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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 y4yacTHIO B MPOBEICHHH 3KCIIEPUMEHTAIBHBIX HCCIIEAOBAaHUM B mpodeccuo-
HaJILHOU NIEITEILHOCTH.

Kon n naumenoBanue ®opmupyemsie 3YH

WHJIUKATOpa J0CTH-

KCHHA KOMIICTCHIIUN

3HaHUA

YMEHHUS

HaBBbIKU

N-1omk-s ITpoBoaut
nabopaTopHble  aHa-
JU3BI 00pa3IoB MOYB,
pactenmii u ynoOpe-
1305078

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

kynbTyp — (b1.0.03-3.1)

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

(b1.0.03-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 —

(b1.0.03-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 TUCHUILIMHEI cocTaBiseT 4 3aduerHble enuHmIbl (3ET), 144 akagemMudeckux 4acoB (da-
nee yacoB). JlucrumimHa u3ydaercs B 5, 6 cemecTpax.

3.1. Pacnpenesnenne 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 MPaKTHKU 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 yIOOPEHU U METHOPAHTOB - TJIaBHAS 3a/1a4a arpoOXUMHH.

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 pacTeHusiMu. 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 paCTEHUM TP PA3JIMYHBIX TEXHOJIOTUSAX BO3EIIBIBAHUS CEIbCKOXO03SMCTBEHHBIX 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 3JIEMEHTOB MUTAaHUS PAaCTEHUH B Pa3IMYHBIX (QPaKIUIX MUHEPAIBHON 4acTH MOY-
BB

XUMHUYECKUE COECTMHEHHUSI TTOYBBI, COAECPIKALIUE SJIEMEHTHl MUTaHUsl pacTeHuil. OpraHudyeckoe
BEILIECTBO MOYBBI U €ro 3HaueHue A mioaopoaus. ConepkaHue MUTATENbHBIX 3JIEMEHTOB U UX J0-
CTYNHOCTh PAaCTEHUSM B pa3HbIX NouBax. [loTeHIManpHOE M aKTyalbHOE TUIOJOPOANE TIOYUBBI, IPYIIIH-
POBKa MOYB 10 YPOBHIO aKTYaJIbHOTO TUIOOPOIUs. XMMHUYECKHE U OMOIOTUYECKUE TIPOIECCHI B TOYBE
U UX POJIb B MPEBPAIlIEHNN MUTATENbHBIX BEIIECTB U MOBBIIIEHUH 3(PPEKTUBHOTO aKTyaIbHOIO IJI010-
pOoaUsI IOYBHI.

Buapl nornoTuTenbHOM CIOCOOHOCTH MOYBHI, UX POJb BO B3aMMOJEWCTBUHU MOYBHI C yJao0pe-
HUSMU U B TUTAaHUH PACTECHUI. 3HAYCHNUE KOJUIOMIHON (paKIMK MOYBBI B MPOIIECCAX B3aAUMOACHCTBHUS
MOYBHI C YAOOPEHUSIMHU U PACTEHUSMHU.

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. EMKOCTB MOTJIOIIEHHS M COCTAB MOTJIOMIEHHBIX KATHOHOB B pa3HbIX MoyBax. OOMeHHOE Mo-
[JIOUIEHUE aHUOHOB.

Peakius mous, ee posib B MUTAaHUM PACTCHHUI M MIPUMEHEHUN yI0OpeHU U MeIuopaHToB. Bu-
JIbI KHCIIOTHOCTH TIOYBHI (aKTyasibHast, 0OMEHHas1, TuapoauTuieckas). CTerneHb HACBHIIEHHOCTH MOYB
ocHOoBaHUsIMU. bydepHas cnocoOHOCTh MOYBBL. ArpOXUMHYECKasi XapaKTePUCTUKA OCHOBHBIX THIIOB
noyB PO. [lytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KAIUHHBIX U JPYTUX COCIMHEHUN B MTOYBAX U
JOCTYIHOCTh UX pacTeHUsIM. Posib arpoXuMu4ecKkoro aHaiu3a no4s AJisi OIIeHKH 00eCIIe4eHHOCTH pac-
TEHUH dIIEMEHTaMHU IMUTAHUS, ONIPEACTICHUS U KOPPEKTHPOBKU UX MOTPEOHOCTH 103 YIOOpEHUIA.

XuMHYecKasi MeJTHOPALMSA M0YB (M3BeCTKOBAHME M THIICOBAHUE)

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. HelTpann3anuuss KUCIOTHOCTH. Y CTPAaHEHHE TOKCHUYECKOTO JIEUCTBUS AJFOMHUHUSA U MapraHua.
Koarymsius moYBeHHBIX KOJUIOMJOB U YIAYUIIEHHE arpOXUMHUYECKUX M arpoU3HUECKUX CBOWCTB
MOYBHI, BrusiHuEe M3BECTH Ha PA3JIOKEHHE OPTaHUYECKOTO BEIIECTBA M MOOMIIM3AIUIO MUTATEITHHBIX
3JIEMEHTOB MOYBHI. BiusiHUE U3BECTKOBAHUS Ha JOCTYIMHOCTh MaKpPO- U MUKPOAJIEMEHTOB PACTEHUSIM.

Omnpenenenre HEOOXOIUMOCTH U3BECTKOBAHMS M JTO3bI U3BECTH B 3aBUCUMOCTH OT KHCIIOTHO-
CTH Y TPaHYJIOMETPUYECKOIO COCTaBa MOYBBI, COAEPKAHNS TyMyca, BUJa PACTEHHUI U COCTaBa KYJIbTYpP
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 OIleHKHM KauecTBa U3BECTKOBAHUSA. [ TUTEILHOCTD IEHCTBHS U3BECTH. Menu-
OpaTUBHOE, TOJICPKUBAIOIIECE M OIEPEkKAIONIee N3BECTKOBAHNUE KUCIBIX MOYB. DPHEKTUBHOCTD U3-
BECTKOBAHUS TMOYB B PA3IUYHBIX CeBOOOOpoTax. OCOOCHHOCTH M3BECTKOBAaHUS B CEBOOOOPOTAX CO
JTHHOM ¥ KapToderneMm. 3HaueHHE N3BECTKOBAHUS KHUCIBIX MMOYB MPU UTUTEILHOM MPUMEHEHUH (HU3HO-
JIOTUYECKHU KHUCIIBIX MUHEPATBHBIX y100peHuit.OkoHoMHuueckas 3(pPpexkTuBHOCTh U3BecTKOBaHus. Cro-
COOBI U MPUEMBbI TTOBBIIICHHS 3()(HEKTHBHOCTH M3BECTKOBAHUS. XUMUYECKAsT MEITUOPAIUS COJOHIIOB -
OCHOBHOE YCIJIOBHE IOBBIIIEHUS IUIOJOPOAMS MOYB CO ILIEJIOYHOM peakuuen. I'mrcoBaHue kak mepa
YIIy4IIEeHUsI CONIOHIIOB. VI3MeHeHMsI, BBI3bIBAEMbIC B TTOUBE TUTICOM. DPPEKTUBHOCTH TUricoBaHus. Oc-
HOBHbBIE MaTepHalibl, IPUMEHsEMbIE JJIs TUIICOBaHUS MOYB. J{03bl, CPOKU U CIOCOOBI BHECEHUS THUIICA.



Jlpyrue crnocoObl, HCIIOb3YEMbIE Il METMOPAIMH COJOHIIOBBIX MOYB. Y T0OpeHHEe TUIcoM 0000BBIX
Tpas. [Ipuemsbl noBeieHUS 3PHEKTUBHOCTH TUTICOBAHMUS.

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 arMmoce-
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 amMmmMOHUS-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 MOYBEHHOTIO 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
KYJIbTYp U €ro KauecTBO. 3HAUCHHE MO3JHUX 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 KaJlusl 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 yCIIOBUU. BiusiHue opraHndeckux y100peHHid, M3BECTKOBAHUS U JIPYTUX 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-
OYKIMH OTAEIBHBIX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP B Pa3JIMUHBIX OYBEHHO-KIMMAaTHYECKUX 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 KyibTyp. [Ipuemsr mo-
BbIIICHHS 3((HEKTUBHOTO IPUMEHEHUS MUKPOYI00pEHU.

KommniiekcHbie ynoopeHust

[loHATHE O KOMIUIEKCHBIX YIOOpEeHUSAX (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 TYKOCMEIICHHS.

Pa3nena 4.0prannyeckne ynoopenust

Haso3z.3naueHne HaBo3a M JApPYTUX OPraHUYECKUX YAOOpEHUN B TOBBIIICHUU YpPOXKaeB
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 NOYBBI OPraHMYECKMM BELIECTBOM ISl MOAJAEP)KAHHUA 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 komMmnoctax (ocOpUTHONH MYKH, U3BECTH, 30JbI (IIPU TOBBIMICHHON
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. KommiekcHoe MCHoibp30BaHUE 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 COEIMHEHUN B PACTEHUSX, [T0UBE, BOJIE, COJIEPKAIINXCS 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

Coneprxkanue 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 AUArdHoCTUKa U €€ UCIOJb30BAHUC IJI ONTUMHU3ALIUN MTUTAHUA pac-
TEHUHN.

CBoiicTBa MOYBBI B CBA3H C NUTAHNEM PACTEHHI U IPUMEHEHHEM Y100peHuid.
CocraB nouBsl. MuHepasibHas U OpraHnyeckasl YacTH MOYBbl KaK UCTOYHUKHU dJie-
MEHTOB IUTaHUS. XMMUYECKHE COCIUHEHUS IMOYBBI, COAEpIKALIUE IEMEHTHI IH-
TaHus pacteHuid. OpraHudyeckoe BEUIECTBO MOYBBI U €ro 3HauY€HUe IJis IJI00pO-
1vst. XUMHUECKUE M OMOJIOTMYEeCKHE MTPOIECCHI B TOYBE U MX 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 Mardus 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 yTOOpEHWN 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-
JH. Pa3sHOBHIHOCTY HABO3a - MOACTHJIOYHBIN M OSCIIONCTHIOYHBIN (GKUAKUI U I10-
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JY>KUJKUI) HAaBO3, X COCTABHBIE YaCTU. XUMHUYECKHI COCTaB U KaYeCTBO HABO3a
paBHI/I‘IHBIX KNBOTHBIX. HOI[CTI/IJIO‘IHBII\/'I HaBO3.BI/II[I:I IIOACTUJIIKH, €€ 3HAUYCHMUC,
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
YKUJKOTO M TIOJNY>KUJIKOTO HaBo3a. [lomer mTHIl, ero cocra, XpaHEHUE 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 yNOoOpeHusX M Menuopanrtax. lIpenenbHo JOMycTHUMbIE 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

Bunsl camoctosTensHON paboThl 00y4aroImuXxcs KonnuectBo uacos

[ToaroToBka K NPaKTUYECKUM 3aHSATUSIM 50
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CaMocCTOsTeIbHOE U3YUYEHHE OT/IEIbHBIX TEM U BOIIPOCOB 50

IloaroroBka K IPOMEKYTOUYHOMN aTTECTAlUU 18

Hroro

118

4.5.2. Coneprxanre CaMOCTOSITEIIBHOM paOOTHI 00yUJarOIIHXCS

0/

HanmenoBanne HN3Yy4acMbIX TEM HJIM BOIIPOCOB

Koi-
BO
4acoB

OO0mme BONpoOCH arpOXMMHYECKHX 3HAHMI.3HaUCHNE MHUHEPAJIbHBIX, OpraHHuYe-
CKUX yJOOpEHUH M XMMHUYECKUX MEJIMOPAHTOB B IOBBIIIEHUH YPOXKAMHOCTU CEllb-
CKOXO3SIICTBEHHBIX KYJIBTYpP, YIYUIIEHUN KaueCTBAa NPOAYKIMH U MJIOJO0POAUS IOY-
Bbl. PoJib 3apy0eKHBIX U POCCUHCKUX YUYEHBIX B Pa3BUTHM YUYEHUS O MUTAaHUM pacTe-
HUI 1 npuMeHeHun ynoopenuii. Ponps akanemuka J[.H. [IpssHUITHIKOBA Kak OCHOBO-
MOJIO’)KHUKA POCCUMCKONW arpoxuMuu. OpraHu3anus U pa3BUTHE arpOXMMHUUYECKOTO
00CITy’)KUBaHUS CEIIbCKOXO3AHCTBEHHOTO Mpou3BojcTBa B PD. JlocTikeHus cospe-
MEHHOM arpOXMMHUU U TIEPEIOBOI MPAKTUKH B Poccuu u 3a pyOeXoMm.

