepxkanue B 0-20 cM ciioe TEeMHO-
kamtanoBoil moussl NO3 - 23 wmr/kr, nonsuxHOro ¢ochopa — 22 Mr/kr, a o0OMeHHOro Kanusi — 459 mr/kr
MOYBBI.

5. Onpenenute 103y MUHEPAIbHBIX YyIOOpPEHWI pacueTHO-0aTaHCOBBIM CIIOCOOOM TIO
meronuke B.B. AreeBa, eciam ypoxkaiiHOCTh Tpeunxu 33 1m/ra, a comepkanue B 0-20 cM cioe 4yepHO3eMa
turmnyHoro NO3 - 15 mr/kr, noasmkHoro gocdopa — 22 mMr/kr, a 0OMeHHOTro Kanus — 233 MI/KT TOYBBI.

6. Onpenenure 103y MUHEpPaIbHBIX YyIOOpPEHHI pacueTHO-0aJaHCOBBIM CIIOCOOOM IO
Meroquke B.B. AreeBa, ecnm ypoxkaiHOCTh KyKypy3bl Ha cwioc 190 1y/ra, a comepxkanue B 0-20 cm cioe
CBeTJI0-KamTaHoBoM mouBbl NO3 - 28 Mr/kr, moasmwkHOro ¢ochopa — 28 mr/kr, a oOMeHHoro kamus — 321
MI/KT TTOYBBI.

8. IlepeyeHb OCHOBHOI W JONMOJHUTEJbLHON Y4eOHOH JIMTEPaTypbl, HEOOXOAMMOI /JI OCBOCHUS
AUCHMILINHBI

a) IlepeyeHb OCHOBHOM W JOMOJHUTENIBHOM y4eOHOH JUTepaTypbl, HEOOXOAWMOW ISl OCBOCHHS
JUCIUITAHBI

OCHOBHAaf
JI1.1 TopuxoB B. E., benoyc H. M., MenbnukoBa O. B. ArpoxuMHuecKU€ M 3IKOJIOTMYECKHUE OCHOBBI
aJanTUBHOTO 3eMJiefenus [DIEeKTpOHHBIM pecypc]:yueb. mocodue ; BO - bakanmaBpuar. - CaHkr-

[TerepOypr: Jlanb, 2022. - 228 c. — Pesxum noctyna: https://e.lanbook.com/book/193426

JI1.2 TopukoB B. E., MenbaukoBa O. B. OO6paboTka mNOYBBI, NMOCEB W TIOCAJIKA IOJEBBIX KYJBTYP
[DnexTponnslii  pecypcl:moHorp.. - Cankt-IlerepOypr: Jlamp, 2022. - 244 c. — Pexum pocryna:
https://e.lanbook.com/book/206360

JI1.3 TopuxoB B. E., MensuukoBa O. B. O6mee 3emnenenue. [lpaktukym [DaeKTpoHHBIH pecypc]:yuel.
nocobue ; BO - Maructparypa, Acnupantypa. - Cankt-IlerepOypr: Jlamp, 2022. - 204 c. — Pexum
noctyma: https://e.lanbook.com/book/206657



JI1.4 Kumun B. B. Arpoxumus [DnexTpoHHbIN pecypc]:yueb. mocobue; BO - bakanaBpuar. - Mocksa:

OOO '"Hayuno-uznarensckuit uentp WMHOPA-M", 2022. - 351 c¢. — Pexum pocryna:
http://znanium.com/catalog/document?id=400007

JAOMOJTHUTEIbHAS
JI2.1 Kunun B. B. Arpoxumus [DnexkTpoHHBIN pecypc]:yueb. mocodue; BO - bakamaBpuaT. - Mocksa:
OOO '"Hayuno-m3znmarensckuii unentp HWMH®PPA-M", 2015. - 351 c¢. — Pexumm pocrymna:

http://new.znanium.com/go.php?id=465823

JI2.2 MamontoB B. I'. MeToasl MOYBEHHBIX HCCIIEIOBAaHUN [DIeKTpoHHBINH pecypc]:yuebnuk ; BO -
bakanaBpuar. -  Caskr-llerepOypr:  Jlamp, 2021. - 260 c¢. — Pexum  gocryna:
https://e.lanbook.com/book/152448

JI2.3 Arogun b. A., XKyxos lO. II., Ko63apenko B. . Arpoxumus [DnexkTpoHHbIN pecypc|:yuednuk; BO
- bakamaBpmar, Marucrparypa. - Cankt-IletepOypr: Jlamp, 2021. - 584 c¢. — Pexum npoctyma:
https://e.lanbook.com/book/168987

JI2.4 T'nyxux M. A. Arpoxumus [DneKTpoHHBIN pecypc]:YuebHoe nocodue; BO - bakanaBpuart. - CaHKT-
[lerepOypr: Jlanp, 2022. - 120 c. — Pexxum noctyna: https://e.lanbook.com/book/193260

JI2.5 PomanoB I'. T., Empkuna I'. f., FOmun A. A., YeGorape H. T. Arpoxumus [DIeKTpOHHBIH
pecypc]:yueb. mocodue; BO - bakanaBpuar. - Cankr-IletepOypr: Jlanp, 2022. - 148 c. — Pexxum goctymna:
https://e.lanbook.com/book/200495

9. Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAUMOHHO ceTtHn «HWHTepHeT», HE00X0-
AUMBIX /1JI51 OCBOCHUS JUCIHUNIMHBI

Ne Haumenoanue pecypca cetu « IHTepHeT DJEeKTPOHHBIN aipec pecypca
1 ArpoHoMmudeckuii moprai. OCHOBBI CETbCKOT0 X035IUCTBA http://agronomiy.ru
http://agroportal-

ziz.ru/articles/agrohimicheskoe-
obsledovanie-i-monitoring-
pochvennogo-plodorodiya

2 Poccuiickuit arpapHbii moprai

3 Hayunas snektponHas OuOunnoTexa https://elibrary.ru/defaultx.asp

http://agroportal-
ziz.ru/articles/agrohimicheskoe-
obsledovanie-i-monitoring-
pochvennogo-plodorodiya

4 Poccuiickuil arpapHsli mopran

5 Hayu4Has snektpoHHas OuOuiInoTeKa https://elibrary.ru/defaultx.asp

6 Arponomudeckuii moprai. OCHOBBI CEIHCKOTO X03MCTBA http://agronomiy.ru

10. MeTonnueckue ykazanus AJsi 00y4al0MXCcsl M0 0CBOEHUIO U CIUTITUHbBI

®EJIEPAJIBHOE TOCYJIAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbHOE
YUPEXXJIEHUE BBICIIIEI'O OBPA3OBAHIS

CTABPOIIOJIbCKUI I'OCYJIAPCTBEHHbBIN

ATPAPHBIN VHUBEPCUTET



TEPMUHBI U ONIPEJAEJIEHNA B ATPOXVMUN

(yueOHOE mocobue)

CraBponomns — 2017

ABTOpPCKUH KOJIJICKTHUB:

I'peunmkuna FO.U., Ecaynko A.H., CerueB B.I'., JlobankoBa O.1O., benoBomnoBa A. A., 'opbatko
JI.C, Curuga M.C., KopocteuieB C.A., ['omocnoit E.B., @ypcosa A.1O.

PeniensenTsi:

JIOKTOp CEIbCKOXO3SUCTBEHHBIX HAYK, Mpodeccop,
Boiickosoit A. U.

JIOKTOp OMOJIOTMYECKHX HayK, mpodeccop
[Togkomsun A. U.

Yuebnoe nocobue «Tepmunbl u omnpenenenusi B arpoxumumn» / FO.M. I'peunmikuna, A. H. Ecaynko
u 1p. — CraBponoinb: AIPYC, 2017. — 128 c.

Hacrosimee y4yeObHOe mocobme pa3paboTaHO IS CaMOCTOSITEIBHOW  pabOTBHl  CTYJIEHTOB,
o0yyJaromuxcs 10 HaIIPaBJICHUIO 110400.62 «ATrpoHOMUS» (ITpogunb «ATpOHOMUSY,
«ITmogooBomeBoACTBO», «3amuTta pacteHuit»), 110200.68 — «Arponomus», 35.03.10 - «JlammmadTtHas
APXUTEKTYpa»  BBHIMONHSIOMNUX  JAOOPATOPHBIA  MPAKTUKyM IO arpOXUMUU B  COOTBETCTBHU  C
l'ocynapctBeHHBIM 00pa30oBaTeIbHBIM CTAHAAPTOM U IIpOrpaMMaMu OakallaBpuaTa U MarucTparyphl.

[Tocobue TmMOMOXKET CTyJACHTaM O3HAKOMUTHCS C OCHOBHBIMH TEPMUHAMU U ONPEICICHUSIMH,
MO3BOJISIIOLUMH  JIETKO OpPUEHTHPOBATHCA B Pa3IMUYHBIX HANpaBICHUSIX arpoXuMHH. YueOHoe mocobue
MPEJICTABIISICT MPAKTUYECKH WHTEpeC Al OOYYalomIMXCs B BBICIIMX W CPEJHHUX CHEIHAIBHBIX Y4EOHBIX
3aBEICHUAX, a TaKKe JUId Ciylareiaeil KypcoB TMOBBIIICHUS KBaJU(pUKALWU, M IIMPOKOTO Kpyra
CHEIMAIMCTOB CETHCKOTO X035 CTBA.

BBEJIEHHE

B Hacrosiiee BpeMs B CENbCKOXO3SHCTBEHHOM CEKTOpE IMPOJOKAeT HAOMIOAAThCA TEHICHIMS K
CHWXXCHHUIO ILIOAOpOAU IIOYB, JACTpadaliud 3C€MCJIb U BI:I6I>ITI/I}I nux H3 06op0Ta. CoriacHo 0(1)I/II_[I/IaJIBHLIM
JaHHBIM, CEJIbCKOXO3SHUCTBEHHBIE Yrofbs, BHIOBIBIIME M3 000poTa 3a mocienHue 15 net, cocraBuinu Oolee
15 muH. rektapoB, Oonee 56 MIIH. TeKTapoOB MAIIHU XapaKTEPU3YIOTCS HU3ZKUM COJEp)KaHHEM TyMmyca.
CpenneronoBoil AepUIIMT TyMmMyca B TAXOTHOM CJIO€ 3a TOCIETHHE ToIbl B cpeaHeM Mo Poccuiickoit
Oenepaunn  coctaBun 0,52 ToHHBI Ha rekrtap. lIpuMeHeHHME arpoXMMHMUYECKHMX CpPEICTB - OJIHO U3
BOKHEWIINX HAIPaBICHUHA WHTEHCUBHOIO pa3BUTUSA  3emienenus. Bo Bcex crpaHax wmupa C
BBICOKOPA3BUTHIM CEIbCKUM XO3SHCTBOM HE MEHEE MOJOBHHBI MPUPOCTA PACTCHUEBOIYECKOM MPOIYyKIIHU
MOJIy4arOT 3a CYeT BHECEHWsS MHHEpadbHBIX yAoOpeHWil. B cTpaHe co3gatorcs HOBbIE (DOPMBI
MUHEPAIbHBIX YIOOpPEHMIA, M3y4aeTCs WX B3aUMOJICHCTBHE C IMOYBOM W pacteHweM. [Ipu sToM OombIoe



BHUMAHUE YJAEIAETCS HE TOJBKO BBIICHEHWIO MX BIIMSHHSA Ha ypOKaWHOCTh KyJIbTYp, HO M Ha KadeCTBO
pacteHueBogdeckod npoaykuuu. Ilupoko pa3BepHYTO M3y4YEHHE HOBBIX TEXHOJIOTMM IPUMEHEHMS
OpPraHMYeCKUX W MMHEPAJIbHBIX YJI0O0peHuil (103, CPOKOB M CIOCOOOB BHECeHUs). boiblioe BHUMaHME
arpoxuMUYecKas HayKa yJAessieT pa3paOdoTKe METOJ0B HCCIIEOBAHUS TOYB U PACTCHUN B CBSI3U C NMUTAHUEM
pacteHuid. [Ipu 3TOM MIMPOKO UCTIONB3YIOTCS JOCTHKEHUS (PU3UKU U XUMHH.

bonbuime 3agaun CTOAT mepes arpoxXUMHEN B JajbHeHIIed pa3paboTKe TEOPETHYECKUX BOIPOCOB
NUTAHUS PACTCHUH, CBA3AHHBIX C MPUMEHEHHEM YyAOOpeHHMH. ArpoxuMuei emie HeJOCTATOYHO H3y4eHO
NOCTYIUIEHHE THTATEIbHBIX BEIIECTB B pacTeHHEe B paspe3e (eHomormueckux (a3 B 3aBUCHUMOCTH OT
OMOJIOTMUYECKUX CBOMCTB KyJbTyp M COPTOB, CBOMCTB ITOYB, METEOPOJIOTMYECKUX YyCIOBUH. PemeHue 3Toii
3aaud MO3BOJIUT OMPEAETUTh TpeOOBaHMS K HOBBIM (opMaM YAOOpeHHH - B TOM Kak MMHU CHaOXaroTcs
pacTeHus MUTATeIbHBIMU BEIIECTBAMH B 3aBUCUMOCTH OT X MOTpeOHOCTEH 1Mo (hazaM pa3BUTHS.

3anayeil arpoXUMHUM SIBJISIETCSl TAKXKE JalbHEWIIEE COBEPIICHCTBOBAHHUE METOIOB IMOYBEHHOH H
pPacTUTENbHOM IUATHOCTUKH IUTaHUS OTAEIBHBIX KYyJIBTYp M COPTOB IPUMEHUTEIBHO K KOHKPETHBIM
[OYBEHHO-KJIMMATUUECKUM palioHaM. OTO KacaeTcsi HE TOJAbKO JUArHOCTUKM IHUTAaHUS PACTEHUM
MaKpOJIEMEHTAMH, HO U MHUKPOIIEMEHTAMHU.

Ilepen  arpoxummed  CTaBUTCS  TaKke  3afgada  paspaboratb ~ Oojmee  TOYHBIE U
BBICOKOIIPOM3BOJMTENIbHBIE METO/bI OnpeaeaeHus Ko3()(UIUMEHTOB UCMOJIb30BaHUs KYJIbTypaMHu (COPTaMu)
MUTATENIBHBIX BEIIECTB M3 MOYBBI U yJOOPEHUH M Ha OCHOBE 3TOr0 HAMETUTh IYTH, COBEPIICHCTBOBAHUS
TEXHOJIOT'Mii BHECEHUS! OPraHMUYECKUX U MUHEPAJIbHBIX y100pEHUil.

BaxHbIM pa3genoM COBPEMEHHOH arpoXMMuH SBIsSEeTCS pa3paboTKa W BHEIPEHHE MEpP U CPEJICTB
OXpaHbl MPUPOJBI OT BO3MOXKHOI'O HETaTUBHOI'O BIMSHHUSA YIAOOPEHMH M CPEICTB XMUMMYECKOM 3alllUThl
pactenuii. Pemenue Bcex BBIIEN3I0KEHHBIX MTPOOJIEM HEBO3MOXKHO 0€3 TITyOOKHX 3HAaHUI arpOXUMHH.

CTyneHTy, OCBOMBIIEMY TEPMHHOJIOTHIO, OyJeT HaMHOIO Jerde u3ydaTb arpoxumuio. B nanHom
MOCOOMH CcoNepKaTcs HEOOXOAUMBIE TOSICHEHUS HE TOJIBKO 10 arpOXMMHM, HO M IO CMEXHBIM HayKaM.
JlanHOe mocoOMe NpeACTaBiIseT NPAKTHUECKUH HHTepec s OOydarolMXCsl B BBICHIMX U CPEIHHUX
CHEUMANbHBIX Y4YeOHBIX 3aBEJCHUSAX IO NpOorpaMMaM CIEeNUANNTeTa, OakajlaBpuaTa M MarucTpaTypbl
arpOHOMMYECKHX HANpaBICHUH, a TAKXKeE [UIsl aCIUPAHTOB.

Msbl HajeeMcs, YTO MCIOJIb30BaHUE Yy4eOHOro mocodus «TepMHUHBI U ONpENEeNIeHUs] B arpOXUMHM»
JlacT BO3MOYKHOCTh Hanbosee 3¢ (eKTUBHO YCBAaUBaTh JUCLUIUINHBI CBA3aHHBIE C arPOXUMHUEN.

AbuoTtnyeckue (akTopbl cpelbl — CBET, BOJA, TEMIIEpaTypa, a TaK)Ke MEXaHHMYECKHUEe M XMMUYECKHE
BO3/ICHCTBHSI BHEIIIHETO MUpa HAa OPraHU3MBbl, T.€. (DaKTOPbl HEKUBOM MPUPOJIBL.

AOcomoTHO-cyxasgs mpoba TOYBBl - Mpo0a MOYBHI, BBICYIIEHHAs [0 IOCTOSHHOM MAacchl MpU
temmneparype 105 °C.
ArpoOHOreomneHo3 — HCKYCCTBEHHO CO3JaHHBIN OMOreoneHo3 (IKOCHUCTEMA) IO, COCTOSIIUN W3

arpouTOIeH03a, IOYBEHHOTO KOMIUIEKCAa (COYeTaHHs ECTECTBEHHBIX ITOYBEHHBIX COCTAaBIISIOIINX,
BKJIFOYasi OMOTY IMOYBBI, BHECEHHBIE yJIOOpEHHUS M T.I.) U a0MOTHYECKUX YCIOBHH cpenbl (Teruia, BIard u
T.IL).

ArpoGuonorusi -  KOMIUIEKCHas  Hay4yHas  JMCLUMIUIMHA, HUCCIEAyIomas  OHOJIOTHYECKue
3aKOHOMEPHOCTH, XapaKTepHbIC JUIA KYyJIbTYpHBIX PACTEHHH M JOMAIIHUX >KUBOTHBIX. ArpoOuonorus -
TEOPETHYECKasi OCHOBA CEJILCKOI0 X035 CTBA.

Arponanamadt - aHTPONOIeHHbIN JaHAIa(T, €cTeCTBEHHAs pPAaCTUTENBHOCTh KOTOPOro Ha
MO/IABJISIFOLIEN YaCTU TEPPUTOPUH 3aMEHEHA arpOLEHO3aMHU.
ATpOHOMHS -  COBOKYIHOCTh HAy4HBIX JUCIMIUIAH, WCCICIYIONUX 3aKOHBI W  TPUEMBI

BO3/ICTIBIBAHUS  CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. Bxirouaer 3emuiefienue, arpoxXuMHIO, arpoQusHKy,
PacTeHHEBOACTBO, CEJEKIUI0, CEMEHOBEJICHHE, (DPUTONMATONIOIHIO, CEIbCKOXO3SHCTBEHHYI SHTOMOJIOTHIO,
3aIlUTY PACTEHUM, CEIbCKOXO35MCTBEHHYIO MEIIMOPALIUIO.

ATpOHOMHMYECKHE PYJbl - TOpPHBIE MOPOJBI, SBISAIOIIAECS HCXOIHBIM CBIPbEM IS IOJyYECHMS
MUHEPAIbHBIX YI0OpEHUH.



ArpoHomuueckas XuUMHsS (ATpoXvMHs) - HayKa 00 ONTHMHU3ALMU TMHTAHUS PACTCHUN, MPUMEHEHUS
yI00OpeHuil U MI0J0pOAUS MOYBBI C Y4ETOM OMOKJIMMATHYECKOrO MOTEHIMasla JJIs MOJIYy4EHHs BBICOKOTO
ypoXasi M KauyeCTBEHHOW MPOAYKIIMH CEIbCKOrO XO35MCTBA. [3ydaer KpyroBOpoT BELIECTB B CHCTEME
«T10YBa - pacTEHUE - YIOOPEHUs», @ TAKXKE UX BIMSHHME HA KAYECTBO CEIbCKOXO3SIIICTBEHHON MPOIYKIMU U
poOJIEMBI OXpaHbl OKPYIKAIOIIEH Cpebl.

ArpoTexHuKa — 00JacTh CENbCKOXO3UCTBEHHONW MPAKTUKH, MCHOJB3YIOIIas HAYYHO OOOCHOBAHHBIE
IpUEeMBbl BO3AETBIBAHUS C.-X. pAacTeHUi (MeToJsl 0OpaOOTKM TOYBHI, BHECEHHUs YNOOpPEHWH, MOATOTOBKH
MIOCEBHOT'0 U MOCAJJ0YHOr0 MaTepHaIOB, YOOPKHU YpoxKasi U T. [I.).

ATrpOTEeXHUYECKM  METOA  3alllUThl PAacTeHUH — KOMIUIEKC arpoTEXHUYECKUX  IPUEMOB,
HANpaBJICHHBIX Ha TMOBBIIICHHE YCTOWYMBOCTH C.-X. KYJIbTYp K BpEAUTENsIM, OONE3HSAM, COpPHSKaM U
CO3/laHUE YCIIOBUM, IPEMATCTBYIOIINX UX CYILIECTBOBAHUIO, PACCEIECHHUIO U PA3MHOKEHHUIO.

Arpodusuka - HaydHas JUCHUIUIMHA O (U3MYECKUX TMpoleccax B TOYBAX M  PACTEHUSX,
NPUMEHEHUH METOJ0B M CPEICTB, PETYIUPYIOIIUX (U3UYECKHEe YCIOBUS JKU3HM C. X. PpacTeHUH
(TeMriepaTypHbIii PEKUM HOUBBI, OCBEIIEHHOCTh W T. I.) JJISl MOBBIIICHUS] CKOPOCITIETIOCTH M YPOXKANHOCTH

pacTeHuil.
ATpoQUTOIIEHO3bI (arpoleHO3bI) — COOOIIECTBA PACTEHHM, MCKYCCTBEHHO CO3/1aBa€MbIE YEJIOBEKOM.
Paznuuaror  A.: OKYJIbTYpEHHBIE — €CTECTBEHHBIE COOOIIECTBA, BHUIOW3MEHEHHbIE HWHTEHCUBHBIM

UCIIOJIb30BaHUEM (IUIAHOMEPHO JKCIUTyaTUpyeMble Jieca M JIyra); IMOJYKYJbTYpHbIE - HCKYCCTBEHHbBIE
cooOlIecTBa, pa3BUTHE KOTOPHIX IUIAHOMEPHO HE peryiaupyercs (JI€CHble HaCaX/IEHHUs, CEsHbIe
MHOT'OJIETHHE JIyra); KyJbTypHbIE - HCKYCCTBEHHbIE COOOIIECTBA, pa3BUTHE KOTOPBIX IOCTOSIHHO
peryinupyercs 4eiloBEeKOM (caibl, IJIAHTALMK, IIOCEBbl); MHTEHCUBHO KYyJIbTYpHBIE - COOOIIECTBA, IS
KOTOPBIX CO3J1a€TCA M MOCTOSHHO DPEryJIMpYeTcsl HEe TOJbKO NOYBEHHAs, HO MHOIZIA BOJAHAS U BO3JAYyILHAs
cpeia (TEeIUIMYHBIE KYJIbTYpPbl, @3POIOHUKA, THIPOIIOHUKA).

ArpoxuMudeckasi ciyk0a - OpraHu3alusi arpoXMMHYECKOro OOCIIy>KHBaHHUs CEIbCKOrO XO3siicTBa.
Nmeercs BOo Bcex cTpaHax, NPUMEHSIONMX OOJbIIME KOJIMYECTBA MHUHEpAIbHBIX YyAOOpeHui. 3anaun
arpOXMMHYECKOW CIY)KOBI pa3paboTKka HAy4yHO OOOCHOBAaHHBIX peKOMEHJanuid 1o dAPQPeKTHBHOMY
WCTIONIb30BAaHUIO ~ MHUHEPAIbHBIX  YyAOOPEHMH U JIpPYrHX XHMHYECKHUX CpEACTB, arpoOXMMHYECKOe
KapTUPOBaHHE IOYB, YCTAaHOBJIEHUE IMOTPEOHOCTH XO3AHCTB B MHMHEPAIbHBIX YJOOpPEHMSIX, KOHTPOJIb 32
MIPUMEHEHUEM XO3MCTBaMHU y100pEHMI, Tponaranjia arpoOXMMHUECKUX 3HAHUM.

ArpoxMMHYECKHE MCCIEOBAaHUS - KacaroTCsi BOMNPOCOB BOCIPOM3BOJCTBA IUIOAOPOJMS IOYB,
BBICOKO((EKTUBHOTO HCIOIB30BAHUS MHUHEPAIBHBIX, OPraHUYECKUX YIOOpEHH, MHUKPOIJIEMEHTOB Ha
(GoHe Ipyrux CpeACTB XUMH3AIUM, H3Y4YEHHE arpoOXMMHUYECKOH, SKOHOMUYECKOH, HSHEpreTM4ecko u
9KOJIOTUYEeCKON APQPEKTUBHOCTH yNOOpeHUH, uX (UIUKO-XMMHUYECKMX M arpoXMMHYECKHUX CBOMCTB,
OpraHu3allMi CUCTEMbl XMMHU3aIUK OTpaciel arpo-npomsinuieHHoro komriekca (AITK).

ATpOXMMHMYECKHE KapTOrpaMMbl — MpPEACTaB JIIOT COOOM  TMjaHbBl  3€MJICTIONB30BAHUS B
COOTBETCTBYIOILIEM Mac IITa0e, Ha KOTOPbIX B ILIBETE BBIACIAIOT IUIOMAAM IOJEH M UX Yy4acT KOB C
pa3IUYHBIMH TpynnamMu (KjJaccaMi) MOYB IO KHUCIOTHOCTH, COAEPIKAHHUIO MOJABHXHBIX (DOPM MUTATEIBHBIX
9JIEMEHTOB, TyMyca M JApPYrMX IoOKa3arened. B 30Hax pacnpocT paHEHHUs 3aCONICHHBIX IOYB ONPEIEISIOT
CTETIeHb M XapakTep 3acoJieHHus u T. A. Jns HpOrHO3MpoBaHHMS MOTPEOHOCTH B MHKPOYIOOpEe HHSAX
arpoXUMU4eckue J1adopaTopuM IPOBOAAT  aHAIM3bl IIOYB HA  COJAEp)KaHME IOJIBMXKHBIX  (hopMm
MHUKPO3JIEMEHTOB.

ATpoXMMHYECKMI aHaJIW3 HOYBBI — JENAeTCs AJIS ONPEACNICHHs CTENEeHU O0ECIEYEeHHOCTH IOYBbI
OCHOBHBIMU ~ DJIEMEHTAMM  MMHEPAJIBHOTO  [MTAaHUS, OPraHUYEeCKHMM  BELECTBOM,  KUCJIOTHOCTH,
MeXaHU4ecKoro cocrasa. [1o3BomseT NpUHATH pPEelICHHE O MOYBOYIYYIIAOIIUX MEPONPUATHIX M BHECECHUU
ya00peHuil.

ArpoxuMudeckoe oOCiIeI0BaHME IIOYBbl - BeIyT B IUIAHOBOM IOPSAAKE IPOU3BOJICTBEHHBIE
MOJPA3JCIICHUs] arpOXUMCIYKObl C LENbI0 arpo XMMHUYECKOM OLEHKH M KOHTPOJIL 3a HW3MEHEHHEM
wionopoaust 1no4B. Pe3ynbraThl 00CHE€NOBAaHMS HUCHOJIB3YIOT JJIs  OHpPENENeHHs IMOTpeO"HOCTH U
pacnipenienieHust yA0OpeHUH M JIPYrux CPeJCTB XMMM3alMM Ha BCEX YPOBHAX YIPABJICHUS MPOU3BOICTBOM,
a Takke JUis pa3pa—OOTKHM pPEKOMEHJAIMl M MPOEKTHO-CMETHOM JOKyMEHTAallUh [0 TMPU MEHEHHUIO
ynoOpeHui W XUMHYECKHMX MEJIMOPAaHTOB B Xo3saicTBax. Jlns oOecrieueHHs XOpOLIEro KayecTBa
arpOXMMHUYECKOro 00CIe~J0BaHMUS HEOOXOAMM NPaBUIbHBIM OTOOp TOYBEHHBIX OOpPA3lOB B MOJIE.
HenpaBunbHblil 0TO0Op MX 00€CIIeHHBaeT Bce MOCIeNyIoIue pa—00Thl U pa3padaTbiBacéMble PEKOMEHIAIHH.
OtoOpaHHblE U BBICYIIEHHBIE OOBEIUHEHHbIE IOYBEHHbIE O00pa3lbl HAMpPAaBIAIOT B arpOXUMUYECKYIO
naboparoputo Juis aHanu3oB. Ilo pesynbTatam aHanmu3a YCTaHABIMBAIOT TpyImy (Kjgacc) HMOY BBl U



0OPMIISIOT arpOXMMHYECKHE KApTOTPAMMBI H ITACTIOPTA MOJICH.

ArpoxuMu4yecKkoe  OOCIIy’)KMBaHME€ -  JIEATEIbHOCTb IO  OOECHEUEHUIO0  MPOU3BOIUTENEH
CETbCKOXO3STMCTBEHHOM TPOAYKIIMH arpoXMMHUKaTaMH M TECTHIUAAMH, TOpHOM U MPOAYKTaMH €ro
nepepadoOTKu, THUIICOM, HM3BECTKOBHIMU M OPraHMYECKUMHU YAOOPEHHUSIMHU, TEXHOJOTHSIMU, TEXHUKOH, a
TaKXe€ JIEATEIbHOCTh IO  OCYIIECTBICHUIO arpoOTEeXHUYECKHUX, AarpOXMMHUYECKUX, MEJIUOPaTUBHBIX,
(DUTOCAHUTAPHBIX, TPOTUBOIPO3HMOHHBIX M WHBIX MEPOIPHSITHH, TIO TPOBEJACHUIO HAYYHBIX HCCIIEIOBAHUN
B 00J1acTH 00ecreYeHUs TI0OPOINS 3EMENb CEIbCKOXO03HCTBEHHOIO HA3HAUCHHUSI.

Anantanmu  oHTOreHeTHueckne ((peHoTmmuyeckne) - O00ECNeYMBAIOT BBDKUBAHUE —JIAHHOTO
uHauBuga. OHM HE CBSI3aHbl C TEHETUYECKMMHM MYyTalMsIMA M HE TIEpelaloTcsi MO HaCJEICTBY.
dopMHUpOBaHWE TaKOrO pOAA MPHUCTIOCOONCHHUN TpeOyeT CpaBHUTEILHO MHOTO BPEMEHH, IMOITOMY HX
MHOI'/Ia HA3bIBAIOT JOJTOBPEMEHHBIMHU aJanTallMsAMH, HampuMep mepexo] HeKoTopblx C3-pacTeHuil Ha
CAM-tun  $oTOCHHTE3a, TOMOTAIONINI SKOHOMHUTH BOIY, B OTBET HAa 3aCOJICHUE M >KECTKUU BOIHBIN
neUIINT.

AgnanTanusi — COBOKYITHOCTh TIPUCIIOCOOUTENBHBIX PEAKINH pa—"CTEHUH, MOANCPKUBAOIINX WX
YCTOMYMBOCTh K Pa3JWYHBIM YCIOBUSM BHEIIHEW Cpeabl Ha BCEM TMPOTSKEHWU OHTOrEeHE3a U
00yCIIOBIIMBAIOIINX BO3MOXKHOCTh CYIIECTBOBAHUS OTACIBHBIX WHIUBUIAYYMOB M COXpPAaHEHHUS BHIA B
OMPEICICHHBIX SKOJIOTUYECKUX YCIOBUSIX.

AnanTanus akTHBHasS — (OPMUPOBAHWE 3AIIUTHBIX MEXaHHW3MOB, TPH OTOM 00s3aTeIbHBIM
YCIIOBUEM BBDKHUBAHHS SIBJISICTCS HMHAYKIMS CHUHTE3a (PEPMEHTOB C HOBBIMH CBOMCTBAMH WJIM HOBBIX
OeNKoB, 00eCIeYNBAIONINX 3alIUTy KJICTKH U MPOTEKAaHWE METa0oIn3Ma B paHee HENMPHUTOTHBIX JUIS KU3HU
yciaoBusx. KOHEUHBIM pe3yJbTaTOM TaKOM aJanTaldyd SIBIAETCS PACUIMPEHUE HSKOJOTMYECKUX TpPaHUIl
YKU3HU PACTCHUSI.

AgnanTanys maccHBHas — «yXoJ» OT IOBPEKIAIOIIET0 ACHCTBUSA CTpECCOpa WIM COCYLIECTBOBAHUE
C HHUM, HampuMmep, NEepexoj] B COCTOSHHE IOKOs, CIIOCOOHOCTb PACTEHUN H30JUPOBATh «arpecCHUBHBIE)
COCMHEHMSI, TAKUE KaK TSDKEIble METaUIbl B CTApEIOLIUMX OpraHax, TKaHSAX WIA B BaKyolsiX, OYEHb
KOPOTKHH OHTOr€HE3 pacTeHHH-d()eMepoB, MO3BONAIOMIMNA UM CcHOPMUPOBATH CEMEHAa [0 HACTYIUICHUS
HEeOIaronpHUsTHRIX YCIOBHA.

Apnanranus cpoyHas — B €€ OCHOBE JIGKUT oOOpa3oBaHHE M (DPYHKIMOHHPOBAHHE IIOKOBBIX
3alIUTHBIX CHUCTEM; IMPOMCXOAUT IPH OBICTPBIX M MHTEHCHBHBIX W3MEHEHMSAX YCIOBHHA OOWTaHUS. OTH
CUCTeMBbI 00eCNeuMBarOT JHIIb KPATKOBPEMEHHOE BBDKMBAHHE NPU MOBPEXKIAIONIEM AeHcTBUM (akTopa U
TEM CaMbIM CO3JIAIOT YCJOBUS s (OpMHUPOBaHHUS Ooyiee HAIEKHBIX JOJTOBPEMEHHBIX MEXaHH3MOB
aJianTanum.

A3OT - OIMH M3 OCHOBHBIX AJIEMEHTOB, HEOOXOMUMBIX JUIA KU3HU pacTeHuid. OH BXOOUT BO Bce
MPOCTHIE U  CIOX "Hble O€NKH, KOTOpble SBJISIOTCS TJIaBHOW COCTaBHOW 4YacTbhiO IPOTOIJIA3MBbI
pacTUTENBHBIX KIETOK, a TakXke B cOCcTaB HyK JIeMHOBBIX KkucioT - PHK (pubonyxnenmnosoit) m JTHK
NE30KCUPUOOHYKIIEMHOBOI), WUIPAIOIIMX HCKIIOYUTENIbHO Ba)XXK HYIO POJIb B OOMEHE BEIIeCTB U Iepesaue
HACJICZICTBEHHBIX IPHU3HAKOB pAaCTCHHH. A30T coiepkuTcs B Xjopoduuie, docharumax, amkaJiounax u
JPYTUX OPraHUYEeCKUX BEUIECTBAX PACTUTENIbHBIX KIIETOK.

A30OTHBIE yHOOpeHHs - B 3aBHCHUMOCTH OT XapakKTepa COCIUHEHUH a30Ta a30T "Hble yI0OpeHUs
MOJpa3AeNAioTCsd Ha MATh TPyNI: aMMHUay Hble, aMMOHHUNHBbIC, HUTpPATHbIC, AMMOHUIHO-HUTpPATHbIE U
amuaaele. Kpome TOro, oraenbHbe a30THbIE YAOOpPEHHS MOTYT OBITh IPEICTAaBICHBI CMELIAHHBIMU
(dhopmamu, KOTOpbIe BXOISAT B COCTaB a30THBIX pacTBOpoB, Hanpumep, KAC. CoBpeMeHHBIN acCCOPTUMEHT
a30THBIX YJOOpEHHMH Mpea"CTaBI€H B OCHOBHOM aMMHAuyHOM CENUTpOH, KapOamuaoM (MO 4EBHHON),
cynbdatom ammonust u KAC.

A3oTo0akTepuH (a30TOreH) - TOTOBAT M3 AKTUBHBIX KYJBTYp MHKpOOpraHM3Ma - a30ToOakTepa.
PaznuuaroT azorobakTepuH MOYBEHHBIA (Wi TOpdsiHOM) W arapoBblid. [lo melicTByromeMy B cTaHiapty B 1
I' MOYBEHHOTO a30TOOAKTepHMHA [OHKHO ObITh He MeHee 50 MIIH. KIETOK a3oro0aktepa. A3orobaktep
AKTUBHO pAa3BUBAETCS JIMIIb B IUIOJOPOJHBIX, COAEPKAIIUX MHOTO OpPraHMYECKHUX BEIIECTB I10YBAX;
YJIy4IIaeT a30THOE ITUTAHNUE U POCT PACTEHUH.

A3zoTrdukcaius - TPOIECC CBA3bIBAHUSA MOJICKYJsspHOro azora (N2) atMocdepsl u mepeBoga €ro B
a30TUCTbIE COECTUHEHHUs. A30TPHUKCAMA OCYLIECTBISAETCS a30T(QUKCHUPYIOUIMMUA MHUKPOOpPraHHU3MaMH, B
TOM 4YHCIJIe KIyOeHbKOBBIMHM OaKTEpHsIMH, U ApP. MUKpPOOpraHu3Mamu (OakTepuH, aKTHHOMHULIETHI, TPOXOKH,
rpuObl U CHHe-3eNI€HBIE BOAOPOCIM), OOHMTAIONIMMU B II0YBaX, NPECHBIX BOJOEMAX, MOPSIX M OKeaHax.
A3zoTrdukcanus - BaXHEHIINN OMOJOTHYECKUMA TPOIIECC, UTPAIOIINNA OOJIBIITYIO POJIb B KPYTOBOPOTE a30Ta B
MPUPOZE U 0OOTAIIAIONINI TOYBY U BOAOEMBI CBSI3aHHBIM a30TOM.



A3OTQUKCUPYIOIIUE MHKPOOPTAaHU3MBI -  A30TQHUKCATOPHI, MHUKPOOPTaHU3MBI, yCBAHBAIOIIHE
MOJIEKYJISIpHBIA a30T Bo3Ayxa. K a30TQUKCHPYIOIMM MHKpPOOPTaHHW3MaM OTHOCSTCS OaKTepuu U3 pona
Rhisobium, xuBymue B cumMOno3e ¢ 6000BBIMU pacTeHHSIMHU (TOpOX, JIONWH, KJEBep, JronepHa u ap.). Ha
1 ra mouBkl, 3aHATONH OOOOBBIMU PACTCHUSMH, Ha KOPHSX KOTOPBIX OOpa3yrOTCS KIyOSHBKHU, CBS3BIBACTCS
100 - 250 xr u Gonee arMochepHOro a3zoTa B ToA. A30T(PUKCUPYIONTUMH MHUKPOOPTAHW3MAMH SIBIISTFOTCS
TaK)KE HEKOTOphle AKTHWHOMHIIETBI W JIPYTMe MHUKPOOPTaHHW3MBI, 00pasyioniue KIyOeHbKH Ha KOpPHSX
HEOOOOBBIX pacTeHUH (HampuMep, OJIbXH, JIoXa M JIp.). A30THUKCUPYIOIIHE OAKTEpHH OOpa3yrOT y3EIKH B
TKaHSX JIMCTHEB PsAZla TPOIMMYCCKUX PACTCHHU, KOTOphIe 0€3 TaKWX Y3EIKOB HOPMAILHO Pa3BHBATHCS HE
MOTYT. AKTUBHBIE a30T(QHUKCATOPBI - CBOOOAHO KHMBYIIME MHKPOOPTaHU3MBI, OOWTAIOIIME B IOYBE U
BO/IOEMAX. AKTHBHBIMHU a30T(PHKCATOpaMU TAKXKE SIBISIFOTCS M MHOTHE BHJIBI CHHE-3€JIEHBIX BOJOPOCICH
(Nostoc, Amabaena u nap.), HEKOTOpbIE MypIypHbIE cepoOaKTepuH U 3eNEHble OakTepuu. YYacTBYIOT B
¢ukcanu atMoc(hepHOro azora HEKOTOpPBIE BHUIBI TPUOOB, JAPOAOKEH M CIHPOXET. A30TPHUKCHPYIOIIUE
MUKPOOPTaHU3Mbl MMEIOT OYEHb Ba)KHOE 3HAUEHHWE B KPYrOBOPOTE€ a30Ta B MPHUPOAE U, B YAaCTHOCTH, B
CHa0XEHUHU JTOCTYIMHBIMU (POPMaMHU a30Ta PACTEHHUIl, KOTOphIE HE CIIOCOOHBI yCBaMBAaTh €0 U3 BO3IyXa, a
MOJTYYaloT a30T MOCJIe MUHEpalu3aluu Oernka.

AKKIMMaTH3alMsT — TPUCIIOCOOICHUE pPOCTa, Pa3BUTUST U BCEH JKU3HEACATEIHLHOCTH PACTCHUS K
U3MEHUBIIUMCSL yCIIOBHSIM ~ OKpYXarollled Cpeapl MpU  BHIPALIUBAHUM PACTEHUH B  HENPUBBIUYHBIX
KIIMMATHYECKHUX YCIIOBHSIX.

AKKIMMalus — NpucnocoOaeHre opraHu3Ma K KakoMy-i11u00 oJHOMY (haKTopy CpeJibl.

AmenonaTius — B3aUMHOE BIUSHUE PACTCHUN PA3IMYHBIX BH JIOB, & TAK)KE BBICIIMX PACTCHUH H
MUKPOOPTaHU3MOB, OCYILECTBIISIIOIIEECS Yepe3 BhIICIsIeMble NPOAYKTH MeTa0oiau3Ma. AJuienonaTus
UTpaeT BaXXHYIO POJIb BO B3aMMOJICHCTBHU PACTCHUN B OMOLIEHO3aX.

AJIKaNoOuBl - IPyIa a30TCOACPIKAIMX OPraHUYECKHX COCIMHEHHH MPUPOIHOTO MPOMCXOXKICHUS
(vamie BCero pacTUTENBHOrO), OONBLIIMHCTBO W3 KOTOPHIX OOJagaeT CBOMCTBaMHU CIaboro OCHOBAHUS.
Hekotopbie HelTpanbHble U Jake CIa0OKHCIOTHBIE COSAMHEHHUs TaKXKe OTHOCSTCS K alkaimoujam. MHorna
QJIKAJIOWIaMU HA3bIBAIOTCS M CHHTETHMUYECKHE COCAMHEHUS aHalorudHoro ctpoeHus. [lomumo yriepona,
BO/IOpO/Ia W a30Ta B MOJIEKYJIbI ajKaJOWJOB MOTYT BXOAMTH aTOMBI CEpbl, pexke - Xjopa, OpoMa WIu
dochopa. MHorue ankamouapl 007aNAOT BBIPAKEHHOW (PU3MOIOTUYECKON aKTHBHOCTHIO. K amkamoumam
OTHOCATCS, HAIPUMED, TaKUe BElIeCcTBa, Kak MOp(UH, KOpEerH, KOKauH, CTPUXHUH, XMHUH U HUKOTHH.

AmoMuHUN — crienu(@UYECKUd dIEMEHT, B KOTOPOM HYKIAIOTCST HEKOTOPBIC PACTCHUsS, HAIpUMEP
ruapodutel. KatvoH anoMHHMS KOHUEHTPUPYIOT ManopoTHUKU H yail. [Ipum HemocraTke aqlOMUHUS Y
YaifHOTrO JIMCTa HAOJIOMAeTCsl XJIOPO3, HO BHICOKHME KOHIIGHTPAIIMM TOKCHYHBI Ul pacTeHuid. B BBICOKHX
J103aX aTFOMUHUH CBS3BIBACTCS B KJIIETKax ¢ Gochopom, U 3TO IPUBOIUT K (pochOopHOMY TOJIOTAHHIO.

AMUHOKHCIIOTBI - KJIaCC OPTaHWYECKUX COEIMHEHUH, OObETUHSIONMX B cebe CBOICTBa KHUCIOT U
aMHHOB, T. €. COAepXallux Hapsaay ¢ kapOokcwibHoW rpymmoii - COOH amuuorpymmy - NH2.
AMUHOKHUCIIOTBI HUTPalOT O4YeHb OONBIIYI0 POJIb B JKU3HM OpPraHU3MOB, T. K. BCE OEJIKOBbIE BeEIlEeCTBa
MOCTPOEHBI U3 AaMHUHOKHUCIIOT.

AMMUakatel - TPOAYKTHl B3aMMOACWUCTBUSA COJIEH C aMMHAKOM, KOMIUIEKCHBIE COEIMHEHMS.
AMMuakatel paznmuyarorcss kak mo coctaBy [Ag(NH3)2]+, [Ni(NH3)4]2+, Tak u 1m0 YCTOWYHUBOCTH B
BOJIHBIX pAcTBOpax, HCIONB3YIOTCS B AHATUTHUECKOM XMMHMM JUIsi OOHApY>KEHUS U pa3felieHuss HOHOB
METaJLJIOB.

Ammuaunas (ammonwmiiHas) cenutpa (NH4 NO3) - comepxur 34-35% a3o—Ta B aMMHAuyHOU H
HUTpaATHOW (opmax. YIoOpeHue XOpOoIIOo PAacTBOPUMO B BOJE, CHIBHO THTPOCKONUYHO, HPU XPaHCHUU
ciexuBaeTcs. BiapeiBoomacHo. XpaHUTh aMMHUAYHYIO CEJIUT Py HEOOXOAMMO B OTIEIbHOM CYXOM
MIOMEIIEHUH, 000pYy/10-BaHHOM IPOTHUBONOXKAPHBIMU cpeacTBaMu. DU3MOJIOrMYECKH KHUCIIOoe YI0OpeHHe.
Jlnst HelTpanu3anuy TOAKHUCIAIoniero aeictBus 1 1 ymoopenust tpedyercs 0,75 1 CaC03. AMvmauHas
celuTpa MOXET IPHUMEHAThCS Ha BCEX IOYBaxX JUIsl YAOOpeHHs BceX KyJbTyp, OJHAKO, Hamboiee
3¢ (dEeKTUBHO UCIIONIB30BaTh €€ JIsl pAHHEBECEHHEH MOJIKOPMKHU O3UMBIX 36pHOBBIX, MHOTOJIETHUX TPaB.

AmmonusupoBansblil cynepdocdar (Ca(H2PO4)2 x H20+ NH4H2PO4) - conepxur ot 22 1o 33%
P205 u 3-8% azora. ®ochop B 3TOM ym0OpEeHHH COACPKUTCS B OCHOBHOM B BO JIOPACTBOPUMOM (opMme.
I'panynupoBaHHOe yZA00peHHE CEepo—TO IBETA, MPUMEHSETCS Uil OCHOBHOI'O BHECEHMS MOJ BCE KYJIbTYpHI,
a TaKkXKe B PSIJIKH TIPU TIOCEBE.

AMMOHUUKATOPI — a’pOOHble W aHA’pOOHbIE OPTraHU3MBbl, OCYIIECTBIISIOLIME MPOLECC
aMMOHH(HKANA. AMMOHH(DHUKATOPHI SBISIOTCS BAXHEUIIMMHU Pa3pyIIUTEISIMH OPTaHMYECKOTO BEIIECTBa,
obecreunBaOIUMH  TIpeoOpa3oBaHUe a30Ta OPraHWYECKUX COEIMHEHUH, NPAKTUUYECKU HEIOCTYITHOIO



pacTeHHsM, B aMMHaK, KOTOPBIH JIErKO TMOIJomaeTcs pacTeHusmu. Haubomee  aKTHBHBIMH
aMMOHH(HKATOpaMH SIBISIOTCS OakTepuu poaoB: Pseudomonas, Bacillus, Clostridium.

AMMOHUUKAIMS — TIPOLECC OHOJIOTHYECKOT0 pPAa3IOKEHHUs] a30TOCOJEPKAIIUX —OPTaHUYECKHX
BEIIECTB /0 aMMOHHUNCOJEPKAIINX COCTUHEHHH. AMMOHH(HUKAIUSA COCTOUT M3 3Tama JIEMOoJuMEpU3ali U
OJIHOM MJIM HECKOJIBbKHUX CTaJANI pa3IoKeHHs] 00pa30BaBUINXCSI MOHOMEPOB.

AmMmodoc (NH4H2P04) - Beimyckaercss B TpaHyJIMpOBaH "HOM BHIE, coaepxkut 9-12% azora u B
3aBHUCUMOCTH OT HCXOIHOTrO ChIpbs OT 35,5 no 52,0% dochopa. Obmagaer xo—pommMu (HU3NIECKUMU
CBOMCTBAMHU: HE CIIEKUBACTCS, HE TOKCHYEH, MOXapo- U B3pbiBoOe3omaceH. [IpUMEHSIOT 1jisi OCHOBHOTO
BHECEHMS TOJI BCE CEIbCKOXO3SMCTBEHHBIE KYJIbTypbl. B CBA3M C IIMPOKUM COOTHOIICHHEM MEXKIY
azotoM u (ochopom (1:4) ammodoc MOxHO 3PPEKTHBHO HCIONB30BaTh JJII OCHOBHOTO BHECECHHS C
OCEHHM IO/ O3UMBIE 3€PHO BBIE KYJIBTYphI, a TaKXe JUIsl PSAIKOBOTO BHECEHHS NpPHU TOCE BE APYTrHX
KYJbTYD.

Ammodocdar - mpou3BOAUTCS B TpaHyIMPOBAaHHOM BH 7. AMModochaT, moaydaeMblii U3 amnaTura
u dochoputHoii Myku, comepxkutr 6-7% azora u 45-46% P205, B tom umcne 31% BomOpacTBOPUMON.
Oddex—tuBHOCTE ammodocdara pU BHECEHUU O]l OCHOBHBIC CEIIbCKOXO3SMCTBEHHBIC KYJIBTYPHI OJIM3Ka
K IBOitHOMY cy—miepdocdaTty u aMmodocy.

AHabuo3 — BpPEMEHHOE COCTOSIHHE OpraHM3Ma, IpU KOTOPOM IKM3HEHHBIE MPOIECCHl HACTOJIBKO
3aMeJICHHbI, YTO TOYTH TOJHOCTbIO OTCYTCTBYIOT BCE€ BUIUMBIC MpOsABIEHUS KU3HU. CIOCOOHOCTDH
BIaJaTh B aHAOWO3 JacT BO3MOXKHOCTh BBDKHMBAHHS OpPTaHW3MOB B PE3KO HEOIArOMpUSATHBIX YCIOBHUSIX
JKU3HHM (ITPU BBICOKOW MJIM HU3KOW TeMIIepaType, KpailHeH CyXOCTH U T.I1.).

AHandTUYecKass XUMHUsI — HayKa O METOJax M3ydeHHsl cocTaBa BemiecTB. OHa COCTOMUT U3 JABYX
OCHOBHBIX pa3/IeJIOB: KAYECTBEHHOT'O U KOJIMYECTBEHHOIO aHAN3a.

AHTHIpU - XMMHUYECKOE COCIMHEHUE KaKOoro-ubo, 3JIeMEHTa C KHUCIOPOJIOM, KOTOPOE MOXKHO
MOJTyYnTh, OTHUMAs BOAY OT COOTBETCTBYIOLIEH KHUCIOTHI. 3BECTHBI aHTUAPUIBI KaK HEOPraHUYECKHX,
TaK M OpPraHWYECKHX KHCIOT. AHTHAPUABl HEOPTaHWUYECKUX KHCIOT BO MHOTHX CIydasx MOJTy4aroT
HEMOCPEJACTBEHHO IMPH OKHCIEHUU COOTBETCTBYIOUIMX MPOCTHIX BemlecTB. llpu B3aumoneHcTBUM ¢ BOAOH
(rumpaTtanuu) AHTUAPUABI  O0Pa3ylOT COOTBETCTBYIOUIME  KHUCJIOTBL. ODTO CHpaBeUIMBO  Kak JJid
OpPraHUYEeCKUX, TaK W JJI1 HEOPraHMYeCKHUX aHTUIpHIOB. HekoTopble aHTHIPHUABI, B3aWMOJEHCTBYIOT
CTOJIb SHEPTUYHO, YTO UCIOJIB3YIOTCS KaK OCYIIAIOIIUE CPEACTBA.

AHOKCHST — COCTOSSHME, TpH KOTOPOM OpraHu3M HEIOCTaTOYHO CHaOXKaeTcsi KUCIOPOAOM
BCJIEJICTBHE HapyIIeHHUs (DYHKIHHA JBIXaTeIIbHOW CHCTEMBI.
AHTHOMOTUKM — OpraHMYecKHe BEIEeCTBAa, BbIACIAEMblE HEKOTOPHIMH MHKPOOPraHU3MaMH H

MOJJABJISAIONIE CHCTBYIOIIEE Ha POCT U Pa3BUTHE TEX MM MHBIX MHUKPOOOB, BUPYCOB, KJIETOK.

AnTponorennble (akTOpel Cpeabl — MpeAHAMEPEHHOE WM TMOMYTHOE, MPsMOE WJIH KOCBEHHOE
BO3JICHCTBUE JEATEIBHOCTH YEJIOBEKA HA OKPYKAWOIIYI Cpely, OTpaxkaroleecs Ha €€ pecypcax H
BbI3bIBaIOllee U3MeHeHHe coctosiHue ouocdepsl. Tumnsl: Ilpsmoe HempeaHamepeHHOE YHHUUTOXKEHHE AMKOU
IPUPOABLl B XOAE XO3SMCTBEHHOM HAEATENBHOCTH. [IpsAMoe IieieHanpaBlIeHHOE YHUYTOXEHUE IIPUPOABI C
KOPBICTHON 1Lielbl0 (Hampumep, ¢ Leiblo noiaydeHue npuObuin). KocBenHoe BiMsiHHME, Beayliee K
Jerpajalyy IPpUPOAHON Cpebl YEPE3 MHOTOUUCIIEHHBIE IIPUYUHHO-CIICCTBEHHBIE [ICTIOYKH.

Anekc — BepxylleyHass 4yacTb CTeONsl WJIM KOpHS, BKJIOYamoIias B ce0sd MepUcTteMy C aKTHBHO
nendamumucs  kinetkamu.  CTpykTypa —amekca COIEp)KUT  30Hbl  C  pa3HOM  MHTEHCHUBHOCTBIO U
HAIIPaBJIECHHOCTHIO KJIETOYHOT'O JIEICHUS.

Accumunsanus (aHabonmu3M) - TPUCYHIMHA BCEMY JKMBOMY HIPOLIECC, OJHA M3 CTOPOH OOMEHa
BEILIECTB. ACCUMUJISIMS - 00pa30BaHME CIIOKHBIX BELIECTB, COCTABISIOLIMX OpPraHu3M, U3 0ojee MpPOCThIX
(B KOHEYHOM CU&Te - U3 DIIEMEHTOB BHEIIHEH Cpelbl). ACCUMUIISIUS - OHO M3 XapaKTePHEHIINX CBOICTB
xuBoro. Ilpomecc accummisguuu obecrneyuBaeT poOCT, pa3BUTHE, OOHOBJIICEHHWE OpraHW3Ma U HaKOIUICHHE
3a11acoB, UCIIOJIb3YEMBIX B KQU€CTBE UCTOYHUKA SHEPTUU.

