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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 qucuMIUIMHEI cocTaBisgeT 4 3auetHble equuunbl (3ET), 144 akageMuuecKux 4acoB (na-
nee yacoB). JluciumiinHa u3ydaercs B 5 ceMecTpe.

3.1. Pacnpenenenne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yuebHOM paboTh KonuuecTBo yacoB
KonrakTHasi pa6ora (Bcero) 64
B Tom umcne:
Jlextmm (JI) 32
[Ipaktnueckue 3ansarus (113) -
JlaGopatopusble 3ansartus (JI3) 32
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 80
KonTtpoJsb -
HToro 144
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
B Tom uncne -
Ne HaumenoBanue pasnena u Bcero KOHTAKTHAA pabora g
TEMBI TeEM 4acoB ——rC m Cp 5
1 2 3 4 5 6 7 8
BBenenue 4 2 - - 2 X
Paznen 1 Xumudeckuil cocTaB M NUTaHUE pacTEHUN
11 XUMHAYECKUU C?CTaB U IU- 20 6 ] ) 6 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- 20 4 6 - 10 X
MEHEHHEM YAO0OpeHHi
Xumuyeckas MeJmopanus
2.2 | mo4B (M3BECTKOBAHHE U 18 4 4 - 10 X
THIICOBAHUE)
Paznen 3 MunepasibHble yA0OpeHUs
3.1 | A3otHbIe ynoOpeHus 10 2 2 - 6 X
3.2 | ®ocdopHbie ynoOpeHus 9 2 2 - 5 X
3.3 | Kanuiinele ynoOpeHus 9 2 2 - 5 X
3.4 | MukpoynoOpeHnus 9 2 2 - 5 X
3.5 | KommnekcHbie ynobpenus 9 2 2 - 5 X
Paznen 4 Oprannueckue yaoOpeHus
4.1 | Oprannueckue ynoGpenns | 26 | 2 2 | - | 22 | x

Paznen 5 Dkonorus npuMeHeHus yaAo0OpeHui




51 TexHoI0rUM XpaHEeHUS u 4 > i ) 2 X
pUMEHEHHsI y100peHui

59 DKOJIOTHYECKHUE ACTIEKTHI 6 > > ) 2 X
pUMEHEHHsI y100peHui
KoHTtponb X X X X X X
OO6mas TpyI0eMKOCTh 144 32 32 - 80 -

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 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. HelTpann3anuss KUCIOTHOCTH. Y CTPAaHEHHE TOKCHUUYECKOTO JIEUCTBUS AJFOMHHUSA 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 U 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 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 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-
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 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.

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 yIOOpHUTENbHAs LEHHOCTh MOJICTHIOYHOrO 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 3 QEeKTUBHOTO HCHONb30BaHUA 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 pa3lIM4YHBIX 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 YJO0OpeHUs Al MaJIOTIOOPOJHBIX ITECYaHbIX MOYB. PacTeHus, BO3/iebIBaeMbIe 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 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 KUBOTHLIX.
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4.2. Conepxanue JeKI Ui

o/t

Coneprxkanue neKIuit

Kon-Bo
JacoB

Beenenue. [Ipenmer, MeTonbl, LEIU U 3aa4i arpOXUMHUH, B3aUMOCBA3U €€ C JpY-
I'MMU arpOHOMMYECKHMMH U OMONOrHYecKMMH Haykamu. COCTOSIHME U NEepCHEeKTH-
BbI IPOM3BOJICTBA U MPUMEHEHUSI MUHEPAIBbHBIX YAOOPEHUH, XUMUYECKUX MEJIHO-
PaAHTOB, HAKOIUIEHUS U MCIIOJIb30BaHUS MECTHBIX yaoOpeHuil B Poccum u npyrux
crpanax. Mcropuueckuii 0630p pa3BuTus arpoxumuu B PO.

XMMHUYECKHUX COCTAB U NMUTAHWE PacTeHuid. XMMHYECKUN COCTaB pacTeHU. XHu-
MUYECKUE DJIEMEHTHI, HeoOXoaumble pacTeHusM. CopepKaHHe U COOTHOIICHUS
AJIEMEHTOB MUTAHUS B PACTCHUSAX, OMOJIOTUUECKHUI U XO35HCTBEHHBI BBIHOC MTHUTA-
TEJbHBIX 3JIEMEHTOB CEJIbCKOXO3SMCTBEHHBIMU KYJIbTYpaMH, MOHSTUE O KPYrOBO-
poTe U OayaHce BEIIECTB B 3eMJIeACIUU. BIUsHHE yCIOBHI BHEIIHEH Cpeabpl Ha
MOCTYIJICHUE MUTATENIbHBIX BEUIECTB B pacTeHus. HekopHeBoe MuTaHue pacTeHUN.
OTHOILIIEHHE PACTEHHI K YCIOBUSAM MHUTaHUS B pa3HbIEC MEPUOIbI BEr€TalMM, TIEPHU-
OJMYHOCTh NMHUTAHUS pacTeHHil. PacTuTenbHas NTHArHOCTHKA NMUTAHUS PACTCHUU.
KomnnekcHas quarHocTUKa M €€ MCIHOJIb30BAHUE IS ONTUMHU3AIMU TTUTAHUS pac-
TCHUM.

CgoiicTBa MOYBbI B CBSI3U C MMTAHUEM PACTEHUH U MPUMEHEHUEM y100peHUi.
CocraB noussl. MuHepasIlbHas U OpraHUYecKasi YacTH MOYBbI KAK UCTOUYHUKHU dJIe-
MEHTOB NUTaHUsA. XUMUYECKHE COCIMHEHMS MOYBBI, COAEPIKAIIME IIEMEHTHI IH-
TaHus pacTeHuil. OpraHn4ecKoe BELIECTBO MOYBBI U €r0 3HaUY€HUE IJIs MJI0J0pO-
usi. XUMHYECKHUe U OMOJIOTMYeCKHE MTPOLIECCHI B TOYBE U UX POJIb B MPEBpAILlEHUN
MUTATEIbHBIX BEIIECTB M IMOBBIIICHUU 3(PPEKTHUBHOTO AKTYaJIbHOTO IUIOAOPOAMS
MOYBHI. Bubl MOTJIOTUTENBHON CIOCOOHOCTH MOYBBI, UX POJIb BO B3aUMOJICHCTBUU
MOYBBI C yIOOpPEHUSAMHU U B NMUTaHUU pacTeHHid. COCTaB U CTPOCHHE MMOYBEHHOTO
MOTJIOLIAIONIET0 KOMILIEKCa, POJib B MUTAHUM PACTEHUM, MpEeBpalIeHUH YA0Ope-
Huil. OCHOBHBIE 3aKOHOMEPHOCTH B3aWMOJICUCTBHUSI YIOOpEHUH, MEIUOPAHTOB U
pacTeHuil C MOYBEHHBIM IMOIJIOMIAIONIUM KOMIUIEKCOM. Peaknus mous, ee poJib B
NUTAHUU PACTCHUN M NMPUMEHEHHH yIO0OpEeHUH M MEIMOpaHTOB. Buabl KUCIOTHO-
CTH TOYBHI (aKTyaJibHasi, OOMeHHas1, TuapoiauTHieckas). CTeneHb HaCBIIIEHHOCTH
10YB OCHOBaHUsIMH. BydepHas ciocOOHOCTH MOUBHI.

XuMuveckass MeJJMOpanuda mouB. bananc kanbiua 1 MarHus B 3eMJICJEIUU U TTy-
TH ero peryinupoBaHus B Poccum u apyrux crpaHax. OTHOIIEHHE pa3IMYHBIX
CEIIbCKOXO3SMCTBEHHBIX PACTEHH M MHUKPOOPTaHU3MOB K PEAKIHH TOYBHI.
Heirpanm3zanus KuCi1oTHOCTH. BiausHUE U3BECTKOBAHUS HA TOCTYIIHOCTh Makpo- U
MHUKPO3JIEMEHTOB pacTeHusM. OrmpeneneHne HEOOXOJAMMOCTH HW3BECTKOBAHUS U
10361 u3BecTU. CrocoObl U CPOKHM BHECEHHS H3BECTKOBBIX YAOOpPEHMI B IOYBY.
Buipl n3BeCTKOBBIX yn0OpeHU (TBEpAbIE W MATKHE W3BECTKOBBIC MOPOJBI). XH-
MUYECKasi MEIHopalus COJOHII0B. OCHOBHBIE MaTepUalibl, IPUMEHSIEMBbIE J1JIs TUII-
coBaHus 1ouB. Jl03bI, CPOKH U CHOCOOBI BHECEHMs rurica. /[pyrue crocoOsl, uc-
M0JIb3YEMbI€ JIJIsl METHOPALUU COJIOHILIOBBIX MOYB.

Munepajibubie ynoopenus. [lonsarue o6 ynoopenusx. Buast u dopmer ymodpe-
Huil. [leiicTByroIee BemecTBo u 1036l ynoopenuii. [lonarue o cpokax u crnocobax
BHeceHus. Knaccudukarus ynoopennii. Y 100peHHusi MECTHBIC W TTPOMBIIIUICHHBIE,
MUHEpAJIbHbIE U OPraHUYECKHE, IPOCTHIE M KOMILIEKCHBIE, MPSIMOTO U KOCBEHHOTO
nevictBus. Knaccudukanus azoTHeix ymoOpenuii. OcHOBHBIE (DOPMBI a30THBIX,
ynoOpeHuit, UX MPOU3BOJICTBO, COCTAB, CBOMCTBA U npuMeHeHue. Kiaccudukarms
dbochopuabix ymoopenuii. CriocoObl MOMyYeHHUs, COCTaB U CBOWCTBA (OCHOPHBIX
ynoopenuit. Kinmaccudukanus kaauiHbIX yaoOpeHuil, ux cocraB, CBOMCTBA U MpH-
MeHeHne. J[03bl, CpOKHM M CrocoObl MPUMEHEHUs MUKpoynoopenuii. [lonstue o
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KOMIUIEKCHBIX YAOOpeHHUsX (CI0XKHbIe, KOMOMHUPOBAaHHbIE U cMemaHHble). Cro-
COOBI MOJIYYEHHUS, COCTAB, CBOMCTBA U MPUMEHEHNE KOMIUICKCHBIX YAOOPEHUH.

Opranuveckue ynoOpenusi. HaBo3 Kak MCTOYHUK 3JIEMEHTOB MUTAHUS ISl pac-
TEHMH U €ro pojib B KPYroBOPOT€ NHUTATEIbHBIX BEHIECTB B 3eMIIEJE-
K. Pa3sHOBHIHOCTY HABO3a - MOJACTHJIOUHBIN M OSCIIONCTHIOYHBINA (GKUAKUI U I10-
JTY>KUJIKUH) HaBO3, UX COCTaBHbIC YaCTU. XUMHUYECKUN COCTaB M KAYECTBO HABO3a
pa3InyHbIX KUBOTHBIX. [loacTmnouHblil HaBO3.Buabl MoACTWIKHM, €€ 3HAYeHHe,
cocraB u npuMeHeHHe. CrocoObl XpaHeHus HaBo3a. [Ipoliecchl, mMpoucxoasIue
IIpU XpaHEHUU HaBO3a, U MX olleHKa. CriocoObl CHUKEHHS MOTEPh a30Ta MpH Xpa-
HEHUU HaBo3a. [IpoAoKUTENbHOCTh JENCTBUS HaBO3a. becnioACTUIIOUHBI HABO3.
Cocras, cBoiicTBa U npumeHeHue. [IpuroropieHune, XxpaHeHUe U HCIOJIb30BAHUE
AKUJKOTO U MOJYKUJIKOTO HaBo3a. [lomer nTul, ero cocras, XpaHeHUE U MPUMEHE-
Hue. Vcnonb3oBaHue coIoMbl Ha YJ0OpEHHE.

Topd u opranndeckue ynodpeHust Ha ero ocHoBe. 3amackl Topda B Poccun. Buabt
U TUIBI TOpda, UX arpoXUMHUYECKasi XapaKTepucTuka u 0oTaHuyeckuit cocras. Mc-
MOJIb30BAHUE TOPOACKUX, IPOMBIIIICHHBIX M CEJIbCKOXO3SIICTBEHHBIX OTXOJI0B Ha
ynoOpeHusi MyTeM HUX KOMIOCTHPOBAHMSI M TEXHHKAa UX TMPUTOTOBIEeHUS. Poib
KOMIIOCTOB B 3aIlllMIIEHHOM TpyHTe. Campornenad U MX HCHOJb30BaHHUE. 3eJIeHOe
ynoOpeHue. 3HaueHue 3eJIEHOTO yI0O0peHHsl B 00OTaleHuH TTOYBbl OPraHUISCKUM
BEILIECTBOM, a30TOM U JAPYTMMH MUTATEIbHBIMU 3JIeMeHTaMU. DOpPMBI UCTIOIB30-
BaHMS 3€JICHOTO yI00peHMUsI.