XMMHYEeCKHIl COCTaB UM NMHUTAHUe pacTeHMH.PacTeHus - KOHLIEHTPATOPHI OTIEIb-
HbIX XUMHUYECKHUX 3JIEMEHTOB. CoJlep>KaHME OCHOBHBIX OPraHMYECKUX BEIECTB B
pacreHusax. Makpo-, MUKPO- U YJIbTPAa MUKPOIJIEMEHTHI, UX POJb B IIMTAHUU PACTE-
HUW. BnustHue ycrmoBHUi MHHEPATBHOTO MHUTAHUS HA COACp)KaHHWE OETKOB, JKHUPOB,
YIJIEBOJOB U JPYI'MX BaXKHBIX OPraHUYECKUX COCAVMHEHUH, ONPEIEIISAIONUX KaueCTBO
YpOXaeB CEIbCKOXO3AMCTBEHHBIX KYJIbTYp. Pa3BuTHE NpEeACTaBIEHUS O MOCTYILIE-
HUU MUTATCIIBHBIX BCUICCTB U UX YCBOCHUU PACTCHHUAMMU. CDOpMBI COC,Z[I/IHGHI/Iﬁ, B KO-
TOPBIX PACTEHMS IMOTJIOIIAIOT AJIEMEHTHI MUTAaHUs. HekopHeBoe muTaHue pacTeHUM.
Kommiexcuas ANArHOCTUKA U €€ UCIIOJIB30BAHUC IJId ONTUMU3ALUU TUTAaHUS paCTC-
HUW IIPU PA3IMYHBIX TEXHOJIOTUSX BO3EJIBIBAHUS CEIbCKOXO03SIMCTBEHHBIX KYIBTYP.

12

IlouBa KaKk MCTOYHHUK IJIEMEHTOB NMUTAHMUS AJIA PACTEHU.POIb ra30BoM, )KUAKON
¥ TBEPJIOM YaCTH TMOYBHI B MUTAaHWUU PACTEHUU W TpaHchopManuu ymoopenmii. Co-
JepKaHUE DIIEMEHTOB MUTAHUS PACTCHUN B PA3IMYHBIX (DpaKIUIX MUHEPATHHON Ya-
CTH TIOYBBI M HX JOCTYNHOCTh B pa3HbIX moyBax. [loTeHIManbHOE M aKTyadbHOE
MJI0/IOPOJME MOYBBI, TPYIIUPOBKA MOYB [0 YPOBHIO aKTyaJIbHOTO IJIOJA0POaUs. XU-
MUYecKre W OMOJIOTMYECKHE IMPOLIECChl B MOYBE U UX POJIb B MPEBpAIllEHUU IUTa-
TETHHBIX BEIIECTB U MOBBIIICHUH 3(PPEKTUBHOTO aKTYaTbHOTO IJIOJOPOAUS MTOYBHI.
3HavyeHHE KOJJIOMIHOW ()paKkIMK TOYBHI B TPOIECCAX B3aUMOJEHCTBUSI TOYBHI C
ynobpenusiMu u pacreHussiMu. OOMeHHOE M HEOOMEHHOE TIOTJIONICHHE TIOYBOM KaTH-
OHOB. EMKOCTB MOTJIOIIEHUS U COCTAaB MOTJIONICHHBIX KaTHOHOB B Pa3HBIX MOYBaX.
OOMeHHOE MOTTIONIEHUE AaHUOHOB. ATPOXHUMHYECKAask XapaKTEPUCTUKA OCHOBHBIX TH-
noB nouB P®. Ilytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KATUHHBIX U IPYTUX
COCIMHEHUH B MOYBAaX M JIOCTYMHOCTb UX pacTeHUsIM. Poib arpoXumMmudeckoro aHa-
JIM3a MOYB JIJIS1 OLIEHKH 00ECIIeUeHHOCTH PAacTeHHM 3JIeMEeHTaMM MMUTAHuUs, Opeerie-
HUS ¥ KOPPEKTUPOBKH UX MOTPEOHOCTHU 7103 YAOOpEHUH.

18

XuMH4YecKass MeJTHOpanus M0YB.3HAYCHUE KAJIBLIUS U MarHus JUIsl MUTaHUs pacTe-
HU. MHOTrOCTOpOHHEE NEWCTBHE M3BECTM HA MOYBY. YCTPAHEHHE TOKCHYECKOTO
JIEMCTBUS aTIOMUHMS U Maprania. Koarynsnus mo4yBeHHBIX KOJUIOMIOB M yJydlIlle-
HUE arpOXUMUYECKUX U arpo(U3N4eCKiX CBONCTB MOYBHI. BiusiHUe W3BeCTH Ha pas-
JIO’)KEHUE OPraHUYEeCKOro BellecTBa U MOOMIM3AIUIO MUTATEIbHBIX 3JIEMEHTOB OY-
Bbl. BilMsiHUME M3BECTKOBAaHUS HA JOCTYIHOCTh MAaKpO- U MUKPO3JIEMEHTOB PACTEHU-
aM. Mcnonp30BaHME OTXOAOB MPOMBIIIIEHHOCTH ISl U3BECTKOBAaHUSA MOYB. Arpo-
TEXHUYECKHE TPeOOBaHUSI K M3BECTKOBHIM ynoOpeHusM. HopmaTHBBI OlleHKH Kade-

14
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CTBa M3BECTKOBAHUA./[JIUTEIBHOCTh NEUCTBUS HM3BECTU. MenmopaTuBHOE, MOAAEP-
JKUBAIOIIEE M OMEPEkKAIONIee M3BECTKOBAHUE KHUCIBIX MOYB. DPPEKTUBHOCTH W3-
BECTKOBAHUS MOYB B PA3IMUHBIX ceBO0OOpoTax. OCOOEHHOCTH U3BECTKOBAHUS B Ce-
BOOOOpOTax CO JTHHOM M KapTodeneM. 3HaUYeHUE M3BECTKOBAHUS KHUCIBIX MOYB MPH
JUINTEIbHOM TNPUMEHEHUU (U3HOJOTHYECKH KHCIBIX MHHEpalIbHBIX yaoOpe-
HUl.OkoHOMHYecKast 3()(HeKTUBHOCTh M3BECTKOBaHUsA. CriocoObl M MpHUEMBI MOBBI-
nieHust 3QPEeKTUBHOCTH U3BECTKOBaHUS. | MIicoBaHMe KaKk Mepa YJIy4IlIeHHs COJIOH-
110B. VI3MeHEHHUsI, BBI3bIBAEMbIE B MOYBE TUTICOM. DPPEKTUBHOCTH runcoBanus. Oc-
HOBHBIC MaTepUaNbl, MPUMEHSEMbIC JUISI TUTICOBAHUS TMOYB. Y JOOpEHHE THIICOM 00-
60BBIX TpaB. [Ipuemsl moBbIeHNs 3((HEKTUBHOCTH TUIICOBAHMS.

A30THbIe y100peHusi. 3HaUeHUE TPOOIEMBI a30Ta B 3e€MJICICTIUN B CBETE YYCHHS
JL.H. IlpsaumnaukoBa. Ponbs a3ota B pacteHusax. OCOOCHHOCTH MHUTAHUS pacTEHUM
AMMOHMMHBIM U HUTPATHBIM a30ToM. CojepxaHue a30Ta B MOYBE U JIMHAMHUKA €To
coeauHeHuil. IIpoueccsl aMMOHH(HUKAIMM, HUTPUPHUKAIMU U JCHUTpU(DUKALUH.
KpyroBopor u Gananc azora B mpupoje. bamanc azora B 3emuenenuu. Oukcamus
azora atMoc(epsl. BiusHue a30THBIX yA0OpeHH Ha PeakIMi0 MOYBEHHOTO PacTBO-
pa. Mcnonbs3oBanue pacreHusIMU a3oTa yaoOpeHHil M ero mpeBpalieHHsl B MOYBE.
ITorepu azora ynoOpenuii u3 mousbl. [IpuMeHeHHEe MHTHOMTOPOB HUTPUDUKALUU
JUISL TIPEAOTBPAIIEHUs TOTeph a30Ta. DPGEKTUBHOCTh Pa3IUYHBIX (POPM a30THBIX
ynoOpeHuit B 3aBUCUMOCTH OT CBOMCTB MOYBHI, BUJAa PACTEHUN B CTIOCO0A BHECCHHUS
ynoopenuit. J103b1, CrocoObl U CPOKH BHECEHUS a30THBIX YIAOOPEHUH MOJI OCHOBHBIE
CeNIbCKOXO03SHCTBEHHBIE KYIbTYphl. BinsiHue a30THBIX yHoOpeHHMH Ha ypokail pas-
JMYHBIX KYJIBTYp U €r0 KayecTBO. 3HAUEHUE MO3IHUX MOJKOPMOK a30TOM ISl yyd-
IIEHUS] KauecTBa 3€pHA MIIEHULBI U JpYruxX KynapTyp. IlyTH nosbimeHus 3¢ ¢hexTus-
HOCTH a30THBIX yJOOpEHUIA.

dochopubie ynoopenus. [Ipodrema dochopa B 3emiieieIuu U MyTH €€ PEIICHHS.
Ponb docdopa B sxuzHu pacrenuit. Uctounuku ¢ocdopa ans pactenuil. Buemnue
npusHaku (ochopHoro ronoganus y pacrenuii. [locrymienue ¢ocharoB B pacTeHus
u BeIHOC (pocdopa ypokaem. Conepxanue u ¢popMmbl coequHeHuit pocdopa B mou-
Bax. Kpyrosopot docthopa B nmpupoe, 6anaHc ero B 3eMJISIEITHN U XO3SIICTBE.
Ceipbe nnst ipousBocTBa (hochopHBIX yaoOpeHuii. MecTopoKIeHIE alaTHTOB U
dochopuroB B Poccun u apyrux crpanax. @ocopuThl U anmaTUTHl KaK ChIPbE IS
¢docarHoit npomeinuienHOCcTH. Cynepdocdat npocTol U JBOWHOM, TpaHyIMpOBaH-
HbII ¥ mopomkoBuaHbIA. [Ipenmmurar. Cynepdoc. Tomacuuiak, Tepmodocdarsl,
docparmnak, odechropennsiit hocdar. INomudocdatsl. Mcnonbp3oBanue 0Txo0B
MPOMBINIUICHHOCTH, coaepxkamux docdop. PochoputHas Myka U yciaoBus 3¢ dek-
TUBHOTO €€ NMPUMEHEHHUs. 3HaUeHHE padOT POCCUNUCKUX YUYEHBIX IO 3TOMY BOIPOCY.
[Tyt noseimenus 3 dexruBHOCTH POCHOPUTHON MYKH.

Kanniinble ynoopenus. Ponp kanmusg B xu3Hu pacteHuil. ColepikaHue Kanus B
ypo’kae OTHENbHBIX CETbCKOXO3SMCTBEHHBIX KyNbTyp. BHelIHNe mpu3Haku Kauuid-
HOro ronoaanus y pacteauid. Conepxkanue u Gpopmbl kanus B nousax. KpyroBopot
KaJlis B TIPUPOJIE, OajJaHC ero B 3eMJICACIIMA U X035HCcTBE. MecTOpOXKICHHUS Kaauii-
HBIX cojneil B Poccun u npyrux crpanax. Celpble KaJuHHBIE COJIM: CUIIBBUHUT, Kap-
HAJUTUT, KAaWHUT, TOJIMTAIUT, JJAaHTOSHHUT U ap. B3auMozeicTBue KanuitHBIX ymI00-
peHMii ¢ TMOYBOH. 3HAUYCHHE COJACPKAIIUXCA B KAIUHHBIX yJOOPEHUSX XJIOPHUIOB,
cynb(haToB, HaTPUsl U MarHus JUIs pa3lu4HbIX pacTeHui. IlpuMeHeHue KanuiHBIX
ynoOpeHuil B 3aBUCUMOCTH OT OMOJIOTHUYECKUX OCOOCHHOCTEHW pacTEeHWI M MOYBEH-
HO-KJINMaTUYECKUX YCIOBUHN. BiusiHue oprannyeckux yaoOpeHUi, N3BECTKOBAHUS U
JIpyrux yciuoBUid Ha 3((EeKTUBHOCTh MPUMEHEHUS KANIWNHHBIX ynoOpeHuid. Jlo3wl,
CPOKH U CIIOCOOBI BHECEHUSI KAIMWHBIX yI0OpEHUH Mo pa3u4HbIe KyJIbTypbl. Biu-
SIHUE KaJMHHBIX yJOOpeHUH Ha yposkall M KaueCTBO MPOAYKIUH OTICIBHBIX CElb-
CKOXO3SIICTBEHHBIX KYJIbTYp B Pa3jiMYHbIX MOYBEHHO-KJIMMaTH4ecKuX 3oHax Poc-
CHH.

