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Pabouyas nporpaMma JUCIHIIIMHBL  ATPOXHMHES» COCTABIEHA B COOTBETCTBHHY C TPEGOBAHMSIME
®DenepalbHOTO roCY1apCTBEHHOTO 00GPa30BaTENbHOr0 CTaHAapTa BEICHTero o6pasosarus (PI'OC BO),
yrBepxaenHoro llpukasom Munucrepcrsa obpasoBanuss u Hayku Poccuiickoit ®enmeparuu ot
01.08.2017 Ne 737. PaGoyas mporpamma npeHasHadYeHa IS HOATOTOBKH GaKalaBpa 110 HaIpaBJICHHUIO
35.03.05 Caporoactso, mpoduas — JlekopaTHBHOE CaI0BOACTBO W JaHAMADTHLIN JU3AHH.

Hacrosimas paGodas mporpaMma AMCUMIUIMHBEI COCTABIEHA B PAMKAX OCHOBHOM npodeccro-
HaJIbHOM 0OpasoBarensHOi nporpammel (OITOII) ¥ y9uTHIBA€T OCOGEHHOCTH 00y4eHUs IPU WHKIIO-

3MBHOM 00pa30BaHMK JIUI] C OTPAHHYEHHBIMU BO3MOXXHOCTSMHE 310poBbs (OB3) 1 HHBATHIOB.

CocraBuTens — JOKTOp GHONIOrHYecKuX Hayk, foneHT Cuusisckuit U.B /J”‘“&

Pabouyast mporpamma MMCHHUTLTHEB 0GCYXIEHA Ha 3ace/JaHiy Kadepsl SKONOTHH, arPOXUMHAH U
3aIUTEl paCTEHUH
«20» mapra 2019 r. (mpoToxon Ne 7).

3aB. KaQeapoit SKOTOTUH, AT POXUMUH H 3AILUTEI
pacTeHUH, KaHUIAT CEIbCKOXO3SHCTBEHHBIX HAYK / A. H. Iloxarunosa

Paboyas mporpavma IUCHUTTHHBEI 0X0OpeHa y4eGHO-METONMYECKON KoMmcched MHcTHTyTa
arpO3KOJIOTHH

«21» mapra 2019 r. (mpoTtokoi Ne 3).

IIpencenarens yaeOHO-METOUIECKON
KOMHCCHH, KaHAUIAT CEIbCKOXO03SIMCTBEHHBIX HAYK M% E. C. lBanoga

3aM. TUpeKTopa N0 HHAHOPMAIHOHHO-
OubIMOTEYHOMY 00CITYKMBAHHIO

Hb ©®T'5OY BO IOVpIr'AY E. B. KpacuHoxxon
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0 TUCIUIUINHE
@DOH[ OLIEHOYHBIX CPEJCTB AJIsl MPOBEACHUS MPOMEKYTOUHON aTTecTauuu o0y-
YAFOIIUXCS IO TUCIUILTAHE
OcHoBHasl ¥ JOTIOJNIHUTEIbHAS yueOHas IuTeparypa, HeoOxoauMmas AJisi OCBOCHUS
JTUCIUTUTAHBI
Pecypchl nHpOpMaIMOHHO-TEIEKOMMYHUKAMOHHON ceT «HTepHeT», HeoO-
XOJUMBIC JJIS1 OCBOCHUS JUCIIUILTAHBI
MeTtoauueckue ykazaHus Jisl 00y4aromuxcs M0 OCBOCHUIO THUCHUTIIHHbI
NudopmannoHHbIe TEXHOJIOTHH, UCTIONB3YeMbIe TIPH OCYIIECTBIEHUH 00pa3oBa-
TEJIBHOTO IMpoLiecca Mo AUCHUILIMHE, BKIIIOYas MepeueHb IporpaMMHOro obecre-
YeHHs] U UHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MarepuanpHO-TeXHUYECKas 0a3a, He0OX0oauMast JIsl OCYIIECTBICHHS 00pa3oBa-
TEIHHOTO MPOoILIecca MO AUCIHUILTHHE
[Tpunoxxenne. ®OHJ OLIEHOYHBIX CPEJCTB JAJIS TEKYLIETO KOHTPOJIS yCIIeBaeMo-
CTH U MIPOBEJICHUS TIPOMEKYTOYHON aTTeCTalluU 00YyJaIOIINXCs
Jluct peructpanm u3MeHEeHUI

n

—_—
O\UJL»[\)»—&O\O\U]U‘U‘U‘L#

—
(@)

—
(@)}

17

17

18

18

19

35



1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUININHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pesyiabTatamu ocBoenuss OIIOII

1.1. Heap 1 3a1a4n TUCHUTLIIHHBI

Hean AMcUNIMHBI
BakanaBp nmo Hampasineruio nmoarotoBku 35.03. 05 CamgoBOACTBO AOKEH OBITH MOATOTOBIEH K
peleHno  3afad  IpoeCCHOHAIBHONW  JEATEIbHOCTH  CIEAYIOIIEro TUIA: IPOM3BOJCTBEHHO-
TEXHOJIOTHYECKOM.

Heap mucuMnimHbl — (GOPMHUPOBATH MPEJCTABICHUS, TEOPETHUYECKHE 3HAHUS, MPAKTHYECKHE
YMEHHS U HaBBIKU MO0 ONTUMH3AIUU MUHEPATLHOTO MTUTAHUSI CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP Ha OCHO-
BE€ PAllMOHAIBHOTO MPUMEHEHHS] MUHEPAIbHBIX, OPraHUYECKUX yJOOPEHUM U MEIHOPAHTOB C yYETOM
MMOYBEHHOTO TJIOJOPOIUS U KIUMATUYECKUX YCIOBUM.

3agauu AUCHMILIMHBI:

- U3YYUTh XUMUYIECKUN COCTAB PacTEHHIA, MUHEPAJIHbHOE MMMTAaHUE PACTCHUH M METOJIBI €r0 PETyIHPO-
BaHUS,;

- U3yYUTh OMOJIOTUYECKUE, XUMHUECKUE U (PU3UKO-XMMUYECKHUE CBOICTBA IMOYB B KAYECTBE YCIOBUI
MIPOU3PACTAHUS U UCTOUHUKA MUTAHUS PACTEeHUI U IPUMEHEHUS YA00peHHit;

- OCBOWUTH METOJIbI OIPEeICHHS HYXIaeMOCTH TOYB B XMMUYECKOW MEIHNOpaIliH, 103, aCCOPTH-
MEHTa, COCTaBa, CBOMCTB U crioco0a MpUMEHEHHs METHOPAHTOB;

- O3HAKOMUTH CTYJICHTOB C BUJIaMH, CBOWCTBaMH, (hopMaMH U criocobamMu MPUMEHEHHUsT YI0OpSHHUH,
TpaHcopMaIuu uX B TIOYBE,

- M3Y4YHUTh TEXHOJIOTUU XPaHEHUs, TTIOATOTOBKH M BHECEHUS OPTaHMYECKUX U MUHEPAIBHBIX yI00pe-
HUIA;

- U3YYHUTH CIIOCOOBI ONPE/ICTICHUS 103 YIOOPSHUH U CPEACTB XUMUYECKOW METMOPAIINH TTOYB.

1.2. KomneTeHMU U MHAMKATOPHI UX JOCTHKEHHU I

OIIK-5. CriocobeH K y4acTHIO B IIPOBEACHUHU IKCIEPUMEHTAIBHBIX HCCIEIOBAHUN B MPO(ECCHOHATb-
HOM JIeATENBHOCTH.

Kon n naumenoBanue ®opmupyemsie 3YH

WHJIUKATOpa J0CTH-

KCHHA KOMIICTCHIIUN

3HaHUA

YMEHHUS

HaBBbIKU

W-1onk-s TTpoBoaut
BKCHepI/IMeHTaﬂbHBIe
HUCCIIENOBaHUA B 00-
JIACTH CaJ0BOJICTBA

OOyuaromuiicss JT0HKeH
3HATh: XMMHYECKHI CO-
cTaB (BJIEMEHTHBIM U
BCIICCTBCHHBIN) OCHOB-
HOM M TOOOYHOHN Tpo-
JYKIIMU OCHOBHBIX CE€JIb-
CKOXO03SiCTBEHHBIX

kynbTyp — (b1.0.02-3.1)

OOyuaromuiicst 0JDKEH
YMGTBI OLICHUBATH n
HCIOJIb30BaTh pPE3YJIb-
TaTbl aI‘pOXI/IMI/I‘-IeCKI/IX
aHaJIM30B IOYB, pacTe-
HUH © yaoOpeHui —

(b1.0.02-Y.1)

OOyuarommuiicss JT0JDKEeH
BIIAZETh: METOJAMH U
HaBLIKAMHM ~ aHaJIHUTHYe-
CKOM paboThI MO orpe-
JEJICHUI0  arpOXUMUYe-
CKUX IIOKa3aTejied, HC-
MOJIB3YEMBIX TPU OIICH-
K€ TUIOJOPOAMS TTOYBHI,
KadecTBa, 0€30IMaCHOCTHA
u TEXHOJOTHYECKUX
CBOMCTB CEIbCKOXO03SM-
CTBEHHOU MPOLYKLIUU —

(b1.0.02-H.1)




2. Mecto nucuuminnel B ctpykrype OITIOIIT

JucnurninuHa «ArpoXUMHsS» OTHOCHTCS K 00s13aTe€IbHON 9acTH OCHOBHOM MpodeccHuoHaIbHON
00s13aTeNbHON IPOTrpaMMBbl OaKajiaBpHara.

3. O0bEéM TUCHUNIMHBI U BUABI Y4eOHOIi padoThI

O0beM qucuMIUIMHEI cocTaBisgeT 4 3auetHble equuunbl (3ET), 144 akageMuuecKkux 4acoB (ma-
nee yacoB). /lucuumnimHa nsydaercs Ha 3 Kypce.

3.1. Pacnpenenenne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yueGHOM paboThI KonnuectBo yacos
KonrakTHasi pa6ora (Bcero) 22
B Tom umcne:
Jlextmm (JI) 10
[Ipaktnueckue 3ansarus (113) -
JlaGopatopusble 3ansartus (JI3) 12
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 118
KonTtpoJsb 4
HToro 144
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
B Tom uncne -
KOHTaKTHas pabota =
Ne HanmenoBanue pasnena u Bcero u §
TEMBI TeEM 4acoB CP =
nexipun | JI3 113 Q
1 2 3 4 5 6 7 8
BBenenue 4 - - - 4 X
Paznen 1 Xumudeckuil cocTaB M NUTaHUE pacTEHUN
11 XUMHAYECKUU C?CTaB U Y- 16 2 2 ) 12 X
TaHUE pacTEHUIN

Pa3nen 2 CpolicTBa MOYBBI U XMMHUYECKAs MEIHOPALMs B CBSI3U C IUTAHUEM PACTEHUHN U
IPpUMEHEHUEM YI0O0pEeHUI

CBoiicTBa MOYBHI B CBA3U C
2.1 | nuTaHWEM pacTEHHI U TPU- 22 2 4 - 16 X
MEHEHHEM YAO0OpeHHi

Xumuyeckas MeJmopanus

2.2 | mo4B (M3BECTKOBAHHE U 17 1 2 - 14 X
THIICOBAHUE)
Paznen 3 MunepasibHble yA0OpeHUs
3.1 | A3otHbIe ynoOpeHus 10 1 1 - 8 X
3.2 | ®ochopHbie y1obpeHus 10 1 1 - 8 X
3.3 | Kanuiinele ynoOpeHus 7 1 - - 6 X
3.4 | Mukpoynobpenus 8 - - - 8 X
3.5 | KommnekcHbie ynobpenus 9 1 - - 8 X
Paznen 4 Oprannueckue yaoOpeHus
4.1 | Oprannueckue ynoGpenns | 25 | 1 | 2 | - | 22 | x

Paznen 5 Dkonorus npuMeHeHus yaAo0OpeHui




51 TexHoI0rUM XpaHEeHUS " 6 ) i ) 6 X
pUMEHEHHsI y100peHui

59 DKOJIOTHYECKHUE ACTIEKTHI 6 ) i ) 6 X
pUMEHEHHsI y100peHui
KoHTtponb 4 X X X X 4
OO6mas TpyI0eMKOCTh 144 10 12 - 118 4

4. CTpyKTYpa H coJepKaHue TUCHHITHHBI
4.1 Conepxxanue Q¥ CUUILTHHBI

BBenenue

3HaueHUEe XUMU3ALUHU 3EMJIEIETNS B YCKOPEHUH HAYYHO-TEXHUUYECKOTO IIPOrpecca U NHTEHCH-
(buKanuy cenbCKOX031UCTBEHHOr0 MPoun3BoAcTBa B Poccuu u npyrux crpanax. CocTosiHUE U TIEPCIeK-
TUBBI IPOM3BOJICTBA U MPUMEHEHUSI MUHEPAIbHBIX YAOOPEHH, XUMHUYECKUX MEINOPAHTOB, HAKOTLIE-
HUS U UCTIOJIb30BaHUSI MECTHBIX yA00peHuit B Poccun u npyrux crpanax. Llens u 3agaun arpoxumuye-
CKOTO OOCIY>XUBaHUSI CEIHCKOTO X03siicTBa B P®D. 3HaueHNe MUHEPATbHBIX, OPTAHUYECKUX YHA0Ope-
HUW U XUMHUYECKHX MEIMOPAHTOB B IOBBINIEHUU YPOKAMHOCTH CEIbCKOXO3AMCTBEHHBIX KYJIBTYP,
YIY4YIICHUU KauecTBa MPOIYKIIMU M TUIOJ0POAUS MOUBbI. 3aBUCUMOCTD ACUCTBUS yIOOPEHUN OT KOH-
KPETHBIX NTOYBEHHO-KJIIMMATUYECKUX YCIOBUH M OCYILECTBICHHE KOMILJIEKCA arpOHOMHYECKUX MEpPO-
NPUATUH - cucTeMbl 00pabOTKH MOYBHI, BBEJACHUSI HHTEHCUBHBIX COPTOB, OOPBHOBI C BpEeAUTEIIMH, 00-
JE3HAMU U COpPHSAKAMH, PAlMOHAJIbHBIX CEBOOOOPOTOB, OPOILIEHUS, MEIUOPALUUA U MEXaHHU3aIUH.
[Ipenmer, METOBI, LIENTU U 33J]a4d arPOXUMUHU, B3aUMOCBS3H €€ C IPYTHMMHU arpOHOMHYECKUMH U O1O-
JIOTUYECKUMH HayKaMu. 3HaueHHe XUMHUH, (PU3UKHU U MAaTEeMAaTUKU IS aNbHEHUIIEro pa3BUTHS arpo-
XUMHUH. ATpOXMMHS - Hay4dHass OCHOBA XUMU3alUuu 3emienenus. OpraHusanus U pa3BUTHE arpoxu-
MHUYECKOTO OOCITYKHBAaHHS CEIHCKOXO03SHUCTBEHHOTO Mpou3BojicTBa B P®. Mcropuueckuit 0630p pas-
BuTHs arpoxumMudl B P®. Pons 3apybexubix (OK.-b. bByccenro, 0. JIubux, I'. I'enbpurens u ap.) u poc-
cuiickux ydyenbix (.M. MenneneeB, A.H. Ourensrapar, K.A. Tumupszes, K.K. I'expoiiny u ap.) B pas-
BUTHUH YYEHUS O MUTAHUM PACTEHUI M MpUMeHeHuH ynoopenuil. Ponb akagemuka J{.H. [Ipsaumramko-
Ba KaK OCHOBOIIOJIOKHUKA POCCHHCKOW arpoxuMuu. DU3HOIOT0-OMOXMMHUYECKOE HAIPaBJICHHUE, CO-
3nanHoe akaaemMukoM JI.H. IIpsSHMIIHMKOBBIM, KaK OCHOBA pa3BUTUA POCCUHCKOM arpoxumuu. Jlo-
CTHKEHUSI COBPEMEHHOM arpOXMMHHU U TIePEA0BON MPaKkTHKU B Poccuu u 3a pyoexom.

Pa3nea 1. XuMu4yecKkux cOCTaB M MUTAHUE PACTEeHMI

XUMHYECKUH COCTaB pacTeHUH. XMMUYECKUE JIEMEHTHI, HEOOXOIUMbIE pacTeHUsIM. PacTenus
- KOHIIEHTPATOpbl OTAEIBHBIX XMMHMUYECKHUX 3IeMEHTOB. Colep)kaHWe OCHOBHBIX OPTaHHYECKUX Be-
LIECTB B pACTeHUSIX. Makpo-, MUKPO- U YIbTPAMHUKPOIJIEMEHTHI, UX POJb B IMTAHUMU pacTeHUil. Biusi-
HUE YCIOBUH MHHEPAIbHOTO NMUTAHUS Ha COAEp)KaHUE OCNIKOB, )KUPOB, YIIIEBOAOB M JPYTUX BaKHBIX
OpPraHUYECKUX COECTMHEHUM, ONPEACIAIOMNX KAaUeCTBO YPOXKAEB CEIbCKOXO035CTBEHHBIX KYJIbTYP.

Co3aHue ONTUMANbHBIX YCIOBUN MUTAHHS PACTEHUN U CIIOCOOBI €r0 PEryJIMpPOBaHUS C TIOMO-
1IbI0 yIOOPEHH U METHOPAHTOB - TJIaBHASI 3a/1a4a arpOXUMUH.

CopnepxaHue ¥ COOTHOLICHHS 3JIEMEHTOB IHUTAHUS B PACTEHUSX, OMOJOTMYECKUI M XO35H-
CTBEHHBIN BBIHOC ITUTATENIBHBIX 3JIEMEHTOB CEJIbCKOXO35MCTBEHHBIMU KYJIBTYpaMH, MOHATHE O KPYro-
BOpOTE U OajiaHce BEUIECTB B 3eMIIECICIUH.

Pa3Butne npencraBieHus O NOCTYIUIEHUH MUTATENbHBIX BEIIECTB U UX YCBOCHUN PACTEHUSIMM.
Hcropus mpeacTaBieHUl 0 MeXaHU3Max MOCTYIUIEHUS 3J1€MEHTOB. POpMBI COCIMHEHUH, B KOTOPBIX
pacTeHusl MOTJIOMIAIOT AJIEMEHThI MUuTaHus. M30upaTenbHOCTh MOTJIONIEHUSI HOHOB pacTeHusMu. Teo-
pHsl IOTJIONIEHHSI 3JIEMEHTOB IUTaHus. CBOOOIHOE MPOCTPAHCTBO, aNoIJIacT U CUMIUIACT. Posb muro-
1a3MaTH4ecKoi MeMOpaHsb! (T1a3MalieMMbl) B IOTJIOLMICHUH 3JIEMEHTOB MTUTaHMUSL.

BnusiHue ycnoBuil BHEIIHEW cpenbl (KOHLIEHTpAlUMM MUTATEIbHOTO PAacTBOPA, COOTHOLIEHMS
MaKpoO- U MUKpPO3JIEMEHTOB B ITUTATEIBHON CpeAe, BIAXHOCTH MTOYBBI, adpalliy, TEIUIA U CBETA, Peak-
LTI Cpe.bl, (PU3HOIOTUYECKON peakIy COoJIel, MOYBEHHBIX MUKPOOPTaHU3MOB) Ha MOCTYIIJICHUE TTH-
TaTeJIbHBIX BELIECTB B pacTeHusi. HekopHeBoe nmutanue pacreHuid. OTHOIIEHUE PACTEHUN K YCIOBHUSAM
IIUTaHUS B Pa3sHbIe NEPUOABI BEr€TAllUU, IEPUOAUYHOCTh MUTAHUS pacTeHUl. PacTurenpHas quarHo-




CTUKA MUTaHUs pacTeHuid. KomriekcHas AMarHocTUKa U €€ UCIONIb30BAHUE ISl ONTUMHU3ALNUU MTUTA-
HUS pACTEHUN MPU PA3TIUYHBIX TEXHOJIOTUIX BO3/EIBIBAHUS CEIbCKOXO035UCTBEHHBIX KYIBTYP.

Pa3nen 2. CBoiicTBa NOYBBI H XMMHYECKAs MeJTHOPALIUS B CBA3M ¢ MMTAHNEM PACTEHUI U

NnpUMeHeHueM y100peHuii
CBoiicTBa MOYBHI B CBSI3HM C NUTAHNEM PacTeHUH M NIPUMEHEeHueM yA00peHu i

CoctaB nouBbl. Posib ra30BOM, )KHAKON U TBEPJOM YAaCTH MOYBBI B MMTAHUU PACTECHUN U TpaHC-
dbopmaruu ynoOpenuii. MuHepanbHas U OpraHUYecKas 4YacTH MOYBHI KaK MCTOYHUKH DJIEMEHTOB TTH-
tanus. CopeprkaHue FJIEMEHTOB TUTAHUS PACTEHUN B PA3IMUHBIX (PPAKIUIX MUHEPATHHOW YaCTH MOY-
BBI.