TexHoornu XpaHeHus ¥ IpUMeHeHHUs y100peHnii. TeXHOIOrMUECKHEe CBOCTBA
ynoOpenuil. TexHonorus XpaHeHus TBEPIBbIX U KUAKUX MHUHEPAIbHBIX U OpraHU-
YEeCKUX yJO0OpEHUH B Pa3IMYHBIX KIMMATHYECKUX 30HaX cTpaHbl. [IpreMsl cHuxe-
HUS NIOTEPh U KauecTBa YAOOpPEHH Mpu UX TPaHCIIOPTUPOBKE, XPAaHEHUU U BHECE-
Huu. [loaroroBka ymoOpeHu K BHECEHHIO. TEXHOIOTUYECKUE CXEMbBI U MAIIHHBI
IUIl BHECEHHUS] OPraHWYECKUX, MUHEPAIbHBIX (TBEPABIX M KHUJIKUX) YAOOpEHHIH,
M3BECTKOBBIX MaTepUaioB U rurca. KOHTpoIsb U olleHKa KayecTBa paboT MO BHECe-
HUIO ynoOpenuil. TexHuka 6€30nacCHOCTH IIPU TPAHCIOPTUPOBKE, XPAaHEHUU U BHE-
CCHUHU yAO0OpEHHIl.

JKOJIOTHYECKHEe ACHEeKThbl MpuMeHeHUsI yaoOpeHuii. ComepkaHue TOKCUYHBIX
BEILECTB, TPUBOISIINX K 3arPsI3HEHUIO OKPYXKAIOLIEH Cpellbl B MUHEPAIbHBIX, Op-
raHUYECKUX yNOoOpeHusXx M Menuopanrtax. lIpenenbHO JOMycTHMbIE KOJIMYECTBA
(ITAK) snemMeHTOB M COEOUHEHUN B PacTEHUsSX, MOYBE, BOJE, COACPKAIIUXCSA B
MUHEPAJIbHBIX, OPraHUYECKUX YJOOPEHMSIX U MeIHOpaHTaX. DKOJOTHYECKHE ac-
MEeKThl XUMU3AIUH 3eMJIICCIIHSL.

Hroro
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4.3. Conepxanue J1a00paATOPHBIX 3aHATHI

o/a

HanmenoBanue 1abopaToOpHBIX 3aHITHI

Kon-Bo
4acoB

OnpenieneHne Cyxoro BEIIECTBA Blaru B paCTUTEIbHOM MaTepuaie

Omnpenenenne a3ora, pochopa U Kajus U3 OJHOW HABECKH MPH YCKOPSHHOM 030J1e-
HUU PACTUTCIIBHOT'O MaTCpHralia

OnpeneneHre HUTPATHOTO a30Ta B PACTEHUEBOAUECKON TPOAYKIIMU

Omnpenenenne HUTPATHOTO a30Ta B PACTEHUAX U PaCTEHUEBOIUECKON MTPOTYKIIUU
MOTCHIMOMETPUYECKUM METOIOM

Omnpenenenue o0IIero a3ora

Merozpb! onpeneneHus JOCTYIHBIX I PACTCHUN COCIMHEHUN a30Ta

MeTtopl onpeieseHust MoABMXHOTO ocdopa 1 0OMEHHOTO KaJvs

Omnpenenenne pH mouBbl NOTEHIHOMETPUYECKUM METOAOM

O |0 ||| &~ (W N

OnpeneneHre ruIpOIUTHYECKON KUCIOTHOCTH

NN DN (N O
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10

OnpeneneHre CyMMbl OTJIONIEHHBIX OcHOBaHMi (mo Kanneny-I'unbkoBuiry)

11

Y no6penunst. Knaccugukanms. CBoiicTBa MUHEPAIbHBIX YA0OpEHHH

12

Pacno3naBanvne MUHEpaIbHBIX yIOOpEeHHH (a30THBIX, POCPOPHBIX, KAIUMHHBIX,
KOMHHGKCHBIX) M0 KaYCCTBCHHBIM PCAKIIUAM

13

Omnpezenenne cofepkanus BogopacTBopumoro Gocdopa B cynepdocdare

N B~

Hroro

4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
[IpakTUyeckue 3aHATUS HE IPEAYCMOTPEHBI YU€OHBIM IIJIAHOM
4.5. Buabl u coaep:kaHue cCaMOCTOATEIbHOH padoThl 00yUYaKIIUXCsl

4.5.1. Bunsl caMOCTOSATENBbHOM pabOThI 00y4JaIoINXCs

Bunsl camocTosiTensHON paboThl 00yYaromuXxcs KonunuectBo uacos

[ToaroroBka K MPakKTUYECKUM 3aHATUIM 40

CaMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM U BOIIPOCOB 40

IloaroroBka K IpPOMEKYTOUYHOHN aTTECTAlUU 10

HToro

80

4.5.2. Coneprxanre CaMOCTOSITEIIBHOW paOOTHI 00yUJarOIIHXCS

n/m

HanmenoBanne HU3y4aCMbIX TEM HJIM BOIIPOCOB

Kon-
BO
4acoB

OO0mme BONpoOCH arpOXMMHYECKHX 3HAHMI.3HaUCHHE MHUHEPAJIbHBIX, OpraHHuYe-
CKUX yJOOpEHUH M XMMHUYECKUX MEJIMOPAHTOB B IOBBIIIEHUH YPOXKAMHOCTU CEllb-
CKOXO3SIICTBEHHBIX KYJIBTYp, YIYUIIEHUN KaueCTBAa NPOAYKIHMH U MJIOJOPOAUS IOY-
Bbl. PoJib 3apy0OeKHBIX U POCCUHCKUX YUYEHBIX B Pa3BUTHM YYEHUS O MUTAaHUM pacTe-
HUI 1 npuMeHeHun ynoopenuii. Ponps akanemuka J[.H. [IpssHUITHIKOBA KaKk OCHOBO-
MOJIO)KHUKA POCCUMCKONW arpoxumuu. OpraHu3anus U pa3BUTHE arpOXMMHUYECKOTO
00CITy’)KUBaHUS CEIIbCKOXO3AUCTBEHHOTO Mpou3BojcTBa B PD. JlocTikeHus cospe-
MEHHOH arpOXMMHUU U TIEPEIOBOI MPAKTUKH B Poccuu  3a pyOeXoM.

XHMHYEeCKHIl COCTaB UM NMHUTAHUe pacTeHMH.PacTeHus - KOHLIEHTPATOPHI OTIEIb-
HbIX XUMHUYECKHUX 3JIEMEHTOB. CoJlep>KaHME OCHOBHBIX OPraHMYECKUX BEILECTB B
pacreHusAx. Makpo-, MUKPO- U YJIbTPa MUKPOIJIEMEHTHI, UX POJb B IIUTAHUU PACTE-
HUW. BnustHue ycrmoBUi MHHEPATBbHOTO MHUTAHUS Ha COACp)KaHHWE OETKOB, JKHUPOB,
YIJIEBOJOB U APYI'MX BaXKHBIX OPraHUYECKUX COCAUHEHUH, ONPEIEIISAIONUX KaueCTBO
YpOXaeB CEIbCKOXO3AMCTBEHHBIX KYJIbTYp. Pa3BuTHE NpEeACTaBIEHUS O MOCTYILIE-
HUU MUTATCIIBHBIX BCUICCTB U UX YCBOCHUU PACTCHHUAMMU. q)OpMBI COG,Z[I/IHGHI/Iﬁ, B KO-
TOPBIX PACTEHMS MOTJIOIIAIOT AIEMEHTHI MUTAaHUs. HekopHeBOe mMuTaHue pacTeHUM.
Kommiexcuas ANArHOCTUKA U €€ UCIIOJIB30BAHUC IJId ONTUMU3ALUU TUTAaHUS paCTC-
HUW IIPU PA3IMYHBIX TEXHOJIOTUSX BO3EJIBIBAHUS CEIbCKOXO03SIMCTBEHHBIX KYIBTYP.

IlouBa KaKk MCTOYHHUK IJIEMEHTOB NMUTAHMUS AJIA PACTEHU.POIb ra30BoM, )KUAKON
¥ TBEPJIOM YaCTH TMOYBBI B MUTAHWUU PACTEHUN W TpaHchopManuu ymoopenuii. Co-
JiepKaHue JIEMEHTOB MTUTaHUS PACTEHUH B Pa3IMYHBIX (paKLIUAX MUHEPATIHHON Ya-
CTU TOYBBI U MX JOCTYHMHOCTh B pa3HbIX MoyBax. [loTeHIManbHOE M aKTyalbHOE
IIJIOIOPOJME ITOYBBI, IPYIIIIUPOBKA IIOYB 10 YPOBHIO aKTYyaJIbHOI'O IIOA0poaus. Xu-
MUYECKHE W OMOJOTHYECKHUE MPOIIECCH B MOYBE M WX POJIb B MPEBPAIICHUN TTUTA-
TCJIBHBIX BCIICCTB U IMOBBLIIIICHUU Bq)(beKTI/IBHOFO aKTyaanoro H.HOI[OpO,Z[I/DI IIOYBBI.
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3HavyeHHE KOJJIOMIHOW ()paKkIMK TMOYBHI B TPOIECCAX B3aUMOJEHCTBUSI TOYBHI C
ynobpenusiMu u pacreHussMu. OOMeHHOE M HEOOMEHHOE TIOTJIONICHHE TIOYBOM KaTH-
OHOB. EMKOCTB MOTJIOLIEHUS U COCTAaB MOTJIONICHHBIX KaTHOHOB B Pa3HBIX MOYBaX.
OOMeHHOE MOTJIONIEHUE AaHUOHOB. ATPOXHUMHYECKask XapaKTEPUCTUKA OCHOBHBIX TH-
noB nouB P®. Ilytu Tpanchopmanuu a30THBIX, HOCHOPHBIX, KATUHHBIX U PYTUX
COCIMHEHUN B TIOYBAX M JOCTYMHOCTh UX pacTeHHsIM. PoJib arpoXxuMu4ecKkoro aHa-
JIM3a MOYB JIJISl OLIEHKH 00ECIIeUeHHOCTH PAacTeHHM 3JIeMEeHTaMH MMUTAHUs, OTpeerie-
HUS ¥ KOPPEKTUPOBKH X MOTPEOHOCTHU 7103 YAOOpEHUH.

XumMHYecKkasi MeJMopanus Mo4uB.3HaueHUE KaJIbIUs U MarHusl AJ1sl MUTaHUs pacre-
HU. MHOTrOCTOpOHHEE NEWCTBHE HM3BECTM HA MOYBY. YCTPAHEHHUE TOKCHYECKOTO
NeiCcTBUS alMtoMUHUS U MapraHia. Koarynauus mOYBEHHBIX KOJUIOMIOB U YIIydlle-
HUE arpOXUMHUYECKUX U arpo(U3N4eCKiX CBONCTB MOYBKI. BiusiHIe W3BeCTH Ha pas-
JIO’)KEHUE OPraHUYEeCKOro BellecTBa U MOOMIM3AIUIO MUTATEIbHBIX 3JIEMEHTOB OY-
Bbl. BiiMsiHue M3BECTKOBAaHUS Ha JOCTYIMHOCTh Makpo- U MUKPORJIEMEHTOB PacTEHU-
aM. Mcnonp30BaHrEe OTXOJI0B MPOMBIIUIEHHOCTH JJIs M3BECTKOBAaHHUA IMOYB. Arpo-
TEXHUUYECKHE TPeOOBaHUSI K M3BECTKOBHIM ynoOpeHusM. HopmaTHBBI OlleHKH Kaue-
CTBa M3BECTKOBAHUA./[JIUTEIBHOCTh NEUCTBUS HM3BECTU. MenmopaTuBHOE, MOAAEP-
JKUBAIOIIEE M OMEPEkKAIoNIee M3BECTKOBAHUE KHUCIBIX MOYB. DPPEKTUBHOCTH M3-
BECTKOBAHUS MOYB B PAa3IMUHBIX ceBOoOOpoTax. OCOOEHHOCTH U3BECTKOBAHUS B Ce-
BOOOOpOTax CO JTHHOM M KapTodeneM. 3HaUYeHUE M3BECTKOBAHUS KHUCIBIX MOYB MPH
JUINTEIbHOM TNPUMEHEHUH (U3HOJOTHYECKH KHCIBIX MHHEpalIbHBIX yaoOpe-
HUIl.OkoHOMHYecKast 3(h(HeKTUBHOCTh U3BECTKOBaHUSA. CriocoObl U MpPHUEMBI MOBHI-
nieHust 3QpPEeKTUBHOCTH U3BECTKOBaHUS. | MIicoBaHue Kak Mepa YJIy4IIeHHs COJOH-
110B. VI3MeHEHHUsI, BBI3bIBAEMbIE B MOYBE TUTICOM. DPPEKTUBHOCTH rumncoBanus. Oc-
HOBHbBIE MaTepuabl, MPUMEHsEMbIE ISl TUTICOBAHUS MOYB. Y JOOpEeHHe TUIcoM 0o-
60BBIX TpaB. [Ipuemsl moBbIeHNs 3((HEKTUBHOCTH TUIICOBAHMS.