30
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MuxkpoynoopeHus

3HavueHre MUKPOAJIEMEHTOB JiJisl pacteHuil. Coaepikanue OTACIbHBIX MUKPO3JIEMEH-
TOB B pacteHusax. Coaepkanue u GopMbl MUKPOIJIEMEHTOB B moyBax. OyHkuuu ot-
JENBHBIX MUKPOAJIEMEHTOB (00p, Me/ib, MapraHel, MOIUOIeH, ITNHK, KOOAIbT) B pac-
TeHUsIX. Y TOOpeHusi, comepkaiiue 0op, Maprasel], Me/lb, MOJUOACH, ITMHK U IPYTHe
MHUKpoasieMeHThl. [lomumukpoynoOpenus. Ponb MukpoynoOpeHHil B IMOBBIIICHUU
MPOJAYKTUBHOCTH CEJIbCKOXO3SICTBEHHBIX KYJIBTYp B pa3IUYHBIX ITOYBEHHO-
KIIMMATHYECKUX 30HaX CcTpaHbl. J[03bI, CPOKU U CIIOCOOBI MPUMEHEHUSI MUKPOYI00-
peHUuil B CBSI3U C MOYBCHHO-KIMMATHYECKUMHU YCIOBUSMU U OMOJIOTHYECKUMHU OCO-
O6eHHOCTSIMU KynbTyp. [Ipuembl moBbliieHus 3¢G(GEKTUBHOIO MPUMEHEHUS MHKpPO-
ynoOpeHuil.

KommniiexkcHble yno0peHusi. ATpOHOMHUYECKOE U SKOHOMHUYECKOE 3HAUYECHHE KOM-
IUIEKCHBIX ymoOpenuil. JKumgkue u cycrneH3upoBaHHBIE ynoOpeHus. [lepcrieKTHBBI
MPUMEHEHUS KOMIUIEKCHBIX ynoOpeHui B Poccun. TykocmecHu, WX COCTaB U CBOM-
CTBa, 3HAUEHUE U YCJIIOBUS TYKOCMEIICHHUS.

Oprannyeckue ynoOpeHusi. Hasos. 3HaueHUE HaBO3a U JPYIMX OPraHUYECKUX
ynoOpeHuil B TOBBIIIEHUH YPOXKAEB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp, CO3JaHUU
6e3nepuuTHOrO OanaHca Tymyca M peryJupoBaHUM OMOJIOTMYECKHUX IMPOIECCOB B
nouBe. 3HaYEHNE HABO3a KaK MCTOYHUKA MOTMOJIHEHUS MOYBbl OPraHMYECKHUM Belle-
CTBOM JIJIsl TIOAJICPIKAHUS U YBEITUYCHUS COJICPXKAHUS TyMyca, MOBbImeHus 3dex-
TUBHOCTH MUHEPAJIbHBIX YA0OpeHMid. 3HaueHHe MPaBUIbHOIO COYETaHUs OpraHuye-
CKUX W MUHEpalbHBIX ynoOpeHuil. Iloocmunounviii Haéos. CTeneHb Pa3IOKCHUS
HaBo3a. XpaHEHUe HaBO3a B HaBo3oXpaHwmiuueHn B nose. [llTabeneBanue kak HeoO-
XOJIUMBIN TIPUEM TPABHILHOTO XPaHEHHUS HaBO3a. 3HaUCHHUE KUKecOOpHUKOB. [Ipu-
€Mbl TMOBBIIIEHUSI KayecTBa M yAOOpUTENbHAs LIEHHOCTh MOJCTHJIOYHOTO HAaBO3a.
becnoocmunounviii Haso3. IlpurotopneHune, XxpaHeHUE U UCIOIb30BAaHUE KUAKOTO U
HOJYXHUIKOTo HaBo3a. OcoOeHHOCTH ero npumeHeHusi. CpaBHUTEIbHOE JeiiCTBUE U
nocieAecTBUE MOJCTHIIOUHOTO U OeCroICTUIIOYHOIO HaBO3a Ha ypoKall CelbCKO-
XO3SUCTBEHHBIX KYJIbTYP B PA3IMUHBIX TOYBEHHO-KIMMATHIECKHUX ycioBusx. Coue-
TaHUE U COBMECTHOE NMPHMEHEHHE HaBO3a W MHHEpalbHbIX ynoOpeHuil. CpaBHU-
TebHAsl OICHKA CTEMEHU MCIIOJNIb30BAHUS PACTCHUSMU TMHUTATEIBHBIX BEIIECTB W3
HaBO3a U MHUHEpalbHBIX yA0OpeHuil. CriocoObl ompeneneHrs KOJM4ecTBa MOJICTH-
JOYHOTO HaBo3a. Pacyer xomuuecTBa O€CHOJICTHIOYHOrO HaBo3a. J03bl, riryOumHa
3aJIeIKU U CIIOCOOBI BHECEHHUS HaBO3a IO Pa3jIMYHbIe KYJIbTYpPbl B CBA3H C MIOYBEH-
HO-KJIMMaTHYECKUMH yCIOBUSIMU. MexaHuzanusi paboT TpU MOATOTOBKE HABO3a,
TPAHCTIOPTUPOBKE U BHECEHUIO B MOYBY. 3HaUCHHE HABO3a B 3alUIIEHHOM T'PYHTE.
CocraB, XxpaHeHHE HABO3HOW JKM)KM M HCHOJb30BaHUE ee Ha ynoOpenue. Ilomer
NTHIL], €TO0 COCTaB, XpaHEHUE U puMeHeHue. Vcrnonb3oBaHue coloMbl Ha y100peHHe.
Topg u opeanuueckue yoobpenus nHa e2o ochoge. CTeNeHb pa3joXKeHUs Topda.
30bHOCTh, KUCIOTHOCTh, BJIArOEMKOCTh W MOTJIOTUTENbHAs CHOCOOHOCTH TOopda.
CopneprxkaHue MUTATENbHBIX 3JEMEHTOB B Top(ax. 3aroTOBKa M MCHOJIb30BAHUE TOP-
¢da Ha moxctunky u ynobpenue. TopdsiHONM HaBO3, €ro yaoOpHUTeNIbHAs IEHHOCTD.
YcnoBus 3hdexTuBHOrO HCMoNb30BaHuS Topda Ha ymoOpenue. Teopermueckoe
000CHOBaHHE KOMIIOCTHPOBaHUS. 3HaYCHHE MHKPOOMOJIOTHYECKHX IMPOIIECCOB B
MPEBPAICHIH MTUTATEIHHBIX BEIIECTB KOMIIOCTA B JIOCTYITHBIC JIJIsl PACTCHHM COeIu-
HeHus. TopdonaBo3Hbie kKommocThl. [locioifHoe W oyaroBoe KOMITOCTHPOBAHUE.
TopdoxikeBbie U Apyrue BUAbBI KOMIIOCTOB. 3HaYEHNUE COOTHOIIEHUS! KOMIIOHEHTOB
B KOMIIOCTaX JUIsl Pa3BUTUSI MUKPOOHOJIOTHYECKHX MpolieccoB. TopdpoMuHepanbHbie
KoMIIOCTHI. Mcnonbp3oBanue B KoMioctax (ocopuTHOW MYKH, U3BECTH, 30116l (TIpU
MOBBIIICHHOW KHUCJIOTHOCTH TOP(OB) M APYTMX KOMIOHEHTOB. XUMUYECKUM COCTaB
pa3IMYHBIX KOMIIOCTOB. Y CBOCHHE PAacTEHHsMHU a30Ta, ¢ochopa, Kaius, MUKpOIJIe-
MEHTOB M3 KOMIOCTOB. Vcronbp30BaHNE TOPOACKUX, MPOMBIIIJIEHHBIX M CEITBCKOXO-
3SIICTBEHHBIX OTXOJOB HAa YJOOpEHHs MyTeM MX KOMIOCTHPOBAHMS W TEXHHUKA HUX
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IIPUT'OTOBJICHUA. Ponp xomItocToB B 3alIUIICHHOM I'PYHTC. CanponeJm " UX HUCIIO0JIb-
30BaHHC.

TexHoJI0rMHM XpaHEeHHUs U PUMEHEeHUsl yI00peHnid. TUIIbI CKIIaJICKUX MOMEIICHUH
7 U HaBo3oxpaHwmil. [IpueMbl CHIKEHHMsS TMOTEph M KadecTBa yJOOpEHUH mpu HX 8
TPAHCIOPTUPOBKE, XPAHEHUHU Y BHECEHUU.

JKOJOrMYecKre acneKThbl NpUMeHeHus ynoopenuii. COanaHcUpoBaHHOE IpUMe-
8 | HeHue yJoOpeHul u Apyrux CpeicTB XMMU3ALUYU - OCHOBA YCTPAaHEHUs OTPULIATENb- 6
HOI'0 NOCJICACTBUA UX HA NTOYBY, paCTCHUS, YCJIOBCKA U JKUBOTHBIX

HToro

S. YueOHO-MeTOAHYeCKOe o0ecedeHrne CaMOCTOATEIbHOI padoThl 00y4al0IMXCs
0 TUCIUIIINHE

YueObHO-MeToAMYEeCKHEe pa3padoTku umMerotTcsi B Hayunoit OuOamoreke ©  SJIEKTPOHHOW WH-
bopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuit AY:
1. 3amanust MO AWCITUIUIMHE IS BBITIOJIHEHUSI KOHTPOJIBHON paboThl [ DIEKTPOHHBINA pecypc] : METO/I.
yKa3aHUs Ui CaMOCTOSTENIbHOM pPaboThl [1s 0OydaroIMXCsl arpOHOMHYECKOro (hakysbTeTa II0
HarnpasieHusM: 35.03.03 "Arpoxumus u arponouBoBenenue’, 35.03.04 "Arponomus”, 35.03.35 «Ca-
noBozcTBO», 35.03.07 "TexHOJOTHs MPOU3BOJICTBA M MEPEPadOTKHU CEITbCKOXO35MCTBEHHON MPOIYK-
nun" 3a0uHor Gopm obyuenus] / KOxuo-Ypanbckuit I'AY, UuctuTyT arposkonoruu ; coct.: M. B.
Cunsckuii, A - Mmuacckoe: HOxHo-Ypansckuit ['AY, 2020. - 20 c. Aagpec B ceru:
https://cloud.mail.ru/public/hzr9/48rY StkGE

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
MIPOMEXYTOUHOM aTTecTaluu o0y4arommxcs no aucuuruinie. 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:

L. JlaGopaTOpHbI NMPAaKTUKyM MO arpoXMMHUU JUIsI arpOHOMUYECKHUX CIEIHaIbHOCTEeH :
yaebnoe nmocodbue / A.H. Ecaynko, B.B. Arees, A.U. [Toakomun, O.10. Jlo6ankosa ; ®I'OY BIIO,
CTaBponoJIbCKHI TOCYJapCTBEHHBIN arpapHblii YHUBEPCUTET. - U3, 2-¢, nepepad. u gononH. - Cras-
pomosnb : CTaBpONOIbCKUN rOCYAapCTBEHHBIN arpapHblii yHusepcutet, 2010. - 276 c. - ISBN 5-9596-
0148-6 ; To xe [DnexkrponHsIil pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=138771

2. Aronun, b.A. Arpoxumus [DnekTpoHHbIi pecypc] : yueb. / b.A. Aronun, FO.I1. XXykos,
B.1. Ko63apenko. - OnexktpoH. man. - Caskrt-IlerepOypr : Jlanp, 2016. 584 c. - Pexxum nocry-
na:https://e.Jlanbook.com/book/87600

JlonmosHUTENBHAS:

1. Arpoxumus : ydeOHuK / mox pemakiuend B. I'. MuneeBa. — bpsuck : Bpsuckuit 'AY,
2017. — 854 ¢. — ISBN 978-5-9238-0236-8. — TekcT : 3nexkTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/133138

2. Epmoxun, 10. U. Ilpuknagnas arpoxumus : yueoHoe mocobue / 0. U. Epmoxun. —
Owmck : Omckuii 'AY, 2018. — 140 c. — ISBN 978-5-89764-733-0. — Tekcr : anekTpoHHbIi // Jlanb
: 9NIeKTpoHHO-0nOroTeunas cucrema. — URL: https://e.lanbook.com/book/111406
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3. CrnpaBounuk arpoxumuka / nog pex. M.B. Mapkesuu, B.B. Jlanoii. - Munck : beno-
pycckas Hayka, 2007. - 392 c. - ISBN 987-985-08-0863-9 ; [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142362