ATTparupyromas CriocoOHOCTh — MPUTSATMBAHUE ACCUMUJISTHTOB M APYTUX METabOIUTOB CO CTOPOHBI
NOTPEOIAIONINX TKAaHEH M OpraHoB, CBA3aHHOE C MOOWJIM3AIIMOHHBIMHU B3aWMOOTHOUICHUSIMU MEXIY
OTAENIbHBIMHM YacTSIMH pacTeHUs. ATTparupymoias CrocoOHOCTh OPraHOB M YacTel pacTeHHs] 3HAUUTEIbHO
MOBBILIAETCA MPU UX HUHTEHCUBHOM POCTE U PA3BUTHM, & TAKXKE I10J BIUSHUEM ONTUMAJbHBIX KOJIMYECTB
(bUTOrOPMOHOB.

AyKCHHBI — (DUTOTOPMOHBI, MPEUMYIIECTBEHHO WHIOIBHON MPHUPOJBL: MHIOIMWIYKCYCHAs KHCIOTa U
€€ TMPOU3BOJHBIC, AKTUBUPYIOIIME POCT OTPE3KOB KOJCONTHIICH, CTeOJe W KOPHEH, BBI3BIBAIOIINE
TPONUYECKHE U3rHOBI, a TAKXKE CTUMYJIMPYIOIIME 00pa3oBaHUE KOPHEH y YepEeHKOB PacTECHHA.



Abpalus MouBbI - MHTEHCUBHBIM OOMEH BO3/IyXa MEXIy MOYBOW U aTMOC(epoii.

Aspo3onu — 3TO B3BeCHM BO3Ayxe (WIM B JPyroM rase) MeNbYalIIMX YacTUI[ KXUAKOCTEH WM
TBEPIBIX BEILLIECTB.

bakTepuanbHbie YIOOpPEHHS - 3TO TMpenaparthbl, CMOCOOCTBYIONIME YIYUYIICHHIO MUTAHUS PACTCHUM.
[IurarenpHBIX BEIIECTB OHM HE COAEpPIKAT; IIpenaparbl, B KOTOPBIX COAEpXKATCS IMOJE3HbIE JIA
CEJIbCKOXO3SMCTBEHHBIX PACTEHUI MOYBEHHbIE MHUKPOOPraHu3Mbl. [Ipu BHeceHHMH 3THX ynoOpeHHM B MOYBE
YCUIIMBAIOTCA OMOXMMHMYECKHE MPOIeCChl M YIy4dlllaeTcsi KOpHeBOe MUTaHWE pacTeHui. bakrepuanbHbie
ynoOpeHusi 00ecreunBaloT MOBBIIICHHE YPOXKAaHHOCTH U KadyecTBa PACTEHHEBOMYECKON MPOIYKIMU 32 CYET
Ouonornyecko (MUKpOOHOM) MOOWUIM3AIMU OCHOBHBIX 3J€MEHTOB MUHEPAJIHHOIO MUTAHHS, CTUMYJISIUU
pocTa, a TakKe BBITIONHSIOT (pUTOCAHUTApHBIE (PYHKIMH, MOBBIIIAS YCTOHYMBOCTh PACTCHHA K KOPHEBBIM
uHpekuusaMm. Hanbonee mmpoko mpencTaBieHbl YIOOpPeHHUS HAa OCHO BE a30T(MUKCHPYIOMIMX OakTepuil Asis
0000BBIX U HEOOOOBBIX KYJIBTYpP, YTO OOYCJIOBICHO IMEPCIEKTHBHOCTHIO OMOJOTHMYEC KON a30TPUKCAIUU B
KayecTBe MCTOYHMKA CBSI3aHHOIO a30Ta s oOOecmedeHus MOTPeOHOCTe KyJIbTYpHBIX pPacTeHUM
(HampuMmep: HUTPAruH).

bananc nuTaTtenpHBIX BELIECTB IMOYBBI - KOJIMYECTBEHHOE BBIPAKEHHWE MOCTYIUIEHHS U pacxoja
BEIIECTB, HEOOXOAMMBIX ISl TUTAHUSI PACTEHUH, 32 OMPEICIICHHBIN MPOMEKYTOK BPEMEHHU.

benku (nmpotenHsl) - BHICOKOMOJIEKYJISIPHbIE HMPUPOJHBbIE OPraHUYECKHE BEIIECTBA, IOCTPOCHHbBIE U3
AMUHOKHCIIOT W Wrparonme (QyHIaAMEHTATbHYIO POIb B CTPYKType W JKU3HEIEATEIBHOCTH OPTraHU3MOB.
benku yuacTBYyIOT B OOMEHE BEUIECTB U JHEPIeTUUYECKUX IPEBPALLCHUSX, HEPa3pbIBHO CBA3AHHBIX C
AKTUBHBIMH OHOJIOTUYECKUMH (DYHKIUSAMU. BemKkr BXOMAT B COCTAB CIIOKHBIX KIIETOYHBIX CTPYKTYp -
OpraHeJul.

becrionctuiiounblii  HaBO3 - MpEACTaBIsSeT CO0OM CMECh KHIKHX M TBEPABIX DKCKPEMEHTOB
KUBOTHBIX C TpUMECSMHU BOAbl U Kopma. OOpasyercss OeClnoACTUIOUHBI HAaBO3 Ha >KUBOTHOBOIYECKUX
dbepmMax ©  KOMIUIEKCaX, TJ€¢ TEXHOJOTMEH HE TMPEIyCMOTPEHO  HCIONB30BAHUE  IMMOJCTHIIKH.
becnioacTiiiounplii HaBO3 B 3aBUCUMOCTH OT COOTHO IIEHHUS JKUIKOHM M TBEpJAOW (pakimuii moapasaesisior
Ha mo—myxuakui (6omee 8% cyxoro BemiecTBa), *kuakuii (3-8% cyxoro BemecTBa) M HABO3HBIE CTOKH
(menee 3% cyxoro BeLIECTBA).

buorennsie snemMeHTHl — BeIIECTBa, HEOOXOAUMBIE JUIsl CYIIECTBOBAHHUS >KMBBIX OPraHU3MOB U
00s513aTeIbHO BXOMAIIUE B COCTAB MX TeJl; B OPraHU3Me OOBIYHO MPHUCYTCTBYIOT BCE XUMUYECKUE HIIEMEHTHI,
MMEIOIIUECS B OKPYXKAWIIEeH WX Cpelie, HO Mpeo0agaloT U HeOOXOANMBI I TOJICPKAHUS KUZHU OKOJIO
20: KUCIOpO, YTIEPO, BOIOPO, a30T, Kajbllui, Kamui, Gochop, MarHuu, cepa, XJjaop, HaTPUH, KEIe30 U
HEKOTOpBIE IPyTHE.

buoreoxumuyeckue TPOBUHIUM - OCOObIE YYaCTKH IIOBEPXHOCTH 3eMJIM, OTIMYaOIIUecs
M30BITKOM, HEJOCTATKOM WJIH CHEeUU(DUYECKUM COCTAaBOM XHMHYECKHX DIIEMEHTOB M  BEIIECTB,
COJep KaIllUXCsl B MOYBAxX, BOAAaX, MOPOJax, *KMUBOTHBIX W pacTeHUsiX. s OGMOreoXMMHUYECKUX MPOBUHIUI
XapaKTepHO BO3HUKHOBCHHE WM pa3BUTHUE psna 3a00NeBaHWA WM OMOXMMHYECKHX OTKJIOHEHUH B
OpraHu3Max pacTECHHI.

buoreoxumudeckue UKL (TPOLIECCHI) - IMUKIMYECKUNA TpoIiecc OOMEHa BEUIECTBOM W JHEprueu
MEXy pa3IuYHBIMU KOMIIOHEHTaMU Ouocephl, CBA3aHHBIN C KU3HENEATENIbHOCThIO OPraHU3MOB. TepMuH
BBeneH B.W. Bepranckum B yaenuu o 6uocdepe.

buonormueckass akkymyJsanMs B [10YBE - HaKOIUIEHWE B TIOYBE OPraHUYECKUX,
OpraHOMHMHEPAJIbHBIX U MHUHEPAIbHBIX BEUIECTB B PE3YyJIbTaTe KU3HEIACATEIBHOCTH PACTEHUM, MOYBEHHOMN
MHUKPODIIOPHI U payHBI.

bronornueckass akTMBHOCTb IOYBBI - COBOKYIHOCTb OHOJIOTMYECKHUX IPOLIECCOB, MPOTEKAIOIIUX B
MOYBe.

bronornuecknue d9acbl — COBOKYIHOCTb BHYTPEHHHUX IIPOLECCOB, OOECHEUUBAIOIIUX Yy PACTEHUI
Ouonornueckoe u3MepeHue BpemeHH. llpupona OMONTOrMYECKMX 4YacOB HEU3BECTHA; IIEHTPAJIbHYIO pOJb B
OMOJIOTMYECKOM ~ XPOHOMETPHUPOBAHUU  OTBOAAT  BHYTPEHHEH CYTOYHOM PUTMUYHOCTH  IIPOLECCOB
KHU3HEEATEIbHOCTH (SHJIOTEHHbIE IMPKAJHbIE PUTMbI) B COYETAHUH C PUTMAMU KOJICOAHWH BHEIIHUX
(haxTopoB.

buonornueckoe u3MepeHHEe BpEMEHH - CIIOCOOHOCTh PpACTEHUIl COIJIACOBBIBATH C  (haKTOPOM
BPEMEHH WHTCHCHUBHOCTh W XapakTep (PHU3HOIOTHYECKUX MPOIECCOB, pocT M pa3BuTHe. CHOCOOHOCTH K
OMOJIOTMYECKOMY H3MEPEHHUIO0 BPEMEHH CJIOXKWIACh Yy pacTeHUil B Ipolecce MX aJanTalud K U3MEHEHHUSIM
BHEIIIHEW Cpefbl BO BPEMEHMU.

buornpo6a (Omorect) — Meron OOHApyKEHHs] AKTUBHOCTH (UTOTOPMOHOB U HWHTHOUTOPOB 110



peaKIuu LEeJIbIX PAacTeHUH, UX OTIENbHBIX YacTei, OPraHoB, TKaHEW M KIETOK, 00JaJalolluX IMOBBIIICHHON
cnenn(uIecKoil YyBCTBUTEIBHOCTBIO K 9TUM COETMHEHHSIM.

buocpena — cpena, co3maBaemas WM BHUIOW3MEHEHHas COOOIIECTBOM opraHu3MoB. Kak mpaBwuio,
orpenenseTcs: HeOOJbIIMM YHCIOM BUAOB-AETEPMHHAHTOB. buocpena BKIOYaeT Kak OMOKIMMAT, TaK U
XUMHYECKHE T[IOKa3aTeNu — Haludyue OWONUHOB, (UTOHIUAOB, TOBBIIIEHHOE WU TOHUKEHHOE
colepkaHue OTAeNbHbIX ra3oB atmochepsr (CO2, O2), a Takxke BO3ACHCTBHUS OIHUX OpPraHU3MOB Ha
npyrue (B T.4. ”H(HOPMAIIMOHHEIE).

buotun (snemMeHTapHBI BUA, T€HOBUA) - 1) COBOKYNMHOCTh 0c00€i ((€HOTHIIOB) B TOMYJISILHUH,
o0aalomMX CXOAHBIMU TEeHOTHNAaMU; 2) (QHU3UOJOTHYECKH pazluYalolldecs pachl BHYTPH BHIA WU
Pa3HOBUIHOCTH, OOBIYHO HE WMEIONIME YETKHX MOP(POPU3NOIOTUYECKHX OTIUYMNA Jpyr OT JApyra.
COBOKYITHOCTh POACTBEHHBIX OMOTHIIOB COCTAaBIISIET OTAENBbHBIN 9KOTOM 3TOr0 BUA.

buotnueckas cpeaa - COBOKYMHOCTh OpPraHHU3MOB, JKU3HEICSATENLHOCTh KOTOPBIX BIUSIET HA JIPyrHe
OpraHU3MBI.

buotnueckue (akTopbl cpeiapl — COBOKYMHOCTh BIUSHUMN >KU3HENCATENHOCTH OJHUX OPraHU3MOB
Ha Jpyrue (TUIIEBbIE  CBSI3M, KOHKYPEHTHBIE  OTHOIICHHUS, B3aWMOOTHOIICHUS, CBSI3aHHBIE C
BOCIIPOU3BOJICTBOM).

buoronm — 1) mpoctpanctBo Oumochepsl (BomHOE, HA3eMHOE, TOA3EMHOE), OTHOCHUTEIILHO
OJHOPOJHOE M0 aOMOTHYECKUM (haKTopaM U 3aHATOE OJHUM OHOIIEHO30M, HaIlpUMep, OMOTOI HEOONIbIIOro
¥ HETJIyOOKOTro BOJOE€Ma W T.JA. BHOTOM COBMECTHO C OHMOIIEHO30M COCTaBJISET €IUHBIM OWOTeoneHo3; 2)
CUHOHUM MECTOOOHMTaHHUs JI000r0 BUIA, MOJ KOTOPHIM IOAPA3yMEBAIOT M a0MOTHYECKYIO0, U OMOTHYECKYIO
cpeny.

buotorninBo — opraHuYeckre MaTepHalbl, BBIICISIONIME B IPOLECCE Pa3NIOKEHUS TeIulo,
UCTIONb3yeMoe JIJIst 000rpeBa COOPYKEHUH 3aIUIIEHHOT0 TPYHTA.

buoxumusa — 3T0 Hayka O XMMHYECKOM COCTaB€ M XUMHYECKHX PEaKIMSIX >KUBBIX OPTaHHU3MOB.
Bo3Hukina Ha CThIKE XUMHHM M OHOJOTMM KaK, CaMOCTOATENbHAs OTpaciib 3HAHWU, KOTOpask MCIOJIb3YyeT
XUMHYECKHE METOJIbI I U3Y4YEeHHsI OMOJIOTHYECKIX 00BHEKTOB.

bruodunbHOCTD 37eMeHTa - CTEeNneHb MOTPEOHOCTH XMMHUYECKOTO SJIEMEHTa I OTIENBHBIX TPYIIT
WIM SKUBBIX OpraHu3MoB. B Oonee oOmiem omnpeaeneHUd - 3TO OTHOIIEHHWE CPETHETrOo COJNEep:KaHus
XMUMHUYECKOT'0 2JIEMEHTAa B )KHBOM BEIIECTBE 3E€MIIU K €T0 COJECPKAHUIO B JKUBOM OpraHU3Me.

buorieno3 (1eHo3) — B3aMMOCBsI3aHHAsT COBOKYITHOCTh MHKPOOPTaHW3MOB, TPUOOB, pacTeHUW U
KMBOTHBIX, HacesIomuX Ooliee WM MEHee OJHOPOAHBIM yYacTOK CyHIIM WJIM BOAOeMa U
XapaKTEePU3YIOMIMXCSl OMPEEeIEHHBIMU OTHOIICHUSIMH MEXAy cOO0OW M MPUCIIOCOOIEHHOCTHIO K YCIOBUSM
OKpy>Karolei cpensl (OmoTomna). BHOIEHO3 MPUHATO JEMUTh MO CUCTEMAaTHYECKUM IpH3HAaKaM Ha (HTO-,
300- 1 MUKPOOOIICHO3.

BonutnpoBKa TMOYBBI - CpaBHHUTENbHAs OIeHKa B Oayiax KadecTBa TMOYBBI [0 MPUPOIHBIM
CBOICTBaM.

bop - cuipHO BAMSAET HA YIIIEBOJHBIN, OCITKOBBIA M HYKJICHHOBBIH OOMEH U JIpyrue OMOXUMHUYECKHE
mporeccel B pacTeHMAX. [Ipy ero HeJoCTaTKe HapyIIAIOTCS CHUHTE3 M OCOOCHHO NepeABIKCHHE
yIaeBO—10B, (OPMUPOBAHUE PENPOAYKTUBHBIX OpPraHOB, OIUIOJIOTBOPEHHE U IUIOAOHOUIeHHe. bop He
MOXKET PeyTUIU3UPOBATHCS B PACTCHMSX, MMO3TOMY IPH €r0 HEJOCTATKE MPEXKIE BCETO CTPATAIOT MOJIOABIE
pac-Tylide OpraHbl, IPOUCXOAUT OTMUpaHME To4yeK pocTa. bonee TpeboBarenbHbl K OOpy H
YYBCTBUTEIBHBI K €r0 HEIOCTAT 'Ky KOPHEIUIOJbI, MOJCOTHEUYHUK, 000O0BbBIE, JIeH, KapTO(elb U OBOII "HBIE
pacteHus. Jlepunur Oopa BBI3BIBAECT IOpaKEHHE CEPALIEBUHHOM THUIBIO KOPHEIUIOAOB, IOSBJICHUE
OYTTUCTOCTH KopHed. JIeH mpu HemocTatke Oopa mopaxkaeTcst Oakrepuo3oMm. OTMHpaHUE BepXyIICUYHOU
TOYKM pOCTa TPHUBOJUT K YCHJICHHOMY O0pa3oBa "HHUIO OOKOBBIX ITOOEroB, KOTOPBIE TaKXe
OCTaHABJIMBAIOTCSI B POCTE, PE3KO CHIDKAETCS BBIXOJ M Ka4eCTBO BOJOKHA. Y TMOJACONHEYHHKA OCTPBII
nedunut Oopa BBI3BIBACT IMOJTHOE OT "MHUpPAHHE TOYKHM pocTa JMOO mpu Oosee MO3THEM IPOSBICHUH
HeJo~cTaTKka Oopa HaONIOIaeTCss HEHOPMAIbHOE pAa3BUTHE IIBETKOB, MY 'CTOLIBET M CHIDKEHHUE YypoKas
cemsiH. [Ipu GopHOM ronomaHuu OGOOOBBIX HapylIlaeTcs pa3BUTHE KIyOCHHKOB Ha KOPHSAX U CHHKAETCS
cuMOHnoTHYeCKass (UKcalus MOJEKyJISIpHOTO a30Ta U3 atMocdephl, 3aMeUISIOTCS POCT W oOpa3oBaHHE
penpoOayKTUBHBIX opraHoB. Kaprodenp mpu HemocTtaTke Oopa TOpa)kaeTcsl MapIIOW, Y IJI0J0 "BBIX
JIEPEBbEB TMOSBISETCS CYXOBEPIIMHHOCTh, PAa3BHBAIOTCS HApyX "Hasl MSATHUCTOCTh U OMPOOKOBEHHE TKaHEH
IJI0/0B.

bydepnas cnocobnocts mouB (BydepHocTh MOYB) — YCTOWYMBOCTP M TPOTHBOCTOSHUE TIOYB



U3MEHEHUI0O UX CBOICTB M COCTaBa TMpPU BHEIIHEM BO3ACUCTBUM MOMHMO MPHUPOIHBIX (HAKTOPOB
noyBooOpazoBanus. Hambomee wu3ydeHa QuU3MKO-XUMUYecKas Oy(epHOCTh TIOYB KaK CHOCOOHOCTB
MPOTUBOCTOATh H3MeHeHHIo ee¢ peaknuu (pH). Hambonee Hu3kol OydepHOCTBIO 007a7al0T TecYaHbIe
NOYBBI, HauOoiee BBICOKOW - TIMHUCTHIE. BBICOKOOy(epHbIe MOYBBI MOXKHO YAOOPSITH IOBBIIIEHHBIMU
J03aMHM KUCJIBIX U UIENIOYHBIX YI0OpeHuid 0e3 pucka pe3koro cmeiieHus peakuunud. Ha manoOydepHbix
NOYBAaX HENb3s1 BHOCUTH BBICOKHE J03bI TaKHX yA0OpeHui 0e3 mx HeWrpanmsanuu. bydepnas cnocoGHOCTH
MOYB B 3HAUUTENILHOM Mepe 00yClIOBJIEHA COEp KaHWEM B MOYBE KOJUIOMIOB, TyMyca M KalbIIMEBBIX COJICH.
CymectBytor u npyrue (Gopmbl Oy(hepHOCTH IMOYB, HAMPUMEP, CIIOCOOHOCTH MPOTHBOCTOSATH M3MEHEHUIO
COJIEBOI'O COCTaBa M KOHIIGHTPALIMU COJIEH B MOYBEHHOM PACTBOPE, UYTO BAXKHO YUWTHIBATH MPHU OPOLICHUH
MHUHEPAIM30BaHHBIMUA BOJIaMH, KOTJa B TE€PBBIE TOABI 33 CYET TOTJIOTHTEIBHOW CIIOCOOHOCTH IIOYB,
OOMEHHBIX U JIPYTUX peaKIMii KOHIIEHTPALUS U COCTaB COJieH B MOYBEHHOM pPAacTBOpE MOJAEPKUBAETCA Ha
pUeMIIEMOM ISl pacTeHuil ypoBHE. To k€ MOXKET OTHOCHTHCS M K CIIOCOOHOCTH TIOYB IPOTUBOCTOATH
BIMSIHUIO 3arpsi3HEHUs pa3IMYHBIMU BEIIECTBAMHU, MEIHOPATHBHBIM BO3ICHCTBUSM, HAMpPaBICHHBIM Ha
U3MEHEHHE peXuMma 1mouBooOpasoBanus. Cienyer UMeTh B BUAY, YTO OydepHas CIOCOOHOCTH MOYB MMEET
CBOM TpeAeNbl MPOTUBOCTOSIHUS  BO3JACHCTBHUSM, KOTOPHIE MOXHO HM3MEpPATh 4Yepe3 KOJIMYECTBO
BO3/ICICTBYIOLLIETO BEILIECTBA, MHTEHCUBHOCThH IIpolecca (pexuM) U BpeMst BozieicTBus. Ha mnpaktuke
KpaiiHe JomycTHMas Mepa BO3JCUCTBUS BBIPAXKACTCS uepe3 MPeIesibHO JIOMyCTHUMble KOHIICHTpAIUH
TOKCUYECKHX BEIIECTB ITPH HCIIOIb30BAHUU SIOXMMHUKATOB, 3arpsS3HEHUHU II0YB TSHKEIBIMH METaJIaMH,
HeTeNnpOIyKTaMl U JPYTMMH BEIIECTBAMHU, a TaKKe HOPMbBI OpOILIEHUS U HOPMBI OCYIIEHHUs, [IIyOUHY
00paboTku U T.7. [IpeBblleHne T0MyCTUMBIX HOPM BEIET K JeTpaJalliy MOYB.

BereratuBHoe (Gecrnonoe) pa3MHOKEHHE - BOCIPOM3BEICHHE IMOTOMCTBA M3 COMATHYECKHX KJIETOK
POIMTENBCKOTO PACTEHMS, BXOAALIMX B COCTAaB CIEIHATU3UPOBAHHBIX OPraHOB - KIyOHEH, JYKOBHII,
KOPHEBHIII, a TAKXKE YEPEHKOB, ()parMEHTOB OPraHOB U U30JUPOBAHHBIX TKAHEH.

BereraTtnBHOEe pa3BHTHE — COBOKYIHOCThH IPOIIECCOB 3aJOKEHHUS, pOCTa M PA3BUTHUS BETE€TATUBHBIX
OpraHOB - KOpPHEH, JHCTbEB, CTeONe M TMOOETroB, OOYCIOBJICHHAS MPOXOXKICHUEM pacCTeHHEM €ro
ontorenesa. Ilepmos oHTOreHes3a, KoOrza MPOUCXOAUT BEreTaTHMBHOE Pa3BUTHE U OTCYTCTBYET oOpa3oBaHHE
U POCT OpraHOB IOJIOBOTO MJIM BETETATHMBHOIO Pa3MHOXKEHHS, OXBAaThbIBAE€T JTamlbl SMOPHOHANBHBIN U
MOJIOZOCTH.

BereTamuoHHbIit Hepﬁon - MEepHoj Troja, B KOTOPHI BO3MOMKHBI POCT M pa3BUTHE (BEreTaius)
pacTeHuil.

Betposast apo3ust (zedrsmus) — nmporecc pa3pymeHus, pa3BeBaHU BETPOM FOPHBIX MTOPOJ U MOYB.

B3anMooTHomeHnss opraHu3mMa W Cpeibl - BIUSHHUE OKPYXKAIOIIEH aOMOTHYECKOM W OMOTHYECKOU
cped, B T.4. oco0eil Toro >ke BUIA, Ha OpPraHU3M M OOpaTHOE BO3ACUCTBHE OpraHM3Ma Ha CpEIy €ero
obutanus. B KoOHTakTax ¢ JApyrMMH OpraHu3MamMM M HMX COOOLIECTBAMHM pPAa3MYyalOT MacCHUBHbBIE
B3aMMOOTHOILICHUA Yepe3 HW3MEHEHHE cpeabl (Hampumep, aiiesionaTHs) W aKTUBHBIE IIpsSMBIC
B3aMMOOTHOIICHUS (XUITHUYECTBO, TAPa3UTU3M U T.I1.).

Bun mouBsl - kiaccu(UKalMOHHAS €AMHUIIA B IMpeneiax poja, KOJMYECTBEHHO OTIMYAIOUIascs I10
CTETEeHU BBIPAKEHHOCTH ITOYBOOOPA30BATENbHBIX MTPOLIECCOB, ONPEACISIONIUX TUII, TOATUI U POJ TIOYB.

BusyanbHasi AMarHocTHMKa - OMNPENETCHUs Pa3JIMYHBIX HAPYIIEHUWH MHHEPaTbHOTO MUTAaHUS [0
W3MEHEHUIO BHEIIHEro0 BHJA pacTeHU. BHemHue nprs3Haky HEAOCTaTKa OTIEIbHBIX AJIEMEHTOB IUTAaHUA y
pa3HbIX pacTeHH OBIBAIOT pa3nu4YHbIMH. 1103TOMy NO BHEIIHUM MpPHU3HAKAM MOXHO CYAMTH O HEJOCTATKE
B IOYBE TOrO WJIM MHOTO DJEMEHTa IUTaHUS M O MOTPEeOHOCTH pacTeHudl B ynoOpenusx. OpHako
3aMeJIeHHE pOCTa M M3MEHEHHME BHEIIHEro BHJAa PAacCTeHUH HE BcCerjga OOYCIIOBIMBAIOTCS HEIOCTaTKOM B
II0YBE MHUTATENbHBIX BeniecTB. CXOIHBIE MU3MEHEHHMs BBI3BIBAIOTCS WHOTJA MOPAXEHHEM BPEIUTEISIMHU H
OO0JIE3HSAMHU WU JPYTUMH HEONaronpHsATHBIMU YCJIOBUSIMH pocTa (3acyxa, HH3Kas TeMmiepaTrypa ¥ T. I.).
BaxxHo yMerp oOmIMYaTe 53TM M3MEHEHMsS BHEIIHEIO0 BHUAA PACTEHHMM OT W3MEHEHHUW, BBI3BAHHBIX
HE/JIOCTATKOM IUTATEJbHBIX BellecTB. Ha BHENIHWMN BHJ pacTeHHUs OKa3bIBaeT BIMSHUE TAaKXKe HU30BITOYHOE
KOJIMYECTBO HEKOTOPBIX 3JIEMEHTOB (XJIOpa, MapraHiia U allOMMHHUS), HE HYKHBIX PACTEHUIO WJIM HY>KHBIX
eMy B HeOonbIIoM KonuuecTBe. [Ipy H30BITOUHOM TNOCTYIUIGHMM WX B pacTeHHUs 3aMeisieTcs pocT,
OTMHUPAIOT TKaHW, HAONIONAIOTCA pAa3IUYHble BHEIIHME W3MEHEHHUs, a HWHOrga M Tuleiab pacTeHUU.
[losiBneHne NPU3HAKOB HEJOCTaTKa KaKOro-HUOYIb IMUTATENbHOIO BEIIECTBA y PACTEHMH YKas3bIBaeT Ha
HEOOXOAMUMOCTh TMOJAKOPMKH HMX COOTBETCTBYIOIIMMH YAOOpEHUSIMU. XOTS HM3y4Y€Hbl U HE BCE BO3MOXKHBIE
KOMOWHAIMK, JI0 HACTOSAIIEr0 BPEMEHH IOYTH HE OOHAPYXKEHO CMEIICHUS CHUMITOMOB. BHemHumu
MPOSIBJICHUSIMU CTPaJaHUsl PAaCTEHUN OT HEJOCTAaTKa AJIEMEHTOB NMUTAHUS BCErJa OKa3bIBAIUCh CHUMIITOMBI
HEJO0CTaTKa OJHOI0 KaKOro-HUOyAb 3JeMeHTa, Oojee BaXKHOrO JJIsi pacTeHus, 4yeM apyrue. OTcyTcTBUE



CMELIEHUs] CHMIOTOMOB 3HAYUTEIbHO YIpPOIIaeT NpoOsieMy JAMarHo3a MU TOCIEAYIOLIEro YJIydlIeHUs
nuTaHus pacteHuid. lIpm HemocTaTke HECKOJIBKUX JJIEMEHTOB IEPBBIMHM IMPOSBISIOTCS W MCUYE3al0T B
pe3yJibTaTe BHECEHUS COOTBETCTBYIOUIMX YAOOpPEHMH CHUMITOMBI HEJOCTaTKAa TOIO JJIEMEHTa, JeHCTBHE
KOTOPOr0 SIBISIETCSI JOMUHUPYIOLIUM; 3aTEM IOSABISAIOTCS CUMITOMBI HEAOCTaTKa JIPYroro 3J€MEHTa, M Tak
nanee. B codyeraHun ¢ ApyruMH METOAAMU METOJ BM3YallbHOW IMArHOCTMKM BBHJy €r0 MPOCTOTHI U
JOCTYTTHOCTH 3acily>KMBAa€T CaMoOro HIMPOKOIO HCIOJIb30BaHUS JAJISl ONpPENEICHUs MOTPEeOHOCTH pacTeHUH B
YAOOPECHHSX.

Bupycsl — HeksieTouHble (DOPMBI KU3HU, CTIOCOOHBIE MPOHMKATH B JKUBBIC KJIETKA M Pa3MHOXKATHCS
TOJIBKO BHYTPH 3THX KJIETOK.

ButamuHbI — OHMONOTHMUYECKH AKTUBHBIC OPTraHMYECKHUE COCAMHEHHS Pa3HOOOpa3HON XHUMHYECKON
npupoabl. CrocoOCTBYIOT HOPMajdbHOMY IPOTEKAHHIO OHMOXMMHUYECKMX IPOLIECCOB B OpraHu3Me, T.€.
oOMeHa BemiecTB. BHUTaMHHBI - 3TO Tpynma HHU3KOMOJIEKYJSPHBIX OpPraHUYECKUX COCIMHEHHUH, Cpeau
KOTOPBIX MMEIOTCSI YIJIEBOJBI, CIMPTHI, KUCJIOTHL. Pa3zHOo—00pa3Hble O XMMHUYECKOMY COCTaBy, OHH
00BEMHSIOTCS TI0 MPUHIIMITY UX CTPOTOW HEOOXOAMMOCTH ISl )KU3HH YEIIOBEKA U )KUBOTHBIX.

BnaroéMkocTe MOYBBI - BEJIMYMHA, KOJMYECTBEHHO XapaKTEepHU3YIOLlas BOAOYIEPKHUBAIOLLYIO
CIIOCOOHOCTB TIOYBBI.

BrnaxHocTh Bo31lyXa - coepxaHue BOJISHOrO napa B Bo3ayxe. M3mepsercs B nporenrax (%).

BnusiHue oTpuuaTenbHBIX TEMIIEpAaTyp Ha PacTeHUE - HEMOCPEICTBEHHOE JEHCTBHE OTPULATEIbHBIX
TeMIeparyp MHposBiseTcs B (opMe 00e3BOXKMBAHUSA NPOTOIIacTa BCIEJACTBUE O00pa3oBaHUS JibJa B
MEXKJIEeTHUKaX. KpynHble KpUCTauibl JibJla MOTYT OKa3blBaThb MEXAHUYECKOE JaBICHHE Ha KIETOYHbIE
CTEHKM M IPOTOIUIACT, OAHAKO HMMEHHO JETujaparanusi SBJISeTCS NPUYMHOM rubenu KieTku. Yem Hubke
TEMIEpaTypa, TeM OoJibllIee KOJMYECTBO BOABI IEPEXOJUT B TBEPIOE COCTOSHUE U TEM CHIIbHEE
00€3BOXKHMBAETCS LIUTOILIA3MA.

Bonuelii neuuuT - COCTOSHUE DPACTEHMS, NMPU KOTOPOM OHO TEpSET BOJBI OONbBIIE, YEM MOXKET
MOJY4YHUTh; IPUBOJUT K YBSIaHUIO.

BonHplii pexuM MMOYBBI — OAWH W3 (AKTOPOB IJIOAOPOIUS TIOYBBI; COBOKYIHOCTH ITPOLIECCOB,
OIIPENEIIAIOUINX MepEeIBUKEHNE, PACXO/] M UCIIOIb30BaHHE PACTCHUSMU IOYBEHHON BJIary.

Bosronka (cyOmumarnusi) — rmepexo]] BelIecTBa M3 TBEPJOrO COCTOSIHMS B Ta3000pa3HOE, MHHYS
KUKyt ¢a3zy. [Ipy Bo3roHke B HarpeBaeMol 4acTH MpuOOpa KPUCTAIMYECKOE BEIECTBO UCHapsieTcd, a B
OXJIQXKJJaeMOM — CHOBa KOHACHCUpPYETCS C 00pa3oBaHUEM KPUCTAJUIOB. DTUM METOJIOM MOXKHO OYHINATH
Ar00ble BEIECTBAa, HMMEIOLIME J0CTaTOYHYIO YIPYroCTh IApoOB IIpU TEeMIepaTypax HIDKE TeMIepaType
IJIaBJICHUS.

Bo3aymHo-cyxas npo6a mnouBel - MpoOa MOYBBI, BBICYHIEHHAs [0 IIOCTOSIHHOM Macchl IIpHU
TeMIIepaType 1 BIaKHOCTH J1a00paTOPHOTo MOMEIICHUSI.

Bo3aymiHelii pexxuM MOYBBI — M3MEHEHHE COAEP)KAaHMs M COCTaBa IOYBEHHOI'O BO3AyXa B TE€UECHUE
BPEMEHU; OFMH U3 (PaKTOPOB IIOOPOANS TOUBHI.

BospacTHble u3MeHeHMs — OOYCIIOBJIEHHBIE BO3pPACTOM CTPYKTYpHbIE U  (DPU3HOJIOTMUYECKHUE
W3MEHEHHs OpraHM3Ma M €ro OTHCJIbHBIX YacTel, BO3HUKAIOLIME HAa OCHOBE XapaKTEPHOIO JUIsl JaHHOIO
pacTUTENBHOIO BHJA WHAMBHUIYAlIbHOTO pa3BUTUSA. Bo3pacTHble HM3MEHEHMsI NMPOTEKAIOT Ha MPOTSKEHUU
BCEY JKU3HU PACTCHHUS.

Bpemst camoouMiieHMs TIOYBBI - HHTEpBAJ BPEMEHH, B TEYEHUE KOTOPOrO IPOUCXOIUT
YMEHBILIEHUE MAacCOBOM JOJIM 3arpsA3HSIOLIEr0 NOYBY BellecTBa Ha 96 % OT NepBOHAYAJIBHOIO 3HAYEHUs
uiu ero (POHOBOTO COJICPIKAHMS.

Benamka — mpueM OCHOBHOW 00paOOTKM MOYBBI, BKJIIOYAIOLIMA OJHOBPEMEHHOE KpOLICHHUE,
pBIXJIEHHE U 000paYMBaHUE IJIACTA TI0YBBI OTBAJIBHBIMU IIIIyTAMH.

BcexoxkecTb ceMsiH — TPOIEHTHOE COOTHOIICHHWE B3OHICAIIMX CEMSH M OOILero KoJu4ecTBa
MOCESHHBIX (IT0JIeBasi BCXOXKECTh) WJIM IPOPALIMBAEMBIX IPHU ONPEAEICHHBIX YCIOBUAX (JabopaTopHas
BCXOXKECTbH) CEMSIH.

BropuuHoe 1BeTeHHE — I[BETEHHWE pAcTEHH B HECBOWCTBEHHOE Ui HHUX Bpems rozga. OOBIYHO
MO03KE€ HOPMAJIbHOIO CpoKa. BrI3bIBaeTcs HapylleHHEM OOBIYHOIO XO/Aa BHEUIHMX YCJIOBUH, 3acCyXoOW,
MIOBPEX/ICHNUSMHU PACTEHUM.

Brimep3anue pacteHuil — rubenb pacTeHM B pe3ysibTaTe HapylIeHHs OOMEHa BEIIECTB H
00pazoBaHMs KPHCTAJIOB JIbJa B MPOTOILIa3Me KJIETOK NMPH HU3KUX OTPHUIATENBHBIX TemmepaTypax. Takke
BO3MOXHa THOETh pacTeHWH B CBSI3M C MPOMEpP3aHWEM TOYBBI M OOpa3OoBaHMEM B HEW MOPO3000MHBIX
TPELLH, pa3pbIBAIOIINX KOPHEBBIE CUCTEMBI.



BbiMokaHue pacTteHMi - rubenb pacTeHHH B pe3ysbTaTe HEJ0CTaTKa KHUCIOpoAa sl AbIXaHUS
KOpHEH B CBSI3U C M30BITOUHBIM YBJIQXKHEHHEM WM M3-3a CKOIUJICHHUS BOJbl HA MOBEPXHOCTH MOYBBI (WK
HETOCPEACTBEHHO I10]1 €€ MOBEPXHOCTBIO).

BbBIHOC MHUTAaTENBHBIX BEIIECTB C YPOXKAEM - Ba)KHBIUA MOKa3aTelb, KOTOPBI HEOOXOIUMO YYHUTHIBATH
OpU  OIpPEJENIEHUH MOTPEeOHOCTH KYyJBTYp B YIOOpEHMsX, pacyere 03 YIOOpeHHH B KOHKPETHBIX
ycno—Busax. M3mepsiercss B kr/ra. OO0masi moTpeGHOCTh CEIbCKOXO3SHCTBEHHBIX KYJIBTYpP B 3J€MEH "Tax
MHUHEPAJILHOIO IHUTaHMUA XapaKTepu3yeTcs pa3MepamMH OHOJO THYECKOIO BBIHOCA - KOJIMYECTBOM 3STHUX
9JIEMEHTOB BO Bcel (QopMupyemMoil OumomMacce pacTeHHid, TO €CThb B HAJ3eMHBIX OpraHax M KOpHSIX.
CrnenoBaresibHO, OHOJOrMYECKHMI BBIHOC BKJIIOYAeT COAEp)Ka"HUE IUTATENbHBIX BELIECTB Kak B
OTYY)KIAEMOM C TIOJNSA OCHOBHOM M MOOOYHOM MPOMYKIMH (XO3SWCTBEHHBIM BBIHOC), TaK M B KOPHEBBIX U
NOXXKHUBHBIX OCTaTKax, JIMCTOBOM onaje (ocTaTo4yHblil BbIHOC). Eciim HeToBapHyIO yacTh ypoxkas (coloMy
win OOTBY) OCTaBISIOT B TIOJNE, TO COAEp)KAIIMecs B HEHl MUTATENbHbIE 3JIEMEHTHl HE YYHUTHIBAIOT B
XO3IMCTBEHHOM  BbIHOCe. (OcTarouHass 4YacThb BBIHOCA COCTAaBJISIET  3HA YMTEIBHYIO  JOJIIO  OT
OMOJIOTMYECKOTO BBIHOCA, OCOOCHHO y MHoroneTHux TtpaB (50-60%) u oBomHBIX KynsTyp (40-60% y
KarmycThl OenokodaHHo u orypma, 70-80% y kamycTbl LBETHOM). Y 3epHOBBIX KYJBTYp, Kaprodens,
KyKypy3bl Ha CHJIOC Ha OCTaTOYHYIO 4acTh BbIHOCa OOBIYHO mpuxomutcs 20-35% obmero, To ectb Omo-
JIOTUYECKOT0 BBIHOCA ATUMHU KyJbTypamH. [IUTaTesbHBIC 3IE€MEHTHI W3 IOKHUBHO-KOPHEBBIX OCTaTKOB,
ONABIIMX JIMCTHEB BHOBb BOBJEKAIOTCA B KPYrOBOPOT M YaCTUYHO HCIOJB3YIOTCS pPACTEHUSIMU B
nanpHemeMm. B mpakTtuueckux Lensx MOTPeOHOCTb CENbCKOXO3AWCTBEHHBIX KyJIbTYyp B IHUTAaTEIbHBIX
BEILIECTBAX XapaKTEpU3YIOT, KaK IPaBWJIO, PasMEPOM HX BBIHOCA C YpPOXKaeM, TO €CThb XO3SHCTBEHHBIM
BBIHOCOM.

BblHOC NUTAaTENbHBIX 3JEMEHTOB C YPOXKAEM CEIbCKOXO3SHUCTBEH 'HBIX KYyJIbTYP U COOTHOLICHHE
HOTPeOIEeMBIX ~ 3JEMEHTOB IHUTaHMS CHWJIBHO  Pa3IMYalOTCs. OTO  OOYCIIOBIEHO  OCOOEHHOCTSIMM
XMMHUYECKOTO COCTaBa pPAacTe HHUM, KOJICOAHHWSMHU B YpOBHE (OPMHUPYEMOTO Ypokass U HM3MEHEHHEM €ro
CTPYKTYPBHI.

BBIHOCTIMBOCTh pacTeHHl - CHOCOOHOCTh PACTEHHUH MEPEe HOCUTH HEOJIaronpuATHbIE BO3ACHCTBUS
CpEeJBl.

Brimupanue - moBpexaeHHE M TUOENb pacTeHUil, CBA3aHHOE C pPa3phblBAMU KOPHEBOH CHUCTEMBI;
HaOJI0AAeTCs, €CIM OCEHbIO MOpPO3bl HACTYNAIOT MPU OTCYTCTBMM CHEKHOIO IIOKpOBA WM €ClIM B
IIOBEPXHOCTHOM CJIOE€ TOYBBI Majio BOABI (IIpU OCEHHEH 3acyxe), a TaKKe NpU OTTENENsAX, €CIIM CHEroBas
BOJIa yCIIEET BCOCATHCS B IIOYBY.

BrimpeBanne pacteHuil - uX rubeiab TpU  BHIMAJECHUM TIIIyOOKOrO CHEra Ha HeIO0CTaTOYHO
OXJIOKACHHYIO 3E€MJII0 B PE3yJIbTATe IMPOJOJDKAIOIIErOCs MHTCHCHBHOIO JABIXAHHWA W 3HAYUTECIBHOM TpaThbl
3aMacHbIX UTATEIbHBIX BEIIECTB.

BeIpokieHue - mosiBlIeHUE NMPU3HAKOB aHOMAJIBHOCTH (POCTa, Pa3BUTHUS U T.I.), PE3KOI0 CHUKEHUS
YPOXaHOCTH JUIsI COpTa CEJIbCKOXO3SIMCTBEHHOH KyabTypbl. Hepenko cBsizaHo ¢ OIM3KOPOACTBEHHBIM
CKpeIIMBaHUEM, BEAYIIUM K 3HAYMTEIbHOMY OOeiHeHHI0 reHodonna. MHorna BBIpOXIEHHE BO3HHUKAET
Ha OCHOBE OBICTPOro, KaTacTpo(huYecKOro M3MEHEHHs YCIOBHM CYIIECTBOBAHUS, K KOTOPHIM MOMYJISIUS HE
MOJKET 3a KOPOTKHI CPOK aJalTHPOBAThCs. B TakoM citydae BBIPOKIEHHUE NMPEAIIECTBYET BEIMUPAHUIO.

BricokoMoONeKyIIpHbIE COEAMHEHHUS — A3TO HPHUPOJHBIE U CHUHTETUYECKHE BELIECTBA C OOJBIION
MOHGKYJIHPHOI;’I MaCCOﬁ, OT HECCKOJBbKUX TbICAY MO0 HECKOJbBKHX MHUIIIINOHOB. K »stum COCANHCHUAM
OTHOCHUTCS TYMYC.

BLIH_IGJ'Ia‘-II/IBaHI/Ie IIOYBBI - BBIMBIBAHUC K3 TIIOYBbI pPA3JIMYHBIX BCUICCTB (bHJIBpr}OH_[I/IMI/ICH
pacTBOpamH.

['a30ycTOYUBOCTE - CHOCOOHOCTh PACTEHUN MEPEHOCUTh OTHOCUTEIHHO BBICOKHME KOHIIEHTpPAIUU
BpEAHBIX Ul HHUX Ta30B (CEpoOBOI0pOJa, OKHUCIOB a30Ta, Cepbl, yriepoja U Jp.) B BO3IyXe.
KoHueHTpupysi 3Tu ra3sl B CBOMX TKaHSX, PAaCTCHUs CIOCOOCTBYIOT OYHCTKE BO3Ayxa. ['a30ycTOHYMBOCTH
XapakTepHa JUIsl OBCSIHUIIBI, MSTIMKA, pairpaca, KOBBUIS, a U3 JIEPEBbEB U KyCTAPHUKOB - Ui BfA3a, JIOXa,
KUMOJIOCTH, OepeckiieTa, KiieHa, Tomois. HerasoycToiiumBple — numa, KamTadH. B cpegHeM IHMCTBEHHBIC
opoabl 001aAA0T OOIBIIEH Ta30yCTONYMBOCTHIO, YEM XBOWHBIE.

lNanodutel — pacTeHus, MPUCIIOCOOMBINKECS K HOPMATbHOMY 3aBEpPIICHHIO OHTOI€HE3a B YCIOBHSIX
BBICOKOW 3aCOJICHHOCTH.

['epOunuapl - CHHTETHYECKHE TMpernapaThl, KOTOPbIE PE3KO TOPMO3SIT POCT U MOBPEKIAIOT PACTCHHS.
PaznuuaroT repOumuasl 00mero ACHCTBUS, YHUYTOXKAIOIINE BCIO PACTHUTEIBHOCTh, U CEIEKTUBHBIE — IS
O00pbOBI C COpHSKaAaMU B MOHOKYIbTypax. llomg meiicTBueM repOMIIMAOB BHayaie BO3HUKAIOT HApYIICHUS



MOJISIPHOCTH, YTONIIEHUE MOOEroB, MUHACTHH, MPOUCXOIUT OMaJCHHE JUCThEB, MOP(O3bI, B pe3yibTaTe
JIe30pTraHU3yeTCsl JKU3HEIEATEFHOCTh U HACTYTAeT THOENb PACTCHHUS.

l'etepo3uc y pacTeHWii — sBJI€HHE TNPEBOCXOJCTBA THUOPUIHOTO TIOKOJICHHUA HAJA JIYYIIUM U3
poauTened MO0 MOUIHOCTH M CTENEHHM pa3BUTUS TEX WM HUHBIX IPU3HAKOB M CBOMCTB. ['erepo3mcHas
MOIITHOCTh PACTEHH MPOSBISAETCS B HAMOOMBIIIEH CTENEHH B IEPBOM MTOKOJICHUH THOPUIOB.

I'm60epeuabl -  (QUTOTOPMOHBI, TPEUMYIIECTBEHHO MPOM3BOAHBIE (IIOOPEHOBOTO psAga -
rub0eperioBass KUCIOTa U JApyrue rudOepesiuHbl, MHAYNHMPYIOIIHE WM aKTHBUPYIOUIME POCT crebei
pacTeHMid, BbBI3BIBAIOIME MPOpPACTaHUE CEMSH U  00pa30BaHUE  MAPTEHOKApNUYECKUX  IIJIOZOB,
HapylIalie MEepUoa IMOKOS y MHOTMX pAacTeHHH, a Takke WHIYLUUPYIOIIME IBETEHUE pacTEHUU
JUTMHHOJTHEBHBIX BUJIOB.

l'urpockonuyeckass Biara - CIEICTBHE COPOLIMOHHOTO  CBOMCTBA  KAMWUISPHO-TIOPUCTHIX
MaTepuajoB  MOMIOIIATh  BJIary M3  BO3AyXa, Ha3bIBAEMOrO  TUIPOCKONMYHOCTHbIO.  CreneHm
TUTPOCKOMMYECKOT0 YBJIQXKHEHUS TAKUX MAaTEpPUAIOB NPEIONPENEIseTCs TEMIEPATyPHO-BIAKHOCTHBIM
PEXMMOM OKPY’KaIOLIEH BO3IyIIHON CpENbI.

I'uaponus — 310 peakuuu 0OMEHHOTO Pa3NoKEHUS MEXKIY pPa3InYHBIMU BEIIECTBAMU U BOAOM.

I'maponutuyeckass  KMCIOTHOCT  IOYBBI -  KHCJIOTHOCTH — pPacTBOpA,  CO3JAOLIAsACA  IIpH
B3aMMO/JICHCTBUY TIOYBBI C PACTBOPOM THUIPOJIUTUYECKH IIEIOYHOM CONU (T.€. COJMU CHUJIIBHOTO OCHOBAHUS U
cinaboit kucioTel). Yaime BCero mnpu ONPEACTICHUH TUAPOJIUTUYECKOM KHCIOTHOCTH TOJIb3YIOTCS 1H.
pactBopom CH3COONa. TI'maponuTtrdeckass KHUCIOTHOCTh OOJIbIIe OOMEHHOW, TaK Kak Ipu oO0paboTke
MOYBBI THIPOJIUTUYECKU IIEIOYHON COJBI0 TMPOMCXOTUT BBHITECHCHHE MPAKTUYECKH BCeX OOMEHHBIX H+ u
Al3+ , a He TONbKO HauOojee AaKTUBHOW HX YacTH. TakuM 00pa3oM, TUAPOIUTHYECKAs KHUCIOTHOCTD
MaKCHUMaJlbHas ¥ IPEJCTaBIsIeT CO00i cyMMy BceX (pOpM KHCIOTHOCTH.

['uoponionuka - BhIpalllUBaHME pAcTeHUW O€3 TMOuUBbI, Ha HMCKYCCTBEHHBIX cpenax. llpu stom
KOpHEBasi CHUCTeMa pAaCTeHMH pa3BHBaeTCsl Ha TBEPIABIX cyOcTpatax (HE WMEIONMX MHUTATEIHHOTO
3HauYeHUs), B BOJE€ WJIM BO BIAXHOM Bo3Ayxe (a’pornonuka). Ilutanue pacteHuss mNOIy4yalOT U3
MUTATEIBLHOIO PACTBOPA, OKPYIKAIOLIETO KOPHH.

I'mppornonnka mNO3BOJIIET PETyJIMpPOBaTh YCIOBUS BbIPAIIMBAaHUS PACTEHUN - CO3JaBAaTh PEXUM
MUTaHUS JUISI KOPHEBOW CHUCTEMBI, MOJHOCTHIO OOECIIEUUBAIONINI MOTPEOHOCTH PACTCHHMN B MUTATEIBHBIX
JJIeMEHTaX, KOHLIEHTPALMIO YTJIEKUCIIOr0 ra3a B BO3JyXe, HambOosee OJaronpusiTHyro i (GOoTOoCHUHTE3a, a
TaKXe PpEeryJupoBaTh TEMIIEpATypy BO3JyXa U KOPHEOOMTAEMOro IPOCTPAHCTBA, BIAXXHOCTb BO3/yXa,
WHTEHCHUBHOCTh U MPOJNOJDKUTENBHOCTh oOcBelleHnd. (Co3naHue ONTUMAJbHBIX YCIOBHW Mg poOCTa H
pa3BUTHA pacTeHHH oOecreyrBaeT MOJyYEeHHE OueHb BBICOKHMX YpOXKaeB, JYYIlIEro KadecTBa W 3a Oonee
KOPOTKHE CpOKH. BpIpamiyuBaHue pacTeHUN METOAOM THUIAPONOHMKHA MEHEE TPYAOEMKO, 4€M B ITOYBEHHOU
KyJbType, BOJa W MHTATEIbHbIE BEIIECTBA PACXONYIOTCA 3KOHOMHee. l[lomaya mnurTaTenbHOro pacTBOpa
JIETKO aBTOMaTH3UpyeTcs. B ycnoBHSX THUIPONOHMKHM MPaKTHUYECKH OTHajaer Ooppda C COpHSIKaMHU.
l'uaponoHnka MMeEEeT COCTaB IMHUTATENLHOTO pPacTBOpa, AU GEepeHIUPOBAHHBI B 3aBUCHUMOCTH OT BHJA
pacTeHMii, MX BO3pacTa, a TaKKe OCHOBHBIX (DaKTOpOB BHEIIHEW cpeapl (TeMieparypa BoO3ayxa H
KOPHEOOHMTAEMOro CJI05l, OTHOCUTENbHAs! BIAXKHOCTh BO3yXa U JIp.).

['unokcusi — MOHMKEHHOE CO/Iep KaHKe KUCIOpOoAa B KOPHAX M JAPYTUX OpraHax, HaOlrojaeMoe Mpu
HEJIOCTaTKe KUCIOpoAa B Bo3Ayxe. Bcerpedaercss mpu BPEMEHHOM WM MOCTOSHHOM MEpPEYBIAXHEHUU, MPU
3a00auMBaHUM TIOYBBI, NPU BBIMOKAHWU PACTEHUN, OOpa30BAHMUU JIEJTHOW KOPKM Ha O3UMBIX IOCEBAX, B
pe3ynbTate co3naHus ac(aabTOBBIX MOKPHITHH B TOPOJaX U T.II.

['uncoBanue MoYBBEI - BHECEHUE B IOYBY THUIICA JUIS YCTPAaHEHUS M3JIUIIHEN IENOYHOCTU , BPEIHON
JUIS MHOTHX CEJIbCKOXO3SMCTBEHHBIX PACTEHUH; CIOCO0 XWMHUYECKOW MEIHUOpAllMU  COJIOHIIOB U
COJIOHIIEBATHIX MOYB. OCHOBAHO HA 3aMEHE B ITIOYBEHHOM IOIVIOMIAIONIEM KOMIUIEKCE HAaTpHs Ha KaJbLWMW, B
pe3ynbTaTe 4Yero yiydmaroTcs e€ HeOJarompusTHbie (QHU3UKO-XUMUMHUYECKHE CBOWCTBA W TOBBIIIACTCS
monopoaune. Hopmel rumica ot 3-4 mo 10-15 T/ra, Haubosee Ha COMOBBIX COJIOHIAX. [ UIIC (CBIPO-MOJIOTHIH,
¢docdorurc) BHOCAT B 2 mpuéMa: mepe] BCHANIKOW U IMOcie He€ MOoJ KyIbTUBALMIO. | MIICOBAaHUE IMOYBHI
MPOBOJAAT B KOMIUJIEKCE C Jp. arpoTeXHUYECKUMHU U MEJIHOPATUBHBIMH MEPONPUSATHSIMH - TIIyOOKOH
BCIIAIIIKOM, BHECEHMEM OpraHMYeCKUX yJIoO0peHuil, opouieHueM u 1p. IIpoaomkuTenbHOCTh mepexona
COJIOHIIOB TMOJ] JIEWCTBHEM THUIICA B KYJbTYPHYIO IIO4BY, T. €. MEJIHOpPATHBHBIM mepuon, 8-10 ier B
HEOpOIIaeMBbIX YCIOBUSX W 5-6 ner mpu opoueHun. CpenHsss mpubaBKka ypoKaHOCTH 3E€PHOBBIX OT
TUTICOBaHUS MOUYBBI- 2-7 11 ¢ 1 ra, Ha opomaeMbIX 3eMIIsTX 3O PEKTUBHOCTH THIICOBAHMSI TIOYB TTOBBIIIIASTCSI.