10

A30THbIe ya00peHus. 3HaueHUE TPOOIEMBI a30Ta B 3E€MJICICTIUH B CBETE YYCHHS
JL.H. IlpsaumnaukoBa. Ponb a3ota B pacTteHuax. OCOOCHHOCTH MHUTAaHUSI pacTEHUM
aMMOHMMHBIM U HUTPATHBIM a30ToM. CojepxaHue a30Ta B NMOYBE U JIMHAMHUKA €T0
coeauHeHuil. IIpoueccsl aMMOHM(HUKAIMM, HUTPUPHUKAIMU U JCHUTpU(DUKALUU.
KpyroBopor u Gananc azora B mpupoje. bamanc azora B 3emuenenuu. Oukcamms
azota atMoc(epsl. BiusHue a30THBIX yA0OpeHH Ha PEeaKIMi0 MOYBEHHOTO PacTBO-
pa. Mcnonbs3oBaHue pacreHus MU a30Ta yaoOpeHHIl M ero mpeBpalieHHsl B MOYBE.
ITorepu azora ynoOpenuit u3 mousbl. [IpuMeHeHHEe MHTHOMTOPOB HUTPUDUKALUU
JUISL TIPEAOTBPAIIEHUS TOTeph a30Ta. DPGHEKTUBHOCTh Pa3IUYHBIX (POPM a30THBIX
yInoOpeHuit B 3aBUCUMOCTH OT CBOMCTB MOYBHI, BUJ]Aa PACTCHUN U CIIOCOOA BHECCHHUS
ynoopenuit. J03b1, CrocoObl U CPOKH BHECEHHS a30THBIX YIAOOPEHUH MOJI OCHOBHBIE
CeNIbCKOXO03SHCTBEHHBIE KYIbTYphl. BinsiHue a30THBIX ynoOpeHHMI Ha ypokail pas-
JUYHBIX KYJIBTYp U €r0 KayecTBO. 3HAUEHUE MO3IHUX MOJKOPMOK a30TOM ISl yIyd-
IIEHUS] KauecTBa 3€pHA MIICHULBI U JPYruX KyabTyp. IlyTu nosbimeHus 3¢ ¢hexTus-
HOCTH a30THBIX yJOOpEHUIA.

®ocdopubie ynodopenus. [Ipodiaema gochopa B 3emienenuivi u MyTH €€ PEIICHHUS.
Ponb docdopa B xuzHu pacrenuit. Uctounuku ¢ocdopa ans pactenuil. Buemnune
npusHaku (ochopHoro ronoganus y pacrenuii. [locrymienue ¢pocharoB B pacTeHus
u BeIHOC (pocdopa ypoxkaem. Conepxanue u ¢popMbl coequHeHuid pocdopa B mou-
Bax. Kpyrosopot docdhopa B nmpupoe, 6anaHc ero B 3eMJICIEITHN U XO3SIMCTBE.
Ceipbe nnst ipousBocTBa (hochopHBIX yaoOpeHuil. MecTopoKIeHIE alaTHTOB U
dbochopuroB B Poccun n apyrux crpanax. @ocopuThl U anmaTuThl KaK ChIPbE IS
¢docarHoit npomeinuienHocTH. Cynepdocdat npocToi U JBOWHOM, TpaHyIMPOBaH-
HbII ¥ mopomkoBuaHbIA. [Ipenumurar. Cynepdoc. Tomacuuiak, Tepmodocdarsl,
docparmnak, odechropennsiit pocdar. INomudocarsl. Mcnonbp3oBanue 0Txo0B
MPOMBIIIUICHHOCTH, coaepxkamux docdop. PochoputHas Myka U yciaoBust dpdek-
TUBHOTO €€ NPUMEHEHHUs. 3HaUYeHHE pabOT POCCUHUCKUX YUYEHBIX IO 3TOMY BOIPOCY.
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[Tyt noBeimenus 3 dextuBHOCTH POCHOPUTHON MYKH.

Kanniinble yno0penus. Ponp kanmusg B xu3Hu pacteHuil. ColepikaHue Kaiaus B
ypOXae OTAEIBHBIX CEIbCKOXO3AMCTBEHHBIX KYIbTYp. BHeEIIHHE NMpu3HAKK Kani-
HOTO rononanus y pacteruit. Conepxanue u Gopmbl Kanus B moyBax. Kpyrosopor
KaJlisg B TIpUPOJIe, OamaHC ero B 3eMJICACIINA U X03sHUCcTBE. MecTOpOKICHUS Kaauii-
HBIX cojeil B Poccun u npyrux crpanax. Celpble KaJUHHBIE COJIM: CUIIBBUHUT, Kap-
HAJUTUT, KAaWHUT, TOJIMTAIUT, JAaHTOSHHUT U ap. B3auMozeicTBue KanuitHBIX ymI00-
peHMii ¢ MOYBOH. 3HAUYECHHE COJACPKAIIUXCA B KAIUHHBIX yJOOPEHUSX XJIOPHUIOB,
Ccynb(haToB, HATPHUS W MarHus JUIS Pa3lIUYHBIX pacTeHuil. [IpuMeHeHue KanuifHBIX
yI0OpeHU B 3aBHCUMOCTH OT OMOJOTHYECKUX OCOOEHHOCTEH pacTEeHUN U TMOYBEH-
HO-KJIMMAaTUYECKUX YCIOBUH. BriusHue oprannueckux ynoOpeHuid, N3BECTKOBAHUS U
Ipyrux yciaoBud Ha 3((PEKTHBHOCTh NMPUMEHEHUS KaJUHHBIX ymoOpeHuit. o3I,
CPOKH U cIOCOOBI BHECEHUS KATMUHBIX yI00peHUil Mo pa3nuuHble KyIbTyphl. Biu-
SHUE KATMHHBIX YI0OpeHU Ha ypokal M KaueCTBO MPOIYKIIUH OTACIBHBIX CEIb-
CKOXO3SMCTBEHHBIX KYJbTYP B Pa3IUYHBIX MMOYBEHHO-KIMMAaTUYECKUX 30HaxX Poc-
CHUH.

Muxkpoynodpenust

3HaYeHWEe MUKPOIJIEMEHTOB ISl pacTeHuid. CoaepxkaHue OTACIbHBIX MUKPOAJIEMEH-
TOB B pacteHusx. Coaepkanue u GopMbl MUKPOIIEMEHTOB B mo4yBax. OyHKIMM OT-
JIeTBHBIX MUKPORJIEMEHTOB (00, Meb, MapraHell, MOJIHOICH, IMHK, KOOAJIBT) B pac-
TEeHUsX. Y I0OpeHus, comepkaiire 60p, Mapraneil, Me/ib, MOIHOICH, IIUHK U IPYyTHe
MUKpodeMeHThI. [lomumukpoynoOpenus. Poib MUKpOymoOOpeHHI B TOBBIIICHUH
MPOJYKTUBHOCTH CEIbCKOXO3IMCTBEHHBIX KYJIBTYp B pa3JIMYHBIX IMOYBEHHO-
KIIMMaTHYECKUX 30HaX cTpaHbl. J[03bl, CPOKH U COCOOBI MPUMEHEHUSI MUKPOYA00-
peHUll B CBSI3U C MOYBCHHO-KIMMATHYECKUMHU YCIOBUSMU U OMOJIOTMYECKUMHU OCO-
O6eHHOCTSIMU KyIbTyp. [Ipuembl moBblimieHus 3¢G(GEKTUBHOIO MPUMEHEHUS MHKpPO-
ynoOpeHuit.

KommniexkcHble yno0peHusi. ATpOHOMHUYECKOE U SKOHOMHUYECKOE 3HAUYEHHE KOM-
IUIEKCHBIX ymoOpenuil. JKumgkue u cycrneH3upoBaHHBIE ynoOpeHus. [lepcrieKTHBBI
MPUMEHEHUS KOMIUIEKCHBIX ynoOpeHui B Poccun. TykocmecHu, UX COCTaB U CBOM-
CTBa, 3HAUEHUE U YCJIOBUS TYKOCMEIICHHUS.

Opranunuyeckue ynooOpenusi. Haso3. 3HaueHUWE HaBO3a M JPYIrUX OPraHUYECKUX
ynoOpeHuil B TIOBBIIICHHH YPOXKAEB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp, CO3JaHUU
Oe3nedunuTHOrO OajaHca rymyca W peryJMpOBaHUM OMOJIOTMYECKHX IPOIIECCOB B
nouBe. 3HaYCHUE HABO3a KaK MCTOYHUKA MOMOJIHEHUS MMOYBBl OPraHMYECKUM Belle-
CTBOM JJIsl TIOAJIEP’KAaHUS U YBEIUUEHHUS COIEpXKaHHUsS Tymyca, MOBbIeHUs 3dex-
TUBHOCTH MUHEPAIBHBIX YAOOpEeHHiA. 3HaYeHNE MPABIIIBHOTO COYCTAHUS OpTaHHye-
CKMX M MHUHEPAIBHBIX ynoOpeHuit. [loocmunounviti Hago3. CTeNeHb Pa3IoKCHUS
HaBo3a. XpaHEHUE HaBO3a B HaBO3oXpaHmIuiIen B mone. [lITabeneBanue kak HEOO-
XOJUMBIN TIPHEM MPABHIILHOTO XPaHEHHsI HaBo3a. 3HAYCHUE JKIKeCOOpHHUKOB. [Ipu-
€MBbl TOBBIIICHUSI KadecTBa M YAOOpUTENbHAs IIEHHOCTh MOJCTHIOYHOTO HABO3A.
becnoocmunounvii Haso3. Ilpurotopnenune, XxpaHeHHUE U UCIOIb30BAaHUE KUAKOTO U
MOTY>KUIKOTO HaBo3a. OcobeHHOCTH ero mpuMeHeHus. CpaBHUTENBLHOE JCHCTBUE U
nocieAecTBUE MOJCTHUIIOUHOTO U OECroICTUIIOYHOIO HaBO3a Ha ypoKall CeNbCKO-
XO3SUCTBEHHBIX KYJIbTYP B PA3IMUHBIX TOYBEHHO-KIMMATHIECKUX ycioBusx. Coue-
TaHUE U COBMECTHOE NMPUMEHEHHE HaBO3a W MHHEpalbHbIX ynoOpeHuil. CpaBHU-
TeNbHAsl OICHKA CTEMEHU MCIIOJIb30BAHMUS PACTCHUSMU TMHUTATEIBHBIX BEIIECTB W3
HaBO3a U MHUHepalbHBIX yA0OpeHuil. CriocoObl ompeneneHrs KOJu4ecTBa MOJICTH-
JOYHOTO HaBo3a. PacdeT kommuecTBa OECHOICTHIOWHOTO HaBo3a. J[03bl, TyOMHA
3aJIeIKU U CIIOCOOBI BHECEHUS HaBO3a IO Pa3jIMYHbIe KYJIbTYpPhI B CBA3H C MOYBEH-
HO-KJIMMaTHYECKUMH yCIOBUSIMU. MexaHuzanusi paboT TpU MOATOTOBKE HABO3a,
TPAHCTIOPTUPOBKE U BHECEHUIO B MOYBY. 3HaUCHHE HABO3a B 3alUIIEHHOM T'PYHTE.
CocTaB, XpaHEHHE HABO3HOW KIKM M HCIIOJIb30BaHHE ee Ha ynobOpenue. [lomer
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NTHI], €TO0 COCTaB, XpaHEHUE U IpuMeHeHue. Vcrnonb3oBaHue coloMbl Ha y100peHHe.
Topg u opeanuueckue yoobpenus nHa e2o ochoge. CTeNeHb pa3JoXKeHUs Topda.
301bHOCTh, KUCIOTHOCTh, BJIArOEMKOCTh W MOTJIOTUTENbHAs CHOCOOHOCTH TOopda.
CopneprkaHne NUTATENbHBIX 3JEMEHTOB B TOp(dax. 3aroToBKa M MCHOJIb30BAHUE TOP-
¢da Ha moxctunky u ynoopenue. TopdsiHONW HaBO3, €ro yaoOpUTeNIbHAs IEHHOCTD.
YcnoBus 3hdexTuBHOrO HCMoNb30oBaHus Topda Ha ymoOpenue. Teopermueckoe
000CHOBaHHE KOMIIOCTHPOBaHUS. 3HAaYCHHE MHUKPOOMOJIOTHYECKUX IMPOIIECCOB B
IPEBPALICHUH TUTATEIbHBIX BEIECTB KOMIIOCTA B IOCTYIIHBIE /71l paCTEHHUM coenu-
HeHus. TopdonaBozHneie KomrocThl. IlocnoifHoe W odaroBoe KOMIIOCTHPOBAHUE.
TopdoxukeBbie U Ipyrue BUIbl KOMIIOCTOB. 3HAaUEHHUE COOTHOIICHUS KOMIIOHEHTOB
B KOMITOCTaX Il pa3BUTHSI MUKPOOHOJIOIMYECKHUX MporeccoB. TophoMuHepaabHbIe
koMriocThl. Mcmons3oBanue B kommocTax (pochopuTHOM MyKH, U3BECTH, 307161 (ITPH
MOBBIIIEHHONH KHUCIOTHOCTH TOP(HOB) U JPYrUX KOMIIOHEHTOB. XUMHUECKUH COCTaB
Pa3IUYHBIX KOMIIOCTOB. Y CBOEGHHE pPacTeHUSAMHU a30Ta, Gocdopa, Kamusi, MUKpOIJIe-
MEHTOB M3 KOMIIOCTOB. Vcronbp30BaHUE TOPOACKUX, TPOMBIIIJIEHHBIX M CEIBCKOXO-
3SIMCTBEHHBIX OTXOJOB Ha YAOOpEHHUS MYTeM HUX KOMIIOCTUPOBAHUS U TEXHUKA UX
IPUrOTOBJIEHUS. POJIb KOMIIOCTOB B 3allUIIEHHOM I'pyHTe. Canponeiy U UX UCHOJb-
30BaHME.