XUMUYECKUE COCAUHEHHS TIOUBBI, COJAEPKAIIUE AIEMEHThl TUTaHUsI pacTeHuil. Opranndeckoe
BEILIECTBO MOYBBI U €ro 3HaueHue A mioaopoaus. ConepkaHue MUTATENbHBIX 3JIEMEHTOB U UX J0-
CTYITHOCTh PACTEHUSM B pa3HbIX ouBax. [loTeHIMaNbHOE U aKTyalbHOE TIOAOPOIUE MOUBBI, TPYMIIHU-
POBKa MOYB 10 YPOBHIO aKTYaJIbHOTO TUIOOPOIUs. XMMHUYECKHE U OMOIOTUYECKUE TIPOIECCHI B TOYBE
Y UX POJIb B IPEBPAICHUN MMUTATEIBHBIX BEIIECTB U MOBHIIICHUU 3()(PEKTUBHOTO aKTyaJIbHOTO TIO0-
pOoaUsI IOYBHI.

Bubl OTIIOTUTENBHOM CIIOCOOHOCTH TMOYBBI, MX POJIb BO B3aMMOJICHCTBUH TIOYBHI C yI00pe-
HUSMU U B TUTAaHUH PACTECHUI. 3HAYCHNUE KOJUIOMIHON (paKIMK MOYBBI B MPOIIECCAX B3aAUMOACHCTBHUS
MTOYBHI C YIOOPEHUSMHU U PACTCHHUSIMHU.

CocraB U CTpOCHHE TOYBEHHOTO MOTJIOMIAIOLIEr0 KOMIUIEKCA, POJib B MUTAHUM PACTeHUI, mpe-
BpanieHun ynoOpenuii. OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS YIAOOpPEHUH, MEIUOPAHTOB W
pacTeHHIi ¢ TOYBEHHBIM IMOTJIOIAIONUM KoMIUuIekcoM. OOMEHHOE 1 HEOOMEHHOE TOTJIONICHHUE TTOYBOM
KaTHOHOB. EMKOCTH MOTJIONIEHUS U COCTaB MOTJIONICHHBIX KATHOHOB B Pa3HbIX mouBax. OOMeHHOE 1mo-
IJIOIICHHUE aHHOHOB,

Peakius mous, ee posib B MUTAaHUM PACTCHHUI M MIPUMEHEHUN yI0OpeHU U MeIuopaHToB. Bu-
JIbI KHCIIOTHOCTH TIOYBHI (aKTyasibHast, 0OMEHHas1, TuapoauTuieckas). CTerneHb HACBHIIEHHOCTH MOYB
OCHOBaHUSMHU. bydepHas cmocoOHOCTh MOUBBI. ATPOXMMHYECKAsT XapaKTePUCTUKA OCHOBHBIX THIIOB
noyB PO. [lytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KAIUHHBIX U JPYTUX COCIMHEHUN B MTOYBAX U
JOCTYITHOCTh UX PACTCHUSIM. POJIb arpoXUMHYECKOT0 aHAJIW3a MOYB JIJIsI OIEHKH 00eCIIeYeHHOCTH pac-
TEHUH dIIEMEHTaMHU IMUTAHUS, ONIPEACTICHUS U KOPPEKTHPOBKU UX MOTPEOHOCTH 103 YIOOpEHUIA.

XuMuuyeckasi MeJIMOpanus Mo4YB (M3BECTKOBAHME U TUTICOBAHME)

bananc kanbiusi 1 MarHus B 3eMJICACINK U IIYTH €T0 peryinpoBanus B Poccuu u apyrux crpa-
Hax.

OTHOLIEHUE Pa3TUYHBIX CEIbCKOXO3WCTBEHHBIX PACTEHUNW U MHUKPOOPraHU3MOB K pEaKIUU
MOYBbI. 3HAYCHHE KAl U MarHus JJisl TUTaHUSI paCTeHUH. MHOTOCTOpOHHEE IEMCTBUE U3BECTH Ha
noyBy. HelTpann3anuss KUCIOTHOCTH. Y CTPAaHEHHE TOKCHUUYECKOTO JIEUCTBUS AJFOMHHUSA U MapraHua.
Koarynsamnusi moYBEeHHBIX KOJUIOMJOB M YJIyUYIIEHHWE arpOXUMHUYECKUX U arpopu3MYECKUX CBOMCTB
MOYBHI, BrusiHuEe M3BECTH Ha PA3JIOKEHHE OPTaHUYECKOTO BEIIECTBA M MOOMIIM3AIUIO MUTATEITHHBIX
3JIEMEHTOB MOYBHI. BiusiHME N3BECTKOBAHUS HA JOCTYIMHOCTh MAKPO- U MUKPOAJIEMEHTOB PACTCHUSIM.

Omnpenenenre HEOOXOIUMOCTH U3BECTKOBAHMS M JTO3bI U3BECTH B 3aBUCUMOCTH OT KHCIIOTHO-
CTH U TPaHYJIOMETPUYECKOTO COCTaBA MOYBBI, COJIEPKAHUS TyMyca, BUJla PACTEHUHN U COCTaBa KyJIbTYp
B ceBooOopoTe. CriocoObl U CPOKH BHECEHHS U3BECTKOBBIX Y100OPEHHIA B TIOYBY.

Bunbl W3BeCTKOBBIX yn0OpeHUid (TBEpAble W MATKHE W3BECTKOBBIC MOpoabl). Mcmoap3oBaHme
OTXOJIOB TPOMBINIJICHHOCTH JJIsi U3BECTKOBAHUS TIOYB. ATPOTEXHUYECKHE TPEOOBAHUS K N3BECTKOBBIM
ynoopenusiM. HopMaTuBBI OIlEeHKM KauyecTBa M3BECTKOBAaHUA. J[TUTENHHOCTh ACHCTBUS M3BECTH. Me-
JTUOPATUBHOE, TMOJICPKUBAIOIIECE M OIEPEkKAIOIIee M3BECTKOBAHUE KHUCIBIX MOYB. D(P(HEKTUBHOCTH
M3BECTKOBAHMS TOYB B PA3JIMYHBIX CeBOOOOpoTax. OCOOEHHOCTH M3BECTKOBAHHS B CEBOOOOPOTAaX CO
JTHHOM ¥ KapToderneMm. 3HaueHHE N3BECTKOBAHUS KHUCIBIX MMOYB MPU UTUTEILHOM MPUMEHEHUH (HU3HO-
JIOTUYECKH KHCIBIX MHHEPATBHBIX YyHoOpeHui. DKoHOMHUYecKas 3(PPEKTUBHOCTh W3BECTKOBAHUS.
CriocoObl ¥ TIpUEMBI MOBBIMIEHUS YPHEKTUBHOCTH U3BECTKOBAHUS. XUMHUUYECKAsT MEIUOPALIUS COJIOH-
IIOB - OCHOBHOE YCJIOBHE€ MOBBIIICHUS TUIOJOPOAMS MOYB CO IICJIOYHOM peakuueil. ['mrncoBanue kak
Mepa yIydIIeHHs COJOHIIOB. VI3MEeHEeHHUs, BhI3bIBAEMbIC B MOYBE TUIICOM. D()PEKTUBHOCTH THUIICOBA-
Hust. OCHOBHBIE MaTepUaIbl, MPUMEHSIEMbIC JIJIsl TUTICOBAHUS MOYB. Jl03bI, CPOKU U CIIOCOOBI BHECCHUS



rurnca. /[pyrue crnocoObl, HCIONb3yeMble IS MEIMOPALMM COJIOHIIOBBIX IMOYB. Y 1OOpEHHE THUIICOM
0000BbIX TpaB. [Ipuemsbr moBeIeHUS ) (HEKTUBHOCTH THIICOBAHUS.

Pa3nen 3. MunepajibHbIe y100peHus

[Tonsitue 06 ynobpenusx. Bunbt u popmer ynoOpenuii. [leficTByromee BemecTBO U 10361 y100-
penuii. [Tonstue o cpokax u crnocobax BHeceHus. Kimaccudukamnus ynoOpenuit. Y 100peHHss MECTHbIE
Y MIPOMBIIIJICHHbIE, MUHEPAJIbHbIE M OPIraHUYECKHUE, MPOCTHIE U KOMIUIEKCHBIE, IPSMOT0 M KOCBEHHOT'O
JEUCTBUA.

A30THBIE Y100peHus

3HavyeHue npobaemsl a30Ta B 3emiienenuu B cBete yuenus [I.H. I[Ipsaumuukosa. Pons azora B
pactenusx. OcCOOCHHOCTH MUTAaHUS PACTEHUH aMMOHUNWHBIM U HUTPATHBIM a30ToM. CojiepkaHue a3oTta
B [I0YBE U JUHAMHUKA ero coequHeHui. [Ipomneccel aMmMmoHundukannm, HUTpUPHUKALIUU U JeHUTpU(DUKa-
nuu. KpyroBopot u 6anmanc a3ora B mpupoze. bananc azora B 3emienenuu. @ukcamus azora arMocde-
pbl. 3HaueHue 0000BBIX pacTeHUI B 00OTAIIEHUH ITOYBHI A30TOM U MOJYYSCHHH MPOAYKLIUHU C BBICOKHM
conepxanueM Oenka. Kimaccudukamus a3oTHbix ynoopenuii. OCHOBHBIE (JOPMBI a30THBIX, YAOOPEHUH,
UX MPOU3BOJCTBO, COCTAB, CBOWCTBA M NMpPUMEHEHUE. AMMHauHas ceautpa. CepHOKHCIBIA aMMOHU.
Cynbdar amMmmMoOHUS-HATpUs, XJopua amMoHMs. JKuAKUN aMMuak, aMMHauHas BOJAa U aMMHAKaThl.
HatpueBast u xanbuueBas cenutpbl. MoueBuHa, kapbamugoammuaunas cenutpa (KAC). MemienHo-
JecTByIONIME a30THBIE yoOpeHus. BiusHue a30THBIX y10OpeHUil Ha peaklnio MOYBEHHOTO PacTBO-
pa. Mcnonp3oBaHKe pacTeHUSIMH a30Ta yI0OpeHUH U ero mpespaiieHus B nouse. [lotepu azota yno6-
peHuit u3 nouskl. [IppumMeHeHre MHTUOUTOPOB HUTpUDUKAIMKM 7S MPEJOTBPAIICHUS MOTEph a30Ta.
D¢ hexkTuBHOCTH Pa3NIUYHBIX (HOPM a30THBIX yIOOpEHUI B 3aBUCIMOCTH OT CBOMCTB IOYBHI, BHJIA pac-
TEHHH W criocoba BHeceHHs yaoOpeHui. J{03bl, crmocoObl M CPOKH BHECEHHUS a30THBIX yIOOpEHUN O
OCHOBHBIE CEIbCKOXO3SMCTBEHHBIE KYIbTYpPhl. BiusiHUe a30THBIX yIOOpEHUH Ha yposkail pa3iUuHBIX
KYJIbTYpP U €ro KauecTBO. 3HAUCHHE IMO3JHUX IMOJAKOPMOK a30TOM Ui YIy4IIEHUs KayecTBa 3€pHa
MIICHUIIB! U ApYTUX KynbTyp. [lyTr nossimenus 3ppekTuBHOCTH a30THBIX YI0OpEHU.

DochopHbie y100peHus

[Ipobnema ¢ocdopa B 3emnenenuu u MyTH ee peuieHus. Poib gocdopa B KU3HU PaCTCHUM.
Ucrounnku docdopa nns pactenuit. Baemnne npusnaku ¢ochopHoro rojgonanust y pacrenui. [lo-
crymienue ¢ocgaToB B pacteHus U BoIHOC (hocdopa ypokaem. Conepxanue u (GOpMbl COSTUHEHUIN
dbocdopa B mouBax. Kpyrosoport dochopa B mpupoe, 6anaHc ero B 3eMJICICTHN U XO3sIHCTBE.

Cripbe ans mpou3BocTBa GochopHBIX yaoOpeHuii. MectopoxaeHue anatuToB U Gochoputon
B Poccun u npyrux crpanax. @ocopHuTsl U anaTUTHl Kak ChIpbe IS (pochaTHOM MPOMBIIIIICHHOCTH.
CrniocoObI moy4eHusi, coctaB U cBoicTBa ocdopubix ynodpennii. Cynepdocdar npocToi U 1BOMA-
HOH, TPaHyIMPOBaHHBIA U mopomkoBuAHBINA. [Ipenumurar. Cynepdoc. Tomacnuiak, Tepmodocdarsi,
docharuiak, odechropennsiii pocdar. [Tomudocdarer. McrnonpzoBaHue 0TX0I0B TPOMBINIICHHOCTH,
conepxammx (ochop. PochoputHas Myka U ycioBus 3h(PEKTUBHOTO €€ MPUMEHEHHUs. 3HaUeHUE pa-
00T POCCUICKUX y4EeHBIX 10 ATOMY Bompocy. [Tyru nosbimenus 3¢p¢pekTuBHOCTH POCHOPUTHON MYKH.

BaumopeiictBue dhochopubix ynoOpenuii ¢ mouBoi. [lormomenne pocharos mouBamu c pas-
nuuHOM peakuumeit cpenbl. [locneneiicteue hocopubx ynoOpenuit. J1o3bl, cpoku U criocoObl BHECE-
HUs (HOChHOPHBIX yIOOPEHUH O Pa3IMYHbIC CETbCKOXO3IMCTBEHHBIE KYNbTYphl. [Ipumenenue ¢oc-
¢dopHbIX ynobpenuit B 3amac. JlokansHOe BHECEHHE - Hanbosee 3G PeKTUBHBIN CITOCOO0 UCTIONB30BAHUS
cynepdocdara. 3nauenne GochopHbIX y1OOpEeHHI B MOBHIIIICHUH YPOXKasi OTACIbHBIX CETbCKOXO035M-
CTBEHHBIX KYJbTYP U YJIYYIIECHHH €ro KauecTBa B Pa3IMYHBIX [MOYBEHHO-KIMMAaTHYECKUX 30HaX Poc-
CHH.

Kanuiinbie ynoopenuns

Ponp xanus B ku3HM pacteHuil. ConepkaHue KaJlusi B YpO)Kae OTIEIbHBIX CEIbCKOXO3SM-
CTBEHHBIX KyJbTYyp. BHeUIHME MpHU3HAKKM KaTUHOTO rojonaHus y pacteHuil. Coaepxanue U GopMbl
Kaymst B mo4yBax. KpyroBopoT kanusi B mpupojie, OajlaHC ero B 3eMIICICTTUN U XO3SIMCTBE. MecTopok-
JEHUs KaIMWHBIX coJiel B Poccnn u apyrux crpa”ax. Celpble KaJIMHHBIE COJINA: CUIIbBUHUT, KAPHAJLIUT,
KauHUT, MOJUTAINT, JaHrOeHHUT U Ap. Kitaccudukanms kaauitHbIX ynoOpeHuil, UX COCTaB, CBOMCTBA U
pUMEeHEeHHEe. XJIOPUCTHIN KA - OCHOBHOE KanuitHoe ynoopenue. CriocoObl MOTyYeHHs XJIOPUCTOTO
KaJIUsl U3 CUJIBBUHUTA W yJIYUIICHHE ero pu3ndeckux cBOMCTB. 40%-Has kaynmifHas coib. CepHOKHUC-
neiid Kanuil. Kanu-maruesus, KaimMar, Kaltuid-3JIeKTPOIUT, [IEMEHTHAs TbUTh. 30J1a Kak yIoOpeHue.
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B3anmopeiicTBie KalMWHBIX YAOOpeHMH C MOYBOW. 3HaueHHE COJCPKAIIMXCA B KaJMHHBIX
yI0OpeHusiX XJIOPHUAOB, Cylb(aToB, HATPUS U MarHus AJs pa3luyHbIX pacteHuil. [Ipumenenue ka-
JUHHBIX yOOOpEeHUH B 3aBUCUMOCTH OT OHOJIOTHYECKUX OCOOCHHOCTEH pacTeHMH W TOYBEHHO-
KJIIMMAaTHYECKUX yCIOBUU. BiusiHue opranndeckux y1o0peHuid, M3BECTKOBAHUS U IPYTUX YCIOBUM Ha
3¢ HEKTUBHOCTh MPUMEHEHUSI KATMIHBIX yaoOpeHuid. J{03bl, CpOKM M crocoObl BHECEHUS KaJIHMHBIX
yaoOpeHu# o pa3audHble KYJIbTyphl. BiusHue KamuiHBIX yI0OpeHUH Ha yposkail U KadeCcTBO IMPO-
JTYKIUU OTAEIBHBIX CENbCKOXO3AMCTBEHHBIX KYIbTYP B PA3IMYHBIX MOYBEHHO-KJIMMATUYECKUX 30HAX
Poccun.

Muxpoynodpenust

3HaueHue MHUKPOAJIEMEHTOB ajsl pacTeHuil. ColepkaHue OTAENbHBIX MUKPO3JIEMEHTOB B pac-
teHusix. Conepxanue U GOPMBI MHUKPODJIEMEHTOB B 1ouBax. OyHKINUU OTJACIBHBIX MUKPO3JIEMEHTOB
(6op, Menw, Mapranel, MOJUOACH, IIMHK, KOOATLT) B pPaCTCHUAX. Y J00OpeHus, coaepkamue 6op, Map-
raHern, Me/ib, MOJIMO/IeH, IIMHK U JIpyrue MUkpodiaeMeHTsl. [lomumukpoynobpenus. Pons Mukpoymno6-
pEHUIl B TMOBBIIMIEHUH MPOAYKTUBHOCTH CEIbCKOXO3SWCTBEHHBIX KYJIBTYpP B PA3JIMYHBIX [MOYBEHHO-
KIMMaTUYEeCKUX 30HaX cTpaHbl. J[03bl, CPOKH U crOCOOBI MPUMEHEHHUS MHUKPOYAOOpEHHH B CBS3H C
MMOYBEHHO-KIMMATUYECKUMU YCIOBUSIMU U OMOJIOTUYECKUMHU OCOOEHHOCTAMHU KyJIbTyp. IIpuemsr mo-
BbIIICHHS 3((HEKTUBHOTO IPUMEHEHUS MUKPOYI00pEHU.

KommniiekcHbie ynoopeHust

[loHATHE O KOMIUIEKCHBIX YIOOpPEHUAX (CI0XKHbIE, KOMOMHUPOBAHHBIE U CMEIIaHHbIE). ATpo-
HOMHMYECKOE M SKOHOMHMYECKOE 3Hau€HHE KOMIUIEKCHBIX ynoOpeHuil. CrnocoObl MoiaydeHus, COCTaB,
CBOWCTBa W NPUMEHEHHE KOMIUIEKCHBIX ynoOpeHuil. AMmModoc U quaMModoc, aMMOHU3UPOBAHHBII
cynepdocdar, xkanuitHas cenutpa, nonudocdarsl ammonus, azodoc, azodocku, HUTpohoc U HUTPO-
¢docku, HEUTpoammodoc W HHUTpoamModocka, kapboammodockl, noaudochaTsl Kajius ¥ aMMOHUS,
dbocdarer MoueBUHBI. bopHBI 1 MOMMOIEHU3UPOBAHHBIN cynepdocdaTsl, MarHuitaMmoHuiidocdar.
Kunxue u cycneH3upoBaHHbIe yaoOpeHus. [lepcrieKTHBbI NPUMEHEHNsT KOMIUIEKCHBIX yI0OpeHui B
Poccun. TykocMecH, MX cOCTaB U CBOMCTBA, 3HAUEHUE U YCIOBUSA TYKOCMEIICHHUS.