I'mukoduThl — pacTeHHWsl MPECHBIX MECTOOOWTaHWH, O00najarIiue BeCbMa OrpaHUYEHHBIMU
CIIOCOOHOCTSIMU TPUCIOCA0INBATHCA B IMPOLECCE OHTOr€HE3a K BBICOKOMY COJIEPKAHUIO COJIEH B IOYBE.
JI1g 5TUX pacTeHU BpeJHO COAEpKaHUE COJIM B ITouYBE, paBHOE 0,5%.



['mobanbHOEe 3arpsi3HEHHWE TOYBBI - 3arps3HEHHE I[IOYBBI, BO3HHUKAIOIIEE BCJIEACTBUE JAIbHETO
MepeHoca 3arps3HSIONIET0 BemecTBa B aTtMochepe Ha paccrosHus, npeBbimaronme 1000 kM 0T JTH0OBIX
UCTOYHHUKOB 3arpsi3HEHUSI.

I'omeoctaz y pacTeHH — OTHOCHTEIBHOE NOCTOSHCTBO M YCTOWYMBOCTh BHYTPEHHHX (DaKTOPOB
MeTaboMM3Ma M OCHOBHBIX (DM3MO JIOTMYECKUX (PYHKIMA B MEHSIOIIMXCS YCIOBHSIX BHEIIHEW Cpebl.
l'omeoctaz oOecnieunBaeT MOAJEpKAHUE JKUZHEIACATENIBHOCTH U IIOCJIENOBATEIbHOE OCYLIECTBIICHUE
OHTOTreHe3a MPHU PA3NUYHBIX KOJICOAHUAX BHEIIHUX YCIOBUH.

I'pamueHtsl y pacTeHHM — TIOCTETIEHHOE KOJWMYECTBEHHOE W3MEHEHHE MOP(OIOTHIECKUX,
OMOXMMHMYECKUX WU (PYHKIMOHAJIBHBIX CBOMCTB BIIOJb OJHOW M3 OCEH Tela pacTeHHs] WM €ro OopraHa.
Paznuuator rpagueHTsl (U3MOJOTHMYECKHE, CTPYKTYPHbIC, KOHIIEHTPAI[MOHHBIE, 3JEKTPO(U3NOIOrHYECKHE,
JaBJICHUs, Ta3000MEeHa U JIp.

I'panynomeTpuyeckuii cocTaB IOYBBI - COJAEPKAHUE B IOYBE MEXAHMYECKUX DJIEMEHTOB,
o0benuHEeHHBIX MO (pakuuu. COBOKYIMHOCTh MOYBEHHBIX YaCTUI[ C JAMAMETPOM OINpEAENIEHHOr0 pa3Mepa
COCTaBISICT (PAKLIUIO TPAHYJIOMETPHH, SJIEMEHTOB, HAalpUMep, KaMHH, TpaBHil, MECOK, MbUIb Pa3THYHON
KPYMHOCTH, WJI, KOJJIOUIbl. YacTulbl KpynmHee 1 MM COCTaBIISIOT CKENETHYIO YacTh MOYBBHI, Melbue 1 MM -
Menko3éMm. Jlns  Oonee TOMHOM  KiIaccU(UKALMU TOYB IO TPAHYJIOMETPHUYECKOMY COCTaBy B
KJIacCU(PUKAIUIO BBEJACHO IOHATHE TNpeolsiafaromux Gpakiuid: TpaBUH, WIMCTOW, IMecYyaHoM M T. m. B
3aBUCHUMOCTH OT TI'PaHyJOMETPUYECKOIO COCTaBa BBIJAEJAIOT IOYBBI: MECOK PBIXJBIM (comepxkutr no 5%
¢usnueckoil rimHbl), necok cBszHoi (5-10%), cymech (10-20%), cyrmuuok nérkuit (15-30%), cyrimHok
cpenuuit (30-45%), cyrmuHok Tsokéneiid (40- 60%), rmmaa nérkas (40-75%), rmuaa cpenuss (50-85%),
mHa Tsxénas  (Gonee 85%). OT rpaHylIOMETPUYECKOrO COCTaBa IIOYBBI 3aBUCAT €€ CTPYKTypa,
IIOPUCTOCTb, CBS3HOCTh, BO3/yXOIPOHULIAEMOCTh, BIIArOEMKOCTb , TEINIOEMKOCTh U Jp. CBOMCTBA.

['ymuH - opraHumdeckoe BEIIECTBO, BXOJfIIee B COCTaB IIOYBbI, HEPACTBOPUMOE B KHCJIOTaX,
LIeJI0YaX, OPTaHUYECKUX PACTBOPUTEIAX.

['yMUHOBBIE KHCIIOTHI - TpyMNa TEMHOOKPAIIEHHBIX T'YMYCOBBIX KHCIJIOT, pPAaCTBOPUMBIX B IlEJIOYaX U
HEpPaCTBOPUMBIX B KHUCJIOTaX.

ymuduKaIMs - 5TO MPOLECC OOPa3OBaHHA CHENU(HYECKHX TYMyCOBBIX BEIIECTB B PE3yNbTaTe
TpaHC(OPMALIMU OPraHUYECKUX OCTATKOB, T.€. COBOKYIHOCTh HPOILIECCOB TNPEBPALICHUS MCXOAHBIX
OpPraHUYECKUX BEIIECTB B TYMHUHOBBIE KHCIOTHI M B (YJIbBOKUCIOTHI M MPOLECCOB, OMPEICISIIOMINX
YPOBEHb HAKOIICHUS U COOTHOILEHHUS STUX KUCJIOT B TIOYBE.

I'ymyc - OCHOBHOE OpraHMuYecKoe BEIIECTBO IIOYBBI, COJEpKalllee MHUTATEIbHBIE BEIIECTBA,
HEOOXOAMMBIE BBICIIUM pacTeHusM. ['ymyc coctaBiser 85-90 % opraHudeckoro BelIeCTBa MOYBHI U
SBJISIETCSl Ba)KHBIM KpUTEpUEM INpu oueHke e€ riogopoaHoctu. OOpasyercs B pesyibTare TyMUUKALUN
MPOJIYKTOB PA3JO0XKEHUSI OpraHUYEeCKUX OcTaTKoB. (COCTOUT W3 TyYMYCOBBIX KHCIOT (TYMHHOBBIX H
¢bynbBokuCcaOT), TymMuHa U JAp. CoOAEpKUT OCHOBHBIE DJJEMEHTHl NUTAHUS PACTEHUU, KOTOpbIe TpHU
BO3/ICUCTBMM MHUKPOOPTaHM3MOB IMEPEeXoAsT B JocTymHylo ¢(opmy. C comepkaHueM Trymyca B IIOYBE
CBs3aHbI €€ BOJAHBINA M TEIJIOBOM pPEXUMbI, OMOJOrHYecKasi aKTUBHOCTb, MUTPAllMs B IMOYBEHHOM Ipoduie
MPOAYKTOB TIOYBOOOpa3oBaHuss W Jp. KonwuecTBoO TymMyca B TMOYBE - XapaKTEepHBIA NpPHU3HAK s
onpeneneHus e€ Ttunos. Hanmpumep, B uepHo3émax HakamuBaerca 10 15% rymyca, B HOI30IMCTBIX
noyBax - 10 6%, B cepo-OypeIX MyCTBIHHBIX - MeHee | %. Kaxaomy MOYBEHHOMY THITy CBOMCTBEH
ONpeIeNIEHHBIN KauyeCTBEHHBIN COCTaB TyMyca.

['yMycoBbI€ KHCIIOTBHI - KJIACC BBICOKOMOJIEKYJIIPHBIX OPraHUYECKUX a30TCOAEPIKALIUX OKCHUKUCIIOT
¢ OEGH30UIHBIM SIJIPOM, BXOSIIUX B COCTaB IyMyca M 00pa3yIOLIUXCs B MPOLEcce TYMUPHKAIUH.

JIBroKeHHEe pacTeHU — U3MEHEHHUE TOJIOKCHHSI OPraHOB PACTEHUN B MPOCTPAHCTBE, O0YCIIOBIECHHOE
PasHbIMU (I)aKTopaMI/IZ N3MCHCHUEM OCMOTHUYECKOI'0O JaBJICHUSA (CCfICMOHElCTH‘-I@CKHG U aBTOHOMHBIC
JIOKOMOTOpHbIE JBMKEHMS), pa3IMYMsIMU B pOCTE pa3HbIX 4YacTe opraHa (HAacCTUM, TPONHU3MBI) WU
W3MEHEHHEM IOJIOKEHUSI BCEr0 OpraHu3Ma B IMPOCTPAHCTBE (TaKCHCHI). JIBMXKEHHMS MOTYT NPOUCXOIUTH B
pe3ynbTaTe BO3JCHCTBHS TaKWX BHEUIHMX pa3[pakKuTelied, Kak CBeT, TemIepaTypa, CHiIa 3eMHOI0
TATOTEHUS, XUMUYECKHUE ar€HThl, HO MOT'YT HOCUTb U SHAO TEHHBIN XapakKTep.

Jlerpajanus TOYBBI - MPOLECC YXYAWEHUS M pPa3pylICHHs IIOYB B pPE3yJIbTaTe HEraTHBHOIO
BO3JICHCTBHSI 4YeNOBeKa Ha TMOYBBl (WJIM YyCIOBHS TOYBOOOpA30BaHMsI) TIPH HEMPABWIBHOM  HX
WCIIOJIb30BaHUH U HEOOECIIEUEeHHOCTH MEP IO OXpaHe MOUYBEHHOr0 MMOKPOBA U II0JOPOIHS).

Jlerpanganusi Mo4YBbl OTPULATENBHO BO3JEUCTBYET Ha OKPYXAIOLIYI0 Cpely, IPHUPOAHBIE PECYpPCHI,
HU3Hb, 3J0POBbE U OJIAronoixy4yre HaceaeHHUs.

@dopmbl  erpaganus IMOYBBI MHOTOOOpPA3HBI, W YHCIO HX C pPa3BUTHEM HAyYHO-TEXHUYECKOTO



nporpecca pacTeT, YTO CBA3aHO C HapyIIEHHEM eCTECTBEHHOIO XoJa MOYBOOOPAa30BaTEIbHBIX IPOLIECCOB B
pe3yabpTaTe CBEIEHUs JIECOB M JPYrOoM IPUPOAHONM PpACTUTEIBHOCTH, pACIALIKONM 3€Mellb, YCUICHHEM
MHTEHCUBHOCTH HX 00paOOTOK M Ppa3iIMyHOrO poja BO3AEHCTBHMIA: XUMHMUYECKOTO M (PU3UKO-XUMHUYECKOrO
(BHECeHHME MUHEpAIbHBIX yNOOPEHWH, TECTUIUIOB, 3arpsS3HEHUS TOKCHUYECKHMMM BEIIECTBAMH  OT
HPOMBIIUIEHHBIX OOBEKTOB, OT TpAaHCHOPTAa W Jp.; QU3MUecKoro (MepeyIuloTHEHHE MOYB NMPH MAaIlWHHON
00paboTKe TSHKENBIMU OpPYIUSMH, TUIAHUPOBKE TMOBEPXHOCTH, Pa3pylIEHHE CTPYKTYpbI, CHH)KEHUE BOAO- U
BO3/lyXOIPOHUIIAEMOCTH, 3po3usi, Ae(sAlMs, ONYCThIHUBAaHME U Jp.; OHOJOrMYECKOro BO3AECHCTBHS
(HapylIeHUE CIIOKMBIIUXCS OHMOLIEHO30B M YCIOBHM HMX CaMOBOCIPOM3BOJCTBA, CTEPWIM3ALMS IOYB IpU
HoXapax, NMPONUTKE HEPTEHNPOAYKTAMH U JPYTUMU SIOBUTHIMH Ul OHMOTHI BEIECTBAMH, CTUMYJIMPOBAHUE
pPa3BUTHSA BPEAHBIX OPraHU3MOB, BBIICILIIONIMX TOKCUYECKHE I PACTCHMM BEIIECTBA, MOTEPS T'yMyca U
Ip.); YXyAUIEHHs BOJHOTO M COJIEBOTO peXHMMa IIOYB B CBSI3M C H3MEHEHHMEM THUIPOJOTMYECKUX U
TUAPOTr€OJIOTMYECKUX YCIOBUM IIPU BOJOXO3AMCTBEHHOM M JAPYIMX BHMJAAX CTPOUTENBCTBA, HAPYLIAKOLIUX
CTPYKTYpY BOJHBIX IOTOKOB, BOJIHBIH M COJIEBOH OanaHC MOYB pa3HbIX 3JIEMEHTOB JIaHAIIApTa U yacTel
OacceiiHoB pek. Jlerpamamusi TMOuYBBI JOCTHINIa OonbmMX pa3mepoB. llox yrpo3oil  oka3bIBaeTCs
9KOJIOrMYecKasi U 3KOHOMHUUYECKasi 0€30MaCHOCTh HE TOJIBKO OTJEJIbHBIX PETMOHOB, HO M BCEH IIAHETHI.

Jlenutpupukanyss — paspylieHHe TPYINONW TIOYBEHHBIX W BOAHBIX OakTepuil coiiell a30THOM
KUCJIOTBI (HUTPATOB) /O HHUTPUTOB U MOJEKYJSPHOIO a30Ta, YTO IPHUBOAUT K OOETHEHHMIO IIOYBBI MU
HEXXEJNAaTeJbHO  JUIA  TPAKTUYECKOro  pacTeHueBojacTBa.  JleHutpudukanms  sBiseTcss BapHaHTOM
aHadpOOHOIO JBIXaHMs U 3aMbIKaeT MpeBpalleHne a3ora B Ouochepe.

JlecukaHThl - XHMHYECKHE TpernapaThl, BBI3BIBAIONINE O0E3BOKMBAHUE TKAaHEH pACTECHHH, YTO
yCKOpsieT co3peBaHHe M objerdaer yoOopky ypoxas. OtHocsaTcs K nectuuuaaM. Ilpumensior ux s
pe1yOOpOYHOro MOJACYIIMBAaHUA (AE€CHKAllMM) XJIONMYaTHUKA, pHUCA, MIUEHUIbl, MOACOJIHEYHUKA, COH,
KJICLEBUHBI, KapTodeiss, CEMEHHHUKOB caxapHOW CBEKIBl , KOHOIUIM M JAp. B kadecTBe IeCHKaHTOB
HCIIONIB3YIOT XJIOPAT MarHus, XJ0paT-XJIOpU KaablUs, PETJIOH U JP.

Hecukanus — npenyOopoyHOe MOACYIIMBAHUE PACTEHUM Ul YCKOPEHUs CO3pPEBaHUS M OOJIerdeHus
yOOpKH ypoXKasi.

JleTepMUHaHT - BUJ JKUBOT'O OpraHM3Ma, ONpEeAEISIOmUN ycioBus 6uocpensl coobmectBa. OOBIYHO
9TO Hamboiiee KPYNMHOE M MHOTO YHCICHHOE pAcTeHUE, HalpUMep €1b B €JIOBOM JieCy, TpyIIa BHUJOB
HaunboJiee MacCOBBIX TPaB Ha JIYTy U T.II.

JleTokcukanus 3arps3HAIONIEr0 MOYBY BEIIECTBA - IPEBPAILEHUE 3arpsA3HSIONIETO MOYBY BEIIECTBA
B HETOKCHYHBIE 11 OPTaHU3MOB COEIUHEHUS.

JlelicTBytomiee BemeCTBO (A.B.) — UYHCTOE COJIEpKAHUE DJEMEHTAa THUTaHUS B YI0OpEHUH.
Bripaxaercst B mpolleHTax WM B Kr/ra. /[pixaHue - mporecc MOrJIOMIeHUsT KHUCIOpOAa KIeTKaMH M TKaHAMHU
pacTeHus, B pe3yJbTaTe KOTOPOTO BBIACISETCS SHEPTHSL, HEOOXOAUMAs ISl pOCTa U Pa3BUTHSL.

JedonuaHTbl - XUMHUYECKHE TMperapaThbl, BBI3bIBAIOIIME MPEKICBPEMEHHOE CTApEHHE U OIAJCHUE
JUCTbEB - HUCKYCCTBEHHBIN JIMCTOMNAJ, 4YTO obserdaer yOopky ypoxkas. OTHOCATCS K MECTHIHAaM.
[TpumMeHsIOT A7 TpeayOOpOYHOro yAajdeHHs JHUCThEB - Aedoiauanus, B OCHOBHOM Yy XJIOMMYaTHHKA, a TaKXke
CEMEHHHKOB JIIOMIMHA U JIp.

JInarHocTH4yeckue MPHU3HAKK HEJOCTaTKa Kalus - oOpa30o—"BaHUE JIMCTHEB HENPaBHIBLHON (HOPMBI,
MOSIBJICHHE Ha JUCThsIX OypbIX MATeH. Y KapTodens mpu KAIUWHOM TOJIONaHUU JKENTEI0T HUKHUE JHCThS,
HAuMHas C BEPXYIIEK U KPaeB - «KPAeBOW OXKOr». PacTeHuss MMEIOT HMCKPHUBIECHHYIO (HOpMY, MEXIOY3IIUs
YKOpOUYEHHbIE, JIUCThbSI MEJKHE, KylojJooOpa3—Hble, MOpIIMHUCTBHIC. [Ipu HAIUTENTPHOM ToOOJAaHUM BCe
pac—TeHue mnpuodOpeTaeT OpOH30BYIO OKpacKy, KOTOpas OTYETIMBO BHMJHA B Macce pacTeHui. BHemrnue
MPU3HAKK KAJIMWHOTO TOJIOIAaHUS TPOSBISIOTCS, KOTJa COIep)KaHUEe Kalus B Pac TEHUAX yMEHbIIaeTcs B 3
-5 pa3 OT HOpMaIbHON 00ECTICUeH "HOCTH.

JluarHoctuyeckue NpPU3HAKK HEIOCTaTKa KaJlbliUg - MO KpasM MOJOABIX JIUCTHEB MOSBIIAETCS
CBETJIO-3€JIeHAas] TOJIOC™KAa, TKAaHU KOTOpOM OTMHparoT. B Msakotu kinyOHel kapTode vis MOSBISIOTCS
y4acTKU OTMEpIIMX TKaHeW, KOpHH OyperoT M He pacTyT, OTCYTCTBYIOT KOpHEBble Boyiocku. Ilpu
HEOCTAaTKe KaJIbLUSI WHTMOMPYETCS BOCCTAHOBJIE "HME HUTPATOB JI0 aMMHAaKa, YTO MOXKET OTPHUIATEIbHO
CKa—3bIBaThCA HA BCEM MOCJIEIYIOIIEM IIpolecce 00pa3oBaHuUs OEITKOBBIX BEIIECTB.

Ha pucyHke mnpencrtaBieHbl XapaKTepHbIE pa3pbIBbl IUIACTUHOK JIMCTOYKOB CJIOXKHBIX JIMCTHEB
kaprodens u3-3a Ca-nedurura (cogepkanue Ca B muctbax = 0,36%).

JluarHocTuyeckue MpHU3HAKH HEJAOCTaTKa MarHusl - OCHOBTHBIM BH3YaJbHbIM IPHU3HAKOM
MarHleBOro TOJIONIAaHUS SABJSA"€TCA NSATHUCTBI HEKpO3, NMPU KOTOPOM JIUCThbSI CTAHOBSTCA TECTPHIMU:
YUaCTKH MEXIy >KHJIKaMU OJI€HEIOT, HO JKHJIKA COXPAHSIOT CBOIO OKpacKy. M3 HIKHUX CTapbIX JIUCTHEB



Mar—HHUM TepeBUTAeTCs MO KHJIKaM K BEPXHHUM, BCJIEICTBUE YEro TKAHU, MPUIIETaloIIde K MPOBOIAIICH
cucreme, Oorade xyio—popuuioM M UMEIOT Ooliee HMHTEHCHBHYIO 3€JIeHYI0 OKpacky. CuibpHOe u
POAOJDKUTENIFHOE MarHheBOE€ TOJOJaHHME BBl 3bIBA€T HapylIeHHE OOMEHa BEIeCTB U OTMHUpPAHHE TKAHEH.
B 3aBucMMOCTH OT BHJA pPACTeHHs OKpAcKa IOBPEKACHHBIX YYACTKOB MEXOY JKUJIKAMH MOXET ObITh
OsenHo-3eneHON  (KapTodenb), CBETVIO-)KENTOW (3JIaKH, TOMATHI), Yy KYKYpy3bl IypIypHO-KPacHOBATHIE
NSTHA TPEpHIBAIOTCS  OENOBATHIMM  XJIODOTHUECKUMH W HEKPOTHYECKMMH TolocaMu. MarHueBoe
roj0ZaHMe 4Yalle TMPOSBISIETCS Ha IeCYaHbIX M CYIMECYaHbIX II0YBAX C KHCIOW peakuued Cpemsbl.
OTmMeva—ercsi BIUSHHE COOTHOLICHUHA MEXIY MarHMEM W KaJjbIIME€M, MarHUeM M KaJlueM TPU MOCTYIUICHUH
B pacteHus. Jlo3pl MarHus, oOecHedMBaloOIIMe XOpollee pPa3BUTHE PACTECHHM B MPUCYTCTBUU KallbLUf,
OKAa3bIBAIOTCSI TOKCHMYHBIMU Ui PACTeHMH NpU HENOCTaTKe Kalblus B TOYBEHHOM pactBope. C apyroi
CTOPOHBI, BBICOKHE [03bl Kalus MOJABISIOT MPOLECC MOCTYIJIEHUS B pacteHuss mMaraus. [Ipu u30bITKe
MarHusi JIUCThSl PACTEHHH CTAHOBATCS Oo—Jiee TeMHBIMU. MHorma HaOmogaeTcss CKpy4YyHMBaHHE U
CMOpIIMBaHUE MOJOIBIX JUCTheB. CUMTAETCs, YTO TOKCHUYHOCTh 3JE€MEHTa 3aBUCUT OT €ro CIIOCOOHOCTH
K XenarooOpa3oBaHUIO W CTAOMJIBHOCTH IOJYYCHHBIX KOMIUIEKCOB B JKMBOM Op TaHHW3ME. Maruwii 1o
CBOEMY BIIUSIHUIO MOXXET OBbITh OTHECEH K HaWMeHee SIJOBUTHIM JJIEMEHTaM B YCJIOBHUSX UX HM30bITKa. Ha
PUCYHKE MpeACTaBIIEHbI XapaKTepHble cUMITOMBI Mg-nedunura Ha KopmoBoil cBEkie (Beta vulgaris) B
noJje.

JInarHocTH4YecKre TPU3HAKK HEJOoCcTaTKa MHUKPOXJIEMEHTOB B pacTeHusix - Haubomee To4HO
HEJIOCTATOK DJIEMEHTOB MU TAaHUS MOXXHO OIPENEIUTh B CHEIHMAIBHBIX arpOXUMHUYECKUX JabopaTopHsix
aHaJM30M TIOYBEHHBIX M PACTUTENBHBIX 00—pa3noB. OJHAKO HEJAOCTATOK JJIEMEHTOB NHUTAaHHUS B TEUCHUE
BEreTallid MOXXHO ONpEIENIUTh TaKKe BH3yaJlbHO M OBICTPO BHECTH COOTBETCTBYIOIIHME IOJKOPMKH.
HenoctaTok MUKpPORIIEMEHTOB B PACTECHHSAX Yallle BCETO OTPaKaeTcs Ha YXYALICHUH KauecTBa MPOIYKIIHH,
HO TpU PE3KOM HENOCTaTKE BBI3BIBAET U CHUKECHHE YPOXNKAMHOCTH CEIbCKOXO3SIICTBEHHBIX KYJBTYP.
MHUKpPO3JIEeMEHTHl HYXKHBI PAaCTEHUSIM B OIPAaHMUYEHHBIX KOJIM "4eCTBaX. BBIHOC ATHX 3JIEMEHTOB C ypOXkKaeM
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp COCTABIISIET JIUIIb JECATKHM WJIM COTHU T'paMMOB Ha | ra, ¥ moTpeOHOCTbH
BO MHOTHX U3 HHUX MOXKET IOJHOCTBHIO YAOBJIETBOPSTHCSA 3a CYET MOUBBI M MPUMEHSIEMBIX OpTaHUYECKHX
ynoOpeHuii, a Hepen KO TOJNBKO 3a CYeT 3amacoB B ceMeHax. OJHaKO HEIOCTaTOK OTAENbHBIX
MHUKPODJIEMEHTOB y Oojiee TpeOOBaTEIbHBIX K MX HATUYUIO KYJIb TYpP MOXET MpPOSBIATHCS HAa TOYBAX C
HU3KHUM  COJEepKaHWeM  JOCTYN "HbIX s  pacTeHud  QopMm  MukposneMmeHToB. [Ipumenenue
MHUKPODJIE "MEHTOB B BHJE COOTBETCTBYIOIIMX MHUKPOYJOOPEHHH MOXXET B ATOM Ciy4ae 3HAYUTEIBHO
MOBBICUTh ypOKall CENbCKOXO3SIMCTBEHHBIX KYJIBTYpP M YJIYYIIUTh KayecTBO IMoONydyaeMoil mponykuuu. Ilpu
BHECEHMH BBICOKMX 03 (ochOpHBIX YIAOOpEHMH yMEHBIIAETCSl JIOCTYIHOCTh PACTEHHUSAM IMHKa,
KaJIMHHBIX - MarHusi 1 6opa, a30THBIX - MEU U MOJIUO IeHa.

JlnarHocTH4yeckue MNpPU3HAKU HEIOCTaTKa IUTATENbHBIX AJIEMEHTOB B pacTeHuAx - Ompenenenue
HEJOCTaTKa »JIEMEHTOB MHTaHUS y pacTe HUH IO BHEUIHUM IpU3HAKaM - Hambojee MpocToi crocod
BBISIBIIGHUSI TOTPEOHOCTH pAcTeHUN B YHAOOpPEHMAX, TaK KaKk OH He TpeOyeT NpOBEIEHHs XUMHUYECKUX
aHAJINU30B. DTOT CHoco0 OCHOBAaH Ha TOM, YTO IPHU HEJOCTAaTKE WU U30BITKE KAKOTrO-TMOO MUTATEIbHOTO
JJIEMEHTA HapyIIaeTcsi HOpMalb "HbIM X0 OMOXMMHUYECKHX MpPOIIECCOB B PACTCHHAX, B PE3yJb "TaTe 4Yero
U3MEHSIIOTCST pa3Mepbl M CTPOCHHE OTIEIbHBIX Yac—Ted pacTeHHM M HMX OKpacka, OTMHUPAIOT TKaHH,
YCKOPSIETCSl WM 3aMeIUISIETCsl POCT, MPOUCXOIAT Jpyrue M3MeHeHus. UeMm paHblle U CHIIbHEEe MPOSBSITCS
MpPU3HAKW HEJOCTaTKa »dJeMEeHTa NHTaHus, TeM Oonbiuid 3(h(EeKT aacT CBOeBPEMEHHOE BHECEHUE
HE/IOCTAIONIETO JJIEMEHTa MNUTaHus C ypoOpeHuem. [lpu paHHEM MOSBIEHUM TPU3HAKOB TOJNONA"HUS
HEOOXOAMMO NIPOBECTH MOIKOPMKY. He criemyeTr xnaTh MOSBICHHS MPU3HAKOB Yy pAcTeHU Ha BCeM
yuacTke. HyXHO MOAKOPMHUTH pacTeHHs, KOIrJa OHU BBIABWINCH JIMIIb Y HE-KOTOPhIX M3 HHX, HO B
pa3IMuYHBIX MecTax ywacTka. llosBie—HHMe NPU3HAKOB HENOCTAaTKa »3JIEMEHTOB MUTAaHUS JIUIb Iepea
yOOpKoii yKa3bIBaeT Ha HEOOJBIIYI0 MOTPEOHOCTh pAcTeHU B HHUX - B 3TOM Cllyyae IOJKOpPMKa HE
IIPOBOJIUTCSI.

JlnarHocTuyeckue MpU3HAKM HeIoCTaTKa Ccepbl - BHEIIHHE MPU3HAKM HEeIOCTaTKa Cepbl Y pacTeHUit
UMEIOT CXOJICTBO C TNpU3HAKAMH HEJOCTaTKa a30Ta, HO IMPU CEPHOM TOJIOJAHUU OHHU MPOSIBISIIOTCS Ha
MOJIOABIX JIUCTBAX - JIUCTbS MEJKHE, CTeONM >XeCTKHE, POCT pacTeHHil OclabieHHbIN, OKpacka JUCTHEB
paBHOMepHO OJemHo-3eeHas. B celbCcKOX03sH "CTBEHHOW MpPAaKTUKE STO HWHOT/IAa NMPHUBOAWT K OIIMOKaM B
JIMar"HO3€ M 3aBBILICHUIO J103 a30THBIX ynoOpeHuil. Ha pucyHke mpeacTaBieH XJIOMYAaTHUK ¢ CUMOTOMAaMHU
HeJlocTaTKa cepbl (cmpaBa) M 340pOBBIA (cieBa). XapaKTepeH KapJiMKOBBIM pPOCT U JKeNTas OKpacka
JHMCTHEB, JKWIKH KOTOPBIX OCTAIOTCS 3€JI€HBIMU. OTH TPHU3HAKU TOJOJAHUS HANOMUHAIOT CHMIITOMBI
HE/IOCTaTKa a30Ta, HO TP HEJOCTATKE CePHI 3eJIeHast OKpacKa JKHIJIOK BBICTYIIAeT OTUECTIIHBEE.



JluarHoctuyeckue TMpU3HAKM Hemoctatka (ocdopa - CKpy UMBaHHE JIMCTOBOM  IUIACTUHBI,
oOpa3oBanue (QuoneToBoil okpacku. [IprocTaHaBiMBaeTcs pOCT CTeONIEH W JIMCTHEB, PE3KO CHIDKASTCS
CEMEHHasl MPOAYKTHUBHOCTh. Y KapTodens JHUCThS CTAaHOBATCS MOPIIUHUCTBHIMHU, TEMHO-3€JIC€HBIMH, MpU
OCTPOM TOJIONAHUHM HW)KHHUE JICTBS MPHOOPETAIOT (PHONIETO BYIO OKpAaCKy, Kpas MX JOJNed 3aKpy4HBarOTCS
KBEpXY, JOJM HUMeEIT dYameoOpa3Hywo ¢opmy. PacreHus sxectkue, mpsiMble, JUCThs Menkue. B kiyOHsIX
MOTYT TIOSIBJISITBCS prkaBO-Oypble msTHAa. HopmanbHoe obOecriedenune pactenuid (ocdopom yckops—er
o0pa3oBaHHE OpPraHOB IUIOOHOIICHHUS, COKpAIlaeT MEepUOJ CO3PEBAHMSI, YBEIMUMBAET OTHOLICHHE 3epHa K
conome. [IpakTHYecKH BCE CEIIbCKOXO3SIICTBEHHBIE KYJBTYpPHl UYBCTBHTEIBHBI K HEIOCTaTKy (ochopa B
paHHHUE TepUOJbl Pa3BUTHs, KOTJAa YCBAaHMBAIOIIas CIIOCOOHOCTh KOPHEBOW CHCTEMBI €Ille BechMma cliadasl.
docdopHoe TONOTAHME PACTCHWH B HAYaJIbHOM CTAagUM pa3BUTHS PACTCHUH OKa3bIBaE€T HA 'CTOJBKO
CWIBHBIN Jenpeccupyrommii 3p¢dexT, 4YTo ero HEBO3 MOXKHO IMPEOAOTETh IMOCIEAYIOIUM BHECEHHUEM
dochopubix ymodbpenuit. [1oaToMy HENpeMEHHBIM YCIOBHEM YyIOOPEHHS CEThCKOXO3SHUCTBEHHBIX KYJIBTYP
JOJDKHO OBITh TIpHUIIOCEBHOE BHeceHHWe ¢ocdopa B BHUIE BOAOPACTBOPUMBIX (HOCHOPHBIX yIAOOpCHMIA
(cymepdocdar, ammodoc). Ha pucynke mzobpaxen P-gepurur ma mmenune (Triticum wigare) B mome
nepes BEIXOJOM B TPYOKY.

Huammonuiipochar  (mmammodoc) (NH4)2HP04 - rpa—HyIupoBaHHOE  HMCCIEKHBAIOIIEECS
ynoOpeHne TeMHO-ce~poro uBera, coiepkut 19-21% azora u 48-35% P205 B BomopactBOopumoii dopme.
Obnamaer  xopomMu (U 3UYECKMMHU  CBOWCTBaMH. Ero  MOXHO  HCHONB30BaTh  Kak  Juis
HENOCPEICTBEHHOIO0 BHECEHHUS TOJ] BCE CEJIbCKOXO 3SIICTBEHHBIE KYJbTYphl, TaK WU JAJISl NPUTOTOBJICHHUS
CJI0’K-HOCMEUIaHHbIX yA00peHuil.

JIMCCUMUITAIUS - TIPOTHBOIOJIOXKHAS ACCUMIJISIIIUM CTOpOHAa OOMEHa BEUIECTB, 3aKIIOYAIOMIAsACA B
pa3pyllIeHUN OPraHUYECKUX COEIMHEHUN C MpeBpalleHneM OelKOB, HYKJIEHHOBBIX KHCIOT, >KHUPOB,
yIJIeBOAOB (B TOM 4YHCJIE BBEAEHHBIX B OpraHuW3M C TMHUIIEH) B MpocThle BemiecTBa. Psij mpolieccoB
TUCCUMWISALIMU -JbIXaHUe, Opo)KeHHEe M TIIMKOJM3 - 3aHMMAaeT LIEHTpajJbHOE MeCcTO B oOMeHe BellecTB. B
pe3yabTaTe 3TUX MPOLECCOB MPOUCXOTUT OCBOOOXKACHUE HHEPTUM, 3aKIIOYEHHOW B MOJEKYJaX CIOXKHBIX
OpPraHUYECKUX COETUHEHHM, KOTOpas YacTUYHO TpaHCPOPMHUPYETCS B DSHEPrU0 aJeHO3UH(OCPOPHBIX
KHCIO0T (mpeumyniecTBeHHO AT®).

Huddepennnanns — BO3HHUKHOBEHHE (QYHKIIMOHANBHBIX M CTPYKTYPHBIX OTIMYUN y Ppa3Iu4HbBIX
KIETOK ¥ TKaHel B TMpolecce pa3BUTUs pacTeHHd. KoMmIulekc MporeccoB, MPUBOAAIINX K Pa3IUUUAM
MEX1y T0YepHUMH KJIETKaMH, a TAK)Ke MEXTy MaTEPUHCKUMHU U JOYEPHUMU KIETKaMH.

Jloza ynoOpeHHst — 3TO KOJMYECTBO YAOOpPEHHsS HEOOXOAUMOE Il BHECEHHUS NPH BO3JEIBIBAHUU
CEJIbCKOXO3SIICTBEHHOM KYJIBTYPBI 32 OJTUH arpOTEXHUYECKUH MpHEM, BRIPAXKEHHOE B KI/Ta.

JlonoceBHoe  (OCHOBHOE)  yIOOpeHHE - BHECEHHE YyJOOpeHHii B TMOYBYy JO IIOCeBa
CEIIbCKOXO3SIMCTBEHHOM  KYyJIbTYypbl. Takoe BHECEHHWE YAOOpPEHHH TmpeaycMaTpuBaeT oOecreueHne
pacTeHHs] NUTATEIbHBIMH BELIECTBAMH Ha TMPOTSHKEHUH TIOYTH BCEro Iepuoja BereTauuu. B kauecTBe
OCHOBHOTO YJOOpEHHS TNPUMEHSIOT OpraHWYecKue yHoOpeHHsl M YacTh TOAO0BOW HOPMBI MHHEPAIbHBIX
ynoopenuit (70-80%). VX BHOCAT €XerogHO MOA BCHAIIKY WIM KyJbTHBaLWIO. Bpemsi BHeceHHs (OCEHb,
BECHA), TIyOMHA 3a/IeJIKK W JI03bI 3aBHCAT OT OCOOEHHOCTEH KYJIbTYPHI (O3UMBIC, SPOBBIC), TEXHOJIOTHH HX
BO3/I€TIBIBAHUS, KITUMATUYECKUX U TIOTO/IHBIX YCJIOBH, CBOWCTB IOYBBI U CAMUX y100pEHUH.

JlpIxaHue - MpOLEeCC IMOIJIOIIEHUSI KHUCIOpoJa KIETKAaMM M TKAHSIMHM pacTeHHs, B pe3yjbTare
KOTOPOT'O BBIJIEIISICTCS SHEPTUsl, HEO0X0AUMas JUIsl POCTa U PA3BUTHSL.

Enunuunas npoba mouBbl - mpoba ompenesieHHOro o0bema, B3ATash OJHOKPATHO W3 IMOYBEHHOTO
TOPU30HTA CIIOS.

EMKOCTh KaTHOHHOT'O OOMEHA MOYBBI - MAKCUMAJIbHOE KOIUYECTBO KATHOHOB, KOTOPOE MOXKET OBITh
yAep>KaHO MOYBOM B OOMEHHOM COCTOSIHUU MPU 33JaHHBIX YCIOBHUSX.

KapoycToiiunBOCTh — CHOCOOHOCTH PACTEHUH COXpaHATh JKU3HECIIOCOOHOCTh TPH IEperpeBe
MIOYBBI U BO3yXa.
JKu3HeCcOCOOHOCTh CEMSH — CIIOCOOHOCTh CeMsiH K mpopacTaHuio. JKu3HecnocoOHblE ceMeHa

MOTYT UMETh HU3KYIO BCXOXKECTh (HaIpuMep, cpaszy mocie yOOpKH, UTO BbI3bIBAETCS TOKOEM CEMSH).

KapoycToitunBocTh (’KapOBBIHOCIHBOCTb, HIU TEPMOTOJIEPAHTHOCTh, OPTaHU3MOB) — CIIOCOOHOCTH
KHUBBIX CYIIECTB BBIHOCUTH 3HAYUTENIbHbIE MOBBIIIEHUS TEMIEPaTyphl OKpYXKalolled HuX Cpelasl H/Win
cBoero Tena. JKapoycTOWYMBOCTH OCHOBaHAa Ha psjie  (PHU3HOIOro-OMOXMMHUECKHUX OCOOEHHOCTEH
OPTraHM3MOB: BBICOKOW BSI3KOCTH MX MPOTOIUIA3Mbl, CHI)KEHHWU WM TMOBBIIIEHMM MHTEHCHUBHOCTH OOMEHa
BeniecTB. [oBbIIeHHAs TeMIepaTypa 0COOEHHO OMacHa JUIsl paCTeHUH MPU CUIIbHOW OCBEIIEHHOCTH.



Xene3o - BXOOUT B COCTaB OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX (DEPMEHTOB PACTEHUH U y4acCTBYET
B CHHTE3e XJIOpouIIa, mporec—cax JIbIXaHus U oOMeHa - BemlecTB. [Ipu HemocTaTke xene3a (4TO OOBIYHO
OpOSIBISIETCST TOJNBKO Ha KapOOHATHBIX WM TMEpPeyBIaKHEH "HBIX IOYBaX) BCIEJACTBHE HapyIIEHUs
o0pazoBaHMs XJIOpOPHIUIA Y CEIbCKOXO3SIMCTBEHHBIX KYJBTYp, OCOOCHHO Y BHHOIPaJa M IJIOAOBBIX
JIEPEBbEB, pa3BUBAaeTCAd XJOPO3. JIMCTbS TEpsIOT 3€JeHYI0 OKpacKy, 3aTeM OeleroT M MpexkIeBPEMEHHO
omanmaroT. JKeme30 yd4acTBYyeT B BOCCTAHOBJICHHHM HUTPATOB W B (DHUKCAMM MOJEKYJISPHOrO a3oTa
KITyOGHBKOBBIMH OaKTepHUsSMH, BXOIS B COCTaB HUTPATpPeIyKTa3bl M HUTporeHasbl. JKene3o KaTaausupyer
HavaJgbHBIC JTambl CWHTE3a xJjopoduiuia. Ilpu HemocraTke jkeje3a B PACTCHUSX 3aJCPKUBACTCS CHUHTE3
POCTOBBIX BEIIECTB (ayKCUHOB), JIUCThSI CTAHOBSATCS CBETIIO-KEJITHIMU, 3aTEM MOYTH OCITBIMHU.

Kunkoe azornoe ymoopernne KAC (NH4NO3+CO(NH2)2) - cmech pacTBOpoB KapOamuua W
aMMHAYHOM CenuTphl C coaepkaHueM aszora 28-32%. becuBeTHas wnu kenroBaTash JKUI KOCTb CO
cnabpIM 3amaxoM ammuaka. besonacHo B mpumeHe-HuM. [lnotHocts pactBopa KAC mpu 15 °C 1,28-1,32
r/cm3, cBobomnoro ammuaka - 0,3-0,5%, pH - 8,5-8,9. Temmepa—Typa KpuCTaJUIM3aIlMH DPACTBOPOB C
conepkanuem azora 28- 32% or -18 mo -2 °C, 3amep3anue KAC-28-32% mnpu -26,5 °C (mocine
pasmep3anusi cBoiictBa KAC momHOCTBIO BOCCTaHaB JIMBAIOTCS). B oTiaMuMe OT JAPYrux IKUAKUX
ynobpenuit (6e3—BomHBIN amMMmuak, ammuadHas Boaa) KAC mpakTHYecKd HE COAEPKHUT CBOOOIHOTO
aMMHuakKa, 4TO MCKIIIOYaeT MOTepu a30Ta MpU MOrpy3Ke, TPAHCIOPTUPOBKE, XpPaHEHHWH WU BHECE HHUU B
nmouBy. Ero MoHO BHOCHTH B TMOYBy 0Oe3 moreph a3o—Ta B rasoobpasHoii ¢opme. IIpu BHecenun KAC
JOCTUTaeT~Cs TOYHas JO3MPOBKA M PABHOMEPHOCTb €ro pacrpeaeneHus o mioumanu (kodpduuueHt
HepaBHOMEpHOCTH - He Oomee 5%). PactBoper KAC MOXXHO HMCHONB30BaTh JJIi OCHOBHOI'O BHECEHUS B
MOYBY, a TaKXke [JIsl HEKOPHEeBBIX NoAKOpMOK pacteHuid. PactBopst KAC - He Tonbko xoporiee
OJTHOKOMIIOHEHTHOE a30THOE yaoOpeHue. Ha ux oOCHOBE MOTryT OBITh NPUTOTOBJICHBI KOMIUICKCHBIE
yI00peHus, B COCTaB KOTOPBIX BXOAAT MUKPOIIEMEHTHI.

Kunkoe kommekcHoe yaoopenne (KKY) - mpexacraBis—eT pacTBOp, COAEpKalui JBa
MUTATENbHBIX 3JieMeHTa B co—otHomeHun N: P205 = 1 : 3,4. Conmepxur 10% azora u 34% P205 B
BojiopacTBopuMoii  ¢dopme. [lnotHOCTH pactBopa - 1,4 T/M3,Temneparypa Hadajga KpPUCTAIUIM3AIUH HE
Beime 18 °C. Tlomyuwaror JKKY HelTpanmu3anueld SKCTpaKIMOH HOM  MOIUGOCHOPHON  KUCITOTHI
ra3o00pa3HbIM aMMHAKOM C TOCIEAYIOIMM pPAacTBOPEHHEM B aMMHUA4HOW Boje. braro—maps OTCyTCTBUIO
CBOOOJIHOTO aMMMaKa yJIOOpeHHE MOXKHO BHOCHUTh Ha TOBEPXHOCTh C MOCIEAYIOIIeH 3aJeNKOil JTH0bIM
MoYBOOOpadaTeBalOUM  opyareM. D¢ ()EeKTHUBHBI TpPH BHECEHUU TIOJ] BCE CEIbCKOXO3SIIICTBEHHBIC
KYJbTYpBHI.

Kuzuennole Qopmbl — MOpPQOTOTHYECKHE THUIIBI PACTCHHI, SBISIONIMECS OTPAKEHHUEM WX
SBOJIIOLIMOHHOM HCTOPUM U aJanTallii K OIpeAeJeHHBbIM YCIOBUSAM CylecTBOBaHUA. (OCHOBHBIMU
KU3HEHHBIMU (hOpMaMU IIBETKOBBIX PACTCHHI SBIISIOTCS JCPEBbsl, KYCTAPHUKH U TPABHI.

3arpsi3HEHUE TOYBHI - HAKOIUIEHHE B MOYBE BEILECTB M OPraHW3MOB B PE3yJbTaTe aHTPONOIC€HHOU
NEeSTeIbHOCTH B TaKUX KOJMYECTBAX, KOTOpble MOHMXKAIOT TEXHOJOTMYECKYl0, IHTATeIbHYI0 U
TUTHEHUYECKO-CAaHUTAPHYIO IIEHHOCTh BHIPAITUBAEMBIX KYJIBTYp U KAY€CTBO IPYTUX MPHPOTHBIX OOHEKTOB.

3arpsi3HAONIee IOYBY BEIIECTBO - BEIIECTBO, HAKAIJIMBAaIOLeecss B TIOYBE B pe3yjbTare
AHTPOIIOTCHHOW JEATEIHbHOCTH B TAKUX KOJIUYECTBAX, KOTOPHIC OKA3BIBAIOT HEOIATOMpPUATHOE BO3JCHCTBHE
Ha CBOMCTBA U IJIOJOPOIUE MOYBbI, KAUECTBO CEIHCKOXO03MCTBEHHON MTPOYKIIUH.

3akanuBaHMe (3aKajika) — IMPOLIECC MOBBILICHUS YCTOMYMBOCTH K HHU3KUM TeMIlepaTypaM MoJ
BIIUSIHUEM OIpEENICHHbIX BHEIIHUX YyciaoBuid. [lpomecc 3akanmuBanusi TpeOyeT KOMIUIEKC BHEUIHHX
ycrnoBuii u mpoxomuT B nBe (aswi:llepBas (aza 3akanuBaHUS TPOXOAUT HA CBETYy TNPU HECKOIBKO
MMOHMKCHHBIX TUTFOCOBBIX Temmeparypax (aHem okosio 10°C, Houbto okosio 2°C) U yMEpPEHHOM BIIaYKHOCTH.
B a1y da3zy npoucxomuT 3aMejUieHMe WM IO "Has OCTaHOBKA POCTOBBIX mporeccoB.BTopas daza
3aKaJUMBaHUs MPOTEKAET MPH JNajbHEWIeM NMOHWKeHuu temreparypbl (okoio 0°C) m He TpeOyer cBeta. B
9Ty (hasy IpPOMCXOMUT OTTOK BOABI M3 KJIETOK, MEPEeCTpoiKa CTPYKTyphl mportomiacta. lIpomomkaercs
HOBOOOpa30BaHHUE CHEIU(PUUECKHUX, YCTOMYMBBIX K 00€3BOKHBAHUIO OSITKOB.

3akoH TonepaHTHOCTH (3akoH Illendopna) — nmumuTHpyOmKUM (HAKTOPOM MPOILBETAHUS OpPraHU3Ma
(Buma) MoxkeT OBITh Kak MHHMMYM, TaK M MAaKCUMYM 3KOJIOTMYECKOro (QaxTopa, AMAna3oH MEeXay
KOTOPBIMU OIpeIesieT BETUYHHY BRIHOCIMBOCTH — TOJIEPAHTHOCTH OpPraHU3Ma K JaHHOMY (akTopy.

3aHATHIM Tap — IapOBOE II0JIE, HAa KOTOPOM B IIEPBOM IIOJIOBUHE JIETA BBIPAIMBAIOT PAHO
yOupaemsble KyJIbTYpBl, 10CTIE KOTOPHIX MPOBOAAT MapOBYIO 00pabOTKY IMOUBHI.
3anacel NPOAYKTHMBHOW BIIarM — KOJIMYECTBO BJIArM B II0YBE CBEPX BIAXKHOCTU YCTOMYHMBOIO

YBAdaHUA, UCTIOJIE3yCMOC PACTCHUAMUA JIS pOCTa U PA3BUTHA.



3si01eBass 00pabOTKa TOYBBI — JIETHE-OCEHHss 00pabOTKa MOYBBI IO/ TIOCEB SIPOBBIX KYJIBTYP
CJIETyIOIIETO Tofa.

3aman pacTeHMH — TOBPEXKICHHE pAcCTEHWH IpU BBICOKOW TEMIIEpaType, COMPOBOXKIAOLIEECS
U3MEHEHHUEM I[BETa UX OPraHOB (MOSBIIEHUEM >KEITHIX UM KOPUYHEBBIX MATEH Ha JTUCTHSIX).

3acosieHre MOYBbI - HAaKOIUIEHUE B [TOYBE JIETKOPACTBOPUMBIX COJIEH.

3acyxa — JuuTeNnbHas (MHOTOJIHEBHAs, MHOTOMECSYHAs, MHOTOJIETHSSI) cyXas IOroja, 4acTo MpH
MOBBIILICHHON TeMIlepaType BO3JyXa, C OTCYTCTBHEM WJIM KpalHE HE3HAYUTEIbHBIM KOJIUYECTBOM
aTMOc(epHBIX OCaJKOB, NPUBOAMAIIA K HCTOIICHHWIO 3alacoB BJard B IOYBE U PE3KOMY CHUKEHHIO
OTHOCHUTENBbHOM BrnaxHoctd Boznyxa (10-20%). B pesynprate 3acyxu co3maioTcsi HEOJIAronpusiTHBIC
YCIIOBUS I7IS1 pa3BUTHSI PACTCHUU.

3acyXOyCTOMYMBOCTh — SBOJIOIMOHHO 3aKPEIJICHHAsh CIOCOOHOCTb PACTEHHH MEPEHOCHTH 3acyXy
0e3 3HAUMUTENbHBIX HEOOpaTHUMBIX HAPYIIEHUWH JKU3HEHHbIX (GYHKUUHA U 0e3 PEe3KOro CHIKEHUS
IPUHOCUMOTI'O YpOXKasi CETbCKOXO035HCTBEHHBIX KYJIBTYP.

3acyX0yCTOMYMBOCTh PACTEHHUN - CIIOCOOHOCTh PACTEHHMH MPOTUBOCTOSTH 3acyXxe. Y KyJIbTYPHBIX
pacTeHuii - criocoOHOCTh MEPEHOCUTH 3aCyXy C HAUMEHBIINM CHIDKEHHEM yPOXKasl.

3alMIIeHHBI TPYHT — CIEHUAIbHbIC IMOMEIIECHUS WM 3€MEJIbHbIE YUYaCTKH, HCIOJIb3yeMble IS
BBIPAIIIUBAHUSL PACCaJbl OBOIIHBIX, I[BETOYHBIX, KOPMOBBIX, TEXHHYECKHX KYJIBTYyp, a TaKKe OBOIIEH,
[[BETOB, IUIOJOB. 3alIUIIEHHBI TPYHT TIO3BOJISIET NPOABHHYTH OBOIIEBOJCTBO U IUIOJOBOJCTBO Ha
CEBEPHbIE M BOCTOYHBIE IIHUPOTHI, PACIIMPUTH ACCOPTUMEHT BO3/EJIBIBAEMBIX B JAHHOW MECTHOCTH C.-X.
KyJbTyp, OPraHU30BaTh KPYIJIOrOJ0BOE CHAO0XKEHHE HACEJICHHs CBEKHMMH OBOIIAMH. 3allUIICHHBIA TPYHT
MOAPA3JACIAIOT Ha MPOCTEHMIIME BHUJIBI COOPYXEHUW M KyJbTUBAUMOHHBIE moMmemieHusd. K mpocrenmmm
OTHOCATCSI: HEOOOrpeBacMblii TPYHT - Tpsiabl, I'peOHHU, XOJOAHBIE PACCAAHUKH MU YYAaCTKH C POBHOM
MOBEPXHOCTHIO, 3aKpPhIBAEMbIE B  XOJIOJHBIE HOYM TEIUJIOM3OJISIUOHHBIMA  CBETOHEIPOHUIIAEMBIMU
YKPBITUSIMU WM B TEUYEHHE BCEro XOJOAHOTO IMEpHOZa - CBETONPO3PAYHBIMU YKPBITUSIMHU; 00OTpEeBaeMbIH,
WM YTETUIEHHBIH, TPYHT-COOPYKECHHUSI Ha OMOJOTMYECKOM WM BOASHOM oborpeBe. bonee coBepiieHHBIMU
BUJIaMU 3aIIUIIEHHOr0 TPYHTA SBJISIOTCS KyJIbTUBALMOHHBIE IOMEIIEHUS - TAPHUKU U TETUTUIIBI

3eneHoe yqoOpeHHe - 9TO CBeXas pacTUTeNIbHas Macca, 3alaxyuBaeMasi B MOYBY Ul oOOralieHus ee
OpPraHUYECKUM BEIIECTBOM, a30TOM M APYTMMH d3JeMEHTaMHU NUTaHus. YacTo 3TOT MpHEM Ha3bIBalOT
cuzepanueil, a pacTeHus, BbIpalliBa—"eMble Ha yaoOpeHue - cuaeparamu. Cuaeparsl B OTIMYUE OT JAPYTHX
BHUJIOB OPTaHUYECKUX YIOOPEHUM SIBIAIOTCS HEHCUEpHaeMbIM, IMOCTOSHHO BO300HOBIIIEMBIM HCTOYHUKOM
o0ecrieyeHns1 CeNbCKOXO03SMCTBEHHBIX 3€MeJb OPraHWYEeCKUM BEIIECTBOM, a 3a c4eT 000OBBIX CHAEPATOB -
u Owuonormuec—kuM a3oroM. Ha 3eneHoe ymoOpeHHe BO3IEIBIBAIOT O00OBBIE KYJIBTY "pbl  (JIIOMHUH
OJHOJICTHUN W MHOTOJICTHH, IOHHHMK O€JbI W JKeNTHIi, ropox, Melonka (KOpMOBOM Topox), cepajaesuia,
BHKa O3UMasi U SIpOBasi, KOPMOBBbIE OOOBI, KJIEBEp, JIIOIECPHA, JIAIBEHEI, rajera BOCTOYHAS (KO3JISITHHK) W
JIPYyTHE KpPEeCTO TBETHhIC KYyJbTypbl (O3UMBIM U SIpOBOM parc, peapka Mac UIM4YHas, ropywia Oenas,
cypenuiia o3uMasi | SpoBas); 3JIa"KOBbIE KYJIbTYphl (03UMasi pOXb, palrpac OAHOJCTHHI), BO-
JIONIMCTHUKOBBIE KYIbTYpbI ((amenus); rpeunminbie KyiabTy phl (rpeunxa). IlIMpoko mpakTUKyeTcs: Takxke
WCIONIb30BaHUE CUIEPATOB B COCTaBE pa3IMYHBIX CMecei, KOrja BbICEBAeTCS HE OJMH BHJ CHUIEPATOB, a MX
KOMOWHAIIUSA B CaMOM pa3HO 00pa3HOM COOTHOIIeHHH. Ha pucyHke wn3o0paxeHo 0000BOe pacTeHHE —
JFOTUH.