TexHoJI0rMHM XpaHEeHHUs U PUMEHEeHUsl ya00peHni. TUIbI CKIIaJICKUX MOMEIICHUN
7 U HaBo3oxpaHwmil. [IpueMbl CHIKEHHS MOTeph U KauecTBa yJOOpEeHUH mpu HX 2
TPAHCIOPTUPOBKE, XPAHEHUHU Y BHECEHUMU.

JKOJOrMYecKre acneKThl NpUMeHeHus ynoopenuii. COanaHcUpoOBaHHOE IpUMe-

8 HEHUE yI00pEHUI U IPYTHX CPEICTB XMMHU3AIMUU - OCHOBA YCTPAHCHHS OTPHIIATEIb- 3
HOI'o nocCJICACTBUA UX HA HO‘-IBy, paCTeHI/DI, YCJIOBCKA U X KUBOTHBIX
HTroro 80

S. YueOHO-MeTOAHYeCKOe o0ecnedeHrne CaMOCTOATEIbHOI padoThl 00y4al0IMXCs
0 TUCIUILINHE

YuebHO-MeToan4eckue pazpadbotku umerorcst B Hayunoit 6ubnmoreke dI'bBOY BO HOxHo-

VYpaneckuii 'AY:
6. ®oH/1 OLIEHOYHBIX CPECTB /ISl MPOBeAeHH
NMPOMEKYTOYHOM aTTeCTAINH 00y4AIOIINXCS MO TUCHUIIIHHE

Jlnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusm OI'OC
BO pazpaboTtan (oHJI OLIEHOYHBIX CPEACTB JUISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOBEACHHUS
MPOMEXYTOUHOM aTTecTaluy o0y4arommxcs no aucuuruinae. GOoH OLEHOYHBIX CPEACTB MPECTaB-
neH B [IpunoxxeHun.

7. OcHOBHASI U IONMOJTHUTEIbHAS Y4eOHasl JIUTEePaTypa, HeoOXoAuMasi 1JI1 0CBOEHMSI
AMCHMUILINHBI

OcHoBHas U JONOJHUTEIbHAsA yuyeOHas muTepaTypa umeercs B Hayunoit Oubnuoreke U smek-
TpOoHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.
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OcHoBHAA:

1. JlaGopaTopHbBIii TPAKTUKYM MO arpOXHMHUH ISl arPOHOMUYECKHX CHEIUaTbHOCTEH :
yuebHoe mocooue / A.H. Ecaynko, B.B. Arees, A.U. [loakon3un, O.10. JIobankosa ; ®I'OY BIIO,
CTaBpOMONIbCKUN TOCYAAPCTBEHHBIN arpapHbii YHUBEPCUTET. - U3/, 2-€, epepad. u momnoiH. - Ctas-
pomnonb : CTaBpONOJIbCKUN FOCYAAPCTBEHHBIN arpapHblii yHusepcutet, 2010. - 276 c. - ISBN 5-9596-
0148-6 ; To xe [DnexkrponHbIi pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=138771

2. SronuH, B.A. Arpoxumus [DnextpoHHslii pecypce] : yue6. / B.A. Sroaun, FO.I1. Xykos,
B.M. KoG3apenko. - DnektpoHn. naH. - Cankrt-IlerepOypr : Jlanb, 2016. 584 c. - Pexxum mocty-
na:https://e.lanbook.com/book/87600

JlonmotHUTE/IbHAS:

1. Arpoxumus : yaeOHUK / oy penakmueit B. I'. MuneeBa. — bpsiack : bpsuckuii 'AY,
2017. — 854 c. — ISBN 978-5-9238-0236-8. — Tekcr : anekTpoHHbIil / JlaHb : 3JI€KTPOHHO-
ouobmmnoreunas cucrema. — URL: https://e.lanbook.com/book/133138

2. Epmoxwun, 0. U. Ilpuknannas arpoxumus : yuyeOnoe mocobue / FO. . Epmoxun. —
Owmck : Omckuii 'AY, 2018. — 140 ¢. — ISBN 978-5-89764-733-0. — Tekcr : anekTpoHHbIi // Jlanb
: aNeKTpoHHO-OnbmmoTeuynas cucrema. — URL: https://e.lanbook.com/book/111406

3. CnopaBouynuk arpoxumuka / noxa pea. M.B. Mapkesuu, B.B. Jlanoii. - Munck : beno-
pycckas Hayka, 2007. - 392 c. - ISBN 987-985-08-0863-9 ; [OnexktpoHnslii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=142362

4. SArogun b. A. Arpoxumus [Tekct] / b. A. SAronun, 1O. I1. Xykos, B. U. Ko63apeHko -
Mocksa: KonocC, 2002 - 584 c.

8. Pecypchl nHPpOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HE0OX0AUMbIE
JJIS1 OCBOCHMS IU CHUTLTHHBI

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

3. Yausepcurerckas 6udbamnoreka ONLINEhttp://biblioclub.ru

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

9. MeToauveckne yKazaHus JJsl 00YyYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

Y4ebHo-MeToInuecKkre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHo cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:
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10. UuopManHOHHBIE TEXHOJIOTHH, HCIOJIb3yeMble MPH 0CYLIeCTBICHUH
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUILVINHE, BKJIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTAaBIIACTCS JOCTYI K 0a3aM JaHHBIX:
Koncynprantllmtoc (cnpaBodHbie MpaBOBbIE CUCTEMBI) http://www.consultant.ru

[IporpammHuoeoOecieueHue:

Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genu-
ine, JInnier3snonnHswiinoroBop Ne 47544514 ot 15.10.2010;

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

Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JIulieH3n0HHBII10TOBOP
Ne 47544515 ot 15.10.2010;

AntuBupyc KasperskyEndpointSecurity anst Ousneca, Jlunensuonnsii moroBop Ne 17EO0-
161220-114550-750-604 ot 20.12.16

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

Y4yeOHble ayauTOpPMH AJIs TPOBeJCHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMoii,
OCHAIIleHHbIE 000PYA0BAHMEM U TEXHHYECKHMH CPeICTBAMHU 00y4YeHHA

1. YyeOHnas ayauTopus Ijsl IPOBEIEHUS 3aHATHH JIGKLIMOHHOTO THIA (OCHAIIEHA MYJIbTHMeE-
IUHHBIM 000pYIOBaHUEM ), 3aHATHI CEMHUHAPCKOTO TUIIA, BBIOJIHEHHS KYPCOBBIX paboT, TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJIS ¥ IIPOMEXYTOUHON arTectauuu — 217, 309.

2. YueOHast aynuTopus I MPOBEACHUS J1abopaTopHbIX 3aHATUI — 304.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThI 00y4aOIIMXCH

[Tomerenust isi CaMOCTOSITENILHON pabOThl 00YUaAONIUXCSi— MaJIblii YUTAIBHBIN 3a1 OuOIHOo-
TEKH, OCHAILICHHBIN KOMITbIOTEPHON TEXHUKOH C MOAKIIOYEHUEM K ceTU «IHTepHET>.

IlepeyeHb 000py10BaAHNS M TEXHUYECKHUX CPEACTB 00y4YeHMsI

1 Konopumertp poroanextpuyeckuiit 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 XuMHUeCKHEe pEaKTUBBI.

9 HaGop TepmoMeTpOB.
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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 W (WJIM) OMbBITA NEATEIHHOCTH, XapaKTEPU3YIOMUX 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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22

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| aMu 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-
TBl TIO OIpeJere-
HHUIO arpoxXumuyc-

KaMH aHaJIuTu4dec-
CKol paboThl 1O
OTIpEICTICHUIO  ar-

BJIaJICET METOJaMH
Y HaBbIKAMU aHa-
JUTHYECKON pabo-

HaBbIKaMHU aHaJIn-
TAYECKOH paboThI
0  OIpEeeIICHUIO

CKHMX IOKa3aTeseu, | pPOXUMUYECKUX Thl MO OMNpeIese- | arpOXUMUYECKUX
HCIIOJIb3YEMBIX [IOKa3aTelel, WC- | HUI0 arpoxuMmudye- | MoKasareled, uc-
MpU OLEHKE IUIO- | MOJb3YEMbIX TPHU | CKUX TOKa3aTeseH, | MOJb3yEMbIX IpHU
JOPOJHsl  TOYBBI, | OUEHKE IUIOAOPO- | UCHOJIB3YEMBIX OLIEHKE ILIOA0pPO-
KadecTBa, 0e3- | IMsg TOYBBI, Kade- | MPU OIEHKE IUIO- | AW TOYBBI, Kade-
OMMACHOCTH W TeX- | CTBa, 0€30MacHO- | IOpOAMsl  TOYBHI, | CTBA, O€30MacHO-
HOJIOTHYECKUX CTM U TEXHOJIOTH- | KAaUecTBa, 0e3- | CTH U TEXHOJIOTHU-
CBOIMCTB CEIIbCKO- | YECKMX  CBOMCTB | OIIaCHOCTH M TE€X- | YeCKMX  CBOMICTB
XO3SMCTBECHHOM CEITbCKOX03si1- HOJIOTMYECKHX CEITbLCKOX035i-
HNPOAYKLIUU CTBEHHOU IIPOJYK- | CBOMCTB CEIbCKO- | CTBEHHOW INPOAYK-
AU XO03AHCTBEHHOU AU
MPOAYKIIUU

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:

1. XUMHUYECKUH COCTaB U MUTAHUE PACTCHUN [DNEeKTPOHHBIN pecypc] : ydeOHO-METOo.
yKa3aHUs I JTA0OPATOPHBIX 3aHIATHH 17151 OakagaBpOB OYHOM M 3a04HOM (OpM 00yUEHHUs HampaBIie-
Huii 35.03.03 Arpoxumus u arponouBoBeneHue; 35.03.04 Arponomusi; 35.03.35 CagoBocTBO;
35.03.07 TexHoyorust IPOM3BOACTBA M MIEPEPAOOTKHU CEINbCKOX03sHCTBeHHOM Tpoaykinn] / KOxxHO-
VYpansckuii 'AY, UactutyT arposkonoruu ; coct. M. B. CunsBckuil. - Muacckoe: FOxHo-Y panbckuii
I'AY, 2018. - 36 c. Anpec B ceTu: http://192.168.2.40/Books/ppm120.pdf

1. W3yuenune cBOWCTB ymoOpeHMid [DneKTpoHHBIN pecypc] : MeToj. ykasaHus K jabopa-
TOPHBIM 3aHATHAM JJIS1 CTYICHTOB arpoHOMHYeCcKOTo (pakynbTeTa [mo Hanpasierusm: 35.03.03 Arpo-
xumus U arponousoseneHue, 35.03.04 "Arponomus”, 35.03.07 "TexHosorus npousBOACTBA U Iepe-
pabOTKHU CEIIbCKOXO3SIMCTBEHHON mpoayKiuu'" odHor ¢opmbl oOyuenwus] / KOxHo-Ypanbckuit TAY,
WuctutyT arposkosnorun ; coct. A. H. [lokatunosa. - Muacckoe: FOxHo-Ypansckuii 'AY, 2017. - 32
c. Anpec B cetu: http://nb.sursau.ru:8080/localdocs/iae/ppm080.pdf

2. ArpoxuMus [ DIIEKTPOHHBIN pecypc]: METOI. YKa3aHHsI IJIsi CAMOCTOSITEIIBHOW PaOOThI
[ o0yvaromuxcs arpoHoMHYecKoro (akynpTera no HanpasieHusMm: 35.03.03 "Arpoxumus u arpo-
nouBoBeaeHue", 35.03.04 "Arponomus”, 35.03.35 CagoBoactso, 35.03.07 "TexHonorust mpou3Bo-
CTBa U MepepabOTKU CETbCKOXO035HCTBEHHON MPOIYKIIMU" OYHOM U 3a0uHON opM 0Oyuenus] / FOx-
Ho-Ypansckuii 'AY, UHctutyT arposkosnoruu ; coct.: M. B. Cunssckuid, A. H. ITokatunosa. - Muac-
ckoe: FOxno-Ypansckuii 'AY, 2017. - 26 c. Agpec B cetu: http://192.168.2.40/Books/ppm054.pdf
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4. MeToanyeckue MaTepuaJbl, ONpeAesiiolue NpoueIypbl OHeHUBAHNS 3HAHUI, YMEHUIA,
HABBIKOB H (MJIM) ONBITA AeSITeJILHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMIIeTeHIIMH

B nanHOM paszneiie METOOMYECKUE MATEPHAIIbI, ONPEIEISIOIINE TPOLEyphl OLICHUBAaHUS 3Ha-
HUH, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIMX 0a30BbIi 3Tan (GOPMUPOBAHUS KOMIIETECHIIMNA MO TUCIIH-
IUIMHE «ATPOXUMUS», TPUBEIEHBI MPUMEHUTEIBHO K KaKIAOMY U3 HCIOJIB3YEMBIX BUIOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTallui 00yJaronIuxcsl.

4.1. OueHoYHbIEe CPEACTBA /ISl MPOBEAEHHS TEKYLIEr0 KOHTPOJIS YCIeBAeMOCTH
4.1.1. Oruér no naboparopHoii padote

OtyeT 1o J1abopaTopHOM paboTe UCIIOIB3YETCS MJIsl OIICHKHM KauecTBa OCBOCHHUS 00YyJaronIuMCs
OCHOBHOH mpodeccHOHaIbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanuie u popma oTdeTa 1o Jab0paTOPHBIM padOTaM MPUBOAUTCS B METOJMYECKUX YKa3aHUAX K
nabopatopubM padotam (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTueTa (Tadil.) J0BO-
ISITCS IO CBEICHUSI OOYYaIOMIMXCs B Hadayie 3aHATHH. OTYET OIIEHUBACTCS OIICHKOH «3aYTEHO», «HE
3ayTeHO». OlLIeHKa «3auTeHO» CTaBUTCA OOydaronmmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpH-
TEPUSIM, YCTAHOBJICHHBIM ISl TTOJIOKUTEIHHBIX OICHOK («OTIHMYHO», «XOPOIIO», «yJOBICTBOPHTEIb-
HO»). O1ieHKa 00BABIAETCS 00YUAIOIIEMYCSsl HETTOCPEICTBEHHO TIOCIIE CIaYH OTUeTa.

HIkana Kpurepun oueHuBanus

- U3JI0)KEHHE MaTepuasa JOTUYHO, TPaMOTHO;

- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

- YyMEHHE BBICKa3bIBaTh U OOOCHOBAaTh CBOM CYXJECHHUS IPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

OreHka «3a4TeHO» - YMEHHE NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;

- CIIOCOOHOCTH pa3peniaTh KOHKPETHBIE CUTYallUU (JIOMYCKAeTCs HATNIHe
MaJIO3HAYUTENIbHBIX OIIMOOK WM HEJOCTATOYHO IMOJIHOE PACKPBITUE CO-
JepKaHUs BOMPOCA UM MOTPEUIHOCTh HEMPUHLIMIUAIBHOIO XapakTepa B
OTBETE Ha BOMPOCHI).

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETUUECKUX 3HAHUH; JOMYIICHbI OIINOKH
B ONpE/ICNICHUH TIOHATHI U OMHMCAHUK M3YYaeMBIX SBJICHUI U IIPOIECCOB,
OreHKa «HE 3a4TEHO» MCKa)KEeH MX CMBICII, HE IPAaBUJIBHO OLIEHUBAIOTCS PE3YNbTAaThl H3MEPEHHUIT;
- HE3HaHHWE OCHOBHOI'O MaTepHala y4eOHOW IMPOrpaMMBbl, JOIYCKAalOTCS
rpyObie ouIMOKH B U3JI0KEHUH.

Kpurepun omnenku otBera (Tabi.) MOBOASATCSA 10 CBEICHUs OOydYaIOIMIMXCS B Haudaje 3aHATHM.
OrneHka oOBSBISETCS 00YJArOIIEMYCsl HEIIOCPEACTBEHHO TTOCTIE OTBETA.

Hlkasna Kpurepun oneHuBaHusi

- 00yJaromuiics MoJHO YCBOMJI y4eOHBIH MaTepua;

- MPOSIBJISIET HABBIKM aHallM3a, 0000IIEHNS, KPUTUUECKOTO OCMBICICHUS H
BOCTIPUATHS UH(OpMALIMK, HABBIKU ONHCAHHUS OCHOBHBIX (PM3UYECKUX 3a-
KOHOB, SIBJICHUI U TIPOLIECCOB;

- Marepua U3JI0KEeH rPaMOTHO, B ONPEIEIEHHON TOTUYeCKON MociieqoBa-

Onuenka 5 i

(OTIH4HO) TEJBHOCTH, TOYHO UCTIOIB3YEeTCS TEPMUHOIOTHS;
- TIOKa3aHO YMEHHE WILTIOCTPUPOBATH TEOPETUUYECCKUE MOJIOKEHUS KOH-
KPETHBIMH [TPUMEPAMH, IPUMEHSATH UX B HOBOW CHTYaIlUH;
- MPOJIEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a/1a4H;
- MOTYT OBITh JIOMYIIEHBI OJIHAa—/IBE HETOYHOCTH NPH OCBEUICHUU BTOPO-
CTETICHHBIX BOITPOCOB.

Onerixa 4 OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHHSIM Ha OIICHKY «5», HO TPH
3TOM UMEET MECTO OJIMH U3 HEeOCTATKOB:

(xoporo)

- B YCBOEHUHM Y4€OHOro Marepuasia JONYyIIeHbl HeOONbIIHe MpoOelbl, He
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HNCKa3uBIINEC COACPKAHUEC OTBETA,
- B pCHICHUHU 3a4a4 JOMYIICHBI HC3HAYUTCIILHBIC HCTOUHOCTH.

- HETIOJIHO WJIM HETIOCJeI0BaTeIbHO PACKPBITO COEP)KaHNe MaTepuaia, HO
MOKa3aHO 00Iee MOHUMAaHUE BOMPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHbIE /JISl JaJIbHEHIIIET0 YCBOCHUS MaTepuaa,

- AMEJHCHh 3aTPYIHEHUS WM JOMYIICHbI OMIMOKH B ONPEICICHUN TOHS-
TUH, UCIIOJI30BAaHUU TEPMHUHOJIOTHH, ONMCAHUU (PU3UUECKUX 3aKOHOB, SIB-
JIEHUW U MPOLECCOB, PELIEHUHU 3aJ]1a4, UCIPABICHHBIE MOCIIE HECKOIBKUX
HABOJSIINX BOIPOCOB;

- HEMOJHOE 3HAaHWE TEOPETUYECKOTO MaTepHaa; OOyJaroIuics HE MOXKET
MPUMEHHUTH TEOPUIO B HOBOW CUTYaIUH.

OneHka 3
(YZIOBIIETBOPUTEIHHO)

- HE PacCKphITO OCHOBHOE COZIepKaHKe yueOHOro Marepuara,

- 00HaApY)XEHO HE3HAHWE WJIM HETIOHMMaHHWE OOJbIeH WM Hanbosiee Bax-
HOM 4acTH y4eOHOro MaTepHuana;

- JIOTYIICHBI OMIMOKU B ONPEACTICHUN TIOHSATHH, TIPU HCIIOJIB30BAHUN TEP-
MUHOJIOTHH, B ONUCAaHUU (PU3UYECKUX 3aKOHOB, SIBJICHUN U IPOLIECCOB,
peIIeHUH 3a]a4, KOTOPBhIE HE MUCIPABICHBI MOCIE HECKOJIBKUX HaBOJSIINX
BOIIPOCOB.

OneHka 2
(HEy1OBJIIETBOPUTEIILHO)

4.1.2. TectupoBaHnue

TectupoBanue UCHONb3YyeTCS I OLEHKM KAauecTBa OCBOEHHS OOydYaroUIMMCS OCHOBHOHM IpO-
(beccroHanbHON 00pa30BaTEIbHON MPOTrPaMMBbl MO OTJENBHBIM TEMaM WM Pa3/ienaM AUCLUILUINHBL.
Tect mpencraBnser coOOi KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3alaHUM, MO3BOJISIOUIMNA YIPOCTUTH
IpoLEelypy U3MEPEHUs 3HaHUH U yMeHMH oOyuaromuxcs. OOydarommMes BbIJAIOTCS TECTOBBIE 3aja-
HUS C GOPMYIMPOBKOI BOIIPOCOB M MPEIOKEHUEM BHIOPATh OMH MPABHIBHBINA OTBET U3 HECKOIBKUX
BapUAHTOB OTBETOB.

Ne OueHouHbIE CpeICTBa Kong 1 naumeHoBaHue uH-
TecTHpoBaHue JTUKAaTOpa KOMIETEHITUN
1 | Illumanue pacmenuii N -1onk-s IIpoBogut mabo-
1. ITpupocT yposkast 3a cueT yaoOpeHuii paTopHBIE aHAU3Bl 00pa3-
A)50 %; OB TIOYB, pACTEHUU U
b) 100%; ynoOpenuit
B) 20%.

2. Kak pacTeHusi ycBauBarOT NUTaTEIbHBIEC BelllecTBa?

A) Y3 TIOYBBI ¥ BO3/1yXa;

b) u3 nouBkr;

W3 mouBkl, BOJIBI M BO3/TyXaA.

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

b) sanemenThI muTaHUS;

B) Teno, ameMeHTHI MUTaHUS, CBET.

4. OcHOBHas yacTh OOIIEH MacChl CyXOro BEeUIecTBa

A) OenKu, )KUPHI, YTIICBOIHI;

b) Genku u KuphI;

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%:;
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b) 90-95%;

B)70-80%.

7. OCcHOBHas 4aCTh JIEMEHTAPHOI0 COCTaBa CYXOT'O BEIIECTBA
A) yriepoJ, KUCI0poJ, BOJOPO, a3oT;

b) yrnepon, Bogopon, a3or;

B) Bonopona, a3ot, KHCIOPO/I.