4. Aromun b. A. Arpoxumus [Tekct] / b. A. fAronun, FO. I1. XKykos, B. 1. Ko63apenko -
Mocksa: KonocC, 2002 - 584 c.

8. Pecypchl nH(pOpMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTepHEeT», HEOOX0AUMbIE
JJIS1 OCBOEHMS TN CIUNIIMHBI

1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 9BC «Jlanb» http://e.Jlanbook.com/

3. Yuuepcurerckas 6mommoreka ONLINEhttp://biblioclub.ru

4. HayuHnas snekTpoHHas Oubnmoteka «eLibrary» http://elibrary.ru/

9. MeToandyecKue YKazaHusd 1Jas oﬁyqammnxm 110 OCBOCHHMI0 JHUCHUIIJIMHBI

YyebHo-MeToanuecKue pa3paboTku umeroTes B HayuHoit OuOnwoTeke ©  AICKTPOHHOW WH-
¢dopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuit AY:

10. UndopmaunoHHble TEXHOJIOTHH, HCIIOJIb3yeMble IPH O0CYLIeCTBIEHUH
00pa3oBaTe/ILHOIO MPoIecca MO JMCUUILIHHE, BKJIOYAasi epevyeHb NPOrPaMMHOro odecrnedeHnst
1 MH(OPMAIHOHHBIX CHIPABOYHBIX CHCTEM

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM TaHHBIX:
KoncynpranTlntoc (cnipaBouHble IpaBOBbIE CUCTEMBI) http://www.consultant.ru

[IporpammHoeobectieueHue:

Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genu-
ine, JIunensunonnsiiinorosop Ne 47544514 or 15.10.2010;

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level,
JInnensunonnsiiinorosop Ne 47544515 or 15.10.2010;

Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JIuiieH3n0HHBIII0TOBOP
Ne 47544515 ot 15.10.2010;

AntuBupyc KasperskyEndpointSecurity mns OusHeca, Jlumensumonusiii moroBop Ne 17EO-
161220-114550-750-604 ot 20.12.16

11. MaTepuajbHo-TeXHUYecKasi 0a3a, HeoOXoAUMAs 1JIsl OCYIIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpoIecca Mo TUCHUIINHE

Y4yeOHble ayquTOPUU [UISI NPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAIllEHHBbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CPeCTBAMM 00y4eHusl

1. YyeOnast ayauTopus A IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THMa (OCHAIIEHA MYJIbTHME-
TUIHBIM 000pYIOBaHUEM), 3aHITHI CEMUHAPCKOTO THUIIA, BBIMOJHEHUS KYPCOBBIX PabOT, IPYIIIOBBIX H
VHIUBUYAIbHBIX KOHCYIbTALMM, TEKYIIEr0 KOHTPOJISI K1 MPOMEXKYTOUHOM artectanuu — 217, 309.

2. YuebHas ayUTOpUs IS IPOBEICHUS J1a00paTOpHbIX 3aHATHI — 304.

IToMemeHus 1J1s1 CAMOCTOSATEJIBLHOM PadoThI 00y4ar0IMXCS

[TomereHust 11 CaMOCTOSTENHHOM PabOThI OOYUAIOIIMXCS— MaJIbI YUTAIBHBIA 3a71 OMOJIHO-
TEKH, OCHAILICHHBIN KOMIIBIOTEPHOM TEXHUKOH C MOAKIIIOUEHUEM K ceTh «HTepHET».

IlepeuyeHb 000py10BaHNS U TEXHHYECKUX CPEACTB 00y4eHH s
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1 Konopumertp porosnextpuyeckniit 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 XuMHUeCcKHEe pEaKTUBBI.

9 HaGop TepmMoMeTpOB.
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH | MTPOBEICHUS TIPOMEKYTOUHOMN aTTeCTAIUN
o0yJarmuxcs
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COJEPXAHME

KomMrieTeH1ium v Ux HHIUKATOPHI, GOpMHUpyEeMbIe B TIPOIECCE OCBOCHHUSI TUCITUTUTHMHBI
[Toxazarenu, KpUTEPUH U IIKaJla OLIECHUBAHUS HHIUKATOPOB TOCTHXKEHUSI CHOPMUPOBAHHO-
CTHU KOMIIETCHIIUHU

TunoBble KOHTPOJIbHBIE 3aJaHUs U (WJIM) MHBbIE MaTepuajbl, HEOOXOIUMBIE ISl OLIEHKH
3HAHWM, YMEHHH, HABBIKOB U (MJIM) OMBITA JEATEIBHOCTH, XapaKTEPU3YIOMUX CHOPMUPO-
BAaHHOCTb KOMIIETEHIIUI B IPOLIECCE OCBOEHUS JUCLUIIINHBI

Meroauueckue Marepuanibl, ONPEACNIAIONINE MPOLEAYPhl OLICHWBAHUS 3HAHWM, YMEHUH,
HABHIKOB U (WJIM) OMBITa NEATEIHHOCTH, XapaKTEPU3YIOIMUX CHOPMUPOBAHHOCTH KOMIIE-
TEHIINHN

4.1. OrneHouHBIE CPENICTBA IS IPOBEAEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH

4.1.1. OtBeT Ha NIPAKTUYECKOM 3aHATHH

4.1.2. TectupoBaHue

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA JUISI MPOBEICHUS TPOMEKYTOUHOM aTTecTa-
1005051
42.1. 3auger

4.2.2. Dx3aMeH
4.2.3  KypcoBas paboTa/KypcoBOii MpoeKT

21
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23

23
23

24
30

30
34

34

1. KomnereHuMu U MX HHAMKATOPHI, GopMHpyeMble B IpoLecce 0CBOCHHUS THCIUILTHHBI
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OIIK — 5. CnnocoGeH K y4acTHIO B IPOBEACHUH YKCIIEPUMEHTAIbHBIX UCCIIEIOBAaHUM B TIpodec-
CHUOHAJIbHOU JIEATENBHOCTH.

Kon u nanme- dopmupyembie 3YH
HOBaHUE UH- HaumenoBanue
JIUKaTopa J0- OLIEHOYHBIX
3HAHUA YMEHHUS HaBBIKU
CTIDKEHHUS CpEICTB
KOMIIETEHITUN
N-1onk-s OOyuarommiics  nmon- | O0yJarommiics OOyuarommiics  gon- | Tekymmas aTte-
ITpoBoaut J)KEH 3HaTb: XHWMHYE- | JOJDKEH YMETh: | )KEH BJIAIETh: MeETO- | CTalH:d:
nmabopatop- ckuif coctaB  (dJe- | OLIEHUBATH M| amMu W HaBblkamu | - OTBCT  Ha
HbIE aHaJIH3bI . . MPaKTUYECKOM
MEHTHBII ¥  Belle- | UCIIOIb30BAaTh aHAIMTUYEeCKO pabo-
00pas3Ios N . 3aHSTUH;
mouB, pacre- CTBEHHBIH) OCHOBHOH | pe3yJbTaThl ar- | Tl IO ONPEICICHHUIO - TeCTHPOBAHHE
Huit ¥ ypo6- | U MOOOYHOM TMPOAYK- | POXUMHYECKHX | arPOXUMHUUYECKHX T10- TIpoMesxyTou-

peHuit

IIMA OCHOBHBIX CEJIb-
CKOXO03sMCTBEHHBIX
kyneTyp — (b1.0.03-
3.1)

aHAJIN30B IIOYB,
pacTteHuit u
ynoopeHuit -
(b1.0.03-V.1)

Kazareyieil, HUCHoJIb3y-
€MBIX TPH  OIICHKE
IUIOA0POAUS

KadecTBa, O€30MacHO-

MMOYBHI,

CTH U TEXHOJIOTrnye-
CKUX CBOWCTB C€EJIb-

Has aTTeCTalus:
- 3a4€T

CKOXO3SMCTBEHHOHU

MPOTYKITUHI
(b1.0.03-H.1)

2. [loka3zaTe/u, KPpUTEPUHU U IIKAJIA OLEHNBAHUS MHANKATOPOB JOCTHKEHUSI KOMIIeTeHIUit

N /-1onk-sPemaer koHKpeTHBIE 3a7a4 MPOEKTA 3asIBICHHOTO KaYeCTBA U 32 YCTAHOBJICHHOE BpEeMs

Kputepuu u mkana olieHUBaHUS PE3YJIbTATOB 00yUEHHUS 110 JUCITUTIIHE
dopmupyembie — — — —
3VH HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.03 -3.1 | OGyuaronuiics He | OOyyaromuncs OO6yuarommiics ¢ | OOyvaronuiicss ¢
3Ha€T OCHOBHBIC | cMab0 3HAeT OcC- | He3HAYUTENbHBIMU | TpeOyemoli crere-
XAMHYECKHA  CO- | HOBHBIC XHMHYC- | ONIMOKAMHA H OT- | HbIO IIOJHOTHI U
cTaB (dJIEMEHTHBIN | CKMI cocTaB (3Je- | IETbHBIMH TIPOOE- | TOYHOCTH  3HAET
W BEIICCTBCHHBIM) | MCHTHBIM M BEIlle- | JaMd 3HACT OC- | OCHOBHBIE XHMH-
OCHOBHOM M TIO- | CTBEHHBIII) OCHOB- | HOBHEIC XHMHYE- | YSCKUM COCTaB
OOYHON  TPOIYK- | HOW W TMOOOYHOM | CKUH cocTaB (dyie- | (3JIEMEHTHBIM |
10701 OCHOBHBIX | MPOAYKIIH OC- | MGHTHBI U BEIC- | BEIIECCTBCHHBIN )
CEITbCKOX03i1- HOBHBIX CEIBCKO- | CTBEHHBII) OCHOB- | OCHOBHOM M TIO-
CTBEHHBIX KYJIBTYD | XO3HCTBEHHBIX HOW M TOOOYHOM | OOUHONW  TPOIYK-
KYJbTYp MPOAYKIIUU oc- | UM OCHOBHBIX
HOBHBIX CEIBCKO- | CEIbCKOXO03sii-
XO03SUCTBEHHBIX CTBEHHBIX KYJIBTYP
KYJIBTYP
b1.0.03 -V.1 | Obyuatouuiicas nHe | OOy4aromunics OO0yuarommiics OO0yuarommiicst
yMeeT OILICHUBATH | ClIa00 yMeeT OIle- | yMeeT C HE3Hauyu- | yMeeT OIICHHUBATh
W HCII0Jb30BATh | HUBATh U MCIOJb- | TEIHLHBIMHU 3a- | 1 HCHOOJb30BaTh
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pe3ynbTaThl  ar- | 30BaTh pe3yJbTa- | TPYAHEHUSIMHU pe3ynbTaTel  ar-
POXUMHUYECKUX Thl arpoXMMHYe- | OLIEHUBATh M MC- | POXUMHYECKUX
aHaJIM30B  IIOYB, | CKUX  aHaJM30B | MOJb30BaTh  pe- | aHAIN30B  TOYB,
pacTeHuil U yno0- | mOYB, PaCTEHHH M | 3yJIbTAaThl  arpo- | pacTeHU u ymoo-
peHuit ynoOpeHui XUMHYECKUX aHa- | peHHI

JIU30B MOYB, pac-

TEHUN u ymoope-

HUU

b1.0.03 — H.1 | Ob6yuvarouuiics nHe | OO0y4aromunics OO6yuarommiics ¢ | OOydJaronuiics

BIIQJICET METOJIaMHt | clabo BIajeeT Me- | HeOONbIIUMU  3a- | CBOOOJHO BIIAJIEET
U HaBbIKAMU aHa- | TOJAaMU U HaBbl- | TPYAHEHUSIMHU METO/IaMHU U

JTUTUYECKON pabo-
TBI TIO OTIpeene-
HUIO arpongqu—
CKHUX ITOKa3aTeliei,
I/ICHOJII:3yeMBIX
MpU  OIICHKE TIJIO-
Jopoausl  MOYBBI,
KadecTsa, oe3-
OITACHOCTH M TEX-
HOJIOTHYECKHX
CBOMCTB CEIbCKO-
XO3SMCTBECHHOM
MPOAYKIIUHA

KaMHl aHaJHATH4e-
CKol paboThl 1O
ONpENIECTICHUIO  ar-
POXUMHUYECKUX
OKa3aTelie, Hc-
MOJB3YEMBIX  MPHU
OLICHKE IJI0JI0PO-
IIMsT TIOYBEI, Kade-
cTBa, 0O€30IacHoO-
CTM U TEXHOJIOI'HU-
YECKHUX CBOMCTB
CEITbCKOX03si1-
CTBEHHON IIPOJYK-
187054