Pa3nen 4. Opranuydeckue y1o0peHus

Haso3. 3Hauenne HaBO3a W JPYrux OpPraHUYECKHX YAOOpEHWM B TIOBBIICHWU YPOXKACB
CEeNTbCKOXO3SICTBEHHBIX KYIBTYp, CO3JaHMM Oe3faeuuuTHOro OanaHca ryMmyca M perylupoBaHUU
OMOJIOrMYecKHUX MpoleccoB B mouBe. HaBo3 Kak MCTOYHUK 3J€MEHTOB MUTAHUS AJIsl PACTEHUN U €ro
poJib B KpYroBOpOTE NUTATENbHBIX BewlecTB B 3emiuenenuu. [.H. IIpsHumHukoB 0 poiau HaBo3a B
CBSI3M C POCTOM TPOM3BOACTBA MHUHEpaJIbHBIX ynoOpeHui. 3HaueHHWe HaBO3a KaK HCTOYHUKA
IIOTIOJHEHMSI MOYBBl OPraHMYECKMM BELIECTBOM ISl MOAJAEP)KAHUA M YBEIWUYEHUS COACP KaHMS
rymyca, TMOBBIIICHUST 3(PGEKTUBHOCTH MHUHEpalIbHBIX ynoOpenuit. Oruiata HaBo3a mpuOaBKaMu
YpOKaeB CENbCKOXO3SMCTBEHHBIX KYJIBTYpP B Pa3jJNYHbIX ITOYBEHHO-KIMMAaTHUECKHUX 30HAX CTPAHBI.
3HaueHue NPAaBUIBLHOTO COYETAHHUS OPraHMYECKMX W MUHEpaNbHBIX ynoOpeHuil. PazHoBumHoctu
HaB03a - MOJCTUJIOYHBIN U 0eCMONCTUIOYHBIA (KUAKUN U TOTYXKUAKUI) HAaBO3, UX COCTABHBIC YACTH.
XUMUYECKUH COCTaB M KaueCTBO HABO3a PA3IUUHbBIX KUBOTHBIX.

Iloocmunounvii Haso3. Buapl MOACTUIKH, €€ 3HaYeHHE, COCTaB U HpuMeHeHue. CrocoOsl
XpaHeHus: HaBo3a. lIporecchl, mpoucxonsiye NpU XpaHEHHWH HaBo3a, W HX oleHKa. CTeneHb
pa3oKeHus HaBo3a. XpaHEHHWE HaBo3a B HaBo3oxpaHwmmie u B mone. lltaGeneBanue Kak
HEOOXOIUMBI TpHUEM MPaBUIBLHOTO XpaHEHHS HaBO3a. 3HAUEHUE KUKECOOpHUKOB. IIpuemsl
MOBBIIIEHUS] KayecTBa W yNOOpHUTENbHAs LEHHOCTh MOJCTHIOYHOrO HaBo3a. CHocoObl CHUKEHHUS
MOTEph a30Ta MPHU XpaHEHUH HaBo3a. [Ipog0KUTENbHOCTD AEMCTBUS HABO3A.

becnoocmunounwiii nasoz. CocraB, cBoiicTBa U mpuMeHeHue, [IpuroroBneHue, XxpaHeHHE H
MCIOJIb30BaHUE JKUJIKOTO M TMONYXKHUJIKOro HaBo3a. OcoOeHHOCTH ero nmpumMeHeHus. CpaBHHUTEIbHOE
JIeCTBUE W TOCHENCHCTBHE TOACTWIOYHOTO U OECMOACTHIIOUHOTO HaBo3a Ha  ypoKal
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYpP B Pa3IUYHBIX MMOYBEHHO-KIUMATHUeCKUX ycioBusx. Couyeranue u
COBMECTHOE MpPHMEHEHHE HaBO3a M MHHEpaIbHBIX ynoOpeHuil. CpaBHHUTENbHAs OIICHKA CTETEHU
MCIOJIb30BAaHUS PACTECHUSAMHU MMUTATEIbHBIX BEIIECTB U3 HABO3a U MUHEPAIbHBIX yan00peHuil. CriocoOsl
OIpeJIeNIeHUs] KOJIMYEeCTBA MOJCTUIIOYHOrO HaBo3a. Pacuer kommyecTtBa OECIOACTHIOUHOTO HABO3A.
J103b1, TITyOMHA 3aJ1eIKU U CIIOCOOBI BHECEHUSI HaBO3a M0/ Pa3IMYHbIE KYJIBTYpPhI B CBS3U C TOUBEHHO-
KIMMAaTUYeCKUMHU YCJIOBUSMH. MexaHu3zauus paboT NMpH MOArOTOBKE HAaBO3a, TPAHCIOPTHPOBKE U
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BHECEHUIO B MIOYBY. 3HAUEHHWE HABO3a B 3alUILEHHOM rpyHTe. CoCTaB, XpaHEHHE HAaBO3HOU JKUKHU U
UCIIONIb30BaHWE ee Ha ynoOpenue. [lomer mnTHI, €ro cocraB, XpaHEHHE U TMPUMEHEHHE.
Vcnonb30BaHue coNOMBI Ha y100peHue.
Topgh u opeanuueckue yoooperus Ha e2o 0CHoge

3anmacsl Topda B Poccun, Buasl m Tumel Topda, WX arpoXxuMuyeckas XapaKTepUCTHKA U
6otannueckuii cocraB. CreneHb pasznokeHus Topda. 30JbHOCTb, KHUCIOTHOCTb, BIAroeMKOCTb W
MOTJIOTHTENbHAsL CIIOCOOHOCTH Topda. CosepikaHle MUTATENbHBIX 3JIEeMEHTOB B TOp(dax. 3aroToBka u
WCIIONb30BaHue Top(da Ha MOACTUIKY U yaoOperue. TopdsHOI HaBO3, €r0 yA0OpHUTEIbHAS [IEHHOCTD.
VYcnoBust 3pGEKTUBHOTO HCHONb30BaHMA Topda Ha ynobOpenue. Teopermueckoe 00OCHOBaHHE
KOMITOCTUPOBaHMs. 3HAaYeHHE MHUKPOOMOJIOTUYECKUX IPOLECCOB B MPEBPAIllEHUU MUTATEIbHbBIX
BEIIECTB KOMIIOCTA B JOCTYIIHBIE /Uil pacTeHHi coenuHenus. TopdonaBo3ubie kommocThl. [Tocmoiinoe
1 o4aroBoe KoMmrocTupoBaHue. TopoxxuxeBbie U Ipyrue BUAbl KOMIIOCTOB. 3HAY€HHUE COOTHOIICHUS
KOMIIOHEHTOB B KOMIIOCTaxX Ui Pa3BUTHS MHUKPOOMOJIIOTMYECKHUX MporeccoB. TopdomuHepanbHbie
koMrocTel. Mcmonp3oBanne B kKomMmnoctax (ocOpUTHONH MYKH, W3BECTH, 30JbI (IIPU TOBBIIMICHHON
KHUCJIOTHOCTH TOP(OB) M JPYruX KOMIOHEHTOB. XHMMHMYECKHH COCTaB pa3lIU4YHBIX KOMIIOCTOB.
VYcBoeHune pacrteHusiMH a3ota, ¢ocdopa, Kaaus, MUKPOIJIEMEHTOB W3 KOMIOCTOB. Mcronb3oBaHue
TOPOJACKHX, TPOMBIIUIEHHBIX M CEJIbCKOXO3SHCTBEHHBIX OTXOJOB Ha YAOOpeHHs IyTeM uX
KOMIIOCTUPOBAaHUS M TEXHUKAa HMX HPUTOTOBJIECHHS. Polb KOMIIOCTOB B 3alllMIIEHHOM TPYHTE.
Carpornieny ¥ UX UCIIOJIb30BaHUE.
3enenoe yooopenue

3HayeHue 3eJICHOr0 yI00peHHs B OOOTAIeHWH MOYBBI OPTaHMYECKUM BELIECTBOM, a30TOM H
OPYTUMU TIHTATEIbHBIMU 3JeMeHTaMu. DOpMBbI HCIOJIB30BAHUS 3€JIEHOTO ynoOpeHus. 3HayeHHe
3€JICHOTO yJ0O0peHUs AJIsl MaJIOIIOOPOJHBIX ITECYaHbIX MOYB. PacTeHusi, Bo3/iebIBaeMble Ha 3€JIEHOE
ynoopenue (cuaepatsl). [IpueMbl BeIpaliuBaHus U UCIOJb30BaHUS OT/ACIBHBIX CHJICPATOB. JIFOTIMHBI.
Cepanemna. Jlonnuku. KommiuekcHoe ucrnosibp3oBaHue OOOOBBIX CHAEPATOB Ha KOPM U ynoOpeHwue.
Y nobpenue cunepatoB. [IpumeHenne GakTepuaabHBIX MpenapaToB (HUTparuHa, pu3oTopduHa u ap.)
IpU BBIPALIMBAHUN CUAEPATOB U JpYrux O0OOBBIX. Pa3noxkeHue 3eleHOro ynoOpeHust B IOYBE.
[Ipumenenue 3eneHoro ynodpenus B Poccum u 3pPekTUBHOCTH €ro B 3aBUCHUMOCTH OT MOYBEHHO-
KIMMaTUYEeCKUX YCIOBHH. 3eieHoe yno0peHue B paiioHax opolieHusi, BnusHue 3ei1eHoro ynoOpeHus
Ha ypO’Kail pa3IuyHbIX KyJIbTYp U CBOMCTBA MOYBBHI.

Pa3nes 5. Jxosornust npuMeHeHus y100peHuit

TexHoJI0rMHM XpaHeHUs U IPUMeHeHHs YA100peHunii

TexHonmornueckue cBoicTBa yHoOpeHHil. TexHoONOrus XpaHEHHUS TBEPAbIX M IKUAKHX
MUHEPAJIbHBIX U OPTaHWYECKUX YIOOpPEHHH B pa3iMYHbIX KIMMATUYECKUX 30HAX CTpaHbl. THUIIBI
CKJIAJICKUX TIOMEIIEeHUI U HaBo30XpaHwnil. [IpuemMsl CHUKEHUS TOTeph U KauecTBa yIOOpeHUN Mpu
WX TpPAaHCIOPTUPOBKE, XpaHEHMHM U BHeceHuu. [loaroroBka ynoOpeHHl K  BHECEHHIO.
TexHosornueckne CXeMbl M MAIUWHBl JUIsl BHECEHUS OpPraHMYECKHX, MHHEpANbHBIX (TBEPABIX U
KUAKUX) yIoOpeHH, U3BECTKOBBIX MaTepuanoB U rumca. KoHTponb U OlleHKa KadecTBa paboT IO
BHECEHMIO ynoOpeHuil. TexHuka O€30MacHOCTH MpPU TPAHCIIOPTUPOBKE, XPaHEHHMH M BHECCHHUHU
yaoOpeHuH.

JKOJIOTHYECKHE ACHEKThI IPUMEeHEeHHNs yA100peHu i

CopaeprkaHre TOKCUYHBIX BEIIECTB, IPUBOIAIINX K 3arPSA3HEHUIO OKPYKAOIIEH Cpeibl B MUHE-

palbHBIX, OPTaHUYECKUX YI0OpeHUsIX U MenuopanTtax. [IpenensHo gomyctumsbie konnuectsa (ITK)
AJIEMEHTOB M COCIMHEHUN B PACTEHUSX, I0UBE, BOJIE, COJIEPKAINXCS B MUHEPATIBbHBIX, OPTaHUYECKUX
YIOOpEHUSX ¥ METHOpaHTaX. DKOJIOTHYECKHE aCIIEKThl XUMHU3aluu 3emienenus. CoamaHCHpOBaHHOE
IpUMEHEHHE yJOOPEHUH U JPYruX CPEACTB XMMH3ALUU - OCHOBA YCTPAHEHHUS OTPHULIATEIILHOTO T10-
CJICACTBHA UX HA MMOYBY, paCTCHUSA, UCJIIOBCKA U JKUBOTHLIX.
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4.2. Conepxanue JeKI Ui

o/t

Kpartkoe conepsxanue nekiuit

Kon-Bo
JacoB

XMMHYECKHX COCTAB U MUTAHUE PACTEHUH. XUMUYECKUNA COCTaB PaCTCHUU. XHU-
MHYECKHE 3JIEMEHThI, HeoOXxoaumsele pacTeHHsAM. ColepikaHHe U COOTHOILICHMS
OJICMCHTOB IMUTAHUA B PACTCHUSAX, OMOJIOTHYECKHUH U XO3IMCTBEHHBIA BBIHOC ITUTA-
TEIBbHBIX DJIEMEHTOB CEJILCKOXO3SMCTBEHHBIMU KYJIbTYpPaMH, MOHATHE O KPYTOBO-
pore u OanaHce BEUIECTB B 3eMiIeACiNH. BiusHue ycrnoBHil BHEIIHEH cpeasl Ha
IIOCTYIUICHHE NTUTATEIIBHBIX BEIECTB B pacTeHMs. HekopHeBOE nUTaHne pacTeHUM.
OTHolIEHNE PacTEHUH K YCIOBHUSAM NUTAHUS B pa3HbIE NEPUOABI BETETAINH, IIEpU-
OJIMYHOCTh NHTAaHUS pacTeHHWU. PacTurenpHas AMArHOCTHKA IUTAHWS PACTECHUMN.
Kommiexcnas AUArHoCTUKa U €€ UCIOJb30BAHUC U ONTUMHU3ALIUN TTUTAHUA pac-
TEHUHN.

CBoiicTBa MOYBBI B CBA3H C NUTAHNEM PACTEHHI U IPUMEHEHHEM Y100peHuid.
CocraB nouBsl. MuHepasibHas U OpraHnyeckasl YacTH MOYBbl KaK UCTOYHUKHU dJie-
MEHTOB IUTaHUS. XUMUYECKHE COCIUHEHUS IOYBBI, COAEpIKALIUE IEMEHTHI IH-
TaHus pacteHuid. OpraHudyeckoe BEUIECTBO MOYBBI U €ro 3HauY€HUe IJis IJI00pO-
1vst. XUMHUECKUE M OMOJIOTMYEeCKHE MTPOIECCHI B TOYBE U X POJIb B IPEBPALLICHUH
MUTATENIbHBIX BEUIECTB M MOBBIMIEHUN 3((EKTUBHOIO aKTyallbHOTO IUIOAOPOIUS
MOYBBL. BUIBI OTIIOTUTENBHOM CITOCOOHOCTH MOYBBI, UX POJIb BO B3aUMO/ICHCTBHH
MOYBHI C yIOOpEHUSIMU U B MHUTAHUU pacTeHuid. CocTaB U CTPOEHUE MOUYBEHHOTO
MOTJIOIIAIONIETO KOMILIEKCA, POJb B MUTAaHUHM PAcTEHHM, MpeBpamieHuu ynoope-
Hui. OCHOBHBIC 3aKOHOMEPHOCTH B3aWMOJICHCTBUS yIOOpEHUM, MEIUOPAHTOB U
pacTeHHil C MOYBEHHBIM NOIJIOUIAIOIIMM KOMIUIEKCOM. Peakius mous, ee poib B
MMATAaHUHM PACTEHUW W NMPUMEHEHUH YAOOPEHUIN M METMOpPaHTOB. BUbl KUCTOTHO-
CTH TOYBHI (aKTyanbHas, OOMEHHas, TUAponuTHYecKas). CTeneHb HACBIIICHHOCTH
MMOYB OCHOBAaHMAMU. bydepHas cmocOOHOCTh MOYBHI.

XumMuueckas MeJuopauus mo4s. bananc Kanbuys U Mardusi B 3eMJICJETIUU U T1y-
TH ero peryaupoBanHus B Poccum u npyrux crtpanHax. OTHOUIEHHE Ppa3IUYHBIX
CEJIbCKOXO3SMCTBEHHBIX PACTEHHM W MHUKPOOPraHU3MOB K PEAKUHH ITOYBHI.
Heirpanu3zanust KUCIOTHOCTH. BiausHuEe N3BECTKOBAHUS HA IOCTYITHOCTh Makpo- U
MHUKPODJIEMEHTOB pacTeHusM. OrmnpenencHre HEOOXOIMMOCTH H3BECTKOBAHHS U
10361 u3BecTH. CrocoObl U CPOKM BHECEHHS M3BECTKOBBIX yMOOpEHWN B TOYBY.
Bunbsl n3BecTKOBBIX ynoOpeHUil (TBEpIbIe M MSATKHUE M3BECTKOBBIC TOPOJIbI). XHU-
MHYECKasi MeIruopaius coJIoHIOB. OCHOBHBIE MaTepHalibl, TPUMEHSIEMbIE JIJIsl TUTI-
coBaHus TOYB. J{03bI, CPOKM M CHIOCOOBI BHEeCeHHUs Twurica. [[pyrue crocoOsl, uc-
MOJIb3yEeMbI€ JIJI1 MEJIMOPAIIMU COJIOHIIOBBIX MMOYB.

Munepanbnsbie ynoopenus. [lonstue 06 ynoOpenusx. Buasl u ¢popmsl yaoope-
Hui. JleficTByro1ee BEMIECTBO U 103kl ynoOopenuid. [lorsTie 0 cpokax u crocodax
BHeceHus. Knaccudukarmus ynoOpenuii. Y 100peHuss MECTHBIE M MPOMBIIIICHHBIE,
MUHEpaJbHbIE 1 OPraHUYECKUE, TPOCThIE U KOMIUIEKCHBIE, MPSIMOT0 U KOCBEHHOTO
neiictusi. Knaccugukanus a3zoTHeIx ynoOpeHuit. OcHOBHBIE (HDOPMBI a30THBIX,
ynoOpeHul, uX TPOU3BOACTBO, COCTAB, CBOMCTBA M NMpuMeHeHue. Knaccudukanuys
dochopHbIx ymoOpenuit. CriocoObl TOMy4YeHUs, COCTaB U CBOMCTBa (PochOpHBIX
ynoopenuii. Knaccudukarnus KamifHBIX yIOOpEHUM, UX COCTaB, CBOWCTBA M MPHU-
MeHeHue. J[03bl, CpOKM U CIocoObl MpUMEHEeHUs: MuKpoynoOpenuit. Ilonstue o
KOMIUIEKCHBIX YA0OpeHHUsX (CI0XKHbIe, KOMOMHUPOBAaHHbIE U cMemaHHble). Cro-
COOBI MOJIYYEHHUSI, COCTaB, CBOMCTBA U MPUMEHEHHE KOMIUIEKCHBIX YAOOpEHUH.

Opranuveckue ynoOpenusi. HaBo3 Kak MCTOYHUK 3JIEMEHTOB MUTAHUS ISl pac-
TEHHUH U €ro pojib B KPYrOBOPOTE€ IIUTATEIbHBIX BEUIECTB B 3eMIIEIE-
K. Pa3sHOBUIHOCTH HaBO3a — IMOJACTHIOYHBIA M OE€CHOACTHIIOUHBIA (KHUIKUN U
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MOJYKUAKHUI) HABO3, UX COCTABHBIC YaCTU. XMMHUUYECKUN COCTaB U Ka4e€CTBO HABO-
3a paSJII/I‘IHBIX KNBOTHBIX. HO,Z[CTI/I.HO‘-IHBII\/'I HaBOB.BI/I,Z[BI IIOACTUJIKH, €€ 3HAYCHUC,
coctaB u npuMeHenne. CrocoObl xpaHeHUs1 HaBo3a. [Iporecchl, MpouCXoasIIue
IIpU XpaHEHUHU HaBO3a, U UX oleHKa. CrocoObl CHIDKEHUS MOTEph a30Ta MpU Xpa-
HEHUU HaBo3a. [[poAaoKUTEeNbHOCTh AEHCTBUSL HaBo3a. becnoACTUIOUHBI HABO3.
CocraB, cBoiicTBa M npuMeHeHue. [IpurorosieHue, XpaHeHHE U UCIOJIb30BAaHUE
KHUKOTO M TIOJNY>KHJIKOTO HaBo3a. [lomer mTHIl, ero cocras, XpaHEeHUE U MPUMEHE-
Hue. Vcrnonp30BaHue COIOMBI HA YIOOpEHHE.

Topd u opranmdeckue ynodpeHus: Ha ero ocHoBe. 3amackl Topda B Poccun. Buabt
1 TUTIBI TOpda, UX arpOXUMHUYECKass XapaKTepUCTUKa U OoTaHndeckuit coctan. Mc-
IIOJIB30BaHHUC I‘OpO,Z[CKI/IX, HpOMBII_HJIeHHBIX 148 CGHBCKOXO3SII>'ICTBGHHBIX OTXO00B Ha
ya0OpeHusi MyTeM WX KOMIIOCTHPOBAHHUS W TEXHUKA WX MPUTOTOBIEHUA. Poib
KOMIIOCTOB B 3aIMIEHHOM rpyHTe. Camporeny M uX HCIOJIb30BaHUE. 3E€JIEHOE
ynoOpeHue. 3HaueHue 3eJIEHOTO yI00peHusl B 00OTalleHUH TTOYBbl OPraHUYECKUM
BCIIIECTBOM, a30TOM U I[pyrI/IMI/I IIUTATCIbHBIMU BJICMCHTAMMU. cDOpMI:J HUCIIOJIB30-
BaHMS 3€JICHOTO yI00peHMUsI.