3UMHHIA TOKOM - IEPHO BPEMEHHU OT JTUCTOMNA/Ia 10 Hayana COKOJBIKCHHS U PACITYCKaHUS MOYEK.

3UMOCTOMKOCTh — YCTOMYMBOCTH PACTEHHU HE TOJIBKO K XOJOIYy, HO M K KOMIUICKCY
HEOJIarONPHUSITHBIX YCIOBUHM (BBIMOKAHHE, BBIIIPEBaHHE, TTTyOOKOCHEXKbE, BIUSHUE JICASTHOW KOPKH - HACTa,
rojosiesia ¥ rojoJeAUIIbI).

307bHBIE 3JEMEHTbl — XHMHUYECKUE 3JEMEHThI, BXOJAIIME B COCTaB 30JIbl, OCTAIOMIICICS mocie
CKUTaHUS WM OOYIVIMBaHUS PA3IMYHBIX MPUPOAHBIX OpPraHMYECKUX MaTepualioB, B TOM 4YHCIIE
pPaCTHTENBHBIX M XKUBOTHBIX TKaHEH, KAMEHHOTO YIJisi, TOpda. 30IbHBIC AJIEMEHThl HEOOXOAMMBI KHUBBIM
OpraHM3MaM, OHU SIBJISIFOTCS Ba)KHOM COCTaBHOM 4YacThi0 OMOJIOrMYECKOro Kpyroropora. Mx coxmepikaHue B
pacTeHusix MoxeT cocTaBisATh OT 1 10 30%. OcHoBHBIE 31eMeHTHI 30751 - K, Na, Ca, Mg.

W3BecTkoBaHME MOYB - METOA XMMHUYECKOM MENHOpaldy KHUCIBIX TII0YB, 3aKJIIOYAIOUIUICS BO
BHECEHHHM B HHUX MW3BECTKOBBIX YJOOPEHMIi: KaNbIUTA, JOJIOMHUTA, W3BECTHSIKA, OTXOAOB CaxapHOro
MPOU3BOJICTBA, TAIEHONW M3BECTH U T. A. DddekT m3BecTkoBaHMs ocHOBaH Ha 3amemenun B [II1K monoB
BO/IOpO/Ia W aJIOMUHUS Ha CcoOJepKalluecss B yIOoOpeHMH Kanblui wiu MarHuid. Conmu HaTpus Ais
W3BECTKOBAHUS HEMPUTOAHBI, TaK KAaK B pe3yJbTaTe yXYAIIAIOTCS (PU3WYECKHe CBOWCTBA TOUBBI. TakKike
HEMPUTOJIHBl KaJbIIMEBbIE COMU CHIIBHBIX KHCJIOT, HApPUMEpP THUIIC, KOTOpPhIE HANPOTHB MPHUBOAAT K



MOJKUCICHHUIO MOYBbI. [lOBBIIIEHHAS KUCIOT "HOCTh MOYB CO3JAaeT HEOMAronmpuUATHBIE YCIIOBHS ISl pOcTa U
pa3BUTHS KyJIbTYpHBIX pacTeHuil. HeraTuBHOE BIIMSIHUE TOBBIIIEHHOM ITOYBEHHOW KHCIOTHOCTH Ha
pacTeHuss OOYCIOBIIEHO pSAIOM TPUYUH, OCHOBHBIE W3 KOTOPBIX: Hemoctarok (Ca2+; TMOBBIIIEHHAs
KOHIIEHTpalusi TOKCHMYHbIX Al3+, Mn4+, H+; noHmxeHHas JOCTYNHOCTb [UIsl PACTEHUN BJIEMEHTOB
NUTaHus;, HeOJarompusiTHele (u3udec—Kue cBoWcTBa MouB. OTpHIIaTeIbHOE BIUSHUE H30BITKA BOAOPOAA
HPOSIBJISIETCS. B CHWKEHUM NPOHUIIAE"MOCTH IIJIa3Mbl, OCIM3HEHUM KOpHEH (CHMXKAETCS IOCTYyI JICHHUE
JIPYTUX HMOHOB); 3aMEUICHUH MHKPOOHONOrHYecKux mporeccoB. OcoOEHHO YYBCTBHUTEIb "HBI PACTEHHUS K
KHUCJIOTHOCTH TIOYBBI B HadallbHBIM MEpUOJ POCTa, KOIAa MJET 3aKJajKa IeHepaTHBHBIX opraHoB. IIpsimoe
OTpHIIATEIbHOE ACHCTBHE MOHOB BOAOPO/AA BCTpPEUAETCs 10 CTaTOYHO peako, oOobiyHO mpu pH nHmke 4,0
WK Bble 7,5. MHOrOYMCIIEHHBIE ONBITHI MOKa3bIBAIOT, YTO M3BECTKOBAHHE KHUCIIBIX MOYB, KaK IpaBU VIO,
CIOCOOCTBYET MOBBIIICHUIO YPOKAMHOCTH OONBIINHCTBA CETbCKOX03IUCTBEHHBIX KYIBTYP.

Wnucrast ¢pakmys MOYBBI - COBOKYITHOCTh MEXAaHMUYECKHX 3JIEMEHTOB MOuBHI pazmepom oT 0,001
1o 1,0 mm.

Nmutatopsl (QUTOTOPMOHOB — OpraHMYECKHE COENWHEHHS OaKTEepUAIbHOTO WM TPUOHOTO
POUCXOXKICHHSI, MPOSBIAIOIMINE Ha OuorecTax 3PQEeKT OJHOrO WM HECKOIbKHX TOPMOHOB pacteHuid. K
UMHUTATOpaM MOTYT ObITh OTHECeHBl (y3ukokMH (3pQeKTbl ayKCMHOB W  IIMTOKHMHWHOB) U
reJIbMUHTOCIIOPOBBIE KUCTOTHI (3 PEeKThI THOOEPEIITUHOB).

WNHruburopsl pocta MPUPOAHBIE — COCIMHEHMS, IMOJABIISIOIIME POCTOBBIE IPOLECCH], MpOpacTaHue
CeMsIH M pacmyckaHue nouek. K mpupoaHbIM HHTHOMTOpaM OTHOCSATCS COCAMHEHHUS TOPMOHAIBHOTO THUIIA!
abcumzoBas kuciora (ABK) u ee anamorm, 3TWJIEH, a TakXKe HETOPMOHAIbHBIE WHTHOUTOPHI (HEHOIBHOM
OpUpoabl (KyMapuH, CAMIMIOBas KHUCJIOTa, HAPUHTEHUH W JIp.) U TEPHEHOMAHON Npupoabl (mopTynai,
KyKypOHTaIlH, TIOJA0JIAKTOH ).

WHucexkTuua - XUMHYECKOe BEIIECTBO (MeCTUIUA) ISt O0OPHOBI C HACEKOMBIMHU.

WNHuTponykuus pacTeHUil - NEPEHOC PACTEHUM MIIM UX COPTOB (IIOPOX) M3 OJHUX PAaliOHOB B JIpyrHe,
/i€ paHee OHU HEe BhIPAIMBAINCE.

WMHruburopsl pocta CHHTETHYECKHE - XHMHUYECKHE Iperapartbl, HCIOJIb3yeMble Uid 00paboTKH
pacTeHui C IENbl0 3aJepkKaTh UX POCT: peTapaaHThl, nojasistomue poct credneir (CCC, AMO-1618, B-
9); aHTHMayKCUHBI (TpUHONOCH30IHAS KHCIOTa, IUXJIOPAHU30J, HA(THI-METHINPONHOHOBAS KHCIOTa U
1p.); Mop(haKTHHBI, HapymarwImue mporecckl MopdoreHesa (hayopeHos, XaophayopeHom); mapan3aTophbl
pocrta (ruapazuj MaJIEMHOBOM KUCIIOTHI U JIp.).

WNuruburtopsl 1BEeTEHHs — BEIIECTBA, OOpa3yIOIIMEcs B PACTEHUU U CHOCOOHBIE MEpeBUTATHCSA B
cTe0yieBble TOYKH, TJ€ OHHU 3aMEUIAIOT WM TMOJHOCTBIO MPEJOTBPAIAIOT 00pa3oBaHME IIBETOUHBIX
3a4aTKOB, T.€. TOPMO3ST LIBETEHUE.

WHavuKaTopHbIE TOYKH — 3TO OpPraHbl PacTE€HHi, I/Ieé COCPEJOTOYEHA MaKCHMajbHas KOHIIEHTPAIUS
2JIEMEHTA, BEIIeCTBa (HalpuMep, HUTPATOB).

Wuaykiust pa3BUTHS — BJMSHUE BHEIIHUX (DAaKTOPOB MJIM OJHOW YacTH pPACTeHHs Ha JPYTYIO,
MPUBOJSAIIEE K JCTepPMUHAIMM PAa3BUTUS OpPraHuM3Ma, OpraHa WiIM TKaHU. VHIynMpoBaHHOE pa3BUTHE
XapaKTepu3yeTcs MEepBOHAYAIBHON 3aBUCHUMOCTBIO M IOCIIEAYIOIIEH HE3aBUCHUMOCTBIO OT BBI3BABILIETO €0
BO3JIEHCTBHSI (MHIYKTOPA).

NuaynunpoBaHHOE pa3BUTUE — pa3BUTUE PACTUTEIBHOIO OpraHM3Ma, IPOUCXOASIIEEe Ha OCHOBE
BHYTPEHHUX HW3MEHEHUU CamMoro pa3BUBAIOLIErOCS PAacTEHHUS U HYXKIArolleecs B MHAYLUPYIOLIEM BIUSHUU
OIIPEJEIICHHBIX YCIOBUN BHEIIHEN CPEBI.

HcTomienne mouyBbl - 00€THEHUE JIEMEHTAMU MHUTAHUS U YMEHbIIEHUE OMOJIOrMYecKOil aKTUBHOCTH
IIOYBBI B pE3YJIbTATE €€ HEPALIMOHAIBHOIO HCII0JIb30BaHUS.

Kanuii - ¢dusmonornyeckas pojib 3TOro JEMEHTAa B KU3"HH PACTCHUUN MPOSBISETCS, TPEKIE BCETO,
B MOJJICP)KAaHUM OJaronpHusATHBIX (PU3UKO-XMMHYECKHX CBOMCTB MPOTOIJIA3~MbI KJETKH - OOBOJHEHHOCTH,
BSI3KOCTH, MMAaCTUYHOCTH U JAp. C ydyacTHeM Kaius NMPOUCXOAUT HAKOIJICHHE PAacTBOPUMBIX YIJIEBOJIOB U
peayuupyromux ~ CaxapoB, OH y4yacTByeT B  TPAHCIOPTUPOBKE  DPA3JIMYHBIX  COEAUHEHUH, B
SHEPreTH U4eCKOM OOMEHE KaK IePEeHOCUYMK OJJICKTpOoHOB. bombmias dvacte kamusi (okonmo 4/5 obmiero
COZIep)KaHUsl) HAXOAUTCS B BHUJAE KAaTHOHOB B KIETOYHOM COKe, OCTajlb—Hasi YacTb aJcopOupoBaHa
KOJUJTOUJJaMU U He3HauuTenbHas (MeHee 1%) - HEOOMEHHO yIepKUBAETCSI MUTOXOHAPUSMHU B MPOTOILIa3Me.
B cocTtaB opraHMueckMX COEIMHEHUMN KaJuii HE BXOIUT. B CBS3M C T€M, YTO MOYTH BECH KaJUil HAXOAUTCSH
B PAacTEHUSX B HMOHHOM COCTOSIHUM M HE 00pa3yeT HepacT BOPHUMBIX B BOJE COECIWHEHHUI, OH JOBOJILHO
JIETKO BBIIIE-TAUYMBACTCA M3 CTApbIX TKaHEW pacTeHUil B MEpHOJA MPOJOT JKUTEIbHBIX [oXkIed. Moxer
MIPOUCXO/IUTH TaKXKE OTTOK €T0 B [TOYBY Uepe3 KOPHEBYIO CUCTEMY I10 MEpEe CO3PEBAaHUS Pac " TEHUH.

Kanuitnas conp 40%-nas (KCl + NaCl) - mpoaykT MexXa HMYECKOTO CMENIMBaHUS XIJIOPUCTOTO



KaJusl ¢ TOHKO Pa3MOJIOThIM CHJIbBUHUTOM HIJIM KauHUTOM. BMmecte c¢ kammem comepxut Ao 35% NaCl.
HaubGonee uenecoo0pa3HO NPUMEHSTh OCEHBIO 0]l CaXxapHyl0 CBEKIy U KOPMOBBIE KOPHEIUIOABI -
KYJbTYpbI, OT3bIBUMBBIC HA HATPUN U MEHEE YyBCTBUTEIbHBIE K XJIOPY.

Kanuiineie ynoOpeHusi - 3170 ynoOpeHusi, KOTOpble B KadyeCTBE JIEHCTBYIOIIETO BEIIECTBA COAEPIKAT
kanuii. KanuitHble ynoOpeHus mony4aroT U3 MPUPOAHBIX KaIMHHBIX pYH, coxepxkammx oT 8 mpo 20% K20.
[onpasnenstorcss Ha TpU TPYIIBI: KOHIEHTPHUPOBAHHBIE - MPOAYKT 3aBOJICKOW MepepabOTKH MPUPOIHBIX
KaJTUIHBIX CcoJel (XJOpPHUCThIM Kaunid, cynb(ar Kamus U [Ap.); ChIpble KalUWHBIE CONHU - Pa3-MOJIOThIE
IPUPOJHBIE PyAbl (KAUHUT, CUIIBBUHUT); KanuiiHble 30-40%-Hble coid, MOIy4aeMble CMEUIMBAHUEM CBIPBIX
coJiell ¢ KOHIIGHTPUPOBAHHBIMHU. B accopTMMeHTe MUHEPaTbHBIX YAOOpEHUN OCHOBHOE MECTO 3aHHMAaeT
XJIOPUCTBIA Kanmui. B HeOOmpIMX KOJIWYECTBaX HCHONb3yeTcs cynbdar kamus (okomo 1%) u 1,5-2,0%
KaJIUsl TIOCTYIAeT B BUJI€ KOMIUIEKCHBIX Y100 "peHui.

Kanpuumii - ¢usnonornyeckas pojb KaJbIUsl B PACTCHHAX CBs3aHA C BIUSHHEM €ro Ha OOMEH
YTJEBOJOB M OCJNKOBBIX BEIIECTB, OOECIIEYCHHEM HOPMAaJbHBIX YCJIOBUN DPAa3BUTHS KOPHEBOW CHUCTEMBI,
cnenu(UIecKuM BIMSHUEM Ha KOJUIOM bl TuIa3Mbl. [lOoTpeOHOCTh B KaJbIMK TPOSBISIETCS HAa CaMBIX
pPa3HBIX CTaAMsIX pa3BUTHUS CEIbCKOXO3SMCTBEHHBIX KyJNbTyp. B pacTeHusix Kanmpluii Urpaer poib,
IIPOTUBOIIOJIOKHYIO Kanuio. Eciau  Kanauii DOBBIIAET JUCHEPCHOCTh KOJJIOWJOB U OOBOJHEHHOCTb
IPOTOIUIa3Mbl, TO KaJblUH yMEHbIIAET 3TU MoKa3arenu. Kanpuuii ycTpaHseT HeONaronpusATHOE BIIHSHUE
OJTHO 'CTOPOHHEr0  M30BITKa  JOPYrUX  KAaTHOHOB, CO3/aBasg TeM  Ca "MbIM  (DU3HOJIOTHYECKYIO
YPaBHOBEIIEHHOCTh KATHOHHOTO cocTaBa cpenbl. KonnuecTBO Kasiblidsg OOBIYHO YBEIMYMBAETCS B CTApBIX
KJIETKaX, TJ€ OH BCTYNAaeT B COCIMHEHHUS CO IIaBeneBoM KUCUIOTOM. IloBbImIeHHOM NOTpPeOHOCTHIO B
KaJIbI[UHM XapaKTepu 3yI0TCs O000BbIE KYJIbTYPHI.

KamnenpHoe opoimeHue — MeTOJ INOJMBa, IMPU KOTOPOM BOJA NOJAETCS HEMOCPEICTBEHHO B
IPUKOPHEBYIO 30HY BBIPAIIMBAEMBbIX PACTEHUN PETYJIMPYEMbIMH MAaJbIMU TOPHHUSIMH C OMOIIBIO
no3aTopoB-KanenbHUll. [lo3BosisseT TMOMYyYWUTh 3HAYUTENBHYI) JKOHOMUU BOJABI W JPYTUX PECYypCcOB
(ymoOpenuii, TpyAOBBIX 3aTpaT, SHEpPruH W TpyOompoBoaoB). KameapHOe opollieHHE Takke Ma€T ApyTHe
npeumymiectsa (Oojee paHHUM ypokail, MpPeJOTBpAIllEHWE 3PO3UU TIOYBBI, YMEHBIICHHE BEPOSTHOCTH
pacrpocTpaHeHus1 OOJIE3HEH U COPHSKOB).

Kapbamun (moueBmHa) CO(NH2) - BBICOKOKOHIIEHTPUPO "BAaHHOE a30THOE YJIOOpEHHUE, COAEPKUT
46% a3ora B amugHOW Qopme. Brimyckaercs B TIpaHyJIHpPOBAaHHOM BHJIE, UMEET XOpoluue (u3nueckue
cBoiicTBa. B mpomecce rpaHynsnuu KapOamuaa MO BIUSHUEM BBICOKOW TeMIepaTypsl oOpa3yeTr—cs
OuypeT, MpU BBICOKOM COJAEPKAHUU KOTOPOTO YIAOOpEeHHE MOKET ObITh TOKCHUYHBIM JJIsi PAcTeHUU.
Conepxanue Ouypera B KapOamuje, MPOM3BOAMMOM JJISi CEIBCKOTO XO3SHCTBA, HE JIOHKHO IPEBBIIIATH
2%. IIpy OCHOBHOM BHECEHUHU B MOYBY KapOamui mo 3PQPEeKTUBHOCTH HE YCTYyNaeT aMMHUAyHOW CeIUTpE.
Ero MoxHO mpUMEHSTh Ha Pa3IMYHBbIX MOYBAX IMOJ BCE KYJIBTYphI MPHU YCIOBUU CBOEBPEMEHHOM 3aJICJIKU B
nou—By. Kapbamug OTHOCUTCS K (PU3MOIOTHYECKH KHUCIBIM YIOO"peHHsIM. YI00peHHEe Me Hee MPHUTOIHO
JUISL TIOBEPXHOCTHOTO BHECEHHUS B TMOJKOPMKH BCIIEJICTBUE MOTEPh aMMHaKa B pPE3yJIbTaTe pa3joKEHUs
yTIeKHUCIIOr0 aMMOHUS, B KOTOPBIH MepexoanuT KapoaMu/I.

KapotuHougsl — 3TO pacTUTENbHbIE TUTMEHTBI, OKpPAILICEHHBIE B JKEJTHIM WM OpPAHXKEBBIM IIBET,
HEpacTBOpPUMbIE B BOJE, HO pAcCTBOPUMbBbIE B OpPraHMYECKHUX PpACTBOPUTENSAX THUMA OCEH3MHA, alleTOoHa,
METPONICHHOTO pupa.

KaprorpadupoBanue mno4YBbl - COCTAaBJIIEHHWE IIOYBEHHBIX KapT WJIM KapTOCXEM OTHENbHBIX UX
cBoiicTB. [louBeHHOe KapTorpadupoBaHue SBISETCS OAHUM M3 METOJOB HAYYHOI'O HCCIIEIOBaHMS TOYB U
TECHO CBA3aHO C JIPYTMMH METOJaMU KOMIUIEKCHOTO H3Yy4€HHs HSKocucTeM. B To ke Bpems, MOYBEHHOE
KapTorpadupoBanue o0JIaaeT pPSIOM OCOOEHHOCTEW, KOTOpbIe, MPEXIEe BCEro, CBA3aHBI C MpPaBUIAMHU
opraHuzanMu cOopa MaTepuana Ha OOJBIIMX MPOCTPAHCTBAX C HAWMEHBIIMMHM IOTEPSIMH BpEMEHU U
TPYZIOBBIX pecypcoB. [IpoBeseHue MOYBEHHOTO KapTOrpa(pupoBaHUs IO3BOJSET HCCIEAOBATENIO CHETIATh
BBIBOJIbI O IMPOCTPAHCTBEHHOM pAacHpelesIeHHd TeX WM HUHBIX I[I0YB Ha H3y4yaeMoW TEeppUTOpUH,
MPOAHATIM3UPOBAT 3aKOHOMEPHOCTH TMPOCTPAHCTBEHHBIX CBSI3€M MOYB C JPYTMMHU KOMIIOHEHTaMU
9KOCHUCTEM - peibepoM, paCTUTEIHHOCTHIO, aHTPOIIOTEHHBIMU (DaKTOpaMHU.

Karanuzaropsl - BemiecTBa, U3MEHSIONIME CKOPOCTb XHMHMUYECKHMX pPEaKUUid MOCPEACTBOM
MHOTOKPATHOTO TIPOMEXYTOYHOTO XHMHUUYECKOTO B3aMMOJICHCTBUS ¢ YYACTHUKAMH PEAKIUA M HE BXOJISIINE
B COCTaB KOHEYHBIX POIAYKTOB.

KamTaHoBele MOYBBI - TUN TOYBBL, CGOPMUPOBABLIMIICS MOA  TPaBSHUCTOM  CTEMHOM
pPaCTHTENBHOCTHIO HA Pa3NUYHBIX  [MOYBOOOPA3YIONIUX TOPOAAX B  YCIOBHUSX KOHTUHEHTAIBHOTO
3aCylLUIMBOrO KJIMMara MPH HEMPOMBIBHOM THIIE BOJHOTO PEXHMMA. XapaKTEPU3YIOTCS COJIOHIIEBATOCTHIO,
YAOBIIETBOPUTEILHOMN CKBa)KHOCTBIO u BOJIOIIPOHUIIAEMOCTBIO, NETKOM pacubLIsIEMOCTBIO,



HACBIIIEHHOCTHIO TOYBEHHO-TOMJIOMIAIONIET0 KOMITJIEKCA KajbIleM, HEHUTpaldbHONM WM CIIa0oIIeIOUHOM
peaxmueid. IlouBeHHBIN MPOGUIL XOPOIIO BhIpaXkeH, MOMIHOCTE ero 120-170 cM, Bepx, TOPHU3OHT COJECPKUT
1,5-4,5% rymyca. [loarumnsl: TEMHO-KAIITAHOBBIE , KAIITAHOBBIC U CBETJIO-KAIIITAHOBBIE.

KucnoTHoCTh OYBBI — CIOCOOHOCTH MOYBBI IPOSIBIIATH CBOMCTBA KHUCIIOT.

KucnorHocTs MOYBBI akTyadbHass - 3TO KHUCJIOTHOCTh IIOYBEHHO TO pacTBOpa, OOYyCIOBIEHHAs
NOBBIIIEHHON KOHILIEHTpauue B HeM MOoHOB H+, a Taxke cnabbix MuHepanbHbiXx (H2CO3), oprannueckux
KHCIIOT ¥ THAPOJUTHYECKU KUCTBIX coneid (A1C13), (Ha mpakTtuke uamepsieTcsi pH BOIHON BBITSKKH TPH
COOTHOIICHHUH T0YBa : BoAa = 1:2,5 s MuHEpanbHBIX 0YB H 1:25 11 TOpSHBIX).

KucnoTHOCTh TOYBBI TIOTEHIIMANIbHAS (CKpbITast) - oOycioBieHa wmoHamu H+, A13+, B MeHbmei
creneHn Mn4+ u Fe3+, morJomeHHbIMU KOJUIOWJAMU C OTPUIIATENBHBIM 3apsiioM. YacTh MOIJIOMICHHBIX
MOHOB BOJIOPOJa W aJIFOMHUHHUS MOXET ObITh BBHITECHEHAa B pacTBOp KatmoHaMu HelTpanbHbx conel (KC),
B pe3yibTaTe Yero IMOYBEHHBI pAacTBOP IMOAKHUCISAETCS. DTO - OOMEHHas NOTCHUHMAIbHAS KUCIOTHOCTD
nouBbl, BeIpaxkaetcst pH B KCI.

Krnaccugukamus mous - CHCTEMa pa3JEeJeHUs IOYB MO MPOUCXOXKICHUIO U (MJIM) CBOWCTBaM.
3anmaveil kjIaccU(pUKAIMU TMOYB SBJISETCS OOBEAMHEHHE MOYB B TAKCOHOMHMYECKHE TPYMIBI MO CTPOSHHUIO,
COCTaBYy, CBOMCTBaM, MPOMCXOXIEHUIO M Tuionopoauto. Knaccudukanmonnas npobieMa B MOYBOBEICHUH -
oaHa M3 Hauboliee TPYIHBIX, U OOBACHAETCS ATO NPEXkKAE BCEro CIOKHOCTHIO MOYBHI Kak oco0oro Tena
MPUPOABI, PA3BHBAIOIIETOCS B pe3yjbTaTe OJHOBPEMEHHOI'O, COBOKYITHOTO JEHCTBUS BceX (HaKTOpOB
oyBOoOOpa3zoBaHus (KJIMMaTa, TOPHOW IMOPOABI, PACTUTENILHOCTH M KMBOTHOTO MHpa, YCJIOBUH penbeda,
BO3pacTa), T. €. B pe3yJIbTaTe TECHOI'0 B3aUMOAECUCTBUS CO CPENLOM.

KnyOenpkoBble OakTepun — OakTepuu, BbI3bIBAIONINE OOpa3oBaHUE KIYOCHBKOB B KIIETKaX KOpHEH
6000BbIX pacTeHuid. KiryOeHbKOBbIE OakTepuu M3 MOYBBI Yepe3 KOPHEBHIE BOJIOCKH MPOHMUKAIOT B KIIETKU
KOpHS, BBI3BIBAIOT JIEJICHHE U POCT ero kjieTok. OHu 00JaaroT cocOOHOCThIO YCBaWBaTh CBOOOAHBIN a30T
u3 Bo3ayxa. Asorodukcupyrompe Oakrepud mNpeoOpasyloT MpH MOMOIIM (EepMEHTa HUTPOTeHAa3bl
MOJIEKYJIIPHBIN a30T B JOCTYNHYIO I pacTeHuil ¢popmy ammonums. Poxg Rhizobium obpasyer cum6mo3 co
MHOTHMMHU OOOOBBIMHU PAaCTEHUSIMH.

KobGanpt - MHKpOdIeMEeHT, HEOOXOIUMBIN 11 OMOJIOTHYECKON (DUKCAIMU MOJIEKYJIIPHOTO a30Ta, W
KoMTIOHEeHT BUTamuHa B12. He—nmocraTtok koOanbra (BHEIIHWE MPU3HAKH CXOJIHBI C CUMIITOMAaMU a30THOTO
TOJIOJIAHUS) MOJKET MPOSIBIATHCS TMPEKIAE Bcero y 0000BbIX KyabTyp. [Ipy HHU3KOM comepx)aHUU KoOajabTa B
KOpMax y OKMBOTHBIX pa3BUBAETCA AaHEMUs, YXYJLIAETCS ammeTUT U 3HAUYUTEIbHO CHUKAeT CA
MPOAYKTUBHOCTb. Takue MakKpodJIeMEHThl, KakK Kajbl[Mil, MarHud u cepa, OOBIYHO cOJAepKarcsi B
OOJIBIIMHCTBE MOYB B KOJMYECTBAX, AOCTATOUHBIX IS oOecreueHus: pacTeHuil. Kpome Toro, oHU BHOCSITCS
B MOYBY C MEIHO PUPYIOIMIMMH MaTepuaiaMH (MU3BECTbIO M TUIICOM), a TAK)KE€ B COCTa—™BE OPraHMYECKUX U
MUHEPAIbHBIX ynoOpeHwil. [[is yiaydlIeHHWs TNWUTaHUS CEbCKOXO3SMCTBEHHBIX KYJBTYp 4Yalle BCEro
HE00X0IMMO BHECEHHE a30Ta, hocdopa U Kausl.

Konnonasl mouyBeHHBIE - COBOKYNHOCTb 3J€MEHTapHBIX MOYBEHHBbIX ydacTul MeHee 0,0001 mm (1o
np. manabeiM, MeHee 0,0002 mmu menee 0,001 mm). CoctaBisioT ofHy U3 (Gpakuuidl rpaHyJIOMETPUUECKHUX
aneMeHTOB TMouBbl. CojepaHue KOJJIOMJIOB B Pa3IMUHBIX TOYBAX HEOAMHAKOBO: OT 1-2% B JErKux
mouBax 10 30-50% B ToxEnbix . YacTUIbl TOYBEHHBIX KOJJIOWIOB (KOJUIOMIHBIC MHIICIIIBI) HUMEIOT
HEOJMHAKOBBIM XUMUYECKUM M MUHEPAIOTMUYECKUH COCTaB, MPEACTABICHBl OPraHUYECKUMH, OpraHo-
MUHEpaJbHBIMH U MUHEpPAJbHBIMU COCOUHEHHUSIMH. B mouBe KOJUIOMABI MOTYT HaXOAUTHCS B COCTOSTHUM
KOJUIOMZHOTO pacTBopa (301s1) M ocanka (rens). B Buae 3o05el KOMIOWIbI MOYBEHHBIE MOTYT YaCTUYHO
MepeMenaThCcsl M0 MOYBEHHOMY Mpoduito, o0pa3ys YIUIOTHEHHbIE TOPU3OHTHI, HAPUMEP WILIOBHUAJIbHBIN
B COJIOHIIOBBIX IoOuYBax. [louBeHHBIE KOJUIOMJBI MOIJIOMIAIOT W3 IMOYBEHHBIX PACTBOPOB aMMOHUH, Kajlui,
KaJlblUui, MarHuii U JAp., T. €. ONPEAeNAIOT MOIJIOTUTEIbHYI0 CHOCOOHOCTh TOYBBI, CHOCOOCTBYIOT
00pa30BaHUI0 TMOYBEHHOW CTPYKTYphl. B KOIIOMAHO-IUCIIEPCHOM COCTOSIHUM HAXOAWUTCS OCHOBHAs Macca
OpraHhyeckoro BeliectBa MouBbl. OT coiepaHHUs KOJUIOMAHON (pakUuu 3aBUCAT TAaKXKe CBSI3HOCTD,
BOJIONPOHHUIIAEMOCTb, O0y(hepHOCTh U Jp. CBOMCTBA MOYBHI.

Konopumerpus — MeToj] KOJIMYECTBEHHOI'O aHAJINW3a, OCHOBAHHBIM Ha OMNpEJEeICHUH KOHLEHTpPaluu
BEILIECTBA 110 MHTEHCUBHOCTH OKPACKH.

KommiekcHble ynoOpeHust - 3T0 YIOOpEeHHMs, COJEpKallle HEe MEHee J[BYX JJIEMEHTOB IHUTaHUA
pacTeHMii. DTH TUTATEIbHBIC SJIIEMEHTBI MOTYT COJEPKaThbCsl B KOMIUICKCHBIX YIOOPEHUAX B OTHOU
MoOJIeKyJie, TpaHyje WIH B CMECH OTAENbHBIX KOMTIOHEHTOB. Ilo cmocobGam mpou3BOACTBa KOMIUIEKCHBIE
y100peHus Opa3AETSIOTCS Ha TPH OCHOBHBIE BHU/IA: CIIOXKHBIE, CIOKHOCMEIIAHHbBIE U CMEIIaHHbIE.

KomrocTel - sSBISIOTCS HNCHHBIMHU OPraHUYCCKUMU yI[OGpCHI/ISIMI/I, AJId TIPUTOTOBJICHUA KOTOPBIX



UCTOJNB3YIOT Ha™BO3, NTUYUI MOMET, TOp(, COIOMY, JIUTHUH, PAaCTUTENbHBIC, APEBECHBIE U OBITOBBIC
OpraHMYEeCKHWEe OTXO/bl, OCAJKH CTOY HBIX BOA. B KOMIOCTHYIO CMECh MOTyT J00aBISATBCA W
MUHE palibHble KOMIIOHEHTHI. BBICOKOKAaUYeCTBEHHBIM KOMIIOCT TPEJCTABISIET CO 00 OJHOPOIHYIO,
TEMHYI0, PAacCHIMUATYI0 MacCy BIIAXHO 'CThI0O He Oonee 75%, ¢ peakiued, OMU3KOW K HEUTpanbHOH, U
CONEp>KaHUEM »JIIEMEHTOB NHUTaHHUA B JAOCTYMHBIX JUIsl pacTeHHil coeauHeHusx. [lpu mpurotoBieHUH
KOMIIOCTOB B pe3yJbTaTe OHOTEPMUYCCKUX IMPOIECCOB IMMOTHOAOT IaTOT€HHbIE MHUKPOOPTAaHW3MBI U
TEPSIOT KU3HECHOCOOHOCTh CEMEHAa COpPHBIX pacTeHWil, a caMo ynoOpeHHe CTaHOBUTCS Oolee
KOHIICHTPUPOBAHHBIM M OHMOJIOTMYECKH aKTHBHBIM. CMelIaHHbie (COOpHBIE) KOMIIOCTBI TOTOBAT U3 Topda,
HAaBO3a, JHCTHEB, OMUIIOK, COJOMBI, OOTBBI, PACTUTENBHBIX M JPEBECHBIX OTXOMIOB, 3016l U T.A. Kommoct
YBIOKHS IOT KHUJIKAMH OPTaHHYECKUMH yNOOpPCHHSIMH M TIIATENb"HO TepeMemuBaioT. Co3peBaeT Takou
KOMIIOCT OT 3 1o 12 mMecsiies.

Konnuunonnele cemMeHa — CeMeHa, OTBeYarolue TpeOOoBaHUSM HOPM KadyecTBa [0 BCEM
HOKa3aTesIM (YUCTOTa, BCXOXKECTh U Jp.).

Konnentpar smynbcun — ¢dopmMa MNECTULHUIHOrO MpenapaTa; XHAKOCTh HIIM TacTa, CoaepiKaiias
JEICTBYIOIIEE BEIIECTBO, PACTBOPUTEND, SMYJIBIATOP U CMAUUBATEINbD.

KopueBass cuctema - COBOKYNHOCTb KOpHEH OIHOro pacteHusi, oOmas (opma u Xapakrep Kpou
OIPENEISAIOTCS COOTHOIIEHWEM pOCTa IJIAaBHOTO, OOKOBBIX M INPUAATOYHBIX KOpHEW. Ponb 3TON cuctemsl
IPEXKAE BCEro 3aKJII0YaeTcsl B TOM, YTO OJlarojapsi OrpOMHOM IMOBEPXHOCTH OOECIeuMBaeTCsl MOCTYILJICHHUE
BOJIBI B pacTeHue u3 mouyBbl. CHOpMUPOBABIIASACS KOPHEBAs CUCTEMa IPEJCTABISET COOOM CIOXKHBINA OpraH
¢ xopomo audepeHIMPOBAHHON BHEIIHEH MW BHYTPEHHEH CTpyKTypod. OrmnpeneneHue pa3sMepoB
KOPHEBBIX CHCTEM TpeOyeT crenualbHbIX MeTofoB. Kak mpaBmino, oOmias MOBEpXHOCTh KOpHEH OOBIYHO
MIPEBBIIIAECT TOBEPXHOCTh Haa3eMHbIX opraHoB B 140- 150 pa3. KopHeBble cHUCTEMBI Jaxe OIHOJETHHX
XJICOHBIX 3JIaKOB MPOHMKAIOT B MOYBY Ha rimyOuHy 1,5-2 M. DTO roBOPUT 00 OTPOMHOI MOTEHIHAILHON
CIOCOOHOCTH K POCTY KOpHEBBIX cucteM. OIHAKO NMPU pocTe pacTeHHil B (uTolleHO3aX, pa3Mepbl HX
KOPHEBBIX CHCTEM 3aMETHO YMEHbBINAIOTCS. POCT KOpHS, €ro BETBIEHHE IMPOJODKAIOTCS B TEUEHHE BCE
KHU3HU PACTUTENIILHOTO OpraHu3Ma, T. €. MPaKTUYEeCKH OH HE OrpaHHyeH. B 3aBUCHMMOCTH OT TuMa pacTeHui
pacnpeneneHne KOPHEBOM CHUCTEMBI B IIOYBE pa3IMYHO. Y HEKOTOPbIX pAacTEeHUM KOpHEBas CUCTEMa
MPOHUKAaeT Ha OOMNbIIyI0 TMIyOHHY, Y JAPYTUX, TJIAaBHBIM 00pa3oM, pacmpocTpaHsieTcss B IIHMpHHY. Poct
KOpHEH oTaryaeTcst O0JIBIIOI CKOPOCTHIO.

Kopneruion - cuiabHO pa3poOCHIMiiCS TIaBHBIM KOPEHb PACTCHHS BMECTE C HI)KHEW YacThiO CTEOJIS;
yIOTPeOISIOT B MUILLY.

KoHncucreHus mouBbl - CTeNeHb NOJBMKHOCTH CJIATalONIUX IIOYBY YACTUI[ TOJ BIIUSHUEM
BHEIIHMX  MEXaHMYECKMX BO3ACHCTBUI TMpU  pa3iMyHOM  BIAXHOCTH  IOYBBI, OOYCIOBIEHHAs
COOTHOILIEHUEM KOT€3MOHHBIX U aAT€3MOHHBIX CHJI.

KoHtpons 3arps3HeHHs] TOYBBI - TpOBEpKa COOTBETCTBUSl 3arpsi3HEHUS IOYBBI IO
YCTaHOBJICHHBIM HOpMaM U TPEOOBaHUSIM.

Kpemunii — crenududeckuii s1eMeHT MHUHEpaJbHOro mnuTaHusa. OOecrneuynBaeT MEXaHUYECKYIO
MIPOYHOCTh KJIETOYHBIX CTEHOK — MX XECTKOCTh M JJIACTUYHOCTH (HApPUMEpP, B COJIOMHMHE 3J1aKOB).
Kpemunii ctocoOCTBYET MOBBIIIIEHUIO YCTOWYUBOCTH PACTEHUN K TPHOHBIM 3a00JICBAaHUSM.

KpyroBopor asora — mepeMmelnieHue a3oTa B TPUPONE, B KOTOPOM 3aJeiiCTBOBaHbI (PU3HKO-
XMMHUYECKHE MpPOIECChl U «KHBOE BewiecTBo» Ouocdeprl. OcHOBHasE Macca a30oTa IOCTyHaeT B IIOYBY
Onmaronaps (uUKcaluu MOJEKYJISAPHOro a3oTa aTMocdepsl OakTepusMu M BopopocisimMu. KpyroBopor azora
HAYMHAETCS C YCBOGHHUS MOJICKYJIPHOrO a3ora (a3orodukcamus) W HEopraHudeckux Gopm azora ¢
MOCJIEIYIOIUM BO3BPAILICHHEM 3TUX (POPM B OKPY’KAIOIIYIO Cpeay.

KpyroBopor BemiecTB - MHOIOKPAaTHO MOBTOPSIFOUIMICS MPOLECC COBMECTHOIO B3aMMOCBSI3aHHOIO
MpEeBpAaLECHUS] U NEpPEeMELICHHs BEIIECTB B MPUPOJE, UMEIONIHNM Ooree WM MeHee LUKIMYECKUN XapakTep.
OOmuit KpyroBOpOT BEHIECTB CKJIAIBIBACTCS W3 OTIENBbHBIX TPOIECCOB KPYroBOPOTa XHUMHUYECKHX
2JIEMEHTOB, BOJIbI, TA30B M JPYTUX BEMIECTB. OTH TPOIECCHl HE TMOJTHOCTHIO OOpaTHMBI, TaK Kak
MPOUCXOJIUT PACCEHBAHUE BELIECTBA, U3MEHEHUE €0 COCTaBa, MECTHASI KOHLUEHTPALIMS U JEKOHLIEHTPALIHSL.

KpyroBopoT yriepoga — MOBTOPSIONIMECS XUMUYECKHE, (PU3MUECKHE U OMOXUMHUYECKHE IPOIIECChHI
nepeMeneHust yriaepoaa B Tmpupone. B mporecce ¢oTocuHTE3a pacTeHUS-TIPOAYIEHTHI MOTJIOMIAIOT
YIJIEKUCHIBIA Ta3 u3 atMocdepsl. OpraHnyeckue BemeCTBa HCIOJB3YIOTCS YKHBOTHBIMH-KOHCYMEHTaMH.
MepTBbIE PacCTUTENBHBIE M KMBOTHBIE OCTAaTKH pasjiaratorcs peayueHtamu. IIpu stom mporecce u mpu



JBIXaHUU YIJIEKUCHIBIM ra3 Bblaensercs B atMmocdepy. YacTe yriepoaa MCKIOYAaeTcss U3 KPYroBOpOTa
BEIIECTB, TaK KaK HaKaluimBaeTcs B ¢opMme KapOoHaTa Kaiublusl (M3BECTHSKM W Jp.) WIM B BHUJC
OpPraHMYecKOro TOIUIMBAa (He(Th, KaMEeHHbIM yronb). C TeyeHHEM BpPEMEHH B pe3yibTaTe XUMHUYECKUX
npeoOpa3oBaHMi U IEATETLHOCTH YEJIOBEKa YIIIEPOl BHOBb BOBJIEKAETCS B KPYTOBOPOT.

KynpTuBanus — mpueM MOBEpXHOCTHOM 00paOOTKM MOuBBI, oOecreuuBaroluil ee peixjeHue (6e3
000payrBaHus1) ¥ BEIpABHUBAHHE TOBEPXHOCTH C OHOBPEMEHHBIM IOJIPE3aHUEM COPHSKOB.

Kynerypa BonHas (OecrmouBeHHas) - BbIpalllMBaHUE pPAaCTEHHUH Oe3 MOYBBI HAa BOJHBIX PACTBOPAX
MHUHEpaJIbHBIX BemiecTB. KopHeBasi cucteMa pacTeHUil pa3BUBAeTCs HA TBEPABIX CyOcTparax, HE MMEIOLIHX
IUTaTEeNbHOro 3HaueHus. To *ke, 4To U TUAPOIOHUKA.

JlucroBasi TUTaCTHHKA - TUIOCKAsl 3€JieHas YacTh JIMCTA; Y KaKAOM KyJIbTyphl M COpPTa OTIMYAETCS
pa3mepamu U HOpMOii.

Jlucromax - mocnenHss (pasa BereTalMd MHOTOJNICTHHX IUIOAOBBIX PACTEHHMH, KOTAA B JIMCTHSIX
HauMHaeT pa3pyllaTbcs XJIOpO(UIUI, OHM HM3MEHSIOT OKPacKy M HadMHAIOT onaaars. OJHOBPEMEHHO HJET
OTTOK IIJTACTUYECKHUX BEINECTB M3 JIMCTbEB B MOOETM W KOpHH. B MecTe MpHKperyIeHHs Yepelika JHCTa K
nobery obpasyetcs npoOKoBast IPOCIIONKA, CIOCOOCTBYIOIAS OTIEIEHUIO JINCTA OT Iobera.

JlucroBass JAMAarHOCTMKA THUTaHHUA PACTEHUH - OmpenenseTcs oO0Iee COACpKAHWE XUMHUYECKUX
3JIEMEHTOB I10CJE O30JI€HMs JIMCThEB WM Jpyrux vacrted pacreHus. JlucroBas pauarsHoctuka Ttpelyer
JOCTaTOYHO CJIOKHBIX M TOYHBIX METOJIOB UCCIICOBAHMS U CIIEIUAIBHOTO JIA0OPATOPHOTO 000PYIOBAHHUS.

JlucroBas Mo3aMKa - B3aMMHOE DPAcCIIOJOXKEHUE JIMCThEB, Ojarojaps KOTOPOMY OHM HE 3aTEHSIOT
apyr npyra. OcoOeHHO OTYETIMBO TMPOSBISIETCS Y TEHEBBIHOCIHMBBIX PACTEHHH W MPEICTABISET COOOM
a/IalTalliIo K YCIOBUSAM IMOHMKEHHOW OCBEILIEHHOCTH.

JlokanpHOE 3arps3HEHHE TOYBBI - 3arps3HEHHE MOYBBI BOJM3M OJHOTO WJIIM COBOKYITHOCTH
HECKOJIBKMX UCTOYHUKOB 3arpsi3HEHMSL.

Maruuii - BXOIUT B COCTaB XJOpOpHIUIA, Y4acTBYyeT B MepeABIke HUHM (ochopa B pacTCHUAX U
YIJIEBOHOM OOMEHE, BJIMSET Ha AKTUBHOCTb OKMCIMTEIbHO-BOCCTAHOBHUTEJIBHBIX IPOIECCOB. Maruuii
HaXO JIUTCSI TaKXe B COCTaBe OCHOBHOTrO (hocopcoaepxaiiero 3amacHOro OpraHMYECKOro COeIWHEHHS -
¢utuHa. IIpym HenocTaTke MarHus CHMJKAeTCsA COJEpIKaHUE XJIOpPOQH/UIa B 3€JEHBIX YacTAX pacTeHU U
pa3BUBAECTCA XJIOPO3 MEXKIy KHJIKaMHU JIMCTa (KWJIKH OCTAlOTCs 3e-NeHbIMH). OCTpblif JeQHUIUT MarHus
BBI3BIBAET «MPAMOPOBUIHOCTB» JIMCTBEB, MX CKpyYMBaHHE U TIOXKEITeHHEe. MarHuii - HeoOXOIUMBIH
9NIEMEHT B TMporeccax TpaHc-¢popMmanuu (ochHOpHBIX COSAWHEHHH, TECHO CBSI3aHHBIX C JbIXaHUEM U
SHEpPreTHYeCKuMH IpeoOpa3oBaHusIMU. [Ipen—monaraercs, 4To OAHOW W3 NMPHUYUH TOBBILIEHUS BCXOXKECTH
W SHEPrHMM NpOpacTaHUsl CeMsH, COOpaHHBIX C 00eCHeueH-HbIX MarHUeM pAacTeHUH, SBISETCS BBICOKOE
Cofiep)KaHHME €ro B 3apopblllle, Ojarogaps 4YeMy CTUMYJIMPYIOTCS IPOLIECCHl A€ JIEHHs KIETOK,
HOBOOOpa30BaHUS HEOOXOAMMBIX Ui 3TOrO CTPYKTYp, B UYACTHOCTH HYKJIEHMHOBBIX Kucior. Ilpu
HEJIOCTaTKE MAarHusl YyBEJIMYMBAETCSI AKTUBHOCTh IE€POKCHAA3bI, YCHIMBAKOTCS IPOLIECCHl OKHCIEHHS B
pacTeHMsIX; TOPMO3UTCSI CHHTE3 a30TOCOACPIKAIIMX COSAMHEHHUH, OCOOCHHO XJIOpoduilia; HaKarIUBarOTCA
MOHOCaxXapHabl, TOPMO3UTCS HUX IPEBpallleHHEe B TMojucaxapuabl (B Kpaxmai), ciado (yHKIHOHUPYET
ammapar CcuHTe3a Oenka, puUOOCOMBI JUCCOIMUPYIOT Ha CyOBEAMHUIIBI; Hapymaercs (OopMHpPOBaHHUE
IUTACTHJI: MaTPUKC XJIOPOIJIACTOB IMPOCBETISETCS, TPaHbl CIMIAIOTCS, JJaMEIJIbl CTPOMBI Pa3phIBAIOTCA U HE
00pa3yloT enuHOM CTpPYKTyphl. HemoctaTok MarHusi NMpUBOAMT K YMEHBUICHHIO cojepxkaHusi ¢ochopa B
pactreHusx. Ilpu MarHueBoM ronofaHuM MEXIy 3€JIEHBIMH JKWIKAMU MOSIBJISIOTCS ISTHA U MOJOCHI CBETIIO-
3€JICHOr0, 3aTeéM >JKelNToro IBera. Kpas JMCTOBBIX IUTACTHHOK MPUOOPETAIOT JKENThIM, OpaH)KEBBIH,
KpacHbIM LBET, pa3BuBaeTca xJjopo3. [Ipu3Haku MarHueBOW HEJAOCTATOYHOCTH BHAYalle MPOSABISAIOTCS Ha
CTapbIX JIUCTHSIX, 3aTE€M PACIPOCTPAHAIOTCS HAa MOJIOJBIC JIUCThsI U OpraHbl pacTeHus. Maruuii obnamaer
JIOCTaTOYHO BBICOKOH MOJBM)KHOCTBIO B PACTEHUH.

Makpos1eMeHT — XUMHUYECKUH »JJIEMEHT, KOTOPBHIH B HauWOOJNbLIEM KOJIMYECTBE IOIJIOMACTCS
pactenueM (N, P, K— makpoanements! 1-i rpynmsi, Ca, Mg, S, Fe, Si — makpoanemenTs! 2-i rpynmsl). Ux
coJiepKaHUE B PACTEHUSAX HMCUHUCISAETCS LEIbIMU MPOLUEHTAaMU WK JAecaTbiMu goisiMmu ux (ot 1,5% no 0,1%
Ha CyXyl Maccy TkaHed). IIpum CKuraHum OpraHMYecKOro BeELIECTBA BCE JIIEMEHTBl, KpOME a3oTa,
OCTAalOTCA B 30JIe, MOATOMY HMX 4YacTO HAa3bIBAIOT 30JIbHBIMU 3JIEMEHTaMHU. YUYacTBYIOT B IOCTPOEHHH
OpPraHMYECKUX U HEOPTaHWIECKUX COCTUHEHNN BHYTPH JKUBBIX OPTaHH3MOB.

Maprasen; - BXOAMT B COCTaB OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX (DEPMEHTOB, Y4YacTBYIOIIMX B
mporueccax AbIXxaHus, (OTOCHHTE3a, YIJIEBOJAHOTO M a30THOro oOMeHa pacTeHuil. OH Wrpaer BaXkKHYIO
poib B YCBOGHMHM HHUTPATHOIO W AaMMOHMHHOTO a3oTa pacTeHussMu. Hambo—yee 4YyBCTBUTENBHBI K
HE/IOCTATKy MapraHiia ¥ TpeOOBaTeNIbHBI K €r0 HAJMYUIO0 B JOCTYMHOW ()opMe B TOYBE CBEKJA M JIPyTrHe
KOpHEIUIObI, KapTo(enb, 371aKOBbIe, a TakkKe S0JIOHs, yepeliHs U MaiauHa. CaMblii XapaKTepHbIM CHMIITOM



MapraHieBOro0 TOJIOaHUsl - TOUE€YHBIH XJIOPO3 JHUCThEB. Ha JHCTOBBIX MIAaCTMHKAX MEXAY >KHJIKa MU
HOSABIISAIOTCS MEJIKHE JKENThle XJIOPOTUYHBIE IIATHA, 3aT€M IOpa »KEHHbIE yYacTKH OTMHUpPAIOT. Maprasen
HaKaIIMBaeTcs B JMUCThsIX. MOHBI MapraHiia y4yacTBYIOT B BBIJEJICHUU KHUcIIopona (poTopas3inokeHrue BOIbI)
u BocctaHoBieHnn CO2 mpu ¢orocuHTeze. MapraHen crocoOCTBYET YBEIMYEHHMIO COJEp)KaHUS CaxapoB U
UX OTTOKY M3 IUCTheB. [Ipum HemocraTke Maprasila pe3KO CHUKAETCA YpoKall CelbCKOXO3SHCTBEHHBIX
KyJIbTyp; OOpa3yercsi cepas THWIb, TOUEUHBIM XJIOPO3 JIMCTHEB: MEXIY >KUIKAMU TOSBISIOTCS JKEIThIE
MSITHA, @ 3aTE€M TKaHH B 9THX y4acTKaX OTMHPAIOT.

Menp - BXOAMT B COCTaB IEJIOTO psiZa OKUCIHUTEIbHO-BOCCTA "HOBHUTENBHBIX (EPMEHTOB U
OpUHUMaeT y4yacTHe B TMpoleccax (OTOCHHTEe3a, YIJIEBOAHOrO U OenkoBoro obmena. HemocraTtok
noctynHo 30 pacTeHMSIM MeOUW Ha OCYIICHHBIX OOJIOTHBIX IIOYBaX C HEUTpPAJIbHOW WM IICJIOYHOU
peakuueil BbI3bIBaeT «00J7€3Hb 00paboOTKM», WK «Oelyio 4YymMy», Y 3€pHOBBIX KyJIbTyp. 3abolieBaHue
HAQUYMHAETCSl C BHE3AIHOIO IOBEJIEHMS U 3aChIXaHUs KOHYMKOB JHUCTbEB. Ilopa’keHHble pacTeHUs COBCEM
WIM YaCTUYHO HE O0pa3yloT KOJOChEB WM METENOK, a (OPMUPYIOLIUECS COLBETUS OECIIONHBI OO
cnabo o3epHeHbl. [Ipu HemocTaTke MenuM pPE3KO CHUXKAETCS YpOXkKail 3€pHa, a MpPU OCTPOM MEIAHOM
TOJIOJaHUM TUIOAOHOIIEHHE MOMHOCThIO OTCYTcTBYeT. [Ipu HemocTaTke Menu 3aTpyAHSETCS CHHTE3 Oelika,
3aJIep’)KUBAETCS POCT U [IBETEHUE PACTEHUI, BO3HUKAET XJIOPO3, IOTEPSl TYPropa U 3aBsJaHUuE PACTECHUM.

Mexoy3nue - y4acToK CTeOJsi MEXIy JABYMs y3JIaMH, T.€. MEXAYy MECTaMH MPHUKPEIUICHUs K
CTEOJIIO JTMCTOBBIX YEPEIIKOB.

Menuopanus - CelbCKOXO3UCTBEHHAs! CHCTEMa OPraHU3allMOHHO-XO3SIIICTBEHHBIX M TEXHUYECKHX
MEpOIPUITUH 10 KOPEHHOMY  YIIYYIIEHHUIO HEOJaronpusTHbIX TUAPOJOTMYECKUX, IOYBEHHBIX U
arpoKJIMMaTH4eCKUX YCIOBHM C Leibl0 Haumbosnee 3(PGEKTUBHOTO HCIOJIB30BAHUS 3E€MEJIbHBIX PECYPCOB.
OT OOBIYHBIX arpOTEXHUYECKUX MPHUEMOB (BCIallKa, OOPOHOBAHUE W T. II.), KOTOPHIE MPOBOISAT €XKETOIHO,
MEJNHOpalus OTJIMYaeTcs JUIMTENbHBIM U KOPEHHBIM BO3JeHCTBHEM Ha 3emito. OCHOBHBIE BUJIbI
MEJIMOPALMK:  THAPOTEXHUYECKAs  MENMOpalus, XHMMHYECKas  MEJMopanus, arpojecoMelnopanus,
KyJIbTypOTeXHHYECKHe paboThl. BbiOOp BHIa Menuopaiyy 3aBUCUT OT MPHUPOIHO-XO3SIICTBEHHBIX YCIOBUN
TeppuTopun. Kak npaBuio, NpUMEHSIOT KOMILIEKC MEITHMOPATUBHBIX MEPOIPUATHUH.