BJIaJEET METOJaMHU
M HaBBIKAMHM aHa-
JUTHYECKON pabo-
THl TIO OIpesene-
HUIO arpongqu—
CKUX IIOKa3aTeei,
I/ICHO.HBBYGMBIX

MpU  OILIEHKE TIJIO-
Jopoaus  IOYBBHI,
Ka4ecTna, oe3-
OITAaCHOCTH M TEX-
HOJIOTHYECKHX

CBOMCTB CEJIBCKO-
X031 CTBEHHOM

MIPOTYKITUH

HaBBIKAMH aHaIU-
TAYECKOH paboThI
M0  OINPEICICHUIO
arpOXUMHUYECKHUX
IOoKa3aTejie, Hc-
MOJIB3YEMBIX  TPHU
OIICHKE IJI0JI0PO-
M TIOYBBI, Kade-
cTBa, 0Oe€30macHo-
CTH U TEXHOJIOTH-
YEeCKUX CBOMCTB
CEITbLCKOX035i-
CTBEHHOU IPOIYK-
1195051

3. TunoBble KOHTPOJIbHBbIE 3aJaHNS U (MJIH) HHbIEe MaTepUAJIbl, He00OX0AMMBbIe /11l OLlEeHKH
3HAHUIi, YMeHUIi, HABLIKOB M (MJIH) ONbITA JeSTeJIbHOCTH, XapaKTEePU3YHOIINX
c¢()opMHPOBAHHOCTH KOMIIETEHIHI1 B Mpollecce 0CBOEHUSI TN CUMILIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHo cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

4. MeToanyeckue MaTepuabl, ONpeaesiioiue nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH

KOMIIETEHIIN A

B nanHOM paszgene METOAMYECKUE MATEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OLEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepHU3yIOMMX 0a30BbINA 3Tanm (OPMUPOBAHUS KOMIETEHIIUN 1O TUCIIH-
IIJINHE <<AFpOXI/IMI/I$I>>, NPUBCACHBI NPUMCHUTCIBHO K KAXIOMY M3 HUCIOJbB3YCMBIX BHUIOB TCKYIICTO
KOHTPOJISI YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTallMU 00YyJarOIIHXCSl.

4.1. OueHo4HbIe cpeacTBa s MPOBeJICHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH

4.1.1. Otuér 1o 1abopatopHO padboTte

Ot4er mo J1abopaTopHO PabOTEe UCTIONB3YETCS ISl OIEHKM Ka4ecTBa OCBOCHUS O0YUYaIOITUMCS
OCHOBHOH mpodeccHOHaTbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanue u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOIUTCS B METOJMUECKUX YKa3aHUAX K
nabopatopubM padotam (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
ISITCS IO CBEJCHUS OOYYaIOMIMXCs B Hadayie 3aHATHH. OTYET OIEHUBACTCS OIICHKOH «3aYTEHO», «HE
3ayTeHO». OlLIeHKa «3auTeHO» CTaBUTCA OOydaronmmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpH-
TEPUsIM, YCTAHOBJICHHBIM ISl TTOJIOKUTEIBHBIX OICHOK («OTIHYHO», «XOPOIIO», «yJOBICTBOPHTEIb-
HO»). O1ieHKa 00BABIAETCS 00YUAIOIEMYCsl HETTOCPEICTBEHHO TIOCIIE CIaYH OTUYETa.
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HIkanaa

Kpurepun oueHuBanus

OlleHKa «3aU4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTMYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh W OOOCHOBATh CBOW CYXJICHUS IIPHU OTBETE Ha
KOHTPOJIbHBIE BOMPOCHI;

- YMEHHUE NMPOBOJIUTH U OLIEHUBATH PE3YyJIbTaThl U3MEPEHUH;

- CIOCOOHOCTH pa3peliaTh KOHKPETHBIE CUTYalluU (JIOMYCKaeTCsl HalluyKe
MaJIO3HAYUTENBHBIX OIMMOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITHE CO-
JepKaHUs BOMPOCA UM MOTPEUIHOCTh HENPUHLIMIUAIBHOIO XapakTepa B
OTBETE Ha BOMPOCHI).

O1LeHKa «HEe 3aYTEHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUYCCKUX 3HAHUH; JOMYIICHBI OIHOKH
B OIIpCACICHUN HOHATUU U OIHMCAaHUU N3y4aCMbIX SIBJICHUU U mponucccos,
MCKa)XEeH MX CMBICII, HE IPaBUJIHHO OIEHUBAIOTCS PE3YIIbTAaThl H3MEPEHHUIA;
- HE3HAaHWE OCHOBHOTO Marepuajia y4eOHOW MporpamMmbl, TOITYCKaIOTCS
rpyOBI€ OMMOKY B U3JIOKCHUH.

Kputepun ouenku orBera (Taln.) TOBOAATCA A0 CBEACHHMS OOy4aroIIMXCs B Haudaie 3aHATHM.
OneHka 00BsBISIETCS 00YYaOLIEMYCsl HEITOCPEICTBEHHO I10CIIE OTBETA.

Ikaja Kputepuu onenuBanus

- 00yJarouuics MOJTHO YCBOMJI YU€OHBIN MaTepual;
- MPOSIBIISICT HABBIKM aHANN3a, 0000IIECHNS, KPUTUIECKOTO OCMBICIICHUS U
BOCHPUSTHSI MHPOPMALIUY, HABBIKU OMHCAHUSA OCHOBHBIX (PU3NYECKUX 3a-
KOHOB, SIBJICHUI U IIPOLIECCOB;

Ouetika 5 - MaTepual U3JI0KEH IPaMOTHO, B OMPEEIIEHHOM JTOrMYecKoi mocienona-

(oTTIHO) TEIHHOCTH, TOYHO MCTIOIB3YETCSI TEPMUHOIIOTHS;
- TOKa3aHO YMEHHE WLUIIOCTPUPOBATh TEOPETUUYECKHE MOJIOKEHUS KOH-
KPETHBIMU TIPUMEPAMHU, IPUMEHSTH KX B HOBOW CHUTYAIIWH,
- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;
- MOTYyT OBITh JOMYIIEHBI OJHA—BE HETOYHOCTU MPHU OCBEIICHHH BTOPO-
CTETIEHHBIX BOIIPOCOB.
OTBET YIOBIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OLICHKY «5», HO MpH
5TOM UMEET MECTO OJIUH U3 HEAOCTaTKOB:

OueHka 4

(xopoIIo) - B YCBOGHUHU y4eOHOro Marepuaia JONyIIeHbl HeOObIIe MPoOebl, He
MCKa3MBIIINE COJEPKAHUE OTBETA;
- B PEIICHUH 3a]1ad JOMYIIEHbI HEe3HAYUTEIbHbIC HETOYHOCTH.
- HETIOJIHO WJIM HETIOCJIeI0BaTeIbHO PACKPBITO COAEpP)KaHNEe MaTepuaia, HO
MOKa3aHO 00Iee MOHUMaHUE BOMPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHbIE JISl JaJIbHEHIIIETO YCBOCHUS MaTepuaa;

Oneika 3 - MMEJHCh 3aTPYIHEHUS WM JOMYIICHBI OMIMOKH B ONPEICICHUN TOHS-
TUH, UCIIOJI30BAaHUU TEPMHUHOJIOTHH, ONMCAHUU (PU3UUECKUX 3aKOHOB, SIB-

(YIIOBJIETBOPUTEIHHO) N

JICHUI U TPOIIECCOB, PEUICHUH 3aJ]lad, UCIPABICHHBIC MOCIIE HECKOIBKUX
HaBOJSIINX BOIPOCOB;
- HEMOJHOE 3HAHWE TEOPETUUYECKOTO MaTepHaa; OOyJaroIuics HE MOXKET
MPUMEHHUTH TEOPUIO B HOBOW CUTYaIUH.
- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOT0 MaTepuana,
- 00HaApY)XEHO HE3HAHWE WJIM HETIOHMMaHHe OOJbIeH WM Hanbosiee Bax-

Ouerka 2 HOM 4acTH y4eOHOro MarepHuana;

(HEyIOBJIETBOPUTEILHO)

- JOMYIIEHBI OUIMOKHN B OMpPENEICHUN MOHITUN, IPU UCIOIb30BaHUH TEp-
MUHOJIOTUU, B OMHCAHUU (U3UYECKUX 3aKOHOB, SBICHUH U TIPOIECCOB,
pElIeHNH 3aJa4, KOTOpPbIe HE MCIPABICHBI MOCTIE HECKOIbKUX HABOMASAIIUX
BOIIPOCOB.

4.1.2. TectupoBanue
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TectupoBanue UCHONB3YyeTCS I OLEHKM KauecTBa OCBOEHHS OOydYaroUIMMCS OCHOBHOHM IpO-
(beccroHanbHON 00pa30BaTEIbHON MPOTrPaMMBI MO OTIEJNBHBIM TEMaM WM Pa3/ienaM AUCLUILUINHBL.
Tect mpencraBnser coOOi KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3alaHUM, MO3BOJISIOUIMNA YIPOCTUTH
IpOLelypy U3MEPEHUs 3HaHUH U yMeHMH oOyuaromuxcs. OOydarommMes BbIJAIOTCS TECTOBBIE 3aja-
HUS C GOPMYIMPOBKOI BOIIPOCOB M MPEIOKEHUEM BHIOPATh OMH MPABHIbHBINA OTBET U3 HECKOIBKUX
BapUAaHTOB OTBETOB.

Ne

OueHouHbIE CpeICTBA Kon n naumeHnoBanue uH-
TecTHpoBaHue JIMKaToOpa KOMIETEHIIUN
1 | Ilumanue pacmenuii N -1onk-s IIpoBogut mabo-
1. ITIpupocT yposxkast 3a cueT yaoOpeHuii paTopHBIE aHANU3Bl 00pas3-
A)50 %; OB TIOYB, pAacTEHUU U
b) 100%; ynoOpeHuit

B) 20%.

2. Kak pacTeHust ycBauBarOT NUTATEIbHBIEC BelllecTBa?
A) Y3 TIOYBBI ¥ BO3/1yXa;

b) u3 nouBkr;

W3 mouBkl, BOJIBI M BO3yXaA.

3. YTo HEOOXOIMMO PACTECHUSIM JJI1 HOPMAJIBHOT'O pa3BUTHUs?
A) Temno, cBET, JIEMEHTHI IUTAHMS, BOJA;

b) sanemenThI muTaHUS;

B) Tenyo, smeMeHTHI MUTaHUS, CBET.

4. OcHOBHas yacTh OOIIIEH MacChl CyXOro BEUIecTBa
A) OenKu, )KUPHI, YTIIEBOIBI;

b) Genku u KupsI;

B) 6enku u yriaeBoabl.

5. Macca cyxoro BeliecTBa B TOMarax, nepiax 1 orypuax:
A) 4-8%;

b) 5-10%;

B)2-3%;

6. Macca cyxoro BellecTBa B 3JaKax:

A) 85-88%:;

b) 90-95%;

B)70-80%.

7. OCHOBHas 4acTh 3JIEMEHTAPHOTO COCTAaBa CYXOr0o BEIIECTBA
A) yriiepon, KUCJIOpOAd, BOAOPO, a30T;

b) yrnepon, Bogopon, a3or;

B) Bomopona, a3zot, kuciopoa.

8. daromuro3s 3To:

A) 3axBar KJIETKOW TBEPJIbIX YaCTHIL;

b) 3axBar kanenn KUAKHX BEIICCTB;

B) 3axBar v TBEPABIX U KUAKUX YACTHII.