JKOJIOTHYECKHEe ACHeKThl MpuMeHeHUsl yaoOpeHuii. ComepxaHue TOKCUYHBIX
BEILECTB, TPUBOISIINX K 3arPsI3HEHUIO OKPYXKAIOLIEH Cpellbl B MUHEPAIbHBIX, Op-
TraHUYECKUX yNoOpeHusx M Menuopanrtax. llpenenbHoO OMycTHMbIE KOJIMYECTBA
(ITAK) snemMeHTOB M COEOUHEHUN B PAcTEHUSX, MOYBE, BOJE, COACPKAIIUXCSA B
MUHEPAJIbHBIX, OPraHUYECKUX YJOOPEHMSIX U MEeIHOpaHTaX. DKOJOTHYECKHE ac-
MEKThl XUMU3AIUH 3eMJIICCIIHSL.

HUTroro 10

4.3. Conepxanue J1a00paATOPHBIX 3aHATHI

z

Kon-Bo

HanmenoBanue 1ab0opaToOpHBIX 3aHITHI
4acoB

=
=
=

OmnpeneneHne Cyxoro BEIIECTBA Blaru B paCTUTEIbHOM MaTepuaie 1

Onpenenenne a3zora, pochopa U Kajws U3 OJHOW HABECKH MPH YCKOPSHHOM 030J1e-
HHUUW PACTUTCIIBHOT'O MaTCpHraJia

OnpeieneHre HUTPATHOTO a30Ta B PACTEHUEBOAUECKON TPOAYKIIMU

Omnpenenenue o0IIero a3ora

Mertobl onpeiesieHnst JOCTYMHBIX J11 pACTEHUN COEAMHEHHUI a30Ta

MeToapl onpeeneHust MoIBMKHOro ¢ochopa 1 0OMEHHOTO KaJus

Onpenenenne pH nouBbl NOTEHIHOMETPUUECKUM METOAOM

OnpeneneHne ruIpoOIuTHYECKON KUCIOTHOCTH

ORI N |~ W N (=

OrnpezesieHre CyMMBbI OTJIONIEHHBIX OcHOBaHuM (1o Kanmneny-I nnbkoBuity)

VY nobpenus. Kmaccudukanus. CBolicTBa MUHEPAIBHBIX YIOOPEHHI

Pacno3naBanue MUHEpaJIbHBIX yA0OpeHUil (a30THBIX, POCHOPHBIX, KATUUHBIX,
KOMIUIEKCHBIX ) TI0 KAUeCTBEHHBIM PEaKIISIM

[EEFU I N\OY) U JUII JUNI UL U U JUN

,_‘,_‘
- O

[
()

Hroro

4.4. Copepxxanue NpaKTHYECKHUX 3aHATHH
[TpakTHyeckue 3aHATHS HE TPEyCMOTPEHbI Y4EOHBIM IJIaHOM
4.5. Buabl u coaep:kaHue caMOCTOATEIbHOH padoThl 00yYaOIIUXCs

4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJaArOIITUXCS

Buapl camocTosTensHON paboThl 00yUYaromuXcs KonnuecTtBO yacoB

IToaroroBka K J1ab0paTOPHBIM 3aHATHUSIM 25
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BrinorHeHNE KOHTPOJIBHON pabOTHI 50
CaMOCTOSITEIbHOE N3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 25
IToaroroBka K MPOMEXYTOYHOM aTTECTAUH 18
Hroro 118

4.5.2. ConepxaHue CaMOCTOSTEIbHON pabOThl 00yJaroIuXcs

o/t

HanmenoBanne HU3Yy4acMbIX TEM HJIM BOIIPOCOB

Kon-
BO
4acoB

OO0mme BONPOCHI ArpOXMMHUYECKHUX 3HAHMMA. 3HAUCHUE MHUHEPAIbHBIX, OpraHuye-
CKHUX YHAOOpEHUU M XUMHYECKHX MEIMOPAHTOB B MOBBIIICHUH YPOXKAWHOCTH CElb-
CKOXO3SMCTBEHHBIX KYJBTYp, YJIYUIICHHH KaueCcTBa MPOAYKIMHU U IUIOJOPOAUS MOY-
BbI. Pomb 3apy0eKHBIX U POCCUICKUX YUEHBIX B PA3BUTHUU YYCHUS O MMUTAHUH pacTe-
HUW 1 IpUMEeHEeHUH ynoopennii. Posp akanemuka JI.H. [IpssHUIIHMKOBA KaK OCHOBO-
MOJIOKHUKA POCCUICKON arpoxumuu. OpraHuszanusi 1 pa3BUTHE arpoOXWMHUYECKOIrO
00CITy’)KMBaHUSI CEIBCKOXO035HUCTBEHHOTO MPon3BoACTBAa B PD. JlocTrkeHus coBpe-
MEHHOH arpoXMMUH U NiepeioBoi pakTuku B Poccun 1 3a pyOexom.

XUMHYECKHI COCTAB U NMUTAHHE pacTeHUil. PacTeHUs - KOHIIEHTPATOPhI OT/EIIb-
HBIX XHMHYECKUX 3J1eMEHTOB. Colep)kaHue OCHOBHBIX OPraHUYECKUX BELIECTB B
pacteHuax. Makpo-, MUKpPO- U yJIbTPa MUKPO3JIEMEHTHI, UX POJb B IUTAHUU PACTE-
HUHl. BnusHue ycnoBuii MUHEpPAJIbHOTO NMUTAHHMS Ha COJEp)KaHHUE OEJIKOB, KHPOB,
YTJIEBOJOB U JPYIMX BaXKHBIX OPraHUYECKUX COCAMHEHUH, ONMPECISIONNX KaueCTBO
YPO’KaeB CEIbCKOXO3SMCTBEHHBIX KYNbTyp. Pa3BuTHeE NpencTaBieHUs O MOCTYILIe-
HUU MUTATEJIbHBIX BEUIECTB U UX YCBOCHUU pacTeHUAMH. DOpMBI COETMHEHHU, B KO-
TOPBIX PAacCTEHMsI MOIJIOIIAIOT 3JEMEHTHI NuTaHus. HekopHeBoe nmuTaHne pacTeHui.
KoMIutekcHast TMarHoCcThKa M €€ UCIOJb30BaHue ISl ONTUMU3ALUN IUTAaHUS pacTe-
HUH NPU Pa3IMYHBIX TEXHOJOTUSAX BO3/EIBIBAHUS CEIbCKOXO03CTBEHHBIX KYJIBTYP.

12

IlouBa Kak MCTOYHHUK IJIEMEHTOB MUTAHMUS AJIA PACTEHU.POIb ra30BoM, )KUAKON
¥ TBEPJIOM YaCTH TMOYBBI B MUTAaHUU PaCTEHUU W TpaHchopManuu ymoopenuii. Co-
Jep>KaHUE AJIEMEHTOB MUTAHUS PACTEHUH B PAa3IMYHBIX (paKUUsSX MUHEpATbHON ya-
CTH TIOYBHI U WX JOCTYIMHOCTh B Pa3HbIX moyBax. [lOoTEHIMATbHOE M aKTyaTbHOE
IUIOZIOPOJINE TOYBBI, TPYINIUPOBKA MTOYB MO YPOBHIO aKTYAIbHOTO IUIOAOPOAUS. XU-
MUYECKHe U OMOJIOTMYECKHE MPOIECCHl B TIOYBE U MX POJIb B MPEBPAIICHUU IHTa-
TEJIbHBIX BEIIECTB U MOBBIIICHUH 3(PPEKTUBHOTO aKTYaIbHOTO IJIOJOPOAUS MOYBHI.
3HaueHUe KOJUIOMIHOW (paKIUU MOYBBI B MPOIECCAX B3aUMOACUCTBUS IMOYBHI C
ynoOpeHussMu U pacteHusMu. OOMeHHOE U HEOOMEHHOE TIOTJIONICHUE TTOYBOM KaTH-
O0HOB. EMKOCTB MOTJIONIEHUS U COCTAaB MOTJIONICHHBIX KaTHOHOB B Pa3HBIX MOYBAaX.
OOMeHHOE MOTJIONIEHUE aHUOHOB. ATpOXHUMHYECKasl XapaKTEePUCTUKA OCHOBHBIX TH-
noB 1oy P®. Ilyrtu Tpanchopmaryu a3zoTHBIX, HOCHOPHBIX, KATHUHHBIX U IPYTHX
COEIMHEHUI B MOYBaX M JOCTYMHOCTh UX pacTeHHs M. Pojib arpoxumudeckoro aHa-
JM3a MOYB JIJISl OLIEHKH O0ECTICUeHHOCTH PACTCHHM dJIEMEHTAMH IMTUTAHUS, OTIpeielie-
HUS ¥ KOPPEKTUPOBKH UX MOTPEOHOCTH /103 YAOOPEHUH.

18

XuMH4YecKass MeJHOPALMs MMOYB. 3HAaUYCHUE KAJIbLIMS M MarHus i NMATaHUs pac-
TeHUH. MHOTroCTOpOHHEE AEHMCTBUE M3BECTHM HA MOYBY. Y CTPAHEHUE TOKCHYECKOTO
JIEMCTBUS aTIOMUHMS U Maprania. Koarynsnus mo4yBeHHBIX KOJUIOMIOB M yJydlIlle-
HUE arpOXUMHUYECKUX U arpo(U3N4eCcKrX CBONCTB MOYBHI. BiusiHIe W3BeCTH Ha pas-
JIO)KEHUE OPraHUYEeCKOro BEHIECTBA U MOOMIIM3AINIO MUTATEIBHBIX 3JIEMEHTOB TOY-
Bbl. BiMsiHue M3BECTKOBAaHUS Ha JOCTYIHOCTh MaKpO- U MUKPORJIEMEHTOB PaCTEHU-
ssM. Vcnosib30BaHME OTXOJOB MPOMBIIUIEHHOCTH JJIs M3BECTKOBAHMS MOYB. ATpo-

14
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TEXHUYECKHUE TPeOOBaHUsS K M3BECTKOBBIM yAoOpeHusM. HopMaTuBBI OIleHKH Kaue-
CTBAa M3BECTKOBaHUA. [[MUTENBbHOCTh NEWCTBUS U3BECTH. MenmopartuBHOE, OAAEP-
JKUBAIOIIEE M OIEPEekKaIollee M3BECTKOBAHUE KUCIBIX MOYB. DPGHEKTHBHOCTh W3-
BECTKOBAHUS IMOYB B PA3IMUHBIX ceBO0OOpoTax. OCOOCHHOCTH M3BECTKOBAHUS B Ce-
BOOOOPOTax cO JIbHOM M KapToderneM. 3HaueHUE W3BECTKOBAHMS KHUCIBIX MOYB TPHU
JUTUTETHOM TIPUMEHEHUU (DU3MOIOTUYECKH KHUCIBIX MHUHEPATbHBIX YIOOPECHUH.
DOxoHoMmu4ueckas 3(HPeKTUBHOCTh M3BeCTKOBaHUSA. CIOCOOBI U MPUEMBI TTOBBIIICHHS
3¢ (HEeKTUBHOCTH M3BECTKOBaHUS. | MIICOBaHME KaK Mepa yIydIleHUs] COJIOHIIOB. M3-
MEHEHHUS, BbI3bIBACMbIE B TIOUBE TUTNICOM. D (HeKTUBHOCTh ruricoBanus. OCHOBHBIC
MaTepHuaybl, TPUMEHSIEMbIC 11 THIICOBaHHUS TOYB. YJ00peHHe THICOM 0000OBBIX
TpaB. [Ipuemsbl noBwieHUs 3PHEKTUBHOCTH TUTICOBAHUS.

A30THbBIe yno0peHus. 3HaueHHE NPOOJIEMBbI a30Ta B 3eMJICJICIIMU B CBETE YYEHUS
J.H. IlpsaumankoBa. Poib a3ora B pacteHusx. OCoOCHHOCTH MUTaHUS pPacTECHUH
aMMOHUUHBIM U HUTPATHBIM a30ToM. CojliepkaHue a30Ta B MOYBE U JUHAMHUKA €r0
coenuaeHui. Ilpomecchl aMMoHM(pUKAIMK, HUTPUGPUKAMUN W JTEHUTPUDUKAIUH.
Kpyrosopot u 6ananc azora B mpupoae. bamanc azora B 3emienenuu. dukcarus
azoTta atMocdepsbl. BrnusHue a30THBIX yaoOpeHHil Ha peakluio MOYBEHHOIO PacTBO-
pa. Mcnonp3oBaHue pacTEHUSIMH a30Ta YAOOpPEHHH M €ro mpeBpaiieHHusl B IOYBE.
[ToTepu azora ymoOpeHuit u3 mouBhl. [IprMeHEeHHME WHTHOWTOPOB HUTPH(PUKAIII
JUI TIpeIOTBpAILEHUs] TOTeph a30Ta. DPPEKTUBHOCTh PA3IMUHBIX (OPM a30THBIX
yI0OpeHUH B 3aBUCHMOCTH OT CBOWMCTB IOYBBI, BHJIa PACTCHHUI U CIOCO0a BHECCHUS
ynoOpenuit. J103b1, CocOOBl U CPOKHM BHECEHHUSI a30THBIX yIO0OpEHUi 10 OCHOBHBIE
CETbCKOXO035HMCTBEHHBIC KYJIBTYPhl. BIusHME a30THBIX yIOOpEHMI Ha yposkail pas-
JUYHBIX KYJIBTYpP M €ro KauecTBO. 3HAUEHHUE MO3IHUX MMOJKOPMOK a30TOM ISl YiIyd-
HIEHUs] KaYeCcTBa 3epHa MIIEHUIbl U ApYTux KyasTyp. [yt nossimenus 3¢dexTus-
HOCTH a30THBIX yJIOOpEHUIA.

®ocdopubie ynodopenus. [Ipodiaema gochopa B 3emienenuivi u MyTH €€ PEIICHHUS.
Pons dochopa B xxu3Hm pactenuit. Ucrounnku ¢ocdopa mis pacteHuid. Baemnne
npusHaku pocdopHoro rononanus y pactenuid. [locrymienue gocgaToB B pacTeHHs
u BeIHOC (hochopa ypokaem. Cozaepsxkanue u ¢hopmbl coequHeHnid Gocdopa B mou-
Bax. Kpyrosopor ¢ocdopa B mpupoae, 6ananc ero B 3eMye/IeInd U X035 CTBE.
Coippe 1151 pou3BojicTBa (HOCHOPHBIX yHOOpeHU. MecTOpoXACHHE araTUTOB M
docdoputoB B Poccun u npyrux crpanax. @ocopuTsl U anmaTUTHI KaK ChIPhE IS
dbocdarnoit nmpomeiuieHHOCTH. CynepdocdaT mpocToit 1 TBOWHOM, rpaHyIUPOBaH-
HeIE ¥ mopomkoBuaAHbIA. [lperunurat. Cynepdoc. Tomacuuiak, Tepmodocdarsl,
docdarnurak, odechropennsiii docdar. [lomudocdare. Mcnonp3oBaHne 0oTX0A0B
IPOMBIIIJICHHOCTH, cojaepkamux ¢ocdop. DocdoputHas Myka u ycrnoBus d¢dex-
TUBHOTO €€ NPUMEHEHHUs. 3HaueHHe paboT POCCUNUCKUX YUYEHBIX MO 3TOMY BOIIPOCY.
[Tytn noeimenus 3¢phekTuBHOCTH POCHOPUTHON MYKH.

Kanmniinbie ynoopenusi. Ponp kanusi B ku3HM pacteHuid. CojepkaHue Kallus B
ypOXkae OTAEIbHBIX CEIbCKOXO3AMCTBEHHBIX KYJIbTYp. BHEIIHME NpU3HAKU KaJIUN-
HOTO Tojonanus y pactenuid. Conepkanue u Gpopmbl Kanus B mouBax. KpyroBopot
Kausl B IPUPOE, OalaHC ero B 3eMJICICTTUN U X03siicTBe. MeCcTOpOXAeHHs Kalnii-
HbIX cosiel B Poccum u apyrux crpaHax. CeIpble KQJIMITHBIE COJIM: CUJILBUHUT, Kap-
HAJUTUT, KAWHUT, TIOJUTAINT, JTAaHTOSHHUT U Ap. B3auMopeicTBre KaIMHBIX YH00-
peHui ¢ MOYBOM. 3HAUYCHHE COACPIKAIIMXCS B KATMUHBIX YIOOPEHHIX XJIOPHJIOB,
Ccynb(haToB, HATPHUS W MAarHusl JUIS Pa3lIUYHBIX pacTeHui. [lpuMeHeHue KanuifHBIX
yIOOpeHU# B 3aBHCUMOCTH OT OMOJOTHYECKHUX OCOOEHHOCTEH pacTEHUH U TMOYBEH-
HO-KJIMMAaTUYECKUX YCIOBUH. BriusHue oprannueckux ynoOpeHuid, N3BECTKOBAHUS U
Ipyrux yciaoBud Ha 3((PEKTHBHOCTh NMPUMEHEHUS KaJUHHBIX ymoOpeHuil. o3I,
CPOKH U cIOCOOBI BHECEHUS KATMUHBIX yI0OpeHUil Mo pa3NuuHble KyIbTyphl. Biu-
SHUE KAIMHHBIX YI0OpeHU Ha ypokall M KaueCTBO MPOIYKIIUH OTACIBHBIX CEIb-
CKOXO3SMCTBEHHBIX KYJbTYP B Pa3JINMYHBIX MMOYBEHHO-KJIMMAaTU4YeCKUX 30Hax Poc-

30
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CHUH.
Muxpoynodpenust

3HaYeHHEe MUKPOIJIEMEHTOB ISl pacteHui. CoaepxaHue OTAEIbHBIX MUKPOAJIEMEH-
TOB B pacteHusix. Conepxanue u (GopMbl MUKPOIJIEMEHTOB B 1ouBax. OyHKIUHN OT-
JIeTBbHBIX MUKPORJIEMEHTOB (00D, Meb, MapraHell, MOJIHOIeH, IMHK, KOOAJIBT) B pac-
TEeHUsX. Y IOOpeHus, comepkaiire 60p, Mapraneil, MeJib, MOIHOICH, IIUHK U IPYyTHe
MUKpodieMeHThI. [lomumukpoynoOpenus. Poib MUKpOymoOpeHHiT B TOBBIIICHUH
IPOAYKTUBHOCTH  CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP B pa3IMYHBIX I1OYBEHHO-
KJIMMAaTUYEeCKUX 30HAX CTpaHbl. Jl03bI, CPOKU U CIIOCOOBI MPUMEHEHUSI MUKPOYI00-
peHUuil B CBSI3U C MMOYBEHHO-KJIMMATUYECKUMHU YCJIOBUSMU U OHMOJIOTMYECKUMHU OCO-
O6eHHOCTAMU KynbTyp. [IpreMbl moBbimieHHs 3(PGEKTUBHOIO NMPUMEHEHUS MHUKPO-
yIOOpEeHMIA.

KommniexkcHble ynoOpeHnsi. ArpoOHOMHYECKOE M SKOHOMHYECKOE 3HAYEHHE KOM-
MJIEKCHBIX yaoOpeHui. Kuakue u cycrneH3upoBaHHBbIC ymoOpenwus. [lepcrieKTUBbI
NpUMEHEHHUs KOMIUIEKCHBIX ynoOpenuii B Poccun. Tykocmecu, X cocTaB U CBOM-
CTBA, 3HAUYEHHUE U YCIOBUSI TYKOCMEIICHUSI.