Menko3eM - COBOKYITHOCTh MEXaHUYECKHX AJIEMEHTOB TOYBBI pa3MepoM MeHee 1 MM.

Mepuctembl — oOpa3oBaTelbHbIE TKAaHM C AaKTUBHO JCIAIIMMUCS KJIETKAaMH. ATHMKalIbHAs
MepHucTeMa - BepxylledHas oOpa3oBareibHas TKaHb CTeOJeil M KOpHEH, B KOTOPOH KIIETKH HWHTEHCHBHO
JeNATcs M JAaloT Havyajlo HOBBIM TKaHSAM W oOpraHam pacTeHMid. JlatepanpHas Mepucrema —
oOpa3oBarenbHasi TKaHb, PACHOJOXKEHHAs MapajlieIbHO OOKOBOW MOBEPXHOCTH TOIO OpraHa, B KOTOPOM
oHa HaxomuTca (kamOuii, demmoren). MHTepkanspHas, WiIM BCTaBOYHAs, MepHcTeMa — OOpa3oBaTelbHAs
TKaHb, PACIOJOXEHHAass Ha HEKOTOPOM pACCTOSHUHM OT aluKaJbHOW MEpUCTEMBbl CTeOsl, Yalle BCEro B
MEXI0Y3JIUsAX U B OCHOBAHUU JINCTHEB 3J1aKOB.

MexaHu3M pocta — BHYTPEHHHE (U3HOJIOT0-OMOXUMHUYECKHE pEaklnH, O00eCIeunBaronIne
HavaJIbHbIE 3Tallbl POCTOBOIO IpOIECCA IIEJION0 PACTEHUS U €ro OTAENbHBIX 4YacTed. Paznuuyaror peakuun
pocTa TepBUYHBIC, TpeamecTByionme BuaumMomy pocty (cuate3 HoBBIX JIHK m PHK, mosiBnenme HOBBIX
TOPMOHOB U (DEPMEHTOB, CTPYKTYpHOE (OPMHPOBAHUE aleKca), U BTOPUYHBIC, B OCHOBE KOTODPBIX JICHKUT
AaKTUBHOE YBEJIMUYEHHUE KJIETOK B pa3Mepax M (OpMHpOBaHHE KOPPESIUOHHBIX CBA3CH MEXAYy pacTyLIUMU
OpraHamH.

Mexannueckass (pakuuss MOYBBI - COBOKYIIHOCTh MEXAHUYECKUX 3JIEMEHTOB, pa3Mep KOTOPBIX
HaXOAUTCA B ONPEACIECHHBIX IPEeIIax.

Murpanusi XuMHYEeCKUX COEIUHEHHM - IepeMelleHNe XMMHYECKHX COSAMHEHUN B Mpeenax
MMOYBEHHOT'0 TOPU30HTA, MPOGUIIL WK JIaHAA(TA.

MukpokJnMar - KIMMaT, CI0KUBIIUICS B HEOOJIBIIOM paiioHe WIIK HA OTAEIBHOM Y4YacTKe.

MukpoynoOpeHuss — MHHEpajbHbIE YyIOOpEHUs, KOTOpble B KadeCcTBE JCHCTBYIOIIETO BEIIECTBA
coJiep>KaT MHUKPOIIEMEHTHI, MOTpedisieMble pacTeHUsSMU B HEOONbIIMX KonuuecTBax. [loapasnenstorcss Ha
OOpHBIC, MeJIHBbIe, MAapraHieBble, IMHKOBBIC, KOOAIBTOBBIE M JpPyrue, a TaKKe MNOIMMHUKPOYIOOpEeHUus, B
cocTaBe KOTOpbIX JiBa U Oojiee MHKPORJIEMEHTOB. B KkauecTBe MHUKPOJIEMEHTOB NPUMEHSIOT COJHU
MHUKPODJIEMEHTOB, OTXOAbl MPOMBIIIJIEHHOCTH (LUIaKH, MUIaMbl), (QPUTTHI (CIUIaBbI COJEH CO CTEKJIOM),
XeNnaThl (COeIMHEHHUST OPTaHUYECKUX BEIIECTB ¢ MeTauiaMu, Harpumep Zn, Cu, B, Mo, Fe, Co) u ap.

MHUKpPO2IEMEHT — XHUMHUYECKUH OJIEMEHT, HEOOXOIUMBIH OpraHM3MaM B HHMYTOXKHO MaJIbIX
konmuyecTBax. OOBIYHO 3TO XUMHUYECKHI JJIEMEHT, COAEpKAIIUHCA B pacTEHUSIX B MHHHUMAaJbHBIX
KOJIMYECTBaX M CIYXal[Mi aKTUBATOPOM OMOXMMHUYECKHMX IPOIECCOB B OpraHuM3Me (BXOISAT B COCTaB psija
(epMEeHTOB, BHUTAMUHOB, TOPMOHOB). MUKpPO3JIEMEHTbl YCKOPSAIOT Ppa3BUTHE pPACTEHHUI, MPOIECChHI
OIUTOIOTBOPEHMSI M TII0J000pa30BaHMs, CHHTE3 M IEepEeABMKEHHUE YITIEBOIOB, OCJIKOBBIA M JKUPOBOH 0OMEH



BemecTB U T.J1. K Mukpoanementam otHocat: B, Cu, Mn, Mo, Co, Z, Ni.

MuHepann30BaHHOCTh ~ MOYBEHHOI'O  pacTBOpa - CYMMAapHOE  COJEp)KaHHE€  MUHEPaIbHBIX
COCIMHEHUM B TOUBEHHOM PacTBOpE.

MuHepanbHOE TUTAaHUE PACTEHUM - YCBOCHHE MMH M3 BHEIIHEW Cpelbl HOHOB MHHEPAJBHBIX COJIEH,
HEOOXOIMMBIX  JIII  HOPMaJbHOW JKU3HENEATECILHOCTH PpACTUTENhHOrO opraHu3ma. K  asjemeHTam
MUHepaibHOro nutanus pacrenuit otHocarcs N, P, S, K, Ca, Mg, a takxxe mukposnementsl (Fe, B, Cu, Zn,
Mn u ap.). MuHepanbHOE€ THTaHHE PACTCHHM CKJIAIBIBACTCS W3 TIOTVIOMICHHS MHHEPAJIbHBIX BEIICCTB B
BUJIC WOHOB, WX IMEPEIBIDKECHUS 10 PACTCHUIO M BKIIOYCHHS B OOMeH BemiecTB. OIHOKICTOYHBIC
OpraHu3Mbl U BOJHBIE PACTEHUS IMOIJIONIAIOT HMOHBI BCEH MOBEPXHOCTHIO, BBICIIME HA3EMHBIE PACTCHUS -
MIOBEPXHOCTHBIMHU KJIETKAMHU KOPHS, B OCHOBHOM KOpPHEBBIMH BOJIOCKaMmH. VMOHBI CHauama ancopOupyroTCs
Ha KJIETOYHBIX O00O0JI0YKaX, 3aTeM IPOHHMKAIOT B ITUTOIIA3MY YEpe3 OKPYKAIIIYI0 €€ JIMIMOMPOTEUIHYIO
MeMOpaHy - TUIa3MalieMMYy .

MusnepanpHble yHOOpEeHHST - O3TO YAOOpPEHHs TPOMBIII JIEHHOTO TIPOM3BOJCTBA, COJEpIKAIIUE
9JIEMEHThl MHTaHWs JUIsl pacTeHUl B BHJIE HEOPraHMYECKMX COEAMHEHUH (MuHepanbHbIX conel). OHu
MOJPA3JICNIAIOTCS Ha MPOCThIe W KOMIUIEKCHBbIE. [IpocThie ymoOpeHus comepar OAMH OCHOBHOW 3JIEMEHT
IUTaHUs, BCE APYTHE HIEMEHTHI - B HE3HAUUTENIbHBIX KO JINUECTBAX.

MunuManbHass  00paboTka MOYBBI — 00pabOTKa  TMOYBBI, OOECIEYMBAIOIAS  CHUIKCHUE
SHEPreTHUYECKUX 3aTpaT IIyTeM COKpALleHHs 4YHuclla U TIyOMHbI O0OpabOTOK, COBMELICHMS OIeparuid,
YMEHBIIEHHEM 00pabaThIBaeMOM MOBEPXHOCTH TOJISA, TIPSMBIM IIOCEBOM H T.JI.

MHoroneTHue pacTeHus — pacTeHus, 3uMyole 6oee 0HOro pasa.

MOHUTOPUHT  3€MeNlb- CHCTeMa HAONIOJACHMH 3a COCTOSHHEM 3eMelbHoro (oHma s
CBOEBPEMEHHOI'O BBISBICHUS W3MEHEHMH W YCTPAaHEHUs IIOCJIEICTBUN HEraTUBHBIX IIPOLIECCCOB U
aBneHnid.OH JIOJDKEH OCYIIECTBIISATHCSI Ha BCEM 3eMeNIbHOM (OHJAE CTpaHbl WM PErHOHA HE3aBUCHMO OT
(hopM COOCTBEHHOCTH Ha 3EMITIO.

Mop030yCTOMYUBOCTE — CBOMCTBO 3MMYIOIUMX PACTCHUM BBIACPKUBATH JEHUCTBUE OTPULIATEIIBHBIX
TEMIIEpaTyp C COXPaHEHHEM CIIOCOOHOCTH K BETre€Talllu U PENpOAYyKIUH.

HaGyxanue ceMsH - OTJIONIEHNE CEMEHAMHU BOJIbI, COITPOBOXK/IAIOIIEECS] YBEIUYCHUEM X 00beMa.

MonubseH - NpuHAUIEKUT UCKIIOYUTENIbHAS POJIb B a30THOM MM TaHUM pacTeHuil. OH ydacTByeT B
mporeccax (UKcalMd MOJICKYJISIp—HOro a3ora (0000BBIMH B CHMOHO3€ C KIIYOCHHKOBBIMU OaKTepHSIMHU U
CBOOOJHOKUBYIIUMHM  TOYBEHHBIMH  a30TQUKCUPYIOIIMMH MHUKpPOOP TAHW3MaMH) M  BOCCTAHOBIIECHHH
HUTpATOB B pacTeHHsX. OcoOeHHO TpeOoBaTEeNbHBI K HAIMYMIO MONMOJEHA B TOYBE B JIOCTYNHOW (opme
0000BBIE KYJIBTYPbl U OBOLIHBIE pAacTEHHUs - KallycTa, JHCTOBBIE OBOLIM, peOuc. BHelmHWe npusHaku
HeJoCcTaTKa MONMMOEHAa CXOIHBI C MPU3HAKAMH a30THOTO TOJIOJAHUS - PE3KO TOPMO3UTCS POCT pacTe "HHM,
BCIICJICTBUE HApYLIEHUs CHHTE3a XJOpodHula OHU MpUOOpeTa—toT OJieqHOo-3eNIeHy0 OKpacKy. Jledumur
MONHMOJICHa OrpaHWYMBAET pPa3BUTHE KIYOCHbKOB Ha KOpHIX O00OBBIX, HaOmMOmaloTcs aedopmanus
JHMCTOBBIX IUIACTUHOK U TNPEXICBPEMEHHOE OTMHMPAHME JIMCTBEB, CHUXKAIOTCA ypoXKal M Co—JepiaHue
O6enxka B pacrteHusix. Hegocratok MonubOaeHa mnpu OONbIIMX [103aX a30Ta MOXKET MPHUBOAUTH K
HaKOIJIEHUI0O B PACTEHUSAX, OCOOCHHO OBOLIHBIX M KOPMOBBIX, IIOBBIIIEHHBIX KOJMYECTB HUTPATOB,
TOKCHUYHBIX JJISl YEJIOBEeKa U KUBOTHBIX.

MOHUTOPUHT 3arps3HEHUs] MOYBBl - CHUCTEMa PEryJMPYIOLUIMX HAOMIOACHUH, BKIOYaomas B ceds
HaOmofeHnsT 3a (DAaKTUUYECKUMHU YPOBHSIMHM, ONPEICNCHHS MPOTHOCTHUECKUX YPOBHEW 3arpsi3HEHHOCTH,
BBISIBJICHUE UCTOYHUKOB 3arpsiI3HEHUS II0YB.

Mopo30yCTOMYMBOCTh  pPAacTeHUH (MOPO30CTOMKOCTh) - CIIOCOOHOCTh PACTEHUH TMEPEHOCUTH
oxnaxnenne Hmwke 0°C 0e3 HapyIICHHS OHTOTCHETUYECKOrO Pa3BUTHA.Y MOPO30CTOMKHUX DPACTCHHH MpH
JeMCTBUM HU3KHMX TEMIIepaTyp YCWIMBAETCS THAPOIM3 KpaxMala M HaKOIUIGHHE B LUTOIUIa3Me
pacTBOPUMBIX caxapoB. Y O03UMMOH MIIEHHULBl M JAPYTMX BHMJOB PAaCTEHUH (DYHKLIHUIO KpPUOIPOTEKTOpa
BBINOJIHSAET C€axapo3a, HAKaIUIMBAIOINAsACs B OONBIIMX KOHLEHTpalusx. B kauectBe aHTU(PHU30B MOTYT
BBICTYNIaTh U JApPYTHME€ pPacTBOpPUMBIE caxapa — paduHOo3a, (PPYKTO3UIBI, COPOMT WM MAHHUT, KOTOpbIE
HAKaIUIMBAIOTCSl B KIETOYHBIX CTEHKAaX pacTeHUH W TakuM o00pa3oM MpenoTBpalialoT o0pa3oBaHue
KPHUCTAJIOB JIbJIA.

Mopdorene3 — mpomecc ¢opmMooOpa3oBaHus, T.€. 3aJOXKEHHE, POCT M PAa3BUTHE OPTaHOB
(opranorene3), TkaHeW (rucToreHe3) W KJIETOK (IUTOreHe3 WM KieTouHas JuddepeHnupoBKa) y
pacTeHuN.

Mynpya - cIOW pBIXJIOrO MaTepuala, Hampumep Topda, KOMIOCTAa WM OMNMJIOK, KOTOPBIi

pacKiIagbIBalOT HA MOBECPXHOCTU IMOYBBI AJId COXPAHCHUS BJIArd U IMPECAOXPAHCHUA OT COPHAKOB, B KaUCCTBC



MYJIbYH TAK)KE€ UCTIONB3YIOT YEPHYIO U CBETOHENIPOHUIIAEMYIO TUICHKY.

MynbunpoBaHue - IMOKPBITHE II0YBBI OKOJIO PACTEHUM Pa3IMYHBIMU IIOKPOBHBIMU MaTepHaIaMU;
KOMIIOCTOM, TOp(OM, MEperHoeM, ONWIKamMH, OyMaroil ais yMeHbIIEHHs HCHapeHUs BJIaru IOYBOMH,
U3MEHEHHUsl €€ TEIJIOBBIX CBOWCTB OOpPHOBI C COPHOM pPAaCTUTENBHOCTHIO, YIYULIEHUS XUMUYECKUX U
(¢u3n4YecKUX CBOWCTB TMOYBbl. MyJbUHMpPOBaHHE CIIOCOOCTBYET JIydlleMy pa3BUTHUIO pacTeHUd u
MOBBIILICHUIO YPOKAHHOCTH.

Ha6yxaHHe IMOYBbBI -  YBCIHMYCHUC o0beMa TOYBEI B oejaoM WJIHh OTACIBbHBIX CTPYKTYPHBIX
OJICMCHTOB IIPU YBJIA)KHCHUH.
HaBo3nasg xmxa - 3TO KHUAKOCTh, COCTOAINAsd B OCHOBHOM H3 MOYHM JXHBOTHBIX, a TaKXKC

oOpasyromascss Ipu pasioKeHUH HaBO3a; SBJISAETCS LIEHHBIM, OBICTPONIEHCTBYIOIMIMM a30THO - KaJIMHHBIM
ynoopenuem. HaBo3Hyr0 XKy cOOMparOT B KM)KECOOPHHKH, yCTaHaBJIMBAaeMble MPU CKOTHBIX JBOpax H
HABO30XpaHWIUIIaXx. B HaBo3HOW »XMe KpymHOro poraroro ckora coaepxkurcs 0, 26 % azora, 0, 12 -
dochopa u 0, 38 % kanmus; cBuneir - coorBerctBeHHO 0,31; 0,06 m 0,36 %. Bce nutarenbHbIe BeliecTBa
HABO3HOW JKWKHM HAaXOOATCd B JOCTYNMHOM maisi pacteHuid Qopme. [lo k0dhOUIMEHTY HCHONb30BaHUS
pactenusmu azota u kanus (60 - 70 %) HaBO3Has KIKa TPUOIMKACTCS] K MUHEPAIbHBIM YI0O0OPEHUSM.

HekopHeBass 1MoaKOpMKa -  ONpPBICKUBAHHUE  CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYp  pacTBOpaMu
MUHEpaJIbHBIX ynoOpeHuil. OcCHOBaHa Ha CIOCOOHOCTH pacTeHHI ycBaWBaThb NHUTATEIbHBIC BEIIECTBA
MOBEPXHOCThIO 3€IEHBIX JIMCTHEB U CTEONIeH, OTKyJa OHM TPOHHUKAIOT B TKAHM M JPYrue OpPraHbl U
UCHIOJB3YIOTCS TaK K€, KaK M MpU BHECEHUHU ynoOpeHuil B mouBy. HekopHeBas moakopMka 3pQeKTuBHA BO
BTOPYIO IIOJIOBUHY BEr€TallU{, KOI/Ia PACTEHUS IOIJIOUIAIOT MUTATENIbHBIE BEILECTBA HE TOJIBKO U3 IOYBBI,
HO U M3 BEreTaTUBHBIX YacCTeil CBOEr0 OpraHu3Ma.

Hekpo3 — oMepTBeHME TKaHEW IpU MPOAOCKAIOLICHCS XU3HU PACTEHHUSI, BBI3BIBACTCA JCHCTBHEM
pPa3IUYHBIX HEOJAronpuUATHBIX (DAKTOPOB: HEJOCTATKOM 3JEMEHTOB IUTAHMS, IEPErpeBOM, MOPO30M,
SITOBUTHIMU BEIIECTBAMHU.

Hutparua - OakrepuanpHOoe yaoOpeHHe s O00OBBIX pacTeHuUd. [OTOBAT W3 aKTUBHOM
cnenn(uYeckol I KaXIOro BUAA pPACTEHMH JTOr0 CeMeWCTBa pachl KIyOCHBKOBBIX OaKTepHui,
Pa3MHOXKaeMbIX Ha CTEPUJIM30BAHHOM U OOraToM OPraHUYECKUM BEIIECTBOM CyOCTpaTe.

Hutpatpenykraza — ¢epMeHT, KaTaqu3upYIOIUNA peaklHdi0 BOCCTAHOBIIEHUS HUTPATOB [0
HUTPUTOB.
Hutpatel — comu a3oTHOM KkucinoTel. HuTpaTel aMMOHMS, INENOYHBIX W IIEJIOYHO3EMETbHBIX

METAJJIOB YacTO HA3bIBAIOT CEIUTPAMH; IOCIEIHUE IIUPOKO TMPUMEHSIOTCS B MPOMBINUIICHHOCTH H B
CEJIbCKOM XO3SHCTBE B KauyecTBE a30THBIX yAo0OpeHuil. [Ipu NOBBIIIEHHBIX J03aX BHECEHHUS Ha IO
HUTPATHI HAKATTUBAIOTCS B TTUIIEBHIX MMPOIYKTAaX M MOTYT BBI3BIBATH TSKENBIE OTPABICHUSI.

Hutpudukanus — mnpouecc mpeBpalieHUs] a30TOCOMEPKAlIMX BEIIeCTB B (OpMy, YCBOSEMYIO
BBICIIMMH PACTCHUSIMU, HANPUMEP, OKUCJICHHE B TOYBE aMMHaKa J0 a30THCTOW KHCIOTHI a’dpOOHBIMU
HUTPO3HBIMHU OaKTEpUAMHU, a 3aTE€M a30THCTOM KHUCIIOTHI JI0 a30THOM HUTPATHBIMH OakTepusmu. Paznuuaror
aBTOTPO(HYI0 HUTPU(DUKALUIO, OCYIIECTBISEMYIO OaKTepUAMU-HUTpU(UKATOpaMH, U TETEePOTPOPHYIO
HUTpU(DUKAINIO, OCYIIECTBISIEMYI0 MHKPOOpPTaHM3MaMM, U Tpexkiae Bcero rpubamu. B xome mocnenneit
MIPOMCXONT TIPEBPAIICHUE HE TOIBKO HEOPTAHUYECKUX, HO U OPTAHUYECKUX COCIMHEHUH a30Ta.

Hutpodocka - crmoxnoe yuobpenme, coaepxkamee N:P205:K20 B coorHomenun 1:1:1.
BrimyckaeTcst B rpaHyIM pOBAaHHOM BHUJE. YI0OpEHHE MPUTOAHO IS OCHOBHOIO U PSAI KOBOTO BHECCHHS.
[IpousBoauTcs a30THO-CEPHO-KUCIOTHBIM  pa3jOkKEHHEM amaTUTOBOrO KOHIIGHTpaTa, HeWTpalin3zauuen
BBITSDKKH aMMHAKOM M 100aBIEHUEM XJIOPUCTOTO Kalusl.

HoBooOpa3oBaHusi 1mMo4Bbl (BKJIFOUECHHS) - CKOIJICHUS BEIECTB, OOPa3yrOIIUECs B MOYBE B MPOIECCE
e¢ popMupoBaHus.

Hopma  ymoOpeHuss —  KOJMYECTBO  yIOOpeHHS  HEOOXOAMMOE Ui BHECEHHS  TOJ
CEJIbCKOXO3SIMCTBEHHYIO KYJIBTYpy PACCUMTAHHOE Ha BECh MEPUO/] BETCTAIUH.

HopmanbHast o0ecriedeHHOCTh pPacTEeHUM 3J€eMEHTaMU HUTAHUS - 3TO COCTOSIHHE OIpPE/IeICHHOTO
BHYTPEHHETO HACHIIICHUS, HAKOIJICHUS! B PE3EPBHBIX 30HAX HEKOTOPOTO 3araca XUMHYECKHUX JIEMEHTOB.

HyxkienHOBbIE KHCIOTBI — TPHPOTHBIC BBICOKOMOJICKYJISIPHBIE COCIMHCHHS, OTBETCTBCHHBIC 32
COXpaHEHHE U BOCIIPOU3BEICHUE HACTIEACTBEHHON HH(OPMAIIUU B )KUBBIX OpraHU3Max.

OObenuHEHHAs TIpoda - 3TO0 OOmMil 00BEM B3ATOTO ISl aHAM3a MaTepuala, COCTOSIIas U3
3aJIaHHOTO KOJIMYECTBA SUHUYHBIX MPOO.

OOMeH WOHHBIH — pPEaKIUsS HKBUBAJCHTHOrO OOMEHAa KATHOHOB W AHWOHOB, HAXOMSIIUXCS B
MOYBEHHOM  TIOTJIOMIAIONIEM  KOMIUIEKCe, Ha Jpyrue HOHBI, HO HaxXOJfIIHecs B  pPacTBOpE,



B3aMMO/ICHCTBYIOIIEM C TBEPAbIMH (pazaMu MOYBHI.

OOpabGoTka TMMOYBHI — MEXaHMYECKOE  BO3ICHCTBHE HAa IOYBY pabOYMMH  OpraHaMH
NOoYBOOOpaOATHIBAIONINX MAIIUH W OPYIUil, CIIOCOOCTBYIOIEE CO3AAHMIO ONTHUMAIBHBIX YCJIOBUH s
pocTa ¥ pa3BUTHUS PACTEHUIA.

O3uMble KyJIbTYphl — OJIHOJIETHHE CEJIbCKOXO3AMCTBEHHBIE PACTEHHs, HOPMajbHO pPa3BUBAIOIIKECS
P OCEHHEM IMOCEBE, AAI0T YPOKaid HA CIEAYIOIIUHI TO/I.

O3UMOCTh — CBOMCTBO pacTEHHIl OTBEYaTh YCKOPEHHEM DAa3BUTHS Ha BO3ACHCTBHUE OIMpPENEICHHOTO
nepuoja TMOHMKEHHBIX TeMiepatyp. O3MMOCTh PE3KO BBIpAKEHA y O3UMBIX (DOpM, HE IBETYIIUX WIH
CWJIBHO 3aJIep’KMBAIOIIUX DPa3BUTHE O€3 SPOBU3ALMU, U OTCYTCTBYET Yy sIpoBBIX (hopM. IIpoMexkyTouHBIMU
MEXIY SIPOBBIMHU M O3UMBIMH SIBJISIFOTCS MTOTYO3MMBIE PACTEHUS U ABYPYUKH.

OxynbTypuBaHHE TIOYBBl — YIydlleHHE HEOJaronpusTHHIX arpOHOMUYECKHMX CBOWCTB IOYBBHI.
Paznnuator OMoIorndeckuii, XkMUIecKuil 1 (PU3NYeCKHii CHOCOOBI OKYJIBTYPHUBAHHUS.

OxyunBaHHE - TIOCHINKA MOYBBI U3 MEXKAYPSIAUNA K OCHOBAHUIO PACTCHHIA.

OMonoXXeHHe — YCHUJICHHE JKU3HEACATEIIbHOCTH, CBSI3aHHOE C MHTCHCHU(UMKAIMel cuHTe3a OCNKOB U
HYKJIEMHOBBIX KHCJIOT, aKTHBAaIMell pocTa U KIETOYHBIX JENEHUI, BO3ZHUKHOBEHHEM U HAKOIUICHUEM
SMOPHOHATIBHBIX TKAHEH 1 OOLIUM yCHIICHHEM (U3NOTIOrHYECKUX (PYHKINH.

Ontorene3 (MHAMBHUIyalbHOE pa3BUTHE) — BECh KOMIUIEKC IOCJIEIOBATENbHBIX M HEOOPATHUMBIX
W3MEHEHHMI >KU3HEICSTEIbHOCTH W CTPYKTYphl pAacT€HHs OT €ro BO3HMKHOBEHHMS W3 OIUIOJOTBOPEHHOU
SMIIEKJIIETKH WM  BEreTaTMBHOM IOYKM U JO eCTeCTBEHHOM cmeptu. OHTOreHes  sBIsieTcs
MOCJIEIOBATENIFHON  peajn3alell HacJEACTBEHHOM MpOrpaMMbl pa3BUTHS OpraHu3Ma B KOHKPETHBIX
YCIIOBUSIX BHEILIHEH Cpebl.

OnpbICKMBaHUE - paclbUICHHE HAa TOBEPXHOCTH PACTEHUS WJIM MOYBBI PACTBOPOB CPEICTB OOPHOBI C
BpeAUTENsIMU, OONIE3HSIMH ¥ COPHAKAMH WJIA MUHEPATbHBIX ynoOpeHun (conieil) i BHEKOPHEBOU
MTOJIKOPMKH.

OmnbiieHNe - MPOIECC MEPEHEeCEHUs MBUIBIBI HAa PBUIBIE NECTHKA. ECIM TBUIBIYY MEpPeHOCST B
npenesaax OIHOTO COpPTa, TO ATO CaMOOINbBUICHHE, €CIU B Mpeleiax pa3HbIX COPTOB, TO 3TO MEPEKPECTHOE
omnbuieHrne. OHO OBIBAET €CTECTBEHHBIM U HCKYCCTBEHHBIM.

OnbuMBaHUE - TOKPHITHE PACTEHUN IMOPOIITKOOOPA3HBIMU TECTHIUAAMHU ISl OOpPHOBI ¢ OOJNE3HAMHU
WM BPEAUTEISIMA WIIH PACIIBUI MOPOIIKOOOPA3HBIX yIOOpEHHH (Coieil) B mensX MpOBEACHHUS BHEKOPHEBOM
MOAKOPMKH pACTCHUH.

Opranudeckasi XuMusi — Hayka 00 OpraHMYECKUX COSTUHEHHSIX U UX MPEBPAIICHUSX.

Oprannueckue yaoOpeHHs - yIOOpEeHHs, CoOAepiKalllie MHUTAaTeIbHbIE BemecTBa B  (Gopme
OPTaHUYECKUX COCIMHEHUH pPACTUTENILHOTO M J>KMBOTHOTO MPOUCXOXKIeHUs. K HUM OTHOCSAT HaBO3,
KOMITOCTBI, TOp(J, coioMmy, 3eiéHoe yaoOpeHue, Wi (camporelb), NMPOMBINUICHHBIE W XO3SHCTBCHHBIC
orxoapl u Jp. CuUCTeMaTHYecKOoe NPUMEHEHUE OPTaHWYECKUX YI00 "PeHHid CIOCOOCTBYET HAKOILICHHIO
rymyca, yiydmaeT (U 3MKO-XUMHUYECKHE CBOMCTBA IMOYBBI - YBEJIMYMBAET 3alac MUTATEIbHBIX BEIIECTB,
MOHIKAET  KHUCIOTHOCTh, TIOBBIIIAET  COJCpPXKAHHWE IMOTJIONICHHBIX  OCHOBaHWH,  MOTJIOTHTEIHHYIO
CIOCOOHOCTh M OY(PEepHOCTh, BIATOEMKOCTh, CKBaXKHOCTh M BOJOIPOHUIIAEMOCTh, O00OTallaeT IOYBY
MUKpPO(IIOpOiA, yCHIMBAET €€ OHMOJIOTMYECKYI0 AKTUBHOCTh W BBIJCIICHUE YIJIEKHCIOTHI, YMEHBIIIAET
CONPOTHBJICHHE TOYBBI IPU MEXaHHMYEeCKOM 00paboTke, CO34aeT ONTUMAJbHBIE YCJIOBHS IS
MUHEPAJILHOTO THTAaHUS PACTCHUU, TOBBIIIAET YCTONYM "BOCTh 3eMIICNICNHSI TMPU HEOIArompUsTHBIX
MOTOJTHBIX YCIO "BHSIX.

Opranudeckoe BEIIECTBO MOYBHI - KOMIUIEKC OPTaHUYECKUX COCTUHEHHH, BXOASAIIUX B COCTaB
nouBbl. [IpencraBneno B ocHoBHOM rymycoMm (Ha 80-90%), HecnenupruyeckuMu Ui MOYBBI YIJIEBOJAMU,
KUpaMu, OelIKaMH W Tp., a TaKKe OCTaTKaAMHU PACTEHUH W >KUBOTHBIX, NPHU PA3JIOKCHUH U TYMUDUKALUN
KOTOpBIX OHU (GopMUpPYIOTCS. VHTEHCHBHOCTh 3THX IPOLIECCOB 3aBUCUT OT YCJIOBUH MOYBOOOpa3oBaHMS,
COZIep)KaHUsI OCHOBAaHUI B MaTEpPUHCKOM Mopoje, oOpabOTKM MOYBBI M JAPYTruUX ycioBuid. OpraHuyeckoe
BEIIECTBO IOYBBI CYIIECTBEHHO BIIMSIET HAa OCHOBHBIE CBOMCTBAa MOYBBI - CTPYKTYpy, €MKOCTb OOMEHa,
BIArOEMKOCTh , BOJIONIPOHUIIAEMOCTh, THTATENbHBIE W Jp. PEKUMBI W BO MHOTOM OMpenenser eé
wionopoare. OpraHMYecKoe BEIIECTBO IMOYBBI TPEACTABISICT Ba)KHEHIee 3BEHO OOMEHA BEIIECTB MEXIY
JKUBOW U HEKUBOU HPUPOIOM.

OpraHo-MuHEpaabHbIC COCIUHECHHS ITOYBBI - KOMIUIEKCHBIC, T€TEePOIOJISPHBIC, aJCOPOIMOHHBIC W
JpyTHe MPOAYKTHI B3aUMOJICHCTBUSI OPraHUYECKUX U MUHEPATbHBIX BEIIECTB MOYBHI.

Ocanky KUCIIOTHBIE — atMoc(epHble Ocaaku (IOXKIb, CHEr, TyMaH W T.I.), TIOAKUCIICHHBIE H3-32
pacTBopeHHsI B aTMoc(epHON Biare MPOMBIIUICHHBIX BBIOPOCOB (CEPHOTO aHTHAPHUAA, COCIMHEHUN a3oTa,



xyiopa u ap.). Ilogkucisiss BomoemMbl U MOYBY, OCAJIKM KUCJIOTHBIE MPUBOIAT K THOENH BOAHBIX OPraHU3MOB,
YCBIXaHMIO JIECOB.

OcHOBHOEe ymoOpeHHEe — BHECEHHE YyIOOpeHHl B TMOYBY JO IIOCEBA CEIbCKOXO3SiCTBEHHOM
KYJBTYPBI.

OcTarouHO€ KOTMYECTBO MECTUIMAA B TMOYBE - KOJIWYECTBO MECTHIMIA TOCJE YCTaHOBJIEHHOTO
CpOKa OKH/IaHUS C MOMEHTA €Tr0 IPUMEHEHHUS.

OTKpBITBIA TPYHT — He3alMIIEHHAas IUIOMAAb, 3aHATas OBOLIHBIMH WM JIEKOPATUBHBIMU
KYJIbTyPaMHU.

OxpaHa moYB - CHUCTEMa Mep, HalpaBlieHHAs Ha MPEIOTBpAIICHUE CHIDKEHUS IJIOJOPOAMS IOYB, MX
HEPALMOHAJIBHOIO UCIIOIb30BaHUS U 3arpsI3HEHUS.

[TaciopT MOYBHI - JOKYMEHT, cofepKaliuii (PUKCHPOBaHHBIM HAOOp JAaHHBIX O MOYBE, HEOOXOIUMBIX
JUIS LieJIEH €€ PallMOHAIBHOTO UCIIOIb30BaHU U OXPaHBbl.

[leperpeB pacTeHUil — MPOMCXOAWT BO BpeMsl 3aCyXH Hapsaay C 00e3BOKMBaHHMEM (TIpU JEHCTBUU
BBICOKHX TeMriepatyp - 35°C u BbIIe).

Ilepyox mnokos - mHepuoA OT NPEKpPaUICHHs] OCEHHEN BEreTaluyd MHOTOJETHUX, O3MMBIX WM
3UMYIOIIMX PACTEHUH 110 BO30OHOBIIEHMsI BereTaluy (Hayalaa COKOJBM)KEHHS) BECHOW, NpPH KOTOPOM B
pacTeHMHM TIOYTH IOJHOCTHIO OCTAHABJIMBAIOTCSI POCTOBBIE IIPOLECCHl M CHHXKAETCS HMHTEHCUBHOCTH
oOMeHa BeIleCTB.

[TeproaYHOCTh TIOJOHOIICHUSI — YepeJOBaHUE MEPUOJOB OOMIBHOIO M CJIA00T0 IUIOJOHOMICHHS Y
MHOTOJIETHUX PACTCHMM, B TOM YHUCIIE U Y IIOJOBBIX JC€peBbeB. [IepnOIMYHOCTD MIOLOHOIIEHUS CBS3aHA C
OTJIMYAIOLIUMUCS B pPa3Hble TIOJbl BHYTPEHHUMH YCIOBUSIMU pa3BUTHS I[BETOYHBIX IIOYEK, IIBETKOB U
IUIOJIOB U C KOJIEOAHUSIMHU BHELIHUX YCJIOBHH CyIIECTBOBAHMUS.

IlepcCTEHTHOCTh ~ 3arpsA3HSIONIET0 IIOYBY  BEIIECTBA -  NPOJODKUTENBHOCTh  COXPAaHEHUs
AKTUBHOCTU  3arpsi3HAIOINETO IIOYBY BELIECTBA, XAPAaKTEPU3YHOIIas CTENEHb €ro YCTOWYUBOCTH K
mporeccam pasioKeHUs! U TpaHCPOPMAITUH.

[TecTuiuapl - XUMHUYECKHE BEIECTBA, HCHONb3yeMble Ui OOpbObl C BpPEAHBIMH OpraHU3MaMu,
MOBPEX/IAIOIMMU  PACTEHUs], BBI3BIBAIOLUIMMHM IOpPYY CEJIbCKOXO3SHCTBEHHONW MNPOAYKIMM, MaTepUaJIOB,
U3JeNnH, a TaKKe JUIst 00pbOBI ¢ Mapa3uTaMu M EPEHOCYMKaMU 3a001€BaHNH YeI0BeKa U AKUBOTHBIX.

[TnacTHYHOCTh - CBOMCTBO pPACTEHHMs, BBIPAXKAIOIIEECs B OINpPENEICHHBIX TpaHUIAX TPeOOBaHHMM K
YCIIOBHSIM Cpelibl, 32 KOTOPBIMH CYIIECTBOBAHUE PACTCHHS HEBO3MOKHO.

IIutaHue pacrteHMii - IpoLecC IOIVIOUIEHUS W YCBOCHUS PACTEHHUSAMH H3 OKPYXKAIOIIEH Cpeabl
XMUMHUYECKHUX 3JIEMEHTOB, HEOOXOIUMBIX AJIS MX >KU3HHU; 3aKJIIOYAETCS B IEPEMEIEHUH BELIECTB U3 CPEIbl B
LUTOIUIa3My PACTUTENIBHBIX KJIETOK W KX XHMMHUYECKOM IIPEBpAIICHUH B COEAMHEHHUS, CBONCTBEHHbIE
JTAHHOMY BuAy pacteHuid. IlormomeHue M ycBOeHME NUTATENbHBIX BeLIECTB (aHA0OIM3M) BMECTE C HX
pacmazioM W BblAelieHHeM (KaraOonm3M) COCTaBISIOT OOMEH BemecTB (MeTabomu3M) - OCHOBY
KHU3HEACATEIbHOCTH OPraHU3Ma.

[Tnonopoarie MOYBBI - CIOCOOHOCTH TOYBHI YJOBJIETBOPATH IMOTPEOHOCTH PACTCHUH B 3JIEMEHTAX
MUTaHUS, BOJE, OOECIEeYMBATh WX KOPHEBBIC CHUCTEMBlI JIOCTATOUYHBIM KOJMYECTBOM BO3/yXa, TeIUla MU
OnmaronpusATHOW (U3MKO-XUMHUYECKONW Cpeloil Juis HOPMAaNbHOW JesTelnbHOCTH. [lmogoponue TOYBBHI
onpenenser OOIIyl0 MNPOAYKTUBHOCTh OHOLEHO32 M YPOXKaHOCTh CEIbCKOXO3SHCTBEHHBIX KYJIBTYD.
Paznuyaror ectectBeHHOe (MOTeHIMAbHOE) U 3 (EeKTUBHOE (aAKTyallbHOE, IKOHOMHYECKOE) II0JOPOINE
noyBbl. EcTecTBeHHOE MIOAOPOIME MOYBBI IPUCYIIE KaXKIOH I0YBE M OOYCIOBIEHO IPUPOAHBIMU
nporeccaMu 1Mo4BooOpa3zoBanus. OHO 3aBUCHT OT MOIIHOCTH TyMYCOBOT'O CIIOS, COJACpXaHUs Tymyca U
JOCTYIHBIX (DOpPM DIEMEHTOB IUTAHUA, TI'PAHYIOMETPUYECKOIO, MHMHEPAJOIMYECKOrO0 U XUMHUYECKOIro
coctaBa  IIOYBbI, €€ (GU3UKO-XMMUYECKMX U arpoU3M4ecKUX  CBOMCTB, = MHTCHCHBHOCTH
MHKPOOHOJIOTHYECKUX MPOIEeCcCoB. DPGHEKTUBHOE IUIOAOPOANE IMOUYBBI 3aBHUCUT, KPOME TOro, OT crocoba
UCIONB30BaHusl MOYB (00paboTKa, NMpUMEHEHUE YAOOpEeHUH, BO3JENIBIBAEMBbIC PACTEHHS, MEIUOpalus U
Jp.) ¥ OIIEHHMBACTCS TIOJyYaeMON YpOKAMHOCTBIO CEIbCKOXO3SIMCTBEHHBIX KyJIbTyp. I[lpn mpaBuibHOM
HCIIOJB30BaHUM M OXpPAHE IOYB HMX IUIOJOPOJAME IIOBBIIMIAETCS. MHTEHCUBHOE 3€MIIEJIEIME IPEIoaract
pacIIMpeHHOe BOCHPOU3BOACTBO IUIOAOPOAMSI TOYBBI, YTO OCOOEHHO Ba)XXHO Ui TOYB C HHU3KHUM
€CTECTBEHHBIM IJIOJOPOIUEM.

[Tnockope3nast 06paboTka MOYBBI — PHIXJIEHHE MOYBHI (0€3 00OpaurBaHUSA) C COXPAHEHHEM CTEPHU
Ha NOBEpXHOCTU. [IpuMeHsieTcss B pailoHaX BETPOBOM APO3UHU U B 3aCYLUIMBBIE IOJIbl B YUCTBIX U KYJIHCHBIX
napax, B cHucTeMe 350JIeBOMl M MpeanoceBHOM OOpaOOTKHM MOYBHI MOJ O3UMBbIE U SPOBBIE KYJIBTYPHI.
[IpoBoauTcst KynpTHBaTOpaMu-IuiockopesamMu Mmapku KIIT-2,2 (Ha roy6uny 8 - 15 cM) u 1uiockope3amu-



rryooko-perxnutenssmu KIIT-250, KIIT-2-150 u ap. (ma 20 - 30 cm). CoxpaHeHHe CTEpHH oOecreynBaeT
3alUTY MOYBbI OT BBIAYBAHHUS, JIETOM CIIOCOOCTBYET YMEHBIIEHHUIO MCIIAPEHUS TOYBEHHOM BJIaru, 3UMOH -
cHero3azepxanuto. [IprMeHeHHe TIIOCKOpe3HON 00pabOTKM TMOYBBI B TOABI C  HEJAOCTATOYHBIM
YBJIKHEHUEM AAa€T BO3MOYKHOCTH IOBBICUTH YPO’KaWHOCTh 3€pPHOBBIX KyJbTyp Ha 2 - 4 11 ¢ 1 ra. ['myOuna
U KOJIMYECTBO IUIOCKOPE3HOM 00pabOTKM MOYBBI 3aBUCAT OT MOYBEHHBIX U MOTOAHBIX YCIOBHI, a TakXe OT
3aCOPEHHOCTH TTOJIS.

[110THOCTh TOYBBI - OTHOLICHHE MAacChl CyXOW TIIOYBBI, B35ATOW 0€3 HapyIICHHs IPUPOJHOrO
CIIOKeHHS, K ee 00beMy. PasmepHOCTD - r/cm3.
[lnomane mNUTAaHHS - YYACTOK [OYBBI, TNPHXOMIIMICS HA OJHO pACTCHUE. 3aBHCHT OT

OMOJIOTHUECKUX OCOOCHHOCTEH KyJIbTYpbl M COPTa, BO3pacTa pACTECHHM, YCIIOBHI BO3JCIIBIBAHUSA, LEIEH
BeIpaiuBanus. [IpaBuibHBINA BbIOOp IUIOMIAAM MUTAHMUS OMNPEAENSeT IMOJHOTY HCIOJIB30BaHUS JIy4HUCTOM
sHepruu ColnHIA, BJaru U MUTATENbHBIX BEILECTB IIOYBBI, ypoXkail U kauecTBO mponaykuuu. IIpencraBnenue
0 IUIOIIAM IUTAaHUA JAET IyCTOTa CTOSIHHUS PACTCHMH, T. €. KOJIMYECTBO UX Ha 1 ra.

IToBTOpHBIE TIOCEBBI — TOCEBBI OAHOM M TOW € KyJbTYphl Ha TOM K€ IUIOIIAAM 2 ToAa WIH
HECKOJIBKO JIET MOAPSL.

[Ton3uMHME 1TOCEBBI — MOCEBBI SPOBBIX KYJIBTYP MO3IHEH OCEHBIO Ul MOJIyYE€HUS PAaHHEBECEHHETO
ypO’Kasi U3 OTKPBITOIO IPyHTA.

[TornorutenpHas CrOCOOHOCTH TMOYBHI - CBOWCTBO MOYBHI 33/I€PKUBATh (COpOMPOBATH) pa3iIMYHBIE
BEIlleCTBa, CcollpuKacarouecs ¢ e€ TBEpAOM dyacTero. IlorjmoTurenbHas CHOCOOHOCTh IIOYBBI HMIPAET
BAXHYIO POJIb B MPOLECCaxX BHIBETPHUBAHMS TOPHBIX MOPOJ, BBHIIEIAYMBAHUSA IOYB, OKA3bIBAE€T OOJBIIOE
BJIIMSIHME HA IIPOLECCHI, IPOUCXOAIINE B ITIOYBE, U HA €€ IUIONOpPOJUE.

[TornorutenpHass CHOCOOHOCTH TOYBBI OMOJOrMYecKas - COpOLUS BEIIECTB MHUKPOOPTaHW3MaMHU M
KOpHsIMH pacTeHus. KonnuecTBo copOMpOBaHHBIX MOYBOM OOMEHHBIX KaTHOHOB (B MI/3kB Ha 100 r mo4ssl)
COCTaBJIIET €MKOCTb IIOIVIOLICHUS; BEJIMYMHA €€ HU3MEHSIETCS B 3aBUCUMOCTH OT COJACPKaHUS U COCTaBa
MIOYBEHHOT'O MOTJIOLIAIOIEro KOMIUIEKCa (B OCHOBHOM KOJIJIOU/I0B ITOYBBI) PEAKLIUU [IOYBEHHOI'O pacTBOpA.

[TornotutenbHass  CHOCOOHOCTh  TMOYBBI ~ MEXaHWYECKas - CBOWCTBO TIOYBBI  MEXaHHUYECKHU
3a[epKUBATh B3BEIIEHHBIE B BOJEC BEIIECTBA, OOYCIOBICHA MEXaHUYECKUM COCTaBOM, CTPYKTYpOH,
CIIO)KEHMEM, TMOPHCTOCThI0 M KaNWUIIPHOCTBIO T1OuBbL. [louBa Kak QuIBTp, cCIOCOOHA 3aKpeIUIATh
(GUIBTPYIOIIKECS Yepe3 Hee YAaCTULbl B 3aBUCUMOCTH OT MX Pa3MepOB.

[TornotutenbHas CHOCOOHOCTh IMOYBBI  (U3UKO-XMMHUYecKas (oOMeHHas) -  OOMEH MeXay
KaTHOHAMU TBEPAOW YACTH W TMOYBEHHOTO PacTBOpa. DTO CHOCOOHOCTh MenkomucnepcHeix (ot 0,2 10
0,001 MKM) KOJJIOMIHBIX YacTHIl IIOYBHI MOIVIOIIATh M3 pPAacTBOpa pa3ivuHble KaTHOHBL [loriomieHue
OJHUX KAaTHOHOB COINPOBOXJAETCS BBITECHEHHMEM B PACTBOP SKBUBAJICHTHOIO KOJIMYECTBA IPYTUX, PaHEe
CBSI3aHHBIX TBEpAOH (hazoil mouBbl. CrIOCOOHOCTh OPraHUYECKMX M MUHEPAJIbHBIX KOJUIOWAHBIX YaCTHIl K
OOMEHHOMY TMOIJIOIIEHHIO KaTHOHOB OOYyCIIOBIEHAa TEeM, 4YTO OOJbIlas 4acTb MX HMEET OTpHULaTelbHbIE
3apsiapl. OOMEH KaTHOHAaMHU MEXAY PacTBOPOM M MOYBEHHBIM IOTJIOMIAIOIIMM KOMILJIEKCOM HPOHUCXOAWUT B
CTPOr0 SKBUBAJICHTHBIX KOJIMYECTBAX.

[TornorutenbHass CHOCOOHOCTH TOUYBBI (PU3MUECKAs - CBOWCTBO IOYBBHI IOIJIOMIATH W3 PACTBOpA
MOJIEKYJIbl IEKTPOJIUTOB, MPOAYKTHl TMAPOIUTUYECKOTO PACLICNICHHUs COJEeH CIaObIX KHUCIOT M CHJIBHBIX
OCHOBaHHWH, a TaKke KOUIOWIbl NpU HUX Koarymsuuu. [Ipu ¢U3MUEecKOM TNOIJIOMIEHUH TPOUCXOIUT
anosigpHasi ajgcopOuus (CryleHue MOJEKyJ Ha MOBEpXHOCTU pasjena JAByX (a3 — TBEpAOH U KUIKOH,
TBEpJOH W Ta3000pa3HO), ompenenseMas HAJIWYMEM HEHACHIIIEHHOH OSHEPruM Ha IOBEPXHOCTH
MIOYBEHHBIX YAacCTHULl. DJTa SHEprus TeM Ooiblle, 4eM TOHBIIE MEXaHMYECKUI cocTaB NouBbl. Pusnueckas
MOTJIOTUTENbHAS CIIOCOOHOCTh IO3TOMY BBIIIE y CYIJIMHHCTBIX MOYB U cialee y mecyaHblx. Du3nueckoe
MOIVIOIICHHE 3alUINAET BOAOPACTBOPUMBIE COEAMHEHUS OT BEIMBIBAHUS.

[TornortutenbHas CrIOCOOHOCTh TMOYBBI XHWMHYECKas - CBOMCTBO IIOYBBI YJEpXKHUBAaTh HOHBI B
pe3yiapTare 00pa3oBaHUs HEPACTBOPUMBIX WM TPYAHOPAacCTBOPUMBIX cosell. OHa 3akioyaercs B
BBINIAJICHUN W3 IIOYBEHHBIX pAacTBOPOB OCAJAKOB M 3akpeIuleHus ux B mnouse. [lpum B3aumopelictuun
pacTBOPMMBIX M CPEJHEPACTBOPUMBIX COJIEH BO3HUKAIOT TPYIHOPACTBOPUMBIE COJNH, KOTOpBIE H
MIPUCOETUHSAIOTCS K TBEPAOH (haze MOUBHI.

[TonBUKHOCTP XMMHMUYECKUX COEIMHEHUH B IIOYBE - CIHOCOOHOCTh COEIMHEHUH XHMHUYECKUX
9JIEMEHTOB MEPEXOANTH U3 TBEPBIX (ha3; MOUBbI B TOYBEHHBII pacTBOP.

[Ton3onucTeie MOYBHI - TUI MOYBBI, CPOPMHUPOBABIIMNICA IMOJI XBOHHBIMU M XBOWHO-THCTBEHHBIMHU
JecaMu Ha OeckapOOHATHBIX TOpoaax (MOpEHax, MOKPOBHBIX CYIJMHKAaxX M JIp.) B YCIOBHSIX YMEPEHHO-
XOJOAHOIO KJIMMara M TPOMBIBHOTO BOJHOrO pexuma. OOpa3oBaHHE MOJ30JIUCTHIX IIOYB CBSI3aHO C
pa3BUTHEM IMOJ30JMCTOrO TpOILecca: pa3pylIeHHEM B BEpXHEW dYacTd MOYB MNpodUiIs NEePBUYHBIX H



BTOPUYHBIX MMHEPAJOB, BBIHOCOM IPOJYKTOB pa3pyLICHHUs B HIDKEIEXkKallde TOPU30HTHl U TIPYHTOBBIE
BOJBI, a HAa CYINIMHUCTBIX TOPOJAX TakXKe C pa3BUTHEM JIeCCHBa)ka (BBHIMBIBAHHE WIMCTBIX YaCTHIl U3
BEPXHMX TOPU30OHTOB B HIXKHHE O€3 IpeBapUTEILHOIO pa3pylleHUs aJOMOCWINKATOB) U 3IIOBHAIIBHO-
IJIEEBOr0 TIpoliecca. XapakTepu3yloTcs HeOonbImuM cojaepxkanueM rymyca (1 - 4%, unorma o 6%),
KACIOM  peakuueil, HU3KOH  EMKOCTBIO  TOIJIONIEHHS M  HEHACBIIIEHHOCTBIO  OCHOBAHMSAMH,
HEOJaronpUATHBIMM BOJHO-BO3AYIIHBIM U TeMJIOBbIM pexumamu. IIpopuns momuocteio 70 - 100 cm
UMEET IOJ30JIUCThIM TOPU30HT Oenécol WM CBETIO-cepoil OKpacku. I1om30/MCThIE MOUBBI PA3INYAIOTCS
IPaHyJIOMETPHUECKUM COCTaBOM (OT TSDKEIBIX TIIMHUCTBIX JIO TMECYAHBIX) M CTENECHBIO OKYJIbTYPEHHOCTH.
[log3onucTeie MOYBBI IMOAPA3JENAIOTCA Ha MOATUIIBL: TJIEENOA30IMCThIE (OTIMYAIOTCA IMOBEPXHOCTHBIM
OrjieeHneM, cinaboi  MHTEHCHUBHOCTBIO  KpPYrOoBOpOTa  BEUIECTB, HEJOCTAaTOYHOM  adpauueid U
00€CNEeYeHHOCThI0 TEIUIOM, HM3KUM IUIOJOPOAHEM), COOCTBEHHO IOA30JIUCTBIE (MMEIOT HECKOJIBKO
JTyYIIUH TEIUIOBOM PEXHM M OONBIIYI0 EMKOCTH KPYTOBOPOTa BEIIECTB), AEPHOBO-MOA30JHCTRIE (C Oonee
OJaronpusATHBIM TEMJIOBBIM PEXHMMOM, JOCTATOUYHOW OOECIEYEHHOCThIO BJIArod, 3HAYMT, pPAa3BUTHEM
TYMYCOBOTO TOPH30HTa, OOJbIIEH OWOJOrMYEeCKOM AaKTHBHOCTHIO). B  HEKOTOphIX Kiaccu(uKarusax
JIEPHOBO-IOJJ30IMCThIE IOYBBI BBIJEIISAIOT B CAMOCTOSATENbHBIN THII.