9. [ImHOIUTO3 3TO:

A) 3axBaT Kamnejb XXKUJIKHX 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 yO0oopeHus
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1. Kakue ynoOpeHust 0Ka3pIBatOT HanOoJIbIlIee BIUSHNAC HA Be-
JUYHUHY ypoxas?

a) a30THBIC YI00pECHUS

0) KanuiHbIe yI00peHUs

B) bochopHbIe yaoOpeHus

2. MoueBuHa (kapOaMHUI) OTHOCUTCH K ...

a) aMHJIHBIM YOPEHUSIM

0) aMMHUAYHO-HUTPATHBIM YJI00pEHUSIM

B) aMMHAYHBIM YIOOPEHUSIM

3. Kakoe cozeprkanue a30Ta B MOYEBUHE

a) 46%

0) 34,6%

B) 24%

4. MoueBrHa 1151 yTOOpEHU BBITYCKACTCA B ...

a) rpaHyJIMPOBAaHHOM BUJE

0) >KUJIKOM BUJIE

B) B BUJIC KPUCTAUTMYECKOTO BEIIECTBA

5. Kakoe ynobpenue coaepKut HanOoJIbIee KOJTUIeCTBO a30Ta?
a) 0e3BOIHBIN aMMHAK

0) cynbdaT aMMOHUS

B) KapOOHAT aMMOHUS

6. K aMMOHUMITHBIM yI0OpEHUSM OTHOCHUTCS ...

a) cyab(aTr aMMOHUS

0) aMMOHUIMHAsI CeUTpa

B) CyIb(OHUTPAT AMMOHUS

7. Kakoe coaepkaHue a3oTa B aMMHA4YHOM cenuTpe?

a) 34%

0) 24%

B) 16%

8. Kakoe ynobpenne oTHOCHTCS K (DU3UOJIOTHYECKH IIETOIHBIM?
a) HUTpAT HaTpHUs

0) HUTpAT aMMOHUS

B) XJIOPHUJ KaJust

9. K xakuM y100peHHsIM OTHOCHUTCS KallblieBas cenurpa’?
a) HUTPATHBIM YIO0OPECHHSIM

0) aMUJTHBIM yJTIOOpEHUSIM

B) aMMOHUWHO-HUTPATHBIM YJIOOPCHUSIM

10. Kakoe ynoOpenne OTHOCUTCS K (PU3HOJIOTUUECKH KUCTBIM?
a) cyab(aTr aMMOHUS

0) KaJbIIMEeBast CETUTPA

B) HUTpAT HATpuUs

Kanutineie yoobpenus

1. Ponb xanust B ®KU3HU PaCTEHUA?

a) Kanuii sBnsieTcss 0OAHUM M3 OCHOBHBIX 3JIEMEHTOB MUHEPAJIb-
HOT'O MUTAHUS pACTCHUHN

6) Co3nmaet OiaronpusiHbIe YCIOBHUS.

B) OTnyruBaeT BpeIUTENeH.

2. Kakoe KoIMuecTBO KaJlus COJIEPKUTCS B IIOUBE CEPO3eM?
a) 1o 2-3 % (30-50 1/ra B TaXOTHOM CJI0€)

0) 10 0.5-0.7 % (15-21 1/ra B MaXOTHOM CJIOE)

B) 10 2-2.5 % (60-75 T/ra B TaXOTHOM CJI0€)

3. KpynHble MECTOpOXKI€HHS KaJTUHHBIX COJICH?
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a) CackaueBaHCKOE MECTOPOKICHUE

0) BepxHekaMckoe MeCTOPOXKICHUE

B) D10 XuMu4ecKkas Gpopmyia, co3qaHHas HCKYCCTBEHHO

4. Kak nosy4aroT XJIOpUCTBINA Kajuii?

a) B3aumoelicTBHEeM THAPOKCUIA KIS C COJISTHOM KHCJIOTOM:
KOH + HCl — KCI1 + H,O

0) B3zaumopeiicTBrueM rupoOKCcHaa KK C COJSTHON KUCITOTOM:
KOH + Cl — KCl + O

B) B3aumopeiicTBueM ruipoKcuia Kajius ¢ COISTHOM KUCIOTOM:
KCI + HC1 — H20+ KOH

5. Kakue npombIlIeHHBIE OTXO/IbI HCTIOJIB3YIOTCS B KAUYECTBE
KJIMHHBIX yaoOpeHuii?

a) 'ymyc

0) Onunku

B) MbuIbHAs Boja

6. MexaHn3M B3aMMOJICHCTBUS KATMIHBIX yIOOPEHHH C 1M0Y-
BOI?

a) KaTHOHBI TPOHUKAIOT B MEKIAKETHBIE TPOCTPAHCTBA

0) paciIeruieHreM yTeM BBIICTICHUS] KUCIOT PAaCTEHUSIMU

7. B xakux ¢opMax comepKUTCs Kauii?

a) ['panymsl

0) Ilnacter

B) PactBOp

8. OxapakTepu3ynTe JOCTYIHOCTD JJISl PACTEHUN Pa3IMYHbIX
¢dopm kanus?

a) Kanuii nouBeHHOT0 pacTBOpa (BOIOPACTBOPUMBIiN)

0) Kanuii mornonieHHbIH (0OMEHHBIH )

B) Kanuii HeoOMeHHBIH ((PUKCHPOBAHHBIN)

9. CBoiicTBa 1 0COOCHHOCTH MPUMEHEHUS 3TOTO YI0OpEeHMsI?
a) DTOT XUMHUYECKHI DJIEMEHT pacTeHUs MOTPEOUTh MOTYT
TOJIBKO B PACTBOPE BOIbI

0) [ToTpebmnsroT B JIFOOOM BHJIE

10. Kakoe BnusiHuE KaJuitHBIE YAIOOPEHHSI OKA3bIBAIOT HA CBOM-
CTBA MOYBBI?

a) 3MeHeHnsAMHU (PU3NKO-XUMHUYECKUX CBOWCTB IOYB

0) He u3MmeHseT cocTaB MOYBEI

Muxposnemenmuol u MUKPOYOOOpeHuUs

1. MUKpO37EMEHTBI —3TO

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

o6)N,P K .S ,Ca Mg

B)Al, Br, Z, H20

2.Kaxoe conep:kaHne MUKpPO3JIEMEHTOB B PACTEHHUAX ?

a)1-10%

6)0,1-1%

B)3-5%

3.Pacuet ynoOpeHus 111 BHEKOPHEBOM MoIKOpMKU Mo yno0Ope-
HUU

a)50-100rpamm/rexrap

0)10-50rpamm/rexTap

B)100-150rpamm/rexrap

4.Ckonbko % NercTBYIOIIEro BemecTBa B MonubgaT aMMOHUS
HaTpusi 1 Monubaare aMMOHUSL.
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a)35-50%

6)15-20%

B)5-10%

5.I0puznaku nedunura Mo B pacTeHUSIX.

a) CXOHO C a30THBIM T'OJIOJIaHUEM, JINCThS OJIETHO —KENThIe
0) 3amepkka BETCHUS

B) OrpOMHBIE ¥ TEMHO 3€JICHBIE JTUCThS
6.Henocratok B B pacrenusix.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OIIaICHUC 3aBs3eH
0) CyxOoCTh | OIaJIcHUE JTUCTHEB

B) 'HUeHue oT KOpHS

7.Kakue mouBbl camMbie 00TaThle MUKPOAJIEMEHTaAMHU.
a) YepHo3emHBbIE.

0) [lepHOBO-TIOA30IHCTHIC

B) CyriauHuCTHIE.

8.CKOJIbKO KT BHOCAT B IOYBY OOpMarHuBbIe y100peHUsI.
a)60-100kr /rexTap

0)10-50kr/rexTap

B)100-200kr/rexrap

9.HenocraTok Zn B pacTeHUSIX PU3HAKU

a) XJI0p0o3 ¥ pO3€TOYHOCTh

6) CyxoCTh BETOK

B) OnazieHre U THUEHUE TIJI0/I0B.

10.Pacuer CuSO4(cynbdaT Mean) BHECCHHUS B TTOYBY
a)10-12kr /rextap

0)1-5kr/rexrap

B)S5-10kr/rexrap

Opeanuueckue y0oopeHus

1.YT0 BXOIUT B COCTaB HaBO3a

a) TBEP/IbIC BBIJCICHUS KUBOTHBIX, KHUJIKUE BBIJCIICHUS KHUBOT-
HBIX, OJCTHIIKA

0) TBep/IbIe BBIACIICHUS KUBOTHBIX, TIOJICTHIIKA

B) ’KHMJIKHE€ BBICNICHUS )KUBOTHBIX, MOJCTUIIKA

2.Yem OoraTsl TBEP/IbIC BBIJCICHUS KUBOTHBIX ?

a) A3ot, pocdop, kamuit

6) A3sor, ¢ocdop, KanbIHii

B) ®ocdop, KambIHit

3. 'maBHas 3a/1aya pallMOHAIBLHOIO XPAHEHHS HABO3a

a) YMEHBIIUTH MOTEPU aMMHUaKa

0) YBennuuTh IOTEPH aMMHUaKa

4. K yemy npuBOJIUT OTCYTCTBUE MJIM HEJOCTATOK MOJCTHIIKH
JUIS HaBO3a

a) Bce ykazaHHbIE HUKE BapHaHThI OTBETOB

0) yTeuka HaBO3HOM KUKHU

B) O0JIbIlIME TOTEPH AMMHAYHOTO a30Ta

I') YMEHBIIIAET HAKOIIJICHUE HAaBO3a B XO3S1CTBE

5. Koro Tuna HaBo30XpaHWIHILE PEKOMEHOBAHO B 3aCyIILIH-
BBIX paliOHax

a) KOTJIOBAHHOT'O THIIa

0) HA3eMHOT'0 THIIA

6. Uto 100aBIAIOT Ul yMEHbBIIIEHUS TOTEPH a30Ta U3 MTUYHETO
nomera’?
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a) Topd, cyxoit meperHoit, mopomKoBUAHBIN cyniepdocdar

0) MOPOIIKOBUIHBIH cynepdocdaT

B) Topd, cyxoii mepernoi

I') CyXOH MeperHoii, MOpOIKOBUIHBIN cyniepdocdar

7. IlpuMeHeHNE NTUYBETO TTOMeTa 0COOCHHO d(DPEKTUBHO 11517
a) [11010BO-ATOHBIX KYIBTYp, KapTo(ens, KOPMOBBIX KOpHE-
TJI0/10B

0) TUI0JI0BO-SATOAHBIX KYIBTYP

B) KapTo(ensi, KOpMOBBIX KOPHEILIOI0B

') KOPMOBBIX KOPHEIUIOAOB, TI0A0BO-SITOAHBIX KYIbTYP

8. 13 uero cocrout Topg?

a) paCTUTEIbHBIX OCTaTKOB, MUHEPAJIbHBIX BEILIECTB

0) MUHEPATBHBIX BEIIECTB

B) PaCTUTEJIbHBIX OCTaTKOB

9.YTo npoucxoauT Mo BIUSHUEM HaBo3a ¢ Tophom?

a) YMEHbIIIaeTCsl KUCIOTHOCTh Top(da, ycuinuBaeTcs: Ouonoruye-
CKasl AeSITeIbHOCTh B KOMITOCTE

0) yBETUYMBACTCS KHUCIOTHOCTh TOp(da, YCHIIMBAETCS OMOJIOTH-
gecKasi IeATeIbHOCTh B KOMIIOCTE

B) KUCJIOTHOCTb OCTAaeTCs MPEKHEH, yCUIMBaeTcs Ouooruye-
CKasl AeSITeIbHOCTh B KOMITOCTE

10. K oprannueckum y100peHHUsIM OTHOCSATCS

a) Topd

0) cynbdat Kamus

B) MOUYEBHHA

r) cynepdocdar

11. Coneprkanue o0IIeTo a30Ta B MOACTUIOYHOM HaBo3e (%):
a) okoxo 0,5

0) oxoio 1,0

B) okxouo 2,0

r) okoso 3,0

1) okojo 5,0

12. B kKakOM HaBO3€ coJiepKaHue azora dosplie?

a) HaBo3 Ha TOP(MSTHOM MOACTHIIKE

0) HaBO3 Ha COJIOME

13. HaBo3, norepsasuuii 50 % nepBoHAYaIbHOTO Beca, Ha3bIBa-
eTcsl:

a) IepenpeBIIUM

0) CBEXKUM

B) MOJyNEPENPEBIIUM

I') IEPETHOEM

) KJIACCHYECKUM

14. CBexuii HaBO3 —3TO

a) ci1abopasioKUBIIAsACI Macca, COJIoMa B KOTOPOM COXpaHsSIeT
MePBOHAYAIILHBIN IBET U TPOYHOCTb.

0) ogHOpOAHAs Macca, coaepXuT 50 % OT UCXOAHONU MacChl U
OPraHU4eCcKOro BeUIecTBa. B Hell HEBO3MOXKHO OINPEIEIUTh J1a-
K€ OTAENbHBIEC ATIEMEHTHI MOACTUIIOYHBIX MaTepUAIOB.