Opranunuyeckue ynooOpenusi. Haso3. 3HaueHUWE HaBO3a W JPYTrUX OPraHUYECKUX
ynoOpeHul B TOBBIIICHHH YPOXKAEB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp, CO3JaHUU
Oe3nedunuTHOrO OajaHca rymyca W peryJMpOBaHUM OMOJIOTMYECKHX IPOIIECCOB B
noyYBe. 3HaYEHUE HAaBO3a KaK MCTOYHMKA MOIMOJHEHUS MOYBbl OPTaHMYECKUM Belle-
CTBOM JJIsl TIOAJIEP’KAaHUS U YBEIUYEHHUS COIEpXKaHHUS rymyca, MOBbIeHUs 3dek-
TUBHOCTH MUHEPAIBHBIX YAOOpeHHiA. 3HaYeHNE MPABIIIBHOTO COYCTAHUS OpTaHHye-
CKMX M MHUHEPAIBHBIX ynoOpeHuit. [loocmunounviti Haso3. CTeNeHb Pa3IoKCHHS
HaBo3a. XpaHeHHE HaBO3a B HaBO30XpaHWiHIIeH B moje. [llTabeneBanue kak HeoO-
XOJUMBIN TIPHEM MPABHIILHOTO XPaHEHHsI HaBo3a. 3HAYCHUE JKIKeCOOpHHUKOB. [Ipu-
€Mbl TMOBBIIIEHUSI KayecTBa M yAOOpUTENbHAs LIEHHOCTh MOJCTHJIOYHOTO HAaBO3a.
becnoocmunounviii nago3. IlpuroToBneHne, XpaHeHHE M UCTIOIb30BAHUE KHUJIKOTO U
MOTYKUAKOTO HaBo3a. OcoOeHHOCTH ero mpuMeHeHus. CpaBHUTEITLHOE JICUCTBUE U
nocieaeiicTBAE MOACTHIIOYHOTO U OECHOJCTUIOYHOTO HaBO3a Ha YpOXkKail CelbCKo-
XO3AMCTBEHHBIX KYJIBTYP B Pa3JIMUHBIX [TOYBEHHO-KIMMATUYECKUX yciaoBusax. Coue-
TaHWE U COBMECTHOE NMPHMEHEHHE HaBO3a W MHUHEPAIbHBIX ymoOpeHuii. CpaBHU-
TEJIbHAs OLICHKA CTENEHW HMCIOJIb30BAHUSI PACTCHUSIMU NUTATENbHBIX BEIIECTB W3
HaBO3a U MHUHEpaNbHBIX ynoOpeHuil. CrocoObl ompesieneHns KOJINYeCcTBa MOACTHU-
JoYyHOro HaBo3a. PacyeT kommuecTBa OECHOACTHIIOUHOrO HaBo3a. J{03bl, riayOuHa
3aJIeJIKM B CIIOCOOBI BHECEHHSI HABO3a IO]] Pa3IMYHbIC KYJIBTYPHI B CBS3H C TIOYBEH-
HO-KJINMaTU4YeCKUMH ycIOBUSMU. MexaHuzanust paboT mHpu TMOATOTOBKE HaBO3a,
TPAHCIIOPTUPOBKE U BHECEHUIO B NOYBY. 3HaUCHHE HABO3a B 3alUIIEHHOM T'PYHTE.
CocraB, XpaHeHHE HABO3HON JKI)KM W HUCIIOJIb30BaHWE ee Ha ynaoOpenue. ITomer
OTHI, €T0 COCTaB, XpaHEHUE U MpuUMeHeHHe. Mcronb30Banue coioMbl Ha y1o0peHue.
Topg u opeanuueckue yoobpenus na ezco ochoge. CTeneHb paslioKeHHs Topda.
30/1bHOCTh, KHCIIOTHOCTB, BJIATOEMKOCTh M TOMJIOTHTENbHAs CIIOCOOHOCTH Topda.
CopepxaHue MUTATENbHBIX 3JIEMEHTOB B Topdax. 3aroToBKa U HCIOJIb30BAHUE TOP-
¢a Ha moxcTuiky u ynoOpenue. TopdsHON HaBO3, ero yAoOpuTenbHas LEHHOCTb.
VYcenoBust addexTuBHOrO MCmosib3oBaHus Topda Ha yaoOpeHue. Teopernueckoe
000CHOBaHME KOMIIOCTHPOBAHHUS. 3HAYEHHWE MHKPOOMOJIOTMYECKHUX IIPOLIECCOB B
MPEBPAILCHUH [TUTATEIbHBIX BEUIECTB KOMIIOCTA B JOCTYIHBIE AJI1 PACTEHUMN COEIU-
HeHus. TopdonaBozHeie KomrocThl. IlocnoitHoe M odaroBoe KOMIIOCTHpPOBAHUE.
TopdoxuxkeBble U Ipyrue BUIbl KOMIIOCTOB. 3HAU€HHUE COOTHOIIECHUS KOMIIOHEHTOB
B KOMITOCTaX Il pa3BUTHSI MUKPOOHOJIOIMYECKHUX MporeccoB. TophoMuHepaabHbIe
KoMriocThl. Mcmons3oBanue B komnocTax (pochopuTHOM MyKH, U3BECTH, 30JIbI (TIPH
MOBBIIIEHHONH KHUCIOTHOCTH TOP(HOB) U JPYTUX KOMIIOHEHTOB. XUMHUECKUH COCTaB
Pa3IUYHBIX KOMIIOCTOB. Y CBOGHHE pPAacTeHUSAMHU a30Ta, Gocdopa, Kamusi, MUKpOIJIe-
MEHTOB M3 KOMIOCTOB. Vcronb30BaHUE TOPOACKUX, TPOMBIIIJIEHHBIX M CEIBCKOXO-
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39MCTBEHHBIX OTXOJIOB Ha yHOOpEHMs IyTE€M MX KOMIIOCTUPOBAHUS U TEXHHKA HMX
IPUrOTOBJIEHUS. POJIb KOMIIOCTOB B 3allMIIEHHOM I'pyHTe. Canponeny U UX UCHOJIb-
30BaHME.

TexHo0rnu XpaHeHusi 1 NPUMeHEeHHsl y100peHnid. TUIIbI CKIIaJCKUX TOMELICHUN
7 ¥ HaBo30XpaHuiuml. [IpuemMbl CHWIKEHUS TOTEPh W KadecTBa YMOOpEHWUU TpPH UX 8
TPaHCIIOPTUPOBKE, XPAaHEHUH U BHECEHUH.

IKOJOTHYeCKHe ACTIEKThl MPpUMeHeHus yaoopeHuii. COaaHCUPOBAHHOE TPHUME-

8 HEHHE YIOOpEHMI U IPYTUX CPEACTB XUMH3AIMU - OCHOBA YCTPAHEHHs OTPHUIIATEIb- 6
HOTO TIOCJICJICTBHSI MIX Ha MTOYBY, PACTCHUS, YEJIOBEKA M JKUBOTHBIX
Hroro 118

S. YueOHO-MeTOoANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aoImmuXxcst
10 AMCHHUTIJIMHE

VYuebHO-MeTonuueckue pa3padboTku umetores B Hayunoit 6ubmmoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. Arpoxumust [DIeKTPOHHBIN pecypc] : METOA. YKa3aHus Uil CAaMOCTOSITENIbHON paboThl [ams
oOy4Jaronuxcsi arpoHoMudeckoro Qgakymnpreta mo HampasiaeHusM: 35.03.03 "ArpoxuMus ¥ arpomnod-
BoBeaenue", 35.03.04 "Arponomus”, 35.03.07 "TexHonorus mpou3BOACTBA U MEPEPaObOTKH CEITHCKO-
X035UCTBEHHON MPOAYKIIMHU" 0YHOM ¥ 3a0uHOM (hopm oOyuenus] / FOxno-Ypansckuit 'AY, UacTutyT
arposkosioruu ; coct.: Y. B. Cunsckuii, A. H. [Tokarunosa. - Muacckoe: FOxHo-Ypansckuii 'AY,
2017. - 26 c. Anpec B cetu: http://192.168.2.40/Books/ppm054.pdf.

6. ®oH/1 OLIEHOYHBIX CPECTB /1JIsl IPOBeAeHH
NMPOMEKYTOYHOM aTTeCTAlNH 00yYAIOIINXCH MO TUCHUIIIHHE
Jlnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusim OI'OC
BO pazpaboTtan (oOHJI OLIEHOYHBIX CPEACTB JUISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOBEACHHUS
MPOMEXYTOUHOI aTTecTanuu ol0ydarommxcs no aucuuruinae. GOoH OLEHOYHBIX CPEACTB MPECTaB-
neH B [IpunoxxeHun.

7. OcHOBHAS U IONMOJTHUTEIbHAS Y4eOHasl JIUTEePaTypa, HeoOXoAuMasi 1JI1 0CBOEHMSI
AMCUMUILINHBI

OcHoBHas U JONOJHUTENIbHAsA yuyeOHas muTepaTypa umeercs B Hayunoit Oubnuoreke u smek-
TpOHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHAA:

1. Kumusn, B. B. OcoGeHHOCTH TUTaHUS U YIOOpPEHUS OBOIIHBIX KyJIbTYyp U KapTtodens [Te
kcT] : yaeb. mocobue / B. B. Kunaun ; Poccutickmii roc. arpap. ya-T - MCXA um. K. A. Tumupsizena. -
Mocksa : Uudpa - M, 2018. - 204 c.

2. Aronun, b.A. Arpoxumus [DnekTpoHHbIH pecypc] : yueb. / b.A. Aronun, FO.I1. XXykos,
B.1. Ko63apenko. - OnekrpoH. aaH. - Caunkr-IlerepOypr : Jlanp, 2016. 584 c. - Pexum nocryma:
https://e.lanbook.com/book/87600

3. JlaGopaTOpHbI MPAaKTUKyM MO arpoXMMHUU JUIsI arpOHOMUYECKHX CIEIHaIbHOCTEeH :
yaebnoe nmocobue / A.H. Ecaynko, B.B. Arees, A.U. IToakomun, O.}0. Jlo6ankosa ; ®I'OY BIIO,
CTaBponoJIbCKHI TOCYIapCTBEHHBIN arpapHblii YHUBEPCUTET. - U3, 2-¢, nepepad. u gonoiH. - Cras-
pomosnb : CTaBpONOIbCKUN rOCYAapCTBEHHBIN arpapHblii yHusepcutet, 2010. - 276 c. - ISBN 5-9596-
0148-6 ; To e [DnexkrponHsIil pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=138771

JlonmoHUTEIbHAS:

4, Aronun b. A. Arpoxumus / b. A. Sroaun, 1O. I1. XXykos, B. 1. Ko63apenko. - M.:
Mup, 2004. 584 c.
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5. Mypasun D.A. Arpoxumus [Tekcr] : yueOHHMK Ui CTYA. YYpPEXKIEHUH BBICIIETO
obropazoanusa / D.A. Mypasun, JI.B. Pomonuna, B.A. JlutBunckuii. - M.: M3marensckuii neHTp
«Axanemus», 2014. - 304 c.

6. [Ipaktukym no arpoxumuu [Tekcer] / B. B. Kunusn [u np.] ; nox penakuueit B.B. Kuau-
Ha. - M.: KomocC, 2008. - 599 c.
7. CnpaBouHuk arpoxumuka / noa pea. M.B. Mapkesuu, B.B. Jlanoii. - Munck : beno-

pycckast Hayka, 2007. - 392 c. - ISBN 987-985-08-0863-9 ; [DnexTpoHHBIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142362

8. Pecypchl nHPpOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IU CIUTLTHHBI

1. EnnHoe 0KHO 0ocTyna K yueOHO-METOJUUeCKUM pazpaboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/

3. Yausepcurerckas 6ubmmnoreka ONLINE http://biblioclub.ru

4. Hayunas snextponHas oubnunoreka «elLibrary» http://elibrary.ru/

9. MeToauyeckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

VYuebHo-MeToImueckne pa3paboTku uMmerorcss B HayuHnoil Oubnuoreke M 3JIeKTPOHHOM HH(pOp-
ManoHHO-o0pa3oBarensHO# cpene PI'BOY BO I0xuo-Ypansckuiit [AY:

1. XUMHUYECKUI COCTaB U MUTaHUE pacTeHuil [TekcT] : yaeOHO-MeToinYecKue yKa3aHus K
J1abopaTOPHBIM 3aHATHAM 110 arpoxumud / cocT. Y. B. CunsBckuii. - Yensounck : FOxHO-Y panbsckuii
I'AY, 2018. - 36 c.

2. XuMudeckuit aHanu3 mouB [ TeKCT] : MeToaudecKkre yKa3aHus K JaOOpaTOPHBIM U TIPakK-
TUYECKUM 3aHSATHIM 10 arPOXUMHUH JUIs CTYIGHTOB arpoHoMHuueckoro ¢akynsrera / coct. U. B. Cu-
HABCKUHA. - YenstOuuck : UT'AY, 2002. - 42 c.

3. Xumnueckasi Mmenuopanus nous [TekcT] : Mmeroandeckue ykazaHus K 1a00paTOPHBIM U
MPAKTUYECKUM 3aHATHM 110 arpOXUMUU JJIsl CTYACHTOB arpoHoMuYeckoro (axynsreTa / coct. U. B.
Cunsasckuii. - Yensounck : UI'AY, 2000. - 36 c.

4. N3yuenne cBOMCTB ymoOpeHmil [DIEeKTpOHHBIN pecypc] : MeToid. yKa3aHus K jabopa-
TOPHBIM 3aHATHUAM ISl CTYJICHTOB arpoHOMHUYeckoro (akynbrera [no Hanpasnenusm: 35.03.03 Arpo-
xumus u arponouBoBenenue, 35.03.04 "Arponomus”, 35.03.07 "TexHoyorus Mpou3BOACTBA U TEpe-
pabOTKH CeNbCKOXO035HUCTBEHHONW Mpoaykuuu' ouyHou (Gopmbl oOyueHus] / FOxHo-Ypanbckuii T'AY,
HNuctutyT arposkosioruu ; coct. A. H. [lokatunoa. - Muacckoe: FOxno-Ypansckuit 'AY, 2017. - 32
c. Anpec B cetu: http://192.168.2.40/Books/ppm055.pdf

5. Arpoxumust [DIIEKTPOHHBIN pecypc] : MEeTO. YKa3aHUs ISl CAMOCTOSATEILHON PabOThI
[ oOyuaronuxcst arpoHoMuuYeckoro (akynprera o HampasiaeHusM: 35.03.03 "Arpoxumus u arpo-
nouBoBeaeHue", 35.03.04 "Arponomus”, 35.03.07 "TexHomorus MpoOU3BOJCTBA U MEPEPAOOTKH CEITb-
CKOXO3SIICTBEHHOW MPOAYKIMH'" ouHOU W 3a0uHON hopMm oOyuenwus] / KOxHo-Ypansckuii [AY, Un-
CTUTYT arposkojoruu ; coct.: . B. Cunsasckuii, A. H. [lokatunoBa. - Muacckoe: KOxxHo-Y panbckuii
I'AY, 2017. - 26 c. Anpec B cetu: http://192.168.2.40/Books/ppm054.pdf

10. UudopManHOHHBIE TEXHOJIOTHH, HCIOJIb3yeMble MPH 0CYLIeCTBICHUH
0o0pa3oBaTeIbHOI0 Mpolecca 1o JMCHUILVINHE, BKIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAHIMHA MPEJOCTaBIISAETCS JOCTYI K 0a3aM JaHHBIX:
Koncynprantllmtoc (cnpaBodyHbie MpaBOBbIE CUCTEMBI) http://www.consultant.ru

[IporpammHuoe obecrieueHue:
Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genu-
ine, JInnien3nonHsIin moroBop Ne 47544514 ot 15.10.2010;
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Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level,
JInuensnonnsiii qoroBop Ne 47544515 ot 15.10.2010;

Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JIutieH3M0HHBIN 10TrOBOP
Ne 47544515 ot 15.10.2010;

AntuBupyc Kaspersky Endpoint Security ans OusHeca, JIunensunonssiii norosop Ne 17EO-
161220-114550-750-604 ot 20.12.16

11. MaTepuajbHO-TeXHUYecKasi 6a3a, HeoOXoAUMAst AJIsl OCYIIeCTBIEHUSI
00pa3oBaTeIbLHOIO NMpouecca No JUCHUILINHE

Y4yeOHble ayauTOpPMH /AJIsl TPOBEJACHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMOoii,
OCHAIIleHHbIE 000PYA0BAHMEM U TEXHHYECKHMH CPeICTBAMHU 00y4YeHHHA

1. YyeOHnas ayauTopus Ijsl IPOBEAEHUS 3aHATHH JIGKLIMOHHOTO THIA (OCHAIIEHA MYJIbTHMeE-
IUMHBIM 000pYIOBAaHUEM ), 3aHATHI CEMHUHAPCKOTO TUIIA, BBIOJIHEHHS KYPCOBBIX paboT, TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIbTALUM, TEKYHIETO KOHTPOJIS U IPOMEXYTOUHON arTecTauuu — 217, 309.

2. YueOHast aynuTopus IJis MPOBeACHUS JabopaTopHbIX 3aHATHI — 304.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCS

[Tomermenust A7k CaMOCTOSTENLHON pabOThl 00YJAIOIINXCS — MAJIBI YUTATBHBIN 37 OuOIHO-
TEKH, OCHAILICHHBIN KOMITBIOTEPHOW TEXHUKOH € MOAKIIOYEHUEM K ceTU «IHTepHET>.

IlepeyeHb 000py10BaAHNS M TEXHUYECKHUX CPEACTB 00y4YeHM sl

1 Konopumertp poroanextpuyeckniit KOK-2.

2 ®orometp porornexTpuueckuit KOK-3.

3 pH-metp150 -M.

4 JIaboparopHsie aneKkTpoHHBIE Bechl Acculab VIC-120d3.
5 Becwl 1aboparopusie BJIKT-500.

6 lIxad BHITSHKHOM.

7 HabGop CTEeKJIIHHOW MOCY/IBI.

8 XuMHUecKre peaKTUBBI.

9 HaGop TepmoMeTpOB.
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I1PH/IOKEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEIECHUS IPOMEKYTOYHOU aTTECTAllUU
oOyyJaronmxcs
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COAEPXKAHHUE

Komnerenuuu u ux UHIUKaTOphl, GOpMHUpYEMbIE B IPOIIECCE OCBOCHUS JUCIUILTUHBI
[Tokasarenu, KpUTEPUH U IIKAJIA OICHUBAHUS WHAMKATOPOB JTOCTIKEHUS C(hOPMHUPOBAHHO-
CTHU KOMIIETEHIINH

TunoBble KOHTPOJIBHBIE 3aJaHUS W (WJIM) WHBIE MaTepuaibl, HEOOXOIUMBIC ISl OLICHKH
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Meroauueckue MaTepualibl, ONPEACISIONUE IPOLEAYpPbl OLCHUBAaHUS 3HAHUN, YMEHHU,
HABBIKOB U (WJIM) OMbITa JNEATEIbHOCTH, XapaKTEepPHU3YIOMUX CHOPMUPOBAHHOCTH KOMIIE-
TEeHIIUNI

4.1. O1ieHOYHBIE CPENCTBA JIsl MPOBEACHHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH

4.1.1. KouTposbsHas pabota

4.1.2. Ortuer no nabopaTopHOil paboTte

4.1.3. TectupoBanue
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805044
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4.2.2. Dk3aMmeH

4.2.3  KypcoBas paboTa/KypcOBOM MPOEKT
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1. KomneTeHuMu U MX HHAMKATOPHI, GopMHpyeMble B IIpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK-5. Cnoco0eH K y4acTUIO B IMIPOBEACHUU 3KCIIEPUMEHTAIBHBIX MCCIEOBaHUHN B mpodec-
CUOHAIBHOHN NESITEIILHOCTH.