8. ®aronuros 3TO:

A) 3axBat KJIETKOM TBEPAbIX YACTHII;

b) 3axBar kanenn KUAKHX BEIICCTB;

B) 3axBar v TBEPABIX U KUAKUX YACTHII.

9. I[ImHOIIUTO3 3TO:

A) 3axBaT Kanejb XKUJIKUX BEIISCTB;

b) 3axBat TBepIbIX YACTHIL;

B) 3axBar 1 TBEPABIX U KUAKUX YACTHII.

10. Ilpu HenoctaTtke docdopa pacTeHHE UMEET:
A) TEMHO-3€JIEHYIO OKPACKY;

b) xxenTyro okpacky;

B) xenro-3enenyro okpacky.

AzomHvie yO0oopeHus

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

a) a30THBIC yI00peHUs

0) KaMiTHBIC YIOOpECHMS

B) pocdopHble yI1oOpeHHs

2. MouyeBuHa (KapbamMu1) OTHOCUTCS K ...

a) aMHJIHBIM YOpEeHUsAM

0) aMMHAYHO-HUTPATHBIM YAOOPEHUSIM

B) aMMHAYHBIM YIOOPECHUSIM

3. Kakoe coneprkanue a30Ta B MOUEBUHE

a) 46%

0) 34,6%

B) 24%

4. MoueBrHa 151 yTOOpEHU BBITYCKACTCA B ...

a) rpaHyJIMPOBAaHHOM BUJE

0) >KUJIKOM BUJIE

B) B BUJIC KPUCTATMYECKOTO BEIIESCTBA

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

0) cynbdaT aMMOHUS

B) KapOOHAT aMMOHUS

6. K aMMOHUMITHBIM yI0OpEHUSM OTHOCHUTCS ...

a) cyab(ar aMMOHUS

0) aMMOHUI{HAsI CeUTpa

B) CyIb(OHUTPAT AMMOHUS

7. Kakoe coaepkaHue a3oTa B aMMHA4YHOM cenuTpe?
a) 34%

0) 24%

B) 16%

8. Kakoe ynobpenne oTHOCHTCS K (PU3HUOJIOTHYECKH IIETOYHBIM?
a) HUTPAT HATPUs

0) HUTpAT aMMOHHUS

B) XJIOPUJ KaJIHsI
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9. K xakuM y00peHHsIM OTHOCHUTCS KallbliieBas cenurpa’?

a) HUTPATHBIM YIO0OPECHHSIM

0) aMUJTHBIM yJTIOOpEHUSIM

B) aMMOHUWHO-HUTPATHBIM YJIO0PEHUSIM

10. Kakoe ynoOpeHne OTHOCUTCS K (PU3HOJIOTUUECKH KUCITBIM?
a) cyab(ar aMMOHUS

0) KaJbIIEBas CETUTPA

B) HUTpAT HATpuUs

Kanuiinvie yooopenus

1. Ponpb Kanus B KU3HU pacTEHUI?

a) Kanuit sBnsieTcs OAHUM M3 OCHOBHBIX JIEMEHTOB MUHEPAJIb-
HOT'O ITUTaHUsl paCTEHUN

0) Co3naeT OnaronpusiHpIe YCIOBUS.

B) OTnyruBaet BpeauTemnei.

2. Kakoe KOIu4ecTBO Kaausi 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 CJIO€)

3. KpynHble MECTOpPOXACHUS KaTUHWHBIX COJICH?

a) CackaueBaHCKOE MECTOPOKIACHUE

0) BepxHekamMckoe MECTOPOKIACHUE

B) OTO XuMH4eckas (opmyia, Co3JaHHas HCKYCCTBEHHO

4. Kak moiay4aroT XJIOPUCThINA Kaaui?

a) BzanmopelicTBreM rUIPOKCUIA Kalusi C COJITHOM KHCIIOTOM:
KOH + HCl — KCI + H,0

0) B3anmopeiicTBeM rupoKCHa KaJus ¢ COMSTHOM KUCIOTOM:
KOH + Cl — KCI + Oz

B) B3auMopeiicTBueM r’uApoKCcHIa Kajiusi C COISTHOM KUCIOTOM:
KCI + HC1 — H20+ KOH

5. Kakue npoMbIlIIEHHBIE OTXO/IbI HCTIOJIB3YIOTCS B KAUYECTBE
KIMHHBIX yaoOpeHuii?

a) 'ymyc

0) Onunxu

B) MbuIbHAs Bosa

6. MexaHn3M B3aUMOJICHCTBUS KATMIHHBIX yIOOPEHHH C 1MOY-
BOM?

a) KaTHOHBI TPOHUKAIOT B MEKIIAKETHBIE TPOCTPAHCTBA

0) paciIeruieHneM yTeM BBIICTICHUS] KUCIOT PAaCTEHUSIMHU

7. B xakux ¢opMax comepKUTCs Kauii?

a) I'panymsl

0) Ilnacter

B) PactBOp

8. OxapakTepu3ylTe JOCTYIHOCTD JJISI PACTEHUN Pa3IMYHbBIX
dopm kanus?

a) Kanuii nouBeHHOTr0 pacTBOpa (BOIOPACTBOPUMBIiN)

0) Kanuii mornonieHHbIi (0OMEHHBIH )

B) Kanuii HeoOMeHHBIH (PUKCHPOBAHHBIN)

9. CBoiicTBa U 0COOCHHOCTH MPUMEHEHUS 3TOTO YI0OpEeHMsI?
a) DTOT XUMHUYECKHI 2JIEMEHT pacTeHUs MOTPEOUTh MOT'YT
TOJBKO B PACTBOPE BOIbI

0) [ToTpebnsroT B JIFOOOM BHIE

10. Kakoe BnusiHuE KaJIMiHBIE YIOOpEHHSI OKa3bIBAIOT HA CBOM-
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CTBa IOYBBI?
a) 3MeHeHnsAMHU (PU3NKO-XUMHUYECKUX CBOWCTB ITOYB
0) He u3MmeHseT cocTaB MOYBEI

Muxposnemenmuol u MUKPOYOOOpeHUs

1. MUKpO37EMEHTBI —3TO

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

o0)N,P K .S ,Ca Mg

B)Al, Br, Z, H20

2.Kakoe coepkaHre MUKPOIJIEMEHTOB B PACTCHUSX !
a)1-10%

6)0,1-1%

B)3-5%

3.Pacder ynoOpeHust 111 BHEKOPHEBOM OJAKOPMKH Mo ymoope-
HUH

a)50-100rpamm/rextap

6)10-50rpamm/rexTap

B)100-150rpamm/rexTap

4.Cxonbko % neicTByromero BenecTsa B Monubaar aMMOHUS
HaTpust 1 Monubaare aMMOHUS.

a)35-50%

6)15-20%

B)5-10%

5.Ilpusnaku nedunmra Mo B pacTCHUSX.

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

B) OrpOMHBIE ¥ TEMHO 3€JICHbIC JTUCThS
6.HenocraTok B B pacTeHmsx.

a) YMCHBIIICHHE KOJI-Ba IIBETKOB, OITaICHUC 3aBs3CcH
0) CyxOoCTh | OIaJIcHUE JTUCTHEB

B) 'HHUeHue OT KOpHS

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

0) lepHOBO-TIOA30IHCTHIC

B) CyriauHuCTHIE.

8.CKOJIbKO KT BHOCAT B IOYBY OOpMarHuBbIe y100peHUsl.
a)60-100kr /rexTap

0)10-50kr/rexTap

B)100-200kr/rexTap

9.HenocraTok Zn B paCTeHUSIX PU3HAKU

a) XJI0p0o3 ¥ pO3€TOYHOCTh

0) CyxoCTh BETOK

B) OnazieHre ¥ THUEHUE TIJI0/10B.

10.Pacuer CuSO4(cynbdaT Mear) BHECCHHUS B TTOYBY
a)10-12xkr /rextap

0)1-5kr/rexTap

B)S5-10kr/rexkrap

Opeanuueckue y0obpeHus

1.YT0 BXOIUT B COCTAaB HaBO3a

a) TBEP/IbIC BBIJCICHUS KUBOTHBIX, XKHUJIKUE BBIJCICHUS KHUBOT-
HBIX, MTOJICTHIIKA

0) TBep/IbIe BBIACIICHUS KUBOTHBIX, TTOJICTHIIKA
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B) ’KHMJIKH€ BbIICNICHUS )KUBOTHBIX, MOJCTHIIKA

2.Yem OGoraTsl TBEP/IbIC BBIJCICHUS KUBOTHBIX ?

a) A3ot, pocdop, kanuit

6) A3zor, ¢ocdop, KanbIuii

B) Docdop, KambIHit

3. 'maBHas 3a7a4a palMoOHAIBHOTO XpaHEHUsI HaBO3a

a) YMEHBIIUTh MOTEPU aMMHUaKa

0) YBennuuTh IOTEPH aMMHUaKa

4. K yemy MpUBOJIUT OTCYTCTBHUE WJIM HEJOCTATOK TOCTHIIKH
JUIS HaBO3a

a) Bce ykazaHHbIe HI)KE BapUAHTHI OTBETOB

0) yTeuka HaBO3HOM KHUKHU

B) OOJbINIME TOTEPU AMMHAYHOTO a30Ta

I') YMEHBIIIAET HAKOIIJICHUE HAaBO3a B XO341CTBE

5. Koro Tuna HaBO30XpaHMJIMILE PEKOMEHOBAHO B 3aCyILIH-
BBIX palioHax

a) KOTJIOBAHHOT'O THIIA

0) Ha3eMHOI0 THIIA

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

a) Topd, cyxoii mepernoii, mopouIKoBUIHbIN cynepgocdar
0) mopoImKOBHAHBIN cymnepdocdar

B) Topd, cyxoii mepernoit

T') CyXOM MeperHou, MopoKOBHIHbIN cynepdocdar

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

0) II0J0BO-SATOAHBIX KYJIBTYP

B) KapTo(ensi, KOpPMOBBIX KOPHEIUIOI0B

') KOPMOBBIX KOPHEIUIOA0B, TI00BO-SITOJAHBIX KYIbTYP

8. 13 uero cocrout Topg?

a) pacTUTEIbHBIX OCTATKOB, MUHEPAJIbHBIX BEILIECTB

0) MUHEPATBHBIX BEIIECTB

B) PaCTUTEJIbHBIX OCTaTKOB

9.YTo nmpoucxoauT Mo BIUSHUEM HaBo3a ¢ Tophom?

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

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

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

10. K oprannueckum y100peHHUsIM OTHOCSTCS

a) Topd

0) cynbdat Kamus

B) MOYEBHHA

r) cynepdocdar

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

0) oxoio 1,0

B) okxouo 2,0

r) okouio 3,0

1) okoio 5,0

12. B KaKOM HaBO3€ coJiepKaHue azora dosplie?
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a) HaBo3 Ha TOP(MSTHOM MOACTHIIKE

0) HABO3 Ha COJIOME

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

a) epenpeBIIUM

0) CBEXKUM

B) MOJyNEPENPEBIIUM

I') IEPETHOEM

1) KIaCCHYCCKUM

14. CBexuil HaBO3 —3TO

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

0) ogHOpOaHAs Macca, coaep KT 50 % OT MCXOMHOW MacChl U
OpraHM4eCcKoro BeniecTna. B Hell HEBO3MOXKHO ONpPEETUTh 1a-
)K€ OTJICIbHBIC JIEMEHTHI MOJICTUIOYHBIX MaTepHAJIOB.