B) phIXJIasi 3€MJIMICTast TEMHAsI OJTHOPOIHASI MAcca, COICPIKHUT HE
6omee 25 % Macchl M OPraHUYECKOTO BEIIECTBA OT UCXOTHOM
BEJIMYMHBI CBEKEr0 HaBO3a

15. Kakoe conepskanue BOJIbI B TIOJTYKHIKOM HaBo3e?

a)10 90 % Bonbl
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6) 90-93 % BoIBI

B) Oonee 93 % Boxbl

16. B xako# mepro1 BpeMEHHU T'oJ1a JTy4Ilie 3ae/IbIBaTh MITHYUNA
rmomet?

a) OCEHBIO

0) BecHOU

B) JICTOM

17. Kakoit Bug Topda oTnmgaercs ciaboil cTerneHblo pa3noxe-
HUS PaCTUTEIBHBIX OCTATKOB U BHICOKOM KHCIOTHOCTBIO.

a) BEpXOBOi1

0) HU3UHHBIH

B) NEPEXOTHOM

18. Kakue nmpomnopiuuu cyxoro NTUYbEro noMeTa Hy>KHbl Ha 1
KB.M.

a) 0,2 kr

0) 0,5kr

B) 1 kr

19. CKOJIBKO MECAIIEB HY’KHO BBIJIEPKUBATH KOMIIOCT, €CJIH B
€ro COCTaB BXOAT (EKaIHH, IS THOCTH BO3MOKHBIX STUI]
TreJIbMHHTOB?

a)9

0)1

B) 3

20. Kakoe opranndeckoe yao0peHue JIydIlie BHOCUTb JIJISt JIeT-
KHX IecYaHbIX MOYB?

a) un

0) KOMITOCT

B) KypUHBIN TOMET

[To pe3ynbpTaram Tecta 00y4aroIeMycsl BEICTABIISCTCS OIICHKA «OTIHYHO», «XOPOIIO», «yIOBIIE-
TBOPHUTEIHHO» WJIH «HEYIOBICTBOPUTEIHHO.

Kputepun oneHnBanus orBera (Tabi.) TOBOIATCS IO CBEIEHUS 00YJArOIIUXCS O Hayalla TeCTH-
poBanus. Pe3ynbTar TecTupoBaHus 00BABISETCS 00yUarOIeMyCsl HEIOCPEICTBEHHO MOCIIE €ro CAAYH.

Kpurepun onenuBanuns

M kana
(% npaBUJIbLHBIX OTBETOB)
OrneHka 5 (OTJIHMYHO) 80-100
Onenka 4 (Xxopoiio) 70-79
Ornenka 3 (yIOBJIETBOPHUTEIIHHO) 50-69
OueHka 2 (HeynOBIETBOPUTEIIBHO) MmeHee 50

4.2. [Ipoueaypsbl ¥ OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBEAEeHHUS MPOMEKYTOUHON aTTeCTAllUN

4.2.1. 3auer
3adver sBisieTcsi GOPMON OIEHKH KadyecTBa OCBOEHHUS OOYYaIOIIMMCS OCHOBHOW IMpodeccuo-
HAJIBHOW 00pa3oBaTeIbHOM MpOrpaMMbl IO paszenaM AucuuIuMHEL [lo pesynbratam 3adera oOydaro-
IIEMYCsl BBICTABIISIETCS OLICHKA «3aYTEHO» UJTU «HE 3aYTEHO».
3aueT NPOBOJUTCS 110 OKOHYAHWUU YTEHUS JIEKIMH M BBIIIOJHEHUS NPAKTUYECKUX 3aHATUH. 3a-
4eT NPUHUMACTCS MPENOJaBaTeNsIMU, IPOBOAUBIINMHY IIPAKTHYECKNAE 3aHATHUS, UM YUTAIOIIAMH JICK-
LMY 110 JaHHOM JuciuIuinHe. B ciyyae OTCYTCTBUS BEAYIIETO MPENOJABATENs 3a4eT MPUHUMAETCA
IIpernoiaBaTesieM, Ha3HaYeHHBIM PacHopsDKeHUEM 3aBenyromero kagenpoi. C paszpemieHus 3aBeryro-
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mero kadenpoi Ha 3a4eTe MOXKET MPHUCYTCTBOBATH MPEIOAaBaTeh Kaeapsl, MPUBICUCHHBIA IS MO-
MOIIIM B IpHEME 3aueTa.

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

®dopma mpoBeeHus 3aueTa (MHIUBUAYyalbHas Oecela ¢ 00yJaronMcs 1Mo BOIIPOcaM K 3a4eTy
U y4eT OILICHOK TECTUPOBAHUS, KOTOPOE O00YyYaroMIUiics MPOXOIUT B TE€YEHHE MEPHOa OCBOCHHUS JHC-
[UTUTAHB) OMPEIEISIFOTCS KadeApoil U TOBOISATCS 10 CBEICHUs 00yJaIOIIMXCs B HAUaJIe CEMECTpa.

Jlns mpoBenieHus 3aueTa BEeAyLIUH NMpenojaBaTesib HaKaHyHE IOJy4yaeT B JeKaHaTe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIAETCs B J€KaHAT MOCIE OKOHYAHUS MEPOTPUATHS B
JIeHb MPOBE/ICHUS 3a4eTa UM YTPOM CJIEYIOIIETO JTHSI.

OOyuaromiuecs MpH sIBKE Ha 3a4eT 00s13aHbl UMETh NP cebe 3aUeTHYI0 KHUKKY, KOTOPYIO OHU
MPEIbABISAIOT MIPENOAABATEIIO.

Bo Bpems 3auera oOyyaromuecss MOT'YT IOJIb30BATHCS C Pa3pelIeHUs] BEAYIIEro MpernoaBaTess
CIPaBOYHON U HOPMATUBHOMU JIUTEPATYPOH, IPYTUMHU TOCOOUSIMU U TEXHUUYECKUMU CPEJCTBAMH.

Bpemst moaroToBkH OTBETa B YCTHOHM (popMe MpH cliade 3adera JOJDKHO COCTABIATH HE MEHEe
20 MUHYT (10 KETaHUIO0 00YYaIomerocss OTBET MOXKET OBITh TOCPOYHBIM). Bpemsi oTBeTa — He Oomee
10 MunyT.

[IpenogaBatemnto MpeaocTaBseTCs MpaBo 3aJaBaTh 00YJarOIMIUMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B paMKaXx MPOTPaMMBbl JUCIUTLITHHBL.

KauecTBeHHast oOIleHKa «3a4T€HO», BHECEHHass B 3a4ETHYI0O KHUXKKY U  3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJIbTATOM YCIEIIHOTO YCBOSHUSI y4eOHOTr0 MaTepurana.

Pe3ynbrar 3adera B 3a4€THYIO KHIDKKY BBICTABIISIETCS B JE€Hb MPOBEICHUS 3a4eTa B MPHUCYT-
CTBHM caMoro obOydaromierocs. IIpenogaBaren HeCyT NMepCOHATBHYIO OTBETCTBEHHOCTBH 34 CBOEBpE-
MEHHOCTb M TOYHOCTh BHECEHHS 3alHceil O pe3ysibTaTaX MPOMEXKYTOYHOM aTrTecTaluud B 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHBIC KHIKKH.

Ecnu obyvaromuiics siBUJICS Ha 3a4eT M OTKa3aJcsl OT MPOXOXKJIEHUS aTTECTallu B CBSA3H C He-
MOATOTOBJICHHOCTHIO, TO B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh €My BBICTABIISIETCS OI[EHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMU «HE SIBUJICS».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yUalOIIMMUCS Hepa3peleHHBIX Te-
YATHBIX ¥ PYKONMUCHBIX MaTepUaioB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs 3adeTa 3ampenieHo. B ciyuae HapylieHus 3TOro TpeOOBaHUS MPENogaBaTellb 00s3aH yJAIHUTh
oOyuarolerocsi 3 ayIuTOPUHU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aU4TE€HO».

OOyyarommmcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBAKUTEIHHOW MPUYUHE, UH-
TUBUAYalbHbIE CPOKU IIPOBEICHMS 3aU€Ta ONpeAeIAtoTCs JeKaHOM (paKkybTeTa.

OOyuaromiuecs, UMEIOIINE aKaJIEMHUUECKYIO 33JJ0OJDKEHHOCTh, CAAI0T 3a4€T B CPOKH, OIpeaeis-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALMN 33J0DKEHHOCTH OTMEYAaeTCsl B AK3aMEHAlMOH-
HOM JIHCTE.

JlomyckaeTcsi ¢ pa3pelieHus JeKaHaTa, U IOCpOYHas cada 3adera ¢ 3alHChbio Pe3ysbTaToB B
9K3aMEHALUMOHHBIN JIUCT.

WHuBanuapl ¥ JMlla ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbS MOTYT CIaBaTh 3a4€Thl B
CPOKHU, YCTAaHOBJICHHBIC WHIUBUIYATbHBIM YY€OHBIM TUTAaHOM. MHBaNMMIBI M NHIIA C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HAPYIIEHHs] OMOPHO-IBUTATEILHOTO ammapara, JOIYCKaloTCs
Ha aTTECTAI[MOHHBIE HCTIBITAHNS B COTPOBOXKICHUU aCCHCTEHTOB-COMPOBOXKIAOIIUX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTalluu JUIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAllMU OOYy4aroUIUXCcs IO
OIIOIl OGakanmaBpuara, crneruanutTeTra W Marucrparypel» ®I'BOY BO IOxno-Ypansckmit ['AY
(FOYpI'AV-I1-02-66/02-16 ot 26.10.2016 1.).

O1neHOYHbBIE CPECTBA Kon n nanmenosa-

Ne HUE UHAMKATOpa
Bomnpocs! k 3auety
KOMIICTCHIINN
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1. Arpoxumusi, Kak HayKa, ee 3a/1a4i, IPeAMET U METO/Ibl UCCIIEIOBAHUSI.
2. UcTopus pa3BUTUS arpOXUMUYECKUX 3HAHUH.

3.Bo3nyniHoe U MOYBEHHOE MUTAHUE PACTCHUM.

4. CoBpeMEHHOE IPEICTAaBICHUE O MEXAHN3MAaX TOIVIOIIEHHUS YIIEMEHTOB
MUTAHUS PaCTCHUSIMHU.

5. ConepxaHue B paCTEHUSX U BBIHOC C YPO’KAEM CEJIbCKOXO35IICTBEHHBIX
KYJIBTYp 3JIEMEHTOB TUTAHMUSI.

6. IlonsaTHE MaKpO3JIEMEHT MUTAHUS PACTEHUN, UX POJIb B IUTAHUU U IIPO-
JYKTUBHOCTU PaCTCHUM.

7. IloHsiTHE MUKPORJIEMEHT MUTAHUS PACTEHUM, UX POJIb B TUTAHUH U
MPOAYKTUBHOCTH PACTEHUM.

8. BiinsiHME BHENTHUX YCIIOBHI Cpe/ibl HA MOIVIONIEHUE 3JIEMEHTOB MTUTA-
HUS paCTEHUSMHU.

9. MuHepanbHas 4acTh MTOYBHI U €€ 3HAaUCHUE B MUTAHUM PACTEHUH.

10. Oprannyeckoe BEIIECTBO IOYBBI U €r0 3HAYEHUE B IUTAHUU PACTEHUH.
11. ITornmorurensHast cHoCOOHOCTH M MOTJIOMIAOIIMI KOMIUIEKC [IOYB, UX
3HAUEHUE B MUTAHUU PACTEHUH.

12. ArpoxuMusi KUCJIBIX TIOYB, UX METUOPAIIUS.

13. ArpoxuMust COJTOHYAKOBBIX M COJIOHIIOBBIX TIOYB, UX MEIHOPAIUS.

14. Kimaccudukanmsi MUHEpaTbHBIX YI0OpEHUH.

15. OcHOBHBIE PU3NYECKUE, XUMUIECKHIE U MEXaHUYECKHE CBOMCTBA MU-
HEpAJIbHBIX yIOOPEHUIA.

16. A30T B )KU3HU pacTEHU, KPYTOBOPOT a30TUCTHIX BELECTB B CHCTEME —
«I104YBa — paCTCHHUC».

17. TIpoueccsl aMMOHM(pUKALIUY, HUTPU(DUKALUH, TEHUTPU(PUKALIUT — UX
OTpHULATeNIbHAS U TIOJIOKUTENbHAS POJIb B MUTAHUN PACTEHUIN a30TOM.

18. Kitaccuduxanus a30THbIX yJ00peHuil, ChIphE U1 MPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKA.

19. Hutpartusie yno0peHus, UX XapaKTepUCTHKA U TEXHOJIOTHSI TPUMEHE-
HUSL.

20. AMMOHUIHBIE YA0OpEHUs, UX XapaKTEPUCTHKA U TEXHOJIOTHS ITpUMe-
HEHUSI.

21. AMMOHUIHO-HUTpATHbIE yIOOPEHNUs, X XapaKTEPUCTUKA U TEXHOJIO-
T'Usl IPUMEHEHUSI.

22. AMuzHble ynoOpeHus, X XapaKTepUCTUKA U TEXHOJIOTUs IPUMEHe-
HUSL.

23. Kuakue a30THBIE yIOOpEHUS, MX XapaKTEPUCTUKA, TEXHOJIOTUS IIPHU-
MEHEHHUSI.

24. ®ochop B )KU3HM PACTEHHI, COAepKaHue U cocTaB Gocgopa B IOUBE.
25. Knaccudukanust pocopHbIX ynoOpeHuH, ChIphE 111 MPOU3BOJICTBA,
KpaTKasi XapaKTepUCTHKA.