Koxn u HanmeHo- ®opmupyemslie 3YH

HaunmeHnoBaHme

BaHWE MHJIUKATOPA
OLIEHOYHBIX
IIOCTUKEHUSA KOM- 3HAHUSA YMEHUS HAaBBIKU
CPEICTB
METCHIIUN

N-1onks [IpoBo- | Obyuaromuiics mon- | Obyuaromuiics | OOyuatomuiics non- | Texymas atre-

AT DKCICPUMEH-
TAJIBHBIC HCCJICI0-
BaHHS B 00JaCcTH
CaIo0BOJICTBA

CKHUHM COCTaB

3.1)

J)KCH 3HaTh: XHMHUYC-
(37e-
MEHTHBIM W BelIe-
CTBEHHBII) OCHOBHOM
1 TIOOOYHOU TPOIYK-
MM OCHOBHBIX CEIIb-
CKOXO03SIHCTBEHHBIX

kynptyp — (b1.0.02-

JIOJDKEH YMETh!
OLICHUBATh U
UCII0JIb30BATh
pe3yJbTaTHI
arpoxuMuye-
CKHX aHaJIN30B
IOYB,  pacTe-
HUA U ynoOpe-
Huit — (51.0.02-
v.1)

3IUCTBEHHOMN

H.1)

CBOMCTB CEJIBLCKOXO-
po-
aykuun — (b1.0.02-

’)K€H BJIaAeTh: MeTO- | CTAallMA:
naMd W HaBbikamy | ~KOHTPOJIbHAA
o pabora;
AQHAJIUTUYECKOH  pa-
5 - OTYET II0 JIa-
OTBI 10 ompexene- | s pPATOPHOI
HHIO  arpOXMMHYE- | haGore;
9
CKHX  TIOKa3aTeNleH, | -  TecTHpoOBa-
WCIIONB3YEMBIX TIpH | HUE
OLICHKE ILJI0JI0POIUS [TpomesxyTou-
MOYBB,  KadecTBa, | N aTTecTa-
LS
0€30IIaCHOCTHA U TEX-
- 3a4eT c
HOJIOTHYECKUX OLEHKO

2. [loka3zaTe/u, KPpUTEPUHU U IIKAJIA OLEHNBAHUS MHANKATOPOB JOCTHKEHHUSI KOMIIeTeHIHit

NJI-1onk-s [IpoBoIUT 3KCIIEpUMEHTATBHBIC UCCIIEAOBAHUS B 0OJIACTH CaJOBOJCTBA

Kputepuu u mkana olieHUBaHUS PE3yJIbTATOB 00yUEHUS 110 JUCITUTIIHE
dopmupyembie — — — —
3VH HenocraTouHubii JocraTounsbrit Cpennuit Bricokuit
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.02 -3.1 | Obyuaronuiics nHe | OOyyaromuncs OO6yuarommiics ¢ | OOyvaronuiicss ¢
3Ha€T OCHOBHBIC | cMab0 3HAeT OcC- | He3HAYUTENbHBIMU | TpeOyemoli crere-
XAMHYECKHA  CO- | HOBHBIC XHMHYC- | ONIMOKAMHA H OT- | HbIO IIOJHOTHI H
CTaB (RJIEMEHTHBIN | CKHil cocTaB (dJie- | JeNbHBIMH MpPOOE- | TOYHOCTH  3HAEeT
W BEIICCTBCHHBIM) | MCHTHBIM M BEIlle- | JaMd 3HACT OC- | OCHOBHBIE XHUMH-
OCHOBHOM M TIO- | CTBEHHBIII) OCHOB- | HOBHEIC XHMHYC- | YSCKUM COCTaB
OOYHON  TPOIYK- | HOMW W TMOOOYHOMU | CKUH cocTaB (dyie- | (3JIEMEHTHBIM |
103478 OCHOBHBIX | MPOAYKIIMH OC- | MCHTHBIM M BEIlle- | BEIIECTBEHHBIN)
CEITbCKOX03i1- HOBHBIX CEJIBCKO- | CTBEHHBIN) OCHOB- | OCHOBHOM M TIO-
CTBEHHBIX KYJIBTYD | XO3HCTBEHHBIX HOW M TOOOYHOHM | OOUHONW  TPOIYK-
KYJbTYp MPOAYKIIUU oc- | UM OCHOBHBIX
HOBHBIX CEIBbCKO- | CEIbCKOXO03ii-
XO03SMCTBEHHBIX CTBEHHBIX KYJIBTYP
KYJIBTYP
b1.0.02-V.1 | OGyyaromuiics He | OOyuaromuiics Obyuatronuiics Obyuatronuiics
yMEeT OIICHUBATH | CIal0 yMEEeT OIle- | YMEeT C HE3Hayu- | yMEeT OIICHUBATh
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U HCIOJb30BaTh | HUBATh U UCIMOJIb- | TEJIbHBIMU 3a- | U HCHOJb30BaTh
pe3yibTaThl  ar- | 30BaTh pe3ylbTa- | TPYAHCHUSIMHU pe3ynbTaThl  ar-
POXUMHYECKUX Thl arpoXMMHUUe- | OLIEHUBATh M HC- | POXUMUUYECKHUX
aHAJIM30B  [OYB, | CKUX  aHAaJlMU30B | MOJb30BATh  pE- | aHAIU30B  TOYB,
pacTeHuil U yao0- | MOYB, paCTEHHUHN M | 3yJbTAaThl  arpo- | paCTEHUU U yH00-
peHui ynoOpenuit XHMUYECKUX aHa- | pEHUU

JU30B MOYB, pac-
TeHHil u ynoOpe-
HUU

b1.0.02 - H.1 | Obyuatommiics He | OOyyaromuiics Obyuatonmiics ¢ | OOyuarommiics
BJazeeT MeToxaMu | ciabo BiameeTr Me- | HeOOJIBIIMMHU — 3a- | CBOOOIHO BIIag€eT
W HaBBIKAMH aHa- | TOJaMU W HAaBBI- | TPYAHCHUSIMH METOaMH u

JUTUYECKON pabo-
THI TIO OTpesere-
HUIO arpoxuMuye-

KaMH aHaJIUTHYe-
CKOW paboThl 1O
OIIPEICTICHUIO  ar-

BJIaJICCT METOJaMHU
WU HaBbIKaMHM aHa-
JUTHYECKON pado-

HaBBIKAMH aHAJU-
TUYECKOH paboThI
10  ONpEeEeNICHHIO

CKHMX TOKa3aTelneH, | pPOXUMHUUYECKHUX Thl TI0 OIpEJeie- | arpOXUMHUECKUX
HCTIOJIb3YEMBIX MoKa3aTeyiei, ucC- | HUI0 arpoXuMuye- | mokaszaTenei, uc-
MpU  OLICHKE IUIO- | MOJB3YEMbIX MPHU | CKUX TOKa3aTesnel, | MoJb3yeMblX MpHU
JOpOJIUsl  TIOYBHI, | OLIEHKE IUIOJOPO- | HCIOJIB3YEMbIX OIIEHKE TIJI0A0PO-
KayecTBa, 0e3- | Ausl TIOYBBI, Kade- | IPU OIEHKE IUIO- | IS TIOYBBI, Kade-
OMAcHOCTH W TeX- | CTBa, 0Oe30macHo- | MIOpOoausi  IOYBHI, | CTBA, 0O€30MacHO-
HOJIOTUYCCKHX CTH M TEXHOJIOTH- | KQUCCTBa, 0e3- | CcTM U TEXHOJIOTH-
CBOIMCTB CEIIbCKO- | YSCKMX  CBOMCTB | OITACHOCTH M TEX- | Y6CKMX  CBOMCTB
XO3SMCTBCHHOM CEBCKOX03sIii- HOJIOTUYECKUX CEIbCKOX 031~
NPOAYKIIUHA CTBEHHOM MPOAYK- | CBOMCTB CEJIbCKO- | CTBEHHOM MPOAYK-
AU XO03IHCTBEHHOU AU
POJTYKIIUH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMi, YMeHHUii, HABHIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3yOIMX
copMUpOBaAHHOCTH KOMIIETEHIIHI B MpoIecce OCBOCHU S JUCIUIIMHBI

VYyebHO-MeToanYecKue pa3padboTku umerotTcst B Hayunoii OubiaroTeke U AJIeKTpOHHON HH)Op-

MalroHHo-o0pa3zoBaTensHOl cpene PI'BOY BO OxHo-Ypansckuii [AY:
1. Xumudeckuii cocTaB u nmuTanue pacteruit [ Tekct] : yaeOHO-MeTonnuecKkue yka3zaHus K J1ado-

PaTOpHBIM 3aHATUAM 110 arpoxumui / coctT. M. B. CunsiBckuid. - YensiOunck : FOxno-Ypansckuii [AY,

2018.-36c¢.

2. Xumuyeckuii aHanu3 noyB [TekcT] : MeToanyeckue ykazaHus K J1a00paTOPHBIM U IPAKTHYE-
CKHM 3aHATHSM I10 arpOXUMUU Il CTYACHTOB arpoHoMHuueckoro ¢gakynbreTa / coct. . B. Cunsis-
ckuii. - Yengounck : UT'AY, 2002. - 42 c.

3. Xumudeckas meiauopanus mous [Tekcr] : MeToanueckue yka3zaHus K JJa0OpaTOpPHBIM U Mpak-
TUYECKUM 3aHSATHUSAM TI0 arpOXUMUU IS CTYJIEHTOB arpoHoMHuuYecKoro ¢akynsrera / coct. U. B. Cu-
HABCKUHA. - YenstOuuck : UT'AY, 2000. - 36 c.

4. W3yueHue CBOMCTB ynoOpeHH [DIeKTpOHHBIH pecypc]

: METOJI. YKa3zaHusi K Ja0opaTOpHbIM

3aHATHUAM JUIS CTYACHTOB arpoHOMHYEcKOro (hakynbreTa [1o HampasneHusm: 35.03.03 Arpoxumus u
arponiouBoBenenue, 35.03.04 "Arponomus”, 35.03.07 "TexHomorus MpoW3BOJACTBA M IMEpepabOTKH
CEeNTbCKOXO035HCTBEHHON MpoayKMu" ouHoi (opmbl 00ydenus] / KOxuo-Ypansckuit [AY, Uactutyt
arposkoiioruu ; coct. A. H. ITokarunona. - Muacckoe: FOxHno-Ypansckuii ['AY, 2017. - 32 ¢. Aapec B
cetu: http://192.168.2.40/Books/ppm055.pdf

5. Arpoxumus [DIEKTpOHHBIN pecypc]

: METOJ. YKa3aHUs IJIsi CaMOCTOSTEIbHOW paboThI [

o0yJaroImuxcst arpOHOMUYECKOro Qaxyiabrera mo HampasiaeHusM: 35.03.03 "Arpoxumus u arpomnoy-
BoBenenue", 35.03.04 "Arponomus", 35.03.07 "TexHosorusi IpOU3BOACTBA M NIEPEPAOOTKU CEITBCKO-
XO03SICTBEHHOHM MPOIyKIMU" O4HOM 1 3a0uHOi hopMm oOydenus] / FOxuo-Ypansckuit AY, UnctutyT
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arposkosioruu ; coct.: Y. B. Cunssckuii, A. H. [Tokaruiosa. - Muacckoe: FOxHo-Ypansckuii 'AY,
2017. - 26 c. Anpec B cetu: http://192.168.2.40/Books/ppm054.pdf

4. MeTtoanyeckue MaTepuaJibl, ONpeAesiiolue NpoueIypbl OHeHUBAHNS 3HAHUI, YMEHUIA,
HABBIKOB H (MJIM) ONBITA AeSITeJILHOCTH, XaPAKTEPU3YIOIIUX C(POPMHPOBAHHOCTH
KOMIIeTeHIINH

B nanHOM pasznerne MeToIUYecKre MaTepUalibl, ONMPEACIISIONINE POIEeyphl OIICHUBAHUS 3HA-
HUW, YMEHHI, HaBBIKOB, MPUBEJICHBI MPUMEHHUTENIBHO K KaKJOMY U3 UCIOIb3YEMbIX BUJIOB TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH Y IMTPOMEKYTOUHOM aTTECTAIIUN 00YyJIaroIuXCsl.

4.1. OueHo4HbIe cpeacTBa s MPOBeJICHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH

4.1.1. KonTponpHas paboTa

KOHTpOJ'II)HaH pa60Ta IMPOBOAUTCA OJIA OLICHKU Kadu€CTBa CaMOCTOATCIBHOIO OCBOCHHUSA CTYACH-
TOM O6paBOBaTGHBHOﬁ nporpamMmbl 110 OTACJIBHBIM TCMaM JUCHUIIINHBI. Pabora OLCHUBACTCA II0
YCMOTPCHHUIO IPECTIOJaBaTCIIA OHCHKOﬁ «3aUYTCHO», «HE 3aUTCHO».

Kpurepuu orieHkn KOHTPOJIbHON padoThI (TabJI.) TOBOAATCS A0 CBEACHUS CTYACHTOB Ha YCTaHO-
BOYHOM Jiekiun. O1ieHKa 00BSIBISETCS CTYACHTY MOCIE MPOBEPKH KOHTPOIHHOU PabOTHI.

[IIxana Kputepuu onennBanus

OrneHKa «3a4T€HO» | - cojepKaHue W opopMIIeHHE KOHTPOJIBHOW PabOThI COOTBETCTBYET TPeOO-
BaHUSIM,;

- M3JIO’KEHHE MaTepHalia JIOTHIHO, TPAaMOTHO;

- HAJIMYHUEC MaAJIO3HAYUTCIIbHBIX OI_HI/I60K HJIN ITOrpCIIHOCTD HCTIPUHIUITNAJIb-
HOTO XapakTepa MPH BHITIOJTHEHUH 3aIaHUH.

OreHka «HE 3a4TEHO» | - colepKaHhe U 0(OpMIIEHHE KOHTPOJIbHON pabOThl HE COOTBETCTBYET Tpe-
OOBaHUAM;

- U3JI0’KEHHE MaTepHalia He JIOTUYHO, UMEIOTCS TpaMMaTUYeCKHe OINOKH;

- 3HAQUUTEJIbHBbIE OIIMOKM NMPUHIMINAIBHOTO XapaKTepa NP BBITOJHEHUU
3aJJaHuH.

4.1.2. Oruér no naboparopHoii padote

OtyeT 1o J1abopaTopHO paboTe UCIIOIB3YETCS JIs OIICHKH KaueCcTBa OCBOCHUS 00YyJaronIuMCs
OCHOBHOH mpodeccHOHaTbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanuie u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKa3aHUAX K
nabopatopubM padoram (. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tabil.) J0BO-
ISITCS IO CBEJCHUS OOYYaIOMIMXCS B Hadayie 3aHATHH. OTYET OIIEHUBACTCS OICHKOH «3aYTEHO», «HE
3ayTeHO». OlLIeHKa «3auTeHO» CTaBUTCA OOydaronmmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpH-
TEPUSIM, YCTAHOBJICHHBIM ISl TTOJIOKUTEIBHBIX OICHOK («OTIHYHO», «XOPOIIO», «yJOBICTBOPHTEIb-
HO»). O1ieHKa 00BABIAETCS 00YUAIOIIEMYCsl HETTOCPEICTBEHHO TIOCIIE CIaYH OTUeTa.

HIkana Kpurepun oueHuBanus

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CYXJCHHUS NIPHU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;

- YMEHHUE NMPOBOJIUTH U OLIEHUBATH PE3yJIbTaThl U3MEPEHUM;

- CIIOCOOHOCTH pa3peliaTh KOHKPETHBIE CUTYalluU (JIOMYCKaeTcsl Hallu4yue
MaJIO3HAYUTENBHBIX OIMMOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITHE CO-
JepKaHusl BOPOCA WUIIM MOTPEUTHOCTh HENPUHLIMIHAIBHOIO XapakTepa B

OlleHKa «3aU4TEHO»
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OTBETE Ha BOIPOCHI).

O1eHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETUUECKUX 3HAHUH; JOMYIICHbI OIINOKH
B ONpE/ICNICHUH TOHATHI U ONMMCAHUK M3YYaeMBbIX SBJICHHUI U MIPOILECCOB,
MCKa)XEeH MX CMBICII, HE IPAaBUJIHHO OLEHUBAIOTCS PE3YNbTAaThl H3MEPEHUIA;
- He3HAaHHWE OCHOBHOI'O MaTepHala y4eOHOW IMPOTrpaMMBbl, JOIYCKAalOTCS
rpyObie OuIMOKH B U3JI0KEHUH.

Kpurepun omnenku otBera (Tabi.) MOBOAATCSA 10 CBEICHUs OOydYaIOIMIMXCS B Haydaje 3aHATHM.
OneHka oOBSBISETCS 00YJArOIIEMYCsl HEITOCPEACTBEHHO TOCTIE OTBETA.

Hlkana Kpurepun oneHuBaHusi

- 00y4aroIUICs TIOJTHO YCBOWIJ YUeOHBIN MaTepua;
- MPOSABIISIET HABBIKM aHaU3a, 0000LIECHHS, KPUTUYECKOTO OCMBICICHUS U
BOCIPUSITHSI HHPOPMALINH, HABBIKW OMHMCAHUS OCHOBHBIX (PU3NYECKUX 3a-
KOHOB, SIBJICHUH U MPOIIECCOB;

Oneika 5 - Marepuan U3JI0KEH IPaMOTHO, B ONPECIICHHON JTOTMYECKOH MOCIe0Ba-

(OTIHHO) TEIbHOCTH, TOYHO MCIOIb3YeTCs] TEPMUHOIIOTHUS;
- TIOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUUYECCKUE MOJIOKEHUS KOH-
KpPETHBIMU MTPUMEpPaMH, IPUMEHATH UX B HOBOW CUTYallHH;
- MPOJIEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a/1a4H;
- MOTyT OBITh JOMYILEHbI OJJHA—BE HETOYHOCTU MPU OCBEUICHUH BTOPO-
CTETICHHBIX BOIIPOCOB.
OTBET YJOBJIETBOPSET B OCHOBHOM TPeOOBAHUSIM Ha OLIEHKY «5», HO MpHU
3TOM UMEET MECTO OIMH U3 HEIOCTATKOB!

Onuenka 4

(xoporo) - B YCBOEHUHU Y4€OHOTrO Marepuasia JOIMYyIIeHbI HEOOIbIIHe MpoOeIbl, He
MCKa3WBIIIHE COJCPIKAHUE OTBETA;
- B pEIICHUH 3a]1a4 JONYIIEHbl He3HAYUTEIbHbIE HETOYHOCTH.
- HETIOJTHO WJTH HETIOCJIeIOBATeIbHO PACKPBITO COIEpKaHNEe MaTepraia, HO
MOKa3aHO o0lllee MOHMMaHUE BONMpPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHBIE /ISl JANIbHEHIIIETO YCBOCHUS MaTepuaa;

Ouetixa 3 - MMEJNCh 3aTPYIHEHHUS WM JOMYIIEHbI OMIMOKH B ONpPENECIICHUU IOHS-
TUH, UCTIONIb30BAaHUU TEPMHUHOJIOTHH, ONMCAHUU (PU3UIECKUX 3aKOHOB, SIB-

(YIOBIETBOPUTENBHO) .

JICHUI U MPOIIECCOB, PEUICHUH 3ajlad, UCIIPAaBICHHbIE MOCIE HECKOIbKUX
HABOJISIINX BOTIPOCOB;
- HEMOJIHOE 3HAaHHE TEOPETUYECKOro MaTepHasa; o0yJaroluics He MOXKET
MPUMEHHUTH TEOPUIO B HOBOW CUTYAITUH.
- HE PAcKpbITO OCHOBHOE COZIiepkKaHHe y4eOHOro MaTepuaa;
- oOHapyXeHO He3HaHHE WM HEMOHUMaHue OOJbIIeH min Hauboyee Bax-

Onetika 2 HOM YacT y4eOHOTro MaTepuana;

(HEy1OBJIIETBOPUTEIILHO)

- JIOMYIICHBI OITMOKN B OMPEICICHUN TMOHSITUN, TIPU UCTIOIB30BaHUH TEp-
MUHOJIOTUHU, B ONMHCAHUU (U3NYECKUX 3aKOHOB, SBJICHUI U MPOIECCOB,
pelIeHnu 3aj1a4, KOTOpPbIe HE UCIPABJICHBI MOCIE HECKOJIBKUX HABOISAIIUX
BOITPOCOB.

4.1.3. TectupoBanue

TecTtupoBaHue MCHONB3YETCS NIl OICHKA KavyecTBa OCBOCHHUS OOYy4YaroIMMCS OCHOBHOMW IPO-
(beccroHanbHON 00pa3oBaTEIbLHON MPOTPAMMBI MO OTIENBHBIM TEMaM WM pa3/ieiaM AMCLUUIUINHBL.
Tect mpencraBisieT co0OW KOMIUIEKC CTaHAAPTU3WPOBAHHBIX 3a7aHUM, IMO3BOJISIONIMKA YIPOCTUTH
MPOLEYPY U3MEpPEHUs 3HAHUN U yMeHHH oOydaroruxcs. OOyJaromuMcst BEIIAIOTCS TECTOBBIC 3a/a-
HUS ¢ GOPMYITHPOBKOM BOIIPOCOB U MPEIOKEHUEM BHIOPATh OJIMH MPABIIIBHBIA OTBET U3 HECKOJIBKHUX

BapHUaHTOB OTBCTOB.

Ne

O1ieHOYHBIE CpeCTBa Kon n HaumeHoOBaHue NH-
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TectupoBanue

JUKAaTOpa KOMIETEHITUN

Ilumanue pacmenuti

1. [Tpupoct ypoxas 3a cueT yno0peHuit

A)50 %;

Bb) 100%;

B) 20%.

2. Kak pacTeHus ycBauBaroT MUTaTEIbHbBIE BellecTBa?
A) U3 IOYBHI U BO3/1yXa;

b) 3 noussr;

W3 nouBskl, BOJIBI M BO3yXa.

3. YUto HeoOX0AMMO PACTEHHUSAM JIJI1 HOPMAJILHOTO Pa3BUTHS !
A) Tenyo, CBET, 3JIEMEHTHI ITUTaHHUs, BOJIA;

b) smemeHTHI IUTAHUS;

B) Temo, s1eMEHTEI IMTAHUS, CBET.

4. OcHOBHas 4acTh OOIIECH MacChl CyXOro BEIIeCTBa
A) 6enku, )KUPBI, YTIEBOIBI;

b) 6enku u xKupsI;

B) Oenku u yriieBonsl.

5. Macca cyxoro BelmiecTBa B ToMarax, nepiax u orypiax:
A) 4-8%;

B) 5-10%;

B)2-3%;

6. Macca cyxoro BeliecTBa B 3JaKax:

A) 85-88%;

B) 90-95%;

B)70-80%.