[TonkuciieHue MOYBBI - M3MEHEHUE KHUCIOTHO-OCHOBHBIX CBOMCTB TOYBBI, BBI3BAHHOE IMPHPOIHBIM

0YBOOOpa30BaTENbHBIM IIPOLIECCOM, MOCTYILJIEHUEM 3arpsA3HAOLIIUX BEILIECTB, BHECEHHEM
(U3MOTOrUYECKH KUCIBIX YIOOPEHUH U APYTUMH BUJAMH aHTPOIIOT€HHOTO BO3/ICHCTBHSI.
[lonTunsl TOYB - MPEACTaBISAIOT COOOM TpyNIbl MOYB, pa3iIMYyarolIdecss MeXIy co0oi 1o

MPOSIBIICHUIO OCHOBHOTO M COMYTCTBYIOIIETO MPOIIECCOB MOYBOOOPA30BAHMS U SIBIISIFOIIMECS MEPEXOTHBIMU
CTyNEHAMHU MEXIy Tumnamu. Hampumep, npu pa3BUTUM B TOYBE HapsAy C MOA30JUCTBIM IMPOLIECCOM
JEPHOBOIO Tporecca (HopMUPYyeTCss MOATUI JCPHOBO-TIOA30JUCTON TOYBKL. [Ipu coYeTaHHMU IMOA30IMCTOTO
mpolecca ¢ TJEEBBIM TPOIECCOM B BEPXHEW YacTH IOYBEHHOro mpoduias GOpMHUPYETCS TOITHIT
TJICETIO/I30JIUCTON MOUBBI. [[OATUIIOBBIE OCOOCHHOCTH TOYB OTPAKAKOTCS B OCOOBIX UEPTaX HMX IMOYBEHHOTO
npodwist. [Ipu BBIAENCHUM TOATUIIOB TOYB YYMTHIBAIOTCS TPOIECCHl M TMPHU3HAKH, OOYCIOBIIEHHBIE KakK
IIUPOTHO30HATBHBIMU, TaK W (palMambHBIMU OCOOCHHOCTSIMH TMPUPOAHBIX ychoBuid. Cpenu MOCIeTHUX
MEPBOCTENIEHHYIO pOJIb HMIPAIOT TEPMUYECKHE YCIOBUSI M CTENEHb KOHTUHEHTAIBHOCTH Kiumara. B
NpeJienax NOATUIIOB BBIICIISIIOTCS POAbI U BUABI IIOYB.

IlogmemaunBaHne TIOYBHI - HW3MEHCHHE KHCIIOTHO-OCHOBHBIX CBOMCTB IIOYBEI, BBI3BAHHOE
MPUPOJIHBEIM TIOYBOOOPA30BATEILHBIM IPOIECCOM, IOCTYIUICHHEM 3arps3HSIONIMX BEIIECTB, BHECCHUEM
(bU3MOTOTUYECKH MIETOYHBIX MEJTUOPAHTOB M IPYTHUMH BUIaMH aHTPOIIOT€HHOT'O BO3/ICHCTBHSI.

[Tokoli — cocTosiHUE CEeMsIH, TOYEK WJIM OTACIIBHBIX OPraHOB LIEJION0 PACTEHUS, BO BPEMS KOTOPOro Y
HUX TPEKpaIaeTcs BHIUMBIA POCT, HO COXPAHSIOTCA CKPBITHIE MPOIECCHl CTPYKTYPOOOpa3OBaHMS.
PaznuyaroT HECKOIBKO THUIIOB MOKOS, CPEAUM HUX OCHOBHBIMHU SIBJISIFOTCS OPraHMYECKHUM MOKOW, BbI3BAaHHBIN
BHYTPECHHUMHU TPUYMHAMHU, ¥ BBIHYXKICHHBIM, OOYCJIOBJIICHHBI HEOJAronpusATHBRIMH (aKTOpaMu BHEIIHEH
Cpenpl.

[Tokoli BBIHYKIECHHBIM - COCTOSSHUE€ PACTEHUs, KOrjJa OTCYTCTBHE pPOCTa BBI3BAHO BHEIIHUMU
HEOJIarONPHUSITHEIMU yCIOBUSMH cpenbl. [Ipy Hanumuuy ONaronpusTHBIX YCIOBHHA CpEIbl PACTCHHE MOTJIO
OBI B 9TO BpeMs PacTH M pa3BUBATHCS.

[Tokoli yCIIOBHBIA - COCTOSHME PACTEHHs, KOIrJa MOYTHM IIOJHOCTBIO MPUOCTAHABIMBAIOTCS
IIPOLIECCHI POCTA.
[Toko# (HhU3HONOTUYECKUN - COCTOSHHME PACTEHHUs, KOI/a MpPeKpalleHHe pocTa OOYCIOBICHO

BHYTPCHHUM PUTMOM Pa3BUTHS OPTaHU3Ma.

[Toneranue — HakJIOH cTeOns (cTe0JIeBOE MOJIETAaHKE) MM BCErO pPAacTeHHs (KOPHEBOE TOJETaHUE).
CHuxaeT ypoxKalHOCTh U KQUeCTBO MPOLYKIIHH.

[TonsipHOCTH — CBOWCTBEHHAs PACTCHHSIM CrHeluUYecKas OPUEHTAIHs IMPOLECCOB U CTPYKTYp B
MPOCTPAHCTBE, TMPHUBOJAIIAS K BOSHUKHOBEHHIO MOP()OPHU3UOIOTHIECKUX TPAJHMCHTOB W BBIPAKAIOMIASACS B
pa3nUYMM CBOWCTB Ha MPOTHUBOIOJIOKHBIX KOHIIAX WM CTOPOHAX KJIETOK, TKaHEH, OpPraHOB M BCETO
pacTeHusl.

[TopoBoe MpOCTPaHCTBO B IMOUYBE - pPa3HOOOpa3HbIE MO pa3MepaM U (HopMe MPOMEKYTKH MEKITY
MEXaHHYECKUMH JIEMEHTAMH U arperataMiy MOYBbI, 3aHATHIC BO3TyXOM WJIH BOJOH.

[Topor pazapaxenusi (4yBCTBUTEIBHOCTH) — MHUHUMAaJbHAsI MHTEHCUBHOCTh pa3Ipa’keHUs AJIs TOTO,
YTOOBI BBI3BATh OTBETHYIO PEAKITHIO.

[TocnenoceBHass 00paboTka MOYBBI — COBOKYIHOCTH IPUEMOB MEXaHHYECKOrO BO3ACHCTBUS Ha
MOYBY B IIEPUOJ] OT MoceBa (MOCAAKH) 10 YOOPKH BO3/AEIBIBAEMOM KYJIbTYPBI.



[TouBoyTOMIIEHHE — pe3KOe CHIDKEHUE YPOXKaWHOCTU CEJIbCKOXO3SIMICTBEHHBIX KYJIBTYp TMIpH
0ECCMEHHOM BO3/EIBbIBAHMM WJIM YacTOM BO3BpAIllEHUU Ha IpPEKHEE I0Je CEeBOOOOpOTa pacTeHUM OJIHOTO
U TOTO K€ poja.

[IpukaTbiBaHW€ MOYBBI — arpoOTEXHUYECKUM NpPUEM, BKIIOYAIONIMN YIUIOTHEHHWE W BbIpAaBHHBAaHME
MIOBEPXHOCTH TIOJIsI, @ TAKXKE IPOOJICHUE TIIBIO.

Peakuyst mouBbl - COOTHOIIEHME KOHILIEHTPAllMM HMOHOB BOJAOpPOJA M THAPOKCHIA B IOYBEHHOM
pacTBope, BbIpakeHHOe depe3 pH BomHON M coneBoil BHITSDKEK W3 mouBbl (ecnmu pH Hke 7,0 - MOYBHI
kucisle, eciu pH Boime 7,0 - TO HI€I0UHBIE).

TennoBoil pexxuM MOYBBI — U3MEHEHHE TEIIOBOTO COCTOSIHUS TOYBBI BO BPEMEHH.

[TocnenoceBHOE ynoOpeHne (MOAKOPMKA) - BHECEHUE YyIOOPEHUH IMOX C.-X. KyJIbTYpHl B MEPUOI HX
BEreTalMy. YIydlllaeT MNUTaHHE PACTCHHM, TMOBBIMIAET HUX YpoxalHOCTh. [Ipu KOpHEBOI MOIKOpPMKE
pacTeHuil yJoOpeHHs BHOCAT B IIOYBY, U NUTATEJIbHBbIE BELIECTBA YCBAMBAIOTCS KOPHAMM; IIPU HEKOPHEBOU
MOJIKOPMKE IOCEBBl HIIM TOCAJKH ONPBICKMBAIOT pacTBopamu yaoOpenuit. [Ipu mpuxopHeBOW MOIKOPMKE
cyxue ymoOpeHust pa3OpachiBaloT (0e3 3aJelKh) TYKOBBIMHU CESUIKAMH WM C caMmonéra (MOJKOpMKa
3epHOBBIX KYJIBTYp); CyXue ynoOpeHusl pa30pachiBalOT U 3aJ€NbIBAIOT B MOYBY OOpOHAMH, KyJIbTHBATOpaMHU
U JAPYTMMH OpYIUSIMHU; BOJHBIE pPacTBOPBl YJOOPEHHUH BHOCST pACTEHHME-IIUTATEISIMU, BMECTE C BOAOH
JOX/IE€BAIbHBIMM ¥ TOJMBHBIMU MallMHAMU. J[7 MOJKOPMKH MPUMEHSIOT B OCHOBHOM pPAacTBOPHUMBIE B
BOJI€ TYKH, JXUJAKHE YIOOpEHHUs, M3 MECTHBIX - 301y, HABO3HYIO XKIXKYy, NTHYMH MOMET, XOpOIIO
HEepenpeBIINi HaBO3.

[TouBa - TOBEpPXHOCTHBIM cioil  JwmTochepsl  3emum, OONANAIOMUN  TUIOAOPOAUMEM |
IOPEICTABISIOMUNA c000i MNOMM(PYHKIMOHAIBHYIO TETEpOTreHHYI0 OTKPBITYyI0 4YeTbIpéxdasznyio (TBEpaas,
KHIKasg, TazooOpa3Has a3l W IKUBBIE OPraHMW3MbI) CTPYKTYPHYIO CHCTEMY, OOpa30BaBIIyIOCS B
pe3ynbTaTe BHIBETPUBAHUS TOPHBIX MOPOA U KUIHEAEITEILHOCTH OpPraHU3MOB.

IlouBeHHas Biara - BOAA, HAXOJAUIAsCs B IOYBE M BBIACISAIOMIAACA BBICYIIMBAHUEM IIOYBHI IIPU
temmnepatype 105 °C 10 moCTOSHHONU MaccChl.

[TouBeHHass BBHITSKKA - DKCTPAKT, MOJTYYEHHBIH TOCiIE OOpabOOTKH TOYBHI PACTBOPOM 3aJaHHOTO
cocTaBa JEHCTBOBABUIMM Ha IIOYBY OIpEAEICHHOE BpEMS MpHU OIMpPENeIeHHOM COOTHOILIEHUHU: IOYBa —
pacTBop.

[louBeHHas NHWArHOCTHKA — arpOXMMHUYECKoe OO0CIieJIOBaHHE TOYB Ha COJEp)KaHUE JTOCTYMHBIX JUIS
pactenuit snementoB nutanus (N, K, Ca, Mg, S, B, Mn, Zn, Mo, Cu u npyrux), rymyca, peakiuio
nmouBeHHOro pactBopa (pH) u npyrue nokaszarenau miIog0poIusl.

IlouBeHHas IHMAarHOCTHKA — arpOXMMHUYECKOE OOCIIEJOBAaHME TOYB HA COJAEP)KAHUE JIOCTYIHBIX JUIS
pactenuii snementoB mutanus (N, K, Ca, Mg, S, B, Mn, Zn, Mo, Cu u npyrux), rymyca, peakiuio
ouBeHHOro pactsopa (pH) u npyrue nokasarenu miogopoausl.

[TouBeHHBIE TOPU3OHTHI - TEHETHYECKH CBSI3aHHBIE MEXIy COOOHM oM MOYBHI, (popMupyromuecs B
pe3yiabTaTe pacuwiIeHEHUs MATepUHCKOM TMOpoasl B  Ipouecce MoyBooOpa3oBaHus. (COBOKYITHOCTb
MOYBEHHBIX TOPU30HTOB COCTAaBJISIET MOYBEHHBIH mnpoduib. [louBeHHbIE TOPU3OHTHI BO3HUKAIOT B
pe3yiabTaTe NpPUBHOCA, BBIHOCA, IiepepacmpeneneHuss u  mpeoOpa3oBaHus BemiecTB. Hampumep, B
MOBEPXHOCTHBIX TOPU30HTaX HaKaIUIMBAIOTCSl OpraHuYeckue BellecTBa, a3or, (ocdop, oOMEeHHBIE
COC/IMHEHUS AJIIOMUHUS, KajbllUs, MarHus, Kajius, HATpUsi, BO MHOIMX CJIydyasX HPOUCXOAUT NOTEps
CUJIMKATHBIX COEJWHEHUH (3a WCKIOUeHHeM KpemHe3éma B ¢opMme KBapua). Kaxkiaplii TOYBEHHBIN
TOpU30HT OoJiee MM MEHEe OJHOPOJICH IO IPaHyJIOMETPUYECKOMY, MHUHEPAIOTHUYECKOMY U XHMHUYECKOMY
cocTaBy, (hU3MUYECKUM CBOICTBaM, CTPYKTYpE, OKpaCKe U MOXKET MOPa3AEATHCS Ha MOATOPU3OHTHI.

[TouBeHHBIE KOJIOU[BI - COBOKYMHOCTh MEXAHMUYECKUX 31€MEHTOB NouBbl pazmepom oT 0,0001 mo
0,001 mm.

[TouBeHHBIM arperaT - CTPYKTypHas €AMHHUIIA MOYBBI, COCTOSIIAs M3 CBSI3aHHBIX JPYT C JIPYyrom
MEXaHUYECKUX 3JIEMEHTOB IOYBBHI.

[ToyBeHHBI TOPU3OHT - CHEHU(PHUUECKUI CIOW MOYBEHHOro mnpodwmis, o0pa3oBaBUIMICA B
pe3ynbTaTe BO3IEHCTBUS TOYBOOOPA30BATEIbHBIX MPOLIECCOB.

[TouBennsiit nornomatomuii kommieke (ITIIK) - coBokymHOCTh MHHEpadbHBIX, OPraHUYECKUX U
OpraHO-MHUHEPAJIbHBIX YacTHUIl TBEPAOH (ha3bl MOUBBI, 00JIaJAIOUINX MOTIOTUTEIHHON CIIOCOOHOCTBIO.

IIouBEHHBI MOKPOB - COBOKYIIHOCTH IIOYB, IOKPBIBAIOLUIMX 3€MHYIO IOBEPXHOCTh. B mpouecce
MMOYBOOOPA30BaHUsl, MPEXJE BCEro MOJ JACUCTBUEM BEPTUKAIbHBIX (BOCXOISAIIMX U HUCXOMASIIUX) MOTOKOB
BEIIECTBA M DJHEPrUHM, a TaKXKE HEOJHOPOAHOCTH pAaCHpEIeNICHUsl XHMBOIO BEIIECTBA HMCXOJIHAs IOpoJa
pacciiauBaeTcsi Ha T€HETHYeCKHue TOpU30HTHL. YacTo moYBBl (HOPMHUPYIOTCS Ha HMCXOIHO BEPTHUKAIBHO
HEOJHOPOJHBIX JIBYWICHHBIX MOpPOJAX, YTO OTKJIAJAbIBA€T OTHEYAaTOK Ha IOYBOOOpPA30BAHUE U COUETAHUE



TOPU30HTOB. ['OPU30OHTHI paccMaTpUBaIOTCA KaK OJHOPOAHBIE (B MaciiTa0e Bceil MOYBEHHOM TOJIIM) YacTd
MOYBHI, B3aUMOCBSI3aHHBIE U B3aUMOOOYCIIOBJICHHBIE, OTIMYAIOUIUECs [0  XMMHYECKOMY,
MUHEPAJIOTHUYECKOMY, TPaHYJIOMETPUYECKOMY COCTaBy, (U3NYECKUM ¢ OHOJOTHYECKHM CBOWCTBaM.
Komrutekc TOpW30HTOB, XapaKTepHBIA JUIS JAaHHOTO THIA I0YBOOOPA30BaHUs, O0pa3yeT TOYBECHHBIN
poUIIb.

[TouBeHHbIT  npOdUITH - COBOKYIHOCTh TE€HETHMYECKH COIpPSKEHHBIX © 3aKOHOMEPHO
CMEHSIOUINXCSA TMOYBEHHBIX TOPU30HTOB, HAa KOTOPHIE pPACUJICHSETCS MOYBa B IMPOLECCE MOYBOOOPA3OBAHMS.
MoIHOCTs TMMOYBEHHOTO TPOQWIST OT HECKOJIBKHX JECSITKOB CAHTUMETPOB O HECKOJBKUX METPOB.
Boigensior ecTecTBEeHHBbI IMOYBEHHBIM MpOPMIIb, B pa3HOM CTENEHW U3MEHEHHBIE [EATEIbHOCTHIO
yesoBeka (OCBOCHHBIE, OKYJIbTYpPEHHBIE, MEJIMOPUPOBAHHBIC, KYJbTYpHBIC, MpeoOpa3oBaHHBIE U Ap.),
TOMOTEHHBIE - COOTBETCTBYIOT COBPEMEHHBIM YCIIOBUSIM MOYBOOOpPA30BAaHUS M TETEPOr€HHBIE - HMEIOT
TOPU30HTHI OT TMPEAMIECTBYIOMUX CTaauii TOo4YBOoOOpa3oBaHus. Pa3nmuyuss B CTPOCHHUU ITOYBEHHOTO
npoduiisi, coCTaBe U CBOICTBaX €ro TrOPU30HTOB - OCHOBA Kiaccupukanuu moyB. Kaxnaplii M3 MOYBEHHBIX
TUTIOB, TIOJTHIIOB, POJOB U BHUIOB XapaKTEPHU3YETCS OINPEACICHHBIM CTPOCHHEM ITOYBEHHOTO TMPOQUIIS,
KOTOpOE OTPa)KaeT MPOUCXOJAIINE B MOYBE MPOIECCHl. AHalIM3 MOYBEHHOTO Mpoduis (CpaBHEHHE COCTaBa
U CBOICTB) - OCHOBHOH METOJ, MPUMEHSIEMBINA ISl U3yYCHHUs T'eHEe3Wca W TUIOAOPOAMS I0YB, pa3padOTKH
OpUEMOB MX YIYUIICHHS, a TAK)KE COCTABJICHHSI IOYBEHHBIX KapT U Jp.

[TouBeHHBI pacTBOp (KHIKas (pa3a MOYBBI) - BOAA C PACTBOPEHHBIMHU Ta3aMH, MUHEPATbHBIMU H
OpPraHUYECKMMU BEIIECTBaMH, MONABIIMMH B HeE MPHU MPOXOXKICHUU dYepe3 aTMochepy U MpOocavyuBaHUU
yepe3 IMOYBEHHbIE TOPU3OHTHI. B 3aBHCUMOCTH OT BIAXHOCTH TIOYBBI HAXOJUTCS B IUIEHOYHOM,
KallWUIApHOW M rpaBUTalMOHHON  Qopmax. IlouBeHHBI pacTBOp JWHAMUYEH, YYacTByeT B
MMOYBOOOPA30BATEIILHOM  Mpoliecce, (PU3UKO-XUMUYECKUX, OHOXUMHUYECKUX PEaKIUAX, KpPyroBOpOTE
BEUIECTB B IMOYBE M NUTaHUU pacTeHuil. CocTaB ero ormnpenaesseTcss IMpoleccaMu I[04YBOOOPa30BaHUSA,
PaCTHTEIHHOCTHIO, OOITMMH OCOOEHHOCTSIMHU KIIMMaTa, a TAaKKe BPEMEHEM Tojla, MOTOJO0H, JESTeIbHOCTHIO
YyeJioBeKa (BHECEHUE yI0OpEeHUI U Jp.).

[TouBoBeneHME - Hayka 3aHUMAIOLIAsACS U3ydyeHHEM IMOuBbl. OHA BXOAMT B COCTaB €CTECTBO3HAHMS.
[TouBoBeeHHE M3ydaeT NPOUCXOXKICHHE, pPAa3BUTHE, CTPOEHUE, COCTaB, CBOICTBa, Treorpaguueckoe
pacnpocTpaHeHHE U PAllMOHAIBHOE UCIIOJIb30BAaHUE I10YB.

[TouBooOpazyromue GakTOphl - NMEMEHTHI MPUPOIHON Cpelbl: MOYBOOOPA3YIOLIUEe MOPOIbI, KIMUMAT,
KUBBIC U OTMEPIIHE OPraHW3MBI, BO3PACT M pelibed) MECTHOCTH, a TaKKe AHTPOIOTEeHHAs ACSITeIbHOCTH,
OKa3bIBAIONINE CYIIECTBEHHOE BIMSIHIE Ha TOYBOOOpa30BaHHE.

[TouBoyTOMIIEHHE - SBJICHHE, HAOIIOJaeMOe IMPU MOHOKYIBTYpPE PACTEHUH W BBIpa)Karolieecs B
YMEHBIIIEHUN YPOXKAMHOCTH MPU BHECEHHM IOJIHOTO yAOOpPEHUS M COXPaHEHHUs OJaronmpHsITHBIX (DU3HKO-
MEXaHUYECKUX CBOMCTB MOYBHI.

[IpenenpHO nmomycTrMasi KOHILEHTparus 3arpsisHsromiero mouBy BemiectBa (I1J1K) - makcumanbHas
KOHLIGHTpAIUsl 3arpsi3HSIONIEro MOYBY BEUIECTBA, HE BbI3bIBAIOIIAs HETATUBHOIO MPSIMOT0 WJIM KOCBEHHOI'O
BIIUSIHUS Ha TIPUPOIHYIO CPENLy U 3/I0POBbE YEIOBEKA.

[TpunoceBHOE ymOOpeHUE - BHECEHHE YIOOpEHHMH B MalbIX J03aX C OJHOBPEMEHHBIM BBICEBOM
CeMSIH WM Tocaakod paccansl. [lpumoceBHoe ynoOpeHune oOecreurnBaeT pPAacTEeHUs MHUTATEIbHBIMU
BEIIIECTBAMH B IEPBBIA IEPHOJ BEreTaluu, Korjaa ciabas KOpHEBas CHCTEMa HE MOXET B JOCTATOUYHOM
KOJIMYECTBE yCBaMBaTh UX U3 MOYBBI U yIOOpPEHHM, BHECEHHBIX MOJ BCHANIKY WM KyJbTHBauio. [lpu stom
YCUWJIMBAIOTCS POCT M PAa3BUTUE PACTEHUM, IOBBIIIAETCS HMX COMNPOTUBICHUE COpPHSIKAM, HACEKOMBIM-
BpEAUTENSIM U 00JIE3HSIM, HEOIArONpPUATHBIM [TOTOJITHBIM YCIIOBUSIM, BO3PACTAET YPOKAHHOCTb.

[TpOMBINIICHHBI UCTOYHHUK 3arpsi3HEHUS MOYBHI - UCTOYHUK 3arpsi3HEHUS MOYBBI, OOYCIIOBICHHBIN
NESTeNIbHOCTHIO MPOMBIIIJICHHBIX U SHEPTeTUYECKUX MPEATIPUATHI.

[IpopexuBanue - ygajeHue JMIIHUX PACTEHUU B psiAy VISl CO3/IaHUSI ONTUMAJIbHOM IJIOTHOCTH HX
pa3MelIeHs; BBIIIOIHAIOT CPpa3y WM BCKOPE MOCIIE MOSBIICHUS BCXOOB.

[TpopocTok — pacTeHHre OT MOMEHTA MPOPACTAHMS CEMEHH JI0 MePeX0/ia Ha aBTOTPO(HOE MUTAHHE.

[Itnyuit moMeT - OBICTPOJEHCTBYIONIEE OpPTraHMYECKoe YI00OpEHHE C BBICOKUM COJEpP)KaHHEM
MUTATENFHBIX BEHIECTB. B 3aBUCMMOCTH OT TEXHOJOTHH BBIPAIIMBAHUS NTHIBI MOMET MOXET OBITh
MOJICTUJIOYHBIM M OECTIOJICTHIIOUHBIM. B cpen—Hem 3a Toa OT KaK[oW KypHIlbl HaKalIuBaeTcs 6 Kr, YTKH -
8, rycs -10, unmgioka - 8 kr nmometa. CocTaB moMeTra 3aBUCHUT OT BHJAa M BO3pacTa NTHUIIbI, TUIAa KOPMIICHHS
u coneprkanusi. Ha pucyHke n3o0paxeH rpaHyJIMpOBaHHbIN NITHYHH TOMET.

Pa3BuTHe pacTeHHss — KaueCTBEHHBIC M3MEHEHHUS CTPYKTYpPbl U (QYHKIUN pacTEHUS U €r0 OTAEIBHBIX
4acTel — OpPraHoB, TKAHEH U KJIETOK, BO3HUKAIOIIKME B MTPOIIECCE OHTOrEHE3a.

Paccaga - monomoe pacteHue, BBIpAIIEHHOE B 3alWIIEHHOM WM OTKPHITOM TPyHTE Ha HEOONBIINON



IUTOIIAIU MTUTAaHUs, KOTOPOE 3aTeM MEPEeCaKMBaIOT Ha MMOCTOSIHHOE MECTO.
PacTBOpBI — 3TO TOMOTEHHBIC (OJHOPOMHBIC) CMECH, COCTOSIIME W3 JIBYX KM 00Jiee KOMIIOHCHTOB

(coctaBHBIX uacteif). Ominyme pacTBopa OT JPYrUX CMeceii B TOM, YTO MOJEKYJbl BEIIECTB

pacrpenensroTcs B HeM PaBHOMEPHO H B JTIOOOM MUKPOOObEME TaKOM CMECH COCTAaB €€ OJMHAKOB.\

Pa3HOBUAHOCTH TMOUYBHI - KiIacCU(PHUKAIIMOHHAS €IUHHIIA, YYMUTHIBAIOIIas pa3/elieHHe TOYB IO
IPaHyJIOMETPUYECKOMY COCTaBY BCETO MOYBEHHOIO MPOQUIISL.
Pa3psn  mouBbl - Kiaccu(UKalMOHHAS €IWHUIA, TPYNNUPYIOIIas TOYBBl IO XapakTepy

I04BOOOPA3YIOIUX U MOACTHIAOIINX TOPOSI.

PaHeBbIE TOPMOHBI — HEKPOTOPMOH, TPaBMATUH — COEAWHEHHs, BO3HUKAIOIIUE HA TMOBPEKICHHBIX U
PaHEBBIX TOBEPXHOCTSAX M CIIOCOOCTBYIOUIME WX 3akuBJieHHIo. [IpenmornaraioT, 4Tto (YHKIMIO pPaHEBBIX
TOPMOHOB, KpOME W3BECTHOM, HO MaJ0 pacHpOCTPAaHECHHOM TPaBMATUHOBOM KHCIOTBI, BBIIOIHSIOT
AQyKCHHBI U [IUTOKWUHVHBI.

PacTeHus-akKyMyJIsATOpsl — B IPOLECCE D3BOJIIOLMM, IPOU3pAcTas HA IOYBAX TIE€OXUMHUYECKHX
aHomanuii, chOpMHpPOBaIM KOHCTUTYTHBHBIE MEXaHM3MBl YCTOWYMBOCTH K TSDKEJIBIM MeETajulaM, 4YTO
IO3BOJIAET MM AaKKyMyJIMpPOBaTb TOKCHUYHBIE JJIEMEHTHl B MAaTaOOJM4YEeCKM HWHEPTHBIX OpraHax u
OpPraHOMJax WM BKJIIOYATh HUX B XEJaTbl MU TEM CaMbIM IE€PEBOAUTH B (U3UOIOTHYECKH Oe30MacHbIe

(hopMmBL.

Pactenus-uHaIuKaTOPBl - T€ PACTeHUS, MO BHEIIHEMY BUIY KOTOPBIX JIETKO OMPEIENIUTh HEI0CTATOK
WM U30BITOK KaKOT0-JIMOO AJIEMEHTa MHHEPAIBHOTO TUTAHUSI.

Pacrenus-uckitouatenn — B moberax MoOJAEpKUBAEeTCS HHU3Kasg KOHIEHTpAIUs METAJJIOB, HECMOTPS
Ha BBICOKYIO KOHIICHTPALMIO B OKpy’Karouiei cpene. B atom cimyuyae OapbepHyIO (DYHKIMIO BBIIOTHSET
KOpPEHb.

PactutenpHass qUarHoCTHKa — KOHTPOJb OOECIIEYEHHOCTH PACTEHUH XMMHUYECKHMH DJIEMEHTaMH IO
X XMMHYECKOMY COCTaBYy C y4e€TOM OHOJIOTMYECKHUX BO3MOXKHOCTEH M 0COOEHHOCTEH COpTa, TEMIIOB poCTa
U TPOJOKUTENIBHOCTH  Pa3JIMYHBIX TEPUOJOB BEreTalMu. PacTUTeNnbHass [MAarHOCTUKA BKIIOYAET
BH3yaJIbHYI0, XUMUYECKYIO (TKaHEeBas 1 JIUCTOBasA) U (PYHKIIMOHATIBHYIO, WIIH (PU3UOIOTHYECKYIO.

PacturenbHbie Momenu — pacTeHUsT WM OTAENbHBIE 4YacTH pAcTeHUM, WX OpraHbl, KIETKH,
MMEIOIUE THUMUYHYI0 OTBETHYIO pEaKIMI0 Ha BO3JACHCTBHE W YAOOHBIE ISl AKCHEPUMEHTUPOBAHUS.
PacturenpHble MoOIENM UCHONB3YIOTCS JUIsl KMCCIIEIOBAHUSl BIUSHHUS PA3IMYHBIX BO3JCUCTBHM U poiu
OTACNBbHBIX OpPraHoOB B IMpoIeccax MeTa0oau3Ma, pocTa M Pa3BUTHS LEJIOCTHOIO PACTUTENIHHOTO
OpraHusma.

PanmonanbHOE HCMONB30BaHUE MOYB - SKOHOMHUYECKH, HKOJOTMYECKH U COLMAIbHO OOOCHOBAHHOE
KCIIOJIb30BaHUE TIOYB B HAPOJIHOM XO3SIMCTBE.

Peakuust mouBsl (pH) - dusuKo-xMMHUECKOe CBOWMCTBO IOYBBI, CBSI3aHHOE C COJEPKAaHHEM HOHOB
H+ u OH- B ee TBepaoil u kuaKol yac—TsaX. Peakuus mo4yBbl KUCIast, €ClIM B HEW mpeodiaaaroT no—Hel H+,
U menoyHas, ecau uonbl OH-. KoHneHTpanyo MOHOB BOAOPOJa B PACTBOPE MPUHATO BBIPAXKATH YCIOBHOM
BennuuHOil pH (orpumarensHbiii  snora—pudm KonueHtpauuu H+ wonoB). Pasnuuator nBe  dopmbl
KHCJIOTHOCTH TIOYB: aKTYaJbHYIO (aKTUBHYIO) M TOTCHIMAIBbHYIO (CKPBITYIO), TOIpa3eisionry tocs, B
CBOIO OYepe/ib, HA OOMEHHYIO U THIPOIHTUYECKYIO.

Perenepanusi — BOCCTaHOBJICHHE MOBPEKACHHBIX WM YTPAaueHHBIX dYacTeil pactenus. Paszmuuaror
(GU3MOIOTMYECKYI0 M TpaBMaTHYECKyl0 pereHepamuio. K (U3HONIOrHYeckoil OTHOCATCS IOCTOSHHOE
BOCTIOJTHEHHE CIIYLIMBAIOIIMXCS KIETOK KOPHEBOI'O YEXJIMKA, 3aMEHA KOpBI Y CTBOJIOB JiepeBbeB. [Ipumepom
TPaBMAaTUYECKOI PETeHEPALINH ABIIICTCS 3a)KUBJICHUE PaH CTBOJIOB JIEPEBHEB U KYCTAPHUKOB.

PenpoyKTUBHbBIE OpraHbl - OpraHbl PACTEHUS, CO3AAIOLIME IOJOBOE MOTOMCTBO: LIBETOK, COLBETHE,
ceMeHa, SITO/IbI.

Penponykiust ceMsiH — IOKOJIEHHE CEMSH, CuuTas OT AMuThl. IlepBbIil mepeceB SIUTHBIX CEMSH
HAa3bIBAETCS IEPBOM PENPOIYKIIMEH, BTOPOH MEpECEeB — BTOPOH, U T.1I.

PetapaanTel — XMMHYECKHE BEIECTBA, KOTOpPbIE MOJABISAIOT POCT cTeOield M 1MoOeroB W MpHUAAIOT
pacTeHUsIM YCTOMYMBOCTD K MOJIETAHHIO.

PernonanbHOe 3arps3HEHHE MOYBBI - 3arps3HEHUE IMOYBBI, BO3HUKAIOIIEE BCIEJCTBHE INEpPEHOCa B
aTMocepy 3arps3HSIONIETO BellecTBa Ha paccTosHust Oonee 40 kKM OT TeXHOreHHBIX U Oonee 10 kM oT
CeJIbCKOXO03SICTBEHHBIX UCTOUHUKOB 3arps3HEHUSI.

Perymsaropsl mMokosi — BemIeCTBa, CIIy)Kallue Ui MPOMJICHUS WM TPEPBIBaHUS TOKOs. [IpommnTh
MOKOM M YJyYIIUTH JIEKKOCTh JIYKOBMI, KOPHEIUIOAOB U KIyOHEeH MOXHO 00paboTkoi moceBoB 3a 12-15



nHed 1o yOopkum ruapasuaoM MaiewHoBod kucioTel (I'MK). Jlns mpepbpiBaHHs TOKOS CBeXeyOpaHHBIX
KiyOHel paHHero kaptodens ux o0padaThIBalOT pPacTBOPOM THOOEpeIMHA WJIM THOMOYEBUHBL [lpm
3UMHEH BBHITOHKE TIOJIBITAHOB U JIAHBIIICH MPUMEHSIOT STHICHXJIOPTHIPHH.

Perynstopsl pocta M pa3BUTHS — OpPraHUYECKHE COEAUHEHUS HHOTO THUIA, YE€M IHTaTeIbHbIE
BEIIECTBA, BBI3BIBAIOIINE CTUMYJISIIMIO WM HMHTHOMPOBAHHME MPOIECCOB POCTA M PA3BUTHS PACTCHUU.
Perynstopamu pocta W pa3BUTUS SIBISIOTCS Kak MPUPOAHBIC BEIIECTBA, TaK M CHHTETUYECKHE MPEraparthl,
IpUMEHSEMbIE IPU 00pabOTKE CETbCKOXO3SIIICTBEHHBIX KYJIBTYD.

Perynsamms pasBUTHS — HampaBIEHHOE M3MEHEHHE CKOPOCTH WJIHM XapaKTepa IPOIECcCOB pPa3BUTH,
BBI3BIBAEMOC BHYTPCHHUMH HJTM BHEIIHUMU TIPUYUHAMHU.

Pe3ucTeHTHOCTh — yCTOWYMBOCTH, HEBOCIPHUMMYHMBOCTH OPraHU3MOB K pas3IM4YHBIM (haKTopam
(XMMHUYECKUM BEIIECTBaM, OSJIEKTPOMArHUTHBIM HW3JIy4eHHsM M T.1.). CaMu OpraHu3Mbl, YCTOWYMBBIC K
(baxTopy, Ha3bIBAIOT PE3UCTCHTHBIMH.

PeMoHTaHTHBIE pacTeHWs — IBETYIIME M IUIOJOHOCSIIUE HECKOIbKO pa3 B Troay (Hampumep,
HEKOTOpBIE COPTa P03, 3EMIITHUKH).

Pemapanum — BOCCTaHOBJIGHHE YTpauyeHHBIX CTPYKTyp. VMerorcs pasnuunbie (HOpMBI perapanuii —
pereHepansi (BOCCTAaHOBJIICHHE OpPTraHM3MOM YTPAueHHOW YacTH), PECTHTYLHUS (BOCCTAHOBJICHHE IIEJIOTO
OpraHM3Ma W3 €ro 4YacTh), penapanys MakKpoOMOJIeKyad (Hampumep, BOCCTAHOBIICHHE HapyIICHHOW
ctpyktypsl JIHK).

PenpeseHTaTBHOCTH CpenHE MpoObl pacTeHMid — o0s3aTenbHOe TpeboBaHME, CpeaHss mpoda
JOJDKHA Haubonee IOJHO OTpaXaTh OHMOJNIOrMYECKOEe COCTOSHHE PACTEHWH IOJs, OIBITHOM JENSHKH,
BBIOPaHHOM TUIONIA/IKY, BET€TAIMOHHOTO COCY/Ia.

PerpoagykTuBHOE pa3BUTHE — COBOKYIHOCTH IPOLECCOB 3aJOKEHMS, pOCTa U  Pa3BUTHUSA
PENpPOIYKTUBHBIX OpPTraHOB — IIBETKOB, CEMSH, IUIOJOB B CIy4ae MOJOBOIO Pa3MHOXKEHUS (T€HEepaTHUBHOE
pa3BUTHE), U CHEIUAIM3HPOBAHHBIX OPraHOB — KIyOHEW, JYyKOBHUII M Jp. B Cllydae BEreTaTMBHOIO

pasmHoxkeHus. [lepuos oHTOreHe3a, Koraa Hapsay ¢ 0Opa30BaHHMEM M POCTOM BETETATUBHBIX OPTaHOB HJET
o0pa3oBaHKE U POCT OPraHOB MOJOBOTO WJIM BEr€TaTUBHOIO PAa3MHOMEHHMsSI, OXBAThIBAET ATaIlbl 3PEJIOCTH U
Pa3MHOMKEHUSI.

PerapnanTsl — CHHTETHYECKHE PETYJSTOPbl pa3HOW XUMHYECKONH MNPHUPOIBI, KOTOPHIE BBI3BIBAIOT
MoJIaBJICHNE pocTa credyield M Mo0eroB, MPUIAIOT PACTCHHUSIM yCTOMYMBOCTH K mosieraHuio. K perapmantam
otHocatcs coenuuenuss CCC, B-995 wim amap, KOTOpbIE CHEpP)KMBAIOT BErETATUBHBIA POCT KPOHBI
TIOAOBBIX ACPEBLCB U CTUMYJIMPYIOT IJIOJOHOIICHUE, MPCAOTBpAIAOT MMOJICTAHNEC 3CPHOBLIX KYJIBTYP.

PeyTtunusanuss — TOBTOpPHOE, HMHOTAA MHOT'OKPATHOE MCIIOJIB30BAHUE PACTEHHUEM IOTJIOMIEHHBIX
KOpHSIMM MHUHEpasibHBIX BellecTB. BellecTBa B pacTeHHU IMOCTOSHHO NeEpepaclpeeisioTcs, MepeIBUrasch
U3 3aKOHYMBIIMX POCT OPTaHOB B MOJIOABIC, TJI€ OHM BHOBb acCUMWIMPYIOTCS. OCOOEHHO HMHTEHCHBHA
peyTUIN3aIUsl MUHEPAJIbHBIX BEHIECTB, HAKOIUICHHBIX B JIMCTBSAX, NMPU CO3PEBAHUU IUIOJOB U CEMSH. Y
MHOTOJIETHMX PACTeHHUH KO BPEMEHHU JIMCTOIAJa YacTh MHHEPATbHBIX BEIIECTB OTBOJUTCS W3 JIUCTHEB B
cTe0aM U KOPHHU; BECHOW ATH BEIIECTBA PacXoAyIOTCs Ha olOecredeHue pocTa Monoabix moderos. K jerko
YTUIU3APYEMBIM JJIEMEHTAM MHHEPAIBHOTO TUTAHUS OTHOCSTCS: a30T, Kallui, MarHuii, B MEHbIIEH
crenenu — gochop u cepa.

PutMMYHOCTD pocTa — YepeloBaHHE MPOIECCOB MHTEHCHBHOTO W 3aMEIUICHHOIO  POCTa,
obecrieurBarollee NepruoIUYHOCTh MPOTEKAHUS ITOTO MPoLecca.

Pon mouBsl - kiaccuuKalMoOHHAs €AMHUIA B IpeleNiax MOATUIA, OIlpelenseMas O0COOCHHOCTSIMH
COCTaBa IOYBEHHO-IOMIIOMIAIOIET0 KOMIUIEKCA, XapaKTepoM COJIEBOr0 Npoduiisi, OCHOBHBIMH (dopMaMu
HOBOOOpa30BaHUIl.

Poct anomanbHBI  (OMyXOJIEBBIH M  TEPATOJOTHYECKUM) — POCT KIETOK B  OMyXOJIfX,
OCYIIECTBIsIETCS OECHOpAI0YHO, Je30praHU30BaHHO, MOYTH Oe3 BcAkoi auddepeHunanuy U MOISIPHOCTH.
TepaTtompl (CIIOKHBIE OITyXOJIHM) OTJIMYAIOTCS OT HACTOAIIUX OIMyXosied HammuueM AuddepeHInpoBaHHBIX
TKaHe W OpraHoB, HO B BBICHIEH CTENEHM JAE30pPraHU30BAaHHBIX. TepaToMbl OOBIYHO BO3HUKAIOT Ha
pPacTEeHUSX C CHUIBHON PeTeHeparnOHHON CITOCOOHOCTHIO.

PoctoBbie BemecTBa — (PUTOrOPMOHBI, CTUMYJIHMPYIOLIHE POCT PACTEHUM: ayKCHHBI, THOOEpEIUINHBI,
IUTOKUHUHBI, a Tak)Ke MPHPOJHBIE COCTUHEHHS HETOPMOHAIBHONH TPUPOMABI, CTHMYJIUPYIONIAE POCT
pacTeHHii: HeKOTOopbIe (PeHOIIbI, TPOU3BOAHBIE MOYEBHHBI, BATAMHUHBI U APYTHE BEIIECTBA.

PocToBbie kKOppessiuy — 3aBUCHMOCTh POCTa M Pa3BUTHS OJHUX OPTaHOB WIIM YacTeil opraHu3ma OT
npyrux. IlpuMepoM poCTOBBIX KOppeNlsLUui SBJISETCS AaNMKaJbHOE JIOMHUHHMPOBAaHHE, COCTOSIIEEe B



IMOoAaBJICHUH UJIM TOPMOKCHHUHN POCTA OOKOBBIX MOYEK BerYMGQHOﬁ.

CamoounIieHue IIOYBBHI - CIIOCOOHOCTH  ITOYBBI YMCHBIIATL KOHLCHTpAIMIO 3arpA3HAIOIICTO
BCIICCTBA B PE3YJILTATC MPOTCKAIOIHNX B IOYBC MPOLCCCOB MUTPALTNH.
CaHI/ITapHOG COCTOAHUC ITIOYBHI - COBOKYITHOCTb (bI/ISI/IKO—XI/IMI/I‘{eCKI/IX, XUMHYCCKHNX H

OMOJIOTHUECKUX CBOMCTB IOYBBI, KOTOpPHIE OOYCIIOBIMBAIOT €€ HEMOCPEICTBEHHOE BIMSHHE Ha 370POBHE
YeJIOBeKa U )KUBOTHBIX.

Canporielb - 3TO MHOTOJIETHHE JOHHBIC OTJIOKCHHS IPECHOBOTHBIX BOJOEMOB, KOTOpHIC
chOpMUPOBATKNCH W3 OTMEpIIEH BOAHONM PACTUTEIHLHOCTH, OCTATKOB KHMBBIX OpPraHU3MOB, IUIAHKTOHA
TaK)K€ 4YacTUI] TOYBEHHOTO TIIEPETHOS, COACp)KalMii OOJbIIOEe KOJIMYECTBO OPTraHMYECKUX BEIIECTB,
rymyca. SIBisieTcss JOMONHUTEIBHBIM pPE3epBOM  OpraHuyeckux ynoOpenwii. Camponenb  MOXET
NPUMEHSTBCSA JUIsI TPUTOTOB VIGHUS PA3NUYHBIX yHOOPHUTEIBHBIX CMECEH M KOMIIOCTOB, MEJIHOPAHTOB,
CamporneneBbIX CyOCTpaTOB, pPAaCTUTENBHBIX TPYHTOB, a TaKkKe AN KOPMJICHHUS >KUBOTHBIX B KauecTBE
UHTPEIUCHTAa KOMOMKOPMOB, Pa3IMYHBIX OEITKOBO-BUTAMHUHHO-MUHEPAIBHBIX 100aBOK U TIPEMHUKCOB.

CBeTouyBCTBUTENBHBIE CEMEHA — CEMEHa, NMPOpacTaHWe KOTOPBIX 3aBUCHUT OT cBeTa. Iloj BiusHuEM
OCBEIICHUSI OHO CTUMYJHMPYETCS (CBETOBCXOXKME CEMEHA) WM HHTHOUpyeTcs (TEeMHOBCXOXKHE CEMEHA).
OaHUM U3 OCHOBHBIX (DOTOPELIENITOPOB B PETYJISALIUN CBETOM IPOPACTAHUS CEMSIH ABIIIETCS (UTOXPOM.

Cesa3anHple U CBOOOJHBIE (DUTOrOPMOHBI W HWHTUOMTOPBl — THIIBI PETYJIATOPOB  pOCTa,
HaXOJSIIMEeCs B PACTEHUH WM B CBSA3aHHOM (opMe B BHAE KOHBIOTATOB C caxapamH, aMHHOKHCIOTaMHU U
JIPYTUMH COCMHEHHUSIMH, WM B CBOOOAHOM COCTOSHUHM. (DHU3MOIOTMYECKHE CBOHCTBA CBS3aHHBIX (POpM
(bUTOrOPMOHOB Y UHTHOUTOPOB CYIIECTBEHHO OTJIMYAIOTCS OT CBOOOAHBIX.

CeB000OpPOT - Hay4HO OOOCHOBAaHHOE YEpEIOBAHME C.-X. KYJbTYp Ha MOJSIX W BO BPEMEHH,
CHOCOOCTBYIOIIEE BOCCTAHOBJICHUIO M TOBBIIICHUIO IUIOJOPOJMS TIIOYBBI; Ba)KHEHINAss YacTh CHUCTEMBbI
3emienenus. B ceBooOopoTrax COOMIOAAIOTCS AarpoTEeXHUYECKHE MEpPONpHsTHsS - 00paboTkKa IOYBHI,
MIPUMEHEHUE YAOOPEHUH, XUMHUYECKUX CPEJICTB 3alllMThl PACTCHH OT COPHSIKOB, OOJIE3HEH W BpeaUTEICH;
MEJIMOpATUBHBIE MEPONPHUATHA - OpOLICHHE, OCYILIeHHWEe, XUMHuecKkas Menuopanus. Ilepuon, B TeueHue
KOTOpPOro KYJbTYpPhl M TMap B YCTAaHOBJIEHHOM TIOCJIENOBATEILHOCTH MPOXOIAT uepe3 Kaxkaoe IoJie
CeBOOOOPOTa, HA3BIBACTCS €ro poOTalMei; IMepeueHb TPYMI C.-X. KyJbTYp W TapoB B TOPSIKE HX
YyepeOBaHUs - CXeMOW ceB0ooOopoTa. PamumoHanbHOE coyeTaHHWE B XO34HMCTBE HECKOJIBKHX CEBOOOOPOTOB
COCTAaBIISIET CUCTEMY CEBOOOOPOTOB.

Cenutpa kanueBas (KNO3) - cinoxxHoe a30THO-KanuiiHOe yaoOpeHue, coiaepkut He meHee 13% N u
38-46% K20. IIpencraBusier co0Oi KpUCTANIMUECKUH, OB IMOPOLIOK C  JKEJITOBATO-CEPOBATHIM
OTTEHKOM. XOpOILIO PAacTBOPSETCS B BoJE, 00agaeT ciaboil TMIPOCKONUYHOCTBIO, MPU XPAHE HUU MOXKET
CJICKMBATHCS, (PU3MONOTHUECKH IeJIo4YHOoe yao0—penue. lIpumMeHeHue KanuiHOM cenuTpbl Hamboee
3¢ (Hex—TUBHO B OBOIIEBOICTBE.

CenbCKOXO3SMCTBEHHBI HMCTOYHMK 3arpsS3HEHUS TIOYBBI - HMCTOYHHMK 3arps3HEHUS IOYBHI,
00yCIIOBJIEHHBIN CEIbCKOXO035IIICTBEHHBIM MPOU3BOICTBOM.

Cepa - uMmeeT BakHOE 3HAUYE€HUE B KM3HM pacTeHHd. [lo cBoemy (QHU3HOIOr0-OMOXUMHUECKOMY
3HAYE HUIO OHA HAXOJUTCS B OJHOM pSIy C a30ToM, GochopoM M APYTUMHU BaKHEHIIMMHU 3JIE€MEHTAMHU.
Cepa BXOIUT B COCTaB OENIKOB, PACTUTEIBHBIX Macel, a Takke (EepMEHTOB, BUTaMH "HOB (rpymmsl B) u
JIPYTUX COECIUHEHHM, KOTOpPBhIE YYacTBYIOT B OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX IPOILIECCAX, CBS3aHHBIX C
JbIXaHueM, U B cuHTe3e xyopoduina. Ilox BiMsHUEM ce—pbl MOBBIMIACTCS YCTOWYMBOCTh PACTEHHH K
HU3KUM TeMIle—paTypaM, 3acyxe, OonesHsiM. Dusmnonoruuyeckas MOTPEOHOCTb B CEpe BHIIE Y KYJIbTYP
CeMeNCTBa KPECTOIBETHBIX U MEHBIIIE - Y 3JTAKOBBIX.

Cepa — MakpoOaJIEMEHT, cpelHee conaepxkaHue B pacteHusix cocrasiaser 0,2-1,0% B pacuere Ha
cyxyto maccy. Cepa — OMOT€HHBIH JIEMEHT M y4acTByeT B KpyroBopore BemiecTB. Cepa BXOOUT B COCTaB
BCceX OCJIKOB, COAEPXKHUTCSA B TaKUX AMUHOKHCIOTaX, KaK LMCTUH, METUOHUH, B PACTUTEIbHBIX Maciax
(ropuMYHOM, YECHOYHOM H JIp.), B BUTAMHUHAX (THAMUHE W OMOTHHE, JTUMOEBOW Kuciore). OHa SBIETCS
COCTaBHBIM JJIEMEHTOB HEKOTOPbIX aHTUOMOTHKOB. Cepa umeeT OOJbLIOE 3HAYEHHE B OKUCIUTEIbHO-
BOCCTaHOBHUTEJBHBIX Tpoleccax. I[Ipm HemocTaTke cepbl 3allep)KUBAeTCs CHHTE3 OENKOB, TaK Kak
3aTPYAHSACTCS] CHHTE3 aMHUHOKHCIIOT, CONEPIKAIIUX ITOT IJIEMEHT. B CBS3M C 3TMM TpOsIBIIEHUE MPH3HAKOB
HEJIOCTaTOYHOCTH CEPbl CXOAHO C NPU3HAKaMU Aa30THOTO TOJIOAAHUS — MOOJIEAHEHHWE M TOXKEITEHUE
nucTheB. Pa3BuTHE pacTeHM 3aMemIseTCs, YMEHBIIACTCS pa3Mep JIMCThEB, YIUTHHSIOTCS CTEOIH, JIMCThS U
YepeIKU CTAHOBSTCS AEPEBIHUCTHIMU.

Cepble NecHbIE TMOYBBI - THM TIOYBBI, C(HOPMHUPOBABIIUICS TOA JUCTBEHHBIMHU (Hallle) W XBOHHO-
JMCTBEHHBIMHM JIeCAMM B OCHOBHOM Ha JIECCOBHJHBIX ITOKPOBHBIX CYIJIMHKaX, KapOOHAaTHBIX MOpEHax B



YCIOBUSIX ~ KOHTUHEHTAJIBHOIO  KIUMaTa MpU  TNEPUOAUYECKHM  MPOMBIBHOM  BOAHOM  PEXUME.
XapaKTepU3yITCsS  BBICOKHMM  COAEp)KaHHEM OOMEHHBIX KAaTHOHOB, 3HAYUTEIBHOM  aKKyMYyJISIHEn
OpPTaHUYECKUX BEIECTB U JIEMEHTOB 30JIbHOTO MHUTAaHUS B BEPXHHUX TOPU30HTAX, OPEXOBATOM CTPYKTYpPOH,
KUCJIOW WM CIA0OKHUCIONW peakuued, OJaronpusaTHBIM TEIJIOBBIM W BOAHBIM PEXKHUMaMH, BBICOKOM
OMOJIOTHYECKON aKTUBHOCTHIO. IUIOMOPOAHBIM, TMOYBEHHBIH MPOQMIb (MOITHOCTH €ro moja Jiecom g0 150
cM, Ha namHe 10 200 cM) CpaBHUTEIBHO XOPOUIO BBIPAXKEH. MOJPA3AEsAIOTCS Ha MOATUIIBL: CBETIIO-CEphIE
(2,5 - 7% rymyca), cepoie (3,5 - 10%), TémHo-ceprie (5 - 16%). pacnpocTpaHeHbl B JIECOCTEITHON 30HE.
HanOOJbIINE TUIOMAAN B CCCp, TJ€ OHU MPOTSHYJIUCH MPEPHIBUCTOM MOJOCOH OT Kapmar 10 3alailKaibs.
pacmpocTpaHeHbl Takke€ B TOpax KaBKasa, anTas, casHa. BCTpEYarOTCsl B BEHIPHH, PYMBIHHUH, B CEBEpHOU
amepuke (IO TpaHULE NPEpUM U Jieca). 3HAYMTENIbHBIE IIJIOUIAJN CEpble JIECHBIE IOYBBI pacnaxaHbl U
UCTIOJNB3YIOTCSI B CEIBCKOM XO34WCTBE. HAa HUX BBIPAIIMBAIOT 3€PHOBBIE, KOPMOBbBIE, TEXHHUYECKUE,
OBOII[HBIC, TUIO/IOBBIE KYJIBTYphl, OPTaHU3YIOT KyJbTYpHBIE CEHOKOCHI M MAcTOMIIA. B JECHOM XO3SIMCTBE Ha
CEpBIX JIECHBIX MMOYBAX BBIPAIIMBAIOT IPOMBIIIJICHHBIE 1yOpaBhI.

CumMMeTpusi — CHUMMETPUYHOCTh pAaCHONOXKEHHUS OTACJIbHBIX YacTe M OpraHoB pacTEHUs
OTHOCHUTEJIBHO OMPEJEIIEHHOM OCH WM IUIOCKOCTH, MPOSBISIONIAsCS Kak BO BHEIIHEW (opme, Tak U BO
BHYTPEHHEM CTpOEHHUH. Pa3nuyaroT opraHbl M YacTH pacTeHUH C pajuanbHOW, OWIaTepalbHOW U
JIOP3UBEHTPAIBHOM CUMMETPHUEH.

CuHeprusm - mporecc NOCTYIUICHUS B KJIETKY W3 BHEIIHEH Cpebl MOHOB MUHEPAIBHOTO MHUTAHUS C
MIPOTHUBOIIOJIOKHBIMHU  3apsilaMd, B pe3yJbTaTe KOTOPOTO IPOUCXOIUT B3aUMHOE YCKOPEHHE TpaHCIOpTa
Ka)JI0r0 U3 HHX.

Cucrema 3emusenienusi - KOMIUIGKC — B3aMMOCBSI3aHHBIX ~ TEXHOJOIMHA, MEJIHMOPATUBHBIX U
OpraHU3allMOHHO-)KOHOMUYECKHX MEPOIPUSATHI, HampaBIeHHBIH Ha 3()()EKTUBHOE WCIIONB30BAHUE 3EMIIH,
BOCCTaHOBJICHHE U TIOBBIIICHUE IUIOJOPOJAUS IOYBBI, MOITYYEHHUE BBICOKMX M YCTOWYHMBBIX YPOXKAEB C.-X.
KYJBTYP.