B) pBIXJIas 3eMJIMCTasi TEMHAas OJHOPOAHAS Macca, COJEPIKUT HE
0osiee 25 % Macchl U OPraHUYCCKOTO BEIIECTBA OT UCXOHOM
BEJIMYMHBI CBEKETO HABO3a

15. Kakoe conep:xaHue BoJibl B OJIYKHAKOM HaBo3e?

a)mo 90 % BojEI

0) 90-93 % BoxawBI

B) Oosiee 93 % BonbI

16. B xakoii nepuosa BpeMEHH rojia JIy4dllie 3aeJIbIBaTh NTHUNI
nomMer?

a) OCCHbBIO

0) BecHOI

B) JIETOM

17. Kaxoit Bug Topda oTinuaeTcst cinaboi CTENEHbIO pa3ioxkKe-
HUS PACTUTEIBHBIX OCTATKOB U BHICOKOM KHCIOTHOCTBIO.

a) BEpXOBOi1

0) HU3UHHBIHI

B) EPEXOTHOMN

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

a) 0,2 xr

0) 0,5kr

B) 1 kr

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

a)9

0) 1

B) 3

20. Kakoe opranndeckoe yao0peHue JIydIlie BHOCUTb JIJIS JIeT-
KHUX TIeCYaHbIX TTOYB?

a) un

0) KOMITOCT

B) KypUHBIN TOMET

ITo pe3ynbpTaram TecTa 00yUYaIOIIEMYyCs BBICTABIISETCS OLEHKA «OTIUYHO», «XOPOIIO», «YI0BJIE-
TBOPUTEIBHO» WIN «HEYAOBIECTBOPUTEIBHOY.
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Kputepun oneHuBanus orBera (Tabi.) TOBOIATCS M0 CBEICHUS 00YJArOIIUXCS O HaYalla TeCTH-
poBanus. Pe3ynbTar TecTupoBaHus 00BABISETCS 00YYarOIIeMyCsl HEIOCPEICTBEHHO MOCIE €ro CAAYH.

Mxana Kpurepun oueHuBanust
(% npaBHJIbHBIX OTBETOB)
Onenka 5 (OTIIMYHO) 80-100
Onenka 4 (xopo1io) 70-79
Ornenka 3 (yIOBIETBOPHUTEIIHHO) 50-69
OueHka 2 (HeynOBIETBOPUTEIILHO) MmeHee 50

4.2. [Ipoueaypsbl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBEAeHHUS MPOMEKYTOUYHON aTTeCTAllNN

4.2.1. 3auer

3ader sBisieTcsi GOPMON OIEHKH KadyecTBa OCBOEHHUS OOYYaIOIIMMCS OCHOBHOW Mpodeccuo-
HAJIBHOW 00pa3oBaTeIbHOM MpOorpaMMbl IO pasjenaMm AucuuIuMHEL [lo pesynbpraTtam 3adyera oOydaro-
IIEMYCSI BEICTABIISIETCSI OIIEHKA «3aYTCHO» W «HE 3a4TECHO».

3a4yeT MPOBOJUTCS MO OKOHYAHHM YTEHUS JIEKIIMHA M BBIMOJIHEHHS MPAKTUYECKUX 3aHATUH. 3a-
4YeT NPUHUMAETCS MPEnoiaBaTesIMU, TPOBOAUBIINMY MPAKTUUECKUE 3aHATHUS, UM YUTAIOMIUMU JIEK-
UM 110 JAHHOW AMCIUIUIUHE. B ciydae OTCYTCTBHUS BEIyIIEro HpenojaBaTess 3ayeT MPUHUMAeTCs
npernojaBaTesieM, Ha3HAUEHHBIM pacropshkKeHUeM 3aBefyromlero kadenpoi. C pa3pelieHust 3aBeyro-
mero kadenpoi Ha 3a4eTe MOXKET MPUCYTCTBOBATD MPEMOAaBaTeNb Kadeapbl, IPUBICUECHHBIN IS MO-
MOIIIM B IpHEME 3aueTa.

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

dopma npoBeaeHHs 3aueTa (MHAWBUAYalIbHAs Oecea ¢ 00ydJaronMMes 110 BOIPOCAaM K 3a4eTy
U y4eT OIICHOK TeCTUPOBAHUS, KOTOPOE O0YyJaroMIHiics MPOXOIUT B TE€YEHHE MEPHOa OCBOCHHUS JHC-
IUIUTMHBI) ONPEAeNSIOTCs Kaeapoil 1 JOBOAATCS 10 CBEACHUS 00yJaroIMXCs B HaUajle CeMecTpa.

Jlns mpoBenieHus 3ayeTa BEeAyLIUH NMpenojaBaTesib HaKaHyHE IOJy4yaeT B JeKaHaTe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BPAIIAETCS B JIEKAHAT MOCIE OKOHYAHUS MEPOIPHUATUS B
JIeHb MPOBEICHUS 3a4eTa UM YTPOM CJIEYIOIIETO JTHS.

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

Bo Bpems 3auera oOyyaromuecss MOT'YT IOJIb30BATHCS C pa3pelIeHus BEAYIIEro MpernoiaBaTens
CIPaBOYHON U HOPMATUBHOMU JIUTEPATYPOH, IPYTUMHU OCOOUSIMU U TEXHUUYECKUMU CPEJCTBAMH.

Bpewmst moaroToBkM OTBEeTa B YCTHOM (popMe Ipu clade 3avera JIOJKHO COCTABISATh HE MEHEe
20 MUHYT (TI0 KETaHUI0 00YYaIomIerocss OTBET MOXKET OBITh TOCPOUYHBIM). Bpemsi oTBeTa — He Oomee
10 MunyT.

[IpenogaBatemnto MpeaocTaBiseTcs MPaBo 3aJaBaTh 00YJarOIMIUMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B PaMKaXx MPOTPaMMBbl JUCIUTLTHHBL.

KauecTBeHHast oOIleHKa «3a4T€HO», BHECEHHass B 3a4eTHYI0O KHUXKKY U  3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBIISICTCS PE3Y/IbTaTOM YCIEIIHOTO YCBOSGHUS Y4eOHOr0 MaTepuara.

Pe3synbrar 3adera B 3a4€THYIO KHIDKKY BBICTABIISIETCS B J€Hb MPOBEIEHUS 3a4eTa B MPHUCYT-
CTBMM caMoro oOyuaromerocs. [IpenogaBareny HeCyT NMepCOHAIBHYIO OTBETCTBEHHOCThH 34 CBOEBpE-
MEHHOCTb M TOYHOCTh BHECEHHS 3alHCcel O pe3ylbTaTaX MPOMEXKYTOYHOM aTrTecTaluud B 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THBIE KHM)KKH.

Ecnu obyvaromuiics siBUJICS Ha 3a4eT M OTKa3aJcsl OT MPOXOXKJIECHUS aTTECTalluH B CBSA3H C He-
MOJITOTOBJICHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTh €MY BBICTABIISIETCS OIICHKA «HE 3a-
YTCHO».

HesBka Ha 3aueT oTMeyaeTcsi B 3a4€THO-3K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMU «HE SIBUJICS».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yUalOIIMMUCS HEpa3pelIeHHBIX Te-
YaTHBIX U PYKONMCHBIX MaTepHajoB, MOOMIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHUKHU BO
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BpeMs 3adeTa 3ampenieHo. B ciyuae HapylieHus 3TOro TpeOOBaHUS MPENoaaBaTellb 00s3aH yJAIHUTh
oOyuJarolerocsi U3 ayIuTOPUHU U MPOCTABUTH EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO>.

OOygarommmcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBAXKUTEIHHOW MPUYUHE, UH-
TUBUAYalbHbIE CPOKU IIPOBEICHMS 3aU€Ta ONpeAesAioTcs JeKaHOM (paKybTeTa.

OOyyaronuecs, IMEIOIINE aKaJeMHYECKYIO 3aJ0JKEHHOCTh, CJJAIOT 3a4eT B CPOKH, OMpEaes-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALMU 33J0DKEHHOCTH OTMEYAaeTCsl B AK3aMEHAllMOH-
HOM JIHCTE.

JonyckaeTcst ¢ pa3pelieHus JeKaHaTa, U JOCPOYHas cada 3adeTa ¢ 3alUChI0 PE3yJIbTaTOB B
9K3aMEHALMOHHBIN JIUCT.

WHBanmuapl M nuua ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI MOTYT C/IaBaTh 3a4€Thl B
CPOKHU, YCTAaHOBJICHHBIC WHIUBUIYATbHBIM YY€OHBIM TUTAaHOM. MHBaNMMIBI M NHIIA C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 370POBbSI, UMEIOIINE HAPYIIECHUSI OMOPHO-IBUIATEIBHOIO alllapara, JOMYyCKarTCs
Ha aTTECTAlMOHHBIE UCTIBITAHUS B COITPOBOXK/ICHUN aCCUCTEHTOB-COMPOBOKIAIOLIUX.

[Tpouenypa mpoBeaeHUsI MPOMEKYTOYHON aTTeCTAalluu JUIsl OCOOBIX ciy4yaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAlMU OOy4aIoUIUXCcs IO
OIIOIl oGakanmaBpuara, crneruanuTetra W Maructparypel» ®I'BOY BO IOxno-Ypansckuii ['AY
(FOYpI'AVY-I11-02-66/02-16 ot 26.10.2016 1.).

OneHouHbIE CpPEACTBA Kon n naumenosa-
No HUE UHAUKATOpa
Bomnpocs! k 3auety
KOMIIETEHITUHU

1 | 1. Arpoxumusi, Kak HayKa, €€ 3a1auy, npeaMeT u metoasl uccnenosanus. | MJ-lonk.s Ilposo-

2. Uctopus pa3BUTHS arpOXUMHUYECKUX 3HAHUU. IUT JabopaTopHbIE

3.BoznyniHoe ¥ MOYBEHHOE MUTAHUE PACTEHUH. aHanmu3bl  00pasIoB

4. CoBpeMEHHOE MPECTABICHUE O MEXAHNW3MaX MOTJIONIEHUS JIEMEHTOB MOYB, PAaCTCHUH U
MUTaHUS PACTCHUSMH. ynoopeHuit

5. ConepxaHue B paCTEHUSX U BBIHOC C YPO’KAEM CEJIbCKOXO35IIICTBEHHBIX
KYJbTYp 2JIEMEHTOB MUTAHUSI.

6. [TonaTre MaKpOIJIEMEHT MUTAHUS PACTEHUM, UX POJIb B MIUTAHUH U MPO-
JYKTUBHOCTU PACTECHUM.

7. IloHATHE MUKPODJIEMEHT IIUTAHUS PACTCHUH, UX POJIb B INTAHUU U
MPOAYKTUBHOCTH PACTEHUM.

8. BrusiHre BHENTHUX YCJIOBHI Cpe/ibl HA MOTJIONICHUE 3JIEMEHTOB MMUTA-
HUS PACTECHUSIMH.

9. MuHepanpHas 4acTh IOYBBI U €€ 3HaYEHHE B IUTAHUU PACTEHUI.

10. Oprannyeckoe BEIecTBO MOYBI M €r0 3HAYEHHUE B TUTAHUMU PACTEHUM.
11. TlornoTuTenbHas CIOCOOHOCTH ¥ MOTJIOMIAIONTUN KOMILIEKC MTOYB, UX
3HAYEHHE B IUTAHUM PACTEHUM.

12. ArpoxuMus KUCIBIX I10YB, UX METNOPALUS.

13. ArpoxuMusi COJIOHYAKOBBIX M COJIOHIIOBBIX TTOYB, UX MEITUOPALIUS.

14. Knaccuduxanust MUHEpaJIbHBIX YA0OpEHHIHA.

15. OcHOBHBIE (HUBUYECKHE, XUMHUYECKHUE U MEXaHUYECKHNE CBONCTBA MHU-
HEepaIbHBIX yI00peHU.

16. A30T B KHU3HHU PACTCHHM, KPYTOBOPOT a30THCTHIX BEIIECTB B CHCTEME —
«I10YBa — PACTEHUE».

17. Ilpoueccyl aMMoHUpHUKAMK, HUTPUDUKAITUHN, TEHUTPUDHUKAITAN — HX
OTpHULIATEIbHAS U MOJOKUTEIbHAs POJIb B MUTAHUH PACTEHUN a30TOM.