7. OCHOBHas 4acTh 3JIEMEHTAPHOTO COCTAaBa CYXOro BEIIECTBA
A) yriiepon, KUCJIOpPOAd, BOAOPO, a30T;

b) yrnepon, Bogopon, a3or;

B) Bomopona, a3zoTt, kuciopoa.

8. daromuro3s 3To:

A) 3axBat KJIETKOW TBEPJIbIX YaCTHIL;

b) 3axBar kanenn KUAKHX BEIICCTB;

B) 3axBart 1 TBEPABIX U KUAKUX YACTHII.

9. I[ImHOIUTO3 3TO:

A) 3axBaT Kanejb XXKUJIKUX BEIISCTB;

b) 3axBat TBepIbIX YaCTHIL;

B) 3axBar v TBEPABIX U KUAKUX YACTHII.

10. Ilpu HenpoctaTtke docdopa pacTeHHE UMEET:

A) TEMHO-3€JIEHYIO OKPACKY;

b) xxenTyro okpacky;

B) xenrto-3eneHyro okpacky.

AzomHvie yooopeHus

1. Kakue ynoOpeHus oka3pIBalOT HAauOOJIbIIIEee BIMSHIE HA Be-
JINYMHY ypoxKas?

a) a30THbIC yI00peHUs

0) KaJMiTHBIC YIOOpECHMS

B) pocdopHble yI1oOpeHHs

2. MoueBuHa (KapbamMu1) OTHOCUTCS K ...

a) aMHJIHBIM YOpEHUsIM

0) aMMHAYHO-HUTPATHBIM YAOOPEHUSM

B) aMMHAYHBIM YIAOOPECHUSIM

N-1onk-s IlpoBomut skc-
MIEPUMEHTAJILHBIE HCCIIEIO-
BaHHAS B 00JIaCTH CamOBOJ-
CTBa
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3. Kakoe cozeprkanue a30Ta B MOUEBUHE

a) 46%

6) 34,6%

B) 24%

4. MoueBrHa 151 yTIOOpEHU BBITYCKAETCA B ...

a) rpaHyJIMPOBAaHHOM BUJIE

0) >KUJIKOM BUJIE

B) B BUJIE KPUCTAJUIMYECKOTO BEIIECTBA

5. Kakoe ynobpenue conepkuT HanOobIee KOJIUIeCcTBO a3ora?
a) 0E3BOIHBIN aMMHUAK

0) cynbdar aMmMOHUS

B) KapOOHAT aMMOHHSI

6. K aMMOHMITHBIM y1OOpEHUSM OTHOCHUTCH ...

a) cynb(haT aMMOHUS

0) aMMOHMI{Has1 cCenTuTpa

B) CyJIb(OHUTPAT AMMOHUS

7. Kakoe coznepkaHue a30Ta B aMMHAauyHOU cenuTpe?

a) 34%

0) 24%

B) 16%

8. Kakoe ynoOpeHre OTHOCUTCS K (PU3HOTOTHYECKHU IIETOUHBIM?
a) HUTpaT HATPHUS

0) HUTpAT aMMOHUS

B) XJIOpHJI Kaaus

9. K xakuM y00peHHsIM OTHOCHUTCS KallbllieBas cenuTpa’?
a) HUTPAaTHBIM YI0OpEHUSIM

0) aMUIHBIM YIOOpEHHIM

B) aMMOHUWHO-HUTPATHBIM yI00PECHUSIM

10. Kakoe ynoOpeHre OTHOCUTCS K (PU3UOJIOTHUECKU KUCITBIM?
a) cynb(haTr aMMOHUS

0) KanpLueBas ceauTpa

B) HUTpAT HATpUs

Kanuiinvie yooopenus

1. Ponpb kanus B ®KU3HU pacTEHUI?

a) Kanuit sBnsieTcs OAHUM U3 OCHOBHBIX JIEMEHTOB MUHEPAJIb-
HOTI'O ITUTaHUs paCTEHUN

0) Co3naeT OnaronpusiHbIe YCIOBHUS.

B) OTnyruBaet BpeauTemnei.

2. Kakoe KOIu4ecTBO Kalausl COAEPKUTCS B OYBE CEPO3EM?

a) 10 2-3 % (30-50 1/ra B maXOTHOM CIIO€)

0) 10 0.5-0.7 % (15-21 T/ra B IaXOTHOM CJI0€)

B) 110 2-2.5 % (60-75 T/ra B MaxOTHOM CJI0€)

3. KpynHble MECTOPOXKACHUS KaTUHHBIX COJICH?

a) CackaueBaHCKOE MECTOPOKIACHUE

0) BepxHekamMckoe MECTOpOXKIACHUE

B) OTO XuMHu4eckas (opmyia, Co3JaHHas HCKYCCTBEHHO

4. Kak moiay4arT XJIOPUCThINA Kaaui?

a) BzaumopelicTBreM ruIpOKCUIA Kalusi C COJITHOM KUCIIOTOM:
KOH + HCl — KCI + H,0

0) B3anmopeiicTBeM ruipoKCHIa KaJus ¢ CONMSTHOM KUCIIOTOM:
KOH + Cl — KCI + Oz

B) B3auMopeiicTBueM r’uipoKCcHIa KaJiusl C COISTHOM KUCIOTOM:
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KCI + HC1 — H20+ KOH

5. Kakue npoMbITIEHHBIE OTXO/IBI HCIIOIB3YIOTCS B KA4eCTBE
KJIMHHBIX ynoOpeHuii?

a) 'ymyc

0) Onunku

B) MbuIbHAs Bosa

6. MexaHn3M B3alMOJICHCTBUS KATUIHBIX yIOOPEHHH C 1M0Y-
BOM?

a) KAaTHOHBI TPOHUKAIOT B MEKIAKETHBIC TPOCTPAHCTBA

0) paciieruieHneM yTeM BbICTIEHUS KUCIOT PACTEHUSIMU

7. B xakux Gopmax conep>KuTCs Kaauii?

a) ['panynbl

0) [Inactsr

B) PacTBOp

8. Oxapakrepu3yiTe JOCTYIHOCTb JJIs1 pAaCTEHUI pa3Iu4HbIX
dhopm kamus?

a) Kanuii nouBeHHOr0 pacTBopa (BOJOPaCTBOPUMBIiL)

0) Kanuii moryomeHHbIH (0OMEHHBIN )

B) Kanuit HeoOMeHHbIH ((hUKCHPOBaHHBII)

9. CBoiicTBa 1 0COOEHHOCTH MPUMEHEHHS 3TOTO YI00peHHUs?
a) OTOT XMMUYECKUN AJIEMEHT PACTeHUS NOTPEOUTH MOTYT
TOJIBKO B PaCTBOPE BOIbI

0) [TorpebmstoT B 11000M BUIE

10. Kakoe BnusiHUE KaJMAHbBIE yTOOPEHUS OKa3bIBAIOT HA CBOM-
CTBa MOYBHI?

a) MI3aMeHeHns MU (DU3UKO-XUMHUYECKHUX CBOMCTB MOYB

0) He usmenser cocraB mO4YBEI

Mukposnemenmsi u MUKpoyooobperus

1. MuKpoO3I€MEHTBI —3TO

a) B, Mn, Cu, Zn, Co, Mo

6)N,P .K,S ,Ca Mg

B) Al, Br, Z, H20

2. Kakoe conepxanrie MUKPO3JIEMEHTOB B PACTCHUSX ?

a) 1-10%

6) 0,1-1%

B) 3-5%

3. Pacuer yno6penus a1 BHEKOPHEBOM MOAKOPMKH Mo y1o0-
peHui

a) 50-100rpamm/rexTap

6) 10-50rpamm/rexrap

B )100-150rpamm/rexTap

4.Cxonbko % neiicTByromero Bemecrsa B Monubaar aMMOHUS
HaTpust 1 Monubaare aMMOHUS.

a) 35-50%

0) 15-20%

B) 5-10%

5. [Ipusnaku nedunura Mo B pacTCHUSIX.

a) CXOHO C a30THBIM T'OJIOIAHUEM, JIUCThS OJIETHO —KEIThIE
0) 3ageprKka [BETEHUS

B) OrpOMHBIE ¥ TEMHO 3€JICHbIC JTUCThS

6. Hemoctatox B B pacTenusx.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OIIaICHHE 3aBs3eH
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0) CyxOoCTh | OIaJIcCHHUE JTUCTHEB

B) 'HUeHue oT KOpHS

7. Kakue mouBbI camble O0OTaThle MUKPORJIEMEHTAMH.
a) YepHo3emHBbIE.

0) JlepHOBO-TIOA30IHCTHIC

B) CyriauHuCTHIE.

8. CKOJIBbKO KI' BHOCSIT B IOYBY OOpMarHuBbie y100peHMUsI.
a) 60-100xr /rexrap

6) 10-50kr/rexrap

B)100-200kr/rekTap

9. HenocraTok Zn B pacTeHUSIX MIPU3HAKU

a) XJ10p03 U pO3ETOYHOCTh

6) CyXxocCTh BETOK

B) Onanenne ¥ THUEHUE TIJI0JIOB.

10. Pacuer CuSO4 (cynbdat Meau) BHECEHUS B TIOUYBY
a) 10-12kr /rextap

0) 1-5kr/rexrap

B) 5-10kr/rexrap

Opeanuueckue y0oopeHus

1.YTo0 BXOOUT B COCTAaB HaBO3a

a) TBEP/bIC BBICICHUS KUBOTHBIX, KHUIKUE BBIICICHUS KUBOT-
HBIX, TIOJICTHIIKA

0) TBep/ible BbIACIECHUS KUBOTHBIX, TOJCTHIIKA

B) )KHMJIKHE€ BBIICIICHUS )KUBOTHBIX, TIOJICTHIIKA

2.Uem OoraTsl TBEpbIC BBIICICHUS KUBOTHBIX ?

a) Azot, ¢pochop, Kanuii

0) Azort, pochop, KaabIui

B) ®ocdop, Kanpuuit

3. I'maBHas 3aaya pallMOHAJILHOTO XpaHEHUsI HaBO3a

a) YMEHBIINUTH MOTEpU aMMHUaKa

0) YBenmnuuTh MOTEpU aMMHAKa

4. K yemy MpUBOJIUT OTCYTCTBHUE WJIM HEJOCTATOK TOICTHIIKH
JUIS HaBO3a

a) Bce ykazaHHbIe HI)KE BapUAHTHI OTBETOB

0) yTeuka HaBO3HOM JKMKHU

B) OOJBINIME TOTEPU AMMHAYHOTO a30Ta

I') YMEHBIIIAET HAKOIIJICHUE HAaBO3a B XO341CTBE

5. Koro Tuna HaBO30XpaHMJIMILE PEKOMEHOBAHO B 3aCyILIN-
BBIX paliOHax

a) KOTJIOBAHHOT'O THIIA

0) Ha3eMHOI0 THIIA

6. UTo 100aBISIOT VISl YMEHBIIICHUS TOTEPH a30Ta U3 ITUYHETO
nomera?

a) Topd, cyxoii nepernoii, mopouIKoBUIHbIN cynepgocdar

0) mopoImKOBHAHBIN cymnepdocdar

B) Topd, cyxoii mepernoit

') CyXOM MeperHou, MopoIKOBHIHbBIN cynepdocdar

7. IlpuMeHeHne NTHYBETo oMeTa 0co0eHHO 3 PeKkTuBHO 1Ist?
a) [11010BO-ATOJHBIX KYJIBTYp, KapTo(ens, KOPMOBBIX KOpHE-
TJI0]I0B

0) II0J0BO-STOAHBIX KYJIBTYP

B) KapTo(ensi, KOpPMOBBIX KOPHEIUIOJIOB
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') KOPMOBBIX KOPHETUIOAOB, IIJI0JI0BO-STOHBIX KYJIbTYP

8. 13 uero coctout Topg?

a) paCTUTEIBHBIX OCTATKOB, MUHEPAJIbHBIX BEIIECTB

0) MUHEPATBHBIX BEIIECTB

B) PAaCTUTEIIPHBIX OCTAaTKOB

9.YTo npoucxoauT Mo BIUSHUEM HaBo3a ¢ Tophom?

a) YMEHBIIIAeTCs KUCIOTHOCTh Top(a, yCHITMBAETCsl OMOJIOTHYe-
CKasl IeATeNIbHOCTh B KOMIIOCTE

0) yBeIMUYUBAETCS KUCIOTHOCTH TOp(a, yCUIIMBAeTCss OMOJIOTHU-
YyecKas JIeATeTbHOCTh B KOMITOCTE

B) KUCJIOTHOCTh OCTA€TCs MPEKHEH, YCUITHBAETCS OMOJIOTHYe-
CKasl IeATeIbHOCTh B KOMITOCTE

10. K oprannyeckum ynoO0peHUsIM OTHOCSTCS

a) Topd

0) cynbdar xanus

B) MOUEBHHA

r) cynepdocdar

11. Coneprxanue o01IeTo a30Ta B OJACTUIIOYHOM HaBo3e (%):
a) oxoio 0,5

0) oxojo 1,0

B) 0k0:10 2,0

r) okoio 3,0

1) okoiio 5,0

12. B kakoM HaBO3€ cojepKaHue a30Ta Oosbie?

a) HaBO3 Ha TOP(SIHOM MOICTHIIKE

0) HaBO3 Ha COJIOME

13. HaBo3, notepsiBuiuii 50 % nepBoHa4aJIbHOTO Beca, Ha3bIBa-
eTcs:

a) epenpeBLUINM

0) CBEXXUM

B) TIOJIYIIEPENPEBILIUM

') IEPETHOEM

1) KIIaCCHYCCKUM

14. CBexuil HaBO3 —3TO

a) c1abopa3IoKHUBIIASCS MACCa, COJIOMa B KOTOPO COXpaHSIET
MepBOHAYAIIbHBIN 1IBET U MTPOYHOCTD.

0) ogHOpOaHAs Macca, coaepKHuT 50 % OT HCXOMHOW MacChl U
OpraHM4eCcKOro BeniecTna. B Hell HEBO3MOXKHO ONpPEETUTh 1a-
e OTJACNbHBIC YJIEMEHTHI MOACTUIIOUYHBIX MAaTEPUAIIOB.

B) pBIXJIas 3eMJIMCTasi TEMHAs OJHOPOAHAS Macca, COJEPIKUT HE
0osiee 25 % Macchl ¥ OPraHUYCCKOTO BEIIECTBA OT UCXOIHOM
BEJIMYMHBI CBE)XETO HABO3a

15. Kakoe conep:xanuie BoJibl B OJIYKHAKOM HaBo3e?

a) 1o 90 % Boxbl

0) 90-93 % BoxawI

B) Oosiee 93 % BonbI

16. B xakoii neprosa BpeMEeHH rojia JIy4llie 3aeJIbIBaTh NTHUNI
nomMer?

a) OCCHbBIO

0) BecHoOIl

B) JIETOM

17. Kaxoit Bug Topda oTinyaeTcst cinaboi CTENEHbIO pa3ioxke-
HUS PACTUTENHHBIX OCTATKOB M BHICOKOW KHCIIOTHOCTBIO.
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a) BEpXOBOi1

0) HU3UHHBIH

B) NEPEXOTHOM

18. Kakue mpomnopiuuu cyxoro NTUYbEro NoMeTa Hy>KHbl Ha 1
KB.M.

a) 0,2 xr

0) 0,5kr

B) 1 kr

19. CkonbKO MeCSIIEB HY>KHO BBIJIEPKUBATh KOMIIOCT, €CIU B
€ro COCTaB BXOJAT (eKanuu, Uit THOETN BO3MOXKHBIX SHUI]
reJIbMUHTOB?

a)9

0) 1

B) 3

20. Kakoe opranuueckoe y1o0peHue Jy4iie BHOCUTh JUIs JieT-
KHMX [1€CYAHBIX MTOYB?

a) Ui

0) KOMITOCT

B) KYPUHBII IOMET

ITo pe3ynbTaram Tecta 00y4aromeMycsl BHICTABIISETCS OLICHKA «OTIMYHO», «XOPOIIO», «yIOBIIE-
TBOPHUTEIHHO» WIIA «HEYIOBIECTBOPUTEIHHO.

Kputepun onennBanus orsera (Tabi.) TOBOIATCS 1O CBEIEHUS 00YYarOMUXCs 0 Hayalla TeCTH-
poBanusi. Pe3ynbpTar TecTUpOoBaHUs 00BSABISETCS 00YJIAOMIEeMYCsl HETIOCPEICTBEHHO MOCIIE €ro CAauu.

Mxkana Kpurepun oueHuBanust
(% npaBHJIbHBIX OTBETOB)
Onernka 5 (OTIIUYHO) 80-100
Onenka 4 (Xopoiio) 70-79
Ouenka 3 (yI0BJIETBOPUTENIBHO) 50-69
OneHka 2 (HeyaOBJIETBOPUTEIBHO) Menee 50

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl POBeAeHHUS TPOMEKYTOUHOM aTTecTAlluM

4.2.1. 3a4deT ¢ OLIEHKON

3ayer ¢ oueHKol (nudepeHIIMPOBaHHbIN 3aueT) sABseTCs (HOPMON OIIEHKH KauecTBa OCBOE-
HUS OOYYarOIIMMCSl OCHOBHOUM MPOQeCCHOHAIIBHON 00pa30BaTEIbHOM MPOrpaMMBbl IO paszeiaM JIHc-
muminHbl. [lo pesynpTataM 3auera 0Oy4aroImIEMYCsl BBICTABISIETCS OIICHKA «OTIMYHO», «XOPOIIO»,
«yIIOBJICTBOPUTEIHLHO», «HEYIOBICTBOPUTEIHHO» B city4ae AudpepeHnnpoBaHHOTO 3a4eTa.

3aueT MPOBOAMTCS IO OKOHYAHUH YTCHUS JICKIIMIA ¥ BHITIOJTHEHHSI JTa00paTOPHBIX 3aHATHMA. 3a-
YETHBIM SIBJISIETCA MOCJIEIHEE 3aHATHE 10 AMCUUIUIMHE. 3aueT NPUHUMAETCS MPEernoaaBaTessiMu, Mpo-
BOJMBIIUMHU JTA0OpAaTOPHBIC 3aHATHS, WM YUTAIONUMU JIEKIIMKA TIO0 JAHHOW JUCHUIUIHHE. B ciydae
OTCYTCTBHSI BEYILErO MPEIoaaBaTess 3aueT NPUHUMAETCs MpernojaBaTesieM, Ha3HaueHHBIM pacropsi-
KEeHHeM 3aBenyromero kadeapoil. C paspelieHus 3aBenyomnero kadeapoit Ha 3a4eTe MOXKET MPHUCYT-
CTBOBATh MpEMNojaBaTeb KaQeapsl, IPUBICUCHHBIHN 715 IOMOIIM B IPHEME 3aueTa.

[IpucyrcTBUe Ha 3adere mpenojaBareiei ¢ Ipyrux kadenp 6e3 COOTBETCTBYIOLIETO pacropsi-
KEHUS PEKTOPa, MPOPEKTOpa Mo yueOHOM paboTe niau AekaHa (HaKyabTeTa He JOIMyCKaeTCsl.

3ayer MpoBOAUTCS B (OpPME WHAMBUIYATHHOTO YCTHOTO OIpoca. TakkKe yUUThIBAIOTCS OLIEHKH,
MOJIy4YE€HHBIE CTYACHTOM B XOJI€ TECTUPOBAHMUS, IPOBOJAUMOI0 B T€UEHUE yueOHOT0 TO/a MO pazjienam
mucuuruinHel.  MHopMarus o ¢popme mpoBeAeHus 3a4eTa JOBOJUTCS 0 CBEACHUS 00ydaromuxcs B
Hayajie ceMecTpa.

30




Jlns mpoBenieHHs 3adeTa BEAYIIMH MperoaaBaTeslb HAKaHyHE MOJIy4aeT B JIeKaHaTe 3a4eTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIAeTCs B JE€KaHAT IMOCIE OKOHYAHHSI MEPONPUATHUS B
JIeHb MIPOBE/ICHUS 3a4eTa UM YTPOM CJICYIOUIETO THS.

OOGyuaromuecs IpHu SBKE Ha 3a4eT 00sS3aHbI UMETH MPHU ceOe 3a4eTHYI0 KHUXKKY, KOTOPYIO OHU
IPEIBSBISAIOT MPENOAABATEINIO.

Bo Bpemst 3auera oOyuaromuecs MOTYT MOJIb30BaTHCS C pa3pelIeHHs BEAYIIETo MPEno1aBaTes
CIPaBOYHON ¥ HOPMATHBHOM JTUTEPATYPOM, APYTUMH TOCOOUSIMHU M TEXHUYECKHMHU CPEACTBAMHU.