Cuctema ymoOpeHHs - MHOTOJETHUH TIUIaH pacupeleNeHus YIOOpeHHH MeXAy KyJlIbTypaMu
ceBooOopoTa. CocTaBHasi 4acTh cHCTeMbl 3emuienenusi. OCHOBHAs IIEJIb CUCTEMbI YIAOOpPEHHS - MOITYy4YCHHE
IUTAHOBOM ypOXXKaHOCTH C.-X. KYJbTYp C HAaUMEHBIIMMM 3aTpaTaMd TpyJa M CPEJICTB, IOBBIICHHUE
TUTOMOPOIMSI  TOYBBL. [IpM  OOOCHOBAaHMHM CHUCTEMBI yIOOPEHUS YUYMTHIBAIOT HAPOIHOXO3SIHCTBECHHOE
3HaYeHHWE KYyJIbTYpbl, €& OHONOrMYecKHe OCOOCHHOCTH, TIIOYBEHHBIE W KIUMAaTUYECKUE YCIIOBHA,
4yepeioBaHue KyJIbTYp B CEBOOOOpOTE, BIIMSHUE YAOOPEHHMH Ha KadecTBO mpoaykimuu u ap. Cucrema
ynoOpeHusi MpeaycMaTpUBAeT ONTHMANbHBIE /03bl yAOOpeHHd (C y4y€ToM HX MocieneiicTBus), BpeMs U
CTIOCOOBI WX BHECEHUS, a TaK)Ke HAKOIUIEHHE B XO3SHCTBE MECTHBIX YHOOpeHHI (HaBO3, HABO3HAs JKMKa,
Topd ¥ 1p.), MpaBUIBHOE XpaHEHUE YAOOPHUTEIbHBIX MaTepuayioB M T. A. OOmiee KOIMYeCTBO YyAOOpeHMI
MOJT OTACIBbHBIE KYJIBTyphl BHOCSAT B OIWH WJIM HECKONbKO TpuémoB. CHcrema YIOOpEHHsI COCTOHT W3
OCHOBHOTO yJ0OpeHHs (NMPUMEHSIOT, KaK MpPaBUJIO, OCEHbIO IMOJ TIIyOOKYI0 BCHAIIKYy), TNPHUIIOCEBHOTO
yaoOpeHus (MCIONBb3YIOT MPHU MOCEBE) M TMOJKOPMOK pacTeHUH (BHOCAT B TedeHWe Bereranuu). CriocoObl
3a/lelIKi  yIOOpEeHUH M CPOKH BHECEHHUS TECHO CBS3aHBI C CHCTEMOW O0OpabOTKM TOYBBI, B palioOHAX
OpOIIaeMOro 3eMilefieNus - ¢ moiauBaMu. i MpaBHIBHON pa3pabOTKH CHCTEMBI yIOOPEHHUS WCIONB3YIOT
JaHHbIE O JEWUCTBUM M TMOCTENEHCTBUM yAOOpeHMH, TNONy4YeHHBIE B HAayYHO-HCCIIEI0BATEIbCKUX
YUPEKACHUSX, TIEPEIOBBIX XO3IUCTBAX, PE3YIbTAThI TeOrpa(pUIECcKOi CETH OMBITOB C yIOOPESHUSMH.

CucreMa MOHMTOpPHHIa 3eMejb — HaONIONEHHUS B JWHAMMKE, IPOBOJMMBbIC Ha HAYYHOH OCHOBE C
LENBI0 COACUCTBHSI OXpaHE 3eMellb JUIsl JOCTHKCHHS ONTHMAJIBHOTO 3KOJIOTHYECKOTO M AKOHOMHUYECKOTO
apdexTa, ¢ 00sM3aTETBHBIM MPOTHO3UPOBAHUEM MPOBEJICHHUS MEJIMOPATUBHBIX M JAPYTHMX MEPONPUSATHHA IO
YIYUILIECHHUIO CeJIbCKOXO035IMCTBEHHBIX YTOIHIA.

Ckapudukanus — MpHEM, YCKOPSIOUIMHA MpOpacTaHHWEe TBEPABIX CEMSH; COCTOMUT B HAHECEHUU
[apanuH Ha CEMEHHYI0 KOXypy Oe3 MOBpPEXKICHHS 3apojbllia IyTeM MEPEeTUPAHUs CEMSIH C TIECKOM WA
TOMYEHBIM cTekJoM. Ckapudukanus yiaydmiaeT IOCTYH BHYTPb CEMEHM BOABI M BO3/AyXa, HEOOXOAMMBIX
JUTSL TIPOpacTaHUS.

Ckener MOUYBBI - COBOKYMHOCTh MEXaHHYECKHUX 3JEMEHTOB MOYBBI pa3mepoM Oomee 1 mMMm. DT1o
HEOPTraHWMYECKUIT KOMIIOHEHT, 00Opa30BaBIIMICS W3 MATEPHHCKOH TOPOIBI B pPe3yJbTaTe €¢ BHIBETPHBAHMS.
MusnepanbHble (parMeHThl, 00pa3ylolre BEIIECTBO MOYBEHHOIO CKeJleTa, pa3jiMyHbl - OT BaIyHOB U
KaMHeH JT0 IeCUaHbIX KPYIHHOK.

CroxxHocMelIaHHble  YJIOOpeHHs - TNPOAYKT 00pabOTKM TOTOBBIX  yIOOpPEHUH aMMHaKoM,
aMMHaKaTaMHl ¥  KHCIOTaMH C TIOCIEAYIOUIeW TpaHyJsued. BpImyckaloTcss ¢ pa3JIHYHBIM
COOTHOIIIEHUEM THUTATEIbHBIX BELIECTB C MX 00 mHUM coiepxaHueM oT 25 no 50%. CroxxHOCMelIaHHbIe



IpaHyJIMpPOBaH "Hble YJOOPEHUs MOYKHO HCIIOJIb30BaTh IOJI BCE KYJBTYPbl B OCHOBHOE M IPUIIOCEBHOE
BHECEHHUE.

CrnoxHble ynoOpeHHs - MOJIy4aloT B €IMHOM TEXHOJIOTMYECKOM LHUKJIE B Pe3yJbTaTe XUMHUYECKOTO
B3aUMOJICHCTBHS MCXOIHBIX KOMIIOHEHTOB. IIpu 3TOM B KaKI0M MOJIEKYJIE U IpaHyJIe COAECPKUTCS J1Ba WIH
TPH MUTATEIBHBIX DJIEMEHTA.

CMmenianHble yAOOpeHUs - NOIY4YalOT IIyTEM CMEIIEHUS TOTOBBIX TYKOB HENOCPEJICTBEHHO B
XO03MCTBaxX WJIM Ha 3a7BOAAX. bojee mepcrnekTHBHO 3aBOACKOoe mpurorosieHue. [Ipu cocraBneHun cMmecein
B XO34HCTBaX HEOOXOAMMO COOINIIOJATh OIpeeNieHHbIE MpaBuia. HapyiieHnne ux BeneT K OTPHUIA TEIbHBIM
HOCJIEZICTBUSIM - IOTEpEe MHUTATENIbHBIX BEILIECTB, NMEPEXOJY UX B TPYAHOYCBOSEMYIO (OpPMY, OTCHIPEBAHMIO
CMeCeH, 3aTpyAHSAIOIIEMY HX pacceB M ap. Jlydme BCEero roTOBUTh CMECH HEINOCPEACTBEHHO IEpeN
BHECEHHUEM B II0YBY.

ConeycToiunBOCTh,  (TaJOTOJIGPAHTHOCTH) -  YCTOMYMBOCTh  PAaCTeHMH K  TIOBBIIICHHOM
KOHIICHTpAIIMK COJe B mouBe WM B Boje. Cpeam KyIbTYpPHBIX PACTEHUN HACTOSIIMX TaJOPUTOB HET.
XJIOMYaTHUK, SYMEHb, JIIOIIEpHA, caxapHas CBEKJIa, BUHOTPaj, MaclivHa, (UHUKOBas MajbMa, MOMHIIOP,
apOy3 007a/al0T TOBBINICHHOW CO-JICYCTOWYMBOCTBIO; KYKYypy3a, JIeH, OBEC, Ipeurxa, MEepPCUK, JHMOH,
NIICHNUIIa — MOHWKEHHOM; MArKas MIIeHHla ycroiuuBee TBepaoi. CoyeyCTONYMBOCTH 3aBUCHT OT (ha3bl
pa3BHUTUSI PACTCHHU — BCXOBI CTPAJNAIOT CHUJIbHEE, YeM B3POCIbIC PACTCHHS, 3aJCPKUBACTCS MPOPACTAHUE
cemsiH. UeMm crapiiie pacteHue, TeM O0JIbIIe YCTOWIUBOCTD.

Conoma - cyxue cTeOH 371aKOBBIX M OOOOBBIX 3€PHOBBIX KYJIBTYp, OCTAIOIIMECS TOCie 00MOJoTa, a
TaKkKe CTeOJIM JApYruX pacTeHWil, OCBOOOXIEHHBIE OT JIMCThEB, COLBETUH, ceMsH. SIBisercs
JOTIOJTHUTENILHBIM PE3€PBOM OPTaHWYECKHUX YIOOpCHUH, MPUMEHEHHE KOTOPOH MOBBIIIACT IUIOAO0 "POIME
NaxXOTHBIX 3€MeNb M TOJJAepKUBAaeT Oe3AePUIUTHBIN OanmaHc Trymyca M HHUTATEIbHBIX SJIEMEHTOB.
TpaguuuoHHBIMU CIIOCOOaMU TOJATOTOBKH COJOMBI K HCIOJIB30BAHUIO Ha YAOOpPEHUE SIBISIOTCS TMONyYeHUE
MOJICTUJIOYHOTO HaBO3a, a TaKXe MPOM3BOACTBO KOMIIOCTOB, TJI€ COJIOMa CIIY>)KUT OJAHMM M3 KOMIIOHEHTOB
M XOpPOIIMM BIAro-TMOTJIOMIAONINM MaTepHaaoM i OECHOJCTHIOYHOrO HaBo3a M momera. KommdecTBo
COJIOMBI JJII HEMOCPEACTBEHHOr0 MPUMEHEHHsS Ha YIOOpeHHus ompesensercs Mo pesyjibTaraM OanaHca,
KOTOpBI HEOOXOAMMO TPOBOIUTH B KAXKIOM KOHKPETHOM XO3SHCTBE, T.€. MO Pa3HUIE MEXKAY OOIIUM
BBIXO/IOM COJIOMBI U MOTPEOHOCTHIO B COJIOME Ha KOPM >KMBOTHBIM, Ha MOJCTUIKY, JUISl TPUTOTOBJICHHS
KOMTIOCTOB, IS YKPBITUSL OYPTOB M IPYTHX JJIS XO3SMCTBEHHBIX HYKI.

CopT - COBOKYITHOCTh pAacT€HUHM, CO3/aHHAs B pe3yJbTaTe CEJIEeKIMH M o0yajgarouias psijaoM
MIPU3HAKOB, MEPEAAIOIINUXCS TI0 HACIEACTBY.

ComBeTre - Tpynma [BETKOB, PACIONOKEHHBIX B OIMPEIEICHHON CUCTEME M XapaKTePU3YIOIIMXCS
TEMU WM MHBIMUA OMOJIOTHYECKUMU OCOOEHHOCTSIMHU.

Crenugpuyeckue TyMyCOBBIE BEIIECTBA -  TEMHOOKPAIIICHHBIE OPTaHUYECKHUE COCAMHCHUS,
BXOJSIIIIIE B COCTaB Tymyca M oOpasymroliuecs B mpoiecce TyMU(PUKALUW PACTUTEIBHBIX M KUBOTHBIX
OCTaTKOB B ITOYBE.

Criocob cyxoil MuHEpaau3allid OCHOBAH HA IMOJHOM Ppa3JIOKEHUH OPraHWYECKUX BEIIECTB IMyTeM
ckuraHus mpod pacTeHuil B My(heIbHON TIedn MPH KOHTPOIUPYEMOM TEMIIEPATYPHOM PEXKUME.

Cpena, cpema oOuTaHuMs — BCEe Tella W sBJICHHUS (MPUPOTHBIE M AHTPOINOTEHHBIE), C KOTOPHIMU
OpPraHM3M HAaXOAWUTCS B TPSAMBIX WIM KOCBEHHBIX B3aumMooTHomneHusx. Cpema BKIIOYaeT Bce
sKosoruueckue (aktopel (B T.4. aOMOTHYECKHE, OMOTHYECKME W aHTpororeHHeie). CHHOHUMBI —
KHU3HEHHAs cpefia, SKOJIOTuIecKas cpesa.

CrapeHne — 3aKOHOMEpPHBIM TIPOLIECC BO3PACTHBIX HM3MEHEHUM OpraHu3ma, Beayluid K
MpeoONaJaHui0  JASCTPYKTUBHBIX SBJICHUI, CHIDKCHUIO aJlalTAIIMOHHBIX BO3MOXKHOCTEH, YBEIHMUYEHUIO
BEPOATHOCTU  cMepTH. [lepBUUHbIE MEXaHU3Mbl CTapeHHUsS CBSI3aHbl C HM3MEHEHHEM  COCTOSHHS
TeHETUYECKOro ammapara KIeTKA. JTO, C OJHOM CTOPOHBI, pealu3alvs COOTBETCTBYIONIETO OJIOKa
MpOrpaMMbl pa3BUTHUSA, C JAPYroll — pe3yibTaT MOBPEXKICHUS IeHETHMYECKOro ammapara B XOJleé OHTOreHe3a,
HapyIIeHHUs] €ro PeryJslud, TOSBICHUS W HAKOIUICHUS OIMMMOOK B CHUCTEME XpaHEHHs U pealu3aluu
reHernyeckoir wHGopmammu. Crenudrka MHOTOKJICTOYHBIX PACTEHUH COCTOMT B TOM, YTO CTapeHHE
KJIETOK, TKaHEeW U OpPraHoB HE BEJET K CTAPCHHIO BCETO OpraHu3Ma cpaly. B TeueHue XKM3HH OJTHOBPEMEHHO
C OTMHUPAHHEM OPTraHOB y pacTEeHWW HAECT WX HOBOOOpa3oBaHWE (JTMCTOMNAJ, KOpPHEIaJ, OmNaJeHHue BETBEU
KOMIIEHCUPYIOTCS POCTOM HOBBIX).

Crenenb ryMu(HKAIMF OPTaHUYECKOTO BEIECTBA - OTHOIICHHE KOJHMYECTBA YTJIEPO/a T'yMYCOBBIX
KHCIIOT K 00IIeMY KOJIMYECTBY OPTaHUYECKOTO yTiepo/ia MOYBkI, BEIPAXKEHHOE B MACCOBBIX JOJSIX.



CreneHb HACBHIIIEHHOCTH IIOYBBI OCHOBAaHUSIMU - OTHOIIEHHE CYMMbl OOMEHHBIX KAaTHOHOB U
THJIPOJIMTHYECKONW KHUCIOTHOCTH TIOYBHI, BhIpakeHHOe B %. Hambonee TOYHO cTeneHb HACHIIIEHHOCTH
OCHOBAHHMSIMH MOXXHO ONPENENUTh Yepe3 cyMMy OCHOBHbIX kaTuoHOB (Ca, Mg, K), HemocpencTtBeHHO
OIpENIETICHHBIX B HEHTPAIbHO-COJIEBBIX BBITSKKAX, U BEIU UMHY €MKOCTH kaTHoHHoro odmena (EKO). Mx
COOTHOILIE "HHE B MIPOIIEHTaxX OyAeT MPeICTaBIATh COOON CTENEeHb HAChI "IIIEHHOCTH MTOYB OCHOBAHHSIMH.

Crpatudukanuss — npueM, YCKOPSIOIIMN pa3BUTHE CEMSH U IOJMyYE€HUE IPOPOCTKOB; COCTOUT B
NPEABApPUTEIbHOM BBIICPKUBAHUM CEMSIH IPU HU3KOW IOJIOKUTEIBHOM TeMIlepaType BO BIAXKHOM
cyocrpare. Crpatuukanusi BBI3BIBACT 3aBEPIICHHE PA3BUTHS 3apOJbIIIa CEMEHH, pPa3pbIXJICHHUE €ro
TBEP/IbIX MTOKPOBOB, pa3pyllIeHHEe HHIHOUTOPOB, YTO 00ECIIEYNBAET APYKHOE MPOPACTAHUE.

Ctpecc — WHTErpalbHBIA HECTICIM(PUUECKHA OTBET pACTCHHsI Ha IOBPEKIAIONICe JCHCTBHE,
HaNpaBJICHHBI Ha BBDKMBAHHE OpPraHM3Ma 3a CYeT MOOMIM3aluMu U (POPMHUPOBAHMS 3AITUTHBIX CHCTEM.
Crpecc Kak peakiusi OpraHu3Ma Ha HEOJIaronpUsATHOE BO3JACHCTBHE MPOXOAWT B Tpu (a3el: 1) mepBUUHAs
CTpeccoBasi peakiius, 2) ajanraius, 3) UCTOLEHUE PECYpCOB HAaE)KHOCTH.

Crpeccop (cTpeccopHblii (hakTop) — CHIIBHOACHUCTBYIOIIMI (DaKTOp BHEWIHEH cpeabl (BBICOKAs U
HU3Kas TeMIlepaTypa, HEIOCTaTOK KHCIOopoaa, ACGUIUT BOJbI, 3aCOJICHHE M 3ara3oBaHHOCTb CPEIbl,
MOHU3UPYIOIINE M3ITy4YeHUs,, UHPEKIMH U Ap.), CIIOCOOHBIA BBI3BATh B OPraHU3ME IMOBPEXKICHHE WIH JIaxke
cMepTb. CMepTh HACTyNaeT, €CiIu IMOBpeXxaarouiee JEHCTBUE CTpeccopa IPEBOCXOAWUT  3alIUTHbBIC
BO3MOKHOCTH OpPraHu3Ma.

Crpykrypa nouBenHoro mnokposa (CIIII) - 3akoHOMepHOE NMPOCTPAHCTBEHHOE pa3MEIleHUE MOYB Ha
HEOONBIINX TEPPUTOPHUSIX, BBISBIIEMOE TPU JETAIHLHOM KapTorpadMpOBaHWM HX MOYBEHHOTO IOKPOBA MU
00pa30BaHHOE MHOTOKPATHBIM MOBTOPEHUEM OJHOIO WJIM HECKOJBKUX PAa3JIMYHBIX OCHOBHBIX 00pa3yroIIMX
e DIEMEHTOB - MOYBCHHBIX KOMOHMHALMM, KaxIas M3 KOTOPBIX COJEPKHUT BCE IMOYBHI, SBISIOLIHECS
komroHeHTamu CIIII ¢ xapakTepHbIMU JU1s1 HIX B3aUMOCBS35IMU.

CrtpykTypa mMOuYBBl - (DU3MUECKOE CTPOCHHE TBEPIOM YacTH M TOPOBOIO MPOCTPAHCTBA TOYBHI,
o0ycioBIeHHOE pa3MepoM, (OpMOM, KOIUYECTBEHHBIM COOTHOILICHHWEM, XapaKTepoOM B3aUMOCBSI3U U
pacnoiIokKeHHeM Kak MEXaHUYECKUX AJIEMEHTOB, TaK M COCTOSIIMX M3 HUX arperaTos.

Cynbdar ammonust (NH4)2S04 - comepxur 20,5% a3zo—ta u 24% cepol. Kpucrammmdeckuit
MOPOIIOK OeJoro, Cepo—To, 3eJIEHOBATOTO WM KedToro npera. [lomydaercss B Buae MOOOYHOro MPOIYKTa B
XUMUYECKON U KOKCOXMMHYECKOM IPOMBIIUICHHOCTH IIyTEM HEUTpaJIU3alUd CEPHOM KHUCJIOTBI aMMHAKOM.
dusnonorudecku kucioe ymoopenue. s HeWrpanusanuu 1 T cynbdata ammonms Ttpebyercs 1,0-1,2 1
CaCO3, onHako, yuyuThIBas, YTO B HACTOSILEE BPEMs KHC-JIOTHOCTh TOYB IIPAKTHUUECKH ONTHUMM3HpPOBaHA,
TO B ar poXUMHUYECKOM IUIaHE 3TO HE HUMeeT OOJbIIOro 3HayeHus. B accopTMeHTe MHHEpalbHBIX
ynoOpeHuil cynbdaT aMMOHHS PEKOMEHJIYeTCsl MPUMEHATh B IEPBYIO odepeab Moj Kaprodenb, T.K. U3
Bcex (OopM a30THBIX YIOOpPEHUN OH CHO"COOCTBYET HAMMEHBIIEMY HAKOILJICHHIO HUTPATOB B KIyOHsX, a
TaKXe MO/ KyJIbTYpPbl, TpEOOBATENLHBIEC K CEPE - O3UMBIN U SIPOBOM paric, Tpednxa u JIp.

Cynbdar xanus, cepHokucibii kanuid (K2SO4) - 6ec—xyopHOoe KaauitHOE yJI0O0pEeHHE, COIEPKHUT OT
46 nmo 52% K20. BrimyckaeTcs B BHIE MEIKOKPUCTAJUIMYECKOTO TIOpOIIKa O€JI0ro, CepoBaToro WU
xenroaroro 1Beta. OO0—nagaer XopomnMu (GU3NYECKUMHU CBOMCTBAMH: HE TUTPOCKONHUYEH, HE
ciexuBaercs. B accopTUMeHTEe MHHEpalbHBIX YAOOpPEHUH IUTaHUpYeTCsl Mo Haubojee OT3bIB UMBbIC
KYJbTYpBI - FPEYUXY U OBOIIY.

CymMma OOMEHHBIX KaTHOHOB B MTOYBE - 00I[ee KOJIMYECTBO OOMEHHBIX KATHOHOB B TIOYBE.

Cymepdboc - HOBbIM Bua ¢ochopHbIX ymoopenuid. IIpo—m3BoaAMTCS MO 3HEProcOEperarmum
TEXHOIIOTUSAM. Y00peHue monydatoT Ha ocHoBe ¢ochopuros. Cymnepdoc comepxkut 41-44% P20O5 B TOM
yucne 18,9% Bonopactsopumoii P205.

Cynepdocdar nsoitnoi rpanynupoBanubiii (Ca(H2PO4)2 x H20) - comepxur 43-49% P205. B
OTJIMYME OT MPOCTOTO ABOMHOM cymepdocdar He comepkut rumc. [lo BHenIHe My BHy HE OTJIMYAETCS OT
IIPOCTOrO0  rpaHyiaupoBaHHoro  cymepdocdara. Ilpumensercs Ha  Bcex  HoyBax  IOA  Bce
CeNbCKOXO3sIiicTBEHHbIE  KyNbTyphl. Ilo arpoxumuyeckoit >QQexk"THBHOCTH MPOCTOH U JABOIHOM
cynepdocdarbl paBHOLICHHBI.

Cymnepdocdar npocroii (Ca(H2PO4)2 x H20 + 2CaSO4 x 2H20) - comepxut 19-21% ddocdopa
(P205) mpu pou3BOJICTBE W3 amaTUTOBOrO KoHIeHTpaTa U 14-16% - u3 docho—puros, no 40% cynsdara
kanpuus. lIpencraBiser Mopomok CBETIO- U TEMHO-CEPOro I[BETa, TMIPOCKONUYEH, IIOXO Pac CEUBAETCS
MPU BBICOKOW BJIQXKHOCTHU. BBICTPO CBS3BIBAETCS MOYBOM M MOCTEMEHHO MEPEXOAUT B MAIOAOCTYIHYIO IS
pacteHuii popmy, 0COOEHHO Ha KHCIBIX MOYBaX, OOraThIX MOJYTOPHBIMH OKHCIAMU QJIOMUHUS U Keje3a.



I'panynsanus yMeHbIIAET MOBEPXHOCTHBIM KOHTAKT cymnepdocdara ¢ MOYBEHHBIMH 4YacTUIAMM, YTO
3amemisier mepexox ¢ocdopa B TPYAHOPACTBOPUMBIC COeNMHEHUS. [ paHyIMpOBaHHBIA  MPOCTOM
cynepdocdar nmyurie UCHONb30BaTh I PAAKOBOTO BHECEHMS NPH CEBE, B 3TOM Clydyae OKYNaeMOCTh €ro
0 CpaBHE HUIO C pa30pocHbIM crocobom BospactaeT Ha 30-35%. Cymepdocdar mnpocToii
IIOPOUIKOBHUIHBIM MO>KHO IPUMEHSTH 10T BCE CEIBCKOXO03SMICTBEHHBIE KYJIBTYPBI.

TBepaas yacTh IMOYBBI - COBOKYIIHOCTH BCEX BMJIOB YacTHIl, HAXOJSALIMXCS B IIOYBE B TBEPAOM
COCTOSIHUU IIPU €CTECTBEHHOM YPOBHE BJIAKHOCTH.

Tepmornieprogu3M — peaklids PAcTEHUN HAa NEPUOAMYECKYI0 CMEHY IOBBIINIEHHBIX M TOHM)KEHHBIX
TEMIEpaTyp, BBbIpaXKamIlascd B H3MEHEHMHM IPOLECCOB pOCTa MW Ppa3BUTHA M CBA3aHHasg C
NPUCIIOCOOJICHMEM OHTOTeHe3a K M3MEHEHHUSIM BHEUIHHMX YCJIOBHH. Pa3nmuuaroT CyTOYHBIH U CE30HHBIN
TEPMOIEPUOIU3M.

Tun moYBBI - OCHOBHAsE KJIACCU(UKAIMOHHAS EIMHUIA, XapaKTepuzyemas OOIIHOCTBIO CBOMCTB,
OOYCJIOBJIEHHBIX ~PEXMMaMU U IpoLleccaMM I0YBOOOpa3oBaHUS, U E€AMHOW CHUCTEMOM OCHOBHBIX
FE€HETUYECKUX TOPU30HTOB.

TkaneBass JUArHOCTUKA - MpPeayCMaTpPUBACT  OINPEICICHHE  COJACPKAHMS  HEOPraHUYECKUX
COEMHEHHUI HUTPaTOB, (pocdaToB, cynb(aToB, Kaaus, MarHus U T. A. B TKaHAX WIH BBITSIKKE U3 PACTCHUU.
Ona oOecrnieunBaeT OBICTPBI KOHTPOJIHh MUTAaHUS PACTEHUH M OCYIIECTBISACTCS C TIOMOIIBIO TOJEBBIX
NOPTATUBHBIX MPHUOOPOB, OCHOBaHA Ha aHalIM3€ CBEXUX Npod pacTeHUl Ha coaepkKaHue B HHUX
XUMHUYECKUX HJIEMEHTOB.

ToBapHass mnpoayKUMs — 4YacTb BaJOBOM MPOAYKIMH, MPOU3BEIEHHAs s peaju3aluud U
COOTBETCTBYIOIIASI KAUECTBEHHBIM TPEOOBAHUSM [Tl TAHHOTO BUA PO TYKITHH.

Tpancnupanus - ucapeHue BoJibl PaCTEHUEM.

TonepanTHOCT - 1) CHOCOOHOCTH PACTEHHH COXPAHATH JKU3HEAEATENILHOCTh B YCIOBUSX H30BITKA
JIEeMEHTa B OKpYyXawled cpene (mouBe); 2) YCTOWYMBOCTh JKHUBBIX OPraHU3MOB K JCHCTBHUIO
HEOJIaronpHUsITHBIX (PAKTOPOB BHEIIHEH Cpefbl. B WX umcie MOTryT OBITh BBICOKAsSh M HHU3Kas TEMIIEpaTypa,
HEJIOCTAaTOYHOCTh WM HW30BITOK BJIAaru, HEONAronmpUATHBIM ypOBEHb W PEXHUM OCBEIICHMS, MOBBIIICHHAS
KOHIICHTpAIUs COJIeH, YTrIeBOJAOPOAOB W T.A. JlMama3oH MeXAy MHUHUMAIbHBIMH W MaKCUMaJbHBIMU
YPOBHSIMH yCTOMUMBOCTH K KaKOMY-TMOO (pakTopy coCTaBisieT Mpenen ToJlepaHTHOCTH. B Hambonee
00IIeM MOHMMAaHUU TOJEPAHTHBIMU CUYHTAIOT OPTaHU3MBI, YCTOWYMBBIC K HEOJArOMPHSITHBIM H3MEHE "HUSM
cpensl. JluMuTupyromiee BIUSHUE MaKCUMyMa M MUHUMYMa 3KOJOTHYECKOro (pakTopa MoMydnsio Ha3BaHUE
— 3akoHa tonepantHocty [lendopna.

Topd - 310 pactuTenbHas Macca, pa3iOXKHBIIAACA B PAa3HOM CTENEHH B YCIOBHSIX HM30BITOYHOTO
YBIOKHEHUS W HEIOCTaTKa BO3yXa, KOTOpas COCTOMT U3 HETYMH(DHUIIMPOBAHHBIX PACTUTEIHHBIX OCTATKOB,
MeperHoss U MUHEpanbHBIX coenuHeHuil. Tun topda ompenensercss ycrnoBusiMu ero ooOpazoBa—Hus. llo
yCIOBUSAM 00pa3oBaHHUs TOP(QSAHBIX O0JIOT 100BI"BaeMbIi TOpd MAETUTCA HA TPH TUIA: BEPXOBOH,
HU3UHHBIA W TiepexoaHblidi. BepxoBoii Topd oOpa3yercs Ha BO3BBIINICHHBIX JJeMEHTaxX penbeda u3
C(arHOBBIX MXOB, MyIIHIBI, Oarylb"HUKOB M JPYIHX pACTCHUH, KOTOPhIE OTIUYAIOTCS MAajoi
TpeOOBATEIBHOCTHIO K YCJIOBUSM NHUTAaHHUS W YBIaXHEHUA. HU3WHHBIA TOp( BO3HHK B TOHMKEHHBIX
ydacTkax penbeda moj BIUSHHEM TPYHTOBBIX BOZA. B ero obpazoBaHMM y4acT BYIOT THITHOBBIE MXH, U3
TPaBSIHUCTBIX PACTEHUH - OCOKHM, TPOCTHUKHU, XBOILIHU; U3 JPEBECHBIX - OJbXa, Oepe—3a, ejb, COCHA, UBA U
JIpyrue BIaroioOuWBble U TpeOoBaTeNbHbIE K MUTAaTENbHBIM BEIIECTBAM pacTeHUs. BaxHbIMU
MOKa3aTeJIIMU TIPU  ONPEJEICHUH CIOCOOOB HCIIONB30BaHUSI TOopda B CEIbCKOM XO3MWCTBE SBISIOTCA
KHCIIOTHOCTh,  BIIATOEMKOCTb ¥ MOTJIOTUTENbHAs  CIOCOO0HOCTh  Topda. OCHOBHBIM  CHOCOOOM
WCIIONB30BaHUsl Topda B CEIbCKOM XO3SIICTBE SBJSIETCS €ro KoMmmoctupoBaHue. B HeOombiimx
KOIMMYecTBaX TOpJ MOXKeT OBbITh UCHONB30BAH HA TMOACTWIKY U HW3TOTOBIICHHWE CHEIHalb "HbIX
yIOOpUTENbHBIX CMEcel, a TakkKe B KadecTBe Myjbud. HemocpencTBeHHoe ucmoib3oBaHue Topda Ha
ynobpenue 6e3 mpeaBapuTeIbHOrO KOMIIOCTUPOBAHUS HE JIOITYyCKAeTCsl.

TouHoe 3emuienenue - OOWH M3 CHOCOOOB IO MHTEHCU(HUKAIIMU CEIBCKOrO XO03sKcTBa. B OCHOBE
Hay4YHOM KOHIIENIIMU TOYHOIO 3€MIICIENUs JIeKAT MPEJCTaBICHUS O CYLIECTBOBAaHMU HEOJHOPOJHOCTEN B
npezenax ogHoro moss. JIJisi OleHKH W JETEKTUPOBAHMS 3TUX HEOJHOPOIHOCTEH HCIOJIB3YIOTCS HOBEHINIHE
TEXHOIIOTUH, TaKue Kak cucTteMbl TiobanbHoro mnosunuonupoBanus (GPS, T'JIOHACC), cneuuanbHbIC
TaTIUKHA, ad3pO(QOTOCHUMKH W CHHUMKH CO CIIyTHHKOB, a TakKe CICIHATbHBIC TPOrpaMMBbl IS
arpoMeHe/pkMeHTa Ha 6aze reouHpopmannonabix cucteM ([TMC). CobpanHble TaHHBIE UCTOIB3YIOTCS IS
0oJiee TOYHOM OIEHKH ONTHUMYMOB IUIOTHOCTH BBICEBA, pacyéTa HOPM BHECEHHUs YIOOpPEHUH M CPENCTB
3amuThl pacteHuit (C3P), Oomee TOYHOTrO NpeaCKa3aHUs YPOXKAHHOCTH M (PUHAHCOBOTO IUIAHWPOBAHUS.



JlanHas KoHuUenuus TpeOyeT o00sf3aTeNbHO NPUHMMATh BO BHUMAaHHME JIOKaJIbHbIE OCOOEHHOCTH IOYBBI U
KJIIMMAaTUYECKUE YCIOBHsA. B OTHENBHBIX CiydasgxX 3TO MOXET IO3BOJIUThH JIETYe YCTAHOBUTH JIOKAJIBHBIC
HNPUYMHBI 00J€3HEN WIN YIUIOTHEHUH MOYBBI.

TpaHCHOPTHBIII  HMCTOYHUK  3arpsi3HEHUS  IOYBBI - HCTOYHHMK 3arpsi3HEHUs IOYBHI,
00YCIIOBJIEHHBIN 3KCILTyaTalliel TPaHCIIOPTHBIX CPE/ICTB.

Tspkenble MeTauibl - TPyNNa XUMUYECKUX AJIEMEHTOB C aTOMHOM Maccoi cBbime 50 aT. eaIuHUI] U
IUIOTHOCTBIO Oosbiie 5 r/cMm3; copepxutT Oonee 40 XMMUYECKHUX 3JI€MEHTOB, B TOM 4YHCJE CBHUHEL, LIMHK,
KaJMH, pTyTh, MOJHOJICH, MapraHel, HUKEIb, OJOBO, KOOAIbT, TUTaH, Me/ab, BaHaaui. CeleH W MBIIIbIK
[0 psiAy CBOWCTB M CTENEHM TOKCHMYHOCTH OJIM3KO MPHUMBIKAIOT K TPYIIE TSHKENbIX METaIoB. TspKenble
MeTauibl  00JaaloT BBICOKOH CHOCOOHOCTBIO K MHOTOOOpPA3HBIM XHMHUYECKUM, (U3UKO-XUMUYECKHM U
OMONIOTMUECKUM  peakuusM. MHOrme M3 HUX HMEIT [EePEeMEHHYI0 BaJeHTHOCTb M Y4YacTBYIOT B
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCAX.

VBsimaHue pacTeHuid — 0OJe3Hb, XapaKTEpU3YIOIIAsACs MOHUKAHUEM pa3IMYHBIX OPraHOB PACTEHUH,
YTO CBSI3aHO C MOTEpPEN Typropa.

YrneBoasl - obliee Ha3BaHHE OOIIMPHOTO KIACCA TNPHPOIHBIX OPraHMYECKHX COEIHMHEHHIL.
Has3BaHue npoucXoguT OT CJIOB «Yrojb» M «BOAA». YIVIEBOIbI SIBJIAIOTCS OPraHUYECKMMM BEIECTBAMU,
CoZIep KalllUMU HEPa3BETBJICHHYIO LIENb U3 HECKOJIbKUX aTOMOB YIVIEPOAd, KapOOHWIIBHYIO TPYIILY, a TaKKe
HECKOJIBKO THJIPOKCWIBHBIX TpYyNI. YTJIEBOABI COCTABISAIOT OCHOBHYK) YacTh IIMIIEBOIO palHdOHA H
obecnieunBaoT 50% ero sHeproueHHocTd. CrenoBaTeNbHO, YIVIEBOJbl - OCHOBHOH IOCTaBIIMK SHEPTUU
JUIsl OpPraHu3Ma.

VY3KOpSAHBIN TOCEB — PSIIOBOM MOCEB ¢ MEXAYpsAabsIMU MeHee 10cm.

YkopeHeHue - mporecc o0pa3oBaHUS KOpHEH M3 TKaHEW BTOPHUYHOTO IMPOUCXOXKACHUS KaKoH-THO0
4acTH, OTACJIECHHON OT MAaTEPUHCKOr0 PACTEHUS WIH HE OTACIECHHON OT HETO.

VYIUJIOTHEHHBIN IIOCEB — BBIPALIUBAHUE B MEKIAYPSAIbAX CEIbCKOXO3SIMCTBEHHOW KYJIBTYpBI IPYroi
KYJBTYpHI (YIIOTHSIOIIIEH).

YpoxkallHOCTh — KOJMYECTBO MPOAYKIIMU PpACTEHHEBOACTBA C €IMHHUIBI TOCEBHOW IUIOMIAIH.
Bripaxaercs B 1/ra nim Kr/m2.

deHonornyeckue HaOMIOACHUS — HAOJIOIEHUS 32 CE30HHBIMH SIBICHUSIMH U MpPOIECCAMH B KHU3HU
pacTeHH U NpeICKa3aHue CPOKOB UX HACTYIUICHHMS.

®enonornyeckue (aspl - Ga3pl pa3BUTUS PACTEHUH, IOCIeIOBaTeIbHAs CMEHa OHOJIOTHYECKOTrO
pa3BUTUSl pAcTEHUH B TOAUYHOM IMKJIE, BBIPAXKAIOMIASACAd KaK BO BHEIIHUX, TaK M BO BHYTPEHHHUX
(bM3HOTOTHIECKUX ) H3MEHCHHUSIX.

@UTOrOPMOHBI — (PU3UOJIOTMYECKH AKTHUBHBIC OpPraHWYECKHE COCIMHEHMs, JEHCTBYIOIIME B
HUYTOXKHO MaJIbIX KOJMYECTBAX KaK PEryJIATOPhI POCTa U Pa3BUTHSI.

@uroHIMIBl — OWMONOTMYECKH AaKTHUBHBIE BEIECTBA, OOpa3yeMble PACTCHUSMH U MOJABIISAIOLINE
POCT U pa3BUTHE OaKTepui, rprOOB, MPOCTEHIINX U HEKOTOPHIX BUPYCOB.

YnoOpeHus: - OpraHM4eckue ¥ HEOpPraHMYECKHE BEIECTBA, COJACPIKAIIME DJIEMEHThl MUTAHUS
pacTeHUi WM MOOWIM3YIOLIUE NMUTATENIbHbIE BELIECTBA MOYBBL. B 3aBUCMMOCTH OT XMMHYECKOIO COCTaBa
MOJPA3JENIAIOTCS Ha OpraHndeckue yAoOpeHHus (HaBO3, KOMIIOCTBI, 3€JlE€HOE YIOOpeHue | Jp.) Hu
MHUHEpaJgbHble  ynoOpenuss  (a3oTHble, ¢dochopHbIE,  KAIMHHBIC, KOMIUIEKCHBIC,  H3BECTKOBBIC,
MHUKPOYJI0OpeHHs), OT BO3JCHCTBUS HA MHUTAHHE PACTEHUH - HA MPsAMBbIE U KOCBEHHBbIC. BBIIENAIOT Tarxke
OakTepuanbHble ynoOpeHHs. YI0OpeHHs TOdy4daeMmble HEMOCPEACTBEHHO B XO3SIMCTBAaX, HA3bIBAIOTCS
MECTHBIMM, Ha XUMHUYECKUX MPEANPHUATUAX - HPOMBIIUICHHBIMUA. YA0OpEHHsS MOBBIMAIOT IJI0A0POIUE
1ouBbl (€€ MUTAaTeIbHBINA, BOAHBIN, TEIUIOBOW M BO3AYLIHBIA PEXHUMBI), YIydlIalOT XMUMHYECKUe, (HU3HKO-
XUMHYECKHe, (PU3MUECKHe W MHUKpPOOHOJIOrMYEeCKHe CBOWCTBAa. MHOTOKpAaTHOE BHECEHHME YIOOpeHHil B
O0ONBIIMX JI03aX W JApPyrue NPUEMBI OKYJIbTYpHUBaHMs TOYBBI (00paboTKa, TOCEB TpaB M T.II.) MOTYT
W3MEHUTh HAalpaBJIeHUE [OYBOOOPA30BATEIBHOIO Ipolecca M MPUBECTH K (OPMHPOBAHUIO HOBBIX
MTOYBEHHBIX OJTUIIOB - AaHTPOIIOI€HHBIX [TOYB, OTIIMYAIOLIUXCS BHICOKUM ILJIOJJOPOIHEM.

VieTpaguoneroBas paadanys - B YMEPEHHBIX [103aX OJIarOTBOPHO JIEHCTBYeT Ha OpraHU3M:
yCUJIMBaeT OOMEH BEIIECTB, MOBBIMIAET MMMYHUTET. YBenudeHnue YD-panuanuu BbI3bIBAE€T y pacTeHUM
nospexxaenuss JIHK, OenxoB u MemOpaH, W3MEHEHHMs BTOPHYHOIO MeTaboM3Ma, TpPaHCHHMpAalUd U
¢dboTrocuHTE3a, POCTa W pPa3BUTHUS, TPAHCIIOPTA BEIIECTB U JIbIXaHUS. YIbTpapHUOIETOBOE H3IIyYEHUE -
ONTUYECKOE M3IIyUEHUE; MOApa3JeNsIeTcs N0 JJIMHE BOJIH B BaKyyme: Ha KOpoTkue BosHbI — oT 10 mo 280
HM; cpeanue — oT 280 mo 315 vwm; gnmuHHBIE BONHBI — OT 315 n0 400 HM. 3amUTHBIE MEXAHU3MBI,
CHIDKAIOIIME MHTEHCUBHOCTh Y D-pajuanvi: HaJaUuue KyTHKYJIbI, SMUAEPMBI JINCTA, YMEHBIIEHUE BBICOTHI



pacTeHHs, yMEHBIICHHWE TIOBEPXHOCTH JIUCThEB, HAIWYKME BTOPUYHBIX METabOMUTOB  (OCOOCHHO
(h71aBOHOMIOB), TTOJTMAMUHOB.

YCTOWYMBOCTh PACTEHHI - CIOCOOHOCTh PACTEHHWH MPOTHBOCTOSTH BO3JCHCTBUIO SKCTPEMAIIbHBIX
(bakTopoB cpenbl (MOYBEHHAs W BO3IYIIHAs 3acyxXa, 3acOJIEHHE MOYB, HU3KWE TEMIIEpaTypbl U T.I.). DTO
CBOMCTBO BBIPa0OTaHO B TPOIIECCE 3BOJIIOIMU W TEHETHYECKH 3aKpenwioch. [Ipucymuii pacTeHUsSM TOT
WM MTHOM YPOBEHb YCTOWYMBOCTH BBISBIISICTCS JIUIIB MTPH ACHCTBUH SKCTPEMALHOTO (PaKTopa Cpe/ibl.

®a3pl pa3BuTHI — MOPQHOJOTHYESCKHIE MPOSBICHUS ITANlOB OHTOI'CHE3a, CBS3aHHBIC C IMOSBICHHEM U
pa3BUTHEM OTIEIBHBIX OpraHoB. Paznmmuaror ¢eHomormueckue ¢assl U (pa3pl HOPMUPOBAHUS 3a4aTOUHBIX
OpraHoB (OpraHoOreHe3) B aMKAIbHOW MEpUCTEME CTEOJIsI.

@denonornyeckue ¢Gaszpl  (heHodaspl) — TEPUONBI JKU3HU PACTECHUH, OTIMYAONIUECS YETKO
BBIPQKEHHBIMU MOP(OJIOTHIECKUMU H3MCHECHUSIMH pacTeHUi. Beinenenue ¢eHodas sBIsSETCS OIHUM U3
CIOCOOOB TMEPHONM3ALMM OHTOT€HE3a KOHKPETHBIX KyIbTyp. JlIsg MIIEHWIBI W SUMEHS pPa3iuyaroT
cienytone QeHodaspl: MpopacTaHWE CEMsIH, BCXObI, IMOSBICHHE TPEThEro JIUCTA, KYIICHUE, BBIXOA B
TpyOKY, KOJIOIICHUE, IIBETCHHE, ()a3bl MOJIOYHOM, BOCKOBOM U ITOJIHOM CIIEIOCTH.

depMeHTHI - cienudrueckre OETKOBBIE KAaTAIM3aTOPhI, MPUCYTCTBYIOMINE BO BCEX JKUBBIX KJIETKAX.
[Toutn Bce OMOXMMMYECKHE pPEAaKIUH, MPOTEKAIOIIMe B JIOOOM OpraHu3ME U B CBOEM 3aKOHOMEPHOM
COYCTAHWU COCTAaBISIONIME €ro OOMEH BEUIECTB, KAaTaIU3UPYIOTCS COOTBETCTBYIOIIMMHE (HDepMEHTAMHU.
Hampasnsast u peryiaupyss oOMeH BewlecTB, (epMEHThl WIPAalOT BaKHEHIIYIO pOJIb BO BCEX IIpoleccax
KHU3HEACSTCITHHOCTH.

OU3MOJIOTHUECKH YpPaBHOBEIICHHBIII pAacTBOp — IOYBEHHBIH pacTBOp, B KOTOPOM KaTHOHBI U
AQHUOHBI HAXOAATCS B ONTUMAJIbHOM COOTHOIIEHWH, YTO o0ecrmeunBaeT Haubonee d(HEeKTUBHOE
UCIIOJIb30BaHNE PACTEHUEM MUTATEIbHBIX BEILECTB.

®u3nonornueckuii  Bo3pact (BO3pacTHOCTb) — BO3PACTHOE COCTOSIHUE PACTEHHs, €ro 4YacTed u
opraHoB. DU3MOJIOTMYECKUII BO3pACT 4YacTel W OPraHOB pacTeHHWs O0O3HAYAIOT Kak OOImWK BO3pacT
M3y4aeMol dYacTd, OOYCIIOBIIEHHBIM BO3PACTHBIMH HM3MEHEHHSIMH BCETO pAaCcTEHUS B LEJIOM U
COBOKYTITHOCTBIO BO3PACTHBIX H3MEHEHHI paccMaTpuBaeMoi 4acTu.

dukcanus — MpoIecc Mepexoia HEKOTOPHIX XUMHUYECKHX JJIEMEHTOB, HEOOXOAMMBIX DPACTECHUSM, B
cnabopacTBopuMble WM HeoOMeHHble (opMmbl. Tak >k€ Ha3bIBalOT HEOOMEHHOE IIOTJIOIMICHUE TOYBOM
HEKOTOPBIX OKCUIOB U TUIPOKCUIOB, HATIPUMED, Kelle3a, ATFOMUHUS, MapTraHila, MeIi, CBUHIIA U JIp.

dunoreHe3 pacTeHMid — TPOIECC DBONIOIHMOHHOIO  PAa3BUTUS  PACTUTENBHBIX OPraHU3MOB,
NpPUHAUISKANINX K  ONpPEJCJICHHOMY  TakcoHy. uioreHes  CKIaAbIBaeTCs W3  HCTOPUYECKOM
MOCIIE0BATENIbHOCTH POACTBEHHBIX OHTOTE€HE30B, MPOIIEIIINX KOHTPOJIb €CTECTBEHHOI0 0TOOpA.

OuIbTpOBaHUE - TPOIECC PA3ACNEHUS CYCHEH3UN WM a’po30Jeil Mpu MOMOIIN (UIBTPOBATHHBIX
MIEPETrOpPOIOK, MPOIMYCKAIOIIUX KUAKOCTh WM a3, HO 33JepKUBAIOIIMX TBEpJbIC YacTUIbl. PUIBTpOBaHUE
OCYIIECTBIISETCS B CIICUATBHBIX anmaparax — QuibTpax.

@OUTOropMOHBI (TOPMOHBI) PACTEHUIN — COEAMHEHHUs, 00pa3ylonIrecss B MajblX KOJUYECTBAX B OIAHOMN
YacTH PACTCHHS, OOBIYHO TPAHCIIOPTUPYIOUIMECS B JPYTYH €ro 4YacTh W BBHI3bIBAIONINE crienu(uueckuit
pocToBoit min HopmMooOpazoBaTeIbHBIN 3D PEKT.

@DoHOBOE CONEpKaHUE BEIIECTBA B MOYBE - COJACPIKAHME BEIECTBA B MOYBE, COOTBETCTBYIOIIEE €€
MIPUPOJTHOMY COCTAaBY.

dochop - sBIsIETCS BAXKHOM COCTaBHOW 4acThio pac—TeHHd. OH BXOAWT B COCTaB MHOTHX BEIIECTB,
KOTOpbIE HIpaloT BaXXHYIO pOJIb B JKU3HEHHBIX Mpoueccax. B pacrenusix ¢docop comepxurcs B
munepansHoir  (10%) wu  oprammueckoit (90%) dopmax. MunepanbHble coeauHeHus — Qocdopa
Mpel—CTaBieHbl B BHUAEC KaJbLMEBBIX, KAJIMEBBIX M MAarHUeBbIX cO Ui OpTOPochHOpPHO KHUCIOTHI,
OpPTaHUYECKHE - JICIIUTUHOB, HYKIEHHOBBIX KHCIOT, ()UTHHOB, HYKJICOMPOTEeUI0B, ¢ochaTuaoB u Ap.
®ocdatuabpl  KOHTPOIUPYIOT TNPOHMKHOBEHHWE M OOMeH BemlecTB B KieTkax. Pocop npuHHMaeT
HEMOCPEJCTBEHHOE ydacTHe B (DYHK IIMOHAIBHON JEATENbHOCTH PACTCHHM, OH SIBISETCS HOCHUTE JIEM U
OCHOBHBIM HMCTOYHHUKOM JJisi (DOTOCHHTE3a SHEPruu B pacTUTEIbHOM opranuzme. docdop crumynupyer
MPOIECCH OIUIOAOTBOPEHMsSI, (OP"MHUPOBAHUS TUIOIOB, BBHI3PEBAHUE BETETATUBHBIX OpraHoB. OH sBISETCS
MPEUMYIIICCTBEHHO JJICMEHTOM KadecTBa, CYIIECT 'BEHHO JIOMOJHSS pOJb a30Ta, KOTOPBIH B OOJbIIeH
CTETICHU BIUSET Ha BEJTMYUHY YPOXKasl.

dochopubie ynoOpeHus — 3To yaoOpeHus, KOTOphIe B Ka4ECTBE JEHCTBYIOMIETO BEIIECTBA COMEPIKAT
dochop. DochopHbie ymOOpeHHsS] MO CTENEHH PACTBOPHUMOCTH JEISITCS HA TPU OCHOBHBIE TPYTIIHL:
pacTBOpUMBIE B BOJ€ OJHO3aMEIIeHHBbIE (TIPOCTOM W JBOMHOM cymepdocdar);, MO TypacTBOPUMBIE,
JByX3aMeIlleHHbIE, T.e. HEPAaCTBOPHUMBbIC B BOJE, HO PACTBOPSIOMIKMECS B CIA0BIX KHUCIOTaX U TOITOMY



nocTynmHble pacTeHusiM (Tepmodocdarbl, obechTopeHHbIN docdaT), Tpex3aMelleHHbIE HEPACTBOPHUMBIC B
BOJIE U IJIOXO PAcTBOPUMBIE B CJIA0BIX KHUCIIOTaX, (ochaThl KOTOPHIX HEYCBOSIEMBI ISl TOJABIISIFOIIETO
OONBIIMHCTBA KYJIBTYp, €CIH 3TU COSAMHEHHS HE pa3jiaraloTcs Moj BO3ACHCTBHEM KHCIOT "HOCTH TMOYBHI C
NOsIBJICHWEM Oosiee JIeTKopacTBOpUMBIX coneit ((pocdoputHas myka). Hambornee shdexTuBHBIMU UIst
OPUMEHEHHS B  CEJIbCKO "XO3SIIICTBEHHOM MPOW3BOACTBE SBJISIIOTCS  BojopacTBopumbie  (opmbl. B
HACTOAIEe BpeMs TPAKTHUYECKH BeCh  acCOPTUMEHT  (GochOpHBIX  YHAOOpeHWH  uis  XO3SHCTB
CTtaBpoIonabCKOro kpas peanuzyercsi B GopMe KOMITJIEKCHBIX yTI00pEHHIA.

dochopobakTeprH - TMOPOIIOK OENOro, CBETIO-CEPOro WIIM JKEITOBATOrO IIBETa, B KOTOPOM
comepkatcst B OombpmioM konudectBe (8,5-16 mapa. B 1 r) cmopsl MHUKpPOOPTaHH3MOB, OO0JaaroIIMX
MOBBIIIEHHON CIIOCOOHOCTHIO TEPEBOMUTH (POCPOPOPraHUYECKHE COCTUHEHHUS B YI000YCBOSIEMYIO IS
pactenuii popmy. Hanbomnee a3 dexkTrBeH Ha GOHE OPraHUYECKUX U MUHEPATbHBIX yI00PCHUIA.

dotoneproan3M - peaklus pacTeHH Ha COOTHOUICHWE JUIMHBI JHA M Houd ((oTomepuomsl),
BBIpAXKAIOMIasicsi B U3MEHEHUH IMPOLECCOB POCTa U Pa3BUTHUS U CBsI3aHHAS C MPUCIOCOOJICHHEM OHTOTeHEe3a
K CE30HHBIM H3MEHEHHSIM BHEIIHUX YCIoBHA. OIHUM U3 OCHOBHBIX IMpOSBICHUH (oToneproansma
sBIgeTcs (OTONEepUOIUUECKas peaklivs 3alBeTaHusl PACTCHUH.

dotoneproaNYEecKre TPYNIbl — TPYNNbl PACTCHUH € Pa3IMYHON (POTONEPUOJMUECKON pEaKIMeH,
Ha3BaHHbIE M0 JUIMHE [IHA, YCKOpAMOIIEeH MX 3alBeTaHHe: [UIMHHOJHEBHBIE, KOPOTKOJHEBHBIE,
CpeIHETHEBHBIC, KOPOTKO-IJIMHHOIHEBHBIC, JJIMHHO-KOPOTKOIHEBHBIE W  HeiTpanbHble. Paszmuuaior
pacTeHus C KauyeCTBEHHOM peakluei, He 3allBeTalollue MpU HeOIaronpusTHeIX (oTornepuoaax, U pacTeHus
C KOJIMYECTBEHHOM peaKIieil, IBETeHNE KOTOPBIX IPH 3TOM JIMIIb 33PKUBACTCSL.

dotocuHTe3 - 00pa30BaHHWE BBICIIUMHU PACTEHUSMHU, BOAOPOCISIMH, (HOTOCHHTE3UPYIOIIMMHU
OaKTepHsAMHU CIIOKHBIX OPraHMYECKHX BEIIECTB, HEOOXOMMMBIX IS JKU3HEACATEIILHOCTH KaK CaMHX
pacTeHuid, Tak M BCEX JAPYTUX OPraHu3MOB, HU3 MIPOCTHIX COCAUMHEHHM (HANpUMeEp, YIIEKUCIOro rasa u
BOJBI) 3a CYET OHEPrHMM CBETa, IMOIJIOMAEMON XJOPOPHIUIOM | JAPYTUMH  (OTOCHHTETHYECKUMHU
MUTMEHTaMHU.

dororpornm3M (peke — TEIHOTPOINU3M) - OPUEHTHPOBKA OCEBBIX OPTaHOB PACTEHUsS - CTEONer u
KOpHEH, a TakXe JHMCTbEB — K OJHOCTOPOHHEMY OCBEIIECHMIO, BbIpaXKarollasics B HAPABICHHOM pOCTE WU
B U3rnOe K cBeTy (MOJIOKUTEIbHBIN (OTOTpONU3M CTeOJIs1) WM OT cBeTa (OTPUIATENBHBIA (DOTOTPOIU3M
KOpHS).