18. Kimaccudukanms a30THBIX yI0OpEeHUA, ChIPhE 711 TPOU3BOCTRA,
KpaTKasi XapaKTepUCTHKa.

19. HutpaTtabie ynoOpeHus, UX XapaKTepUCTHUKA H TEXHOJIOTHS ITPUMEHE-
HUS.

20. AMMOHUIHBIC YIOOPEHHS, KX XapaKTEPUCTUKA U TEXHOJIOTHUS PUMeE-
HEHUS.
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21. AMMOHUIWHO-HUTPATHBIC YIOOPECHHMS, HX XapaKTEPUCTHUKA U TEXHOJIO-
TUS IPUMEHEHUSI.
22. AMunHble y1oOpeHus, UX XapaKTepUCTUKA U TEXHOJIOTHUS TIPUMEHe-
HUSL.
23. Kunkue a30THBIC YIOOPEHHUS, MX XapaKTEPUCTHKA, TEXHOJIOTHS MPH-
MEHEHUS.
24. ®ocdop B KU3HU PACTCHUM, COAepKaHNE U cocTaB Gocdopa B MOYBE.
25. Knaccuduxanus ¢pochopHbIx yroOpeHHid, ChIpbE 11 NPOU3BOJCTBA,
KpaTKasl XapaKTepUCTHKA.
26. BogopactBopumsie ¢pochopHbIE yIO0OpEeHHs, X XapaKTEPUCTHKA U
TEXHOJIOTHS IPUMEHEHUSI.
27. JIumoHO-IIUTPATHO pacTBOpuMbIC (pochopHbIe yIoOpeHNs, UX Xapak-
TEPUCTUKA U TEXHOJIOTHSI IPUMEHEHHUSI.
28. TpymnHo pactBopuMbIe GoCcPOpHBIE YIOOPEHHUSI, X XapaKTEPUCTHKA U
TEXHOJIOTHS TIPUMEHEHUSI.
29. Kanuii B )KM3HHM pacTeHUM, COAEP)KAaHUE U COCTaB KaJlvsl B TIOYBE.
30. Knaccudukanus KanuiHbIX y100peHU, ChIpbE IS MPOU3BOJCTBA,
KpaTKasl XapaKTepUCTHKA.
31. Xnopconepkaiue KaluiiHble yI00peHus, UX XapaKTepUCTHKA U TeX-
HOJIOTUSI TPUMEHEHUS.
32. Kanwuiinble ynoOpeHus, He coaepKalie XJIop, UX XapaKTepUCTUKa U
TEXHOJIOTHS IPUMEHEHUSI.
33. Knaccugukanust KOMITJIEKCHBIX YI0OpEHUH, UX KpaTKasi XapaKTepH-
CTHKa, TEXHOJIOTUS TPUMEHEHHUS.
1. MuxkpoynoOpeHusi, iX 3HaAYCHHE U TEXHOJIOTHsI TPUMEHEHHUSI.
2. Kiaccudukanust opraHnueckux yao0OpeHui, uX 3HaYCHHE B 3eMJIe-
TSI Y.
3. ITloacTuimoyHbIil HABO3, TEXHOJIOTUS PUTOTOBJIEHUS, XPAHEHUS U
ycnoBus 3P(HEKTUBHOTO UCTIOIH30BAHUSI.
4. becnocTUIOYHBIN HABO3 — COCTaB, CBOMCTBA U YCIOBHS dh(Dek-
THUBHOTO MCIIOTH30BAHMUS.

5. Iltnumii TOMET — COCTaB, XpaHEHUE U TPUMEHECHHUE.
6. Cunepanbnble ynoopenus. Comoma Kak opranudeckoe ynoopeHue.
7. KomnocTsl — BUfibl, COCTaB, TEXHOJIOTHsI IPUTOTOBIICHUS U IIPUMeE-

HEHUS B KaYeCTBE OPraHUIECKUX yI0OpeHU.
8. Topd, canponenu — BUABI U TUIIBI, TEXHOJIOTHS IPUTOTOBIICHUS U
WCIIOJIb30BaHUs B KAYECTBE OPraHUIECKUX yIOOpEHUH.
9. He TpanunroHHbBIE BUIBI OPTAHUYECKUX YIO0OPEHUH.
Pemenue 3agaum, 6a30Bble NPUMEpPBHI:
1. ConepxaHue a30Ta B 3epHE APOBOM MIIICHHIIBI TPH YOOPKE COCTABHIIO
1,8 %, BnaxHocth — 21 %. Kakum OyneT copepkaHue a3oTa MpH CTaH-
JapTHOM BiaxkHOCTH (14 %)?
Omeem: 1,96 %
2. IIpu y6opxke Ha Tok goctaBieHo 50 T 3epHa ¢ BIaXHOCThIO 28 %. [Tocne
0pa0bOTKU BIAXHOCTh YMEHBUIHIACH 110 15 %. OnpenenuTs Maccy 3epHa
MoCJIe MOAPaOOTKH.
Omeem: 42,4 m
3. Jns mogkopMku 3amianupoBaiu 15 % pacTBOp MOYEBHUHBI U YCTAaHOBH-
u pacuétHyro HopMy 30 kr 1.B./ra. Paccunrats 066EM pacTBopa Ha 1ra.
Omeem 369,6 i/2a
4. Ha xako¥ Mjio1a M MO>KHO MPOBECTH a30THYIO BHEKOPHEBYIO MO/~
KOPMKY O3UMOM MIIEHUIbI, €CIIU AOMYCTUMasl KOHIEHTPAaLKs pacTBOpa
BHOCHMO# Mo4eBHHBI coctanisiet 20 %, B Hanuuuu umeercs 120 M BOIbI

32




1 HopMa nojgkopMku 30 Kr 1.B./ra.
Omeem: 459,8 ca
5. OnpenenuTs 103y MOUYEBHHBI M aMMo(doca B pU3NIECKOM Bece MO
ypOal caxapHOMU CBEKJIbI, €CJIM PEKOMEHI0BaHO BHECTU N70P100.
Omesem: ammogpoc — 200 xe/2a, mouesunvt — 109 xe/2a

6. Ilepen moceBOM 371aKOBOM MHOTOJIETHEN TPaBbl PEKOMEHJOBAHO BHECTH
Noo P10o Ks0. B Hanmnumm umeercss aMMuadHas cenuTpa, aMmmModoc 1 XJ10-
pucThiii kKanuil. OnpenenuTs 103y UX BHECEHUS Ha 1 ra.

Omeem: ammodghoc — 200 ke/ea, ammuaunas cenumpa — 206 ke/ea, xaopu-

cmul kaaut — 83 ke/ea
7. OnpenenuTh HOPMY 1I.B. yIOOPEHUIA, €CITH MO SIPOBYIO MIIESHUITY Ha
momaas 100 ra BHecu 15 T ammodoca, 10 T XmopucToro Kamus u S T
MOYEBHUHBI.
Omeem: N3sP75Keo
8. YCcTaHOBUTH HOPMY YIOOpEHUH B KI/Ta JEHCTBYIOINIETO BEIIECTBA, €CIIH
o KyKypy3y Ha miomanas 200 ra 6su1o BHeceHo 50 T ammodoca u 30 T
aMMHUAYHOM CEIIUTPHI.
Omeem: N76P125
9. lns monydeHus MiIaHUPyeMOU ypOKaiHOCTH HE00X0AUMO Ha IUIONIA/lb
500 ra BHeCcTH 45 T NEUCTBYIONIETO BEIIECTBA a30THHIX yaoOpeHuit u 30 T
JeicTByoIero BemecTBa (pocopHbIx ynodpenuit. B xo3siicTBe nmeercs
ammuavHas cenutpa 150 T, 45 T moueBHHBI. CKOJIBKO HEOOXOIUMO TIPH-
obpectu ammodoca u aBoriHOrO cynepdocdara, 4ToObl yIOBIECTBOPUTD
MIOJIHYIO TIOTPEOHOCTD B YAOOPEHUSX.
Omeem: 60 m 0soiinoco cynepgocghama
10. ITox mymaHupyeMbIid yposkaid spoBO mineHuIbl B 2 1/ra Tpedyercs 100
Kr/ra a.B. pochopHBIX ynoOpeHHid, n3 KoTopbix 70 Kr/ra peKOMEH/I0BaHO
BHECTH OCeHBIO o1 3506 1 30 Kr/ra B psiaku npu nocese. OnpenenuTs J10-
3y OCHOBHOTO U PSJIKOBOI'O BHECEHUS JABOIHOTO cynepgdocdara.
Omeem: 00 nocesa — 143 kz/2a, noxanvro — 61 k2/2a

[Mkana u kpurepuu 1uddepeHIPOBAHHOTO OLICHUBAHUS OTBETA 00YYAIOUIErocs MPEACTaBIECHbI B

Tadimue.

Ilkana Kpurepun oneHuBanus

- 00yJaronuics MOJTHO YCBOMII YU€OHBIN MaTepual;
3yeTCsl TEPMUHOJIOTHEH;

CBSI3HOTO OIMCAHUS SIBJICHUH U IMPOLICCCOB;

OneHka 5 Ny
CKOM MOCIIEA0BATEIbHOCTH;
(OTNIMYHO)
- MIOKa3bIBACT YMEHHUE UIUTIOCTPUPOBATH TEOPETUUYECKHUE MOIOKEHHS KOH-
KPETHBIMU [TPUMEPAMH;
- IEMOHCTPUPYET CPOPMUPOBAHHOCTh M YCTOWIMBOCTH 3HAHHM, YMECHHIA
1 HaBBIKOB;
- MOTYT OBITh JOMYIIEHBI OJHA—/[BE HETOUHOCTH MPHU OCBEIIICHHH BTOPO-
CTENEHHBIX BOIIPOCOB.
- OTBET YJOBIIETBOPSICT B OCHOBHOM TPEOOBAHHSIM HA OIEHKY «5», HO TIPH
Onenka 4 3TOM HUMEET MECTO OIUH U3 HEJOCTATKOB:
(xoporo) - B YCBOGHHMH Y4€OHOT0 MaTepHaia JOMyIleHbl TPoOebl, He HCKa3UBILNE

COOCPKAHUEC OTBETA,
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- TIOKa3bIBAET 3HAHWE OCHOBHBIX MOHATHH JAUCHUILTUHBI, TPAMOTHO MOJIb-
- IPOSIBIISICT yMEHHUE aHAJIM3UPOBaTh U 0000IIaTh HH(POPMAIUIO, HABBIKH

- IEMOHCTPUPYET YMEHME H3Jararb Marepuall B ONPEIACICHHON JIOTuYe-




- B U3JIOKCHUHN MaTcprajia 1ONYIICHBI HC3HAYUTCIbHBIC HCTOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HAaHWE OCHOBHOTO MPOTPAMMHOI0 MaTepuaga B MUHUMAIBHOM 00BEME,
MOTPEIIHOCTH HENPUHLUIINATILHOIO XapaKTepa B OTBETE Ha HK3aMEHeE:
HETOJHO WJIM HETIOCJIE0BATENbHO PACKPBITO COAEpKaHUe MaTepuana, HO
MOKa3aHo 00I1lee MOHUMaHKEe BOPOCOB;

- UMETUCh 3aTPYAHCHUS WU JOMYIIECHBI OMUOKHA B OMPEICICHUN TTOHSI-
TUW, UCTIONB30BAaHUM TEPMHUHOJIOTHH, ONHMCAHUU SIBICHUH U MPOIIECCOB,
UCIIPaBJIEHHBIE MOCIIE HABOASIINX BOIIPOCOB;

- BBISBJIEHA HEAOCTaTOYHAs CQOPMHUPOBAHHOCTb 3HAHWUN, YMEHUH H
HABBIKOB, 00YJAIOMIMIICS HE MOKET MPUMEHUTh TCOPHIO B HOBOUM CHTYya-
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Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- Ipo0OeITbl B 3HAHHUSX OCHOBHOTO MPOTPAMMHOTO MaTepualia, MPUHIUIIH-
aJIbHBIC ONTMOKH TIPU OTBETE Ha BOIIPOCHI;

- Oo0Hapy)XeHO HE3HAaHWE WM HEMOHMMaHue OOoJblIeld Wi Hambosee
Ba)XHOH yacTh y4eOHOTo MaTepHuaa;

- JOMYIIEHBl OMMOKH B OINPEACTICHUN TOHATUN, MPHU HCIOJH30BAHUH
TEPMUHOJIOTHH, B OTIMCAHHH SIBIICHUH M TIPOIIECCOB, KOTOPHIC HE MCIPAB-
JICHBI TIOCIIE HECKOJIBKHUX HABOJISAIINX BOIPOCOB;

- He C(POPMHPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHEC
3HAHUS, YMEHUS U HaBBIKU.

4.2.2. Dx3aMeH

He npenycMoTpeH yueOHBIM TTaHOM

4.2.3. KypcoBas paboTa / KypcoBO# POEKT

Kypcogas pabota / KypCoBOI MPOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM

34




JUCT PETUCTPAILIUU U3MEHEHUI

Howmep Homepa nucros OcHoBanue Ui

BHECCHHUS U3Me- IToamuce
W3MEHEHUSA 3aMEHEHHBIX HOBBIX aHHYJIUPOBAHHBIX HEeHMiA

Pacmmmdposka moa- | Jlata BHECeHUS

nucu HU3MCHCHUA