Bpewms moarotroBku oTBeTa B yCTHOM opMme mpu cliadye 3auera JOJDKHO COCTAaBIIATH HE MEHee
20 MuHYT (110 KeJTaHHUI0 00YYaIOIIET0Css OTBET MOXET OBITh 1OCPOUYHBIM). Bpems oTBera - He 6omee 10
MUHYT.

[IperonaBaTenio nMpepoCTaBIseTCs MPaBO 334aBaTh 00YYAIOUIMMCS JOTIOTHUTEIbHBIE BOIIPOCHI
B paMKax MporpaMMbl JUCHUTIIINHBIL.

KauecTBeHHast oOIleHKa «3a4TeHO», BHECEHHAs B 3aUETHYI KHIDKKY M 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb, SIBJISIETCSI PE3yJIbTaTOM YCIEIIHOTO YCBOEHUS yueOHOro MaTepuania.

Pe3ynpraT 3adera B 3a4€THYIO KHUKKY BBICTABIISICTCS B JICHb IPOBEACHUS 3ayeTa B MPUCYT-
CTBUU camoro oOyuatomerocs. [IpenogaBaTenu HecyT NEpCOHANBHYIO OTBETCTBEHHOCTH 3a CBOEBpE-
MEHHOCTh M TOYHOCTb BHECEHHMs 3alMCEd O pe3yibTaTax IMpPOMEKYTOYHOW aTTeCTalli B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4E€THbHIC KHIKKH.

Ecnu oOyyaromuiicst SBUJICS Ha 3a4eT M OTKAa3ajcs OT MPOXOXKICHUS aTTeCTAallUl B CBS3U C He-
MOATOTOBJIEHHOCTHIO, TO B 3a4E€THO-9K3aMEHAIIMOHHYIO BEJOMOCTh €My BBICTABIISIETCS OLIEHKA «HE 3a-
YTEHO».

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHALIMOHHOW BEJOMOCTH CIIOBAMH «HE SIBUJICS».

Hapymenue 1uCHUIIINHBI, CIMCBIBAHUE, UCIIOJIb30BAaHHE 00YYaIOUIMMUCS HEPAa3pEIICHHBIX T1e-
YaTHBIX M PYKONUCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U APYTHX BHUJOB JINUYHOM KOMMYHHUKALIMOHHOM M KOMIBIOTEPHOW TEXHHUKHU BO
BpeMs 3ayeTa 3amnpeunieHo. B cioyuae HapylieHus 3Toro TpeOoBaHUS MpemnojaBaTelib 00s3aH yIalIUTh
00yJaromerocs: U3 ayJIMTOPUHU U MPOCTABUTH €My B BEIOMOCTHU OIICHKY «HE 3a4TEHO».

OO6yyaromumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBaXKUTEIbHOW MPUYUHE, UH-
JMBHTyaJIbHBIE CPOKU IPOBEICHUS 3a4eTa OMPEACISIOTCS IPUKAa30M PEKTOpa Y HUBEPCUTETA.

OO6yyaronuecs, UMEIOIINE aKaJeMHUUECKYIO 3aJJ0JKEHHOCTh, CAIOT 3a4eT B CPOKH, ONpeaes-
emble YHUBepcuTeToM. MHpOpMaIus o JUKBUAALUN 33J0JDKEHHOCTH OTMEYAETCsl B HK3aMEHAIMOH-
HOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelleHus IeKaHaTa U JIOCPOYHas cllaya 3adeTa C 3allUChl0 Pe3yIbTaTOB B
SK3aMEHAIIMOHHEIN JIUCT.

WuBanuapl W nMua ¢ OrpaHUYeHHBIMH BO3MOYKHOCTSIMH 370POBBSI MOTYT C/aBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIC WHIUBUIAYATbHBIM Y4€OHBIM IUIaHOM. MHBanuapl M auma ¢ orpaHuYeHHBIMU
BO3MOKHOCTSIMH 3/I0pOBbsI, UMEIOIINE HApyLIICHUsS OMOPHO-IBUTATEILHOTO ammnapaTa, AOMYyCKaloTCs
Ha aTTECTAllMOHHbIE HCTIBITAHUS B COIPOBOXK/IEHUU aCCUCTEHTOB-COMPOBOXKIAIOIIUX.

[Ipouenypa npoBeneHus TPOMEKYTOUHOM aTTeCTAllUU ISl OCOOBIX cllydaeB u3joxeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu O0y4arouuxcs IO
OIIOIl oOGakanaBpmara, crneuuanutera u Marucrparypsl» OPI'BOY BO HOxHo-Ypanbckuii [AY
(IOVYpI'AV-I1-02-66/02-16 ot 26.10.2016 1.).

OLleHOYHBIE CPEJCTBA Kon n HaumeHoBa-
Ne . HHUE UHAUKATOPA
Bompockl k 3a4eTy ¢ oLieHKOI
KOMITETEHIINHI

1 | 1. Arpoxumus, Kak Hayka, €€ 3a7a4u, npeameT u Metoasl ucciaenosanus. | U-lonks  IIposo-
2. VcTopus pa3BUTHS arpOXMMUYECKUX 3HAHUH. IAT  DKCIEPUMEH-
3.Bo3nyiiHoe ¥ MoYBEHHOE MUTAHUE PACTEHUH. TalbHBIE  HCCIENO-
4. CoBpeMEHHOE MPE/ICTABICHUE O MEXaHU3MaX MOTJIOIIEHUS DJIEMEHTOB | BaHUSI B 00JIacTH
MIUTaHUS PAaCTCHUSAMMU. Ca/JI0BOJICTBA

5. ConepxaHue B paCTEHHSIX U BBIHOC C YPOKaeM CEIbCKOXO03SICTBEH-
HBIX KYJIBTYP JIEMEHTOB TUTAHMUSI.
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6. [TonsiTie MakpO3JIEMEHT MUTAHUS PACTEHUH, UX POJIb B MUTAHUU U
MPOAYKTUBHOCTH PACTEHHUI.
7. IloHsAiTHE MUKPOSJIEMEHT MUTAHUS PACTEHUM, UX POJIb B MUTAHUH U
MPOAYKTUBHOCTH PACTEHHUI.
8. BiusiHME BHEIIHUX YCIIOBH Cpe/bl HA MOTJIOICHUE 3JIEMEHTOB MTATA-
HUS PACTEHUSIMHU.
9. MuHepanbHas 4acTh MTOYBBI U €€ 3HAYEHNE B IUTAHUMU PACTCHUM.
10. Oprannueckoe BEIIECTBO MOYBBI U €r0 3HaYEHHUE B IUTAHUU pacTe-
HHU.
11. ITornmorurenpHas CrIOCOOHOCTH M MOIJIOLIAOIINN KOMIUIEKC II0YB, UX
3HAa4YCeHUE B MUTAaHUH PACTECHU.
12. ArpoXxuMusi KUCJIBIX MIOYB, X METHUOPALIUSI.
13. ArpoxuMus COJIOHYAKOBBIX U COJIOHIIOBBIX MOYB, UX MEJIMOpAIIUSI.
14. Knaccudukanusi MUHEpaTbHBIX YI0OpEHUH.
15. OcHOBHBIE PU3NYECKIE, XUMHUYECKHE U MEXAaHUYECKUE CBOWCTBA MU-
HEpaJTbHBIX YIOOPECHHIA.
16. A30T B )KM3HU PacTEHUM, KPYTOBOPOT a30TUCTHIX BELLIECTB B CUCTEME
— «II0YBa — PACTCHUC».
17. IIpoueccbl aMMoHM(pUKALINK, HUTPU(DUKALWH, TEHUTPU(PUKALIUN — UX
OoTpHUIaTeNIbHAs U MOJOXKUTENbHAs POJIb B MUTAHUU PACTEHUHN a30TOM.
18. Knaccuduxanus a30THBIX yA0OpEHH, CHIPbE 111 IPOU3BOCTBA,
KpaTKas XapaKTepUCTHKA.
19. HutpaTtHble yaoOpeHHs, UX XapaKTepUCTHKA U TEXHOJIOTUS IPUMEHe-
HUSL
20. AMMOHUIHBIE YIOOpEHHs, UX XapaKTEePUCTHKA U TEXHOJIOTUS IIpUMe-
HEHUSI.
21. AMMOHUIHO-HUTpATHbIE yIOOPEHUs, UX XapaKTEPUCTUKA U TEXHOJIO-
TSl IPUMEHEHUS.
22. AMusHble ynoOpeHus, X XapaKTepUCTUKA U TEXHOJIOTUS IPUMEHE-
HUSL
23. Kunakue a30THbIE yIOOpPEHUs, NX XapaKTEPUCTUKA, TEXHOIOT U IIPU-
MEHEHUSI.
24. ®ochop B )KU3HU PACTEHUH, COiepKaHue U cocTaB (pocdopa B mouse.
25. Knaccuduxkanus GochopHbIX yaoOpeHuit, ChIphE AT MPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKaA.
26. BogopactBopumsie GpochopHbIe yTI0OpEeHUsI, X XapaKTEPUCTHKA U
TEXHOJIOTUS IPUMEHEHUSI.
27. JIAMOHO-TTUTPaTHO pacTBOpuMbIe (hochopHBIE YAOOpEHUS, X XapaK-
TEPUCTHUKA U TEXHOJIOTHs IPUMEHEHUS.
28. Tpynno pactBopumbie GpocdopHbie yI0OpEHHUs, UX XapaKTEePUCTUKA U
TEXHOJIOTUSI IPUMEHEHUSI.
29. Kanuii B )KM3HU paCTEHUH, COACPKAHUE U COCTAB Kajus B MIOYBE.
30. Knaccudukanus KanuiHbIX YI0OpEHHA, CHIPbE IS MPOU3BOJCTBA,
KpaTKas XapaKTepUCTHKA.
31. Xnopcoaepkaiye KaluiHble yI00peHHs], UX XapaKTepUCTHKA U TeX-
HOJIOTHS TPUMEHEHHUS.
32. Kanuitaele ynoOpeHus, He CoepKallue XJI0p, UX XapaKTepUCTUKA U
TEXHOJIOTUSI IPUMEHEHUSI.
33. Knaccuukanus KOMIJIEKCHBIX YIOOPEHUH, UX KpaTKas XapaKTepH-
CTHKA, TEXHOJIOTUSI IPUMEHEHUSI.

1. MukpoynoOpeHus, UX 3HaUEHUE U TEXHOJIOTUS IPUMEHEHUS.

2. Knaccudukarus opraHU4ecKux ynoOpeHnid, uX 3HaYCHUE B 36M-

JEeETINH.
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3. TloacTunouHblid HABO3, TEXHOJOTHS TPUTOTOBJICHUS, XPAaHEHUS 1
ycioBust 3¢ (HEKTUBHOTO UCTIONB30BaHUS.
4. becnoacTHIIOYHBIA HaBO3 — COCTaB, CBOMCTBA U yCIOBUA d(Pdek-
TUBHOTO UCTIOJIH30BAHUSI.
[ITrunii TOMET — cocTaB, XpaHEHUE U PUMEHEHHE.
6. Cunepanpubie ynoopenus. Comoma Kak OpraHmueckoe yaoope-
HUE.
7. KoMIloCcThl — BUJIBI, COCTAB, TEXHOJIOTHSI IPUTOTOBIICHUS U TPU-
MEHEHUS B Ka4eCTBE OPraHUIECKUX yIOOpEHUH.
8. Topd, camporneny — BUIbI U THUIIbI, TEXHOJIOTUS IPUTOTOBJICHUS U
WCIOJIb30BAaHUS B KAUECTBE OPraHUIECKUX YIOOpEHUH.
9. He TpaguimonHble BUIbI OPraHUYECKUX y10O0pEeHUH.
Pemenne 3agauu, 6a30Bble MpUMeEpPHI:
1. ConepxaHnue a30Ta B 3epHE SIPOBOM MIIECHUIIBI IPU YOOPKE COCTaBHIIO
1,8 %, BnaxuocTh — 21 %. Kakum Oynet copepkaHue a3oTa Mpu CTaH-
napTHoH BiaxkHoctH (14 %)?
Omeem: 1,96 %
2. [Ipu y6opxke Ha Tok goctaBiieHo 50 T 3epHa ¢ BIaXHOCTHIO 28 %. [1o-
clie moApabOTKH BIAYKHOCTh yMEHbIIMIACh 10 15 %. Onpenenuts Maccy
3epHa IOCIe MoaPabOTKH.

e

Omeem: 42,4 m

3. Jlyst moIKOpMKH 3ariaHupoBaiid 15 % pacTBOp MOYEBHHBI U yCTAHO-
BIWIM pacu€THyro HopMy 30 kr 11.B./ra. Paccuntath 006EM pacTBOpa Ha
Ira.

Omeem 369,6 1/2a
4. Ha kako¥ 1iomaayu MOHO TPOBECTH a30THYIO BHEKOPHEBYIO MO/~
KOPMKY 03MMOM MIIEHUIIBI, €CIU JOMYCTUMAsi KOHIIEHTPALUsI pacTBOpa
BHOCHMO# MoueBHHBI cocTaBisieT 20 %, B Hamuuuu umeercst 120 M> BoIbI
1 HopMa nogkopMku 30 Kr 1.B./ra.

Omeem: 459,8 ca
5. Onpenenuth 103y MOUYEBHHBI 1 aMMO(oca B (PU3NIECKOM Bece MO
YpOsKail caxapHO# CBEKJIbI, €CJId peKOMeHJ0BaHO BHECTU N7oP100.

Omeem: ammodghoc — 200 ke/ea, mouesunvt — 109 ke/ea
6. [Tepen moceBOM 3J1aKOBOI MHOTOJIETHEH TpaBbl PEKOMEHI0BAHO BHE-
ctu Noo P1oo Kso. B Hanmnuuu umeercst ammuayHas cenutpa, ammodoc u
XJIOPUCTBINA Kanui. OnpenenuTh 103y UX BHeceHuUs Ha | ra.
Omeem: ammodghoc — 200 ke/ea, ammuaunas cenumpa — 206 ke/ea, xnopu-
cmuli kaaut — 83 ke/ea

7. OnpenenuTs HOPMY J1.B. yIOOPEHUH, €CIH MO/ IPOBYIO MIIEHUITY Ha
momasas 100 ra BHeciu 15 T ammodoca, 10 T XJToprcToro Kaimus 1 5 T
MOYEBUHBI.

Omeem: N3sP75Keo
8. YcTaHOBUTH HOPMY YIO0OpEHMIA B KI/Ta IEHCTBYIOLIETO BEIIECTBA, eC-
71 1o/ KyKypy3y Ha tutomaas 200 ra 610 BHeceHo 50 T ammodoca u 30
T aMMHAYHOH CEJIUTPHI.

Omeem: N76P125
9. lns mony4eHus MIaHupyeMoi ypoKaitHOCTH HE0OXO0AUMO Ha TIIO0-
maapr 500 ra BHecTH 45 T JEHCTBYIOMIETO BEIIECTBAa a30THBIX yI0OpESHUIMA
u 30 T melicTByromiero Beniecta pochopHbIX yaoopeHuil. B xozsiicTee
nMeercs ammuavnas cenurpa 150 T, 45 T MoyeBuHBI. CKOJBKO HEO0XO-
nuMo miprodpectu ammodoca u 1BoitHOro cynepdocdara, 4ToObI yao-
BJIETBOPHUTH TIOJHYIO TOTPEOHOCTH B yIOOPECHHSIX.
Omeem: 60 m 0soiinoco cynepgochama
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10. ITox mmanupyemblid yporkai sipoBoii mieHuIs! B 2 1/ra Tpedyercs 100

Kr/ra a.B. pochopHBIX ynoOpeHuii, n3 KoTopbix 70 Kr/ra peKOMEHI0BaHO

BHECTH OCEHBIO 01 35106 1 30 Kr/ra B psAaku npu mocese. OnpenenuThb

7103y OCHOBHOTO U PSIKOBOTI'O BHECEHUs JABOIHOTO cynepdocdara.
Omeem: 00 nocesa — 143 kz/2a, noxanvro — 61 k2/2a

[Ikana u kputepun Tud HEepeHIIMPOBAHHOTO OICHUBAHUS OTBETA 00YJAIOIETOCs IPEICTaBICHBI
B Ta0IULIE.

HIkana Kpurepun oneHuBanus

- 00yYaroImuics MOJIHO YCBOMJI y4eOHBIN MaTepua;

- MMOKAa3bIBAaeT 3HAHME OCHOBHBIX MOHITHN AUCLUMILIUHBI, TPAMOTHO MOJB3yeTCs
TEPMHUHOJIOTUEH;

- MPOSIBJISIET YMEHHUE aHAM3UPOBaTh U 00001maTh HHGOPMAIINIO, HABBIKU CBSI3-
HOT'O OIIMCAHUS SIBJICHUU U mponeccoB;

- IEMOHCTPUPYET YMEHHUE U3JlaraTh MaTepua B ONpeAeICHHONW JJOTHYECKOH To-
CJIEI0BATENBHOCTH;

- MOKa3bIBACT YMEHHE WIUTIOCTPUPOBATh TEOPETUUECKHUE TOJNOKEHUS KOHKpET-
HBIMU IIpUMEPaMHU;

- JIEMOHCTPHUPYET CHOPMHUPOBAHHOCTh W YCTOMYHMBOCTH 3HAHWUW, YMEHHH H
HaBBIKOB;

- MOT'YT OBITh TONYIIEHBI OIHa—/IB€ HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIECH-
HBIX BOIIPOCOB.

OrneHka 5
(oTIHMYHO)

- OTBET YJOBJIETBOPSAET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO IIPU 3TOM

MMEET MECTO OJUH U3 HEJJOCTATKOB:

- B YCBOGHUHU y4eOHOro Marepuaia JOMyILEHbl NPoOesbl, HE UCKAa3UBIIUE CO-

JIep’KaHKue OTBETA;

- B M3JIOKCHUU MarepHralla JONyIIEeHbl HE3HAYUTEIbHbIE HETOYHOCTH.

- 3HAHME OCHOBHOTO MPOTPAaMMHOT0 MarepHaja B MUHHUMAaJIbHOM 0o0BbeMe, Mo-

IPEIIHOCTH HENPHUHLUIIMAIBHOIO XapaKTepa B OTBETE HA JK3aMEHE: HEIOJIHO

WINA HENOCJIEOBAaTEIIbHO PACKPBITO COAEp)KaHNWE MaTepHaja, HO IMOKa3aHo 00-

Onenka 3 1iee MOHUMaHUE BOMPOCOB;

(YIOBIETBOPU- | - UMEJIHCh 3aTPyJHEHUS UJIH JOMYIIEHBI OMMOKU B ONPEACICHUN MTOHITUH, HC-
TEJIBbHO) I10JIb30BAHNY TEPMHUHOJIOIMH, OITMCAHUH SIBJICHUH U IPOLIECCOB, UCIIPABIICHHBIC

II0CJIE HABOAIIUX BOIIPOCOB;

- BBIABJICHA HEJOCTATOYHAsE CPOPMHUPOBAHHOCTh 3HAHUM, YMEHHUI U HABBIKOB,

00yYaromuicsl He MOXKET IPUMEHUTH TEOPHIO B HOBOW CHTYallHU.

Onenka 4
(xoporio)

- Ipo0eTBl B 3HAHUSAX OCHOBHOI'O NMPOTPAMMHOI0 MaTepuaia, MIpUHIUIHAIbHbIE

OLIMOKH IIPU OTBETE HA BOIIPOCHI;

- 00HaApyXEHO HE3HAHWE WJIM HEMOHUMaHWEe OOJbIIeH Wiau Hanbojee BaKHOU
Onenka 2 YacTu y4eOHOr0 MaTepHaa;

(HEey/IOBJIETBOPHU- | - JOMYIIEHBI OLIMOKHU B ONPEAEICHUH MOHITHIA, PU UCIIOIb30BAaHUHU TEPMUHO-
TEIHHO) JIOTHH, B ONUCAHUU SIBJICHUN U MPOLECCOB, KOTOPbIE HE UCIPABIICHBI MOCTE HE-

CKOJIbKUX HaBOJSIIIHUX BOIIPOCOB;

- He chOopMUPOBAHBI KOMIIETCHIINU, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHMSA,

YMEHHMsI U HaBbIKU.

4.2.2. Dx3ameH
He npexycMoTpeH y4eOHBIM IITaHOM
4.2.3. KypcoBas paboTa / KypcoBO# POEKT

Kypcogas pabota / KypcoBO# MpOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep Homepa nucros OcHoBanue Ui

BHECCHHUS U3Me- IToamuce
W3MEHEHUSA 3aMEHEHHBIX HOBBIX aHHYJIUPOBAHHBIX HEeHMiA

Pacmmmdposka moa- | Jlata BHECeHUS

nucu HU3MCHCHUA