@OpakIMOHHBIA COCTaB Trymyca - colep’KaHUE OpraHMYECKHX BEIIECTB, BXOMAAIIUX B OTAEIbHBIC
TPYIIBI TYMYCOBBIX COSTUHEHHUM U PA3IMYAIONINXCS TT0 (hOpMaM UX CBSI3U C MUHEPAILHOW YaCThIO TIOYBHI.

@OyIbBOKHUCIIOTHI - TPYIINa T'YMYCOBBIX KHCIIOT, PACTBOPUMBIX B BOJIE, IlI€JI0YaX U KHCIOTaX.

@ymuramus — crnocod O0peObI C CENbCKOXO3SMCTBEHHBIMH BpPEAUTEIAMUA M OOJNE3HSIMU PACTCHUH,
OCHOBaHHBIN Ha MPUMEHEHHUH JIOBUTHIX MAPOB, ra3a, AbIMa, a3p0O30JIeH.

@OyHTUIUA - XHMHUUYECKOE BEIIECTBO I OOPbOBI ¢ TPHOHBIMU 3a00JI€BAHUSMH.

XeMOCUHTE3 - THUIl NUTaHUS, CBOWCTBEHHBIM HEKOTOPHIM OaKTEpHsM, CIIOCOOHBIM ycBamBath CO2
KaK €JMHCTBEHHbIN UCTOYHUK YTJIEpO/ia 32 CUET SHEPTUU OKHUCIICHUS] HEOPTaHUUECKUX COSAMHEHUH.

XeMOTpOonu3M — OPUEHTHUPOBKA KOPHEH pAcTEHH Ha XUMUYECKUU pa3Apa’kKuTellb, HEPABHOMEPHO
pacrpeielieHHbI B OKpY’Karolle cpeae (MOJOKUTEIbHBIM XEMOTPONU3M), WU OT HEro (OTpULATEIbHBIN
XEMOTPOIIHU3M).

Xumuueckass MeNuopalus - CcHUcTeMa NpUEMOB XUMHUYECKOrO BO3JCUCTBUS Ha IMOYBY JJIst
yIydiieHus: €€ CBOWCTB M TIOBBIIICHUS YPOXKAHHOCTH CEIBCKOXO3AUCTBEHHBIX KyJIbTyp. CrocoObl
XMMHAYECKOH MEJIHOpAIllMK: W3BECTKOBAHHWE TOYB (B OCHOBHOM JIEPHOBO-TIO/3OJIUCTBIX M Jp. C KHUCIION
peakiieii) - BHECEHHWE H3BECTKOBBIX YJIOOpEHWU ISl YCTPAHEHHsI BPEIHOM Il pacTeHUU W30BITOYHOU
KHUCJIOTHOCTH; THUIICOBAaHHWE TIOYB (COJIOHIIOB M COJIOHIOBBIX) - BHECEHUE THUIICA JUIsI CHUKEHUS
mENOYHOCTH; KHCIIOBaHHWE TOYB (C HEUTpAJIbHOW W IIEJIOYHOM PEaKIHMeil) - MOAKUCIICHUE MOYB (BHECEHHE,
nucynbdarta HaTpus U Jp.), MpeIHAa3HAUYEHHBIX ISl BBIPAIUBAHUS HEKOTOPBIX PACTCHHIA, HampuMmep das. K
XMMHYECKOH MENIHMOpallid OTHOCST TaKXe BHECEHHE OpraHM4ecKMX M MHUHEpaJIbHbIX yA00peHuil B
OONBIINX JI03aX, YTO TMPUBOAUT K KOPEHHOMY YIIYYIIEHUIO METHOPHPYEMBIX IOYB, HAMpPUMEp MEeCUaHBIX.
XUMHUYECKYI0 MEJIHMOpAli0 OObIYHO COYETAT C TUAPOTEXHUYECKOM Meuopauuei (Hampumep,
MIPOMBIBKOM COJIOHIIOB) U ONITUMATBHON 00paOOTKOM MOUBHI.

XuMuyeckasi XapaKTepUCTHKa IMOYBbI - KAUYECTBEHHOE M KOJWYECTBEHHOE OMHMCAHWE XHMHUYECKUX
CBOICTB MOYBHI U MPOTEKAIOIINX B HEW XUMUYECKUX ITPOLIECCOB.

XUMUYECKUI MEeTOJ 3allUThl PAcTeHUH — UCHOJIb30BAaHHE TMECTUIUAOB I TNPeJoTBpaIlleHuUs
Pa3BUTHUS U YHUUTOKCHUSI BpEAUTENCH, BO30yIuTeNeit O0e3Hel U COPHSIKOB.



BuekopHeBass MOJKOpPMKa - MpHEM BHECEHHS YyIOOpEHHM, MpU KOTOPOM pACTEHHUS MOIydYaroT
MUTATEJIbHBIE BEIIECTBA Y€pe3 JIMCThsS. 3aKII0UaeTCs B ONPBHICKUBAHUU WM ONBUIMBAHUM HAJ3€MHOM 4YacTU
pacTeHui pacTBOpaMH MHHEPAIbHBIX YIOOpEHUH, coliei, MUKpOYJOOpEeHUU M YBEIMYEHHUs Ypoxkas u
YIIYUIICHUS €r0 KauecTBa.

Xnopucteiii kamuii (KC1). Copmepxur 60% K20. Jlns cenbckoro Xo3siCTBa XJIOPUCTBIN KaHid
BBIMTYCKACTCS B BHJE [MPECCOBAHHBIX TPaHYl HEMPaBUIBLHOW (OPMBI WIH  KPYITHO "3€PHHUCTHIX,
€CTECTBEHHBIX KPHCTaJUIOB OT 0esoro g0 Kpac—HO-Oyporo 1BeTa. KpucTamibl XJIOPUCTOro Kajaus Majio
TUTPOCKOIMUYHBI, TP XPAHEHUHU CICKHUBAIOTCS. XJIOPUCTHIM KaJIMil MOXXHO MPHUMEHSTh HA BCEX IOYBAX,
NOJl BCE KYINbTYphl, HYyXXIaloUIHecss B KaIUWHBIX ynoOpeHusx. Coxaepkamuiicss B yIOOpeHMHM XJIOp He
CBSI3BIBAETCS B TTOUBAX U MOXKET BHIMBIBATHCSI.

X70po3 - ¢usnonoruvyeckoe 3abosieBaHUE PACTEHUH, MPOSBIAIONICECS B MOXKEJITCHUH U MU3MEHEHHH
pa3MepoB JIUCTHEB, YMEHBIICHUU NPHUPOCTA M YCBIXaHUM KpoHbl. [IpuumHONl XJIOpo3a MOryT OBIThH
HEONMaronpuaATHBIE YCIOBHUS TMPOM3PACTAHUS, B YACTHOCTH, H30BITOK B TIOYBE W3BECTH, HEIOCTAaTOK
AJIEMEHTOB MUTAHUS, B TOM YHCIIE MUKPOIJIEMEHTOB, U CBSI3aHHOE C HUM HapyIlleHHe 0OMEHA BEIIECTB.

X034UCTBEHHO-OBITOBOM ~ WCTOYHHK 3arps3HCHUs TOYBBI - HMCTOYHUK 3arps3HCHHS TOYBHI,
00yCIIOBIIEHHBIN X03SIIICTBEHHO-OBITOBOM /1€SATEIHLHOCTHIO YETIOBEKA.
XO0N0J0CTOMKNE pacTEeHUsT — pacTeHHUs, KOTOpPhIE HE TMOBPEXKIAIOTCS M HE CHUXAIOT CBOEH

npoayKTUBHOCTH Tpu Temmeparype or 0 mo 10°C. B memOpaHax yCTOHYMBBIX K XOJIOAY BHUIOB pacTEHUU
COJIEPKUTCSI MHOTO HEHACBIIICHHBIX >KUPHBIX KHCJIOT, YTO MO3BOJIIET UM MOJJCPKUBATh MEMOpaHbl B
KHUJIKOM COCTOSIHUM TpPHU JEHCTBUM HHU3KUX MOJOKHUTEIbHBIX TEMIEpPaTyp. XOJOJO0CTOUKOCTh CBOMCTBEHHA
M pacCTCHHSM yMEpEHHOW moNochl. Jlns OONBIIMHCTBA CEIbCKOXO3SWCTBEHHBIX KYJIBTYp HH3KHE
MOJIOKHUTETIbHBIE TeMIlepaTypbl MMOuTH Oe3BpenHbl. Hanbonee Xo01010yCTOWYMBBIMU SIBISIIOTCS SPOBBIE
MIIICHUIIBI, TYMEHb, oBec. KapTodenb, ToMaThl, Tpednxa, Mpoco, KyKypy3a, cosi MEPEHOCAT TeMIepaTyphl
Hmwke 5°C 0e3 3HAYUTENBHBIX NOBpeXKAeHUH. Dacosb, COpro, KICIICBHMHA, apaxuc, puc, apOy3, IbIHS,
TBIKBA, OTypell, KabauoK, MaTUCCOHBI, TIepell — TEIUIONIOONBBIE PACTEHUS, MOTHOAIOIINE TIPU TeMIlepaTypax
Hke 10°C.

X0I0I0yCTOWYMBOCTE — CHOCOOHOCTh TEIUIONIOOMBBIX PACTCHHI TEPEHOCUTHh JIEHCTBUE HHU3KUX
MOJIOKUTENBHBIX TEMIIEPaTyp.

[IBeTenne - mepuoJ pacKpbIBaHUS IIBETKA, CO3PEBAHMS IbUIBIBI, BO3PACTAHUS BOCHPUUMYHBOCTU
pBUIBIIA TIECTHKA K MBUIBIIE, ONBUICHHUS [[BETKA U OIUIOAOTBOPEHHUS SIMIIEKIIETKH.

[{uHK - OKa3pIBaeT MHOTOCTOPOHHEE JICHWCTBHE HAa OOMEH DHEPTHU M BEIIECTB B PACTCHUSX, TaK KaK
BXOJIUT B cocTaB ()EPMEHTOB U MPU HUMAET Y4acTHE€ B CHHTE3€ POCTOBBIX BEIIECTB - ayKcuWHOB. llpu
HEJIOCTaTKE  I[IMHKAa  TOPMO3UTCS  pPOCT  pacTeHW,  HapymaroTcs  (OTOCHH TE3,  MPOIECCHI
(dbochopunupoBanus, CHHTE3 YIJIEBOJOB M OenkoB, oOMeH (eHONMbHBIX coeauHeHu. Cnernuduyeckue
MPU3HAKK L[MHKOBOTO TOJOAAHUS - 3aJepKKa pocTa MEXKIOY3JIMW, TOSBJICHHE XJIOopo3a W
MEJIKOJIMCTBEHHOCTH, pa3BUTHE po3eToyHocTH. OT HemocTaTKa IIMHKA Yallle BCEro CTPajgaloT IJIOAOBBIE U
LUTPY "COBBIE KYIBTYphl HAa HEUTPANBHBIX U CIA0OIIETOYHBIX KApOOHATHBIX TOYBAX C BBICOKUM
conepxxanremM (ocdopa. Ilpu 3a00neBaHUM «PO3ETOYHOCTHIO» OT AchHUIIMTA IMHKA HA KOH 1IaX MOJIOABIX
mo0eroB 00pa3yroTCsl MENKHE JIUCThS, pacmojararo—muecs B ¢opme po3eTku. [Ipu cuIbHOM TOpakeHUH
BETBU OTMUPAIOT, YTO IMPUBOAUT K MOSBIICHUIO «CYXOBEPIIUHHOCTI.

[{uTokMHUHBI — (UTOTOPMOHBI, TIABHBIM O0pa3OoM MPOU3BOJHBIC IYPHHOB, AKTUBHUPYIOIIHE
JIeJIeHNEe KJIETOK U MPOpacTaHHe CEeMSH, a TaKXKe CIIOCOOCTBYIOLIUE 3aJIOKEHHIO MOYEK Yy LENbIX pacTeHui
U B KyJIbTyp€ U30JIMPOBAHHBIX PACTUTEIILHBIX TKAHEH.

UepHO3EéMBI - THIT MOYBBI, CHOPMHUPOBABIIUNCSA IO/ MHOTOJIETHEH TPaBSIHUCTOW PACTUTEIBHOCTHIO,
OOBIYHO Ha IECCOBHIHBIX CYIJIMHKAX B YCIOBHSIX CYXOr0 YMEPEHHO XOJOAHOTO KiIuWMaTa CTenedl u
MEePUOANYECKH TPOMBIBHOTO MJIM HEMPOMBIBHOIO BOJIHOrO pexknMa. OOpa3oBaHHE YEPHO3EMOB CBS3aHO C
Pa3BUTHEM JIyTOBO-CTEMTHOM M CTENHOM TPABSHHCTOM PACTUTEIbHOCTH, KOTOpash OCTaBIIAECT €KEroJHO B
MoyBe OOJIBLIIOE KOJIMYECTBO PACTUTENBHBIX OCTAaTKOB. B OIaronmpusTHBIX THIPOTEPMUYECKUX YCIOBHSIX
MPOUCXOAUT MX pa3jokKEeHHe C O00pa30oBaHWEM TyMYCOBBIX COCIUHEHHH (Tporecc TyMH(PHUKAIUN),
HaKaIUTMBAEMbIX B BEPXHHUX TOPU30HTAX IMMOYBEHHOTO MPOQUIIS. BMECTE C TYMYCOM B TOUYBE 3aKPEIUISIOTCS
JIIEMEHTHI TUTaHUS pacTeHuit (azor, docdop, cepa, xkene3o0 u Ap.) B BUAE CIOKHBIX OPraHO-MHUHEPATBHBIX
coeMHEeHU. YepHO3eMbl XapaKTEPU3YIOTCS XOPOIIMMHU BOJHO-BO3AYIIHBIMH CBOWCTBAMH, KOMKOBAaTOU
WM 3€pHUCTON CTPYKTYpOM, HACHIIIEHHOCTHIO MOYBEHHOTO MOTJIOMIAOIIETO KOMIUIekca KanbimeM (1o 70-
90%), HEUTpambHON WM OJM3KON K HEM peakIifeil, BRICOKUM E€CTECTBEHHBIM TUIOJAOPOIUEM, WHTEHCHBHBIM
MPOIECCOM TYMH(HUKAIIMU U BBICOKUM cojepkaHueM rymyca (mo 15% B BepxHux ropusonrax). [Ipoduas



MOIITHOCTBIO 110 150 ¢cM MMEEeT ryMyCOBO-aKKYMYJISTUBHBIM U TYMYCOBBIA MEPEXOAHBIM TOPU3OHTHI TEMHOU
okpacku (MomHOcTh ux 40-120 cm). YepHO3eMbl NOAPA3AEIAIOTCS HA TMOATUIIBI: OIOJ30JICHHBIE,
BBIIIEJIOYCHHBIE, TUMUYHbIE, OOBIKHOBEHHbIE M IOKHBIE. [Ipoduib KaXAOro mOATHIIA HMEET CBOU
0COOEHHOCTH - HEOJMHAKOBBIE MOIIHOCTH T'yMYCOBBIX TOPHU30HTOB, COZAEpXaHHE I'yMyca B HMX, INIyOMHY
3ajeraHus KapOOHATOB W JIp., YTO OMNpENeNseTcs YCIOBHSIMH (POPMHUpPOBAHMS. YEPHO3EMBI 3aHHUMAIOT
OoJbIINE TUIOMAIH.

UYepHblii ap — YUCTHIH Map, B KOTOpOoM 00paboTKa MOYBbI MIPOBOJUTCS] OCEHBIO.

YucTelii map — mone ceBooOOpoTa, CBOOOJHOE OT IIOCEBOB CEIBbCKOXO3SHCTBEHHBIX KYJIBTYp B
TEUYEHHE BEreTallMOHHOTO MEPUOJIa U COJIeprKalleecsl B PhIXJIOM M YUCTOM OT COPHSIKOB COCTOSIHHH.

[IupoKOpsIIHBINA TOCEB — PAIOBON MOCEB ¢ MEKIYPSIBIMU Ooree 25¢M.

[]e104HOCTh MOYBKI - CHOCOOHOCTH MOYBHI MPOSBIISATH CBOMCTBA OCHOBAHU.

DKonorus - KOMIUIEKCHas HayKa, HM3ydarollas OTHOLIEHMsI JKUBBIX OpraHM3MOB U WX COOOLIECTB
MEXIy co0OH M C OKpy»Karouleil cpenoil. Bxkirodaer pasfenbl: SKOJOTHS >KUBOTHBIX, SKOJOTHS PACTEHUH,
JKOJIOTHUSI YelloBeKa, obmiasi skonorus. [lo npyrum ocHoBaHUsSM AuQQPEpeHIUPYETCs Ha OHOIOTHYECKYIO,
COLIMATbHYIO0, HCTOPUYECKYIO, O3BOIIOIMOHHYIO, TMOMYJSALUOHHYIO, Teorpaduueckyro u ap. Bce wame
HCTOJIKOBBIBAETCSI KaK KOMIUIEKCHAsh HayKa, CHHTE3MPYIOLIas JaHHbIE E€CTECTBEHHBIX W OOIIECTBEHHBIX
HayK O MPUPOE U B3aUMOACHCTBUU HAYK O IPUPOJIE U B3aUMOJICICTBIH €€ U 0011IeCTBa.

OKonorusg XuUMH4YECKas - HayKa, HU3ydawoollas IOCIEACTBUS IPUMEHEHHS XHMHMKAaTOB U HX
MIOBEJICHUE MPU MOMAJAHUU B OKPYKAIOIIYIO CPELY.

DeMeHTHI MUTaHUS — JTO SJIEMEHTHl KOTOpbIE 3aJIeHiCTBOBAHbI B MPOLIECCE META0OIM3Ma PACTCHUH,
HEOOXOAUMBIE JUISl UX JKU3HH. YUYacTHE AJIEMEHTOB MUTAHHUS B METa0OJIU3ME 3aKII0YaeTCsl B MEepEeMEIIeHUN
BEILLECTB M3 CpPEeAbl B LIUTOILIA3MY PACTUTENBHBIX KIETOK U UX XMMHMUYECKOM IPEBPAIEHUU B COEAMHEHUS,
CBOMCTBEHHBIE JaHHOMY BUIY pacTeHHil. B coctaBe pacteHuii oOHapy>keHbl MOYTH BCE CYIIECTBYIOLIME Ha
3emiie XxuMU4eckue snMeMeHThl. OJHaKO sl MUTaHUS PACTEHUH HEOOXOJIMMBI JIMIIb CIEIYIOIIUE: YIIepos
(C), xucmopon (O), Bogopoxn (H), azor (N), docdop (P), cepa (S), xkamuit (K), xaneuuii (Ca), maruuii (Mg),
xene3o (Fe) m muxposnementer: 6op (B), mapranen (Mn), uak (Pb), menp (Cu), momubaen (Mo) u ap.
DJIeMEHTHI TTUTaHUs TIOTJIOMIAIOTCS U3 Bo3Ayxa - B ¢opme yriaekucioro raza (CO2) u u3 moyssl - B Gpopme
Bozbl (H20) 1 MOHOB MUHEPAJIBHBIX COJEH.

Opo3usi MOYBBl - pa3pylIeHHE M CHOC BEPXHUX HanOojee IIOJOPOJHBIX TOPHU30HTOB IIOYBHI B
pe3ynbTaTe AeHCTBHS BOJABI M BeTpa. BomHas 3po3us NposBisEeTCs Ha CKIOHAX, TJIE€ CTEKAeT JOXAEBasl WM
Tanas BOJA; MOAPA3JENSIECTCS Ha IUIOCKOCTHYIO (CpPaBHUTEIHHO PABHOMEPHBIN CMBIB MOYBBI MO BIHUSHUEM
CTOKa BOJIbI, HE YCIEBAIOIIEH BIOUTATHCS), CTpyiuaTyio (0Opa3oBaHHE HETITyOOKHMX MPOMOMH, YCTPaHSIEMbIX
O0OBIYHON 00pabOTKOM) M TIIyOMHHYIO (pa3MbIB ITOTOKAMH BOJIBI TIOYB W TOPHBIX MOpoxa). Berposas spo3us,
WM aeduisnus, pa3BUBaeTCs Ha JIOOBIX TUMax peibeda, B TOM YMCIIEe HA paBHUHAX; OBIBAET MOBCEIHEBHON
(BeTphl Majol CKOPOCTH MOJHUMAIOT B BO3AyX MOYBEHHBIC YACTUIBI U OTHOCAT MX Ha JPYTrHe YYacTKH) U
MEPUOTUYECKON - MBUIbHBIE OypH (CHUJIbHBIE BETPHI MOJHUMAIOT B BO3AYyX BEPXHMH CJOH MOYBHI, WHOTIA
BMECTE C IT0CeBaMU, U IEPEHOCST MMOYBEHHbIE MAacChl Ha OOJBIIINE PACCTOSHUSA).

Ortan pa3MHOXKEHHS — MEpPUOJ 3aJOXKEHMsI, pOCTa, Pa3BUTHS MU CO3PEBAHUA IUIOJOB MU CEMSH Y
pacTeHMid, pa3MHOXKAIOUIMXCS CEMEHaMH, M KIyOHe#, JyKOBHUII M JPYrMX OPraHOB Yy BETe€TaTHBHO
Pa3MHOXKAIOLUX "Cs PACTCHUM.

Ortan cTapocTH — MEPUOJ OT MOJHOTO MPEKpalleHHs MUIOAOHOUICHHS 0 €CTECTBEHHOIO OTMHUPAaHUS
pacTeHuM.

Ortanbl  OHTOI€HE3a  —  IIOCJeNOBaTeNbHbIE  MEPUOABI  OHTONE€HE3a C  XapaKTepHbIMU
MOp(HOPU3NOTOTUIECKIMHI OCOOCHHOCTSIMH: SMOPUOHATBHBINA, FOBEHWIBHBIN (MM MOJOAOCTH), 3PENIOCTH,
Pa3MHOXKEHUS, CTAPOCTH.

Oransl OpraHoreHesa pacTeHui — NepUOAU3ALIHS OHTOI'EHE3a, oTpakarouias
Mopdoduznonornueckre mnpomecchl mpu ¢GopMupoBaHuM HOBBIX opraHoB. @.M. Kymnepman Beigemsier 12
sranoB opraHorenesa: Ha -1l sramax mpoucxoaut auddepeHumanys BereTaTuBHbBIX opraHos, Ha III-IV -
muddepennmanus 3auatounoro corpetusi, Ha V-VIII - dhopmupoBanue nBeTkoB, Ha IX - omiogoTBOpeHHE U
obpazoBanue 3urotel, X-XII - popmupoBanue cemsH.

SpoBu3anusi — yCKOPEHHOE pa3BUTHE O3MMBIX ()OPM OJHOJETHHUX PACTEHUH NpPU MpPeBAPUTEIHLHOM
BO3/ICIICTBMM HA HUX ONPEAEIEHHOI0 IEPHUOIa HU3KHUX MOJI0KHUTEIbHBIX TEMIIEPATYP.



ITPUJIOXXEHUA

ITpunoxenue 1
BsIHOC 2r1eMeHTOB nUTaHus | 11 OCHOBHOW IIPOLYKIUN
(c yuerom oOOYHO#), KT



Kynbrypa N P205 K20

O3uMas nieHuIa 3,5 1,0 2,0
O3umast poxb 3,0 1,0 1,8

SpoBas nueHuna 3,8 1,1 2.4
Kykypy3a Ha 3epHO 3,0 1,0 2,0

Slamens 2,9 1,1 1,9

OBec 3,3 1,4 2,0

[Ipoco 3,1 1,1 3,0

Copro Ha ceMeHa 3,6 1,0 1,4
I'peunxa 4.4 3,1 4.4

I'opox, Buka 4.6 1,6 2,0

Cos Ha 3epHO 4,9 1,6 1,8

CaxapHnas cBekJja 0,5 0,2 0,7

Ilogconueuynux 5,0 3,0 13,5

Kaprodenpb 0,4 0,2 0,6

Kopmossie kopuemnonsr 0,4 0,2 0,6

OnHoneTHUE TpaBbl, 3€JI€HAs Macca 0,2 0,2 0,5
OpnHoneTHUE TpaBbl, HA CEHO 1,7 0,8 2,3
MHorosieTHHE TpaBbl, 3€JI€HAs Macca 0,3 0,2 0,4
MHoroseTHue TpaBbl, Ha CEHO 1,3 0,8 1,9
Kykypy3sa Ha cuiioc 0,3 0,1 0,5

Copro na cunoc 0,5 0,2 0,3

Paric, 3enenas macca 0,5 0,2 0,3

I'opox, 3enenas macca 0,3 0,2 0,2

Osec, 3emeHas Macca 0,5 0,1 0,3

l'opuuna 5,1 1,7 1,0

Paric, cemena 4.5 2,1 3,0

[Tpunoxenue 2
ITpumepHOE conepaHuEe 3JIEMEHTOB NUTaHUS B MouyBax namHu CraBpomnonbckoro kpas (Arees
B.B, Iloakomsun A.H., 2001).

30Ha, paiioH [IpeoGnamaromntuit THI (TIOATHIT) TTOYBBI Coneprxanue
I'ymyc, % P205, mr/kr K20, mr/kr

1

ATnaHaceHKOBCKUI KamranoBsie 2,0 22 409

Ap3rupckuii KamrranoBsie 1,7 23 349

JleBokyMmckuii  CBeTs0-KallITaHOBBIE 1,56 24 415

Hedrexymckuii  CBeTio-KamTaHOBBIC 1,44 28 425

Typkmenckuii  KamraHoBbl€ COIOHIIEBATHIE 2,3 17 334

2

AnexcaHapOBCKUI YepHO3eM TUIMYHBIN 3,5 25 280

brnarogapuenckuii KamrranoBeie 2,3 27 324

BynenoBckuit Kamrranossie 1,97 26 335

HmaToBckmii TeMmHO-KaIlITAaHOBBIC 2,80 21 410

Kypckoit TeMHO-KallITaHOBBIE 2,19 20 319

HoBocenenxuit  TeMHO-KaIlITaHOBEIE 2,47 23 261

ITerpoBckuit TeMHO-KallITaHOBBIE 3,0 22 327

CoBeTckuit TeMmHO-KaIlITAHOBBIC 2,6 20 339

CTenHOBCKUH TeMHO-KaIITaHOBBIC 2,1 24 345

3

N300m1bHEeHCKH YepHo3eM 0OBIKHOBEHHBIN 3,6 18 346

I'paueBckmit UepHo3eM 00BIKHOBEHHBIH 3,3 22 255

KouyGeeBckuii  YepHo3eM OOBIKHOBEHHBIN 4,2 20 325



Kpacnorsapaeiickuii UepHo3eM HOKHBIN 3,0 20 275

AHgponoBckuii  UepHO3eMbl CONOHIIEBATHIE 4,5 15 363
HoroanekcanapoBckuit  YepHo3eM OOBIKHOBEHHBIH 3,8 20 379
TpyHOBCKHMI YepHo3eM 0OBIKHOBEHHBIH 3,2 19 331
[IImaxoBcKmit YepHo3eM OOBIKHOBEHHBIH 4.4 14 346

4

I'eoprueBckuii  UepHO3eM 10KHBIM 3,4 23 330
MuHepanoBoACKHi YepHO3eMBI COJIOHLIEBATHIE 4,9 26 323
Kuposckuit UepHOo3eM HOKHBIN 3,6 28 319

[Ipenropusiii UepHo3€eM BBIILETOYEHHBIN 5,5 27 377

[Tpunoxenue 3
Koa¢p¢punuentsl HCIoab30BaHUS HIEMEHTOB IMUTAHUSA W3 TOYBBI C HPOTPAMMHUPYEMBIM YPOXKaeM
(Kn ) (Arees B.B., 2001)
Conepxanune P205 B mouse, mr/kr Kn ¢ocdopa Conepxanne K20 B mouse, mr/kr Kn
Kanus
1 2 3 4
<10,0 0,3 <100 0,5
10,5 0,31 105 0,51
11,0 0,32 110 0,52
11,5 0,33 115 0,53
12,0 0,34 120 0,54
12,5 0,35 125 0,55
13,0 0,36 130 0,56
13,5 0,37 135 0,57
14,0 0,38 140 0,58
14,5 0,39 145 0,59
15,0 0,40 150 0,6
15,5 0,41 155 0,61
16,0 0,42 160 0,62
16,5 0,43 165 0, 63
17,0 0,44 170 0,64
17,5 0,45 175 0,65
18,0 0,46 180 0,66
18,5 0,47 185 0,67
19,0 0,48 190 0,68
19,5 0,49 195 0,68
20,0 0,50 200 0,7
20,5 0,51 205 0,71
21,0 0,52 210 0,72
21,5 0,53 215 0,73
22,0 0,54 220 0,74
22,5 0,55 225 0,75
23,0 0,56 230 0,76
23,5 0,57 235 0,77
24,0 0,58 240 0,78
24,5 0,59 245 0,79
25,0 0,60 250 0,8
25,5 0,61 255 0,81
26,0 0,62 260 0,82
26,5 0,63 265 0,83



Kpasi.

[Iponomxenre MpuIOKeHUS 3

1 2 3 4
27,0 0,64 270 0,84
27,5 0,65 275 0,85
28,0 0,66 280 0,86
28,5 0,67 285 0,87
29,0 0,68 290 0,88
29,5 0,69 295 0,89
30,0 0,70 300 0,90
30,5 0,71 305 0,91
31,0 0,72 310 0,92
31,5 0,73 315 0,93
32,0 0,74 320 0,94
32,5 0,75 325 0,95
33,0 0,76 330 0,96
33,5 0,77 335 0,97
34,0 0,78 340 0,98
34,5 0,79 345 0,99
35,0 0,80 >350 1,0
35,5 0,81

36,0 0,82

36,5 0,83

37,0 0,84

37,5 0,85

38,0 0,86

38,5 0,87

39,0 0,88

39,5 0,89

40,0 0,90

40,5 0,91

41,0 0,92

41,5 0,93

42,0 0,94

42,5 0,95

43,0 0,96

43,5 0,97

44,0 0,98

44,5 0,99

>45 1,00

[Tpunoxenue 4

[TpumepHbIe CPOKH MOCEBa U YOOPKH CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp MO 30HaM CTaBpOINOIBCKOTO

Kynbrypa Ces IlosnHas cnenoctsb

O3uMag mIIeHuna 15.09 -5.10 1.07 - 15.07
Oszumas poxs  15.09 —25.09 15.07 - 25.07
OsumsIii sumens 15.09 -25.09  25.06 - 10.07

SIpoBas nmenuna 15.03 —30.03 18.06 —25.07
Sposoii s;tumens  15.03 —30.03 10.06 — 15.07

OBec  15.03 -30.03 15.06 — 22.07

Kykypy3a Ha 3epHO 15.04 -30.04  20.09-10.10
Kyxkypy3a Ha cunoc 15.04 -30.04  25.07-10.08
ITpoco 20.04 —30.04 10.07 —20.07

Copro 1.05-10.05 15.09 -5.10

Puc 1.05-10.05 1.10-30.10

I'peunxa 20.04 —30.04 15.07 - 25.07



I'opox 10.03 —20.03 15.07 - 25.07
Cos 1.05-10.05 15.09 - 15.10

CaxapHas cBekJja 1.04 - 10.04 1.10-30.10
Kaptodensb 1.04 —10.04 15.08 — 15.09
JTronepua 1.08 — 15.08 15.05 -20-25.05
Ocnapier 1.08 — 15.08 22.06 —10.07
JlroniepHa Ha cemeHa 1.08 — 15.08 25.07 - 15.08
I'opox+oBec Ha 3/k 15.03 —30.03 25.05 -10.06
IToncomueunuk 20.04 — 30.04 20.08 — 15.10
l'opuuna 15.03 - 30.03 1.07 - 10.07

O3umslii paric Ha 3enenbiid kopm  20.08 — 30.08 25.04 —-5.05
SpoBoii panc Ha cemena 1.04 —10.04 10.07 - 15.07
XJ0MYaTHUK 1.05-10.05 5.10-20.10

Jlen 1.05-10.05 20.07 - 30.07

IIpunoxenus 5
Cpennne k03 (GHUINEHTH UCIONTB30BAHUS MUTATEIBHBIX BEIIECTB
pacteHusIMH U3 ynoOpenuit, %

T'on

NENCTBUSA Oprannueckux MuHeEpaJIbHBIX

N P205 K20 N P205 K20

I-irog 20-25 25-30 50-60 60-70 15-20 50-60

2-irox 20 10-15 10-15 - 10-15 10-20

3-tiroxg 10 5 - - 5 -

3a poTanuio ceBoobo-poTa 50-55 40-50 60-75 60-70 30-40

[Tpunoxenue 6

ITouBeHHBIH MOKpoB CTaBPONOIBCKOrO Kpas
HauMeHnoBanue mous IInomanp, THIC. Ta
UYepHo3eMBI BbIIIETOYEHHBIE (TUTHYHBIE) 55,5
Uepnozembl kapOoHaTHBIC (0OBIKHOBEHHBIC) 1257,7
YepHO3eMBI COJIOHIIEBATHIE 405,7
UepHo3eMBbI F0KHBIE 658.5
TemHo-KammTaHoBbIe KapOoHaTHble 1115,2
TemHO-KaIITaHOBBIE COJIOHIICBATHIE 155,4
KammranoBeie kapOOHaTHBIE 316,6
KamranoBele coIOHIIEBATHIE 735,4
CBemio-KalTaHoBble KapOOHATHBIE 246,7
CBeTJI0-KallITAHOBEBIE COJIOHIIEBATRIE 162,5
ConoHIBI 274,3

Ileckm 241,1

JIyroseie 111,9

IloitmeHHBIC 363,1

CoioHuaku 43,6

BCET'O 6342,2

IIpunoxenue 7

Pacnipenenenune noys no agMUHUCTPATUBHBIM pailoHaM

[TpeoGnanaromuii HOYBEHHBIH TOKPOB AJMUHHUCTpaTUBHBIE PailOHBI
1. Cetno-kamtanoBele  Hedrexymckuii, JleBokymckuit

65-80

2. Kamranosble Apsrupckuil,  AnaHaceHKOBCKuM,  brmaromapHeHckui,

bynenosckuii,



TypkmeHckui
3. TeMHO-KaIlITaHOBLIC Kypckuii, CrenHoBckuid, CoBetckuit, HoBoceneuxuit, MnmaroBckuit

4. YepHO3€MBbI COJIOHIIEBATHIC AHApONoBCKUH, MUHEPaIOBOICTKUI
S. UepHozemsl OOBIKHOBEHHbBIE AnexcanapoBcKkui,l eoprueBckuii, I'paueBckuil,
N300nIpHEHCKHH, Kuposckui, KouyGeeBckuid, Kpacnorsapueiickuii, [TetpoBckuid,

Hosoanexcanaposckuii, TpyHoBckuil, [lInakoBckuit

[Tpunoxenue 8
[TpumepHOe conepkaHue MUTATENBHBIX BEIIECTB B OPraHMYECKUX y100peHusx, %

Y nobpenus N P205 K20
1. ITonynepenpeBiinii HaBo3 0,5 0,25 0,6
2. HaBo3Hag xmka 0,25-0,3 0,03-0,1 0,4-0,5
3. IITnumii momMeT: Kyp
YTOK
ryceu 0,7-1,9
0,8
0,6 1,5-2,0
1,5
0,5 0,8-1,0
0,4
1,1
4. Topd HU3HHHBII 2,3-3,3 0,1-0,5 0,15
5. 3enenas macca ropoxa (cuaepar) 0,65 0,15 0,52
6. ConomMa 03MMOM MIIICHHUIIBI 0,45 0,2 0.9
7. Conoma saMeHs 0,5 0,2 1,0

8. Conmoma osca 0,65 0,35 1,6

9. Conoma mpoca 0,4 0,18 1,59

10. Conoma rpeunxu 0,8 0,61 2,42
11. ConomMa KyKypy3sl 0,75 0,3 1,64

12. Conoma ropoxa 1,4 0,35 0,5
13. boTBa nmoaconmHEYHNUKA 0,77 0,28 1,38
14. borBa caxapHOW CBEKJIBI 0,35 0,1 0.4

ITpunoxxenue 9
Cpennne ko3 HUIMEHTHI UCTIOIH30BaHUS TUTATEIBHBIX BEIIECTB
CeNbCKOXO03MCTBEHHBIMH KYJIBTYpaMHU U3 MOYBHI, %o

Kynbrypa YepHo3eMHbBIE TTOUBBI KamranoBsie 1mo4Bbl

N P205S K20 N P205 K20

3epHOBBIE, OJIHOJIETHUE U MHOT'OJIETHUE 50 40 5 50 40 5
Kyxkypy3a Ha cuinoc 50 30 7 50 30 7

Kykypy3a Ha 3epHO 50 45 10 50 45 10

[lonconneunnx 50 50 20 50 50 15

OnHoneraue 6000BbIE 50 35 5 50 35 5



[Tpunoxxenue 10
dusnyeckne 1 XUMHYECKHE CBOMCTBA MUHEPAIBHBIX yI00pCHUI

HasBanwme ynoOpenus ATpOXUMHUYECKUI CUMBOII Coneprxanue
JEHCTBYIOIIETO BEIIECTBA,

% O0wem 1 ToHHBI, M JlomycTrMasi BEICOTa

YKJIaJIKH,

M

1. AMMmuaunas cenutpa  Naa 34,6 1,22 1,5

2. CynbdaTt aMMOHUS Na 21 1,12 2,5

3. MoueBuHa Nm 46 1,55 1,5

4.Cynepdocdar nopomkoBuansiii  Pc 19 0,8 1,7
5.Cynepdocdar rpanynupoBaHHBIHI Pcr 20 0,9 1,7
6. Cynepdocdat 1BoiHOIMA Pcn 45 1,15 1,7

7. XJOpUCTHIN Kaaui Kx 56-60 1,05 2,5

8. Cynbdar kamus Kc 45-48 0,81 2,0

9. KanuitHas conb Kxc 40 0,91 2,5

10. AMmMopoc  AD N-10 P205-45 1,1 1,7
11. Anamopoc  JJAD  N-19 P205-49 1,15 1,7
12. Hutpopoc  HOD N-23 P205 -17 1,1 1,7
13. Hutpopocka HOK  NI12-13 P205-9-11 K20-13-14 1,25 1,7

14. Hutpoammodoc HA® N-23P205-23 1,24 1,7
15. Hurpoammodocka HA®K N-17 P20S5 -17
K20 - 17 1,2 1,7

16. XKunkre KOMIUIEKCHBIE YI00peHUs KKY N-10P205-34 1,24 *

Crnncok peKOMEHyeMOil JTUTepaTyphl

1. AreeB, B. B. OcHOBBl NporpaMMHpOBaHMs YpOXKaeB CEJIbCKOXO03AHCTBEHHBIX
kyneTyp / B. B. Arees, A. H. Ecaynko, FO. W. I'peunmikuHa u ap. : yue6. moco0. — 4 u3n., nepepad. u JO1I.
Craspomnons, 2011. — 200 c.

2. Arees, B. B. Cucrembr ynobpenus B ceBooboporax FOra Poccum / B. B. Arees, A. U.
[Nonkomnsun. — Crasponons, [OY CT'CXA, 2001. — 352 c.
3. Arees, B. B OcobenHocT muTaHusi U y100peHHe CeTbCKOXO03sUCTBEHHBIX KyIbTyp Ha FOre

Poccuu / B. B. Arees, A. H. Ecaynko, A. U. [Togkon3un, 0. U. I'peuniukuna u ap. — Crasponoins, 2008. —
151 c.

4. Arpoxumus / ITog pexn. b. A. SIroquna. — M.: Arponpomusaar, 2002. — 585 c.

5. banmaxopa, I'. X. CraBpomonbCKuil Kpail: coBpeMeHHbIe KiaumaThudeckue ycmoust / I X.
banaxosa, A. B. Knyrac. — CtaBponons, I'VII CK «Kpaesle cetu cBa3u», 2007. — 272 c.

6. Ixanaes, 3. I'. Arpoxumus u 6uosnorust moys ora Poccun. Monorpadus. / 3. I'. [Ixanaes;
nox penakuueit akagemuka PACXH B. I'. Muneesa. — M.: U3a-so MI'Y, 2008. — 528 c.

7. Honckux, W. H. KypcoBoe H JIUILNIOMHOE NPOCKTUPOBAHUE IO CHUCTEME NPUMEHEHHUS
ynoopenuii / U. H. lonckux. — JI.: Arponnpomuszaar, 2009. — 144 c.

8. HocnexoB, b. A., Metoauka mojeBoro ombita (C OCHOBaMHU CTaTHCTUYECKOW 0OpabOTKU
pe3ynbTaToB MccienoBanuii) / b. A. Hocnexos. 6 -e u3a. crepeorun. — M.: ][ Anbsanc, 2011. — 352 c.

9. Ecaynko, A. H. Pexomenmanmuu 1O UCMOJBb30BAaHUIO COJOMBI Ha yJaoOpeHHE B
CraBpononsckom kpae / A. H. Ecaynko, B. B. AreeB. — CrtaBponons: I['YII «CraBpononbckas
tunorpadus», 2003 - 36 c.

10. Kuaun, B. B. Ilpaktukym no arpoxumuu / B. B. Kunun, U. I1. [leprorun, B. 1. Ko63apenko



u ap.; nox pea. B. B. Kununa. — M.:KonocC, 2008. — 599 c.
11. Kynpuuenkos, M. T. IToussl CtaBpononbst / M. T. Kynpuuenkos. — CtaBponons, 2005. — 424

12. JlaGopaTopHblli MPaKTUKYyM IO arpOXMMHUU JJIsl arpOHOMHUYECKUX CIELUAIbHOCTEN: yuel.
nocooue / A. H. Ecaynko, B. B. Arees, 10. U., [logkomsua A.U.. I'peunmikuna, O. FO. Jlo6ankosa, JI. C.
I'op6atko, B. U. Paguenko, M.C. Curuna, C.A. Kopocteuies, E.B. I'omocuoii. H.B. Hukonenko; CTI'AY. —
Crasponons: AI'PYC, 2010. — 276 c.

13. Meronuueckue yka3zaHus MO MPOBEICHUIO KOMILIEKCHOIO MOHUTOPUHTA TUIOOPOAUS 3€MEIIb
CEIIbCKOXO03SICTBEHHOr0 Ha3HaueHus1. — CtaBpornons, 2003. — 208 c.
14. Meronuueckre yKazaHUSi 10 TPOBEICHUIO KOHTPOJISI KadecTBa aHAJIM30B IIOYB B

7ab0opaTopHAX €IUHOM CTICITUATM3UPOBAHHON arpoXuMHIecKoi ciyx0b1. — M.: [IMHAO, 1985.
15. MypasuH, 3. A. Arpoxumusi / 3. A. Mypasus, B. 1. Turosa. — M. : Konoc, 2010. — 463 c.

16. Oprannueckue y1oopeHus B ”HTEHCUBHOM 3emutenenuu / [lox pen.

B. I'. MuneeBa. — M.: Arponpomusaat, 1987 — 154 c.

17. [Tonkomsun, A. . Tlnogopoaue mouBsl U 3PpPeKkTUBHOCTL yaoOpeHuit B 3emiueaenun Ora
Poccun / A. U. Tlonkom3un. — M., 1997. — 182 c.

18. IToctoukoB, A. B. Xwumuzanms ceinbckoro xossiictea / A. B. IloctHukoB. — M.:

Arponpomusaar, 1989. — 223 c.
19. [Ipaktuxym no arpoxumuu / [log pen. B.I'. Muneesa. — M.: Uzn-Bo MI'Y, 2001. — 689 c.

20. Hepnuar, B. B. /lnarnoctuka nutanus c.-X. Kynabtyp: CnpaBounuk / B. B. Llepaunr. - M.:
Arponpomusaart, 1990. - 235 c.
21. leymxen, A. X. Pernonanpnas arpoxumusi. Cesepubiii KaBka3z : y4ye0. mocobue / A. X.

[eymxen, B. T. Kypkaes, JI. M. Onumienko / nox pea. M. T. Tpyoununa. — Kpacuomap : Kyo6I'AY, 2008. —
502 c.

11. Ilepeuyennb UH(POPMALMOHHBIX TeXHOJIOTH i, HCNOJIb3yeMbIX npu OCYLECTBJICHUM
o0pa3oBaTe/IbHOTO Mpolecca MO JMCUMIJIMHE, BKJIOYasli MepevyeHb JIMLIEH3UOHHOIO M CBOOOIHO
PACNIPOCTPAHAEMOr0 MPOrPaMMHOI0 odeclne4eHHsl, B TOM 4YHCJIe OTeYeCTBEHHOI0 IPOM3BOACTBA U
UH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH).

11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHOZO 0becneyeHuUs

1. Kaspersky Endpoint Security 12.11 - AuTuBHpYyC

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHas onepanoHHasi CHCTEMa

11.3 Ilepeuens npocpammHozo obecneyenuss OmeuecmseHH020 NPoU3B00Cmea
1. Kaspersky Endpoint Security 12.11 - AaTuBupycC

ITpu ocymiecTBieHnH 00pa30BATENILHOIO IpOLEcca CTyAEHTAMU M IPENoJaBaTeIeM HCIOJIb3YIOTCS
cienytoue nHpopmanmonHo cnpaBoynbie cuctembl: CIIC «Koncynprant mimtocy, CIIC «I"apant.

12.  Onucanue  MaTepHAJIbHO-TEXHHYECKOM 0a3bl,  Heo0XoIMMOil M OCYLIeCTBJICHHS
0o0pa3oBaTeIbHOIO Npoecca Mo JMCUHUIIIMHE

Ne /it HanmmMeHoBanme crienmajIbHBIX Homep
MMOMEIIEHHI U TIOMEICHUI TS ayAuTop
CaMOCTOATEIbHON pabOThI uu

OcHaIIIEHHOCTD CIIENUAJILHBIX ITIOMEIEHUI 1
MTOMEIIICHHH [T CAMOCTOSITEIHHON PabOThI




YyeOHas ayIuTopus JTst

251/®A

ClICHUAIN3UPOBaHHAA MebOenn Ha 89 IOCaJOYHBIX

IPOBEICHMS 3aHATUI BCEX TUIIOB (B 3P MECT, IEPCOHANIBHBIN KOMIIbIOTEp — | MIT., CTON
T.4. JICKIIAOHHOT'O, CEMHUHAPCKOTO, npe3uanyma — 2 mrT., TpuOyHa /i jJextopa — 1
IIPAKTUYECKON MOArOTOBKU 266a/® |mIT., HACTOIBHBIA KOHACHCATOPHBIH MUKPODOH
00yJaronIuxcsi), TPYIIOBBIX U A3P |Invotone GM200 — 4 mit., ;1a3MeHHas TaHelb —
WHIUBUTyJIbHBIX KOHCYJIbTALIUM, 1 mrT., nokymenT-kamepa AverVisionCP 135 — 1
TEKYILEro KOHTPOJIS U IIT., THTEPAKTUBHBINA quctuielt — 1 mT.,
IIPOMEKYTOYHON aTTECTALIUN MYJIbTUMEAUMHBIN NPOEKTOp — 1 1IT., 3KpaH
HAcCTeHHBIN — 1 IIT., KJTacCHasA mocka — 1 mT.,
y4eOHO-HaTJISAHbIE TOCOOUS B BHJIE
npe3eHTalu, THPOPMAIOHHBIE TTaKaThI,
MOJKIIIOUEHHE K ceTu «MIHTepHET», BBIXOA B
KOPIIOPAaTUBHYIO CETh YHUBEPCUTETA.
Cnenunanu3upoBanHas medenb Ha 20
[10CaJJOYHBIX MECT
[Tomemienue i1 caMOCTOATEILHOU
paboThI 00yUYaIOIIHUXCS,
NOJATBEPKAAIOIIEE HATMUNE
MaTepualbHO-TEXHUYECKOTO
obecrieyeHus, ¢ epeyHeM
QOCHORIIOTO OOONVIORATITAT
Uurans | CnenmanusupoBanHas Mebens Ha 100
HBIN 3aJ1 | I0CaI04YHBIX MECT, IEPCOHAIBHBIE KOMITBIOTEPHI
Hay4dHO |— 56 wrT., TeneBu3op — lmr., npunTep — lmr.,
71 LBETHOM IPHUHTEP — 11IT., KOMUPOBAIBHBIN
6ubnuo |ammapat — lmr., ckanep — 1., Wi-Fi
TEKH |00Opya0oBaHUE, TOAKIIOYEHHUE K CETH

«MHTEpHET», NOCTYII B AEKTPOHHYIO
1H(OPMaIIMOHHO-00pa30BaTEIbHYIO CPENyY
YHUBEPCUTETA, BHIXO]I B KOPIIOPATUBHYIO CETh
YHUBEpPCUTETA.




13. OcodennocTu peamsanuu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromuMcst € OrpaHMYEHHBIMH BO3MOYKHOCTSIMU  3JI0pOBbSI TPEJOCTABIISIIOTCS  ClIELUaIbHbIE
yu4eOHMKM M ydeOHble mocoOMs, HHasg YyueOHas JuTepaTypa, CIHElHaJbHble TEXHHUUECKUE CpEeICTBa
o0yueHus: KOJJIEKTUBHOTO ¥ HHJMBUIYaJbHOTO IIOJIb30BAHUS, IPEJOCTABIEHUE YCIYyr aCCHUCTEHTa
(TTOMOIIIHUKA), OKAa3bIBAIOIIETO OOy4YaloUIMMCS HEOOXOAMMYIO TEXHHYECKYIO IOMOIb, a TaKXke YCIyIrd
CYypAONEPEBOAUNKOB U TU(IOCYPIOTIEPEBOTINKOB.

a) s CIa0OBHISAIINX

- Ha TPOMEXKYTOYHOM  aTTeCTallud MPUCYTCTBYET  ACCUCTEHT, OKa3bIBAIOIIUN  CTYIEHTY
HEOOXOJMMYIO0 TEXHHYECKYIO0 IMOMOIIb C YYeTOM HWHAMBHUIYalbHBIX OCOOEHHOCTEH (OH MOMOraeT 3aHATh
pabouee MecTo, MepeABUTaTLCS, IPOUNTATh U OPOPMUTH 3aJaHUE, B TOM YHCIIE 3alIUCHIBAsl MO/ JUKTOBKY);

- 3aJaHus Ul BBIIOJHEHHUS, a TakkKe HMHCTPYKUHUS O IMOpsAKEe INPOBEICHUS IPOMEXYTOUHON
aTTecTaly 0pOpMIISIFOTCS YBEIMUEHHBIM HIpU(TOM;

- 3aJIaHMs [T BBIMOJIHEHHSI Ha IPOMEKYTOUHOM aTTeCTAllMU 3aYUTHIBAIOTCSA aCCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUS BBIIOJIHSIIOTCS HA OyMmare, HaJUKTOBBIBAIOTCSl aCCUCTEHTY;

- o0ecrnieynBaeTcs MHAMBHUYaIbHOE paBHOMEPHOE ocBelleHne He MeHee 300 Jrokc;

- CTYIEHTY [JJs BBIIOJHEHUS 3aJaHus NpU HEOOXOOUMOCTU MPEIOCTABISAETCS YBEIMYMBAIOIIEE
YCTPOWCTBO;

B) JJIS TJIyXUX U CIA0OCIHbIIIAIIUX:

- Ha TPOMEXYTOYHOH  aTTeCTallMd MPUCYTCTBYET ACCUCTEHT, OKAa3bIBAIOLIUMM  CTYIEHTY
HEOOXOAMMYI0 TEXHHYECKYIO0 IMOMOIIb C YYE€TOM HHAMBHUIyaJbHBIX OCOOCHHOCTEW (OH IMOMOraeT 3aHATh
pabouee MeCTO, NepeABUraTbCs, MPOYUTATh U OYOPMUTD 33aJJaHKUE, B TOM YHCJIE 3aMUChIBAs IO JUKTOBKY);

- IPOMEXYTOYHAs aTTECTALUs MPOBOAUTCA B MTUCbMEHHOM (hopMme;

- of0ecreynBaeTcsi HaJU4Me 3BYKOYCHJIMBAIOIIEH anmaparypbl KOJUIEKTUBHOIO I0Jb30BAaHUS, MPHU
HEOOXOMMOCTH IOCTYHAIOUIUM IPEAOCTABIAETCS 3BYKOYCHUJIMBAIOLIAas ammaparypa WHAMBUAYaJIbHOTO
I0JIb30BaHUS;

- 10 JKEJIAHWIO CTYJIEHTA MPOMEKYTOYHAsI aTTECTALUSI MOXKET MPOBOIUTHCS B MUCbMEHHOH (opme;

) UId JMIl C HapyLEHUSMU OIOPHO-JIBUTATENILHOIO ammnapaTta (TSDKEJNbIMM — HapyLICHUSMHU
JIBUTATEIbHBIX QYHKIMH BEPXHUX KOHEYHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEUHOCTEN):

- NHUCBMEHHbIC 33JaHUS BBINOJHAIOTCS HAa KOMIIBIOTEPE CO CHELHATU3MPOBAHHBIM IPOIPAMMHBIM
obecrieueHrneM I HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHUIO CTY/IEHTa IPOMEXYTOUHAasl aTTeCTallus IPOBOJUTCS B YCTHOU (opme.



Pabouass mporpamma aucuMIUIMHBL «TeXHOJIOrMM TNpPUMEHEHUs YIAOOpeHMi B  aJaNnTHUBHO-
TaHJMA(THOM  3eMIICACIIUID) coctaBieHa  Ha  ocHOoBe  (CaMOCTOATENIBHO  yCTaHABIUBACMBbII
o0pazoBaTeNbHbIM CcTaHIapT BBICHIETO0 00pa30BaHUS - Marucrparypa <ykakure HauMeHoBaHue BVY3a B

HACTpoOMKax MporpamMmbl> MO HampasiieHuto noarotoBku 35.04.04 Arponomus (mpuka3 ot 22.06.2026 r. Ne
324).
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arpoOHMONIOTUM W MPUPOIHBIX pecypcoB mpoTokod Ne 8 or 09.04.2026 r. W mpu3HAHA COOTBETCTBYIOIICH
tpeboBanusiM PI'OC BO u yuebHoOro miana 1o HanpasieHHto noArorosku 35.04.04 Arponomus

PyxoBogutens OII
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