26. BogopactBopumsie ¢pochopHbIE yI0OpEeHHs, X XapaKTEPUCTHKA U
TEXHOJIOTHS IPUMEHEHUS.

27. JIumoHO-IIUTPATHO pacTBOpuMBbIC (pochopHbIe yIoOpeHNs, UX Xapak-
TEPUCTHUKA U TEXHOJIOTHSI IPUMEHEHMUSL.

28. TpynHo pactBopuMbIe GocPOpHBIE YIOOPEHUSI, X XapaKTEPUCTHKA U
TEXHOJIOTHS IPUMEHEHUS.

29. Kanuii B )KM3HHU pacTeHUM, COAEP)KaAaHUE U COCTaB KaJlvsl B TTOYBE.

30. Knaccudukanus KanuiHbIX yI00peHU, ChIpbE IS MPOU3BO/ICTBA,
KpaTKasl XapaKTepUCTHKA.

31. Xnopconepkaiue KaluiiHble yI00peHus, UX XapaKTepUCTHKA U TeX-
HOJIOTUSI TPUMEHEHUS.

32. Kanwuiinele ynoOpeHusi, He coaepKalie XJIop, X XapaKTepUCTUKa U

N-1onk-s IlpoBo-
TUT J1abopaTopHbIC
aHaju3bl 00pasIoB
M0YB, PAaCTCHUH U
ynoOpeHui
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TEXHOJIOTHUS TIPUMECHEHUSI.
33. Knaccugukanust KOMIJIEKCHBIX yI0OPEHUH, UX KpaTKasi XapaKTepH-
CTHKA, TEXHOJIOTHUS IPUMECHEHUSI.
1. MuxkpoynobpeHusi, iX 3HaAYCHUE U TEXHOJIOTHsI IPUMEHEHHUSI.
2. Knaccudukanust opraHnueckux yao0OpeHui, uX 3HaYCHHE B 3eMJIe-
TSN Y.
3. IloacTuinoyHbIi HABO3, TEXHOJIOTUS MPUTOTOBJIEHUS, XPAHEHUS U
ycnoBus 3P(HEKTUBHOTO UCTIOTB30BAHUSI.
4. BecroacTHIIOUHBINA HABO3 — COCTAB, CBOMCTBA U yCIOBUs dPdek-
TUBHOTO UCIIOJIb30BaHUSI.

5. IItuumnii TOMET — cocTaB, XpaHEHUE U IPUMEHEHHE.
6. Cunepanbublie ynoopenus. Coioma Kak OpraHudecKoe yao0peHue.
7. KomnocTsl — BUbl, COCTaB, TEXHOJOTUS IPUTOTOBJICHUS U ITPUME-

HEHUS B Ka4eCTBE OpraHM4eCKUX y100peHuil.
8. Topd, canpornenu — BUABI U TUIIBI, TEXHOJIOTHS IPUTOTOBIICHUS U
HCIIOJIb30BaHUs B KAYECTBE OPraHUYECKUX yI00pEHUH.
9. He TpaaunmoHHble BUABI OPraHUUECKUX YI0OPEHUH.
Pemenne 3anaumn, 6a30Bble NpUMepbI:
1. Conmeprxanue a30Ta B 3epHE SPOBOM MIICHUIIBI IPU YOOPKE COCTABUIIO
1,8 %, Bnaxuocth — 21 %. Kakum Oyzaer copepkaHue a3ota Mpu CTaH-
JapTHOU BiaxxHOCTH (14 %)?
Omeem: 1,96 %
2. Ilpu y6opke Ha TOk qocTtaBieHo S0 T 3epHa ¢ BIaxxHOCThIO 28 %. Ilocne
noApabOTKH BIAKXHOCTh YMEHbIIUIIACH 10 15 %. OnpenenuTts Maccy 3epHa
nocIie mopadoTKH.
Omeem: 42,4 m
3. I noakopMKH 3ariaHupoBaiiu 15 % pacTBOp MOYEBUHBI U YCTaHOBHU-
mu pacuétnyto Hopmy 30 kr 11.B./ra. Paccuntarh 00BEM pacTBopa Ha Ira.
Omeem 369,6 n/2a
4. Ha kako# 1mionaayu MOHO TPOBECTH a30THYIO BHEKOPHEBYIO MO/I-
KOPMKY O3UMOM HIIEHUIIbI, €CIIH JO0MYCTUMAasi KOHLIEHTpAIUs pacTBOpa
BHOCHMO# Mo4eBHHBI cocTaisieT 20 %, B Hamunuuu umeercst 120 M> BOJIBI
1 HopMma noakopMku 30 Kr a.B./ra.
Omeem: 459,8 ca
5. Onpenenuts 103y MOYEBHUHBI U aMMO(oca B (PU3UIECKOM BECE MO/
ypOsKail caxapHO# CBEKJIbI, €CJIM peKOMEHI0BaHO BHECTH N7oP100.
Omeem: ammodghoc — 200 ke/ea, mouesunvt — 109 ke/ea
6. ITepen moceBOoM 371aKOBOM MHOTOJIETHEH TpaBbhl PEKOMEHIOBAHO BHECTH
Noo P100 Kso. B Hanmuunm nmeeTcst aMMuaydHasi cenurpa, aMMo(doc 1 XJio-
pUcCThIid Kanui. OnpenenuTs 103y UX BHeceHUs Ha 1 ra.
Omeem: ammodghoc — 200 ke/ea, ammuaunas cenumpa — 206 ke/ea, xaopu-
cmuul kaaut — 83 ke/ea
7. OnpenenuTh HOPMY 1I.B. yIOOPEHUIA, €CITH MO SIPOBYIO MIIEHUITY Ha
momaas 100 ra BHeciu 15 T ammodoca, 10 T XmopucToro Kamus u S T
MOYEBHUHBI.
Omeem: N3sP75Keo
8. YCcTaHOBUTH HOPMY YAOOpEHUH B KI/Ta JEHCTBYIOINIETO BEIIECTBA, €CIIH
o KyKypy3y Ha iomanas 200 ra 6su1o BHeceHo 50 T ammodoca u 30 T
aMMHUAYHOH CEJIUTPHI.
Omeem: N76P125
9. lns monydeHus MiIaHUPyeMOn ypOXKaiHOCTH HE00X0AUMO Ha IUIONIA/lb
500 ra BHeCcTH 45 T NEUCTBYIONIETO BEIIECTBA a30THHIX yaoOpeHuit u 30 T
JeiicTByromero Beniectsa GocopHsix ynodpenuit. B xo3siicTBe nmeercs
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ammuavHas cenutpa 150 T, 45 T moueBuHBI. CKOJIBKO HEOOXOIUMO TIPH-
oOpectu ammodoca u aBoiiHOrO cynepdocdara, 4ToObl yIOBIECTBOPUTD
MIOJIHYIO TIOTPEOHOCTDH B YAOOPEHUSX.

Omeem: 60 m 0soiinoco cynepgocghama
10. ITox myaHupyeMbIid yposkaid spoBoi mineHuIbl B 2 1/ra Tpedyercs 100
Kr/ra a.B. pochopHBIX ynoOpeHHid, n3 KOTOphIx 70 Kr/ra peKOMEHI0BaHO
BHECTH OCeHBIO o1 3506 1 30 Kr/ra B psaku npu nocese. OnpenenuTs 10-

3y OCHOBHOTO U PSJIKOBOI'O BHECEHUS JABOIHOTO cynepdocdara.
Omeem: 00 nocesa — 143 kz/2a, noxanvro — 61 x2/2a

[Mkana u kpurepun 1uddepeHIIPOBAHHOTO OLIECHUBAHUS OTBETA 00YYaIOLIErocs MPEACTaBICHbI B

Tadimue.

HIkana

Kpurepun oueHuBanus

OrneHka 5
(oTIHMYHO)

- 00yJaroIuiics TTOJTHO YCBOWI YUeOHBIN MaTepua;

- TIOKa3bIBA€T 3HAHNE OCHOBHBIX MOHATUN TUCIUIUIMHBI, TPAMOTHO MOJb-
3yeTCsl TEPMUHOJIOTHEH;

- TIPOSIBJISIET YMEHUE aHAIM3UPOBATh U 00001aTh HHPOPMAIIUIO, HABBIKU
CBSI3HOTO OIMCAHUSI SIBJICHUI U MPOIECCOB;

- JIEMOHCTPUPYET YMEHHE M3J1araTb MaTrepual B ONpEAeJIeHHON Joruye-
CKOM IIOCJIeI0BaTeIbHOCTH,

- TIOKa3bIBa€T YMEHUE UIUTIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS KOH-
KPETHBIMU TIPUMEPAMU;

- IEMOHCTpHUPYET CPOPMUPOBAHHOCTh U YCTOMYUBOCTh 3HAHUMN, YMECHHUI
Y HaBBIKOB;

- MOTYT OBITh JAOMYIIEHBI OJHA—/IBE HETOUHOCTH MPHU OCBEIIEHUH BTOPO-
CTENEHHBIX BOIIPOCOB.

Onenka 4
(xopor1o)

- OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO IIPH
ATOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHHMH Yy4eOHOro MaTepuaia JOMyIIeHbl IPOOebl, HE HCKa3UBIINE
COJIep>KaHHE OTBETA;

- B M3JIOKEHUU MaTepHasia JoNyleHbl He3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HAaHWE OCHOBHOTO MPOTPAMMHOT0 MaTepuaga B MUHUMAIBHOM 00BEME,
MOTPEIIHOCTH HENPUHLMIINAIBHOIO XapaKTepa B OTBETE Ha HK3aMEHeE:
HETOJHO WJIM HETIOCJIE0BATENbHO PACKPBITO COJEpKaHUe MaTepuaa, HO
MOKa3aHo 00l1lee MOHUMaHKEe BOPOCOB;

- UMETUCH 3aTPYAHCHUS WU JAOMYIIECHBI OMUOKHA B OMPEICIICHUN TTOHSI-
TUW, UCTIONB30BAaHUM TEPMHUHOJIOTHH, ONMHMCAHUU SIBICHUHM U MPOIIECCOB,
UCIIpaBJIEHHBIE MOCIIE HABOASIINX BOIIPOCOB;

- BBISBJICHA HEAOCTaTOYHAs CQOPMHUPOBAHHOCTb 3HAHWUN, YMEHUH H
HABBIKOB, 00YJAIOMIMIICS HE MOKET MPUMEHUTh TCOPHIO B HOBOHM CHTYya-
017078

Onenka 2
(HEey10BJIETBOPUTEIILHO)

- Ipo0OeITbl B 3HAHHUSIX OCHOBHOTO MPOTPAMMHOTO MaTepualia, MPUHIUIIH-
aJTbHBIC ONTMOKH TIPY OTBETE Ha BOIIPOCHI;

- OoOHapy)XeHO HE3HAHWE WM HEMOHMMaHue OOJbIIeld Wi Hambosee
Ba)XHOH yacTh y4eOHOTO MaTepHuaa;

- JONyIIEHBbl OMMOKH B OINPEACICHUN TOHATUN, TMPHU HCIOIH30BAHUH
TEPMUHOJIOTHH, B OTIMCAHHH SIBIICHUH M TPOIIECCOB, KOTOPHIC HE HCIPAB-
JIEHBI TIOCIIE HECKOJIBKHUX HABOJSAIINX BOIPOCOB;

- He C(POPMHPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHC
3HAHUS, YMEHUS U HABBIKU.
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4.2.2. DK3aMeH

He npenycMoTpeH yueOHBIM IITAHOM

4.2.3. KypcoBas pabota / KypcoBOil IPOEKT

Kypcosast pabota / KypcoBoii IPOEKT He MPeTyCMOTPEHBI YUeOHBIM IIIAHOM

34



JUCT PETUCTPAILIUU U3MEHEHUI

Howmep Homepa nucros OcHoBanue Ui

BHECCHHUS U3Me- IToamuce
W3MEHEHUSA 3aMEHEHHBIX HOBBIX aHHYJIUPOBAHHBIX HEeHMiA

Pacmmmdposka moa- | Jlata BHECeHUS

nucu HU3MCHCHUA




